ISSN 2310-4902 Haykorwmii BicHUK BeTeprHapHOi Meauuuay, 1’2019

YK 619: 639.2.09; 639.3.09

MAJIIMOH 3.B.

z_malimon @ukr.net

Lleporcasruil HayKo8o-00CiOHULL IHCumym 3 1a60pamopHoi
diaeHocmuKy ma GemepuHapHO-CanimapHoi excnepmusu
KYXTUH M.J.

kuchtynnic @ gmail.com

Tepuoninvcokuii Hayionanvruil mexniynuti yHigepcumem im. 1. Ilynios
I'PUHEBUY H.€.

gnatbc @ukr.net

binoyepkiscokuii nayionansruil azpapHuti yHieepcumem
MEX H.S1.

notyca09@ gmail.com

eporcasnuil Hayko80-00CaiOnutl iHCmumym 3 1a00pamopHoi
digeHocmuKy ma eemepuHapHO-CaHimapHoi excnepmusu

AHAJII3 OBCIMEHIHHSI 3AMOPOXXEHOI PUBU ME30®LIbHOIO
TA TICUXPOTPO®HOIO MIKPO®JIOPOIO

Di3uKO-XiMIUHI Ta OpPraHONENTUYHI 3MiHW, SIKi BUHUKAIOTH Y pUOI ITij] Yac XOJOAMIBHOTO 30epiraHHs, OB’ I3aHI 3 JKUT-
TEMISLTBHICTIO ICUXPOTPODHOI TpyIH MIKpO(IOpH, KA € aKTUBHIIIO, HiXX Me30(hiIbHA.

MeToro poGoTu OyIo TIPOBECTH MOPIBHAIBHIN aHATI3 0OCIMEHIHHS 3aMOPOXKEHOT pHOU ME30(LTHHOIO 1 TICHXPOTPODHOIO MIK-
podoporo Ui BHECEHHS KOPEKTHBIB II0JI0 HOPMATHUBIB 33 MIKPOOIOIOTTUHIME KPUTEPISIMH. Y TIpodax 3aMOpOKEHOI prOU BU3HA-
yai MikpoOHe unciio 3a Temmneparypu 30£1 °C i inkybauil nocisie ynpoaosx 72 roaut (Me3ohinsHa Mikpoduiopa) Ta 3a Temrepa-
Typu 6,5+0,5 °C i inky6arii ynpogosx 10 xi6 (ncuxporpodua mikpodiiopa). BeraHosneHo, 1110 3 mpod 3aMOpoKeHOT puldH 3 Kijb-
KicTio Mesodinbrux Gakrepiit 1o 10° KYO/r puginsm B 1,4-1,8 pasis (p < 0,05) 6inbiue neuxporpoduux Mikpooprauizmis. Joci-
JoKeHi ipoby 3 KinbkicTio MesodinbHux Mikpoopranismis siz 10° 1o 10* KYO/r Gynu koHTaminoBaHi neuxpoTpodHoro Mikpoduio-
poto, sika B 1,7-6,8 pazis (p <0,05) nepepmiryBaia BMicT Me30(UTBHOI MiKpOGhIIOpH. 3a Takoi KUTBKOCTI Me30(LIFHIX MIKPOOpTaHi-
3MiB BHSIBISUIN B CEPEIHBOMY 710 25 % T1po0, sIKi Mali BMIicT cHXpoTpodHIX Mikpoopranismie 6imsire 10° KYO/r pu6n. TIpo6u
3aMOpOXKeHOI puoH, sKi 32 BMicrom MAMAHM BKIajaimcs y BrsHadennit HopMatie 5x10° KYO/T, B ocHOBHOMY, 3a KilbKICTIO
NIcuXpoTPOHOI MiKpoIOpH HE BUIIOBIIAIN JITAHOMY TTIOKa3HUKY, a [ICPEBHIIyBaH Horo B 2 1 6uiblne pasn. OTke, BCTAHOBJIEHO,
10 MCHXpoTpohHA MiKpodIIopa 3aMOpokKeHOT prdH KiTbKiCHO TiepeBaxkae BMicT MAMAHM Ha Jiekinbka MOPSAIKiB. Y TETUTHI Tie-
piox poxy BusBIeHO B 3,0 paszu (p < 0,05) Oinbire mpob 3amopoxeHoi puoH, siki 3a BMicroM MADAHM mepeBHmIyBai MakcHMa-
JIBHO JIOTYCTHMUI piBeHBb MOPIBHAHO 3 XONORHNM TIepioloM poky. BcranomneHo, mo 92,6+2.5 % mpob 3aMoporkeHoi pron 3a
BMicToM MA®AHM ginnosinam sumoram JICTY 4868:2007 Puba 3amoposkeHa. BomHOUac MpH OITIHTI Takol puoOH 3a BMiCTOM
TICHXPOTPOdHOT MIKpO(IOpH BCTAHOBMEHO, 1O NP0, AKi MepeBMInyBaTK mokasuuk 5x10* KYO/r 6ymo B 2,6 pasis (p < 0,03)
Oinpiue, Hix 1Ipob 3a BMicToM MADAHM.

Kuaouosi cioBa: 3amoposkeHa puba, ncuxporpodra Mikpodiopa, MADAHEM, 06ciMeHIHHS, MiKpOOHE YUCITO.
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IMocranoBka npodiaemu. Puba i MOpeTIpoayKTH HAJIeKaTh 0 MPOIYKTIB, AKi € HKEPETOM JIETKO-
3aCBOIOBAHOTO OLTKA, MICTATH HE3aMIiHHI aMiHOKUCIIOTH, MaKpo- i MikpoeneMeHTH [1, 2]. KpiM Toro,
BOHH MICTSITh JKUPH, SKi € IIHAUM JIKCPEIOM CHEPTii, )KUPOPO3UNHHUX BiTaMiHIB i HEHACHUCHUX JKUP-
HHX KHCJIOT, IO MPOSBJIAIOTH TilToXoaecTepuHoBHi edekT [3]. 3aBasku BUCOKIH XapdoBii i 6i0I0Tid-
Hill IIHHOCTI pr0a € TMOKUBHUM CEPEIOBHUINEM IS PO3BUTKY MiKPOOPTaHi3MiB ycix rpym [4, 5], Tomy
puly BiTHOCATH /IO MIBUAKONICYBHIX XapUOBHX MPOIYKTIB, YMOBH Ta TEPMiHH i 30epirants moTpedy-
FOTh BIIMOBITHUX TeMITEPaTyPHUX PEKHMMIB 3 METOI0 3YIIMHEHHS PO3BUTKY MiKpoopraHizmiB [6—S8].
VY paszi HeoTpUMaHHS CaHITaApHO-TITIEHITHWX BUMOT ITiJT 9aC BHJIOBY, 3aMOPOXXKYBaHHS i TPAHCTIOPTY-
BaHHS puba Moke OyTH KOHTaMiHOBaHa MIKpOOpraHizMaMH, SKi COPUUMHSIOTH XapuoBi iH(peKIil i
TOKCHKO3W [2]. Ha ykpaiHchkuit pHHOK MOPCHKY pHOY JIOCTaBRIISIIOTH, B OCHOBHOMY, Y 3aMOPOXKEHOMY
BHTJISTI 3a TeMriepaTypu minyc 12-18 °C.

AHaJni3 ocTaHHix pocaimkens i mydaikaniii. Bignosigao mo ICTY 4868:2007 Puba 3amopoxe-
Ha. TexHiuHi ymoBH [9] BCTaHOBJIEHO TapaMeTpy i TEPMiHU 30epiraHHs 3aMOPOXXEHOi pudHu, MiKpooOi-
OJIOTIYHI HOPMATUBH OE3MEYHOCTI pUOH, TICPEBUINICHHS SKUX BKA3y€ HA HEOOXIIHICThH Y/IOCKOHAICHHS
ririeHn BUpOOHHYOTO MPOLECY Ta HOro KOHTPOJIO. 3riHO 3 UM CTAaHZAPTOM IOIMYCKAEThCS y peati-
3aIlifo 3aMOpoKeHa prda 3 BMICTOM Me30(pUIbHHUX aepoOHUX (GaKyTbTaTHBHO-aHACPOOHUX MIKpOOpTa-
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HiaMiB (MADAEM) 5x10* KYO/r. BpaxoByroun BHMOTH BKA3aHOT'O CTaHAAPTY, Y HAYKOBHX IMyOuTika-
nisix jrocuijauky (10, 11], B ocHOBHOMY, 3BepTaloTh yBary Ha KOHTaMiHAIIIO 3aMOPOKEHOT pubu Me-
30(pUThHUMHE aepoOHUMH 1 (PaKyIbTaTUBHO-aHAEpPOOHNMU MikpoopraHizmamu (MADAHM) Ta Oakre-
pismu rpynu kumkoBux nanudok (BIKII), ski BBakarOTh MOKa3HUKAM{ IOTPUMAaHHA CaHITApPHO-
ririeHiYHUX BUMOT I1iJ1 YaC BUJIOBY 1 TEXHOJIOTIYHOIO IPOIIECY 3aMOPOKYBAHHSI, TPAHCIIOPTYBAHHS Ta
peanizanii [12-14]. YV pocnimpkeHHsX, sIKi BUCBITIIIOIOTh MIKpOOIOJOTTYHHUE MPOIeC Y MPOJAyKTax 3a
PI3HHX TeMIIEpaTyp XOIOAWUIBHOTO 30€piraHHs TOKa3aHo, Mo (i3MKO-XIMIdHI Ta OpPTaHOIEHTHYHI
3MIHH y HUX BiIOYBalOTHCA 33 PaXyHOK KHUTTEMISUIBHOCTI MCHUXPOTPOMHOI (XOJIOJOIF0OHOT) MIKpO-
¢duopu [15-19]. Jlo ncuxporpodHux BiIHOCATH MIKPOOPIaHi3MH, SIKi MOKYTh PO3MHOXKYBATUCS 32
temneparypu +7 °C i HIbK4e, He3aJaeKHO Bi X onTuMaibHEX Temmnepatyp pocty [20]. Lli mixpoopra-
HI3MH IIUPOKO PO3MOBCIOKCHI B MPUPOAL HA POCTHWHAX, Y IPYHTI, Boai [17, 18], ToMy BBaxaeThcs,
o Mikpodaopa 3aMOpOKEHOT pubu BiANOBIIae cKiaLy Mikpodiopu BOJM, 3 sSiIKOT BOHA BUJIOBICHA, 1
0c001BO 3a0py/iHEeHa pruba ncuXpoTpodamu 3a HEIOTPUMAHH caHITapii NiJi Yyac TeXHOJ0rii nepepo-
OKH, 3aMOpPOKYBaHHS, 30€piraHHs Ta TPAHCIOPTYBAHHA ii 40 crmoxuBada [4, 7]. 3rimzHo 3 TOCTiHKEH-
HaMH [14], BUSBICHHS B 3aMOPOXKEHiM pubi KiTbKOCTI MCHXpoTpodHUX MikpoopraHismis Gimpme 10°
KYO/r cBiquuTh Npo HEJOCTATHE OXOJIOHKCHHS pHOH, TpuBaie ii 30epiranns B OX0J0KCHOMY CTaHi
110 3aMOPOXYBaHHS. LIpn KOHTAMiHAMii PHOH IICHXPOTPOGHUMH MiKpoopraHisMamu B Mesxxax Big 10
10 10° KYO/r BUSIBIISIOTE OPraHOJNENTHYHI 3MiHH, sKi PoGIsITh Ti HENPUIATHO JI0 peatisarii i crio-
xuBaHHA. [oBIIOMISIOTECS Pi3HI JaHi PO OOCIMEHIHHS 3aMOPOKeHOI pHOU MCHXPOTpoGHUMHU 1 Me-
300 iTFHUMH MiKpoopraHisMam#u. 3rigHo 3 gaanmn [17, 21], y 3aMoposkeHiit pudi BUIAUTSIN TICUXPOT-
podHi MikpoopraHizmu Bix 8,2x1 0° 1o 5,7><lO6 KVYO/r. 3rigno 3 pociimkeHHssMu BueHnx [22], me3o-
¢inpHI 1 TCUXPOTPOdHI MIKPOOPraHi3MH 301TbLITYBAIUCS CKCIOHCHLIANBHO Tix 4yac 30epiranHs B
OXOJIOIKCHIH puoi 3 10°~10° KYO/r Ha MICPIINI TCHB 10 10 KYO/r — ma 15 IIeHb. 3a TaKUX MMOKA3HHU-
KiB prOy BBaXaM HETIPUJIATHOIO JIO BXKHBAHHSI.

OpHak, Cy4yacHUX HayKOBUX JOCIIIXKCEHb, SKi O BHUCBITIIOBAIM MUTaHHA OOCIMEHIHHS IICUXPOTPO-
(pHIMH MIKpOOpraHizaMaM# 3aMOPOKEHOI prOM B YKpaiHi y HOCTYNHIN HayKOBIiH JiTepaTypi HempocTa-
THHO. TOMy, aKTyalbHUM € TIPOBEJICHHS KOMIICKCHUX EKCICPUMCHTAIBHUX JIOCHIJKCHD, SIKI BH3HA-
YaTh KUIBKICHUN BMICT Me30(iIBHOI i ICHXpoTpodHOi Mikpodiopu 3amopoxeHoi pudu. Orxe, 10-
CIJUKEHHSI 3 BH3HAYCHHS HAWOINBII aKTUBHOI Ipymu Mikpodmopu 3amMopokeHoi pubu, sgxa Oepe
y4YacTh y 3HWKCHHI ii TEXHOJIOTIYHOT SIKOCTi Ta OC3MEYHOCTI, IaAyTh MOKIMBICTh ¥ TIEPCIIEKTHBI PO3-
pOOMTH Ta 3alPOINOHYBATH IPSBEHTUBHI 3aX0/IM 3 HONEPE/PKCHHST O0CIMEHIHHSL,

Mertoro aociigkeHHsi OyJo BH3HAUYNTH OOCIMEHIHHS 3aMOPOKEHOI puOH Me30(iTbHOO 1 ICHXPO-
TPohHOIO MIKPODIOPOIO.

Martepiaa i meToau aocaimkennsi. Pobora Bukonana B JlepkaBHOMY HAyKOBO-JIOCIIAHOMY iH-
CTHUTYTI 3 1a0OPaTOPHOT JiarHOCTHKK Ta BeTepuHapHo-caHiTapuol excnepruzu (JHAUIABCE) i Tep-
HOTINBCHKIN AOCHiHIN cTaHmii [HeTuTyTY BerepuHapHoi Meaunman HAAH.

[IpoGu 3amoposxeHoi pubu Bijgdoupanu y cynepmapkerax micta Kuera i TepHomnouis ta g0CTaBIIsLIU
y 1a0opaTopito JUis AOCIKEHHS Y CYMIL-XOJOUIbHUKY 3a Temneparypu +4+1 °C npotsrom 1 roj
Bil MOMEHTY BimOupaHHA. IligroToBIEHHS IPOO 3aMOpPOKEHOI PHOM IO MIKPOOIOJOTITHHX MOCHI-
mxeHs nposoaman 3rigao 3 ACTY ISO 6887-3:2014 Mikpo6ioiorisi XapdoBUX MPOIYKTIB Ta KOPMiB
Juist TBapuH. ['oTyBaHHS NOCTiHUX MPO0, BUXiAHOI CyCIeH3ii Ta AeCATUKPATHUX PO3BE/ICHB JUIS MiK-
pobiosorigyHoro nociimpkerHs. Yactura 3. CrierliaiibHi TpaBwiia TOTYBaHHS pUOM Ta pUOHWX TTPOAYK-
TiB [23]. ¥V npobax Bu3HAYAMM MikpoOHE wucio 3a Temmnepatypu 30+1 °C — iHKyOartis MoCiBiB ypo-
JOBX 72 TomuH Ta 3a Temrmeparypu 6,5+0,5 °C — inkyOauis ynpomosx 10 mi6 (mcuxporpodHa Mikpo-
(drnopa) [16]. CratucTnany 00pOOKY Pe3yabTaTiB JOCTiIKCHHS 3M1HCHIOBATH 32 3arallbHOBU3HAHIUMHU
METOJIAMH BapiaiiiHOl CTATUCTUKK 3 BUKOPUCTAHHSM Iporpamu Statistic 6. 3acrocoByBayin Hemapa-
MCETPHUYHI METOM JOCTIKCHb (KpuTepiil YinkokcoHa, ManHa—-YiTHi). BusHauamm cepenne apugme-
THYHE — M, CTaHZapTHY NOXUOKY CepelHbOl BeaMUMHA — M+m. Pi3HHIIO MK MOpIBHIOBAHUMHU Be-
JIMYMHAME BBAXKAJIH JIOCTOBIpHOTO 3a p < 0,05.

PesynbTaTn nociigkeHHs. PesynbTarty JOCHIKEHb 3 BU3HAYCHHS KUTBKICHOTO BMICTy Mikpoduiopu
3aMOpPOKeHOT puOH, IHKyOOBaHOI 3a Pi3HUX TeMIlepaTyp HaBelcHO B Tabmui 1.

I3 ganmx tabmuii 1 BUIHO, 110 32 MOPIBHAHHS TEMIEpaTypy 1HKyOarlii MmociBiB, CTaHJApTHA TEM-
neparypa 30 °C, sxa nasenena B JICTY 4868 : 2007, He BU3HAUA€ HAWOUIBITY KUIBKICTH MiKpoQIIopu
3aMopokeHoi puou. Cepen gociiKeHHX o0, ski 3a Temmepatypu 30+1 °C iHKyOarii mociBiB Oy 3
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yMicTom GaxTepiit Merme 10" KYO/r, BusBieHo 25 % mpod i3 KiNBKICTIO MCHXPOTPOYHHX MiKpOOPra-
uismi Gimsmre 10° KYO/r. To6to, aami po6u 3a BMicToM Me30(binbHOI Mikpodopn, 3rijgmo 3 JICTY
4868:2007 BizmoinaoTh HopMaTuBHAM BMoraM 5x10* KYO/T, a 3a BMiCTOM MCHXpOTPOGHHUX MiK-
POOpraHi3MiB IIeH MOKA3HUK MEPEBUILTYIOTb.

Tabmuns 1 — KinskicHuii BMicT Mikpodaopu 3amopo:kenoi pudu 3a piznux remnepartyp inkyodauii nocisis, KYO/T,

M=m, n=22
Mikpo6OHe 9uci0 3a TeMIIepaTypu
H 6
a3pa pron 301 °C — 72 rox 6,540,5 °C — 10 i6
Xonoouuii nepioo poky
Kam6ama <1,0x10" 2,1£0,1x10%
[op6yma <1,0x10' <1,0x10'
Jlakepna 4,3+0,2x10° 7,8+0,2x10%"
CryMOpis <1,0x10' <1,0x10'
Moiisa <1,0x10' 5.330,2x10™
Canaxa <1,0x10' 6.8+0,3x10>"
Makpens 3,620,1x10* 7,420,2x10%
Jopajio <1,0x10' 1,5+0,1x10"
Ocenenert 1,0£0,1x10° 2,7+0,1x10™
Caiipa <1,0x10' 5,7+0,2x10>"
ApreHTHHKA 2,140,1x10° 3,940, 1x10%"
Tenaui I1€pi0@ POKY
Kaw6asa <1,0x10' 2,0£0,1x10"
TCopbyuia 4,540,210 8.3+0,1x10"
Jlakepna 6.4+0,2x10° 2.10,1x10%
CryMOpis 7,320,2x10° 5,020,2x10"
Moiisa 8,120,3x10° 3,9£0,1x10%
Canaxa 9.30,3x10° 2.120,1x10™
Maxpeis 4.940,2x10° 8.920,3x10°"
Topazo 5,1+0,2x10° 2,440,1x10%
Ocenenelth 5,7+0,2x10’ 9,8+0,3x10”"
Caiipa 7,740,2x10° 1,1£0,1x10>"
ApreHTHHKA 8,3+0,3x10* 1,1+0,1x10%"

Mpumitka. *p < 0,05 — monxo MikpoOHoTO uncna 3a Temmeparypu 30 °C.

I3 mpo6 3aMoporKeHOT pHOM 3 MikpoOHHM urcioM 10° KYO/T 3a temneparypu 30+1 °C BHminsiun
ncuxporpodui Mikpoopraunizmu B 1,4-1,8 pasis Ginbiie (p < 0,05). Hocni/pkyBani npobu, ki 3a TeM-
neparypu 30+1 °C manu Bmict mikpooprauismis Big 107 1o 10* KYO/r, Gyau konTaminoBaHi ncuxpo-
TpodHOIO MiKpoda0poIo, aka B 1,7-6,8 pasu (p < 0,05) mepeBaxkana KiIbKicTh Me30h1IbHUX. Kpim
TOrO, 33 TAKOI KiIbKOCTI Me30(hiIbHUX MIKpOOPraHi3MiB peecTpyBaiiv NpoOu, siKi Maau BMICT TICUXPO-
tpodi Ginbme 10° KYO/r pubu. IIpo6u 3amoposkeHoi pubn, siki 3a BMicrom MAM®AHM Binmnosizau
Bi3HAaUcHOMY HOpMatuBy 5x10* KYO/T, B 0CHOBHOMY, 33 KilbKiCTIO HCHXPOTpodHOi MiKpodIOpH He
BiJINIOBIIaNIN JTAHOMY TTOKAa3HUKY, a HepCBUIIYBaIH Horo B 2 1 Giybliie pasu.

Takok, SKIIO MOPIBHATH OOCIMEHIHHS MIKpO(IOPOIO 3aMOPOKEHOI pHOM B XOIOIHHH 1 TEILTHMA
MEPioIM POKY, MOKHA BiJIMITUTH HACTYIHE. Y XOJNOAHHUH Mepion poky 63,6+2,1 % mpod 3aMopoKeHOT
pubn Gyu 3 ymicrom MADABM mermre 10" KYO/r. Bogsouac, npo6 3 Takum ymicrom MAD®AEM y
Teruit mepion poky BusBmiocsa 9.0 %, ado B 7.0 pasu (p < 0,05) menure. Kpim Toro, y Xxoio01HuUi 11e-
piox poky BctanosneHo aume 9,0 % mpoo, sxi 3a BMictoM MAD®AHM nepeBHIyBand MakCHMaTbHO
JIONTYCTUMHH piBeHb. BojHOYac y Terwii niepioJi KUIbKICTh MPo0 3 MOHAJ HOPMATHBHUM BMICTOM
MA®AHM cranoBuia 27,3+0,3 %. IlpakTHyHO aHANOTiIYHY 3aKOHOMIpHICTh BiAMIYaiH i Moo 00ci-
MEHIHHS ICUXPOTPODHOIO MiKPOQIIOPOIO Y TIi TIEPIOJIN POKY, KA XapaKkTepu3yBaiacs THM, M0 Y Tell-
T Tepiof] pOKY 3aMOpoKeHa prda MiCTUTH OLTBINY KUTBKICTh ICUXPOTPOQiB.

3aranoM, CUXpoTpodHa MiKpodopa 3aMOpoKeHOT puluM B mpoleci 1i 30epiraHHs KiNbKiCHO Ie-
peBakae BMicT Me30¢hibHOI Mikpodopu Ta OiIBIIOI MipoIo OyJie XapaKTepu3yBaTh CaHITapHI yMO-
BU BUPOOHHYOTO IIPOLICCY.

Jlyst TIOBHOT XapaKTEPUCTHKU KUTBKICHOTO BMICTY TICHXPOTPO(HOI MiKpO(QIIOpH y 3aMOPOKCHIN
pudi, TIOPIBHIHO 3 ME30(LILHOIO, TIPOBEJICHO PO3MOJI MPOO MiX IMMHU TPYIAMH MiKPOOPraHi3MiB.
PesynpraTu mocmimkeHb HaBeACHO B TAOMHIII 2.
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Tabnuus 2 — [NopiBHsiibHAi BMicrt MA®AHM i neuxporpodHNX Mikpooprani3Mis y 3aMoposkeHili pnoi,
%, M£m, n=680

Buicr MA®ARM, | Jlocnimkeno Bwuict nenxporpodanx mikpoopradizmis, KYO/r

KYO/r npod, n <10 10'-10? 102-10° 10°-10* 10*-10° 10°-10°
< 10! 300 30,0+1,4 6,740,2 13,304 23,3+0,3 16,7+0,2 10,0£0,2

10'-10° 60 - 16,7+0,3 33,304 33,304 16,7+0,2 -

10%-10° 50 - - 20,0404 40,0407 20,0+0,3 20,0+0,3

10%-10* 160 - - - 50,0+1,5 37,5+1,1 12,5+0.4

10%-10° 60 - - - - 83,4+2,1 16,6+0,3

10%-10° 50 - - - - - 100,0

I3 nanux TtaGauui 2 BMJHO, 1O NPOOM 3 YMICTOM Me30()iIbHUX MIKPOOPraHi3mMiB MeHIIe
10" KYO/r BusiBiitHCS HAfOLIBII HEPIBHOMIPHO KOHTaMiHOBaHi ncHXpoTpodHOr Mikpodroporw. Ce-
pen manmx 1po6 Timebkm 30,1x1,4 % Oyam 3 KUIBKICTIO ICHXPOTPO(GHOI MIKPOGhIOpH MEHIIe
10" KYO/r, Boguouac 60,0+0,5 % mpo6 Gyam KOHTAMiHOBaHI HCHXPOTPO(GHOI0 MiKpohIoporo Bin
10" 1o 10°KYO/r i 10,0£0,2 % — Ginbwe 10° KYO/r.

Ilix 4ac HpOBEIEHHS JOCIiKEHb IPOO 3aMOpOKeHol pubu 3 Kinbkicro MAM®AEM Bix 10" 1o
10> KYO/r BUABICHO CHIBNAIIHHA 32 BMicTOM NMCHXPoTpodiB y 16,7+0.3 % mpo6. V 33,3+0,3 % npob
pubu Gymu 3 ymicTom ncuxpotpodHoi Mikpodopu Bix 10* 1o 10° KYO/r a Bix 10° go 10* KYO/T.
Haromicts, y 16,7+0,3 % npo6 kortaminaiis icnxporpodamu 6yna 6inemre 10° KYO/T.

XapakTepucTika 1mpo6 3aMoporkeHoi pubn 3 kinskictio MADARM Bix 10 1o 10° KYO/r BusiBu-
Ja, o 3a BMicToM ncuxporpoduoi mikpodnopu 20,0+0,4 % npob Oynu B Mekax BeTUUnH Me30(ib-
HUX MikpoopraHi3miB. Boguouac 40,0+0,7 % 11po6 Oyiiu 3 KiJILKICTIO IICUXPOTPOPHUX MIKPOOpPraHi3-
MiB Ha 1iBa nopsyiku Oinbiie MAD®AHM 110 20,0+0,3 % — Ha TpH 1 HOTHPH TIOPSIIKH OiTbIIIe.

Oriaka 3amMopoxeHoi pudu 3 kinbkicTio MADAEM Bix 10° o 10" KYO/r BusBuIa HasgBHICT
37,5+1,1 % 1po6 3 KINMBKICTIO ICHXPOTPOPHOT MiKpohIOpH OiIbIIe HA OZWH TOPSIIOK, HIX BMICT Me-
30(utbHUX Mikpoopranizmis i 12,5+0,4 % Ouiblie, sk HA JBA HOPSAKU. AHAJIIOTIYHY TCHICHIIIIO BiJl-
Midand i 3a gociimkeHas BMicty MADAHM 3 KITBKICTIO Bif 10*1 6impme KYO/T TTOPIBHSHO 3 KiJIbKi-
CTIO TICHXPOTPOPHUX MIKPOOPTaHi3MiB.

Omxe, pe3yibTaTH JIOCIIKEHb BKa3YIOTh, 10 BMICT ICUXPOTPOGhHOI MIKpOGIIOpH HE BIINOBIIAE Ki-
abpkocti MADAHM y 3amoposkeniii pu6i. IlenxporpodHi Mikpoopranizmu KilbKiCHO NIEpEBaXKalOTh BMICT
MA®DAHM Ha nieKiTbKa TOPSIKIB 1 MPAKTHYHO HE 3aIeKAaTh Bl KUTBKOCTI Me30(LTBHOI MiKPO(IIOPH.

Ha pucynky 1 HaBejeHO JiaHi JIOCHI/PKEHb 1110J10 [ICPEBUILICHHS MAKCUMAJIBHO JIOITyCTUMOT'O PiBHS
MA®AHM y 3amopokeHili puli HOPIBHAHO 3 KUILKICTIO NCUXPOTPOGHUX MIKPOOPraHi3MiB.

B K-crb 11po6 3 ymicrom mikpooprauizmis 1o 50 tuc. KYO/r
Ed K-ctb 11p0o6 3 ymictoMm mikpooprauizmis Ginsme 50 tic. KYO/r
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100 92 6
-
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) =
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=]
a
=
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g
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3a BmMicroM MAD®AHM 3a BMiCTOM MCUXPOTPO(PHUX MIKPOOPTaHi3MiB

Puc. 1. Oninka npod Mmopo:keHoi pudn 3a BMicrom MAMAHM i ncuxporpounx mikpooprasizmis.
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I3 garmx pucyHka 1 BUmHO, M0 i3 AocHiKeHnX Ipod 92,6125 % 3a pMicToM MA®DAHM BiAmoBI-
namu sumoram JICTY jo 5%x10* KYO/r, Bonnouac 7,4+0.2 % po0 TMepeBUITyBaIH MAKCHMATHLHO JI0-
MmycTUMU# piBeHb. [Ipy OIiHII 3aMOpOKEHOT pUOH 3a BMICTOM ICHXPOTPOQPHOI MIKpo(IOpH BHSBIIE-
HO, 10 TPO6, fAKi MepeBumyBamu mokasHuk 5x10* KYO/r Gyno B 2,6 pasu (p < 0,05) Ginble, Hik
1po6 3a BmictoM MADAHM.

Omxe, oTpuMaHi JIaHi BKa3yloTh Ha Te, 10 3aMOpPOXKEHA puba B mporieci ii BUIIOBY, 30epiraHHs i
peanizamii OiIBIIION MipPOI KOHTaMiHOBaHA TICUXPOTPOPHOI0 MIKPO(IOPOIo, HixK Me30(piTbHOIO, 1 A
XapaKTCPUCTUKY TTi€HIYHUX YMOB BUPOOHHYOTO MPOILIECY Mae Kpalle CaHITApHO-MOKa30BE 3HAUCHHS.

Bucnorku. 1. BeranorneHo, 1m0 ncuxporpodHa Mikpoduiopa 3aMOPOXKEHOI pUOU KUIBLKICHO
repeBakae BMict MAMDAHM Ha Aexinbka mopsakiB. Y Temnmwid mepion poky BuseieHo B 3,0 pasu
(p < 0,05) 6impire pod 3aMopoxkeHoi pudH, ki 3a BMictom MADAHM nmepeBHIilyBald MaKCHMAITBHO
JIONYCTUMUI PiBEHb MOPIBHIHO 3 XOJIOHUM IIEPI0JIOM POKY.

2. BusiaeHo, mo 92,6+2,5 % npo0 3amoposkeHoi pubu 3a Bmictrom MA®AHM BijN0Bi 121U BU-
moram JICTY 4868:2007 Puba 3amoposkeHa. BogHodac mpu OIiHIII TaKol pHOHM 32 BMICTOM IICHXPOT-
podHOi MiKpo(hIOpH BCTAHOBIEHO, 10 TIPO0, SKi TepeBHIyBaTH mokasuuk 5x10° KYO/r Gymo B 2,6
pasziB (p < 0,05) Ginpire, Hixk Mpob 32 BMicToM MADAHM.

VYV nopanpmomy Oyae BHBUSHO POJOBHU I BUAOBHH CKJIaA NCHXPOTPodHOI Mikpodiopu 3aMopo-
KeHOT prOu 1 po3podIeHo KpUTepii OMiHIOBAHHS PUON 32 BMICTOM TICHXPOTPOGHUX MIKPOOPTaHi3MIB 3
METOI0 BHECCHHS KOPCKTHUBIB M[0JI0 HOPMATHBIB 32 MIKPOOiOIOTiYHUME KPUTEPISIMA.
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AHaIn3 o0ceMeHeHUs] MOPO:KEHHOIi pbIObI Me30(pHIbHON 1 ncuxpoTpoduoii muxpodaopoii

Maanumon 3.B., Kyxtein H.[I., ['puneBuy H.E., Mex H.51.

@DH3MKO-XUMUYECKIE U OPraHONENTHIECKIE H3MEHEHNS, KOTOPHIE BO3HUKAIOT B PHIOE MPH XpaHEHNH B YCIOBHUIX XO-
JIOJUIBHAKOB, CBI3AHHBIE C KU3HEICATEIFHOCTHIO ICUXPOTPOodHOI Tpynnel Mukpodopsl. Llexpto paboTs! ObLIO IpoBeC-
TH CPaBHUTEILHBIH aHAIN3 00CEMEHEHHOCTH 3aMOPOXEHHON PBIOBI Me30GIITBEHOH 1 MCHXpoTpodHOH MUKpodIopoil s
BHECEHHST KOPPEKTHBOB B HOPMATHBEI TI0 MHKPOOHOJIOTHYIECKAM KpHUTepnsIM. B mpobax 3aMopoKeHHOH PHIOB oTpenens-
T MHKpOOHOe uncio mpu Temmneparype 30+1 °C u uaKyOariu moceBoB B TedeHue 72 qacoB (Me3odnnbHas MUkpodmopa)
u mpu Temneparype 6,5+0,5 °C — pHky6anus B Teuenue 10 cyTok (mcuxporpodras Mukpodiopa). YCTaHOBIEHO, 9TO U3
po6 3aMOPOKEHHOI PBIGbl ¢ KOIHUECTBOM Me30(miIbHbIX OGakrepuit 1o 10> KOE/r Beimemsun B 1,4-1,8 pas (p<0,05)
GouIbIe IICHXPOTPOPHBIX MUKPOOPraHU3MOB. MccineqoBaHHbIe POOB! C KOIUYIECTBOM ME30(HIBHBIX MHKPOOPraHU3MOB
ot 10° 10 10* KOE/r 6binn KOHTAMHHHPOBAHHBIE TICHXPOTPOQHONH MHKpPOQIOpoit, koTopas B 1,7-6,8 pas (p<0,05) mpe-
BBIIIAJIA coAepikanne Me30(puIbHOR MUKpodopsl. [Ipu TakoM KonudgecTBe Me30(MIBHBIX MUKPOOPTAHU3MOB OOHAPYKH-
BAIH B CpeAHeM J0 25 % Ipo0, KOTOpHIe HMENH COAepKaHIe ICHXPOTPOGHBIX MHKPOOpranu3mMoB Gonee 10° KOE/T phi-
ob1. [IpoOBI 3aMoOpoKeHHOH PBIOEI, KOTOpbIe Mo cofepkaHHio MADAHM ykianpIBamiCch B ONpeIelCHHEIH HOPMATHB
5%10* KOE/r, B OCHOBHOM 10 KOIHHYECTBY IICHXPOTPO(GHON MUKPO(IOPE He COOTBETCTBOBANH JAHHOMY HOKA3ATIIO, 4
TIpeBHINIAJH eTo B 2 1 Oollee pasa.

Takum 06pazoM, YCTaHOBJICHO, YTO MCUXPOTPOPHAs MUKPOMIOPa 3aMOPOKEHHOHN PbIOBI KOJMYECTBEHHO MpeobiagaeT
conepkanrne MAD®AHM Ha HeckoJbKO NOpsAKoB. B Temblii nepuoxa roga Beisisnero B 3,0 pasza (p<0,05) 6onbiue npobd 3a-
MOPOKEHHOH PBIOBI, KOTOPBIE MO conepxanui0 MADAHM npeBbIIani MAKCUMATBHO JOMYCTHMbIH YPOBEHb IO CPABHEHHEO
C XOJIOAHBIM TIEPHOAOM roja. BeisieieHo, uto 92,6+2,5 % npob 3aMopokeHHOH PuIObI 110 coaepxannio MADAHM orsevanu
tpeboBanusam JICTY 4868:2007 Priba 3amoposkeHHas. B TO e BpeMst IPU OLIEHKE TAKON PHIOBI 10 COMEPKAHUIO MICHXPOT-
podHO#M MUKPO(IOPE YCTAHOBICHO, Y9TO TIPo0, IpeBbImaoIX Hokasarens 5x10* KOE/r, B 2,6 paza (p<0,03) Gounbiie, dem
1po6 ¢ conepxannem MADGAHM.

KawueBsbie ciioBa: 3aMopokeHHas pbi0a, mcuxporpodHas Mukpodaopa, MADAHM, obceMeHeHNE, MUKPOOHOE YUCIIO.

Analysis of the insemination of the mesophilic and psychrotrophic microflora of frozen fish

Malimon Z., Kukhtyn M., Grynevych N., Mekh N.

The article presents the results of research on the dehiscence of frozen fish with mesophilic and psychrotrophic microflo-
ra. Physico-chemical and organoleptic changes which appear in fish during refrigeration are connected with the life of the
psychotropic group of microflora, which is more active than mesophilic. Fish are a nutrient medium for the development of
microorganisms of all groups, due to its high nutritional and biological value, so the fish are perishable food products, the
conditions and terms of their storage require appropriate temperature regimes to stop the development of microorganisms.
The aim of the work was carrying out a comparative analysis of insemination of frozen fish with mesophilic and psy-
chrotrophic microflora to make an amend to standards according to microbiological criteria.

The microbial number in frozen fish samples was estimated with the temperature of (30 = 1) °C incubation of crops for
72 hours (mesophilic microflora) and incubation for 10 days (psychrotrophic microflora) with the temperature (6.5 +0.5) °C.

It was identified that there were taken the samples from frozen fish with a quantity of mesophilic bacteria to 10? CFU/g,
1.4-1.8 times (p <0.05) more psychotropic microorganisms. The researched samples with the number of mesophilic microor-
ganisms from 10° to 10* CFU/g were contaminated with psychotropic microflora, which in 1.7-6.8 times (p <0.05) exceeded
the content of the mesophilic microflora. With such amount of mesophilic microorganisms, on average of up to 25% of sam-
ples, this had a content of psychotrophs of more than 105 CFU/g of fish. According to the content of mesophilic bacteria the
samples of frozen fish, which were mathed to a certain norm of 5 x 10* CFU/g, basically in the number of psychrotrophic
microflora did not correspond to this indicator, and exceeded it 2 times or more.

In the cold period of the year, 63.6 = 2.1% of frozen fish samples were mesophilic bacteria containing less than 101 CFU/g.
At the same time, samples with such content mesophilic bacteria in the warm period of the year was 9.0%, or 7.0 times
(p <0.05) less. In addition, in the cold period of the year, only 9.0% of samples were detected, which, according to the con-
tent of mesophilic bacteria exceeded the maximum allowable level. At the same time, during the warm period, the number of
samples with an excess of mesophilic bacteria content was 27.3 + 0.3%. Practically the same pattern was observed regarding
the insemination of the psychrotrophic microflora in these periods of the year, which was characterized by the fact that in the
warm period of the year, frozen fish contains a large number of psychrotrophic microorganisms. Consequently, the results of
studies on the amount of microflora in the warm period of the year established 3.0 times (p <0,05) more samples of frozen
fish, which, according to the content of mesophilic bacteria, exceeded the maximum permissible level compared with the
cold period of the year.

It was established that samples of frozen fish containing mesophilic microorganisms less than 101 CFU/g were most un-
evenly contaminated with psychrotrophic microflora. Among these samples, only 30.1 £ 1.4% were with the number of psy-
chrotrophic microflora less than 101 CFU/g, at the same time, 60.0 + 0.5% of the samples were contaminated with a
psychrotrophic microflora of 101 to 105 CFU/g and 10, 0 £ 0.2% over 105 CFU/g. In the study of frozen fish samples with
the number of mesophilic bacteria from 101 to 102 CFU/g revealed a coincidence in the content of psychrotrophs in only
16,7 £ 0,3% of samples, and 33,3 £+ 0,3% of fish samples were with the content of psychrotrophic microflora from 102 to
103 CFU/g and 103 to 104 CFU/g and 16.7 + 0.3% were contaminated with psychrotrophy more than 104 CFU/g. It was
established that samples of frozen fish containing mesophilic microorganisms less than 101 CFU/g were most unevenly con-
taminated with psychrotrophic microflora. Among these samples, only 30.1 + 1.4% were with the number of psychrotrophic

28



ISSN 2310-4902 Haykorwmii BicHUK BeTeprHapHOi Meauuuay, 1’2019

microflora less than 101 CFU/g, at the same time, 60.0 + 0.5% of the samples were contaminated with a psychrotrophic mi-
croflora of 101 to 105 CFU/g and 10, 0 + 0.2% over 105 CFU/g. In the study of frozen fish samples with the number of
mesophilic bacteria from 101 to 102 CFU/g revealed a coincidence in the content of psychrotrophs in only 16,7 + 0,3%
of samples, and 33,3 + 0,3% of fish samples were with the content of psychrotrophic microflora from 102 to 103 CFU/g and
103 to 104 CFU/g and 16.7 + 0.3% were contaminated with psychrotrophy more than 104 CFU/g.

It was found that that the psychrotrophic microflora of frozen fish is quantitatively predominantly content of mesophilic
bacteria several orders of magnitude. During the warm period of the year, more samples of frozen fish were detected in 3,0
times (p <0,05), which, according to the content of mesophilic bacteria, exceeded the maximum permissible level in compari-
son in the cold period of the year. It was found that 92,6 £ 2,5% of frozen fish samples were in compliance with the require-
ments of DSTU 4868: 2007. The fish is frozen. At the same time, during the fish evaluation, the contents of the psy-
chrotrophic microflora showed that samples exceeding 5 x 10* CFU/g was in 2.6 times (p <0.05) more than the mesophilic
bacteria content.

In future the generic and species composition of the psychrotrophic microflora of frozen fish will be studied and the fish
evaluating criteria according to the psychrotrophs in order to make corrections according to the microbiological criteria.

Key words: frozen fish, psychrotrophic microflora, mesophilic bacteria, contamination, microbial number.
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