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VALIDATION OF RAPID METHOD FOR DETERMINING THE OVERALL TOXICITY OF FEED
USING BIOLUMINESCENT MICROORGANISMS PHOTOBACTERIUM PHOSPHOREUM
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The article presents the results of studying the validation characteristics of the express method for
determining the general toxicity of feed using bioluminescent microorganisms Photobacterium phosphoreum.
The work used lyophilized culture Ph. phosphoreum (strain IMV B-7071; Sg3) and Colpoda steinii dry culture for
ecological and toxicological studies of environmental objects, livestock and poultry products (RC Ne AB-02438-
01-11, produced by “Vidrodzhennia” LLC, Odesa). Measurement of the luminescence intensity of luminescent
bacteria was performed on a luminometer EMILITE-1003A. To quantify the effect on luminescence of bacteria
we used toxicity index to conclude on the degree of toxicity of the sample. When testing Colpoda steinii the
mobility of ciliates was the criterion for assessing the toxicity of the studied feed samples. Validation parameters
of the express method for determining the general toxicity using photoluminescent microorganisms
Ph. phosphoreum were established according to 1ISO 16140:2003 “Microbiology of food and animal feeding
stuffs — Protocol for the validation of alternative methods (IDT)”. There was conducted a comparative study of
alternative method (determination of total feed toxicity using Ph. phosphoreum) and standard method
(determination of toxicity using infusoria Colpoda steinii in accordance with DSTU 3570-97 “Feed grain,
products of its processing, feed. Determination of toxicity”. The test object was a grain mixture (barley—wheat
50:50), toxicant — mycotoxin zearalenone. During the validation of the method, the following parameters were
determined: relative specificity, relative accuracy, control of intralaboratory reproducibility, luminescence stability,
linearity, convergence, detection limit and method determination limit. It has been established that the technique
is specific, accurate, linear, reproducible. Optimal conditions and shelf life for Ph. phosphoreum: in tubes on a
dense nutrient medium at a temperature of 4°C with monthly reseeding for 7 months, and optimal conditions
and time of cultivation before the study: in tubes on a liquid nutrient medium at a temperature of 26°C 24 h after
seeding. The limit of detection of the method (for zearalenone) is 0.125 pg/cm?®, and the limit of determination is
0.25 mg/kg of feed
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Memoro pobomu 6yno nposecmu MOHIMOPUH2 mMa fnpoaHanisysamu pe3yrbmamu O0CiOXeHb
Coi, pinaky ma Kopmie Onsi CinbCbko20Ccrnodapcbkux meapuH 3a nepiod 2018-2020 pp. w000
HasisHocmi TMO. [ocnidxeHHs nposodusnuck npomseom 2018-2020 pp. memodom rosimepasHoi
NTaHUr02080I peakuii y pexumi pearnbHO20 4acy y Haykoeo-3ocridHoMy ei00ini 6GioxiMidHUX |
MOeKynspHUX O0CIOXKeHb xap4osux rnpodykmis, kopmie ma eodu [ep>xagHo20 HayKo8o-00C/1iOHO20
iHecmumymy 3 nabopamopHoi OdiazHOCmMUKU ma eemepuHapHo-caHimapHoi ekcriepmusu ma
pezaioHanbHUX OepxxasHux rnabopamopisax [epxnpodcrnoxuscrnyxobu YkpaiHu. [ns npoeedeHHs
docnidxeHb bynu sukopucmaHi OiaezHocmuyHi Habopu (R-Biopharm): 0518 cKkpuHiHay, ideHmudgbikayir,
KinbKicHo20 8u3HavyeHHs1 ['M-ninil coi ma pinaky. 5K no3umueHUl KOHMPOJ/b euKopucmosyearsnu
pecbepeHc mamepian M-coi, M-pinaky (ERM, bBernbeis). 3a nepiod 2018 p. 6yno oOocnidxeHo
3 494 3pa3skKie pOC/IUHHOI cuposuUHU ma Kopmig, 3 skux y 505 3paskax (14,5 %) 6yno eusieneHo M-
niHii coi ma pinaky. ¥ 2019 p. 6yno OdocnioxeHo 4 235 3pa3skie, 3 sskux 775 (18,2 %) 3paskie 6ynu
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nosumusHumu. Y 2020 poui docnidxeHo 4 389 3pa3skis, 3 akux y 569 (12,8 %) susieneHo 'M-coro ma
'M-pinak. 3a nepiod 2018-2019 pp. y no3umusHux 3pa3kax KoMbIiKopmie, cOi, MaKyxu ma wpomy
coegozo byrno ideHmucpikosaHo 'M-niHii MON 40-3-2 ma MON 89788 y kinbkocmi 6inbwe 10 %, y
3paskax pinaky ma makyxu pinakosoi 6yna susieneHa 'M-niris GT-73 y kinbkocmi 6inbwe 10 %. Y
2020 p. y 3pa3skax coi, kpiM suwesasHa4eHux M-niHit, idenmucgpikoeaHo 'M-niHito MON 87708. He
ouensayucbk Ha 3abopoHy sukopucmaHHs 'M-Oxepen e YkpaiHi, WopoKy Kinbkicme Hosux [M-niHit
pocriuH 36inbwyemscs, Wo Moxe 6ymu rnogsisaHo 3 8i0CYmMHICmM0 KOHMPOIIo  iMIopmosaHol
CUPOBUHU Ma 3ePHOBUX, a MaKoX KOHmMpabaHOHUM 88€3€HHSIM iX Ha mepumopiro YkpaiHu
Knrouoei cnoea: /1P, mpaHcaeHHi pocrnuHu, M-niHif

LLlopoky KinbkicTb nnow, 3anHATMX nig [M-pocnvHamu, 36inbllyeTbca Ta CTaHOBUTL Binblue
11% Big CBITOBUX NOCIBHMX NAoL, SKi 3anHATI TM-kynbTypamu, a ue mamxke 200 mnH rektapis. Cepen
nigepis — CLUA, Bpasunia, Kanaga, IHais, Kntan ta ApreHtvHa. CTaBneHHs CBITOBUX YYEHUX A0
nutaHHa 6esnevHocTti TMO 3anuwmnoca 4o uux nip HeogHosHadyHUM. Tak, y €Bponencbkoro Cotoay
3anuWMBCA PU3MK-OPIEHTOBAHUA Miaxig | 3aCTOCOBYETbCA MPUHUUMN OBEpPEexHOCTi B MNUTaHHI
BMKOPUCTaHHA Ta BBefeHHA B o6ir M-pocnvH. MopaTtopin Ha BupowyBaHHa TMO BBegeHun y
18 kpaiHax €C: Monbuwi, Weenuapii, AscTtpii, Himeuunni, ®paHuii, Bonrapii, Xopearii, Kinpi, Mpeuii,
YropwmHi, ITanii, Natsii, Jlutei, Higepnangax, Oanii, Jltokcembypry, Manesti Ta CnoseHii. bBinbLwictb
KpaiH-uneHis €C 3abopoHunu BmupowyBaHHs TM-kynetyp. Jlvwe gekinbka KpaiH, Hanpuknag, lcnaHis i
MopTyranisi, 4O3BONATb BUPOLLYBAHHA rEeHETUYHO MoaudikoBaHux KynbTyp. OgHak €C € cBiToBUM
nigepom 3 imnopty MM-kyneTyp. BiH iMnopTye Wopoky GinbL, Hix 30 MAH T reHeTUYHO MOAMNIKOBaHOI
KyKypya3u Ta coi ons rogisni TBapuHW. Y GinbuocTi kpaiH €C 3abopoHeHo BukopucTaHHsa TMO ans
BUPOOHMLTBA OUTAYOro XapyyBaHHA Ta i€ MOBHa 4uM 4YacTkoBa 3abopoHa Ha okpemi Buan MO, ski
BMKOPWUCTOBYIOTBLCS Y XapyoBii NpoMMcrnoBocCTi [1-4].

B €C koxHa naptis M-npoaykTtiB abo KOpMIB BiACTEXYETLCA Ha KOXXHOMY NaHLIO3i MOCTaBOK.
Onepatopu 3060B’A3aHi iHHOpPMyBaTM CNOXMBAYIiB, yKasyloum iHpopmauilo 4m NpoaykT FeHETUYHO
mMoaudikoBaHUN Yn MicTUTb TM-iHrpegieHTn [5, 6]. lNopir BMNAgKOBOrO 4M TEXHIYHO HEMUHY4YOro
notpannsaHHa TMO po 0,9 % Ha iHrpegieHT. Takum YnHom, €C Mae 4iTKy no3uuilo Ta peryrnboBaHe
3aKOHOOABCTBO LLoAo BuMKopuctaHHa TMO.

AMepUKaHCBbKUIA Nigxig A0 reHeTUYHO MoaudikoBaHMX opraHiaMiB 6a3yeTbCa Ha NPOAYKTi, a He
Ha npoueci BUpOOHMUTBA, Ta po3rnsggae GioTexHonorito Ak 6e3neyHy 3a CBOEK Npupoaoto, a ii
NPOAYKTU §IK TakKi, WO He Bigpi3HAITbCA Big HemoawudikoBaHux aHanorie [7]. Y CLUA He 6yno
3aranbHOHaLiOHaNbHOro 3akoHy NpPo MapKyBaHHs. Y HOBOMY 3akoHi 2020 p. 3a3HayeHo, WO KOXHUM
iHrpenieHT Moxe MicTuTn o 5 % MO, AKWo e TEXHIYHO HEMUHYYE YN HE HaBMUCHO [4—7].

B YkpaiHi 3abopoHsieTbca npomucrnoBe BUPOOHMUTBO Ta BBedeHHs B obir TMO, a Takox
npoaykuii, BupobneHoi i3 3actocyBaHHam MO, go ix gepxasHoi peecTtpadii [8]. Ha cborogHi He
3apeecTpoBaHe xofHe NM-gxepeno B Hawii aepxasi. 3Baxaroun Ha BifCYTHICTb BXiAHOrO KOHTPOIMO
iIMNOPTOBAHOI POCIMHHOI CUPOBUHMW, MOCIBHOMO MaTtepiany Ta KOpMiB, BUHUKNA HEOOXIOHICTb NpOBECTH
MOHITOPVHI 3€PHOBUX i KOPMIB 47151 CiflbCbKOrOCNog4apChbknx TBapuH Ha HasBHicTb TMO.

MeTtoro po6oTy Gyno NpPoBEeCTM MOHITOPUHI i NpoaHanidyBaTh pesynsraTi OChigKeHb COol,
pinaky Ta KOpMIiB ANSA CiflbCbKOrocnogapcbknx TBapuH 3a nepiog 2018-2020 pp. WWO4O0 HAABHOCTI
™O.

MaTtepianu Ta Metoau. [ocnigxeHHA npoBoaunucb npotarom 2018-2020 pp. MeToaoM
noniMepasHOi NaHLUroBoi peakuil y pexumi peanbHOro 4acy y HayKoBO-AoOCrnigHOMY Bigaini
BioXiMiYHMX | MONEKYNAPHMX OOCNILKEHb XapYOBMX NPOAYKTIB, KOPMIB Ta BoAu [lepXaBHOro HaykoBO-
JocnigHoro iHCTUTYTY 3 nabopaTopHOi AiarHOCTMKM Ta BETepUHapPHO-CaHiTapHOI ekcnepTuan Ta
perioHanbHUX AepxaBHUX nabopatopiax [Oepxnpogcnoxuscnyxbu YkpaiHn. [Ons npoBegeHHA
pocnimpkeHb 6ynn BUKOpUCTaHi giarHoctuyHi Habopu (R-Biopharm AG, HimewunHa): ons CKpuHiHry —
SureFood GMO Screen 35S/NOS/FMV+IAC, SureFood GMO Screen 4dplex
BAR/NPTII/PAT/CTP2:CP4 EPSPS; ansa igeHtudikauii M-niHin — SureFood GMO ID Roundup
Ready Soya, SureFood GMO ID RR2Y Soya, SureFood GMO ID A2704-12 Soya, SureFood GMO ID
Soya |; anga kinbkicHoro Bu3HaveHHs M-niHin — SureFood GMO QUANT Roundup Ready Soya,
SureFood GMO QUANT RR2Y Soya, SureFood GMO QUANT GT73 Canola. Ak no3anuTuBHWIA
KOHTPOmb BUKOPUCTOBYBaNu pedepeHc MmaTepian pisHOI Bi4COTKOBOI KoHUeHTpauil 'M-coi, 'M-pinaky
(ERM, Benbria). Amnnidikatop — Thermo Fisher Scientific QuantStudio 5.
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PesynbtatTy #“  obroBopeHHA. Ha cborogHi TectyBaHHa [MO y  cTpykTypi
Hepxnpogcnoxuscnyx6u YkpaiHm nposogaTe 11 akpegutoBaHux nabopatopiv: AHAOINABCE,
LleHTpanbHa BunpobyBanbHa gepxasHa nabopartopis depxnpoacnoxmecnyxou B Kniscbkin obnacTi
Ta M. Knesi, XapkiBcbka, [NonTaBcbka, Yepkacbka, [HinponeTrpoBcbka, XMenbHUUbKA, JIbBiBCbKA,
KipoBorpagcbka, IBaHO-®PpaHkiBCbKa, BiHHMLBKA perioHanbHi AepxxaBHi laboparopii.

3a nepiog 2018 p. ©6yno pocnigxkeHo 3494 3pa3kiB Ccoi, pinaky Ta KopMmiB Ans
CiNbCbKOrocnoAapcbkmMx TBapuH, 3 siknx y 505 3paskax 6yno sussneHo 'M-niHii coi Ta pinaky, wo y
BifjCOTKOBOMY criBBigHOLWEHHI cknagae 14,5 %. Y 2019 p. 6yno gocnigkeHo 4 235 3paskiB, 3 sKUX
775 3paskiB 6ynv no3anTnBHUMKM Ta cTaHoBUNK 18,2 % Bif 3aranbHOI KinbKOCTi 4OCAIMKEHUX 3paskiB. Y
2020 p. pocnimpkeHo 4 389 3paskiB, 3 akux y 569 sussneHo N'M-coto Ta 'M-pinak, Wwo y BiaCOTKOBOMY
cnieBBigHOLWeHHi ctaHoBurno 12,8 %. 3a nepiog 2018-2019 pp. y NO3UTMBHKX 3paskax KOMBIKOpMiIB,
COi, MaKyxu Ta LWpOTy coeoro 6yno iaeHTudikosaHo MM-niHii MON 40-3-2 Ta MON 89788 y KinbKoCTi
6inbwe 10 %, y 3paskax pinaky Ta Makyxu pinakosoi 6yna suseneHa 'M-niHia GT-73 y KinbKoOCTi
Binbwe 10 %. Y 2020 p. y 3paskax coi, KpiMm BuLlie3asHavyeHux M-niHin, igeHTUdikoBaHo M-niHito
MON 87708 (tabn., puc.).

Tabnuua —  Pesynbtatm  MoHiTopuHry [TMO  y  coi, pinaky Ta kopmax [Ans
CiNbCbKOroCcnoAapcbkmx TBapWH 3 Pi3HMX perioHiB YkpaiHu 3a nepiog 2018—-2020 pp.
Pik | HasBa 3pa3ka, B skomy BusiBneHo rmMoO Hassa 'M-niHii pocnuH Ymict TMO, %
cos MON 40-3-2, MON 89788 > 10
LIPOT COEBUM MON 40-3-2, MON 89788 > 10
2018 MaKyxa coesa MON 40-3-2, MON 89788 >10
KOMBikopMm MON 40-3-2, MON 89788 > 10
pinak GT-73 > 10
MaKyxa pinakoBa GT-73 > 10
cost MON 40-3-2, MON 89788 > 10
LUPOT COEBUM MON 40-3-2, MON 89788 >10
2019 MakKyxa coeBa MON 40-3-2, MON 89788 > 10
KOMBikopMm MON 40-3-2, MON 89788 > 10
pinak GT-73 > 10
MaKyxa pinakoBa GT-73 >10
cos MON87708 —
LUPOT COEBUM MON 40-3-2, MON 89788 > 10
2020 MakKyxa coeBa MON 40-3-2, MON 89788 > 10
KOMBikopm MON 40-3-2, MON 89788 > 10
pinak GT-73 >10
MakKyxa pinakosa GT-73 >10
450 410
400 EMON 40-3-2 oMON 89788
oGT-73 B MON 87708
350 320
300 275 y
250 / 234
200 / 200
200 / 7/
150 4 / %
100 4 / %
50 4+ 30 % 45 % ,,,,,,, 35 20—
0 m _° 7 ° 74 Ml =
2018 p. 2019 p. 2020 p.

Puc. KinbkicTb 3paskiB 3 'MO Ta nepenik BusisneHmx MM-ninin pocnuH 3a nepiog 2018-2020 pp.
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3a pesynbratamu nNpoBedeHUX OOCHiQKEeHb BCTAHOBMEHO, WO B YKpaiHi Hanbinbl nowwupeHi
M-niHii coi MON 40-3-2 i MON 89788 Ta pinaky GT-73. Y 2020 p., kpiMm 3a3HayeHux [M-niHin
pocnuH, 3'aBunack Hosa ['M-niHia coi — MON 87708.

BucHoBKKU. Taknm YMHOM, HE OMBNSAYMCb Ha 3abopoHy BukopucTaHHa TM-gxkepen B YkpaiHi,
LLIOPOKY KiNbKiCTb HOBUX ['M-niiHin pocnuH 36inbluyeTbCs, WO MOXe OyTu NOoB’sSi3aHO 3 BiOCYTHICTIO
KOHTPOMIO iMNOPTOBAHOI CUMPOBUHW Ta 3€PHOBUX, @ TaKOX KOHTpabaHOHMM BBE3EHHSM iX Ha
TepuTopito YkpaiHu.

MepcnekTMBM nopaanbWMX [OChNiMXKeHb. YPaxOoBYKOUM 3as3HadeHe, BUHUKAE HEOOXiOHICTb
CTBOPEHHS KOMMNIIeKcHoT nporpamu koHTponto MMO Ha eTani BXiAHOro KOHTPOI, 3aKyniBsii NOCIBHOro
MaTepiany Ta etani 36opy Bpoxato, a Takox peectpauii TM-niHin, aki uMpKynoTb B YKpaiHi.
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MONITORING OF GMOs IN SOYBEANS, CANOLA AND
FODDER FOR FARM ANIMALS IN UKRAINE IN 2018-2020

Haidei O. S., Oleksiienko I. S., Shuliak S. V., Mezhenskyi A. O., Kyivska G. V.
State Scientific and Research Institute of Laboratory Diagnostics
and Veterinary and Sanitary Expertise, Kyiv, Ukraine

Krushelnytska O. V.
Stepan Gzhytskyi National University of Veterinary Medicine and Biotechnologies, Lviv, Ukraine

The aim of the work was to monitor and analyze the results of research on the presence of GMOs in
soybeans, canola and animal feed for the period 2018-2020. The research was conducted during 2018-2020
by the real-time polymerase chain reaction in the Research Department for Biochemical and Molecular
Research of Food, Feed and Water of the State Scientific and Research Institute of Laboratory Diagnostics and
Veterinary and Sanitary Expertise and in Regional State Laboratories of the State Service of Ukraine on Food
Safety and Consumer Protection. Diagnostic kits (R-Biopharm) were used for screening, identification,
guantification of soybeans and canola GM-lines. Reference material of GM-soybean, GM-canola (ERM,
Belgium) was used as a positive control. In 2018, 3,494 samples of soybeans canola and feeds were studied, of
which, in 505 (14.5%) samples GM-lines of soybeans and canola were found. In 2019, 4,235 samples were
tested, 775 (18.2%) samples were positive. In 2020, 4,389 samples were studied, of which in 569 (12.8%)
samples GM-soya and GM-canola were detected. During the period of 2018-2019 in positive samples of
compound feed, soybeans, soya press cake and grist, GM-lines MON 40-3-2 and MON 89788 were identified in
the amount of more than 10%, in samples of canola and canola press cake, GM-line GT-73 was found in the
amount of more than 10%. In 2020, in soybean samples, in addition to the above-mentioned GM-lines, the GM-
line MON 87708 was identified. Despite the ban on the use of GM-sources in Ukraine, the number of new GM-
plant lines is increasing every year, which may be due to the lack of control over imported raw materials and
grains, as well as their smuggling into Ukraine

Keywords: PCR, transgenic plants, GM-lines
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