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HocaimxeHo MiKpo6ioJoTiuHi MOKA3HUKN MOJIOUHUX CYMilllei, MOJIOYHOTO i IIJI0J0BO-ATiTHOTO MOPO-
31Ba HA OCHOBHUX eTalaX TeXHOJIOTiUYHOTO IIPOIECY, IO JaJI0 3MOT'Y BUABUTH CTaAil HaiibiJIbIIIOr0 PUBUKY
OaKTepialbHOTO 00CiMeHiHHS I ToIIepeJHBOr0 00POOJIeHHA POCIUHHOI CUDOBUHY, HASIBHICTD Ta aKTUBHICTD
OKpeMUX TPyl MiKpooprauiamiB y cywmimiax i MoposuBi 3 migBuirieHuM BMicToM Bomu. IIpemmerom mocui-
MUKeHHA 0y MiKpo0OioJIoTiuHi TOKasHUKY CyMillieil Ta MOPO3UBA 3 IIi IBUIIIEHNM BMicToM Bogu. Meta po6o-
TU — BUBYEHHA MiKkpodiopu cyMinreit i Mopo3uBa MOJIOYHOT'O Ta IIJI0J0BO-ATiTHOTO BIIPOLOBIK YCHOTO TEX-
HOJIOTiYHOTO IMUKJYy BUPOOHUIITBA.

HocaimxeHo MikpoOiosoTiuHi TOKa3HUKY cyMiIeil i MOpo3uBa MOJIOUHOTO Ta ILJIOJOBO-ATiTHOTO CTaH-
IapTHOTO XiMiUHOTO CKJany, CcTabijlisoBAHOTO MHIIEHWYHUM OOPOIIHOM Ta cTadijgisaliifiHOI0 CHCTEMOIO
Cremodan SE 406 («Janicko», [lauis). IIpoBenesno nopiBHAIbHE OIiHIOBAHHSA MiKPOOiOJIOTiYHUX ITOKA3HU-
KiB HOBUX BUJiB MOPO3WBA MOJIOUHOTO 3 A0JYUYHUM ITIOpPEe Ta 3apoaKaMu MineHuIi. IIpoanasisoBano quHa-
MiKy PO3SBUTKY U BiIMUPaHHA Pi3HUX I'PYI MiKPOOPTraHi3MiB HA OKPEMUX CTAAiAX TeXHOJIOTIYHOTO IPOoIle-
Cy BUPOOHUIITBA MOPO3UBA.

BcTaHOBI€HO, IIT0 OCHOBHUME :KepejiaMi KOHTaMiHAIlil cyMilieil CTOPOHHBOIO MiKpPO(JIOpOi MOKe
OyTu BUXiZHA CUPOBHHA, a TAKOXK OOJIafHAHHS, 0CO0JMBO y mpolieci (ppusepyBanHHA. IligTBepm:KeHO
JIOIiIbHICTH ITOMEePeIHHOTO TEPMiUHOT0 00POOJIeHHS 3¢pPHOBIUX KOMIIOHEHTIB Ilepel BHECEHHAM iX 0 OCHOB-
HOI cyMiIlri rmepe; macTepusaliieio Ta ppusepyBaHHIM.

Pesysnbratu gocaigixeHb MOKYTH OYTH BUKOPUCTAHI Hix yac po3po0IeHHA TEXHOJOTIiYHUX 1HCTPYKITii
s BUPOOHUIITBA MOPO3UBA HOBUX BHUJIB 3 ypaxXyBaHHAM yCiX 0COOJMBOCTEH YMOB IIOEPEIHBOTO 00p00-
JIeHHS POCJIUHHOI CUPOBUHM, CAHiTAPHO-TIri€eHiUHOTO CTaHy BHPOOHUIITBA, peaJisalii Ta CIoXKHUBaHHS

TOTOBOTO IPOAYKTY.

Knatouwosi cnosa: MmiKpobiogoriuHi mokasHUKM, MOJIOYHI CyMiIlli, MOPO3UBO.

Mopo3uBO € CHPUATIUBUM CepPeIOBUIIEM
IIJIS PO3BUTKY MiKPOOPTaHi3MiB uepes3 BUCOKU
BMiCT ITIOKUBHUX PEUOBUH — BYTJIEBOXIB, IIPO-
TeiuiB, KupiB. OcHOBHi (paKkTOPHU, IO BIIJINBA-
I0Th Ha OaKTepiasbHy 3a0pyAHEHICTH MOPO3U-
Ba, Oysmo BuBYeHO Sommer [1] me B meprriit
mosioBuHI 20 cT. BusABIIeHO OCHOBHU BILJIUB Ha
MiKpo0ioJIoriuHi TOKa3HUKM TaKUX YNHHUKIB:
cTymeHs OaKTepiaJbHOro 3a0pyIAHEHHS CHPO-
BUHU, YMOB IPOBeIEHHS macrepusairii, 30epi-
TaHHS TAa BU3PiBaHHA CyMiIieil, 3arapTyBaHHA
i s0epiramaa moposuBa. Ha Toit uwac y CIITA
MaKCHUMaJIbHO IPUIYCTUMUM 3araJbHUNA BMiCT
baxTepiii y moposuBi cramoBuB Big 1:10° mo
510°KYOB1r.

Y CPCP BigmosBigHO 10 YMHHOI'O TOIi CTAH-
mapry mHa moposuBo ('OCT 119-41) maxcu-
MaJbHO JOmycTUMe OaKTepiajbHe 3a0pyAHEH-
Hsa MopoauBa — q0 3:10° KYO/r, a HagBHiCTH
HmaTOTeHHOI Ta TOKCHMKOTeHHOI Mikpoduaopu

TOBHICTIO BHKJOUajsacsa. BakTepii KoJri-popm
morau MictTutucA B 06’emi 6imbime 0,1 cm?® [2].
VY cydyacHWX TeXHOJIOTiAX MOPO3WBa CYTTEBO
pOBIINPEHO CUPOBUHHY 0a3y, 3aCTOCOBYIOTH
TOTOKOBi JiHII Ta memio iHIII TeXHOJOTiUHI
pesxuMu 00poOJeHHA cyMilei, yHiikoBaHO
Kpurepii 6axkTepiaJbHOI 3a0pyAHEHOCTI MOPO-
s3uBa [3—6].

B Vkpaini, BizmoBigHoO 10 icHy!0U0i HOpMA-
TuBHOI 6asu [7], 3araspHUI BMicT Mikpoopra-
HizmiB y Mmopo3uBi (KMADPAaM) KYO B 1 r mae
craHoBuTH He Oinbine 1:10° (OKpiM Kucaomo-
JIOYHOT'0, MOT'YPTOBOTO Ta CUPKOBOTO MOPO3U-
Ba), MIPUCYTHICTH OaKkTepili rpynu KHUIITKOBOI
nannuku (BI'KII — xousi-popmu) He 103BOJIEHO
B 0,01 r y Mmopo3uBi 3 ropixamu, cyxodpyKTa-
MU, POA3BMHKAMU, Kyparow, YOPHOCIUBOM
i0,1r B — 06e3 mux. Ilmiceni Ta mpimmxi
000B’sI3K0OBO HOPMYIOTH Y MOPO3UBi 3i BMicTOM
cylreHux (ppyKTiB i arim, ropixis, poasMHOK,
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Kyparu, dopHocauBy. KibKicTh iX Mae cTaHO-
BuTu B 1 1 He 6inbire 500 Ta 100 KYO.

Mikpo0bioJioriuni MOKasHUKM MOPO3UBA Bep-
mIKoBoro 0yJsio BuBuerno Mosokamosoro JI. B. [8],
aJjie TOCJIiPKeHHs CTOCYBaJIUCS JIUIIIe 3aTraJIbHOTO
BMiCTy MiKpPOOPraHi3MiB IJ1s1 MOPO3WBa HA MOJIO-
YHill OCHOBI, Yy CKJIai AKOTO € CUPOIIN, BapeHHs,
migBapku Ta HacToi. OgHAK AaCOPTUMEHTHUN P
BITUM3HAHOTO MOPO3WBA JeNaJIi POBIINPIOETHCA
1 HOTIOBHIOETHCA TECATKAMU BU/IB, 30KpeMa IIPo-
IYKI[i€I0 HUBbKOMKUPHOIO Ta HEKUPHOIO, 3 HOBU-
MU CMaKO-apOMaTUUYHUMU ¥ (PYHKIIIOHAJIHHO-
TeXHOJOTIUHUMU KOMIIOHEHTaMU.

Tak, y HarionaibsHOMY YHiBEpCUTETI Xapyo-
Bux texHosoriit (HYXT, KuiB) poapobieHo HOBi
BUAY MODO3UBA i3 36PHOIPOAYKTAMU Ta IIJIOJO-
OBOUYEBUMMU IIOPEe Pi3HOI'0 CTyIeHa 00pO0IeHHs.
OCHOBHOI0O MeTOIO0 OyJI0 OIep:;KaHHS MOPO3UBa
0e3 3acToCyBaHHSA XapuoBUX J00aBOK (cTabiriza-
TOPiB, €MyJIbraToOPiB, MiHOYTBOPIOBAUiB, apoMa-
TH3aTOPiB, GAPBHUKIB TOIIO). 3ePHOIPOIYKTHI
i mI0mOOBOYEBi mIOpe IIOIIEepPesHBO OOPOOIAIOTH
IJA TigpoTepMiuHOI Ta MexaHiuHOI aKkTHBAILil
IXHiX TEeXHOJOTIYHMX BJIACTUBOCTEHN HA TJIi €KC-
TparyBaHHA y BOTHY (Dasy KPOXMAJIIO, 3-IVIIOKaHiB,
OpOTeiHiB, rigpaTomeKTuHy. MaKpOMOJIEKYIn
TiTPOKOJIOIAIB Ta MPOTEiHiB uepes3 MHiABUINIEHY
BOJIOT03B’ A3yBaJIbHY 3JaTHICTb MOMKYTh OIOCE-
PeIKOBAHO BILIMBATU HA PO3BUTOK MiKpoopra-
Hi3MiB Ha pidHMX eTamax TeXHOJOTiuHOTo
mporiecy. 3 APyroro OOKY, POCJIMHHA CUPOBUHA
MoOKe OyTHU mKepesoM OaKTepialbHOI 3a0pyaHe-
HOCTi cymimmeii mo oOpOOJIEHHS, 3HUKYIOUU
eeKTUBHICTD IX ImacTepusarii.

3a3Buuail 3a KJACUYHOKI TEXHOJIOTiYHOIO
CXeMOI0 BUPOOHUIITBA MOPO3WBA PEIeNTypHi
KOMIIOHEHTH BHOCSATH Yy CYMiIlli, IKi moTim mif-
IaloTh ITacTepusallii, oJHaK BIJINB IIOTIEPEIHBO-
IO TEIJIOBOTO O00pPOOJIeHHS CUPOBUHU, 30KpeMa
3epHOBUX KOMIIOHEHTiB, Ha MiKpooOiosoriumi
MMOKa3HUKU TOTOBOTO HPOAYKTY IIle He BUBUE-
HOo. MikpoOioyioriuni ImoKasHUKN MOPO3UBA
3 NigABHUINEHUM BMiCcTOM BOJAM, HATPUKJIAJ
MOpPO3MBa MOJIOUHOTO Ta MOPO3MBA Ha OCHOBI
IIYKPOBUX CUPOMiB (ILJIOJAOBO-ATiJHOI0), MOXKYTh
IeImro BiApisHATHCSA Bif TaKWX IJA MOPO3WBa
BEPINIKOBOI Ta MaI0MOipHOI Ipym i mMOoTpe6yIoThH
IOIaTKOBUX IOCIiYKEHb.

TakuM YMHOM, METOI0 POOOTU OYJIO BUBUEH-
HS MiKpodJiopu cyMmirieil Ta MOPO3UBa MOJIOY-
HOTO i IIJIOJOBO-ATiAHOTO BIPOJOBIK TEXHOJO-
TiYHOTO IMUKJY BUPOOHUIITBA.

Marepiaau i meTogu

Big6ip mpo6 aas MiKpoOioJorivyHUX TOCJIi-
I:KeHb mpoBoauau Bigmosimmo mo HCTY IDF
122B:2003; HasBHicTb, KoJi-popm, APiKIKiB
ta miriceHi susuauvau 3a I'OCT 9225-84.
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3pasKu cyMiIrei Ta MOPO3MBa BUCIiBAJIH IO
0,1 cm?® Ha vamku IleTpi 3 arapu3oBaHUMU YKU-
BUJIbHUMHU CEPEeJOBUIIaAMU: M’ SICOIEITOHHUM
arapom (MIIA) — misa Bu3HAYeHHS 3arajibHOL
KimbkocTi wMikpooprauismiza (MADPAHM),
cycao-arapom (CA) — nyis BuABJIeHHA ILTiceHi
Ta OpiskO:KiB, cepemosumieM Engo — s
BUBHAYEHHS KOJi-hopM.

Yamku 3 mociBamu Ha cepemoBuiiie MITA
iHKyOyBaau mporaroMm 3 gi6 3a TeMIepaTypu
37 °C, ua cepenonuine CA — ympomoB:x 5—7 1i6
3a remmeparypu 28 °C, micjsa 4oro IpoBOAUIN
OigpaxyHOK KOJIOHI.

Hna BudHaueHHA KoJi-(hopM (HECIIOPOBIi,
rpamMHeraTuBHi, aepo0OHI Ta (axKyJbTaTUBHO
aHaepoOHi MaJIUYKY, IIEPEBAKHO IIPEeICTABHUKHI
poxis Escherichia, Cirtobacter, Enterobacter,
Klebsiella, Seratia) BUKOPUCTOBYBaJIU METOI,
1o 6a3yeThes Ha 3gaTHocTi BI'KII 36pomxyBa-
TU JIAKTO3Y 3 YTBOPEHHAM KucjoTu i rasy. Ilo
1 cm® i3 posBemeHb MOCTIAMKyBaHUX 3pasKiB
BuUciBaam y mpobipku 3 5 cm® cepemoBuIna
Kecaepa. IIpobipxu 3 mociBamu TepMocTaTyBa-
Jau 3a remnepatypu 37 °C yrnpomos:k 18—24 rox,
noTiMm meperysananu ix. Bucuaosok 1mogo BI'KII
pobuin Ha IifcTaBi ra3oyTBOPEHHA V HAMEH-
IIOMY i3 BUKOPHCTAHUX PO3BeleHb. 3a YMOBU
HaABHOCTI ra3oyTBOPEHHA 3pa3KU BUCiBaJIU II0
0,1 cm® ma vamku Ilerpi i3 cepegoBuiiem Exmo
Ta inKyOyBasiu ynponoBx 18—20 rox 3a Temiie-
parypu 37 °C.

Hociimxeno TaKi 3pa3Ku cyMiItieir Ta MOpo-
3UBAa.

3pasok Ne 1. Cymimr MoposuBa MOJIOUHOT'O
KJIACUYHOI'0 3 MACOBOIO YACTKOIO KUpy 3,5% ,
CYXUM BHEXHPEHUM MOJOUYHUM B3aJUIIKOM
(C3M3) 10% Ta 3i crabinzisalfiifiHoo0 cuCTEMOIO
Cremodan SE 406 (dpipma «Ilamicko», Hamis)
y kimbkocti 0,6% .

3pasor Ne 2. Cymimr Mopos3uBa MOJIOYHOTO
KJIACUYHOI'0 3 MACOBOIO YACTKOIO KUpy 3,5%,
C3M3 10% Ta miresnyauM GopoirrHoM (cTabi-
JisaifHuM KOMIIOHEHTOM) Vv KiabkocTi 3% .

3pasox Ne 3. Cywmimm moposuBa ILIOZOBO-
ATiTHOTO KJIACUYHOTO 3 SAOJIYYHUM TIIOpe
y kinprocTi 30% Ta crabimizaTopom (sKemaTu-
moMm) — 0,5%.

3pasok Ne 4. Cyminr Mopos3uBa MOJIOYHOTO
3 MacOBOIO 4acTKOI0 »xupy 3,5% , C3M3 10%
i sapoaxkamu mrreHuIli y Kiapkocti 3% .

3pasor Ne 5. Cyminr Mmopos3uBa MOJIOUHOTO
3 MACOBOIO YaCTKOI Kupy 3,5%, C3M3 10%
i cMajKeHUMU 3apOoAKaMU IIIIIEHUIl ¥ KiTbKOC-
Ti 3% .

3pasox Ne 6. Cywmimr mopo3uBa MOJIOUHO-
A0JYYHOTO 3 MACOBOIO YACTKOIO KUpPy 3,5%,
C3M3 — 10% Ta akTHBOBAHUM SOJYUHUM
mrope y Kinmbkocti 35% 6es crabimisaropa.
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3pasok Ne7. Cywmimr moposmBa IJIOLOBO-
ATiTHOTO 3 AKTWBOBAHUM SAOJIYUYHUM IIIOpe
y kinskocTi 35% 6e3 crabimizaTopa.

Cywminri 6yso BUTOTOBJIEHO i3 3acTOCyBaH-
HAM TaKOl CHPOBUHU: CYXOT0 3HEKUPEHOTO
moJioka BigmoBiguo qo [ICTY 4273:2003; Beprir-
KiB arymrenux i3 mykpowm sriguao 3 'OCT 4937;
MOJIOKa KOpPOB’suoro mutHoro 3rigmao 3 JICTY
2661; nykpy-nicky Bigmosiguo mo ICTY 4623,
Bonu 3a 'OCT 2874; 3apongka MITeHUYHOTO Xap-
yoBoro BimmoBizuo mo TV ¥V 45.22.014-95;
OOPOIIIHA IIIIeHNYHOI'0 BUILOI'0 I'ATYHKY BiAIo-
Bigmo mo I'OCT 26574; a6a1yK CcBi:KMX IIisHIX
CTPOKiB mospiBanusg sriguo 3 'OCT 21122, Kuc-
gotu jaumoHHOI 3rimao 3 IICTY T'OCT 908;
sKesaTuHy xapuosoro 3rigao 3 'OCT 11293.

Pe3yasTaTu Ta 00TOBOPEHHA

Bukopucranus neperiueHUX BUIiB CUPOBH-
HU y CKJaJi CyMili st MOopo3uBa MOXKe OyTu
OPUYMHOI0 KOHTaMiHaIii pisHOMaHITHOIO
Mikpodiopoo. 30KpeMa, OOPOIITHO IIIIIeHUYHE
Ta 3aPOJIKU IIITEHUI[I — ILJIiCEeHHIO Ta APisKaiKa-
MU, QpyKTHU (0COO6IUBO CBisKi) MOKYTH HiABU-

myBaTu Kigbkicts MA®AHM ra mriceHei,
skeamatruH — BI'KII, gpimxaxis, miriceneii, a mo-
JIOYHI TIPOAYKTHU, Y CBOIO UEPTY, € CIPUATIIH-
BUM CEPEJIOBUIIEM JJIsI PO3BUTKY yCiX 3a3Haue-
HUX MiKpoopraHismis.

3 oryIsAAy Ha Ile BaMKJIUBO OYJIO JOCIigUTH
MiKpo0ioJoriuHi IOKa3HUKY CyMiIlieil Ta MOpO-
3WBa MOJIOYHOTO KJACUYHOTO 3 PisHMMHU cTabi-
Ji3yBaJbHUMU KOMIIOHEHTAMU Ha Pi3HUX CTa-
IisgX TeXHOJIOTiuHOTOo mpoIiecy (Tabdia. 1).

Y cymimax mgo o0poOJieHHsA 3arajJbHUMI
BMiCT MiKpooprauiamMiB OyB JOCUTH HE3HAUHUI —
Ha piBHi 4—-5-10°, 1110 MOYKHA ITOSICHUTU 3aCTO-
CYBaHHSM T'OTOBOI MOJIOYHOI IIPOAYKILI, dAKa
HOPMYETHCA 3a BMiCTOM MiKpoopraHismis.
HasasricTh MiKpooprauiamiB y HeoOpoOJIeHUX
cyMimmax 3yMOBJIEHA K BTOPWUHHOI KOHTaMi-
HAaITi€I0 Yepes BHECEHHS PEIleNITyPHUX iHTpeTieH-
TiB, 30KpeMa IIYKPYy, OOpoIiiHa, crabisriszaropa,
BOIM, TaK i KOHTAKTOM i3 IIOBEpXHEI 00Ja-
HaHHs, TOBiTpaAM, iHBeHTapeMm. HatowmicThb
y ImacTepus30BaHMUX CyMimrax OyJaM IIOBHICTIO
BigcyTHi BI'KII, miceni Ta apimmxi, a mokas-
HuK MAPAHM 3HUIKYBaBcA Maiiske Ha JABa
TOPAIKHA.

Tabauys 1. Mikpo6iororiuyHi MOKa3HUKHM MOPO3UBa MOJOYHOTO 3i cTa0iIi3aIiiiHOI0 CHCTEeMOI0
Ta GOPONUTHOM IIIEHUYHUM

Mopo3uB0O MOJIOYHE KJIacHYHe 3i Mopo3uBO MOJIOYHE KJIaCHYHE 3 GOPOIIHOM
cTabinizaniiiHOI0 CHCTEMOXO NIIeHUYHUM
Ne | Eram i TexHo.10- BrKII BTKII
n/m| rivei pesuMu MI%g)OA/I;M’ (xoui- Ilniceni, | dpiskmxi, MI??O /r 7| (xouti- Ilniceni, |Opisxkmxi,
e 6im)n_’le dopmu) K¥YO/r KYO/r e 6iJII:I_I,Ie dopmu) K¥YO/r KYO/r
BO,1r BO,1r
Cywmi go
1 00pobIeHHSA 4-10° 3-102 1-10° 2,4-10% 5-10° 1-10° 4-10° 4-10°
(40 °C, 15 xB)
Cywmimr micis
2 nacrepusaii 8-102 He He He 1-102 He He He
(85%2°C, 3 xB) BUABI. BUABJ. BUSABJI BUABI. BUSABJI BUABJI
Cywmirmr micis
8 FOI\(/ISO(I)‘?_L%I%?JHH 9-10° BI/II;IIEJI. BI/II;II]E;JI. BI/II;II;H 1,2:10° BI/II;{I:TI. BI/II;{I](.:II BI/IIJ_II;H
15+2,5 MIla)
Cywmim micasa
4 | uopisamma | 14100 | He | He o He g gg00 ] He a0t | 1100
(0-4 °C, 12 ron) : : )
M’sake
5 MOPO3HUBO 3-10* He He He 7,5-10* He 4-10?% 2:102
(—5+1 °C) BUSABII. BUABJ. BUSABJI BUABJ
3arapTroBaHe
MOPO3UBO 104 He He He 104 He 102 He
6 (242 °C, 2,5-10 BUSBII. BUSBII. BUSBJI 4,5:10 BUSBJI 210 BUSBJI
24 ronm)
He He He He He He
7 Hopwma 1-10° OIVCK Oisnbrre | Oisbime 1-10° OLVCEK Oisnbrre | Gisbime
AOTYCK- 1 5.102 1-102 AOTYCK- | 5.102 1-10?2
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T'omorenisamia pemio migBuUIlyBaJja BMiCT
MiKpooprauismiB, iMOBipHO BHACJIiZOK 00p0O6-
JeHHA CyMiIle#l 3a AOIIOMOIOI0 HaIlliBIPOMMUC-
JIOBOTO TOMOTeHizaTopa-AucIepraTopa MOJeJi
15M-8TA Lab Homogenizer & Sub-Micron
Disperser (GAULIN CORPORATION, Macca-
gyycerc, CIITA). ¥V mux ymMoBax 3a HEBEJIUKUX
00csATiB 00poOJIIOBaHUX CYyMiIlleil BasKKO YHHU-
KaTu KOHTAKTy 3 IIOBITPAM Ta ITOCYJIOM i Iif-
TPUMYBATHU TeMIepaTypy He HumKue 75—80 °C.
Came TOMy 3a IIEePiOAMUYHOTO CII0CO0Y BHUPOO-
HHUIITBA MOPO3WBAa BEJIMKY yBary CJIiA IIPUTiIA-
T CaHiTapHOMY CTaHy O0JagHAaHHA Ta 3ilic-
HIOBAaTU Ilefl IIpoIlec O IacTepumiarii 3a
IiABUINEHOI TeMIIepaTypu.

BuspiBauusa mpu Tremiepatypi He Buiie 4 °C
yIpomoB:k 12 Ton HeicTOTHO BILJIMBAJO Ha
3arajJbHnil MiKkpoOiosioriuumii poH cyMmiIeii.

HafixpuTuuHIiIIUM eTamoM BHPOOHUIITBA
MoposuBa Oyno ¢dpusepyBaHHSA, y mporeci
SKOTO KOHTAMiHAI[ifA XapYOBUX CUCTEM y Jesd-
KUX BUTIaJKax OyJia OiIbII010, HijK Ha IOPAIOK.
3asBuUail MOTY:KHI IIiAIIPHEMCTBA OCHAIIEHO
JiHigMu Oe3nmepepBHOI Mii, AKi YHEMOIKJIUBIIIO-
IOTBh OyIb-IKUI KOHTAKT CyMilllei i3 30BHiITHi-
MU YMHHUKaMU, 3a0e31eUyloTh OUUIIEeHHSA
TOBITPA 3a AOIIOMOTOIO CIleliadbHUX (PiJIbTPIB,
MalOTh CyYacHi CHCTeMH MUTTA OOJIaJHAHHSI.

IITo cTocyeThca ¢pusepiB mepioguuHoi mii, TO
I 3a0e3lleueHHsT HaJIeKHUX MiKpobioJoriu-
HUX IIOKa3HUKIB MOPO3UBa CJIiJ TOTPUMYBaTH-
cs BUCOKOIO CaHiTapHO-TirieHiuHoro piBHA
BUPOOHUIITBA — PETEIHHO MUTH Ta 3HE3APAKY-
BaTU IIOBEPXHIO 00JafHAHHSA, iHBEHTAPIO, OUN-
MIyBaTW IOBITPA IeXy, YHUKATU KOHTAKTY
3 pyKaMu IpaliBHUKIB i T. 1.

3arapToByBaHHsA CYMilli aas Mopos3uBa
IesKOI0 MipOi0 CTPUMYBAJIO PO3BUTOK MiKpO-
OpraHisMiB uyepe3 HeONTHUMAJbHI YMOBU MIJIsA
PO3BUTKY MiKpo(JIopHu, CIPUUYNHEHOTO HU3b-
KOI0 TEMIIEPATYPOIO0 Ta 3POCTAHHAM OCMOTUY-
HOTO THUCKY B 3aJUINIKy He3aMep3JIol BOAM IIif
yac i1 iHTeHCBHOTO BUMOPOKYBaHHSA.

Crabirisamiiiaa cucrema Cremodan, IIopiBHsI-
HO i3 IITTIeHUYHUM OOPOIITHOM, CIIPUAJIA OfEPIKAH-
HIO MOPO3UBA BUIIOI TKOCTi, TMOBipHO, 3aBIIKI
MiKpOOioJIOTiUHi#T YMCTOTI Ta 3MATHOCTI IO TaJb-
MyBaHHA Iepebiry MiKkpoOiosorivHMX IIpOIieciB
3a paxXyHOK e(eKTHBHOTO BOJIOTO3B’s3yBaHH.
¥V pasi 3acTocyBaHHs OOPOIIIHA JOILILHIM € HOT0
TIOIIepeTHE TeILIoBe 00pobJieHHA (KJercTepusa-
I1ifA) 10 BHECEHHS B OCHOBHY CYMIIII.

Ha mactynaomy erami OyJio moctigskeHO
CyMiIlli HOBUX BHAIB MOPO3WBa, SIKi MicTATH
3apOAKU IIIeHUIl Pi3HOTO cTymeHsa 00poOIeH-
Hs Ta mope aoayuse (tadu. 2 i 3).

Tabauys 2. Mikpo06iosoriyHi IOKa3HMKN MOPO3UBA i3 3apPOAKaMM IIIEHUIli

Mopo3uBO MOJIOUHE KIIaCHYHE 3 Mopo3uBo MOJIOYHE KJIacuuHe 3i
IMIIeHUYHUMHU 3apOoaJKaMu CMAaKeHUMHU MMIIIeHNYHNMHA 3apOoaKaMuU
M | Eranmra pesuvn | Ma@Amy,| BUEL o . |MA®AmM,| BIRI N
n/n KYO/r Hé (KoJi- Ilniceni, |piskmxki, KYO/r He’ (xouri- | Ilmicewi, |Hpiskmxi,
6i },1£1 dopmm) KYO/r KYO/r 6i LH’I dopmu) | KVO/r KYO/r
JIBIE BO,1r JIBIIE BO,1r
Cywmimr go
1 00po0IeHHS 4,2-10° 3-10° 4-103 5-10° 5-10° 1-102 1 1-10?2
(40 °C, 15 xB)
Cywim micas
2 nacrepusanii 1,5:10° He e prapn. | 1€ 1-10° He He He
(85+2 °C, 3 x8) BUSBII. BUSBJI. BUSBJ. | BUABJI. | BUSABI
Cywim micas
romoreHisarii 103 He He 103 He He He
3 (80=+5 °C, 1,910 BUSABI. He eusasa. BUABJ. 1-10 BUSABJ. | BUABI BUABJ
15+2,5 MIla)
Cywminm micis . .
4 BSII/ISDiBaHHH 1-10° He CyuinbHui He 2:10° He He He
(0—4 °C, 12 rox) BUSBJI. pict BUSABJI. BUSABJ. | BUABJI BUSABJI
M’sxe MOpPO3UBO 106 Cy1isnbpHuit 102 104 He He He
5 (—=5=1 °C) 1,510 50 pict 1110 710 BUSABJ. | BUSBJI BUSABJI
3araproBaHe
6 MODOSHEO 1-10° 10 210> | 1-10° | 4-10* He He He
(24i2 oC 24 I‘O,H) BUABJI. BUABJ BUABJL
He 6inbire He He He
7 Hopma 1-10° He morr. 5-10? OibIne 1-10° He gom. | 6inpire | Ginablime
1-102 5-10° 1-102
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Tabruuys 3. Mikpo6ioIoriuyHi MOKa3HUKM MOPO3UBA 3 SI0IyYHUM IIIOpe

Mopo3UBO MOJIOUYHO-A0TyIHE Mopo3uBo s6xyuHe
Ne BI'KII BI'KII
n/n Eran ra pesicumu %@gﬁHHMe’ (xomi- |ILmiceni, | Opixmxi, %égﬁHHMe' (xomi- |IImiceni, | dpismxi,
L dopmu) | KVO/r | KVO/r . i dopmu) | KYO/r | KYO/r
OinbIrre OinbIire
BO,1r BO,1r
Cymimr
1 1o 06pObIeHHS 4,4-10° 3:102 1-10° 3,4-10° 2,5-10° 1-10? 1-10° 1-102
(40 °C, 15 xB)
Cywmim micosa
9 nacrepusaii 5102 He He He 7-10? He He He
(85=2 °C, 3 xB) BUSBJ. | BUABJ. | BUABI BUSABJ. | BUSABJ. | BUABJI
Cywmimr miciisa romore-

3 | misanii (80+5 °C 510 He He He 1-10° He He He
15+2,5 MIIa) BUSBJ. | BUABJ. | BUABI BUSABJ. | BUABJ. | BUABJI
Cywmimm micosa

4 BU3piBaHHSA 1-10% He He He 1-10° He He He

(0—4 °C 12 rox) BUSBJ. | BUABJ. | BUSABI BUSABJ. | BUSABJ. | BUSABJI
M’ ssKe MOPO3UBO 103 He He He 103 He He He

5 (-5=*1 °C) 1,510 BUABJ. | BUSABI BUSABJI 2:10 BUSABJI. | BUSABJ. | BUSBJI
3araproBaHe

6 MOPOBHEO ( 1-10° He He He 1-10° He He He

94+2 °C, 24 roz) BUSABJ. | BUABJI. | BUABJ BUABJ. | BUABJ. | BAABI
He He He He
7 HopwMma 1-10° He gom. | 6inpmne | 6inbme 1-10° He gom. | 6inbmre | GinbIe
5-10% 1-10% 5-10% 1-102
Hua 6inpmiol  iOCTPAaTUBHOCTI 3MiHU IIpoBeneni mociim:KeHHA MalOTh IIPAKTUY-

MiKpoOiosoriuHoi 3a0pyoHEHOCTI BIPOJOBIK
TEeXHOJIOTiYHOTIO IIPOIleCy AJIA 3pasKiB cyMireii
Ta MOPO3WBA MOJIOUHOTO i3 3apOAKaMMU IIIITeHH-
IIi HaBeaeHO 3arajJbHNI BUrJIAA yamnok Ilerpi 3
mociBaMM Ha arapu3oBaHOMY KUBUJILHOMY
cepemosuiii MITA micaa 3 fi6 inkyOyBamusa 3a
Temmepatypu 37 °C (puc.).

Amnaniz pesyiabTariB MiKpoOGiosoriuHmx
IOCIiIKeHb, HaBeJeHux y TabJi. 2, 1ae migcra-
BY CTBEpPIsKyBaTH, 1[0 OCOOJMBO HeGe3IeUHIM
IsKepesioM MikpobGiosoriumoi KomTamimarii,
30KpeMa ILIiceHi Ta APiLKIKIB, MOXKYTh OyTH
3apoaku nireHuri. Tomy ix Tepmiuna o6podKa
€ 000B’sA3KOBOI0 YMOBOIO 3aCTOCYBAaHHSA IJIA
oJlep:KaHHA MOPO3MBA, AKe 3a MiKpoOiosoriu-
HUMHI HOKasHMKAMM BiIOBimaTmMe BUMOTraM
ACTY 4733:2007 «Mopo3uBo MOJIOUHE, Bep-
mKoBe, mioMbip» Ta [JCTY 4735:2007 «Mopo-
3UBO 3 KOMOiHOBAaHUM CKJIAJOM CUDOBUHM » .

BigzocHO Bucoka siKicTh MOpo3uBa 3 A0JIyu-
HuUM mope (taba. 3), MOBipHO, 3yMOBJEHA
OIIEPEeHbOIO TEIJIOBOI0 00POOKOI0 A0JIYK IMpuU
85=+5 °C ympomos:x 20—30 xB, ToBeJeHHAM 3HA-
yeub pH g0 3,0. TuTpoBana KMCJIOTHICTD CyMi-
el MOPO3MBa MOJIOUHOTO i IIJIOZOBO-SATiTHOTO
3 IIUM IIope cTaHoBma y mexkax 60—-70 °T, m1o
IeAKOI0 MipOIO MOSICHIOE MMPUTHIUEHHS PO3BUT-
Ky MiKpoopraHismis.

He 3HaUEHHHA, OCKIJIBKY MOKYThb OyTHU AT PYH-
TAM AK AJA MOAJIBIIIOTO PO3POOJIEHHS PEKO-
MeHJaIllifi IIoJ0 BacCTOCYBAaHHA OKPEMHX
KOMIIOHEHTIB cyMillleii Mopo3uBa, TaK i mJsa
BCTAHOBJIEHHA 3HAUYIIIOCTI OCHOBHUX TEXHOJIO-
riuamx omepariii y gopmMyBaHHI MiKpo6ioso-
riYHMX MTOKA3HUWKIB Ta BUBHAYEHHS YMOB IIPU-
IaTHOCTI IO CIIOYKMBAHHA I'OTOBOTO IPOAYKTY.

ITepcnekTHBOIO MOAAJBINUX AOCJiIKEHDb €
BUBYEHHA MiKpOOioJIOTIiYHMX IOKa3HUKIB
MOPO3UBa PiBHOT0 XiMiUHOTO CKJaay B IIpoIleci
30epiramusa BupomoBxk 12 mic.

Y TexHOJIOTiYHOMY HpOoIleci BUPOOHUIITBA
MOpo3uBa Haiibijbllle OaxTepiajbHe 3a0py-
HeHHA cyMilmell MosKke BimOyBaTucs Iim dac
(pusepyBaHHA TepPiOAWUYHUM CIIOCOOOM, IO
noTpedye MTOAATKOBUX 3aXOJiB IOJ0 OUHUIIEH-
HS TIOBITPS Ta caHiTapHOTO CTaHy 00JIaTHAHHS.

3apoJKu MIIEeHUIll Ta NIIeHnYHe OOPOIITHO
HaMO6iabIlIe 00CIMEHAIOTh CYMIIIIl SIK 3a 3arajb-
HUM BMicToM Mikpooprauismia (MADAHM),
TaK i 3a BMicTOM ILTiceHi i mpiskmKiB, 10 mae
mificTaBY PEKOMEHYBATU MONEPETHIO TEIIJIOBY
00poOKy sepHompoaykKTiB. Tak, cMaKeHHS
3apOAKiB 3HAUHO IIOJIINIITye MiKpoOiosoriuni
MOKA3HUKMW T'OTOBOTO IPOAYKTY, IPU I[HOMY
MA®AHM samxyerbes 3 1:10° o 4:10* KYO/r.
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Pict mikpoopranizmis y uamkax Ilerpi 3 mociBamu cymiiiieii Ta MOPO3MBa MOJIOYHOTO 3 IMIIEHUYHUMH
3apoJKaMM Ha Pi3HUX eTamaxX TeXHOJIOTiYHOTO MPOoIecy:

a — CyMiIlr 10 o0po0IeHH;
8 — IIicJig roMoreHi3alrii;
0 — micas ppusepyBaHH;

3acrocyBaHHA crabigisamiiinol cucreMu
Cremodan Ta migxwuciaenoro go pH 3,0 a6ayu-
HOTO IIIope 3a0e3IIeuyioTh OJeP:KaHHsI MOPO3U-
Ba HaWBUINOI 3a MiKp0o0OioJOTiYHNMU ITOKA3HU-
kamu akocti. MAD®AuM (KYO/ r) spaskiB
OIIePIKaHOoro0 i3 MUMHU KOMIIOHEHTaMX MOPO3uBa
cTaHoBUTH 2,5—10* ra 10° BinmoBigHO.
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HCCJEITOBAHUE BAKTEPHAJIBHON
SATPASHEHHOCTHU MOJIOYHBIX
CMECEU, MOJIOYHOT'O
N IIJJOJ0BO-ATOAHOI'O MOPOSKEHOTO

I'. E.IToruwyk
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UccnemoBanbl MUKpPOOMOJIOTHYECKHE ITOKa3a-
TeJIU MOJIOUHBIX CMecei, MOJIOYHOT'O U ILJIOJOBO-
ATOTHOTO MOPOKEHOT'0 Ha OCHOBHBIX 9TaIlaX TeXHO-
JIOTUYECKOT'0 IIPOIIeCcCa, UYTO MO3BOJIMJIO BBIIBUTH
cTaguy HanboJILIIIEero prucKa 6aKTepraaIbHOro obce-
MeHeHUSA U IIPeJBapUTEJIbHOI 00pabOTKU pPacCTH-
TEJIBbHOTO ChIPbS, HAMUUNE U aKTUBHOCTH OT/EJIb-
HBIX TPYOI MHKPOOPTaHM3MOB B CMECAX U
MOPOKEHOM C TOBBITIIEHHBIM COEP;KaHIeM BOIbI.

IIpeamerom mcciegoBaHMA OBIINT MUKPOOMOJIO-
TUUecKre IOKa3aTeJaIu CMeceil 1 MOPOKEeHOro C II0-
BBIIIIEHHBIM CcOZiepsKaHueM Boabl. 1leb paboTel —
usyuyeHrue MUKPO(IOPHI MOJIOUYHBIX cMeceil, MOpo-
JKEHOT'0 MOJIOUHOI'0 ¥ ILIOIOBO-ATOJHOTO Ha IIPOTSIIKe-
HIM BCETO TeXHOJIOTMYECKOTO ITNKJIa TIPOM3BOICTBA.

UccnaemoBanbl MUKPOOMOJIOTHUECKE ITOKAa3a-
TeJIN CMeceil, MOPOKEeHOTO MOJIOUHOT'O U ILJIOJ0BO-
ATOMHOI0 CTAHIAPTHOT'O XHMUYECKOI'0 COCTaBa,
CTA0MIN3NPOBAHHOTO IIITEHNYHON MYKOM 1 cTa0u-
ausanumoHHoi cuctemoii Cremodan («JaHucko»,
Hauus). IIpoBeeHa cpaBHUTENbLHASA OIlEHKA MUK-
poburosornuecKnuxX IOKasaTejiell HOBBIX BUIOB
MOPOXKEHOT'0 MOJIOYHOTO ¢ A0JTOUYHBIM MIOPE U 3aP0-
IBIIIIaMU IIeHuIsl. IIpoanaansupoBana JUHAMU-
Ka pasBUTUS U OTMHUPAHUA PA3JIUYHBIX TPYIIII
MUKDPOOPTaHNU3MOB HA OTIEJbHBIX CTAAUAX TEXHO-
JIOTMYECKOTO IIPOoIlecca IIPOU3BOACTBA MOPOIKEHOTO.

YcTaHOBJIEHO, UTO OCHOBHBIMU MCTOUHUKAMU
KOHTAMUHAIIUYU CMECel IIOCTOPOHHEN MUKPOQJIO-
PoOii MOKeT OLITh MCXOJHOE ChIphbe, a TaKike 000-
pyZzoBammue, 0cOGEHHO B mIpoliecce (hpusepoBaHus.
ITonTBep:keHa I1es1€eCO00PA3HOCTHh IIPeIBapU-
TEeJIbHOU TEPMUUYECKON 00paboTKU 3epPHOBBIX
KOMIIOHEHTOB [0 BHECEHUS UX B OCHOBHYIO CMeCh
mepes nacrepusamnueii u GpusepoBaHUEM.

PesyabpTaThl wuccieqoBaHUiI MOTYT OBITH
WCIOJb30BAHBI IIPU PaspaboTKe TEeXHOJOrudec-
KUX WHCTPYKIIUH AJIsI IPOU3BOACTBA MOPOKEHOTO
HOBBIX BHUOB C YUETOM BCeX 0COOEHHOCTell ycJo-
BUI IIPeIBapUTEIHLHOI 00Pab0TKY PACTUTEIHLHOTO
CHIPbS, CAHUTAPHO-TUTHEHUYECKOTO COCTOSHUA
MIPOMBBOJICTBA, PeASN3aI[UN U IOTPEOJIeHUS I'OTO-
BOT'O IIPOAYKTA.

Knrwouesvie cnosa: MI/IKpO6I/IOJIOFI/I‘{eCKI/Ie IIOKa-
3aTeJin, MOJIOYHbIE CMeCHr, MOPOJMEHOe.

THE STUDY OF BACTERIAL CONTAMINATION
OF MILK MIXES, MILK AND FRUIT
AND BERRY ICE CREAM

G. E. Polishchuk
M. M. Antonyuk
L. M. Matsko
V.V.Martych

National University of Food Technology,
Kyiv, Ukraine

E-mail: milknuft@i.ua

Microbiological features of milk mixes and
ice were studied during the principal process
stages, which enabled to detect the highest risk
points for bacterial contamination. Compared to
known information, the impact was established
of vegetable raw chemical composition and
preliminary treatment on the presence and
activity of certain groups of germs in higher
water content mixes and ice.

The microbiological features of higher water
content milk mixes and ice were studied. The
study purported to survey the bacterial
contamination of milk mixes and ice of various
chemical composition throughout the whole
production cycle.

Microbiological features were studied of
typical composition milk mixes and ice stabilized
with wheat flour and modern stabilization
system. Comparative evaluation of
microbiological features was conducted for new
types of milk ices with apple puree and wheat
germs. We analyzed the stage of development,
stability, and die-off for various groups of germs
at certain process stages.

The initial raw materials as well as
equipment, especially during freezing, were
detected to be the worst sources of bacterial
contamination. The necessity was proved to
ensure thermal processing of cereals prior to
adding them to the mix, before it is sent for
pasteurization and freezing.

The results of our study can be used to
develop operational procedures for production of
new types of ice, with due consideration for all
specific conditions for prior treatment of
vegetable raw and for sanitary state of facilities
for production, sales, and consumption of
finished product.

Key words: microbiological parameters, milk
mixes, ice cream.
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