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MIKPOBIOTA MMWJIKY BEPE3U BOPOJABUYACTOI (BETULA
VERRUCOSA EHRH.) 3 PI3BHUX MICIb 3POCTAHHSI

T.B. LIEBIHOBA, K.I'. TAPKABA

HamionaneHuii aBianiiinuii ynisepcutet, M. Kuis

Hocniooceno cim 3pasxie nuixy oOepesu 60podaguacmoi 3 pIiHUX MICYb
3pocmanHs Ha  mepumopii  Vkpainu 0Ona  eusAeneHHs 1020  3a0pyOHeHHs
npeocmasnukamu poounu Enterobacteriaceaejuaepoonumu mixpoopeanizmamu ma
epubamu. Bcmanoeneno, wjo KinvkKicms enmepobaxmepili KOIUBANACL 8 MeHCax
0-5,3:10 KYOl2 nunxy, anaepobnux mikpoopeanizmie — 0-28,3-10KVOlz, 2pubis —
1-5,3:10 KVOl2. [epeobauacmpcs neobxionum nodaivuie usueHHs Mikpobiomu
nUIKy bepesu i ii nomeHYyiluHoi posi y hopMy8anHi NUIKOBOT anepeii.

Knrwuoei cnoea. nunox, bepeza 6opodaguacma, enmepobaxmepii, aHaepooOHi

MIKPOOPp2AHI3MU, MIKPOCKONIYUHI 2puodU.

Beryn. Xoua BIMB (akTOpiB HABKOJHUIITHBOTO CEpPEIOBUINA HA ETIONOTII0 1
nepelir ajaepriyHuX PUHITIB MIMPOKO OOTOBOPIOETHCS, MO0 LHUX Mip Mall0 yBaru
OPUIISIOCS MIKpPOOIOTI MWJIKOBUX 3€peH. Hespakaroun TakoXX Ha YHCICHHI
JOCTIPKEHHSI MIKpOOIOTH TOBEPXOHb PI3HMX YAaCTHH POCIHH, HEIOCTaTHbO YBaru
OPUIIIJICHO MIKpOOpraHizmaM, sKi 3a0pyAHIOIOTh NWJIOK. [Hdopmaris 3 1bOrO
MUTAHHS € HEMOBHOI. [IpuCyTHICTh MIKPOOPraHi3MiB Ha MOBEPXHI MUJIKOBOTO 3€pHA
Oyna miaTBep/pKeHa METOJaMH CKaHYFOUOol eeKTpOHHOI Mikpockorii [5]. Poboramu
Colldahl H.ta Carlsson G. [4hioka3aHo, 1110 Ha MOBEPXHI MUJIKY € THIIOBI JIJIs TIHIIKY
rpubu Cryptococcus luteolusa rpamueraruBHi 6akrepii Pseudomonas maltophilia
Spiewak Ta iH. mokasamm, IO rpaMHeraTHBHi Oaxrtepii Pantoea agglomerans
(cunonimu: Erwinia herbicolg Enterobacter agglomeransipucyTHi Ha THIKOBHX

3epHax TaK camo, K 1 eHJOTOKCUH — OakTepilaJbHUN MPOAYKT IX JKUTTEAISIBHOCTI,



SKOMYy TpUTaMaHHI CHJIBHI iMyHOMojemoroui BractuBocTi [10]. Ili x aBTOpH
JOCTIKYBAIN MUJIOK, KU BUKIIMKAE aJlepriyHi MPOSIBU, Y TAKUX POCIUH SIK TOJIUH
3BUYAHUH, JiIIMHA 3BUYaiiHa, )KUTO MOCIBHE, BlJbXa YOPHA, a TAKOXK MUIIOK Oepesu
0opoaaB4acToi 3 pi3HUX MiCIb 3pocTaHHs MicTa KpakoBa. BusiBineHo nmpucyTHICTb SIK
IpaM-TIO3UTUBHUX, TaK 1 rpaM-HEraTUBHUX OakTepidd, TepMOPUILHUX aKTHHOMIIIECTIB
Ta PI3HUX BUIB IPUOIB.

Takum 4YMHOM, METOIO JaHOi poOOTH OyJO0 BHBYMTH HAsBHY MIKpOOIOTy Ha
UKy 6epes3u 60poaaB4YacToi.

Martepiain Ta MeTroau a0cCigxKeHb. ByJIo 3aroToBieHO CiM 3pa3KiB MUIKY
Betula verrucosd&hrh. no movarky uBitiaas. st qocnimkeHHs 0yia0 oOpaHo pi3Hi
MICLSL 3pOCTaHHS 3 ypaxyBaHHSM TEXHOI€HHOTO HABAHTAKEHHA Ha TEPUTOPIIO.
Kontponbuumu 3onamu ciyryBanu M. llepescnaB-XwmenbHuubkuii KuiBcbkoi 001,
(MUITOK 3arO0TOBJICHO 3 JIEPEB, IO 3POCTAIOTh B MapKy-My3ei) Ta ¢. Xoibku KuiBchbkoi
00:1. (Oepe3u 3pocTaroTh Ha OKPEMHX TOJISIHAX CePesl JTICy). 3 )KUTIIOBUX 30H MOOIU3Y
aBTOMOOUTRHUX JIOPIT MHWJIOK 3aroTOBJICHO 3 HACTymHUX Micls: M. Kuis,
M. IlepesicnaB-XmenbHULIBKUN, CMT. IBaHkiB KUiBCbKOT 00J1., SKUW BIIHOCUTHCS 10
[T yopHOOUMIBLCHKOT 30HH, M. Ky3HenoBcbk PiBHEHCHKOI 0011., 1110 BigHOCUTHCA 110 [V
YOPHOOMJIIBLCbKOT 30HM. Takok OyB 3aroToBJCHUM MHWIOK Yy cMT. bopojsHka
KuiBcbkoi 001. 3 1epeB O6epesu, Kl 3poCTaroTh MOOJIN3Y aepopoOMY.

KonnenTtpaiiito MikpoopraHizmiB B 3pa3kax MUJIKY BH3HAYaJId METOJOM IOCIBY
Ha BIJIMOBIAHI TOXHMBHI cepefoBuIa. 1 T' MUIKY KOXXHOTO 3pa3Kka MOMIIaIu y
emuicth 3 200M1 aucTHIROBaHOI Boau (po3Benenns 10°) i MexaHiuHO mepeminryBau
BrpogoBx 30 xB. [licisa enepriiHoro nepeminryBanHs Oynau 3po0JeHi JecATUKpaTHI
cepiliHl pO3BEJIEHHS 0 KOHIIEHTpaIlii 1C°. 1 mn cycrneH3sli y JBOX KOHIICHTpAIlisiX B
TPUKpPATHIA MOBTOPHOCTI OyJ0 BHCISIHO Ha BIJMNOBIJIHI TMOXXUBHI CEpEOBUINA IS
BUSIBJICHHSI EHTEPOOaKTEPi, aHaepOOHUX MIKPOOPTaHi3MiB Ta TpUOIB.

[TigpaxyHOK KOJIOHI¥M mpeacTaBHUKIB poauHu Enterobacteriaceaeposoaniu
gepes oaHy 100y KyIbTHBYBaHHSA Ha cepenosumi Enmo mpu temmeparypi 37 °C,
IIPE/ICTABHUKIB aHaepoOHHUX OakTepiii — wepe3 36 rox. mpu Temmeparypi 30 °C Ha

arapi 11st aHaepoOiB, KOJIOHiT rpubiB —uepes 54 rox. npu temneparypi 25°C Ha arapi



Cabypo. Komnonii rpu6iB Oynu 130/1b0BaH1 Ta 11€HTU(DIKOBaHI HA PiBHI POAY 3TiTHO 3
«Dictionary of the Fungi» [7]Pe3ynbraTéi mpencTaBiieHi SIK KOJIOHI€YTBOPIOIOUI
onuuuni (KYO) Ha 11 nuiky.

PesyaibTaTm Ta iXx o0OroBopeHHsi. Pe3ynpTaTH migpaxyHKY —KOJIOHIHM
MIKpPOOPraHi3MiB, IO 3a0pyAHIOIOTh MWIOK Oepe3n OOpoaaBYacTOi HABEJAEHO Y
tabmuii 1. KinekicTs npeacTaBuuKiB poaunu Enterobacteriacea@ mocnimkyBaHux

3paskax MKy koiuBasiack B Mexxax 0 — 5300KYO/r nuiky (puc. 1).

Tabnuys 1
Pe3yabTaT migpaxyHKy KOJOHii MIKpOOpPraHi3MiB, 1110 3a0pyAHIOIOTH

nwiok oepe3u 6opogasuactoi, KYO/r nmaky

No Micrie 300py KinbkicTh KinbkicTh KinbkicTs rpubiB
3pa3Ky UJIKY eHTepobaKkTepii aHaepoOHUX
MIKpPOOPTaHi3MiB
* = = = = =
= = = = = =
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1 M. KuiB 1 0 8 0 3 38

M. [lepescnas-

2a XMeNbHULILKUNA 105 28 475 283 11 31
(micTo)
M. [lepescnas-
2b XMeNbHULLKAI 2 0 61 1 18 4
(mapk)
3 c. XOILbKA 0 0 608 3 138 53
4 cMT. IBaHKIB 0 0 3 0 17 4
5 M. Ky3HeroBchbk 35 4 81 10 8 1
6 cMT. bopoasiaka 146 53 795 162 24 5

Mpumitka: Possegenns muiky 8 1001 1000pasis

AHaepoOni  Oakrtepii BUABWIHCS  OUIBII  YHCICHHHUMH  TOPIBHSHO 3
eHTepobaKTepiaMU. IX KilbKicTh 3Haxoammach B Mexax 0 — 283000KYO/r nuiky
(puc. 1).

I kimbkicTh eHTepoOakTepi, 1 KUIBKICTh aHAepoOHMX MIKPOOPraHi3MiB
nepeBaxkala B 3pa3kax Mmuiky Oepesu 3 M. [lepesiciiaB- XMenbHUIIBKUI ((KUTIOBA 30HA

o003y aBTOMOOLIBHOT IOPOTH) Ta 3 CMT. bopoasiHKU. B muiiky i3 KOHTPOJIBHHUX 30H




Ta CMT. [BaHKiB B3araii BIiJICYTHI mpeJcTaBHUKH poaunu Enterobacteriaceae
KinbkicTh aHaepoOHUX MIKPOOPraHi3MiB y 3pa3kax MUKy Oepe3u maibke BIIACYTHS B

M. KueBi ta cmt. [BaHKIB.

Puc. 1. KoJionii mikpoopranizmis Ha yamkax Ilerpi:

a —kouonii Enterobacteriaceae; 6 — xo/10Hii aHaepoOHUX GaKTepii

KinpkicTh BUSBIEHUX KOJIOHIM TpuOIB MUKy Oepe3n KoiMBajach B MeXax
1 — 53000 KYO/r muiky (puc. 2). BcranoBmeno, 1mo rpubamu HaiOiIbII
3a0pyJTHEHUM 3pa30K TUJIKY 13 KOHTPOJBHOI 30HU C. XOIbKH, IO JOCHUTh
HEOUIKyBaHO, HaWMeHII 3a0pyJIHEHHM BHSBHUBCS 3pa30K MWKy Oepe3u 13
M. Ky3nenoBceka. Hamu mokasano, 1o MIKpOCKOMiYHI IpUOM OyJd MPUCYTHI B THUX
3pa3kax MWKy, A€ BIJCYTHI 1HII TPYNH JOCTIIKYBAaHMX MIiKpoopraHizMmiB. I'pubu
Oynu inenTudikoBaHi sk npencraBuuku poais Penicillium Alternaria, Aspergillusra
Cladosporium(puc. 3).

[lokn He sCHO, SKMM YHHOM TWIOK OYyB 3apaXXeHHl BHSIBICHUMU
MiKpoopranisMamu. B mpuponai nuiok, HMOBIpHO, MOXe OyTH 3a0pyIHEHHI
B3a€EMOJIIEI0 3 THITUMH 010aep0o30JsIMU. MOKITMBO 3a0pyIHEHHS BiIOYBA€ETHCS 1IIE J10
BUXOJy MWJIKY 13 MHJIKOBOTO MIIIKY, aje OUIbII peaibHoO, 10 MHIOK 3a0pyAHIOEThCS
BCE-TaKW T 4ac BUXoay 13 Hboro. LlikaBo, 1o mpu AOCHiPKeHHI HaMu emnidiTHOT
Mikpodopu OpyHbOK Oepe3u 00poaaB4acToi, TaK0X OYyJI0 BUABIEHO MIKPOCKOMIYHI
rpubu. Asne HaBiTh NpU 3a0€3MEUeHHI KOHTPOII 1 CTEPHIBHOCTI B MPOIIECi

JOCTUTAHHS 1 MAAiHHS MHJIKY BHINE 3rajaHi Mikpoopraismu [9] BusBIsIHMCSA Ha



MUJIKOBUX 3€pHAax. TakuM YMHOM, HEOOX1IHI OB AOCTIHKSHHS sl BUSBIICHHS

HUIAX1B MIKpOOHOT KOHTaMIHaIlli MUJIKY B TPUPOJAHUX YMOBAX.

Puc. 2. Kosonii rpu6is, BusiBiieni na nuaky Betula verrucosa Ehrh.

He BukiIIOYeHO, II0 YacTHHA aNEPriYHUX CHMIITOMIB, BHKJIMKAHUX TTHIKOM
Oepe3u, Moke OyTH TMOB’s3aHAa 3 HAsABHICTIO MIKPOOPraHi3MiB Ta NPOAYKTIB iX
MeTaboIi3My Ha MUJIKOBUX 3€pHaX. Xoua KOHIEHTpAlllsl MIKPOOPTaHI3MIB IHJIKY
3HQYHO MEHIIIA TMOPIBHSAHO 3 PI3HOMAHITHUM OpraHIYHUM TIWJIOM, BOHHU 37aTHI
IHAYKYBaTl TEBHY BIAMOBIIb MIiCAs BAMXaHHSA. BigoMo, 10 HaBITh HEBENIHKA
KUIBKICTh ~OakTepiaJIbHUX Ta TPUOKOBUX TPOAYKTIB JKUTTENISUIBHOCTI MOXKE
BUKJIMKATH aJepriydi 4u iMyHoTOKcH4Hi peakuii [3]. Hampukiam, eHIOTOKCHH,
BUPOOJICHUN TpaMHETaTUBHUMHU OaKTepisiMH, aKTUBYE MPOIYKIIIO 1HTEpienKiHy-1,
dbakTopy HEKpPO3y MyXJIMH Ta 1HII [MUTOKIHK MakpodaramMu, 110 iHIIIIOITh 3analibHi
IPOIIECH B AUXATBHUX NUAXaxX [2]. [pubH Ta MpOAYKTH TX KUTTEMISIIBHOCTI, MOIIOHO
10 OakTepii, MOKYTh BUKJIMKATH aJleprivyHl Ta IMyHOTOKCHYHI peakiii. Hampukian,
rpubH, ski Hanexath 10 poais Penicillium, Alternaria, Aspergillusta Cladosporium
BOJIOJIIFOTh CHJIBHUMH ajiepreHHuMH BracTuBocTsmu [1, 6, 8]. Tum He MeHmn, Ha
OCHOBI TIOTIEpEAHhO OTPUMAHUX JaHUX BAXKO CKa3aTd, IO HAasIBHI YaCTUHKH
rpubKOBUX COp ab0 MILETIIO BiAIrPalOTh BAXIMWBY POJb y PO3BUTKY CHMIITOMIB y

MAIIE€HTIB, YyTIUBUX JI0 TTUJIKY.
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Puc. 3 InentudikoBani mikpockoniuni rpuou Ha muiaky Betula
verrucosa Ehrh.: a - Alternaria spp.; 6 — Penicillium spp,;
B - Cladosporium spp.; r —Aspergillus spp.

BUCHOBKH
1. Ha numiky Oepe3u OoOpojgaByacTOi BHSIBICHA 3MillaHa MIKpoOioTa, M0
CKJIaJIA€ThCS 3 EHTEPOOAKTEPiil, aHaePOOHUX MIKPOOPTraHi3MiB Ta IrpUOiB.
2. BcraHoBneHo, 1m0 B TUX 3pa3kax, J€ TMPUCYTHA BeIUKa KiIbKICTh

eHTepoOaKTepiil Ta aHaepOOHUX MIKPOOPTaHi3MiB, BIACYTHI MIKPOCKOIIYHI TpHOU.
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Muxkpoouoma nolivusl oepesvt 6opooasuamoii (Betula verrucosa Ehrh.) ¢

PA3HBIX MeCm npouspacmanusn

T.B. IIEBIJOBA, E.I'.  APKABAX

Hayuonanonwii asuayuonnwiil ynusepcumem, 2. Kues

buino uccneoosano cemwv 0bpasyos nuiivbyvl bepeszvl 6OPOOABUaAmon U3 pa3Hbix
mecm npouspacmanusi Ha meppumopuu YkpauHvl 015 6viaeieHus e20 3a2psa3HeHUs
npeocmagumesimu cemelicmea Enterobacteriaceae, AHa’poOHBIMU

MUKDPOOP2AHUSMAMU U 2pubamu. Ycmanoeieno, 4mo Koauuecmeo sHmepoobaxmepuil



konebanocy 6 npedenax 0-5,3:10 KOEl2 nvinvysl, anaspobubix Mukpoopeanuzmos —
0-28,3-10 KOE/-, epubos — 1-5,3-16 KOEl-. Ilpeononacaemca HeobXo00uMbiM
oanvHeluee usyyeHue MuKpoOuomvl nulibybl Oepe3bl U ee NOMEHYUATbHOU POJu

KacameibHo l’lbl./lblx!e@OIZ ajepcuu.

Knwuesvie cnosa. nwiivya, Oepeza 6Oopooasuamas, 3Hmepobaxmepuu,

ClHCl3p06Hbl€ MUKDOOP2AHU3MbL, MUKDOCKONUYECKUE 2pu6bl.

Microflora of silver birch pollen (Betula verrucosa Ehrh.) from different
habitats

T.V. SHEVTSOVA, K.G. GARKAVA

National Aviation University, Kyiv

Seven samples of silver birgollen from different habitat of Ukraine were

investigated in order to estimate their contamioatiwith the Enterobacteriaceae

family, anaerobic bacteria and fungi. It is estabked the concentrations of

enterobacteria ranged from 0 to 5,3*kffu/g, of anaerobic bacteria — 0 to 28,310

cfu/g and concentration of fungi ranged from 1 18-5d cfu/g. It is suggested that
further study of the microflora of birch pollen artd potential role in pollen allergy

Is needed.
Key words: pollen, silver birch, enterobacteria, anaerobic ba@, fungi.



