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PO3POBKA HOBOI'O METOJAY BUSHAYEHHA OXPATOKCHUHY
A HA OCHOBI ®OTOJIOMIHECIHEHIII HAHOYACTHUHOK
OKCHUAY IUHKY

[IpoGnema Oe3mMeYHOCTI Xap4yoBOi MPOAYKII Ta KOPMOBOiI CHpPOBHUHHU 3apa3s
HaOyBae 0co0auBOi akTyanbHOCTI. OxpaTokcud A (OTA) € ogHuM 3 HaliHEOC3MEUHIIINX
MIKOTOKCHHIB, TPUPOJHUM 3a0pyAHIOBauYe€M 3€pHOBUX Ta ©O00OBHUX  KYIBTYP,
npoayleHTamu sikoro € rpudu poxy Aspergillus i Penicillium.

Hamu 6yno po3po0GiieHo 1 MpoTecTOBaHO HOBUIM METO]] BU3HAYEHHS OXPAaTOKCHUHY
A Ha ocHOBI (OTOMIOMIHECHEHIII HAHOYAaCTMHOK OKCHAY ULHMHKY. /[l 1mporo
BUKOPHUCTOBYBAJIM  BOJIOKOHHO-ONTHYHUM  CHEKTpOMETp, 3a JONOMOIOI0  SKOTO
peecTpyBaiv CIIeKTpU (POTOIFOMIHECIICHITIT MIKOTOKCHHY Ha moBepxHi ZnO.

VY pe3ynbTaTi NpoBelEeHUX JOCTIKEHb HaMU OyJI0 MiATBEPKEHO €(PEeKTUBHICTh
BUKOPHCTaHHS OKCHJY IMHKY K HOBOTO MaTtepiaily sl TPaHCABIOCEPHHUX IMOBEPXOHB Ta
peaizoBaHO aNIrOpUTM 1MMOOITI3amii O10J0riYHMX KOMIIOHEHTIB Ha MOBepxHi ZnO
HAaHOPO/IB. 3HM)KEHHS 1HTEHCHUBHOCTI (DOTOJIOMIHECIEHII] CBIAYUTH NPO YTBOPEHHS
010KOMIIJIEKCY Ha MOBEPXHI HAHOPO/IB OKCUAY LIMHKY 32 MPUHIUIIOM «KJIFOU-3aMOK.

BusnaueHHs BMICTY OXpaTOKCHHY A IMyHHHUM 010CEHCOPOM Ha OCHOBI OKCUIY
LIUHKY Ma€ JIOCTaTHIO CHeUU(IYHICTh pPeaKilii, BpaXOBYIOUH 3HAYHE 3HMKEHHSI CUTHAIy
MIpY BHECEHHI KOHIeHTpalii B aiamaszoni Bix 0,01 1o 5,0 Hr/mi.

Kio4uoBi cjioBa: MIKOTOKCHMHHU, OXpPaTOKCHMH A, 1MMOOuTI3allis, OKCHJ ITUHKY,
(hoTOTIOMIHECIICHITS.

Hocmanoeéka npoénemu. 1llopoky B VYKpaiHi 3aroCTprOETHCS
mpoOjemMa MIKTOKCHKO31B, 110 BHHUKAIOTh Yepe3 CIHOKMBAHHS TPOIYKTIB
XapuyBaHHS Ta KOPMIB, yPaKEHUX MIKOTOKCHHAMU.

UucnenHi MOCTIKEHHS BKa3ylOTh Ha BUCOKWU BinmcoTok (Bimg 30 mo
45%) xoOHTamiHAIlli POCIWHHOI CHUPOBHHH PI3HUMHU MIKOTOKCHMHAMH abo
MIKpOCKOIYHUME rpubamu [1, ¢. 26-27; 2, ¢. 174-177].

VYpaxeHnHs 3epHOBUX mociBiB rpubamu poay Aspergillus i Penicillium
NPU3BOJUTE 10 3a0pyaHEHHS CHUPOBHHHU DPI3HUMHU BUIAMH MIKOTOKCHHIB,
OJIHUM 3 SIKMX € OXPaTOKCHH A. MIKOTOKCHMHU — 11€ BTOPUHHI METa0O0IITH
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MIKPOCKOMIYHUX TPHOIB, Kl € TOKCHYHUMH ISl TBAPUH 1 ItouHU [3, c. 249-
255].

XiMIYHA CTPYKTypa MOJIEKYJIH OXpaToKCHHy A (puc. 1) mae moxigHe
B — ¢eHinanaHiH-IUTIIPOI3OKYMAapUH, SKUW € CTIMKUM JO BHCOKHUX
TeMIepatyp Ta CTaOUIBHUM J0 TiApoidi3y, a, OTke, oO0poOKka KOPMOBOI
CUPOBHHH Ta POCIMHHOI XapyoBOi MPOAYKIli HE pO3KJaJla€ MIKOTOKCHH, 1
BiH 3QJIMIIIAETHCS B KIHIICBUX MPOJYKTax nepepodku [4, ¢.182-186; 5, c. 31-
42].
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Puc. 1. CtpykrypHa ¢popmyJia OXpaTOKCHHY A

3a0pyHEHHS OXpaTOKCMHOM A MOe BiOyBaTuCs B MEpiof
J03piBaHHS 1 30MpaHHS BPOXKAK 3E€PHOBUX KYJIbTYp 3a HECHPUSTIMBHX
METEOpPOJIOTIYHUX YMOB 1 HENPaBWIBHOIO 30€piraHHs, caMe€ TOMY
CLTBCHKOTOCTIOAAPCHKHUI PUHOK Ma€ HarajibHy MOTpeOy Yy PO3BUTKY CUCTEMHU
KOHTPOJIIO SIKOCT1 MPOAYKIIii, sika O 3aiiiCHIOBaNIa MIBUAKWANA aHATI3 PI3HUX
CLIIbCHKOTOCTIONAPCHKUX 00’ EKTIB.

Oxcun nuHKY (ZnO) IHTEHCUBHO JTOCHIIKYBABCS MPOTATOM JIEKIIBKOX
JECSATUIIITh, alle OCTAHHIM 4acOM 3Ha4yH1 PO3pPOOKH 3IIHCHIOIOTHCSA B 00J1aCTi
OTpUMaHHs MOro HAHOCTPYKTYp Ta BHBUYEHHS iXHIX BJacTHBOCTEH |6,
c. 2643-2647]. Hanoctpyktypu ZnO wMaroTh psa  crenudiuHux
BJIACTUBOCTEH, 110 POOUTH iX MOTEHLIWNHO KOPUCHUMH JiI BUKOPUCTAHHS
Opy  MPOBEJAEHHI OloOAaHANITUYHUX BUMIPIOBaHb Ta KOHCTPYIOBaHHI
OloceHCOpiB. 3a paxyHOK YHIKIBHOTO TIO€AHAHHS JIFOMIHECIICHTHUX,
HaMIBIPOBITHUKOBUX Ta II €30€JIEKTPUYHUX BIacTuUBocTed ZnO Moxe
BUKOPUCTOBYBATHUCS JUIsl CTBOPEHHSI CEHCOpPIB, L0 0a3ylOThCS Ha PIZHHUX
NPUHIUIIAX peecTpaiii curaany [7, c. 233-244; 8, c. 2028-2034].

Taki TpaauiiiiHi METOAW  JIarHOCTUKM  MIKOTOKCHKO31B  SIK
imyHopepmenTHuii  anamiz (I®A) Ta BucOokoedeKTHBHA  piIWHHA
xpomoTtorpadis (BEPX) € nocuTe KOMITOBHUMH, CKIIATHUMU Ta TOTPEOYIOTH
CHeIiaJbpHOTO 00JIaIHAHHS 1 peareHTIB.

OCKIJTbKM BaXXJIMBO MPOBOAMTU aHAJ3 MapaMeTpiB SKOCTI MPOAYKIIT
Ha BMICT MIKOTOKCHHIB y peaJbHOMY 4Yaci Ha BCIX CTaifX BHUPOIIYyBaHHS,
0o0OpoOKHM 1 TpaHCMOPTYBAaHHS MPOMAYKINi, TO po3poOKa HOBOTO METOMY
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TIarHOCTUKU BMICTY OXPaTOKCMHY A 3 BHUKOPHCTAHHSM ONTHYHUX
6ioceHcopiB Ha ocHOBI (oTomominecteH il (PJI) HaHOCTPYKTYp OKCHIIIB
METaNliB JacTh 3MOTY y TOJBOBUX YMOBax Ta y PEXKHMI PEalbHOrO 4acy
3MIACHIOBATH CKPUHIHTOBI JOCHIDKEHHS POCIMHHOI MPOAYKIIi Ha BMICT
PI3HUX THUIIIB MIKOTOKCHUHIB.

Mema oOocnidycennsa — BUNPOOYBAaTH HOBUH METOJ BH3HAYCHHS
OXpPaTOKCHMHY A BHUKOPHUCTaHHSIM e(deKTy (POTOMOMIHECICHINT OKCHUITY
IIUHKY.

Mamepianu i memoou oocnidxicennsa. JlocnixeHHss Oy MpoBeIeHI
npotsirom 2016 p. Ha 6a31 HamioHanbHOro yHIBEpCHUTETY OiopecypciB i1
NpUpOJOKOpUcTyBaHHA YKpainu (M. KuiB, Ykpaina) ta [HcTtutyty simepHoi
¢13uku 1 cnekrpodoTomeTpii JlaTBilicbkoro yHiBepcurtery (M. Pura, JlaTsis).

[lin yac mpoBenEeHHS IOCHIIKEHh BHUKOPHCTOBYBAJIM BOJOKOHHO-
ontuyHuit crekrtpomeTp (Ocean Optics HR2000) 3 miama3oHOM CBITIHHS
360-420 M 1s peectparlii CeKTpiB QOTOMOMIHECHIECHIIT OXpAaTOKCHHY A
Ha noBepxH1 ZnO, MeToJl CKaHyro4oi enekTpoHHoi Mikpockomii (CEM) mis
BHUBUYCHHS MIKPOCTPYKTYPH HAaHOPOIB OKCH]TY IIUHKY.

Oxparokcun A (Sigma Aldrich) roryBanm NUISXOM pPO3YHMHEHHS
TOKCHHY B alleTOHITPWJII B KOHIEHTpalii 1 Mr/Mia 3 BUKOPUCTAHHAM
docdarnoro Oydepy (pH 7,4) ayia noganbiiux po3BeneHb. MOHOKIOHATBHI
antuTtina, 6ok A 1 BCA rorysanu B PBS (pH 7,4) 1 BukopuctoByBamu s
NOJAbIINX PO3BEICHD.

ZnO (Sigma Aldrich), ¢dopma — Hanomoporok, (3pazok ~ 80% Zn
OCHOBH, po3Mip 4acTok <100 HM, rioma moBepxHi 15-25 M%/I) PO3UHHSINA B
OyTaHoNl B KOHLEHTpauli 1 MI/Ma Ta TOMOTEHI3yBaJIM YJIbTPAa3BYKOM
npotsirom 30 xB. Ha okpemi CkJIsSHI TUIACTUHKM HaHocuiu mo 20 MKI
po3unHy ZnO HaHOCTEPKHIB 1711 (popMyBaHHs 1oBepxHi ZnO/ckio. 3pa3ku
MpOCyUIyBaJIM TpH KIMHATHIA Temmeparypi, NOTIM BHUMNAIIOBaJd B
MybenbHil medi mpotsarom 3 rox 3a temneparypu 400°C.

Ha mosepxHni 3pa3kiB ZnO npotsarom 20 xB amcopOyBaiu OuTok A
(20 mxr/ mm) ta mpomuBanu dochataum Oydepom (pH 7,4). Ilotim
1HKyOyBanu 20 MKr/ MJ1 0oXpaTokcuHy A mpotsroM 20 XB Ta aJs 3aro0iraHHs
Hecrienudiunoi agcopOIii iHKyOyBaau pO3YMH OWYAYOro CHPOBATKOBOTO
anpOyminy (BCA) mpotsrom 20 xB Ha moBepxHi ZnO.

IMMoOOGiTizaliss BciX Ol0JOTIYHUX KOMIIOHCHTIB IIPOBOJMIIACH B
EKCHKATOpl 3a MiATPUMaHHS BOJIOTOIO CEPEJOBHINA 3 YacOM EKCIO3MIIii
po3unHiB y 20 XB, 110 € AOCTAaTHIM Js e(PEeKTUBHOI (ikcallii CHOJyK Ha
noBepxHi ZnO HaAHOCTEPKHIB.

[lepen KOXKHMM HACTYIHUM BHECEHHSM PEUYOBHHU  TIOBEPXHS
npomuBanacst PBS (pH 7,4). Koxen kpok iMMoOuTI3allii 3anucyBajid yepe3
3MiHY IHTEHCUBHOCTI (DOTOTIOMIHECIIEHIT1. POOOUNIT pO3UMH OXpaTOKCHHY A
BHOCWJIM y KOJIOHKY B pI3HUX KOHUEHTpAIisiX MJJii BCTAHOBJICHHS 1
peecTpairii HaWOUIBII ONTHUMAIBHOI B3a€MOJIl 010MOJIEKYJT 1 BHU3HAYCHHS
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qyTauBOCTI  OioceHcopa. Cnektpu DJI peectpyBamm Tmicias  KOXKHOI
iMMoOimizarii 6iomonekys Ha moBepxHi ZnO [9, c. 233-239].

Pe3ynomamu oocniorycenns. MopdoJioriro MOBEpXHI HAHOYACTUHOK
OKCHJIy ITUHKY OyJI0 OXapaKTEepH30BaHO 3a JIOTIOMOT'OI0 METOJY CKaHYHYOi
enekTponHoi Mikpockonii (CEM). 3 puc. 2a BHAHO, 10 TOBEPXHS
CYKYITHOCTI ~HAHOYACTMHOK OKCHJYy [MHKY [IUIBHO CKJIaJeHa 3
CyOMiKpPOHHOTO po3mipy arperartis ZnO.

200 nm EHT = 5.02kV Signal A = InLens  Date :11 Jun 2016
'_' WD = 26 mm Photo No. = 1132 Time :17:51:42

Mag = 11868 KX

a 0

Puc. 2. CEM HaHOYaCTHHOK OKCHIY

[{i arperatu MarOTh pO3MIp 3 JIIAMETPOM BiJ JAEKUIBKOX JECATKIB 0
COTHI HAHOMETPIB, CaM€ TOMY Ha 300pa)K€HHSX BHUIHO HEBMIOPSJIKOBAHY
CTPYKTYpy. 3 puc. 20 BUIHO, IO y pa3i 30uibiieHHs, 300paxkenHss CEM
Mokasye, o HaHo4YacTUHKU ZnO maioTh chepuuny hopMy, ajge BHACTIIOK
nii pi3HUX YWHHUKIB, HANPUKIAJ, 31 3pOCTAHHIM TeMIepaTypu CHHTE3Y,
CTyHiHb cPepudHOi araomepalili HAHOKPUCTAITIB MOCTYIIOBO PYHHYEThCH,
caMe€ TOMy, Ha pUC. 20 MH CHOCTEpIraeMO 3pa3Kh HAHOYACTHHOK
TeKCOTOHAJILHOT, KyO14HO1, MPSIMOKYTHO1, OBJIbHOI CTPYKTYPH.

Jnsa  xoHTpomo  anmcopOuii  OGiomoinexyn Ha moBepxHi  ZnO
3aCTOCOBYBaIM MeTOJ doToMoMIHECTIeHITlI. Bukoprucranus Oinka A, skwid
J03BOJISI€ 3AIMCHUTH 1MMOOLTI3AII0 AHTUTUI OXPAaTOKCUHY A 3pyYHUM
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OpIEHTOBAaHUM CMOCOOOM, J€ IIap aHTUTUI, M0 MaloTh BiIbHI AHTUICH-
3B’A3yI0Ul CaiiTH, HampaBiieHI B OIK PO3YMHY, 3HAYHO MIABHUIIYE KUIbKICTh
anicopOOBaHOTO  aHTUTEHY, a OTXe, 1 BEJWYMHY  I[TOKa3HHKa
doromominecenmii  (puc. 3). AjcopOriis OMYadoro CHpPOBATKOBOTO
anbOyminy (BCA) nnst G10KyBaHHS BUIBHUX MICHb Ha TMOBEPXHI OKCHIY
UHKY Tpu3Bena 10 3HmwkeHHS PJI mopiBHSHO 3 yke CHOPMOBAHUMHU
mapamMu 010KOMITOHEHTIB.

— PA
—— BSA

ZnO

PL Intensity (a.u.)

Puc. 3. Cnexkrpu ¢oromominecuenuii ZnO micas aacopOuii Ha
noBepxHi OiocesekTBHOro mapy ZnO-6iok A (PA)-antuTina
oxparokcuny A (Ab)- BSA

Baprto 3a3HauuTH, 1m0 BIAMOBIAHO JI0 IpomeAypd Moaudikaiis 1o
BCA Oyna B3siTa 4K KiHUEBa CTajisl 3 YTBOPEHHSM O10CEJIEKTUBHOTO IIApy
0iocencopa. Iliciga nporo 3pa3ok momimjaiv B KOJOHKY. Temep 1 curHani
(doTonMOMIHECHIEHI[IT Oyae iHTepnpeTryBaTuci AK (OHOBUM CHUTHAT 1 BiJ
HBOT'O B1JIpaXOBYBATHUMETHCS PEaKIisd IMMOOLII3allll aHTUT€HY OXPAaTOKCUHY
A (Ag). Ilicns HaHeceHHs! Ha O10CENEKTUBHY MOBEPXHIO AHTUTEHY B PI3HUX
po3BenenHsax, a came 0,01; 0,05; 0,1; 0,5; 1; 2,5; 5,0 Hr/mi, cnocrepiranu
cnaganns OJI (puc. 4, 5).
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Puc. 4. Kineruka ancopouii anturena OTA 0,1 Hr/ma1 Ha noBepxHi
oiokommiexcy ZnO-PA-Ab-BSA. Cencoporpama 3Hn:KeHHsI piBHSI
(poroarominecuenuii y pasi BHeceHHHs1 0,1 HI/Mu1 Ag 0XpaTOKCHHY A
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ZnO+PA+Ab+BSA
4500 Ag 0.01 ng/ml
—— Ag 0.05 ng/ml
Ag 0.1 ng/ml
—— Ag 0.5 ng/ml
— Ag 1 ng/ml
— Ag 2.5 ng/ml
— Ag 5 ng/ml
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Puc. 5. 3um:xenHs: cnekTpiB ¢oroaominecuenuii ZnO Hanopoais
NPH BHECEHHI PI3HMX KOHLIEHTPALiil 0XPATOKCUHY A, HI/MJI

OTxe, NpU BHECEHHI PO3YMHIB creuu(PiuHuX Ag OXpaTOKCUHY A B
koHneHntparisx Big 0,01 go 5,0 ar/mn cnocrepiranocs 3HMwkeHHS DJI, 110
CBITUYUTh TPO YTBOPEHHS KOMIUIEKCY 3a MNPUHIIMIIOM «KJIIOUY-3aMOK» 1
CYNPOBOXKYEThCS MOAU(DIKALIEI0 CTPYKTYpU MOMNEPEIHbO aJcOpPOOBAHMUX
MOJIEKYJ Ab, 1110 IPU3BOAUTE A0 3HUXKEHHS 1HTeHCUBHOCTI DJI ZnO.

UyTnuBicTh ONTUYHOTO OloCeHCOpa Jisi BUSHAYCHHS OXPATOKCUHY A
Oysia oOpaxoBaHa 3a TakuM piBHSHHIM (1):

5 (BSA)~1(AD) 1)
1(BSA) ’

ne I(BSA) ta I (Ab) BiAnMOBIIHO — IHTEHCUBHOCTI (POTOJIFOMIHECIICHITI]
nicis aacop61ii BCA Ta aHTUTLI 0 OXpaTOKCUHY A.

JlaHi HaBeneHOI HWXKYe TaOJuWIll CBiYaTh, 110 BHUCOKA YYTJIUBICTH
OloceHcopa CTOCOBHO /IO OXPaTOKCHHY A KonuBaeThcs B Mexax 0,1-2,5
HI/MJI, TOAl SIK TP BHECEHHI KoHueTpauii B 5,0 HI/MII criocTepiraerbcs
Hacu4eHHs, a 3a koHueHtpamiit 0,01 ta 0,05 — HM3BKUN BIATYK CHUTHANY.
TakuM 4YUHOM, MM MOKEMO CTBEP/KYBaTH, IO LSl MOJEIb € YYTIMBOIO,
€(eKTHUBHOIO 1 IBUJIKOIO HIOJ0 JETEKIli OXPATOKCUHY A.

[TponoBkeHHsI AOCHIIKEHb 3 BUBYEHHS BHUKOPUCTAHHS 1MYHHHX
010CEHCOPIB Ha OCHOBI OKCHAY IIMHKY, 11O MPHU MOMEPEIHIX TOCHTIHKEHHIX
MOKa3ylTh JOCTaTHHO BHUCOKY CIHENU(]DIUHICTh peakilii Ta MIBUIKICTh
aHaii3y, MOXKYTh CyTTEBO MPUIIBUIIINTH 1 31€UIEBUTH MIPOLIEC MOHITOPUHTY
AKOCT1 MPOAYKIIIT I1Ie Ha CTaJ(li BUPOIIYBaHHS 3€PHOBHUX KYJBTYP.
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YyT1auBicTh ONTHYHOTO DioceHcopa Ha ocHOBI ZnO
JJIsl BU3HAYEHHS OXPATOKCUHY A

KoHnieHTpariss oXxpaToKCUHy A, HI/MJT S, yMOBHI OAMHMITI
0,01 0,02
0,05 0,07
0,1 0,11
0,5 0,15
1,0 0,21
2,5 0,29
50 0,31

Bucnoeéxku i nepcnekmueu. OTXe, B pe3yibTaTl MPOBEICHUX
JOCIIKEHb HaMU OYyJI0 MIATBEPKEHO e(heKTUBHICTh BUKOPUCTAHHS OKCHUIY
IUHKY SIK HOBOIO Marepiajly HJig TPaHCIbIOCEPHUX TOBEPXOHb Ta
peani3oBaHO AJrOPUTM  1IMMOOUTI3alii OI10JOTIYHMX KOMIIOHEHTIB Ha
noBepxHi ZnO HaHOPOIIB.

BukopucranHs Takoro METOAY MIarHOCTUKU J1a€ 3MOTY MPOBEICHHS
IIBUJKOTO KOHTPOJIIO AKOCTI MPOAYKIII TNpH MOPIBHAHO HEBUCOKIN
CKJIaJIHOCTI aHadi3y. TakuM 4YMHOM, MOJAJIbIIIE BUBYEHHS 1 BIOCKOHAJICHHS
TAKOTO0 METOAY BHU3HAYCHHSI OXPATOKCHHY A Ta IHTEpHpeTalis OTpHMaHUX
PE3yNbTATIB JUIsl ACTEKIlIl PI3HUX THUIIB MiIKOTOKCHHIB JI03BOJIUTH CKOPOTHUTH
TPUBAJICTh 1 BapTICTh aHaNI3y B peaTbHUX 3pa3kaXx Ta TMOKPAIIUTh
MOOUIBHICTh CEHCOPIB IS POBEJICHHS BUMIPIOBAaHb B MOJILOBUX YMOBAX.
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Pa3paGoTka HOBOro MeT0a TUATHOCTHUKH OXPATOKCHHA A Ha OCHOBE
(doToIIOMUHECHEHIIMN HAHOYACTHUI] OKCH/IA IHHKA

Oxparokcud A (OTA) — oauH U3 caMbIX OIACHBIX MHUKOTOKCHUHOB,
npoayuupyeMslii rpubamu poaa Aspergillus u Penicillium, oH sBrsieTcss eCTECTBEHHBIM
3arpsI3HUTENIEM 3€PHOBBIX U O00OBBIX KYJIBTYP.

[Tockonpky mpoOiema 06e30MacHOCTH MUIIEBON MPOIYKIIUU U KOPMOBOTO CBHIPBS
npuodpeTaeT 0coOyI aKTyadbHOCTh, HAMU OBLI pa3padoTaH W MPOTECTUPOBAH HOBBIN
METOJl OMpeeNeHus] OXpaToKCMHAa A Ha OCHOBE (DOTONOMHHECUEHIIUM HAHOYACTHUIL
OKCHJa UIUHKA. J[JIs 3TOro HCIOJIb30BaJ M BOJOKOHHO-ONTHUYECKHI CIEKTPOMETp, C
MTOMOIIIBI0 KOTOPOTO PETUCTPUPOBAIH CIEKTPHI (POTOTOMUHECIIEHIINH MUKOTOKCHHA Ha
noBepxHoctu ZnO.

B pesynapTare mMpOBENEHHBIX HCCIEIOBAaHWN HaMu OBLIO TMOATBEPXkKIACHA
3¢ (HEeKTUBHOCTh HUCHOJb30BAaHUS OKCHJAAa ILMHKAa B KauyecTBE HOBOrO MarepHuaia s
TPAHCIBIOCEPHBIX  TMOBEPXHOCTEW W  pealin30BaH  QITOPUTM  HMMOOMIIU3ALUU
OMOJIOrMYECKHX KOMIIOHEHTOB Ha MOBEpXHOCTH ZnO HAaHOPO/IOB.

CHIDKEHHE  HWHTEHCHUBHOCTH  (DOTONIOMHHECLEHIIMU  CBUAETEILCTBYET 00
o0Opa3oBaHNHM OMOKOMIUIEKCA Ha MOBEPXHOCTH HAHOPOIOB OKCHJA IIMHKA MO MPUHLHUITY
«KITFOY-3aMOK.

Ornpezenenne cofepKaHusi OXpPaTOKCHHA A UMMYHHBIM OMOCEHCOPOM Ha OCHOBE
OKCHJIa [HMHKAa O00JIajaeT JOCTaTOYHOM CHeNM(PUYHOCTHIO PEAKIMH, YUUTHIBAS
3HAYUTENIbHOE CHIKEHHE CHUTHAJla NPU BHECEHWM KOHIEHTpaluuid B JAHMANa3oHe OT
0,01ar / ma go 5,0 Hr / M

136



ISSN 2413-7642 Bicuux XHAY Cepisa « Pociunnuumeo, cenexyis i HaCIHHUYmeo,
n10000604ieHUYUME0 I 30epicannsay, 2016, eun.2

KiioueBble ¢€j10Ba: MUKOTOKCHHBI, OXPAaTOKCHMH A, WMMOOWIHM3AIHS, OKCHU]
IOHMHKaA, (bOTOJ'IIOMI/IHCCI_ICHI_[I/I}{.

N. Shpyrka, post-graduate student

M. Taran, post-graduate student

Y. Ruban, post-graduate student

O. Pareniuk, PhD (Biology)

R. Viter, PhD (Physics and of Math)

K. Shavanova, PhD (Biology)

"National University of Life and Environmental Sciences of Ukraine

2University of Latvia

Kiev, Ukraine

Development of the new method of ochratoxin A determination, based on
zinc oxide nano particles luminescence

The problem of mycotoxicosis gains more and more importance every year, as the
amount of infected food and feed arises.

Ochratoxin-A (OTA) is one of the most dangerous mycotoxins. It is a natural
contaminant of grains and legumes, produced by Aspergillus and Penicillium fungi.
Therefore, it is important to control the quality parameters and the presence of for
mycotoxins in products in real time at all stages of cultivation, processing and
transportation of products.

Therefore, the problem of food and feed safety is of particular relevance.

To this end, a new method for determination of ochratoxin A, based on
photoluminescence of zinc oxide nanoparticles was developed and tested. Due to the
unique combination of fluorescent, semiconductor and piezoelectric properties, of ZnO
can be used to create sensors that are based on different principles od signal registration.
Fiber-optic spectrometer, whereby photoluminescence spectra of mycotoxin on the
surface of ZnO were recorded.

ZnO nanodust was dissolved in butanol (1 mg/ml) and sonicated for 30 minutes.
20 ml of ZnO nanorods solution were applied on individual glass plates up to the
formation ZnO/glass surface. Samples were dried at room temperature and fired in a
muffle furnace for 3 hours.

Protein A (20 mg/mL) was adsorbed on the surface of ZnO samples for 20 min
and washed with phosphate buffer (pH 7,4). Afterwards ochratoxin A solution (20
mg/mL) was incubated during 20 minutes, and, to prevent nonspecific adsorption,
additionally samples were incubated with bovine albumin serum (BSA) for 20 minutes on
the surface of ZnO.

Immobilization of biological components was conducted in a desiccator for
maintaining a wet environment during 20 minutes, what is sufficient to fix the compounds
on the surface of ZnO nanorods.

In accordance with the procedure, modification of BSA was taken as the final
stage of biosensor bioselective layer formation. Then sample was placed into the column
and photoluminescence signal was interpreted as a background signal and, based on it.
ochratoxin A antigen (Ag) immobilization signal was calculated. After applying various
dilutions of antigen (0.01, 0.05, 0.1, 0.5, 1, 2.5, 5.0 ng/ml) on bioselective surface
decrease of PL was observed.

As a result of the research, we have confirmed the efficiency of zinc oxide as a
new material for transducer surfaces and implemented an algorithm for biological
components immobilization on the surface of ZnO nanorods.
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Decrease of the photoluminescence intensity indicates the formation of nanorods
biocomplex on the surface of zinc oxide on a "key-lock™ principle

Determination of ochratoxin A by zinc oxide based immune biosensor has a
sufficient reaction specificity, given the significant reduction in signal when measuring
concentrations ranging from 0,01ng/ml to 5,0 ng/ml

Consequently, the proposed immune biosensor is not only highly sensitive and
relatively easy to use, but also optimized for fast work and has the potential for the chips
re-use, which significantly reduces the cost analysis.

Therefore, further study and improvement of the method for determining
ochratoxin A and interpretation of the results for the detection of various types of
mycotoxins will reduce the duration and cost of the analysis in real samples and improve
sensor mobility for measurements in the field.

Keywords: mycotoxins, ochratoxin A, immobilization, zinc oxide,
photoluminescence.
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OCOBJIMBOCTI BBEAEHHSA EKCIVIAHTATIB POCJINH
HYDRANGEA MACROPHYLLA L. B YMOBH IN VITRO

Toptensis Bemukonucta (Hydrangea macrophylla L.) — miHHUW# JexopaTHBHHIA
JNEpEeBHUN BHJI, PO3MIPU CYLBITH SIKOTO CYTTEBO IEPEBEPIIYIOTH AUKOpOCTl (opMu
pocinuH. BoHa IIMPOKO BHUKOPHCTOBYEThCA i O(GOPMIICHHSA 3€JI€HHUX 30H MICBKHX
napkiB, OOTaHIYHUX CaJliB, CKBEPIB, AJI€H TOIIO.

Pocniuan  H. macrophylla sickpaBo BUPI3HSIOTbCA 3-IOMDK I1HIIUX BHIIB
0COOJIMBOIO TITMEHTAIIIEI0 CYIBITh, IO 3aJIEKUTH BiJl MEXAHIYHOTO Ta MIHEPAIBHOTO
ckinany rpyHty 1 #oro pH. Ilpore Taka o3Haka, sk cuHS abo cradKko-dioiaeToBa
MICMEHTAlllsl CYLBITh, HE 3aKPIIUIIOETHCS B MOKOJIHHI, 00 € BUKIIIOUYHO (DEHOTHUMIYHOIO
pEaKIli€l0 POCIMH Ha YMOBHM MICIIE3POCTaHHs, 1 1€ CYTTEBO 3HHKYE MOXKIMBOCTI
dhopmyBaHHS JEKOPATHBHUX aHCAMOJIIB 3 TOPTEH3II.

VYCTaHOBIIEHO CNOCOOM OJIepKaHHS ACENTUYHMX MKHUTTE3AATHUX EKCIUIAHTaTIiB
pocnuH H. macrophylla, i301p0BaHuX 13 JOHOPIB y pi3HUX (eHodazax, Ta JOCTIIKEHO
iXHIO pereHepaliifiny 30aTHICTb iN Vitro.

[Toka3zaHo, mo edekTuBHA CcTepuii3alis ekcruiantatie pociud H. macrophylla
mocsirajacs JUIIe MIIIXOM iX 13051ii y ¢peHodasi po3ropTaHHs JUCTKIB POCIHH-JOHOPIB
i3 momanmpinuM BuTpuMyBaHHsM y 0,1 % posumni HQCl, ympomosxk 10 xB. Tak,
pereHepariiiina 34aTHICTb TaKWX EKCIUIAaHTaTiB JOCTOBIPHO BHIIa, HiX Yy (eHnodasi
LBITIHHA.
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