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NEPEAMOBA

¥ 2004 poui pimenHsM MiHicTepcTBa HayKu Ta OcBiTH YKpaind 6yno cTBO-
peHo cnenianbHicTh 7.091628 “Ximiyna TexHOJOriA XapuoBMX N0GABOK Ta KOC-
METUYHHX 3ac00iB”. YHIKaIbLHICTD Ili€]l CNeliabHOCTI OJIATae y TOMY, 11O HAaBYAJb-
HUi Marepialn, sSIKMH BUKOPHCTOBYIOTH VISl IArOTOBKHM CTYAEHTIB, 3HAXOAMTHCA HA
CTMKY TaKMX HayK, K OpTraHidHa, aHAMITH4HA, KOJOigHa Ximii, Gioximis, Gloyoris,
TEXHOJIOris XapUOBUX MPOAYKTIB Ta KOCMETHYHHX 3aCO0IB.

Baxame Mmicue y miaroroBui ¢axiBuis 3a creuianbricTio “XiMidHA TEXHO-
JIOTif Xap4oBHX J00aBOK Ta KOCMETHYHHX 3aco0iB” 3aiiMae nucrmrutiHa “ToKCcUKO-
JIorivHa XiMist XapuoBHX IIPOAYKTIB Ta KOCMETHYHHX 3aCO0IB”. 3HaHHS Ta PO3yMiHHA
3aKOHOMIDHOCTEH IOMIMPEHHs y MPUPOAHOMY CEPEROBHINI TOKCHKAHTIB, iXHbOTO
HEPETBOPEHHS 1 MOTPAIUIAHHA Y XapyoBl MPOAYKTH, a MOTIM y OpraHi3M JIIOJAMHH
HeoOXigHi Jis BUSBJICHHS BHNAAKIB OTPYeHb Ta 3amobiranns iM. 3nadmy yBary
IPUJITIEHO TOKCHKOIOT] KOMIIOHEHTIB KOCMETHYHHUX 3aC0O0iB.

HamvicanHro nizpydHuxa IepeayBalo BMKIaJaHHs aBTOpamMHM Ha Kadenpi
opraniuHoi xiMii HauionaneHoro ysisepcutery “JILBIBCHKA MONITEXHIKA” JIEKIIii-
HOro Ta nabopaTopHoro kypcip “TokcukonoriyHa XiMist Xap4oBUX NPOAYKTIB Ta KOC-
METHYHHX 3ac00iB”.

ABTOpPH MalOTh HaJilo, IO HiAPYYHUK Oyje KOPMCHHM HE TiNbKH JUIA CTYy-
JIGHTIB CHEHianbHOCTI “XiMIYHA TEXHOJIOris Xap4YoBHX M00ABOK Ta KOCMETHUHMX
3ac00iB”, ane it A1 CTYNEHTIB i BUKJaqaqiB Xap4OBHX CIIEL{aNbHOCTEH, CY0BOI XiMii
Ta CHeniamicTaM 3 TOKCUKOJIOIT Ta TirieHu XapuyBaHHML. :

ApTopu 6yayTh IKPO BAAYHI 32 BCI 3ayBaXKCHHS, KPUTHKY 1 IOpaM, Ki CHpPH-
ATUMYTh HOKpAaLIaBHIO 3MICTy Hiapy4HHKa “TOKCHKOJOriYHA XiMis Xap4oBUX IpoO-
IYKTIB Ta KOCMETHYIHUX 3aC00iB”,



BCTYN

PO3BHTOK Xap4oBOI NMPOMHCIOBOCTi, BUKODHUCTAHHS Cy4acHOI CHPOBMHHU Ta
CTBOPEHHS HOBITHIX METORIB y BUPOOHHMITBI Xap4yoBHMX MPOXYKTiB OOYMOBUB
BHHMKHEHHsS HOBOrO HampsMy Ximii — xapyoBoi ximii. Xapuosa ximisa (Food
Chemistry) — ¢byHIaMeHTanbHMil HaOpsM XiMil, 0 BUBYAE XiMiYHMH CKiaj Ipo-
AykTiB Ta #foro 3MiHM B Hpoueci ix mepepoOku. Lle noBom Mosnona Hayka, sika
CTPIMKO PO3BHBAETHCSA B OCTAHHI HecATHpivds. XiMil XapHOBHMX HPOAYKTiB NPHCBS-
YeHO psAA IPYHTOBHMX HAyKOBHUX MOpalp Ta MIIPYJHHKIB, Hampuxiaz, Potter N.,
Hotchikss G. “Food Science”, 1995; Femnema O.R. “Food Chemistry”, 2004;
Heuaes A.IIL., TpayGenGepr C.E., Kouerkosa A.A. Ta in. “Thnmesas xumus”, 2004.

OHOYACHO 3 PO3BUTKOM XapyoBOi Ta KOCMETHYHOI MPOMHCIOBOCTI 3HAYHO
36LIpIMIACk KUIBKICTh IPHPOAHUX i CHHTETHYHHX PEYOBHH (XapyoBHMX J00aBOK Ta
KOMIIOHEHTIB KOCMETHYHMX 3ac00iB), fAKi BHKODHCTOBYIOTBCH Y XapuyoBid Ta
KOCMETHYHIM IPOMHUCIOBOCTAX. Y MEBHUX YMOBaX BOHU MOXKYTh OyTH TOKCHYHHMH.
Pa3zoM 3 TuM uepe3 3ab6pyAHEHHS HABKOJMIIHBOTO CEPEAOBHINA HEYXMJIBHO 3pOCTAE
piBeHb 3a0pYOHCHHS Xap4yOBUX HPOAYKTIB Ta NPOJOBONLYOI CHPOBHHH: BaKKHMH
MeTanaMy, TIOMIXJIOPOBAHUMH OideHiTaMu Ta MIOKCHHAMH, IOJILUKIIYHUMH apoMa-
THYHUMH BYIJIE€BOJHAMH, MECTHIMIAMH, aHAOOMIYHHMMH TOPMOHAMHM Ta aHTHOIO-
THKaMH, HiTpaTaMH, HITpHUTaMH, HITpO30aMiHaMM, PamioHyKiigaMu Tomo. Peagbmy
Hebe3NeKy [UIsl 3/I0POB’S JIOJIEH CTaHOBIATH TAKOXK 3a0pyJIHIOBadi MPOMYKTIB IPH-
POAHOTO MOXOUKEHHS: MIKOTOKCHHH, GakTepianbHi TOKCHHH Ta JEsKi CIIONMYKH, LI0
MicTAThCS y TpHpoaHuxX JpKepenax. Ili mpoGrieMH NOCTIIDKYIOTH Ta BHUPINIYIOTH

BYCHI-TOKCHKOIOI'H, CHELiallicTi 3 TirieHd XapdayBaHHS Ta (axisli 3 XapyoBHX

TEXHOJIOTIH.

Crip 3a3HAYUTH, 10 ICTOPUYHO MIAIPYHTAM CydacHOI TOKCHKOJOrii Oyna cy-
70Ba Ximis. Brponosx neBHOro nepiofly CBOro po3BHTKY TOKCHKOIOT14Ha XiMis Oyna
[OB’SI3aHa TIEPEBAKHO 3 CYAOBO-MEMYHOK TOKCUKOIOriet i HazuBanack “CynoBoo
ximiero”. Hagani “Cynosa xiMis” TpancdopMysanace y “TokcHKonoriyHy xiMiro”. B
ocTanHi Jecatupiuds “TOKCHKONOriYHa XiMis” Hepefllia Ha SIKICHO HOBHH DIBEHbB
3HaHb. BOHA OXOILIIOE Taki MPEIMETH, SK aHaNITHIHA XiMis, opraHiyHa Ximig, Oio-
Ximis, (i3i010ris, eKOIOris Ta HaBiTH IOPHIMYHA CIIpaBa. 3apa3 3’IBHBCA Ta MIMPOKO
BHKOPHCTOBYETBHCA TEPMiH “‘€KOTOKCHMKOIOTIYHA XiMis”, AKUH 03Haya€ XiMidHy CYTh
nepeOyBaHHA TOKCHKAHTIB Y JOBKOIMIIHBOMY CEPENOBHIII, HULIXH iX HAAXOMKEHHS
y OpraHi3M JIOMHH Ta IPOABH TOKCUYHOL [il. ¥ cydacHuX ymoBax mpobnema sKocTi
HpOAYKTIB Xap4yyBaHHS 3 MOIJBiLY TOKCHKOIOridHOI XiMii BHABHIACA HACTUILKH
AKTYaJbHOI, IO BiJ] TOKCHKOJOTIYHOI XiMii NOUUIEHO BiOKPEMHTH TaKWH Hanps-
MOK, AK “TOKCHKOIOriYHA XiMis POAYKTiB xapuyBaHH . He miaTBepKy€eThes THM,
IO B OCTaHHE JAECATHPIdds BHHILIM APYyKoM Monorpadii Ta minpydHUKH, OKpeMi

PO3/JUTM AKAX IPHCBAYEH] TOKCUKONONIUHIN XiMil XapuoBux npoxykris: I1ITabcskuit
B.M., I'xeronpkuit M.P. “KceHobGioTHkn, romeocras i XimiuHa Gesmeka ofuHH,
1999; Ulta6epkuii B.M. “T'iriena xapuyBaHHA 3 OCHOBaMHM HyTpHIionorii’, 1999,
2007; Icinopos B.A. “Beryn y xiMiuHy ekoToxcukonorio”, 1999; Ionomapsos I1.X.,
Cupoxman [B. “besnexa Xxap4oBuX NpOLyKTIiB Ta MPOAOBONBYOI CHPOBHHHM", 1999;
E. Hodgson “A Textbook of Modern Toxicology”, 2004; Iy6inina A., Mamok JL,
Cemorina ta in. “TOKCHYHI PEYOBHHH y XapyOBMX IIPOIYKTaX Ta METOAM iX BH3-
HavyerHs’, 2007. ¥ uMx BHAGHHSIX aBTOPH JCTANbHO MPOAHATI3YBAIM Ta PO3KPHIIH
TeBH1 IPOGIeMH TOKCHKOMOMYHOI XiMil MPOAYKTIB XapuyBaHHs, IIPOTe MiJpyYHHUKa,
AKUHA OM OXONIIOBAB BCi NPOOGIEMH TOKCUKOIOTIMHOI XiMii XapuoBMX MPOLYKTIB, 10
CLOI'OZIHI HEMAE.

Y 3B’A3Ky 3 IHTCHCHBHHM 3aCTOCYBAHHSIM XIMIYHHX PEYOBMH y Xap4oBiil i
KOCMETHYHIH MPOMHUCIOBOCTI TpaMUiiHi 06’€KTH XIMiKO-TOKCHKONOTIHHOr0O aHalizy
K CKJAZA0BOT TOKCUKOJNOTTYHOT XiMil (HALIPUKIaL, JTKApChKi pe4OBUHM) HOTIOBHUINCH
Xap40BMMH J00aBKaMM i KOCMETHYHHMH 3acobamu. IlIpu ubOMy BasTHBO 3HATH Ta
PO3YMITH IISAXH NMOTPAIUIAHHA TOKCUYHMX PEYOBHMH B OPraHisM, iX B3aeMOJII0 3
penenTopaMi Ta IPOHMKHCHHA TOKCHKAHTIB Yy KITHHH OpPraHisMy, posmoiil Ta
3B’SI3yBaHHA TOKCUHIB B Opramismi, ix meperBopeHss y npoueci Merabonizmy,
npobIemMu 3an00IraHHs IHTOKCHKALT OpraHi3sMy, aHaii3 TOKCUKAaHTIB y MPOAYKTaX,
MOXUIMBI PU3MKM BHKODHCTaHHS XapyoBHX N0OABOK, PH3HKH, IOB’SI3aHi 3 Hepa-
UiOHATbHUM XapuyBaHHAM Ta 3aKOHOIABYi aCIEKTH PEryIiOBaHHS BMICTy AEAKHX
CMONYK Y NPOAYKTaX Xap4yBaHHsA Ta KOCMETHUHHX 3acobax. HeoGXiiHiCTh KOHTPOIIIO
38 YYXKOPIJIHHMU TOKCHYHHMH DPEUOBMHAMH Xap4OBHX HPOAYKTIB — LIEHTpalbHHH
MOMEHT y AUCUHMILTIHI “TOKCHKOIOriMHA XiMis XapUOBHMX NPOIYKTIB Ta KOCMETHYHHX
3aco0iB”. CporofHi KOHTPOIL 3a 3a0PYyNHCHHAM XapHOBHX MPOAYKTIB TOKCHURHMH
pedoBHHAMH BBenenuid y Garatbox kpainax cBity. I1oTpiGHO 3ayBa)uTH, mo npouec
BUABJICHHS, iIcHTH(IKALI] OKPEMHX TOKCHYHHX PEYOBMH Y XapuyOBHMX HPOAYKTAX Ta
KOCMETHYHHX 3ac00ax TPYAOMICTKHH i norpefye CHeuiadbHOro aHadiTHYHOrO
obnanHaHHs Ta QaxiBUiB BUCOKOI KBami(ikaii.

“ToxcHKONOriYHa XiMis Xap4OBHX MPOAYKTIB Ta KOCMETHYHHX 3aCO0iB” €
AMCUMILIIHOW, popMyBaHHS KOI BiIOYBa€ThCS B OCTAHHI POKH. BoHa € NpHKIaIHOW0
HAYKOIO Ta CKNAJOBOIO 3aI'allbHOTO CYy4acHOro Kypey “Toxcukosorivyba ximis™.

Ans minBumieHHs piBHSA HIATOTOBKM (axiBUiB 31 cmemiampHOCTI “XiMiuna
TEXHOJIOTiA Xap4OBUX A00aBOK Ta KOCMETHHYHHX 3ac0o0iB”, CHELiaJiCTiB XapyoBHX
TEXHOJIOrIA Ta TOKCHKOJOLI 1 TirieHu XapyyBaHHA IOTPIOCH CyYacHHil MAPYYHHUK 3
JUCUUILTIHM “TOKCHKONOri4Ha XiMis XapyOBHX NPOIAYKTIB T2 KOCMETHUHHX 3aCO0IB”.
AsTopy 3po6usin cipoOy CTBOPEHHS TaKOro MiPyYHHKA, BAKOPUCTABIIN Pe3ysbTaTH
RociikeHb (axiBUiB y ragysi Xap4oBoi TOKCHKOJIOTii, ONMy6IikKoBaHi B TAKHX
Kypuanax, sk “IIpobnemn xapuysanus”, “Cygacui npobnemu Tokcukoiorii”, “Food
Toxicology”, monorpadii Ta HaByanbHi MOCIGHHKH YKPAaiHCBKMX Ta 3apybGikHHX



Buenux-Tokcukonoris ILM. Tpaxrenbepra, ¥0.C. Karama, B.M. Ilra6eekoro,
M.P. I'keromnpkoro, C. H. Tonikosa, A. Ans6epra, BiTOMHX HAayKOBUIB y raiysi ¢i-
sionorii, ririenn Ta 6ioximii xapaysanus B.I. Cmomsipa Ta I'.P. Pobeprca, cnenianicra
y raysi Monexynsaproi Tokcukoiorii E. Xozarcona, paxiBIliB 3 Xxap4OBHX TEXHONOITH
J1.B. Jlonuenka, A. JyGininoi, B.A. Jomapenskoro, A.Il. Heuaesa, C.A. Boir-
kesuua, I1.X. Ionomaprosa, 1. B. CupoxMana Ta Garateox iHmmx. Indopmauiio npo
NESKUX BHJATHHX BYCHHMX-TOKCHMKOJIOTIB TAKOK HABEACHO y Miapy4Huky. Kpim Toro,
TIPH HAITMCaHHi TiJPyYHHKA IMPOKO BUKOPHUCTAHO NaHi KOMICIi 06’€HaHOTO KOMITeTy
excriepTiB. ®AOQ/BOO3 mpo OCHOBHI 3a0pymHIOBadi Xap4OBHX INPOAYKTIB (KOHEKC
aniMeHTapiyc), €pomneiicbkoi koMicii Ta rpoMazchkoi oprasizanii “I'pinmic” Touto.

Tlinpyunuk cTBOpeHO Hacammepel M CTYAEHTIB CrenianbHOCTI “XiMiuHa
TEXHOJIOTis Xap4oBHX H00ABOK Ta KOCMETHYHHX 3ac0o0iB”, ajie aBTOPH MAlOTh HAIiI0,
10 BiH Oy/le KOPHCHMI1 HAYKOBLSIM Ta CIIEL{iallicTaM y Taly3sX Xap4OBHX TEXHOJIOT1H
Ta mappyMeEpHO-KOCMETHYHHX 3aC00iB, MEIMYHHM IIPAIliBHUKAM, & TAKOXK YCIM, XTO
IKABMTHCS TOKCHKOJIOFI€I0 XapYOBUX Ta KOCMETHYHUX MPOAYKTIB.
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Po3gin 1

MNpeamMeT TokcukonorivHOI Ximil xap4oBuX npoAykKTiB
Ta KOCMeTUYHUX 3acobiB. IcTopia BUHUKHEHHA

Ta CTaHOBNEeHHA Tokcukonorii. TOHATTA Npo OCHOBHI
HeGe3nekn OTPYEHHA Xap4OBOro NOXomMKeHHS

1.1. NpeameT TOKCUKONOri4HOI XiMiT Xap4OBUX NPOAYKTIB
Ta KOCMEeTUYHUX 3acobiB

Tokcukosnoria (Bix Tp. toxikon — . ,
Tokcukonoris (Bia rp. toxikon - otpyra
orpyra Ta logos — BYeHHA) — Ue HAyKa, | ; logos — BYeHHR) — ue Hayka, AKa |

AKa BHBYA€ BIACTHBOCT1 UIPYﬁHHX pe- BUBYaE BMacTMBOCTI OprﬁHVIX peyo-
YOBAH TAa IIATOJOrIYHI 3MIHU B opra- i BUH Ta NAToNOrivyHi 3MiHM B opraHismi,
i

HI3Mi, SKi CIPHYHHEH] HUMH. CRPUUMHEH] HUMU.

TOKcHKONOrisE TaKOX  BHBYAE ~
edeKTHBHI MeTomH Ta 3aco0M BHABJICHHSA TOKCHKAHTIB, a TAKOX METOMIH po-
$irakTUKH OTpyeHB. 3pO3yMilIO, IO 3araloM TOKCHUKOJIOTIS — NPMKIAHA HAyKa, AKa
Ma€ Ha MeTi NiJBUINEHHS SKOCTiI JKUTTSA, 3aXMCT 3/0pOB’A JIIOAMHH Ta HAaBKO-
JHULIHBOIO CepeloBHIIA. TOKCUKOI02iA TPYHMYEMbCA HA WIUPOKOMY 6UKOPUCMAHHI
CHEKMpA 3HAHb MA OOCAZHEHb IHWMUX HAYK, 30KPeMa QHANIMUYHOT ma opzaniunoi
Ximii, Oioximii, izionozii, enidemionozii, imynonozii, exonozii ma 6iomamema-
muku. Pa3oM 3 THM, PO3BUTOK TOKCHKOJIOTIl HEMOXUIMBHIL O3 JOCATHEHb TAKHX il
CKJIaZIOBHX, SIK CY/l0Ba MEIUIMHA, KIIiHi9HA TOKCHKOIOTA, hapMakonoris ta ingycr-
pianbna TirieHa. BaXJIMBMMH CKIAZOBHMH CydYacHOI TOKCHKOJOFIi TaKOX € CymoBa
TOKCHKOJIOTisl, IPOMMCJIOBA TOKCHKOJIOT'isl, TOKCHKOJIOrisl OTPYHHUX POCIHMH TOIIO.

Icmopuuno niorpynmam cyuacnoi mokcuxonozii 6yna cydosa ximis. Panime
TOKCHMKOJIOTiYHa XiMis Oyna MOB’s3aHa MEPEBAXHO 3 CyHOBO-MEIMYHOIO TOKCH-
xonorieo i Hasupanack “CynoBoro ximiero”. 3rogom “Cynosa ximis” Tpanchopmy-
Banach y “Tokcukonoridny XiMmiro”. BapTo 3a3HawntH, wgo ma nouamxy XX cm. I,
TI'adamap po3ensadaé moKcuKkonozito aKk HayKy, AKa CKNadaemsca 3 060X YacMuH, a
came — MmeouKo-izionoziuny wacmuHny ma enacne Ximiuny moxcukonozio. 3
iHmoro OOKy, iHKOJIH OTOTOXHIOIOTH MOHATTA “TOKCHKONOridHa XiMmis” i MOHSATTA
“XiMIKO-TOKCHKONOTiYHNH anani3”. Ximiko-mokcuxonoziunuii amaniz € cyxyn-
HiCMIO HAYK060 0OIPYHMOBAHUX MeMOOi8, AKI 3ACMOCOBYIOMbCA Ha NpaKmuyi ons
éudinenns, idenmuixkayii ma KinbKiCHO20 GU3HAYEHHA MOKCUYHUX DPEYOGUH.
Ee3ymogno, sin € 001010 3 0CHOBHUX CKI1AO08UX CYHACHOT MOKCUKONO2IT.

1?
i
i
]
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Hucyunnina  “Tokcuxonoziuna
Ximin xapuosux npooykmie ma Kocme-
muunux 3acooie” (TXIIK3) € npunyu-
| 1060 106010 oucyuniinorw, gopmy-
/ eanna axoi eidbyeaemvca 6 ocmanni
poxu. BoHa € MpUKIaHOI HAYKOMO Ta
CKNAJOBOK0 3arajlbHOr0 Cy4acHoro kypcy “Tokcukosoriyna ximis”. 3 pPO3BHTKOM
XapuoBoi Ta KOCMETHYHOT IIPOMMCIOBOCTI 3HA4HO 30UTBIIMBCS IEPENIK HPUPOOHUX |

DucumnniHa “TokcukonoriyHa  Ximin
Xap4yoBMX MPOAYKTIB Ta KOCMETUYHUX
3acobiB” (TXMNK3) € npuxuunoso Ho-
BOIO AMCUMNINIHOIO, (POPMYBAHHA AKOl |
BiAOyBacTLCA B OCTaHHi POKMW.

T

CUHMEMUYUHUX Deuosun (Xapuosux 000A60K ma KOMROHEHMIE KOCMEMUYHUX
3acodis), AKI GUKOPUCMOGYIOMbCA Y XAPHOSII MA KOCMEMUYHIT NPOMUCTIO080CMAX.
Cvozcoomni @idomo nonad 06i mucaAyi HAUMEHY8AHb XAPUOGUX O00ABOK maq
KOMROHEHMI8 KOCMEeMUUHUX 34C00i6. Y RNEGHUX yMO8AX G0HU MONCYmb Oymu
moxcuunumu. Pazom 3 THM Y 3B°A3KY 3 3a6pyIHEHEAM HABKONMUMIIHEOTO CEPEOBHIIA
nocmiiing 3pocmac 3a0pyOHeHHA XAPUOGUX NPOOYKMIE ma npoo0eoJib4ol cupo-
8uUHY HImpamamu ma Himpumamu, paoioHyKIioamu, neCMuyUOaAMu, 6ANCKUMU
Memaramu mowie. Ilin dac xXapuyBaHHS aKTyadbHUM 3aJMIIACTLC HUMAHNA
ductanancy Komnokenmis Xaprosux npodyxkmis — BITAMIHIB, OUIKIB, aMIHOKHUCIIOT,
BYIIEBOMIB, MIKPOCHEMEHTIB, JKHPIB, 10 NPUBOATE 00 PIBHOMAHIMHUX IHMOK-
cukauin opzamnimy.

TOKCHKONIOriuHa XiMis Xap4oBUX NPOAYKTIB T8 KOCMETHYHHX 3ac00iB BHBUAE
METO/Id BHUSBIICHHS TOKCHYHWX PEYOBHH y XapuOBMX | KOCMETHUHHUX TPOJYKTaX 1
Xap4oBild CHPOBHMHI Ta METOAH iX KuIbkicHOl inentwdikanii. Bona maxoxc eusuae
XApUO8Y IHMOKCUKAUIIO GHACTIO0K cmahiioKoKo680z0 ompyeHHa ma Bomynizmy, a
MAKOMC Xapuoey IHpheKyir, AKY eUKIUKGIOMb ipycU, CalbMoneln ma inui Mikpo-
opzanizmu ma IHMOKCUKAYIIO, AKA ROB’A3AHA 3 OUCHANAHCOM ROMCUBHUX KOMNO-
HeHmig Xapuoeux npooyKmie.

Y 3B’M3Ky 3 IHTEHCHBHHM 3aCTOCYBAHHSAM XIMiH¥X PCdOBHH Y XapuoBil i
KOCMETHYHIA HPOMHCIOBOCTI, TpajuniiiHi 00 €KTH XIMIKO-TOKCUKOIOITYHOIO aHa-
M3y (HanpuKIaja, NIKApChKi PEYOBUHH) JOIOBHMJINCH XapUOBUMM J00aBKaMH Ta
KOMITOHEHTaMH KocmernaHuX 3acobiB. Kopuerytouncs meromamu TXIIK3, moxua
BCTAHOBUTH TI'PAHHYHONOMYCTHMI Ta MaKCHManbHO nonyctumi piBai (M/P) xap-
YOBHX JI00aBOK Ta KOMIIOHEHTIB KOCMETHYHHMX 3aC00iB, iX JOMycTHMY HO0OBY 103y
Ta JonyctuMe ao0oBe criokuBaHHA. [Ipm npoMy eaxcaueo 3mamu ma pozymimu
WIIAXU HPOMUKHEHHA MOKCUYMHUX DEUOSUH 8 Op2amizm, ix 63aemo0il 3 peyen-
mopamu ma RPOHUKHEHHA MOKCUKAHMIE y KAimunu opeaumizimy, po3noodin ma
36’A3y6anHA mokcunie ¢ opeamizmi. MoxXHa cKa3aTd, MO0 MOKCUKOJI02INHA XiMis
XaApuoeGuUx npooyKmie ma KOCMemuuHux 3acobie mae oamu 8ionoeiosv, aAK i 4yomy
0€eAKi PEeUuOSUHU CHRPUYUHAIOMD PYUHYBAHHA ¥ Oionoliunux cucmemax, nepui 3a
6ce, 6 HCUBOMY OP2aANi3MI, AKI 3AKIHUYIOMBCA MOKCUYHUMU eheKxmamu.
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OTpyeHHST TOKCHYHHUMH pEUYOBHHAMH BHBYAKOTHCS 3 TOMIANY MOKCU-
KoOunamixu ma moxcuxokinemuxu. ITio mepminom “mokcuxodunamixa” posy-
MIIOmbL MEXaHiIM Oif MOKCUYHUX PeUOsUH HA OPZAHIIM.

Tokcukokinemuxa euguac npouecu, AKi giodysaromsca 3 ompyinumu peqo-
sunamu € opzanizmi (IX GCMOKMYSQHHA, PO3NOOLL, NEPEMEOPEHHA OMPYIHUX
peuosun ¢ op2animi, euollenHs 3 Opzauizmy TOMIO). 3HAHHS TOKCHKOKIHETHKH
OTpYT Ja€ 3MOTY TIPAaBWIIFHO BHOpaTH Oprasy Ta GloNOriudi piinuuH, sKi IMiisralorh
XIMIKO-TOKCHKOJIOFIYHOMY JOCTIIDKCHHIO (4HAMI3Y), IPABHIBHO ONIHUTH Pe3yIhTaTH
XIMIKO-TOKCHKONIOTIYHOTO  @HANI3y Ta BUDIMTH IHINI BAXIMBI THTAHHA, SKi
TIOB’A3aH1 31 BCTAHOBJICHHAM TIPHYHH OTPYEHD.

Orpyra (roKcHKaHnT) - 1€ Cro-
NyKa, sKa CHpPUYHUHSE BHUMAJKOBHE abo
HaBMHCHMH, IKUUIHBUH BIJIMB Ha KU-

OTpyTa (TOKCHMKaHT) — LUe cnonyka, fika \
CMPUYMHAE BUNAAKoBMKA abo HaBMMC- |
| HW#A, WKIANWBKUA BNNUB Ha XXUBUIA opra-
Hi3M. OTpyTa — Le KinbKicHe MOHATTA. j

H

Bul oprauizm. Ompyma — ue KitvKicie
nonamma. IIpakTHaH0 KoXKHA PECIOBHHA

€ IIKAMBOIO B [IEBHIM 031, BOJHOYAC BOHA MOXKE HE IHKOJMTH OPraHi3My 3a A0
HUKYOI0 103yBaHHsd. MK UMMM JBOMa MEKaMHM € Jialla30H MOXIHBHMX edheKTiB
OTPYEHHS BII [JOBIOTPUBAIOIO XPOHIYHOrO OIPYEHHS JO O€3MOcepelHboro Jie-
TANBLHOTO OTPYEHHS.

Hist oTpyTH (TOKCHKAHTY) MICTHTE TakoxK Olosiorianuii acriekT. [le rros’azano 3
THM, IO Jisi (TOKCHYHICTH) OTPYTH MOXKe OYTH BIIHOCHO Oe3redHa Uil OKpeMHX
BHJIB JKUBHX OpTaHi3MiB MOpIBHIHO 3 inmuMH. Hanpuknan, meski TBApUHA MOKYTE
Oe3Neyno CNOKHBATH pocimuy Belladonna, TOAL X iHUIL THHYTH BHACHIOK 11
BXKHBaHHs. YOTUPHXIOPUCTHH BYIIENs € HOTY/KHUM TOKCHKAHTOM Ui 0araTthox
OpraHisMiB, ajie BiH € BiZHOCHO Oe3r1eHUM JUIS Kyp4arT.

Konyenyia flapauensca “onmumanvua 0osa ougepenyioe ompymy 8io
TIKPeansnozo 3acofy” ¢ ochosorw Oisn gapmayesmuunoi mepanii. TUNIOBY KpUBY
BIJ[ITOBI/li OpraHi3My Ha BBEJICHY JI03Y TOKCHKAHTY HABEJACHO Ha puc. 1.1.

Kpupa BianoBixi no3yBaHHS TOKa3ye ITPOLECHT BIANOBII Opradismy Ha ao3y-
BaHHA. J103a, 3a AKOI TTOYHHAIOTHECS 3MIHM B OPraHi3Mi (CKJIaj KpPOBI, THMCK TOILO),
BiJOMA X “rIOporoBe” fo3yBaHHs. lle 3HaueHHs Moxke OyTH BHKOPHCTAHE IS TOTO,
1106 BU3HAYMTH, HAPHKIAA, Oe3IIedHe CHOKHBAHHA XapuOBHX J00aBOK ab0 JTOMILIOK
TaKMX IIKLIUBHX JUIS OPraHi3My CIOJNYK, SIK IeCTUIIN I, BaXKi METAIH TOMIO.

To0T0 TOKCHYHICTL PEYOBHHM (TOKCHKAHTY) BHM3HAYaETHCA 11 XIMIYHUMH
BIACTHBOCTAMH, KOHTPOIIOBAHUM JO3y- .~

5

f

BaHHIM Ta OiOJOMMHUMH O0cOGIHBOC- | JOKCUMHICTH  pevoBuHM  (TOKCHMKaHTY)
BM3HaAYaETbLCA Il XIMIMHMMU BIIaCTUBOC-

H
U KUBUX I3MiB. !
M OpTaHI3MiB | TAMM, KOHTPONKLOBAHUM AO3YBaHHAM Ta
2. ;
i

3

. z

XapyoBa TOKCHKOJNOTIA Y3arailb- | GioNnoriYHUMMU OCOGNMBO-CTAMU KMBUX |

HIO€ [TIF0 TOKCHKAHTIB i AudepeHIioe ix | opraHismis. %
3a MEXaHi3MaMH /il TOKCHKAHTIB. N /
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Puc. 1.1. 3anexricms eidnoeidi opaarismy
6i0 esedeHol Bo3u mokcukaHmy

1. Kanyepozenu - 1e CIONYKH, LI0 NPH3BOAATH A0 TpaHcdopMmaiii
(meperBOpeHHA) KIITHH i3 3BHYAHHUX Y PAKOBi.

2. Tepamozenu — 1e CIONYKH, L0 MKiIIMBO BIUIMBAIOTh HA PIiCT ILIOAY Ta
PO3BHTOK HOro KJITHH.

3. Mymazenu — 1ue CHONYKH, SKi BIUIMBAIOTh HA TEHETHYHHMH Martepiai
KIIITHH 1 3yMOBJIIOIOTh CIIAJIKOBICTE LIHX BILIUBIB.

4. Toxcuxkanmu opraviB — ILl€ CIONYKH, IO HaWOiAbImie BIJIMBAIOTH Ha
¢Gynkuii OKpeMHX OpraHiB Ta CHCTEeM oOpraiismy (HepPOTOKCHKAaHTH, renaToro-
KCHKaHTH, HEHPOTOKCHKAHTH TOMIO).

Jlito TOKCHMKaHTIB Ta 3arajoM TOKCHYHICTh BH3HA4YalOTh 3a JOIOMOTOO
MemooQie ananimuunoi ximii, Gioananizy ma npuxnadonoi mamemamuxu. Came
BOHHM y CYKYNMHOCTi 3a0€3Ne4yroTh METOHOJIOTII0 JOCITi/PKEHh TOKCHYHOCTI 1 JAI0Th
MOXJIMBICTh BilIOBiCTH Ha OCHOBHI IIMTaHHS TOKCHKOJIOrYHOI XiMii: Yu € peuosuna
mokcuunow? HAx i ximiuno idenmudixysamu? Ak ananizyeamu i i ax
ompymu? Hxuii minimanvuuil pieenv Konyenmpauii, npu AKOMY GUHUKAE
ompyiinuii echexm?

3a3BHyail TOKCHKAHTH MOTPAIUIAIOTH y XKHBHI OpraHisMm (Tino) yepes muiyH-
KOBO-KHIIKOBUH TPaKT, AMXaNbHi HUIAXH ab0 HIKIpY.

1.2. OcHOBHI eTanu icTopii Tokcukonorii

Ilpo nesixi oTpyTH 3rafyroTh Iue B erunercbkomy mamipyci (Ebers — 1500 go
H.€.), a TaKOX Yy MeJMYHUX poboTax I'immokpara, Apicrorens, Teodpactyca (400 mo
250 pokis n0 H. €.). LlixaBo, mo puMcekuit imneparop Hepon (50 pik H. €.) BuKO-
pucToByBaB y moOyTi kmacHdikanilo POCINH BIANOBINHO A0 iX OTPYMHHX Ta
TepaneBTHYHMX BiacTuBocTed. 110 kmacudikauito po3pobus rpek Jliokopun. Iapa-
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yenvce (1493—-1541) nepwuii  cpopmynisae Ocroéu po3eumKy Cy4achHoi
mokcuxonozit. Came 6in 6CMAHOBUE 6aXNCIUGICHL O03YBAHHA PEYOBUH AK JIKIG i
cmeopue Konyenuio Oozyeannsn. VioMy Hamexuts BimoMe TBepmkeHHA — “Bei
pevosunu € ompymamu. Hemae nivozo, uio ne € ompymoio”. CaMe npaBHIbHUM
(onTUManbHHM) NTO3YBaHHSM JIKM BiIPI3HAIOTHCA BiX OTpyTH. Ilapalensc Takox
MEepIIMM BKa3aB Ha OOOB’S3KOBICTh EKCIIEPUMCHTYBAHHA IPH BHU3HAYCHHI 103
peYOBUH fK fikiB. [IeBHHH BHECOK Y PO3BUTOK TOKCHKOJIOTII K CKIIAZIOBOI MEIUITHHM
3pobunu my6iikanii Pamasini (1700 p.). JouinbHo 3a3naunTy, o HepcuBans [lort y
1775 poui omybiikyBaB poOOTy, B fKii TOB’SA3aB BHHHKHEHHS paKy LUIYHKY B
pPOOITHHUKIB, SIKI YHCTHIM JUMOXOAH, 3 IXHBLOI mMpodeciiiHow AisapHicTio. Y 1761

‘ pOHi 6yJ'IO BCTAHOBJICHO B3a€MO3B’A30K MK pPaKoM HOCA Ta BX)KMBaAHHAM HIOXaJIBHOrO

TIOTIOHY. bamuvkom cyuacnol moxcukonozii esaxcaroms icnanuys Opghiny (1787—
1853), akuii euxnaoae y napuszpkomy yuigepcumemi.

Came gin idenmudpikysas moxcu-
Konozilo Ak oKpemy HayKy. Membio
wcozeqh  Bonasenmypa Opghina -
“bambko” mMOKCUKONOZIYHOT Xximil —
gidomuii axk Opgina. Bin napooueca y
1787 p. na ocmposi Minopka, eusuas
Xximito 'y Banencii ma bapcenoni. Y
Hapusici y 1811 poyi cmas doxmopom
meduyunu. Ilicha yvozo obnaonas
aabopamopiiw na eyauui Kpya-oe-Ilmi-
Illan, oe eueuas ximiro ompym ma yu-
mae nexyii Ha nPuUeAMHUX Kypcax, AKi
6in opzanizyeae 3 Wb0oz0 npeomema. Y
1815 poui Opgina eudas neputy
KHUMCKY, BPUCEAYEHY GUKIIIOUHO NPO6-
Jlemam MOKCuKono02ii nio nazeow “3a-
2abHA  cUCMeMa MOKCuKoaozii”. Y
1819 p. cmae npoghecopom meouunoi
ximii Ilapuzvkozo ynieepcumemy. Came nio ii0ozo 6rniugom meduuny ximito cmanu
Hazueamu moxcuxonoziunow ximicro. Y 1821 poui 6yno onyonixoeano “JIexuii iz
cy0060i meouyunu’. Bin cmae nepuwium excnepmom y €sponi 3 moxcukonozii. bye
Oexanom medouunozo paxyromemy Ilapusvkozo ynigepcumemy.

EnoxanpHUM BIOKPHUTTAM Y TOKCHKOJOTII CTaJl0 BIOKPHUTTA AHIJIHCHKOTO
ximika [Dxeiimca Mapmia B 1836 poui Meromy KinbKICHOrO BH3HA4YeHHS apceHy B
OpTaHi3Mi.

CyTh MeTOAy NONATAaE y 3AaTHOCTI apceHy MifA 4ac B3aeMomii 3 Cyib(dhaTHOO
KHCIIOTOI0 y MIPUCYTHOCTI HUHKY YTBOPIOBATH razonofiOnuil rinpug apceny. I'iapun,

Memsio [Jxo3eh BoHaseHmypa Opepina —
sudamHull cydoeuil Meduk ma xipype
(1787-1853)
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IPOXOJAAYH Kpi3b rapsdy CKIAHY TPYOKy, PO3KIAJIA€ThCS HA METAIiYHHM apceH Ta
rigpores (puc. 1.2). MeraniyHui apceH ocijjac Ha CTIHKaX TPYOKH Y BHITIS YOPHHX
wsmok (puc. 1.3).

Puc. 1.2. Anapam Mapwa

VY pesynbTaTi MOJANLIINX BAOCKOHAJEHH anapaT INOYdB BM3HAYATH HE JIMIIE
HasABHICTh, allc H KUIbKICTH apceHy B oprai3mi. Came 3 po3poBIEHHAM METOIB
KUILKICHOTO aHaJli3y TOKCHKAHTIB CIijI OB’ A3yBaTH TpaHc(opManio MeTuIHOT XiMii
Y TOKCHKOIIOTTYHY XiMit0.

Puc. 1.3. CnocmepexxeHHs pi3HOI KinbKocmi apceHy,
BUABJIEHO20 8 Op2aHi3Mi

Pooomu Opginu ma [Jnceiimca Mapwa 3axnanu RiOGanuHu mMoKCUKO-
noziunoi ximii. HeoOxinHo 3ragatu Takox poborn Kmoma Beprapma (1813-1878),
AKMH BHB4YAB [0 OTpyTH Kypape. CaMe TOAi No4annucs poGoTH 3 JOCHiKEHHS OTPYT
Ta ix cucrematusanii. OTpyTH aHami3yBaiM, OI[IHIOBAIM iXHK TOKCHYHICTb, KJIACH-
¢bixkyBaan BHIM OTPYitHOI il Ta BUBYAJIM IPOLECH J€TOKCHKALLI.
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VY 1962 poui Peiiuen Kapcon 3BepHysna yBary CBITOBOi HayKOBOI TPOMAJiCh-
KOCTI Ha €KOJIOTiI0 Ta TOKCHKAII0 HABKOJIMLIHLOIO CepeloBHINA. Ii kumkka “Bes-
MOBHA BeCHA” 3ynHHHIA Oe3QyMHE BHKOPHCTAHHS MECTHIUMIB Ta iHUIMX XIMIYHHX
CHONYK y ciibCbkoMy rocmopapctBi. CaMe 3aBasku 11 JisUIbHOCTI GYJIO YTBOPEHO
AMepUKaHChKE YIPABIIHHA 3 OXOPOHH HaBKOJHUIIHBOTO CEPEROBHMIIA. 3arajbHO-
BU3HAHO, IO NOYHHAIYN 3 1960 poKYy TOKCHKOJIOrisS BCTYIWIA B CTafil0 UIBHIAKOTO
PO3BHTKY 1 BiJl OMMANOBOI HAyKH Iiepeiiuia O CTaHy NPHKIAAHO! HAYKH, sKa
BHKOPHCTOBYE MAaTEMaTU4HI METOAM JOCIHIIPKCHb, BUBYAE MEXAHI3MH OTPYHHOI Jii.
ITouynnaroun 3 1970 poky, poOHTBCA BEIHKHI aKUEHT HA BHKOPUCTAHHS METOMIB
MOJIEKYIIIPHOL Gi0sIorii, MOCTDKEHHA XIMIYHOI KaHIEPOreHHOCTI, KCEHOO10THYHOrO
MeTaboIi3MY TOIIO.

1.3. MoHATTA NPO OCHOBHI HebGe3nekn OTPyEHHNA
Xap4yoBOro NOXomKeHHs

Hebesneka orpyeHHst Xap4oBoro moxomkeHss, 3a ['. PoGeprcom, knacu-
(iKyeThCA Ha JIEKLIbKA OCHOBHHX IPYIL:

1. Hebe3nieka oTpyeHb, fAka MOB’fA3ana 3 3a0pyMHEHHSAM HABKOJIHIIHLOI'O
CEpEeIOBHUIIA.

2. He6e3neka OTpyeHb CIIOTYKaMH IPHUPOIHOTO TTOXO/KEHHS.

3. HeGesneka OTpyeHb TOKCUKAHTAMH MIKPOOHOT'O TIOXOIKEHHS.

4. Hebesiiexa oTpyeHb, fika OB 3aHa 3 AUCOAIAHCOM XapYOBHX PEYOBHH.

5. Hebesneka oTpyeHBb Xap4oBUMH JI00aBKaMH,

VY 1978 poui B MaTepianax cumMno3iymy (CTOkroiasM), sikuii OyB NPHCBAYCHUIT
npoOieMaM 3B’SI3KY Xap4yOBHX NMPOAYKTIB Ta BHHUKHEHHS paky, Gyio 3a3Hadedo, mo
“Haiieasichugivuumu nomeHyilinumu Oxcepeiamu nebe3neku 6 xapuosux npooyK-
max €, no-nepuie, MiKpoOHe 3apaiceHHn, a, no-Opyze, Oucbananc xapyoeux pe-
yogun. Pusux, akuii noe’azanuii 3 3a0pyOHeRHAM HABKONUMIHBOZO CePedosUIUd,
npubnusno ¢ 1000 pasie menwiuil, a pu3uK, NG’ A3AHUN 3 HECMUKUOHUMU 3ATUI-
Kamu i xapuosumu Oobaskamu, npubnuzno we ¢ 100 pazie menmuii. Ilpupooni
KOMNOHEHMU XaAP406UX NPOOYKMie Maioms 6ilbiy MOKCUUHY O0il0 NOPIGHAHO i3
C8I0OMO GHeCEHUMU XaAPY0sUMU QobasKamu’.

Cbv0200Hi nopadox nomenyiiinux Hebeinex pozensadacmocs i 6 IHwil
nocnioognocmi (P. Kapcou, B. Eiixnep). Ha nepuiy no3uyiro cmagnams nedenexy
ompyensv, noe’azany i3 3a06pyOHeHHAM HABKOMUWHbLOZ0 cepedosua, a Ha
OCMAanHI0 — Hebe3NneKy, noe’asany iz oucoanancom xapuosux pevosun. Ile noe’s-
3aH0 3 HpOzpecylouo 3abpYOHEeHICMI0 HAGKOMUMHBOZO CEPEOOsUIyd, 3 00HO020
00Ky, ma ycnixamu meOuyunu y npoginaxmuyi 3axeoproeans, — 3 iHu020.
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1.3.1. Hebe3neka ompyeHb, Nnoe’si3aHa
i3 3a6pyOHeHHAM Ha8KO/IUUWHBO20 cepedosuwia

Hebesznexa, nog’azana i3 3a0pyOHeHHAM. HABKOIUWHBOZO CEPEOOGUINA,
IPMOGNEHA MUM, W0 60HO HAKONUYYE Pi3HOMAHIMHI WKiONuel 3a0pyontosaui, a
came memanu ma IXHi Memanoopzaniuni CRORYKU: apcewn, mepKypii, Kaomii,
RAIOMOYM, CIAHYM MOUW{0, @ MAKOXMC WKIONUGI OP2AHIuHI CRONYKU: ROJIXTO0pPO-
ougbeninu ma necmuyuou mowjo. Toxcuxanmu, aKki 3HAXOOAMBCA Yy HACKOIUWI-
HbOMY cepedosuuyi, € docmamnpo cmabinorumu. Bonu mizpyrome y Haskonuwu-
HbOMY cepedosumii ma Mawmp MeHOeHUilo 00 Gioakymynayii 8 npupooHomy
Xapuoeomy naHyio3i ma moxcyms Giompancghopmyeamuca y 6inbut MOKCUUHI
peuoeunu. BUSBICHO BIUIMB [ESKHX PCUOBHH, HANpHKIAj, METaliB ILTIOMOyMy,
MEpPKYpil0 Ta OpraHiYHHMX TOKCHKAHTIB — MOMIXJIOpAN(EHUIiB — Ha 3[0pOB’Sd HOBO-
HapO/DKEHWX [iTed Ta fAitell MONOAMIOro BIKy Yy 3B’S3KYy 3 HAKOMUYCHHAM IIMX
PEYOBHH Y TIPOJIYKTaX XapyyBaHHs Ta HABITh Y MATEPUHCHKOMY MOJTOLI.

1.3.2. Hebeaneka ompyeHb cnosykamu
npupodHO20 NMOXOOXKeHHs

bazamo cnonyk npupoonozo noOX00XdceHHA, AKI MICMAmMbCA 6 XApHosux
npodyxmax, moxcyms Oymu 8ioHeceHi 00 zpyn CnoayK MiKpOOHOZ0 NOXOOMCEHHS,
30Kpema 00 zpyn mokcuxanmis — “3guuarinux” memabonimie pociuHHOL cupogu-
nu. Cepen HUX € CIONYKH, IKI MOXYTh BAKJIMKATH TOCTpPL Ta Xpouiuni orpyenns. 1
CTONIYKHM JIOBOM1 YacTO 3YCTPIYalOTHCH B IPOIYKTAX POCIHHHOrO MOXOMKCHHA, a
came, BiJl OKcayaTiB y LITMHATI JO IITKOanKauoi/(iB y KapTOILI.

Inwumu eaxcnusumu 3a0pyontosauamu NPUPoOHO20 ROXOONCEHHA € RIpo-
ni3udunosi ankanoiou ma napanimuuni ompymu nanyupnux. 11i 3abpynHioBaui
MOXYTb MaTH TakKOX BTOPHHHE IMOXO/DKCHHS, TOB’S3aHC 3 BHKOPHCTAHHIM CIIO-
XHBYHX TPOAYKTIB BiJl CUILCBKOIOCIOAapcbKUX TBapuH. barato xTo 31 cnemiadicTis
J0 W€l TPYNMH ‘BBOXUTH TOKCHKAHTH, SKI NPOAYKYIOTHCS MIKpOOpraHi3MaMu Yy
XapyOBHX MPONYKTax.

1.3.3. Hebesnexka ompyeHbL MOKCUKaHmMamu
MiKpOGHO020 NOXOOMeHHS

Xap4oBi NPOAYKTH MOXYTBH CIYryBaTH (akTopaMM NepeHeceHHA OaraThox
NATOTCHHHX Ta TOKCHKOTEHHHMX areHTiB 3axBOpIOBaHb. 30YJHHKH XBOpOO, sKi
NOB’A3aHi 3 BHUKOPHCTAHHAM XapyOBHUX HPOAYKTIB, XapaKTEPH3YETbCA BEIHKONO
PI3HOMAHITHICTIO. Jifl 0eaAKux 3 Hux 3yMo6aena MmoKcudnuMu memabonrimamu, axi
YMGOPIOIOMbCA NPU PO3GUIMKY MIKPOODZAHIIMIE ¥ XaAPU080MY NpoOYKmi 00 U020
suxKopucmanua (Hanpuxiao, cmainokokoee xapuoge OompyeHns ma bomynim).
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IlIxionusa dia moxkcuunux memabonimie moxice Gymu 06ymosnena cnoicuganHam
npoOyKmie, AKI micmamb Jcuei mikpoopzanizmu (nanpurnad, canomonenu). Y
6azambox unadKkax maxi Hcuei MiKpoopzanizmu ymeopioioms cnopu 6 mpasHomy
mpaxkmi ma 6udinAOmMb MoKCUHU (Hanpuxnad, inmokcuxayis uepes Clostridium
perfringens). lia nebesnieka MO)ke BHHHKATH IIijJ 4aCc NPUTOTYBaHHS DKi Ha M-
IPHEMCTBAX Xap40BOi IIPOMHUCIIOBOCTI 260 BAOMA.

CepiiosHicTh HACTIAKIB Al MIiKpOOpraHisMiB KOJIHMBA€ThCH Bifl THMYacOBOTO
JUCKOM(OPTY Ta JI0BOAI WBMAKOTO OAYKAHHS [0 FOCTPOrO TOKCHYHOTO eeKTy MmpH
Ootynismi. Bomyniunui moxcun € Oysice CUNbHUM MOKCUKAHMOM ONs 100UNU,
ocobnueo npu opanvhomy npuiimanni; cmepmensua dosa oopisnioe 0,1-1,0 mxe.
3axBOpIOBaHHA, TIOB’SA3aHi 13 BKHBAHHAM XapUOBHX NPOAYKTIB, PO3BUBAIOTHCS Maii-
ke Bifipasy. Hampukman, y BUnaaKy 60TyNi3My CHMITOMM MOSBISIOTHCS NPOTATOM
12-36 rom micns BXHMBAaHHS NPOAYKTY, SAKHi MicTuB Tokcuu. CTadiokokosa
IHTOKCHKAIlil PO3BMBAETHCA MPOTArOM 1-6 TOA HiCAS BXKMBaHHA TNPOAYKTY, a
CaJIbMOHEIIBO3 — NPOTAroM 12—18 rox micns NOrIMHAHHS MIKPOOPIaHi3MiB.

Ho Takux TOKCHKAaHTIB TAaKOK MOKHA BifHecTH TpHOHI OTPYTH: TOKCH-
KOJIOTIYHO HeOe3meuHi MiKOTOKCHHH, AKi 3yCTPIYaiOThCA Y 3CPHOBUX YH iHLIUX MPO-
AYKTax, BPAXCHUX IIICHABOIO (HanmpHknajd, adraTOKCHHH, OXPATOKCHHM, NATYIIIH,
3eapaseHoH ).

1.3.4. Hebe3neka ompyeHb, noa’sizaHa
3 duc6anaHcoM xapHoeuUX PEHOBUH

Hebesnexy orpyensb, noB’si3aHy 3 auc0aniaHCOM Xap4OBUX PEHOBMH, MOXKHA
po3rasaaTH 3 NOMAAY HecTadi ab0 HAUIMIIKY NOXHBHUX pedoBuH. ediyum
ROMNCUBHUX PEUOGUH SUKUKAC MAKI 3AX60PIOGANHA, AK WuHzA, paxim, “Oaiedoea
xe0poba” mowio. Bioomo, wio naonuuok deakux xapuosux peuosun, nacamnepeo
HCUPOPOIUUHHUX GIMAMINIG, A MAKOMC OCAKUX MIKPOEIEMEHMIB, € MOKCUUHUM.
Cyuacnumu 00CniOHCeHHAMU 6CIMAHOGIEHO, WO HAONUWOK 6 OPZAHiZMi 1100UHU
simaminie, Mikpoenemenmie ma iHWUX peuosun €, 6e3yMOEHO, MOKCUYHUM.

1.3.5. He6e3nexka ompyeHb xapyoeumu dobaeKamu

3 mornAay pH3MKy XapyoBOTrO OTPYEHHS XapyoBi J00aBKH 3aiiMarOTh OCTAHHIO
NO3MLII0 Yy BHINEHaBeJACHiH Knacupikamii 3a I PoGeprcom. Ileit knac pewosun
cknadaemsvea 3 nonad 2000 npimux ma 6aussko 1000 nenpamux dobasox. Ilesxi
BueHi J10 Liel KaTeropii BBOAATh ACKiAbKA COT JIKapCHKUX MPENapartiB, AKi BXOIATH
A0 pauioHy CUILCBKOIOCIOJNAapChKUX TBapuH. Crid 3aznauumu, wio Ginvwicmo
RpAMUX XAPUOSUX 0006a6oK nanexucums 00 max 36anux GRAS-peuosun (generally
recognized as safe). GRAS-peuosunu — ye 3azanvnoeusnani bezneuni pevosunu,
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Hanpuknao, cine ma deaxi cneyii, AKi UKOPUCHOCYIOMb NPOMAZ0M MUCAUOLIMY.
Anani3 ciiucky GRAS-pevosun ninreepkye, mo 90 % 3 HUX He MaloTh HeGesmeKkH
OTpYEHHS TIPU BUKOPHCTAHHI JIIOJUHOIO.

M KoHTponbHi NnuTaHHA

1. [aiiTe BuU3Ha4eHHs Tokcukonoril sk Hayki. Haeenite npuknagm 17 3B8'A3Ky 3 [OCAr-
HEeHHSIMU IHLLNX HayK.

2. TlosicHiTb 3B8’A30K MDK “CY[OBOIO XIMIEID” Ta “TOKCUKOTOMYHOKW XiMiEw™. Y 4oMy
ocobnusicte nigxoay |. Tagamapa po  Tokcukonorii - sk Hayku? Ponb Ximiko-
TOKCUKOMOMYHOrO aHartiay B CyHacHii TOKCUKOMONIYHIN XiMil.

3. MpeameT BMBYEHHS AMCUMNNIHM “TOKCMKOMOfiYHa XiMmis Xap4oBuX nNpoaykTiB  Ta
KOCMETMYHMX 3ac0BiB”, 1T BiGHOLIEHHS! A0 Cy4aCHOT TOKCUKOMOTIYHOT XiMil.

4. Lo posyMiloTh nifg TepMiHaMK “ToKcukoAuHaMika” Ta “TOKCUKOKiHeTUKa"?

5 [laiiTe BU3HaYEHHST NOHATTIO “OTpyTa”. YuM BIAPI3HSAIOTLCA Mikapchbki 3acobun (nikn) Big,
“oTpyTu” 3a Mapauenscom? bionoriyHuii acnekT Aaji “orpyTu”.

6. HagegiTb knacudikaLjio aii OTpyT 3a Hacniakom Aii TOKCUKaHTIB.

7.  $ikvuMKM DaKTOPaMK BUIHAYAETLCSA TOKCUYHICTL PEYOBMHU (TOKCUKaHTY)?

8. HAxa pisHnua Mk KaHueporeHamu Ta TepatoreHammn?

9.  fka pi3HnLA MK TepatoreHamun Ta MyTareHammn?

10. HaseniTe OCHOBHI NMUTaHHS, AK PO3ITsiAae TOKCUKONOrUHa XiMmis.
11. IcTopist Tokcukonorii. Mnrokpart, fiokopua, po6otn Mapauensca, Opdinu Ta Mapua.
12.  Knacwdikauist Hebeanek OTpYEHHS XapHoBoro noxomkeHHs 3a I'. PobepTcom.

13. MopiBHsiiTe Hebeareky Xap4YoOBOrO OTPYeHHs XapdoBumu aobaskamu 3 Hebesnekoo
OTPYEHHS, sike NOB’'sI3aHe i3 3abpyAHEHHAM HaBKONULLHBLOTO cepeoBULla.

14. MopigHsiiiTe Hebearieky XapyoBOIO OTPYeHHsI Xap4oBumu aobaskamu 3 Hebeanekolo

' OTPYEHHS MIKDOOHOIO NOXOPKEHHS.
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Posgin 2

BioTuku, KceHo6iOTUKKU, rOoMeocTas.
3aranbHi yaBNeHHs1 NPo MexXaHi3M B3aecMogii opraHiamy
Ta KCeHOOioTUKIiB

Sk yxe 3a3Ha4a10CA, CTAHOBJICHHS i PO3BUTOK TOKCHKOJIOTI] K HAYKH TiCHO
NOB’A3aH1 3 TAKMMM AUCHWIUTIHAMH, SK OpPraHiyHa Ta aHATITHYHA XiMii, GioxXiMis,
disionoris, 3araneHa XiMist Tomto. Ocofnuse micye ¢ ybomy padi Qucyunnin 3aimae
¢isionozin. 3a Binomum BusHauennsMm JlazapeBa, mokcukonozia € sidzanyscennam
@izionozit y mmpoKoMy po3yMiHHI IbOro cioBa. Bin minkpecmioBaB neodxionicme
3aCmMOCy8anHs 342 1bHUX (i3i0102i4HUX 3AKOHI8 ONIA PO36°A3AHNA KOMCHOT che-
uiansnoi 3a0aui moxcuxonozii. Icmopina moxcukonozii ceiduums, wgo yeii npunyun

3AIUMAEMBCA OCHOBOI0 HAYKOG020 QHAJLI3Y 63A€MOOIT Op2anizmy 3i wiKionueumu
XiMivHUMU peuosunamu.

2.1. BioTukN, KCeHOGiOTUKN, romeocTas

Bronue 6iotrkiB Ta KceHOOIOTHKIB
HA TOMEOCTAa3 OpraHi3My MpoaHaizy- |

sy cyyacHin disionorii noHaT™ npo
pamu Ta ysaraapHuwiu b.M. llltabcnkuii roMeoctas Mac y3aranLHIOIUMIA Xa-

e o,

ta M.P. I"xeroubkuii (1999). Onuum i3 pakTep i oxonnwe BeCb CNEKTP Npo-
(byHnameHTanpHUX 3aKoHIB (isionorii € | UeciB ananTauii, koTpi 3a6eszneuyloTh
3aKon 36epexcennsn cmanocmi eHym- BiAHOCHY cTabinbHicTb 6GionoriuHnx

. . cucrem MiHNUBUX -
Piinb020 cepedosuwa Op2anizmy 6 AoBMWa y yMoBax - cepe

MIHTIUBUX ymoeax HABKOJIUWIHbOZO Cé- MoHATT™R npo TOKCUYHICTb Ha6yBae
peoosuma (K. beprap, 1978). 1leii 3akon HoBoro chisionoriuyHo o6rpyHToBaHOrO

3HAXOAUTH CBOEC BiIOOpaXkeHHA y BHpa3si CEHCY — TOKCUYHICTb BU3HA4aETLCA AK
“s0epexcennn zomeocmazy” (W. Can- ' TOKCUUHWI aucromeocTas. /
non, 1932), tobr0, 20Meocmaz € cuno- - o

HiMOM cmabinbnocmi @Hympiwnbozo cepedosuwya opzanizmy. OTxe, TapameTpH
romMeocrasy (y KIacMMHOMY pO3YMiHHI) 3MIHIOIOTBCS MAajo, HaBiThb MpH 3HAYHUX
BUIXHJIEHHAX HaBKOJIMUIHLOTO CEPEOBHINA Bijl NEBHOTO (i3i0NOriYHOr0 ONTHMYMY.

To6to, opranizm npuCTOCOBYETHCS A0 3MiH Y TOBKLULI i MM 3a6e3meuye CBOO
crabinpHiCTh (miATpuMye romeocras). Y cyuachii  izionozii nousmmsa npo
20Me0Cmas Mae y3a2anvHIOO4ul XapaKkmep i 0OXONNIOE 8eCb CHeKmp Rpoyecie
adanmayii, kompi 3abe3neuyoms 6iOHOCHY cmabinbHicmy bionoziunux cucmem y
MIHSIUBUX YMOBAX Cepedosuma.
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OTxe, y Cy4acHill TOKCUKOJIOTIi HOHAMMA PO MOKCUYHICMb HADYEAE HOB020
Qizionoziuno 06IpyHmMOEAH020 CceHCYy — MOKCUYHICMb GU3HAYAEMBCA AK MOK-
cuyHull duczomeocmas.

Ve = Po3pizHstors Qizionorivyni i Hedi-
| 5_'°T_"K" — Xap'oBl petoBUHM, 5K He06- | +inoriuni YMHHMKM HABKOTHIIHBOTO Ce-
| xigHi AnNA po3BUTKY Ta NiATPUMAaHHS .
E penoBuiia (CTOCOBHO XIMIYHHUX peyo-
|
i

iCHyBaHHSA opraHiamy. ] .
KceHo6ioTuKM — pe4yoBUHMU, Ois AKUX 3a | BHH), a caMe, OIOTHKH Ta KCEHOOIOTHKH.

| AOCTaTHLO BUCOKUX A03 Npu3BoauTs  /lo Oiomukie Hanexcamv 30Kpema xap-
1 A0 TOKCUYHOrO AUCrOMEOCTasy. { wosi pewosunu (Makpo- i mikponym-
N /' pienmu) ax mocii enepzii ma nnac-
muuHuil mamepian, pezynapHe HAOX00NCEHHA AKUX NOMPIOHe 01 PO36UMKYy ma
niompumanna icHyeanna opzanizmy. Hasimp y 36uuaitnux izionoziunux Kinb-
Kocmax KoMnoHenmu idci MOXYTb TNPU3BOJUTH JO TaKMX ICTOTHMX 3MiH B
OpraHi3Mi, KOTpi NalOTh 3MOTY TOBOPUTH mpo “mpasHuii” ouczomeocmas. OTxe,
CHUCTEMaTH4YHe HOopMasibHe ((i3ionoriuyHe) NopyuUIeHHs 1 BiTHOBJICHHS TOMEOCTazy —
1€ TUIOBUH crocib niaTpuManHs (izionoriyHoi HopMu opranismy. Kcenobiomuku —

PpeuoeuHu, Oia AKUX 34 OOCMAMHbLO BUCOKUX 003 HPUBOOUMb 00 MOKCUUHO20
ouczomeocmasy.

3a [laBnoBuM (1909 p.), Oyap-sika scuea cucmema modxnce icnygamu y c60emy
cepedosunyi auwie 0omu, 00Ku it guympiwini cuiu 30amui epieHosaxcysamu 0ito
308HIWHIX cun, Kompi 6e3nepepsno nopyuiyioms K pienosazy. OTxe, 3aKOH
30epexeHHs roMeocrasy 3a CBO€I0 (Pi3i0J0riUHOI0 CYTHICTIO BKe caM mepenbaydae
Oc3nepepBHE MOpYIIEHHS IOMEocTasly, a, BiITak, 1 Oe3nmepepBHE NPHUCTOCYBaHHS
OpraHiaMy JI0 CEepelOBHINA, 30KpeMa, 3a paxyHOK ‘“CrpaubOBYBaHHS Mexanizmie
pezynayii i camopezyasyii.

Ha piBHi opraniamy cnenudiyHa CyKynHIiCTh HecneudiyHUX peakiid Ha Airo
30BHIIIHIX areHTiB N00pe BiJOMa SIK 3azaibHuli adanmayitiHuil CUHOpPOM, abo
cmpec. PO3pI3HAIOTE TOCTPUM Ta XPOHIYHMM CTpecH, TOOTO OAHOKpaTHe abo
MOBTOpHE uM Oe3nepepBHE MOpYLIEHHs TI'OMEOCTasy, 30KpeMa, KCeHOOIOTHKaMH
(rocTpi Ta XpoOHI4HI OTpyeHHs). bioxiMis cTpecy NoB’s3aHa HaBiTh 3 aKTHBALIEIO
CHUHTE3Y HYKJIETHOBHX KHUCIIOT.

[Ipobnema amanTauii opra”iamy y pasi XpoHI4HOI Jii KCeHOOIOTHKIB n00pe
JociimkeHa. BecraHOBIeHO ocobnugicmb nepebizy xpowiunoi inmokcuxayii, a ca-

Me — iT xeunenodionuii nepeoiz. Tobto pakmuuno uepzyromoca nposgu adanmauii

i Oezadanmauyii, BHACNIJOK 4YOT0 CTajis PE3UCTEHTHOCTI (IPHU3BHYAEHHS, MPHCTO-
CYBaHHS) XapaKTepH3yeTbCsl MEBHOI HecTabulpHicTIO. 3rigHo 3 Teopieto IlpaBnnHa
(1934 p.), amina ¢paz moxcuunozo npoyecy € 0OCHOGHUM 3AKOHOM MOKCUKOOUHA-
Mmiku. T'ocmpi ompyenns poszenadaromevca Ak XimMiuna mpaema, panHa KiiHiYHa
cmadia Kompoi Ha3UBAEMbCA MOKCUKOZEHH 010, HACMYNHA — COMAMOZEHHOIO.
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Cnouatky peanisyerbesi crienvdiyna
Aisl, KA IOB’S3aHA 3 MPUCYMHICHMIO 6 Op-
2anizmi Kcenobiomuxa 6 003i, w0 30amua
nopywiyeamu @Qyukyiro neenux memopan,
0inKie ma iHuIUX peyenmopie MoKcUUHOCHI.
OnnoyacHo ajanTauidHi peakuii  sACKpaBo
BUABJIAIOTBCS HAa APYrid cranii, micias Bu-
AineHHs abo pyHHYBaHHsS TOKCHYHOTO areHTy
1 mpusaroms 00 noeno2o ionoenenns
2omeocmasy abo 3acubeni opecaniimy.

Y naTtoreHesi ToOCTpoi  ““TOKCHYHOL
xBopoOu™ pospizHsatore (C. [onikoB) nep-
BMHHI Ta BTOPWMHHI NOPYILEHHS IOMEOCTa3y,
abo cneundivHi 1 HecnennuivyHi MATOIOTTYH]
MexaHi3Mu. Jlo neplmx HanexaTb MoJieKy-
JApHI  83a€MO0iT KceHobiomuka 3 peuen-
mopamu, TOMEOCTATH4HI 3PYIICHHS Ha Kii-

Bopuc Muxannosuuy LUTabecbknin —
AOKTOp MeauuHMX Hayk, npodecop.
Woro HaykoBi gocnimkeHHst NoB'si3aHi 3
po3pobneHHAM yHAaMeHTanbHUX me-
TOAONOrYHMX NPOBnem BUBYEHHSI TOK-
CUYHOCTI, HE6E3NEeYHOCTi Ta ririEHiYHOro
HOPMYBaHHS LKiOnuMBMx XiMiYHUX
peyoBMH B 0O’'ekTax HaBKOMMULUHLOIO

munnomy pieni. BTOpuUHHI nopyiieHHs ~ CEPeAOBULLA Ta XapyoBUX NPOAYKTaXx.
B.M. ltabcekuin BNepLue BBIB NPUHLM-
MOBO HOBY 3anexHiCTb ANS  KCeHo-
cneyuiuni (mokcuunuii cmpec) Komnen-  6iotukie — “nosa-cratyc’.
camopni  MexamizmMu, w0 3YMOGNIOIOMY BiH € aBTOpOM 6nm3bKo 350 Haykoswx
npaub, 30KpemMa  cniBaBTOpoM 8
MoHorpadin, ABOX BUAaHb Niapy4YHUKa
OyrH HeyckiasHeHa abo yckiaagHeHa (excr-  ‘TirieHa  xapuyyBaHHs 3 ocHoBamu
HyTpuuionorii” (1999, 2007).

rOMEOCTasy OXOMAIOMmy cneyuiuni i He-

Kapmuny “mokcuunoi xeopoou’”. Bona moxe

peMasbHHI CTaH: 10K, KOJIarc).

2.2. 3aranbHi yABNeHHA NPO MexaHi3m B3aeMogaii opraHiamy
Ta KCeHobioTukiB

3a3Bu4ail TOKCMKaHTH INOTPAILISIOTH [0 JKMUBOIO OpraHismy (Tina) uepes
LUTYHKOBO-KHIIKOBUH TPAKT, AMXalbHi wUIsIXM abo wikipy. ITeena uwacmuna
KCeHOBIOMUKIe 6CMOKMYeEmbca y Micyi KOHmMaKmy (pomoea nopoychuna, cmpa-
60Xi0 mou{o), a nomim pPO3HOCUMbCA MA PO3NOOINACMbCA 6 Kposi, opzanax i
Knimunax opzanizmy. Y mkanunax 6onu npoxooamo Kpizs memopanu, cmynaiouu
Y 63aemo0ito 3 peyenmopamu, a nomim 3 pepmenmamu. Y pezyromami ix mema-
Ooniunux nepemesopens (Giompancgpopmauii) i npoxodxycenns npoyecie demox-
cuKauii emicm KceHobiomuKie 6 Opeanizmi ROHUNCYEMbCA.
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ITio uac nepwot pazu memabonizmy KceHobiomuxie y Kiimunax op2anizmy
giobysarombca peaxkyii OKUCHEHHA, 6IOHo6NeHHA ma 2ioponisy. 1l mpouecu
BiIOYBAIOTHCA 3@ y4yacTi (pepMEHTIB y MEYiHIi, YaCTKOBO B HAJHUPKOBHX 3aJI03aX,
HHUPKaX, KWIIEYHHKY, JereHsxX, KPoBi, M’SI30BiH TkaHMHI TOmO. MikpocoMaipHi
(hepMeHTH KaTami3ylOTh HE JIMIIC OKWUCHEHHS JKHPHUX KHCIIOT, TepIleHiB Ta
aNKajoigiB, a H OKHCHEHHS PI3HHX JIIKapChKHX 3ac00iB, MECTUIHIIB, aPOMAaTHYHUX
BYTJICBO/JTHIB Ta IHIHX PEYOBHH.

MikpocomanbsHi pepMeHTH KaTali3y:oTh apOMAaTHYHE TiIPOOKUCHEHHS 3 yT-
BOpEeHHSIM (PeHOJIIB, alMKJIiYHE OKHCHEHHS 3 YTBOPEHHSM IEPBHHHHX, BTOPUHHHUX 1
TPETUHHMX CIMPTIB, OKHCHIOBaTbHe O, N, S-meankimyBanus, N-OKHCHEHHS (TIpH
OKHMCHEHHI TEepBHHHHMX Ta BTOPHHHUX aMIiHIB YTBOPIOIOTHCA TiAPOKCHIIAMIHH, a IIPH
OKHCHEHHI TPETHHHUX aMiHIB — aMIHOKCHIH), S-OKHCHEHHS, IpU SIKOMY YTBOPIO-
10ThcA  cynbhokcaau abo cyiab(OoHH. OnHOYACHO 3 OKHCHEHHSIM BinOyBAaIOThCA
BiHOBJICHHS i rigpomiz. [lepeBaxHO Ile peakuil BiZHOBJIEHHA HiTPOr€HOBMICHHX
CTIONYK Y aMiHHU Ta BiTHOBJICHHS K€TOHIB Y BTOPHHHI CIIUPTH.

11io uac opyzoi ¢hazu memabonizmy Ximiunux peakuyiii 6 opzanizmi 6i06y-
saromocs peakyii KoH rozayit, AKi npu3eoo0ams 00 0emoKCuKauii.

Kcenobiomuxu, aki cmumymioroms aKmugHnicme oeaxkux gpepmenmis, mo-
acyms inmencugpixyeamu ne auuie enacui memaboniuni nepemeopenus, ane i
nepemeopennn iHuwux pewosut, aKki Haneni 6 Kiimunax. Y pasi nocTiiiHOl 1ii Ha
OpraHi3M IMeCTHIHIIB Ta IHIIHX XIMIYHHX PEYOBHH 3HAYHO 3MEHIIYEThCH JIis
JiKapchkux 3acobiB. KpiM Toro, BCTAaHOBIEHO, II0O I MeTabonizMmy. JiKyBaJlbHUX
pEYOBHH XapaKTepHI IHIMBiIyalbHI BIAXHIICHHS, SKi MOSCHIOIOTHCS TI'CHETHYHMMH
pigminHOcTaMH. Tak, y jedkux jofed MerabomisM KCEHOOIOTHKIB (JTiKapChKHUX
. TIpenapartiB) BiIOYBA€TbCA TAK LIBHUAKO, IO B KPOBI Ta TKAaHWHAX HE JOCSATAETHCH
KOHLIEGHTpallii, SKa BHM3HAYac TepaneBTHYHHM edexT. Y oci6 31 CHOBLIBHEHHM
MeTaboNi3MOM HATPOMAKYIOThCS PEYOBUHH, AKi 3[aTHI BUKIHKATH TOKCHYHY JHIO.
Ciij 3a3Ha9MTH, L0 AEAK] PCYOBHHH B OPraHi3Mi JIIOJUHH BCTYMAKOThH ¥ PEAKIIII0 MpH
BIANOBIAHUX (DIBUKO-XIMIYHMX YMOBaX i IIpPH KOHTAKTI 3 HEBHUMH CIONyKamu, Oe3
ydacri ¢epMeHTIB.

Kinskicms Kcenobiomukié, AKi HAZPOMAOIHCYIOMBCA 6 OP2AHIZMI, 3A1€I4CUND
610 po3nodiny ix y mxkanunax i Kiimunax, cnocody eeedeHHn U eKcnozuyii, iy i
cmami, mikporiimamy mowio. binvuwicme ximiunux peuosun (kcenobiomuxis) ma
ix memabonimie eueodamovca (3a60AKu onopy opzanizmy) iz ceueio, Kajiom,
nogimpsam npu suouxamHi, yepes WKIpy (Hanpukiao, y caymi), iz ciunorw abo na-
8imb 3 mamepuHCbKUM moioxom (kcenobiomux JIIT).

TOKCHYHICTE XIMIYHOI PEYOBHHH OIIHIOIOTH 3a abCOIMIOTHO CMEPTEIHHOO
JI03010, TOOTO MIHIMAILHOK O30, 3a SKOI BCl TBapHHH, B3ATI JUIS JOCITIJDKCHHS,
THHYTh, 2 TaKOX 3a CEPEIHBLOI0 CMEPTENbHOI 03010, 3a Akoi iXx rude 50 %.
JleranpHa n03a XIMIYHOI PEYOBUHH BH3HAYAETHCA B MiTirpaMax Ha KUIOrpaM Macu
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Tina. CMepTh MOKE HACTAaTH BHACIIJOK [ii HAa Taki BaKJIMBi KHUTTEBi QyHKIII, Ak
JUXaHHS Ta KPOBOOOIT.

Ocobnu6o wkionueum moxyce 6ymu KOHMaxKm 3 KCceHobiomukamu Ons op-
2anizmy n0OURU 6 nepiod iiozo opmysanna ma pocmy. Kcenobiomuxu nazpo-
Ma0Hcyomuca y oyxce ucokux konyenmpayiax. Oueeuono, izionoziuni 6ap’epu,
AKL guKonyloms 3axucHi Qynkyii, we ne oocmamnbo chopmyeanuce abo e3azani
6iocymni. Oco6nuMBO YyTNHBI 10 BIUIUBY KCEHOOIOTHKIB MOJOMI KIiHKH-TOMY-
BanbHULi. BupimansHe 3HadeHHs IS XPOHIYHHX IHTOKCHKALIH Mae 3JaTHICTH Xi-
Mi9HOi PpEYOBMHH HArPOMaj/KyBaTHCh y OpraHisMi (KyMYJSI{is pEYOBHHM) i
iZICYMOBYBAaTH CBOIO Hif0 (KyMyismis aii). Lli BractuBocri XxapakTepHi jia 6ararsox
PEYOBHH i 3ameXKaTh Bil (i3MYHMX Ta XiMIYHHX (aKTOpiB, HANPUKIAN, iX PO3YMH-
HOCTI1 y 3xHpax, BOJi Tommo. KceHoGioTHKH MOXYTh BiJKIalaTUCA Yy TAKHX KHTTEBO
BXTHBHX OpraHax, sK MO30K, II€YiHKAa Ta HaJHUPKOBA 3aj103a. 3a HEJOCTaTHLOI
3aXMCHOI peakuii opranisMy BOHH 3MaTHi 3 >KHPOBHX BiIKIAJ€Hb BKIXOYATHCH Y
OOMIHHI TIpOLleCH, IO MOXK€ HPHU3BECTH [0 TOKCHYHHX e(dekTi. PO3YMHHICTH y
XMpPax Ma€ BeTMKe 3HA4EHHS 1 TO/i, KOJIU PO3IIAAAIOThCS OPraHiuHi CIIONYKH HHKY,
cpibma Ta iHUMX MeramiB. BOHHM HacaMmepen ypaxaroTh IEHTpajJbHY HEPBOBY
cucreMy. AKufo0 6 opzanizm 00HOYACHO DO NOCHIO0BHO HAOX00umb OeKinbKa
CMOPOHHIX pevoBUH, MO IX 63AEMOO0IA GUHAUAEMBCA KITbKICHUMU mMa AKICHUMU
xapaxkmepucmuxkamy. Jis ogHiei XiMiuHOI PEYOBMHM B OPraHisMi MIOLUHM IIiT
BIJTMBOM iHIIKUX MOXKe OyTH mificuiena abo nocna6ne}1a (abo He3MiHHA).

KoMb6inoBaHa nis pedoBUH € pe- -

3yNbTATOM XIMIYHHX Ta (i3HYHHMX B3ae- { Y npoueci MeTaboniamy TOKCU4HUX pe- \%
MOJiH, iHxykuifi a6o iHribyBanHs ¢ep- | uosuH YTBOPIOIOTLECA NPOMIXHI pedo- |

Al ) . i BuHU (MeTaboniTH), KOXHA 3 AKUX Moxe |
MEHTATHBHMX Ta IHIIUX OLOJOri4HUX § MaTu pi3Hy TOKCUYHICTb, a B pe3ynbrarTi %
npoueciB 0OMiHy. Jleski CHONYKH rame- | iXx B3aemopii BOoHa Moxe  nia- §
MYIOTh MexaHisM Bignosnenns JJTHK. | BUWYBaTUCH 260 3HIKYBATUCD. /)

Y npoyeci memabonizmy mox-
CUYHUX PEYOGUH YMEOPIOIOMbCA NPOMIdICHI peuosunu (memabonimu), Kodicna 3
AKUX MOJce mamu pi3HY MOKCUUHICMb, a4 8 pelyabmami IxHvoi 63aemodii
MOKCUYHICMb MOdHce nidsuwgysamuct abo 3Huxdcyeamucs. IHOM crocTepiracThcs
3HHKEHHS TOKCHYHOCTI TOKCUKAHTIB NPU OJHOYACHOMY HaJXODKCHHI iX B OpramisM.
Tak, mpu BBEIEHHI MapaTiOHy IIC/Is adbAPUHY TOKCUYHICTH MEPLIOTO 3HHKYEThCA Y
cim pasiB. [liro aeskux ¢GochopoopranidHUX CHOMYK MOXKHA 3HH3UTH, SKINO Tepef
HHMH BBECTH B OPraHi3M ¢eHobap6iTan Ta XJOPOUHUKIIIH.

Tokcuuna pedouna TerpaeTrimipodochaT rimpoizyeTscst ojmHicro i3 ecrepas
(dbepmenT Kacy rinponas, IpUCYTHIl y cOmi MiAULTYHKOBOI 3a/103H, MOJOL{, NEYiHIj,
CTIHKaX KUIIIEYHHKA, KPOBi Ta NeAKHX TKAHWHAX) 1 IPH LIEOMY LUTKOM 3HEIIKOKYEThCS.

IIpobnema xombinosanozo epexmy Oii ximiunux peuosun Oyyce eanciusa
CMOCOBHO 2iZIEHU XAPYOBUX NPOOYKMI8, PAXO08YIOUN, WO JIIOOUHA MOXCE 6Ce
Hcumms ooepacysamu 3 ixcero CMOPOHHI peuosunu. Y 3¢’a3Ky 3 yum yce 6inouiozo
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3HAUEHHA HaOyeae OOCHIONCEHHA MeXAHIIMY Ma XiMizmMy SUHUKHEHHA RYXIuH i
noe’azanuii 3 yum pusuK 0as 300poe’a i xcumma juoounu. Paxosi 3aXBOPIOBAHHA
IUTyHKA 1 KWINEYHHKA BHKIMKAIOTHCA MEPEBAKHO XIMIYHHMH PEYOBHHAMH, SKi
NOTPAIUISIOTh B OPraHi3M JIFOJUHH 3 DKEIO.

Y mozelt, ski TPailOIOTh Ha BHPOOHWILITBAX 3 IEPEPOOKU. IEAKHX BHIIB
OpraHIvYHOI CHPOBHMHH, iCHY€ DH3MK 3aXBODIOBaHHS Ha paK MLIKIpH, OCOOJHBO INpH
KOHTAKTi 3 Cakero, AporreM, mmdepoM, MiHeparbHUMU MaciaMu. KantieporeHHUMH €
apOMaTHYHI aMiHH, fIKi IPU3BOIATH MO PaKy CEYOBOr0 MiXypa, a TaKOX CHOKCHH,
JIAKTOHH, TEPOKCHIN Ta AesKi aripaTHyHi opraHiyHi cnosykH. Taki pedoBHHH, K XpOM
1 HiKeNb, CIPUYMHSAIOTH PaK JIereHb. /[0 XIMIYHHMX KaHUECPOTEHHHX CHOIYK HAIEKATh
3,4-OenzomipeH, 2-auerwiaMinoduiyopeH,  4-TMMeTWIaMIHOa300€H30),  HIiTpoO-
30IMMETHIIAMiH, €THOHLI, 4-HITPOXIHOMIH-N-OKCH/I, TeTpaxJIoOpOMeTaH, eTuikapbaMar
tomo. Himpo3odumemunamin, akuii uacmo 3ycmpivacmosca y Xapuosux npooykmax,
nopao 3 iHWUMU HIMPO3AMIHAMU, € OOHUM 3 HAUAKMUGHIUIUX KAHYePOZeHie.

OxpeMy Ipyny CTaHOBIATH KAHIEPOT€HH — MIKOTOKCHHH (TPOTYKTH KHTTE-
JISUTBHOCT! JESAKHX HIKYHX TPUOIB) i KaHIEPOTreHHI PEYOBHHH, MPUCYTHI Y JAEAKHX
poCITHHAX.

MIKOTOKCHHH, fKI TOKCHYHO JiIOTh Ha JIOACH 1 TBApHH, BHKIHKAIOTH TaKe
BaXKKE 3aXBOPIOBAHHA, SIK €PrOTU3M, IO CYNPOBOPKYETHCA CYJIOMaMHM, TaTIONHHA-
uisMH tomo. g xBopoba BHHMKa€ BHACHIAOK CIIOKMBAHHA xJi6a Ta iHIIUX MpoO-
IYKTiB 3 OOPOIIHA, U1 BUTOTOBIEHHS SKOI'O BUKOPUCTOBYBATIOCH 3epHO, 3a0pyAHeHe
HNPOAYKTaMH XKHTTEMISUTBHOCTI HUXKIUX FPpHUOIB.

Kanyepozenu no-piznomy peazyromsv i3 CMpyKmypHUMU KOMHOHEHMAMU
knimunu. Ilpu yvomy 6i0Oysarombcsa nezgopomui 3miHu, AKi CHPUYUHAIOMDb
nepepooicents nopmanonoi xiimunu. Iopisnano 3 nopmaivHorw mranunoio 6
nyxaunax piznoi noxanizayii eiocymusa 6inkoea gpaxyia enobyniny. Ilpu yvomy
| Kaimuna noswicmio euxooumsv 3-nio0 enausy axmopis, aki Koumponioroms ii
 Oucpepenyiayiro. PakoBa MNyXJIMHa MOXE BHHUKHYTH Il BILIMBOM HEBEIUKOI
KIIbKOCT1 KaHIIEPOr€HHUX PEYOBHH 1 HE3HAYHUX J03 Pa/i0aKTHBHOIO OMPOMIHECHHS.
3arasiom moHam 75 % ycix pakoBUX 3aXBOPIOBaHbL OB sA3aHI 3 JiCI0 XIMIYHHMX
KaHIIEPOr'eHIB, SKi HAJXOATh Y OpraHi3M 3 MOBITPAM NpH JMXaHHI, 3 DKEW Ta
Hanosmu. Oco0nuBo Hebe3NedHHi I 370pOB’ S KOHTAKT 3 apCEHOM, 3aCTOCYBaHHA
SIKOTO MOXJHMBE y JEAKHX Taly3sX BHPOOHHNTBA i B moOyri (MECTHLHAM, THOTIOH,
JIKH, 10 MICTATH apCeH TOIIO).

2.3. daKTopm, WO BNMUBAKOTbL HA TOKCUYHICTb XiMIYHUX CMONYK.
OcHoBu TepmiHonorii B Tokcukonorii. ToHATTA “[o3a ToKcukaHTy”

Toxcuunicme mokcukanmie 3anexcums gi0 maxux axmopie: 0o3u abo
Konyenmpayii, izuunux i XiMiynux enacmueocmeii MoOKCUYHOL peuosun, Wils-
Xi6 i WeUOKOCMI NPOHUKHEHHA MOKCUKANMIE 8 OP2aAHI3M, iKY I cnami opzanizmy.
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Ho3a moxcuxanmy. Po3pi3HAIOTE mepaneemuyty (1iKysaisiy), MOKCUUHY Ta
cmepmensHy (1emalbHy) 1034 TOKCHKAHTIB.

Tepanesmuunoro (NKyBaNbHOI) HA3UBAETECS 1032 PEYOBHHH, KA 3YMOBITIOE
NeBHUH JiKyBanbHUH ebekT. Toxcuunolo HAa3UBAETHCA 032 PEYOBHHH, IO CIIPH-
YHMHAE NIATONOTIYHI 3MiHH B OpPrai3mi, ki He IPH3BOAATH JI0 JIETATLHOTO HACTIIKY.

Jlemansnorw (CMEPTENBHOIO) HAa3UBAETHCA 103d PEYOBHHH, AKa CIPHYHHIOE
3aru6ens opraHizmy.

Jlo3n OTpyHHHX pedoBHH 3a3BHYall BHPa)kaloThb y MacoBux (rpamax, Miji-
rpaMax, MikporpaMax), 06’eMHUX (MUIUTITpax, KpammsiX) OAMHHIAX Ta B OJHHHUIIIX
Gionoriunoi aktuBHOcTi (MO — MikHapoxna oauuuus). /Jis ompyiinux peuosun
3AIEHCUMD MAKONC 810 NPOMIdICKY uacy nepebysanHsa 6 opzanizmi. 3a3Buuaii neit
TIPOMDKOK PO3IIIAJAETECA 6i0 nowamky 1iozo pe3opbuii 0o momenmy noenoi
eniminayit.

Ilepioo pe3opbuyii TpuBae BiJl MOMEHTY HOTPAIISIHHA TOKCHKAHTIB B OPraHi3M
JI0 MOMEHTY JIOCSATHEHHS! MaKCHMaJbHOI KOHIIEHTpallil B KPOBI.

Ilepiod eniminayii MOYNHAETLCA BiI MOMEHTY JOCATHEHHS MaKCHMAJIbHOL
KOHLIEHTpalii pe4OBMHH B KPOBi /IO NOBHOTO 3HUKHEHH 11 3 KPOBI.

na nopienanvuoi oyinku moKcudHoCmi MOKCUKaAHMIE 3a36uuall Kopucmy-
tomovca genuvunow J1/sp La eenuvuna ¢ micro cepednvoro 003010, nicna nao-
X00dicenna AKkol (abo 6 winyHoK, ab6o Ha wKipy, abo 8 HepeeHy NOPONCHUHY) HPO-
mazom mpvox 0i6 nacmae 3azubenv 50 % niooocnionux meapun (inkonu npo-
mazom 14 0i6). '

Inxomn JI/lso BUpaXkaroTh y Milirpamax pedoBUHH Ha KLTOrpaM MAcCH KHBOTO
OpraHismy (Mr/kr).

Toxcuunicme 2a30n00iOHUX PeyOBUH XAPAKTEPU3YETHCA HE 103010 (OMHHHIIA
macu abo 06’eMy), a Konyenmpayieto. J11 HAX BH3HAYAETHCS AK MapaMerp TOK-
CHYHOCT1 Zpanuunooonycmuma xonyenmpayis — TJK. Hio TJK pozymirome
HatMenuy Konyenmpauiro Ximiunot CnONyKu, aKa npu WoOeHHOMY 8HIUGI HA Op-
2AHI3M JIIOOUHU NPOMAZOM MPUBWIOZO HACY He SUKIUKAE (y0b-AKUX NAMON0Ziu-
HUX 3MIH a0 3aX6OPIOGAHb, WO GUAGNAIOMBCA CYHACHUMU MeMOOamu OiazHoC-
muxu.

JUta rasononibnrux Tokcmunux pedoBHH ['JIK BHpaxkawoTs y Mijnirpamax Ha
KyGiuHHMit MeTp (Mr/M’) (JUIT TOKCHYHHX PEYOBHH, SKi MICTATBCS y BOAI Y Mizirpamax
Ha JITp, MI/1).

3a JlomapeuskuM Ta 37aTeBHM, Ha NPHUKIAAI HECTHUMIIB, 3 YpaXyBaHHIM
PI3HOMAHITHOCTI iX XIMIYHOTO CKJagy Ta XapakTepy Jii, 3ampollOHOBaHO TaKy
yHi(IKaLil0 TOKCHKO-TIr€HIYHOT TEPMIHOJIOT 1.

3anuwxosa xinpxicme necmuyudie (3KII) y xapyoBHX MpoiyKTax, KOpMax,
IPYHTi, BOJl — aKTHBHA YacTKa MECTHLUAHOrO MpenapaTy, Horo moXiiHi, a TaKoxX
HEMHHYYl XIMIUHI JOMIIIKH y MECTHIHAHOMY Hpelaparti, siki MarTh Gionoriyny
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AKTHBHICTh 1 MOXYTh LIKiIJTMBO RiATH Ha opraHisM. OIUHMIII BHMIpy — MiJlirpam
MacH XIMIYHOI pe4OBHHH Ha | KI XapyoBOTO MPOAYKTY, IPYHTY (MI/KT), Ha 1 1 Boau
(Mr/m), Ha 1 M® HOBIiTPA — aTMOC(hEPHOrO TH poGoUOT 30HH (MI/M).

Biokonyenmpauia — HarpoMa/UKeHHS TECTHIMIIB abo iX MOXiZHHX ¥
6iocyOcTpaTax yroanHy 1 TBapuH. OAMHULI BHMIpY — MinirpaM Ha 1 xr TkaHuHH 260
1 1 piguHH (KpoOB, ceda, MOJIOKO). 3aJHIIKH MECTHLUAIB MOXYTh OyTH HacIigKoM
6esnmocepenboi 00poOKH meBHOro 00’ckTa (poCIHMHA, TBapHHA, CXOBHIIE, BOZO-
fimMuIe, IpyHT), Mirpauii y npupoai abo BUNamkoBOro 3a0pyOHEHHS NMpPH BHECEHHI
MECTULIMIB.

Daxmuuna 3a6pyonenicms necmuyuoamu TPOAYKTIB XapuyBaHHS, KOPMY 1
00’€KTiB HABKOJIMIIHBOIO CEPEIOBHINA — 1€ BMICT 3aJHUINKIB TECTHIHIIB (Y MOMEHT
iX BH3HAYECHHS) Y XapYOBHX NPOAYKTaX POCIMHHOTO 1 TBAPUHHOTO TOXOIKEHHI,
pOCNHHAX, IPYHTI, BORi, MOBITPi, sIKI 3yMOBIeHi Oe3mocepeqHiM BHKOPHUCTaHHSIM
MEeCTHIIUIIB a00 TPaHCIOKAIIIETO.

BaxxnuBuM acrniekToM € BH3HAYeHHS 1 yHigikalis KpUTepiiB OIiHIOBAHHSA
(daxkTHYHO! 3a0pyaHEHOCTI MEeCTHUMIAMH, 10 SKUX HaJeXaTh: YacTOTa BHSBJICHHS
[IECTHIIN/IIB, PiBEHD BMICTY 3aJIMLIKIB, donycmuma 0obosa ooza ([I/1/1), nionopozosa
oosza (III1]]), mumuacosa oonycmuma 0obosa ooza (T/11), ymoserno oonycmuma
oobosa ooza (YI/IA), nomenyiitno moxcnusa odoboea ooza (IIM/I/]), makcu-
MaAbHO Oonycmumuil pieenb 3WIHWIKIE MOKCUKAHMIE y Xapuosux NpooyKmax
(M/IP), zpanuunooonycmuma xonuenmpauin (I'/]K), Tepmin odiKyBaHHSA y TBa-
PVHHUITBI H NITaXiBHHUIITBI, TEPMiH OYIKYBAaHHS y POCIMHHMIITBI, (JOHOBI momycTUMI
3aJTHIIKH.

Hacmoma eunsieHHA 3aMUWIKIE neCMUudie upaxX@cacmsbca y IPOLEHTaX 10
[TOYATKOBOI KLTBKOCTI IOCHIPKEHUX MPOO.

Pigenv emicmy 3anuwxie, Mr/kr (cepeiHiii, MiHIMAIBHHH, MaKCHMAIbHUN)
PO3paxOBYIOTh Y MiJlirpaMax Ha JNOGOBHH pallioH.

Tirienidme ouiHOBaHHS piBHs GaKTHIHOT 3a6PYAHEHOCT] TPOBOAATH HA OCHOBI
Pe3yNbTaTIB MOPIBHSIHHSA HOro 3 ririeHiYHUMH HOPMAaTHBAMH 1 JOMYCTHMOXO 1000BOXO
JI03010.

Honyemuma 0o6oea ooza ([J/1/1) (anzn. acceptable daily intake — ADI) nns
JFOAHHA — O0OOBA KiNBKIiCTh, IOJICHHE HATXOPKEHHS KOl MPOTATOM YChOI'O JXKUTTS
He NOBHHHO HEraTHBHO JIIATH HA OpraHi3M. BusHadaeThcs B Mirirpamax Ha 1 kxr Macu
Tina moauHu 3a 100y. JIJI/l BHKOPHCTOBYIOTH mil 4Yac PO3pOOJEHHS Tiri€HIYHHX
HOPMAaTHBIB JOMYCTHMOr0 BMICTY HECTHLHUAIB Y Pi3HHX CEPEJOBHILAX, a TAKOK JUIA
OLIHIOBAHHA PiBHSA HaJXO/[DKCHHA B OpraHi3M JIIOJMHH. BCTaHOBIIOETBCA 3
ypaxyBaHHIM TiANOPOroBOi 103H JIsSl TBAPHH.

Hionopozosa ooza (ITTLJ]) — MakcuMaIbHA KiTBKICTh MECTHUHTY, KA He Ji€
HIKI/UTHBO HA OpraHi3M HalYyT/JMBIIIOrO BHAY TBAapHH IPH XPOHIYHOMY HAAXOJ-
JKeHHI. BH3HAYa10Th 32 JOMOMOrOI0 BUCOKOYYTIHMBHX TECTiB y MilirpamMax Ha 1 kr
MAacH Tijla TBapHH.
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Tumuacoeo oonycmuma 0o6oga 0oza (T//I/]) BCTaHOBIIOETHLCS HAa CYBOPO
oOMEXEeHHH CTPOK, MOTPiOHMI it Toro, mwobd MoxHa Gyno OfepXKAaTH JAOAATKOBi
JaHi, HeoOXiHI JUI1 BU3HAYEHHS QOMYCTHMOI J060BOi 103H. THMYacoBo JOnyCTUMY
703y BCTAaHOBIIIOIOThH 3 BEIMKHM KOE(IlliEHTOM 3amacy, BEIHMYUHY IKOI0 BAGHPAIOTE 3
ypaxyBaHHSM TOKCHYHOI Aii CIONykH i cTymeHs il HeGesneku. KoediuieHt y npomy
BUIIAJIKy IOBUHEH OYTH BUIUM, HDK NP 3BUYaiHOMY Bu3HadeHHi JIJ1/1.

Ymosno oonycmumy 00608y doozy (Y/I/I) BcraHOBIIOKOTE U NECTHULMIIB 3
METO0 TUMYACOBOro i 0OMEXEHOro HOro BUKOPUCTAHHS B THX YM iHINMX BHIAfKaXx,
KOJIM HEMA€ MOXJIUBOCTI 3aMIHUTH HOro Oe3mevHIMM NpenapaToM.

Homenuyiino moxcnuea 0o6oea doza (IIMJI/]) BU3HAYAETHC PO3PAXYHKOM,
Ha IICTaBi NPHHHATOrO PiBHSA JOMYCTHMOrO 3aIHINKY HMECTHUHMTY 3 YPaXyBaHHAM
J000BUX HOPM CHOXXMBAHHS, AKi BXOJATH Y JOOOBHIT paItioH.

Maxcumanvno donycmumuil pigenv 3anUWIKIE MOKCUKAHRMIE Y XaAp4OGUX
npodykmax (M/]P) BCTaHOBIIOETbCSA HA PiBHI (JaKTHYHOrO BMIiCTy TOKCHKAHTIB 3a
YMOBH JIOTPUMAHHS FirieHIYHO OOIPYHTOBAHMX PEriaMeHTiB BUKopucTanns. KoHrpo-
JIO0TH MOpiBHAHEAM 3 JUI. Opunuii Bumipy — Mimirpam ma 1 xr (Mr/kr). MJIP He
noBuHeH nepepunryBati JJIJ1.

I'panuunooonycmuma konyenmpayin (I/JK) — ririeHi4Hui HOPMATHB, SKHI
OOMeXye KOHIEHTPALi0 CHOMYKH B 06’€KTaX HaBKOJIMLIHBOIO CEPENOBHINA UM Xap-
YOBHX NPOAYKTaX Ha Ge3nedHoMy JUisi 3J0pOB’s Mrofed piBHi. Busnadaiors y mini-
rpamax Ha 1 M’ nosirps, 1 11 Bomw, 1 kr rpyuty (Mr/m’, Mr/i, Mr/kr).

Tepmin ouixysannsa y pocnunnuymei — nepiog Bif o6pobku 10 36Mpanus
Bpoxalo (y HAX). BCTaHOBMIOETBCS 1St KOXKHOT OKPEMOI KYJIBTYPH 3 YpaXyBaHHIM
MJP nectunuay.

Tepmin ouikysanna y meapunnuymei ma nmaxienuymei — JONYCTHMUH
TepMiH 32000 Xy 106H, ITHII HA M ACO i CNOMKUBAHHS MOJIOKA Ta €I IiC/IA 00pobku
necTuuuaaMu (y JAHAX).

@onogi donycmumi 3anumwiku — JONYCTHMA 3AIUHIIKOBA KUTBKICTH CTiHKHX
NeCTUIMAIB, SKi HEMHHy4Ye MpPUCYTHI Yy NpPOAYKTaX XapdyBaHHS BHACIIOK iX
BUKOPUCTAHHS y MHHYJIOMY 1 3yMOBJIEH] NpOLiecaMy Mirpamii y NpupoJHHUX yMOBaXx.

Di3UKO-XIMIYHHM BJIACTHBOCTSIM CHOIYK OCTAHHIM 4acOM NMPHALISIOTH BETHKY
yBary. Maike BCI eCTMIH/IH, 332 OKPEMHUMH BHHSATKaMmH, Jinodinbhi (1o6pe posun-
HSIOTLCS Y JKUPI) i TOMY BUILHO NPOXOIATH Yepe3 IIKipy TBapuH. Ha CTymiHb TOK-
CHYHOCTI BruMBa€ (opMa MECTUNHUIIB: MACIAHI PEYOBHHM JEAKHUX PEYOBHH TOK-
CHYHIIII, HDK BOJHI eMynbCii aGo rpanyboBaHi GopMu.

O0ni i mi cami ompyiini pewosunu no-pisnomy diroms na niodeii ma okpemi
6udu meapun. Tak, OGeraJOHHa MICTHTb aJIKaJOiAX TPONAHOBOrO pAXY, a Ha-
HEPCTAHKA MICTHTB CepleBi IiTiko3uau. TpaBoiani TRapuHH MOIAAIOTH 1i POCTIMHH 6e3
O3HaK OTPYEHHS. AJIE KOJIH JIIO/IMHA BXMBA€ 3aBHILEHI 03U Npenaparis, OTPHMaHHX
3 OenagoHd abo HamepCTAHKH, TO 06GOB’A3K0BO OTpYiThest. “llnaHceki Mymiku™
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MIiCTSTh KaHTapuauH. Jlng nraxis, ski i moizaioTh, BOHM He Iukipusi. Hacrolika
“IlInaHChKUX MYIIOK™ LIS JIIOJEH € TOKCHYHOIO.

HeoaHakoBy TOKCHYHICTh (PEHUITIOCEYOBHHHM LIS Di3HUX BHJIIB TBapui Jie-
MOHCTpPYIOTh Ha TakoMy Npukiajal. PeHLITIOCeYOBHHA BHCOKOTOKCHYHA I LIypiB
(s¢=5 mr/xr), menm tokcuyna — amst kponiB (JIdsg=40 mr/kr), s Kypei
(JIMs¢=100 mr/xr). Jnd MOpCHKMX CBHHOK 10332 TOKCHYHOCTI CTaHOBHTbH
JId55=250 Mr/kr.

Jin moKcuunuX peuosun 3MAYHOW0 MIPOI0 3anexcums 6i0 WiiAXie | weuo-
Kocmi Haoxooxcenns ix & opeaniim. O0na i ma cama 0034 MOKCUKAHMIG, AKA
ROMpPAnNAE 6 OP2anizm PIHUMU WAAXAMU, GUKTTUKAE HEOOHAKOGUN MOKCUYHUN
egpexm. Tax, eduxarouu eenuxi Kinbkocmi napie 2excamny, uepes 1-3 xeununu
AI00UHA MOdce empamumu Ceidomicins; AKWO maka cama abo nasimo Ginvua
KibKicmb 2eKcany HOMpanumv 6 Op2aHi3mM JIIOOUHU Yepe3 cmpaeoxio, 1o2o
MOKCUYHICING 6UAGNACIMbCA ZHAYHO CAAOWIO0I0. XAPaAKMepHO, ulo npU CMenoKapoii
mabnemxky Himpozniyepuny noeoii po3cMOKmyloms nio A3ukom, i Oie 6in 0060ai
weuoko. Axuo my camy Kinpkicmov HImMpoziiyepumy y 6u2iaoi cnupmoeozo pos-
YUuHy eunumuy — {020 0is 3HAUHO CROGUIbHIOEHIbCH.

; l KoHTpONnbHi NnUTaHHA

1. MoHaTTA npo “romeoctas”. lMosicHiTb BWpa3 “3bepexeHHsl romeocTasy” Ta MOHATTA
TOKCUYHOCTI SIK SIBULLLA AUCTOMEOCTa3sYy.

JlanTe BM3HaUYEHHS NOHATTAM “GioTUKN” Ta “KCeHOBIOTUKN”.,

3.  TlosicHiTb BNAMB A03Y KCeHOBIOTUKA Ha AvHamiky romeoctasy Ta (PyHKUiIOHyBaHHS
oprariamy.

3aranbHi yABMEHHS MPO MExXaHiam B3aeMogii opraHiamy Ta kCeHOBIOTWKIB (MPOHWUKHEHHS
TOKCUKAHTIB y opraHiam, | Ta |l cTagji meTaboniamy kceHoBioTUKIB).

Ak hakTopM BNANBAIOTE HA TOKCUHHICTb XIMIYHMX CNIOMyK?

[lanTe BU3Ha4eHHs NOHATTIO “Ao3a”.

MosicHiTb, WO Take rpaHndHoaonycTuma koHueHTpauis (FOK).

JaitTe BU3HAYEHHSI MOHATTAM “TEPMIH OMiKYBaHHA y POCAMHHMUTBI” Ta “TepMmiH
OMiKYBaHHA y TBaPUHHULTBI Ta NTaxiBHULTRI".

MoHSiITTA Npo 403y Ta KoHUeHTpaujlo TokevkauTis. Lo Take nepioa pesopbuii Ta nepioa
enimitanii ? MoHATTst npo BenuuunHy J1so.

10. Lo osHauae TEPMIH “BUAOBA YYTIIMBICTL [0 TOKCUKAHTIB™?

N

>

®~No;

©
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Po3pnin 3

LLinsaxn NpOHUKHEHHS TOKCUKaHTIB
B OpraHiam noanHu. MapLpyTi nowmpeHHs
TOKCUKaHTIB Y OpraHiami

HaliBaxIHBiIIi MapIIpyTH IPOHUKHEHHS TOKCHKAHTIB B OpraHi3M NHOAUHH
POIATAloTh 4epe3 IUIYHKOBO-KHMIUKOBHI TPAKT, DMXalbHy CHCTEMY T4 LIKIpY.
Juxansna cucmema — ye HAUWEUOWIUT WITAX HPDOHUKHEHHSI MOKCUKAHMIE 6
opzanizm, a wKipa — Haimenw weuoKkuii. OoHielo 3 npuuun yief piznuyi € ne-
peoycim me, w0 mosuuna Mmemopan pizHux Kiimumn, Kompi ¢ ¢izuunow nepeui-
K000 Midc 306HIWNIM cepedosuwyem i Kaniiapamu Kposgi, € pisnoiw. [lleuokicms
ROMPAnIAHHA MOKCUKAHMIE 8 Op2anizm 3anexcumd 6i0 KinbKocmi 3adiaHux
MPAHCROPMHUX CUCMEM OPZAHIIMY.

SIK TINBPKH TOKCHKAHT NIOTJIKHAETHCS TiJIOM, HOI'O MOJNEKY/IM MOXKYTh PYXaTHCS
y T ABOMa musixaMu: 1) y KpOBOTOL MacoBoOro noToky; 2} AHdy3iHHAM TPOHHK-
HeHHAM (MOJIeKylla 32 MOJIEKYJIO010) Yepes MDKKIITUHHY PiiWHY, a HOTIM Y KIITHHH.
Aucnozuyia (nepenecennsn) — ye mepmin, w0 4acmo UKOPUCHOSYIOMb, Wob onu-
camu npoyecu NOWUPEHHA ma eAiMinauil (6udiieHHA) MOKCUKAHMY 3 OP2AHIIMY.
Cepyeso-cyounna cucmema 3abezneuye 00CmagKy MmoKCUKAHMY 00 Pi3HUX Op2anie
i mKanun 3 pizHum pienem cnopionenocmi 00 moxcuxanumie. Tpeba nam’smamu,
H{0 NpU UbOMY XAPAKMEPUCHUKI KPOBL MOMNCYHIb 0eui0 3IMIHIO8AMICH, WO MOMNCE
icmomno enaueamu na nowupenna moxcuxkaumy. Ha oucnosuyiro mokcurxanmy
MOMCE MAKONC SNIUHYMU NPUEOHAHHA MOKCUKAHMY 00 Oinkie niasmu Kposi 6
Kposomoui.

Ilpupooa 63aemodii moxcuxaumy 3 RpomeiHom 3anexscums 6i0 XimiuHoi
HpUPOOU MOKCUKAHMY, HAAGHOCHI IHWIUX MOKCUKANMIE abo NiKie y Kposomoui, a
makoxc ¢i0 Kinbkocmi npomeinie nnazmu Kpoei. Toxcukanmu 3nauno 6iopizns-
Iomsca o0un 6i0 iHWO020 30amuicmio nepemuHamu pizHomanimui Ougysiini
oap’epu (nanpurnad, xnimunni mem6panu). lle 3BUHaiiHO pyx uepe3 jekiibka
OKpEeMHX BULIUNB (AUISHOK) OpraHi3My, HI0 BiOKpeMJIeHI MeMOpaHHUMH JIidiamMu
(membOpanamu). [IJo6 po3yMiTH MexaHi3MH, 33 SIKUMH TMEPEHOCATHCS TOKCHKAHTH,
BaXXJIMBO 3HaTH (I3MKO-XIMIYHI BJIACTMBOCTI TOKCUKAHTIB 1 MemOpan. beaymoBHO,
BOHHM BILTHBAIOTH Ha PyX TOKCHKAHTIB MiJ 9ac iX MOUIMPEHHS Hepe3 IUIYHKOBO-
KUIITKOBUW TPAKT, AUXAIBHY CHCTEMY Ta IIKIPY.
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3.1. LUnsaxu NnpOHMKHEHHS TOKCMKaHTIB B opraHiamM noinHn

3.1.1. A6copbuisi 8 WNYHKOBO-KUWKOBOMY mpaKmi
(gastrointestinal absorption)

Cmamucmuxa ceiouums, wi0 Haub1bWA KiTbKicmb OMPYEHDL 6UHUKAE 6HAC-
JIOOK ROMPANIAHHA MOKCUKAHMIE 8 Op2anizM Yepe3 WLIYHKOG0-KUIMKO8UU
mpaxm. el 1UIX NPOHVKHEHHS TOKCHKAHTIB B OpPraHi3M XapaKTepHUH A Oulb-
HIOCTI Xap4OBUX OTpyeHb. TOKCuuHi pewoguHu ROMPAnIAIOmb 6 Op2aniimM nepe-
8ADICHO PA30OM 3 Diceto abo ymeoproomsca 6 0p2anizmi AK NPOOyKmu memabonizmy
(Giompancgopmauii).

Hauk

CrpaBoxig

Meuinka Winyrok

IWNyHKOBa 3ano3a

ToHKa Kuwka

Puc. 3.1. Cxema WITyHKOBO-KUWKOB020 mpakmy

HInynxoeo-kuwkosuii mpaxkm — 1€ HNOPOXKHHUCTE YTBOPEHHSI, INEPEBAXHO
TpybuacToi GopMH, LIO 3aXHIIEHE CIH30BOI 000JIOHKO0. BifcTanb Bil 30BHIIHBOI
MeMOpaHU [0 KPOB’SHHX CyIMH (SKUMH MOXE JIETKO Bifl0yTHCSl TPaHCIIOPT TOKCH-
KaHTiB) y crpaBoxoai craHoButh 40 MkM. Ilpore emiteniii crpaBoxony 3amoOirac
abcopbLil TOKCMKAHTIB y [BOMY BiA[ili IUTYHKOBO-KMIIKOBOTO TPAKTy. Bk
3HayHa abCopOLiA TOKCHUKAHTIB BinOyBaeThbes B kumeuHuky (pH = 6), Ta, 10 nesxoi
mipu, B umyHky (pH = 1-3). AGcopOuis TOKCHKaHTIB y pOTI MOXe€ BigOyBaTucs 3
MOPIBHSHO MEHIIOI0 e()EeKTUBHICTIO.

3a3HauMMo, 100 BHMILUICHHS 3 CIBO30BHX MPOTOKIB, CIMHHOI 3471031 Ta HOCOBHX
Ha3yX MOXYTh MOTPAILIATH Yy HUTYHKOBO-KMINKOBMH TpakT. TOMYy TOKCHKaHT TaKOX
MO’K€E HOTPAIUTH Y NUTYHKOBO-KHUIIKOBHH TPAKT, AKIO BiH MICTUTBCS Y HMX BUILIEHHAX.
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ToKCHKaHTH MOXYTb BCMOKTYBaTHCh OPraHi3MOM 4Yepe3 CIM30BY POTOBOI
HOPOXXHHHH, a TAKOXK Y BIANOBIIHUX AUITHKAX TpaBHOro KaHaiy. Tak, 4epe3 ciu3oBy
00O0JNIOHKY pOTa BCMOKTYIOTBCS B KPOB IiaHifH, HIKOTHH, (eHOJ], HITpOrIiLepHH
TOIO. ETHUIIOBHI CIUPT YaCTKOBO MPOHHUKAE y KPOB Yepe3 CIH30Bi 000JOHKH POTOBOI
HOPOXHHHH, ane OUIBIIICTh €THJIOBOTO CIHPTY MNOTPAIUISE B IUTYHOK, 3 SIKOTO
BCMOKTYEThCS B KpoB. Ilepesasicna binbuwicms mokcuyHux peuosun Haoxooums y
WIYHOK [ KUWKU, 3 AKUX 6CMOKMYEMbCA 8 Kpos. Micye ma wieuoKicms 6cMox-
MYGAHHA MOKCUUHUX PEHOSUN i JKI6 Y KPoe8 3anexcums 8i0 ix ¢izuunux i ximiu-
Hux enacmueocmeii, pH emicmy winynka i kumox ma inwux axmopis. Kucnom-
Hicmb WyHK06020 coKy cmanogumy pH=I1,3-3,0. Tomy opraniuni peyoBuHH
OCHOBHOI'O XapakTepy - alkaJoiay, iXHI CHHTETHYHI aHAJOTHM Ta aMiHH — Mif
BIUIMBOM KHCJIOTO CEPEOBHINA IIUTYHKOBOIO COKY IEPETBOPIOIOTHCH Ha COMi, sKi
JIETKO JIUCOLIIOIOTh. Pa3oM 3 THM, 3[JaTHICTh TOKCHYHHMX PEYOBHH BCMOKTYBATHCS Y
KpOB Yy IUIYHKY 3aJIeKHTh BUI CTyIeHs ix muconiauii. 3 uwiynka ecmoxkmyrwomoca y
Kpoe peuosunu, Axi nepebysaoms y neoucoyinosanomy cmani. Tomy opeaniuni
PeuoeUHU OCHOBHO20 XAPAKMepy 8 WIIYHKY He 6CMOKMYyromubca. PeuoBuuy, AKi me-
peOyBalOTh y HETUCOLIHOBAaHOMY CraHi, Hanpukiag, O0apOiTypaTH, a Takox
JiMiJOPO3YHHHI PEYOBUHH, JIETKO BCMOKTYIOTLCS Y KpOB. BMicm monkoi kuwku mac
PH=5,0-7,0. 3a yux 3nauenv pH b6inbwicms anxanoidie ma inwux peuosun
OCHOGHO20 XapAKmepy MAalomb GuU2IAO HeOUCOWINO8AHUX MOAeKyl, AKI dobpe
8CMOKMYIOMbCA Yy MOHKIN KUyl

Po3uunni y ninidax mokcukanmu, aKki He IMilyIOmMbsCa 3 600HOI0 WIYHKOE0-
KUWKOBOI0 Pidunoto, mawoms euziad emynvciii. Ix posuunenns eiobysacmocs 3a
00nOMO02010 Oemep2enmOonodibHUX JHCOSUHUX Kuciom Hepe3 conrobinizayir. Tlpo-
OyKmu Mmakozo po3uUHeHHA — GeuKi Miyenu 3 2idpopobnorw enympiwnsvoro 06-
aacmio (a0pom), AKi i € nepeHOCHUKAMU JINIQOPO3HUHHUX CROIYK 00 Kpaio
nosepxui enimenianbHoi mKanuHu, AKa HOKpugae Kumeynuk. Lle cmeopioe ymosu
04 NEpeHecenHa MOKCUKanmy wepes memOpanu xnimun Kuweunuka. lepene-
CCHHs TOKCHKAHTIB 3aJeXKHUTh BiJ CTyNEHs 1X ioHi3aiil Ta PO34YMHHOCTI y minigax.
Hy»xe CubHi OCHOBH (HAIIPHKIIA/, TYOOKYPapHH, CYKIMHIIXOIH) Ta CUIIbHI KHCIIOTH
He abcopOyIOThCS Y HUTYHKOBO-KHILIKOBOMY TPaKTI.

31aTHICTH 10 CKOPOYCHHS 4acy MPOXOHKEHHA TOKCHKAHTY IITYHKOBO-KHIIKO-
BUM TPAaKTOM, BIIMOBIIHO, 3HAYHO BILIMBAE Ha Mpolec abcopOuii TOKCHKAHTIB.
Hanpuknaj, mBuakui pyX TOKCHKAHTIB IO KHINKaX CKOpOdYye dac mepeOyBaHHs
TOKCHKAHTIB y IIUTYHKOBO-KHIIIKOBOMY TPAKTi Ta MOX€ 3MEHIIHMTH iX abcopOuiro.

Biotpancopmanis TOKCHKAHTIB y IUTYHKOBO-KHIIKOBOMY TPAaKTi mepen
abcopOuiero MoXe NPU3BOIHUTH O YTBOPEHHS GiOpi3HOMAHITTA TOKCHKAHTIB (MeTa-
6oniris). [llnynkosa Mikpod0pa TakoK MOXe 3aCBOITH TOKCHKAHTH, IO MICTSThCS Y
LLTYHKOBO-KUIUKOBOMY TpakTi. Ilicna noziunanus moKcuxawmie y WiUIyHKO060-
KUWIKOBOMY mMpaKmi 60HU HOMPANAAIOMb Yy KPOGOMIK MA NEPEHOCAMbCA 00
ReYiHKU, AKA € 207108HUM MICUEM BPOXOONHCEHHA Memaboizmy.
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Y neuinyi iobysacmoca demokcukayin i/abo bioaxmueayin moxcukanmis.
Meaki mokcukanmu ymeoprooms KoH’102anmu y nedinyi ma Moxycyms nompan-
1AMU HA3a0 Y WIYHKO080-KUUWKOBUI mpaKm.

3.1.2. llikipHa abcopbyis mokcukaHmie (dermal absorption)

IIkipa € OOHUM 3 OCHOBHHX HUISXIiB HaJXOMIKEHHS TOKCHKAHTIB B OpPraHizm
mogunu. Kpize nei, 6 ocnoenomy, nponuxaioms ninioopozuunni peuosunu. Booo-
PO3UUHHI PEYOSUHU NPOHUKAIOMb KDPi3b WIKIpYy MilbKU 6 He3HaAUHUX KilbKOCmAX.
IIpoHHKHEHHIO BOJOPO3YMHHUX PEYOBHH B OPraHi3M IMEpeLIKOMKae KUPOBUH Luap,
SKUH YyTBOPIOETHCS HA MOBEPXHI LIKIPH B PE3yJbTaTi CEKPETOPHOI AIsNIBHOCTI canb-
HHUX 3an03. Kpi3b LIKipY JIErKO NPOHUKAIOTh MOJIEKYJIH HIKOTHHY, TETPAeTHIIIIIOM-
OyMy, XJIOPOIOXi/iHI BYTJIEBOAHIB (HANpPUKIaa, XJ0podopM), XJOPOBMICHI MECTHLIU-
M, apOMaTH4Hi aMiHH, ByriaeBoaHi xupHoro psaay (Ce-Co), ApiOHOAMCIIEPCHI COi
Tajlilo, MEPKYpito Ta iHIUX MeTaniB. OcobnuBy HeOe3MeKy CTaHOBJIATh Pi3HOMAHITHI
HAaHOYACTHHKH METaJliB MEBHUX PO3MipiB, 30KpeMa, HalpHUKia, cpibia, xoya BiioMo,
110 BOHH MalTh aHTHOAKTEpiabHi BIACTUBOCTI. B pa3i MexaHi4YHOro MOLIKOMKEHHS
HIKipH, 8 TAKOX OIiKiB, HMOBIPHICTh MPOHHUKHEHHS OTPYWHHX PEYOBHH Kpi3b Hel
ICTOTHO 301IbLIYETHCS.

Llkipa — cknagHa GaratolapoBa TKaHHHA 3 BEJMKOIO IJIOLICHO, sIKa B3aEMOJIE
i3 30BHILIHIM CEpeAOBHILECM. AHATOMIs ILKIpH, ii (i3iosoris Ta 610XiMist 3MIHIOIOTBCS
y pI3HUX BMIIB TBAapHH, y MeXaxX OJHOrO BHIY 1 HaBiTb MDK aHATOMIYHHUMH
IUISHKAaMH B MeXax OKpeMoi TBapuHd abo moauHu. Lli OionoriuHi YUHHUKA
BIUIMBAIOTh Ha abCOpPOLI0 LIKIPOK TOKCUKAHTIB. 30BHILUHIHN L1ap WIKIpH, 3pOroBuUIKi
wap (stratum corneum), 3ade3neuye no 80 % 3axucty Big abcopOLii OUIBLIOCTI 10HIB,
a TaKOXX BOIOPO3YMHHUX CIIOJYK.

V wikipi ccaBUiB € TpH YiTKI IIAPH, TaKi AK eniaepMa, AepMa Ta rinogepma abo
MiAWKIpHUHA xKupoBHid wap. ToBIMIKMHA TOACHKOI LIKipH OJU3bKO 3 MM, aie TUIbKH
emigepma, sika mMae toBwuHy Big 0,1 mo 0,8 MM, 3abe3neuye HaHOULIBIIMK omip
NPOHUKHEHHIO TOKCHKaHTIB. CBOE€IO 4eproro, € M’ATh IIAPIB €MiIepMH, MOYHHAOYH
BiJl 30BHIIUHbOI YACTMHH — 3POrOBUIMH, OIMCKy4Hil, 3epHHUCTHI, LIMITyBaTHi 1 Oa-
3aJIbHUHN LIapH.

Baszansni knimunu enidoepmu dinamoca, ougepenyitoromsca, a nomim miz-
pytoms Ha306Hi y Hanpami noeepxui wikipu. Heobxiono 6io 2 oo 28 oOuie ona
Mizpayii K1imun 3 wapy bazanvhoi popmayii 00 3poz206inozo, de 6onu 3peuwimoro
anyuyromsca. MepTBi, KepaTHHI30BaHI KJIITHHH € ayxe TriapodinsHumu. Ls
BJIACTHBICTh 3a0e3medye M’SKIiCTh Ta THYYKICTh IIKipH. [IpUpOAHi »HUPH, IO MOKPH-
BalOTh LIKipY, 3a0e3meuyyloTh BOAOBIAIITOBXYBaJbHY 3[aTHICTh enigepMu. 3pozosi-
il wap — nepeuHHuii 6ap’ep Ona NPOHUKHEHHA moKkcukanmie. Bin ckiaoaemucs,
Hacamnepeo, 3 KepamuHi306AHUX MepMEUX KepAHOUumMie ma 60y00eanux é no3a-
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Klimunny mampuylo ninioie. L acoyiayito mixnc ninioamu i mepmeumu Kepa-
MUHI308AHUMU KNIMUHAMU YACMO NOPIGHIOIOMb 3 MOOeNN0 “yeziun ma 0yoi-
6e1bH020 po3uuny” (puc. 3.2).

MiXKRITUHHI
KepaHountu ninigu
Puc. 3.2. Modens “uyeanuH ma
j J j ( ) 6y0igennbHO20 PO34UHY”
'””““') (“""“‘"‘] - 0151 3p0208inozo wapy enidepmu,
MPOHUKHEHHST MOKCcUKaHmy
} 5 l Yyepe3s 3po20osinull wap MK KimuHamu

] ( ) U KepaHoyumis

BonocuHa

Morosa 3ano3a

DepmanbHi COCOYKK
TaKkTunNbHe

Hepsose 3aKiHYeHHA

Wap porisku - 1F EMIAEPMA

MirMeHTHUA wap

I-..

Porosuit wap

basanbHa membpana

M'az donikyna
CanbHa 3anoza

BonocAHui
Ponikyn

# | nEPMA

L [ INOAEPMA
Bonockosa

unbynuHa

Hepeose BANDKHO

BeHa
ApTepia

Kpos'aHii
NiMGaTHUUHI CYAUHN

Motosa 3anoza

TepmopeuenTop

Puc. 3.3. CxemamuuHa diazpama mikpocmpykmypu
J1100CbKOT WKipu
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AHaToMil0 WIKIpH 300pa)keHIo Ha CXeMaTH4HiH jgiarpami (puc. 3.3). 3i mkiporw
3B’s13aHi [eKi NPUIATKH, 30KPEMa BOJOCAHI CYMKH, CalbHi 3aJ103H, €K30KPUHHI Ta
HOTOBI 3271031 Ta HirTi. Yepes neski 3 HUX MOxe BiiOyBaTHCH TPAHCHIOPT TOKCHHIB y
opraHism. IlokazaHo, 110 BUAAJIEHHS 3POTOBLIOrO IIAPY €MifcpMH HE NPHBOAUTH 10
T10BHOI a0copOLii TOKCUKAHTIB.

HIkipa TakoX MICTHTB BENWKY KiIbKICTh KPOBOHOCHHMX CyIHMH, sKi 3abe3ne-
YyIOTh MaKCHMaJlbHy MOXJIMBICTh ISl IOAANBIIOrO TPAHCIIOPTY TOKCHKAHTIB, sK
TUILKH MOJIEKYJIM NPOHHKIH uYepes enminepmy abo uepes mpupaatku wkipu. Kposo-
NOCTaYaHHs LIKIPH PEryiIIoeThCS HEPBOBOKIO Ta I'yMOpPalbHOIO cHcTeMaMu. Temme-
paTypHO-peryIoBanbHi GyHKILIT IKIpH MOXYTh BIUIMBATH HA IPOHUKHEHHS 1 ITOLIH-
PeHHs TOKCHKAHTIB. IIiNIKipHUit KUPOBHiT map Mae 3HAYHMIA BMICT JINIAIR 1 cnyrye
aMOPTH3ATOPOM, I30/ITOPOM 1 3alIaCHUM JUKepesoM eHeprii. pH mikipu 3MinroeThes
Bin 4 no 7.

Poszznaoaroms OeKinbKa MoOMCIUSUX WNIAXIE NPOHUKHEHHA MOKCUKAHMIG
uepe3 wiKipy — MDKKIITHHHMH, TpPaHCKIITHHHUH, TpaHcQoONiKyIspuuii Tta depes
NOTOBI 3a103U. Mixcknimunhuii wisax abcopouit HUHI 66aXCAEMbCA OCHOGHUM
waxom abeopoyii moxkcukanmis y opzanim awounu (puc. 3.2).

Jas pisHuUX JiNSHOK Tila XapaKTepHi 3HAYHi BIIMIHHOCTI B OCOOJIMBOCTSX
NIPOHHKHEHHS TOKCHKAHTIB 4yepe3 Ikipy. Hanpukmanm, mikipa J0NOHB Ta MIZOHIB €
CHJIBHO OpOroOBLIOH (KepaTHHI30BaHOW) Ta 'y 100400 pasis ToBCTila, HIX Ha HIIAX
JIUISHKAax Tiia.

Jlnsa 6araTboX TOKCHKAHTIB He ICHYE TIPAMOI €KCTpamnoisiii ofepkKaHHX pe-
3yNbTaTIB 1abOPaTOPHHUX JOCIPKEHb TOKCHKOIOTIYHOI Al TOKCHKAHTIB Ha IPU3yHAX,
3 TIEpEHECeHHAM Pe3yNbTaTiB Ha JfoanHy. 1le roB’ 43210 3 BiIMIHHOCTSMM B TOBUIMHI
ILIKipH, HIILHOCTI BONOCKIB Ta cknady JinigiB. Illkipa cBuHI € aHaTtomidHo Ta
¢izionoriugo GIU3BKOIO O MOICHKOI WIKIpH 1 € OHicto 3 HalMKpawmx Momenei it
BHUBYEHHS MPOLIECIB IPOHUKHEHHS TOKCHKAHTIB Y OpPraHisM.

Heaxi niku wu inwi cnonyku moxcyms 3HauHo 3mihnumu 30amuicns 00 npo-
HUKHEHHA Monel{wz uepe3z 0ap’ep 3po206inozo wapy enioepmu. Ili- cnonyku 3mi-
HIOIOMb KPUPOOY Ninidie, pobaame ix enacmuyniwumu abo oenamypyroms 6iiKu,
uo micmamvca y xepanoyumax. Cxoxcy O0il0 mawomv opzamniuni po3uuHHUKU.
Bonu moocyms excmpazysamu Midcknimunni niniou, 3miniowuu memopanny
ninoginenicme i it 6ap’epni enacmusocmi. Ix axmusnicms nposensemsca y no-
cnidognocmi: emep/auemon > oumemuacyivhoxcud > emanon > 6é0da. Bumi
CTIMPTH Ta aKAHU HE NOMIKOMKYIOTh MIKIPH, alle BOHH CIIPUAIOTH OCAIKEHHIO TOKCH-
KaHTIB HA IOBEPXHI LIKIPH.

biorpancdopmallis TOKCHKaHTIB y WIKipi HaliuacTimme 3AiMCHIOETECA B emiep-
MajbHOMY OasanbHOMy miapi. Came TyT BinOyBaroThes mepiua Ta JIpyra CTajii Mera-
Gomismy kcenoOiorukiB. Illkipa € ManoedexTuBHHM O6ioTpanchOPMATOPOM TOKCH-
KaHTIB, MOPIBHAHO 3 NeYiHKOI0. MeraboniyHa aKTUBHICTh IKIPH CTAHOBUTH TUTBKH 2—6
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% Bin aKTHBHOCTI MeTabomiyHMX NpoueciB y mediHmi. s medkux crmoayk ix
meTabonisM MOXE BIUIMBaTH Ha nponeck abcopOuil. Hanpuxnman, mosaxmithami ec-
Tepasu, HasBHI y IIKipi, OepyTh y4acTh y NETOKCHKAIUI NeSKHUX HEeCTULUAiB i Oioak-
THBAlii KaHIIEPOTr€HIiB, TaKHX K OeH3omipeH. Pa3oM 3 TuM, IIKipa BUKOHYE BaXKIHUBY
NEPBUHHY MeTaboiiyHy GyHKIII0, 0COOIHUBO LIS CHIONYK, AKi IIOMIHHAKOTLCSA TOBLIBHO.

€ #i iHi YHHHMKH, K1 BILIMBAIOTh Ha abcopOLil0 TOKCHKAHTIB 4epe3 WIKipy,
HANpHKJIAA, TemilepaTypa Ta BoJioricts. HasBHICTH XBOpOO IUKIPH TAKOK MOXKE
BIIUBATH Ha aOCOpOIit0 TOKCHKAHTIB.

3.1.3. fQuxanbHul wnsax npoHUKHEeHHSI MOKCUKaHmMieg
(respiratory penetration)

Yepes ouxanvui uwiaxu, Hanpuxnad, y pasi iHzanauiiiHozo HAOX00JICEHHA
MOKCUKANMIE 6 Op2aHnizm, 60HU Oyxce WEHOKO npoHuxaioms y Kpos. Ile nosac-
HIOEMbCA 8EIUKOI0 NOGEPXHEI0 NeceHesux anbeeon (puc. 3.4), depe3 siki TOKCHYHI
PEYOBHHH BCMOKTYIOTHCSA B OpraHiM. AGCopOIii TOKCHKAHTIB TaKOX CIPHAE HE3HAYHA
TOBIIMHA A/IbBEOAPHUX MEMOpaH Ta IHTCHCHBHH NOTIK KPOBI Y JIEreHEBUX Karlispax.

Hanpsmok pyxy nositps

Puc. 3.4. Cxema npoHUKHEHHST N08IMPs @ nie2eHi: A — anbeeona;
All— anvseonspHa npomoka; []b — duxansHa 6poHxiona

Jlesiki JeTKI pe4OBHHHU OYHHAIOTH BCMOKTYBAaTHCH BXKE Y BEPXHIX JTUXAILHUX
uuigxax. Oonak nepesaxycna binbuicms makux petoeuH HAUNOGHIWie 6CMOKMY-
emoea 6 nezenax. Iponuxnenna nemxux peuosun & opzawnizm eidbyeacmuca 3a
3axonamu Oudhysii. Uepes nuxanbHi LUISXH B OPraHi3M MOTPAIUISIOTH TMAPH XJI0-
POINOXiTHMX BYTJICBOJHIB, CIIMPTIB, allETOHY, IIaHIAHOI KUCIOTH, OGeH3ory, hopMais-
Jeriny, JeTki crmoiayku cynbdypy, HiTporeHy, docdopy, apceny, CipKOBYIIIEIHO
TOIO. 3 MOBITPSM Y JUXANbHI NUIIXH MOXYTh IPOHHKATH CKJIANOBI aepo3oiiB. 80—
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90 % BeNMKMX YaCTHHOK 4epO30iiB, IjaMETpoM 61H3bK0 10 MKM, 3aTPHMYIOTHCS Y
BEPXHIX JMXaNbHUX IISAXaX, a B albBEONApHY AUIAHKY mnorpamrse 70-90 %
YaCcTHHOK fiamerpoM 1-3 MiM. SKIIo y MxaipHi NUIIXH MOTPAIUIAIOTh HEPO3YHHHI Y
BOJIi YACTHHKH, BOHH BHIUISIOTHCS 3 MOKDPOTOIO, a PO3UMHHI YaCTHHKH aepo30lIiB
MOXYTh BCMOKTYBATHCH YCIE€I0 MOBEPXHEIO AMXAJNbHHUX HUIAXiB. YaCTHHA LUX pedo-
BHH 3i CIIMHOIO HAaJXOOUTh Y ULTYHOK. BimoMi BUIAJKHU OTPYEHHSA Y pa3i BHKOPHUC-
TaHHS HEAKICHHX JE30/I0PaHTIB Ta IHITHX aepO30JILHHUX 3aC00iB, SKi 3aCTOCOBYBAIHCH
SIK KOCMETH4HI 3aCO0H. ‘

JluxanbHuWii LUISIX TIPOHMKHEHHS TOKCHKAHTIB B OpraHi3aM HOB’sA3aHH 3 iX
MPOHMKHEHHAM 4Yepe3 30BHINIHIO NOBEpXHIO JereHb. Ilpore nerensm, ne BinoOy-
BaeTbeA abcopOLisa ra3y/mapy, mepenyoTh 3aXUCHI CTPYKTYpH (HAaIpUKIaj, HIiC, poT,
IJIOTKA, Tpaxes 1 OpOHXH), SIKI MOXKYTh 3MEHIUHTH KiJIBKICTh TOKCHYHHX CIOIYK Y
noBiTpi. YV HUX AinsgHKAX Tijla OpaKTHYHO He BiAOyBaeThcs abcopOilii TOKCHKAHTIB.

AO6CopOIIiI0 TOKCHKAHTIB MEPeBaXKHO 3/[IHCHIOIOTH aJIbBEON-KaMingpHi MeMOpa-
HH, sKi € ayxe ToHKMH (0,4-1,5 MKm). Ix Mana ToBuMHA mae 3MOTY 3TIACHHTH
wIBHAKKI 0GMiH ra3is. IlornuHagbHa BifCTaHp y mKipi cTanoBuTh 100—200 MKM, a B
HLTYHKOBO-KHIITKOBOMY TPaKTi — OMH3bK0 30 MKM. v

IMpoitec auxanHs repexbavae pyx i oOMiH HOBITpSA uyepe3 B3aeMOINOB’s3aHi
KaHANU MPOXOHKEHHS, 30KpeMa, HiC, poT, IIOTKY, Tpaxelo, OpoHXH, 1 3aKIHUYIOTECS B
ajbpBeosIaX, Ji¢ BiAOyBaeTbcad ra3000MiH. ANBBEONIH CKJIANAIOTHCS, IEPEBAXKHO, 3
MHEBMOLWUTIB THmy 1, sAKi craHOBIATh 40 % YCiX KIITHH i MOKPHBAKOTH OLTBII SK
90 % noBepxHEBOI MJIONII, 1 MTHEBMOLUTIB TUITY 2, sKi cTaHOBIATH 60 % yciX ®ITHH
Ta IOKPHBAIOTEH 5 % MOBEPXHEBOI IJIOLILI.

Kinoxicmbv noeimpa, 306epeicenozo 8 J1€2eHAX, 34 MAKCUMATbHOZ0 6uou-

 XAIbHO20 3YCUJLIA, 6I00MA AK 3aruwmkosuii o6’em. Tomy moxcuxarimu, aki mic-
MaAmMbCA y noeimpi y nezenax, He 6UEOOAMbCA HE2ANHO, @ MITbKU Yepe3 nosiibhe
36LIbHEHHA 8I0 3A/IULUIKOB020 00’ €mY.

IToBiTpsAHI TOKCHKAHTH MOXKYTh OYTH IOJiNIeHI Ha JBa 3araabHi BUJH, 2 caMme
rasi ta aepozonmi. I'a3u Ta mapa HiANOPSAAKOBYIOTHCS TIa30BHM 3aKOHAaM 1 JIETKO
MEPEHOCATHCS Pa3oM 3 MoBiTpaM. Taka cymim, SIK aepo30ib, HE MiANOPSAKOBYETHCS
Ta30BHM 3aKOHAM 1 € CKJIAIHOIO0 CHCTEMOIO 2a3—meepoe mino.

Ilepedasanna 2a3zy 6i0 anveeonr 00 Kpoei — noznunanvhuii npouec. Cepeo

HQli20106HIMUX YUHRUKIG, AKI GUHAUAIOMb HOPMY Ma RPOMANCHICMb abcopouii
2azy 6 nezensax, — po3uunnicms z2azy y kposi. Tomy roeiyicnm membpannozo
PO3ROOINY He ensiueac na abcopbuiro 2azy. Y maxomy pazi saxcausuii Koegpiyienm
CRIGGIOHOWIEHHA KDPO06/2a3, AKUIl Xapakmepu3sye cnopioHeHicms 2azy 3 Kpos’io
" (mabn. 3.1). Hum eunquii Koegiyicnm cnopionenocmi Kpos/zas, mum nezwe abcop-
oyemobca 2a3 y opzanizm moounu. Hanpuknan, s aHecTe3yBaJbHUX 3aCc0O0IB, TAKUX
SK JIeTHIOBHI eTep 1 MeTokcH(ypaH, o 1o0pe pO3UMHHI B KPOBi, IETOKCHKAILIS €
TPUBAJIMM NIPOLIECOM.
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Tabauys 3.1

CniBBigHomenns 1s oauHu Koediienra kpoes/2az

Crnonyxa Koedinienr
Mertokcudrypan 13-15
Tanorau 2,3-2,5
I3odnypau 1,4
NO 0,5

I'a3u BUTBHO NPOXOIATH Yepe3 AMXIBHUH LIIAX 10 alIbBEON, a MPOXOHKEHHIO
aepo30/1iB NEPEIIKOMKAIOTh BEPXHI UXanpHi IUIIXHU. BoHH € edekTHBHUM DiIbTpOM,
1o 3aro0irac MOTPAIIAHHIO TBEPAHX YaCTHHOK 10 MOBEPXHi aIbBEOI.

3.1.4. [poHUKHEHHS1 MOKCUKaHmMIe 8 opa2aHi3M Kpi3b nnayeHmy

3a UMM HUIIXOM MOXYTh MOTPAIUIATH TOKCHYHI PEYOBHHH BiJ MaTepi A0 TU10-
Ny. IIpakTH4HO BCI INISAXH OTPYEHHS MATEPHHCHKOTO OPraHi3My NPHMBOAATH IO Bi-
HOBIAHOTO OTPYEHHA IUIOAY. BimoMi BHOAaJKH OTPYEHHS TUIOMY aIKOrojaeM (erH-
JIOBMM CIMPTOM), a TAKOXK YHACTIZOK 3JOBXKHBAHHS BAriTHOIO iHKOIO HIKOTHHOM
abo 11 KOHTAKTaMH 3 XJIOPOBMICHUMH IECTHLUAAMH, COJIAMH BAXKKHX METaIIB TOLIO.

3.2. MNowmpeHHSA TOKCUKAHTIB B OpraHiami nioanHun.
®Di3nKo-xiMiYHi BNacTUBOCTI TOKCUKaHTIB
Ta iX 3B’A3yBaHHA 6inkamun

IlomMpeHns TOKCHKaHTY B OpraHi3Mi JIOJHHH — L€ HOro pyX 3 KpOB’I0 MiX
TKaHHHaMH 200 MDK IO3aKIITHHHHM i BHYTPIIHBOKIITHHHHM CepenoBHINEM (pi-
JuHamu). € KilbKa YHMHHHKIB, fKi BIUIMBAIOT HAa TMOMIMPEHHS TOKCHKAHTY B
opraHi3Mi: (i310/I0r4HI, HANPHKIAA IBUAKICTh 3B’SI3YBaHHS TOKCHKAHTY OLIKaMH,
Ta ¢i3UKO-XIMiYHI BIACTHBOCTI CAMOTO TOKCHKAHTY.

Ceped QizuKo-xXimiuHUX XapaKmepucmuK MOKCUKAHMIG, AKI MONCYMb GNlU-
eamu na ix nowupenna — ye nepedycim ix pozuunnicms y ninioax, pKa ma mo-
Jexyaspua maca. /[na 6a2ambox MOKCUKAHMIE NPOYeC ROWUPEHHA 3 KPO8’10 00 mKa-
HUH € npocmoro ougyysiero 3a zpadienmom
Konuenmpauyii. Ha rpajtient KoHUCHTPAUIT | Cepep dpiamko-ximiummx XapaKTepucTuk
BIUIMBae KOeilieHT posmoauty abo CIiB- | TOKCUKAHTIB, SKi MOXYTL BRNAMBaTH Ha
BiIHOIICHHS KOHIIGHTpALliii TOKCHKaHTy B | X MOLWMpPeHHs — Lie Hacamnepen po3-
KpOBI i TK?‘lHI/IHi. Ma}ca TKaHHHH 1 KpOB’f- :::::::;c: ninipax, pKa Ta monexy-
HHX IOTOKIB TaKOX ICTOTHO BIUIMBAIOTH HA
MOIMPEHHS TOKCHKAHTIB.
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3a yMOBHM BHCOKOi CHOPiIHEHOCTI MO LiThOBOT TKAaHHMHH TOKCHKAHTH HAKO-
IUYYIOTbCA Y UUX TKaHHHaX. BOZOpO3YMHHI TOKCHMKAHTH MICTATHCS, MEPEBAXKHO, Y
IIa3Mi KpoBI Ta BHYTPIIIHBOKIITHHHUX piguiHax. BomHowac minmigopo3duHHI
TOKCUKAHTH € Y BCIX AUITHKAaX TiIa Ta HAKONMYYIOTHCS Y JKUPOBHX TKauHHAaX. Ha-
IIPHKIaj, AHTHOGIOTHK TETpAlHKIiH Mae BHCOKY CIODIAHEHICTh 10 GaraTHx Ha
Kanpliii TkaHuH. KicTKM MOXYTb CTaTH pe3epByapoM JUif LIHX aHTHOIOTHKIB, TOMY
MOXJINBI edeKTH XpoHi4HOI abo TrocTpol TOKCHYHOCTI 3a iX y4actio. IHIIUM
TNIPHKJIAZOM € aHTUMATAPiHHMI Tpemapar kBiHakpiH. Moro koHenTpanis B medinmi
Moxe OyrM B JAEKUIbKAa THUCSY pa3 BHUUIOW, HDK Yy Miaa3mi KpoBi. [Hmui aHTHMa-
JspifHUI npenapar — XJIOpPOKBIH ~ Ma€ CHOPIAHEHICTh /10 MEaMiHy, TOMY KOHIICHT-
PY€TBCA y TKaHMHaX, OaraTMx Ha HBOrO, HANPUKIAA, y CITKiBII oka. JlinodinpHi
FIECTHIIM/IM Ta TOKCUKAaHTH, a TAKOX JIMiIOPO3YHHHI Ta31 HAKOIIMUYIOTHCSA Y BUCOKIH
KOHITEHTpAIIii B )KUPOBIH TKAHUHI.

Kpoeonocna cucmema 6ionogidansna nepedycim 3a MpPAHCHOPM MOKCU-
kanmis 00 mkanun. Epumpoyumu ma nimgpa moncyme sidizpasamu eaxciugy
POIb 6 MPAHCHOPHI MOKCUKAHIMIG, ale, HOPIGHANHO 3 3HAUEHHAMU N1AIMOBUX NPO-
meinis, ix pons y nowiupenHi MOKCUKAHMie HE3HAUHA.

€ senuka Kinekicmos npomeinie, aki 36’°a3ywoms Kcenobiomuku. lle anvby-
MiH, a;-Kucauil 2nikonpomein, ainonpomeinu ma znooyninu. Ockineku o6azamo
moKcukanntie € NinOQinbHUMU, 601U 36 AZYIOMBCA 3 RAAIMOBUMU O~ ma fi-1ino-
npomeinamu. € mpu ocHo8HI Kacu ainonpomeinia: ninonpomeinu 8ucoxkor wins-
nocmi (high-density lipoprotein (HDL)), ninonpomeinu nuszekoi winsnocmi (low
_density lipoprotein (LDL)) i ninonpomeinu dysce nuszvxoi winenocmi (very low
density lipoprotein (VLDL)). Bioomo, wo 3anizo ma mioe 3aemoditloms 3 memaio-
36’A3yI0NUMU 2T00YTIHAMU: MPAHCHeEpuUHOM ma yepyi1on1asminom, iOnosiono.
Kucni moxcuxkanmu 3¢’azyiomncsa, nepeoycim, 3 antpbOyminom, a OCHOGHI — 3 a;-
Kucaum 2iaikonpomeinom i B-znobyninom. Anvoymin cmanosumes 50 % nnazmoeux
npomeinie i 63a€MO0i€ 3 WIUPOKUM KOJLOM DIZHOMAHIMHUX MOKCUKAHNIE.

a;-Kucnuii rinikonpoTeld He Mae Tak 6araTo TOYOK 3B’ A3yBaHHA, AK ansOyMiH.
Bin Mae TiTEKH OfHE BHCOKOCIOPiAHEHE MICIe 3B’ A3yBanHs. KiibKicms moKcukan-
my, 36’A3AH020 3 GINKamMu, 30/1€HCUMb i0 6MICIY MOKCUKAHMY ¥y RAA3Mi, H020
cnopionenocmi 00 npomeinie i Konyenmpayii npomeinie. Kinbxicte Monekyi
TOKCHUKAHTIB, 3B’SI3aHUX 3 MOJEKYJIOI0 OilKa, XapaKTepu3ye Hecydy €MHICTh MO-
nekynu Oinka. Moxke Oytn omHe abo Ouipllie MiCUb 3B’S3YBaHHS MOJEKYJ TOKCH-
KaHTIB (caiiTiB 3B’A3yBaHHA) 3 MOJIEKy1aMu GiIka.

3B’A3yBaHHsA TOKCUKAHT-TPOTEIH € 3BOPOTHUM:

ki/k2
TokcukaHT + mporein <> TOKCHKaHT-IIPOTEiH.
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CniBBiHOLIEHHA KOHLUEHTPAILIl BLILHOTO TOKCHKaHTY B Iuiasmi (C,) 10 3arab-
HOI KOHLEeHTpauii TokcukanTy y miasmi (C) — ne ¢paxiiis BIIbHOro TOKCHKAHTY f,
TOOTO:

f.=CyJ/C.

KoncranTu npouecy 3B’sa3yBaHHA k; Ta k; onucyrors MBHAKICTS acouianii Ta
JMconianii KOMIUIEKCY TOKCHMKaHT-TIpoteiH. Ili KOHCTaHTH YacTO BHKOPHCTOBYIOTH,
106 OnMcaTH Ta MOPIBHATH BITHOCHY CHOPIAHEHICTh KCEHOOIOTHKIB IO IJIa3MOBHX
MPOTEiHIB.

ITnazmose 36°a3yganna MOKCUKAHMIG He € CeleKMUGHUM, | MOMY MOKCU-
Kanmu 3 nodibnumu Qizuko-xiMiunumMu XapaKmepucmuKamu Moucyms KOHKypy-
samu mixc cobor0. 38’°a3y8aHHA 3 yumu npomeinamu He 0606’°a3xk060 3anobizac
OMPYEHKIO, /1€ 60HO YNOBLIBHIOE WIEUOKICMY, 34 AKOT MOKCUKAHM 00CAZAE KOH-
yenmpauii, 0ocmamunpoi, W06 30llCHUMU MOKCUKONOZIUHE YPAHCEHHA.

KoMIieKCH TOKCHKAHTIB 3 MpOTeIHAMM YTBOPIOETHCS 3a PI3HMMH MeXaHi3-
mamu. KoBajeHTHE NpHUILCIUIEHHS TOKCHUKAHTIB A0 OUIKIB — 11€, 110 CYyTi, MOHbiKaIis
MOJIEKYJIH, K& Ma€ JOBrocTpPOKOBHil edekt. Ilpore Takuii MexaHi3M 3B’S3yBaHHSA
peanizyeTbess Ayke pinko. HekoBaneHTHe 3aKpilICHHs € BaXJIMBHM ISl IIPOIIECY
MOUIMPEHHS TOKCHKAHTIB, TOMY [0 TOKCHKAHT MOXE€ B OKPEMHX BHIIAJKAX YTBOPIO-
BaTH CTIifKi KOMIUICKCH MPOTArOM THXHIB ab0 Micsiris. 1]l KOMILIEKCH BHHHKAIOTE 3a
paxyHOK yTBOPEHHs BOAHEBMX Ta 10HHUX 3B’f3KiB, 4 TAKOXK BaH-IAeP-BaalbCIBCHKUX
Ta rigpodhoOHHUX B3aEMOTii.

OcHoBHa BIIMIHHICTH MIXK TOKCHKaHTaMH — II¢ IX pi3Ha PO3YMHHICTD y BOMi Ta
Jinigax Ta cTymiHb ioHizauii. X1opoBaHi ByriIeBOAHI J0OPE 3B A3YIOTLCA 3 albOyMi-
HOM Ta ninonporeinamu. JlinodinbHi opraHocynbbhatu a00pe 38’I3yIOThCA 3 NNOo-
TIpOTeiHaMM, TOAI AK BOAOPO3YHHHI CIIONYKH — NMEPEAYCIM 3 aIbOYMIHOM.

€ GaraTo MeTOAIB aHali3y Ipolecy 3B A3yBaHHS OLIKIB, NIpOTE PiBHOBAKHHIA
Jianiz € Haio6’ekTHBHIMM MeToaoM. Ili MOCHimKeHHS MAIOTh 3MOTY OLIHHTH
MPOLICHT 3B’SA3aHUX TOKCHKAHTIB, KUIBKICTh BHUCOKOCIOPIAHEHHX Micup OlIka s
3B’sA3yBaHHS TOKCHKAHTIB (n) Ta KOHCTAaHTY adinHocTi (cnopianeHocTi) (K,).

ToOKCHKAaHT-IPOTETHOBI KOMILTEKCH, €HEPris 3B 3Ky AKHX NOPIBHAHO cradka,
YTBOPIOIOTBCA Ta PpO3NAJAOTHCA 33 (i3lONOTIMHUX TEMIIEpaTyp i OMHCYIOTHCA
3aKOHOM TE€PMOJMHAMIYHOI PIBHOBATH:

[T ] 1
K 36'A3yBaHH A = =
[ T ] [ H ] Kducouiauii’

1€ Kieapeamn — PIBHOBAXHA KOHCTaHTa acouiauii; [TII] — MomspHa KOHUEHTpamis
TOKCHKAHT-IPOTEIHOBOro KOMILIEKCY; [T] — MonspHa KOHIEHTpaIlisl He3B A3aHOTO
TOKCHKaHTy Ta [II] ~ MonsapHa xoHHeHTpaIllis He3B s3aHoro nporeiny. Ile piBHAHHS
HE OfIMCYE KUIBKOCTI MiCIlb 3B’ I3yBaHHS Ta aQiHHOCTI TOKCHKAHTY J0 OLIKa.

3

41



Bsarani, Koa¥ KUIBKICTE 3B’A3aHMX TOKCHKAHTIB MeHmIa, HiK 90 %, To yTBO-
pEeHHs KOMILUIGKCY HE Ma€ BEJIMKOro 3Ha4YeHHSA MU opraHizMy. Taka cuMTyamis
IPU3BOJMTH O TOCTPOi TOKCHYHOCTI. 3B’S3yBaHHA TOKCHKAHTIB OLIKaMH IIIa3MH
KPOBi IPOXOMTH MO-PI3HOMY B pi3HUX BUAIB. Hanpuxnan, y moxaeil 61k 3B’ 43y10Th
KMCJII TOKCHKAHTH IHTEHCHBHINIE, HDK B iHIIMX BU/IIB.

€ JeaKi BILUTHBY, 1[0 MOXYTh 3MIHHTH BMICT OUIKIB IUIa3MH KPOBi B OpPraHi3Mi.
Ile memoinaHHs, BariTHICTh, OHKOJOrIYHI XBOpPOOW, BIKOBI 3MiHHM TOMmO. Y TaKOMY
pasi oprasizm Moxe JIerko IiZaBaTHCh Jii TOKCHKAHTIB.

3.3. Bnnue ¢i3nKo-xiMiYHUX BNAaCTUBOCTEN TOKCUKAHTY
Ta cepenoBMila Ha Woro Aundysiro

Ilin wac nmudy3il TOKCHKAaHTIB y OpradisMi ix HaHBaxJHuBIHMH (i3UKO-
XIMITHMMH BIACTHBOCTAMH €: MOJCKYJApHA Maca Ta (opMa MOJEKY/l TOKCHKAHTIB,
PO3YHHHICTh TOKCHKAHTIB, CTYIiHB iOHi3amlil, BiAHOCHA IiNiHA PO3YHHHICTH 10HI-
30BaHUX 1 HeloHI30BaHWX (opM. Xo4a MONEKYIApHA Maca TOKCHKAHTY € BayKJIMBOIO
BIACTHBICTIO, HE MEHIIl BAXITUBUM KpHTEpieM DI AUQy3il € JinijHa po3unHHICTb
TOKCHKAHTY.

Hponuxnicms, P(P = PcxD), HenonspHol cybcTaHLil depe3 KIITHHHY MeMO-
paHy 3aiexuTh Bi NBOX ($i3UKO-XIMIYHMX YHHHHEKIB: (1) po3unHHOCTI B MeMOpaHi
(Pc), sixa moke Oyry BHpakeHa K KOe(hIi€HT PO3IMOAUTY TOKCHKAHTY MK BOJHOO
" (hazoro 1 MeMOpanHoIO dazoro, i (2) andysilinocti ado xoediienta mudysii (D), sxuii
€ BEIIMUYHHOIO PYXJIMBOCTI MOJIEKY/I TOKCHKAHTY B Mexax JinijHoro mwapy. Ocransii
HapaMerp TiIbKH HE3HAYHO 3MIHIOEThCA. PO3YHHHICTB y dimigax — oqHa 3 HaWromoB-
HIMIAX BETUYUH (PapMOKIHETHYHHUX XapaKTepHCTHK TOKCHKAHTIB. Baxnuso 3HaTH, 4n
TOKCHKAHT 10HI30BaHMH i YM He BIUIHBAa€ Ha #oro po3uuHHICTh pH oroueHHs. SIKmo
TOKCHKAHT MepeOyBac y 10HI30BAHOMY CTaHi, TO HOTPIOHO OMIHUTH TIOBEHIHKY
CIIONYKH 32 pizHux pH.

Tonizayia. 3aranoM yci TOKCHKaHTH MOXYTh OYTH TIOJfIeHI HA iOHi30BaHi Ta
HeioHi30BaHi. baraTo TOKCHKAHTIB (HANpUKIAJ, aHTUOIOTHKW) UM JiesKi oTpyTH (Ha-
MIPHKJIAJ, CTPUXHIH) — ab0 ciraOki KHcaoTH, abo cradki ocHOBHU. Lli ciomyku MOXyTh
ICHYBaTH y BUTJISL/I 10HI30BAHHX 1 HEIOHI30BaHUX $OpM.

Bionoriuni MeMOpaHH € MEHII TIPOHUKHI N1s ioHi30BaHUX (opM crionyk. Kinb-
KiCTh TOKCHKAHTY B 10HI30BaH1it abo HeioHI30BaHil dhopmi 3amexuts Bix pKa (pH, 3a
saxoro 50 % TOKCHKaHTY € B iOHI30BAHOMY CTaHi).

Koegiyicumu poznodiny. Innmii $isuko-xiMiMHHH napaMeTp, IO BILIMBAE Ha
XiMidHe TPOHMKHEHHS MOTEHLIHHOrO TOKCHKAHTY 4Yepe3 MeMOpanu, — ne Horo Bif-
HOCHA JimigHa po3YMHHICTL. BOoHa Moe OyTH BH3HaueHa 3a HOro BIIOMUM Koe-
dinienrom posnoniny. KoedinieHT posmoniny — e 30aTHICTH CHONYKH pO3IO-
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oimaTuck Mk nBoMa daszamu, o He 3Mimywoorees. Hanpuknan, opraniuna dasza
(oxraHon abo renraH) 1 BoaHa ¢asa (Boaa). JlimigHa pO3YHMHHICTh HaiyacTillle BH-
3HA4YaeTbCS B OKTAHOJL, TOMY HIO BiH Halikpame iMiTye KapOOHOBHH NaHLOT
docdonimiais, ane € i iHI cUCTeMH, Taki K xnopodopM/Boaa, erep/Bona, ONHBKOBA
onisi/Bopa. JlimiaHy po3YMHHICTE 1 BOJHY PO3YHHHICTH TOKCHKAHTY XapaKTepH3YIOTh
koedillieHTH PO3MOJALTY MDK OpraHi4HOW Ta BomHOI dazamu. KoediuieHTH posmo-
Ty MOXKYTH OyTH 00UHCIIeH] 3 BAKOPHCTAHHSM TaKOTO PIBHSHHS:

— E/_VL (Cwo _Cw)

|14 C

o w

ne P — koediuient posnoainy, 3a3Buuail BUpaxkaeTbes y norapudmiunii mxani (log
P);, V, iV, — 06’emu Boguoi Ta oprarignoi ¢a3; sinnosigHo, Cy, 1 C,, — KOHICHT-
paiisi TOKCHKAHTY Y BOOHIH (a3i mepen 1 micias nepeMinryBaHHs CyMiuti, BIIOBIIHO.

Uum HK4e 3Ha4eHHS Koe(iUieHTa pO3HOAUTY, THM Kpalle PO3UHHAETLCS
CIIOIyKa y BOJI 1 ripmie mpoHUkae Kpizs MemOpany. Hlomo mxiproi abcopbuii, 3a
JIOHOMOrO0 KoeditlieHTiB po3NoALTy MOXKHA MependadnuTy abcopOLik0 TOKCHKAHTIR.
TOKCHUKaHTH 3 BHCOKMMH KoedimieHTaMH DPO3MOIiLYy MAaloTh TEHICHLII0 OO HaKOo-
TTUYEHHS B UIKipi.

MokHa KUTBKICHO PO3paxyBaTé PyX TOKCHKAHTIB 3 BUKOPUCTAHHSIM MaTeMa-
THYHHUX MOJIENeH, MI00 OmucaTH MIBUIKICTh TPaHCHOPTY TokcukauTiB. lle dapmo-
KiHeTHIHUH aHaniz i MopemoBauus. Dapmo-, abo moxcuxokinemurxa, — He Kib-
KicHa oyiHKa uacy nepefysanHs MOKCUKAHMY 6 mili RpOmMAzoM Pi3HUX NPOYecis:
abeopbuii, nowupenusn i ycyHeHHs (gusinbnentsn) abo ouuwiennsn (uepes mema-
Ootism /abo eudinenns) moxcukanmy. lle nocnimkents Toro, sk Ti1o “yrpassse”
TOKCHUKAHTOM, sIK L€ BiiOYBa€ThCsi B PI3HMX YaCOBHX npomMixkax. Haisamimsinn
dbapMOKIHETHYHI 1TapaMeTpH, SKi OMHCYIOTh JMCIO3MILI0 TOKCHKAHTIB, — e, Ile-
peayciM, 00’eM MOUIMPEHHS Ta CHCTEMA OUUINEHHA. TokcuKoOunamika — 6Ue4eHHA 3
Rno3uuii 6ioximit i hizionocii mexanizmy 0ii moxcuxanmis. Pizionoriuno oOymMos-
JIEHI TOKCHKOKIHETHYHI MOJieNli BHUKOPHCTOBYIOTHECA [UIS TOIrO, MIOO y3araabHUTH
indopmMariito npo Ail0 TOKCHKAHTY Ta MepeidayuTH HOro JTUCIO3HUILIIO.

3.4. lIoHATTA NPO TOKCUKOKIHETUKY

Onuc TOKCHUKOKIHETMKH OXOIUIIOE abcopOLito, MOIMUPEHHS 1 NpOIEcH elli-
MiHalll TOKCHKAHTY 3 opraHizMy. OCTaHHIMH pOKaMH TOKCHKOKIHETHYHI JaHi,
OTpHIMaHI 3 JIOCIIPKEHb Hajl 31a00opaTOPHUMH TBapyHHAMH, ITOYATH BUKOPHUCTOBYBATH
Y TOKCUKOKIHETHYHHUX MOJIENAX, 00 eKCTPATIONIOBaTH iX Ha MIOACKKUNA OpPraHi3M.

Be3nocepeonvo nicna nponukHeHHA 6 OpP2aHIIM MOKCUKAHMU 3MIHIOIOMD
Micye po3mawiyeanns 6 opzaniimi ma ceorw XximiuHy npupody. Toxcuxauwmu
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REPEHOCAMBCA KiTbKOMA KOMNOHEHMAMU KPOBOHOCHOI cuCmeMU ma RO2AuHd-
romosca pisnumu mxarnurnamu. TOKCHKAHTH Y KIHIEBHX TKAHHHAX MOXYTb JHETOKCH-
KyBaTHCh a0o0 akKTHBI3yBaTHCh. BuXifgHi TOKCHKaHTH ab0 iX MeTaboiiTH MOXKYTBH
pearyBaTH 3 OKpEMHMH OpraHaMu ab0 BUBOAUTHCH 3 OpraHi3my.

KoxeH 3 nux IpoueciB OMHCYeThCSI KOHCTAHTAMH IIBHAKOCTEH, AK MPaBUIIO,
PIBHAHD IIEPILIOTO TOPAIKY. '

3aznauumo, w0, OCKUIbKU MOKCUKAHM NOZTUHACMBCA | NOWUPIOEMBCA 8CiM
minom, o0noyacrno 8id0yeacmuca ymeopeHHA piznux memabonimis i € pizni me-
xanizmu guodinenuna moxcuxanmy. Ilpome ¢ odun 3azanvnuii saxciueuit moxcu-
Kinemuynuii napamemp, gidomuti AK oyuwgenna (clearance — CI), wo
BUKOPUCMOGYEMBCA 0N KibKICHOT OWIHKU YCYHEHHA MOKCUKAHMY 3 Op2aHizmy.
Hapamemp ouuwienna po3paxoeyemoca AK WEUOKICIb GUOLICHHA MOKCUKAHMY
GiOHOCHO 11020 nAazmo60l KoHyeHmpanit Cp:

_ Llsuoxicmbs eudinenns moxcuxkaumy

Cl=
Cp

VY ¢isionorivHuX TepMiHAX MU MOXXEMO BH3HAUHTH MapaMeTp OUYHIICHHS SAK
00’eM KpOBi, OUYHMINEHOI Bi/l TOKCMKAHTY 3a OOMHHUIIO uacy. OuHILNeHHS Tida Bin
TOKCHKAHTY BUPAXKAETHCS B OUHUIIAX 00’ €My 3a yac (HanpHKIam, 1/Tox).

Koxen 3 mporneciB: abcopOuisi, po3mogin Ta eliMiHallil TOKCHKAHTIB MOKE
OyTH omMcaHHit MaTEMAaTUYHO SIK TTOXiAHa mBUAKOcTi. 1IBHAKicTE mpouecy (dC/dY)
rponopIiiiiHa 1o koHneHTpamii Tokcukanty [C] B Timi y neBHH 4ac (4):

ac

E:K[C]’

" 1e K — KOHCTaHTa MBHIKOCTI.
bararo TOKCHKOKIHETMYHHX aHaMi3iB NMOOYZ0BAHO HA BHMIPIOBAHHI KOHIICHT-
paliif TOKCHKaHTy B 3pa3kax KpoBi abo cedi.
IIBuaKicTs 3MiHH KOHLEHTpAIil TOKCHKAHTY B KPOBI BLLAZCPKATIOE KUTBKICHY
3MiHy KOHHEHTpalii TOKCHKaHTy B Tuli. IHIBHAKICTh 3MiHM KOHIIEHTPALLiT 3AIHCYIOTH 3
BiZl’€MHUM 3HAKOM, TOMY IIO KOHIIEHTPALiSl TOKCHKAHTY 3MECHIIIYETHCA:

._Ei_q = kdt
C

dC

IEPETBOPIOETHCA HA I~ < =k I dt i moxe Gyru Bupaxere sk C = C’e™, nee-

HATYPAJIbHUI JTorapum.
KoHnenrtpauis TOKCHKaHTY Moxe OyTH BUpaXKeHa SK:

o 0
InC' = InC"-kt.
3azHaunmo, mo K — HaXWiI NpsMoi JUTA HamiBiaorapuMidHOi KPHBOI 3a/IexK-
HOCT1 KOHLEHTpalii TOKCHKaHTy B dHaci (puc. 3.5). ¥V monepenHroMy piBHAHHI Iie
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KOHCTaHTA MIBHIAKOCTI enmiMiHauii TokcukaHty. OTpuMane 3HaueHHs C° MoXHa
BHKOPHCTOBYBATH [JI TOro, 100 obunciuTH 06’eM nomupenHs (V;) TOKCHKaHTY:
V(j:E%a.

C

Toxcukokinemuuni O0auni Ona 6azamvbOX MOKCUKAHMIE He 3a6ncou oOnu-
CYIOMbCA NPAMOIO NiHi€I0, mMobmo Koncmanmor eniminayii moxcuxanmy. Ha-
AGHICMb KIIbKOX KOHCIMAHM WIEUOKOCHEN NOACHIOEMbCA NEPEeHeCenHAm (nouu-
PEHHAM) MOKCUKAHMIiE Y mexcax mina. Y IHX BUNAJKAX OPraHi3M IOALIAIOTE Ha
OKpeMi BiJIiiM (KOMIIApTMEHTH) Ta BBOJSTH BEIHYHHH MIBHIKOCTI IepeHeceHHs
TOKCHKAHTY 3 OCHOBHOIO KOMIIAQpTMEHTY Yy BTOpHHHI. Moxe OyTH mnobGynosana
OleKCIIOHEHIiaTbHAa KOHIEHTPALiHO-4acoBa 3aNEXHICTh (pHC. 3.6). PiBHAHHS, 110
onmcye 1o Mogenb: C = Ae ™ + Be ™,

c’2 6 ) x
P . '
Puc. 3.5. a — HanienozapugmiuHa
154 Y Kpuea 3anexHocmi KoHueHmpauil

(Cyp) 8id yacy: Ken — KOHCMaHma
weudkocmi enimiHauir
mokcukaHmy; 6 —
oBGHOKOMNapmMmMeHmHa mModerss
(ocHO8HULI KOMapmMeHm) 3
KoHCmaHmamu weudkocmedi
abcopbuii (Ka) i eniminayii (Ken)

Yac (rop) MmoKcuKaHmy

Puc. 3.6. a — HanienozapugmiyHa
BT°p"2"""’1 Kpusa 3anexHocmi KoHueHmpauil
@ mokcukaHmy 6 nnasmi (C,) 6id yacy
8 dsokoMniapmmeHmHil modesi.
Kpusa nodineHa Ha a abo A4 ¢hasy
nowuperHs ma 3 abo Az ¢hasy
efliminayir mokcukaHmy; 6 —
dsoxomnapmmeHm+a Modesb
(ocHosnuil komnapmmeHm (1) ma
, 8MOPUHHUL KoMnapmmeHm (2)) 3
KoedpiuieHmMamu wesudkocmi
nepexeceHHs1 mokcukanmy (Kiz i
K21) ma koHcmarmoio weudkocmi
enimiHayii mokcukasmy (Kep)

1K
OCHOBHM#A |_4

—

A=A 1 1%

15 21
5,

Yac (roa)

B iHmoOMy BHmagKy KOMIUIGKCHZ MOZEIb CKIAJA€ThCs 3 TPH- abo MyJbTH-
EKCIIOHEHUIaTbHUX KOHLEHTPALiHHO-4aCOBUX 3alIeKHOCTel. PIBHSAHHSA, IO ONUCYe
TPHUEKCIIOHEHLIATbHY 3aJIEXHICTS:

C=Ae™+Be” +Ce™,
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Puc. 3.7. a — HanienozapugpmidyHa
Kpuea 3anexHocmi KoHueHmpauil
mokcukaHmy y nna3smi (Cy) 8id yacy y
mpu- abo MyIbmuKOMIapmMmMeHmHuUx
modensix. Kpusy po3dineHo Ha mpu
gpasu: Ay, A, ma Az 6—
mpukomnapmmeHmHa (1, 2 ma 3)
moderns 3 koegbiieHmamu weudkocmi
nepeHeceHHs mokcukaHmy (Kiz, Kz,
K13, K31) ma koHcmaHmoto weudkocmi
enimiHauii mokcukaHmy (Ken)

a 10 20
Yac (ron)

Y ¢izionoziunomy cenci ¢ mini Moxycna po3pizHamu YacmuHnu, AKi A61AI0Mb
06010 OUCKpemHi yacmuHu — Kpoe, newinka, ceua mouio, ma 6UKOpucCmamu ma-
memamuuny mMoo0eab, W0 ORUCYE npoyecu nowiupeHHa i Oioakmusayiro. Hau-
yacmiwe 0na mozo, w06 onucamu nPoYyec NOWUPEHHA MOKCUKAHMY nicia npo-
HUKHEHHA 8 0P2aHi3M, 6UKOPUCMOBYIOMb KiHEMUYHe PIGHAHHA NEPUIOZ0 NOPAOKY.
Cxnaoniwi moodeni oxonnwwms abcopoyiro, nowupenns, Giompancgopmayio ma
6UOLIEHHA MOKCUKAHMY.

TOKCMKAaHTH 3 MYJIbTHEKCIIOHEHLIIAIBHOIO MOBEAIHKOI0 BHUMararoTh o0uuc-
JIEHHSI Pi3HUX MIKPOKOHCTAaHT. AJIbTEpPHATUBHUI MeTo]| nepenbayac BUKOPHCTAHHA
MOJZIEl HE3aJIEKHOI TOKCOKiHEeTHKH. IlosiBa KOMIT'IOTEpIB JAyXK€ IoJeruna uneu
migxig. € 4YMcieHHi makerd mporpaM, mo6 3pobutH Taki ananisu. KopucryBay,
npote, MoBUHeH OyTH 00i3HAHMM 3 €KCIIEPHMMEHTAIbHMMM YMOBAMM, IHTEpBaJaMH
yacy, B AKuX Oyno 3i6paHo AaHi Ta i3 NPUIYLIEHHAMH 1 CIPOIIEHHAMH, AKi 3aCTO-
COBYBaJIH Mij Yac aHamli3y.

M KoHTpOonbHi NnUTaHHA

1.  OcobnuBocTi Aii TOKCUKAHTIB y pasi iX NPOHUKHEHHS B OpraHiaMm 4epes LMyHKOBO-

KULLKOBUWIA TPaKT.

OcobnMBOCTI Aijii TOKCUKAHTIB y pasi X NPOHWMKHEHHS B OPraHiaM yepes AuxasbHi LWsXu.

OcobnuBoCTi Aii TOKCUKAHTIB y pasi IX NPOHWKHEHHS B OPraHiam Kpisb LLKipY.

Hacnigku Aji TOKCUKaHTIB Y pasi NPOHWUKHEHHS B OpraHiaM Kpisb nnaweHTy.

ABcopbuis ToKCHKaHTIB y KpoB. Ponb 3B’A3yBaHHA TOKCUKaHTIB Ginkamu.

OnuwiTh ¢hisMKo-XiMiYHi BNACTUBOCTI TOKCUKaHTIB Ta iX 3B'A3yBaHHs Ginkamu.

LLlo Take TOKCMKaHT-NMPOTEIHOBI KOMNMEKCH, sika X porib y NepeHeCceHHi TOKCUKaHTIB Y

OpraHiami?

MOHATTSA NPO TOKCUKOKIHETUKY. MNPOHUKHEHHS TOKCUKAHTIB B OpraHi3M.

OnuwiTe MaTemaTuiHuMu opmynamm abcopbuijio, nowmpeHHs i npouecy enimiHawii

TOKCUKaHTIB 3 OpraHiamy.

10. Lo Take TOKCUKOKIHETMYHA Moaenb? Yum 3ymoBrieHa HeObXiOHICTb BWMKOPWUCTaHHA
MYNbTUKOMNaPTMEHTHUX TOKCUKOKIHETUYHMX Moaernen ?

NG o e

©®
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Po3pin 4

MonekynsipHi MexaHi3Mu NOWMNPEHHA TOKCUKAHTIB
y opraHi3mi nioguHu. MoTpannsaHHA TOKCUKAHTIB y KNiTUHK

Ha moacekuii opratiam MOXyTh BILIH-
BaTH PI3HOMAHITHI TOKCHKAHTH, sKi HasBHI B
PI3HHX EKOJIOriYHMX CepelOBHIIAX: MOBITPi,
IPyHTI, BOJi ab0 B XapuOBUX MPOJYKTax Ta
KOCMETULI. SIK yXe 3a3Hauanoch, MOKCUYHI
pevosunu ¢ mou uu inwuil CROCid 3 HAGKO-
JAUMWMNDBO20 Cepedosuuia HOMPANIAIOML )
Kpoeé i nimgpy, w0 wyupkymowms. 3 ix
MOTOKAMH BOHH NEPEHOCITHCS B MKKIIITHHHY
piAiMHY, a noTiM y KiaithHH. OTXe, Nouu-
PEHHS B OpraHi3mi TOKCHKaHTIB 3a0e3rneuye
cucrema KpoBo- Ta JiiMdoobiry. Kpim kpo- REBIEH ARLE
. : . ieH AnbGepT — BUaaTHWIA aBCT-
BOOOIry, pO3MOJII TOKCHKAHTIB B OKPEMHX A A aset
. o panincbkuin nikap, aBTop 6aratbox KHU
opraHax 1 TKaHHMHaX 3aJICKUTbL BlJ 1X 3JaT- 3 MeAuUMHU Ta TOKCUKOIOTii, 30kpema
HOCTI /10 3B’A3yBaHHs 3 OUTKAMHU, PO3UYMHHOCTI  KHUTM “BuBipkoBa TOKCWYHICTL”, nepe-
B J1iMifax Ta iHmmx dakropis. BUOaHo! AeB'aTb pasiB. B yHiBepcuTerTi
CinHes byno BiakpuTo nabopaTtopito Ha
noro vectb B 1990 p., Konu BuiANa
: ' : MOro OoCTaHHA KkHWkKa «KceHoBioTuku:
Oprani3Mm ccaBlliB Ma€ MEXaHI3MH 3aXUCTY Ta  xapui, Niku i OTPYTW B NOACLKOMY Tifli».
MeMOpaHHi Oap’epu, siKi HAMArarOThCs 3aro- Haykosi iHTepecu Anpieqa AnbGep-
Ta CTOCYIOTbCS: KOMM'IOTEPHOTO MNpo-
rHO3yBaHHSl il NiKiB Ta TOKCUKAHTIB,

Pazom 3 mum, 0ia mokcukaumie e
0006’3K060 MA€ MOKCUYHUI XapaKmep.

Oirrn abcopOuii 1 MOUIMPEHHIO TOKCHKAHTIB.

SIK110 TOKCHKAHT MOMIMHAETHCS, TO HAABHICTh
y Tijli aHATOMIYHUX 1 i3ionoriynnx Gap’epis
MOX€E 3ano0irTh Horo MOLIMPEHHIO y TKa-
HUHAX OpraHizmy.

hapmakonoriyHoi OUiHKKN Aii TOKCUKaH-
TiB, MonekynspHoi Gionorii peuenTopis
i TpaHcnopTepiB Ta in vivo pgocnia-
XKEHHSA TBapWHHOI MOBEAiIHKWN i rocTpoil

; TOKCUYHOCTI.
Tokcuuni peuosunu nompanisioms 9cT

€ Op2aHi3M JIIOOUHU PIBHUMU WIAXAMU:

Yepe3 WYHKOBO-KUMMEYHUN MPAKM, OUXANbHI WAXU, WKIPY, cAu306i 06010HKY,
a makodxc uepes nnayenmy mouwgo. Bei ui mpouecu rnepeadavyaroTh [E€pBUHHY
aacopOLil0 TOKCHKAHTIB Ta X I[0OJaNbLIC PO3MOJAUIEHHS Yy TKAHHHAX JKMBOIO
opraHismy (mojacbkoro tina). IlporsroM npoueciB agcopOuii, posnoxpiicHHs B
OpraHi3Mmi Ta NOJAAJIBLLIONO BUJANEHHS 3 HBOTO TOKCHKAHT 3YCTPIYA€TLCS 3 PisHUMH
KIITHHHUMHM MeMOpaHaMH, MPOHHUKAE 4Yepe3 HHX, 1 TIIbKH IMNCHSA IL[bOr0 MOXE
B3a€EMOJISITH 3 WIIbOBOIO TKaHMHOW. KoxkHuii eran uporo npouecy nepeabauae
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HepeMilieHHs] TOKCUKaHTIB Kpi3b MeMOpaHHi 6ap’epH Pi3HHMX THIIIB — Kpi3b KaIlLIApHi
MeMOpanu Ta MeMOpaHu KiiTHH Ta opraHen. Cilif 3a3HaYMTH, IO y BCiX BHIAJKaXx,
AK Il¢ HaBEIEHO Ha cXxeMmi, MeMOpaHH TKaHWH, MeMOpaHW KIiTHH Ta CKJIJOBHX
KJIITHH OpPraHe] — BiTHOCHO CXOXI.

MeMOpanHi Oap’epd 3MIHIOIOTBCS BiJl BIIHOCHO TOBCTOTO IJis IIKIpH M0
BIIHOCHO TOHKHX MeMOpaH JIereHb.

Ha puc. 4.1 cxeMaTH9HO NOKa3aHO
TPH OCHOBHI JUISHKH (IIPOCTOPH) Opra-
Hi3MY, a caMe, BHYTPIIDHbOCYIUHHA, iH-
TepcruiiajibHa (MDKKIIITHHHA) T4 BHYT-
PUUHBOKNITUHHA. BOHH BifoKpemieHi
OfHa BIiA OAHiET KAMUIAPHHUMH MeMO-
paHaMu. [HTepcTHIIaNbHA PiTHHA CIYTYE
30BHIIIHIM CEpeIOBUINEM I OLTBIIOCTI
KJIITAH opraHisMy. OOMiH pedyoBHHaMU
MK [Ia3MOI0 KpOBI Ta  IHTEp-
CTHITIaIFHOIO  PiTUHOIO  BinOyBaeThCs
Yyepe3 MOBEPXHIO KaUTApHUX MeMOpaH,
sIKi BUCOKOIIPOHWKHI ISl BOJU Ta 10HIB.

BHY TpittHBOKNITUHAA

* & Cwian nnasmMM Ta IHTEPCTHIiaNBHOL
Mepeposnopin —m- ogf;",g;;m PIIMHHU ICTOTHO BiAPI3HAETHCA TUILKH 3a
B opraniam cepeqoBMLEM KOHIIEHTpAli€l0 OLIKiB, OCKUIbKH iX
. BIJHOCHO BEIHKI MOJIEKYIH HE MAalThb
Puc. 4.1. Cxema oCHO8BHUX OifisIHOK ! ¥y

opzaHismy MOXIIMBOCTI BUTBHO TIPOXOIUTH Kpi3b
, KanisapHi MemOpanu. ITnazMa kpoBi Mae
BHCOKY BiTHOCHY B’s3KicTh, y 1,9-2,8 pa3u Builly NOPiBHAHO 3 B’A3KICTIO BOJAH, sIKa
JnopiBHIoe omuHuIl. Taka B’SI3KICTh 3yMOBJIEHa HAsBHICTIO MOJEKYJN OLIKiB, BMICT
akux craHoButh 65-80 r/m. Ilpu upoMy OiTKH MarTh pi3HY CTPYKTYPY Ta Di3HY
MOJIEKYJIAPHY Macy — anbOymid — 69000, remorno6in — 68000, y-rmobynin — 156000,
a-minomporein — 200000, B-mimonporein ~ 1300000, B-rnobynin — 90000, ¢idpiHo-
red — 400000 Ha.

4.1. 3aranbHi yaBneHHsi npo 6yaoBy KNiTMHHUX MeMbpaH

IIpomsnzom abcopbyii, nowtupenns ma eniminayii MOKCUKAHRM CIMUKAEMbCA
3 pi3HUMU KTIMUHHUMU MeMOpanamu, neped mum AK 00cazmu yiibo6oi mKAHUHU.
Koxen mnpotec népez(6aqae nepeMilleHHsT TOKCUKAHTIB Kpi3k pi3HI MeMmOpaHHI
Oap’epy, Bix 1iKipu abo cIM30BOi OO0IOHKH, Kpi3b KalinspHi MeMOpaHu 10 MeMOpaH
KJIITHH Ta MeMOpaH oprauen. He KO)kKHa pe4OBHHA, IO HAINIIIIA B KPOB, MOXE JIETKO
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NIPOHUKHYTH B OyAb-siKy KIITHHY. BiNTbHOMY NPOHHKHEHHIO TOKCUKAHTIB Y KIITHHH
NEPEIIKO/LKAIOTh KIITUHHI MEMOpaHH, SKi HPOMYCKaloTh B CEPEMUHY KIITHH IIO-
KMBHI Ta Jedki iHmi pedoBuHH. I[Ipoiyktd OOMiHY IMX pPeYOBUH MeMOpaHu
BUITYCKAIOTh 3 KJIITHH Ha30BHi.

B opranismi MmemOpanHi 6ap’epu BapirOIOTh Bifi TOBCTHX MeMOpaH LIKipH 10
TOHKHX MeMOpaH JjereHp. 3a3Hauumo, wi0 y 8cix eunadxax 6Oydoea membpan
mMKAHuR, KAimun [ KIIMURHUX 0P2anest 6iI0HOCHO nOJiOna.

Knimunni membpanu, ¢ ocrnosrnomy, cxiadoaiomsca 3 ninidie (puc. 4.2) i
MONHCYmMb 66aJCAMUCH NINIOHUM OaAD’EPOM 3 CePeOHbOI0 MOBUUHOI0 MeMOpanu
npubnuzno 7,5 nm. Membpana onucyemsca AK pioka mo3aiuna mooens, sAKa
cKknaoaemsca 3 noogiiinozo wapy ocgoninioie 3 syzreeodnesumu xeocmamu,
3opienmosanumu ecepeduny (ziopogoona ghaza) (1), ziopoginernumu zonosamu, ugo
opienmosani Ha306ni (Ziopoginena paza) (2), 3¢’azanumu inmezposanumu i
nozaximunnumu  npomeinamu (3). CHIBBiZHOLIEHHsA Jimigy [0 NOpoTEiHy
3MIHIOETHCS BiA S:1 i MieniHOBHX MeMOpaH 1o 1:5 mis BHYTPIWHBEOI CTPYKTYpH
MmiroxoHpil. IikaBo, mo 100 % MeMOpaHHOI IOBEPXHI MieliHY € HOABIHHUM ApOM
Jimigy, TOAL SK BHYTpIIIHA MeMmOpaHa MIiToxoHzpiid Mae tuibku 40 % moaBilHOrO
wapy nininy. Cniseionowenns ninid/6inox ennusac na ninoginonicms memopan a,
omjice, HA NOWUPEHHA MOKCUKAHMIE.

Y membpanax micmumsca Oexinvka eudieé ninidis, npome nepeeacaroms
goconiniou ma xonecmepon. € Takox He3HAYHA KinbkicTh cdinrominigis. docda-
THUIXONIH, pochaTuauacepun ta focharununeranonamin — nepsunni gochatuam,
BOHHM MICTATh 3QJHUIUKH JBOX >KUPHHUX KuCnoT (3a3Buyail Bim 16 mo 18 aromis
kapOoHy, ajie MOXKYTb MaTH Bi 12 10 22). Jlesiki 3 )KUPHUX KHCJIOT € HEHACHYEeH], 110
CHPUAE 3POCTAHHIO TEKYIOCTi MeMOpaH.

bionoziuni niniou — ye genuka zpyna pizHOMAHIMHUX PEHOBUH, 302ANbHOI0
0coOAUGICNIO0 AKUX € HEPO3YUHHICMb Y 600i. [0 MMiIB HANEXKATh )KUPHI KUCIOTH,
TpUanuartinepuan (kupu Ta onii), ocdorminepuau, BOCKH, TIIKOMIIIAM, raiak-
TONINiAU, CHIHTOMIMIM Ta CTEPOiaM.

bionoriuni ¢yHkuii mmiygiB Taki cami pi3sHOMaHiTHi, 5K 1 iXx npupoaa. Xupu
Ta ONlii — 1e OCHOBHI (opMH 30epexxeHHs enepril y Gararbox oprasizmax. docg-
oninidu i cmepoiou € 20106HUMU CHIPYKMYPDHUMU KOMROHEHMAmu 6ionoziunux
memOpan. IHMUM MiMigaM, He3BaXKAlOYM Ha iX HE3HAYHy KUIBKICTH B OpraHi3Mi,
HANIeXHUTh BUPIIIAIBHA POJIb K KOPAKTOPaM €H3HMIB, HOCISM €ICKTPOHIB, CBIiTJIO-
azncopOyoOuMM MirMeHTaM, riipoGoGHUM SKOPSIM Ui OLIKIB, EMYJIBTYIOYAM areHTaM
y TPaBHOMY TPaKTi, TOPMOHAM i MeCEH)XepaM IHTEPLETIOIAPHUX MATPUKCIB.

Hpomeinu y dionoziunux memobpanax maomes 6azamo Qizionoziunux Qynx-
yiii. Bonu noe’asani 3 ninidamu ma posmiwyomecs é nooGidnux wapax niniois.
IIpomeinu mosxcyme Oymu posmiugeni na noeepxui abo nepemunamu cmpyKmypy
Ainiono2o 6Giwapy. Ilpu npoMy TipodoOHI CHIM BiANOBLJAABbHI 3a MiATPHMKY
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CTPYKTYPHOI IUIICHOCTI mpoTeiHiB 1 jinmigie MemOpanu. 3oeniwni i eHympiwini
Membpanni npomeinu moxcymv Qynxkyionyeamu ax peyenmopu. Bazamo npo-
meinig, AKi nepemunarwomov MemOpaHy, € mpancnopmuumu npomeinaymu. Bonu
3ayqaloThesl JI0 MEPEMILICHHS PEYOBMH, TOOTO BOHH MOXYTh OyTH 3ailydeHi B
aKTUBHAH 1 MOJErIEHHI TpancmopT.

O CH;
7 _CysH |
CHTO-C% 15431 HC—CH;
CH»O—Cé/g”Hi" CH:
CH2-0-1|>10' CH,
o gﬂz
®docdormiitepu i Cle
O ;H I{:_“Cﬂg
CH2—O—(,//6C15H31
CH—O-CZSHH-” —

N7
CHy-0-C7-C 51y,

TpunagsMmitar ruinepoxsy
puxnaan mimiais

Komnnexcu memopannux npomeinie i ninioie moxcyms chopmyeamu 2io-
podhineni avo 2iopogpooui kananu y memopanax, aki oaiomes 3M02y Mpancnop-
mysamu monexyau 3 piznumu Qizuxo-ximiunumu xapakmepucmuxamu. Ameina-
muuna npupoOa MemMoOpan Cmeoproc dap’ep 0. iOHI308AHUX MA CUTbHO NOJIAPHUX
CROJYK, Xoua HIIKOM He eurawouac ix nponurknenns. Kpizs mopH po3mipom
npuOiin3HOo 0,4 HM NPOHUKAKOTH BUIHOCHO Mallli MOJIEKYITH, HanpHiiiaf, Boau. Omxe,
[IEBHI MOJEKYIH, TPAHCIOPT fAKUX HEMOXJIMBUIF Oe3nocepeaHbo Kpish MIiAHY
MeMOpany, MOKYTb JICTKO IPOHUKHYTH Y KIITHHY KPi3b MTOPH.

Taxi ocobnusocmi memopan, AK, HANPUKIAO, RPUCYMHICIb PIZHUX 3A CKNA-
oom Jiinidie, eiominnocmi 3a posmipom i hopmoro npomeinie avo Qizuuni ocoonu-
gocmi 3’€OHAHHA, MOMNCYMb GUKIUKAMU GIOMIHHOCHI 8 NPOHUKHOCMI MeMOpaH.
Came ut 6ioxiMivai Ta Giodi3uuHi BIAMIHHOCTI BIAIOBIAANbHI 32 BIAMIHHOCTI HpO-
HUKHEHHS MOJIEKYJI KPi3h HIKIpY Ta B PI3HUX aHATOMIMHMX JIISTHKAX TijA.

3anponoHOBAaHO KUIBKA TIMOTe3 W00 CTPYKTYpU MeMOpaH. OCHOBHOIO BBa-
KAKOTh TIMOTE3Y, 32 KOO eleMeHTapHa MecMOpaHa ckiagaeThes 3 GUIKIB Ta JimijiB
(puc. 4.2).

Mornekynu MeMOpaHHHX JINZIB HAa OZHOMY KiHUI MICTSTh HOISIPHI IPymu
(nanmpuknan, COOH), sixi MaroTh TimpodinsHi BIACTHBOCTI, a HA iHIUOMY — OB
BYTJIEBOJHEB1 NTAHLIOTH 3 TinpodoOuumu Biactusoctamu. Beasicaroms, wjo memopa-
HA CKAA0acmbca 3 ROOSIINO20 wapy sMiManux ROAAPHUX ainidie. Y NOABIHHOMY
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410 um 7 /

Puc. 4.2. EnemermapHa Moderit MeMbpaHu:
1 — anonapHxi 8insHku ¢hocgponinidie; 2 — nonapHi 2onosku ¢ocghoninioie;
3 — nopa e membpani; 4 — binkosi kKomnoHeHmu membparu

Puc. 4.3. Cxema po3MilieHHs CMPYKMYPHUX KOMITOHeHmI8 MeMbpaH:
1 — nosepxteai bifiku; 2 — iHmeeparnbHi 6inku; 3 — 8HymMpitwHi 6inku;
4 5 — ckenemti ma CKOPOMIIUGI CMPYKMypU KnimuHU — MikpodpinameHmHi mpy6o4Ku;
6 — 8ya2nego0Hi KoMmrioHeHmu; 7 — 6ininidrul wap

mapi ninigiB BYIVIEBOJHEBI JIAHIIOTH OOEPHEHI B CEPEJMHY Ta YTBOPIOIOTH He-
nepepBHy BYTJI€BOAHEBY dasdy. A riapodinabHi rpynu JIIB COPIMOBaHI HA30BHI
(puc. 4.2). Koscna nogepxua noosiiinozo wapy 1inioie NOKpuma MoHOMONEKyAAp-
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Hum wapom obinkie. Ha nosepxni membpanu 3naxooamsca pizni onizocaxapuou,
Monocaxapuou mowio. bitku 1 niniay, WO MIiCTATECA B KIITHHHUX MeMOpaHax, 3a
CBOIM CKJIAZIOM MOXYTh OyTH PI3HUMH. s KoHcHO20 muny Memopan xapaxmepue
neeHe MonApHe CnigeiOHOWEHHA cneyugiunux noaapuux ainioie. Y xuimunnux
membpanax € ynompa-mikpockoniuni winunu (nopu, kanaru). MemOpanu ta yrt-
BOpEHI B HHX TIODH MOXYTh MAaTH IEBHI eNeKTpuuHi 3apsiad. BimoMi MexaHizMu
TIEPEHECEHHA OTPYHHMX PEYOBHH, 2 TAKOX JIiKiB, KPi3b MEMOpPaHH B KIIITHHH.

Bemoxmyeanna nikapcokux popm (nixie) ma moxcuxanmie 3 cmpagoxooy,
Jlezenb ma iHwux Micyo ix HAOXOO0MHCEHHA 8 OP2AHIZM I0OYBAEMBCA KPI3b CUCHEMY
KNimunHux memopan.

4.2. Knacudikauis membpaH 3a MexaHi3MOM nepeHeceHHs
TOKCUKAHTIB Y KNiTUHKU

Membpanu nepuiozo muny nepeliKomKalOTh TPOHHKHEHHIO B KIITHHH 10HIB 1
IPOIYCKAIOTh HEUTPABHI MOJIEKYIH 3aNeXHO Bij iX JimodinsHUX BIACTHBOCTEH.
MeM6panH nepLoro THIy 3ycTpidarorbes Haiuactime. Kpise Taxi MemOpanu Haii-
mBUAIE JHGYHAYIOTh MOJIEKYJH PEMOBHH 3 BUCOKHMH koeillieHTaMu pO3mOHiny B
CHCTeMi Ofis/BoAa, TOOTO PEYOBHMHH, HIO BONOMIIOTH BUPAKEHUMH Mino(GilsHHUMH
BnactuBocTMU. Koedimienr posnoainy OIIBIIOCTI ManoiOHIZOBAHMX CHONYK Y
reTepPOreHHiil cucTeMi oiis/Bosa abo x1n0podopM/BoJa NPOMOPIHHHHUA MIBHAKOCTI 1X
MPOHUKHEHHS KPi3b MeMOpaHH.

Kpizv membpanu maxozo muny pewosunu npoHuxaroms 00 Kiimuu 3d 3a-

Konamu Ougysii (puc. 4.4.). Tlepexin pedoBHH OO KIITHHH Kpi3b MeMmOpaHy
~ BinByBa€ThCA TOMI, KOIM KOHLEHTpALIiA ii B KIITHHI MeHuIa, HiX y PifnHi, 1o oTouye
KJIITHHY, | TPUBA€ JOTH, AOKM KOHLEHTPALif PEYOBHHHU 10 0OHaBA GOKM MeMOpaHH
He MoCsrHe piBHOBArH.
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Puc. 4.4. lNepereceHHs mOKCUKarmie 3a 3akoHOM npocmoi Qugbysir

Kpizb MeMOpaHu Takoro THIy B KIITHHH IEPEHOCATHCA JNinodinbHi pe4oBHHH i
Jeski Mani Monekyni. Hanpuxiaz, eTHIOBHH CIUPT, aleToH, GEeHosN Ta HOro moxiiHi,
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O€H3011, TOYOI, HITPOOEH30/1, ApOMATHYHI aMiHH, XJI0POHOPM, AUXIIOPETAH, YOTHPH-
XJIOPHCTHH ByTienb, LiaHifHa KHMCIOTA, CIPKOBYIJIelp, ra30MOAiOHI CHONYKH, IO
MICTATH XJI0p, CYIbGYp, HiTporeH, pocdop, apcen Tomo. Hlnsxom audysii y knitvam
HIEPEHOCATHCS. 1 PEYOBHHH, AKi MAfOTh MOJEKYJH OLIbIIMX po3Mipie (OUkH Ta imun
CronykH). BOHM NpOHMKAIOTh y KIITHHH Kpi3b BENUKI MOpd B MemOpaHax a6o
LUIAXOM eHAouuTo3y. IIpH npoMy memOpaHa oOBonikac BETHKY MOJIEKYNy, fKa Y
BUIIIAAI Oynp6anky MepeHOCHThCs Kpi3h MeMOpaHy 10 KIITHHH.

Memb6panu opyzozo muny. J{ns OUIBLIOCTI MONAPHHX MOJEKYJA Ta AEAKMX iOHIB
KIITHHHI MeMOpaHM HenpouwkHi. OpHak, Jeaki nouapui Monexynu (ioHH)
NPOHHKAIOTh Yy KIITHHH Kpi3b KJIITHHHI MeMOpaHuW y BHIIAA KomruiekciB. Taki
KOMIUIEKCH YTBOPIOIOTBCSI TiJ[ 4ac B3a€MOAIl MOJIEKYJ BIANOBIAHUX PEYOBHH 3
MOJIEKY1aM{ TPaHCIOPTHOI CHCTEeMH (OUIKaMH-TIEpCHOCHHKAaMH), SIKa BXOOMTH [0
cxiaxy memOpanu. TpaHCIOPTHUMH CHCTEMaMH MOXKYTh OyTH epMeHTH, aesaKi crie-
um@igHi OLIKOBI KOMIOHEHTH MeMOpaH Ta iHII peyoBHHH. KoMIekcH, mo yTBo-
PHJIMCS, PO3YHHAIOTECA B MeMOpaHax i JIeTKo AUGYHAYIOTH Kpi3b HHUX Y KIIITHHH.
[IpoHVKHYBIIM y KITHHY, Li KOMIUIEKCH PO3NAJAIOTHCSA, 1 TPH LBOMY BHBLIb-
HIOETECA NOJPHA PEHOBHHA, sKa BXOIWJIA J0 CKAaAy TPaHCHOPTHOI cHcTemu. Tak,
HaNPHKIAJ, FII0K03a IPOHHKAC B €PUTPOLMTH KPOBI TIOJHHN.

Jlna MeMOpaH Apyroro THIIy XapakTepHe Take: a) 3HATHICTh MEPEHOCHHKA 0
HACHYEHHS HAaBiTh KONM TPAJI€HT KOHUEHTpauii He crnpuse mudysii; 6) BHCOKa
XiMigHa creuHivHICTh MepEeHOCHUKA HaBITh ¥ pa3i CTepeoizoMepiB; B) MOMIIHBICTE
iHribyBanHs GilKka-NePeHOCHHKA PEYOBHHAMH, [0 CTPYKTYPHO HAragyroTh cybcTpar;
I) BiICYTHIiCTh CNOXHMBAaHHA eHeprii MeTaGoni3sMy NpPH TPaHCHOPTI PEYOBHH Kpi3h
MeMOpany.

HatinopHile BHBYEHHH TPAHCIOPT TIIIOKO3W EPHTPOMTAMM KPOBi JIIOIMHU.
ITokazano, uo oxpiM D-rmoxosu 6inok-mepeHocHuk TpaHcnoprye D-manosy, D-
KCuJ103y, D-apabino3y, a TakoXK JeAKi CHHTETHYHI [[YKDH.

OcobnuBo nikaBolo € noyeruena qudy3is B KIITHHY MOJICKyid Xoiiny. IIpoc-
Ta AuQy3is i0Hi30BaHOI rixpodinbHOI MOJEKYIM XONiHYy Kpi3h MEMOpaHW MepIIOro
THILy HEMOXJMBA, NPOTEe CHEUU(IIHUI MEPEHOCHHK MIBMAKO MAOCTAaBIAE HOrO B
EPUTPOLIMTH Ta IHIII KITITHHY.

Membpanu mpembozo muny. Kpizp ui MemOpaHu BIIOYBA€THCA aKTUBHE NEpe-
Hecenns. Ilpy axkTHBHOMY mEpeHeceHHI Mojekysa a0 10H pe4oBHHH, AKI MOBHHHI
NPOHMKHYTH B KIITHHY, JIAOUTBHO COONYYAIOThCA 3 TPAHCIOPTHOK CHCTEMOIO,
nopiéHo 10 TOro, sk ne BiAOyBaeThcs B MeMmOpaHax Apyroro Tumy. OmHak, TyT
TPAHCIIOPTHA CHCTEMA 3a3HA€ XIMIYHOTO MEPETBOPEHHS, IS 3IiHCHEHHSA SKOTO
HeoOXiHa NeBHa enepris. B pesynsTati xiMiuHOI peaxuii, 3 omHoro 60Ky MeMbpaHu
TPAHCIIOPTHA CHCTEMa BH/O3MIHIOETHCA Ta HabyBae MEBHOI CIIOPIAHEHOCTI 3 pevo- '
BMHOIO 260 10HOM, sKi MmiuIAraTs NepeHeceHH 0. [IoTiM BUIO3MiHEHA TPaHCTIOPTHA
CHCTeMa NpHEAHYe OO0 cebe Monekynd abo iOHM PEYOBHH, fAKI IEPEHOCATHCA.
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V1Bopeni mpy 1bOMY KOMILICKCH HPOXOIATH Kpi3h memOpany. B cepennni ximiTnHu
KOMIUTEKCH PO3MaAI0ThCs, 8 MepeHeceHl HUMH MONEKYIH ab0 i0HH BHBLIBHIOIOTHCS.
TIpu uboOMy TpaHCIOpPTHA CHCTEMa BHXOIMTH Kpi3b MeMOpaHy Ha30BHI y BiIBHOMY
crani abo y BUIIIA/Ti KOMILIEKCY 3 IHIIMMH peyOBHHAMM. B Takux cucTeMax peqoBUHa
[EPEHOCUTRCSA TLIBKM B OJHOMY HanpsaMmky: abo B KIITUHY, abo 3 kmiTHHW. Tak,
BiZIOMO, LIO KOHIIEHTpauis i0HiB KATO B CEpeuHl €PUTPOLUTIB (KIITHHAX KPOBi)
npubausHo B 35 pasis BUIna HiK y rurasmi xposi. Jlis toro, mo6 B epUTpoLHMTax
IATPUMYBANAch BIANOBIAHA KOHICHTPALIS 10HiB KaJlito, BOHW TIOBUHHI 1IEPEXOJNTH 3
W1a3Md B epUTPOLUTH (TOOTO 3 CepeJOBHIIA 3 MEHILOI KOHIEHTPAIEI0 B Cepe-
JOBHILIE 3 OUILINOK KoHIeHTpanic). el nepexiy Moxe 3AIHCHIOBATUCH TUILKH 3
MEBHOIO 3aTPATOX0 €HEPril, JUKEpEenoM SKOi BBaXKAeThCs peakuis rigpomizy ATO
(apenozunTprpocdary):

AT® + H,0 — AJI® + Docdar, 4G=-7.3 xxai.

ix BrmMBoM BuAiAeHO! eHeprii HOCIH 3a3Hae XIMIYHHX 3MIH 1 B3aEMOJIE 3
ionamu kaniro. [epexiy iOHiB Kanito B epUTPOLATH NPHTIHHIETHCS TOMI, KOJIH HMOTIK
ioHip Kanue B0 xiituum Oyje spisposaxeruii “sinnnMBoM” 4acTHHK LXX 10HIB Ha-
30BHI, Kpi3zh MeMOpaHy, 3a MexanisMom 3pndaiinol nudysii.

2
1 \ 3 Puc. 4.5. Budu nacueHo20 i akmugHo20
.\\ ® \. .:.:S mpaHcrnopmy peyosuH Kpizb MembpaHy:
! g% 1 — KaHanbHUll BINOK; 2 — mpaHcropmoeaHa
" 3 1 M g Mornekyna; 3 — 6inoK-nepeHoCcHUK; o
3 }‘ w o g‘w ﬂ{%“ 4 — enekmpoxiMiyHul epadieHm; 5 — niniGHul
- ﬂ 6iwap; 6 — npocma Oudbysis;
PYY 7 — nonezweHa Oudgy3sisi; 8 — nacusHUU
ra 7 L mpaxcnopm; 9 - enepeisi; 10 — akmusHul
mpaHcriopm
[ SU—— 8 S| ] 0

Memopanu uemeepmozo muny. MeMOpaHu UBOTO TUNY BilPI3HAIOTECA Bij
MeMOpaHn Ioepenix TUIB Mo3aigHO0 OymoBoro. BoHM MaloTh y ckiaji jimiani
Tinapy Ta 6inkosi sarmubuuu. Taki MeMOpaHH MaroOTh NOPH, KPi3b AKi BUILHO TIpo-
HUKAKOTh MOJICKYJIH BOOHM 1 aHIOHHM HEBEJNUKoro posmipy. I[i membpanu ne npo-
nyckaoms Kamionu, OCKiIbKU 8 IXHIX NOPAX € ROZUMUEHO 3APAONCEHI YACMUHKU,
axi eidwumosxyrome xamionu. Taxi MeMOpaHM MalOTh TaKOX TIOPH, Kpi3b sKi
[POHHKAIOTh MOJIEKYJIH JISIKAX HEEICKTPOIITIB. I3 30UIbIIEHHAM PO3MIPIB MOJIEKY.JI
HEENEKTPOIITIB, BUITOBIAHO, 3MCHIIYETHCSA 3MaTHICTh iX HPONYCKAHHS Kpi3h TOPH
MeMOpaH YeTBepTOro THIy. BapTo 3rafiaT, 1MO BETHKI MONCKYJH HEEIeKTPOJIITIB
3[aTHI OPOHWMKATA B KIITHMHM Kpi3p MeMOpaHu miepmoro Tumy. B ricroremaruunux
Oap’epax € MeMOpaHH BCiX HOTHPHLOX THIIB, 30KpeMa 1 MeMOpaHH THUIly MO3AiKH.
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IixaBo, mo A1d KOXKHOI AUITHKH MO3aiyHOl MeMOpaHM XapakTepHUil HeBHHIH Mexa-
Hi3M HPOHHKHOCTI.

Cnenudika MemMOpan 3aleXuTh BiJl HAIBHOCTI B HHUX IJIKO30aMiHTJIKAHIB
(MykomonicaxapuniB), NimiAiB (XolecTepuny, Kapiionininy) ta naGopy pisHoma-
HITHUX (DEPMEHTIB.

4.2.1. Mexariamu mpaHcrnopmy Kpi3b KimuHHy MeM6paHy
0o knimuHu

3 ypaxyBaHHAM BMIIEBHKJANCHOr0 MaTepialy MOXHA BHAUIMTH YOTHPH To-
JIOBHI IHIAXH, SKMMH Maii GlOJOriYHI MOJEKYNH NPOHMKAIOTH Kpi3h MeMOpaHH
JiNiAHOro mapy:

L. Hacuena ougpysia. [Indysis BinOyBaerbes kpi3s HinigHi MmemOpany.

2. @inempayia. udysis BiAOyBaeThCs Kpish mOpU.

3. Cneyianvnuii =~ mpancnopm.  Tpaucnopry — jponomarae  MOJeEKyJa-
NEPEHOCHHK, AKa CIYTYE “IapoMom”.

4. Endoyumos. Tpaucnopr waOysae GopMu NRODATO3Y s piaud 1 da-
rouMTo3y ns tBepaux Tin. Ii aBa mporecy BiAOYBalOThCH 3 MOTIUHAHHAM eHeprii i
3a0€3M1e4yI0Th MOTPAILIAHHA O KIITHHM YaCTHHOK BEIHKOTO PO3MIpy, HAaNpHKIAL,
OLIBLINX, HIXK AKi IPOHMKAIOTH KPi3b MOPH MeMOpaH YETBEPTOro THILY.

Hinoyumos. V nponeci NiHONMTO3Y IpU HaOMWKEHHI MOJEKysn MeMOGpaHa
(3asBu4ail ne memOpana rnepmoro Tury) yrsoproe 3ayrrsi. Ili sayrrs oropraiors
MOJICKYIIH 3 30BHIIIHBOIO CEPEIOBHIIA 1 I1ePETBOPIOIOTHCS Ha Oympaky (myxupui).
Tax npoHuKaloTh Kpizh MEMOpPAHY MOJIEKY/IM, 3aHaJATO BENWKI IS TOro, mod BOHU
MOTIM JMQPYHAYBATH 3BUYANHHM TUISXOM, OCOOIMBO MAaxkpOMOJEKYIH OiikiB. 3a-
BISKHM THHONMTO3Y PEYOBHHM, HKi 3HAXOAATHCH NO3a KITHHONO, MOTPAIUIAITH /0
KIIITHHH T2 HABMAKH, :

Dazoyumos. 3aBasku GarolyTozy, AKUH AEU0 CXOXKUHA Ha HIHOIMHUTO3, B110Y-
BA€TbCA NMPOHUKHEHHSA B KITHHY a00 Ha30BHI TBEpPIHX BEIHKHX YaCTHHOK. Tak,
METOJOM ENEKTPOHHOI MIKPOCKOMiT 60 MiATBEpIDKEHO, O TBEPAl YaCTHHKH TIpo-
HHKAIOTh Kpi3hb KIITHHHI MeMOpaHM KamiispiB'y ccasiiB, NpHYOMy AJs HHOTO,
OUe-BHIHO, MOJKE BAKOPHCTOBYBATHCS BCsl IIOBEPXHS Kamilspy. PepMeHTH Ta rop-
MOHH 3a3BM4al HIOMTO BHMAABIIOIOTHCH 3 KIITUH y BMLUISAl OynbOaiok (nyxupuis),
AKI 3aMKHEHi (3aKmrodeni) y sminigny memOpany. Came Tak m'sTh TiApONiTHUHMX
npoQePMEHTIB MMUTYHKOBOI 3Q103M BUAABIIOIOTHCS HA30BHI YCi pasoM y BUIIAAL
TaK 3BaHHX 3MMOTEHOBHMX IpaHyl. Take caMe HOXOMKeHHS 1 Oynep6amok, B sSKHX
AUETHIIXOMIH BUUIAECTbCA HEPBOBUMH 3akiHuenusmu Whittaker, a Takox rpadym, y
BHIJIA/L AKMX HOPAJAPEHANIH BUUISETHCS 3 MO3KOBOT PEYOBMHH HaTHHPHHUKIB.

[epumii 1 Tperii MapmpyTd BakamBi AN pO3yMiHHA (DapMOKIHETHUHHX
MEXaHI3MIB,
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MemOpaHHi MOpH IS TMEPEHeceHHs BOAM 3aHAATO MaJIeHbKi B AlaMeTpi I
mudysii mikiB Ta TOKCHKAHTIB, X04Ya BAKIMBI I HPOHUKHEHHA MONEKYN BOAHM Ta
iHINMMX MaJUX MOISPHUX MOJIEKYJI (HanpHKiIad, CE1OBHHH).

ITiHONMTO3 BaXUIMBHH JUIA IEPEHECCHHs NEAKHX BIJHOCHO BEIHKHX MONEKYJ,
HANpHKJIaJl, MAKpOMOJIeKyJ (1IHCYJIiH, 1110 IepeTHHae MO3KOBHH 6ap’ep).

4.2.1.1. lNacusHa ducbysis

HaifyacTille TOKCHKAaHTH IIPOHHKAIOTh Kpi3h MeMOpaHM IUISXOM MAaCHBHOL
nudy3ii 3a rpajgieHToM koulieHTpanii (puc. 4.4). Lle# npouec Moxe IPOAOBKYBATUCH
JIOTH, IOKH HE BCTAHOBUTHCS piBHOBara rno obuasa 60ku kJITHHHOI MeMOpaHu.

IIBHAKICTE TepeHeceHHs TOKCHKAHTY 33 MEXaHi3MOM nacuBHOI mudys3ii
OMUCYETHCA 3aKoHOM Au(y3ii Dika:

Meuakicts qudysii = (D x Sa x Pc)/d) x (Cg— Ch),

ne D — xoediuient mudy3ii; Sa —~ moBepxnera mioma MemOpaHH; Pc —KoedillieHT
posnoniny; d — rosinuna Membpanu; Cp i Cy — KOHHEHTpauii 3 060x GoKiB MeMOpanu
(BHCOKA Ta HU3bKA BilITOBI{HO).

3a3Haynmo, 10 TMOBEPXHEBa IUIONIAa MeMOpaH Ta ix TOBUIMHA € DI3HHMH B
pisHux opranax Tina. Koegiuient nudysii crmoiyku ta xoedillieHT posmnopily €
BH3HAYANbHAMH YHHHHKaMH Y piBHaHHI Dika.

Binburicte MeMOpad € BIJHOCHO HNPOHMKHHMH Ui BOIHM Ta HEBEIHKMX
Monekysl. Boma Moxe mepeHOCHTH 3 cO0OK0 PO3YMHEHI CIOIYKH, SIKi MalTbh MO-
nexynspHy macy, menmy uix 200. IIpu upoMy, X04a HeopraHidyHi iOHM MaJeHbKI,
JEKONH iX TiApaToBaHWH 10HHUH pajiyC BIiZHOCHO BEIHKUH. ¥ TaKOMY BHIIAAKY JUIA
NEepEeHECeHHs! CIOMYKH Kpi3h MeMOpaHy BHKOPHCTOBYEThCSI aKTUBHUH TPAHCIIOPT.

4.2.1.2. Membpan+ull mpaHcropm 3a 0oromMoz0i0 bifika-rnepeHocHUKa

Leit MexaHi3M BaXKJIMBHU /1A IEPEHECEHHS CIIONYK, SKi TOraHO PO3UUHSIIOTECA
y nimigax. ToMy BOHM He TPaHCHOPTYIOTHCS KPi3h MEMOpaHM LILIAXOM ITACHBHOL
Trdys3il.

3B’s3aHnit 3 MeMmOpaHOW mpoTelH € 3a3Buvail crnenudiunuMm. s HBOro
XapakTepHe SABHILlE HACHYEHOCTI, 1 KIHETHKa TaKOro NepeHocy HahKpalle OMUCY€EThCH
KIHeTMYHAMH Mofensamu Mixaemic—-MeHTeH. IIpOHHKHEHHS Kpi3b MeMOpaHH 3a HUM
MexaHi3MOM Bifi0yBa€eThCs MBHALIE, HDK mpocTa AUdY3it. Y pasi akTUBHOTO TpaHC-
HOPTy MPOHEC MOXKE BiAOYBaTHCH B yMOBaX, 3a IKHX KOHHEHTpaLil ONHAKOBI 3 Pi3HHX
GokiB MeMOpaHH. 3arajioM € [Ba BUAH CHeI[iadbHUX HOCIiB-OCEPEeIHUKIB.

HMacuena nonezuwena oughysia — 1ie nepenecenys 3a rPajiCHTOM KOHIEHTpauil
Oe3 sarpar eHeprii. [lel MexaHi3M MOXJIHMBHI{ TUIBKH JUIS CIIOTYK BiAIOBIJHOL
KOH(pOpMaLiHOT CTPYKTYpH 1 3aCTOCOBYEThCA UIA CIOIYK, NpocTa Iudy3id AKMX
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Oyna 6u nyxe noBinpHO0. Kiacudumii mpukIa nonermexoi audysii — e TpaHcmopr
TJIFOKO3H, SIKUH PO3TIIIHYTO paHile.

Ax yxe BinoMo, akmugnuii mpancnopm Bumarae neBHOI eHeprii mis Ie-
PEHECEHHsI CITOJIYK 1 3a3BM4ai BiOYBa€ThCs IPOTH TpajlieHTa KOHLUEHTpauii. el Bux
TPAHCTIOPTY 3/IACHIOETHCS i3 3aTpatamu  eseprii (ameHosunTpH(OChaTY), sKYy
HaJIal0Th eHEProBUpOOsIIOYi hepMeHTH (cxeMa rinponizy AT®).

€ nmpukiajy, B AKMX TOKCHKAHTH MAfOTh XiMigHy aGo CTPYKTYPHY CXOXKICTB i3
NPUPOAHUMH CIIONYKAaMH, SKi NEPEHOCATBCS Kpish MeMOpaHU 3a JOIOMOTOK CIie-
HiaNTbHUX TPAHCIOPTHMX MexamnisMmiB. Hampuxna, duryopoypaiun (LHTOTOKCHYHHIH
HIPHMiZH) IEPEHOCHTBCA CHCTEMOIO, SIKA TIEPEHOCHTh IIPUPOIHI THPHMIMHK: THMIH
1 ypanuun.

25 Niniina 3anexHicts

20|

15
Heninitna 3anexnicTts

KinbkicTe nepeHeceHol
pPEYOBUHM

0 5 10 15 20 25
KoHueHTpalis

Puc. 4.6. pacbiku 3anexHocmi MepeHeceHHs crnomyx
Kpiab MembpaHu 8id ix KoHueHmpaull, NiHiliHa 3anexHicme
(kpuea nepuwiozo nopsdky) ma wenititiHa 3anexHicms (kpuea HYnb08020 Nnopsidky)

Y pasi TpaHCIOPTYBaHHS 32 JIOMOMOroi0 GilKa-IIePEHOCHUKA IBHAKICTD PyXy
Kpi3b MeMOpany Oyne mnocriiiHor. IlepeHeceHHS 3aleXuTh Bil MiCTKOCTI
MeMOpanuux Hociis. I{i mporec OMUCy 0TS PIBHAHHSM Hy/IbOBOTO TOPSIKY:

dX/ds = KX = K,

Ky € KOHCTAaHTOK NIBHIKOCTI HyJIBOBOLO MHOpSAKY Ta BHPAKAETHCSH y
BEMMYMHAX Macu/yacy; X — KOHIIeHTpallii pe4OBHHH, LIO nepeHocuthes. Ilig yac
AKTHBHOTO TPAHCHOPTHOrO MPOLECY y BHNAJKY NOBHOI HACHYEHOCTi (epmeHTy
HIBUJIKICTh TPAHCIIOPTY 3aBXXAU A0PiBHIOE K.

' Ha nouaTkoBux crajisix mepeHeceHHs: TOKCHKAaHTY Iiel mporiec OIUCYEThCS
PIBHAHHSAM NEPIOrO MOPAAKY. 3a MOBHOI HACHYEHOCT GilIKa-IIEPEHOCHHKA MPOIEc
HEPCHECCHHA TOKCHKAHTY OIMCYETHCS DPIBHAHHAM HYJIHOBOTO MOPSAKY. I3 36iib-
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[IEHHAM KOHILEHTpAIlii TOKCMKaHTy (y BHNAAKy HacH4eHHsS OiIKa-TiepeHOCHHKa)
[BUAKICTE HOro MepeHeceHHs He 3MIHFOEThCS.

Ha puc. 4.6 HaBeleHO BiIMIHHOCTI MDK IIEPEHECEHHAM TOKCHKAHTY 3a MacHB-
HOIo Audysiero (TiHiMHA 3a7EKHICTh) MOPIBHAHO 3 NMEPEHECEHHSIM 3a JONOMOTrO0
GLIKa-TIEpEeHOCUHKA (3aNEXHICTD 3 BAXOLOM Ha HACHYEHHS). BHHO, IO 3a BITHOCHO
HH3bKHX KOHIEHTPAIlill TOKCHKAHTY CIOCTEpiraeThes NiHilHA 3a/eKHICTh, IIOKH HE
BinOyneThCs HACHUCHHS O1Ka-NepEHOCHUKA TOKCHKAHTOM.

4.3. Peuentopm

Ximiuni pewosunu (Papmayeemuuni npenapamu, xapuoeéi 000aexku, om-
pymu), aKi nompanunu é Op2amniim, 6UAGIAIOMb NEGHY Oil0 MINLKU MOOI, Konu
60HU 63aEMOOilomb 3 GiONOGIONUMU PEAKUINHO30AMHUMY CIPYKMYDAMU, AKi
HA3UEAIOMbCA Peyenmopamu ma micmameca 6 Kiimunax. BeraHoBieHo, o pe-
LENTOPH HPUCTOCOBYIOTBCS O CHPHHHATTS MNOAPa3sHEHb, fAKi HAIXOMATh 3 HAaB-
KOJIMIIHBOTO CEPeNOBUIIA.

Toxcuuna din ompyiinux pe4osun 3anexcums 6io Haaenocmi ¢ Dioopzaniunux
CmpyKmypax pewenmopie, AKi € zpynamu amomic abo MoneKyn, 30amHux 00
63aemo0il 3 ompymamu, w0 nompanunu 6 opzanizm. @ynxuii peyenmopie ¢ op-
2anizmi MOIHCYMb 6UKOHYy6amu cynb(h2iopunbhi, 2i0poKCUNbHI, KAPOOKCUTbHI, AMIHHI
i gocgpoposmicui zpynu, nepesascno Ginkosux cnonyk. BiactuBocti petienTopis
MArOTh TAKOXK EKi aMiHOKUCIIOTH, ()epMEHTH, BiTaMiHH, TOPMOHH Ta IHIII PEYOBHHU.
3po3ymiso, MO 3aMeKHO Bifl XiMi4HOI OyHOBH 1 BIACTHBOCTEH OTPYT Ta BiIIIOBiTHUX
PeLenTopiB, BipOriAHICTh YTBOPEHHS XIMIYHOrO 3B’I3Ky MiXK HUMH MOXe OyTH Pi3HOIO.
Taka B3a€MOZisi MOXKe 3/ifiCHIOBATHCH 33 PAXyHOK YTBOPCHHS KOBAJICHTHHX, IOHHHX,
iOH-IMIIONBHUX 1 BOAHEBHX 3B’S3KiB, a TAKOX CHI Ban-z1ep-Baassca.

Tak, OTPY€HHS COIAMH BaXKMX MeTamiB (Ta iHIIMMH HEOpraHiYHUMH pe-
YOBMHAMH) 3yMOBIEHi 3B’A3yBaHHSM KaTiOHIB MeTaniB, HanmpHKIaj, MIOMOyMy,
CynbQriIpaIbHUME IpyraMu (PEllenToOpaMu), SKi MICTATBCS B MONEKylax OinkiB.
Oco6muBo Minso —SH-rpymmu 3°eaHyIoThCs 3 i0HaMH apceHy, cTibiymy, MepKypito,
BicMyTy. SIK TIPOTHOTpYTy 3a3BM4Yaii 3aCTOCOBYIOTh YHITiOJN, INO TAaKOX MiCTHTh
CynbOriapuibHi rpynu. Bouu 31aTHI 38’43yBaTH iOHH METAJIB, AKi MiJ 4aC OTPYECHHS
GrnoxyBanu 6u cyiasdrigpuasHi rpymu 6inkiB y xiiTMHax. IIp 1bOMy Makpomo-
nexyna GUIKIB CTAHOBHUTHCH BUIBHOI.

AHANOri4HO BHACTITOK ONOKyBaHHS MEBHUX PpELENTOpiB BiAOyBaeThCS OT-
pyeHHs (ochHOpOOpPraHiYHMMH CIONYKaMH Ta IHIUMMH TOKCHHAMH. IixaBe sBume
BHOIPKOBOI TOKCHYHOCTI, NPH SKOMY BifOyBA€THCA CENEKTUBHE MOIIKOKEHHS MEB-
HUX KIiTHH, TIPH LbOMY iHII KTiTHHHM He 3a4illalOThCs, XO4a BOHH DO3TAILOBAHI
Mopsil.
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M KoHTponbHi nuTaHHs

YsaBneHHa npo 6yaoBy KMTUHHUX memBpaH. Ponb ninigis Ta 6inkie.

Kn_acmpixauiﬂ MeMBpaH 3a MexaHi3MOM NepeHECEeHHS TOKCUKaHTIB Kpisb MembpaHu B
knitnan. Ocobnmeocti mem6paH 1, 2, 3, Ta 4-ro Tunie.

3. TosicHiTb TepMiH “pelentopu”. Mexaniam gii peuenTopiB.

N =

4. LUnsAxu npoHUKHEHHS Ta NOLMPEHHA TOKCUKaHTIB.
5. ToHaTra npo koedilieHT posnoainy, koedilieHT Andysii Ta X BNNvB Ha NPOHUKHICTL
TOKCUKaHTY.

6.  MexaHiamun TpaHcnopTy. Buam nepeHeceHHs PEYOBUH Kpi3b KNiTUHHI MemMBpaHn,

7. MoHATTA Npo niHOLMTE3 Ta (aroLuTos.

8.  NacueHa andysis kpisb KNITUHHI MeMBpaHW.

9. KineTuka abcopbuii i nowmMpeHHs ToKCUKaHTiB y OpraHiami noguHu.
10. MemBpaHHUit TpaHCTIOPT 3a AONOMOroKo Birlka-NepeHoCHUKa.
11. Bnnue  isnko-xiMiuHnx BnacTueocTel TOKCUKaHTY Ta cepefosuia Ha gudysilo
0 TokcukaHTiB. [NoHATTA Npo ioHisauilo, koedilieHT po3nogainy, NPOHUKHICTb.

OCHOBHI LUNAXM MPOHWUKHEHHSt TOKCUKAHTIB y opraHism. nioguHu. Abcopbuis, Tvnu
membpaHHux Gap’epiB.
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Po3pnin 5

MeTaboni3m KCeHOOioTUKiIB.
Peakuii | Ta Il ctagin metaboniamy kceHOGiOTUKIB

Mpodpecop EpHecT XoArcoH € aBTo-
pOM [ABOX 3aranbHOBIAOMWX KHUI 3 TOK-
cukonorii “A Textbook of Modern Toxi-
cology” Ta “An Introduction to Bioche-
mical Toxicology”. Ccpepa noro Hayko-
BUX iHTepeciB — MeTaboniam KceHo-
BioTuKiB, 30KpeMa arpoximikaTtiB, KOM-
NOHEHTIB peakTUBHUX nanue, HadTa-
NneHy Ta pu3vku ANA  MOACBbKOT Mo-
nynsuii.

meraboii3My B 0jiHy abo ABi cTail.

PeuoBHHHM, 110 HAAIMILIM Y OPraHism,
3a3HAKOTh PI3HO-MAHITHUX TMEPETBOPEHb MiJ|
BriMBoM (epmentiB. Ilpouecu nepeTBopeHb
peYoOBHH i i€l QepMEeHTIB Ha3MBaIOThCH

Tabnauys 5.1

HaiiBaxxnusimi ¢pepmentn I cranii meradoJismy kceHoBiOTHKIB

®depmeHTH

IMpuxiiaau peakuiit (cybcrpaTH)

InToxpom P450 3anexni
MOHOOKCHTeHa3H.
I'pyna MikpocoManbHUX pepMeHTIB, ki

EnokcuayBaHHA/T1 IPOKCUITIOBAaHHS
(anbapin, 6eH30(a)mipeH, apIaTOKCUHY,
O6poMobeH3en).

N-, O-, S-JleankintoBaHus
(erunmopin, n-HiTpoaHizon,
METHJIMEPKANTaH).

N-, S-, P-OxuCHEHHS
(tioben3amiz, 2-auetnaaMinduyopeH)

) h ) 3 wor HecynbdyBaHus
Mmemabonizmom, abo biompancghopmauyicro, a MicTaTh MToXpoM P450 'y cBoii rapio
PEYOBHHH, SKI YyTBOPUIIMCh Y PE3YJIbTaTi LHUX CTPYKTYPI JleranorcHysanns
NepeTBOpEHb — Memaboaimamu. (xnopodopm)

TOKCHUHICT ~ KCEHOOIOTHKIB  BU3HA- Hitposinnosnenns
(HiTpoOeH3eH)

YaeThesl 1X MPUPOJOI0 Ta TPUBAIICTIO Ilepe-
OyBaHHS B OpraHismi, 110, CBOE€K HYEProlo,
3aJICKUTh BiJl IIBMJKOCTI MEPETBOPEHHs KCE-
HOOIOTUKIB y MeTa0OoIIITH i/ i€t epMEHTIB.

MeTa6oi1i3M KCeHOO10TUKIB 11EpEBaKHO
Biji0yBaeThCs y MediHui. Biibuicrts kceHo-
010THKIB, SKi MOTPAIUISAIOTH Yy OpraHism, Ma-
10Th JIiNOQUIbHI BJIACTUBOCTI, AKi AAIOThb iM
3MOry 3B’si3yBaTHCh 3 JINiaMHM Ta MEPEHO-
CUTHCB JlinonporeiHamu kposi. [licns norparn-
JSHHS Yy T[Ee4iHKy, Tak caMo, sK i B IHII
opraHu, KCeHOOIOTMKM MOXYTb MiJJaBaTHCh

®depmentn — Oiosioriudi kartanmizatopu OinkoBoi npupoau. I3opepmentu
(i303umu) abo i30hpopmMu — pepMEHTH, 10 MICTATLCSA B OPraHizMax TOro Camoro BUJLY,
B OIHAKOBUX TKAHMHAX, KATAII3yIOTh Ty CaMy PEaKLito, NPOTe BiIPI3HAIOTHLCSA CBOIMH

KIHETMYHHUMM BJIACTUBOCTIMH Ta AMIHOKMCJIOTHUM CKJIQJIOM.

Sy VY 1 craaii Metabosizmy Mosekyna

A30BiIHOBJICHHSA
(O-amiHoa30TONYCH)

®naBiHOBMicHI MOHOOKCHTE€HA3H
['pyna MikpocoManbHuX HepMeHTIB, SKi
MicTATh (PJIaBIHMOHOHYKIICOTH]T Y CBOIH

CTPYKTYPpI.

N-, §-, P-OxucHeHHs
(HIKOTHH, TIOCE4OBHHA)

HecynbbyBanus
(ponodoc)

IMpocTornanauu cunHTasa
(IMKJIOOKCHT eHa3a)
['nikonpoTeiH, AKHH MICTHTB Y CBOIH
CTPYKTYpIi I'eM.

JerigporenyBaHHs
(aueraminodeH, OeH3NIUH)

N-JleankuioBaHHs
(AMMETHIIaH1IIIH)

ErnokcutyBatHs/riJpOKCHIIIOBaHHS
(benzo(a)nipeH, 2-amiHogayopeH)

OxucHeHHs1 61ipyOiHy

AnKoroibaeriaporenasa
®depMeHT, L0 MICTUTB Y CBOTH CTPYKTYpi
uuHkK. Peakuii, siki kaTamnisye
aJIKOroJIbJIer1JIporeHa3a, 3BOpOTHI.

OKHCHEHHS METaHOIy, ETaHOJIY Ta [JIIKOMIB

BifHOBIIEHHS anbAETiaiB i KETOHIB

Aabaeriaaeriaporenasa

OKHCHEHHS AJILACTI/IB

AMiHOOKCHAA3H

Mpouecn nepetBopeHb PEYOBMH MIA | yceoGioTHKY aKTHBYETHCS (3a3BHyaii re- _
(DcpMeHTH, K1 3HaXOATHCA Yy

icto (pepMeHTIB Ha3uBalOTLCA MeTabo- | :

Al Pap . - | peTBOPIOETHCS Ha OLIBII MOISAPHY CIOJTY-

niamom abo 6iotpaHccopmaticto, a pe- | s
Ky), 110 jae 3Mmory 3aiicHenHs Il cranii

MITOXOH/IPiSIX pAJly TKAHHH: NeYiHKa,
YOBUHWU, SAKi yTBOPUNUCL Yy pe3ynbTaTi [

! ; i HUPKH, MO30K, KPOB sIHi €JIEMEHTH.
LUX nepeTBOpeHL, — MeTabonitTamu. ; MeTaboIi3My (YTBOPEHHs KOH IOraTiB Ta Ecrepa3u Ta aminasu

. .../ BuJaJleHHA 3 OPTaHi3My MeTabOIITIB). ['pyna ¢pepMeHTIB, NOLIMPEHHX Y BCIX
BaxuBi poauHu ¢epMmeHTiB, ski 3amydeHi B I crtamiro merabomismy Kce- TKaHHHAX.

HOGioTHKIB (Tabu. 5.1), — ue uutoxpom P450 3anexHi monookcurenasu (CYP), daa- Peaykrasu

BiHOBMicHi MoHookcurenasu (FMO), ajkorosibaerijiporenasa, ajubaeriaieriapo-

reHasa, aMiHOOKCl/IIlaBI/I, HHUKJIOOKCUI€HA3U, pE€AYyKTa3u Ta riuponam.

OKHCHEHHS aMiHIB 10 aJIbJIEriliB

Iigponi3 ecrepHUX Ta aMiHUX 3B’S3KIiB
(mapaTioH, MapaokCcoH)

BizHOBIECHHS piI3HOMaHITHUX Ipyn
Iaponi3 enokcuauux rpyn (6enszo(a)nipex
€NOKCH]T)

Enokcun rinponasu
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Ilicis mepeTBOpeHHA KCeHOGIOTHKY Ha moyspHMit Merabomit y II cragii
MeraGomi3My (KOH’Iorallisf) Tak 3BaHi KOH'IOTYIoWi (JEPMEHTH BHOCATEH y MOJIEKYILy
TOKCHKAHTY O0’€MHilli TOMAPHI 3aMICHMKH, HANpPHKIAj, 3aIHIIKH CAaXapuuiB, Ta
aMiHOKHCIIOT, Cynb(Orpymny TOLIO, WIO CIPHSE 3POCTAHHIO POIYMHHOCTI KCEHOGIO-
TukiB. V Il crapii mera6onisMy kcenobioThkiB Haifdactime 6epyTh yaacts (epMeH-
TH: [IOKYPOHIfa3H, CyiabdorpaHcepasn, MeruntpaHchepasyt, IiiyTaTioHTpaHCche-
pasy, anerunTpaHcdepasu TOLIO.

Peaknii koH’rorauii € peakuismu GiocuHTresy. Xoua meH Tpolec crpuse ie-
TOKCHKallil, IEBHI NPOMDKHI MeTaGOoNIITH MOXyTh GOYTH TOKCHYHIIINMH, HiX BHXiTHi
TOKCHKaHTH. IIpote 3a3Buyait Taki MomHQikanii 3Ha4HO 36LTHMYIOTh POIYHHHICTD y
BOJIi Ta 3MEHIIYIOTh Yac nepeGyBaHHS KCEHODIHOTHKA in Vivo.

5.1. Peakuii | cranii meTa6oniamy kceHo6ioTukis

Peakuii I cTagii MicTaATh MiKpOCOManbHy MOHOOKCHIEHAMilO, LIUTO30NBHE Ta
MITOXOH/pialbHe OKHMCHEHHS, KOOKMCHEHHS B DPeaKllifiX NpPOCTOrNAHJAH CHHTA3W,
BiHOBJIEHHS, TiZPOJI3 Ta €MOKCHNY TiIpaTaLito.

Bci peaxuyii I cmadii memabonizmy, 3a eunamxom éionoenenns, npueooams
00 ymeopeHns nonapHol 2pynu 6 MoneKyni moKcuKaHmy, o B GUILIIOCTI BUNAJIKIB
CTIpHsi€ NPOXO/KEHHIO peakuiit koH torauii nporsrom II crazii Mera6omismy.

5.1.1. MikpocomanbHe OKUCHeHHsI KceHoBiomukie

TokcHKaHTH aKyMyIIOIOTBCA Y KIITHHAX NEYiHKH B OCOGIHBIN MeMOGpaHHi
OpraHenm — CHJOINIA3MATUYHOMY pPeTHKynymi. EnponnasvaTuusuii perdxymym —
CKJIaJIHMI TPMBHMIPHHI JaGipuHT MeMOpaHHMX KaHaliB. EHmommasMaTHuHHi peTu-
KylyM MOXHa BHJIUIATH 3 NEYiHKH 3a JIOIOMOIOK LEHTPH(BYryBaHHS TOMOreHATiB
neYinky. Y Iponeci OYMINCHHS BiH PO3LIEIUTIOCTHCS HA HEBENMKI cepuyHi yTBO-
penmst (6y.1p0aliku, OTOYEHi 0GOTOHKO0) ~ MiKpOCOMH. Y MIKpOCOMAx MICTATHCS
(depMeHTH.

Peakilii OKHCHEHHS KaTali3yloThCsi MIKpOCOMANbHHMH (EPMEHTAMH — OKCH-
reHasaMu. Y IMX DeakUisX aTOMH OKCHIeHY BXOTh O MOJEKyTH cyGcTpata 3
YTBOPEHHSAM, HaNpHKJIAJ, HOBOI IiIpOKCUIBLHOI Ui KapOOKCHIILHOT IPYIIH.

€ IBa KJIACH OKCMIEHa3: JIOKCHI€HA3W Ta MOHOOKCHTEeHasH. J{iOKCHreHasH
KaTali3yloTh peaKii, B SKHX A0 MOJEKYJIH OpPraHi4HOTO cybcTpaty BXOoaaTh oGHABA
aTOMM MOJEKYIH KHCHIO. MOHOOKCHreHasu motpe0yIoTh [Ba CyGCTpaTH, M0 CIy-
TYIOTh BIIHOBHHKAMH JIBOX aTOMIB MOJEKYIH KHMCHIO. I'onoBHmii cyGerpar (Tokcu-
KaHT) NPHEIHYE OJMH 3 JBOX aTOMIB OKCHIe€Hy, a KOCYOGCTpaT IIOCT24ae aToMH
TIAPOreHy IS BiIHOBICHHS IPYroro aromMa okcureny a0 H,O. KocybGetpaTom moxke
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6yTH BiTHOBJIEHHIT HIKOTHHAMIJ-IMHYKIeOTHADOChAT (NAJI®H+H"), BigHOBIEHHI
¢mnasinmoHonykneoruns (OMHH) Tompo. PiBHAHHA peaxlii MOHOOKCHI€HA3HOTO
OKUCHEHHS Ma€ BHTILAL:

RH + O, + HAI®H + H' — HAJI®" + ROH + H,0.
Jlo naiivucnenniuiux ma 0cobnuso cKadHuxX MOHOOKCUZEHA3HUX PeaKuiil Ha-

nexcams pearyii 3a yuacmi yumoxpomy P-450 (1aspa 3a n10BxuHOW0 XBHi (450 HM)
FOJIOBHOTO MAaKCHMYMY TIOTJIMHAHH). BiH HaneXHuTh 10 TpyIy reMOIpPOTEIHIB.

LiuToxpomMu HanexaTb A0 Kfacy reMonpoTeiHiB, MONeKynu sikux MiCTffTb cdhepym, wWwo
BXOAMTL A0 cknaay cepymnopdipuHoBoi rpynu, abo remy. ®@yHKUIA LuX -cnonyK
noB’A3aHa 3 6iONOriYHMM OKMCHEHHAM. IcHye TpM knacu uutoxpomis: a, b i ¢, wo
BiAPI3HAIOTLCA CNEKTPaMM NOTfIMHAHHA.

§
5

5, ) V/

S ——

5.1.1.1. Lumoxpom P450-3anexHi MOHOOKCU2eHa3Hi cucmemu

Luroxpomu Tpynu P wanexars no uutoxpomiB knacy b. Ile mpocti Guikm.
3apa3 Bizomo nonax 2000 pi3HOBH/IIB IUTOXPOMIB Ipynu P.

[uroxpom P450 3anexni GpepMEHTH MICTATHCA B €HIOIUIA3MATHYHOMY PETH-
kynymi. Iluroxpom P450-MoHOOKCHIeHa3a 3JiHCHIOE peaKuil MOHOOKHCHCHHS
kcenobioTukis. V TBapuH BusBieHo 18 poais LuToXpoM P450-3anexnux QpepMeHTIB
(CYP), sixi BIpi3HAIOTBCS OJMH Bil onHoro OyA0BOIO Ta (byHKH'U{MH.. TiJIL.KI/I U 3
unx (CYP1, CYP2, CYP3) 3patHi Gpatn y4acTh y MeTabomi3Mi KCeHOO10THKIB.

Pix CYP1 wmictute Tpu Buaum depmentis CYPIAL, CYP1A2 i' CYP.IBl.
CYP1Al Mmerabonizye HelTpanbHi MONILMKIIYHI APOMATHIHI BYITIEBO/HI, M0MIApO-
MAaTHYHI Ta rerepolMKIiYHI aminu Ta amigu. Pin depmentis CYP1 3abesneuye
MeTab0omisM 6araTboX NPOKAHIIEPOTeHiB i MyTareHiB, TaKHX, AK Oenso(a)miped, aq.ma-
tokcuH By, muMmerunGensanTpanet, B-nadTunami, 4-aMminobipenin, 2-aneTHIaMIHO-
¢ryopeH 1 OEH3UAUH.

Ha puc. 5.1 HaBeeHO IPUKIAN THIIOBHX PEaKLii, MO BEILYTE 10 ¢hopMyBaHHA
ETIOKCHIHHX T4 elIOKCUAIONBHHMX rpymn. Taki IpyNH 3HAYHO MIABHINYIOTH KaHLEPO-
FeHHICTH IPOMDKHHX METa0OMITIB. ‘ o

Pix CYP2 cknamaerbea 3 10 migponiB, I'ATh 3 SKMX MPUCYTHI B ICYIHIL
ccapuip. HalipaxotuBimi i3opopMu (epMeHTIB, 3HaiiIeHi B OpraHismi JIOJMHH, —
CYP2A6, -2B6, -2C8, -2C9, -2C19, -2D6 i -2E1. Bmict ¢pepmenta CYP2A6 — 1-
10 % 3aranproro BmMicTy CYP y nmedinii, BiH BiiIOBIiAa€ 33 TIIPOKCHITIOBAHHS TaKUX
NPMPOAHHX CHONYK, K, HAIPUKIIA[, KyMapHH. .

IHi crionyKH, 10 MeTaboni3yroThCs 32 JOMOMOroo CYP2AG6, — 11 HIKOTHH,
2-anernaMinoduoypeH, MeTokcHdypaH, IucyabdipaM. HpOK&HHCp(?I‘eHH, IO aKTH-
ByfoThcsi uepes pepment CYP2A6 — ne adnatokcun B, 1,3-Oyrazien, 2,6-muxiop-
GeH30HITPHII Ta Ki/IbKa HITPO30aMiHIB.
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Puc. 5.1. Npuxknadu peakuill hepMeHmMamusHo20 enokcudyeanHs

Honibua no CYP2A6 isohopma CYP2B6 Binirpac BaknmBy pomb y Mera-
Oonismi papmanesTHaHnx npemaparis. CYP2B6 Takox axtuBye dochopopraniusi
CIOIYKH Ta XJIOporipodiTH.

®epmentu CYP2C cranoBuats Benuxuil npouent CYP 'y moachkiil mewinni
(61m3pK0 20 %) Ta BiamoBigasibHi 3a MeTaboONI3M JETKHX KCEHOGIOTHKIB.

CYP2El e rineku omumm mpencraBHukoM CYP2E y 6inbmocri ccasuis.
CybctpaToM s 1BOTO (hEPMEHTY € MOJNCKYIH 3 HH3BKOK MOIEKYIAPHOK Macoo:
€TaHOJI, TETPAXJIOpH ] KapOoHy, GeH3eH, arieraMiHodeH.

bescymniBno, mo Haibimbumit Bincorok CYP y monckkiit neuinni saiimae pin
CYP3. CYP3A4 3aiimae 6nuseko 30 % CYP y moachbKil Mewidmi Ta 30aTHHE MeTa-
OonisyBatu Gararto JKapchKHX IpEIapartiB, TAakuX, SK HUKIOCHOpPiH A, idbeximi,
panaMilMH, €THHLUISCTPaioN, KBiHiiH, MIriTOKCHH, JIigoKaiH, CpUTPOMINIMH, Mif0-
3071aM, Tpia3onaM, JOBACTaTiH i TaMOKCideH. [HuI BaXIMBI OKHCHIOBAIBHI MPOIIECH,
IO 3AiACHIOT, QepMenty poxy CYP3: OKMCHEHHS CTEPOIAHHX FOPMOHIB, MaKpoO-
JA1JHHUX aHTHOIOTHKIB, aJIKAIOINIB, GEH30/1ia3€MiHiB, JIriIpomipHAKHIB, 300KyMapHRY,
HOMIHKIYHUX MOXIAHMX Jirifiponionis i adpnarokcuny B;.

Ao peakuiii okucnenns, wo 3diiicnioomsca yumoxpom P450-3anexcnumu
MOHOOKCUZEHAZHUMU CUCTEMAM U, HALEHCAMb MAKI:

EroxcuayBanns Ta apoMaTHyHe rigpoxcuiaiopaunsi. EnokcuayBanus — Iie
BaXIMBa MIKPOCOMAJTEHA PEAKILisi. Ilpw ii npoxomKeHHI MOXKYTh YTBOPIOBATHCH HE
TUIBKM CTaOLTBHI €OKCHAM, ajle i BUCOKOPEAKIiNHI MeTabomiTd, sAKi € XiMIYHHMH
KanieporeHaMu. OKHCHeHHs hnadraneny (puc. 5.1) — omHH i3 NpuUKIaAiB yTBOpEHHS
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SIMOKCH/TIB Y PEaKUisix apoMAaTHYHOrO TiAPOKCHTIOBaHHA. EMOKCH] JETKO NeperBo-
PIOETHCS MMiJ BIUIMBOM BOAW Ha 1-HadTOM 4 Hix Ai€l0 PepMEHTY emOKCHATIIpONasH
Ha Airiaposaion, abo MoXe B3a€EMOAISTH 3 TIYTaTioH S-Tparcdepasolo Ta yTBOPIOBaTH
FIIyTaTIOHOBI KOH 1OraTH, KOTPi 1erko MerabounizyroTecs. [Is peakiis TakoX Baxkinea
npu MeraGoni3zmi 6enso(a)nipeny (puc. 5.1).

Anigparayne rinpoxcuiroBanus. [lpocti anmibatuyni momexkynu, Taxi, sSK H-
OyraH, H-IIGHTAH, H-TEKCaH, TaK CaMo, fK AalUHKIYHI CIONYKH (IMKJIOTEKCaH)
OKUCHIOIOTBCA JI0 crivpriB. bivHi aidaTiuHi JIAHIIOTH apOMATHYHHUX BYTJIEBOIHIB TAKOX
OKHCHIOIOTECS JIO CHMPTIiB, MPHYOMY MOMUTMBE YTBOPEHHA pAAy i3omepiB. Hanmpuxman,
MPOMUIBHHIA 3ATHINOK H-TIPOMLUIOEH3EHY OKHCHIOETHCS 3 yTBOpeHHaM 3-beninmmponan-1-
ony (C¢HsCH,CH,CH,OH), Oenzmwmernakapbinony (CsHsCH,CH(OH)CH;) Tta
erundeninkapbinony (CsHsCH(OH)CH,CH3). MoxmBe Takox MOjaIblile OKACHEHHS

IIUX CITHPTIB.
* *
> *
R —1GR e
*
* *

3ipouKOoIO(% ) TIO3HAYEH] ATOMH X1ODPY

Anbapin Hiensapin
o) fe) O (6]
0 (0]
——
‘ 0
0" o OCH; 6 0 OCH;
Adnatokcnn By Adnarokcun By enokcup

Puc. 5.2. MNpuknadu peakuiti pepMeHMamugHo20 anighamu4Ho20 ernoKcudyeaHHs

AjidaTuune enmokcuayBanHsa. barato amidaTHuHUX Ta aAUMKIIYHHX CIIOIYK
MICTATh HEHacHYeHi aToOMH KapOoHy, fKi 3JaTHI NEpPeTBOPIOBATHCH Ha EHOKCHIIH.
IpukiagamMu yTBOPEHHs CTabIIbHHUX EMOKCHIIB € NECTHUUA anpJpiH Ta adaTok-
cuHH. Adsatokcud By y miH peakuii yrBoproe HaJa3BHuYaiHO KaHIEPOreHHI Mera-
GoniTH.

Jeankinwsaunsa: 0-, N-, i S-Jeanxinosannn. pn nreankimopanHi Binbysa-
€THCA BIIUIETUIEHHA ANKUIBHUX TPYI, SKi 3HAXOMATHCS Y MOJIEKY/IaX UyKOPIIHUX A1
opranisamy cronyk. Haliyacrilie NeanKkiniOBaHHs 3a3HAIOTH CIONYKH, fAKi MICTATBH
ANKUTBHI TPYIM TIPH aTOMaX OKCHIEHY, HITPOreHy Ta cyabdypy. 3aiexHo Bi HbOro
ApOLECH BIAHIETIIICHHS alKUTBHUX TPYI BiJl MOJIEKYT OPraHiYHHX CHOIYK NOALIAIOTH
Ha O-, N-, i S-neankimosanns. IIpu neankiToBaHHI Ha3BaHMX CIOIYK YTBOPIOKOTBCS
BiAnoOBiHI QeHonH, aminy Ta TioNU (TioheHOMH Ta TIOCTIHPTH).
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O-oeanximosanna GHochopopraHiuHMX TPHECTEPIB BiAPIZHAETHCSA Bifl JACANKi-
JIOBAHHA nm-HiTpoaHizony (puc. 5.3). /leankumoBaHHA ecrepiB NMPOXOAUTH WIBHIIIE
Hix erepiB. [1i peakuii Briepuie onucani Jis iHCEKTHLMAY Xnopodenindocy.

N-oeankintoeanns — 3BUYAHA peakuis y MerabomisMi nikiB, IHCEKTUIHIIB Ta
iHmwux kcenobiotukis. Erunmopdin — MojgenbHuM 06’ €KT i BUBYCHHSA 1i€i peakitii
(puc. 5.3). Merunbra rpyna OKHCHIOETCA J10 anperiinol (opmansaeriny).

OCH; r OCHZOH_‘] OH
= |
- | B +HCOH
~
NO, L NO, | NO;
M-HITPOAHI30.1 n-HiTpodeHON
O CHC | OH o cpo l 0 cHel
CiMO—p_¢ 7 N lcmeno 7 N\ , HO_}l_Jl cl
/ /
C,Hs0 - C,H50 — CoHSO
N
c C cr CH,CHO

Xmopodensingoc

C,Hs0

+ HCHO
NH

Erunmopdin

Puc. 5.3. Mpuknadu peaxyili ghepmMeHmMamugHo20 0earnkximoeaHHs

S-0eanximoeannn: BiIOMO JieKiNbKa peaxilifl AeajKiTIOBaHHs TAKOTO THOY. S-
JEATIKITIOBAHHS XapaKTepHe VIS METHIMepKanTany, 6-meruntionypuny. Li peakuii
NEPEBAXKHO KATaM3yloThcd (PIaBiHOBMICHUMM MOHOOKCHrenazamu. Tioerepu mepe-
TBOPIOIOTHCS 10 BIIMOBIIHAX TIOCIHPTIB Ta aibAerilis.

N-OxueHenHsa. N-OKMCHEHHS Mae JIEKiIbKa HUIAXIB, 4 CaMe YTBOPEHHS Tifpo-
KCHIIaMiHy, okcuMy Ta N-oxcuny. OcraHHIH Haluacrinle OKHCHIOETBCS 3a JOHO-
Morow ¢rapiHoBMIcHUX ¢epmenTis. [ipokcunamin yTBOPIOETECA 3 aMiHIB, TaKHX,
SK aHUIH Ta #oro noximHi. Y BHmaxky Merabonismy 2-anernitaMiHO(GIyopeHy —
TIOTEHIIHHOrO KaHIEPOreHy, BiMOYBAaeThCs WOrQ IMEperBOPCHHA HA KaHueporeH N-
rizpokcu-2-anernnaminoduyopet (puc. 5.4, a).

OKCHMH yTBOPIOIOTBCS N-TIIPOKCHIIIOBANIHAM IMIHIB Ta NEPBHHHHX aMIHIB
(puc. 5.4, 6).

OxucHoBajdbLHe Ne3aMinyBaHHA. OKHCHIOBaNbHE je3aMiHyBaHHsA aMdera-
MiHY HPOXOJMTHL Y MEYiHili KPOJiB Ta B HE3HAYHIH KUIBKOCTI — Yy HeviHii cobak Ta
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ulypiB. Peakiis IpOXoauTh Ha CYCIIHBOMY [0 HITpOreHy KapOOHI, YTBOPIOETBCS
kapOinonamiH, BiaOyBaeTbest BuaiieHuss NH; Ta yTBOpEHHS KETOHY:
R,CHNH, + [O] — R,C(OH)NH; — R,C=0 + NH;.

S-OkucHennst. Tioerepu OKUCHIOIOTBCS MIKPOCOMAIBHHMH MOHOOKCHTE-
Ha3aMu J10 Cyib(OKCH/IIB, SKI HaJali OKUCHIOITECs 10 cyibdomis. 1i peakuii xapak-
TCPHI AN PI3HOMAHITHHX KJACIB iHCEKTHIUAIB: Kapbamaris, GocdhopopraniuHux Ta
XJIOpOBAHHUX BYTJICBOIHIB.

P-OkucHenns: MagoBUBYEHI peakilii HEPETBOPEHHs TpH3aMileHux ¢ocdidis
no oxcuai docdini, Haupukman, mudeninvernndocdiny no mudenimmerundoc-
¢inokcumy.

N-T'iapoxcu-
2-aneTunaminodnyoped

2-Auetunaminodnayopen

(a) YTBOpeHHs rimpokcHnaminin

CHs (l)l

(‘ CH=NH " CH=N-
_ | C-CH=N-OH
NN

CH; HC CH,

Tpumerunaverodeson iMin  TpumeTunaueTofeHOH OKCHUM

(6) Peaxutii yTBOpeHHS OKCUMIB

Puc. 5.4. MNpuknadu peakuiti hepmeHmamueHo20 N-OKLICHEHHS

1

s
CHs0_ ]

PESp—0 NO
C,H50 l

Iaparion

0
CoH;0_Il.
czmo P OO s >P~O—©——N02 + [S]
OCZH; C,Hs0

l ITapaokcon

o) S
il I
HO—< >—N02 + CZHSO—}l’—O’ + cszo—lr—O‘

. OC,H;s OC,H;
n-Hirpodenon Hierwipocpar  ietrndocdoporioat

—

Puc. 5.5. lNpuknadu peaxuili hepmeHmamueHoz0 OecyrnbhyeaHHst
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HecyanpdyBanHs Ta po3wenyieHus TioecTepHoro 3B aA3KYy. Jledki qyxKopiaHi
CHIONYKH, IO MIiCTATH aToMu Cynbdypy (IHCeKTHUMAM, TioOapbiTypaTy TOIIO) Mif
BIUIMBOM (EPMEHTIB 3[aTHi IIepeTBOPIOBATHCH HA BIANOBiAHI OKCHIEHOBMICHI
amanorn (puc. 5.5). ®ocorionarn [(R'O)P(S)OR?)] T1a docdomionarn
[(RIO)ZP(S)SRZ] MAIOTh IHCEKTHUIMHY aKTUBHICTS.

B oprani3mi ccaBuiB yHacmifok peakuii gecyiabdyBanns, B Ak =P=S rpymna
nUX IHCEKTHULM/B MNepPeTBOPIOIOThCA Ha =P=0 rpymy, Wi CHOTYKH BiJ BiJHOCHO
HEaKTHBHMX [IEPETBOPIOIOThCA HA IHriGiTopH XomiHecrepasu. lle mpusBomuth 10
mopyUIeHHS QpyHKUiH HEeHTpaabHOi HEPBOBOI Ta CEPLIEBO-CYMHHOI CHCTCM.

JMenukiizanisa MeTnieHaiokcn- (Gem3mgiokcnabunx) Kizens. Haiiiporig-
HIIIMHA MeXaHi3M i€l peaxilii — e aTaka Ha METHJICHOBHI KapOOH, BIIILICIUIEHHS
BO/M Ta YTBOpPeHHs kapOeny. PeakuifinozgaTHuii kapbeH abo pearye 3 3ai3oM rema
ta popmye CYP-iHriGiTOpHMIA KOMILIEKC, a00 PYHHYETHCS 3 YTBOPEHHAM KATEXOIY.

R:©: OH
R, OH

Karexon
R 0 0 0
CH, — CHOH —— \C:
/ O/ -HQO /
Rl O R] R1 O
KapGen

|

YTBOpeHHA KOMILIEKCY 3 Fe*
(inribye CYP)

2

Puc. 5.6. MNMpuknad peaxyjii pepmeHmamueHol deyuxnizauii
memuneHadiokcu (6eH3unGioKcunbHUX) Kineup

5.1.1.2. ®nasiHOBMICHI MOHOOKCUZ2EHAa3HI cucmemMu

Jlesiki peakiuii OKMCHeHHs, 10 BifOYBaIOThCA y MIKpOCOMAax, KaTalli3yIOThCH
¢bs1aBiHOBMICHUMH (epMeHTaMu (puc. 5.7).

Hanpuknan, TpervHHi aMiHM, Taki SK TPUMETWIAMIH Ta JMMETHJIAMIH,
MeTaboMi3yIoThes 10 N-OKCHIIB MIKPOCOMAJIBHOIO aMiHOOKCH/IA3010, IO HE MIiCTHTh
y cBOEMyY ckiazi nuroxpomy P450. Ifi gpepmenmu nazueawomo mikpocomanbnumu
¢nasinosmicnumu monoorxcuzenazamu (FMO).

SIk MpUIyCKaloTh, iCHye LIOHaliMeHIIe micTh i3000pM LBOro GpepMeHTy, Lo
knacudikyrors Bix FMOI go FMO6. KoxHa i3o¢opMa NpUCyTHS B JIIOACHKOMY
opraHimi, Xo4a nesiKi 3 HUX y Aopociomy oprauismi HeaktuHI. Hanpukiaz, FMOI,
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IO NPOABNAETHCA B eMOpIOHIB, 3HMKAE BIIHOCHO IHIBHAKO MIC/Sl HAPOMKEHHS IH-
tiHd. Pepment FMO3 — ue nepesBaxkaroua moiceka FMO. Boma morano CHH-
Te3yeThCs B eMOPIOHiB, npoTe fo6pe y Billi BiJl OXHOro POKy 0 MIOXHIOrO BiKYy.

o-
L g Oa—Oke
- ~
NS CH3 NS l C|:H3O CH3 \CH3
N N

Hikorun Hikorun-1-N-okcuz, JlumeTHnaninin Jlumerumnaninin N-okcH
O
ﬁ ﬁ/ C,H;0. ﬁ C,H;0 § (l)
215 1]
CNH, —> CNH, SP—S-CHy-S-CoHy = * ° >P—S-CH,-S-C,H;
CoHsO C,H;0
TioGensamiz Tiobenzamin S-okcu ®opar opar cyedhokcH

0
P—CH; ——» PLCHg

Hudeninvernndocdin  JInderimernndocdin oxcuu

Puc. 5.7. Mpuxnadu peaxuili hepMeHmMamueHo20 OKUCHeHHs KceHobiomukia,
AKI Kamanizylomscsi (hragiHO8MICHUML MOHOOKCU2EHa3amMu

Taui FMO € Bece me mano BuBdYenuMM. Jlikapchki cnomyku, siki mera6oni-
syioTecst FMO — ne iminpamin, TiobeH3aMif, XI0pnpoMasHH, MpOMeTasHH, IHMe-
TH/IMH, TaMokcideH; nectuummu: ¢opat, donodoc, MeTiokap6; KaHueporenu — 2-
aMiHOIIyOpHH; HEHPOTOKCHKAHTH: HIKOTHH, 1-metna-4-denin-1,2,3,6-rerparinpo-
NIpHJIUH TOLIO.

5.1.2. Peakuii HeMiKpOCOManbLH020 OKUCHEHHS KCeHo6iomukie

KpimM MikpocoMaqpHHX MOHOOKCHTe€HA3, iHili (ePMEHTH OKHCHIOITb KCEHO-
GloTHKH. BOHH J10KaIi3yIOTECS y MITOXOHPIAX 260 LUTOMIa3MI KIIITHH.

AJikoroasjerizporenasa. GEpMEHT alKOrONbIEriIpOreHasa Karalisye nepe-
TBOPEHHS CIIMPTIB HA ANbJCTiAM Y KETOHHM:

RCH,OH + HAZT" — RCHO + HAJIH+H".

o peakuito noTpiGHO BiPi3HATH Bix MOHOOKcHreHyBamus eTanony CYP, ske
BiIOyBa€ThCs B MiKpocoMax. Peakuist, mo BinOyBaeThCs I €10 aqKOrombaeri-
poreHasH, 3B0pOTHA: KapOOHIIBLHI MPYNH 31aTHI BiTHOBIIOBATHCH A0 FiIPOKCUIIBHIX.
e naiiBaxcmBimit pepmeHT MeTaboi3My CrIHpTIB.

Hapani aneierigga rpyna OKHCHIOETBCS 0 KapOOKCHIBHOL. AJbaeriiu TOK-
CHYHILI TA BaXKO BHJUTAIOTECA 3 OPTaHi3My depe3 CBOIO JinodinpHicTs. CriuproBe
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OKHCHEHHS — LI¢ peakifi akTHBaIll, sIKi CIPUAIOTh NMOJAIBIIOMY OKHCHEHHIO aIbjie-
TiJ1iB 0 KUCIIOT.

IlepBUHHI CIUPTH OKHCHIOIOTBCS [0 ANbAEriliB. H-ByTaHON OKHCHIOETBCH 3
HalBUIIOIO MIBHJKICTIO Cepell HepBUHHUX CHUPTIB. BTOPHHAI CIMPTH OKHCHIOIOTHCH
10 keronis. ITIBHAKICTh IX OKMCHEHHS HWK4a, HDK HEPBHHHMX, a TPETHHHI CIOIHPTH
[IPAKTHYHO HE OKHCHIOIOTBCH. AKTHBHICTh aJIKOrONBIETIIPOreHasy iHribye psij
reTepOLMKIIIMHIX CTIONYK, HATPUKIAJ, 1Tipa3os, iMinason Ta ix MOXinHi.

AJbaeripieriiporenasa. AnbJeriay MOTPAIUIIOTE B OPraHi3M 3 PisHOMaHIT-
HMX CHIOTEHHHX Ta eK30reHHMX JpKepell. EHIOreHHO anbpjeriiii yIrBOPIOIOTBCSA B
OpragizMi 3 aMiHOKHCIIOT, BYTJICBO/IIB, JIiMi/iB, GiOr€HHUX aminis, BiTaMmiuiB Ta CTe-
poinis. ITix gac MeraGonisMmy 6araTbox JIiKiB Ta J06aBOK YTBOPIOIOTBCS aTbIerIH.

AJbJIErian — peaxkiiiiHO3HaTHI el1eKTpOQiIbHI CIIOAYKH. BOHH JIerko pearyrorh
3 TionpHUMH Ta aminorpynamu. Jleski anberiyi BOJOAIIOTh TEpaneBTHIHUMH edek-
tamu. Pa3oM 3 THM, Haivacrirme BOHU € HUTOTOKCHYHHAMH, T€HOTOKCUYHUMH, MY-
TATCHHAMH T4 KAHIEPOTEHHMMH CHOJyKamH. AulbJIerizierigporenasa Katamisye
YTBOPEHHS KMCIOT 3 aniaTHUHHUX 1 apOMATHYHHX AJIbJET1/IIB!

RCHO +HAJl" — RCOOH + HAJIH + H".

Hapani KicioTH 37aTHi yITBOPIOBATH KOH TOTATH.

Aminookcnaasu. Hajipaxomsima GyHKilis aMiHOOKCH/IA3 — OKMCHEHHS aMiHiB
(puc. 5.8). Jlpa Tumm amiHoOKCHI43 OepyTh y4acTh B OKUCHIOBAJILHOMY JAe3aMiny-
BaHHI eHIOTEHHHX 1 eK30T€HHHX aMiHIB.

CH,NH, CHO
= /L
\
|

I +0;+H0 — > | +NH; +H,0,

DN

Cl Cl
n-Xs10poOeH3wIaMiH n-X1opobeH3ansaerin

(a) Peaxitii MOHOAMIHOKCHAA3H

H,N-(CHy)s-NH; + O, + H;O ——— H,N-(CH,),-CHO + NH; + H,0,

Kanasepin
(6) Peakuil niaMiHOKCHIA3H

Puc. 5.8. Mpuknadu peakyill hepMeHmMamugHO20 OKUCHEHHS,
AKi Kamanizylombscsa aMmiHookcudasamu

Monoaminoxcuoazu. MoHOAMIHOKCHAA3U — Iie (GJIaBONPOTEIHH, AKi 3HaneH1
y MITOXOH/pisX Psjly TKAHUH: IICUiHKa, HUPKH, MO3OK, KpoB’siHi eneMenTH. Lle rpyna
noni6unx depMenTip. Xoua 11 (pepMeHTH Y LEHTpanbHi HEPBOBiH CcHCTEMI Ha-
camrepel 3AIHCHIOIOTE /e3aMIHyBaHUsA MeiaTopis, v mediHui BOHM. J€3aMiHYIOTh

o
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TNCPBHMHHI, BTOPMHHI Ta TperTwHHi amidatiuni aminu. IBuakicTs esamiHyBamHS
HCPBHHHUX aMIHIB € BUIIOIO, HDK BTOPHHHUX 1 TPETHHHHUX.

Hiaminokcuoazu. Jliaminokcunasu — e GepMeHTH, MO OKHCHIOWTH aMiHH A0
anbaeriais. BoHu BijaoTh mepesary anigaTuaHaM JiaMiHaM, IO MawoTh y CKiazi
HOTHPH a00 m’sATh KapOOHOBMX aToMiB. JliamiHH 3 nmaHkamu kapGomy, SIKi MAroTh
Olapmie jeB’ATH aToMiB KapOOHY, He € CybCTpaTaMm Julf JIaMiHOKCHAa3 Ta OKHC-
HIOIOTHCS MOHOAMIHOKCHIA3AMH.

5.1.3. Peakui'l' KooKcudayii kceHObiomuKie YUKNOOKCU2eHa3aMu

IIpotsiroM 610CHHTE3y NpOCTATNAHIMHIB, TONIHEHACHYCHI XUPHI KHCIIOTH,
HANPUKIA]L, APaXiJOHOBA KHCIOTA, CMOYATKY OKHCHIOKTHCS 10 IifPONepOKCHIY
npocrariananny Go. Mo peaknito karanisye umxiookcurenasa (COX), sxa Mae
TaKOXK Ha3BY “npocrarmanfuHcunrasa”. Iei ensuM posmimennii Ha MemGpaHi Mik-
pocoM Ta 3Haiiiennit y 6araThox TkaHuHaX. Bid TakoX 3HaXOAMTBCA y HMpPKOBii Ta
cimMstHil Besukynax. Lle riikonporein 3 MonekynspHow Macoro Giusbko 70 000 a,
IO MICTHTB TEM.

HoriM nig aieo GpepMenty mepokcuiasu rixponepokcua mpoctarmanaud G,
neperpoproeThes Ha npocrarsangud Hy. Ilig wac usoro nepersopenns Binbysaerscs
Kf)oxcxmauiﬂ KCeHOOI0THKIB (pHc. 5.9). € maui, o HNEPOKCH/IA3a KOOKCHIye 6arato
Pi3HNAX KceHOOI10THKIB,

Ileit MexaHisM BaXIMBHE Y MeTabomizMi KCeHOGIOTHKIB y TKAHHHAX 3 HU3BKHM
BMictroM CYP i FMO, ane 3 BUCOKHM BMICTOM MpocTariaHIHHCHHTAZH.

COBiJmMO, o nuknookcurenasa (COX) icnye y Burisgl qsox i3odopm, COX-1
Ta COX-2.

:*—\/z\/\/com{ | j)

S S Ot

ApaxizoHoBa KHcIoOTa

Tiponepokcua npocrarnannuny G

1. Ifuxnooxcurenasa Kookcujrais
2. Iepoxcuaasa KCEHOBIOTHKIB

Hpocrarnanaus H, OH

Puc. 5.9. MMpuknadu peaxuit hepmeHmamugHol kookcudauii kceHobiomukie
npomsizom GiocuHme3sy npocmaaznaHouHia
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TIpoTaroM KOOKCHIYBaHHs, JsAKi MeraGoni3oBaHi CyGCTpaTH CTaloTh OLIBIL
TOKCHUHMMH, HDK BOHH OyIH CrodaTKy. Y LMX PeakilisX yTBOPIOIThCS BUbHI pa-
IMKaIM, SIKi iHIMIIOIOTH INEPOKCHIALII0 JMIMAiB, @ TAaKOK 3B’A3YIOTh KJIITHHHI
mpoteinu abo JHK.

[HwmMif HUISX aKTUBAlli mependavac YyTBOPEHHS IEPOKCHPAMKaly IPH peak-
wisix MeraGomismy npoctarnanauHy G,. Lla peaxiifina MONCKyIa MOXE €IOKCHAIY-
BaTH GaraTto cyGCTpaTiB, 30KpeMa, MOTIMKIIuHI apOMaTH4HI BYTJICBOJHI, 3arajoM
IPUBOISTYM 10 30UIbIEHHS TOKCHYHOCTI BIAOBIIHHUX CyOCTpATiB.

5.1.4. Peakuyii eidHoe1eHHs KCeHOGiomukie

Psin yHKIIOHATLHUX TPYI, TAKUX, K HITPO-, Mia30-, KapOGOHiT-, qucynbdin-,
CYIbGbOKCH/-, aTKEHH Ta [ATHBANCHTHMII apCeH, 3/1aTHi IO BIJHOBICHHSA, XO4a y
6araThOX BHIIAJKaX BAXKKO 3p03yMiTH, GEPMEHTATHBHA U PEakilis 9u Hi. Y JCSIKHX
BUIA/KaX, 5K, HATPHKJIA/, BiTHOBJIEHHA MOABIHHOrO 3B°A3Ky B IMHAMOHOBIH KHUCJIOTI
(CéHsCH=CHCOOH), peakiilo BiIHOBIEHHA IIOB’SA3YIOTh 3 JI€I0  KUIIKOBOI
MiKpOGhI0pH.

HiTpoBigHOBIEeHHA. ApOMaTH4Hi aMiHH YTBODIOIOTBCA TiA €0 HiTpOpe-
nykTa3 Gakrepiit Ta ccasuis (puc. 5.10, a). Ilio peakuiro karamsye CYP. Bona
iHriGyeThes 3a HAABHOCTI OKCHUTEHY.

NHOH

DD O

Hirpobenson  HirposoGenson @cHinrinpoxcunamin Anilig

©® oy - CH

g S S o

4-Amino-3,2’-mumerunazobenzen  4-Amino-3,2 -III/IMCTI/IJIFI,ZIpa306eH3CH

eciae

o-Tonyinux 2-Metunbenson-1,4-guamin

Puc. 5.10. Mpuknadu peaxyiti hepMermamugHo20 HiMposidHosneHHs (a)
ma a306i0Ho8neHHs (6)
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AsoBinuosaenns. Peakuii asosiznosnenns (puc. 5.10, 6) noxiGHi 10 peaxiriit
HITPOBIAHOBJICHHA. 3NAaTHICTh KIITHH CCABI[B BiIHOBJIIOBATH a30CHONYKH HH3bKA.
BBaxkatoTs, L0 KIKOYOBY PO y a30BIAHOBIEHHI Biflirpae BHYTpilHs Mikpoduiopa.

‘ Bimnosnenust gucynndinis. eski aucynsdinu BimHOBIOOTECT 10 Cylbho-
TIAPHIILHHX CTIOMYK (puc. 5.11). Barato 3 1ux peakuiil TpucTafiitii. OcTaHHs peaxiis
KaTal3y€eThCA INMyTaTioH penykrasoio. Imyration (GSH) BucTynmae sx kodepment
(nebinkosa yacTuHA GepMenTy):

RSSR + GSH — RSSG + RSH
RSSG + GSH — GSSG + RSH

GSSG + HAII®H + H' — 2GSH + HAJI®"

S S
CoHs ] i Cols CHs i
N—C—§—8—C—-N__ ~—> 2 N—C—SH
C,Hs CoHs C,Hy”
Hucynspipam Jietwiauriokapbamingna
KUCIIOTA

Puc. 5.11. lNpuknadu peakuil ¢hepMeHmamueHoz0 8idHOGIEHHS ducynoshidie

BixHoBIeHHsI KeTOHIB Ta aabjeriain (puc. 5.12).Ha Bigminy Big 3BOPOTHHX
PeaKilid BITHOBJICHHS 33 JONOMOIOIO aJIKOTONBIETIAPOreHasH, albIeripenyKTas3n
BITHOBJIIOIOTh  @JIBACIIAM Ta KEeTOHH He3BoporHbO. lle HAJIPH-3amexui, murto-

TJIa3MaTH4H1 (bepMeHTI/I 3 HHU3BKOIO MOJCKYISIPHOIO Macolo. Bouu Mictiathes B pi3—
HHX TKaHHHaX.

_0
Cl@-C\H —_— Cl@CHzOH

n-X10poGeHsaberis n-X10poOEH3MIOBUH CITMPT

Puc. 5.12. Mpuknadu peaxuiii 6idHo8MEHHA KemoHig

5.1.5. Peakuyii 2idponizy kceHo6iomukis
3 ecmepHUMU ma amMiOHuUMuU 2pynamu

DepMeHTH 3 eCTEPa3HOIO Ta aMiJa3HOK aKTUBHICTIO (puc. 5.13) MONIUPEHI B
opranisMax y 0araTeox TkaHHHaX. Bonu kaTamisyroTs Taki peaxuii:

RC(O)OR’ + H,0 — RCOOH + HOR'Tizponis ectepis
RC(O)NRR” + H,0 — RCOOH + HNR'R” T'iaponi3 amizis
RC(O)SR’ + H,0 — RCOOH + HSR/ I'izponis Tioecrepis
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Peaxuii B-Ectepasn
Puc. 5.13. MNMpuknadu peakyiti pepmMeHmamueHo20 2idponisy kceHobiomukie

O
1
CH3~C~O‘©’N02 +H20 —— CHj

Peakuii C-Ectepazu

Baaxaroth, 110 KapOOKCHIIecTepa3H Ta aMijiasu — 1ie pisHi depmenTtu. IIpore
aMigasu 3aBXOM TPOSBIAIOTH HEAKY €CTepasHy aKTUBHICTb, 1 HABMAKH, CCTEPA3H —
aMigas3Hy.

3BakaloyM Ha BEIHMKY KUIBKICTh ecTepa3 y 6araTboX TKaHWHAX 1 CYOKITITHHHUX
dpakiisx, a TakOX 3HAYHY KUIBKICTB CyOCTpaTiB, fIKi BOHH TiPONI3yHOTh, BaXKO
3amponoHyBaTH cxeMy kinacubixamii ecrepas. IToain Ha A-, B- i C-ectepasu 3niic-
HIOETBCA Ha OCHOBI iX 3aTHOCTI TiAposi3yBaTH TpHecTep dochaTy (1apaoKkcoH).

A-ecrepasu (apuiiectepasH) IiipoNi3yloTh apOMaTH4HI CIIONYKU. BOHH Takox
30aTHI Tigpoai3yBaTH IHCEKTHIM[ TNapaoKCoH. B-ecrepasm — Halbinema Ta
HaliBaXJMBilla rpyna — IHriOYOTbCA mapaokcoHoM. Yci B-ecrepasn Marorth
CEPHHOBMH 3aJMLIOK B aKTHBHOMY L[CHTPI, AKHH (HOCHOPHITIOETECA UM IHTIGITOPOM.
I{a rpyna MicTuTh psa pisHUX (depMeHTIB Ta iX i30¢epMeHTiB. barato 3 HHX MaKTh
abcomoTHo pisHy crnenudiuHicTh B3aemonii 3 cybcrpatom. Hampuknan, us rpyna
MICTHTBb KapOOKCHIIECTEPA3H, aMi/ia3d, XOJiHecTepast, MOHOAIMWINIIILEPON Tinash H
apuiaminasu. Barato 3 pux ¢QepMmeHTiB rigponidyiors ¢isionoriuni (eHporemni)
cy0cTpaTti, a TAKOXK KCCHOO10TUKH.

C-ectepasu, abo auermiecTepasy — rpymna ecrepas, mo HaiKpalle Tifponisye
auneTHIbHI ecTepd. JlIs LMX ecrepa3 NApaokCOH He CIyrye Hi cyOcrpatom, Hi
IHT10ITOpPOM.
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5.1.6. Peakuii 2zidpamauii enokcudise

Enokcuani Kimbhs ankeHiB Ta apeHiB rigpatyiors (GepMeHTH, BiIoMi sK
enokcuy rigpanasu (puc. 5.14). Ilpu rigparanil GpopMyioThes BIANOBIAHI TpaHC-
Aiond. Xoya TiipaTanis OKCHMPAaHOBOTO KUIbLS HPUBOIMTL 1O JETOKCHKALIi peak-
HIAHO3JIATHOTO ENOKCHAY, Y NesSKMX BUIAJKaX, SK, HaNpUKiaj, OeHzo(a)mipeny,
riipatalis eNOKCHAY — IEePIUIMH KPOK Yy MOCTIA0BHOCTI MIEPETBOPEHD, AKi NPHBOAATH
JI0 YTBOPEHHSA HaA3BHYAIHO TOKCHYHOTO MPAHC-IUTIAPOIIONY.

OH
O OH
+H,0 T

Crtupen 7,8-okcun

s

CrupeH 7,8-rmikons

HO H
OH
FH0 —> H
/

Hadranen 1,2-okcun Hadranen nurizpoaion

3,

Puc. 5.14. MNMpuxnadu peakyili hepmeHmamusHoi zidpamauii ernokcudia

Peakuis cxkmajaerbes 3 Hykineo(iIbHOI aTakd Ha OKCHPAaHOBHM KapOoH 3
yrBopeHHsM -OH rpymnu.

5.1.7. Peakuyii 3a yyacmi QT deziOpoxnopura3su

JAT neriapoxnopuHa3sa — GepMeHT, KU MICTUTBCA B OpraHismMax CCaBLiB i
koMax. Bin karanisye nerinpoxnopysanus JUIT no JIIE (puc. 5.15). Kpim peakuiit
nerinpoxnopysauus JJIT mo JAE ta JJJ (2,2-6ic(n-xnopodenin)-1,1-quxnopo-
eran) no TJIE (2,2-6ic(n-xnopodenin)-1-xaopoerunen), AT neriapoxmopunaza
TaKOX KaTajisye JerifporajiorenyBants kinbkox JJIT ananoris.

H
|
o)) e )l )
CCh CCh
JUIT

JJE
Puc. 5.15. MNpuknad peaxuii 3a yyacmi 4T dezidpoxnopurasu
JUist IpoXOKeHHs peakuii HeoOXifHa HasBHICT IIyTaTioHy. DepMeHT icHye y

BHIJISIZII TETpaMepy.
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5.2. Peaxuit Il cTagii meTaboniamy kceHo6ioTUKIB

IMponyktu I crasii MeraGomizMy KceHOOIOTHKIB MIiCTATH (DYHKIIOHATBHI IPY-
IIU: T1IPOKCH, aMiHO, KapOOKCH, eMOKCH abo rajores Ta MOXYTh BCTYNATH B peakuii
KOHforauii 3 JesKHMMH pPEYOBHHAMH, IO MICTATHCS B OpraHi3Mi (CHAOrCHHUMH
merabomitamu). Peaknii koH 'toraiii € peakirisiMu GiocuuTesy. BoHH OTpHMMany Ha3By
II cranii merabonizmy. EHtoreHHi MetabomniT — 1e I[yKpH, aMiHOKMCIIOTH, TJIyTaTioH
Tougo. OTpuMaHi KOH’IOratd B IEPEBaXKHIH OLIBIIOCTI BHOAAKIB OUIBII HONSPHI,
MEHIII TOKCHYHI Ta JIeriie BUAAISAIOTECS 3 OpraHi3My.

Peakiiii kon’toratii nepexbayaroTh aKTHBAIIIO MeTaboIiTIB BHCOKO-CHEPTeTHY -
HUMH IHTEpMeliaTaMH Ta NOALIAIOTHCS Ha JIBA THITW: THM I, B SKOMY aKTHBOBaHMUH
KOH IOTYIOUHIl areHT B3aeMolie 3 cyOcTpaToM, 1o Beae J0 YTBOPEHHS KOH IOTOBa-
HOrO TPOAYKTY, Ta Tun ll, B AKOMy akTHBOBaHMii cyOcTpar, B3a€MOJI€ 3 aMmiHO-
KHCIoTaMH abo iX moxigHHMHU. YTBOPEHHS KOH’IOraTiB 3 cyib(aramM Ta TIIKO-
3ujamMu — TIpuKIaau peakuiit [ Tumy, toni sk I Tum peakitiii craHOBIATH MEPEBAKHO
peaxuiii yTBOpeHHS KOH 10raTiB 3 aMiHOKHCIOTaMH.

5.2.1. Peakuyii KoH’r02ayii 3 2/110KypOHOB0I0 KUCSTIOMOK0

Peaxkitisi TJIIOKYPOHIYBAaHHS — OJMH 3 I'OJIOBHHX NUISAXIB BHJQJICHHS 3 Opra-
Hi3My GaraThox JinoiibHUX KCeHOOIOTHKIB Ta eHM0010THKIB. MeXaHi3M KOH IoTaIlii
(puc. 5.16) micTuTh peakiii B3aeMoii KCeHOOIOTUKIB 3 PI3HOMAHITHUMH (QyHKIIO-
HanpHUMH Tpynmamu (R-OH, Ar-OH, R-NH,, Ar-NH,, R-COOH, Ar-COOH) i3
CaXapUIHUM HOXigHHUM, ypmauH 5-gudocdornioxyponosorw kuciorow (YIDIK).
depMeHT, 10 KaTali3ye L0 Peaklilo — IIIOKYPOHO3UN Tpacdepa3a — Lie moinel-
THIHHA JAHIIOT MOJEKYJIIPHOIO Macow Omu3pko 59 000 nanbToH, MO MICTHUTH
BYIJICBOAHCBHH KOMIIOHEHT.

Peakiliss TIIOKYPOHITYBaHHS HAICKHUTh JIO peakuii HykIeohUIbHOro 3aMi-
mteHHA (peakuis Sn2) ¢yHKHioHansHOI rpynu cyOCTpary 3 BajabJAEHIBCBKHM 00ep-
taHHsIM. Y®I'K mae a-xoudirypauiro, micns iHBepcil chopMoBaHHH TIIIOKYPOHiA
HaGyae B-xondirypanii. KpiM Toro, yreopioerscs ypuaus 5'-audocdar (VD).

I'mioxypoHimHa KOH IOTaLlis Bele 0 YTBOPEHHSA MeHul 010JI0ri4HO Ta XiMI4HO
aKTHBHUX CIIONYK. XapaKTEPHOK OCOOJIHUBICTIO IIIOKYPOHIJIB € T€, 110 KapOOKCHIIb-
Ha rpymna B iX MOMEKYNax 3ajMIHa€Thes BUILHOK. TOMy B Iia3Mi KpOBi Ta B ceul
FTIOKYPOHIIM Maiike TIOBHICTIO 10HI30BaHI 32 KapOokcunbHOW rpynow. Taki o6’ en-
HaHi CTIOJYKH € OUIbIl MOJSIPHUMH Ta JIeTIHe BUAUIIIOThCS 3 opraHisMy. Ileit nponec
y OLTBIIOCTI BUIIAJIKIB CTIpUSAE AETOKCHKAILI KCEHOO10THKIB.

Pa3oM 3 Tum, 3apa3 BitoMo GaraTo NpUKIANIB, /i€ IIIOKYPOHiIHA KOH Iorauis
TMPUBOJITL JIO YTBOPEHHS OUIBIN TOKCHYHWX CHONYK, Hampukiaza, OioakTHBanis
N-rigpokcu-2-anerunaminodnyopiny. Lleit cyGerpar, Ha BiMiHy BijJl 2-aleTHIIaMIHO-
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¢uyopiny, He B 3Mo3i 3B’sa3yBatuck 3 JIHK 6e3 peakuiii MeraGomismy. I'mioky-
pOHIIOBa KOH’Iorauis uepe3 3B’s3yBaHHSA OKcureHy (N-Tiipokcu rpyma) Beae A0
YTBOPEHHs IelaTOKaHLEeporeny, mo 3aaTHui B3aeMoniatu 3 JTHK. IHmmit BigHOCHO
BEJIMKMH KJAC KCEHOOIOTHKIB, sIKi 4aCTO aKTUBI3y€ TIIOKYPOHIIMHOBA KOH IOTallis —
AT TIOKYPOHiJ KapOOHOBHX KUCIIOT.
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OH COOH
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Puc. 5.16. Peakuisi thepmenmamueHoi koH'to2auil 1-Haghmorny 3 2roKypoHO80I0 KUCIIOMOIO
ma npuknadu mokcukarmia, Wo 8CMynamsb y U peaxuio

TepanesTnuni mpemapaTH y MeXaxX NBOTO KJAcy MICTATh HeECTEpOiaHi
aHTM3anaibpHi NpenapaTy 1 aHTHKOHBYJIbCAHTH. Pi3HI MOGIYHI CHHIPOMH KIIIHI4HOTO
BUKOPHCTaHHSA JICAKUX 3 LIMX IpenapariB, 30KPEMa, HUTOTOKCHYHI, KAHIEPOreHH] Ta
pi3HI IMyHOIOri4HI epeKTH, NMoB’s3aHi 31 3/aTHICTIO aKTUBOBaHWX TIIIOKYPOHIJaMH
cyOcTparis pearysatH 3 HykireodinbHumu Makpomonekyiamu (poreinu ta JTHK).

Croroni cnocTepiraeThCs BeJMKA Pi3HOMAHITHICTH Peakiiif 3a y4acTi IioKy-
poHo3uIITpancdepas, Npy ULOMY YTBOPIOIOThCA O-TIIIOKYPOHiau, N- riokypoHiau Ta
S-rmoxyponigu. ['mokyponosunrpascdepasn BiIIOBiAaIbHI 3a GioTpanchopMallito
noHaj 350 pisuux cybcrpaTis.

5.2.2. Peakuyii koH’ro2ayii 3i cynschamamu

CynbdysanHs Ta rifiponi3 cynb(aTHHX KOH'IOTAaTiB KaTaNi3y€ThCs Pi3HMMH
cyimsdorpancdepaszamu (SULT) i cynpdarazamu. Bonu Binirparots BaximuBy pois y
MeTaboNli3Mi Ta HepeMillleHHI KceHOGIOTHKIB 1 eHjoreHHux cybctpari. Peaxmii
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¢depmeHTy CcymbdorpaHcdepazd 3 pi3HHMH KCEHOOIOTHKAMH, 30KpEMa CIHPTAMM,
apHIaMiHaM# Ta (PEHOTaMH BENyTh /10 YTBOPEHHS BOJHHMX PO3YMHIB CyIb(aTHHX
ecTepiB, AKi JITKO BUAANAIOTHCA 3 OPraHi3My. ‘

I{i peakuii BaxiuBi B merokcukaiiii. Bonun Gepyrs ydacTb B Merabomismi
KaHLEPOreHiB, NUILXaxX KIITHHHOI curHamizauii ta perymauii. [lnaxu cynedysanns,
HaBezeni Ha puc. 5.17, ckianarotses 3 aBox cucteM: SULT, ski kaTammi3yroTh peakuii
cynbdyBaHHS, 1 cyIb(aTasH, 10 KaTali3yoTh peakiii Triaponisy ectepis cyisdaTis.

Buaineno maBi pomuuu ¢epmentis: ¢deHon cynabdorpancdepasn (P-PST,
SULT1A2, M-PST i EST) i rigpokcuctepoinsi cyisborpancdepasu (HST). Hornpu
pisi popmu denoncynshorpanchepas Oyao OTpUMaHO 3 MEYIHKU LIypiB, KOXKEH 3
AKHX KaTalizye cyabhyBanHs pisHuX (eHoNiB 1 KATeX0JaMiHIB. '

o ADC - anenosux S’I-dJocd)ocynmba'r
ATD e AT® ALl _ , /

5 4-H1Tp0(1)eHOII PBADC - 3-tochoaneHosun 5-gochocynndar
SO ——> D 3 ;
‘ ARC PADC DAD - 3/—d)oc¢oaz1eunxml 5'-pocdar

Cynsdotparcdepasa Cymsdaraza

4-Hirpoderon

NO, cynbdar
_ o OH
2-Hadrinamin H,C \
Ectpon
NH 0\
2 ol
oH<"" H g >—cHy
/ HO NH
H C)\/Cﬂg L
3 HO\_
2-byranon Honamin Auneraminoded

Puc. 5.17. Peakuis ¢hepmermamusHol KoHto2auil 3 cynsghamamu
ma npuknadu MoKCcuUKaHmIg, WO eCMynaromb y Ulo Peakyito

€ xinbka i30dopm rigpoxcucTepoin cynbdorpanchepas. Bonm Karanizyrors
peakuii, BaXXIHBI B MeXaHi3MaxX JCTOKCHKALii Ta B CHHTE31 i TPAHCIOPTI CTEPOIiB.
Tinpoxcuctepoin cynbdpoTpancdepasu pearyoTh 3 IPOKCUCTEPOIAaMHU, HEPBHHHU-
MH i BTOPHHHHMH CIIHPTAMH, ajie¢ He pPearylTh 3 TiAPOKCHIIbHHMM TIPYNaMH B
apOMATUYHUX KUTBIAX CTEPOIMIB. |

5.2.3. Peakuii MemurnrogaHHs

Benukuii psajx K eHIOTEHHUX, TaK 1 €K30M€HHUX CHOIYK MOXYTh METHIIIO-
BATUCh JIeKinbkoma N-, O- i S-meruntpancdepaszamu (puc. 5.18). Haiinouwmpeninmit
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METUIIOBUH JOHOP — S-aneHo3u meTioHiH (SAM), sxuit hopMyeThCs 3 METiOHIHY Ta
ageHosuHTpudocrary (AT®). Xoua i peakuii 3MEHUIYIOTh PO3YUHHICTH KCEHO-
610TUKIB y BOJIi, BOHU HAJIEXATH JIO Peaxiliif JeTOKCHKAIIIL.

=
Z | III + S-ACHO3WI-METIOHIH ——» | I\II *+ S-AZIeHO3HII-TOMOLHCTETH
> SAH
Sy H (SAM) N CH, (SAH)
HowmikoTux HikoTHH
NHC(O)CH;3 NHC(O)CH;3
+SAM —_— @ + SAH
OH OCH;
Iinpokcraneraniizg n-MeTokcHaneTaHiniz
SH SCH;
+ SAM —_— © +SAH
Cl Cl
n-XnopotiodheHon n-Xnopo-S-Metunriodenon

Puc. 5.18. MNpuknadu chepmMeHmamuaHuUx peakyiti MemumoeaHHs

N-Memunrweanna. Jlekinbka ¢epMeHTIB KaTallizyloTh peakiii N-mMeTwiio-
BaHHA. Lle, 30kpema, cnenugiuna ricraMid N-merwirpancdepasa, (heHieranonaMia
N-Mmetuntpancdepasa, sKi xaTaji3ylOTh METHIyBaHHs HOPAApEHANiHy 10 ajpeHa-
NiHY, a TAKO)XK METHIIIOBAHHS 1HIIMX (eHiieTaHonaMiHHUX moximuux. IHgoeTunaMin
N-meruntpancdepasa METHWIIIOE eHAOTCHHI CIIOIYKH, HANPUKIAA, CEPOTOHIH 1 TpHN-
TaMiH, Ta €K30TeHHI CITONYKH, HANPUKJIA 1, HOMIKOTHH i HOPKOAEIH.

O-Memuniwsanna. ®depment karexon O-Merunrpancdepasza, MonekynaspHa
Maca gKoro craHoButh Omuspko 23 000 [Jla, norpedye s ¢yuxiionysanns S-
ajleHo3mIMeTiON H Ta ionn Mg”". Lieit depMeHT KaTanilye MeTHIIOBaHHS CHOJYK, SIKI
MICTATh JeKibKa (EHOIBbHUX TPYN, Hanpukiaaj, eninedpidy, Hopenineppiny Ta
IHIIVX TOXiTHUX KATexXomny.

S-Memunweanna. TionbHI TPYNY AESKHX €K30ICHHHX CHOJYK TAKOXK METH-
morThea. LI peakuii katanizye gpepmenT tiosn S-meruntpancdepasoro. Lleit pepment
MICTHTBCA Y MiKpocoMmax i, fK OUIbuIiCT MeTHNTpaHcdepas, BUKOPHUCTOBYE NS
dynxionysanss S-ageHo3mwMerionin. Tion S-MeTHiTpaHcdepaza — MOHODEPMENT 3
MOJIEKYJISAPHOI0 Macow Gnusbko 28 000 Jla. Bin Merumoe pisHOMaHiTHI cyGcTpaTy,
30KpemMa, TialleTaHul], MepKanToeTaHond, AideHincynbdin tomo. Ileit depment
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BaXXJIMBHA B JETOKCHKALll CIPKOBOMHIO, SKWH METHUIIOCThCS y IHBOX CTaaisiX,
CHOYATKY JIO HaJ{3BUYAHHO OTPYHHOr0 METAHETIONY, a TIOTIM 10 JUMETHICYAbIiy.

MeturoBaHHA, abo nepeHeceHHs Meruntio- (CH;S-) rpynu mo cxnagy iHmofi
CTIONTYKH BifOYBacThCA Yepe3 Ji0 GEepMEHTY 3a PEaKIliero:

RSCH,CH(NH,)COOH — RSH + NH; + CH;C(O)COOH.

Tionbna rpyna MoKe TIOTiM OyTH MeTHIILOBaHA.

Biomemuniocanna enemenmis. BioMeTwIIOBaHHS €JIEMEHTIB 3IHCHIOCTHCA
MEPEeBAXHO MIKPOOPraHi3MaMH T4 € BaXJIMBHM B eKojoriuHid rokcukonorii. Ifi
peakiii oco0NIMBO BaXKNHMBI y BHIAAKY BaKKMX METaJNiB, TOMY IO METHJIbOBaHI
CIONYKA TPOHUKAIOTH Kpish MeMOpaHHM IUIYHKOBO-KMIIEYHOTO TPAaKTy, KpPOBO-
MO3KOBOT0 0ap’epy Ta miaueHTH Habararo Kpailie, Hixk “‘Heopraniui” ¢hopMu meTa-
niB. Hanpuxnaz, “Heopraniuda’” pTyTe MoXke OyTH MeTHIBOBaHa CITOYATKY IO MOHO-
METHJIMEPKYDIIO, a 3T0JIOM /IO IUMETUIIMEPKYPIFO:

Hg* — CH3;Hg" — (CHs),Hg.

3asydeni B i peakuil GEepMEHTH SK JTOHOP MCTHILHHX TPYIl BUKOPHCTOBYIOTh
abo S-amenosunMerionin, abo noxiaxi Bitaminy By BOHM BBOASTE METHIBHI TPYTIH
AK y MeTanu (MepKypiit, nmoMOyM, orioro, Tasiii), 74K i B MeTamoiny (apceH, cene,
Tesryp i cipky). HagiTe Gnaroposai Meranyu — 30J0TO Ta MIATHHA — IHKOIHW MOXYTh
BCTYNAaTH y 1l peaxuii.

5.2.4. Peakuyii, ki kamani3ye anymamioH S-mpaHcgepasa.
YmeopeHnHs Mepkanmypoeoi kucnomu

I'nymamion — npupodnuii mpunenmud (2iymaminan-yucmeinin-nizun) ym-
6opioe 3 memabonimamu Kcenodiomukis Kow’rozamu (mepxanmypogi Kuciomuy).
Ymeopennun mepranmypoeoi kucnomu bazamocmadiianuii npoyec (puc. 5.19).

INepma peaknis — e KOH'IOraiis KCEHOGIOTHKIB, II0 MalOTh eIeKTpodiTbHi
3aMicHUMKHM 3 riryrationoM (GSH). Peakuii xarani3yioTscs oqHieto 3 GpopM riyraTiod
S-tpancdepas (GST).

Y HacTYNHHMX peaklisx BiOyBaeThCs: 1) nepeHeceHHs riyraMary I A€o
(hepMeHTy Y-TIyTaMiTTpaHCIENTHAA3U; 2) BTpaTa DIIUUHY MiA [i€l0 (EepMEHTy
LHUCTelHUT IMOMHA3Y; 3) aliiIyBaHHs aMiHOrpynu mycreiny. IToBHa mocninoBHICTE
peaktiiii, 0coOIMBO MOYATKOBHX, HAI3BHYANHO BaXkIuBa B Tokcukouorii, Ll peaknii
3HEHIKOJ/DKYIOTh BHUCOKOpPEAKIifHI eneKTpodiyiv, 3axHIalodd TpH IEOMY HYKIEO-
¢$inpHI rpynu B MakpoMONeKyJIax, HallpUKIal, NpoTeiHax 1 HyKJICIHOBHUX KHUCJIOTax.
C¢opMoBaHi MEPKANTypOBi KHCIOTH BHALIAIOTLCS Y 5K0BY 260 B cedy.

I'myration S-rpancdepasu (GST) — poauna depMeHTiB, 10 KaTaJi3ye Ii peak-
1ii, AKi HONIMpeHi y BCiX KMBHX opraHizMax. Bci dopmu ¢epMenTiB Haa3BUUaiHO
cnenudivHI M0N0 INYTaTIOHY, aje Hecrenudiyni mojio cyocrpaty (kceHoOioTHK). €
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3Ha4YHE PI3HOMAHITTA LUX (epMeHTIB: ankinTpaHcdepasa, apuiarpaHcdepasa, apai-
kinTpaHc(epasH, apuntpancdepasu, apankinrpachepasu, ankenrpancdepasu i emno-
KCUITpaHcdepasn.

Hajiuacrime GST — e po3uMHHI JMMEPHI MPOTEIHU 3 MOJEKYJIAPHOIO MAcO0
45000-50000 Jla. Bci ¢opmu Hecmenudidsi mOI0 OMHUCAHMX peakKiid, Xxoua
KIHETHYHI KOHCTaHTH IS OKPEeMHX CyOCTpaTiB 3MIHIOIOTHECA Bil OjHiel GopMH 10
immoi. i ¢gepMeHTH, SK NpaBHIO, HA3UBAIOTh 3AIKHO Bif iX xpoMarorpadiuHoi
NnoBeliHkH. Bigomo Ak MiHiMym 181 MemOpaHO3B’s3aHi IiyraTion Tpacgepasu
(mixpocomauibHi GST), omHa 3 skux Gepe yuacth y MeraGonizmi KCeHOGIOTHMKIB.
Hurozoneni GST mopinsroTs Ha WicTk poauH: o (ansda), k (kana), p (Mio), © (i), ¢
(curma) i 6 (Tera) poaunm.

1
RX + HS-CHy-€ H—C— NH—CHz-COOH
NH—C—CHy-CHy-CH—COOM
NH,

-HX l Fiyration S-tpancdepasa

i
RS-CH,-CH— C-—NH-—CH,—COOH

N H—»ﬁ—-CHz—CHZ—(leACOOH
(6] NH,

l y-Inyraminrpancrientuaasa
O

It
RS-CH-CH—C—NH--~CH;~COOH + HOOC—CHz~ClH;-CH—COOH

NH, Inyramar NH2

(o}

l Lucreinimninyuasza
Il
RS-CHyCH—C—OH . [rinun

NH,

(o}

l N-auernntpancepaza
1
RS-CH,-CH-—C—OH

NH —-ﬁ—c H;
MepkanTypoBa KHCIOTa
Puc. 5.19. ®epmermamusHi peakuii popMyeaHHs1 MePKanmyposor KUComu

Hosa cucrema Homenknarypu npononye GST depMeHT no3HavaTH 104aTKOBO
MaNeHbKOK JaTHHCHKOK OVKBOIO UIS Pi3HUX BuAiB (m Ansg Muum, h mid mropuau
TOIIO), 4 3aBEPIIYBATH BEIHKOIO JTATHHCHKOKW OYKBOW 1is pomun (A i o, K s k
tomo). Cyboauuuni MaroTh OyTH IO3HAYEHUMH apabChbKHMH HOMEpaMmH, 3 aedicom
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mix asoma cybomaunuisimy. Hanmpuknan, hGSTM1-2 ¢depMeHT o3Hadaec JIOACHKMIM
reTepoIMep POIMHH MIO, SIKMH CKIIaIAaeThes 3 cyboaMHuLb 1 Ta 2.

Kon’1orauis 3 riyraTioHOM 3HA9HO 30LibIIYE POZYHHHICTH METaboMiTiB Y BOAI
MOPIBHAHO 3 BUXIZHUMH CIIOSyKaMu. MeTtaGonitTH BHBUILHAIOTECS 3 KIITHH aKTHB-
HOIO TPaHCIIOPTHOK CHCTEMOIO, JIO SIKOI BXOJMTH MYJIBTHIpENapar Pe3HCTEHTHUH
6inok (multi-drug resistance (mdr)). Ilepex BupaieHHsM 3 OpraHizMy Ha MeTabomiTH
Mi10Th pisHOMaHITHI (epMentH. Ile MPUBOMUTE y pe3ylbTaTi A0 BUAAJICHHS MeTa-
GomniTy y BHLIIsAI MepKanTypoBoi KUcIoTH. DepMeHTH, 5Kl 3aiTy4eni B Lel nmpolec —
1e y-TJIyTaMiITPaHCIeNTHa3a, HUCTeHLIrTinHHa3a | N-aneTuarpascdepasa.

Cl Ne ?G
O—CHy-CH—CH, O—CH,—CH—CH
NO, Z NO, \O/ 53 (,) . 2
vos —— (b vne .
NO» NO,
1-Xnopo-2,4-auHitpobersen NO;, NO,
1,2-Enokcu-3-

(n-nirpodheHOKCH) MpOMan
CH,CI CHSG

cGsi ——= (7 | +ua o
S (i 11,—0—S803H CH,—SG
Beusunxnopun 7 | \\W cos T = !
S + H,S50,
o x = N

o]
1l
I
CH—C—0—CH;s CH,—C—0—CH;s 1-Hadranen
+ GSH——> GS——CH-ﬁ—O—CZHS metuncyanpdar

t
CH~—$|‘,-—O—C2H5
Jlietunmanear

Puc. 5.20. NMpuknadu peakuyit, Wo kamarnisye aiiymarmioH mpaHcgepa3sa

y-I'nyramintpancnentiuaasa — MeMOpaHo3B’ I3aHUI TIIIKONPOTEIH. Horo mone-
KyJIapHAa Maca 3HAXOMUThCs y Mexax 68 000-90 000 Jla. depment ckiamaeTses 3
JIBOX HeeKBiBaJeHTHUX CyOomuuuub. el GepMeHT nokasye mUpoKy crenudidaicTs
J0 Y-FIYTaMiT NMENTHAIB i Ma€ psi akuenTOpHAX aMIHOKHMCIOT. Bin kaTanmisye npa
BHM PEAKIii:

Tigponis y-Glu-R + H,0 --»y-Glu+ HR
Tpancnentugysanus y -Glu-R + Axuenrop — y-Glu-Akuentop + HR
v-Glu-R + y-Glu-R — y-Glu-y-Glu-R + HR

AMIHOIENTH/IA3M, SIKi KAaTali3yITh TIiIpoii3 UMCTETHIN MenTHIB, — Lie MeMO-

PaHo3B’s13aHi DITIKOMIPOTEIHN 3 MOJIEKYIIIpHOIO Macoro Omu3bko 100 000 [a.

5.2.5. Peakuii ayunogsaHHs

Peaknii anumioBaHHsA NOAUIAIOTE Ha ABa THoM (puc. 5.21). ¥V nmepmomy BH-
naaky (puc. 5.21, a) merabomiTH ameTHIIOThCA 3a Jgomomorow N, (O-auwi-
Tpancdepas y NMPUCYTHOCTI JIoHOpa auneTwibHUX rpyn (anetun-S-KoA). KoA-SH —
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CIPYKTypHa YacTHHa (epMeHTIB TpaHcdepas, sKa 3[aTHa y amuiIboBaHil ¢opmi
(aneTun-S-KoA) nepeHOCHTH aHeTUIbHI 3aMuIIKU Y $HepMEHTATHBHUX peakiisx. ¥V
JpYroMy BUIIAAKy CrodyaTtky BifOyBaeThcs akTuBamis Metabomitie. Tlig wac miei
peaxnii KoA-SH B3aemozie 3 kapOOKCHIIBHUMH TpyliaMu MeTaboniTiB, yTBOPIOETHCA
ix aktuBoBaHa (opma. AKTMBOBaHI METaOOJITH 3JaTHI AUMITIOBATHCS aMIHOKHMC-
noramu (puc. 5.21, 6). Llelt Bua koH 1oramil XapakTepHHU# s eK30T€HHUX KapOo-
KCHJIBHUX KHMCIOT 1 amifiB. Xoda OTpHMaHi MeTaboNiTH 9acTo € MEHII BOAOPO3-
YHHHUMH CIIOJYKaMH, HDK BUXIZIHI CIIOJIYKH, BOHH 3a3BHYaif MEHIII TOKCHYHI.

O
I

Bensunun
(a) Peaxuil anetnmoBanns 3a gonoMorow N, O-atitpancdepas

COOH C(O)SKoA

=
+AT® + KoA-SH _——> I + ®H + AMD
AN

benzoiiHa xucnora
AKTUBaIs MeTabOMTIB

C(0)SKoA C(O)NHCH,;COOH

+ HyN—CH,—~COOH

» + KoA-SH
I'munn

. T'imypoBa kucnora
AITHITyBaHHS aMIHOKHUCIOTAMA

(6) Ipuxnan peakuii aMiHOKHCIIOTHOL KOH TOT ALl
Puc. 5.21. MNpuknadu pepmeHmamusHuUx peaxyil ayemurnoeaHHs

Ayemuniosanns 3a oonomozoro N,O-ayunmpancegepas. Exzorenni aMinu anern-
TFOIOTBCS (HepMEHTOM N—aleTuiTpaHcdepaszoro, TOHOPOM aleTty € auetii-S-KoA.,

HosonapomxeHi ccaBli 3arajoM MaloTh HH3BKHA PIiBEHB AKTHBHOCTI
TpaHcdepa3. Y IOpPOCIMX OpraHi3MiB ICHye JBa TUIMH peaxnid aneTWIyBaHHSA:
IIBHJIKE Ta TOBINBHE al[eTUIIOBAHHSL.

KanneporenHicTs apunaMiHiB BUHHUKAE BHACIIIOK NMEPETBOPEHD, IO KATANi3ye
tdbepment N-anuntpancdepasza (puc. 5.22). Crnouatky BinOyBaerncs N-OKHCHEHHS
apuwIaMiHiB, a MOTIM peakuii N-aleTHIIOBaHHS 3 YTBOPEHHAM apHIIriAPOKCHAMIHOBOT
KucoTH. Hajganmi MOXJIMBE yTBOPEHHs BHCOKOpEAKLIHHHUX N-allMIOKCUHIapyuiIaMiniB
(puc. 5.22).

ITi cionyku HaA3BHYAHHO peaKUIMHO3ATHI y peakuisX yTBOPEHHS aAyKTiB K
13 MpoTeiHaMH, TaK 1 HyKJIeTHOBHMH KHCIIOTAMH.

Kon’wzayia 3 aminoxkuciomamu. Y 1pyroMy BHNAAKY CIIOYaTKy BinOyBa-
€TbCsl aKTHBALlisT MeTa0onITIB. AKTHBOBaHI MeTabOoNITH 34aTHi AlUIIOBATHCSA AMIHO-
Kucnoramu (puc. 5.21, 6).
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o}
I Il
Ar—I\II—('%-—CH3 Aunmntpancdepasa Ar_IIIH +  CHy—C—(QRpMEAT —— Ay~ NH-C—CHs
OH OH
N-Apunriapokcamopa l
KHCIIOTA
i
—N-O-C— > Peakuii 3 KIITHHH.
Ar I}IO C—CH; Ar—NH+ KOt HHHUMH

H Hyxireodinamu

Peaki arnrpaschepasn (Ar - apUIBHUI 3aTHLIOK).

Puc. 5.22. lNpuknadu hepmeHmamugHUX peakuiti
ayumo8aHHs

VY ccaBuiB IJIMH i TAyTaMaT € HAUMOITUPEHITIMH aMiHOKHCIIOTaMH Y peak-
isgx KoH’roragii. V iHIIMX opradizMax iHmi aMiHOKHCIIOTH 3aJIyHeHi ¥ Ui HPOLecH.
Ile opuituH y penTusiii i nraxiB 1a Tayput y pub. AKTHUBYIOUI (PepMEHTH MICTITHCS Y
MITOXOHJIPISIX Ta Halexarb JO kinacy (depMeHTiB, BitoMux sk ATd-zanexni-KoA
agirasy abo aimir-KoA cuHTerasu.

JKoBuHI KHCIOTH TAKOX KOH'IOTYIOTH 3a NOAIOHOI peakuico 3 akTHBOBAHUMH
KoA-SH merabonitamu. Peakuist katamizyeThest GpepMeHTaMu: MIKpOCOMaibHa KMp-
Ha kuciora — KoA J1ira3oro Ta jxoB4Ha KHclI0Ta — N-anuurrpancdepasoro.

Heayuniosanna. JlcamminroBanHsa BiOyBacTbCH y PANY BHIIB, ajlc € BEIHKa
PI3HHUIE MDK BUAAMH, IITAMAMHA T4 OKPEMHUMH 0CO0aMH B LIBUAKOCTI NPOXOIKEHHS
wiel peakmii. OCKUTBKY alMITFOBAHHA Ta JCAllHITFOBAHHS KaTal3yloTh pi3Hi (epMeHTH,
BKJIMBICTH peaKuii JealrroBaHHs B Pi3HUX BUAIB pizHa. lle MoxHa nobaunutn Ha
MPUKIa Kponrka Ta cobaku. Kponuk, Skuil Mae 3HaYHy aKTHBHICTEB alleTHIITPaHC-
depasut i HU3bKY — JealleTuIa3u, eKCKPETYE BETUKY KUTBKICTh alleTHIIFOBAHUX aMiHiB.
OpranizM cobaky, HABNAaKH, aleTHIILOBAHUX aMiHIB HE YTBOPIOE.

Tunosuit cybeTpaT A1d apOMATHYHOrO JealleTHIIIOBAHHS — alleTaHUIi, SKUH
JICALCTUIIFOETHCS 0 aHITiHYy.

M KOHTpONbHI NUTaHHA

[ante Bu3HaveHHsi TepmiHa “meTaboniam”.

OxapakTepusyiTe | cTagjto meTaboniaMy TOKCUKaHTIB.

Oxapaktepuayite |l cTagito meTaboniamy TOKCUKaHTIB.

OnuwiTe peakuii MikpocoMarnbHOrO OKMCHEHHS KCeHOGIOTUKIB.

Onmwite uutoxpom P450 3anexHi MoHookcureHasHi cuctemn. Haeegitb BignosigHi
PIiBHAHHA peakuid MeTaborniaMy TOKCMKaHTIB, IO NMpoxoasaTb 3a AOMOMOroK LUUTOXPOM
P450 3anexHWx MOHOOKCUreHa3HUX CUCTEM.

ANEl ol

—_ =

12.

13.
14,

=S 0o~

Onuwite dnasiHBMicHi MOHOoOKcureHasn (FMO). Hasegite BignosigHi piBHsIHHA peakuin
mMeTaboniaMy TOKCMKaHTIB, L0 MNpPOXoAsTb 3a A0NOMOrol (NaBiHOBMICHUX MOHO-
OKCUIreHas.

HaBegiTb Aekinbka npuknagis peakuii HEMiKpOCOMaNbHOTO OKUCHEHHSI TOKCUKAHTIB.
HaeepniTb Aekinbka npuknagis peakuii BiAHOBNEHHS] TOKCUKAHTIB.

OnunwwiTe peakuii KoH'lorauii 3 raKypoHigaMu.

OnunwiTte peakuii koH'lorauii 3 cynbdaramm.

Onuwite peakuii meTaboniamy kceHOBIOTWKIB, WO KaTaniayloTbca depmMeHTaMn
MeTUnTpaHcdepasami.

Peakuji, 1o katanisytotbcsl rnyraTtioH S-TpaHcdepasolo (GST), 3 yTBOpEHHsSM Mepkan-
TYPOBOT KACNOTW.

[Mpuknagu peakuin aunnoBaHHA TOKCUKAHTIB OBOX 3aranbHUX TUNIB.

Peakuii koH'torauii aMiHOKMCNOT 3 MeTaboniTaMn TOKCHMKaHTIB.
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Pospnin 6

TOKCHMKONOrisi Ta eKOTOKCUKONOrisl HITPOreHOBMiCHUX
WKiANMBUX pev4OBUH

6.1. 3aranbHi yABNeHHs1 Npo MexaHi3Mm B3aemMogii
HITPOreHOBMICHMUX LUKIANMUBUX PEYOBUH 3 OpPraHi3aMom

HitpaTH, HiTpHTHM Ta HITPO30aMiHH — OCHOBHI HITPOr€HOBMICHI LIKIJIMBI
PEYOBMHH B Xap4oBuX nposykrax. HitpaTu — e coui HitpatHoi kucnotu (HNOs), axi
€ HOPM&JIBHHM HPOAYKTOM MeTabomi3My HiTPOr€HOBMICHHX PEYOBHH B OpraHi3mi
6ynb-akoi xuBoi icrord. Tak, B OpraHi3Mi JIIOAHHU 3a 00y yTBOPIOETbCA Ta BH-
KOPHCTOBYETHCS B OOMIHHUX nporiecax nonan 100 mr nitpatiB. Cami nimpamu ne
moxcuuni. Ix nomenyiiina moxcuunicms 3ymosnena mum, W0 ¢ nesHUX ymMogax
ma KinbKocmax Himpamu y mpasHoMy mpakmi 4acmKo60 6iOHO08NI0IMbCA 00
Himpumie — coneti nimpumnoi kuciomu (HNQOy), axi wkionugo eniueaioms na
cman 300poe’s moounu. OTKe, HITPAaTH HE MAKOTh YiTKO BHSBIEHOI TOKCHMYHOCTI.
I'pannunononycruma xonuenrpanis (I'JIK) y nepepaxyuky Ha mitpar-iod (NO;3 ),
cxmajae 5 MI/KT Macd Tia, a Yy MUTHIH BOAI BOHA HE TOBHHHA IEPEBHLIYBATH
45 mr/n. TlepeTBopeHHs HITPATiB HA HITPUTH BIiAOYBAETHCS Nif IHi€l0 (HEpMEHTIB
MIKpPOOPragisMiB CIHHHOI 3aJI03H, UUIYHKY 1 KHMILOK, 3BIZIKH BOHH IOTPAIUIAIOTH Y
KpoB i Tkanuny. Ilicns 1poro 4acTuHa ix B3aeMoji€ 3 IHIIMMM PEYOBHHAMH, 4 pelra
(50-80 %) uepe3 10—12 rom BHBOIUTHCS 3 OpraHizmy yepe3 HUPKH Ta CE40BHI MiXyp.

CH, Mexanizm moxcuunoi 0it Himpumis
%H y 1”3 Ha opzanizm nonsazac y ix 63aemooii 3 zemo-
C 21100iHOM KDPO8i, 3 YMBOPEHHAM MEMIeMO-
H3C—C/ \7%6\{ \C-CH=CH,2 27100iny, }lKI:ui He 30amuuii 36’szyeamu i
\c-'-’—N\ : /'J\c/ nepenocumu Kucenb. Y TpoLeci ARXaHHA
\‘Faw \CH KHCEHb MOBITPSA 3B A3YETHCA 3 FeMOTr1001HOM
\E\N / ‘\‘N——é/ Ta y dopmi OK?HFCMOPH(?GiH)./ HaJXOOUTH 3
c \ \c_CH MOTOKOM KpOBi A0 KanuIspiB TKaHMH. Y
"3 \C/C§.C/é,\c/ e Tpolieci TKaHeBoro (KJIITWHHOIO) AHXaHHS
é“z tl:H2 TKAHHAM Ta KJIITHHH TMO[JIMHAIOTh el
(lin é“z KHCEHb 1 33 JIOTIOMOrOK 1hOr0 KHCHIO Bif-
doom (|:00n OyBacThCH OKHCHEHHS BYTJIEBOJIB, JIMOMO-
JMOHMX Ta OLIKOBHX PEYOBHH, AKI HAIIHAILIIH
Puc. 6.1. Bydosa cema JI0 OpraHi3My 3 30BHIIIHBOTO CEePEeIOBHMILA.
OIHOYacHO MIOKCHI BYTJIEIO, KU YTBO-
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PIOCTBCS NPH TBOMY, 3 IIOTOKAMHM BEHO3HOI KPOBi IOCTAYa€ThCA B JICTEHi i Tam
JUYHIYe Kpi3b CTIHKH aJbBEo 1 MEPEXOIUTh y CKIIaJ] MOBITPS, IO BrAuXacThes. Ha
puc. 6.1 HaBeaeHo OylOBY TeMy, IKHI BXOIUTB A0 CKJIaLy TeMOrao0iHy.

Jlo ckilagy MoOIeKysad TeMOrJIo0iHY BXOAATH YOTHPH NMOMINESHTHAHNX JTaHIIOrH
Ta YOTHPH OJHAKOBiI IeMOBi Tpymu. ['eMornobin HajgexuTh 40 OUIKIB, SKi MalOTh
YETBEPTHHHY CTPYKTYpy. ['em siBirse coGoro mporonopdipHH, SKHA MICTHThH [IEHT-
paJIbHO PO3TAIOBAaHMI 10H JBOBAJEHTHOrO 3aniza. Monexyna npotonopdipuny
CKJIA/IAETHCSI 3 HOTHPBOX MIPOTBHUX Kijlelih, SKi TIOB’S3aH1 MCTHHOBUMH MiCTKaMH.

I'omoBHY poib B aKTUBHOCTI FeMOTJIO0IHY Bifirpae 10H 3ai1i3a, KU pO3Tallo-
BAaHUH y LEHTP1 MOsIEKYJIH ripoTonopdipuny. CromydeHHs 3 IAM IOHOM BitOyBa€eThCs
Yyepe3 ABAa KOOPAMHALIMHHX 3B’A3KM Ta J(BAa KOBAJICHTHI 3B S3KH, SKI YTBOPUIHCDH
BHACTIJIOK 3amimeHHs BoJuIo. lle nepersopioe nporonopdipud Ha rem. Crpykrypa
reMa € IUIKOM IUTaHapHomo, ToOTO po3TaloBaHa B ONHIH mionmHi. B mpoueci
repeHeceH s KHCHIO TeMOr1001HOM Mojtekyia okcureny (O,) 3BOPOTHO 3B A3YETHCA 3
remom. [Ipu 11bOMY BaneHTHICTS 3ai1i3a He 3MiHI0eThCA. I emoziobin (Hb) uepes npu-
€OHAHHA KUCHIO nepemeopioemovci Ha oxcuzemoznobin (HbO,). Il]o6 niomesep-
oumu moii ¢axm, w0 earenmHicmb 3anila npu 36’A3Y6aHHI He 3MIHIOEMbCA,
Peaxkuio HA3UBAIOMb HE OKUCHEHHAM, 4 OKCUleHauicro. 3BOPOTHUH mpolec Ha-
3UBAIOTH Oezokcuzenayicro. Konu Xo4yTh MIJIKPECHHTH, IO TEMOrNoGiH He 3B’s-
3aHHHI 3 KHCHEM, HOT0 Ha3WBAIOTh 0E30KCUZEMO2/100IHOM.

I'emornobin HaTeKUTH 10 KIACY OIIKIB-XpPOMONPOTeiHiB. SIK yxe 3a3Hadanocs,
JOTO TIONNENTHAHA CTPYKTYpa CXIANAETHC 3 YOTHPHOX MOJIMENTHAHHUX JIaHIIOTIB,
KOKHHHA 3 SKHX HEKOBAICHTHO MMOB’s3aHWH 3 reMoM. Monekymspha maca remo-
r100iHy 6nm3bko 64500, a koxHol 3 #oro cyboxmuuip (ix gotnpu) — 16000. Otxe,
peakiii okcureHanii Moxna zanucati tak: Hb + 40; < Hb(O,),.

Bunno, mo 1 Mone reMoryiobiHy Moxe 3B’s3aTH A0 4-X MojiB kucHio. Oc-
Kitbkn 06’eM 1 MO ifgeasibHOrO ra3zy craHoBUTh 22,4 51, 1o 64500 r remMormodiny
3B s13y101Th 4-22,4=89.6 1 O,, a | r remornobiny, Bixnosiano, 1,39 M kucuio.

Citizi 3ayBaxHTH, IO TeM MOXKE IIJJIABATHCA HE TUTBKH OKCHreHallll, ane i
npouecy okucHeHHs. OKHCHEHH# reM Ha3uUBAaeThCS I'EMAaTHHOM (METreMoM), a Bef
MONINENTHIHA CTPYKTYPa 3arajioM Ha3uBAETHCS METTEMOTTIO0IHOM.

OmuH MirirpaMm Hitpury Hatpito (NaNO;) MOXe NepeTBOPHTH Ha MeTre-
mornobin 0au3pko 2000 mr remornobiny. Buacnigox mii HITPUTIB HA reMorjioOiH
KpoBi mBoBaneHTHe 3amizo (Fe’') remormoGiHy MepeTBOPIOEThCA HAa TPHBANCHTHE
(Fe*). TIpu 1pomy reMorinobin TpaHChOPMYETHCS B METTeMOrTOOIH, AKHH Mae
TEMHO-KOpWYHeBe 3abapBineHHs. IIpu nopmansnomy emicmi ¢ xapuosux npooyKmax
Himpumie 6 opzanizmi ymeoprocmoca 6au3vko 2 % memzemoznobiny, akuii nio
dicto hepmenmie yepeonux Kpog’anux mineys (epumpouumis) 00pocnoi awounu
nepemeoproemsca 3n08y Ha zemozinobin. Jimu gixom 6i0 2-x micauie 0o 1 poky
Maoms epmenmuy cucmemy, aka He 3oamua “topomuca” 3 nimpumamu. Tomy
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BOHU XBOPIIOTH Memzemoznobinemiero. XBopoba XapaKTepU3y€ETHCS TEMHO-CHHIM
a6o ¢ioneroBUM 3a0apBICHHAM CIM30BOi 0OOJOHKH ab0 LIKipH, 3HUKEHHAM KpO-
B’SHOIO THUCKY, CEPIIEBOIO 1 JIETEHEBOI0 HEJOCTATHICTIO. [lepli 03HaKH 3°SBIIAIOTHCA
IpH BMICTi B KpoBi 67 % MerreMorno0iny, sierka ¢opma — 10-20, cepenus ~ 2040 i
TsDKKa — rpH BMicTi oraj 40 %.

Cepen pmiteil meplni O3HAKM OTPYEHHS HIiTpaTaMM CHOCTEPIratOThCA B pasi
koHeHTpanii 100 mr mitpar-iona Ha 1 1 Bogu abo coky. Baxkki oTpyeHHs BUHHMKAIOTS,
AKIIO BMICT HITPaT-iOHa Yy XapyoBUX MPOJAYKTaxX, BOMi, HAmosix CraHoBuTh Bix 1200
Mr/ia(kr) i Outeie. /Joeedena mepamozenna, emOpiomokcuuna i 3000zenna Oin
nimpamie i nimpumis. Y JiTeil, SKi BUKOPUCTOBYIOTH IIUTHY BOJY 3 BUCOKUM BMICTOM
HITPATIiB, PEECTPYIOTH HINBUILCHY 30YIMBICTH LIEHTPAIBHOI HEPBOBOI CUCTEMH.

YyTauBicTh JI0 HITPATIB 301NLIIYETHCA B TIPCHKHX YMOBaX BHACHIAOK MOPY-
LIEHHS TPAHCIOPTYBaHHA KHCHIO KPOB’10, @ TaKOXX B pa3i HIJBHIIEHOIO pIBHA
OKCHJIIB HITPOTeHy, YaJHOro ra3y, BYIJICKHCIOTH B IIOBiTpi, B pa3i B)KMBaHHA
ankorono. Hitpard Xap4oBHX MPOAYKTIB BUKIMKAIOTH MOMITHI KIIHIYHI IPOSBH 3
OOKY TPaBHOIO KaHay, CEpPIEBO-CYJMHHOI Ta LIEHTPAIbHOI HEPBOBOI CHCTEM, a
HITPaTH BOJY — 3 OOKY CEpUEBO-CY/IMHHOI, AWXaNbHOI Ta LEHTPAILHOI HEPBOBOI
CHCTEMH.

OCHOBHHM KIIHIYHUM TPOSBOM € YPaKCHHS TPAaBHOr0 KaHAly y BUIJIAL
TOCTPOTO TACTPOCHTEPUTY, BUPA3HUX 3MiH 3 OOKY CepLeBO-CYIMHHOIL Ta IEHTPaIbHOL
HEepBOBOI cucTeM. Bumajku KIiHIYHO TOMITHOI Merremornobinemii gacrinre
BUHHKAIOTH CEPe MiTeHd MepIinX TPhOX MICHLIB JKUTTA. Y pa3l B)KUBAaHHS BOAM Ta
MPOAYKTIB XapuyBaHHS, SKi MICTATh HITPATH Ha PiBHI (32 HITPOI€HOM) 3aXBO-
PIOBaHICTh CTAHOBUTH (BUNAAKIB, %), 11-20 mr/n — 2,3 %, 21-50 — 16,8 %; 51-100 —
37,8 % i monay 100 mr/in — B 43,1 %.

YacToro HMpUYHHOIO OTPYEHHS € Cik MOPKBH. OnMcani BHIIAZKH OTPYEHHS
COKOM MOPKBH, BUTOTOBJIEHOT'O B JIoMauiHix yMoBax. Cik 30epiraBcs IpOTAIOM JBOX
Ai6 i MaB 525 Mr/x HiTpaT-i0HIB 1 775 MI/11 HITPUT-10HIB.

3rigno 3 nanumMu PAO/BOO3, monmyctuMa HOpMa HITpaTiB CTAaHOBUTE 5 MI' Ha
n00y Ha 1 kr mMacu Tina. Ciij 3a3Ha4MTH, IO MiX Yac BU3HAYCHHS Li€l HOPMH He
BPAXOBaHO MOMJIUBICTh YTBOPEHHS HITPO30aMiHIB 3 HITpaTiB i HiTpuTiB. Himpamu,
AKL HAOX00AMmMb 3 IHCEI0, 6CMOKMYIOMbCA 6 MPAGHOMY KAHANL Yy KPO6, @ 3 HEI0 6
mranunu opzanizmy. Yepez 4—-12 200un ixna 6invwa wvacmuna (80 % y monooux i
50 % y nwoea noxunozo 6iKy) susodumvcs HUPKAMHU, @ pewima 3ATUUIACHbCA 8
opzanizmi. Y opeanizmi nHimpamu nepemeopiowonisca, 6 OCHOGHOMY, HA CROJIYKU
amoniro.

HitpaTy Ta mpoayKTH iX MepeTBOPEHHS 3JaTHI MOPYLIYBATH MPOLEC OKUCHOIO
dochopunoBaHHs Ta rajJbMyBaTH TPAHCIOPT EIEKTPOHIB Yy IMXAJHbHOMY JIAHIIO3L.
Ile mpurHiyye yTBOpEHHS TaK 3BaHUX BHCOKOCHEPIE€THYHHUX {MAKPOEHEPIEeTHUHHX)
pedoBHH THIy ajgeHo3uHTpUGoOchaTHOI kucnotu (ATD), docdokpeatuny, docdo-
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ricTHAHY, GOChOECHONNIPOBHHOIPANHOI KHCIOTH 1 MPH3BOJMTE 10 €HEPreTHYHOrO
nedinuTy.

V' pasi XpOHIYHOrO OTPYEHHS HIiTPaTAMM JOLUILHO JOCHAIAMTH iXHiH BMICT y
kpoBi Ta cnuHi. KoHieHTpauis HirpaTis y ciauHi Moxe 30inmburysarucs 3 10 no
100 mr/n. =

Besaoicaioms, w0 npossu ompyenns nimpamamu axmuuno suxnuxami cy-
MiCHOI0 Oi€10 Himpamie ma HIMpuUmMie, OCKIbKU wacmuna Himpamie (00 65 %) y
WILYHKOBO-KUMKO8OMY MPAKMI 8i0HO6TIOEMbCA 00 MOKcuuniniux Himpumis. Yum
Oinbuie ymeoploemsca Himpumie, mum eupazHiwia ixna mokcuyna ois.

Ocmannim yacom 0osedeno, wo 3nauni 003u nHimpamie Hez2amugHo eniu-
6aromb Ha SHymMpIiHbOYMPOOHUL po3eumox nnooa. Kpim mozo, eonu maxoiic
30amHui 6UKTIUKAMU PO3POCMANHA WHMOSUOHOI 34/103U, A MAKOMC PAK.

Cucmemamuunuii 6nnug Himpumie Ha o0pzanizm JIOOUHU 3IMEHUIYE 8
opeanizmi Kinvkicme eimaminie A, B, C, B;, Bs. Ile nonusicyc iiozo imynimem —
cmiukicmo 00 Oii pisHux Hezamugnux axmopis, 30kpema i onuxozennux. Bema-
HOGIICHO, W0 RPUYUHY 6UNADKOB020, HA NEPUILIT MO0, 3AX60PIOBAHHA HA DAK,
0cob6n1u60 y Mon1000My 8iLi, HeOOXIOHO WiyKaMu y 8iOXUIEHNHAX Y XapuysaHHi (MoK-
CUMHOCHI XAPUYBAHHA), AKUX OONYCKAIU & NEPiod 8azimnocmi ma 6uz0008y6aHHs
nemosinam. Tax, scinouwe monoko monce micmumu 0,42-42,4 m2/n nimpamis, a 3a
Ooanumu Oeakux asmopie — 00 50-90 m2/n. Hagimo 3a nesnaunux 003 nimpamie
dimu ompywiomsca. Tokcuuna 0oza nimpamis 0nas dopocaux cmanosums 600 mz,
0714 Oimeii pannbo2o 6iky — 100, dna nemoenam — 10 me,

Hoseoeno, wo npu oocmamuvomy emicmi simaminie C (ackopbinosa xuc-
aoma), a maxoxe E (moxogpepon), nexmunosux pewosun, nonigenonie 6 ixnci nio-
Ounu, AKi Oiomey AK inibimopu ymeopenns memzemoznobiny, moxcna zanobizmu
Ppo3sumky 3noaxicnux nyxiaun. Knimrxosuna, axa micmumoca ¢ osouax i niooax,
3AMPUMYE 6CMOKMYBAHHA HIMPO30AMINie y Kpoe.

Ocobu i3 3MEHWIEH 010 KUCTOMHICHIO WIIYHK08020 COKY HA/leXHcams 00 2pynu
pusuKy. Y nux, 6Hacniook po3eumxy Hemunogoi GaxmepianvHol ¢aopu niosu-
yCcmbCa aKkmuenicms gepmenma HimpampeOykmazu — Kio4o6020 ¢gepmenma
MOKCUYHOT OIl HIMPO30aAMINIE, WO CRPUAE PO3GUMKY PAKOBUX NYXJIUH.

Excnepumenmansno 006e0eHo, w0 HimMpo3ocnoiyKu 3yMoeiioloms ymeo-
PeHHA RYXJun Ha gcix opzanax, kpim Kicmox. Hebeszneka 36inbuyemoca 6io mozo,
WO PAKOGI NYXIUHU YMEOPIOIOMbCA 6i0 ROCHINHOZ0 HAOXO0NCEHHA 8 Op2aHiIM
Hasimb ne3naunoi Kinbkocmi nimpamie i nimpumis. I3 100 eunpobysanux na mea-
punax nimposzoaminie 80 euasunu xanyepozenny oito. Kpim npamozo kanue-
pozenesy, deaxi 3 nux (N-nimpozomemunceuosuna, N-uimposoemuncevosuna)
SUKILUKAIOMb anomanii | 6a0u po3eumky 1100CbK020 Opeanimy.
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Yr1BopenHs N-HITpO30CTIONyX Y
HABKOJIMIIHBOMY CEPETOBHITH

Y1BOpeHHs N-HiTpO30CIIONYK B
OpraHi3Mi THOAUHI

VAN

RN

Exonoriyui ITpomrtcioBe CTHMY/IIOBaHHIHITD Ihxepena
JuKepena CepeROBHIIE 03yBaHHA N-HITPO30CTIONYK
IKepena JOKepena
! ! ! }
Xapuosi Buroroenenus Boxusanns xa
TIPOAYKTH: TYMOBHX MPOAYKTIB Ta Jlixn
M’sico, puda, BUpOOIB. Boau 3 NO, Ta TlecTrumaum
TTHBO. Meranoobpobxka, NOj'". Peaknil Kocmernka
TI0TIOHOBI, XiMiyHa Ta BI/THOBJICHHS 3 ITpoaykTn
KOCMETHYHI MIKipsiHa YTBOPEHHIM KUTTENISUIBHOCTI
BHPOOH, DPOMHCIIOBICTB. NO, LUTYHKOBHX
NECTHITULH, Gakrepii.
3a0pyAneHad
aTMocQepHOro
IIOBITpSI.

~ - T, /

Ex3orenna 3aramnHa Enporenna
©KCIIO3MIIA €KCTIO3H1IIA eKCIO3UIA
Y 3 moauHn*
Exornoriuni Ipomucnore 3menumenus NOj3 B
JKepena cepenoBuLIe TKaHWHaXxX
AXepena
l T I
PernamedTaiiis 3MeHIIeHHs Pi3ske 3HmKkenns abo
BHKOPHCTaHH:A NO-cnonyk, nosHe BHydeHHS NO; 3
KOHCEPBAHTIB Ta CHCTEMATHYHI1 (hapManeBTHIHNX
J100aBOK B XapyoBii KOHTPOJIbH1 npenapariB Ta
IPOMHCIOBOCTI. BHMIPIOBaHHS KocMeTHKH. IiaBuiena
BupoBamxenas J103a BYXHBAHHS
BiATOBIAHUX 1HTi0ITOPIB HITPO3YBaHHA
TEXHOJIOT1H, (BitTamin A, E)

*EXCNo3uuist — KiNbKiCmb MOKcuKaHmy, sika npunadac Ha OOHy MilueHb (Op2aHiam, opaaH, MKaHuHy
mowo).

Puc. 6.2. Cxema koHmakmie moduHu 3 N-Himpo3ocrionykamu
(R. Prenssman, 1983)
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Icmomno nonusumu cunmes HimpoO30CROIYK MOJXCHA 3a O0ONOMOZ010 8Be-
OelHs 8 xap4oei npooykmu ackopbinoeoi abo izoackopbinoeoi xucnom ma ix
rHampicsux coneil. Ilepewkooicae nepexody nimpamis y nimpumu i nimposoaminu
000asanns 6 incy npodykmie, axi micmame maninu. OepMentu neHITPUPIKYIOUHX
OakTepiil mepeTBOPIOIOTh HITPATH T HITPHTH Ha a30T 3a CXEMOIO:

NO;—NO;—-NO—N,O0—N,.

Ha puc. 6.2 naBesieno cxeMy KOHTAKTiB MOAWHH 3 N-HiTpo3ocnonykamu. Pu-
CYHOK MOXHa PO3/IUIMTH Ha JIBi YACTHHH; BEPXHS YaCTHHA — LUISXU HOTPAIUIAHHS B
OprasisM JIOOMHH N-HITPO3OCIONYK, HHKHA YacTHHA — NUIAXM 3anobiraHHs Ta
BUITYYEHHS IIOTPATUIAHHA B OPTaHi3M JIIOJHHHA N-HiTPO30CIOnyK.

6.2. [Ixepena HapgxodXeHHSA HIiTpaTiB i HiTPUTIB
B OpraHiam noguHn

Hirpatu xHTTEBO HEOOXIIHI poCIUHAM - 6€3 HUX iX HOpPMaJbHUI picT i po3Bu-
TOK HEMOMCUIMBHH. Pa3oM 3 THM HEKOHTPONbOBAHE BUKOPHCTAHHA HITPOreHOBMICHUX
n06puB, 30kpemMa 6:1u3bk0 20 MiH. T Ha pik B YKpaiHi NpH3Beno 10 iX HAKOMHUYCHHA
Y TPOJYKTaX POCAMHHOrO noxopKeHHs. [py oMy BCTaHOBIICHO, 1110 BMICT HITpaTiB
B 10 % pocmunHOI Mpomykdil MOCTIHHO NepeBullye PAHHYHONOIYCTHUMI DiBH.
Anajioriqna CHTyauis crocrepiraerbes y 6aratbox kpainax €sponun. OTke, HitpatHa
npobnema Mae rinobajbHUHM XapakrTep 1 € MOPOKEHHAM JApYroi momoBuHM XX
CTOJITTA.

Y 3B’A3Ky 3 WIMPOKWM BHKOPHCTAHHAM y CilbCHKOMY TOCITOJApCTBi HIiTPO-
TEHOBMICHMX N00pHMB, 30KpeéMa OpraHidHuX (THid, xommoct, Topd Tomo), Ta ix
MIrpadiclo B IPYHTOBI BOAM 3 NMOJAILLIAM IOTPAIUISIHHAM Yy Xap4oBi IPOLYKTH,
NOMIMPEHHS HITPAaTHUX OTPyeHb HaOyino emijgeMmivHoro xapaxtepy. IligBuinenuii
BMICT HITpATiB Y Xap4OBHMX NPOAYKTAaX CTAB PeajbHUM (AKTOM Cy4aCHOTO JKHMTT.
OcnoBna yactka HitpatiB (70 %) HaAXOOUTH B OPraHi3M JIIOJMHH 3 OBOYAMH, a
Omm3bko 20 % — 3 NUTHOW BOJOI0. BeraHoBeHo, O KOMM B POC/IMHAX PiBEHb Hi-
TPaTiB MiJBHUIYETHCA, TO KUIBKICTH MPOTCiHIB 36LTbIIYETHCS, a IYKPIB — 3MEH-
Iy€eThes. Haumimok HiTpaTiB y pocjHHaX BUHUKAE TOMI, KOJIH BOHHU IX 3aCBOIOKOTH Yy
OLIBIIMX KUIBKOCTAX, HDK Le HEOOXiIHO [Uis YTBOPEHHs OpraHidHOi PEYOBHHH.
OnTUMabHOIO 103010 BHECEHHS HITPATIB MiJ 4aC BUPOILYBAHHSA OBOYEBUX KYJILTYP €
100 kr/ra.

BaxcimBuM akropoM, sku BH3HAYa€ HAKONHYEHHS HITpATiB, € BHA 1 cOpT
oBouiB. Tak, 10 “Hakonu4yBadis” HiTpaTiB MOXHA BiJHECTH canaT, IINWHAT, Ka-
NYCTY, PEBiHb, PENbKY, IETPYILIKY, PEAUCKY Ta iHLI. Bonu Mictats ix g0 4000 mr/kr.
Mano HiTpaTiB MiCTATL TOMATH, [MOYIIsL, GaKiIaXKaHH, OTiPKH.
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3a A.A. [dy6iniHoroo Ta iH. BiZOMO, IO POCIKMHA NPOXOJAUTH YOTHPH KHUTTEBI
€Tanu y cBOEMY po3BUTKY. Ha nepuomy emani iine npopouenus HaciHus. Jpyeuii
eman (10 UBITIHHI) XapaKTEPU3YEThCst IHTCHCUBHHUM pPOCTOM BEreTAalliiHOI Macu
POCIIMH 13 MAKCHMaJIbHUM ITOIJTHHAHHAM HITPOTEHY 3 IPYHTY, IKHH BUTPA4a€ThCs Ha
cunTes OutkoBux crionyk. IIpu niboMy oOMiHHI NpOLieCH 3yMOBIIIOXOTh HaKOIUYEHHS
BEIHMKOI KiIbKOCTI HITpaTiB y pociuHax. Tpemiit nepiod — 1BiTIHHA 1 IUIOJOHOLIEHHS.
Ilpu upoMy npupOAHi NEPEAyMOBH Uil HAKONMWYCHHS HITpaTiB pocinHamu 30e-
pirarotscs. Yemeepmuii nepiod — yTBOPEHHs PENPOSYKTUBHUX OpraHiB (103piBaHHSA
Arij Towo). BimoMo, o s cuHTe3y aMiHOKHCIOT POCIMHI HeoOXifHa BIIHOBIIEHA
dopma niTporedy. SKI0 pocauHa y med mepioa MICTMTH JOCTATHIO KUIBKICTh BYT-
JIEBOJIB, TO HITPATH 1€ B KOPEHIX BIIHOBIIOIOTHCS N0 amiaky. IIpouec BinHOBIEHHS
HiTpariB BiAOyBa€ThCsl B POCIHMHAX 3aBISKH OKHCHEHHIO BYT/ieBoAiB. Ilia BrumBom
(depMeHTy HITpaTpEedyKTa3d HITpaTH BiTHOBJIIOIOTBCA HO HITpHTIiB. IloTiM mig
BILIMBOM (PEPMEHTY HITPUTPELYKTA3H YTBOPIOIOTHCS TilIOHITPUTH, @ 3TOAOM IIif,
BIUTUBOM TilOHITPUTPENYKTa3H YTBOPIOEThCH ripokcuiamid. Ilomansine BiHOB-
JEHHS 111 BILTMBOM TIIPOKCHIAMIHPEIYKTa31 PU3BOAUTE A0 YTBOPEHHS aMiaKy:

NO; —» NO, —» HNO —»NH,0H — NH;

V TakoMy BHIJII HITPOreH Y€ BUKOPHCTOBYETHCA JUIA CHHTE3y OUIKOBHX
CTIONYK Y PENPONYKTUBHHX YaCTHHAX POCIIHH.

Hposedeni dociioncennn ceiduams, wio 3aAUKOGI Himpamu y pociunax
po3nodinaiomeca HepisHomipHo. Tax, y eecemamugHux HacmMunax pociun ix
kinvkicmo na 60-80 % menwa nixe y 2eHepamuenux.

Omxe, npobieMa HAIXOPKEHHS HITPAaTIB 3 OBOYaMM B OpraHi3M JIIOAWHH
[OB’S3aHa HAacaMIilepe] 3 HaJIMIpHHUM BHUKOPHUCTAHHIM MIHEpanbHHMX AOOPHB, XiMi-
3alii€10 CUIBLCBKOrO TOCHOAapCTBA Ta 3abpymHeHusM nokinas. 3a A A. Jlybininoro
Ta iH., BMICT HiTPaTiB y pOC/AHHAX 3aJICKHTH BT TAKUX (aKTOpiB:

1. Ingusijyansuux ocobmusocredl pocauH. Hanmpuknan, xopeHemwionn (0ypsak
CTOIOBMH, pe/ibKa) HAJIEKATh JI0 TaK 3BaHHX ‘‘POCIIHH-HAKOMMYYBadiB” HITPATIB.

2. Ctynens 3pinocti mwioais. Hemo3pimi oBOYi, SK NMPaBHIIO, MICTATH OLnbuIy
KUIBKICTB HITpaTiB.

3. Big 3pocTaroyoro ta GE3KOHTPONLHOrO 3aCTOCYBAaHHS HITPOI€HOBMICHHX
n00puB (MOpYIIEHHS I03yBaHb Ta CTPOKIB BHECEHHSA JOOPUB).

4. BUKOPHCTaHHS JeAKUX repOinmaie abo MOpylIeHHs OalaHCy eJEMEHTIB
(MeragiB) y IPYHTI MNpPU3BOAATH TAKOXK JIO HAKOIHMYEHHA HITPATiB BHACITIIOK
MOPYIIEHHS OOMIHY PEYOBHH Y POCIMHAX.

Takox akropamu, 1[0 BIUIMBAaIOTh HAa HAKOMMYEHHS HITPATIB y INPOLYKTaX
POCIIMHHHI{TBA, €: THII [PYHTIB, KOJIMBaHHS TEMIIEPATyp, BUCOKA BOJIOTICTh IPYHTIB Ta
TMIOBIiTPsA, HU3bKA OCBITJICHICTH, @ TAKOXK 3arYIIEHICTh MOCIBIB, XBOPOOU POCIIMH TOLLO.
Tak, Ha BMICT HITpatiB B OBOYAaxX BIUIMBAIOTH THII 1 CKIaj IPyHTY. Y “BaxKkux”
rpyHTax ( 3 BACOKMM BMICTOM IyMyCy) B HMX HaKONHYYyeThCs OilbIIE HITPATIB, HiX
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Ha “nerkux”. Lle noscHroeThes iX pi3HOO 31aTHICTIO 10 MOrNMHAHHS HiTporeny. Tak,
“BaXKI” IDYHTH L€ JIOBTO IiCIIsi BHECEHHS JOOPHB [I0CTAYAIOTh Y POCIMHH HiTPOTeH.

OBoui 13 3aXHMIIEHOr0 IPYHTY (3 TCIUMMIB) MICTATh OLIbIIE HITPATIB, HiX 3
BIIKDHTOTO, LIO MOACHIOETHCS HACHYCHHAM IPYHTY NOODHBAMHM Ta yMOBaMH BHPO-
utyBaHHsA. bpak Bonoru aGo ii HajIMIIOK Yy IPyHTaX i MOBITPi Ta 3HAYHI KONMBAHHS
TEMIEpaTypu B Iepio Bererauil MiIBHINYIOTH BMICT HitpaTis B oBouax. Ha Hako-
NUYCHHS HITPATIB B OBOYAX BIUIMBAE OCBITNIEHHsS. 3a J0OpOro OCBIiTIEHHA BMICT HiT-
paTiB y IPOAYKLIl yABIYi MEHUIMH HiX 32 HEAOCTaTHLOro. I1likaBo, MO HA BMICT Hi-
TPaTiB BIUIMBAE TaKoXK J000BHMi 1uKi1 Bereranii. OBoui, 3i6pani Bpanmi i BBeEUEpI,
MAalOTh MEHIIIE HITPATiB, Hixk 3i0paHi B iHIM yac go6u. Tak, BMICT HiTpatiB y kope-
Hemnoaax OypsKis, 3i10paHux 0 8 roj paHKy, yABiYl HIKYHI, HIX y 3i0panux o 16 rozx.

3Ha4YHUM JKEPENOM HIiTpaTiB Moke OyTH muTHa Boja. barato MinbiloHis
mopei B 14 kpaiHax €Bponu BXKUBAIOTh BOAY 3 MiIBULICHUM BMIiCTOM HIiTpAaTiB.

SIK i oBOUI, JoKEpenaMU HAJXO/UKCHHS B OPraHi3M HiTPaTiB 1 HITPUTIB € TAKOXK
M’sicHI IpoayKTH (koBOaca), puba, cupu. Y 11i OPOAYKTH 3a3BMHUAN JONAOTH HATPIit
ab0 Kanili HITPUT YM HITpPaT sSK KOHcepBaHTH. KpiM TOro, yrBopeHMii B ix
IPUCYTHOCTI HITPO30MIOrNOGIH Haja€ YEPBOHOTO KONBOPY M SICONpPOAYKTY, HABiTh
nicns Tennooi 06po6ku. Ile icroTHO noKpaliye 30BHIIIHINH BUIVIAM i TOBAPHi SKOCTI
M’SICOIIPOJTYKTIB.

o

/Y npucyrsocTi amiHiB i3 HiTpuTiB MOXYTb yTBOptoBaTUch N-HiTpO3OaMiHM, sKi
MaloTb KaHUEePOreHHY akTUBHICTb, @ TAKOX MyTareHHy Ta TepaToreHHy Aito. Cxemy
IX yTBOpeHHSA MOXHa nofaTH Tak:

f|<1 1131
NO; + NH —» N—N=0 + H,0
Kk
‘ AMiH Hirposzoamin ]
’k\m //j

HirpozoaMinn nocTiiHO yTBOPIOIOTBCS B HABKOIMILHBOMY cepenouii. Tak, i3
n0GOBMM PaliOHOM JIIOJIMHA OTPHMYE MPHOIN3HO 1 MKr HITPO3OCHOMIYK, 3 IHUTHOK
BO010, BinoBiAno, 0,01 Mkr, 3 moBitpsiM — 0,3 MKr. Y pe3ynbTati TeXHONOri4HOI
00poOKH Xap40BOi CHPOBMHH YTBOPIOETECS IIMPOKH ClieKTp Hitposocnonyk. Kpim
TOr0, HITPO30aMiHH YTBOPIOIOTHCS B OPTaHi3Mi JIOAMHM y pe3yNbTaTi eHJ0reHHOro
CHHTE3y 3 HITPATIB Ta HITpHTiB. HaliBigoMimi: N-Hirposomumernnamin (HIMA), N-
Hitposonierunamin (HIEA), N-nitposonponinamin (HITA), N-HiTpo3oauGyrHiamin
(HABA), N-nitposzoninepuaun (HITIT), N-Hitposomiposigun (HITiP).

o mpoayKTiB, AKi MICTATH HaHOLNBNIE HITPO30aMiHiB, HANEXATH ITMBO, CHPE
MOJIOKO, OpuH3a, KomYeHa KopOaca, KomyeHi ocemequi, KomdeHni M scHi BUpoOH,
MPUrOTOBaHI 3 JOAABaHHAM HITPUTY (50 80 MKr/kr), conmona i Konuena puba (1o
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110 Mxr/kr). XapakTepHo, [0 ¥ CBLKOMY M’ACi i pubi HITpO3aMiHH 3HaXOAATHCSA B
KUTBKOCTAX “CifiiB” — MeHIIe 1 MKI/KT.

CHHTE3 HITPO30aMiHIB BiZOyBA€THCS TAKOXK B Xap4OBUX NPOAYKTaxX y MpoLeci
ix 30epiraHHs, TEXHOJIOTIYHOI Ta Ky/iHapHOi 06p0oOKH, OCOOIUBO N YaC CMAXEHHS,
KOMYEHHS Ta KOHCEPBYBaHHSI.

AMinu 6x00amp 00 cK1ady 08ouis, n1odie, M’ACHUX, MONOYHUX NPOOYKMIS,
A€ys, aKi cnosicusac awouna. Tomy 3a nasenocmi y npooykmax XapuyeanHs nim-
pamig i Himpumis 3a6xc0u € CNPUAMAUGE YMOBU ONLA YMGOPEHHA HIMPO3oaminis.

Pazom 3 mum, numanna npo nROXo0iceHHA HImpo30aminie, AKi 6uUAGNEHI 6
POCIUHAX, He MONCHA 68AXNCAMU NOSHICMIO sugdenuMm. []esKi HAYKOGUi 66adicaloms
HEMOMNCUGUM CUHME3 HIMPO30aMINI8 ¥ POCTUHAX | ROACHIOE IXHIO NpUCYMHiCMb
HaoxoOxcennam 3 rpynmy. llonmuBaHHSA pOCIMH Bojowo, ska MicTuTh HJIMA i
HJIEA, npHBONMTH 10 HAKOMHYEHHs iX Y 3ejleHid Maci, OpuyoMy iXHii BMICT y
POCIIMHAX NPAMO 3AJIEKHTH BiJ KOHIEHTpALli HITPO30aMiHiB y BOJI.

Jani npo 30LnbLIeHHs BMICTY HITPO30aMiHIiB y MPOAYKLii POCIMHHHITBA Mif
yac ix 30epiraHHs J0BOAATH MONUIHBICTH iXHBOTO CHHTE3y O€3M0CEpENHBO B POCIIH-
Hax. [Ipy UbOMY HITpAaTH, IO HAIXOAATH y POCIHHH, Mif Ai€0 (EpMEHTy HITpaT-
peayKTa3d BIOHOBIIIOIOTHCA JO HITPHTIB, SIKI BKIIOYAIOTHCS B JAHIIOT IOJANIBIIHX
NepeTBOpeHb Ha HUIsAXy OlocuHTedy Oinka. OnHAK He CIiJl BUKIIOYATH MOMIJIHBOCTI
ralpMyBaHHs (epMEHTATHBHOI peakuii Ha LBOMY erami i, OTXe, HAKOMHYEHHS
HITPUTIB Ta BUKOPHUCTAHHA iX JUIA CHHTE3Y IHIIMX CHONYK.

ITeBHY poib B CHHTE3I HITPO30aMiHiB B POCIHHAX MOXeE BiIirpaBaTH MiKpo-
¢nopa. JoBeaeno, 1o 3a MEBHHX YMOB KOHLCHTpAIliss BTOPMHHMX aMIHIB y IPYHTI
Moke OyTH miMiTyrouuM (akropoM peaxuii HirpolyBaHHA. Hasenicmb aminie 6
IPYHMI NOACHIOEMBCA HE JIHWE HCUMMEOISIbHICII0 MIKPOOP2aHiimie | pociiun.,
Bona modice 6ymu maxosic HACHiOKOM 302anbH0O20 3a0PYOHERHA HAGKOIUUIHbO2O
cepedosumia, HAOXOO0MHCEHHA y [PYHIM 3 ORAOAMU, OKpeMumu necmuyuoamu i
dobpusamu.

Hitposyrouumu areHTaMH B OpraHi3mi JIOJHHH MOXYTh OyTH TaKOX IIPOIiH,
minepasuH a6o amijonipuH. EHIOreHHOMY YTBOPEHHIO HITPO3OCIIONYK MOXYTh
COPUATH NAJHHA [Mrapok, a TaKOX Mikpodiopa HUTYHKOBO-KHHOIEYHOTO TPAKTY.
IMinBumennii piBeHs gumermiaMidy Ta HIIMA 3apeecTpoBaHui y KMIIKAaX XBOPHX Ha
XPOHIYHY HHPKOBY HENOCTATHICTh. Ilonepeonuxom uux Kanyepocenie mooice ymu
2pamin, aKuii micmumsca 6 conooi, mupamin, AKull éxooums 00 cknady coi ma
inwux npupoonux cnoayk. Bimamin C, 6ema-mokoghepon i oxpemi xapuosi ge-
HOMU 2aNTbMYIOMb YMEOPEHHA HImMmpo3ocnoayk. /Jo0asanua KyXoHHOL coni ma ac-
Kopfamy nampilo Oeuwi0 3MeHWYe KinbKicmbs Himpo30aminié y mM’ACHUX RPOOyK-
max, a 000aeanna Himpamy nampiw, Hasnaku, nidguwgye ix emicm. Halicunnb-
HiluMM iHriGiTopoM HITPO3yBaHHsA BBaXaioTh BitamiH C, MexaHi3M aii SKoro
He3’scoBanuii. Haiikpauie ¢imamin C ranbMye peaxililo yTBOPEHHS HITPO30aMiHIB y
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TOMY BHIIAJIKy, KOJIM HOro CHiBBiJHOIIEHHS 3 HITPHTAMH J0piBHIOE 2:1. 31aTHICT [0
JIETOKCHKAUIl HITPATiB i HITPHTIB yHACTiNOK X BiJHOBIEHHS BHABJIEHO Y KAPOTHHY.
Taxi séimaminu, ax gonam, gikacon, eéimamin P, maroms 30amuicme 36’°a3ysamu
nimpumu. Merionin npu pH=3,5 inri6ye yrBoperns HIIMA na 90 %, uucrein — Ha
99 %. 3 ByrueBomiB JMINE KIITKOBHHA Ma€ 3NATHICTh 3MEHIIYBAaTH KiTbKICTh
HITPO30aMiHiB B OpraHi3mi, 3B’s3yloud ix. TomaTH, Kapromus, kamycTa, s6oyka
MaroTh iHribytounit epext Ha HitposyBauus. Ciix 3a3Ha4MTH, WO 30€piranHsa OKpe-
MHX IPOIYKTIB CIPHUsi€ HAKOIMTHYCHHIO HITPO30CHIONIYK.

3a B.I. Cmomsipom Ta iH. (2007), icHYIOTh Taki CIIOCOOH 3MEHIIEHHS KiTbKOCTI
HITPO30aMiHIB Y IPOAYKTaX XapyyBaHHA:

1. BixuBanHs OUTBINOI KiNBKOCTI iHTIGITOPIB YTBOPEHHS HITPO30aMiHiB (TaHiH,
Bitaminu A, PP, B,, B,, uucrein, cipka, ¢exonn, xodein, rmokosa, riooTaMib, a
TaKOX IipOJI, IHAON, Tipa3sHH, CKBAIEH, HOMH KaIito).

2. 3amina a6o BiIMOBa BiX BHKOPHCTaHHSA HITPUTIB y KOBOAacHOMY BH-~
POOHHUIITBI Ta M SICHHX KOHCEPBAX.

3. 3aMiHa KONTIHHA JMMOM Ha OOpOOJECHHSA KONTHWIHHHMH IpEapaTaMH.
Binomo, 1110 ¢peHONH KONTHUIIBHOI PitMHH FaIbMYIOTh YTBOPEHHS HITPO30aMiHiB.

4. O6pobnenns M’sAcHOT NPOAYKLil yIbTPadioNeTOBUMH IPOMEHIMH.

5. Ilposenenns TepMiuHOro oOpoOIEHHS XapYOBHX IPOAYKTIB 3 OZHOYACHUM
BaKyyMYBaHHSM.

6. 3MeHILUEHHA TepMiHYy 30epiraHHs Xap4oBUX MPOAYKTIB, OaraTux Ha
MONEPEeTHUKY HITPO30aMiHiB.

7. T'oTyBaHHs NPOAYKTIB y BIJJKPUTOMY IOCY[i, OCKUIBKH B IIbOMY BHIIAJKY
JIETKI HITPO30aMiHH BHIANAIOTHCS.

8. HonaBaHHs OiNMKOBHX J00AaBOK POCIHHHOIO TOXOIKEHHSA OO0 M’SCHHX
MPOLYKTIB.

9. YznockoHaJleHHs TEXHOJIOTiT BAPOOHHIITBA.

Ilpu 36epizanni 06ouie emicm y nHux Himpamie nepeeaxcHo 3menuwiyembcs,
Xxoua & deaxux — 36invbuwyemoca. Tak, BMICT HITpaTiB nij yac 30epiraHHs pimgacroi
uubysIi He 3MIHIOEThCA, KAaIyCTH Gi10roioBoi Ta GypskiB — 3HIKYETHCSA, a MOPKBH
30ubmryeThea. Ha BMicT HIiTpaTiB y 3eneHHHX OBOYEBHX KYJIBTYpax BILTHBAIOThH
yMOBH 30epiranHs, 30KpeMa, TeMIepaTypa, a TaKoX BJIACTHBOCTI cOpTy. BcTaHOB-
JIEHO MOXUIUBICTh yTBOPEHHS HITPATiB 3 aMOHII0 BHACIIZOK po3najay GUIKIB poCiMH.
O4eBH/IHO, MM MOXHA NOSICHUTH 30OUIBIICHHS BMICTY HITpaTiB y MOpPKBi B pasi ii
36epiranHs (3 0-80 mr/kr y mucronani go 90-295 Mr/kr y kBiTHi). '

ITix yac KBaleHHs, CONIHHA i MapUHYBaHHS OBOYEBOI CHPOBHHH BMICT HiT-
paTiB 3HUKyeThCs HA 60-70 %, WO NOB’A3aHE 3 X YuacTiO y NAaHLIO3i peakiiit
BiIHOBJICHHSA HiTporeHy. OOpofOka X010[0M He BIIHBa€ Ha BMICT HIiTpaTiB y
MIPOXYKTaX POCTHHHHUIITBA.

Ipu HOpMYBaHHI HITPATiB BPaXOBYIOTHCA TPH YHHHHUKH:

— 3arajJbHUH JOMYCTUMHH BMICT HIiTPaTiB y JOOOBOMY pailioHi;
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— peajbHe BXXHBAHHA OBOYIB i3 BPaxXyBaHHAM OCOONMBOCTEH XapyyBaHHA Y
MeBHIH KITIMaTHYHIH 30Hi;

~ pealbHO [OCATHYTHH piBeHb HITpaTiB y KOXHOMY BHIL KyJbTYp i3
BpaxyBaHHAM IXHBOI (POHOBOI BETHYHUHH.

6.3. BuaHaueHHs HiTpaTiB Ta HiTpUTIB
y npoAayKrax xap4yBaHHsi

6.3.1. BuzHayeHHsI Himpamie y POC/IUHHIl CUPOBUHI
ma npodykuii ioHomMmempu4yHuUM Memodom

[IpuHuMO METOAY MOiArac B €KCTpakiii HiTpaTiB 3 Marepially, IO aHaJi3y-
€ThCS, PO3UHHOM AIFOMOKATIEBOro TajlyHa 3 MOAANBIINM BH3HAUYCHHAM KOHLEHTpAIii
HiTpaTiB B OepXaHilf BUTOKLUI 32 JONOMOTOI 10HOCEICKTHBHHUX €NEKTPO/IIB.
AHAII3YIOYH POCIHHHY IPOIYKIIII0 POMMHU XPECTONBITHX (KanycTa, peauc, ripyuus
TOINO), A YCYHEHHS J[OMIIIOK, IO 3aBa)KAIOTh BHU3HAYCHHIO BMICTY HITpaTiB,
IPOBOISATE X OKHCHEHHS EPMAHIaHATOM KaJlifo.

Mero1 BUKOPHCTOBYIOTH TUIBKM y TOMY BHIIaKY, KOJIM BMIiCT XJOPWIIB Y
JOCHI/DKYBAHOMY MaTepiaji He IepeBHILye BMICT HiTpaTiB Oinpmie HDK y 50 pa3is.
SIKIIO aHasi3yioTh POCIMHHY MPOAYKLIIO, SKa MICTUTh 3HAuyHi KUIBKOCTI XJIOPHIB,
BHKOPHCTOBYIOTH (DOTOMETPUYHUN METOA BU3HAYCHHS HITPATiB, AKUH IPYHTYETHCS
Ha iX BIHOBJICHHI O HITPUTIB Ta BU3HAYCHHI HITPUTIB 3a PEAKIIEI0 3 PEAKTHBOM
I'picca.

YyTIMBICT I0HOMETPUYHOTO BU3HAYCHHS HITPATiB CTAHOBUTH 6 MI/J1 PO3YHHY,
o gociimkyersca. CyMapHa moxubka MeToTy OLIHIOETHCS 3a KoedillieHTOM Bapiauil
i craHoBUTH 12 %.

MocainoBHicTh poGoTH

1. ITiozomoexka 0o ananizy ma npusomyeaHtst po34uHie

1.1. ITiozomoexa npobu

Big6upaioTs npoOu MOIITYYHO. STKuio IPOJIYKTH CKIaJeHi B KUIbKA WapiB, TO
BiIOUPAIOTH TPO0y 3 KOXHOrO mapy. 3 3arajbHOI0 NPoGOI0, TOTYIOYHCH JI0 aHami3y,
YUHATH TaK:

1.1.1. Kapromns. KapTonmiMEH MHIOTH BOJOIO, 00CYLIyIOTH (GLIbTPyBalbHUM
nanepoM abo YMCTOK randipkoro. 3 KOXKHOI KapTOIUTMHH BiIOMpalOTh YETBEPTHHY.
Bigibpanuii Matepian mepemiuryioTh i BiaOuparoTh Npoly [ aHamily Barok He
menie 0,25 xr.

1.1.2. Bypsk cronoBuii Ta iHm kopeHeruioau. KopeHennoayM MHUIOTH BOJOKO,
BUTHPAIOTh, BiIpi3aroTh IUMHKY i TOHKHIl KiHeLb KOpeHs. Belmki KopeHemmoau
pO3pIi3ar0Th XPECTONOAiOHO B3XOBX BEPTHKAIBHOI OCi, Al aHAJi3y BUKOPHCTOBYIOTh
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iX mo0BUHY 200 4eTBEPTHHY. 3 OJIEPIKAHOTO MaTepiany BinOMparoTh npoly ms
aHanizy Barow 0,25-0,5 kr.

1.1.3. Kanycra. Koxuuif kayaH po3pi3aiorh Ha 4 HaCTHHH 3a BEPTHKAILHOK
BicCio 1 6epyTh Mo onHii 4yeTBepTHHI i aHamisy. [Ipy upoMy 3pisaioTh Ta BUAa-
JSXOTH IOBEPXHIO NOIEPEAHBOrO 3pi3y, BUMAISAIOTH BEPXHI HEICTIBHI JTHMCTKH 1 3aIH-
IIOK KayaHa. 3 0JepKaHoro Marepiany BiibupaioTs npoby ais aHami3y Barowo 0,5 Kr.

1.1.4. JIucToBi 0BOYI OYMINYIOTH Bif 3€MIIi, HEICTIBHUX YACTHH Ta BKIIIOYEHD 1
BiAOHpatoTh mpoly Jyisa aHatizy Barorw 0,25 k.

1.1.5. HuOynekoBi pociunn. Bugansrors HeicTiBHI YacTunu. 3 nubyIHH BUaa-
JIAOTH BEPXHIO JIy3ry, 3pi3aioTh i BUAAIAIOTH OCHOBY KOpeHs i cyxy wmiiky. 1{u6y-
JIMHA MOAUIAIOTH HA JBl YACTMHH MO BEPTUKATI i 6epyTh VIS aHAi3y TUILKH OJHY
TNIOJIOBUHKY. 3 0J(€PKaHOro MaTepianty BitduparTh mpoly Uit aHalizy Barorw 0,25 kr.

1.1.6. Tomarw, oripku. IInogu MHIOTH BOAOIO, MPOCYIIYIOTH (iIBTPYBalIbHHUM
narepom abo YMCTOI TaH4YipKoK, BUAAISIOTH IUIOAOHDKKH. Benmki mmomu pospi-
3a10Th Ha 2-4 YacTvHH B3IOBX ocl. Jns aHaii3y GepyTh NOMOBUHY aG0 YETBEPTUHY
wioay. 3 0JiepAKaHOro MaTepially BIIOHPAIOTh i aHalli3y npoby Barow 0,5 kr.

1.1.7. bamrransi kyneTypu. Ilnomn ounmyioTs Bifl BEpXHBOrO mapy, AKui He
BXXUBAIOTH y DKy, BUAQIAIOTH HACIHHA Ta JOCTIDKYIOTH TUTBKH iCTIBHY 4acCTHHY.
Ilnoan pospizaroTh Ha 2 9aCTHUHU MO AiHiT BiA Miclg KpirieHHs crebna tak, mod a0
KOXHOT MOJIOBUHM TOTPAIMJIM 3aTEMHCHI 1 OCBITJIEHI COHLIEM YaCTHHH IIoRy. Ko
TJIO/IM y’Ke€ BEIUKI, X pO3Pi3atoTh Ha cerMeHTH 6-8 ¢M 1o Koy 1wiony i 6epyrs 2—4
CErMEHTH 3 MPOTHIIEKHUX OOKIB. 3 0oflepkaHOro Marepiaiy BiIOHPaOTh Npoly s
aHanizy Baroo 0,5 kr.

1.2. Tideomosxa 3pazka 0o ananizy

Ipobu mnst ananisy, BiaiOpani 3riguo 3 m. 1.1, noapiGHIOOTL 33 JOMOMOroI0
Tepkd abo romoremizatopa 10 OJEpKaHHA OFHOPIAHOI MacH. 3elleHi KybTypu
TIONEPEHBO NOAPIOHIOIOTE HOXEM /10 po3mipy dacTuH 0,51 cM. TloapiGueny npody
PETENBHO NEPEMILTYIOTh | BAKOPHCTOBYIOTD IS HATII3Y.

1.3. Ilpucomyeanus po3uuny OMOKANIC8020 2AAYHA 3 MACOGOK YACTKOK
1 % (excmpazyrouuit posuun)

10,0 r amoMokanie€Boro rajayHa 3BaXKyIOTh 3 TOYHICTIO 0 NEPIIOro AECAT-
KOBOTO 3HaKy Ta MEpeHOCATh y MipHy KonOy Ha 1000 mn. Po3dyuusiors y aucTu-
JILOBAHIH BOJI, TOBOJATH 00’ €M PO3UHHY HO MITKH i HEPEMILLYIOTb.

1.4. Ilpuzomyeanns excmpazylonozo posquny Ons KyIbmyp POOUHU Xpecmo-
ysimux (Kanycma, peouc, Xpin, cipuuys mowjo)

10,0 r anromMokali€BHX rajqyHiB 3BaXKyIOTh 3 TOYHICTIO N0 MEPIIOrO JECAT-
KOBOTO 3HAKy Ta MNEepeHOCATh B MipHy koinOy Ha 1000 mn. Posumusiors y
AUCTHI0BaHIH BoAi. ITicisa uporo 3Baxyrors 1,0 r mepMadranaTy Kajiro 3 TOYHICTIO
JI0 IEPUIOro JECATKOBOrO 3HAKY, NEPEHOCATh HABAXKKY Y IO CaMmy Koialy Ta JOAal0Th
no xombu 0,6 M1 KOHUEHTPOBAHOI cymsdarTHOI Kucmord. Opepxany cymim
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AEPEMILIYIOTh O PO3YMHEHHS BCIX IHIPEMIEHTIB 1 PO3UMH JOBOIATH 10 MITKH
JHCTHILOBAHOIO BOAOIO. Po3unH Moxe 30epiraTich He Ouibile 1 poky.

1.5. Ipuzomyeanns po3uury nimpamy kanito konyenmpayiero 0,1 monv/n (pC
(NO5) =-lg C(NOs)=1)

10,11 r HiTpaTy KaJiro, SKuil IonepeaHb0 BUCYIIeHHUH npu Temnepartypi 100-
105 °C 10 NOCTIHOI MacH, 3BaXYIOTh Ha AHATITHYHUX Barax Ta IIEPEHOCATh Y MIpHY
konOy Ha 1000 mu. PO3YHHAIOTE B EKCTPAryroMOMY PO3YHHI Ta JOBOJATH 00’€M 10
MITKH €KCTParyloduM po3unnoM. Po3auH mMoxe 36epiraTuck He 6inbuie 1 poky. Ilpu
NosBi KajaaMyTi a60 0caiy pO3urH 3aMiHIOIOTh CBIXKONPHIOTOBJIEHHM.

1.6. IIpuzomyeanus 2padyo8aibHUX PO3YUHIE HIMPAmy Kalilo

I'pajayioBajibHi PO3YHHH HITPAaTy Kajlilo TOTYIOTH 3 PO3UMHY, SKHH NPHTO-
TOBIEHMH 3a 1. 1.5, y leHb npoBeAcHHs aHanizy. [l po3BeieHHs BUKOPHCTOBYIOThH
1 % po3umH anrOMOKaieBoro ranysa (aus. 1. 1.3).

1.6.1. I'paayroBaabuuil po34uH 3 KOHIEHTpauUi€o HiTpaTy kamito 0,01 Moms/in
(pC (NO3) = -lg C (NO3) =-2). Po3uuH HiTpaTy Kallito, AKHH IPHIOTOBJICHHHA 3a
n. 1.5, pos6aBmsirots B 10 pa3iB po3YHHOM aIIOMOKATICBOrO raiayHy. Jlis uporo
BinOuparoTs minerkow 10 ma posunny 3 (pC (NO3) = -1 B MipHy konby Ha 100 mu,
JOBOJATEL 00’ €M [0 MIiTKH PO3UHMHOM ATIOMOKAIIEBOrO rallyHy | IEpeMilIyloTh.

1.6.2. I'paayroBabHuii PO3UMH 3 KORIEHTpaLieto HiTpaTy kaiito 0,001 moms/n
(pC (NOy) = -lg C (NO3") = - 3). Po3unH HiTpaTy Kasilo, SKUH HPUrOTOBIEHUH MO II.
1.6.1, po36aBasirots B 10 pasiB po3uHHOM aJIIOMOKAIIEBOIO FajIyHy.

1.6.3. T'pamgyroBanbuuii po3unH 3 KOHLEHTpanieto Hitpaty kanio 0,0001 mosw/n
(pC (NO3) = -lg C (NO5) = - 4). Po3uuH KaJlilo HITpaTy, AKMA IPUTOTOBJIEHHUH 32 II.
1.6.2, po36aBisatorh B 10 pa3i po34HHOM aTIOMOKAJI€BOTO TaIyHy.

I'panyioBanbHi po34MHH, siKi ofepxaHi 3a M. 1.6.1-1.6.3, BUKOPHCTOBYIOTH JUTSA
rpafylOBaHHS MpUIay, ICPEBIPKH €NeKTPOAiB 1 MOOYyIOBH IpajytoBalIbHOrO
rpacgika.

1.7. I[Tiozomoexa enekmpodie do pobomu

MeMOpaHHui 10HOCETEKTUBHUI HITPaTHHil €IEeKTPOA Ta XJOPOCPiGHUH
€JIeKTPOJI IIOPiBHAHHS FOTYIOTH A0 pOGOTH BIAMOBIAHO IO IHCTPYKIIiil 10 €NEKTPOAIB.
Y NpoMiKKax MDK HPOBEACHHAMM JOCHIDKEHb MEMOpDaHHUH iOHOCENeKTHBHUI
e1eKTPOJ| 3aHyPIOIOTh y JHMCTHIBOBaHY BOAY, @ AKIIO NE€pEpPBa Mi BHMIPIOBAHHIMH
Ginpiie 106M, enekTpon 30epiraloTh y PO34MHI HITpaTy Kallilo 3 KOHIEHTPALICIO
0,1 Mons/n. TIpu TpHBAIMX NepepBax MK JOCILUKEHHAMHU (5 116 i OinblLe) enexTpos
36epiraloTh Ha MOBITPi. ¥ BCiX BUIagKax Iepej MOYaTKOM BUMIDIOBAHB CIEKTPOA
BUTPHMYIOTh Yy JHMCTHIBOBaHIH Bogi He MeHme 10 xB. XnopocpiGHui eneKTpoA
MOpIBHAHHSA, B EPEPBAX, MDK BHMIPIOBaHHAMH 30€piraloT B HACHYEHOMY PO3UMHI
XJIOpUY KaJiko. "

2. Ilposedenus docnidxcens

2.1. 10,0 r nmoapibHeHoro Matepially 3BaXKylOThb 3 TOYHICTIO [0 TEPUIOrO
JECATKOBOTO 3HAKy Ta NMEPEHOCATh Yy CKISHKY FOMOreHisaTopa. Jlo JOCHimKyBaHOTO
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Marepiaiy AonaroTs 50 M 1 % po3unHy amoMOKalieBOro rajtyHy Ta FOMOreHi3yIoTh
cymiur mpotsiroM 1 xB. IIpu BincyTHOCTI roMOreHi3aropa BUKOPHCTOBYIOTH MilIANIKY,
TPHBATICTh NepeMilyBanHs cymimi 3 xB. OpepiKaHy CYCIEH3il0 BHKOPHCTOBYIOTDH
[UIS BU3HAYEHHS KOHIIEHTpanii HITpaT iOHIB.

2.2.Tlpn ananizi pocauHHOl TpoAyKiil poauHu xpectronBitux 10,0 r mo-
JpiObHEHOro MaTepianxy 3BaXKYIOTh 3 TOYHICTIO [0 NMEPLIOro JECITKOBOTO 3HAKY Ta
nepeHocars B CKIsiHKy Ha 100 mui, gomarorhs 50 MII eKCTPaKUiIHHOTO pO3UMHY, AKUH
MPUTOTOBNIEHUH 32 1. 1.4, Ta nepeMirnyroTh nporsarom 3-S5 xB. Ilicas 1BOro 10JAIOTH
2-3 xpamii 30 %-ro BOZHOrO PO3YHHY MEPOKCUAY BOIHIO [0 3HEOAPBACHHS PO3YHHY.
B oepxaHiii CycIeH3ii BU3HAYal0Th KOHIIEHTPALiO HITPaT iOHiB.

3. Busnaueuns xonyenmpayii nimpam ionie

BumiproBaHHsI KOHIIEHTpaLllii HiTpaT 10HIB MpoBoasTh B oauuuLsx pC (NOy) 3a
mikanoo npunany. Ilpu 6esnocepennbomy BumiproBanni pC (NOjy), npuian
LIOIEHHO HAaCTpOIOIOTh B pexxuMi “pX” y BIAMOBIAHOCTI M0 IHCTPYKWii 3aBOAY
BHpOOHMKA 3a rpaayloBaJbHUMH poszunnam 3 pC (NOj), mo aopiBHIOWOTE 2 i 4.
Po3unn nopisasaas 3 pC (NOs) = 3 BHKOPHCTOBYIOTH Ui KOHTPOIIO TIOKasiB.
Bigxunenns 3mauerns pC (NOs) Bim HOMIHAILHOrO 3HauYeHHsA 3 He NOBUHHO
niepesuinyBaty 0,02 oguuuni pC (NOy).

ITicas rpanyroBaHHA NpHIAAY €ISKTPOAH PETEAbHO MPOMUBAIOTH IUCTHIILO-
BaHOIO BOJOI0, BUTHPAlOTh GUILTPYBaJbHAM MAlepoOM Ta 3aHyPIOOTH Yy AOCHI-
KyBaHy npoOy. ITokasu npunagy GikcyroTh He paHiule HDK 4epe3 XBHJIMHY ITCIIsA
npunuHenHs apeidy crpinku. Iepexonsun Bin omuiel mpobu [0 IHIIOL, eneKTPOIH
NPOMHBAIOTb JUCTHILOBAHOIO BOAOK. Temneparypa AOCHUPKYBaHHX npol i rpaay-
I0BaJILHMX PO3YHHIB MTOBUHHA OYTH OAHAKOBOIO.

4. Ob6pobka pezynomamis ananizy

Skmo s aHani3y BHKOPHUCTATH HABAXKY MOAPIOHEHOI mpobu, TO BMICT
HITPATIB y AOCHIiXKYBaHOMY Martepiani (X) y MI/Kr po3paxoBYIOTh 3a GOpMyIIOL0

X=((V+w-m/100-p)- 107NV .62-10°)/ 1000 -m, mr/xr,
ne 62 — MolsipHa Maca 10HY HiTpaTy r/ MOjib; m — HaBakka NpoOH, 1o B3sATa JUis
amanisy, r; ¥ — o6’em excrparywuoro posanny, mi; 107¢ N _ yonnentpauis
HITpaTiB y BUTsDKLI, Monb/11; 1000 — koediieHT nepeBoay mi B Ji; ® — MacoBa 4acTka
BOaH y Mpobi, %; 100 — koedilieHT mepepaxyHKy 3 Bi[ICOTKIiB, p — I'YCTHHA BOIH,
r/mn; 10° - koedilieHT nepepaxyHKy y Mr/Kr.

Shxuo B3siTH 10 yBary, mo ¥=50 ma, m = 10 r i npoBecTH BIINOBIAHI CKO-
POUEHHS Ta NepeTBOPEHHS, HOopMya uist pO3paxyHKy HaOyBae BULA/LY:

X = (50 + w/10) - 10°°™%) - 6200, mr/xr.

5. Oyinka pezynomamis ananisy

Po3paxyHOK NpOBOJATL 10 LUIMX YHCEN, MI/KT. 3a KIHIEBHH pe3yjbTarT aHa-
Ai3y MpUHAMAIOTh CepefiHE apu(MeTHYHe 3HAaYeHHs Pe3yNbTaTiB [BOX NapalelbHUX
BUMIpIOBaHb.
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Jlist 3pyYHOCT] OL{iHIOBAHHA Pe3yAbTaTIB JOCHILKEHHS HaBeAEHO AEKl 3HAYCHHS

I'IK HiTpaTis (Mr/KT) 1y1s pocarHHOT mipoykitii, B3t 3 CanlliH 42-123-4619-88:

e Kkapromu — 250;

»  xamycra panns (1o 1 Bepecus) — 900, nizus — 500;

»  Mopksa panHs (no 1 Bepecus) — 400, nizus — 250;

* ToMatu (BiakputHii rpynT) — 150, (3akpurHit rpynt) — 300;

s oripk# (Bimkpuruit rpynt) — 150, (3akpuTuii 1pyut) — 400;

*  Oypsk cronopuit — 1400;

*  pimuacra udymsa — 80;

*  mubyns-nepo (Biakputuit rpynr) — 600, (3akputHii rpyHt) — 800;

*  3eieHi KyIbTypH (BigkpuThit rpyHT) — 2000, (3akpuTuii rpyHT) — 3000;

*  gquHi— 90;

*  KaByHH -- 60;

*  mepenb conoxxuil (BiakpuTui 1pyHT) — 200, (3aKpuTHii rpynt) — 400;

¢ kabauyku — 400;

«  s0nyka — 60;

*  rpymwi— 60.

6.3.2. BuszHa4eHHs1 aMicmy Himpumia y koebacax ma iHwux
M’siconpodykmax cnekmpogomomMempuiHUM Memodom

VHiBEPCATBHIIMM METOIOM, IPUAATHUM NPH aHaji3i HITPUTIB AK B CHPOBHHI,
T4K 1 B TOTOBIH npoyKuil, € (POTOMETpHIHHI METOM.

Merox IpyHTY€EThCS Ha KUIBKICHIH peakiii MbK HITPUT-iOHaMH Ta Cyabda-
HUTOBOIO KHMCJIOTOIO 332 TIOJANBIIMM YTBOPECHHSIM 4epBOHO-(iankoBol aAiazocnonyku
npu B3aeMoii 3 a-HadTunaminom (puc. 6.3).

Briuve KanaMyTHOCTI Ta KOJBOPOBOCTI €KCTPAKTiB, KU BHOCHTH MNOXMOKY y
BHU3HAYEHHS HITPHTIB, YCYBAOTH OCBITICHHAM NPOoOH, 0CaKyI04H OLIKH.

Huxns mexa susgavenns 0,003 mr/in mitputis. Ilpu smicri HiTpuTiB nonan 0,3
MI/11 ipoby Tpeba po36aBasTH Bonow. BiqHocHa noxubka BU3HaveHHs £5 %.

+ + +
m3ssz Noy¥ HO3SONEN

cynbaninosa kuciora KaTiOH #-Cy hhOOCH3OMIIa30HI0
" —_— O
HO35—<: :>—— N=N + < >
N= NH
KaTiOH

YepBOHO-(hia/IKOBa IA30CTIONyKa

n-CyIhhoOeH30ITia30HI0 o-HAQTHIAMIH
Puc. 6.3. Peakuii cuHme3y 4epeoHo-¢hiarikoeoi Giazocnostyku 3 cynbgbarinoeor Kucnomu npu

Oif Himpum-ioHy y kucnomy cepedoeuLLi 3 N00anbLWO 833€MOJIEI0 yMEOPEHO20 KamioHy
n-cynbghobeH30n0ia3oHio a-HagmunamiHom
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HocaixosHicTs po6oTH
1. Ilpuzomysanns po3uunie ma nid2omoska 00 aHanizy
1.1.  Ilpucomysanus 0CHO8HO20 CMAHOAPMHOZ0 POIUUHY HIMpumy
1,5 r Hitputy Harpito NaNO; po3uuHsI0TE y MIipHIH kon0i mictkicTio | 1y
HEBENIHKIH KIIBKOCTI JUCTUILOBAHOI BOAU, 4 MOTIM JOBOJASNTH BOJOIO 10 MITKH Ta
nepeMimyioTb. Y 1 MII IbOro po34yuHy MicTHTBCS 1 Mr HITpuTiB. Po3unu xoHcep-
BYIOTh, IOJIAI04H /10 HBOro 1 mi ximopodopMy Ta 30epiraloTh y CKIAHII 3 TEMHOIO
CKJIa ITPOTATOM KLUTBKOX MICSIIIB.
1.2, Ilpuzomysanns pobo1o2o cmandapmuo2o po3uuHy Himpumie
1 MJI OCHOBHOTO CTaHIAPTHOT'O PO3YUHY EPEHOCATD Y MIpHY KOJIOY MiCTKICTIO 1
11, JOBOJATH 00’ €M 0 MITKH AUCTUILOBAHOIO BOAOIO Ta NMEPEMImyIoTh. ¥ 1 M BOTO
pozuuny Mictutbes 0,001 mr mitpuris. J{ns npoBeneHHs aHali3y BHKOPHCTOBYIOTH
CBDKONPUTOTOBIICHUH PO3YHH.

1.3.  Ipucomyesannus oymoeoi kucromu 3 Macoeor yacmkoi 12 %

25 M KpWXaHOI OLITOBOI KHCIOTH PO30aBIBIIOTh AUCTHIBOBAHOK BOAOKD N0
06 emy 200 M.

1.4.  Ilpuzomysanns peaxmusy I picca

Jns oTpuMaHHs peaKTUBY TOTYIOTH 2 po3unHu: 1 %-il po3uuH cyinbhaHinoBol
kuciot 'y 12 %-My posuudi orroBoi kucioru (po3uvH A) — 100 mu, 1 0,1 %-i
po3unH o-HadTUIaMiny y 12 %-My po3uuHi O1TOBOI KUCHOTH (po3uunH B) — 100 mi.
Ilepen BUKOpUCTaHHAM PEAKTUBY 3MIIIYIOTH PiBHI 006’ €MH po3unHIB A i b.

2. lliozomoska npobu m’siconpodyxmy

2.1. Ilpuzomysanus 800HOT BUMANCKU 3 M ACONPOOYKMY

V XiMigHil CKJISHIII 3Ba)KYIOTh HABaXKY MOAPIOHEHOTO M’ ICOTIPOAYKTY MAaCOt0
OIH3bLKO 5 T 3 moxuoxow He OutsIoro 3a 0,001 r, vanusarore 30-40 M IUCTHIIBO-
BaHoOl BoaH, niairpitoi 1o 60 °C, nepemintytors npotsaroM 10 xB. CyMiur BiICTOIOIOTE
MIPOTSITOM Yacy, AOCTATHROIO /IS TOTO, 1100 HAa/ 0Ca/[0M YTBOPHIIACH BOJHA BHUTIKKA
M’ SCOTIPONIYKTY.

2.2. Ocaodxcenns binkie

BonHy BUTSKKY EpEHOCATH Y MIpHY KOI0y MICTKICTIO 50 MJI, 1OBOAATE 00°€M
JIO MITKH, 3MHUBAIOYH 3aJMIIKHA HABAXKU. [lepeMilryioTh.

VY XiMiYHY CKISHKY BiIMIpsAIOTH winerkorw 20 MJI TiATOTOBIEHOT BOMHOT
BHUTSKKY, 1ogatoTe 10 Mu1 po3uuHy TipokcHay kamiio (abo HarTpir) 3 MOISPHOIO
koHeHrpanieio 0,1 Mone/n 1 40 MiT HacH4eHOro po3uuHy cyiabdary HUHKyY (ZnSQ,),
nepeminryrors. HarpiBaroTh CKISHKY 3 pO3YMHOM Ha BOJSHINM OaHi 3a TeMrepaTtypH
100 °C npotsrom 7-8 xB. OXOJIOMKYIOTE PO3UHH, BUILTPYIOTh HOTO Y MipHY KOOy
mictkictio 100 mn, momarote 4 Mi1 peaktuBy ['picca Ta HOBOAATH A0 MITKH.
TlepeMilny1oTh, ONEPKYIOTH MiZITOTOBIEHY MPOOY.

3. Anzopumm ananizy

3.1. Hobydosa epadyroeanbhoi 3anencHocmi

MipHi kon6u MicTkicTio 50 M BigOBIAHO HYMEPYIOTH 1 BHOCATE B HuX: 0; 0,5;
1,0; 2,0; 5,0; 10,0; 15,0 Myt po6040ro CTaHAAPTHOTO POZYUHY, NOJTMBAKOTE JHCTHIIHO-
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BAHOIO BOXOKO NpHOIK3HO 10 40 Mi1, 10 KOXHOI KOJIOH NoxaioTh 1o 2,0 M1 po3yuHy
peaktuBy I'picca, HOBOASTH 0 MIiTKH, HepeMimyioTs. OIepKyroTh PO3UHHM 3
pmMicToM Hitputis: 0; 0,01; 0.02; 0,04; 0,10; 0,20; 0,30 mMr/mu.

4. Bumiprosanns

Mipni konGu 3 rpaayroBaIbHAMH PO3YHHAMH, a TAKOX MIpHY KonOy 3 mix-
rOTOBJIEHOK NMPo0OI0 MOMIIAIOTh HA BOAAHY OaHto, Harpity no 50—60 °C na 10 xs.
IMepeMilyioTs, OXOJOMKYIOTh PO3YMHH Ta (OTOMETPYIOTH IPH HOBXKHHI XBHII
520 HM BiIHOCHO PO34YHHY NIOPIBHAHHSA (i3 BMICTOM HIiTpUTiB 0 MI/MII).

Bynyiots TpaiyoBaibHHil rpadik abo po3paxoBYIOThH NapaMeTpH PIBHSHHS
perpecii. Po3paxoByI0Th KOHUEHTPALIIO HITPUTIB Y JOCIIPKYBAHOMY PO3UHHI.

5. Obpobra pesynbmamie ananizy

MacoBy 4aCTKy HITPHUTIB @ Y HOCIiUKYBaHOMY M’ SICONIPOLYKTI PO3PaXOBYIOTh
3a OpMYJIOH0: ‘

® = (100 - ¢ -100)/(1000 - m), mMr B 100 r M’ACONPOYKTY,
I¢ m — HaBakKa IPOAYKTY, T; ¢ — BMICT HITPUTIB, L0 BH3HAYAETBCA Y MI,
PO3paxoBYETHCA 3a KaniOpyBalbHUM rpadikom.
3a KiHLeBHil pe3ynbTaT aHanizy MpPUHMAlOTh cepenHe apHPMETHYHE 3HAYCHHS

JIBOX IIapaJieIbHUX BUMIPIOBaHb, SKIIO PO30DKHICTE MiX HUMH He nepesuiye 10 %.

Z KoHTponbHi nuTaHHA

Ha3siTb mxepena HagXoMpKeHHs HITPaTiB | HITPUTIB B OpraHism NI0AVHN.
Uum BuKNMKaHa NpobrieMa 3abpyaHEeHHS NpoayKTiB HITpUTaMu?
Ha3BiTb [HKepena HaaXOMKEHHN HITpaTiB Y NPOAYKTU TBAPUHHOIO NOXOMPKEHHS.
Axi pakTopu BNNMBaOTL Ha NiABULIEHUA BMICT HIiTpaTiB Y NpPOAYyKTax POCIMHHOIO
NOXOKeHHA?
Brnnue copToBux 0cobnuBoCTelt OBOYIB Ha BMICT HITpaTiB.
AK HaKONUUYIOTL HITPaTKH Pi3Hi aHAaTOMIYHI 4acTUHM OBOuIB?
Ha3BiTb 30BHILLHI (NPUPOAHI) hakTopu BNNMBY HA HAKOMUYEHHS HITPATIB Y POCNHAX.
Y sKMx 0BOYAxX HaKomuuyeTbecst Oinblue HITPaTis: SKi BUPOLLYIOTL Y 3aKPUTOMY YU
BiAKPUTOMY I'pyHTi?
9. AKi KyNbTYPU HE HAaKOMUYYIOTb HITpaTiB?
10.  SKi KyNbTYpY HAKOMUYYIOTH HEBESIMKY KiNbKICTh HITpaTiB?
11.  SKi KyNbTypy HAKONMYYIOTL NIABULLEHY KiNbKICTb HITPaTiB?
12. Sk BNNIMBAIOTL HITPATU Ha OPraHiam oanHU?
13. HAkuit XimisMm Ta MexaHi3M TOKCUYHOT AiT HiTpaTiB?
14. B sixmx BMNaaKax NiaBULLYETLCS YyTNMBICTb A0 HiTpaTiB?
15.  HaBil|O KOHTPOMOIOTL BMICT HITPATIB Y XapyoBux NpoayKTax?
16.  Wo Take N-HiTpO30aMiHWM? OxapakTepuayiTe X BNNMUB Ha JIIOACHLKUA CpraHiaM.
17.  HasepgiTb wnsxu yTBOpeHHs N-HITpo3oamiHis.
18. Y YoMy CYTHICTb iOHOMETPUYHOTO METO/lY BU3HAYEHHS! HITPATIB Y POCIMHHIA CUPOBUHI?
19. SAkuM MeTOIOM MOXITMBO BM3HAYUTU BMICT HITPUTIB Y M'iconpoayKTax?

Pons

NSO
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Pospin7

ToKCcUKONOris Ta eKOTOKCUKonoria nectuuuais

Ilecmuyuou — ye ximiuni pevo-
8UHU, AKI suKopucmosyiomsca sk 3a- | NMectuuman — ue ximivHi pevyoBuHm, aki
cobu Gopomvbu 3i wKidnueumu mikpo- | BMKOPUCTOBYIOTLCA 5K 3aCO6M GOpPOTL- |
opeanismanu, pocrunamu ma meapu- 64 3 wWKIANMBAMKU MikpoopraHiamamu,

POCAUHAMK Ta TBAPUHAMM.
namu (nam. pestis — 3apasa ma cuede-
re — ebusamu). Haiinowupeniwi necmuyuou xnopopzaniuni, pocpopopzaniuni,
Kkapbonamu (noxioni xapéonamuoi xKuciomu), mepkypitiopzaniuni, cunmemuuni
nupempoiou ma Kynpymoemicui yynziyuou.

IlecTunyan IIHMPOKO BHKOPHCTOBYIOTH Yy CLIBCBKOMY TOCHONAPCTBI Jyis
3MEHIIEHHs BTpaT ypoxato. Pasom 3 Tum, 3a nanumu HauionansHol AkaneMii Hayk
CIHA, 90 % ¢ynrinuais, 30 % incexTHumnaiB i 60 % rep6inu/Tie 31aTHI BUKIAKATH
pakoBi 3axBoproBaHHsA. 3 400 BuIiB HaWNOIMPEHIINAX TNCCTHIUIIB, BUKOPHC-
TOBYBaHHUX y CUILCHKOMY TOCIIOAAPCTB, 262 € Pi3HOIO MipOIO MyTareHHUMH.

CBiToBE BHpOOHHMITBO INecTHIMIIB (Y HepepaxyHKy Ha AKTHBHI PEYOBHHHM)
CTaHOBMTE IIOHAJ 2 MJH. TOHH Ha pik 1 Oe3nepepBHO 3pocTac. Y CBITOBIi TipakTHIli
BHUKOPUCTOBYETbCS Onusbko 10 THC. HaliMeHyBaHb NECTULMIHHX INpENapaTiB Ha
ocHoBi 1500 niroyux pedoBHH, sIKi HAaJEKaThb A0 Pi3HUX XiMiuyHuX Tpyn. Halmown-
peniuli xnmopopradiuHi, ¢ocdopopraniuni, kapboHatu (moxigui xapGomaTHOi KHC-
JIOTH), MEPKYPIHOpraHiyHi, CHHTECTHYHI IIMPETPOIM Ta KynpyMoBMicHi ¢pyurinuau. B
YkpaiHni 03BOJIEHO BHKOPUCTOBYBATH 01136K0 400 BUIIB IIECTHLIMIB.

IMecTnuan MOmiNAOTG 3a MPU3HAYEHHSM HA Taki rpymd: s GoporhOM 3
Oyp’sHaMu — zepfiyuou, 3 rpU3yHAMH — 3004UOU, 3 KOMAXaMH — IHCEKMULUOU, 3
KPYITIMMH Y€PBAMH — HeMamouuou, NpoTH 30yAHUKIB OakTepianbHHX XBOpOG —
baxmepuyuou, 30y 1HUKIB rpUOKOBUX XBOPOO — @hynziyuou, njas 3HAIIEHH KIiWiB —
aKapuyuou, THIMHOK T'yCeHUIb Ta KOMax — aghiyuou.

Pospiznatoms necmuyuou Kowmaxkmui, Konu wiKiOnuei opzanizmu ZuHymo
npu KOHMAKmi 3 HUMU, Ma CUCMEMHI, KOU PEYOSUHU NPOHUKAIOMb Y MKAHUHU
pociun i cnpuqunaloms 3azubens WKIOAUSUX OP2aniImMis.

3apa3 nmecTMOHAM KIacuQiKyOTh . N
39 TAIGIMH IBPaMETPaMH: Lot cyMapdl posw npenapary, mea

1. 3a moxcuunicmio y sunaaxy cnpuumHsae 3arubenb 50 % nignocnia- }

|
!
H
i

OIHOPA30BOT0 HAAXO/KEHHS N0 LUIyH- | HUX TBapWH Npu 6araTopa3oBoMy BBe-
KOBO-KHUIIIKOBOTO TPAaKTy JIIOJMHHU IIECTH- | AEHHi, A0 [03M, fika CnpU4MHsE 3a-
- 3 0, - H
UMM TOULIOTE Ha Hadmoxcuymi | ™0€Ne 50 % TBapuH npu opmHopaso- |
BOMY BBeAEHHI.
peuoBunn (J1/Iso mo 50 mr/kr), sucoxo- y BEeA j
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moxcuuni (J1Jlso Bin 50 mo 200 mr/xr), cepeonsomoxcuuni (J1[so Bix 200 no
1000 mr/kr), huzskomokcuuni (J1[1so monan 1000 Mr/kr).

2. 3a KymyramusHumu enacmueocmAmy TECTHIMIN PO3NOALLIOTH HA
PEUOBHHH, SKi BOIOMIIOTL HadaKymyasyiero (koedinieHT KyMynamii Menmui 3a 1),
noMipHow KymyJsuicr (koedimienT kymynauii Big 1 g0 5), ciabko BHpaikeHOO
KyMmyJasiiero (xoedimienT xymysinii nonan 5).

Koegiyienm xkymynayii — ye gionowienHa cymaproi 0o3u npenapamy, AKa
cnpuuunse 3azubenv 50 % niodocnionux meapun npu 6azamopazoeomy 66e0eHHi,
00 003u, Axka cnpuuunse 3azubens 50 % meapun npu 00HOPA3060My 66€0eHHI.

3. 3a cmiiikicmio necTHHHAN TOAUINIOTE Ha Oyyece cmiliki (Mac PO3KIafaHHs
Ha HETOKCHYHI KOMIOHEHTH NoHa 2 poku), crmiiiki (i 0,5 10 IBOX POKiB), HOMIpHO
cemiiiki (Bin 1 no 6 MicsiiB), manocmiiiki (1 Micsiup).

Tabnuya 7.1

CrabinbHicTh MecTHIMIIB Y YPYHTI

. . MaxkcumanpHuil TepMiH
PeuosuHa BN.ﬂCT NCCTHIIR Y | oy amnenms micns 3aCTOCYBaHHS
rpywri B 90-X pokax, MI/Kr (poxn)
Anpapid 1-6 > 15,0
y -IUXUTI" (rinnan) 3-10 >14,0
I'enraxnop 3-5 >14,0
AAT 4-35 -
Kensran (ikodon) - >0,5
Maunarion (xapbodoc) - 1,5
Tiodoc (napaTion) ~ > 16,0
ToxcadeH (xambexaop) - 14,0
Xnopodensindoc (auxiodoc) 0,6 1,3

V caHiTapHO-TEXHONOTiYHOMY ACTeKTi (OPYIICHHS ririeHigHux HopM 30epi-
TaHHS, TPAHCIIOPTYBAHHS i 3aCTOCYBAHHS JIECTHIHAIB, HU3bKa Ky/IbTypa PoOOTH 3 HH-
MM) HaliHeOesNeuHiln NMecTULHAH, AKi MAaOTh OJHY ab0 KOMILIEKC TakHX Blac-
TUBOCTEH:

1. Bucoxy moxcuunicms — cepeius cMeprenpHa jgo3a Menma 3a 200 mr/kr (I
ta Il rpynu ririeHivHOl K1acudikawii).

2. Bucoxy cmiiikicmo y 306HiuHbOMY cepedoguwyi i TpUBase 30epSKEHHS Y
TPYHTI, BOAI Ta IPOAYKTaX XapuyBaHHs.

3. Bucoky moxcuunicme pe4oeuH, sixi yrBOPIOIOTbCS 6 peyibmami po3nady
(po3KajaHHs) Npenapary y 30BHIIIHBOMY CEPEJOBHILI il BIUIABOM METEOpO-
OrigHuX Ta iHIWMX GaKTOpIB.

4. Bupasceni Kymynamueni enracmugocmi, 3IaTHICTb HAKONHYYBATHCA Yy
NeSKUX CUCTeMax i TKAaHMHAX, JOCAralo4M 3HaYHHX KOHIEHTpAIlii.
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5. Tpuseane nepebysannsn 6 opzanimi.

6. 30amnicms eudinenna 3 opzamizmy vdepe3 TpymHe MOJIOKO XKIiHOK aGo
YEPE3 MOJIOKO TBAPHH.

7. 30amnicmov ymeoposamu cmiiiki maciauni emynascii nig vac o6pobKu
(pyxTiB Ta iHIMX POCIHHHUX TPORYKTIB, SIKI BUKOPHCTOBYIOThCS y XapuyBaHHI
J0/Iei.

Y pe3ynbTati NpOBEAEHHX JOCIIMKEHb BCTAHOBIEHO I'PAHWYHOAOMYCTHMHUIL
3aTHLIKOBHH BMICT NECTHIMIIB y NIPOAyKTaX. 3a3BM4ail y HPAaKTHLUI BUKOPHCTOBYIOTH
IeBHI KiTbKOCTi NECTHUM/IB, SIKi 3HAXOAATH Yy TPOAYKTAX Y BUIIAMAI 3aTHLIKOBHX
Kinbkocrei. Cnid 3a3nayumu, wio noku w0 He 80a10CA CIMEOPUMU RECMUKUOU, AKI

0 uKOHANU CE0€ MPUBHAYUEHHA MA NOGHICMIO po3Kknanuca Ha 6Geineuni Komno-
HeHmu.

7.1. lia xnopopraHiyHux Ta poccopopraHiuHMX necTmungis
Ha XXUBi opraHiamm

llecmuyuou, aki nompanisroms 6 opeanizm 3 xapuoeumu npooykmamu,
nidoaromoca Giompancopmauii (memadonizmy). Ile ympyouioe ix susenrenns ma
YCKnaouioe poskpumms mexanizmie i na mwduny. Kpim 1oro, iHKOMH IMPOMbKHI
OpOAYKTH MeTabom3My KCeHOOIOTHKIB OyBaiOTh TOKCHUHIiMI, HDK BHXiTHHH Kce-
HOOIOTHK. Y 3B’A3KYy 3 LIMM BEIMKOrO 3HaueHHs HabyBae HeGesneka BiIANCHHX
HACITI/IKIB BIUIMBY TTECTHIIMJIIB HA )KHUBHIi OpraHizm.

Ain xnopopeaniunux necmuyudie na sxcuei opeanizmu. Xnopopraniuni cro-
Jykn — rexkcaxnopuukiorekca (IXIID), y-izomep XTI, keabTan TOWO — MAIOTh, SIK
TPaBHJI0, CEPE/IHIO TA BUCOKY TOKCHYHICTh. BOHU BiIPI3HAIOTHCS BUPDKEHUMH KyMy-
JNSATUBHUMH BJIACTHBOCTSIMH.

Xnopopragiudl HeCTHIIMAM Ta iX MeTabomiTH 3aTHI BUIAIATHCS 3 MaTe-
puHChKHUM Monokom. LI nectuman myxe nobpe aKyMyJIOKTLCS B opraHisMi. Bouu
MAtOTh CTIOPITHEHICTh JI0 KHPIB, BUOGIPKOBO HAKOIMYYIOTHCA y KMPOBiil TKauuHi i
JIEKOJIM JOCATAl0Th NOMITHOI KOHLeHTpaiii. TOMy TpuBane BKMBAHHS HPOJYKTIB
XapuyBaHHs, SKi MICTATH XJopopramiydi mectiunmu (Hanpuxnan, JUJIT), € ayxe
HEOE3MeTHUM.

SIK IpUKNaJL epPETBOPEHb, IO BinOYBAIOTBCSA B OPraHi3Mi 3 XJIOPOPTraHIIHHMH
HECTHLIM/IAMH, HaBE/ICHO MeTadoi3M I'eKCaxJIOPOIUKIIOreKcany. Y pisHOMAaHITHUX
06’ekTax BiH IPOXOAHUTH 3a cxeMor A a6o b (puc. 7.1, a, 6).

[Tin gac merabonisMy NpOXOmATh peakuii AeXJOPYBAHHA Ta BBEACHHA IO
MOJIEKYJIH IeKCaxIopoLHKIorekcany nonsapaux rpymn (-OH Ta -SH).

AHia xnopopzaniunux cnonyk ma ix memabonimie na opzanizm nwounu
XAPaKmepusyEmovCa  YPAMCEHHAM UEHMPAIbHOL HEPB8OGOI cucmemu, nevinku,
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HUPOK, eHOOKPUNHOT ma cepyego-cyOunnoi cucmem. Mexanizmu Oii xnopopza-
HiuHuX npenapamie nepegaxcno nos’asami i3 GNOKYBAHHAM OUXANLHUX dhep-
Mmenmie kaimun. Tlig 4ac rocTpux OTpye€Hb OCHOBHA CHMIITOMATHKA BHUABIAETLCA 3
GOKY HEpPBOBOI CHCTEMH.

Hin ¢ocopopzaniunux necmuyudie na scuei opzanizmu. TOKCHUYHICTH
(hochopopraHiyHMX CIIONYK 3yMOBJIEHA THM, 1110 BOHH IIPUTHIYYIOTH JSUTHHICTD PRy
(dbepMeHTIB, MPHYOMY Y KPOBi HAKOIIMHYETHCA alETHIXOiH (Oepe yyacTh y mepena-
BaHHI HepBOBOro 30ymKkeHHs). [le npu3BOANTh KO NOpyIieHHs PyHKUiH HEeHTpalbHOl

A I cl HEPBOBOI Ta CEpIEBO-CYAMHHOI cHcTeM. Y MexXaHi3Mi ail ¢ocdopopradiuHux nec-
Bozopossmii < C;(;:C'__’ Cj:ia THIUJIB HA OPraHi3M IPOBIHHUM € NPUTHIYEHHS AKTUBHOCTI ()EpPMEHTY alleTHIXO-
Metabonith ¢ al c a JiHecTepasH (PO3KIIaa€ alleTHIXOMIH Ha XOJIiH Ta OLITOBY KUCJIOTY), K€ IIOB’A3aHO 3
c docharyBannaM i aKTHBHMX ILeHTpiB. BinOyBaeTbCcsi Takox 3MiHa AKTHBHOCTI
l R=Ciy CH—C—NH—CHy~COOH KaTayasy (pepMeHTy, 110 PO3KiIafae MEPOKCUA BOMHIO 0 BOAU Ta KHCHIO), 3HH)KCHHSA
NH—C—CHy~CH,-CH—COOH BMICTY JIeSIKHX aMiHOKHMCJIOT y OlIKax CHpOBaTKM KpOBi, 3MiHa OinkoBHX ¢pakuiii

o NH;

7 3

ct o ] KpOBIi Ta iHmHMX Gi0XiMIYHMX ITOKA3HHKIB.
Cl SR C SR
— +/ CH3
a a c c 0 CH HO—(CH,),—N-CH;
a a l

[l ANETUIXOTiHECTEpa3a ]
CHy—C—0—(CHy)—N-CH; = pae Xonin  ©Hs
CH, o *
Cl SR . 1
‘ ALeTUNXOJIIH CH.—C—OH
VY SH > SR "H;
I/Q[ -~ - G ¢ Ourosa kuciora
C

Cl Ct Cl l

s
-— CH;0_ I AN
N a cl P SP—S—CHy-N

CH;0”
®dranodoc =
b ci cl Ci cl (o)
C ¢ c c l
—_— —_— — (0]
o OxucHeHHs lpgponiz
cl cl Cl Cl 0 o
l l cmo_ 9 Xy X 8
P SP—$—CHy N — +  HO—CHyN il_OCH,
SR SR CH;0 + HS—P{
a al a = =~ OCH;
¢ cl ¢ c C OCOR “ o 8 a6o
‘ o P-O anasor dranodocy Oxcumetundranimin ﬁ OCHs
HS—P_
al a OCOR ) “SOCH;
a o
f | I 1 I
R=CHy—CH;—C—NH—Ck- COOH HO N
r'm—flz—cuz—cm-(‘:u—coou SR/ +H0 HN +H0 gy Ny
) Ntk ol cl ¢l HO - « NH -
OH N3 HO
R'=CH,CH-COOH c ¢ = | o
{ 0 0 0
NH-CO -CH; . . ..
OH Pranesa kucnora Monoamig ¢raneBoi KUCTOTH Dranimiz
Cl
a 1
Puc. 7.2. Cxema memaboniaMy ¢hmarsioghocy 8 mkaHuHax niody
Puc. 7.1. Cxema memaboniaMy 2excaxnopouyukroaexkcary (Ackerman and al., 1978)
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Docgopopzaniuni necmuyudu 610KyrOme  0iro  epmenmy ayemunxoni-
necmepasu. Le eede 00 nakonuuenna ayemunxoniny y Hepeogii mxkanuni ma no-
WiKoOXMceHHa (Pynkyii nepeoeoi cucmemu. Ilpu HenoTpHUMaHHI NPaBHI O0OPOOKM
CiNIBCHKOTOCHOAAPCHKHUX POCvH (pochopopraHivHUME IHCEKTHLMIAMH MOXIIUBE iX
HAKOMWYEHHS Yy TPOAYKTaxX XapuyBaHHS. XapakmepHa KUiHIYHA O03HAKA Nposagy
ompycnna ocdopopzaniunumu cnonykamu — 080cmopouniil napaniy nepuge-
PUHHUX M’A3I8, 8 OCHOGHOMY HUMNCHIX KIHUWIBOK, W0 RNPOAGNAEMbCA NPUDIUIHO
uepes 7—10 onie 8i0 nPoxOOIcEHHA MOKCUKAYIL

Ha puc. 7.2 HaBeneHo cxemy Meraboinizmy ¢ranodocy.

I3 3acrocyBaHHAM METOAY PAJiOAKTHBHUX 130TOHIB OYyJIO AOCIIIKEHO Me-
tabonizM dranodocy Ta NPOHHKHEHHs HOro MeTaboniTiB (okcumernadranimMiny Ta
¢raniMiny) kpish ruraneHTapuuit 6ap’ep. Byjio BHUSBIEHO HasBHICTb (QTaliMily B
MATLi, NJaleHTi Ta TKaHWHAX IUIoAy IiypiB. BcrawoBneno, mo ¢ranimMig Mae
eMOpIOTOKCHYHUH Ta TEpATOTCHHHH eeKTH.

7.2. XapakTepucTvKa nectuumais
Ta WNAXM X NOTPANAHHA y NPOAYKTU XapiyBaHHA

Xapakmepucmurxa xnopopzanivnux necmuyudie (XOIl) ma wnsaxu ix
nompanisaunsa 'y npodykmu xapuyeanns. Y 1939 p. mseituapens [ayns Mronep
BikpHB  iHcektunmy  2,2,2-tpuxiop-1-1-

H oic(n-xnopodenin)erad — Bimomuii ax T
lé —@-—Cl (mxaopmidenin-tpuxiiopmernameras). lle
é CL = BHCOKOTOKCHUHHMIT — miperiapat,  JIso 200

: mr/kr, [JK y mositpi — 0,1 mr/™M , TIK y
Bozi 0,1 Mr/n, formycTiMi 3aIMIIKN y IPYHTI
— 1,0 mr/kr, y oBoyax i ppykrax 0,5 Mr/xr, B
IHIUMX MPOAYKTax B3arali He JOMYCKA€ThCs.
Incexruuuy JUIT BimirpaB Benuky ponb y 6opotsbi 3 manspicro. Tomy y

1948 poui IMayms Miomtep 6yB ynocroeHui 3a cBoe Binkpurts HobeniBebkoi mpemii
y rany3i menuuuHu. Asie Bxe B 1950 poui 6yno noseneno toxcuunicts JJJT. 3as-
oaku cmiuxocmi i nemwuocmi /AT 3apaz ¢ 00Hum 3 2iobanrvnux 3a6pyonI0eaqie

c1~v<

JUIT (nuxnopaudeHiATpUXI0PMETHIIMETAH )

npodykmis xapuyeanns. Hozo 30ammuicmy axymynioeamucs i nepedagamucs xap-
yoeumu nanyrozamu (puc. 7.3) npuseena 00 mozo, wio 6in 0y6 GUAGNEHUIL Y HCU-
posomy wiapi ninzeinie ma Hagime Y 2PYOHOMY MONOUL HCIHOK.

Bike y 60-1i poku y 6inpmiocTi kpain npenapat Oyno 3abopoHeHo. PesynbTatn
MOHITOPIHTY OCTaHHiX POKIB CBigUaTb NP0 HEyXWIbHE 30UIBIBEHHS 3aralbHOro
BMICTY MECTHLHIIB Yy TPOAYKTaX POCIMHHOIO Ta TBAPHHHOIO ITOXO/KEHHS.
Oco0IHBO 11€ CTOCYETHCSA TAKUX MPOIYKTIB, SIK Kapmmm, pinuacra nuubyns, KalycTa,
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TIOMIZIOpH, OTIPKH, MOPKBa, OYypsK CTONOBHIA, 0myKa, BUHOTpaJ, MIIEHUIIA, SUMiHb,
puba, MOJIOKO, M’sico. B HUX BUABJICHO HANIUMPIINIA ClieKTp necTHuuaiB. Ipu ysomy
nidsuwienna Oonycmumozo piena necmuyudie y wamo i 6Ginvwe pazie cuid
PO3YMImU AK eKcmpemanbhe 3a6pyonenns, a 60H0, HA HCANb, CROCMEPIZAEMbCA Y
HLUPOKOMY ACOPMUMEHNE RPOOYKMIG XAPUYSAHHSA.

Opaau-
Ginoxnicr

!
G ! Naauxros

3

Puc. 7.3. Cxema Hakonudenns incexmuyudy AT ma nonixnopoearux bigeninie y
HasKoNuUWHLOMY cepedosutyi (KoHUeHmpayil HasedeHi 8 ppb, Yacmurkax Ha miniapd)

CroroaHi  IHKOAM  BHKOPHCTOBYIOTh

noxiani T, nanpuxnan, AAE (duxnopou- “ “
eninouxnopoemen) - uepWUA  TPOLYKT O O
merabonismy JUIT y opranismi. Bin 3acrto-

COBYEThCA K IHCEKTMIMAHUI npernapat. JI sy

JUIE cranosuth 3400 mr/xr. “l Cl

EdextusunM npenaparom ms 6opors-  AIE (auxnopamdeninanxiopoeren)
OM 3 pOCIMHOIMHMMH KiliWwamu € Odikoghon,
CHHOHIM Kenbman. J1]Isy nikodony cranoBUTD
780 Mmr/xr.

VY  CinbCbKOMY TOCHONApCTBI IIMPOKE
3aCTOCYBAHHS OTPUMAJIM TOJIIMKIIIYHI IHCEK-
THLMIM, OXiH] Oi-, TPU- Ta TETPALMKIIMHAX
ByrieBoiHiB. Jlo TaXuX MpenapariB HanexaTh
renTaxjop, JUI0p, adbApiH, AUTLAPIH TOLIO.

Hixodon (kenstan)
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T'enmaxnop, cwnonim  1,4,5,6,7,8,8-2enmaxno-
pendomemunenbiyuxno [4.3.0] nonadien-1,5 Hanexuts
J0 TeCTHUMAIB rpymd mnonixmopuuiionieny. Ile Oina
KpHUCTalliYHa PEYOBHHA 3i CIAOKMM KaM(POPHHMM 3alaxoM.
CenTaxyjiop  BHCOKOTOKCMYHMH, Ma€  KyMyJSTHBHi
BiactuBOCTi. [TOTparuIfouy B OPraHisM, BiH OKHCHIOETHCS
y KPOBIi /IO €IOKCUTENTAXJIOPY, AKUM € TOKCHYHIIIMH, HDK
caM renTaxjop. I'enTaxyiop i €MOKCHMTENTaXJIOp HAaKOIH-
4yIOTBCA B TKaHWHAX OprafisMy. Y IPyHTI LI pEYOBHHH
30epiraloThCsi  MPOTATOM  IeKinbKox pokiB. HasBrocTi
3aIUIIKOBUX  KUIBKOCTEH . rentaxjopy B  XapyoBHX
NPOAYKTaX HE OMYCKAEThCA. [ enTaxsiop BONIOAIE BHCOKOO
Ta XPOHIYHOI TOKCHYHICTIO BimHocHO ccaBuiB. Jl/so
renTaxjopy Ui ccaBIiB CTaHOBUTH 60300 Mr/kr.

B-Zluziopozenmaxnop (dinop) — Gima KpucTanmidna
pedoBHHa. BiH IpakTHYHO HEPO3YMHHUHA Y BOJ, ane nobpe
PO3UHHSETECS B OpPraHiYHUX PpO3YMHHMKaX. Masopos-
YUHHHUA B aJIKaHax.

3a TOKCMYHICTH JUIi 0aratboX KOMax JAUTiIpo-
renraxjop Habmmxkaerscs o AJIT Ta renraxiopy, ane y
faraTto pasiB MEHII TOKCHYHH IS TETUIOKPOBHHMX TBApHH.
Tomy ye nepcnexmueunuii npenapam OAA WUPOKO20
SUKOPUCMAHHA Y CUIbCbKOMY 20cnodapcmei (30Kpema,
0 6opombbu 3 KOIOPAOCOKUM HCYKOM).

Anbdpin — 6ina xpucraigiyHa crnonyka. IIpakTHyHo
HEpO3YMHHAa y BOMAi, [OOpe pO3YMHHA B OinbIOCTI
OpPraHiYHUX PO3YHHHUKIB.

Anpapin — xiMigHO crabinsHa cronyka. Boma 1 myru
npH KIMHATHIH TemmepaTypi Horo He pyiuyioTs. Ilpu
OKHMCHEHHI aJbJpiH Tepexomuts y AulbApiH. Ilpormec
OKMCHEHHS ajbApiHy 3 YTBOPCHHSM IiUIbIPiHY BiAOY-
BA€ThCA Y IPYHTI, pOCIMHAX 1 B OpraHizMax TBapHH.

Jlna ccasuiB JIMs, anpapiny craHosutb 40-50 Mr/kr.
IIpu GaraTopa3oBOMy BBEACHHI MalMX 103 anbApiHy HOro
TOKCHYHICTb 3pocrae. Uepes BUCOKY CTaOLIBHICTD alIbAPIHY B
IPYHTI HOTO BUKOPUCTaHHS 3HAYHO CKOPOTHJIOCH 1 HOCTYTIOBO
3aMiHIOETHCS MEHIN CTAOLTBHUMH NpENapaTaMH.

Jinedpin — 6ina xpuctaimiysHa cnoinyka. Ilorano
posunnHa y Boai (0,005 mr y 100 r Bogm mpu 20 °C),
n00pe po3yMHHa B 6araTboX OPraHIYHHX PO3UMHHHKAX,
npote il pO3UMHHICTH 3HAYHO MEHINA, HiK anbapiny. JIMso
UL TBAPHH CTaHOBUTH 2550 MI/KT.

Sk i anpapiH, Ainbapin XiMiuHO cTabimbHa cromyka. Moro peaxuii 3HauHOM
MIPOIO BH3HAYAIOTBCS HAABHICTIO ENOKCHAHOI rpynu. B opzamiimi 6in moorce
npoagnamu cebe ak kanyepozen. Ilpy MeraGomisMi JiIbApiHy BigOyBaeThcs HOro
TiIPOKCHITIOBAHHA 32 EMOKCHIHOK IPYHOI0, a IOTIM YTBOPDEHHS INIIOKYpOHATIB, SKi
BUBOJASATBCS 3 CEYEIO 3 OPraHi3My TBapHUH.

Bin3HaueHa 3HAaYHA JIETIOWICTh AUIBAPIHY 3 JUIAHOK, OOpPOGIEHHX UM
npenaparoM. 3aragoM anbIpiH Ta IIMBAPIH XIMIYHO CTiliKi Ta JyXe TOKCH4HI
NECTHHMIH JUIS CCABIIiB.

Haiisioomiwuii nonixnopomepnen - nonixnopoxamepen, CUHOHIMHM Kam-

gexnop, mokcagen. Bin orpumyeTnCs

XJOPYBaHHAM KaM(peHy O BMICTY XJIOPY /CH2 4C1/hy

67-69 %. Ilomixmopokamden — cknaaua T, C1oH,Clg
HC CH;

CyMilm nonixjgopokaMdeHiB 1 momixyiop-
kamdaHiB pizHOi 6yq0BU. BeranosneHo,
0 B TEXHIYHOMY MOPOIYKTI MICTHTBHCI Kampen
noHax 177 pi3HHX CHOMNYK.

IMonixnopokamen — Bockononibua 6ina peuoBuHa. [IpakTHUYHO HEPO3YMHHA y
BOOl, J00pe pO3UMHAETBCA Yy OUIBIIOCTI OpraHiyHMX po34MHHHKIB. JI[so
nonixnopokampeny cranosurs 60 mr/kr. MJIP nmonixnopkambeny B xapromni Ta
HyKpoBoMy Oypsiui He Mae mepeBuigyBat 0,1 mr/kr. HasBHOCTI Horo 3aJMIIKOBHX
KUIBKOCTEH B iHITHX NPOAYKTAX HE JIONMYCKAETHCA.

CyMi XJIOpOBaHHX
KameHiB
Tonixnopoxamdben

Kanman (1,2,3,6-Tempaziopo-N-mpuxaopo-memun- o
miogpmanimio) — Oina xpucraniyHa pedyoBuHa. YucTHH lé
npernapaTr Maiike He Mae 3amaxy. TexHIiYHHMH mnpenapaT \NSCC13
3;erka 3abapBiicHUH y XKOBTH# abo cipuii Konip Ta Mae ¢’
XAapaKTePHMH  3allaX  TPUXJIOPMETAHCYIb(EHINXIopuIy. (l)|
IIpakTHuHO HEPO3YMHHMI y BOZI, MallOPO3YMHHUH y OLIb- Kanrau

OIOCTI OPTaHiYHMX PO3YMHHMKIB. JI[Iso KanTaHy CTAHOBHTH
9000 wmr/kr. Ilpn cucreMaTHyHOMY BBEJCHHI B OpraHi3M
TBapHH KanTaH MO)Ke BUKIIMKATH TEPATOreHHUH eeKT.

KanraH 3acTocOBYIOTH siK 3axucHui GyHrinuyg i mpo-
TPaBJIIOBAY HACIHHA IIMPOKOTO CIIEKTpa il i 60poThoH 3
XBopobamMu PpisHHX KyiabTyp. KamraH ummpoko 3actoco-
BYETBCA y CyMillax 3 iHMUMH GYHTIIUIAMH.

. .. O
Pmanan (N-mpuxnopomemunmiogpmaninio), cuno- I
nimu gonnem, aneman — 6inma KpuCTAYHA PEUOBHHA. SN |
o . - . NSCC
HeposunHHUI y BOZI, MAJIOPO3UYMHHMIA Y 3BHYAHHUX Opra- / 3
. . C
HIYHUX po3urHHUMKAX. JI]Iso momax 10000 mr/kr. Y Bomi I
MOBUTBHO TiAPONI3yeETbCT 3 BOpEHHAM  dranimi
inponisy yTBOp ¢raniminy, Oranan

xaoposozHio, CO; i cymsdypy. Y 3B’A3Ky 3 HUM IpH
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BHpOOHHITBI (onnery Horo HeoOXigHO peTelNbHO CYMINTH. SIK HAaMOBHIOBaYi CIIi[
3aCTOCOBYBATH J0Ope BUCYHICH] pEUOBHHH HEIYKHOTO XapaKTepy.

@ommer 3acrocoByrore y Burimami 0,2-0,3 %-i cycmensii mis 6oporsbu 3
pizHUMH XBOpOOaMH y TIepioj BereTatlii.

I'excaxnopyuknozexcan, cunoHiM 1,2,3,4,5,6-cexcaxnopyuxinozekcan €
cyminiuio 0exintbkox cmepeoizomepie. Ompumano eicim izomepie yict peuosunu
(maébn. 7.2), 3 akux mineku y-zeKcaxinopuyurkiozekcan (ninoan) eonodic eupa-
HCEHUMH RECUWUOHUMU 6]IACMUGOCMAMIL

Texc AZJIOPLUEJIOreKCaH

Taomep Tsomep
Qoo QAECEE B XCEORE
B .. eecece & aneOCE
Yoo QAGRER T RAGRE
S .aceeee 8. .acaeee

I'ekcaxnoprimkiorexcad (I'XII") — iHCeXTHITHA KOHTAKTHOL A1l — BUKOPHUCTO-
BYETBCA B CUTLCBKOMY TOCHOAApPCTBI it OOpoThOM 13 MIKIAHUKAMH 3€PHOBUX
KynsTyp. lle Oina kpucramgiuHa pedyoBMHA i3 CIaOKUM HEIPHEMHHM 3alaxoM, Mpak-
THYHO He po3urHAeTheA y Boai. ' XTI € omrum 3 HAROLIbLI CTIHKUX XJIOPOPraHIYHUX
MecCTHLUAIB Yy TpupomHnx ymoBax. Crifikicts Mosexkyusipaol crpykrypu ['XIT
MOACHIOETHCS. CUMETPICI0 MUKITIYHOT OyTOBH Ta HASBHICTIO BEIMKOI KLIBKOCTI aTOMIB
XJIOPY B pe3yJIbTaTi 3aMillieHHS aTOMIB BOIHIO B MOJIGKYII IHKIIOreKCaHY.

Binomo, mo y-izomep I'XIII - ningan Bussisge “rimubuHHy ai0 —Aic Ha pi3Hi
cucreMu opradis”. JI[Is; mingaHy cTanoBUTh 125 Mr/kr. Y npupoanux ymosax I'XIT
OKHMCHIOETBCH MpoTsaroM 10 pokiB Ta miyaeTscs po3maiy B GIOXIMIMHMX IIporecax
mig mieto Mikpodumopu. I' XU HakoDUMyeThCs Y )KUPOBIH TKAHUHI JIIOAMHM TA IHIUHX
CCAaBIiB, TOMY HOr0 BUKOPHUCTAHHS CHOTOJIHI OOMEKEHE.

Tabnuys 7.2
Temneparypa naasjeHHs i3oMepiB rexcaxJaopIUKIOreKcany
Izomep ; T. o, °C Izomep T. . °C
o-I eKcaxIopIHKIOTeKCaH 167,5-158,5 g-I'ekcaxsiopuMKIorekcan 218,5-219,3
B-I'ekcaxopiukiorekcas 309,0 {-TexcaxlOpUUKIOreKcan 88,0-89,0 .
v-T'excaxnopuuKIIOreKcan 112,8 n-['ekcaxiopruuKIOTeKCaH 89,8-90,6
&-T'excaxIOpHUKIIOTeKCaH 138,0~139,0 0-I'excaxnoprMKIOreKcal 124,0-125,0
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Haxonuuenna cmiiikux necmuyudie y rpynmi npueooumo 00 IX mpaMc-
JoKayii (nepemiuiennn) y cmebna, nucma ma Kopenennoou pocirun. Pigens emic-
my necmuyudie y pociuHi 6UIHAYAEMbCA A0COPOYIEID, HAOXOONCEHHAM I PO3KIa-
OaHHAM MOKCUKAHMY 8 POCTURI ma [pyHmi.

Pocnunu 3a cmyneHem HAKONUYEHHA 3ATUIMKIE XT10POPZAHIMHUX HeCMU-
HUuOi¢ y NPOOYKMUGHUX OP2AHAX POZMAUWLOEYIOMBCA Y MAKIl NOCAi008HOCMI:
MOpKea > nempywika > Kapmonna > OypaK > bazamopiuni mpasu > momamu >
KyKypyo3a > kanycma. IIpy 1boMy NepeBaKHO BOHM HAKOIMHMYYIOThCA B MIKipui (Ha
MIOBEPXHI1), MEHIIIOKD MIpOI0 — y 6aIWILTi | MIHIMATBHO Y M SKOTI.

BumicT y npoaykTax xapuyBaHHS i POJOBOJIBYIA CHPOBHHI Ta 3aCTOCYBAaHHS
XJIOPONECTHLH/IIB CYBOPO PEMIAMEHTYIOThCA. BecTaHOBIIEH] MaKCHManbHO JONYCTUMI
pisai (MP), Mr/kr B mpoaykTax xap4yBaHHS (Mell, KapTOIUIs, OTIPKH TOIIO), a
TAKOXK JOonycTuMi 106081 xo3u (I, Mr/kr Macu Tisia JIKOIUHH).

B opraHi3M JIOJIMHH XJIOPOPTaHi4HI NECTHIHIH MOXYTh MOTPAILIATH 3 DKEO
Ta Bofolo. Haiinebesneunimuumu 3 noznady 3Ha4Hux 06’emie sUKOPUCMAHHA ma
cmitikocmi y npupoonux ymoeax € /AT ma iiozo ananozu, nanpuknao, /J/IE, a
maxkoxc zexcaxnopyurxnozexcan (IFXIT). 3 pocnimkysanux B Ykpaini 1200 npo6
0BOUIB 1 PpykTiB y 25 BugBNeHo 3amuukosi kKutbkocti AT, y 7 — TXIT.

Xapaxmepucmuka Qocgopopzaniunux necmuyudie (OOIl) ma winaxu ix
nompaniauua y npooykmu xapyysanns. Pocdopopraniygi Crolyku LIHPOKO 3a-
CTOCOBYIOTBCSl Y CUIBCBKOTOCHOIAPCHKIH NMPAKTHII 3aBISIKM BUCOKIH 1HCEKTeLHAHIN
e()eKTUBHOCTI Ta NOPIBHAHO HIBHMJKIH iHAKTHBAIIl ¥ 30BHIIHBOMY cepenoBuii. o
HHX HanexaTb ecrepH QochaTHOl KHCIOTH, 30KpeMa, OKTaMeTHa, Meradoc,
MeTniaMepkanTogoc, gocdamin (porop), xaopodoc, Tpuxiaopmeradoc-3 Tomo.

Cnio 3asnauumu, wo éci gpocghopopzaniuni necmuyuou 60100il0ms MoK-
cuunicmio 8ionocno ccasyis. ChOTOIHI y CBITOBIH NMPaKTHI BUKOPUCTOBYIOTH TaKi
¢docopopraniudi mpenapaTy, SK MapaTioH 4u Tiodoc (mierni-(n-Hirpoderin)rio-
docdar), xnopmipidoc (O, O-mierun O-(3,5,6-Tpuxiopo-2-mipuauHin) docdopo-
tioaT), Manation ((mietun-(aumerokcuriodpocdopunrio) cykunuar) (rabur. 7.3). Bouu
30KpeMa € MaJOTOKCHYHHMM IIOJIO CCAaBLIB. Y PAli KpaiH 3 0OMeXeHHSIMH JO3BOJICHO
BHKOpHCTaHHA XJI0podocy Ta auxnodocy.

Basicnueoro ocodnusicmio gpocpopopzaniunux npenapamis € me, wio € nadis
3a ix oonomozoro eupiwiumu npodaemy “ideanvrozo” necmuyudy. Taxuii “ideans-
Huil” necmuluod, 6UKONABUIN CB0E NPUHAYEHHS, HEe HAKONUYYBABCA Ou 6 00poH-
NeHuX pociunax i 6 Kopomki cmpoxu iHakmueysagcAa. XapaKTepHO, L0 TOK-
CHYHICTh NPOAYKTIB 1X po3naiy € Manorw ado B3arami BiacyrHs. Hanpuknan, Meragoc
i kapbodoc BxKe yepe3 NeKiIbKa IHIB micns 00poOKH NOBHICTIO iHAKTHBYIOTHCS.

113



Tabauys 7.3

Ipukaagn pocdoporaniyHnx npenaparis

IIpooosaicenns mabn. 7.3

Xini 54 TbeMADA JI'H_SO’ M/ Ipu3HayeHHs. d)op}yaa
imMiyHa Ha3Ba (Ha3Ba IpeIapary), JUISL ITypiB st sactocysamrs. HopMa
¢opmyna (mepo- | kponuxiB BHTpATH
pansHo) | (LIKipa)
1 2 3 4
IncexTHIMA 1 aKAPHOM
CH;O_
CH3O/|IT_S_(|:HC(O)OC2H5 IIUPOKOro CIEKTpa Ail.
S CH,C(0)OC,Hs 0.0 , KoHuentpaT eMysbcii
i 1375 4100 96 %-ii npenapar.
HHMe_Tm-S-[ 1,2 - YIBTPaMaood’eMHOTO
(eTOKCHKElpGOH'IJ'I)—eTI/IJI] martiodocdar PO3IPHCKYBAHHA.
(Manarion, kapGodoc) 1 xr/ra
(0]
O b S— CH,C— NHCH
CH;07y z 3 CHCTEeMHUH IHCEKTHITHL,
S Ta aKapHIH IHUPOKOTro
0,0-merin-S-{N- 250 600 criexctpa fii.
(MCTHJ'I)Ka.pﬁaMOUIMeTI/IJI] KouueHnrpat eMyscii.
autiopocdat 0,3—1 kr/ra
(pocdamin, bi-58,
JIIMETOaT, porop)
i
CCL=CH—O0O—P—OCH; KOHTaKTHHI/I
| 1HCeKTHLUA.
OCH; 80 107 Aepo30ii, rpaHyiH,
0-(2,2-Tnxnoperenin) -0, 0- KOHIIEHTPATH eMYJIbCIH.
aamerwndocdar 0,2 —1«kr/ra
(muxaopdoc, JABD, xiaoposindoc)
IHCekTMLIA, IIMPOKOro
ﬁ crextpa mii o
CC13—?H"O— II’—OCHs POCTHHHHULTBA Ta
OH OCH; 560 2000 TBapHHHHULTBA.
. P i,
0, O-Tumerun-(1-rigpokcn-2,2,2- OSHIHHM ¥ BOM
MIOPOIIIOK, KOHIIEHTPATH
TPHXJIOPCTAI) -GOCORaT emyiscii. 0,5-2 kr/ra
(xmopodoc, TpuxsiopdoH) ’
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1 2 3 4
]
CCL=C—0—P—0C,H;
N\
O(CHy),C1 OC2Hs
[HCeK T IMPOKOTO
6,8 9,7 .
O-[2,2-"uxnop-1-(2- crexTpa amii
xnoperokcHu)erenin]-0,0-
nmierindocdar
(docdinon)
0]
g
CH;0 ,
CH30>III’——S——CH2—N\
S C
(l)l 40-200 3100 IHcexTHIMA HIHPOKOro
O, O-Apmetmn-S-(draniMigoMeTin)- cricktpa an
auriopocdar
(dTanodoc, pocmer, iMinan, nponar,
JCIUMEHTIOH)
N
[ >: N—II) —OC,Hs THCEKTHIIML IMPOKOro
S OC,H;s 8,9 17 cnexrpa aii. 'panyny,
2- (0,0-TlueTokcu-Gochoprivino) - KOHUCHTPATH EMYIIbCI.
1,3-aurioman 0,5-1 xr/ra
(docdoian)
S
il IHcekTHIMn i akapuLmMA
CHs0— ll’—o NGO, LIMPOKOTO CTIEKTpa Aii.
OC,H; 6-12 40-50 Konnenrpar emyinscii,
0,0-Jlietun-(n-nitpodenin)iopocar i
(naparion, Tiogoc) 0,2-1 kr/ra
I
C2H5O—II’— NO, IHCexTHIM I IIMPOKOTO
OC,Hs 25-50 | 200-300 ceKtpy AL
0,0-Tinverin-(n- KoHueHTpat emynscii,
nitpodenin)riopocdar nopouuki. 0,2-1 r/ra

(neradoc, napaTioH-MeTHI)
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Cucmemni ghocgpopopzaniuni necmuyudu XapaKTEPU3YIOTHCA BHPAKEHONO
3JaTHICTIO TNIPOHUKATH y CEPEANUHY POCIHH 1 IOLIMPIOBATHCA Y BCIX IX 4YacTHHAX,
30kpeMa i ictuBHux. Taki mpemaparté MalTh 3HAUHO OUIBIIY CTiHKICTH y 30BHIIL-
HboMy cepenoBumii. Tomy docthopopraniuni npenapati mpH 3actocyBanHi (pocd-
aMiji, OKTaMETHJI) IiJJAI0Th CYBOpiii pernameHTanii. 3acTocyBaHHA iX oOMexeHe.
BcTaHOBIIEHI MaKCMMAaIbHO gomycTuMi piBHi (M/IP, MI/KT mPOAYKTY) Ta AOMYCTHMI
n0608i 1o3u (JIIJI, Mr/kr Macu Tina JoadHu) 1t GochopopraHiTHUX IECTHIHIIB.

Mopdgponoziuni ma ¢hizionozo-bioximiuni ocobnueocmi pociun icmommno
6n1UGaIOMb HA PiGCHb 3AIUUIKIE Y HUX hecmuyudie ma ixuio cmabinvuicms. o
Mopgonoziunux ocobnusocmeii 3a3eunail 3apaxoeyloms 61acmugocnii nO6epxHi
(2nadka, wopcmKysama, onyuiena abo nOKpuma 60CKamu mouio), Kongizypauyiio
fcmuenux wacmun (tucmis, nnodie) moujo. Hanpuxian, miogu 1 pOCIHHH, ILO
MaroTh MOBEPXHIO MOPUCTy abo omynieHy (LUHMTPYCOBi, IEPCHKOBI TOWIO), a TAKOXK
faraTy >KHpPOBOCKaMH a0o0 eipHHMU OJiSMH MOXKYTh IEPEBAXKHO 3aTPUMYBATH HA
co0l 3aMMIOKOBi KiTbKOCTI mecTHUHAiB. Tak, y HepcHKax piBeHb 3aMIIKOBOI
KUILKOCTI mecTHIUAIB y 1,52 pa3u BUIIMIT HIK Y HEKTapHHaX. '

SIx mpaBwiIO, piBHI 3aJMIIKOBMX KiJBKOCTEH NECTHLIHAIB € BUIMMM HA JIUC-
TOBHX i1 3€JIEHHMX OBOYax, HA JMCTaX IUIOJOBHX IEPEB 1 TpaBaxX, HDK Ha IUIONax i
ATOAaX.

KinpkicTe TECTHUUAIB Yy Xap4OBHX NpPOLYKTax 3 4acOM 3MEHIIYEThCA Y
3B’A3Ky 3 iX PO3NAjOM, KU BU3HAYAIOTHCA TEPIONOM HAMIBPO3Mady MECTHLMMIIB.
Tax, y popcdopopraHidHuX CIONYKaX BiH CTAHOBUTB Bl JBOX Ii6 110 JABOX MICAIUIB,
y XJIOPOPTraHiYHUX — Bifi ABOX MICALIB JI0 ABOX POKIB.

Xapaxkmepucmuxa cnoayKk Kynpymy, cynvgypy i mepkypiii- opzaniunux
CROYK ma wasxu iX ROMpAniIAHHA y npoOykmu xapuyeanns. llpemapatu, 10
CKJTafy AKHX BXOIATH Mifb (Kynpym), 3ali3o, cynbdyp, pTyTh (MEPKypiii), IHPOKO
BHKOPUCTOBYIOTH JUISl 3aXHCTY CajiB, IUIOJOBHX KyJIBTYP Bijl HIKiJHHKIB i XBOp0OO
TOILIO. 3 MEPKYpiiBMICHHX CIIOJYK BHKOPHUCTOBYIOTH TUIBKHM I'DaHO3aH i MEpKypaH,
AKMMHM TIPOTPABIIOIOTH 3epHO. Ix ditoua ocnosa emunmepkypiiixnopud (C:HsHgCl).
Ile BHCOKOTOKCHYHA PCYOBHHA, BHKOPUCTOBYBATH ii JUI1 OOpOOKM 3€pHA, NPH3-
HAYEHOTro I/ Xap4yOBUX NoTped, CyBopo 3a00pOHEHO.

TI'panozan ma mepkypan cmiiki, 1emKi ma 8UCOKOMOKCUUNI npenapamu.
J[ls, ermnmepkypiiixiaopuay craHoButh 30 Mr/kr. Bin gie Ha OLIKH TKaHHH
JFOACHKOTO OpraHi3My, BHACIIJOK YOTO MOPYHIYETHCS OOMIH PEUYOBUH Y TKaHHHAX,
3MIiHIOETLCS CTaH [EHTPAIBHOI HEPBOBOI CHCTEMH, CyAWH Ta IHIIMX opradiB. Bigomi
CMepTENbHI BUMIAIKH OTPYEHHS MEPKYPiHBMICHHMMH IIPENapaTaMu.

Cipky (cynbdyp) Ta ii npenapati BUKOPUCTOBYIOTB Ul GOPOTLOH 3 KiIiaMu
Ta GOPOIIHACTHMHU rpUOaMH K IHCEKTHIMIM, QYHIIUMAY, aKapuUMIH. Y uucmomy
6u2na0i cipka maiomokcuuHa ona 1odunu. Ane ii noxioni — cipuanuit anziopuo i
cipkogyeneyb — € moxcuunumu. YIpu MOTPAIUIAHHI B OPTaHi3M BOHH CHOPUYHHSIOTH
OTPYEHHS BHACJIIOK BUALIEHHS CIPKOBOJHIO.
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Crioiyku, siKi MiCTATE KyHpyM, BUKOPHCTOBYIOTBbCA K (GyHTimmu (cynbdat
Mixi abo migHu# xynopoc, Gopaocska pinuua, Kynponadt, xmopokcun miai). Boru
IIMPOKO BUKOPHCTOBYIOTBCS ISl 3aXUCTY CalliB, BUHOTPAJHHKIB, IUIOJIOBHX KYJIbTYp
Ta OBOYIB BIJ IIKIAHHMKIB i xBopo®. Ilpu nompannanni npenapamis Kynpymy e
Op2anisM NI0OUHU 6OHU MONCYMb uKiuxamu ompyenns. CBiXi ILIOAH, OBOYI,
ATOMM TA NPOAYKTU Nepepobku iX i3 BMicToM crmonyk kynpymy (tabn. 7.4), pryri
(MepKypito) abo cynbdypy BUIIMM Bif AOMYCTUMHUX DIBHIB BXHBATH 3a6G0POHSETHCA.

Tabnuysn 7.4
BwmicT y xap4oBnx npoaykrax i npoaoBosibiii CHpOBHHI cCOTyK Kynpymy
penapar JUUT
(dynrinum) Ipomxyxr MIP, mr/kr L/
Kaprornsa 10,0 0,17
X70pOKHE KyNpyMy Tomatu, oripku, 6ypaku CToJI0Bi, 5,0
o yns.

CuCly-3 Cu(OH),

(KYNHKOA, KyNPHTOKC) Sbnyka, rpym, CHHBH, IEPCHKH, 5,0
abpUKOCH, BUILIHI, YePEHTHi,
BHHOTPAJ
Mizauit kynopoc SAbnyxka, rp}_/mi, a6pm(0cn, CJIUBH, 5,0 0,17
CuSO,-5H,0 Yepelini, BUIIHI, NePCHKH,
- CMOpPOJIMHA, arpyc
Kapromnns 10,0 0,17
Bypsku cronosi, romaTH, oripky, 5,0

Bopnocrka pimuna (Cymim | uubyns, nuui, kasynH, sbayka,
CuS04-5H,0 1a Ca(OH),) | rpyuii, ciuBu, abprKocH, NEPCHKH,
aiiga, arpyc, BUILIHI, Yepelidi, BUHO-
rpajl, LUTPYCOBI, CMOPOIUHA.

Manuna 2,0
Kymponadr (xonuenrpar Sonyka, rpymi 2,0
emMynbeii Busorpan 4,0

HaTeHaTy Kynpymy)

Hpumitkn: MJIP — MakcuManbHO omycTHMi piBHi Nipemaparty B TNpOAYKTi, Mr/Kr
nponykry; JUJUI — nomycrumi no0oBi 1o3u mpenapary, MI/kr macu Tina mogmnm. Pos-
paxoByroTs JIJIJ] 3a BMICTOM Kyrpymy.

7.3. BusHauyeHHs 3anuLIKiB necTuumais

7.3.1. BusHa4yeHHs 3anuuikie xnopopaaHiyHux necmuyudie memodom
MoHKowapoeoi xpoMamozpadhii

Meron 3acHoBauHi Ha BHAIIEHHI XTOPOBMICHHX CIONYK 3 JOCTifKYBaHOL
npo0y OpraHiYHMM PO3YMHHHMKOM (H-TEKCAaHOM). 32 NOTOMOroI0 SKiCHHX peaKiiil
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BCTAHOBJIOETHCA HAABHICTh XJIOPOPTraHIYHUX CHONYK Ta 3MIHCHIOETBCA X MOJANbIIE
xpomartorpadyyBaHHs Ha XpoMaTorpadiyHUX IIaCTHHKAaX. PyXoMHM PO3YMHHUKOM €
H-rekcaH. I11AMH pe4OBHH BHSABIAIOTH MIC/ISA ONMPUCKYBAHHS IJIACTHHOK aMIla4HHM
PO3YMHOM OKCHAY Cpifga B aueroHi NpH ONPOMIHIOBaHHI YJIBTPadioneToBUM
ceitiom. KinpkicHe BH3HAYeHHsS NPOBOIATH Bi3yasibHO ab0 BHMIPIOBAaHHAM ILIONI
TUISIM APOOHU 1 CTAHJAPTHUX PO3YMHIB.

Ipunaou, nocyo, peaxmueu:

* JIOCTI/KYBaHi 3pa3Ky IPOIYKTiB;

* cHTO 3 JiamMerpoM Bidok 0,5 — 1 mm;

* KOHIYHA K0J0a 3 MPUTEPTHM KOPKOM, 06’eMoM 250 M

* TOpLIENTHOBA YaNIKa;

* insTpH;

» mamip xpoMaTorpadiunmii abo mactuau “Sorbfil”;

* Kkamepa g xpomarorpadii;

*  XpOMATOCKOII;

* H-TEKCaH;

* cTaHAapTHi posunHM qociimkysanux npenaparis (XL, JAT) B #-rexcani;

* MpOSABIAKYMIA PO3YHH (aMiakaT cpibna B alleToH!).

HocainopnicTs poboTu

ITiozomoexa npossnsiowoeo posyuny. 0,5 T HiTpaTy cpibna PO3YUHAIOTE B 5 MI
JUCTHILOBAHOI BOAM. JI0 {HOTO PO3YMHY JOAAI0Th 5 MJI KOHIIEHTPOBAHOTO aMiaky, a
TI0TiM 00’ €M PIIHHU TOBOAATE alieToHoM 1o 100 mu.

Excmpaxyis xa0popeanivnux cnoayk 3 npoOdykmie xapuyeanHs. Jna ananizy
GepyTh 0BOYi, GopoitHo ToOIIO B KutbkocTi 50100 r, moapiGHIOWOTH iX, A0Ope npo-
CYIHYIOTH i IPOCIIOIOTh Y€pPe3 CHTO 3 AlaMerpoM Bidok 0,51 Mm.

IIpoOy BHOCATH B KONOYy 3 TIPHTEPTUM KOPKOM i 3aNMHMBalOTh H-TEKCAHOM TaK,
mo6 ap npobu GyB MOBHICTIO TOKPUTHH PO3YHHHUKOM. IIpoOy 3 pO3UMHHHMKOM
EHEPriiHO CTPYIIYIOTh OpOTAroM 30 XBHIMH, Micas 4oro (iIbTPYIOTh Kpish na-
nepouil GiTBTP y MOPIEISHOBY Yamky giamerpoM 10 cM. 3pa3ok NpoMHBalOTh 2-3
pasM rekcanoM, 30Mparoyt Bech QUILTPAT y YaLIKYy.

ITiozomosxa npobu. 3i06panuii GinbTpaT BUNAPOBYIOTH HA MOBITPI Y BUTSIKHIN
niadi gocyxa. Bucymeny npo0y J0CTiKYIOTh METO/IOM TOHKOIIAPOBO1 XpOMAaTOrpa-
¢ii. Jl1s uporo nepea mo4aTKOM aHall3y 0 BUCYyLIeHol nmpobu poxatots 0,1-0,5 mu
reKcaHy Ta PO3YMHSAIOTH BUCYLLEHHH 0Cal, MPH bOMY OTPUMYIOTh pobounii po3unH.

Xpomamozpagpysanns. Ha xpomatorpadiunuii nanip Ha Biacradi 1,5 cm Bix

Kpalo 33 JOMOMOro mnpuia abo mineTkd HAHOCATh OJHY KpaIUI0 JOCHIAXKYBAHOL
rpobu Tak, obu iaMerp miIAMHU He IEPEBUIYBAB 3 MM.

Ocaj 3 Yalllky 3 eKCTPAKTOM 3 pa3u 3MuBaIOTh HeBesMkumH (0,2 MIT) NOpLisIMU
reKCcaHy, AKi MOTIM HAHOCATH Ha TJIACTHHKY, B LIEHTp nepioi miAMH. Crpasa 1 31iBa
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B poOM Ha BijICTaHi 2 CM HAHOCATH CTAaHAAPTHI PO3YMHH JOCITIIKYBaHMX IIpera-
patis, mo Mictars 1 i 10 mxr (0,001 i 0,01 minirpam) npenapary. IlnacTurky 3 HaHe-
CEHUMM pPO3YMHAMHU MOMIIIATh y KaMepy Uil XpoMmatorpadyyBaHHs, 3a3falierins
Hacu4eHy napaMu rekcany. Kpait miacTHHKM 3 HAHECEHHMH PO3YHHAMH MOXe OyTH
3aHYPCHHM y PyXOMHUH PO3UYMHHUK He Oumbiue Hk Ha 0,5 cm. ITicast Toro, sk GpoHt
PO34YHMHHHMKA MigHIMETbCA Ha 10 M, IUIACTHHKY BUMMAIOTH 3 KAMEDH 1 3aJIMINAIOTH Ha
NEKUTbKA XBHIIMH JIIs BUIIAPOBYBAHHA PO3UYMHHHMKA. [TOTIM ILTaCTHHKY OGNPUCKYIOTH
IPOABNAKYHUM po34uHOM 1 mpotsaroMm 10-15 xBuiauH onpomiHioors Y ®-cBiTIOM.
Ilnactuuky cnij po3ramoByBaTH Ha Biactasi 20 ¢M Bij [kepena CBiTia.

3a HafBHOCTI XJIOPOPraHIYHHUX MECTULMAIE HAa IUIACTHHII NPOABIAIOTHCH
IUIAMH  CIPO-4OPHOro Konbopy. KiIbKiCHE BH3HAYCHHS INPOBOAATL 3d JOTIOMOTOIO
TIOPIBHAHHSA PO3MIPY IUISM NPOGH 3 PO3MIPOM IIISIM CTaHAAPTHUX PO3YMHIB.

Pezynomamu ananizy poszpaxosyioms 3a $opmyiow

X= A-1000/B, mMr/kr,

ae- X — BMICT XJOPOPraHiYHUX IECTHUHMIIB B aHATi30BaHid npobi, MI/kr; A —
KUIbKICTh MECTMIHIY, 3Hal/leHa NUIAXOM Bi3yaJbHOrO MOPIBHAHHA npobu i3 cran-
JAPTHMMH PO3YMHAMH HUILIXOM BHUMIDIOBAHHS IDIONI TUIAM, MTr; B — maca HaBaXxu
IPOLYKTY, IO JOCITIIPKYETCS, MT.

7.3.2. SlkicHa peakyist Ha xsiopoghoc ma duxnoghoc

Ipunaou, nocyo, peaxmueu:

e konba micTkicTio 150 mi;

*  TpobIpKH;

*  BOJsHA OaHs;

*  (ieTpyBansHMii Namip;

*  CKIISHA JIIHKQ;

* 10 %-ii Bomumii po3unn NaOH;

*  MOMIOAAT aMOHIIO;

*  KOHLIETPOBAHA HITpaTHA KHCJIOTA.

TlocainopHicTs po6oTH

Iliocomoexa npobu. Xap4oBi NPORYKTH POCIMHHOTO MOXO[PKEHHsS (0BOWI,
6opomHo To1110) Macoro 20 r noApiOHIOITH Ta ekcTparyoTh 20 xB y 100 M1 Boay.

Buxonannsa ananizy. Peakuiio Ha IpHCYTHICTE i0HIB HOChATHOI KHCIIOTH FOTYIOTH
TaK: y NpOOIpKy HanMBaloTh | MIT €KCTPAKTy JIOCITIDKYBAaHOrO MaTepialy, NONAiTh
nexinbka Kanens 10 %-ro posunny NaOH i kun’srsre 2-3 xs. Ilicus oxonomxyBaHHs
po3uHH UIBTPYIOTH i 10 (QiMLTpaTy AOMAIOTh TAKHi caMuil 00’eM MOTIOLEHOBOroO
peaKTuBy (MOMIO/NEHOBUH DEAKTMB TOTYETHCS TNEPEMillyBaHHAM 15 %-ro po3duHy
MONiOAATy aMOHiIO 3 KOHLIEHTPOBAHOIO HITPATHOK KUCJIOTOK Y ciBBignomenui 11:9).
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Tlicss ns0ro 3a HasgBHOCTI Y iibTpaTi xsnopodocy un xiiodocy POISMH JKOBTIC, & TIPH
HarpiBaHHI BUIIAAAC HEBEIMKHAH 0Cal JKOBTOTO KOILODY.

7.3.3. BusHayeHHs xnopogocy y 800i ma pOCSIUHHUX Xap408Uux
npodykmax MemodoM moHKowapoeoi xpomamoezpadii

Meron 3acHOBaHM# Ha eKCTpakuii xJopodocy 3 MpoOH BOIOK Ta MONATBUIIH
eKCTpakIii x1opoocy 3 BOAU OpPraHidHUM PO3YMHHUKOM i XpomartorpadyBaHHI Ha
xpoMaTtorpadiuniil nnactuami “Sorbfil”.

Ipunadu, nocyd, peaxmugu:

e xonba MICcTKICTIO 150 MIT;

e [OUIAJIbHA JIHKA;

+ xpomarorpadiyuni miracruaku “Sorbfil”;
¢ Kamepa [UIsa xpomarorpadyBaHHsT;

« BojsHa OaHs;

+ ¢insTpyBaNLHUI namip;

e CKJIAHA KA,

+  xa0podopMm;

» OeH3ol;
* H-TeKCaH;
*  aleToH;

* 1% pozuuH pezopuuny B 10 % pozuuni KOH,;
* Oe3BogHUN Na,SOy.

locainopHicTs podoTH

Iiozomoexa npobu. XapuoBi NPOLYKTH POCAHHHOIO INOXOMKEHHA (0BO4i,
6opoiirHo Tomo) mMacor 20 r noapibHIOTE Ta ekcTparyloTs 20 xB y 100 mMa soau,
napyruit paz —y 70 mu Boau. Boani po3uuHU 00°€HYIOTh y JIMMIBHIA Niifil, eKcT-
paryiots Tpudi xiopodopMoM o 50 M, BUTKKH 3HEBOJHIOIOTH O€3BOJUM CYllb-
¢dhaToM HaTpilo, PITLTPYIOTH | BUNIAPOBYIOTH.

Buxonanns ananizy. Cyxuit samumok po3unssiors y 0,2-0,5 mi xnopodopmy,
HAHOCATHL Ha IIacTHHKY “Sorbfil” ta xpomatorpadyrors. Kpait nmactunku 3 Hanece-
HUMH PO3YHMHAME [TOBUHEH OyTH 3aHYpeHHUH y po3uMHHHK (OeH301) He OLIblIe HDK Ha
0,5 cMm. ,

ITicns Toro, sik (ppOHT po34WHHMKA MigHIMeTbcsA Ha 10 cM, MIACTHHKY BHH-
MaloTh 3 KAMEPW Ta 3aMINAIOTh HA JCKINbKAa XBHIUH [UI1 BUIIAPOBYBAaHHS. PO3-
yrnHHKA. [[TacTHHKY 3HOBY MOMIIAKOTh y KaMepy A XpoMaTtorpadyBaHHs 3 po3-
YMHHUKOM (CYMilll TeKcaHy 3 aneroHoM 1:1) i xpomatorpadytors, ik BKa3aHO BHIIE.
BucyiieHy IUIaCTHHKY OONPHCKYIOTH NpOsBIsOYMM peakTuBoM (1 % posumH
pezopuuny B 10 % poszuuni KOH) i momiaroTh Ha KUIbKA XBWIHH y CYHIMJIBHY
mady npu remnepatypi 100 °C 10 nosBH OpaHKeBO-4EPBOHUX IIJIAM.
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M KoHTponbHi nUTaHHA

NO G AWN

10.
11.
12.

13.

14.
15.

16.

LHaiite BusHauyeHHs Tepmina “nectuumau”. [hkepena HagxomKeHHs necTuumais y op-
raHiam noguvHn.

Ak knacudikyloTbca NecTMUMan 3anexHo B NpuaHayeHHa?

£k noAinNAlTLCS NecTMUMaK 3arnexHo Big xiMiuHoi 6yaosm?

AK KNacuikyloTbCsA NECTULMAN 3a CTINKiCTIO?

A noainaoTLCA NecTMuMAam 3a 3AaTHICTIO 40 KYMYRASILT?

Sk knacuikyloTbCA NECTMLNAN 33 TOKCHYHICTIO (3a CTyneHeM Al Ha opraHiam)?

Bnavs Mopdornoriubux i chisionoro-GionoriyHnx 0coBnNMBOCTEN POCTIMH Ha piBeHb
3anunLUIKiB NecTULMaiB.

XnopopraHiyHi nectuuuan. GakTopy, WO BNAUBAIOTL HA CTIMKICTL XNOPOPraHidHWX nec-
TALMAIB Y IPYHTI.

®ocdopopraHidHi NecTUUMAW, X TOKCUYHA Oi Ha OpraHismu.

[is xnopopraniyHux Ta hoccopopraHiyHUx NecTULMAIB HA XUBI OpraHiamu.

$Iki naToreHHi echeKT MOXyYTb BUKIIMKATU NECTULMAM MPK iX 4iT Ha XWUBI opraHiamn?
Mpuknagu metabonisMy xnopopraHiyHux Ta ocopopraHivHUX NECTULMAIB Y KUBMX
oprauiamax.

3acTocysaHHa Ta [ONYCTUMWIA BMICT Y XapHoBUX NpoAyKTax crnofyk Midi (dyHriumais),
Cynbypy | MepKypifiopraHiyHMx CNonyk Ta ix gist Ha opraiam.

$ki Bu 3HaeTe MeToan BU3HaUYEHHst necTuunais?

Y 4OMy CYTHICTb METOAY BU3HAYEHHS 3arvLLIKOBUX KiNbKOCTEN X0pOpraHiuHnx nectu-
uMais y xap4yoBUX NPoayKTax TOHKOLLAPOBOIO XxpoMaTorpadieto?

Y YoMy CyTHICTb METOOy BWU3HAYEHHSI 3amMLLKOBUX KinbkocTel ochopopraHivHUX
necTMumMais y xap4osmx NpodykTax TOHKOLLIAPOBOK XpoMartorpadieio?
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Po3ain 8

ToKkcUuKonorifa Ta eKOTOKCUKONOrif BaXKuUxX MmeTtanis

TpaxteHb6epr lcaak MuxannoBuvy,
npodecop, O-p MeA. Hayk, akagemik
AMH  YkpaiHW, 4neH-KOpecnoHAeHT
HAH Ykpainw.

PesynbTat npoBeAeHUX HUM [O0-
cnifpkeHb y3aranbHEHO y HayKOBUX MO-
Horpadpisix Ta nocibHukax, cepen SKWX
“MeToauM BMBYEHHSI  XPOHIYHOI  Aail
XiMiyHMX | BionoriyHnx 3abpyaHioBadis”
(1987), “MNMpobnema HOpMU B TOKCU-
KOIOril: Cy4YacHi ySIBMEHHS i MEeToAWNYHI
niaxoau, OCHOBHI MapaMeTpu i KOHC-
TaHTn” (1991), “XiMi4Hi YHHUKM BUPOG-
HUYOro cepemoBvlA | CepueBO-Cy-
OvHHa cuctema” (1992), “Baxki metanu
B 30BHILLUHbOMY CepefoBWLL: FiFiEHIYHI i
ekonoriyHi acnektn” (1994), “Knura npo
OTpyTM i OTpyeHHsA. Hapucu TOKCK-
konorii” (2002, 2007), “Hapucu BikoBoi
Tokcukonorii” (2005, 2006). “Ilikapcbka
TOoKCUKonoria. AnbTepHaTUBHI METOAMW |
TecT-cuctemu” (2008).

BMicT MeTalliB y XapuoBUX MPOAYKTax
3aNeXUTh Bin Oaratbox (akTopiB, Hacam-
nepea Big ymMoB (opMmyBaHHS O6ioNOriyHOrO
oprasizmy, o0poOKH MpoJOBOILYOT CHPOBUHH
Ta MPUTrOTYBaHHS MPOAYKTIB XapuyBaHHS. Y
1973 poui OOH npuiinana cnucok n’am-
Haoyamu HAUWKIONUGIWIUX ON1A 1I0OUHU Pe-
yoeun. Ceped Hux, oKpimM Himpumie, Him-
pamie, Himpo3oaminie mouyo HagedeHi mep-
kypiu (Hg), niromoym (Pb) ma xaominu (Cd).

B opraHismM ni0AdHU 3 MPOAYKTaMH
XapyyBaHHsl HaaXxoIuTh OJu3bko 20 BaKKHX
MmeraniB. Mailke BCl BOHM HajexaTb [0
MikpoeseMeHTiB. Pa3oM 3 THM, XiMmiuHi ene-
MEHTH (30KpeMa i JesiKi BaXKKi MeTaJii) CKJja-
JIAl0Th BEIIUKY 1 AyKe HeOEe3MeuHy B TOKCHUKO-
JIOTIYHOMY BIJIHOLLIEHHI Ipyny pe4yoBUH. 3a-
36uyail 00 MOKCUYHUX MEMAJIi6 HAleHcams
14 enemenmie: mepkypin (Hg), naomoym
(Pb), kaominu (Cd), apcen (As), cmubin (Sb),
cmauym (Sn), yuuk (Zn), antominii (Al),
oepuniii (Be), ¢ghepym (Fe), xkynpym (Cu),
xpom (Cr), maniii (Tl), nixens (Ni).

3 Hux 00 6uCOKOMOKCUYHUX eNleMeH-
mie Hnanexcamv: Kaomii, mepKypii, nam-
oym, cmauym, Kynpym, bepuniii. Y gioomux
npayax, AKi npucesaueni npodiemam 3abpyo-
HEHHA HAGKOIUWIHBOZO cepedosumia, 00
saj)cKux memanie 3apaxogyiome nonao 40
Memanie 3 amMoOMHOW Macow, AKA hepe-
suwye 50 amomuux o0O0uHuysb. 3a3HAYNMO,

IO caM TepMiH “Bakki MeTanw’ y pI3HUX HAYKOBUX Ta HAaBUAJIbHMX BUAAHHAX

TPAKTYIOTh MO-pi3HOMY. OOHe 3 8uU3HAUEHb CEIOUUMb, WO “00 6aMCKUX Memaie

Ci0 6iOHOCUmMU Memanu 3 2ZyCMUHOI noHAo 8 2/cM

A OTmxe, 10 BaXXKKUX METaliB

ciig BimHocuTH Tibku 10: matombym (Ph), xynpym (Cu), uunk (Zn), Hikens (Ni),
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kanmiii (Cd), xobanst (Co), cTOiii (Sh),

) . e |
craHyMm (Sn), BicMyT (?')’ HEPEYDIL | xoByloTL 14 enemenTis: MepKypiii (Hg),
(Hg). 3a Bu3HaueHHsM PeiimMepca, Giaro- | nniombym (Pb), kagmiin (Cd), apceH
POZIHI METalu CTOATh OKpeMo Bim Bax- | (As), cTmbii (Sb), craHym (Sn), umHK
KHX METaJIiB. (Zn), antominin (Al), 6epunin (Be), ce-

: : . pym (Fe), kynpym (Cu), xpom (Cr), Tanin
Binomo, mo gesiki 3 unx'Me‘ranlB (TI), Hiken (Ni)
Yy MaJlux [103aX >XUTTEBO HEOOXimHi Jyis A

JKUBUX OPTraHi3MiB K “MIKpOEIeMEHTH”
(ta6a. 8.1, 8.2). BmicT ix y »uBHUX opra-
Hi3max Medui Hixx 0,01 % Macu Tina.

3a3Bu4an OO0 TOKCUYHUX MeTaniB 3apa-

N

Tabauys 8.1

BmicT ioniB MeTaniB, HeoOXiqHMH
Ans “HOPMaAILHOr0” GYyHKLiOHYBAHHSA JIIOACLKOI0 OpPraismy

o ATy dopma npu Bwmicr B opranismi KOHIICH"I‘paLliﬂ. B Henna
pH7 JIIOAUHH I1asM1 KposB1 HOpMa
Na' Na* 100 r 141 MM 1-3r
K' K" 140 r 4 MM 2-3r
Mg™ Mg™ 27r 0,9 MM 0,7r
Ca™' Ca™ 1100 r 1,3 MM 0,81
cr’ Cr(OH),’ 0,006 r 0,5 MkM 0,0001 r
Mo®' MoO,” 0,009 r = 0, 0003 r
Mn®* Mn”" 0,012 r 1 MxM 0,044 r
Fe’' FeO(OH)| 4-5r 20 MkM 0,01-0,02 r
Fe’* Fe* 45r 20 MkM 0,01-0,02 r
Co™" Co”" 0,001 r 0,5 MkM 3 MKT
Ni** Ni*" 0,0l r 0,05 MxM ~
Cu”’ CuO] 0,1r 19 MxM 0,003 r
Zn”* Zn™ 2r 46 MxM 0,015

* . . . .
Ionu k0GanbTy, IO MICTATLCSA Y CTPYKTYpI BiTaMiHy B,

Yepes ceoio cneyuiuny dito xpom, mapzaneus, yunk, Kobanbm, mios, ge-
pym, moniooen, ceneH, Hikenv i eanadiii Hazeawi eccemyianvHumu (HCUMMEEO
HeoOxionumu) mikpoenemenmamu. Bonu 6epymy ywacmv y piznux ¢opmax
Mmemabonizmy. Ilpu cuHTE3l y opraHi3Mi TKaHWH (pPEYOBMH) BOHM € y cKIaji
(epMeHTIB, BITAMiHIB Ta Pi3HUX TKAHUH OpPraHi3My.

HouineHo sragath npuHuun [Tapauensca: go3a peuoBuHu audepenwiroe ii aito
3aJIeKHO Bil KUIBKOCTI BiJl JliKyBaJIbHOI pe4OBHHH 10 OTpyTH. Ilpu Konyenmpayisx,
GUMUX 6i0 ZPAHUYHOOONYCIMUMUX, GAXNCKI MEMAIU CMaOmb HA036UYAIIHO WKIO-
AueUMU. \
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Tabnuysa 8.2

Jesaki pynkuii HeoOXiHHX opraHizMy i0OHIB BAXKHX MeTAJIiB

IIpooosacenns mabn. 8.3

Enemenr OyHxnii

Baraiit (DiKcauig asory; OKHCHO-BIJIHOBHHMI KaTali3 y epeTBOPEHHAX €TEpiB;
Mertabomni3M 3aniza

Xpow Y TBapHHHHX OpraHi3Max kodaxrop iHcyniny (Tmoko3Hui akrop
TOJIEPAHTHOCTI)
Maprasers OKPISJHO—B'iI[HOBHi peaxiii; (quocncreMa—? B (oTocHHTe31; MeTaboni3M
JKHPIB B IaTOMESIX; MyKOIOTicaxapuy, 1X CHHTE3 ¥ XpAIIax
Peaxuii Fe(Il), Fe(IIl), sixi € pynnamenransHi s 6araTtbox IpoLECiB;
Oepym MeTaboinizM O,; OKCHIa3H, IEPOKCHA3H; CHHTE3 NophIpHHY,

reMorio6iny, Miornobiny

Kobaner V¥ cknani Bitaminy Bi;; MeTumoBanus

Hikens Mictutecs B ypeasi; crabinisye crpykrypy PHK i JHK, ctpykrypy
pubocom
MicTHTECS B OKHCHO-BIZTHOBHUX CHCTEMAaxX XJIOPOILIACTIB

Kynpym (nnacTonmanin); B ackop0ar- i nomideHonoxkcuaasi, nepeHocuuk O, B
peakxIlisx 3IIMBaHHS KOJJIaTeHY 1 B YTBOPEHHI IIIrMEHTIB
Bxomute 10 cknany 70 BiZOMHX IIMHKOBMICHUX ()epPMEHTIB,

I_[nHk BKIIIOYai04M KapBoaHripasy, AerigporeHasu, yxHy docdarasy; 6epe

Y4YacTh y 3aCBOEHHI CHITIKATIB, METaG0Ii3Mi HYKIIETHOBHX KHCIIOT Ta \
KIITHHHOMY IO

Momnibnen VY cknani HiTpaTpeXykTa3H, albAeTiOKCH/IA3H;, AaHTATOHICT Miji

Tabauysn 8.3

Xap4oBi NIPOAYKTH, fKi pEKOMEHAYIOTHCH VISl KopeKilil fajancy
BaXKKHX METAJIIB B opraimi

Kpai ®yHKii B i i C CumnroMu
. B i ITPUMIT AMIITOMH
Mertan Xap4osi i 'E,lTp .
30pOB’ s HezocTaui HAJUTHIIIKY
JoKepena
1 2 3 4 5
Cybnponyxru
yorp ’ 3ajuinxa,
HEXHpPHE : .
, Bxoyuth g0 cxiiany CTOMJICHICTb,
M’sCO, . . . Ortpyenns
reMonIo0iHy Ta 3amizonedinuT- g
CapAvHH, . . 3aIi30M
depym N Garartbox (hepMeHTiB, Ha aHeMis, .
SIEUHUH , 3yCTpi4aeThC
HOB’SI3aHUX 3 3HHKEHHS .
JKOBTOK, . . piako
OIepKaHHsAM eHepril OMIPHOCTI 10
ropOIHs . irr
iHdeKIiit
3eJeHb
124

1 2 3 4 5
T'opixu " . .
PIXH, Baxnusuit BigcyrHi.
Kpynu,
. | KOMIIOHEHT 6araThoX Ha ok
KOPHYHEBHUH . .
. ¢depmenTiB, ki Cumnromu MapraHiio
Maprasgens| puc, 6060Bi i .
TG 3 6epyThb y4acTp y HEBiJIOMi JEerKO
.~ .. | dopmysanni kicTok i BUBOIHTLCA 3
HEMpOCisHOl .
CIIOTYy4YHHUX TKaHUH Oprasismy
MyKH
HeobGxioumit s
CyOnponykrHy, pOCTY KICTOK 1 Hedinur
pak# 1 ¢dbopmyBaHHS 3ycrpivaetbes | IloTpamisuns B
MOJTFOCKH CIIOJIYYHUX TKAHHWH. piaxko i opraHizm
Kynp (ocobnuBo Cripusie 3aCBOEHHIO MEPEBAXKHO BENHKOI
yipyMm ycrpHi), 3aj1i3a 3 MPOJYKTIB. CIOCTepiraerh- KIJIBKOCTI
ropixu, Bxoauts 1o cknagy CS TIIIBKK Y Kynpymy
HACIHHS, 0araTbox GepMeHTIB, | HENOHOMICHHX | MAJOHMOBIPHO.
rpubH, KaKao SIKI HEHTPAI3yIOTh aiTeit
BUTBHI PaIMKaIH
CybnponykTu .
yonponykr Baxnusuit
(ocobiuBo
. KOMIOHEHT
neviHka), . .
. . depmenrTiB, sKi Henocraua 3umkye
. JPIKITKI,
Monibnex . 6epyTh y4acThb B IPaKTH4HO 3aCBOCHHS
6000BI, . . .
. cuare3l JHK i PHK; HeB1IOMa Kynpymy
HEOUHINEH] .
kpynH i 3axHuIaE 3yOH Big
HHYBaHHS
3€eNeHb PYHHYB
M’sico i puba,
MOJIOuHI edigut
e AHTHOKCHJIAHT: N A (ii;ue
Tpo . . CTPIYAEThCS .
POYKTH, 3aXHILA€E KIITHHY Bif Y OO6nucinns,
HarpHKiIaz, ., piaxo; Moxe ) :
Cenen pyiHyBaHHS JenirMeHTanis,
MacJio, . 3aTpUMYBaTH .
. BiJILHUMH . CTOMJIEHICTD
OpasuinbChKHUil picT, cTaTeBe
. paJuKaIaMu )
ropix, aBokajo JIO3piBaHHsI
i COYEeBHIIA
Yepaone
M’sco 1 N Moxe
. Baxxnusmit uig
TICYiHKA, . BHKJIMKATH
. pEryIIOBaHHs PiBHS . .
SA€UHIN . HECHPUIMaHHA Heratussi
LOyXpy B KpOBi; Oepe .
Xpom JKOBTOK, MOpe- y4aCTD B TITIOKO3H 1 CHMITOMH
IIPOJLYKTH. . 1 IBHLUCHUI HEBiZIOMI
POALYKTH, peryJtOBaHHI piBHA . A
Kpynu 3 . | piBeHB rIOKO3H
. XOJIECTEPHHY B KPOBI .
HJIBHOTO B KPOBi
3epHa i CHp
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3axinyenns mabn. 8.3

1 2 3 4 5
Hannumok
Yerpr, Baxuiusuit s Brpara MAaoUMOBIp-
YepBOHE pocty, pO3SMHOXEHHS aneruty. Y HHH, AKILIO HE
Husx M’sico, apaxici | Ta imynirery. Cripusie MIITKIB - JIOMyCKaTH
HaciHHA pobori 6araTpox CHIOBUIBHEHMH | mepeno3yBaHHA
COHAIIHUKY ¢hepMeHTIB PpICT i pO3BHTOK HITY4HHX
nperaparis

Ille pa3 migxpecnumo, WO MEPKYpiil, IUTIOMOYM, CelleH, BaHA[lH, CTaHyM,
CTiGii, BiCMyT, XpOM, MapraHens, ¢pepy™m, KobanabT, Hikenb, cpibino, KynpyM, LMHK,
KagMil, apCceH TOMIO € TOKCHYHMMH €JIeMEHTaMH IpPH IEBHHX KOHLEHTPaUifix y
neBHMX yMoBax. CIIi 3a3HAYMTH, 1110 IEBHA KUILKICTh METaiB 3aBX AU NoTpibHa i
HOpPMaIbHOrO QYHKIIOHYBaHHA opraHiaMy (Tabum. 8.3).

8.1. 3aranbHi yaBneHHR Npo MexaHi3m B3aemonaii
BaXKUX MeTaniB 3 OpraHiamMom fnioavHu.
PeareHTu fleToKCcuKauii BaXKux Metanis

HarapmaeMo, 10 0 €CCEHI[IaIbHUX METAIB HAJIEKATh KHUTTEBO HEOOX1THI MiK-
poeNleMEHTH, Kl OepyTh yJacTp y pisHUX popmax merabonismy. [0 HUX HaNEXaTh
XpoM, MapraHenpb, UMHK, KOGanbr, KympyM, ¢epyMm, MoOMiOAeH, ceneH, HIKenb i
BaHafiil. Jlo' HeecCEeHIIAILHUX METAlB HANeXaTh Ti METAIH, SAKi HE € >KHTTEBO
HeoOXiHMMH 118 HOpManbHOro QyHKIIOHYBaHHs opraHismy. Jlo HeecceHIianpHuxX
MeTalliB HalexaTb KaJMili, IIoMOyM, MepKypii, apceH, GepHIIiii, THTaH, aJIIOMIHIH,
Gapiii, Tenyp, cranyM i crubiil. 3a MeBHOI KOHIIGHTpALlil €CCEHLianbHI Ta HEEeCCCH-
HiadbHI MeTanM NpOABNATh TOKCHYHY Hito. Tak, cnocmepizaiombca ak bOesno-
cepedni, mak i giodaneni mokcuuni epexmu ix npucymuocmi 8 op2anizmi 1100uHu.
Bcmanoeneno kanuepozennuii, emOpiomoKkcuynui ma mepamozeHnuil epexmu
ona xpomy, apceny, kaomito, Gepuniro ma nixenro. Ocobmuo HebesmedyHi Is
37I0pOB’ Sl IIOMHH €JIEMEHTH, SKi MAIOTh BIACTHBICTH aKyMYNIOBATHCA B OpTaHismi. Y
pasi 3HaAYHOTO HAAXOKEHHS IX B OPraHi3M CHOCTEpira€TsCs XPOHIYHAa TOKCHKALif,
fKa Ma€ CBOEPLIHHMM It KOXKHOTO MeTally XapakTep i naroreHes (KpUTHYHI epeKTH B
opranismi) (Tabn. 8.4).

Po3rmsiiady TOKCHYHICTh MeETaliB, Iie pa3 HeoOXiIHO MiJKPECIMTH, IO B
HpUPOZi BOHM Mepe0yBaroTh MEPEBaXKHO HE K CAMOCTIHHI €lEMEHTH, a y BHIJIAAL
Pi3HOMAHITHMX CHONYK. 3aBIAKK CBOIM ()i3MKO-XIMIYHMM BJIACTHBOCTAM (BaJEHT-
HOCTi, PO3YMHHOCTI Ta iHIUMM OCOOGIMBOCTAM) BOHM MAalOTh Di3HY MirpamiiHy
37aTHICTh Y XapyoBoMy JiaHIpo3i. Ile CTOCyeThes HacaMIiepes OPFraHIdHHX CIIOIYK
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MeTraniB, GUTBITICTD AKHX € HE3BHYHHMH IJIS IPHPOTHOTO CEPENOBHINA 1 MAE BHCOKY
TOKCHYHICTb. J{ns MeTaiB BU3HAYCHO pAJ CHUIBHMX 3aKOHOMIPHOCTEH iX TOKCHYHOT
aii (B.A. lomaperpkuii, 1991):

. Memaniuni iionu nezko ecmynaioms y 83acmMo0il0 3 peaKuyiiiHo30amuumu
zpynamu, AKi Micmambca 8 6iomonexynax opzanizmy, nacamnepeo cynvgoziopuis-
Humu, Kapboxkcunvnumu, gocpamnumu mowo. Ilpu yvomy nopywyemnca nesna
bionoziyna ynkyin 6Giomonexyn. 'Y pesyaomami moxce cmamucsa, Hanpukiao,
inakmueayin pepmenmie.

. Toxcuuni echexmu, AKi nacmugi Mmemanam, MoMHCyms UHUKAMU AK NpU X
HPAMOMY 36°A3Y6aHHI 3 NEGHUMU CKNA00GUMU YACMUHAMU OP2aHiIMY, maK i eHac-
NIOOK GHMAZOHIIMY Midc HUMU abo inwumu enemenmamu. Toxcuuni enemenmu
GUMICHAIOMb eCCEHUIANbHI elleMenmu, AKi MICMAMbCA Yy HCUGOMY OpPZaHIIMI,
nopywiyiouu mum camum mi QyHkyii opzanizmy, aki 6i0 nux 3anexcams. Takuil
Gionoziunuit anmazonizm icHye, Hanpuxnao, mixc eonvpamom i moniéoenom,
cpibnom ma Kynpymom, Kaomiem i YuHKoM, apcenom ma Qocgopom, cenenom i
cynshypom, nimiem ma nampiem, pybidiem i Kaavuiem, Oapiem ma cmpoHyiem,
HioDiem i 6anadiem, Hikiliem ma Kynpymom, Kynpymom i moaiboenom, cenenom ma
KAOMIEM, QpCeHOM i CeIEHOM.

° Ilpu niosuwjenomy Haoxoeoxicenni, ocoonueo, eceHUiIbHUX e/leMeHmis, V
0eAKUX 6UNAOKAX GUABNAEMbCA NOYAMKO8a (aza akmusayii 3a1excHux 6i0 HUX
npouecis, nicis sKoi Hacmae NOpyuwieHHA HUX npouecie 8 opzamizmi (3anexcums
8i0 oo3u).

. Marouu cneyugiuni cnocobu demoxcuxayii, 1100CbKU OP2aAHIIM NEGHOIO
Miporo pezynioe 0ito memanis, wo naoxooams. Ilpu nidsuuiennomy Hao0xooxceH i
yi cnocobu 006071 WEUOKO AKMUBYIOMBCA, | 8 NEGHUX MENCAX MONCTIUEE NPUCHO-
cysanus, mobmo adanmayis AK nposaes 20Meocmazsy.

Haiinebesneunimuumu 3 eaxckux memanie € Kaomii, mepKypin i naomoym.
V 1abn. 8.4 Takox HaBefeHi peareHTH, WO 3aCTOCOBYIOTHCS JUIA 3B SA3yBaHHS JEAKHX
MeTaniB Yy JiKyBaJIbHUH NPAKTHII Y pa3i OTpyeHHs. BBeleHHA 1X B OPraHi3M 3MeHIIYe
TOKCUYHHH BIUIMB METajly Ta [Ja€ 3MOry HOCTYNOBO BHBECTH HOrO HAaJTHINOK 3
Oprafismy.

HaiiBigomimn peareHTH AETOKCHKALil METAIiB — eTHIICHiaMiHTeTpaaleraT Ta
Horo Kajplill-OyHATpi€Ba CU1b, OPUTAHCHKMHA AHTUMOI3UT, MEHIUMIAMIH Ta ajro-
MIHOH.

Ernaenniaminterpanerar (EJATA). Ilpn nikyBaHHI XBOpMX 3 OTPYEHHAMH
METIaMH HaH4acTilne 3acTOCOBYIOTh KanbUiH-muHatpieBy cinb EJITA. Pearent
EJITA yrBOptoe KOMIUIEKCH 3 OIBaJ€HTHUMHM KaTiOHamMH, OOMIHIOIOYMH OOMH iOH
Kanblio Ha ioH Merany. EJITA 36inbnrye HUPKOBY ekckpenilo mmomMGymy y 20-50
pasiB, a TAKOXK eKCKPEWLil0 IIUHKY Ta ¢epymy.

.
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Tabnuys 8.4

Toxcnyna nig qesAxux MeTalriB Ta PeAreHTH 419 IX JIeTOKCHKALLIT

Meran TokcuaHicts 1 ¢izionoriuna ais Pearenru neroxkcuxariii
Vparkae wkipy Ta nereni. Hanae mepepary O-
Bepuii HOHOpaM €JIEKTPOHIB TopiBHAHO 3 N i S, i AsroMiton
ToMy ai€ Ha docdaraszu, JleransHa go3a — 1
Mr Ha | Kr MacH Tina
3nmxye axtuHicTs SH-rpyn y depmenTax.
Kobanst Buxikae nominureMiro (3611b1nye KiIbKICTh AMIHOKHCIIOTa HUCTETH
EPHUTPOLIMTIB)
HpnuuHa NOSBY HAJVIMINKY METANY —
Kynpym xBopobOa Binbcona (pO3J.Ia,Z[ .peryﬂﬂui'f BMICTY Meninuramin abo
KynpyMmy B oprasizmi). Kynpym Na,[CaEATA]
BIZIKJIaIA€THCS B ICYIiHI Ta [HUIMX OpraHax
Jndenintiokapba3oH,
ik Hagmimox Cu 1 ZI.I BUKITUKAE HYAOTY 1 MPOTE HAUIMIIOK PEAreHTy
MIOJPAXKHIOE CTIHKH CTPABOXOLY TOKCHYHHH; BiH pyHHYE
KOMIUIEKC Zn 3 HUCTeiHOM
- Hopmanena xoHueHTpauis B kposi — 18 MkM BAJL (6p.1.4Tchm<ym
AdomisiA ToKCHYHA KOHIIEHTpalis B KPoBi — 90 MkM aHTHITIOI3HT), 360
Na,[CaE[TA]
Apcen,

MEpKYpii, BAJI (6puTancekuii
KaIMiid, AHTHJTIOT3UT), KOMILIEKC
30JI0TO, Biaemonirots 3 SH-rpynamu Cd-BAJI TOKCHYHHH, 1

WIIOMOYM, HaWBaXTHBILIKX (pepMeHTiB IIKIITHBO BILUIMBAE HA
BICMYT, HHPKH
cypma,

BaHaIif
IIpoxoauTh Kpi3k WIKIpY Ta BiAKIAAAETHCH B
Vpan KicTkax. Pa3oM 3 THM #ioro ToxcuuHa fiis Nay[CaE/ITA]
00yMOBII€Ha IOCTYIIOBHM aKYMYNIOBaHHIM Y
HHpKax

HAumepkanpos, a6o BAJI (6pnTancekuii anTHAW03MT). Pearent BAJI Oyno
BIIEpLIC OTPMMAHO Mmin 4Yac JIpyroi CBITOBOI BIiHM $K aHTHOOT MpOTH GOKHOBOI
OTPYHHOI PEYOBUHH JIFOI3UTY, IO MICTHTh apceH. KommiekcoTBipHa 3aaTHicTe BAJTy
00yMOBJIEHA HAsBHICTIO CyNbGOTIAPHIBHHX TPy, SAKi YTBOPIOIOTH KOMIUIEKC 3
ioHaMH ToniBaTeHTHHX MeraniB. CropimHeHicte BAJly [0 MeraniB € J0CTaTHBO
BHCOKOIO, IO0 3BUIBHUTH 3HAa4HY YacTHHY (PEPMEHTIB, MOB’SI3aHHX 3 TOKCHYHHM

METAJIOM.
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HOOC—CHy._ _CH,~COOH
SN—CHy—CHy-N_
HOOC—CH;, CH,~COOH
Erunenaiaminrerpaauerar (EATA) HO
O

0
_CHy-C—O_

COONH," COONH,'

NaOOC—CH,._

N—CHy—CHy-N
NaOOC—CH,” e

Ca
“CHy- ﬁ—o/

Kansuiii-nuHaTpiesa cinb EIITAO

¢ CHy,—CH—CH,0H _
CH;—C—CH—COOH o by AmiominoH
SH NH, Humepkanpon abo BAJI

Heninunamin (OpHTaHCBKUI aHTHIIOI3HT)
Ieninunamin — KOMIUIEKCOTBIpHHH 3acil, 1o pearye 3 Merajiamu. 3aXUCTHA
Jisi TMeHilHIaMiHy 3yMOBJIEHA HAsBHICTIO TPhOX (YHKIIOHANBHUX Ipyn (cynsdo-
rimpuibHOi, aMiHHO] Ta KapOOKCcHILEHOI). 3acrocyBaHHSA Horo N-aneruioBoi hopMu
0c00JIMBO e)eKTHBHE NIPH OTPYEHHIX HEOPTaHIYHUMH CIOIYKaMH MEPKYPIK).
ATrOMiHOH. ANIOMIHOH (TpUAMOHIHHY Ciib aypiHTPUKapOOHOBOI KHCIOTH)
BHKOPHCTOBYIOTH JUIS 3B°SI3yBaHHsI KATIOHIB aJJOMIHIIO Ta OepHIIiLo.

8.1.1. Tokcukonozia ma ekOMOKCUKOI02is1 MepPKypito

Mepkypiii — onuH 13 HaitHeOE3MEYHININX 1 BUCOKOTOKCUYHILLINX €JIEMEHTIB, L0
MOXKE HAKOMHYYBATHCA B OpraHi3Mi pOC/IUH, TBapuH 1 moausu. Jlrwouna odepicye 3
0obosum payionom 0,045 — 0,06 minizpamie mepkypiro, wjo npubnuszno sionosioac
pexomendosanow PAO/BOO3 do3i — 0,05 minizpamis.

3a0pynHeHHS Xap4yoBHUX MPOLYKTIB MEPKypieM MoOXe BiaOyBaTHCA yepe3 Horo
TIPUPOIHUH TIPOIEC BHIIAPOBYBAHHS i3 3eMHOI KOpH, B Kinmbkocti 25000-125000 T
mopidyHo. 3a0pyJHCHHS TaKOX 3IIMCHIOETBCS Hepe3 BHKOPHCTaHHS MEPKYpilo Ta
HOro Cnojyk y XiMiYHI Ta eNeKTPOTEXHIUHIH MPOMHUCIOBOCTI, MEAMHHHI |
CTOMAaToJIOr1i, CUILCBKOMY TOCIIONApCTBI.

Axum 6u wnaxom mepxypii He nompaning y 00y, MiKpoopzanizmu memu-
AyIOmb 1020, i HpU YbOMY 3aA8IHCOU YMBOPIOEMbCA Oumemunmepkypii. Ile nino-
hinbna cnonyka, naozsuuaiino ompyiina ma oyyce cmiiika. Tomy eona € oonicio 3
Hanompyiinimux gopm mepkypiro. 1IpOMIKHOIO NTaHKOI HAa UDIAXY YTBOPCHHS
JMMETHIMEPKYPII0 € METHIIMEPKYpiit kaTioH. Ha BiAMiHY BiJi TUMETHIMEPKYPIitO, s
crnosryka no0pe po3yMHHA fK Yy Jiminax, tak i B Boai. Ha puc. €.1 mokasano, sx “Bci
LUISIXH IEPETBOPEHHS MEPKYPIIO BEAyTh A0 YTBOPEHHS JUMETHIMEPKYPil0”.

TxaHuHU pUOH MarOTh HAHOLIBINY KOHIIEHTPALD MEPKYpiro Ta HOro Cromyk,
OCKUTBKHM pu0a aKTUBHO aKyMYJIO€ iX 3 BOAM Ta KOPMIB. Y M’SCi XMKHX TPICHO-
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BONHMX pHO piBeHb MepKypilo craHoBUTH 107-509 MKI/kr, Hexwxux - 79—
200 mxkr/kr, okeancbkuX — 300-600 Mkr/kr. OprasisM pu® 34aTHHH CHHTE3yBaTH
JMMETHIIMEPKYPill, AKMH HAKOIHYYETHCA B IX MEYiHIIL

DeHUIMEpKYpiit Merunmepkypiii

. ) Puc. 8.1. CrnipolwueHa cxema
KaT10H KaTIOH pou ¢

nepemeopeHb MepPKypiio y 800i.
Bci gpopmu MepKypito npsamum
abo HenpsMuM WISIXOM Nepexodsimb
8 dumemunmepkypit (3a Jerneldv
3 Eichler, 1972}

CeHsHg— »CH;Hg'

N N\

Hg «—"H > (CHj),Hg

[Mocurene croXHBaHHA PUOH JIFOJIMHOIO, HABITH NIPH HU3BKIH KOHIIEHTpaLii B
Hill auMeTHaMepKypito (Hanpuknag, 0,8 mr/kr y okyna a6o 1,6 Mr/kr y mykn),
NPHMBOAUTH JI0 BIIKJIANCHHS MEPKypilo y Borocci B KinbkocTi 50 mr/kr. Ilpu takomy
BMICTi MEPKYpito y Bojocci (a BOHO MOXJIHBE 1 IPH MEHIIOMY CIOXHBAHHI PUOH,
AKILO KOHLIEHTpAliA MEPKYpilo y Hiil CTaHOBUTL 2 MI/KT), y JIOJMHH MOYHHAIOTH
BHABIATHCS BUPa3Hi O3HAKHM 3aXBOPIOBAHHS. SIKIIO X Yy BOJIOCCI MICTHThCA ONHM3BKO
300 Mr/Kr MEPKYPII0, TO Iie O3HAYa€ HeOE3MEKy Ui HKHUTT.

Bonoccst MOAMHM MOXE CIyTyBAaTH 3pY4HMM IHIMKATOPOM Y pa3i 3arposu
OTpy€EHHS MEPKypieM. BOHO € IIKaJ1010, 1O [IOKa3ye CTYIiHb HAKOMUYEHHS MEPKYPIIO
B oprauismi. [Ipu upomy KouueHrpauil Hg y Bomocci g0 10 MI/KT BBaxaroThes
Ge3neYHUMH, OCKUIBKM BOHM MOKJIMBI HABITH NMPH CIIOXHBAaHHI BOAU Ta pub, mIO
NPAKTHYHO HE MICTATH MEPKYPIIO.

JluMeTunMepKypiil BUKIMKAE B KIiTHHAX aHoManeui Mmitosn (rak 3pani K-
MITO3H), a TAKOX MOIIKODKeHHs XxpomocoM. [Tpu upomy #oro nis B 1000 pasis nepe-
BHILYE eeKT KapioTOKCHHY (CITOIYKa, IO MOLIKOHKYE XPOMOCOMH) KOJIXILMHY.

Oprasiyai CHONYKH MEPKYpil0 BHKIMKAIOThL YP@XKEHHS T[OJIOBHOrO MO3KY —
xpopoby MiHamara. BoHa CynpoBOIKYeTbCs 0OMEXEHHSM MOJIs 30pYy aX JI0 3arpo3H
NOBHOI CIIOTH Ta MOpPYIIEHHAM KOOpAMHALS PyXiB, Yepe3 IO XBOpl HAaraaywTh
“IUXAI0YMX AepeB’THUX JBUIBOK .

Ha ximiynifi ¢abpuui, posramoBaHiii 6ins piuku Minamarta (Snonis), mep-
Kypiii 3aCTOCOBYBABCsL K KaTasli3aTop JUIA OTPUMAHHS NOJTiBiHUIXI0pHAY. CTOKH, IO
MICTHJIM MEPKYpiii, MOTPAIUIAIM B PiuKy, a 3 piukH — y Mope, B OyxTy Gins micredka
Minamara. Kimekicts Mepkypito y BunopiieHiit pubi cranoBuna 5-20 MI/KT.
VYHACIiIOK CHOXMBaHHA PUOH, OTPYEHOIO MepKypieM, 3arunyino 6amuspko 200 mroxen
Ta THCAYi 3aXBOPLTH.

Omiice, mepKypii € 0OHUM 3 HallHefe3NeURIMUX | GUCOKOMOKCUUHUX efle-
MeHmig, AKUI MAE 30amMHICMb HAKORUYYEAMUCH Y POCIIUHAX, OP2AHIIMAaX MEAPUH
i moounu. Mepxypiii € ompymow KymyaamueHoi Oii.
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Haiamoxcuuniwi ankinmepKypiesi cnoayku 3 KOpOMKUM NAHUI020M — Me-
muamepkypiilt kamion, emunmeprypiii KamioH, Ooumemuamepkypii. Mexaniim
moxcuuHoi 0ii mepxypilo 0bymosaenull Hacamneped 63aemooicro 3 cynvPhiopuns-
numu 2pynamu binkie. Mepkypiii onokye ix ma 3minwe enacmusocmi abo
inaxmueye pao ycummeeo eaxciusux pepmenmis.

3axucnuit epexm npu Oii mepKypilo Ha opzaHizm N100UHU RPOAGAAIOMb
HUuHK i, ocobaueo, cenen. Ilpunyckarwoms, wio 3axucna O0ia cenemy 00yMosieHa
0EMEMUTIIOBAHHAM MEMUIIMEPKYPIIO 3 YMBOPEHHAM HEMOKCUYHOI CHONYKU —
CelleH0-MEPKYPIEEO20 KOMNIEKCY.

IIpo BUCOKY TOKCHYHICTH MEPKYPIIO CBITYUTE 1 Ayxe HU3bKe 3Hauenus ['JIK:
0,0003 mr/M® y nosirpi Ta 0,0005 Mr/n y Bomi. B opzanizm moounu mepkypiii
nompanisae Haibinbuie 3 pubGONPOOYKmMamu, 6 AKUX 1020 emicm modce 8 bazamo
pasis nepesunyysamu I/[K.

IlikaBo, 1o i yac BapiHas puOH 1 M’sica KOHLIEHTpAIlig KaTiOHIB MEPKYpIIO B
HUX 3HUXKYEThC. BopHowac y mporieci aHanoriyHoi oOpobku TpubiB KOHIIEHTpaLis
3aIVHIAETHCS HE3MIHHOIO.

8.1.2. Tokcukonoziss ma eKomoKcuKkonogaisi niomMeymy

Ilarom6ym yHnacninok Hu3bKoi TemrepaTypH Torsenss (237,4 °C) 6y onHuM
13 MepHInUX MeraniB, SKMH Iovaja BUKOPUCTOBYBATH JIOAMHA. BRakaiors, mo Horo
OllEpXKailM OfIpa3y K ICHs MOYATKy BMKOPHCTAHHSA BOTHIK. Y €runti niroMoOym
oflepKyBaJd K noOiuHAH NpoAYKT nix uac BuaoOysanus cpibna. Orpyenns
urroMbymoM Oynu Bimomi me 6000 pokis tomy. Tak, y IV c1. 1o H. e. INinuokpar
JIeTaIbHO ONMCAaB CUMIITOMATHKY IHTOKCHKAIlT NIoMOyMoM. Y rpeko-puMchKiit mne-
pion Ta B CepeHbOBIYYI alleTaT MAMOYMY, SXHI Mae CONOAKHIA CMaK, BHKOPHCTO-
BYB&IH SIK Xap4yoBY J00aBKy 10 BHHa Ta Dki. lle Oyno NpruHHOK NOBCAKAEHHOIO
TIOIIMPEHHA CBUHIEBOI IHTOKCHKaLli cepej naceneHHs CBpOIH, & OKPeMi aBTOpH
BBaXKaJlM CBHHIEBY IHTOKCHKALII0 y aTPUIIiB PUMCBKOT iMnepii ofHi€Io 3 mputuH ii
sadenany. [lcuxiuni posnagy y pUMCBKHX IMIIEpPaTOpIB TAKOX MOB’SI3YIOTh 3 OTPY-
eHHAM mnoMOymom. Bigomo, mwo y Bennky bpuraniro BBosunu 3 Icmanii ta ITop-
Tyrajii BUHA, SKi MICTHIIH J00aBky aperaty mnoMoymy ax no XIX cromirrs. Bonn
3yMOBMJIM MacoBi CBHHLIEBI IHTOKCHKaWii mepeBa)XkHO cepesi HaraTux crnoKvBadiB.
JucTuidiiss poMy y BeCT-IHAIHCBKMX KOJOHISX 3 BHKOPUCTAHHSAM Jeraneil 3
IWIIOMOYMY, a TaKOX BUI'OTOBJICHHS CHAPY Ha aHAIOTI4HOMY 00jiajHaHHI 3yMOBHIIH
HOLIMPEHHsA CBHHIEBOI IHTOKCHKAIIl 1 cepex LIMPOKMX BEPCTB HacelJeHHA Bemukoi
bpuranii. Juwe y 1970 pouyi Hayionarvnuii incmumym npogheciiinoi beznexu i
ciciecnu CIHIA nouae nposodumu mouimopunz HABKONUWIHBOZ0 CePedosuuya.
Llenmpom xKonmposte 3a 3axeoprosanicmio 6ynu ecmanoeneni nopmamueu I'/IK
nuromoymy 6 kposi (menut ak 20 m2/100 ma). YHaciiok HbOro OCTAHHIM 4aCOM
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BMicT mmoMOyMy B MOBITPi, BOAI, XapYOBHX IIPOAYKTaX, a TAKOXK B OPraHizMi JoaeH
3MEHINUBCA. AHaJIOTIUHI 3aXO[M TIPOBEAEeHI B PO3BHHEHHMX KpaiHax €BpOIH Ta B
SAnonii.

HasBHicTh nitomfymy y HaBKOJIHMIIHBOMY CEPENOBHIII MOB’s3aHA HaCaMIIEPE
3 HOro LIMPOKHM 3aCTOCYBAHHAM Y MPOMHCIOBOCTi. CBiTOBE BUPOOHMITBO IIIIOM-
Oymy HeyxmiibHO 3poctae. Tak, 4000 pokis ToMy BOHO cTaHOBHJIO e 160 T Ha pik,
2700 pokiB Tomy — 10 THCSY TOHH Ha piK, y enoxy PuMcbkoi iMnepii — 80 Tucad ToHH
Ha pik. Tenep cBiToBe BUPOOHHUTBO ITIOMOYMY 30LIBIIMIOCH 710 3 MUIbHOHIB TOHH
Ha pik. Bcranosieno, mo BMICT IFOMOYMy Yy KicTKax cydacHux joxei y 10-100
pasiB GiNbLIMMA, HIXK Y JTFO/IEH, SIKI KM MBTOPH Ta TPU THCAYI POKIB 10 H.€.

Benuka kinpkicts mmoMOyMy noTparsisie 3 IPOMHUCIOBHMH BLAXOAAaMH B IPDYHT
1 BO/ly 3 TAKMX BUPOOHHULUTB, K A00yBaHHs 1 repepoOKa 3ali3Hol pyan, BHPOOHHITBO
cTani, aKyMyasTopHuX Gatapei, mrMeHtis, HaQToNnpoayKTiB, Gororpadidnnux mare-
pianiB, BUOYXOBUX peUYOBHH, CKJIa, TeldeBi3iHHUX TpyOok Towo. OcHOBHA YacTHHA
mIIOMOYMy sk 3a0py/AHIOBAYA HABKOJWIIHBOTO CEPElOBHLIA 3 NOBITPAM OCiAa€ Ha
3eMITIO Ta BOJY. 3BIJICH BOHA MOTpAIUIE [0 XapuOBHX NMPOAYKTIB. Cepeduiii pisens
nitomoymy 8 inci ancumenie €eponu ma CHIA cmanosums 6nuzvko 0,2 m/xe.
OCKiTbKU KOMCHA 00POCHd HI00UHA OOH CREJCHBac & cepednbomy 1,5 ke inci, mo
éona noznunae 0,3 mz niiomoymy.

3uauny HeOe3neKy CTAHOBHTH 3a0pyAHEHHS IUIIOMOYMOM CIIMPTHHX HAaIlOiB,
AKIIO iX 30epiraiorh y KpuinTaneBoMy mocyxi. 30epiraHHs BHHA B TaKOMY MOCY
OPOTATOM 4 TOANH CIIPUSE TiABHIIEHHIO KOHIIEHTpalll mnoMOymy 3 33 1o 99 Mkr/m.
JloBeneHo, N0 CKIsAHA Tapa, AKa B CBOEMY CKJaJl MICTHTH IITIOMOYM, MOXE Pi3KO
[IBMIYBATH MO0 BMICT y MIUHHMX aJKOrOJIBHUX Hamosx. Y OpeHnai S-piunHoi
BUTPHMKM BMICT maoMOyMy mocsrae 839 MKMONbB/J, a SKIIO BUTPUMKa mouaf 5
pokiB — 21530 mMxMonb/n. BiKMBaHHS TAKMX HAIOIB MOXXE IPHU3BECTH JO PO3BHTKY
XPOHIYHOT iHTOKCHKALIIT TUTFOMOYMOM 3 TSKKMM YPaxKEHHSIM LEHTPaJbHOI HEPBOBOI
cucteMu (eHuedaonaris), TPaBHOroO KaHajly, €pPUTponoe3y (aHeMis), IHTECTH-
nanpHUX Hedponartiit (B.1. Cmomsp, 2007).

Ocobnusicms Oii nomBymy na ycusuil opzanizm noe’asana 3 iiozo 3oam-
Hicmio ymeoproeamu KONoIOHI po3uuHu y Kpoei ma wiiynkosomy coui. Kamionu
WHOMBYMY, nOmpaniAouu é op2anizm nwounu, Ha 75-80 % axymynrwiwomsca 6
noomy. Ilpu ubomy iiozo wkionusa din 30cepedicyemvca na Kposomeopiil,
Hepeosili ma mpasnii cucmemax, a makodxc na nupkax. Tax, 6niue cnoayxk niwom-
OymMy HA YEHMPAIbHY HEPEOBY CUCMEMY NPOAGNAEMbCA CYOOMHUMU HANAOAMU,
“ceunyesumu nCuUxo3amu’”, NOPYWIEHHAM MO8U, X00U | HAGIML napaniiuem.

Hepuri (nokmiHiYHI) TPOSBH XPOHIMHOTO OTPYEHHS IUIIOMOYMOM MarOTh He-
cenubiyuuit xapakrep: 6€3COHHS, IiIBUIICHA aKTHBHICTS, SKI Mi3HIIIE 3MIHIOIOTHCSA
3HAYHOK BTOMITIOBAHICTIO, HaBiTh jgerpeciero. Bei 1i sBHIIa 00yMOBITIOIOTHCS 3MiHa-
MM Y HEHTpanbHili HepBoBii cucTeMi. ToOMy 9acTo MIOMOOBI OTPYEHHS JIKYIOTh SK
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HEPBOBi 3aXBOpIoBaHHA. OCHOBHHMH CHMOTOMAaMH XPOHIYHOTO CBHHIIEBOT'O OTPYEH-
HA € 3HHXKEHHsI PO3YMOBHX 3Ji0HOCTEH, IOPYLIEHH 11aM’ATi Ta ICHXIUHOrO PO3BUTKY
(y aireit). Bei mpouech, siki moTpeGyroTh MOBHMX HABHYOK Ta YBAarw, JyXe YyTJHBi
HaBITh J0 BITHOCHO MalMX KOHIICHTpAIi} TITIOMOYMY.

IInroMOyM TakoX BHKJIMKAE CYTTEBE YPaKEHHS CEPIICBO-CYIMHHOL cHuCcTeMH. B
CIIA, Benukiii bpuranii, Hinepnanzax Ta B Kanami BHABIEHO KOpEIATHUBHY
3aJI€KHICTh MK BMICTOM IUTIOMOYMY B KPOBi Ta apTepiaIbHUM THCKOM Y YOJIOBIKiB.

KpiM ypaxenHs 1eHTpanbHOI HEPBOBOI Ta CEPUEBO-CYAMHHOL CHCTEM, JUIst JIii
IIOMOYMYy XapaKTepHHM € ypakKeHHs HUpoK. BuHMKae cBHHIEBa HebponaTis. Pos-
BUTOK CBMHIIEBOI HedponaTii, K MpaBuiIo, TPOXOMUTh CKpUTo. OCHOBHUMH MOMEH-
TaMH, OYEBH/IHO, € MPOrpecyroye pyHHYBaHHS KaHAIBUEBUX KIITUH Ta 1X 3aMillCHHS
¢$i6po3HO0 TkaHUHOK. KIITHHH, fKi BUCTHIAIOTH BHYTPILIHIO TOBEPXHIO MPOKCH-
MaJIbHHX KaHamblliB, HaluyTauBinn a0 mii mwmomoymy (B.1. CMomnsp, 2007).

ITnroMOyM cripydHHSE HEBHI 3PYIIEHHS 1 B FOPMOHAIBHINA AiSIBHOCTI JTIOACH-
KOro OpraHisMy: 3HWXKYE BHAUICHHS HaJHHPKOBOIO 3aJI0300 KOPTHKOCTEPOIMiB i,
HABIIAKH, AKTHBI3y€ BUWIIJICHHS PEYOBMH MO3KOBOI YacTWHM (ajpeHalliH, HOpaj-
peHalliH), IpHrHidye QyHKII0 NIMTOBUIHOT 321031,

Mexanizm moxcuunoi 0it naromoéymy mae noogiiiny nanpamnenicms. Ilo-
nepuie, 6a0xkada gynxuionanvnux SH-zpyn 6inkie i, ax nacniook, — inakmueauin
depmenmie; no-opyze, HPOHUKHEHHA NIAIOMOYMY Y HEPBo6i | m’a3061 Kiimunu,
ymeopenna raxkmamy, nomim gocamy niomoymy, aki obymoenroroms Kiimun-
Huil 6ap’ep Ona nponukuenns ionie Ca’'. Henosnouinne xapuyeanmsn 3 oediyu-
mom y pauioni kanvyiro, pocopy, pepymy, nexmunie, 6inkie nocunioe 3ac60eHnA
naromoymy, omce, iiozo moxcuunicme. I/]K xamionie niwomoymy y numniii 600i
cmanosums 0,05 ma/n.

8.1.3. Tokcukosnoz2ia ma eKOMOKCUKOJ102is1 KaOMito

Baosickuii meman Kaomiili € 00HuUM 3 HaliHeDE3NEUHIMIUX MOKCUKANHMIE cepe-
oosuuia (6iH 3HAUHO MOKCUuHIWUL 3a nAIOMOYM). Y npupoduomy cepedoeuuii
Kaomiii sycmpiuacmoca auuwie ¢ oyxce manux Kinvkocmax. Came momy iozo om-
PYHHY 0i10 6Y110 6UABNEHO JIHILE HEUWOOABHO.

Kaomiii wupoxe 3acmocosyembca y pisnux zanysax npomuciosocmi. Y
nogimpsa Kaomiit HOMPANARE Pa3oM i3 NIIOMOYMOM R0 4ac CRATIOeAHHA NATUEA
na TEIL], a maxooc i3 zazoeumu euxuoamu nionpuemcme, aki eupoobnsaiome apo
suxopucmosyioms Kaomii. 3a0pynHeHHs TPYHTY KaaMmieM BiIOYBaeTbes Iif uac
OCITAaHHA KajgMIiH-aepo30JiB 3 MOBITPS Ta JOMOBHIOETHCS BHECEHHAM MiHEPAIbHHX
no6pus: cynepdocdary (7,2 mr/kr), kaniii pocdary (4,7 mr/xr), cenitpu (0,7 Mr/kr).
Bcranosneno moMiTHAR BMICT KaaMIIO 1 B THOIO, JI€ BiH BHABISETHCSA B PE3yJbTaTi
TAKOrO JIAHL¥OTa NEePEXO/iB: MOBITPS — IPYHT — POCIMHH — TPABOLAMI TBAPHHH — THIM.
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Kanmiii HeOGe3neunnit y Oyup-sxid dopwmi. IIpu upoMy rnpuiiHATa JHOJHHOIO
J03a B 30—40 Mr B:Ke MOXKE BUSBHTHUCS CMEPTENbHOK. Yepes Te, IO MOTVIMHEHA 32
OIIMH Pa3 KUIbKICTh KaaMil0 BHBOAMTHCA 3 JIIOJICBKOT'O OPTaHi3My NyXe IMOBLIBHO
(0,1 % B no6y), jerko MoOXe BHHHMKHYTH XpoHiuHe oTpyenHs. Ilepini Horo
CHMIITOMH: Ypa)K€HHS HUPOK 1 HepBOBOI CHCTeMH, OLIOK B cedi, HOPYUIeHHS ) YHKILIH
CTAaTeBHX OpraHiB, TMi3HilllE BHHHUKAIOTH IOCTPi- KiCTKOBI OOMi B CHMHI 1 HOrax.
THUITOBUM Tak0XX € mOpyIIeHHA hYHKIH JereHiB.

Y opraHi3Mi KaJMiil HacaMIepe/i HAKOIIMYYEThCA B HUpKaX. [licns nocsaraeHds
moporosoi kKoHneHrpanii (6au3eko 0,2 mMr Cd Ha | r BarM HHPOK) 3’ABJIAIOTHCA
CHMITOMH Ba)KKOTO OTPYEHHS 1 Maii’Ke HEBHJIIKOBHOTO 3aXBOPIOBaHHS.

Binvwe ecvozo rxaomino nrwoouna ompumye 3 pociunnorw icero. Kanmii
HAJA3BUYAHHO JIETKO TIEPEXOUTE 3 IPYHTY B POCITHHH. Tak, pOCIMHHI TOTJIMHAIOTH 0
70 % xaamiro 3 rpynty Ta jume 30 % — 3 nositps. OcoOauBo BelMHKY Hebesnexy
CTaHOBJATH 3 IHOTO MOMNIAY rpHOH, sKi YacTO MOXKYTH HAKOIMUYyBaTH KajMiid y
BHCOKHMX KOHLIeHTpallisX. Tak, HAPUKIIAJ, Y JIYTOBHX Meuepuisx Oyno 3HaHAeHO 10
6 mr/kr Cd (B3arani Xk, y medepHusax 3Haxomuiad no 170 mr/kr). Jlyrosi medepuni
AKYMYJIIOIOTh TIEPEBAXKHO Ka/IMiH, a pa3oM 3 I[UM TaKOXK ILTIOMOYM Ta MepKypiil.

V Slnonii uHKOBA KoTIaNbHS 3a0py/AHUNIa KaaMieM piuky J[3iH-11y, 3Binku Opanu
MUTHY Bofy. KpiM TOro, 11i€to piykoBOIO BOJOIO 3pOLIYBAId PUCOBI MOJIA 1 MJIAHTALIL
coi. Ympoxosxk 30 pokiB micad mporo BHmaAKy Imonan 150 oci6 momepmu Bin
XPOHIYHOro orpyeHHsi kagmieMm. [Ipn meomy Oyno BugBNEHO aTpodilo KICTOK BCHOTO
ckenery. Lleil BUnagok yBiHInOB /10 icTOpil eHACMIYHUX OTPYEHb BAKKUMH METalaMH
IiJ Ha3BO “‘xBopoba itai-itai”. ¥ CIIIA 3axBoproBaHHs iTal-iTal BUHUKATM Y 3B 3Ky 3
CIOXKUBAHHIM LIYKPOBOT'O FOPOLIKY, SIKHI MICTUB BEJIMKI KiTbKOCT1 KaMIiO.

B VYxpaini y 2007 poui npy TecTyBaHHI IMPOAYKLIi IHECTH BIIOMHX BUPOOHUKIB
COHSIIHHKOBOrO HACIHHS Ha BMICT KaJMIiI0 B YCIX 3pa3Kax BMICT KaJIMIlO IepEeBH-
myBaB Oesneudy Hopmy (0,1 mr/kr). HaiiBunmii BMicT xaamito ctanoBuB 0,4 Mr/kr
(ydeTBepo BHIIE HOPMHM), a HAHMEHIIUH MOKasHUK Kaamito — 0,148 mr/kr. 1likaBo, mo
KpaIllMMH IpYHTaMH s BHPOILYBAaHHS COHAIIHHKA € TIMHUCTI Ta TMilllaHi, a came
BOHH HaHOararim Ha xajaMii.

Mexanizm moxcuunol 0ii Kaomito noe’saiyrome i3 O1OKYSAHHAM CYAb2iO-
punvuux zpyn binkie. Kpim mozo, 6in € anmazonicmom yunky, Kodanony, ceneHny
ma inzioye akmusnicmos epmenmie, aki micmams kamionu yux memanie. Biooma
30amuicme Kaomiro nopyuwiyeamu oomin gepymy ma xanvyiro. Bee ye mosce npu-
36ecmu 00 WUPOKOZ0 CneKmMpa 3aX80pIO6aHb, 30KPeMa MAKux AK ZinepmoHiuna
xeopoba, anemin, iwemiuna x6opoba cepys, HUPKOBA HEOOCIAMHICMb MOU4O.
Busaeneno kanyepozennuil, mymazennuil i mepamozennuil epexmu Kaomiro.

Bennke 3HawyeHHs y npodinakTumi iHTOKCMKAlii KaaMieM Mae NpaBHJIBHE
Xap4yBaHHS (BBEICHHS JI0 palioHy OulKiB, OaraTix Ha cyab(dypOBMICHI aMiHOKHC-
JIOTH, IPOAYKTIB, 1O MICTATH acKOPOIHOBY KHCIOTY, $epyM, HUHK, CEJIEH 1 KaJbIlii).
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30KpeMa, HaBITH HE3HAYHA HECTaya 3aji3a MOXKe IMOMITHO MiACHIMTH aKy-
MyYIALI0 KaaMito. ToMy JKiHKY, SKi B pe3yJIbTaTi MEHCTpPYalliil peryasipHO BTPAYaroTh
pas’oM 3 KpOB’I0 3ai1i30, OUIBII CXWJIBHI O OTpPYyeHHs KaaMieM, HiK 4omoBiku. Ha
oco0uBy HeOe3MeKy HapakaloThCs BariTHI, y SKHMX motpeba B 3aji3i 1ie BHUIA Yepes
Te, 0 IUT HAKONMYYE B CBOiM IEYiHIN 3amacd 3aii3a, AKi HEOOXimHi HoOMy I
[ICPIINX MICALIB XKHUTTSA MiCs Hapo/KeHHs. Biarani mocraTHs KilbKicTh ¢epyMy B
KpOBI rajbMye akyMmyJsaliro kaamiio. KpiM Toro, Bemuki mo3u Bitaminy D aifors ak
MPOTHOTPYTA MPH OTPYEHHI KaJMIEM.

[ToTpibHO BU3HaTH, IO HE TUTIOMOYM Ta MEpKYpid, a came Kajmiit € Haii-
HeOe3NevHILMM BaXKUM METaIoM, 0COOIMBO Y 3B’SI3KY 3 THM, IO BiH “yepe3 IPYHT i
KOPiHHSA POCJIMH JIETKO TIOTPANJIAE B XapHORBI JIAHIIOIH .

8.1.4. Tokcukonozia ma ekomokcuKonozia Kynpymy

Basxychueum mikpoenemenmom, HeEOOXIOHUM ONA  HCUMMEQIATLHOCHI
roounu, € kynpym. Hozo 3azanvna xinbkicms € opzamizmi n00unu cmanoeums
100-150 me. TlepeBuilieHHS UBOTO PiBHS KOHLIEHTpALUIl MPHU3BOIUTD 10 PYHHYBAaHHS
CJIM30BOi LITYHKOBO-KHIIKOBOI'O TPAKTY i AMXaNbHUX HUIAXiB. dediuur kynpymy B
X, He3BaXarOUM Ha JIOCTATHIO KUIbKICTh (epyMy, HPHU3BOIUTEL 10 aHeMil. Buicr y
He3a0pyTHEHHUX TMPICHUX BOJIaX PO3YMHEHHX HOPM KyNnpymMy 3a3BUuail KOJHBAETHCA
Bix 0,5 mo 1,0 mxr/n. Jlyxke Bucoki koHuenrpaiii kymnpymy (no 500-2000 Mkr/i)
XapaKTepHi JUTA BCIX TIPpHHYOPYTHHX paiioHIB.

IllonenHa notpeda NMOAUMHE y Kynpymi ctaHoBUTh 0,033-0,05 Mr Ha 1 kr Macu
Tina. [lani npo BMICT KynpyMy B POCIMHHHX NPOAYKTax HeomHosHauHi. Tak, 3a Ja-
uumMu C.M. Bonkosa, nei nokasHuk cranosuTh 0,18-13,7 mr/kr, a 3a B.l. Akon-
mxansaaoM — 0,38-5 mr/kr.

BeraHOBIIEHO, IO BMICT KYNpyMYy B JDKEMax, IMiope, GPyKTOBHX COKAX MOXKE
OyTH BUIUMM, HDX y cupoBuHi. Hanmpuknan, y s6nykax — 0,102 mr/kr, y s6ayqHomy
coui — 1,59 wmr/kr, y abayanomy mwope — 3,62 Mmr/kr. ILle mOSCHIOETBCH THM, IO
OCHOBHHUMH JpKepenamMu 3a0pyAHeHHA Moxe OyTH ycTaTKyBaHHS 1 I€Tali 3 KYIIPyMy,
AKi 3aCTOCOBYIOTBCS B Xap4OBiil NMpPOMHCIOBOCTI. Bcmawnosneno, wio npu eupoo-
HUuumei KoHcepeosanux npooykmis 3 (hpyxkmie i 0604ie caAidu Kynpymy Moxicyms
npuzeecmu 00 nosnozo pylinysanus eimaminy C. Kynpym xamanizye oKucHeHHs
ninioie, eimaminie A i C ma nozipuiye mum camum opzanoenmudni NOKA3HUKH
Xapuosux npooyKmis.

8.1.5. Tokcukornoezis ma eKOMOKCUKON02isi YUHKY

Ak eadxicnusuii Giomikpoenemenm opzanizmy 1100UHU YUHK 8X00Umb 00 CK1a-
0y onusvko 80 gpepmenmis. Bin € manomoxcuunum eremenmom. Haonuwox yunxy

135



npuzeodums 0o anemii. Bioomi eéunadkoei ompyecuna yunkom, AKi nov 'a3aui 3 eu-
KOPUCMAHHAM OUYUHKO8AHOZ0 ROCYOY ONA NPUZOMYBAHHA KUCIUX npodykmis. Pazom
3 MUM XPOHIUHUX OMPYEHD YUHKOM Y MeOUYHIl Nimepamypi He 3apeccmposano.

Ipupoasuii BMICT LMHKY y (pyKTax, OBOYAX 1 HANoOAX CTAHOBHTb Y
cepenboMy 110 5 mr/kr. baraTi Ha uHK 6060Bi (5-50 Mr/kr) i 3epHOBi (3—15 MI/KT);
y JTMCTOBHX 0BOYaXx ioro Bmict 0,5-8 MI/KT.

- Tlpupoanuii GoH BMICTY IHHKY B POCIOHHHIA CHPOBHHI 3pOCTaE 3a PaxyHOK
3aCTOCYBAaHHS HOro K MECTHLIHIIB Y CKAal conell 3 OpraHiYyHUMH KHCIOTAMH.

TOKCHYHICT, IMHKY 6araTo B 4OMY BH3HAYAETHCSA TPHUCYTHICTIO JOMIIIOK
imumx Baxkux Meranis. Hampukias, npucyTHICTh KajMil0 NPHBOIWTH N0 HECTaui
nuHKy B opraHisMmi. Lle npurHiuye ¢epmeHTatuBHi peakuii. Hammmimok unusky B
OprasisMi NPUIIBH/IIYE YTBOPEHHS MOJIOYHOI KUCIOTH i, AK HacIiioK, 30inbmye pH
KpOBi Ta nopyLiye QyHKIIT HUPOK.

8.1.6. Tokcukos102i1 ma eKOMOKCUKOJ102i51 allfOMIHII0

Hosedeno, wo auominiii 30amen 3aminiosamu memanu y ckiaoi ¢ep-
menmis. Kpim mozo, 6yno suneneno i madxycui npossu MOKCUMHOCHI ANIOMINIIO:
HOpYWIeHHA Mo8u, OpicHmayii, npoganu nam’ami mowo. Anwminii 30amuuil
HAKONUYY8AMUCA Y HEUPOPIOPUIAPHUX KOMNOHEHMAX HEUPOHTE 207106HOZ0 MO3KY.
[ligBuinenuii pU3HK BUHMKHEHHS CHHAPOMY AnblireiiMepa cepel HaceleHHs IIOB’s-
3YIOTh 3 BYKMBaHHSM MUTHOI BOAM 3 BUCOKUM BMICTOM JIIOMIHIIO.

Jcepenom naoxooxcenns aniominito 6 opzanizm JIIOOUHU € REPeGajdcHo
AIIOMIHIEBUIT NOCYO, AKWO 6iH KOHMAKMYE 3 Kucaum abo ayyicnum cepeoosuiiem,
ma 600a, aKa 36azayyemvca ionamu AF' npu it 06pobui cynepamom anrominiio na
600004 uCHUX cmanyisx. IcToTHY pons y 3a0py/JHEHH! HaBKOJNHIIHBOIO CEPEIOBHIIA
karionamu A’ BinirpatoTs xucnorsi gomi. Sk 6ydepny n06aBKy amoMiniil rigpokcus
BBOJATH i B JISSKI mpenapaTtd acnipuny ta ryoHy nomany. Cepex Xxap4oBHX IPOAYKTiB
HaOiIbITy KOHIEHTpALIilo KaTioHiB amoMiHio (o 20 Mr/r) Mae yai. Ilorpamsitouu B
opranism Jromuuu, Kariomn Al y dopmi HeposummHoro ¢ocdary BHBOAATBCK 3
(eKanifaMH, YaCTKOBO BCMOKTYIOTECS B KPOB 1 BHBOJATHCA HHMpKaMH. Ilopymenns
IUANBHOCTI HHPOK TPU3BOAMTH 10 HAKONM4YEHHs amoMiHito. Ile, cBoew wueprolo,
BILIMBae Ha Mmerabomnism Ca, Mg, P, F Ta cynpoBO/pKyeThCsl MIIBUIIEHHSIM KPHUXKOCTI
KICTOK, PO3BHTKOM pi3HHX ¢opM aHemii. ChOrojHi BCTaHOBIEHO, IO 32 TOKCHYHICTIO
AIOMIHIH HAGIHKAETHCA 10 TAKHX €IIEMEHTIB, K MEPKypii, IoMOyM Ta KaaMii.

8.1.7. Tokcukonozis ma €eKOMOKCUKOS02isi apceHy

Apcen Hanexcums 00 mux eiemenmie, HeOOXiOHICMb AKUX ONA HOPMANbHOL
Heummeoisnbrnocmi opzanizmy nwounu ne 0oeedeno. Pazom 3 mum, dosedeno, wio
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1020 cnonyKku, maki AK anziopud i apcenimu € cuibno ompyiinumu. Apcen mic-
mumbsca ¢ ycix 06’ckmax biocpepu (y 3emuiii kopi — 2 m2/kz; y MOpPCHKiii 600i —
5 mKze/x2).

Hopmansnuii pigens emicmy apceny y npoodykmax xapuyeanms, ne nosumnen
nepesumwiysamu 1 ma/ka.

Y XVII cromnitti BHHOrpaxapi BUKOPHCTOBYBAIH apCeH AK 3aci6 npoTH ¢inok-
cepu. [lisHine apceH IepecTanyu 3aCTOCOBYBATH Y BUHOIPAAAPCTBi uepes Te, L0 BiH
BHKJIHKaB TaK 3BaHUH “pak BHHOrpazapis”. Y Hawi JHi OYB BHIAamo0K, KOIH BCA Cim s
MOCTYNOBO BHMEpJIA Bl OTpyeHHs apceHoM. Lls ciM’s moGynysana cobi GymuHOK
noGnu3y Tiei ningnky, ae 36epiramu apcer aia 06poOkK BuHOrpaxuukis. Ilepuri ipi
CMEPTi Lile He BUKIMKANH Tilo3p, i JHiue mmicis 3arubeni Tpersoro wiena cim’i 6yino
PO3KPHUTO IPHYHHHO-HACTIKOBUH 3B’A30K JI€TANLHAX BUIIAIKiB.

ApCeH BHKIMKAE€ MNOLIKOPKEHHA KANUIAPIB y OpraHi3Mi Ta Mae€ mpamy TOK-
CHYHY Jil0 Ha CHCTeMH opraHiB. IlaTooriuHi 3MiHH IPU OTPYEHHI apCEHOM Xapak-
TEPU3YIOTHCA HEKPO30OM IIUTYHKY Ta TOHKOI KHIUKH, CYXHHHMMH Ta J€Te€HEPAaTHBHUMU
3MIHAMH Yy TIEYiHI{ 1 BMpKaX. 3aJICKHO BiJl JO3M apCEH MOXKE CIPHYUHATH TOCTPL Ta
XPOHIYHi OTpyeHHS, a pasoBa [o3a apceHy 30 Mr cMepTeqpHa i JIFOAHHH.
Mexanizm moxcuunoi 0ii apceny noeé’ssanuii 3 610kysannam SH-zpyn binkie i
hepmenmis, uio uKonyome 6 opzanizmi pisnomanimui gynxuii.

XpOHIYHE OTPYEHHS apCeHOM HACTa€ y pasi TPHBAJIOrO BXMBaHHSA 3abpyi-
HEHOI k1, Boau ab0 MEIUYHHUX 3ac00iB.

T'octpe OTpy€HHs apceHOM MicIsd NPUHAOMY BCEPENMHY HYepe3 HUTyHKOBO-
KHIDKOBUH TPaKT XapaKTEPH3yeThC OMIKOM TIJIOTKH, YTPYJHEHHM KOBTAHHSIM,
HYIIOTO0, OJ1H0BOTOI0, IPOHOCOM, GOMIMH Y JKHBOTI, 3aI1aXOM YaCHHKY IIPH JUXaHHi,
YIPYIHCHUM JUXaHHAM, KOMOIO, CYJIOMHHUMH IIPUNIAJKAMH TOIIO. XPOHiYHE OTpY€EH-
Hs apCeHOM, siKe NPOSBIAETbCA 4epe3 2-8 THXKHIB TMicHs HApuiloMy npenapary,
CYIPOBO/IKYETHCS TIlEPIIIrMEHTALIC0, TIOABOIO AEPMATHTIB, NAapHHTITY, Tpaxeiry,
Gpouxity Touo. TpHBana xis apceHy MOXe BUKIIMKATH PaK JIET€HiB T4 WIKipH.

8.1.8. Tokcukonozist ma eKOmMoOKCUKO02is HiKero

Hikenp HaneXuTh 10 MIiKpOENIeMEHTIB, HeOOXiIHHX IS HOPMAaIbHOrO po3-
BHUTKY JKMBHX OpPraHismiB. B opraHi3mi TBapHH Ta NTaxiB BiH HAKOH4YETHCA B OPO-
FOBUIHX TKaHHHAX, ocobmuBo B mip’i. ITepenGauaerses, mo Gionoriuna pons HiKeTo
noJsAra€ B WOro ydvacTi B CTPYKTYPHill opraHisauii i ¢yHkumionyBaHHi OCHOBHHX
xiniTiHHEX KomnoHedTis: JIHK, PHK i 6inka. Pasom 3 tum, BiH Gepe ydacTs y
FOPMOHAJIBHIH perynsuii opranizMy. CHOMYKH HIKEIIO TAKOXK BiIIIParOTh BaXIHUBY
POJTb Y KDOBOTBOPHUX MPOLIECAX.

Hikenb HalNeKUTh [0 KAHUEPOTEHHHUX €IeMeHTIB. BiH Takoxk 31aTHHI BHKIH-
KaTH PeCNipaTOpHi 3aXBOPIOBaHHS. BBakaerbcs, 10 BinbHi ionm Hikemo (Ni**)
npuOIH3HO yBivi TOKCHYHILL, HDK HOrO KOMILIEKCHI CIIONYKH.
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ITiosuwenuit emicm Hikenr0 y HABKOIUWIHbOMY CePedOsUME npU3600umb 00
noagu endemiunux (pezionansnux) 3axeoprosans, oponxiansnozo paxy. Ilpunyc-
Karomp, wo Kanyepozenna dia Ni noe’asana 3 lio20 NPOHUKHEHHAM 6 Kimunu, oe
6IH 6UK/LUKAE NOPYULEHHR hepMeHmHuX i 0OMIHHUX npoyecis, y pesyibmami 4020
ymesopiolombca Kanyepozenni npodykmu. Hikenv 36’azyemovca 3 PHK, 3nauno
menwe 3 JJHK, suxnuxaouu nopywieHna cmpykmypu ma QyHKyii nyxieinoeux
Kuciom.

Jlo OpraHisMy JIOAHHH CIIONYKH HIKENI0 HaIXONATh i3 DKE Ta BOAOK. Y
IITyHKOBO-KHIIKOBOMY TPAKTIi JIIOAHHH BCMOKTYyeThcs Bix 1 no 10 % Hikemo, nio
HaIHAIIOB i3 Dkero. Hikens, 0 HAAXOMUTH O OPraHi3My 3 BOfol0, abcopbyeThes Ha
20-25 %. OcHOBHI XapyoBi JyKepena HIKENO: WIOKONAM, rOpixd, BHCylneHi 6obwu,
ropox Ta 3epHO. 3BUYaiiHi pauioHn 3a6e3nedyoTh OIH3bKO 150 MKI HIKENIO UIOIHA.
BaraTo HIKeIr MICTHTLCA Y 4Yai, Kakao, rpeylli, MOpKBIi i canaTi. JlXkepeno Hikemo B
Xi — 1€ TAKOXX MaprapvH, SKHif BUTOTOBJISIOTH 3 pOCTHHHOI oiii. 11106 consumukoBa
ONlis cTaja TBEPAOID, Ii TiAPYIOTh — HACHYYIOTh MOIEKyJIaMH TiIpOreHy 3a Jxo-
[OMOroI0 KaTajizaTtopa. 3a3BHYail e HiKenb, HaHeceHu Ha Hocid. Ilpu npomy, 106
HpoLec MpPOMINOB LIBHIKO, MOPOLIOK KaTajgi3aTopa IiHTEHCHBHO IEPEMINIYIOTH 3
POCJIHHHOIO OJII€I0 IIPU BUCOKIii TemiiepaTypi. IToTiM cyMill HE06XiTHO OYMCTHTH Bif
kaTanizatopa. I'apsdy cymim perensHO (iTbTpyIOTh, aje IOBHICTIO BHIAIHMTH
KaTaJli3aTop HE BAAETHCA. SIKIO TEXHONOri HOPYUIYIOTh, TO Y KiHIEBHH IPOIYKT
MOTpAaIvIsL€ YMMaJIO0 HiKemo.

V¥ canomacax (namispaOpukar uis OTpHMaHHA MaprapuHy, KOHIHUTCPCHKHX,
KyTiHApHHX 1 XJTiOOMEeKapChKHX XHUPIB) 3aBXaH € Gu3bko 5 % 6inka. OCKinbkH Hi-
Kellb JIETKO 3’€IHYEThCs 3 OLIKaMM mijx yac rigporeHisauii (BMCOKI THCK Ta TeMIIe-
paTypa), TO HasBHICTb y DKi OLIKOBHX MOJIEKY] 3 BMICTOM HiKemo, Ge3yMOBHO,
MOXKJIHBA.

BBaxaroTh, 0 ONTUMAJIEHA IHTEHCHBHICTh HAIXOKEHHA HIKEII0 B OpPraHism
cTaHoBHTh 100-200 Mkr/meds. JedinuT HiKem0O B OpraHi3Mi Mo)ke€ BUHHKHYTH, SKIIO
HbOrO €1eMEHTY Haaxoauth 50 MKr/neup ta Menuie. Ilopic mokcuunocmi Hikenro
onsa opzanizmy nwounu — 20 m2/densv. Toxcuuna 0o3a ona 1odunu — 50 me.

Hikens Ta #oro crmonyky, 110 HaAXOAATH B OPraHisM 3 DK€, K MPaBHIIO,
BIIHOCHO HeToKcH4Hi. IIpoTe y pa3i HaAMIPHOTO HAAXOMKEHHS HIKEII MOXE po3-
BMHYTUCS HE TUIBKH KOHTaKTHHMHM JEPMATHT, aj€ i CHCTEMHa TilepYyTIMBICTH [0
Hikemo. Ha BHpOOHHLTBaX 3 BHKOpHCTaHHAM Hikemo y 10-13 % pobGounx BHHM-
KalOTh aJepriydi peakuii (Iamysbo3Hi, MAIyI0-Be3HKYIbO3HI BHCHIIH). Y XKIHOK
aepriuni peakuii Ha HIKeIb CHOCTepiraloThes y 3—5 pasiB yacTillle, HiX y YOJOBIKIB.
OmnucaHa HaBiTh TaK 3BaHa “aleprii KyxoBapok™”, sika PO3BHBAETHCA y KyXapiB 1
JIOMOTOCIOZIAPOK, IO KOHTAKTYIOTh 3 HIKeJIbOBAaHUM IocyaoM. OmnucaHi BUIIAAKH
asieprivHuX ypakeHb y KaCHpOK 0aHKiB, Ki KOHTaKTyBa/li 3 METAJICBHMH MOHCTAMH.
AMEpHKaHChHKI JUKepena CTBEPIKYIOTh, o y CIIIA anepris Ha HiKelb 3yCTPIHa€ThCA
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AK MiHIMyM y 15 % Hacenenns. 3a maHuMu TeXHIYHOrO UEHTPY FOAMHHHMKOBOI IPO-
mucnoBocri ®pannii “CETENOR”, uyrmuBicts g0 Aii Hikemo MawoTbh 25-30 %
BCHOTr'0 HaceJIeHHsI KpaiHu.

Cepen 6ararsox 3aXBOPIOBaHb, HIO MOPODKYIOTHCSA TOKCHKO30M TIPH HajaMip-
HOMY HAaCHY€HHi OpraHi3My HikeleM, ocOOJIMBY yBary CIiil IPHIUIATH IyKPOBOMY
Aiabery, OCKINbKM 1€ BAXKE Ta HEBUJIIKOBHE 3aXBOPIOBAHHSA, MACIUITA0H MOIIMPEHHS
AKOro CBimMYaTh Mpo rIoOaneHy emizemito. BOO3 3a3Hayae, 1m0 HaiinmommpeHimum
uykpoBuii niaber craB cepen aitedl PirmmHail, 1m0 € Hesposymimum deHOMeHOM. €
rinoresa, M0 NMPHYHHOK AJIEPTIYHHX peakuiii € momudikoBaHi HikeneM GLTKHM, IO
Ha/IXOJIATh B OPraHi3M AiTei 3 MosnokoM. DirisHAIL — KpaiHa, sika BUA0OyBae Ta mepe-
poOinsic Hikenb i BOZHOYAC Ma€ PO3BHHCHE MOJIOYHE TBAPMHHMITBO, IO HEMHHYYE
NPUBOAUTD IO 3a0pyAHEHHS TOKCHYHUM METAIOM HaBKOJIMILIHEOIO CEPEAOBHINA Ta bKi.

[IpoGnema TOKCHKalii OpraHisMy HikelIleM HACTLIBKH OCTpa, IO iCHYIOThH
nupextuBH €Bponelicbkoro napiaamenty Ne 94/27/EC Bin 30 gepBHs 1994 p. po3po6-
NeHi 4 MDKHAPOAHMX CTaHJApPTH, IO PErIAMEHTYIOTh HOPMH Ta METOAH KOHTPOIIIO
Mirpauii Hikemo 3 BUpoOiB, M0 MaiOTh NPAMHIA 1 MOCTIHHMM KOHTAKT 3 TLJIOM JIFOAUHH
(EN 1810:1998, EN 1811:1998, EN 12472:1998, EN 12471:1998).

8.2. [Ixepena 3abpyaHeHHs NPOAYKTIB XapuyBaHHsA
KaTioHaMn BaXKux MeTanis

Baxkki METanH 4epes IPYHT, NOBITpPs, BOAY NOTPAILISIOTE B POCIMHH. loHH Me-
TajliB 3a3BHYall MICTATHCA Y NPUPOAHHX BOROiMax. BOHHM icCHYIOTE y cknazi cnonyk,
AKI MOXYTb OYTH ICTHHHO PO3YHHHHMH, KOJIOIAHO-AMCIIEPCHUMH ab0 BXOOUTH IO
CKNa/lly MiHEepaNbHHX Ta OPraHiYHHX CycreHsiif. IIpu ubOMy MOXyYTbh YTBOpIOBATHCS
FiJPOKOMILIEKCH Pi3HOTO THIY, AKi i JeIKHX METadiB € AOBOJi cTifikumu. Came i
KOMIUTEKCH € OHOIO 3 HAHIOTYXHIMIKX (OpM Mirpauii MeTaliB y IPUPOIHHX BOAAX.
Cnio 3a3nauumu, w0 KOMNIEKCU, AKi yMeoperi Kuciomamu Lpynmy (Ipyrmoeumu
Kucnomamu) 3 conamu hepymy, aniominilo, mumany, ypany, eanadino, Kynpymy,
Moniboeny ma iHwux memanie, € 6iOHOCHO 000pe PO3UUHHUMU 6 YMOGax Helim-
Pansroz2o0, cnaboxkucnozo ma cnabonyxcnozo cepedosumia. Tomy komnnexcu mema-
Jiié 30amui mizpyeamu y npupoonux 600ax (30Kpema nid3eMHux) Ha 0060Ni 6e1UKY
giocmans. BaxumBo, IO MeMOpaHHAa NPOHHKHICTh KOMIUIEKCHHX iOHIB METAJliB
MOXE€ 3Ha4YHO BIAPI3HATHCS BiA NPOHHKHEHOCTI IiJpaTOBaHUX iOHIB. Y pe3ynbTaTi
[BOr0 TOKCHYHICTh METANIB MOXKE CHJILHO 3MIHIOBATHCH, TOOTO, JUIA OIiHIOBAHHSA
TOKCHYHOCTI Me€TajliB Tpeba 3HATH He TUIBKM iX 3araibHUi BMICT, ane # wacTky
3B’S3aHUX 1 BUTbHUX GOPM.

IleBHi yacTuHu 3a0pyAHEHNX METAJAMM POCIHH BHKOPHUCTOBYIOTHCA fK IPO-
N0BObYa CHPOBMHA Ta MNPOAYKTH XapyyBaHHA. ICHye HikaBe TBEpKEHHs, IO
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pociuHu “He Tepeimarors”. Y Iporeci po3BHUTKY BOHHM BHCMOKTYIOTH 3 IDYHTY
CTUIBKM €JIeMEHTIB, CKUIBKH iM MOTpPiOHO, NpHYOMYy B TEBHOMY BHM3HAYECHOMY
cHiBBiHOweHHl, ane ue B igeami. Ha jkanp, HacnpaBii HiJBUINCHUANA BMICT IHMHKY,
uroMOyMy, KaaMiro Ta iHIMX METaNiB y MPOAYKTAaX Xap4dyBaHHs IOB’SA3aHUI 3 THM,
IO POCIMHM JOBOJII 9acTO BHPOLUYIOTH HAa TEPUTOPIAX, AKi 3a0pyAHeHI pi3HOMa-
HITHUMH KceHoOioTuKaMu. LInax npoHuKnenHA 8ajdycKux memanie y op2anizm mae
ZHAYEHHA 3 NOZAAOY IX AKYMYIOGAHHA ¥ NEGHUX OINAHKAX MHOOCbKO20 OP2AHiIMY.
3a nesenux ymoe ecenyianvni ma HeeceHUIATbHI Memaau NpH KPUMHYHUX
KOHUeHmpauiax nposeaswoms moxcuyny oirw. Ilpu xonyenmpayii eremenmy 6 op-
2aHIIMI, AKA NEPEBUMLYE ONMUMATLHY Di3ionoziuny Konyenmpayino, Ak npaeuo,
HPOABIAECMbCA MOKCUYHUT eeKkm.

Xapuosi MPOAYKTH 3a0pyAHIOIOTHCA TOKCHYHHMHU BAXKHMH METajlaMH depe3
rasornonibuHi, piaki, TBepAi BUKHAN Ta BiIXOAN NPOMHUCIIOBHX MiXNPHUEMCTB, €IEKTPO-
CTAHNIiH, TPaHCIOPTY, OCOOIHBO Yepe3 KOMYHAIbHI TOOYTOBI BiiXoOu Ta CTiYHI
BOJIH, 3aCOGH 3aXHCTY POCIWH Bijl INKIJUTHBHUX OPTaHi3MiB.

Cumyauin yCKIaoHIOEMbCA MUM, WO ONA 8ANCKUX Memalié He ICHYE Me-
Xaniimie HPUPOOHO20 CAMOOUUUIEHHSA, @ OUUCHI CROPYOU HNPAKMUYHO NOGHICMIO
“nponyckaroms” MinepanwvHi coni, 30KpeMa CROAYKU, AKi yMEOPEHi MOKCUYHUMY |
KaAHUEPOZEHHUMU GANCKUMU Memanamu.

Be3ymosno, wio 0onum 3 ocnosrux oxcepen 3abpyoHeHHA Xapioeux npooyK-
mie € cama euxiona npodosoibua cuposuna. Tax, niankmon i puba nezxko noznu-
Haromo i3 MOPCbKOL 600u apcewn, MepKypil, naomoym, Kaomit i npu HeKonm-
PONILOBGAHOMY A HEOOEPEHCHOMY GUKOPUCMAHHI MOMNCymb Oymu Odxcepenamu
3a6pyonennn xapuosux npooykmis. BCTaHOBIICHO, 110 IPH NEBHHX KOHIEHTPANIAX Y
BOJIi KATIOHH IIMHKY Ta MEPKYPIIO aKyMYJIIOIOThCA Y PI3HHX OpraHax i TKaHHHaX puo.
V pe3ynbTari eKCepUMEHTATBHUX AOCTIDKeHb aKyMYJBIii MpOTsAroM OfHiel, ceMu
TA, BIANOBIAHO, TPUAUATH Ai6 BHSABIEHO, LIO KAMIOHU MeEPKYPil0 TIOCTIIOBHO
HAKONMMYYIOTHCS Y Pi3HMX OpraHax pul 3a TAaKMM PsJOM: HUPKH > nedidKa > Mi3KH >
»abpu > HyTpomi > TeMHI M’s3u > Oimi M’s3u. Pazom 3 TuM, kamionu wyunky,
Bi/ITOB1IHO, HAKOMTMYYIOTHCS 3@ TAKMM PAIOM: aOpH > MediHka > HyTpoOlli > HUPKH
> Guri M’SI34 > TeMHI M3 > MI3KH,

Iepesarxcna Ginvuicme pocaiun maKomc HAKONUUYE OKpemi eteMenmu 6 neg-
nux xinbkocmsax. Tak, IMHK aKyMYJIOETBCA B JIACTKAX NOJOPOKHUKA, IUIIOMOYM ~ ¥
pOCAHHAX MPHAOPOXKHHX JIiCOBHX CMYT, a celeH — y 006ax. 3epHa MIICHHUII TAKOXK
AKyMYJIIOIOTh ITUHK 1 miroMOyM. Tomy 3a HemOTpUMaHHS NEBHUX BHMOI OOpOLIHO
MOxe OyTH 3a0pyaHeHe KaTiIOHAMH [IMX METAJIB.

Xapuosi npodykmu Modcyns maxKoxuc 3aopyoniosamuca Kamionamu mema-
aié 3 Hocydy, OpyKapcekux Qapd, nanepogux i noniemuneHogux 0620pmox ma
emukemox. Omaice, 0xcepenamu WKIONUGUX e/leMeHntie Gakmuino modxcyms 0y-
mu ynakoexa, é Axiii 36epizaromncs 2omoei npodykmu, abo memaneéa mapa.
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SIKimo 3axMcHe MOKPUTTS TapH mopylieHe (HalphKiaz, Koposis 6inof skeperi),
TO METalM — 3ali30 i CTAHyM — KOHTAaKTYBATHMYTh i3 XapuyoBHM NpPOLYKTOM. Y
KHCIIOMY CEpeIOBHIII OXHOYACHO Bif0yBatOThCA NMPOIECH:

Anog (+) Fe’- 2¢ — Fe**
Katox (—) 2H' + 2e — H,(Sn).

Tobro 3ami30 K aKTUBHIMIMHA MeTan PO3YMHSETHCA 1 IEPEXOAUTh y PO3UHH, a
Ha TOKPUTTI 31 cTanymy (Sn) BuAinAeTbcs BomeHb. lle 3yMOBIIOE 3HAYCHHA
CTaHIapTHHX enekTporux noTenuianis (E'ryre = -0,44 B, E'ys,”"= -0,14 B).

T'asu, wjo moxucymv npu yvomy ymeopioéamucs y npodykmax, saki mic-
MAMbCA 6 MAKUX KOHCEPEHUX DAHKAX, 30Kpema ti 600eHb, Npu3600ams 00 ix 30ym-
msa. Taxi Kowcepsu 66arcalomeca HenpuOAGmMHUMU ONA XAPUYEAHHA, 60 GOHU
MOJHCYMb CRPUHHHUMU MANCKL XAP©08i OMPYERHA.

Toxcuunicmo memanie snauno 3pocmac, AKWO 6 inci micmamoca nimpamu.
Tooi moxcnusa peaxyin gionoenennn nimpamie 0o nimpumie:

2H" + Me + NO3 — Me?" + NO", + H,0.

OueBHIHO, TYT CHOCTEPIra€ThCA CHHEP2IIM — KYMynamu@nuil ehexm mox-
cu4Hocmi, 3yMOBJIEHMH BMICTOM coieif MeraniB i a3oToBMicuux cronyk. HeGesneka
3a0pyanenns nmoMOyMoM, apceHOM 1 cTuGieM IOB’A3aHa TAKOXK i3 TUM, LIO I
MeTani € JOMIIIKAMM 10 CTaHyMmy, SIKHM OOpOOISAIOTH XEPCTb JJIs KOHCEPBHHX
0aHOK.

Ynponox 6ararbox AecATHpIY UIA NAKyBaHHA XapyoBUX INPOAYKTIB BHKO-
PHCTOBYIOTH almOMiHicBy (onbry. Bona nobpe ceGe 3apekomenmypana ans naky-
BAaHHS y Xap4OBIA NMPOMHCIOBOCTL. PasoM 3 THM, fIKIIO CTBOPIOIOTHCS BiAMOBimHI
KOPO3iliHI yMOBH, TO fK caM amoMiHiii, Tak i Horo nomimku 3 doisru (depym,
KYNPYM, LMHK, MaHraH i XpOM) MOXYTb IOTPamuTH X0 Npoaykris. 11lo6 1poro He
CTaocs, anioMinieBa (Goabra He MOBUHHA KOHTAKTYBATH 3 METAIAMH, CTOCOBHO SIKHX
aJIOMIHIA € aKTMBHILINM i B KOPO3iiHOMY CEpENOBUILI CTAE AHOJOM.

E’pva’™= - 1,66 B, Tozti K E'zuzs> "= - 0,76 B; E'caca® = -0,40 B;
ElNini™ = -0,25 B; E'pyey> = -0,13 B; E'yc,”' = +0,34 B;
E'ygiy =+0,85 B.

3 HaBeAEHUX 3Ha4YeHb CTAHAAPTHHUX CIEKTPOJHHUX NOTEHIiaiB METAIIB BUJHO,
L0 B Ta/IbBaHIYHIN Mapi alroMiHil — MeTal aKTHBHICTD BIVIMBY Ha allOMiHiN MeTany,
II0 KOHTAKTY€ 3 HUM, 3pPOCTAE BiJl MUHKY IO MEPKYPIIO.

Jo MetaiiB, AKi He NOBHHHI KOHTAKTYBAaTH 3 DKEIO, HANeXaTh KajMiii, HiKelb,
KYIPYM, IIMHK 1 Oepumiii.

Daxmopu, wo enueaIOMb HA EMICI BAXNCKUX Memanie y npodyKmax poc-
JIUHHO20 nOX00dHcenHA. BcTaHoBNIeHa 11EBHA NPOMOPLIHA 3AIEKHICTE MiXK piBHEM
3a0py[HEHHs 30BHIMINBOTO CEPENOBUINA Ta 3a0PYAHEHHSIM TIOAOOBOYEROI IIPO-
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AyKIil. XapakTepHO, IO BMICT AEAKMX BaXKKMX METAliB € Pi3HHM y IUIOJaX HEOoA-
HAKOBOT'0 PO3MIpY. ,

3a emicmom 8a)scKux Mef}naﬂie SHAYHO GIOPIZHAIOMBCA MIdC COOOI0 NOKPpUBHI
MKGHUNY Ma M’AKOMb 080Nis. Tak, y MOKpHBHHX TKaHHHaX MOPKBH MiCTHThCA
6inklie BaXKKUX METaNiB, HiX y M SIKOTi, Ha 15,8 %, a Oypsaxis — Ha 53,8 %.

V coui MopkBH, OypskiB, kabaukiB, rapOy3iB, A6yK MiCTHTBCA OinbIIE ILUIIOM-
OyMy, HDK y iX BHYaBKax. Y MOPKB’SHOMY Ta Ka6aykoBOMY COLI KaJMil0 MiCTHTbCS
GineIne, HiX y BUYaBKax, y 1,5 pasa. ,

Y nacinni momamis akymynioemosca y decamku pasie dinvuie nikenro, niom-
Oymy, cmauymy, Xpomy, mumauny, Kynpymy, WUHKY, sicmymy, MOni60eny, Hixc y
Mm’akomi, Y 1wkipui Ta HaciHHI KabaukiB IUIOMOYMY, HIKENIO, KyIIpyMy, XpOMY
MICTHTBCS OinpIle, HK y M’aKOTi. Y HIKipIi Ta HaciHHI rapOys3iB XpoMY i HIKEIIO
OublIe, HiK y coui. HaToMicTh, y comi rapOy3iB y JecaTh pa3iB OuiblIe Kynpymy.

AHATOMIYHI YaCTHHH POCAMHHOTO OpraHi3My ICTOTHO pO3pI3HAIOTBCH 3a
BMicTOM MeTanis. Tomonoris 3HMKEHHA iXHBOIO BMICTY Taka: KOpiHb > crebno >
JIACTSA > HaCiHHs > Oynb0H.

8.3. AkicHMI aHani3 cyMmili KaTiOHIB BaXXKux MeTanis
MeToAO0M TOHKOoLWapoBoi xpomaTorpadpii

CyMmim meKiIbKOX KaTioHIB PO3AUISIOTH METOAOM OJHOBHMIPDHOT XpOMATO-
rpadii Ha mamepi. IlinOGuparoTe BiamOBiZHY pyxomy (asy, a Ui IPOSBJIEHHS —
BiANOBiAHKI MpOosSBHHK. 3a 3a0apBiiCHHAM KOXKHOI 30HH, OTPUMAHOI HICNs XpoO-
matorpadysasHs i IPOSABJICHHS, BCTAHOBJIIOIOTH SKICHUH CKJIaJ] CyMillli KaTiOHIB.

Ilpunaou, nocyod, peakmugu:

 Yamu Ierpi — 2 mr.;

® MyIbBEPU3ATOPH — 2 IT.;

e wmixponinerka mictkicrio 0,1 cM’;

e xpomarorpadiunuii marmip;

® HOXHIII;

® DPO3YMHHHK — cymimn aueroHy, konnentposanoi HCI i Boqu B 00’eMHOMY
cniBBiHOIEHH] 87 : 8 : 5; ,

® MpPOSBHUKHM: aMiayHW{ DPO3YMH AUMETWIITIOKCHMY 3 MAacOBOIO HacTKOK
1,0 %; Boguuit po3uuH rexcanianogepaty (II) kaniro 3 koHIeHTpauiew 1,0 MOJIB/IM;

® KOHI|EHTPOBAHHH PO3YHH aMiaKy;

e crangaprtHa cymim xnopuais Fe®', Cu®*, Co™, Ni**, sixa mictuts 1o 2,0 Mr
BiZIOBigHOrO Metamy B 1 cm’.
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HocainosuicTs po6oTn

Pobomy cnio suxonysamu y gumancuiii waghi npu exnioueniii enmunayii!

ITiozomoska xpomamozpagpiunozo nanepy. ToTyloTh 1Ba KPYTH XpoOMaTorpa-
¢iuHoro mamnepy, miamerp sxkux Ha 0,2 cM Gimblue giamerpa wamku Ilerpi. Big-
3HAYAKOTH ONIBIEM LEHTP KPYra i BUPi3yloTh “THIT” 3aBmMpuiku 0,5 CM i 3aBIOBKKU
1-1,5 cm (puc. 8.2).

Xpomamozpagpyeanns. YV nBi 4amwku Iletpi nomimarots po3uuHHHK Ha 1/2
BHCOTH. Y HEHTpP OJHOr0 Kpyra MiKpOIINETKOIO HAHOCATh KPAILTIO aHAIi30BAHOTO
PO34HHY, B LEHTP iHIIOrO — KPaILIIO CTaHAAPTHOI cymimi xmopuxis Fe**, Cu®*, Co*,
Ni**. JliaMeTp mmsiMu Mmicis HaHeceHHS npoOu He IOBMHEH IepeBHMuIyBaTH 1 oM.
Hamip mincywyrTs Ha MoBiTpi 1 moMil@wTs Ha wamku Iletpi Tak, Wwo6 “rHir”
3aHypIOBABCH y PO3YHHHHK (pHc. 8.3).

1
N A
2
Puc. 8.2. lNideomoska xpoMamozpamu: Puc. 8.3. Po3dineHHsi peyosur memodom

A — Mmicuye HaHeceHHs1 Npobu;
1 — xpomamoepachidrul nanip;
2 — eHim 0na nodayi po3qyuHHUKa

kpyeosgoi xpomamozpadil:
1 — xpomamoepacpiurull nanip; 2 — Kpuwwka;
3 — vyawka lNempi; 4 — opaaHiyHutl POIYUHHUK

Harmku [lerpi inbHO 3aKpUBAIOTH KPHIIKAMH, 106 YHHKHYTH BHIIAPOBYBAHHS
PO3YMHHHKA 1 3aIMIIAIOTH JOTH, OKH Hif MI€I0 KaliIspHUX CHJ PO3YMHHHK HPOiLe
Maiike 10 Kinug (0,5 cM 10 Kparo) xpomarorpadiunoro manepy.

OtpHrMani XpoMaTorpaMu BUTATYIOTH 3 Yamiok IleTpi i mo3Ha4aroTh OJiBIEM
¢poHT po3uMHHMKa. XpOMAaTOrpaMH CyLiaTh Ha MOBITPi, PO3Pi3arOTh KOXKHY Ha 68
CEKTOPIB, 103HAYAI0Th ONiBLEM CTAaHAAPTHY i AoCHimKyBaHy xpomaTtorpamu. Koxen
3 MIATOTOBJICHNX CEKTODIiB MpPOSBJAIOTh BiAMOBIAHHME PEAKTHBAMM i BHCYIIYIOTS.
3abapBieni 30HH BKa3yIOTh Ha IIPHCYTHICTh THX a6o iHmmx ioHiB (Ta6mn. 8.5).

Tabauys 8.5
XapaKTepHCTHKH 30H KaTioHiB -
Karion, sxui
IposasauK 3abapBitcHHS 30HA

BHU3HAYAIOTh

Ni“" JIMMCTHITITIOKCHM Poxese

Co™ JIMMETHATTIOKCHM Tony6e

Cu” I'excauianogepar (II) kaniro Bypo-uepBone

Fe** Il'ekcanianodepar (I1) kaniro Cunno-3eNeHe
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3a KONBOPOM i PO3TAllyBaHHAM 3a0apBICHHX KOHICHTPHYHMX Kilelb i1eH- 9. Hki MeTanu Hanexatb 10 “BaXKNX, IKa X ryCTuHa?

™ (I)i b KATIOHM. }(1) SKI MeTanM Hanexartb A0 TOKCUMHUX?
> T ... PN + . MINB KOMMIEKCOYTBOPEHHS! Ha NOLLIK K i
Kopucryrouucs psaaoM koedilieHTiB posnofiny ioHis Ky~ > KCOZ+ > K > . eKCOyTROPEHH IPEHHS BIUX METANIB y NPUPOAHUX BOAAX.
- TYIO X 12. Bnnue HiTpatie Ha TOKCUMYHICTL MeTarnis. HanuwiTts BianoBiaHY peakuiio.
Kr.”", po6IATh BUCHOBOK MPO MOPS/IOK PO3TAlyBaHHs i 3a0apBICHHA 30H KOXHOIO 13.  Hassits pKkepena 3abpyaHeHHs Biocihepn BXKUMU MeTanami.
KaTiOHAa Ha CTaHJapTHii xpoMarorpaMi. [IOpiBHIOIOTH CTAHJAPTHY i JOCHIKYBaHy 14. ki meTamu HebeaneuHi NPU KoHTaKTi 3 Dxelo? HassiTe chakTopy, WO BANMBAIOTL HA
XpOMaTOrpaMH Ta ifieHTH(HIKyI0Th KaTiOHH aHaJIi30BaHOI CyMillIi. BMICT BEXKUX METaNB y POCIMHHIA CMPOBUHI.
BumiproroTh Ha CTaHOAPTHIA 1 JOCHiKYBaHiH XpomaTrorpaMax 3CyB 30H 15 A BaxG MeTanu 0cobnBo Hgﬁeaneqm AU 300pOB A "'OMHM?
rionis X. Tobro BLICTAHD BLI LEHTDA ATOrDaM DO BiAToBIHOl 16. 3aranbHi ysiBNeHHN APO MexaHiaM B3aeMoAil BaXKMX MeTaniB 3 OpraHiamom.
Kar H , TOOTO BIL hIgpI ‘TP XpoMaTorp " o cep JlPI OB 17.  TokcudHa gijist MeTanis Ta peareHTV 4ns ix AeTOKCUKaLLT,
30HM 1 BENHYHMHY 3CyBYy (PPOHTY pO3UMHHMKAa X; — BIACTaHb BLI LICHTPa Xpoma- 18. OxapakTepuayire HanHebesneyHiLi Baxki MeTanu.
TOrpaMH [0 MEXi IIOIIMPEHHS PO34MHHUKA. Po3paxoByroTh KoedilieHT Ry ais koxk- 19.  OxapaktepuayiTe MepKypiil Ik BACOKOTOKCUYHMIA enemenT. Linaxu 3abpyaHeHHs HUM
HOro KaTioHa 3a ¢popmynoro: Ry = X/X;. Otpumani pe3ynsTaTi 3aHOCATH 0 TaOIui. NPOAYKTIB XapHyBaHHs. MexaHiam ToKeUuHoT Aii Mepkypito.
20. Oxapaktepuayiite 3abpyaHeHHs1 npoaykTiB  xapuyBaHHA riomBymom. Haeenits
MEXaHi3MK MOro Ail Ha XXMBWIA OpraHiam.
Xpomarorpama 21. Oxapakrepuayite 3abpyaHeHHs NPoayKTiB XapyyBaHHsA kaaMieM. HaseqiTe MexaHiamm
- AOro Aii Ha XWBWUI OpraHism.
CTaHJapTHA OCJTiDKyBaHa . .
Karion P A AXKYB 22. Oxapakrepuayite 3abpyfHeHHs1 nNpoAyKTiIB XxapdyBaHHs KynpymoM. Hasegitb
X X, R, X X; R¢ ‘ MexaHi3mun ﬁor? AOiT Ha XXUBUIA Opraxiam.
23. Oxapaktepusyitte 3abpyaHeHHst NpoayKTiB XxapyyBaHHA UrHKOM. Hasenitb Mexadiamu
WOTO Aii Ha XXNBUIA OpraHiam.
' 24, Oxapaktepusyite 3abpyaHeHHA nNpoaykriB  xapuyyBawHs  anmomidiem. Haeenite
[obi o R o . . . j MeXaHi3mMu $oro Ail Ha XMBUIA opraHiam.
T N . . .
OplBHIOIO.TB xoedilieHT Ry U1 KaTioHIB Ha. CTaHAAPTHIA 1 AOCTIKYBAHIH 25.  OxapakTepu3yiiTe 3abpyaHeHHs! npoayKTiB xapuyBaHHs apceHoM. Hagenite MexaHiaMu
XpoMaTorpamMam i pobnATe BUCHOBOK IIPO CKJIaJ aHANI30BAHOIO pO3YUHY. Woro gii Ha XWBWIA OpraHi3m.
26. OxapakTepuayiite 3abpyaHeHHs nNpoayKTiB XapyyBaHHs Hikenem. Hasefith mexaHismu

WOro Aii Ha XUBWUA OpraHiaMm.

|Z[ KoHTponbHI NnUTaHHA

1. [JaiTe Bu3HAYeHHs TepMiHa “Baxki meTanu’. HaBegiTe Ha3BU TOKCUYHUX i BUCOKO-

TOKCUYHUX MeTarniB (enemMeHTis).

SAKi enemenTH BKoYeHi B cncok OOH Halwkignmsilimx ans nNiogein pe4oBuH?

3. Aki MeTanu HanexaTtb A0 eceHuianbHUX MikpoenemeHTiB? fka iX pofib Y XUBOMY
opraHiaMi Npy CUHTE3i TKaHWUH?

4. HasagiTb ecceHujansHi MeTanW, BKaxiTh X OyHKUIi B XWMBOMY opraHiami (Ans 3aniaa,
XpOMY TOLLO).

5. WNsXU NOTPanMsAHHA BAXKKMX METANIB B OPraHiam nioguHW. 3HaYeHHs KOMMNEKCB AK
copm Mirpauii Metanis. [puknagy OCHOBHUX [xepen 3abpyaHEHHsl Xap4oBUX
npoaykTis (MPOAOBONLYOI CUPOBUHW).

6. Hasepitb dakTOpW, WO BANMBAIOTL Ha BMICT MeTanis y MpOAYKTaxX POC/MHHOIO
fIOXOM)KeHHs1. BnnmuB npupoan KopeHenmnoAais, ix po3Mipy Ta mopdosorii Ha BMiCT
meTanis. Hasefitb npuknagu.

7. MosicHicTb  AudbepeHUiioBaHe HaKOMWYEHHsI B OBOYAX CrOMyK BAXKKWX MeTaris.
HaBeniTb TOMONOriO 3HWKEHHS1 TXHBOFO BMICTY B aHaTOMIYHWX YaCTUHaX POCINWUHHOIO
opraHiamy.

8. HaBeniTe cninbHi 3aKOHOMIPHOCTI TOKCWYHOI Afi meTanie, ix AoHiB Ta Metanoinis Ha
opraHiam 3a B.A. [lomapelibKuMm.

™~

144 | 145



Po3ain 9

Tokcukonorisas Ta eKoOToKCUKonoria pagioHyknigis

Opzanizm nr0dunu, pociunnui i meapunnuil céim nocmilino nid0aOMsCa
0ii ionizyouozo onpominenns. Bono cknadacmoca 3 npupoonoi (KOCMidHE
BUNIPOMIHIOBaHHS, BUMIPOMIHIOBAHHS PaiOAKTHBHHX Ta3iB 3 BEPXHIX IIapiB 3eMHOI
xopH) i wmyunoi (pamioi3oTONH, ATOMOXOIM, ATOMHi eICKTPOCTaHii, sIepHi
BUIIPOOYBaHHS) padioaKkmueHocmi.

e ™
PafioakTMBHICTL — AOBIfNbHe nepeTBo- |
PEeHHs1 HecTIMKUX aTOMHWX sfep Ha
fOpa iHWKUX eNneMeHTiB, sike cynpoBoAa-
XYETLCA anbda-BUNPOMIHIOBAHHAM (C- mpanaawme 00 HUx i3 3a3HaueHux

po3nap), B-BunpomiHioBaHHAM (B-po3- | Qacepen. 130TOMM DONULIIOTH Ha JIBI
nap), Y-BMNPOMIHIOBAHHAM, BUNPOMI- | oy, Jlo mepmroi TpyNMH HanexaTh pa-
1 :zaz:?:x)?::::;fn(::;?::;e‘:mo- t nion?/mi)m, AKI MiCTATBCS y cyMidn i3
N / cTabinbHUMH €NeMEHTaMH, wWo OepyTh

y4acTh B OOMIHHHX TIPOLECAX PEIOBHH 1
POCTHH, a TAKOXK TBAPUH (K*, C" B?). Jlo npyroi manexats yci iHii.

Po3rnsafaroun NHTAHHS 3a0pyIHCHHS POAYKTIB Xap4yBaHHA PaJiOHYKIITaMH,
HacaMIlepe]l Tpeba 3rajaTi OCHOBHI YSABICHHS MPO PalioaKTHBHICTh, i30TOMH, BUIH
BHITPOMIHIOBaHHS Ta PaAiOHYKIIiIH.

Padioakmuenicmes — [0BLIbHE TEPETBOPCHHA HECTiHKHX ATOMHMX sJiep Ha
A7pa iHIIMX EIEMEHTIB, SKe CYNPOBOKYETHCH allb(ha-BUIIPOMIHIOBAHHAM (0-po3na),
S-BUIIPOMIHIOBaHHAM (f-po3naj), y-BHIPOMIHIOBAHHSAM, BUIPOMIHIOBAHHSM MPOTO-
HiB (IPOTOHHA PaIi0AKTHBHICTB), @ TAKOXK NOALIOM SIED.

Itomonu — aToMu OJHOrO XiMIYHOTO €JeMEHTY, Sapa SKAX MAaloTh 0OHAKOSY

Paoioaxkmuenicme pociun i mea-
puH i, 8i0n0GiOHO, Xapuosux NPoOyKmis
3yMO6EHa 6cima izomonamu, AKi no-

/

KinbKicme npomonis, ane pizny Kinbkicms Heidmpouie i, i0nogioHo, pizni amomni
macu. MacoBe uHcIO0 JOPIBHIOE CyMi HEHTpPOHIB i MpoToHiB y aapi. Hanpuknarn, Hyk-
nix #oxy 131 mae 53 nportoun i 78 HeldTponiB, a Hyknio fiody 132 — 53 npomonu i 79
neiimponis. Lli Hyxiii1 MalOTh MacoBi ukcna Bianosinno 1311 132.

Bomonu marome 0dnaxoei ximiuni enacmueocmi, ane GiopisHaromvca i-
JUYHUMU énacmueocmAMU i, 30Kpema, cmitikicmio (cmabinonicmio). Cmabine-
nicmp i necmabineuicmo 3anexcamo 6i0 cniggiOHOUIEHHA NPOMONIE i Helimponis.
SAKuio Helimponu nepesaxcaroms, mo 0-, f- HACMUHKU i P-K6aAHMU O0GLILHO 6U-
dinmomvbca. Ximiuni enemenmu, aAki eudinsomv yi wacmunku (ypaH, pajif,
[OMOHIH, TITYTOHIH TOINO), Hazuearomsy padioaxmueHumu. Briepiie sBHILE paio-
aKTHBHOCTI BigkpuB y 1896 p. ¢panuyspkuit ¢isux A. Bexxepens, a a- i f-BUIPO-
MiHoBaHHA — B 1899 p. anrniiicekuit ¢isuk E. Pesepdopa.
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Padioaxmueni amomu nazusaromscs e padionyriioamu.

O-6UNPOMIHIOBAHHA — Ye NOMIK NO3UMUGHO 3aPAONCCHUX YACMUHOK (Rdep
2eniro). Tenep gioomo bauzeko 40 npupoonux i nonad 2000 wmyurnux axmuenux
a0ep. Taxuil po3nad (6unpominiosanns) xapaKmepHui OiA 6ANCKUX XIMINHUX elle-
Menmie, Hanpukiaod, NIymoHilo, noaoHilo, ypany, mopiw. a-Hacmunxu maroms
Oyxce genuxy ionizyrouy i many nponukny enacmusocmi, Tax, eiocmans npobizy ix
y noeimpi ne nepesuwye 11 cm, a 6 M’AKUX MKAHUHAX OPZAHIIMY NI0OUHU
BUMIDIOEMBCA MIKPOHAMU,

f-eunpominioeanusn — ye nOMIK 6i0’€EMHO 3APAONCEHUX YACMUHOK (eleKm-
ponis), AKi eudinarompca 3 izomonie. f-uacmunku y noeimpi Ha CEOEMY WULIAXY
ymeopwwmy y KitbKa com meHuie iOHi6, HiMNC 0-4aCMURKU, ale 60HU, HA BIOMIHY
8i0 ocmanHix, OinbUL NPOHUKHI.

Y-6UNPOMIHIOSAHHA — W€ eNeKMPOMAZHIMHE GUNPOMIHIOBAHHA 6UCOKOL
enep2ii (mucaui en1exmpon-eonbm), AKE NOWUPIOEMbCA i3 wieuodKicmio ceimna,
ionizyroua 30amuicme 1020 3HAUHO MeHwa, Hidc a- I f-uacmunokx, a nponukna
enacmueicms 6invua.

Yeci oxncepena npupoonozo padioakmuernozo eunpominio8aHHA cManosIAMb
mak 38anuil npupoOHuil padiayiunuii Pou, nio AKUM pozymitomes 003y IOHIZYI0H020
SUNDOMIHIOBAHHA, WO CKIAOAEMBCA 3 KOCMIYHOZ0 BUNPOMIHIOBAHHA, NPUPOOHUX
paodionykniois, aKi 3HAX00AMbCA y 8ePXHIX wiapax 3emitl, npuszemuiii ammocgepi,
HPOOYKMAX XapuysaHHusn, 600i ma opawnizmi 1100uHU.

Yepes nucma i KOpiHHA padioaKkmueni peuosun NOMPAnIAIOMs Y POCIUHY,
a nomim ¢ opzanizm meapun i 3 NPOOYKmMamu POCIUHHO20 A MBAPUHHOZ0 NOX00-
HCEHHA, 3 600010, 6IONO0BGIOHO, 8 OPZAHIIM TIOOUHU.

9.1. lis ioHi3yr040Oro onpomMiHeHHA Ha OpraHiam NAUHN

Tlpu y3arampHeHHi pe3yabTaTiB JOCHTIPKEHb il 10HI3y1H040i ONpoOMiHEeHHs Ha
OpraHi3M JroauHHU Oyso BctaHoBIeHO Taki ocobiusocti (JI.A. Byanakos, 1997):

®  HAGIMb NOZIUHAHHA HEIHAUHOI KinbKocmi enepzii 6UNPOMIHIOBAHHA
CHpUYUHAE 2NubOKI 0i0102IYHI 3MiHU 6 Op2anizmis

® nasgnicmb npuxosanozo (inkybauiiinozo) nepiody 0ii ioHi3yr04020
8UNPOMIHIOBAHNHA;

®  0iA UNPOMIHIOBAHHA MAE MYMAZEHH U MA KAHYEPOZEHH U epexm;

®  pi3ni opzanu Hcueozo OpzaMiIMy mawome Di3HY uymiugicmv 00 onpo-
MiHEHHA;

®  OKpemi Opzanizmu HeOOHAKOG0 Peazyioms Ha ONPOMIHEHHA;

®  GRIUG ONPOMIHEHHA 3wiedcumb 6i0 Hozo pezyaapuocmi. OoHopazose
ONPOMIHEHHA Y 8eNUKIN 003i CHPUMUHAE Binbu 2UGOKI IMIHU OpZaniZMY.

147



Padioakmueni peuogunu nOMpanafAOmMbs 6 OPZAHIZM JTHOOUHU MAKUMU
wnaxamu: 1. Ipu eouxanni 3apascenozo nogimpsn. 2. I3 3apasicenoio ixcero uu
600ow. 3. Kpize wxipy. 4. Kpize eiokpumi panu. TIpoHHKHEHHIO pafiOaKTUBHHX
3a0pyJHEeHb Kpi3b MIKIPY i PAHH MOXKHA 3aMoGIrTH, TOTPHMYIOHHCH MEBHHMX 3aXOJIiB
3aXHUCTY.

Ocnosnum 0xcepennom OnPOMiHEeHHA TIOOURU € PAOIOAKMUBHE PEUOSUH N, AKI
nompanaaiomos 6 op2aniam 3 ixcero (!1!). Cmyninb nebeznexu 3abpyonenna paoio-
HYKLIOaMU 3a71eXHCums 8i0 YaACMOmU 8HCUBAHHA 3A0PYOHEHUX PAdioaKmugHUMU
pevosunamu npooyKkmie, a makKoxic 6i0 WIBUOKOCHI 6UBEOCHHA IX 3 OpzaHiImy.
Skmo panioHyKniaM, sKi MOTPaNMIM B OPraHi3M, OJHOTHIIHI 3 €IEMEHTaMH, LIO
CIOXHUBA€E JIOAMHA 3 Dkero (HaTpil, Kamiit, XJop, KajbIiH, 3a1i30, MapraHels, o/
TOLIO), TO BOHU IIBMIAKO BHUBOJATHCA 3 OPraHi3My pa3oM 3 HUMH. Okpemi padio-
AKMu6Hi peuosuHU KOHUEHMPYIOMbCA 68 DI3HUX GHYMDIWHIX 0pzaHaX AI00UHU.
Padiakmueni enemenmu, axi eionogioaivni 3a a-eunpominivgarina (padii, ypan,
naymownii), f-eunpominioeanns (cmponuyiii, impii) i y-eunpomintosanna (Yupko-
Hifl) giOK1A0AIOMBCA 8 KICMKAX Y 8UcNAOT XIMIUHO 36°A3aHUX 3 KICMKOBOI0 MKA-
HUHOIO CROYK | MOMY 8AHCKO 8UBOOAMBCA 3 OP2AHIIMY.

Heaki peuosunu xapuosux npooykmie (nexmunu, oKpemi dapsHuxu) ymeo-
PIOIOMb HEPO3YUHHI CROAYKU i3 CPOHUIEM, KODATIbMOM, NUIOMOYMOM, KanbyieM
ma IHWUMU 8ANCKUMU Memanamu, sKi He Nepempasiioomsvca i 6UBOOAMbCA 3
opzanizmy. Omoice, yi pewosunu suxonyioms paociosaxucny gynkyiro. ToMy nek-
THH, 8 TAKOXK NEKTHHOBMICHI MPOAYKTH (YOPHA CMOpOJIHHA, arpyc, MOJYHHI TOLIO)
BHKOPDUCTOBYIOTh Yy CIEHIanbHOMY XapdyBaHHI JUIs BHUBEICHHS pPaJll0aKTHUBHHX
€IIEMEHTIB 3 OpraHi3My.

Ilepeunnum npouyecom 0ii padioakmugHux pewosun 6 OPZaHiImMi IIOOUHU €
ionizayin. Emnepzia ionizyrouozo onpominenns nepedacmsca na pi3HI CK1AOHI
XiMIyHi peuosunu (nepw 3a 6ce, MAKPOMONEKYIIN) OP2AHIZMY JII0OOUHU.

Y pasi ix 0ii na npocmi peuoeunu (2azu, memanu mouwyo) 6yOb-aKuUx IMin
Qizuko-ximiunoi npupoou ne cnocmepizacmuoca. Ilpu 0if na cxnaomi pevosunu,
MONEKYIU AKUX CKIA0aIombca 3 6azampox ma pi3HUX amomie, 8OHU MOMCYymMb
mpancghopmysamucs abo poznadamuca (Oucouiayis).

IcToTHINIA ponb HANEKHUTh MEXaHI3MY HeNnpAMOoi Jii 10HI3yIo4oro BUIIPOMi-
HIOBaHHS, ITil IKUM Tpeba po3yMITH padiayitino-ximiuHi minu y neeniii po3uuntii
peuosuti, AKi 3yMoesiieni npodykmamu paoionizy (posnady) eoou.

Opzanizm nwodunu na 60-70 % cxnadaemsca 3 6oou. Y pesynvmami ioniza-
Yii MONEeKyn 600U nid eniu6om paodioaKMusHUX PEHOGUH YMEOPIOIOMbLCA NEPOK-
cuoui cnonyku ma ginvHi paouxanu. Lli cnonyku Ak cunvni okucniosaui mawoms
BUCOKY XIMIYHY aKmugHicms i gcmynaiomo 6 peaxkyii 3 oinkamu, gpepmenmamu ma
IHW UM cmpyKmMypHuMu enemenmamy 6i0j102i4H0T MKAHUNN, WO NPU3EOOUMb 00
3minu Oionoziunux npoyecie 6 opzanizmi. Buacniook yvozo nopywywomsca npo-
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yecu 0OMiny, RPUZHIYYEMBCA AKMUGHICMb EPMERMHUX CUCMEM, 3AMPUMYEMbCA
picm mMKAHUH, GUHUKAIOMb HOBI XIMIUHI CNOIYKU — MOKCUHU (CUIbHI ompymu).
Bce ye npuzsooums 0o nopywenns ycummedisibhocmi OKpemux cucmem ma
8Cb020 Op2aHiimy.

Ha nepumomy erami onpominenHs y xpomocomuiii JIHK yTBoproeThesi cxkna-
HHH MakpopaaMkan 3 JBOMa THIIAMH JOKaJi3alil HECHApEHUX ENIEKTPOHIB, LI0 OpH-
BOIUTb A0 IOMIKOUKEHHA a30THCTUX OCHOB 1 MOIIKOMKEHHS LyKpodochaTHHX
naHmoriB. IIpu ubOMy HYKIEOTHAHI OCHOBH HOLIKO/DKYIOTHCS MNPUOMH3HO yTpH4i
qacrime, HbK Hykpodocparna yacruna JHK. Beranosieno, mo 80-90 % paaukanis,
SIKi YTBOPIOIOTECSL MPH OINPOMIHEHHI, pearyioTh 3 a30THCTHMH OCHOBaMM (Haiina-
OUIFHIIIMMH 4YacTHHaMHM Monekynu), i sjuiie 10-20 % edeprii BHTpayacTbCs Ha
Jucouiauiro tykpodocdarnoro dparmenta JHK. Haiicrilikiimumu 1o onpomMineHns €
BYTJIELb-BYTIELEBl 3B’SI3KH, sIKI B 7,5 pa3a craGimbHiuii, Hix ¢ocdomiecrepui. 3
a30THCTHUX OCHOB HailOLIBIIY pamiOYyTNIMBICTH MArOTh MIPUMIAHWHOBI OCHOBH. Tak,
IIyPUHOBI 230THUCTI OCHOBHU YABIYi CTIHKIII, HiXK MiPHMiIHHOBI.

Ilig miero ioHizyto4oi pamiauii HayacTile YIIKO/PKYEThCSA JIMIIE ONHA HHUTKA
JHK. Tlpy upoMy BinOyBaroThcs TakKi MEPBHHHI MOIUKOMKEHHS, K JeaMiHyBaHHs
a30THCTUX OCHOB, YTBOPEHHs OKCHMIB, AuMepu3anis abo riaparaiis MipuMiiMHHOBUX
ocHOB Tou10. BTOpuHHI peaktii — tie Aucoliaiii BOAHEBUX 3B’3KiB, KOHIrypaniini
3MIHM HaAMOJEKynapHux cTpykTyp JIHK, a Takox BHYTPIIHBO- i MKMONEKYISIPHI
3IUMBAHHA MOJIMEPHUX JIAHLIOTIB. PyiHYBaHHS HaJMOJNEKYISIPHOI CTPYKTYpH —
Jecripatizaiis — o0yMoBieHa noasiiinuMu pospusamu JIHK. Jlecnipamizanis Buau-
Kae, sikuo pospuBd Hutok JIHK posramopani na Bigcrani He Oinbme 10 map
HYKJICOTHIIB OJMH BiJl OJHOrO.

INaranoriuni npotiec B OpraHi3Mi, 30KpeMa 3azubens Kaimun, picm nyXiun
no6’A3yIoMmb 3 XPOMOCOMRUMU ypadCceHHAMU comamuunux kiimun. Ilpu wsomy
picm aymozeHHUX YUIKOONCEHb XPOMOCOM 3pocmac 3 gikom rodunu. Cororomaii Ha
OCHOBI YHCJIEHHHX paalo0ioNOriyHUX €KCICPUMEHTIB Ha KITHHHOMY i MOJEKYIsp-
HOMY PIBHSIX OJHO3HAYHO NPHUIHATO KOHUenyito 6e3nopozoeoi 3anexcnocmi “0o3a-
bionoziunuit ethexm” 0ii padiaxmuenux peuoeun. 3rifHO 3 LIEK KOHLENIIEIO,
Hagimb NOOOUHOKWI C1i0, AKWI 3QINLUAE 3APAONCEHA YACMUHKA PEHOSUHU, CINEO-
proc ypaxcysanvhuii edpekm 6 opzanizmi. YpaxxyBaIbHHI edekr, sKUM 3IATHMHA
BHUKITMKATH TOPYLICHHS ¥ CRAOKOGOMY anapami Klimunu, 30Kpema mymauii (no-
wxooxcenuna nocnioosnocmi JIHK y zenax), npueooums 00 IX OHKOZeHHOT
mpancgopmauit.

3anescno 6io xapakmepy 2enemudnux 3IMiH PO3PIBHAIOMb MOUKOGI Mymayii,
Mymauii zenomie i xpomocomni abepayii (nepedyoosu).

Touxoei mymauyii Hane)XaTh 10 NEBHOI r€HHOI TIISHKY 1 € Pe3yJbTaTOM 3MiHH
nociioBHOCTI HykneotHaiB y Monekyni JIHK. Mymayii zenomie nos’s3ani i3 3mi-
HOIO KUTBKOCTI XPOMOCOM Y KJIITHHI.
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Xpomocomui abepayii, abo nepefyoosu € 3HAYHIINMMH 3MIHAMH CTPYKTYpPH
XpOMOCOM (po3puBH a60 BTpaTa XpOMOCOMOIO SIKOi-HEOYAb TUISHKH TOILIO).

XpoMmocoMHa abepanlis i MyTauii FeHOMIB BUKJIHKalOTh, K, IPABUJIO, 3HAYHE
BIIXHJIEHHSA BiIl HOPMH Y X HociiB. Hanpukian, 3axBopioBaHHs — cHHApoM JlayHa —
PO3BUBAETHCS y pa3i yTBOPEHHS TPHOX ABAAUATH NMEPIIAX XPOMOCOM 3aMiCTh JBOX Y
Hopmi. TlpoliecH, O NPUBOAATL [0 YTBOPEHHS MyTauiil y pe3yyibraTi ONpOMiHIO-
BaHHsI, CKAaHi Ta OCTATOYHO HE 3’ICOBaHi.

T'enni mymawii BUKIMKAOTh HAJ3BHYaHO pI3HOMAHITHI 3MiHH O3HAK
opranismy. Hanpuxiiaz, Bitomi MyTanii B OKpEMHX I'eHaX JIIOJAHHH, 110 TIPHBOJATE 10
CIIaJIKOBUX 3aXBOPIOBaHb. BimoMi Takox Myrauil, 10 BHKIMKAIOTh 3MiHH y PI3HHX
opraHax Ta OiOXiIMIYHMX Ipolecax B OpraHi3Mi JoAMHH. MyTauii B COMaTHYHHX
KJIITHHAX MOXYTh IPHBOAUTH IO 3arubelli KITHH, a TAKOX BBA)XKAIOTHCA OJHICIO 3
NPUYHH BUHAKHEHHsS OHKOJOMIYHHX 3aXBOPIOBaHb Y NIOfICH, AKi OynM OmpoMiHeH.
Myrauii B xiiTHHaX eMOpiOHY, IO PO3BHBAETHCA, NPHBOMATH JO PI3HHX HEycHal-
KOBaHHX BaJ PO3BUTKY.

34aTHICTE 10HI3YIOUOrO BWIIPOMIHIOBAHHSA BHKIMKAaTH MyTalii BHKOPHCTO-
BYEThCA IPH BH3HAYEHHI OTpuMaHOi 703M GiomoriuHuMH Mmerogamu (y 6iono3o-
MeTpii). B 0CHOBY HalmomMpeHimoro Meroy NokK/IaAeHo aHali3 XpOMOCOMHHX abe-
pauiii y nimbouuTax nepudepuaHol Kpopi MOANHU. 3a KUIBKICTIO abepaniil Benu4u-
Hy OTPMMAHOI JO3H MOXHA BCTAHOBUTH HaBiTh dyepe3 6arato pokiB micis ONpo-
MIHIOBaHHS.

Tesy npo BiACYTHICTH MOPOrY YIIKOPKYBAIBHOI Ail pafioakKTHBHOIO ONPOMI-
HEHHS 1 MOBHICTIO O€3MEYHUX /03 BHKJIAJEHO B pillleHHAX MiDKHapoAHOI KOMICii 3
pagioaxtusHoro 3axucry (MKP3), MiXHapo[HOro areHTCTBa 3 aTOMHOI €Heprii
(MATATE) i HaykoBoro komirery 3 aii atomHoi paaiauii (HKJIAP) nmpu OOH.
Bionogiono 0o ycix piuwens onpominenns 6y0b-aKow AK 3a6200HO MAl0KW 003010
N06°A3aH0 3 PUBUKOM KAHYEPOZEeHe3y, NOPYUIEHHA OOMINY peuo6UH, NPUZHIYEHHS
IMYHHOT cucmemu, CKOpOHEHHA decumms ma iH.

Xponiuna npomenesa xeopoba. XpoHiqHa IpOMEHEBA XBOPoOa PO3BUBAETHCA
B pe3y/bTaTi TPUBAJIOTO ONPOMIHIOBAHHS OPraHi3My B MaJIMX J03aX IIPM CyMapHii
mo3i, mo mepesuinye 0,7-1 I'peit (I'peii (I'p) y cucremi CI — opuHuns BHMIpY
HOTJIMHYTOI eHeprii Oynb-sKoro ioHi3yro4oro ompomiHeHHs). Bona moxe Oyrn
BUKJIMKAHA SIK 30BHIIIHIM, TaK 1 BHYTPIIIHIM OMPOMiHEHHAM, 3arajlbHUM ab0 JIOKalb-
uuM. IIpoTiKaHHA XPOHIYHOI HMpPOMEHEBOi XBOpPOOHW, fAK NPAaBHIIO, AOBrOTPHBAIIC.
KniHiyHa KapTMHa XapakTepuU3yeThCAd BHUPAXCHHM aCTEHIYHHM CHHDOMOM i
MOMIpHUM 3HHGKEHHSAM KUIBKOCTI JTIMQOUMTIB Ta IHIIMX €JIEMEHTIB KpoBl (LMTO-
newnis). IIpy 3araipHOMY TPUBAJIOMY ONPOMIHEHHI LIMTOIICHIA MOXE IPOrPECYBATH.
Ipu usomy: 1) 3MIHIOETBCS apTepianbHUI THCK i1 YacToTa MyabCy (MacTile 3MEH-
my€eThes); 2) 3MIHIOETBCA MOTOPHKA IUTYHKOBO-KMIIKOBOTO TPAKTy; 3) 3HHIKYETHCS
(depMeHTAaTHBHA i TOpMOHAJIbHA QyHKIIII.
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HajiBaxuBiinow ocobaMBICTIO XpOHIYHOT IpOMEHEBOT XBOpoOH (Tak caMo, sIK
i rocTpol) BBaXKAaIOTh BiJIaNeHi HACHIAKA ONPOMIHEHHS, siKi BHHHKAIOTh y JIIO/EH Ta
ixuporo moromcrsa 4epes 10-20 1 6inbille pOKIB MIC/IA ONPOMIHIOBaHHS, J[o TAKMX
HACNIAKIB HaJIeXaTh OHKONOIIYHI 3aXBOPIOBAHHA, KATAPAKTH, TEHETUYHI HIOPYILICHHS,
CKOPOUYEHHS CEPEIHBOI TPUBAIOCT] KUTTA.

Tak, 3a manumu JLA. Bynnakora (1997), “cepen oci0, mo nepedeciu mpo-
MeHeBY XBOpoOy, YacTOTa OHKOJIOTIYHMX 3aXBOPIOBaHb 301IBIIYETHCA B 2-3 pasu
TIOPIBHAHO 3 iX YaCTOTOIO y HEONPOMIHEHHMX OCI0 TAKOTrO caMoro BiKy™.

Bnnue onpominioeanna na cmamesy cucmemy. I'oHanu (craTeBi 3a1103H)
MAaloTh BUCOKY 9yTJIMBICTB /0 /il 10Hi3y1040r0 BHIIPOMiHIOBAHHS. IX HOIIKODKEHHS €
ICTOTHOIO KOMIIOHEHTOIO palialifHOr0 CHHIPOMY, AKHH BHHHKAE Y MIOAUHH. ToMy
cTaTeBl 3aJI03H pa3oM 3 KICTKOBMM MO3KOM BiJIHEC€H1 [0 MepUIol — HaHYyTIMBIIIOl
IPYIH KPUTHYHUX OpPIaHiB.

Bnnue onpominsanns na nnio i nomomcmeo. Myraitii, siKi IpH aii onpomi-
HEHHS BiI0yBalOTHCS B CTATEBUX KIIITHHAX, MOXYTh 3ryOHO IisaTH Oe3mocepeHp0 HA
noroMcTBO. Tak, MyTauii, sKi BiiOyBatoTbcs Ha Oynb-AKii crail pO3BHTKY AHIEKITi-
THHH, CIIEpMATO30i1iB ab0 B 3alligHeHid sSUeKIiTHHI, 3 BEIMKOW BipOriIHICTIO
IPU3BOMATE [0 3arubelni nmoroMcrBa abo MOSBH TOTOMCTBA i3 CEPHOZHMMH aHOMa-
aisiMu. Mipoto TeHeTH4HOI [ii 10Hi3yHoYoro BHIPOMIHIOBAHHS € /1034, IO IOJBOIOE
9acTOTY MYTalliil MOPIBHAHO 3 iX KUIBKICTIO NPH Al MPUPOJHOrO PaaioaKTHBHOIO
dony. Ii 3nauenns su3HavaloTh auIie gyxe npubmusno: 0,1-1 Ipeii.

XpoHiuHe onmpoMiHeHH: y 1031 1 I'peii 3a mokoniHHA (A0 MroquHU — 30 pokiB)
Beje N0 mosABH OGnu3pko 2000 cepiio3sHHMX BHMIAJKIB T€HETHMYHHX 3aXBOPIOBAHb HA
KOXKEH MUIBHOH KWBUX HOBOHAPO/DKCHHX.

OnpoMiHeHHs Ha CTajll eMOpioreHe3y BHKIMKAE 3MiHHM, SKi 3JaTHI NPHBECTH
JIO PO3BUTKY NATOJOTii HaBiTh HA T3HIX CTaJAiAX PO3BUTKY OpraHismy. 3rimno i3
CTATUCTHYHHMH JAHNMH, YaCTOTAa BUHUKHEHHS JieHko3y (OU10KpiB’s) y aiteild, o Ha-
pOIMIINCA Bl ONPOMIHEHHX B IepioA BariTHOCTI MaTepeil, NPHOIU3HO yaBivi
HepEBUHIYE HOPMY.

Hpomeneguii cmpec. BinoMo nBa BHIM Crpec-peakuiil opraHismy Ha YMOBM
CEpEeNOBHIIIA, IO 3MIHIOIOTECS: COMATHYHHIE CTPeC 1 eMoliinuit crpec. CoMaTHYHMMA
CTpeCc pO3BHMBAETHCA Y BiAIIOBIAL Ha pajialiiiHe, TepMiuHe, MeXaHiyHe, XiMidne i
TOMYy TOIIOHI mMoApa3sHUKU (TeMIepaTypHi, OONbOBI Ta IHII BIAYYTTA AK CHIHAJ
NOIIKOKEHHs). EMowifiHui cTpec BUHMKAe TUIBKM Y BHCOKOODPraHi30BaHWX oOpra-
Hi3MIB. Y HOro OCHOBI JI&KUTB i1 EMOLIHHNX HaBaHTa)KEHb HAa LEHTPAIbHY HEPBOBY
CHCTEMY.

Paodiayiinui imynooepivum. Hx gidomo, imynimemom nazuearoms 3oam-
Hicmb opzanizmy po3niznasamu uyxcopionuii mamepian (6axmepii, sipycu, zpubku
ma npocmi aHmMuzenu), W0 6MOPZNUCA 6 OpzanizM abo ymeopuaucsa 6 iozo
mKanunax, i Mobinizyeamu Kimunu Ons WEUOKOZ0 ma ePeKmuUeHOz0 8UOANEHHA
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yb020 mamepiany. ImyHiTer NOXITIOTh Ha HecenuQivyHui — Takuil, WO nepena-
€TBCS 33 CIAJIKOBICTIO Ta CKEPOBAaHMH MIPOTH PI3HMUX AHTHUIEHIB, 1 creruIYHHH,
NpUAGAaHUH TPOTATOM KHUTTA B PE3yabTaTi 3yCTpidi 3 KOHKPETHHM AaHTHIE€HOM 1
CKEPOBaHMHU TiILKH MPOTH IIOTO AHTUTE€HY.

Imynooepivumu — ye kinoxicni abo Qyukuyionansni Oepexmu IMyHHo¥
cucmemu. Imynodegiyumu bysatomv nepeunni i émopunni. Iepsunni naiivac-
miwe 00ymoeiIeHi zeHemuuHuUM U ROPYWEHHAMU.

Bmopunni imynodediyumu sunuxaoms npu Oii hecnpuamiueux YUHHUKIG
306HIHBOZ0 CEPEOOBUINA, NROPYUIEHHI JHCuGNeHHA, cmapinni. Icnye Oekinvka zpyn
8MOPUHHUX IMYyHOOeiyumis. '

Paoiayitinuii imynodehivum o6ymoenenuit i€l ioHI3yH0OH020 GUNPOMIHIO-
6anHa i Hanexcums 00 zpynu emopunnux. Oopmysants emopuHHUX IMyHOOei-
yumie nos’s3ane 3 6UCOKOIO PAdioOUymIUGiCII0 iMyHOWUMIE.

[lin HasBow iMyHOUMTH 00 €IHYIOTH JTIMQOIIMTH Ta MOHOIIMTH — MaKpodary,
IO HAJIeKATh A0 OCHOBHUX KJIITHH IMyHHOI CHCTEMH.

IMicns karactpodbn Ha YopHoOunbchbkii AEC Benmuky yBary OpHMAUISIOTH
JIOCHI/DKEHHIO BIUIMBY XPOHIYHOTO ONPOMIHIOBAHHA y MallMX J03ax Ha iIMyHHY CHC-
TeMy Miojiell — yYacHMKIB MKBiganii aBapii 1 )KATETIB 3a0pyqHEHUX PAIOHYKITITaAMHU
PETioHIB.

Y mux rpyn sojieil BUsBIICHI YHCICHHI NPOABH IMYyHONE(IUINTIB (3HHKEHHS
gucia 3pinux T-niMdouuTtie nepudepuunoi KpoBi, 3HWKEHHS HOPMaJIbBHOTO PiBHS
CHHTE3Y IMYHOINIOOYNiHIB 1 caMe Tiel 4acTHHH, sKa 3aXMINA€ CIU30Bi OOOJOHKU IH-
XaJIBHOTO T4 ILTYHKOBO-KWIIIKOBOTO TPAKTIB BiJi XBOPOOOTBOPHMX MIKpOOiB; MifABH-
IIEHHS BMICTY Y KPOBi iHIIHX IMYHOTJI00YJIHIB, edKi 3 AKUX € YMHHHUKOM PO3BHTKY
aJIepTIYHHUX PeakIliii ToIo).

KpiM 1abopaTopHHX IposABiB iMyHO#edIUMTIB, y *uTeliB 3a0pyJHEHUX pa-
HOHIB CrOCTepiraeThes MiNBHIICHHA IMYHO3QJIGKHUX 3aXBOpIOBaHb. 30OLIpHIMIACA
AKTHBHICTh JTIMQOTPONHHX BIpYyCiB, BMPOCIA KUIBKICTh 3aXBOPIOBAaHb, SAKI BHKIIH-
KalThCI HUMH, B 0arato pasiB 30INBIIMIIOCS YMCIO aJepridyHUX 3aXBOPIOBaHb. Y
TFONIEH, K1 CTPaKAaloTh HA XPOHIYHI ayTOIMYHHI XBOpOOH, NOYACTIlIAJHd BHIAAKH
3arocTpeHsb. lIpHuiHaMy LHBOr0 HA3HBAIOTH!

o Tlopymenns npu mii MaIHX [03 BUIPOMIiHIOBaHHSA (YHKUIOHYBaHHS OJI-
HOTO 3 IEHTPANBHUX OPTaHiB IMyHOT'€HEe3Y ~ TIMyCy (BHJIOUKOBOT 3aJ103H).

e Ilpu TpuBaniii mii pamiauiiiHOro BHIPOMIHIOBAHHA B MallMX I03aX CIIO-
CTEPIraeThCs PEAKTHBHICTh KIITHH IMYHHOI cHcTeMH. BOHH 3HaXomsThCs B CTaHi
TPUBAJIOTO 30y/KEHHS, [0 BUKIHKAE 3pHB CKEPOBaHOI IMyHHOI BiANOBiAlI Ha aHTHICH
1 BUSBIIAETHCA Y BULIALI e €KTiB IMyHITETY.

Bnnue onpominosanuna na mpusanicme seumms. Ilin gi€ro onpomiHeHHs
3MEHINYIOTHCS PE3ePBHI MOXJIMBOCTI OpPraHi3My, IO HPHBOOMTH O CKOPOYCHHsA
TPUBAJIOCTI JKUTTS ONIPOMIHEHOTO OpraHi3my.
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Biooaneni nacnioxu onpominrosanns. Ilif BiianeHUMH HACITiAKAMHM OIIPOMi-
HEHHs PO3YMIIOTh Pi3Hi NATONOrI4HI 3MIiHH OPraHi3My, sIKi BAHUKAKOTh Yepe3 MeBHMit
yac Iicyist onpoMiHeHHs (y oauHH — uepe3 10—20 pokiB i Ounbie).

Binnaneni HacTiaK# ONpOMIHEHHS TONATAIOTh Y BUHUKHEHHI B PI3HHUX TKa-
HHMHax opraHi3my ¢i6po3iB (TyXJIHMH) YHAC/IIIOK MOIIKOPKEHHS KPOBOHOCHHX CYIIHH
1 iereHepaii KJIITHH 1 TKAHHH.

BinganennMu HacioiIkaMM ONpPOMIHEHHS €, SK YK€ 3a3Hayalocs, PO3BHTOK
KaTapakTH (MIOMYTHiHHS) KPHINTAJIMKA OKa, YpaXXeHHS HUPOK, MOpPYIIeHHsS (YHKINI
EHJIOKPMHHHUX 3aJ103, OCITA0JIeHHS IMYHITETY.

Hanpuxnaza, OCHIKEHHS CTPYKTYPH i YaCTOTH OHKOJIOTIYHUX 3aXBOPIOBaHb
IUTONOAIOHOT 3a103M y 30HI pafjaiiiiHoro 3a0pymHedds Aafio MiJCTaBy CTBEP-
YBaTH, IO PHU3UK PO3BUTKY paKy UIHTONONIOHOT 3251031, SKUH IHAYKYETHCS pasioak-
THBHUM HOIOM, HaMBHIIHIA ¥ 0Ci0, sKi OyJIH ONPOMIHEH] Y PAHHBOMY JAUTAYOMY Billi.

B ocnosy siddanenux nacnioxie onpominenns Ha Kiimuunomy pieni no-
KIa0eno mpu munu nopywens, wio eUHUKaoms y pesyibmami 6e3nocepeduvor 0ir
ionizyron020 sunpomintosanns (nepsunne nopywennn): 1) sazubenv xnimun, axa
6ede 00 Henonpagsnoi empamu OesKkol wacmuHu abo 6cix eremenmis nesnozo
KIIMUHHO20 Pi3HOGUOY; 2) mpueane 30epelceHHs HeCRAOKO8UX 3MIiH V ROWKOO-
swcenux xknimunax. Hecnadkogi iminu 6 mrxanunax, de cirabo supajrcena mina
KNimUHHO20 cK1ady (Hepeoea, m’s306a MOW0), MoMCYmb Habysamu 3HAYEHHA
YUHHUKY, W0 0i€ mpueano; 3) mymauyil. I]i nopywenns 6inow 3nauni Ona mxanun
3 KIiMURHUM CKI1A00M, W0 WEUOKO OHOSIIOEMBCA, OCKUIbKU, SUHUKHYGUIH HA
PieHi MamepuncbKux (Cmoedypoeux Kiimumn), 60HU MONCYMb GIOMEOPIOSAMUCA
HEGU3HAUEHO 00620.

Yacro nmepBUHHI MOPYIUCHHS CTAIOTh NMPUYMHOK PO3BUTKY BTOPHHHHX 3MiH,
Oe3mocepeaHbO HE HOB’SI3aHHMX 3 Ji€lo onpoMiHenHs. HaiyacTinie BTOpHHHI 3MiHH
MAaroTh KOMIICHCATOPHHI Xapakrep (koMmmeHcanis yHkuii BinOyBaeThes 3a paxyHOK
KHTTE3JATHUX €JIEMEHTIB IOMIKO/UKEHUX TKaHWH 1 opradiB). Ile nacammepen
rinepruiasis — 30UIbIIEHHS YMC/Ia KIITHH BHACIIIOK iX HaIMipPHOIO HOBOYTBOPEHHSL.

Omoice, Modcua cmeepodcysamu, w0 CHOICUBAHHA XAPUOBUX MPOOYKMig,
AKI MicmAmb padioHYKIOu HAGIMb Y MeHcax 0ONYCMUMUX PieHi8, 3amMeepONHcenux
T'onoenum Oepicasnum canwimapnum jaikapem Yrpainu, ne ¢ 6eineunum 0in
Op2aHizmy 00Ut

9.2. KoHTpons 3a BMICTOM pagioHyKknigiB y npoaykrax
Xap4yyBaHHS i NPoAOBOSILYIA CUPOBUHI

HTumomy akmugnicms cnoycusannua padioHyxioie y xapuoeux HpoOyKmax
8 cymapHiii Kinokocmi moxcna nodasamu y odunuysx xwpi (Ki). 1 Ki — ne
OIMHHIA AKTUBHOCTI pajiloaKTHBHUX DPEYOBHH, IO O3HA4Ya€ aKTHBHICTH MpemapaTy
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TeBHOro i30Tommy, B sIKOMy 3a 1 cexynny BinGysaerscs 3,7-10' akris posmamy. Ilo-
XigHHMH ouHuuAMH € mitikropi (1 MKi = 1107 Ki), mixpokropi (I MxKi= 1-10" Ki),
nanoktopi (1 uKi = 1-10” Ki), miko-kropi (1 mKi = 1-10"? Ki), xinokropi (1 xKi =
=1-10 Ki) Ta mMeraxiopi (1 MKi = 1-10°Ki).

3a Mixcuapoonow cucmemoro odunuyw (Ci), padioaxmuenicms eupayica-
emoca y bexkepenax (bx). 1 bx — ye axmugnicme maxoi kinbkocmi padioak-
MugHux peuoeun, 6 axiii 3a 1 cexynoy eiobysacmoca odun adepnui poinad, abo
0,027 nKi.

3 ypaxyeannam Gakmuunozo cnoxcusanna npooykmis, 600u ma inougioy-
aneHux ocobnugocmeit, y cknadi payiony oopociux i dimeii 00606uii pisens
akmuenocmi padioaxmuenux peuosun cmanosums 2,5-3,5 107 Ki na 1 006y, wo
8i0nogioac cepedniil po3paxynKoeii zpanuuHii KinbKocmi 00606020 HAOX00NCEHHA
axmuenocmi 3,0 - 107 Ki (1,1-10* Ki na PiK), abo piuniii 003i — 5 bep. 1 bep —
enepzia 0y0b-K020 6udy 6UNpOMinIO8anHs, AKka noaunyma 1 z mxanunu, npu
UboMy cnocmepizacmoca moii camuili GionozZiunui ehpexm, wio i npu noznunenit
003i ¢ 1 pao pomonnozo sunpomintoeanns. 1 pan nopisawoe 0,01 JHx/kr. Buxopuc-
TOBYIOTh TAKOXK MOXinHi (apoGmi) ommmumi: miniGep (M6ep), 1 MOep =110 Gep;
Mikpobep (mxbep), 1 Mxbep = 1-10° Gep; nanobep (ubep), 1 uéep = 1-107° 6ep. B
omuauAx CI takox BuKopHcToByeThest 3iBepT (38), 1 3B = 100 Gep.

Hopmu papianiiinoi 6esnexkn Ykpainu (HPBY) ckmajparotecs i3 cucremu
NPHHIMIIB, KPHTEpiiB, HOPMATHBIB T4 NPAaBHJ, BMKOHAHHS SKHX OOOB’S3KOBE B
HOIMITHIN JepXaBH IOHO 3a0e3ledeHHsT HPOTHPAMIAiiHOrO 3aXMCTy JIHOAMHM Ta
pamiauifinoi 6esnexu. HPBY-97 po3po6ieHo BiAMOBiAHO 10 OCHOBHMX MONOXEHE
Konctutyuii ta 3akony Vkpainn “TIpo 3abe3nedenHs canitapHOro Ta emigemiono-
ri9HOro Gnaronony4us JOAMHH”. BMicT paaioHykimigis B mpoaykTax XapayBaHHs J0
2006 poky pernaMeHTYBAaBCS JICPKaBHUMH ririeHiunumu HopMamu  (JIP-97)
“Homycrumi piBHi BMicTy pagionykninis 'Cs i *°Sr y mpoxykTax XapuyyBaHHS Ta
IHTHIH BOAI”, 3aTBEPKEHUMH ["OIOBHIM JICP)KaBHHM CaHITADHHM JikapeM YKpainu
25 yepsHsa 1997 p. 3a3HaumMO, IO CBITOBI AOMYCTHMI HOPMH, 30KpEMa, POCIHCHKI Ta
6L10pyChKi, 3HAYHO >KOPCTKIII, HK YKpaiHChKi.

Y 2006 poui HaOyB unHHOCTI Hakaz MO3 Ykpainu Ne256 Big 03.05.2006, mo
3aTBEPJUKYE JEPKABHUH TirieHiunHil HopMatus 6.6.1.1-130-2006 “Honyctumi piBHi
BMicty panionyknigis “'Cs i *’Sr y mpoaykrax xapdyBaHHA Ta IATHIH BOmi”. Y
HbOMY 3HAYEHHs JONYCTHMHX DIBHIB 3a0e3MedylOTh HEICPEBHIICHHA MEXi PidHOl
e eKTMBHOI 04iKyBaHOi JO3H ONpPOMiHEHHs HacemeHHs | M3B 32 PaXyHOK BHYT-
PIIUHBOTO ONpPOMiHEHHS Bit cymH pamionykmigis 'Cs ta *°Sr, mo Hagxomars
NPOTArOM POKY B OpPraHi3M 3 NPOXYKTaMH Xap4yyBaHHs Ta MUTHOK Bojxow. Hopma-
THUBHHI JJOKYMEHT y3roKY€E NepesiK MPOIyKTiB XapuyBaHHsA 3 HOMEHKIATYPOIO, IO
3aCTOCOBYETBCSA B iHIIMX HOPMATHBHHX JOKYMEHTax y cdepi Ge3lmexu Ta SIKOCTi
HPOIYKTIB XapuyBaHHs; JH(EPEHIIII0e HOPMATHBH 32 OKPEMHUMHU TPYHAMH HPOLYKTiB
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Xap4yyBaHHS, [I¢ B pe3y/IbTaTi TEXHOJIOTiH MepepobKH CnOCTepiracThCcs KOHIEHTPaLlist
pamioHyKIiAiB abo ix po3OaBieHHA.

JInst po3paxyHKiB BUKOPHCTAHO CKJIAAOBI PaIioHy Ta piBHI CIIOXHBaHHs Xap-
4OBUX MPOAYKTIB BiamosigHo mo mocranosu Kabinery mimictpi Bin 14.04.2000 p.
Ne656 “Ilpo 3arTBepiyKeHHs HAGOpiB NMPOAYKTIB XapyyBaHHs, HaOOpiB HENpojo-
BOJIBYMX TOBapiB Ta HAGOPIB MOCAYr i OCHOBHMX COHIaJBHHX 1 AeMorpadidyHux
rpyn HaceneHus” (i3 3MiHaMy) 3 ypaxyBaHHAM (PaKTHUHOTO CEpEHBOCTATHCTHIHOIO
pauiony okureniB Ykpainu 3a nanumu Jlepxkomcraty YkpaiHH Ta pedepeHTHI
3HAYEHHS CIIOXKHBAHH BOJH.

[fe#i nopMaTMBHMI JOKYMEHT BIiepie BCTAHOBIIOE JOCTOBIPHICTH KOHTPOIIO
NPOAYKTIB Xap4yBaHHsA Ta MIUTHOI BOXHM HA PiBHI AoBipuoi iMoBipHocTi 0,95. 3a num
HOPMATHBHHMM JIOKYMEHTOM HPOAYKT XapuyBaHHS MO0 HOro MPUAATHOCTI A0 BUKO-
PHMCTAaHHS OLIHIOIOTh 3 YpaxyBaHHAM MOXWOOK BHMIPIOBATBHHMX NPUIIA/iB IPH BHKO-
HaHAI KOHTPOJIO IIMTOMHX AKTHBHOCTeH pajioHykmigis ~'Cs Ta “'ST y uboMmy
HOPOAYKTL.

eporcasnuin 2izieniunuii nopmamue 6.6.1.1-130-2006 “Jdomyctumi piBHi
BmicTy pagionykaigie 7'Cs i 'Sr y npoaykrax xapuyBamus Ta nutHiii Bogi”
pecramenmye emicm padionyrnioie 'Cs ma "’Sr y numniii 600i ma npodykmax
XapuyeanHsa, 11O peani3yloThcs Ha TepuTopil Ykpainn abo BBO3ATHECA HA TEPUTOPIKO
Vkpainu 3 MeToro peanizaii.

IMix yac po3pobieHHs HOPMATHBY SIK KPHTHYHI OyJiM npuHHATI rpynu aopoc-
nux oci6 (B pospaxymkax 3a "'Cs ) Tta gireit i mianitkis mixom 12-17 pokis (B
pO3paxyHKy 3a “°Sr ) i3 XapHOBHM palliOHOM, THIIOBUM /IS MCIUKAHUIB YKpaiuu, i
BmicToM pagionyxminie °'Cs ta *°Sr y Beix IpOyKTaX, MO CIIOKHBAKOTHCS, HA PiBHI
IIP-97. Tlpu npomy 6yn0 BpaxOBaHO BIKOBY 3al€XKHICTh CIIOKHBAHHA LIPOJYKTIB
Xap4yBaHHSL.

Byno BHKOpHMCTaHO Taki NPHHIMIM PO3PAXYHKY Ta BHKOPHCTAHHS 3HAUCHb
nomyctimux pisnis ’Cs Ta *°Sr y npoaykrax xapuayBanus:

1. 3nauenns JONYCTUMHX DIBHIB MaroTh 3a0€31eunTH HENepeBHIICHHS Mexi
piuHoi ederTHBHOI O4YiKYBAaHOI J03M ONPOMiHEHHst HaceneHusd 1M3B 3a paxyHoK
BHYTPILIHBOIO OMPOMIHEHHS OKPEMO Bijl paAlOHYKIAIB B¥Cs 1a *°Sr, wo naaxonaTs
NPOTATOM POKY B OPraHi3M 3 NPOAYKTAMH XaPYyBaHH T4 THTHOI BOJOIO.

2. ¥Ymoseam n.1 gionosioae akmuenicms 00606020 pauiony 210 Bk/006y orn
B7Cs ma 35 Br/0o6y ona *’Sr. Hasedeni senuuunu 6uKopucmosylomscs 6uKouno
014 pOo3paxyHKie 3HaueHb Oonycmumux pi6Hi6 [ He € npeomemom Z2iZi€eHiuH0z0
Peziamenmysanis y mexicax HopMamueie OOnyCImuMux pienie padioHykniois.

3.V pospaxyskax (1abn. 9.1) nmpHHHATO CKIajn cepenHbOPiYHOrO I0OOBOro
paifioHy aopocnoi ocobu, KT.
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Tabnuys 9.1

CepennbopivuHuii 1060B1i panion

Ipoooeorcenns maban. 9.2

2

3

4

1.4. Coegi 606H CylIeH], NPOAYKTH HepepoOKH COi, ¥ T.4. COEBWH
6in0k, 6opouIHo, roToBi BUpOGH TOIIO

50

30

1.5. Xmi6 Ta xni606ynouni BUpoOH, y T.4. 3 10GaBKaMH;
TIPOAYKTH OOpOLIHSHI, y T.4. GOPOUIHAHI KOHANTEPCHKI BUPOOH,
HaniBdabpHKaTH 3 TiCTa

20

Monoko Ta MO10YHI BPOIYKTH

M’sco i M SICHI IIPOAYKTH B NIEPEPAXYHKY HA M’SCO 0,186
MoJ10K0 1 MOJIOYHI IPOJAYKTH B IIEPEPaXyHKY HA MOJIOKO 1,022
S, nrr. 0,745
Puba 0,048
Kaprorns 0,359
OBoui 0,279
DpyxTH 0,129
Xni6 0,386
Paszom 2,410

4. IlpuitnaTo Takox, Mo Aopocia ocoba cuoxkupae 3a noby 2,2 1 Boau (800 n
Ha 1 pik).

5. Po3paxynkH OOmyCTMMHX PIBHIB JUIs KOXKHOTrO i3 MpOXYKTIB mpoBeleHi 3
BpPaxyBaHHAM HOro BiTHOCHOI poiii y MOCTayaHHi HEBHOIO PajiOHYKIi/a B OpraHism
HA JTJICTaBl CTATHCTHYHOrO aHAMI3y JAHMX UPO BMICT PaiOHYKIIAIB Y NMPOLYKTax
XapuyBaHHA B PI3HHX MICLIEBOCTIX.

6. IlponykT (KpiM crieliaJbHUX OPOAYKTIB AUTSIOr0 XapuyBaHH) BBAXKACTHCA
IPHAATHAM A0 peanizamii i CroXHBAHHS, SKIIO0 BUKOHYETECS CIIiBBIIHOIICHHS:

CCs + CSr Sl,

AP¢, Py
ne Ce, i Cg; — pesynpTaT BUMIpiB MHTOMOI akTHBHOCTI paionykiiais "~ Cs ta ¥Sr y
UBOMY Xap4oBOMY TpoaykTi;/IPc, i IPs, — nopmaTusy Bumicty 'Cs Ta *°Sr st 1poro
Xap4oBoro NpoAyKry, bk/kr, bk/n (tabn. 9.2):
Tabauys 9.2

3uaueHHs JONYCTUMMUX PIiBHIB NTHTOMAX aKTHBHOCTEH pagionyktinis 'V'Cs ta
"Sr y npoaykTax xapuyBanHs Ta nuTHiii Boi

2.1. Cupe TOBapHe MOJIOKO JUisl HPOMHCIIOBOI repepodkH (KpiM
HPOAYKTIB JUTSIYOTC Xap4yBaHHS), MOJIOKO PIIKE Ta BEPIIKH,
CHpOBAaTKa MOJNOYHA; MPOAYKTH KHCIOMOJIOYHI, Y T.4. CHPH CBiXi,
HorypTty, HOTYPTHI NPOTYKTH, ACCEPTH KHCIOMOIQUHI CBIXI,
Harroi KHCJIOMOJIOYHI Ta 1HII; IPOAYKTH, BUpOOIeHi Ha OCHOBI
MOJIOKA Ta BEPHIKIB, ¥ T.Y. 3 JIO/IaBAaHHAM HEMOJIOYHHX KOMIIO-
HEHTIB (MOPO3HBO, BUTOTOBJICHE HA OCHOBI MOJIOKA YM BEPUIKIB,
TOPTH 3 MOPO3UBA, HANMO! MONOYHI, ASCEPTH MOJIOUH] TOMIO)

100

20

2.2. Macno BepuikoBe (y T.4. Maclo KOpoB’s4e, CripeH,
MOJIOYHHH JKHP Ta iH1e); 6yrepOpoIHi HacTH Ha OCHOBI Macia
BEPIIKOBOr'c

200

40

2.3. Cupu cuuyKHI TBEpAi, CUPH PO3COIbHI, CHPH [UTABJICHI, cCHpH
rony6i

200

100

2.4. Mo110KO Ta BepIIKK KOHIICHTPOBaHI ab0 3ryIueHi, MOJIOKO Ta
BEPIIKH 3ryIIEH] 3 HATIOBHIOBAYAMHU

300

60

2.5. IlponyKTH MONO4HI CyXi, y T.4. MOJIOKO, BEPIIKM, KA3ciH Ta
1HII1; CyXi MOJNOYHI CyMillli, KOHIIEHTPATH Xap4YOBi HA OCHOBI
MOJIOKa

500

100

2.6. Cupe TOBapHE MOJIOKO Ul IIPOMUCIIOBOI NepepoOKH (st
MIPOAYKTIB JIUTAYOTO Xap4uyBaHHI)

40

M’sico Ta M SICOTIPOOYKTH

Ne o JIPCsa lIPSr,
s/ HajliMeHyBaHHSA NPOIYKTY Bi/kr | Br/xr

1 2 3 4
3epuo, GopoHsiHo-KpYN’saHi Ta xi000yn04Hi BUpotu
1.1. 3epHo NpoIOBOIBYE, Y T.4. NIUCHHL, XKHTO, OBEC, AYMiHb,

3.1. M’sico 3a0iiiHHX TBapHH, nTHLl (CBIKE, OXONOMKEHE,
3amopoxerie) 6e3 KiCTOK [yt IIPOMHUCIIOBOT repepobKH; M’sco,
Xap4oBi cyonpoaykTH (y T.4. KHITKA-CAPEIb, KPOB XapYoBa)
3a0iHHUX TBapHH Ta CBIHCHKOI IITHLI CBIXKI, 3aMOPOKEHI, PI3HHX
cnoco6iB 06poOKH; MPonYKTH IX mepepodKH, y T.4.
HamniBhabpHUKaTH, TOTOBI IIPOIYKTH, KOBOACH, KOHCEPBH M’SiCHI Ta
M’SICO~POCIIMHHI

200

20

3.2. M’sico AMKMX TBApHH T4 HTULI

400

40

NPOCO, TPeYKa, pHC, KYKYPY/I3d, COPTo Ta iHILI 3€pHOBI KYIBTYpH >0 20
1.2. 3epHo 6060BHX CyIeHE, Y T.4. TOPOX, KBACOJIS, COYEBULIA, 50 30
600u ToIIO

1. | 1.3. Bopoumo, 6opoutasni x1i6orexapchki CyMilLi, Kpyna,
KpOXMaJib, 3¢pHO IUTIOLICHE YK NepepoOlieHe B IUIACTIBIL;
MaKapOHHi BUpoOH, KpyH’siHI BUPOOH, TOJIOKHO; HatmiBdabpukaTy 30 10

3€pHOBI; TOTOBI MPOXYKTH, BUTOTOBJIEH] 13 3¢PHA, 3¢PHOBUX
KyJbTYP, Y T.4. CyXi CHIIAHKH, MIOCI, IPOAYKTH, OJepKaHi

3.3. 2Kup 3a0i¥inux TBapuH (y T.4. LIMHK) Ta CBificbKOl NTHHI,
TIPOAYKTH Horo nepepobku

100

30

3.4. M’sico 3abiliHNX TBapHH, CBIHCHKOIL ITHILIE CYIICHE Ta
NIPOAYKTH HOro nepepooxu

400

40

3.5. KicTkv TBapHH Ta NTHL BCIX BUIIB

50

200

LUBIXOM 3AYTTS 4M 00CMaXyBaHHS 36PHOBUX TOIIO
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3.6. Xenatun

150

50
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IIpoodosoicenns mabn. 9.2 Ipoooesicennsn mabn. 9.2

2 [ 3 | 4 ! 2 3 2
1 7.4. Topixu Ta IPOAYKTH iX nepepobxu 70 10
Pu6a, HepuOHi 06’eKTH TPOMHUCJTY Ta IPOAYKTH iX nepepolKH 7.5. CyMillli COKiB (PYKTOBO-AFIIHIX 3 OBOUCBUMH 50 15
4.1. Puba cBixa Ta MOpOXKEHA Pi3HHX crocobiB 0OpoOKH; Ilykop, KoHEHTEpCEKI BUpobH (KapaMens, ipyc, acTuna,
puo’ anid sxup, ikpa (y T.4. MITy4IHa), MOJOYKO Ta iHII pUbHI 8. | mapMenay ToI0), *xeieitHi BUpOOH, MOKONAL Ta BUPOOH 3 HBOTO; 50 30
NPOLYKTH; NPOAYKTH Tiepepobkw, y T.4. pubHi HaniBdabpHkaTy, 150 35 T'YMKa XyBaJIbHA
roToBi POYKTH 3 pubK (Macio pubHE, Maclo ikopHe, pHOHi 9. | I'pubu Ta srou AMKOPOCHI CBiXi, 3aMOpPOKEH], KOHCEPBOBaHI 500 50
nacTH Ta iHie), pubHi Ipecepsn Ta KOHCEPBH 10. | I'pubu Ta Arogn AMKOPOCTI CyIIeHi 2500 250
4.2 Hepubni 06’ ekt ipoMHCIy (pakomoiOHi, MOTIOCKH Ta iHII Haf?mﬂﬂ OJIAHHX KyIbTYp (COHAUIHMKY, KyHKYTY, apaxicy, MaKy
BosHi Ge3xpebeTHi, M’SICO 3eMHOBOIHHX, IIa3YHIB Ta MOPCHKHX 11. | 1a inuimx, 3a BUHATKOM coi); TIPOAYKTH 1X nepepobKi, 3a 70 10
. o o . BUHATKOM POCIIHHHHX XHPIB Ta Ol
CCaBIliB) CBixi Ta MOPOXeH], pi3HNX criocodiB 06podKH; 150 35 PO KA N '
4. . . . JKupw Ta onii poCIHHHI, IPOXYKTH, BUpobIIeHi Ha iX OCHOBI, y T.
MPOAYKTH iX nepepoOKH, y T.9. HariB(pabpukaTy, roToB1 . h .
. 12. | 4. Maprapuuu, Ky/liHapHi )KHUPH, KOHAUTEPCHKi )KHPH, KPEMH Ta 100 30
MPOJYKTH, KOHCEPBH; )KHP MOPCHKHX CCaBIIiB P
- 5 ; —
4.3. Cymeni aGo B’suteni puba Ta epuOHi 06’y npoMucy Yait 6afixOBHiA, NIpeCOBaHMI, aDOMATH30BAHH, 3 POCITHHHHMH
. . . - . - N 3 O 0 7 0 ] > ]
(pakonoaiGHi, MOJIOCKH Ta iHII BOZsIHI Oe3xpebeTHi, M’ Aco ZOMilIKaMu; KaBa 3eMeHa, cMaskena (y 3epHax, Mesena,
3EMHOBOJHHX, TUIa3yHiB Ta MOPCBKHUX CCaBLIB) 13. | posunnHa); kakao-600H, KaKao TepTe, KaKA0-NOPOIIOK; CYXi 200 50
4.4. Bonopocti, MOPChKi TPaBH Ta IPOIYKTH IX NepepoOKH 200 70 PO3YHHHI HANOT HA OCHOBI 4al0, KAKA0, KABU Ta 3aMiHHHKIB KaBU
4.5. Bonopocri Ta MOPCBKI TPaBH CyIIeH1 600 200 {o0cmarkeHHH coo[, UKOpiH Ta iHIIe)
sTiiun T Ta NPOAYKTH IX 1epepodKy 14 Bona nutHa (3 miazeMHHX mKepell MATHOTO BOJOHOCTAYaHHS ’ )
5.1. Slifus mrHni Ta piAKi sedHi IPORXYKTH; HaliBgaOpHKaTy Ta 100 30 i;ma ?OPMYC TbCA 133 BMICTOM NPHPOAHAX PAliOHYKIi/NIB)
- . amol
roTOBi BUPOOH 3 S€1b NTULI . ;
5. 53 C - g PR — 15.1. MiHepansHa Boja (3 MA3EMHKX JDKEPET IIHTHOrO
. KH SI€Hb OTALH, Y T.4. ; X
-£- LYIUCHI NIPOLLKTH MICPCPO ! .y e 400 100 BOJOINOCTAYaHHS BOAa HOPMYETHCS 1 33 BMICTOM HPHPOAHHX 10 5
NOPOMIOK, CyIeHi O110K, JKOBTOK; CyXi CyMiHii, BUpOOJeHi Ha s pationyKriin)
OCHOBI A€U NTHIT " | 15.2. BesankoronsHi Ta cnaboasykoroibHi HAMOI, y T.4. Ha OCHOBI
OBo4i Ta NPOAYKTH iX nNepepodKu POCITHHHO] CHPOBUHH; THBO, KBAC, MOPO3UBO COKOBMICHE; 20 20
6.1. Kapronns cBixa Ta npoiyKTH nepepobKy KapTorum, y T.4. KOHUEHTPATH HATIOIB, sIKI HE BKJIIOYEHI 10 IHIHX PO3/iNiB
KapTOILIsi KOHCEPBOBAHA, KAPTOILIS 3aMOPOXKEHa; KyJIiHapHI 60 20 15.3. AsikorosteHi Hanoi (3a BUHATKOM IHBA) 50 30
KapToIsiHi BHpoOu, HanighaOpUKaTH 3 KapTOIUTi Ta iHIie 16 Jlikapcbki pocIHHU cymeHi; ¢iTouai, Mare (maparsaicbKuii yait), 200 100
6.2. Ceixi 0BOYI (JIMCTOBI, Y T.4. CTONOBA 3€JI€Hb, ILITO/I0BI, Kapkaje (CyJaHchKa '.TPOHHIIa) Ta 1HII
6 Gamrrani, Kopeneruoan), 6000Bi, KyKypyasa 1ykposa, Tpubu 40 20 17. T.}onor.{ Ta TIOTIOHOBI BgP06PI = : ' 120 50
" | (xynsTHBOBaHI); IPOAYKTH MEPEPOBKU OBOYIB, y T.4. E10n011qu aKTHBHI 106aBKH (BAJ]) ycix BUAIB; EKCTPAKTH TA
. . . 3arylryBadl Xap4oBi pOCTHHHOrO NOXO/DKEHHS (PEYOBHHH 3
Hani(abpukaTH, TOTOBI TIPOAYKTH, COKH, KOHCEPBH Ta iHIIE 18. : e 200 50
. : BMICTOM IEKTHHY, ICKTHHATH Ta IICKTATH; arap-arap Ta iHiii Kiel
6.30 ( TOMAaTHa TacTa, TOMaTHI COYCH ? ’
’ BOYCBI KOHUCHTPATH (Y T.4. ? yeH, 120 50 T4 3arYCHUKH POCJIIHHHOIO MOXOKCHHS)
KETHyIH TOHIO) IIpsHomnri; crerii Ta ix CyMilli; npyUIpasy, y T.4. CoycH (coeBui
. . . 2
6.4. Cyureni oBoi (y T.4. KapTouis), rpubH (Ky/IbTHBOBaHI) Ta 240 80 19. | €O¥C rpuOHHii Ta iHII), 32 BHHSATKOM TOMATHHX COYCIB, TipUYMLIs 120 50
0BOYEBI CyMillii; POJIYKTH NepepoOKH CYLICHHX OBOYIB " | (rorosa, ripYdYHHI MIOPOIIOK), CANATHI 3aNIPABKH, MAKOHES T
DpYKTH Ta ATOAH iHIIE
7.1. OpyKTH Ta SATOAHM CBIXKi, 3aMOPOXKEH1, KOHCEPBOBAaHI; COKH 70 10 XapyoBi 1006aBKH Ta ix cyMii (OapBHUKM HATYPAIBHI Ta ITYYHI,
pyKTOBi Ta sriHi cTabii3aTopH, EMyabraTOpH, apOMaTH3aTOPH, HATIOBHIOBAY] Ta
7. | 7.2. llponyktr nepepobku GpyKTiB Ta Arij| (BapeHHs, MacTH, 0 20. iHMIi); OLIET; cona XapHoBa; JIPDKIVKI; XapuoBi KOHIEHTPaTH /s 150 50
) 140 2 BHIOTOBJIEHHA MIEPIIHX 1 APYTUX CTPaB, ACCEPTIB, MYCIB, KPEMIB
> > b
JOKEMH, TIOBHJLIIO, XKeJle Ta 1HIIE) . . . ) : )
. T Ta 1H., AK1 HE BKJIIOYEHI 0 MEPENiKy B IHIIMX IIYHKTAX; CYIIM Ta
7.3. Cyx ‘1’? yir Ta ATOMH, Y .1, TPOLYKTH f yorMatyon 240 40 OynpHOHM IIBHIKOro NPUIOTYBAHHS, COJIOAOBUH EKCTPAKT
CYHIKH, CyX1 cymimn Ha GpyKTOBIM Ta ATifHINA OCHOBI
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3akinuenns maon. 9.2

1 2 3 4
21. | Cigb KyxoHHA XapyoBa Ta COJBbOBI CyMilli 120 30
22. | Men ta npojyKTH O/UKIISHUIITBA 200 50
23 TIpoayKTH AMTHAYOro XapuyBaHHs

" | ForoBi IPOyKTH TUTAYOTO XapUyBaHHS, CyXi MOJIOYHI CyMilii | 40 | 5

IIpEMiTKH: SKIIO XapUOBHil MPOJAYKT MICTHUTH y cOOi Pi3Hi KOMIIOHEHTH, fAKi MOXHA
BiZIHECTH 710 Pi3HMX KiacH}iKauiiHuX rpyn (Hanpuxiaag, GopommHAHI BUPOOH 3 HAYHHKOI,
KOHCEPBH M’SCO-POCIIMHHI TOMIO), pajiauiiiHuii KOHTPOJb IPOBOMUTBCS 3@ KOMIIOHCHTAMM,
AKi BU3HAYAE OpraH, IO 3IHCHIOE KOHTPOINS; JONYCTHMI PIiBHI BMICTY pajiOHYKTiliB y
KOHIIEHTPATi, y pO36GaBACHOMY CTaHi IOBWHHI HPUPIBHIOBATHCH JIO JOIYCTHMHX piBHIB
BiJUTOBIIHUX HATYPAJIBHUX MIPOJYKTIB.

JMonycmumi pisni emicmy padionyknioie y 600i, Mon0yi ma iHWUX HANOAX
eusznauaromo y Bx na 1 1, ¢ inumux npooyxmax —y bk na I xa.

Y eunaoxy, axuwo:

Co, Cs oy
APc,  JPg
peanizauis npooyKkmy 3a00poHeHa.

CrietianpHi MPOIYKTH JAUTAYOr0 XapuyBaHHS IPUAATHI IO CIIOXKHBAHHS, SKIIO
MMTOMI aKTHBHOCTI pamionykminiB okpemo ~'Cs Ta “Sr B LbOMY HPOAYKTI He
MEPEeBHIIYIOTH HOPMAaTHBIB, 3a3HAUE€HHUX BHLUE.

Kontpoms Bmicty *’Cs Ta *’Sr y XapuoBHX HpOZyKTax Ta MUTHIA BOAI
NPOBOIUTLCS HAa OCHOBI YMHHHMX CTaHIApPTIB, METOAMYHMX BKAa3iBOK, Y3TODKEHHX
T'0I0BHUM JIepKaBHHUM CAHITAPHHM JIIKapeM Y KpaiHu.

Paoionoziunuii KoRmpob cilbCbKO20CNO0APCHKOT CUPOGURU MA NPOO0EO/Ib-
yux moeapie 30IUCHIOEMbCA Op2aHamMu i YCMAHO6AMU CAHIMAPHO-enidemiono-
ziunoi cayncou Minicmepcmea oxoponu 300pos’s YKpainu, eemepunapHoro i
azpoximMiuHow cymcoamu.

PanionoriuHui KOHTPOJIb MPOAYKIlIT TBAPUHHOIO Ta POCIHMHHOIO MOXOMKCHHA
3MIHCHIOETBCS B KOJIEKTHBHHUX CLIBCHKOrOCIOMAPCHKUX MIANPHEMCTBAX 1 Ha Iij-
NPHEMCTBAX Xap4oBOI IPOMHCIIOBOCTI (M’sicoKkoMOiHAaTaX, MONOKO3aBOJax) IIpH
nepeaadi CHpOBHHHU Ha nepepoOKy abo 30epiraHHs, a TAKOXK Ha PUHKAX.

Jna docniomcennn 6é00u ma xapuosux npooykmis eio6uparomv npobu ¢
Micuax Haubitb w020 3a6pyonenna NPoOyKmie i 3a 00NoMo2010 npuadie 6cManog-
JUOIOMb CMYNIHG 3A0pYOHEeHOCMI.

IIpu BinGupanui npo6 ix BMILIYIOTE y CKJIAHI 6a10HU a60 MOJiCTHICHOB] MIlIKH
3a CIEiabHOI0 METOIMKOK 1 CKEPOBYIOTH Y pamioMeTpH4Hy sabGoparopiro, e 3a
00NOMO2010 CREYIWIBHUX PpAdioeleKMPOHHUX NpuUiadié 6uU3HAYAIOMb KilbKichib
padionyxnioie. TIpoxykTH, sIKi MICTATb PaJiOHYKJIIIM B MeXaX HOPM, BCTAHOBJIEHHX

160

T'onoBuuM Jep>xaBHMM CaHITApHHM JliKapeM YKpaiHH, MOXHa pealisyBaTH CITOXH-
BayaM. Y pa3i 3aBUILICHHA HOPM ITUTAHHS MPO BHKOPHCTAHHS KOXHOI MapTii TOBapy
BUPLIIYIOTH IICIIS OTODKEHHS 3 MIHICTEPCTBOM OXOPOHH 310POB’S Y KpaiHH.

Bemepunapno-canimapuy excnepmusy Ha PUHKAX Ci0 nposooumu 3
0006’°A3K06UM YPAXYEAHHAM Pe3YIbMAMie PAOiOMEMPUYHUX GUMIPIOSAHb, WO
30[ICHIOIOMb Yy MUNOGUX 1A00PAMOPIAX 6EMCAHEKCNEPMU3U MA AZPONPOMY,
o6naoHanux 0o3umempuuumu i padioMempudHuMy RPULAOAMU.

VYci Buay npoayKuil NisraioTs 0608’ I3KOBOMY PaJiOMETPHYHOMY KOHTPOIIIO
B nabopatopii, sika BHJa€ TO3BUI Ha iX MPOJaX, SKIO BMICT pagiOHYKIIAIB y MEKax
BCTAHOBIICHUX HOPM.

| 9.3. Cnonyku-pagionporeKkropm

Jesaxi Xap4oBi MpPOAYKTH MOXYTh CIYTyBaTH paliONpOTEKTOpaMH, TOOTO
3MEHITYBaTH a00 yCyBatH LIKIUIMBUH BIUIMB PajiOHYKIIAIB 3aBJSKH PI3HUM MeXa-
Hi3MaMm Iii. BOHH NOBMHHI BiNOBIZAJH TPHOM KpHUTEPiAM: OYyTH CTaGlILHHMHU,
e()EKTHBHIUMH Ta HETOKCHYHHIMH,

Josoni egpexmuenumu padionpomexmopamu € 6azamo 6IOHOGHUKIE, AKI
nPOAGNAIOMb KOPOMKOHACHY Oif0. 3aXUCHA Mis 1€l TPYNU PEYOBHH IOJIATae B
3JATHOCTI 3MEHITYBATH KOHUEHTPAI[II0 KUCHIO Ta MPONYKTIB Pajionizy BoAu (BilbHHX
pajiMKaiB) y KIITHHI.

3HauHy NPOTHIIPOMEHEBY JIII0 Mac ackopOiHOBa KMciI0Ta, BHsABIeHA HE3HAYHA
pamionpoTEeKTOpHA Tis eTUIOBOro cnupry. o peuoBHH, 1O MOPYUIYIOTH TPAHCIOPT
Ta YTHI3auUil0 KHCHIO, BIAHOCATh TaKOXK aIpEHaliH, TriCTaMiH, HITPHUTH, a3ulIH,
iaH1IH.

MexaHni3M Aii HiTpHTIB 0OYMOBJIEHHH MEPEBAXKHO TPAHCIIOPTHOKO TiIIOKCIEHO,
M0 BUHUKAE B PE3yNbTaTi IIEPETBOPEHHS MiJ IXHIM BIJIMBOM TeMOIo0iHy B MeT-
remornoGin. I[lporunpoMeneBy [il0 MiaHiAIB TOB’A3YIOTh 3 IXHBOK 3[ATHICTIO
OI10KyBaTH aKTHBHICTB 3aJTiI30BMICHUX JTUXATBHHUX (PEPMEHTIB.

Otxe, paniozaxucHui edekT nmepeniueHux CIONYK y PiI3HOMY CTYNEHI MOB’si-
3aHMH 3 TillOKCI€I0 KIITHH 1 TKAaHHH Ta TOPYLICHHSIM MpPOLECiB yTHIIi3alii B HUX
KHCHIO.

Henoniku icHyrounx y 1el 4ac XiMiYHHX pamioNpOTEKTOPIB — LE NEPEBANKHO
no0iuHi TOKcH4HI eQeKTH Ta OOMEXEHHS TPUBAJIOCTI IX il y waci (1-4 rox).

Inma rpyna pe4oBHH-PaRioNnpoTeKTOPIB — 11e XapuoBi peuoBHHH, sIKi mil-
BHHIYIOTb 3arajibHy CTilKicTh opranismy H onipuicts indekuii a6o cTumy.io-
0Th AKTHBHICTh KPOBOTBOPHOI CHCTEMH.

MexaHi3M iX HpoTHIIPOMEHEBOI iii MPUHLMIIOBO BiAIMIHHHI BiI Mpenaparis
KOpOTKoyacHOi Aii. BOHH NMiABHINYIOTH 3arajibHy CTIMKICTh OpraHi3My Ta OIIpHICTH
in¢exuii abo CTHMYIIOIOTH aKTHBHICTH KPOBOTBOPHOI CUCTEMH.
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3 icmienux npodykmie eupoonswome npenapamu, 00 AKUX HAIEHCAMDb:
Memunmecmocmepon, Qimoypeaza (binkoeuit pepmenm), xun’suene Kopoe’aue
Monoko (in’exyii), nonighnaein, sxcenbumens, ekcmpaxm zpeuku, Kanicei i mazniegi
coni acnapazinoeoi Kucnomu, anvzinamu, NeKMuH, Cyib@am 0eKCmpuny, 2ikozeH.

IepepaxoBaHi npenapaTty pajio3axucTy MalOTh Pl 3arajbHUX BIACTUBOCTEH.
BoOHH BUSBIAIOTECS Hee()eKTUBHUMH, SIKIIO Il pEYOBUHH BBOASATHCS Oe3MocepeHbo
IEpEA ONIPOMIHEHHSIM.

Yepes Te, mo OuIbLIICTE 3aC00iB 1 METOMAIB OIOJOTiYHOrO 3aXHCTYy CTHMY-
JIIOIOTH KPOBOTBOPHY aKTHBHICTb, BOHH MOYTh OYTH IEPCIEKTHBHI IIPH XPOHIYHOMY
ONPOMiHEHHI JI03aMH HWXKYE JIETATbHUX.

VYBech KOMILIEKC 3aXO[iB 3aXHCTy BiJl BHYTPIHIHBOI'O ONPOMIHEHHS pea-
mi3yeThes y ABOX Hamnpsmkax. Ilepumit 3 HMX nepegbadae 3acTOCYBaHHS PI3HHX
OpPUHOMIB 1 TEXHIYHUX 3acobiB, CIPSIMOBaHUX Ha 3anobiraHHs abo oOMeKEHHA pa-
JII0aKTUBHOrO 3a0pyaHeHHs 00’ eKTiB HABKOIMIIHBOTO cepefosuiiia. Hacamnepen nis
bOro HeoOX1HO mocnabuTh 3abpyaHEeHHs KOKHOTO 3 XapyOBHX JIAHIIOTIB HaIXO0JI-
JKEHHS PalioOHYKIIJIB ycepeauHy opraHiaMy. J[o Takux 3axoliB HaJEKHThH 3aCTOCY-
BaHHS IPUIOMIB (MEeXaHIYHWH, arpOTEeXHIYHUH, XIMIYHHH, arpoXiMIUHHU#), SKi 3MCH-
LIYIOTh PYXJIUBICTh PaJiOHYKIIJIIB ¥ cHcTeMi IpyHT — pociinHa. Lle 3sHiManHs 3a0py-
HEHOr'0 [apy 3eMJjli, BHECEHHS MOOpUB, BallHyBaHHA (00 y KHCIOMY CepeNoBHLIi
PaJiOHYKIIIAN NEPEXOAATh Y POZUHHHHUI CTaH 1 3aCBOXIOTHCS pocinHaMu ), OpraHivHi
JoOpuBa 30UTBIIYIOTH COpOUiHHY €MHICTh IPYHTIB. IIpH 1pOMY BOHHM mepeLIKol-
XKAKOTh HAIXOKEHHIO B pocanan *Sr, ¥Cs Touo.

Line 3axo4iB APYroro HampsMKy — npodilakTHKa | Tepanis ypaxkeHHs pajio-
HYKIiZ[AMH 'y ‘pe3yIbTaTi iIXHHOTO MOTPAIUISIHHS Ha TOBEPXHIO TU1a abo BCepeauHy
oprasismy. ‘

MenuyHa pgonoMora y BHMIAAKY TOTPAIUISIHHSA PpaJiOHYKIIAIB ycepeauHy
OprafisMy Mo)Ke BECTHCS B ICKIABKOX HaNpAMKAaxX:

1. MexaHiune BHOAaleHHS — TNPOMHMBAaHHA NUIYHKY, BBEICHHS COpOEHTIB,
KOMIUIEKCOYTBOPIOBAYiB.

2. BBeneHHs pafionpoTeKTOPiB (AaHTHOKCHAAHTIB, PCYOBHH, IO 3HUKYIOTH
edext GionoriuHol iil ompoMiHeHHN).

3. IlpuckopeHHss BHUBE/EHHS IHKOPIIOPOBAHHX DPAiOHYKIIAIB 3a JIOIOMOTOI
PI3HHX IIperaparis.

Taxki npenapaTi NOAINAIOTHCS HA J(BA KITACH.

Crionyky, IO MPHCKOPIOIOTH BUBEACHHS PAaJiOHYKIINIB, JIOKANi30BAaHHX B
opraHax i TKAaHHHaX:

a) HepaJioaKTHUBHI aHANOTH-KOHKYpPEHTH (TpenapaTH HOAy — aHaJIOTH
TpENapaTH Kallilo — aHators ' Cs i Kamplliio — ananoru °Sr). Barato 3 mux enem-
eHTIB BXOISTH 0 CKJIAXy Xap4yOBHX HPOJYKTIB: KaJbLil MICTHTBCS y CHpi, Iepli,
xabaykax, Kpori; Kanii — y 6akiiaxkaHax, TOpOLIKY, KapToIJIi, MOMixopax, OypsKy;

6) xoMIuIekcoyTBOpIoBaYi (Tpunox b, anerinaTn). ‘

13lI
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JIOLUIBHO 3aCTOCOBYBATH pPEYOBHHH, fKi IPHCKOPIOIOTH OOMIH DPEYOBHH
(muTHMHA pexuM, 6ionoriuHo akTHBHI peqoBuHM). Hanmpukian, 1is 4epBoHOro BUHA Y
MiJIBUILEHUX [03aX CIpHsi€ KPOBOTBOPEHHIO, a Jesiki (PEHONbHI CIIONYKH, IO Mic-
TATHCA B HUX (AHTOLIAHH, KATE€XiHM), 3/aTHI YTBOPIOBATH 3 JIEIKHMH Pa/liOHYKJIi [aMH
BA)KKOPO3YHMHHI KOMIUIEKCH, SKi IOTIM BHBOIAThCA 3 opraHismy. OAHak KiIbKiCTh
(EeHONBHUX CHONYK y BHHAX Malla, a PaAIOHYKIIIM AyXKe IBHAKO MOTPAIUILIOTE J0
KPUTHYHHX OpraHiB, TOMy BXMBaHHS aJIKOroii0 4depe3 1-2 roa micias onpoMiHEHHs
He Mae ceHcy. HabaraTo KOpHCHINIE NHTH CBiXO3aBapeHH# 3eleHuil 9ail, BiH
GaraTmnii Ha ()eHONBHI CIOJYKH Ta BITaMiHH, Ma€ aTHOKCHAHTHI BJAaCTHBOCTI,
3MEHIITYE IPOHUKHICTS 1 TaAMKICTh KamiIApiB.

B ocranHi poky 3’IBAIHCS pOOOTH 3 HOCHIDKEHD 3aXHCHOI AKTHBHOCTI aMiHO-
KHCHOT (THiNUHY, HUCTEiHY, MIYTaMiHOBOI KMCIOTH TOLIO) Ta iX moxigumx. Ilig-
BHUIEHMH IHTEpEC O aMIHOKHCIOT Ta IHUIMX CHONYK, ONH3bKHX [0 MPHPOIHHX
MeTaboiTiB, MOB’s3aHUIl HacamIiepe] 3 THM, IO BOHH NPAKTHYHO HETOKCHYHI Ta
MOXYTb CIIyT'YBaTH €HIOr€HHUMH pajioNpOTEKTOPAMH.

VBary AocniiHUKIB NIPHBEPHYJIa aHTUMYTarcHHa aKTHUBHICTh a-ToKO(depona
(sitaminy E). L{s cnonyka 3maTHa NpUTHIYYBATH MyTarene3, BUKIHKAHUHA XIMIYHMMH
1 Qi3nYHIMH MyTareHamH, BipyCaMH, CTapiHHSM.

Bennka ysara npuainieTbcs MOCIIDKEHHIO aHTMMYTareHHol mii pi3HUX poc-
JuH. YncneHni MO3UTHBHI pe3ysIbTaTH, OTPUMaH] IIPH BUNPOOYBaHHi aHTHMYTarcHHOT
Ji1 poCIINH, BUKIIMKAIIK IHTEpEC IO POCAMHHUX eKCTPAKTIB y pamioGionoris. 3okpema,
TIOKA3aHO IIPHTHIYEHHsA MYTAaUifHOro mponecy, Lo IHAYKYEThCA 10HI3YIOHOIO
pajianieto y apo3odiny, GiTOHIHIAMY YACHUKY Ta BUTKKOIO 3 JIMCTA €BKANINITA.

BiNpiicTs JOCHiMHUKIB MOALIIIOTE TOYKY 30pY LIOJO TOro, IO 3aXHUCHA JIis
palionpoTeKTOpiB Haifyacriuie noB’s3aHa 3 “OiOXIMIYHMM HIOKOM™, BHUKIHMKaHUM
HHUMH Yy KITHHL. Tak a0o iHakule Ail0 pagioNpoOTEKTOpIB, 10 3aXMINAIOTh Bif
IpOMeHeBOI 3arubeni, MoB’A3yIOTH 3 IX BIUIMBOM Ha KITHHHHMH Merabomism. V
3B’A3KYy 3 LIMM HaM 3/A€ThCS LIKaBOO rinoresa Jlanrenaopda, 3riauo 3 koo icHye
HOpsMUii 3B’A30K MDXK pajiioNpOTEKTOpaMH 1 MexaHizaMoM il HAM® (LuksioaieH 031 H-
5'-monodocdary). Ha xymMxy aBTopiB wLiei rimoresu, NPOTEKTOP TPAHCIOPTYETHCA 110
KJIITHH, 1€ B3a€MOJIE€ 3 pelenTopaMu afeHUI-IMKIa3Hol cucTeMd. Taka B3aeMomis
MDK PELENTOpaMH Ta MPOTEKTOPAaMH BHKJIHKA€ AKTHBAIIO aJeHiI-IMKIA3HOI CHC-
TEMH, poJIb KOl noysirae B neperBoperdi AT® Ha uukniuny AM®. AxruBanis miei
€H3HMHOI CHCTEMH IIPHBOIHUTH [0 30UibIICHHS piBHA HAM® y knitunax. OveBHaHO,
e()eKTHBHICTh MPOTEKTOPIiB B 3aXHCTi TBapUH OOYMOBJIEHA iX 3/ATHICTI) CTHMYIIIO-
BaTH crienuiuny Qisiomoriuay aktuBHicThb. JInsg Toro, mob oTpumatu e eKTHBHHIA
3aXUCT, HeOOXIMHUH BULIHi piBeHb UAM® y KIIITHHI, HIK Y HOPMI.

Otrxe, 3rifHO 3 Li€I0 TiNOTE3010, MEXaHI3M Mii pamioNpoTEKTOPIB pi3HO-
MAaHITHOI XiMIYHOT IPUPOIM 3BOAMUTHCS 10 CTUMYITIOBaHHA PEaKIiii, o miBHILYIOTh
piBeHb muKIiYHUX AM® y kiituni. Ak ¢idomo, came monexynam yAM® 3azsuuaii
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8idsooumbCA ponb pezynamopie memavoniunux npoyecie. Moscnueo, yi npoyecu
Moxcymb chpusmu penapayii (unpasnennio nowkooxcens y /JHK). I'inomesa
Janzendopgpa noacnioc ponv padionpomexkmopie y 3axucmi 6i0 3azubeni
ONPOMIHEHUX MEapui.

9.4. BusHaueHHs pafioakTUBHOCTI Y NPOAYKTaX Xap4YyBaHHs

9.4.1. BuzHayeHHs1 TUMOMOI CyMapHoOi
B-padioakmueHocmi M’sica, Kicmok ma M’sicHUX NpPodykmie
3a MUMOMOIO aKMU8HICMIO 30JIbHUX 3anuuiKie

00’cxkmu docnioxncennn:
3pa3ku M’fca Ta BTOPUHHHX NPOJYKTIB 320010 PI3HMX BU/IB TBAPHH Ta HTHLI,
M’SICHI IIPOJIYKTH B aCOPTUMEHTI, AHIS Ta SALETIPOSYKTH.

Mamepianu, peaxmugu ma 001a0OHARHA:
® paJioMerp;

® Bary aHaJiTHYHI;

® [OJiCTHIECHOBI MAKETH;

* HIX;
® M’sacopyOKa;

® THUIJI MOPIENSHOBI;

® YaIlIKH;

e excukaTop 3 Bucymenum CaCly;

® CTYTIKa i3 NiCKOM; )

e Bard TEXHIiuHI;

e IIIIIaTeli;

® CKJISHI IAJTMYKH,

e a36ecTOBI IITACTHHKH;

e Ta30Bi HaJLHUKA a00 €TEKTPOILIUTKY;

® CIEKTPOIiY;

e cymmunpHa mada Ha 105-110 °C;

e pecmiparop “IlemocTox”;

® BaTa;

® Mapis;

¢ iHdpayepBOHA JaMMa;

® ETaHoI;

e erajonHHH npenapar izoTon *’K (200-300 mr KCI).
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3a manoi pajiioakTMBHOCTi 06°€KTiB ii HE BAAETHCS BUSABMTH EKCIIPEC-METOOM,
TOMy CyMapHy [-aKTHBHICT BH3HA4aiOTh 33 30JbHHM 3aJMIIKOM Hpobu. ITome-
pennbo npoly KOHUEHTPYIOTH (0307sr0Th). HaBaxky oTpuMaHoi 301M NeBHOT MacH
(200 abo 300 Mr) posmiliylOTh Ha CTAHAAPTHiM AMOMIHIEBIH MIIOKII ILUIOUIEIO
2,5 cM’, BU3HAYAIOTH MIBHKICTH paxyHKy N, (IMII/XB) Ta pO3paxoBYIOTb CyMapHy
NUTOMY [-pajiOaKkTHBHICTE 30]IM, a IOTIM 3 YpaxXyBaHHAM KOHIIEHTPYBaHHS 3a
AOIIOMOTOI0 O30JICHHS BU3HAYAIOTL CyMapHy IHTOMY B-pafioaKTHBHICTE MPOGH.

Cymapna B-panioakTuBHicTh Bijobpaxae muroMy panioaxtusHicts (Ki/kr abo
Ki/m) 06’exTiB BeTepuHApHOro Harusgy, OOYMOBIEHY CyMillIO [-BHIPOMiHIO-
BAJIBHUX 130TOIIB HEBiOMOro Ckiamy. BusHauuBum ii, MOXHa INBHJKO (IIPOTATOM
JHS) MI3HATHCA TIPO PiBeHb 3a0pyMHEHHS 00 €KTIB PatiCAKTHBHHMH PEYOBUHAMH.

Kani#, 10 BX0AMTS 110 CKIIaNy JOCTIUKYBaHHX 06 €KTIB 32 paXyHOK BMICTY y
HBOMY IIPHPOAHOTO Pa/lloaKTUBHOTO i30ToNy Kamiro-40 (0,0119 %), creoproe nutomy
pazioakTHBHicTh opaaky # -10 ® Ki/kr cupoi npo6u. CymapHa B-akTHBHICTB 06’ €K-
TiB NIpu AedinmTi Kaniio y npobi 06yMOBIIOETHCS TiABMILEHHM BMIiCTOM INTYYHHX
PaAIOI30TOMIB NPOAYKTIB ANEPHOTO MOALTY, Cepell AKMX MOXYTh OYTH paioi3oTomnu
BHCOKOI pajlioTOKCHYHOCTI (Hanpukaazn, fox-131,crponniii-90, uesiit-137 ta in.). ¥
[{bOMY BHMII3JIKy PIBEHb CyMapHOI IUTOMOI Pa/iicaKTHBHOCTI 06’€KTa Oyiie BUIMM 3a
obymoBnenu# izoromom Kajiio-40. ToMmy, BH3HAYMBIIM CyMapHy [-aKTHBHICTb
npobH, HEOOX1THO MOPIBHATH OTPUMaHi PE3YNBTATH 3 PO3PAXOBAHOK AKTHBHICTIO
11pobu, 00yMoBIeHo0 KanieM-40 (tabi. 9.3).

Tabnuysa 9.3
Iutoma B-akTusnicrs (n 10 ~ Ki/kr) gesknx xopmis

Ta NPOAYKTIB, 00yMOBJICHA RPUCYTHICTIO Kanio-40

Mponykr Iuroma B-akTuBHiCTH
Mosnoko KopoB’siue 1,0
SlnoBuuMHa 2,5
CsuHMHA 1,9
M’sco xponuka ‘ 29
Puba 1,9

Ilio2omoexa npo6. 3pa3ox npobH MOBHHEH OYTH THIIOBUM J71s 00’€KTa, a Maca
(06’eM) Taxo10, MO0 Mic/as KOHUEHTPYBAHHA OTPHMATH JOCTATHIO KUTBKICTb 30/M IS
BH3HAYCHHA CyMapHOi -aKTHBHOCTI Ta NPOBEJCHHS PagioXiMi4HOro aHamisy. CTpokH
Biibopy npo0 BM3HAYAIOTBCA BHIOM IIPOAYKTY, CE30HHICTIO HOrO OTPUMAHHS Ta
PIBHEM pafioaKTUBHOCTI (Tabi. 9.4).

Binbuparoun npobH, ZOTPHMYIOTECS TAKHX IIPABHIL.

ITpobu M’sica GepyTh 3 HEXHPHOI YaCTHMHH Tymr. J{ns ananisy MOKHA BMKO-
PHCTOBYBaTH M’si3M mMi 260 KinniBok. OmHOTHNHICTE NPoO M’sca, mo Bixbupa-

I0TBCSL, Ia€ 3MOTY NOPIBHATH OTPMMAaHi Pe3yNbTAaTH IIPH JOCIIIKEHH]I M’ica TBAapHH
PI3HHX BHIIB, HOPOJH T4 BiKY.
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Tabnuys 9.4

CTpokM Ta HOpMH Bin6opy mpo6 s JOCHKEHHS Ha PallicAKTHBHICTH

O6’exr Crpoku Bigbopy 1po6 Maca npo6wu, Kr
M’sico Becna Ta ocinb 2-3
Kictku Becna Ta ocinp 0,5
KonieHTpoBaHi KopMH Ocinp (y Mipy HaIXOIKEHHSN) 1-2
Momnoxo IokBapraibHO 5-6
Puba cBixka Y Mipy HaIXO/KEeHHS 3,0
Bona Becna 1a ocigb HeoOxigani 06’ eM

Tabruysa 9.5
Hpu6awsumii BUXia 30.1m i3 JesIKHX BUIIB npo6
ITpoGa Buxin 3omu, % Bix cupoi Macu
M’sco 1,0-1,5
Mornoko 0,7-1,2
Kictku 35,0-50,0
Boaa Pisnuii 3amexxso Big MiHepassanii

OJHOTMIHOCTI CIiJ{ JOTPUMYBAaTHCh 1 MpU BinOopi mpob KiCTOK, OCKUIBKM
Bifkiamu ocTeoTponmHux (KICTKOBMX) pajioi30TOMiB (HANpUKIAZ, CTPOHIi0-90)
HEPiBHOMIPHI He TUIbKK B PI3HHX KICTKaX KIiCTAKY, ajle 1 B Pi3HMX JIIAHKaX OfHiei i
Ti€l camol kicTku. Jns pociiikeHHs 3pydHo OpaTH ocTanHI pedpa, npenapyrodH ix 3
ILIEBPAJIEHOT IIOBEPXHI, 1O [a€ 3MOTY 36eperTH TOBApHUI BUIIIAJ TYLIL.

3a HeBeIUKOT MacH NTHIIL Ha aHali3 6epyTh 3—4 TYLIKH, BIIUIIIOTE M SICO BIf
KiCTOK Ta pobnsaTh cepeHio npoby. M’si3u Ta KICTKH JTOCHILKYIOTh OKPEMO.

Sliius BigOupawTh Bim kypeit 3 oapniei nraxodepmu, sKi 3HaxXonMIMCA B
OIHAKOBUX yMOBaX i TOIYBAMCA OJHAKOBOMH KopMmaMmu. [lns aHanisy Oepyrs 2-4
JecaTKa g€lb Ta 00 €QHYIOTh iX y cepemHio IpoOy. Bcro nmpoby seub po3ainsaiorh
mepea aHanizoM Ha icriBHY uacTuHy (OUIOK Ta XOBTOK) 1 IIKapamyly, Ky JO-
CHIIMKYIOTh OKpemo. 3abpyaHeni 330BHI SHI He ciij BkmouyaTH y npoby. IIpoby
S€1b TPAHCIIOPTYIOTH Y LIOMY BHIJIAI B YIIAKOBIL, KA 3a6e3nedye ix 30epexeHns.

I[MpuiimMaroTh Ta MONEPEAHBO 0OPOOIAIOTH AOCTaBNIEH] B JabopaTopito npobu y
CrelialbHOMY IPUMIllleHHi, 00JaTHaHOMY BUTSDKHUMH Ta CYLIMIBHUMH HIaQaMH,
My(QEeNbHUMH T€YaMu, NpUiaJaMu JUli MHTTS TapH, Hocyly i 3a HeoOximgHocTl —
npod.

Marepian mepen B3ATTAM cepepHboi HpoOH 1o6pe mepemilnyroTb. M’saco
nonepeaHbo MOApiGHIOITE HOXKeM abo y M’scopyOmi. Maca cepenHboi npobu
noBMHHA OyTH TaKOK, 00 Maca OTPUMAHOTO 30JIbHOTO 3aJMIIKY Oyna JT0OCTaTHBOIO
JUIS 31IMCHEHHS BOX paTioXiMidHuxX mociipkens (40-60 r). Pekomennanii HaBeneno
B Tabm. 9.5.

IpoBoasATh NomepeHio 06pobKy mpob, sika nonsrae B ix MiHepanisauii. Buxo-
PMCTaHi MPH BOMY METOIM MOXYTh OYTH Pi3Hi 3a1eXHO Bil BULY JOCIILKYBAHOTO
MaTepiany, XiMi4HOI NMPUPOINM paXiOHYKIIIB, sKi BH3HAYAIOTBCA, TAa CXEMH pasio-
METPUYHOIO aHAII3y.

IMpouec MiHepamizalil ckIagaeThes 3 3-X IOCIHIIOBHUX €TaliB: BUCYIIBaHHs,
0OBYTTIOBaHHSA Ta 030JICHHS IPO0. '
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Bucywysanns npo6. Tlpobu M’aca, sKi BiAUICHI BiJl JKUPY, CYXOXH/b Ta
KICTOK, NOAPIOHIOTH, 3BaXYIOTh Ta MiICYIIYIOTh NIPU KIMHATHIH Temneparypi, a
HOTIM CYLIATh HA JIOTKAX y cyinvuibHii mwadi mpu 80-100 °C no nmocTiiinoi Macu.

KicTku BiOKpPEMITIOIOTH Bifl M’IKMX TKAHHH KiCTKOBOT'O MO3KY, IOIPiOHIOKOTS,
3BaXYIOTh Ta CyIIaTh y CylHabHiH wadi mpu temnepatypi 100150 °C npotsrom 2-
3 roguH.

KonuentpyBanus BogHnx mpo® MOCATa€TbCs iX yNMaprOBaHHAM 3 MOLATBUIAM
O30JIEHHSM 1 pagioOMETPIEI0 CYXOro 3alUIIKY.

Obsyzniosanns npo6. Ilicas BCTAHOBICHHS TOCTIHOT MacH NIpobH CyXuii 3a/u-
LIOK Npo6H 06BYT/IOKTH 3a JOIIOMOrOK HOTO MPOXKAPIOBAHHS HA EIEKTPOILIHTII Y
BUTSKHIA wadi. IIpobu m’sca Ta pubM MOXKHA CANIOBATH HA BEMMKMX CKOBOPOJAX.
Orpumanuii OOByrIeHMH matepial MEHIIOro 00’€My MEepeHOCATh Y IOPIIEISHOBY
Yamky abo TUINIb Ta NPOAOBXKYIOTh OOBYriItoBaHHs. [lopIensHOBI THIIII Ta YaLIKH,
NpHU3HaYeHl Ul 030JEHHS Mpo0, K00pe MHUIOTh, BUCYINYIOTh, HyMEPYIOTh (MOXHA
PO3YMHOM XJIOPHOIO 3aJli3a), MPOKAIIOTh y MydenpHiil medi 10 nocTiiiHol Mac,
IIOTIM OXOJIOIKYIOTh B €KCHKATOP1 Ta 3BaXKYIOTh. Y MpOKajeHi Ta 3BaxeHi THrii abo
Yaurky MOMIIAIOTh HABAXXKY NPOOH.

Ilpouec oOByrnoBaHHS BBaXKAIOTh 3aKiHUYCHHM MicNs CrydyBaHHA Npobu Ta
3HUKHEHHS THMY.

Osonenns npob. O6BYTIEH] CyXi 3aIHILKKM 030JI0Th y MyQelbHHX Ieyax 3a
temrneparypu 400-450 °C, a npobu kictok — npu 600-800 °C. V npoueci o3oneHns
TEMIEpaTypy y MyQenbHii Iedi HiIBUINYIOTh HOCTYIIOBO, 1100 3an06irTH 3aropaHHIo
Matepiaily Ta BTpaTi pajioHykIiaiB nesito-137, cuniro-210, iomny-131. Tpusanicts
O30JIEHHS 3al€KHUTh Bl KUIBKOCTI Ta BMJIB OpraHivHux Ccmoiyk y npob6i. Omn-
TUMAJBHMM 9aCOM JUIS POCIMHHMX MPoO Cilif BBaxaTH 2—4 Toj, JuIs M sca, MOJIOKA,
KICTOK Ta KOPEHEIUIOAIB — 15-25 roa. 30BHIIHBOI 03HAKOIO T'OTOBHOCTI 30NH € il
KOJip — CBiTH0-CipHit. JIIst JOCATHEHHS TaKOro CTaHy 30JIbHOTO 3AIULIKY MOXe OyTH
BUTPAYEHO 3HAYHHUH Yac, a Ie, CBOCKO YEProro, OB A3aHO 3 BTPATAMH PaliOHyKIiIB,
AKI BH3HAYAlOTHCA. IS NMPUCKOPEHHA IPOLECY O30JIEHHS Y 300y MONAIOTh TaKy
KUIBKICTD “L@apChKol ropitku”, moOH Kparuli KMCIOTH HE CXOMMIM Ha JHO Ta CTIHKH
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HOPLESHOBOTO ToCyly. SIKITO micist BKa3aHOTO Yacy TepMiyHoi oOpoOku 30ma He
Habyna CBITIO-CIpOro Kombopy, TO ii J0030J€HHA NPOBOAATH y IMpOLeci pamioxi-
MIYHOrO aHaJIi3y Michs BHECEHHS Y Mpoly HOCIiB.

Hociem cnyrye eneMeHT omHOMMeHHHUIt ab0 CXOXHMH 3a XIMIYHHMH BIACTH-
BOCTAMH 3 BHMIpDIOBaHMM pajioakTHBHMM i3oronoM. Hocii BBOAATH y BHIIAm
THTPOBAHHUX PO3YHHIB 3 TOYHO BiZIOMOIO KOHIEHTpalicto (Mr/Mi). Benenu#t y mpoby
HOCIi# 30iAbIIYy€E MAcy €IeMEHTY, L0 BUTATAE€ThCS, Ja€ 3MOry MPOBECTH HOro 3a Co-
6010 BIIPOIOBXK YCiX €TAlliB aHAi3y, YHUM JIOCATAETHCA HalIOBHIlIEe HOro Jo6yBaHHS.

Osoneni npoOH MicAs OXOJOMKEHHS IMEepPEHOCATh 3 My(DenbHOI medi B €KCH-
KaTop, OXOJNIOUKYIOTH AO KIMHATHOI TEMIIEpAaTypH Ta 3BaXKyIOTb. BigHIMaloTh Bij
3aragbHOi MACH THIJA 3 30JI0I0 BJAACHY MAcCy TUIJIA Ta OTPUMYIOTh Macy OTPHMAaHOL
3014 Ipo0H, Ky HOPIBHIOIOTDH 3 IAHKMH, HaBeleHUMH B Tabn. 9.5.

Po3paxoBytorh KoeilieHT KOHLIEHTpYBaHHS NPU O30JICHHI, KUl Oyae BUKO-
pUCTaHHH UIA MepepaxyHKy BHMIPSHOI pagioakTHBHOCTI 30/M Ha pajfiOaKTHBHICTH
cupoi npodu.

Jlns tBepapx mpob koedillieHT 030JICHHS pO3paxoByIOTh 3a (FOPMYIIO0

Koasz/mI,

Je my — Maca OTPHMaHOi 301, T; m; — Maca CHpOi HAaBaXXKH, BUKODHCTAHOI JJis
030JIEHHH, T.

BusHayatouu koeini€eHT 030J€HHA, CIiN IaM’iTaTd, OI0 OTPHMaHa 3071a
FirpocKoMivyHa, TOMY Bifipa3y Hicas ii 3Ba)XKyBaHHS BiAOHparOTh HABAXKY 3071H Ha
paioximMiuHu#i Ta pasioMerpuyuHuit aHasi3y. I1pu mpoBeneHHI JOCHiIKEHD y Mi3HILIL
TEPMiHH 301y 3BaXKYIOTh BIPYFE 3 IOBTOPHHM PO3PaxyHKOM KoedillicHTa 030JICHHA.

TotoBY 301y pO3THPaOTh Y ApiOHHI MOPOLIOK BY3bKHM KiHIIEM TOBKA4YMKa Y
Ti#l caMiii garmii a6o THUIH.

AnropurM ananizy

CymapHy aKTHBHICTH Mpo0 BH3HAYAIOTH, MiANAIOYH PAJIOMETPHYHOMY BHMi-
proBanHIO Oe3rmocepeHbO 30ibHI 3aMMIIKK. Jlji HBOro Ha aHATITHYHHMX Barax 3Ba-
xytots 200-300 mr 3omu. HavocaTs 30y Ha CTaHAApTHI AIIOMIHI€BI MiAJIOXKKH,
3MOYYIOTh €T4HOIOM, PIBHOMIDHO PO3NMOAUIAIOTH Ta CyIIaTh NiA iH¢padepBOHOIO
JaMIIo0. AHai3 mpoBoasaTs Ha yctaHoBkax JII1-100 a6o YM®-1500 npotarom yacy,
HEOOXIHOTO JUIs OTPHUMaHHS PE3YyNIbTATy i3 33JaHOI0 TOUHICTIO.

Fotytoun pamioMeTp 10 eKCIUTyaTalii, HepeBipsAloTh podOTy ImepepaxyHKOBOI
cxemu. BCTaHOBIIOIOTE 32 BOIBTMETPOM poOOUY HAOpyry JidiibHHKA. Bcra-
HOBJIIOIOTH HIBHJKICTH MipaxyHKy ¢oHy nporaroM 30 XB y TMX caMHMX yMOBaXx, Y
sakux Oyae nposenena pamiomerpis npo6. HIBuakicTs paxyHky ¢oHy (iMn/xs) pos-
pPaxoBYIOTH 32 (POPMYIOIO

Np=N/t, imn/xs,

168

ae Np — MBUAKICTE paxyHKy ¢oHy (IMI/XB); f— TPUBAIICTh PaXyHKY IMIIYJIbCIB, XB;
N —3araibHe YKCIo IMITYIIBCIB Bi QoHY.

[Micis pamioMerpil mpoO® MIBUAKICTE paxyHKY (POHY HeoOXiqHO BH3HAYHUTH
NOBTOPHO. Y pa3i nomitHOi 3MiHH (GoHY A po3paxyHKiB OepyTh cepenHe 3HAUYCHHS
IIBOX BUMIpiB.

Ilin niuuapHUK Ha BigcTaHi 3-5 MM BiJ BiKHA JHYMJILHUKA PO3MILIYIOTH
eranonuuit npenapar “K (200 a6o 300 mr KCI), npurotoBicHuii Ha CTaHAapTHii
amoMiNieBiH mimioxui romero 2,5 cM’. BH3HAUYAIOTE UHCIO 3apEeCTPOBAHHX
IMITYJIBCIB BiJ €TANOHY 33 Yac paxyHKY (?), SKHil 32 3BUYAHHUX YMOB qopiBHIOE 20 XB,
Ta 00YHUCTIOITh, Ny, (IMIT/XB).

Ilpu ommux i TMX caMMX BHMoOrax (BiACTaHs BiJl Ipenapary A0 JHYHIILHHKA,
pO3MIp Ta MaTepial MiUIOKKH, poboya Hampyra JYWIbHUKA), CTAHAAPTHHX IS i€l
PaioMeTPHYHOI YCTAaHOBKH, BUMIPIOIOTH MIBUIKICTh PaxXyHKY BHIIPOMIHIOBAHHS BiJ{
npenapatis 30a6HHAX 3THHIKIB (110 200 a6o 300 Mr) ycix mochimxysanux mpob. Yac
paxyHKy BHMOHMpAaIOTh 3aJIeKHO Bil 3a4aHol BEIMYHHH BiHOCHOI CTaHIAPTHOL
MOXUOKH.

euakicte paxyHky (iMmn/xB) Bix npenmapaty 3 ¢OHOM BH3HAYAXOTH 34
thopmyoro

N =Ny +spasor/l; IMII/XB.

IBuakicrs paxyHKy Biff xoxkHoro npenapary 6e3 dbosay (iM/xs) BU3HAYAIOTD

3a $hopMyIIoI0
N,= N'— N, imn/xs.

BuKOpHCTOBYIO4M OTPHMaHI AaHi PaJioOMETpii eTaIOHY Ta npenapary 1a BijloMi
nami, 3a eraionoM K po3paxoBywoTh nuromy B-pamioakTMBHICTB AOCHIHKYBAHOL
npobu (Ki/kr abo Ki/n) 3a popmyioro

A=((N,- Np) K. K,;)/my, Ki/kr (Ki/m),
ae N, ta Ny, — mIBHIKICTh paxyHKY BHOPOMIHIOBaHHSA Npobu Ta ¢ony imn/xe; K, —
KOe(ILIEHT IIEPEXOY BiJ| AKTHBHOCTI, BUPAXEHOI B IMITyIbcax B 1 XB, 10 aKTHBHOCTI,
BHUpaXeHOi y kiopi (koediuieHT 3B°513KY); K,; — KOediliEHT 030JI€HHS, IO AOPIBHIOE
Maci 3014 y IpaMax, OTPUMaHOI pu o3oiieHH1 1 kr npoaykrtie abo 1 1 MONoKa, BOAM;
m;— Maca HaBaKKH, B3STOI JUIsi PAJIOMETPHYHHX JOCHLKEHD, .

KoediuienT 3B’sM3ky BH3HAYAIOTH 33 XJIOPHJOM Kajlilo, I8 YOro Ha
AHAIITHYHUX Barax 3BaXKYIOTh TOYHO TaKy CaMy HABaXKY BHCYILEHOTO XJIOPUIY
Kalifo, mo 1 HaBaxky 3omu (200-300 wmr). BuMIpIOIOTH pagioakTHBHICTL B
aHajnorivHux ymosax. OTpHMaHi JaHi 3a0HCYIOTh Y TabIHLIO.

XapakTeprcTrka Ta | Maca 301 1po6, r | Koedimienr IMuroma cymapna
Maca 3pa3ska 030JICHHS B-panioaktusHicts npobu, Ki/kr
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MoHsaTTa Npo pagioakTuericTs. 13oTonu. PagioHykniaw.

Buaw papioakTusHUX BUNPOMIHIOBaHb.

OnuwiTh Ailo iOHI3yI0YOr0 BUNPOMIHIOBAHHSA Ha OpPraHiaM SIoauHN.

Aki sMiHM Ha MonekynApHOMY pisHi B opraHismi nioauHn BinbysaloThbes npu 4l
iOHi3yI04Oro BUNPOMIHIOBAHHA?

KoHTponb 3a BMICTOM pafioHYKMiAiB y NPOAYKTaX XapuyBaHHs! i MPOAOBOMbYIN CUPOBUHI.
HaseaiTe HOpMaTUBHI IOKYMEHTH, 32 SIKMMU PETMNAMEHTYETLCS KiNbKicTb pagioHyknigis y
npogykTax xap4ysaHHs.

Ulo rtake papionpoTektopn? Ski mexawismu ix gii? Hasenite npuknaau pagionpo-
TeKTopiB.

Po3nin 10

Tokcukonorisa aHTubioTukis
Ta ropMOHanbLHUX Npenaparis

Y npomoBosibYili CHPOBHHI Ta TpPOAYKTaX XapuyBaHHA TBAPHHHOIO TOXO-
JUKEHHS, 0COOIHBO TIPOMHC/IOBOTO BUPOGHUIITBA, MOXYTh 3YCTpiyaTHCh Taki 3a0pya-
HIOBaui, fK aHTHOIOTWMKM, cynbdaHinamimy, HiTpodypaHM Ta TOPMOHAIBHI Mpe-
napatu. 1li cnonyku BHKOPHCTOBYIOTHCS IS MiJBHHICHHS NMPOXYKTHBHOCTI CIIbCh-
KOIOCTOAPCHKUX TBAapHH, MPOQUIAKTHKM 3aXBOPIOBaHb a00 30epexeHHs KOPMIB.
Anmubiomuxkamu HA3UBAIOMb PEYOGUHU, AKI RPOOYKYIOMBCA NEPEEAINCHO MIK-
POOpzanizMamu, a mMaxKoxyc OeaKumMu pOCAUHAMU ma Kiimunamu msapun y
npoyeci ix mncummedisuibnocmi i aki gonoditoms 30amuicmio 30ilicHiosamu 6u-
Gipkoey Gaxmepiocmamuuny ao Oakmepuyuony 00 Ha MIKpOOP2aHIIMU.
Ocnoeoro Jif anmubiomuxie € ssuuie aHmuoiosy, Konu ¢OHi MIKpoOOp2anizmu euoi-
JIAIOMb Y HAGKOTUWHE cepedosuue Pi3ni peyosunu, AKi 30amui npuznodoeamu
picm ma po3mHoNcenns iHuux MiKpoopzanimie.

10.1. xepena 3abpyAHeHHA NPOAYKTIB XapyyBaHHA
aHTUGioTMKamMn

Anmubiomuku, [Axi 3yCTpIiUAIOTLCS Y XapYOBHX IPOAYKTaX, MOXYTb OyTH
Pi3HOTO MOXOKEHHA:

1. Hpupooui anmubiomuxku — npupooHi cnoayku 3 anmudiomuunow oicw,
AKI micmamoees y Xpoui, yubyni, npanouiax, bazambvox Gpykmax, 3epHOGUX
Ky mypax, meoi, CincosudocHomMy Moaoui ma 0eaKux epiprnux oniax.

2. Aumubiomuru, AKi 6UKOPUCMOGYIOMbCA NPU KOHCEPEYSAHHI HPOOYKmie
XAPUYBAHHSI.

3. Anumubiomuxu, uw© 6x00amv 00 CK1A0y JIIKY8ANbHO-6EMEPUHAPHUX
3acodis.

4. Anmubiomuxu-6iocmumynamopu, max 36ani “xopmosi anmubiomuru”,
AKi cmuMynoome picm meapum.

Brauszvko nonosunu apomucnoeo euzomogieHux anmudiomuxis 6UKopucmo-
eyiomo y meapunHuymei. AHTUOIOTUKN 37aTHI aKyMyJIOBaTHCS Yy M’ACI, MOJIOL,
aifigx tomo. CHCTEMATHYHE HAKONMMYEHHS aHTUOIOTHUKIB Y OpraHiaMi JIHOQHHU
HPU3BOAUTH [0 MOPYIICHHS (PYHKITIOHATHHHX BIACTHBOCTEH NESKHX OpraHiB.

BBenenns TBapuHaM aHTHOIOTUKIB, HANPHKNAM, MEHIIIMIIHOBOTO DALY, MOXE
MPUBECTH 0 3a0pyAHEHHS XapyoBUX NpoAyKTiB. KpiM TOro, me Moxe CTBOPHTH
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[IeBHI MPoOIeMH y Tiporteci X nomansmol nepepodku. Tak, 3amumky anTHOIOTHKIB y
MOJIOLII IIPUTHIYYIOTh HpOIECH AO3pIBaHHA CHpPY, BiH BTpadae cBiii apomar. [Ipu
UBOMY HaJMIPHO PO3MHOXYVIOTHECS JAPDKIPKOBI TpUOH, 3’ABIAETHCA CONOAKYBATO-
THUJIBHHH CMaK, NiBUIIYETHCS KPUXKICTh HO3PLIOTO CHPY.

Hllguokuii picm monodux meapun, 3ymMoeieHull AHMUbGIOMUKAMU P U201
odobaexu 00 Kopmis, € doxonarnum axmom. Tenep Bxe 6€3CYMHIBHOIO € MPAKTHYHA
LIHHICTh HE TUIPKM XIMIYHO YHCTMX aHTHOIOTHKIB, a i MilleNiaJIbHUX IpenaparTiB
(TexHIYHOrO Mpenapary, IO MICTATh aHTHOIOTHK), 30KpeMa i KOPMOBUX aHTHOIO-
THKIB. AHTHOIOTHKH CTUMYJIIOIOTH OKpeMi Gi0XiMiuHI mpoIecH B OpraHi3Mi TBapHH,
IO NPU3BOJUTH [0 MOJIMIICHHS X 3arajlbHOrO CTaHy, NPUCKOPEHHS POCTY, HilBH-
UIEHHA NPOAYKTHBHOCTI, aKTUBauii 3axucHUX peakuid. Came ToMmy aHTHOIOTMKH
BHKOPHCTOBYIOTb HE TifIbKU JIJisl NiKyBaHHS 1 npodinakTuku 6arathox iHQeEKIiinaux
XBOpoO, aie i AN CTUMYIIIOBAHHS POCTY 1 BIATOAIBI TBapHH, MiJBUIIEHHS X IIPO-
OYKTHBHOCTI. Y psAni BUOAAKIB MillelianbHi IpeHapaTd Ta KOPMOBI aHTHOIOTHUKY
MAaloTh OLTBIITY eeKTHBHICTh, HDK XiMiYHO uncTi anTHGioTHKHU. [IpOTe BCTaHOBIEHO
thakT HasBHOCTI y M’sCi iX 3alMINKOBHX KUIBKOCTEH MIiCAS BXKUBAHHA NpPENapaTiB
TBapUHAMHU Ta [ITULICIO.

Y Ginvwmocmi pozeunymux kpain ceimy (CLIA, Himewuuna, @panyin
mMoui0) AK poCMocmuMynIoIOui npenapamu 0036071€H0 6UKOPUCMOGYEAMU MiNbKU
anmubiomuKku HemMeOUUHO20 NPUSHAYCHHA, MODMO AKI He BUKOPUCIOEYIOMBCA Y
eemepuHaprii npaxmuuyi Ak 1iKysansni ma npoginakmuuni 3acobu.

3a Pobepmcom, icuye, maxk 6u mosumu, “dionoziyunuii ¢inemp” (meapuna)
Miyc anmubiomuxamu, AKi 000arOmMovca 00 KOPMie ado 6600ambca 6e3nocepeonbo
meapuni, ma 3anumiKamMu yiei pevosuHu 6 xXap4oeux npooykmax (m’aci, monouyi
ma aiyax). 3aJeXHO B Ty aHTHOIOTHKA, BUIIB TBApUHH, METOIY, KUIBKOCTI Ta
yacy BBEIE€HHA aHTHUOIOTMKAa, y MNPOHAYKTaX MOXKYTh BHUSBISATHCH pPI3HOMaHITHI
cnojayku Ta Merabomith. I[Ii 3aduMIKH MOXYTH MICTHTH HE TUIBKH IEpBHHHI
peYOBUHM — aHTHOIOTHKH, ane H Jesiki MeTaboitu, ki BUpoOnoThCS “010J0rTYHUM
¢bineTpom”. Ilim vac oOIiHIOBaHHS NOIIBHOCTI BBEIOCHHS aHTHOIOTHKA TBapHHI,
OCHOBHHMH KpHTEpiAMH € #oro edexTHBHICTh IPH JaHOMY 3aCTOCYBaHHI, Oe3rnexa
JUIs TBapHMHY 1 JIIOAMHH, a TaKokK, Oe3leKa 3aIMIIKIB, sIKi OyOyTb MICTHTHCS Y
MpoayKTax. BaxkimBo, mo AKmo po3rnsfaTd aHTHOIOTHKHM AK Xap4yoBi JOOAaBKH 10
KOpMIB TBapHuH, TO, Ha BiJIMIHY Bill yCiX BIIOMHX Xap4OBHX J00aBOK, aHTHOIOTHKH €
dbapmakonorigno axtuBauMu. Crix 3a3HAYUTH, WO HEOOIPYHTOBAHE BBEICHHS
aHTUOIOTHKIB MOXKE 3arpOoXKyBaTH 3[0pPOB’I0 HE TUIBKHM TBAapHHH, aje i jwoiuHd. B
ycix BUOagkKax HeoOXiHO He JONMYCKaTH HAasBHOCTI 3alMIUKIB aHTHOIOTHKIB Y
Xap4OBHX MPOAYKTAX.

Tokcuunicms nepeunnoi cnoayku ma it memabonimie moxce eapiroeamu 6io
HE3HAYRUX eleKmie 00 KAHYEPOZEHHOCMI MA IHWUX HE2AMUGHUX HACHIOKIE ONA
300poe’s nwounu. Hanpurnao, anmubiomuxu, wo 3naxodameca y monoui ma
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MOSIOUHUX NPOOYKMAX, MONCYMb 3YMOGUMU MOKCUYHY, MEPAMOZEHHYy | Myma-
2enny 0iw na opzanizm modunu. I1ix yac nacrepusanii Mosoka pyMHYETBCS BChOIO
628 % aHTHOioTHkiB. MONIOKO, B SKOMY BHABICHO aHTHOIOTMKM, 3a3BHYal
BUKOPHUCTOBYIOTh TiNBKU MicHs KHI'ATIHHA aGo mactepusamii Ta Juure s 3roxo-
ByBaHHs TBapHHaM. CIii MHigkpecauTH, Mo aHTHOIOTHKM Ta iHUI AHTUMIKPOOHI
CIIONYKH Y pa3i HENPaBHJIBHOTO T4 CUCTEMATHYHOIO CIIOXXUBAHHA 31aTHI HAKONHYY-
BATUCh B OpPraHi3Max TBAPHH Ta NMTHIIi, 0COONMBO B MEYIHI(i Ta HUPKAX, IEPEXOIUTH Y
AALSA Ta MOJNOKO, a MOTIM HOTPAIUIATH y OPraHi3M JIOJei Ta BHKIHMKATH HeOakaHi
nobivHi peaxirii.

O6’ennanunii xomirer excneptie ®AO/BOO3 — HaitaBropuTeTHiIIA CBiTOBA
OpraHizalis, MO BHU3HAYa€ MAaKCHMAJIBHO AOMYCTHMi piBHI aHTHOIOTHKIB Ta aHTH-
GakTepialbHUX PEYOBHMH Yy XapyoBiii CHPOBHHI Ta MPOXYyKTax xapyyBaHHs. Jlekinibka
pasiB Ha pik BOHU BuaarwTh TexHiuHi momoimi (Codex alimentarius commission),
npucBsYeHi Temi 3a6py/HEHHs NPOJYKTIB XapUyBAHHS, 30KPEMa i BETEPUHAPHUMU
npenapaTaMy.

32i0H0 3 cyvachumu HOpMamuGHuUMu OOKYMeHmamu, y M’aci, m’aconpo-
OyKmax, cyonpooyKmax mouwio: KOHmMpORIOIOmb eMicm AK OORYWEHUX 00 GUKO-
PUCMAHHA Y CUIbCOLKOMY 20CNO0APCEl KOPMOGUX anmubiomuxie (zpusiny i 6ayu-
mpayuny), mak i 1iKyeansHux aRMuUbIOMUKIE MempayuKIineeoi zpynu (neeomi-
Hemuny mowio), AKi gukopucmosyrompca y eemepunapii (maon. 10.1).

IIpn  MikpoOHO-QEepMEHTATUBHUX NpOLECAX YTBOPIOIOTHCA Ppi3HI  Ipymu
PE4OBHH 3 aHTHOIOTUYHOIO Ji€0, AKI IMPOKO 3aCTOCOBYIOTHCS Y BETEpHHApii 1 TBa-
PHHHHIITBI U1 OpOodiIaKTHKH Ta JIIKyBaHHs 6araTboX 3aXBOPIOBAHb Ta IPHUCKOPEHHS
pOCTYy TBapuH. IX 3aCTOCOBYIOTH TAKOX JUIA TOJIMUIEHHS SIKOCTi Ta 30epeKeHHS
KOpPMiB.

Anmubiomuxu, npuzHaueni 08 CMUMYTIO6AHHA POCMY MA NIOGUU{EHHA
npooOykmugHoCmi MEApuUH, HE NOGUHHI GUKODUCMOGYSAMUCH Y MeOUUHIil
npaxkmuyi. BoHH NOBMHHI MATH TaKi BIACTHBOCTI:

1. IlpaktuyHo He abcopOyBaTUCh 3 LUIYHKOBO-KHMIIKOBOTO TPAKTY, IO
BHKITIOYA€ TOTPAIITHHS 3a7MIIKOBHX KUIBKOCTEH aHTHOIOTHKIB Y Xap4oBi NPOAYKTH
TBAPHHHOTO [TOXOMKEHHA.

2. IlposBnaTH aHTHOAKTEepilanbHYy Jil0, IEPEBAXHO HA TIPAMHETATHBHY
Mikpoduopy.

3. He BHMKJIMKATH TIEpEXpeCHOi pe3UCTEHTHOCTI (CTIHKOCTI) MIKpOOPraHi3MiB
JI0 IHIINX aHTUOIOTHKIB, fIKi BAKOPUCTOBYIOTBCS VIS JIIKYBaHHA JIIOJEH Ta TBapUH.

Tak, Bimome R-mmasminHe (M03aXpoOMOCOMHE) TepemaBaHHS CTIMKOCTI IO
aHTHOIOTHKIB B OpraHi3Mi JIOJWHY Ta TBAapHHH. R-InasMifa 3aTHa mepeHOCHTH Bif
GakTepii mo Oaxrepil CTiMKicTh A0 OaraThOX AaHTHOIOTHKIB Bigpa3y i 3abesmeuye
nepeziady pe3UCTEHTHOCTI BiJl HENATOreHHHX JI0 MATOreHHuX Oakrepiii. Hanpuknan,
BiA S. faecalis no S.aureus, Bin E.coli no Salmonella abo Shigella. Ile Moxe 3HU3ATH
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TepaneBTUYHY JAiK0 aHTUGIOTHKIB y pa3i JTiIKyBaHHS 1 CIIPHUATH PO3BUTKY iHPEKUIAHMX
3aXBOPIOBAHb. 3 METOK) BHKIIOYEHHS MOXUIMBOCTI NOTPAIUISHHS AHTHOIOTHKIB y
NPOAYKTH TBAPHHHMLTBA, iX BHKOPHCTAHHS Mif Yac BHpOLIyBaHHA Ta BiAroAiBmi
CUIBCBKOrOCIIOAAPCHKAX TBAPUH IMOBHHHO CypOBO pernameHTyBaTtuca. Kopmu 3
aHTHOIOTHKAMH BHJIy4ar0Th 3 PAallioHy BCiX TBapHH He MEHII HiX 3a 100y 10 3a0010.

Tabauys 10.1

MakCcHMAJILHO XONMYCTHMHUI piBeHb AesIKHX AHTUMIKPOOHHX PEYOBUH Y
NMPOAYKTaX TBAPHHHOTO MOXO0HKCHHSA

B MakcuMaIbHHI
W1 CHPOBHHM. . .
Ha3zga 3acobiB Buj tBapun ﬁ o P ’ piBeHb 3aNHIIKIB,
poaykTy MKTI/KT (J1)
L. . M’sico, nedika, HUPKH 50
bensunneniupmy Bei Bumm
Monoko 4
BPX, cBuHi, M’sico, mediHKa i Kup 600
IIPIFiLIpOCTpeH”l.“OMiuI/IH i BiBLL, KypH Hupkn 1000
CTPENTOMIilLMH
BPX Mosnoko 200
BPX, cBuHI, M’sico, medinka, HUPKH 100
Cynsdaaumigng NTHLA 1 KHD
BPX Monoko 25
. M’sco, nediHka, HHPKHA
I'pusin Bci Buau . P 500
i xup
. M’sco, nevinka, HUPKH
Kponi o 150
Bauitpanun P
JlomManiHs OTHLs Slius 500

IHpumimiu. BPX ~ Benuka porara Xygoba.

10.2. Knacudikauin aHTUOioTUKIB Ta cNOCOOM iX 0AepXKaHHs.
OuiHloBaHHA 6ionoriyHol akTMBHOCTI aHTUGIOTUKIB

Knacugirayin arimuéiomuxie 3a XiMiuHOW NPUPOOOIO:

1. AHTHOGIOTHKH aliUKIi4HOI 6YH0BH (Ipyma TETPauUKIIHIB).

2. AHTHOGIOTHKHM apOMaTHYHOTO psAY (TPyIia JIEBOMILIMTHHY).

3. AHTHGIOTHKM TIeTepOLMKIIYHOI CTPYKTYPH (HEHIUMNIHM, LEedanocropyHu

TOIIIO).
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4. AHTHOIOTMKH-TJIIKO3H/JM, 8 CaMe: CTPENTOMIIHHH; aHTHOIOTHKH-aMiHOIIi~
KO3HIH (HECOMILMHHU, TEHTAMIIIMHH TOMIO).

5. AHTHOIOTHKH-NIONINIENTHAN: IPAMILIMIUHH, MOJIMIKCHHH TOLIO.

Knacugixayin anmubiomuxis 3a mexanizmom oii:

1. ABTHOiOTHKH, MmO iHriOyIOTh CHHTE3 KIITHHHOI CTIHKH (MEHIUHIIHH,
GalUTpalMH, BAHKOMIIMH, 11e(aJoCIOpHH).

2. AutuGioTHkH, MO nOpyuryloTs ¢GyHKUii MeMOpan (ais00MINHMH, rpaMi-
OUAMH, KAaHJIHUIHW, HICTATHH, TPUXOMILIUH).

3. AnTu6ioTHKH, MO BUOIPKOBO NPHUTHIYYIOTH CHHTe3 (OOMiH) HYKJIETHOBHX
KHCJIOT: a) aHTHOIOTHKH, mo iHribyrots cuHTe3 PHK (akTHHOMINMH, rpizeodynsBiH,
KaHaMillUH, HEOMIIHMH, HOBOOIOUWH, ONIBOMIUMH TOWIO);, 6) aHTUGIOTHKH, IO
npuruigyors cuHte3 JJHK (axrigion, 6pyHeMiluHH, HOBOGIOLIMH, CApKOMILIUH).

4. AnTHOIOTMKH — iHTIOITOPH CHHTE3y NYPHHIB i nipuMiguHiB (asacepid,
JIEKOiHiH, CAPKOMII[HH TOIIQ).

5. AnTu6ioTHKH, IO OPHUrHIYYIOTH cUHTE3 Oinka (GauuTpiuun, GiominuH,
KaHaMILMH, HEOMILMH, TETPALMKIiH, XJI0paM(EHIKOI, EpPUTPOMILIUH).

6. AnTHG10TUKH — IHTIOITOPU AUXaHHSA (AHTHUMIL[MHH, OJIrOMILUHH).

7. AHTUGIOTHKH — IHTiIGITOPH OKHCHIOBaJBHOrO (ochopunropants (BajiiHo-
MILIMH, TPaMIlIHTHH, KONIHUHH, OJIrOMIITHH).

8. AnTu6i0THKH, 1110 BONOAIIOTH AHTHUMETAOOMITHUMH BJIACTHBOCTSAMH (@HTH-
G10THYHI PEYOBHHH, 110 YTBOPIOIOTHCS AEAKUMH aKTiHOMIlETaMu).

9. AHTH6iOTHKH, 110 BOJOMIIOTH IMYHONENPECMBHUMH  BIIACTUBOCTAMHU
(aktnnoMiuuH C, 6pyHeomiuuH, py6oMiliuH).

Cnocobu odepicannn anmubiomuxis

Binvw ak nonoguna 3 sidomux aumubiomuxie npodykyromuca spubamu pody
Streptomyces (cmpenmomiyemu). /lo yici 2pynu nanexcams: aumubiomuxu-zniko-
3u0u (HeoMiyunu, CMpPenmMoOMiyun), mempayuriinu, neeomiyemun, anmubio-
MuUKu-mMaxKponiou (epumpomiyun, oneanoomivun) ma ausamiyunu (pidpamiyun),
nonienoei anmubiomuxu (nicmamurn).

Takox BaxXnMMBUM NpOMYLEHTOM AaHTHOIOTHKIB € 1BUIEBI TIpubH poay
Penicillium pi3sHuX BUAIB.

bakrepii pony Bacillus npogyKyloTh OUTBIIICTD AHTHOIOTHKIB-IOMITIENITHIIB
(rpamiuuus, NOJIIMEKCHH).

Cyuacni cnocobu odepcannn anmubiomuxie nooiisioms na mpu OCHOGHI
2pynu:

1. Mixkpobionoziunuii cunmes Ha ocHO6i Ysinbosux zpubis. 3a yum cnocobom
o0eporcyloms  aumubiomuku mempayukiinoozo psaody, npupooni Hewiyuwlinu,
aHmMubioMuKu-21IK03UOU, MAKPOILIOU MO0,

2. Ximiunuii cunmes 3 npocmux opzaniunux pewosun. Hozo euxopucmo-
6YI0Mb Ol 00EPHCANHA AHMUBGIOMUKIG, AKI MAIOMb HECKIAOHY XIMIYHY CHpPYK-
mypy, HanpuKnao, 1eeomiyemun ma 020 NOXIOHI.
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3. Hoeconanua mikpobGionoziunozo ma ximiunozo cunmesis. 3a uum me-
moooM, Ha OCHO8I mpanchopmayii moaeKyr npupoOrux aHmubiomuxie, 00epicy-
jomp Haniecunmemuuni anmubGiomuxu, HANPUKIA0, HANIGCUHMEMUYHI NEHIWU-
ainu.

Ombdice, 00epicanna binbwiocmi NpupoOHuUx anmubiomuKxie noe’a3ano 3
biocunmesom, axui 30ilicnioemoca ¢ Kiimuni mikpoopzanizmy. Mikpo6GHa KITiTHHA
BHKOHYE POJb CKJIamHoOl XiMiuHoOi maGopatopii, B fKiH BinOyBaloThCs AyXKe TOHKI
IPOLECH, SKi TIOKH 110 HEJOCTYIHI I OpraHiyHoro cuHTe3y. Jlnsd ix 3mificHEHHs He
MOTPiOHO BUCOKHX TeMIepaTyp abo THCKY, a TAKOX KaTalli3aTopis.

Ipomucnose eupobrnuymeo anmubiomuxie 3a 00NOM02010 MiKpobio-
NOZIUN020 cunme3y nepedbauaec maxi ocHoeni emanu: 1) nowyk 6ucokonpooyk-
muenux wmamie 2pubie-npooyyenmie; 2) opmysanns NONCUSHUX CePeOOSUU;
3) npoyec gpepmenmanii, udinennn ma ouucmKu anmudiomuxis.

Bionoriuny axkTHBHICTE aHTHOGIOTHKIB OIL[HIOIOTH MerogoM Horo audysii B
CepellOBHIIE arapy, sIKe MICTHTb KYJNBTYPY TecT-MikpoopraHismy. Ilpu upomy pos-
BHTOK MIKpOOPraHi3MiB mpurHidyerbcs antubiorukoM. Ilicns 3aBepmeHns iHKkyOawii
cTexaTh, 0100 30HM 3aTPUMKHM POCTY TECT-MIKpOOpPraHi3MiB OynH J0CTaTHBOIO
IiamMeTpa Ta Maid 4iTki rpanuni. ITicns uporo BUMIpIOIOTEH IiaMETPH 30H 3aTPUMKH
POCTY TECTY-MIiKPOOPraHi3My CTaHIapTHHUM Ta JIOCIHIIKYBAHHM PO3UHHAMH.

Bionorigny (aHTUOIOTHYHY) aKTHUBHICTH AHTHOIOTHKIB MOJAIOTh B YMOBHHX
OIMHMIIAX, [0 MICTATECA B 1 MiT po3uuny (on/min) abo B 1 mr npenapary (oa/mr). 3a
oOunuyro anmubiomuunoi axmuenocmi (1 00) npuiimarome MiHimanbHy Kilb-
Kicimb aHmMuOiomuKy, AKa NPUZHIYYe PO3GUMOK MECIM-MIKPOOPZARIZMY 8 NEGHOMY
06°emi noncuenozo cepedoeuwia. Kinvxicnuii eupaz 1 00 sidpizuaemovca ona
piznomanimuux anmubiomuxie. Hanpurxnao, y nampiceoi coni 6ensunneniyuiiny
1 00 gionogioae 0,5988 mkz ximiuno wucmoi pevosunu, a y cmpenmomiyuny aoo
mempayuriiiny ma iozo noxionux, 1 00 ¢ionosidac 1 mxe ximiuno uucmoi
peuosuHu.

10.2.1. XimiyHa cmpykmypa ma mokcukoJsozisi aHmubiomukie
aniyuksiyHoi 6ydoeu (mempayukniHogoz2o psidy)

CH, OCHOBY XiMIYHOI CTPYKTYPH LHX aHTH-
\CHbH 0iOTHKIB CTAHOBHUTH YACTKOBO TiJIpOBaHE SAPO
Terpaneny (Hadraneny). Moaexyna mempa-
C—NH, HeHny 6KIIOYAE YOMUPU KOHOEHCOBAHUX A0pPQ

0 Densony.

3aranpHa CTPYKTypa aHTHOI0THKIB

AmIHKOTIGHOT Gy OB (TETpALMKTIHOBOTO PAAY) JIna odepracanns npenapamis anmudio-

muKkie mempayurnineeozo pady euxopuc-
mogyroms Mikpoopzanizmu Streptomyces aureofaciens i Streptomyces rimosus.
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Y BeTepHHapHiil IPAKTHLl ITHPOKO 3aCTOCOBYIOTh TETPALMKIIIH, TETPALIMKIIHY
TiIpOXJIOPUA, OKCHTETPALMKIIIHY IUT1IPAT i OKCHTETPALMKIIIHY TipOXIOpH L.

OKCHTETPaUMKIIH BiAPI3HAECTECA BIA TETPALHUKIIHY HAABHICTIO TiAPOKCHIY Y
1" ITOMY MOJIOXKEHHi.

TeTpauyK1iHU BOJOAIOTE HAHBUIOIO AaHTHOIOTHYHOIO aKTHBHICTIO Y KHUCIIOMY
cepenosuii (pH 3,5-4). V nmyxHoMy cepenoBHUIli aHTHOIOTHK MIBHAKO PYyHHYETHCA, @
OTXKe, HOro AaHTUMIKpOOHI BIAacTHBOCTI Ppi3KO 3HHXKyioThcs. Ilpu pH 14,0
TETPaLUKIiHK iHaKTHBYIOThCA Ha 50 % Bxe depes 40 ¢, a npu pH 7,6 — uepes 12 rox.
[Ipu 30epiranHi anTHOi0THKA Y BoAi nipotsroM 7 1ni6 npu 37 °C 36epiracTeca GIH3BKO
68 % iforo nepBUHHOI AKTUBHOCTI.

Terpaiuxsiiny BOJOAIIOTH in Vitro BHCOKOIO aKTHBHICTIO BiIHOCHO 0araTbox
BUJIB I'PAMIIO3UTUBHHUX, I'DAMHETATUBHHMX 1 KHCIOTOCTIHKMX Gakrtepiii, psay pu-
KeTcill, TOOTO MaroTh MUPOKHIA CIEKTp OilonoriyHoi ail.

4-nmumertnnamino-1,4,4a,5,5a,6,11,12a-
okTariipo-3,6,10,12,12a-neataokcu-6-
metun-1,11-gukeronadranen-2-
KapOokcamiz
IIpenapar Tetracyclinum — terpaiuksiin

4-numetunamino-1,4,4a,5,5a,6,11,12a-
okTarizpo-3,6,10,12,12a-rnenraokcu-6-
MeTun-1,1 1-nukeronadraten-2-
Kapbokcaminy Xaopu
IIpenapart Tetracyclini hydrochlori-
dum —TeTpanuKIIiHy IiapOoXIOpUI

4-nmumerunamido-1,4,4a,5,5a,6,11,12a-
okTariapo-3,5,6,10,12,12a-rekcaokcu-6-
Metun-1,11-mukeronadranen-2-
Kapbokcaminy aurigpar
IIpenapat Oxytetracyclini dihydras —
OKCaTeTpauuKIliHy AUrigpaT

4-numerunamino-1,4,4a,5,5a,6,11,12a-
okTaringpo-3,5,6,10,12,12a-rekcaokcu-6-
metriI-1,11-quxeronadraiieH-2-
KapboKcaMiy TiipoXaopH
Ilpenapat Oxytetracyclini
hydrochloridum — oxcaterpaiukiiny
riapoxsopun
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TerpalMKIiHA 3aCTOCOBYIOTH Y CillbCbKOMY rocmogapcTsl. JlomaBaHHs
HEBEJIMKHX [I03 TETPALUKIIIHIB 10 KOPMY NTAXIB 1 CUIBCBKOTOCIOJAPCHKUX TBAPHH
30LIBIIYE HWBUAKICTD iX POCTY, a OTXKE, Macy.

CucreMaTH4YHE BXXKHBAHHA OPOAYKTIB  XapuyyBaHHA i3 3aJHIIKOBUMH
KUIBKOCTAMH TETPALUKIIHIB MOXE BHIIMKATH OONIi B KHMINEYHHKY, I[POHOC Ta
o6mosory. Kpim mozo, anmubiomuKku mempayukiinoeozo paldy HpOAGNAIONtb
GUDANICEHY 2€namOmMOKCUMHY ma Heppomokcuuny Oif npu ix mpusaiomy
8IHCUBAHHI.

MakcHManbsHO JONMYCTHMHE PiBeHb BMICTY aHTHOIOTHKIB TETPalMKIiHOBOIO
pany (XJIOpOTeTpanuKiIiHy, OKCHTETPAlMKIIHY Ta TETPAlMKIIHY) Y HPOAYKTaxX
Xap4yBaHHS HaBeAeHo y Tabm. 10.2,

Tabnuysa 10.2

MakcHMAJILHO A0NYCTHMHUIA piBeHb aHTUOIOTHKIB TeTPaMKAIHOBOIO PN Y
CHPOBMHI Ta MPOAYKTAX XapuyBaHHA*

Bux TRApUH Bup cupoBuHH MJIP, Mxr/kr abo MKI/n
Benuka porara xynoba M’sco 200
Benuka porara xyaoba Ieuinka 600
Benuka porarta xynoba Hupxku 1200
Benuka porara xynoba Moioko 100

Cauni M’sico 200
CsuHi ITeuinka 600
CBuHI Hupxu 1200
Biemi M’saco 200
Bisui Tleyirnka 600
Bisui Monoxo 100
Bisui Hupku 1200
JloManIHsa nTHLst M’saco 200
JlomanmHs oruig Tleuinka 600
Jlomanrns nruiis Hupku 1200
JloManHs nryus Siins 400
[ra"TcbKi KPEeBETKH M’sco 200
Puba M’sco 200

*Jani 32-i cecii “komexc animMenTapiyc” Komicii 00’€IHAHOTO KOMITETy eKCIepTiB
®AO/BOO3 (munens 2009).

JonmyctuMa a060Ba 103a CIIOKMBAHHS, BH3HAYCHA I AaHTHOIOTHKIB wiei
rpyIH, CTaHOBATH 30 MKT Ha KI' MacH TL1a JIIOJHMHH 3a 100Y.
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10.2.2. XimiyHa cmpyKkmypa ma mokcukonoziss aHmubiomucie

apoMamu4Ho20 psidy
Jeeomiyemun (xnopamgpenixon) Gyno enepwe
suneneno ¢ 1947 poyi 6 kynomypanwiii piouni axmu- 02N@R
Homiyemy Streptomyces venezuelae. Y 1949 poui 6y110 3,151 a crpywcrypa antu6ioruxis

BCTAHOBIIEHO HOro XiMiuyHy OymoBy Ta 3iliCHEHO apOMaTHUYHOTO PsLYy
XIMIYHUH CHHTe3. JIeBOMILIETHH HAIECKUTh N0 NOXIIHUX

n-HITPOOEH30M1y i CTAB NEPHINM AHTHOIOTHKOM, SKHH XIMIYHO CHHTE3YBadM Y HpO-
MHCIIOBOMY MaciuTadi.

3a XxiMi4HOIO OYNOBOIO JICBOMILIETHH SBISE CO0O0I0 n-HiTpodeHIn-2-auxiop-
aneruaminonponasmion-1,3.

o D(-)-tpeo-1-n-HiTpodeHin-2-
I i i011-
NH—C—CHCY, JUXIIOpaIeTHIIAMIHOTIPOTIAH IO

|
O,N CH—CH—CH,~OH 13 )
| , Ilpenz;at Laevomycetinum -

‘OH .
JICBOMILICTHH

D(-)-tpeo-1-n-nirpodenin-2-

0
il )
ITJH—C—CHCb ) HHXHQPaHeer;H3
aMIHONpONaHAi0NY- -cTeapatT
O2N‘©‘CH—CH“CH2—O—C—(CHz)IG—CH3 p Jlony-1, . .C apa
(|)H S MNpenapat Laevomycetini stearas

- IEBOMIIIETHHY CTeapaT

Jesomiyemun mae baxmepiocmamuuny Oil0 6iOHOCHO OGazambox sudis
2pamno3umuernux i zpammuezamughux Gaxmepin. Bin npuzniuye pozsumox 6ax-
mepiii, wo wnanexcamv 00 pooie Aerobacter, Staphylococcus, Streptococcus,
Diplococcus, Proteus, Bacillus, Vibrio mougo.

Jlesxi MIKpOOpraHi3sMM 37aTHi HaOyBaTH CTIHKOCTi HO JICBOMILICTHHY, aje
PE3HCTEHTHICTh PO3BHUBAETHCSA MOBOJI 1 110 CYTi HE MA€ NPAKTHYHOTO 3HAYEHHS.

V mofedl JIEBOMILIETHH BHKIIMKA€ MOLIKO/KEHHS KiCTKOBOro Mosky. Lli mo-
IIKOJDKEHH TNOB’sI3aHi 3 IPUTHIYEHHS CHUHTe3y OITKY Y MITOXOHIpPiAX Ta IPHTHI-
4YEHHAM aKTHBHOCTI epMEHTy remMcuHTerasd. KpiM Toro, 10BeeHO KaHIEpOreHHHi
edeKT JNEBOMIUMTHHY, HANPMKNAJ, 3JaTHICTh BHKIHMKATH JelikeMiio, diMdpoMy Ta
CapKoMy.

3a danumu pizHux mixGcnapoonux opz2amizayiii, € 3nauni po3biscrnocmi miyc
MAKCUMAIIBHO OONYCMUMU DIiGHAMU J1€6OMIYemuUHny y Xapuoeux HpoOyKmax.
Ocmannimu poxamu cnocmepizaromeca cmiiiki meHOeHYii 00 3MEHUEHHA 8UKO~

pucmanns n1eeomiyemuny y éemepunapii, u{o nog’a3ano 3 020 KAHUEPOZEHHUMU
611ACIMUBOCAMU.
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10.2.3. XimiyHa cmpyKkmypa ma moKCUKoJ102is1
aHmubiomukie 2emepoyuKIliYHOi cmpykmypu

CmpykmypHo1o 0cHo6010 TIKApCLKuX npena-

pamie npupoOoHux ma HANIGCUHMEMUYHUX HEHi-

Hl—HC/§\F CH, yuinie € G-aminoneniyunanosa Kucioma, AKa

33 | 45 A 23 OH Mmicmump KonOencoeéani miazoniounoeunt (A) ma

:C—-N——?—Ci\o naxmamnuii (B) yuxnu.

JlakTaMHMit 1UKN ynepuie Oyjl0 BHSBICHO B

TIPMPOMHUX TMEHIWIHAX 1 BIAPI3HAETHCA BEIHKOIO
1abLIBHICTIO 110 M1 pi3HUX (aKTOpiB.

R
NH H,

0O

3aransHa CTpyKTYypa aHTHOIOTHKIB
NEHIIUIIIHOBOTO DALY

Ben3unneniyunin ma iiozo pizmomanimui nikapceki gopmu xapaxmepu-
IYIOMbCA GUCOKOIO XIMIOMepanesmuuHow eQeKxmuenicmio ma 600HOUAC MAN0I0
mokcuyHicmio.

Ceped senukoi Kinbkocmi npupodHux nemiyuninie nouiupeni nampicea,
Kxanicea, HO6oKainoea coni Oenzunneniyuniny ma penHoKcuMemuaneHiyuiiny.
Cunmesosano makodc 6azamo HANIGCUHMEMUYHUX NeHiywilinie, AKI maromo 6
MONeKyni apomamuuHui abo zemepoyuxnivnuii 3anuwioK (paouxan). 3 Hux
Haiinowupeniwi memuyuiin, amniyunin ma oxcayunin (mabn. 10.3).

Tabauys 10.3

XiMidHa CTPYKTYpa NeHilNJIHIB

Pagukan R I TMenimpid Pagukan R ! Teninunin
Ipuponni: HaniscunrerHyHi:
OCHjs
CHy— Ben3umeHI I H MeTHIuITiH
OCH;
O—CHy— (DeHOK?HMe.THH— (le— AMITIHMIIH
TICHIIMTIH NH,
CeHs
N ” Oxkcanmiin
~
(6] CH;

Jlist eHIMIIHIB OCHOBYETHCA Ha iX 34aTHOCTI NPHTHIYYBaTH (PepMEHTATUBHUHA
CHHTE3 MNENTHJOMIIKaHiB y OakTepii, mo Bede N0 (OpMyBaHHA HEMOBHOLIIHHHX
KIITHHHHX CTiHOK 1 IPUTHIYEHHS pOCcTy OaKTepii.
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[MeninuniHM MalOTh aHTUMIKPOOHY aKTHUBHICTH BiTHOCHO IESKHX TPaMIIO3H-
TUBHUX Oakxrtepifi (cTadiIOKOKH, CTPENTOKOKH, AMIJIOKOKH TOLIO) Ta NPAaKTHYHO
HEAKTHBHI BiIHOCHO rPAMHEraTUBHUX OakTepii Ta APiXHKIB. Pi3HI THIM MEHILUIIHIB
BOJIOI}OThH PI3HUM CTylleHeM 0i0JI0rTYHOT aKTHBHOCTI.

Ilepegaza neniyuninie nonazae ¢ momy, wio yi npenapamu — 0OHi 3 Hall-
MeHUL MOKCUYHUX ONA NI00CbK020 Opzanizmy anmubiomuxie. Timexu y 0,2 %
mojeid, B OPraHi3M #KUX IIOTPATIUIN MEHII[HIIHH, TOMI4€HO KIIHIYHO BUPaXKEHi TOK-
CHYHI peakuii: TemreparypHa peakilis, HEKpOTOKCHYHI peakiii 3 00Ky HeHTpajibHOl
HEPBOBOT CHCTEMH Ta MiCHIEBi peakuil y CIu30Biil 000NMOHII MOPOXKHUHY poTa. Takox
ONHCAHO BUMAJKH aHA(UIAKTHYHOrO IIOKY MiCJIA TOTPAIUISHHA B OpraHizm
TEHIIWIIHIB, 1110 1HOAI 3aKIHIYBAJIUCh CMEPTIO.

MakcuMansHO JOIYCTUMHH piBeHb OCH3WINCHILWIIHY Y NPOAYKTaX Xap4y-
BaHHs HaBeneHo y Tabn. 10.4.

Tabnuys 10.4

MakcumaibLbHO ONYCTHMH piBeHb aHTHOIOTHKIB GeH3UANeHIiNMITiH Ta
HOBOKATH GeH3MWINEHINAIHY Y CHPOBMHI Ta MPOAYKTAX XapuyBaHHA*

Bun tBapun Bug cuposuHH MJIP, MKr/kr abo MKI/i
Benmka poraTta xyznoba M’aco 50
Benunka porara xynoba Tleuinka 50
Benuka porarta xynoba Hupku 50
Benuka porara xynoba Monoko 4

Cauni M’sco 50
CauHi Tleuinka 50
CBuHI Hupku 50
Kypu M’sico 50
Kypu Ileqinka 50
Kypu Hupku 50

*NMani 32-1 cecii KoAekc aniMeHTapiyc komicii 00’€QHAHOrO KOMITETY EKCIEpTiB
DAO/BOO3 (mumens 2009).

10.2.4. XimiyHa cmpykmypa ma moKcukonozis
aHmu6biomukie a2niko3udie ma amiHo2niko3udie

AnTHOioTMKHN-TAiKO3MAN (cTpenToMiumMHN). Cmpenmomiyun ynepuie onu-
cag y 1944 poui Bakeman (CLIA). 3a ximiunow cmpykmyporo ye 2iniko3ud — N-
memun-a-L-2nioxozaminioo-f-L-cmpenmo3zioo-cmpenmuoumn.

ATTKOH (arjikoH — L€ 3aJIMIIOK B OJirocaxapuiax HEHyKpOBOi TIPHPOIH)
CTPENTOMIIMHY — CTPENTHIMH — SBsi€ coboro 1,3-auryaninivo-2,4,5,6-TeTpaokcu-
IUKIIOreKCaH a00 CIHPT-IHO3UT, y SKOMY JBi OKCHTPYNHU 3aMillleHi 3aJHINKaMH
ryaHinugy. Ilpomucnoeum npooyyenmom cmpenmoMiuuHy € wimam aKmuHoMi-
yemy Streptomyces griseus.
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B 7 Cmpenmomiyun  epexmug-

0. Huii 6iOHOCHO zpamHezamugHux i
(HO 0efAKUX ZPAMROZUMUGHUX Namo-
H o
’ 2eHHUX baxkmepiii, wio epadicaons
OH 0 3H,S0, 6enuKy pozamy Xxyooby, Kouei,
OH o ceuneil, oeeysp i modeii. € dncieHHi
el npenapatd, [0 MiICTATh  TiJbKH
NH—C—NH, CTPENTOMIIHH, IHOAI y MOEAHAHHI 3
OH - IHIIMMH aHTHOIOTHKaMH, fKi 3aCTO-

COBYIOTHCS Y BeTepHHApHIH npak-
tuii. KomGiHamis TEHIWIHY 1
CTPENTOMIIIUHY UIMPOKO BHKOPHC-
TOBYETBHCS IS JIKYBaHHs 3MilIaHUX
iHdekuiif, MO BHKIMKAIOTLCS SK TPaMHETATMBHHUMH, TaK 1 TI'PaMIO3UTHBHHUMH
MIKpOOpraHizMaMu (HampuKiax, MacTHTy y HiliHux KopiB). L{i npenapatu 3a3BHyait
BBOJATH BHYTPIIUHBOM S30BO Y BHIVIAII KOMIUIEKCY - “CTpEHTOMINUH/ JMIix-
pOCTpenTOMINUE" y 1031 61u3bk0 10 Mr Ha 1 Xr MacH Tina B ieHb ab0 B TKAHHHY MO-
JIOYHOT 3371031 KOPOBM Y Pi3HHX [03aX. TPHBaCTh JIKyBaHHS 3aJIEKUTH BiJ| TPHU-
BaJIOCTI mepediry iHdexiil, Npore NiKkyBaHHA He MOBHHHE NEPEBHIYBATH 3—5 IHIB.

OnHOpa3oBl NEpopasbHi J{O3M CTPENTOMIIUHY BHKIHKAIA B EKCIIEPUMEH-
TAJNBHHX TBapuH Ci1a00 BUpaxeHy TokcHuHy mito. Cepemns neransHa moza (CJI)
CTPENTOMILIMHY Y MHLIeH KonuBanach Bim 8,75 r Ha 1 Kr MacH Tina JJIS KOMILJIEKCY
XJOpUAy Kaiubwito, 1o 25 r Ha 1 kr
MacH Tita — g cyasdarty. Cipenro-
MIIHH HAKONMHYYETHCA B IepHIiMQi
BHYTpILIHBOro Byxa. Binomo, mo npu
Horo BBeJEHHI B OPraHi3M JIFO/IHHH,
BiH MNpOSBIAE OTOTOKCHYHY JilO.
Pusnk BHHHKHEHHS OTOTOKCHYHHX
edexriB 36imBIIyETRCA y pasi morip-
HIeHHs QyHKIIT HUPOK.

Ipemapart Streptomycini sulfas -
CTpenToMiluHy cynbbar

/
EH,NH,

Anmubiomuru-z2niko3uou npo-
OYKYIOmbCA PI3HOMAHIMHUMU MIKPO-
opzanizmamu. Tax, anmubiomux ne-
OMIYUH € CYyMiwiwilo mpbox aHmu-
biomuxie (neomiyun A, neomiyun B
ma neomiyun C). Y euznaoi cyns-
gamie eonu exooams 00 cxnady npe-
napamy HeomiyuHy cyavamy. 3a
XiMiuHOI0 cmpyKmypolo Heomiyunu
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CH,0H NH,
- 0 NH,
, 0 2 ) OH
OH
OH 0 OH Y I 0
| | e OH NH
OH

cxoxci mixne coboro. [Jo monekynu neomiyuny B exodams aznikon 2-0eszokcuc-
mpenmamin, 0ea 3anuwiku diaminonipanosu (I, Il) i D-pubo3a (111).

CynbdaT HEOMIIIHHY BHUPOONSAIOTH y PI3HOMAHITHUX (papManeBTHYHHX Gop-
Max, 30KpeMa y BHUITAAlI IpeMIKCiB (i BBEJICHHS 3 KOPMOM), BOHOPO3YHMHHHX
npenapatis Ta npemapatiB ans iHdy3ii B MomouHy 3ano3y. CynbdaT HEOMIlMHY
NpOTArOM TMOHAJA 35 PpOKIB 3aCTOCOBYETBCA Y BCbOMY CBIiTI A JIIKYBaHHSA
OaxrepiiiHuxX IHQEKIIH UITYHKOBO-KHIIKOBOIO TPAaKTy y BeNHKOi poraToi XymoOH,
OBellb, Ki3, CBHHEH Ta CBIMCHKOI MTHI, KpiM TOro, HOrO0 BUKOPHCTOBYIOTH IS Jii-
KyBaHHS MacTHTY.

Y arooeii, 6 opzanizm sakux nompanue HeoMiyun, MOXCYms cnocmepizamucs
peakuii wkipnot zinepuyymaueocmi. Kpim mozo, nicin nepopanvnozo npuiiomy
HeoMiyuHy cnocmepizanuca Hegpomoxcuuni ma omomorkcuuti epexmu. MoxxHa
BB2XATH, L0 TEOPETHYHO MOMIIMBE MaKCHMaJbHE HOOOBE HAJIXOKEHHS 3aJIHILI-
KOBHX KiTBKOCTEH HEOMILMHY B OpPraHi3M JIIOJMHH CTaHOBHTH 1275 MKr IpH IIOAEH-
Homy crnoxuBanni 300 r m’sica, 100 r newinku, no 50 T HEPOK 1 )KHPOBOI TKAHWHH,
100 r seup ta 1,5 1 Monoka. s BenmMunHa MeHIIa 3a MakCUMAalbHO JOMYCTHMHIA
piBeHb HEOMILMHY JUIS JIOJUHH 3 Macolo Tina 60 kr, mo nopisHoe 1800 Mxr.

Inwmuii anmubiomuk — amineniko3ud 2enmamiyun — ye NPOOYKm Hcunmme-
disnbnocmi 6Gaxmepii Micromonospora purpurea. BiH cknamaeTsca 3 cymilli
JOTHPBOX aHTHOIOTHKIB-TenTaMminuHIB A, Cy, C,, Cy,.

3a3Buyail y MpakTHIl 3aCTOCOBYIOTH cyMiur cyabdaris reataminunis C;, C,,
C 1, i HA3BOIO TEHTAMIIHH cynb(baT.b

Tenumaminun 3acmocosyemvca 0as JiKyeanna OGaxmepiiinux ingexyiii y
ceunell, ceilicbkol nmuuyi, eenrukoi pozamoi xyoobu i Koueii. Anmusiomuxu-zui-
Ko3uou maomp wupwuii cnekmp anmubaxmepianbHot Oii nOpieHAHO 3 npena-
pamamu neniyuninie, mempayuxiinis, neeomiyemunie. I1poxyxytoTbes pisHi dap-
MaleBTHYHI (GOPMH TeHTaMIUMHY Ui JIKYBaHHS TBapHH, fKi 3 M ACOM TBapHH
MOXYTh NOTPAIUIATH 10 ki moaeil. Jleski 3 HHX 3aCTOCOBYIOThCA B KOMOIHauii 3
IHIIIIMH aHTHOIOTHKAMH, 30KpeMa, 3 OSH3WINCHIIMIIIHOM Ta aMIIiHIIHOM.

R—CH—NH—R; NH,

N 2OH o
' 0 , NH—CH;
NH—CH; B
3
CHs | (l)H
OH 3aranpHa CTpyKTYpa reHTamiuuHiB knacy C

Tentaminus A ne C; (R = CHj; R; = CHj),
C2(R=CHs, Ry =H),Cla(R=H,R;=H)
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JIuHaMiKy 3MEHUICHHS 3aMIIKOBMX KUTBKOCTEH TEHTaMIlMHY MOCTIIKYBAaJU
Ha AifHHX KOpOBaX (TBapuHI B MOJIOYHY 3aJ103y BBOAMIIM NpenapaT reHTaMiluey). ¥
taba. 10.5 moka3aHO 3aJMIIKOBI KITBKOCTI TEHTaMillMHY B MOJIOLI KODIB, SKHM
npenapaT BBOAWIM B MOIIOYHY 3JI03Y.
Tabnuys 10.5

3annmkoBi KUIBKOCTI reHTaMilimHy
B Mpofax MoJIoKa XIHHUX KOPIB, 10 OTPHMATH HLJISIXOM iHQY3il
y MoJI0uHYy 35103y 50 Mr cyjab(aTy reHTaminMuy

Iepion micis BBeeHHS 3aTMIIKOB] KITBKOCTI FeHTAMIDHHY,
npernaparty, Tox M/
12 1,21-2,84
24 0,16-0,61
36 0--0,1
48 He BusiBneno reHTaMiuHHy

OCHOBHHMM OpPraHOM, HA KW JIi€ TEHTaMIllMH, € HUPKH, MPUYOMY HaiOuipIIi
edekTH cnocTepiraiucs y Kopi HHpok. OCHOBHUMM BHIAMH MATONOrl y LBOMY
BHOAAKy OyaM TMOmMpPEHHH IHTEpCTHLIANBHKA He@pHT 1 TOKCH4YHHMHA Hedpos y
[IPOKCHMaNbHUX 3BHTHX KaHANBILIX. J{ns ocraHHBOro OyB XapaKTepHHH 3alleKHHH
Bif 103M Ta Yacy Mporpec Mporecy: Bi 3HUKHEHHS NIITKOBOI OOJISAMIBKH €IlITEeNio 10
KaJlaMyTHOTO HaOyXaHHs KaHa/bIB, TOSIBH HWIIHIPIB i 6ikoBoi cyOcTaHMil, JecKBa-
Mamii emiTeniaJbHUX KITHH 1 Hekpo3y. Lli 3MiHM BUKIHKAIM rMUOOKE MOpYUIEHHS
GyHKUii HUPOK, a Y BaXXKHX BHIIQAKax — 3arnbens ypaxeHHUX TBapuH. CrewianbHi
JOCIIIPKEHHS Ha Iypax MOKa3aiH, IO HepPOTOKCHYHICT MOXKe OyTH IOB’si3aHa 3
nopyuieHHsM QyHKUIT Ji30coM. SIBHIIA HEPPOTOKCHUHOCTI CIIOCTEPIraIoCch TAKOXK Y
oA, IO JiKYIOTHCA FEHTaMiLHOM.

Iliciis BBeAEHHA aMIHOIIMIKO3MIIB, 30KpeMa TeHTaMIl[HHY, CIIOCTEpirajnch
TOKCHYHI e eKTH BiTHOCHO BHYTPIIIHLOTO BYXa.

3arajioM TOKCHYHICTh AaHTHOIOTHKIB-TIIIKO3U/A1B IOPIBHAHO HeBHCOKA. Jlnd mo-
JIUHH 3 Macor 60 kr iX TOKCHYHA JI03a CTAaHOBUTH Onm3bko 6 r. TpuBasie BBeCHHSA
BEMKHX JI03 CTPENTOMINMHY TOKCH4HO i€ Ha VIII mapy uepenHo-MO3KOBHX HEPBIB,
[0 NIPHBOJAWTL MO posnany (iHOLI Iyxe CHIbHOro) piBHoBard. Hepigko posman
PIBHOBAaru CympoBOUKYETHCA YACTKOBOXO 200 MMOBHOIO BTPATOIO CIYXY.

P03BHTOK BecTHOYISIPHUX MOPYIUEHD 1 ITTyXOTH BH3HAYAETHCS HO30I0 aHTHOI0-
THKy. L{i aHTHGiIOTHKM B ManMX J03aX HE MalOTh HEBPOTHYHOI Ail. € nmaHi, 1O
aHTHOIOTHKH L€l TPYMH MOXYTh AIATH HA €HIOKPUHHY cHcTeMy. [HOMI pH BBeNeHH]
CTPENTOMIIHHY Y XBOPHX CHOCTEPIracThcst aHAQUIAKTHYHUHI LIOK.
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Tabnuys 10.6

MakcuMaibHO A0NYCTHMHI piBeHb AaHTHOIOTHKIB IU1iKo3naiB Ta
aMiHOTTIKO3U/IiB Y CHPOBHHI Ta MPOAYKTAX XapyyBauHa*

Bun Bix . MJIP, mxr/kr abo MKr/n
CrpenTominus/ . .
TBapUH CHpPOBHMHHU . . Heomiyx I'enramimyz
T POCTPENTOMIIMH
BPX Hupxu 1000 10000 5000
BPX IMeuinka 600 500 2000
BPX M’sico 600 500 100
BPX Kup 600 500 100
BPX Momnoko 200 1500 200
CauHi Hupku 1000 10000 5000
Cruni [Meuinka 600 500 2000
CBuHi M’sico 600 500 100
CauHi Kup 600 500 100
BiBui Hupxu 1000 1000
BiBui INedinka 600 500 -
Bisui M’sco 600 500 -
BiBui Kup 600 500 -
Bisumi Moioxko 200 - —
Kozu Hupxu - 10000 -
Kozun Ieuinka - 500 -
Kozu M’sco — 500 -
Kozu Kup — 500 —~
Kypu Hupxku 1000 10000 -
Kypu INeuinka 600 500 -
Kypu M’sico 600 500 -
Kypu Kup 600 500 -
Kypku S - 500 -
Kauku Hupku - 10000 -
Kauku ITeuinka - 500 -
Kauku M’sico - 500 -
Kauxu Kup - 500 -

*Mani 32-1 cecii “komexc animeHTapiyc” KoMicii 00’€HaHOro KOMITETy eKCHepTiB
DAO/BOO3 (mmmnens 2009).

VY tabn. 10.6 HaBeeHO MaKCUMAaIbLHO JIONYCTHMHH PiBEHb aHTHOIOTHKIB TIIIKO-
3UIIB Ta aMIHOIJIKO3UIIB y CHPOBHHI Ta MNpOAYKTax xapuyBauus. CIiI Takox
3a3HAYMTH, 110 AONYCTHMA A000Ba 1033 CHOXKHBAHHS CTPEHTOMIIMH/ JUTIAPOCTPEIT-
TOMIIL[HHY CTAaHOBHTE 50 MKr, HeoMillMHy 60 MKT, reHTaMiruuy — 20 MKT Ha KT MacH
TiJIa TIOAWHY 3a 1006y.
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10.2.5. XimiyHa cmpykmypa ma moKcukosnogis
aHmub6iomukie-makponidie

OcHoBy XiIMI4HOI CTpyKTypH aHTHOiO-
THKIB-MaKpOJIIiB CTAaHOBUTh MaKPOLHUKIidHE
JIAKTOHHE KiNblie — 0€3a30THCTHI JIAKTOH, SKHH
Mmictuts 12-17 atomiB kapOony y uukii. 3 miei
rpyny aHTHOIOTHKIB y NPAKTHUII 3aCTOCOBYIOTE
IpernapaTi epUTPOMILMHY Ta OJI€AHJOMILHHY.

EputpoMiuyH mposBiise aHTHOIOTHYHY
aKTHBHICTh BIJHOCHO I'DaMMO3MTHBHHX 1 rpam-
HyC HETaTMBHHUX KOKIB, MAESIKMX TIPaMIIO3HTHBHHX
Oakrepiii, Opyuen Toio.

HyC

Hpenapar Eritromycin - epuTpoMiliH
Tabnuys 10.7

MakcuMaJibHO J0NYCTHMH piBeHb epUTPOMILIMHY
Y CHPOBHHI Ta MPOAYKTAX XapuyBaHHA*

Bux tBapun Bug cupoBunU M/IP, Mkr/kr a60 MKIr/n
Kypu Hupku 100
Kypu Ieuinka 100
Kypu M’sco 100
Kypu Kup 100
Kypn Stins 50

*Jlani 32-1 cecii “xomexc animenTtapiyc” xoMicii 06’ €/HAHOIO KOMITETy
excriepris DAO/BOO3 (aumnens 2009).

EpurpoMiuvH 106pe BCMOKTYETHCS 3 IUIYHKOBO-KHIIKOBOTO TPaKTy. AHTHO10-
TUK He Ma€ BiIOMHX CepHO3HUX MOGIYHMX peakiiii. IHOAl MpH CIIOXKMBAaHHI AHTH-
6i0THKA 3 NPOAYKTAaMU XapUyBaHHS MOXYTh 3’IBUTHCS HYI0TA, OJIF0OBOTA, MPOHOC.

MaxkcHManbHO JOIYCTHMHH pIBEHb EPUTPOMILMHY Y Xap4oBii CHpOBHUHI Ta

npoaykTax HaBeleHo y Tabn. 10.7. [lomyctuma noGoBa 1032 CHOXHBAHHA €PHUTPO-

MillMHY cTaHOBUTB 0,7 MKT Ha KiJIOTpaM MacH Tijla JIFOJUHH Ha 100Yy.

10.2.6. XimiyHa cmpykmypa ma moKCcUuKoJ102is
aHmu6iomuxie-noninenmudie

3a XiMI4HOIO OyJOBOIO, aMiHOKHCJIOTHUM CKJIAJIOM, XapaKTepOM 3B S3KiB aMi-
HOKHUCJIOT MDK co000r0 Ta GioNOriuHOK AaKTHBHICTIO aHTHOIOTMKH-IOMINIENTHAH,
3HAYHO BiPI3HAIOTBCA BiX IHIIMX MEeNTHAIB. 3a3BH4Yail BOHU 3aCTOCOBYIOTHCS SK
JikyBasbHI npenapatd. [IpoaykyroTecs GakTepisMd ab0 aKTHHOMILIETAMH 1 MAroTh
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cnenudiuHy Ai0 3aJeKHO Bil XiMi4HOI CTpYKTYpH. Takoro THIy aHTUGIOTHKH AiHOTH
IIEPEBAKHO HA IPAMIIO3UTUBHI, Pi/llIe — Ha TPAMHETaTHBHI MiKpoopraHisMu. Bonu €
iHriGiTopH cuHTe3y GiNka Ta HYKJIETHOBHX KHCIOT. BaMBo, MO AeAki aHTHOI0THKH-
HOJINENTHAH BIUIMBAIOTh HA LMTOIUIa3MAaTH4HI MEeMOpaHu KJIITHH 1 3[aTHI OpH-
THIYYBATH PIiCT 3JOSAKICHUX HOBOYTBOPEHb. Y BETE€pHHapii Ta CLILCHKOMY TIOCHO-
IapCTBi 3aCTOCOBYIOTH Taki aHTHOIOTHKH-MONINENTHH, K ModiMikcuH M, Gauur-
PalMHH TOLIO.

Ilonimixcun M — CHIBHOOCHOBHUH NTONINENTH, SKMH MICTHTS II'ATh BUIBHUX
Y-aMiHOTpYII Ta 3aJMUIIOK L, a-, y-iaMIHOMAcCIAHOT KMCJIOTH 3 MOJIEKYJIAPHOIO MacOio
1185. V crpykTypi moniMikcMHy M [ecsiTh 3aJHILKIB aMiHOKMCIOT, 3 SKHX LIICTh
npunajae Ha L, a-, y-RiaMiHOMAac/sAHy KMCIIOTY, TPU — Ha L-TpeoHiH 1 oquH — Ha D-
JIEHIUH.

KpiM Toro, MojieKysa MiCTHTH 6-METHJIOKTAHOBY KHCIOTY. ToOTO moniMikcuH
M € TpUDENTHI-reNTalUKJIONCHTHAOM, aMiHHA Ipyna OI4HOro JaHIIora fAKOro
AMIIFOBAHA 6-METWIOKTAHOBOK KHCIIOTOIO.

Taka XiMiyHa CTpyKTypa Hajga€ aHTHOIOTHKY BJIACTHBOCTEH MOBEPXHEBO-AK-
THBHOI PEYOBHHHU, CIPUIHHSE HOro B3aeMofio 3 docdorninigamu MemOpan rpamHe-
raTuBHUX Oaktepiil. Ilix aiero moniMiKCHHIB HOPYIIYEThCS MiSUIBHICTH (PEPMEHTIB
IMXaJAbHOrO JIAHIIOra OGakTepiil, 3MIHIOETHCS 10HHAa HPOHMKHICTH MeMmOpaH, y
pesy/IsTaTi 4oro KiiTHHa BTpadac ionu kamio (K'), mo npusBoguts 10 3arube
MiKpOOpTaHi3MiB.

3a aHTHGIOTHYHOIO i€X0 YCi NONIMIKCHMHM cXoxi. JlocTaTHs 1033 A BHXKH-
BaHHs 50 % migmocmimaux mumed, 3apaxeHnXx 30yJIHHKOM ITHEBMOHII, CTaHOBUTH
0,3-0,7 mr noniMmikcuuis B ta D Ha 1 kinorpam macu TBapHH (BiIHOBigHI 103U
CTPENTOMIIMHY Ta JIEBOMILETHHY — 2,3 Ta 42 MI/KT).

TIoniMiKCHHH Bipi3HAIOTBECS XapakTepoM NOGIYHUX peaknid. Tak, momimik-
cuHH A Ta D BONOAIIOTH BUCOKOK HEPPOTOKCHUHICTIO, TOAi K noniMikcuiu B 1 E -
HaNMEHII TOKCHYHI TIpernapaTH.

Ax Kopmoei anmubiomuxu guxopucmosyroms 6ayumpayunu. baunrpauuuu
BOJIOJ{IOTh BHMCOKOK) AHTHOIOTHYHOIO aKTHBHICTIO BiTHOCHO TpPaMIO3UTHBHHX
GaxTepilt i Maibke He [ir0TH Ha rpaMHEraTWBHi QopMH. 3a CHEKTpPOM Aii Ui aHTH-
GioTHkM OAM3bKI [0 NeHinmiiHiB. Pa3oM 3 THM, GalMTpalMHHU [HIOTH HA MIKPOOp-
raHisMH, CTiliki 10 meHinuaiHiB. BcTaHoBiaeHO, 1m0 OalUTpalMHHM CKIAJAIOTBCA 3
aMiHOKUCIOT. MoJIeKynM BCiX GalMTpalMHIB MAlOTh y CBOEMY CKJIaJi Tia30/1iHOBE
KUIBILE.

BuaiieHo oaMHamUATh iHAMBIAyatbHUX GamuTpauuHie: A, Aj, By, B, C, D, E,
F,, F,, F3 u G. Kpim BigmiHHOCTEl B aHTHOIOTHUHIH akTHBHOCTI, GalMTpalMHU
PO3pPI3HSIOTECH 33 CTyIEeHeM TOKCHYHOCTIL. bauurpamun B, Hanpuknal, MeHu
TOKCHYHHH, HDK Gauurpanud A. Bamwrpanun C TokcHYHIMMH, HDK OGanuTpauuHu
AiB.
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Bauurpaimy A

banwTpau¥ny mpH [OAAaBaHHI O KOPMY CLTbCBKOTOCIIOJAPCHKHX TBAapHH
CTUMYJIIOIOTh iX picT. BoHH DpakTH4YHO He abcopOyIOThCS 3i MUTYHKOBO-KUHIKOBOTO
TPaKTy. Y CLIbCBKOMY TOCHOIAPCTBI NEPEBAXHO BUKOPUCTOBYIOTH NPENapaTH, SKi €
cymimmno 6auutpaiuHiB A, B ta C.

[Ipy moTpanisiHHI B OPraHi3M JIOJHHH, Y BHCOKHX KOHLEHTpaLisx OalHT-
pallMHH MOXYTb NiABHIITYBaTH KPOB’SHMH THUCK Ta HISTH SIK HEHpO-M’A30BHMH GIo-
KYIOYHif areHT (aHajor Kypape).

Tabnuys 10.8

MakcumanbsHO JonycTuMuii piBeHb SauuTpanuHiB
y ZedAKil CUPOBHHI Ta MPOAYKTAX XapYyBaHHHA

Bup tBapun Bug cuposunu MJIP, MKr/kr ab0o MK/

Benuka porara xynoba Moioko 100
Kponuku Hupku 150
Kpomuxu Ieuinka 150
Kponuxu M’sco 150
Kponnkn Kup 150
Jomanas nruns Hupxu 500
JloManas nrus ITeuinka 500
Jlomamas nruns M’sco 500
JloManus rruus Kup 500
JoManias nruis S 500

MakcumManbHO JOIYCTHMUH piBeHb OanuTpalMHiB (cyma fanpTpanuHis A, B,
B, ta C) y xapuoBiii cupoBuHi Ta mpoaykTax HaBemeno y Tabn. 10.8. Jlonyctuma
no6oBa 1034 CIOXKHBaHHA OalMTPallMHIB CTAHOBUTH 3,9 MK Ha KiJlorpaM MacH Tina
JOTHHH 33 00y.

10.2.7. XiMiyHa cmpyKmypa ma moKCUKOoNo2is1 0essKux iHwux
anmubiomucie

AnTnOioTHK Hizun (E234) BUKOPUCTOBYIOTH SIK KOHCEPBAHT /I BUPOOHHUIITBA
OBOYEBUX KOHCEpBIB (3€NEHHH TOpPOLIOK, TOMAaTH, IBITHA Kamycra Tomo). 3a
XIMIYHOIO CTPYKTYPOIO HAJIe)KHTh 10 noninerntudiB. BiH 3aTpuMye pict pisHMX BHIB
CTa(piJIOKOKIB, CTPENTOKOKIB, KIOCTPHJIiH Ta iHIIMX MiKpoopranismis. Baxciueoro
ocobiugicmio  HI3UHY AK GHMUMIKPpOGHOZ0 npenapamy ¢ Hoz0 30amuicmb
JHUMCYsamu Onip cnop mepmocmiiikux 6axmepiii 00 HAZPiGAHHA, 3A60AKU UOMY
nidsuuycmsca epexmuenicms npomMucnogoi cmepunizayii, w0, C80€W0 uepzoro,
Cnpuse€ nioSUNEHHIO AKOCME MA Xap4¥ 080T YiHHOCMI KOHCEPEOeanoi npooyKyii,

Jlis HI3MHY CcKepoBaHa IPOTH LHTOIUIA3MAaTHYHUX MeMOpaH. JIBI Moiexynu
Hi3HHY, B32€EMOJiI0YH 3 MEMOPaHOIO, YTBOPIOIOT INTYYHUH KaHa, KPi3h AKHI BUILHO
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NPOHUKAIOTh 10HH, Y pe3yabTaTi 4Oro ICTOTHO 3MIHIOETBCS TpaJi€HT IPOTOHIB
Y KJIITHHI.

V TpaBHOMY TPaKTi Hi3MH MiIAETLCA NIBUIKOMY (DEPMEHTATHBHOMY PO3ILIE-
nmoBaHHIO. TokcHYHa Jist HA JIOAUHY MAajOBIpOTiJiHA, OCKLTBKM NPHPOIHUN HI3UH
MICTHTbCS B MOJIOIII Ta CHPIi, a HI3MHTBIPHI CTPENTOKOKH, SIK MMPABUJIO, 3yCTPIYarOTLCS
B KHLICYHUKY JIOJJHHH.

MaxkcumansHo gonycrumuit pisens (MJIP) Hiznny — 100 Mr/kr oBoui Tta
1 Mr/kr 3amuBku. Takok HOro MoMHa BHKOPHCTOBYBATH NPH BHPOOHHMUITBI J03pi-
BalOuuX i riaBneuux cupis (MIP 12,5 Mr/kr).

AHTHOIOTUK Hamamiyun (nimapiyun) (E235) sk KoHCepBaHT JONYCKAETHCA
s o6poOKHM roBepxHi cupis. MJIP crasoBuTh 1 MI/aM’ y mapi 3aBToBIIKE 5 MM. He
JIONTYCKAEThCSL WOTro MPOHUKHEHHs Ha TaubuHy moHax 5 mm. HatamiuuH mposBiise
aHTUMIKpOOHY Aif0 mpotu ApLKIKiB poxy Candida sk NMOBepXHEBO-aKTHBHA pEvo-
BHHA, TOOTO i€ HA KIITHHHI MEMOpaHH.

Jedaki xpaiHW BiAMOBMIMCA Bii BUKOPMCTaHHs HaTaMillUHY B Xap4OBHX
IIPOAYKTaX uYepe3 HOro 3acTOCyBaHHA SK aHTHOIOTMKa B MmeaunuHi. Cepen €Bpo-
neichKuX KpaiH BiH go3BoseHnH y Pocii Ta HiMeuunHi.

Cynvpaninamiou mMarTh aHTUMIKPOOHY M0 1 BUKOPHCTOBYIOThCH Iyisi Go-
poTHOH 3 iH(EKIiIHHUMH 3aXBOPIOBAaHHAMHU XyA0OH Ta nTuil. BoHM 37aTHI HaKOMH-
YyBAaTHCh B OpraHi3Mi TBapuH 1 ITHIN, 3a0pYAHIOBATH TPOIYKTH TBAPUHHHUIITBA.
Hanpuxnaz, KOHIleHTpalis cynb(aMerasuny y CBUHSYIM nediHii MoXe JoCsSTaTH Bil
0,2 mo 87 Mr/kr, y nupkax — 0,05-4,5, ceununi — 0,05-1,6, y HupKax BEIMKOi poraroi
xynoou (BPX) — 0,03-7,6, a B sutosyunai — 0,07-2,6 Mr/kr. Y KypA4ux sHIgx BMICT
cynpdaguMeTokcuHy Moxe jocsraTd 3 MI/Kr, cyiabdamerozuny — 51, cynbdaxi-
HOKcazoniny. — 41 mr/kr. BmicT pi3HuxX cynbdaHinaminiB y MOJNOLI Moxke repe-
BumyBatd 0,01 mr/kr, a y memi — 0,1 mr/kr. Y CITA MakCHMANbHO JOMYyCTUMMIL
piBeHb 3a0pyAHEHHsS M’SACHUX IPOMYKTIB OLIBINICTIO MpenapatiB IBOro Kiacy He
nepesumye 0,1 Mr/kr, a Monoka i Monounux mponykrie — 0,01 mr/kr. He nomyc-
KarOThCS 3aJIMINKH CyJab(amipuarHy i cyinbdamMeTaznsy.

B oprauisMmi JOJMHM 1 TBapuH cyabGbaHIIaMiTHi CHONYKH MIAATHCS PO3-
LIETUICHHIO, OKUCHEHHIO, aneTHoBaHHI0. OCTaHHE BiIOYBAETHCS TEPEBAXKHO Y Iie-
4iHII K 332 PaXyHOK ONTOBOI KHCJIOTH, INO HAaJIXOIHTh 330BHi, TaK 1 3a PaxyHOK
KHCJIOTH, IO YTBOPIOETHCA B OPTaHI3Mi 3 ipOBUHOIPAIHOI KUCIOTH.

Himpogypanu BonomitoTe OaKTEPULUIHOI 1 OaKTEpiOCTATHYHOIO [IIEI0 1
BUKOPDHUCTOBYIOThCA Y O0poTh0i 3 iHpeknisaMu, ski crifiki 10 aHTHOGIOTHKIB 1
cynbdaninaminis. Hait6inbmy aHTHUMIKpOOHY aKTMBHICTh MpPOABISIOTH S-HIiTpO-2-
3aMimiedi ¢ypand. Bmict wiTpodypaHiB y mpomykTax TBApHHHOTO TIOXOJKEHHS
3alleKHUTh BiJf Yacy BiAMiHM BUKOPHCTaHHS IpenapartiB nepen 3a6oeM. BBaxaioTs, Mo
BOHH HE IIOBHHHI NOTPAIUIATH B DKy JHOJMHM, XO04a 3aJMIIKH iX MOXYTh
3ycTpivaTHCh Y 0araThoX BUAX NMPOAYKTIB TBApUHHHUITBA. Tak, BMICT (ypaszonioHy
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MoXe AocsaratH y csuHuHI 10-40 MKr/kr, M’sci ntuui ~ 5o 400, mononi — 0,5-570,
AAngx Kypsunx — 200-700 Mxr/kr; HitpodypaHy: y rycatudi — 534—1207 Mxr/kr,
neqiHii rycayii — 5—68 Mxr/kr; Hirpodypasony y momomni 0,5-5111 Mkr/kr.

10.3. Mo6iyHi peakuii, U0 BUHMKAIOTL
npu 3acTocyBaHHi aHTUbiOTUKIB

Illupoke Ta akTHBHE 3aCTOCYBaHHA aHTHOIOTHKIB K PEYOBMH XiMioTepamii
COPHUAIO HAKONMYEHHIO €KCIIEpUMEHTAIBHOrO MaTepiany mnpo mobidi peakxiiii, ski
HUMH BHKIHKAIOTBCA. Po3rnsgpaloud Ail0 OKpeMUX AaHTHOIOTHKIB, MM CTHCIO
3YNHUHANKCA HAa THX NOOIYHHX PeakuisX, fKi MOXYTh 3 IBUTHCS NPy iX 3aCTOCYBaHHi
B MeIW4HIH npakTuni. JouintsHO po3IISHYTH y3arajibHeHi JaHi Mpo AesKi HEraTUBHI
peaxitii, sIKi cHoCTepiraroThes IpH aHTHGIOTHKOTEpAITii,

Tabauys 10.9

Ilo6iuni peakuii npu Tepanii anTndioTHKAME
(3a Kacupckum i MineBcsko10)*

Peakuii

Peakuii 1 Mexani3m 1X BUHUKHEHHS - -
Hebesneunl s JKHUTTH Oe3neqni I KUTTA

Anepriuni peaknii.
Po3BHBarOTECH AK YCKIIAAHEHHS

qepe3 anepreH (aHTHOi0THK); xipue cBepOiHHA,

'BHHUKHEHHS HE 32JICKHUTE BlJl 1034 AHadinakTH4HH# TIOK, KpONHB’ STHKA, BHUCHII,

BBEICHOTO aHTHO10THKA; MOXYTh AHTIHOHEBP OTHIHHI aCTMATHYHI HamaJu,

CIOCTEPIraTUCh 33 NEpIIHM HaOpsiK ropraHi. PHHIT, KOH FOHKTHBIT,
BBEJCHHIM aHTHOIOTHKA, eo3uHOp s,

CEHCHOLTI3aNis HAPOCTAE MPH
HOBTOPHHX Kypcax JIiKyBaHHS.

Toxcuuni peakiii.
Bunruksenns nos’s3ane 3

VYpaxennsa VIII napu
4epenHO-MO3KOBUX

OpPTraHOTPONTHHUM (apMako- TokcuuHa Ais Ha KpoB. HEPBIB,
IUHAMIYHAM edexToM il ArpaHynonmros, nepUgpepUIHNUX
anTubioTukis. CTymiHs BUpa- aTuIacTHYHA aHCMIsl. HepBiB. Hedpokcuana
JKECHOCTI 3aJIeXUTH BiJ| TPUBAJIOCTI Iist; Hymora, OMI0BOTA,

JiKyBaHHs i JO3M Hpenapary. IIPOHOC.

I'enepanizoBaHmii KaHmji 10~

. A cericue. Cradinokoxosi
Jucbakrepiosu Ta i aBuIIA,

ST €HTEPOKOJIITH, BTOPHHHI Micuesi KaHAUO3U
HOB’s13aHI 3 XIMIOTEpaNeBTHYHOO POKOIIITH, BTOP . AMRO3H,
. . . HHEBMOHII, 1110 BUKIHU- MOJIOYHHULIS TOLIO.
JI€0 aHTUOIOTHKIB.
KalOTHCS TPaMHEraTHBHUMH
MiKpOOpraHi3Mamu.

* Tabmuus 3 poborn Hasammnua Ta ciisas. (k. Aurubiotnkn, 1979, 22, 9, c. 781).
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Kacupcekuii i Minesceka e B 1966 p. pudepeHuiroBany Tpu OCHOBHI ITPYNH
NoGIYHMX PeakUili MpH 3aCTOCYBaHHI aHTMOIOTHKIB: aneprivyHi, TOKCHYHI 1 peakmii,
00yMOBJIeH] crienudigHOI0 [i€r0 aHTHOIOTHYHUX pedoBHH (Tabn. 10.9).

Anepeiuni peaxyii — waitvacrinmii nposs mnoGiunoi aii aHTuOGioTHKiB. Ili
peaxilii CIoCTepiraloTses MpH 3aCTOCYBaHHI NMPakTHYHO Beix aHTHOioTHKIB. IIpore
HaiyacTille BOHM BUHUKAXOTh IIPH 3aCTOCYBaHHI aHTUOI0THKIB rPYIH MEHINUIIIHY.

Toxcuuni peaxyii xapakTepHi JyIa 0arateox rpyn aHTHOIOTUKIB. AMIHOIII-
KO3uaM (CTPENTOMINMH, HEOMIIIMH, MOHOMIIUH) MAalOTh BIZHOCHO BHMCOKY TOKCHY-
HicTb. Taki aHTHOIOTHKH, K JIEBOMILIETHH, PICTOMIIMH Ta AEAKi iHINI TPOSBIAIOTH
TOKCHYHY 10, TIOB’3aHY 3 KPOBOTBOPEHHAM. TerpauMKIIiHOBI AaHTMOIOTUKH, MAaKpO-
JITH TIPOSABIISIOTH TEMaTOKCUYHY Ii10.

Yceknaonenna, aki noe’szani 3 cneyugpiunoww aHmumikpooHow Oierw
anmubiomuxie, BiIOYBAIOTHCA B PE3yJbTATi NMOPYLIGHHS TOMEOCTa3y OpraHismy
TOAMHM. 3 IUM 1oB’s3adi: 1) mosBa qucOakTepiosiB i MOPYIICHHS BiTaMiHHOroO 6a-
JIaHCY Oprafi3My; 2) BTOpHMHHI iH¢eKnii, 110 BHKIMKAIOTBCA PE3HCTEHTHHMH [0
aHTHGIOTHKIB PopMaMu 30YIHUKIB.

JUIs 3MEHIIEHHS KiTbKOCTI MOOGIYHMX peakiiif, M0 BUKIHKAIOTHCS aHTUOIO-
THYHUMH PEYOBHHAMH, HEOOXIZHO CYBOPO AOTPUMYBATHCS NPUHLMIIIB PalliOHAIbHO-
IO 3aCTOCYBaHHs aHTHOIOTHKIB, JKOPCTKOTO KOHTPOJII0 aHTUOIOTHYHMX NpenapariB y
NPOJAYKTaX XapuyBaHHSA, 3a MOXIIMBOCTI 3aMiHIOBAaTH IIpEMaparH, IO MaroTh
TOKCUYHY [Tif0, HA MEHII TOKCUYHI.

PanionanbHa Ta Oe3neyHa aHTHOIOTHKOTEparis TBapHH, BIPOBADKEHHS DPaLio-
HANLHOI BerepuHapii nepenbadae BceGiuHMi OOJIK BIACTMBOCTEH BXKHUBAHMX aHTHOIO-
THYHUX PEUOBHH, 0COGIMBOCTEH MIKpOOPraHi3My, KU BUKIUKAE 3aXBOPIOBAHHA TONIO.

OcHoBHMH DUIAX monepemkeHHs nmobiunoi il aHTHOGIOTHKIB, SKI CIOXH-
BalOTHCA 3 TPOJYKTaMH XapdyBaHHS, MOXHAa YacTKOBO IOB’SI3aTH 3 IPaBHJIAMH
3aCTOCYBAHHA panionansHol anTubioTukorepamii (babasH, 1977):

1. Bubopom npenapamy 3 ypaxyeanHam 020 @apmaxonoZiynux enachiu-
gocmeii i cnekmpa Oil.

2. Budinennsam, ioenmupixayicio i susnauennam yymaueocmi 6axmepiinoi
¢opu 00 anmubiomuxa, wo dacms Imozy nididpamu MaKCuUMaiIbHo eekmusnuit
npenapam ma 3mMeHuwumMu 003U 1020 66€0€HHA.

3. Busenennam abo nonepedycennsm niosuuienoi yymaueocmi 2pyn
cnoxcueayie 00 eubpanozo anmudiomuKa.

4. Mocniorncennsn ounamiku 3mMeHweHHA KiibKocmi npenapamy 6 op2animi
ma GU3HAYEHHAM BEIUUUHYU OONYCMUMOT 0060607 003U CROMCUBAHHA hpenapamy 3
Xapyogumu npooyKmamu.

5. 3a6opona excusanns ¢ eemepunapii ma xapuoeux mexuono2iax anmubio-
MUKie, W0 UKOPUCIIOBYIOMbCA Y MEOUYUHL.

IrHOpYBaHHA HMX NPABHII IPUBOJHUTH 10 Pi3HUX HeOaXkaHMX HACHiAKIB.
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10.4. XiMiyHa CTPYKTypa Ta TOKCUKORNOris
ropMoOHanbHUX npenaparis

I'opMoHaneHi mpenapatH BUKOPHCTOBYIOTHCS JUIsSi CTHUMYJISLIT pOCTy TBapHH,
TIOJHIIIEHHS! 3aCBOEHHS KOPMIB, IPUCKOPEHHSI CTATEBOTO KO3piBaHHA Tomo. YacTuHa
rOpMOHaJILHUX NpeNapaTiB Ma€ BUpa)keHy aHaboniuny akTuBHicTh. CTBOpEHO OaraTo
rOpMOHAITBPHUX TIPEIapaTiB, fAKi 33 aHANOTIYHOK JI€X0 MEePeBa)XKaloTh MPHPO/HI
ropmonH 6inem Hik y 100 pas3iB. baraTo CHHTETHIHHX TOPMOHAIBHHX NpENapariB
BUABHIIMCH CTIHKIIMMH, HDK npupoisi. BoHun noraHo MerabonizyloTbes i Hako-
NHYYIOTLCA B OpPraHi3Mi TBapUH Yy BENHKIH KUIBKOCTI, cTabUIBHI NP MPUIOTYBaHHI
K1, 371aTHI BUKJIMKAaTH aucbagaHc B OOMiHI pedoBuH 1 (izionoriyuux Qymkuisx
OpraHisMy mOJHHU. BHKOpPHCTaHHA TOPMOHANBHHX NpenapaTiB Ta iHIIHX Oioxara-
JH3aTOPIB BUMAra€ J0JATKOBHX Tiri€HIYHMX MOCIIKCHB BIIHOCHO iX TOKCHKOJOLI],
HaKOUHMYCHHS B KIIITUHAX 1 TKAHUHAX OPraHi3My.

VY 1980 poui y OinbmiocTi kpain Oyio 3a60poHeHO ropMOHANBHY J00aBKY s
BIITOAOBYBaHHA TeiaT pgierwiicriiboectpon. IlpuBomom pans  3aboponm  Oyna
HC3/IATHICTh BCTAHOBUTH 3AJIMIIKOBY KINBKICTH MOPMOHY Y TEIATHHI.

Crorogsi 06’ennanmii xomirer ekcrepris PAO/BOO3 3 xap4oBUX HOOABOK i
KOHTaMIHAHTIB HE BCTAHOBUB MAKCHUMAJBHUX PIBHIB 3aJIHIUKIB TPHOX CTUMYIATOPIB
pocty: ectpamiony-178, nmporectepoHy 1a TecroctepoHy. BBakatoTh, 10 eHIOreHHui
CHHTE3 LIMX FOPMOHIB Y JIIOIHHHA MOXKe OYTH Ha pi3Hux pisHsX. lle MOTHBYETHCA THM,
IO BUKOPUCTAHHS [UX IMPENapaTiB K CTUMYNIATOPIB POCTY He € HeOe3meuHuM 1yis
3J0pOB’ ST JIIOJIMHH TIPU TOTPUMAHHI BCTAHOBJICHOT MPAaKTHKH TBAPHHHUIITBA.

= OH

N
NN/\
N
F

Asariepon abo
o-(4-Onyopodenin)-4-(2-mipuaunin- 1 -minepasun- 1 -GyraHon
= (6]

NS
\N N/ﬁ
N
F

AsanepoH abo
a-(4-Oayopodenin)-4-(2-nipuauHin)- | -minepasuy-1-0yTaHOH

Tpankeinizamopu (azanepoH Ta asanepoli) MalTh TPAaHKBLI3YIOUY Hil0,
3MEHINYIOTh MOTOPHY iSUTGHICTh HEHPOHIB, IHTi6YIOTh KATEXOIaMiHH Ta MOHMKYIOTh
aprepialbHHIA KpOB’SHUH TUCK. MakcHMallbHO JONMYCTHMMHE piBeHb 3aJMIIKY a3a-
MEPOHY Ta a3alepoily y CBHHHHI Ta CBHHSIYOMY XHUpi — 60 MKI/KT, a B CBHHAYMX
nevinni Ta HUpkax — 100 Mkr/kr.
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VY pocnimkeHHAIX MeTaboNi3My LMX NpenapaTiB CBUHAM BHYTPIIIHBEOM’S30BO
BBOJMJIA a3allePOH y R03i 2 MI Ha | Kr MacH Tima. 3rigHO 3 pe3ynbTaTaMH LHX
ROCIIKEHb, MAKCUMaJlbHI 3aJMIIKOBI KiIbKOCTI MpenapaTy BHABIAIM B HHpPKax Ta
nedinni. ¥ tabn. 10.10 HaBeneHo Mawi, OTpHMMAaHi PH AOCHIDKEHHI JMHAMIKH 3MEH-
UIEHHS 3a/IMIIKOBUX KUIBKOCTEH azallepoHy Ta a3amnepody.

Ha migcraBi nonmyctumoi 1060BOI 1034, BCTAHOBIJIEHO! KOMITETOM €KCIIEPTIB —
6 MKkr Ha | Kr Macd Tina — MakCHMallbHe NO0OOBE HAAXOMKEHHS I104aTKOBOIO
npenapary i Horo eKBiBaJICHTIB CTAaHOBHUTH 360 MKT T JIFOMHHHK 3 Macoro Tina 60 Kr.

Tabnuya 10.10

PiBHi 3anMimkoBUX KiIbKocTeii a3anepony i azanepouy B micui in’exuii y
CBHHEI, 110 0TPUMAJIH BHYTPIRIHbOM’SI30BY OHOPA30BY /103y a3anepoHy 3
po3paxyHKky 2 Mijgirpamu Ha 1 kr macu Tina

Ilepion Bix BBeAEHHS Tpenapary, 3anMmKoBi KiTBKOCTI, MKI/KI
Ii6 AzanepoH Asanepoi
1 3-19 0,54
2 1-37 0,2-2
3 0,14 0,01-0,6
7 0,07 0,02

p-Aoenouenmopu-6noxkamopu mictare kapasonon. Bid € necneundiunum -
aJIPCHONITHKOM, SKHH MEPERaKHO BHKOPUCTOBYIOTH JUIA 3amo0iraHHs panToBii
3arubeni CBHHEH uepe3 CTpeC IPH TPaHCIIOPTYBaHHI.

Kiriniuni BunpoOyBaHHS Tpenapary HPOBONWIH HA 3/0POBHX JIHOMIX-T00-
pOBOIBLAX, @ TAKOXK HA XBOPHX Ha CTCHOKApAIIO, CEpPLEBY apHUTMIIO, XPOHIUHUI
6ponxit abo acrmy. Komiter ekcrepTiB AiiiIIOB BHCHOBKY, IO JIFOAH, XBOpi Ha
XpOHIYHHI OponxiT a00 acTMy, Ay)Xe 4yTIMBi A0 Aii Kapasonony. Cuin 3a3HauuTH,
110 1 TPyTa CTAHOBUTDH 3HAYHY YaCTHHY 3arajlbHOTO HACeJICHHS.

M/IP xapka3olly y CHpOBUHI Ta IPOAYKTaX XapYyBaHHA HABEACHO Y
Tabmn. 10.11.

Tabnuysa 10.11
MakcHMMaJBbHO JONYCTHMMI piBeHb Kapa3oxo.ry
Y CHPOBMHI T2 POAYKTAX XapuyBaHHA*
Bup tBapun Bun cuposunu MJP, Mxr/xr
Csuns Hupxu 25
CBuus ITeuinka 25
Cuus M’sco 5
CauHa Kup/Llxipa 5

* ani 32-1 cecil “xonexc asiMenTapiyc” xomicii 06’€ZHAHOrO KOMITETY €KCIEpTiB
DOAO/BOO3 (sunens 2009).
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BMicT ropMOHaNBHHMX NpEeNapatis, a TAKOX IHIIMX aHTUOIOTHKIB, He HaBe-
JEHHX BHIIE, i BETEPMHAPHUX IPENApaTiB KOHTPONIOIOTh y MPOXYKTax, MO iMIIop-
TYIOTBCS, B €KCIIEPTHOMY MOPSAKY 3a cepTH(ikaToM KpaiHM-€KCIIOpTepY Ta (ipmu-
BUpOOHMKa. Y BHNAAKy HeoOXimHOCTi, B apOiTpakHOMY MOPSAIKY 3MIACHIOETHCS
AHATITHYHMA KOHTPOJIL K BITUM3HSHHX, TAK i IMIIOPTHHX M’SCHHX 1 MOJOYHHX
MPOJYKTIB.

10.5. BusiBnieHHsi aHTMGioTMKIB Y Monoui

AHTHOGIOTHKH B MOJIOLI € IyKOPITHHUMH pPE4OBHHAMH, 110 MOXYTh IIOTPANUTH
JI0 HBOr0 6€310cepeHbo PH JIKYBaHHI BHMEHI 200 OIIOCEPEAKOBAHO — YEPE3 KOPMHU
a6o i yac JTiKyBaHHS TBapHHH.

Meroqy BHSABICHHS aHTUOIOTHKIB y MOJIOLI 3aCHOBaHI Ha BiJIHOBIICHHI
GapBHHKIB pe3asypuHy a0 METHICHOBOTO CHHBOTO TIPH PO3BHTKY B MOJIONi
YyTIMBHX J0 aHTHOIOTHKIB MIKpOOpraHisMiB BHIY Streptoccocus thermofilus. 3a uum
METOI0M MO)KHA BHMSBUTH HEHINWIIH BMicToM monajx 0,06 MKI/MI, CTPENTOMIIUH —
nonay 30 MKr/Mi, TeTpaunkiin — Big 10 MKr/Mi, oneangoMilMH — Big 10 MKr/mi.

Ipunaodu, nocyo, peakmueu:

® TEPMOCTAT;

® KyJbTypa Gakrepiii Streptoccocus thermofilus;
® IpoOipKH;

e BOAsiHA OaHs;

¢ 0,005 % po3uuH pe3a3ypiHy;

¢ 0,5 % pO3YHH METHICHOBOI'O CHHBOI'O;

® MOJIOKO.

HocainosHicTs podoTH

ITiozomoska mecm-kynomypu. PoGoTa BHKOHYETBCS Yy cCremHianizoBaHid
Mikpo6ionoriuniii 1aGopaTopii 3 BAKOPUCTAHHAM CTepUnbHOro mocyny. Konekninny
TeCT-KyIbTypy 30epiratore nmpu 6—8 °C i mepeciBaroTe uepe3 KoxkHi 10-14 6. ¥V
npobipky 3 10 M CTepUIBHOrO 3HEKHPEHOro MOJOKA BHOCATH 1 NETnIO TecT-
KyIbTYpH Streptoccocus thermofilus 1 BUTpuMYIOTH y TepMocTaTi npu 42-43 °C
npotsaroM 16-18 rogus. Jlng npoBencHHS aHallizy BMKOPHCTOBYIOTh 1-2-1000By
KyJIbTYpY 3@ yMOBH 30epiranus ii y XxonoauiabHuKy npu 6-8 °C.

IIposedenns ananizy. Y uucry npoOipky HanuBaroTh 10 MII KOCHIIKYBaHOIO
MOJIOKA, 3aKPHUBAlOTh F'YMOBMM KOPKOM Ta HArpiBaloTh Ha BOJIfAHIH OaHi mpu 85—
90 °C mporarom 10 XBHIMH, MOTIM OXOMOmKyTh no 42—45 °C. Ilicns nporo y
npobipky BHOCATH cTepunbHO minerkoo 0,3 M po6ouyoi TecT-KylnbTypu. Bwmict
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npoGipKH PETENBHO NMepeMilllyioTh 3-pa3oBHM epEBEPTaHHSAM, MNC/ISA YOro IpobGipKy
BUTPUMYIOTh y BOIIHIN OaHi mpu Temmepatypi 4243 °C mporsrom 100-140 xs.
[TotimM y mpobipky BrHOCATS | M 0,05 %-ro po3unHy pe3asypuny HpHM Temiiepatypi
UbOro pozunny He Hik4ue 18-20 °C i perenbno nepeminnyrots. IpoGipky 3 MoIOKOM
1 pe3a3sypuHOM BUTpUMYIOTH Tipu 42-43 °C npotsrom 15 XBUauH.

VY BHDAjKy BUKOPHCTaHHS METHICHOBOIO CHHBOrO GApBHMK BHOCATH OJHO-
9acHO 3 poOOY0I0 TECT-KYILTYPOIO Y KinbKocTi 0,1 M1 0,5 %-ro po3unny.

3a BIACYTHOCTI Y MOJOLI aHTHOIOTHKIB (GepMEHTH, IO BUILUISIOTBCS CTPEN-
TOKOKOM, BIJHOBJIIOIOTH OApBHHK, NpPH IBOMY MOJOKO cTae OinuM abo 3abaps-
JIOETBCA Yy POXeBUH Konip. 3a HagBHOCTI anTHOIOTHKIB BinOyBaeThes iHTIOYBanHs
PO3BUTKY TECT-KyJIbTYPH. Y Pe3yNIbTaTi IIbOro BOHA He BUPOOise GepMenTis, i Gaps-
HHKH HE BIJHOBIIOIOTHCS. IIpH HBOMY MONOKO 3a0apBiIOCTBCA: Y BHIAAKY pe3a-
3YPHHY — ¥ CHHBO-CTAJICBUH, CHHBO-(IONICTOBUH, Y BUNAJKY METHJIEHOBOIO CHHBLO-
ro — y OnakuTHHH Komnip. BrakuTHE Kilblie, O YTBOPOETHCA y NpoBipii Ha NOBEPXHi
MOJIOKA, HE BPAXOBYIOTb.

M KoHTponbHi nuTaHHA

1. Lllo o3Hayae TepMiH “aHTUbioTUKU™? FAKi Mkepena 3abpyAHEHH:A Xap4YOBOi CUPOBMHMN Ta
XapyoBMX NPOAYKTIB aHTUGIoTMKaMK?
2. 5ky pone BUKOHYE “GionorivHnia qiineTp” (TRapuHa), 33 Pobeptcom, Mk anTuGioTukaMn
Ta X 3anuwKaMun B Xxap4oBUX Npoaykrax?
3. Ak Bumorn BucyBaloTLCS A0 aHTUBIOTUKIB, siki MPU3HAYEHI ANA CTUMYTIIOBaHHS POCTY
TBapuH?
4, Hasepnitb knacudikaujio aHTMBIoTUKIB.
5. Lo osnavae oamnnus aif aHTubioTMka? HaeeaiTe npuknaz KinbkicHOro Bupasy 1 og Ans
Pi3HMX aHTUGIOTKKIB.
6. OxapakTepuayitTe aHTUbioTMKM aniumkniyHoi ©ynoew, cnocobu X oaepaHHs,
0cobMBOCTI 3aCTOCYBaHHS.
7. OxapakTepusywTe aHTMBIOTMKM apoMaTWuHOFO psiay, cnocobu 1X ofepKaHHs,
0CoBNMBOCTi 3aCTOCYBaHHS.
8.  OxapakTepusyiiTe aHTMBIOTUKM reTepOUMKITINHOT CTPYKTYpH (neHiunniin). OcobnmeocTi
iX 3aCTOCYBaHHs!.
9.  OxapaxTepuayire aHTUBIOTUKM-TNIKO3MAW (CTPENTOMILMHK). OCOGNMBOCTI iX 3aCTOCYBAHHS.
10.  OxapaktepusyiTte aHTUbioTUKM-Makponian. OcobnuBOCTi ix 3acTOCyBaHHS.
11.  Oxapaktepuayitte aHTmubioTmkm-noninentuam. OcobnMBoCTI X 3acTOCYBaHHS.
12. OxapaxTepuayite aHTUBIOTVKM HI3WH Ta HaTamiumH, OcoGNMBOCTI X 3aCTOCYBAHHS.
13.  Oxapaktepusyitte cynbamigHi  nepenapatm Ta HitpodypaHn. OcobnmeocTi  ix
3aCTOCYyBaHHSI.
14.  HasegiTe NOBiYHI peakwyii, WO BUHUKAIOTL NPU 3aCTOCYBaHHI aHTUBIOTUKIB.
15. OxapakTepnsyiiTe ropMoHanbHi npenapaTty, WASXU X HagXOMKeHHs [0 Xap4yoBoi
npoAyKuil Ta HeraTMeBHY A0 Ha NIACBKUA opraHiam. OcoBnNUBOCTI TX 3aCTOCYBaHHSI.
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Po3pin 11

ToxcuKonoria MiKOTOKCUHIB

Hesinesi zpubu (Fungi a6o Eumycota) — ye Hudicui eykapiomui oOHOKNi-
munni abo miyenspui opzanizmu. Bonu sycmpivarombca ckpizv, 30kpema y tpyrmi,
600i, Ha peuwtmKax pociun i meapun, xapuosux npooyKmax mouio. Y IpynTi rpuOu
PO3KJIA/Ial0Th OPTaHi4HI PEIOBHHY, 30KPEMa i TaKi CKJIa/iHi CIIONYKH, SK KIITKOBUHA,
JirHiH, HaQTONPOLYKTH, & TAKOK BHpOOU 3 IIacTMacH, r'yMu Towo. Ilpodykmu npo-
yecie scummedianbrocmi 2pubie Modcyms RPOAGAANMU MOKCUYHI 61acmugocmi i
Moxcymb 3apaxcamu xap4osi npooykmu. Omoice, cpubu € 30y0Huxkamu xe0po6
pociaun, meaput i noounu. TOKCHHOTBIDHA 3JaTHICTh UBLTLOBUX TIPHOIB — LE
OCHOBHUIH (aKTOp 1S OL[HIOBAHHS IXHBOI MIKIIHBOT i1

Lsinw (nnicnsasa) mosice eupobaamu piznobiuni mopunni memabonimu, oa-
2amo 3 AKUX 80100i101b OI00ZINHOI0 AKMUBHICHIO MA MOJNCYMb MOKCUYHO Oiamu
na opzanizm rodunu. Bioomo 6auzexo 160 eudie usini (niicnse), axki mawomo
moxcunomeipny 30amnicme. Hatiuucnenniui eéuou — we Aspergillus, Penicillium i
Fusarium. Hanukpawe susueni poou Aspergillus ma Penicillium. Bonu ypancaromo
nEPesasicno 3epHoei Kyilomypu, HACIHHA ONIIIHUX, N100U 0804esux i (pykmosux
POCILUH MA 6UZOMOG/IEHI 3 HUX NPOOYKMU.

Pa3oM 3 TMM rpulu — Lie reTeporeHHa Ipyna OpranizMiB, 10 4KOi HajaeXaTh K
OJHOKIIITHHHI, MIKpOCKONIYHHMX pPO3MIpiB, OpraHi3Mu, TakK 1 BWAM 3 uiTko aude-
PEHLIHOBAHUMH IUTOIOBUMH TUTAMH, IO CATAIOThH Y JiameTpl KUIBKOX JECATKIB caH-
TMMeTpiB. BereraTMBHe TUIO y NEAKMX HIDKYMX IpUOIB € OMHIEIO KIITUHOM, & Y
OutbIocTi rpubiB — CIUIETIHHAM rid, MiLeTieM.

Bazamo eudis rpynmosux mikpockoniunux zpubie bepyms yuacmo y npoye-
cax po3KNAOAHHA PEUIMOK POCIUHHUX | MEAPUHHUX OP2AHIZMIE 3 YMEOPEeHHAM
rpynmosozo 2ymycy. /o nux nanemcams: Alternaria, Aspergillus, Penicilium,
Mucor, Botrytis, Fusarium, Sclerotinia, Cladosporium ma 6azamo inuiux.

Yumano eudie zpubie € aKkmusnumu npooyyenmamu anmubiomuxis, ¢ep-
Menmie, 6iImaminie, crmumyasmopie pocmy, TOMy BOHH IIHPOKO BUKOPHCTOBYHOTHCS
y MIiKpOGioToriuHiil Ta Xap4oBiit IPOMUCIOBOCTI, MEAMITMHI Ta IHIIMX Tay3sX.

Pazom 3 mum icmopuuno n100cmeo cmpaxcodio 6i0 pi3HOMAHIMHUX X60-
o6, AKi guHuKaIU 6HACTIOOK Oii Zpubie ma ixnix memabonimis. Binomi KinbKicHi
HEOAHOPAa30Bi Clajaxu MIKOTOKCHKO3y y Jofei 1 XynoOu, SCKpaBMM IIPHKIAZOM
yoro € “eprorusm”. L{g XBOpoOa XapaKTepU3yEThCA MPOABAMH Yy BHIJLAIL CyIOM,
FAIOLMHALINA i TaHrpeHH KiHuiBok. Bona Oymna posmi3HaHa Iie B CEPEOHBOBIUYI.
3a3BUYail BUKIIMKAETbCA BKHUBAHHAM XJ1i6a ab0 iHIMMX HPOIYKTIB, BUIOTOBJIICHHUX 3
foponIHa, OTPMMAHOro MpU TepepobLi 3epHa, 3apaKeHOro XiMiHHMH IPOTYKTAMH
KUTTEMsUIBHOCTI crioputy (Claviceps purpurea).
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Bimomi i iHmni, MEHII NOINMPEH], ajle He MeHII HeOe3NeyHi XBOpoOu: aliMeH-
TapHO-TOKCHYHA ayeiKis — XBopoOa, sika CyNpOBOIKYETECS KPOBOTEYaMH; XBOpoba
HOBTOr0 PUCY — (popMa IHTOKCHKALL, 5IKa XapaKTepU3yeThCs NapajivyoM, CyAOMaMu
Ta 3YNHHKOK JUXaHHS; FeMOopariyHe 3aXBOPIOBaHHS — CTAXHOOTPHOTOKCHKO3 Ta iHIIi
(tabm. 11.1).

Tabauys 11.1

Hebe3neuni XxBopo6n, siki BUKJIHKAIOTHCH MiKOTOKCHHAMH

MIKOTOKCHKO3H YpaxeHi BUIn RI8)711:1713
AJTIMEHTApPHO-TOKCHIHA . . .
P " . JIronu, KOHI, CBUHI F. sporotrichioides
aNeHkKis
CraxnbOTPUOTOKCHKO3 JIrou, KOHI, CBHHI, IITHIIA Stachybotrys atra
TOKCHKO3 BiJi 3aTUTiCHABIIO] . ..
CBuHi, KOPOBU F. tricinetum
KYKypyasu
JeHIpOXioTOKCHKO3 Kowi, BiBLIi, CBHHI Dendrochium toxicum
TOKCHKO3 Bij ¢ KiB . .
.prq Koni F. solani
KBacoll
TOKCHKO3 BijJl 4epBOHOI LBLIL JIrogu, xoHi F. graminearum

Pozeumox zpubis 3anexcumn 6i0 zenemuyHux 61acmueocmeil uimamy ma
HABKONUUIHBO20 cepedosuwya. Cnocib 30upanna cuposunu, ymosu eupobnuymsa,
3bepicanna ma mpancnOpmysanHs medxc mawomo icmomne 3uavenna. Cnio
RiOKpeciumu, w0 ymeopenns memaoonimie zpubie — MiKOMOKCuHis nemodxicauee
be3 pozeumxy yeini (nricuseu). QOOHak, e He O3HAYaE, 1O ONTMMAIbLHA ANA PO3-
BUTKy UBLUII TEMIEPaTypa OJHOYACHO € ONTUMAJBHOIO JUIs YTBOPCHHS TOKCHMHIB. ¥
6araThOX BHUNAIKax Li TeMmepaTypH He 30iratorbes. lle BHKIHMKae HeoOXimHICTH
HapaielbHO 3  MIKpOOIONOriYHMM BH3HAYCHHSM PO3BHTKY HBLII 00OB’I3KOBO
BCTAHOBJIIOBATH KUIBKICTh MiKOTOKCHHIB Y IPOLYKTI.

11.1. MikOTOKCUHU

Memabonimu zpubie, axi 30amni moKkcuuno diamu Ha uodell i meapuH,
Haszuearomvca mikomoxcunamu (6i0 zcpeyvkozo cnosa “mykes”, saxe o3nauae
“2pubku”). XBopoOnuBHi cTaH, siKHil BUHMKA€E B Pe3yJbTaTi Jii MIKOTOKCUHY, Ha3HU-
BAIOThb MIKOMOKCUKO30M.

Bioxpumms na nouamxy 60-x poKié suCOKOMOKCUMHUX i KAHUEPOZEHHUX
MiKomokcunie, 8idomMux cbozooHi AK “agnamoxcunu’”, npuzeeno 00 po3uwupenna
cyuacnux memodis 60pomv6u 3 Humu. barato MiKOTOKCHKO31B € Pe3yJbTaTOM BXKH-
BaHHA HPOLYKTiB a60 KOPMiB, 3apaXk€eHHX ILTICHABOIO (LIBULIIO).
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Tabnuys 11.2

MikOTOKCHHH TA IXHA TOKCHYHICTH

BucokoTokcnuHi CepeaHbOTOKCHYHI ManorokcugHi
AdnaTokcuHn I'miotokcun I'puzeodyper
Eprort- i xnaBiH-ankanoinu IaTpunin KoiieBa kucnora
Marysin Acneprijosa kuciora i IIJaBneBa kucnora
NOX1/IHi Py3apuHOBa KHCIIOTA
CnopoznecMin TleHINMTIHOBA KHCIOTA dymarinin
. CrepurmatolicriH i fioro .. .
JIroTiockupuH .. Tpuxoteuis i TPHXOAEPMIH
TOX1IH1
. -HITPOIPOMIOHOBA .
dy3apioreHuH P-ritporp MikodeHonoBa kucioTa
KHCIOTa
. . .. BiccoxnmaminoBa i riaayxo-
OXpaTOKCHH i MEJUIIH PopugiH i Beppykapuu

HOBa KHCJIOTH

IpuniockupuH i pyOpa-

TIeHTH3XHUHOBA KMCIOTA 1

IcnanauTokcH .
CKHPHH TIOXiHI
3eapanenon, P-2 i P-3 Pyrynosun Bipumun
I{laueTOKcTyi)(;:::y;ixLenon 1T2- Enoun Xeromin
HisaneHon, ¢yzapeHoH Ilcopanen ®y3uaiHOBA KHCIIOTA
PyOparoxcuH Hennponoxin I'eonun
I{utpuoBipnanx Hianein MoHopzaeH
MansTOpHITHH Cnadpamin Kporonua
Hinynoroxcun Enporokcuu Iuroxanasug
Hurpomenurun Tapann
Inomeamapon i
imoMeaHin

11.1.1. Tokcukonoezisi aghnamokcuHie

Tepmin “apramoxcunu” cmocyemocsn zpynu 6au3bKux CRONAYK, u000ymux
3 epubkie Aspergillus flavus i A. parasiticus. Ueii TepMiH BUKOPHCTOBYETBHCS TaKOXK
JJIsl TO3HAYEeHHA METaboITIB CIIONYK, IO BUPOOJISIOTLCS OPraHi3MOM TBapHH, AKUM
3roJl0ByBany a(aToKCHHU. 3oamuicmio ymeoprosamu agiamoxkcunu 607100i0ms
06a euou zpuoie, a came A. flavus i A. parasiticus. Yomupu ocrnosni eudu mox-
curie, AKi 80HU 6UOLIAIOMb, NO3HaYalomy cumeonamu: B, B, G G, — ye nepuii
nimepu cnig “blue” i “green”, aki eionogioaroms Konsopy gnyopecuenyii yucmux
agpramoxcunie (npu onpominenni ix Y @-onpominenam). ToOTO, OKpeMi uneHn niei
TPYNH MO3HAYAIOTHCH JOJaBaHHAM OYKBU 1 HH(DPH, sKi HaJeXaTh A0 MOJEKYISPHOI
abo 6ionoriyHOT XapakTepUCTHKH CcrionyK. OCHOBHUMH FpUOKOBHMH METa0OJITaMH €
JIBi CIONYKH, SIKI MaloTh roiay0e CBITIHHA OpH yabTpadioNeTOBOMY ONpOMiHEHHI
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(adnaTokcunu By i B,), i aBi cionyku, siki MaroTh 3eleHe cBiTiHHA (adnaToxcunu G i
Gy). Li dorupu adaTOKCHHH CTaHOBIATH IPYyNy, fAKa IIE€PEBAKHO MICTUTBCA Y
3apaXKeHNX XapyoBUX MPOAyKTax. ¥ GUIBIIOCTI MOBLXOMIEHH NPO HasBHICTH adna-
TOKCHHIB y XapYOBHX MPOAYKTaX MEPEBAXHO 3a3HAYEHO IIPO NPHCYTHICTh CaMe LUX
YOTHPHOX CHONYK.

O O 0 O (0] (o}
O O 0
OH
o 0 OCH; o~ "o 0CH; SR OCH,
Adnarokcnn B AdnarokcuH B, Adnarokcna M
o o (0} (0]
0 0 OH Q
0 O OCH O Y OCH;
3 Adnartoxcun M,
Adnarokenn Gy Adnarokcun Gy

IHIIMMH  aIaTOKCMHAMHM, SKi MOXYTh 3apakaTd XapdoBi HUPOAYKTH, €
apnarokchHn M; Ta M,. Bouu € wmerabomitamu adnarokcunis B; ta B, Ta
BUAUISIOTECA 3 MOMOKOM JIAKTYIOYMX TBAPHH ITiC/I1 BYKUBaHHS 3apaXKCHUX KOPMIB.

Agnamoxcunu B; i B; npu npoxodscenni uepes op2anim camox ccasyie nio-
oaromuca Giompanchopmayit i ueodnmoca 3 Monokom Ak anamoxcunu Mpi M.

Mornexkynu aIaTOKCHHIB CKIaJal0ThCS 3 JBOX CTPYKTYPHHX CJIEMEHTIB, a
came, mudypany i kymapuny. OCHOBOIO adIaTOKCHHIB € METOKCHLHKIONEHTaHOH
KymapuHy (5-Metokcukymaput). Came Bin 3yMOBIIOE abcopbuiro i huryopecuenuiro B
yapTpadioneTopoMy CBITIl. XpoMOQOPHY 9aCTHHY 5-METOKCHKYMapHHY CTaHOBUTbH
apoMaTHYHe KilbUe 3 HeHACHYCHNUM [-MakToHOM. OnTHManbHl YMOBH JJIS PO3BHTKY
A. flavus 3anexath BiJf IITAMy.

Apnramoxcunu ymeopioromocs mineku nio uac pocmy zpubis. A. flavus
ymeopre ix npu memnepamypi 6io 7,5 0o 40 ’C. Onmumansnorw ssarcaemocsa
memnepamypa 24 "C. Tlpu rpaHHYHO BUCOKiH TEMIIEPATYDi CIIOCTEPIraOThCs JIMlIE
crnigu adatokcunis. [Ipu TeMiepatypi HHXKYe ONTHMabHOI adnatokcunis B yTBO-

proeThes Ginblue, Hix G; BALIE ONTHMAIBHOI ~ LBLI YTBOPIOIOTE adratokcunu B, sxi -

HIBH/IKO TpaHChOpMYIoThes B adnaTokcunu G.
Ilpu onmumanvhiii memnepamypi natieuujoi KoHyenmpayii agpramoxcunu
00cAzarome RIiCAA MpU-, YOMUPUOECHHO20 PO36UMKY. 3HKEHHS TEMIIEpATypH 10
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20 °C mpM3BOIMTH 70 MPOJOBXKEHHS dacy iX YTBOpEHHs f0 15 jHiB. Ilpu BuCOKiH
TeMIIepaTypi YTBOPEHHIO COPHUAE HAABHICTS cBiTIa. BigHocHa BosoricTs Hux4e 83 %
o0Mexye MOXIHBICTb yTBOpeHHs aduatokcuHiB. Hanpukiaz, y coi mpu BimHOCHI#H
BosorocTi 6au3bpko 87 %, B apaxici — 61u3bko 83 % adaTOKCHHH yTBOPIOIOTHCS TIPH
30 °C uepes 21 memb y xinpkocTi MeHme 1 Mr/r. A. parasiticus Mae 3MaTHICTb
yTBOpIoBaTH adnaToxcuH B, mpu temuepatypi 13 °C y empssi.

A. flavus yrBoproe adnatoxcunn npu pH Bin 2,5 no 8,0. I3 36insmennsm pH ix
KUIBKICTh JIEUIO 3MEHIIYETHCS, A MOTIM HOBEPTAETHCS /10 MOYAaTKOBOrO piBHsA. IlpH-
CYTHICTh XJIOPHY HATpil0 y HEBENUKiil KOHIEHTpaIlii CTUMYIIIOE yTBOpeHHs adia-
TokcuHiB. Ilpn Horo xonuenrtpauii 14 % possurok A. flavus i, BianoBigHo, yrBo-
PEHHS TOKCHHIB 3aTPUMYIOTBCSL.

Haiixpamum 3acobom oOMexuTH 3a0pyIHEHHS Xap4YOBUX NIPOAYKTIB agiaTo-
KCHHAMHM Ta MIKOTOKCHHaMH € 3arobiraHHs pocTy LBiNi (IUTICHABM) HA BCiX CTAJIigX
3aroTiBIII KYJIBTYp, MEPEBaXKHO HUISIXOM BHCYIUYBaHHS a00 BUKOPHUCTAHHSA aHTHIPHO-
HHX [penaparTis, HanpukIas, Kucaot. Lleit crioci6 moxke Gyt JONOBHEHHH (i3HIHUM
BIIOKPEMIICHHAM HEBETUKOT KITBKOCTI YPa)eHHX MPOAYKTIB.

Aspergillus flavus i Aspergillus parasiticus — npodyyenmu adnamoxcunie,
docmamube nowiupeni y HABKOIUWHbOMY cepedosuwyi. 3azeuuail 6onu 3Haxo-
0AmbCA 6 rpyHmi i 3apasrcaroms nPoO06oNbYI KYIbmypH, AKi 6UPOCMArOmy 3 Hb020.
Tomy ne ouseno, wo apaxic, AKuil 003pieac ¢ IPyYHMi i MA€ WOPCHKY ROGEPXHIO,
3a6McON 3apaAdCeHUN YuMU ma iHwumu zpubamu. Agramoxcunu, ax i eci inwi
MIKOMOKCUH U, ROMPANIAIOME 6 XAP406i RPOOYKMU 3 MAKUX OMCepe:

1) i3 cuposuru 3 nomimnorw yeiLLwo;

2) i3 cupoeunu, axa He mae suOUMOr yeini;

3) 3 pocarunnux nPooyKmies, 6 AKUX RPUCYMHICHb Y6 He dogedena;

4) 3 npooyxkmie meapunnozo. NOX00XCEHHA, 6 AKUX HaAeHicmb adna-
MOKCUHI8 00yMO6IEHA XAPAKMEPOM KOPMY;

5) 3 npodykmis pepmenmaui.

1. Cuposuna 3 nomimnorw uyeinnw (euduma ysina cuposuna). Ilponykru
POCITHHHOTO NOXO/RKEHHS, CHJIBHO Ypa)KeHI UBULIIO, HAC HE LIKABJIATH, OCKLIBKH
3a3BHYai MH iX He cnoxusaeMo. Ilpore y pa3i po3BUTKY LBLIL B MilIKax 3 MyKOI,
3€pHOM YHM B CHJIOCI BUHMKA€ MOMIJIMBICTh HOTPAIUISHHA BN y KOPM TBapHH.
YHacmiJoK rofyBaHHs TBapvH CHJIOCOM 3 LBLLIIO adaTOKCHHH MOTPAILIIOTH Y
M’SICO Ta MOJIOKO.

2. Cuposuna o6e3 suoumoi yeimi. Jlo uiecl rpynu Hajgexars IUIOAH, MDK

CiM’SI0NIAMH AKHX MOXe 3’ABUTHCA 1Bk, Hanpuxian, apaxic abo uedesuus, ropixu

y HIKapalymi, KICTOYKOBi IUIOAHM, s/pa IICPCHKOBHX 1 abPUKOCOBHUX KiCTOYOK,
MHI/Ia/lb, KallTaHd a0 MYCKAaTHI TOpiXHM HEPLAKO MICTATh HEIOMi4eHy LBiIb, sSKa
yTBOpIO€ aIaTOKCHHH. B ypakeHiHi CHpOBHHI adaTOKCHHHM PO3MOAUIAIOTHCA He-
PiBHOMIpPHO.
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3a ykpaincekumu nopmamu, 0o3a agnamoxcuny B; ne noeunna nepesu-
wyeamu 0,005 me/xz npooyxkmy, a ¢ €C — 0,001-0,008 me/xe.

3. Pocnunni npodykmu, 6 AKux npucymuicme yeini ne ecmaroenena. 1lo-
BEPXHEBMI HAJIT MBLUI JeTKO BUAAISEThCA. T1ic/s peTenpbHOro OYMIIeHHA CHPOBHHM
Mileniit 1 )KUTTe30aTHI clopu MoXKHa Maibke abo 30BciM BUaaiuTH. IIpoTe y Takii
CHPOBHHI Ta y BHTOTOBJICHHX 3 Hel MPOJYKTaX MOXYTH MICTUTHCA TOKCHHH. Pid y
TOMY, 110 B Tipoueci nepepoOku adaaTokCHHy He PYHHYIOTBCI. TOMYy IUTECHpSMO-
BaHe OCITIUKEHHS CHPOBUHHU ab0 MPOMYKTIB Ha HAasBHICTH a(JaTOKCHHIB Ta IHHIHX
TOKCHHIB JIO3BOJISIE BUSIBUTH ‘‘3aMacKOBaHi” MIKOTOKCUHH. € dani npo npucymuicms
ajgpramokcunie Hagimv y nacmi 3 apaxicy (apaxicosomy macii), biniomy eui,
CYXOMY KOHYEHmpami cyny 3 20p0X060i MyKu, RUIEHUYHOMY 00powiHi ma y neuyugi
3 ¢ppyxkmamau. '

4. Ipucymnicme agiamoxcunis y npooyKmax meapuHHo20 NOXO0O0MHCEHHA
sanexcums 6i0 cxnady kopmy. Adaaroxcuu B, AKuil 3HAXOAUTHCS B KOPMI JiHUX
KOpiB, YaCTKOBO BHIUISETLCA 3 MOJIOKOM Yy Burasadl aduatokcuny M. ¥V 69 % npob
CYXOro 3HEKUPEHOro MoJioka 1 y 64 % cyxore nuIiCHOrO MOJIOKA BHSBISLTH BMICT
adraroxcuny M, 1o 4 mxr/kr. ITposoaunu crenianbHi JOCTIPKEHHA 110 TOAYBAHHIO
cBUHEH KOPMOM, o MicTuth aduaroxcnu B, y xiipkocti 500 Mxr/kr. Haidbinpury
KOHIICHTpaIit0 adIaToKCHHIB Oyno Bussleno B mewinii (137 Mir/kr) 1 Hupkax
(54 Mxr/kr) TBapus. M’s30Ba 1 XKHPOBA TKAHUHA MICTHIIN CITH a(raToKCHHIB.

5. Ipodyxkmu, ompumani 6 npoyeci 6podinus (hepmenmanii). J1o 1miei xare-
ropii HalmexaTh Xap4oBi MPOAYKTH, OTPUMaHI MULIXoM OpOMIHHS 3 MONIOKa abo M’sca,
a TaKoX JEAKI CXITHO-a3iaTChKi BUpoOu. Cupi i cupokonueni xosbacu moscyms nio
uac 003pisanns cneyiaibHo abo 6UNAOKE80 NOKPUSAMUCA YGLLIIO, AKA HPOOYKYE
‘agnamoxcunu.

Bnnue agnamoxcunis na xncusi opzanizmu. Sk yxe 3asHaveHo, NATOreHHI
rpubu- € 3abpynHioBaYaMH Xap4yoBHX NPOAYKTiB. [IpOHMKAaOUH B OpPraHi3M, BOHH
MOXYTh BMKIHUKATH Oe3nocepeiHe JOKaldbHe ado 3arajibHe 3apa)KeHHA, sKe Hasu-
BalOTh Miko3aMu. Ilpodykmu memaboizmy 2pudie Ha3ueaOmv MiKOMOKCUHAMU.
Bci BifioMi MIKOTOKCHMHH BiTHOCATL 1O €K30MOKCUHIG (MOKCUHU, AKI nHOMpanin-
1oms 6 0p2aniim 3 006KONUIHBO20 CEPEOOBUULA), 33 BUHATKOM CTEPHTMATOKCHHIB.

llIkoma, mop’s3ana 3 HasBHICcTIO TpUOIB (IBiNI) y TPOAYKTAX XapdyBaHHA,
MPOABIAETLCS Y JBOX aCIIEKTax:

1) ye npuvuna ncysanns ixyci;

2) ye moxcuuna 0is na opzamnim uepes NPooOyKmu memaodoonimy.

IcyBauns MpORYKTIB NiJ BIUTHBOM WUBLNI BiIOYBA€ThCS Y pe3yNbTaTi YTBO-
PEHHsI HUIMHU OCOOJIMBO aKTHBHUX IIPOTea3 i J1inas, miJ Ji€l0 SKUX iCTOTHO 3MIHIOETHCA
cknan ki, [ToripmyroThCs SKiCHI MOKa3HHKM 3EpHOBHX Ta ONIMHHUX HPOAYKTIB,
HacinHsA, GPYyKTiB Ta 0BOUiB. Tak, 3MIHIOETbCA IX KOJIp, 3 SBIAETHCA HEBJIACTHBHIA
3amax, 3HIWKYETbCA XapuoBa I[IHHICTh YHACTIMOK 3MIiHHM CTPYKTYpU OULIKiB, JIiHOJi-
THYHOTO PO3NAAY XKHUPIB.
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Toxcuuna 0ia na opzanizm obymosnena cunmesom mikomokcunis. Adna-
MOKCUHU — HAUCUIbHIW 3 6i00OMux zenamomoxcunis. Y pasi Haoxooxcennsn ix ¢
opzanizm y eenuxiii 003i poisusacmobca zocmpuit moxcuko3d. Bin nposensemsca
empamolo anemumy, 3MEHUIEHHAM Macu mina, nopywienuamu OianrvHocmi
Hepeoeoi cucmemu, NONCOSMINHAM enimenilo cruzoeux 060a0HoK. 3a nasenocmi
Yux CUMNMOMIE 3aX60PIOBAHHA MOoxce Oymu nemanshum. Menwi do3u apnamox-
CUHI6 GUKAUKAIOMb XPOHIUHUE nepediz xeopoou, wio CynposodNCYEMbCA NoONCO6-
MIHHAM M’A30601 MKAHUHH, YUPO3OM REUIHKU, 2INEPRNAZICI0 HCOBUHUX KaHalis.

OxpeMi BuAH adIaTOKCHHIB BiIPI3HAOTHCA MiX COOOI0 338 TOKCHYHHMH
BIACTHBOCTAMHU. AdaaToxcun Tuny G MaroTh yABiui HHXXK4y TOKCHYHICTE NIOPIBHAHO
3 admaToxcuHamu My B. Henacuueni cmonyku tuny G, 1 By xapakrepusyrorscs y
YOTHPH Pa3H BHUINOI0 TOKCHYHICTIO, HIXK iX juriyponoxinui G, i Bs.

Haumokcuunimum € apnamoxcun B;, akuii mae Kkanyepozenny, mepamo-
2EHHY ma Mymazenny 0iro.

Ha ocHOBI pe3ynbTaTiB IOCTIZIB HA TBApHHAX, AKUX TOAYBAIH KOPMOM, SKHM
MICTHB a()JIaTOKCHHHM, TBApHH 00 €HANH y TPU I'PYIH 32 YYTIHBICTIO 10 adiaToK-
cuny By:

1. Jdyxe uyrnusi J1[so — 3 pospaxysky 1 mr adurarokcnny B, Ha 1 kr Macu
tina. Jlo wi€i rpynu BifHEeceH! Kpoii, iHANKH, Ka4eHATa, coGaku, MOPCHKI CBMHKH,
¢dopens.

2. Yytmusi JI[{5p — 6nuseko 10 mr admarokcuny Ha 1 Kr Macu Tina; mo Hei
BBIALIIIY TeJATa, KOPOBH, XOM AKH, NAIIOKH 1 AESAKi MOPOIU KYpEH.

3. PesucrenTHi, CTifKI MPOTH MOPIBHAHO BHCOKOI A03U adnatokcuny, 6e3
o3Hak xBopoOu. He Mui Ta BiBIi.

YyTaMBICTH TBapHH 0 Aii aIaTOKCHHIB 3HNXKYETHCA 3 BIKOM 1 MPOSABISAETHCA
OlIBLIO MIpOIO Yy CaMIliB MOPiBHAHO 3 caMkamu. IIpy Haxxomxenni 3 xopMoMm
Ji31HYy, MiTiaHiHYy 1 apTiHIHY CMEPTHICTH IOHKYETHCS.

Adgpnamoxcunu Oyxce nebesneuni ona modunu. Bemanosneno maxcumanviy
003y agnamoxcuny B;, aka He Oie na mwduny. Bona cmanosumv 0,005—
0,01 mrz/xz macu mina. qna moounu macoro 70 kz 6e3neuna 0o3a dopienroe 0,35 mxe.

0 O 6 0
JHertokcuxanis
0O O
| [ 1
» X
L]
0 N0 N \
O O OCH; OCH;4 KosanentHe 3p’a3ysans
Adnaroxeur B, ’ Adnarokcrn B enokcnn 3 blomonexynamu

VY 1lIsemii mpoaykTH, Axi MICTATh NOHAJ 5 MKI/Kr aduratokcuuy B, He
nonyckawThes y nponax. Y CHIA icmye nomoxeHHs, ske 3a00poHSE INPOAaX
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CHPOBHHH i3 BMICTOM aduiaToKcHHY ToHag 20 MKI/Kr 1 BiJIOBiJIHO NPOJAYKTIB 3
BMicTOM aIaTOKCHHY Giltbine 5 MKI/KT.

Xap4oBi OpoMyKTH, 3apaxeHi adIaTOKCHHAMH, € MPpodiIeMolo, MacTad kol
Ba)XKKO HPOrHO3yBaTH. AQIIATOKCHHH, 30KpeMa B;, BHCOKOTOKCHYHI IUII TBapHH
(TokcuuyHa Jis TPOSABIAETHCA HACAMIEpe]] YPAXXEHHSIM TWediHkH)., 3apeecTpoBaHO
JeKibKa BHNIAMKIB rocTporo aduarokcukosdy y mofeii. HalimacmTabHimmi BUnazok
SABHOTO a1aTOKCUKO3Y BinOyBcs BoceH 1974 p. y nexiiskox cenax Inaii. 3axsopino
om3bko 400 moneit 1 nonan 100 moMepno Big ypaxkeHHs nedinkd. Kykypynsza sk
BaXKJIMBA 4acTka X pamioHy Oysa 3apaxeHa adiarokcMHamu Ha pieHi Bix 0,25 1o
15,6 Mr na 1 xr macu.

BeranoneHo, mo adaTOKCHHM BHKJIMKAWOTh CHHAPOM Pes. Bin cymposon-
KYETbCS TIIEPIiiKeMi€lo, KOHBYILCISIMU 1 Mae neranpHui edekr. 3 23 miteit, ski
BMEPJIH 32 HasiBHOCTI cHupoMy Pes, 22 Manu apnaToOKCHHH y BHYTPILIHIX OpraHax.

Agpnamoxcun mae zenamomoxcuutuil ma zenamoKanyepozeHHIl epexmu.
Axmueosana popma apnamoxcuny B; 30amna xosanenmnuo 36’azyeamucs 3 JHK
yepes enoxcuodny zpyny. Beaswcaioms, w0 maxe nepemeopenns 6i00yeaemscs nio
dietlo pepmenmy uyumoxpomy P450 monooxcuzenaszu, axa 30ilicHIOE OKUCHEHHA
Kcenobiomuxie. lleperBopeHHs, MO 3AIACHIOIOTECA Y IIEYiHI(, CKEpOBaHE Ha
JETOKCUKALIIO a(IaTOKCHHIB, ITPOTE TPOAYKT TIEPETBOPEHHS € Hebe3meHimil Hik
BUXinHMH aduiaTokcuH. Bin 3paTHuit 38’ s3yBatrce 3 JIHK xiitiH nedinky.

Tak, eHnedanonaris — XUPOBE NEPEPOMKEHHS BHYTPILIHIX OpraHiB, cMep-
TeNbHE AWUTAYE 3aXBOPIOBAHHA — criocrepiranock y Talmanmmi 1 acouiroBanochk 3
HasBHICTIO apilaTOKCHHY.

11.1.2. Tokcukonoziss mpuxomeueHise

Tpuxotenenn npoaykyoTbest rpubamu Fusarium sporotrichiella, F. solani, F.
graminearum tomwo. I'pyna MictuTe noHan 80 MIKOTOKCHHIB, siKi MOAUIAIOTH Ha 4
tunu: A, B, C i D. IlpeacraBHuku TUiy A — TOKCUH T-2 1 HialieTOKCUCKMPIICHON
(JAC), Tty B — nesokcuniBaneron (JIOH) i niBanenon, ity C — popigus A, THny
D - xporouuH. JIJIso i1 1UX MIKOTOKCHHIB (MHIL, TepOpaNbHO) BapiloeThCS Bil
6,7 mr/xr (tokcun T-2) 10 46 MI/Kr (I€30KCHHIBATEHOII).

Tpuxomeyenu npoagnalomes mepamozeHni, WUMOMOKCU4HI, IMyHOOen-
pecugni, Odepmamomoxcuuni enacmugocmi, Oilomb HA KPOGOMEOPHI oOpzawnu,
UEHMPATIbHY HEPEOBY CUCHMEMY, GUIIUKAIOMb Aelikoneniro. 3 ycix TPUXOTELCHIB
MPUPOTHIMHU 3a0pyIHIOBaYaMHM XapYOBUX MPOAYKTIB € TUTbkH 4 (BOHU HaleXaTh /10
rpym A ta B).

MIKOTOKCHHU — MOXIIHI TPHXOTELEeHY, YTBOPIOIOTbCSI GararbMa LITaMaMH
LBUILOBUX TPHOIB THIIB Myrothecium, Trichtecium i Fusarium. BoHu MaloTb LIMpPO-
KUH CHEKTP Aii 1 4acTO € NPHYNHOIO OTPY€EHB Xyn00u. Sk i y BUnagky aduiaTOKCHHIB,
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nepin nix 6ya0 TOBEAEHO iXHIO KAHLEPOreHHyY 10 Ha OCHOBI 6araTpox MOCHiZiB Hax
TBaPHHAMM, BOHH OyIIM BU3HAHI MOTEHIIHHUMH KaHueporenamu. Te caMe CTOCYeThCS
CTEPUIMATOLUCTHHY, TyTEOCKHPHHY, LHKIOXJIOPTHHY, NaTYIIiHy.

Ry OH
Ry
Ry Ry Ry, Ry
T-2 Tokeun OAc ~ OAc H  (CH,),CHCH,CO,
HT-2 rokcun OH OAc H  (CH;),CHCH,CO,
JAC OAc OAc H H
JIOH H OH OH O

Cmepuzmamouucmun 3a XimiaHo 6y10BOIO Hara-
nye apaaToKCHHHU 1 0COOIHBO acmepTOKCHH (TiApONOXiqHy O
0-€TUJICTEPUTMAIMCTHHY, BHAUIEHY pasoM 3 o-Me- o OH
TRJICTEPHIMATOLUCTUHOM 3 KynbTypu Aspergillius flavus). o
CaM CTepUrMaTONNCTHH Y BEIUKIH KINBKOCTI IPOAYKYIOTE I O
KYIRTYPU I'PUOIB — Aspergillus versicolor, A. nidulans ta or o
A. bipolaris. i rpubu nyxe nomupeHi. Ix Bussmeno B
IPYHTI Ta 3€PHOBHUX CXOBMIL@AX, y CTAPOMY CHPi, CONOHWHI, Y TBADHHHMX KOpMaX.

CTepurMaTOLMCTHH € aKTHBHUM KaHLIEPOTEHOM IPH TIEPOPATBEHOMY BBECHHI.
I'octpa nepopanbia TOKcHYHICTH (JI[so) CTEPUrMATOLMCTHHY Uil CAMIIB CCaBLIB
ckianae 166 Mr/kr, a jqnst camok — 120 mMr/kr macu Tiia.

OCH;
CrepurmMaTounucTud

11.1.3. Tokcukonoeist OXpamoKcuHiea

Yuacnioox eusnauenna moxcuunocmi zpuba Aspergillis ochraceus gudineno
mpu ximiuno cnopioneni moxcuuni memabonimu - oxpamoxcunu A, B i C, wo
npooykyromoca zpubamu Aspergillus ochraceus i Penicillium viridicatum.
Haiitokcuuniumi oxpatokcuuu A i C (ans

oxpatokcuna A J[lls  craHOBHTB O\\C _OR 5 OH ©
3,4 Mr/Kr, OXHOIEHHI Kypuara, Iepopaib- [ 1

N . CHy-CH—NH—C 0
HO). OxpatokcuH A (HUM Haiiuacriure
3a0pyIHIOIOTBCA XapyoBi NPOAYKTH) Yy X R CH;
BUH [0 Jil CBITJA 1 KMCHIO, CTilKHil Y Oxpatokeun B H H
posunHax. Ifi mikomoxcunu eonodiromo Oxparokeun C - Cl - CHs
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HegpomoKcuunolo, mepamozennolo i imynodenpecusnoro dieto. Bonu inzioyioms
cunmes binka, nopywyoms 0omin znikozeny. Oxpatoxcun C, BUABJIECHHA Y BHHO-
rpagHOMy coui i BMHI, npuraidye peaxuii imyHnoi cuctemu B 100 pasip cunbHiue,
HIK OXPaTOKCHH A.

i yac mocnipkeHus BHOIPKH LBiIOT XapuoBOi CHPOBHHH Ta NPOAYKTIB Oyio
BUSABIIEHO, MO 6—8 % npob suMeHio i BiBca ta 10 10 % npob mueHuNi 3abpyaneHo
OXpaTOKCUHOM A. B 00niii i3 womupvox n1306 yeinux cupux Kagosux zepen 0yno
euneneno 00 90 mxe/ke oxpamoxcuny A. Vloro BUSABIAIOTE HE TUILKHA B 3€PHOBUX
kynerypax (13 % mo3WTHBHUX 1po0) i KOPMax IUis TBapHH, aje y CBHHAYIA KPOBi
(60 % no3uTHBHHUX NPoO) i HUpKax (21 % no3uTHBHHMX NPob).

11.1.4. Tokcukonozisi 3eapasieHoHy ma (io20 NoxiOHux

Mo yiei zpynu gionocamv 15 mixomoxcunie, aki npodykyromsca zpubom
Fusarium graminearum.

JHna seapanenona J1[{sy cranoBute 10000 Mr/kr (mypu, nepopansno). Mi-
KOMOKCUHU Yici 2pynu Maoms eCmpo2eHHi (20pMOHANbHO 6NUEAIOMY HA HCIHOYY
penpooyKkmugHy cucmemy) i mepamozeHHi 61ACMUEOCMI, @ MAKONC AHMUOAK-
mepianvhy Jilo 6i0HOCHO Zpamnozumuenux baxmepiii. Ak npupooni 3abpyoniosaui
3ycmpinaromvcs minbKu 3eapanenon i 3eapaieno.

OH O CH3 OH O CH;,
(0] 6]
HO HO _OH
© H

3eapasicHOH 3eapaneHon

HaimomupeH iitiiMy y CBiTi € MiKOTOKCHHH, 1110 TPOAYKYIOTHCA IpubaMu poay
Fusarium. i rpu6u Haifuacriuie BpaXkatoTh 31aKOBi CLTBCBKOTOCIIONAPChKi KyIbTYPH
Ta 3JaTHi NPOAYKYBATH PsijJi MIKOTOKCHHIB TPIXOTELEHOBOI rpyny. Boduouac y paoi
GUNAOKIG & YPaMdCEHOMY 3epHI uUABANU iHWNI (hy3apiomoKkcun — 3eapaienon.
Cyuacni dani niomeepoxcyroms, uio 3eapaieHon nepioouyHo GuUAGAAIOMb y 3epHi,
30Kpema, 6 KyKypyO3i, ypaxceniii znunnio 6 Kauanax — 3azeuuaii 6i0 0,1 oo 200
MK2/K2 npodykmy. 3eapanenon iHOOI UAGNAIOME MAKOMC 6 NULEHUNI, AUMEHI,
gieci, copzo, Kynscymi, Cini, KyKypyO3aHomy cunoci, Kykypyosauiii onii.

11.1.5. Tokcukonozisi namyniny

Hamynin — npodykm obminy pady ueinesux zpubis, axi 3ycmpinaomsca na
¢pyxmax, gpykmosux eupobax ma inwux xapuoeux npooykmax. L{a peuosuna
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Mae KaHuepozenni ma mymazenni enacmugocmi. BigoMmi Taxi oc- 1)
HOBHi NPOJNYLeHTH maryiina: Penicillium expansum — 36yaHHK KO- 0]
PHYHEBOI THUJIM3HM B AOIyKax, rpyliax, aiBi, abpukocax, NEPCHKax

1 Tomatax; Penicillium urticae — 3yctpiuaeTbeca iHOAI HA IMX CaMHX =

IJIONax 1 BUKNMKAE THHTTH; Byssochlamis nivea — TepMOCTiMKHi
rpu6, BuieHHi 3 GpykToBux cokiB. Y €C nomyckaerses ['JIK ma-
TysiHa 10-50 MKI/KT 3a/1e)XHO BiJl KaTeropii NpoAyKTiB XapuyBaHHSI.

0] OH
Marynin

11.1.6. Tokcukos102ia iIHWUX MIKOMOKCUHIG

Psj iHIIMX MIKOTOKCHHIB, Ha SIKi CBOTONHI HE HOLIMPIOIOTHCS HOpPMAaTHBHI
aKTH Ha JI00yCTHUMICTh TIDCYTHOCTI B Xap4OBHX MPOAYKTaX, HOTPEOYIOTH JeTaib-
Hiworo BuBYeHHs. Tak, B o3umiif Mmenuni BussieHi rpubu Qysapii, sxi morparn-
NAKOTE Y GOpPOLIHO i CHHTE3YIOTh HIiBANEHO/, KM BPaXa€ IUTyHKOBO-KUINKOBHIA
TPaKT 1 HUPKH. Jlomeocyupin NpMCyTHiil B LBiIeBOMy pHCIi i mpoxykyeThcs Peni-
cillium islandicum. Pybpamoxcun Mae cuueprism 3 adnatoxkcunoM B,. Biccoxna-
Minoeéa Kucioma NpORYKyeThcs rpuboM Byssochlamys fulva i € ronosHo npHyu-
HOK NCYBaHHS (PYKTOBMX COKiB i (PYKTOBO-ArifHHUX KOHCEPBIB B LEHTpabHiil
€sponi. Ilefi rpub CTIAKHHA 10 BUCOKUX TEMIIEpaTyp i He 3HUILYETLCS 3BUYATHOIO Ha-
crepusauicro. Benuxa Kinvkicms Mikomokcunie éce wie € manogueuenumu. Ilpak-
TMYHO BIACYTHI METOJAMKH iX ineHTHU]iKamil B CHPOBHHI Ta XapyoBHX MPOIYKTaX.
Takox 3anMIIACTHCS HEBU3HAYEHOK 1X TOKCHYHA i HA OPraHi3M MIOJHHH.

11.2. 3anobiraHHs 3apaxeHHI0 NPOAYKTIB
MiKOTOKCMHaMM Ta IX AeTOKCUKaLif

[I{o6 BH3HAYHTH CTPATErit0 3MEHILEHHS BMIiCTY a60 yCyHEHHS MIKOTOKCHHIB 3
Xap4YOBUX MPOJYKTIB, MOTPiOHI 3HAHHA Npo IXHi rpubKoBi mKepena. Pict rpubkis Ha
3€pHi i CLIbCLKOTrOCHOAAPCHKiN HPORXYKLIi ~ FONOBHA IPUYHHA YTBOPEHHS TOKCHHIB.
Besiiy 4MHHHMKIB NPU3BOJATL OO YTBOPEHHS MIKOTOKCHHIB. lle cnpHAHATIUBICTH
pociMH fo iHBasii rpubkiB, IpHAAaTHICTE TpHOKOBOro cybcrpata, TemmepaTypa,
BOJIOiCTh 1 (pi3MYHE NOMIKO/UKEHHS HACIHHS KOMaXamMM Ta MapasHTaMH. BMicT
MIKOTOKCHHIB y Xap4OBHMX NpPOAYKTaX i KOPMaxX BapilOETbCS y MIKPOKHUX MEXax i
MOX€ IOCAraTH COTEHb MKI/KI. ONTHMAaJIbHA TeMIIEpaTypa TOKCHHOYTBOPEHHS — BiJl
8-12 °C (toxcun T-2) no 24 °C (adnarokcunn). KinbKicTh TOKCHHIB 3HA4HO 3aJe-
XKHUTh Bill METOY Ta Tepiofy 30MpaHHs BpOXalo, HOro MiCIHKHUBHOT 06pobKku Ta
yMOB 30epiradss.

I'puby, 1O BpaXkarTh CiNbCHKOTOCIOAAPCHKY MPOAYKIHIO Ta HPOMYKYIOTh
MIKOTOKCHHH, MOXyTh OyTH mofileHi Ha Tpu rpynu: 1) rpubu “mons”; 2) rpubu
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“36epiraHHs”; 3) Tak 3Bami rpuOW “nolIKokeHs”. Jlo mepinoi KaTeropii BXOAATH
pi3HOBHM XBOpOOGOTBOpHUX TpHOIB POCIMH, a caMme, pin Fusarium, Halpukuaz,
F. moniliforme, F. roseus, F. tricinctum 1 F. nivale. “I'pubn 30epiranus” —
nepeBaxHo Aspergillius i Penicillium, nanpuxnan, 4. flavus i A. parasiticus. “T'pnbn
[IOMIKO/KEHE” y 3BHYaHHUX YMOBaX HE BPaXKalOTh HETIOIIKOPKEH] 3€PHA, aji€ JIETKO
PO3MHOXKYIOTBCS Ha MOWIKO/DKEHHX 1 BHMAaraioTh BHCOKOrO BMICTYy BOJIOTH.
Ipuknamom rpubiB tpersoi rpymu € A. clavatus, A. fumigatus, Chaetomium,
Scopulariopsis, Rhizopus, Mucor, Absidia.

3amobirants HasBHOCTI MIKOTOKCHHIB y HAIIOMy OTOYEHHI1 — BAXK/IMBE 3aB-
JaHug. 3aranom sanobirapHs 3a0pyaHeHHIO TpuOaMH Ta iX MIKOTOKCHHAMM Y
CLIBCBKOIOCHOIAPCHKUX MPOAYKTax, 3a P.K. Horecom (1981), Moxe GyTu posjinene
Ha TpH piBHI.

IepBuune 3an00iraHHs YPaXKeHHI0 MIKOTOKCHHAMHM. 3a3Buyail 37iHCHIO-
€TbCA mepe); rpHOKOBOK iHBa3icl 1 3abpyaHeHHsiM MikorokcnHamM. llell piBeHb
3anobiraHys — HalironosHimui i eeKTUBHINMI B IJIaHi CKOPOYEHHS T'PUOKOBOIO
pocTy i 6iocHHTE3y MIKOTOKCHHIB. PeKOMEHIy€eThCsl JIeKUIbKa METO/IIB BCTAHOBIIEHHS
HECTIPHATIIMBUX YMOB I OyIb-IKoro rpuokoBoro pocry. lle 3oxpema:

® CTBOPEHHA IpUOKOBOCTIHKHUX POCIHH;

® KOHTPOJb 3a CTYreHCM 3apaKEHHS POCIMH IpHOKaMH;

e ciBO3MiHA, MAGIp BIANOBIAHUX MOMEPEIHIX KyIbTYP;

e 3MEHINEHHS BOJOrOCTI HACIHHS ticad 30Upanis ypoaw i IPOTAIoM
30epiraHHs;

e 30epiraHHs TPOAYKTiB IIPU HU3BKUX TeMIIepaTypax;

e BHKOpPACTaHHS QYHIIHIHUIIB i KOHCEPBAHTIB IPOTH I'PUOKOBOTO POCTY;

e KOHTPONb 3a YPaXXCHHSAM HACIHHA KoMaxaMu npu 30epiraHsi, obpoOka
HACIHHSI IHCEKTHIMIAMH.

Bropunue 3anobiraHusi ypaxeHHio MikoTokcunamu. Ilepesipka 3paskis 3
napriii  3epHa, YpaKEHOro TOKCHKOreHHHMH rpubamu, GioTecraMu Ha HasBHICTDH
NPHXOBAaHOI TOKCHYHOCTI BHsBMIA 11 B 70 % mepeBipeHux 3paskiB. Bcranopneno
3B’430K DPIBHSA NMPHUXOBAHOI TOKCHYHOCTI 3€pHa i 3CPHONPOLYKTIB 3 TOKCHYHICTIO
NpoAyKUil TBAPUHHMITBA | NTaxiBHHITBA, SAKY OyJI0 OTPUMAHO NMPH BHKOPHCTAHHI
TOKCHUYHOTO 3€pHA JUTSI KOPMY.

11106 3an06irTH 3HKEHHIO AKOCTI MPOMYKIIi Ta 3a0pyaHeHH!o ii MIKOTOKCHHAMH,
iCHYrOYi TOKCHKOreHHI rpubu MoTpibHO BUAAIMTH ab0 3ymMHHUTH iX pict. Ilpomnonyrotbes
TaKi IPMHOMH VISl BTOPHHHOT'O 3ar10CIraHHs YPaXKeHHIO MIKOTOKCHHAMHU:

e 3yNMUHKa POCTYy TIpHOKIB 3a JONOMOrOI0 IOBTOPHOIO IPOCYIIYBaHHA
IIPOAYKLII;

¢ BHJAllcHHs 3apaKCHOTO HACIHHS,

e iHakTHBaLifA a00 JETOKCHKAILliA MPOXYKIlii, 3a0pyAHEHOT MiKOTOKCHHAMU;

® 3axXMCT NPOAYKIlii BiXl GYAb-IKNX YMOB, SIKi CIIPHSIOTE TPHOKOBOMY POCTY.
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o Inzibysanna pocmy zpubis. Ilicna TOro, sK Bpoxal 3i0paHMii, MalOTh
HEPIIOPANHY Bary CTYNIHb HOTO CyXOCTi, HaleXHe 30epiraHHs Ta NepeBe3CHHs
NpoayKTiB. ICHye jieKiTbka UMHHHKIB, sKi CIIPHAIOTH POCTY TpUGiB i BUPOGIIEHHIO
MIKOTOKCHHIB: 1) BUCOKHII BMiCT BOJIOTH; 2) BOJIOTHH KJliMaT; 3) BUCOKa TeMmepaTypa
(25-40 °C); 4) nowkopkeHHA. Y 3apaxeHilt npoaykuii rpuGH He MNPUITHHAIOTH
TOKCHHOYTBOpEHHs npu 30epiranHi. Tak, 3a 4 Micswi B 3epHi MOXe HAKOITHYUTHCA 10
300 T'IK seapanenony. Jlns 3amobiranus pUOKOBOMY POCTY MOXHA BHKOPHCTATH
pisHOMaHiTHI (i3HyHi, XiMiyHi i Gionoriuni miaxomm.

Hoei MeTomu 3amobiraHHs rpHOKOBOMY 3apaX€HHIO — 1l€ BHKOPHUCTAHHS
aHTUTPUOKOBUX €H3MMIB: XiTaHas3u i B-1,3-IIOKaHa3u, siKi €KCTParyloTh 3 HACIHHA
POCIIHH. BOHH PO3LIEIUTIOIOT XITHH i IIIOKaH, 3 AKHX (GOPMYIOThCSA KIITHHHI CTIHKH
rproOiB.

Tpernnne 3anmoGirannsi ypakeHHI0 MIKOTOKCHHAMH. SIKIO NPOIYyKLis
CHITBHO 3apakeHa rpuOkamu, TEepBHHHE Ta BTOPHHHE 3anoliraHus He OyayTh edek-
THBHMUMH. ToMy HEOOXiZHO TpOBECTH 3aXOHH i3 3amobiraHHs NepelaBaHHIO |
PO3MHOXEHHIO TpHOKIB y npomykuii. Tak, apaxicoBe Maciio eKCTparyeThes 3 HaCiHHA
apaxiCy Ta 3aBXIOM MICTHTb JyXe BHCOKI piBHI adnarokcuny. PosunHHMIT B Macii
TOKCHH MOYXHA €KCTParyBaTH J{i€I0 JTyTiB MPOTArOM NPOLECY OYHINEHHS Macia. [lpu
TPETHHHOMY 3aro0iraHHi ypakeHHIO0 PeKOMCEHIOBaHI Taki METoau:

¢ NOBHE 3HMIICHHS 3apaKeHol MPOMLYKLIT;

® Jie3aKTHBALid a00 pyHHYBaHHS MIKOTOKCHHIB JI0 MiHIMaJIbHOTO PiBHS.

3apaeHi MIKOTOKCHHAMH CHPOBHHY Ta MPOXYKTH Xap4yBaHHs IOTPiGHO IIe-
PEMICTHTH, IHAKTHBYBATH a00 JCTOKCHKYBATH Di3nuHMMH, XiMiynuMH abo Gionoriu-
HUMH 3ac00aMM 3anexHo Bix ymos. [Ipore 0OpobGka Mae cBoi BrmacHi oOMeXeHHS,
TOJIOBHE 3 AKHX — KIHIEBA NPOIYKIisi TOBUHHA OyTH GE3TEUHOIO A1 CIIOKUBAYa.

Harpisaroun Ta 0OpoONAI0OMH NPOAYKTH IIiJ] THCKOM, MOXXHA 3HMILHTH NpH-
6nusHo 70 % adnaTokcuny B puci. O6cMaxyBaHHIM MOXHA ckopotHtd Ha 50-70 %
BMICT admatokcuny B;. Ilpore B pe3ynbTaTi LMX 3aX0niB pyHMHYyIOThCA BiTaMiHH Ta
aMIHOKHCIIOTH, IO 3HA4YHO 3HMKYE LIHHICTh IPOIYKTIB.

loHi3yr0ue BUIPOMIHIOBAaHHS, HANPHUKIIAM, TAMMa-IIPOMEHI|, MOKe 3y[IMHUTH PicT
MIKpOOpraHi3miB, 30kpeMa Gakrepiif, rpubKiB i ApbKIKiB. BOHO Taxox iHaxTHBYy€E
XBOpPOOOTBOPHI  OpPraHi3MH, 30KpeMa, NapasHTHYHHX 4YepB’AKiB i komax. IloBi-
JAOMJLAIIOTB, IO TamMma-lpoMeHi (510 Mpaj) BUKIMKaIH 3HIKEHHS PiBHA agIaTOKCH-
Hy. BUIIPOMIHIOBaHHA NPOTE HE 3MOIIIO L[i7IKOM 3HHUIIATH TOKCHH 1 HOFO MyTareHHICTb.

XiMiuHa 06pobKa € HalleheKTHBHILIMM 3ac000M 11 BU/IATIECHHS MiKOTOKCHHIB
13 3apaxeHMX NMpoxaykTiB. CHCTeMa NeTOKCHKALIT 30aTHA JI0 MEPETBOPEHHS TOKCHHY
Ha HETOKCHYHE MOXifHe 6e3 MKIUMBUX 3MiH y CUPOMY TIPOAYKTi. JjI 1eTOKCHKALii
MIKOTOKCHHIB BUKOPHCTOBYIOTh XiMi4Hi p€4OBHHH.

XimiuHi peakuil JeTOKCHKAUii adaTOKCHHY — NPHMETHAHHS O NOABIHHOrO
3B’S13KY ()ypaHOBOro Kinbld Ta OKHCHEHHS 3 YTBOPEHHAM (PEHONY i PO3KPHTTAM
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JIAKTOHHOTO Kilbls. 3a HasBHOCTI Kuciotw admatoxkcunn B i G mepersopio-
BATUMYTHCA HA iX 2-TiAPOKCUNIOXi/HI.

MiKOTOKCHHHM, SKI MAalOTh HOAIOHY 10 adnaTOKCHHY CTPYKTYPY Ta JaKTOHHE
YTpyIyBaHHS B MOJIEKYI — HATYIliH, NEeHilluIiH, NUTPEOBiPUAIH, [MUTPHHIH, IHKJIO-
XJIOPOTiH, OXPaTOKCHH, PyGpaTOKCHH, TPMXOTEHeHM i 3eapajleHOH. BoHM MOXyTb
GYTH 3HEMKOIKEHHI B Ty)XHOMY CEPEIOBUIILL.

11.3. KoHTpONnb 3a BMICTOM MiKOTOKCVHIB
y NpoAoBONbLYiA CUPOBWHI Ta NPOAYKTaxX XxapuyBaHHS

Orxe, cepell MIKOTOKCHHIB, 0 TIPEACTABIAIOTH HEOE3MeKy /uist 310POB’s o~
JMHM | TBapHH, HaHHEOEINEUHIIUMHA € ApIaAMOKCURU, MpiXomeyeHnu, namynit,
oxpamoxcunu, seapanenon i 3eapanenon, T-2 moxcun, pybpamokcun, yumpiosi-
puOuH, MATbMOPUYUH, HIOYIOMOKCUH, HIBAEHOHU. BiIbIIiCTh MIKOTOKCHHIB —
KpHUCTAIuHi PEYOBMHH, TEPMIYHO CTaGinbHi, TOOpe PO3vMHHI B OpraHiyHUX pO3YMH-
HHKax (33 BUHATKOM OXPATOKCHHIB), OCTaTHRO cTiliki 0 il kucnor. Ilpome éonu
00Cmamnbo 1€zK0 PYiHYIOMbCA Y2amu 3 YIMGOPEHHAM HEMOKCUMHUX A60 majio-
MOKCUYHUX CROTIYK.

Mikomokcunu € Haiiéaxciugiviumu émopunnumu memabonimami mikpo-
cKoniunux 2pubis, AKi 6uzHani 0OHUMU 3 HATWKIONUEIWUX ONA 300p06°A JOOUHU.
Hesunadkoeo MiKOMOKCUHU 86e0eHi 6 nepeiK peuoeuH, pe2laMeHmoeanux e
Xapuoeux npooyKmax, KOpmax i CUpoGuHi.

JIna ocnoenux mikomokxcumie y 6azamvox KpaiHax 6CMan06/1eHO I'JIK. B
Ykpaini y xapuosux npodykmax IJIK agpnamoxcuny B, cmanosums 0,005,
namynina — 0,05, moxcuny T-2 — 0,1, Odesoxcunisanenona — 0,5 i 1,0 (3anexcrio 8id
eudy npodyxmy), seapanenona — 1,0 mz/xe. Ilpodyyenmu agpramoxcunie ypa-
HCAIOMb NEPEBAdCHO 3epHOGi, oniiini i 60606i Kynomypu; npooyyeHmu 0Xpamox-
cunis, 3eapanenona, mpixomeyenie munie A i B — 3epnosi; mpixomeuenie muny C
— 2pyb6i Kopmu, 6azami KnimKoeunolo; npodyyenmu namynina — gpykmu, 0604i ma
npodyxmu ix nepepooxu.

Y 6cbomy ceimi, 30kpema 6 YKpaini, 6USHaUeHHA MIKOMOKCUHIG 6 CIbCbKO-
20cnodapcuKiii xapuosiii cuposuni, xapuoeux npodyKmax i Kopmax nepesasxicHo 0o-
Mmexcyemvca susnauennam 12 mikomoxcunie (3 nonao 2000 sidomux). Crnin npote
3a3HAYMTH, WO Hell CIMCOK IIOPOKY 30UIBILYETHCS, 3 MAKCHMAJBHO JOMYyCTHMI
HOPMH NPHUCYTHOCTI TOKCHHIB 3MIHIOIOTHCS.

Hopmamuena 6a3a MaxCUMaLHO JIOMYCTHMOTO PiBHSA BMICTY MIKOTOKCHHIB B
XapuoBMX MpPOAYyKTax B YKpaiHi BusHauyaeThes JICTY 11 KOXKHOTO OKPEMOIO Ipo-
nykty. Hanpuxiaz, JICTY 3768:2004 “Thesnns”, mo aie Bix 01.07.2004, eusnauae
MJIP agnamoxcuna B, 3eapanenona, T-2 moxcuny, de3oKcunieanenona, namy-
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#ina. 'V €C ix BMIiCT BHU3HAYAETHCA 3riHO 3 IHCTPYKIIAMH €BPOMEHCHKOI KOMicii
(Commission regulation (€C) N 1881/2006 of 19 December 2006 setting maximum
levels for certain contaminants in foodstuffs // Official Journal of the European Union
L 364-2006. P. 5-24) i aupexTHBaM KOMiIcii.

Y tabn. 11.3 ms nopiBHsHHS HaBefeHo AaHi 3a ['JJK MiKOTOKCHHIB s miile-
Huli B ykpaincekux (JCTY 3768:2004) i esponeiichkux (Commission regulation

(€C) N 1881/2006) HOpMAaTHBHHX JOKYMeHTax. MoxHa 3pOOHTH BHCHOBOK, MIO
€BPONEHCHKI HOPMH CYBOPpIILIi.

Tabauys 11.3

MakcumanbHo JonycTuMHIE piBeHb MIKOTOKCHHIB Y MuIeHHIi, MI/Kr

MJP, mis1 MmeHH, 1o BUKOPHCTOBYEThCS Ul MPOJIOBONBYHX,
TEXHIYHHX HOTpel Ta eKCIopTy
MIiKOTOKCHHH
ACTY 3768:2004 “Hmenuns”, | COMMISSION REGULATION (EC)
MI/KT Ne 1881/2006, mr/xr
adnarokcuu By 0,005 0,002
cyma auiaTOKCHHIB
B, B, G,iG, B 0,004
OXpaToKCHH A - 0,003-0,005
3eapaieHoOH 1,0 0,1
T-2 Tokcun 0,1 -
JIe30KCHHIBA/ICHOH 0,5-1,0 1,25-1,75
MaTyNiH He pernamenroBano He pernamenroBano

AHaHiTI/I‘{Hi METO/IM NPHJIATHI 1 BU3Ha4YeHHs adnatokcuuis By, By, G, G, i
M; y Beix sapaxenux npoaykrax. IlepeBaXkHo BioMi MeToau nepeabayaiors: 1) Bu-
n96yBaHHﬂ TOKCHHIB 3 MpOAYKTiB; 2) JeKiibKa BHAIB XpomartorpadiuHoro
BIIIOKPEMJIEHHS TOKCHHIB BiJl iHIUMX PEYOBHH; 3) KUIBKICHE BH3HAYCHHS TOKCHHIB;
4) saxicHI peakilii BCTAaHOBJIEHHS iX XiMiyHOi 6yn0BH. KilbKiCHe BH3HAYCHHS nepen-
Gavae MOpiBHAHHA IHTEHCHBHOCTI (iyopecienmii mepenGayeHnx TOKCHHIB 3 iHTEH-
CHBHICTIO (hJIyOpecHeHIlii CTAHTAPTHHX TOKCMHIB Ha TOHKMX INApax XpOMATo-
rpadiyHux MIacTUHOK. HeobXimHo 3acTOCOByBaTH iCHYIOUI METOXH BCTAHOBNEHHA
OynoBH TOKCHHIB IUIS OTPUMaHHs O€3CYMHIBHHX JOKAa3iB TOro, IO BH3HAYeHi
PEeYOBUHH HacHIpaB/i € adiiaTOKCHHAMM.
' CxiapnicTs 'y BCTAHOBNIEHHI BMICTy aduaToKcuHy B mapTii Xap4oBux npo-
AYKTIB NOJIATa€ B TOMY, IO 3apaKCHHA BiXOYBAa€ThCA MEPEBAXKHO JOKAIBHO. SIKIIO
BPaXOBYBATH aHANTHYHI JaHi, TO OCHOBHA CKJIA[HICTh HONATAE B TOMY, 106 mia-

rOTyBaTH NpOOH, SIKi JA/yTh JOCTOBIPHI pe3ynbTaTH. BuHATKOM € pimxi npogykty,
HANpPHKIAJA, MOJIOKO.
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3a3Ha4MMO, IO MPHMCYTHICTH IUIICHABM Ha Xap4OBHX MNPOAYKTaX LI€ HE €
J0Ka30M mipHcyTHOCTI admarokchHiB. HaBmaku, asiaTOKCHHU MO)K}."TB §ym pH-
CYTHIMH B Xap4OBHX NIPOAYKTaX i 6€3 HasBHOCTI Ta 3pOCTAHHS BUAMMOI ILTICHABH. ‘

Jly’ke BaX/JMBa MDKHApOAHA CIIBNpPAUs U1 PEryJIOBaHHA “HopmamBu?
TIPHCYTHOCTI MIKOTOKCHHIB B TOProBii mpomykuii abo mpogykrax. I.q.)aum MOBHHHI
BCTAHOBUTH TPAaHUYHI KUIBKOCTI MIKOTOKCHMHIB B €KCIOPTOBAaHHX 1 IMIOPTOBAHHX
nponykrax. Hanpukian, €spomeiicbke CIBTOBapHCTBO BiKe BCTAHOBHJIO MaKCH-
MajabHHIH BMiCT adIaTOKCHHY B ki [yIst TBapuH 20 MKI/KT.

11.4. Bu3HauyeHHR MIKOTOKCUHIB Y Xap4oBuX npoaykrax

3acTepexenHa! Yepes BUCOKY TOKCUYHICTb MIKOTOKCUHIB HeobxigHO cyBopoO
AOTPpMMYBaTUCL NPaBUN TexHikK Oeanexku: npauoBaTH .TianM y rymosux 3axMCHUX
pyKaBWuKax, y pecnipatopi Ta npu Ailodil BUTKHIA Wadi, 3aMKM peakTBiB 3nMBaTVU
y cneuianbHUA nocya ANst NOAANbWOro 3HULWEHHA.

11.4.1. BusHavyeHHs1 acgpbnnamokcuHie By, By, Gy, G2 _
y xap4oeux npodykmax MemoJdom piGuHHOI xpomamoezpadii

Bigbupaiots mpobH Ta TOTYIOTH iX 10 JOCIIDKEHHS 3a 'MC’I‘OI{aMI/'I, 3a3Ha-
4YeHMMH y HOPMATHBHHX JIOKYMEHTaX Ha KOHKPETHY MpPORYKIIIO. llqcnxnmyloqn
3epHOBI, 3¢pHOGO0OBI NPOAYKTH, TOPIXH Ta KOHLUEHTPATH 3 BUCOKHM BMICTOM XHUPY
Kakao-000iB, LIOKONady CepeiHto MpoOy Iepea MOAPIOHEHHSM 3aMOPOXYIOTh J0
teMmmepaTypu Huxde Minyc 10 °C. Illokonan moapiGHIOIOTH 10 OAEPXaHHA OHO-
pinHOi MacH, iHII NPOXYKTH — J0 NOPONIKONOAIGHOrO CTaHy.

Excmpakyis. HaBaxky moapiOHEHOro MPOAYKTY Macoro 6111431.)1(0 25 r, 3Ba-
eHy Ha aHaliTHYHHX Barax, NOMILAITE Y TUIOCKOZOHHY  KOHIdHY KOH?Y 3
NPHTEPTHM KOPKOM MICTKiCTIO 250 MJI, peTenbHO NEpEMIllTyIOTE 3 25 M 10 %-ro
po3UHHy XJ0puay Harpito. Jlogarots 100 M auerony Ta HepeMH_HYIOTBVHPO’.[ﬂFOM 30
xB. OfepxaHy cyMiml OinbTpylOTh Kpish HamepoBuii cknagyactd QLT Ta
BinGupatoth 50 M diIbTpary. .

Owuwenna excmpaxmy 6i0 6inkie, ninioie, nizmenmie. Jlo 50 mi q)IHLT'p?Ty Jo-
naoth 20 Mit 15 %-ro po3uuHy aneraTy cBUHIO Ta 30 mi ILI/ICTI/IJ'IFOBE?HOI BOJH,
TIEpEeMILTYIOTh i 3aIMIIAOTh BiICTOIOBATHCH NPOTAroM 10 XB y TeMpSIBi. OinBTPYIOTH
ocajl, 0 YTBOPHMBCS, Kpi3hb NManepoBHH CKIamg4acTuil GuibTp, .B1ﬂ6PIpa}0TI> 8.0.MJI
dinpTpary. TlpoMuBaoTh OTpHMaHuH GUTETPAT Y JUTHIIbHIA JIIHLI FeKCAHOM, LLBlel o
30 M Ta BHIAISIOTH rekcaHoBui map. IToriM excTparyiors QuUIBTpaT NepuMp pae;
30 ma xmopodopMy, 2-it pa3 45 mi cymimi xnopoq)opM-aueron. (3:'1). O0’enHaH1
X0po)OPMHi E€KCTPAKTH NOMINAIOTE Y TUIOCKOAOHHY KOOy M}CTKICT}O 250 M,
nonaoTh 5—7 r 6Ge3BojHOro cyibdary HaTpilo, MEpPEeMIlIyIOTbh 1 3IHIIAIOTH Bif-
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CTOIOBATHCh npoTAroM 30 xB y TempsBi. Posumn dinsrpyrote y xonby kpisp
IIMATOYOK BATH, TOMILCHHH y XiMiuHy HiHKy. X10pohOPMHUH PO3UMH yHAPIOIOTH
Ha POTAaliHOMY BHNApHHUKY 10 06’eMy | mu. O4YMIUIYIOTH €KCTpaKT, 3aCTOCOBYIOUH
KOJIOHOYHY XpoMaTtorpadiro.

Ha nuo cxnanoi xonouku (300°15) MM TOMILIAIOTH IIMATOYOK BAaTH, TOTIM
Oe3BopHuil CyabpaT HATPil (TOBMHA WIAPY 5 MM), HaIMBAIOTH CyCIIeH3110 2 T
CUJIIKAreNnio y xJ10podopMi, 10Tk CTEKTH XJ10pod)OpMy Ta 3BEPXY HACHMAKOTH map
Gessoanoro cynboary Harpiio (20 mm). IotiM y KOJIOHKY BHOCATBH XJIOpOdOpMHMH
CKCTPaKT ROCILKYBaHOTo 3pasky. Komu xmopodopm crede, mponyckarots 60 mi
€M0CHTY — cymimi xiopodopm-aneron (9:1). Emoar ynapioors nacyxo Ha pora-
LIfHOMY BHITAPHHKY, 3AIHILIOK PO3YHHSIOTE B 2 Ml XJI0podopMmy, bbTPYIOTH Kpi3b
nanepoBui abo KanpoHoBUH GinbTp y mpolGipky MicTkicTio 5 wmu, BI/UIYBaOTh
PO3YMHHHK y CTpymi azoTy. OTpumanuii ocax posunHsioTs y 400 MK xJopodopmy
(posuuH A) Ta aHai3yI0Th METOOM BUCOKOEDEKTHBHOT PiIMHHOT xpomatorpadii.

Tpuzomysanua cmandapmnux posuunie apnamoxcunis. Hapaxkn aduarok-
cuniB B, By, Gy, Gy, Macoio 1 Mr KoxHa MoMilIaroTh y MipHi Kon6u mictkictio 100
M i JOBOIATH 10 MITKH CYMIiIlILIIO Oenzon-ameronitpun (98:2). Konnenrpauii
a(IaTOKCHHIB y NPUIOTOBAHUX CTAHIAPTHUX PO3YHHAX — 10 HI/MKL.

Hnst npuroTyBanHsa po6o4oro CTaHAApPTHOIO PO3UUHY Cymii adnaToxcHHIB
Bi, B2, Gy, Gy 3 xkonuentpanisimu 0,5 nr/mkn, 0,25 ur/mx, 0,2 HI/MKT i 0,1 ur/Mxn,
BIIOBIIHO, Y MipHY Konby MicTkicTIo 50 MII mOMil@amTh 06’eMu CTaHAapTHOTO
po3unny aduaTokcuuiB — 2,5 mn By, 1,25 ma B,, 1,0 ma Gy, 0,5 ma G,. Ilorim
JOBOJATH 1O MITKH CYyMIIIIIIO Oenzom-aueronitpui (98 : 2).

Pobounii crannaptauii po3unH 36epiracTbes B XONOANIIBHHKY 32 TeMIepaTypu,
HuK40i 33 0 °C, Tepmin #foro npugarHocti 1 pik.

Anzopumm eusnauenna.

Ymosu BEPX.

Pigpnnnit xpomatorpad, o6naananmit hpayopecuentium ta YD JETEKTOPaAMH;

pyxoma ¢a3sa — fieTnnosuii erep-Meranon-poaa 95 : 4 : 1;

HIBHIKICTh IIOTOKY pyXxoMoi ¢a3u — 1 Mi/xs.

Jlns npuroTyBaHHs pyxomoi dasm peKOMEH/yeTbcs BUKOPHCTOBYBATH Tiepe-
THAHWH METaHON i OigucTriboBany Bofy. JlieTHNOBHI eTep Tepel BHKOPHCTAHHAM
TPOMyYCKAIOTh KPi3b KOJNOHKY 3 OKCHIOM antoMiHilo. Bci pO3YnHHHKH Heo6XinHo
3a3/1anerijib NpodinbTpyBaTH.

®iyopecleHTHHH NETEKTOp BCTAHOBIIOKTh Ha [OBXKHHY XBHII 30yIKy-
BaNBHOIO BUIIPOMiHIOBaHHA 360 HM a60 BCTaHOBIIOIOTH BIIMOBiNHMIA CBITIOGINBTP
Ha JiHi 30yMKeHHS mpu poGoTi 3 (IIyopecleHTHHM aerexropoM 0e3 MOHOXpoO-
Matopa. Ha miHii emicii BCTAaHOBNIOIOTH eMicCiliHMii cBiTHOQiTETD i3 CMYTO10
nponyckanHs Bif 418 uM. UyTnuBicTh neTeKTOpa BCTAHOBIIOIOTH TaK, 106 | Hr
agmarokcuna B;, BiamoBizas Bimxunennio rmepa Ha MOBHY MIKajAy CaMOMHCI( NPH
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piBHi wymy Bix 3 10 5 % Bix noBHOI 1wKand. Mexa BHABICHHA 33 TAKUX YMOB —
6museko 0,1 Hr admatoxcuHy B, mig yac ojHoro BBeleHHs npobu mpu ¢uryopec-
LEeHTHOMY fAeTexTyBaHHi. O6’eM BBeeHOi MpobM moBuHEH 36iratncs 3 00’eMaMHu
poGOYMX IPafYIOBANBHHX PO3UMHIB.

Tpadywsanns npunady. Yac Buxomy adIaTOKCHHIB Ta yYMOBH [00YIOBH
IPadyIOBAIBHAX 3AJISKHOCTEH WA JBOX JIETEKTOPIB HABCAEHO B tabn. 16.4. g
rpajyloBaHHs IpHIaTy B IHXEKTOp 3a JONOMOrOK MIKPOLINPHIA BBOJAATE Vj MKI
poBOIOro po3YUHY, IKAH MICTUTE M HT KOXKHOTO a(hI1aTOKCHHY.

Tabauys 11.4

YMOBH NOGYI0BH FPayIOBATLHUX 3AIEKHOCTEH
JJISl KOKHOTO aIaTOKCHHY Ta ABOX [eTeKTopiB

AdnaroxcnH B, B, Gy G,
Yac yTpuMaHHs, XB 9,0-10,0 11,0~11,8 13,0-14,0 15,6-17,0

Jins hiyopecLieHTHOrO JeTeKTopa

vy =1 MK, mj, HF 0,50 0,25 0,20 0,10
Vj = 2 MKIJI, mj, HC 1,0 0,50 0,40 0,20
s YO nerextopa

vj= 10 mMKJ1, mj, HX 5,0 2,5 2,0 1,0.
vj =15 MK, my, HP 7,5 3,75 3,0 1,5
v = 20 MKJ1, my, HO 10,0 5.0 4,0 2,0

IIpy BHMCOKMX pIBHAX 3a0pyHHEHHS XapdyoBOro MPOIYKTY adIaTOKCHHaMH
nodax 10 MKr/kr 3a aIaTOKCHHOM B; peKOMEHIyeThCs BHUKOPHCTOBYBaTH Y D-
JETEKTOp, UIs IKOTO MeXa BHSBIEHHS — 1 HI 1o adatokcuy B. . .

Ioenmucpixayin ma eumipiosannsa. Ilicns opepxanHs XpoMaTorpam LIIeH:rI/I(l)l—
KytoTh a(IaTOKCHHH 3a 30iroM 4acy BHMXOMy MIKa Ha XpoMaTorpaMax HIOCTIZIKY-
BAHOrO Ta CTAHIAPTHOrO po3uMHiB. IIpu CKIagHOCTAX y ineHTH(iKalii adaaTOKCHHIB
O/IHOYACHO BBOJATH €KCTPAKT i3 CTaHAAPTHAM HaGopoM adinaTOKCHHIB Ta €KCTPAKTY
3pasKy.

JIst KinbKiCHOro BM3HAYEHHs agIaTOKCHHIB BUMIpIOKOTH BHCOTY abo IUIOINY
mikie ycix a¢uaTokCuHIB Ta OGYMCIIOIOTE BMICT adaTOKCHHIB y Xap4oBOMY
NPOAYKTi y MKI/KT 32 popMyJ1010

my= (V1" V3* Vs/ V2 Vg V)" (Mon/ Miuag) (B hcm), MKT/KT,
Je m, — BMICT adIaTOKCHHY B Xap4OBOMY IPOAYKTi, MKI/KT; v; — 006’€M BOIHO-
aueronoBoi cymimi B ma (125 mu); v, — 06°€M BOJHO-aLIETOHOBOro (HIBTPATY,
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B3ATHH 11 anan3y (50 mu); v; — 06’€M BOIHO-ALIETOHOBOTO PO3YMHY Ta alETaTy
cBHHLEO (100 Mi1); V4~ 06’eM inmbTpaTy micis O4MIeHHS alleTaTOM CBHHIO (80 MIL); Vs—
00’€M OYHMUIEHOTO PO3YMHY EKCTPAKTy (400 MKI); Vs — 06’eM pO3dHHY €KCTPAaKTy, IO
BBOIIUTBCA B xpoMatorpad (20 Mkn); m,,, — Maca (Hr) adaTokcuHa y BBEIleHOMY 06’ eMi
CTaHnapry; h,, — BUCOTAa NiKa CTaHIAPTy aduaTOKCHMHA; A, — BHCOTA MiKa AOCHi/-
KyBaHOro amaToKcuHa y mpobi; 71,,,— HaBaXxKa JOCTIHKYBaHOro npoaykry (20 ).

Ao HaBegeHi y NyXKaX 4HCIIOBI 3HAYCHHS 36€piraroThCs NMPH BUKOHAHHI
BCIX oOmepaliif, TO pe3yJbTaT BMMIPIOBAHHS MOXHAa OOYHCIMTH 3a CKOPOYEHOI0
dhopmynoro

m,=2,5 h/ h.n" M. MKI/KT.
3a pe3ynbTaT aHasli3y MPHHMAIOTH CEPeNHE MK TPHOMA BUMIPIOBAHHIMH.

11.4.2. BusHa4eHHs1 namyniHy MemodoM eucokoegekmueHoi
pidunHoi xpomamozpadghii (BEPX)

Merox 3acHoBaHuMi Ha eKcTpakuii naryiliHy 3 Xap4oBOro NpOLYKTY Opra-
HIYHUM DO3YMHHHKOM, OYHINEHHi €KCTPaKTy Bill PEYOBHH, IO 3aBaXalOTh BH3HA-
YEHHIO 1 BHMIDIOBAHHIO BMICTYy NAaTy/liHy METOJIOM BHCOKOE(EKTHBHOI DiAMHHOI
xpomarorpadii. HikHs Mexxa BU3HaueHHs naTyiiny — 5 - 107 %.

ITliozomoexa npo6u. IlinroroBka mpoGu monsrac y IPUrOTYBAHHI BOZHOTO
€KCTpaKTy 3 HaBaXkd 3paska. HaBaxky cokiB, mwope, mamois macoro 50,0 r a6o
NOBUJIA, JUKEMY, (PYKTOBOTO MOpOmKy Macow 25,0 T NMOMIamTs y CKIAHMI
CTaKaH, 3MIlIYIOTh 3 HEBEIMKOW KiTBKICTIO MMCTHILOBAHOI BOJM Ta NEPEHOCATH Y
MipHY K016y MicTkicTio 250 mMit. V MipHy kon6y BHOCSTH 15 Mt po3uuny Kappesa-1 i
15 mn pozuuny Kappesa-2.

Poszunu Kappesa-1: kainiii rexcanianodeppar (2) 3-somumii no 'OCT 4207,
X. Y., KOHLEHTpamis posuuny 150 r/i. Posuunx Kappesa-2: nMHK OLTOBOKHCIHIL
2-onnuii mo I'OCT 5823, u.n.a., KoHUEHTpauis po3auny 300 /1.

BMiCT KONOH AOBOIATH IUCTHIBOBAHOIO BOZOK 10 MITKH, PETENbHO MepeMi-
WYXTh i GUIBTPYIOTE y MIpHHH UMITIHAP Kpi3h NMANEpOBHMH CKIamuacTHii iTbTp.
Bin6uparors 50 Mn dinerpary.

Exempakyis. OineTpar 3 mMIHApAa HEpPeHOCATh y JMMIBHY mifiky. Llum ixe
LMIIHAPOM BiIMIpIOIOTE 50 MJI eTUNaleraTy, nepeHocsATh Horo y IUTHIBHY JTiHKY Ta
IHTEHCHBHO NEPEMinTyIoTh NpoTsroM 1 xBunvuu. CyMili JaloTh BiACTOATHCA, 1 Mics
MOBHOTO DO3ALTEHHA (a3 HMXKHIH BOIHMH INAap 3MMBAIOTh Ha3aj y LUTIHAD, a
CTHNIALICTATHHH EKCTPAKT NEPEHOCATh y CyXy INIOCKOIOHHY Konby. ExcTparyBaHHs
3aJMIWIKIB NATYTiHY 3 BOAHOI (a3k NMPOBOMATH NMOBTOPHO B AHANONiYHHMX YMOBAax
CBDKOIO NOpUi€ro eTunaueraty. IIpy mpoMy MiC/Is OXHOXBUIMHHOTO NEpeMilTyBaHHs
Y AUTMIIBHY JiHKY BHOCSTB 10 I XIOPHCTOTO HATPIIO Ta MPOTOBXKYIOTH nepeMilLyBaTH
nporsirom 30 c. Ilicis posuineHHs mapis Boany ¢asy BHAAIIOTH, a 06 €IHaHi
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CTH/IALIETATHI €KCTPAKTH BUCYIIYIOTh Y ILUIOCKOJOHHIMA xoi6i Hag 15-20 r Oes-
BOQHOro cyabdaty Hatpiro. Ilicist BUCYHIyBaHHA €KCTPAKT ¢inbTpyOTH KPi3h BaTHHIA
Tamron y Bixronny konby. Cymbdar Hatpifo, L0 3ANHALIMBCA, 3MUBAIOTH 10 M1
eTHIALETaTy, AKUil TakoX (QITBTPYIOTH y BIATOHHY ko10y. EKCTpakT ynaproroTh Ha
pOTaNiiHOMY BHIIAPHHKY NIPH TEMIEpaTypi 35-40 °C.

Ouuwenns excmpaxkmy. 11poBOAATH Ha xpomarorpadiyniii xononui. Ha auxo
CKIISIHOT KOJOHKH TOMIMIAIOTh BATHHHA TAMIOH, Ha SKHil HACHNAIOTH Wap cyibdary
HATpIKO 3aBTOBIUKM 5 MM. Y KONOHKY BHOCATDH cycrensiio 2 r cunikarento y 15 mi
Genszony. He salouu MpOCOXHYTH Wiapy CHIIKArejlo, Ha HBOrO HACHIAIOTH IIap
6e3B0IHOTO CYIbdaTy HAaTpito 3aBToBIIKK 10 MM. beH3ony 1ai0Th CTEKTH, micns 4oro
Ha BepxHiii map Cynb(aTy HATPIF0 HAHOCATL EKCTPAKT. EXCTPaKTy AaioTh HOBHICTIO
BUSCHYTHCE Yy  inerpytounit mmap. Ileperonny xonby mpomuBaTh 0,5 MI
eTHNIALIETATY, 3MUB TIEPEHOCATh HA KOJIOHKY Ta AAKOTh HOMY MOBHICTIO BTATHYTUCH Y
GhLTBTPyrOYHH 1ap.

V KONOHKY BHOCATH 25 Mi GeH301y, 1aioTh HoMy MTOBHICTIO TIPOATH Yepe3
GUIBTPYIOYHH LIap, €TI0aT, 0 BUXOMNTh, BUIATIALOTE. V konoHky BHocaTs 100 M
cyminri Gensony 3 ermnaneratom (3 : 1). 3 i€l MUTI TOYMHAIOTH BiOMpaTH €JH0AaT,
1110 BUX0aUTh. ITicIs MpHIMHEHHS BUXOMY PO3YMHHUKA 3 KOIOHKH €TH0aT IIEPEHOCATE
y koify Ta ymaprowTh HacyXo Ha poTrauiiHOMy BUIAPHUKY IPH Temmepatypi 35—
40 °C. 3aiMIIoK y BiAroHHii KonGi po3duusioTs y 0,2 Mi cyminn OeH30iy 3 auero-
niTpriom (9:1) wid amanisy MeroioMm ToHKoMapoBoi xpomarorpadii abo y 0,2 mi
@TMJIOBOrO CIMPTY JUIA aHallily METOAOM BUCOKOC(EKTHBHOI piaMHHOT Xpoma-
torpadii.

Ipuzomyeanis OCHOEHO20 CMAHOAPNIHO20 POZHUH). VY xiMi4yHif CKJISHIN 3Ba-
JKYIOTh Ha aHAJITHYHHX Barax 5 Mutirpam naryminy, foparors 10 M cymimi 6ensony
3 aneronitpuiaoM (9 : 1). Bmict akypaTHO TmepeMilllyloTs IO MOBHOIO PO3UMHCHHA
KPHCTANB TATyJiHy T4 IEPEHOCATh Y MIPHY xonby mictkictio 100 M. CrISTHKY
3MHBAIOTH [BOMA NOPLiAMH CyMimi GeH301y 3 alETOHITPAIOM (9 : 1) mo 10 mu,
KOHOTO pa3y IMEPEHOCAYH 1X y Ty camy MipHy konby. O6’em y konbi 10BOAATH 11O
MITKH, BMICT PETEIBHO [EPEMIIITYIOTD.

20 MJI OJICPYKAHOTO PO3YHHY IEPEHOCATH B 1HIIY MipHY KOJIOy TAKOI CaMoi MiCT-
kocti. O6’eMm y Konbi AOBOAATH 10 MIiTKM THM CAMHM PO3YHHHHKOM, BMICT PETEIBHO
nepemilyoth. OnepxaHuii OCHOBHHH CTAHJAPTHUIT PO3uMH 30€piraoTh y XO0ji0-
JMIBHUKY B 3aKpHTiH nocyuHi. TepMid NPUIATHOCTI PO3YHHY TATYJTiHY — 6 MIC.

TouHy KOHIIEHTDALiI0 MNaTyJiHy B OCHOBHOMY CTaHIapTHOMY po3uMHi BU3-
HAYAIOTH CrIeKTPOGOTOMETPHYHUM MeTonoM. J[lnd 1boro MMIETKO BiOMPAIOThH
6,0 M OCHOBHOTO CTaHAAPTHOrO PO3YHMHY, IEPEHOCHTD Y Bigronny xonby. Po3uuH
YIIAPIOKOTH HACYXO HA POTAUIHHOMY BHIAPHHMKY NP temneparypi 35-40 °C. Cyxuit
3AIMUIOK PO3YHHSIOTH y 9,0 MJI €THJIOBOrO CIMPTY Ta 33 JONOMOroK0 CHCKTPOQO-
TOMETpa BHM3HAYAIOThb ONTHYHY TYCTHHY pO3YHHY B KIOBET1 3 JIOBKHHOI
[OMIHHAIOYOro mapy | ¢M BITHOCHO €THJIOBOI'O CIIHUPTY NPH JOBXHUHI XBHIL 275 HM.
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Ma . .
COBY KOHIICHTPALIIO NaTyliHy B OCHOBHOMY CTaHIAapTHOMY PO3HYHHI ©
MKT/MJI, OGUHCIIIOIOTH 33 (OPMYIIO ,

C=(M-A-k/e-1)-10°, MKr/mu1,

zie M — MonspHa Maca natyiidy, M= 154 r/monb; 4 - ontuyna rycriHa po34duny; k —
I(OC(I)II.II€HT posseneHHs, k = 1,5; ¢ — MonsApHuil koedirieHT mOrnuHAHMS p03!;HH
NaTyaiHy NpU 0BXKMHI XBHIi 275 HM £=1,46 - 10*1 - Moms™”' - oM™ 7 — poB .
JOBXXHHA KIOBETH, CM. ’ pove
Tlpuzomysannsa po6ouozo cmandapmmozo posuuny. BigMipsars minerkorwo 1 mn
OCHOBHOTO CTaHAAPTHOTO PO34MHY MATYIiHy, IPUTOTOBAHOrO PaHillle, MEPEHOCAT
eron'lu{y KonOy mans BHAANEHHA PO3YMHHMKA. Po3ynu ynapfofo;L HACYyX0 HZ
POTAlIMHOMY BHUIIAPHUKY NP TeMmmeparypi 35-40 °C. 3anmuwok y Bigrouwniit xon6i

034U HS i
p {AH0TE Y 5 M C'T.HJIOBOFO cnupty. Oziepxanuii craHAapTHUI po6oYHil po3unH-
2 36epiratoTs y 3aKpUTIH MOCYIUH.

Iliozomosxka xpomamozpaga do pobomu.
Pyxoma ¢asza: cymi i i
: CyMIII TE€KCaH—-I30MPOMiIOBHUIl CIUPT ’ i
. ! 00’emMHO -
BlAHOIIEHH] 4:1; Y e
IIBU/IKICTE TOAa4i pO3YHHHUKA 1,0 MII/XB;
ACTEKTOp — ynbrpadionerosuit cnekropporomerp;
AOBXHHA XBUII Y D-erekTopy — 276 HM.
X .
pOMaTorpa(bxqu KOIOHKY TOTYHOTh N0 POOOTH, HPOMYCKAKOYH Kpi3h Hei
pyxoMy a3y 3 NIBHAKICTIO MOAAYI PO3UHHHHKA.
X
X p(.)Nf?.TOI‘pa(b BBAKAETECA TOTOBMM 0 po6OTH, SKIO MAaKCHManbHuit apeiid
6a30B0i ninii He nepesuntye 0,3 MB/rox.
I'padyrsanns npunady ma eusnauenns uacy éuxody namyniny. JIo imkextopa
Xpo i '
p Ma.Torpa(ba MIKpOIIIPHLEM BBOAATL 10 MKA CTanzapTHOro po6oyoro posuuny-2
nar ' i
yailty. Peectpyrote xpomarorpamy i BCTaHOBIIOIOTH Yac BHXO/y Ta BUCOTY MiKa
natyminy. I'panyroBanbuuit koediient (K) pospaxosyrors 3a dopmyor
K=m -v/h,
om— . .
A€ m — MacOBa KOHICHTpALlIA HATY/IIHY B CTAHJAPTHOMY PO3YHHI, MKI/MI; V — 06’ eM
cTa i i i
H/APTHOTO pO3YMHY MNaTyliHy, BBEACHHH B iMKEKTOp, MJ; A — BHCOTa mika
NAaTYJiHY, MM.
3a ocTaTounuii pesynsTaT 3HadeHHs K NpUAMAIOTh CepeqHe apHpMeTHuHE
" .
SHAaYCHHA pE3yNbTATIB JBOX NapaslelbHUX BH3HAYCHb, BiAHOCHA PO3GDKHICTH Mid
AK 9 i
HMH 1};@ nepesuiye 2 %. I'paayroBaT npuias cirig KOKHI 6 ToauH poboTu
[posedenns sunpobysanns. o imxextopa Xpomartorpada BBomats 10 Mxi
OYHIIICH i mi i
WICHOTO CKCTPAKTY. 3a HasgBHOCTI MiKa, W10 36GiraeThCs 32 YacOM BHUXO/Y 3 IiKOM
naTyit i
aTymiy y TPanyloBaTLHOMY PO3UHHi, pOOIIATE BUCHOBOK IIPO IPHCYTHICTH nary-
JiH i i i
Y Y AOCTKYBaHOMY NPOAYKTI. JII1 BUMIPOBAHHS BMICTy MaTyiIiny BHMIPIOIOTE
BUCOTY b i i i i
Yy HBOro mika. SIKmo mik maTysiHy y JoCIiuKyBaHOMY PO3YHMHI BUXOTMTH 3a
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MeXi IIKaJd caMOoMHUcCls, XpoMaTtorpadyBaHHS NPOBOAATH MOBTOPHO, BBOMAYM A0
1HXXEKTOpa MEHIIHH 00’ €M OYMLICHHOTO eKCTPaKTy.

O6pobka pezynomamis

BuMicT naTysniny () 064HCIIOTH 33 HOPMYJI0H0
0= (he K- vi- vi/m- vy va) 10, %,

ne h, — BUCOTa MiKa maTyliny, MM; K — rpayioBanbHuii KoepilieHT; vi — 3arajbHUH
06’€M, 110 B HBOMY pO3BE/leHa HaBaXKKa, MJI; V3 — 00°€M, 10 IKOro CKOHIIEHTPOBaHUM
EKCTPAKT MIC/Is OYULIEHHS, MJI; M — Maca HaBaXKH MPOAYKTY, T; V2 — 06’eM QUIBT-
paty, y3ATHii Ha aHaJli3, MII; V4 — 00’€M eKCTPaKTy, BBEICHUH B xpomaTtorpad, M.

3a OCTATOUHMI pPe3yNbTaT aHai3y NPUAMAIOTh CEpeiHE apupMETHYHE 3HA-

YeHHs pe3y/bTaTiB ABOX NapayielbHUX BUMIPIOBAHHb, AKIIO BijHOCHA PO3GDKHICTD
MiX HUMHM He nepeBuuiye 5 %o.

M KoHTponbHi NUTaHHA

—_

3aranbHi ySBMNEHHS Npo LUBINboBi rpubu, HaWYUCNEHHILi BUAKM, MOHATTA Npo MiKO-
TOKCUHMW.

MoHATTS NPO rpuBY K OAHOKAITUHHI MIKPOCKONIYHOTO PO3MIpY opraHiamu.

Ak NOAINAIOTHCA MIKOTOKCUMHU 33 CTYMEHeM X TOKCUYHOCTI?

Mpuknaau XBopod, siki BUKNMKaIOTL MIKOTOKCUHMW.

Ha3BiTb mKepena HaaXoMKEHHS MIKOTOKCUHIB Y Xap4yoBi NPOAYKTU.

MoHATTA NPo adnaTokcuHn. SKi iCHYI0TL YOTUPW OCHOBHI BUAU TOKCUHIB? Ak rpubn ix
yTBOPIOIOTL?

7. Sk BinpisHsioTeCA adnatokcuHn By i Bz Big adnartokcuHie G i G2? Ak yTBOpIOIOTHCA
adpnatokcuHn My i M2?

HaBeqiTb yMOBM, 3@ AKX YTBOPIOIOTLCA adpNaToKCMHM (sonoricTb, Temnepatypa, pH).

9. BnnuB adnaToKCUHIB Ha XWuBI opraHiamu. Lo Take MiKO3 Ta MIKOTOKCUKO3? HAki BUaM
LKIAMBOrO edpeKTy, NOB'A3aHi 3 HasBHICTIO rpnbiB (UBINI) y NpoayKTax xap4yBaHHs, Bu
3HaeTe?

10. MopiBHSTE TOKCUYHICTL adpnaTokcuHy Tuny G 3 adnaTokcuHamm Tuny B.

11. Sk ineHTvdikyBaTV y NpoAyKTax iCTUHHI Ta ysBHI adnaTokCuHN?

12.  $ik BNNUBaOTb achnaToOKCUHU Ha XUBWA OpraHiam?

13. Lo Take oxpaTokcuHu? LLNAXM NPOHWKHEHHSA OXpaTOKCWHIB B OpraHiam Ta ix Aja Ha
HbOTO.

14.  Lllo Take 3eapaneHoH?

15. Ha3siTb apnaToKCUHK, SiKi € NPOAYKTaMK 0BMIHY MEHiLMNiHOBUX rpuGis.

16. AKUIA MIKOTOKCHMH Ma€ KaHLIepOreHHy Ta MyTareHHy fito?

17.  Skuit echekT moxe crocTepiraTucs Npy B3aemopii adnaTokcuHy B 3 OHK?

18. Lo Take TpixoTeueHn?

19. Ha3BiTb MIKOTOKCMH, LLIO BUAINAETLCA NiA Yac NcyBaHHA (PPYKTOBOIO COKY, CTikuiA oo
BUCOKUX Temnepartyp i nacrepumaaduii.

20. Ha3BiTb 3aco6u 3anobiraHHA NOTPaNAAHHIO A0 ki MIKOTOKCUHIB.

o o1 g

®
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Po3pnin 12

Tokcukonoris xap4oBUX NPOAYKTIB,
3abpyaHeHUX MikpoopraHiamamm

B okpemunx Bumajkax XapyoBi NMPOAYKTH MOXYTb NEPEHOCHTH 6araTo nato-
TEHHUX Ta TOKCUKONCHHHX arcHTIiB 3aXBOPIOBaHb. 30y/HUKH XBOPOO, SIKi MiCTATbLCS y
3a0py/HEHNX Xap4yOBHX MPOAYKTAX, XapaKTEPU3YIOThCS BEIMKOIO Pi3HOMAHITHICTIO.
XBOpOOH, sIKi BHHHKAIOTb BHACII/IOK BXKMBAHHS 3a0PY/HEHUX XapPUOBMX MPOJYKTIB,
3YMOBJICHI J1i€10 Pi3HOMAHITHUX THNIB GakTepiii: Staphylococcus aureus, Clostridium
botulinum, Clostridium perfringens, Salmonella, Bacillus cereus, Vibrio para-
haemolyticus, Vibrio chollera, Shigella, Escherichia coli, Brucella, Yersinia entero-
colitica, pesxi supu Campylobacter tomo. 3 nux Staphylococcus aureus, Sal-
monella, Clostridium perfringens (uepe3 ix naibinowe nowupenns) ma Clost-

ridium botulinum (uepe3 eaxcki macnioku, euxknuxami mum) ¢ naubGinbw 6ue-
yenumu (puc. 12.1).

Puc. 12.1. Makpo3obpaxetHs 6axkmepii Clostridium perfringens

Ain deakux 3 nux obymoenena: 1) moxcuunumu memabonimamu, axi
Ymeoproomsca npu po3eumKy MiKpoopzamnizmie y xapuoeomy npooykmi 00 11020
suUKopucmanns (Hanpuknaod, cmapiiokokoee xapuose ompycuns ma 6omynim);
2) cnoxcusannam npooykmie, axi micmamo ycugi Mikpoopeanizmu (nanpukiao,
canomonenu). Y bacampox eunadkax maki yHcuei Mikpoopeanizmu ymeopioioms

Cnopu 'y mpasnomy mpakmi, a maxoyc 6uOiniAlOmbs moxkcunu (nanpukiao,
inmokcuxayis uepes Clostridium perfringens).
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[cepeno b6axmepiinoi ingpexyii — xeopi meapunu ma nroou. Hatiuacrie ne
0CO0M, SKi CTPaKJalOTh THIMHAMH 3aXBOPIOBAHHAMHU (HAHApILisIMH, aHTiHAMH,
dypyukynpo3oM Touio). Cepen TBapHH Iie HacaMIepel KOpOBH Ta BiBIIi, SKi XBO-
pifoTh HAa MacTHTH. Yci BOHH BHAUIAIOTH Gakrepii (30yaHuKH), HaidacTime cradi-
JIOKOKH, SIKi MOTPATUIAIOTH IO XapYOBHX MPOXYKTIB, J€ i Bi0OYBAETHCA PO3MHOXKEHHS
Ta Hakomu4eHHs Oaxtepiit. [Kepeno HeGe3mekd IiA 4ac MPUTOTYBAHHA DKi MOXKe
BUHHMKHYTH Ha [ANPHEMCTBAX XapyOBOi POMUCIOBOCTI a00 B JOMAINIHIX yMOBaX.

Orxe, HAsBHICTh Y XapUOBUX INPOJAYKTaX IEIKHX MiKpoopraHismiB abo Mera-
GomiTiB, AKI YTBOPIOIOTHCA B PE3YNIBTATI iX POCTY, MOXKE BHKIMKATH PI3HOMAHITHI
3aXBOPIOBAHHS JIIOJIMHH.

o~ "*“\\

’/I'Ipwmuu XBOpO06, nop’AasaHux i3 3abpyaHeHAM ixi MikpoopraHismamu, 3a3Buuan y
noAainAlTL Ha ABI 3aranbHi rpynu: xapuyoBi OTPYeHHA Ta xapu4oBi iHdekuii.
1. XapuoBUM OTPYECHHAIM (XapuyoBOO iHTOKCHKaLi€lo) Ha3nuBaoTb XBOpPOOy, fAka
BMHUKAEC BHacNiAoK AT TOKCUHY, AKUA NPOAYKYETLCA MiKpoopraHismMoMm, Lujo
pO3BMBaETLCA y npoAaykTax. HainowwupeHiluMMKW Xap4oBUMMK iHTOKCHKaWiAMK €
cTacinokokoBe OTPYEHHA Ta GoTynisM. 2. Xap4oBy iHdeKUilo BUKTUKAE HaABHICTb
6eanocepeaHbO Y NpoAyKTi camoro Mixpooprarismy. Xapuosi iHdexuil BUknukatots
BipycH, canbMoHenu Ta AenKi iHwi MikpoopraHizmn.

% ”,
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Xapuoei ompyenna (inmoxcuxauii), He3aJISKHO Bi BULy 30ylHHMKA, MAarOTh
PAI 3araJbHUX O3HAK:

1. 3axBOpIOBaHHA BUHHKAE TIPH CIIOXHWBAHHI IIPOIYKTY, AKMHA MICTUTH BEIHKY
KiTbKiCTh TOKCHHIB, 110 BUPOOIIN MiKpOGHI KITITHHH.

2. TIpoTArom eKiIbKoX FOAMH 3aXBOPIOE 3HAYHA KUTBKICTH OCI0, 10 CTOMXKIIIH
iH()iKOBaHUH MPOIYKT.

3. HasBHicTh KOpOTKOrO iHKyGawiiiHOro Nepiony — AeKiabka roquH. XBopoba
BHHHKAE PAITOBO, YaCTO CYNPOBOKYETHCS GAIOBOTOIO i TOCTPOIO Jiapecio, JeTalb-
HicTh nepeBakHO 10 1 %.

Xapuosi moxcuroingexuyii BUHVKAIOTh Y THX BHIAAKAX, KOJU BHACIIIOK
pI3HHMX CaHITAPHMX | TEXHOJOTIYHHMX MOpPYLIeHb IPH NPHUrOTyBaHHI, 30epiraHHi Ta
peatizallii XapyoBHX MPOXYKTIB MIKpOOPraHi3MH MOYHHAIOTH IHTEHCHBHO PO3MHOXY-
BaTUCA i MOTPATUIAIOTE JI0 OPraHi3My JIIOJUHH Y BENUKUX KulbkocTsx. Ilompanuewin
6 WULYHKOBO-KHWIKO8UII mpaKm, Oaxmepii no Jjimpamuunum wnaxam npoHu-
karoms y kpos. Ilpu uybomy eunukae 6axmepiemin, moéomo cman, Konu baxmepii,
W0 ROCHMYRUIN 6 KPOB 3 HEPEUHHOZO OcepedKa 30YOHUKI6, y Hill He POIMHOMNCY-
1I0mbca, A Jule MpAHCROPMYIOMbCA 8 OpP2aHU mMaA MKAHUHU. Y nimpamuunux
8y31ax MIKpoOHi Knimunu pyiinyiomeca. Y pesynromami ix pyunyeanna 6uoina-
€MbCcA  eHOOMOKCUH  (8y2/1€8000-1iNi00-NPOMEIOH Ul  KOMNIEKC), W0 6paxicac
niM@pamuyHuil anapam KuuleuHuUKa ma 6UKIUKAE oucmpoiuni iminu 6 cminyi
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KUWoK. 3azanvHi AU OMPYEHHA 00YyMO6NeHi Oi€l0 eHOOMOKCUHY HA WeHm-
PanvHy HEPEogy cucmemy.

Cmig TakoX 3a3HAYMTH, IO BENHMKa 1032 30YHHHKA CIIPUSE LIBUIKIA MOGi-
ni3auii 3aXMCHUX CUIT MaKkpoopraHisMy. IIpu nepenecenni Tokcukoindekuii cnocrepi-
raeTbcs OaKTEPIOHOCIMCTBO, B ISAKUX BHUMAIKAaX JOBOJI TPHBAJIE.

12.1. EHQOTOKCUHM Ta €K30TOKCUHMU.
OpraHisauis Ta MonekynsipHui MexaHi3M Ail TOKCMYHUX MoneKyn,
npoaykoBaHux 6akrepiamu

IMarorenHi Gaxrepii NPOXYKYIOTh CIOAYKH, AKI MpAMO abo MOGIYHO TOKCHYHO
IIIOTh Ha KITHHM Ta OPraHisM rocmopaps. 3a Bu3HaueHusM B. Finlay, S. Falkow
(1997), moxkcunu 6axmepiii — ye mikpooui npomeinu (pepmenmu), axi y Oyxuce
HU3bKUX KOHUeHmpayiax 30amni ebusamu Knimunu 2ocnodapa. Y0.B. Bepries
(1996) BuzHauae TOKCUHU OAKTEPiil AK pezynamopHi enemenmu cucmemu, wio Oiloms
Y KiimunHuUX cucmemax noa ix Koumponem i AKi nopywyromn pignosazy npo-
X00xcennn y nux (izionoziunux npoyecie. O6uIBa BU3HaueHHs crpasBemiusi. [lep-
L€ — IS PO3YMIHHs HEOE3MEKH OKPEMUX TOKCHHIB, APYTE — [UIsk PO3YMIHHS iX CYTI.

IIpu Garathox iHdEKUIHHUX XBO-

TokcuHKn GakTepit — ue MikpobHi nNpo- |
TeiHu (hepmeHTH), AIKi B AyKe HU3LKUX

pobax TOKCHHH BH3HAYAKOTh 1X OCHOBHI 1

cumnTomu. Ile mudrepis, xaunmok, xo- i KOHUeHTpaLiAX 3aaTtHi BGMBaTM Knith-
i
|

HU rocnopaps.
. N ; N TokcuHu Gakrepint noainAoTECA Ha fBa
BCllb, T'EMOMTHYHHH YPEMIYHUM CHHI- 1 BenuKi Knacu: eHROTOKCHMHU Ta eK3o-

pom Towo. Ilpore icHyroTH aAaHi mpo KTOKCV'H“-
S

MOXKIIUBICTh  BUKOHAaHHS  TOKCHHAMH

Gaxrepii 1 inmmx Gynxuid. Cepen HHX: 3aXHCT FOCIIOAAPS BiJl XMKAKiB, HAIPHKIAT,
y BOJHHMX CEPEJOBHUILAX TOKCHHHU CHHBO-3€JICHHX BOAOPOCTEH 3aXHIIAIOTH iX BiJ
noiganHs 6e3xpeOeTHMMH TBapHHAMU Ta pUOAMHU; TOKCHHU OakTepii € 3acobamu
aHTAaroHisMy y MIiKpOOHHMX acomiawisx (CHiBTOBapHCTBaX), HaNpPHKNal, XOIEpHHMii
TOKCHH IHTi0ye psn GpepMeHTIB y aeskux Gakrepiit Toio.

nepa, cuOipchKa BUpaska, O0Tymi3Mm, mpa-

Toxcunu baxmepiii nodinsromeca Ha 06a Kuacu: eHOOMOKCUHU |
exzomokcunu. EX30TOKCHHHM (€HTEPOTOKCHHH) CEKPETYIOTHCHA XHBHUMH KIITHHAMU
OaxTepiH, a CHIOTOKCHHH BUALIAIOTHCS KiIiTHHAMHK Gakrepiil pu ix pyitnysanHi. J{il0
€K30TOKCHHIB IIOPIBHIOIOTH 3 IIOJbOTOM CTPLTH, KA 3aBKIH BPAa)Ka€ MIICHb B OTHIi
Touui. Jlis €HJAOTOKCHHY Haralye e(eKT 3aHypeHHs KaMeHs Y BOMY — XBHII
PO3X0IAThCs Ha Bci 60KM. EHIOTOKCHH NpH3BOIMTE [0 GiOCHHTE3y OpraHi3MoOM
BENUKOI KUTBKOCTI MeiaTOpiB (NMPOMDKHHX NPOAYKTIB), SKi BEAYTb OO PO3BHTKY
(GYHKIIOHANEHUX OPYIIEHb OpPraHi3My.
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Mexanizmu 0ii exzomoxcunis. TloTparmoun B KITHHY yepes3 €HJOLHUTO3,
€K30TOKCHHH JIajli MOBOIATHCS K (PepMEHTH:

e 3iiCHIOIOTH HE3BOPOTHIO TpaHCHOpMallito aneHo3ul-5"-audocdaty (omHiei
3 KIIOYOBHX CHEPTeTHYHHX MOJEKyN KITHH) uepe3 MpHEMHAHHA PUOO3HHX IpyI
(TokcuHHM XoNepH, tudTepisn);

e Po3uMHAIOTE UMTOIIA3MAaTH4YHI MeMmOpanu (y pe3ynbTaTi Jii O-TOKCHHY
Clostridium perfringens po3BUBa€TbCA ra30Ba raHIPEHA);

e IuriGyrote HeliporpancMmitepu (tokcud Clostridium  botulinum 610Kye
CHHANTUYHY Iepefady CUTHANIB Ha PIBHI MOTOHEHPOHIB).

FBinvwicms 6axmepitinux ex3omokcunis peanizyioms “ceiii nomenyian” abo
EMPYHAIOUUCh 6 AKUICL Bioximiunuil npoyec y Kiimuni-miweni (xXonepruil ex3o-
mokcun), abo 63acmMo0iloUU 3 KOMNOHEHMAMU MEMOPAHU (A-MOKCUR 2AHZPEN06OT
naauuxu), abo 3 nelpompancmimepom (6omyniunuii abo npasuesuii MOKCUHU).

Mexanizmu 0if endomoxcunie. FHIOTOKCMHH IiIOTH 30BCIM imakmie. 3a
MEeBHHX OOCTaBMH BOHHM 3MIMCHIOIOTH INPsAMY MOUIKOMKYBAJIBHY Jil0 Ha KIITHHH
enporenio. Ilpome ocnosnum mexanizmom ix Oit € é3aemodia 3 cneyugpiurnumu
sudamu Kiimun i KACKAOHUMU CUCMEMAMU NAA3MOBUX BiNKie, y pe3yibmami 4ozo
BUGIIBHACMbCA 6E/IUKA KLTLKICIb NPOMINCHUX AKMUGHUX NPOOYKMIE, 0eAKi 3 AKUX
807100i10Mb CYOUHOPOIWUPIOBATILHOIO DI€IO.

EHI0TOKCHHK 34 XIMIYHOIO IPUPOAOI0 JIIOMOMICAXapOnpOTEiIH. Ix minomno-
nicaxapuiHi CKIaJoBi € 3BMYAHHUMH CTPYKTYPHUMHM KOMIIOHEHTaMH KJUTHH
Garartbox rpaMHeraTuBHUX GakTtepiil. KpiM Toro, eHIOTOKCHHH CKIaJaloThcs 3 Oui-
KOBOI cy6omunuii (A-10MeHy), IO € TOKCHYHO CKIAJ0BOIO MOJIEKYJIH, 3B A3aHOI 3
JHITOHOJICAaXapHUTHUM KOMILIEKCOM.

12.1.1. Bydoea mokcuHie 6akmepiii,
MoneKynapHuli MexaHri3M ix Oii

BiTbIIiCTE TOKCHHIB CKIAJAIOTBCA 3 ABOX OllkoBux cyboaumuuns (A Ta B
noMeHiB). B-cyGomununs Gepe ydacTb y 3B’s3yBaHHI TOKCHHY 3 PELENTOPOM Ha
IIOBEPXHi KJIITHHHM TOCIIOAAps Ta CHPUSE TPAHCHOPTYBAHHIO TOKCHHY B KIITHHY
rocronaps. A-cy6o/iMHALA TPOABIAE CH3UMATHYHY (TOKCHUHY) aKTHBHICTb Y KJIITHHI
rocriogapsa. CTpykrypa B-I0MeHIB 3aJI©KHTh BiJ CTPYKTYPU PEUENTOPIB 3 SKHUMU
B32€MOJII€ TOKCHH.

3a mexanizmom aii, C. Smitt i cniBasropn (1999) noxianan Bei TOKCHHH Ha
5 Tunis (A, B, C, D, E).

A. Howxkodxcennn kimunnux memopan. a-Toxcun S. aureus — CKIAJHUKA
GiIKOBHH KOMIUIEKC, KM 3a (opMOr0 Haramye rpub. TOKCHH CBOEIO HIKKOIO
3aKPITLTIOETBCA Ha MOBEPXHI KIITHHH-MIIICH], a OTIM BKIMHIOEThCS y HEl 1 yTBOPIOE
CBOEPIHMA KaHal MDK LMTOIUIA3MOK KIITHHHM Ta 30BHIIIHIM cepenoumieM. Ilo
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bOMY KaHaTy BiH 3JAaTHHH BHKJIMKATH NPHTIK Ta BIiATIK MEBHHUX iOHIB, IO BeAe A0
3arufeni KIITHH.

B. Inzioyeannsa 6inkoeozo cunme3sy 6 xnimuni. Illuza-moxcun (Stx-moxcun)
CKJIAJIA€ThCA 3 (PepPMEHTATHBHO-aKTUBHOI cybomuuuii (A) Ta M’ATH 3B A3yHOYMX
cybomuunup (B). Ilicns nponukHeHHs y KIITHHY BiH B3aemonie 3 28S pmuboco-
ManbpHOI0 PHK (ckianoBoro prbocom), Moaudikye ii, mo 3ynuuse GiIKOBHH CHHTER.

C. Toxcunu baxmepiil, Wo aKmugyloms WIAXU 6MOPUHHUX MECEHONCEPIE.
3araioM TOKCHHH LBOTO THIY Oe3nocepefiHbo He 3A1NCHIOITh peakilii, ki BEAyTh
JI0 3aru0enti KIiTHHUH. BOHH BINIHMBAIOTH OMOCEPEAKOBAHO Yepe3 TaK 3BaHI BTOPHHHI
MeceHDKepH (CIIONYKH, L0 CHTHANI3YIOTH NP0 HEOOXiAHICTh MPOXOKEHHS MEBHAX
peakuiil). Tak, HanpHkinaz, edTeporokcHH (ST) 3B’A3y€Thes 3 pELENTOPOM TyaHinaT-
LMKJIA3M, 00 BeAe A0 30UIbIIeHHA KijtbKocTi nukioryaninatMmonodocpary (ul MD).
3nayna kuteKicTs LI M® 3MiHIOE CHIBBiqHONICHHS KOHUECHTPAUIH 10HIB Y KIITHHI, IO
Bee 1o ii 3aru6eni.

D. Axmueamopu imynnoi éionoeidi. Toxcunu OGakrtepiil wiel rpyns MOXYThH
Oe3nocepenybo JisATH HA KIITHHY IMyHHOT cucTeMH, 30xpeMa T-xritnnun. HaiiGinsiua
pOAMHA TOKCHHIB IIBOTO THITY HA3MBAETHCH TOKCHHAMU-CyTiepanTureHamu (Ptsag).

Hanpuxinan, cradinokokoBuii Tokcun Tsst-1 3aaTHu# 0QHOYACHO 38’ A3YBATHCE
cBOiMM A Ta B moMeHaMH 3 KIITMHOIO JIIOACHKOTO JCHKOIUTY, 110 BEAe IO il MIBHI-
kol mnpomidepauii (moainy wiaituHu). IloTiM  BiOYBA€ThCH BHIICHHS I[HMH
KJIITHHAMH Y KPOB Ta JiM(}y 010N0ri9YHO-aKTHBHUX PEYOBHH iHTepneikiniB (1, 2 Ta 6
TUTHB), TaMMa-iHTepQepoHy, YHHHHUKIB Hekpo3y nyxiauH (ansda i Gera) TOImIO.
CrijIbHO 11l pEYOBHHH BHKJIMKAIOTH I'HIOTEH3110, BUCOKY TEMIIEPATYPy Ta BUCHITAHHS,

E. IIpomeonimuuni moxcunu. Bomyniunuil ma npaeyesuii MOKCUHU ~
yunxkmemanoenoonpomeasu. Ile Haiimoxcuuniuii mokcunu, wo maroms HaubiIbw
cknaoni monexkynu. OOMABA TOKCHMHM CHHTE3YIOTBCS Y BUIJIAAl HEAKTHBHHX
noninenTuaiB Macoro 150 k/la Ta BUBUTEHAIOTHCS 3 M30BAHUX (3PYHHOBAHMX) KIITHH.
BoHM akTHBYIOTBCA 3a JOMOMOTOK HNPOTEONITHYHOIO PO3LIEIUNIOBAHHS CTPYKTYpH
cBo€i MoeKynaH. BoTymiyHl TOKCHHM 3B’A3yIOTBCS 3 pELCIITOpaMHM HAa IOBEPXHI
MPECUHANITHYHOI MEMOpaHH PYXOBUX HEHPOHIB MepudepuyHoi HEPBOBOT CHCTEMH Ta
BHK/IHKAIOTh 1IpoTeoni3 (posuenienns) 6uIkiB y Heliponax. lle npuBoanTh 10 iHTi-
OyBaHHSA BHMBUIBHEHHS ALCTHIXOIIHY (CIIONYKH, 32 JOMOMOrOI0 SIKOI IepeacThes
HEPBOBHH iMIYNBC) Ta O10KYE M SI30Bi CKOPOYCHHS — BUHUKAE MIISIBUI apajiiy.

12.1.2. MakcumManbHO MOXJIU8a MOKCUYHICMb.
Tokcoida AHmMoHoea

H.C. Asaronos (1994), BUKOPHUCTOBYIOYM eleMEHTAPHI NIPUHOMH MaTeMaTH4-
HOI CTaTHCTUKH, BCTAHOBHMB LIKaBY 3aKOHOMIPHICTb. SIKIO Ha eBKIiOBI# 1OBEpXHi y
aorapudMiuHux koopauHaTax “J1[so — MonekynsipHa Maca” BinoOpa3uTH BeCh MacuB
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PEYOBHH, I SKUX JIeTadbHi JO3M E€KCIEPUMEHTAJIBHO BCTAHOBJIEHI, TO IUIOLIMHA
rpadika BHUSBISIETHCS PO3MINEHOI HAa JBI YaCTHHH: HA OHIH 3 HHMX 30cepemKeHi
BiloOpakeHHs YCiX B3ATHX PEYOBMH, TOAI SK iHINIA YacTHHA IUIONMHU rpadika
3aTHIIAETHCA BUIBHOIO, 00 B IPUPOZ] HE ICHYE PEYOBHH, SKi 3a BEIHYHHOIO JICTAIbHOI
03¥ 1 MOJIEKYJApHOi MacH BignoBifmanu O Ti vacTuHi TutomuHH rpadika. Mix
BKa3aHWMH YaCTHHAMHU TUIONIHHHM rpadika BUpa3HO MPOCTEXKYEThCA Meka (TOKCOina),
o GOpPMYyEThCS BiJIOOpaKEHHIMH HAWTOKCHYHIIIMX PEYOBHH Y BiAMOBITHHUX iHTEp-
Bajax 3MIHH BEIHYMHH MOJeKYIApHOi Macu. Hailimoxkcuuniwii peuoéuni —
bomyniunomy moxcuny — 8ionoeioac HaiiGiIbwIa MONEKYAAPHA Maca.

-2 T T T T T
CHHHTHHA XHCWOTa
1 Oxcua Gepynim
-4 Hepeicoxcun g

T eTp 0X0 TOXCHH
CaKcHTOKCHH ]

BarpaxoToxcHH

TandroxcHu e o
AudTrepifinnit ToX cHEH]

O
OPumm

Jlorapudm JIZT | (MOb/Kr)
=

1 TlpaBueBHi#i TOKCHH

Borymniuui roxcuum

-18 T T T T 4
1 2 3 4 5 6

JloraprdM MONeKYIAPHO! MacH (JIabTOHH)

I'pagbix mokcoidu 3a H.C. AHmoHosum. MakcumansHor
MOKCUYHOCMI CynepmoKcuHU docs2arome 3a paxyHoK 36insuweHHs1 po3mipie
i cknadHocmi monekyn (36inbuweHHs1 MoNeKynapHOT Macu)

Edexm 3pocmanna 6bionoziunoi axkmuenocmi cumbamuo 36inbuieHHIO
Mmonexyaapnoi macu 3asnauue panime H.I. Kobozes y ankanoidie, znixoszuois,
20pmonis, simaminie i cunmemuunux nikapcokux pesosun. H.I. Ko6o3es ioxa3as,
IO LUIAXOM Bapialiil ckimamy Ta OYJIOBH MONIEKYN MOXXKHA JOCATTH TMEBHOro 30inb-
LIEHHSA aKTHBHOCTI PEYOBHH. AJie AKIIO NMOTPiOHO 30UTBIIMTH aKTHBHICTD B JAECATKU
Ta OlplIe Pa3iB, OMHUX CTPYKTYPHUX 3MiH MOJIEKYJ BXKE HEJIOCTAaTHHO — MOTPiOHHH
CHHTE3 CIOAYK i3 OLIBIIOK BEMHMYHHONIO MOJNEKYJIApHOi MacH. MonekyispHa Maca
foryniunoro Tokcuny — 150 xJla. MonekynapHa Maca THIIOBOrO GLIKOBOTO JIAHLIOTA
nocsarae 50 x/la. pu npomy po3mip numnie HebaraTbOX NENTUIIB NEPEBULIYE LIO
cepelHI0 BeTHuUHY. Monekynapna maca 60myaiuHux mMoOKCUHIE Hadausicacnmvca
00 8epXHLOI MedHci MONCAUGUX MOJIEKYNAPHUX mac Oinkie. Pe3ynbraT aHamnisy
3akoHoMipHOCTeH, BcraHoBIeHHX H.C. AnuTtonoBum i H.I. KobozeBuM, natoTh 3Mory
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3pOOHTH BHCHOBOK, IO MOJEKYIsipHa Maca TOkcuHiB 3 JIJ[sp, MeHmIO® Ha OmMH
HOPAJOK, HDK y OOTY/IIYHOro TOKCHHY, IIOBHHHA IepeuiyBati 1,5 mJla (onucano
JMIIe AeKuTbKa OLIKIB 3 TAKOK Macolo), Ha JiBa nopsaakd — 15 mJla (Taki He onucani).
Orxe, UTKOM OOIPYHTOBaHO MOKHA 3POOUTH TaKi IIPHITYILEHHS:

1) moxkcuunicms 60myaiuHO20 MOKCUHY € ZPAHUYHOIO He MIALKU OnA Dak-
mepillHux MoKCcunis, ajie i 018 NPUPOOHUX MOKCUYHUX PEUOSUH;

2) JI1so pexoMGIHAHTHUX TOKCHHIB HE AOCSATaTUME L€l BETHYMHH Ui GOTY-
JYHOTO TOKCHHY.

12.1.3. 3apaxkeHHs1 xap4osux npodyKkmie
ma iHmokcuKayisi 1109cbK020 op2aHizmMy cmadgbisiokokamu

Cepen MIiKpOOpraHisMiB, IO BUKJIHKAIOTh XapYOBHl TOKCHKO3, CTa()iIOKOKH
3aliMalOTh OIHE 3 NMEPIUINX MicCIb. 3aXBOPIOBAHHA BUHHKAIOTh Y PE3YJIbTATI B)KUBAHHSA
HacamIiepe]] MOJIOKa 1 MOJTOYHHX NMPOAYKTIB, a TAKOXK PIi3HUX M SICHHX BMPOOIB, sIKi
MICTSTb TOKCHHH.

Cradinokoxku n06pe po3BHBAIOTHCS B CEPEAOBHINAX, OAraTMX Ha BYIJICBO/M,
Oimku. Ilpu upomy iHQikOBaHMH nPORYKT MOXe OyTH IPUYMHOK XapUyOBOro
TOKCHKO3Y CTa()lIOKOKOBOrO TOXOMKEHHA. 34 CHpUAMAUGUX MeMnepamypHux
Ymoe cmaghinokoxku wieuoko poimuoxcylomoca y npodykmax. Tax, npu 37 °C uepes
6 200 kinvkicmb cmaghinoxoxie y monoui 36inoutyemocs ¢ 190-200 pasis, a uepes
24 200 — y comni mucau pasie. Ilpu 12-15 °C picm cmadgpinokokie cnoginshio-
emocs, npu 4—6 °C 3ampumyemsca, a npoyec moKCUHOYMEOPEHHA NPUNUHAEMbCA.

IIpy cradi1oOKOKOBHX IHTOKCHKALIAX iHKYOAliHHMI Hepios, He3HauyRWil: BiH
nponosxyeThes Big 30 xB 10 6 ron. HaWTHHOBIUI CHMITOMH OTPYEHHS: PO3BUTOK
TOCTPOrO racTPOEHTEPHUTY, L0 CYNPOBODKYETHCS ONIOBOTONO i JTiapecto.

[laTorenni craiioKOKHM BHUKIMKAIOTh MICHEBl THIiiHI 3amaibHi IpolEcH:
¢ypynkynu, abcuecu, GpaerMoHH, MacTHTH, HATHOEHHS paH. 3 JOMaUIHiIX TBapHH
cradiokokoBiil indekuii HaHGLTBI DiAIAOTHC KOHi, co0aku, Benuka i jpi6Ha
porata xyno0a, cBHHI; 3 1a0OpaTOPHUX — KPOIHKH, Gisti Muimi,

Hyxe 4acTo cuMnTOMaMu 1ii€i XBOPOOH € HyJ0Ta, YepeBHi CIa3MHu i IPOHOC.
OnyxaHHs NepeBaXHO BiIOYBAa€ThCSA MWIBHAKO (HanpuKian, nporsirom 1-3 awis), ane
YAM T4l CHMOTOMM, THUM JIOBIUMH mepion oayxanus. [IpoaykTv, mo MicTATh
cTa(i1OKOKOBUH Ta IHINI €HTEPOTOKCHHH, HA BUIJIAM, 3a 3allaXOM Ta CMAKOM HE Bifl-
PI3HAIOTBCA Bif HOOPOAKICHMX. 3aXBOPIOBAHHS NPOXOAMTH y BUINIAMAI CIIOPAJUIHHAX
BUNAJKIB i crmanaxiB. OcobIMBO 4acTO iX PEECTPYOTh B TEIUIMH 4ac POKY, KOIH
CTBOPIOKOTHCS CIPHATIHBI YMOBH [UIsi POSMHOXKEHHS 30YAHUKIB i HAKOMUYEHHS iX
TOKCHHIB. [IpM Xap4oBUX OTPYEHHSX 3a3BHYal MOCHIHKYIOTH 3aJMIIKH Xap4OBHX
IIPOYKTiB, OJFOBOTHI MacH, MPOMHBHI BOJM.
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Crvozooni sudineno 6nusvxo 40 pisnux gpazomunie cmaginoxoxis. @azomu-
RYBAHHA MAE GeNLUKE 3HAUEHHA 0nA Ougepenuiauii cmagpinoxoxie i suznauennsn
oxcepen 3a0pyoHenna npooyKmia.

ITpodinakTuka Xap4oBHX IHTOKCHKAIIH CcTa(LIOKOKOBOI €TiONorii mojisrae y
3armo0iranHi 3apa)KeHHIO MPOAYKTIB MaTOreHHUMH CTadiIOKOKaMH, iX PO3MHOKEHHIO,
a TaKOX y 3HHILEHHI 30yIHHKa B MPOAYKTax xapuyyBaHHA. J[o poOOTH Ha Xap4yoBUX
MIAIPHEMCTBAX HE MOXKHA JIOMYCKATH JIIOJeH, XBOPDUX Ha aHrimy abo 3 rHilHHY-
'KOBUMH 3aXBOpIOBaHHAMH (bypyuKysd, abcuecH, rHiiiHi panu, noapsamuax). Heo6-
XiIHO CYBOPO AOTPUMYBATHCSA TEXHOJOTIYHUX PEXKHMIB TEIJIOBOI OOPOOKH MPOAYyK-
TiB 1 TepMIiHiB 30epiraHHs TOTOBOT MPOAYKIIiL,

Knimunu S. aureus maromnp oiamemp ¢io 0,8 0o 1,0 mxm, nepesasicto
Mawms U2IAO ZPOHA, A1€ MONCYIb 3yCHpiYamucy i 8 NOOOUHOKOMY 8uznadi abo
napamu. Knimunu deaxux wmamie ymeopiworwms kancyny. baxmepin nepyxoma i
He ymeoproe cnop. Kononii, siki yTBOPIOIOTBCS B arapoBOMY CEepEOBHLII, MawTh
Kpyriay GopMy, MaToBIi, TIafAKi 1 OJTHCKYYI.

Cmadginokokosa inmoxkcuxkauyia eUHUKAE RIO OI€l0 eHMEPOMOKCUNIB, AKI
npooykyrombsca Staphylococcus aureus, nio uac itozo pocmy y xapuoeux npooyk-
max meapuHno20 noxooxcenna. Ilamozenni cmadghinoxkoxu marwms 30ammuicme
HPOOYKyeamu mMmoKCUHU: AeMATbHU, 2eMOTIMUYHII, HEKPOMUYHIT, TelUKOYUOIH,
enmepomoxcun. Kpim moxcunis, namozenni cmagpinoxoxu eupoonaoms gpepmer-
mamueHi cybcmanyii (giopunonizin, zianyponioasy, niamokoazyiasy, Jjeyumi-
Ha3zy), AKi niocunowms i moxcunie na opzamim. Haubinew namozennui S.
aureus — 3onomucmuii cmaghinoxok. Bin euodinne enmepomoxcunu, aAxi ooymos-
awwoms  xapuosi ompyenusa. Cmaghinokoxk, AKuil ymeoproc eHmepomoKCuHu,
enepwie 0ye euodinenuil 3 sumeni koposu, xeopoi na macmum. Ilpu ybomy enmepo-
moxcun mepmocmabinbHuli, He pyiinyembcs npomsazom 30 xe npu 100 °C, ne
8MpAuae MOKCUYHUX 61ACMUEOCMEN RO NIUEOM POPpMATIHY.

InenTudikoBaHo m’aTh cTadIOKOKOBHX €HTEPOTOKCHHIB, a came, A, B, C, D i
E. Byno Bugineno agi popmu eareporokcuny C.

Monexkyna ouuwienozo cmaginoKkoko8020 eHMEPOMOKCUHY CKIAOUEMbCA
minbKu 3 00H020 noainenmudnozo aanyroza. OUUIICH] IPENapaTH eHTEPOTOKCHHIB
SBJIAIOTH COOOI0 IMyXKUH TIrPOCKOMIYHHUIE CHIXXHO-OUIHIT MaTepia, SKHH JErKO PO3UH-
HSETBCS B BOAL 1 pO3UMHAxX comi. Ximiuni [ ¢hizuuni enacmueocmi, 3a axumu
PO3PIZHAIOMb eHMEPOMOKCURY, — He MOIEKYIAPHA maca, i30eleKmpuiunHa mouxd,
3HAYeHNA eKCUHKYil, Koedinicnmu ceoumenmauii i oughysii, snauenus é’azkocmi
i napyianena numoma eaza. Monexkynapna maca mae dianazon 6io 27800 enme-
pomoxcuny A, 0o 34100 enmepomoxcuny C,.

EHTEpOTOKCHHH BiApI3HAKOTBECA BMICTOM acHapariHoBoi i riayTamiHOBOT KHC-
JIOT, & TAKOX JNI3UHY. 3azanbha KiMbKiCMb AMINOKUCTOMHUX 3AMUWKIE 6 OOMIi
Monekyni smintoemocs 8i0 239 ¢ enmepomoxcuni B 0o 296 ¢ enmepomoxcuni C,.
Busnaueno nosny nocnioosnicme aminoxuciom ona enmepomoxcuny B.
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EHTepOoTOKCHHH HaA3BHUAHO CTiHKI 1o il Tenua. /lito eHTepOTOKCHHY MOXKHA
TINBKA HOCTYIIOBO 3MCHHIMTH TPHBAJIMM KHIUSTIHHAM. AKmueHnicmb npenapamy
enmepomoxcuny B 36epizanace nasimo nicna nazpieanns oo 60 'C npomazom 16
200.

EHTepOoTOKCHHH B aKTUBHOMY CTaH1 CTiliKi 0 Jii NpoTeomiTHIHHX (epMEHTIB,
HaIPUKIAJ, TPUIICHHY, XIMOTPHIICHHY, peHiHy Ta mamaidy. IlencuH iHribye axtus-
HICTh EHTEPOTOKCUHY TipH pH 6in3bKo 2. |

TokcrHu 1ux GakTepiit HilOTh, BUPOOISIOUN eHAoreHHi Mexiatopu (HAMO®,
NpoCTarjaHMHH, iHTepielfkiHy, ricTaMiH TOIIO), SKi Oe3nocepenHbO BUKIHKAIOThH
CTPYKTYpHO-(DYHKIIIOHANBHI 3MIHM OpraHiB 1 CHCTEM XBOPHX Ha XapyoOBY TOK-
CHKOIH(EKUIIO.

12.1.4. 3apaxxeHHs1 xap4yosux npodykmie
ma iHmokKcukayis noo0cbK020 Op2aHi3My cmpernmoKoKaMu

CrpenTokokd € 30yIHHKAaMH THIHO-3alIAIBHHX TIPOLECIB, CETCHCY, a TAKOXK
FOCTPUX 1 XPOHIYHHX XBOp0O. € nogiooMaeHHA NPO 6UNAOKU XAPUOGUX OMPYEHD,
SUKIITUKAHUX OKPEMUMU eHINEPOIMOKCUIHUMU CIMPENINOKOKAMU.

Jicepenamu xapuoeux ompycHb CHpPEenmoKoKo8ol emionozii moxcyms ciy-
2yeamu npooyKmu, OmpumaHi 8i0 meapuH, X60pux Ha macmum i cenmuyemicro, a
maxKoxc npooyKmu XapuysanHs, 3a0pyoneni ocobamu, w0 maiwomo ZHiUHUYKOG]
3axeoprosanta. 3acobu ma memoou npoPinakmuKku CMpPEenmoKoOKoGUX IHMOKcU-
Kayit anano2iuti 3acobam i memoodam npu cmadiioKoKo8oOMy MOKCUKO3I.

Y piokux cepedosuiyax cmpenmokoxku npooOyKylome O0eKijibKa eK30moOKcHU-
nis: 1) cemonizun (2eMOMmMOKCUH), AKUI CRPUYUHAE 2eMOTI3 epumpoyumie; 2) nei-
Koyuoin, AKuil pyiHye nelikoyumu i npucHOONI0€ iX azoyumapry aKkmuericmo;
3) nexpomokcun, w0 BUKIUKAE HEKPO3 mKanuu; 4) jlemansHuii moKcuH, AKui
eousac kponuxie uepes 10—15 xe nicna eHympiuinbogennozo 66edennn; 5) epum-
POZEHHUI MOKCUH, W0 MAE 30AMHICINDG SUITUKAMU 3ANAICHHA WKIpU i sucun.

Y CTPENTOKOKIB, KpiM €K30TOKCHHIB, BHSBIIEHO TaKOX CHIOTOKCHHH, SKi
pa3oM 3 eK30TOKCHHAMH i pepMenTaMy i ICHITIOIOTh iXHI HATOreHH1 BIAaCTHBOCTI.

Crpentokokn yrBOproioTh (epmentu (PibpiHonisuH, riamyponigasy, npore-
iHazy, pubonykneasy, nina3sy), ski NiJCHIIOKTE TOKCHYHY Aif0 OakTepii. ‘

12.1.5. 3apaxxeHHs xap4yoeux Npodykmie ma iHmoKcukayis
nodcbko20 opzaHizMy 6akmepisamu Clostridium perfringens

Tepmocmiiixi wumamu Cl. perfringens nowiupeni 6 npupooi, momy icnye pe-

WILHA HeOEe3NeKA BUNCUGAHHA CROP YbO20 MIKPOODP2AHIIMY 8 Rpoyeci KyniHapuoi
00poOKu xapyoeux npodyKmis ma ix noOANbUIOZ0 POIMHONCEHHA 3A CHPUAMIUGUX
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014 nHux ymog 3bepizannn. Inmencuenicmn posmuosncennsn CL perfringens y zomo-
GUX CIMPAGAX 3ANEHCUMD 6I0 IHOUGIOYAILHUX 811ACMUBOCHICH WIMAMY, MACUBHOCHI
3apasicennn, eudy nNpooyKmy, 020 KUCIOMHOCHMI ma meMnepamypu 36epizanns
npodykmie. Xap4yoBi OTpPYEHHS, WO BHUKIHKalOThest Cl perfringens, K TpaBHIO,
NOB’13aHi 3 CIIOXHMBAaHHAM M’ACHHX NMPOJYKTIB: KOTJIET, IPUIOTOBICHHX 3 FOTOBOTO
M’acHOro (apury; BapeHOro M’sca, mo 30epirajocst MpH KiMHATHIH TeMOepartypi;
XOJNOAHUX M SICHHUX 3aKyCOK; IIMPIXKKIB 3 JIBEPOM TOIILO.

BereratuBHi opMu Oaxtepii MBUAKO MMHYTH MiJ[ BIUIMBOM KHCHIO MOBITPA,
COHAYHOTO CBITJIa Ta HAsABHUX Y CEPEIOBHIII Pi3HHX AHTHCENTHKIB i aHTHOIOTHKIB.
Cnopu Cl. perfringens munie B, C, D, E 3azeuuati 2zunyms npu xun’amiuni npo-
mazom 15-30 xe. Ilpome oxpemi wumamu muny A, ocobauso muny F, ymeoproroms
mepmocmiiiKi cnopu, AKi gumpumyroms Kun’aminns 6io 1 0o 6 200.

Cl. perfringens eudinaec exzomoxcun, wjo micmums pizni moxcuuni peuo-
SUHU: MIOMOKCUH, 2eMONI3UH, HEUPOMOKCUH,

Cl. perfringens 30amnuit makoxyc ymeopreamu MOKCUHU 6 HPOOYKMAX
nicna ix mepmiunot o6pobxu ma nio uac nodanvuiozo 3bepizannn npu 18-20 °C i
suuie. Ilpu uyvomy @ pesynomami pozmnoycennsn CL perfringens, ak npasuio, He
8i00ysacmpca NOMimHoI 3minu OpP2anoIenMUHUX glacmusocmieli npodykmy (3a
SUHAMKOM MONOKa).

Cl. perfringens muny A suknuxae, sK npasuno, AezKi Xapuoei MOKCUKO-
ingpexuyii, axi wieuoxko npoxooams, a Cl. perfringens muny F ma muny C — gasxcki
moxcukoingexyii (nekpomuunuilt enmepum y RI0OUHU MA MEAPUH 3 JleMA1b-
Hicmo 00 30—40 %).

12.1.6. 3apaxeHHs1 xap4yoeux NpodyKkmie ma iHmoKcukauyis
N AcbKo20 opaaHiaMy 6akmepiamu pody Proteus

Bakrepii pony Proteus nommpeni B IpUPoOi, 30KpeMa B rpyHTi Ta Boai. Yacro
ix MOYKHa BUSIBUTH y BMICTI IUTYHKOBO-KHMIITKOBOTO TPAKTY.

Cv0200Hi pone npomeyca Aax 30y0OHUKA XAPUOBUX MOKCUKOIHeKyili 6usHana
binvuicmio docnionuxis.

IlepmiomxepennoM xap4yoBUX TOKCHKOiH(eEKHIH Moxe OyTH 1 IoauHa-
0aKTepiOHOCIH, fixa MPALIOE HA XapYOBHX IMIANPHEMCTIBAX. O606°A3K06010 YM0O60I0
SUHUKHEHHA XAPHOGUX 3AX60PIO6ANHb, SUKIIUKAHUX Dakmepismu 3 pody Proteus, ¢
8XHCUEAHHA JIIOOUHOI HPOOYKMIG, 3aPAXNCEHUX WUMU MIKPOOpZAHIZMaMu i Chojy-
Kamu, ugo ymeopunuca 3a ix yuacmio. Y yboMy 6UNAOKy CHOCHEPIZAEMbCA CUM-
bamna Jia na opzanizm nwWOunu camux Gakmepii, WO POIMHONCYIOMBCA 6
KuweyHuKky, i eHoomokcunia, cnoxcumux 3 picero. Proteus eucoxonamozennuii
ona Odimeii pannbo20 6iKy. BHUPIIANIFHUM TATOTCHETUYHUM YHMHHHKOM € BHCOKa
YYTJIMBICTh JUTAYOrO OPFaHi3My IO Pi3HOMAHITHHX TOKCHMYHHX MPOLYKTiB, YTBOPIO-
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BaHMM Proteus, mo OypxJIMBO POSMHOXKYETBCSA B KHIIECYHHKY. MexaHI3M XapyOBHX
TOKCHKOIH(EKIIH y KOPOCIUX JIoAcH OMU3BKUI /10 MEXaHI3MYy, 32 SKUM BHHHUKAIOTh
CAJILMOHENBO3HI 3aXBOPIOBAHHS aJTIMEHTAPHOTO NOXO/MKCHHS.

Barato mrramiB poxy Profeus BHUIUIAIOTH B CyOCTpaTax TepMOCTaOiIbHi
TOKCHYHI pe4yOBHHU. baraTo mtaMiB nmporeyciB MaloTh TEMONITHYHY aKTHBHICTB.

PaszoM 3 THM, GakTepii poxy Profeus HajiexaTh 0 YMOBHO-TIATOFEHHHAX MIKpO-
opranismi. Tak, BOHM 3yCTpiualOThCA y KMIICYHHMKY 6-8 % 3/0pOBMX Nrofeh. Ix
4acTO BHSBJIAIOTH Yy JUISHKAX 3allajieHHd, {0 KOHTAKTYIOTh i3 30BHINIHIM cepeno-
BHIIEM, Y paHaX, MO MOTaHo TOATLCA, IPU XPOHIYHUX 1H(EKIIfX CeYOCTaTEBHUX LIA-
xiB Tom10. Y JESKUX BUMAAKAX TPEICTABHUKH ITHOIO POy MOXYTh OYTH OCHOBHUMH
30yTHUKaMH THIHMX 1 CENTUYHUX 3aXBOpIOoBaHb. Kpim mozo, oxkpemi npedcmas-
HuKku 6axmepiit pody Proteus moxycyme euKIUKaAmMu Xapuoei moKcuKoingexyii.

okazom emionoziunoi poni mixpoopzauizmie pody Proteus y xapuogux
MOKCUKOIHpeKuinx € Hacamnepeo 6UAGNEHHA 8eNUKOT KinbKocmi yux 6axmepiii 6
Onosomuux macax xeopux i 8 npooyKmax, aKi Gyiu NPpUYUHONIO 3AX60PIOGAHHA.
Baxcnueum Ooxazom emionoziunoi poni 6axmepii pody Proteus npu xapuosux
MOKCUKOIH(eKWIAX € HAPOCMAKRHA PIGHA GHIMUMINL Y KPO8i nomepniniux ocio.

12.1.7. 3apaxeHHs xap4oeux Npodykmie ma iHmoKcukayis
nAdcbKko20 opz2aHizMy 6akmepismu pody Escherichia

Cepen Oakrepiii pony Escherichia XpiM HenaToreHHWX BHIIB, SKi JKHBYTb Y
KWIICYHUKY JIOJMHH Ta TBapuUH, 3YCTPi4arOThCA eHreponarToreHHi. Bonu MoxyTsb
BHKJIMKATH HATOJOrYHI 1pomecy B Opradi3Mi TBapHH Ta MOAUMHM (LIUCTHT, MCTPHT,
KOJII0aKTEPio3 MOJIOAHSAKY TBApWH, KONIEHTEPUTH B JiTeH pPaHHBOrO BiKy TOINO), a
TaKX OyTH MPUYIUHOIO XapUYOBHUX TOKCHKOIH(eKuiHd. KinkoBy nanuuky gye 4acTo
BUABJIAIOTE Y M SiICHUX 1 MOJIOYHHX IPOAYKTaX, aJic Xap4oOBi OTPYEHHS BOHA BHKIIUKA€
MOPIBHAHO pifiko. Lle moscHIoETbCS TUM, 10 1 GakTepis HE 3aBXAH HAKOMHU1Yy€EThCA
Yy IMX NPOXYKTaX y KUTBKOCTI, HEOOX1HIH 111 BUHUKHEHHS 3aXBOPIOBAHHS, a TAKOXK
THM, 1110 NOPIBHAHO He0araTo WITaMiB KUIIKOBOI MAJHYKH MATOT€HH1 JJIS JIIOJMHHY.

HocisMu maTOTeHHMX JUISL JIIOIMHHM IITAMIB KUINKOBOI NaJIMYKH, $IKi BHKIIH-
KalOThb Xap4oBi TOKCHKOIH(EKIIi, € XBOpl TBApUHU (MOJIOJHSK), @ TAKOX HITH, XBOP1
Ha JUCIIENCi0 Ta HOBOHAPO/PKEHI, AKi MalOTh TOKCHKOCENTHYHI 3axXBOpioBaHHA. 3a-
paKeHHS MPOAYKTIB OaKTepisAMM TPYNU KHIIKOBOI MAJMYKH BiJI0YBAETHCI BHACIIIOK
HOpYIIEHHS CAHITAPHOTO PEXUMY.

KuimikoBa mnammuka BOJNOAIE€ TePMOCTaOLTBHHM €HIAOTOKCHHOM (MOBHMH
anTureH). Y 2-3-THXKHEBUX KyJIbTypax BHSABISAIOTH TepMOCTaOLNbHHUH CHIOTOKCHH,
kUit BUTpuMye HarpiBadHs 10 90—-100 °C. EHIOTOKCHH € eHIOTPOMHOIO OTPYTOI0. Y
CBDKOBHIIUJIEHHX INTaMaX BJA€TbCA BHABUTH HAsBHICTb TEPMOJaOLIBHOTO €K30TOK-
CUHY, SIKMH IIBUJKO PYWHYETHCA MPH JOCTYII NOBITPA. EX30TOKCHH KHMINKOBOI ma-
JUYKHA Ji€ HAa HEpBOBY TKaHWHy. OOMJBa TOKCMHHM BHKIHKAIOTH Y 1abOpaTOpPHHX
TBapHH 3aMajeHHs KUALICYHHUKY.
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12.1.8. 3apaxeHHs1 xap4oeux npodykmie ma iHmoKcuKauyis
ndcbKo20 op2aHiaMy 6akmepisimu Bacillus cereus

Bnepme ponb Bacillus cereus npu xap4OBHX OTPYEHHSX BUBYHB Ta OMHCAB
Hauge y 1950 pomi.

CnouaTKy mKepenoM Xap4oBHX OTpYyeHb, OOYMOBIIEHHX Bac. cereus, BBaxaiu
KyJliHapHi BHMPOOH, IO MICTATh KapTOIIAHUE Kpoxmaie. IloriM 6ynu omucani
cnajlaxd Xap4oBHX OTPYeEHBb Ii€i erionorii, 0OYMOBIEHI POCTHHHHMH, M’ SICHHMH,
M’ACO-DOCIIMHHMMH, PUOHMMHM Ta IHIIMMH Xap4YOBUMH HpOAYKTaMH. Ocobnueo
uisuoko Bac. cereus posmmnosicyemoca ¢ nodpionenux npodykmax (papw, xom-
niemu, Koebaca, kpemu). Ilpu naxonuuenni ybozo mixkpoda sminoromoeca opzarno-
JIEnMUYHI 6/1aCMUGOCII NPOOYKMY: HA ROGEPXHI Ymeopiocmoca cipysama nnieka,
IMIHIOIOMBCA KOp ma 3anax.

Bac. cereus nHanexuTs 10 MiKpOOpTaHi3MiB, MOIHpPeHUX y npupoai. Hafixpate
Bac. cereus po3BUBa€ThCA B I'DyHTaX 3 HSHTPaIbHOW ab0 c1abosyXKHOIO peakuiero. 3
IpyHTy Oakrepis morpamise B IOBITPs, BOXOHMH Ta Xapyosi npoaykT. Posmmo-
scentna nouunaemoca npu 17-18 °C, naiinmencusniwe — npu 32 °C. Bac. cereus
Hacmo SUAGC/IAIOME Yy NACMEPUI0EAHOMY MONIONE (00 86 % Oocaidrcenux npob) ma
6 Koncepsax (00 11,6 %) mowo. Mikpo6 moxce pozsueamucs npu KOHyYeHmpauii
Kyxeonnoi coi ¢ cepedosuwyi 0o 1015 %, uyxpy — 0o 30—60 %. Iponyxtu 3 pH 4,5
Ta HHXKYE € HECIPUATIMBHM CEPENOBHILUEM U1 PO3BHTKY Bac. cereus. Ha xurt-
TEJUIBHICTL Bac. cereus, KpiM pH, BIuIMBae BHI KMCIOTH B cepenoBuiui. HaiiBuiy
0axTepiOCTATHYHY [i}0 MA€ OLITOBA KHCIOTA. 3aTpUMKa pOCTy Bac. cereus Min mi€ro
i€l KUCIOTH cnocTepiraersbes npu pH 4,5 ta HaBits 6,0. IligxucieHHs TPOAYKTiB
IHIIMMH KHCJIOTaMH 3aTPUMY€E picT Gaxrepiit Tinbku npu pH 4,0.

OcranHIM 9acoM IaTOreHe3 XapyoBHX OTpYyeHb, 0GymoBienux Bac. cereus, no-
SCHIOKOTh BHJIUIEHHSAM Li€l0 Oakrepicro GepMEHTY JICHHMTHHA3M Ta YTBOPEHHAM MpO-
JYKTIB PO3ILEILIEHH NEMUTHHY (ocdoxomiHy TOWIO), AKi TOKCHYHO JiIOTH Ha Oprauizm.
Kpim Toro, mpu 3apaxenni Muileit 6y10 3a3Ha4€HO BHCOKY MATOrEHHICTh MITamiB Bac.
cereus, BUAUIEHHX TPU Xap4OBMX OTPYEHHNX, Ta BCTAHOBJIEHO HAsBHICTH TEPMOCTA-
OUTBHOTO EHTEPOTPOITHOrO 1 TEPMONAbiIbHOrO HEHPOTPOIIHOrO TOKCHHY.

KimbKicHHH YHHHUK Y BUHUKHEHHI XapuyOBHX OTPY€Hb, BUKIMKaHUX Bac. cereus,
Ma€ TAKE CaMe 3HAUEHHS, SIK 1 IPH OTPYEHHSX, 00YMOBIICHUX KHIIKOBOIO MATHUKOIO,

12.1.9. 3apaxkeHHs1 xap40oeux nNpPodykmis ma iHmoKcukayisi Nl ACcbLKO20
opz2aHi3my 6akmepiamu pody Salmonella. CanbMoHenb03

Canomonenvos — ue noniemionoziuna ingexyiiina xeopoba, wo suxiuxa-
embca pisnumu munamu 6axmepiic pody Salmonella. Bona xapaxmepusyemobca
PI3HOMAQHIMHUMU NPOAGAMU — GIO DE3ICUMNMOMHO20 HOCIICMEA 00 8ANCKUX Cen-
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muynux ¢opm. Y OLIBIWIOCTI BUMAAKIB MPOXOAUTb 3 NMEPEBAXHHM YPAKECHHAM
OpraHiB TPaBHOI'O TPAKTy (TaCTPOEHTEPUT, KOJIT).

Y scvomy ceimi cnocmepizacmubca cmiiika mendenuin 00 pocmy 3axeopio-
8AHb HA CATTbMOHENbO3, NUMOMA 6A2A AKUX Y CMPYKMYPI 3apeccmposanux KUKO-
eux ingpexuyin 6 Anznii, CHIA, Himeuuuni, Illseiiyapii ma inwux kpainax
cmanoeums 6id 35 00 90 %.

30yaHMKHA CalTbMOHENBO3Y ~— BEIHKA rpymna canemoHen (pomuHa Enterobac-
teriaceae, pin Salmonella), 10 Hamiyye cporomui moHan 2200 ceporumiB. 3a
cydacHoIo kiacuikaiiiero, 3anpononoBanoo BOO3 y 1987 poui, pig Salmonella mae
TIIBKH OJHH BH, AKHH HaTidye 7 GigBHIIB.

Binvwicme canemonen namozenni aK OAA JAIOOUHU, maxk 014 MeaApum i
nmaxie. Haiinebesneuniwii 0n1a J100uHU THMe OEKLIbKA MUNie CATbMOHEN, AKD
obymoenrorwoms 85-91 % canvmonenvosie n0OUHU Ha 6CIX KOHMuUHenmax ceimy: S.
typhimurium, S. enteritidis, S. panama, S. infantis, S. newport, S. agona, S. derby,
S. london mowo. KiiniuHi nposBH, BHKIMKAHI PI3HUMH CEPOTHIIAMH CANBMOHEII,
iCTOTHO He BiAPI3HAIOTLCA ONHH BiJl OAHOrO, TOMY CHOIOJHI BIZIMOBHWITHCS BifT
3a3HAa4YCHHS B JarHO3i CaJBMOHEN503y, a 3a3HAvYaloTh JIHIlNE KIIHMHY QopMy
XBOPOOH. 1 CEPOTHI BUILICHOI CaTbMOHENH, 110 MA€ 3HAYCHHS /I BUSABJCHHS JDKE-
pena iH$exmii.

Canvmonenu — ye zpamuezamueHi NWIHYKU 3A6008M4cKU 2—4 MKM ma 3a6-
wupwku 0,5 mxym, aki marwome onczcymuku. Bonu pyxnuei, oobpe pocmyms na
36UNAIHUX NOMNCUGHUX cepedosuuiax npu memnepamypi gi0 +6 oo +46 'C
(onmumym pocmy +37 "C). Tpusano 36epizaromscs 6 306niuinsomy cepedosumyi: y
6000 — 00 5 mic., y m’saci i Kosbacnux eupotax — 8i0 2 0o 4 mic., y 3amopocenomy
M’aci — 6uzeKko 6 mic. (y mywkax nmaxie — nonao pik), y monoyi — 0o 20 ouis,
Kkeghipi — 00 2 mic., y eepukogomy macii — 0o 4 mic., y cupax — 0o 1 poxy, 6 aeu-
HOMy nopowKy — 6i0 3 00 9 mic., y nuei — 0o 2 mic., y ipynmi — 0o 18 mic. ¥ deaxkux
npooyKmax (Moj10K0, mM’ACHi HNPOOYKmu) caneMonenu 30amui He minbKu 36e-
pizamucs, ane i pOIMHONHCYEAMUCA, He 3MIHIOIOUL 308HIUHBO2O 6U2NA0Y | CMAKY
npooykKmie.

Ipornecu comiHHA Ta KOMYEHHS MAarOTh JyXe cnalkuii BrumB Ha Oaxrepii poay
Salmonella, a 3aMOpoxxyBaHHS HaBITH 30LIbIIYE TPOIIEHT BIKHWBAHHA MIKpOOpra-
HIi3MiB B POAYKTaX.

CanpMOHENK03 3yCTPIYAETBCS y BCIX PErioHax cBITY. 3aXBOPIOBAHICTH Ha
CaJIbBMOHENH03 MA€E TEHJIEHILI0 10 3pOCTaHH:A, OCOOIHUBO 1€ CTOCYETHCS BEIIMKHX MICT
3 HEeHTPATI30BaHOIO CHCTEMOIO MIPONOBOJIBYOro nocravanHs. xepenamu indekuii e
NEPEBAKHO JAOMAIIHI TBAPUHYM Ta OTAaXW, MpoTe e Moxe Oyt i moauna (XBopi,
HoCiT).

IMpu obcrexeHHi BemuKkoi poratoi XynqoOH Ta M’sca IIMX TBapHH CAJIbMOHETH
6yno BusBieHo y 1-5 %, npu obctexenHi cBuHed — y 3-20 %, osenps — 2-5 %,
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Kype#i, ka4dok, rycakiB — nonan 50 %. HocisMu camemonen € ximku i cobaku (10
10 %), a Takox rpusyHu (mo 40 %). CasbMOHENH MOUIMpPEHi cepel AUKAX IMTaXiB
(romy6u, ropobui, mnaky, gaiiku Toino). IIpn npoMy nTaxu MOXyTh 3a0pyAHIOBATH
KHUTIOBI MPHUMIIIIEHHS Ta NPOAYKTH. [H(DIKOBAHICTH PI3HUX IPYIl TBAPHH KOJIHBAETHCS
Big 6-7 1o 80 %. Ponp moauHu y MOMIMpPEHHI CaJbMOHEIL03y 3HAYHO MEHINA, Hix
cBilicbKHX TBapHH Ta nTaxiB. Halibinbiy HeGe3meky moauHa sK pkepeno iHdekuii
CTaHOBUTb [UIA AiTeii MEepLUIOro poKy XMTTS, SiKI BUCOKOYYTJIMBI O BCiX KHIUKOBHX
iH(pexmiit.

OcHo6HUT WNAX 3APANCERHA NPU CATLMONHENBO3L — alliMenmapruii, 06ymoe-
JNleHuli CNONCUGAHHAM RPOOYKMIE, 8 AKUX MICMIUMbCA 6EIUKA KLIbKICHb CANbMO-
Hen. 3a3euuaii ye cnocmepicacemvCca NPU HenpasuibHil Kyainaphii o6pobyi, Kou
inghikoeani npodykmu, nepesaxicro ym’sacui (m’acnuti paput, eupobu 3 Hb020, X010~
deub, M’acHi caramu, eapeni K08HaAcCH), 3HAXOOUIUCA 6 YMOBAX, CNPUANLIIUGUX O/LA
PO3IMHONCEHRHA CATTBMOHEN.

OcTaHHIMH pOKaMHM CIOCTEpIra€Thesi 3HAYHE 3POCTAHHS 3aXBOPIOBAHOCTI HA
CaJIbMOHENBO3, SIKE IIOB’sA3aHE 3 MOLIMPEHHAM 30ymHuKa (S. enteritidis) uepes M’aco
OTHLI Ta ARNA. MOXyTh Takox iH(IKyBaTHCS MOJIOYHI Ta pUOHI IPOIYKTH, ajI€ MIOA0
3aragbHOl 3aXBOPIOBAHOCTI BOHHM MAlOTh MEHILEC 3HAYCHHS. 3aXBOPIOBAHICTb Ha
CaJbMOHEIBO3 [EII0 BHUIA B TEMTY IOPY POKY, IO MOB’S3aHO 3 HOTIPIIEHHSM YMOB
30epiraHHs MPOIYKTIB.

MicneM inekuii € TOHKa KHIUKa, ae BixOyBaeThCs KOJIOHI3allisd 30yIHHKA Ta
BIIPOBAKEHHA HOro y BHYTpimiHio dazy. Y mapi ciu30Boi 000NOHKY TOHKOL KMIIKY
CIIOCTEpIra€ThCs IHTEHCHBHE PyHHYBaHHsI OaKkTepiil 3 BUBLILHEHHAM €HTEPOTOKCUHY
Ta €HAOTOKCUHY. EHIOTOKCHH LIKi/UIMBO Ji€ Ha Pi3HI OPraHy Ta CHCTEMH OPraHi3My.
HaiineOe3neyHiMMH HacligkaMu Ii€l mii € iHAYKIiS JMXOMaHKH Ta MOPYLIEHHS
MIKPOLMPKYJIALIT — aX 40 PO3BUTKY IHQEKLIiHO-TOKCHYHOrO UIOKY.

EHTEPOTOKCHH, aKTHBYIOUHM AaJCHUIATHHMKIA3Y EHTEPOLHUTIB, NPHBOIHTL [0
HApOCTaHHsl BHYTPINIHBOKIITHHHOI KOHLEHTpAlil MHMKIIYHOrO aJIeHO3MHMOHOGOC-
dary, ¢pocdonininis, NpOCTarJaHMHIB Ta iHIIUX OiONOriYHO AKTHBHHUX pedyoBHH. Lle
IPMBOJMTB /10 OPYIIEHHs TpaHcnopTy ioHiB Na™ i Cl” kpi3s MeMOpaHy KIiTHH KHII-
KOBOTO €HITENII0 3 HAKONUWYEHHAM iX B NpOCBiTI KHMIOK. I10 BHHHMKAKYOMY OC-
MOTHYHOMY FpaJli€HTy BOJIa BHXOJHTE 3 EHTCPOLMTIB — PO3BUBACTHCA BOASHUCTA Mia-
pes. Y BaKKHMX BHIAJKAX 3aXBOPIOBAHHS BHACHIAOK BTPATH PIAMHH Ta €IEKTPOIITIB
CIOCTEPIiraloThCs 3HAUHI MOPYILEHHS BOJHO-COIBOBOrO OOMIHY.

OJHOYAaCHO i3 BTPATOIO PiIMHU IPH CaJbMOHENbO03I PO3BHBAETHCA CHHIPOM
JIMCEMIHOBAHOT0 BHYTPIIIHBOCY IMHHOTO 3rOPTaHHsI, AKUM € HACHIIKOM [ii €HI0TOK-
CHHY Ha CHCTeMy 3ropTaHHs KpoBi. Takox moreprnae CyJuHHO-HEPBOBHIA amapar, 1o
HPOSIBISETHCS IOHWXKEHHAM TOHYCY CYAMH Ta MOPYILIECHHIM TEPMOpPerysLii.
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12.1.10. 3apaxeHHs xap4oeux npodykmie ma iHmokcukayisi
nodceKo20 op2aHismy 6akmepiamu Clostridium botulinum. Bomyniam

Bomynizm — eéaxcka ingpexuiiina xeopoba, w0 eunuxac 6 pesyrsmami cno-
HCUBAHHA NPOOYKMIE, W0 micmams mokcunu 6axmepii Clostridium botulinum ma
camux 30yonuxie. bomynizm xapaxmepusyemsvca inmoxcukayico op2anizmy 3
NEPECANCHUM YPANCEHHAM UEHMPATIbHOT I 6e2emamueHol HepBO6oi cucmemit.

Tepminu “Gomynizm”, “ananmiasziz”, abo “xosbacne ompyennsn”, 3’seunuca
6 cepeduni XVIII cmonimms, y 36’A3Ky 3i 3HauHOI0 3axeoploeanicmio a100el npu
cnodcusanni Kpoe’anoi koébacu (nam. botulus — xos6aca abo zpey. allantiasis —
Koeébacni eupobu). 3z000m 3ycmpiuanuca eunadku nooibnoi xeopobu npu
sarcuganni pubu. Jycmpivaemocs 66mynizm nOGCIOOHO.

Bigomo wiicts THIIB 30yaHUKIB Ootynismy: A, B, C, D, E, F. IToxin Ha Tunu
TIOB’A3aHHH 3 OPHUIiHAJIBHOIO AHTHIE€HHOIO CTPYKTYPOIO €K30TOKCHHIB, SKi MPOAYKY-
IOTbCS KJIITHHOI. TOKCHH KOXHOI'O THIy MOX€ OYTH MOBHICTIO HEHTpani3oBaHMit
TINBKH CHPOBATKOI TOMOJIOTIYHOFO THITY.

36yonuku 6omynizmy nowupeni y npupooi. Bonu nompannsioms y 600y, na
dpykmu ma oeoui, ¢ xapuoei npodyxmu, gypasc, a nomim 8 KuuieuHuK n0ouny
abo meapun, nmaxie, pub iz rpynmy. Y ecix nepepaxoeanux euwye 06’cKkmax
30yOnuKku Gomynizmy ymeoprworwme cnopu, cmiiki 0o Oii xXimiunux i pizuunux
yunHukie. Bezemamueni popmu 36yonuxie Gomynizmy zunyms npu xun’aminui
npomsnzom 2-5 xe, cnopoei popmu desxux wmamie, ocobnueo munie A, B, C, F —
mepmopesucmenmui. Bonu sumpumyoms 1,5-200unne xun’sminna ma zurymo
mineKku 6 ymogax asmorxnasyeanns. Toxcun uacmkoso pyianyemsca npu nazpisan-
Hi 00 70-80 °C, a npu kun’aminni npomazom 5—15 xe gin pyitnyemnca nosnicmso.

30yaunku GOTymisMy — aHaepoOH, sKi POSMHOXYIOTBCI Ta YTBOPIOIOTH
TOKCHHH B CEPEAMHI BEIMKHMX IIMATKIB pubM, INIMHKH, KOBOACH, B KOHCEPBOBAHHX
MPOAYKTaX. XapaKTepPHOI O3HAKOK BCIX THIIB 30YMHHUKIB GOTYNI3MY € ix 3JaTHICTH
BUpOONATH B aHAcpOOHHUX YMOBaX TOKCHHH. ‘

OCHOBHMM JDKepeNIoM 30y IHHKIB OOTYNI3MY € TEIUIOKPOBHI TBAPUHH (LIEPEBAXKHO
TPaBOi/H1), PiAlIE — XONOJHOKPOBHI (PUOH, PaKOMOMiOHI, MONIOCKH), V KUIICYHHKAX
Akux Hakomuuytotscst Cl botulinum, Sxi BUAULIOTBCA 3 BHIOPOXHIOBAHHAMH B
30BHIIIHE CEPEIIOBHILIE, 1€ IIEPEXOMATH Y CIIOPOBHH cTaH. [lofanbliie MpOpOCTaHHS CIIOp
Ha OpraHiyHMX cyOcTpaTax B aHaepoOHMX YMOBaX, OCOOJNHMBO IpH TeMIepaTypi 22—
37 °C, cynpoBOIKYETHCs. HAKOITHYEHHAM MIKpOOiB Ta IXHIX TOKCHHIB.

boTyniuynMii TOKCHH Jl€ Ha MOTOHEHPOHH CHIHAJBHHX MOTOPHHX LIEHTpIB Ta
JOBIacTOro MO3KY, [0 € HPUYMHOI PO3BUTKY MaPATITHYHOLO CHHPOMY, 2 TAKOX Ha
neprdepHyHi MOTOPHI HEPBOBO-M’SA30Bi CTPYKTYPH, MOPYUIYIOMH Iepenady 30ya-
XEHHs 3 HepBa Ha M’A3. Ilpy npoMy Hemae noBHOI OsoKaay Iepenadi iMIYIBCIB.
KpiM Toro, GOTYMiYHMI TOKCHH Yy JAyXe BEIUKMX 033X NPUTHOONIOE TKAHWHHE
JMXaHHA BENMKHMX IIBKYIb MO3KY, aj€ Ll 3MIiHH HE CTalOTh NPHYHHOIO CMEPTi.
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KiinigHi crnocrepexeHHs Ta eKCIEepUMEHTANBHI JIaHi JO3BOJSIOTH BBaXkaTH OOTY-
JIYHHHA TOKCHH CYJJUHHOI OTPYTO.

[aky6Gauiitnuit niepion xBopodu — 624 rop, ane Moxe Tpuati 10 610 amis.
UnM KOpOTHIHii inKyGauiliHuii nepion, THM Baxcuuii nepeGir XxBopobu. ¥V Ginpmocti
BUMAJKIB OOTYi3M NOYMHAETHCA TocTpo. CHUMNTOMM 4acTille BHABISIOTBCH Y
BUTTIAJII TPhOX OCHOBHMX BapiaHTIB: 3 MEPEBa)KaHHAM NUIYHKOBHX PO3JIaJIiB, pO3JIajliB
30py a0 muxansHOI QYHKILIT.

Jlo paHHIX 03HaK OOTYJi3My TAaKOX HANEKATh CHMITTOMH PO37aJy KOBTaHHS,
AKi YaCTO PO3BHBAKOTLCA B MEPII FOJUMHH XBOPOoOH. XBOpi CKapKaThCA Ha HAABHICTH
“rpyaxu” B ropii, XBOpoOJIHBICTh IPH KOBTAaHHI, BIIYyTTA “IpANAaHHA" 33 TPYIHHOIO.

SIkmo xBopoOa MOYHMHAETHCA 3 PO3Iady 30pYy, TO XBOPI HEPIKO 3BEPTAIOTHCA
10 okynicra. CnouaTKy BOHM CKap)KaThCs Ha “TyMaH”, “CiTKy”, “Mymiku” mepen
ouynma. IIpore mpu perenpHOMY 0OCTE&KEHHI XBOPOro, KpiM pi3HOMAHITHHX pO3JIaiB
30py, MOHa BCTAHOBHTH HAfBHICTH CYXOCTi B POTi, 3MiHH TeMOpy ronocy (rpy6uit
FOJIOC), @ TAKOXK CHMITOMM 3aralibHOl iHTOKCHKaIlii: FOJIOBHUH Oijib, 3a1aMOpOY€eHHS,
3arajbHy M A30BY CJIa0KiCTh, INBUAKY CTOMIIIOBAaHICTh, O€3COHHS.

HaiiBayxye 60TyIi3M NPOXOAMTH IPH BUHUKHEHHI AMXATBHUX PO3NafiB. XBopi
Ha TJIi IOBHOTO 3A0pOB’s MOYHHAKOTH BiTYyBaTH Opak MOBITPsi, poOUTH HECHoAiBaHi
naysH mix 9ac po3sMoBH. JI0 JIMXaibHUX MOPYLICH HIBHIKO IPHEIHYIOTHCS CHMIITO-
MH YTPYAHEHOTO KOBTaHHSL

IlinBuIieHHS TeMIlepaTypH Tifla Y XBOPUX Ha OOTYNi3M y MOZANBIIAX CTaJifgX
XBOpPOOH 4acTO 0OYMOBIIEHO IPHEHAHHAM MHEBMOHII.

OcH06HOI0 NPUYNUHOIO 6UHUKHEHHA 3AXE0PI0GAHNA HA Domyism y bazamuvox
Kpainax céimy € 6J)CUSAHHA PI3HUX RPOOYKMIE 0OMAUUHBOZ0 NPUZOMYEAHHA (KOH-
Cepeo6anux, MAPUHOBAHUX, KONYEHUX, 6 ANIEHUX MOU|0).

Y Hammii KpaiHi OCTaHHIMH POKAaMH NPHYUHOIO 3aXBOPIOBAHHS BHSBHIIOCA
BXHBAHHS TAKHX IPOAYKTIB JOMAIIHBOIO NPUrOTYBaHHA: puba ConoHa i B’sileHa
(29,8 %), rpubu KOHCEpBOBaHI B repMETHYHO 3aKpUTHX GaHKax (20,8 %), oBoueBi i
¢bpykrosi koHcepBu (16,8 %) ta M’sacHi npoayktu (2,8 %). 3 MOUIMPEHHAM 0-
MAaIllHBOI KOHcepBanii rpubiB iX poib y BUHHKHCHHI OOTY/i3My 3HAYHO 3pocia Ta
CTaHOBUTB Omu3bko 38 % 3apeecTpOBaHUX BUIIAJIKIB 3aXBOPIOBAHHS.

Cmepunizysamu npodyxmu HeoOXiOHO minbKu 6 aémoknasax, Oe nideuuje-
Huil muck oae 3mozy docazmu memnepamypu 120 °C, axa 32ybrno enausac ne
minoku Ha 6axkmepiiini eezemamugHi Knimunu ma ixXHi MOKCUKU, a1e MAKONC HA
cnopu. Ilbozo ne moscua ckazamu npo Koucepsu 0OMawtnbo20 HPUZOMYEAHHA,
OCKIbKU Y Ybomy eunadxy memnepamypa cmepunizayii ne nepesuuye 100 °C, a
2epmemusayin DaAHOK CMEOPIOE ONMUMANIbHI AHAEPOOHI yMOBU O NPOPOCIAHHA
CROp, W0 3aIUMUNUCA, 6ecemalil ma MOKCUHOYMBOPEHHA 8 XapU068OMy cybcmpa-
mi, Tomy y Oomauwnix ymosax 3a iOCymHOCHMI A8MOKNAGA He PEKOMEHOYEMbCA
KoHcepeyeamu M’AcHi ma pubni npoOyKmu, AKi € NONCUGHUM CePeOosuiem Ons
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36yonuxa G6omynizmy. 1le TakoX cTOCYeTbcsA KoHcepsallii rpubiB Ta OBOYIB, fKi
HEMOXIJIMBO IMOBHICTIO 3BUIBHHUTH BiJl crnop 30yaHuka Oorynismy. Taki HpoayKTh
MO)KHA 3arOTOBJIOBATH NPO 3amlac TLIbKH HUITXOM MapHHyBaHHA abo COMiHHA 3
JIOJJaBaHHSAM JOCTATHBOI KiIbKOCTi KMCIIOTH Ta COJIi, Ta 060B’S3KOBO Y BiJIKpHTIH JuIs
JOCTyNy TOBITps Tapi. Iepen BxKUBaHHIM IX peKOMEHIYETHCS HPOKHIT ITUTH.
3oeniwnvoro o3naxor 3apaxcenocmi Kowncepsie cnopamu 30yOHuUKie 60-
mynizmy ma pozeumky ix y cybcmpami Koncepsie € za30yMmeopeHHA, AKe Nnpu-
eooumv 00 6ombaxcy mapu (30ymmsa kpuwok). Ilpu ybomy xoncepsu poim’ak-
WYIOMbCA, CIMPYKMYPA iX 3MiHIOEMbCA, 3’A6/IAEMBCA HENPUCMHUIL 3ANAX.

12.2. BuaBneHHsA 6akTepianbHOro 3abpyaHeHHs
NpoAyKTiB xapyyBaHHA

12.2.1. BusseneHHsi 6akmepianbHo20 3a6pyOHEeHHs1 MOJ1oKa
memodom pedykma3Hoi npobu

Penykrasa — ¢pepMeHT, sKuil BUpOOISIOTH MiKpOOpranisMH. Yum Oinbie y Mo-
Joui MikpoopraHiamis, TuM Ginbiie i pepMenTy. MeTo rpyHTy€eThCs Ha BIACTHBOCTI
(hepMenTy BIJIHOBIIOBATH OAPBHHK METHIICHOBHH CHHIN y ioro Oe3kolipHy jeHKko-
¢dopmy. Uum Gisplie MiKpOOpraHi3MiB y MOJIOLI, TUM HIBUALIE NPOXOAUTH BiIHOB-
JICHHS] METHIEHOBOr0 CHHBLOro. ONTHUMajibHa TeMIeparypa 1poro npoiecy 3840 °C.

TlocaizoBricTs po6oTn

1. Y upobGipky BHOCATH 1 MJI pO3UHMHY METHJIEHOBOTO CHHBOro Ta 20 M1
MOJIOKa, 3aKPHBAIOTh KOPKOM i PETeIbHO MEPEeMIIIYIOTh.

2. TIpo6ipxy 3 MOJIOKOM BMIILIYIOTh Y BOASHY 0aHIO 3 TEMIIEPaTypolo BoaH 38—
40 °C. PiBenb BoaH IOBHHEH OyTH BHILKM 3a PiBEHb MOJIOKa Y IpoOipi.

3. Tepesipstots 3HcOGapBieHHs mpood depe3 20 xB, 2 rof i 5,5 roa. 3akiH-
YeHHAM BUIIPOOOBYBAHHSA Ha PEIyKTa3y BBaXKAaIOTh MOMEHT, KOJIH MOJIOKO y mpoGipi
3HeGapBuiIoCch. HasBHICTh HEBEIHKOTO 3a0apBIICHOro KutblsA Bropi abo 3abapBieHHs
HE3HAaYHOI YaCTHHM MOJIOKA BHH3Y 1O yBaru He OepyTh.

Slxkmo Momoko 3HeGapBuioch mBHAUIE, HDK vepe3 20 XB, TO BOHO MICTHTB
monaj 20 MaH. 6akrepii y | mi 1 BinmnoBigae IV xnacy— nyxe norase.

Sxuio yac 3HeHApBICHHSA CTAHOBUTH BiJ 20 XB 10 2 TOAUH, TO MOJIOKO MIiCTHTh
Big 4 no 20 mun Gaxrepiit y 1 mu i1 Bigmosinae Il xnacy — norane.

Skmo yac 3HeGapBIICHHS CTAHOBHTH BiJ 2 10 5,5 roauH, TO MOIOKO MICTHTh
Bix 0,5 0o 4 mun. Gakrepiii y 1 mi i Biznoigae Il xnacy — 3agoBinpHe.

Sxuio x yac 3HeGapBIICHHS CTAHOBUTH MOHAM 5,5 rOAMH, TO MOJOKO MICTHTh
Mentne HiK 0,5 mun Gakrepiii y 1 ma i Binnosigae I kimacy — nobpe.
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12.2.2. Bu3zHayeHHs1 OOMIilUKU MacmumHo20 MOJIoKa

Mosnoko BiII TBAPHUH, XBOPUX HAa MACTUT, BU3HAYAKOTH, HCIIPAMHM METOAOM Ha
OCHOBI 3MIH CKIajy Ta BJIACTHBOCTEH MOJIOKA.

HocainosnicTs po6oTH

Monoko KOpiB, XBOpHX Ha MACTHT, Ma€ IMMOHMKEHY KHCIIOTHICTE (6—10 °T), Ha
4OMy OCHOBaHa Mpoba MONOKA 3 iHAMKATOpPOM GpomTHMONOBHM cuHiM. Jlo 0,5 cm’
Monoka y (apdoposiit yammi roxarTs 5 kpanens 0,2 %-ro cnupToBOro po3duHy (y
60 %-my era”oni) GPOMTHMOIIOBOrO CHHBOro. MONOKO BiJ 3XOpOBHX TBapHH Jae
KOBTO-3€JIeHE 3a0apBJICHHS, Bif XBOPHX — 3MIHIOETBCH BiJl CHHbO-3€JIEHOTO M0
TEMHO-CHHBOT'O KONBOPY.

¥ 1 cM HOpPMaILHOro MONOKA MIiCTHThCSA MeHIe 500 THC. COMATHYHIX KIITHH
(71elikouMnTIB Ta KIITHH TKAaHWH BUMEHI), IIPH MAcTHTI IX KiIBKICTh 3poctae y 20—100
pa3iB. KOHTponb MacTHUTHOro MOJIOKa 3a3BHYail HPOBOIATH 3a YHCIOM COMATHYHHX
KIITHH, sK¢ BH3HAYarOTh HEMPSIMHUM METOJIOM, a CcaMe, BICKO3MMETpHYHHM. Meton
3aCHOBaHHUH Ha TOMY, IO IPH JOAABAHHI 10 MOJOKA MOBEPXHEBO-AKTHBHHX PCUOBHH,
HampHiJIan, npenapary “MacromnpiM”, ocTaHHIH B3aeMOZAIE 3 COMATHYHMMH KIiTH-
HaMH, IPHUYOMY B’S3KIiCTh CyMilll MiABHINYeTbCS. UuUM GLIbIIE COMATHYHUX KIITHH Y
MOJIOL, THM OLIbLia B’ A3KICTh.

36inblICHHS B’S3KOCTI BU3HAYAIOTH Bi3yalbHO 33 KOHCHCTEHIIEI0 3TryCTKa Cy-
Mili MoJioka 3 npenapatoM “MacromnpiM™ (Bi3yanbHHH MeETO), 2 TAKOX Ha BICKO-
3UMeTpi: 32 YacOM BUTIKaHHS CYMIllli Yepe3 KaminapHuit oreip (YMOBHA B’ S3KiCTb).

M KOHTpOnNbHi NnUTaHHA

Aka pi3HMUS MK Xap4YOBUM OTPYEHHSIM Ta Xap4oBol0 iHdeKLien?
Lt{o M1 Ha3aMBaEMO xap4HOBMUM OTPYEHHAM (Xap4OBOLO iHTOKCUKALiED)?
Ha3BiTb 30yaHWKIB Xxap4oBoT iHdekLji. .
LLlo Take siBuMLLe HakTepieMil i konu BOHO cnocTepiraeTbca?
Ha ski knacu noginsoTecs 6akTepiiHi TOKCUHN?
Aki MexaHiaMK il eK30TOKCUHIB?
Aki MexaHi3MK Afi 6akTepiiHNX TOKCUHIB?
Ak noB’A3aHo 3pocTaHHA GioNorYHOI aKTUBHOCTI OpraHiYHUX PeYOBMH i3 36iNblIEHHAM
MORnEKYNspHoOT macn?
9. 3 4MM NoB’sI3aHa TOKCUYHICTb BOTYMIYHOMO TOKCUHY?
10.  OxapakTepusyinte Hebeaneky BXMBaHHA MPOAYKTIB, 3apaKeHWX MIKpOOpraHiamamu.
11.  [xepena noTpannsiHHS MIKpOOPraHi3mis 40 Xap4yoBMX NPoAYKTis.
12.  OxapakTepusyinte mexaHi3am fil eHOOTOKCUHIB T2 eK30TOKCUHIB Ha KNiITUHHOMY PiBHi.

NGO~ LON =
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13.

14.

15.

16.

17.

18.

19.

3 yum nos'AsaHa cTadinoKoKOBa IHTOKCUKALLA, sIKi YMOBU PO3MHOXEHHST CTad)ifoKoKiB y
Xap4yoBUX NpoayKkTax? HasefiTb KinbkicTb CTadifoKOKOBUX eHTEPOTOKCUHIB. Oxapakre-
pu3yiiTe dianKo-XiMidHi BMACTMBOCTI CTadifIOKOKOBOrO EHTEPOTOKCUHY.

CTpenToKkoKOBe 3apaXeHHsl Xap4yoBuX npoaykTiB. Hacnioku BXuBaHHA MpoAaykTis,
3apaxeHnX CTpenToKoKamu.

3apaxeHHA xapyoBUX NpoaykTie Gakrepiamu poay Proteus. Hacnigky BxuBaHHs
npoaykTiB, 3apaxeHux GakTepiamu pogy Proteus.

3apaxeHHs xap4oBux npoaykTie bGakTepismu Bacillus cereus. Hacnigkm BXusaHHS
NpoAaykTiB, 3apaxeHux bakTepiamn Bacillus cereus.

3apaxeHHA xap4yoBuX npoaykTie Gaktepismu pogy Escherichia. Hacnigkn sxusaHHA
npoaykTie, 3apaxkeHux b6akTepiamu pody Escherichia

CanbMoHens03. 3apaxeHHs XapyoBux npoayktie Hakrepismu poay Salmonella. Ha-
CMiAKM BXWBaHHA NpOAYKTIB, 3apaxeHux bakTepiamu pogy Salmonella. Oxapakrte-
pusyiiTe 36yaHMKa canbMOHESNLOo3Y.

Boryniam. 3apaxeHHs xap4yoBux npoaykTis bakrepiamu Clostridium botulinum. Ha-
CMiAKM BXXUBaHHS NpoaykTis, 3apaxeHux bakrepismu Clostridium botulinum.
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Po3nin 13

Tokcukonoria xapyoBux no6aBok

o ~ XapuoBi J10GaBKH MalOTh JOBrO-
;’/ Do xapuoBux po6aeok (Food addi- \, NTHIO icTopiio. Bixomo, mo me crapo-
tives) o6’egHana komicia ®AO/BOO3 MaBHI  SMOHUI ~ OTPUMYBAJTH  M’STHY

“Kopekc AnimenTapiyc” 3apaxosye
“BCi pe4oBuHY, AKi He BUKOPUCTOBY-
IOTLCA AK DKa B HOPManbHUX yMOBax
i He 3acTOCOBYWTbCA SIK TUMNOBI
KOMMOHEeHTH Txi, HezamexHo Big ix
xapuoBoi UiHHoCcTI. IX cneuianuHo
AOAaldTb 3 TeXHOMOriYHOK MeTol,
30Kpema Ansa noKpaujaHHA opraHo-
NenTUYHUX BNacTMBOCTEN, nig uac

ebipHy OO, a TakoX BHAUIANIU 3 Hel
MmenTon. Edipui omii B Ti wyacu BuKo-
PUCTOBYBANIM K CKIAI0Bi KOCMETHYHHX
3aCc00iB, a TAKOX [T IPHTOTYBAHHS JE5i-
KHX CTpaB Ta HaroiB.

Crorogni TepMmidH “xapyoBi go0-
0aBkU” Mae mekinpka 3Haudenb. Hajiuac-
BMPOGHHLITEA, NaKyBaHHsI, TPaHCNOP- TillEe Lle TPYTa PEYOBMH IIPUPOJHOrO abo
TyBaHHA a60 36epiraHHA XapyoBMX CHHTETUYHOIO TOXOMKEHHS, SKi BHKO-
\ negﬂymia”. / PHCTOBYIOTH MJisI BAOCKOHAJICHHSI Xap-

EN j 1
- ./ YOBHUX TEXHOJOriH, BHIOTOBJIEHHS NpO-

OYKTiB 3 XapakTepHUMH OpPraHOIENTHY-
HUMH I.IOKa3HI/IKaMI/I Ta TOKPAalICHUMH BIACTHBOCTAMH HPOAYKTY. Baxiuso, mo6
BHECCHI JI00aBKH HE 3MiHIOBAIIH TIOXKHMBHHX BJIACTHBOCTEH NPOYKTIB XapuyBaHHs.
) Ho X'flpqOBHx nobasok (Food additives) o06’emmana xowmicia ®AQ/BOO3
Konexc AnimeHTapiyc” 3apaxoBye “Bci pevoBHHH, SKi He BUKOPHCTOBYIOTHCS SIK Ka
B HOPMaIILHHX YMOBAX i HE 3aCTOCOBYIOTBCA SIK THIIOBI KOMIIOHEHTH DXKi, HE3aneKHO
BIJ iX Xap40Boi IHHOCTI. IX cHenianbHO AOAAIOTE 3 TEXHOMOTIYHOO METOI0, 30KpemMa
AT TOKpAalllaHHs OPraHONCNTUYHHX BIACTHBOCTEH, My 4ac BHPOOHMITBA, Ia-
KYBaHH, TPAHCIIOPTYBAaHHs 200 30epiraHHs XapyoBUX MPOAYKTIiB”.
FonoBHMM KpHTepieM BHKOPHCTAHHS XapuoBHX HOOABOK € iX GE3MeYHICTD.
Bownu ne HOBI/I?Hi 3arpOXyBaTH 340POB IO JIIOTUHYU HABITh NPH TPUBAIOMY B>KHBAHHI.
Tomy 3azpuuali BpaXoByIOTh CTYNiHB iX Jii MpH MOTpaIUsHHI B OpTaHi3M JIFOJiMHH

GesnocepenlHbo a0 MicAs BiAMOBIXHOI TEXHOMOTIYHOL 00poOKH TMPOAYKTIB, sAKi
. 2
MaroTh MEBHI JOOABKH.

3a OCTaHHE JECATUPIYYA 3HAYHO 3OUTBIIABCA 1 MOCTiiHO NIPONOBXKYE 3pOCTATH
aCOPTI/IMeHl‘“ XapyoBHX N00aBOK, SKi BAKOPHCTOBYIOTLCH Y XapUOBiii MPOMHCIOBOCTI.
Toctpo croire muTanns ix Gesrneku wis OpraHisMy JI0IHHA. AKTyalbHICTh TMTaHHS
3pocTae IIpU BpaxyBaHHI MOXJIMBOCTeH CHMOATHOT Aii GaraThox XapuoBHX N0GABOK
IIPH 1X CIIOXHBAHHI NPOTATOM OLIBLIOT YACTHHH KHTTS JTIOJHMHH.

3a3uaqn;§ao, MO CyyacHe BMPOOHHLTBO XapuyOBHX J00ABOK PO3BHBAETHCS
IBHAUHMH TEMIIAMH, HK BUPOOHHLITBO HPOAYKTIB XapuyBaHus. 1le moscHoeThcs
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3aralbHAMH TEHACHIIAMHM PO3BHTKY IHJycTpii XapuyBaHHs, & Came 3pOCTaHHAM
BHPOGHHIITBA HU3bKOKATOPIHHUX MPOYKTIB 3 MOHIKCHHM BMICTOM LIYKpY 1 *HPIB,
TIPOAYKTiB MIETHYHOrO i JIiKyBaJbHOro NPH3HAYCHHA Ta IBHIKOr0 MPUTOTYBAHHA.

He BBa)AI0THCA XaPHOBMMH 100aBKAMH PEYOBUHH 1 CIIOIYKH, AKI I0JAI0TH 10
TIPOJYKTIB XapdyBaHHA 3 METOK MiABULIEHHA X Gionoriunoi i Xap4oBoi LiHHOCTI.
e — mixpoesnemenTn, GLIBIICTL BITAMIHIB T2 aMiHOKHCIIOT.

Indexc “E”, akuii noznauae xapuoei 000aeKu, é6eiu c6020 4acy O1a 3py4-
nocmi. Koscny xapuogy 006asKy Xapaxmepusye 0062a XimiuHa HaA36d, AKY 6AiHCKO
nomicmumu Ha emuxemui xapuoeozo npodykmy. Haasnicms Kody o3nauae, wo
Oob6aska oiyilino 00360/1eHa 6 €6PONERCLKUX KPATHAX.

TOKCHKOJIOrYHa OLIHKA 1 ririeHiuHe HOPMYBaHHS Xap4OBHX J06ABOK aKTyaslb-
Hi y Beix kpainax. JIOCIiKyBaTH BJACTHBOCTI Ta AiI0 XapHOBUX J00aBOK Yy MDK-
HapogHoMy Maciutali nodanyu me B 50-1i poku XX CT., 3 4acy CTBOPCHHS B 1956 p.
06’equanioro KoMiTeTy eKcrepriB 3 XapdoBux n00aBok. [IpHHLIMOM NPOBEACHHS
JOCTKEHb XapuoBHX J00aBOK 1 KOHTAMIHAHTIB, MO MICTATBCS B HPOAYKTaX XapHyy-
Banns, chopMynboBaHO y mokyMenti “Tirieniuni KpUTepil cTaHy HaBKOJIHIIHBOrO
cepeopuuia. IIpUHIMIM ONiHKM O€3MEeKH XapyoBHX n00aBoK 1 KOHTAMIHAHTIB B
NpoyKTax xapuyBaHHs . Ha mincrasi y3aranbHeHHs pesyapTartis focaimkers O6’en-
naunii Komirter excnepris ®AO/BOO3 po3pobus MPUHLMIK HEPEBIPKH Gesreku
xapuoBuXx n00aBok. Bxe B 1963 p. Gyno cdopmosano ob’emHaHy TpOrpamy
®AO/BOO3 3 XxapuyoBUX CTaHIapTiB. byno euznawno, uio 3 memoio 0XOpoHu 300-
poe’n nodcmea O0uiNbHO 0Omexcumu HAOX00IICEHAA Xapuosux 0006a60K 6
Op2aHizm.

OCKUIbKM OLTBLIICTE XapyoBHX M00ABOK € 4YKOPLIHWMH PCYOBHHAMH I
opranizsmy moaunn (a0 3a XiMiHHM CKIagoM, abo 3a KINBKICTIO HaJXOKEHHS B
OpraHi3Mm JIIOMHK), 1€ 00yMOBITIOE HEOOXIiTHICTh TIPOBEICHHSA JOCTIKEHD i 3aXO0/IIB,
CKepoBaHHMX Ha 3amobiraHHs iX HECHPHSATIMBOIO BIJIMBY Ha 310pOB°S JTIOJTUHH.
[IpoGeMu 3aCTOCYBaHHS XapyoBUX N00ABOK HacamIIepes OB’ s13aH1 31 30epeKeHHAM
3X0pOB’S NFOJHMHH.

Bemarnoeneni 6 pisnux Kpainax npaguind i HOpMamueu i3 3dCMOCY6aHHA
xapuoeux 000agox & NPOOYKmMax Xap4y6anHs Heidenmuuni. B Ykpaini euxopuc-
manna xapuosux 006aéox peznamenmyemoca “Canimapuumu npasuiamu no
3acmocyeannio xapuosux 006asox” Ne222, 3ameepOrcenumu Miunicmepcmeom
300poe’sn Yipainu 23.07.1996 p. V 3azansuiit wacmuni 0oKymeHma Mmicmamoca
HpURKURN OYIHKHU, peccmpayii i 3acMoCysanta Xapuoeux 006agox.

TIpUHLMIHN Tiri€HiYHOI OLHKHM XapyoBUX N00aBOK B VYkpaiui € 3arajb-
HONPUHHATHMU y CBITOBiH NpakTUlli i TOBHICTIO BIINOBIAAIOTE MDKHApOTHHM
HOpMaM. 3TiJHO i3 IMMH JOKYMCHTaMH [l MPOBEACHHS FirieHi9HOro OLiHIOBAHHA
XapuoBHX 00aBOK HeoOXimHa iHpopmalis npo ixHi XiMigHy 1 TOKCHKOJIOTIUHY
XapaKTepPHCTHKU.
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CporonHi npy 3iiicHeHHi TirieHiYHOro OLiHIOBAHHS Xap4oBUX J00aBOK i BCTa-
HOBJICHHS MOXJIMBOCTI iX peectpanii B YkpaiHi IPHIHATO KepyBaTHCA NPUHIMIIAMH,
SIKi PEKOMEH/10BaH1 HayKkoBo10 Tpyno BOO3. OCHOBHHM € NPHHIHAIT GE3IeKH.

Y Canirapunx npasuiax Ne 222, sk i B Ionoxenni 06’ eqmanoro Komirery
excrieprie PAO/BOO3 1po 3actocyBanHs XapyoBHX JOGABOK, HAroJjoMyeThCs, [0
BUKOPHCTaHHsS Xap4oBUX J00aBOK Mae Ha Meri: 1) 30epexeHHs TOXHUBHHX BJac-
TUBOCTEH MNpPOAYKTIB; 2) 3pOCTaHHs TepMiHy ix 3GepiraHHs (W0 CKOpOdYye BTpaTH
Xap4yoBHX NpPOAYKTiB); 3) HagaHHA iM NPUBAGIMBINIOrO BUIAAXY; 4) MOTErLICHHS
TEXHONOrYHOI 0OpPOOKH MPOJOBONBYOi CHPOBUHH, CKOPOYEHHS Yacy TEXHONOMIuHOi
00poOky. BukopucTOBYBaTH Xap4oBi KOGABKH HE MOKHA, AKIIO [ie NPH3BELE 0
1) npuxoBaHHs (MacKyBaHHs) HEIPAaBHILHOT 0GPOGKH CHPOBHHH; 2) danbcudiranii
Xap4yoBHX NpPOAYKTiB; 3) BTpatu GionoriyHoi uinwocti. IligkpecaroeTbes HE0OXin-
HICTb rapaHTyBaTH Ge3IIeKy 3aCTOCYBaHHS Xap4OBHX H0GABOK i 060B’S3KOBO Haja-
BaTH iN(OpMaliito Ha ETHKETKAX TPO IX HASBHICTH Y MPOIYKTAX XapyyBaHHS.

3rigHo 3 3akoHoM YKpaiHM Hpo SIKiCTh Ta Ge3NeKy XapyoBHX MPOLYKTIB i
NPOJOBONBYOI CHPOBMHH, 3a00POHSAETECS peastizallis i BUKOPHCTAHHS BITYM3HAHMX Ta
BBE3CHHsA B YKpaiHy IMIOPTHHX XapuoBMX NMPOAYKTIB Ge3 MapKyBaHHSA IEPKaBHOKO
MOBOIO YKpalHH CKJajly XapyoBOro MpPONYKTY i3 3a3Ha4eHHAM MepemiKy HasB
XapuoBHX N00ABOK, BUKODHCTAHMX Yy MpOLECci BHIOTOBIEHHsS MPOAYKTiB. XapuoBa
A00GaBKa MOXe MO3HAYATHCH SIK IHIMBiTyalbHA PEYOBHMHA, HANPHUKIAL, “copbiHoBa
KHCII0Ta”, 460 IPYNOBOIO HA3BOK), HAIPHKIIA, “KOHCEPBAHT 4y “eMynbrarop”.

BinbImictb XapuoBuX 00aBOK HE MAIOTh OCOBIMBOrO XapuoBOTO i (yHKIi0-
HAJIBHOTO BIUIMBY ‘HA OPraHisM, AefKi 3 HUX € iHEPTHHUMH y KiIBKOCTSX, [0 BH-
KOPUCTOBYIOTBCA. [0 HMX HANIEKATh HATYPAJlbHI XapuoBi GAPBHUKH POCIHHHOTO MO~
XOIDKEHHs, JEAKi eMyIbratopu i craGirmisatopu, ¢depmentni npemaparn. Tak, y
BUIJISAL CTabiizaTopis JuIs KOMJUTEPChKHX BHPOGiB, 30KpeMa i MOpO3UBa,
HOIyIIeHi arap, arapoin (dypuienepan), anprivar Hatpito. Lli pedoBHHE MOXYTB Mic-
TUTH JOMIIIKH: JKENATHH, iHITI GiTKH, KPOXMAb, ACKCTPUH i y MEXax JOMYCTHMUX
BEITMYHH BaXKI METAJIH.

Bioomo oocmamuvo 6azamo xapuosux 00b6aeox, 30amuux nezamueno dismu
Ha opzanizm uodunu y pasi ix eéxcusanmusa y nideuwqenux Kirvxocmsax. Pazom 3
mum 6CMAaHO6Neno, W0 Xapuosi 0obaéKku HebesneyHi minbku y pasi nepe-
003y6anns.

Pigenv beznexu xapuosux 006aeox eusnauaome Ha ochosi Zzizieniunoi
peznramenmayii. Y Hopmamueax uUKOPUCMAHHA Xapuoeux O00Ga8oK HaAGedeHo
KinbKicHi noxasnuxu, axi xapaxmepusylomy ix Gesneuni pieni. Ilpu eueuenni
KOJCHOL XAP1U060T 006a6KU 8 MOKCUKONOZIYHOMY EKCREPUMEHMI 6CIMAH 0BNIOEMBCA
I (donycmuma 0o6oea dosa).

Ha mincrasi nposeneHNX AOCTiTKeHb BH3HAYAIOTE HEIio49y 103y 10GaBKH Ta
A Hagxomkenns ii B opraism, y Mimrpamax Ha kimorpaM Mack Tima. JJUJI —
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KUTBKICTh PEYOBHHH, Ky MOXHA 3aCTOCOBYBATH B DKy ILOJHS NPOTACOM BCHOTO
KUTTA Oe3 pusuky s 3n0pos’s. JJIJ] o3navyae HE TUIBKM KUIBKICTh PEYOBHMHH, L0

. JOJAETHCS, ane i MPUPOAHMIl BMICT L€l pe4OBHHU B A000BOMY HabOpi MPOAYKTIB

xapuyBanusi. Bpaxosytoun JJIJI, 064nCiIIOOTE MakCHMAalbHO aonycmM.uﬁ piBeHb
(MJIP) nprcyTHOCTI Xap4oBoi J0OABKH B KOXHOMY KOHKPETHOMY NPOIYKTL.

MakcHUMasIpHO JONYCTHMUiA PIBEHb BIATIOBIIHUX NO3BONEHHX N00ABOK CTOCY-
€ThCS BCIX MPOJYKTIB, sKi peayi3yloThes HA TepuTopii Ykpainu abo BUPOOIAIOTHCS
OiNPHEMCTBAMH Xap4OBOi IIPOMHCIIOBOCTI Ta TPOMACHKOI0 XapyyBaHHs HE3AIIEKHO
Bin IX BifOM4OI HageXHOCTI, Wigmopsakysauts Ta ¢opMm BracHocTi. Bianosi-
JANIBHICTh 32 JOTPHMAHHS BCTaHOBICHHX HOPM HECyTh KEPiBHUKM IILITIPUEMCTB
Xap4oBOI IPOMHCIOBOCTI, 'POMAJICBKOrO Xap4yBaHHs Ta TOPTiBIIL.

Bu3nayeHHA 6€3MMEUHHX 103 B Xap4OBUX MPOAYKTaX MAE psiJi 0COOIMBOCTEN.
llepwa 3 Hux nonszac & momy, W0 €KCnEpUMERMU KOHMPONIOE MINCHAPOOHA
opzanizayia — JECFA (06’eonanuii komimem excnepmie ®AO/BOO3 3 xapuosux
odobaeok). Excnepumenmu npoeooamscs 6 3 emanu.

I eman — cybxponiunuii (nidzocmpuit) excnepumenm

Ipotsarom 90 auiB 1aGopaToOpHy TBAPUHY TOLYIOTH 3BUYaHHOI0 1a00PaTOPH OO
PKero 3 xap4osow ao0aBkoro. IIpu 1bOMY 3B€pTaloTh yBary Ha take: I. @ynk-
yionanshi npoasu, mobmo 3azaivHa dia Ha opzanizm. Xapuosa 106aBKa He MOBUH-
Ha 3HIKYBATH TeMIH Habopy Barv TBapHMHaMu abo IPHUBOMMTH JO iX CXYy[IHCHHS,
BIIMBATU Ha TMOBEAIHKOBI peakuil TBapuHu. 2. Mopdhonoziuni nposeu Henyx-
AUHRO20 Xapaxkmepy, TOOTO il Ha OpPraHu 1 TKAHWHM, HACaMIIEPE UUTYHKOBO-KHII-
koBoro tpakry. 3. Heonniacmuuni nposeu, 10610 yrBOpeHHs nyXivH. PedoBusy, mo
COPHAIOTH YTBOPEHHIO MyXJIHH, € KAHLEPOrCHHUMH 1 3a00POHSIOTBCS 110 BUKOPHC-
TaHHS SK Xapu4oBi H00aBku. 4. Bnaue na penpodyxmueny Qynxuiro i po3eumox
nomomcmea. CaMme Uit BH3HAYEHHS (bOTO BIIMBY XapuoBOi A00aBKM BMKOPUCTO-
BYIOTbCSL caMKH. TepMiH BaritHOCTi mypiB — 20-26 nHIB, BOHM JalOTh 10 9 OpH-
IJIOAIB Ha PiK MO 5-9 wypAT. [HIKMMH CTOBaMH, 3a 4aC MPOBEACHHA CKCIEPUMEHTY
Ulyp MOBMHEH SK MiHIMyM [Bi4i NPHHOCHTH WIypaAT. 5. Mema6onizm, T106TO
Giorpancopmalis MOYATKOBOI XapyoBoi 106aBKM B OpraHi3Mi. ‘Mera60nim xap-
4OBOi 0OABKU HE HOBMHHI OyTH KaHLEPOreHHUMH, MyTAT€HHHMH 1 3aTPUMYBATHCA B
opranismi Ginbuie sk 24 roau. Tak, He BUKOPHCTOBYIOTBCS K Xap4oBi 100aBK1 N-
HITpO30aMiHH, Kapbamard, apoMaTH4Hi aMiHH, MOJIMMKIIYHI apOMAaTHYHi ByTJe-
BOJHI, KaHIIEPOreHHICTh AKUX a0o ix MeraboniTiB noBesieHa. Skmo xapyosa jobaBka
a60 npoaykTy ii MeTaboiisMy He BHBOIATBLCS 3 OPraHisMy NpoTAroM 24 roaut, To Le
IpHUBEE 10 KyMYJSITHBHOTO edeKTy, TOOTO [0 HaKomu4yeHHs ix B opraHizmi. ToMy
BUKOPHCTaHHS Takol 00aBKH 3a00POHAETHCA.

Omxe, mig yac CyOXpOHIMHOIO EKCHIECPUMEHTY BHM3HAYAIOTH XapakTep TOK-
cu4Hol fii. Bxke Ha mepuioMy erarli IesKi pe4OBHHH MOXYTh OyTH 3a060poHeHl 1is
BHKOPHCTAHHSI K Xap4oBi J0OaBKH.
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II eman — xponiunuii (2ocmpuii) excnepumenm

MaxcumanpHa TpPUBATICTD IBOTO €KCIepUMEHTY — 104 THXHI — BU3HAYAETHCS
TOKCHYHOIO JI€0 Xap4uoBoi f06aBky. SIKIO Ha cTafil CyOXpOHIYHOIO eKCIIepUMEHTY
HAaBITh Jy)Ke BENUKI J03H PEYOBHHU HE JHaBallM TOKCHYHOI Jii, TO PEYOBHHA MOKE
OyTu po3BonieHa 1o Bukopuctanua. Ha II erani BU3HaYaeThca MakCUMaJILHO Hei0Ya
103a — 1034, AKa HE fAa€ TOKCHYHOro edexry Bupogonx 104 twxkuis. ITig yac nvoro
€KCIIEPUMEHTY NPOAOBXKYIOTbCA CYOXPOHIUHI NOCHIKEHHS 3 BHBYECHHS BIUIMBY Ha
penpoOaYKTHBHY (PyHKIIIO 1 pO3BHTOK MOTOMCTBA. 11i AOCTIIKEHHS IPOAOBKYIOTH HA
6-TH TOKOJTIHHSX.

HI eman. Ha niocmasi 3ameepoxcenoi /I (donycmumoi 006060i 0o3u),
CPDYKmYpUu Xapuysanna (vacmku mux abo inuiux npooykmie y 00606omy nabopi),
a maxodxnc npupoon020 éMicmy peuoeuHu y Wit Kamezopii npodykmy OepicasHi
YCMAanoeu KoMcHOI KpaiHu 6U3HAYAIOMb OPIEHMOGHY 0038071eHy 003y 006asKku y
npodyxkmax xapuysanua. CTpyKTypa xapuyBaHHs 3MIHIOETBCA Bill KpalHH IO KpaiHw,
NPUPOAHHI BMICT PEYOBHHM B NPOMYKTI TaKOX 3MiHIOETECA. TOMY Opi€HTOBHA
NO3BOJIEHA 1033 Xap4oBOi J00aBKH B OJHOMY 1 TOMY CaMOMY MHpOXYKTI Yy pI3HHX
KpaiHax pi3Ha.

Ha mepumopii CIIIA opzanom, w0 6usnauac 6Gesneuni pigni xapuoeux
oobasox, € FDA (Food and Drug administration — aominicmpauin 3 ixci i nixis).
FEMA (Flavor and Extract Manufacturers’ Association — acomjallis BEUPOOHHUKIB
apoMaTu3aTopiB i €KCTpakTiB) 3 1965 poky, nix erimoro FDA Ta 3 it mo3Bony Buae
xypHan “Food Technology”. V sxyphani naBomsite cnimcku GRAS pevosun (gene-
rally recognized as safe — 3aranpHOBU3HaHUX Oe3neuHuMn). BoHu HABe/IeH] i3 3a3Ha-
YEHHAM IXHIX 03 y PI3HHX KaTeropisx Xap4yoBHUX NpoaykTis Ha tepurtopii CLIA.
Koxna pedopuna orpumye cBiii Homep. Ha eruxerxax xapuosux mpoaykris y CIIA
IpH BUKOPHCTaHH1 Xap4oBoi 1o6aBKH BKa3yeThcs ciioBo GRAS Ta iforo Homep.

Ha naxysanvhux mamepianax €Esponeiicoxkozo Cow3y 006asku noeuHui
Oymu nosnaueni oyxeoro E (6i0 Europe — €epona) 3 gionoeionum nomepom gio
E100 i ¢uwye. Tlosnauenns E 700 — E 899 ne 3ycTpiuatoThes chOrofHi Ha ynakoBKax
XapYOBHX MPOAYKTIB, OCKUIbKH i€ 3aIacHi iHIEKCH.

Inoexcu E i GRAS mosxcyms Oymu exaszani Ha xapuosux npooyKmax
YKpaincvkozo eupobnuymea. Ilpodykmu 3apy6isncnozo eupoonuynea, Ha ynaxkoeyi
AKUX NO3HA4EHO IHOeKcH 000a6oK, 0036071eHUX ONA BUKOPUCMANHA & YKpaiwi,
MOdCYmb npooagamucy Ha mepumopii kpainu.

Inaexcy MiATBEPAXYIOTH Te, IO LFO CHOMYKY epeBipeno Ha 6e3mexy. [ nei
BCTaHOBJCHO KPUTEPil YHCTOTH Ta TirieHIYHI HOPMATHBHM y XapYOBHX IPOIYKTaxX
(MaKcMManpHO MJONYCTUMI piBHI, ZomycTHMa noGoBa J03a, HONYCTUME R00OBE
CHOXHBAHHA TOWIO). Y AEAKMX BUMAKAX MICHA HA3BH xap4opoi nobasku abo ii iH-
JEKCY MOXKYTh 3a3HaYaTH ii KOHIeHTpanio. Y Hamiil kpaiHi ii nogaoTh y Mijirpamax
Ha 1 kinorpam a6o 1 JiTp mpomyKTy, a 3a KOPIOHOM BHKOPHCTOBYIOTH abpeBiaTypy
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ppm (“parts per million” — yacTuna Ha MinbioH). Ile o3Havae, no Ha | MIJIH. BaroBux
qu 06’€MHHMX YaCTMH TIPOXYKTY IpHUIajgae IEBHA KiIbKICTh XapuyoBoi mo0aBKH.
Hanpuknan, senmmunnHa S0 ppm BKasye, 10 B MiILHOHI YaCTHH NPONYKTY 3HAXO-
mutbea 50 yacTuH BignoBinHoi no6asky, T06T0 50 Mr/kr a6o 50 Mr/1 npoxyxTy.

Yemanosoro, axa eusnauae 0o3u xapuosux 006asoK y npooykmax xap-
uyyeannn ¢ Ykpaini, € Incmumym zizienu xapuyeanna (Kuis),

Jo 1991 poky Bci Bka3aHi eTany eKCIEPUMEHTANBHUX JTOCTIIPKEHb XapYOBUX
[o0aBOK 3MIMCHIOBAJIMCh HAa OCHOBI BcraHoBieHux MJIP ta /I, onucanux B
3araabHOCOK3HOMY JoKyMeHTi “CauitapHi mpaBwia i1 Hopmu Ne 1923-78”. Koxna
xapuyoBa j00aBKa, WO YBIiILTa 10 LBOrO JOKYMEHTa, Mala BCi 3a3HaveHi
XApaKTePUCTUKU. Xapuoei dobasku, eneceni 0o Canimapnux npagun i Hopm Ne
1923-78 i oonoenenna 00 nux, ygiliniiu 00 CRUCKY Xapiosux 006a60K, 003601eHux
00 suxopucmanua ¢ Yxpaini (3ameepoxncenuii Ilocmanosoro Kabinemy Minicmpie
Ykpainu Ne 12 gio 04.01.1999 p.). [o uvozo nepenixky eeenu maki 0OnoeHeHHA
nocmanosamu Kabinemy Minicmpie No 342 (342-2000) gio 17.02.2000, Ne 1140
(1140-2000) sio 21.07.2000, Mo 1656 (1656-2000) sio 08.11.2000, Ne 674 (674—
2001) gio 21.06.2001, Ne 143 (143-2004) 6io 11.02.2004.

JlOTIOBHEHHS 10 ILOTO CIIMCKY BBOISTH HA OCHOBI €KCIEPTH3H JOKYMEHTamil,
KA Ma€ XapaKTepH3yBaTH KOXKHY KOHKpETHY XapdoBy RoGaBky. Kpim mporo, mns
peccTpanii xapuosoi nob6aBku B Yxpaini HeoOXinna indopManis npo peecTpamito i
JI03Bi Ha i 3acTocyBaHHs Yy Kpaini-BHpoOHMKY 1 B €Bponi. [Ipn mromy Bpaxo-
BYIOTBECS BiIMIHHOCTI B perilaMeHTaX i3 3aCTOCYBaHHsI Xap4oBHX J00aBOK y Pi3HHMX
kpainax. Tak, mwTyuHi OapBHMKH, AKI BHKOPHCTOBYIOTH Ul BHUTOTOBIEHHS KOHIH-
TEepCHKMX BHPOOIB TpHBanoro 30epiraHHs, MalOTh Pi3HI perjaMeHTd I 3acTocy-
BaHHsA B Ykpaiui 1 xpainax €Bponu. B Ykpaili 3HaUHO HHWXKYl JONYCTHMI KOHLEHT-
pallii 6apBHHKIB, @ TAKOX BYX4YMH CIIEKTp HPOJYKTIB, Akl MOxkHa Niadap6oByBaTH.
HaBegeni BiAMIHHOCTI XO4a 1 IEPEIIKOKAIOTH HAAXOMKEHHIO AEAKHX Xap4OBHX
HpoOnyKTiB 3apyGDKHOTO BHPOOHMIITBA HAa PHUHOK YKpaiHM, HpoTE BiINOBINAIOTh
OZIHOMY 3 TIPHHIIMIIB YKpaiHCBKOTO 3aKOHOJABCTBA — 3amlo0IraHHsA BBEJECHHIO MO-
KYIIIA B OMaHy IOA0 SKocTi npoxykiil. Tak, Hanpuknaz, AesKi BUAM KETUYIIB, BUTO-
TOBJIEHHMX 34 KOPJOHOM (OCHOBOIO SKHX € TOMAT-1macta abo TOMaTHMi coyc), MICTITh
wtyyHuii yepBonu# ¢apbuuk ITonco 4R. B Vkpaini Takoi npoaykuii He BHpoO-
JAIOTH, 1 BOHA HE MOBMHHA HAAXOMMTH 33 IMIOPTOM, OCKIIBKM, 3TIHO 3 YHHHHM
3aKOHOJABCTBOM, TOMAT-NACTA 1 TOMATHHH coyc BXoasTs A0 “Ilepeniky nmpoaykris,
AKi He mignaraots papoysanHw/niadapboByBaHHIO”.

Hpaxmuxa pobomu noxazana, wio 6a2amo WMySHUX Xap4osux 000asoK He
3a626c0U OeMA/IbHO BUGHERT 00 NOYAMKY IX WUPOKOZ0 NPAKMUYHOZO0 3ACMOCY6AHHA.
Juwe 32000m, y Mipy po3sumky memooie 00CnHiONceHHA i HAKONUYEHHA OGHUX
enioemionoziynux ma IHWUX 00CHIONCEnb, 3’ A6TAIOMBCA Oani npo me, AK Xap4os8i
000aeKu ditoms Ha NOOCLKUTL OP2aHizm, 30KpPeMa WIKoOs My 300p06°10 T0OUHU.
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Ha yii niocmaei Komimem ®AO/BOO3 3 xapuoeux odobasox y 1980 p.
cihopmynrosae “Konyenuyito nepioouunozo nepeznady xapuosux oobasox”. Cyts il
B IIPOBEACHHI NOBTOPHOTO pO3TTSJy KOHKpPETHOI XapuoBoi JODaBKH Yy Mipy
HAKOIUYEHHS BiIOMOCTEH Npo i BIUIMB Ha OPraHi3M JIIOAHHH ab0 TBapHH.

Taxk, 6yno nepeznanymo ymosu 3acmocysannsa xapuosux dobaeox E 216 (n-
2iopoxcubenzoiinoi kuciomu nponinosuii ecmep, koucepganm) i E 217 (n-
2iOpoKcuben3olinol Kuciomu nponineeozo ecmepy nampieea citb, KoHCeEP8anmy), Ko-
U 6yno ompumano Hoesi O0ani oo Ix moxcukonoziunoi Oil. Odepicani exc-
nepeMenmanbHi pe3yibmamu nOCIAsuiIu ni0 Cymuie pesynbmamu 00C1i0NceHs 6e-
AUYUnU 003U, 003601€H0T 00 surkopucmanns. 3acmocosysamu E 216 ma E 217 y ba-
2amboxX Kpainax npunuHwiiL ma nposeii RO6MOPHi MOKCUKOA02IYHT Q0CTIOMICEHHA.

3acrocyBanHs mapadiHiB Ui ria3ypyBaHHS KOHIUTEPCHKUX BHPOOIB MPHMBO-
JUTH 10 iX HAJXOMKEHHA B OPTaHI3M JIHOJWHH, OCKUIBKH TaKi YOKPUTTS BaXKO
BI/UIINAIOTHCH Bifl IPOAYKTIB XapuyBaHHs. HakonuueHHs napagidiB Moxe BUKIMKATU
PO3BHTOK HOBOYTBOPEHB, NTPO IO CBIT4aTH PE3yNbTATH JAOCHIKEHD.

Tpeba maTi Ha yBasi, M0 neAKi Biziomi xapuoBi fobaBku (E) 3a6oponeni mis
BAKOPHUCTAHHA B VYKpaiHi, a BiaTax 3a00pOHeHI 1 MPOJYKTH XapuyyBaHHS, AKi 1X
Mmictate. Tak, 6 Ykpaini zabopotieni xapuosi ooéaexu: EI121 — 6apenuk uepsonuii
yumpycosuii 2, E123 — 6apénux uepsonuii amapanm, E240 — koucepsanm-
dopmansoezio. Heodossonericms Gurxopucmanua HagedeHux Hux3cye 000a80K
noe’sazana 3 mum, WO KOMnieKkc ix eunpobyeans uie He 3asepwenuii: E103, E107,
E125, E127, E128, EI55, E174, E182, E203, E209, E212-219, E221, E225-228,
E230-233, E237, E238, E241, E242, E249, E261, E264-266, E280-283, E297,
E302, E303, E310-315, E317-319, E323, E328, E329, E343, E345, E349-350,
E352-357, E359, E365-368, E375 E380-385, E387, E391, E409, E419, E425,
E430, E442, E446, E459, £E462-465, E467-469, E474, E478-480, E482-484, E491,
E493-496, E505, E517, E518, E520-523, E528, E529, E535, E538, E541, E542,
E550, E552-556, E560, E574, E576-578, E580, E620, E622-626, E628-630, E632-
635, E640-642, E906, E911, E921, E927a, E928, E942, E943a, E943b, £944-946,
E948, E955, E957-960, E962, E966, E1000, E1001, E1200, E1201, E1202, E1401-
1403, E1405, E1411, E1421, E1423, E1443, E1451, E1503, E1505, E1521.

Ilepeznsno nepeniky xapuoeux 006a60K i peznamenmis IX UKOPUCMAHHA €
o00num 3 npunyunie pobomu 06’conanozo Komimemy excnepmie 3 xapuogux 0o-
basox PAO/BOO3 (JECFA). Paszom 3 mum, cii0 HA2010CUMNU, WO 30 0aHumu
Esponeiicbkol Komicit, 3a _ocmanui 15 poxie ne 0yi0 3zadpikcosamno coonozo
006e0eH020 unadky nebeznexu “odiuininux” xapuoesux 000a8ok.

B Ykpaiui peznamenmu euxopucmanus KodjcHoi KOHKpemHot xap4uoeoi 0o-
basku y npodykmax xapuyeanua sameepoxcylomoca Ha pieni Minicmepcmea oxo-
ponu 300poe’sa yxeanamu I'onoenozo depicasnozo canimapnozo aikapa Ykpainu.,
Peznamenmu maromy na memi 6e3neune 3acmocy8anHs 000a6Ku Ma 3HUNCEHHA
eMicmy YyIHCOPIOHUX PEHOBUH Y OP2AHIIMI TIOOUHU.
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13.1. Tokcukonorisi xapuoBux 6apBHUKiB

XapuoBi OapBHHMKM cepell iHIIMX H00aBOK BIAITPAIOTh BaXIHBY pONIb Yy
(GbOopMyBaHHI CIIOKHBYMX BIACTHBOCTEH MPOJOBONBYMX TOBAapiB Ta MiJABUINEHHI
MOIHMTY HACETISHHS Ha BIAMOBIAHI MPOLYKTH.

Bapsuukd BiIHOBNIOIOTH NPHpOAHE 3a0apBlicHHs, BTpauycHe B mpoleci 00-
pobku Ta 30epiraHHs NPOAYKTIB, MiABUILYIOTH IHTEHCHBHICTH MPHPOAHOro 3abaps-
NeHHs, 3a0apBiIOOTH 0e30apBHI NPOAYKTH, HAMpHKIad, O€3aJKOrojbHI Hamoi.
bapBHukH nmoainstoTh Ha: 1) opraHiuHi Ta HeOprasiuHi; 2) ®HUpPO- i BOJAOPO3YHUHHI;
3) mirMeHTH. ‘

Pa3om 3 TuM, 6apBHHKH NOUIAIOTH Ha HATYPAIbHI Ta CHHTeTHYHi. HaTypansHi
GapBHHKH BUAOOYBAaIOTh PI3HOMAHITHUMH CIOCOOAMH 3 POCIHHHHUX | TBAPMHHMX
mrepen. IHomi OapBHHKM mmmaroTh XiMiuHiH Momudikauii s HOMiNueHHs
TEXHOJIOTTYHHX 1 CHOXHUBYMX BIIACTUBOCTei. Psiji OapBHUKIB OTPUMYIOTH HE TLIBKH
BUJIUICHHSM 3 IIPUPOIHOI CHPOBHHY, ajie 1 CHHTETUYHHUM HusixoMm. Hampuxnan, Hary-
paNbHOMY OapBHHKY [B-KapOTHHY, BUIUICHOMY 3 MOPKBH, BiZIIOBIJa€ CHHTETHYHMUH
6apBHUK [-KapOTUH, OTpUMaHHH MixpoOionoriyHuM alo XimiuuuMm puisixom. [pu
UBOMY HaTypanbHuH B-KapoTHH 3HAYHO JTOPOXKIHHA.

3a XIMIYHOKO CTPYKTYpOKO OGapBHHKH NPHPOLHOTO MOXOMKEHHS HEPEBAXKHO
Hajexath A0 GaBoHOINIB (aHToUiaHu, ¢aBoHH, QIaBOHONHK) i KapoTHHOIAiB. KpiM
TOrO, y IpUpoi IouHpeHi xyopodit, pubodiaBiH, KapMiH TOILO.

CuHHTeTH4H] Xap4oBi OapBHUKY — 1€ OPTraHivHi CIIONYKH, AKi HE 3yCTPIYaloThCA
y nmpuposi. 3 XiMiYHOTO MOMISAY IX NOAUISIOTH HA a300apBHUKH, TPH(EHIIMETAHOBI,
KCAHTAHOBI, XIHOJIHOBI Ta IHAUTOiAHI. Bci BOHM 3a3BHYalf 32CTOCOBYIOTHCA Y BUIIISAL
HaTpIEBUX COJIEeH.

TokcHKoNOriyHe OLIHIOBAHHS CHHTETHYHHX XapdoBUX OapBHMKIB BHUMarae
Jocnimkens: 1) MerabonisMy (Ha pi3HHX BHJAX TBapUH), IPUYOMY IIiJ| Yac JOCIIHKEH-
Hsl HEOOXiHO BHBYATH IaHi 3 abcopOuil, posnoainy, 6iorpaschopmauii, BugizeHHs
OapBHUKIB Ta ix MerabomiriB. Kpim Toro, mogunHa OyTH 3pobiieHa crpoba igeHTH-
¢ixyBaty MeTabOIIYHI NPOAYKTH HAa KOXHIH 3 HUX CTajiif; 2) KOPOTKOCTPOKOBHX
JOCII/KEHp Ha CCaBIAX (HE IpH3yHax); 3) TEPaTOreHHOCTI; 4) JAOBrOCTPOKOBHX
JOCTIIKEHb KaHLEPOreHHOCTI Ta TOKCHYHOCTI, 000B’I3KOBO Ha JBOX BU/IAX TBAPHH.

Cepeo cunmemuunux 6apeHUKIE NPAKMUYHO HEMAE HEWKIOTUBUX PeUOGUH.
bBarato 3 HMX HE PO3UYMHAIOTBCA y BoAi. YacTHHAa CHHTETHUYHHX OAPBHUKIB PO3UH-
HAETHCA TUTBKU Y XKHpax abo B cnupti. Cunmemuuni 6apenuxu He 6iOpizHAIOMbCA
20CmpOI0  MOKCUYRICMIO, ajle H4acmo € KAHWEPOZEHAMH, Mymazenamu abo
anepzenamu. IIpu aHami3i 3B 53Ky MK XIMIYHMMH BJIACTUBOCTSIMH OapBHHKIB Ta iX
MOK/IMBOIO KaHLEPOTEHHOIO AKTHBHICTIO He BHABIIEHO YiTKOI 3aiexHocti. [Ipore
HaronomryeTbesl, U0 KAaHUEPOTeHIB Oumblie cepel KUPOPOIUUHHHX OGapBHUKIB
CHHTETHYHOI IIPUPOJIH.
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3 2004 poxy B YKpaiHi A1 BUKOPUCTAHHS Y Xap4oBii MPOMHUCIOBOCTI 0OMe-
’KEHO JO03BOJIEHA TUIBKH YaCTHHA HATYPAJbHHX, CHHTETHYHHX 200 MITYYHHX OapBHH-
ki — E100, E101, E102, E104, E110, E120, E122, E124, E129, E131, E132, E133,
E140, E141, E142, E150a, E150b, E150c, E150d, E152, E153, E160a, E160b, E160c,
E160e, E162, E163, E164, E170-175. BcraHoBneHi And CHHTETHYHHX OapBHUKIB
MaKCHMAaJIbHO HOYCTHMI PiBHi Y POJ{yKTaX XapuyyBaHHs € 000B’I3KOBHMH.

B Yxpaini ne dozeonsemuca suxopucmosyséamu 06a Cunmemuyni o6ape-
nuxu: yumpyc yepeonun 2 (E121) ma amapanm (E123). YV pesxux kpaiHax mMHTPYyC
4YEepBOHHH 2 BUKOPHCTOBYEThCS Ul MiihapOOBYBaHHS IIKIPKU LIMTPYCOBHX, aje Le
O6apBHHK 3a00pOHEHHU It BUKOPHCTAHHS y OiNBIIOCTI KpaiH.

HO SO;Na Amapanm (E123) BHKOpHCTO-

BYEThCA 11 3a0apBlieHHS KOHAWUTEPCH-

’ N\\N Q Kux BuUpoOiB, (PYKTOBHX KOHCEpBIB,
Na0s8 O COKiB TOIIO. AMapaHT B OpraHi3mi
' ' MiIaeThCs a30BigHOBIEHHIO, 10-20 %

SONa pecopOyeTsCsi y kuiieuHUKy, 75-85 %

AMapanTt BUIAETbCA 3 opraHisMy. OCHOBHHM

MeraboniToM € HadTioHOBa KHcnoTa. Y
Joclifax Ha Lrypax OyJo IoKa3aHo, LIO0
amMapaHT BHKIMKae OI0oXiMiuHi Ta MoOp-
¢dororiuni 3MIHH B IEYiHLI, a TaKOX
BIUIMBaE Ha (YHKLiO BIITBOPEHHA 1
PO3BHUTOK MoToMcTBa. Y. €sponeiich-

SO;N .
¥ komy Coro3i euxopucmanns amapanmy
N oo3eonene.

HO
NaOﬁON:N \ Tapmpazun (E102) 3a cBoew
Q==

IOPUPOJOI0 € CKIIQJIOBOIO KaM’ SHOBY-
- “ONa T'JIBHOrO JBOITIO.

Taprpasuu VYV 1986 p. cnemianizoBaHa pana

MpH aMepUKaHChKi AnminicTparii 1o

NPOAYKTaX XapyyBaHHS Ta JIKAPCHKHX

npenapaTax 3poOHiIa BUCHOBOK PO Te, IO TapTPa3WH MOXe BHKIMKATH HeGaxaHi
peaxuii y BUIJIA/l MOSBH BHCHUITIB. YHACTIZOK LBOTO, TAPTPa3uH OyB HO3BOJIEHHI 0
BUKODHCTaHHSA B CTpOro oOMexeHiih KiNBKOCTL. Y pesyiabTaTi CHemianbHux
JOCHi/KEHb, MPOBEAEHUX BLAUIOM aneprii Ta kiIiHi4HOI iMyHOJIOTrii yHiBepcuTETY
Bapi (Iranis), BuzHaueHo, mo y 1 % mnamieHTiB, sAKi Maju BHUCHIH, BOHU Oyiu
BUK/IMKAHI CIIOKHBAHHAM MPOAYKTIB 3 TapTpasuHoM. JocmimkeHHS iHIIHCBKHX
JiKapiB CBIAYATh MPO T€, L0 A0 IPOSBY aJePriyHUX peakuii mic/s BKHBAHHA HANOIB
3 TapTpasHHOM cxuibHi 3,8—4,2 % mnarienTiB. ¥V neskux OOCTIIKEHHAX BKa3yeTbhCs
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HaBiTh 20 % (mposB ypTHKapHOro Bucuny). IlizBuIneHa YyTIUBICTH O TapTPasHHy
3yMOBIIO€ Yy iTel ApaTiBNUBICTh, TiNepaKTHBHICTD, HECIIOKIHHMIA COH TOLLO.

IMicns nmyGmikanii nux maHux y Garateox kpaiHax (CIIA, BenukoGpuTaHis)
PO3FIAJIAETECA NUTAHHA NP0 3a60pOHY BHKODHCTaHHS TapTpasdHy B NPOMYKTax
XapyyBaHHS.

Epumposzun (E127) Hanexutbs IO
KCAaHTAaHOBHX OapBHHKIB 1 MOXE BHKOPHC-
TOBYBaTHUCh NpPU NPUTOTYBAaHHI BHIIHI B
caponi (MJIP 150 wmr/kr), BUIIHI JyIg KOK-
Telo Ta B uykpi (MZP 200 mr/kr). Komiter
®AO/BOO3 3 xapuoBux 100aBOK BCTAHOBUB
JOIYCTHME JO0OBE CIIOKUBAHHS EPUTPOSHHY Eputposun
o 0,1 Mr/kr macu Tina.

Binomo, 0 epuTpo3uH He MinJacThes
MeTaboi3My Ta BUAUIIETBRCH 3 cedero |
kanoM. YacTkoBe BijlIenneHHs Hooy Moxe
BUKJIHKATH  3aXBOPIOBAHHA  IIMTOBMIHOL

3aJI03H, 30KpeMa OHKOJIOT19Hi.
Yepeonuit 2G (E128) Bukopucro-
BYETHCA [UIS BHIOTOBJICHHS KOBOACHHUX

0
OH HN—C—CH;

BHpOOIB 3 BMICTOM KpoxXMamio moHanm 6 % N=N

(MIP 20 mr/xr) Ta mans xoBbacHUX BHpOOiB

6e3 kpoxmamo (MJIP 100 wmr/kr). Jleski Na;OS SOsNa
BYEHI BBAXKAIOTh, IO IieH OapBHUK IIPH MeTa- Yepronmii 2G

OonisMi mepeTBOPIOETHCA Ha HaTAIIHIM-
cynbokucnoTy i aHiniH. BigoMmo, mo yTBO-
peHHS aHUTIHY MPUBOJNTE JIO TOABH B OpraHi3Mi METreMornodiny.

ChorofHi 3HayHy yBary npUALISIOTE OiONOriuHii nomidyHkiioHaasHOCTI
OapBHuKa f-kapomuny (160a) Ta npupodnum excmpaxmam Kapomuwuie, 5Ka
MOB’si3aHa 3 iX AHTHOKCUAAHTHUMH BIACTUBOCTAMH. BOHHM 3/aTHI HeWTpamizyBaTH
BUIbHI pajiMkany, siKi GOopMyIOTLCS B OpraHi3Mi Mij JI€10 10HI3yH0UOT0 ONpOMiHEeHHS,
¢dbepmenTiB Tomo. BigoMo, MO BinbHI pagyikank BHKIHKAOThL MOMITHI 3MIiHU B
opraHismi i MpOBOKYIOTH IIPOMEHEBI, cepLEBO-CY[IMHHI 3aXBOPIOBAaHHA, pak, Karta-
pakTy. BecraHosieHo, mo oaHa Mojekyna B-KapoTHHY MoOxe 3B s3yBaTH 5—6 peak-
[iHO3AATHHX BUTBHUX pagyKaiiB. 3a JaHWMK HaYKOBUX JOCIIIDKEHB, B-KapoThH Mae
Paslio3axKCHi, MPOTHITYXITMHHI, aHTHKAHIEPOreHHi, aHTUMYTAareHHI Ta aHTHCTPECOBI
BiacTuBocTi. KapoTuH 3abapBitoe MpOAYKTH Y KOBTHH, YEpPBOHHI Ta KOPHYHEBO-
YEPBOHI KOJNILOPH 3aJICKHO Bl IPOAYKTY Ta KOHLIEHTPALii.

B opraniami moguaa#e f-kapoTHH MOXE HAKONHMYYBaTHCHL Y IEYiHIfi, Oe-
PETBOPIOBATHCh Ha BiTaMiH A ab0 BHBOIMTHCH 3 OpraHizmy. AJie BiTaMiH A € Takox
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OMHMM 3 JIOCTaTHbO TOKCHYHMX BiTamiHiB. Bimome sBuine rinepsiraminosy (mepe-
JIO3yBaHHs BITAMIHOM) Y JIFOJH, fKi cOoXXuBamu medinky Gimoro Beamens. Hasith
nicys npuifoMy HeBENHKOI NOpLii Takoi MeYiHKM BHHUKAE TOJOBHUM 6inb, 6110BOTa,
po3nan 30py i MOXJIMBI HaBiTh JieTanbHI BHIAAKHA. Bce 1€ MOB’A3aHO 3 BHCOKHM
BMICTOM BiTaMiHy A y mediHui 6inoro BeaMens. BeraHosneHo, mo mekinpka rpaMiB
TAaKOl NEYIHKH MOXYTb 3aIOBOJIBHUTH PiYHY NOTpey JHOAMHU B I[bOMY BiTaMiHi.
Mpore y noOpoBonbliB, sKi CIIOXKHBANM Y BENMKHUX KiUILKOCTAX P-KapoTwH, Tinep-
BiTaMiHO3y He crocTepiranocs. Ha nmincrasi BusBiienux (akTiB, KOMITET €KCIIEPTIB
®AO/BOO3 no xap4oBUX H0OaBKax BiJHIC KAPOTHH A0 IPynH OapBHUKIB, JUIA AKHX
MOTPIOHI JOAATKOBI MOCITIIXEHHS.

Exctpaxrn obononku HacinHs aunamo (E160b) mictate GikcuH i HOpOiKcHH
(C25H3004). Take HaciHHSA NO3BOJECHO I OOMEXEHOr0 BUKOPHCTAHHA A/ 3a0apB-
JICHHS MaprapuMiy, BEPIIKOBOTO Macna, GOPOUHAHNUX KOHIUTEPCHKUX BUPOOIB TOMIO.
BuxopucranHs aHHaTO OOMeXeHe He TUIBKH HOro Major CTiHKICTIO no il KUCIIOT i
CBiTIIA, aje 1 HEOE3MCYHICTIO BHHUKHEHHS NOOIYHMHMX TOKCHMYHMX peakniil. Tak,
110Ka3aHo, 110 BOJHHMH E€KCTPAKT aHHATO IPUTHIYYE MOTOPHY (PYyXOBY) aKTHBHICTh
MHIned. Takox I peuOBHHA IIPUIHIYYE IITYHKOBY CEKpEIlilo, ajle He BILUIMBAE HA il
KHCIIOTHICTh. BHsBJICHO TaKOX TilIOTOHIYHI BIACTUBOCTI aHHATO.

Dikcamopamu konvopy € Himpum kaniro (E249) ma wnimpum nampiro
(E250). Bouu nonyckaroThesl B IeAKHX KpaiHaxX PH BUPOOHHUTBI M’SICHHX NPOAYK-
TiB 6€3 TennoBoi 06POOKH, B’SUIEHHX, CYIIEHNX BUPOGIB 13 CBHHUHM Ta SJIOBUYHMHH,
BAPEHHUX, HAMIBKONIYEHMX, BapCHO-KOMYEHHX, CHPOKOMUYCHHX KOBOAC, CaJIbTHCOHIB,
M’sicaux koHcepBiB. MJIP Buocumoi mosu NaNO, ta KNO, — 150 MI/KT, a
3anuuIkoBoi — 50 Mr/xr. B Ykpaini 0o3séonene oomexncene guxopucmanns E250.

Cnoscusanna xapuosux npooykmie, aki micmamp Himpumu, npuzeooums
00 YMEOPEHHA MEMZeMOZ106iHY ma KAHYEPO2EHHUX NEPEMBOPEHb.

13.2. Tokcukornorisi apoMaTUYHUX PeYOBUH

Bizomo, mo 3acTocyBaHHS apOMAaTHYHHX PEYOBHH Y XapPUYOBHMX TEXHOJOTiAX
HONINNIYE OPTaHONENTHYHI NOKA3HUKU Ta 3HAYHO PO3LIUPIOE ACOPTAMEHT MPOAYKILII.
ApOMaTHYHI PEYOBHHHU NOALTAIOTH HA TPU rpynu: 1) HaTypaabHi apoMaTH3aTOpH Ta
apoOMaTH4YHi PEYOBHHH; 2) HATYpaJbHO-IICHTHYHI apOMaTHYHI PEYOBHHHM; 3) IITYYHi
apoOMaTUYHI PEYOBHHH.

barato xapuyoBMX npoxykTiB (QpyKTH, SAromd TOWO) MICTATH apOMATHYHI
PEYOBHHH, TAK 3BaHi “KIIOYOBI CIIOJNYKU”’, TOOTO CHOJIYKH, SIKi HAIAIOTh 3amax LbOMY
npoayxry. Tak, Kuouoeum KomnoHenmom 3anaxy 4OopHoi cmopodunu € 4-me-
moxcu-2-memun-2-6ymenmion, abpuxocie — y-0eKaniaxKmon, YACHUKY — 0ianindi-
ma mpucynoiou mowjo. Bucoxosxicui apomamuszamopu nosunni micmumu ax
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K1I0408i CROAYKU, maK i pad 00OPAKMUGHUX PEYOSuH, AKI eaxyciuei ona gop-
MYBAHHA ROBHOYIHHO20 3anaAX).

Y CaniTapHux mpaBHJIaxX i HOpMax i3 3acCTOCYBaHHS XapyoBHX 100aBOK K
HATypajbHi apoOMaTH3aTOpPH HaBeleHI Tak 3BaHi “edipHi omii” (cmMprTOBi, BOIHO-
cniuptoBi, CO,-eKCTPaKTH, AUCTHWIATH Ta €CEHLIl Ha iX OCHOBI), @ TAKOX €KCTPaKT
BaHLTi, KOHIICHTPATH AUMY Y BUFJISII PO3YMHIB.

Pazom 3 TuM, BigoMo, mo “edipHi onii” MOXYTh MaTH He TUIBKH TOCTPY
TOKCHYHICTh BiJHOCHO JIOAWMHH, aj¢ H idmi mwkiymuei BIMBH. Tak, HanpHKmaj,
miKapi BiA3HAa4Yal0Th BUNAKH “IIOMTHMHOBOL enuIencii’” y mojei — IoOUTeNiB BEpMYTY,
0 CKJIaJy SIKOr0 BXOXUTH edipHa oNis TipKoro monuuny (Artemisia absinthium).
BinoMo Takox, 10 MycKaTHH# ropix i1 Horo edipaa 0 IPOSBIAIOTh IICHXOTPOIHY
airo. Y 1981 p. Oyno BCTaHOBJIEHO, MIO OJYH 3 KOMMOHEHTIB JierexoBoi (aipoBoi)
edipnoi omii (bera-azapoH) Mae KaHueporeHHy Aito. Ouisi €Bponeichbkol JienexH
MicTHTh BchOro 5 % Oera-azapoHa, TOAI fAK 3 IHALMCBKOL Jemexu OTpUMYIOTh OJIilo,
mo micture 75-90 % miei cnonyku. [licng mpunmUHEHHsS BUPOOHHMITBA JIETIEXOBOT
edipuoi onii Ha Ykpaini [Huis crana emuHUM ii NOCTaYaIbHUKOM.

ApomaTnuHi pedoBuHH 3a HoMeHknaTyporo GRAS npexacrasneni apomatu-
3aTOpaMH, iICHTUYHUMH HATYpaJbHHM, & TAKOXK €CCHIISIMHU Ha 1X OCHOBI, apOMaTaMu
KONTIHHA, BAHUIIHY. 3 CHHTETHYHHX apOMAaTH3aTOPIB HABEACHWH TiNBKH €TUIBAHLIIH.
Il apoMaTH3aTOPIB EPEBAXKHO HE BKa3yloTh iHAekc “E”. MakcumambHO AOITyCTH-
MY /103y BCTAHOBJICHO TUILKH JJIS BAHINIHY Ta €THJIBAHLIIHY.

Hpu eupobrnuymei ecenyiii Ona KOHOUMEPCLKUX 8UPODIE GUKOPUCMOEYIOMD
maki cunmemuuHi apomMamuyiHi pevosunu: aGHanacosuii anvoezio, aminayemam,
aminbymupam, amineanepianam, Oen3zanvoezid, Oenzunayemam, Oenzunoguil
cnupm, zesiomponiH, 0iiz3oaminosuii emep, iOHOH, YUHAMOHO8UIL AnbO€2i0, Memul-
anmpaninam, o6iyun, ynoexanakmon, ¢peninayemanvdezio, geninosuii cnupm,
eninemunayemam, peninoumosa Kucioma, Yumpansb, YUMPOHENON, emMu-
nenapzonosull emep, emuigopmiam, emunKanpiam, emuncaliyuiam, emuiHan-
mam, emungheninayemam, emuiayemam, emunfymupam, eMuayUHaMam mouio.

@pyxkmosuii apomam maroms: emundopmiam, izoamingpopmiam (cnusosuii),
yumponenuiopmiam, emunayemam, Gymunayemam, izobymunayemam, izoami-
nayemam (zpywiesutt), emunrbymupam (ananacruil), izo-aminéymupam, emunsa-
JAepianam (ananacuuli), Boaminizoeanepianam (a0nyunuil), oeyunosuii anboezio
(anenvcunosuil), yumpans i yumponenans (MUMOHHUIE), Oenzanbviezio (Muz-
dansruii). Budinsiomwvca ceoim apomamom: eninemunosuii cnupm (mposan-
odosuil), zeniomponin (keimxosuit), rinaningpopmiam i yumponenirayemam (Ko-
pianopoguil), ninaningpopmiam i izoaminnponionam (bepzamomosuit).

He no3Bonsgerhcs apoMaTHU3yBaTH TNPOJYKTH AUTAYOr0 Xap4yyBaHHSI, HaTy-
pajbHi NPONYKTH XapuyyBaHHsA abo Hamoi CUHTETMYHHMM apOMAaTH3aTOPaMH [Jist
MOCHJIEHHs BJIACTUBOrO IM HpPUPOJHOFO apoMaTy. BHKOpPHCTOBYBAaTH Xapd4oBi apo-
MaTHYHi eceHLIi] HeoOXiHO TITBKH 3a iX MPH3HAYESHHAM.
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VY 1959 p. xpaiHu €BpONEHCHKOro COKH3y MOYaIH PO3POOIATH €JUHHHN I10-
KYMEHT PO BUKOPUCTaHHS apoOMaTU3aTOpIB y HAaNofX Ta Y XapyoBHX MPOAYKTaX i
npo obmexeHHsa y will coepi. Komirer ekcreprTiB 3 XapuyoBHX apoMaTU3aTOpiB
(Flavoring Substrances) y 1970 p. onyOnikyBaB mepiie BHAaHHA HOKyMeHTa “3a-
NalmHi peqyoBMHHM npuponsoro moxomkeHHs” (Flavoring Substances and Natural
Sources of Flavorings), nonosuene norim y apyromy (1973 p.) i tpersomy (1981 p.)
BHIAHHAX. BUXIJHHM MaTepiaJioM Ul CTBOPEHHS LIBOTO JAUPEKTHBHOTO JOKYMEHTA
CTaqM MEIMKO-OIONOriuHI JaHi, HakomU4YeHi B €Bpomi, a TakoX pe3yibTaTH
CHCTEMATHYHHUX JOCTIKEHb eiPHUX OiH 1 3aITalIHUX PSUOBHH B aMEPHKAHCHKOMY
HayKOBO-AOCHiAHOMY iHCTUTYTI Research Institute Fragrances Materials (RIFM).

Llel iHCTHTYT y3araJibHMB BiIOMi JaHi i IepeBIpUB y JOCITI/IAX HA TBaApHHAX
MEIHKO-010IOriYH1 BIACTHBOCTI NMPAKTHYHO BCiX “edipHuX oniil” i apoMaTH4HHX
PEYOBHUH, SIKI BUKOPHCTOBYIOTBCS SIK apoMaTHu4Hi 100aBkU. Pe3ynbTaTth perynspHo
nyOnikyBagucs, mo4nHawouu 3 1973 p., y BUursiai mosigomiens y xypuani Food and
Cosmetic Toxicology, mo BumaeTses y Benukobpuranii.

Koxne 3 Takux MoBigoMlIeHb MicTUTB: 1) KOpPOTKI AaHi Mpo CKuajg i Biac-
THBOCTI BHITPOOOBYBAaHOrO NPOAYKTY; 2) BIAOMOCTI Hpo 06’€MH i ciocoOu BHpPOO-
HHMLTBA; 3) JaHi IPO HOPMH HOro BBEIEHHS B MUJIO, ICTEPreHTH, KPEMH, JOChHOHH 1
AyxH; 4) pe3y/IbTaTH TOKCHKOJIOTTYHUX BHIIPOOYBaHb, IO IIPOBOJMINCH HA TBAPHHAX
npu npuiiomi Beepemuny (oral Ji/Isg) 1 mpu HaneceHHi Ha mikipy (dermal J1/Iso);
5) pe3yabTaTH BUIPOOYBaHb APATiBIMBOIL i CEHCHOLTI3YHO4OT Mii.

Cv0200Hi 6udano max 3zeany “braxumuy Knuzy”, aka micmumb nepesix
apomamu3amopie, 0038071€HuUX 0N euKopucmanua & kpainax €C. Y wuiii 3a-
3naueno, wo “Komimem excnepmise €C uacmo nosunen 6ys yxeanweamu piuien-
HA, AKI [PYHMYEASIUCA HA OPiice OOMENCEHUX MOKCUKONOZINHUX OaHUX 000 OK-
pemux apomamuunux cyocmanyiii.” Omxe, Komiter ekcneptiB €C y BUnaakax
BIICYTHOCTI HEOOXITHHX MarepiajiB BUMYLICHHM OyB BpaxOBYBAaTH 3HAYHO MEHIIE
KPHTEpiiB, HDK L€ NpUiHATO Ui oniHKKM Ge3lmekH XapuoBHX MobaBok. Komiter go-
IyCKae, IO apoMaTH4HI cyOcTaHwii “iHOAI MOXYTh BHKIMKATH peaxuii rinep4yt-
JMBOCTI B OKPEMMX TMIOACH” 1 MAKPECITIOE, IO “Taki peakuii He MOXKYTh IependaqyaTv
TECTH, BMKOHAaHiI Ha 1a0opaTOpHUX TBapuHax abo y pasi iX BUBYeHHs in Vitro”.
Komirer ekcnepris €C He 6paB [0 yBarm MNpOsBY TilepUyTIMBOCTI BHACIIIOK
BUKOPUCTAHHA OKPEMHX apoMaTH3aTopiB. Y “BnakurHiil KHH31” TaKOXK 3a3HAYEHO,
IO TIPH 3apaxyBaHHi apOMAaTHYHUX CyOCTaHIIIH J[0 KaTeropil 103BoMeHux, “indopma-
{10 NP0 AOCHIIKEHHS MyTareHHOCT] 0YJI0 PO3MIAHYTO TUIBKK B OKDEMHX BHIAKaX .

13.3. Tokcukonorisa nigcunioBayviB cMaky Ta apomMarty

[Mincumosayi (Momudikaropu) cMaky Ta apoMary MiICHIIOTh (Moaudi-
KYIOTb) CIIPUHHATTSA JIIOJHHOIO CMAKy Ta apoMaTy LUISXOM CTUMY/IIOBAHHS 3aKiHUEHb
cMmakoBux HepsiB. [Ipu mpoMy cami MiACHIIOBadi MOXYTh HE MATH Hi BJIACHOTO
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3amaxy, Hi cMaxy. BOHM OiJICHITIOIOTH, BIHOBIIIOIOTE Ta CTablIi3yI0Th CMAK 1 apoMat
4p HOro OKpemi CKIaJI0Bi, Ki BTPa4yaloThCs NMpU Iepepobli CHPOBUHM Ta 30epiranHi
KIHLEBOrO NPOAYKTY. BOHH MOXYTh TakoX IMOM SIKIIMTH OKpeMi HebaXaHi CKIazoBi
CMaKy Ta apoMary.

Inymaminosa xucnoma (E620) ma ii coni (E621-E625)

IHPOKO BUKOPUCTOBYIOTLCS Y Xap4oBiii MPpoMHCIOBOCTI. Bonu ?OOH
HiJICHIIOIOTh TIPHPOIHI CMAaKOBi BJACTHBOCTI NpPOIYKTIB, a HZN_C|_H

TAKOXK BITHOBMIOIOTH i BJIACTHBOCTI, AKi Oyiau mocnabneHHi ?H2

npu mepepoOi Ta 30epiranHi. OpraHH CMaKy JIOIMHU Bi- (EHz

9yBalOTh HAABHICTH [JIyTaMaTy HATpi0 NPH PO3YMHEH] Y BOAL Y COCH
cmiBpimpomenni 1:300. T'nyramar Hatpito — Jpi6HOKpuc- I'myramiHOBa KHMCOTa

TaniyHui OUIMI TTOPOIIOK, AKHMI JIETKO i HOBHICTIO PO3YHMHSETLCS Y BOJL.

Ocmannimu poxamu onyonikoeani 0ani npo 30amuicmsp 2iymamamy Ham-
pito npueodumu 00 noAeu 20106HUX 00/1i6, ClaOKOCMi M’A3i6, NMPUCKOPEHHA
cepuebumms, a maxoxc euxiuKamu anepiuni peaxuii ma inwi cumnmomu. i
nposeu 00’ cOHani nio HA36010 MAK 36AH020 “CUHOPOMY KUMATICbKUX pecnopanie’.
MexaHi3M TOKCH4HOI Mii IilyramaTy IIOKM 10 HeBigomui. ToMy Xoua riyramar
HATpil0 € XapyoBOlO A00ABKOW, sIKa NMPHPOINHO NPUCYTHS y Psji NMPORYKTIB Xap-
yyBaHHs (M’sici, pubi, cupi), 3acTocyBaHHs ii B INPONYKTaX Xap4yyBaHHs peryiaMeH-
ToBaHe Ha piBHi 10000 MI/KT TOTOBOTrO MPOAYKTY Ta IHIIATAE KOHTPOMO. SIMOHCBKI
BUYCH] BCTAHOBMJIH, 10 IIIyTaMAaT HATPIO Y BENMKHX 103X BUKIMKAE CIHIOTY Y HIypiB.
KinbkocTi, siKi CHOKMBAIOTBCS JIIONMHOI0, 3BUYalHO, 3HauHO Hwx4i. TIpore, Ha AyMKY
JOCAIMHMKIB, € BIPOTAHICTH TOro, WIO IyTaMaT HATPLO MOXKE BIUIMHYTH Ha 3ip,
0COBJIHMBO, AKLIO BXHBATH HOro Npotsrom 6araTboX pOKiB. 3 uiei 2pynu mooudpixamopis
cmaxy 6 Ykpaini obmesceno 0ozeonene suxopucmanna mineku E621. Beadxcaroms,
1o 2iymaminosy Kuciomy ma ii coni He 6axcano oooagamu 0o npooyKmie Oumaozo
xapuysanns. JJJU1 enymaminoeoi kucnomu cmanosums 120 m/xz.

5-I'vaninoea kucnoma (E626) ma ii coni (E627-E629), 5'-inozinoea Kucnoma
(E631) ma ii coni (E631-E635) 1u1poKO BUKOPUCTOBYIOTHCS SK IIJCHITIOBAYl CMAKY.
MaxkyuManbHO JAONMYCTUMHI piBeHb UMX A00ABOK JUIA INIPONOBONBYMX TOBapiB —
500 Mr/xr, a Ang OpUIIpaB ~ Y HeoOXinHii kinpkocTi. JJUJL mux crnomyk He oOMexeHa.
3 2004 poxy 6 Ykpaini 0o3eonene euxopucmanus minsku 0803amiuienozo 5-zya-
niramy nampir (E627) ma 0sozamiuienozo 5-ionizamy nampiw (E631).

Iniyun (E640) BUKOPUCTOBYIOTH AK MomudikaTop cMaky Ta apomarty. [rinuH

-6epe y4acTh y Mnpolecax 3HEIKOMKEHHsA OCH30MHOI KHCIOTH IIAXOM CHHTE3Y

TinypoBOi KHCIOTH Ta B YFBOPEHH]I KOH IOTATiB CIIONYK 3 )KOBYHHMH KHCIOTaMH. Bin
Gepe ydacTh y mpolecax OOMIHY BYIIEBOIIB Ta KMPIB, y CMHTE31 BaK/IHUBHX Y
¢izionorivHoMy BiIHOLIEHHI PEYOBHH: KPeaTHHY i rayTartiony. B Ykpaini zniyun ax
xapuoea 006asxa He 00epcas cmamycy 00360J1eHOCHI.
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Xinin CzH,,0;N; — 0CHOBHHUiI ayKaloil XiHHOro nepeBa. Po3uMHH XiHiHY
BiAPI3HAIOTBCA AyKe FIpKuM cMakoM. [likaBo, 10 XiHiH TpOSBISE HE TUTHKA aH-
THMANSApPiiHY [ito, ajne i anTUIiporeHHuH edexT, 3yMoBiiennii Ge3nocepe b0 Ai€i0
Ha HEPBOBHH 1IEHTp, AKHH DETryIIO€ TEMIIEpaTypy Tula. Y BeIMKHX 033X ‘XiHIH
nocuthb otpyitnui. Tomy MJAP mis ToHI3yr09nx 0e3aiKoroibHUX HAIIOIB HE MMOBUHEH
nepesuurysati 100 mr/n.

MIP odiayemuny — monudikaTopa cMaky i apomary — JiS MaprapiHy cra-
HOBHTh 150 Mr/kr, a ipucy — 6 Mr/kr. Jlianerun Hanae BHpOOAM [PHEMHOTO
MOJIOUHOro apoMaty. B Ykpaini 0o3eoneno obmescene suxopucmanna diayemuny.

Kpim Toro, B YkpaiHi sk MoauGikaropu cMaKy Ta apomary, HE OepXaja
cTaTycy A03BOJIEHOCTI aMiHOKucnoTa L-neiinun (E641) Ta neski iHun crionyku.

13.4. Tokcukonoria nigconomkyBayiB Ta LlyKpo3aMiHHUKIB

HajgmipHe crmoxMBaHHA LyKpY Ta HyKPOBMICHHX BHpPOOIB BHKIHMKA€E, KpiM
OXHPIHHA, CHCTEeMAaTH4YHE Mepe30YIKeHHs IHCYIAPHOro amapary HiauuryHKOBOI
3a034, MOXe OyTH NPHYMHOK HOro posnany, 3HaYHO MiABHMINYE PH3UK PO3BHTKY
niaGety, a TakoX Kapiecy 3y0iB, rinepToHii, arepockieposy. ToMy y 6aratbox Kpai-
Hax CBITy OpraHi3oBaHe BUPOOHHUTBO i MOIIYK HOBHX IiICOJOMKYBAYiB Ta LyKpO-
3aMiHHHKIB.

/O IIpomoBonpyi TOBapH 3 NHiACONOMKYBAueM NOBHHHI
MICTHTH 1H(OpMaLil0 [P0 HBOTO HA €THKETLi, @ o0aa

So/zNH acnapmamy — CReyiaibHU NONEPedIHCY8aNbHUI HANUC.
Caxapus IIpooykmu oumauozo xapuysanns He NOBUHHI mMicmumu

nioconooxcysauis.
Cunmemuuni nioconodxucysayui npedcmaeneni caxapunom, aAcCRaAPMAMoM,
1020 aHA0Zamu, YUKTAMAMAamu, AUecyTbPHamom Kaiiro mowo.
Caxapun ma iiozo nampicea, kanicea abo ranvyicea coni (E954) — cynnb-
damin 6ensoiinoi kucnoru C;HsNSOs, conomumnii Big caxaposu y 300500 pasis.
CaxapHH BIZHOCHO IIBUJAKO TPOXOMUTH Kpi3s crpaBoxim, i 98 % Joro
BHIUIAIOTECS 3 cedelo. Benuka KiTbKiCTh CaxapuHy B XapuyyBaHHI BHKJIHMKala
PO3BUTOK PaKOBHX IyXJIMH CE€40BOro Mixypa y 60 % urypis. CrorofiHi BCTAHOBJIEHO,
HIO 1[OJICHHE BKUBAHHA CaXapWHY NPOTATOM TPUBAJIOTO 4Yacy HebesmeuHe. Beecnit-
BOIO OPFaHi3all€l0 OXOPOHHU 37I0POB’S J03BOJICHO 3aCTOCOBYBATH HE OlIblie 5 MI/KT
CaxapuHy, a B Ii€TMYHUX NPOAYKTax — A0 25 Mr/kr. B Ykpaini dozeonene euxo-
pucmannsn caxapuny (E954).

<:>—NH——8020H 3acmocysanna wimyunozo nioconooxicyeaua yukna-
Mmamy ma 020 Hampieeoi, Kaniceoi abo xanbyiceor coneil
Huxnamar (E952) ¢ Ykpaini obmedncene — 60HU 0036071€Hi MINBKU AK

nioconooxcyeaui y xomnosuyii 3 caxapunom. Y Kpainax €pponeicbkoro Criis-
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TOBAapHCTBa BiH OOMEXKEHO 3aCTOCOBYETHCS B apOMAaTH30BAHHMX O€3aJIKOTONBHHX
HANOSIX 3HMKEHOI eHEepPreruvHol I[iHHOCTi, MOJIOYHHX HAmosX, Jeceprax. ¥ CIHA
LMKJIAMAT Ta MOro MOXifAHi He AO3BOCH] A0 CIIOXKUBAHHA.

He gunsneno akoi-nedyov wikionueoi 0it yuxkiamamis Ha NeYinKy, HUPKU ma
inwi opzanu moounu. Ipooykmu memabonizmy yuxnamamie 00601 WEUOKO GU-
oansiomoeca 3 opzanizmy. Ilpu usomy gio 0,1 oo 0,9 % wurxnamamy mema-
Gonizyembea 00 YUKLO2EKCUNAMINY, AKUIL MAE BUCOKY MOKCUYHICMb, Ma 00 Kan-
yepozennozo ouyurnozexcunaminy. Ilokazano, wo yuroiamamu y geaukux 0o3ax
SUKIUKAIOMb Y RIO00CHIOHUX meapun pak cewogozo mixypa. Ilupoxe 3zacmo-
CYGAHHA YUKIAMAMIE ¥ NPOOYKmMAax XaApuy8aHHA 8UMAZAE HOOANbULOZO GUGHEHNHA
ix Gionoziunoi akmuenocmi.

Iinconomxysay acnapmam (E951) mipu- H,N 0 o y
JATHUH JUis BUKOPHCTaHHA B Xap4OBHX IpO- o N o
JIYKTaX, IPHTOTYBAHHS fAKUX HE BUMAarae Tep- 3 HN
M000poOKH, HanpukiIaja, MOpo3uBa Ta kpemis.  HO
Bin Brpavae CONOAKHIA CMaK NPH BUTPUMINL IIPH Acnapram

150 °C mporarom 45 xB. Y 3B’s13Ky 3 IMM acnapTaM MaJIONPHIATHHH AJ BUKOPHC-
TaHHS B XapyYOBUX MpPONYKTaX, siKi BUTOTOBIIIIOTHCS IPH BHCOKHX TEMIlepaTypax, a
ITOTIM JIOBro 30epiraloTbes (CTEpUII30BaHI KOMIIOTH, THBO).

AcnapraM B OpraHiami po3ieruioeTbest Ha L-amiHokucaoTy ((eHinanaHin) ta
METaHoJ, SKi MOBHICTIO MeTabomi3yloTbes. Y pesynbraTi MOOIYHOI peakuii Moxe
YTBOPIOBATHCH THKETOIINepa3uH i3 BaacHuM 3Hadennsm JJIJ1. Bmict deninananiny
MOXKE€ 3aBIATH IIKOOZH XBOpUM Ha deHinkeronypiro (Qpewinkeronypis — ayxe
pinkicuuit (1:15000) rexernuynuii nedexT, mo BUMarae cremianbhoi niety). Ilpu
JAOTPUMAHHI 1IMX YMOB YCi KIIHIYHI AocnipkeHHs, nposeaeni y ®panuii Ta CLIA Ha
IITAX 1 JOPOCIHX, TOKA3a/M BiACYTHICTh HebakaHMX NOOIYHMX HACIIAKIB.

B Vkpaiui /1 acnapramy cranouts 1o 40 mr/kr, ioro MAP y xapuyoBux
NpoAyKTax (IecepTH Ha KHCIOMOJOYHIM OCHOBI 3 JOjaBaHHAM ()PYKTOBHUX HAamoB-
HIOBaYiB, HOTYPTH 3 J0AaBaHHAM (PYKTOBHX HAIIOBHIOBadYiB, Ke(ip 3 JOZaBaHHAM
(pYKTOBUX HAIMOBHIOBAYiB, CUPKH 3 JNOAABaHHAM (PYKTOBHX HAINOBHIOBAYiB) —
1000 mr/kr. MapkyBaHHS Xap4OBHX IPOAYKTIB, BUTOTOBIECHHX 3 BHKOPHUCTaHHAM
acnapramy (E951), a6o cymicHoro BuxopucranHs acnapramy (E951) Ta auecyns-
tbamy-K (E950), 060B’13k0B0 MOBHHHE MICTHTH TaKe MONEPEIKEHHA: “Acnapmam €
oxncepenom peninananiny. Ilpodykm ne pexomendosano xeopum Ha heninkemo-
Hypito ma Oimam 0o cemu poxig” (TlocranoBa MO3 VYkpainm Tta I'onoBHoro
caHitapHoro Jikapsa Yxkpainu Ne 42 pin 28.12.2002).

Auyecynopam kanito (auecynvpam-K (E950)) ¢ CH,
craGiTbHUM TIAICONOMKYBAYEM K Y CYXOMY BHIJIAM], TaK i
¥ BOIHMX po3uMHaX B imrtepsani pH 3-7. Moro cmakosuii o 0
npodiis moAidHuHA 10 mpodimo cMaky nykpy. IlepeBaxxno N‘—S62
BHKOPHCTOBYETHCS [T IPUTOTYBaHHA HAroiB, MOIOYHHX K"
NPOLYKTiB, KOHAUTEPCHKUX BUPOOiB TOwo. OCKLIBKH are- Auecynbdam Karito
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cynb¢haM Kalilo BHIKO PO3UHHSIETHCSA Y BOJL, BIH JOOpe MiIXOMUTh IS IIBUIKOPO3-
YHHHUX HAMOIB 1 CTONOBUX MiJICONO/UKYBaYiB. 3a3BHYail BUKOPHUCTOBYETHCS Y CKIadi
CyMiLlIeBHX HiJCONO/PKYBAadiB pa3oM 3 acmapraMoM. IIpH 1bOMYy NpOSBISIETBCS HE
TUIbKM KUIBKICHUH, aie i skicHHH cuHeprisM. OOHaBi pedoBHHH npHOGIH3HO y 200
pasiB coyoami 3a mykop, a 8 cymiuri — y 300 pasis. Conoukicts anecyinbdamy Kaiio
BiUyBa€TbCd MHTTEBO, ale HE AYKE [OBro, CONOJAKICTh acrapraMy, HaBIIaKH,
BiI4yBa€ThCA HE BiNpasy, aje TPUMAETHCSA MIPOTATOM JIOBIOrO 4acy.

dapMaKOKIHETHYHI JOCTi/DKEHHS, TIPOBENEeHI Ha IIOAAX, TNOKa3amy, Mo
nepopasibHO BBEIEH1 JTO3H anecyibhaMy Kailo MOBHICTIO abcopOyBaaHcs 1 UIBHAKO
BHBO/IHIIACS Y HE3MIHEHOMY BHUIJIAI 13 CEYEI0.

JUIA auecynpdamy Kamito ctaHoBHTH a0 15 mr/kr, a Horo MJAP y xapuoBux
NPOXYKTAX (IECEpTH HA KMCIOMOIOUHiH OCHOBI 3 JOXABAHHAM (PYKTOBHX HAIIOB-
HIOBa4iB, HOTypTH 3 AOAaBaHHAM (PYKTOBHX HarOBHIOBa4iB, Keip 3 JoAaBaHHIM
(pYKTOBMX HAMOBHIOBAaYiB, CUPKH 3 JOAaBaHHSIM (PYKTOBHX HaIOBHIOBAYiB)
craHoBUTH 350 wmr/kr. Ilpm cymicHOMY BMKOpPHCTaHHI mifgconokyBavyie MAP
acriapramy (E951) cranoBurume 500 mr/kr, a anecynbdamy-K (E950) — 175 mr/kr
(IlocranoBa MO3 VYkpaiuu Ta Fonosuoro camirapHoro Jjikaps Ykpainu Ne 42 Bin
28.12.2002).

He odepxucanu abcomomnozo cmamycy 0o03eonenocmi: cykpanoza (955),
maymamin (E957), eniyupusun (E958), neozecnepuoun ouziopoxanxon (E959) ma
Oeaki inwi nidconoodxicysadi.

Cepen MoHocaxapuziB BaKIMBE Micle 3aitMae ¢pyxTo3a, fKa IOBUTHLHO
BCMOKTYETBCA B oprasizMi (y 2,3 paza NoBiNbHilIe, HIXK TIIIOKO3a) 1 Malo BILTUBAE Ha
piBeHb UyKpy B KpoBi. Ii MeraGonism 3milicHioeThcs 6e3 ywacTi iHCymiMy, mo
BIIKPHUBAE MOMJIMBOCTI BUKOPHCTaHHS QPYKTO3H Y XapuyyBaHHI XBOPHX Ha IIYKPOBHif
niabGer. ®pykroza Mae 0OMeXeHy KapieCOreHHy 0 HOPIiBHSHO 3 ¢aXapo3010 Ta TIIo-
K03010. BoHa Moze MifACHIIOBATH CMaK Ta apoOMaT MPOAYKTIB, YTBOPIOE apOMAaTHYHI
Ta 3a6apBieH] CIOITYKH.

Kcunim (E967) — ’stutomunii cniupt CsH,Os — Mictuthes y aeskux Gpyk-
Tax Ta opo4dax. KcuwliT Mae NpueMHHIi COMOAKMH CMaK 1 3a comoaxicTio ONu3bKhil 10
caxaposy. YTHIN3alisd KCHJITY He 3aNeKHTh Bij iHcynidy. Keunit Bomomie anTuke-
TOHHOK) €10, 3YMOBICHOI TMEPETBOPEHHAM Y TIIIKOTEH Ta 3[aTHHH 3MEHIIMTH
HAKOTIMYEHHS Y TEYiHI[l alleTHIKOCH3UMY A, SKHH € JDKEPeIOM YTBOPEHHS KeTOHHUX
Tin. BcTaHOBNIEHO MPOTHKApiecHy Ail0 KCHIITY. JIOro CioKMBaHHS y BETHKHX A033X
MOe BUKIHMKATU Jiapero. B Ykpaini 0oséonene suxopucmanns xcunimy (E967).

Kpim Toro, B Vkpaini no3BoseHe BHKOpHCTaHHS copOiTy i copOironoBoro
cuponty (E420), maniry (E421), isomanstuty (E953), ManbTiony Ta MajibTiONOBOroO
cupony (E965), otusony Ta caxapony.
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13.5. Tokcukonoria xap4oBux perynstopis
KMCNOTHOCTI Ta NY>XHOCTi

Jo XapyoBHX peryasTopiB KMCAOTHOCTI Ta JY)KHOCTI Hanexarh NOOaBKH, AKI
3MIHIOIOTE 200 PErynaiolTh KUCIOTHICTH YH JYXHICTH Xap4oBUX npoaykTiB. Cepen
HYX TIPOBiHE Micle 3aiiMaloTh XapyoBi KHCIOTH. {1 po3apibHoro mpoaaxy xap-
4OBHX KHMCJIOT BOHW MOBUHHI (acyBaTHCh y Tapy 3 €THKETKOIO, Jie MOMIIIEHA CTHCTA
IHCTPYKIiA TPO CIOCiO BXWBaHHS Ta PEKOMEHMAIl CTOCOBHO JIO3YBAHHA, 3 TAKOK
no3HaveHHs “xapdoswii (-a)”.

Bunna kuchoma L (+) (E334) — perynasTop KHCIOTHOCTI, CHHEPriCT
AHTHOKCH/AHTIB Ta KOMILIEKCOYTBOPIOBaY. BHHHA KHCIOTa HE NiANAETHCS OOMIHHUM
NIEPETBOPEHHIM B OpTraHi3Mi JIoAuHU. BoHa Mae pi3ko BUPaKEHHH Kucaui cMmak. 3a
pe3ynbraTaMH JOCIiKeHb He BUABICHO TOKCUYHOT Jil BUHHOI KHCIIOTH.

Bunna xucsiora ta i moxinHi (E335-336) mosBosieHi Jyif 3acTOCYBaHHS B
Ykpaiui 3 2004 poky.

Opmodgochamna kucnroma (E338) 3aCTOCOBYETBCHA GK PETYAATOP KHCIIOT-
HOCTi, cuHepricT aHTHokcHIauTtis. Comi dochartHol KHCIOTH BXOMATH JO CKIaLy
KicToK Ta Oararhox ¢epMenTHUX cucrem. Binomo, mio docdar Bigirpac BaxiMBY
pOJb Yy BYIJIeBOAHOMY, KMPOBOMY Ta OinkoBoMy oOMinax. TpuBasie BBeJeHHS B
OpraHi3aM HaJUIMINKOBOI KimbKOCTI ¢ocharHol KHCIOTH MOXKE NPHBECTH O BTPATH
kanbiito. O6’eqHanuM koMiteToM ekcriepTieB PAO/BOO3 no xapuoBuM mobaBkaM
BcTaHoBjeHa Oe3yMoBHA A000Ba g03a (ocdaTHOl KUCITOTH Ui JMIOAMHHA 10 5 MI/KT
Macd Tina, a YMOBHO JOmycTHMa no3a — 5-15 mr/kr. B Ykpaini oozeonene
eukopucmanns opmogocpamnoi xucaomu (E338), oono- ma osozamiwyenux
gocgpamie nampio (E339), dochamie ranito (E340), kansuio (E341), amoniio
(E342) ma desaxux inuiux pezynamopie Kuciomuocmi ma Jy3cnocmi.

He odepacanu abcomomnozo cmamycy dozeéonenocmi 6 Ykpaini maxi pezy-
asmopu kucaomuocmi: anaxmam amoniio (E328);D,L-naxmam maznio (E329);
yumpam mazuiro (E345); manam amonio (E349); ¢pymapam nampivw (E365);
dymapam xaniro (E366); pymapam xanvuyiro (E367); pymapam amoniro (E368).

B Ykpaini ne ompumanu cmamycy dozeonenocmi 00 uxopucmanna 0obasku
Kombinosanozo npusnauenns: ayemam amoniro (E264) — ax konucepeanm i pecynamop
kucnomnocmiy pocpam mazniro (E343) — pecynamopu kucnomnocmi ma dooaexa, uo
nepeuwikooxcae 3excysannio npodykmy; manam nampio (E350) — pezynamop
Kucnomuocmi i onozoympumyrouuii azenm; 1,4-cenmononaxmon (E370) — pezyna-
MOp KUCI0MHOCHI ma KOMNAEKCoymeoproeay; 2ioxkonam mazuito (E580) — pezynn-
mop Kucnomuocmi i azerm meepoinHa ma Oeaxi iHuii pe2ynamopu Kuciiomuochi,

3a3naunmo, MO TaKi JoOaBKkH, K cyrsdam antominio-kanivn (zaryn aniomo-
kanicsuti) (E522) ta aniomopocpam nampiro (E541) Gynu nosoneni B Yxpaiui 10
04.01.2000 poxy.
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13.6. Tokcukonoris xapyoBux crabinizaropis, 3aryLiyBauis,
KOMMJIEKCOYTBOPIOBAYIB Ta Xeslo4yux areHTiB

OnHi€0 3 BaXJINBUX XapaKTEPHCTHK XapuOBOI0 IPOJYKTY Pa3oM 3 KOIbOPOM,
apoOMaTOM Ta CMAaKoM € i#oro KoHcHcTeHHis. IIpoaykTH 4YacTo € KOIOigHMMH
CHCTEMaMH: eMYIILCii, MiHH, cycneHsil. JiA IX cTBOpEHHsS HeoOXinHi PedOBUHH, SKi
MalOTh II€BHI BJIACTUBOCTI: IOBEPXHEBY AKTHUBHICTH ab0 34aTHICTh 3aryllyBaTH
rereporeHHi cucreMu. Sk eMyneraTop Ta cTabUIi3aTOpH IEPEBa’KHO 3aCTOCOBYIOThH
JIAKTATH HATPIIO 1 KAJIBIIF0, MOHO- Ta JAUITLEPHIM KUPHUX KHCIOT, OPOMOBaHY OJIiI0
(E443), i3o0yrunanerar caxaposu (E444). Jlo6aska E443 ne orpumana aGcomoTHOro
CTATYCY JO3BOJIEHOCTI B YKpaiHi.

Takox $SK eMynbratopu, crabimizaTopd Ta 3aryulyBadi BHKOPDHCTOBYHOTH
BiBcany kamenp (E411), ryapoBy kamens (E412), tparakant (E413), rymiapabikx
(E414), xcantanoBy kamenb (E415), xamens kapaiii (E416), kamenps tapu (E417), re-
nanoBy kamenp (E418), kamens rxarri (E419), merunuemonosy (E461), ermnmento-
no3y (E462), rigpoxcumponinuemonody (E463), rixpoKcHIponiIMeTHILETION03y
(E464), wmerunerunuemonosy (E465), HaTpieBy cinb kKapOOKCHMETHIILENIONO3H
(E466), erunrigpoxcuerunuenionosy (E467), kapoionosy (0e3 innekcy E). He om-
pumanu cmamycy 0oszeonenocmi 8 Ykpaini 0obaeku 3 inoexcamu E419, E463,
E464, E465, E467.

Bigomuii migxiq MDKHApOQHHX €KCIEpTIB, AKI pO3MNIANAIOTh AK XapyoBi J0-
OaBKH AEAKI MPUPOAHI PEHOBUHH, IO MICTATHCS y XapyoBUX NpoaykTax. Tak, cepen
iHrpemieHTIB, SKI BHKOPUCTOBYIOTH Ul IPUTOTYBaHHS NPOAYKTIB XapdyBaHHS,
3aCTOCOBYIOTh HATypajibHi XapdyoBi BOJIOKHA: IEKTHHM, arap, Kamexb. Taki Xap4oBi
BOJIOKHA, KpIM TEXHONOriyHoi (yHKuii, MatoTe OioyoriuHy akTuBHICTh. lllmpoko
BiZJOMi BJTACTHBOCTI IEKTHHIB 3B’A3yBaTH B TPAaBHOMY KaHaJli Ta BUBOAUTH 3 Opra-
HI3My JFOJMHH COJIi Ba)KKUX METANIB, PafgiOHYKJIIOH, CTUMYIIIOBATH IEPHCTAIBTHKY
KHIIEYHMKY JIOJUHH. IlITyyHi Xap4oBi BOJIOKHA, THIy KapOOKCHMETHIILETIONO3H,
3a3BMYail 3HeBoAHEHI. BOHM HE MarOTh MMOUTHBHOIO BIUIMBY Ha CTaH Mikpodiopu
KUIIEYHUKY JIOAMHM Ta 37aTHI abcopOyBaTH 1 BHBOIMTH 3 OpraHi3sMy KOPHCHI
Xap4oBi PEYOBHMHH, HANMPHKIAJ, MiHepanbHI eleMeHTH. Bci BHAM nemonaosu
IPAKTHYHO HE BCMOKTYIOTHCS y KHINEYHHKY, ajle MeBHA iX KUIbKICTh HiIHaeThes
TiPONi3y B TPAaBHOMY KaHaJIi.

Jlns pi3HHMX BHIIB UEJIONO3M, AKi BU3HAHI BITHOCHO HEIIKIUIMBUMH: I'IPOKCH-
[OPOIIUILETON03M, TiIPOKCHNPONUIMETHIIIEITIONO03H, METHINENIONO03U, KapOoKcu-
MeTHIHATpPIANEeN0n034 Ta eTwinenonosu, JJJ1 BcraHoBieno Ha piBHi 10 30 Mr/kr
Macu Tina. JIas Jeskux xap4doBUX no0aBOK — arapy, JeSKMX Kamenel — nomyc-
KAIOTBCA “HeOOMEXeH! BEIMYMHHM I1X HAAXOMKEHHS TEpopalbHO B OPraHi3M JIo-
muad. 3aznawumo, wo 6 Himeuuuni xamedo mapu ne 003601eHa Ona 8UKOPUC-
manHA y Xapuoeux nNpoOyKmax, a4 Kamedb 2Xammi He ompumana cmamycy
do3eonenocmi 8 Ykpaini.
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Benuxa ysaza npudinaemvca 3acmocy8aHRI0 MOOUGIKOBAHUX KpoXmanis.
TToxazaHo, 0 oxHOpa3zoBo abo GaraTopa3oBo MomudHKOBaHI KPOXMalli iCTOTHO He
BiIPI3HAIOTHCA 3a 01070rYHO0 Ai€ro Ha opraHi3m. I1i pedoBHHHM H00peE 3aCBOIOIOTHCA.
Bony He BIIMBa1OTH HEraTHBHO HAa (YHKIII CUCTEM 1 OpraHiB IPH 3aCTOCYBaHHI y
MOMIPHHX KiNBKOCTAX. 3a YMOBH, IO iX BMicT B Dxi mepeBuinye 10 %, Bouu BH-
KIMKAIOTh Jiapero i po3IIMpeHHs ciinol Kumkd. Ile po3uiHio€ThCsS sIK HOpMajbHa
¢isionoriuna peakuis OpPraHi3My Ha CIIOXHBaHHA DKi 3 BeJIMKOIO KiTBKIiCTIO
KPOXMAJ0.

O6’ennannit komirer exkcreptis PAO/BOO3 3 xapuoBux J06aBOK pPEKOMEH-
JyBaB 3aCTOCOBYBaTH 0e3 oOMexeHb nuie ¢GpepMeHTaTUBHO OOpOONeHi Kpoxmai.
Inmi Buam xiMivHO oOpoOneHux (MOAMGDIKOBAHUX) KpOXMaiB MOTPeOYIOTH JTOAT-
KoBoro BusueHHs. lle Hacammnepes crocyerbes docdaTy riapOKCHIPONLIKPOXMATIO.
Y mokxymenrax BOO3 € nawni, 1o npu BBeAEHHI 10 pauioHy Imypis Big 5 mo 25 %
XIMIYHO MOAU(BIKOBAaHHX KPOXMAliB BHHHMKAIOTH YpaKEHHA HUPOK. [IpH npomy
CTYMNiHb BUPAXXCHOCTI Ypa)kKeHHs 3aI©KWTh B KUTBKOCTI criokutoi peuoBuun. Ha
OCHOBI HMX A@HUX 3pOOJIEHO BHCHOBKH NP0 HEOOXIAHICTH HOAATKOrO BHBYECHHS LUX
ABUIL 1 AOCHiMXKEHHs ix martoreHe3y. ¥ pmonopimi O6’€THaHOro KOMITETY €KCIepTiB
DAO/BOO3 3 xapyoBuX 100aBOK BKa3yeThes, HI0 JomycTma 1000Ba 103a Momubi-
KOBaHMX KpOXMaJiB, fKa pEKOMEHAyBaJlach paHime s psafy MoaudikoBaHHX
KpPOXMaJiB fK “HeoOMexeHa”, 3apa3 po3risIacThbes K “HEeyTOUHEHA™.

Emunyenionoza (E462) — emunosuii emep uentonosu — ne ompumae ap-
conwmuozo cmamycy 0o3eonenocmi 8 Ykpaini, Pocii ma oinvwocmi kpain €spo-
neticokozo Cow3y, kpim Himeuuunu. He odepycas cmamycy Oozeonenocmi &
Ykpaini emynveamop ouoxmuncynsgpocyxyunam nampiiwo (E480). B Ykpaini ma
Himeuuuni maxoxc 3aboponenuii cmabinizamop Koavopy nonigiHinniponioon
(E1202), akuit 00360nenuii y kpainax €éponu ma Pocil.

Y kosoacnomy eupobrnuymei wiupoxo suxopucmogyemsca pocpam nampiio,
00HO-, 080-, mpu- i womupuzamiwienuii nipogocgopnoxucauii nampiii. 11i comni
MalTh BJIACTHBICTH 30iNMBIIYBAaTH BOJOrO3B’A3yIOUY 3[aTHICTH KOBOAacHOro apury.
Taki cnonyku B Iporieci NpuUroTyBaHHs ¢apiuy i TepmiyHoi 0OpoOxH koBbac yact-
KOBO TiIpomi3yroThcs A0 opTodocdarti, fki € enmuumu dochatamu y M sci.
Haii6inent 3aaTHi 1o rigponisy tpunonidpocdaru (Ha 90 %). ®ochaTH He BIIMBAIOTH
Ha IHTEHCHBHICTH 3a0apBieHHs KoBOac.

Jimimyrouum noxkasnukom Hewtkionueocmi Yiei zpynu cnoayK € cmam (pyHk-
Wil HUpOK. Y HUpKax moxcymb cnocmepizamuca 03HaKu Kaabyudixauit y pe3yinb-
mami 000amx06020 86edennn ocgramie 3 ixncero. e HeraTMBHO BILTHBAE Ha (YHK-
uiro HUpok. Buxomsun 3 uworo, O6’exnanuii Komirer excnepris ®AO/BOO3 peko-
MEH/IyBaB BUKOPHCTOBYBATH B TEXHOJIOT1l M SICONPOAYKTIB (hocGaTH B KLIBKOCTI, 110
He nepesunye 0,5 % Ha Macy M’sica (y nepepaxyHky Ha docdaTHuWiA aHTIAPHTT).
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13.7. Tokcukonorif xap4oBuUX KOHCEepBaHTIB

KoncepBantn — 1€ peyoBUHH, 1O 30UILIIYIOTH CTPOK 30epiraHHs XapyoBHX
HPOAYKTIB 4epe3 iX 3aXHCT BiJl MiKpOOi0OJIOTi4HOrO MCYBaHHS.

He no3Bonserscs BBOOMTH XiMiYHI KOHCEPBAHTH Y HPOLYKTH MacoBOT'O CIO-
XHMBaHHA: 60pOWHO, X106, MOJIOKO, CBIXE M’SCO, CHeniali3oBaHi AIETHYHI POLYKTH i
NPOAYKTH MUTAYOrO Xap4uyBaHHS, a TAKOXK BHPOOH, SIKI NO3HA4YaKOThC AK “‘HATY-
panpHi”. JIng KOHCepBYBaHHS IPOAYKTIB MOKHA BHKOPHCTOBYBAaTH KOMOIHAIi He
OUTBII HDXK JBOX XIMIYHUX KOHCEpBaHTIB. [Ipy NBOMY CyMapHa KOHLEHTpAaLlis KOH-
CEPBAHTIB y NPOAYKTI HE IOBHHHA NEPEBHIIYBaTH MAKCHMAJIBHO JAONYCTHMY
KOHIEHTPAL{IO TOr0 KOHCEPBAHTY, /lsl SIKOTO BOHA HIDKYA.

Koncepeanmu, aki nowkooscyloms KiimuHu MIKpoopzamnizmie 360pomHo,
Haiugarwomvca OakmepiocmamuyHuUMu, a He360POMHO — OGaAKMeEPpUYUOHUMU.
LlIsudkicms OaxmepuyuoHol Oii nideuugyemocs 3i 3GinbUWEHHAM KOHUEHmMpayii
KOHCEpeaHmy ma memnepamypu.

Jis XiMIYHUX CHOJIYK, CBOEIO Y€Prolo, BILTUBAE HAa OOMIH PEYOBMH Y KIITHHI
MIKpOOpPTaHi3My, SKHHA perymoerses Aicto ¢epMenTiB. XiMIiuHI pE4OBHHH, 3QJIEKHO
BiA iX peaxiifHOI 3HaTHOCTI, MOXKYTh DOIIKOJPKYBATH KIITHHHI (pepMEHTH uepes
B3aeMofil0 3 iX QyHKIiOHaNBHHUMHM rpynamu. IIpu oMy pyitnyBanus aGo Groky-
BaHHA BiANOBLIHOI IPYNH, fKa B3aEMOi€ 3 cyOcrpaTtoM a0 KOhEepMEHTOM, Mpu-
IHHsE a00 CIIOBLIBLHIOE KATATITHYHY PEaKIio.

BinpiicTe KOHCEpPBAHTIB BOJIOMIE CHENHU(IYHOK Ti€I0 BIAHOCHO Pi3HMX BHIIB
MikpoopraHi3miB. Pa3oM 3 TUM, IICYBaHHS XapyoOBHMX MPOAYKTIB 3yMoBicHe 6ararema
BUJAMM MiKpOOprauismis. ToMy CTBOpEHHS Ta 3aCTOCyBaHHsA KOMOGIHOBaHOI cymilli
KOHCEPBAHTIB MAa€ IEBHI IepeBard. AIMTHBHA i ABOX pPEYOBHH MOXIMBA 3a
PaxyHOK TOrO, IO OfHA 3 HUX, AiIOYH Ha OOOJIOHKY KJITHHH, FIOJETIIYE MPOHUK-
HEHHA B KJITUHY iHmoi. B iHmoMy BapiaHTi oiuH 3 KOHCepBaHTiB 3HMKYe pH, i Toai
eexTuBHICTS Hii APYTOro MiBUILYETHCA.

Dopmansoezio (mypawunuii anrvoezio, E240) € nerkopo3unHHHM ra3oM 3
PI3KHM 3araxoM, SIKHii CHJIBHO MOJPA3HIOE CIIN30Bi OOONOHKH NMXaNbHUX HUIAXIB.
Bmict dopMansieriny y dopmanini (Boguuii pozuun) — 35-40 %. dopmainbieria
BIIOMUH 5K NOBINBHO Ait0uMH nesindikyrounii 3aci6. Bin 3maTamii pearyBaTtu 3
amidorpynamu 6inkiB. B Ykpaini 3ab6oponeno euxopucmanus gopmansvdezioy
(E240), xoua ¢ kpainax €sponu 6in 00360.1eHUIL

Ypomponin (cexcamemunenmempamin, E239) — O6ini

kpuctamu 6e3 3araxy. Bin nosomenuit B Ykpaiui 3 4.01.1999 p.

r W ['eKCAMETHIIEHTETPAMIH YTBOPIOETHCA 1pH i (hopMarTiHy HA amiax.
LN}\I \i/N ITpu rileon.isi Ir vreKcamerMneHTeIpaMiHy yIBoproeTbess 1,2 1
¢dopmanbaeriny. lleli npemapaT BUKOPHUCTOBYETHCS IS KOHCEp-

Yporpornin BYBaHHs IKpH, IIpecepBiB 3 puOH Ta PakononiOHHMX, a IHKOIH NpH

BHPOOHHIITBI CHPIB 3 METOIO PEry/IIOBaHHsA MPOLIECIB OPOMIHHSL.

258

Migmuxipae BBeneHHsa 35-40 % po3uMHY reKCaMETHIICHTETPaMiHY BHKJIMKAE
HOBOYTBOpeHHS y 1typiB. Ilim yac ekcriepuMeHTIB Ha KOMaxXax BHSBJIEHO MyTareHHUI
edexr. 3a mamumu BOO3, ponmycruma po6oBa 11033 reKCaMETHIICHTEIPaMiHy He
MOBUHHA nepeBuinyBatd 0,15 MI/KT MacH Tina rpd BHKOPHCTaHHI HOro mis KOH-
cepBallii KOBOAaCHUX OOOJIOHOK i XOJOMHUX MAapUHANiB A8 PUOHOI mpomykuii. ['ex-
CaMETUJIEHTETPaMiH 3aCTOCOBYETBCA Y PAAI KpaiH M Iy»ke OOMEKCEHOro mepemiky
NPOAYKTiB XapuyBaHHs. B Ykpaiui Bukopucranns yporponiny (E239) nossosnene.

B Ykpaini ne ooepyacanu cmamycy 0o3zeonenocmi maxi xoncepeanmu: ou-
Memunouxapbonam (E242), noxioni napa-oxcubensoiinoi xucnomu (E214-219),
amoni ayemam (E264), oeziopayemosa kucroma (E265), nampiro oeziopayemam
(E266), nponionosa xucnoma (E280), nponionamu (E281-283).

Humemunouxapbonam (E242) — anTnMikpoOHHII npenapaT, sSIKHH BHKOpHC-
TOBYETLCA 1151 (PPYKTOBHX COKIB, O€3aJIKOroIbHHX HamoiB Ta BHH. Y BOIHHX pO3-
YHMHaX BiH He cTaOUIBHMH 1 Bipa3y pO3KIAaJa€ThCA HAa METAHOM 1 JBOOKUC BYTJIELIO.
VYV HeBenukill KiTBKOCTI TakoXK YTBOPIOETBCH MerwiakapOouar. Buxopucranms
MUMETUIAUKapOoHaTy no3Boneno B Pocii, HiMewuunni. Amonio ayemam (E264) abo
OUMOGOKUCINTL AMOHIN He 003601eH Ul 00 6UKOPUCANHHA Y 6cix Kpainax €eponu i
Pocii. [leziopauemosa kucnoma (E265) ma wnampilo oeziopauemam (E266)
00360neHni AK Koncepsanmu minoku 6 Pocil.

Ilponionosa xkucnoma (E280) € nmpomixkHowo nankoto uukiy Kpebea i me-
tabomi3yeTbcst 0 MipOBHUHOTPagHOl Kuciotd. IIponionamu wnampio, kanio,
kaavyito (E281-E283) 3ycTpivaloThCs y NPOMYKTaX OpOMIHHS 1 BBAXAIOThCS MaJlo-
ToKcuunMH. llpu cnoxuBaHi 6 T TpomioHATYy HATPLIO B JACHB Y HOJOBIKiB
criocTepiraeThbes JIyXKHa peakitisi cedl. Y IypiB MponioHAT HATPIO MiABHLIYBAB BMICT
HYKpY Y CUpOBaTli KpoBi. B Ykpaini yi xoncepsanmu ne odeprcaiu abconromuozo
cmamycy 003601eH0ocHi.

3HayHyY KiNbKIiCTB KOHCEPBAHTIB MOXHA 33CTOCOBYBATH B YKpaiHi uis neBHUX
BUJIIB XapuyoBUX NpOAyKTiB. Haliwmupwuii dianazon 3acmocysanns xapaxmepruii
0z copbinoesoi kucnomu (E200) (tabnuws).

Cop0iHOBa KHCJIOTa IPUTHIYYE PICT Ta PO3BUTOK IUTICHABHX TIpHOIB,
IPDKIDKIB 1 MEHINIOKO MIPOI0 BOHA aKTHUBHA MPOTH Oaktepiid. Haibinpiny akTBHICTS
cop6inoBa kucisora mae ipa pH 4,5. CnitbHe BUKOPUCTAHHS KUCIIOTH Ta XJIOPHCTOrO
HaTpito migcumoe GYHTICTATHYHY Aif0 cOPOIHOBOI KHCIOTH. BoHa He 3MIHIOE
OpPTaHOJENTHYHUX BIACTHBOCTEH Xap4YOBUX MPOTYKTIB.

AnTtHMikpoOHa Aist copOiHOBOI KMCIOTH 0ararocTopoHHs: 1) BoHa HPHIHIYYE B
KIITHHAaX MIKpOOPraHi3MiB pi3Hi ()epMeHTH. 3 HUX OCOOIMBO BaXUIHBI (epMeHTH
BYIJIEBOZHOIO OOMiIHY — €HOJIa3a Ta JIAaKTATAErigporeHasa; 2) copOiHOBAa KHCIIOTA
NOPIBHAHO INMOOKO, X04a i He JAyXe Crenu}piuyHo, BTPYYAEThCS B LMK JIMMOHHOL
KUCIIOTH Ta IPUTHIYYE, Cepef iHMMX, (epMEHTH ManaTAeriiporeHasy, i3onuTpar-
JETiiporeHasy, o-KeTOrNyTapaTieriiporeHasy, CyKIHHATAEriiporeHasy, Gymapasy ta
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acrapTasy; 3) copOiHOBa KHCJIOTa, MAIOYH JIBa MOMBiiHI 3B’ A3KH, IHAKTHBYE (HEPMEHTH,
KOBAJICHTHO 3B’S3yI04M CyabQrifpwibHi rpynH; 4) y 3B’A3KY 3 BIIOMOIO Ji€i0
copOiHOBOI KHCJIOTH Ha KaTANa30IM03UTHBHI MIKPOOPTaHi3MH € MOXKJIMBUM il BIUIMB Ha
KaTajgady Ta nepokcHiasy. llpurniuyBansHy Ait0 cOpOiHOBOI KHCIOTH Ha MIKpo-
OpTaHI3MH He MOXKHA IOSCHHTH NPHFHIYEHHSM SKOro-Heby b OXHOr0 hepMeHTy.

Pasom 3 TuM, copbiHOBa KHCIIOTa Ma€ CIOPUATIMBY GioJOriuHy Ai0 Ha op-
radHisM. BoHa 37aTHa MiABMINYBATH IMyHONOFIYHY PEAKTHBHICTh 1 JETOKCHKALIAHY
3[0aTHICTb OpraHizMy. B opraHi3mi moanHu copGiHOBa KHCIO0Ta METaGomi3yeThes 3
YTBOPEHHSAM OLTOBOI i [3-OKCHMACISHOT KHCITOT.

MJP copOinoBoi KHCIOTH Y Pi3HHX rPYNax XapYoOBHX MPOAYKTIB

I'pyna nponoBoJib4HX TOBapiB MJP, Mr/Kr; Mr/a
Coxu mi1010BO-Ar1IHI 600
CoKH NI0X0BO-ATi/IHI JUist NepepobKu 1000
KoncepBu nmnomoBo-oBo4eBi 800
JxeM, MOBHJUTO, MapMenaj 500
Bumniyka 1000
Kpem mnd o31061eHHS TOPTIB 2000
besankorosusHi Hamoi 500
Coycu, ripudus 1000
Buna 200
Maprapun 800
Maiiones 1000
Mornoko 3ryuiene 200
CvpH o3piBaroyi i miaBieHi 1000
Kogbacu cupoxoirdesi 500
Ixpa 3epHHCTa n0COCEBa Ta OCETPOBa 1000

HakysanpHi MaTepiany Ul OPOAYKTIB XapuyyBaHHs 1000-3000 mr/m’

Cop6inoBa kMCIOTa, cOpOaTH Kalil0 Ta KaJbUII0 MO3BOJIEHI Y BCiX KpaiHax
CBITY M1 KOHCepBallii 6araTb0X Xap4oBHX MPOAYKTiB. J[03BONIEHI MaKCUMAaITbHI Kilb-
KOCTI (32 €KUM BHHATKOM) cki1afatoTs Binx 0,1 1o 0,2 %. Yeaciinok 6e33anepeunoi
ririeHivHol Ge3lek B YChOMY B CBIiTl CHOCTEPIra€ThCs TEHIEHIisE BHKOPUCTAHHS
COp6i1HOBOT KUCIIOTH 3aMiCTh IHIIMX, MEHII HEPEeBIPEHUX KOHCEPBAHTIB.

O6’eqnanuM komirerom ekcnepris PAO/BOO3 3 xapyoBux m00aBoK
BCTaHOBJIEHA Oe3yMOBHO IONyCTMMa 7033 COpOIHOBOI KHCJIOTH U JIIOAHHH 10
12,5 Mr/kr MacH, a YMOBHO AonycTuMa — 12,525 MI/Kr MacH Tina.

benszoina xucnoma (E21() — 6e36apBHa KpUCTaldiyHa pEeYOBHHA, BaXKO-
posunHHa y Bozi (1 ry 350 mu) i merkopozunHHa B erunosomy cnupti (1 ©y 3 mi).

AHTHMIKpOGHa Jiisi 6€H30HHOT KHCIIOTH 3yMOBJIEHA 3[ATHICTIO IPUTHIYYBATH B
MIKPOOHHX KIITHHaX aKTUBHICTh OKHUCHO-BIZHOBHHMX (epmentiB. Hampuxman, mpu
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IHrIOYBaHHI KaTajga3H i MepOKCHAA3H HAKONUYYEThCS NEPOKCHI BOIHIO, SKHH IpH-
rHiYye JisTbHICTh MIKpOOHOI KiTHHH. ben3oiina Kuciaora 31aTHa O10KyBaTH Jlinasy i
CYKI{HHATAETiiporeHasy — (epMeHTH, sKi pO3LUCIIIOITh KUPH 1 kpoxmaib. Bona
IPHUTHIYY€E PICT IPIK/DKIB 1 MacIsHOKHCINX Oakrepiid, cnabko nie Ha OakTepii onro-
BOKHCJIOr0 OpOJIIHHS 1 He3HAYHOI MIpOI0 — Ha MOJOYHOKUCNY Mikpoduiopy i miic-
HABI TpUOH. SIK KOHCepBaHT OcH30HHA KHCIOTa BHKOPHCTOBYETBCS I OaraThox
MPOAYKTIB.

Bensoiina KHCIOTa MPAKTHYHO HE aKYMYTIOETbCS B OpraHi3Mi JromuHy. BoHa
YTBOPIOE OEH30UINITIKOKONb a00 FIIypOBY KHCIOTY, y BUIVISI AKHX Malike MOBHICTIO
BH/ILUISETHCA 3 OpraHi3my. Pa3oM 3 TUM, IiTH MaioTh ¢1a0Ky 34aTHICTh IHAKTHBYBATH
B Oprasi3mi 6eH30lHy kuciaory. [Ipy nboMy, YUM MOJIOMIHUI iX Bik, TUM Oe33axuc-
HillMM € OpraHi3M I0oA0 IKLUIMBOro BIUIMBY OcH30HHOI KHciaoTH. besymoBHO
JIOTiycTHMa I03a OEH30MHOT KHCIOTH JIsl IFOAUHU CTAHOBHTH O 5 MI/KI MAcH Tila, a
YMOBHO JlonycTuMa ~ 5—10 Mr/kr MacH.

Cinp 6eH3oiHOi kMcnotH — Oensoar Hatpio (E211) — Moxe BHKOpHCTO-
BYBATHCH 3aMiCTh GEH30HHOI KHCIIOTH 3 NepeBiTHMM KoediuientoM 1,18. B Ykpaini
BUKopHcTanns GeH3oiiHol kuciaoru (E210) Ta 6ensoary Hatpito (E211) nossonene.

Bensoar xkamiio (E212) ta Genzoar kanbniro Oyau go3BosieHi B YkpaiHi 0
4.01.2000 poky. 3a Hosumu danumu 6yno euneieno, wjo Gensoam nampivo E211
30amuuii nopywysamu cmpyxkmypy Juoocvkozo JHK. € noboweanns, wo ue-
3a6apom euA6IeHA NPOBieMa MOdKCe HAGYMU MAKO20 CamMO20 POIMAxYy, AK i nepeo-
uacHe CMAPINHA MA WIKO20J3M, OCKIIbKH 6ICUGAHHA NPOOYKMIE, AKi micmams
fenzoam nampito, modce npusecmu 00 pPO3GUMKY WUPO3Y newinKku i Xeopodu
Iapxkincona. Bemanosneno, wio ueil inzpedienm y dazamvox 6HNAOKAX 6UKIUKAE
pak, ockineku, ecmynarouu 8 peaxyiio 3 gimaminom C, mpancgopmyeasca é Kan-
yepozennuii Oen3oi.

Jsookuc cipru (cipuucmuii anziopuo, E22() moxe ciyryBaTH KOHCEPBAHTOM
i crabimizaTopoM KOHCHUCTEHUIl NpoaykTy. BiH nmpuraiyye picT miicHsABHX rpuOiB,
JPDKIKIB Ta aepoOHUX OakTepiid. Y KHCIIOMY CepefoBHINI aHTHMIKpoOHuil edekt
JIBOOKHCY CIpKY MMIIBHIIYETHCS.

Cynwhimu moxcyms gukiuxkamu y jarooeil AK icmunny anepziro, mak i nceg-
Odoanepziuni peaxuii. Peaxuyii nenepenocumocmi cynvhimie nadysaiomo nepe-
6AXNCHO Oopm Kponug’sanku abo nanadie acmmu. 3a1eHcHo i0 CRPUHHAMIINEOCH
opzanizmy peakuyiio moxcyms eurauxamu 6io 2 0o 250 mz deooxucy cipxu. Tomy
3AKOH BUMAZAE 8KA3YEAMU HA eMUKEMKAX XAPUOGUX NPOOYKMIE HAAGHICMb 6 HUX
cynvimie.

Tpucyraicts 0,5-2 % OGicynpdiry HaTpiO B KOpPMI LIypiB NPOTATOM POKY BeZEe
JI0 ypakeHHs iX HepBOBOI CHCTEMH, CTATEBHX OPraHiB, KICTKOBOI TKAHHHM, HUPOK Ta
immmx BHyTpimHiX opraniB. KoHnenrpanis meHme 0,25 % He IpHBOOMTB A0
NaToJOriuHuX sBHIN (pH KoHUeHTpauii moHax 0,1 % crnocTepira€Tbesi MPOHOC).
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Jlociau Ha YOTUPHOX MOKOJIHHSX UIypPiB, K1 OTPUMYBAJIM BUHO, 110 MiCTHTS Big 100
10 450 mMr SO; Ha 1 11, He HOKa3aIM BiAXWIEHb BiJi HOPMH HIONO 3aCBOEHHS OlKa 3
KOPMY, 3IaTHOCTI 10 PO3MHMKEHHSI, 332 MAKPOCKONIIYHHM Ta FiCTOJIOTYHUM CTaHAMH,
GiOXIMIYHOIO TOBEIIHKOI Ta MAaco Pi3HHX BHYTDPILIHIX OpraHiB. Y UIypiB, sKi
OTPUMYBAJIH BHHO 3 BULIAM BMICTOM SO,, CHOCTEPIranocs ynoBuUIbHEHHS PO3BUTKY.

Cipyucmuii anziopuo pyiinye miamin ma 0iomun, a 6Hacl1i0OK NOCUIEHHA
OKUCHIOBQIIBHUX Npoyecie Mmodxce npusecmu 00 Oeiyumy 6 opzanizmi mo-
Koghepony. [Ind MOMUHN BCTAaHOBJIEHa Oe3yMOBHO JOIycTHMa Jo6oBa no3a (y me-
pepaxyHKy Ha ABOOKHC cipkn) 1o 0,35 mr i ymosHo porycruma — 0,35-1,5 mMr Ha 1
Kinorpam MacH Tina. B Ykpaini euxopucmanna oeooxucy cipku (E220) dozsoneno.

Ilepoxcuo 600uw B YKpaiHi H03BOJECHO BHKOPUCTOBYBATH TPU BHPOOHHUIITBI
HarniB(habpHUKaTiB-3ar0TOBOK JUIS KOHCEPBHOI MPOMUCIOBOCTI 3 MOPKBH, MOy Ta
outoro xopinHsa. B rorosux HamiBdpabpukartaX 3aJMIIKH NEPOKCHIY BOJHIO He
JonyckatoThes. IlepokcHa BOMHIO Ta WOro KOHLIEHTPOBaHI PO3YHHH IOPYILYIOTH
CTPYKTYpy TKaHuH. [IpoTe He He CTBOPIOE TOKCHKOJNOTIYHHX HpoOJieM, OCKINBKH Y
NPHACYTHOCTI OPraHiYHOro MaTepiany BiH MIBHKO PO3KIAJA€THCS HA BOMY Ta KHCCHb.

Cvozooui 8 Oinvumocmi Kpain nepoxcud 00HI0 3a00pOHeHUIl AK Xapuoga
dobasKa, OCKinbKu 6iH, OYOYYU OKUCHIOBAYEM, MOICE B3AEMOIAMU 3 KOMNOHEH-
mamu xapuogux npooykmie (nanpuknao, eimaminamu) abo nadasamu Hebaxycany
gioobinrorouy diro. Y HiMedunHi mepoKcHa BOIHIO JO3BOJIEHUH TUIBKM JJIst BHOLMIO-
BaHHsI KPOXMAJIO, JXKEIATHHY Ta pUOHUX MapuHAIIB (PONBMOIICIB).

Mypawuna xucroma (E236) xapaxTepH3yeThCs CHIILHOK aHTUMIKpOOHOMO
Ji€r0, 0OCOOJIMBO HA JIPLKIDKI 1 MIiCHsB1 rpHOH. Y BUTBHOMY CTaHi BOHA 3yCTPIiYaeThCs
y GKOIMHOMY MeJi, a Cligu — B Arofax MaavHU. [Ipu BHcOKii KOHIEHTpallii BoHa
OpOSIBISE TOKCHYHY [i10. Y XapyoBHX MPOAYKTax 3[aTHA MEPEBOJUTH B 0CaJ MeEK-
THHOBI pEYOBWHH, IO AEIKOK Mipow0 oOMexye il BHKOpHCTaHHSA. B miteparypi
CTBEPDKYETHCS, MO MypalliMHa KHCI0TA NOBLUIFHO OKHCHIOETHCS B OPTaHi3Mi JTFOTHHA
Ta TOMY TIOTaHO BUBOIWTHCs. BoHa 3maTHa iHriOyBaTH ekl TKaHWHHI (hepMeHTH,
3aBAAKH YOMY MOXUIMBE NOPYLUEHHs (PYHKII] EYiHKH 1 HUPOK.

Mypawiuna kucnioma, gopmiamu nampiro ma Kanabyilo noxu 0036071€Hi 6
0eaKux €8ponelicbKux Kpainax 0isa KoHcepeayii okpeMux 6udis xapuoeux npo-
oykmie. IIpoexm maiibymuvozo 3axonooascmea €sponeiicvkozo Cniemosgapucmea
ne nepedbauac ix euxopucmannus. JlonyctuMme H000BE CHOXUBAaHHSI MYypamIMHOL
KHCJIOTH HE MOBMHHO TepeBuinyBatd 0,5 mr/kr macu Tina. B Ykpainui mypawmuna
Kucaoma ma it noxioui He o0epicaniu abconromuozo cmamycy 003601€H0CHi.

Bopua xucnoma (E284) — Gina xpucranigyga pedoBHHa 0e3 3amaxy, 3 TPOXH
kucIyBaTHM npucMmakoM. bopha kxuciora (HsBOs) i 6ypa, 6opaxc (Na.B,O; - 10
H,0) (E285) npotaroM TpHBaloro 4acy HHPOKO BUKOPHCTOBYBAIUCh y €Bponi s
KOHCepBallii MaprapuHy Ta maciia. Cporogdi ix maike He BHKOPHCTOBYIOTH SIK
KOHCEPBAHTH XaPYOBHMX IMpPOAYKTiB. IX TOKCHYHICTH HE3HAYHA, MPOTE LIBUIKICTH

262

BHBE/ICHHS 3 OPTraHi3My Jy)X€ Maja, TOMY IPHIIOM HaBITh HEBETHKHX KUTBKOCTEH LHX
CIOIYK Ma€ KyMyJIATUBHMH edeKT. bopHa kucnora 3maTHa HaKOIIMYYBAaTHCh B Opra-
HIi3Mi MEpPEeBaXHO B MO3KY Ta LIEHTPaNbHilt HEPBOBIH cucTeMi. Y BEIMKHX KOHIIEHT-
palifix BOHA 3HIDKYE CIIOXHMBAaHHSA TKAHMHAMH KMCHIO, OKHCHEHHs aJpeHaliHy. B
marepianax O0’egHaHoro komirtery ekcreptiB ®AQO/BOO3 3 xapuoBux m06aBok
OMHUCAHO HATONOrIYHY JMit0 OOpHOI KHCIOTH, SIKa TPOABIAETRCA Y BUIJISAAL
NOApa3sHEHHS KHIIEYHHKY, IIKIPH 1 MOIIKOPKEHHS HUPOK. Y Neskux kpaiHax GopHa
KHCIIOTa JO3BOJIEHA TITBKU JUIl KOHCEPBYBAaHHS IKPH Y KOHIEHTpaIlil He BUIii 3a
4 r/kr. B ¥xpaini 6Gopna Kuchroma ak xapuosa Oobaska He odeprcana
abconomnozo cmamycy 0036071eHOCHI, A GUKOPUCMANHA Oypu 00380/1€He.

3a TexHonoriyHoi HeoOXigHOCTi B YKpaiHi MOXHA BHKOPHUCTOBYBATH OIITOBY
kuciory (E260), anerat natpito (E262) ta anerat kanbitito (E263).

13.8. Tokcukonoria xap4yoBUX aHTUOKCUAAHTIB

AWTHOKCHIaHTaMH Ha3HBalOTh PCUOBHUHH, 10 TIOMOBXYIOTH TEPMiH 30epiraHHs
MPOAYKTIB Xap4yyBaHHs], 3axXUIAI0YHM BiJ NCYyBaHHS (IPOTOPKIOCTI KUPIB Ta 3MIHH
KOJIBOPY), 3yMOBJICHOT'O OKHCHEHHSIM.

3HayHa KiUTbKICTh aHTMOKHUCHIOBAYiB MICTHTBCA Y Pi3HUX pocnuHax. ®eHonu ta
nonicheHonH, AKi 3HAXOJATHCS y MI0JaX, 0BOYAX 1 yai, SHIKYIOTh PU3HK BUHHKHEHHSI
PaKOBHX 3aXBOpIOBaHb. BusBieHo, mo 2 % po3uuH keepuetuHy i 4 % po3uun
PYTHHY NPHTHIYYIOTH PiCT MyXJIHH.

B oxHOMY pOAYKTi MOXKE BUKOPHCTOBYBATHCH TLIBKH OJUH AHTHOKCHIAHT, HE
6epydn 1o ysaru cuneprictiB. B Ykpaini 6e3 oOMexeHb q03BOJIEH] TaKi aHTHOKCH-
JaHTH Ta cuHepricth: ackopOiHoBa kucinora (E300), ackopGar natpiio (E301),
ackop6in manemitat (E304), ackop6in creapar (E305), KOHIEHTpaT CYMillli TOKO-
¢eponis (E306), a-roxodepon (E307), y-roxodepon (E308), d-roxodepon (E309),
i3oackopbat Hatpito (E316), Oyrunrigpokcuanizon (E320), GyTWIripoKcHTOMyOI
(E321), nenurunu (E322).

Acxopoinoea kucnoma (E300) Mae auTHOKUCHIOBANIBHI BIIACTUBOCTI Ta 3aTHA
3amobiraTi OKHCHEHHIO HPIB, JKUPOBHX €MYJbCili Ta cyxoro Mojgoka. ¥ XOCTiI-
XKeHHAX NpHu 30epiraHHi BepIIKOBOIO Macia BWSBIEHO BHIY AHTHOKUCHIOBAJIBHY
aKTHUBHICTH acKOpOiHOBOi KHCIOTH MOPIBHAHO 3 IHIIUMM iHrpenieHTamu. [lpu
JOCHIAKEHHI BIUTUBY ackopOiHoBoi kuciotd (0,025 %) Ha COHAIIHMKOBY OJIiIO
BHUSBJIEHO, LII0 BOHA MiABMILYE il CTaOLIBHICTE OO OKUCHEHHA B 1,9 pa3a. Pesynbratu
OPOBEJCHUX JOCTIHKEHb peakUiii 0OMiHYy pajlKanaMH MiK CaMOOKMCHIOBAIBHHUMH
MOMIHEHACHYESHUMH JIiMiZJaMH 1 acCKOPOIHOBOKO KHCIIOTOK JAld 3MOI'Y BCTAHOBHTH
MeXaHi3M 0OMiHy pajuKaiiB i OOpPHBY MOJEKYISIPHOIO JIAHIIOTa aHTHOKHCHIOBA-
gamu. Lle Moxxe OyTH BHKOPUCTAHO IUIsi IHTIOYBaHHS OKHCHEHHS ITOIHCHACHYEHHX
JginigiB. AcKopOIHOBY KHMCIOTY I€PEBaXXHO BHKODHCTOBYIOTH pa3oM 3 IHHIHMMU

263



no6aBkamu. HanpHkiaj, BOHA BUSBISIE BUCOKY aHTHOKHCHIOBAJIBHY aKTHBHICTB 3 [3-
TokogeponoM, BitaMiHOM P, a Takox OarateMa BMJaMH JIKapChKO-TEXHIYHOT
CHPOBHHH Ta 11 EKCTPAKTaAMH.

Ackopéinnanemimam (noxione ackopéinoeoi kucnomu, E304) nidsuugye
cmabinbricmb COHAUWHUKOGOT 0Ll 00 oKucnenna y 1,7 pasa, 6in 0o3eonenuii o1a
suxopucmanuns ¢ Ykpaini. Kpim E300 ma E304, 0o3eoneni 0na 6ukopucmanus 6
Ykpaini ackopbam nampir (E301) ma ackopbin cmeapam (E305).

Toxogeponu (E307-E309) nommpeHi B mpHpoal. BoHM He MaloTh TOK-
CHYHOCTI, TEPATOI€HHUX, MyTareHHUX a00 KaHIEpOreHHNX BJIACTHBOCTEH. VY mimigax
TBapUH BUSBICHUH TiNBKH 0-TOKO(EpOI, TONI AK y POCIMHHMX Iimizax 3Haiaeno 4
i3oMepu Tokodepony i BimmosiaHi TokoTpienomd. CTiiiKicTh oniff i XupiB 40 OKHUC-
HEHHS 3a7€XHTh BiI BMICTY TOKO(EpOIiB Ta CKIaay >KUPHUX KHCIIOT.

Beaxaerbes, 10 BMICT TokodepoliB y canoMacax € JOCTaTHI and iX cra-
Ginizanii, TOMy 10 G-TOKO}EpOa Mae BHCOKY KOHCTaHTy HIBUAKOCTi iHIiOYBaHHS.
HalinepcnekTUBHIIIMM  HANPSMOM  HiJBHIUEHHS OKUCHIOBAIBHOI  CTabimbHOCTI
CaJIOMacCiB € 3HIDKEHHS MIBHIKOCTI IHIIJFOBAHHS BHACIKIJIOK BHBEJEHHS IIPOOKCH-
nanTiB. JoHHM 3ami3a i Mizi 3yMOBIIOIOTE pO3KiIaj o- Ta Y-Tokodepony. AckopbiHoBa
KHCIOTa IOBHICTIO IHTiIOye mit0 iOHIB Mini Ha a- Ta y-Tokodepon. IIpucyTHiCTb
JMMOHHOI KHCIOTH MiJBHINYE CTIHKICTH 0~ 1 y-ToKO(epoiiB 10 Ail i0HIB 3aii3a, TOxX
Sk acKopbGiHOBa KMCIIOTa MOBHICTIO NMpPUTHiuye ued BruB. Tokodeponn no3BoneHi
Ul BAKOPUCTAHHS B Y KpaiHi.

@oconiniou (neyumunu, E322) Binirpatorh BaKIMBY pOJb B OpraHizMi
moauHd. BoHM MOXKYTh OOpHBaTH JIAHUIOTH B PEakLifsX 3 IEPOKCHIAHWUMH Daju-
KanaMu i OyTH CHHEPriCTaMH MPUPOJHMX AHTHOKHCHIOBaYiB. BOHM 3IaTHiI yTBOpIO-
BaTW 3 BaKXKUMHU MeTalaMM c1aboaKTHBHI KOMIUIEKCH, pereHepyBaTH  (heHONbHI
AHTHOKHCHIOBAYi, IHAKTUBYBATH BUIbHI PaJHKaiTH B MPOLEC] YTBOPEHHA TEPOKCHIB.
Jlo3BoueHi J/1s BAKOPHUCTaHHS B Y KpaiHi.

EBymuncziopoxcuanizon (E320) — ue aHTUOKUCHIOBAaY (JEHONBHOIO THUITY, SIKHH
CKIAJAETBCA 31 cyMimi IBOX i3omepiB. Bymunziopoxcuanizon Moxe NPOSBIATH
TOKCHYHY [it0 Ha opraism. IIpu TpuBamoMy BBemeHHI 500 Mr/kr OyTHITiAPOOK-
CHMAHI301y Y JOCTIIHMX TBAPUH CIIOCTEPIraNvch 3MiHM JimigHoro obminy. O6’en-
Hanuit koMiter excnepTis PAO/BOO3 3 xapuoBux J00aBOK BCTAHOBUB THMYACOBO
ponyctuMe 1000Be HaIXOIDKeHHsS OyTHITiIpookcHaHi3ony Ha pieHi g0 0,5 MI/kr
Mack Tima, a ymoBHo momyctume — 0,5-2 wr/kr macu Ttina. Jlo3BoneHuil mis
BHUKOPHCTaHHSA B YKpaiHi.

Bymunziopoxcumonyon (ionon, E321) — antu- CH,

OKCH/JIAHT, IO BUKOPHUCTOBYETHCS Y Xap4oBiii mpoMuc-
JIOBOCTI JUIS CHOBUIBHEHHS OKHMCHEHHS TBapHHHUX
TOIDIEHHX KHPIB 1 COMOHOrO HIMUKA. byruarigpokcu-  HsC CHs
TOJIYOJI MOXC TPOSIBIISTH TOKCHYHY [il0 Ha OpraHi3M WC th, OH CH3CH3

moauHd. J1so OyTHATIAPOKCUTONYONY UIA IIypiB NIpH .
: ByTHAT1IpOKCHTONYON
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[epopaJbHOMY BBeAEHHI craHoBHUTH 1700-1970 wmr/kr macu rina. Tpusane
fiepopaibHE BBEAECHHS OYTUNTLAPOKCUTONYOIY B 1031 2—3 % Bin 3arajbHOl KiTbKOCTI
ixi (abo 1-1,5 r/kr MacH Tila) NPUBOJMIIO MO PO3BUTKY MATONOTIYHHUX 3MiH Y
BHYTPIIUHIX OpraHax 1 HaKofMYeHHS OyTHITIIPOKCHTONYONY Y KHUPOBiH TKaHUHI.
IMpu TpuBanomy BBeaeHHi 500 MI/Kr OYyTHATIIPOKCUTONYONY B €KCIIEPUMEHTAILHUX
TBapUH criocTepiranacs 3MiHa JIMiHOro o0OMiHy.

0O0’emnanuii koMiter excreprie ®AO/BOO3 3 xapuyoBUX J00aBOK 3a3Hauus,
W40 IOHON NIOCUNIOE KAHUEPOZeHHY Oito deaxux inuux xXimiunux pevoeun. Deno-
MeH 11020 “CnpuaHHA” KaHuepozene3y 6 PIZHUX Op2AHAX RPUBEPMAE CEPUO3HY
yeazy onkonozie. Mexanizmu 0ii 3anuwaiomocsa 00 Kinya ne pozkpumumu. J10380-
JIEHUH [T BUKOPUCTaHHS B YKpaiHi.

13.9. BusHauyeHHsa xap4oBux nobaBok
y npoayKrtax xapuyBaHHs

13.9.1. BuszHa4yeHHsi 6eH30lHOI i copbiHogoi kucnom
y xap4yosux npodykmax MemodoM MmoHKowapoeoi xpomamoezpadgii

Memoo eiddopy i nidzomoeku npoé6. Binbip 1 miAroToBky mpod MpOBOAATH
BIIMIOBITHO IO HOPMATHBHO-TEXHIYHOT JOKYMEHTAIIil Ha KOHKPETHY MPOIYKIIIO.

Memoo monkowaposoi xpomamozpaghii. Meron 3acHOBaHMiI Ha eKCTpakmii
0cH30iiHOT 1 COpOIHOBOI KHUC/IOTH 3 XapyOBUX IPOAYKTIB IMEPETOHKOIO 3 BOASHOIO
Mapor 1/abo eKCTPaKIli€0 OpraHiYHMM PO3YMHHUKOM 3 MOJANBIIUM XpOMAaTorpa-
(hIYHUM PO3IUTEHHAM iX Y TOHKOMY Iapi copOeHTy.

Hpuzomysanusa cmanoapmuux po3uunie

Posunn 1. BigBaxyiorts 100 Mr OeH30/HHOI KHUCIOTH, NMEPEHOCATH Y MIpHY
KOOy Ha 25 MIJI 1 JOBOAATH O MITKH €THAUETATOM (KOHIEHTPALsl OTPUMAHOIO
pPO3YHHY 4 MI/Mn).

Pozuns 2. BigaxytoTts 40 Mr copGiHOBOI KUCIOTH, IEPEHOCATH Y MIpHY KOJI0Y
Ha 100 M1 i OBOIATH 0 MITKHM €THUIAIETaTOM (KOHIEHTpALis OTPUMAHOTO PO3UHHY
0,4 mMr/mm).

Po3uun 3. 3Mimnyrots omHakoBi 06’emu posunHiB 1 i 2. KoHuenTpaitis 6eH3oii-
HOI KHCJIOTH B OTPUMaHOMy po34nHi 2,0 Mr/mi, copOinoBoi kucioru — 0,2 mr/mi.

HocainosHicTs podoTH
1. Buoinennsn bensounoi i copbinosor kuciom
Ipoby nponykty (kpiM HamoiB) Macolo 6iu3bko 10 T BiABaXKYIOTE 3 TOYHICTIO
10 0,01 r, moxpiOHIOIOTH 1 TOMOTEHI3YIOTh, AoAarouH 25 T Na,SO4 140 ma 1M H,SO,.
I'oMoreHat mepeHocATs B K00y eMHICTIO 1 JI, CIIONy4eHY 3 MapoyTBOPIOBa4YeM Ta
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XOJIONUIBHUKOM 1 HarpiBaroTh. BinroHsoTs OeH30iHY 1 COpOIHOBY KHCIIOTH 3 MAPOIO,
36upatots Gnu3pko 80 MuI gMCTHUIATY B KOMOy-mpuiiMad, sika Mictuth 10 M 1M
NaOH. JldcTHiaT mepeHocaTs y IUTMIIBHY JIiliky, gogaroTe Nap,SO, (Ha 10 M
quctunary popaioth 6 r Na,SO,), migkucisors IM H,SO4 mo pH 2,0-3,0 1 excr-
paryioTh Tpudi eTunaneraroM no 10 M koxHuit. O6’€1HaHUHN EKCTPAKT CYIIATh, JO0-
Jar4u 2 T npokaieHoro 6e3sogaHoro Na,SO,. Excrpakr ynaprorots 10 00’ emy 1 mit.

[pu aHami3i HAaIOiB BHKIIOYAIOTh CTadil0 BiAroHy, 10 Myl Hanow po30aBisiioTh
yaeidi 0,5M H,SO,, nogarots 10 r Na,SO4, IHTEHCHBHO NepeMilllyIOTh W excTpa-
rytoTh O€H30HHY Ta COpPOIHOBY KHUCIOTY TpUdi 1Mo 5 mu etnnaneraroM. OO0’ eanaHui
€KCTPaKT Cymarh, Aogawodd 1 r mpokaieHoro Oe3BomHoro Na,SO, Excrtpakr
yHapiorTh 10 00’emy 1 M.

2. AKicue susnauenns

2.1. Xpomamozpaghiune poszdinenna i ompumanna KaiiopysanvHoi Kpueor.
ToTyI0Th Cymill PO3YMHHHKIB: MeTpoNeiHui edip-x1opodopM-mierniosuit erep-
MypamidHa KHCIIOTa y chiBBifHoweHHi 00’emiB 20,0:8,0:2,8:4,2 i 3anuBaroth 1 y
KaMmepy g Tonkomaposoi xpomatorpacdii. [Imactunky “Cunydon YD 2547
pO3MIdalOTh M AKUM IPOCTHM OJiBHEM (110CNiIOBHI KpankH 1-6). Y kpanxu 1, 2, 5, 6
BHOCATH 10 1, 2, 4 1 8 MKJI pOo3udHYy 3, IIpH UBOMY KiNbKICTH GEH30WHOI KHCIOTH Y
BIATIOBIIHMX IIIMAX CTAHOBHTE 2, 4, 8 1 16 MKT, a copbirosoi kucioru — 0,2; 0,4; 0,8
i 1,6 mMxr. ¥ kpanku 3 i 4 Baocars 3 i 10 Mxn ekcrpakty. Hanocsts npobu Mikpo-
mmnpuueM abo MikpomoszatopoM. JliaMerp IUISMH HA CTapTi HE NOBHHEH MEPEBH-
myBaTH 2—3 MM. [InacTHHKY omyckaroTh y kamepy i XpoMaTtorpadyroTts 10 15 cM Big
ninii crapry. IToTiM nacTHHKY BUIMAIOTh, MIACYIIYIOTh 1 PO3rasaaoTs B Y @-cBitii
3 HOBXMHOIO XBHII 254 HM. HasiBHICTP TEMHHMX IISAM B €KCTPAKTi BiJHOCHO TUISAM
“CBiAKIB” CBIAYUTH NPO MPUCYTHICTH LIMX KOHCEPBAHTIB y MpoaykTi. [LIAMH B eKCT-
PaKTi MOPIBHIOIOTH 3 IUIAMaMH CTaHAAPTIB Bi3yajbHO 1 OUIHIOIOTH BMICT OEH30MHOT 1
copOiHOBOi KHCNOT y mpoOi. TemHi IIsMH B €KCTPAKTi i craHgaprax OOBOIATH
onisueM B Y D-cBiTii.

2.2. ITiomeepoxcenns nasenocmi Gensoiinor ma cop6inoeoi kuciom

Bben3zoiina xucjaora. Bucymeny IiacTHHKY po3pi3aloTh Mixk TOYkamH 3 1 4.
OnHy 4acTHHY OONPHCKYIOTh PO3YMHOM XJOPHOrO 3aji3a, a IOTIM — IMEPOKCHIY
BOIHIO 1 HarpiBatoTh 2 XB mpu 80-100 °C y cyumneHiit wadi. ITossa Gypo-diose-
TOBOrO 3a0apBiieHHA IIAM Ha XpPOMAaTOrpaMi eKCTPAKTY 3a KOJBOPOM NiATBEPKYE
HasBHICTh OEH30MHOI KHCIOTH B Mpodi.

Cop6inoBa kucjioTa. Jpyry HacTUHY INJIACTHHKH OONPUCKYIOTh PO3UHHOM
K:Cr,0; B H,SO4, miacynrytorh, oOMPHUCKYIOTE PO3YHMHOM 2-Tio0apOiTypoBOI KHC-
notu i HarpiBatoth 5 xB npu 100 °C B cymmbHiit madi. [TosBa MaTMHOBOrO 3a-
6apBieHHA IUIIM Ha XpOMATorpaMi eKCTpakKTy 32 KOJbOPOM IIATBEPKYE HASABHICThH
cOpOiHOBOI KHCIOTH Y HpoDi.
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IZI KoHTpOnbHi NnUTaHHA

Awh =

@

10.
11.
12.
13.

14.
15.
16.

17.
18.
19.

20.
21.
22.

LLlo o3Hayae TepmiH “xapuosi fobaskn™? [Ins 4Oro BUKOPUCTOBYIOTL Xap4osi fo6aBkn?
Konut poanoyanuy BukopucToByBatu xap4osi obasBkn?

lilo o3Hauvae iHaekc E?

3a AKMM NPUHUMNOM BU3Ha4YalTL OeaneuyHi 0o3u XapyoBux [o06aBOK y XapuoBuX
npoaykrax?

Aki 3aKOHW Ta HOPMATUBHI aKTW pernamMeHTyioTb BUKOPUCTaHHA xapyoBux fobaBok B
YkpaiHi?

Axuit opraH Bu3Hauyae AonycTumi A060BI AO3x Ta MakCUManbHO AONYCTUMUIA piBeHb
Xap4oBux 4oGaBOK y NpoAyKTax xapyyBaHHs B YkpaiHi?

SAki xapuosi noGasku 3a60POHEH] NSt BUKOPUCTaHHR B YKpaiHi?

SAxa pisHnLs Mix 3a60pOHEHUMU Ta HEA03BONEHUMU Xap4oBuMmM aobaskamMn?
OxapakrepuayinTe TOKCUKONOFiio Xxap4yoBux 6apBHUKIB.

Yum HebesnevHuin 6apBHUK TapTpasuH?

Aki 3 xapuosnx 6apBHUKIB 3a60poHeHi B YkpaiHi, a fki He [03BOSeHi?

o Bu 3HaeTe Npo TOKCUKOIONilo xap4oBux apoMaTtusaTopis?

o Take “6nakutHa KHUra apomaTu3aTopis”, AKi CBITOBI opraHisauii 3anmaiTbcs
[OCiPKEHHAM TOKCUKONOTiT apoOMaTUYHWUX Conyk?

llo Bu 3HaeTe Npo TOKCUKOMOTito NiAcUnioBaYis cMaky Ta apoMary?

llo Bu 3HaeTe Npo TOKCUKOIOrito nigconomxysayis?

Axi niaconomkysaui Bam Bigomi? Haeefite NpUKNaguM TOKCUMHWX peakuin npu
BMKOPUCTaHHI Xap4oBK1X NiACONOLKyBauiB.

U 3gaTHi CUHTETUYHI NiCONOMKYBadi BUKIIMKATH TOKCUYHI peakuii Npyu cnoXusaHHi?

o Bu 3HaeTe Npo TOKCUKOONito XapHoBUX PErynATOpiB KUCAOTHOCTI Ta NXKHOCTI?

Wo Bu 3HaeTe npo ToKCWKoMorio xapvoBux cTabinisaTopis, saryllyBadis,
KOMI/1EKCOYTBOPIOBAYIB Ta XENoYunX areHTis?

LLjo Bu 3HacTe Npo TOKCUKOMOTiKO Xap4oBUX KOHCEPBAHTIB ?

HAxi Bu 3HaeTte “Gesneudi’ Ta “HebeaneuHi” KOHCEpBaHTH xapuoBUX NPoOyKTiB?

o Take aHTUOKCUAAHTN ? YUM KOPUCHI aHTUOKCUAGHTU?
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Po3pin 14

Tokcukonorist KOMNOHeHTIB napymepHUxX
Ta KOCMeTU4YHUX 3acobiB

IIpnzHadyeHHs KOCMETHKH — HA/IaTH HIKipi oONUYYs Ta PykK, 3y0aM, BOJIOCCIO Ta
HIrTAM NpUBabIMBOro BUTIISAY, CHOBLUIBHHTH MPOLIEC CTApiHHA, 3aN00IrTH iX 3aXBO-
PIOBaHHAM TOLLO. BOgHOYAC KOCMETHYHI 3aCO0M — 1€ CYKYTIHICTh PEYOBUH, SKi Ma-
IOTh IIEBHUH TOKCUYHUH PH3UK IS JTIOJHHH.

IIpobneMu TOKCHKONOTIT KOCMETUMHUX 3aC00IB MArOTh OLIBII AK THCIYOIITHIO
icropiro. Tak, nocminuuky JlyBpy BCTAHOBHIM XIMIYHHIA CKJIaJl KOCMETHYHOI IMyJIpH,
AKOK0 KOPHCTYBanHcs erunercbki Mogauui 2000 pokiB g0 H. e. Byno BusBIeHO, IO
Pa3oM 3 NPUPOJHHMHE KOMIOHEHTAMH IyAPa MICTHTh PEYOBHHH, OTPUMAHI XIMIYHUM
uuaxoM. IlikaBo, mo myapa nepeBaxHo cKiIaaanacs 3 cojel miroMobymy, TOOTO 3 THX
KOMITOHEHTIB, BUKOPUCTAHHS KUX Y CyYacHIi KocMeTHIli 3a60pOHeHE.

3aznaunmo, mo nmonan 10 % popocnux JoAed MOTEPNaKTh Bil peaximii
OpraHisMy Ha KOCMETHYHI Ta Tiri€HiyHi 3ac00H y BUIIISA cBepOiHHSI, CYXOCTi LIKIpH,
BUHHKHEHHS BYTPIB, KOHTAKTHOTO JAEPMATHTY, GOTOACPMATUTY, ANEPridHIX peaKiliii
tomo. Lli sBuma 3ymoBieHi piero y 56 % BHOAKiB — OYHMILYBA4iB LIKipH (KPEMH,
KOCMETHYHE MOJIOUKO), 13 % — 3aco0iB forisiy 3a HIrTaMu, 8 % — napdymis, 6 % —
3aco0iB Jorisiay 3a Bostocesam, 17 % — iHnmx 3acobis.

OCHOBHMMHM BHMOTaMH IO KOCMETHYHHMX IpernapatiB i 3aco0iB aornsay 3a
TiIOM € Oe3meKa iX 3acTocyBaHHS (BIICYTHICTH Oyab-sikuX nmoGiuyuux aii). [Ipenaparu
1 3ac00H NPOXOJATH peTenbHy KIIHIKO-EKCIEPUMEHTANIBHY [TEPEBIPKY MEPE TIPOMHUC-
TIOBUM BHUPOOHMLTBOM. PazoM 3 THM y Hpoieci HIMPOKOro 3aCTOCYBAHHS HHUX MPO-
JYKTIB MOXXYTb BUSBHTHCS SIBUILA aJIEPTIYHHX 1 TOKCHYHHUX YCKIIaHEHb.

KocmernyHi 3aco6M OALIAIOTH Ha TaKi OCHOBHI rpymy: 1) 3acobu 3 gorisay 3a
HIKIPOIO 00NMYYs, TUIA, PYK 1 HIT; 2) 3aco0u 3 AOIALy 3a MOPOXKHHHOK poTa (3y6Hi
NACTH, eNIKCHpH); 3) IeKOpaTHBHA KOCMETHKA: ryOHa momaja, myapa, Tyil, JaK s
HIrTiB, KOCMeTHYHi oniBui; 4) 3aco6H 3 AOMIAALY 3a BOJOCCAM: MIAMIYHi, 6aib3aM,
KOH/MI[IOHEPH Ta OIOJICKyBadyi, 3ac00M /s YKJIaJaHHS, 3aBMBaHHA Ta (apOyBaHHA
BOJIOCCH; 5) iHINI KOCMETHYHi 3acOo0W: N€30[0paHTH, MiHHI MpemnapaTu s BaHH, a
TAKOXK IS IPHHHATTA Iylry; 6) TyaJeTHi MUJIa. ‘

Kocmernuni 3aco6u HajfdacTile MiCTATb: CIHPTH, CIMPTOBOIHI EKCTPAKTH
POCIIMH, XMPHI KHCIIOTH, BHILI CIIMPTH, BOCKH, TPHAIMJIIIINEPOIH, cilitifiopraniygi
CIIOTYKH, FeJIEyTBOPIOKOYi ar€HTH, NOBEPXHEBO-aKTHBHI CIIOMYKH, KOHCEPBAHTH, apo-
MaTHYHI PEYOBHHH, OApBHHKH Ta IIITMEHTH, BiTaMiHM Ta GiOJIOriYHO-aKTHMBHI CIIO-
Jykd. TOKCHKONOTI4HI eEeKTH MOXKYTh BHKJIMKATH 3aCTOCYBAHHSA: MPOILIEHIIIKOIIO,
NIOraHO OYMILEHOTO JIaHOMIHY, JY>KHOTO MMJIa, KOHCepBaHTIB (mapabeHu, GopMatin

268

TOIIO), APOMATH3ATOPIB, MOBEPXHEBO-aKTHBHMX CIIONYK, HANPHKIAL, JIAYpHICYIbdar
HaTpifo. B ocTaHHi poku y Jromeil 3pOCTalOTh IPOSBH TOKCHYHHX €(EKTIB miX
BILIMBOM Jii IHAMBIAYaIBHHUX IS HUX AJIEPreHiB y CKTali KOCMETHYHHX 3aC00iB.

14.1. TOKCUKORMOTrIf XXMPHUX KUCIIOT, CNUPTIB Ta BOCKIB

Muna mictare 6mu3pko 80 % coneil euwgux dcupnux Kapbonosux Kuciom,
MEepEeBaXHO HATPIEBUX (TBEp/l TyaJleTHI MMJA) Ta KalieBUX (PiIKi TyaJeTH1 MHIa).
3pocTae BUKOPHCTAHHS MHJIA Y BUDJIII po3unHiB. KilacHiHa »XKupoBa KOMIO3HLA
OCHOBH TyaJleTHOro Muia Mictuth 80-85 % sinoBmduoro toruieHoro xupy 1a 15-20 %
KOKOCOBOI 01ii. BCTaHOBIIEHO, IO INijJi BIUIMBOM MHJIa 3MIHIOETHECS HPOHHKHICTH
HIKIDHHX KanutapiB. 3pa3kd MmiIa, siki MicTath moHag 15 % kokocosoi omii, BH-
KIMKAIOTh OUIBII BUPAKEHI 3MIHH, IO 3yMOBIIIOE MEpPEeIXBOPOOIMBUI CTaH LIKIPH.
Ieii dakT nixTBEPIKYETHCA OAaraTopiyHUMH KIIHIYHHUMHU CIOCTEPEKEHHSIMH JiepMa-
TOJIONIB, AIKI BKAa3ylOTh HA 3arOCTPEHHS MPOIECY Y XBOPUX HA JEpMATO3 MIC/sA MUTTA
LIKIPH MIJIOM.

IMopiBHgHHA 1ii TPUPOAHUX KXUPHUX KMCIOT pisHOro ¢pakiiifinoro cknamy y
CKJIali MuUJa Ha IIKIpY IMOKa3ano, uo J0Bri Byrnenesi JaHmiord (C;;—Cag) Maibke He
BHKJMKAIOTH HOPYIICHHS TPOHWKHOCT] KamijspiB WKipH, Todi AK KOpoTKi (Ci1—Cie)
[MOPYIIYIOTh [POHHKHICTE. XXupHi kuciory, 3a3Buuaid psaay (Cio—Cie), CTAaHOBIATH
40 % KOMMOHEHTIB TOCMOAaPCLKOro MUJIA.

Vi BUu MUIIA [IPH TPUBAJIOMY 3aCTOCYBaHHI (Y JOCIAaX HA MOPCHKUX CBHH-
Kax 14—15 auiB) BUKIHKAIU 1200 BHPAXKEHI 3MIHH HOPMAaJILHOI ricToMopdooriyHoi
KapTHHM LIKipH TBApWH. 3MiHM XapaKTepu3yBalHcs Npoiidepalicio emiaepMicy Ta
KIITHHHHX €lIEMEHTIB y BepXHii YacTuHi epMu. Y JesKHuX AUISHKaX CIOCTepiraauch
HE3HAYHI €KCYJATHBHI 3MIHM (3pOCTaHHS YYTJIMBOCTI LIKIPH JIO il NOApa3HHKIB).
CrocTepiranacs TakoX 3amajbHa Peakilis MPH 3aCTOCYBaHHI MHMJA Ha OCHOBI psany
HKHPHUX KHCIIOT (C10~C16), HAaBITh HA THX AUISHKAX HIKipH, J¢ MHJIO HE HAHOCHIIOCS.

ITicns 06poOku moBepxHi HIKipy MuUIOM BifgHoBieHHs pH ii nosepxHi (micns
MHJIa BOHO 3a3BH4ail craHoBUTE 7,5-8,0) no wopmu (7,1-7,5) BinOyBaeThca TUIBKH
yepe3 72 roguuu. Tobro criocTepiracTbes crilike nopylenas Oygepyux cHCTeM Mo-
BEPXHi HIKipH.

Bunanenus 3abpyiHenp 31 HIKIpH 3a JONOMOrOK MHIOYHMX 3ac00iB, SIK Ipa-
BHJIO, CYTIPOBOKYETHCH OJHOYACHHMM BHJAJICHHSM NPUPOAHHX JIMIAIB 3 MOBEPXHI
LIKipH Ta 3minoto if pH. Ha wmikipi 3a Hopmoro 3Haxoauthes 100—160 mr/cm® mimizis.
IMpu 3BMYaiiHOMY BMHBAHHI YHCTOIO BOIOIO 31 LIKipH BUAanseTbes 10 80 % mimiaiB, i
ii pH He 3MiHtoeTbcsa. MuiiHi 3aco0M 3 BHUCOKMM BMICTOM JKHPHHMX CKIAJOBHX
BUJAJAIOTH JIMIJH 31 IIKipH MEHIIOH MIpOIo, HDK BOJAA, 3BHYAHHI BHIANAIOTH /10
97 % nimigis. BaxxaMBoO XapaKTEpUCTHKOIO MHUJIA € 4ac BiTHOBICHHS MICIS MUTTH
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piBHA JimigiB 10 HOpMH. BiH CTAHOBHMTH [jI1 3BHYaWHMX MHIOUMX 3aco0iB 90 xB, Wi
3acobiB 13 BUCOKMM BMICTOM xupiB — 45 xB. Tak, Hanpuknaz, 3 41 3pa3ska TyaJ€THOroO
Muna (IMPOKO NpecTaBaeHHX y HiMeunHHi) HaifcubHiIe BuaaioTh dinign (>90 %)
muna mapok: Clearasil, Sebamed, Kamil Blue Lotion, Biorence, Donge, Cadum, Fa,
Baby Sebamed, Mira, Palmolive, Roge-cavailles, Minon, Neutrogena, Emulave.
JocTaTHBO OBTUH Yac He BiTHOBIIOIOTHCA MapaMeTpu wkipy (>100 xB) micns Bxu-
BaHHA TakMX Mapok Muna, sk Kamil Blue Lotion, Kim-beauty Soap, Fa, Biorence,
Cetaphil Lotion, Neca, Silvan, Oilatum, Roc-savon Surgras, Kao, Neutrogena, Minon.

Ilponinenznixons BXOMUTH 10 BETHUKO! KiMBKOCTI KOCMETHUHUX 3aco0iB. Crmig
3ayBaXXUTH, IO BiH JOBOJI JIErKO NPOHHMKAE Kpi3p IIKipy. [Ipu upoMy BiH HOLIKOA-
)Kye MeMOpaHW KIITHH, BUKIMKA€ BHCHIN i cBepGinHs wkipu. KpiM Toro, mpo-
MUICHIIIKOMb 3[aTHUH PyHHYBaTH KIITHHM IEYiHKHA 1 HHPOK, a IIPH B3aeMOXil 3
IHIDMMH PEYOBHHAMM KOCMETHYHHX NpEMapaTiB MOXE YTBOPIOBATH KaHLEPOTeHHi
CHOMYKH.

Jlanonin (Bin nar. lana — wepctb 1 oleum — Macno) — Bick BOBHH, abo
TBAPUHHHH BICK, IKHH OTPHMYIOTh NPOMHBAHHIM BOBHH OBELb.

JIaHOMIH BiJPi3HAETBCA Bij IHIIMX BOCKIB BHCOKMM BMICTOM CTEpMHiB (30-
KpeMa, XOJNeCTepUHY). JIaHonin jerko NpoHMKae y IIKIPY Ta Mae HOM’SKILyBalbHy
miro. Ile rycra, B’si3ka Maca XoBTOro abo KOBTO-OYpOro Kojibopy, CBOEDiTHOIO
samaxy. IIpu Temneparypi 3642 °C BOHA PO3TOIUIIOETRECA. Y CKIaji JaHOMHY €
Ayxe 6arato KOMIOHENRTIB. Ile cyMim cronyk, sika CKIAJAEThCS 3 €CTEPIB 36 KUPHHX
KHCIIOT (MIPUCTHHOBOI, NMaabMITHHOBOI, LEPUTHHOBOI TOWIO) 3 BUIUMMH CITHPTAMH
(xonecTepuHOM, 130XONECTEPUHOM TOWIO) TA BUNBHMX BMUIIMX crupTis. Jlanomnin
ITMPOKO 3aCTOCOBYETHCA Y CKIIA/IL Pi3HMX KOCMETHYHHX 3aco0iB, HaluacTiie KpeMis.
Cam naHONIH HE Ma€ TOKCHYHUX e(eKTIB, ajte BiH MPAKTHYHO 3aBXKIH MiCTUTh SK HO-
MILIKM Y CBOEMY CKIaAi Xyopoprauiusi, doctopopraniuni ta miperpoigni mectu-
uuau. Came OOMIIIKM MECTUHHAIB y JIAHOMIHI BUKIHKAKOTh Y CIIOKUBAYIB aJeprio
IpH BHKOPHCTaHHI KpeMmiB 3 JIAHOMIHOM. BHMCOKOOYMIIEHMIi NaHONIH HE Mae€
aJIepreHHol il Ha OpraHisM Ioei.

14.2. Tokcukonorisi noBepxHeBO-aKTUBHUX PEYOBUH,
eMyrbratopiB Ta 3MOYyBasibHUX areHTiB

ITosepxnepo-axTBHI pedoBuHd (IIAP) € oauuMu 3 HaiiBaXKIMBIIMX
KOMIIOHEHTIB KOCMETHYHHX 3aco0iB (WamIyHi, 3aco0u Ui npuiiManHs xymry a6o
BaHHHM, TIHH JUIA TOJiHHA, 3yOHI MacTé Toio). BimoMo, mo InoBepXHEBO-aKTUBHi
PEYOBHHH MOALIAIOTHCSA Ha aHIOHHI, KATIOHHI Ta HEIOHOT€HHI.

[loBepXHEBO-aKTHBHI PEYOBHHY 3JaTHI BUKIMKATH TOKCHYHI eeKTH y Tojeit.
Bonn wacto € aneprenamu. KpiM TOro, BOHHM B3a€MOIIIOTH 3 LMTOILIA3MATHYHOKO
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MeMOpaHOIO KIITHH, JENONAPH3yIoTh ii. Ile mpM3BOAUTH A0 3MiHM IIPOHHMKHOCTI
MeMmOpaHH /s IEBHUX PEYOBUH Ta ii pyHHyBaHHs. 3a3HAYHMO, IO HE JOMYCKAETHCS
BHKODHCTaHHS OJHAKOBHX MOBEPXHEBO-aKTHBHUX PEYOBUH Y KOCMETHYHHMX 3acobax
Ta 3acobax mobyToBoi XiMil. MOXNHBE MepOpanbHE HAAXOMKEHHS CHHTETHYHHX
TIAP (y cknafi 3yOHMX MAacT, eTIKCHPIB TOLIO) Ta NPOHMKHEHHS iX B OpraHisM JIo-
JMHHM HaBITh Kpi3b HENOmKOMKeHy wikipy. IlIBuakictes Haaxomxenus ITAP y op-
TaHi3M 3aJIEKUTh Bifl iX Qi3UKO-XIMIYHMX BIIACTHBOCTEH, KOHIEHTPAWIi Ta TPUBANOCTI
KOHTAaKTy HKipxd 3 Humu. Ciif 3a3HauuTH, WO B NOOYTOBMX yMOBax OPH BHKO-
PUCTaHHi CHHTETHYHMX MHIOYHX 3ac00iB, 3ac00iB 0COOHCTO] TirieHu Ta napdymepHo-
KOCMETHYHHX PEUYOBHH OPraHi3M JIIOIMHH MOKE 3a3HABATH KOMIUIEKCHOI LIKIIHBOL
nii TIAP. KpiM TOro, mpakTHYHO BCi IOBEPXHCBO-aKTHBHi PEYOBMHH, SKI BHKO-
PHUCTOBYIOTh Y KOMITO3HLisiX MOGYTOBOI XiMii, 3a3BMYaii 37aTHi BUIANATH 3 IIOBEPXHI
Tina Bci KHPOMOAIOHI MPOLYKTH, 30KpeMa TOHKY 3aXHCHY IUNBKY, Ky YTBOPIOIOTH
cajpHi Ta TOTOBi 3aJ03H Bonoccsa Ta wmKipu. Ile Gyno HaBemeHo y JaHuX GipMu
Xenkens (Tabn.14.1).

Tabauys 14.1

JlepMaToaoriuna xapakrepucruka gesikux I1IAP

IToBepxHEeBO-aKTHBHA PEYOBHHA Cryminp Aoapa3HeHH LIKipH, Y. 0.
Jaypuncyrnedar HaTpio 68
HuuartpiiinaypuicynsocyKiuHaTt ‘ 5
Anxincynsdart KHPHOIo CHHPTY
MipHcTHHCYTBGAT HATPIIO 9
Koxoberain 30
Kokamigonponis Oerain ' 7

[pumiten: Meroa nocnimpxenns Duhring-Kammer-Test.

TloBepXHEBO-AKTHBHI PCYOBHHH BILUIMBAIOTH HA CTPYKTYpHO-(YHKLIOHAIBHHH
CTaH KpoBi (reMorsio6iH, BMIiCT €PUTPOLMTIB, JICHKOLMTIB, 3MiHH B JeHKOLMTAPHIH
dopmyai). JloBeaeHo, mo Haibinblma reMoIiTHYHA AKTUBHICTE [0 BIJIHOIICHHIO J0
epUTPOLMTIB 1IypiB mpuramanHa [TAP, siki MAlOTh OJMH NOJIOKCIETHIIEHIJIIKONEBH
naHior 3 16-18 atomamu Byriaemnto. IToka3aHo, 1[0 MOBEPXHEBO-AKTHBHI PEIOBHHH
TAaKOX BIUIMBAIOTH HA OOMIHHi IPOLECH Ta aKTHBHICTH PNy GEPMEHTIB B OpraHizmi
TBapHH. AnioHHi ¢ocdoposmicHi [IAP NpPHrHIYyIOTH CHHTE3 AESKHX TOPMOHIB Ta
AiZCHITIOIOTH NPOLECH IEPOKCHIHOTO OKHCHEHHS JiMiziB 61010riyHNX MeMOpaH.

Jlaypuncynsdat HaTpito (cunternuna [TAP) — kracHYHME IPORYKT, sAkuk GyB
OCHOBOIO MEpPIIMX IIaMITyHiB. BiH Mae BHCOKY MHOApasHIOBaNbHY mito. Jlaypuu-
CynbdaT HATPiI0 CHpHAE YTBOPEHHIO MiHK 1 BXOAUTH 10 CKIaxy Maibke BCiX 3yOHMX
NacT i KOCMETHYHUX 3aco0iB I BMMBaHHsA (IIiHKH, reli, MWJIA, IIAMIYHI TOLIO).
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Jlaypuncynbdar HaTpilo JIerko npoHuKae kpisb mkipy. Moro crizm Busseni y cepui,
HediHLl, JIEreHaxX i MO3Ky nrozei, ocobnuBo y aiteid. Bin 3minroe GitkoBuil ckian
KIIITHH, MOPYIIYE CTPYKTYPY BOJNOCSAHOI UMOYNMHM, CIpHS€ BUMAJaHHIO BOJOCCH,
HAKOMUYYEThCA Y TKAHWHAX OKa, IPMBOJUTH 1O NMOPYLIEHHS 30Dy, @ TAKOXK CYLIHTh
IIKIipy, pOOHTS ii rpy6oro i CIipusie mosBi TPIiLIKH.

Muro4i 3acobu Ha OCHOBI ankincynsdariB i cynb(aHONy MalOTh CEHCH-
Olmi3yBanbHy Ta MOAPA3HIOBANBHY [0 HA OPraHi3M JIIOHHH.

HO—CHy— CHy— N—CHy—CH,~OH Jlesxi 3 HeGe3MeYHNUX TIOBEPXHEBO-AKTHBHHX pe-

h YOBHH, AKi BXOAATH JIO0 KOCMETHYHHMX 3aco0IB, € BOJO-

Jlietanonamisx PO3YHMHHUMH NOXiAHUMH amiaky. Tak, diemanonamin

CH:—III—CHz—CHrOH ma mpuemanonamin TPAKTUYHO 3aBXIH € Yy HiHaX
CH,

JUld BAHHHM, IJI MHUTTS TiNa, IIAMITYHSX, MHJAX i KOC-
METHYHMX OYHUIyBalbHUX 3acobax. BoHu BHKOpHC-
TOBYIOTBCSL SIK 3arylIyBaibHI, 3MO4YYBaJIbHi, MOBEPXHEBO-AKTHBHI Ta IiIUTYXHIO-
BalbHi PEYOBHMHM. IX HE MOXHA BBaXATH TOKCHMHHMH pedoBHHAaMu. IIpoTe BOHH
JIErKO pearyloth 3 Oy/b-SKMM HITPUTOM Ta YTBOPIOIOTH KaHIEPOTeHHI HITpO3aMiHu,
Hanpukian, N-mirposonieranonamin. Hanpukian, mieraHonaMiH Moxe pearyBaTH 3
IHIIMMHM KOMIOHEHTAMH Y CKJIaAi KOCMETHYHHX 3aco0iB 3 yTBOPEHHAM HIiTpPO30-
Aieranonaminy. Hitpo3omieraHonaMin Jerko NOIJMHAETHCS WIKIPOKO i BUKIKKAE PaK
MEYIHKH Ta CeY0BOro Mixypa.

JIMMeTHIIaMIHOETAHOIT

IMoniGuuit epexT BUHMKAE BHACHIAOK il Kokamidy diemanonaminy, diema-
Honaminy naypuicynsgamy, naypamioy diemanonaminy, ninoneamioy diemanona-
Miny, oneamioy diemanonaminy, mpuemanonaminy.

TpuBanuii TepMiH HPUAATHOCTI 3aCTOCYBAHHA OINBLIOCTI KOCMETHYHHX
3aco0iB 36i1b1Iye PH3MK YTBOPEHHs KaHieporeni. € nani, mo 6au3pko 42 % Bciel
kocMmerrxkd y CIIA, a 0coOnMBO InamiryHi, MICTATH 3Ha4Hi KinbKocTi N-HiTpo-
3oxieranonaminiB. Y €Bpori 3a60pOHEHO BMKOPMCTaHHA BTOPHHHHMX aMiHiB Y KOC-
METHYHHX 3aco0ax.

ITpomucioBl MeTOAM, a came DOZABAHHSA aCKOPOIHOBOI KHMCIOTH, GicyandiTy
HaTpI10, OyTHIILOBAHOTO THAPOKCHAHI3011Y, OYTHIBOBAHOTO NAPOKCHTONYONY, aCKOp-
Gary Hatpiio 1 Tokodepory amst 3amo6iraHHA YTBOPEHHIO HITPO30aMiHIB y KOCMETHIL
€ MaJ1oe() CKTHBHUMH.

Kpim mozo, ecmanosneno, wo oumemunaminoemanon, AKuil 3acmocogy-
€mbCs npu UPOOHUYMEI Kpemie 6i0 3MOPUIOK ma IHUWMUX KOCMemUYHUX 3acobig
SUKIUKAE NAMOJI02iYHI nPpoYyecu 6 KIimuHax WKipu.

BBaxaeTses, Mo M €10 AMMETHIAMIHOETaHONY AEsKi 3 KITHH IOKipSHHX
noKpHBiB (piGpobracTy), 301IBIIYIOTECS Y PO3MIPax 3a PaXYHOK PO3LINPEHHS BHYT-
PIKJIITHHHUX MOPOXHHMH — Bakyoneil. CaMe LS BJACTUBICTh JUMETUIAMIHOETAHONIY,
33 TBEPIUKCHHAM DO3POOHMKIB KOCMETHYHHX 3ac00iB, 3yMOBIIOE edeKT po3riai-
KEHHS 3MOPIIOK i CKJIAJOK MIKipy. BizoMo, mo JuMeTniaMminoeTaHon NpUBOAUTE 10
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THMYAcOBOr0 301IbIeHHs po3MipiB ¢ibpobiacTi, nmpore Horo nif muM He obMe-
KyeTbest. TIPOTAroM MOAAbIIMX JEKibKOX TOIMH BiAOYBA€ThCS Pi3KE YHOBLIbHEHHS
MeTaboINi3My i IBHAKOCTI AiieHHs ¢ibpobracTis, a MOTIM CIIOCTEPIra€ThCA 3arubGenb
iX 3HaYHOI YACTHHH.

BCTaHOBIIEHO, IO NPH KOHLEHTPALIAX AUMETHIAMIHOETaHONY, 4Ki aHaJIOTIYHi
KOHIIGHTPALISIM L€l PEYOBMHH B KOCMETHYHMX KpemaX, IIPH HAHECEHHI Ha IIKipy
IIPOTATOM IMEPIIUX 24 FOH Y MOJIEILHUX CHCTEMAX THHE 10 25 % KIITHH.

14.3. TOKCUKONOris KOHCEpPBaHTIB

OcTaHiM 4acoM CIOCTEpiraeThcs CTiKa TEHICHLif A0 BHKODHUCTaHHA Y
KOCMETHIIi MPOAYKIii 3 BMCOKHM BMicToM BomHoi a3y (3BONOXKYBaJIbHI KDEMH,
KOCMETHUIHE MOJOYKO, KOCMETHYHI reni Towmo). Pa3zoM 3 THM, KOCMETHYHI 3aco0Hu 3
BHCOKHM BMICTOM BOJHOI (pa3H, GLIKOBMX Ta MPUPOAHUX NIMIJHUX KOMIOHEHTIB i
eKCTPAKTiB € CHPUATIMBUM CEPEIOBHLICM s PO3BUTKY MIKPOOPTaHi3MiB, SKi MO-
XKYTh 3YMOBHTH THIHHHYKOBI 3aXBOPIOBAHHS WIKIPH Ta CHH30BMX OOONOHOK (KYIib-
Typu Staphylococcus aureus, Pseudomonas aeruginosa, Proteus vulgaris) abo
NMCyBaHAsS FOTOBOT MPOLyKUiT (KyJbTypH 1BieBux rpudis, rpubu poay Candida).

KoHcepsaHTH — L€ CKJIAJOBI KOCMETHYHHMX 3acobiB, Akl HeoOXimHl pas iX
TpuBanoro 36epiranns. OCHOBHA MeTa BBEIEHHS KOHCEPBAHTIB y KOCMETHYHI IIpe-
MapaTH — L€ 3aXHCT X KOMIIOHEHTIB Bil MiKpOO1ONOTTYHOIO YpaXKeHHS.

Koncepsauti y KOCMETHYHHX MPOJYKTaX [OBOII 4aCTO BUKIMKAIOTH PI3HI
ypakeHHs Iukipu (BHcun, HaOpsAk 1 ceepOinus). Yucmo ymozed 3 ckapramMu Ha
asepriybi mKipHi peakuii 3a OCTAHHI POKH HEYXHJILHO 3POCTAE.

ACOPTHMEHT KOHCEPBAHTIB, SIKi BXKHBAIOTHCS Y KOCMETHIIL, IOCTATHBO IMPOKHH.
Jonmatok VI, yactuna 1 JlupextuBu 76/768 €C pernamenTye 3acTocyBanHs 47
OCHOBHMX KOHCEDBaHTIB Pi3HMX KIaciB XiMiyHHX croayk. He Bci 3 HuX orpumanu
IIMpOKE 3acTOCYBaHHA Yy KocMerw4Hiit mpomucnobocTi. Hampuknan, y CIOA mis
KOHCepBaLlii monaz 85 % KocMeTHyHOI HPOYKLi1 BAKOPUCTOBYIOTh 11 OCHOBHHMX KOH-
CepByIOUMX 3ac00iB: Himarin (MeTusmapaben), Hinason (mpomninnapaben), repmans 115
(imizaszonimuHinceyosuna), repmanp 11 (miasomimmHiiceyoBuHa), mosimn 200
(4eTBEPTHHHA aMOHIIHA CUTH YpOTponiny 3 yuc-1,3-mmxnopnponeHom), GpopManbIeria,
6yrumapaben, 6pononoin (2-6pom-2-Hirpornponas-1,3-1ion), copbiHOBa KMCIOTA Ta il
coui, AMrigpaneroBa KACHOTa Ta 1i coni, OeH30HHa kucioTa Ta ii comi. Amasoriuga
CTPYKTypa 3aCTOCYBaHHs KOHCEpBAaHTIB ciianacs i B kpainax €C. Jlns nmopiBHAHHS
HOLWIBHO 3a3HAYMTH, 0 B YKpaiHi [uId KOHCepBallii KOCMETHYHHX 3aCO0iB LIMPOKO
BMKOPUCTOBYIOTh (opmanbzerin, aiMon-II  (cymim  1,3-mumerinon-5,5-mumerni-
TiaHTOiHYy, 5,5-IMMETHIITI JAHTOIHY Ta GiC-4eTBEPTHHHOI AMOHi€BOI CHIOTYKH), HilariH,
Himaszon, 6pononon, Katon CG, ipracan DP300 (2,4,4-Tpuxnop-2-oKkcuauGeHinoBHi
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ecrep), repmansd II, repmaben II (cymim repmamamo II, MernnmapaGeny, mporin-
napaGeHy Ta NOJETHIICHTITIKOMIO), TPUKII03aH, GEH30MHY KHCIOTY Ta ii Codi.

Tabnuys 14.2
O6mexeHHs | BHMOTH /10 3aCTOCYBaHHSI KOHCEPBAHTIB Y KOCMeTHYHIMH
IPOMHCIOBOCTI
Hassa koHcepBanTy MaxcumanbsHO JONycTHMA KOHIIEHTpauis, %
BenzoitHa kucnora Ta ii coni 0,5 (3a kucnoOTO1O)
Bpoxomnon 0,1
T'epmans 11 0,5
I'epmane 115 0,5
I'epmaben 11 : 1,0
Jumon-IT 1,0
Jositmr 200 0,2

Karton CG (cymim 5-xnop-2-MeTun-4-
130Tia3onin-3-oHy, 2-MetTnn-4-
130Tia30/iH-3-0Hy, Mardiro xJopuny i
MArHI0 HiTpary)

0,0015 (mst cymimni y criesinsowmenni (3: 1)
5-xnop-2-meTwii-4-i30-Tiazonid-3-ony i 2-
MeTHI-4-130THa3051H-3-0HY

0,4 (3a xucaororo) s onuiel cnionyky; 0,8

Mapabenun .
(3a KHCIIOTOIO) AT CYMIlLH CriomyK
CopbinoBa kucnora i ii comi 0,6 (3a xucnOTOMO)
Tpuknosau 0,3

0,2 (3a BUHATKOM 3aC00iB 32 JOrIAI0M

dopmaneaeria i mapadopmanbieri .
P ke pacop ACnA POTOBOI TIOPOXKHKHHM)

Crorogni He ICHye YHIBEpPCAJbHOrO KOHCEPBAaHTY. 3a3BuuYall y KOCMeTHNi
3aCTOCOBYIOTh CyMillli JEKUIBKOX KOHCEPBAHTIB. 3a3HAYMMO, WO NPAKTHYHO BCi
KOHCEPBAHTH IIPH HEMPABUILHOMY [03YBaHHI MOXYTh IPOSBIIATH TOKCHUHY IilO.

BinbmiicTe KOHCEPBAHTIB y KOHLIEHTPALIsX, IKi PEKOMEHIOBaHI 114 iX 3aCTOCy-
BaHHA, HE MAalOTh MLIKIpONOAPA3HIOBANBHMX, MIKIPOPE3OPOTHBHHX Ta CEHCHOLTI-
3y104MX BIAcTUBOCTEH. To6TO, BOHM XapaKkTepu3yIOThCA JOCTATHBOK GE3MEKO0 I
CNOXKHBa4a y CKIali kocMeTnyHux 3acobis (O.B. I'yass, 2007).

Jnd 3ano0iraHHst HECNPUATIMBINA Aii KOHCEPBAHTIB HA OPraHi3M CIOXKHBAYiB
HupekTtuBoro 76/768 €C BcTaHOBIEHI HOPMH OOMEXEHHS IX BHECEHHSA Y KOCMETHYHI
npoAykTH (Tabin. 14.2).

CporosiHi BCTaHOBIEHO TOKCHYHI eeKTH I TAKMX KOHCEPBAHTIB, SIK METHII-

AUOPOMOTITYTapOHITPilI, i30Tia30MMiHH, CHOMYK, SKi NPH PO3KJaii BUALIAIOTE (op-
Manbferii Ta mnapabeHu. Y NesKux €BpONEHCHKHX KpaiHax, ocoOnuBo B CkaH-
niHaBCchkuX Ta Himewumni, Bce OLIBIIOrO MOIMPEHHA HAOyBaWOTh PO3POOKH i3
3aCTOCYBaHHAM TEXHONOTIH Tak 3BaHOI “00epexxHOI” KOHCepBalii i3 3aCTOCYBaHHAM
“npupoaHMX” KOHCEPBAHTIB, HATIPUKIA, COPOIHOBOT KHCIOTH.
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Koncepganmu na ocnosi memunoubpo- Br

I
Mmoznymaponimpuny. Metunanbpomorayrapo- NEC—('D———CHz—CHZ—CEN
HITPMJI 49aCTO BUKOPHCTOBYEThCS JUIA 3amobi- CH,Br
TaHHS pOCTYy rpubiB i GaxTepill y KOCMETHYHHMX MernauOpoMoriIyTapoOHiTPHI

3acobax. BcraHoBneHo, mo nei korcepsant  (1,2-1u0pomo-2,4-munianoGyTaH)
BUKJIMKAE aJleprivyHi peakuii y JIIo/eH, XBopuX Ha
ek3eMy. IIpu HBOMY HaBiTh 3[0POBi JIOAM TAaKOX ONMHAIOTECS B IPYIi PH3MKY. Y
1991 poui peaxuis Ha uel KOHCEPBAHT crmocTepiranacs Tulbku y 0,7 % XBopuX Ha
exzemy. IIpore B 2000 poui us uudpa 3pocna g0 3,5 %. Lls pedoBuHa BUKIMKae
NOYEPBOHIHHS 1 OAPAa3HEHHs LIKIPH TOJIOBH, IIMi 1 PyK — Y MICIfX, € EePEBAKHO
3aCTOCOBYIOTHCS KOCMETHYHI 3aCO0H.

3rigHO 3 €BpONEHCHKO HOPMATHBHOIO 623010 3 KOCMeTHYHHX 3acobis (Jlu-
pextuBa 2003/83) 3a60pOHA€ETHCS BUKOPHCTAHHA METHIIMOPOMOIIYTapOHITPUNY Y
NPOLYKTaX, fKi He 3MMBAIOThCS, 4Yepe3 DH3MK NoapasHeHHs mkipu. 3 2005 p.
“He3MMBHI” MPOAYKTH, IO MIiCTATh METHIIMOPOMOIIyTapOHITPHI, 3a60pPOHEHO 10
nponaxy B €C.

Koncepeanmu na ocnosi memunxno- Py
poizomiasonony (5-xnopo-2-memun-4-izomiazo- /(‘ij en
nin-3-ony) ma memunizomiazonony (2-memun- s’ 3
4-izomiazonin-3-ony). 1li coonyku UHIMPOKO 2-Metui-4-i30Tiazonin-3-o1
BHKOPMCTOBYIOTBCSA Y KpeMax Ind PyK, LIaMITy- 0
HAX Ta IHIIMX KOCMETHYHMX 3acobax. byio [{

BHABIIEHO, 1[0 METHJIXJIOPOi30Tia3010H Ta METHII- Ct S/N—CH3

130Tia30JIOH MOXYTh BUKIMKATH IMOJAPa3HEHHS
wKipy y dynmBux Jopei. Kpim Toro, kon-
CepBAaHTH Ha OCHOBI IMX CIONYK iHKOJIH
NpOSBIAIOTH cebe AK KOHTaKTHi ajepreHu. TakoxX IOKa3aHO HEHPOTOKCHYHICTh MX
crionyK. BoHH NpUrHiuyoTh picT BIIpOCTKIB HEHPOHIB (aKCOHIB).

5-x10p0-2-MeTHI-4-i30Tia30/iH-3-0H

Koncepeanmu — oonopu ¢popmansoezioy. OH
HoGpa cymichicTh LHMX PEYOBUH 3 OUIBLIICTIO H;,C N(
KOCMETHYHHX CHONYK Ta edeKT cuHepriamy (mia- \/& 0
CHJIEHHS BJIQCTHBOCTEH y IOE€THAHHI 3 IHIIMMM H;C N

AKTHBHMMM PEUOBHHAMH), 320€3MEYYIOTh iX TpH- 0~
Basie 1 ycmilHe 3acTOCyBaHHSA A/ BUPOOHMIITBA
3aco6iB  ocobuctoi ririenn. Mo wiei rpymm
BXOJATh JUMETHIIONAMMETHITIAHTOIH, TIiIpo-
KCMMETWIITIIMHAT HATPilo, Aia30iqMHLI CE1OBUHH, IMIIa30iIMHLI CE4OBUHH TOLIO.
VY KOCMETHYHMX IPOJYKTaX BOHU PO3NANAIOTHCA 3 YTBOPEHHAM (opManbieriay.
Byno BusBieHo, mo (opmaibaeriy BUKIKMKAe pak jereHiB. Kpim Toro, Bid
nomxomkye JTHK, 3xaTthuii MOAPa3HIOBATH OYi, BEPXHI JUXabHI IUIAXH 1 CIU30BY

\—OH

JIMMe THIION IMMETHIIT1 IAHTOIH
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000JIOHKY, MOXE BUKIHKATH acTMy Ta FOJIOBHI Goni. BUKOpHCTOBYBaTH KOHCEpBaH-
TH — JIOHOpH (opManbzeriny 3aboporeno y Snonii Ta Illsenii.
0, 0—Ciipy Koncepgaumu na ocnosi napabenis. IlapaGenu
C (ectepu  4-ringpoxcHOEH30HHOI  KHCIOTH) BHKOPUCTO-
BYIOTBCS K KOHCEPBAHTH B THCS4YaX HalMeHYBaHb KOC-
METHYHHUX 3ac00iB.
byna noxazaHa MOXJIMBICTH iX HaKOIHMYEHHS B OH-
OH KONOTiYHMX myxauHax mojed. Tobro € BHcoka HMO-
TponinnapaGen BIDHICTb TOrO, ILIO BOHH IHAYKYIOTH iX YTBODEHHS.
ITapabenn 3a miero cxoxi Ha XiHO4i cTaTeBi ropMonu. Bo-
HH 3JaTHI 3B’S3YBaTHUCS 3 €CTPOreHHHMH peleNTOpamMu
(Ma1oTh rOPMOHANBHMH BIUTHB Ha JKIHOYY PENpOAyKTHBHY cucTeMy). EcTporenna
aKTHBHICTh NMapabeHiB 3pOCTA€ i3 3pOCTAHHAM PO3MIPIB ANKIIBHOIO JAaHIOra 1 HOro
po3ranyeHusM y paal  MeTmI<eTHI<uponit<Gyrun<izobyrwia. Ilpore cmix
3a3HaYMTH, 1110 BOHA 3HAYHO HHUXKYA Bii €CTPOreHHOI aKTHBHOCTI 17f-ecrpamiony.
llponiimapaben HEraTHBHO i€ HAa PEIPOIYKTUBHY QYHKIIIK OpPraHi3My 4OJNOBIKIB.
Ci OH ¥ 1965 poui B HiBeitnapii 6yno Bnepiie cHu-
0 TE30BaHO mpurozan. TpuxinozaH — aHtubaxrepiain-
HuH 3aci0 MMPOKOro CeKTpa Ail, SKUi TAKOX Mae
o1 1 HPOTnzanaani BJACTUBOCTI. [IpsMe COHsYHE TpO-
Tpuiio3an MIHHA NIEPETBOPIOE TPHKIO3AH Ha OIHY 3 @opy
JIOKCHHY, fIKa 3/aTHa HAKOMUYYBATHCH Yy OPrani3mi.
Tpuknosan susienenuit y 58 % npuponuux BonoiM Ha teputopii CIIA.

14.4. Tokcukonorist apomaTusaTopis
Ta cikcaTopiB 3anaxy

ApOMATH3aTOPH — PEYOBUHH, SKi HaJal0Th KOCMETHYHHM 3ac00aM IPUEMHOrO
3anaxy. 3a JanumH HalioHaabHOro IHCTHTYTY mpodeciiHoi Oesnekn i 310poB’s
(CHIA), y napdymepHili Ta KOCMETHYHIM IIPOMHCIOBOCTI BHKOPHCTOBYETHCS
6nm3pko 3000 neTkux XIMIYHHX KOMIIOHEHTIB (apoMaTH3aTopis). Maiitxe BCi BOHM
cunTernyHi. bimspko 900 3 HUX MOXKYTh TOKCHYHO ST HA OPraHi3M JIKOMHH.

Came apoMaTHM3aTOpH Hal4acTillle BUKIHKAFOTh ANEPriuHi peakmii MKipy Ha

KocMeTHuHl 3acobu. HalfcuneHimn aneprenn — ue ¢enileHmiamig, Tigpoxcu-
LUTPOHENANb, 130eBrenon Toumo. HaiiHeGe3neuHimi y upOMy CeHCI Taki KOCMETHYHI
3acobHM, AK TyWI, TiHi, MacakHi KpeMH, 3aXMCHHMH KpeM, ryOHa momazaa Tomo. Jo
cknany nap@yMepHHX KOMITO3ULIH NeskuxX hipM BXOAMTH 61H3bK0 600 KOMIIOHEHTIB,
NEPEBAXHO apOMATH3aTOPIB, OLTBIIY YACTHHY 3 SKHX y3araji HiKOJH HE TECTYBAH
Ha TOKCHYHICTh. 3a Cy4acHHM 3aKOHOJABCTBOM, y II€PEBaXKHii OLIBIIOCTI KpaiH
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HeMae JKOMHUX OOMeXeHh Ha KUIBKICTh 4YM KOMGIHANi0 apoMaTH3aTopiB, fKi
BHKOPUCTOBYIOTBCSL B KOCMETUYHHUX 3aco0ax. CUTyallis HOTIPUIYEThCSA YEPE3 Te, 110
KOJMH 10 TIPOMYKLII JONAI0Th apoOMaTH3aTOPH, 3aKOH BUMAra€ TUIBKH IO3HAYECHHS:
“mictuTh parfum” must €sponeiicbkoro Coro3y abo “mictuts fragrance” mmsa CHIA.
Hemae BHMOT 100 Ha3B iHAMBiIYaJbHUX apOMATH3ATOPIB Y CIHMCKY KOMIIOHEHTIB,
I}0 CTBOPIOE 3arpo3y TOKCHYHOMY YPa)KeHHIO OpraHi3my.

V 1999 poni HaykoBHH KOMITET 3 KOCMETHYHHUX 1 CH;
HENpPOAOBOJBYMX HpoaykTiB €sponerickkoro Coro3y NO, NO;
(Scientist Committee on Cosmetic and Non-food Pro-
ducts (SCCNFP)) pexoMeHyBaB NOCHINTH KOHTPOJb 3a (CH)C
BUKOPHCTAHHSM JIedKHX CIONYK Y KOCMETHYHHUX Ta NO,
naphyMmeprux 3acobax. Cepe Hux € 24 apoMaTH3aTOPH: Myckyc Baitep

UUTpanb, KyMapuH, JjiHasoon Tomo. Ileid cmucok (5-mpem-Gy -
MOCTINHO PO3IIMPIOETHCA 1 CHOTOAHI HApaxXoBye OIU3BKO 2,4,6-tpunitpotonyen)
COTHI Cmonyk. 3 HBOro Cnucky oco0aHBo Hebesneuny
TOKCHYHY IO IPOABISIIOTE (Tanath (CHONYKH, fAKi

CYHOPOBO/DKYIOTH apOMaTH3aTOpH Y KOCMCTHUHMX Ta CHy
naphpymepHux  3acobax) Ta CHHTETHYH] MYCKYCH NO, NO;
(CHMHTETHYHI apOMaTH3aTOPH ).

Myckycnuii 3anax BXOAHTL 1O CKajgy Maiixke (CH31C CH;,
BCIX CyyacHMX apomatiB. Hora Myckycy — He aHima- NO;
TiCTHYHHHA, COTOAKNH, TPOXHM aMiayHHi 3anax. Myckye kenien

(5-mpem-6ytun-

Konuch MycKyc OTPUMYBAJIH 3 MYCKYCHHX 3aJ103 2.4, 6-TpmuiTpo-1,3-KcHrier)

caMiiB Kabapri ~ HEBEIHKOrO OJIeHd, IO MEWKae y

ripceknx micax ['imanais, Tubery, CxinHoro Cubipy, Kopei i Caxanimy. XimiuHui
CKJIAJ MYCKYCY JOBOJIi CKJIAIHMH i MICTUTH BEIMKY KUIBKICTh KOMIIOHEHTIB: KHPHI
KHCJIOTH, BOCKH, apOMATHYHI 1 CTEPOIfHI CIOIYKH, €CTEPH XOJECTEpHHY 1 BIacHE
apoMaTHYHa CIIONyKa — MaKpOUMKIIYHUI KeTOH — MYyCKOH. JIo6yTH MycKyc MOXHA
Gyno, Tinekn BOMBIM TBapuHy. L1{o6 oTpuMaTH Kiltorpam Myckycy, norpibno 6yiao
sunumti 30-50 onenis. Takuii cmoci6 orpuMaHHS MycKycy OyB 3a0opoHeHHH y
1979 poi.

TepMiHOM “CHHTETHYHI MYCKycH” ITO3HAa4YalOTh TPH BEJNHUKI TPYIH PEYOBHH:
HitpoMmyckycu (moxiami GeHzony, siki MicTaTh oaHy a6o JE€KibKa HITPOrpyI), mo-
JIMKTYHI MYCKYCH Ta MAKPOLMIJIIYHI MyCKYCH.

IlepuyM CHHTETHYHHM MYCKYCOM OYB HITPOMYCKYC, sIKkMM oTpumaB y 1888
poui AnsGept Baitep. Bin OyB mnasBammit “myckyc baiiep” (S-mpem-6ytun-2,4,6-
TpuHirporonyen). Hezabapom Oyino BiAKpHTO H 1HIII BHIM HITPOMYCKYCY: MYCKYC
xcunen (5-mpem-6ytuin-2,4,6-tpuHitpo-1,3-KCrineH), MycKyc KeToH (4-mpem-OyTui-
2,6-auMeTnI-3,5-quHirpoanerodeHoH), Myckyc aMoperT (4-mpem-0yThil-3-MeTOKCH-
2,6-muHiTpoTonyeH) Tomo. PazoM 3 Tum 3 1981 poxy BHKOPHCTaHHS HiTPOMYCKYCIB
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IOCTIHHO 3MEHUIYETHCS YeEpe3 iX BUCOKY TOKCHYHICTh. Jlesiki 3 Hux 3a6opomneHi no
3aCTOCYBaHHS, HANPUKIAJ, MycKyc aMOperT 3abopoHenuit y €C 3 1995 poky.

Y 1951 poui ans BuxopHcTaHHS y nmapbyMepii 3a0pONOHOBAHO MOMILHMKIIYHI
MYCKYCH: I'aJlakComIiJl, TOHaMT Toino. Hampuknan, MycKyC ranakcomij BXOOHTh 10
cxnany 6araThox napdymepHHX KOMIO3MUiM. BiH Mae cOn0aK0-MyCKyCHO-KBITKOBO-
AepeBHMH 3anax. [HImMA BUA MyCKyCiB — MAaKpOUMKIIYHI MycKycH. Bonu GyBatoTh sK
CHHTETHYHI, TaK i HATypajbHi (MyCKYC, OTPHMAaHMH BiJ ONEHIB ~ T. 3B. MYCKOH — TEX
€ MaKpOLIMKIIIYHUM).

3a nocnimpxennam opranisauii “I'pinmic” (tabmn. 14.3), 6e3yMOBHHM l1iIepoM 3a
CYMapHHM BMICTOM L€l rpyny cronyk € naphymu “White Musk™ (94069 mr/xr, abo
9,4 BijICOTKa BiA 3araiabHOI MacH KOMIO3HMILii). BUCOKUH piBeHs BMICTY CHHTETHYHHX
HITPO- 1 MONINHUKIIYHUX MycKyciB Oyiio BusiBieHo y “Le Male” Jean Paul Gaultier —
64428 mr/xr ta y “Le Baiser Du Dragon” Cartier — 45048 mr/xr. HaiiHmx4uii BMicT
Oyno BusBaEHO y “Puma Jamaica Man” Puma — sckoro 0,1 mr/kr.

Tabnuya 14.3

BmicT cunteTnunHx Myckycis y mapdymepHniit npoxyxuii

CyMma HiTpO- T2
Hassa napymcproro MA | AITH | JrIMI | ITIB ngfﬁunmli)mmx
TIPOYKTY .
MYCKYCIB, MI/KT
1 2 3 4 5 6
Adidas, Floral Dream <Q,1 18 33 73 95
Alqvimia, Agua Natural <0,1 0,1 <0,1 0,4 0,5
Armani, She <0,1 53 3,6 8972 9031
Bogner, High Speed <0,1 0,3 588 5,9 395
B‘“ga”’}g;xm POUT 1 o1 | 1751 | 698 | 26350 288221
Calvin Klein, CK One <0,5 1132 <0,5 2709 3881
Calvin Klein, Eternity for Men | <0,1 7273 <0,1 19970 27263,2
Calvin Kl\;x(zll,]irtlermty for <0,5 50 3 7992 8042
Cartier, Le Baiser Du Dragon <0,1 222 <0,1 44776 45048.,4
Chanel, Chance <0,1 17 <0,1 18 35
Chanel, No. 5 <0,5 3,2 - 73 4670,4
Coty, Celine Dion <0,1 111 164 18463 18748,1
Dior, Poison <0,5 20 — 6248 6268
Dior, Pure Poison <0,1 <0,1 <0,1 1,4 2
Etienne ”i‘f“a;rérm@er o | 3 232 20 284.6
FCUK, Him <0,1 73 278 19476 19846,8
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1 2 3 4 5 6
Fiorucci, Fiorucci Loves You | <0,1 0,9 <0,1 6.3 7,4
Gloria Vanderbilt, Vanderbilt | <0,1 0,1 0,6 75 75,7
Gucci, Envy Me <0,1 <0,1 192 0,4 1924
Hugo Boss, Boss in Motion <0,1 1,3 271 7,2 279,6
Isabella Ro;selhm, My <0.1 28 2.0 9,0 14,1
Manifesto ’
Jean-Paul Gaultier, Classique | <0,5 60 <0,5 4902 4983
Jean-Paul Gaultier, Le Mile <0,1 26200 <0,1 37644 64428
Joop!, Nightflight <0,1 1,2 <0,1 8,8 10,5
Lancbéme, Miracle So Magic <0,1 0,7 <0,1 2,0 3
Melvita, Iris Blue <0,1 0,7 <0,1 44 45
Mexx, Waterlove Man <0,1 0,3 150 0,5 151,8
Naomi Campbell, Sunset <0,1 0,4 <0,1 1,3 1,8
Paco Rabanne, XS Excess <01 8507 170 0.8 8743.8
Pour Homme
Puma, Puma Jamaica Man <0,1 <0,1 <0,1 0,1 0,1
Puma, Puma Woman <0,1 1,2 <0,1 1,4 2,6
Ralph Lauren, Polo Blue <0,1 7827 59 21054 28954,8
The Body Shop, White Musk | <0,1 16060 <0,1 77848 94069
Tommy Hilfiger, True Star <0,1 110 53 25630 25791,5
Van Gils, Van Gils <0,1 383 6,0 1627 2040,4
Yves Saint Laurent, Cinema <0,1 88 <0,1 17232 17330,5
Hpumitki: Cyma HITPOMYCKYCIB Ta NONIUMKIIUHUX MYCKYCIB CKJafla€ 3araibHy
cymapHy kibkicTh 11-Th crionyk y mapdymepHiil npoayknii. MA — myckyc ambperr (4-
mpem-0yTun-3-merokcu-2,6-qauitporonyon); AI'TH —  rtowanir, Tterpamine (7-auerun-
1,1,3,4,4 6-rexcameriit-1,2,3,4-terparigponadranet); JAIIMI - kauimepon (6,7-aurizpo-
1,1,2,3,3-nenramernit-4(SH)-ipmanono; TTHB — ramaxcompa, myckyc 50 +(1,3,4,6,7,8-

rexcariapo-4,6,6,7,8,8-rekcamerninkinonenra-2-6eH3orpan).

CunTeruyini myckycd (IMOJIMKIIYHI T2 HITPOMYCKYCH) OOMEXKEHO pPO3Kia-
JIAKOTHCS Y HABKOJIMIIHBOMY CepefioBHill. BOHM 31aTHI HAKOMMYYBaTUCS Y TKAHMHAX
TBapuH. Jleski 3 HHX HEraTMBHO BIUIHBAaIOThL = Ha

o . o s . . O
ropMoHaibHUi oOMiH puO, amibii 1 ccaBuiB (30Kkpema i
JAKOJMHK), 8 TAKOXK [MIJCHIIIOKOTH Ai0 iHIIMX HeOe3MeYHHX O/CHTCH3
XIMIYHHX COOJIYK HA XHBI OPrani3Mu. -
Miemungpmanam BYKOPHCTOBYETbCA ¥ KOCMETHY- CH,-CH;
HUX 3aco0ax fK PO3YMHHHK 1 3B’A3YIOUMH KOMIIOHEHT 0

nappymeprux nponykris (SCCNFP 2003). Baaxkarors, Hietundranat (JIED)
mo agietuadTanaT Mae HU3BKY TOokcH4HicTh. ChOrojHi

OTPHMMaHO HOBI [JaHi, AKi BKAa3ylOTh Ha Te, IO HOro

TOKCHYHICTb CHJIBHO 3aHHKEHA.
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Hietundranar jerko MPOHUKAE KPi3hb MIKIPY Ta MeTaboi3yeThCs y OpraHizmi
0 Oinbln TOKCHMYHOro MeraGosity — MonoeTwidranaty. Kimbkicts MoHOETHII-

Ipooosoicenns mabn. 14.4

(b‘l"anary Y JFOACBKOMY opraH§3Mi y 30 pa3%B BHUTNA, HDK 1HIIUX (;)TaJIaTiB..“e na}{i., 1o Hugo Boss, Bloss Motion 1:’29 2?3 <41 6?0
aieTwidranaT Mae MyTareHHI BJaCTHBOCTI, NOPYIIy€e AUXanbHI QYHKUIi JlereHis, a Tsabella Rossellini, My Manifesto 0.6 1553 | 15623
TAKOX BUKIIMKAE 3MiHM y UEHTpambHill 1 mepudepudHiil HepBOBii cucremax. Inmni Jean-Paul Gaultier, Classique <1 785 1 787
¢ramaty, saxi izeHtudikoBaHi y napdyMepHill MPOAyKiii, TAKOX MaroTh TOKCHYHY Jean-Paul Gaultier, Le Male 0,4 9884 <] 9885,4
JIIO Ha OpraHi3M JIIOJIHHH. Joop!, Nightflight <0,1 - 3988 1,7 3989,9
Mbxunapomna exosoridHa opranizaumis “I'piHmic” mpoBesa JOCHKEHHS Ha Lancome, I.\/Iirac.le So Magic <0,1 0.4 <1 5,6
HasBHICTh ¢ranatiB y mapdymepniit mponykuii. Byno geranbHO mpoanaiizoBano 36 szlv\;tlz’tgiz\?ehﬁan zg’} 1]11889 2’3 1]%257‘11’7
HainonysipHitmux napdymepuux mapok (tabn. 14.4). JlocrimkeHHs NpoBoauia Naom ’Campbell, Sunset 1”1 12 <’1 - 4,’5
npotsirom 2003 i 2004 pokis y Hinepnanmax naboparopis TNO Environment and Paco Rabamme, XS Excess Pour
Geosciences. Pesynrratét gocmipkeHp onyoOnikosani y 3BiTi “Eau de toxines — Homme 0.3 2822 7,5 28349
ToxcHuHa sona”. Puma, Puma Jamaica Man <0,1 37 25 70.4
Puma, Puma Woman <0,1 27 <1 30,7
Ralph Lauren, Polo Blue 1,2 5338 <1 5339,4
Tabnuys 14.4 The Bpody Shop, White Musk 2982 37 <1 3019,6
Bumict ¢pranaris y napdpymepuiii npoaykuii Tommy Hilfiger, True Star 1,9 225 <1 227,1
Van Gils, Van Gils <0,1 5637 1,1 56449
Cyma Yves Saint Laurent, Cinema 0,7 102 <1 102,7
Hasga map¢ymeproro npoaykry IM® AED AET® dranaris, Hpumitkn: Cyma dranaris Mictute pes’stp ¢ranatis (IMO+AED+HIIBO+/BD+

MI/KP + T P+IECD+HTOD+HITHO+HAID). IMP — aumerwipranar, JE® — mietundranar;
JAIB® — piizobyrundranar; JIB® — mubyrwndranar; JUIO — mummkmorexcundranar;

1 2 3 4 5 . . . .. .
Adidas, Floral Dream 03 1301 <1 1307,1 ﬁgg - miﬁffe}fﬁ;ﬁﬁ)‘bm‘”’ 0P = omupraa JUHS = Aisononidrazer
Alqvimia, Agua Natural 1,7 1 667 <1 1785,5
Armani, She L3 1383 <! 1388,1 [TpakTHuHO BCsi ceiToBa NapdymepHa MPOAYKUIA MICTHTh (ramatu. dietni-
Bogner, High Speed ‘ <0,1 <1 <1 37,1 i N . . ..
Bulgari, BIV Notte pour Homme 201 3502 o 3908 (‘pTan?T oys BHHB{ICHHH.Y 34 3pa:31<ax n.apQ)yJ,vnB 336 MPOTECTOBAHMX. Y KIHOTiH Tya-
Calvin Klcin, CK One o 1073 76 1149 nernit soai Calvin Klein “Eternity” mictaitocst 22439 mr/kr ¢ranaris (y 4onoBidomy
Calvin Klein, Eternity for Men <0.1 8232 12 8237 BapiaHTi UHOro napbymy drajnatis BUsSBHIM Maike yTpu4i Mexuie — 8237 Mr/kr). Y
Calvin Klein, Eternity for Women <1 22299 38 37439 TpijiKy Jifepis 3a smictom JE® ysiiinm Takox “Iris Blue” Melvita — 11189 mr/kr i
Cartier, Le Baiser Du Dragon <0,1 4533 <1 45593 : “Le Male” Jean-Paul Gaultier — 9884 mr/kr.
Chanel, Chance <0,1 19 <1 22 3a3HauMMoO, [0 CYYaCHHMM 3aKOHOJABCTBOM IIE€ HE O KIHIS BPErylJbOBaHi
Chanel, No. 5 <1 325 20 345 NMTAHHA BUKOPHUCTAHHA ()TanariB, CHHTETHYHHX MYCKYCIB Ta iHIIMX “CyMHIBHHX
Coty, Celine Dion 1,7 4072 <1 4090,3 crmoNyk y napdymepHiii Ta KOCMETHYHIH NPOMyKUIi.
Dior, Poison <1 5675 167 5889
Dior, Pure Poison <0,1 29 <1 35,4
Etienne Aigner, Aigner In Leather 0,8 1909 12 1926,3 14.5. Tokcukonoris 6apBHUKIB
FCUK, Him <0,1 48 <1 75
Flon.lCCI’ Floru‘fm Loves chu 50’1 2190 <l 21907 BapBHUKM € CKJIaJOBOI0 YACTHHOK OLUIBIIOCTI KOCMETHYHHX TOBapiB. Sk
Gloria Vanderbilt, Vanderbilt <01 <1 <1 _ NPABHIIO, iX BBOAATH Y BENUKIH KUIBKOCTI TUIBKH O JEAKHX OPONYKTIB JJEKOPATHBHOI
Gucci, Envy Me <0,1 25 2,3 32,2 ’

A KocMeTukH (Tyni, ryGHy momady TOmo), TOMI K Y IAMITyHSX, 3aC00ax It MUTTA

280 - | - 281



pyk ix BmicT ne nepeBumye 0,01-0,005 %. BesyMoBHO, HI0 y KOCMETHYHI 3acobH
Oa’kaHO BBOJUTH TUIHKHM XapyoBi OapBHUKH.

Haituacrimme y xnacudikamii cMHTeTHYHNX OGapBHHKIB KOCMETHYHOI Ta Xap-
Y4OBOi IMPOMHCIIOBOCTEH BUKOPHCTOBYIOTH Kiacuikauiro, 3anpornoHoBany FFDCA
(Federal Food, Drug and Cosmetic Act ~ dhenepanbhuii akT mox0 Xapyis, papmares-
THuHuX npenapatiB Ta kocMeruku (CHIA)). Hanpuxnan, “FD&C Yellow Ne6” —
#nerbes npo Gapeuuk “Sunset Yellow FCF”, abo aunatpieBy cinb 6-rixpokcu-5-[(4-
cynsdodeHnin)azo]-2-nadTaneHcyabdonary.

Jlo 1poro crucka BXOOATH AEB SATh OApBHUKIB, JO3BOICHUX AJIS1 BUKOPHCTaHHS
y XapyOBHX MPOAYKTAX, (papMarieBTHUHHUX MpenapaTtax Ta KOCMETHYHHUX 3ac00ax, Tak
3Bani “FD&C 6apHuxku” Ta Kinbka GapBHHKIB, JO3BONCHMX JUIA BHKOPHUCTAHHSA Y
(dapMalleBTHIHUX npenapatax ta KocMeruil — “D&C OapBHuKiB”. Inwii cunmemuu-
Hi DapsHuKU 6ax)cano He 3aCmocosysamu y KOCMemuYHUX 3acobax.

Cnizx 3ayBakuTH, 110 HaBiTh Jedki no3soneHi FFDCA GapBHUKM Tig Yac 3a-
CTOCYBaHHS MOXYTh BUKITMKATH IICBHI TOKCHYHI eeKTH.

Hanpuxnan, ébapenux “FD&C Blue Nel” (diamanmosuii zonybuii —
C;:H;34NNa;04S3), sxvii BUKOPUCTOBYIOTH Ul BHPOOHMIITBA MHJIA, LIAMITYHIB Ta
IHIIMX KOCMETHYHHX 3ac00iB, € CUJIBHUM ajiepreHoM Juis Jesxux mogaeit. Hlonenne
CIIOXKUBAHHA 1BOro OapBHHMKA Ha KokHoro Memkanus y CHIA — 6mussko 16 Mr Ha
no0y. 1lelt 6apBHUK HE PEKOMEHAYETHCS B KOCMETHYHHMX 3acobax Juid miTed. Y pges-
KX KpaiHax €BpONMHM BHKOPHCTaHHA IOr0 GapBHHKAa B3aram 3aGopoHeHe abo
obMexeHe.

bapenux “FD&C Green Ne3” (mopcvka 3enens — Ci:H37N01083) Mae kaH-
LICPOreHHUH Ta MyTareHHM# BIUTMBH Ha eKCriepuMeHTasbHi TBapuHu. KpiM Toro, BiH
MO>X€ BUKJIMKATH NOIPasHEHHs O4YeH, LIKipH, TPaBHOTO TPAKTY Ta OpraHiB AMXaHHI.

bapenux “FD&C Red Ned0” (uepsonun wapm — CisH,;N:Na;05S;) nipn
JIOBrOTPUBAJIOMY TIOTPAIUIHHI y OpraHi3M [iTel 3HWXKYE IX yBary Ta BHKIMKaE
rinepakTyBHicTE. B €Bpomi neii 6apBHHK HE PEKOMEHIYETBCS Ui BUKOPUCTAHHS Y
MPORYKIT A [TiTeH.

Bapenuxk “FD&C Yellow Ne 6” (scoemuii 3axio — CisH z;Na,0,5:N3) — cyib-
¢doBaHMii aHajor OapBHHKA CynaHy (MOTEHUIHHOrO KaHIeporeny). JJoMilmku cynany
APaKTUYHO 3aBXIM MICTATECA y OapBHUKOBI “xoBTHH 3axin”. Lle OapBHuUK
BHKJIMKAE aJICPrivuHi peakuii y JIioJeH 3 acmipruHOBOIO iHTONEpaHTHICTIO. KpiM Toro,
BBaXKaOTh, 110 BiH CIPHYMHIE TillCpaKTHBHICTH y AiTelt. Bapeuuk ‘“xoBTHil 3axix”
3a0opoHeHMH /Ui BUKOpUCTaHHA y Hopseril Ta Oinsuii, ,

OxpeMy TUTKY KOCMETHYHOI MpOoAyKiil ABaA0Th $apbu mias Bonoccs. dapbu
MOAINAIOTECS HA POCIIMHHI Ta WTy4Hi (CMHTernuHi). ICHye TiIBKM JBI MOLIMpeHi
pocauHHi $papbu g Booces — XHa 1 6acMa. Pemnra Beix 6apBHHKIB 1t BOJIOCCSH, TakK
caMo fK 13aCo0M JJIs OCBITJIEHHS Ta 3aBUBKH, MAKOTh SCKPABO BUPAXEHY CHHTETHUHY
npupony. Hlryuni ¢apbu anms Bonoccs MOMIIAIOTHECH HAa OKHCHIOBAIBHI, TpaMi
aHTpaxiHOHOBI Ta ¢apOH Ha ocHOBI conel (cpibia, HIKENIO TOIIO).
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Haitbineioro nomupenHs HaOynu OKWCHIOBalIbHI GapeHUKH. BOHHM MICTATH
pEYOBHHH, fAKi cami He € OapBHHMKamy, a HaOyBalOTb TakMX BJIACTUBOCTEH, KOJIH
MOTPAILIAIOTE Y JIy)KHE CepeOBUIIE.

€ moBimoMIIEHHS, IO Y XIHOK, siki (apOyloTh BOJNOCCA, ICHYE TiABHMILCHHH
PH3MK PO3BHTKY A€IKMX BHUIIB HOBOYTBOPDEHb. ¥ DE€3ynbTaTi aHanmizy nmaHux 2302
XBOpUX Ha JiMdoinny Heornasmy (1998-2003 pp.) Oyno mokazaHo, M0 PU3MK PO3-
BUTKY mimdomu OyB Ha 19 % BumuM cepen THX JIOAEH, ski (apOyBanu Bonoccs no-
PIBHAHO 3 THMH, XTO HiKOJIM HE KopucryBaBcs (papOamu i Boioccs. Y THX, XTO
¢apOysas Bomoccs 12 Ta Ginplue pa3iB Ha piK, pH3HK JiMdoMu miaBHITyBaBcs Ha 26 Y%.
YV 60-70-ri pokn XX cromitra oo ckmany ¢ap0 Il Boioccs BXOMMIM JeAKi KaH-
neporern. 1]i KOMIIOHEHTH Y KiHIli 70-X POKiB BMIYHMIH 3i CKIamy KOMIIO3HILiH s
¢dapOysanss Bonoccs. [Ipote pu3uk BUHUKHEHH: JiMbomu OyB Ha 62 % BUHIIM y THX
monei, saxi nodamm ¢apOysatu Bonmoces 10 1980 poKy mopiBHAHO 3 TPymoro, siKa He
tapbye Bonoces.

Hesanexua rpoMancbka oprasizaunis “Environmental Working Group” —
“Exonoriuna potoua rpyna” (CILA) mpoananisyBana ximiunuil cxuaag 7500 ririe-
HIYHMX Ta KOCMETHYHMX 3aco0iB Ta BusBuia, Mo y 71 3 117 dapb mis Bonoces
MICTATBCA CHONYKU, IIO € TIOTEHIIHHUMH KaHLIEPOI€HAMH.

14.6. Tokcukonoria BigGintoBauiB wWKipun

3 METOI0 3HHXKEHHs IirMeHTalil MKipu OOIHYds YacTo BHUKOPUCTOBYIOTH
BUOLIFOBANIBHI KpEMH, SIKi MICTATH TiAPOXiHOH Ta HOrO METHIIOBUH eTep.

Pa3oM 3 THM, pe3yJibTaTH JOCIIi/HKEHb Ha BariTHUX HIypax Mii-
TBEPIHIIH, IO: 1) MiABHHIYIOTECS MOKa3HHKHM CMEPTHOCTI 3apOJKiB;
2) 30inplIyeThCA HacTOTA HiJUIKIPHMX KPOBOBMIMBIB y eMOpiOHiB;
3) HOBOHApO/PKEHI LIypATa BIICTAIOTH y POCTi, mobmo Gyno nio-
meepoaceno mepamozenni ma emobpiomokcudni enacmugocmi
2iopoxinony ma #1020 noxionux. OH

KpiM TOro, 3acTocyBaHHS KOCMETHYHHX KDEMiB 3 erepamu [ iApoXiHoH
rigpoxinony (1,5-3 %) BHKIMKaE JeHKoepMilO.

BigbinroBanbpHa Aid DigpOXiHOHY Ta HOro MOXIZHHX TOB’A3aHa
3 {Hri6yBaHHIM THPO3MHA3H WIKIpH. Y pe3ynbTaTi IOPYUIYIOTHCSA NPOIECH OKUCHEHHS
THPO3HHY Ta CHHTE3Y MEJIaHIHY.

BeTaHOBIIEHO, IHO BUKODUCTaHHS KpeMiB Juis BigOUTeHHA mKipH 3 6-
METHJIKyMapUHOM YacTO MPU3BOIHTH A0 ii porocencubinizanii. Braxarors, mo ek
iHrpegienT nmoBuHeH OyTH 3a60pOHEHHH 10 3aCTOCYBAHHS Y KOCMETHYHHX 3aco0ax.

OH
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14.7. Tokcukonoris miHepanbHUX OJiNA

Bazenin € nponykroMm nepepobku HathTtH. BBaxaroTs, 110 BUCOKOOYUILCHHH,
TaK 3BaHMM OUmMH BasemiH BigHOCHO Oe3meYHHH, TOAI SIK MAaJOOYHUINEHI COPTH
’KOBTOI'0 Ba3eJiHy MalOTh KaHIEPOTCHH1 BIACTHBOCTI.

IMokasaHo, IO NpH [IOJCHHUX aIUTIKalligX Ba3elliHy Ta MiHepaibHOI oiii Ha
HIKIpY H{ypiB Yy mepuri AHI CHOCTepiraroTbes iX 30y/DKEHHS Ta arpecCHBHICTD, SKi
3MIHIOIOTECS MJIABICTIO Ta aguHaMiuHicTio. Yepes 3—5 HHIB po3BHBAIMCS 3alalibHI
MPOIIECH, L0 XAapaKTePH3yBATUCh MO3alYHUM YPa)KCHHAM BEPXHIX IIapiB IIKIpH 3
BiALIENIFOBAHHIM POrOBOTO APy, BiAOYyBaBCcs KPOBOBHIIUB JPIOHUX CYAWH LIKIPH.

KpiM Toro, manooyMineHa MiHepajbHa OJif MOXE BUKJIUKATH TEepPEepHUBAHHSA

BaritHocTi Ta po3BUTOK Gesmimmst. Ofis NpoOHUKAE Kpi3p reMaToILIateHTapHuH Oa-
p’ep, HEraTHBHO BIUIMBAE HA XXMPOBHH 1 OUTKOBUH OOMIH eMOpiOHY, MPOHHKHICTH
fioro marictpanbHuX cymuH i kanurpiB. CrocrepiraeTbcs NOPYIIEHHS MITOTHUYHOTO
MpoLEcy B XPOMOCOMAX, MIBUILYETHCS BIPOrAHICTh MOABH JOMIHAHTHHX JICTAJIBHHUX
MyTanii Tomo.

Minepanpti onil, Bazenmid Ta napadiH € 3HaYHHMHU KoMmejporeHamu. Kome-
JIOTeHH - 1I¢ PEIOBHHMU, sKi 371aTHI 3aKPHBATH LUKIPH] “TIOpH”, 0 BEIE KO YTBOPEHHS
THITOBUX YCKJIAJHEHL — KOMEIOHIB (ripuiiis abo Byrpis).

14.8. BusHaueHHs cdbropuaiB y 3ybHin nacti Mmetoaom ioHomeTpiil

BusnadeHHs (TOpHIy IPYHTYETHCS Ha BHMIPIOBAHHI €JEKTPOPYLIIHHOI CHIIH
(E abo EPC) emekrpoxiMiunoi KOMIpKH, 3alIOBHEHOI AOCTLKYBAHHM PO3YUHOM, B
KU 3aHypeH1 IHAMKAaTOPHUI (TOPCEIEKTHBHUH IEKTPOX Ta €/ICKTPO/I MOPIBHIHHS.

®TOpCEneKTUBHUI eneKTpo sBisge cobo0 KpucTadiyHy MeMOpany 3 ¢gropuny
nantady LaF; 3 JomaTtkoM eBporiio, sKy BCTaBJI€HO B IUIACTHKOBY HHITIHAPHYHY
TpyOKy. EnexTpos mopiBHIHHS — XJIOPCPIOHNHN €lIeKTPOA.

EPC naHmrora 3 npx eleKTPOAIB JIHIHHO 3aJICKHUTE BiJl JIorapuMy KOHICHT-
paiii ioHy (hTopy B po3uMHi, 40 SKOr'0 BOHH 3aHYpEHi:

Ei=E°-81gC (F).

Ilpu BUKOpHCTaHHI (GTOPCENEKTHBHOTO €IeKTpoay HeoOximHo, mob E° Ta 0
36epiranucs CTAIMMH NPU TPAAYIOBaHHI i TpU poOOTi 3- TOCHIKYBAHUMH POZYHHAMH.
JAns 1poro y BCiX pO34MHAX CTBOPIOIOTH OJHAKOBi KOHUeEHTpauii Oygepa pezy-
moeanns 3azanvroi ionnoi cunu (BP3IC).

Posuunu ma peaxmueu:

1. Buxigamit pozuun ¢ropuay uatpito NaF 3 xoHuenrpamiero ¢ropun-
a”ioHiB 0,01 mone/m. [lng #oro NpHUTroTyBaHHS PO3YHHSIOTE HAaBAXKY (QTopuay
HaTpito Macor 0,42 r y MipHid konbi MicTkicTio 1 JIiTp, HONHMBAIOTH HUCTUIHOBAHY
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BOAY IO MITKH, NEPEMILIyIOTh i IIepeNnBaloTh y TIONIieTHIeHOBUi abo droporutac-
TOBHH HOCYH. 30epiraloTh J00pe 3aKpUTHM.

2. Posumn erwneHgiaminTerpaaneraty Hatpito (TpmwioHy b a6o EATA) 3
konneHTpartiero EITA 0,05 mons/m. [{na usoro 3,722 v EATA posunssiors y 200 Ma
JIMCTUIBOBAHOI BOJM.

3. Po34MH riIpOKCHIY HATPIiO 3 KOHLEHTPALIEIO 5 MOMb/I1.

4. Bydepuuii po3uud perymoBaHHs 3araabHoi ioHHOI cuin (BP3IC) roryiors
TaK: Y CKIAHKY MicTkicTio 1 11 HanmBaroTe 500 MIL UCTUIIBOBAHOI BOIH, 10AAI0Th 58 T
XJIOpHY HATPiro Ta 57 MI KprKaHoi ouroBoi KHCIOTH. TTicist po3dmMHeHHs coi y IO K
cknanky gomiBaioTe 200 mi posunHy EJITA ta 120 mMn posumny NaOH. Cxsinky
MOMIIAOTH HA MATHITHY Milanky i npu OesnepepBHOMY IiepeMilnyBaHHi noBoasaTs pH
J10 3HaveHHs 5,0--5,5, nomaroun kparusimu po3urH NaOH (kortpons pH mMerpom).

IMocaixoBHicTs podoTH
IIpuzomysanns epadyrosanvhux posdunie. IlocmimoBHo po3omsre OGydepom
BiaMipsaHMi 06’eM v; BUXingHOro po3unHy NaF y Mipaux konbax mictkicTio 50 M Ta
rOTYIOTh IICTh I'PaayfOBaJbHHX PO3YMHIB 3 KOHIEHTpauisMu C; BIANOBiZHO 10
na"ux Tabn. 14.5.

Tabruys 14.5

BigomocTi A9 NpuUroTyBaHHs rpaxylOBaIbHUX PO3YHHIB

Ne Kounentpanis 06’eM BUXIAROTO Konuentpains

- BHXi/IHOTO PO3UHHY,| PO34HHY, IO BiIMIps- | TIpaayloBaIbHOrO -lg G

o3ttty MOJTB/1 10Th (V;), MT pozunny (C;), Mons/n

1 0,01 15 0,003 2,5
2 0,01 5 0,001 3,0
3 0,001 15 0,0003 3,5
4 0,001 5 0,0001 4,0
5 0,001 1,5 0,00003 4,5
6 0,001 0,5 0,00001 5,0

Bumiprosanns ma nobydosa epadyreanshoi 3anexcnocmi. Bumipiotots EPC
E; XOXHOTO rpagyroBaibHOro posduny. Jns usoro 20 M rpalyroBanbHOIO PO3YMHY
BHOCATPH IINETKOK Y €JIEeKTPOXiMiuHy KOMIpKy (ckisHka MictkicTio 100-150 mu),
nojaroTh ninerkoro 5 ma BP3IC, nepeMiiyiOTh KOJIOBUMH PYXaMH 1 3aHYPIOIOTH 110
PO3YHHY €IEeKTPOIH He MeHUI HiK Ha 0,5 CM BiJ IOBEPXHI PO3YHHY.

Pe3ynbTaTi BUMIpIOBaHb 3aIHCYIOTH y TaOJIUIIO.

KonueHTpais rpaayloBaibHOIO PO3UHHY

(C)), Mmonb/n -lg G E;

Ne po3unny
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BynyioTh rpaayioBanbHuii rpadix y koopaunatax E;sig - 1g C..

Busnauennusn emicmy omopudy nampiio y 3youiu nacmi. TouHy HaBaxKy OIu3b-
ko 1 r 3y6HOi macTH mMOMIaOTh y MIpHy Konfy Mmictkictio 50 MII, IOBOIATBH
JUCTUIIBOBAHOIO BOZAOKO JIO MITKH, MepeMilryloTs. Hepo3ynHHY YacTHHY MAacTH Bil-
OKPEMIIIOIOThH BIJICTOIOBaHHAM yepes 5—10 xB.

Binmipsiors minerkor 20 MII JOCTIDKYBAaHOrO PO3YHHY Y CKISHKY MICTKICTIO
100150 mu, nonarots ninerkowo 5 ma BP3IC, nepemimytoTe Ha MarxiTHIH Mimam i
3anumaorh Ha 20 XB AN MOBHOrO JeMackyBanHs ¢ropuay. Bumipioots Ex npu
TIepeMilllyBaHHI.

Kouuentpauito ¢ropuzn-ionis Cy(F) (Mone/n) y po3duni BU3HAYAKOTH 32
IPaxyIOBajIbHOI0 3aJICKHICTIO.

Bwmicr NaF y 3pa3ky 3yO6HOi nacTi 004HCITIOTD 33 (OPMYIIO0

o (NaF) = [C(F) - (50+12,5) - 42)/m, mr (NaF)/ r nactu,
Ie m — Maca HaBaXKKH 3yOHoI nactH, 1; Cy(F) — KonuenTpanis ¢ropui-ioHis, MOab/J1;
42 — monexkynspua Mmaca NaF; (50+12,5) — 06’eM npuroroBneHOro po3duHy 3
JOCIHDKYBAHOTO 3pa3Ka NacTH 3 ypaxyBaHHsM kinbkocti BP3IC, m.

Ha ynakoBui 3yOnofi nacru “bnenn-a-men” skazano, mo o (NaF) = 0,321 mr/t,
o B 100 pa3is 6utbine, ik I'ZIK y Bozi.

M KoHTponbHi nuTaHHA

1. Ha3aBiTb MOXIUBI TOKCUYHI e(heKTn NpU BUKOPUCTaHHI XUPHWUX KUCIOT, CNIUPTIB Ta BOCKIB
AK CKINafoBuUX KOCMeTUYHMX 3acobiB.

2. HasBiTb MOXMMBI TOKCUYHI edheKTU NpU BUKOPWUCTaHHI NOBEPXHEBO-AaKTUBHWUX CMONYK,
EMynbraTopiB Ta 3MO4YBaNbHWX areHTiB SK CKNanoBUX KOCMETUYHMUX 3acobiB.

3. HasgiTb MOXMuBI TOKCUHHI edekTM NpU BUKOPUCTAHHI KOHCEPBAHTIB $IK CKAagoBUX
KOCMETUYHUX 3acobiB.

4. Haasitb MOXMUBI TOKCHYHI edheKkTr Npu BUKOPUCTAHHI apoMaTn3aTopiB sk CKIIagoBux
KOCMeTU4HMX 3acobis. [ieTundtanatm Ta cuHTETUYHI MyCkycu Yy napdymeptin
NPORYKLIT.

5. Hasgite MOXNMBI TOKCWMHI edeKkTM Npu BUKOPUCTaHHi BGapBHUKIB £IK CKNagoBWX
KOCMeTUYHNX 3acobiB.

6. Ha3giTb MOXNMBI TOKCUYHI ehEKTY NPU BUKOPUCTaHHI BiaGinioBavdis LKIPW AIK CKNagoBuUx
KOCMETUYHKX 3acobiB.

7. Has3BiTb MOXNMBI TOKCU4HI edreKTU Npu BUKOPUCTaHHI MiHeparbHMX ONiN AK CKIaaoBux

KOCMETWUYHMX 3acobiB.
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TEPMIHONOINYHUU CNOBHUK

A

AGepauii XpoMOCOMHI — 3HayHi 3MiHH CTPYKTYPH XpoMocoM (po3puBu abo BIpaTa Xpo-
MOCOMaMH sIKOi-HeOy/1b JITSHKH).

AKapHUHIH — TECTHIVIY TS 3HUILCHHA KITiLIiB.

Anepris — pe3ynsTaT IHAMBINYaTHHOI TiJIBHILEHO! YyTIHBOCTI OPraHi3MYy JIOIMHH J10 HEBHOI
peyoBHHM (aJiepreHy) BHACHIJOK KOHTAKTY 3 LI€I0 pedoBHHOIO. BuHUKA€E y pe3ynbTati
B3a€MOMii aHTUTUT (IMyHOTIIO0YITiHIB) 1 BIAMIOBIAHUX AHTUTCHIB.

AJbBE0JIAa — [TyXUPLENnoJiOHi YTBOPEHHA Y nereHsx, ¢ BiabyBaeTscs raz000MiH.

AunadinaxTnunnii WOK — oHe 3 HAWTHKYUX yCKIaJHEHs anepril, mo y 10-20 % Bunazakis
3aKiHYYETHCA JIETAIBHO.

AHTHGIOTHKM — PEYOBUHH, IKi MAIOTh 3JATHICTS YHHUTH BUOIPKOBY OakrepiocTaTHUHY abo
GaKTepUIIMAHY IO Ha MiKpOOPraHi3Mu.

AHTHTeHH — 9YXKOPIOHI KniTHHA abo MOnexysH, HpH MOTPAIUITHHI AKHX Y KPOB JIOJHHH
TPOTH HHUX YTBOPIOKOTHCS AHTHTLIA. AHTUICHHM, SKi BUKIMKAIOTH aJIePriduHi peakiii,
OTPHMaJTH Ha3BY aJICPreHiB.

AnTtHTina (iMmyHOrNOOYNiHH) — IiKOoNpoTeinu (Oinku), 1o BUPOOIsOTECA MiMpouUTaMu y
BIJIOBiJb HA TIOTPAIUISHHS B OPTaHI3M aHTHUICHIB.

AHTPOTIOTeHHOT0 TOXOMKEHHS TOKCHYHI PEYOBUHH — pPEYOBUHH, YTBOPCHI BHACILIOK
JIFOJCBKO] AiSUIBHOCTI.

Adinuan — necTULUIM i1 3HUILCHAS THIMHOK I'YCEHHUIb TAa KOMaX.

b

BaxkrepHIuaH — peuOBUHH MPOTH 30yIHUKIB 0aKTepiaTbHuX XBOPOO.

BiokoHuenTpania — HarpoMaj/pKeHHs TOKCHYHUX pEeUoBMH y OiocyGerparax JMIOOuHM |
TBapHH.

BioTHkH — XapuyoBi PeUOBHHH (MaKpO- 1 MIKPOHYTPIEHTH) SIK HOCII eHeprii Ta TUIaCTHYHHIMA
MaTepiai, peryisipHe HAAXOMKCHHS SKUX MOTPIOHE Ui PO3BHTKY 1 IMiJTPHMaHHIA
ICHYBaHHS OpraHi3My.

Biorpancdopmauia (meraGonizm) — QepMeHTaTUBHI peakiil mepeTBOpeHHs Yy OpraHi3mi
CTIONTYK.

r

TanTeHH — HU3BKOMOICKYNSPHI CHONYKM, AKi MOTPAIUIAIOTE Y DKY i MOXYTh BHKIHMKATH
XapyoBy alepriko. ‘

I'emaToToKCHYHA i — TOKCUYHA Jis, IKA CYNPOBODKYETHCS YPAKCHHAM MEIiHKH.
I'epbinuam — necTunay 11t 60poTedu 3 Oyp’ sHAMHU.
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Iinepnaasia — 3GiIBIIEHHS KiIBKOCTI KINTHH YHACHIIOK iX HaJIMIPHOrO HOBOYTBOPEHHSL.

T'oMeocTas — CHHOHIM CTaloCTi BHYTPINIHROrO cepefoBumia opraHismy. Ilomarra mpo
roMeocTa3 MA€ Y3arajbHIOBANBHMI Xapakrep i OXOIUIIOE Bech CIEKTP IIPOLECiB
aganTanii, KOTpi 3a6e3nmeuyloTh BimHOCHY CTabinbHiCTH GIONOMiUHMX CHCTEM Y MiH-
JIMBHX YMOBAaX CEPEOBHIIA.

I'nixonporeinn — Oinku 3 MonekyuspHolo Macoio 10000-67000 k/la, nmo MicTATBCA B
XapYOBHX MPONYKTAX.

I'noT06ioNTHI TBAPUHU — Lie TBAPHUHH 31 CTEPHIBEHMM KHILICYHUKOM.

I'pannunononycrnma konmentpauis (IJIK) — ririeHiyanii HOpMaTHB, AKUH OOMEKye
KOHIEHTpAII0 CIIOAYKH B 00’€KTax HABKONMHIHBOTO CEPEOBHMINA YH XapUOBHX
NpoAyKTax Ha 6e3neuHoMy AiIst 340pOB’s MojeH piBHi. Busnadawors y Minirpamax Ha
1 M mositps, 1 1 Bomn, 1 KT IpyHTY (Mr/M’, Mr/m, MI/KT).

A

JeTOKCHKAL{A — POLIEC 3HEMKOKCHHS 1M BUBCACHHS LIKi/ITMBUX PEYOBUH B OPraHi3Mi.

Jucnosuuis — TepMiH, MO Y4aCTO BHKOPHCTOBYETBCH, 10O omucaTH ogHouacHi edexTH
HOIIMPCHHS ¥ eiMinalgi (BUALICHHS) TOKCUKAHTY 3 OpraHi3My.

JIMeromMeocTas — CTaH MOPYIIEHHA BHYTPIHBOI PIBHOBATH OpPraHi3My.

JlonycTMa noboBa fo3a (aur. acceptable daily intake — ADI) nns moauuu — j00608Ba
KiBKICTb PEYOBHMHM, UIOACHHE HANXO/UKEHHS AKOi NMPOTAIOM YCBOIO JKHTTS HE f10-
BHHHO HEraTHBHO JISITH HA OpraHisM. Busnadaerscs B Mimirpamax Ha | KT mMacH Tina
JOIMHH 32 100y.

E
Em6pioTokcuunuii edeKT — TOKCHYHMA eeKT, AKUH CYNPOBOUKYETHCS yPasKCHHAM IUTONY.

EK30reHHi cnioyKH — CIIONyKH, sIKi TIOTPAIUISIOTH B OPTaHi3M 13 HABKOAMIIIHBEOTO CEPEAOBHUIIA.

EK30TOKCHHH (€HTEPOTOKCHHH) — TOKCHHY, fKi MOTPAINIAIOTE B OPraHi3M i3 HABKOMHIIHEOT O
CepeNOBHILA, CCKPETYIOTHCA )KUBUMH KIITHHAME OaKTepiid.

Excno3uuis — KilbKiCTh TOKCHKAHTY, fKa NPUIAJA€E Ha OAHY MillleHb (OpraHi3m, opras,
TKaHHHY TOLIO).

Eniminaniss — BUBeIeHHS TOKCHKAHTY 3 OPTraHi3My.

EnjoresHi cnoiyKH — CIIONYKH, [0 YTBOPIOIOTHCA B OPraHi3Mi.

EH/{0TOKCHHH BHIIAIOTECA KIITHHAMY GakTepiit IpH ix pyiiHyBaHHI.

EngouuTos — ofHa 3 (GopM MOrnvHaHHA KITHHAMH BEXMKUX MOJIEKYIL.

Enuedanonartia — X1pOBe epepoKEHHS BHYTPIIIHIX OpraniB. .

EniTonu — e yacTHHY GiKOBOI MONEKYIH (QHTHTEHY), sIKi 3B’S3YIOTBCA i3 CrelMQiYHMMH
AHTUTLIIAMH.

3

300UHAM — MIECTULHIM 11 60pOTHOU 3 rpU3YHAMHU.
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I

Iniocunkpasis — HerrepeHOCHMICTS Tiel ab0 x0Tl 1XKi,

ImynonedinuTi — kinbkicHi a6o QyHKioHaBH] AeheKTH iIMyHHO] CHCTEMH.

IMyHonmTH — Makpodard (1iMGOUMTH Ta MOHOLMTH), IO HAJEKATh A0 OCHOBHHX KIiTHH
IMYHHOI CHCTEMH.

IHCeKTHIMIH — MECTULIUAH /11 GOpOTHOH 3 KOMaXaMu.

IHTEpUETIOAAPHHI — MDKKITITHHHU.

K

Kanueporen - areHT, 10 MoXe BHKIHKaTH a0 APHCKOPIOBATH PO3BHTOK HOBOYTBOPEHHS,
He3anexHo Bia MexaHi3my (abo MexaHi3miB) jioro aii a6o cTymens crenmgigHOCTI
edexTy.

Kanueporenes — npoiec po3BHTKY HOBOYTBOPEHb (PAKOBHMX IYXITHH).

Kepanoumru — 0I4H 3 BUB KITHH IDKipH.

Kow’roranin — ¢epMeHTaTHBHA peakiis B3aemofii Merabomitie I cragii meraGomimy 3
KOH FOIYIOUHMH CITOTyKaMH.

Kon’orata — CKIaiHi CIOJYKH, YTBOPEH] Y pe3ylbTati KOH’ foraiii.

KcenoGioTHkn — XIMiuHi peYOBHHH, sl AKHX MPH AOCTATHRO BUCOKHUX J03aX NPU3BOAMTL IO
TOKCHYHOTO IICrOMEOCTa3y.

KyMynasauis — 1poliec HaKOIMMYECHHS CITONYKH B OpraHi3Mi.

JI

JleiikonmeHist — 3MEHIIICHHS KLTBKOCT] JIEHKOLUTIB Y KPOBI.

M

MepiaTop — CronyKa-NocepeJHHK y IPOLECi peakilil OpraHi3My Ha IoApa3HEHHA.
MenaHOiAHHH — ICMEHTH, MO 3a¢apO0BYIOTE BEPXHI IIAPH MIKIPH.
Mensca — rycta B’s3Ka pijiiHa, 1110 3aHIIacThCA NiCHs BUAUICHHA LyKpY 3 Oypska.

Mem6Gpanu — ynopsiakoBaHi GinkoBO-TiltigHI KOMIUICKCH, SIKI OTOYYIOTH KIITHMHHUH BMICT
(umTornnasMaTHYHi MeMOpaHu), AApo (saepHi MeMOpaHH) TOlIO.

MeTaboiT — NPOMbKHA CIIONyKa Y MPOIECi (hepMEHTATHBHUX IIEPETBOPCHE.

MeceHaxKepH — CIONYKH, IO CHFHANI3ylOTh HPO HEOOXITHICTH HPOXOMKEHHS IIEBHUX
peaKitii.

Miesin — pedoBUHA, sIKa YTBOPIOE Mi€TiHOBY OOONTOHKY HEPBOBUX KIIITHH.

MiKOTOKCHHH — TIPOAYKTH JKHTTEALUIBHOCTI (MeraGoiiTH) HEAKHX HIKUMX TpuOiB, AKi
3MATHI TOKCHYHO AIATH Ha TIOACH 1 TBapHH.

Mikpooioneno3 — 1HHaMiuHa MIKPOEKOIOriYHa CHCTEMA.

MikpocomansHi peaknii — peaxuii, sxi Katadi3yrors (GepMEeHTH eHIOILIa3MAaTHYHOTO
DETHKYJIYMY. ‘

MikpocomanbHi pepMenTH — HPEpPMEHTH SHAOIIA3MATHYHOTO PETHKYIYMY.
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Mikpocomu — myxupiti, GparMeHTH SHIOIUIA3MATHYHOTO PETHKYIIYMY.
Miroxouapii — ofHi 3 OpraHen KIiTHHH.
Miueiii — BereraruBHe TiNO rpuliB i aKTMHOMILETIB.

MyTaresam — 1e CIONYKH, SKi BIUTMBAIOTh HA TCHETHUHMiI MaTepian KITHH i 3yMOBIIOIOTH
CHaIKOBiCTh HMX BILTHBIB.

H

HeMaTOMHAH — TIECTUIMIN /151 60pOTBOU 3 KPYITTHMHU YEPBAMH.
HedpoTokcnuna s — TOKCHYHA il HA HUPKH.

0]

Oxcurenaiis — npoiec HaCHUEHHS KMCHEM.

Onirypis — 3MeHIeHHs 1060BOT KiBKOCTI BUIIIEHHS CE4i.

Oprauenn — NOCTiiiHI CTPYKTYPH KIITHH.

OcTeoMansNis — CUCTEMHI 3aXBOPIOBaHHA (PO3M’SKIICHHS) KiCTKOBOI TKAHHHH.
OTOTOKCHYHA [1is — TOKCHYHA Jiis Ha CIIyXOBHH arapar.

OTpyennsi xapuose (iHTOKCHKAlis Xap4oBa) — xBopoDa, Aka BMHHMKAE Tij /(€K TOKCHHY,
AKMA MPOJYKYETHCA MIKPOOPTaHi3ZMOM, III0 PO3BHBAETLCA Y IPOYKTAX.

OTpyTa (TOKCHKAHT) — CIIONYKa, SKa CNPHYHHAC BHNAJAKOBHA a00 HABMHUCHWM ILKiATUBAH
BILIMB Ha )KMBHH OPTaHi3M.

11

IManxpeaTnuHmii Cik — CKITa/1xa 33 CKITAI0M TPaBHA PiIKHA.

Haniiomn Bipyc — rpyna BipyciB, sKi IPH3BOIATH 10 YTBOPEHHS NaIliIOMaTO3HUX YTBOPEHb
Ha LIKip] Ta CIH30BHX 00OIOHKAX.

Hacuua andysia Gionoriunmx Monexyn — audysis, sika BinOyBaerbcs duepes JHILAHI
MeMOpaHH.

IMecTuunan — XiMiuni PEYOBHHH, sKi BHKOPHCTOBYKOTBCH fK 3acoGu Goporebm 3i mIKiz-
IMBHMH 3 TOTIIALY €KOHOMIKH Ta OXOPOHH 3[0pPOB’SI MIKpOOPIraHi3MaMH, POCIHHAMH
Ta TBAPHHAMH.

Hinouuros —~ GopmMa NOTIMHAHHA KITHHHOI PiIJIMHA.

HpoGioTuku — >xuBi MIKPOOPraHi3MH, LIO NPY JOABAaHHI [0 XapuyBaHHs CUPHATIHBO
BILUIMBAIOTH Ha GajiaHc KMIIKOBOI MiKpO(IOpH 1 HOMINUIYIOTE CTaH 340POB’ s TIOJHHH.

IIporeoniTuuni depMeHTH ~ PepMEHTH, 10 POSIIEILIIOITS NENTHAHI 3B’ A3KH.

IlocTcHranTHuna MemOpana — MeMOpaHa, Aka Bi4yBa€ YaCTHHY CHHANTHYHOTO KOHTakKTy,
JI0 AKOI I IXOAATE 3aKiHUEHH IHINMX HEPBOBHX KIITHH.

P

.

PanionporexTopH — pEYOBHHHM, W0 3MEHINYIOTE ab0 YCyBaloTs WIKi/UIMBHMHA BILIMB
PaiOHYKIIIiB 3aB/AKH PI3HUM MeXaHizMaM Jii.
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Penykrasza — epmeHT, AKHI BHPOOISIOTH MiKPOOPraHi3MH.

Pe3op0uisn — nepios, W0 TPHUBAE BiJ MOMEHTY NOTPAIUIAHHA TOKCHKAHTIB B OpraHisM [0
MOMEHTY JOCATHEHHS! MAKCHMAbHO KOHIIEHTparii B KPOBi.

PeTHKYIyM CH/IOIUIA3MATHYHHAH — CHCTEMa KAaHANIB Ta MIyXHPIIB y KIiTHHAX,

Penentop — MOJIEKy/ia Ha MOBEpXHi KITHH YM KIITHHHUX OpraHel, IO crerudiiHo pearye
Ha NOPa3HUK.

C

Cencubinizanis — 3pocTannst YyTIHBOCTI OpraHismy 2o Jii HoJpa3Huka.

ComaToresHa CTajif — CTajis rOCTPOro OTPYEHHS, Ky PO3INANAIOTH K XIMIYHY TPaBMY,
PaHHIO KIIHIYHY CTaifo AK0i Ha3HBAIOTh TOKCHKOTEHHOIO.

C1adiIoKoKH — DIl IPaMIIO3UTHBHUX GaKTepii.

CrpenToKoKH — Pijl TPAMIIOSHTHBHUX OakTepild.

T

TepaTorenu — CIONYKH, IO MKiTHBO BILIMBAIOTH HA PICT IJIOXY Ta PO3BHTOK HOTO KIIITHH.

Toxcukonoris (Bif rp. foxikon — oTpyTa Ta logos — BUECHHS) — HAyK4, SKAa BUBYAE BIACTHBOCTL
OTpyHHHX PEYOBHMH Ta MATOJIOTTYHI 3MIHH B OpraHi3Mi, fKi CIpUYHHEHI HUMH.

Tokcuxoyaoriyna Xximis xap4oBuX DpPOAYKTIB Ta KOCMETMYHHMX 3acoliB — Ile ramysb
TOKCHKOJIOT], 110 BUBYAE MMOTPAILIAHHSA TOKCHYHHX PEYOBHH Y NPOAYKTH XapUyBaHHS
i KocMeTH4Hi 3aco0M Ta iX BIUIMB HAa CHCTEMH T4 OpTraHHM OpraHisMy, a TaKoxX
MOMJIMBICTh 3a00iraHHs [{bOMY BILIHBY.

ToKCHKOIMHAMIKA ~ BUBUCHHS 3 O3HILIT Oioximii 1 ¢iziomorii MexaHi3My i TOKCHKaHTiB.

ToKCHKOKIHETHKA — KiJIbKICHE OIL[IHIOBAHHA Yacy nepeOyBaHHs TOKCHKAHTY B TiJll IPOTSIOM
pisumx mpouecis: aGcopOuil, nommpeHHs 1 ycyHeHHS (BUBiLIbHEHHs) ab0 OuMILIEHHS
(BHacnigox MeTaboimizMy i/a60 BUALIEHHS) TOKCHKAHTA.

Toxcunu 6axkrepiii — MixkpoOHi nporeiny (pepMeHTH), sKi B IyXe HH3BKHX KOHIICHTpALifiX
3/1aTHi BOMBATH KIITHHH FOCITOAAPSL.

L

@aroTun — CyKYIHIiCTh OaKTepiaibHHX INTaMIB 3 OJIHAKOBOIO YYTJIHMBICIIO A0 THIOBOTO
Habopy O6akTepiodaris.

®aronuTo3 — NpPOIEC MOIMHAHHS IHOPOAHOTO TiNA KIITHHOO.

®eniaxeronypis — xyxe pigkicaui (1:15000) reHeTnunnid gedekT.

D100p03 — XpOHIYHE 3aXBOPIOBAHHA KICTKOBOI TKAHHHM, SIKE XapaKTEPH3YEThCsA OONAMH B
KicTKax, cyriiobax, M’s3ax, AedopMaili€lo KicToK i aHKiIo3amH CyrinoGiB.

@yuring/Iu — NeCTHLM/M MPOTH 30yAHUKIB IPHOKOBHX XBOPOO.
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X

XimiKo-TokcHKoMOriuHHE anani3 — CYKYNHICTh HAayKOBO OOIPYHTOBAHHX MECTOJIB, SIKHH
3aCTOCOBYETHCA HA MNpPAKTHIN 178 BHIUICHH:A, igeHTH(ikamii Ta KimbKiCHOro
BH3HAYCHHS TOKCHYHUX PEYOBHH.

XJiopakHe — 3aaJIcHHs CaJIbHUX 3aJ103.

I

IIBineBi rpudn — e HUKYI eyKapioTHI OAHOKIITHHHI 260 MileAPHi OPraHi3MH.

L{HTOKINM — K/TAC HEBETHKUX MENTH/IB, SKi PEryIIOI0Th MDKCHCTEMHI B32€MO/IIT B OpraHi3mi.

LluTONeHis — TOMipHE 3HIKEHHS KUIBKOCT IIeBHUX GOPMEHHX eeMEHTIB KpOBi (NeiikouuTiB,
TpOMOOLHTIB TOLLO).

IluroToxcuyHuit edreKT — Jist, IO NPH3BOAUTH 10 3arubeni KITHHH.
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Tleremanuyx 10. 11, Bparuuax M. M.

XIMIA BUCOKOMOJUIEKYJISIPHUX CITOJIYK
Miopyunux. — 2008. — 460 c.
ISBN: 978-966-553-807-3

3arBepanio MinictepcTBo o¢BiTH i HayKH Ykpainn

3anpornoHoBaHo NOMHOIEHHH Kype 3 XiMli BUCOKOMOJIE-
KYJISpHHX CIIONYK, [0 OXOILTIOE KiacHpixaiiio, 6y1oBy, HOMEH-
KIaTypy MOIiMepiB Ta criocoOH IXHBOTO ofiepkanisi. B okpemux
po3aLIaX PO3MIAHYTO OTPHMMAHHS BUCOKOMOIIEKYIAPHHUX CIIOMYK
PpauKaIbHOIO, HOHHOIO i KOOPAHHAINIHO-HOHHOIO noIiMepH3a-
[I€F0 T NOMIKOHACHCALTIEI0, a4 TAKOXK XIMIYHI peakii nojiMepiB.

Jlns  cTymeHTiB, AaCHIpaHTiB, BHKJI3AaYiB  XiMiKO-
TEXHOJIOT{YHMX CIICHiaJIbHOCTEH BHIMX HABYAIbHUX 3aKJIafliB
Ta HAyYKOBHX IpalliBHUKIB.

Bparuaax M. M., I'eremanuyx FO. 1L

XIMIYHA TEXHOJIOI'TSI CAHTE3Y

BUCOKOMOJIEKYJISIPHUX CIIOJAYK
Iiopyunux. —2009. - 416 c. .
ISBN: 978-966-553-752-6

3arBepanaoe MinicrepcTBo ocBiTH i Haykn Ykpainn

3anpornioHoBaHo HormMOneHuil Kypc 3 XiMI4HOI TEXHO-
JIOTi] CHHTE3y BHCOKOMOICKY/IDHUX cHoNyK. PostimsuyTo npo-
MHCJIOBI METOAM OJIepXaHHS NOIiMEPIB PaIyKaIbHOI0, HOHHOIO
1 KOOpAHHAIAHO-HOHHOIO TOMIMEPH3AIli€l0 Ta HONIKOHIEHCA-
Ii€10, a TaKOX MOJNIMEPAHANOTIYHHMH NIEPETBOPSHHAMH IpH-
POMHMX 1 CHHTETHYHUX BUCOKOMOIEKYIAPHUX cronyK. Oxpemi
PO3IUTH CTOCYIOTBCS CHHTE3Y MOJIiMEpIB (OroMepiB) 3 MepoK-
CHJHUMH TpyliaMH, Ha(TOTOIIMEpHHUX CMOJI Ta BUPOOHHITBA
CIIOJYK, AKi CIYTYIOTh iHIIIATOPaMH paArKanbHOI TOTIMepH3a-
11ii MOHOMEPIB.

JUist  cTyaeHTiB, acIlipaHTiB, BHKIAJA4iB  XiMIKO-
TEXHOJOTTYHHUX CIEMAIbHOCTEH BHIIMX HABYAILHUX 3aKiIaliB
Ta HayKOBHX IIPaIliBHUKIB.



mailto:vmr@vlp.com.ua

HABYAJIBHE BUJAHHA

Boponos Craniciae AHapiiosud
Crenunmn IOpiit bornanoesug
IManuenxo IOpiii BacunsoBuu

Bacunses Bixrop IlerpoBuy

TOKCHUKOJIOI'TYHA

XIMIA

XAPYOBUX MPONYKTIB
TA KOCMETHYHHX
3ACOBIB

Penaxrop Onvea /lopowenko
Kopekrop Hamania Koamyu
Texuiunuii pegaxrop Jlinin Canamin
Kowmn’rorepue Bepcranns Hamanii Maxcumrok
XynoxHuk-nuzaitnep VYnaua Keneman

3nano y sumasHunTB0 09.09.2010. IMimnucano o npyky 19.11.2010.
®opmar 70x100Y 6, Tamip ocerruii, Jpyk odceTHuiL.
YMoOBH. ApyK. apk. 25,5. O6un.-sua. apk. 20,3.

Jon. naknax 300 mpum. 3am. 101001.

Bunaseus i surorisuuk: Bugasuunrso JIpBIBCHKOT MOMITEXHIKA
Ceidoymso cy6 exma gudasnuyoi cnpasu JJK Ne 751 gio 27.12.2001 p.

eyr. D. Koneccu, 2, JTvsis, 79000
Ten. +380 32 2582146, paxc +380 32 2582136
vlp.com.ua, en. nomrra: vinr@vlp.com.ua


mailto:vmr@vlp.com.ua

BopoHros CraHicnas AHApiioBMY, 1OKTOp XiMi4HUX HaYK, Npodhecop,
3asigysay Kacdedpu opraHiyHoi Ximii HauioHanbHoro yHiBepcuteTy
“IbBiBCbKA MoniTexHika”. 3akiH4MB XiMiKo-TEXHOMOMYHMIA hakynbTeT
NbBiBCbKOro NOMITEXHIYHOO IHCTUTYTY. € ronoBoto CrewjaniaoBaHoi BYeHOT
paau [1 35.052.01 i3 3axucty AOKTOPCbKMX AncepTaLii, uneH Komitety
3 iepXaBHIUX npemiit YkpaiHu y ranysi Hayku i TeXHiku, HaropomkeHui
MOYECHUM 3BaHHAM «3acnyXeHuin isy Hayki i TexHiku Ykpainuy. Mig
10ro KepiBHULITBOM 3axuLieHO 5 [OKTOpCbKMX Ta 18 kaHAMAaTChKUX
auceprauin.

HaykoBuit popobok — noxag 600 apykoBaHuX npaub. € cniBaBTOPoOM
nippyyHuka "OpraiyHa ximis" 3 rpucpom Mikocsiti (BupanHs 2001,
2002, 2006, 2009 pokie) Ta HaB4anbHoOro nocibHuka "OpraHiyHa Ximis",
3 HaykoBMX MOHOrpadi.

Hayxosi iHmepecu: opraHiyHa Ta GioopraHiyHa XiMmisi, BUCOKOMONe-
KynSipHi CrIonyKu, NePOKCUAHI COSTYKM, TOKCUKONOTiYHa XiMisi.

Creunwmn [Opin BorpaHoBuMY, KaHaMAAT XiMiYHUX HayK. 3akiHUMB
GionoriyHuit chakynbTeT [lbBIBCHKOTO HALOHANBHOMO YHIBEPCUTETY
iMeHi IBaHa ®paHka. ABTOp NoHap LWICTAECATU HayKoBUX NMybnikaLlii.
[Biui otpumyBaB rpaHT [MpeanaeHTa YkpaiHu Ans MOMOAUX BYEHUX
(2007 1a 2009 pp.). 1

Haykoei iHmMepecu: TOKCWKOMOFiA Xap4yoBuX MpOAYKTIB, MeToau
BUAINEHHS TOKCWKAHTIB 3 XapyoBMX MNPOAYKTIB Ta CUPOBUHM,
[AOCNIMKEHHS B3aEMOAiT TOKCUKAHTIB 3 NONIMEPHUMI MaTPULAMM.

ManyeHko KOpin BacunboBuuY, KaHAWAAT XiMIYHUX HayK, LOLIEHT.
3akiHuMB hakynbTeT TeXHOMorii OpraHiYHUX peyvoBuH JIbBIBCHKOrO
MONITEXHIYHOTO IHCTUTYTY. ABTOP MOHAaA CTa AECATU HaykoBux ny6ni-
Kawjin.

Haykoei iHmepecu: opraHiyHa XiMisi, NepoKCUAHI CNOSyKW, TOKCH-
KonoriyHa ximisi, xap4oBi Ta 6ionoriuHo akTUBHi fo6aBku.

Bacunbee Bikrop lMeTpoBuY, kaHAvAaT XiMiYHWX HayK, LOLEHT.
3aKkiHuMB (hakynbTeT TexHomnorii opraHiYHMX peyvoBuH JIbBIBCHKOrO
MONITEXHIYHOTO IHCTUTYTY. ABTOP NOHaA AeB'sHOCTa HaykoBuX Mybni-
Kaujin.

Haykoei iHmepecu: opraHiyHa XiMisi, MepoKCUAHI ChOMyKW, TOKCH-
KonoriyHa Ximisi, xap4oBi 406aBKu, TEXHONOrii Xap4OBUX BUPOBHULITB.
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