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Hagnexawunm BbICNONMHEeHneM rmMrmeHn4YecKnx Tpe6OBaHVII7I. YcTaHoBMNeHo 3Ha4YMMyo, NO CpaBHEHUIO C
APYrMMN nokasaTensammn KadecTsa, U3mMeHUnBocTb nokasatenen KMA®AHM u konnyectBa cOMaTU4eCKMX
KIETOK.

KntoyeBble crnoBa: MOMOKO-CbIpbe, MMrMeHa MOoSly4YeHWsi MOMoKa, nokasaTenu kavecTBa MOJIoKa,
KMA®AHM, KonmyecTBo coMaTUYECKUX KNETOK.

PRACTICAL SUBSTANTIATION OF QUALITY PARAMETERS OF RAW MILK BY VARIOUS DAIRY
FARMING PRACTICES
Kondrasiy L., Yakubchak O., Osipova T.
National University of Life and Environmental Sciences of Ukraine, Kyiv

Summary. In Ukraine take place a tendency to close inefficient farms of producing milk. The reason
for this is closing food contract application between Russia and Ukraine. The dairy products can be
competitive outside the CIS, if the raw milk (from which it is made) of Ukrainian farms accord with
international quality requirements (international standards). According to EU Regulations safety and quality
raw milk can be received from farms using good dairy farming practices and good milking hygiene
practices. The result of using good dairy farming practices is safety and quality dairy products. There are
many different dairy farming practices in Ukraine. The aim of the study was to determine the changes of
quality parameters of raw milk under good (where using good milking hygiene practices) and traditional
(where were found some mistakes in milking hygiene practices) dairy farming practices using in Ukraine.
The quality parameters of raw milk were collected from farms located in Kiev, Cherkassy, Poltava,
Chernihiv and Vinnitsa regions of Ukraine. Totally —17 farms in both groups.

Research period — one year (2015/12-01). Studied the following parameters of quality raw milk:
density (kg/m?3), pH, acidity (°T), the purity by standard (group), temperature (° C), the dry matter (%), the
number of mesophilic aerobic and facultative anaerobic microorganisms (according to Ukraine standard
3662-97 — the total bacterial contamination, CFU# 100u /mL), the somatic cells count (1000 /mL) fat
content (%) protein (%). Found that parameters of quality raw milk from farms with good milking hygiene
practices compared with farms where were found some mistakes in milking hygiene practices had
significantly lower relative standard deviation during the research period. Also were below average values
of year and maximum and minimum average values of month of total bacterial contamination and somatic
cells count of raw milk from farms where using good milking hygiene practices. This results demonstrated
the impact of milking hygiene practices to its stability during the year. Established significant volatility total
bacterial contamination and somatic cells count compared to other quality parameters of raw milk in farms
of both groups. This results demonstrated the importance of determining these indicators in evaluating the
implementation of appropriate hygiene requirements to obtain raw milk.

Key words: raw milk, dairy farming practices, total bacteria count, somatic cells count.
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AHomauyis. B poboTi npeactaBneHo pesynbratu nabopaTopHUX AOCHIMKEHb LWOoA0 pPo3pobku
ONIrOHYKNeoTUAHMX npavMepiB, cneundivyHMx [0 reHiB TOKCUMHY sStx1, Six2 Ta iHTUMIHY (eae) wo €
MapKkepamu NaToreHHOCTI LumraTtokcuHnpoaykytoumx E.coli (STEC). 3pobneHo aHania aaHux nitepatypw,
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npucesiyeHoi BuBYeHHI0 STEC Ta po3pobneHo Tpu napu cneumndivHuX OniroHyKNeoTUAHUX npavMepis Ans
BukopucTaHHs B MJIP Ta ineHTndikauil 3a3Ha4yeHnx MikpoopraHiamis.
Knro4oei cnoea: wuratokenHnpopaykyoui E.coli, STEC, oniroHykneotugHi npaimepw, MNP

AxTyanbHicTb npo6nemu. [OCTPi KULIKOBI 3axXBOPHOBaHHA B MIOAEN, LU0 BUKMUKaHI XapyoBUMUK
NpoAykTamy KOHTaMiHOBaHUMMK  LUMraTOKCUHNPOAYKylouMMn  E.coli npeacTaBnsaoTb akTyanbHiCTb B
pO3BUHEHUX KpaiHax OCOONMBO B OCTaHHI 4eCATb POkKiB. YCi LmraTokcMHnpogykytodi E.coli o6’egHaHi B
rpyny, ska Ha MikHapogHoMy piBHi Mae abpesiaTtypHy Ha3By STEC (Shigatoxigenic Escherichia coli) abo
VTEC (verotoxigenic Escherichia coli). Usa rpyna STEC, we Ha3nBaeTbca «Baxnuea wictka STEC», fAka
npencraBnge Benukuin iHTepec anga €sponencbkoro Cok3y Ta iHWKMX po3BUHEHUX kpaiH [1, 2, 5]. Bci ui
cepoTunu BMPOONATL LUMFATOKCMH, @ TakoX iHWi ¢bakTopu BipYNEHTHOCTI, i MeTogu iX BUSIBINEHHS
BBa)KAlOTbCA aKTyanbHUMK ANs OOCHiOHWKIB. 3axBOproBaHHS, WO BuknukaloTb STEC BigHoOcATbCA A0
FOCTPUX KMLLKOBUX iHGPEKL Ta YacTo CynpOBOXKYOTLCA reMoniTuko-ypemiyHum cuHapomom (FYC). Cnig,
3a3Ha4MTK, WO KiMbKICTb LMX 3axBOpHOBaHb, LWOPIYHO 3pocTae y Takux kpaiHax sk CLWA, Kanaga,
®iHnanHgia, Anoxid, Ta B €C [1, 2, 4, 5]. STEC BigHOCATbCS A0 eHTeporemMopariyHux, Wo MPOAYKYTb
BEPOTOKCUMHM (LunranogibHi TokcuHu). BoHn npeactaBneHi pisHMMKU CeponoriyHMMK  BapiaHTamu, cepef
akmx E. coli 0157 : H7. E. coli O157 : H7 mae Haibinblie enigemionoriyHe 3Ha4YeHHs1 TOMy, Lo €
OCHOBHOI MPUYMHOK TOCTPUX KMLUKOBUX iHGEKUIN 3 KPOB'SSHUCTO Jiapeetd Ta 3 HAaCTYMHUM PO3BUTKOM
'YC [3, 4]. HanbinbLunin pusmk ui MikpoopraHiamum npeacTaBnaoTb 418 AiTel o 5 pokiB i nogen noxunoro
BiKy.

Y cBiTi icHye gBa nigxogn po koHTponto STEC. lNepwwuin — ue koHTponb 3a E. coli O157:H7, a
OPYrMiA — KOHTPOMb 3a rPynok MiKpoOopraHiaMie, WO 06’edHye LWiCTb HANBINbW BaXIUBUX ANS KOHTPOMO
LUMraTOKCMHNPOZYyKyounx Buaie E. coli, ki Ha mMixHapogHomy piBHi HasusatTbcs Non — E. coli O157:H7
[2,5,6].

Y cBoiln po6oTi My obpanu came Apyruii Nigxia LWoA0 KOHTPOSO 3a TakuMy HebesneyHumMu Buaamm
E. coli — koHTponb 3a Non — E. coli O157: H7, 10670 3a rpynoto STEC. E.coli O157:H7 BBaxaeTbcs
MPUYMHOK  TPETUHWM BUMadKiB  3axBOPIOBaHb, peWTy BWNAAKiB  3axBOPIOBaHHA  CMPUYMHAITH
LUMraTokCMHNpoaykytodi E.coli, siki He HanexaTb go E.coli O157.

Byno noBeneHo, o STEC nokanisyTbCs B LUMYHKOBO-KULLKOBOMY TPaKTi BENUKOT poraTtoi Xyaobu,
CBVMHEN | 3a MeBHWX YMOB CMNPUYUHAIOTL 3abpydHEHHs cuporo M’'sica Big umx TBapuH [1,2,4]. Ons
edhekTMBHOro KoHTponto STEC B4eHi po3pobnsioTb BUCOKOYYTNNBI Ta edpeKTUBHI MeToam Ha ocHosi MJ1P.
Baxnueum etanom ans po3pobkn metoay Ha ocHoBi MJ1P — aHanisy € xapakTepucTuka isonaTis E. coli, wo
CNPUYMHAIOTL Aiapeto i reMomniTMKO-ypeMiYHUI CUHOPOM Y FIIOANHN 38 (PEHOTUMOBMMU Ta FEHETUYHUMU
o3Hakamu. Taki gocnimxkeHHs Gynu npoBefeHi pPsSAOM HayKoOBUIB, SKi MiATBEPOKYOTb LU0  MATOrEHHi
BnactmeocTi STEC nposaBnaioTbCa 3aBASKM HAABHOCTI Y HUX Takux reHiB sk stx1, stx2 Ta eae [3, 4, 5, 6].
[Ona po3pobku MJIP meTogy AiarHOCTMKM NepLloYeproBo HeOOXiAHO po3pobuTy npanmepu, siki MOBUHHI
6yt BucokocneuudivyHMmn, B YkpaiHi Ha gaHuin bac iCHye He3HayHa KinbKiCTb AOCMiaKeHb Yy OaHOMy
HanpsiMky. BpaxoBytoun BaxknmeicTb kKoHTponto 3a STEC Ta HeobxigHiCTb po3pobku HOBITHIX MeToAiB X
ifeHTMiKaLii, BBaXXaemMo NpoBeAeHHs AOCNIIXEHb Y JAHOMY HanpsiMKy akTyarnbHUMM.

MeToro gocnigxeHHA 6yno po3pobuT oniroHykneoTuaHi npanmepw, cneumdivHi 4O reHiB TOKCUHY
Stx1, stx2 Ta iHTUMIHY (eae) wuraTtokeuHNpoaykyunx E.coli.

3aBaaHHAa pocnigxeHHs. (1)[TpoBecTn aHani3 Ta TeopeTUyHe OOI'PYHTYBaHHS iCHYIOUMX B HAYKOBIl
niTepatypi nocnigoBHOCTEN rpyn rexis cneumdiyHmx Ans wuratokeuHnpogykytoumx E.coli. (1) Ha ocHoBi
BMLLE3a3HAYEHOro NMPOBECTN PO3PaxyHOK Ta pPo3pobuTy BMcokocneumndiyHi OniroHyKneoTuaHi npanvepu
Ona MynbTUNIEKCHOro BapiaHTy noniMmepasHoi naHutorosoi peakuii. (Ill) CuHTesyBatn Ta BunpoOyBaTtu
po3pobrneHi npaiMepn | NPOBECTU ONTMMI3aLit0 YMOB MPOBEAEHHSI MyNbTUMNEKCHOro BapiaHTy MJ1P.

Metoau pocnigxeHHA. [ocnigpkeHHss npoBoaunu B HauioHanbHOMy UeHTpi  wTamiB
MiKpoOopraHiamiB [lep>aBHOro HaykoOBO-KOHTPOMbHOIO iHCTUTYTY GioTexHonorii i wramMiB MikpoopraHiamis
(OHKIBLIM) ta B OepxasHomy HII 3 nabopatopHoi aiarHoctuku. Mikpo6ionoridHi fOCNiOXeHHs Lwono
BuaineHHs STEC 3pgiiicHOBanM 3aranbHOMPUAHATAMU  METOAMKAMM  3riAHO  YMHHUMKU B YkpaiHi
HOPMAaTMBHO-NPaBOBUMW aKTamMyn Ha AMAEPEHUINHO-4iarHOCTUYHUX MOXUBHMX cepefoBullax. BugineHHs
STEC nposogunu i3 npo® 3MMBIB 3 Tyl SMOBUYUHW, CBMHUHW B Mpoueci iX BUPOOHMLTBA Ha
M’siconepepobHUX NianpuemMcTBax.

Pospobka oniroHykneoTngHux npanmepis, cneumndidHUX OO0 TeHiB TOKCUHY Stx1, stx2 Ta iHTUMIHY
(eae) STEC gns BMKOpPUCTaHHsI y MynbTunnekcHomy BapiaHTi MJIP 6yna npoBegeHa Hamu ChifbHO i3
cniBpoGiTHMKaMK1 BigAiny MonekynsipHoi 6ionorii i imyHoximil Ta cniBpobiTHMkamu HauioHansHoOro ueHTpy
LITamiB MikpoopraHiamis, Bigainy 6iotexHonorii Ta koHTponto sikocTi 6akTepianbHux npenapartis JHKIBLWM
(M. KuiB). Ans oTtpumanHsa npoaykTie MJIP - oniroHykneoTuaHux npanmepis, cneuudidHnx [0 reHis
TOKCUHY stx1, stx2 Ta iHTUMiIHY (eae), Oynu BigibpaHi i npoaHanisoBaHi MNOCNIOOBHOCTI reHiB 3
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BMKOpUCTaHHsaM 6a3 gaHnx GenBank, EMBL (€sponeiicbka monekynspHo-6ionorivHa 6ibnioteka), DDBJ
(AnoHcebka 6Gasa paHux HykneoTuaHux nocnigosHocTen), PDB sequences. 3a ocHoBy 6ynu BigibpaHi
HacTynHi nocnigosHocTi: AB647443, AF022236, BA0O00007, ECOSTLII, AB647559, AB647430, AB647374,
AB334567, AJ308552.1, AB647553.1, DQ523611.1, AB647374.1, H19BSLTA, KF771380.1, AB647493.1,
AB647432.1, AB647437.1, AB647449.1, DQ523603.1, AB647365.1, EU700490.1, EF441598.1,
EF441588.1.

Mpaimepn ana mynbTunnekcHoro sapiaHta MNJIP 6ynu po3paxoBaHi 3a AONMOMOrow NporpamHoro
3abesneyenHs “Vector NTI” v.10.0.1 (Invitrogen) i cuHTesoBaHi B8 HB® JINTEX’. BupiBHIOBaHHS
HYKNEeoTMAHUX MNOCNiOOBHOCTEN Ta aHania ix romonorii BukoHanu 3a gonomoroto moayns CLUSTALX
nporpamHoro  3abesneveHHa “Vector NTI” v.10.0.1 (Invitrogen) i BLAST-aHanizy pecypcy
http://www.ncbi.nIm.him.gov (HauioHanbHoro ueHTpy GioTexHonoriyHoi iHdopmauii, CLUA). NiodinizoBaHi
npanmepun po3soaunm Ao KoHueHTpauii 100 nkm/mkn “Ultra Pure Distilled Water” (Invitrogen, Cat.#10977-
023, CLLUA) i 36epiranucs npu temnepatypi MiHyc 20 °C [O BUKOPUCTaHHSI.

PesynbTatm pocnigkeHHA. Pe3ynbTatM BCT@HOBNEHUX MOCMIAOBHOCTEW,  pPO3pobrneHnx
ONIrOHYKNEeoTUAHNX npaiMepiB, crneundidyHux [0 TreHiB TOKCWHY (Stx2, stx1) Ta iHTUMIHY (eae)
LUMraTOKCMHNPOAJYKYOUNX BapiaHTIB E. coli HaBegeHo B Tabnuui 1.

Y pesynbTaTi NS BUABNEHHS Ta igeHTUdiKaLii LIMraTOKCUHNPOAYKYYMX BapiaHTiB 6akTepin E.coli
Oynu po3pobneHi oniroHykneoTugHi npammepu, cneuudiyHi 0O reHiB TokcuHy Six7 i stx2 Ta ycix
noniMopdHuX BapiaHTiB reHy eae (iHTUMiHY), a X romMonorisa i No3uuii Ha BiQMNOBIAHMX FreHax OpPUriHaNIbHNX
npanvepis HaBegeHa Ha puc. 1 (A, B, C ta D).

Tabnuus 1
MocninoBHicTbL po3po6neHNXx oNiroHyKNeoTUAHUX NpanMepiB, cneundivyHMX JO reHiB
TOKCUHY (stx2, stx1) Ta iHTUMiHy (eae) STEC

r . MOCHIAOBHICTb Tm po3mip
eH npanmep o o parmeHTa
(5 —>3 ) ( C) (I'I.H.)
dF-eae CGCTCTTGGTATCGCTGGTAAC
Eae 53,1 327
dR2-eae TAGTCTCGCCAGTATTCGCCAC 53,9
dF1-stx2 CCATGACAACGGACAGCAGT
stx2 53,1 466
dR3-stx2 ATCTGACATTCTGGTTGACTCTCTTC 53,9
7d-stx1_F CGTGTTGCAGGGATCAGTCG
54,3 728
stx1* dstx1-r3 CGCACTGAGAAGAAGAGACTGAAG 56,3
d-stx1-f1 GCAAAGACGTATGTAGATTCGCTG 53,2 796
d-stx1-R2 CAGTTACACAATCAGGCGTCG 55,0

MpumiTtka: *napu npanmepis 7d-stx1_F/dstx1-r3 ta d-stx1-f1/d-stx1-R2 € anbTepHaTBHUMM.
A).

dstx1F1 (100.0%) dstx1R2 (100.0%) dF-eae (100.0%)
dF-stx2 (100.0%)  dR3stx2 (100.0%) dstxIR3 (100.0%) . dR2-eae (100.0%)
| [
| | |

BA000007 _complete
5498450 bp
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B).
dF-eae (570) ;dRZ-eae (897)
B 7 eae
% A
AB647443
2820 bp
C).

CDS 1 (Sub.A)
dstx1R2 (100.0%) CDS 2 (Sub.B)

7dstx1F (100.0%)

dstx1F1 (100.0%) Misc Feature 1 dstx1R3 (100.0%)
Misc Feature 2

| 4 <
| > )

H19BSLTA Stx1all

1710 bp
D).
RBS 1 _
e dF1-stx2 (582) dR3-stx2 (1048)
=R | CDS 2

35 Signal 1 . CDbst RBS 2 ‘ Misc Feature 2

Misc Feature 1 | \ /
| \ >‘| =D
| > ——
ECOSTLII Stx2all
1499 bp

Puc. 1. F'omonoria (A) i no3uuii oniroHykneoTuaHux npanmepis Ha NOCriAOBHOCTSAX reHiB eae (B),
stx1 (C) Ta stx2 (D) 6akrepin E.coli cepotuny (rpynun) O157:H7.

Ona nepeBipkn cneundiyHOCTI Ta YyTNMBOCTI CMHTE30BaHWX MpanMepiB SK MOXIMBE OXepeno
LinboBMX reHiB Oynu BukopwcTaHi wrtamn E.coli pisHux cepoTuniB 3 konekuin sigainy GioTexHonorii Ta
KOHTponto sikocTi  GaktepianbHux npenapatis  OHKIBLWM Tta HauioHanbHOro uLeHTpy LwwTamiB
mikpoopraHiamis. Nepesipui nignaranu wramu E. coli cepotunis 019, 020, 025, 026, 045, 055, 0103,
0111, O145 T1a 2 wramn cepotuny O157. B pe3dynbTaTti npoBegeHNX 4OCNigXKeHb reH stx2 OyB BUSBNIEHWI
B oaHoro wrama E.coli cepotuny 0157, a reH eae — y wtama E.coli cepotuny O145 Ta B ogHOro 3 ABOX
wramis cepotuny O157. Cnig Big3HaunMTh, Wo reH stx7 He GyB BUSIBNEHWI B XXOOHOMY 3 LOCHIIKEHMX
LTaMiB Konekuin. Ak HeraTuBHi KOHTposi Oyno BukopucTaHo wrtam E.coli cepotuny O19.
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Puc. 2. PesynbtaT enekrpodopeTuyHoro
aHanisy B 1,5 % reni arapo3u npopykris

amnnicpikauii: 1 — reH stx2 (A) ©Gakrepiin E.coli
cepotuny O157; 2 — reH eae (B) Gaktepint E.coli
cepotuny 0145; 3 — Gaktepii E.coli cepotuny
019; M — mapkep “100 bp Plus DNA Ladder”
(Fermentas).

LT

L
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| |

Puc. 4. PesynbTat enektpodopeTuyHoro
aHanisy B 1,5 % reni — arapo3u npoaykris
amnnicdikauii reHa eae GakTepin E.coli cepotuny
0145 — npu Temnepartypi Bignany npanwvepis dF-
eae/dR2-eae: 1 -58 °C; 2-60 °C; 3-62 °C; M —
mapkep “100 bp Plus DNA Ladder” (Fermentas).

S00nE S— — 1661
—
M 1 2 3
Puc. 3. Pesynbtat enekTpodopeTnyHOro
aHanisy B 1,5 % reni — arapo3u MpoaykTiB

amnnidikauii reHa stx2 6GakTepin E.coli cepotuny
0157 — npu Temnepatypi Bignany npavmMepis dF1-
stx2/dR3-stx2: 1 — 58 °C; 2 - 60 °C; 3 - 62 °C; M —
mapkep “100 bp Plus DNA Ladder” (Fermentas).

L
l

2 3 M4 5B

Puc. 5. Pesynbtatm enekTpogopeTuyHoro
aHanisy npoaykrtis amnnidikauii reHiB six2 Ta eae
nicna onTuMmisauii TemnepaTypu Bignany npaviMepis:
M - mapkep “100 bp Plus DNA Ladder” (Fermentas); reH
stx2 —1-63 °C, 2 — 64 °C, 3 — 65 °C; reH eae — 4 — 63 °C,
5-64°C,6-65°C.

Ockinbkn Npu  po3paxyHKy OMIrOHYKNeoTUAHUX npavMepiB  ypaxoByBanacsi MOXNUBICTb X
BMKOPUCTaHHS B MyNbTUNNEKCHOMY BapiaHTi nonimepasHoi naHutorosol peakuil (MNP) ans po3pobku Ha ix
OCHOBI AiarHOCTMYHOI TecT-cucTeMW, TO ONTMMI3auito TemnepaTypu Bignany npanmepis NpoBOAUNU

ofHakoBo (puc. 3, puc. 4 Ta puc. 5).

3a pesynbTatamu NpoBEAEHOro aHanidy onTUMarbHOK TeMMepaTypol Bignany Ans npanimMepis,
cneumdivyHNX OO0 reHiB stx2 Ta eae, BU3HayeHo Temnepatypy B 65 °C (1abn.2).

Tabnuus 2
Mporpama TemnepaTtypHoro pexumy nposegeHHs NJIP ansa po3pobku Tect cuctemu
ETtan Pexum KinbkicTb Lmknis

1 95°C —3xB 1
94°C-30c

2 65°C-20c 35
72°C-30c¢c

4 72°C—-4xB 1

5 10 °C 36epiraHHs
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[ns Bu3Ha4eHHs 4yTNUBOCTI po3pobneHux npanmepis 6ynu npurotoBneHi 10- KpaTHi NOCMiAOBHI
po3sBefeHHsA ounteHoi 6aktepianbHoi AHK. Buainenns OHK BukoHyBanu Tpboma pisHuMu metogamu: 1-i
— OfiHYy KonoHito kynbTypy E. coli BinGupanu B 0,5 cM® cTepunbHOT AeioHi3oBaHoT Boaw i nporpisanu 3 xs.
npu Ttemnepatypi 100 °C, nicns 4Yoro HerawHO MEepPEeHOCUNW Ha nig; 2-A — BUAINEHHS 3a [A0OMNOMOroH
KomepuiiHoro Habopy «[HK-cop6-B» (AmnnuceHc, Pocist); 3-i — 3 BUKOPUCTaHHSAM curika-
mMoamndpikoBaHux (~15 HM) MarHiTHMX 4acTouvok (CMHTe3oBaHi i HagaHi H.M.BonkoBoto, IHCTUTYT npobnem
cisnkn i Giodiaukm HAHY), 3 koHueHTpauieto 10 mrmm™ i HacuueHicTio 37 emu(A-m?/kg). OumnileHHs
GaktepianbHoi AHK ans cnektpodoTtomeTpryHOro aHanisy BUKOHyBanu 3a gonomorow HaGopy “Ultra
Clean DNA Purification Kit” (Cat.# 12500-100; MOBIO, CLUA). lMepeBipky cneuudivyHOCTi npanimMepis
NpoBenu Ha TECTOBUX LUTaMax retepo MoriYHnX MiKpoopraHiamis Bigdiny 6ioTexHomnorii Ta KOHTPOIO AKOCTI
OakTepianbHnx npenapartie OHKIBLWM, a came: Salmonella enterica, Listeria monocytogenes, Bacillus
anthracis, Campylobacter jejuni, Pasterella multocida Ta Yersinia enterocolitica

PospobrieHi npaviMepyn Ans BUSIBNEHHS] Ta igeHTMIKaUil LWNra-TOKCMHNPOAYKYYMX BapiaHTiB
E.coli 6ynn nepesipeHi peakuito MeTogom «rapsidoro» ctapty B o6’emi 0,025 cm®. EnektpodopeTuyHmin
aHarnis oTpumMaHux oniroHyKNeigHix npanMepis NPOBOAUIN LLNAXOM po3aineHHa dparmenTis [HK B
1,5 % reni araposu (Sigma, CLUA). MNicna oxonomxeHHs po3nnasneHoi araposu o 60 - 65 °C popaeanu
0,003 cm® posunHy Gpomidy eTuaito i nepemillyeani. AraposHuii renb 3anveany y goopmMy (3aBTOBLUKM 5-6
MM) i dopmyBanu 3a AOMNOMOrol rpebiHOK MyHKM AN BHECEHHs! 3pasKiB. LUMFaTOKCMHMPOAYKYHYMX
Escherichia coli — 327 n.H., 466 n.H Ta 728 n.H..

O6nik Ta iHTeprpeTauis pes3ynbTaTiB MPOBOASTH LUMASXOM  HAsABHOCTI CMYr Ha BCiX [OPiKKax
amnnicpikoBanmx OHK 3paskiB. Y HeraTuBHOMY KOHTPOSbHOMY 3pa3ky (K-) CMyxKu NOBWMHHI ByTu BiOCYTHiI.
[MosiBa CMyXKu Ha PiBHIi NO3NTUBHOIO KOHTPOMNIO CBiAYUTHL MPO KOHTaMiHaUilo (3abpyaHEHHS) KOMMOHEHTIB
Habopy. Y NO3UTMBHMX KOHTPONbHMX 3paskax (K+) MOBUHHA BUSABNATMUCA TPU CMYXKM XKOBTOraps4oro
Konbopy po3Mipom 327 n.H., 466 n.H Ta 728 n.H. BiACYTHICTb CMYXOK XOBTOraps4o-4epBOHOrO KONbOpy Ha
piBHi NO3UTMBHOrO KoHTpornto (K+) 327 n.H., 466 n.H Ta 728 n.H.) cBiAYMTb MpPO BIACYTHICTb
LMraTOKCMHYTBOpPIOIOUMX E. coliy aHani3oBaHrin npobi. HasBHICTE CMyXOK, WO BignoBigawTb 3a
€nekTpohOPETUHHOK PYXIMBICTIO MO3UTUBHOMY KOHTPOMO (327 n.H., 466 n.H Ta 728 n.H.) CBIgYMTL NpPO
MPUCYTHICTb LLUMIaTOKCMHYTBOPHOOYNX E. coli y aHanizoBaHin npobi. Pe3ynbTaT aHanidy He MoXHa BBaXxaTtu
[OCTOBIPHUM, SIKLLO Ha A0PiKLi BY[Ab-AKOro HEraTMBHOIO KOHTPOSO BUSIBNSIETLCS cneumndivHi cMyxkn (327
n.H., 466 n.H Ta 728 n.H.). HeobxigHO MOCTaBUTM He MeHLIe TPbOX HEeraTMBHWUX KOHTPOMIB Ha eTani
BuginenHs OHK i cTinbku x Ha eTani noctaHoBku [MI1P ansa BuaABNEHHSA mxepena KoHTamiHauii.

BucHoBku

1. BcTaHOBMNEHo, WO ONTUManbHUM TemnepaTypHUM pexuMoM  Bignany Ans npanMepis,
cneumdivyHNX 00 reHiB Six2 Ta eae, AKi € xapakTepHMMu mapkepamu nartoreHHocTi STEC BcTaHOBNEHO
Temnepartypy B 65 °.

2. Po3pobneHo Tpy napu OnirOHyKNeoTUAHUX NpanmepiB, cneumndiyHnX A0 reHiB TOKCUHY Stx7T i
stx2 Ta ycix nonimopdHMX BapiaHTiB reHy eae (iHTMMiHY) Ans BukopucTaHHa B MNP ans igHTudikauii
STEC.
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lMpo6nemu 300iHXeHepil ma eemepuHapHOi MeGUUYUHU

PA3PABOTKA ONIMTOHYKNEOTUAHBLIX NMPAMMEPOB, CMELIM®UYECKUX K TEHAM
LWWUFATOKCUHA STX1, STX2 N UHTUMWHA (EAE) LUNTATOKCUHMPOLAYLMPYHOWMX E. COLI
Beprunesny A.H., Kacanuyk B.B., OepsbuH O.H., Edoumosa O.H., Kyctypos B.B.

AHHOTauus. B paboTte npeacTtaBneHbl pe3ynbTaTthl NabopaTopHbIX UccenoBaHuii no paspaboTke
ONWUIOHYKNEeOTUAHbIX NpanMepoB, cneunduyecknx kK reHam TokcuHa stx1, stx2 n nHTMMKUHa (eae) koTopble
ABNATLCA MapKepamu MNaTOFEeHHOCTM LuMraToKcMHNpodyumpytowmx E.coli. CgenaH aHanu3 [aHHbIX
nuTepaTtypbl, NOCBAlWEHHOW u3ydyeHntio STEC u  paspabotaHo Tpu napbl  cneundrUyecKkmx
ONMUIOHYKNEOTMAHBIX NpanmepoB Ans wucnone3oBaHna B [UP  ans wnaeHTudwmkaumm ynoMsiHYTbIX
MWKPOOPraHN3MoB.

KntoueBble crnosa: wuratokcuHnpogyuupytowme E.coli, STEC, onuroHykneotuaHble npanimepbl,
nup.

THE DEVELOPMENT OF OLIGONUCLEOTIDE PRIMERS SPECIFIC TO THE GENES OF SHIGA TOXIN
STX1, STX2 AND INTIMIN (EAE) OF SHIGA TOXIN-PRODUCING STRAIN OF E.COLI.
O. Berhilevych, V. Kacianchuk, O. Deryabin, O. Efrimova, V. Kusturov

Summary. Shiga toxin-producing strains of Escherichia coli (STEC) is a very dangerous food-
borne pathogen that can cause hemorrhagic colitis (HC), hemolytic uremic syndrome (HUS) and
thrombotic thrombocytopenic purpura. There are two types of Shiga toxin (Stx1 and Stx2) produce by
STEC. The production of these toxins is coded by appropriate genes - stx7 and stx2. In addition to Shiga
toxin production, another virulence factor expressed by STEC is an intimin. The intimin is a membrane
protein produced by all attaching enteric pathogens including STEC as adherence factor for attachment to
the intestinal epithelial cells. The eae gene codes producing of this protein.

The aim of this study was to identify of oligonucleotide primers specific to the toxin gene stx1, stx2
and intymin (eae) which are markers of pathogenicity Shiga toxin-producing strain of E.coli (STEC).

The work was performed in the Microbiology Laboratory of Center "ECOMEDHIM" in Sumy State
University (Sumy, Ukraine), in the State Research Institute of Laboratory Diagnostics and Veterinary
Expertise (Kyiv, Ukraine) and in State Scientific Control Institute of Biotechnology and Strains of
Microorganisms, (Kyiv, Ukraine). Primers for PCR multiplex variant were calculated by the software
"Vector NTI" v.10.0.1 (Invitrogen) with using BLAST-analysis and resource http://www.ncbi.nlm.him.gov
(National Center for Biotechnology Information, USA). and synthesized in the Firm "LYTEH" (Russia).
Polymerase chain reaction was performed in termocycles "Tertsyk" (DNA technology, Russia) and "T1"
(Biometra, Germany). The reaction was carried out by "hot" start in a volume of 0,025 cm3. In order to
minimize the formation of nonspecific dimers primer matrix and its amplification the method of preparation
of the reaction mixture with the physical separation of PCR components was used. To prepare the "lower"
reaction mixture nucleotydtryphosfate (2 mM) was mixed with appropriate primers in one tube at the rate of
0,025 cm? each (final concentration from each primer 10-15 pmol / sample). After mixing in a vortex, the
mixture was dropped in prepared for PCR microtubes in volume 0,005 cm?® in earch and on the top of it
molten wax in volume 0,015 cm® was added. After solidification of wax in tube "upper" reaction mixture in
volume 0,017 cm® and 2 drops of mineral oil were added. The "upper" reaction mixture (1 sample
calculation) consist of 0,005 cm® PCR buffer; 0.0025 cm® 50 mM MgS0Os4; 0,009 cm?® H20 MilliQ and 0.0005
cm?® Tag-polymerase (5 units / ml). Samples of bacterial DNA placed under oil in the volume 0,003 cm?d.

As a result three pairs of specific oligonucleotide primers were developed for using in PCR and
identification of these type microorganisms. After culture-dependent method of isolation of E. coli, each
positive sample was analyzed by multiples PCR to detect the stx7, stx2, and eae genes. It was established
that the optimal annealing temperatures for primers specific to the gene eae stx2 and that characteristic
markers of pathogenic STEC defined temperature 65°C.
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