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INEPEJIIK YMOBHHUX CKOPOYEHb

2,6-JIXOUH — 2,6-nuxnopdeHoNHA0PEHOMAT HATPIIO

BV — Betula verrucosa Ehrh.

AA — ajiepreHHa aKTUBHICTb

A3 — aJiepriyHi 3aXBOPIOBAHHS

AK — acKopOiHOBa KUCJIOTa

AMA — AHTUMIKpOOHA aKTUBHICTb

BA — 010J10T1YHA aKTUBHICTh

bb — oepes3a 6opojaBuacta

BM — BAKKUN METaIl

BEPX — BUCOKOE(EKTHBHA PIIMHHA XpoMaTorpadis
JOIIT — 2,2-nudenun-1-nikpuiriapasuin

KK - JKUPHA KUCIIOTa

3AA — 3arajibHa aHTUOKCH/IaHTHA aKTHBHICTH

ycC — 1H(ppavepBOHA CIIEKTPOCKOIIIs

KYO — KOJIOHIEYTBOPIOIOYA OJTUHULIS

HIIC — HABKOJIMIITHE MPUPOIHE CEPETOBUIIE

I13 — MIUJIKOBI 3epHa

[JIP — noJriMepa3Ha JIAHIFOTOBa PEaKIlis

CAY — CrnoBanpKuii arpapHuii YHIBEpCUTET

CEM — CKaHyIouui (a) eneKTpOHHHMH (a) MiKpoCcKoTIT (is1)

CLK - cepeaHiil MUTOXIMIYHUN KOe]IIli€EHT



BCTYII

AKTyaJbHicTb TemMHM. B cyyacHux yMoBaxX €KOJIOTISI HPUPOIHOTO
HABKOJIMIITHROTO CEPEJIOBHINA 3YMOBIIOE psAJ MpoOsieM, sKi TO3HAYaIOThCS Ha
310poB’i Ta JOOPOOYTI HE JNHILIE JIOAUHY, a i1 yCiX )KUBUX opraHizMiB. HaBiTe y Taxii
OylaroniiHiA crpaBi SK O3€J€HEHHS MicTa NOTpiOHO OyTH nependawInBUM.
SlckpaBUM TPUKIAIOM CHUTYyaIllli, 10 CKJIajaca B 0araThb0X €BPONEHCHKUX Ta
yKpalHChKHX MicTax, € 6epe3a OoponaByacta (bb). Lle kpacuBe 1 HEBIA’ €MHE JEPEBO
CJIOB’ THCHKOT KYJIBTYPH 3 €eKOHOMIYHHUM ITOTEHI[IAJIOM — HaTenep MpUYMHA TOJiHO31B
MUTBbIOHIB stozelt [1-3] 1 Hapa3i He peKOMEHAYEThCS ISl BUCAKYBaHHS y MICTax [4,
5].

[MTunox bbb — HaliBaxnuBIIMKA aepoayniepreH OI10JOTTYHOTO MOXOJXKEHHS B
Hentpanehiit 1 [liBuiuniii €Bpomi, Pocii, Kanami [6, 7]. Bin MicTuTh nekiibKka
NOTEHIIMHO ajepreHHuX OUIKIB, sIKI MOXYTh OyTH MoaHU(]iKOBaHI 3a OMOMOIOIO
XIMIYHUX PEYOBHUH, NMPUCYTHIX B atMocdepi [8, 9]. ['omoBuuit anepren bb, Bet v 1,
BiZlMOBi1ae 3a 3B’s3yBaHHA IgE B OuabIn HiX 95% mallieHTIB 3 aJiepri€l0 Ha TMUJIOK
oepe3n. Bin 10 nmo 20 % wnacenenns B I[liBHiuniii 1 LlenTpanpHiii €Bponi MarOTh
anepriro Ha tuiiok bb [10]. B Ykpaini, 3a gqanumu b. M. Ilyxnuka (2012), Ha moniHO3
XBOpI€, 3aJE€KHO Bif periony, Bia 20 go 30% wnacenenns. llopiuno 3’saBnserses 500
THUC. HOBMX XxBopux [11]. B oCHOBHOMY, MOCIIJ)KEHHS Yy I[ApHHI aJeproorii B
VYkpaiHi CTOCYIOThCS BU3HAUEHHS €()DEKTUBHOCTI PI3HUX JIKYBAJbHUX IMpENapaTis,
Cy4yaCHUX MIAXOMIB JO JIKyBaHHS allepriyHUX 3aXBOpioBaHb (A3), BUBUYCHHS
MeXaHi3MIB ceHcuOumizamii, ocoOnuBocTeil mepediry A3. AepobOiosoriyHuid
MOHITOPUHT Ta aJepronporHO3U 3IACHIOIOTHECA B OKPEMHUX BEIMKHX MICTaX,
30kpeMa, — y Binnumi ta 3anopixki (B. B. Poxinkosa, b. CtpemenioBcrkuii, A.
Maneea, O. b. Ilpuxonpko). Cucrema aepoMoHiTOpuHTY BumpoOyBana B. B.
PominkoBoto Ttakoxxk y Ilonrami, J[omemnwky, JlHimpomerpoBchky, Opeci Ta
Cimeporiori, 0 Ja€ 3MOTY €KCTPAITOJIFOBATH JIaHi 3aJIeKHO Bijx periony [12].

[Twrok Betula mporsroM ocTaHHIX POKIB IMOCiTa€e OJHE 3 MPOBIAHUX MICIb B

aepONaIIHOJOTTYHOMY CIIEKTP1 B PAJl JOCHIJKYBAHUX MICT YKpaiHu — M. Binuuus,
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M. [lonraBa, m. KuiB Ta y KwuiBchkiii 006macTi, 00iiMaro4M KJIIOUYOBI MO3MINT Yy
NOBITPSIHOMY cniekTpl muwiky 3 1999-2000 pp. B ce3oni 2014 poky KoHIEHTpalii
0epe30BOro MUJIKY MEPEeBUIIUIN YC1 paHIIIe 3apeeCTPOBaHI MAKCUMYMHU, a caMi MiKU
CIIOCTEpIraJuch Ha JBa THXKHI paHilie, Hix 3a3Buyaii [13-16].

[Ilopoky KUIBKICTh XBOpHUX, SIKMM HEOOX1JAHA JlarHOCTHKA 3a JOIMOMOTOIO
alepreHiB, 3poctae. [IMIOK KOXXHOTO BHAY pOCIWH 3 TMEBHOTO KIIMaTo-
reorpagiyHoro pailony mae crneun(iuyHuil TUTbKH JJIsI HbOT'O aHTUTeHHUI HaOip [17-
20]. Cencubinizanis 10 NUIKOBUX aJIEPreHIB Bapiloe MK PI3HUMHU PEriOHAMH CBITY,
3aJIeXHO BiJ] KJIIMaTy, piBHs ypOaHizailii, reorpadii Ta pociauHHocTi [8]. ToMy micie
3arOTOBKM  IMHJIKOBOI CHUPOBHMHHM, 3BaKar0UM Ha  MOJU(DIKOBaHICTH  YMOB
HABKOJIMIITHROTO mpupogHoro cepenosumia (HIIC), Takox wMae meprioyeprone
3HAUCHHS y BUTAJKY JIarHOCTUKH Ta JIIKyBaHHS A3.

UyTnuBiCTh CEHCHMOUTI30BaHMX O0CI0 0 TUX UM IHIIUX BHJIIB MHIKY
0OYMOBITFOETBCS BOMa (haKTOpaMH, Cepell SKUX — aJIePreHHICTh CaMHUX IMHJIKOBHUX
sepe (II3), a Takox iX KOHIEHTpallii, IO 3JaTHI BUKJIUKATH ayeprio [14].
AneprenHicth 1 Mmoaudikaiiro BractuBocterd 13 3ymoBntoroTh ynnHuku HIIC, Tim
caMUM aKTUBYIOUM iX aJanTtauiiHi MexaHi3Mu. ToMy MUIOK — FeHeTHYHA OJUHUIIA
POCJIMHYM — BU3HAHUHN IHCTpyMEHT OioiHaukartii [21, 22].

3Bakaroun Ha Te, IO NWIOK bbb mpoaykyeTbcs y BENMKHUX KUTBKOCTAX 1
JIOJIATKOBO 3aHOCHUTBCS 13 CYCIAHIX MicT, oOijacteid, kpain [6], 3amo0irtu iHoro
BIUIMBY HEMOXJIMBO. 3Ba)Kalouu Ha YyTnuBicTh [I3 10 mpsaMUX 1 HEOpSIMHUX
EKOTPOITHUX BIUTMBIB Ha MOPQOJIOTIIHOMY 1 (i3i010r0-010XiMIYHOMY piBHSX [23- 27]
Ta Ha 30UTbIIEHHS 4YacTOTH mosBH 3MiHeHoro nuiky B HIIC [28], mepenbaunTtu
HACKUIbKHU aJIepreHHUM OyJle MUJIOK, SIKUKM YK€ MOTPANUB y MOBITPS, TAKOXK BaXKKO.
[Ipote, MOXIWBO OIIHATA AQJEPreHHUN TMOTEHIIa]l IHTAKTHOTO TMHIKY 3
MPUB’SI3YBaHHAM JI0 MIKPOPETIOHATBHUX YMOB 3pDOCTaHHS JEpPEB, 3HAIOYH TIPO
cnenu@ivyHICTh AHTUTEHHOTO HA0Opy 3aJeXHO BiJl PEriOHY MOXOMKCHHS MHIIKY.
[Toka3zHukoMm, IKUI BpaxoBye 1 BiJ0Opakae KOMILJIEKCHUN BIUIUB €KO(AKTOPIB MiICIlb

3pOCTaHHS Ha TMPUPOJHI BIACTHBOCTI MIJIKY 1 WOTrO aJepreHHWi TOTEHINal, 1 €
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0loj0riyHa akTUBHICTh. JlaHuii miaxiag Oyno po3poOseHO HaMU Ha MPUKIaAl CHUIIBHO
ajepreHHoro nuiky bb.

3B’A30K po0OTH 3 HAYKOBHMHM IPOrpaMaMHu, IUIAHAMH, TEMaMHU.
Huceprtaniiina poOoTa BHKOHAHA y paMKax HayKOBO-IOCHiAHOI poboTu kadeapu
OlotexHosorii  HamionanbHoro asiamiiiHoro yHiBepcutery No  40/10.02.04
«AmanToreHHi BIACTUBOCTI BUILUX POCIUH B 3aJEKHOCTI Bl MICHSI 3POCTaHHS»
(momep nepxkaBHoi peectpauii 0113U000587). Juceprant Oyna BHUKOHaBLEM
HAYKOBO-JIOCHiTHOT poOoTu. YacTHHY NHCEpTAlifHOTO MOCHTIIKEHHS BHKOHAHO IiJ
yac HAYKOBOI'O CTa)KyBaHHA B [HCTUTYTI 30epexeHHs1 610p13HOMAHITTS Ta 6100e31mexku
Crnosanpkoro arpapHoro yHiBepcutetry (CAY) B M. Hitpa 3a Temoro: «Mopdosoriuni
Ta XIMIYHI 3MiHM B TIIIKY Oepe3u 6opomaBuactoi (Betula verrucosa Ehrh.) 3anexuo
BiJl MiCIISI 3pOCTAaHHS JJIsl CTBOPEHHS JIarHOCTHYHUX Ta TEPANIEBTUIHHX TPENapaTiBy.

Meta i 3aBaaHHsi aocjizkeHHsi. Mema pob6omu — BU3HAUUTH MOpP(DO-
61o0s0r19H1 0cO0IMBOCTI MWIKY bb 3 pi3HUX Miclib 3pocTaHHs Ha POHI KOMILJIEKCHOTO
BIJIUBY €KOJIOT1YHUX (haKTOPIB.

JIist nocsirHEeHHs! BKa3aHO1 MeTH OyJIM BU3HA4YEH1 TaKi 3aBAaHHS:

1) oOpaTu Ta MHOPIBHATH MiCIl 300py MUJIKY 3a NPUPOJHHUMH YMOBAaMH,
NOTOYHUMHU aTMoc(hepHUMU 3a0pyIHEHHSIMH Ta METEOPOJIOTIYHUMH JIaHUMH,
BU3HAYUTHU HASBHICTH BIUITMBY (DAaKTOPiB JOBKULISA Ha IMHJIOK;

2) OLIHHUTH IMUJIOK 3a BMICTOM aJIepreHHOro O1IKa;

3) OIIHUTH HHJIOK 3a piBHEM 3a0pyAHEHHsS BakKuMmu MeTamamu (BM) Ta
MIKpOOpraHi3MaMu;

4) BHU3HAQYMTH  BIAMIHHOCTI MDK  TCHCTHYHHMH, OIOXIMIYHMMH  Ta
MOP(OJTOTTYHUMHU XapaKTEPUCTUKAMU TIIKY 3 PI3HUX PETIOHIB;

5) ominuTH Oiosioriuny akTHBHICTH (BA) MUIKY;

6) BH3HAUMTH ONTHMajbHE Micie 3pocTaHHs bb 3 HaliBHIIUM cTymeHeM
ajanTamii Ta HaWMEHI aJlepTeHHUM IMOTEHIIaJIOM MUJKY B CyYaCHUX €KOJIOTTYHHX
YMOBaXx.

06’exkm docnioxcenns — mopdoioriuni ocodnuBocTi muiaky Betula verrucosa

Ehrh. ta #ioro BA B 3a51€3KHOCTI Bil MICIISI 3pOCTaHHS.
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IIpeomem 00CNI0NHCEHHSL — BMICT aJepreHHuX KOMITOHEHTIB,
MiKpoOionoriunuii, 6ioximMiuHuil ckiazg Ta Mmopdonoris muiky Betula verrucosa Ehrh,
110 310paHuil y pi3HUX eKoTomnax Y kpainu ta ClioBauduHu.

Metoam nociigzkeHHs1. (EHOJOTIYHI CIOCTEPEKEHHS, BiIOIp MNHIKOBOI
CUpOBUHH, O10XiMi4H1 (MeToa K’ enpaais, THUTpUMETpUYHE BU3HAYEHHS aCKOPOIHOBOT
kucinotd  (AK)), ¢i3duko-ximiuni (BiOpaifiiiHa CHEKTPOCKOIIs, Tra30piIMHHA
xpomatorpadis, BHCOKOE(pEKTHBHA pIIMHHA Xpomarorpadis, KOJIOPUMETPHUYHI,
EJIEKTPOTEPMIYHA  aTOMHO-a0COpOIiiHA  CIIEKTpOMETpisi, aTOMHO-a0copOliiiHa
CIIEKTPOMETPIs 3 TeHEepalli€l0 TIAPHUAIB), MOJEKYJIIpHUN (TojliMepa3Ha JIaHI[IOrOBa
peakilis B peaJbHOMY 4aci), MIKpoOiojoriuni (MeTOoJ PO3BEICHHS, JUCKO-
mudy3iiauii meton), imyHosoriydi (HCT-tect, darouuros), mopdomerpuuHuii
aHaJi3, MaTeMaTH4H1 (CTaTUCTUYHA 00pOOKa pe3yabTaTiB JOCIIKEHB ).

HaykoBa HOBHM3HA oJep:kaHUX pe3yJbTaTiB. Brepiie BCTaHOBIEHO, W10
piBeHb ekcrnpecii reny Bet v 1 B nunky bb, 3i10panomy B Ykpaini ta y CroBaiibkiii
peciyOuTiIll, BiIpI3HAETHCS B MICBKUX Ta MapriHAIBHUX YMOBaX 3pOCTaHHS Oepis.

Brnepiie npoBeneHO KOMIUIEKCHUN aHalli3 BMICTY OLIKIB, JKHUPHHX KHCIIOT
(KK) mimigis, AK, dnaBonoimaux crnonyk, BM y nunky bb 3 ykpaincekux Ta
CJIOBAITLKOTO pETioHIB. BUSBIEHO TEHIEHIIII0 BIUIMBY BHKHUIIB 3a0pyIHIOIOYHX
PEYOBHUH BiJl CTalllOHAPHUX Ta MEPECYBHUX JDKEpEN, a TaKOX — BIUIUBY IIUTBHOCTI
BUKHUIIB Ha | KM? IJIONII Ha BMICT CTEApUHOBOI Ta OJIETHOBOI KHCJIOT, HIKEIIO Ta HA
cymapauii BMict BM. BusBieno 38’30k BMicTy (piraBoHOIniB Ta BM 3 motounuMmu
MOTOJTHUMHU YMOBaMHU.

Briepiiie BcTaHOBJICHO aHTHOKCHIAHTHY aKTHBHICTh BOJAHHUX, METAHOJIOBHUX Ta
€TAaHOJIOBUX €KCTpakTiB Muiky bb 1 mokasaHo BUCOKI 1711 aHEeMO(DUTBHOTO MHIIKY
3HAYEHHS aHTUOKCHUIAHTHOT AKTUBHOCTI BOJHUX €KCTPAKTIB.

Briepire nokaszaHo, 1o KyT po3TallyBaHHS anepTypu 10 KoHTypy [13, a Takox
JOBXKHMHA  pebpa  amomopiaJbHOTO  TONS €  HaAiiHO  iH(QOpPMATHBHUMU
MOP(QOJIOTTYHUMHU O3HAKAMHU, 1110 BiJOOPakKaIOTh Jit0 €KOJOTTYHUX (PaKTOPIB.

CTaTHCTUYHO  MIATBEP/DKCHO  HASBHICTh  JOCTOBIPHUX  BIAMIHHOCTCH,

o0yMoBIieHHX MicuieM 3poctanHs nmwiky bb y PiBHeHchkiil Ta KuiBcbkiil o0nactsix



9

VYkpainu 3a BMICTOM OLIKIB, 32 CyMapHUM BMICTOM HAacHYE€HMX 1 HEHACHYECHHX, a
takoxx mnonineHacuueHux KK, 3a Bmicrom AK Ta ¢rnaBoHOimHHMX CHONYyK, 3a
3arajibHO0 aHTUOKCHIAHTHOK aKTUBHICTIO (3AA) BOJHHMX, METAaHOJOBUX Ta
€TaHOJIOBUX EKCTPAKTIB NWJIKY, 32 JOBXHHOI MOJIPHOI OCi, €KBaTOpIaJbHOTO
aiamMeTpy, 3a KYTOM pO3TalllyBaHHS anepTypu A0 KoHtypy II3, BHyTpimHIM
JiaMeTpoM arepTypu Ta 3a JOBXKHHOIO pedpa anonopiaibHOrO Mo,

Bnepmie po3po0iieHO KOMIUIEKCHHMM MIAX1T J0 OLIHKK — aJepreHHOro
MOTEHITITy TTHIIKY.

Briepiie Bu3HaueHo miciie 3poctaHHs nmonyisiid bb, y skomy BoHa Mpoaykye
MEHIII aJIepreHHUH, HAaWOUIBIIO MIpOI0 aJanTOBaHWW /O CYYaCHHMX EKOJOTIYHHX
YMOB, TTHJIOK.

I[IpakTu4He 3HAYeHHsSI OJep:KAHUX pe3yabTaTiB. OTpUMaHO HOBI 3HAHHS
IIOJI0 BMICTY XIMIYHHMX CIOJIYK Ta iX KUIBKICHOTO BapilOBaHHS 3aJIEKHO BIJ MICIIS
NOXO/KEHHA TMOTEHI[IHHO ajepreHHoro nwiky bb. BigMiueHo 3Ha4YMMICTh
BU3HAUEHHs ekcrpecii Bet v 1 B mwiky sK MOKa3HWKAa OLIBIIOrO ajepreHHOTO
NOTEHLaNly JUIsl 3arOTOBJIGHHS MWJIKOBOI CHPOBHMHM 3 METOI BUTOTOBJIEHHS
YKpPaTHCBKUX  PETiOHaJbHUX  JIarHOCTHYHUX  Ta  JIKYBaJbHUX  aJIepreHiB.
[IpoananizoBaHo BIUIMB psiiy (pakToOpiB, BiJ €Tamy 3arOTOBKH MUJIKOBOT CUPOBHHHU J10
KIHIICBOT'O CTIOKMBAHHS (BUTOTOBJICHHS J1arHOCTUYHHUX Ta JIIKYBAJbHHUX aJIEPIeHIB),
Ha SKICTh THWJIKY, IO MOXE OyTH KOPHCHHMM IIpH pO3pOOIll HAI[IOHATBHUX Ta
MDKHApOJHUX MIKpOOIOJIOTIYHUX IapaMeTpiB SKOCTI 1 CTaHJAPTHHUX IPOTOKOJIB
00poOKM MHIKY aHeMO(UIPHUX BHIIB 3 ajepreHHuM TmoTeHniamoM. OTpuMaHo
[TaTtent Ha xopucHy Mozaenb Ne78713 Vkpaina MIIK GOIN 33/68 «Cmocib omiHku
KUPHOKHUCIIOTHOTO CKJIAJy JIMAIB MUIKY Oepe3n», B SIKOMY TOJaHUA MEXaHi3M
OIIHKM KOPUCHOCTI 3acTocyBaHHS TWIKY bb, 3 pexomeHmamisiMu 10 MOXKIHUBOTO
BIIPOBA/DKCHHS IIHOTO MEXaHI3MYy OIIHKH Yy KIIHIYHIA MeaumuHi. Pe3ynbratu
NPEJICTaBICHUX AOCTIIKEHb € KOPUCHUMH JJISl IIUPOKOT0 KOJia CIIyXayiB MEIUIHOTO
ta OiojorigHoro mpodimiB. OCHOBHI TEOPETHYHI TOJIOKEHHS Ta BHCHOBKH,
(dakTuuHMN MaTepian AucepTamii MOXYTh OyTH 3alydyeHUMH [0 HamUCaHHSI

HayKOBHX, B X YUCJI1 i MOHOTpa(p1yHUX Mpallb, HABYAJIbHUX MTOCIOHUKIB.
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Oco0uctunii BHecok 3100yBa4ya. ABTOpOM AucCepTaLli CaMOCTIIHO MPOBEIEHO
MOIIYK Ta aHaJ3 JIITePaTypHUX JKEpeN IJIs BU3HAYEHHS aKTyalbHOCTI TEMH pOOOTH.
OcoOucrto 3aroroBieHo 3pa3ku nuiaky bb Ha tepurtopii Ykpainu ta CroBaubkoi
pecniyosikd.  J[ucepTaHTOM  MPOBENEHO  €KCIEPUMEHTAIbHI  JOCIIKEHHS,
y3arajJlbHeHO OTPHMaH1 EKCIEpUMEHTalbHI pe3ynbrath. CamMocTiiHO 0(hOopMIIEHO
TUcepTaliiHy poOoTy.

JpykoBaHi poOOTH MIATOTOBAaH1 aBTOPOM OCOOMCTO 3a Oe3MocepeHbOI yqacTi
HayKOBUX KepiBHUKIB Ta creuianictiB CAY B m. Hitpa, B Tomy uucni [HCTHUTYTY
30epexxeHHs] 010pi3HOMaHITTA Ta 06100€3MeKH, CIOBalbKOI €KOJIOT14HOI J1abopaTopii
EL spol. s r.o., SpiSskd Nova Ves, IIpa3bkoro yHiBepcUTETYy XIMIYHOI TE€XHOJIOT1],
[acturyty mpobiem maronorii HarionansHoro meauunoro ysisepcurety im. O. O.
Bboromonbiis, [HCTHTYTY Mikpobiosorii 1 Bipycosorii im. JI. K. 3a6omornoro HAH
VYkpaiau, JlaGopatopii sxocti mpoxaykiii OmkitbHUIITBa  HHI[  «IHCTHTYT
omxutpHUNTBA 1MeHl [1. 1. TlpokomoBuyay, siki 3A1MCHIOBAM KOHCYJBTYBAaHHSA Ha
eTari BUKOHAHHS NMPAKTUYHOT YaCTUHU POOOTH.

Anpobanisi pe3yabTaTiB aucepramii. Pesynbratu poOOTH BHCBITICHO Ha
MixHapoaHiii KoH(pEpeHIlli MOIOANX YYEeHHX «AKTyalbHI MpoOsieMu OOTaHIKH Ta
exosorii» (bepesne, 2011), IV MixuapoaHiii HaykoBiii koHepeHIlii «BigHoBIeHHS
NOpylmIeHUX npupoaHux exocucteM» (Honenpk, 2011), HaykoBo-mpakTHUYHOMY
ceMminapi «llepcriekTBM Ta HampsMKUA cydacHoi OioTexHomorii» (KuiB, 2011),
MiKHapoaHIi HAyKOBO-TPAKTHUYHINA KOH(EpPEHIl MOJOAMX YYEHHUX 1 CTYACHTIB
«ITomit. Cyuacui mpobnemu Haykm» (Kuis, 2012, 2014 pp.), XIII VYkpaincekii
HAyKOBO-TIPAKTHYHIA KOH(MEPEHIIIT 3 aKTyalbHUX MUTAaHb KIIHIYHOI Ta JIa0OpaTOpPHOI
IMyHOJIOT1i, ajeproyorii 1 imyHopeabimitamii «IMyHOJIOTisI Ta ajmeproyioris: Hayka i
npaktuka» (Kuis, 2012), International Scientific Symposium «Conservation of plant
diversity» (Kishinev, Republic of Moldova, 2012), MixHapogHUX HAyKOBO-
npaktudHuX  KoH(pepeHmisx «Radostim-2012. MukpoOHble OHOTEXHOJOTHH:
akTyanpHOCTh U Oymymee» (Kuis, 2012), daRostim-2013 «®iroropMoHH, ryMiHOBI
PEYOBWHU Ta IHIII OI0JOTIYHO AKTHBHI CIOJIYKH ISl CITBCHKOTO TOCIOJApPCTBA,

3I0pOB’A JIIOAWHHU 1 OXOPOHM HABKOJUIIHBOTO cepenosuma» (JIbBiB, 2013),
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[TanuHONOTMYECKOH MIKOIE-KOH(DEPEHIINH ¢ MEXIYHAPOAHBIM ydacTHeM «MeToabl
MajaeodKoJOrnyeckux ucciaenoBanuit» (Mocksa, 2014), MexnyHapogHOW Hay4HO-
nmpakTudeckoil KoH(pepeHun «lHHOBAIlMOHHBIC ACMEKThl  arpodKOJIOTHH B
MOBBILIEHUH TPOJYKTUBHOCTU PACTeHMI M KauyecTBa mpoxykuum» (Mocksa, 2014),
2-i1 MexayHapoJlHON HaydHO-TE€XHHUYECKOW KoH(epeHunn «DyHIaMeHTAIbHbIE U
MIPUKJIAIHbIE aCTEeKThl co3aaHus OuocdepocoBmecTuMbix cuctem» (Opein, Poccus,
2014). Pesynbratn HaykoBoro craxysanus «Morphological and chemical changes
in the pollen of silver birch (Betula verrucosa Ehrh.) depending on the habitat in
order to create diagnostic and therapeutic drugs» 3BityBajguch B IHCTHUTYTI
30epexeHHsa OiopizHoMaHiTTS Ta 610o0e3neku CAY B M. Hirpa, CnoBayuuna y
2013 p. Ilig yac HaBYaHHS B acMipaHTYpl Pe3yJNbTaTH JOCTIHPKEHb 3BITYBaJIUCh JIBa
pasu B pik Ha 3acimaHHsax kadeapu OloTexHosorii HarionambHOro apiaiiifHOTO
YHIBEPCUTETY.

CrenioB1 JIOTIOBiA1 TpeAcTaBiIeHO Ha MDKHApOJAHUX HAYKOBO-TPAKTUYHUX
koH(pepenmisnx: «Ditoamitepanis: 3100yTku Ta mnepcrnekTuBu» (Yxkropoa, 2012),
«HogitHi nocsruenns 6iorexnosorii» (Kuis, 2013), III MikHapogHOMY CHUMITO31yMi
«Medicinal Plants, Their Cultivation and Aspects of Uses» (Petra, Jordan, 2012).

Iy6aikamii. 3a Temoro nucepraiiii omy0J11KOBaHO 25 HayKOBHUX IIpallb, a caMe:
12 crateit, y Tomy umcii 4 — y ¢dhaxoBux BUAAHHAX YKpainu, | — y mpoBigHOMY
HayKOBOMY BHAaHHI PD, 7 — y HayKoBUX (paxoBHX BUJAHHAX 1HIIUX JCP’KaB, B TOMY
YUCIIi 2 CTaTTI HAAPYKOBaHI y BHIAHHSAX, IO BXOIATH J0 MEpeIiKy HayKOMETPUUHOT
6a3u manux SCOPUS; 12 te3 gomoBiaeil Ha HayKoBUX KoH(pepeHIisax Ta | maTeHT
VYkpainu.

CtpykTypa Ta obcsar aucepranii. J(ucepramiitna po6ora BukiIazcHa Ha 168
CTOpPIHKAaX JIPYKOBAHOTO TEKCTY 1 CKIAJA€ThCS 3 TAKUX CTPYKTYPHUX YaCTHUH SIK
«Berymy, «Ormsan mitepatypu», «OpraHizaiis, MaTepiald Ta METOIU TOCHTIKEHDY,
nBox  posnimiB  «PesymeraTm  mocmimkenp», — «BucHoBkm»,  «llpaktuuni
pexomeHnpanii», «CIIMCOK BUKOPUCTAHUX JKepen», skuid BKItoyae 389 mocwuianp (3
Hux 298 — iHO3emHUX aBTOpiB). PobGora wmictuth 46 Tabmump, 31 pucyHok Ta

JIOJATKH.
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PO3JILI 1
OIJISIA JITEPATYPH

1.1. Mwuaox Betula verrucosa Ehrh. sik exosioriunmii pakTop 310poB’st

nomyJasuii YKpainu

Betula verrucosa Ehrh. — wnaiimommupenimuii Bum Oepe3u B Ykpaiui [29].
Po3noBcrokeHa sik B JIICOBUX, Tak 1 MicleBUX HacamkeHHsAX. Y [liBHiuHiN €Bpomi
bb i B. pubescens € koMepIiiiiHO HAHOUIBII BaKIMBUMH MMOPOJAAMH JUCTSIHUX JEPEB
[6, 30]. B 15-Tu eBpomeiicbkux KpaiHax i JBa BUAM BXOAATh 10 crucky 10
HaNOUIbII MolmMpeHux BUaiB. B YkpaiHi yacTka Oepesu B 3araibHOMY 00Cs31 3armaciB
JIEPEBOCTaHy CKJIaJa€e 75 MIIH. M°, mo craHoBuTH 4%, y CrnoBauunHi — <4 MJIH. M
<1% BignoBigHo. lle nekopaTUBHUMN, J1ICOrOCMOAAPCHKUH, JTIKYBaJbHUN, XapUOBHIA,
CaHITAPHO-Tiri€HIYHMIl Ta JiarHOCTHYHKH BU. MOTO PoJib B KUTTi HACEICHHS BaXKO
nepeorinuTd.  JlepeBo  IliHHE  CBOIM  BHCOKOSKICHMM  MHJIOMaTepiaioM,
PI3HOMaHITHUMH O10JI0T1YHO AKTUBHUMH PEUOBUHAMH MOJIOJOTO JIMCTS, OPYHBOK,
KOpH, SKIi MaloTh 3aCTOCYBaHHS y KOCMETHYHIHM, (apMaleBTUYHIA Ta HapOIHIM
MEIUIIMHI SK JIIKyBaJIbHI 3acoO0M — JKOBYOTIHHI, CEYOTIHHI, TPOTHU3AIaJIbHI,
IPOTHUCTIA3MAaTHYHI, PAaHO3aroloBajbHI, AHTUTEIBMIHTHI, AHTUBIPYCHI, B’ sSDKydYi, 3
IMPOTUITYXJTMHHOIO Ta MPOTUMIKPOOHOIO aKTHBHICTIO. bepesa 1iHHa CBOIM MOKUBHUM
COKOM, TpuOOM dYarow, SKMHW Ha Hii Mapas3urye, AbOTTeM. 3 BHYTPIIIHBOI KOPH
MOXHa OTpUMATH 3TyllyBad B Cynu abo 3MimyBaTd 1ii 3 OOpOIIHOM st
MpUroTyBaHHs XJi0a, meunBa 1 T.1. Cik Moxke OyTH 30pOJKEHWH y MHUBO, BUHO, 3
JUCTS — 3aBapeHuii yail. 3 6epe3u OTPUMYIOTh LIUTHN PSJ] MPOTYKTIB TOCTIOIaPCHKOTO
npu3HayeHHs (KJeH, BIHWK, JepeBHe BYruws, ¢apOy, nepeBHE BOJIOKHO, Marmip,
MOJIIPYIOYNi MaTtepian, 3acid s BUIIAKYBaHHS KOMAax, TaHIH, T1APOI30TIOH0YNN
Matepian Tomo). Bumeonucani BmactuBocti bb 3acTocoByBamuch mpoTATOM CTOJITH
y PI3HHX pEerioHax CBITY 1 3aCTOCOBYIOThCS gotenep [30-37].

VY wmictax Bb mmpoko BUKOPUCTOBYETHCS B O3CJIICHCHHI aaMiHICTPATHBHUX,

BUPOOHUYUX Ta MPOMHUCIOBUX TEPUTOPI, BHYTPIIIHBOKBAPTAIBHUX HACAIKEHb Yy
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JKUTIOBMX MAcHBax. Ii 30BHIIIHIN BHUIJIA[ NpUBAOIUBUI OiTyBaTO-CPiOGIACTOO
KOPOIO, BATOHYEHOIO (POPMOIO 1 OCIHHIMHU KOJIbOpaMU. BoHa BUKOHY€E MPOTHEPO31iiH,
BOJOPETYJIIOI0Ul Ta caHiTapHO-TirieHiyHl ¢yHkuii. ITocanku bb pekomennyrorbes
s 3MeHmeHHs 3a0pynnenns HIIC metamamu [32, 35, 38-40].

Ane oCTaHHIMM POKaMH MU 4YacTille 4yeMo Mpo Oepe3y K IpO OCHOBHY
npuunny A3. Ilunok bb € HaliBaxnuBIIUM allepreHHUM MUIKOM B LleHTpanbHil 1
[TiBH1yHiM €Bpori, a Takox Pocii, Kanazi 1 B miBHIYHO-cXiqHUX CHOJIYYEHUX IITaTaX
[1, 3, 6, 7, 10, 29, 35, 41-53], a Takox Mae ctaryc 0io3abpynuuka [54]. Po3paxyHku
nokazywTh, 1o Big 10 g0 20 % nacenennst B IliBHiunii 1 [{enTpansHiii €Bpori
MaroTh anepriro Ha mwiok Oepesu [10]. TpuBanicte ce3oHy mnaminHanii Oepe3u, B
OCHOBHOMY, 3aJIS)KHUTh BIJ] TEMIEPATypH MOBITPS 1 KOJUBAETHCA BiA 2 10 8 THXKHIB.
[likoBUX 3Ha4YeHb KOHIIEHTpallisl MUWIKY HaOyBae uepe3 1-3 TuKHI MIiCHS MOYATKY
ce3ony [3]. ¥V €Bponi BiACOTOK Cy0’€KTIB 3 MO3UTUBHUM IIKIPHUM MPUK-TECTOM 0
anepreHiB Oepe3u craHoBUTH Bif 5% B Hinepnanmax no 54% B Iropixy (ILIBeiinapis)
(3a gamumu Ha 2007 pik) [3]. IlpoBemeHi AocCHiKeHHS Ha TepuTopii YKpaiHu
nokaszanu, mo y M. Binauns, m. [lonrasa, M. KuiB Ta KuiBcekii o6sacti nuinok bb
JTiaupye cepen aepoasiepreris gaepes [14, 29, 51, 55, 56]. B micrax [Jonenpk, Oneca,
HuinponetpoBckk Ta Cimdepornons I1HTEHCUBHICTh TUIKYBaHHS O€pe3d 3HAYHO
HUKYa, XapaKTePHUN TPUBAIIIIUNA CE30H MUJIKYBaHHS 1 Ie1ajli MEHIa KUTbKICTh JHIB
13 KJIIHIYHO 3HAYyIIMMH KOHIICHTpAIIIMHM IMUJIKY, IO CBIAYHTH Mpo Mirpaiiro 113
Betula B 11i perionu 3 iHmux obnacredt Ykpainu [29, 57]. Y XapkiBcbkoMy perioHi
bb mocinae nume 21-me paHroBe Miclle Ta € MPUYMHOIO ceHcubOimizamii y 28%
XBOPHX 3 aJepriiHUMHU XBopoOamu [58]. CriekTp MUIKOBOT CEHCHOLTI3AIlT CXOKUH Y
XapkiBcbkiid, 3amopizekii (Hemenmscbka C. M., 2009, 2010) Ta Jlyrancekii
(AnpommHa P. M., 2006) obGnacTsx, aje BiApi3HAEThCSA Bin Takoro y KuiBcbkomy Ta
Binaumekomy perionax [58, 59]. Ominka ceHcuOLTi3aIil JUTIYOTO OpPraHIZMY Y
M. 3amopiKKsS Ta €KOJOTIYHO-CIPUSATIUBHUX PaiiOHIB 3amopi3bkoi 00JacTi BUSBHIIA
OBy CEHCHOLTI3alii0 O POCIWHHUX aJlepPTeHIB, B TOMY YHCIl — JO0 aJepreHiB

Oepesu, — came y aiteit 3 micta [60].
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HeratuBnoi poni bb ponae mepexpecHa peakTUBHICTH MIDK 1 MHIKOM 1
0€31144I0 POCIMHHUX MPOAYKTIB (BULIHS, YepelHs, 10ayKa, Ipylia, cliuBa, abpuKkoc,
HEKTapHH, MEPCUKHU, MOPKBa, ETPYIIIKA, KPiM, BOJIOCHKI, JIICOB1, Opa3UiibChKi TOPIXH,
MUTAQNIb, KiBI, MOpKBA, cejepa, KapToIUlsiHa WIKIpKa, a TakoX Oepe30Bull CIK,
BUHOI'PAJHI BUHA, KOHbSIK 1 (iTompenapaTu: Oepe3oBe JHCTA, BUIbXOBI IIHIIKH,
npenapatu O0enagoHM), OCKUIBKM aHTUT€HHU MPUCYTHI He TUIbkH B 13, ane i B 1HIIMX
YacTHHAX POCIUH (HACiHHSA, JuCTA Ta iH.) [1, 35, 52, 6-63]. [Tpubausno y 70% nroxei
3 anepriero Ha mwiok bb e cumntoMu nepexpecHoi peakitii g0 ki [35].

[IpoTsirom 6araTboX CTOJITH MUJIOK POCIUH OYB aOCOMIOTHO HENIKIIJIUBUM JIJIs
opranismy noauHu. [lg yHikanbHa 3a apXITEKTOHIKOK «IH)XXEHEpHa cropyaa» 3
OC3I[IHHIM BaHTAXEM — JETAIHLHOIO CIaJKOBOIO MPOrpaMOI0 pPO3BHTKY, — Oyia
tonepanTHa A0 aii HIIC, moku koHIleHTpalliss 3a0pyJaHEHb, HE CTajla MPUIHHOIO
«cTpecy» s nuiky [24, 64].

bb — HeBig’eMHHMI €IIEMEHT 3CJIICHMX MICBKUX HAaCa/)KeHb 3 I[IHHUMH
BJIACTHUBOCTSIMU ¥ €KOHOMIYHUM TOTEHIIIAJIOM, ajie NP [bOMY ii MUJIOK € PUIUHOIO
CE30HHO{ aJieprii Ta 37aTeH BUKIMKATH MIepeXpecH] aJepreHHl peakilii i3 mMpoayKTaMu
xapuyBaHHs. [ToBHICTIO T030yTHCS BUY B YKpaiHi HE BIACTHCS, aJKe BiH HAJICKUTh
no kareropii micieBux. [lo toro x bbb — ogHOmOMHE nepeBo, BUCAIKyBaTH JIMILE
KIHOY1 OCOOMHHM HEMOXJIMBO. MOXIIMBO 3MEHIIIUTH aJICPIeHHUN IMOTEHITIaN THIKY 32
paxyHOK 3HWkeHHsS piBHIB 3a0pymuenns HIIC (mampuknan, oOMexeHHs
BUKOPHUCTAHHS TPUBATHUX AaBTOMOOUIIB y MICTaXx, CyBOPHH KOHTPOJIb BHUKHJIIB
TPAHCTIOPTHOTO 3aco0y, PO3IMIMPEHHS BUKOPUCTAHHS allbTEPHATUBHUX JIKEPEI
eHeprii). AJpke JOBEACHO, 10 MWIOK psiay pociuH, i Bb — y Tomy uucii, — nposiBisie
MEHIITy aJepPreHHy aKTUBHICTh (AA) MOPIBHAHO 3 MICBKMMH YMOBaMH 1 YMOBHO
YUCTUMHU MICIIIMH 3pOCTaHHA [65-68]. B paltioHi 4yTIIMBUX 0Ci0 PEKOMEHIYETHCS
30UTBITYBATH KUTBKICTh MTPOJYKTIB 3 aHTUOKCHIAHTHUM €(EKTOM, a TAKOXK 3aXHINATH
HIDKHI JUXaJdbHI NUISXH 3a JOTOMOTOI0 aHTHTICTaMIHHHX IpemapatiB [65]. A
HIMEIbKI Ta TOJIAHACHKI BUYCHI PO3TIISAIAIOTh MOJKIIMBICTH O3CJIICHCHHS TEPHTOPIH
rimoanepreHHnMH Oepezamu. MOXIIHBI 1 OUTBINT paJUKaIbHI Iii: BUKOPYOBYBATH BCI

cTapi Oepe3u 1 3aMIHATH X HOBUMHU [69].
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[utanHs 30epexkeHHs Ta 30UIbIICHHS 3€JI€HUX HACaJ)KeHb 3arajbHO-
IPOMAJICBKOIO 3HAUYEHHS Hapasl akTyalibHe. 3MEHIIEHHS IUIONI 3€JeHUX HacaKEHb
HEraTUBHO TMO3HAYa€ThCAd HAa (PYHKIIOHYBAaHHI MICBKHUX €KOCHCTEM, a OTXe U Ha
310pOB’1 MICHKOTO HacesieHHs [70].

Otxe, Bb € miHHUM y BCiX BIJTHOIIEHHSX JEPEBOM, HEBIJ €EMHUM BiJl
CJIOB’STHCBKOT1 KYJIBTYpH, a ajJepreHHa i il MHIKYy € XBOpOOOI0 CY4YacCHOCTI.
3aBaHHsA BYCHUX, MICIIEBOI BJIaJIU, MIANPUEMIIIB 1 CBIIOMUX JKUTENIIB Y TOMY, 100
3MEHIIUTH aJE€PreHHICTh MUJIKY, 3MIHUBIIM YMOBHU HaBKOJIMIIHBOTO CEpPEIOBHIIA.
Hapasi € aktyanbHUM JOCTIIKYBAaTH 01070T14HI BIACTUBOCTI MUJIKY, B TOMY YUCI1 —
bb, 3 npuB’s3yBaHHSIM 10 KOHKPETHUX MICHb 3pOCTaHHS, 1100 OLIHUTH CTYIIHb
apanrtamii I13, a 3HauuTh — 1 camoro aepena, 10 6araroakTOPHOrO BILUIMBY YMOB

3pOCTaHHS.

1.1.1. Boraniuna xapakTepucruka Buay Betula verrucosa Ehrh.

Bun BB, inmni nasu Oepesa cpiOHa, Oepesa moBucia, monukia (cuH. Betula
pendula Roth.) manexuts 10 poay Betula L. (bepesa), 1m0 BiTHOCHTBCS 10 LapCcTBa
Plantae (Pocaunm), migmapctBa Tracheobionta (CymuHHI pOCIHMHHK), HaABIAALTY
Spermatophyta (Haciuui pocmmuun), Bimminy Magnoliophyta (IloxputonaciuHi),
kiaacy Dicotyledonae (/IBomoawni), migkimacy Hamamelididae (I"amamemieBummi),
nopsaky Fagales (Bykousithi), poaunu Betulaceae (Bepesosi) [71-75]. Bb mae
IIUPOKE MPUPOJHE MOIIUPEHHS Ha TePUTOPii €Bpa3iiichbKOT0 KOHTHHEHTY (H01. A,
puc. 1) [6, 30, 76-80], a Takoxx Oyma iHTpoaykoBaHa B ABctparii Ta Hosiit 3emanmii
[35].

bb — cBiTnoM0OMBHUI, MIBUIKO3POCTAIOYHMA, 3UMO-, IIOCYXO- 1 TA30CTIMKUN BUT
[30, 38, 79, 81]; amemodin, anemoxop, Mme3odanepodit, Me30(his, MIKpOTEpM,
Me30Tpod, aHTPONMOTEHHO-TIPOTPECUBHUN HECTIHKUN eaudikaTtop TUMYACOBHUX
BTOPUHHUX YIpyIyBaHb Ha 3rapHIlax Ta BUPYyOKaxX Ta acEeKTaTOP KOPIHHUX XBOWHHX
Ta mmmpokoiucTsaaux Jicie [30, 31, 37, 76, 79, 81-83]. Pocte B mimanux, pigire —

IIMPOKOJIUCTHUX JIicaX, Ha MPOCIKax, 3rapuiax, y PpLAKOIICCAX JICOBUX 1
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JICOCTENOBHUX PaliOHIB, y CTENY — MO JOJMHAX PI4OK, YTBOPIOIOYUM YHCTI 1 3MillIaH1 3
IHIIUMHU TIOpojaMu HacajpkeHHs [31, 77]. OnmHOMOMHUI BITpO3amWIBHUNA BUI 3 HE
BEJIUKUMH TPOCTUMH KBiTaMH, PO3TAIIOBAHUMHU B OKPEMHUX YOJOBIYUX Ta KIHOUHX
cepexkax [30]. Yomosiui cyusitTs a0Bri (2-7 cm (Mmakcumym 10)), cepexkkoroaioHi,
] Yac IBITIHHSA BHUCSYi, PO3TAlllOBaHI Ha KIHIMX TUIOK, 310paHi mo 2-3, >KOBTO-
kopuuHeBi (1oa. A. puc. 2.1) [16, 34, 38, 77, 79, 84-86]. HonoBIYMX KBITOK Y KOKHIH
cepexill B cepenapbomy 200-300 3a manumu H-L. Pasonen [78] 1 450 3a nanumu K.
Piotrowska, B Tomy umcii 900 tuumnok [34] (moxm. A puc. 2.2). Kinekicte 13 B
onHoMy cyuBiTTi G. Erdtman Bu3Ha4uB sk 6x10° [2, 87], K. Piotrowska Bka3ye Ha
10044000 [34] (moa. A puc. 2.3). Bb — paHHBOKBITY4YMi BHUJA 3 PETiOHATBLHUMHU
BiqMiHHOCTsIMU [ 16, 88]. Ha Tepuropii Ykpainu uBiTe B Apyrid-TpeTiil AeKai KBITHS
[29, 40]. Buuit nuniky 3 mUIsAKiB OiIbIIe MOB’A3aHUN 3 TEIJIOBUM, HIXK 3 THMYaCOBUM
YUHHUKOM 1 KaJeHJapHI TepMiHU LBITIHHA Oepe3u 3 POKy B pIK HE 30iraroThCsl.
MakcruMyM MUJIKY B MOBITP1 MPUIIAIA€ HA JHI 3 OUTBII BUCOKOIO TeMiiepaTyporo [89].
[lepion Bucunanus nuiky bb € BITHOCHO KOPOTKUM 3 «BHOYXOBHM) IMOYATKOM, KOJIH
70-80 % muiky BUBUIBHSETHCS 3 MWIAKIB MPOTATOM 2-3 AHIB, 1 MOCTYIIOBUM CITaJIOM
konneHntpamii I13 [34]. Husbki piBHI Oepe30BOro TMHIKY MOXYTh BCE III€
peecTpyBaTHCSA aXk J0 KiHI JiitTa a00 BHacHigok TpancmopTysanus [6, 50]. Komu
I[BITIHHS BiIOYBA€ETHCS B CIIOKIHHOMY JOBKI/UT, OUTBIIIA YaCTHHA MUJIKY 3aTUIIAETHCS
Ha cynBiTTsIX. KpiM TOro, 3aBaHTa)keH1 MUJIKOM KBITKH MOXXYTh OyTH 30epekeHl Ha
JepeBax MPOTATOM JACKUIBKOX JHIB, IMOKH MIJIOK HE PO3BIETHCSA BITPOM a00 KBITH HE
omanyth 3 jgepeB [2]. LlinbHICTh MUIKOBOI XMapw 3aJICKUTh BiJ BIKy OEpe30BOTO
HAca/HKeHHs, BOHA MIOPIYHO 3MIHIOEThCS. Bertanosneno, mo s bb xapakrepuuit 3-
4 piyamit uka [50, 87]. 3a Tppoma ce30HAMU BHCOKOi MUIKOBOI MPOIYKTUBHOCTI
HACTa€ OJMH CE€30H 3 BIAHOCHO CIA0KOI CYMapHOIO MHUJIKOBOIO MPOAYKIIIELO.
TennmeHiisi pokiB HU3BKOTO a00 pPSCHOTO BUPOOHUIITBA CEPEKOK, SIK TPABUIO,
BiIOyBAaEThCS OJMHOYACHO HA BenuKik reorpadiuniii obmacti [90]. IlepioguuHicTh
KOJIMBaHb KOHIICHTPAIlil MIJIKY OB’ SI3yIOTh 3 PENPOAYKTUBHUMU UKJIAMH POCIIHH, 3

BIZTUBOM METEOPOJIOTTYHHUX Ta PsiAy 1HIUX ¢akTopis [S53].
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1.1.2. Aneprennuii norenuian nuiky Betula verrucosa Ehrh.

[Tunok He BCix pocnuH Moxke 0yTu anepreHHuM. 3a nanumu C. H. KynpusHosa
[91], icuye Oinbw sik 700 HailMeHyBaHb aJIepreHHUX POCIUH Ta iX muiky. Jlo Takux
HaJeXaTb aHeMO(UIbHI POCIMHU, U0 MAIOTh MPUCTOCYBAHHS ISl PO3MOBCIOJIKEHHS
ix 13 3a gonomoroto BiTpy. P. b. Hoke (1985) 3a3nauae, mo nume 30 3 Ounb sik 300
POIMH KBITKOBUX POCIIMH € aHEeMO(DUIbHUMHU, a CEHCUOLTI3yroul BracTuBocTi ix I13
MOXXYTh TIPOSIBIIATUCH NPH HASBHOCTI y HHUX BIANOBIAHMX Biactuoctedd [92]. Lli
POCIMHU TOBMHHI OyTH IIMPOKO PO3MOBCIOJKEHMMHM Ha JaHii TepuTopii,
NPOAYKYBAaTH BEIHKY KUTBKICTH JIETKOTO Ta JIETIOYOT'O MHIIKY, PO3MIpOM He Oinblie
15-60 mxm, Mati Bupaxkeny AA [3, 24, 52, 62, 93-95]. Jlo nmuiiky pociiuH 3 HAWO LTI
BUPOKCHUMH aJICPreHHUMH BJIACTUBOCTSAMH CIIJI BIAHECTH MHJIOK, IO MICTUTh
CalloOHIHU, TPOCTI aMiHHW, MPOCTi aJNKaJIOIAH, BEIMKY KUIBKICTH Ounka [96]. 3apas
HapaxoByeTbcsi Omu3bko 100 THC. BUIIB MUJIKOBHX aJEPreHiB, SKi MOAUISIOTH Ha
IPYIU BIANOBIAHO JO JKUTTEBUX (OPM POCIHMH, IO iX BHUKIHWKAIOTh, MEPIOJIiB
IBITIHHS Ta CTYIEHS aJlepreHHoCTI [54].

[Tunox anemodinbHoi bb BinmoBigae yciM BUMoOram abu OyTH ajJepreHHUM:
maioro posmipy (20-22 wmxm), serkuii (IOBHE 3€pHO, 3allOBHEHE OITKOBHM
MaTepiaoM, Mae MiIbHICTE ~ 800 Kr/M°), JETIOUHil, BHAUIAETHCS y BEIMUYC3HHX
kimekocTsax [50, 97, 98]. Cepenus Bara [13 bb 3a manumu Dyakowska & Zurzycki
(1959) cranoButb 9,48-107 r, a WBHAKICTS X OCiZAHHS B HEPYXOMOMY IOBITpi —
2,94 cm/c [99]. Tlumok — 1e He JUINe JKEepeno aneprii, ajie W «TpaHCHOpPT» IS
PamIOHYKIIIIB, arpecMBHUX XiMmiuHux pedoBuH Tomio [100]. Busnaueno, 1o
npubnu3Ho cepuuna Gopma cupuse nepeHeceHHo muiaky bb Ha mecsatku, coTHi 1
HaBITh THCSYY KUIOMETpiB (Hampukian, 3a ganumu JI. A. KympusHosoit (1951)
WMOBIpHa ManbHICTH 3aHeceHHs MWKy bb — 600 kM) Ha BucoTi mpubau3nHo B 1000 M i
BUKJIUKAE CUMIITOMH aJeprii TaMm, Ji¢ C€30H MUJIKYBaHHSA Oepesu Ie He PO3MOYaBCs
[6, 50, 87, 97, 99, 101, 102].

Y mepion 3 1997 nmo 2007 pik Oyno omybmikoBaHo 335 HayKOBUX POOIT,

MIPUCBSIYEHUX PI3HOCTOPOHHLOMY BUBUYEHHIO NTUIKY bb sk aneprena [98, 103]. Moro
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BUBUYEHHSAM 3aiiMaiiucs 1 3aliMaroThCsA BYEHI B pI3HMX KpaiHax cBiTy (LBeluapis,
Beuis, Hinepnanau, BenukoOputanis, Asctpis, Itamia, Oinnauaisa, Anonisa, Pocis
Ta 1H.). JlOCHIIKEHHsI aJlepreHHUX BJIACTHBOCTEW OEpe30BOT0 MUJIKY MOJIATalTh y
BU3HAUYEHH1 HAsABHOCTI aJepreHiB y HbOMY, MICUb IXHBOI JIOKadi3alii B 3€pHax,
BlIacTuBOCTel, (QyHKIIH, ymoB 1 mpwumH Buxomy 3 I[I3 [68, 104-108]. Ha
CHOTOJIHIIIHIA JIEHh BYEHI 3aliMalOThCs PO3pPOOKOI0 e(PEKTUBHUX MOJACNIECH s
MPOTrHO3YBaHHS TMOIIMPEHHS MWKy, TEPEHECeHHs 1HEpPTHUX JAOMIIIOK abo
nepeadavYeHHsT cepeqHbO000BUX KOHIEHTpamii nuiky [10, 12, 109, 110] Ta
PO3pOOKOI0 peKOMOIHAHTHUX ajepreHiB nmuiaky bb mis cneuudiunoi imyHoTeparii,
aJeproBakilMH, M0 BOJIOJIIOTh CHEeUU(IYHICTIO, 3HIKEHOK aJepreHHICTIO 1
CHPUSIIOTh YTBOPEHHIO TMPHU TiMOCEHCHOUTI3alli crnenu@iyHuX OJOKYIOUMX aHTHUTLI,
HiIOMPAIOTHCS Pi3HI METOIM OYMILICHHS ajlepreHHuX mpenaparis [17, 111-114].

[Tin gac ce3ony nwiky bb koHueHTparis ii 3epeH Moxke OyTH HaA3BUYANHHO
BHCOKOIO: 1868 13 Ha 1 M° noBiTps 21 kBitHs 1996 p. Jletinen, Himepnangu [115],
1200 3eper/m® LlIsewis y 1991 p. [101], 2364 3epen/m” y M. Ioxrasa B 2010 p. [15].
B Tlonpmii koHnentpaiii muiky bb Bume 155 3epeH/M3 BUKJIUKaIOTh 3aaumky [10],
30 3epen/M® — cepiO3HI CHMITOMH Y 4yTIMBOro HaceneHHs Icmamii [109]. V
@OiHAAHAIT TOPOTOBOK MEXEH, IO BUKOPUCTOBYETHCA [JII CEHCHOUTI30BaHMX
mauientis € 100 3eper/M’ [6]. Ilopir KoOHUEHTpauii 3aleXHTh BiX TIpyIH
aJepPreHHoCTi, 10 sKOoi HamexXuTh pociauHa [15]. KiiniuHO 3HaA4ymow s
[PEICTABHUKIB JepeB’SIHUCTOI (UIOPU € TOpOroBa KOHLEHTpALis — y 25 3epen/m’,
KpiM Tomoui. binmbinicte Teputopii Ykpainu, Bmtodatoun JlicoBy Ta JlicoctemoBy
30HH, MAlOTh CE30HHE HaBaHTaxeHHs II3 Gepesu Bim 3000 mxo 10000 seper/n’,
3HIKEHHA KoHueHTparii [I13 cmocrepiraerbes 13 3axoxy Ta IliBHiuHOTO 3axomy Ha
[TiBgenanii Cxig [12].

KinmekocTi I13 He 3aBxau BinoOpakatroTh KOHIICHTPAIIIIO MIIKOBUX aJICPTCHIB Y
noBiTpi [61, 116]. Aneprenu nuiky bb wacto peecTpyroThes y Qpakilisix aepo30JIto
MeHmux, Hix [13, HaBiTh TOMI, KoM *)oaHe [13 Bb He Oyno npucythe [2, 6, 87, 106,
117, 118]. B ani 3 BUCOKOI KOHIEHTpamieo nmuiaky bb B moBiTpi aHTHreHHa

aKTUBHICTH OyJia B JIEKUIbKAa pa3iB MEHIIOK Yy AociijkeHHl A. Rantio-Lehtimiki y
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Oiunsauaii [118]. YV mocmimkennsx B. B. PoninkoBoi OyB BcTaHOBIeHUN (akT
HAaCTaHHS CHMITOMIB CE30HHOI ajeprii 3a 100y [0 peecTpalii BHCOKHX
KOHIIeHTpalii muiaky Betula y mositpi m. Binaums [12].

[Io6 BUKIMKATH peakiiii y JIto[eH, ajiepreHu, CKIag0Bl MUJIKY, IOBUHHI CTaTH
6iogoctynHuMu [61]. 3BUIbHEHHS anepreHy — aKTUBHUIA MEXaHi3M, 10 3aJI€KUTh BiJl
HABKOJIMIIHBOI TEMIEPaTypH, TOJAUHM JTHA 1 BIAHOCHOI BojiorocTi. Y cyxiit atmocdepi
MUAJIOK JYyKe CTIMKUU 1 MOXKE€ MICTUTH ajiepreHu ctopivus [93]. MexaHi3M TOro sk
aJlepreHy 3BUTHHSIOTHCS 3 MWIKY Oepe3u He 30BciM sicHuil. Pospus 13 Betula mpu
NpsMOMY KOHTAaKTi 3 piIMHAMH pPOTa, HOCa i O4eil mpeacTapisie epeKTUBHUIN CTIOCIO
3BUTbHEHHS YaCTUHOK 3 ajepreHamu. Takuii po3puB MOXKe OyTH yepe3 OCMOTHYHUIN
mok. G. F. Schéppi (1997) Bka3ye, 1o 6epe30Buii MUJIOK Ma€ TyKe CUIIbHY €K3UHY 1
TPU anepTypu 1, Ha BIIMIHY BiJ] MUJKY TpaB, HE PO3PUBAETHCSA MiJ OCMOTHYHUM
tuckoMm y Boai [119, 120]. 3abpyaHtoroui XiMi4HI PEYOBUHHM 1 TBEpJI YaCTUHKH, SIKi
Oynu BusBieHi Ha [13, 3MiHIOIOTE Bunyck aneprediB 3 nuiky (H. Behrendt, 1992).
[H112 rimoTe3a B TOMYy, 110 OCIBIINHM MUJIOK BUITYCKA€ CBOI aJlepreHH MpHU 3BOJIOKEHH 1
(ToOTO, BHACTIZOK OMAJiB) 1 ajJepreHHUN MaTepial MOXKe MOTPAIUIITH B TOBITPS
micias BucuxaHHs (A. Rantio-Lehtiméki, 1994), Bumuti anepreHn MOXyTh OyTH
NepeHeCceHl BiJ MWIKY J0 JIpIOHWX YacTUHOK 3 iHmuX jpkepen (G. M. Hidy, 1984),
¢dbparMeHTH MOXYTh OYTH YTBOPEHI MIJSAXOM IMOBUIbHOI, (Di3UUHOI Aerpamarii MUKy
oepesu (W. R. Solomon, 1983) [117, 120].

Orxe, munok bb mae npupomni «3agaTkw» abu OyTH aJepPreHHUM, TOMY
0arato pi3HOCTOPOHHIX MOCIIIKEHb 30CEPEIKCHO HABKOJIO IOTrO MUTaHHS. Taki

BJIACTUBOCTI OOYMOBJICHI SIK TPUPOAHUMHU, TaK 1 aHTpororeHHuME dakropamu HIIC.

1.1.3. MoaekyasipHa xapakTepucTtuka muiaky Betula verrucosa Ehrh.

Aneprenn munky bb pgocuth merambHO oxapakTtepusoBadi. Jlokaszu 1 aHami3
iHbOpMarlii TiTepaTypHUX JHKeped MPUBOIUTH JO BUCHOBKY, IO iX OCHOBHA POJIb —
CUTHAJIbHA Ta 3axucHa. Jloci He Oyio 3HaleHO 3araJbHy CTPYKTYPHY OCOOJUBICTD,

KA MOJXKE MOSICHUTH, YOMY JesKl OUTKM CTaloTh anepreHamu. dopma anepreHHux
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MOJIEKYJI, BU3HAUEHA iX TPUBUMIPHOIO CTPYKTYPOIO, YACTKOBO BHM3Hayae 010XIMIuHI
¢ynxuii. Kanpiii-38’13y104i OUTKM MatOTh PETYJIATOPHY PYHKIIIO Yepes3 iX 37aTHICTh
3MIHIOBaTH CTPYKTYpy Ha 3B’A3yBaHHS Kaiubliro. DyHKIIS alepreHa Takox
BU3HAYAETHCA XapaKTEPHUMHM aMIHOKHUCIOTaMU Ta MOro JOKaIi3alll€l0 B TKaHUHI
[121]. Hopeui, NUIOK yCiX BUAIB O€pe3u MOXKE BUKIMKATH CUJIbHI alepriyHi peakiii
[122, 123].

binok nokanizoBaHO B OCHOBHOMY OISl aiepTypH NWIKY, B TOHKOMY IIIapi MK
CK3WHOI Ta IHTUHOM, B s/pi 1 Ha moBepxHi opOikya [104]. L. Belin i J. R. Rowley
(1971) npunyckanu, 1o aneprenn bb 30epiraioThcsi BcepearHl MUIKOBOT
npororia3Mu i AuyHIyIOTh Yepe3 aneptypy mia yac npopoctanus. G. El-Ghazaly
(1996) nokanizyBaB roysioBHuii anepred Bet v 1 B rpanynu kpoxmano (iX po3mip
0,5-2 mxm) II3 B. pendula B uwmrommnazmi 3putoro II3 [105, 119, 124]. Ilpo
NpUCYTHICTh Olnka B iHTMHI muiky Oepe3u (B. pendula, B. nana, B. pubescens)
noBigoMisiocss OaratbMa aBTopamu (Hampukiaa, R. Knox & J. Heslop-Harrison
1970, M. Grote & H. G. Fromme 1984) [119]. Ilpu rimparaiii 111 OUIKA TPOTATOM
0,5-1,0 xXB 3BUIBHSIIOTBHCS 3 IIUTOIUIA3MH 1 BUSIBIISIOTHCS B €KCyAaTi, TOMY MOYXHa
CTBEpP/IKYBaTH, IO aJepreHd BUXOASATH B OCHOBHOMY 3 ek3uHu [54, 105].
YabTpacTpyKTypHi IoCaipKkeHHs, poBeeHi 3 [13 pizHux BuaiB, B ToMy 4yucii 3 bb,
MOoKa3aiM, IO MpHU TiApaTamii B 130TOHIYHOMY cepeaoBuii, [I3 3ammmaroTbes
HEJOTOPKAHUMHU, aJie PO3YMHHI 1 HU3BKOMOJICKYJISIPHI OILIKM PO3CISHO EIIOIIOTH
yepe3 iHTHHY 1 ek3uny [125]. ¥V Hoci anepreHu 3BUIBHSIOTHCS 3 IMHJIKY B MeEXax
xBwiH. [lin vac punity HOcoBuii pH 3pocrae 3 HopmampHoro 6,0 mo 8,0. Ilpum
JociipkeHH1 HocoBux BuauieHs 3 pH 8,0, uncno posipanux [13 Bb 3pocrana [105].

Takox psia MOCHITHUKIB BKa3ylOTh HAa 3HAXOJKCHHS aJepreHiB Ha IMOBEPXHI
opOikynm Tametyma [2, 41, 45, 105, 106]. OpOikymamu, abo TumblsMU YOimra
HA3MBAIOTHCA CIIOPOIOJICHIHOBI TpaHyld, LI0 PO3BUBAIOTHCA HA CTIHLI TameTyma
[45]. OpOikynu po3BHBAIOTHCS OJHOYACHO i3 POCTOM €K3WHHU MWIKY 1 CKIIQJTAF0ThCS,
K 1 €K3MHAa MWIKY, 3 CIOpOMOJIECHIHY. BOHM € MO3aKIITHHHUMH CTPYKTypamH,
HE3aJIeXKHI BiJl IUTOIUIA3MATUYHOTO KOHTPOJIO, HAa BIAMIHY BiJ €K3WHU TMHWIKY.

Po3mip opbikynm — 2-4 MM B aepoguHaMidHOMY miameTpi [106]. Sxmo ameprenu
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NpUCYTHI B OpOiKyJax 1 OpOiKylIM BHUKUIAIOTBCA B aTMocdepy, BOHU MOXKYThb
BUCTYIIATH B SIKOCTI Ay>K€ €(DEKTUBHUX BEKTOPIB aJIEPreHIB.

Aneprennuii KOMmoHeHT [13 3MIHIOETBCS 3aJIEKHO BiJl CTaHY MWIKY; TTHJIOK 3
HE3pUIMX KBITIB MICTUTh MEHIIE aJlepreHHUX OUIKIB, HK MUJIOK 31 3pUIMX KBITIB, a
riiparoBaHi 1 akTuBoBaHi [13 MalTh OUIbIIE aJepPreHHUX OUIKIB, HIK 3pUIMM MHUIOK
[125]. Takox ra3omomiOHI 1 TBepAi 3a0pyAHIOBaYi MOXYTh BIUIMBATH Ha
MOJIEKYJISIPHY CTPYKTYPY, KUIBKICTh 1 BUITYCK alepreHHuX OUIKiB muiky [126].

OcHOBHMIT anepreH Muiky oOepe3n — TepMmoctabiibHuid 0ok Bet v 1 (Betula
verrucosa) 3 MosiekyJsipHO Mmacoro 17,5 k/la, 130€1eKTpUYHOI0 TOYKOKW 9,25
(puc. 1.1 a) [1, 107]. Bin Hamek uTh 10 POJUHH MATOrCHE3-TIOB’A3aHUX POCITUHHHUX
outkiB (PR-10) 1 e waiiBimomimum ii mpeactaBHukoM. PR-10 BupoOnsitoThes y
BIJINOBIIb HAa 3aXWCT BIiJ PI3HUX NATOTeHIB a0 1HII CTpecoBi yMOBH 1 OyB
BU3HAYeHHUH B OunbIn HiX 70 BuAIB KBiTKOBUX pociuH [1, 68, 117, 122, 127-130].
Cepenniii Buxig Bet v 1 3 omnoro II3 OGepesu crtaHoBuTH 3,2 NI 3a JaHUMH
JOCIIPKeHb B €Bpomneiichkux kpaiHax. Takoxk Bmict Bet v 1 B muiky Oepesu He €
noctiitnuMm [116]. Bet v 1 ckinagaeTbes 3 pi3HUX TPUPOTHUX 130pOpM, 3aKOJOBAHUX
ciMOMa TE€HaMHM, CIUIBHO BUKOPUCTOBYIOYM Oulblie HIK 95%-By MOCIITOBHICTD
[131]. Cepen 6aratbox i3o¢opm 6ika Bet v 1 36 3 Hux Oy BHecCeH1 10 OQIIliifHOTO
CIIMCKY aJIEPreHiB, M0 MATPUMYEThC KoMiTeToM 3 MIKHApOIHOI HOMEHKIATYpPH
anepreHis BOO3 Ta MuiKHapOgHOTO COMO3Y IMYHOJIOTIYHMX TOBapuCTB [68].
[pyHTyIOuMCh Ha iX 3JaTHOCTI 3B’s3yBaTH iMyHOrIoOynin E, izopopmm Bet v 1
MOAUISIIOTh HA Tilmep- Ta TimoalepreHdi pi3HOBHIH. JledKki 3 IHX CTPYKTYPHO
TICHOTIOB sI3aHUX OUIKIB € CWJIBbHUMH aJlepreéHaMH, B TOM dYac sK IHIII OB’ s3aHi
MEHIIIOI0 Miporo abo He moB’s3aHi B3arami [132, 133]. Ilumok Oepe3u — ronoBHE
JoKepeno anepreny Bet v 1, iHmi yacTuHM Oepe3d, B TOMY YHCII IHIII CKJIaJIOBi
CepexkOK, BUpaxaroTh HU3bKUM piBeHb Bet v 1 [134, 135].

o nux mip 6ionoriyna ¢yHkiis Bet v 1 He 3’scoBaHa MOBHICTIO, X04a JEsKi
MPUITYIICHHS HAa OCHOBI €KCIIEPUMEHTIB IN VIro i CTpYKTYpHHX JOCITIKCHBb OyiH
3pobieHi. Jloka3u Toro, mo uieHu poauHu Bet V 1 MOXyTh 3aXUCTUTH POCITHHH Bi

KOMax CBiYaTh OCTaHHI1 MOCIIKEHHS, SKI TOKa3ald I1HCEKTULHMAHY aKTHUBHICTh
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Bet v 1 — romosoriunoro Oinka 3 6apBiaky, PR10 [1, 105]. Takox moBimomiIsiocs
npo puboHyKJIea3Hy akTuBHICTh Bet v 1 [136, 137], posib B SIKOCTI HOC1SI POCTUHHOTO
CTEpOiny Ha OCHOBI HOro 3MaTHOCTI 3B’S3yBaTH JAeskl Jimiau 1 crtepoinu [78],
3B’sI3yBaHHsA 1 nepMmeaOurizanito  MeMOpaH. 3B’SI3yBaHHSA  CYIPOBOIKYETHCS
OCHOBHUMM CTPYKTYPHHUMH MepeOyq0oBaMU, BKIIOYAIOYM 30UIBIIEHHS O-CHIPaJIbHOL
CTPYKTYpH 1 3MeHIIeHHS [-ctpykrypu [121]. ExkcnepuMmeHTH 3 4YOJIOBIUMMU
CYLBITTSIMH, 130JIbOBAHUMH B IEBHI CTajii pO3BUTKY, MOKa3anu, mo reau Bet v 1
crienuPpiyHO EKCMPEeCYIThCs B KIHI JIBOKIITUHHOTrO 1 3putoro mwiky. L1 gani
CBIIYAaTh NPO MOXIMBY poib OUIKIB Bet v 1 sK cUrHadBbHUX PEUOBUH Yy Mpolieci
MPOPOCTAaHHS MWJIKY Ha PUJIbII, 3aXUINAIYHM KIHOYI PENpPOAYKTUBHI TKAHUHH Bij
3apaxeHHs naroreHamu [105, 107, 134]. Te, mo Bet v 1 cuntesyerbes B 113 Ha myxe
mi3Hid cramii, came mepex HBiTiHHAM Bkasye # I. Swoboda [106]. Yactuhkw,
3BUIBHEH1 3 Oepi3 3a THXJEHb JO IIBITIHHS, B OCHOBHOMY MICTSITh 1HIIII aHTHTCHH,

anixk Bet v 1.

Puc. 1.1 TpuBumipHi cTpykTypu aneprenis muiaky Betula verrucosa Ehrh.:
a—Betvl, 6-Betv2;6—Betv4

Ixepeno: Protein Data Bank

Bet v 2 — npyruit nobpe omucanuii anepreH muiky Oepesu (puc. 1.1 0),
HAJICKUTH 10 poawnau npodiniau (profilins), rpyna BCrogUCYMX aKTHH-3B’ I3YIOUHX
OUTKIB e€yKapioT 3 MOJIeKyJIsipHOIO Macoro 15 k/la [1, 105, 117, 121, 128]. IIpodiriau
PETYIIOIOTH TIOJIMEPHU3AIIi0 aKTUHY 1 BIITPAIOTh BKIIMBY POJIb IMiJT 4aC aKpOCOMHOT

peakKIlii 90JI0B14O0i cTaTeBO1 KIITHHHM 1 TUIKOBOI TpyOKu [117].
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Kpim Bet v 11 Bet v 2 € mie i TpeTs rpymna anepreHiB 3 LIMPOKUM PO3IMOALIOM
B IIIJIKY Pi3HUX HE MOB’s13aHuX pociuH. Bet v 3 i Bet v 4 Oynu BusHaueni sk EF-hand
KaJIbL1i-3B’ 13y1041 OUIKH, SIK1 B MEpUIy YEpry BUPaKAOThCA y 3plioMy nuiky. Bonu
MOKa3yI0Th IMIHPOKY MEPeXpecHO-pearyouy akTUBHICTh IO IHIIOTO MHIKY TpaB,
Oyp’siHIB Ta JepeB 1, TAKUM YUHOM, MOXYTb CIYKUTH MapKepoOM aJlepreHiB s
nosriceHcuOuTi3aIii pociaud. Bet v 3 € 6inkom 3 monekynsipHoto Macoro 23,7 k/la, mo
MICTUTh TPU TUIMOBI Kalblii-3B’s3ytoui enemeHtu [1, 128]. [lpopocTaHHs OWIKY
cHIBHO 3anexuth Bix Ca®* i meil 6i10K € TUTbKK B 3piTOMY MUJIKY Iif Yac BITIHHS
[117]. Bet v 4 € Oinkom 3 MosekyasipHolo Macoro 9,3 k/la (puc. 1.1 B), MICTHTB
TUIBKU JBa KaJblLil-3B’53yI0Ul JOMEHH 1, TAKUM YHMHOM, SIBJISIE COOOIO THIILY POJUHY
KaJbI11-3B’ I3yIOUUX aJIEPTeHiB, SKI MOJUIAIOTH €MITONH 3 MePEeXpPecHO-pearyrdnx
anepreniB muiky tpaB (Cyn d 7, Phl p 7), oyp’sais (Brar 1 1 Brar 2) i muiky aepes
(Alng 4, Olee 3) [1, 121, 128, 139].

Bet v 6 (3acrapina Ha3Ba Bet v 5) OyB imeHTH(diIKOBaHHMI SK peayKTasza
130naBony, monekymsipHa Maca 35 k/la [1]. Hanexwuts no poawHu OiNKiB, SKi
OepyTh y4acTh y PEAKIIIAX 3aXUCTy pOoCciuH [61].

Bet v 7 — nukniodinia 3 MosiekyispHoto Macorw 18 k/la, mae romonoru cepen
rpu6iB [1, 45, 128, 140].

Bet v 8 — ectepaza mektuny pocnunu. KiiniuHy 3HauuMmicte Bet v 6-8
JACTaIbHO J0Ci He AocaimkenHo [1].

Bet v 1 MicTUTh HE TUIBKH OUIBIIICTH €MITOMNIB (AHTUTCHHUX JIETEPMIHAHT),
MPUCYTHIX B MIIKY OepesH, alie, BHACIIOK MEPEXPECHOT pEaKTUBHOCTI, TAKOX TaKi 3
NWIKy JepeB mopsnaky Fagales i mop’s3aHi 3 DKEIO POCIMHHOTO TOXOJKCHHS.
BigmoBigno Bet v 1 Oyno 3ampomoHOBaHO B SIKOCTI JIarHOCTHYHOTO aJiepreHa-
MapKkepa JJis BUSIBJIICHHSI MMAIIIEHTIB 31 CIIPaBKHBOIO CEHCUOLTI3aIier0 10 0epe30BOro
muiky. Bet v 1 BigmoBimae 3a 3B’s3yBanHs IgE B Oimbm HiK 95% mamieHTiB 3
ayepriero no mwiky oepesu [1, 61, 68, 128, 141]. Takum unaOM, Bet v 1 npencrasiise
co000 MOJIelNb allepreHy AJisl BUBUCHHS 3axBoproBaHb | tumy [141]. IIpoTe, BuCOKO

nepexpecHo-pearyrodi aneprenu, taki sk Bet v 2 1 Bet v 4, moxkHa po3risiiatu siK
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MapKep-aJepreH, sKi € MepPexXpecHO-pearylouuMu 3 YUCICHHUMHU HETOB’ S3aHUMH
POCIMHAMU/POCIMHHOIO MPOAYKITiEO [1].

bmuszeko 50 cTpykTyp anepreHiB 3apa3 jgoctymHi B Protein Data Bank
(http://www.rcsb.org/pdb/), a Takox 6azax nmanux http://www.allergen.org/ Ta
http://www.allergenonline.org/ [1, 121].

AHaniz anepreHiB Ha MOJIEKYJIIPHOMY pIBHI CTaB MOJIMBUM 3aBISKH
nocaiympkendto JIHK 1 monimepasnoi nanmtorosoi peakuii (IIJIP), sika € 3pyuHum 1
JOCTYITHUM  1HCTPYMEHTOM JUIsl OI[IHKM ajepreHiB nuiky [142]. TIJIP —
EKCTIIEPUMEHTATBHUNA METOJI MOJICKYJISIPHOI 010J10T1i, CIOCI0 3HAYHOTO 30LIBIICHHS
MaluX KoHLeHTpauii 0axanux ¢pparmentiB JJHK B 6iomoriunomy matepiani (rmpo0i).
Ile peaxiist cuntedy JJHK in vitro, sika moBTOprOEThCs 0araTo pa3iB: CHHTE30BaHI
JAHIFOTH CTAlOTh MATPHISIMH TSI CHHTE3Y B HACTYIMHOMY HHUKII peakitii. OgauM i3
3acrocyBanb Metony IIJIP € mopiBHsHHS excmpecii reHiB. Excrmpecis TeHIB —
peamizaiiss TeHeTHYHO!1 iH(opMamii nuisixom ii TpaHckpuOyBanHs Big [HK go
iHdopmariitHoi PHK [143]. dnsa 3npiiicHenns [1JIP tpeba 3Hatn mpuHalMHI KOPOTKi
nociimoBHocTi JIHK Ha xiHIgx toro ¢gparmeHta, mo mae OyTH aMmrutiiKOBaHUM
[144]. S. Longhi et al. (2009) BuxopucroByBamu IIJIP y peambHOMYy Yaci sK
IIBUJIKHAH, TOYHWH 1 aBTOMAaTHU30BaHHWI METOJH JJId BUSABJIEHHS 1 KIIBKICHOT OIIIHKH
TaKCOHIB aJIEpreHHOro MUKy B MOBITPi [142]. Takoro poay J0CHIiIKEHHS MOJISTAIOTh
y TOMy, 100 BH3HAYUTH BIJHOCHY KUIBKICTH aJlepreHy B 3pa3kax MHIKY 3a
nonomoroto IIJIP y peanpHOoMy waci. Kinmekicra IIJIP y peanmbHOMYy daci
BUKOPHMCTOBYETHCS JJIsI MIBUAKOTO BUMIiproBaHHs KinbkocTi nesHoi JTHK, k/IHK a6o
PHK y npo6i. Ilpu mpomy 3acTOCOBYIOTH (DIIyOpECIIEHTHO MIiY€HI pEeareHTdu s
TOYHOTO BHUMIPIOBaHHS KUTBKOCTI MPOAYKTY peakilii y mipy Horo HakomuyeHHs. B
nanuit yac [IJIP mupoko BHKOPHUCTOBYETHCS B HAYKOBUX Ta JJIarHOCTUYHHX
nabopatopisix B O6arateox ramyssx [145]. Meron IIJIP y peansHOMY 4aci BUSBUBCSA
YyTJAMBAM JJIs BU3HAUYCGHHA 3MiHM piBHA ekcmpecii Bet v 1 1 wmoxke
BUKOPUCTOBYBATUCH B JTAOOPATOPHUX AOCIIHPKCHHSIX SK IMMBUIKHUHA 1 BiATBOPIOBAHUN

MCTOA BHUABJIICHHA AJICPICHY.
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1.2. BioxiMiuHa SIKiCTh MWJIKY IK OCHOBA 0i0J10TiYHOI AKTHBHOCTI

[leBHMI1 SIKICHMM 1 KUIBKICHMM BMICT OpPraHIYHMX 1 HEOPraHiyHUX CIIOIYK
MOKa3ye, 110 MUIOK SIBJs€ COOOI0 CKJIAaAHY 1 PI3HOMaHITHY O10XIMIYHY CHUCTEMY, 1,
oTxke, 3 mupokuM crektpoMm BA [146]. O. 1. Bomomwun (1998) 3a3Hauae, 110 Muiaok
KBITKOBUH — 1I¢ YHIKaJbHHM 3a OIOJOTIYHMM BMICTOM, TPHU3HAYCHHSIM Ta
OaraTorpaHHICTIO Jii MPOAYKT EHIMKIONEAuYHOro xapaktepy [147]. bioximiuHi
JOCTIDKEHHSI TTPUPOTHOTO THIIKY, TOOTO MWIKY, OTPUMAHOTO MPU PYyYHOMY 300pi
KBITIB, MIATBEPKYIOTh, 10 [13 MaroTh ayxe Oaratuii ckjaj MOPIBHSHO 3 IHIIUMU
KJIITUHAMHU POCIMHHOTO opraHismy [148]. VHikanbHI BIaCTUBOCTI OOYMOBJEHI
XIMIYHUM CKJIAZIOM KOXKHOTO BHUIY. Y PI3HHX 3a MOXOKEHHSM COpPTax POCIHH Y
CKJIaAl MWIKY HalidyeTbcs Onm3bko 250 pedyoBHH 1 MiHEpalIbHUX eleMeHTIB [149-
152]. Takoxx O1OXIMIYHUN CKJIaJ MWIKY 3aJIeKUTh 1 Bl YMOB 3pPOCTaHHS POCIUH
(TpyHTOBI Ta KJIIMaTUYH1 YMOBH), OCOOJIMBO MiJ] Yac 3pOCTaHHS 1 JO3PIBAHHS MUJIKY B
MUILOBUKAX, 1 (P1310JIOTTYHOTO CTYIEHs 3pinocti nmuiky [148]. YV mporieci po3BUTKY 1
NO3piBaHHS B TWJIKY BiOYBa€ThCS PsiA MUTOXIMIYHUX 3MiH. Moro 6iomoriuna
I[IHHICTh 3aJIe’)KUTh BIJ] TPUBAJIOCTI Ta CIOCO0Yy 30epiraHHs, MPOTATOM SKHX MOXKE
BiIOyTHCS HeOaxkaHa 3MiHa O10XIMIYHOTO CKJIaay. 3HAYHOI MIpPOIO BIpHO 1 Te, IO
BMICT XIMIYHMX PEYOBHH OaraTIIui B MUJIKY €HTOMO(UILHUX POCIWH MOPIBHSHO 3
nuikoM aHemoduipHuX [148, 153]. Kopucth muiKy i JIOJICHKOTO OpPTraHi3My
BHU3HAYAETHCS CIIEKTPOM O10XIMIYHUX CTIOJIYK.

M. G. R. Campos et al. (2010) 3a3HauarTh, MO0 BA THIKY Oe3mocepeaHbO
MOB’si3aHa 31 CKJIQJ0M, TOMY iMeHTU(iKalisg OI0JOriYHO AKTHBHUX PEYOBHH €
MepIovyeproBuM 3aBaaHHsAM [146]. AKTyaTbHUM HAIPSAMOM JOCIIKEHHS XIMIYHOTO
CKJIaAy MHIKY € BUKOPUCTAHHS CIEKTPOCKOIIYHHUX METOJIB, a MpH iAeHTU(IKAIi
MUWIKY HaBiTh BHUTICHAIOTH TpamuiliiHy Mikpockomiro [154]. IIpoGmemamu
crniekTpaiapHoro anaiizy I13 3aiimaernest psn aBropi: Pappas et al. (2003), Gonzalez-
Martin et al. (2007), Dell’Anna et al. (2009), Synytsya et al. (2010, 2011),
Zimmermann et al. (2014a, 20146, 2015) [155-165].
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13 3aBasiku cBOIM O10J0TTYHUM (YHKIISIM CKIAJAIOTHCS 3 IIUPOKOTO CHEKTPY
MoJieKyJl. BoHU BapitoloTh BiJ HaA3BMUYAWHO CTIMKOro OilomoniiMepa, B 3HAYHIA MIpi
HEBIZJOMOTO 3a CKJIJJOM 1 CTPYKTYpPOIO — CIOPOIOJIEHIHY, IXHBOTO 30BHIIIHHOTO
mapy, A0 (pJIaBOHOINIB 1 KapOTHUHOIMIB, JITHIHY, MEKTUHY Ta CKJIAJO0BUX KIITHHU
BCEPEIMHI MUJIKY, a caMe OUIKIB, JIIMIIIB, BYIJIEBOAIB 1 HYKJICTHOBUX KHCIOT [154].
[Tunok ocoOnuBO OaraTuil Ha JIETKO3aCBOIOBAHUW OUIOK 1 HE3aMIHHI aMIHOKHUCIOTH
[152, 160, 166]. Binku nuiaky 30epiratoThCs B MIapax MHJIKOBOI CTIHKHM (CK3HMHI Ta
iHTHHI) a00 BUAUIAIOTBCS 13 BHYTpimHBOI wactuuu [13  [104, 167-169].
[Monicaxapuau (KJIITKOBHHA, TOJICHIH, KPOXMalb Ta iH.) MICTAThCS IMEPEBAYXKHO B
obononmi [I3 Ockinbku TOBIIMHA 11 HEOJAHAKOBa, Iiepra, 3aroToBJieHA 3
€HTOMO(DUIBHUX POCIIMH, OUTBII >KMBHJIbHA 1 MICHs 1i MepeBaplOBaHHS 3aJIMIIAETHCS
MEHIIIe BIIXO/IB, HIK 3 aHEMO(UIbHUX KYJbTYp, HAPUKIaA, COCHU, Oepe3u, OCUKU
[152]. Bzarani I13 aHeMOdiIbHUX POCIHMH 3HAYHO OiTHIII 3a OITKOBO-)KHPOBUM 1
BITaMIHHO-MIKPOEJIEMEHTHUM cKJiajioM [136].

Ex3uHa — Miclie HaKOIUYEHHs pi3HuX mirMeHTiB [154]. YyacTe y mirmenTarii
NWIKY HaJIeKUTh 3a3BUYail kapotuHoigaM. S. Henricsson mociikyBaB XIMIUHUN
ckian obosonku muiaky bb [170]. Bin BcTaHOBUB, 110 OCHOBHI 11 kommoHeHTH 80 % —
n-ankaan (C17-C31) 1 n-ankenu (C25:1-C31:1). Takox Oynum ineHTH]iKOBaHI
METWJIKETOHH, €TepH, CIIUPTH, aMIHOCTIUPTH. MiHEpaJlbHUM KOMIIOHEHTOM E€K3MHU
TaKoX € KpeMHii [171].

Bceranosneno 3anexHicth AA TWIKYy Bil BMICTY (JIaBOHOIIB, SIKa HOCHUTH
npsMoO TpomnopiiiHuil xapaktep [11]. dnaBoHOINM NOKaANI3yIOTBCS HA TOBEPXHI
GK3WHH, fAKAa Mae OiIbIIy MiIHiCTh. VIMOBipHO, MilHICTh GK3MHH OGYMOBIICHA
KpEMHIEM, IO BXOJUTh M0 CKIAay TOJICAaXapuIHUX KOMIUIEKCIB (HampHKIam,
kiiTkoBuHM) [171]. @naBoHoinqu GepyTh y4acTh B MIrMEHTAIlii POCIHH, B IpoIecax
KIIITHHHOI CUTHAJI3AIlli Ta PEempOAYKIlii POCIUH, 30KpeMa, B MPOIecax PO3BUTKY 1
(GYHKITIOHYBaHHS TWIKY, TMPOPOCTAHHS 1 POCTY MHJIKOBOI TPYOKH, HAKONMWYEHHI
HEKTapy, B JO3piBaHHI IUIOMIB 1 HACIHHS, B 3aXHUCTI POCIWH BiIl PI3HHUX
HecripusTmBux ¢aktopiB HIIC: nii ymprpadionery, TemmepaTypHOro CTpecy,

MIJBUILCHUX KOHIEHTpaliii BM, OaktepiaibHUX, BIpyCHHX Ta TpUOKOBUX 1H(EKIIIH,
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BiJl MPOHMKHEHHS Napa3uTIB 1 MOIIKOJKEHHS KOMaxamH, B 3aXHCTi BIJ] OKHCHOIO
crpecy [172-174]. BcraHoBieHO, 10 (IIABOHOIAM MICTATBECS B PEHPOMAYKTUBHHIX
CTPYKTypaX POCIUH — MUJIKY Ta MAaTo4Ylll 1 € BaXJIMBUM O10XIMIYHUM YHUHHUKOM,
AKUN PEryJIIo€ MpOIECH 3alUJICHHS, PO3BUTKY Ta (yHKUIOHYBaHHA muiky. Kpim
Toro, 3abapmieHHs [I3 Takoxx oOymoBieHO (iaBoHOimamu. DIaBOHOJIM, PI3ZHOBU]
(b1aBOHOI/1B, HAJIAIOTh MUJIKY CBITJIO-)KOBTOT'0 a00 »OBTOTO KOJIbopy [172].

SIKicTh OlTKa MUJIKY 3aJICXKUTh BiJ KUTBKOCTI HE3aMIHHHMX aMiHOKHCIOT [175].
3a aMIHOKHUCIIOTHUM CKJIaJIOM OUIKHM MUJIKY OJU3bK1 A0 OUIKIB M’sica, siEllb Ta THIIUX
BHCOKO3acBooBaHMX npoaykris [152]. H. Ozler et al. (2009) npoBiB nopiBHANLHUIHA
aHaJi3 BMICTY BUIBHHMX aMmiHOKHCIOT B mwiky Betula pendula Roth. B Tomy uwmcni,
3arotoBieHoro y M. AHkapa (Typewumna) B 2000 1 2008 pp. B minomy Oymu
BU3HAuUeH1 21 aMIHOKKCIOTa 3 JOMIHYBaHHSM apriHiHy, acraparidy, acrnapariHoBoi
KUCJIOTH, TICTUWHY, TIIOTaMiHy, JI3UHY, MpPOJIHY, THPO3UHY, TpuUnTodaHy 1 3
HECTay4er0 TIyTaMiHOBOI KUCIOTH 1 raiuuuy. [IpomiH, ii3uH, METIOHIH, TIIyTaMiHOBA
KHUCIIOTa, TAyTaMiH, acliapariHoBa KHUCIIOTa 1 acmapariH HeoOXiaH1 11 (HepTUIbHOCTI
nuiKy 1 3amwieHHs. JIi3WH, TIyraMmiHOBa 1 acrnapariHoBa KHCJIOTH BiJITparoTh
BQXJIMBY POJIb B MIATpUMINI AA MoOjeKynu anepreny. llpumiTHUM B oTpuMaHHX
pe3yibpTaTax € Te, 0 HeMae YiTKOI TEeHJEHIII1 3HUKEHHS a00 30UIbIIeHHS KUIBKOCTI
aMIHOKHMCJIOTHOTO CKJIQJy 3 4YacoM B PI3HMX BHJaX. BMICT BUIBHHUX aMiHOKHCIIOT
cBikuX 1 30epexkennx [13 mokasye yHIKanbHI 3MIHM JIJIi KOXHOTO BUIY. ABTOp
pOOWTH BHCHOBOK, IO CKJIaJl 1 BMICT BUIBHMX aMIHOKHUCIIOT MOXKE 3aJie’KaTh Bij
JEKUTBKOX (paKTOPiB — KIIMAaTHYHHUX, IPYHTOBUX Ta YMOB 30epiranss nuiky [169].

[Iporiecu mpopocTaHHs HHIKY 1 POCTYy NHIKOBOI TPYOKM 3a0e3medyroThes
aKTHBI3aIi€l0 6ararbox O10XIMIYHUX IPOIECIB, B TOMY YHCII 1 JIIiAHOTO OOMIHY,
OCKUTBKHM JIIiAM 1 X ckianosi, KK, ciyryioTs BaximBuM mkepesnoM eneprii. [licms
nmomajands TWiIKy Ha puibie Matoukd, JKK BukoHyoTh cyOcTpaTHy 1/a60
CHepreTUYHy poJib, a TaKOXK OepyTh y4yacTb y CHMHTE31 PEUOBUH, L0 3a0€3MeUyIOTh
picT mmiakoBoi TpyOku. Y Oepe3u mpolec IBITIHHS BUNEpemkae (OpMyBaHHS
BEreTaTUBHOI chepu, ToMy (EepTHIBHICTh MUJIKY 1 3AATHICTH HOTO O TIPOPOCTAHHS

3HAYHOIO MIpPOI0 3alie’kaTh Bl CTaHy MeMOpaH Ta ix 30epexeHHs [176]. Bmict
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JinigiB konuBaeThess B Mexax 1-20% [148]. Jlimigu € OCHOBHMMH KOMITOHEHTaMH
ex3uHu mwiky [3, 177]. VY 3putomy nuiky OCHOBHUX IpeAcTaBHUKIB poxy Betula L.
BMICT CyMapHUX JIIIIB BapilOeThes Bl 32 10 52 MI/T CyX0i pe4OBHHHM. 3a CKIAI0M
CyMapHi JIMAW NWIKY MPEICTaBlIeH] K HEUTpalbHUMH, a00 3alacHUMU JIIiIaMHu,
TaK 1 NOJSIpHUMU — (pocdo- 1 TIiKoIimigaMu, Kl € CTPYKTYPHOIO OCHOBOIO MeMOpaH
[176].

CtyniHp MIHJIMBOCTI KUPHOKHCIOTHOTO CKJIaay MeMOpaHHUX JIIIiJIB
3ajekuTh He Tinbku Bin QakrtopiB HIIC, a # Bu3HauaeThes reHotunom [178].
3/1aTHICTh KJIITHH aIalTyBaTUCS 10 HU3BKUX TEMIIEPATYP MOB’A3YIOTh 3 MOMJIMBICTIO
cuHtesyBatu e Novo nenacuueHi KK, B TOMy umcii JIHOJICHOBY, SKa ITiIBHIIYE
TEKYYICTh JIIMIAHOTO Oimapy 1 3amodirae GpazoBoMy MOALTY JIMIAIB Mia A€ HU3bKUX
temmneparyp [176, 179]. I'pyna Henacuuenux JKK tuny Cig Bifirpae BU3HAYAIBHY
pOJIb HE TUIBKM B CTPYKTYpHIA OpraHizaiii TJiKOJIMiAIB, a H y (QYHKI[IOHATBHOMY
CTaHi KIITUHHUX MeMmOpaH B niiomy [180]. BcranoBneHo, mo oneiHOBa KUCIOTa B
NOJAJBIIOMY MOXE MPU3BOJAUTH JI0 3MIH (PYHKIIOHAIBHOTO CTaHy MeMOpaH
POCJIMHH, OCKUIBKH € CyOCTpaTOM JJIsl CHHTE3Y JIiHOJeBoi 1 jiHoneHoBoi KK [181].
JHlosronanmroroi HeHacudeHi JXKK B MUKy, Taki Sk JiHOJIEBA 1 JIHOJIEHOBA KHUCIIOTH,
CIIYTYIOTh TIONIEpEAHUKAMU JIJI 010CHHTE3Y Py TOPMOHIB POCIUH — (ITONPOCTAHIB
[3, 182]. Haii6inbiny KiTbKicTh ¢iTonpoctanoiniB F1 (32 MKr/r) 3HaliIcHO B CBIXKOMY
nuiky Oepesu Oimoi (Betula alba L.) [183]. IToka3aHo, 1110 B mepioa MPOPOCTaHHS B
OpyHbKax JEepeBHUX pOCIUH (TOmojs, Oepe3a, MOApPHWHA) BMICT IPOCTAHOIMIB
30UTBIIY€ETHCA, 10 MOXKE CBITYUTH MPO IX Y4acTh y POCTOBUX MPOIIECaX POCIHH.
KpiM Toro, BCTaHOBIEHO, IO PiBEHb EHIOTCHHHUX MPOCTAHOINIB 30UIBIIYETHCS B
pPI3HMX yMOBax, IOB’SA3aHUX 3 TIABHIICHHSAM TEHepalii BUIBHUX pPaJHKajiB
(GiotmunMit 1 abioTwunmii ctpecu) [184]. BigmoBigHO 10 CydYacHHX YSIBIICHB,
MPOCTAHOIAN € BAXJIMBUM KJIACOM CHUTHAJIBHHX MOJIEKYJ, SIK Yy TBApUHHHUX, TaK 1
POCIMHHUX Opra”iaMax, 1 OepyTh yd4actb y (OpMyBaHHI CTpeC-BiIMOBIII.
HaitimoBipHimie, mix €0 cTpecy BiOyBaeThCs YTBOPECHHS aKTUBHUX ()OPM KHCHIO,
SKi BUKIWKAIOTH MPOIECH HECH3UMATUYHOTO OKHCIICHHS JIIHOJICHOBOI Ta I1HIIHUX

HeHacuueHux KK 1 yrBopenns ¢itonpocranis [183].
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HemonaBuo Oyno mpoaemoHcTpoBaHO, 110 [13 mix BrmimBoM (¢i310JI0TTYHUX
YMOB, BHUITYCKAa€ HE TUIbKH aJlepreHH, a i O10aKTUBHI JIMIAH, K1 MAIOTh CTPYKTYpPHY
noAiOHICTh 13 3amajbHUMHU JIIMIJHUMU MeAlaTopamMu mpocrariaHauHy E2 1
neiikotpieny B4 [177]. BcranoBieHo, mo diniaHl Qpakuii 3 NUIKOBUX €KCTPAKTIB
Betula alba L. Buk/IMKalOTh XeMOTAKCHC 1 aKTHBAIliF0 HEHTPODLIiB 1 c03uHODLIIB [3,
44]. KpiM TOro, HEYHIKO/JKEH1 3€pHa NWIKY IHAYKYIOTh aKTHUBAIIO 1 JTIO3pPIBAHHS
JACHIPUTHHUX KJIITHH IN VItr0, TOMY MPHUITYCKETHCS, 10 MAJIOK MOXKE JISITH HE JIUIIE K
HOCIM anepreHy, aje TakoX B SIKOCTI aJ’OBaHTa B IHAYKUIHHIA (a31 anepriyHoi
peakuii [3]. Takum 4yuHOM, MUJIOK B MOBITPI HE TIIBKU HOCIH anepreHy, ajie MOXe
MaTH — B CHJIy 3BUIbHEHHS O10JIOT1YHO aKTUBHUX MeEAIaTOpiB — HabaraTo OUIbIIUN
BILUTMB Ha 3/I0pOB’sI JIIOJAMHU, HIX mependadanocs paxime [177].

XiMIYHA SIKICTh MWIKY TaKOX TOJsirae y JOTpUMaHHI HOpM BMICTY BM,
pamioHyKiiniB Ta nectuuuaiB. Bmict BM y reHepatuBHUX opraHax pOCIHH, SIK
NpaBUIO, HE3HAYHWH, M0 Ma€ BEJIWKE OIOJOriYHEe 3HAYeHHS s 30epeKeHHS
3IaTHOCTI 110 penpoaykiii. [Ipote mocnimkeHHs nesiKuX aBTOPiB CBiIYaTh MO Te, M0
BM 3patHi g0 mepeMillleHHs B TeHEpaTWBHI Opranu pociivH. [lpu 3HauyHOMY
MiBUILCHH] PIBHS BMICTY METaJliB y IPYHTaX iX BMICT y T€HEpPaTUBHHUX OpraHax
30utbmyeThess [185]. YV paiionax, 3a0pyiHEHUX MPOMHUCIOBUMH BHKHIAMH 1
NeCTUIIUIaMH, OyJI0 BHUSBIICHO Yy BMICTI IUIKY XJop 1 ¢ochopopraHiuHi CHOIYKH,
ankioBaHi ¢GeHOIM, HaCMYEH1 1 HeHacuueHi ByrjieBosiHi 1 BM (Pb, Cd) [173]. Crpec,
BUKJIMKaHUK BM, HOCUTP 3aTsOKHUE XapakTep 1 3adinae BCi ¢Tajiii pO3BUTKY POCIUHU
Bil «HaciHHSA A0 HaciHHs» [186]. Ilix BmtmBoM BM Moke 3HMKYBaTHCS YacTKa
deprunpaux [13 1, BiANOBIIHO, MIBUANIYBATHCS KUTBKICTh CTEPHIIBHOTO MHIKY [185].

JIsix m ap. (2004) BUBYAB 4yTIMBICTh YoJoBiworo ramerodiry B. pendula Roth.
10 BM 3a 31aTHICTIO NHJIKY IPOPOCTaTH HA MITYYHOMY KUBUIBHOMY CEPEAIOBHIII 3
nonaBanHsM coii BM (Pb, Cr, Cu, Zn) B xonuentpamii 0,1, 1,0 i 10 mr/n [187].
[Twrok B. pendula Roth. BusiBuBcs HaitOubI ayTauBuM 10 Cu i Zn, m0 MPOSIBUIIOCS
B MIPUTHIYEHHI pocTy MwikoBoi Tpyoku. Y CnoBauumni J. Supuka (1993) mokasas
psMy 3aJeKHICTh MWHAMIKKM HAKOMMMYCHHsI 3a0pynHIOBaviB, BKIoYaroun BM, B

mucti B. pendula Roth. B ymoBax MicT, TpaHCIIOPTHHUX MaricTpalieli i pekpeariiHux
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30H BiJ piBHA 3a0pynaHeHHs rpyHTy [22]. [Ipu nopiBHsIHHI HakonmudeHHs: BM nuctam
i munkom B. pendula Roth. i3 3axigHo-Cubipchkoro perioHy Moka3aHo, IO B JIMCTI
KaJMil0, [IMHKY, M1l HAKOTIMYY€EThCSI 3Ha4YHO OuThIe [26].

BceranoBneno, mo ana OioiHaukanii 3a0pyaHeHHs cepegosuiia BM nunok B.
pendula Roth. mpunatuwuii [21, 22].

He MeHI BaxIMBUM KpPUTEpPIEM SKOCTI MUJIKY € MIKpOOIOJOriyHa YHUCTOTA —
BIJICYTHICTh MIKOTOKCHHIB 1 HasBHICTh MIKpOOiOTH B Mexax HopM. Hapasi kpurepii
SIKOCT1 PO3pOOJICHI /ISl THJIKY OJPKOJIMHOTO 1 Ha HalioHakHOMY piBHi [160, 188].

VYcepenuni nunsikiB nuiok crepuwibHui [189, 190]. Kpim Toro, I13 B kBiTax
MOXYTh CEKpPETyBaTH PEYOBMHHU, SK1 1HT1OYIOTh MIKpoOHE mpopocTanHs crop [191].
3a0pyAHEHHS TWIKY MOXJIMBE Yepe3 MEIOHOCHUX OJ/DKiI, MOroay, POCIUHHI
MaTepiajid, KOMax 1 TBapuH, JIOAEH 1 iX CLIbCHKOrOCMOAAPCHKY TEXHIKY, a TaKOX Y
npoiieci 36epiranns [148, 189, 191]. S. Bogdanov (2005) 3a3Hauvae, mo HeOe3neka
3a0pyAHEHHS TMPOAYKTIB OJKIIBHUIITBA BiIOYBAa€ThCS B Tpoleci OKUTBHUIIBKOT
npaktuku, aHik 3 daktopiB HIIC. ¥V pa3i aneModibHOrO MNHIKY, SKAA Mae
aJICpreHHHH MOTEeHIIial, 3a0pyTHCHHS MIKpPOOPTaHi3MaMu MOKJIMBE TIPH B3a€EMOIIT 3
THIIMMH aepO30JISIMHU, TIPU BUXO1 MIJIKY 3 MHJIKOBOTO MIIIKA, M1 Yac MaiHHS MUIKY
abo depe3 Te, IO 3a0pyIHEHICTh POCIHMH APDKDKaMH 1 TpuOaMu IOIIUpeHa
noBctogHo [192, 193]. bepyunm A0 yBarm BMICT NOXXHUBHHUX PEUYOBHH B IHJIKY,
PI3HOMAaHITHI MIKPOOPTaHI3MH MOXYTh pocTH Ha HbhoMmy [191]. Mikpoopranizmu
BUJIUISIOTH B HABKOJIMIITHE CEPEIOBHINE €K30CH3UMHU, K1 PYHHYIOTh KJIITHHHY CTIHKY
MUJIKY 1 BAKOPUCTOBYIOTH HEOOX1IHI PeUOBUHH y cBoeMy MeTabomnizmi [148]. ITumox
JUIST HUX € TaKoX CBoepigHUM crnoco6om momupenas B HIIC, Bkimrouaroun
€KOHOMIYHO BaJuBi ¢ironatorenHi Oaktepii [194]. IloTpamnsroun 10 IUXanbHOT
CUCTEMHU JIOJUHU, MWIOK TOJPA3HIOE CIM30BI OOOJNIOHKM AMXaJbHUX NUIAXIB 1
BUKIIUKAE alepriyHy peakmito. bakrtepil BauxaroThbCs pa3oM 3 TWIKOM. BoHu
MOTPAIUISIOTh B CHPHUSATIMBI YMOBH I CBOTO POCTY 1 PO3MHOMXEHHA. SIKmIo Iri
OakTepii MICTATH CTIHKI T€HH, € MOXIIMBICTh TIEpPeIadi CTIMKUX OaKTepii 1 IX TeHIB 110
OakTepii TpaBHOI cHUCTeMM JIOAWHM 4 TBapuHu [148, 195]. Mikpo6ionoriuyne

3a0pyAHEHHsI aHEMO(DUIBHOTO MUJIKY TaKOX MOXE€ CTaTH MPUYMHOI0 KOHTaMiHAaIlii
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aJepreHHUX eKCTPAKTIB, $KI BUKOPUCTOBYIOTBCSA JUISl JIIKYBaHHS aJIepridHHUX
3aXBOpIOBaHb B anepreH-crnenudiuniii imyHorepamii [196]. ToMy BaxXJIHBO
KOHTPOJIFOBATH MiKpOO10JIOT1UH1 MOKa3HUKH, 0COOJIMBO BIJICYTHICTb
XBOPOOOTBOPHUX MIKPOOIB 1 IpubIB 3TAHO 13 3aKOHOJABCTBOM, II[0 3aCTOCOBYETHCS
JUIsl BAPOOHUITBA TPOAYKTIB XapuyBaHHs [ 189, 188].

I'. Yexprira (2006) Bkasye Ha BIUIMB pailoHy 300py 3 HOro MOpPHUPOIHO-
KJIIIMaTUYHUMU OCOOJMBOCTSIMU Ha (POPMYBaHHS MIKOLIEHO31B MUJIKOBOTO OOHIAKKS
[197]. R. Spiewak et al. (1996) nocuimkyBas Mikpo6ioty nuiky BB, 3aroTosieHoro 3
BITHOCHO €KOJIOTTYHO YHCTOro periony B nposiHilii Kpakosa, [lonbiia, Ha Tepuropii
KHUTJIOBOIO KOMILIEKCY Ta MO0JIM3y KOKCOXiMiuHOro 3aBoay y M. Kpakis [192]. Byno
BCTAHOBJICHO HasBHICT, Ha [I3 3wmimanoi Mikpob6ioTn, 1m0 cKjlIajaizach 3
IPaMIIO3UTUBHUX 1 TpaMHEraTUBHUX Me30pUIbHUX OakTepiil, TepMOPLILHUX
aktuHoMmineriB  (Thermoactinomyces thalpophilus) 1 rpu6is (Cladosporium
herbarum, Alternaria alternata, Penicillium sp., mpikmxki). L{ikaBo, mo 3pa3ku 3
BIJTHOCHO €KOJIOT1YHO YHCTOTO pErioHy Oyiau 3a0pyaHEH1 MIKpOOpraHizMamu, a
3pa3Ku 3 TEPUTOPii KOKCOXIMIYHOTO 3aBOJly — BUIbHI Bix HuX [192, 198]. Hasite npu
3a0€3IMeueHHl KOHTPOJIO 1 CTEPWJIBHOCTI B TPOIEC] JOCTUTAHHS 1 MAJIHHSA TMHIKY
BUIIE3TaIaHl MikpoopraHismMu BusiBistiucs Ha [13 [192]. A. b. AuTpomnoBa u mp.
(2008) mocaiguau 54 3pasku muiaky B. pendula Roth. 3 M. MockBa Ta MOCKOBCHKOT
obmacti, Pocis [49]. ABTropamu Oyno BuaiteHo 24 BHAM MIKpOMIIETIB 3 12 pois.
AbcomoTHo gominyBaau Aureobasidium pulullans i Bux 6auspkmii 1o Quambariaria
cyanescens. Mikpowmirner A. pullulans gacto 3ycrpidaeTscst Ha JIHUCTI PI3HUX POCITHH.
Q. cyanescences Bimomuil K (HITOMATOTEH, M0 BUKJIMKAE XBOPOOW MaroHiB pOCIUH
poxy Eucalyptus i 6ausbkoro 1o Heoro poay Corymbia.

He BukitodeHo, 1Mo 4acThHa ajepridyHUX CHMMTOMIB, BHKIMKAHUX MHIKOM
Oepe3n, Moke OyTHM TOB’Si3aHA 3 HASBHICTIO MIKPOOPTaHI3MIB Ta MPOJYKTIB IX
MeTtabonizmy Ha I13. Ix npucyTHicTs Ha MUKy pisHUX BUAIB miaTBepauu J. Lacey et
al., R. Spiewak et al. [192, 199]. R. Spiewak et al. (1996) cTaBuB 3a MeTy BH3HAUNTH
gy MOXyTh [I3 OyTm 3a0pyaHEHI €HJOTOKCMHOM B KIIBKOCTSIX, JIOCTaTHIX, 100

BIUIMBATH Ha KJIIHIYHUHN niepeOir noino3y [198]. Bin qociinnB NuaoK *KuTa, MOJIUHY,
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JIIWHU, BUIBXK 1 OKpeMo Oepe3n 3 pI3HMX Miclb 3pocTaHHsA. KoHueHTtparis
EHJIOTOKCUHY Ha ycix 3pa3kax bb BusBunacs oaHakoBow — 7,5 HI/Mr (KUIbKICTh
€HJOTOKCUHY Ha KoxkHoMy [13 Gepesu macoro 9,48 Hr: 7,11-10° Hr) i amst KOJHOTO
3pa3Ky MWIKY YCIX BHIIB HE CIOCTEpirajiacsi KOpemsiiss MK KUIbKICTIO
rpaMHETaTUBHUX OakTepiii Ta enaoTrokcuHiB. Kpim Toro, 3HailigeHi piBHI
€HJOTOKCHHIB Yy JOCHIIKYBaHUX 3pa3kax MWIKY, AaHaJIOTI4Hl 13 3HAYEHHSIMH,
OIMyOJIIKOBAaHUMU JJIsl JAepeBa, MUY BiJ CWIOCY, MUY Bl CBUHOPEPM Ta KypsUHX
depm 1 B 10-1000 pa3iB HUXKYE, HIK y MIITY BiJ 3€pHA, TpaB, ciHa 1 3a00JIOHI COCHH,
AK1 TOKa3YyIOTh JAYy’K€ CUJIbHY €HJOTOKCHUYHY MOTYKHICTb. [Ipy mikoBii KOHIIEHTpaLlil
nuiky 6epesu B LlenTpanpHit 1 Cxigai €pomi (Mix 550 1 1000 3€peH/M3) pPIBEHB
acoIliioBaHOTr0 3 0EpPE30BUM IMHUJIKOM €HJOTOKCHHY B 1€ Yac oriHreThes sk 0,039-
0,071 /M, e nume 0,43-0,79 % Binm moporoBoi ayisi 6aBoBHsHOTO Ty, OJHAK
MOJKJIMBO, IO TiJ Yac MWIKyBaHHS Oepe3u, MHJIOK 3 IHIIUX BHJIIB POCIIHH, TaKOX
HECy4M €HJOTOKCHH, MPUCYTHIN B MOBITpi. Bigomo, 1110 HaBiTh HEBEJIMKA KITbKICTh
OakTepiabHUX Ta TPUOKOBUX TPOAYKTIB IKUTTEMISUIBHOCTI MOXKE BUKIMKATH
ajepriuyHi 4u iMyHOTOKcHYH1 peakitii [200]. Hampukian, eHI0TOKCHH, BUPOOJICHHIMA
rpaMHETaTUBHUMHU OaKTepisIMHU, aKTUBYE TPOAYKIIIO I1HTepieikiny-1, dakTopy
HEKpO3y MyXJIMH Ta 1HII [UTOKIHK MakpodaraMu, 0 iHIIIIOITh 3anajibHi MPoIecu
B IuXanbHHUX nursixax [201].

MikpockomigHi TprOH Ta IPOAYKTH 1X KUTTEASUIBHOCTI, TOAIOHO 10 OaKTepii,
MOXXYTh BHUKJIMKATH aJIepridyHi Ta IMyHOTOKCHMYHI peakilii. Bigomo, mo ckian
MIKOOIOTH POCIMH BHM3HAYAEThCS CYKYIHICTIO UYHWHHHKIB, SIKi (OpPMYIOTH
CepeNOBHINE, — BUJI, BiK, OpraH POCIHHH, a TaKOXX YMOBH Micue3pocTanus [197].
AnepreHHa JisUTbHICTh TPUOIB TIOB’s13aHA 31 CIIOPAMHM, X04a 1HII YaCTUHU Tpuda, Taki
AK (parMEeHTH MIIENiI0, MOXKYTh TaKOX CIPHUSATH alepreHHOCTi. ['pubkoBuii pict
MOCUJIIOETHCS] Y BOJIOTMX YMOBaXx 1 rpuOM 4acTO pOCTYTh Ha BIAKPUTOMY MOBITPI Ha
JUCTKax, y TpyHTI Ta 3ammmkax pociauH [202]. YwcenbHicTh crmop TpubiB B
aTMOC(epHOMY TIOBITPI, K MPABUIIO, 3HAYHO BUINA, HIXK KOHIEHTparis muiky [203].
Bcranosinieno, mo rpubu, siki Hajexatb qo poxis Penicillium, Alternaria, Aspergillus

ta Cladosporium BoJo1ifoTh CHIILHUMH aJICPTCeHHUMU BiacTHBOCTAMU [24, 202-206].
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Kontposne 3a BmictomM cmop rpu6iB Cladosporium Ta Alternaria y mositpi €
00OB’sI3KOBUM TIpH  aepoOiosioriunomy croctepeskenni  [12].  Pig  Penicillium
HAJEXHUTh 10 MOIIMPEHUX CanpoITHO-NAPA3UTUYHUX MIKPOCKOIMIYHUX TpHUOIB Y
IPyHTi, BOAi 1 Ha pi3HMX OpraHiyHux cyOcTpaTax. IX HeraTMBHHMII BILIUB
MPOSIBISAETHCS Y (hOPMYBaHHI MIKOTOKCHHIB (OXPATOKCHHIB) I/l 4YaC THUTTS POCIIHH 1
MOXYTh BHUKIIMKATH QJEPril0 y JoAuHU i TBapuH. [IpencraBuuku poxy Aspergillus
MOIIUPEHI B IPYHTI, HA POCIMHHUX 1 TBAPUHHMUX 3alMILKax sk canpodiru. Jleski
Buau Aspergillus, manpuknan, A. flavus, A. parasiticus, BUpOOISFOTP TOKCHHHU Y
pociauHHOMY cyOcTparti (adaaTokcuun). Buau poxy Rhizopus, ski 3ycTpivaroThest Ha
NWIKY, TPUCYTHI Y PpykTax. BoHW cripusitoTh iX THUTTIO 1 OpoaiHHIO. [leski Buau €
HMaTOreHHUMH JJ1s1 TBapuH 1 aroaunu [148, 207].

barato po6iT mpUCBAYEHI BUBYEHHIO OIOXIMIYHOTO CKIAQy  MHIKY
OJI’KOJIMHOTO, TaK SK BIH Ma€ HAaWBHIY MOXXUBHY IIHHICTH [148]. IcHytoui ceHCOpHI,
MIKpOO10JI0T1YH1 1 (PI3UKO-XIMIUHI KPUTEPIi SIKOCTI MHIJIKY TaKOX pO3poOJeHl s
NUIKYy OJDKONMHOTO 1 Ha HarioHaabHOMY piBHI [160]. Ilumokx BiTpo3ammIbHUX
POCIMH HE BUKOPHUCTOBYETHCSA U1 XapyOBUX, (apMaleBTUYHHUX, KOCMETUYHHUX
noTpeO, B AKOCTI 010JIOTIYHO aKTUBHHX J00aBOK, XOua Il POCIMHH 1 iX CKJIAJIO0Bi
MalOTh TaKe 3acTOCyBaHHS. IMOBIpHO IpUuYMHA B MOro 31aTHOCTI IMPOBOKYBaTH
ajJiepriuHi peakilii y HacejaeHHs. ToMy aHeMODUIBHHI MUJIOK Hapasi 3aCTOCOBYEThHCS
B MEJWYHIN MaIiHOJIOrIi, OKpIM TPaJAMIIHHUX — PENPOAYKTHBHOI 610JI0T1i, CeeKIlii,
TEHETUYHOT 1HXeHepii. AKTyalbHUM € HOro 3acCTOCYBaHHSA I OloiHaWKaIlli Ta
OloMOHITOpHHTY. MM BBa)XaeMO HEOOXITHMM JOCIIIUTH OIOXIMIYHUN CKIaa
HAWCHJIBHIIIOTO aJIepTeHHOTr0 aHeMOo(UTbHOTO WIKY bb 3 pi3HUX MicIs 3pocTaHHs,

MOPIBHSATH 3pa3Ki MK COOOIO Ta 3 BIJOMUMHU JITEPATyPHUMH JTAHUMHU.

1.3. 3MiHM NWJIKOBHX 3epeH MiJl BIVIUBOM (PAKTOPiB HABKOJIUIIIHHOT O

MPHPOIHOTO CepeT0BHIIA

PenponyktuBHA cucTEMa € OJHIEIO 3 HAWUOUTBIIT YYTIUBUX CHCTEM Yy KHBOMY

opranidmi. ToMy opraHud penpoayKiili pOCIUH BUKOPUCTOBYIOTHCS B €KOJOTTYHHX
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JOCJIJPKEHHSIX B SIKOCT1 O10MOHITOPIB TaMETOLMAHOI i1 Pi3HUX MOJIIOTaHTIB [208-
212]. VYkpaiHCbKMMH HAayKOBIIMH Tifi KepiBHUITBOM a.0.H. [opoBoi A.L
po3po0sieH0 e(dEeKTUBHHUM MiAXiJ [Jii BCTAHOBJICHHS PIBHA TOKCHUKO-MYTareHHOi
aKTUBHOCTI JIOCHIIP)KYBaHOI TEPUTOpPIi, OLIHIOIOYM LHUTOT€HETHYHI MOKa3HUKHU
OloinaukaTopi, mmiaky Betula B Ttomy wuwmemi [209-212]. Ominka peakitii
TEHEPATUBHOI CTPYKTYpU — THWJIKY — Ha3WBA€ThCA NajiHOIHAWKaIie. Ha muiok
BIUTUBAIOTH MPUPOJIHI (HECTIPUATINBA MOT0Ja 3 HAJAMIPHO HU3LKMMH YU BHUCOKUMU
TeMIIepaTypamMu, 3 BEJIUKOK abo Majiol0 BOJIOTICTIO) Ta aHTPONOTEeHH1 (akTopu
(yTBOpeH1 BHACHIOK JISJIBHOCTI  JIIOAMHM ~ XIMIYHI ~ PEYOBHHM, YACTHUHKHU
Heopraniydoro mwiay tomo) HIIC [18, 20, 46, 213, 214]. Ilix ix BIIMBOM
3MIHIOIOTHCSI BIACTUBOCTI MUJIKY, SIKUW TENep BUCTYMAa€ B pPOJIi 1HAMKATOpa SIKOCTI
HIIC [208-212, 215]. Henpsimuii BiiuB 3a0pynHeHHs ToBITps Ha [13 MoxiuBHii
yepe3 IPYHT. SIKIIO pocirHa pocTe B 3a0pyAHEHOMY IPYHTI, i (i3ionoriuni GyHKIii
MOYTh 3MIHUTHCS 1 BILIMBATH Ha BiacTuBOCTI [13, 1110 po3BuBaroThes [25].

3abpyaHioBadl TOBITPS MOXYTh CaMOCTIHHO, TaKk 1 B TIOEAHAHHI 3
acpoajiepreHaMu, BHMKJIMKaTH 1 migcumoBatd A3 [216-218, 230-234]. Tomy
IMPOBEACHHS  aCpOMAIIHOJOTIYHMUX Ta  MaJIHOIHAWKAIIMHUX  JOCHIKeHb €
aKTyaJIbHUM camMe B yMOBaX ypOaHI30BaHOi €KOCHUCTEMH.

3MiHM B NWIKY BHU3HAYaIOThCA HA TEHETMYHOMY, OIOXIMIYHOMY Ta
MopdostoriyHoMy piBHiIX. Dikcallisg 1 omiHkKa ¢i3io0ro-610XIMIYHMX Ta aHATOMO-
MOpGOJIOTTYHUX TepeOya0B Mar0Th JOCTOBIPHY KapTHHY YMOB MIiCHS 3pOCTaHHS
pocimH 1 BigoOpakaloTh CTaH MicbKoro cepenoBuma [215]. Tomy mnmiok €
yVHIKabHUM 00’ €kToM 18 omiHku ctany HIIC.

a) Mopdouoriuni 3minn

B onTtumanpHHX yMOBaxX ICHYBaHHS NWJIOK Ma€ TEBHI BUIAOCTICHH(IYHI
oco0nuBOCTI OynoBHU. X04Ya MUIOK POCIUH T€HETUYHO MIIHO 1 KOPCTKO 3aXUIICHUN
Bin BBy (Qakropie HIIC nockoHamorw mo KOHCTpyKii, GopMmi 1 CKymbOTYpI
000JIOHKOO, TIiJ] BILTHBOM MPOMUCIIOBHX €MICil Y BCiX BHIB 3MIHIOIOTBCS PO3MIPH 1
dopma I13, KinbKICTh, OOPUCH 1 THII alIEPTYP, iX PO3MIPH Ta pO3TANTyBAHHS BITHOCHO

OollHa OJHOI. BuXJIONMHI ra3u po3CIOITHCS Yy MOBITP1 1 MIKPOCKOMIYHI TBEPIi
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YaCTMHKM TpUIMNaTh a0 mnoBepxHi II3, 10 opHamMeHTIB 1 1HOp €K3UHH,
COPUYMHAIOYM 3MIHU B iX CTpyKTypi. ['OJOBHE, 3MIHIOIOTHCS HaCTaOUIbHILII
ctpykTypu 113 — ckynbnTypa nmoBepxHi CHOPOAEPMH, & TAKOXK KUIBKICTh 1 TOBIIWHA 1i
mapis [22, 93, 219, 220]. B ymoBax pgecrabimizailii cepeOBHINA POCIUHU
MPOAYKYIOTh Oarato TepatoMopdHux (moTBOpHUX) 1 cTepmwibHUX [13. Yum ripma
€KOJIOTIYHa OOCTaHOBKAa, TUM OUIbIIE TEPATOMOP(PHOr0 NHIKY MPOAYKYETHCS
pociunamu [209-211, 235]. 13, 3i0paHi 3 3a0pyAHEHUX TEPUTOPIH, MEHIII 1 OUTBII
KPUXKi TIOPIBHAHO 3 KOHTPOJBHUMH. Po3MIapoByBaHHS €K3WHH BiqOYyBa€ThCS
mBume 1 Outpie B 3a0pyanenux [13 [219]. 3miHu MOXyTh BimOyBaTHCS Ha BCiX
eTanax (popmMyBaHHS NWIKY: B TOPOKHUHI MUJISIKA 1 TP MOMAJaHHI HOTO B MOBITPSIHE
CepeIOBHIIE, JIe TTWIOK MiJTa€ThCS JOJATKOBOMY BIUIMBY aHTPOTIOTEHHHX (haKTOPiB
[213, 219, 236]. 3abpynHiOOYi PEUYOBMHM BIUTMBAIOTH HA MPOPOCTAHHS Ta PicT
MWJIKOBOT TPYOKH MICJIsi PO3KPUTTS MHISAKIB 1 JIO JOCSTHEHHsI Hero puiibiist [219].
JIOBXXMHA THJIKOBOT TPYOKH 1 MIBUIKICTB il POCTY € BXKJIMBUMH XapaKTEPUCTUKAMHU
MUJIKY, OCKUTbKM 3a0€3IeuyloTh TOH UM 1HIIUA PiBeHb KOHKYPEHTOCIPOMOXKHOCTI
IpU TIPOPOCTaHH]1 MUJIKY Ha priblll Matouku [103]. ¥V 3a0pynHEHHX MICIIEBOCTIX
3YCTPIYalOThCS HACTYIHI PI3HOBUAM MopdosioriyHux 3MmiH: 1 — 3ab6pynneni I13 3
YITKO TMOMITHUMH Ha TOBEPXHI YYKOPiTHUMH dYacTkamu; 2 — posipBani [I3 3
TpilIMHAMH, BiJipBAHUMHM YaCTHHAMH, PO3pHUBAMH €K3MHU abo amepryp, 3 —
nedhopMoBaHi — HeAOPO3BUHEH abo 3porieHi [13, siki MaloTh CTPYKTYypH, HE BIACTHBI
JAHOMY BUY MIIKY (BUPOCTH Pi3HOIT BennuuHu 1 popmn) [18].

BaxxmuBo Bomoxmith  iHdopMmamiero 1momo OymoBu Ta  MOPQOIOTTUHUX
ocobmmBoctert HopmansHuX [13, B manomy Bunaaky bb (muB. noa. A.3), mo6 3ymitu
BHUJIUTUTH 3MiHH, 30KpeMa MMpHu O101HIUKAIIMHUX Ta aepOOI0JOTTIHUX TOCTIIKCHHSX.

Y teparomophrmx II3, B OLIBIMIOCTI BHUMNAIKIB 3MIHIOIOTHCA HE TUIBKH
MOp(OJIOTIuHI CTPYKTYpH, ane 1 iX OioxiMiuHi BiaacTuBOCTi. [Ipu mpoMy HeMHUHYYE
3MIHIOETBCS 1 MIITHICTH 0000HOK [93, 235].

0) bioximiuni 3Minn

Ha monexynsipHoMy piBHI 3a0pyaHIOBaYl MOBITPS MalOTh BITHOCHO CHJIBHHIA

OKHCJIFOBAJIbHUM BIUIMB, CIPSIMOBAHUW Ha OI10MOJEKYyNIH, Takl SK OLIKH, JIMAH 1
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HYKJICTHOBI KHCJIOTH, TMEPEIIKOKAI0OUM TMPOPOCTAHHIO MHIKY 1 TOJOBXKEHHIO
nuikoBoi TpyOku [8]. Ha moBepxHi I13 € mopu, siki BUBUIBHSIOTH OUTKU. Y Pe3ysbTari
aii (pakTopiB 3a0pyIHEHHS, KIJIBKICTb 1 SIKICTh BUNYILIEHUX OLIKIB 3a3HAIOTh 3HAUYHUX
3MiH. binbmiicte OUIKIB, 1O BUIUISIOTHCS — MPOTEOJITUYHI OUTKH, K1 MPH 3MIHI
KOHIICHTpAI[il TMOAPa3HIOIOTh CIIM30BY OOOJOHKY, 3 $IKOIO BOHU KOHTaKTYIOTh,
HILIIO0YM anepriuni peakiii. [le mosicHioe, yomy 0araTto BUJIIB POCIIHH, K1 HE OylU
HACTUTBKH aJepreHHUMH a00 TPOCTO 37IerKa ajJepreHHUMH B MUHYIOMY, CTalu
CHJIBHO QJICPTeHHUMH B OCTaHHI JECATHIIITTS, BUKIMKAIOYH aJIEPTil0 Ha MUJIOK cepe
qyTauBuX ocid [237]. Ilunok 13 3a0pylHEHHX 30H BUBUIbHAE OUIBIIY KUIBKICTb
OLIKiB, sKi € ajgepreHanmu [238].

3a0pyAHECHHS MOBITPSI BUKJIMKAE HAKOMMUYEHHS ()JIaBOHOTIB B 3HAYHO BUCOKUX
KiTbKOCTSIX B 3a0pyanenux [13 [219]. 3axucHi peaxiiii MOXYTh BKIIOYAaTH B cede
30UTBIIICHHS! aHTUOKCUIAHTHUX (PEPMEHTIB Ta METaOOJITIB.

B) 'eHeTHYHI 3MiHU

[MTunox BuuiB, mo 3poctatoTh y 3abpyaHeHomy HIIC, 3mineHuit Ha piBHI
FEHETUYHOTO MaTepiamy. 3rilHO 3 HAYKOBUMH JOCIIDKCHHSAMH, MYyTaIlii
BiI0YBaIOTLCS Ha PIBHI T'€HIB, K1 KOJAYIOTh CTPYKTYPY Ta OPHAMEHT €K3MHHU TaKUM
YUHOM, SKUM BOHHU 3a0€3Me4yloTh JKUTTE3ATHICTh MWJIKY 1 BHUKOHAHHS
penpoaykTtuBHOi GyHKINIT B MmoaudikoBanux ymoBax HIIC [237]. Exo3abpymaHtoBaui
BIUIMBAIOTh HAa TCHETUYHUM arapar MUKy, 30UTbIIYIOUM Yac HOro >KUTTE3JaTHOCTI
[18, 19]. 30inpIIeHHs Yacy XKUTTE3NATHOCTI MHUJIKY aJepreHHUX POCIWH O3HA4yae
3pOCTaHHS BHIAJKIB 3aXBOPIOBAHOCTI Ha TMojdiHO3. Ha reHoTumiyHOMY piBHI
BHACTIJIOK MOPYIIEHb MEH03y 1 NHUTOKIHE3y MpU CHOPOTEeHE3l 1 raMmeTodiToreHesi
3HAYHO MIABUINYETHCS PI3HOMAHITHICTh T€HOTHUIIIB 3apoIKiB [22, 229].

OTxke, NUIOK € HOCIEM TEeHeTHYHOoi iHdopmarii 1 Big piBHI HOro
MPUCTOCYBAHHSA 110 Aii (pakTOpiB CEpenoBHUIIA 3AICKUTH MaOyTHE TOMYJIAIIT TaHOTO
Buny. CrymiHb MIHIMBOCTI Mikporametodita Moxke OyTH TIOB’si3aHa 5K 3
TCHOTUITIYHUMH OCOOJIMBOCTSAMU POCIHMHM (MyTallii, reHu-momaudikaTopu, pi3Ha
IIBUKICTh PO3BUTKY TOIIO), TaK 1 3 YMOBaMH 30BHINTHHOTO CEPenoBUIIA (TIPUPOTHO-

KJIIIMAaTUYHUMU, aHTponoreHHumu). IlpoTe n0 1MX Mip HEIOCTATHHO BHUBYEHI
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TpaHcpopMallisg 3a0pyAHIOIOUMX PEYOBUH B PI3HUX CTPYKTypax 1 Ha pi3HUX CTaIIAX
KUTTEBOTO LUKy, MPOHUKHICTb TKaHUH cHopodity 1 rameroQity, poJib
IHTEHCUBHOCTI 1 TPUBAJIOCTI HETAaTUBHOT'O BIUIMBY Y MOsIBI aHOMaTiH [22]. Buznauntu
KOHKPETHUN HEraTUBHUN (AKTOp SIK MPUYMHY MOSBH aHOMAaJId B PENpOAYKTUBHIN
cdepl 4acTo BUSBIAETHCS HENErKO Yepe3 TPUBAIICTh PENPOAYKTUBHOTO MpPOLECY 1

BIJIJAJICHOI B Yacl peakuii CTpyKTyp, 1110 PO3BUBAIOTHCS, HA OararopakTOPHUI BIIMB.
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ITiocymok 00 oz2nady nimepamypu

OTtxe, BUILIEHABECHI JJaH1 CBIAYATh PO HACTYIIHE:

1. bb — TpaauriiiHuii, EKOHOMIYHO Ta €KOJIOTTYHO MEPCIEKTUBHUI BUJI SIK B
VYkpaiHi, Tak 1 B psal €BpomeichkUX KpaiH. PI3HOCTOpOHHI XapaKTEpUCTUKU
POCIIMHHOTO THWJIKY poOdsTh HWOro 00’€KTOM aKTUBHOTO JOCIIKEHHS 1
BUKOPHUCTAHHS B PsJl raidy3ed — MaliHOJOr1l, CUCTeMAaTHIll, TEHETHUIll Ta CEJIEKIIii,
JICIBHUIITBI, OJDKUTBHUIITBI, €KOJIOT1i, aepo0i0jIorii, MEIUIIMHI, aJepro/iiarHoCTHIIl,
XapyoBiil MPOMUCIOBOCTI, KPUMIHAIICTHIII.

2. Tlwiok sk CTpyKTypHa Ta (YHKI[IOHAJIbHA OJIMHHUIIA, BPaXOBYIOUH
IPUPOJHI OCOOJIMBOCTI, € YHIBEPCAIBHUM MOKa3HUKOM ekosoriyHoro crany HIIC.
[IpupogHo-kiiMaThyHi (HakTOpU Ta iX 3MIHM BIUIMBAIOTH Ha MpoliecH (GpopMyBaHHS
NUIKY, IHIIIIOIOTE WOT0 BHUXIJ, PO3MOBCIOHKCHHS, CTUMYJIOIOTh 3BUIBHEHHS
anepreHiB. AHTPONOreHH1 (PaKTOPH, y BUTIISIA1 MOBITPSIHUX 3a0pYyTHIOIOUMX PEYOBUH
BiJl MPOMMCIOBUX Ta TPAHCHOPTHUX BHUKHIB, B3a€EMOJIIIOTH 3 MHUIKOM POCIHH,
BUKJIMKAIOYH 3MiHY OHTOTeHe3y, MopdoJtorii 1 i3ioorii 3epeH Nuiky, i Ha MOBEPXHi
1 B MeXax MPOTOIUIa3MHU.

3. CBoe pearyBaHHs Ha ekosioriuHi (aktopu I13 nemoHCTpyrOTh Bim Mopdo-
(bi310JIOTTYHUX 3MiH, MOMITHUX MPH JOJATKOBUX JOCTIIHKEHHSAX, 10 MPOBOKYBaHHS
aJIePrivHUX PeaKiiil y YyTIMBUX 0Ci0, KUTBKICTh KX 3POCTAE.

4, Jlumie eKoNOriYHUM MiAXI TOMTOMOXKE 3PO3yMITH 1 KOHKPETHU3yBaTH BILIWB
dakropis HIIC wa HOpmanbHi 1 matonoriydi mporecu B [13 g0 Buxomy 3epeH y
HABKOJIUIITHE CEPEIOBUIE, BIUIMB SKUX Ha JIOACHKUNA OPraHi3M BUKIIOYUTH

HCMOIKIIUBO.
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PO3JILI 11
OPTAHIBALISI, MATEPIAJIU TA METOJU JOCJAL)KEHD

2.1. Opramnizauisi Ta cTpaTerisi J0CTiIsKeHHS

Crpaterito BHpILIEHHS 3aBIaHHS JUCEpTalliiiHOI poOOTH HaBEAEHO Ha

y3arajapHIOIOU1i cxeMi (puc. 2.1).

I eran — [ligroroBunii (mouryk Ta aHami3 JITEpaTypHUX 1 CTATUCTUUHHUX
JaHUX, BUOIp Ta aHaJi3 MICI[b 3arOTOBKH MWIKY, B110Ip MUIKOBOT CUPOBUHU)

|

IT eTan — 301p excniepumeHTanbHUX ganux: 1. JocmimkeHHs ¢pakropiB
BILTMBY Ha aneprenuuit noteniian [13 bb; 2. Ouinka ctany aganTaiiifHoro
noteHiiany 13 bb; 3. Buznauenns 610;10r1yHOT akTUBHOCTI UKy bb

'

III eTan — MaTtemMaTHKO-CTaTUCTUYHUMA aHAI3 EKCIIEPUMEHTAJIBHUX JTAHUX.
[Tomyk BiAMIHHOCTEM, B3a€MO3B’13K1B, y3araJbHEHHS PEe3yJIbTATIB

Puc. 2.1 Y3aranpHIol04a cTpaTeris BUPILIEHHS 3aBJaHHs JUCEPTaLiifHOT poOOTH

Bu6ip micup 3aroroBku muiaky BB OyB mepmuMm eTamom IOCHITKCHHS 1
IPYHTYBaBCS Ha MiI00P1 PI3HUX MPUPOJHUX YMOB 3pOCTaHHS JAepeB (pi3HI MPUPOJIHI
30HU; MICTO, CEJHUIIEe MIChKOTO THUIy, CEJll0o; TapKoBa, JIiCOBa 30HA, TEPUTOPIsL
IPUPOTHOTO MY3€l0, OOTaHIYHMHN caj; >KUTIOBHM MacuB, aBTOMOOLUIbHA Tpaca,
TEPUTOPIsT aepoJIpoMy, OJIM3BKICTh pPO3TAllyBaHHSI aTOMHOI €JIEKTPOCTaHIIii) Ta
aHTPOIIOTCHHOTO Ha HMX HAaBAaHTA)KCHHS, & TAKOK BPaXOBYBaBCs (DaKTOp JOCTYITHOCTI
JUTST MOKJIMBOCTI BimOOpPY 3pa3kiB MHIKY TpoTsroMm nepioxy uBitiHas bb. Takox
JOIUTBHUM OyII0 TOPIBHSHHS 3pa3kiB Muiky bb 3 BiIHOCHO BifjaneHuX perioHiB. 3
IIIEI0 METOI0 TOPIBHIOBAIKHCH 3pa3ku Twiky bb 3 pisHux oOnacteét VYkpainu
(KuiBchka Ta PiBHEHCHKA) Ta 3 pi3HUX KpaiH — YKpaiHa Ta CioBaiibKka peciryorika.

Beboro O6ynmo cdhopmoBano 7 3paskiB nmuiky bb Ha Teputopii Ykpainu B
Kwuiscekiii Ta PiBHeHchKil oOnacTsax (BV1, BV2a, BV2b, BV3, BV4, BV5, BV6)
(puc. 2.2) ta 3 3pa3ku muiaky Ha teputopii Cromarpkoi pecryoniku (BV7, BVS,
BV9) (puc. 2.3). B Ykpaini 3pa3ku nuiky bb O0yno 3arotosneno 3 18 mo 24 kBiTHsS

2011 poky, y CnoBauuusi — 3 15 o 19 kBitHsa 2013 poky.
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» Ky3HENI0BCBK

IBaHKIB o
o bopoagHka
KHiBe

TTepesacnaB-XMelIbHHIBK
L]

s
XOLBKH

Puc. 2.2 Micus 3arotoBku nuiky Betula verrucosa Ehrh. na Teputopii Ykpainu

-~

Puc. 2.3 Micne 3aroroBku nwiky Betula verrucosa Ehrh. ma tepurtopii CroBarpkoi

pecryOIriku

YMOBU 3pOCTaHHS POCIHH, 3aJ€KHO BiJl HACEJICHOTO TMYHKTY, OyiH

HACTYITHAMH:

BV1 — m. KuiB (mumok 3i6pano 3 Oepi3, IO 3pOCTalOTh B MApPKOBiM 30HI
«Bigpagauii» Ta HEMOAANIK BiJ HHOTO);

BV2a i BV2b — m. IlepesiciaB-Xmenpaunpkuii KuiBchbkoi 00I1., po3TamoBaHe

Ha BifcTaHi 112 kM Ha miBaeHHui 3axig M. KuiB (3pasok BV2a 3arotoBieHo Ha
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TEPUTOPIl JKUTIOBOTO MAacHBY TMOOJIM3y aBTOMOOUTBHHMX JOpir; 3pazok BV2Db
3aroTOBJIEHO Ha TepuTopii My3ero HapoAHOI apXITEeKTypH Ta MOOYTY MiA BIIKPUTHUM
HEOOM $IK KOHTPOJIbHUI). My3eil HapoIHOI apXITEKTypH Ta MNOOYTy pO3TallOBaHUN
no0JIn3y 3anoBigHOT TepuTopii MmicTa [239];

BV3 — c. Xoubku KwuiBcbkoi 001., po3ramoBaHe Ha Biactani 120 kM Ha
niBaeHHUM 3axig Big M. KuiB (mmiok 310paHo 3 Oepi3, 10 POCTYyTh HAa OKPEMHX
TaJIIBUHAX CepeJl JIiCY; TaKOXK BBAYKAIH KOHTPOJIBHUM 3pa3KoM);

BV4 — cmrt. IBankiB KuiBcbkoi 00i1., 1m0 BigHocuThest 0 111 30HU, 1110 3a3Hana
pamioakTUBHOrO 3a0pymHeHHs micias YopHoOmnbebkoi kartactpodu [240], i
3HaXOAUThCA Ha BiAcTaHi 80 KM Ha MiBHIYHMM 3axix Big M. KuiB (muiiok 3i0paHo 3
0epi3, 10 POCTYTh OUJISI aBTOMOOUIHFHUX JOPIT 1 )KUTIOBUX OYIUHKIB);

BV5 - ™. Ky3nenoBcek PiBHeHCBKOT 007., mo BimHocuthes g0 IV
YOPHOOMIILCHKOT 30HHU 1 po3TaimioBade Ha BiacTtadi 339 km Ha mH. 3axia Big M. Kui
(mutok 310paHo 3 Oepi3, 0 POCTYTh OLIA JICY, alle MOOJIN3y aBTOMOOUIBHUX J0PIT).
Ha teputopii micta ¢yHkiioHye PiBHEHChKa aToMHa eleKTpocTaHilis. BigcTans Bin
PAEC 1o micip 3aroTOBKY MUJIKY CTAHOBUTH MPUOIU3HO 6 KM.

BV6 — aepoapom «bopoxasHka» 2 kM Ha miBHIY Big cMT. bopoasuka KuiBcekoi
00J1., 1IT0 TaKOX BIMHOCUTHCS 110 [V 4opHOOMIIBCHKOT 30HH, pO3TallloBaHe HA BiJICTaH1
30 kM Ha miBHIUHMI-3axiq M. KuiB (mmiok 3i0paHo 3 0epi3, IO POCTYTh Ois
acpoapoMy);

CrnoBanpki 3pa3ku NuikKy bb 1izecnpsMoBaHO 3aroTOBJIICHO Ha TEpHUTOPIi
onHoro Mmicta — M. Hitpa, Hitpancekuii kpaii, CioBaudnna:

BV7 — munok 3i6pano 3 6epesu, 1o pocte Ou1s1 aBTOMOOITBEHOT 10POTH;

BV8 — munok 3i6pano 3 Oepesu, mo pocte Ha Teputopii boraniunoro camy
CAY;

BV9 — mumnox 3i6paHo 3 Oepi3, M0 POCTyTh HA TEPUTOPIi KUIOTO MACUBY
o003y aBTOMOOLTEHUX Hopir (Tadu. 2.2).

Pizni wmicnsg 3poctanHs oOpanux naepeB bb o0’emnanu B 4 rpynm s
MPEICTABIICHHS PI3HUX THUIIIB 3€JCHUX HACAKEHb, IO XapaKTepHI IJsi YKpaiHu Ta

CnoBay4ynHM: TTAPKOBI HacaJDKEHHs (B TpyIy BigHechou 3pasku muiky BV1, BV2b,
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BVS), nmicoBi Hacamxenus — BV3, npugopoxHi Hacamxenns — BV2a, BV4, BVS5,
BV7, BV9, HacamxenHs cneniaibHOro npusHaueHsas — BV6.
B tabn. 2.1 takox HaBeneHo reorpadiyHi KOOPAMHATH HACEJIIEHUX MYHKTIB —
Micub 300py nuiky bb.
Tabmuus 2.1

Tonorpadiuni gani micib 3arotoBku muiky Betula verrucosa Ehrh.

Hacenenwnii 3pa3ku Bucora, m | Iupora | Josrota Hara | KinbkicTb
MyHKT MUJIKY 300py JIepeB
; om o1 ot 18, 20,
Kuis BV1 105 50°26 30°33 22 04.11 15
[lepesicnan- BV2a oAt om o1 3
Xntenprmmiiii | BV2b 92 50°03 31°26' | 21.04.11 4
XOLBKH BV3 127 49°54' 31°38" | 21.04.11 4
IBaHKiB BVv4 134 50°55' 29°54" | 24.04.11 13
Ky3HenoBchbk BV5 168 51°20' 25°51" | 19.04.11 10
BopoasiHka BV6 137 50°38' 29°55' | 22.04.11 3
BV7 167 48° 18' 18°50" | 19.04.13 1
: BV8 144 48°19° 18°06" | 18.04.13 1
Hitpa 15, 18
BV9 167 48° 18 18° 50 19.04.13 8

[Tpumitka: J[xepeno gaHux st yKpaiHCHhKHUX HACEJICHHX MyHKTIB — weather.in.ua; mis m. Hitpa —
http://www.nisys.sk/, http://www.bz.uniag.sk

JlaH1 111010 OCHOBHUX BHUJIIB, METO/(IB Ta 0OCATY JOCTIKEHb HABEICHO B Ta0JI.

2.2.
Tabmuns 2.2
OCHOBHI BUJH, METOU Ta 0OCST MPOBEICHUX JOCIIIKCHb
MeTtoaun . KinbkicTh
. IToxa3HHUKH Ta METOAMKH JOCTIKEeHb .
JOCJIiIUKeHb AOCJIiIKEeHb

Bin0ip nui1KoBoi CHPOBHHU, 30ip CTATHCTHYHHUX JAHHUX

[IpoBenennst (PEHONTOTIYHUX CIOCTEPEKEHb Yy
M. Kwuie  (2010-2012), wm.  Ilepesicnas-
Bin6ip nunkoBoi | Xmenbuutibkuit (2010-2011), c¢. Xompku (2011), | 23 Buizawy,

CHPOBHUHU cmt. IBamkiB (2011), M. KysumemoBcek (2010-| 93 omeparii
2012), 6ina cmr. bopomsaka (2011), m. Hitpa
(2013)

Amnamniz exonoriu- | [Hpopmariiini 3amutr 10 MiHicTepcTBa €KOJOTii

HOI'O CTaHy Ta Ta TMPUPOJHUX pecypciB Ykpainu, YKpaiHCHKOTO
METEOJJaHUX MyHK- | TIAPOMETEOPOJIOrIYHOTO HEeHTpY Ta ClOoBaIbKOIrO
TiB Bi1oopy [13 | rizpoMeTeopoioriyHOro IHCTUTYTY
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Ilpooosorcenns maobn. 2.2

JocaigkenHs BjaacTupocre nuiky bb

MonekynsapHui
aHai3 IUIKY

Busnauenns piBHs ekcrpecii Bet v 1 metomom
IIJIP B peanbHoMy uaci (maBaxka 1-10° r).
KoHTpoab — 3pa30k 3 jicoBoi micueBocTti (BV3).

10

Di3UKOo-XIMIYHUNA
aHai3 TUWIKY

Busznauenns Bmicty Cd, Pb, Hg, Cr, As, Ni, Se,
Co METOJIOM aTOMHO-a0COpOLIHHOT
CHEKTPOMETPIi: €NEeKTPOTEPMIUHOI, 3 TEeHEPALIEIO
rigpuais. s aHamizy y34To IO OJHOMY 3pa3Ky
NWIKY 3 KOXKHOI IpyIu 3eJIeHuX HacapkeHs (BV1,
BV3, BV6, BV9). Hasaxku nunky — As, Hg — 1
T, IHII — 5 T.

32

CtpykTypHUit aHai3 NUJIKY  METOJaMH
BiOparliiiHoi cnektpockorii: iHppadepBoHoi ([UC)
®yp’e 1 Paman. HaBaxkka nuiky —~ 0,001 r.

20

Busnauenns cxmagy KK mimigiB - Merogom
ra3opiiuHHoi xpomarorpadii. HaBaxka muiky —
0,5r.

80

DOTOENEKTPOKOJIOPUMETPUUHE BU3HAUYCHHS
BMicTy (naBoHoigHux cnoayk 3rigHo JCTY
3127-95. HaBaxkka nunky — 0,2 T.

Konopumerpuune Bu3HaueHHd 3AA BOJHUX,
METaHOJIOBUX, €TAHOJIOBUX EKCTPAKTIB MUJIKY 3
BUKOPHUCTAHHSAM cTabuthHOTO pagukana JDIII.
HaBakka muiiky — 5 T 1711 KO)KHOTO €KCTPaKTY.

135

Mixkpo-
OlosoriyHMi
aHai3 MIIKY

Busnauenns  entepobakTepii, aepoOHUX Ta
aHaepoOHMX  Oakrtepiid, TpuOIB,  JIPDKIXKIB
METOJOM pO3BEACHHS Ta TOCIBY Ha BIIOBIIHI
NIOXKUBHI cepepoBuiia. HaBakka muiky — 1 T s
KOXKHOTO aHali3y.

150

Bu3HaueHHS MIKOTOKCHHIB METOJOM PIJIMHHOI
xpomarorpagii (BEPX) 3 dayopecueHTHIM
nerekropom g 3paskis BV1, BV3, BV4, BVO.
Hapaxka nunky — 10 r.

56

BcranoBnenus AHTUMIKpPOOHOI  aKTHUBHOCTI
(AMA) Boguux (0,1%) Ta BOAHO-COJILOBUX
€KCTPaKTiB hi() MaTOreHHUX OaxTepiid,
MIKpPOCKOTIIYHUX TpUOIB, IPLKMIKIB (B IIIOMY
npotu 11 BumiB wmikpoopranizmi). Hapaxkka
nuiky — 0,001 r.

188

bioximiuamit
aHaJl3 MUIKY

BuzHaueHHs 3araqbHOTO BMICTY OUIKIB METOAOM
K’enppans. HaBaxkka munky — 1 T.

30

Busznauenns AK TuTpuMETpUYHUM METOAOM.
Hagaxxka munky — 0,5 .

20
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IIpooosorcenns mabn. 2.2

OuiHka IMYHOJOTIYHOi  aKTHUBHOCTI  BOJHO-
IMyHONOT1YHMI | COIBOBUX €KCTpakTiB muiaky wmerogamu HCT-

aHami3 muiky | tecty Ta aronurosy. HaBaxka nmuiky — 0,0002 r 72
JUISl KOYKHOTO aHalli3y.
®otonokymentyBanHs I3 3a gomomororo CEM 268
Zeiss Evo LS 15 npu 36uibmenusax Big 1000 mo MiKkpooTo
10000 pas3is.
Mopdo- BumipioBaHHd ~ JOBXHMHM  TOJIIPHOI  OCI,
METPUIHHH €KBaTOPiaIbHOTO aiamerTpy, BHYTPILTHBOT
anamiz I13 IIMPUHUA ~ amnepTypd,  KyTa  poO3TallyBaHHS 3000

aneptypu 10 kKouTypy II3, pomxunHu pebpa | BUMIPIOBaHb
anonopiajabHOro MOoJis 32 JAOMOMOTOI Iporpamu

Axio Vision 40.
AHaniz MeTeoJJaHuX Ta MOKA3HUKIB 3a0pyaHEHHS 98
MaremaTtuko- | HOBITps
cTaTucTUYHU | OnucoBa CTaTUCTHKA, KOpEeJALIHUIH,
aHai3 Ta nncnepciﬁﬂvnﬁ, KJIaCTep.IiI/II\/'I VaHaJIiSI/I, ngCTHﬁ Ta ~ 1297
y3araJIbHEHHsl | MHOKMHHUW  perpeciiiHuit aHais3, TECT .
JAHUX BIIMIHHOCTEH CepeJIHIX; MOIIYK B3a€MO3B’S3KiB, orepatia

y3araJIbHeHHsI pe3yJIbTaTIB.

23 Bui3au, ~ 72 BiZOOpU MUIKOBUX 3pPa3KiB,
Bcroro ~ 21 omepariist TiATOTOBKHU MUJIKY 0 aHATI3IB,
5135 mocmimKeHb

IIpouec 3aroroBku nuiaky bb mae cBoi ocobnmuBocTi. [Tunok bb BuainseTses
pscHo. OnNTUMaJbHUM YacoM Il Horo 300py € TMepeajieHb IBITIHHS, a TaKOX
pankoBi roguHu. CurHanoM i 300py € 30BHINIHINA BUTIIAI CEPEKOK, K1 MPOTATOM
JO3piBaHHS 3MIHIOIOTBCS B CTOSYMX TBEPAUX KOPOTKHX TEMHO-KOPHYHEBHUX JI0
BUCSYMX M SKUX JOBIIUX CBITIO-)KOBTHX. CBITIO-)KOBTHH KOJIIp CBIIYHTH IIPO
TO3piBaHHS IHJIKY — SICKpPABOrO CBITIIO-)OBTOro. KpiMm Toro, mix dac nBitinag bb
MMOYMHAIOTh PO3MYCKATHUCS JIMCTOYKH 1 3’ SBISIOTHCSA JKiHOYI cepexku. [ 300py
MMAJIKY CEPEKKHU 3pUBAIM Y TAINEpPOBI MAaKETH, IIACTUKOBI MAKETH, IO TEPMETUIHO
3aKpHUBAIOTBCS Ta CKIAHI OaHKW. Y JiTepaTypl 3yCTpIHalOThCS IHII CIOCOOU
3arOTOBKHM THWJIKY, HAMPUKIAJ, 3pi3aHHS TUIOK 3 CepekKkamu abo Ha KBITYYl TUIKH
HAJATAOTh IUIACTHKOBI IMAKETH 1 CTYKalOTh 10 HUX MalnIeto. 3i0paHuil MHIIOK
MPOCIIOIOTH Yepe3 CUTO 1 TOHKUM IapoM CymaTh Ha mamepi. Hamm Oymo oOGpano

HaWOE3MeUHIINN 71 IepeBa METO1 300Dy.
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B Ttoit xe nenb cepexku Bb po3knmaganu B TEmioMy NpPHUMIIIEHHI HE Mix
NpSIMUM COHSIYHUM CBITJIOM Ha mamepi. g BuOOpy HaWkpalioro TUIY Hamnepy,
MIPOBEJIM JI0JaTKOBE JOCIHIDKEHHS. AHaI3yBalM 3BUYAHMI Outuil mamip dopmarty
A4, dpoTonarnip, TOHKMNA namip Ta KpadT-namip — BUCOKOMIIIHUI 00roOpTKOBHI namip,
3py4HUN JJ1s 30€piraHHs CUIIKUX PEYOBUH, pexkoMeHnoBanuii A. Kailiscom s
CYWIIHHA NWIKY-0OHDKKK [244]. BusaBunocs, mo s cyminHa 1 300py nuiky bb
ONTUMATBHUM € Tamip 3 THAJKOK TIOBEpXHEI 1 He JIyke ynkuid. Tomy
BUKOPHCTOBYBAJIM KOHBEPTH 13 KpadT-mamnepy.

VYke Ha HACTYMHHWHA JEHb IMicias 300py CEepeXOK MWIOK BHCHIIABCS Ha
MOBEpPXHIO. BHcHNaHHS THIKY 3aJ€KUTh BiJ CTYNMEHS CTHUTJIOCTI cepexku. s
MaKCUMAJIBHOTO 300py MHIIIKY 3 CEPEeKOK, KOXKHY JOJAaTKOBO CTPYIIYBalld B CKISTHY
0anky. PoboTa nmysxe kiormitka i norpedye BUTpUMKH. [Ipo1iec mpuckopuTh HasIBHICTh
cut 3 otBopamu nop 30-40 mikpod. Ilicns cTpyuryBaHHS 3pa3Ku MUIKY MOMIIIAIN B
MOPO3WIBHY Kamepy 3 Temrepatryporo -20 °C. IIunok pekoMeHayeTbes 30epiraTu B
TrePMETUYHO 3aKPUTUX CKISTHUX €MHOCTSX a00 IUIACTHKOBHUX IMaKeTaX JUIsl Xap4OBHUX
IPOAYKTIB, 110 1 Oy110 3pobieno [146].

[IpaBunpHUIT 3061p, CymIiHHS Ta 30epiraHHs MHJIKY BIUIMBAlOTH Ha HOTO
MIKpOOi0JIOT1YHY Ta O10JIOT1YHY SKICTh TP MOJAIBIIOMY 30€piraHHi.

[Tpu 3aroroBnenHi muiky bb Oyrno BiamiueHo, 1o Oepesa IBITE BCHOTO JIMIIIE
JeKUJIbKa JTHIB, TOMY TOJIOBHE — HE BTPATUTH MOMEHT. B ofMH 1 TOM ke 4ac JaHui
BUJI Oepe3u IBITE MO-pI3HOMY B 3aJIe)KHOCTI Bim Micis 3poctanHsa. Ha coHsuHOMY
MICIII CepeXKH Oepi3 no3piBaroTh miBuamIe. HaBith O6epesn, siki pOCTyTh HE ajeKO
olHa OIS OJMHOI HBITYTh y pi3HMEM yac. Ha micoBux monsHax Oepe3u 3pOCTaroTh
OJIM3BKO OJIHA OIS OHOT, TOMY BOHH BHCOKI 1 CEpEXKH pO3MIIIeHI Ha BEpXiBKaXx.

AHamiz MiICIb 3aroTOBKM TWJIKY, a caMe€ XapaKTepUCTHKa KIIMaTo-
reorpaiuHEX yYMOB, POCIMHHOCTI, CUTyallii moao A3 HaceleHHsS JIOCTiIKyBaHUX
PETIOHIB, €KOJIOT1YHOTO CTaHy Ta METEOYMOB B POKH JOCTIIKCHb HABEJACHO Y

nonarky b.
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2.2. MeToau 10CIiaKeHHs

2.2.1. BudnayenHs piBHA exkcnpecii rena Bet v 1 B muiky

Merta noCiiKEHHS B TOMY, 1100 BU3HAYUTH BIJHOCHY KUIBKICTh aJIEPre€HHOTO
oinka bb Bet v 1 B 3pa3zkax muiky 3 pi3HUX MICILIb 3pOCTaHHS HA TEPUTOPii YKpaiHu
ta Cli0Bay4MHM 32 10nomMoroo kuibKicHoi [1JIP y peanbHOMY Yaci 3 BUKOPUCTaHHSIM
Ooapsarka SYBR GREEN. Takox HeoOximHo Oyno miniOpaTu ifeanbHHUl T'eH
KOHTPOJIIIO JJII HOPMYBaHHs, OCKIJIbKA HEMa€ OJHOTO T'eHa, KWW O 3aJuIIaBCs B
HE3MIHHIM (OpMi HE3aJIeKHO BiJl YMOB €KCIIEPUMEHTY, B PI3HUX TKaHWHAX 1 THIAX
KJIITUH, Ha Oyab-sKid cTajii pO3BUTKY KJITHH 1 TKAHWH 1 HE3aJeKHO BiJl BIUIMBY
JOCTIIHNKA Ha 3pa3ok [284, 285].

[1IJIP siBnisie co600 cepito 3 TPhOX LHUKIIYHO MOBTOPIOBAHUX CTald peaxiii
(15-30 muxomiB o 1-3 xB):

1) rermoBa nenarypartis BuxigHoi JJHK npu ~ 94 °C;

2) Bigman JIHK-3arpaBok (mpaitmepiB) mpu ~ 50-60 °C Ha oTpuMaHni
OJTHOJIAHIIFOTOB1 MAaTPHIIL;

3) cuntes nponanmrororux JJHK mpu 72 °C 3 ko)kHUM 13 TIpaiiMepiB Ha3yCTpid
OJVH OJTHOMY Ha IpoThJIe:)kHUX JaHorax JJHK.

Peakiiro mpoBOAATE B CHEMialbHOMY MpUJIagi — TEPMOLHUKIEpi, abo
amrutiikaropi, 1o 3ade3neuye nepioJUIHE 0XO0JI0KYBAHHS 1 HarpiBaHHS ITPOOIPOK.
[To 3aBepiIeHHI KOXKHOTO HUKITY KUTbKICTh CHHTE30BAaHOTO MPOIYKTY MOABOIOETHCS 1
BimOyBaeThcs 30UTbIICHHS KUTbKOCTI Buximaux komiki JIHK B reomerpuuniii
nporpecii. B axocTi npaiiMepiB BUKOPUCTOBYIOTHCS KOPOTKi (15-25 HyKIeoTHAHUX
ocHoB) oxaHonaHiroroi JIHK — om;ironykineoTuan, KOMIUIEMEHTapHI KIHISM
mimsoBoro ¢parmenta JJHK. Haiiaxxnusimum kommonentom [1JIP € TepmocTabinbHi
JHK-nomimepasu, 3maaTHi 30epiraTd akTHBHICTH, TpoTarom Bciei peaxitii [LJIP,

HE3Ba)KAI0YM Ha BIUIMB BHCOKMX TEMIIepaTyp Ha crajii TemtoBoi neHatypariii JJHK

[145].
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Ipouec mninroroBkm PHK. 3aransna PHK i3 3paskiB nunky bb Oyna
eKcTparoBaHa 3a momoMmororo Habopy GeneJET™ Plant RNA Purification Mini Kit
(Fermentas) BiAMOBIIHO A0 peKOMeHaalil 3aBoay-BupoOHuka. Skicte PHK Ta
KOHLEHTpal(isi OynM BHU3HAYEH1 CHEKTPO(DOTOMETPUYHO. 3BOPOTHY TPAHCKPHUIIIIIO
BUKOHYBaiM 3 BukopuctanHsm Maxima® First Strand cDNA Synthesis Kit mus
kinbkicHo1 I1JIP 31 3BopoTHOIO TpaHckpumiieto (Fermentas, Leon-Rot, Himeuuunna),
BukopuctoBytoun 1000 ur 3aransHoi PHK Buauienoi 3 nuiiky, BiINOBIIHO A0
pEKOMEHIaIlil 3aBOIy-BUPOOHMKA Ta 3 TEMIEpaTypol0 1 4acoM, 3a3HAYCHUMH Y
IPOTOKOJII.

[Ipatimepu nns IIJIP y peanbHOMy wyaci Oynu mifgiOpaHi Ha OCHOBI
nociinoBHocTeit MPHK rena Bet v 1 1 TpbOX T'€HIB «JOMaIIHLOTO TOCIIOAAPCTBAY —
anbQa-tyoyniny, uukinopininy 1 Qakropa Ttpanckpumnuii CBF1. Bci BoHu
nepepaxoBani B 0azax nmanux NCBI mig iHBeHTapHuM HOMepom (Taba. 2.3).
[Ipaiimepu Oynu po3poONeHI 3 BUKOPHCTAHHSAM IHCTPYMEHTY JUIS TIONIYKY
cnenudiunux mpaiimepis  Primer-Blast [286]. IlocaimoBHocTi mpaiiMepiB, sKi
BUKOpucTOoBYBasiM B aHainizl [JIP y peanbHOMY 4yaci, TakoXx repepaxoBaHO B TaOIl.
2.3.

Jns ontumizanii ymoB IIJIP nns kokHOro mpaiimMepa OyiM pO3TISHYTI
TEeMIlepaTypa Bignanxy Ta cTaHaaptHa kpuBa edektuBHocti [JIP. CrneumdiunicTsh

ITJIP amruridikarrii Oyia mepeBipeHa 3a JOIMOMOT0K0 aHajIi3y KpHBOI TIaBJICHHS.

Tabmung 2.3
[TocnimoBHOCTI BUKOPUCTAHUX MpaiiMepiB
Ha3ga npaiimepa [TocnimoBHOCTI MpaiiMepiB

Tub-Bet-R CAGAACCAGTGCCTCCACCA
Tub-Bet-F CTGCCAACAACTTTGCCCGT
Transcr-Bet-R AGGGTGGAGGCAAGAGCATC
Transcr-Bet-F TGCGGAGTCTAAGGCTGTGG
Cycloph-Bet-R TGCCGGGGCCGGTGTGCTTC
Cycloph-Bet-F GCCGCTCCGGCAAGCCCCTC
BetV1-R CTCCATCAGGGGTTGCCACT
BetV1-F ATGGAGGGCCTGGAACCATT
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Ipouenypa IIJIP y peanbHomy 4aci Ta o0poOka nganmx. Bci peaxmii
npoBoawiu B yctanoBIll Biorad CFX96 (bpatucnasa, CnoBayumnna). s oTpuMaHHs
HEOOX1THOT1 KUIBKOCTI MPOAYKTY HE3QJIC)KHO OJIUH BiJ OAHOTO OyJM ONTHUMI30BaHi
KOHLEeHTpallli npaiimMepis. [loTiM Oyino po3paxoBaHo ePeKTUBHICTh aMILTi(IKaIli I
KOXHOI ONTHMI30BaHOI Mapu mpaiiMepiB 3 BUKOPUCTAHHSIM 2-KpaTHUX cCepiid
po3BeneHHs. PeakiiiiiHa cymim o0’eMoM 25 MK MicTHIa Maxima® SYBR
Green/ROX gPCR Master mix (2X) (Fermentas), 0,2 uM koxHOro mpaiimepa i
400 ur tpanckpuoosanoi kK IHK. Ananiz IIJIP y peanbHoMy yaci mpoBoauian B 00’ eMi
15 mxn. BukopucToByBalv HACTYIHI TEMIIEpPATypHI Ta 4acOBI yMOBH: TIOYaTKOBUH
KpoK jeHatypaiiii 3a temneparypu 95 °C mnporsrom 10 xB, 40 1ukiiB 3a
temneparypu 95 °C mporarom 15 c, 3a temneparypu 60 °C mpotsarom 30 c 1 3a
temrepatrypu 72 °C npotsarom 40 c. @iyopecleHIliio CocTepirajiv 3a TeMnepaTypu
60 °C mpoTsAroM KOXKHOTO IIMKJIYy. B pe3ynbrari KpuBi IutaBieHHs Oyiv BU3HAYEH1
JUISL KOXKHOI peakilii uisi TapaHTyBaHHS, IO OKpeMi MPOAYKTH Oyiu BUPOOIEHI.
[TincymkoBy peakiiito npoBoauiu Ha 1,8 % arapo3Homy redi, o0 MiATBEPAUTH, 1110
NPOAYKT YHIKAJIbHUN 1 MPaBUIBHOTO po3Mipy. Byno mpoBeneHo Tpu MOBTOPHOCTI
kinbkicHoi [1JIP y peansbHOMy waci. [ToTiM Oyso mpoBeneHO KiIbKiCHE BHU3HAYCHHS
anepreny Bet v 1 Bigmosigao g0 metony Pfaffl [287]. B pesynbrati anamizy aneprex
OyJ0 YHOPMOBAaHO II0 BIJHONICHHIO JI0 META0OJIYHOrO TEeHY MHKIOPUIIHY 1
MOPIBHSHO 3 EKCIIPECI€0 OJHOTO 1 TOTO X TeHYy ajepreHa 3paska mwiky BV3
(c. Xompku), skuii Oyino oOpaHO B sKocTi KamiOparopa. Jlume mukimodiTiH
3a0e3MeunB rapHUl KOHCTUTYTHBHUN KOHTPOJIb, B TOW Yac SK 1A anbha-TyoymiHy i
dakropa Tpanckpuniii CBFI1 cnocrtepiranu 3Ha4Hi BapifoBaHHA B PIBHAX iX

eKcmpecii.
2.2.2. BudHayeHHs BMICTY Ba:KKHX METAJIB Y MUJIKY
BM — oauH i3 cTpecoBux (hakTopiB A8 pociuHu. Ix BmicT B I13 — mokasHuk

piBHA 3a0pyaHeHHS B MicIli 3pocTaHHs mnonynsamii bb 1 ¢dakTop po3BUTKY

aJepreHHOro0 TMOTEHIlaly NUIKY. 3 METOH OI[IHKM MOTEHI[IHHUX aJepreHHUX



49

BJIACTUBOCTEH 3pa3ku muiky bb 0yio npoanamizoBano Ha BmicT Cd, Pb, Hg, Cr, As,
Ni, Se, Co. BumenepepaxoBaHi MeTaau BIIHECIH JI0 BaXKuX Ha ocHOBI podit JI. L.
Tanamyk, M. M. binanuy, E. A. BanetoBoii, 1. B. Aunudeposoii [288-291].

Bwmict BM vy 3pa3kax 6epe30Boro nujiky BU3Ha4aJld B €KOJIOT14HIM JabopaTopii
EL spol. s r.0., Spisska Nova Ves, CinoBauuyrHa 3a J0IMOMOTOI0 Pi3HOBH/IB aTOMHO-
a0COpOLIMHOT CIIEKTPOMETPIi: €IEKTPOTEPMIUHOI, 3 TeHEpaIli€l0 T1ApUiB. ATOMHO-
abcopO1iiiHa ~ CHEKTPOMETpisi  IPYHTYETbCS HA  BUMIPIOBaHHI  MOTJIMHAHHSA
PE30HAHCHOTO BUIIPOMIHIOBAHHS BUIBHUMH aTOMaMH, IO 3HAXOMATHCS B Ta30Bii
¢aszi, 3a BIITHOCHO KOpOTKu yac [292]. BuzHaueHHs HeBigomoi KoHIeHTpalii BM
0a3yeTbcsl HAa TOPIBHSIHHI IHTEHCUBHOCTEM CIEKTpajIbHUX JIHIA y cnekTpax mnpo0 1
CTaHAAPTHUX 3pa3KiB. [[Js IIbOro roTyeTbcs cepisi CTaHAApPTIB, B SKUX BMICT
€JIEMEHTa, 110 BU3HAYAETHCS OXOIUIIOE BECh Jiala3oH OYIKYBAaHMX KOHIIEHTpPAIlii
enemenTta B mpo6Oi. Ilorim Oyayerbes rpadik 3aleKHOCTI IHTEHCHBHOCTI JIHIA Yy
criekTpax atoma (abo ioHa) eJleMeHTa, [0 BU3HAYAETHCS BiJl HOrO KOHIICHTpAIlli B
cTanaaprax. HeBioMa KOHIIEHTpallii BU3HAYAETHCS HA OCHOBI BHUMIPSHOI
IHTEHCUBHOCTI B CIIEKTpl MPOOW IHTEPMOJAIIEID 3a TPaayloBAIBHUM Tpadikom.
Cepen mepeBar aTOMHO-aOCOpOIIIMHOTO  €JIEMEHTHOTO aHajaidy — BHCOKa
CEJICKTUBHICTh, HU3bKAa ME)Ka BUSIBJICHHS, 33J0BUIbHA BIITBOPIOBAHICTh PE3YIbTATIB.

Pe3ynbTaT mpencTaBieHi K CepeIHE + CTaHIapTHE BIIXUIICHHS.

2.2.3. BuzHadyeHHsI MiKpo00ioI0TiYHOT IKOCTI MUIKY

MikpoopraHizMu Ta TPOAYyKTH iX merabomizmy Ha [I3 — ogHa i3 mpuywH
NeprivHMX Ta IMYHOTOKCMYHUX PEaKIii JIOJCHKOrO0 OpraHiaMy. 3TiIHO 3
MIKpOOI10JIOTTYHUMH KPUTEPISIMH SKOCT1 MUIIKY, KOHTPOIIOIOTHCS TaKi TMOKA3HUKH SIK
KUTBKICTh eHTepoOaKTepild, 3arajlibHa KUIBKICTh aepoOHWX OakTepiii, 3arajabHa
KUTbKicTh aHaepoOHmMX Oaktepid, Salmonella ta Staphylococcus aureus, ski €
dakyTbTaTUBHUMHU aHAaepoOaMu, MIKpPOCKOMIYHI Tpubu Ta Apikmxi [168]. Tomy Ha 1mi
MOKa3HUKH OyB crnpsMoBaHWi MikpoOionoriuanii anamiz. Bwict Salmonella Tta

Staphylococcus aureus Bu3Havay sk 3arajbHy KUIbKICTh aHACpOOHUX OaKTepil.
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KoHueHTpaiito MIKpOOpraHi3amiB B 3pa3kax MWIKY BH3HAYaJld METOAOM
PO3BEJICHHS Ta MOCIBY HA BIAMOBIAHI MOXKKBHI cepenoBuila. [I110k KOxKHOro 3pa3ka
y KUTBKOCTI 1 T moMimmanu y €eMHICTh 3 99 cm® 0,85 % XJIOPUAY HATpPitO (PO3BEICHHS
10%) i wMexamiuHo mepemimryBanu mporsroM 30 xB. Ilicis  eHepriiiHoro
nepeMilryBaHHs Oyiu 3po0JieH] 1eCATUKPATHI CepiiiHI PO3BEAECHHS 10 KOHUEHTpallii
107, momaBammsim 1 cm® CycreH31i KOHIEHTpallii 10% 1o 9 cm® 0,85 % XJOpUIY
HaTpito. OAUH caHTUMETp KyOIYHUM CycleH3li y IBOX KOHUEHTpPALIsIX B TPUKPATHIN
MOBTOPHOCTI OyJI0 BUCISTHO Ha BIJIMOBIAHI TMOXUWBHI CEPEOBUINA JJIsI BUSBJICHHS
eHTepoOaKkTepiit, Me30(PUIbHUX aepOOHUX Ta aHaepOOHUX OaKkTepiil, MIKPOCKOMIUYHHUX
rpubiB  Ta  ApbkmkiB.  [ligpaxyHOK ~ KOJIOHI  MpPEACTaBHUKIB  POJUHHU
Enterobacteriaceae mpoBoawnu depe3 oaHy 00y pocTy Ha cepenoBuili EHIO
(Pronadisa, Icnanis) 3a temmnepatypu 37 °C, npeacTtaBHUKIB aHaepOOHUX OakTepiil —
yepe3 36 rox 3a temneparypu 37 °C Ha arapi st anaepo6iB (Imuna, CinoBauumnna),
Me30uTbHUX aepoOHUX Oaktepiii — dyepe3 48 rom 3a temmeparypu 30 °C Ha
cepenosuii GTK (rmroko30-TpunTOHHO-APLKKOBHI arap, (Imuna, CioBayunHa)),
KOJIOH1T TpubiB Ta APLKIKIB — uepe3 5-7 ni6 3a temmneparypu 25 °C Ha arapi Cadbypo
(Biomark Laboratories, Iumis).

Komonii rpu6iB Oynu i30yp0BaHI Ta ieHTU(]IKOBaHI Ha PiBHI pOAY 3TIHO 3
«Dictionary of the Fungi» [204]. Pe3ynbraT npeacrasieni sk gorapudm (log) uncna
kosnoHieyTBOoprotounx oauuuib (KYO) wa 1 r munky. B KYO/r pesynbratu
IpeACTaBjICHI IS TOPIBHSAHHS 3 ICHYOUMMH HOPMaMHU.

JIns BUSABICHHS JOCTOBIPHUX BIIMIHHOCTEH MiX CEpeIHIMU 3HAYCHHSIMH
3actocoByBaiu TecT Thioki (p<0,05), sikuii 703BOJISIE IOPIBHATH CEPE/IHI 3HAUYCHHS 1
00’ eaHATH 3pa3KH B TPYIU 3 IOCTOBIPHUMH BIIMIHHOCTSIMHU.

[ToBO)KEHHS 3 MUJIKOBOIO CUPOBUHOIO Ma€ OyTH HAJICKHUM, Y IPOTHIICKHOMY
BUIIAJIKY YTBOPIOIOTHCS MIKOTOKCHMHH. MIKOTOKCHMHH B 3pa3kax MUJIKY BHU3HAYaIH B
exosoriuniil madoparopii EL spol. s r.o., SpiSskd Nova Ves, CnoBauuriHa MeTo10M
BEPX 3 ¢dayopecnientaum aerexkropom. BEPX € BapiaHTOM KOJOHKOBO1 PiIMHHOI
xpomarorpadii, B SIKOMy pyxoMma (aza — eTI0eHT — MPOXOJUTh Yepe3 COpOeHT, L0

34aIIOBHIOE€ KOJIOHKY, 3 BCJIHMKOIO IHBI/II[KiCTIO 3d PAXYHOK 3HAYHOI'O THUCKY Ha BXOI[i B
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konoHky. IlepeBaroro BEPX mnepen iHmwumu MetrogaMu € il yHIBEpCaIbHICTh 1
00’extuBHIcTh. BEPX 3apa3 € OCHOBHMM METOJIOM KUIbKICHOTO BH3HAYEHHS B
¢apmakonei CIIA, mmpoko 3actocoByeTbcst B €Bpomneilchkiid, bpurtaHchbkii,
Himeupkiéi (apmakomnesx 1, B MEPCHEKTHBI, MOXK€ BHUTICHUTH BCl IHIII METOIU
anamizy [293]. ®dayopecueHTHUN OeTeKTOp OUIhIN YyTJIUBUN 1O MIKOTOKCHHIB 1
BU3HA4YEHHs € OUThI cnenudiuaum [294, 295]. Anani3 nomnsrae B mpoOOMiAroTOBII],
[0 BKJIIOYA€E €KCTPAKIII0 MIKOTOKCHHY (METaHOJI, alleTOHITPUI, BOJIa) T4 OYUIIEHHS
eKCTpakTy (Ha IMyHO(PEPMEHTHHX KOJIOHKAaX, KOJOHKax 3 TEBHUM COPOECHTOM).
3anexHo BIA Kiacy MIKOTOKCHUHY XpomaTorpadiyHe pO3JAUICHHS BIAPIZHAETHCS
ni00poM acopOEHTY, pyXOMOi a3y, JOBKUHUA XBWII1 30y/PKEHHS Ta I€TEKTYBaHHS
[295, 296].

PGSyJ'IBTaTI/I HpClICTaBJICHi B MKI/KT SIK CCpCAHE + CTaHJapTHC BiJIXI/IJICHHSI.

2.2.4. BuzHavyeHHs1 0ioXiMiYHUX CKJIA0OBUX NWJIKY (3arajibHa CTPYKTYpa,
3arajibHi OUIKM, )KUPHOKUCJIOTHUN CKJIAJ 3arajbHMX JiNiaiB, ackopOiHoBa

KHCJI0TA, (JIABOHOIIHI CIIOJIYKH)

Busznauennsn 3azanvnoi cmpykmypu nuaky. Inentudikaitis 0i0710T19HO
AKTUBHUX PEYOBUH € TEPIIOUSPIOBUM 3aBIaHHAM Ui OIMiHKA BA 61000’ ekty. s
3arajlbHOTO YSBJICHHS IMPO CIEKTP OI0XIMIYHHMX CIOJYK aHeModiabHOro mwiky bb
OyJn0 TIPOBEACHO TIOTMEPENHIM aHajai3 3a JIONMOMOTOK METOAIB  BiOpaIliiHoOi
cnektpockomii  — [YC-®Dyp’e Tta  Paman-cnektpockomii  (CHEKTPOCKOMIi
KoMOiHamiHoTO po3citoBanHs). B ocuHoBi I[YC — B3aemonis pedyoBUHU 3
CJICKTPOMArHiTHUM BUINpOMiHIOBaHHAM B [Y miamazoni. Jns imeHtudikamii Ta
BU3HAYCHHS XIMIYHOI CTPYKTYPH NEPIIOPSIAHE 3HAUCHHS Ma€ cepenHs iHdpadepBoHa
o6nacte (4000-400 cm™). TUC-Oyp’e, sx i Paman, HamarOTh iHGOPMALIO PO
KOJIMBAJIbBHUN PyX MOJIEKYJ 1 0a3ylOThCAd Ha MapaMeTpax, Kl XapaKTepU3ylTb
MEePBUHHY CTPYKTYpy Moniekymu. JlaHi MeTroam He BUMAaraloTh CIemialbHO1
MIATOTOBKH 3pa3ka 1 BUKIIOYAIOTH (PAKTOpH, IO MPHU3BOIAATH JO CIOTBOPEHHS

pe3yibpTaTiB (XiMiuHe ab0 TepMiyHE pPO3KIaJaHHs, BTpaTa IHTPENIEHTIB i 4ac
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MIATOTOBKA Ta eKCcTpakuii 1 T.4.). OOuaBa MeToau 3a0e3MedyroTh J10/IaTKOBY
1HpOpPMAIIIIO PO CTPYKTYPY O10JO0Tr1YHOT0 3pa3Ka, a OTKE, € B3aEMOJAOTIOBHIOIOUMMU.
Bonu Oynu ycmimHO 3acTOCOBaHI JJsl 1I€HTH]IKaLil aJlepreHHOoro MWKy Ta
KBITKOBOTO TJIKY 20 MegoHOcHUX pociuH [148, 161, 162, 165].

[U-Dyp’e-criekTpy OKpeMHUX 3pa3KiB MUIKY BUMIpioBanu Ha [Y-crekrpometpi
Nicolet 6700, a Paman-cnekrpu — Ha [4 Paman cnexkrpomertpi Nicolet NXR (Thermo
Fischer Scientific, USA), nporpamue 3abe3nedenHss Omnic 7.0 (Thermo Fischer
Scientific, CIIA). [Y-®Oyp’e-cnextpu Oyau BUMIpsiHI B cheliajibHii TabmeTmi 31
3paska mwiky Ta KBr (Merck, Himeyunna) y cmiBBigHomenni 1:10 B nmiama3oHi
nosxnuau xsuial 4000-400 emts PO3IUTLHOO 37aTHICTIO 2 emt i uncnom CKaHyBaHb
64. Jlns Paman-cniekTpiB He mnoTpiOHa cnerjasibHa 00poOka mnuiky. Jliamazon
nosxnuau xsu 4000-200 CM'l, pO3/iabHA 31aTHICTE — 4 CM'l, YUCJIO CKaHYBaHb —
500-3000. TToTim yci cIeKTpH eKCHopTyBaiIucs y ¢Gopmarti eIeKTPOHHOI TaOIuIll st
nojaybiioi 00poOku mporpamMHuM 3abesnedeHHs M Origin 6.0 (Microcal Origin,
CHIA) 1 Excel 2007 (Microsoft, CIIIA). Crektpu Oyiu 3TiaKeHi BUKOPUCTAHHSIM
FFT ta Adjacent Averaging ¢inbTpiB, 5-10 myHKTIB. 3ailicHIOBajgacs KOPEKIIis
0a30Boi JIiHIT 1 HOpMaJIi3allis 3Ha4eHb IHTEHCUBHOCTI 3a HAWOLIbII 3HAYMMUM IT1KOM.

Bu3znauennsn 3azanvnozo emicmy 0inkie. 3araabHUN BMICT OUIKIB B 3pa3kax
nuiky bb Oymo mocnmimkeHO 3 METOK OIlIHKH aHTHUCTPECOBOTO MEXaHI3MY Ta
aJlanITHBHOTO MOTEHITiany. AHaji3 MPOBOAWUIN B eKooriuHii gadoparopii EL spol. s
r.o., Spisskd Nova Ves, CrnoBayumHa. Bwmict OulkiB BH3Hauaiaud  3a
3araJbHONPUUHATAM MetonoM Klempnmans [297], sxkuii 0Ga3yeTbcs Ha TPHHIIAII
MiHepaiizaiii a30THCTUX CIOJYK Ta 3B’sA3yBaHHS aMmiaky B cyibdar amoHio [298].
Hotenep meron K’enpnans 3anumiaeTbcs €AMHUM 3arajJbHOBU3HAHUM apOiTpaKHUM
METOJIOM BU3HaueHHs OlKa 1 HaiyacTilie BUKOPUCTOBYETHCS B SKOCTI €TAJIOHHOTO
JUTsT KalmiOpyBaHHsI 1 HACTPOIOBAHHS IHITUX METOAWK aHaNli3y CUPOBHHH 1 TOTOBOI
MIPOYKIIIi.

OcHOBHI eTanu aHaizy: M00ip 1 MATOTOBKA MPOO, MOKPE O30JEHHS, BIMTIH 3
Mapor0 1 BU3HAYCHHS KOHIICHTpaIlii aMOHII0 ((hOTOMETpUYHO a00 TUTPOMETPUYHO).

Buniienns a3oTy npoBOIUTHCS HUIIXOM MiHepali3allii (CHallOBaHHS) MAaCU HABaXKKU
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npoOM CIpYaHOIO KHUCIOTOI0 Yy MPUCYTHOCTI KaTadizaTopa (CipuaHOKHUCIOI Miji,
MepeKUCy BOAHIO, celieHy Toulo). [Ipu 1iboMy BC1 OpraHiuHi peHOBUHU OKHCHIOIOTHCS
KHCHEM, SIKUW YTBOPIOETHCS IMIJ Yac po3Mady CIpYaHOro aHTiAPUAY, IO BUIIIHBCS.
[Ipu cnayitoBaHHI Macu HaBa)XXKU BUAUIAETHCS aMiak, SIKUM 3B’SI3YETHCS HAJIMILIKOM
ClpyaHOi KHCJIOTH 3 YTBOPCHHSM CIpYaHOKUCIOro amoHito. Ilig BrmBoMm
KOHLEHTPOBAHOTO PO3YMHY TIAPOKCHUAY HATPIO 13 CIPYAHOKHUCIOIO aMOHIIO
BUJIUISETHCS aMiak. Y MPUCYTHOCTI HAJJIMIIKY PO3YMHY T1IPOKCUIY HATPIIO aMiak
NEPEraHsioTh Yy TUTPOBAHUM PO3UYMH CIpUaHOi KMCJIOTH 1 IO Macl, sKa 3B’s3ajacs 3
aMlakoM CIpYaHOi KUCJIOTH, BU3HAYaIOTh MACOBY YAaCTKY 3arajbHOro a3zoTy B Maci
HaBaxku. [licis BM3HaueHHsT MAcoBOI YACTKM 3arajbHOr0 a30Ty B Maci HaBaXKU
BHU3HAYAIOTh MACOBY YaCTKy CUPOTO OLIKa.

JIisi BU3HAYEHHS y TPOAYKTaX MAacOBOI YacTKM CHpPOro OiIKa OTpUMaHy
MacoOBY YacCTKY 3arajbHOTO a30Ty y BIJICOTKaX MHOKAaTh Ha BIAMOBIIHUN KOC]IIIEHT.
VY 3B’A3Ky 3 TUM, IO MacoBa YacTKa a30Ty B OUIKy pI3HUX MPOAYKTIB €
HEOTHAKOBOIO, TO Koe(illieHT IepeiKy a30Ty Ha OUI0K Takox pisHwmii [299].

Pe3ynbratu mpencrtaBieHi y BIACOTKAX SIK CEPEIHE + CTaHIAPTHE BIAXUICHHS
npu piBHiI 3HauymocTi p<0,05. IlopiBHAHHS BMICTy OlIKka MDK 3pa3kamMu OyIio
NPOBEJIEHO 32 JOMIOMOIOI0 (-KPUTEPII0 KyTOBOro meperBopeHHs Dimepa, sSKuAl
pO3paxoByBaiH 3a (HOPMYJIOLO:

n,*n,

@ = (p1—p2)* , @ =2 = arcsin (|/p),

TL1+TLZ
7€ p — IIe IPOIICHTHA YacTKa, BUPaKeHA B YacTKaX OJMHUII

[e#t MeTo1 BUKOPUCTOBYETHCS JIsl TOPIBHSHHS JBOX MPOIIEHTHUX YACTOK, TIPH
aHami31 SKICHUX NaHuX, He BemukoMy o0cs3i Bubipok [300, 301], mo 3amoBONbHSE
HaIll BUTIAJIOK.

Busnauenna HcupHOKUCIOMHO20 CKAa0Yy 3a2anbHux Jinidie. 3MiHU B
TIiTHOMY CKJIafi MeMOpaH — OJIMH 13 aHTUCTPECOBHUX aJanTaIlliHUX MEXaHI3MiB. 3
II€0 METOO 1 OYJIO JTOCIIKEHO KUPHOKHUCIOTHUN CKIIQ JIIMiIB 3pa3kiB muiky bb
MeTonoM raszopimmaaoi xpomartorpadii [302]. Merog oOpaHO Ha OCHOBI aHaIi3y

nitepatypaux mxepen [176, 303-305].
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HaBaxky nunky Bb kuibkictio 0,3-0,5 T mepeHocwsin A0 MIpHOI MPOOIpKH
06’emoM 10 cM’ i 3aIMBaTH €KCTPATYIOHOIO CYMIIITIIIO.

3aranbHi JIMAA TKAaHUH €KCTparyBaiu 5 cM® XJIOpohOpM-METAHOTIOBOIO
cyMmimmoo y croiBBigHomeHH! 2:1 1 BuTtpumyBanu 30 XB y XOJOIWIBHUKY. [lns
Kpamoro posmoxiny a3 gomasamd | cM® aucrmiboBasoi Bogu. Jlami Bimbupaan
xsiopodopMHy HIDKHIO (azy mineTkoro [lactepa. Jlyis moBHOT peakilii eTan ekcTpakiiii
noBToptoBasin  JBidl. OO0’e€qHaHi  xJIOpOodOPMHI  EKCTPAKTH  KOHIICHTPYBAJIH
BUIIAPIOBAHHIM J0 00’€My OJHI€T Kparuii miJi CTPyMEHEM Ta3onoAi0HOro a3oTy Mpu
temnepatypi 45 °C Ha BoAsHIN OaHi.

Jlns mpoBenieHHs Tiapoiiizy Ta MeTwioBaHHs Buux KK mimigiB TKaHUH 10
CyXOT0 Ocajy JIMiAiB 1oAaBaiu 5 e’ 1% H,SO, B Metanomi. Po3unn nepenocuinu 10
ckustHOi ammyimn emmictio 10 cm®. Tlicas 3amaroBaHHS MPOBOIMIM TigpoIi3 i
METHJIIOBaHHA B TepMocTati 3a Temneparypu 85 °C npotsirom 20 xs.

Excrpakiiro erunboBanux KK npoBoawmim aBidi rekcaH-epipHOIO CYyMIIIIIIO Y
criBBigHOMmMEHHI 1:1 y KutbkOoCTi 5 e, Hns posnoainy ¢a3z momaBanm 1 o’
TUCTUIROBaHOI Boau. Bimbupanu BepxHio ¢asy minetkor Ilacrepa. OO6’ennani
EKCTpaKTH yMHaproBalM JOocyXa B MOTOILI a30Ty 3a Temneparypu 45 °C Ha BoAsSHIN
6ani. Cyxuii ocan po3unssuid B 40-50 MK YUCTOTO TeKCaHy 1 BBOJWJIN y BUIIApIOBay
xpoMartorpada y KUIbKOCT1 5 MKJI.

l'azoxpomarorpadiunuii anamiz cnekrpy KK mimigiB 3aiiicHIOBaIud Ha
razoBoMy xpomarorpadi cepii «IIBer-500» B 130TepMiYHOMY PEXHUMI 13 MOJTYyM’ THO-
10HI3YIOYMM JIETEKTOPOM MPU HACTYMHHX yMoOBaX: Juisi BU3HaueHHs crekTpy KK
JMIiIB BUKOPUCTOBYBAIU CKISIHY KOJOHKY (po3mipu 3,0 M x 0,3 cM), 3alOBHEHY
dazor0 5%-T0 MOMIETWICHITIKONL CyKnuHaty Ha xpomoToni N-AW-HMDS
(3epunyBanns 0,125-0,160 mm), Temmnepatypa kojmoHku — 190 °C, temmepaTypa
BumnaptoBada — 250 °C, 3arpatu a30Ty Ta BOAHIO — 35 MII/XB, 3aTpaTH TOBITPS —
200 MMm/rox, MBUAKICTH miarpamMHOi CTpiukd — 240 MM/TOA, YYTIUBICTH IIKAJIH
migcumoBaya — 107 A, 06°eM mpo6w, mo BBoamH — 5,0-8,0 MKII, TpUBAIICTh aHAII3Y
— 30 xs.

UyTnuBicTh ra3opiquHHOI XxpoMaTorpadii — 10 A.



55

Kinbkicny ouinky cnektpy KK mimiaiB OpOBOAWIA METOJOM HOPMYBaHHS
IUISIXOM BUMIPIOBaHHS TUIONII MIKIB eTHiboBaHUX moxigHux JKK Ta Bu3HaUYeHHS 1X
ckiany y Biacotkax (%). [Toxubka BusHaueHHs craHoBmwia + 10,0%.

[lopiBusuusa Bmicty KK mimigiB Mk 3pazkamu  Oylio TpOBENEHO 3a
JIOTIOMOTOI0 (P-KPUTEPII0 KYTOBOTO INepeTBOpeHHs dimiepa, KUl po3paxoByBalIH 3a
dbopmyoro:

ny*N,
1

¢ = (91— @z) * |—% ¢ =2 xarcsin (/p),

+n,

7ie p — 11 IPOIICHTHA YacTKa, BUPa)KeHA B YaCTKaX OJUHUIIL.

Bu3znauennsn emicmy ackopoinoeoi kucnomu. BuzHaueHHsS BMICTY BITaMIHIB —
OJIMH 13 010JI0T1YHUX TTapamMeTpiB oiHku bA miky [146]. HeoOxiqHicTh BUSHAYCHHS
Bmicty AK (C¢HgOg) B OepezoBomMy mHIKy o0OyMOBICHAa 1i BH3HAHUMHU
AHTUOKCHJIAHTHUMH BiacTHBOCTSIMHU [306]. SIk BimomMo, aHTHpagWKaIbHUH 3aXUCT
OpraHi3My — OJIMH 13 aHTUCTPECOBUX ajanTaniiHux mexaHizmiB. Kpim toro, AK Gepe
y4yacTh B OKHCHO-BIIHOBHHMX TIpOllecax, AaKTHUBYE CHHTE3 Ta (PYHKI[IOHAIbHY
3aTHICTh 0araTh0xX ()EPMEHTIB, OHKOIPOTEKTOpP, BiJirpae pojib B IMyHHIH (QyHKIIII.
[TpupoaHi KOMIIJIEKCH BITaMiHYy 3aXHIIAIOTh B aleprii Ta JIKyOTh JaeskKi il popmu,
OepyTh y4acTb y BHUPOOJIGHHI OKpPEMHUX CYOCTaHIIii HEpPBOBHX TPaHCMITEPIB,
TOPMOHIB, CHHTE31 KapHITHHY, a0COpOIIii Ta yTHIIi3alliil AeIKHX XapuyoBUX CYOCTaHITIH
[306]. AK moxe mpHCKOpIOBaTH PyHHYBaHHS TiCTaMiHy — IOCEPEIHHKA aleprii Ta
IpOCTYIHUX 3axBoproBaHb [307]. Tomy 11eii KOMIIOHEHT Oys10 OOpaHO JJIs aHAII3Y.

AK B Ky BU3HAYaJIM METOJOM BiTHOBICHHS 2,6-1uxyopheHOIIHI0(EHOTY,
KWW B JIy’)KHOMY CEpEIOBHUIII MAa€ CUHE 3a0apBIICHHS, B KUCIOMY — YE€pPBOHE, a MPHU
BiHOBIICHH1 00e30apBmoeThes [308]. s roTyBaHHS €KCTPAaKTy HAaBa)KKy HpoOH
Mmacoto 0,5 r 3BaxyBanu 3 norpimHicTio = 0,01 T. ¥ SKOCTI eKCTparyr4oro po3unHy
BUKOPUCTOBYBAJIM PO3YMH XJIOPOBOJHEBOI KHCIOTH 3 MAacOBOI YacTKow 2% Yy
kinpkocti 10 em®. PosunH MexanidHo mepemimysamu mpotsrom 30 XB i GiIbTpyBaim.
006’em BiAdLILTPOBAHOTO €KCTPAKTy (ikcyBanu (V3). OTpuMaHi eKCTpakTH Biapasy
’K BHKOPHCTOBYBAJIH ISl THTPYBAaHHsL. Y KOJIOY MICTKICTIO 50 cM° TIIIETKOK BHOCHIIH

1M oTpuMaHoro ekctpakry (V,), momasanu 9 cM® BOAH i TATPYBAIM PO3UYUHOM
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2,6-nuxnopdpenoninngopenonsaty Harpito  (2,6-AXDPUH) 10 cBITIIO-pOKEBOTO
KOJBbOPY, 10 HE 3HUKaB mpoTarom 15-20 c. B pe3ynbpTaTi OTpuMyBad 3HaYeHHS V.
OnHoYacHO MPOBOAMIM KOHTPOJBHHUM JOCHTIA Ha BMICT Y HPOAYKTI PEYOBHUH, IO
peaykyioTs. JUis boro B KonOy momimany 1 cM® eKCTpakTy, D0aBaty piBHHIL oMy
00’eM anetaTHOTO Oy(epHOro po3uHHy, po3urH (opManbieriay B 00’€Mi, pIBHOMY
MoJIOBUHI 00’eMy Oy(epHOro po3uuHy, MEpeMIlyBad 1 BUTPUMYBAIU MPOTITOM
10 xB, 3akpuBIIM KOOy npoOKoro. [1oTiM BMICT TUTpyBasid po3unHoM 2,6-JIXDPUH
(Va).

[TonnepenHb0 BCTAHOBIIOBANM TUTP po3uuHy 2,6-IXDPUH 3a crangapTHUM
po3unnom AK konnenrtpanii 0,1 Mr/cm® y JIeHb MPOBEICHHS nociiay. s 1mporo B
Bl KOo1Ou MicTKicTo 50 CMS, y SIK1 TIONepeIHbO noaanu mno 20 e’ BOJM, BHOCHJIU
mirerkoro mo 1 em® po3unHy AK i mBuako tutpyBanu pozunHoMm 2,6-AXDOUH no
MOSIBU SICHO-POXKEBOTO 3a0apBJICHHS, IO HE 3HHUKano mnpoTsroMm 15-20 c. s
KOHTPOJIBHOTO I0CTixy B KOOy MicTkicTio 100 cm® BHOCHIH 1 cM® eKcTparyodoro
po3uuHy, 9 cM® IUCTHIIBOBAHOT BOAH i TUTPYBaAJIU po3unHOM 2,6-JIXDIMH.

Tutp pozumny 2,6-AXPUH B rpamax AK, ekBiBaJEHTHOMY OIHOMY
KyOl4HOMY CaHTUMETPY po3unHy 2,6-JIXDUH, obunciroBanu 3a hopmysoro:

T=_T
V1_V2

. 3
ne M —wmaca AK, 1m0 MiCTUTBCS B 1 ¢M™ CTaHIapTHOTO PO3YHUHY, T;

V, — 0o0’em pozuuny 2,6-JIXDPUH, ButrpaueHuié Ha TUTPYBAaHHSA CTAHJAPTHOTO

po3uuny AK, cm®;
V, —00’em po3uuny 2,6-AXDUH, BuTpaueHuii Ha KOHTPOIBHUI TOCII, o,

MacoBy dactky AK (X) obuuciroBaim 3a GopMyInoro:

w = V=V,)-T-v, 10
V,-m ’

ae V, —o0’em po3uuny 2,6-JAXDUH, Burpauennii Ha TUTPYBaHHS €KCTPAKTy IpooOH,

3.
CM ,

V, —006’eMm pozuuny 2,6-IXDPUH, Butpauennii Ha KOHTPOJIbHUHN JOCII, cm’;

T — tutp posunny 2,6-IXDPUH, r/em’;
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V, — 00’eM ekcTpakTy, OTPUMaHHM NpH €eKcTparyBaHHI BiTamiHy C 3 HaBaXKu

3
TIPOAYKTY, CM";

V, —00’eM eKCTpaKTy, 110 BUKOPUCTAHUM ISl TATPYBAHHS, cM’;

M — Maca HaBa>XKH IPOAYKTY, T.

Busnauennss nmpoBoawiu y 3-pa3oBiif MOBTOPHOCTI. MaremaTu4yHy oOpoOKy
pe3yNbTaTiB  3IMCHIOBAIM 33 3arajbHONPUMHATHMH Metoaukamu [309] 3
BUKOpUCTaHHsAM nporpamu Excel 2007. [lnst BusIBICHHS HasiBHOCTI JOCTOBIpHHX
BiIMIHHOCTeH y BMIcTI AK Mk 3pa3kamMu NMWIKY 3aCTOCOBYBAJIM HeMapaMeTpUYHUN
H-kputepit Kpackena-Yoiica, OCKUIBKM BHOIpKa CKJIQJa€ThCA 3 HEBEJIMKOT
KUTBKOCTI 3aMipiB. J{7sl BUSABIIEHHS BIAMIHHOCTEH MIXK OKPEMUMU 3pa3KaMu MUIKY 3
PI3HUX MICIb 3pOCTaHHS BUKOpPHUCTOBYBasiM MeTon boudeponi, Tak sk BIH
3aCTOCOBYETBCS TaKOXK MpPH MaluX KUIBKOCTAX 3amipiB (mo n=8). OOpoOky
pesynbTaTiB BUKOHYBaIH B Statistica 8.1. Pesyibratu npejcrasieHi B r/em’.

Busnauennsa emicmy ¢haasonoionux cnoayk. BMicT (paBOHOITHUX CHOJYK Y
3pa3kax nwiky bb Bu3Hauamm 3 METOO OLIIHKM X CUHTE3Y SIK MPOTEKTOPHUX CIIONYK.
Amnaniz npoounu 3rigao JJCTY 3127-95 [310]. HaBaxkky nuiky y kizbkocti 0,2 T
[IOMIIIaJIM B XIMIYHHWH CTakaH MICTKICTIO 50 CM3, nonuBaau 4 e’ TUCTUIBOBAHOT
BOJIM i PETENIHHO MepeMillyBay CKISHOK Nanudkoo. Jlo posunHy goxasamd 20 cm’
alleTOHY «4J1a», MEPEeMIITyBaIH 1 3aJIUIIaId y TeMHOMY Micili Ha 1 roa. Ilicis miporo
PO34YUH MepeMilryBain 1 GUIBTpYyBaK 4yepe3 manepoBuil GuUIBTp B KOHIYHY KOJIOY
mictkicTio 100 cm®. TIoTiM BUMIpIOBAIN ONTHYHY TYCTHHY OJCPKAHOTO PO3YMHY HA
(OTOETEKTPOKOIOPUMETPI, BUKOPUCTOBYIOUH CBITIOGUIETP Ne3 3 MOBXKUHOIO XBUIII
400 HM B KIOBETI 3 TOBIIMHOIO 1mapy 10 mm.

Kinbkicts ¢maBonoimHuxX cnonyk (P) y BiACOTKaxX B MUWIKY, BUPAXOBYBAIH 32
dbopmyoro:

24
@_8,37-a’

ne J1 — onTuyHa ryCTHUHA PO3UHHY, IO AOCHIIKYETHCS;

3.
24 — po3BEeJCHHS, CM
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8,37 — koe(iLieHT NPONOPLIHHOCTI ONTUYHOI I'YCTUHU 1 KOHUEHTpaLli (1aBOHOITHUX
CHOJIYK 3a TOBXUHU XBUI1 400 HM;
a — Maca HaBaXXKH MPOAYKTY, T.

BumipioBanHga  mpoBoauiau Yy  3-pa3oBiii  moBTOpHOCTI.  PesynbpTaTn
MPEACTaBICHI Yy BIJIICOTKAaX SK CepeJHE + CTaHAApTHE BIIXWIEHHS MpU pPIBHI
3HauymocTi p<0,05. [lopiBHSIHHS BMICTY MAacOBOi YaCTKU (PJIaBOHOTAHUX CIIOIYK MIXK
3pa3kamMM OyJO MPOBEAEHO 3a JONOMOIOI0 (-KPUTEPI0 KYTOBOIO NEPETBOPEHHS

dimepa.

2.2.5. BctaHOBJIeHH 010J10TiYHOT AKTUBHOCTI MUJIKY

(3arabHa AHTMOKCHIAHTHA, AHTUMIKPOOHA, IMYHOJIOTiYHA)

Busnauennsa 3azanvnoi aHmuokcuoanmuoi akmueHocmi. AHTHOKCHIAHTHA
aKTUBHICTh — OJIMH 13 c1moco0iB ominku BA [311-313].

Meton 3 BUKOpUCTaHHSIM cTabuibHOro paawkana DI (2,2-mudenin-1-
mikpuiariapasuia) (CigHi1oNsOs, M=394,33) posrisimaeTbcsi K OJHA 3 OCHOBHHX
METOJMK OI[IHKH aHTUPAJAUKAJIbHOI aKTUBHOCTI NMPOAYKTIB O/ KiTbHUIITBA [148, 314-
317]. Came BiH 1 OyB 0OpaHMii 11 HAIIOTO JTOCIIIKEHHS.

Binomo, mo JA®PII" 3mareH Big’enHyBaTH aTOM BOJHIO BiJl MOJIEKYJ JCSKHX
OpraHiyHUX crnojiyk (apomatuuHi aminu, ¢enonu, AK ta i) [318]. Ilpm
BUKOpHUCTaHHI BUThHOTO panukany JDII peectpyeTbes mepeaada eIEKTPOHIB Bij
AHTUOKCUIAHTY 10 paJWKaly, SKUH MpU IbOMY 3MIHIOE CBOE€ 3a0apBJICHHS 3
¢ioneToBoro Ha KOBTHH, ™0 (QikcyeThcs cnekrpodoromerpuuno [319].
AHTHOKCHUJIAHTHY aKTUBHICTH MIJIKY OI[IHIOBAJIU 3a PIBHEM BUIBHUX PaUKaIIiB, MICIs
peaxuii JI®IIT, posunHeHOro B MeTaHoui Kinbkictio 0,025 r 8 100 e, 3i 3paskom
mwiky bb 3a momudikoBanoro meromukoro Y.-T. Kao [320]. [nst mpuroTyBaHHS
€KCTPaKTIB BUKOPHUCTOBYBAIM TPHU PO3UYMHHHUKH: JIUCTUIBOBAHY BOAY KIMHATHOI
Temmneparypu, MetaHon Ta 70%-uit ertanon. EKcTpakiis TWIKYy MOKpaImrye
AHTHOKCUIAHTHY  akTuBHICTh [321]. BomHi BHTSKKM  HaWOLIBII — 9acTo

3aCTOCOBYIOTHCA B SIKOCTI JIIKAPCHKUX 3aC001B B HApOJH1 MeauiuHi. KoMnoHeHTHU
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CKJaJ 1 BJACTUBOCTI CyMIIIeH, OTPUMAHUX 3 BHUKOPUCTAHHSIM OpraHIYHHUX
PO3YMHHUKIB, BUBYCHI MEHII AeTaabHO [322]. PO3uMHHMKY Ta 1X KOHIIEHTpaLii Oyiu
oOpaHi Ha OCHOBI aHaNi3y 1H(opMaIlii 3 TITepaTypPHUX JKEPE.

Mertanon, a6o metunosuii criupt (CH3OH) — onHoaromuuit cniupr, 6e30apBHa
piavMHa 31 CcJaOKUM CHOUPTOBUM 3amaxoMm. [apHMl pO3YMHHUK I OaraTtbox
opraHiuyHux pedoBuH. OTpyliHa pedoBHHA, KA Jl€ HA HEPBOBY 1 CYAUHHY CHUCTEMHU
JOMHU. MeTaHOJ MHUPOKO 3aCTOCOBYETHCS B JIA0OPATOPHIM MPaKTHUIl IK PO3UMNHHUK
JUTSL TIPOBEACHHS PEAKIli 3 MOJSIPHUMH OPTaHIYHAMH PEYOBHHAMU, K POIYMHHUK
JUTSL XpOMAaTopraiquHOro po3UIeHH 1 K PeareHT JUisi OTPUMaHHS METUIIOBUX €(ipiB
KHCIIOT.

Etanon, a6o ermnosuit cnmpt (C,HsOH) — oaHoaTomHMit crupt, mpo3opa
0e30apBHa pyXJIHBa, JIETIOUA PiIMHA 3 XapaKTEPHUM CIIMPTOBHUM 3aMaXxOM 1 MEKyIHM
cMakoM. Y (apMareBTHUHIA MPOMHCIOBOCTI 3aCTOCOBYETHCS MJISI BUTOTOBIICHHS
HACTOSTHOK, €KCTPAKTIB 1 JIKApChKUX (OPM JJIsi 30BHINIHBOTO 3aCTOCYBaHHS, SIK
PO3YMHHUK Ta JTOMOMDKHUM 3acid Mpu BUTOTOBJICHHI (papMalieBTUUHHUX MpEIaparis.
CrnupT-eKcTpareHT Mae MUPIINKA [iana3oH BUTATyBaHHA BAP, HiX Boja, mpuyomy
HOoro 3MaTHICTh EKCTparyBaTH 3alie)KUTh BiJ KoHueHTpamii. [Ipu ekcrparyBaHHI
€TAaHOJIOM KOHIIeHTpariero He MeHme 70% OTPpUMYIOTh BUTSIKKH, BUIBHI BiJl
OiomomimepiB (O1IKiB, ciau3y, nekTuHiB). Takox 70% cnupT € ONTUMAILHUM
EKCTPareHTOM I eKcTparyBanus ¢uiaBonoinis [308, 323].

TIMIOK KOXHOTO 3pasKy y KimbkocTi 5 r posunbsum B 100 cm® posunHHuKa
IpoTsATOM 2 TOJA TepeMillyBaHHAM Ha MexaHiuniin mimanmi Kavalier LT-2. Yac
ONTUMAJIBHOT eKCTpakilii Oymo mimiOpaHo uwiaxom cepii exkcnepumeHtiB. [licis
eKCTpaKiii Ta (iUIPTPYBaHHS eKCTPAaKTy, HAXOCAZOBY pimumHy y Kimbkocti 0,1 cm®
sMmimryBany 3 po6ounm pozuntom JOIIT kimbkictio 3,9 M’ i BUMIpIOBAIM KiHETHKY
peaxiiii (GOTOKOJIOPUMETPUYHUM METOJ0M Ha cruekTpodorometpi cepii «Genesys
20», momennr 4001/4. MetanonoBuii pozunn JIDII mae iHTEeHCHMBHE (hioneTOBE
3a0apBJIeHHS 3 MAKCUMYMOM TIOTJIMHAHHS TPU JOBXKKHI XBIi 515 HM. B pesynbrati

peaxiii dioseToBe 3a0apBICHHS TEPEXOAUTh Y CBITIO KOBTE. Pe3ynbrar dikcyBanm
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yepe3 10 xBuinuH nepeOiry peakiii B TempsBi. Bigcotok 3AA po3paxoByBaiu 3a
HACTYIHOIO (POPMYJIIOIO:
% 3AA = [(KOHTPOJIb-3pa30K)/KOHTPOIB]- 100

VYci BuzHaueHHss 3AA mpoBoAMIM B 5-pa3oBiid MOBTOpPHOCTI. MaTeMaTH4HY
00poOKy pe3yabTaTiB NPOBOAWIM 3a 3arajJbHONPUUHATUMH Metoaukamu [309] 3
BUKOpUCTaHHsAM mporpamu Excel 2007. [lnst BusBIGHHS BiAMIHHOCTEH Yy BMICTI
BUIBHUX paJUKajiB B €KCTpaKkTax OyB BUKOpUCTaHUU t-KpuTepiil CThIOJIEHTA, TaK SIK
nepeBipka 3a gonoMorow kputepito Konmoroposa-CmipHoBa NiATBEpANIIA TINOTE3Y
npo Te, 0 OTPUMaHi JaHl MiJKOPSIOTHCS 3aKOHY HOPMAaIBHOTO po3moainy. Takox
3aCTOCOBYBAJIM JMCIEPCIMHUIA aHaMI3 Uil OLIHKA pOJIi PO3UMHHMKA. Pesynbrartu
00po0IIsN Yy IporpamMHOMYy 3a0e3mnedenHi Statistica 7.0.

Busnauenna anmumikpoonoi akmuenocmi. AMA € HallOUIbII MOMYJISIPHOIO 1
OJIHIEI0 3 HAWOLIBII 1HTEHCHBHO JOCTIIKYBAaHUX OIOJOTTYHHX i OJKOJIMHUX
nponyktiB [189, 324, 325]. 3 nmiteparypHux JKepen BiIOMO, IO aHTHOAKTepiaabHI
PEYOBMHHU TUJIKY aKTHBI3YIOTh OpraHi3aM Ha OOpOThOYy 3 BipycaMu 1 OakTepisiMH.
[Tunok copwusie BUPOOJIEHHIO B OpraHi3Mi BJIAcHOTO 1HTEP(EpPOHY, IO ITiABHUIILYE
IMyHHHUI 3aXHCT OpPraHi3My 1 3HaYHO 3HMIKYE PU3UK OHKO3aXBOpIOBaHb. KBITKOBUI
MHJIOK Ma€ HPOTUMIKpoOHy mifo. Mloro AMA 3aiexuTh Bi BHAY POCIHHH, 4Yacy
30upaHHS 1, B KIHIIEBOMY paxyHKY, Bia #oro sikicHoro crtamy [197, 324]. 3
JiTepaTypHHX JaHUX BIIOMO, IO MUJIOK Oepe3u MpOsBIsSE€ CHUIbHI aHTHOIOTHYHI
Bi1acTuBOCTI [86].

B sxocti 00’€KTiB mepeBipku 010JIOT1YHOI A1 — aHTUMIKPOOHUX BIACTUBOCTEH
mwiky bbb Oyno oOpano ¢itomartorenHi rpubum Tta Oaktepii (Botrytis cinerea
(neOe3neunnii Qitomaroren), Ralstonia solanacearum (omHa 3 HalBa)JIHMBIMIAX
¢iTronaTtoreHHux Oakrtepiit B citi), Pseudomonas syringae, Penicillium expansum),
natoreH s komax (Paenobacillus larvae), we marorenni (Saccharomyces
cerevisiae), ymosHo natorenHi (E. coli, Pseudomonas aeruginosa, Bacillus cereus) i
natoreHni Buau s moguau (Clostridium perfringens), a Takoxx ajiepreHHUN BHJT

Cladosporium sphaerosphermum [326-331].
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JUiss BHU3HA4Y€HHS UYYTJIMBOCTI MIKPOOPTaHi3MIB J0 O€pe30BOro MNHIKY
3aCTOCOBYBAJIM 3arajlbHONPUNUHATUNA AUCKO-IU(PY31HHUNA METOJ 13 3aCTOCYBaHHAM
narnepoBux guckiB giametpoM 0,005 ™ [324]. BusHaueHHS YyTJIHMBOCTI
MIKPOOPIraHi3MiB J0 €KCTPAKTIB MUJKY OCHOBaHE Ha NpUHLMII JU]y31i aKTHUBHO
J1I0Y01 PEeYOBMHM B arap i3 mamepoBUX IHUCKIB. [[1s BCiX BuUIE3a3HAYEHHX TECT-
KYJIbTYp JOCTIIKYBaIM Jil0 BOJAHHMX €KCTpakTiB mwiky bb, a mns xkynastyp E. coli
M-17, Ralstonia solanacearum, Pseudomonas syringae m0JaTKOBO [ii0 BOJIHO-
COJIbOBUX €KCTpakTiB. KoHIleHTpallisi BOJHUX eKcTpakTiB ctaHoBuia 0,1%.

3Baxkenudd nuiok y kKiubkocTi 0,001 T momimanu B mpobipku 3 1 cm®
JTUCTUIILOBAHOI BoaM 1 J00pe mepemimyBaiu. [loTiM, Ha 3aBYacHO IMiJTOTOBJICHI
yamku [leTpi 3 TecT-KynbTypaMu, MOMIIIAIN JUCKH, 3MOYEHI €KCTPAKTOM MUIKy. Ha
onuid yami Ilerpi po3mingyBanu 4 abo 6 AUCKIB 3 OOOB’SI3KOBHUM KOHTPOJIEM.
KoHnTponem cnyryBanu aHTHOIOTHK T€HTAMIIIMH, MIKpOOIOJOTIUHMN TpenapaTr s
3aXUCTy CaJOBUX 1 OTOPOJHIX KYJIBTYp Bl TPUOKOBHUX XBOpOO 1 UIKIJHUKIB
«T"ayncun» ta numetmwicyiabdokcun (C,HgOS, M=78,13). PesynsTat BpaxoByBaJIH
micias 100 KyJabTUBYBaHHsA 3a Temmeparypu 37 °C s Gaktepii 1 3a TeMmnepaTypu
25 °C nnsa rpu6iB. PeectpyBanmu miamMeTp 30HHM 1HTIOYBAHHS POCTY TECT-KYJBTYP
excrpakToM nwiky bb B Mm. Jlocmin 6yio moctaBieHo B TPUKPATHIM MOBTOPHOCTI.

Busnauennsa imynonociunoi axmuenocmi. 3a nonomororo HCT-tecty i
¢haroruTo3y OIIHIOBAIN IMYHOTPOITHY aKTUBHICTh MTUJIKOBUX €KCTPaKTiB bb.

Busnauenna  kucenveenepyiouoi  akmusHocmi  pacoyumyrouux — KiimuH
nepugepuunoi kposi 8 peaxyii 3 Himpocunim mempazoniem (HCT-mecm). HCT-tecT
JI03BOJISIE OLIIHUTU CTaH (aromuTapHOI CUCTEMH, a CaMe€ CTaH KHCEHb3aJIEHKHOIO
MexaHi3My  OaktepunugHocTi  (BHyTpimHboOKIITHHHOI ~ HAJI®D-H-okcunasnoi
aHTHOAKTEpiaIbHOT cucTeMH) (aromuTiB Kposi (iN Vitro) — mepmioi JiHIT 3aXUCTy
opraHiaMy Bif HeraTtuBHOiI nii pizHux ¢akropis HIIC. HAJId-H-okcumaza mobpe
BHBYCHA Ha (aroruTapHUX KIITHHAX, A¢ il (YHKIA MOB’SA3aHa 13 3HUIICHHSIM 3a
JIOTIOMOTO0 BUPOOJICHUX HEI0 aKTUBHHUX (DOPM KHCHIO MATOTEHHUX MIKPOOPTaHI3MIB.
HAJ1®-H-okcumaza ¢parouuTyounx KITHH — 1€ CKIaIHUA (DEpMEHTHHI KOMILIEKC,

10 CKJIQIA€ThCS 3 ACKUTBKOX OLTKOBUX KOMITOHEHTIB [332].
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HCT-tect BigoOpaxkae KHCEHb3aNEKHUN MeTabosi3M HelTpoduiiB. [lpunuun
Metony nojsirae B Tomy, 1o HCT BimHOBIIO€THCS 10 AudOpMazaHy Mpyu KOHTAKTI 3
AKTUBOBAHUM HEUTPO(DIIOM, 110 y BUIIISAAI I'PaHyJl, HEPO3UMHHUX Y BOJI1 1 OUIBIIOCTI
OpraHiYHMX PO3YMHHMKIB, BIIKJIANA€TbCAd YyCepeauHi ab0o Ha MOBEpPXHI KIITHH.
KinbkicTes audopmazany, 110 BuUIlaja, CIYrye KPUTEPIEM IHTEHCHBHOCTI pPeakKIii.
Helitpoduin kpoBi B HOpMI 3HAXOASThCA B HEAKTUBOBAHOMY CTaHl, TOMY B
ocHoBHOMY He BimHOBIIOIOTHE HCT. lleit moka3nuk HazuBaeTbes cioHTaHHUM HCT-
TecToM. JInsi OIIHKM (YHKI[IOHAJIBHUX PE3EPBHUX MOMNKIMBOCTEH HEUTPOPLIIB
BuKOpucTOBYIOTh HCT-TecT y mpUCYTHOCTI PIi3HUX CTHUMYJSATOpiB. Takuii Tect
HasuBaeThes iHayKkoBanuM HCT-tectom [333].

Jliist moyatky peakiiii 10 npoOipKH Jo/aBalid yCi HEOOX1AHI PEakTUBH, a CaMe:
3abybepennii ¢izionoriunmii posunn (1,8% NaCl) kinskictio 0,05 cm®; 0,05 cm®
HCT-recty; 0,05 cm® posunny 06’ ety nociimkenns; 0,1 cm® remapuHizoBanoi KpoBi.

Hami cymim iHKyOyBanu B TepMocTati 3a Temneparypu 37 °C mpotsirom 15 xs,
nepioandHo ctpymryroud. Ilicns nporo y mpoOipKy JoJaBayiv I’ STUKPATHUH 00’ €M
JTUCTUIILOBAHOI BOJU JJIs JTi3UCy epuTpouuTiB. Toai mpoOipku meHTpudyryBaiu 3a
mBuakocti 1500 o6/xB 5-7 xB. Ilicns neHTpudyryBaHHsS HaIO0CaI0BYy PIIMHY
3muBaM, J0 ocany goxaBamu 0,05 em® dizionoriugoro po3umHy. Ocan
pECyCIIeH3yBaJIH 1 BUJIMBAJINA HA MIPEAMETHE CKJIO.

[Ticns BucuxaHHsS Ma3ku 3a0apBIIOBAIM PO3UYMHOM HEUTPaILHO-YEPBOHOTO
iHAUKaTOpa KOHIEHTpalicro 72%, sSkuil monepeaHbO0 MPUTOTYBAIM HACTYITHUM
YUHOM: 10 75 e’ 96%-ro CIIUPTY JoAaBau 25 M’ IUCTHIILOBAaHOI Bomu. Toxl
100 mMr HeWTpanbHO-4EpPBOHOTO iHAWKAaTOpa po3uuHsIu B 100 cm® OTPUMAHOT' O
pPO3UMHY CHUPTY. 3alMIald B TEPMOCTaTl [0 MOBHOTO po3unHEeHHA. [loTim
BindineTpyBann. bapBauk HaHocunu Ha 40-50 XxB, mmicas  4YOTO 3MHUBAIH
JIUCTUIILOBAHOIO BOJAOIO.

Iliopaxynox pesyrvmamis. 3a pomoMoror Mikpockorny Jlomo Mukmen-1
MiAPaxoByBaIM KUTBKICTh KITITHH, SKi BMIIIyBalid rpaHyiu GopMaszaHy (KIJIbKICTh Ha
100 xaitun). Bincorok HCT-1O3UTHBHUX KIITHH CTAHOBUTH BIJICOTOK BiJl 3arajlbHO1

KUIBKOCTI (haroiUTylOUUX KIITUH KpOBi. 3a KUIBKICTIO 4YacTUH (¢(opmaszaHy B
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MIAPaxXOBaHUX KIITHHAX BUPAXOBYBAIM cepelHId HMUTOXiMIYHUM KoediuieHT (CLIK)

JUTSL OI[IHKHM aKTUBHOCT1 MEPOKCUIA3HUX CUCTEM:

0-a+1-6+2-6+3-2+4-0

CLK = 100

7€ d— KUIbKICTb KJIITHH, Y SIKUX BIJICYTHI IpaHyiu (opmazaHy; 6 — KUIBKICTb
KIITUH, y SKUX KUIBKICTb TpaHyl (opmaszany 3aiimae 1/4 miiomi KJIITHHU;
6 — KUIbKICTh KIIITHH, Yy SIKMX KUIBKICTh TpaHyid ¢opmaszaHy 3aiimae 2/4 momii
KJIITUHU; ¢ — KUIBKICTh KJITHH, Y AKX KUIBKICTh rpaHyl (opmazany 3aiimae 3/4
IUTONI1 KJIITUHU; O — KUIBKICTh KIIITHH, Y SIKUX KUIBKICTh rpaHyi ¢popMmaszaHy 3aiiMae
BCIO TUTOINY KaiTuHH [334].

Busznauenus ¢acoyumapmnoi  (noenumanvhoi) axkmueHocmi  Heumpoinis.
daronuTo3 MokKazye MOTJIMHAIBHY aKTHBHICTH (haroiuTiB KpoBi. B ocHOBI meTomy
JIKUATH 3[ATHICTH (DaromMTiB 3aXOTUIIOBATH YaCTHHKH JIATEKCY.

B mpo6ipky BHocmmu 0,1 cm® 2%-ro posumHy murtpary Hatpiro, 0,1 cm’
cycrensii jgatekcy posmipom 0=1,0-1,3 MKM, BOJHO-COJIbOBY BHUTSDKKY 00’€KTa
nociimkeras 1 0,2 o IIUTBHOT KPOBI, /IO SIKO1 IMOMEPEIHBO 10aTi PO3UHH IeIapuH-
HATpiii 3 pospaxyHkoM | kpamms posumny remapuny Ha | cm® kposi. CrapaHHO
nepeMilnTyBajy nineTyBaHHaM. Toji iHKyOyBanu B TepmocTtati 30 XB 3a TeMIepaTypu
37 °C. IlotiMm nentpudyrysanu npu mBuiakocti 1500 06/xB mpotsrom 10 xB. Ilicns
HeHTpUyryBaHHS 30Mpald HAI0CAJOBY pIAUHY, sika He € moTpioHoto. J[o ocamy
nomaBany 1 kparmo QizionorivHoro po3umHy. Kpamio ocaay 3a J0MOMOTroro
MacTePIBCHKOI IMMNETKH TMEPEHOCWIM Ha MPEIMETHE CKJIO 1 POOMIIM TOHKUH Ma3oK.
[Ticns migcuxanHs Ma3ok 3abapBiroBanu OapBHMKOM Masi-I'proHBanbaa, SKHiA
3MHUBAJIM JUCTUIBOBAHOIO BOJOIO0 dYepe3 2-3 xB. IloTriM HaHocunu OGapBHHUK
PomanoBcbkoro-I'iM3a y posBeieHHI 2 Kparuti GapBHEKA Ha | CM° JHCTHIBOBAHOI
Boau 1 3amumanu Ha 17 xB. [lpemapats 3MuBaIM JUCTHUIHOBAHOKIO BOJOIO,
BHUCYIIIYBaJl HA MOBITPI.

Iiopaxynox pezynomamis. Po3paxyHOK pe3ynapTaTiB mpoBoguian Ha 100
HEUTpO(DITIB y MBOX Mapaiensx 3a JOMOMOTor Mikpockorny Jlomo Mwukmen-1.

Busnauanu nporieHT GarormuTyrouux KIiTHH, Gparonutapauil ingaekc (P;) — KUIbKiCTh
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KJIITHH, TI0 TOTJIMHAIOTh YaCTHHKHM Ta (harouutapHe uucio (P,) — 4ucio YacTHH
JaTekcy B ogHomy ¢arouuti. B HOpMm1 (QaromurapHe 4YHMCIO CTaHOBUTH 4-8,

darormurapuuii ingexe — 40-80% [335].

2.2.6. BumiproBaHHs1 MOP(OJIOTIYHMX XapPAKTEePUCTUK MUIKOBHX 3epPeH

Hanuii anamiz Oyno MNpPOBEAEHO 3 METOK MOPIBHSAHHSA TPaAUIIHHUX
mopdororiyaux napamerpiB II3 Bb 13 pi3HMX Micllb 3pOCTaHHS, Tak 1 3 METOIO
BUJUICHHS HOBUX KUIBKICHUX MOP(OJOTiYHHUX KPUTEPIiB SK OUIbII YYTIUBUX 10
IHTEHCUBHOCTI /{11 HETATUBHUX €KOJIOTTYHUX (DAKTOPIB.

®dotorpadii I13 Oynu orpumani 3a gonomororo CEM Zeiss Evo LS 15. Tlpu
po6oti 31 CEM Bucymeni II3 ToHkMM I1apomM mHoOMIlIadd Ha CHELIaJIbHY JIUIKY
OCHOBY, KpIMWJIM HAa OO0 ’€KTHOMY MeETaJiyHOMY CTONHMKY pgiamerpoMm 10 mwm. I13
dotorpadysanu npu 36utbmeHHAx Big 1000 1o 10000 pasis.

Mopdonoriuny xapaktepuctuky [13 mpoBoauiu, BUMIPIOIOYH TaKl MapaMeTpH
aK JoBkuHa monsapHoi oci (P) (o3Haka 1) — mpsama JiHIS MDK JUCTAIbHUM 1
mpoKcuMalibHUM Totocamu 113, nopxkuHa exBaropiaiabHoro aiametpy (E) (o3Haka 2)
— mupuHa [I3, BigcTaHb MK TOJIOCAMH B €KBATOpIaJIbHI YacTHHI, KYT
po3TalryBaHHs anepTypu 10 KoHTypy [13 (o3Haka 3), BHYTpilIHINA AiaMeTp anepTypu
(mmpuna mopu) (o3Haka 4) 1 JOBXHHY pebOpa amoropiaabHOTro mojisa (o3HaKa S)
(puc. 2.4). AnomnopiasibHe ToJIe — Iie TUToMIa Tpunoposoro I13, 1o oOMexeHa JTiHi€ro,
sKka 3’enHye 30BHIIHI Kpai mop. Kyt posramyBanus aneptypu a0 KouTypy II3
BuMiproBaiu, ockiieku y 13 Betula ameptypu posramoBaHi mo KyTax KOHTYpY Y
BUTJIA1 3 Tonmroca (angulaperturate) [138]. Takox BuzHawamu hopmy I13 abo iHmEKC
P/E — BimHOIIEHHS IOBXWHU TOJSPHOI OCI 1O €KBaTOpPialbHOTO JiaMeTpa.
Omnwucysanu 13, BUKOPHCTOBYIOUH 3araIbHONPHUHATY TepMiHojorito [227]. Kpim
3araJbHO/AIarHOCTUYHMX O3HaK [13, a came JOBKMHU MOJIAPHOT OC1, €KBATOPIATbHOTO
JiaMeTpy Ta XapaKTepUCTUK MOPH, O3HAKK 3 1 5 BHU3HAYAIW, BUXOJSYHU 13 aHATI3Y

ocobmmuBoctelr Oymosu I13 Betula 3rimHo 3 TEpMIHONOTIYHUM CIIOBHHKOM CIIOp Ta

muiky (2006) [138].
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Puc. 2.4 Bunu BumiproBaHb MOP(HOJIOTTYHUX XapaKTEPUCTUK MUIIKOBUX
3epen Betula verrucosa Ehrh.: 1 — nosxuna nossipHoi oci (P);
2 — noBxkuHa ekBaTtopianpHoro aiamerpa (E); 3 — kyT po3ranryBaHHs

aneptypu 10 KoHTypy I13; 4 — noBx)uHA BHYTPIIIHBOTO JiamMeTpa
anepTypH; S — NOBXKKHA pedpa anonopiabHOTO MO
(doro: P. OctpoBebkw, T. IleBmona 2011)

BuwmiproBanu 60 mokazaHb s KOXKHOI MOP(OJOTidHOT XapaKTEPUCTHKH 3
TOYHICTIO 10 COTUX. J[JIsl IIbOTO BUKOPHUCTOBYBAIIH JTIIICH3IHHY mporpamy Axio Vision

40 V 4.8.2.0 (Carl Zeiss, Jena, Himeuunna). MatemaTuuny oOpOOKYy pe3yibTaTiB
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BUMIPIOBaHb NPOBOJWJIM 3a  3arajJlbHONpUMHATAMU  MeTonukamu  [309] 3
BUKOpHUCTaHHsAM Tporpamu Excel 2007 Ta Statistica 7.0.

Jlist mopiBHAHHS MOP(OJOTIYHUX O3HAK MUJIKY, 3arOTOBJIEHOTO B YKpaiHl 1 B
CrnoBauuunHi, OyB 3acTocOBaHUM mapameTpuuHuil t-kputepid CThrojeHTa. PimeHHs
PO 3aCTOCYBaHHA MMapaMETPUYHOI0 METOAY OyJI0O MPUMHSTO Ha MIJACTaBl pE3yIbTaTIB
NEepeBIPKM JaHUX Ha NIANOPAAKYBAHHS 3aKOHY HOPMaJIbHOIO pO3MOAUTY 3a
nonomoroto kpurepiro Koamoroposa-CmipHoBa. JIjisi BUSBIICHHS Ta OLIHKUA CTYIEHS
JHIAHUX ~ 3B’SA3KIB  MDK  MOPQOJIOTIYHUMH  O3HaKaMHU  BHUKOPUCTOBYBAJIH
KOpeJsLiiHuIi aHani3 3a koediientamu kopessiii [lipcona. J{ns rpynyBaHHsS TaHUX

34CTOCOBYBAJIN KHaCTepHI/Iﬁ aHaJi3.

2.2.7. 3acTOCyBaHHSI MATEMATUYHO-CTATUCTUYHUX METOIIB NMPHU OWiHIL

eKCIIePMMEHTAJIBHUX Pe3yabTaTIB

OIiHKY OTpUMaHUX pPE3yJbTaTiB, TMOIIYK B3a€EMO3B’S3KIB Ta BiJMIHHOCTEH
IPOBOAMIIN 13 3aCTOCYBAHHSIM HACTYIMHUX CTATUCTUYHUX METO/IB:

a) OmmcoBa craTucTUKa (MIHIMYM, MAaKCHUMyM, CepeaHE apuMeTHUHE
3HAYEHHS, CTaHJapTHE BIIXUJICHHS, KoedillieHT Bapialtii).

0) Kopemsmiiinuii ananiz — xoedimientT kopessii [lipcona myisi BU3HaAYEHHS
MIpH 3B’ S3KIB MK 3MIHHUMU.

B) JlucriepciiiHuii aHaji3 — BU3HAYEHHS HAaWMEHIII 3HAYHOI PI3HUII 3a TECTOM
cepennix TrroKi.

r) Kpurepiii KonmoropoBa-CmipHOBa  [jis  TEpEeBIpKHM  JaHUX  Ha
MIATOPAIKYBaHHS 3aKOHY HOPMAJIBHOTO pPO3MOALTY, t-Kputepiii CThrogeHTa s
MEePEBIPKU PIBHOCTI CEPENIHIX 3HAUCHB, (O-KPUTEPiii KyTOBOTO MepeTBOpeHHs Dimepa
JUTSL TIOPIBHSTHHA YacTOK, HemapameTpuuanii H-kpurtepiit Kpackena-Yosmtica 1 meton
boudeponi niist BUSBICHHS TOCTOBIPHUX BIAMIHHOCTEH MIXK 3pa3KaMy MUJIKY.

n) Knacrepuuit anani3 juist kiacudikairii 1aHux B MOpQOJIOTIYHOMY aHAIi31.
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e) [lpoctuii Ta MHOKUHHUN perpeciiHuil aHani3 AJig AOCIII)KEHHS BIUIUBY
AHTPONOreHHUX (PaKTOpiB Ta MOroJHUX yMOB Ha mopdonorito 13, BMicTy y HHX
ouky, KK mimiais, AK, ¢pnaBonoinis, BM.

k) Tect BiZMIHHOCTEW cepeHIX 3HAYEHb 3 BHUKOPHUCTAHHSM CEpPEeJHIX,
CTaHJAPTHOTO BIAXWJICHHS 1 KUIBKOCTI 3MIHHUX JJisl MOIIYKY Haii30anaHCOBAHIIIOIO

3pa3Ky MUJIKY.
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PO3I1JI 111
XAPAKTEPUCTHUKA BIOJIOITYHUX, MOP®OMETPUYHNX
TINOKA3HUMKIB TA BIOJIOI'TYHOI AIi MUJIKY
BETULA VERRUCOSA EHRH.

3.1. BctaHoBJIeHHA XiMiK0-0i0/10riYHUX MOKA3HUKIB MUJIKY
Betula verrucosa Ehrh.

3.1.1. BcraHoBJieHHsI 0i0XiMIYHUX CKJIAIOBUX MUJIKY

[IpoBecTr mOBHUN O10XIMIYHUI aHami3 OyJb-IKOTO O10JIOTTYHOTO O0’€KTY €
3aBJaHHSIM CKJIAIHUM, JOPOTMM 1 HE 3aBXIH OOIPYHTOBaHMM. B OCHOBHOMY
BU3HAUYAIOTh TOJIOBHI CHOJYKM (BMICT OULIKIB, KHpIB, BYIJIEBOJIB, BITAMIHIB TOIIO)
a00 KOHKPETHI PEYOBHMHHU TICBHOTO KJIacy OPraHIYHUX Ta HEOPTraHIYHHUX CIOJYK
3QJIEKHO Bl METH JOCIITKeHHS. bylio BU3HAYeHO CHieKTpU 010XIMIYHUX CKJIaJIOBUX
nuiky bb, okpemMo BMIcT OUIKiB, KUPHOKHMCIOTHUM ckiaja JimiaiB, BMicT AK Ta
(b1aBOHOIIB, K1 JO3BOJSIOTH OOTPYHTYBAaTH BA.

Pe3ynpTaTi aHamizy 010XiMI4HOTO CKJIaay MUIKY MpeACcTaBieHo y BUrismi [Y-
dyp’e Tta Paman cnektpiB Ha puc. 3.1 ta 3.2. 3HavyeHHS OTPUMAaHUX IIIKIB, SKi
BIJIMOBIIaIOTh KOJUBAHHAM (YHKI[IOHAJbHUX TPyN XIMIYHUX PEUOBHH Ta iX
MOSICHEHHsI BIMOBIAHO 3 JITEPAaTypHUMH JDKEpeIaMu MPEJICTABICHO B J0JaTKy B
Tabx. 1.11 1.2 [158, 159, 161, 162, 336, 337].

[IIupoka iHTeHCHBHA cMyra 3 MmiKoM OJn3bKo 3388 et BIAIOBIA€ BaJICHTHUM
KOJMBAHHSAM MOJIEKYJ BOAM 1 TIAPOKCWIBHHX TPYyN BYriaeBoAiB. Byxkua obmactb
3010-2850 cm™” Binmosimae BamentHuM kommBamHsM CH rpym. CnaGka cmyra
6am3pko 3010 cM™ XapakTepu3ye BaleHTHI KoiuBaHHS HeHacmaerux =CH rpym, 1o
BKa3ye Ha NPUCYTHICTh apOMaTUYHUX PEYOBUH a00 KapoTHHOImiB. JIBI BY3bKHX
cmyru 2926 e’ i 2854 oM™ BimmoBimaroTh AHTUCUMETPUYHUM 1 CHUMETPUYHUM
BaJICHTHUM KOJMBaHHSIM MeTuieHoBUX rpyn CHj, siki MOXHa BiJHECTH, TOJIOBHUM
gypHoM, a0 minimiB. Ilmede 2960 em?t i cnmabkuii mik 2873 cm cBiguats po

AHTUCHUMETPHUYHI 1 CHMETPUUH1 KOJIMBaHHS MeTuIoBUX rpyn CHs, siki XapakTepHi AJist
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6inkiB. O6macts 1800-1500 cm™ micTuTh iHTEHCHBHI CMYTH, SIKI BIJIMOBIIaIOTh,
TFOJOBHUM YHHOM, BanieHTHHM KommBauHsM C=0 i C=C rpym. JIa mieda 1738 cm™ i
1710 cM™" HEMOHCTPYIOTh MPHCYTHICTH CKmamHmx edipis (KkupiB) i opramiurmx

KHCIJIOT.
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Puc. 3.1 IH-®yp’e-ciextp kBiTKOBOrO muiky Betula verrucosa Ehrh.: a — cnextpu
yCiX MUJIKOBUX 3pa3KiB; 6 — yCepEIHEHUM CTIIEKTP 3 IHTEPBAJIOM CTaHIAPTHOTO

BIIXWJICHHS

I'pyma cmyr — 1678 cm™, 1655 em™ (maxcumym), 1636 cm™, 1604 cm™, ski
CHJIBHO TEePEKPHUBAIOTHCS, CBITYUTh MPO HASBHICTH OUIKIB, apOMaTUYHUX PEYOBHUH 1
coreii opraniuaux kuciaor. Cmyra 1548 cm™ Bkasye Ha xonmmBauHs amix Il Ginkis.
Crmabka cmyra 1518 cm™ BigmoBimae apoMaTHYHHM KHCIOTAM, HANPUKIAL,
depynosiii a6o napa-kymaposiit. Cmyra mpu 1454 cm™ BimmoBizae acuMeTpHaHEM
nedopmariitanm konuBaHHsM CHj Tpyn, ska BKazye TOJOBHUM YHWHOM Ha OUIKH.
[Irewe 1467 oM™ cBimumts mpo HOkmuHi kommBauus CH, rpym mimigis, cmyra
1415 cm™ BKasye Ha cOIi OpraHidHHX KHCIOT, cMyra 1246 cM™ — Ha cknamHi edipu
ta kucnotn. O6macte 1150-930 cM™, siKy 9acTo HA3MBAIOTH «OOIACTIO LYKPiB»,

MICTUTh CMYyTd BaieHTHUX konuBaHb rpyn CO, CC i, meHmot Miporo, CN, ki
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BKA3yIOTh TOJTOBHHM YHHOM Ha BYTJIEBOM i MEHII Ha imiau i 6inkn. Cmyra 836 cm™
BKa3ye Ha mekTuH. B o6macti 700-500 cM™ 3HAXOMATHCS CMYTH CKENETHHX KOJTHBAHb
pi3Horo noxojkeHHs. B minomy [Y-@yp’e-cnextp nuiky BigoOpaxae NpUCYTHICTD il
TOJIOBHUX XIMIYHUX KOMIIOHEHTIB — OUIKIB, JIMIiIB 1 BYrjeBOIB. TakoX BHUSIBIICHI
OpraHivHi KUCJIOTHU, BKIIFOYat0YH (PEHOJIbHI KUCIIOTH.

HasiBHicTh mieda npu ~1660 cM™ (6inkn) i fforo BincyTHicTs mpu 1570 cm™ €
XapakTepHoto pucoto muiky bb [162], mo MokHa criocTepiraTH 1 B JaHOMY BHUIIQJIKY

(muB. puc. 3.2).
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Puc. 3.2 Paman-cnextp kBiTkoBOro muiky Betula verrucosa Ehrh.: a — cnexrpu ycix
MUJIKOBUX 3Pa3KiB; 6 — yCepeHEHUN CIIEKTpP 3 IHTEPBAJIOM CTaHIAPTHOTO

BIIXWJICHHS

HaitinrencuBrimuii mik 1605 cM™ BHHHKA€ 3 KiTbLEBOI CTPYKTYPH (EHITBHOT
rpynu [161]. Cmyra 1447 cvm™ BinoGpaxae BB rpyrm CH, (mimian). Tummi cmyru
CepenHbOI IHTEHCHBHOCTI TpHCyTHI Ommsbko 1312 em™ (mimion), 1263 cv™ (6inkn),
1169 cm™ (6inkm, HykneinoBi kumcmotm), 1126 cm™ (mimizm, Byrmesoam), 1109-

1063 cm™* i 978 cm™ (mimigm, ByrieBoau), 852 em? 3 mreuem 6muspko 830 cmt
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(nybner tuposuny), 716 em™t (HyKJI€THOB1 KHUCIIOTH) 1 642 cm™ (6inkn). Cmyra
«JIUXaHH» (PEeHLIaTaHIHOBOTO KUIBIIS € MapKepoM OuIKa.

OO6uzBa crieKTpu BiAOOpakaroTh MOPIBHAJIBHUN cKkiaa Nwiky bb, mpucyTHICTb
PI3HUX XIMIYHUX PEYOBHH (OLIKIB, JIMiAiB, ByrJIeBOAIB). Ajle HAHOLIbII BUPAKEHUMHU
cepenr  HuUX Oyayte Bce ok nomideHonu. BoHum  XxapakTepu3yrOThCs

HaWIHTEHCUBHIIIMMU TKaMU Ta CKJIQJHICTIO IHTepIpeTarii.

3.1.2. BuzHaueHHs piBHs ekcnpecii reda Bet v 1 B muiky

PiBens excrnpecii aneprenHoro reny Bet v 1 0yB minrBep/ukeHU 1 BUSHAUCHU N
JUTSI IIECTU PI3HUX 3pa3KiB MUJIKY 3 YKpaiHu, siki OyJiM 3arOoTOBJICH] Ha ypOaHi130BaH1i
Teputopii HaBkoo M. KuiB Ta y M. Ky3HenoBchk PiBHEHCHKOi 00:1., a TaKOXK s
TPbOX 3pa3kiB Muiky 3 M. Hitpa 3a gomomororo IIJIP 3 merexiiero «3a KiHIEBOIO
TOYKOIO».

Kinekicna I1JIP y peansHOMY yaci mokaszasia BIAXWICHHS Y BITHOCHOMY BMICTI
Oinka Bet v 1 cepen 3paskiB 3 pi3HHX Miclb 3pocTanus (puc. 3.3). ¥ Bcix BHMagkax
criocTepiranu 30uIbIeHHs ekcrpecii Bet v 1 mopiBHAHO 3 KOHTPOJBHHUM JIICOBUM
3pa3KoM, 3aTrOTOBJICHUM B Y KpaiHi.

Sk nmokazano Ha puc. 3.3, ekcripecis Bet v 1 cepen ykpaiHChKHX 3pa3KiB IMHIIKY
3HAYHO HWXXYa y Oepi3, skl poCcTyTh Ha ypOaHizoBaniii Teputopii (BV1, BV2a, BV2b,
BV4), nix B MapriHaibHUX paiioOHaX, /i€ MO CYCIACTBY HEMAE Hi KUTIOBHUX, HI THIIHUX
tuniB OyauakiB (BVS, BV6). V 3paskax 3 ypOaHi30BaHHX MICIlb 3pPOCTaHb IpHU
MOPIBHIHHI 13 JIICOBUM 3pa3KoM, eKcIipecis anepreny Bet v 1 B cepennbomy Buia y
1,5 pa3u (BapiroBanacs Bin 0,77 1 g0 2-X pasiB). Y 3pa3kax, 3aroTOBJICHUX Ha KOPAOHI
ypOaHi30BaHUX TEPUTOPIiH, ekcrpecisa anepreHy Bet v 1 Oyma nume y 0,55 pa3is
BUIIOIO TIPY TIOPIBHSHHI 31 3pa3KOM 13 JIICY.

Jlst 3paskiB 31 CnoBampbKoi peciyOIiKy, 3arOTOBICHUX HAa TEPUTOPIi OTHOTO
MiCTa, 3HAYEHHS eKcIpecii moxiOHi, ocoOommBo I 3pa3kiB 3 aepeB BV7 1 BV, ski

3pOCTAalOTh HENAJICKO OJWH Bij omHOTrO (muB. puc. 3.3). 3HayeHHS eKcmpecii reHa
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ONM3bKI 10 Takux 3 ypOaHI30BaHUX MicCLb 3pocTaHb B YkpaiHi. llopiBHsHO 3

KOHTpOJIEM piBeHb ekcnpecii Bapiroe Bia 1,03 go 1,65 pasis.

By | 5 72
Bve | 413

g P

By, |y 12°
pvs | 104
gy |y 103
Bv2y |EEED 0,61

pyi | 058

Bv4 | 05

Puc. 3.3 Bizyanizaiiisi CriiBBIAHOIIEHb €KCIPECii JOCTIKYBAHUX 3Pa3KiB MUAJIKY

Betula verrucosa Ehrh. i3 koutponsaum 3pazkom (BV3)

BiaminHOCTI MIX pIBHAIMU eKcmpecii qo0pe 3apeecTpoBaHi s OaraTbox
ajepreHiB Ha pi3HUX eTtanax pocty [338, 339]. Takox iCHYIOTH JOCTIIKEHHS 100
PI3HUX PIBHIB eKcIpecii anepreny /Uil 3MiHHUX KiiMaTiaHuX yMoB [340]. V cBoemy
nocaimkendi M. Bryce et al. [67] mokasas, 1110 THIOK Oepe3u 3 MICHKHX PailOHiB Ma€e
OUTBIII BUCOKHH ajiepreHHUi IMOTEHIlian, HiX MUIOK 3 CUIBCHKOI MICIIEBOCTI, X0ua
BMICT ajiepreHy 3anumaeThes HeaminauM. M. L. Helander et al. [25] mokasas, 1o
BIICTAaHb B JDKEpEed TMPOMHUCIOBUX 3a0pyaHEHb, 30KpeMa KOMOIHOBAHOTO
3a0pynuenns BM 1 miokcumoMm cipku, HE Kopenroe 3 ekcrnpeciero Bet v 1. ABropu
JUUILTA BUCHOBKY, IO 1HIII (DaKTOPH, BKIIOYAIOYH 3aTIHEHHS, BIACTUBOCTI IPYHTY Ta
reHeTHYHuN (POH JepeBa MOKYTh 3HAYHO BIUIMBATH HA KUIBKICTh 1 CKJIAJ] aJepreHiB
mwiky Oepesu. [TiTBepKCHHSIM TOMY € pe3ynbratu Aociipkers M. Hjelmroos et al.
(1995), sxmii oKa3aB HEOTHOPIAHICTH OLIKIB MWIKY JUIS OKpemoro jaepeBa Betula
pendula [341]. Bumict anepreHiB OunbImmii 3 MiBACHHOT cTopoHH Oepiz. M. Hjelmroos
TaKOX BIIMITHB, 1110 MUAJIOK Oepe3u, 310panuii moOiImu3y aBTomMaricTpasieii abo 1HIIOro

JOKEpeJia HACHUYEHOrO0 pPYXy TPAHCIOPTY, XapaKTEpHU3YETHCSA HHU3BKUM BMICTOM
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aJIepreHiB MOPIBHIHO 31 3pa3kaMu 13 KOHTpOJbHUX paioniB [25]. M. Focke et al.
[139] 3a3HauMB, 110 HA EKCHOPECII0 ajJepreHy 1 BMICT B MUJIKY MOYKHA BIUIMBATH,
HaIpUKiIaa, yMoBaMu 3poctanHs 1 pakropamu HIIC, nuisxom BuOOpy NEBHUX COPTIB
pociiuH ab0 yMOB 30MpaHHs, KIIMAaTHYHUMU YMOBaMHU 1 CTaIIIMH J103p1BaHHS MUJIKY.
Jlo Toro x J. Buters et al. [342] nokasas, mo Bumyck Bet v 1 Takox Bapitoe 3 poky B
pik. IlunkoBi aneprenu, Taki sik Bet v 1, mBHAKO MIrpylOTh 10 €K3MHU MUJIKY Y
BOJIOTMX YMOBaX, a, OT’K€, 1 YMOBHU 30€piraHHs MOXKYTh BIULTMHYTH Ha KOHLIEHTPALIIO
anepreny y I13.

VY Hamomy BUNAAKY ycl JOCHIKyBaHI 3pa3ku nmuinky bb Oynu 3i0pani B
OJIHOMY DOIIl 1 32 JIeHb J0 IBITIHHA (B 1HIIOMY BUMAJKYy MUJIOK HE BHCHUIABCH O 3
NWISIKIB (BJIACHI CIIOCTEPEKEHHsI)), TOMY Taki (pakTOpH BIUIMBY Ha pe3yibTaTH
excrpecii Bet v 1 sk pik 3aroToBKu, CTajis 3piI0CTI MWIKY, KJIIMAaTU4YHI YMOBH,
YMOBHM 30MpaHHS MOXHa BUKIIOUUTH. Tomy BapiaOenbHICTh ekcrpecii Bet v 1
3paskiB Twiky bb Moke CBIAYUTH MPO BIIMB MICIS 3pDOCTAHHS HA CUHTE3 MPOTEiHY.

MOXTHBO MPUYUHOIO TOMY € SIK O10THYHI, TaKk i abioTuuHi pakTopH.

3.1.3. BuzHaueHHs1 BMICTY BaKKHX MeTaJiB Y MUJIKY

3a Bmictrom BM mnwmnok BB 3 pi3HHX THNIB 3€JI€HUMX HACaHKEHb TaKOXK
Biapi3HseThes (Tadma. 3.1 Ta puc. 3.4, 3.5). HaiiGinbine Bin 3a0pyaHeHni HikeaeM (B
cepennboMy 1,69 Mr/kr, yactka y BicoTkax ctaHOBUTH 43,1 (auB. puc. 3.5)), ue I13
13 Jicy Ta aepoapomy, Haiimermie — pryTTio (0,004 mr/kr, 0,1 % BiAmoBinHO) 3 ycCixX

JOCITIJDKYBaHUX €KOTOITIB.
Tabmuusa 3.1

Bwmict Baxxkux metaniB y muiky Betula verrucosa Ehrh., mr/kr

3pa3ok X Sx V% Cep CHHE BEIx
3pa3KiB
Kamwmiii (Cd)
BV1 0,103 0,005 18
BV3 0,560 0,005 9 0.23
BV6 0,210 0,005 18 ’
BV9 0,046 0,005 18
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IIpooosorcenns maobn. 3.1

[Tnrom6ym (Pb)
BV1 0,33 0,05 18
BV3 0,31 0,05 18 0.35
BV6 0,52 0,05 18 ’
BV9 0,24 0,05 18
[igpapriym (Hg)

BV1 0,003 0,002 13
BV3 0,004 0,002 13
BV6 0,005 0,002 13 0,004
BV9 0,005 0,002 13

Xpowm (Cr)
BV1 0,50 0,3 17
BV3 0,51 0,3 17
BV6 0,87 0,3 17 0.68
BV9 0,84 0,3 17

Muiir’sik (AS)

BV1 <0,3 0,3 —
BV3 <0,3 0,3 — <03
BV6 <0,3 0,3 — ’
BV9 <0,3 0,3 —

Hikens (Ni)
BV1 1,56 0,2 19
BV3 2,41 0,2 19 169
BV6 2,10 0,2 19 ’
BV9 0,67 0,2 19

Cenen (Se)
BV1 0,24 0,10 19
BV3 0,67 0,10 19 0.56
BV6 0,12 0,10 19 ’
BV9 0,19 0,10 19

KobansT (C0)

BV1 <0,1 0,1 —
BV3 0,15 0,1 14 0.12
BV6 0,11 0,1 14 ’
BV9 HB — —

[Ipumitka: X — cepenHe 3HAYEHHS, Sy — CTaHAApTHE BiAXWIEHHA, V% — koedilieHT Bapiallii,

HB — e Bu3Hauamm

Ha puc. 3.4 mpointocTpoBaHO HASBHICTH JOCTOBIPHUX BIAMIHHOCTEH y BMICTI

kaamito B I13 3 yciX AOCHiKyBaHMX €KOTOITIB, Y BMICTI HIKEIIO — y THIKY 13

MapKOBOi TH MPUAOPOKHBOI 30H, OCKUTBKU MIX JIICOBUM MUJIKOM 1 TAKHM 3 TEPUTOPIT
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aepoapoMy HEMae BIIMIHHOCTEW. 3a BMICTOM IUTIOMOYMY TakKoXK PI3HUTHCA 3pPa30K

nuiky Bb 13 Teputopii aeponpomy nopiBHsAHO 3 [13 3 ycix iHmmMX Micub 300py, a 3a

BMICTOM CEJIEHY — 3pa30K MUJIKY 13 JICOBOT MICIEBOCTI.

= 3,0
s [ Inapk
5 25- [ nic
= I aepoapom
o0 I nopora
2,0 -
MpumiTka:
1,5 As* <0,3
Co popora - HB
Hg* cnign
1,0 1 9
0,5-
0,0 1

Cd Pb Cr Ni Se

As*

Co Hg*
Baxxkuin meTtan

Puc. 3.4 Bmict Baxkkux metaniB B muiky Betula verrucosa Ehrh. 3anexuHo Big Ty

3CJICHUX HACAIXCHb

593301

 Ni
M Se
M AS

M Co

Cr
M Ph
M Cd
M Hg

Puc. 3.5 Yactka Baxxkux MeTaliB B 3pa3kax mwiky Betula verrucosa Ehrh., %
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Tak ax BM B nuiky € oaHUM 13 (I3UKO-XIMIYHMX KPUTEPIiB HOT0 SIKOCTI, iX
BMICT KOHTPOJIOETHCA I NWIKY OMKOJIMHOrO, MEQy 1 Ma€ IMEBHI OOMEXEHHs.
[lopiBHIOIOUM OTpUMaH1 3HaYEHHS 3 ICHYIOUMMH BUMOramu A0 Bmicty BM y nuniky
O0mxonuHoMy (Tabu. 3.2), 6aunMo, 110 BUMOTH HE MOPYILIEHI JIMIIE JIJIsl BMICTY PTYTI
13 MpEeJICTaBICHUX JaHUX. 3a BMICTOM KaJMil0 HOopMa rnepeBuiieHa B 1,03-5,6 pasiB y
BCIX 3pa3kax MWIKy, Kpim croBanbkoro (BV9), 3arotoBneHoro Ha Teputopii
KUTJIOBOTO KOMIUIEKCY MOOJIU3y aBTOMOOUIBHMX HOpir, A€ KaaMiio MeHiie B 2,2
pasu. 3a BMICTOM CBHHI[IO BCI 3pa3Kd B HOPMi, OKpPIM HE3HAYHOTO ii MEepPEeBUIICHHS B
1,04 pa3u B MUKy 3aroTOBJIGHOMY Ha TepuTopii aepoapomy (BV6). ¥V 3pazkax BV9 i

BV6 nopma nepeuiiieHa 1 3a BMictoM xpomy B 1,68 ta 1,74 pa3u BiANOBIAHO.

Tabmusa 3.2

Bumoru 10 BMicTy BaKKHX METaliB y OJIKOJIMHOMY MUIIKY, MI/KT

Jlxxepero Cd Hg Cr As Pb
Tonbebkuii crapgapr, 1997 B4 0,05 0,02 — 0,20 0,5
Chlebo et al., 2001 "*¥! 0,100 | 0,050 | 0,500 | 1,000 —
Campos et al., 2008 ! 0,03 0,01 — — 0,5

XpoM, PTyTh Ta KaJMiii MalOTh BHpPa)XeHY IMyHOTpOmHY aifo [26]. CBuHelp i
KaJIMild BBa)KaIOTbCSI OCHOBHMMH TOKCHMYHMMH BM 1, TakuM 4YMHOM, € HaWOLIBII
JacTUM TpeaMeToM nociipkeHsb [148, 344]. Kaamiit y IpyHTI HE PO3KIIaJIa€ThCs,
3aJIMIIAETHCS B HBOMY, IO TPHU3BOAUTH JI0 3a0PYAHCHHS POCIIMH, TOJJOBHUM YHHOM,
yepe3 nudy3ito MeTany B KOPEHEBY CUCTEMY. Y POCIMHAX KaaMii y)Ke pyXJUBHIM.
3B’s3yeThes 3 (parMeHTOM OunKy. JIOCHIDKEHHS IMOKa3ylTh, IO IHJIOK JTYXKe
MIIXOMUTh JIJIS 1HAWKAIii KaaMiro, Tak Sk [13 MicTsaTe 6arato OUIKOBUX PEUYOBHH 3
cynbdrinpmibanmu SH-rpynamu, 10 SKux npuennyerbes kaamii [148, 344]. Tumosi
JpKepeia CBUHITIO 1 KaaMilo — TPOMHUCIIOBI Ta3u 1 Tpancmnopt [22, 345]. YV 1pyHTH
MPUIOPOKHIX EKOCHCTEM 3 TIPOYKTAMHU 3TOPSHHS MAINBa, a8PO30JIbHUMH YaCTKaAMU
(3a paxyHOK KOpO3ii MeTaJeBHX YaCTHH aBTOMOOLIIB, 3HOCY NPODKIKUX YaCTHH
JIOpIT, KOJIC 1 TaJbMIBHUX KOJIOJOK) TMOCTIHHO HAIXOIWTh IIMPOKWUN criektp BM

[185]. KonmenTpamis wmeTasly B TPYyHTI 3aJeXHTh BiJ] IHTEHCUBHOCTI PYyXy
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aBTOTPAHCIOPTY, MICIIEBUX YMOB TOIIIO 1 MOXe JocsiraTu mupuHu 10 100 M 1 BUCOTH
5-8 metpis [291].

B pe3ynbraTi IpoBeAEHOTO JOCHTIIKEHHSI BCTAHOBJICHO, 110 OEPEe30BUI MUIIOK
IOyXe YyTIMBHM 10 Jii 3a0pyAHIOIOUMX PEYOBHMH. BCl MOCHIKYBaHI 3pa3kd Maju
MIEPEBUILICHHS ICHYIOUUX BUMOT K MiHIMyM 110 ogHOoMY BM, 1 11e e g0 Buxoxay 113 B
atMocepHe moBiTps. [loTpamuBmiM B MOBITPA, TAaKUM MHIOK CIHPUSTUME
MOIIUPEHHIO CYNMYTHIX TEXHOT€HHUX 3a0py/IHEHb, MITPalLlil aJIepreHHUX KOMILIEKCIB 3
BM i crane mnpuunHOO BUHUKHEHHs HetumoBux A3 [218]. CucremaTuuHui
MOHITOPUHT KOHIIEHTpAallli TOKCUYHUX METAJIB B aTMOcdepi, IPyHTI, BOJ1, CAHITApHI 1
TEXHOJIOT1YHO-TIPO(DUTAKTUYHI 3aXOJU € OCHOBHUM METOJIOM JJIsl 3HUKEHHSI BMICTY
metaniB 'y HIIC [346]. PanHe BuUSIBIEHHA NiABUIICHUX pPIBHIB 3a0pyAHIOIOUKX
peyoBun y HIIC mae ictorHe 3HaueHHs. ToMy ayke BaKJIMBO BUKOPHCTOBYBATU

MUJIOK B SIKOCT1 OJTHOTO 3 UyTJIUBUX O10JI0TTYHUX MOKa3HUKIB 3a0pynneHHs HIIC.

3.1.4. Mikpobiosioriuna sikicTb NUJIKYy

Ha muiaxky BB BusBiena 3wmimrana wmikpobiota (tada. 3.3). KimbkicTs
npeAcTaBHUKIB ponuHu Enterobacteriaceae B mgociimkyBaHUX 3pa3kax MMHIKY
konmBajiach y Mexkax 0,00-5,14 log KYO/r munky (puc. 3.6 a, 6). CiooBaiibKi 3pa3ku
nuiky Bb B minomy Oynu 3a0pynHeHi Ouiblie i MK HUMH HEMa€ JIOCTOBIPHOI
pisaumi. Cepen ykpaiHcbkoro mnwiky B 3paskax BV3 1 BV4 Bzarami He
criocTepiraiocss eHTepoOakTepid micis a00u  KynbTuByBaHHS. [lopiBHIOIOYH
YKpaiHChKI Ta CJOBaIbKi 3pa3Kd THIKY 3a JIOMOMOTOI0 TeCTy cepenHix Thioki,
JOCTOBIPHY PI3HUINIO BHSBHIIM Cepel IBOX rpyn 3paskiB: BV2a, BV2b, BV5, BVG6,
BV7, BVS, BV9 i BV1, BV3, BV4. 1li pe3ynbrati BKa3ylTh Ha Te, 0 MWIOK bb
3paskiB BV1, BV3, BV4, BiniOpanwuii 3 HacamkeHb mapky M. Kuis, micy ¢. Xorpku Ta
npu Jopo3i cmr. IBaHkiB 3a0pyaHenmit menmre. 3rigHo Campos et al. (2008)
KUTBKICTh €HTepOoOaKkTepiii B MWIKYy HE TOBHHHA TEPEBUIIYBATH 3HAYCHHS

100 KYO/r. 3a mmm mnokazHukoM muiaok bb 31 CrnoBayumHuM Mae HH3BKY
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MIKpoOiosioriuny sikicte. Cepen  yKpalHCBKHUX 3pa3KiB MWIKY HOpMa TaKOX

nepeuiieHa (BV2a, BV2b, BV5, BV6).
Tabnaumg 3.3

Mikpo6ioTa nunky Betula verrucosa Ehrh., KYO/r ta log KYO/r nunky

[IpencraBHUKH AnaepoGHi Me30(1)im.>Hi
POIHH OakTepii acp 06H.}. ['pubu
3pazku Entezrobacterlaceae ; (ZSaKTepn ,
10 10 lo 10 lo 10 lo
kyor | EKYOI | oo oo | kvor | kYO | kvor | kyOn
BV1 1 2,007 8 2,90% — — 3 2,48%
BV2a | 105 4,02° 475 | 4,68° — — 11 | 3,04%®
BV2b 2 2,30° 61 3,79° — — 18 | 3,26%
BV3 0 0,00% 608 | 4,787 — — 138 | 4,14°
BV4 0 0,00% 3 2,48% — — 17 | 3,23%®
BV5 35 3,54° 81 3,917 — — 8 2,90%
BV6 146 4,16 795 | 4,90° — — 24 | 3,38
BV7 | 1180 5,07* — — 2638 | 5,42° 54 | 3,73
BV8 | 1212 5,08° — — 762 | 4,88 9% | 3,98
BV9 | 1380 5,14* — — 932 | 4,97° | 156 | 4,19°
[Tpumitku: a, b, c,... — paHXKyBaHHS CEPEIHIX 3HAYEHB 3TiAHO 3 TecToM cepenHix Trioki (p<0,05).

OnnakoBi OyKBM B MeEXaxX CTOBIYHMKA BKAa3ylOTh Ha HEIOCTOBIPHY PI3HUILIO MDK CEpEeIHIMH
3HAYCHHSIMU; «—» — HE BH3HAYAIIN

KinpkicTh aHaepoOHUX  OakTepii, MOCHIDKEHUX JIUIIE JJIs  3pa3KiB
ykpaiHcekoro nwiky bbb, 3naxomunmace B mexax 2,48-4,90 log KYO/r numnky
(puc. 3.6 B). Halimenm 3a0pyiHeHUM BUSBUBCS 3pa3ok BV4, Haitoinem — BV6. Tect
ThrOKI MIATBEPIUB MK HUMHU JOCTOBIPHY PIZHHUIIO, ajie TAKOXK BITHIC JO MEHII
3a0pyaHeHUX 3pa3kiB muiaky 1 BV1, a mo Oinpmr 3abpyaHeHux yci iHmi. B mimomy
KUTbKICTh aHaepoOHMX OakTepii Ha 3pa3kax mwiky bb BusBwmmcs Ouibin
YHCICHHUMH TOpPIiBHSHO 3 eHTepoOaktepismu. 3rimro Campos et al. (2008)
3abpyaaenns Salmonella mae 6yt BincyrniMm Ha 10 T maky, Staphylococcus aureus
— Ha | r mmiuky. 3a uuM nokasHukoM mnuwiok bb 3 Vkpainm Mae HU3BKY

MIKpOOIOJIOT1YHY SKICTb.
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a 0 B
Puc. 3.6 Kononii mikpoopranizmis Ha yamikax [lerpi:

a, 6 — xonoHii Enterobacteriaceae; ¢ — kos0Hii aHaepoOHUX OakTepiii

KinbKicTh  BUSIBIEHUX  KOJOHIM  Me30pUIBHMX  aepoOHUX  OakTepii,
JOCJIJDKEHUX JIMIIIE JUIs 3pa3KiB cioBalibkoro mwiky bb, konuBanack B Mexax 4,88-
5,42 log KYO/r nunky. B 3aranpHiil KUIBKOCTI aepoOHUX OaKTepiil € BiIIMIHHOCTI.
3rigHo 3 pexkomenmamismu Campos et al. (2008) 3arambHa KiTBKICTH aepoOOHHX
OakTepili HE MOXKE TMEPEBUIIYBATH 10° KYO/r. 3pa3ok nunky BV7, 3arotoBnenuit
O11s1 aBTOMOOUIBHOT JOPOTH, 3HAYHO MEPEBUIILYE IO HOPMY B 26 pa3iB 1 JOCTOBIPHO
BIJIpI3HA€TBbCS BiJ 1BOX 1HmMX 3paskiB (BVE8 1 BVY), 3i6panux Ha Tepuropii
6oraniyHoro cany CAY Tta 3 npunopoxHix Hacamkenb M. HiTpa, siki i nmepeBUIyIOTh
y 8 19 pa3iB BiZNIOBIIHO.

MikpockoniyHi rpubu BusBIeHO y Kinbkocti 2,48-4,14 log KYO/r nHa
yKpaiHchkux 3paskax nmwiky bb, 3,73-4,19 log KYO/r — Ha 3pa3kax cioBaIbKoro
nuiky (puc. 3.7 Ta 3.8). Cepen yKpalHCHKOTO HMHJIKY HaWMEHIIE KOJIOHIH rpuOiB
BUABJICHO Ha 3pa3kax BV1, BV2a, BV2b, BV4 i BVS5, B Mexax 3HaueHb SIKHX HEMae
JOCTOBIPHOT PI3HMII 3TiAHO 3 TecToM ThioKi. 3pa3ku muiaky BV3 1 BV6 3a0pynneni
OinpIe 1HIIMX 3pa3KiB yKpaiHChbKOTO MIIKY. Cepen cloBaIbKoro MUKy HanOuIbie
3a0pyIHEeHMH TUJIOK Oepi3, IO POCTyTh B THUIOBUX MICBKUX YMOBax —
4,19 log KYO/r: nobnu3y XUTIOBUX OYIUHKIB Ta aBTOMOOLIbHOI Tpacu (BV9).
YMoBu 3pocTaHHS Ha TeputTopii OortaniuyHoro camy (BVS8) Ta BigHOCHa #oro
omm3pKicTh (BV7) 3ymoBuiM MeHIIE KUIBKICHE 3a0pyIHEHHS MIKPOCKOMIYHUMU

rpubamu Ta apixmkamu (3,98 13,73 log KYO/r BigmnoBigHO).



80

Hopma [1st ApbKIKiB i rpubiB He moBHHHA mepesuutyBaty 5-10* KYO/r [160].
Konen 3 ykpaiHCBKMX Ta CIOBalbKUX 3pa3KiB nmuiky bb He mnepeBumiye uei

KpUTEPii MIKpOO10JIOTTYHOT SIKOCTI MHUIIKY.

Puc. 3.7 Kononii rpubiB Ha 3pa3kax yKpaiHChKOTO MHJIKY

Betula verrucosa Ehrh.

BV7 BVv8 BV9
Puc. 3.8 Kononii rpu6iB Ha 3pa3kax CJIOBAIbKOTO MUIKY

Betula verrucosa Ehrh.

Kononii rpu6iB Oynu i301p0BaHi Ta ineHTH(}IKOBaHI Ha PiBHI pOAY 3TIAHO 3
«Dictionary of the Fungi» [204]. 3pa3ku nuiaky bb BusBuimcs 3a0pyaHeHUMH
npeacraBuukamu  poxis  Penicillium, Cladosporium, Alternaria, Aspergillus
(puc. 3.9), mpibkmkamMu, a Ha ClOBalbKkoMy 3pa3ky mnwiky BV8 momatkoBo

inenrudikoBano Rhizopus.
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B

Puc. 3.9 Inentudikosani MmikpockomiuHi rpudu Ha muiky Betula
verrucosa Ehrh.: a — Alternaria spp.; 6 — Penicillium spp.; ¢ — Cladosporium

spp.; 2 — Aspergillus spp.

Haituacrime 3pa3ku cioBanbkoro muiky 3a0pyaHeni Alternaria (45%) i
Cladosporium (40%) (puc. 3.10), 3pa3ku ykpaincbkoro muiky — Penicillium (48%) i
nemo menmie Alternaria (27%) (puc. 3.11). 3a Bmictom Aspergillus — 7 i 10 %

BIIIIOBIIHO.

M Rhizopus

M Penicillium

u Aspergillus

M Cladosporium
M Alternaria

Puc. 3.10 YacToTa mpucyTHOCTI MiKpPOCKOIIIYHUX MIIETIAIbHUX TPUOIB HA TTHIIKY

Betula verrucosa Ehrh. 31 Cnoayunuu
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M Alternaria
® Aspergillus
i Cladosporium

 Penicillium

Puc. 3.11 YacTora npucyTHOCTI MIKPOCKOIIYHUX MILENIaIbHUX TPUOIB HA MUJIKY

Betula verrucosa Ehrh. i3 Ykpainu

3 JjiTepaTypHMX JaHMX BIiIOMO, WIO TPH JOCIIPKEHHI TPUCYTHIX
MIKPOCKOMIYHUX TpUOIB HAa EHTOMO(UIBHOMY POCIMHHOMY MWIKY (KU3UI
3BUYaiHUM, TapOy3 3BUYAWHUNA, BUHOTPAJ KyJIbTYpPHHI) dacTillle BUSBISIIOTH
npeacTaBHuKiB poaiB Mucor, Alternaria i Cladosporium, a Ha 0 KOTHHOMY OOHDKIKI
(comsrHMK, pinak, Mak, deperts) — Mucor, Fusarium, Rhizopus i Aspergillus [190,
347].

Orxe, Ha nuiaky bb BusBiaeHa 3mimana Mikpo0OioTa, IO CKIAAAETHCA 3
eHTepoOaKTepii, aHaepoOHUX Ta aepoOHMX OakTepid, MIKPOCKONMIYHUX TPHUOIB Ta
IpLKIDKIB. B 1imomy 3a yciMa JOCTIKEHUMH BHAAMU MIKPOOPTaHI3MIB 3pa3KH
cinoBarpkoro muiky bb  BusBmimcs Outell  3a0pyJHEHMMH, IOPIBHSHO 3
ykpaincbkumu. Lle 6epesu, siki 3poCTaloTh B JKHUTIOBIH 30H1 0OJINU3Yy aBTOMOOLITLHUX
nopir (BV7 i BV9), a6o Ha Tteputopii OoraHiuyHOrO camy yHiBepcuteTy (BVE).
IixaBo, mo s 3pa3kiB muiky BV7 1 BV8, ski 3arotoBiieHo 3 epeB, 0 3pOCTAIOTh
Ha BIJICTaHI1 OJWH Bix ogHOTO IpUOIHM3HO B 50 M, BUSBICHO JOCTOBIPHI BIIMIHHOCTI
3a KUIBKICTIO aepOOHMX OaKTepiid.

Cepen ykpaiHchbkux Oepi3 HaMOUTBIT 3a0pyIHEHO MIJIOK 3 JIEPEB, SAKI POCTYTh
Ha TepuTopii aepompomy (BV6). 3pazox BV6 Hamexuth 10 Tpynu «a» 3TiIHO 3
TecToM cepeaHix ThIOKI y BCiX AOCTiIPKeHUX Bumanakax. HaiimeHm 3a0pyaHeHUM

BUsIBUBCS Tuilok 3paskiB BV1 1 BV4. 1le 6epe3u napkooi 3ouu M. KuiB, a Takox 3
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KUTJIOBUX 30H MOOJIM3Y aBTOMOOUTbHUX JOpir cMT. IBaHkiB. L{ikaBo, 110 3pa3ku, sK1
3a0pyaHeH1 Oinmble mpeacTaBHUKaMu poauHu Enterobacteriaceae ta anaepoOHUMHU
MIKpOOpraHi3MaMH, MEHII 3a0pyAHEHI MIKPOCKOMIYHUMHU rpudamu. L 3amexHICTs,
HiATBEp/PKeHAa TeCTOM ThIOKI, CIocTepiraeThes Uil 3paskiB muiaky BV2a, BV2Db
(konTponbHuit) Ta BVS. 3pa3zox muiky i3 KOHTpoJbHOI 30HHM c¢. Xoibku (BV3)
BIJIDI3HAETHCS B PEIITH. BIH MEHII 3a0pyJIHEHMH TMpeACTaBHUKAMHU PpPOJAUHU
Enterobacteriaceae, ane Ginbiie aHaepoOOHUMH MIKpOOpPTraHi3MaMHu Ta TPHOaMHU.
Mikpo0610J0T1yHI TOKa3HUKU MWIKY, SKUHA BHUBUIBHUBCS 3 TMWJISAKIB Ta
LUPKYJI0€ B aTMocdepi, HAHIMOBIPHILIE BIAPIZHSAIOTHCS Bl TaKUX IOKA3HUKIB
NWIKY, 3arOTOBJIEHOTO PYYHHUM CHOCOOOM 1 MIATOTOBJIEHOTO 10 30epiraHHs abo
BUKOPUCTAHHS. 3HAYCHHS Ma€ SKICTb MIKPOOIOJIOTIYHOTO 3a0pyJHEHHS TMHUJIKY.
[lepeBuiieHHs: HOPMHU HaWIMOBIPHIIIE CBIAYUTH NPO MOPYIICHHS YMOB CYIIIHHS
muwiky. Came mig yac CyumriHHS BinOyBaeTbcs BUcHNaHHS 3putux [13 3 muskis.
[Munok cymunu mnpw KIMHaTHIM Temmeparypi. Serra 1 Alegret pekOMeHIYIOTb
YHUKAaTH MPUPOJHOI CYIIKM TNHIKY, TaK SK IPU HU3BKUX TeMIepaTypax, MOKe
BiIOyTHCS picT rpubiB 1 1mosiBa MikOTOKCUHIB [189]. TIpoBenenuit qomaTrkoBuii aHai3
Ha HasBHICTh MIKOTOKCHHIB 3arOTOBJIEHUX 3pa3KiB MWIKY MIATBEPAUB TBEPAKEHHS
PO TOSIBY MIKOTOKCHHIB. Pe3ynbpTaTé 3a0pyaHEHHs MIKOTOKCHMHAMHU JIEKLIBKOX

3paskiB uiky bb npeacrasieno B Tabdi. 3.4.

Taomunsa 3.4
Bwmict mikoTokcuuiB y munky Betula verrucosa Ehrh., Mxr/kr
BV1 BV3 BV4 BV9
MIKOTOKCHUHH
X £ Sy X £ Sy X £ Sy X £ Sy
Cyma ahnaToKCUHIB
Bl B2 G1 G2 <4+40 <4+4,0 <4+4,0 <4+4,0
dymoHi3uH Bl <100 + 100 | <100 + 100 | <100 + 100 | <100 + 100
dymonizuH B2 <100 + 100 | <100 + 100 | <100 + 100 | <100 + 100
JleokcuniBanenon, mr/kr | <0,1+0,10 | <0,1+0,10 | <0,1+0,10| <0,1+0,10
3eapaliecHOH <10+ 10 <10+ 10 <10+ 10 <10+ 10
T-2 ToKCHH <10+ 10 <10+ 10 <10+ 10 <10+ 10
OxpaTokcuH A <05+05 | <05+05 | <05+0,5 | <0,5+0,5

[Tpumirka: X £ Sy — cepeHe 3HAUCHHS + CTaHAAPTHE BIIXUICHHS
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Sx BugHO 3 Taba. 3.4 3a BMICTOM MIKOTOKCHHIB YKPaiHChKI Ta CIOBAalbKl
3pazku TuiakKy bb He BimpiustoThesa. Cepell MIKOTOKCHHIB, adIaTOKCHHU 1
OXPAaTOKCUH A 3aiiMaloTh OCOOJMBI MICHS Yepe3 BUCOKY MMOBIPHICTb BUHMKHEHHS
3a0pyAHEHHSI HUMU ¥ TOKCUYHICTh. €BpoMeichka KOMICisl BCTAHOBUJIA MAKCUMAJIBLHO
JOMYCTUMI MEXI JJIsl IUX TOKCUHIB JIAIIE B ICAKUX XapuoBuX mpoaykrax [190, 191].
3rinHo 3 pekomennanissmu Campos et al. (2008) cyma aduatokcunis B1+B2+G1+G2
HE NMOBMHHA NEPEBUINYBATH 4 MI/KI JJi1 MUIKY OJKOJIMHOIO, B HAIIOMY BHUMAAKY
3HaueHHs He nepeBuilye 4 MKI/Kr. HopmMu BMICTY I€OKCHHIBAJICHONY B 3€pPHOBHUX 1
MPOJIYKTaX iX MepepoOKHU HE MOBUHHO MepeBUIlyBaTH 8 1 12 MI/KT BiIMOBIAHO, a Y
nociimkernni — 0,1 Mr/kr.

[cHytOo4l HOPMHU 1O BMICTY MIKOTOKCHHIB y Xap4OBHX MPOAYKTaX Ta MUIKY
ODKOTMHOMY JIJISI TOCTIKYBaHUX 3pa3kiB uiky bb He Oynu nepeButeHi.

OTtpumani pe3yabTaTd MOXKYTh OYTH KOPUCHUMH MPHU PO3POOI MIKHAPOIHUX

MIKpOOIOJIOTIYHUX TapaMeTpiB SKOCT1 1 CTAaHJAPTHUX IMPOTOKOJIB OOPOOKH MUIIKY

aHeMOo(DITPHUX BUIIB 3 aJICPTC€HHUM TTOTCHITIAJIOM.

3.1.5. BuzHaueHHs1 BMicTYy 0ijIka B MUJIKY

Bwmict Oinka B muniky Bb Bapiroe B mexax 17,85-25,62 % 3anexxHo Big Micis

3poctanus (tabm. 3.5).

Tabmung 3.5
Bwmicr 6inka ycix 3paskiB mwiky Betula verrucosa Ehrh., %
BVl | BvV2a | Bv2b | BV3 | Bv4 | BV5 | BV6 | BV7 | BV8 | BV9
23,8 | 21,51 | 25,14 | 22,58 | 23,08 | 25,62 | 21,82 | 17,85 | 24,41 | 21,15
+1,0 ] £10 | £1,0 | £1,0 | £1,0 | £1,0 | £1,0 | £1,0 | £1,0 | £1,0

[Ipumirka: pe3yabTaTi npeAcTaBieHi npu piBHi 3Hauymocti p<0,05, koedilieHT Bapiaiii JOPIBHIOE
8%

byno mpoBenene momapHe MOPIBHSHHSA 3Pa3KiB MHIJIKY 3 METOI0 BUSBIICHHS
JOCTOBIpHUX BiAMIHHOCTEW y BMicTi Outka (tabnm. 3.6). B pesynsrati Oymo
BCTAHOBJICHO, IO cepell YKpaiHChKUX 3pa3kiB mwiky bb BmicT Oinka HalOimbmuii B

3pa3ky 3 BV5, 3arotoBienomy no6sn3y aBTOMOOUIBHOL Tpacu Ouist Jicy 1 B 6 KM Bij
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PAEC. Haiimenmuii BmicT Ou1ka B nuiky 3paskiB 3 BV2a 1 BV6, 3aroroBnenux Ha
TEPUTOPIi JKUJIOTO KOMIUIEKCY MO0JIM3y aBTOMOOUIBHUX JAOPIT Ta Ha TEPUTOPIi
aepoipoMy.
Tabnuus 3.6
[MopisusHHS BMicTy Oiika B muiiky Betula verrucosa Ehrh. 3anexxso Bin mictis

3pOCTaHHS 3a JOIIOMOTI'0I0 P-KPUTEPi0 KyTOBOro neperBopeHHs dimepa

3pa3ku, 1o 3Ha4YEeHHS p-3HaYNMH I binbmuit % BMicTy
NOPIBHIOIOTHCS (Q-KpUTEPIIO pIBEHb OiKa
BV1/ BV2a 8,69 <0,00001 BV1
BV1/ BV2b 4,93 <0,00001 BV2b
BV1/ BV3 4,57 <0,00001 BV1
BV1/ BV4 2,69 <0,01 BV1
BV1/ BV5 6,67 <0,00001 BV5
BV1/ BV6 7,46 <0,00001 BV1
BV2a/ BV2b 13,58 <0,00001 BV2b
BV2a/ BV3 4,08 <0,001 BV3
BV2a/ BV4 5,96 <0,00001 BVv4
BV2a/ BV5 15,32 <0,00001 BV5
BV2a/ BV6 Hemae 3HaunMux BigaMiHHOCTEH
BV2b/ BV3 9,5 <0,00001 BV2b
BV2b/ BV4 7,62 <0,00001 BV2b
BV2b/ BV5 1,74 <0,05 BV5
BV2b/ BV6 12,39 <0,00001 BV2b
BV3/ BV4 1,88 <0,05 BVv4
BV3/ BV5 11,24 <0,00001 BV5
BV3/ BV6 2,89 <0,01 BV3
BV4/ BV5 9,36 <0,00001 BV5
BV4/ BV6 4,78 <0,0001 BVv4
BV5/ BV6 14,14 <0,00001 BV5
BV7/BV8 25,48 <0,00001 BV8
BV7/ BV9 13,18 <0,0001 BV9
BV8/ BV9 12,30 <0,00001 BV8

[TopiBHIOOUHM cllOBalbKi 3pa3ku MWKy bb, BcTaHoBIeHO, 1110 y 3pa3ky 3 BV7,
3aroTOBJICHOMY TMOOJIM3Yy aBTOMOOLIFHOT JOPOTH 3 OJHOTO JepeBa, HaltMeH e OiiKa,
B 3pa3ky BVS, 3aroroBneHomy Ha TepuTOpii O0TaHIYHOTO Caly YHIBEPCUTETY TaKOK

3 OJTHOTO JiepeBa 1 HeAayeko Bix 3pa3ka BV7, Oinka HaiOuibIIe.
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3HaurMO OLTBIIUE BiZICOTOK BMICTY OlTka B MKy 3 Ykpainu (23,36 + 1,6 %),
Hix CnoBauunnu (21,14 + 3,3 %) (@-kpurepiii kyToBoro mepetBopeHHs dimepa
nopiearoe 8,44 pu p<0,001).

Omxe, OOCHIKYBaHl 3pa3Ku MHJIKY BIUIPI3HSIOTBCA 3a BMICTOM Oilka B

3aJIEKHOCTI B/l MICIISl 3pOCTaHHS, 1110 MOK€ CBITYUTH MPO HOro pi3HY aJepPreHHICTb.

3.1.6. BusHaYeHHS KMPHOKHMCJIOTHOIO CKJIAAY JiliAiB MUIKY

B cymapaux nginigax nunky bb Oyno BHSBIEHO 8 KOMIOHEHTIB 3 YHMCIOM
ByrieneBux aromiB Bix 14 o 20, nOpeacTaBiIeHUX SK HACUYECHUMH, TaK 1
Henacuuennmu XKK. Sk BuaHo 3 Tabn. 3.7 1 3.8 cepen nHacuuenunx XK mepeBaxae
nanemiTiHOBA (33,9 + 2,0 %), cepen HeHacuueHux — oneinona (29,5 + 4,6 %) Ta
minoneBa (27,8 = 5,9 %). JI. B. BeruunnuxkoBa u ap. (2012) pocmimxyBana
KUPHOKHUCIIOTHUM CKJIaJ CyMapHUX JIMIAIB Ta iX (pakiiiil 3plioro muiaky OCHOBHHX
JICPEBOBUIHUX TIPEACTaBHUKIB poay Betula, sixi 3pocTatroTh B ymoBax MiBAEHHOI
gactuau PecniyOmiku Kapenis [176]. Bona oTpumana aHajmoridyHi pe3ysabTaTd IOJ0
nepeBakanHs cepel HacuueHux KK manbMITHHOBOI KHCIIOTH, a cepell HeHACUUYEeHHUX
— minoneBoi. [lepeBaxkanns nux XK Takoxx xapakTepHo 151 OKOIHMHOTO MUJIKY, TaK
SK OJICiHOBa 1 IMAJIBMITHHOBAa KHCIIOTH BIIIrPalOTh BAXKIWBY POJb Y XapyyBaHHI
OJK1I, a JIIHOJIEBA MPOSBIISLE AHTUMIKPOOHY 1 MPOTUrPHOKOBY akTUBHICTH [148, 175].

Tabmunsa 3.7

JXKupHOKHCIOTHUH CKITaJ JTIMiIIB MWIKY yCiX 3pa3kiB Betula verrucosa Ehrh., %

Hazsa XK

BV1
BV2a
BV2b

BV3

BV4

BVS

BV6

BV7

BV8

BV9

MipuctunoBa, Cia0 29 124 1718 18|14 2130|1965

Ilenroneummona, Ci59 03 10,2 {04 ({03 103030315071 3,3

[TansmitunoBa, Cieo | 36,3 34,6 32,4 34,4|32,0|31,5|32,7|34,8|37,6|32,7

CreapunoBa, Cigg 48 | 49 | 46 | 36 |42 |42 |45[30]38] 39

OneinoBa, Cig1 25,6124,41268|27,4|28,8|25,6|34,4|38,8|30,0|32,7

JlinoneBa, Cig 28,6131,6]329|30,8/31,5/356|245|17,9|252|19,6

JlinoneHoBa, Cig3 12112 0714|1111 /,12 05|04 | 0,7
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Ilpooosorcenns maobn. 3.7

ApaxinoHoBa, Cyo:4 03,02,04/03/03/03/03]05]03]0,6
> HXK 443142,1/39,1/40,1 38,3 |37,4|39,6 42,3|44,0|46,4
> HHXK 55,757,4160,859,9 61,7626 |60,4|57,7|559|53,6
> ITHXKK 30,1/33,0/340,32,5(329|37,0(26,0]18,9|259]20,9

[Mpumirka: Y HXK — cyma Hacuuenux xupHux xuciot; Y, HHXXK — cyma HeHacuueHUX KUPHUX
kuciot; Y, [THXKK — cyma moniHeHaCHICHUX KUPHUX KHCIOT

Tabnuus 3.8
[TopiBHSAHHS cepeAHIX 3HAUEHb KUPHOKUCIOTHOTO CKIAAY JIMIIB MUIKY

Betula verrucosa Ehrh., %

X to X*tOo X*t0o

Haspa JKK BV1- BV6 BV7- BV9 BV1- BV9
Mipuctunona, Ci9 20£0,5 3,8+2,4 2,6+1,5
Ilentonenunosa, Cisg 0,3+0,06 1,8+1,3 0,8+1,0
ITanemiTuHOBA, C1g0 33,4+1,7 350+2,5 339+2,0
CreapunoBa, Cig 4,4+04 3,6 0,5 42 +0,6
Oneinona, Cig1 27,6 £33 33,8+4,5 29.5+4,6
Jlinonesa, Cqg-» 30,8 £ 3,5 20,9+ 3,8 27,8+5,9
Jlinonenosa, Cig3 1,1+0,2 0,5+0,15 1,0+ 0,3
ApaxigonoBa, Cyp.4 0,3+ 0,06 0,5+0,15 0,4+0,1
> HXK 40,1 +2,4 44,2 +£ 2.1 41,4+29
> HHXKK 59,8 £2,4 55,7 +£2,1 58,6 £3,0
> TTHXKK 32,2+34 21,9+3.6 29,1 +6,0

Ipumitkn: X — CEpelHe apupmernyne BUOIpKM, ¢ — cTanaapTHe BiaxunenHs; >, HXKK — cyma
Hacnuenux JKK; > HHXXK — cyma nenacuuenux XK; > TTHXK — cyma noninenacuuenunx KK

Jlns koxkHOro 3paska mwiky bb 3a mgomomorow @-KpuTepiro KyTOBOTO
nepeTBopeHHss @Dimepa Oyau TOPIBHAHI OTPMMaHI 3HAYEHHS CYMH HACHUYCHUX,
HeHacudyeHuX Ta mojiHeHacudeHux KK (auB. Tabn. 3.7). Pesynbratu mopiBHAHHS 3
BUSIBJIICHHSIM JIOCTOBIpHO Oinmbimoro Bmicty cymm KK MDK 3pa3skaMu  MHIIKY
npeacTaBieHo B Taba. 3.9.

3 1abn. 3.9 BumHO, WO JUIIEe /I JEKUIbKOX 3pa3kiB mmiky bb nHemae
BiIMiHHOCTEH y BMicTi cymapHoi kiumbkocTi XKK: mix BV3 1 BV6 mo Y HXK i
> HHXK, i mo Y, ITHXK mix BV2a i BV3, BV2a i BV4, BV3 i BV4. Otxe, micie
3pOCTaHHS Ma€ BIUIMB Ha >KUPHOKHUCIOTHUM CKJIQJ JIMIAIB JOCTIIKYBAHOTO MHUJIKY.

Takox pe3ynapTaTé MOKa3ylTh, Mo Haibimpmuid BMicT Y, HXK cepen ykpaiHchkux
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3pa3kiB HajexuTb BV1, cepen crmoBaupkux — BV9. HaiiOinemmii Bmict Y, HHXK

Hanexutb BVS 1 BV7, a ) [THXKK — BV5 1 BVS BianosiaHo.

Taonuis 3.9

HOpiBHSIHHSI CYMH HACHMYCHNX, HCHACUYCHHUX Ta MOJIIHEHACUYEHHUX JKUPHUX KHUCJIOT

mmigiB muaky Betula verrucosa Ehrh. 3anexxHo Bin miciis 3pocTaHHs

3paski, 1o Bingma Eingma BiJIgIHa
: ¢ p ® p ® p
HOplBHIOIOTBC?[ H)KK HH)KK HH)KK
BV1/BV2a | 4,04 | <0,001 | BV1 | 2,02 | <0,05 | BV2a | 6,46 | <0,0001 | BV2a
BV1/BV2b | 10,15 | <0,0001 | BV1 | 10,15 | <0,0001 | BV2b | 8,58 | <0,0001 | BV2b
BV1/BV3 | 811 | <0,0001| BV1 | 811 | <0,0001| BV3 | 6,46 |<0,0001| BV3
BV1/BV4 |12,21|<0,0001| BV1 |12.21|<0,0001| BV4 | 646 |<0,0001| BVA4
BV1/ BV5 | 14,27 | <0,0001 | BV1 | 14,27 | <0,0001 | BV5 | 14.85|<0,0001| BV5
BV1/BV6 | 8,11 | <0,0001| BV1 | 811 | <0,0001| BV6 | 891 |<0,0001| BV1
BV2a/ BV2b | 6,11 | <0,0001 | BV2a | 8,14 | <0,0001 | BV2b | 2,12 | <005 | BV2b
BV2a/ BV3 | 407 | <0,001 | BV2a | 6,09 | <00001| BV3 Hewmae snaummux
BIIMIHHOCTEHN
BV2a/ BV4 | 817 |<0,0001| BV2a |10,19 | <0,0001 | BV4 Hemae snaanmnx
BIIMIHHOCTEHN
BV2a/ BV5 | 10,23 | <0,0001 | BV2a | 12,26 | <0,0001 | BV5 | 8,39 | <0,0001 | BV5
BV2a/ BV6 | 4,07 | <0001 | BV2a | 6,09 | <0,0001 | BV6 | 1537 | <0,0001 | BV2a
BV2b/BV3 | 2,05 | <0,05 | BV3 | 2,05 | <005 | BV2b | 212 | <005 | BV2b
BV2b/BV4 | 2,06 | <0,05 | BV2b | 2,06 | <005 | BV4 | 2,12 | <005 | BV2b
BV2b/BV5 | 412 | <0,001 | BV2b | 412 | <0,001 | BV5 | 6,27 | <0,0001| BV5
BV2b/BV6 | 2,05 | <0,05 | BV6 | 2,05 | <005 | BV2b | 17,49 | <0,0001 | BV2b
BV3/BV4 | 41 | <0,001 | BV3 | 41 | <0,001 | BV4 Hemae snaummux
B1IIMIHHOCTEHN
BV3/BV5 | 6,17 | <0,0001| BV3 | 6,11 | <0,0001| BV5 | 839 |<0,0001| BV5
BV3/ BV6 Hewmae suatnmix Hewmae snauumux 15,37 | <0,0001 | BV3
B1IIMIHHOCTECHU BIIMIHHOCTECH
BV4/BV5 | 2,07 | <005 | BV4 | 207 | <0,05 | BV5 | 839 | <0,0001| BV5
BV4/BV6 | 41 | <0001 | BV6 | 41 | <0001 | BV4 | 1537 |<0,0001| BV4
BV5/BV6 | 6,17 | <0.0001| BV6 | 6,17 | <0,0001 | BV5 | 23,76 | <0,0001 | BV5
BV7/BV8 | 4,04 | <0,001 | BV8 | 2,02 | <0,05 | BV7 | 16,81 |<0,0001| BV8
BV7/BV9 | 8,06 | <0,0001| BV9 | 806 |<0,0001| BV7 5 |<0,0001| BV9
BV8/BV9 | 4,02 | <0,001 | BV9 | 402 | <0,001 | BV8 | 11,81 |<0,0001| BV8

[Ipumitku: ¢ — kputepiit KyroBoro neperBopeHHs dimepa; p — piBeHb 3HAYYIIOCTI

[Tpu mopiBusiHHI cymu KK cepem ykpalHCBKHX Ta CIIOBallbKUX 3pa3KiB —

HAaCHM4YCHHUX, HCHACHYCHUX YU HOHiHeHaCI/I‘-IeHI/IX, BHABUIIOCH, IO CyMad HCHACHMYCHUX

KK B mimigax g0cTOBIpHO OUTbIIA 1 B YKPAiHCHKHUX 1 B CIIOBAllbKUX 3pa3Kax MHIIKY

bb, cyma moninenacuyenux XK moctoBipHO MeHmIa B ycix BuUmaakax. Pesymbratu

MOPiBHSIHHS TIpeacTaBiieHo B Tabi. 3.10 Ta Ha puc. 3.12.
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Tabmuns 3.10
[TopiBHSAHHS CyMapHO1 KUIBKOCTI HACUUEHUX, HEHACHUYECHHUX Ta MOJTIHEHACHUYCHUX

KHPHHUX KUCIIOT JIMmiaiB 3pa3kiB muiky Betula verrucosa Ehrh.

3pa3ku, 1o Ykpaina CnoBayuynHa
MOPIBHIOIOTHCS (0] p bimpma ), | o p binpma ),

Y HKK /Y HHDKK | 40,27 | <0,000001 | S HHDKK | 18,03 | <0,00001 | ¥ HHKK

Y HOKK / Y ITHDKK | 16,69 | <0,0001 | Y HXKK |53,43| <0,0001 | ¥ HXK

Y HHDKK / ¥ ITHXKK | 56,96 | <0,000001 | ¥ HHXKK | 71,47 | <0,0001 | Y HH)KK

[TpumiTku: ¢ — KpUTEpiii KyTOBOTO MepeTBopeHHs Dimepa; p — piBeHb 3HAYYIOCTI

Ileli BHCHOBOK TIATBEP/KEHO 1 pe3ynbTaTamMu jgociimkenHs JI.  B.
BerunnnikoBoi. BoHa Takoxk 3a3Hadae, 110 3a CKJIQJIOM CyMapHi JIMiIU MUJIKY Oyiu
MpeJCTaBleH] K HEUTpalbHUMHU a00 3alMacHUMHU JIIMiTaMu, TaK 1 MOJSPHUMU —

dbocdo- 1 rimikominigaMu, K1 € CTPYKTYPHOI OCHOBOIO MeMOpaH.

B HXK
[ HHXK
B NHXK

~
o

50 +

40 -

BMicT XunpHux kucnot, %

30

20

10 4

BV1i BV2a BV2b BvV3 Bv4 BV5 BV6 BV7 BvV8 BV9
3pasKkn NUnky

Puc. 3.12 BMmicT cymn HaCHYeHHX, HEHACUYCHUX 1 MTOJIIHEHACUYCHNUX KUPHUX KUCIOT

miminiB muiky Betula verrucosa Ehrh., %
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[lopiBHioroun cymapny kuibkicTb JKK 3paskiB nunky Bb 3 VYkpainu ta

CnoBauunnu (tabun. 3.11), 6aunmo, mo Y, HXKK gocroBipHo OublIa B 3pa3kax MUIKY

31 CnoBauunny, a BMicT Y, HHXK i ITHXKK B 3pa3kax nuiky 3 Ykpainu.

Taomuis 3.11

HOpiBHHHHSI CYMH HACHYCHHX, HCHACUYCHUX Ta MOJIIHEHACUYECHUX JKUPHHUX KHUCJIIOT

miminiB 3paskiB nuiky Betula verrucosa Ehrh. 3 Ykpaiuu ta CioBauunnu

3pa3ku, 1o Binema binprra binprra
TIOPIBHIO- 0 p > ¢ p > 0 p >

IOTbCA HXK HHXKK TTHXXK

Yxp./Cnos. | 8,11 | <0,0001 | Cnos. | 8,11 | <0,0001 | Vkpaina | 22,61 | <0,0001 | Vkpaina

[Ipumitku: ¢ — kputepii KyroBoro neperBopeHHs dimepa; p — piBeHb 3HaYYIIOCTI

Cepen ykpaiHChKMX 3pa3kiB TuiaKy bb HalOuibln BHCOKa BapiaOeNbHICTDH
BMICTY BCTAHOBJICHA IS JiHOJIeBO1 (24,5-35,6 %) 1 oneinoBoi (24,4-34,4 %) kucnor,
HaliMEHIIIa BapiaOeIbHICTh 3HAYCHB BIAMOBITHO JJIs1 MIEHTOACIMIIOBOI 1 apaxXiTOHOBO1
kuciotr (ogHakoBo 0,2-0,4 %). HaiiOinpiri 3Ha4YeHHS BapiaOENIBbHOCTI HaJeKaTh
3paskam BV6-BV5 i BV2a-BV6, naiimeni — BV2a- BV2b signosiaHo.

Cepen cioBanpkux 3pa3kiB nuiky bb HaiOubm BHcOka BapiaOeIbHICTH
BMICTY TaKOX BcTaHOBJeHa [yt oyieinoBoi (30,0-38,8 %) i minoneroi (17,9-25,2 %)
KUCJIOT, HalMeHIa BapiaOenpHICTh 3Ha4YeHb s JiHoneHoBoi (0,4-0,7 %) i
apaximonooi (0,3-0,6 %) BigmoBigHo. HaiOiapiri 3HaYeHHS BapiaOCIBHOCTI
HajexaTh 3paskam BV8-BV7 1 BV7-BVS, naiimenmi — BV8-BVY9 ananorivso.

JlocToBipHa PI3HUIIA Y )KUPHOKUCIOTHOMY CKJIa/li YKPAiHCHKOTO 1 CJIOBAIIBKOTO
NUIKY BiAMideHa Ui CepeJHIX 3HA4YeHh HACHUUYEHHUX KHCJIOT — MIPUCTHHOBOI 1
MEHTOICIIUIIOBOT, 3 TEepeBaKaHHSM BMICTY Y CIOBAIlbKUX 3pa3kax NWIKy bb,
CTEapUHOBOI — B YKPaiHCHKUX; 3 HEHACUYCHHUX — OJICTHOBOI OLIBIIE B CIOBAIBKOMY
MUJIKY, a JIIHOJIEBOT — B YKPATHCHKOMY; 3 MOJIHEHACUYEHUX — JIIHOJIEHOBOI KUCIOTH
OuTbIle B YKpaiHCHKOMY IMHJIKY, apaxiOHOBOT — B CJIOBallbkOMY MUKy (Tadm. 3.12).
B ninomy 3pa3ku ykpaincekoro miky bb mators 6utbie mominenacuuennx KK, Hix

CJIOBAIbKI.
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Taonuis 3.12

[MopiBHSIHHS XKUPHUX KUCIOT JiMiaiB 3pa3kiB muiky Betula verrucosa Ehrh. 3anexuno

BiJl KpaiHU TTOXOKEHHS

3pa3ku, 110 TOPIBHIOKOTHCS VYkpaina/CnoBauuriHa
[0) 11,89
MipuctunoBa, Ci40 p <0,0001
binbire CroBauyunHa
0] 17,42
IlenTonenunona, Cisq p <0,0001
binbire CroBauyunHa
0] 4,22
ITanemiTuHOBA, C16 p <0,001
binbire CroBauyunHa
[0) 4.09
Creapunona, Cig p <0,001
binbiie Ykpaina
[0) 12,99
Oneinona, Cig1 p <0,0001
binbire CroBauunHa
0] 22,89
Jlinonena, Cqg- p <0,0001
binbie VYkpaina
0] 6,86
Jlinonenosa, Cig3 p <0,0001
binbme VYkpaina
¢ 3,19
ApaxigonoBa, Cyp.4 p <0,01
Binabie CrnoBauunHa

[TpumiTku: ¢ — KpuUTEpiii KyTOBOTO nepeTBopeHHs dimepa; p — piBeHb 3HAUYIIOCTI

Otrxe, Miclle 3pOCTaHHS Ma€ BIUIMB Ha JKUPHOKHUCIOTHHM CKJIAJ JIITiTiB

nociimpKyBaHoro nunky bb, a Bumuii BMicT HeHacuueHUX Ta noniHeHacudeHux JKK

B YKpalHCBKHUX 3pa3kax y TIOPIBHSHHI 13 CIIOBAallbKUMH MOXE CBITYUTH PO

aKTHBAIlII0 BIUIbHOPQAUKAIBHUX TpormeciB mpu amantamii [13 1o HecnmpusATIuBHX

EKOJIOTIYHIX YMOB came Ha JIOCIIKyBaHiid TepuTopii Y kpainu.
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3.1.7. BmicT acKkop0OiHOBOI KHCJIOTH B UJIKY

Bumict AK B munky BB Bapiioe B mexax 2,44°10° — 7,62:10°° r/em® sanexno Bin
Mici 3poctanns (tabus. 3.13). HaiiMeHIui ii BMICT y CI0OBAaIlbKOMY 3pa3Ky IHIIKY

(BV9) 3 npunopoxxuboi Teputopii, HaOuIbmuii — 13 M. KuiB (BV 1) 3 mapkoBoi 30HHU.

Taonuis 3.13

BMicT ackopOiHOBOT KHUCIIOTH B eKcTpakTax muiky Betula verrucosa Ehrh.,

r/ CM3; n=3
3pasku MUJIKY X o V%
BV1 7,62x107° 0,0000 0,00
BV2a 4,82x107° 0,0000 0,00
BV2b 5,26x107° 0,0000 0,00
BV3 5,52x107° 0,0000 0,00
BV4 5,17x107° 0,0000 0,00
BV5 5,45x107° 0,0003 5,41
BV6 457x10° 0,0005 10,00
BV7 5,17x107 0,0003 5,09
BVS8 4,23x10° 0,0000 0,00
BV9 2,44x10° 0,0003 10,19

[Ipumitku: X — cepeaHe apudmeTwdHe BUOIPKH; G — CTaHAAPTHE BiAXWJICHHS;, V — KOoe]imieHT
Bapiartii, %

CraTiCTUYHO 3HAUYIA PI3HUIL MDK PI3SHUMHU 3pa3kaMH MUIKY 32 BMicToM AK
TaKOK HasBHAa. MHOXWHHI TOpiBHSHHS 3HaYeHb AK 3a momomororo wmetomy
Bboudeponi (moa. B. tabi. 2.1) 103BOISIOTH BIAMITHTH, IO HIKHE 1 BEPXHE 3HAYCHHS
BMicTy AK 3HaunMo BiJIpI3HAIOTHCSA BiJl 3HAYEHBb YCIX IHIIUX 3pa3kiB Muiky bb.
CrnoBanpkuii 3pa3ok muiky BV 3HaunMo Bipi3HAETHCS BiJl cCeMH 3pa3KiB 13 JeB’ATH
MOXXJIMBHUX BapiaHTiB. [licist HbOTO CiimyroTh 3pasku nmwiky BV6 (BimpizHseThes Bij
IIECTH 3pa3KiB 13 JIEB’ATH MOXJIMBUX BapiaHTiB), BV3 (Bigpi3HseTbCA Bim I ATH
3pa3KiB i3 JIeB’ATH MOXUIMBHX BapiaHTtiB), BV2b, BV5, BV7 (Biapi3HsroThCcs Bix
JOTUPHOX 3pa3KiB 13 JIEB’SITH MOXKIMUBHUX BapiaHTiB), a BV2a i BV4 BimpizastoThCs
JUIIIE BT TPHOX 3Pa3KiB 13 AEB’SITH MOKIIMBUX BapiaHTIB.

[Tpu nopiBustaHi BMicTy AK y 3pa3kax munky bb 3 Ykpainu ta CnoBauunam 3a

nonomMororo t-kputepito CThIOJEHTa IJIS He3ajJeKHHX BHOIpok (Tabm. 3.14), Oyno
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BCTaHOBJEHO, 110 BMICT AK B ykpaiHcbkoMy muiiky bb nocToBipHO BHMIIMNA, HIK Y
MUJIKY CJIOBAllbKOMY.
Tabnuus 3.14
Pe3ynbpTaTi NOpiBHSHHS BMICTY aCKOPOIHOBOI KMCIIOTH Y 3pa3Kax MUIIKY

Betula verrucosa Ehrh. 3 Vkpainu ta CnoBayunau

Cepenne 3naucHus | CepeqHe 3HAYCHHS |
(Ykpaina) (CroBauunHa) t-snadenns | df P
AK 0,005463 0,004026 3,432241 | 28 | 0,001879

[Mpumirka: df — cryniae cB0OO U, p — piIBEHb 3HAYYIIOCTI

OTxe, pe3ysibTaT aHANOTTYHUM 10 BUMAAKy 13 BMicToM OuikiB 1 KK mimigis: y
mwiky Bb 13 pocnimkyBaHoi TepuTopii YKpaiHM BMICT HUX XIMIYHHUX pPEYOBUH
BUIIUI, 1110 J03BOJISE MPUIYCTUTH OUIBIIY aKTHUBAIII0 aHTHCTPECOBUX MEXaHI3MIB

13 13 6epi3 yKpaiHCHKUX €KOCUCTEM.

3.1.8. BuzHaueHHs1 BMicTY ()JIAaBOHOITHUX CIOJYK B MUJIKY

Bwmict ¢naBonoignux crnonyk B muiky bb Bapiroe B Mexax 0,86-3,15 %
3aJIeKHO Bif Micils 3poctanus (Tada. 3.15). B munky 3 Vkpaiuu BiH HaWOLIbIINN B
3pa3ky 3 BV6, 3aroroBneHomy Ha TepuTopii aepoapomy, HaiMeHmuii — 3 BV1
(mapkoBa 30Ha M. KuiB) 1 BV3 (teputopis micy c. Xompku). He Oyno BigmideHO
JTOCTOBIPHUX BIIMIHHOCTEH MpHU MOMAapHOMY MOPIBHSAHHI MiXk 3pazkamu BV2a/BV2b
ta BV4/BVS5 (Tab:. 3.16).

Tabmunsa 3.15

MacoBa yacTka ¢uraBoHOITHUX crioyyk B wiky Betula verrucosa Ehrh., %

BVl | Bv2a | Bv2b | BV3 | Bv4 | BV5 | BV6 | BV7 | BV8 | BV9

1,0+ | 1,58+ | 1,72+ | 1,08 +|2,01+|2,15+|3,15+|0,86+| 2,8+
0,01 0,02 0,03 0,01 | 0,02 | 0,02 | 0,03 | 0,08 | 0,15

ITpumiTka: pe3ynpTaTi MpeacTaBieHi npu piBHi 3HauymocTi p<0,05; «—» — He BU3HAYEHO

Cepen clIOBalbKOTO MIJIKY 3HAYUMO OUTHIIHKA BMICT (hIaBOHOITHUX CIIONYK B
mwiky i3 Ooraniuydoro camxy (BVS8), anixkx B Oe3nocepenHiii OJM3BKOCTI Bix

aBTOMOOUTHHOI Joporu (BV7).
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Taonuis 3.16

[MopiBHsHHES BMicTY (h1aBOHOITHUX CIONYK B mwiky Betula verrucosa Ehrh. 3anexno

B1Jl MICIISl 3pOCTaHHS 32 JIONMIOMOTOI0 (P-KPUTEPiI0 KYTOBOr0 nepeTBopeHHs Dimrepa

3pasku, 1o 3Ha4YEeHHS p-3HaYNMM I binbmuit % BMicTy
NOPIBHIOIOTHCS (Q-KpUTEPIIO piBEHb (b1aBOHOIIIB
BV1/ BV2a 5,78 <0,00001 BV2a
BV1/ BV2b 7,01 <0,00001 BV2b
BV1/ BV3 Hemae 3HaunMux BiIMIHHOCTEH
BV1/ BV4 9,41 <0,00001 BV4
BV1/ BV5 10,51 <0,00001 BV5
BV1/ BV6 17,5 <0,00001 BV6
BV2a/ BV2b Hemae 3HaunMuX BIIMIHHOCTEN
BV2a/ BV3 4,09 <0,0001 BV2a
BV2a/ BV4 3,63 <0,001 BV4
BV2a/ BV5 4,72 <0,00001 BV5
BV2a/ BV6 11,72 <0,00001 BV6
BV2b/ BV3 6,13 <0,00001 BV2b
BV2b/ BV4 2,4 <0,01 BV4
BV2b/ BV5 3,5 <0,001 BV5
BV2b/ BV6 10,49 <0,00001 BV6
BV3/ BV4 8,53 <0, 00001 BV4
BV3/ BV5 9,63 <0,00001 BV5
BV3/ BV6 16,62 <0,00001 BV6
BV4/ BV5 Hemae 3HaunMux BigMiHHOCTEH
BVv4/ BV6 8,09 <0,0001 BV6
BV5/ BV6 6,99 <0,00001 BV6
BV7/ BV8 16,83 <0,00001 BVS8

Mix yxkpaincekumu (1,81% B cepemnbomy) 1 crioBanpkumu (1,83% B
CepeaHbOMY) 3pa3kaMHd OEpe30BOr0 MWJIKY 3HAYyIIMX  BIAMIHHOCTEH 10
MPOLIEHTHOMY BMICTY (PJ1aBOHOI/IB BUsiBiIeHO He Oyio (¢ = 0,17 mpu p = 0,43).

3a JICTY 3127-95 B cyxit 6/pkonuHINA 00HOXIII, TOOTO y momidiaopaibHOMY
MUKy, 00poOiaeHoOMy (epMeHTaMH CIIOHH OJKOJH, BMICT (pIaBOHOITHUX CITOJYK
noBuHeH ctaHoBuUTH 4,5 %. 3Baxkaroun HA Te, M0 MH JOCIKYBalu
MOHO(DJIOpAIbHUN  3pa30K THIKY, 3aroTOBJIEHMH O3 ydacti OKiI, BMICT
(IaBOHOTIHMX CIIONYK JOMYCTHMO MOKE BifIPi3HATHCS. IX MPUCYTHICTh € BaKIHBUM

($1310J10r0-010XIMIYHUM TOKA3HUKOM. Te, 10 MDK 3pa3kaMH MUJIKY BCTaHOBJICHA
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JOCTOBIPHA BIAMIHHICTB Y BMICTI (pIaBOHOIAHMX CHOJIYK (KpiM, TPhOX BUMA/IKIB, JUB.
tabu. 3.16), Bka3ye Ha BIUIMB €KOJOTTYHUX (PAKTOPIB MICLb 3pocTaHHs. [IpuunH Tomy

MOXxe OyTU JIeKUTbKa: 3a0pyAHEHICTh MiKpoopranizsmamu, BM Ttoro.

Iliocymku 0o Po3oiny 3.1

[lepma wacThHa pO3ALTY NPUCBAYEHA JOCTIHKEHHIO MOXIWBUX MPHYUH
po3BUTKY anepreHHocti muiky Betula verrucosa Ehrh. B mpyriii wactuni po3ainy
JOCIIIKEHO piBeHb npucTocyBaHHs [13 10 BIuBy anepreHHuX (akTopiB HA OCHOBI
KUTBKICHOTO ~ aHami3y OlOXIMIYHHUX CKIaJOBUX — (DI310JIOTIYHUX TOKa3HUKIB
aJIanITUBHOTO MOTEHITiaTYy.

Ha ocHOBiI oTpumaHuX pe3ysibTaTiB MOXHa 3POOUTH BHCHOBOK, IO XIMIKO-
010JI0T1YHI BJIACTUBOCTI I1HTAKTHOTO TMHUJKY OOYMOBJIEHI (pakTOpamMu €KOTOIIB
Vkpainu Tta CrnoBauunHu. Came Bif CHOpUATIMBOI a00 HECHPUSATIUBOI i
ekojioriunux (paktopiB mia yac ¢popmyBaHHs Ta no3piBaHHsa 113 Bb 3anexuts BMicT
O10XIMIYHMX KOMIIOHEHTIB. SIKIO SKICHUM CKJIaJ TMUIKY OOYMOBJICHUN OUIBIIOO
MIpot0 OOTaHIYHHM BHUJOM, TO KUIBKICHUM — O€3MOCepeHhO YMOBAaMU 3POCTAHHS
nonyssmiii bb.

Bwmict 6inkiB, XK mimigiB, AK, ¢maBoHOIZHHMX CHOJYK B THIKY Bapiioe
3QJIEKHO BIiJ Micusg 3poctaHHs bb 1 KolMBaHHS 1IMX CHOJYK BiIPI3HAIOTHCS
JTOCTOBIPHO (32 BHUHATKOM (hJIABOHOITHUX CIOJYK). bimbmuii BMICT OLIKiB,
nonineHacuueHux Ta HeHacmueHux KK, AK xapakrepuuit mns munky i3 Oepis
VKpaiHCBKUX €KOCHUCTEM. ToMy MOXXHA TMPUIMYCTHTH OUIBIIY aKTHUBAIIID iX
AHTUCTPECOBUX MEXAHI3MIB 3 OCIHIKEHOT TepUTOPii YKpaiHu.

Jo BM mumoxk bb € 4yrnuBuM y BCIX JOCHIIKyBaHUX THUMNAX 3€ICHUX
Haca/pkeHb. MikpoOionoriyaa sikicte [13  He3amoBiNbHA Yepe3 TMEepPEBUINECHHS
ICHYFOUMX HOPM, OCOOJIMBO 3a KUTBKICTIO €HTEepOOaKTepiid, aepoOHUX Ta aHAEPOOHHX
OakTepiii. B mimomy 3a yciMa MOCHTKEHHMMH BHJIAMH MIKPOOPTaHI3MIB 3pa3Ku
cnoBanbkoro TwiIKy bbb  BusBuimcs Outbin  3a0pyJHEHUMH, TOPIBHSHO 3

yKpaiHChbkMMHU. Ha BMICT MIKOTOKCHHIB Miciie 300py NUIKOBOiI cupoBuHU Bb He
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BIUIMBae. HalBaxIMBIMUNA TOCHIIKYBAaHUM TMOKAa3HUK aJIEPreHHOT0 MOTEHIany
nuiky bb — piBens excnpecii Bet v 1 — 4iTko po3pi3HsA€TbCA B MICBKMX Ta
MapriHaJIbHUX YMOBAX 3pOCTaHHS JAepeB (BUILMIA 3a MEXAMH MICTA).

JlocnipkeHHsT XiMiko-01oyoriyHux ocoonuBocted [13 bBb 1 minrBepmkeHHs
BUSBIICHHS JTOCTOBIPHHUX BIAMIHHOCTEH 3aJ€KHO BiJ MiCLsl 3pOCTaHHS J03BOJISE
OOIpyHTOBaHO OLIHUTH bBA nochimkyBaHUX 3pa3KiB MUJIKY, HpPEJICTaBIEHY B
HACTYITHOMY PO3ALUII.

BumeBuknaneni  pe3yiabTaTH  JOCHIIKCHb  BHUCBITIEHO Y  HACTYIMHUX
JIPYKOBaHUX TPAIIX (Y XPOHOJIOTIYHOMY MTOPSIAKY ):

1. [lleuoBa T. @iToTepaneBTHUYHE 3HAa4YeHHs Oepe3n OopoaaBYACTOI
(Betula verrucosa Ehrh.) / T. Illesnosa, K. I'apkasa, 5. bpunnza / ®@iroamitepartis:
3M00YTKH Ta MEPCIEKTUBU : MK Hap. HaykK.-mpakT. koHd., 20-21 kBiTHsa 2012 p. :
Te3u jaor. — Yxropon, 2012. — C. 73-77.

2. IMTar. 78713 VYkpaina, MIIK GOIN 33/68. Cnoci0 oriHkH
XKUPHOKUCIOTHOTO CKJIaAy JimiAiB muiaky Oepe3u / ['apkaBa K. T'., IlleBnosa T. B.,
bprozrina T. C.; Bnacauk Harionaneanii meawunuii  yHiBepcuteT im. O.0.
Boromonpiisa. — Ne201212017; 3aaBn. 19.10.2012; omy6a. 25.03.2013, bron. Ne6. — 4
C.

3. benkoBo-IuIUAHBI CcOCTaB MBLIBIEI Oepe3sl OopomaBuaroit (Betula
verrucosa Ehrh.) m ee aHTHOKCHIaHTHAs aKTUBHOCTh B 3aBHUCHUMOCTH OT MECTa
npouspactanus / T. B. lllesnosa, E. I'. I'apkapas, 5. bpunaza, T. C. bprosruna, B.
A. I'poza // Bicauk JlainponetpoBchkoro yHiBepcuteTy. Cepist bionoris, ekonoris. —
2013. — Ne21(2). — C. 105-112.

4, Changes in expression of Bet v 1 allergen of silver birch pollen in
urbanized area of Ukraine / J. Ziarovska, M. Labajova, K. Razna, M. Bezo, V.
Stefnova, T. Shevtsova, K. Garkava, J. Brindza // Journal of Environmental Science
and Health. Part A, Toxic/hazardous substances & environmental engineering. —
Eng., 2013. — Ne48(12). — P. 1479-84.

5. Antibiotic resistance of Escherichia coli isolated from Ukrainian Betula

verrucosa Ehrh. pollen after microbiological analysis / T. Shevtsova, L. Hleba, M.
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Kac¢aniova, J. Brindza, K. Garkava // Journal of Microbiology, Biotechnology and
Food Sciences. — 2013. — Ne3(1). — P. 94-96.

6. Contamination of Betula verrucosa Ehrh. pollen by microorganisms,
mycotoxins and heavy metals / T. Shevtsova, M. Kac¢aniova, K. Garkava, J. Brindza,
J. Petrova // Journal of Microbiology, Biotechnology and Food Sciences. — 2014. —
Ne3(6). — P. 509-513.

7. [esuosa T. B. Conepxanue (p1aBOHOUIHBIX COEIMHEHHUH B MbLIbIE KaK
ouounnaukanuonusiii nokazatens / T. B. IlleBuosa, E. I'. I'apkaBas, . bpunaza //
dyHaaMeHTaJdbHble W MPUKIAJIHBIE aCIEKThl Cco3AaHus OHnochepOoCOBMECTHUMBIX

cucTeM : 2-1 MexayH. Hayd.-TeXH. KOoHQ., nexadbpb 2014 r. : te3ucsl noki. — Opeun,

Poccus, 2015. — C. 346-350.



98

3.2. Buznauenns Gionoriunoi akTuBHocTi muiky Betula verrucosa Ehrh.

3rinno  Okcdopacbkoro ciaoBHUKa 13 Oiloximii, BA — 1e Oyap-aka mis
PEUYOBHHH, KA € JIOKa30BOIO Y KMBOMY opranizMmi. [Hmii BuzHaueHHs BA: 31aTHICTD
BIUIMBATH YW BUKJIMKATU PEAKIIIIO B )KUBIM TKAHWHI; 3IaTHICTh MOJIEKYJIU BUKJIMKATH
MeBH1 O10JIOTIYHI 3MIHM; MaKCHUMaJIbHUM MpOSB HAUBaXJIMBIIMX O10JOTTYHHX
GyHKIIH B MeKaxX CBOrO [iala3oHy TOJEPAHTHOCTI JO OCHOBHUX JIIMITYIOUHUX

€KOJIOTTUHMX (PaKTOPiB cepeIOBHUIIA.

3.2.1. BuzdHaYeHHS1 AaAHTHOKCHIAHTHOI AKTUBHOCTI MUJIKY

OnxauM 13 c1oco0i1B OIIHKK BA € BcTaHOBIEHHS aHTUOKCHUIAHTHOT aKTUBHOCTI.
Hatiuacrimie Bu3zHauaroTh 3AA Tpu CHUIBHIM 111 CKIaA0BUX O010J0T1YHOTO 00’ €KTa
[148].

AnemodinpHul mwiok bbb neMoHcTpye BHCOKI 3HA4Y€HHS aHTHUOKCUIAHTHOI
aKTUBHOCTI B yMoBax IN Vitro (tadum. 3.17 Ta puc. 3.13). 3naueHus 3AA It BOAHHX
€KCTpaKkTiB BU3HaueHO y Mexax (4,8-85,5 %, MeraHonoBux exkcTpakTiB — 46,1-
92,6 %, ciuproBux ekcTpakTiB — 60,3-95,4 %.

Ta0mmng 3.17

3aranpHa aHTHOKCHIAHTHA aKTHBHICTH muiky Betula verrucosa Ehrh., %; n=5

3pasku MKy | min | max | X | o | V%
BopgHuit ekcTpakr
BV1 81,17 82,90 81,94 0,67 0,82
BV2a 79,39 81,44 80,54 0,90 1,11
BV2b 82,37 86,68 84,08 1,78 2,12
BV3 82,24 84,93 84,06 1,07 1,28
BV4 84,83 87,09 85,50 0,93 1,08
BV5 84,01 85,87 84,66 0,72 0,85
BV6 78,94 85,41 82,69 2,43 2,94
BV7 74,11 75,16 74,75 0,43 0,57
BV8 76,45 78,99 78,40 1,10 1,40
BV9 77,48 78,80 78,11 0,57 0,74

CnupToBHil €KCTPAKT

BV1 | 6148 | 6651 | 6460 | 195 | 302
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IIpooosowcenns maobn. 3.17

BV2a 66,82 69,57 67,95 1,04 1,53
BV2b 68,66 73,63 70,84 2,06 2,91
BV3 55,90 63,89 60,27 3,18 5,27
BV4 73,48 76,52 75,05 1,16 1,54
BV5 83,70 85,98 84,91 0,89 1,05
BV6 66,04 73,43 69,27 2,60 3,76
BV7 94,80 95,44 95,04 0,28 0,29
BV8 89,08 96,90 95,04 3,34 3,51
BV9 94,82 95,94 95,40 0,51 0,53
MeTaHOI0BUN EKCTPAKT
BV1 44,77 47,04 46,08 0,84 1,81
BV2a 73,70 75,35 74,70 0,65 0,87
BV2b 78,43 80,15 79,35 0,66 0,83
BV3 50,38 52,53 51,44 0,97 1,88
BV4 91,95 93,71 92,62 0,67 0,72
BV5 91,50 92,86 92,40 0,57 0,61
BV6 78,24 79,60 78,84 0,57 0,72
BV7 91,13 92,21 91,64 0,43 0,47
BV8 64,83 76,52 72,00 4,33 6,01
BV9 90,93 91,97 91,51 0,39 0,43

[Tpumitka: mMin — MiHiMalbHE 3HAYEHHS BHOIPKHM; Max — MaKCHMalbHE 3HAYEHHS BHOIPKU;

X — cepeiHe apumeTnyHe BUOIPKU; 0 — CTaHAAapTHE BiIxuieHHs; V — koediuieHT Bapiawii, %

BV1-9
a

3AA, %

BV1-9

3AA, %

BV1-9

Puc. 3.13 BizyanbHa olliHKa CITIBBITHOIIEHHS 3arajbHOi aHTHOKCHIAaHTHOT

aKTUBHOCTI ycCiX 3pa3kiB muiiky Betula verrucosa Ehrh. 3 pisaux micis 3poctaHHs:

@ — BOJHUM €KCTPAKT; O — CIUPTOBUMA €KCTPAKT; 8 — METAHOJIOBUI €KCTPAKT

HaiiGinpima pisHUIE B OTPUMAaHUX 3HAYCHHSIX 3AA cCIOCTepiraeTbes s

METaHOJIOBUX €KCTPAKTIB TWIKY, HAaWMEHIIa — JJs BOJAHUX EKCTPAKTiB, IO

MiATBEPKYE 1 MEHIEe BapitoBaHHS KoedillieHTiB Bapiarmii. B mimoMmy pesynbraTu

BOJIHUX €KCTpakTiB 3AA HaiimMeHI BapiabenbHi (puc. 3.14).
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3AA, %

100 -
90 A
80 -
70 A
60 -
50 A
40
30 A
20 A
10 -

Bongnauit CnuproBuit MertaHnonoBuit

M Vkpaina M CnoBayumHa

Puc. 3.14 Cepenns 3arajibHa aHTHOKCUJIJAHTHA aKTUBHICTh BOJHUX, CITUPTOBUX 1
METaHOJIOBHUX €KCTPaKTiB 3pa3kiB muiky Betula verrucosa Ehrh. 3 Ykpainu ta

CrnoBayyuHUu

[Ipu nopiBHsiHH1 3AA ekcTpakTiB (Boja, €TaHOJ, MeTaHoJ) mwiKy bb mix
MICIISIMA 3pOCTaHHS Ha Tepuropii Ykpainu 3a t-kpurtepiem Crpromenta (mom. I
tabma. 1.1-1.6) Oynu BUsIBIIEH] HIDKUYE HABECHI BIIMIHHOCTI.

Buxonsuu 3 nanux tadn. I.1.1, 3AA:

— Y BOJHOMY €KCTPaKTi JIOCTOBIPHO BHUIIA y MUJIKY, 310panomy B BV1, Hik B
BV2a i3naunmo Hmwxk4ya B BV1, Hisxk B BV2b, BV3, BV4, BVS;

— B COUPTOBOMY €KCTPAaKT1 JOCTOBIPHO BUIIA y MUIKY, 310paHoMy B BV 1, Hix
B BV3 1 3naunmo Hmxua B BV 1, Hixk B BV2a, BV2b, BV4, BV5, BV6;

— B METAHOJIOBOMY €KCTPAKTI JIOCTOBIPHO HUXYA y MUIKY, 3i0panomy B BV1,
Hix B BV2a, BV2b, BV3, BV4, BV5, BV6.

Buxonsun 3 nanux tadn. I.1.2, 3AA:

— Y BOJHOMY €KCTPaKTi JIOCTOBIPHO HMKYA Y MUJIKY, 310panoMy B BV2a, Hixk B
BV2Db, BV3, BV4, BV5, BV6;

— B CIIUPTOBOMY E€KCTPaKTi qocTOBipHO Bumia B BV2a, Hix B BV3 1 Hmkue y

MUKy, 3i0panoMmy B BV2a, aixk B BV2b, BV4, BVS;
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— B METaHOJIOBOMY €KCTPAKTI AOCTOBIpHO BulIa B BV2a, Hik B BV3 1 Huxua y
UKy, 310panoMmy B BV2a, ik B BV2b, BV4, BVS5, BV6.

Buxonsun 3 manmx tadin. I.1.3, 3AA:

— Y BOJAHOMY €KCTPaKTi 3HAUYIIMX BIIMIHHOCTEH HEMAE;

— B CHUPTOBOMY €KCTPaKTI JOCTOBIPHO BHIA y MWIKY, 310paHomy B BV2b,
HiX B BV 3 1 35aunmo Hmkde B BV2b, ik 8 BV4, BVS;

— B METaHOJIOBOMY €KCTPAaKTi JOCTOBIPHO BHINA y MUJIKY, 310paHoMmy B BV2b,
Hik B BV3 1 3maunmo Hmwkua B BV2b, ik 8 BV4, BVS.

Buxonsunm 3 nanux tadin. I.1.4, 3AA:

— Y BOJHOMY €KCTPaKTi 3HAUYIIUX BIIMIHHOCTEH HEMaAE;

— B CHUPTOBOMY €KCTPAaKTI JOCTOBIPHO HIDKYa y MUJIKY, 310panoMmy B BV3,
Hixk B BV4, BVS5, BV6;

— B METaHOJIOBOMY €KCTPAKTI JOCTOBIPHO HMXKYA y MUJIKY, 310paHoMy B BV3,
Hix B BV4, BV5, BV6.

Buxonsun 3 nanux taon. I.1.5, 3AA:

— Y BOJIHOMY €KCTpPaKTi JIOCTOBIPHO BHUINlA Y TWIKY, 3i0panoMy B BV4, Hix B
BV6;

— B COUPTOBOMY €KCTPAaKT1 JOCTOBIPHO BUIIA y MUIKY, 310paHoMy B BV4, Hix
B BV6 1 35aunmo nmkya B BV4, Hisk B BV S;

— B METAHOJIOBOMY €KCTPaKTi JOCTOBIPHO BHUINA Yy MUJIKY, 3i0paHomy B BV4,
Hik B BV6.

Buxonsun 3 nanux tadn. I.1.6, 3AA:

— Y BOJHOMY €KCTPaKTi 3HAUYIINX BIIMIHHOCTEH HEMAE;

— B COUPTOBOMY 1 METAaHOJOBOMY E€KCTPaKTaxX TOCTOBIPHO BHUIA y MHJIKY,
3i0panomy B BVS5, Hixk B BV6.

SAx Bumaao 3 Tabn. I.1.1-1.6 pesynmpraté 13 3AA ekcrpakriB muiky bb,
3aroTOBJIEHOTO Ha TepuTOpii YKpaiHW, pi3HAThCA. bes33amepednnm JigepoMm 3
MakcuManbHOI 3AA y BCiX pOo3uMHHUKAX € 3pa3ok 3 M. Ky3HernoBcek PiBHEHCBHKOT

0011. (BVY), 110 Bkazye Ha HallBUILlY PO3YUHHICTh PEYOBUH PI3HOT MpUpoau abo Ha
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HaWOUIBIINM X BMICT y TWIKY. 32 HUM CIIJY€E 3pa3ok 3 cMT. [BaHkiB KuiBcbkoi 0011
(BV4), sxuii Mae HaBHIY PO3YMHHICTL pa3oM 3i 3pa3koM BVS y Boai Ta MeTaHOI.
HeoOxigHo noaaTu, 010 y BOJHOMY €KCTPaKTI MaKCUMallbHYy 3AA TaKOX MOKa3alu
3pasku Oepe3oBoro nmuwiky 3 BV2b i BV3 (i3 npupoaHoro mysero 1a jicy). Mk nuMu
gotupMa 3paskamu mwiky (BV5, BV4, BV2b, BV3) Hemae 10CTOBIpHHX
BinMmiHHOCTeH. Halinmwkua 3AA y BogHOMy eKcTpakti B 3pazka 3 BV2a, y
CIIUPTOBOMY eKcTpakTi — 3 BV3, y Meranonosomy — 3 BV 1.

[IMomo 3AA excrtpakTiB (Boja, eraHoj, MeTaHos) mwiky bb 31 CnoBauyumHu
maemo (tabm. I'.1.7):

— Y BOJHOMY €KCTpaKTi JOCTOBIPHO HW)XKYA Y MUJIKY, 310panomy B BV7, Hix B
BV8iBV9;

— B CIIMPTOBOMY €KCTPAKTi 3HAYYIIHUX BIIMIHHOCTECH BUSABIICHO HE OYIIO;

— B METAHOJIOBOMY €KCTPaKTi JOCTOBIPHO BHIIA y MUJKY, 310paHomy B BV7,
Hik B BV 8 1 30aunmMo nmk4ya B BVS, Hicxk B BV9.

Ax BunmHO 3 Tabn. I'.1.7 3pa3ku muiky 31 CrnoBadunHM, 310paHi Ha TepUTOPIT
OJIHOTO MICTa, BIIPI3HAIOTHCA 3a 3AA. JlocTOBIpHI BIAMIHHOCTI B 3AA MIXK 3pa3kaMu
BUSIBJICH1 JJIsI BOJM 1 METAHOITY.

3naueHHs 3AA BOJHUX, €TAHOJOBHX 1 METAHOJIOBHUX E€KCTPAKTIB YKPAiHCHKHUX
3paskiB muiIKy BB 10CTOBIpHO Bimpi3HAIOTHCS Bix CIOBanbKuX 3HaucHb (Tabin. 3.18-
19). PiBeHb BUTbHUX paJUKaIiB MICIA peakilii aHTHoKcuaanTa 3 pagukaiom JDIIT y
BOJHOMY €KCTPaKTi 3HAUMMO BHUIIUH Yy MIIKY, 310paHOMY Ha TepuTopii YKpaiHu, HiX
Ha teputopii CrnoBauunan (t=10,27 mpu p <0,001), a piBeHb BUIBHUX paTUKaIiB B
cnuproBomy (t=-12,28 mpu p <0,001) i meranomoBomy (t=-2,39 mpu p=0,02)
€KCTpaKTax 3HauYMMO BHIIUU y MUJIKY, 3i0panomy B CioBauunHi, aHDX B YKpaini. Lle
MOXK€ CBITYHTH TPO PI3HUI MEXaHI3M aHTHOKCHUIAHTHOI aKTUBHOCTi, 00yMOBIIECHUN
BIIMIHHOCTSIMA TIPHPOJHM Ta KUTBKOCTI aHTHOKCHJIAHTHUX PEYOBHH B MWIKY. Tak,

BHU3HAYCHO, 1110 BMicT AK 10cTOBIpHO OLIBIIMI B YKpaTHCHKUX 3pa3kax muiky bb.
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Tabnuus 3.18
Pe3ynpTaTi nepeBipku JaHUX Ha HOPMAJIBHICTh PO3IMOALTY 32 JOIOMOI'OK0 KPUTEPIIO

Konmoroposa-CmipHoBa

YkpaiHa CroBayumnHa
Exkcrtparent N | max D KonMpropOB- N | max D KOHM?FOpOB-
CwmipHOB CMmiIpHOB
Bona 35| 0,11 p>0,20 15| 0,19 p>0,20
ETtanon 35| 0,12 p>0,20 15| 0,36 p<0,10
Meranon | 35| 0,22 p<0,10 15| 0,39 p<0,10

[Ipumitka: N — "HOMep; max D — D cratucruka Konmoroposa-CmipaoBa; p > 0,20 piBeHb
nocToBipHOCTI Max D

Tabnuus 3.19
Pe3ynbpTaTi NOpIBHSIHHS MOKAa3HHUKA PIBHS BUIBHUX PAJUKAIIB Y €KCTPAKTI MUJIKY 3

VYkpainu 1 CioBauunHu 3a J0TIOMOTot0 t-kpuTepito CThIoIeHTa

ExcrparenT (g,i%zggs) ( CJi)iI;ZJTI}II;Ha) t-3nauenns | df p
Bona 83,35 77,09 10,27* 48 0,001
Eranon 70,42 95,16 -12,28* 48 0,001
MeTtaHoi 73,63 85,05 -2,39* 48 0,021

[Mpumitka: * — Bigmideni 3Haummi t-kputepii Creiogenrta; df — umcno cryneneir cBo6oOIM;
P — pPIBeHb 3HAYUMOCTI

Hocnimkenas 3AA BOIHUX, €TaHOJIOBHUX 1 METAaHOJIOBUX €KCTPAKTIB MOKA3aJIo,
mo muiok bb € rapuum mormunaduem pagukany J®PIIT in vitro. 3HaueHHs BOAHHX
ekcTpakTiB mwiKy bb HaitOutem cTtabinpHI. Bapialii cekrpy 610JI0T1YHO aKTHBHUX
PEUYOBUH MHUJIKY BimoOpaxaroTh BimMmiHHOcTi B ymoBax HIIC mim wac mporecis
dbopMyBaHHS Ta MO3piBaHHA NWIKY. TOMY HJisi JIarHOCTUYHOTO, JIKYBaJIBHOTO 1
mpo(TaAKTUIHOTO BUKOPUCTAHHS Tpeba 3acTocoByBaTH MUIOK bb, 3i0panuii y Tux
oOnacTsiX, J€ JKMBYTh TMAIllEHTH, ajie¢ TOTpPIOHO BpaxoByBaTH, IO CHIIbHA
AHTHOKCUJAHTHA aKTHBHICTh, sKa CIIOCTEpIraeThcs IN VIro, He 3aBXAW MOXKE

3aJIMIIaTUCh Takoro IN Vivo [88, 348, 349].

3.2.2. BusHaYeHHS] AHTUMIKPOOHOI AKTUBHOCTI MUJIKY

AHTUMIKpPOOHA ist — e OJMH 13 METOAIB OIliHKK BA munky [311].
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Ha mnporuBary no 3AA nuinok bbb mnposBuB cmabky AMA momo 11
JOCTIDKEHUX BHIB MikpoopranismiB (ta0m. 3.20-3.21). 30HHM 3aTpUMKH pPOCTY
KyJbTYp MIKPOOPTaHi3MIB MPOSIBUIKNCH JUIIE cepel 3pa3KiB nNuiky bb 3 Ykpainu 1 B
Mexax 1,33-4,67 MM, a HalCWIBHIIII aHTUMIKPOOH1 BJIACTUBOCTI TMOKa3ajlu 3pa3Ku
nuiky bb 3 mpunopoxHix HacamkeHb M. Ky3HENOBChK (pe3yabTaT MO3UTUBHUN y 6
Bumnaakax i3 14 BapianTiB npotu Ralstonia solanacearum (BoaHi i BOJHO-COJNBOBI
ekcTpakTH), Pseudomonas syringae (BoaHi 1 BOJHO-COJIBOBI  CKCTPAKTH),
Paenobacillus larvae, Botrytis cinerea) ta 3 napkoBux HacaJkeHb M. Kwuis
(pe3ynbTaT TO3WTHBHMK y S5 Bumamkax 13 14 BapianTiB mporu Ralstonia
solanacearum (BojaHi i BOJHO-COJILOBI ekcTpakTh), Pseudomonas syringae (BojHi i
BOJIHO-COJTbOBI ekcTpakTH), Paenobacillus larvae). 3pasok nunky Bb 3 tepuropii
aeposipomy He nposiBuB AMA B3arai.

Ta6muusa 3.20
BriiuB BoJHUX 1 BOJIHO-COJIBOBUX €KCTPAKTIB YKPATHCHKOTO MHIIKY

Betula verrucosa Ehrh. na mikpooprauizmu, MM

Mikpoopratizmu BV1 BV2a | BV2b BV3 BV4 BV5 BV6
Ralstonia BB + — + + T + —
solanacearum (24) BC + + + - + + _

. BB - - - - — - _
E. coli M-17 (20) BC — — — — — — -
Pseudomonas BB + — + + + + _
syringae (22) BC + + + _ + + _
Pseudpmonas BB B B B j j j }
aeruginosa (4)
Clostridium
perfringens (3) BB B B B B B - -

Bacillus cereus (2,33) | BB — - - — _ _ _

Paenobacillus larvae

@) BB | 1,33+0,58 | 1,33+0,58 - - - 12,33£0,58 | —
Sacch_a_romyces BB B B B B B B B
cerevisiae (1)

Penicillium expansum

) i bB _ _ _ _ _ _ _
Botrytis cinerea (1) BB — — — 2,33+0,58 | — | 4,67£0,58 | —
Cladosporium BB B B B 3 3 B B

sphaerosphermum (1)

[Tpumitka: BB — Bomumii exctpakt; BC — BOJAHO-CONBOBUI EKCTpPakT; «+» - BIICYTHIM picT
MIKPOOPraHi3MiB; «—» - HEMa€e 30H 3aTPUMKH POCTY MIKPOOPraHi3MiB; B Jy)KKax BKa3aHO 30HU
3aTPUMKH POCTY KOHTPOJIIO




105

Tabnuus 3.21
BrumiB BoHUX eKCTpakTiB ciaoBanbkoro muiky Betula verrucosa Ehrh. na

MIKpOOpraHi3Mu, MM

MikpoopraHizmMu BV7 BV8 BV9
Pseudomonas aeruginosa (4) BB - - -
Clostridium perfringens (3) BB - - -
Bacillus cereus (2,33) BB — - -
Paenobacillus larvae (2) BB - - -
Saccharomyces cerevisiae (1) BB - - -
Penicillium expansum (2) BB — — —
Botrytis cinerea (1) BB - - -
Cladosporium sphaerosphermum (1) BB - - -

[Ipumitka: BB — BoagHMI €KCTPAKT; «—» - HEMA€E 30H 3aTPUMKH POCTY MIKPOOPIaHI3MIB; B JyXKKax
BKA3aHO 30HU 3aTPUMKHU POCTY KOHTPOJIIO

Excrpaktn munky bBb B3arani me mitote Ha E. coli M-17, Pseudomonas
aeruginosa, Clostridium perfringens, Bacillus cereus, Saccharomyces cerevisiae,
Penicillium expansum ta Cladosporium sphaerosphermum.

SIkuro mopiBHIOBATH [1iF0 BOJHUX Ta BOJIHO-COJIbOBUX €KCTpakTiB MKy bb,
BILJIUB SIKUX JOCIIMIIN JIUIIE TTPOTH TPhOX BHUJIB MiKpoopraHi3miB (quB. Tadia. 3.20) 1
JUIIE Y AOCTIAl 3 YKPAiHCHbKUMU 3pa3KaMu MUJIKY, TO iX Jisl BUSBHIACA OIHAKOBOIO
JUTS BCiX 3paskiB, kpiMm BV2a 1 BV3. Jlna 3paska nuinky bb BV2a naitots nuiie BogHO-
COJIbOB1 €KCTPaKTH, Ha BOJHUX E€KCTpaKTaxX pICT crocTepiraBcs. s 3pa3ka MUKy
BV3 naBmaku — Ait0Th JIMIIIEe BOJHI €KCTPAKTH MOPIBHSIHO 31 3pazkom BV2a.

[Tunox Bb B mizomy mposiBuB cnabky AMA, cyasuu i3 BEIUYUHH 1 9YaCTOTH
30H 3aTPUMKH POCTy. MOKJIMBUAM TIOSACHEHHSM € HHU3bKa KOHIICHTpAIlil BOIHUX
excrpakTiB. [lo BCiii IMOBIpHOCTI, MWJIOK i€ O€3MOCepeHbO, 3aBASIKA BMICTY Y
HbOMY aHTUOIOTUYHHUX PEYOBHH a00 K KaTalI3ye M0 pO3UYNHHUKA.

He BuximodeHo, mo Ha OTpUMaHi pe3yjbTaTH MoOrja BIUIMHYTH HasBHa
MikpoOiota Ha 3paskax mwiky bb. Jlis morma Oytu cuHepreTudHor abo
anTtaronicrnyHor. Hampuknan, Ha E. coli M-17 Oepe3oBi €KCTpakTH NHIKY HE
MOISITA, MOXJIMBO 4Yepe3 CHHEPreTUYHHH e()EeKT HAsSBHUX MPEACTABHHUKIB POJIUHU
Enterobacteriaceae a6o uepe3 aHTaroHicTUYHy akTUBHICTH E. coli M-17. 3rigHo 3

tabn. 3.3 3pasok mwiky BV1 Bxomute no rpynu «ab» 3a tectom Thloki, TOOTO,
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MICTUTh MEHIIYy KUIBKICTh YCIX JOCHIPKYBAHMX MIKPOOPraHi3MiB 1 THpOsBIs€
JOCTaTHbO CHJIBHI AHTHUMIKpPOOHI BJacTUBOCTI. 3pa3ok nwiky BV6, naBmakwy,
BXOJIUTh JI0 Tpynu «a» 3a TecToM TblOKi, OTXe, Ouiplie 3a0pyIHEHUN
MiKkpoopraHizMamu 1 He nposiBiisie AMA. 3pasku nuiky BV2a ta BVS Bxoasats a0
OJIHaKOBUX Tpym, ane BV2a mposiBisge Tpoxu ciabiii aHTUMIKPOOH1 BJIACTHBOCTI.

3pazok nunky BV3 Bing Hux BinpizHseTbes, ane ABA noaiona 1o BV2a.

3.2.3. BuzHaYeHHS iMYHOJIOTiYHOI AKTUBHOCTI MIWJIKY

B tabn. 3.22 1 3.23 npexacrasneno pesynbratd HCT-TecTy Ta morimHanbHOT
aKTUBHOCTI (haromuTiB.
Sk BumHO 3 pe3ynbTariB (Tadm. 3.22), Bigcotok HCT-mO3WTHUBHUX KIITHH B
ycix 3pa3kax mwiky bb mepeBwilye KOHTpOJbHE 3HAYCHHS: Yy 3pa3Ky mwiky bb 3
BV1 B 1,5 pa3u 1 maitxke B 2 pa3u B 3pazkax mwiky 3 BV3 1 BV4. B ycix 3pa3kax
nuiky, kpim BV1 1 BV5, BiporiiHO akTHBYIOTHCA TMEPOKCHUAA3HI CUCTEMH, Ha IO
BKasye 30inbmieHns 3uauenns CLK knitun (quB. a0, 3.22).
Ta0muma 3.22
Kucenbrenepyroua akTUBHICTh ()arolUTyIOUHX KIITUH B PEaKIlii 3 HITPOCHUHIM

terpazoiniem (HCT-Tecr)

3pa3ku MUIKY HCT-no3utuHi1 kinitunu, % Cyuf’
KonTpoib 31,01 £2,2 0,40+0,02
BV1 *51,52+3,5 0,41 +0,015
BV2a *42,92+2.9 *0,57 + 0,02
BV2b *47,33 + 3,1 *0,58 = 0,02
BV3 *61,33 £4,5 *0,72 + 0,02
BVv4 *58,44 = 3,7 *0,49 + 0,02
BV5 *42,33£2.9 0,43 +0,02

[TpumiTka: * — BigMi4€HO JOCTOBIPHICTh pe3ynbTaTiB npu p < 0,05

Sx BumHO 3 Ta6m. 3.23 3Ha4YeHHS (HArOIUTAPHOTO IHIEKCY YCiX 3pa3KiB
3HAXOJUTHCS B MEXaxX HOPMHU. XO04Ya BIAMIYAETHCS 1 JEAKe MiABUIICHHS MOKA3HUKIB

daronuTo3y MOPIBHSHO 3 KOHTposieM. OTxe, il BIUIMBOM BOJHO-COJILOBUX
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excTpakTiB 3 nmuiky bb B kmituni BinOyBaetbes aktuBaiiss HAJIDH;-okcunasm i
rekcozoMoHodocdaTHoro myHTa. B pe3ynbrari 30UIbLIYETHCS YUCIO KIIITHH, fKI
0epyTh ydacTh y (haronuTo3i — Nepiriil JaHill 3aXUCTy OpraHi3My BiJl /i1 HETaTUBHUX
(akTopiB, aje 3HWKYETHCA (paroruTapHe YUCIIo (TOCTOBIpHUI pe3ynbraT 1is BV2Dh)
3a paxyHOK pO3MOALTY MOTJIMHYTHUX YACTUHOK MK aKTUBOBAaHUMHU (DaroruTaMH.
Tabnuus 3.23
Bruiie BoiHO-coNbOBHX BUTSOKOK MKy Betula verrucosa Ehrh. na

NOTJIMHAIBHY aKTUBHICTh (harolmTiB KPOB1

CDII

3pa3ku MUKy D, % y.0.
KonTtpob 70,00+2,15 9,42+0,65
BV1 *81,334+2,8 7,93+0,55
BV2b 79,33+2,6 *6,22+0,4
BV4 *82,00+2,7 7,21+0,5
BV5 *82,606+2,7 7,85+0,5

[Ipumitka: ®@; — daronurapHuil HAEKC — KUIBKICTh KJIITHH, IO MOTIMHAIOTh YacTUHKH; Py —
(baroruTapHe YHMCIO — YHCJIO YACTHH JIATEKCY B OJHOMY (aromuTi; * — BiIMIY€HO TOCTOBIPHICTH
pesynbTaTi mipu p < 0,05

3 nitepaTypHUX JHKepesl BiIOMO, 10 30UIbIIeHHs (aromuTapHOi aKTUBHOCTI
MO3K€ CIIOCTEPIraTUCs MPHU AJEePrisix, ayToaJepTriuHuX 3aXBOPIOBAHHSX, JEHKOIUTO31
TOIIO, BigoOpakarouW JIil0 ajiepreHa Ha opraHi3M. BHBYEHHS IMOKa3HHKIB
daromuTo3ly Mae 3HAYCHHS B KOMIUIEKCHOMY aHaji3i Ta  JIarHOCTHII
IMyHOICDIIUTHUX CTAHIB.

B 1imomy BOJIHO-COJIBOBI €KCTpakTH 13 MKy bb, 3aroToBneHoro 3 pizHUX
MICIIb 3POCTaHHS Ha TEpHUTOpPili YKpaiHH, MalOTh MOJIOHY Aif0 Ha (PYHKI[IOHAIBHY
aKTUBHICTh (aromuTiB KpoBi. UYiTKOI 3aleXHOCTI MK MICIEM 3pOCTaHHA 1
orpumanuMu 3HadeHHs MU Hemae. HCT-tect y Bumagky munky bb e Oinbm
JOCTOBIPHUM METOJIOM BUSIBJIICHHS IMYHOTPOIHOT akTUBHOCTI MKy bb mopiBHsHO 3

darouuTo3om.




108

Iliocymku 0o Po3oiny 3.2

BA munky Betula verrucosa Ehrh. nmposiBunacst Ha Bucokomy piBHi uepe3 3AA,
CepeHhOMY — Yepe3 IMyHOAKTHBHICTh Ta HM3bKOMY — depe3 AMA. OchHoBa BA —
CIIBBIHOIIEHHS 010J0T1YHO aKTUBHUX crofiyk B 13, a moBHOTa iX 1ii 00yMOBJIeHa
METOJIOM Ta YMOBAaMH JTOCITiDKEHHS.

it noCHipKyBaHUX THIKOBUX €KCTpakTiB Bb 10oCTOBIpHO BIiIpi3HIETHCS
3aJIEKHO BiJl €KOTONY TIOXO/DKCHHS IMJIKOBOI CHPOBWUHHU, IO € JIOTIYHUM
NPOJIOBKCHHSAM BHCHOBKIB IEPIIOi YaCTHHU po3aAuTy. MiK KpaiHaMH MOXOJKEHHS
nwiky bb HaiO1IbII MOMITHI BIAMIHHOCTI: BUCOKI 3HaUeHHSI 3AA BOJIHUX €KCTPAKTIB
YKpaiHCBKOTO THWJIKY, a CJOBallbKOTO — €TaHOJOBHX Ta METaHOJIOBUX, IO
OOYMOBJICHO KUIbKICHUMHU BIIMIHHOCTSMH O10XIMIYHHMX CIIOJNIYK; MHJIOK 3 €KOTOIIIB
CrnoBayurHHU B3araji He IPOJeMOHCTpYBaB AMA.

BumeBuknaneni  pe3yiabTaTH  JOCHIDKCHb  BUCBITICHO Y  HACTYIHHUX
JIPYKOBAaHUX TpAIsX (Y XPOHOJIOTTYHOMY MOPSIAKY):

1. Iepmoa T. B. BuszHaueHHS KHCEHBI'€HEPYIOUYOi aKTUBHOCTI (HaroIuTiB
KpPOB1 IiJi BIUIMBOM BOJIHO-COJBOBUX BHUTSXKOK MUIKY Oepe3n OopojaByacToi 3
IBankiBchkoro pairiony KuiBcekoi o6macti / T. B. Ilesmnona, K. I'. I'apkasa, K. B.
Kpunnnpka // IlepcriekTHBH Ta HAIpSAMKH Cy4dacHOi O10T€XHOJOTIi : HayK.-TPaKT.
ceM., 14-15 xxoBtHs 2011 p. : Te3u mpom. — K., 2011. — C. 151-152.

2. llleemoBa T. B. AKTHBHICT, MWIKYy Oepe3n OopomaBuacTtoi BITHOCHO
¢darouuTapHoi aKTMBHOCTI KpPOBI B YMOBax TeXHOreHHOTo 3abpyaHeHHs / T. B.
[lesnosa, K. I'. I'apkasa, JI. B. KoBanbuyk // BimHOBIEHHS MOPYIIEHUX MPUPOTHUX
exocucteMm : [V Mixunap. Hayk. kKoH}., 18-21 sxoBTHs 2011 p. : Te3u qom. — JloHEnbK,
2011. — C. 396-398.

3. IlleBmoBa T. BmIMB BOJHO-COIBLOBHUX BHUTSXKOK 13 TIMIKY Oepesu
o6oponasuacroi (Betula verrucosa Ehrh.) Ha mornmuHaJbHY aKTUBHICTH (DaroIuTiB
kpoBi / T. IlleBmoa, K. I'apkasa, JI. KoBanpuyk // IHTpOmykiisi Ta 30epexeHHS
POCIMHHOTO pi3HOMAaHITTS : BicHuk KHiBChKOTO HaIliOHATHHOTO YHIBEPCUTETY IMEHI

Tapaca [lleBuenka. — K., 2012. — Ne30. — C. 70-71.
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4. IlleuoBa T. B. AHTHOKCHJAHTHA AaKTHUBHICTh BOJHUX Ta CIHPTOBUX
SKCTPAaKTIiB MUIKY Oepe3n OopoaaBuactoi (Betula verrucosa Ehrh.) B 3anexHOCTI Bif
micust 3poctanss / T. B. llleBnosa, K. I'. I'apkasa, S. bpunaza // HaykoBuii yaconuc
HITY imeni M.II. [IparomanoBa : 36. Hayk. npaiis. — K., 2012. — Ne4, — C. 107-113.

5. AHTuOakTepianbHI BJIACTHBOCTI MHIKY Oepe3n OopomaBuactoi (Betula
verrucosa Ehrh.) / T. B. [lleBnosa, K. I'. I'apkasa, B. B. Xpo0Oycrt, JI. /I. Bapbaneup
/' Radostim-2012. MukpoOHble OHOTEXHOJOTHH: aKTyaJbHOCTh H Oymayliee
MuixHap. HayK.-pakT. KoHd., 19-22 mucronana 2012 p. : te3u pomn. — K., 2012. — C.
353-354.

6. IleBuosa T. B. AntuOakTepianbHa Ta TPOTUTPUOKOBA AKTUBHICTH MUIIKY
Betula verrucosa Ehrh. / T. B. IlleBuoBa, K. I'. T'apkaBa // daRostim-2013
«®DITOropMOHHM, TYMIHOBI PEYOBMHHU Ta I1HII OI10JOT1YHO AKTUBHI CHOJYKH JUJISt
CUIBCBKOTO TOCHOJApPCTBA, 3J0POB’S JIIOAMHM 1 OXOPOHM  HABKOJUIIHBOTO
cepenoBuiiay : [X MixHap. Hayk.-ipakT. KoH®., 7-10 >xoBTHs 2013 p. : Te3u gom. —

JIpBiB, 2013. — C. 167.
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3.3. BumiproBaHHs MOp(OMEeTPUYHUX NOKAZHUKIB MMMJIKOBUX 3epeH

Betula verrucosa Ehrh.

Sk BimoMo, pouecu (GopMyBaHHS Ta PO3BUTKY MUJIKY YK€ UyTJIMBI JO BIUIUBY
daktopi HIIC pizHoro renesucy. Tomy Oyio BHUIUIEHO ACKUIbKA KUIBKICHUX
MOP(OJOTTYHUX KPUTEPIiB 3 METOIO BUSBUTU BIAMIHHOCTI I3 0HOTO BUAY POCIMHU
3 pI3HMX Miclb 3pocTtaHHa 10 iX Buxony B HIIC mpu kKoMIjiekCHOMY BIUIMBI
OPUPOJHUX Ta AHTPONOreHHUX (DAKTOPIB MOBKULIA. YCi OTpUMaHi MOPPOMETpUYHI
pe3yabTaTu MpecTaBieHo B Tab. 3.24.

Tabnuus 3.24
BapiaGenbHicTh MOP(]OTIOTTYHUX XapaKTEPUCTHK MUITKOBUX 3€pPEH

Betula verrucosa Ehrh., n=60

3pasku | min | max | X | c | V%
Ilonasipua Bich (P) (o3Haka 1), Mkm
BV1 16,11 21,21 18,57 1,19 6,39
BV2a 15,20 21,82 17,90 1,45 8,09
BV2b 14,25 21,80 18,57 1,48 7,99
BV3 15,07 21,58 18,42 1,64 8,92
BV4 16,52 22,51 18,97 1,38 7,26
BV5 15,27 21,05 17,95 1,36 7,56
BV6 15,34 21,50 18,28 1,44 7,88
BV7 14,26 22,39 18,76 1,95 10,38
BV8 14,82 21,88 18,11 1,59 8,80
BV9 14,28 27,08 18,86 2,35 12,45
ExBaropiaabuuii niamerp (E) (o3Haka 2), MKM
BV1 18,95 26,96 23,26 1,92 8,25
BV2a 16,85 26,43 22,58 2,20 9,72
BV2b 19,86 28,16 23,18 1,73 7,46
BV3 19,82 28,14 23,23 1,56 6,74
BVv4 20,95 28,08 23,98 1,66 6,94
BV5 19,81 26,74 23,30 1,34 5,74
BV6 19,94 27,06 23,41 1,44 6,14
BV7 20,68 28,49 24,95 1,67 6,69
BVS8 19,71 27,66 23,70 1,78 7,50
BV9 21,23 28,16 24,71 1,74 7,06
KyT po3ranryBaHHsi anepTypH /0 KOHTYPY NHJIKOBOT0 3epHa (o3Haka 3), deg
BVi | 8380 12585 | 10540 | 761 | 7,22
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IIpooosoicenns mabn. 3.24

BV2a 81,33 122,15 99,42 8,92 8,98
BV2b 81,99 110,58 97,62 6,95 7,12
BV3 81,24 115,77 98,71 7,81 7,91
BV4 86,55 115,23 101,13 6,86 6,78
BV5 80,78 112,55 98,76 6,61 6,70
BV6 85,60 123,59 103,13 7,66 7,43
BV7 89,14 129,08 113,77 8,82 7,75
BV8 87,38 128,29 108,47 9,45 8,71
BV9 84,56 125,57 107,12 9,82 9,17
BuyTpimnii giamerp aneprypu (o3Haka 4), MKM
BV1 2,06 4,27 3,28 0,45 13,62
BV2a 1,38 4,12 3,02 0,53 17,56
BV2b 2,13 3,97 3,13 0,45 14,26
BV3 2,38 4,25 3,41 0,40 11,62
BV4 2,53 3,89 3,25 0,33 10,19
BV5 2,37 4,07 3,36 0,34 10,03
BV6 2,20 4,15 2,98 0,43 14,57
BV7 1,65 3,73 2,84 0,41 14,63
BV8 1,98 3,92 2,82 0,43 15,22
BV9 1,77 3,80 2,12 0,49 18,03
Pe6Gpo anonopiajabHOro moJisi (03Haka 5), MKM
BV1 22,62 31,05 26,42 1,92 7,28
BV2a 20,52 28,66 25,55 1,93 7,54
BV2b 23,48 30,16 26,15 1,52 5,83
BV3 22,49 31,56 26,46 2,11 7,97
BV4 22,58 32,71 27,40 1,83 6,68
BVS 22,61 29,03 25,62 1,54 6,03
BV6 23,77 30,83 26,84 1,53 5,71
BV7 18,17 26,16 22,50 1,72 7,62
BV8 16,54 26,15 21,01 1,76 8,38
BV9 17,15 23,94 20,86 1,93 9,27

ITpumitka: mMin — MiHiMalbHE 3HAYEeHHS BHOIPKHM; mMax — MaKCHMallbHE 3HAYeHHS BHOIPKH;
X — cepeaHe apumeTuyHe BUOIPKU; 0 — CTaHAApTHE BinxuiieHHs; V — koediuieHT Bapiaiii, %

Binmiueno, mo ansa pocuipkyBanux [13 xapaktepHa pizHa CTYIIHb YCYIIKH, 1
SK HACHIJIOK, pi3Ha Gopma [13 3 HepiBHOMIPHO YTBOPEHUMH CKJIAJKAMU, aji€ BIAHHH

€ TUTbKH MK aneptypamu (puc. 3.15), mo Oyro 3a3nadeno i Blackmore et al. (2003)
[221].
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Puc. 3.15 ®opma cyxux nuikoBux 3epen Betula verrucosa Ehrh.: 1 — 6e3
nedopmartiiif; 2 — Ha moyaTKy aedopmaiiii; 3 — «3pa3koBay aedopmariis,
BrUHAHHS NIEHTPY; 4 — 6e3)opMeHHa, BTUHAHHS LIEHTPY; 5, 6 — BUTTMHAHHS
HEHTPY; 7-9 — BUAM BIrUHAHD «3aTHBOT YaCTHHNY; 10 — MOpIBHSHHS
MPOTUJICKHUX CTOpiH; 11,12 — BUrnsy BruHaus 3 ekBatopy; 13-15 —B
PI3HHUX MOJIOKEHHSIX
(®Poto: P. Octporcekuii, T. Illepmosa 2011, 2013)
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Mopdonoriyni o3Haku 113 mopiBHIOBaiM 3a JOMOMOIOI0  t-KpUTEPIitO
CThlOfIcHTa MDK KOXKHUM MiciieM 3aroToBku mwiky bb (mom. /I Tabm. 1.2-1.8 Ta
Ta0:1. 3.25) Ha OCHOBI CTATUCTUYHOI MepeBipku qaHux (tadm. J[.1.1).

Sk Bugno 3 Tabm. J1.1.2:

— TMOJsipHa BICh JOCTOBIpHO OuIbIIa y 3pa3kiB 3 BV1, nixk 3 BV2ai13 BVS;

— eKBaTOpiaJIbHUM JllaMeTp JOCTOBIpHO OubIIUi y 3pa3kiB 3 BV4, nix 3 BV1;

— KyT J0CTOBIpHO OublIui y 3pa3kiB 3 BV1, nixk 3 BV2a, BV2b, BV3, BV4 i
3 BV5;

— BHYTPIWIHIA J1aMeTp MOpPU JOCTOBIpHO OunblIMi y 3paskiB 3 BVI1, Hix 3
BV6;

— pebpo amomnopiadbHOro MOJs JOCTOBIpHO OuIbIe y 3pas3kiB 3 BVI1, Hixk 3
BV2ai1BV6, 1 nocroBipHo meH1e, Hix 3 BV4.

SIk Bugno 3 Tabm. J1.1.3:

— TOJsipHAa BICh JOCTOBIPHO MeHINa y 3pa3kiB 3 BV2a, ik 3 BV2b 13 BV4;

— EeKBaTOpIaJIbHUH JiaMeTp JTOCTOBIpHO MEHIIUH y 3pa3kiB 3 BV2a, Hix 3 BV4
1 BVS;

— BHYTPIIIHIA JiaMeTp MOpPHU JOCTOBIpHO MeHIUU y 3paskiB 3 BV2a, HiX 3
BV3, BV4, BV51BV6;

— pebpo amomnopiayibHOTO TOJIA JOCTOBIPHO MEHIEe Yy 3pa3kiB 3 BV2a, Hix 3
BV3iBVA4.

Sk BugHO 3 Ta6d. J1.1.4:

— TOJspHA BICh JOCTOBIpHO OinbIna y 3pa3kis 3 BV2b, nixk 3 BVS;

— EKBaTOpIlJIbHUM JiaMeTp JOCTOBIPHO MEHIIMN y 3pa3kiB 3 BV2b, Hik 3
BV4;

— KyT JIOCTOBIpHO MeHIu# y 3pa3kiB 3 BV2b, ik 3 BV4 13 BV6;

— BHYTPINIHIA JlaMeTp MOpH TOCTOBIPHO MEHINWH y 3paskiB 3 BV2b, Hik 3
BV3iBVS;

— pebpo amomopiaIbHOTO TOJISE JOCTOBIPHO MEHIE y 3pa3kiB 3 BV2b, Hixk 3

BV4 1BVe6.
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Ak Buano 3 Ta6:1. J1.1.5:

— €KBaToOpiaJIbHUM JllaMeTp JOCTOBIPHO MEHIIMM y 3pa3kiB 3 BV3, Hix 3 BV4;

— KYT JIOCTOBIpHO MeHIIUH y 3pa3kiB 3 BV3, Hix 3 BV6;

— BHYTPIWIHIA J1aMeTp MOpPU JOCTOBIpHO OublIMi y 3paskiB 3 BV3, Hix 3
BV41BV6;

— pebpo amnonopiaJbHOTO MOJIA JOCTOBIPHO MEHIIE y 3pa3kiB 3 BV3, Hik 3
BV4 1 6inbire, Hixk 3 BVS.

Ak Bugno 3 Ta6:m1. J1.1.6:

— TMOoJsipHa BICh JOCTOBIpHO OUIbIIa y 3pa3kiB 3 BV4, nix 3 BV5 1 BV6;

— eKBaTOplaJIbHUM JiaMeTp JOCTOBIpHO OumbIINi y 3pa3kiB 3 BV4, ik 3 BV5

1 BV6;

— BHYTpPILIHIA JlaMeTp MOpU JOCTOBIpHO OunblIui y 3paskiB 3 BV4, Hix 3
BV6;

— pebpo amomnopiaabHOro MOJs JOCTOBIpHO OuIbIIe y 3pa3kiB 3 BV4, Hixk 3
BV5.

SIk Bugno 3 Ta6a. J.1.7:

— KyT JOCTOBIpHO MeHIIUH y 3pa3kiB 3 BV5, Hixk 3 BV6;

— BHYTPIIIHIA JiaMeTp MOpH JOCTOBIpHO OLIbIIMEK y 3pa3kiB 3 BVS, Hixk 3
BV6;

— pebpo amonopiaabHOTO TOJIA JOCTOBIPHO MEHIE y 3paskiB 3 BVS, Hixk 3
BV6.

Sk BugHO 3 Ta6m. J1.1.8:

— TOJsipHa BICh JOCTOBIpHO OuLThIma y 3pa3kiB 3 BV7, ik 3 BVS, a 3 BVS§
JOCTOBIPHO MeHIa, Hix 3 BV9;

— EKBaTOpIaJIbHH JliaMeTp JOCTOBIpHO OUThImNi y 3pa3kiB 3 BV7, Hixk 3 BVS;

— KyT IOCTOBipHO Ounbminii y 3pa3kiB 3 BV7, nixk 3 BV8 1 BVY;

— pebpo amomopiadbHOTO TOJS JOCTOBIpHO OuIbIie y 3pas3kiB 3 BV7, Hixk 3

BV8i1BVO.
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Tabnuus 3.25
[MopiBHstHHES MOp(dosorivHUX 03HaK UKy Betula verrucosa Ehrh. 3aroroBnenux Ha

TepuTopii Ykpainu ta CroBaqyurHU

_— Cepenne Cepenne t-

SMiHH] (Ykpaina) | (CnoBayunHa) | 3HAYCHHS df P
TlonsipHa Bick 18,38 18,58 1,35 | 598 0,178
ExpatopianbHui 23,28 24,45 -7,50* | 598 0,001
iaMeTp
Kyt po3ramyBanns
anepTypu 10 KOHTYpY 100,60 109,79 -12,13* | 598 0,001
IMUJIKOBOT'O 3CpHA
JliameTp nopu 3,20 2,79 10,41* | 598 | 0,001
BHYTPILIHIN
Pebpo anonopiars- 26,35 21,46 29,01* | 598 0,001
HOTI'O I10JIA

[Mpumirku: * — BigmideHi 3Hauumi t-kpurepii Ctbroaenta; df — yrcino cryneHiB cBo00IHU; p — piBEHb
3HAYUMOCTI

Ax BumHO 3 Tabn. 3.25, Taki O3HAKHM SK JOBXHHA €KBATOPIAJILHOTO J1aMETpy
(t = -7,5 npu p <0,001) i kyT posrairyBaHHs anepTypu a0 koutypy I13 (t = -12,13
npu p <0,001) MarTh JOCTOBIpHO OuIbINI 3Ha4eHHS y MWKy 31 ClioBa44MHH, a
BHYTpiHIA aiameTp nopu (t = 10,41 mpu p <0,001) 1 peOGpo amonopiaabHOTO MOJIs
(t=29,01 mpu p <0,001) MaroTh TOCTOBIPHO OUTBIII 3HAYSHHS Y MUJIKY 3 YKpaiHH.

3Hauymux BIAMIHHOCTEH 3a MOPQOJOTIYHUM MapaMeTpoM — JOBXKHHA
MOJISIPHOT OC1 — BUSIBJICHO HE OYJI0.

JI1s1 BUSIBJICHHSI CHUTH 3B’ SI3K1B MK MOP(OJIOTIYHUMH XapaKTepUCTUKaMU Oyi10
po3paxoBaHo kKoedirienTu kopesiii [lipcona Mixk 03HaKaMH B MeKax 3pa3ka Ta Mixk
O03HaKaMHU cepel ycix 3paskiB. Pe3ynbratu npeacraBieHo B Tadm. 3.26 1 3.27 ta Ha
puc. 3.16.

[Ticns mepeBipku AOCTOBIPHOCTI Koe(illieHTa KOpenAiii 3a KPUTHYHHM
3HAUEHHsM JiHIHHOTO Koedimienta kopensamii I[lipcoma 3 ypaxyBaHHAM dmcIa
CTymeHiB cBoOonu mpu N=60 nns piBHSA moctoBipHOCTI p=0,95, 3HaYeHHS OymyTh
sHaunMi Bin 0,25. Sk BumHO 3 TaOm. 3.26 xoedirieHTH Kopensiii MophoIoriaHIX

xapaktepuctuk [13 Bb B Mexkax 3paska myxe HU3bKI. 3HaWAeHO numie 4 JOCTOBIpHI
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koedimienTn Kopensuii s 3paskie BV1, BV2a, BV7 1 BV9, ane nns pizHux

MOP(OJIOTTYHUX XapaKTEPUCTHUK.

Ta0onuis 3.26

Koediuientn kopensuii MOpPoOIOriyHUX XapaKTEPUCTUK MUIKOBUX 3€pEH

Betula verrucosa Ehrh. B mexxax 3paska, Nn=60

Bun 3pa3ku Ta cuiia 3B’ A3KiB
kopensuii | BV1 | BV2a | BV2b | BV3 | BV4 | BV5 | BV6 | BV7 | BV8 | BV9
InB+EJ | 0,09 | 0,11 | -0,09 |-0,06 | 0,22 | -0,10 | -0,06 | 0,21 | 0,03 | -0,29
InB+x |(-0,39| -0,10 | -0,17 | 0,20 {-0,11|-0,21| 0,04 | 0,00 | 0,07 | 0,12
InB+A | 0,08 | 0,05 | -0,20 | 0,03 | 0,05 |-0,06 | 0,01 | 0,28 | 0,02 | 0,02
rnB+p |-0,16| -0,19 | 0,12 | 0,20 |-0,03|-0,16 | 0,04 | 0,08 | -0,03 | 0,02
EJO+K 0,08 |-0,18 | 0,00 | 0,23 |-0,02| 0,01 | 0,08 |-0,11| 0,22 | 0,18
EJI+A 0,07 | -0,21 | -0,09 |-0,06 | 0,12 | 0,214 | 0,10 | -0,04 | 0,02 | 0,04
EJI+P 005 047 | 0,09 | 0,22 | 0,09 | 0,11 | 0,11 |-0,10| 0,05 | 0,08
K+A 0,21 | -0,23 | -0,12 | 0,16 | 0,05 | 0,07 |-0,16 | 0,08 | 0,05 | 0,05
K+P 0,02 |-0,03| 0,08 |0,25]|0,23|0,21| 0,14 |-0,10|-0,10 | 0,00
A+P -0,15| 0,122 | -0,11 | 0,21 | 0,10 | -0,03 |-0,02 | 0,04 | 0,01 | 0,01

[pumitku: 1B — nomxwuna nmonsipuoi oci; EJI — noBxkuHa exBaropianbHOro aiamerpa; K — kyr
pO3TalllyBaHHs anepTyp A0 KOHTYpPY HHJIKOBOTO 3€pHa; A — MOBXKHHA BHYTPIIIHBOTO JiaMeTpa
aneptypu; P — nmoBxkuHa pebpa amomopiaibHOTO TIOJIA, HAMIBXUPHUM HIPUPTOM BHUIUICHO
JOCTOBIpH1 KOe(III€EHTH KOPEISIIiT

Ta0muna 3.27

Koedimientu xopensiii MOpGOIOTTYHUX XapaKTEPUCTUK MTUITKOBUX 3epEH

Betula verrucosa Ehrh. mix 3pa3zkamu, n=10

Bun Cuia 3B S3KiB
KOPEJISIIil

IIB+E]] 0,69
[1B+K 0,34
[IB+A -0,15
[1B+P -0,07
EJJ+K 0,78
EJI+A -0,57
EJI+P -0,62
K+A -0,71
K+P -0,72
A+P 0,81

[Tpumitku: 1B — nomxwuua nomspHoi oci; EJl — nomkuHa exBaTopianbHOro aiamerpa; K — kyr
pO3TallyBaHHs anepTyp 10 KOHTYpY NMMIIKOBOTO 3€pHa; A — JOBXXKMHA BHYTPIIIHBOTO JiaMeTpa
anepTypu; P — noBxuHa pebpa anmomnopiaibHOTO MOJS; )KUPHUM MIPUGPTOM BHJIUIEHO IOCTOBIpPHI
KOeQIIiEHTH KOpesiil
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[licns mepeBipkH AOCTOBIPHOCTI Koe(illleHTa KOpeysalil 3a KPUTHYHHM
3HAUYCHHSAM JiHIHHOTO KoedimienTta kopemsmii I[lipcoHa 3 ypaxyBaHHSM 4wHcCIia
cTyneHiB cBoboau mpu N=10 must piBHA moctoBipHOcTi p=0,95, 3HaueHHsS OyAyTh
3Haunmi Bix 0,63. Sk BuaHO 3 Ta6. 3.27 HAHOUIBIT KOPEIIOIOTh MK COOO0I0 JIOBKHHA
BHYTPIIIHBOIO JiaMeTpa amepTypu Ta JOBXKMHA peldpa amnonopiaibHOro moJis
(r=0,81); momxuHa €KBATOPIAJLHOrO JiaMeTpa Ta KyT PO3TAlIyBaHHS alepTyp 0
koutypy II3 (r=0,78). Mik n¥MH O3HaKaMH CIIOCTEPIra€ThCs MpsMa 3aJCHKHICTb.
[Ipy BuMiprOBaHHSX 11 O3HaKU [JIHCHO MDK COOOI0 B3a€EMOINOB’s3aHl. 3TiIHO 3
Tabs. 3.25 3a KOpeNSIIMHUMU O3HaKaMM YKpaiHChKI Ta CJIOBalbKi 3pa3ku nwiky bb
BIIPI3HSAIOTHCS SIK MOoKa3aB t-kpurepiit CTbrofieHTa.

3 puc. 3.16 Gaunmo, MO KyT HaXWIy OpsIMOi perpecii Ta rpymyBaHHS TOYOK
HABKOJIO TIPSIMOi BiOOpakarTh CTYIIHb B3a€EMO3AJICKHOCTI MK MOP(OJIOTTYHUMU

O3HaKaMH.

A+P EI+K K+P K+A MB+E]]

&

1 2 3 4 5
Puc. 3.16 I'padiune 300pakeHHS HAUCHUIBHIMINX KOPEJAIIM 3MIHHUX M1k

3paskamu muiky Betula verrucosa Ehrh.:
1-A+P; 2 —EN+K; 3 — K+P; 4 — K+A; 5 — T[IB+E/.

1, 2, 5 — mo3uTrBHA KOpeIsIIis; 3, 4 — HETaTUBHA KOPEJIAIIIS

I3 Bume3a3nadedoro 3 tadn. J1.1.2-1.8 ta 3.25-3.27 BummmBae, 1o 4 i3 5-tH
MOPGOJIOTIYHUX O3HAK € JIarHOCTUYHHMM, MK HHMH € BIIIMIHHOCTI B yMOBax
3pOCTaHHsI, 5Kl BIUTMHYIW Ha Mopdororito muiky bb. Haitbinem crabinpHa 03HaKa
I13 bb — noBxuHa nonsapHoi oci. Lle ennna o3Haka, 3a KO0 YKpaiHChKI Ta CIIOBAIIbKi
3pa3Ku MWIKY MOAI0HI.

[amoro crabinpHOO 03HaKo I13 BB, siky, Ha BiqMiHY Bijl TOBXUHU MOJSPHOI
oci, MOKJIMBO BUKOpucToByBatH TipHu ineHTU(ikamii [13 Bb € kyt posramryBanHs
aneptyp 1o koHtypy II3. KoedimienT Bapiamii 3MIHIOETBCS B HE3HAYHUX MEXKax

(6,70-9,17 %). Lls o3naka kopemtoe 3 po3MipoM I[13, skuii XapakTepu3ye JOBXKHHA
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ekBaropianbHOro aiamerpa. lle HaliBakjuBilIa [IarHOCTHMYHA O3HAKa OYJb-SKOTO
BUAy MWIKYy. Pazom 3 TUM, KyT po3TamryBaHHs anepTyp 10 KoHTypy II3 kopemtoe
00E€pHEHO [0 JOBXHHM BHYTPILIHBOIO JiaMeTpa amepTypud 1 JTOBXKUHU pelpa
anonopiaJbHOro MOJII — O3HAK, 332 SKMMH PO3PI3HAIOTHCS YKPAiHChKI Ta CIIOBAlbKI
3pa3Ku MWIKY, a OTKE, Ha K1 BIUTMBAIOTH 1 MicCIIs Hioro 300py.

OTxe, KyT po3TallyBaHHs anepTyp A0 KOHTYpY I3 MoxkHa peKOMEHyBaTH SIK
HaJ1iiHO 1HpopMaTUBHY MOp(oo3HaKy Nuiky bb.

HaiiGinbm BapiaGenbHa Mop@oJoOriyHa O3HaKa — JOBXKHWHA BHYTPIIIHBOTO
JiamMeTpa amepTyp. Xoua 3HAuYeHHS MJOBXKMHHU BHYTPIIIHBOTO JiaMeTpa amepryp
BIPI3HSAIOTHCS B HE3HAYHUX MEXKax, BUCOKI KoedilieHTH Bapiauii (HailBUIIl cepen
I’SITH BUMIPIOBAaHUX O3HAK) BKa3ylOTh Ha HECTAOUIbHICTH AaHOi o3Haku. [lig wac
IILOTO BHUJIY BHMIPIOBaHb OYyJIO BiIMIYE€HO, 10 MM Outbll cyxe I3, TumM MeHmuit
oTBip aneptypu. LIs 03HaKa KOpeItoe 3 TOBXUHOI pedpa armonopiabHOTO TOJIS.

VY Ttabn. 3.28 naBeneno 3nHaueHHs iHaexcie P/E ¢opmu 113 Bb. ®opma 113
OOYMOBITIOETBCSl ~ CITIBBIIHOIICHHSM MK  JOBXKHHOI  TOJISIPHOI  OCi  Ta
eKkBaTopiaJibHOrO Aiamerpa. lle OumbII MOCTIHA XapaKTEPHCTHUKA y KOKHOTO BUIY
pocaun [350]. Po3paxosanuii ingexc P/E I13 Bb Busnauenuii B mexax 0,75-0,81.
3rinno 3 G. Erdtman (1943), uuM 3Ha4YeHHSIM IHAEKCY BiAMOBiZae Maibke
chepoinanbra dpopma I13 [351]. OtprmaHi JaHi y3roKyHOThCS 3 JITEPaTypPHUMHU.

Tabmunsa 3.28
Innexc P/E nunkoBux 3epen Betula verrucosa Ehrh.

3pa3oK MUKy X+ o V%
BV1 0,80 £ 0,08 10,05
BV2a 0,80+0,11 13,15
BV2Db 0,81+ 0,09 11,09
BV3 0,80 £ 0,09 11,32
BV4 0,79 £ 0,07 8,62
BV5 0,77 £ 0,08 10,01
BV6 0,78 +£ 0,08 10,49
BV7 0,75+ 0,08 11,24
BVS8 0,77 £ 0,09 11,63
BV9 0,77 £ 0,13 16,76
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IIpooosowcenns mabn. 3.28

Hamri pesynbratu 0,75-(0,78) — 0,81

Basa manux PalDat 0,72 (0,79) — 0,88

[pumirka: X— CEpeaHE apudmernune BUOIpKU; ¢ — cTaHHapTHE BigxwieHHs; V — koedimieHT
Bapiartii, %

Otxe, mpu mpoBelleHHI MOP(}OIOriYHUX 1 MOp(oMeTpuUHUX Jocuimxkensb 113
bb Oyno BusiBiaeHo ix cnenudiuyHi MopdoiaoriyHi OCOOIMBOCTI, K1 JO3BOJISIIOTH
BIPOT1THO PO3PI3HATH NWJIOK, 310paHuii Ha TepuTopii Ykpainu Ta CroBaudyuHM.
[IpyurHa 1BOTO MOXJIMBO 1 € B PI3HOMY aHTPONOT€HHOMY HaBaHTaXEHHI MiCIlb

3pOCTaHHs 00’ €KTIB JOCIIIKEHHS.

BuieBuk/aaeHi pe3yJbTaTH A0C/iIKEHb BHCBITJIEHO Yy HACTYNHHUX
APYKOBAHUX MPAaUAX (y XpPOHOJIOTIYHOMY MOPSIAKY):

1. IleBmoBa T. B. Mopdonoriuyai 3MiHu nuiaky Oepe3u OopoaaByacToi
(Betula verrucosa) 3 pizaux wmicip 3poctanns / T. B. Illesiosa, K. I'. T'apkasa //
AKTyanbH1 ipo0jeMu 00TaHIKK Ta €KOJIOTil : MDKHaAp. KoH(]. Moi. y4., 9-13 cepmHs
2011 p. : Te3u gom. — bepesne, 2011. — C. 141-143.

2. Morphological characteristics of pollen Betula verrucosa Ehrh. (syn. B.
pendula) depending on habitat / T. Shevtsova, J. Brindza, K. Garkava, R. Ostrovsky,
I. Maltsov // Conservation of plant diversity : Intern. Scient. Symp., 16-19 May 2012
. Abstracts. — Kishinev, Republic of Moldova, 2012. — P. 44-54.

3. BrobisiBnenue u3MeHEHHUUW  MOP(OJOTUYECKUX  MAPAMETPOB  IMBUIBIIBI
Betula verrucosa Ehrh. (cun. B. pendula Roth.) ¢ pa3sueix mect npouspacranus / T.
[IeBoBa, A. bpunmza, E. 'apkasas, P. OctpoBcksl, 1. Mansios // Agrobiodiverzita
pre zlepSenie zivota. — 2013. — Nel. — P. 134-145.

4. IllesumoBa T. B. BapuabenpbHOCTh MOPQOJOTHYECKUX XapaKTEPUCTHK
neUIBIEBRIX 3epeH Betula verrucosa Ehrh. ¢ pasaeix mect mpomspacranus / T. B.
[IleBioBa, M. FKO. Manbnos // MeToabl MHajJ€O3KOJIOTHYECKHUX MCCIIEA0BAHUI

[ManwHOMOT. MIK.-KOH(]. ¢ MEXKIAyH. ydacT., 16-19 anpens 2014 r. : Te3uchl JOKI. —

M., 2014. — C. 95-96.
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5. Mopdomerpis nunkoBux 3epeH Oepe3n OopoAaByacToi K I1HAMKATOP
sxocTi ekoctany / T. B. llleBuosa, K. I'. I'apkaga, f. bpunnza, P. OctpoBcbku, C. M.
MoTtunroBa // Ilurannsa Oloimgukamii ta exonorii. — 2014. — Bum. 19, Ne2. — C. 121-

138.
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PO3JILI IV
BILJIUB MICIISI 3POCTAHHS HA BIOJIOTTYHY AKTUBHICTD MUJIKY
BEPE3U BOPOJJABUYACTOI (ITOLIYK B3AEMO3B’SI3KIB,
OBI'OBOPEHHSI TA Y3ATAJILHEHHS PE3VJIBTATIB JOCJLIKEHbD)

Pesynprati moOCHiIKEHb MMOKa3ald, IO BIUIMB KOMIUIEKCY €KOJOTiYHHUX
¢dakropiB Ta ix aig Ha [13 Bb € pi3HOCTOPOHHBOIO 1 MOXKE MPOSBUTHUCS Ha OyAb-IKOMY
piBHI — reHeTUYHOMY, (1310J10r0-610XIMIUHOMY, MOP(OJIOTTUHOMY. Y 3B’S3KY 3 LIUM
MU CTaBHJIM 32 METY OILIIHUTH KOXKEH 3 HUX.

[lepm 3a Bce ciig TpoaHaNi3yBaTH BIUIMB  METEOPOJIOTIYHHX  Ta
aHTponoreHHux (akTopis MmiJ yac popMyBaHHs Ta qo3piBanHs [13.

[Ipu monmapHOMY MOpPIBHSHHI METE€OAaHUX, 310paHUX 13 PI3HUX MICT YKpaiHu
(muB. Tabmn. b.2.1), 3Hauymux BimMiHHOCTEH BusiBieHo He Oyio (p > 0,05) (puc. 4.1).
dnykryalii, BApaKeH1 AJi1 CEPeIHbOMICIYHOI KITHKOCTI ONaiB, TAKOXK HE JOCATAIH
PiBHs CTaTHUCTUYHOI 3HauymocTi. @opmyBanusa nuiaky B 2010 pori B Ykpaini Ta B
2012 poui B CnoBaudymHi BiI0YBaJOCh B YMOBaX CYXOro CIEKOTHOTO Jita. OTXe,
HaJMipHa MOCYIUJIMBICTh MOIJIa HETaTMBHO BIUIMHYTH 1 BUKJIMKATH K CTPYKTYPHI,
Tak 1 (YHKIIOHAIBHI 3MIHM 4YoJioBidoro ramerodiry. Ilporiec yTBOpEeHHS MIIKY
TPUBA€ Maibke MOBHUM KaJICHIApHHM pik 1 OaraTto (akTOpiB MPOSBISAIOTH CBIH
HCTaTUBHUI BIUIMB Ha PO3BUTOK Mikporamerodity [176]. ¥V poku ugitiaas Bb
criocTepirayiucs NesKki BIIXWJICHHS Bil HOPM MOTOJHOTO KOMIUIEKCY 1 B YKpaiHi y
2011 pomi (nrotmif) 1 B CnoBauumnni y 2013 porri (mrotuii-6epe3eHb-kBiTeHb). JltoTuii
y CroBauuuHi OyB TtemnuMm, a Oepe3eHb MoOpo3HUM. [loBepHEHHS HHU3BKHUX
TEeMIepaTyp Y BECHSHHUI MepioJl, MOXKe BUKIMKATU 3MIHY KUPHOKHUCIOTHOTO CKIAdy
JIIIIB, IO NPHU3BOAUTH JO (PI3MYHOI 3MIHU CTaHy TigpodoOHOro MeMOpaHHOTO

Matpukcy [176].
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CepeaHboMicsiUHA TEMIIEpaTypa MOBITPS,
°C

MicsyHa KUIBKICTh OITaglB, MM

CepenHboMicsiYHA BITHOCHA BOJIOTICTh

noBiTps, %o

Puc. 4.1 I'padiune BimoOpaxkenHs 3adikcoBanux temmepatypu (°C), KITbKOCTI

omaiB (MM) Ta BiqHOCHOI BoJorocTi (%) mpotsirom 2010 poky Ha yKpaiHCBKHUX

METEOCTaHIIISIX 13 MiATBEPKSHHSIM B1JICYTHOCTI 3HAYYIIIUX BIIMIHHOCTEH

mean — cepeiHe 3HAa4YCHHS, mean+SE — cepenHe + cTaHaapTHa IIOMUJIKA,

mean+SD — cepeliHe + cTaHIapTHE BIAXUICHHS

[Toroma y mepion, 1o mepeaye BereTaniiHoMy, TOOTO B CiuHI-Oepe3Hi, TaKOK

0OyYMOBIIIOE IHTEHCUBHICTh MIJIKOMPOAYKIIii, a ONFIKYE 10 MBITIHHSA — JaTH MOYATKY

[BITIHHS, KUTBKICTh [13 y moBiTpi. OCKUIBKM MU JOCIIKYEMO MHJIOK JO BUXOIY 3

MUJISIKIB, 111 TApaMETPH HE MAOTh BEJTUKOT'O 3HAYCHHSI.
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OTxe, Ha Hally JIyMKY, HOTOAHI YMOBH Yy PIK 3akKjaJaHHS YOJOBIYMX
reHepaTUBHUX OPraHiB Ta pik UBITIHHA bb manu BrumB Ha [13, mo ciig BpaxoByBaTH
IIPU OI[IHIII 1X O10JIOTTYHUX BIACTUBOCTEH.

CTOCOBHO aHTPOTIOT€HHOTO 3a0pyAHEHHS HACEJICHUX MMYHKTIB MICI[b 3aTOTOBKHU
nunky bb, To Oyno mpoaHali3oBaHO BIUIMB CTaI[lOHAPHUX Ta MEPECYBHUX JKEPEI
3a0pynnenb HIIC Ha ocHOBI 1aHKMX, OTpUMAaHMX 13 OQILIHHKUX 3BITIB Ta 13 3aMUTIB J10
MiHicTepcTBa €KOJIOTIi Ta MPUPOAHUX pecypciB Ykpainu [246, 248, 250, 253, 269,
270, 352].

HalinommpeHimumu 3a0py HIOIOUUMH PEYOBHHAMH aTMOC(HEPHOTO MOBITPS €
JIOKCUJT CIPKH, JIOKCHUJl a30Ty, OKCHUJl BYTJICLIO, (OpMasibIerill, Mui, IPYHTIB —
HadTOTIpOAYKTH, XJopuau, coii BM, orpyroximikatu, ¢enonmn. OCHOBHUM
3a0pyIHIOBAYEM € TIEPECYBHI JiKepesia. ABTOTPAHCIIOPT 3HAXOAUTHCS HA IMEPIIOMY
Mmicii. be33amepeunum iiepoM Mo 3a0pyIHEHHIO aTMOC(EpPHOTO MOBITPSI 3 YCiX
JOCIIJDKYBaHUX MYHKTIB PiBHeHchkoi Ta KwuiBchbkoi oOnacreti € m. KuiB. Xoua
JIOKaJBbHUX JaHUX 13 MICIIb BiIOOPY MUJIKY 1 HaBiTh 13 CMT. boponsHka, cMT. IBaHKIB
Ta c. XOLbKU HEMAE.

AHani3 BUKHAIB 3a0pyAHIOIYMX PEYOBHH B aTMochepHe TOBITPS BiA
CTaIllOHApHUX JKepen 3a0pyaHeHHs npotsarom 2010-2012 pp. Ha OCHOBI 3BITHHUX
nanux B Tabn. b.1.1 Ta b.1.4, Bka3zye Ha TEHJIEHIIIO /10 iX 3pOCTaHHS, OCOOJIMBO B
Bopomsiacekomy Ta IlepescnaB-XmenpbHULIBKOMY paiioHax. I[lpu mOpiBHSAHHI ITUX
JAHUX TI0 MICTaX B CTOPOHY 3MEHIICHHsS Mopsaok Takuid: M. KuiB, M. IlepescnaB-
XMmenpHullbkuii, M. Ky3nemoBchbk. CTOCOBHO BUKHIB 3a0pYIHIOIOUHMX PEUOBHH B
aTMocQepHe MOBITPs Bif nmepecyBHux kepen (auB. Tadn. b.1.2 1 b.1.4, puc. b.1.4 1
b.1.5) y 2011 pori cnocTepiraiioch AesKe 3HMKEHHS IMOKa3HHKIB, ajge B 2012 porri
BoHU nepeBunuin 2010 pik. [lopiBHAHHS 3HaYeHb BUKWIIB Y pallOHaX HACTYITHUM:
boponsacbkuit > IlepescnaB-XMenbHUIIBKAN > [BaHKIBCHKUN; Y MICTaX aHAJIOTIYHO
y BHUMNAAKY CTalliOHApHUX JpKepen 3a0pyaHeHHs. Oxkpemo Cii  BUAUIATH
M. Ky3HernoBchk. Y MiCTi BeI€ThCSI KOHTPOJIb BUKH/IIB 3a0pYIHIOIOUNX PEYOBHH, IO
s cMT. bopopasiaka, cMT. IBaHKiIB, ¢. XOIBKH HE XapaKTEpHO. 3a3HAYAETHCS, 10 B

2011 p. BiAMIYEHO MEpPEBUIIEHHS 3a 3a7130M B 2,8 pa3u Ta kaamiem B 1,2 pasu a0
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dbony y rpyHTax Ha Teputopli PiBHEHCBHKOI aToMHOI enekTpocrtaniii. Ilunox
3aroTOBJISUIM 3 JAEPEB, 110 3pOCTatoTh MpuoIn3Ho B 6-Tu kM Bt PAEC. [loTeHuiitHui
o0cAr BHKHUAIB 3a0pyAHIOIOYMX PEUYOBUH B AaTMOC(EpHE TOBITps B MpOIEC]
BUpoOHUYoi aisiibHOCTI PAEC cknanae 86,2 T B pik.

Ha ocHOBI aHamizy AaHMX MIOAO AaHTPONOIE€HHOrO 3a0pyJHEHHS MiCIb
3aroToBku nuiiky bb MoxHa 3a3HauuTH, mo 3pasku nuiaky BV1 (m. Kui) ta BV5S
(M. Ky3HenoBChbK) 3aroToBieHi 3 Oepi3, IO 3pOCTalTh B JICMIO BIAMIHHHUX
€KOCUCTEMaX, IOPIBHAHO 3 IHIMMUMU 3pa3kamMu. Y M. KuiB BHCOKHI piBeHB
3a0pyaHEeHHsT aTMOC(hEpHOro MoBiTpsA, y M. Ky3HEIOBChK — crenudidyHe JHKepeso
BUKH/I1B 3a0pYHIOIOUHX PEUOBHH.

CrocoBHo CrnoBanpkoi pecnyOJlikKd, TO I II€l €BPONEUCHhKOT KpaiHu
XapaKTepHE TEPUTOpiaJibHEe 3a0€3MECUCHHS CTaHI[IIMH KOHTPOJIO 3a0pyaHCHHS
aTMocdepHOro MoBiTpsi. KOHTPOIIOITHCSA KOHKPETHI 3a0pyHIOI0YI peuOBHHH: PM g,
PM;5, NO,, SO, CO, CgHs. YV M. Hitpa, ne Oynu 3aroTomieHi 3pa3ku mwiky bb
(BV7, BV8, BVY), nie nBi craHIlii KOHTPOIIO BHKUIIB 1 JIEKiIbKA MMIMPHEMCTB, SKi
BIUIMBAIOTh Ha SKICTh TMOBITps. 3a poku KoHTposwo — 2011-2013, we Oymo
NEPEBUILECHb JTOMYCTUMHUX 3HA4€Hb, KpPIM J00OBOTO rpaHMYHOrO 3HaueHHS PMjg y
nocipkyBanui pik (2012) va cranmii Nitra — Sthrova, mio He € CYTTEBUM.

3Bakaroun Ha Te, MmO Ha TepuTopii M. Hitpa He po3TamoBaHi BelIHKi
IIPOMUCIIOBI O0’€KTH KpaiHW, 10 3AIHCHIOIOTh HAWMOUIBIIY KUTBKICTH BUKHIB, 1
TeHaeHIir0 CIoBaYYMHU IIOJ0 3MEHIIEHHS BHUKHUIIB 3a0pYIHIOIOUHNX PEYOBHH, TO
CTaH 3a0pyAHEHHS aTMOC(EpPHOTO MOBITPS B MICISIX 3arOTOBKH CIIOBAIlbKUX 3Pa3KiB
nwiky bb € B nomycrumux Mexax.

byno mpoBeneHo mnpocTHil perpeciiHuil aHami3 s BUSBICHHS BIUTUBY
BUKHIIB 3a0pyJHIOIOUMX PEYOBUH BiJ CTalllOHAPHUX Ta TMEPECYBHUX JDKEpelN, a
TAKOX WILIbHOCT] BUKKAIB Ha 1 kM? rotomi Ha MopdoMerpraHi mokasuuky [13, BMicT
oinkiB, KK miminis, AK, ¢maBonoiniB Ta BM y 3pa3kax nunky bb. Exonoriuni naxi
B3sTO 3 Tabn. b.1.1, b.1.2 ta b.1.4. Pe3ynwsTaTn npencrasnexi y tadn. 4.1-4.6.

Amnani3 mokaszaB, 0 CyMa BUKHUJIB 3 MEPECYBHUX Ta CTAIIOHAPHUX JIKEPEN

Mae€ 3HAYMMUH BIUIUB Ha OJIHY 13 BUMIPIOBAHUX MOP(OJIOTTYHUX XapakTepuctuk 13
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bb, a came kyT posramyBanHs aneptypu a0 koutypy I13 (F=16,79, p=-0,75 npu
p=0,001), ToO6TO mpu 30UTBIIEHH] BUKU/IIB — KYT 3MEHIYyeThCs (nuB. Tadn. 4.1). Jlo
TOTO X OyJia BUSIBJIEHA JIy’KE€ BUpaXK€Ha TEHJICHIIISI JO HASIBHOCTI BIUIMBY IIUIBHOCTI
BukuiB (F=4,4, f=-0,46 npu p=0,052) 1 BukuaiB 13 cranionapuux mxepen (F=3,81,
B=-0,44 npu p=0,069) Ha nonsapHy Bick I3, a came, monsipHa Bich OyjJe MEHIIA y
MICIISIX, JI€ CIOCTEpIraeThbcsi OUIbIIE BUKHUAIB 13 CTAlllOHAPHUX JUKEpENT 1 BHUIIA
IJIBHICTh BUKU/IIB HA OJUHUIO IUIOIILI.

Tabmuns 4.1
BruiuB BUKUIB 3a0pYy/IHIOIOUKX PEUOBHH BiJl CTAIIOHAPHUX, TTEPECYBHUX JKEPEII, 1X

CyMapHOI KiTbKOCTi Ta MITBHOCTI BUKH/IB Ha 1 KM IuIomti Ha MOP(OIOTio

nuIIKoBHX 3epen Betula verrucosa Ehrh.

Tokasunku mopdoiorii (3minui) | Multiple | Multiple | df | B | F | p
CrarrioHapHi Jpkepena
[TonsipHa Bich, MKM 0,44 0,19 1 |-0,44| 3,81 | 0,069
ExBaTopiasibHul 1iaMeTp, MKM 0,21 0,04 1 0,21 | 0,74 |0,401
Ky, deg 0,06 0,00 1 |-0,06| 0,06 |0,815
JliamMeTp mopu BHYTPIIIHINA, MKM 0,18 0,03 1 0,18 | 0,51 |0,485
PebOpo anmonopialbHOTO MOJISI, MKM 0,10 0,01 1 0,10 | 0,16 | 0,695
ITepecyBHi mxepena
[TonstpHa Bich, MKM 0,42 0,18 1 |-0,42| 3,48 | 0,081
ExBaTopiasibHUM MiaMeTp, MKM 0,21 0,04 1 0,21 | 0,73 |0,406
Ky, deg 0,05 0,00 1 |-0,05| 0,03 |0,856
JliamMeTp mopu BHYTPIIIHINA, MKM 0,15 0,02 1 0,15 | 0,37 |0,549
PebOpo anmomnopialbHOTO MOJISI, MKM 0,11 0,01 1 0,11 | 0,20 | 0,663
[ UTbHICTS BUKHIIB
[TomsipHa Bich, MKM 0,46 0,22 1 |-0,46| 4,40 | 0,052
ExBaTopiasipHuli 1iaMeTp, MKM 0,21 0,04 1 0,21 | 0,72 {0,409
Kyr, deg 0,01 0,00 1 |-0,01| 0,00 |0,971
JliameTp mopu BHYTPIIIHINA, MKM 0,16 0,02 1 0,16 | 0,40 |0,537
PebOpo anmomnopialbHOTO MOJISI, MKM 0,12 0,01 1 0,12 | 0,23 |0,641
Cyma BUKHJTIB
ITomsipHa Bich, MKM 0,42 0,18 1 0,42 | 2,86 |0,115
ExBaTopianpHuii 1iaMeTp, MKM 0,27 0,07 1 0,27 | 1,03 |0,329
Kyr, deg 0,75 0,56 1 |-0,75116,79*| 0,001
JliamMeTp mopu BHYTPIIITHINA, MKM 0,41 0,17 1 0,41 | 2,65 |0,127
PebOpo anmomnopialbHOTO TOJISI, MKM 0,13 0,02 1 0,13 | 0,22 |0,647

[Tpumitka: * — BigMideHo 3HauuMi F-kpurepii
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JUist BUSIBIEHHS BIUIMBY 3a0pyAHIOIOUMX BHUKHAIB 1 IMOTOJHUX YMOB Ha
MOP(QOMETPUYHI MOKa3HUKU NHIKY OYB NpPOBEJECHUN MHOKXUHHHUUA perpeciiHuii
anami3 (tabn. 4.2). byno BUSBIEHO, IO MPU B3a€EMOJIi BUKUAIB 1 MOTOJHUX YMOB,
CyMapHa KUIbKICTh BUKU/IB 1 MIHIMaJIbHA TEMIIEpaTypa MOBITPs BIUIMBAIOTH JIUIIIE Ha
JOBXHHY €KBaTOpIAJbHOIO JiaMeTpy, HNpUUYOMYy HaOUIbIIMN eKBaTOplajJbHUN
JlaMeTp CHOCTEPIraeThcsl B MICISIX, J€ Oy/Je MEHIle BUKHUJIIB 1 BUIA MIHIMaJlbHa
TeMIeparypa HoBiTps, TOOTO IPHU ONTUMATBHUX YMOBax po3BUTKY s 113.

Tabmuis 4.2
BrnuB BUKKIIB 3a0py/AHIOIOUMX PEYOBUH Ta MOTOJHUX YMOB Ha MOP(OJIOTiI0

nuIIKoBHX 3epeH Betula verrucosa Ehrh.

3MiHHI, SIKi BBIHIIIN B aHAITI3 ‘ Multiple R? | F ‘ p ‘ B ‘ t ‘ p
ExBaTopiansHuii miametp, pm
Buxunu -1,01 | -5,41 | 0,000425
MiniManbpHa TeMIepaTypa HoBiTps 0,77 15,17 | 0,0013
32 MicSITD 0,36 | 1,93 | 0,086065

Perpeciiinnii aHasni3 He BUSIBUB BIUTMBY JOCIIKYBAaHOTO PiBHS aTMOC(HEPHOTO
3a0pyaHEHHS BiJ] CTAI[IOHAPHUX Ta MEPECYBHUX JKEPEII, MIUTBHOCTI BUKUIIB Ha 1 KM>
mwiomi Ha cymapHumii BmicT OunkiB, XK y mimimax, sk okpeMuX, TaKk 1 CyMu
Hacu4eHuX, HeHacuueHux 1 nomiHeHacuueHux KK, AK Tta ¢uaBoHOiZHUX cHOTyK
(muB. Tabn. 4.3-4.4). Xoua BHBIEHO, IO CyMapHa KUIBKICTh BHKHIIB
3a0pyIHIOIOYMX PEYOBHH B aTMocdepHEe IOBITpsS BIUIMBAE HAa BMICT CTEapUHOBOI
KHACTIOTH, a TaKOXX BHSBIEHA TEHJIEHIA iX BIUIMBY Ha OJICTHOBY KHUCIOTY (JMB.
tabm. 4.5). Ilpuvuomy B-xoedimientu (f=0,72 mpu p=0,019 Ta p=-0,58 npu p=0,082)
BKa3yl0OTb Ha Te€, MI0 MNpu 30UIBIICHHI BUKUAIB 3a0pyIHIOIOYMX pEYOBUH B
aTMoc(epHe TIOBITPS BMICT CTE€APUHOBOT KUCIOTH Oyj1e 30LTbIIYBATHCh, a 0JIETHOBOI,
HABIIaKM, 3HIKYBATUCA. [HITMMU CITOBaMU 3pOCTATUME HACUYECHICTH JIIMITHOTO APy
KIITHHHUX CTiHOK. Hapasi cepemHiii BMICT CTE€apUHOBOI KUCJIOTH BHINHUKA B 3pa3Kax
NWIKY 3 YKpaiHu, a OJETHOBOI — B CJIOBalbKUX 3pa3kax. MOKJIMBO BUSBJICHA
TEHACHIIII € MexaHi3Mom pearyBanHs [I3 bBb Ha HecnpusTiuBuii BIUTUB

AHTPONOTEHHUX (HaKTOPIB.
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Taonuis 4.3

BrnuB BUKU/IB 3a0pyIHIOIOUUX PEYOBHH B1J] CTAL[IOHAPHUX JIKEPEN Ha BMICT

acKOpO1HOBOIT KUCJIOTH, (PIIAaBOHOINIB, OUIKA, )KUPHUX KUCIOT JIMIIIB Ta BAXKKUX

meTaniB y muiaky Betula verrucosa Ehrh.

T[ToKa3HUK Multiple R | Multiple R |  df B F p
Ackop0OiHOBa KHCIIOTa 0,10 0,01 1 -0,10 | 0,26 | 0,697727
daaBonoinn 0,12 0,01 1 0,12 0,08 | 0,794837
Binok 0,12 0,01 1 0,12 0,07 | 0,80018
MipuctruHoBa 0,18 0,03 1 -0,18 | 0,17 | 0,696462
[lentonermiosa 0,00 0,00 1 0,00 0,00 | 0,999317
[MTansmiTHHOBA 0,36 0,13 1 -0,36 | 0,73 |0,431710
CreapuHoBa 0,20 0,04 1 -0,20 | 0,20 | 0,674087
OneinoBa 0,17 0,03 1 0,17 0,15 | 0,718113
Jlinonesa 0,08 0,01 1 0,08 0,03 | 0,862210
Jlinonenona 0,06 0,00 1 -0,06 | 0,02 |0,905110
ApaxijoHOBa 0,00 0,00 1 0,00 0,00 | 0,999317
> HXK 0,34 0,11 1 -0,34 | 0,64 |0,460070
> HHXKK 0,34 0,12 1 0,34 0,67 |0,451132
> TTHXK 0,08 0,01 1 0,08 0,03 | 0,865438
Kanmiit (Cd) 0,64 0,41 1 -0,64 | 0,69 | 0,557598
IT1rom6ym (Pb) 0,47 0,22 1 -0,47 | 0,29 | 0,687022
INapapriym (Hg) 0,89 0,80 1 -0,89 | 3,89 | 0,298693
Xpom (Cr) 0,57 0,32 1 -0,57 | 0,47 |0,616924
Mumr’ sk (As) — — — — — —
Hixenn (N1) 0,91 0,83 1 -0,91 | 4,93 | 0,269316
Cenen (Se) 0,26 0,07 1 -0,26 | 0,07 |0,834355
Kob6anet (Co) 0,61 0,38 1 -0,61 | 0,60 | 0,580269
>’ BaXKK1 MeTaIu 0,90 0,82 1 -0,90 | 4,45 | 0,281683
[TpumiTka: MU’ sIK HE BUKOPUCTOBYBAJIH, TAaK SIK B IAHUX HEMA€ BapilaTUBHOCTI

Tabmunsa 4.4

BB BUKHIB 3a0pyIHIOIOUUX PEYOBHUH Bij] IEPECYBHUX JHKEpPE HA BMICT

acKopOiHOBOIT KMCIOTH, (PITaBOHOIMIB, OUIKA, )KUPHUX KHUCIIOT JIITITIB Ta BAXKKHUX

meTaliB y muiaky Betula verrucosa Ehrh.

T[Toka3HUK Multiple R | Multiple R* | df B F p
AckopOiHOBa KHCIOTa 0,09 0,01 1 -0,09 | 0,14 0,709185
daBoHOIIN 0,12 0,01 1 0,12 | 0,07 | 0,796288
binmox 0,08 0,01 1 0,08 | 0,03 | 0,867792
MipucTrHOBa 0,18 0,03 1 1-0,18 | 0,17 | 0,699876
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IlenTonennnona 0,00 0,00 1 0,00 | 0,00 | 0,998180
[TanbmiTHHOBA 0,36 0,13 1 -0,36 | 0,73 | 0,433283
CreapuHoBa 0,19 0,04 1 -0,19 | 0,19 | 0,681059
OneinoBa 0,17 0,03 1 0,17 | 0,14 | 0,719335
Jlinonena 0,08 0,01 1 0,08 | 0,03 | 0,863355
JlinosneHora 0,06 0,00 1 -0,06 | 0,02 | 0,897714
ApaxioHOBa 0,00 0,00 1 0,00 | 0,00 | 0,998180
> HXKK 0,33 0,11 1 -0,33 | 0,63 | 0,463098
> HHXK 0,34 0,12 1 0,34 | 0,66 | 0,454458
> TTHXK 0,08 0,01 1 0,08 | 0,03 | 0,867024
Kanmiit (Cd) 0,83 0,69 1 -0,83 | 2,27 | 0,373301
ITmrom6ym (Pb) 0,20 0,04 1 -0,20 | 0,04 | 0,871319
INapapriym (Hg) 0,73 0,53 1 -0,73 | 1,11 0,482990
Xpowm (Cr) 0,31 0,09 1 -0,31| 0,10 | 0,801221
Munr’sik (As) — — — — — —
Hikeas (Ni) 0,99 0,98 1 -0,99 | 55,40 | 0,085019
Cenen (Se) 0,52 0,27 1 -0,52 | 0,38 | 0,650058
Kob6anet (Co) 0,81 0,66 1 -0,81 | 1,95 | 0,395973
>’ BamKi MeTaan 0,99 0,98 1 -0,99 | 42,07 | 0,097386
[TpumiTka: MumI’sIK He BUKOPHUCTOBYBAJIH, TaK K B IAHUX HEMAE BapPiaTUBHOCTI
Taomung 4.5

BrnuB BUKKIIB 3a0pyIHIOIOUUX PEYOBHH (CyMa CTAI[IOHAPHUX 1 IEPECYBHUX

JoKEpeIT) B aTMocgepHe TOBITPSI Ha BMICT aCKOPOIHOBOT KUCIOTH, (hJIaBOHOI/IB,

OinKa, )KMpHUX KHCIIOT JIIIiIIB Ta BaXXKUX MeTalliB y muiky Betula verrucosa Ehrh.

ITokasHuk Multiple | Multiple df B F p

Bimox

AckopOiHOBa KHCJIOTa 0,29 0,09 1 -0,29 1,24 0,286225
daaBonoinn 0,38 0,14 1 -0,38 0,83 | 0,404616
Binok 0,08 0,01 1 0,08 0,04 | 0,856714
IlenTomenmiona 0,32 0,11 1 -0,32 0,94 0,360138
[TaaxeMiTHHOBA 0,19 0,04 1 0,19 0,31 0,594551
CreapuHoBa 0,72 0,52 1 0,72 8,65* | 0,018692
O.1einoBa 0,58 0,33 1 -0,58 3,95 | 0,081957
Jlinonesa 0,37 0,14 1 0,37 1,30 | 0,287732
JlinoyienoBa 0,16 0,03 1 0,16 0,22 | 0,649004
ApaxioHOBa 0,29 0,08 1 -0,29 0,72 | 0,419929
> HXK 0,12 0,01 1 0,12 0,11 | 0,745077
> HHXKK 0,15 0,02 1 -0,15 0,18 | 0,685262
> TTHXKK 0,37 0,14 1 0,37 1,27 | 0,292485
Kanmiit (Cd) 0,50 0,25 1 0,50 0,68 | 0,495746
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[TnromOym (Pb) 0,61 0,38 1 0,61 1,20 | 0,387513
I'apapriym (Hg) 0,54 0,29 1 -0,54 0,82 | 0,461596
Xpowm (Cr) 0,53 0,28 1 -0,93 0,78 | 0,470655
Muir’ sk (As) — — — — — —

Hixens (N1) 0,87 0,76 1 0,87 6,30 | 0,128712
Cenen (Se) 0,29 0,08 1 0,29 0,18 | 0,713929
Ko6anst (Co) 0,92 0,84 1 -0,92 5,35 | 0,259853
>’ Ba)KK1 METaIu 0,02 0,00 1 0,02 0,00 | 0,949900

[Ipumitka: * — BigmiueHo 3HauumMi F-kputepii; MUII’SIK HE BUKOPHUCTOBYBAJIM, TaK K B JaHUX
HEMa€ BaplaTUBHOCTI

Jemo BigMiHHY KapTuHy cnocrtepirand s BMmicty BM y II3 Bb. Tak,
BHACJIJIOK BHUKHUJIB 3a0pYJHIOIOUMX PEUYOBMH BiJ TMEPECYBHUX JKepen Oyla
BUSIBJIEHA TEHJCHIIS 3HMWXKEeHHS BMicTy Hikemo (p=0,08) 1 cymu BM (p=0,09) npu
30UTBIICHHI KUTBKOCTI BUKHUJIIB MEPEeCyBHUMH JpKepeiaamu (nuB. T1adn. 4.4). Kpim
Toro, Ha BMIcT Hikemto B [13 (F=597194,08, B=-1 mpu p=0,000824), a Takox cymy
BM (F=3041,04, p=-1 npu p=0,011543) BrutMHY1a MIIIBHICTh BUKHAIB Ha 1 KM’
ot (auB. Tabia. 4.6). TakuM YMHOM, UMM BUIIA MUIbHICTh BUKHIIB, THM MEHIIIHMI
BMicT Hikento 1 cymu BM y I13 Bb. MoxiauBo B JaHOMY SIBHIII MPOCTEKYETHCS
3aXHCHA pOJIb OUTKIB 200 (PITaBOHOIMHUX CIIOJYK.

Tabmunsg 4.6

. . . 2 . .
BIiiB miyTbHOCTI BUKHTIB 3a0pyTHIOFOUHUX PEYOBHH Ha | KM” IJIOMIi HA BMICT
acKopOiHOBOT KMCIOTH, (PTaBOHOINIB, OUIKA, JKUPHUX KUCIIOT JIIMIIIB Ta BAXKKHUX

meTaniB y muiaky Betula verrucosa Ehrh.

IToxasHuk Multiple R | Multiple R* | df | B F p
AcKkopOiHOBa KHCIOTa 0,14 0,02 1|-0,14 0,32 0,580104
dnaBonoinn 0,04 0,00 1| 0,04 0,01 0,931838
Binok 0,03 0,001 1 |-0,03 0,003 0,957479
MipucTHHOBA 0,23 0,05 1 |-0,23 0,29 0,613442
ITenTonenunona 0,00 0,00 1| 0,00 0,00 0,993978
[TaaxeMiTHHOBA 0,32 0,10 11]-0,32 0,59 0,478561
CreapuHOBa 0,36 0,13 1 |-0,36 0,76 0,424113
OneinoBa 0,16 0,03 110,16 0,14 0,726286
JlinoneBa 0,09 0,01 1| 0,09 0,05 0,840208
JlinoneHnoBa 0,05 0,00 1| 0,05 0,01 0,912529
ApaximoHoBa 0,00 0,00 110,00 0,00 0,993978
> HXK 0,35 0,13 1(-0,35 0,72 0,434742
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> HHXK 0,36 0,13 110,36 0,77 0,421239
> TTHXKK 0,10 0,01 110,10 0,05 0,831642
Kanmiii (Cd) 0,90 0,81 11-0,90 4,25 0,287458
[T1romOym (Pb) 0,07 0,00 1 1-0,07 0,00 0,957162
I'papapriym (Hg) 0,63 0,39 11-0,63 0,65 0,568833
Xpowm (Cr) 0,18 0,03 11-0,18 0,03 0,887064
Muir’ sk (As) — — - | - — —

Hikeas (Ni) 1,00 1,00 1 {-1,00 | 597194,08* | 0,000824
Cenen (Se) 0,63 0,40 1 1-0,63 0,67 0,564215
Kob6anst (Co) 0,88 0,78 11-0,88 3,56 0,310130
>’ BamXKKi MeTaaIn 1,00 1,00 11{-1,00| 3041,04* |0,011543

[Ipumitka: * — BigmiueHo 3HauuMMi F-kputepii; MUII’SIK HE BUKOPUCTOBYBAJIM, TaK K B JIAHUX

HEMae BapilaTUBHOCTI

B xoni ananmizy Oyyno BHUSABJICHO, IO B MWIKY 3 OJHUX MICIb 3pPOCTaHHS

CIIOCTEPIra€eThCsl BUCOKA KOHIEHTpallisl (JaBOHOINIB Mopsia 3 KOHIEHTpaliero BM,

xoya MK BMicToM (naBoHoiniB 1 BM y II3 Bb 3Hauymux koediiieHTiB Kopemsiii

[Tipcona BusiBeHO He Oyio (tadn. 4.7). /st BUBUYEHHS JAHOTO HEIIHIHHOTO SBHINA

OyJ10 BHPIIIEHO TIPOBECTH Kopessiiiiauii anani3 [lipcona okpemo miis (1aBoHOIIIB 1

BM s BusBNEHHS iX B3a€MO3B’SI3Ky 3 TOTOAHUMHU YMOBaMH 1 BHUKHJAMH

(tabim. 4.8-4.9).

Tabmuus 4.7

BusiBnieHHs B3a€eM03B’3KiB MK (p1aBOHOITAMHU Ta BAXKKUMHU METAJIaMH B TTHJIKOBHX

3epuax Betula verrucosa Ehrh. kopensuitinum anamizom Iipcona

daaBoHoIIHN
Kanmiit (Cd) 0,5354
p=0,640
[TmromOym (Pb) 0,5824
p=0,604
I'igpapriym (Hg) 0,9430
p=0,216
Xpowm (Cr) 0,6682
p=0,534
Hikenpb (Ni) 0,8509
p=0,352
Cenen (Se) 0,1298

p=0,917
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KobGanet (Co) 0,5049
p=0,663
Baxki Mmetanu cyma 0,8406
p=0,364
Baxxki MeTanu cepeiHe 3HAUCHHS 0,8406
p=0,364

Byno BusiBieHo, 1m0 npu 30UTbIIEHH] CEPEIHBOMICIYHOI BITHOCHOT BOJOTOCTI

noBiTpss Oyne 30utbiryBaTucs BMICT Hikemwo (r=0,99 npu p=0,012) 1 BM B cymi

(r=0,99 nipu p=0,025) y nunky (aus. Ta01. 4.8).

Tabonuus 4.8

BusiBiieHHs BIUTMBY MOTOIHUX YMOB Ha BMICT BaKKUX METaJiB B muiky Betula

verrucosa Ehrh. xopensuiinum ananizom [lipcona

Cepennbo- Makcumanbaa MiHiMansHaA Kinekicts Cepennpo-
Bzaemonis MicsYHa TeMIleparypa TeMIleparypa OmajiB 3a | MicsS4yHa BIJHOCHA
3 IOTOJIOK0 | TemIepaTrypa TOBITPS 32 MOBITPSI 32 MICAIlb, MM BOJIOTICTh
TIOBITPSI MICSILb MICSIb noBiTpsi, %
Kanmiit 0,3032 0,2238 0,3075 0,3129 0,8906
(Cd) p=0,804 p=0,856 p=0,801 p=0,797 p=0,301
[Tmrom6ym 0,7698 0,8197 0,7669 0,7633 0,0879
(Pb) p=0,441 p=0,388 p=0,444 p=0,447 p=0,944
INnopapriym 0,9966 1,0000 0,9962 0,9957 0,6426
(Hg) p=0,052 p=--- p=0,055 p=0,059 p=0,556
Xpow (Cr) 0,8353 0,8776 0,8328 0,8296 0,1968
p=0,371 p=0,318 p=0,373 p=0,377 p=0,874
Hikens (Ni) 0,6895 0,6277 0,6928 0,6969 0,9998*
p=0,516 p=0,568 p=0,513 p=0,509 p=0,012
Cenen (Se) -0,1264 -0,2075 -0,1219 -0,1163 0,6162
p=0,919 p=0,867 p=0,922 p=0,926 p=0,577
Kobanbt 0,2691 0,1890 0,2734 0,2789 0,8738
(Co) p=0,827 p=0,879 p=0,824 p=0,820 p=0,323
Baxki 0,6753 0,6124 0,6787 0,6828 0,9992
o p=0,528 p=0,580 p=0525|  p=0522 p=0,025*

[Tpumirtka: * — BiqmiueHo 3HaunMi I-koedinientu [lipcona

[Ipn BuW3HayeHHI B3a€MO3B’SI3KiB MK BMmicToM ¢riaBoHoiniB y I3 BB,

MOTOAHUMH yMOBaMH 1 BHKUAAMU OyJI0 BHUABICHO, IO TpU 30UTBIICHHI

CEPEeIHbOMICAYHOT BITHOCHOI BOJIOTOCTI TOBITpsT Oyae 30UTbIIYBAaTHUCA BMICT

dnaBonoinis (r=0,92 npu p=0,003), a 3HMKYBATUCS 1X BMICT Oy/i€ 31 30UIBIICHHSM SIK
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cepenHboMicauHoi (r=-0,78 mpu p=0,037), Tak 1 MaKCUMaIbHOI TEMIIEPATypH MOBITPS
(r=-0,83 npu p=0,02) (muB. Tadma. 4.9).
Tabmuus 4.9
Kopensimiiinuit anani3z Mk BMiCTOM (JIaBOHOIIB Y HIKOBUX 3epHax Betula

verrucosa Ehrh., morogauMu yMmoBaMu i BUKHIaMHU

Y . dnaBoHOIIH

3MiHHI, K1 BBIHILTN 10 aHAI3Y " 0
CepennbomicsiuHa Temneparypa nosirps, °C -0,7830* 0,037
MakcumalsibHa TeMIiepaTypa MnoBiTps 3a micsiip, °C -0,8338* 0,020
MiHiManbHa TeMInepaTypa noBiTps 3a Micdilb, °C -0,6524 0,112
KinpkicTh omajaiB 3a MiCsIIlb, MM 0,1430 0,760
CepenHbOMICSITYHA BIJIHOCHA BOJIOTICTh MOBITPs, %0 0,9247* 0,003
CranioHapHi Jpkepena, T 0,1218 0,795
[{UThbHICTS BUKHUIIB, T 0,0402 0,932
[lepecyBHi mxepena, T 0,1209 0,796
Buknmu, T -0,3769 0,405

[Tpumirtka: * — BigmiueHo 3HaunMi I-koedinientu [lipcona

Taxum yuHOM, BUSBIICHO, 110 30UIbIIeHHS a00 3MeHIIeHHs (iaBoHOinAiB 1 BM
OB’ 13aHO 13 CePEIHBOMICSYHOIO BITHOCHOIO BOJIOTICTIO MOBITPS.

OTxe, TOTOYHI METEOPOJIOTIYHI YMOBH Ta 3a0pyJHEHHS aTMOC(hEpHOTO
MOBITPST 3yMOBWJIM TIeBHI 3MiHM B Mopdo-Oiosoriuaux Biactuoctsx 113 Bb.
Bussnena tenaeHis a0 3MmeHIeHHs po3mipy [13, 3MiH B HACHYEHOCTI JIiITITHOTO
mapy KJIITHHHUX CTIHOK, KOHIICHTpaIlii (pJIaBOHOIMHMUX CIIONYK Ta 3a0pyaHeHHs BM.

JIns mocHmimKeHHs allepreHHOro moTeHIiany nuiky bb Oymno obpano Tpu
NOKa3HUKU: piBeHb ekcrpecii reny Bet v 1, 3abpynuenns [13 BM, mikpoopranizsmamu
Ta MIKOTOKCHHAMH.

['onoBHUM eTamoM AOCHIIHPKEHHS Ta MOPIBHSHHA 3pa3kiB muiky bb 3 pizHux
MICITb 3pOCTaHHS OyJO0 KUIbKICHE BU3HAUYEHHSI TOJOBHOTO TEHA, SIKWW BIATIOBINAE 3a
aJiepreHHl BIACTUBOCTI MUIKY naHoro Buay — Bet v 1. JIns mporo amamizy Oyso
migiopano merox I[IJIP y peampHOMy dYaci 3 BuKopucTaHHsM OapBHuHKa SYBR
GREEN. KoHTponmbHMM 3pa3KoM, BIJHOCHO SIKOTO BH3HAuYajdu pIiBEHb EKcmIpecii
Bet v 1, Oyno oOpaHo 3pa3ok muiky i3 Teputopii jicy (BV3) B mexax Ykpainu.

PesynbraT mo Ykpaini OyB Takum, 110 piBeHb ekcmpecii Bet v 1 0yB moaiOHum 1
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3HAYHO HWXYMM JUJIsl 3pa3KiB Oepe30BOro MUIIKY, 3arOTOBICHMX Ha ypOaHi30BaHIN
tepuropii (BV1, BV2a, BV2b, BV4). A Ti 3pa3ku 3 nepeB, SKi 3pOCTalOTh BiAIaICHO
Bin mict (BV5, BV6), sk 1 xonTponbHuil 3pazok (BV3), manum Bummuil piBeHb
ekcrpecii gaHoro rexa. J{ns cioBaubkux 3pa3kiB nwiky bb, 3aroroBnenux 3 nepes,
10 3pOCTAIOTh B OJJTHOMY MICT1, Taka T€HACHIIIS MiATBEepAMWIachk (IuB. puc. 3.3).
Bwmict Bet v 1 B II3 Bu3Hauaerbcs pi3HUMH (aKTOpaMu: reHETUYHUN (POH
nepeBa (HE BIIOMO y HAIIOMY BHWIAJKY), BJIACTUBOCTI IPYHTY (HE BHU3HAUaln),
3aTiHeHHs abo 100pa OCBITVIIOBAaHICTh JepeBa (3MilIaHl), YMOBH 30HUpaHHS
(omHakoB1), cTajii JAo3piBaHHs (OJHAKOBI1), KIIMaTU4YHI YMOBH (OJIHAKOBI B MeXKax
KpaiH), micue 3pocTaHHs (pi3Hi). Y HANIOMY BHMMAJAKYy MPOCITIIKOBYETbCS YITKUHN
TEPUTOPIANTBHUI MOAUT AJIS 3pa3KiB — MICbKI YMOBH 1 MapriHaibHi. KpiM Toro, BMicT
aJlepreHy — BaroMui, ajie He «ITOBHOIIIHHUWY IMMOKa3HHUK aJIepreHHOro MmoTeHIiany. M.
Bryce et al. (2010) moka3ayu, mo MUIOK Oepe3rd 3 MICHKMX paiiOHIB Mae OLIbIIl
BUCOKHH aJIepreHHUN TOTEHIlIal, HiX MWJIOK 3 CUIBCBKOI MICIIEBOCTI, XO4Ya BMICT
ajyiepre’y 3ajJMIIaeTbes HEe3MIHHUM [67]. SIKmio B3sATH 10 yBaru, 10 OCHOBHA POJb
reHa Bet v 1 — curnanpHa Ta 3aXMCHa, TO pPe3yyabTaT 3 OUTbIIMM BMicToM Bet v 1y
mwiky 3 M. Ky3HeroBcek Ta aepogapomy «bopojsHkay Bkazye Ha MOXKIMBUU CTpec
st 113 Bij BUKMAIB 3a0pyIHIOIOYMX PEUOBHH JIiTakamMu, aBToTpancnoprom Ta PAEC.
Amnani3z "Ha BMict BM y II3 Bb 3paskis BV1, BV3, BV6, BV9 noka3zas, 1m0
BOHU HAWOLIBIIIO Miporo 3a0pyaHeHi HikeneM (quB. Taoum. 3.1, puc. 3.4, 3.5). Kpim
TOTO, 3a BMicTOoM Kaamio (s BV1, BV3, BV6), ceunnwo (mms BV6), xpomy (s
BV6 1 BV9) orpumani 3Ha4YeHHS TMEPEBHUINWIN ICHYIOUYI BUMOTH 10 BMicTy BM y
MUKy OpkonuHOMY. [l HIKEI0 HOPMAaTHBHUX JaHMX MH HE 3HaXoawid. BiH
3IaT€H YTBOPIOBATH OpPTaHIYHI CHONYKA 1 KOMIUJIEKCH, SIK 1 1HIII JBOBaJeHTHI
karionu. Hikenro xapakTepHa pyXJIUBICTb B POCIIMHHOMY OpTraHi3Mi, HAKOTIMYECHHS SIK
B JINCTI, TaK 1 B HACIHHI, JJIETKOJOCTYITHICTb 13 TPYHTY. {7151 310pOB’ s MO IMHU HIKEIb 1
HOTO CIOJYKH CTAaHOBIATH cephio3Hy HebOesneky [353]. BBaxkaeThes, Mo MUIIOK Mae
rapHy 3/aTHICTh MOTJIWHATH 1 HakonmuyyBaTH BM, Tomy BiH € HOOpUM 1 YyTIIMBUM

iaukaTopoMm 3abpyanenHs HIIC, mo minrBepmkeHo mociimkenasm B. A. Jlaxa 3i
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cniBasTopamiu [187] 1 psimoM 1Hmux poOit [21, 22, 209-212], 1 B TOH ke 4yac € HOCIEM
aylepreHHoro komiiekcy 3 BM, Ha mo BkaszysaB B. JI. CaBuripkuii [218].

Hasiericte BM B mwiky CBiIuuTh Mpo 3a0pyAHEHHS HUMHU TpYHTY Ta/abo
aTMOC(EPHOro MOBITPS, 3BIIKM BOHU HAJXOJATh Y HAJA3E€MHI OpraHd POCIUH 3 MHJIOM
1 aepO30JIbHUMHU YacTKaMH, MUHaouu (i310JI0T14HI Oap’epu Ha piBHI KOpeHs [185,
354]. Butaryouu 3 NPUPOJHOTO CEpeOBHINA 3a0pYyIHIOBAYl 1 aKyMYJIIOIOYH iX B
co0l, MUJIOK PI3KO 3MIHIOEThCS 1 HaOyBae HemnependadyyBaHUX, SIK TPABUIIO,
MIKUIABAX JJIA JIIOJUHU BJiIacTUBOCTENM. HalOUIbII BaKJIMBUM MEXaHI3M TOKCHYHOIL
nii BM Ha KHUBI OpraHi3MH MOJSTa€ B TONIKOJKEHHI MeMOpaH 1 NpUTHIYEHHI
aKTHUBHOCTI Oarathox (hepmeHTHUX cucteM [186, 289]. Ile 00yMOBIIEHO 37aTHICTIO
BM BcTymnaru B XIMIYHY B3a€EMOJIIIO 3 CYyIb(TIAPUIBHUMHU IPYIIaMH MPOTETHIB KUBUX
OpraHi3MiB, B Mepuly 4epry (EepMeHTHHX, a TAKOXK 1HIIMX OUIKOBUX CTPYKTYp. 3MiHa
ix KoH(pOpMaIIHHOTO CTaHy TMPU3BOAUTH JO OJIOKYBaHHS NPOTIKAHHS psAy
6ioximMiyHUX mpoueciB. [leski pepMeHTH pPOCIUH MarOTh AHTHUOKCHJIAHTHY IO MPHU
cTpeci, Bukinkanomy BM. Takumu ¢epmeHTamMu € TepokcHaasa, KaTanasa,
TIIyTaTIOHpEyKTa3a, TBasKOJIEPOKCHIA3a, CYMEepPOKCUAAMCMYTaza Ta iHmI [289,
354].

Otxe, 3a0pyaHEHHS 3pa3KiB YKpaiHCBKMX Ta cioBarbkoro nmuiaky bb BM e
HeOe3miicTaBHUM. J{aHWi BUJ YyTIMBUN JI0 I[LOTO BUAY 3a0pYIHIOIOUMX PEYOBHUH 1
NPOSIBIISE II0 BJIACTHBICTh IpU MOXJHUBOCTI. BM, B CcBOrO uepry, BIUIMBaIOTh Ha
OinkoBi cTpykTypu [I3 1 mpu3BOAATH A0 aKTUBaIlll AHTHOKCHUIAHTHOI CHUCTEMU
3axXUCTy. BusBIeHMiI mepenik XIMIYHMX elleMeHTiB B muiky bb 1 mopiBHAHHS 3
MOXKJIMBUMH JIPKEpEJIaMH iX HAJXODKEHHS BKa3ye Ha Te, 10 iIHTaKTHUM miok bb e
YyTJIIMBUM [0 BIUIUBY MEPECYBHHUX JIKEpes 3a0pyIHEHHS, L0 CHOCTEPIraroThCs Y
pi3HHX 30Hax BimOopy mpoO (mapkoBa 30Ha M. KwuiB, micoBa 30Ha c. XOIbKH,
TEPUTOPIs aepojpoMy cMT. bopoasHku, >KUTIOBHI Komiuiekc M. Hirtpa), i, B
pe3ynbTaTi, MIiCIS BUXOMY 13 NWIIKIB, € (aKTOPOM TOMHUPEHHS CYIMYTHIX
TEXHOTEHHUX 3a0pynHEeHb. 3 TMOTOKaMH aTMOC(EPHOTO TOBITPS 3a0pyAHIOIOUi
JaCTUHKH TIepeMilyroThest Oynb-kyau. Campos et al. (2008) pexomenaye 30uparu

MUJIOK B palloHaX, pO3TAIlIOBAHUX HE MEHII HIX 3a 3 KM BiJl JpKepelia 3a0pyIHEHHS,
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HalpuKiaja, BiA UUIAXY 3 IHTEHCMBHMM pPYXOM, IPOMHCIOBUX LEHTPIB Ta
CUTLCBKOTOCIIOAAPChKUX — pailoHiB, 3a0pynHenux nectunuaamu [146]. Tomy
MOHITOPUHI KOHIEHTpAallll TOKCUMYHMX METajiB B arMmocepi Ta IPYHTI y MICLAX
3aroToBKHA MWIKY Bb 3 MeToro Horo BUKOPUCTaHHS IJS JIarHOCTHYHUX Ta IHIINX
noTped € HEOOX1THUM.

Hactynaum eramom ominku nwiky bbb Oyno  jmocaimkeHHs — #oro
MIKpOO10J0TiyHOl AKOCTi. J[aHWil aHaii3 [03BOJISE TMpOaHaII3yBaTH BIUIUB YMOB
3pOCTaHHS 1 €Tanu 3arOTOBKH 0€3 y4yacTi OJKUT MUIKY aHEMO(UTbHOTO BULY.

Binomo, mo 6akrepii, rpuOu Ta MPOAYKTH iX KUTTEAIIbHOCTI HAa [13 MOXyTh
BUKJIMKATH aJepriyHi Ta IMYHOTOKCHYHI peakilii. YcepeluHl MNUJISKIB MUIIOK
crepunpauid [189, 190]. AnemoduibHHMI NMUIIOK, HaWIMOBIpHIIIE, 3a0pyAHIOETHCS
MIKpOOpTaHi3MaMu, IOMaaardd B arMmocdepy, npu 300pi, CymIiHHI 1 B MpoIleci
30epiranns. Mikpo6iosioriune 3a0py/THEHHsI MUJIKY HEMUHYYE. 3HaYEHHSI Ma€ SIKICTh
MIKpOO10JI0T1YHOTO 3a0py/IHEHHS NWIKY. UM MepeBUIIYIOTh 1i MOKA3HUKH HOPMY.
Bbyno BcTaHOBIE€HO, 10 MOCHIKYBaHI 3pa3ku Muiky bb 3a KUIbKICTIO BU3HAYEHHX
EHTepoOaKTepiii MEepeBUILUIN HOPMY JUIS YCIX CIOBAlbKUX 3pa3KiB MHIKY, IJIs
yKpaiHChKUX 3pa3KiB JIMIIE sl 1BOX Micib 300py — BV2a 1 BV6. 3a kinbKicTiO
aHaepoOHMX OaKTepii, JOCTIHKEHUX JIUIIE JJI 3pa3KiB MIJIKY 3 YKpaiHu, HOpMa JIJis
BCIX 3pa3KiB MepeBUINCHA. 3a KIIBKICTIO aepOOHUX OaKTEPii, TOCTIIHKECHUX JIUIIIE JIJIs
3pa3kiB MKy 31 CjoBaydumHHM, HOpMa JIJIA BCiX 3pa3KiB IepeBuineHa. [limpaxoBaHi
KOJIOHIT MIKPOCKOIIYHUX T'pUOIB HA YKPAiHCHKHUX Ta CIIOBAIIbKHX 3pa3Kax IHIIKY
HOpMy He mepesummmn (<510 KYO/r). U. T. Axanxuna (2007) moBizomise mpo
3a0pyanenicte miiky B. pendula Roth. 3 M. MockBa rpubamu Ta ApiDKIKAMH B
cepeaabomy 3,69 log KYO/r (3a pe3ynbTaTaMu TaHOTO JOCTIIKCHHS B CEPEIHBOMY
3,20 Ta 3,97 log KYO/r 3amexno Bin kpainm moxokeHHs) [193]. Takox Oymu
BHSIBJICHI MIKOTOKCHHHM: cyMa aduatrokcuniB B1, B2, G1, G2, dbymonisua B1 ta B2,
JICOKCUHIBAJICHOJI, 3€apalieHOH, T-2 TOKCHH, OXpaTokcuH A (muB. Tabn. 3.4). Bonwu
3’ SIBJISIFOTBCS TMiJT Yac CYHIHHS Ta 30epiraHHs MIJIKY. 3a MIKOTOKCHHAMU HOPMH HE

MEPEBUILICHI.
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Mu craBuin 3a METy MpoaHali3yBaTH MIKpPOOIOTY aHEMO(UIBHOTO MWIKY 3
HEJOTPUMAHHSM CTEPUIBHUX YMOB 300py, CyIIiHHS Ta 30epiraHHs. JloTpuMaHHs
CTEpUJIBHUX YMOB 300py 1 TPaHCIOPTYBaHHS MWIKY B CTEPUIIbHE MPHUMIMIECHHS IS
CYLIIHHS HEe TapaHTye BiZICYTHOCTI MiKpoOpraHi3miB Ha muiky. Hasite komm Spiewak
et al. (1996) nomicTuB Tk 3 cepexkkamu bb 10 modaTky HBITIHHSA B CTEPUIIBHY
Kamepy, A€ He OyJ0 3HA4YHOro pyxy TMOBITps, MHJIOK BHUSBHUBCA 3a0pyIHEHUM
IrPaMIIO3UTHBHUMH 1 IrpaMHETaTUBHUMU OakTepismu, TepMO( UIbBHUMU
aKTUHOMIIIETaMU, TpUOaMH 1 3 BIIHOCHO €KOJIOTTYHO YHCTOTO PErioHy B TOMY YHCII.
Kpim Toro, enigirna Mikpodiopa pociiiH — HOpMaJibHE SBUILE.

Gonzalez et al. pexomeHaye 3MIHCHIOBATH MPOLEC CYNITHHS MHJIKY MIBUIKO
[191]. KpiM Toro, yum TpUBAJIIIUN MepioJ 300py MNUIKY MICHS CYUIIHHS, TUM
cuibHIIIE 3a0pynHeHuM Oyne muwiok [189]. V HamoMy BUTIQIKy THIOK BHUCHUIIABCS
MEHIIIe, HDK Yepe3 a00y. Arne 30upaBcsi B CKJISHI €MHOCTI TIOCTYIIOBO, MPOTSITOM
JOeKUIbKOX 110. SIkmio cupuilt munok 30epiraeTbesi 0e3 o0poOku, rpudu MOXKYTh
MPOLBITATH Yy BIAMOBIAHUX yMoOBax (BOJIOTICTH 1 TeMmIleparypa), TaK SK IMUJIOK €
MIAXOAIIUM POCITMHHUM TMPOAYKTOM abo s pocTy rpubiB, abo st BUPOOICHHS
MIKOTOKCHHIB. J[eOKCHHIBaIeHOT — BTOPUHHUN MeTaboNIT (y3apieBUX T'PHOKIB,
30kpema Fusarium graminearum i Fusarium culmorum, mo BpakarOTh POCIMHH Ha
noji. BiH MeHIII TOKCHYHUMN, HIK 1HIII TPUXOTEIEHH, HampuKiIaa, T-2 Tokcun [355].
T-2 TokCcuH Bpakae KPOBOTBOPHI Ta IMYHOKOMIIETCHTHI OpraHu, (YHKII{ IIJTYHKOBO-
KHIIKOBOrO TpakTy [356]. ®dymMmonisun BupoOmserses rpudamu F. moniliforme i F.
proliferatum. OcHoBHUIT TipoayIieHT 3eapasieHony — F. graminearum. Criopu rpuba
3yCTPIYarOThCS y TPYHTI, 3BIIKM BOHHM MOTPAIUISIIOTH HA BETETYIOUl POCIWHU 1 MpHU
CHPUATIMBUX yMOBaX (BHUCOKa BOJIOTICTH) HPOPOCTAIOTh, BPa)Kaloyu KOJIOC abo
KayaH 1 YTBOPIOIOYM TMPOJYKTH CBOET KUTTEAISUIBHOCTI [357]. Adumarokcuuu i
OXPAaTOKCUH A € TepMOCTaOUTbHUMU 1 KAHIIEPOT€HHUMHU MOJIEKYJIaMH, TAKUM YHHOM,
NWIOK BHUCYIICHUH MPHUPOJHUM NUIAXOM abo 3a JIOMOMOTOI0 CHEIiaIbHOTO
o0J1aTHaHHS MOKE CTAHOBUTH 3arpo3y JUIsl 3J0POB’ s JIIOAMHHM 1 TBapuH [189].

Hactynuuii eranm MOBOKEHHSI 3 NMUIKOM — 3a0€3MeuYeHHs HaJeKHUX YMOB

30epiraHHd. YMoBHU 30epiranHs OyJid BIANOBIIHUMH: y TEPMETHYHO 3aKPUTUX
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IUIACTUKOBUX IMaKeTaxX 1 CKISHUX OaHKax B MOPO3WIbHIN Kamepl mpu TemmepaTypi
-20 °C [347]. YmoBu 30epiranHs (Temreparypa, CBITIO) MOXYTb CIHPHUSITH
posknananHio HeHacuueHux JKK, 3menmenHio Bmicty Bitaminy C [148, 160, 358,
359]. B HamioMy BUMaAKy yci 3pa3ku 30epirajuch B MOPO3WILHIA Kamepl, 10 €
HalONTUMAJIBHIIIUM BapiaHTOM 30epexkeHHs BiTamiHiB [147, 359]. Takum unHOM MU
30epiraim yci JOCHIKYBaHI 3pa3Kd, TOMY BBaXXaeMmo, MO (aKTOp — YMOBH
30epiraHHs Ma€ OJJHAaKOBUI BIUIMB HA OTPUMAaH1 pe3yJabTaTh AOCTIIKEHb.

Takuii yMHHUK K (QaKkTOp Yacy TakOK Mae€ BIUIMB Ha sKiCTh BA mmiky. S.
Bogdanov (2012) cTBepmxkye, 1o mNWIOK 30epirae CBOIO CEHCOPHY Ta
MIKpOOIOJIOTIYHY SIKICTb TEepMIHOM 30epiraHHs 2 pokd, fAKIOo 30epiratu B
IPOXOJIOJHOMY, CyXoMy 1 TemHomy wMmicii [321]. Tak, 3a BMiCTOM MIKOTOKCHUHIB
JOCTIKYBaHi 3pa3ku MKy bb He BiIPpI3HIIOTHCS, X04a 3pa3Ku YKpaiHChKOTO MUIKY
30epiranucs 2,5 poku J0 MPOBEICHHS aHaIlI3y, a CIOBAIIbKI 3pa3Ku MUJIKY — MIBPOKY.

TakuM 4YWHOM, MPOAHATI30BAHO BIUIMB JIIOJCBKOTO (DAKTOpPY TMPOTITOM
JOTUPHOX €TamiB Bil MOMEHTY 300pYy J0 BUKOPHUCTAHHS NWIKY: 30ip, CYIIIHHS,
yIaKoBKa 1 30epiranHs. BaxinBo 1oTpuMyBaTHcs peKOMEH/IAIli Ha KOKHOMY 3 HHX.
HaiipaxxnmuBinM eTanoM Jijis 3aro0iraHHs 3a0pyaHEHHS MIIKY MIKpoOpraHizsMaMu
Ta MIKOTOKCMHAMHU TMpPU HEAOTPUMAHHI CTEPUIBLHUX YMOB 300py MUJIKY — € eTarl
CyHmIiHHS. AJle HaBITh TMpPU JEIKUX HEBIIMOBIMHOCTIX HOpMaMm, MHIOK bb
IPOJEMOHCTPYBaB CHJIbHY AHTHOKCHIAHTHY aKTHUBHICTH IN VIr0 3 pi3HMX Miclb
3poctanus (auB. Tabdma. 3.17).

OTxe, MO KOXKHOMY aJiepreHHOMY TOKa3HUKYy — Bet v 1, 3a0pyanenns BM,
MIKpOOpraHi3MaMH Ta MIKOTOKCMHAMH BiMIY€HO BIUITMB Ha aJ€PreHHUI MOTEHIIIaT
MUJIKOBOT CHUpOBUMHU bBb 3aexHO BiA yMOB 3pOCTaHHS, 3arOTOBKM, CYIIIHHS Ta
30epiranHs. Sk came 1ieil BIUTUB BinoOpakeHni Ha BA Ky Moka3aHo HUKYE.

JI1s1 movaTKy Ciij MpoaHadi3yBaTH 3aXUCHY PoJib XiMiuyHUX ckianoBux 113 BB,
0e3 XapaKTepUCTUKH SIKUX OlliHKa bA Oyna 0 He TOBHOIO.

IIpoBecT MOBHMIA aHAII3 MWJIKY MaiXe HEMOXXIHMBO. B OmKomuHIA OOHOXKITI
3HaieHo Outst 250 pi3HOMAHITHUX CMONYK 1 pedoBuH [136]. Mu Buminumm psiix peaoBUH

JUIS aHami3y, Ki, HA Hally JyMKY, MaloTh HaWOuibliuii BIiMB Ha mnposiB BA. Ile
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oinku, KK mimigis, AK Tta ¢naBonoinu. [4Y-®yp’e ta Paman cnekTpu KBITKOBOI'O
miiky BB (muB. puc. 3.1 i 3.2) BimoOpa3wiu 3araibHy KapTUHY XIMIYHOTO CKIIAdy, B
YoMy 1 Mojsirajia MeTa Uporo aHaiizy. byna mokasaHa mpuCyTHICTh O1JIKIB, JIMIAIB,
BYIJIEBO/1B, OPTaHIYHUX KUCJIOT Ta MOJ1()EHOMIB.

Sk BiIOMO, OUIKOBO-JIMIIHUA KOMIUIEKC BIAIPA€ BaXKJIMBY POJIb Y CTIHKOCTI
pociuH 10 HecnpusTuBux yMoB HIIC [289]. [Tunok MiCTUTH OKpIM MPOCTUX OLIKIB
(a1bOyMiHM, TIIOOYJIHM, TPOJIAMIHU, TJIIOTEH) HYKJICONPOTEiNH, JIMOMpOTeinu,
TJIKOMPOTETHN 1 06araTto IHIIMX PEYOBUMH. BuCOKMN BMICT 1 cHeKTp (pepMeHTIB Ta
i30pepMeHTIB BimoOpakae Moro OiokatamiThyHe 3HadeHHs [148]. Bwmict Oinka
BU3HAYAETHCS TEHOTUIIOM 1 3MIHIOETHCS B 3aJIe)KHOCTI BiJ BUAIB pociuH [160, 169,
360]. Takox BMICT O11Ka B TUJIKY OJHOTO BHY MOXE BIAPI3HATHUCS B 3aJICKHOCTI BiJl
NOTO/IM, TPYHTY, CTyINeHs 3pulocTi nmuiky Ta iHmux ¢akropis HIIC [148] (aus.
Tabi. 3.51 3.6).

Byno BcranoBneno, mo BMicT Oinka B muiky bb Bapiroe B mexax 17,85-
25,62 %. 3Haunmo OUTBIIMKA BIJACOTOK BMICTY OuIKa B MWIKY 3 YKpaiHu. Yci
CJIOBAIIbKI 3pa3Ky MUJIKY 3arOTOBJICHI B OJHOMY MICTI, aji¢ HaBiTb B MeXaX OJHOTO
MICTa CIOCTEPITa€eThCsl JIOCTOBIpHE KOJIMBAaHHS Horo BMicTy (auB. Tabn. 3.6). B
yKpaiHChKOMY THJIKY BMICT OiIka HaHOLIBIINN B 3pa3Ky, 3aroTOBJICHOMY MOOJIU3Y
aBTOMOOUTRHOT Tpacu Ouns jicy 1 B 6 kM Bim PAEC, y crnoBanbkomy — Oinka
HaWOLIBIIE B 3pa3Ky 13 TEpUTOPii OOTAaHIYHOTO cafdy.

B Ta61. 4.10 HaBeaeHo JiTepaTypHi JaHi Mo BMicTy OIka B uiky bb, a Takox
Horo HopMa ISt OJKOJTMHOTO TTHIIKY.

Tabnumg 4.10
[TopiBHSHHS pe3yNbTaTiB BU3HaYeHHS Oika B muiky Betula verrucosa Ehrh. 3

JTITepaTypHUMH TaHUMH, %o

Jxepeno CepellHe 3HAaUEHHS
Hami pesynbsraTtu, 2013 22,70 £ 2,28
P¥idal, 2003 > 23,02
Ozler et al., 2009 ! 7,73
HopMa [1st CyXOro GKOIMHOTO MHIKY 10! 10-40
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TunoBuil aiana3oH BMICTY OUIKa B MHJIKY, 310paHOr0 BPY4YHY 1 OJKOJIaMH,
CTaHOBUTH BiJ 7,5 10 35%, xoua Oysno Bu3HaueHO BMicT Oinka 1 Ounbie 40% [148,
188, 360]. Sk Bugno 3 Tabu. 4.10 maHi y3ro/pKYIOThCS 3 JITEPATYpPHUMHU 1 HOpMaMH
JUTSL TUJIKY OJI>KOJTMHOTO.

binbuiicte OUIKIB MUJIKY, UMOBIPHO, (PEPMEHTH, sIKI (YHKIIOHYIOTh B MPOIIEC]
POCTYy MHJIKOBOT TPYOKHM 1 MOJANBIIOrO 3arUliIHCHHS, aje IIUPOKUH Jlana3oH
KUTBKOCTI Ol/Ika, MOXKE BioOpakaTH HE TUIBKM B3a€MOJII0 MUIOK-Marouka [360].
OCKUTBKH POCTHHH XapaKTEPU3YIOTHCS BITHOCHO «HEPYXOMHM)Y CIIOCOOOM JKUTTS, 1X
aJlanTHBHI 3aXMCHI peaklii Ha HEraTUBHI BIUIMBHU JIOKaJIi30BaH1 BCEPEAMHI KIITHUH 1
0e3rmocepe/IHbO 3auiNarTh OUIKOBY cucTeMy. Tak 3BaHi cTpecoBi OUTIKH BiIIrParOTh
BXJIUBY POJib Y (OPMYBaHHI CTIHKOCTI POCIMH A0 Jii HECHPHUATIMBUX YMHHUKIB,
OepyuH ydacTh Y 3aXHMCHHUX BiAMoBimHUX peakiisx [361]. 3rigno Sousa et al. (2012),
atMocepHi 3a0py/HIOIOUI PEUOBUHHM MOXYTh 30UIbIIyBaTH ab0 3MEHIITyBaTH
3arajibHuil BMICT Outka B muiky [8]. 3rimHo ®inmonik Ta 3amopyena (2005) BMicT
OUIKIB MIABHUINYETHCS AK aJalTHBHA peakilis Ha Jil0 aHTPOIIOTeHHOTo TUCKY [362].
Buxonsiun 3 1mpOro mMOJIOKEHHS, SKIIO B3ATH JI0 yBarm OTpUMAaH1 Pe3yibTaTH 3
aHaJi3y 3arajbHOTO BMICTY OUIKiB, TO iX OUIBIIMH BMICT CBITYUTH MPO OLIbIIE
HEraTUBHE €KOJOTIYHE HABAHTAXKEHHS Ha TEpUTOPIi YKpaiHM B MICISIX 3arOTOBKHU
oepe3oBoro mwiky, aHbk CrnoBayunHU. Y OyIOb-KOMY BHMAAKy 3a0pyIHEHHS
NOBITPS € (AKTOPOM CTpeCy, KU BIUIMBAE HA €KCIIPECit0 OUIKIB, SIKi € HEBIJ EMHOIO
YaCTHHOIO 3aXMCHOI CHCTEMHU POCIIUH.

Aneprenun muiky Takox Oinku. I[linkom imoBipHO, mo Outku criaku 113
CKIAJAIOTh MOYXKE BEIMKY YacTKy MOOUIBHOTO OilKa MHIIKY, 1, OTXE, MOXYTh
BiJlirpaBaTH BAXJIMBY pPOJb B THIKOBIM aneprenHocti [168, 177]. 3abpymHeHHs
MOBITPSl BIUTMBAaE SK Ha Mopdosoridydny crpyktypy II3, Tak 1 30imblrye BMiCT
aneprizyrodoro Oinka B muiky [114, 126]. [Tunok 3 cunbHO 3a0pyTHEHUX 30H MOXKE
BUBUIBHATH OUTBIITY KiJIBKICTh OUTKIB, siki € aneprennumu [238]. Behrendt & Becker
(2001) moka3zanm, mo ra3omoiiOHI 1 TBepai 3a0pymHIOBaYl MOXYTh BIUIMBATH Ha
MOJICKYJIIPHY CTPYKTYPY, KUIBKICTh 1 BHIIYCK aJepreHHUX OUIKIB y THIIKY,

3a0pYyIHEHHS TOBITPS MOYE MPU3BECTHU JI0 MOIIKOHKEHHS 1 CTOHIIICHHS €K3WHH, 3M1H
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y 3araapHoMy BMicTi Ounka [126]. 3aOpyaHeHui NDWIOK OUIbII AIEBUHM, HIX
He3a0pyHEHUM, 1 y 3pUIOro MUIKY € OUIbIlle TOTY>KHOCTI BUKJIMKATH aJIeprito, HIXK B
Heno3pinoro [217]. JocnmimkeHHss OUIKIiB MWIKY, Ha SKi BIUIMBa€E 3a0pyTHCHHS
MOBITPsI, BAXJIMBE, TOMY IO OUIKM CTIHKM 1 IMOBEPXHEBOTO IIapy BIAICPAIOTh
BAXJIMBY pOJIb B ajres3ii 1 O BEKTOpIB 1 0 KOMIIOHEHTIB puJibls. llepequache
3BUIBHEHHS KIIITUHHOT'O MaTepially, B TOMY YHCI1 OUIKIB, SIKE CIIOCTEPIraeThes cepen
I13 i3 3a0pynHEHUX paiiOHIB, BILTMBAE HA POIIOYICTH pociuHu [126].

[Ile oMHUM POCIIMHHMM MEXaHi3MOM 3aXHCTy BiJl HECIIPUATIMBUX CKOJIOTTYHHX
YUHHUKIB € Jimiau. byno BcraHoBieHo, mo cepen HacuueHux KK mepeaxae
naigbMmiTuHOBa (33,9 + 2,0 %), cepen HeHacuueHuUx — ojeinosa (29,5 + 4,6 %) Ta
niHonesa (27,8 + 5,9 %) KK (muB. tabn. 3.7). 3a micusmu 3poctanHs Bmict KK
CTATUCTUYHO BIipI3HAEThCA (AuB. Tabn. 3.9) 3a BUHATKOM JEKUIBKOX BHITAQJIKIB.
Haii6inpmmit BMicT Y, HXKK cepen ykpaiHcbkux 3paskiB HajexuTh BV1 (mapkosa
3o0Ha M. KwWiB, He Janeko Bia JKUTIOBUX MAaCHBIB), cepea cioBambkux — BV9
(xkutTmoBuit MacuB M. Hirtpa mo0su3y aBTOMOOUIBHHMX gopir). HaiOinpmiuii BMICT
> HHXK nanexurs BV5 (0ins micy, ane mobnusy aBromo0inpaux gopir i PAEC y
M. Ky3neroscbk) 1 BV7 (6111 aBTOMOO1UIBHOT oporu B M. HiTpa), a Y. ITHXKK — BV5
1 BV8 (6ortaniunmii cag M. Hitpa) BianoBigHo. B 1ioMy B yCixX 3pa3kax MUJIKY BMICT
> HHXK nocroBipno 6inbmuii, Y, [THXXK — nocroBipHo menmuii. 1o sk cTocyeTbes
MOPIBHSHHS CIIOBAllbKUX Ta YKpaiHChKHX 3pa3kiB mwiky, To ». HXKK mocroBipHO
Outeira B 3paskax muiky 31 CrnoBauunnu, a Bmict ) HHXKK 1 ITHXXK — B 3paskax
NWIKy 3 YKpainu (nuB. Tabm. 3.11).

OTxe, exoNoTiuHi (akTopW MICI[b 3pOCTaHHS JEPeB BIUIMBAIOTh HA
KUPHOKHUCIIOTHUH CKJIAJT 3araIbHUX JIIITiTiB.

VY nocnimxennsx JI. B. BerunnnikoBoi (2012) mopiBHSUIBHHI aHANI3 MUIKY
Betula pubescens Ehrh., B. pendula Roth. i B. pendula Roth. var. carelica (Mercklin)
Hamet-Ahti 3a KOHIIEHTpAIli€l0 OKPEeMHX TPYN BH3HAYMB I€BHI BIIMIHHOCTI MiX
Bugamu [176]. Tak, y B. pubescens Ehrh. i B. pendula Roth. konmentparii
HEUTpATIbHUX JMAIB 1 TIIKOMIMAIB y KITHHAX TWIKY TMepeBaKkaau Hal

docdoninigamu B 2 1 1,2 pa3u BinnosigHo. JI. B. BeTunHHikOBa poOUTH BUCHOBOK
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po Te, M0 PO3MOAUICHHS JIMIAIB 32 (QpakUisiMU B 3pUIOMYy MUIKY PI3HUX BUIIB
Oepe3u, MMOBIPHO, 3YMOBIICHO iX BHJIOBOIO CHEIU(DIUHICTIO Ta/ab0 €KOJIOTTYHUMHU
0COOJIMBOCTAMM MICIIb iX 3pOCTaHHS.

3 niTepaTypHUX JAHUX TaKOX BIAOMO, 1110 JIMIIX BIICPAIOTh BaXKJIUBY POJIb HE
JUIIE y MPOPOCTaHHI Ta pOCTl MUIKOBOI TpyOku [176], a i1 y dopMyBaHHI CTIMKOCTI
POCJIMH J0 HU3BKUX TEeMIEpaTyp Ta BIAMOBIAHUX PEAKIsIX POCIUH Ha O10TUYHUN
ctpec [176, 179, 363]. LIs cTiliKicTh KOPEJIIOE 3 HASBHICTIO B KJIITHHHUX MeMOpaHax
nonineHacuyenux KK [179]. Sk Oyno BcraHoBieHo, mnosiHeHacuueHux KK
Haitoutbie 3 BV5 (0ins micy, ane moOnu3y aBroMoOuThbHHX gopir i PAEC vy
M. Ky3nernoBcrk). @DyHKmioHanbHa posb mnodiHeHacnueHnx KK momsrae B
HOpMaJi3allii 1isNIbHOCTI BC1X MEMOpaHHUX CTPYKTYP KIITHH 1 BHYTPIITHBOKIITUHHOT
nepenayi iHpopmariii. B ymoBax TeXHOT€HHOr0 HaBaHTAKEHHS MIJBUIIYETHCS PIBEHb
HeHacuueHnx JKK y BianmoBigp Ha akTHBAIllO0 BUIBHOPAIMKAIBHUX MPOLECIB MpU
amanTamii 4yTauBoi aepeBHoi nmopoau [362, 364]. Bb BusHanuii Gioingukatop [76,
81, 215, 365-372]. Sfkmo B3ATH A0 yBaru OTPUMaHI pPeE3yAbTaTH 3 aHAII3y
KUPHOKUCIOTHOTO  CKJaay JIMmiaiB, TO OUIBIIMH BMICT HEHACHYCHHX 1
nosineHacuyeHux JKK cBiquuTh mpo Ouibllle HETaTUBHE €KOJIOT1YHE HaBAaHTAXKEHHS
Ha TepUTOpii YKpaiHU B MICISIX 3arOTOBKU O€pe30BOro MUKy, aHik ClIoBauyuHU.

O1xe, 1OCTOBIPHI BiAMIiHHOCTI y BMicTi O611kiB Ta KK mimigiB Mk KpaiHaMu Ta
MDK pErioHaMy CBIAYMTH MPO OUIKOBO-NMiMiIHMA MexaHi3M pearyBaHHs [I3 Bb na
€KOJIOT1UHY CHUTYyaIlif0 MICI[b 3pOCTaHHSA, 1 B TOW JK€ Yac Ha OUIBIIWNA TIIPOSB
aJanTaliftHIX pecypciB YKpaiHCHKOTO MIJIKY, aHDXK CJIOBAIBKOTO.

AK — yHnikanpHa momniyHKIIIOHaTbHA CIOJyKa. Marwouu 37aTHICTh 00€pHEHO
okucmoBatucs 1 BigHoBmioBatucsa, AK Oepe ydacth y HaWBaKIMBIIIKUX
CHEPreTUYHUX TMpOoIecax POCIMHHOI KITHHU — (OTOCHMHTE31 Ta JMXaHHI.
bescymniBHa T1i ydacTb y mporecax pocTy, IIBITIHHS, BereTaTHBHOI Ta
penpoayKTUBHOI audepeHiialii, y BogHOMy oOMiHi, perymsiii (epMeHTaTUBHOL
aKTUBHOCTI, CTUMYJIAII] peakiriii MeTadori3My, MoB’I3aHUX 3 0OMIHOM HYKJIETHOBUX
KHCIIOT 1 CHHTE30M OiTKa, B 3aXUCHHUX peakiisx pocnauH. [lin wac audepenmiarnii AK

CTUMYJNIOE pICT 1 MopdoreHe3 KIITUHHU. Benuka KUIbKICTh pPoOIT MNpHUCBAYCHA
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nociikeHHio 111 AK Ha iMyHHI BIACTUBOCTI POCIIMH, OCKUIBKA BBaXa€ThCA, IO
OJIHUM 3 TMpPOSIBIB aKTUBHOI'O IMYHITETY POCIHMH € HOpMajbHE a0 MIJBUILIEHE
YTBOPEHHS B HUX L€l KUCIOTU. 3a ydacTio AK gopMyeTbesi CTIMKICTh POCIUH MO
BITHOIICHHIO 10 0araTb0X HECTPHUATIWBUX BIUIMBIB: JI0 3HMKCHOI TEMIIEpaTypH,
panmialtii, BipycHo1 Ta 6akTepiaabHOi iHdekIii i T.4. [373].

Otxe, npucytHicTh AK B II3 Bb 060yMoBiieHa IUPOKUM CHIEKTPOM ii (PYHKITIH.
Tak sk Oyno moka3zaHO JOCTOBipHI BIAMIHHOCTI y BMicTi AK B 3pa3kax muiky 3
PI3HUX MiCIlb 3pOCTAHHS, 1€ CBIIYUTH MPO BIUIUB MICIIEBUX €KOJOTIYHUX (aKTOPIB
Ha Tiporiec GOpMYBaHHS Ta JO3piBaHHS MHIIKY, a, OTKE, 1 HA BUPOOJCHUN JIePEBOM
IMYHITET.

Bbyno mokaszano, mo goctoBipHO Bumui BMicT AK B muiiky 3 Ykpaidu, aHiXK
CnoBayunnu (auB. Tadi. 3.14).

HocnimkenHss BMICTY (IaBOHOIIHMX crnojiyk B mwiky bb oOymoBiena
IIUPOKUM  CcHekTpoM ix BA. B HamoMy BHIaaKy IHTEpPEC CTaHOBJIATH
AHTUOKCHUJIAHTHI, aHTUOAKTEpialbHI1 Ta 3aXUCHI BIACTUBOCTI.

3a cepenHIM BMICTOM (PIaBOHOITHUX CHOJYK YKPaiHCHKI Ta CJIOBAIlbKi 3pa3Ku
nuiky bb  mocToBipHO He  BiApI3HAIOTBCS. Takuii  pe3ynbTaT  BUITAICHOT
TEPUTOPiAIbHOT TOMIOHOCTI JOCTIIKYBAaHUX TapaMeTPiB CIOCTEPIraeThCcsl BIIEpIIe
JU1s 3paskiB MKy bb cepen mocmimkyBaHUX TOKa3HHUKIB.

B3aeMo3B’s30k AK Ta ¢1aBOHOITHUX CIIOTYK OEpe30BOro MHIKY 3 HOTO
O10JIOTTYHOIO JIE€I0 PO3IIISTHYTO HIDKYE.

BA munky Bb ormintoBanu in vitro, Bumiproroun 3AA TpbhOX BHIIIB €KCTPAKTIB —
BOJHOTO, METAaHOJIOBOTO Ta €TAHOJOBOTO. Bylo BCTaHOBIIEHO, 110 3Ha4YeHHS 3AA
BOJHHUX, €TAHOJIOBUX 1 METAaHOJIOBUX E€KCTPAKTIB YKPAaiHChKHX 3pa3kiB muiky bb
JOCTOBIPHO BiIPI3HAIOTHCS BiJ CIOBAallbKUX 3HAauYeHb. 3AA BOJHHUX EKCTPAKTIB
3pa3kiB MWIKY 3 YKpaiHM 3HA4YHO BHIIA, a 3AA METaHOJIIOBHX 1 €TaHOJIOBHX
€KCTPaKTiB BUIIA Y 3pa3KiB 31 CI0BaIBKOT PECITyOITIKH.

Pe3ynbraTy 3 Bu3HaUueHHS 3AA MOXHA TTOSICHATH JICKIIbKOMa (haKTOpaMH.

He urxirouenuii BrumB (akropa vacy [348]. TuUIbKM CBUDKHN NHIOK Mae

ontuMainbHy BA [188]. BBaxkaerbcs, 1m0 aHTUpaguKalbHA 3AaTHICTh IHIKY
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3MeHIIyeThes 3 yacoM [148]. IIpoTsirom ogHOTO POKy MWJIOK BTpaudae 0au3bko 59%
CBO€i aHTUOKCUAAHTHOI akTuBHOCTI [321]. JochimxenHs 3AA 1is CIOBallbKUX
3pa3KiB MWIKY NPOBOIWIMCS Yepe3 MICALb Micas 300py 1 30epiraHHs NWIKY, AJs
YKpalHChKHMX 3pa3KiB — yepe3 OAMH pik. B kiHUEeBOMYy HiACYMKYy pe3yiabTatd 3AA B
[IJIOMY BHUCOKI.

Pi3H1 MeToau aHainizy Ta JabopaTopii TaK0X MOXKYTh BIUIMHYTH Ha OTPUMaHi
naui [175, 348]. B nHamomy Bumajaky aHaJOTi4yHI METOJIU 1 OJHAKOBI YMOBHU OyiH
JTOTpUMaHI.

Brume posumnamka [348]. BionorivyHO aKTHBHI BJIACTUBOCTI TPOJIYKTIB
O/KUTBHULTBA MOXKYTh OyTH 30UIBIIEHI HUISIXOM BHUKOPHCTAHHS BIJIMOBIIHOTO
exkctpareHta [148]. EkcTpakilis pOCAMHHMX NPOAYKTIB y BOAI ab0 IHIIHMX
PO3YMHHHUKAX — HEMPOCTHH mporiec. Boja Ta ciupTy — MossipHi pO3YMHHKUKHU. barato
PEYOBHH JI0Ope PO3UYMHSIOTHCS Yy BoAi. Jlo CKIagy BOJHUX EKCTPAKTIB 3 THIIKY,
0€3CYMHIBHO, HAQJXOJATh TaKl HaWBaXUIUBIIII OI0JOTIYHI PEYOBUHHU, SK OUIKHU-
dbepMeHTH, BYIJICBOAM, a30THUCTI OCHOBM, amiHokucioTu [172]. B pesynbraTi
YTBOPIOETHCS CKIIATHUM KOMILIEKC cyMilli (hi310JI0T1TYHO aKTUBHHUX pedoBHH. [Torano
PO3UYUHAIOTBCS Y BOJ1 a00 30BCIM HE PO3UMHSIOTHCS JKUPH, TOJIicaXapuad Ta iH.
MertaHoJl 1 €TaHOJ — PEYOBUHU OJTHOTO KJIacy, 32 CBOIMH (DI3UYHUMU BIACTUBOCTSIMU
€TaHOJI TMPAaKTUYHO HIYMM HE BIAPI3HAETHCA Bim MetaHony [374]. Sk mpasuio,
(b1aBOHOIMM PO3UMHSIIOTECS B €THJIOBOMY edipi, aleToHl, CHUpTaX 1 MPAKTUYHO
Hepo34HMHHI B BoAi [173].

Jlnsi BUSIBICHHSI BIUIMBY pPO3YMHHHUKA Ha 3HaueHHA 3AA JTOCHIIKyBaHUX
3pa3KiB THJIKY 3aCTOCOBYBaJIM JHCIEpCiHUN aHami3. BiH mokas3aB, IO BHJ
€KCTpareHTa He YMHUTH 3HAYYIIOTO BIUJIMBY HA BUSBICHHS PIBHSA BUIBHUX PaJUKaJiB
B Ky (Tabin. 4.11). Ane Ko po3risnaTu BIUIUB PO3UMHHUKA OKPEMO JIJIS TTHJIKY
bb 3 Ykpainu ta CnoBauumHH, TO BUSBISETHCS, MO AJIS 3pa3KiB MUJIKY 3 YKpaiHu
KoedilieHT MHOXXHUHHOI AeTepMiHalii gopiBHioe 0,21, 1Mo BKa3zye Ha 3aTHICTh BUIY
EKCTpareHTa JeTepMiHYBaTH pPiBEHb BUTbHUX pagukaniB Ha 21% (TobTo, 32 21%
MIHJIMBOCTI PiBHS BUIBHHX PAJMKAJIiB BiAMOBIZa€ BUA €KCTpareHTa, a 3a 79% — iHmi

daktopu). s 3pa3kiB nuiky 31 CroBay4uHU KOe()ilIEHT MHOXXUHHOI JeTepMIiHAIlli
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nopiBHioe 0,63, 110 BKa3ye Ha 3[aTHICTb BUAY €KCTpareHTa JAETEpMIHYBAaTH PIBEHb

BUIbHUX pagukaiiB Ha 63%, a iHmi ¢pakropu Ha 37%. 3anexHICTh pe3ysbTatiB 3 3AA

BiJl BUJY €KCTpareHTa JJIs YKpaiHCbKUX 3pa3KiB MWIKY MEHIIE BUpPA)K€Ha, HDK IS

CJIOBAalIbKUX. Ma6YTB, 11§ 0B’ A3aHO 3 IIEBHUMM BIIACTUBOCTIMH IMHUJIKY, TaK 4K B

VYkpaini i nokazHuku Buill 1js 113, po3uunenux y Boai, a B CnoBayunsi — aist 113,

PO3UMHEHHUX B eTaHoJi (puc. 4.2).

Taonuis 4.11

BusiBieHHs 3a1€KHOCTI BIUIMBY €KCTPAreHTIB HA PIBEHb BUIBHUX PaJIUKAIIIB

Kpaiu SanerEa | \aiole R | Multiple R2 | F 0
HOplBHSIHHSI 3MI1HHAa
Y KpaiHa 1 Pisenb 0,157 0,025 1.86 0,160
CiaoBayynHa )
Vkpaina ?”;;‘a‘j;; 0,453 0,21 13,181 0,008
CnoBawunna | Lo 0,7934 06295 | 356770 0,001

Tpumitka: Multiple R — xoedirtient MroxurHOI Kopesiii, Multiple R* — koedilieHT MHOXHHHOT
nerepminaiiii, F — xkputepiit ®imiep, p — piBeHb 3HaUYIIOCTI
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Puc. 4.2 I'padiune 300paskeHHsI cepeHIX 3HAYCHb 3aralbHOT aHTUOKCHUIAHTHOT

AKTUBHOCTI /ISl YKpaiHCHKUX 1 CIIOBALIBKUX 3pa3KiB OEPE30BOT0 MHUIIKY

Tak, S. Bogdanov 3a3Havae, mo Halikpamia €KCTpakIis OJKOJIMHOTO IHJIKY

nocsiraeTees 3 eranosnioMm [321]. JlitepaTypHuii aHami3 pKepen, B AKX MPOBOIUAIOCS

HOpiBHHHBHe BHMBYCHHSA AQHTHOKCHIAHTHHX BJIACTUBOCTEH BOJHHMX Ta CIIMPTOBHUX

€KCTPaKTIB PI3HUX BUJIB MHWIKY, KN 30MparoTh O K0MM (MWIOK Yar0, MIMO3H,




145

MajJbMH, FOKH, JJOOOJM Ta 1H.) MOKa3aB, IO 3aBXKIM 3HAYCHHS aHTHOKCHIAHTHOL
AKTUBHOCTI TAKOT'O MUJIKY OYyJI0 BUIIIMM JJIs1 CIUPTOBHUX po3uMHiB [148, 320].

Orxe, ykpalHChKI Ta cloBalpKi 3pa3ku nOwiky bb Binpi3HsioTbes 3a
KUIbKICHUM BMICTOM CHOJIYK Pi3HOI XIMIYHOI HpHUpOAH, 1O OyJI0 MIATBEPAKEHO
Buiie (auB. Tadu. 3.5, 3.7, 3.13, 3.15). PeuoBuHamMu MUKy, sKi 3a0€3MEUyIOTh HOTO
AHTUOKCHUJIAHTH1 BJIACTUBOCTI, MOXYTh OyTH Ouku, AK, draBoHOinu pi3HUX rpym, 3
pAOy TUX, SIKI MM BU3Hayald XIMIYHO Ta BHUSBWIM CHEKTPO(POTOMETPUYHO (JIUB.
puc. 3.1, 3.2 Ta Tabn. B.1.1, B.1.2), a Takox BiOMi aHTHOKCHIAHTH 3 JITEpaTypu —
napa-KxymapoBa KucjoTa, B-kapotwH, iHmi noiidpenonu [148, 306, 349, 375]. J.
Rozema et al. (2001) BusiBUB napa-KymMapoBy KUCIIOTY, sika BU3HAHA HAHAKTUBHIIIUM
AHTUOKCHUJIAHTOM, 1110 OJIOKY€ BUTHHI PaJUKaJId, B HET1IPOJII30BAHOMY HEPO3ZUNHHOMY
sanumky nuiky Oepesu B. pendula Roth. sk cxiagoBy ¢pakiii cropornosieHiHy
[376]. napa-KymapoBa kuciora € BOAOPO3UHHHOIO CIIOJIYKOIO, CTUMYITIOE OI0OCHHTE3
OuIkiB. BiTku MOXKYTh TOTJIMHATH BUIbHI pamukanu [316] Ta po3unHSAIOTHCS y BOII
[172]. Byno BCTaHOBJIEHO, 10 3HAYUMO OLIBIITUN BiJCOTOK BMICTY OUIKa B MHJIKY 3
VYkpainu, sk 1 3HayeHHs 3AA JUisi BOJAHHMX TNWJIKOBUX €KCTpPakTiB. biiabiie Toro,
3pa3ok mwiky bb 3 Haibimemmm BmicToM OinkiB (BVS — M. Ky3HEnosBchk,
dynkimionyroua PAEC) mae Haii0Oinpiie 3HaueHHS 3AA cepea BOJHHX E€KCTPAaKTiB,
3pa3ok 3 HaiMeHmuM BMicToM OutkiB (BV7 — M. Hitpa, O1u3bKicTh aBTOMOOUIBHOT
noporu) — Havimenmie. KoedimienT xopensiii Mk BMicToM Oinka 1 3AA BOIHUX
exkctpakTiB uiaky bb cranoButs 0,70, 1151 €TaHOJOBUX 1 METAHOJOBUX EKCTPAKTiB
Bcboro i -0,26 1 -0,22 BinmoBinHO. MoHa MPUITYCTUTH, 110 BOAOPO3IYMHHI OLTKA
B muiky bb OepyTh y4acTh B 3aXUCHIN CUCTEMI TTHIIKY.

Takox BHCOKOIO aHTHOKCHUJIAHTHOIO BJIACTUBICTIO BOJIOAIE€ Bojmopo3unHHa AK.
Jlnst BusiBieHHs 3B’s13ky MK piBHeM AK Ta 3AA OyB mpoBeneHMid KOpESAIIHHUAN
anami3 Ilipcona. BusBneno 3Hauyiii 00EpHEHO MPOMOPIIHI 3B A3KA MK BMICTOM
AK i pozunnanukoMm (nox. E taou. 1).

Tak, SIKIIO HE PO3MJISAATH OKPEMO 3a KPaiHOK MOXOJKEHHS MUKy, BMicT AK

BTPAYa€ThCA MPU BHUKOpHUCTaHH1 eTaHony (r = -0,58 mpu p <0,05) 1 Meranony
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(r = -0,59 npu p <0,05). Mdiicho, AK — HailakKTHBHIIIHNA BiTOMHI Ha CHOTOIHI
BOJIOPO3YMHHUI aHTHOKCUAAHT [306].

S0 po3rasgaTé pe3ynbTaTH M0N0 KpaiHW 300py MUJIKY, TO BHIHO, IO B
YKpalHChKHX 3pa3kax piBeHb BMicTy AK 3MEHIyeTbCsS IPU BUKOPUCTAHHI METAHOIY
(r = -0,67 npu p <0,05), a B ClOBallbKKX 3pa3KaXx — IPH BUKOPHUCTAHHI BOIM
(r =-0,72 mpu p <0,05).

B uimomy BMmict AK B mumiky Bb, 3arotoBneHomy Ha Teputopii YkpaiHu,
JIOCTOBIPHO BHINUM, HDK Yy 3pa3kax mwiky 31 CroBayuwHu (nuB. Tabn. 3.14), mio
CBITYUTH MPO OUTBIIMKA aJanTUBHUNM MOTEHIA] MUJIKY OO0 €KOJIOTTYHUX (PaKTOpiB
MICIISl 3pOCTaHHSI.

[Ipu mocaiakeHH1 BIUIMBY BMICTY (PIIAaBOHOITHUX CIOJYK B OEPE30BOMY MUIIKY
HAa MWOro aHTHOKCHJAHTHI BJIACTUBOCTI 3a JIONOMOIOK KOe(ilieHTa KOPEJSIii
[Tipcora OyB BUSBIICHWM TIO3UTUBHUN B3a€EMO3B’S30K MIXK METaHOJIOM Ta
KoHIIeHTpairieto ¢guaoHoini (=0,8 npu p<0,05). Tob6TO, ekcTparyBaHHs METaHOJIOM
JI03BOJISIE JTOCATATH 3HAYHO BUIIMX KOHIICHTpaliil (1aBoHOINIB, MOPIBHIHO 3i
COUPTOM Ta BOJOK. MOKHA CTBEpP/KYBaTH, IO AHTHOKCHIAHTHA AaKTHUBHICTh
METaHOJOBUX EKCTpakTiB muiky bb Ttakox oOymoBieHa i€t ¢IaBOHOIIIB.
MexaHi3M aHTHOKCHUJAHTHOI il (IaBOHOIMIB TMOJsArae y BHAAICHHI BUIBHUX
paguKalliB 13 CepeIOBHUINA, TAKOX 3JIaTHICTIO 3B’S3YBAaTH 1 BUIAIATH 3 CEPEIOBHIIA
10HM MeTaJliB, IO IHIIIIOIOTH MOSABY BUIBHHUX pajuKalliB. BUIbII J1iI€BOIO € 31aTHICTH
(b1aBOHOINIB aKTHBYBATH MPUPOJHI MEXaHI3MHU KIITHHHOTO 3aXHCTy BiJ OKHCHOT'O
ctpecy [301].

Bimomo, mo oxganm 3 migxoxdiB orinku crany HIIC e peakiis pociauH Ha pi3Hi
BUJIM 3a0pYyIHIOBAYiB B pe3yJbTaTi aKTUBAIlli MPOIECIB CUCTEMH aHTUOKCHIAHTHOTO
3axucty [377]. Buxonasuu 3 BUIIECKa3aHOTO, MOXHA 3POOUTH BHCHOBOK, III0 YMOBH
3pOCTaHHS HaWOUIBIIMM YMHOM BIUIMBAIOTh HA CUHTE3 PEYOBHH, SIKI 3a0€3MEUyIOTh
AHTUOKCHUJIAHTHY aKTUBHICTh NUIKY bb.

[Hmum metogom ominku BA € AMA. Jlns ii mposiBy 3aCTOCOBYBAJIA JIBa BUJIU
eKCTpaKTiB KoHIeHTpamicio 0,1% — BOAHY Ta BOXHO-CONBOBY. IX Jif0 BH3HAYAIM

npotu (piTomaToreHHUX rpudiB Ta OaKTepiil, MaToreHy sl KOMax, He MATOTCHHUX,
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YMOBHO MAaTOT€HHHUX 1 MATOr€HHUX BHIIB JUIs JIIoAMHU. B mimomy npotu 11 Buais
MIKpOOpraHi3MiB. AHTUOAKTepiajabHa il MUJIKY 3aJI€KUTh BIJ BUJY POCIUHH, Yacy
30MpaHHs 1 SKICHOrOo cTaHy NWiIKy. IIuinok OMKONMMHMIA TpPOSABISAE BUPAXKEHY
aHTUOAKTEpIaJIbHY 10, YAM 1 MOSCHIOIOTHCS WOro JIKYyBajbHI Ta MPOQPLIAKTUYHI
BJIACTUBOCTI.

HocmipkyBani 3pa3ku nuiky bb mposBunm cnabky AMA. Jliss mHIKOBUX
eKCTpakTiB mposiBuiaacs mpotu Paenobacillus larvae, Botrytis cinerea y Burismi
HE3HAYHUX 30H 3aTPUMKH POCTy MikpoopraHizmiB — 1,33-4,67 MM Ta BIICYTHOCTI
pocty Ralstonia solanacearum, Pseudomonas syringae B3arajgi. AKTHBHICTb
HPOSIBIJIN JIMIIIE 3pa3Ku MUWIKY 3 YKpaiHu: yci, okpim BV6 (tepuropis aecpoapomy)
BV1 (M. KuiB), BV2a (M. IlepescnaB-Xmensuunpkuii), BV3 (c. Xomwku), BVS
(M. Ky3HnenoBcrk). He BuKITIOYEHO, 110 HA OTPUMaHi pe3yNbTaTH MOTJIA BIUTHHYTH
HasiBHa MiKpoOioTa Ha 3paskax nwiky bb. Jlis morma Oytu cuHepretuyHoro abo
aHTaroHictuyHoto. A6o )k AMA y muiky bb 13 3arotoBnenux periosiB nopyiieHa. B
yMOBax J1ecTabui3yro4oi Jii eKOTpOmHUX (DaKTOPIB aKTUBYIOTHCS 3aXUCHI CUCTEMH
13, mo6 peanizyBaTu rojioBHE MPU3HAYEHHS — PO3MHOXKEHHs. ToMy, B mepiry 4epry,
ix nmis HampamieHa Ha anganTtario K1iTuH 10 ymoB HIIC. AHTHOGIOTHYHUMH
pedoBuHaMH TUIKY MOXyTh OyTH JKK Ta momideHonsHI criosiyku — (hJIaBOHOIIH.
Tax, AMA nputamaHHa KalpuIoOBii, KAIPUHOBIH, JTAYPHHOBIN, OJICTHOBIH, JTIHOICBIM
ta smiHosieHoBii JKK. BcTanHoBiIeHO TakoX, 110 YMM KOPOTHIWN BYIJICIICBHI JIAHIIIOT,
tuM Ounbiie JKK 0oOHDIOKS 3a0e3medyroTh aHTHOAKTeplalbHUN Ta aHTUTPUOKOBHUI
3aXUCT OpraHi3My OJKLT 1 BylnuKa. AHTHOAKTepiadbHa Ta aHTUTPUOKOBA aKTHUBHICTH
KK 3pocrae Takok 31 30UTBIICHHSM KUIBKOCTI HEHACHUYEHUX 3B’SA3KIB Yy iX
ByrieneBoMy nanipory [148, 364]. B nmocmimxkyBaHWUX 3pa3kax MHIKY BMICT
oneinoBoi Ta ninojneBoi KK oaun 3 HaviBummx. s mux KK xapakrepHa HaitOuIbII
BHCOKa BapiaOeNmbHICTh BMICTY B 3pa3KaxX MHIJIKY 3aJIeKHO BiJ] MICIS 3POCTaHHS.
OneinoBoi KK moctoBipHO Oinblie B CIOBaIlbKOMY MHIKY, a JIHOJIEBOI — B
ykpaincekoMy. [TopiBHSHO HaWCHITBHII aHTUMIKPOOHI BIACTUBOCTI MPOSIBUB 3Pa30K
6epezoBoro mmiky 3 M. Ky3HernoBcek — micto ¢yHkimionyBanas PAEC. ¥V wpomy

HaWOUIbIIMKA BMICT JIIHOJIEBOI KUCJIOTH MOPIBHSIHO 13 OJEIHOBOIO Ta JIIHOJEHOBOIO 1
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3paskamu BV1, BV2a, BV3. Cepen iHmmx (yHKIIH JIHOJIEBOI KUCIOTH B MHIIKY:
MONEePEeIHUK JUIsl OIOCMHTE3Y psAly TOPMOHIB POCIHUH — (DITOMPOCTaHIB, KUIBKICTh
AKUX 3pOCTAE MPU O10TUYHUX 1 a0I0TUYHUX CTPECcax.

AMA ¢raBoHOIfIB TOB’si3aHa 3 TMOIIKOJKEHHSAM IUIa3MaTUYHOI MeMOpaHu
OakTepiil, 1HILIIOBaHHS arperamnii KIITHH 1 MOMIKOJKEHHS MeMOpaH, crnenudiyHa
B3a€MO/IIS1 3 NMEBHUMM OUIKaMu OakTeplalbHUX KIITHH, BUKJIMKAIOUU MOPYLIEHHS iX
¢yHkuioHyBaHHs. PIaBOHOINM MOXKYTh NOPYIIYBATH POOOTY T€HETUYHOI'O amnapary
OakTeplaJibHMX KIITUH. BoHM 31aTtHi mopymyBatd (YHKI[IOHYBAaHHS PI3HHX
(depMeHTIB, 1110 O6epyTh y4acTh B CUHTE31 MEMOpaHHHUX JIinmiaiB O6axkTepii [173].

MacoBa wyacTka (IaBOHOITHUX CIIOJYK TakKoX HaiBuila B muiky bb 13
M. Ky3HemnoBcek. Auie ctBepmkyBatv, 1m0 AMA BOJHUX €KCTpakTiB NMuiky bb
3abesneuyeThest (puraBonoimamu 1 KK mimizmiB, 30kpema, JiHOJICBOIO, HEIOILIBHO,
OCKUTBKHM 111 CIIOJIYKH HEPO3UYMHHI y BOJl. IMOBIpHilie, BOJHI Ta BOJHO-COJbOB1
excTpakTd nwiky bb edexTuBHII Npu BUIIKMX KOHIEHTpALIAX 1 Y THX AEPEB, SKi
3pOCTalOTh PH CHPHUSATIUBIN 111 KOMIIIEKCY €KOJIOT1YHUX (haKTOPiB.

IMmyHHa cucTeMa ojJHa 3 MEPIIMX BiAUyBae Ha cOOl BIUIUB YCIX €KOJOTTUHHX
¢dakTopiB 1 3a0e3Meuye aganTaiio opraHizamMy 10 HOBUX yMOB. HacKiJIbKU CHUIIBHOIO €
IMYHOJIOTTYHA aKTUBHICTh UJIKY Bb mopiBHSAHO 3 paronuTapHOI0 aKTUBHICTIO KIIITUH
KPOBI1 JIIOJUHU MU 1 Hamaranucs 3’sacyBatu 3a gonomororo HCT-tecty 1 paromuro3sy.
Byno BcTaHOBIEHO, MO KHUCEHBICHEPYIOYA AKTHUBHICTH (PArouuTyrOuux KIITHH B
peakilii 3 HITPOCHHIM TETPa30ji€EM ITOCTOBIPHO 3pOCTA€, MEPOKCHUIA3HI CHUCTEMH
aKTUBYIOTHCSI, 30UIBIIYETHCS YHUCIO KIITHH, SKI NPUAMAIOTh y4acThb y (paromurosi.
KnitiHn IMyHHOI CHCTEMH aKTHUBYIOTHCA TpPH Jii BOJHO-COJILOBUX EKCTPAKTIB 13
nwiky bb.

Ha geproBomy etari T0CIiKeHb JOIUIBHO OyJI0 TAKOXK OIIHUTH CTYIIHb 3MiH
I[13 Bb ©a BuaumMoMy wmop(doJIOTiYyHOMY PIBHI NPU KOMIUIEKCHOMY BIUIMBI
EKOJIOTTYHHX (DAKTOPIB MICIh 3POCTAHHS.

Menmmii a0 OUTBIIMIA pO3MIp 3epeH, OuTbIlla Y MEHIIAa KUIBKICTh TIOp,
BU/IO3MIHEHA (OopMa Ta CKYJIBITYpa IMOBEPXHI CIIOPOJAEPMH, PO3PUBH, MPUCYTHICTH

YyXKOPIIHUX YaCTUHOK Ha MOBEPXHI TOLIO — Mepul 3a Bce MposBIsiOThes y 113 mpu i
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HECTATUBHUX  CKOJIOTIUHMX uuHHUKIB [235]. TpagumiiaumMu  MophOIOriYHUME
XapaKTEepUCTHUKAMH € JOBKMHA €KBATOPIATBHOTO JIaMETPy Ta MOJSPHOI OCl, IHIEKC
¢opmu. 3 MeTOI0 OUIBLI JAETaJbHOI OLIHKKA Ta MOPIBHSAHHS 3pa3KiB HWIKY OyJo
migibpano Tpu AojaTkoBl xapaktepuctuku mius [13 bbb, sxi BusBWIMCH JOCUTH
iHpopmatuBHuMu 1115 113 Bb.

I13 mocnimxyBanu 3a qonomorotro CEM. MacoBux BUIUMUX TOMKOMKeHb [13
He Oyno BigmiueHo. He3mintoBaHicTh 113, oueBuIIHO, 3a0€3meUyeThCsl HAsIBHICTIO B
€K3MH1 BEJIMKOI KUIBKOCTI CIIOPOIOJIEHIHY, 3aBISIKU SIKOMY MUJIOK Ha0yBa€ CTIMKOCTI
o0 il pi3HUX XIMIYHMX pe4yoBuH, Temmepatypu [378]. LlompaBaa Baanocs
3agorogokymentryBatu II3 3, sk Mu mnpumyckaemo, opOikynamu (YkpaiHa,
M. [lepesicnaB-XMeabHUIBKHM, TEpUTOPIst TPUPOIHOTO MYy3eto) (puc. 4.3). OpOikynu
— MO3aKIITHHHI CTPYKTYpH, po3MipoM 2-4 MKM B aepoiuHamidHoMy giametpi [106].
BBakaroTe, 1m0 B OpOiKyjax MPUCYTHI ajlepreHu 1 iX po3risfaloTh B SKOCTI JIyXKe

e(eKTUBHUX BEKTOPIB aJepreHiB.

Puc. 4.3 Mikpodoro nmikoBoro 3epra Betula verrucosa Ehrh. 3i croporHiMu

yactuHkamu (@oto: Octposckku P., lleBioa T. 2011)

Y Tabn. 4.12 HaBeneHO TOPIBHSHHS OTPUMAHUX 3HAUYCHb BUMIPIOBAHb
JOBXKMHM TIOJIAPHOT OCi Ta ekBaropianpHoro miamerpa I[13 Bb 3 miteparypuumun

JTAaHUMH.
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Tabmuna 4.12

[lopiBHSHHS OTPUMAHHUX JAHUX OCHOBHUX MOP(OIOTTYHUX XapaKTEPUCTHK

nuikoBuX 3epeH Betula verrucosa Ehrh. 3 mitepatypaumu nanumu

JloBxkuHa oci (MKM) Bun
Jxepeno . MMAJIKOBUX

nosisipHa (P) | exBaropianbsHa (E) sepen

VYxpaincekuit | 17,9 — (18,4) :

Harmi ok (2011) —18,9 22,6-(23,3)-239 Cyxi

pe3yabTaTH CnoBanpkuit | 18,1 — (18,6) B B .

mnok (2013) 189 23,7—(24,4) — 24,9 Cyxi

J. Jentys-Szaferowa (1928) ! | Hemae nannx 24,3 Caixi
G. Erdtman (1943) "] Hemae nannx | 18,6 — (21,8) — 24,3 | He BKa3zaHo

W. Welten (1944) 7 Hewmae nanux 21,8 Caixi
U. Tlokposckas (1950) [380] Hemae ganux | 15,0 — (19,6) — 21,0 | He Bxa3zano

O. Eneroth (1951) %% Hemae mannx 22,1 CBixi
R. Praglowski (1962) %! 22,0 26,0 He BKa3aHO

W. Koperowa & A. Srodon .

(1965) [382] Hemae nanux 25,1 CBixi

[383] Hemae ganux | 16,9 — (19,9) — 27,3 Csixi

R. Andrew (1968) Hewmae nanux | 16,9 — (19,5) — 28,6 Crixi
E. Chira (1971) [384] Hemae nanux 20,1 - 25,2 He Bkazano
A. Yurypsiesa (1975) *°1 23,0 31,5 He Bkazano

[221] 17,0 — (19,5) .

S. Blackmore (2003) 240 22,0 —(24,5) - 28,0 CBixki
Polleninfo 19 2107 228 1122,0— (24.0)~ 25,0 | He bcasano
Pollnet 1~ Hemae nanux 18,0 — 28,0 He Bkaszano
P. I". Kypmanon [38] 21,2 -25,0 22,4 - 257 He Bkazano

[Tpumirtka: gaHi B TaOIUI[l IpEACTaBICHI y BUIUISLAI Min — (i) — max, ge min — MiHiManbHe

3HAQYCHHA, X — CCpCIHE apH(bMeTPI‘IHe BI/I6ipKI/I; MaX — MakCuMaJIbHE 3HAYCHHS

Byno BcTaHoBieHO, MO yKpaiHCBKI Ta cioBanbkKi 113 moxiOHI 3a 3HAYESHHIMHU

JOBKUHU TOJIAPHOI oci, sKki jist cyxux [13 konmBaroTecst B Mexax 17,9 — (18,4) —

19,0 mxm (puc. 4.4). B mitepatypi 3yctpivatorses 3HaueHs 17,0 — (19,5) — 24,0 mxm
(cixki I13), 21,0 — (22,6) — 25,0 (ue 3a3Haueno crad I13) 3 6a3 manux PalDat ta

Polleninfo. Hamri pe3ynbraT y3romKyOThCS 3 JIITEPaTyPHUMH 1, OTXKE, ISl O3HAKA HE

€ 1HPOPMATHUBHOIO JIJISl OI[IHKY BILUTUBY YMOB 3POCTaHHSI.
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MKM

Bv1i BvV2a Bv2zb BV3 Bv4 BV5 BvVé BV7 BvV8 BV9

. 3pasku nunky
[ 1MNonAapHa Bicb
I ExeaTtopianbHuin giameTtp
I P<c6po anonopianbHOro nons

Puc. 4.4 Jliarpama 3HaueHb JOBXHUH MOJISIPHOT OC1, €KBaTOPIAIBLHOTO J[IaMEeTPy Ta

pedpa amomnopialbHOIO MOJI I yeix 3pas3kiB muiaky Betula verrucosa Ehrh.

3HavueHHS JOBXHHU €KBATOPIAIBHOTO JlaMeTpy BH3HAuUCHI B Mexax 22,6 —
(23,6) — 25,0 mxm. Jlitepatypsi gaui — 22,0 — (24,5) — 28,0 mxm (cBixi I13), 22,0 —
(24,0) — 25,0 mxm (He 3a3Haueno cran I13) 3 6a3 manmx PalDat ta Polleninfo.
Pe3ynpTaT TakoX y3roJKYIOThbCA 3 JiTepaTypHUMHU. 3a 1i€r0 o3Hakowo [I3 3i
CrnoBauunHu ORI 3a YKpaiHChKI (auB. Ta0d. 3.25).

Beranosnenuii ingexc ¢gopmu 0,75 — (0,78) — 0,81 Takox He CymepeduThb
niteparypaum nanum: 0,72 — (0,79) — 0,88 (PalDat). ®opma 3epeH BH3HauUCHa SK
Maibxke chepoinanbHa, CIUTIONIEHA O11s TTOJIOCIB.

OTxe, B MeXax BHIY CIIOCTEpIralOThCsi MEBHI Bapialii B TpaaWIiiHUX
MOpP(QOJIOTIYHUX XapakTepucThUKax. [IpoTe BCi BOHM 3HAXOMATHCA B paMKax
3arajJbHOr0 MOpP(OJIOTIUHOTO THUITY, BIacTuBoro [13 manoro Buay (muB. puc. A.3.1-
3.2). Ane, K TOKa3aB perpeciiiHuii aHaji3, MPH MOTIPIICHH] €KOJIOTI9HOT CUTYaIlli B
Oioreorieno3i 3poctanHs nomyisiii bb, B mepury depry, 3MiHU TPOSBIATUMYTHCS Ha

JTOBXKHUHI MOJISIPHOT oci y Oik 3MeHIIeHHS po3Mmipy 113.
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[3 mogaTKOBHX XapaKTEpPHCTHUK KyT pO3TallyBaHHS amepTyp 10 KoHTypy 113 €
HAHOLIBII TIOKa30BOI0 O3HAKOK. Pe3ynbraTtu npeacrasieHi y mexax 97,6 — (103,4) —
113,8 deg (puc. 4.5). 3a 1i€r0 03HAKOI CIIOBAIbKiI 3pa3Kud IMHJIKY OLIBIII 3a
YKpaiHChKI, 1110 HE IMBHO, OCKUIBKH PErpeciiiHUi aHalli3 MoKa3as, U0 €KOJIOT1sl MICIb
3pocTaHHS B YKpaiHi HeratuBHO BIuMBae Ha I[I3 nUIAXOM 3MEHIIEHHS KyTa

pO3TalyBaHHs anepTyp 10 KoHTypy I13.

o 125
)
©
120 4
115 1

110

105

100 +

95

90

85

T T
BvV1 BV2a Bv2b BV3 BvV4 BV5 BvV6 BV7 BV8 BV9
3pa3zku nunky

Puc. 4.5 Jliarpama 3HaueHb KyTa PO3TAIlyBaHHS aliepTyp J0 KOHTYPY MUIKOBUX

3epeH ycix 3paskiB muiky Betula verrucosa Ehrh.

JloBkuHA BHYTPIINIHROTO JlaMeTpa amnepTyp € HauOuIbIn BapiabeIbHOIO
Mophoo3Hakoro. Pesynbratu npencrasieni y mexax 2,7 — (3,1) — 3,4 mxm (puc. 4.6).
Binmiueno, mo gum Oiabin cyxe 13, TM MeHIINi OTBip anepTypH. 3a M€ 03HAKOIO

1 TOBXKMHOIO pedpa anonopiansHoro noiis [13 6inbmri 3 TepuTtopii Ykpainu.
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4,0

o]
o]

2,5+

MKM

2,04

0,0

—L
BV1 Bv2a BvV2b BV3 Bv4 BV5 BV6 BV7 BV8 BV9
3paskn nunky

Puc. 4.6 [liarpama qOBXHHH BHYTPIIIHBOTO AlaMETPY anepTypu MUIKOBUX 3€pPEH

ycix 3pas3kiB muiky Betula verrucosa Ehrh.

[Ipu mnopiBHsHHI po3Mmipy ycix 3paskiB I3  Bb HalimeHmi 3epHa
crocTepiraroTecs cepen nwiky Oepiz 13 M. llepescrnaB-XmenbHUIBKHM, YKpaina
(BV2a). Cepen 3pas3kiB mwiky 3 YKpaiHu BOHM HaiOunbmii 3 cMT. IBaHkiB (BV4).
OO6uaBa ykpaiHCBbKi 3pa3KH 3arOTOBJIEHI HAa TEPHUTOPIi JKUTIOBOTO MACHBY IMOOIN3Y
aBTOMOOUIBHUX JOpir. YiTKOro AOCTOBIPHOTO MOAUTY 3pa3KiB MWIKY 3 YKpaiHu He
cnoctepiraerbesi. CoBalbKi 3pa3Ku MUIKY OUThI 3a po3MipoM. Cepes cloBallbKUX
3paskiB [13 Haiibinemii 3 BV7 (0u1s aBTOMOOUIBHOT TOPOTH), 32 ACSIKUMH O3HAKAMU
tpoxu MeHini 3 BV9 (tepuropis »uaoro MacuBy MOOJU3y aBTOMOOUIBHUX AOPIr),
HaiimeHmri 3 BV (teputopis OotanidyHoro camy). OTxe, HaBiTh B MEXKax OJIHOTO
MicTa € BimMiHHOCTI B po3mipi nuiky bb. IllompaBaa momideHo, 1o HaBITH OKpeMi
JepeBa B paMKax BUIY MOXYTh IPOSBUTH CBO1 OCOOJMBOCTI, crielin(idHi BUMOTH J10
YMOB IIPOPOCTaHHS 1 BIacHUU put™ po3Butky [13 [290, 386].

Bumeckazane HarismHO JEMOHCTPYIOTH JEHApOrpaMH, MOOYJOBaHI 3a
JIOTIOMOTO0 ~ KJTacTepHOoro aHamizy (puc. 4.7). Jlenaporpamu BimoOpaxxaroTh
MOCTiIOBHE 00’€THaHHS JBOX KJIACTEpiB B OJMH 13 3a3HAYCHHSAM BiJCTaHEH Mix

HUMH. UM OiIbIa BiJICTaHb, THM MEHIIE CIIJIBHOTO B JIOCIII)KYBAaHUX 00’ €KTIB.
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2b

0,5 1,0 15 2,0 25 3,0 0,5 10 15 2,0 25 3,0 35 4,0 45 50 55

Bincrans 00'eqnanus Bincranp 00'exHaHHs

a 0
Puc. 4.7 lenaporpaMa KjlacTepHUX B1JICTAHEH MIXK CIMOMa 3pa3KaMU YKPaiHChKOTO

nwiky (a) 1 TppoMa 3pa3kamu ciioBaibkoro muiky (6) Betula verrucosa Ehrh.

ChinbHa JeHaporpamMa JJisi YKPaiHCBKOTO Ta CJIOBAIbKOTO THJKY, IO

npejacTaBieHa HKYe (puc. 4.8), mATBEpPIK Y€ BIIMIHHOCTI MK HUMH.

2a

w

2b

© 00 N O b

0 1 2 3 4 5 6
Bincranb 00'enHaHHs
Puc. 4.8 [lenaporpama kiacTepHUX BiJICTaHEH MK yciMa 3pa3KamMu TTHIKY

Betula verrucosa Ehrh.

C. H. KynpusnoB (1992) 3a3nauae, mo miamerp II3 — mpuOnm3Ha ioro
XapakTepucTuka. B pi3HiI pokw y OmHIET 1 Ti€T K POCIMHH MOXE CHOCTEpIraTHCS
MUJIOK, CepeIHI PO3MIpH SKOTO pi3Hi. B oHOMY 1 TOMY K KOJOCKY KBITKH MOXXYTb
JaTH TAJIOK Pi3HUX po3MipiB. Lle 3a1eXuTh BiJ TOTO, 3 SIKWX KBITOK B3ATO MHJIOK — 3

BEpXHIX a00 HUKHIX, OCBITJICHUX COHIIEM a00 TiHbOBUX. HaBiTh B OJJHOMY 1 TOMY X
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NWISKY MUJIOK MOXKE MaTh pI3HI PO3MIPH, IO 3aJ€XKHUTh B JOKadi3alii 3epHa B
nwiIsKy. Bee 11e mosicHIoe BIAMIHHOCTI B pO3MIpax 3€peH OJHHUX 1 THX € BUAIB, 1110
NPUBOJATHCS PI3HUMH aBTOpaMu. Mae 3Ha4yeHHs 1 Miclle 3pPOCTAaHHS POCIUHH, 1
Meron 00poOku muiky nas gociiypkeHHs [350]. [Hmwmmu crnoBamu, € Oarato
(akTopiB, BIUIUB SKUX MOXKE BIJOOpa3UTHUCS Ha MOP(POMETPUUHHUX XapaKTEPUCTHUKAX
I13.

Ha Ham mnornmsan mi TBEpAXKEHHS aKTyajbHI I MOYaTKy-cepenauHu XIX
CTOJITTS, KOJIM TexHoreHHe HaBaHTakeHHd Ha HIIC tinbku HaOyBasno macmradiB 1
JTOCHIJDKEHHSIM ~ MOpdoJIorii  TMUIAKY 3aiiMaaucs B OCHOBHOMY TMaJiHOJIOTH,
NaJCOHTOJIOTH, Te0JIOTH Ta OOTaHIKM. B TemepilHiX eKOJOriYHUX YMOBax Cy4acHI
BUYEHI CIIOCTEPIraloTh 30BCIM 1HIIUNA edekT om0 Mopdonoriuaux o3Hak [13. 3rigHo
3 nocmmkenaamu G. Ostrolycka (1989), H. Behrendt et al. (2001), A. Majd et al.
(2004), F. Rezanejad (2009) mnumoKk pOCIWH JAyXe YYTJIUBUA JO BIUIUBY
aTMOC(EpHHUX TOJIIOTAHTIB, TAKUX K MPOMMCIIOBI Ta TPAHCIOPTHI BUKUIMU [93, 217,
219, 386]. H. A. Enpkuna (2008) 3a3Hauvae, mio HaWHWKYA SIKICTh THJIKY
CIIOCTEPIraeThCcsl B 3pa3kax 3 padoOHIB MiCTa, B SKHX PO3TAIllOBaHI BEJIWKI Ait0Ui
IIPOMMCIIOBI MIANPUEMCTBA 1/a00 MPOXOAATH >KBaBI aBTOMOOUIBHI JOpOTH Ta
sanizaunsg [387]. bynu 3adikcoBaHi BigKJIaJeHHS 3a0pyAHIOIYHX PEYOBHMH Ha
noBepxHI MKy, 3MiHa popmu 113, yrBopenns rirantcbkux 13 1 3epeH 13 3MiHEHUM
YHUCIIOM amnepTyp, a TaKOXX BCTAHOBIICHO, IO 3a0pyIHEHHS TMOBITPS BHUKJIMKAJIO
YCYIIKY, CTOHIIEHHS 1 KpuUXKicTh mmiky [93, 217, 219]. Ilpu armochepHOMY
3a0pynnenHi BM, meTanieBi 4aCTHHKY 3 MOBITPS MPUKPITUTIOIOTHCS HA PiBHI anepTyp
1 TIOp €K3WHM 1 BH3HAYAIOTH 3MIHM B MOPQOJOTIYHIN CcTpyKTypi mmiky [237].
MoxnuBUM HETIPSIMUN BIUIMB 3a0pyAHEHHS TOBITPS HA 3€pHA MUJIKY 4Yepe3 TPYHT.
[pyHTH € y4acHHKOM BCiX mpoueciB Tpancdopmarii Ta Mmirpauii pe4oBHHHM, IO
MPOTiKaloTh y Olocdepi 1 moB’si3aHi 3 (YHKIIOHYBAaHHSM EKOCHCTEM, 1 OOMIHOM
pedoBHH y xuBUX opranizmax [290]. Axmio pocnuHa pocTe B 3a0pyTHEHOMY IPYHTI,
il ¢izionoriuni GyHKIIIT MOXKYTh 3MIHUTHUCS 1 BIUTMBATH Ha BIIACTUBOCTI 3€PEH MUJIKY,

10 PO3BUBAIOTHCS.
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B nutomy mMopdosioriuyHi XapakTepUCTUKHA BU3HA4Y€HI B MeXaxX 3HAYEHb IS
JaHOTO BHOYy, TPHUBEACHHMX B MDKHapogHUX 0Oa3ax pgaHuX. ToMy MOXKHa
CTBEPIKYBaTH, L0 METEOPOJOTiYyHI Ta AHTPOINOreHHI (aKTOpu B AAHUX MICLAX
3pOCTaHHS HE Malu pylHiBHOro BmiMBY Ha mopdonorito 113 Bb y mocnimxkyBani
poku. Xoua Oynau BUAUIEHI JOCTOBIPHI BIAMIHHOCTI 32 MOP(POMETPUYHUMU
MOKa3HUKaMU g 4-0X 13 5-TM BUMIpIOBaHMX oO3HaK. CrernudivyHi Mop@oJoriuxi
ocobomuBocti 113 Bb nemMoHCTpyroTh KyT po3TamiyBaHHS anepTyp A0 KoHTypy I3,
JIOBKMHA pedpa anomnopiajibHOTO MOJis Ta BHYTPINIHIN aiameTp mopu. Bee x 3pazku
YKpaiHCBKOTO Ta CJIOBAIlbKOTO MUJIKY MOYXXHa PO3PI3HUTH, HAMPHUKIAM, BUMIPSBIINA
JiaMeTp MOpH BHYTPILIHIN Ta JOBXKUHY pedpa anonopiaibHOTO MOJIs.

Otxe, Buie Oys0 TpoaHallizoBaHO MOPG0-010JIOTTYHI 0COOIMBOCTI 3pa3KiB
miky Bb Ta ix BA B pe3ynbTaTri KOMIUJIEKCHOTO BIUTHMBY €KOJIOTTUHUX (DaKTOPiB
MICI[b 3POCTAaHHS JIepe€B B OJHOMY MICTI, B OJIHIi 00JiacTi, B OJHIA KpaiHi Ta B
cycimHix KpaiHax. Jlyis Toro, mo0 BHOPSAKYBAaTH 3pa3Kd B TMOPIBHSHO OHOPITHI
Ipynu 3a yciMa OTPUMaHHMHU pe3ylbTaTaMu OyJI0o MPOBENEHO KJIACTepHUI aHai3
meroaoMm k-cepennix. B pesynbrari BuAUIeHO 3 Kiactepu. Y TEpIIUN Kiactep
YBIWILIK JlaHl 1O TUJKY, 310panomy B Micisix BV1 1 BV3; y npyruit kmactep —
BV2a, BV2b, BV4-BV6, a y tperiii kmactep — BV7-BV9. Tobto, aBa mepiiri
KJIacTepu 00’ €THAU 3pa3Ku MWIKY 3 YKpainu, a Tpetii — 31 CiaoBaIpKoi pecmyOmiKu.
JlucriepciiiHuii aHai3 TOKa3aB 3a SKUMU 3MIHHUMH YTBOPEH1 KJAcTepPH PI3HATHCS
(tabm. 4.13). CepenHROTPYIIOBI MOKAa3HUKHM MOYKHA TIPEICTaBUTH Ha rpadiky (puc. 4.9
Ta B Ta01. 4.14).

Tabnumg 4.13

3MiHHI, 32 SKUMH PO3PI3HIIOTHCS KiIacTepu 3pa3kiB muwiky Betula verrucosa Ehrh.

Neri/it 3MiHHI df F p

1 Bonnuit ekctpakt 11,35 | 0,006353

2
2 CrnupToBUM €KCTPAKT 2 | 25,98 | 0,000577
3 MeTaHOI0BUM €KCTPAKT 2| 12,79 | 0,004598
4 AcKopOiHOBa KHCIOTa 2 4,41 0,057502
5 [Ientonenmmona XK 2 4,85 0,047779
6 Jlinonesa KK 2| 7,37 0,018924
7 2

Jlinonenosa KK 12,12 | 0,005328
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IIpooosoicenns mabn. 4.13

8 | X HXK 2 | 555 | 0,035963

9 > HHXK 4,86 0,047505
10 | X [THXK 8,40 0,013779
11 | ExBatopianbHuil giameTp 5,39 0,038245
12 | Kyt 9,77 0,009429

13 | diameTp nopu BHYTPILIHIN 11,68 | 0,005889

14 | Pe6Gpo anonopiaabHOTO MOJIs 41,97 | 0,000127

15 | CepennpoMicsiuHa TeMIeparypa noBiTps 62,88 | 0,000034

289,36 | 0,0000002

16 | MakcumasibHa TeMIiepaTypa MoBiTps 3a MiCSIb

120,20 | 0,000004

17 | MiniManbpHa TemmnepaTypa noBIiTps 332 MICAIb

NININININININININIDN

6,25 | 0,027694

18 | CepennbomicsiyHa BIJTHOCHA BOJIOTICTh MOBITPS

Taonuus 4.14

CepenHi 3HaYeHHS 3MIHHUX JIs1 00’ €/THAHHS B KJIaCTepU

3MiHHI Knactep 1 | Knactep 2 | Knacrep 3

Bonnuii exctpakr, % 83,00 83,49 77,09
CnupToBHil €KCTPaKT, %o 62,43 73,62 95,16
MeTaHOI0BUI EKCTPAKT, %o 48,76 83,58 85,05
AckopOiHOBa KHCJIOTA, rlem® 0,007 0,005 0,004
IlenTonenumnona KK, % 0,30 0,30 1,83
Jlinonena XK, % 29,70 31,22 20,90
Jlinonenosa, KK % 1,30 1,06 0,53
2 HXK, % 42,20 39,30 44,23
2 HHXK, % 57,80 60,58 55,73
2 ITHXK, % 31,30 32,58 21,90
ExBaTopiasibHUM MiaMeTp, MKM 23,25 23,29 24.45
Ky, deg 102,06 100,01 109,79
JliameTp mopu BHYTPIIIHINA, MKM 3,34 3,15 2,79
Pebpo anmomnopialbHOTO MOJISI, MKM 26,44 26,31 21,46
CepengnpomicsiyHa Temmneparypa noitps, °C 9,48 8,97 11,05
MaKCI/IMjLHBHa TEeMIIepaTypa MoBiTps 3a 20,32 20,03 16.14
Micsnb, °C

MlHlMaJIOBHa TeMIiepaTypa MmoBiTps 3a 113 286 5,71
Micspb, °C

Cep.ez[Hb(ngcﬂqHa BIJHOCHA BOJIOTICTh 70,98 74.35 60.87
noBiTps, %




158

—a—BV1iBV3
BVZ2a, BV2b, BV4, BV5, BV6
—a—BV7, BV8, BV9

-

N

o
|

2

100

co
o
1

()]
o
|

B
o
1

CepegHborpynoBi NOKa3HUKN

N
o
1

0+ A==l
! I ! I ! I ! I ' I I | *

0 2 4 6 8 10 12 14 16 18
Yncno 3amMiHHKUX, 3a AKMMKN PO3PISHAKTLCA KNacTepn 3pa3KiB

Puc. 4.9 3pasku nuiiky Betula verrucosa Ehrh., 06’ ennani B kaactepu 3a
CepeIHIMH 3HAUYEHHSIMH 3 JOCTOBIPHUMH BiIMIHHOCTSAMH: AA — aHTHOKCHIaHTHA
akTuBHICTh, C — ackopOiHoBa kuciora, KK — sxupHi kucinotu, M1 — mopdosoriui

XapaKTepUCTUKHU, M2 — MmeTeomaHi

Ax BugHo 3 puc. 4.9 Ta Tabnm. 4.14 BA, ouiHeHa TakuM O10JOTTYHHM
MOKa3HUKOM SIK aHTHOKCHJIAHTHA aKTHUBHICTh, € HAWOUIBII MOKAa30BUM IapaMeTpOM
Ipy TOPIBHAHHI 3pa3kiB mwiky bb, 3aroroBnerumx B pi3HHX OioreoieHo3ax.
BpaxoByroun, Buiieckazane AouuibHO omiHUTH BA munky bb mo BimHomeHHIO 70
excrpecii rena Bet v 1. Ouiaky mpoBOIWIN 32 TOMOMOTOI0 KOE(IIi€eHTa KOPEsIIii
[Tipcona Mixx 3AA BOIHUX 1 CIHUPTOBUX EKCTPAKTIB Ta 3HAYCHHSIMHU IOPOTOBOTO
nukiny ammnidikamii Ct (mox. XK Tta6m. 1). HaliBuimmii IMOKa3HUK IO3UTHBHOI
kopessii — 0,71 0yB BusBinernit Mk Ct 1 3AA cnupToBOro eKcTpakTy. BigHomeHHs
Mix 3AA BomHOTO eKcTpakTy 1 Ct OyB BCTAaHOBJICHHUH Ha PiBHI JOKa30BOi MO3UTUBHO1
kopemsmii 31 3HadeHHsMm (0,58, Tlpum 3actocyBaHHI MHOXHHHOTO JIIHIHHOTO

perpeciiHoro asHamizy, B SKOMY 3ajie)kKHOK 3MiHHOIO Oynu 3HaueHHs Ct, a



159

HE3aJIEKHUMU — 3Hau€HHA 3AA BOJHHUX Ta CIIUPTOBUX €KCTPAKTIB, OyJIO OTPUMAHO
MOJIEb 3aJIEKHOCTI, CTATUCTUYHO A0CTOBIpHOI (p=0,02) nuiiie 111 aHTUOKCUTAHTHOT
aKTUBHOCTI ~ COMPTOBOTO  €KCTPAaKTy. 3  ypaxyBaHHSIM LHUX pPe3yJbTaTiB
0e3pesynbraTHuil (hakTop (BOAHUN €KCTpPaKT) OyB BUIAJICHUHN 13 MOJIEII, a OTpUMaHa
niHidHA Mozenb MK Ct 1 COUPTOBUM €KCTpakTOoM Oyiia MiATBEPAKEHAa 3HAYMMO
BUCOKUM KO€(QILIEHTOM perpecii 1 CTaTUCTUYHO JI0KAa30BOIO CTalOK perpecii.
CratuctuyHa JOCTOBIPHICTh MOJENI JIIHIMHOI perpecii Oyna miaTBepIkeHa
JTUCTIEPCIMHUM aHaII30M.

Ha puc. 4.10 npencrasieHa Mozenb JIHIHHOT perpecii 3 TOBIPYUM IHTEPBAIOM

95%.

Crnuproenii exctpart = 5,2316+4 5282%x; 0,95

12,5 13.0 135 14,0 145 15,0 15,5 16,0 16,5
Ct

Puc. 4.10 Bizyamnizaitis 3a71€XHOCTI 3Ha4€Hb TOPOTOBOTO ITUKITY aMInTidikarrii

ekcrpecii reny Bet v 1 1 3aranpbHOI0 aHTHOKCHIAHTHOO aKTHBHICTIO

Xo4a BOJHI €KCTPAKTH MWIKY MPOSBWIM BUILY aHTHOKCUIAHTHY aKTHUBHICTH,
MPOTE aHTHOKCUJAHTHA aKTHUBHICTh CIIUPTOBOTO E€KCTPAKTY KOPENIIOE 3 EKCIPECIEI0
redy Bet v 1. MoxHa npHIyCTUTH, IO 1€ MPOCTO EKCTPAKI[iS OKPEMUX KOMITOHEHTIB
Bet v 1 B cupTi, mo 3abe3redye AOCTaTHIO OCHOBY Il Kopensmii 3 Bet v 1,
orpuMmaHux Bim TpanckpuOoBanoi PHK iioro reny. 3Bakaroum Ha Te, IO aJCPreHU
MUJIKY 32 CBOEIO MPHUPOOI0 € Oinkamu, Bet v 1 BimHOCcuThCs o0 rpynu Oinkie PR10,
Kl TIPEJCTaBISAIOTh COOOI0 KIAC PO3YMHHHUX KHUCIUX OUIKIB, TO Yy BOJHOMY

cepeloBUIIl pi3HI yacTUHKKM Bet vV 1 3 BHCOKOIO IMOBIPHICTIO 3aJUIIAIOTHCS Yy
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KOMIIaKTHOMY cTaHi. lle, 3 OJHI€I CTOPOHM, HIABUIIYE IX AHTHOKCHUAAHTHY
aKTUBHICTh, @ 3 IHIIOI, 3YMOBIIIOE aJEPreHHICTh, TOAl SK CIHU30BI OOOJIOHKHU
TUXaTbHUX MIISAXIB JIOJUHU, B TIEPITY YEPTy, € BOMHUM CEPEIOBHUIIIEM.

3aKJIIOYHUM €TaroM JUCEPTALINHOr0 AOCIIIKEHHS OYB MOIIYK ONTHUMAJIbHOTO
Mmicue3poctanHss bb. Bumoramu nnst «igeanbHOro» 3pasky MUJIKY OOpaHO MEHILY
aJIepPreHHICTh 1 OUTBbIINKM aganTUBHUM MoTeHiian. Jjisi 1oro BU3HAYEHHS HEOOX1THO
MpOaHANI3yBaTH CEPEIHbOIPYNOBI TMOKA3HUKU JUISi BUIUICHUX THUIIB 3EJICHUX
HAca/DKEHb, TAapKOBi, JIICOBI, NPHUIOPOXKHI Ta HACAHKEHHS  CHEIIaJbHOIO
npu3zHaueHHs (OIS aepojapomy) 3a JOMOMOTOI0 TECTY BIAMIHHOCTEH CepelHiX
3HaueHb (moxa. 3 Tabim. 1).

[To-nepiue, po3rasinemo 3AA.

VY 3paskiB, 310paHux B Jici, HaiiBuma 3AA y BOJAHOMY EKCTPakTi, a B
CIIUPTOBOMY 1 METAHOJIOBOMY PO3YMHAX — y 3pa3Kax, 310paHux Ou1s JOpPOTH.

Bmict AK B OuibmIiii Mipi crocTepiraeTbCs y 3pas3kiB, 310paHUX y MapKy
(0,57%) 1 mici (0,55%), mpoTe KUIbKICTh (PIIAaBOHOIAIB, Kl CIPHUSIOTH pereHepartii
ackopOaT aHIOH-paJuKala, a B mojxanbimomy i camoi AK, HaGaraTo 6ibIna B 3pa3kax,
3i0panux 6115 aepoapomy (3,15 +0,03).

[To-npyre, posrasaemo BmicT XKK 1 6i1ka sIk MOKa3HUKIB 3aXUCHOT'O MEXaHI3MY
TUJIKY.

Bapro BimznauuTH, mo Bmict [THXKK nepeBakae B 3paskax, 310paHuX y Jici
(32,5%) 1 mapky (30%), a OimpIna KUIBKICTH OlIKa CIOCTEPIra€ThCs B 3pa3Kax,
310panux y napky (24,5%), a HaliMeHI1a — B IPUIOPOKHIN 30H1 1 01151 aepoapomy (1o
21,8%).

[To-TpeTe, HEOOXiMHO MOPIBHATH BMICT anepredy Bet v 1, a takox BM, ski
CIPUSIIOTH PO3BUTKY aJEPT1UHUX PEAKIIii.

Sx Oyno BusBIeHO, HaOUTBmUK KoedimieHT ekcrpecii Bet v 1 mposiBuBcs B
3paskax, 3i0panux Oinst aepoapomy (4,13), a HaliMeHmUil y 3paskiB, 310paHUX Yy
napky (0,74) i B mici (1). Onnak, npu anamizi BMicty BM Oyno BusiBneHo, mo B
3pa3kax, 310paHMX y JICl, 1, IPUMHATUX 3a KOHTPOJBHUI 3pa3ok, KUIbKicTb BM

HaiiBuia (4,9), npuuoMy TUIBKM BMICT Hikemto gocsirae piBHs 2,4 + 0,2, Jlo Toro ik,
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pE3yJIbTaTH IMYHOJIOT1YHOT aKTUBHOCTI MOKa3aJd, 110 y 3pa3KiB MUJIKY, 310paHUX B
mici (61,3%) naHuii moKa3HUK MepeBUlllye HOpMaibHi 3HaueHHs (15%) B 4 pa3u. B
Toil 4ac, sk mokasHUK HCT-mo3uTHUBHUX KIITHMH Yy 3pa3kiB, 310paHUX y MapKy
(49,4%) Ta 61151 noporu (47,9%), nepeBUITyIOTh HOpMaJibHI 3HaYeHHA B 3,2-3,3 pa3u.

[lo-ueTBepTe, HEOOXIMHO TOPKHYTHCS 1 CTyHeHsS 3a0pyAHEHOCTI NWIKY
MIKpOOpraHi3MaMH.

B pe3ynbTati nocnimkenHs 0yiio BUSBIECHO, IO EHTEpOO0aKTepisiMu 3a0pyIHEH1
BCi 3pa3ku OAHaKOBO. HaiimeHIe 3a0pyqHEHHS MM BUAOM OaKTEepiii BUSBICHO B
3pa3kax muwiky, 3i0paHoro B Jici (0,7 = 1,2), ame npu 1UbOMY PO3KHUJ 3HAYCHB,
BUXOJISTYM 3 TTOKAa3HUKA CTAHJIAPTHOTO BIIXWJICHHS, JOCUTH IIUPOKUH, TOOTO BUOIpKa
no MWIKYy 3 JaHOro Micusg 300py HeoaHopigHa. HacrtymHum 3a cryneHeM
OJIHOPIZTHOCTI € 3pa30K MWIKY, 310panuii O6utst goporu (3,0 £ 2). Hesaxarouu Ha
BEJIMKY OJHOPIIHICT, 3a CTYNEHEM 3a0pyJHEHHS EHTEepOOaKTepiIMH, MOKA3HUK
3a0pyaHEHOCT1 BXXe B 3,4 pas3u BuIlle, HIX B JicoBux 3paskax (p <0,0001). Jlami 3a
CTyIIEHEM OJIHOPIAHOCTI 3a0pyIHEHHS WJe 3pa30oK MWIKYy, 310paHuii B MapKy
(3,1 £ 1,7). 3aGpynHeHICTh eHTEPOOAKTEPIIMHU B TAHOMY 3pa3Ky MEPEBUIIYE IICH ke
MOKa3HUK y TWIKY, 3i0paHoro Oums poporu (p <0,0001), ame mnpu UIbOMY
OJIHOPIIHICTh y BHSBJICHUX 3HA4Y€Hb JOCUTH BHcoka. Illo cTtocyeThcsi 3paskis,
3i0panux 61 aepoapomy (4,2 = 0,1), To B HUX CIIOCTEPIraeThCsl HAMBUIIUHN CTYITIHB
3a0pyaHeHHs1 eHtepoOaktepisimu (p <0,0001). 3a0pyaHEHICT, €HTEPOOAKTEPIAMHU Y
JTAHOTO 3pa3Kka BXKe B 6 pa3iB MEPEBUIIYE BMICT B 3pa3Kax, 310paHuX y JicCi.

HeoOximgHo 3ayBakuTu, 10 4YMM OiNbIl 3a0pyAHEHUH MHIOK, TUM OlbIIa
OJTHOPINHICTh 3HAYEHb, a II€ 3HAYWUTh, IO B JAHUX MICISIX 3POCTaHHS TaKUH JKe
piBeHb 3a0pyIHEHHS Ma€ TMPAKTHYHO BECh MWJIOK. Y THUX K€ MiCIsiX, [e
CIIOCTEPITaEThCSl MEHINA 3a0pyIHEHICTh, OJHOPIAHICTH 3HAa4YEHb 3a0pyITHEHHS
MEHIIa, a 1€ 03HAYa€, M0 B TAKUX MICIISIX MOKYTh OyTH TIPUCYTHI 3pa3KH SK B3araii
He 3a0pyaHEeH1 JaHUM BUIOM MIKpOOPTaHI3MiB, TaK 1 3a0pyaHEH1 HE3HAYHO.

o crocyeThest a(Ha)epoOiB, TO 3a0pyAHEHHS JaHUM BUJOM MIKPOOPTaHi3MiB

oinpmoro miporo (p <0,0001) crmocTepiraeThcsi B MUIKY, 310paHOMY TaKOXX B palioHi
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aepoapomy (4,9 £ 0,2). IloTiM MEHIIUM 3a CTyNEHEM 3a0pyIHEHOCTI UAYTh 3pa3KH,
310pani B jici (4,7 = 0,3), y mapky (3,9 £ 1), npu noposi (3,7 £ 1,7).

3a0pyIHEHICTh  MIKPOCKONIYHUMHU  rpubamu  mnepeBaxHo  (p<0,0001)
CIIOCTEPIraeThcsi B MUIKY, 3i0panomy B djici (4,1 £+ 0,1). Jdami 3 MeHIIUM
KoedilieHTOM 3a0pyJHEHOCTI WIYTh 3pa3ku, 310paHi B paiioHi aepoapomy (3,4 + 0,2),
pu goposi (3,4 £ 0,5), y mapky (3,2 + 0,8).

[Ipu ananizi a(Ha)epoOHUX OakTepidl 1 MIKPOCKOMIYHUX TPUOIB MPOCTEKYETHCS
Ta X TEHJEHUIA J0 OUIBIIOrO pO3KUAY 3HA4Y€Hb NpPU MEHIIOMY Koe]illieHTI
3a0pyAHEHHS.

Sxuro posrasaaTH 3aradbHU KoediieHT 3a0pyIHEHHSI MIKPOOpPTraHi3MaMH, TO
HanOuIRIN 3a0pyaHeHnMu (p <0,0001) € 3pa3ku nuiKy, 310paHi B pailoH1 aepoapoMy
(4,1 £0,1), naiimeni 3a0pyaaenumu (p <0,0001) — B mici (3,2 £ 0,3).

Takox HeoOxinHO po3rissHyTH | AMA nunky (tadu. 4.15).

Tabmuusa 4.15
HasBHICTh 31aTHOCTI 3aTpUMYBATH PICT MIKPOOPTaHI3MiB (aHTUMIKpOOHA

aKTUBHICTh) eKcTpakTaMu muiky Betula verrucosa Ehrh.

MikpoopraHizMu [Tapk | binsg noporu | Jlic | binsg aepoapomy
Ralstonia solanacearum € JaCTKOBO € HEMae
E. coli M-17 HEMae HEMae HEMae HEMae
Pseudomonas syringae € 4aCTKOBO € HEMae
Pseudomonas aeruginosa HEMae HEMae HEMae HEMae
Clostridium perfringens HEMae HEMae HEMae HEMae
Bacillus cereus HEMae HEMae HEMae HEMae
Paenobacillus larvae HEMa€ | YacCTKOBO | HEMae HEMae
Saccharomyces cerevisiae HEMaE HEMAaE HEMAaE HEMae
Penicillium expansum HEMAE HEMAE HEMAE HEMae
Botrytis cinerea HEMAE HEMAE € HEMae
Cladosporium sphaerosphermum | aemae HEMAE HEMAae HEMae

Busineno, mo nuiox, 3i0panuii B paiioni aepoapomy He mae AMA mpoTH ycix
JOCTIHKYBaHUX MikpoopraHi3MmiB. [lunok, 3i0panuii y mici, mae kpanry AMA. Bin
3aTeH 3aTPUMYBAaTH pICT TaKUX MikpoopraHismiB sk Ralstonia solanacearum,
Pseudomonas syringae i Botrytis cinerea. ITwiok, 310panuii B mapky, Bosogie AMA

NPOTH TakuX MikpoopraHi3zmiB sik Ralstonia solanacearum i Pseudomonas syringae.
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A munok, 310paHuii B PUIOPOKHIX HACAJDKEHHSAX, Mae yacTKoBy AMA 3a paxyHOK
OUIBIIIOr0 BHECKY MUWIKY, 310paHoro mpu nopo3i, ane nodnuzy AEC, axuii Bomosie
AMA we tineku mis Ralstonia solanacearum, Pseudomonas syringae, Paenobacillus
larvae, ane i qis Botrytis cinerea.

byno 3pob6ieno BucHOBOK, mo nwiok bb, 3i0panuii B paiioni aepoapomy,
TOOTO TaKui, IO 3a3HaB BIUIMBY MICIIEBOTO TEXHOTEHHOTO €KO(aKTOpy, BUTIIISAAE
OUTBII 3JaTHUM BUKIMKATH ajepriio (BUCOKHM piBeHb ekcrpecii Bet v 1; Bucokuii
BMICT XpOMY, CBHUHIIO, HIiKelt0). TakoX BiH OUIBIIOK MIpPOIO 3a0pyAHEHUM
MikpoopranizMamu 1 He nposiBisie AMA. HeoOxigHO BiA3HAYMTH, 10 B JaHHUX
3pa3kax MUKy OyJio BUSBICHO HaWOLIBIIMI BMICT (DJIABOHOI/1B, OJIHAK, IMOBIPHO 11€
MOB’S13aHO 3 IMJIBUIICHOI 3a0pYIHEHICTI0O MIKpOOpraHizMaMmH, Tak siK (paBOHOIH
o0OepiraloTh OCHOBHI POCIMHHI ToOJIiMepH BiA Olojerpamaiii OakTepialbHUMHU 1
rpuOKOBUMH (PEpMEHTAMH, 110, B CBOIO YEPry, MEPEIIKOKAE MOMUPEHHIO 1HMEKITIT
o pocauHHoMy opranizmy [388]. Ilpu npomy, haaBoHOIIN € 010JIOTTYHO AKTHBHUMH
HETIOXKUBHUMH KoMImoHeHTamu [389].

B3satuii sk KOHTPOJBHMI 3pa30K NWJIOK, 310paHuWil y Jici, HE3BakKalouu Ha
JIOCUTh BUCOKWHU amanTuBHUM noTeHIian (Bucokui BMict [THXKK, 6inka, AK), 6inbm
HU3BKMM  KoedilieHT ekcmopecii Bet v 1, wMaB Bucoke 3a0pymaHEHHS
MIKpOOpraHi3MaMH, a HaWroJoBHIIIE, — BUCOKUH BMICT BM, oco0auBo — kKaamiro,
Hikemo 1 ceneHy. Jlo Toro sk, OUTbII BHCOKI MokKa3HUKHM pe3ynbratiB HCT-tecty
BKa3ylOTh Ha T€, 10 JaHUM MUJIOK 37aTeH BUKIUKATH ajepriyny peakuiro. OgHak Ha
HaIll TOTJISI/I, TIPOSIB JIEPTIYHUX PEAKIlIA B IaHOMY BUMAJKY OUIbIIE OB’ SI3aHUA HE
CTUIBKH 3 aJlepreHoM NMuiky oepesu Bet v 1, CKilbku 3 1OCUTH BUCOKUM BMicToM BM
Ta MIKPOOPTaHi3MiB, 1 JOCHUTh HU3BKUM BMICTOM (IaBOHOIMIB. AJKE alepriui
IMyHH1 peakIlii 3amyCKaroThCsS HE JHUIIE CaMUM ajepreHoM, a W KodaxTopamwu,
3BUIBHEHUMH Bil HOCIS aynepreHy abo » eKCIOHOBAaHMMHU pa3oM 3 HuUM. [LmicHsBI
rpuOKM Ta €HJIOTOKCHHHM Ha moBepxHi [I3 crnpusroTe ceHcmOimizallii 10 MUIKOBHX
ayepreHiB ado K MOCUITIOIOTH aleprivHi peakilii y Bxke ceHcubinizoBanux ocid. Kpim
TOT0, OaKkTepianbHe 3a0pyAHCHHS aIEPTCHHUX €KCTPAKTIB IS aiepreH-cnenudigHol

imyHoTepanii € HeObaxammm [194], a II3 3 amcopOoBaHMMH i0OHAMH MeETaliB
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COPHUATHUMYTh MOIIMPEHHIO CYNYTHIX TEXHOT€HHUX 3a0pyIHEHb 1 MOSIBI HETUIIOBUX
A3 [214].

TakuM  4YWUHOM, BUXOISYM 3 OTPUMAHUX  PE3YJbTATIB, HAWOUIBII
30amaHCOBaHUM BUIJIsJa€e 3pa3ok nuiky bb, 3i0panuii 3 gepes, O 3pocTaloTh B
MapKOBHX Haca/DKEHHSIX. B JaHMX 3pa3kax MICTUTBCS JOCTATHS KUTBKICTh 3aXHCHHUX
komrnoHeHTiB (ITHXXK, Oinka, AK), cnocrepiraerbcsi cepeaHiii piBeHb BMICTY
(1aBOHOIIB B MOENHAHHI 3 HU3bKUM BMicTOM BM 1 MiKpoopraHi3miB Ta BHUsSBJIE€HA
AMA.

Sxuo mnopiBHOBaTH YKpainy Ta ClioBay4MHY, TO CJIOBallbKUNA MHJIOK,
HEe3BaXar04M Ha Te, 110 Ma€ MEHIIINIA aJanTUBHUH MMOTEHITiall, € i MEHII aJlepreHHUM,
TOMY IO XapakTepU3yeThCcs MeHIIMM BMicToM BM (oco0nuBo, Hikemnio), a piBeHb
eKCIpecii  ajepreHHoro OuIKa HIKYMKA Yepe3 BIJIICYTHICTh MPSMOTO BILIMBY
TeXHOreHHoro (akropy. JochnipKyBaHUI CIOBAIlbKUM PETIOH XapaKTepPU3YEThCS
OUTBII CIIPUSATIMBUMH €KOJOTTYHUMHU yMOBaMH. DaKTOpPOM PO3BUTKY allEPreHHOTO
MOTEHIIIaJly CIOBAIbKOIO MUJIKY € HOTro BUCOKE 3a0pyIHEHHS EHTepOOaKTepisiMH,
aepoOHMMU OAKTEPIAMHU Ta MIKPOCKOTIIYHUMH TPUOAMHU.

Komb6iHOBaHI pe3ynbTaTH JIUCEPTALIMHOTO JOCTIDKEHHS MPEICTaBICHO Y
HACTYIHUX JAPYKOBAHUX MpaIsiX (y XPOHOJIOTTYHOMY MOPAJIKY):

1. Iesmonra T. B. ITmiok 6epesn Ak 00’ €KT aaeprojoriyHuX, IMyHOJIOTTYHUX
ta ekojoriunmx gocmimkens / T. B. Illesmosa, K. I'. I'apkaBa // ImyHomoris Ta
aneprojoriga: Hayka i npaktuka : XIII Ykp. Hayk.-mpakT. KOH]. 3 aKT. TUT. KIIiH. Ta
nabop. iMyH., anepr. 1 imyHopeabin., 26-27 kBitas 2012 p. : te3u mon. — K., 2012. —
C. 64-65.

2. Morphological characteristics and antioxidant activity of pollen silver birch
(Betula verrucosa Ehrh.) / T. Shevtsova, K. Garkava, J. Brindza, R. Ostrovsky // The
3rd International Symposium on Medicinal Plants, Their Cultivation and Aspects of
Uses, 21-23 November 2012 : Abstracts. — Petra, Jordan, 2012. — P. 44.

3. IeBmoBa T. B. Ilumok Gepe3n OopomaByacToi — HAMIMHUA IHCTPYMEHT
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BucHoBknu

B nucepramiiinii  po0GoTi Ha npukiaal  aHemModuibHOro nuwiky bb,
3aroTOBJIEHOTO PYYHUM CIIOCOOOM JO MOYaTKy IBITIHHA, OyJl0 MpoaHalli30BaHO
Mop@do-6iosoriuni ocobmuBocTi Ta BA [13 3 ypaxyBaHHSIM KOMIUJIEKCHOTO BIUIUBY
€KOJIOTTYHUX (DPAKTOPIB Y MICHAX 3pOCTaHHS AEpEeB B YKpaiHi Ta B CyCIIHIN KpaiHi.

1. BcranosieHo, 1o piBeHb ekcrnpecii reny Bet v 1 B munky Bb 3 Ykpainu ta
31 CroBalpbkoi pecnyOJiikKM BIAPI3HAETHCS B MICBKMX Ta MapriHajJbHUX YyMOBax
3pocTaHHs Oepi3 y ob6ox kpainax. Ilincunenus exkcmnpecii Bet v 1 B munky bb
BiIOyBa€eTbcsl OUIT  aTOMHOI €NeKTpOCTaHIli Ta aepoapoMy. Ha KUIBKICTH
¢naBonoinis 1 BM BrmHyna cepeiHbOMICSIYHA BITHOCHA BOJIOTICTh MOBITPS Y PIK
3aKJIa/IaHHs YOJIOBIYMX T'€HEepaTUBHUX OpraHiB Ta 1BITiHHS bb.

2. Ilokazano, mo nuinok bb 3a6pyauenuit psagom BM, a came: Cd, Pb, Hg, Cr,
As, Ni, Se, Co, mpu ubOMYy HAWOUIbIIE — HIKEJIEM, HaWMEHIE — PTYTTIO 3
NEPEBUILCHHSIM HOPM 3a BMICTOM KaJMil0, XpOMY, HE3HAYHO — 32 BMICTOM CBHUHIIIO,
Ta 3MINIAHOK MIKPOOIOTOI0 3 TMEPEBHUIIEHHSIM HOPM 3a BMICTOM EHTEpPOOaKTepii,
KUIbKICTIO aepoOHMX Ta aHaepoOHuUX Oaktepit. Ilpum 30UThIIEHHI BUKHIB
3a0pyAHIOIOYUX PEYOBUH BiJl CTAIIOHAPHUX Ta MEPECYBHUX JKepell 1 30UIbIISHH] 1X
iIpHOCTI Ha 1 KM> IO BMICT Hikemo 1 cymMmu BM 3pocrae. 3a BMICTOM Takux
MIKOTOKCHHIB K cyMa admnatokcudiB Bl, B2, G, G2, ¢pymonizunina Bl Ta B2,
JICOKCUHIBAJICHOJIA, 3€apalieHoHa, 1-2 TOKCHMHY, OXpaTOKCMHA A — HOpMa He
MIEPEBHINICHA, a IX BMICT HE 3QJICKHUTH BiJl MICIISl 3pOCTaHHS.

3. Bmict 6inka Bapitoe B nwiky bb B mexax 17,85-25,62 %, KK mimigiB —
HacuueHux — 41,4 £ 2,9 %, nenacnuenux — 58,6 + 3,0 %, nmomiHeHacudenux — 29,1 +
+6,0 %, AK — 2,44'10'3 - 7,62'10'3 F/CMs, dbnaBonoinHux cnoayk — 0,86-3,15 %.
BusiBieHo MOCTOBipHI BIAMIHHOCTI y BMICTI XIMIYHHMX CIIOJIYK 3aJIe)KHO B MICIIS
3pocTaHHs 3 mepeBakaHHAM OunkiB, AK, HeHacumuenux i1 momineHacmueHux KK
mnigiB B munky 3 Ykpaiam, a HacudeHux JKK mimigiB B muiky 31 CnoBayumHu. 3a

cepenHiM BMICTOM (PJIaBOHOIAIB MIXK KpaiHaMH TOCTOBIPHUX BIIMIHHOCTEH HEMAE.
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4. Haii0inp1 4yTAMBUMM 0 BIUIMBY 30BHIIIHIX (paKTOPiB MOP(OIOTTYHUMHU
o3Hakamu II3 € kyT po3ramryBaHHs anepTyp Ao koHTypy II3, momxkuna pebpa
anonopiaJbHOro MOJsI Ta BHYTPINIHINA AlaMETp anepTypu, 32 SKUMHU PO3PI3HAETHCA
nuiok bb 3 Ykpainu ta CrnoBanbkoi pecnyOmiky, I0 MoXe OyTH KOPUCHUM IpU
aepomnaIiHOMOTIUHUX JOocHiKeHHsAX. [Ipu 30UIbIIeHH] BHUKUAIB 3a0pyAHIOIOUYUX
PEYOBHH BiJI CTAlllOHAPHUX Ta NEPECYBHUX JpKepes 1 30UIbIIECHH] iX MIUIBHOCTI Ha 1
KM® IUIOIN KyT PO3TAIIYBAHHS allepPTypH 0 KOHTYpY II3 3MEHIIYETHCS, a HONSIpHA
BiCh Ma€ TEHACHIIIIO 10 3MEHIIICHHSI.

5. BA nunky BB B ymoBax In Vitro BupakeHa BHCOKOK aHTHOKCHIAHTHOIO
akTUBHICTIO BogHUX (74,8-85,5 %), metanonoBux (46,1-92,6 %) 1 eranonosux (60,3-
95,4 %) ekcTpakTiB, ciabkor0 AMA BOAHUX Ta BOAHO-COJBbOBHUX €KCTPAKTIB JIMIIIC
3paskiB 3 Ykpaiuu npu aii ¢pironatorennoro rpuba Botrytis cinerea, matorena s
rxomax Paenobacillus larvae, ditomatorennux Oakrepiii Ralstonia solanacearum i
Pseudomonas syringae Ta 30iIbIIEHHSAM KUIbKOCTI 1 AKTHBAII€I0 KIITHH IMYHHOT
CUCTEMHU, TMEPOKCUAA3HUX CHUCTEM, KHUCEHbI'€HEPYIOUOi aKTUBHOCTI MpPHU [1i BOJHO-
COJIbOBUX €KCTPAKTIB O€PE30BOT0 MUJIKY.

6. PizHocToponniit anaini3 13 bb mo3Bosise 611bI1 TOBHO OIIHUTH BIUIMB YMOB
MIKPOEKOCUCTEM Yy KOXKHOMY KOHKPETHOMY BHIIQJIKy 3POCTaHHS TOMYJAIINA Oepis.
3aJIe)kHO BiA KpaiHM TOXOJKeHHS MWIOK BB BiApI3HIETBCA 3a JOCIIIKYBaHUMU
XapaKTepUCTUKAMHU Ta BJIACTHBOCTSIMH, IO TMOKA3aHO Ha MPUKIaAl YKpaiHu Ta
CrnoBanpkoi pecnyOniku. BiH Takok pI3HUTBCS B MeXax OJHI€T KpaiHW, OJHIET
oOnacTi Ta, HaBiTh, y MeXkax ogHoro micta (M. Hitpa). Hailikpame anemodinbHui
nuiok bb mpucTtocyBaBcs 10 yMOB CydacHOTO MICHKOTO TApKy. Y TaKOMY IMHIIKY
JOCTaTHS KUTBKICTh 3aXUCHUX KOMIIOHEHTIB, CEpEAHIN PIBEeHb BMICTY (DIIaBOHOIMIB B

o€ THAHHI 3 HU3bKUM BMicToM BM 1 MikpoopraHi3MiB, Bucoka BA in vitro.
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IIpakTu4Hi pekoMeHnaauii

Ha ocHOB1 BHCHOBKIB IPOBEIECHUX JOCIIIKEHb PO3pOOJIEHO pEKOMEHallliHI
MOpajid CTOCOBHO AOLUIBHOCTI nocagku bb B cyyacHOMy MicTi, 3arOTOBKH MUJIKOBOT
CUPOBHHHM — MAacOBOi IS MPOMMCIIOBOTO BUKOPWUCTAHHS Ta JJII BUKOPHUCTAaHHS B
71a00paTOPHUX YMOBAX HE CEHCUOLTI30BaHUMH OCOOAMHU.

[loBHicTIO MO30yTHCS BHIY HE BAACTHCS (SIKIIO 3HUILIYBaTH Oepe3n abo He
JOMYCKAaTH TOCaaKy HOBHX, TO bb, Oyaydsm MiclleBUM BHIOM, BCE OJIHO
3’IBIATUMEThCA, SIK 1 iHII Buau poaunu Betulaceae). /lo toro »x Bb — ogHomomHue
JIEPEBO, BHUCA/DKYBATH JIMIINE JKIHOYI OCOOMHHM HEMOXJIMBO. MOMKJIMBO 3MCHIIUTH
aJepreHHU  TMOTCHIIA TWIKY 3a PaXyHOK 3HWXKCHHS pIBHIB 3a0pyaHCHHS
HABKOJIMIITHHOTO MPHUPOJIHOTO CEpeoBUIA. B pe3ynbraTi MPOBEACHUX JOCIIHKCHD
BJQJIOCS BUSBHUTH I[IKaBY TCHJCHIIIO IIIOJI0 3MCHIICHHS aJIEPreHHOTO MOTCHINATY
IUJIKY, OTPHUMAHOTro i3 Oepi3, M0 3pPOCTATh Yy JTOCHIDKYBAaHUX IMAPKOBUX 30HAX
MOPIBHSTHO 3 JIICOBOIO MicleBicTIO. [IpuriyckaeMo, 10 Takuii pe3ynbTaT 3yMOBJICHUH
aKTHBAIIIEI0 3aXMCHUX MEXaHI3MIB MUJIKOBOI KJIITUHU B yMOBaX Cy4acHUX MicT. Sk
BiJOMO, Ha0yTa CTidKa O3HAaKa MEpeNaeThCcsd HACTyMHUM MokoiiHHAM. lle o3Hauae,
o bb 3 HiHHUMY BIaCTUBOCTSAMH Ta €KOHOMIYHUM MOTEHI[IAJIOM HE JIUIIE MOKIIUBO,
a 1 HeoOXIJTHO BHCAQ)KyBaTH, y mapkax M. KuiB 30kpema. A mepiimMm KpoKOM B ITiH
OJIaropoJIHii CTpaBi € KyJbTHBYBaHHsS Oepi3 3 HU3BKUM piBHEM anepreHHocTi. Lle
MOXKJIMBO JIMIIIE TPH 3TypTOBaHI poOOTI OOTaHIKIB, CEIEKI[IOHEPiB, IMYHOJIOTIB,
aJIeproJIoriB, €KOJIOTIB Ta OPTaHiB BIIAJIH.

Pexomennariii mo 3arotoBili aHEMO(UIBHOTO TWJIKY MiATOTOBIICHI y 3B S3KY 3
o0OMekeHOI0 1H(OPMAIlIEI0 CTOCOBHO IBOTO MPOIIECY B JOCTYITHUX JKepenax. Bonu
JETATBHO PO3pOOJICHI I MUJIKY OJKOJIUHOTO, 2 CTOCOBHO aHEMO(LIFHOTO MUIIKY
METOJUKH 300py MWJIKOBOI CHPOBHMHU YacCTO YIYCKAlOThCS B HAYKOBHUX MYyOJTIKAIISIX.
3arotoBnsatu wiok bb HE0OXimHO Michs MOMOBKEHHS, MOXKOBTIHHS Ta HAOyXaHHS
YOJIOBIYHMX CEPEKOK, KOJIM HAa PyKaxX HE 3aJTUIIAECTHCS a00 3aJTUIIAE€ThCS JISb TOMITHA
KUTBKICTh MHIIKY, SIKIIO TOTOPKHYTUCS 10 cepekok. HalOinpm magHuM crmocobom

3aroTOBKM MUJIKY JJI JA€pEeBa € 3pUBaHHS JIUIIE CEPEKOK, a HE TUIOK. 3pI3aHHs T'JIOK
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13 cepexkaMM MOKe€ OyTH BHUIIPABJAHUM IIPU CTBOPEHHI KOHKPETHHUX YMOB
JOCTUTAHHS MWIKY. 3arOTOBJISATH CEPEKKH MOXHA K pyKaMHy, TaK 1 MIHLETOM a0o
HOXKUIPIMH. SIKIIO HA pyKax € BIIKPUTI paHu (MOPI3H, €K3eMa), Kpallle 31iCHIOBATH
MPOIIEC 3aTOTOBKYU MUIKY B PYKaBUIAX. B cepekkax MICTUThCS psicHa KUTBKICTh 113 1
OJIHOTO JiepeBa MOXK€ OyTH JOCTaTHBbO 3aJ€KHO BIJ METHM 3aroTOBKH. B sKOCTI
€MHOCT]1 HalKpallle 3acTOCOBYBaTHM IIYIKI ManepoBl KOHBEpTU. B HUX 3pydHO
3aJIMIIUTH TWIOK JUJIsl JOCTUraHHs 1 BuxoAy 113, monepenHbo piBHOMIPHO PO3KJIABIIN
Cepexku B KOHBepTi. [Ipu mpaBuibHOMY BHOOpI Yacy 3aroTOBKU MHIJIKY JAOCTATHHO
OJIHIET 100U NI BUCUIIAHHS MUJIKY 13 TWISAKIB. 30MpaTy MUJIOK HaWKpalle B CKISHY
€MHICTb 3 He Jy’Ke BY3bKMM TOpIOM. MOro MoHA 3CHIATH i3 CTOPiH KOHBEpTa i
JI0JTATKOBO CTPYCHUTH 3 KOXKHO1 CEPEKKH ab0 MPOCISTH Yepe3 CUTO 3 OTBOPAMU TOP HE
ounbie 40 MKM.

[Ipu BubGopt bbb nns BUKOpUCTAaHHA THUIKY 3 METO0 BHUPOOHHUIITBA
JIarHOCTUYHHUX Ta JIKYBaJbHUX aJIepreHiB, Kpaule niaiopatu nomyssiiio Oepi3 Ouis
IPOMHCIIOBOTO 00’€KTY, Tpacd 3 BHCOKOK IHTEHCUBHICTIO pPyXy TpaHCIOPTY,

MO>KJIMBO, PO3TAIIOBAHOT 1 TOOJHU3Y JIiCY.
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JlomaTok A

Puc. A.1 Kapra nommupennst Betula pendula EUFORGEN 2009

(www. euforgen.org)



[IponoBxkeHHs nogaTky A

Puc. A.2.1 Yonogiui cyusirrs Betula verrucosa Ehrh. na pisaux crazgisx go3piBaHHs
Ta pu pizHKUX 30uTbmeHHAX: 1. [fudposa kamepa Canon Power Shot SX120:

a — Tiepe1 3MMyBaHHSIM, CEPIICHbB; O — MICIS 3MMYBaHHs, Oepe3eHb; 8 — MiJl Yac
J03piBaHHS MUJIKY; 2 — IiJI Yac IBITIHHA; O — Micys HBITIHHA 2. MakpodoTto Zeiss
Discovery V12. 36inbmieHHs B 5,4 pa3u: e — He3pilie; o — 3piie; 3 — mepespiyie
3. Ckanyrounii enekTpoHHUN Mikpockor Zeiss Evo LS 15: k — Hespiie; 1 — 3pise
(doro: HlermoBa T., Opasens A., MoTtunbsosa C.)



[IponoBxkeHHs noaaTky A

Puc. A.2.2 TuunnkoBa cepexka Betula verrucosa Ehrh. B po3pizi. Makpodoto Zeiss
Discovery V12: a — no31oBxHIN po3pi3 CEPEKKH; 6 — TWIMHKH, OTOUCHI 3POIICHUMHU

JJOIMaTEBUMU JIMCTOYKAMU OI_[BiTI/IHI/I; 6 — ITNJIAKH

(doro: Opagenp A., Illesmosa T., 2012, 2013)

a 0 B
Puc. A.2.3 3pinwuii mutok Betula verrucosa Ehrh.: a, 6 — makpodoto nuiky B

MUJISKaX, monepeunuii 3pi3, x10,2; x62,0 BIMOBIIHO; 8 — CyXHH 3arOTOBJICHUI

UJIOK, IudpoBe Goto

(doro: Opagenp A., lllesmosa T., 2011, 2013)



[IponoBxkeHHs noaaTky A

A.3 Mopdonoria nuakoBux 3epen Betula verrucosa Ehrh.

Pan aBropiB HaBouaTh Mopdosoriunuid omuc II3 bb, noumnaroum Big
NEPBUHHOIO MPUMITHBHOTO y pobotax J. Jentys-Szaferowa (1928), G. Erdtman
(1943) no cywyacHOro 3 BHMKOPHCTAHHSIM CKaHYIOYOi €JIEeKTPOHHOI MIKPOCKOIMIi
(CEM), nampukman, S. Blackmore [137, 221-223]. Tlunox bbb mnpencraBnenuii
nooauHokumu I13 (puc. A.3.1 a, 6). ¥ KOHTypl 3 MOJIOCa OKPYTri0-3-KyTOBI abo
Maike OKpYIrii 3 BUCTYNAlOYUMHU IOpaMu, 3 €KBaropa — mupokoemintuuHi. [13
ApiOHI, 130MOJIsApHI (MPOKCHMAalbHA 1 JUCTajbHAa CTOPOHU EK3MHHU OJHAKOBi), 3a
dhopmoto — chepoinanbui. Dopma cyxux 113 HeperynspHa, Bua 3epeH 6e3hopMeHHUM
3 HEpIBHOMIPHO YTBOPEHUMM CKJIaJKaMH, aJi¢ BIAJAUHM € TUIBKM MDK amnepTypamMu

(puc. A.3.2 a, 6).

Puc. A.3.1 IMunkosi 3epua Betula verrucosa Ehrh. Mikpockomn Carl Zeiss Axiostar
plus: a — 3abapBJeHi aleTOKapMiHOM; 6 — 3a0apBiieHI PO3UNHOM HOTY

(®oro: lleuosa T., 2013)

Jlosxkuna mossproi oci (P) 17,0-24,0 mxwm [224], 21,0-25,0 mxMm [16], moBxuHa
ekBatopa — 22,0-28,0 mxm [224], 18-28 wmxm [225], 22,0-25,0 mxm [16],
25,2-27,0 mxwm [18], 22-26 mxm [226]; cniBBinHomeHHs P/E (ingexc dopmm) — 0,72-
0,88. Tlopu cmabo BUCTymarOTh HaJ 3arajibHOIO TOBEepxHEI 3epeH (puc. A.3.1
YepBOHA CTPINIKA), BY3bKOKAMEPHIi, MIUTMHOIOAIOHI; PO3MIIIEHI B3J0BX €KBaTOPA,

OTBip mop KiunbIlenonioHui (puc. A.3.2 B).



Puc. A.3.2 Mikpodoro nunkoBux 3epen Betula verrucosa Ehrh. Cxanyrounii
eJIeKTpoHHMH Mikpockomn Zeiss Evo LS 15: a — cyxi nuikoBi 3epHa; 6 — BaanHa MK
arnepTypamu; ¢ — aneprypa, jkepeno PalDat; e — nerani ckyinbnTypu

(doro a, 6, r: OctpoBebkuii P., Motunbosa C., Illesmosa T., 2011, 2013)

[Topa ekToamepTypu OUIBII-MEHII OKPYTJa, TPOXH €IINTHYHA, Kpai IIajKi Ta
PO3IUIBHI, 3 OKPEMHUMH ITOMITHO BHCTYMAIOUWMH TOTOBIICHHSMH €K3WHU HABKOJIO
nopu. Enpoameprypa momiOHa mgiaMeTpoM 10 ekTormopu. I[lOTOBIIEHHS €K3WHH
HAaBKOJIO TIOPU — YITKO BHCTYyIar4i. Ek3uHa 371erka ciryacra, TOHKa, TOBIIMHOKO 0,8-
1,4 mxmM, 3a manumu O. B. YcoBuk — 1,7-2,0 mxm. Cek3uHa (Big ¢ — CKyJIbITYpHA 1
CK3MHA) — 30BHIITHS YaCTHHA €K3WHH, 3a0e3IeueHa CKYJIBIITYPHUMH MPUKPACAMH, B
TPH pa3u TOBCTIIIA, HIXK HEK3WHA (Bl H — HE Maroya CKyJIbNTYpH 1 ek3uHa). Cex3nHa
1 mpencraBieHa KOPOTKUMH MATUYKOTIONIOHUMHU €IEeMEHTAMH, SIK1 HE 3aBXKIU BUIHO
miJ CBITJIOBUM MikpockormoM. Cek3uHa 2 — TEKTyM, B JBa pa3W TOBCTIIIUHN, HIK
cexsmHa 1. Cex3mHa 3 CKJIaNa€ThCAd 3 €IEMEHTIB MO KpasxX, PO3MIp SKUX HE

nepeunirye 1 MxM (BugHo 3a gomomorotro CEM abo 3 imepciero). IntunHa



30UIbIIY€ThCA BHU3Y IMOPH, YTBOPIOIOUM JIpIOHI JIIH30BUIHI CTPYKTYpU IIiJ
aneptypamu — oHKyc (onci) (puc. A.3.1 yopHa ctpinka). Jnsa cyxux [13 xapakrepHuii
Iy’Ke MOTY>KHUN TeKTYM (TOBCTUH AaxonoaiOHui nmokpus). Po3auBisiounch 3epHa 3a
JIOTIOMOTOI0 CBITJIOBOi MIKPOCKOIIi1, CKYJIBITYPY BUHO 3 TJIAJIKOIO TTOBEPXHEIO, a 3a
nonomoroto CEM — BoHa payxke npiOHa, ropOkyBata a00 HESICHO KyTacTo-
3MopiikyBata (puc. A.3.2 B, T). EnemMeHTH CKyIbNTYpH KOPOTKI Ta KOHIYHI.
Konymenna xpyrosa, 4acTo B HEPIBHOMIPHHMX, KOPOTKHX psiAax, Kl pIBHSIIOTHCS 3

Kpasmu. EHJIek3nHa BiICyTHS, iHTHHA cTannaptHa. Kosip 3epen xoBryBaruii [16, 18,

225-228].



Jonatok b

XapakTepuCcTHKA KJIIMAaTO-reorpagivHux yMoB, POCJIMHHOCTi, €KOJIOTITYHOI0

CTaHy Ta METEOYMOB MicCllb BiZ0OPY NHJIKY B POKH J0CJIi/I’KEHb

Jlo yBaru Oynu B34Ti KJIIMaTo-TeorpadiuHi yMOBH, POCIUHHICTb, €KOJIOTTYHUI
CTaH JOBKULIS, METEOPOJIOTTYHI YMOBU y POKHU 1 MicsIli (pOpMYBaHHS Ta JO3PiBaHHSA
13, BimoMi JaHi PO CTaH 3aXBOPIOBAHHS HACEJICHHS HA aJlepTriyH1 XBOPOOH.

IIpupoane po3ramyBanHsa. Tepurtopis YkpaiHu JocuTh Benuka 1 3aiimMae 3
¢i13uxo-reorpadiyHi 30HU (JIICOBY, JIICOCTENOBY, cTenoBy, B Kapnartax 1 Kpumcbkux
ropax — BHCOTHY HOSICHICTh), B SIKMX € pI3HI (DITOIIEHO3W 3 PI3SHUMHU BHJAMHU
aneprennoi ¢uopu [11, 54, 245]. Koxne wicTo YKpaiHu Mae HEMOBTOPHE
reokiimMatuyHe monoxeHHs [95]. CrpykTypa NHIKOBOI CceHCUOUTiZalii TICHO
noB’si3aHa 3 00TaHIKO-TeorpadUHUMH Ta MPUPOTHO-KIIMATUYHUMHU yMOBaMH [S1].

PiBHeHchka 00siacTh Ta miBHIYHA yacThHAa KuiBchkoi oOmacTi (B ToMy 4uci
cMT. IBaHKIB 1 cMT. BopojsiHka) 3HAXOAAThHCS B 30H1 MillIaHUX JIiciB, abo Ilomices, e
OPUPOJHY POCIMHHICTh CKJIAIal0Th JIICOBI, Jy4Hi 1 O0J0THI BuAU. MicTo
Ky3HenoBchk posramioBaHe Ha TIBHIYHOMY 3axoJii PiBHeHCBbKOi 00yacTi, 30HI1
Bonuucbkoro momices Ta mpaBomy Oepesi piuku Ctup [246]. Micro Ilepescnas-
XMEJIBHUIIBKUH Ta C. XOIbKH BIAHOCATHCS 1O JICOCTEIOBOI 30HM 3 IMEpeBaKaHHSIM
IIMPOKOIUCTSIHUX JIICiB, TOJOBHUM 4nHOM HiOpoB [247]. Micto KuiB po3ramroBane
Ha JBOX (pi3uKO-TeorpadiqHuX 30HAX: JIICOCTETOBIM Ta 30H1 MimaHux JriciB. [liBHIUYHA
JacTHHA MicTa posramoBaHa Ha [lomichkiii HH30BWHI, TiBICHHO-3axigHa
(mpaBobOepexna) — Ha [IpunHINPOBCHKiN BUCOYHHI, MiBACHHO-CXiqHA (JIIBOOEpEKHA)
— Ha [IpuaHITpOBCHKIM HU30BUHI, YUM 1 3yMOBJIEHA CBOEPITHICTH 1 PI3HOMAHITHICTh
MPHUPOTHUX YMOB MicTa [248].

CnoBayunHa — TUINOBAa BHYTPINIHBOKOHTHHEHTaldbHa Kpaina IleHTpanpHOI
€pporu. TpetuHa Tteputopii CnoBayumHM — 1€ TIPChKI paloOHU, TMOKPHUTI
IUPOKOIUCTIHUMU Ta 3MIMIaHUMHU (HAa TMIBACHHUX CXWJIaX) 1 XBOWHUMHU (HA

MIBHIYHUX CXWJIaxX) JicaMu. Y NMpUpOAHOMY BiHoIIeHH1 ClloBauunHa NOAUISETHCS Ha



Tpu nposiHuii: 3axigHi Kapmatu, Cxigni Kapnartu, /[ynaiickka piBHMHA. buibiia
yacTuHa Micta Hitpa po3ramoBana B nonuni piuku Hitpa B JlyHaiichKiii HU30BUHI,
MeEHIIIa — OuIs miAHDKOKS Topu 3000p (587 m). Taka moABIMHICTH po3TalllyBaHHSI Ha
KOpJIOHI HH30BHMHM Ta TaropOiB € XapaKTepHOI ocoOmuBicTIO Micta [242].
Bboraniunwmii cag CAY 3HaX0AUTHCS Ha TEPUTOPIi MicTa.

Kaimart. Kinimat M. Ky3Hen0BCbK XapaKTepU3yeThbes M’ SIKOIO 3UMOIO, BOJIOT OO
BECHOIO 1 OCIHHIO, BITHOCHO BOJIOTMM 1 JOIIOBUM JiTOM. CepeaHbopidyHa KUIbKICTh
omaaiB — 600-700 mM. 3uma HacTae HaNPUKIHII JUCTOMNAJA, a CTIMKUNA CHITOBUU
NOKPHUB YTBOPIOETHCSI B OCTaHHI JIHI TpyJIHS — Tepuiid aekani ciunsg. Jlito, mo
NpUXOJUTh HANPUKIHII TpaBHS, TpuBae 10 BepecHsa. lle mepiox HalWBUIIMX
TEMIEpaTyp MOBITPS 1 I'PYHTY, OMNAJIB, J03pIBaHHS BpOXKaw. SICHa, MPOXOJ0JHA
PaHHBOOCIHHSI TTOT0/1a BCTAHOBJIIOETHCS HAa TOYAaTKy BepecHs [249, 250].

Kiimat KuiBchkoi 065acTi MOMipHO KOHTUHEHTAIBHUM, M’ SIKUM 3 JOCTATHHOIO
KUTBKICTIO Bojoru. Micto KuiB xapakTepusyeTbCcsi JOCUTh KOMGOPTHUM, TOMIPHO
KOHTUHEHTAIBHUM KJIIMATOM 3 TEIUIMM JITOM 1 M’SIKOIO 3UMOIO, ONTHMAJIBHOIO €
3BOJIOXKEHICTh [248]. B3umky y KueBi yTBOPIOETHCS CHIFOBHEH IOKPHB, CEPEIHS
BHCOTa MOKPUBY y JtoToMy 20 cM, makcumanbHa — 440 cM. CepeHpOpiyHa 3arajibHa
XMapHICTh — 6,4 0anu, MaKCUMYM MpUITaIae Ha TPyAeHb (8,2), MIHIMyM — Ha CEpIICHb
(4,8). Cepenns BosoricTh MoBIiTPs — Bif 64 % (TpaBeHsb) 10 85 % (nmucromanm) [251].

Micrto Hitpa po3ramoBane B MiBHIYHO OMIPHIN 30H1 1 Ma€ KOHTUHEHTAILHUN
KJIIMaT 3 YOTHpPMA YITKO BUPAKEHUMHU ce30HaMU. BOHO XapaKTepu3yeThCs 3HAUHOIO
3MIHOIO MDK KapKHM JIITOM 1 XOJIOJIHOI, CHDKHOIO 3UMOI0. MicTO po3TalioBaHe B
caMii Terutii 1 cyxik gactuai CinoBauumHu [242]. MakcumanbHa KUTBKICTh OTAiB
ctaHoBUTHh 660 MM. CepeTHBOPIYHI TEMIIEpaTypH IILOTO PETIOHY JIeXkKaTh B Jlana3oHi
10 °C. Haifrerurimmm MicsIeM €, sSIK TpaBuiIo, JUIICHb, 1HOJII YepBEHb a00 CEpIICHb.
[Mpuxin BecHm y Micti panToBuii. TemmeparypHi makcumymu, Omm3pko 15 °C,
BCTaHOBJIIOIOTHCS Bxke y OepesHi. Jlito Temne, aai 3 MakcumymoMm nonan 30 °C gacTi.
Ocinp cyxa, 3uMa M’siKa 3 JIETKUM CHiromagoMm. Mopo3u OyBaioTh pigko. Micto

Hitpa minkom Bitpsine [252].



Ipyutn Ta pocaunuicTb. IpyHTOBHMI mOKpMB PiBHEHCHKOiI o6macTi
HeOoAHOpiAHUM. HalOuibll momupeHi AepHOBO-MIA30JUCTI, OMIA30JI€HI, JEPHOBI,
TopdoBi Ta TOpPOOOIOTHI IPYHTU. Y POCIMHHOMY MOKPHUBI 00JIACTI MEPEBAKAIOTH
jmicu Ta iHm JicoBkputi miomi. Ha Ilomicci HaWOLIbII MOIIMpPEHI COCHOBI Ta
COCHOBO-JTyOOBI JIiCU. Y TPUPOJHOMY CKJIaJli AEPEBHOI POCIUHHOCTI NEPEBAKAIOTH
cocHa (69 % nicoBkpuToi mioii), 1y6 3BudaitHuit (10 %), 6epesa (10 %) ta BuIbxa
yopHa (8 %). Inmi nopoau (rpab, ocuka, siCeH, sUIMHA TOIO) 3aliMalOTh HE3HAYHI
wroni [249].

IpynToBuii mokpuB M. KwWiB € BelbMH CTPOKATHM, 3BAXKAKOYM HA
PI3HOMAHITHICTh ~ MPUPOJHUX YMOB. BracTuBi JAepHOBO-MIA30JUCTI TIPYHTH,
YOPHO3EMH, TEMHO-Cipi JiicoBi rpyHTH [253].

Y M. ITepesicnaB-XMenbHULIBKAI IIEPEBAXKAIOTH JI€PHOBO-
PUXOBAHOMIA30JIMCTI Ta JEPHOBO-CIAOOMIIBOMUCTI IPYHTU (Ha OOpPOBUX Tepacax
piyoK). Y 3aruiaBax Ha aliOBIAIBHUX BiAKIagax GOPMYIOTHCS JIy4HI Ta YOPHO3EMHO-
Jy49HI  TIPYHTH,  3YCTPIYAIOThCS  THUIIOBI ~ YOPHO3EMH,  JIYYHO-YOPHO3EMHI
rIMOOKOBUJIYTOBaHi IPYHTH, TopdoBuia [254].

B Harionansniit nonosiai npo ctan HIIC B Ykpaini y 2010 potii rpyHTH B 30H1
BYJIMYHUX JIEPEBHUX HACA/HKEHb HE3QJIEKHO Bl PO3TAlllyBaHHSA AEPEB MalTh yCi
03HaKu crenudiyHuX TpaHCPOPMOBAHUX YOPHO3EMIB 1 HAIEKATh JO MAIOTYMYCHUX
(1,1-2,95 %), xoHueHTpalis opradiuHoro asory (4,2-11,72 wmr/100 1) 3a
HOPMAaTHBHHMH OI[IHKaMH € BJBIYl HHXKYOIO 3a ONTUMAajbHY [255].

[Ipuponna pocaMHHICTH MIBHIYHOT yacTUHM KHIiBCBhKO1 00J1acTi mpeacTaBieHa
BEJTMKUMH MacUBaMH XBOWHHX 1 3MIMIAHUX JICIB (MIOIIUPEH] JIICH TOJJOBHUM YHHOM 3
COCHH 3 JIOMIIIKOIO0 Oepe3u 1 nyda, a TaKoX BUIBXM Ta 1H.); MIBJEHHOT YaCTUHU —
ITUPOKOIUCTIHUMU JlicaMu (HEBENHKI JIicH 3 ay0a, rpaba, UMW), YarapHUKaMH 1
nykamu [256]. IlociBu Ha Tepuropii 00yacTi, B OCHOBHOMY, CKIAalOThCA 3
YUCIICHHUX  37aKOBUX (Tpsi3HMIN  301pHOi, KOCTPHIl JIy4HOI, MaXUTHUKY
0aratopiyHOTO, MUPII0 TOB3Y4YOr0, CTOKOJOCY MPAMOro, TUMOGIiBKMA JTydHOI, a B
OCTaHHIM dYac TPHUETHYEThCS Ie W MoKk amOpo3ii 3 MapeBHUX (10001a),

CKJIaJTHOKBITOB1 (KyJib0a0a, MOJUHb TipKa, COHSAIIHUK). [IIupoke po3mOBCIOJKEHHS



3a3HAIM KpPOIWBA, MOJOPOKHUK BEJIMKWK Ta IMaBellb KIHCHKHA, TOMY IO Oarato
3eMellb TIOTaHo, a B 0araTbOX BHUMAJAKaXx 1 30BCIM He 00po0IiAtoThcs. CyTTEBY pOJb Y
dbopMyBaHHI aepOMATIHOJIOTIYHOI CHUTYyallll TparOTh TaKOX POCIUHU MICHKOTO
ditorenosy [13, 51].

B CrnoBanpkiit pecny0iiiii yacTka JIiCIB € BIJHOCHO BHCOKOIO TOPIBHSIHO 3
iHmMMEU kpaiHamu Llentpanbhoi Ta Cxignoi €ponu. Y 2011 poui miomnia 3emens
micoBoro ¢ouay cranoBwmia 40% Bija 3arajgbHOI IO 3eMelb, 3 HUX 60,2% mokputi
JUCTSHUMU mnopojaMu. Bb B kpaini abopurennuili Bun [257], nmomupeHud gk y
JICOBUX, TaK 1 MICIEBUX HACQKCHHSX. 3arainbHuil oOcsr Oepi3 ctaHoBUTh 1,4% 1
3aiimae oy 27,9 tuc. ra [258, 259], mo no3Bossie Oepesi OyTH TUIBKKM HA ChOMOMY
Mici cepen JucTaHux nopia. Y Hitpancekomy kpai miomia jiciB 3aiimae 16%
TepuTopii, Oepe3a Bxoauth 10 ckiany 43,4% BHUAOBOTO CKIALy JIMCTSIHUX TOPIiJ
kpato [258]. Ilpucytnicte Buay bb y m. Hirpa minrtBepmkeHo pobGotamu psiay
astopiB: Kollar (2007), Pastir¢akova, Pastir¢ak (2010), Heckova et al. (2013) [252,
257, 260], a o6pani Hamu aepeBa inentudikoano mpod. kapeapu coraniku CAY T.
bapanniem. B 6otaniunomy cany CAY nanuii B 3a3HaYEHO.

Cran 3axBoproBaHocTi HacegeHnHsi. Cutyariis 3 A3 B YkpaiHi € BUBUCHOIO
HEJ0CTaThHO. EKCTpanooun JaHi TOOJUHOKUX BITYU3HAHUX JOCIIKEHb B PI3HUX
perioHax YkpaiHu, MOKHa BBaXkaTH, 110 Ha A3 ctpaxmae O0au3bko 25% HaceneHHs
VYkpainu, B Tomy uncii Ha nomiHo3 — 4-8% (I[lyxmuk b. M., 2014) [261]. B Kuesi ta
obnacti moniHo3W ckianarTeh 31% Big piBHA ycix A3 Ta 65% Big 3araiabHOI
KUJIbKOCT1 XBOPHX 3 aJlepriyHuM prHiTOM 3a manumu Ha 2011 p. [51].

CrocoBHO PiBHEHCHKOI 00yacTi BiIOMO, IO 3aXBOPIOBAHICTh HA aJNEPTiUYHUN
puHiT y 2007 pori Oyna onHiero 3 HAUBUIIUX cepel oOnacTeld YKpaiHu 1 CTaHOBUIIA
155,8 ma 100 Tmc. mopocioro HaceineHHs, a B KueBi — 175,8 Bigmosigno [11].
[Tommpenicte XBopoO oOpraHiB JAWXaHHS 3HAXOAWTHCS HA JAPYTrOMY MICIl Y
PiBHeHCBKIM o0macTi 1 ckimamana y 2010 pomi 376,5 unagkis Ha 1000 ocio, y 2011
pomi — 357,2 i 350,1 y 2012 pomi, 3anumaruuch BHCOKoro [249, 262, 263].

[ToripmieHHst €KOJIOTiYHOI OOCTAaHOBKH B 00yiacTi 0O€3MOCepeHhO BIUIMBAE HA



3pOCTaHHS KUIBKOCT1 JIIOJIEH, LI0 CTPa)KJAaloTh BiA aneprii, XBOpoO cuCTEM
KPOBOOOITY Ta OHKOJIOT1YHHMX 3aXBOPIOBaHb [262].

Ha cporoaHi icHye €Bporeiicbka Mepexa MUIKOBOI 1H(QOpMaLIiHOI CIyK0u 3
neatpom y BimHi (€Bponeiickka aneprenna wepexa (EAN) «Polleninfoy
(https://lwww.polleninfo.org)). IlpencraBuukom EAN B Vkpaini € 1.0.H., A0
PoninkoBa B. B., a mnentpom — wmicta Binnuns ta 3anopixoks. Crobalibka
pecnyOriika, xoua 1 € wieHoM EAN, ane Bcio aktyanpHy iH(opmanio npo [13 B
noBiTpi mo perioHax ClOBauYYMHU MPALIBHUKU CIYXKO pPO3MIIIYIOTh Ha CaWlTI
http://www.alergia.sk 3rigHo maHMX MIECTH MOHITOPHUHroBUX cTaHIii (Banska
Bystrica, Bratislava, Trnava, Nitra, Ko$ice i Zilina) [264, 265].

[Momo kutbkOCTI XBOpUX Ha A3 cepea HAceleHHS KpaiH, TO JUIIe B
E€pporneiicekit  6a31  manux 3/IB (HFA-DB) wnaBenmeHo 3arajpHy KUIBKICTB
3aXBOPIOBaHb OPTaHiB JMXaHHA cCepe]l YKPAiHCHKOrO Ta CJIOBAIlbKOTO HACEJICHHS.
[lopiBHSHHS IMX MOKa3HUKIB 11 YKpainu Ta CrioBayurHM HaBeaeHo Ha puc. b.1.1 1
b.1.2 (nani Ha caiiTi oHOBJIeHO B KBITHI 2014 p.).

CKC, 6onesHu opraHoB AbixaHus, B nobom Bospacte, Ha 100000 HaceneHus,
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Wctoren: EPS BO3, Esponeiiocan 633 aarreix 308, Anpens 2014,

Puc. b.1.1 Cratuctrka 3axBoproBaHb opraHiB nuxanus Ha 100 Tuc. HaceneHHs B
VYxpaini (1981-2012 pp.) ta CioBauunsi (1971-2010 pp.) 3a nanumu €Bpornencbkoi
6a3u nannx 3/1B

3 puc. b.1.1 3po3ymino, o mist CroBaipkoi pecyoitiku 3a 39-piyauii mepion
XapaKTepHa HEpIBHOMIpHA TEHJEHIIIS 3POCTAHHS 1 3MEHIIICHHS 3aXBOPIOBAHb OPTaHIB

nuxaHHs 1, nounHatrouu 3 2008 p., KUIbKICTh XBOPUX MOCTYIIOBO 3pocTana. B Ykpaini



X0U 1 aHaJTI3yBaBCsA KOPOTIIUHM MEPIoJ Yacy, ajie CTPOKATICTh JaHUX HE TaKa 4iTkKa 1,
nourHaroud 3 2006 p., KUIbKICTb XBOPUX MOCTIIHO 3MEHIIYEThCS. X04a MPOTUIIEKHA

TEHJICHIIIS CITOCTEPIraeThes 31 cTalioHapHuMu XBopumH (puc. b.1.2) [266].

Yucno BbIOLIBLUMX M3 CTaLuoHapa: 60nes3Hu opraHoB AbixaHua, Ha 100000 HaceneHus
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VicTows: EPS BO3, Esponedicxan 6232 aarewix 318, Anpers 20147,

Puc. b.1.2 CratucTrka cTallioHapHUX XBOPHUX 13 3aXBOPIOBAHHSIMH OPTraHiB TUXaHHS
Ha 100 Tuc. Hacenenns B Ykpaini (1980-2010 pp.) ta Cnoauuuni (1991-2010 pp.) 3a

naHuMu €Bponeichbkoi 6a3u nanux 3/1B

Hani Ha puc. b.1.1 b.1.2, BiacyTHICTS iHGOpMAIIil CTOCOBHO KITBKOCTI XBOPUX
A3, nomupenns BB B kpaini, Bu3HaHHS i1 MUKy arpecuBHUM [267] i BiacHi
JOCJIIJDKEHHsSI IIbOTO TMHTAaHHS IIiJI Yac CTaXyBaHHA B M. HiTpa HaBOAsATH Ha
BUCHOBOK, [0 Ha Teputopii CroBaipkoi pecnyOniku cutyamis 3 A3 Takox €
aKTyaJbHOIO Ta TaKOI0, IO MOTpeOy€e BUBUCHHS.

Exojioriuynnii cTaH 10BKiJUISI MyHKTIB J0CJIiIsKeHb. 3BITHI JJaH1 HABEJICHI 3a
2010 p. — pix ¢popmyBanHs muiky, — 1a 3a 2011 p. — pik 300py MUKy Ha TepUTOPii
VYkpainu. g CnoBanpkoi pecryouiku e 2012 1 2013 poku BinmoBimHO.

Micmo Ky3neyoecvk, Pisnencoka ooénacmp. PiBHEHIIMHA BITHOCHUTBCS [0
perioHiB YKpaiHu 3 MOMIpHUM pIBHEM 3a0pyJHEHHS MTOBKULISA, aje 3 MOMITHO
BUPAXCHOIO TEHJEHITIEI0 70 3POCTaHHS TEXHOTCHHOTO HABAaHTAXXEHHS Ha HBOTO.
OcHOBHUI BHECOK y 3a0pymHEHHs MOBKULIS OOJacTi NpHMamae Ha XIMIYHY,
JIepeBOOOPOOHY  TPOMMCIIOBICTh, MPOMHCIOBICTE  OYIiBEIBHUX  MaTepiallis,
MamuHOOY/IyBaHHS, BUPOOHUIITBO TEIUIa Ta JKUTIOBO-KOMYHAJIBHE TOCTIOIAPCTBO.

Bci cknmamoBi M0BKULISA 00JacTi 3a3HAOTh AHTPONOTEHHOTO HAaBAaHTAXKEHHS, IO



CYNPOBOJIKYEThCSI 30UIBIIEHHAM OOCSTIB BHKUAIB B aTMocepy Ta CKHUIIB Yy
MOBEPXHEB1 BOAHI 00’€KTU 3BOPOTHUX BOJ MIAMPUEMCTB, HAKOMUYECHHSM BIJIXOJIB
yCiX KJIaciB HEOE3IEKH.

Cmamn 3a6pyonenns ammocgpepu. J1o ocHOBHUX TiAnpueMCTB M. Ky3HEIIOBChK,
oo 3AliCHIOBaNM BHUKMAM B atMmochepHe moBiTps mpotarom 2011-2012 pp.
BimHocathesi: BII  «PiBaenchka AEC» JIII HAEK «Eneproarom»; IIAT
«Ky3nenoBcbkuii xmibo3aBon»; Il 3axigHo-YKpaiHChbKE MOHTa)KHE YIPaBIIHHSA
ITAT «lliBnenrernoenepromontax»; IIAT «Ykpuadrta», A3C Nel7/033; T30B
bipma  «KypaBnuna», A3C No5; T3OB «Hopan JITH», A3C Nel2; MAII
«Ky3nenoscbkeneprozaxuct» BAT «Ykpeneprozaxuct». Ha BII «PiBuenceka AEC»
NUTaHHS €KOJIOT1YHOI Oe3NeKu CToiTh B 4YHucal npioputeTiB 'y poborti. Tyt
HaJIaro/pKEeHa Ta Jiie cucTeMa KOHTpoutro 3a ctanoM HIIC, moTpuMaHHS JOMYCTUMHUX
HOPM CKHJIIB Ta BUKHJIIB. BMICT pa/liloaKTUBHMX PEYOBUH, 1110 MOTPANUIN HA30BHI B
pe3ysbTaTi poOOTH EJIEKTPOCTaHIIIl HadaraTo HIKYUK Bij TOMyCTUMHUX 3HAYCHb. 3a
JAHUMHU  THCTPYMEHTAJIbHO-Ia00paTOPHOTO KOHTpOJIIO, mpoBeneHoro Ha BII
«PiBHeHChKa AECy, nepesuniens ['JIB 3a0pyaHIOI0UMX peyoBUH HE BUSBJICHO [246,
250].

VY MicTi BiIMIYarOTbCsl OAHI 3 HAWOLIBIIUX KOHIICHTpAIlIA 3a0pyIHIOIYHX
PEUYOBMH BiJ TEPECYBHHUX JDKEpe depe3 HaHWOUIbIEe CKYMUEHHS aBTOTPAHCIIOPTY
[249]. Bukuau Big cTamioHapHHX JKEpea 3a0pyaHeHHs (MIIPHEMCTB) Ta
HepecyBHUX JuKepel HaBeaeHo B Ta0a. b.1.1 ta b.1.2 [246, 249, 250, 262].

Tabmna b.1.1
Bukuan 3a6pyaHI0I0UMX PEUOBUH B aTMOC(epHE MOBITPS BiJl CTAIlIOHAPHUX

JoKepen 3a0pyaHeHHs B M. Ky3HenoBehk

Pik OO0csT BUKHUIIB [ureHicTs BukuaiB Ha 1 | LIliteHICTS BHKHIIB Ha 1 KM°
BCHOI'O, T oco0y, Kr TIJIOINI, KT

2010 24,5 0,6 8161,3

2011 32,8 0,8 10889,7

2012 40,1 1,0 13361,3




Taomuus b.1.2

JuHamika BUKUA1IB B aTMOc(epHe NOoBITps M. Ky3HELOBCHK, B TOMY YHCII1 32

HaNMOIHUPEHIITUMHU PEYOBUHAMH (ITWJI, 1IOKCHU]T CIPKH, AIOKCUJ a30TY, OKCUJ

BYTJICIIIO), TUC. T

CratrioHapHi Jxepena
Pix B T.4. [lepecyBHi
Pazom Mt I[igxcnz[ Jiokcupg Oxkcun JKepena
CIpKH a30Ty BYTJIEIIO
2010 0,02 0,0 0,0 0,0 0,0 1,4
2011 0,03 0,003 0,002 0,006 0,003 1,4
2012 0,04 0,004 0,001 0,006 0,003 1,4

Cman 3a6bpyonenns tpynmis. llporsrom 2011 poxKy KOHTPOIIOBaBCS BMICT
3a0pyAHIOIOYUX PEYOBUH B IPYHTI HABKOJIO TIOJIITOHY TBEPAUX MOOYTOBUX BIAXO/IIB,
KWW 3HAXOAUTHCA HA BIJIICTaHI 5 KM Bil KUTJIOBOI 30HM Ta IPOMHUCIOBUX 1
OyniBeqbHUX BiAX0AiB. Bigmiueno mepesuiieHHs Bmicty BM: wikento B 1,5 ta 1,3
I'’IK BignosigHo, miai B 2,5 ta 3 I'JIK, kagmito B 2,3 Ta 4,3 pasu 10 GoHy; JHIIEe HA
teputopii nomirony TIIB — ceunito B 1,4 I'IK, 3amiza B 2 pasu g0 ¢ony. Kpim toro,
IpPOTATOM POKY BigOupamu mpobu 1pyHTy Ha Teputopii PAEC, ne BimMidueHO
HICPEBUIIICHHS 3a 3a1i30M B 2,8 pa3u Ta kaamieM B 1,2 pasu g0 dony [250].

PiBHeHChKAa aTOMHa €JIEKTPOCTaHIlsl po3TalloBaHa B IMBHIYHO-3aX1IHIN
gacTuHi o0acti (Bonoaumupenskuii paiioH) Ha mpaBomy 0epesi p. Ctup, npubIn3HO
3a 80 kM Big obmacamx neHTpiB M. PiBHe Ta M. Jlynpk. PiBHeHchka AEC €
BIIOKpeMJICHHM Tiapo3aiioMm JlepxkaBHoro mimnpuemcrBa «HarioHaapHa aToMHA
eHeproreHepyroya kKommaHis «EHeproatromM» 1 CHpPOEKTOBaHA SIK IIECTHOJIOYHA
cranmis. Huai PAEC excrimyatye 4 eHepreTnyHi OJIOKHM 3 SIIGPHUMH pEaKTOpamMu
BBEP-440 Tta BBEP-1000. B mporeci Bupobruuoi misiapHOCTi BII «PiBHEHCHKA
AEC» 3piiicHI0O€ BUKUIM HAHOUTBI MOMMPEHUX 3a0pYAHIOIOUNX PEYOBHH — OKCH]I
BYTJICIIO, PEUOBUHH Y BUTJISA/I CYCTICHIOBAHUX TBEPAUX YACTUHOK, JIOKCHI Ta IHIIII
CTIIOJTYKH CiPKH, CIIOJTYKH a30Ty, METAJIM Ta iX CIMOJyKH, HEMETAHOBI JIETKI OpraHidHi

CHONTyKH, (TOp Ta HOTO CHOJYKH, XJIOpP Ta HOTO CHOJyKH, (PpeoHH, eMyibCOIl.



[loTeHuiitHui o0CAT BUKHIIIB 3a0pYyAHIOIOUUX PEYOBUH B aTMOC(EpHE MOBITPS BiJ
BIT «PiBuencrka AEC» ckimanae 86,2 T B pik [249].

Paoiayitina o6cmanosxka B paitoni PAEC npotarom 2011 poky 3anuimanack
HE3MIHHOIO 1 XapaKTepu3yBaJlach 3HAUCHHSMHU pajiallifHUX MapaMeTpiB, IO HE
MEePEBUINYIOTh «HYIHOBUN (ou» [249]. V 2012 p. BinOynock 4 nopyiieHHs: B poOOTi
PAEC, sxi knacudikyroThes 3a mkanow INES sk «Hmwkue mkanu/pisens 0» [262]. B
30H1 cnocrepexxeHHss BII «PiBHenceka AEC» BimOuparoTbess mpoOu IpPyHTY,
POCIMHHOCT1 1 OCHOBHOTO 010JIOTTYHOIO 1HAMKATOpPa — XBO1 IepeB B 22 KOHTPOIBHUX
MyHKTaX; CUIbCHKOTOCIOAAPCHKOI MPOAYKIii (MOJOKO, OBOYlI Ta 3epHO) B 12
HACENECHHUX IyHKTaX. Pe3y/lbTaTH BUMIPIOBAHb MHTOMOI aKTHBHOCTI ~ CS B IPYHTI,
POCIMHHOCTI Ta XBOi HaBe/leHa B Tabu. b.1.3.

Tabnung b.1.3
[IntoMa aKTHBHICTE ' Cs B IPo6ax IPyHTI, POCIMHHOCTI Ta XBOT B 30Hi

crocrepexkeHb PAEC

Pik IpyHT, Bx/M” PocimaHicTh, BK/KT XBos1, Bx/kr
2010 8620 12,20 27,4
2011 10300 3,25 10,70
2012 6080 9,58 0,62

Paiion posmimenas PAEC xapakTepu3yeThcsi pO3MOBCIOKEHHIM TOpd SHO-
OOJIOTHUX 1 JEPHOBO-MIA30JUCTUX TPYHTIB, c(POPMOBAHUX Ha IMCKax. Tomy, IS
TAKUX THITIB IPYHTIB XapaKTEPHE JIErko JOCTYIIHE HOTPAILIIHAS pagionykiny **'Cs 3
MOBITPS B IPYHT 1 pOCHHHHU. JIEPHOBO-MIA30JIMCTI IPYHTH MarwTh 3[IaTHICTH 0
HAWOUIBIIOT PYXJIMBOCTI I[OTO PAMIOHYKIITy B CHCTEMI «IPYHT-PO3UUHY.
XapakTepHa 3Ha4YHa HEOAHOPIAHICTH 3a0pyJHEHHS TIPYHTOBOTO TIOKPHBY Ta
pocinuHHOCTI B 30H1 crioctepeskeHds PAEC. ¥V Bcix mpo6ax poCIMHHOCTI aKTUBHICTh
TEXHOTEHHUX PAJIOHYKIIIIB MEHIIA 32 MIHIMaJIbHY JOMYCTUMY aKTUBHICTH [249,
262, 263].

PiBHEHIIIMHA 3aJIMIIAE€THCS OJHIEIO 3 HAWOUTBIN MOCTpPaXKAANMX BiJl HACIIIKIB
YopHobmIbchKoi KaTacTpodu. Paiamiero ypaskero monax 11 tuc. km” Tepuropii, a6o

56 % Bix 3arajapHOI oIl ooacti [249, 262].




Otxe, B M. Ky3HEemOBCbK BEJEThCS KOHTPOJIb 32 OCHOBHUMH IOKa3HHUKAMH
3a0pynnenns HIIC. OcHoBHUM 3a0pyJHIOBa4e€eM € aBTOTpaHCHOpPT. Bukunu
3a0pyIHIOIOYMX pPEYOBUMH B aTMoOchepHE TMOBITPS Bl CTAl[lOHAPHUX JUKEPEI
3a0pyaHenHs 3a 2010-2012 pp. 30uIblIyBamuCch, JUHAMIKA BUKHUIIB OCHOBHUX
3a0pyAHIOIOYMX PEUOBUH 3aIMINANACh CTajOl0 MPOTATOM BKA3aHOTO TIEPiOAdy.
Binmiueno mepeBuniieHHs Bmicty BM: Hikento, Miai, kaamito, cBuHI0. Pamiariiini
napaMeTpH He TIEPEBUIYIOTh «HYIbOBUH (HOHY.

Micmo Kuie i Kuiecoka oonacms. OCHOBHUMHU 3a0pyAHIOBaYaMu MOBITPS
KuiBcpkoi 0651acTi € mignpueMcTBa-BUPOOHHUKHU €lIeKTpOoeHeprii, ra3zy ta Boau (85%
BiJl 3aTaJIBHOT0 OOCSTY BUKHU/IIB BiJl CTAlllOHAPHUX JKEPET 3a0pyaHEHHS ), TISTIbHOCTI
TpaHCHOPTY Ta 3B’ 53Ky (8%) Ta mianpueMcTBa nepepoOHoi npomucioBocTi (4%). Bin
poOOTH IBUTYHIB MEepecyBHUX JKepeln 3a0pynHenns y 2011 p. B moBiTps HAaIIAILIO
165 Ttuc. T 3a0pyaHIOOUUX pedyoBUH. OCHOBHMMHM TOKCUYHUMH IHTPEIIIEHTAMHU,
AKUMHU 3a0pyAHIOBAJIOCH TMOBITPS IMiJI Yac €KCIUTyaTallii TPaHCIOPTHUX 3aco0iB Ta
BUPOOHNYOT TexHIkH, Oynu: okcua Byriento (133,0 Tuc. 1, abo 74,5%), HemeTaHOBI
neTki opraniydi cronyku (20,5 tuc. 1, a6o 11,5%), miokcun azory (20,0 tuc. T, abo
11,2%) [247]. Junamika BHKUIIB 3a0pyaHIOIOUHNX PEUYOBHH B aTMOC(hEpHE MOBITPS
pationiB 1 mict KuiBchkoi obnacti HaBeneHo B Tabn. b.1.4 ta na puc. b.1.3 1 b.1.4
[247, 268].

Tabmuus b.1.4
JlunaMika BUKHIIB 3a0pyIHIOIOYHMX PEYOBUH B aTMOC(EpHE MOBITPS B

KwuiBchkiii 061acTi o paifoHax 1 MicTax

Buxuan 3a0pyqHI0I09MX PEYOBUH B aTMOC(epHe TOBITPSI, T
. . . . II.-
Pix | boponstncbkuii | [BaHKIBCHKUMA . M. II.- ..
N N XMEJILHUIILKUHT . | M. Kuis
paiioH paiion . XMeIbHULILKUN
pairion
2010 4553 2972 3285 2060 265300
2011 4461 2839 3275 2009 254500
2012 4695 3029 3550 2165 259200
Bukunn 3a0py1HIOI0YMX PEYOBHH B aTMOC(EpHE MOBITPs y pO3paxyHKY Ha
KM, T
2010 49 0,8 2,3 66,4 331,6
2011 4,8 0,8 2,2 64,8 318,1




IIpooosowcenns mabn. b.1.4

2012 5,0 | 0,8 | 2,4 | 69,8 | 3240

Bukuan 3a0pyaHIOI0UMX PEUOBUH B aTMOC(EpHE TOBITPS Y pO3paxyHKy Ha 1
0co0y, KT

2010 79,8 94,7 108,3 73,2 94

2011 78,1 91,3 109,6 71,9 -

2012 81,9 98,3 120,3 77,5 -
Bukuau 3a6pyqHIOI0UMX PEUOBUH B aTMOC(epHE MOBITPSI Bi CTALIIOHAPHUX

JOKEpeIT 3a0pyIHEeHHS, T

2010 263 32 17 43 28600

2011 265 6 17 58 33300

2012 300 23 140 70 32900

Bukuau niokcuay Byriemto B atMoc(epHe MoBITPs BiJl CTAI[IOHAPHUX JKEpe
3a0pyIHEHHS, THC. T

2012

9,3 |

0,2

8,4 |

13,8

7,1

Bukuau 3a6pyqHI0I04MX PEUOBUH B aTMOC(epHe MOBITPS BiJl CTAllIOHAPHUX

JoKepen 3a0pyJHEHHS Y PO3pPaxyHKY Ha KM*, KT

2010 300 0 0 1400 -
2011 300 0 0 1900 -
2012 300 0 100 2300 —

Bukuam 3a6pyaHIOI0UNX PEUOBHH B aTMOC(epHe MOBITPSI Bl CTAIlIOHAPHUX

JoKepen 3a0pyJHEHHS y po3paxyHKy Ha 1 ocoly, Kr

2010 4,6 1,0 0,6 1,5 —

2011 4,6 0,2 0,6 2,1 —

2012 5,2 0,7 4,7 2,5 —
Bukunn 3a6pyaHI0I0YMX pEUOBHH B aTMOC(EpHE MOBITPSI BiJl TEPECYBHUX

JDKEpe1, T

2010 4290 2940 3268 2017 236700

2011 4196 2834 3257 1951 221200

2012 4395 3007 3410 2094 226300

Bukunu niokcuay Byrieio B aTMochepHe MOBITPS BiJl MEPECYBHUX JIKEPEI

3a0pyaHEHHS, TUC. T

2012 46,9 | 327 | 45,6 | 21,3 | 2700
Bukuaun 3a0pyHI0I09nX PEUOBUH B aTMOC(epHe MOBITPSI B
aBTOTPAHCIIOPTY, T
2010 4262 2885 2971 2002 229200
2011 4158 2759 2936 1932 212600
2012 4358 2913 3041 2078 —

[TpumiTka: — 1aHi He 3a3HAYEHO Yy JKepei
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Puc. b.1.3 Bukuau 3a0py1HIOI0YMX PEYOBUH B aTMOC(epHEe MOBITPS BiJ

CTaI[lOHAPHHUX JKepen 3a0pyAHEeHHS
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Puc. b.1.4 Bukunu 3a0pyIHIOI0UHMX PEUOBHH B aTMOC(EpHE TOBITPS BiJl MEPECYBHUX
JoKepen

OcHoBHUME 3abpyaHioBauamMu atMmochepHoro moBitps M. KuiB € mepecyBHi
JDKepena, cepell HUX Ha MepHIoMYy MicIll 3HAaXOIUTbes aBToTpaHcmopT (96 %).
OcHOBHI 30HM 3a0pyIHEHHS MOBITPS 30CEPEIKYIOTHCS B MICIAX, IO IPUISATAIOTH J10
aBTOMAricTpajei Ta B MICISIX KOHIEHTpaIlii MPOMHUCIOBHX THianmpuemMcTB [251].
OOcsr  BUKWIIB BiJl aBTOTPAHCIOPTY OOYMOBIIEHI 30UTBIIEHHSM KIUTBKOCTI
aBTOTPAHCIIOPTY B MICTI 3a paxyHOK TPAHCIOPTHUX 3acO0IB  HAacCeJIeHHS,
MOTIPIIEHHSIM  TEXHIYHOTO CTaHy aBTOMOOUTPHOTO TIApKy aBTOTPAHCIIOPTHHUX

MIMPUEMCTB, HE3aJOBUIBHOIO SKICTIO TajdMBa Ta HEJAOCTaTHHO PO3BUHEHOIO



3aKOHOJABYOK0 Ta OPUAMYHOIO 0a3010 y rany3l e(EeKTUBHOIO YIpaBIiHHSA
aBroTpaHcroptoMm. lle crTaBuTh maHy mnpoOseMy Ha TNPOBIAHE MICLE cepen
exosoriuaux npoodsem M. KuiB [248]. JlpyropsiaiHy poJib BiIIFParOTh CTalliOHApHI
JpKepena BHKHIIB 3a0pynHIorouux pedoBuH (auB. Tadn. b.1.4): mignpuemctBa
€HEPreTUYHOro KOMIUIEKCY, a TaKoX MIANPUEMCTBA OyIIBENIbHOI 1HAYCTPII,
MaIMHOOY11BHO1, XIMiKO-(hapMalleBTUYHO1 Ta Xap4oBoi mpomucioBocTi. Micto Kuis
Ma€ TOTY>KHUN MPOMHUCIOBUNA KOMITJIEKC Pi3HOTATy3€BUX MiAIMPHEMCTB, TOACKYIN 3
HEYJTOCKOHAJICHUMH E€HEPrOBUTPATHUMHU Ta PECYPCOBUTPATHUMHU TEXHOJOTiAMH Oe€3
HAJIC)KHOT OYMCTKH BUKHUIB [248, 251].

Jlist M. KuiB, mOpiBHSHO 3 THIIMMH MYHKTaMU JIOCHIJKEHb 1 HAaBITh palloHaMH,
Bukuau Outbmii B 100-1000 pasiB, ToMy iX AMHAMIKy BiIoOpaX€HO Ha OKPEMOMY
rpadiky (puc. b.1.5). 3nauenns iHaexcy 3abpynnenns atmocdepu y 2010 p. — 7,4
(BuCOKUH piBeHb 3a0pyaHeHHs), y 2011 p. — 6,8 (minBuILleHUI piBeHb 3a0pyTHEHHS).
B minomy mo M. KuiB mepeBUIIEHHS CEpelIHbOIOOOBUX TPAaHUYHO JOMYCTHMHX
KOHIICHTpAIIIH crocTepiraaock 3 ¢dopManpaeriny y 2,7 pa3u Ta 3 J1I0KCUAY a30Ty — Y
2 pa3u 3a nanumu Ha 2010 pik. Lle pedoBunu 2-T0 Ta 3-r0 KJIaciB HEOE3IEKH 1 Ti, 110
y HalOUIBIIIH Mipi 3a0pyIHIOIOTH aTMOchepHe ToBIiTPs y MicTi [248].

OcHoBHUMU 3a0pyAHIOBaUYaMHU IPYHTIB Y M. KHiB € HaQTONPOAYKTH, XJIOpUIH,
coim BM, orpyroximikaTu, ¢peHonH Ta iHII peuyoBUHH. Pamiamiiinmii crad y M. Kuis

3aJIMINAEThCS CTa0LIbHUM [248].
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Puc. b.1.5 Bukuau 3a0py1HIOI09MX PEYOBHH B aTMOC(EepHE MOBITPS Bif

CTalllOHAPHUX Ta NEPECYBHUX JKepel 3a0pyaHeHHs 1 M. Kuis



Cmm. leanxie. 1llono crany poBkuwis cmT. IBankiB KwuiBchkoi o06macTi
npotsirom 2011-2012 pp. ta I miBpiyus 2013 poky eKoOJOriyHUX aBapiii He
Tpamsocs. [linnpueMcTBa, K1 MalOTh MiJIBUILEHY €KOJIOTTYHY HEOE3MEeKy, BIICYTHI.
ABapiii, MoB’s3aHUX 3 BUTOKOM HAa(TONPOAYKTIB, HE BiaOyBajocs. Y 3B’S3Ky 3
BIJICYTHICTIO KaHAJII3al[IfHUX OYMCHUX CHOPYA B CMT. [BaHKIB MOTIpHIYETHCS
eKOJIOT1yHUi cTaH p. TeTepi, B IKy MPOBOAUTHCA CKU HEOUHIIIEHUX TOCTIOAAPCHKO-
MoOYyTOBUX CTIYHUX BOJ CENUIIa. 3TiHO 3 JIA0OPATOPHUMHU JTOCTIIKEHHIMH PIYKOBOT
BOJAM, HE BIANOBiIaNIM BUMOraM mpoOu, gochimkeHi B 2011  pomi mo
MIKpOOIOJIOTIYHUX TOKa3HUKAaX B KOHTPOJBHIA Touli | kM Huxk4Ye cMmT. IBaHKIB
(Bmict JI3II cranoBuB 24000 mpu Hopmi 5000). V I miBpiuui 2013 poky B mpobax
piuKkoBOI BojiM OyJia BUSIBJICHA yMOBHO-MAaTOreHHa (iopa [269].

M. Ilepeacnas-Xmenvnuubvkuii. Ctan noBkiuig M. [lepesicnaB-XmenbHULIBKUAN
BrpooBxk 2011-2013 pp. B Mexkax HOPM BCTAHOBJIEHUX 3aKOHOJIABCTBOM 3T1JTHO 3
JaHUMH BHUKOHaBYOro KoMmiteTy IlepescnaB-XmenpbHHUIIBKOI MICBKOi pamu. 3a mei
nepioJ] He HAIXOJIWJIO KOAHUX 3BEPHEHb UM TPUIIKCIB IIOAO0 MEPEBUILEHHS HOPM
3abpyaunenns HIIC [270].

Orxe, Oe33amepedyHuM JIiJIEpOM IO 3a0pyAHEHHIO aTMOC(EpPHOTO TOBITPS 3
yCiX JOCTIIKyBaHUX IMYHKTIB PiBHeHChkoi Ta KuiBchkoi oOmacteit € M. KuiB, 1o
BurMBae 3 ganux Taoin. b.1.1, b.1.2 ta b.1.4. Micekuii TpaHCIIOPT Ta HOTO CYITYTHS
iHppacTpyKTypa € OJHUM 3 TOJIOBHMX 3a0pyJHIOBAdiB HE TUIBKH aTMOC(HEpPHOTO
HOBITPSL y BCIX JOCITIIKYBaHHMX IYHKTax, ajle i IpyHTiB HadTompoaykramu [248].
3aranbHUIA piBeHB 3a0pyIHEHHS aTMocdepHoro nmoBitps B Ykpaini y 2010 porri 3a
iHIeKcoM 3a0pyaHeHHS atMmocdepu ctanoBuB 8,2, y 2011 pomi — 8,7 [271].

Micmo Himpa ma Cnosauyvka pecnyonika. Ha tepurtopii CroBambkoi
pecnyOmiku, moumHaroun 3 2010 p., mie 30 craHIiii KOHTPONIO 3a0pyaHEHHS
aTMOC(EepHOTo TOBITPs, 1 JOAATKOBO 4 CTaHIi, SIKi BXOIATH JO E€BpOMEHCHKOI
Mepexi MoHitopunry EMEP  jans  crmocrepekeHHS ¥ OIHKA — ITOIIHPEHHS
TPAaHCKOPAOHHOTO MEpPEeHoCY 3a0pyaHIoounX pedoBuH y €Bpomi. Ha Teputopii
Hitpancekoro kparo po3TamioBaHO ABI CTaHIli KOHTPOJIO SKOCTI moBiTpsi: Nitra —

Starova (koHTpOJIbOBaHI 3a0pyaHIOI0Yi pedoBHHU PMig, NO,, SO, CO, CgHg), sxa



po3ramoBaHa Oe3nocepeubo Ha Ttepurtopii micta Hitpa 1 Nitra — Janikovce
(xoHTpOJIbOBaH1 3a0pyaHIOI0Ul peuoBUHU PMjy, PM; 5, NO,, 030H) Ouis aepomnopty
Hitpa [272]. Came 3a maHUMU IIUX CTaHII MM OI[IHIOEMO BIUIMB aTMOC(EpHOro
3a0pyaHEeHHS MOBITps Ha ok bb (tadn. b.1.5) [272-274].
Tabmuus b.1.5
OnuiHKa SIKOCT1 MOBITPA BIANOBIIHO A0 TPAHUYHUX 3HAYEHB JJIs CJIOBALBKOTO

periony Hitpa 3a 2011-2013 poku

3abpyaHioBayu SO, NO, PMij |i|\|\//||2_|_5 CO | CgHe
Yac 1 124 |1 | oi 24 : : 8 1) :
pIK l pik | 1 pix | T'og” | 1 pix
pirc | YCePeHHeH A TOJl | TOX | TOJ TOJT
I'pannune
3HAYCHHS, 350 | 125 | 200 | 40 | 50 | 40 27 |10000| 5
mkr/m®
CraHIlisi KOHTPOJIIO
Hirpa — Stirova | 0* | 0° 4 | 473 | 67 | 3884 | 47,3° | 2223* | 1,2°
2011 Hirpa - ~ | — | 3|46 |63|377|240 - @ -
Janikovce
Hirpa — Starova | 0° | 0° 0 | 26,6 | 37 | 30,0 — 2017 | 1,1°
Hirpa - — | = 0t 17,00 220 | 26,4° [ 193° | - | -
Janikovce
2012 Buxunu 3a0pyIHIOI0YMX PEUOBUH B aTMOC(EepHE TOBITPS BiJl CTAlllOHAPHUX
JpKepelt 3a0pyaHeHHS, T/TOT
Hitpa | 71 | 308 | 336 | 1183 | -
Bukunu 3BaykeHnX 3a0pyIHIOIOYUX PEUYOBUH B aTMOC(EpHE TOBITPS Bij
CTaIllOHAPHUX JHKepell 3a0pyAHEHHS, T/roz['KM2
Hitpa 0,08 0,35 0,39 1,36 —
Hirpa — Starova | 0* | 0* | 0° | 36° | 11* | 26" — 1986 | 0,8
2013 |Hitpa - e N KL VS < L 1L IR
Janikovce

. T .
[IpuMiTKa: «—» - BH3HAYEHHS HE MPOBOMMWINCH, ~ MakcHManbHa 8-TOJMHHA KOHIICHTPALLf;
3a0pyIHIOIOY1 PEYOBHHH, K1 IEPEBUIIMIN TPAaHUYHE 3HAYCHHSI BUIUICH1 )KUPHUM HIPUPTOM.

0 .
ITo3HaueHHsa gJaHUX: > 90 %, * 75-90 %, ° 50-75 % Bin AOMYCTUMHUX 3HAUEHD

Ha Tteputopii micta mi€ nekiibka MiAMPUEMCTB, SKi BIUIMBAIOTH HA SKICThH
noBitps periony, a came: PPC CAB akciova spoloénost Nové Sady (mxeperno
TBEpJIUX YacTHHOK), Eustream, a.s., prev. Ivanka pri Nitre, Nitrianska teplarenska

spoloc¢nost’” a.s. (mxepena NOy), Dalkia Vrable, a.s. (mkepeno NOy i CO), MO SR,




Posadkova sprava budov Nitra, BMC s.r.0. Nitra (mxepena SO,), CALMIT spol. s
r.0. Bratislava, prev. Zirany, Bioplyn Cetin s.r.0., Maly Cetin (mxepera SO, i CO)
[272]. Ax Buano 3 Tabm. b.1.5 Ha BCix cTaHIisgX KOHTpoJtO0 B HiTpaHckkoMy Kpai He
OyJo TepeBUIIeHb AOMYCTUMUX 3HAU€Hb 3a JIBa POKU, KPiM JOOOBOTO TPaAaHHYHOTO
3Ha4yeHHs1 PMyy 2011 12012 p. [275].

Haii6inbima npobnema sxocti noBiTpst y CloBauy4yMHI, @ TaKOX y OUIBIIOCTI
€BPOMEHCHKUX KpaiHax Ha JaHuil yac, ne PMjy wactunku [272, 273]. Jlo Hux
BIJTHOCSITBCSL YaCTUHKH Bi NUiy, Opyny, caxi, 1UMY 1 Kpanenb pigunu. Haituacrime
iX JpKepena — Au3eNbHI JBUTYHH 1 BYTUIbHI €J1€KTPOCTAHIII], CTIOKUBAHHS JIEPEBUHU
KUTIOBUM ceKTopoM. YacTuHku po3mipom MeHume 10 MkM B jAiameTpi
MPEJCTaBISIOTh MPOOJIEeMY HJisi 3J0pPOB’s, TOMY IO BOHH MOXYTh BIWUXaTHCA 1
HaKOMHUYYBAaTUCh y JUXalbHINM cucrtemi. YacTuHKu MeHIe 2,5 MKM B JlaMeTpi
(PM25), Ha3UBAIOTHCS «IPIOHUMK» YACTUHKAMM 1 CTAHOBJISTH HAWOLIBITY HeOE3MeKy
JUIs 370poB’s [272, 276, 277]. BO3 y €Bponi HaBOAUTH JaHi 1moa0 BMIicTy PMyg 1

PM 5 niist eBporneiicbkux kpaid (puc. b.1.6, 5.1.7).

Population weighted annual mean PM10 in cities
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2011 pp. (3a nanumu €Bporneicekoi 6azu ganux 3/1B)
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Puc. B.1.7 Cepenns piuna kiibkicTh PM; 5y mictax CioBaY4MHU MPOTITOM

2006-2011 pp. (3a nanumu €Bporneiicbkoi 6a3u qanux 3/1B)

omo iHmMMX 3a0pyAHIOIOYMX PEYOBHUH, TO 3a3HavaeTbes, 10 B CloBalbKil
pecnyOmii Oyno JoCsSTHyTe 3HayHe 3HWKEHHS BUKUAIB NOy BiJl NepecyBHUX
JDKepesl, B OCHOBHOMY B aBTOMOOUIbHUX TepeBe3eHHsIX. Lle 3HIkKeHHa MoB’si3aHe 3
PEMOHTOM PYXOMOTO CKJIaly y BUNAAKY MACAXUPCHKUX 1 BIACHUX aBTOMOOIIIB, 1 3
BUKOPUCTAaHHSAM OUIBIII TOYHOTO Koe(]illieHTa BUKHUAIB. B 1ioMy, mounHarouum 3
1990 p., nns CnoBanpkoi pecnyOiku XapakTepHa TEHJICHIISI 3MEHIIICHHS BUKHIIB
3a0pyAHIOIYUX pedoBUH. HalOumbIi mpoMucioBi 00’ €KTH KpaiHu, 110 341HCHIOIOTH
HaKOLIbIIIe BUKKUIIB, HE po3TalioBadi Ha Teputopii M. Hitpa [272].

JluHaMika OCHOBHHUX ITOKa3HMKIB TEXHOTeHHOro HaaHTakeHHs Ha HIIC Ta
BUTpAT Ha MPHUPOJAOOXOPOHHI 3aXOAM, IO HABEJEHA BUIIE, CBIIYUTH MPO TE, IO
€KOJIOTIYHA CUTYAIlisl y IPUPOJHOMY JOBKLULII, SIK JKUTTEBO BAXKJIIMBOMY CEPEIOBHIITI
JUTSL ICHYBaHHSI JIIOJIMHU, 3aJUIIAETHCS JOCHUTh CKIIATHOIO. 3 KOKHUM POKOM BCE
rocTpime cToith muTaHHS 30epekeHHs noBkumisL. Oxopona HIIC, pamionanshe
BUKOPUCTAaHHS TPHUPOJHUX  pecypciB, 3a0e3MmeueHHs eKOoJOoriyHol  Oe3meku

KUTTETISITHHOCTI JIFOJWHHA — HEB1Jl'€MHA YMOBA PO3BUTKY KpaiHH.



MeTteoposioriuni yMoBH B Micsini i pokmn cmocrepexenb. [lorogsi ymoBu
BIUIMBAIOTh HA BCl MPOIECH, IO BiAOYBAIOTHCA 3 MUIKOM. TOMy ayXe Ba)XJIUBO
BOJIOZITH 1H(OPMAIIIEIO TPO TEMIIEPATYPY, BOJOTICTh, ONaAH, AKI MIAKAXKYTh MIOYATOK
CE30HY MUJIKYBaHHS Yy pociauH. OIHUM 3 OCHOBHHUX METEOPOJIOTTYHHUX (DaKTOpIB, L0
BU3HAYAIOTh JJATH MOYATKY CE30HY MUJIKY, OCOOJIMBO JJIsI AEPEB, 5Kl IBITYTh HABECH],
€ TeMIlepaTypa MOBITPS MPOTATOM MEPIOAY 10 MOYATKy LIBITIHHA, @ TAKOXK BIIHOCHA
Bosioricte moBiTps [10, 98, 176, 278]. Takox METEOpOJOrivyHI MMapaMeTpud B
MOTIEPEeIHHOMY POIli BIUIMBAIOTh Ha acHeKTH ce30Hy muiky bb B Hactymaomy [7].
[HiIIfOBaHHS 1 PICT YOJOBIYMX CEPEKOK BIMOYBAETHCS TMPOTITOM POKY Tepea
nBiTiHHAM (pik 3akinamganHs). B ymoBax M. KwuiB Buam Betula 3aBeprryrors
(GOopMyBaHHS YOJIOBIYMX CEPENKOK B KiHIII YEPBHS — Ha MMOYATKY JIMIHS, KOJIM BOHU
CTalOTh Bi3yaJbHO OMITHUMHU. DOPMYBaHHS MHUIIKY 3aBEPIIYETHCS HACTYITHOT BECHH
[176], B ymoBax YkpaiHu 3a3Bu4ail y KkBiTHI (pik uBiTiHHA) [29]. Ha macoBicTh
npoaykyBaHHs 113 manmo BIIMBae BHYTPINTHBOCE30HHA IMOTOAA. Benwke 3HaUEHHS
Mae Toroja y mepioj, 1o Mepeaye BeretaiiidHomy. Tak, moroma y JTOTOMY — Ha
oYaTKy Oepe3Hs AeTepMiHy€e I1HTCHCHUBHICTh IMHJIKOTPOIYKIN, a BXKE IOTOIHIM
KOMILIEKC O€3MOCepeIHRO M1 Yac Ce30HY NajiHallli BU3HAYaTUME pealibHy KUJTbKICTh
I13 y mositpi [95]. HdomioBa, xojioqHa TOTO/Ia B TEPIO LBITIHHS MOTIPIIYE SKICThH
IUJIKY, 3HIKYE HOT0 KUTTE3AATHICTD (K 1 Temneparypa Buiie 30 °C) [279]. Takox
HECTaOUTbHICTh TMOTOJHUX YMOB Yy mepiog dopmyBanns [13, pi3ki nepenanu
TEMITEpaTyp, MOCYIUIUBICTh 00 HaJMIpHA BOJIOTICTh MOKYTh HETaTUBHO BIUIMHYTH 1
BUKJIMKATH SIK CTPYKTYPHI, Tak 1 ()YHKI[IOHAJIbHI 3MIHM YOJOBIYOTrO raMeTodiTy
[176].

3a manumu pociimkens B. B. Poxiakosoi (1999-2000 pp.) Ha moyaTKy XBHII1
najxiHaIii miABUIICHHS TEMIIEPATypU € CTUMYIIOI0UNM (akTopoM it mpoaykiii [13
pocnuHamu. Kpim TemmepaTtypu moBiTps, Buxim [I3 3 munskiB 3amexuTh 1 Bif
BOJIOTOCTI TOBITps: mpu ii 30impmendi [I3 y moBitps He mnpomykyroThes. Ha
PO3MOBCIOJKEHHS K MPOAyKOBaHUX [13 BIIMBAIOTH MIBHAKICTH Ta HAMPSIMOK BITPY.

Onagm ounmiatoTh aTMoc(epy Bil HASBHOTO B HIA MWy Ta MHIKY, MPOTE IEH



METEOPOJIOTTYHUHN (DAKTOP MO3UTHUBHO KOPEIIOE 13 BOJIOTICTIO MOBITPS, sIKa BILJIUBAE
Ha TMHJIKONpoayKIriro [95].

BpaxoByroun  BHILl€3a3HAu€HE, BBAXKAEMO  3a  MOTpiIOHE  HABECTH
METEOpOJIOTIYHI JaHl MPOTIroM poky mnepen 30opom nuiky bb (2010 p. ansa
YKpaiHChKHX 3pa3kiB Ky 1 2012 p. nns cnoBanpkux 3paskiB nuwiky) (tadn. b.2.1) 1
B MicsIi mepen 1 mig vac 1BiTiHHSA bb (momekamno ciueHb-kBiTeHb 2011 p. s
YKpalHChKUX 3pa3KiB NWIKY 1 ciyeHb-kBiTeHb 2013 p. i clioBalbKHX 3pa3KiB
nwiky) (taba. b.2.2). Jlani oTpumaHo Bing YKpaiHCBKOro TIiIpOMETEOPOJIOTTYHOTO
LEHTPY Ta 3 odiiHOTO canTy MOT 01N TuTiempo
http://www.tutiempo.net/en/Climate/ [280].

B Vkpaini 2010 pik OyB TemmimuM 3a monepeAaHid 1 MOBTOPUB KIIMaTUYHI
noka3znuku 2007 p. Cepenns pidyHa TemmnepaTypa MOBITPS NEPEBUIIMIA KIIMATHUYHY
HOpMY B O1IbIIOCTI 0OsacTeit Ykpainu Ha 1,0-3,0 °C, y 3axigaux oomactsax — Ha 0,5-
0,8 °C. Cymapna piuHa KUIbKICTh oOmNaaiB mepeBaxkHOo craHoBmwia 100-150 %
KiriMatuaHoi HOpMH. [IpoTsrom poky Oyno 3adikcoBaHo OunbIne HeOE3NMEYHUX 1
CTUXIMHUX METEOPOJIOTIUHMX SIBHINl Ta BHUIIAJKIB PI3KO1 3MIHMU IOTOJUA MOPIBHSHO 3
MOTIEPETHIM POKOM, 30KpeMa METeopoJIoTIUHNX Hebesnmeunux sum — 2903,
CTUXIMHUX TIIPOMETEOPOJIOTIUHMX SBUII — 247, BUTIAJKIB Pi3KOi 3MiHU moroau — 67.
Pix Bim3HaumBCs HAA3BUYANHO CIIEKOTHHM JiToM. HalicriekoTHimoro Oyia moroga y
cepmHi (cepenHs MicsyHa TeMIlepaTypa MOBITPS MEPEeBUIIMIA KIIMATHYHY HOPMY Ha
2,0-7,1 °C). MakcumanbsHa Temiiepatypa noBiTps gocsrana 33-39 °C, micusamu, Kpim
3aximHux oomacteit, — 40-42 °C. Y cxigHii mojgoBuHI Kpainu npoTsarom 11-18 nHiB,
Ha Bomuni, PiBHenmuHi, Binangunni, JXutoMupiuai, MicIiIMu Ha XMEJIbHUYYHHI,
BIIPOJIOBXK 1-6 MHIB MakcMMyM TeMmIiepaTypu moBiTpsi mnepeBuiryBaB 35 °C. B
Vkpaini (kpim JIbBiBCcbkOi, 3akaprarcbkoi Ta YepHiBenbkoi ob6macteit) Oyio
MEPEBUIICHO a0CONIOTHI 3HAYCHHS MAaKCHMAJIbHUX TEMIIEpaTyp SK JJIsi OKPEMHUX

JTHIB, TaK 1 3arajoM JJIsl CEPITHSI.



Tabmuus b.2.1
[Toronui naxi 3a poku GpopmyBanns nmuiaky Betula verrucosa Ehrh. miis miciis

3aroTOBKHM Ha Teputopii Ykpainu ta CaoBaudyuHu

Ll o fm v v e v v x| X [ X[ xi
HasBa mereocranuii - .
Ykpaina, 2010 pix
CepenapoMicsiaHa TeMieparypa nosirpsi, °C
YopHoOUIH -10 |-32] 03] 94 [169[209]239]232|136| 54 [65]-51
Terepis -90]1-33,08| 93 |168|21,2|233|234|138| 54 |7,2]|-48
Kuis -881-33| 14 103|173 |220|244|246|149| 6,3 |80 -4.2
Srotun -9,21-33|-03/10,0|175|220|244 242|148 | 59 |7,7]-39
Capau -941-38| 22|94 /162 |195|224]209|129| 55 |62 -45
KinpkicTh omagiB 3a MicAIb, MM
YopHOOMITH 44 | 65 | 14 | 32 | 49 | 61 | 33 | 55 | 51 | 36 | 98 | 63
TerepiB 43 | 63 | 12 | 24 | 96 | 59 | 91 | 32 | 42 | 37 | 76 | 56
Kuis 54 | 62 | 20 | 42 | 55 | 25 | 104 | 25 | 51 | 35 | 72 | 58
SArotun 44 | 73 | 22 | 20 | 53 | 27 | 69 | 24 | 57 | 27 | 54 | 62
Capau 28 | 38 | 19 | 15 | 75 | 76 | 75 | 124 | 96 | 23 | 64 | 65
CepeHbOMICSTYHA B1IHOCHA BOJIOTICTH MOBITPSI, %0
YopHOOMITH 82 | 86 | 74| 69 | 72 | 70 | 71 | 67 | 79 | 80 | 89 | 87
TerepiB 80 | 86 | 76 | 66 | 71 | 66 | 70 | 61 | 73 | 77 | 86 | 85
Kuis 84 | 89 | 72 | 60 | 65 | 61 | 64 | 54 | 69 | 73 | 83 | 86
SArotuH 76 | 85 | 78 | 64 | 66 | 62 | 67 | 57 | 70 | 76 | 85 | 89
Capau 87/ | 8 | 78| 69 | 73 | 69 | 75 | 76 | 81 | 78 | 87 | 85
CaoBayumnna, 2012 pik
CepennboMicsiuHa TeMIiepaTypa nositps, °C
Hirpa 13]-28]76]116[17,1]203|22,7] 22 [176/108|7,6]-1,2
KinbkicTh omazaiB 3a MICSALb, MM
Hirpa 49 | 17 | 1 | 35| 9 | 62 [ 101 ] 10 | 29 | 72 | 23| 40
CepenHboMICsuYHA BITHOCHA BOJIOTICTh MOBITPS, %
Hirpa 77 | 69 | 54 | 56 | 53 | 65 | 61 | 51 | 61 | 77 [ 83 ] 87

[Ipumitka: JlaHi 1O METEOCTAHINSIM, PO3TAIIOBAHUM HAWOMMKYe OO0 TMYHKTIB JOCIHIKEHbB:
YopuoOwmib — cMT. IBankiB (52 kM), TerepiB — cmT. boponsuka (34 km), SArotun — M. [lepescnas-
XMenbHUIBKUH (46 kM) 1 ¢. Xorpku (65 kM), Capan — M. Ky3HenoBcbk (54 kM)

VY 2010 p. moroaHi yMOBH 4acTO MPU3BOJIUIIHN 10 YCKIAIHEHb y POOOTI IESIKUX
rajy3ei TocrmojapcTBa Ta KUTTEISUTBHOCTI HaceneHHs. [lin HeraTMBHUM BIIJIMBOM
MIHJIUBUX METEOPOJIOTIYHUX a0 TIAPONOTIYHUX YMOB (3 PI3HUMH 3a MacmTabom
HACJIIIKaMU ) ONUHSIIACH OUTBIIICTh perioHiB kpainu. CrocTepiraanuch yCKIaJHCHHS Yy
poOOTI eHepreTHuYHOi Taly3l Ta TPAHCHOPTY, Y JKUTTEMISIIBHOCTI HACEJICHHS, B
arpompoOMHUCIOBOMY KOMILIEKCI, KO ICTOTHE 3HIDKEHHS TEMIIepaTypy MOBITPS Ta
TPHUBAJII MOPO3H CTAJIM BKpail HECTIPUSATINBUM (DAKTOPOM IS TUTOAOBHX HACATKEHb 1

CIIPUYMHHAIN ITOINKOIKCHHSA ITJIIOJOBHUX 6p}IHI)OK, MOJIOAUX FiJIOK, BI/IHOFpaI[HO'l' JI031




y CIUHI-JIIOTOMY Ta 4€pe3 CyXy CIIEKOTHY IMOroiay, sika 3aBa)kaja pPOCTY 1 PO3BUTKY
MPAKTUYHO YCIX KYJIbTYp Y KBITHI Ta Ha MMOYAaTKy YEpBHS W MpU3Besa J0 MOCYyXU Ta
BTpaTH YAaCTHMHHM BpPOXAK0 Yy JHMIOHI Ta CEpHHI Ha OUIBIIOCTI TEPUTOPIi KpaiHH,
0COOJIMBO Y CXITHUX Ta MIBACHHHUX 00MacTax [255].

Otxe, popMyBaHHs MUIKY Ha Teputopii Ykpainu y 2010 p. BinOyBanoch B
YMOBaXx CIIEKOTHOTO CYyXOTO JiTa, 1[0 MOIJIO BITMHYTH HAa HOTO PO3BUTOK.

Y Cnoaupkiii pecnyomini 2012 p. xapakTepu3yBaBcs AYyKe€ XOJIOAHOIO
NEPIIOID TMOJIOBUHOK  JIIOTOrO, TMEPEBUILIEHHSM TEMIIEpaTypHUX HOPM IS
NOKa3HUKIB I’STH  MICALIB  (KBITEHb, YEPBEHb-BEPECEHb), MEPEBUILIECHHAM
HOpPMaJIbHOT TEMIIEpaTypH B TPaBHI 1 IUCTONAIl, CYyXUM 1 KapKUM JiToM. ['pysieHb 3a
METEOPOJIOTTUHUMH TOKa3HUKAMHM HaWOLIbIe BiJNOBiIaB HopMmaM. bepesa 1Biia B
nepiiii aexkani kitHs [281].

Otxe, popMyBaHHs MUKy Ha TepuTopii CinoBauuunu y 2012 p. BinOyBanocs B
YMOBaXx CIIEKOTHOTO CYyXOTO JIiTa, 1[0 MOIJIO BIUTMHYTH HAa HOTO PO3BUTOK.

Tabmuusa b.2.2
IMogexaaui moroaHi AaHi y pik usitinas muiaky Betula verrucosa Ehrh. s

MICI[b 3arOTOBKHM Ha Teputopii Ykpainu ta CroBauunHu

CiueHb Jlrotnii bepesenn Kgitenn
I o [m | 1 [ o [m | 1 |ojm|1]|n]|
Ykpaina, 2011 pik
Cepenns Temriepatypa nosirps, °C

HasBa mereocraniii

YopHOOHIIH -37,041-40|03|-102|-103|-41|25|24 77| 7,0 |135
Terepin 37112 (-41/05[-100] -95 | -43|25[30(83]69 |126
Kuis -38/071(-39/05|-95(-101]-27|30|41|79] 7,7 |151
Srotun -53/-06[-62|01[-114]-102]|-44|22[31|75] 73 |135
CapHu -281141-50|07|-79 | -83 |-39|35|42|81| 73 |130
MakcumanbHa Temneparypa nosirps, °C
YopHOOHIIb 2 4 1 ]10 1 -3 5 18 | 13 |18 | 20 | 25
Terepis 3 6 1 |10 2 -2 5 18 | 15 | 18 | 19 | 25
Kuis 2 5 1 |11 1 -4 5 17 | 15 | 18| 18 | 24
Srotun 2 3 0 | 10 1 -7 4 15 | 15 |16 | 19 | 24
CapHu 2 5 0 9 1 -3 7 17 | 16 |16 | 20 | 24
MinimanbHa TemnepaTypa nosirps, °C
YopHOOUIIH -13| -7 |-10| -6 | -=21 | -16 | -19 | -7 |-10| 2 | -1 | -1
Terepis -12| 5 |-12| 5| -22 | -13 |18 -8 ] -9 |1 -2 ]| -2
Kuis -14|1 51 -9 | -5]-17 ] -13 |-10| 6 | -5 | 1 1 3
Srotun -17| 6 |-15| 5 | -22 | -14 |-15]| -8 | 6 | 1| -1 ]| -2
CapHu -14| 5 |-16| 6 | -21 | -15 | -20| -3 | -9 | 1 | -1 0




IIpooosaicenns maon. B.2.2

KinpkicTs omamiB, MM

YopHoOUIIb 5 |12 | 9 | 16 7 12 0 9 | 12 |20 | 3 21
TerepiB 7 6 7 10| 14 10 0 3 7 116 3 1
Kuis 4 110 9 |10 | 12 11 0 3 5 |18 3 3
Arotun 7 19 7 8 14 3 1 3 7 |12 2 0
Capau 7 |10 ] 10 | 10 | 10 14 0 3 6 |12 | 3 1

CepenHs BITHOCHA BOJIOTICTh MOBITPS, %

YopHOOUIH 85 | 9 | 81 | 78 | 73 78 67 | 72 | 69 | 67 | 62 | 53
TerepiB 84 | 92 | 80 | 76 | 74 76 69 | 73 | 69 | 65| 65 | 54
Kuis 86 | 94 | 82 | 715 | 71 79 60 | 70 | 59 | 63| 57 | 37
SrotuH 90 | 95 | 88 | 81 | 74 76 72 | 76 | 69 | 67 | 61 | 48
Capau 88 | 95 | 86 | 718 | 72 83 72 | 75 | 65 | 75| 70 | 56

MakcumanbHa IIBUIKICT BITPY, M/C

YopHOOMITH 11 | 8 9 | 14 | 14 8 11 | 11 | 13 | 15| 11 9
TerepiB 9 8 9 |16 | 17 7 12 |11 | 15 | 17| 10 | 11
Kuis 13 | 11 | 11 | 17 | 18 8 16 | 13 |16 |17 | 14 | 11
SArotun 11 | 9 9 | 16 | 19 11 12 | 10 | 18 | 19| 11 | 11
Capau 17 | 7 7 |19 | 18 5 14 | 10 | 18 | 24 | 10 9

CaoBayunna, 2013 pik
Cepenns Temneparypa nositps, °C
Hitpa 00/-13[-1,3[10[ 07 | 35 [62]25]11]52][123]179
MakcumanbHa Temmneparypa nositps, °C
Hirpa 27112]12]33[32 ] 73 [108]71]43]92][20,2]251
MiniManbsHa Temrepatypa mnosirps, °C
Hirpa -3,1[-39[-42]-16| -11|-01 |18 [-21|-15]|11] 37| 94
KinpKicTh omamiB, MM
Hirpa 08[23/28[17| 28] 35|06 ][24]44[25]/09]0,0
CepenHst BiTHOCHA BOJIOTICTh TTOBITPSI, %0
Hirpa 85 | 88 |85 |8 | 85 | 8 | 70 | 68 | 74 [72] 62 | 55
MakcumalibHa MBUAKICTH BITPY, M/C
Hirpa 30 | 26 [ 23 | 29| 25 | 24 | 31 |37 ]29]28]| 21 | 22

[Ipumitka: JlaHi 1O METEOCTAHINSIM, PO3TAIIOBAHUM HAWOMMKYe OO0 TMYHKTIB JOCIHIKEHbB:
YopuoOwmib — cMT. [BankiB (52 kM), TerepiB — cmT. boponsuka (34 km), SArotun — M. [lepescnas-
XMenbHUIIBKUH (46 kM) 1 ¢. Xorpku (65 kM), Capau — M. Ky3HenoBchbk (54 kM)

VY pik usitinas bb 3umoBi micsani nepmioi nexkaau 2011 p. B Ykpaini Oynu
BIIHOCHO TEIUIMMH, BECHSIHI MICALI BIA3HAYMINCSA 3HAYHUMHU KOJHMBAHHIMH
temrneparypu moBitpsa. [lopiBasHo 3 mMuHynum 2010 p. 3adikcoBaHo MeHIe
HEOE3MEeYHUX 1 CTUXIMHUX T1IPOMETEOPOTOTIUHUX SBUII (T1APOIOTIYHUX CTUXIHHUX
saBuIl B3aranxi He Oyno). IlpoTe KUTBKICTh BHMAAKIB Pi3KOi 3MIHW TOTOIU JEIIO0
30uTpIIIIIach. HalOLThII HECTIPUSTIMBUMHU JJIsi OaraThOX Taly3ed TOCIOJapCTBa
Oynu morogHi ymMoBM y IroToMy. Jlpyra Ta TpeTs OeKaaW MICAIS BHUSIBUINCS
HaWXOJIOMHIMKUM TepiogoM 3uMoBoro ce3zony 2010-2011 pp.: cepemns mo0oBa

TeMreparypa Oyia HIK4Yor 3a HOpMy Ha 4-11 °C. 9-13 mrororo cmoctepiraBcs



HalOUIbII CKIAAHUN mepioA Uil (PYHKIIOHYBAHHS TOCHOJAPCHKOTO KOMILIEKCY
VkpaiHu Ta JKUTTEQIAJIBHOCTI HaceleHHs. BHacligok mNepeMilleHHs aKTUBHHUX
nuKIoHIB 13 CKaHAMHABII criocTepiraaucs CKjIajHl MOTOAHI YMOBHU: BUIAJaB CHIl Ta
MOKpU CHIT (HeBEIUKHUM 1 moMipHuit), 9-12 mrororo micigsmu 3 gomeMm. B Ykpaini,
KpIM KpailHbOro MIBJHS, CHOCTEPITAJIUCh HAJIMMAHHS MOKPOTO CHITY, OXeJlelb,
XYpPTOBUHH, OpUBH BiTpY 1524 M/c. TemmnepaTypa noBiTpsi 3HU3WIACH 1 CTAHOBUIIA
13-14 mtotoro BHOUi 8-16 °C Mopo3y, Ha miBHOYI Ta 3axo/1 10 19 °C, Baens 4-12 °C
Mopo3y [282].

Taxi morogHi yMOBU Ha TepuUTOpPii YKpaiHU B MICSALI MEpe] CE30HOM I[BITIHHS
nepes, bb B Tomy 4mcii, He MOTJIM HE BIUTMHYTH HA JaTH NIOYATKY CE30HY.

VY ciuni 2013 p. B CroBartipkiii pecnyOdiiii TemrepaTypa MmoBiTps BiJOBigaia
HOpMi, ajie OyJau XapakTepHI MOHAJHOPMOBI OMAaIX 1 CEpelHs BITHOCHA BOJIOTICTh
HOBITPs. Y JIOTOMY TEMIIEpaTypa MOBITPs (CEpeIHsl MiCsSYHa, CEPeTHsI MaKCHMallbHa
1 MiHIMaJIbHa J000BI, a0CONIOTHI MAakKCUMyM 1 MIHIMyM) Oylia BUIE HOPMH, SIK 1
BIJIHOCHA BOJIOTICTH TIOBITPs. Y Oepe3Hl BUIMAJIa HAI3BUYANHO BEJIMKA KUIbKICTh
CHITY, TeMIlepaTypa MOBITpsS Oyia IyKe HU3BKOK. A yXe B KBITHI TemIepaTypa
nepeBuInMia HopMmy. Micsaupb OyB HAJ3BHUYAHO CyXHMM. 3 KIHILS JAPYroro THXKHS
noyvana 1BictTu Oepeza [283]. Kaptu cepemHix MICAYHHUX TeMIIEpaTyp 1 3arajbHOI
KUTBKOCTI omaaiB 3a nepiry aekany 2013 p. HaBeneno Ha puc. b.2.1.

Taxi pizki 3MiHHM B TIOT0/1i HAa TepuTopii CII0BaUYMHU Y MICAI TIEpPeT [BITIHHAM
BIUIMHYJIM Ha JIaTH MOYaTKy Oepe30oBoro ce3oHy. Jlrotuit OyB ayke TeriuM (JIiuHa
movajia IBICTM Ha TOYATKy JIIOTOro) i Oepe3a © 3amBima y OepesHi, ajie pi3ke
3HIDKCHHS TEMIIEpaTypu 1 BUIAJAHHS MOHAJHOPMOBOI KUIBKOCTI CHITY BiIJaHId
1[el poliec Ha THKJICHD IMI3HIIIE 32 MUHYJIHH PiK (BIACHI CITIOCTEPEKEHHS ).

Tax six micug 30opy nunky bb B Ykpaini po3ramoBani B mexax 51° 20' — 49°
54" mH. 11, 3HAYEHHS METEOPOJIOTIYHUX TMOKAa3HUKIB CTATUCTUYHO HE MOBUHHI
BIJIPI3HATHCS TMPOTATOM JOCHIDKyBAaHOTO Tmepiomy. Bmme wmereodaktopiB OyB
OJTHAaKOBHM Ha yC1 MICIIs 3pocTaHHs. Tak sk CIoBaIlbKi 3pa3Ku MIJIKY 3arOTOBJICHI Ha
TEPUTOPIi OJHOTO MICTa, TO 1 B IIbOMY BHIMAJKy HEMAa€ BIAMIHHOCTEH y BIUIHMBI

norogu Ha ¢opmyBaHHa nuiky. [loyaTtox ce3oHy mnuikyBaHHs bb y Hamomy



BUIIAAKY HAC HE I_IiKaBI/ITB, OCKUIBKH ITHJIOK MU 3arOTOBJISIIN 10 MOMCHTY BUXOOY I13

13 IMIAKIB.
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Puc. b.2.1 Kaptu cepeanix MiCSUHUX TEMIEPATYp 1 3aTIbHOI KUTBKOCTI OMaiB Ha
tepuropii CroBauunHu 3a nepury aekagy 2013 poky 3a qaHuMH

Cn0BanbKOro TriAPOMETEOPOIOTYHOTO 1THCTUTYTY



Jonarok B

Taomuis B.1.1

Binnecenns cmyr [U-cniektpi munky Betula verrucosa Ehrh.

XBHITbOBE UnCIIO (CM ™) Bibpairis XiMi4yHa Tpyna, pe4yoBrUHA
3388 v(OH) ROH, Bona
3010 v(=CH) HEHACHYCHI1 JKUPHI KUCITIOTH
2960sh Vas(CH3) OLIKHM
2926 Vas(CH2) JTiniau
2873 vs(CHz) OlIKH
2854 vs(CHy) JTiau
1738sh v(C=0) ckiaiHi eipu
1710sh v(C=0) OpraHivyHi KACJIOTH
1678 v(C=0) apOMaTUYH1 CIIOTYKHU
1655 amiz [ OUIKHU
1636 v(C=C) apOMaTUYHI CIIOTYKHU
1604 v(C=C), apOMaTUYH1 CIIOJTYKH, COJI1 OPraHIYHUX
v.s(COO)) KHCJIOT
1548 amiz 11 OUIKHU
1518 v(C=C) apOMAaTHYH1 KUCIIOTH
1467sh d(CHy) JMIIU
1454 das(CHz) OLIKM
vs(COO),
1415 3(0OH), COJIl OPTaHIYHUX KUCIIOT, BYTJIEBOIN
d(CH)
1246 VE)((:((:) (gj))’ CKJIaJH1 eipH, OpraHiuHi KUCIOTH
1150 Vé?g}%)’ noJricaxapuiu
1106sh v(CO),
1078 v(CQC), BYTJICBOIH
d(COH)
1048 v(CO),
1025 v(CC), BYTJIEBO/IH, OUTKH
930 v(CN)
836 v(OH) MEKTUH
700
579 CKEJeTH1 BYTJICBO/IH, OUTKHM, apOMaTHYHI CTIONYKH
534

[TpumiTka: v — BaJeHTHI KOJUBaHH], O — JedopMaliliHi KOJMBAaHHA, S 1 &S — CHMETPHUYHI i
AHTHCHMETPHUYHI KOJIMBAHHS BIIMOBIIHO, Sh — mieue




[Iponosxenns nonarky B

Taonuis B.1.2

Binnecenns cmyr Paman-criektpis nuiky Betula verrucosa Ehrh.

XBWJILOBE YHCIIO (CM'l) Bibpairis XiMi4yHa Tpyna, pe4yoBrUHA
amipn |, . ..
1653 W(C=C) OLIKH, JIITIAN
1605 v(C=C) apOMAaTHYH1 CIIOJYKH
O(CHyp), .. )
1447 8.o(CH) T, OLIKH
1365 ds(CH3) OUIKM
O(CH), ) .
1338 S(NH) OUIKHM, HYKJIETHOB1 KUCJIOTH
1312 7(CHy) JTIiau
1263 amin 11 OLTKH
1207 v(PO) docdart, HyKJIETHOB1 KUCIOTH
5(CH), . .
1169 5(NH) OUIKHM, HYKJIETHOB1 KUCJIOTH
v(CC), ..
1126 v(CO) T, BYTJEBOAU
1109 v(CO),
1080 v(CO), JITU, BYTJIEBOIH, OLTKU
1063 v(CN)
1005 CHHEXAHHD deHinananin, OUTKU
KUTBIIS
978 CKEJIETHI JITIIA, BYTJIEBOIH, OLTKU
852 CIUXAHHSI) -
830sh KUIBIA THPOSHA, DUIKH
785 CHHEXAHHID HYKJIETHOBI KUCJIOTH
716 KLJIbIA Y
642 ne(prMaulﬂ TUPO3HH, OUTKH
KITBIIS
536 v(SS) IIUCTUH, OUTKH
448 ©(OH) BYTJIEBOJIU

[IpumiTka: v — BajJeHTHI KoJIuBaHHSA, 0 — aedopMalliiiHi KOJIMBaHHSA, S 1 @S — CHMETPHYHI 1
AHTHCUMETPHUYHI KOJUBAHHS BiAMOBIAHO, Sh — mcue




[Iponosxenns nonarky B
Tabmuna B.2.1

[TopiBHSIHHS 3HaYEHb BMICTY acKopOiHOBOT KHCIIOTH B Ky Betula verrucosa Ehrh. 3amexno Big miciis 3pocTaHHs

meTtosioM bondeponi

?;IT;I‘:;I 1 3 4 5 6 7 8 9 2b 2a

1 0,000000 | 0,000000 | 0,000000 | 0,000000 | 0,000000 | 0,000000 | 0,000000 | 0,000000 | 0,000000
3 | 0,000000 1,000000 | 1,000000 | 0,000843 | 1,000000 | 0,000012 | 0,000000 | 1,000000 | 0,024736
4 |0,000000 | 1,000000 1,000000 | 0,097110 | 1,000000 | 0,000962 | 0,000000 | 1,000000 | 1,000000
5 |0,000000 | 1,000000 | 1,000000 0,020602 | 1,000000 | 0,000221 | 0,000000 | 1,000000 | 0,596749
6 | 0,000000 | 0,000843 | 0,097110 | 0,020602 0,011379 | 1,000000 | 0,000000 | 0,028373 | 1,000000
7 10,000000 | 1,000000 | 1,000000 | 1,000000 | 0,011379 0,000128 | 0,000000 | 1,000000 | 0,339405
8 | 0,000000 | 0,000012 | 0,000962 | 0,000221 | 1,000000 | 0,000128 0,000000 | 0,000298 | 0,111227
9 | 0,000000 | 0,000000 | 0,000000 | 0,000000 | 0,000000 | 0,000000 | 0,000000 0,000000 | 0,000000
2b | 0,000000 | 1,000000 | 1,000000 | 1,000000 | 0,028373 | 1,000000 | 0,000298 | 0,000000 0,803688
2a | 0,000000 | 0,024736 | 1,000000 | 0,596749 | 1,000000 | 0,339405 | 0,111227 | 0,000000 | 0,803688

[Tpumirka: >kupHUM MPUGTOM BUIUICHO TOCTOBIPHY PI3HUIIO MIXK 3pa3KaMu




Honarok I'

Taomums [M.1.1

[TopiBHSIHHS 3araibHOT aHTHOKCUAAHTHOI aKTUBHOCTI MKy Betula verrucosa

Ehrh. 3 micus 3arorosku BV1 i 3 penrtu Teputopiit Ykpainu

3MiHHI Micust 3arotoBku | t- 3HaUCHHS p
BV2a 2.80* 0,023
BV2b 2 52% 0,036
BV3 -3,74% 0,006
Bona BVI —gva 697 0,000
BV5 6,18* 0,000
BV6 0,67 0,522
BV2a -3,39% 0,009
BV2b ~4.93* 0,001
BV3 2.60* 0,032
Eraron BVI mBva 110,32 0,000
BV5 21,21% 0,001
BV6 -3,03* 0,016
BV2a -60,51* 0,001
BV2b -69,84* 0,001
BV3 9.37* 0,000
Merason BV1 BV4 ~97,13* 0,001
BV5 ~102,55* 0,001
BV6 72,52% 0,001

[Tpumitka: * — BigmiueH1 3HaunMi t-KpuTepii CThIOIeHTa

Tabmuusa '.1.2

[TopiBHSHHS 3arajibHOI aHTHOKCHIAHTHOT akTUBHOCTI muiky Betula verrucosa

Ehrh. 3 micust 3arorosku BV2a i 3 perrtu Teputopiit Ykpainu

3MiHHI Micr1is 3aroToBKU t-3HaUYCHHS p

BV2b -3,97* 0,004

BV3 -5,62* 0,001

Bona BV2a BV4 -8,60* 0,000
BV5 -8,00* 0,000

BV6 -1,86 0,100

BV2b -2,80* 0,023

BV3 5,14* 0,001

Etanon BV2a BV4 -10,21* 0,000
BV5 -27,70* 0,001

BV6 -1,00 0,345




IIpooosowcenns maon. 1'.1.2

BV2b -11,23* 0,000
BV3 44,60* 0,001
Metanon BV2a BVv4 -42,99* 0,001
BV5 -45,98* 0,001
BV6 -10,74* 0,000

[TpumiTka: * — BimmiveHi 3HaunMi t-kpurepii CThoeHTa
Tabmuusa I'.1.3
[TopiBHsHHS 3arajbHOT aHTHOKCUIAHTHOT aKTUBHOCTI MKy Betula verrucosa

Ehrh. 3 micus 3aroroeku BV2b i 3 pemitu repuropiii Ykpainu

3MiHHI Miciist 3aroToBKH t-3HauEHHS p
BV3 0,03 0,979
BV4 -1,58 0,153
Boza BV2b BV5 -0,68 0,518
BV6 1,03 0,333
BV3 6,24* 0,000
BV4 -3,99* 0,004
Erason BV2b BV5 -14,03* 0,001
BV6 0,95 0,372
BV3 53,2* 0,001
BV4 -31,56* 0,001
Mertanon BV2b BV/S 33.56* 0.001
BV6 1,31 0,226

[Tpumirtka: * — BigmiueHi 3HaunMi t-kputepii CThIo/IeHTa
Taomuusa I'.1.4
[TopiBHSHHS 3arajabHOI aHTHOKCHIAHTHOT akTUBHOCTI muiky Betula verrucosa

Ehrh. 3 micus 3arorosku BV3 i 3 penrtu Teputopiit Ykpainu

3MiHHI MicIis 3aroToBKU t-3HaUYECHHS p
BVv4 -2,27 0,053
Bona BV3 BV5 -1,05 0,326
BV6 1,15 0,284
BVv4 -9,78* 0,000
Etanon BV3 BVS5 -16,70* 0,001
BV6 -4,71* 0,002
BVv4 -78,12* 0,001
Meranon BV3 BVS5 -81,56* 0,001
BV6 -54,54* 0,001

[TpumiTka: * — BigmiveH1 3HauuMi t-kpurepii CThroJieHTa




Taomuus [.1.5

[MopiBHSIHHS 3araibHOI aHTHOKCUAAHTHOI aKTUBHOCTI MKy Betula verrucosa

Ehrh. 3 micus 3aroroBku BV4 i 3 penrtu Teputopiit Ykpainu

3MiHHI Miciist 3aroToBKH t-3HaUEHHS p
e |- 1ol
N e
Meraor B4 | pve | amir 0005

[Ipumirka: * — BiAMiueH1 3HaunMi t-kpurepii CThroIeHTa

Taomuus [.1.6

[MopiBHsIHHS 3arajbHOT aHTHOKCHAAHTHOT aKTUBHOCTI MKy Betula verrucosa

Ehrh. 3 micuig 3arorosku BV5 3 BV6

3MiHHI t-3HaYEeHHS p
Bona 1,74 0,120
Eranon 11,46* 0,003
MeTtaHoi 37,85* 0,000

[Tpumitka: * — BigmiueH1 3HaunMIi t-KpuTepii CThIOIeHTa

Tabmuusa I'.1.7

[TopiBHSHHS 3arajgbHOT AaHTHOKCUIAHTHOT aKTUBHOCTI MHJIKY

Betula verrucosa Ehrh. 3 BV7, BV8 i BV9

3MiHHI Miciid 3aroToBku | t-3HayeHHS p

BV8 -6,92* 0,000

Bona BVY BV9 -10,47* 0,006
BV8 BV9 0,52 0,616

BV8 0,00 0,999

Etanon BVY BV9 -1,40 0,200
BV8 BV9 -0,24 0,817

B\/7 BV8 10,10* 0,008

MeTtaHnon BV9 0,49 0,636
BV8 BV9 -10,04* 0,008

[TpumiTka: * — BigmideH1 3HauuMi t-kpurepii CThroJieHTa




Jonaroxk J{
Ta6muus J1.1.1
Pe3ynpTaTu nepeBipku JaHUX Ha HOPMAJIBHICTh PO3IMOALTY 32 JOIOMOI'OI0 KPUTEPIIO

Konmoroposa-CmipHoBa

Ykpaina CiioBauunHa
3MiHHI1 N | Max Konamoropos- N | Max Konamoropos-
D CMipHOB D CmipHOB
[lonspHa Bich, um 420 | 0,04 p>0,20 180 | 0,04 p>0,20

ExBartopiansauit niamerp, pm | 420 | 0,03 p>0,20 180 | 0,04 p>0,20

KyT po3ramryBaHHS anepTypu
710 KOHTYpY TuiIkoBoro 3epHa, | 420 | 0,02 p>0,20 180 | 0,06 p>0,20
deg

i[rlsMeTp HOPH BHYTPILIHIH, 420 0,06 p<0,10 180 | 0,06 p>0,20

Pebpo anonopianbHOTrO MOJIA,

“m 42010,03| p>020 |180(0,04| p>0,20

IMpumitka: N — mHOMep; max D — D crarucrtuka Kommoroposa-CwmipaoBa; p > 0,20 piBeHb
nocToBipHOCTI Max D

Tabmums J1.1.2
[opiBHsHHS Mopdosoriunux o3Hak muiaky Betula verrucosa Ehrh. 3 mics

3arotoBku BV1 13 pemru teputopiit Ykpainu

3MiHHI Micus 3aroTOBKHA t-3HaYeHHS p

BV2a 2,784727* 0,006

BV2b 0,019706 0,984

. BV3 0,58934 0,557

ITonsipHa Bich BV1 BV 1168260 0.095
BV5 2,67960* 0,008

BV6 1,21845 0,225

BV2a 1,802926 0,074

BV2b 0,234863 0,815

ExBaTopianpHuUil 1iamMmetp BV1 BV3 0,07299 0,942
BV4 -2,22110* 0,028

BV5 -0,14291 0,887

BV6 -0,49204 0,624

BV2a 3,952917* 0,000

Kyt po3raimyBanss aneptypu 10 BV1 BV2b 5,844009* 0,000
KOHTYpPY MHJIKOBOTO 3€pHA BV3 4,75217* 0,000
BV4 3,23182* 0,002




IIpooosoicenns maobn. /].1.2

BV5 5,10398* 0,000
BV6 1,63367 0,105
BV2a 2,991207* 0,003
BV2b 1,852775 0,066
JliameTp nmopu BHYTPIIIHIN BV1 BVS -1,6380 0.9
BV4 0,50828 0,612
BV5 -1,08338 0,281
BV6 3,76934* 0,000
BV2a 2,492164* 0,014
BV2b 0,864020 0,389
Pebpo anonopianbHOro moJs BV1 gxi __201;3151577133* 8:882
BV5 2,50614* 0,014
BV6 -1,32796 0,187

[Ipumirka: * — BiaMiueH1 3HaunMi t-kpurepii CThioIeHTa

Tabmums J.1.3

[MopisastHHS MOpdosToriyHnX o3HaK muiky Betula verrucosa Ehrh. 3 miciis

3arotoBku BV2a 13 pemrtu teputopiit Ykpainu

3MiHHI Micus 3aroTOBKHA t-3HaYeHHS p
BV2b -2,49567* 0,014
BV3 -1,83492 0,069
[TomsipHa Bich BV?2a BV4 -4,13845* 0,000
BV5 -0,19248 0,848
BV6 0,52244 0,602
BV2b -1,66393 0,099
BV3 -1,88295 0,062
ExBaTopianpHuUil 1iamMmetp BV2a BV4 -3,95626* 0,000
BV5 -2,17476* 0,032
BV6 -0,18265 0,855
BV2b 1,22752 0,222
Kyt po3ramyBanHs anepTypu 10 BV3 0,46056 0,646
KOHTYPY MHJIKOBOTO 3€pHa BVZa BV4 -1,17808 0,241
BV5 0,45940 0,647
BV6 -0,80572 0,422
BV2b -1,30275 0,195
BV3 -4,61066* 0,000
JliameTp mopu BHYTPILTHIN BV2a BV4 -2,86790* 0,005
BV5 -4,26926* 0,000
BV6 -3,59642* 0,000
Pe6po amonopiabHOTO TOJIs BV2a BV2b -1,89897 0,060




IIpooosowcenns maon. /{.1.3

BV3 -2,49321* 0,014
BV4 -5,40799* 0,000
BV5 -0,24322 0,808
BV6 -0,94383 0,347

[TpumiTka: * — BigmiveHi 3HaunMi t-kpurepii CTh0eHTa
Ta6muus J1.1.4
[MopisastHHS MOpdosTorivHUX 03HaK UKy Betula verrucosa Ehrh. 3 miciis

3arotoBkr BV2D i 3 pemrtu Teputopiit Ykpainu

3MiHHI Micig 3aroToBku | {-3HAYEHHS p
BV3 0,52244 0,602
: BV4 -1,52894 0,129
[TonspHa Bich BV2b BV/5 238280 0.019
BV6 1,08110 0,282
BV3 -0,18265 0,855
: . BV4 -2,60331* 0,010
ExBaTopiasibHUI q1aMeTp BV2b BVS 2043034 0.668
BV6 -0,79434 0,429
BV3 -0,80572 0,422
Kyt po3sramyBanss aneprypu 110 BV2b BV4 -2,717973* 0,006
KOHTYPY IMHJIKOBOTO 3€pHA BV5 -0,91535 0,362
BV6 -4,11750* 0,000
BV3 -3,59642* 0,000
: . BVv4 -1,59839 0,113
JliameTp mopu BHYTPIlIHIN BV2b BV/5 317724* 0,002
BV6 1,89240 0,061
BV3 -0,94383 0,347
: BV4 -4,07415* 0,000
Peb6po amomnopiaabHOTO OIS BV2b BV/S 1.87242 0,064
BV6 -2,49253* 0,014

[Tpumitku: * — BiaMiueH1 3HaunMi t-kpurepii CTblofieHTa
Tabmums J.1.5
[TopiBHssHHES MOpdooriuHnX o3HaK MKy Betula verrucosa Ehrh. 3 mics

3arotoBku BV3 13 pemrtu Teputopiii Ykpainu

3MiHHI Micus 3arotoBkd | {-3HaYeHHs p
BVv4 -1,98359 0,050
[TomsipHa Bich BV3 BV5 1,706264 0,091
BV6 0,49396 0,622




IIpooosowcenns maon. /].1.5

BV4 -2,54879* 0,012
ExBaTopianbHuit qiamMmetp BV3 BV5 -0,250154 0,803
BV6 -0,64024 0,523
KyT po3ramryBaHHS anepTypu 10 Bv4 -1,80125 0,074
KOHTYpY MHJIKOBOT'O 3€pHA BVS BVS -0,035065 0,972
BV6 -3,12400* 0,002
BV4 2,43887* 0,016
JliameTp nopu BHYTPILIHIN BV3 BV5 0,709744 0,479
BV6 5,65765* 0,000
BV4 -2,59687* 0,011
Pebpo anonopianbHOro MoJis BV3 BV5 2,494114* 0,014
BV6 -1,12514 0,263

[Ipumirka: * — BiAMiueH1 3HaunMi t-kpurepii CTbroIeHTa

Ta6mums J[.1.6

[MopisastHHS MOpdosToridyHKX 03HaK UKy Betula verrucosa Ehrh. 3 miciis

3arotoBku BV4 13 pemrtu teputopiit Ykpainu

3MiHHI Miciis 3arotoBku | t-3HaYeHHs p
: BV5 4,07917* 0,000
Hosspra sich BV4 "BV | 2,67540 0,009
B : . BV4 BV5 2,48517* 0,014
KBaTOpiaJbHUH JiaMeTp BV6 2 02860 0,045
Kyt po3ramyBanss aneprypu 110 BV4 BV5 1,92737 0,056
KOHTYPY IMHJIKOBOTO 3€pHA BV6 -1,50380 0,135
JliameTp mopu BHYTPIIIHIN BV4 BVS -1,88337 0,062
1P TOPH BHYTP BV6 | 3,78660* 0,000
: BV5 5,74791* 0,000
Pebpo anmomnopiacbHOTO MOJIS BV4 BV6 1.80838 0.073

[Tpumirtka: * — BigmiueHi 3HaunMi t-kputepii CThIoIeHTa

Tabmums J1.1.7

[TopiBHsiHHES MOpdooriuHnX o3HaK MKy Betula verrucosa Ehrh. 3 mics

3aroroBku BV513 BV6

3MiHHI t-3HaUCHHS p
ITomsipHa Bich -1,29198 0,199
ExBaTopianpHuil 1iamMmetp -0,43045 0,668
Kyt po3ranryBanHs anepTypu 10 KOHTYPY -3.34136* 0,001
MTAJIKOBOTO 3€pHA
JliameTp mopu BHYTPIlTHIN 5,37785* 0,000
Pebpo anmomnopiabHOTO MOJIS -4,34315* 0,000

[Tpumitka: * — BigmiveHi 3HauuMi t-kpurepii CThioJieHTa




Tabmums /J1.1.8

[TopiBHssHHS MOpdosoriuHnx o3Hak muiky Betula verrucosa Ehrh. 3arorosnenux y

CrnoBauunHi
3MiHHI Miciis 3aroToBKH | {-3HaYeHHS p
B\/7 BV8 1,993609* 0,049
[TonsipHa Bich BV9 -0,254806 0,799

BV8 BV9 -2,04093* 0,043

*
B\/7 BV8 3,966274 0,000

ExBaTopianibHult qiamMmetp BV9 0,790493 0,431

BV8 BV9 -3,11790* 0,002

BV8 3,177030* 0,002

Kyt po3ramyBanHs aneprypu 10 BV7 BV9 3.002433* 0,000
KOHTYpY MHJIKOBOT'O 3€pHA BVS BV9 0.76701 0,445
B\/7 BV8 0,259688 0,796
JliameTp nopu BHYTPILIHIN BV9 1,441894 0,152
BV8 BV9 1,18406 0,239
B\/7 BV8 4,710499* 0,000
PeGpo anonopianbHOTO MOJIA BV9 4,912354* 0,000
BV8 BV9 0,42871 0,669

[Tpumitka: * — BigmiueH1 3HaunMi t-KpuTepii CThIOIeHTa




Honarok E

Taonuis E.1

Koediuientn kopensuii Mi>k BMICTOM aCKOpOIHOBOI KUCJIOTH B MUJIKOBUX 3€pHAX

Betula verrucosa Ehrh. ta aHTHOKCHUIAHTHOO AKTUBHICTIO

AcKopO1HOBa KUCJIOTa

Po3uunnuku -
3arajbpHa Ykpaina CioBauunHa
Bona 0,29 -0,27 -0,72*
Eranon -0,58* -0,31 -0,13
MeTtaHon -0,59* -0,67* -0,10

[Ipumirka: * — BiAMIY€HO 3HAYYIL1 KOPEJALINHHI 3B I3KU




Jonatok K
Taomus K.1

Kopensiiis Mk moporoBuM HUKIOM aMIUIiikaiii Ta aHTHOKCHIAHTHOIO

aKTUBHICTIO
Inina Hoporquﬁ LK Boauun CnuproBuii
amrutiikaii EKCTPAKT EKCTPaKT
IToporoBwii MK 1,0000 0,5753° 0,7124*
amrntidikamii p=--- p=0,031" p=0,004"
Bonii excrpakr 0,5753° 1,0000 0,4304
p=0,031° p=--- p=0,125
CrnproBHii excrpaKkt 0,7124° 0,4304 1,0000
p=0,004" p=0,125 p=---

[Tpumitka: kopensiii 3nauymri mpu p<0,05




Jonatok 3

Taomus 3.1

CGpCI{HBOprnOBi IIOKAa3HUKH OJIA BUABJIICHHS «iI[GaJ'IBHOFO» 3pa3Ky IHJIKY

Suinmi [Tapx bins noporu Jlic bins aepoapomy
Mean (o) Mean (o) Mean o Mean o
[TonsipHa Bich 18,4 0,5 18,5 0,8 18,5 0,3 18,3 1,4
ExBaropiansHuii giamerp 23,4 0,8 23,9 1,3 23,3 0,3 23,4 1,4
Kyt 103,8 51 103,8 6,4 99,0 15 |103.1 7,7
JliameTp mopu BHYTpIlIHIN 3,1 0,3 3,0 0,3 3,4 0,1 3,0 0,4
Eﬁiﬂo anOMOPIAIBHOTO | 5y 6 | 97 | 244 | 25 | 266 | 05 | 268 | 15
Bonuii ekcTpakT 81,5 2,7 80,7 4,2 84,1 1,1 82,7 2,4
CriupTOBHIA €KCTPAKT 76,8 13,8 83,7 11,1 60,3 3,2 78,8 0,6
MeTaHOJIOBUI €KCTPAKT 65,8 15,0 88,6 71 51,4 1,0 69,3 2,6
AK 0,57% 0,46% 0,55% 0,46%
Betv1l 0,74 2,04 1,00 4,13
d1aBoHOIH 1,8 | 09 1,7 | 06 | 11 | 001 | 315 ] 0,03
Mipucturosa XK 2,2% 3% 1,8% 2,1%
ITenTonemumona KK 0,5% 1,1% 0,3% 0,3%
ITanesmiTHOBaA KK 35,4% 33,1% 34,4% 32,7%
CreapuroBa KK 4.4% 4% 3,6% 4.5%
Oneinosa XK 27,5% 30,1% 27,4% 34,4%
Jlinonesa XXKK 28,9% 27,2% 30,8% 24,5%
Jlinonenona KK 0,8% 0,9% 1,4% 1,2%
Apaximonoa XXK 0,3% 0,4% 0,3% 0,3%
> HXK 42,5% 41,3% 40,1% 39,6%
> HHXK 57,5% 58,6% 59,9% 60,4%
> ITHXK 30% 28,5% 32,5% 26%
Binok 24,5% 21,8% 22,6% 21,8%
Kammiii (Cd) 0,1 0,005 | 0,05 | 0,005| 0,6 | 0,005| 0,2 0,005
ITirom6yMm (Pb) 0,3 0,05 0,2 0,05 0,3 0,05 0,5 0,05
I'igpapriym (Hg) 0,003 | 0,002 | 0,005 | 0,002 | 0,004 | 0,002 | 0,005 | 0,002
Xpowm (Cr) 0,5 0,3 0,8 0,3 0,5 0,3 0,9 0,3
Mumn’six (As) 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
Hikens (Ni) 1,6 0,2 0,7 0,2 2,4 0,2 2,1 0,2
Cenen (Se) 0,2 0,1 0,2 0,1 0,7 0,1 0,1 0,1
Kob6ansT (Co) 0,1 0,1 — 0,1 0,2 0,1 0,1 0,1
>~ BM 3,1 2,3 4,9 4,2
HCT-tect 49,4% | 26,3 |479% | 22,4 |61,3% | 32,6 — —
CLK 0,5 0,3 0,5 0,3 0,9 0,7 — —
i, % 80,3 9,9 82,3 7,5 - - — —
dy 6,9 1,9 7,5 2,5 — — — —
Enterobacteriaceae 3,1 1,7 3,0 2,0 0,7 1,2 4,2 0,1
A(ua)epobHi bakTepii 3,9 1,0 3,7 1,6 4,7 0,3 49 0,2
MikpocKomuHi Tpudu 3,2 0,8 3,4 0,5 41 0,1 3,4 0,2
3a0pyanenns 34 | 12 | 34 | 14 | 32 | 03 | 41 01
MIKpOOpraHi3sMaMu

HpI/IMiTKaZ N — JIOCJ'Ii,I[)KeHHH HE IMPOBOJMIJIOCH; MEaN — CEpeAHE 3HAYCHHSI, G — CTaH. BiIlXI/I.HeHHSI




Honatok K
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CroBanbKHii arpapHuii yHiBepcuTeT B HiTpi
dakynbTeT arpo6iosiorii i npoA0BOJILYMX pecypciB
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yCnilHO 3aKiH4YHJ/Ia HAYyKOBe CTaXKyBaHHA
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B paMKax
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Mopdhonoziuni i ximiuni 3minu e nuaky 6epesu 6opodasuacmoi (Betula
verrucosa Ehrh.) 8 3aaescrHocmi 8id micys 3poCmMaHHA 3 Memoio
cmeopeHHs diazHoCMuUYHUX | mepanesmu4HuUX npenapamie
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Honatok JI

AKT
1PO BOPOBA/KEHHS Pe3y/ILTaTiB AHcepTauiiinoi poborn

Llesuosoi Tersnn Boaoanmupisnn

Hassui aani (Spiewak et al., 1996, Trivedi et al., 2003, Heydenreich et al., 2011, Mittag et al.,
2013), mo Mikpobionoriyne 3a6pyAHeHHs THIKY MOXE CTaTH IPHYHHOIO 3a0py/AHEHHS AIEPreHHHX
EKCTPaKTiB, SKi BHKOPHCTOBYIOTHCS JUIA JIKYBAHHS QlepriyHuX 3axBOpIOBaHb B aiepreH-
cneuudiuniii imynorepanii (CIT), wo. Bianosiano, nosnauyurThes Ha ii edexkrusnocti. Iluakosi
eKCTpaKTH, 1o BHKOpHCTOBYIOThes Juid CIT Mmaiote ayxe 3MiHHEMHA BMICT ainonojicaxapiis
(JITIC). JITIC i3 30BHIMIAKOTO CEpeIOBHINA TOCHIIOIOTL anepriuni peakiii B ceHcubinizoBaHMX
oci6. Bouu Gy/1H BHSB/ICH] Ha MHIKOBHX 3€PHAX Ye€pe3 NMPUCYTHICTL rPaM-NO3UTHBHKX OakTepiii Ha
ix nosepxni. Tomy Take «sunaakose» npmiiManis JITIC i3 eKcTpakTamMM NMHIKOBHX ancpreHis
nporsroM CIT ne moxe Oyrn kopucHHM. | X04a KOMNOHEHTH i3 MaloOl0 MOJEKYISPHOIO Macolo
BHAANIOTHCA 3a Aonomoroo miamizy, suganuta JINIC i inmi MikpoGHI NPOAYKTH 3 BEIHKOIO
MOJIEKYJIAPHOIO MAcol0 He BJAEThCs. 3po3ymino, mo OakrepiaibHe 3a0pyAHEHHS lepreHHHX
npenaparis ;s CIT ne suriane.

3anoGikHHMHE 3aX0/laMH B JIaHOMYy BHNAAKy Moxe OyTH JOTPHMaHHS PEKOMEHIALIH 100
3arOTOBKH 1 MOBOJDKEHHS 3 MAIKOBOKO CHPOBHHOIO: 30ip, CyliHHs, 30epiranHs 94 BHKOPHCTAHHS, a
TAKOXK MPOBE/ICHHS NONEPEHLOr0 MiKpOOiOIOriYHOrO aHaNiI3Y.

IIpoBeaeHi €KCNICPHMEHTANBHI JOCTHI/UKEHHS. 3 BH3HAYeHHA Mikpobionoriusoro 3abpyaHeHHS
muiky Betula verrucosa Ehrh. 3anexmno Bij periony noxo/keHHs B paMKax auceprauiiinoi poSoru
«bionoriuna akTHBHicTL MHAKY Gepesn Goponasuactoi (Betula verrucosa Ehrh.) B 3anexnocTi Bin
MiCILs 3pOCTaHHA» Ha 3200YTT HAyKOBOrO CTyNeHs Kanauaara 6ioNoriyHuX Hayk 3i cneniansHocT
03.00.16 — ekonoris M03BOJMIM BHABMTH HE JMIIe MIKpobiosnorivHy sKicTb, a # JOCTOBipHI
BiZIMIHHOCTI 3aJI€XKHO B/l YMOB 3pOCTaHHs Aepes. byjio BCTAHOBIICHO, 110 B IOCII/DKYBAHHX MICILAX
3aroTOBKH ITHJIKOBOI CHPOBHHH piBeHb 3a0py/HEHHS MHIKY OZHOPiAHMI: ynM Ginbin 3abpy/nennit
MAJIOK, THM Giibina iIMOBIPHICTb, 10 B A@HHX MICIAX 3POCTaHHS TaKWii Ke piBeHb 3a0pyaHeHHS
Ma€ NPaKTHYHO BECh ITHJIOK, | HABIAKH.

Otpumani AaHi JaiH 3MOTY NPOAHATI3YBaTH Ta Po3poOMTH pekoMeHauii mozao 36opy Ta iHIMX
onepailiii MOBOUKEHHS 3 aHEMO(UIBHHM NUIKOM 10 HOro (aKTHYHOrO 3acTOCYBaHHA, & TAKOK
PeKOMEHTYBATH MICIIs 3arOTOBKH /U1 BUPOOHHIITBA PEriOHANBHHX AIarHOCTHYHKX Ta JIKYBATLHHX
ajlepreHHHX npenapatis, mo BinoGpaxeno B aucepraniiinii poboti. Takoxk pesynsrath
JOCTI/DKEHb MOXKYTh OyTH KOPHCHHMH 1NpH po3pobii HaiOHaIbHHX Ta  MiXHapOAHHX
MiKpoBioIOriuHHX hapame*rpia AKOCTI 1 CTAHZAPTHHX NPOTOKOMIB 0OPOOKH MUIKY aHeMO(iIbHHX
BHIIB 3 &/IEPreHHHM TIOTEHLIAIOM.

PesynbTaT J0CHIUKeHD BiIoOpaXeHi B HAYKOBHX myOsiKarisx:

1. Antibiotic resistance of Escherichia coli isolated from Ukrainian Betula verrucosa Ehrh. pollen
after microbiological analysis / T. Shevtsova, L. Hleba, M. Ka&aniova, J. Brindza, K. Garkava //
Journal of Microbiology, Biotechnology and Food Sciences. — 2013. — Ne3(1). — P. 94-96.

2. Contamination of Betula verrucosa Ehrh. pollen by microorganisms, mycotoxins and heavy
metals / T. Shevtsova, M. Kaaniova, K. Garkava, J. Brindza, J. Petrova // Journal of
Microbiology, Biotechnology and Food Sciences. — 2014. — Ne3 (6). — P. 509-513.



[IponoBxkenns nonatky JI

[MepBuHHi A0CHIKEHHA, NPeJACTaBIeH] B AMCEpTaNiiiniii poGoTi, CTank NiArpyHTaM JUls peanizanii
HaykoBoi Temn «MikpoGionoriusa AKicTh aHeMO(IILHOIO NMUIKY 3 ATICPreHHHUM NOTEHINAIOM» Ha
Gasi xadeapn mikpobionorii Pakyabrery GioTexHonorii Ta mpojoponbunx Hayk Crosaubkoro
arpapsoro ynisepcutery B Hitpi 3a dinancysanns MinictepcTsa OCBITH, HAYKH, JOCHIUKEHb Ta
cnopry CroBaubkoi Pecriybaikn nporsrom nepiony ksitenb-minesnb 2015 poky.
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[Iponosxkenns nonatky JI
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