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AHHOTALKA

OGecrieueHye HaceleHMsl CTPaHbl KaueCTBEHHBIMM IPOAYKTAMM HMUTaHMUSI B BOCTPEGOBAHHOM acCCOPTMMEHTE
Y KOJIMYECTBe SBIISIeTCS BaKHOI HapPOJHO-XO03/ICTBEHHO 3afaueii. AIpMopy B peann3aliiy COOTBETCTBYIOMINX
COLMa/IbHO-9KOHOMMYECKMX MTPOrpaMM CYIeCTBEHHOe MeCTO 3aHMMaeT MPOLYKLMS MOJIOYHO [TPOMBIIIEHHO-
cru. C yuetoM reorpaduueckux 0co6eHHOCTel 1 KIMMaTHUIeCKuX yelnoBuit Pocenn, crparernyeckux coobpaske-
HUI, CTIOKUBILENicsT pparMeHTany MOTPeOUTENIBCKOTO PhIHKA M 9KOHOMMYECKMX (haKTOpOB ocoboe 3HaUYeHMe
pMOGPeTaIOT MCC/IeN0BaHYs, HallpaB/IeHHble Ha COBEPUIEHCTBOBAHNE TPAJVIVIOHHBIX ¥ Pa3pabOTKy HOBBIX TeX-
HOJIOTMJi MOJIOYHBIX KOHCEPBOB, KaK BbICOKONMUTATENbHBIX IIPOAYKTOB C BhIpa)XKeHHBIM IIPMOPUTETOM IOBBIIIEH-
HOVi XpaHUMOYCTOWUMBOCTH.

Cucrema obecrieyeHus1 CTabUIM3aL MM MOJIOYHBIX KOHCEPBOB B XpaHEHMM IIPeICTaBIeHa JByMs OCHOBHbIMM 6J10-
KaMU: TeXHOJIOTMYecky copMUPOBaHHBIN TOTEHIMAT U IIOCTTEXHOIOIMYeCKye TPeGOBaHNS ero MOA e PsKaHMs.
ITepBoe ¢opmMMpyeT OCHOBHbIE CBOJCTBA MPOAYKTa M CTabMIM3UpyeT uX. Bropoe mpenmnonaraer obecreyeHue
YC/IOBUIA, TIPY KOTOPBIX PUCKM MHULMALMU /WY UHTEHCMBHOCTY peakuMii Jerpajaumuy abuoreHHoi u 6mo-
TeHHOJ! IPUPOJIbI MMHMMM3YMPOBAHBIL. 171 OLeHKY KayecTBa ¥ 6€30I1aCHOCTY MOJIOYHBIX KOHCEPBOB IpeJIokKeH
Y HOPMMPYETCSI Psif, COOTBETCTBYIOIIMX ITOKa3aTesneil. OMHAKO C y4eTOM Pa3BUTMUSI TEXHONIOTMIA, pacIiMpeHus ac-
COPTVMMEHTA CHIPbEBBIX MHIPENVEHTOB, TPe6OBAHMIL K YIIVHEHNIO CPOKOB FOTHOCTY ¥ MHOTO JPYroro, 06/1acTh
OLIEHOYHBIX KpMUTepMeB IOKa3aTesell KauecTBa ¥ 6e30MacHOCTM ITOCTOSIHHO PACIIMpPSIeTCs, CO3/LAI0TCS HOBbIE
MeTOZ bl al[PMOPHOTIO ¥ allOCTEPMOPHOTO aHaIM3a, UTo GUKCUPYeTCcss B HOPMAaTUBHO-TEXHUYECKUX JOKYMEHTax,
B KOTOPBIX MHTETPalbHO OTPaskeH yPOBEHb COBPeMEHHBIX TEXHOIOTUIA.

AHanu3 MMPOBBIX TeHAEHLMI pa3BUTMSI KOHCePBMPOBAHUS IMOKAa3bIBaeT, YTO Pe3ePBbl COBEPIIEHCTBOBAHUS
TPaAUIMOHHBIX TEXHOJIOTMI MOJIOUYHBIX KOHCEPBOB, MOBBIIIEHNS] X KauecTBa JaleKko He McyepriaHbl. 3HAUM-
TeJIbHBI MOTEHIIAl 3a/I05KeH B UCCIeN0BaHUSIX TEPMOAVMHAMMYECKIX XapaKTepUCTUK, PyHKIMOHATBHO-TEXHO-
JIOTMUEeCKMX MoKasaTeseil MOJOUHbIX IIPOAYKTOB 1 JajbHejilleii peanu3alyy NOTyYeHHbIX JaHHbIX B KauecTBe
CUCTEMHBIX KpuTepueB AeGUHULINM PAIIIOHATbHOCTY TEXHOJIOTMYECKUX OTlepaluit, 060CHOBAaHHOCTY IIPOU3BOI -
CTBEHHBIX CXeM, a TaKkke OLIEHKM KauecTBa NponyKumu. [lomyuyeHHble 3a MOC/IeAHME AeCSTUIETHS JaHHbIe IO
MOKA3aTeJTo «aKTMBHOCTb BOZbI», TOPMOXKEHUIO MPOLIECCOB Aerpajaly MUKPO- U MAaKPOKOMITOHEHTOB, «6apb-
€PHBIM» TeXHOJIOTUSAM KOHCEPBMPOBAHMS M MHOTMM APYTMM HallpaB/I€HUSM B Das/TNYHbIX IMMILEBBIX CUCTEMAX
MO3BOJISIIOT IIPE/IIIONAaraTh BO3MOKHOCTD OIIOCPe0BaHHO afanTanyy 60IbIIMHCTBA METOA0IOTMYECKYX II0X0-
JIOB IIPMMEHMTENIbHO K TEXHOJIOTMSIM MOJIOUHBIX KOHCEPBOB, IPOrHO3MPOBATh CTPATErMUECKYI0, 5KOHOMUYECKYIO
¥ COIMATBbHYIO 3HAUMMOCTH TaKUX Pa3paboToOK.
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ABSTRACT

Providing the country’s population with quality food products in a demanded range and quantity is an important
national economic task. A priori in the implementation of appropriate social and economic programs, an impor-
tant place is taken by products of the dairy industry. Taking into account the geographical features and climatic
conditions of Russia, strategic considerations, the existing fragmentation of the consumer market and economic
factors, special importance is acquired by researches, aimed at improving traditional and developing new tech-
nologies for canned milk products, as high-nutritional products with a pronounced priority of enhanced storage
stability. The system of ensuring the stabilization of canned milk in storage is represented by two main blocks:
technologically formed potential and post-technological requirements for its maintenance. The first forms the
basic properties of the product and stabilizes them. The second one is to ensure the conditions under which the
risks of initiation and/or intensity of the abiogenic and biogenic nature degradation reactions are minimized. To
assess the canned milk quality and safety proposed and standardized a number of relevant indicators. However,
taking into account the technology development, the expansion of the raw ingredients range, the requirements
for the extension of shelf life and much more, the scope of the evaluation criteria for quality and safety indica-
tors is constantly expanding, new methods of a priori and a posteriori analysis are being created, which is fixed in
normative and technical documents, that are integrally reflected the level of modern technology.

An analysis of the world tendencies in the development of canning, shows, that the reserves of improving the tra-
ditional technologies of dairy canned food, increasing their quality, are far from exhausted. Significant potential
lies in the research of thermodynamic characteristics, functional and technological indicators of dairy products
and further implementation of the obtained data, as system criteria of the technological operations rationality
definition, the validity of production schemes, and the evaluation of product quality. The data, obtained over the
last decades on the indicator of «water activity», inhibition of the degradation of micro and macro components,
«barrier» conservation technologies and many other directions in various food systems can suggest, that it is pos-
sible to mediate most of the methodological approaches applied to canned milk technologies, to predict strategic,

economic and social significance of such developments.

1. BBenenune

OnHOI 13 OCHOBOMOJIATraIIMX 3aady OPraHoOB TOCYAApCT-
BEHHOJ BJIaCTU SIBJISIETCSI COXpaHeHMe M YKpeIlleHye 310POBbs
HaceJleHMsI, B TOM 4uc/ie 3a cyeT obecrieueHus ero KauecTBeH-
HBIMMU IIPOAYKTaMM NuUTaHus. IIpy 3TOM, BasKHEIIUM dJ1eMeH-
TOM 3[JOPOBOTO NIUTAHMS SIBISIETCS 6Ge30IacHOCTh IMILEBOIA
nponykuuu. B Poccun naHHOe HampaBiieHMe CUMTAeTCsl Takke
NIPUOPUTETHBIM M Gasupyercss Ha GyHIAMeHTaabHON IMpaBo-
BOJ M HOpPMAaTMBHOM OCHOBe. Tak, B «CTpaTernu IOBBIIIEHUS
KauecTBa MuIlEeBOM mpopykuuu B Poccuiickoii @epepainm oo
2030 roma» (pacmopspkeHue IlpaButenbctBa P® ot 29.06.2016
N2 1364-p) u TP TC 021/2011 «O 6e30nacHOCTY MUILEBOI IPO-
nykuumn» (nanee — TP TC 021/2011) moHsiTMe «6€30MacHOCTb
MUILEBOI MPOLYKIMUMU» OMpene/ieHO KaK «COCTOSIHME MUILIEBOI
MIPOAYKIVY, CBUIETENbCTBYIOIIee 06 OTCYTCTBUM HEIOITYCTU-
MOTO PMCKa, CBSI3aHHOTO C BPeJHbIM BO3Ze/iCTBMEM Ha UesoBe-
Ka 1 6ynyiiye mokoneHus». PellieHne BblllieHa3BaHHON 3aaun
cpemy IpoYero MoKeT ObITh JOCTUTHYTO 3a CUET CUCTEMHOTO
MOJXOAA YIIPaBIeHMs], OXBAaThIBAIOLIETO Bce GakTopsl hopmu-
POBaHMs KaueCTBa MPOAYKIY U ee 6e30MaCHOCTH.

B MonouHO¥ mpoMbliieHHOCTM PO Haubonee UIMpPOKoe
pacrpocTpaHeHMe OTYYWIN CJiefyloliye CUCTeMbI YIIpaBIeHus
KauecTBOM M 6e3omacHocTbio [1,2,3,4]:

GMP (Good Manufacturing Practice) — Hagyiexkamast mpous-

BOZACTBEHHAs IPaKTUKA;

HACCP (Hazard Analysis and Critical Control Points) — ana-

JIN3 PUCKOB M KOHTPOJIb B KDUTUUECKUX TOUKAX;

OMS (Quality Management System) — cucrema MeHe[-

>KMEHTa KauecTBa.

[llupokoe BHeIpeHME BblLIENlePeYMCIEHHBIX CUCTEM Ha
NIpeANIpUSITUSIX MOJIOYHOJ OTpaciy B MPOLECC CO3LaHMUsI KOH-
CepBUPOBAaHHO} MPOAYKLMM IFapaHTMPOBAHHO MTO3BOIUT IOMY-
YaTh CAaHUTAPHO-Oe30IacHble MOJOYHble KOHCEPBbI BBICOKOTO
MOTPeOUTENHLCKOTO KaUecTBa.

OCHOBHbBIe BUIbI MOJIOYHBIX KOHCEPBOB (CTEPUIM30BaHHOE
CTylLIleHHOE MOJIOKO, CTYIeHHOe MOJIOKO C CaxapoM, CyXoe Mo-
JIOKO) cozepskaT oT 28 % 1o 96 % cyxux BellleCTB MOJIOKA, UMEIOT
JIUTeNbHbIe CPOKM TOIHOCTU, peHTabeIbHbl IIPY TPAHCIIOPTU-
pOBaHUU U XpaHeHMM. B nuTaHum nrofeii MOJIOUHbIe KOHCEPBBI
3aHMMAaIOT 3HAUMTENbHOEe MeCTO IO DSy IPUUYMH. Bo-IMepBbIX,
MMeIOT COLiMalbHOe 3HaueHMe. YUUTHIBASI TeppUTOpMaIbHbIe
ocobeHHOCTU PO, rie B psijle perMOHOB 13-3a reorpaduueckux

M KIMMATUYECKUX YCIOBUI Pa3BUTHE MOJIOUHOTO KMBOTHO-
BOZACTBA 3aTPyJHEHO WM SKOHOMMUYECKM Hellenecoo6pasHo,
CHa6)KEHI/Ie HacCeJIeHUS JKMAKMMU MOJIOYHbIMU IMPOOYKTAMU He
BCETIa BO3MOXHO. B 3TMX pervoHax HacejleHyue MOXKeT ObITh
obecrieueHo KOHCEPBMPOBAHHO MOJIOUHONM MTPOAYKIIMEit 160
3@ CYET €e HEeMOCPEeACTBEHHOIO yHoTpebyeHus], 1M60 MUCIONb-
30BaHMS IJIS1 TIPOM3BOMCTBA ITPAKTUYECKU JIFOOBIX MPOIYKTOB
Ha MOJIOYHOJ OCHOBe. Bo-BTOpBIX, G1aromapst BbICOKOI MUTa-
TeJbHOM LEHHOCTU U JJIUTeNTbHBIM CPOKaM XpaHEeHWs, MOI0Y-
Hble KOHCEPBbl HEOCIIOPMMO MMEIOT BaskHOe CTpaTermyeckoe
3HaUeHMe, TaK Kak, CO3JaHHbIe C X UCII0/Ib30BaHUEM MUIIeBbie
3amachl, 00ecreynBaT MPOIOBOIbCTBEHHYIO HE3aBUCUMOCTb,
KOTOpasi B CBOIO OYepe[b SIBJISETCS] OOHOM M3 COCTaBIISIOMINX
9KOHOMMYECKO 6e30IacHOCT 10601 cTpaHsl [5,6,7,8].

TP TC 021/2011 n TP TC 033/2013 «O 6e301acHOCTY MOJIOKa
¥ MOJIOUHOV mponykuum» (ganee — TP TC 033/2013) ycTaHOB-
JIeHbI HOPMATUBbI 6€30TIACHOCTY JIJISI MOJIOKA ¥ MOJIOUHOI TTpo-
IYKUMY, BKIOYAIOIIe, B TOM 4YMc/ie, MaKCMMalbHble MUKPO-
610IOTMYECKIE YPOBHU U IOMYCTUMbIE TIPEAEbI COAEPSKAHMS
MOTeHIMaTbHO OTIACHBIX BEIeCTB B MOJIOYHBIX KOHCEPBAX.

B Ta6sn. 1 B yHMDUIIMPOBAHHOM BUAE MPENCTABIEHbI JOMY-
CTMMbIE YPOBHMU COZIEPsKaHMSI B MOJIOYHBIX KOHCEPBaX CIemyI0-
LUX MUKPOOPTaHU3MOB:

Me30(PMIbHBIX a3pPOOHBIX U (aKyJbTaTUBHO-aHA3POOHBIX

(KMA®AHM);

GaKTepui IPYIIbl KUIIeYHbIX Tasouek (BIKIT);

MaTOTeHHbIX MMKPOOPTaHU3MOB, B T.4. 6GakTepwuit poza

Salmonella;

cTadmIoKoKKoB (Staphylococcus aureus).

B Ta6n. 2 mpuBemeHbl MaKCHMaJIbHbIE MPEeAesbl TOTEHIIN-
aJIbHO OTMAaCHBIX BelleCTB (TOKCUYHBIX 3JIeMEHTOB, MUKOTOKCH-
HOB, aHTUOMOTYKOB, TECTULIMIOB, PAAVOHYKINUIOB, IVOKCUHOB,
MeJlaMIHa), IPeBbIIIeHNe KOTOPBIX Jaske IO OAHOM U3 Iepeun-
CJIGHHBIX TPYIIIN MpPeBpallaeT MOJIOYHbIe KOHCEPBbI B MPOIYK-
11110, 6e3yCIOBHO TMPEICTAB/ISIONIYI0 PUCK /IS 30POBbsI Hace-
JIeHUs TIPY ee yIoTpebieHun.

IMomMuMo 6e30IacHOCTH, SIBJISIONIENCST OCHOBHOM XapaKTe-
PUCTUKOII 10607 TUIIEBOI MPOAYKINY, HEOThEMIEMBIMU CO-
CTaBJISIONMMY KaueCTBa CUUTAIOTCSI OpTaHOMIenTnYeckue u pu-
3UKO-XMMUYeCKye rnokasatenn. [[pyMeHUTeTbHO K CTYI[eHHOMY
¥ CyXOMY MOJIOKY Ha TEpPUTOPUM CTPaH-WIeHOB TaMOKeHHOTO
C0103a JIeJICTBYIOT C/IelyIolMe CTaHAAPThI:
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T'OCT 34254-2017 «KoHcepBbI MOTOYHbIE. MOJIOKO CTYIIEH-

HOe CTepwin30BaHHOe. TexHUYeCKMe YCIOBUSI»;

T'OCT 31688-2012 «KoHcepBbl MOJIOUHbBIE. MOIOKO U CIMBKMU

CTyleHHbIe ¢ caxapoM. TeXxHUYecKkue yCIOBUS»;

TOCT 33629-2015 «KoHcepBbI MOJOYHBIE. MOJIOKO CyXOe.

TexHUYECKME YCITIOBUSI».

BollenepeuncieHHbIMYM CTaHAAPTaMMY HOPMMPOBAHbI Opra-
HOJIETITUYECKME U (PUBUKO-XUMMUUECKME TPeGOBaHMST K KOHCEP-
BaM B JuariazoHax 06e3XKMPEHHBIX, YACTUUHO 06e35KUPEHHBIX
W LIeJIbHBIX BUIOB MTPOIYKIVN. B 11e/151X 06J1erue st BOCIIPUSITHS
IaHHbIX B Ta6i. 3 u 4 IpuBeeHbl X OCHOBHbIE OpraHONeNTH-
YyecKye XapaKTEPUCTUKU U 0006IIeHHbIE GU3UKO-XUMUUYECKME
3HAUYEHMSI C YUETOM COOTBETCTBYIOUIMX MAEHTUGDUKAIVMOHHBIX
nokasatresneit TP TC 033/2013 [9,10,11,12,13,14].

IonydyeHye KOHCEPBMPOBAHHO MOJIOYHON MPOLYKILIMM, CO-
OTBETCTBYIOILEH Tpe6GoBaHUSIM, NpuUBeAeHHbIM B Tabm. 1,2,3,4,
SIBJISIETCSI Pe3y/IbTaTOM BO3JECTBUS Tpex 6a30BbIX (aKTOPOB:
KavyeCcTBO VCXOLHOTO ChIPbs, 3 HEKTUBHOCTD TEXHOIOTMUECKOTO
Tpolecca 1 yCJIOBUSI XpaHeHUS.

OCHOBOI1 BCceX CYLIECTBYIOIIMX MeTOLOB KOHCEPBUPOBAHMUS
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PasMYHOIO MUIIEBOTO ChIPbsI, B TOM YMC/IE MOJIOYHOrO, SIBJISI-
eTCsl PeryJupoBaHye GMOOrMIECKUX Y OMOXUMMUYECKUX IPO-
1eccoB. MeTombl KOHCEPBUPOBAHMS MHOTOUMCIEHHBI M PasHO-
o6pasHbl, OMHAKO BCE OHM OCHOBBIBAIOTCS HA TPEX OCHOBHBIX
6MOIOTMYECKNUX MMPUHIIMIAX: 6103, aHabuo3 u abuos. Hu oguu
"3 TepeuncaeHHbIX IPUHIMIIOB He MOXKeT GbITb OCYIIECTBJIEH
B UJMCTOM BUIE B MPAKTMKe MTPOVU3BOACTBA MOJIOUHBIX KOHCEP-
BOB. B OCHOBHOM, MCIT0/Ib30BaHMe KaKOTO-1M60 OJHOTO MeToa
KOHCEepBUPOBaHMsI COMPOBOXKIAETCS MPMMEHEHUEeM M IPYTUX
npuHIMIOB [1,6,7]. B Tab:. 5 mepeuncyieHbl IPUHIIAITBI KOHCEP-
BUPOBaHMS U UX MOOUGMKALMM IIPUMEHUTEIBHO K OCHOBHBIM
BMIaM MOJIOUHBIX KOHCEPBOB.

TexHOJIOrMYeCKNe MPUeMbl, UCIIOIb3yeMble TIPY KOHCePBU-
pPOBaHMM MOJIOKA DPasJIMUYHBIMM CIIOCO0aMM, B 3HAUMTEIbHOIA
CTEIeHN OIPeNesIsIIoT KaueCcTBO ¥ 6e3011acHOCTh TOTOBOM IMPO-
OyKuuu. braromapsi crienmagbHbIM TEXHOJTOTMUECKUM IOIXO-
JaM (CTepuausaiiui, 106aBAeHMI0 OCMOTUUYECKHU AeSTeNbHbIX
BEIIeCTB, CYILIKIA), MOJIOUHbIE KOHCEPBbI MOT'YT COXPAHSITh CBOU
MCXOMIHbIE CBOJICTBA IIMTEbHOE BpeMmst. [Ipoliecc KOHCepBMUpo-
BaHMS MOJIOKA IO JII000J TEXHOJIOTMYECKOI CxXeMe IMpenCcTaB-

Ta6mua 1
JomycTuMble MUKPOGHOIOTMYECKME HOPMATHUBbI 6€30IacHOCTY MOJIOYHbIX KOHCEPBOB
06bem (Macca) HpoayKTa, cm? (T),
HaumeHoBaHue KMA®AHM, B KOTOPOJi He JOITYCKAIOTCS
OCHOBHBIX BUIOB KOE/cm3 (1),
MOJIOYHBIX KOHCEPBOB He Goree BIKII MaTOreHHsbIe, CTa(QMIOKOKKU
(kom1-dopmbr) B T.4. CAJIbMOHEJIbI S. aureus

CTepVHII/ISOBaHHOG CTylIeHHOe MOJIOKO

CryIieHHOe MOJIOKO C CaXapoM:
— B IIOTPe6GUTENbCKOI Tape
— B TPaHCIIOPTHOJ1 Tape

Cyxoe MOJIOKO:
— Ji714 HeTloCpeICTBEHHOTO yIOTpe6IeHNs
— JI715 TIPOMBILIIEHHOM ITepepaboTKu

Tpe6GoBaHVsI TPOMBIIIEHHOH CTePUIBHOCTH:

a) TMoCjIe TePMOCTATHO BbILEPXKKY Ipy TeMiiepatype 37 °C B TeueHMe 6 CYTOK OTCYTCTBYUE BUAMMBIX Iedek-
TOB M IIPU3HAKOB NIOPYM (B3AYTHMeE YIAKOBKY, M3MeHeHe BHeIlIHero B1ua U Apyrue), OTCYTCTBUE M3MeHeHuit
BKYCa ¥ KOHCUCTEHLINN;

6) mOCjIe TEPMOCTATHO BbILEPIKKN:

— He IOITyCKAIOTCS M3MeHeHMsI TUTPYeMOit KUCIOTHOCTH;

— B MMKPOCKOIIMYECKOM Iperapare He JO/DKHBI 00HAPYKMBATHCS KI€TKY MUKPOOPTaHN3MOB

2x 104 1 25 -
4x10* 1 25 -
5x10* 0,1 25 1
1x10° 0,1 25 1

Tabnuiia 2

I[OHYCTMMI)IQ YPOBHMU COAEPKaHUA ITOTEHIMAJIBHO OIIACHBIX BEII€CTB B MOJ/JIOYHBIX KOHCEpBax

JlonycTUMBIi YpOBEHb B

HaumeHoBaHue
oKa3aTest CTepUIN30BaHHOM CryIIeHHOM MOJIOKe
CTryIIeHHOM MOJIOKe C caxapom
TorCcUYHBIE 37IeMEHTbI, MI/KT,
He Gonee:
— CBUHeEI] 0,3 0,3
— MBbILIbSIK 0,15 0,15
— KagMuit 0,1 0,1
— PTYTh 0,015 0,015
— 0J10BO (/IS TPOAYKTOB B COOPHOI JKECTSIHO Tape) 200,0 200,0
— XpOM (fJ1s1 IPOJYKTOB B XPOMMPOBAHHOJA Tape) 0,5 0,5
MuxoTokcuHbI (admaTokcud M), MI/kr, He 6oree 0,0005 0,0005
AHTUOMOTUKY, MI/KT: He monyckaercsi He ponyckaercs
— JIeBOMUIIETUH (< 0,0003) (< 0,0003)
He monyckaercst He momnyckaercst
— TeTpPaLMK/IMHOBAs Ipymnma (<0,01) (<0,01)
He nomnyckaeTtcs He monyckaetcst
— CTPenTOMULIVH (<0,2) (<0,2)
He monyckaercsi He ponyckaercs
— TMeHULWUINH (< 0,004) (< 0,004)
TlecTuuyapl, MI/Kr, He 6ojee
(B mmepecyeTe Ha XUP):
— reKcaxJIopUMKIOreKcaH (o, 3, y-M30MepbI) 1,25 1,25
— IOOT u ero MmeTaboamnThl 1,0 1,0
Papmonykansl, BR/Kr, He 6oree:
— yIenbHas akTUBHOCTb 11e3usi-137 300 300
— YyZhenbHasl akTUBHOCTb CTPOHLMS-90 100 100
JIMOKCYHBI, MI/KT, He 6osiee (B riepecyeTe Ha JKUP) 0,000003 0,000003
He gonyckaetcst He ponyckaercst

MenamuH, Mr/Kr (< 1,0

(<10

CYXOM MOJIOKe

(B mepecueTe Ha
BOCCTaHOBJIEHHbIVi IIPOLYKT)
0,05
0,03
0,005
200,0
0,5

0,0005

He gonyckaercst
(< 0,0003)
He nonyckaercst
(<0,01)

He gonyckaercst
(<0,2)

He gonyckaercst
(< 0,004)

(B mepecueTe Ha
BOCCTaHOBJIEHHbIV IIPOIYKT)

3

1,0

500
200

0,000003

(B mepecueTe Ha
BOCCTaHOBJIEHHbIVi IIPOIYKT)
He nonyckaercst
(<1,0)
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Tabnuia 3

Opl'aHOJIeHTM‘IeCKMe ImoxasaTejii MOJIOYHbIX KOHCEPBOB

XapaKTepMCTm(a MOJIOKa

HaumeHoBaHue

moxKasareist CTEepUIN30BaAHHOI'O

CTYIIEHHOTO

Buemumuit Bup,

1 KOHCHUCTEHIMS OZ[HODO,ZLHHH, B Mepy BA3Kas XUOKOCTb

Iser Beblit uau 6eblit co CBET/I0-KPeMOBLIM OTTEHKOM,
paBHOMEpHBI 110 Bceil Macce
UMCThIii ¢ XapaKTePHBIM CJIaJJKOBATO-COIOHOBATHIM
MPUBKYCOM, CBOICTBEHHBIM CI'YIIEHHOMY
MOJIOKY, TIOABEPriIeMycsl BLICOKOTeMIIepaTypHOit
racTepusalm, i TOIVIEHOMY MOJIOKY 6e3
IMMOCTOPOHHUX MTPUBKYCOB U 3aI1aX0B

Bxkyc 1 3anax

Besblit iy 6esblit C KpeMOBBIM
OTTEHKOM, paBHOMEPHBI1 110 Bceit Macce

Bkyc c1agxuii, Y4MCThIl C BBIPas)KeHHBIM
BKYCOM ¥ 3aIlaXOM IacTepyu30BaHHOTO

OpHOpOAHas, BI3Kast 10 BCeit
Macce 6e3 HaJIMuMst OLIYIaeMbIX
OpPraHoMIeNTUYECKY KPUCTAUIOB JIAKTO3bI

CryIIeHHOTO

T

C caxapom cyxoro

OIHOPOAHBIV MEJIKUIA
CYyXO¥1 MOPOLIOK

Besnblit nn 6esbiit
CO CBETJIO-KPEMOBBIM OTTEHKOM,
PaBHOMEpHBIII 110 BCeil Mmacce

UncTole, CBOMICTBEHHbIE

nacTepm3oBaHHOMY MOJIOK
MOJIOKa P y Y

Ta6muua 4
DU3UKO-XMMUUYECKMe IT0Ka3aTe/IM MOJIOYHbIX KOHCEPBOB
Hopma 11 Mo/ioka
HammeHoBaHMe ITOKa3aTesst CTepUITM30BaHHOTO CTYLIEHHOTO eyxoro
CI'YIIeHHOTO c caxapom

M.n. Biaru,% 75,0-80,0 26,0-30,0 4,0-5,0
M.n. CMO,% — 26,0-28,5 —
M.n. sxupa,% 0,2-16,0 0,2-16,0 0,1-41,9
M.[. caxapo3bl,% — 43,5-46,0 —
M. 1. 1akTO3bI,% — — 31,5-54,0
M.z. 6enka B COMO,%, He MeHee 34,0 34,0 34,0
VH[eKC pacTBOPMMOCTH, CM> CBIPOTO OCafKa, He Gonee — — 0,2
T'pynna uncTOThI, HE HIDKe I I I
KucmorHocts, °T 50-60 48-60 14-21
Bsiskocts, ITa-c — 3-15 —
JIomyckaeMble pa3mMepbl KPUCTA/UIOB JIAKTO3bI, MKM, He 6ojiee — 15 —

Tabmmua 5

Buonornueckue OCHOBBI KOHCEpPBUPOBAHUS MOJ/IOKaA

IpyHIMI
KOHCepBUPO-
BaHUS

Momndmn-

CylHOCTb RaIsL

buos HO,ELILED)KEIHI/IE JKU3HEHHBIX ITPOLIeCCOB
B CbIpb€ M IIPOAYKTaX U UCII0/Ib30BaHME
MX eCTeCTBEHHOIro MMMYHUTETA, ITPOTU-
BO,ELEI‘/JICTBY}OH.IEI‘O PasBUTUIO ITpoLecca

nopumu

Ab6103 [ToHOe peKpalieHne Beex XM3HeHHbIX  Tepmoa6mos
MIPOLIECCOB B CHIPbE, IPOAYKTAX U HAXO0-

JAINXCSA B HUX MUKPOOPraHn3Max

AHabuo3s CocTostHMe GaKkTepuii, TPU KOTOPOM OcmoaHa6103
SKM3HEHHbIE TPOLIeCChI PE3KO 3aMemJIsi-
I0TCSI ¥ TIOJABJISIIOTCSI ITyTeM UCIIONb-
30BaHUs QU3NYECKUK, XUMUIECKIX

u 61oMornYeckmx HakTopoB, MOA BO3-
IIejiCTBMEM KOTOPBIX MUKPOOPTaHU3MbI
MIPUBOJSTCS B @aHAGMOTHYECKOE COCTO-
sIHUe, B pe3y/IbTaTe yero Xu3HeHHbIe
TIPOLIECCHI B CBIPbE U IPOAYKTaX, KaK
MIPaBWUJIO, IIPEKPAIIAIOTCST

Kcepoana6nos

JsileT cob0it KOMIUIEKCHOe BO3JeiiCTBMe pas3IMYHbIX MeXaHU-
YeCKMX U TepMMuUecKux (HakTOpOB IO OTHOLIEHUIO K ChIPOMY
MOJIOKy. Ha rmommyueHue caHnTapHO-6€3011acHOr0 rOTOBOTO KOH-
CepBMPOBAaHHOTO MPOLYKTA JTI0O0T0 BUIA OKa3bIBAIOT BIMSHIE
BCce TMpUMeHsieMble TeXHOJIOTMYEeCcKye orepaluy, HauMHas OT
TIpMEeMKM ChIPOTO MOJIOKA U JaJiee 10 BCeM 3TariaM TeXHOIOTK-
YecKoro Iporiecca BIUIOTh O peanu3aluy MMPoAyKTa IoTpedu-
tensim [8,15,16].

TexHoMOrM4ecKye orepanyy, COCTapsoIINe CXeMbl IIPOU3-
BOJICTBa OCHOBHBIX BII0B MOJIOYHBIX KOHCEPBOB, MOXKHO pa3je-
JINTH Ha IBe TPYIIIbI — 00IMe (BXOASIIME B TEXHOIOT UM TTOTY-

NononuuTenbHasE MHGOPMAaIns
NPUMEHUTEIHHO K MOJIOYHBIM
KOHCEpBaM

IIpuem

O6ecrnieunBaeT KPAaTKOBPEMEHHOE COXpaHe-
HIe MOJIOUHOTO ChIPbSI IO TepepaboTKy Ha
24-48y (bunbTpanys, OXIakIeHNe, cerna-
PUPOBaHMe U AP. ONepalyy, HarpaBIeHHbIe
Ha MojiepskaHne 6akTepULMIHBIX CBOMCTB)

0O6paboTKa MOJIOKA IPU BBICOKMUX
[UTIOCOBBIX TEMIIEPATYPAX

TToBbIIIEHME OCMOTUYECKOTO
IaBJeHus] Ha TPaHuIle PpacTBOp-
MMKpPO-0ManbHas KIeTKa 3a CYeT
MCIIOIb30BaHMUSI OCMOTUYECKM
aKTUBHbIX BEIECTB

VianeHue 13 MpogyKTa BOAbI
MyTeM CYLIKY, UTO TPUBOAUT

K TJIa3MOJIN3y MUKPOOUATbHOI
KJIETKM 3a CYeT OTJauM BjIaru
OCMOTHUYECKUM ITyTEM

CrepnIn3oBaHHOE CIyIIeHHOE MOJIOKO

CTepI/mmaum{ B yIIaKOBKe MJIM B IIOTOKE

CI‘YI.l.leHHOE MOJIOKO C caxapomM

B KauecTBe OCMOTUYECKV aKTUBHOTO
BEIL|eCTBa MCITONb3YIOT caxapo3y. BaxHoe
YCIOBYE XOPOILIE XPaHUMOYCTONUMBOCTI
MPOAyKTa — MepBOHAYaIbHAas HU3Kast 00-
CeMEeHEHHOCTb ChIPbsi. OGBIYHO IPUMEHSIOT
B KOMILIEKCE C TePMOO6PaBOTKOI

Cyxoe MOJIOKO

Cyml(a C UCIIOJIb3OBaHMEM Pa3/IMUYHbIX
BUO0B CYIIMIbHBIX YCTAHOBOK

YeHUSsI BCeX BUIOB) U crienmbuueckue (IpUCyIlyie KOHKPETHOMY
Buay). O6001IeHHasT cXeMa TEXHOJIOTUY TIOTYYEHMS] MOJIOYHBIX
KOHCEpPBOB MpejcraBjieHa Ha Puc. 1.

Cxema, npuBemeHHas Ha Puc. 1, HOCUT TPUHIUIIMATbHbINA
xapakTep. B 3aBUCMMOCTY OT KOHKPETHBIX YCIIOBUIA IPOU3BOACT-
Ba, CBSI3aHHBIX C allapaTypHbIM 06GecrieueHreM, TeEXHOIOTUYe-
CKMMM OCOOEHHOCTSIMU U TIp., MOC/IeA0BATEIbHOCTb KaK OOIINX,
Tak U crenuduuecknx TeXHOJIOTMUECKUX 3TalloB MOXKET ObITb
M3MeHeHa. B 4acTHOCTH, 3TO KacaeTcsl TOMOTeHM3aly U BHece-
HUS cosei-ctabunm3aTopoB. [Ipy 3TOM 06s13aTeNIbHOI omnepany-
el SIBJISIeTCS KOHIIEHTPYPOBaHMe CyXMX BeIecTB MOJIOKa IMyTeM
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[ Mpremka, NoaroToBKa M XpaHeHME MOJIOYHOTO CbipbA }
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crywieHHoe
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Puc. 1. 06061LL6HH8.$[ CcxXema IMpon3BOACTBA OCHOBHbBIX BMIOB MOJIOYHBIX KOHCEPBOB

YACTUYHOTO YOaJeHMs] BJIarM B BaKyyM-BbIMMapHBIX arrapaTax
C ToCIenyoleit crepuansanyeil Uiy co3gaHueM BbICOKOTO OC-
MOTHUYECKOTO JAAaBIE€HMS, MIIM CYIIKO# CTYIIIEHHOTO MOJIOKA.

Ianee moc/IegoBaTebHO paccMoTpeHa 3¢ @deKTUBHOCTD
BAUSIHUSI KaKOOW OmMepaluy TEeXHOJOTUU TIONyYeHUsT MOJIOY-
HbIX KOHCEPBOB Ha 6€30MMacHOCTb TOTOBOI mpoxyKuuu. Cremy-
eT OTMeTUTh, UYTO TEXHOJOTMUECKMEe IMPUEMbl, UCITOIb3yeMble
B IPOM3BOACTBE TPAAULIMOHHOM KOHCEPBUPOBAHHOM MOTOYHOI
TIPOAYKIIVIY, B GOJNbIIIEH CTeeHy BAMSIIOT Ha obecrieueHne Mu-
KpOGMOIOTMYECKOl 6e30IaCHOCTY U JIUIIb OTYACTY JIMOO OIOC-
pemoBaHHO — Ha CHIKEeHMe YPOBHSI MOTEHIMATbHO OIMAaCHBIX
BEIIleCTB B TOTOBBIX MPOAYKTAX.

2. O61Me 3Tansl

IIpuemxa, no020moexa u XpaHeHue Mon04HO20 Cbipbs. KauecT-
BEHHOE CbIPOe MOJIOKO SIBJISIETCS] HEIIpeMeHHbIM YC/I0OBMEM IPO-
M3BOACTBA KAUECTBEHHBIX, 6e30IacHBIX ¥ YCTONUYMBBIX B Xpa-
HEeHMM MOJIOYHBbIX KOHCepBOB. ITof KauecTBOM ChIPOrO MOJIOKa
TIpY NPOM3BOACTBE MOJIOYHBIX KOHCEPBOB IOIPa3yMeBalOT ero
6e30MacHOCTb, XMMUYECKUit cocTaB, Gu3mMyeckue CBOCTBA, CO-
OTHOLIEeHJE OT/AE/NbHbIX KOMIIOHEHTOB, CAHUTAPHO-TUIVeHYe-
CKMe ¥ OpraHojIelITu4ecKye II0Ka3aTely, a B OTAENbHBIX CIyYasix
€ro CIOCOOGHOCTD He KOaryJMpoBaTh M0J] BO3AECTBMEM TeMITe-
paTyp B OlpeJeneHHbIX BLICOKMX AuanasoHax [17,18,19,20].

Be3omnacHOCTb ChIPOr0 MOJIOKA (JOMYCTUMbIE YPOBHU COAEP-
SKaHMSI TIOTEHLMATbHO OIACHBIX BeleCTB, MUKPOOPTaHM3MOB
U COMaTUYeCKUX KieToK) permamenTtupywtcs TP TC 021/2011
u TP TC 033/2013. Kpome artoro, Ha Tepputopunu PD neiicTBy-
0T [IBa CTaHaapTa Ha cbipoe Mojioko: 'OCT P 52054-2003 «Mo-
JIOKO HaTypaJlbHOe KOpOBbe — ChbIpbe. TeXHUUecKue yCaoBUsI»
u I'OCT 31449-2013 «MoyioKO KOpOBbe Cbipoe. TexHUUeckue
ycnoBusi» [21,22].

BbIpaboTKa MOJIOYHBIX KOHCEPBOB M3 MOJIOKA, COOTBETCTBY-
IOLIero yKa3aHHbIM CTaHIapTaM, IOIMTyCKaeTCs IUIUIb [IPU CIemy-
IOILIUX YCITOBUSIX:

OTCYTCTBME KOPMOBOTO NIPUBKYCa U 3araxa;

3HaUeHUS TUTPYEMOI KMCIOTHOCTY AO/KHBI COCTABSATD AJIST

CTEPUIM30BAaHHOIO CIYIIIEHHOT0 MOJIOKa He 6osee 19 °T; nyst

CTYIIEHHOTO MOJIOKa ¢ caxapoM oT 16 °T mo 20 °T; amst cyxoro

MoJioKa He 6oee 18 °T;

TEPMOYCTONYMBOCTh TI0 AJIKOTOJIBbHONM TMpobe ISl CTePUIN-

30BaHHOTIO CTYIIEHHOTO MOJIOKa — He Hyoke [V rpymnribl.

CocTaB ¥ CBOVICTBA OCHOBHBIX KOMIIOHEHTOB ChIPOTO MOJIOKA
3aBUCST OT MTOPOAbI KPYITHOTO POTATOTO CKOTA, MPOBEIEHMS Ce-
JIEKI[MOHHBIX Pab0T, KOPMJIEHUS JKMBOTHBIX U TIP., IO BEPKEHbBI
3HAYUTENIbHBIM Ce30HHBIM KOJIEOAHUSIMY OKa3bIBAIOT BIMSIHME
Ha TEXHOJOTMYECKye CBOJCTBA IMepepabaThbiBAEMOTO MOJIOKA
¥ KayecTBO TOTOBO nponykuuu [1,20,23,24].
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B cootBetcTBuM ¢ TP TC 033/2013 cbhipoe MOTIOKO MOC/IE 10-
eHMsI IO/KHO GbITh OUMIIEHO M OXJIAXKIEHO 0 TeMIIepaTyphbl
(4%2)°C B TeueHMe He Gosee 2 yacoB. JIOTyCKaeTCs ero xpaHe-
HMe 0 Havasa IPOMBIIITIEHHO TlepepaboTKM (BKITIoUast repu-
Ol XpaHeHMSI CbIPOTO MOJIOKA, MCIOAb3yeMOro JJIsl cernapupo-
BaHMS) Mpu TeMiiepatype (4+2) °C He 6osee 36 4yacoB, BKIOUAs
BpeMsl IepeBO3KU. TO eCTb, AJIs1 CBIPOrO MOJIOKA [IOITyCKaeTCs
rnepuon MeXxany OKOHYaHMeM ,E[OI‘/JIKI/I M Ha4YaJIOM TeXHOJIormuye-
CKOTO ITpoliecca Ha MPefIpusITUA A0 MOJyTopa CYyTOK. 3a 3TOT
repuof, B ChIPOM OXJIaXKJAEHHOM MOJIOKe TpM XpaHeHUM Ha
dbepmax, nanbHeiilieM TPaHCIIOPTMPOBAHMUM [0 TepepabaTsbl-
BAlOIlero MpeamnpusiTUsl U MPOMEXYTOUHOM pe3epBUPOBaHUM
TocJie MpUeMKM MPOTEKAT MUKPOOMOIOTMUecKye U GpepMeH-
TaTMBHbBIE MPOIIECCHI, B I[€JIOM HEraTUBHO BAMSION[ME HA 6e3-
OTACHOCTh MOJIOKA. DTU TPOLIECCHI GOMbIIIEl YACThIO CBSI3aHBI
¢ neiictBeM (GepMeHTOB — GeIKOBBIX BelIeCTB, BbIpabaThiBae-
MBIX B TKaHSIX JKMBOTHBIX U MUKpOOpraHusmamu. i3 MHOroun-
CJIeHHBIX (hepMeHTOB, IIPUCYTCTBYIOIINX B MOJIOKE, CYI[eCTBeH-
Hast OTpULIATE/IbHAST POJTb PUHAJIEKUT JIMTIa3aM U IMPoTeas3am,
MOSIBJIEHMe KOTOPBIX MOXKET MMEeTh HATMBHOE (MCTUMHHOE) WK
6akTepuasbHOE (MUKPOOHOE) ITPOUCXOXKIEHME.

HaTuBHbIe hepMeHTbI HAXOIATCS B KPOBU M ITapeHXMMeE MO-
JIOUHOJ ’KeJie3bl KOPOB, YYacCTBYIOT B CEKPETOPHOM IIpoIecce
B BBIMEHM U BBIBOISITCS C MOJIOKOM Ipu AoeHun. KommuecTBo
HaTUBHBIX (PEPMEHTOB Y 3IOPOBbIX KOPOB NPU HOPMATbHOM
MTOJIHOLIEHHOM KOPMJIEHUM MTPAaKTUYECKU IMOCTOSIHHO.

bakTrepuanbHbie hepMeHTbI TOCTYIAIOT B MOJIOKO BC/IENCT-
BMe MHOUIMPOBaHMSI MOJIOUHO Kele3bl MU XU3He[esiTeNlb-
HOCTY MMKPOOPraHM3MOB, MOMNaJall1X B MOIOKO U3 BO3JyXa,
C IOWIBbHOJ amnmapaTypbl, eMKOCTel J1s1 XpaHeHUs], C pyK U Ip.,
TO €CTh, KOJIMYECTBO ¥ aKTUBHOCTb MUKPOOHBIX (hEPMEHTOB 3a-
BUCAT B IIEPBYIO ouepeib OT CAHUTAPHO-TUTMEHUUECKUX YCIIO-
BUJA [TIOJTy4YeHMsI MOJIOKa.

[eiicTBME HATUBHBIX U OaKTEPUAJbHBIX JUIA3 B MOJIOKE
Y MOJIOYHBIX KOHCEpPBax 3aK/II0UaeTcs B 06pa3oBaHMM CBOOOSI-
HBIX SKUPHBIX HU3KOMOJEKY/SIPHbIX KUCJIOT, MOHO- M AUTIN-
LIepUI0B, YBEIMYEHUM KUCAOTHOCTb MOJIOYHOTO 3Kupa. ITHU
MPOLIeCChl HeNlb3sl YCTPAHUTh OXJIAKIEHMEM ChIPDOTO MOJIOKA,
a MPOAYKTHI JIMTIONM3a, IIPOTEKAIOIIEero B CbIPOM MOJIOKe, He
MOAJIeXkaT YOAJeHUI0 HUKAKMMY TEXHOJIOTMYECKMMU TpuemMa-
MM. AKTMBHOCTb HATMBHOJ JUIa3bl MOKHO CHU3UTH U TOTHO-
CTBI0 MHAKTMBMPOBATb TOJBKO IpeNBapUTENbHOI MacTepusa-
LMei CbIpOTo MOJIOKA KaK MOKHO CKOpee Tociie foKy [1].

HaTuBHble 1 6aKkTepuabHble TTPOTEA3bl KaTATU3UPYIOT T'M-
JIpONN3 MeNTUIHBIX CBsI3eil 6eTKOB MOJIOKA M IPOAYKTOB UX
pacraga. TemmnepaTypa MHaKTMBalMM HAaTUBHON JMIIa3bl CO-
crasisieT okono 70 °C.

TakuM 06pa3soM, €IUMHCTBEHHO BO3MOXHBIMM ¥ BIIOJIHE
JIOCTYITHBIMM MYTSMU IpenyTpeskaeHs] OTPULIaTeIbHOTO BO3-
IeVICTBUS JINTIA3bl Y TIPOTEas3bl SIBJISIOTCS IMajsinas oopaboTka
ChIPOTO MOJIOKA, er0 CBOeBpeMeHHas MpefBapuTe/ibHas racTe-
pu3auysi, HefoMylleHue OBTOPHOTO 3apaXkeHust MUKpodIopoit
1ocjIe nacTepusaluiy, TIATeabHOe CObMI0eH e CAHUTAPHO-TU-
IMeHUYeCKUX YCIOBMIE TOMyYyeHUs] MOJIOKa M ero MepBUYHOM
00paboTKN.

CnenyeT OTMETUTD KaK MOJIOKUTENbHBIN (PaKT AJ1s1 MOJIOYHO-
KOHCepBHBIX Npennpustuii To, ¥to B TP TC 033/2013 npenyc-
MOTPEHO MpPOBeJleHNe MpeIBapUTeIbHOM TEIJIOBO 06paboTKM
ChIPOTO MOJIOKA B CyYasix, eCIM ero KUCIOTHOCTb COCTaBIIsIeT
ot 19 10 21 °T, IpomOIKUTEIbHOCTh XpaHeHMs: 6e3 OXJIaKIeHNS
MPEBBINIAET 6 YACOB; MPOJO/IKUTENBHOCTD €TI0 TIEPEBO3KMU TIpe-
BbIIIAET JTOMYCTUMBIii Mepuoj, XpaHeHus, HO He Goee ueM Ha
YeTBEePTb.

VuuThIBast U30KeHHOe, IJ1S1 TTOJTyYeHMS BBICOKUX 110 KayecT-
BY ¥ CTaGMJIBHBIX 110 6€30ITaCHOCTY MOJIOYHBIX KOHCEPBOB HEOO-
XOAMMO B BO3MOXKHO KOPOTKMI1 IIep1OT, BpeMeHU TI0C/Ie JOeHNs
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3aMeIJIUTh WU TMPEKpaTUTh MUKPOOMOIoTHMUecKue, GepMeH-
TaTUBHbIE U (PU3UKO-XMMUYECKME TTPOIECCHI B CHIPOM MOJIOKE.
DTOr0 MOXHO JOCTUTHYTb IpeABAapUTEIbHOI TEIIOBOI 00pa-
6OTKOJ1 CBIPOTO MOJIOKA, CTAGMIM3UPYIOLIEN €T0 MCXOIHbIE CBO-
cTBa. MpmeanbHo, eciiu 3Ty Omepaniuio BO3MOKHO OCYIIeCTBUTD
cpasy IocJIe IOMKY MOJIoKa Ha pepMax Wiy Ha HU30BbIX 3aBOfaX
npu Temriiepatype (72+2) °C o cienyroueii cxeme: 04MCTKa, 11a-
crepmsanysi, OxXJIaxkaeHne 10 reMmrnepartypsl (4+2) °C u gocrtaBka
Ha MOJIOUHO-KOHCEPBHbIIT KOMOMHAT. EC/iu cienath 3TO 3aTpya-
HUTEIbHO, TO NMacTepPU30BaTh MOJIOKO Ha MOJIOYHO-KOHCEPBHOM
MpeNnpusiITUn caeayeT cpasy Iocjae ero MpueMKM U XpPaHUTh
OUMILIeHHOE, MIaCTepU30BaHHOE, OXJIaXKIeHHOe MOJIOKO JI0 Tepe-
pabOTKM HA MOJIOYHbIE KOHCEPBBI. DTO CIIOCOGCTBYET HE TOTBKO
palMoHaIbHO OpraHu3anyy paboThl 3aBoJa (HAaKaIIMBaTh Chi-
pbe 3a CYTKM ¥ BCETAa HAaYMHATh €ro rnepepaboTKy CTPOro B Ha-
yajie yTpeHHell CMeHbl), HO ¥ TOBBILIEHUIO CAHUTAPHO-TUTHe-
HUYECKOV KyIbTYpbl IPOM3BOZACTBA, TEM CAMBbIM OGECIIeunBast
CTa6MIBHOCTD MOTyYeHNST KaueCTBEHHOIT 1 6e30I1acHOi TOTOBOIA
MPOIyKIMK. B 1060M ctyyae MpenouyTUTETbHO XPaHUTh He ChI-
poe, a TIpeBapuTeIbHO MacTepM30BaHHOE MOJIOKO.

Kak 651710 OTMEYEHO BbIIlle, PU XPAHEHUN ChIPOTO MOJIOKA
MIpY HU3KUX TIOJIOKUTETbHBIX TEMIIEpPATypax B HEM BCe PaBHO
MIPOTEKalOT HeXXelaTelbHble OMOXMMIUYECKIe MPOIeCcChl, Hera-
TUBHO BJMSIOIIME HA €ro KayecTBO U 6e30MacHOCTb, KOTOpPbIe
enie B OOMbIIEN CTerIeH YCYTYOSIOTCS TP XPaHEHUM ChIPOTO
Mosioka Gosee 12 yacoB. TO MPUBOAUT K YXYALIEHUIO MMOKa-
3aTesieil TOTOBOV MPOLYKLMM, & MMEHHO: YBeJINYMBAETCS BSI3-
KOCTb CTYIL[EHHOTO 1[eJTbHOTO MOJIOKa C CaXapoM M CTYIIeHHOTO
CTEepPUIN30BAaHHOTO MOJIOKA, CHVDKAETCSI PACTBOPUMOCTb CYyXOTO
MOJIOKA ¥ BOCCTAaHABIMBAEMOCTh CryHmIeHHOTO. OCOGeHHO He-
KenaTelbHO HapacTaHMe KUCIOTHOCTM ChIPOTO MOJIOKA, Mpef-
Ha3HAuUeHHOTro JJis1 TPOM3BOJICTBA CTYIIEHHOTO CTePUIMN30BaH-
HOTO MOJIOKA, TaK KaK B pe3yJbTaTe BO3AEMCTBUS MOJOYHOI
KUC/IOTHI Ha KaseMHaT-Kalblnii-hochaTHbI KOMILIEKC MOJIO-
KO CTAHOBUTCSI HETEPMOCTOMKMM ¥ M3 HEro HeNb3s MOMYYUTD
CTepWIN30BaHHBIM MPOAYKT BbICOKOTO kauecTBa. Kpome Toro,
MIPOMCXOOUT HapylleHye COJIeBOro paBHOBECHS B MOJIOKE, aKTU-
BUPYIOTCS JIUTIONIM3HbIE U TTPOTEONN3HBIE MPOIECCHI, ITPOUCKO-
AT MUHTEHCYBHOE Pa3BUTHMeE TICMXOTPOITHBIX MUKPOOPTaHM3MOB
C NMPOTEOMUTUYUECKOV aKTUBHOCTbIO, 13 MULIEJIT 6€/TKa YaCTUUHO
BhiensieTcs: hocdop, Kambluit M pacTBOPUMBIIA B-KaseuH, Ha-
KaTuIMBAIOTCSI CBOOOMHbBIE SKUPHBIE KUCIOTHI, YaCTUYHO ITPOUC-
XOIWUT IUAPOU3 Gesika, HapyIlalTcss MeMOPaHbI JKMPOBbIX IIa-
PUKOB, MULIEJIIbI Ka3erHa IIPUOOPETaloT MITKOe, JkeleobpasHoe
cocTosiHMe. B pesynbraTe MOSIBASIIOTCS TOPOKM TMPAKTUUECKU
BCEX OPraHOJIeNITUYECKMX TOKa3aTeseil, YTO MOXKeT IMPUBeCTU
K MONyYeHMI0 HeKaueCTBEeHHO! ¥ He6e30MmacHo KOHCepBUPO-
BaHHOJ MOJIOYHO IPOLYKLIVM.

HayuHo-ucciegoBaTenbCkMMy pabotamMyu Bcepoccuiickoro
Hay4YHO-MCCIeI0BATeNbCKOTO MHCTUTYTA MOJIOYHOWM TTPOMBILI-
nexnHocty (BHUMU) 1 mpakTMYeCKMMM arpo6aIMssMy IOTyveH-
HBIX Pe3y/JbTaTOB Ha MPOM3BOACTBE TOKA3aHO, YTO XpaHeHMe
MacTepM30BaHHOTO OXJIAXKIEHHOTO MOJIOKa [0 IepepaboTKu
Ha MOJIOYHbIE KOHCEPBBI CITOCOOCTBYET HE TOIBKO COXPAaHEHUIO
Y YAYYLIEHUIO er0 TEePMOYCTOMUYMBOCTY, UTO OCOOEHHO BasKHO
Ipu BbIPAOOTKe CTEPWIM30BAHHOIO CrYIIEHHOTO MOJIOKAa, HO
U CTAaGMIN3aIMM CBOVICTB MOJIOYHOTO KMpPa, KOTOpas UMeeT Cy-
1ecTBeHHOe 3HaueHue [Jis MOMyuyeHMs] KaueCTBEHHOIO CyXOTo
MOJIOKA. B macTepu30BaHHOM MOJIOKE IOBBIIIEHHAs! YCTONYM-
BOCTb XUpPa K OKUCIEHUIO 06YCIOBAeHa MHAKTUBAIMEN JIUIIO-
JIUTUYECKUX (HePMEHTOB, YHUUTOXKEHNEM MUKPOQIIOPHI C JIUIIO-
JINTUYECKOM aKTUBHOCTBIO B XOAe€ TpeBapUTENIbHON TEIJIOBOM
00paboTKN.

CnemoBaTeNbHO, OJHMM M3 CITIOCOGOB COXpaHEHUS] MOJIOKA
IIJIST BBIPAOOTKM M3 HErO KaueCTBEHHBIX ¥ 6€30IaCHbIX MPOIYK-
TOB IJINTEIbHOTO CPOKa rOJHOCTH, SIBJISIETCS IIpeBapuUTe/bHast
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rnacTepusanus Mouoka npu temmeparype (72%2) °C cpasy nocie
TTOCTYTUIEHMSI OT TIOCTABIIMKOB C MOCIEAYIONMM OXJIKIEHNEM
o Temrnepatypsl (4%2) °C u XpaHeHMeM B TAKOM COCTOSIHUM IO
repepaboTku. [JajabHeIIy0 mepepaboTKy MacTepy30BaHHOTO
OXJI&KIEHHOTO MOJIOKa HEO6XOAMMO OCYIIECTBIISITh C MpUMe-
HEHMEM DperJlaMeHTUPYEMBIX DPEKMMOB TEIUIOBOM 006paboTKM
B COOTBETCTBUM C TE€XHOJIOTUEN MOMTyYeHUs] KOHKPEeTHOTO BuIa
MOJIOUHBIX KOHCEePBOB. Ornepauus npegBapuTeabHON NnacTepu-
3alMM CbIPOTO MOJIOKA SIBJISIETCS IOTIOJIHUTEIbHO B IPOU3BO/I-
CTBe KOHCEPBOB M HU B KOEM C/Iydae He UCKIII0YaeT IpoBeieHne
006513aTebHON TEIUIOBOI 00paGOTKM MOJIOKA IO €r0 CTYIIeHUs
[1,21,25,26].

He MeHee Ba>kHOJ TEXHOJOTMUYECKOI oIrlepaiyeit IJs Io-
JIy4eHus 1060ii 6€30MacHO MOMIOYHOM TTPOAYKIIMM SIBJISIETCS
MexaHuJecKast 06pa6oTka — OUMCTKA CIPOTO MOJIOKA OT ITOCTO-
POHHMUX TBEPIbIX BKIIOUEHUIA 1 3arpsSI3HEHUIT 6GMOIOTMYECKOTO
npoucxoxaeHus. CbIpoe MOJIOKO MOJIBEPTAIOT OUMCTKE KaK B XO-
JIOIHOM, TaK B MOAOTPETOM COCTOSIHMM. OUMCTKA XOJIOIHOTO
Mosoka 3(deKTuBHA, eI KUCIOTHOCTh ero He Bbie 18 °T,
a KOMYeCcTBO MMKPOOPraHM3MOB He mpeBbiiiaet 5-10° KOE/cm®.
[peAmnoyTUTENbHE ITEHTPOOEKHYIO OYMCTKY MOJIOKA IPOBO-
IuUTb nipu Temrepartype 40-45 °C. [Ipu 3TOM U3 MOJIOKa yIassi-
I0TCST HE TOJIbKO MeXaHMUecKue TpUMecH, HO U 6akTepuaabHbIe
KJIETKM M KOATyJIMPOBAHHbIE YacTUIlbl 6eka. OmHAKO LeHTPO-
6GeXKHOI OUMCTKONM Ha cerapaTopax-MOJIOKOOUMCTUTENISX Helb-
351 MOGUTHCS TIOJMHOTO YOaJeHus U3 MOJIOKa GaKTepualbHbBIX
KJIETOK U3-3a uX mMayoro pasmepa (0,5-8 Mmrm). [ljis1 9TO¥ Lienu
TIPUMEHSIIOT CIIelYa/IbHbIE LIeHTPUMYTH, TO eCTh OCYILIECTBIISIOT
npoiiecc 6akrodyrupoBanus. 06paboTka CbIpOro MOJIOKa B Ce-
rapaTopax-6akTepruooTaenuTensx (6akrodyrax) npu Temmnepa-
Type (70%5) °C obecnieunBaet 3¢GGHEKTUBHOE yIajeHNe U3 HETO
10 99,9% MMKpPOOpPraHM3MOB, B TOM UYNUC/Ie MOJHOE yAaJieHue
KMUIIIEUHOJi IMayouky M Ha 90% Bceil CIIOpoBOit MUKPOQIOPHI
[1,27,28,29,30,31].

Tem He MeHee, AJis1 JOCTUKEHUST periaMeHTUPYyeMbIX ITOKa-
3aTesneit Mo 6akTepuaNbHO 06ceMeHeHHOCTH 6akTodyrupoBa-
HMe cJlefyeT IPUMMEHSTh B COUeTaHUM C TTacTepusaimei. Takoit
C1Ioco6 OUMCTKY SIBJISIETCSI BECbMa MePCIEeKTUBHBIM TSI IIPOU3-
BOZICTBA MOJIOUHBIX KOHCEPBOB.

KpoMe cbIporo mMosoka Ajisl BbIITyCKa MOJIOYHbBIX KOHCEPBOB
MCIIONb3YIOT CIeAYIOllee MOJIOYHOE ChIpbe:

MOJIOKO KOPOBBE TaCTePU30BaHHOE — ChIPbe

o I'OCT 32922-2014;

ciuBKY — cbipbe 1o OCT P 53435-2009, TOCT 34355-2017;

MOJIOKO 06e3kupeHHoe — cbipbe 1o 'OCT 31658-2012;

MOJIOKO CTyIeHHoe — cbipbe o TOCT P 53948-2010,

I'OCT 34312-2017.

CnenyeT OTMETUTH Kak IMOJIOKUTENbHBIN (akT, YTo TpeboBa-
HMSI KO BCEM BbIIIeNepeuycaeHHbIM BMUIaM MOJIOYHOTO ChIPbSI
HOPMMPOBAHbl HAIVIOHAJILHBIMU JIMO0 MEXKIOCYIapCTBEHHbBI-
MM CTaHZApTaMy. JDTO SIBJASETCS HEeMaJIOBaKHBIM (haKTOPOM
TTOJTyYeHMsT KaueCTBEHHOM 1 6e30MmacHoi roTOBOM MPOAYKIINK
[25,32,33].

Takke BakHbIM (DaKTOPOM IIOBbIIIEHMS 3(PGEKTUBHOCTHU
TEXHOJIOTUY MOJIOUHBIX KOHCEPBOB SIBJISIETCSI KAueCcTBO U 6e3-
OIAaCHOCTh NUTHEBOI BOIbI, KOTOPYIO MCIIONb3YIOT OJISI MpU-
TOTOBJIEHMSI PAaCcTBOPOB COJei-CTabMIN3aTOPOB M CAXapHOTO
cuporia. B cBsi3u ¢ yeM 0co60r0 BHUMaHMS 3aCTy>KUBAIOT MPO-
11eCChI TMOATOTOBKM M OYMCTKU MUTHEBOI BOIbI [34,35].

Hopmanusayusi cocmasHsix uacmeti Mos0Kd. ITOT TATl TEXHO-
JIOTMYEeCKOT0 MpoLiecca UCIOIb3YIOT JIs1 PETYAMPOBaHUS COLep-
SKaHMS ¥ COOTHOULIEHMSI COCTaBHBIX YacTei MOoIoKa Jijisl Ioyye-
HMSI TOTOBO¥ MPOAYKIIMY C OKa3aTeNsIMU, COOTBETCTBYIOIUMU
HOPMATUBHOM WM TEeXHUYECKOW TOKyMeHTaluu. [T0CKOMbKY
CbIpO€ MOJIOKO, MOCTYyIamlee Ha MOJIOYHO-KOHCEPBHbIE KOM-
6MHATBI, UMEET OTIMYMS 10 HYTPMEHTOMY COCTaBy, HO B rpa-
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HMIIAX, 1e/CTBYIOIIMX Ha HEro CTaHapTOB, HOpMaau3auus Mo-
JIOKa B TIPOM3BOJCTBE MOJIOUHBIX KOHCEPBOB HEOOXOAMMA ISt
obecrieyeHns] BbIPAGOTKY TMPOAYKIMM CTAaHJAPTHOTO COCTaBa.
Kpome Toro, Hopmanu3sauus obecrieurBaeT 60ee SKOHOMHOE
pacxofoBaHKe ChIPbSI M MATEPUAIOB, CIIOCOOCTBYET CHIUDKEHUIO
3aTpaT Ha ChIpbe, MMap, BOLY, JMEKTPOIHEPIUI0, XOIO/I, & CAaMOe
IJIaBHOE, C TIO3UILMM TIOBBINIEHUS GE30TAaCHOCTM TO3BOJISIET
MCKJIIOYUTD OTepalyio M0 CTaHIAPTU3AlUKU TOTOBOTO MPOIYK-
Ta, MIPOBeJileHMe KOTOPOit IepeBOAUT Ha3HaueHMe MPOAYKLUU
M3 CTATyCa «[JI51 HEIIOCPEeICTBEHHOTO YIIOTPeOIeHUS» B «TOIBKO
JIJIST IPOMBIIIIEHHO TTlepepaboTKu». HopMan3saiiys ocyiiecTs-
JIIETCS TTyTEM U3BSITUST U3 MOJIOKA WU 10OaBJIEHMSI K HEMY €ro
COCTaBHBIX UaCTeil B LIEASIX CHVDKEHMS] WIM TIOBBILIIEHUS 3HA-
YyeHMit MaccoBOIi Joiu Kupa, 6eska, Cyxux BewecTs. st 9TOi
LleJIM MCIONB3YIOT CcerapupoBaHue, KOTOpoe MO03BOJIsIeT MOy-
YUTb 00€3KMPEHHOE MOJIOKO, CIUBKM MY HOPMaIM30BAHHOE
mosoko. Kak mpaBwmito, cermapupoBaHiue, Kak M OUUCTKY ChIPOTO
MOJIOKA, OCYILECTBJISIOT TIpu Temieparype ot 40mo 45 °C. Ce-
rapupoBaHue pu 6osee BbICOKOI Temmepatype oT 60 mo 85 °C
COITPOBOXKIAETCSI HAKOIUIEHVEM OOJBIIIOTO KOJMYECTBa cerapa-
TOPHOJ CIM3U, CUJIbHBIM BCIIEHMBAHUEM CJIMBOK U 00€35KUPEH-
HOro MoJoka. [Tporiecc cenapupoBaHus CBSI3aH C OIpe/ie/ieHHbI-
MM MeXaHUYeCKMMU BO3AEMCTBUSIMMU, B TOM UMCIIe HAa 0O0IOUKY
SKMPOBBIX LIapuKoB. CenaprMpoBaHye MPUBOIUT K YBETNUEHUIO
KOJIMUYECTBA JeCTabMIM3UPOBAHHOTO JKMPA: €CIU B CBIPOM MO-
JIOKE MaccoBast IO/ JecTaOuIM3MPOBAHHOTO XUPA OT OBIIEro
KOJIMYEeCTBA XMpa cocTasisieT ot 1 1o 2,5 %, To rnocie cenapupo-
BaHMS B 3aBUCUMOCTU OT €r0 SKUPHOCTY 3TOT [10Ka3aTeb yBeIn-
ymBaeTcs 10 5-9% [1].

CrenuduKoii TEXHOIOTUM MOJIOYHBIX KOHCEPBOB SIBJISIETCSI
KOHIIEHTpAIMsl CyXMX BeleCTB MOJIOKA IyTeM ero CrymieHus
M CYIIKU. B pe3ynbraTe B equHMIlE 06bEMA UM MACChI ITPOIYK-
Ta 0obIIee comepikaHue CyX0Oro BEIecTBa M KaKIOoil ero cocTaB-
HOV YaCTM OJVMHAKOBO KPAaTHO YBEeIMUYMBAETCS. B CBSI3U € aTUM
B XOfle HOpMaIM3aluu JODKHO ObITh JOCTUTHYTO TaKkoe Xe Co-
OTHOIIeHVe MeXIY JXMPOM M CYXOro 00e35KMPEeHHOro MOJIOY-
Horo octaTtka (COMO), a Taxke mexxmy 6enkom u COMO, kakoe
permaMeHTUPYETCSl [T TOTOBOTO TMpoxykra. Kmaccuueckum
CrIoco60M HOPMAaIM3ALUM SIBJSIETCSI CMeIIMBaHMe MCXOLHOTO
MOJIOKA € 00e3KMPEHHBIM MOJIOKOM WM CIMBKaMM, TIOTyYEH-
HBIMM TIPU CeNapupoOBaHUM, B COOTHOIIEHUSIX, OIIpe/eisseMbIX
Ha OCHOBE MaTepualbHOro 6anaHca. OumbKY B pacyeTax MOTYT
MMETb HeraTMBHbBIE MMOCIENCTBMS, IPUBECTU K TOTYYEHUIO HE-
KaueCTBEHHBIX ¥ He6e30IMaCHbIX MOJIOYHBIX KOHCEPBOB, HATIPK-
Mep, C MOBBIIIEHHOV MacCOBOM o€l BIaru Wiy MOHVDKEHHBIM
cofiep>kaHMEM Caxapo3bl, YTO BbI30BET MUKPOGMOIOTUUECKYIO
Iop4y NpOLyKLMM B ITpoliecce XpaHeHu4 [6,7,36].

Tennosas o6pabomka (nacmepusayust). Llenpio TaHHOTO 3Ta-
Ia TEeXHOJIOTUM IOMydYeHUsT MOJIOYHBIX KOHCEPBOB SIBJISIETCS
YHUUTOXXEeHME MUKPOMIOpb ¥ MHAKTUBaLusl (HepMeHTOB, KO-
TOpbIe OTPUIATEIILHO BAMSIOT Ha KAUeCTBO 1 6e30MacHOCTh To-
TOBOJ MPOAYKIVM. B MOJIOUHOJ ITPOMBIIIEHHOCTY TTPUMEHSIOT
pasuJHbie BUIbI TEIIOBOI 06pabOTKM:

ITUTebHAsI P HU3KOM TeMIiepaType;

KpaTKOBpeMeHHasl IIpU CpeiHel TeMITepaType;

MOMEHTaJIbHasI TIPY BBICOKOI TeMIieparype.

O (deKTUBHOCTb 3TUX BUIOB TEIIOBOI 00pabOTKM C TOY-
KU 3pEHMS] YHUUTOKEHUS HeKelaTeabHO MUKpOodIophl mpa-
KTUYECKM OOMHAKOBA, OHAKO TeMIlepaTypHble PeKMMbI, UC-
MoJib3yeMble, HallpuMep, B IIPOM3BOZACTBE 1lebHOMOJIOUHOI
NpoaAYKIMM WM CbIPOB, HeEIIpMeMJIEMbI IIPpM M3TOTOBJJIEHUU
CTYIIEHHbBIX MOJIOUHBIX KOHCEPBOB M CYXOTr0 MOJIOKA, TOCKOJIb-
Ky He o00ecrneuyMBalOT MHAKTMBAIIMIO JIMTIA3bl M MPOTEasbl.
[TosTOMY B NPOM3BOACTBE MOJIOUHBIX KOHCEPBOB HEOOXOIMU-
MO TIPUMEHSITh TOJIBKO BBICOKME TeMIlepaTypbl HarpeBa (60-
nee 90°C). IIpu Takoit TemyioBoii 06paboTKe YHUUTOKAIOTCS
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He TOJIbKO MaTOTeHHbIe MUKPOOPTaHU3MBbI, HO ¥ 3HAUYMTEeIbHAS
YyacTh 06111eit MUKPOGMIOPhI MOJIIOKA, B TOM UMC/IE TUTTONTUTHAYE-
CKasl ¥ IPOTeOoNUTUYECKasl.

BricokoTemIiepaTypHas IracTepusaiys, paspymias uiu Io-
JIaBJIsisE aKTUBHOCTb (DEPMEHTOB, IMO3BOJISIET UCK/IIOUUTH MOSIB-
JIeHVe B KOHCepBaX OPraHOIeNTUYeCKNX TTOPOKOB, BhI3BAHHbIX
JIUTIONIM30M U TIpOTeon3oM. MccnenoBaHUSIMY, TPOBeJeHHbBIMU
B0 BHVIMU, noka3aHo, YTO B IPOM3BOLCTBE MOJIOUYHBIX KOHCEP-
BOB HEOOXOAVMO IIPUMEHSTh TOJbKO BBICOKME TeMIIePaTyphbl
HarpeBa — (95%2) °C u Bbime (107£2) °C 6e3 Boiepkku [1,8].

[TacTepmsanusi MOJOKa HEM30eKHO COMPOBOKIAETCS W3-
MEHEHMSIMM €ro COCTaBHBIX yacTeil (6eKOB ¥ MMUHEpPaIbHbIX
coneif). OT KOMIMYECTBA M COOTHOLIEHUS OeNKOBbIX (paKLuii
M COJIEBOTO PABHOBECUS] B MOJIOKE 3aBUCST Ba’KHbIe KayecT-
BeHHble ITIOKasaTeau KOHCEepPBOB: TEePMOYCTONUYMBOCTD (IJISI
CTepUIM30BAHHOTO CTYIIEHHOTO MOJIOKA), BSI3KOCThb (IJIs1 CTY-
IIEHHOTO MOJIOKa C CaxapoM), pacTBOPUMOCTb (AJs CyXOro
Mosioka). Takske HeM36EeKHbI HEKOTOPbIE CTPYKTYpPHbIE M3Me-
HeHUsT 000JI0U€eK KUPOBBIX MIAPUKOB. II03TOMY [IJist obecreve-
HUST YCTOMYMBOCTU XKMPOBOI 9IMY/IbCUM TTOMMMO COKpAIIeHNS
10 MMHMMYyMa MeXaHUYeCKOro BO3JENCTBUS Ha JUCIIEPCHYIO
dasy momnoka ciemyeT MpaBUIbLHO BbIOMPATh PEXMMBI TEILIO-
BOJi 06pa6boTKY. [IMTeIbHas BbIAEPKKA MOJIOKA MIPU BBICOKMUX
TeMIlepaTypax MOXeT BbI3BaTb 3HAUMUTENbHYIO JeHaTypaluio
CTPYKTYPHBIX 6€IKOB 060JI0U€eK SKMPOBBIX IIAPUKOB U HapPy-
IIeHue UX IeI0CTHOCTU. YTO MoBIeYeT 3a co60ii yXyameHue
ToKasaTesieii KauecTBa MOJIOUHBIX KOHCEPBOB. Bo m36ekaHue
3TOro MPUMEHSIIOT JOTOJHUTENIbHOE AUCIepTrUpoOBaHue Xupa
yTeM romorenusaunu [24,37].

IIpu BBIPAGOTKE CTEPWIM3OBAHHOTO CTYIIEHHOTO MOJIOKA,
Kak 6bIJIO0 YKasaHO paHee, TeIioBast 06paboTKa CIIOCOGCTBYET
TOBBIIIEHNIO T€PMOYCTOMUMBOCTM MOJIOKA MPU €ro CTepPUIu-
3alMM, YTO OOYCJIOBJIEHO KOJIMYECTBOM ¥ COOTHOIIEHMEM MU-
HepaJbHBIX KOMIIOHEHTOB UM COCTOSTHMEM 6enKkoBOi (pakimu,
KOTOpast KOHTPOIUPYETCS MO aJTKOTOIbHO po6e. OHaKo Mpo-
BEPKM TEPMOYCTOWUMBOCTM TOJILKO IO aJKOTOJIbHOI pobe He
BCerAa OoCTaToyHOo. JKenaTenbHO MOTOMHUTEIbHO KOHTPOJU-
pOBaTh COJIEBOE PaBHOBECHE B MOJIOKE, UCIONIb3ys GochaTHyIo
M KaJIbIIMEBYIO TTPOOBI, TAKKE XapaKTePU3YIOIIe TePMOYCTO-
YMBOCTb MOJIOKA.

ITpu BbIpabOTKE CrYIIEHHOIO MOJIOKA C caXapoM Heob6Xomu-
MO YUMTBIBATD BIMSIHYME TEMIIEPATyPHO 06paboTKM MOJIOKA HA
KOHCUCTEHIIMIO TOTOBOT'O ITPOAYKTa, KOTOpasi B CBOIO Ouepe.b
3aBMCUT OT CBOVICTB MOJIOKA-ChIPbsI, MU3MEHSIIOIINXCS B TEUEHNE
roga. MHoroneTHuMM ucciegoBanusMmu BHUMU gokasaHo, 4TO
Ce30HHOCTh 3aMeTHO CKa3bIBAaeTCsl Ha CAeNyIoIMii CBOVCTBAx
MOJIOKA: IVCIIEPCHOCTDb Ka3eMHa, COCTaB M COOTHOIIEeHNe hpak-
LMt KaseuHa M Gpakuuii ChIBOPOTOUHBIX GETKOB, KOTUUECTBO
U COOTHOILIeHMe MUHepaJIbHbIX BellleCcTB, CTeleHb AeHaTypa-
LMY KOMIUIEKCOOOpa30oBaHMs GeIKOB MPU TEIIOBOil 06paboT-
Ke, TepMOYCTOMYMBOCTD, CBOVCTBA TN OB, YXMPHOKUCIOTHBIN
M TPYIIIOBOI COCTaB JIMIIMAOB, BUTAMMHHBIN COCTaB. YKa3zaH-
Hble M3MeHEeHUs CYIeCTBEHHO BJMSIOT Ha TeXHOJIOTUYeCKUe
CBOJICTBa MOJIOKA MPU €ro ImepepaboTKe, a CIeloBaTebHO, Ha
rokasaTe/ly KavyecTBa KOHCEepBOB. IIpy Bcex TeMIepaTypHbIX
pekMMax TeryioBoii 06paboTku (ot 75 mo 130 °C) BI3KOCTH CTy-
IIEHHOT'O 1IeJIbHOTO MOJIOKA C CaXapoM, BbIpabOTaHHOTO JIETOM,
B 2-3 pasa Bblllle, UeM BSI3KOCTb MPOAYKIMMU, BbIpabOTaHHOI
B 3MMHMII Mepuoa, HO HAXOAUTCS B Ipedenax TpeGoBaHMit
crangapra (ot 3 go 15 Ila-c). VickimroueHneM SIBJISIETCSI IPOAYKT
JieTHelt BhIpabOTKY C MTPMMEHEeHeM TeMITepaTyphl macTepusa-
uum 95 °C. Ero BA3KOCTb B XpaHeHuu mpessbiuiaeT 15 Ila-c, uTo
He COOTBeTCTBYeT CTaHAApPTM3UMPOBAaHHOMY AuarasoHy. Ilo-
BBIIIEHHAS] BSI3KOCTh B 3TOM Cjyuyae OOyC/IOBJIEHA Ce30HHBIMMU
M3MEHEHUSIMM CBOICTB 6EIKOB MOJIOKA-ChIPbsl. YYUIIUTH KOH-
CUCTEHLIMIO TIPOAYKTA B 9TOT IepUOJ, BO3MOKHO MOBbILIIEHUEM
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PEXKMMOB TeIIoBoit 06paboTku 1o 105-130 °C. IKOHOMUYECKH
Haubosee 11e7eco06pa3HO MPUMEHSITh TEMIIEPATYPY TEIIOBOIA
o6pabotku 105-107 °C [1,6,7,8].

[Ipu BBIPAOOTKE CYXOrO MOJIOKA TE€MIIEpaTypHbIE PEKUMbI
ractepusanyy HOPMaJM30BAHHOTO MOJIOKA Iepej CTyIeHM-
€M BJMSIIOT Ha KavyecTBO TOTOBOTO IPOMAYKTA M €ro COXpaH-
HOCTb. KauecTBO CyXOro LieJIbHOTO MOJIOKA, KaK U CIyIeHHOTO
IIeJTPHOTO MOJIOKA C CaxapoM, OOYCIOBJIEHO CTENeHbI0 JIeHa-
Typaiuu 6eIKOB ¥ MHAKTUBALMEN JIUITOMUTUIECKUX U TPOTe-
onmuTuieckux ¢GepMeHTOB Tpu mactepusanuu. OT pPeXUMOB
TeIJIOBOit 06paboTKM 3aBUCAT PACTBOPMMOCTb CYXOTO MOJIOKA
M ero CTOMKOCTb K OKMUCIUTENIbHON mopue. Haubonee 6raro-
TIPUATHOM SIBNISIETCST TeMIiepatypa mnacrepusaiyuu 90-95°C
6e3 BbImepkKu. I[Tactepusanus npu Temmeparype 95°C cro-
COOGCTBYET YBEJIMUEHUIO aKTUBHOCTYU CYIbQTUAPUIBHBIX TPYIIIT
(S-H), obnamamoimmux aHTMOKUCIUTEIbHBIMMU CBoiicTBaMu. Ofi-
HAaKO B pe3y/bTaTe IacTepusalnuy MOJIOKA IIPU BBICOKOW TeM-
repaType MPOUCXOAUT AeHATypalusi ChbIBOPOTOUHBIX GETKOB,
YTO YXYAIIaeT PacTBOPMMOCTb CYXOTO L[eIbHOrO MoJoKa. st
YAYYIIEHUsT PAaCTBOPMMOCTM CYXOrO MOJIOKAa 33 CYET yMeHb-
1ieHMsl B HeM KOJIMYecTBa HepacTBOPMMOTO OcajKa peKoMeH-
JIyeTCsl TIOABEPraTh IeHTPOOEKHOI OUMCTKE He TOTBKO ChIpOe,
HO M MacTepu30BaHHOe MOJIOKO. Biaromapsi Takoit onepauuu
KOJIMYECTBO HEPACTBOPMMOTO 0OCagKa B MPOAYKTE YMEeHbIIAeT-
cs1 B IBa pa3a, paCTBOPMMOCTb CYXOTO MOJIOKA IOBBILIAETCS Ha
5%. ITokazaTenu KauyecTBa IMPOAYKTA MPU 3TOM 3aMETHO YIy4-
MIAIOTCSI, YTO CHOCOGCTBYET paciIiMpeHnio cepsl UCIONb30Ba-
HuUSI cyxoro Mosoka. CliegoBaTeabHO, IJ1s TOBbILIEHNS] KaUecTBa
M CTOVKOCTYU CYXOTO IIeJIbHOTO MOJIOKA NP XpaHeHUU Heo6Xo-
IVMO TIPUMEHSITh TEMIIepaTypy nacTepusauyy He Hioke 95 °C
U LIeHTPOOEXKHYIO OUMCTKY MacTepU30BaHHOTO Mojoka. Kpome
TOTO, KaK ObLJIO YKAa3aHO BbIIIe, IS YAYYIIEHUS] TIOKa3aTesei
CYXOT0 MOJIOKa PeKOMEeHIyeTCsl IPUMEHSTh IIpeJlBapUTelbHYI0
racrepusaiyio. Pexxumepl racrepm3sanyy B IPOU3BOJCTBE CYXOTrO
06e3XMPeHHOTO MOJIOKA TaKye ke, KaK U )i 1IeIbHOTO. B 3apy-
GEXXHOJ MPAKTUKE UCIOMb3YIOT APYTMe PEXUMBI M BbITYCKAIOT
Cyx0e MOJIOKO pa3/IMYHbIX KJIaCCOB TEIIOBOI 06pabOTKM: HU3-
KOTeMIIepaTypHO, yMepeHHOTeMIIEPAaTyPHON U BBICOKOTEMIIe-
paTypHOIi. B 3aBMCUMMOCTHM OT KJacca TeIrioBoii 06paboTKM Cy-
X0€e MOJIOKO MOXKET ObITb 1ielleHallpaB/lIeHHO UCII0NIb30BaHO JJIsl
TIPOU3BOACTBA HE TONBKO PAa3jMUYHBIX MOJIOUHBIX MPOSYKTOB,
HO M IIMPOKO NMPUMEHSITHCS B BHIPAOOTKE MHOTMX BUJIOB IH-
1IeBO¥ MPOAYKIMK. B HacTosIlee BpeMsi BIiepBble B MOJIOYHOI
npaktuke B I'OCT 34255-2017«KoHcepBbl MOIOYHbIe. MOJIOKO
CyXoe IJIs1 TPOM3BOLCTBA IIPOLYKTOB AETCKOTO MUTAHMUST» BKITIO-
YeH MOoKa3aTejb «KJIacC TepMoo6paboTKM» C HOPMOJi He HIDKe
4,5 UMSPN (mr/r mpogykra), rome UMSPN — koHIeHTpanus He-
J€HATYPUPOBAHHOTO CHIBOPOTOYHOTO OGENIKOBOTO a30Ta. [laHHas
BeJIMYMHA COOTBETCTBYET YMepeHHO TepM0o06paboTKY MOIOKA
[1,6,7,8,9,38].

CeyweHue (KoHyeHmpayus). B TIpOM3BOACTBE MOJIOYHBIX
KOHCEpPBOB OJHOI 13 OCHOBHBIX OMEpaIMii TEXHOIOTUYECKOTO
Tpoliecca SIBSIeTCsl CryleHre MOJIOKa, 3aK/TI0UaloIasicsl B KOH-
IIEHTPUPOBAHUY TaCTEPU30BAHHOTO MOJIOKA 0e3 pasmeneHus
€r0 CyXOT'0 OCTaTKa Ha COCTABHbIE YACTH. DTO 06eCIeunBaeT Jqo-
CTAaTOYHO TIOJIHOE COXpPaHEeHMe CBOWCTB HATyPaJbHOTO MOJIOKA
IOCJIe BOCCTAaHOBJIEHUSI KOHCEPBOB ITyTeM H06aBJIEHMUST BOIbI.
,[[}IH CI'yIIeHMsI MOJIOKA IIPUMMEHAIOT BaKyyM-BbIIIapHbIE€ aIlra-
patsbl. CryuieHne (KOHIIEHTPMPOBAHME) MOJIOKA B 3TUX YCTAHOB-
Kax 3aKIiovyaeTcs B yoajaeHuu CBOGOJHONM BOMbI B Iapoo6pas-
HOM COCTOSTHUM. IT0 KpaTHOCTY KOHIIEHTPUPOBAHMSI MOJIOUHbIE
KOHCepBbI MOJPA3JeNsIIOT Ha CTylleHHble (KOHIIEHTPUPOBaHME
B 2,2-2,5 pasa) u cyxue (KoHIeHTpupoBaHue B 8—10 pas). [Tpu
CTYLIEHUY COCTaB MAcTepM30BaHHOTO MOJIOKA MPUOBGpeTaeT co-
OTBETCTBME CTAaHAAPTU3MPOBAHHBIM HOpMaM. B 3aBucumocTu
OT ToyYeHusl TpebyeMoro BMIa MOJIOUYHBIX KOHCEPBOB CTYIIIe-
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HMe OCYLIeCTBJISIIOT B Pa3HOi CcTemeHU. B mpom3BoOnCTBe CTy-
IIEHHOTO CTePWJIM30BAaHHOTO MOJIOKA MAaCCOBYIO HOJI0 CyXUX
BEIlleCTB MOJIOKA JOBOIST 1o 25,5-28,5 %, cyxoro Moysioka — 10
48-50%, a mjst moaydeHusl CTyIIEHHOTO MOJIOKA C caxapoM CO-
Jlep>kaHye CyxXUX BellleCcTB MOJIOKa U caxapa — 10 72-74%.

KauecTBO ¥ 6€30MacHOCTb TOTOBOTO IMPOAYKTA B ITOJMHOM
Mepe 3aBUCUT OT MPaBUIBHOCTU TIPOBeAEHMsT Tpoliecca CTy-
IeHMs MacTepu30BaHHOIO MojioKa. [Ipy cryiieHun B BaKyyM-
anmnapaTre BMecTe C BOASHBIMM TapaMyu M ra3aMy yOajasieTcst
YacTh HMU3KOMOJIEKY/SIPHBIX XKUPHBIX KUCIOT (15% ot mcxon-
HOTO KOJMYeCTBa), HexkelaTeJbHble 3amaxy KOPMOBOTO WM
MHOTO TIpoucxoxkaeHusi. OgHAKO MPY 3TOM yAaJIsieTcsl HeKOTO-
past 4acTb HATMBHBIX apOMaTUUYECKMX BelleCTB, YBeTNUMBAETCS
KUCIIOTHOCTD ¥ BSI3KOCTb, TIPOMCXOAUT Iepexo]] GobIlei yacTu
MOHU3UPOBAHHOTO KaJbLIMSI M MarHus B CBSI3aHHOE COCTOSIHUE,
MOJIEKY/ISIpHasi Macca Ka3eMHOBBIX YACTUI] B CTYILIEHHO cMecu
¢ 30 %-HbIM cofep>kaHMEM CyXMX BeIeCTB YBeIMUMBAETCS B Ue-
ThIpe pa3a, a ¢ 42 %-HbIM — B CEMb pa3s.

C mMOoBbILIEHMEM KOHIIEHTPAUMM CYXMX BEIIECTB TEepPMOY-
CTOMUMBOCTDb CTYLIEHHOTO MOJIOKAa CHMKAaeTcs. JTa 3aBUCHU-
MOCTb MMeeT JIMHEIHbII XapakTep B OTHOLIEHUY TeMIlepaTypbl
HarpeBaHus U JorapudmMmUuecKkuii — B OTHOLIEHUM TTPOIOIIKI-
TeIbHOCTU crymenus [1,6,7,8].

He3aBucumMo OT KpaTHOCTM CTYIIEHUS KUDP OCTaeTCs B CO-
CTOSIHUM 3MYJIbCUU. JKMpPOBbIE€ HIAPUKU COMVKAIOTCSI, HO He
coenuusitoTcsl. KOHIIEHTpMPOBaHMe KMpa MpU CryIleHUU yBe-
JIMYMBAET BSI3KOCTb CIYIIEHHOTO IMPOJYKTa, HO B CJlyyae, ecyin
MpeJBapUTENIbHO HEe IPOU3OIUIO AeCTabwinsaiu >XUPOBOI
SMYJIbCUMM TIPY 06paboTKe ChIPOTO MOJIOKA OT IIPUEMKM JI0 CTy-
IIeHNsT BKIIOYUTETbHO, He MPUBOAUT K 0OPA30BAHUIO HOBOIA
CTPYKTYPBI XXMPOBoOIi dassl [37].

B mpousBonCcTBEe CTEpPUIM30BAHHOTO CTYHIEHHOTO MOJIOKa
C JICTI0JIb30BaHMEeM BaKyyM-allapaToB HUPKY/ISILIMOHHOTO TUIIa
CTyIeHMe C/le[lyeT 3aKaHUMBATb I10 JOCTUXKEHUM CYXUMU Belle-
cTBaMy BeumuuHbl 25,5-26,0%, minotHocTh npu 20°C JOMK-
Ha 6bITh B mpepenax 1061-1063 kr/cm?. [Ipu UCIIONb30BAHUM
TPEXKOPITYCHBIX YCTAHOBOK C MaJaloleli IJIeHKOM TeMIepaTypa
MCIapeHus MOJIOKA He JIO/DKHA TMPEeBbINIaTh B IEPBOM KOpITyCe
78-80°C, Bo BTOpoM — 65-67 °C, B TpeTbeM — 48-56 °C.

B mpou3sBoACcTBe CrylieHHOrO MOJIOKa C CcaxapoM IIpoliecc
CTYIEHUS TIPOUCXOOUT OJJHOBPEMEHHO C BBeJleHMeM B BaKyyM-
anmapar caxapa B BMe BOJHOTO pacTBopa. JTa orepaius Tex-
HOJIOTMYECKOTO Ipoliecca 6yIeT M3JI0skeHa HiKe TIPY OTTMCaHUM
crienipuUecKOro 3Tara MPUroTOBIEHNS ¥ BHECEHUS B CIYIIEH-
HYI0 CMeChb caxapHOro cuporia. TemmnepaTypa KUIIeHUSI MOJIOKa
B IMPKY/SILIMOHHOM BaKyyM-BbIITADHOM amrapare B TeuyeHUe
BCETO IMpOoIecca CrylleHus JO/DKHA ObITh 110 BO3MOKHOCTY HU3-
KOJi U He TIpeBbIIIATh:

JI7IS1 OMHOKOPITYCHBIX BaKyyM-BbINIapHBIX aIlllapaToB B cepe-

nuHe Bapku oT 54 °C 1o 58 °C u B koHIle — ot 60 °C 1o 64 °C;

JIJIST IBYXKOPITYCHBIX BaKYyM-BbIMapHbIX anmapaTtos ot 70 °C

o 80°C B mepBom kopmyce 1 ot 50°C mo 54°C Bo BTOpoM

KopItyce.

B 3aBMcuMMOCTM OT crioco6a OXIaskAeHUS CryllleHMe 3aKaH-
YMBAIOT TIPU C/IENYIOIIMX 3HAYEHMSIX MAacCOBOW IO/ BjIaru
B MOJIOUHO-CaxapHOii CMeCu:

MpU OXJIAKAEHMUM 33 CYET CaMOMCIIapeHUs B BaKyyM-KpU-

cTamnm3saTtopax — 29-34 % (B 3aBUCUMOCTH OT BI1A CTYIIeH-

HOT'O MOJIOKA C CaXapoM) C YYeTOM JIOTOJIHUTEIBHOTO UCIa-

peHus BJIaru IpU OXJIKIEHUM B BaKyyM-KpPUCTAIM3aTope

(npu noHmkeHUM Temneparypsl cMecu Ha 10 °C BbinapmBsa-

eTcs okosio 1% Bnaru);

TIpY OXJIaKIEHUY 3a cUeT Terioobmena — 26,5-30,0 % (B 3a-

BUCUMOCTH OT BUZIA CTYLI[EHHOTO MOJIOKA C CaXapoM).

B mpon3BoacTBe CyXOro MoJioka CTeIleHb CryIIeHMs BIuseT
Ha pa3Mephl YaCTUIL TOTOBOTO MPOAYKTA, KOTOPbIe 06yC/IaBIMBa-
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10T €r0 PacTBOPMMOCTD ¥ CMauMBaeMoCTb. C MOBBILLIEHKEM CTe-
TIeHY CTYIIeHMS YaCTULIbI CyXOT0 MOJIOKa YKPYITHSIIOTCS, U, HA0-
60POT, MPY HEJOCTATOYHO CTEMEHY CTYIIEHNS YACTUIIBI CYXOTO
MOJIOKa 6yIoyT MeJKMMU, CofepKalMMyu MHOTO Bo3ayxa. Takoii
MPOAYKT OyIeT MMeTb GOJbIIYI0 MOBEPXHOCTb COMPUKOCHOBE-
HMSI C BO3[LyXOM, UTO TpeforpenenseT OKUCUIUTENbHYIO TTOpUY
CYXOTO IIeJIbHOTO MOJIOKA B IpOIecce XpaHeHMUs. YBelndeHue
CYXMX BeLIeCTB B CTYIIEHHOM Mojioke ¢ 30 mo 48 % obecmeun-
BaeT COKpalleHye KOIMIecTBa YacTULl caMoil MeJIKoit dhpakumun
CyXOro MOJIOKaA B [iBa pa3a, a 06beM OoJiee ueM B IeCSITh pas, uTo
TIOJIOKUTENIbHO CKa3bIBaeTCsl Ha KayecTBe TOTOBOTO IMPOMIYKTa
M €ro yCTOMYMBOCTY B XpaHeHUU. [Ipy Upe3aMepHOM CTyIeHUU
MOJIOKa IOJTyyaeMblil CyX0il MPOAYKT MeIJIeHHO OXJIaX[aeTcs,
YTO MOXET YXYAIIUTb ero MUKPOOMONOTMYECKNE TTOKa3aTeNu,
OBICTPO CJIEXXMBAETCS, B HEM ITPOSIBJISTIOTCS CATVICTBINA U ITPOTOP-
KJIBIV IPUBKYCHI.

OnTuMasbHasl CTelneHb CrylieHUsI MOJIOKa B IMPKYISIIMOH-
HOM armmapare 43-48% Iipyu NPOLOIIKUTENBHOCTY CryLeHUs
50 mmuHyT. B anmapartax, paboTaomux 1Mo MPUHIINITY Maarolei
TIJIEHKM, ONITMMaJIbHasl CTEMeHb CTyIeHus1 52-54% mpu mnpo-
JIOJDKUTENBHOCTY CTYLIEHUS OT 3 10 5 MUHYT. IIpu Takux pexu-
Max cofep>kaHue KpynHbIx yactuy (30-60 MKM) B CyXOM MOJIOKe
npeBbimaet 50 %. CMauMBaeMOCTb 3TOTO MPOIYKTA JyUIlle, a CO-
IlepskaHye BO3oyXa B CyXOM Mosioke meHbIe (18-20%) [1,8,38].

3. Cmenudnyeckme 3Tambl

Tomozenusayus. TIoCKOMbKY TOMOTE€HM3alUs MOXET Ipu-
MEHSTBCS Ha Pa3AMYHBIX 3Talax TeXHOJIOTMYECKOro Ipolecca,
B TOM UMCJIe U TIEpe[, TacTepusanmeil, To ee MOKXHO OTHECTU
TaK)Ke M K OCHOBHBIM 3TaIriaM TEXHOJIOTMM MOJIOUHBIX KOHCEP-
BOB.

TomoreHu3anust SIBJSIETCS] Haubolee MOIIHBIM TEXHOJIO-
rM4eckMM (aKTOpPOM, OKa3bIBAIOIMM BAMSHME HAa KauecTBO
TOTOBOTO IMPOAYKTa, (POPMUPYIOIIMM €ro rOMOTeHHOCTb (IJIst
CTYIIEHHBIX KOHCEPBOB) M YCTOMUMBOCTD XMPOBOI ¢asbl (ISt
CyXUX KOHCepBOB). Kpome 3TOro aHHbI TeXHOIOTMYECKUI 3Tan
CIIOCOGCTBYET CHVDKEHUIO COMEPsKaHMs HUTPATOB ¥ HUTPUTOB
B MOJIOKe (ecyu 6p110 3aMKCHMPOBAHO UX Haimmune). B rporec-
ce rOMOTeHM3alUM MOJIOKA M3 SKMPOBBIX IIAPUKOB MPOMUCXOIUT
BBICBOOOKIEeHMEe (hepMeHTa KCAaHTMHOKCHUAA3bI, 00/1aJaloliero
HUTPATPELYyKTAa3HO ¥ HUTPUTPEOYKTA3HO aKTUBHOCTHIO. DTOT
(epmeHT BoCCTaHABAMBAET HUTPATHI ¥ HUTPUTHI OO aMMMaKa,
KOTOPBIii JIETKO YJIETYYMBAETCS HA TOCTEAYIOIINX CTAOUSIX TeX-
HOJIOTMYECKOit 06pabOTKN.

B mpousBoacTBe CTEPUIM30BAHHOTO CTYIEHHOTO MOJIOKA
MCIIONB3YIOT CJIEAYIONIVEe PEKMMbl TOMOTeHM3ALMM: TeMIlepa-
Typa 65-76°C u ob6miee gaBnenue (18+1) MIla, B TOM uMciie Ha
BTOpOIi ctynenu (3,0£0,5) MIIa.

IIpu BbIPAGOTKE CTYIIEHHOTO MOJIOKA C CaXapoMm (Kpome
06e3XMPeHHOT0) TOMOTEHM3aIIMI0 TPOBOST P TEMIIepaType
55-80 °C u ciemyoiieM IaBJaeHUA IS

OHOCTYIIeHYaTOro roMoreHmnsaropa — 7—15 Mlla;

JIIBYXCTYIIEHUAaTOrO TOMOTeHM3aTopa — Ha MepBOil CTyIeHn

7-15 MIla, Ha BTOpOI1 cTyrieHu (3,0+0,5) MIIa.

IlyiT CHYDKEHMSI MACCOBO# 1O/ CBOGOJHOIO XMUpPa B CYyXOM
MOJIOKE CTYIIEHHOE MOJIOKO TOMOTE€HU3UPYIOT MPU TEMITEPATY-
pe, C KOTOPO# OHO BBIXOOUT M3 BaKyyM-BbITTAPHOTO arrapara
(10 He HIKe 45 °C), 1 JaB/JIeHUM Ha:

O HOCTYyIeHYaToM romoreHusarope — (10+3) MIla;

IBYXCTYIIEHUaTOM T'OMOTE€HM3aTOpe — Ha IepBOii CTYIeHU

(10+3) MIla, Ha BTOpOI¥ cTynenu (3,0+0,5) MIla [8,38].

Cmepuau3o8aHHoe czyujeHHoe MOJIOKO.

Cmepunusayusi. 3To OCHOBHasl crenuduyeckasl onepamus
TEXHOJIOTMYECKOTO TpOIlecca Mpy BbIpabOTKE CryIIEeHHOTO CTe-
pUIM30BaHHOrO Mojoka. CTepuiam3anmsi YHUUTOXKaeT Berera-
TUBHYIO ¥ YACTUYHO CIIOPOBYI0 MUKPOGDIIOPY, UYTO MIpeIoXpaHs-
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eT MPOJIYKT OT ITIOPYM B TeUeHMe JJINTeTbHOTO BpeMeHM. Kpome
3TOTO CTePWIN3AIMS CYIeCTBEHHO CHIKAET CoflepkaHMe aHTH-
61oTuKOB. [Tocie TakoJ TeI0BOI 06pabOTKY B MOJIOKE OCTAaET-
cs1 45-50% ux mepBOHAYAIbHOIO KOJMYECTBA, B TO BpeMS Kak,
HampuMep, TPy MacTepusaluy MPOUCXOIUT TOTbKO UX He3Ha-
YyuTeNbHOE paspylieHue, u 6osbinas yacTsb (80-92 %) B Moyioke
coxpansieTcss. Ha ceromHsiniHmii feHb B MPOMBIIIJIEHHBIX Mac-
mTabax MUCIOMb3YIOT TEIIOBYIO CTepuau3anuio. [Ipu aToM au-
arnas3oH MPUMEeHsIeMbIX TeMIlepaTyp HaXOOUTCS B Ipefesnax OT
107 mo 140 °C ¢ BpIAEPXKKOI OT HeCKOMbKUX CEeKYHJ, IO 1EeCSITKOB
MUHYT. YUUTHIBASI MEXaHU3M SHEPTOBO3JIECTBUS Ha MPOAYKT
u crocob obecrieueHus pPe3yIbTUPYIOLIETO 6GMOIOTMYECKOTO
npuHIMIA (a6103) CTEepPUAN3AIs MOKET ObITh BBEIEHA B TEX-
HOJIOTUIO TIOJYYEeHMSI TIPAKTUUYECKU JII000¥ CTepUIM30BaHHOI
KOHCEPBUPOBAHHOM MPOAYKIIMU IBYMS TTYTSIMU :

TepBbIit — MIPOAYKT MOC/Ie TIpeBapUTETbHO TeXHOIOTYe-

CKO¥1 00pabOTKM CTePUIU3YIOT, TTOC/IE YeTrO ero B YCIOBUSIX

CTPOTO¥i aCeNTUKM YITaKOBBIBAIOT;

BTOPOI — MPOAYKT TOC/Ie MPeBapUTEIbHOI TeXHOIOrYe-

CKOJi 06pabOTKM YIAaKOBBIBAIOT B IOTPEOUTENBCKYIO Tapy

U B Hell CTepUIIU3YIOT.

[IpemyiecTBa NepBOI TEXHOJIOTUMM: MeHee IJINTeIbHOe
TerUIoBOe BO3[eiicTBUE (KaK CJIE[ICTBME — MUHUMAJIbHbIE TIPU-
3HaKM TMOTepU KauyecTBa), 6ojiee MIMPOKUIT aCCOPTUMEHT BO3-
MOXKHOJ TIOTPEOUTENBCKOM YITAKOBKY, CPABHUTENLHO MEHbBIIINE
3aTpaThbl SHEPTUN.

HemocTaTky repBoii TEXHOIOTUY: OPOTOBY3HA HOBOTO 060-
PYLOBaHMSI U eTO HeJOCTaTOUHasl paclpoCcTpaHeHHO Ha Teppu-
Topuu PO.

[IpeumyiecTBa BTOPOi TEXHOMOTUN: HAJIUUYMe YHUBEpCalb-
HOTO 00OpPYIOBaHMs, MPeIHAa3HAYEHHOTO IS CTePWIN3aLNUN
MPOAYKUMYM B Pa3jMYHBbIX BUIAX Tapbl, M €ro pacipocTpaHeH-
HOCTb Ha IPeIpUsITUSIX, 60ee BbicOKasi 3PHeKTMBHOCTh KOH-
CcepBMUPOBaHMSI.

HemoctaTku BTOpOi TexHOMOTMM: Gojee SKeCTKUE PEKUMbI
TeIJIOBOTO BpPeMeHHOTO BO3IeiiCTBMSI, U KaK CJIefiICTBMe, TIPOSIB-
JeHue crenyduIeckux OpraHoMeNTUIECKIX CBOCTB.

[IpyMeHUTEeNbHO K CTEPUIM30BAHHOMY CTYIIeHHOMY (KOH-
LIEHTPVYPOBAaHHOMY) MOJIOKY B Hallleii CTpaHe MCIOIb3YIOT 00a
BapuaHTa TEXHOJIOTUM ero MPou3BoACcTBa. Ho BBUIY Pas3IMUHbIX
06CTOSATENBCTB (OCHAIEHHOCTY MOJIOUHO-KOHCEPBHBIX KOMOMK-
HAaTOB CTePUIN3aTOPaMM HeIpPepbIBHOTO JIEeMCTBUS TMAPOCTa-
TUUYECKOTO WM POTOPHOTO Tuma, B 60—-80-e roapl MpoILIOro
CTOJIETHUSI, OTCYTCTBUS CIEIMaTU3UPOBAHHON YITaKOBKU U TIP.)
Haubosee MMPOKOe PaCIPOCTpaHeHMe 10 CUX TIOp MMeeT BTO-
pasi TEXHOJIOTMS, TO eCTb CTepUIM3aluy IOABEPTaIOT YIaKo-
BaHHOE B MeTaJ/IMUecKye 6aHKu (kecTebaHkm) N2 7 crynieHHoe
(KOHLIEHTPUPOBAHHOE) MOJIOKO [8].

IIpu n060M BapuaHTe MPOM3BOLCTBA CTYIIeHHOE MOJIOKO
TI0[BEPraloT BO3OEMCTBUIO BBICOKMX TeMIlepaTyp. Ecin oHO He
6ymeTr 06aJaTh AOCTATOYHOM TEPMOYCTONYMBOCTBIO, TO B TO-
TOBOM IPOIYKTE TOSIBSITCSI XJIOIbsT Gesika, IIPOM30iiIeT ero 3a-
rycTeBaHMe UM CBePThIBaHMe, TO €CTh 10 OPraHONeNTUYeCKUM
TOKa3aTesisiM He GymeT COOTBETCTBOBAThH CTaHAAPTY. [losToMy
IJIST BbIPaOOTKM KAayeCTBEHHOTO CTEPUIM30BAHHOTO CTYIIEH-
HOTO MOJIOKA THIATEIbHO OTOMPAIOT ChIpbe, IIPOBEPSIS €0 TeP-
MOYCTOUMBOCTb. MHOroO/NeTHUe MCCAeLOBaHUSI TepPMOYCTO-
YMBOCTM MOJIOKA B ChIPbEBBIX 30HAX, KOTOpble 00ecleynBaloT
MOJIOYHO-KOHCEpBHbIE TMPENNPUSITHUS ChIPBIM MOJIOKOM, ITO-
Ka3aay, YTO Ha CryllleHHOe CTepUIM30BAaHHOE MOJOKO MOXXHO
nepepabaTeiBaTh eXerogHo 60-70% MOCTymaomero MoaoKa
B JIETHUI TTepuof (MIOb, aBTYCT) M paHHel OCeHbIO (CEHTSIOPb)
u TonbKo 30-40% B ocTasbHble Mecslbl roga. Takoe mososKe-
HME He MOXXeT YIOBJIETBOPSITh 3aIlpoChl MPOMBIIIIEHHOCTU
U TIoTpebuTeseil. B cBA3M ¢ 3TUM HEOOXOAMMO MMETh MOJIOKO,
roaxojsilee 1151 IPOU3BOACTBA CTEPWIN30BAHHOTO IIPOAYKTA,
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B TeueHue Bcero ropa. C 9Toif 11e/bl0 He06XOIMMO OCYIIEeCTB-
JIITh HaIpaB/ieHHOe (OpMMPOBAHME €r0 CBOVICTB: ITPOBOAUTD
OUMCTKY CBIPOTO MOJIOKA, IpeNBapUTENbHO I[1acTepu30BaTh,
OXJIAXXJATh M XPAaHUTh IO TMepepaboTKU B MACTEPU30BAHHOM
u oxynaxgeHHOM Bupe. Ho aroro HegocraTouHo. [Iporecc cry-
IIeHMsI MOJIOKA Mepe], CTepUIn3alieit, Jasxke eciv MOJIOKO ObUTO
TIOJITOTOBJIEHO WM CHOPMUPOBAHO TEPMOYCTOMUMBBIM, IIpa-
KTUYeCKM BCeraa CONPOBOXKIAETCS HapyllleHVeM COJIeBOro paB-
HOBecusl. B OCHOBHOM ITPOMCXOISIT M3MEHEeHUsT GeTKOBbIX Be-
1[eCTB ¥ MUHEPAJIbHOTO COCTaBa, MOCKOAbKY BCe KOMIIOHEHTHI
MOJIOKA KOHILIEHTPUPYIOTCS B 2,2-2,5 pa3a. CryieHHOe MOJIOKO
C HapyIIeHHbIM 6aJIaHCOM COJeli, MU3MEHEHHBIMM CBOVICTBAMMU
Y YBEeJIMYEHHBIM cofepskaHueM Oejika He BBIIEPKUT PEKMMOB
CTepuUan3alni, CBepHeTcs U GyIeT MpeacTasiIsaTh cob60ii HeKa-
YeCTBEHHbBIN, a MHOTAA TPU OIpeHeeHHbIX 00CTOSITeTbCTBAX
He6e30MmacHbIi, MPOAYKT. BoccTaHoBIeHMe GajlaHca IOCTUra-
€TCs ITyTeM BHECEHUSI Coeii-cTabmin3aTopoB. B cooTBeTCTBMM
¢ pevictByromum I'OCT P 54666—-2011 v mpoeKTOM MeXrocymap-
CTBEHHOTO CTaHJapTa pa3pelleHo MCII0/Nb30BaHMe CAeAYIIX
coneii:

umutparsl HaTpus (E 331i, E 331iii), kamms (E 332ii, E 332iii);

docdarsr Hatpus (E 339i, E 339ii, E 339iii), kanus (E 340i,

E 340ii, E 340iii);

mupodocdarer Hatpust (E 450i, E 450ii, E 450iii), xamus

(E 450v);

tpudocdarts! Hatpus (E 451i), kanus (E 451ii);

nonudocdatst HaTpust (E 452i), kanusa (E 452ii).

Bce BbilIenepeuncieHHble TMUILEBble 100aBKM paspelie-
HBI JIJIS1 TIpUMeHeHus B Buae crabunamsatopos TP TC 029/2012
«Tpe6oBaHusT 6€30MACHOCTY TUIIEBBIX 06ABOK, ApOMAaTHU3ATO-
POB U TE€XHOJOTUYECKUX BCIIOMOTATe/NbHbIX CPEACTB» (Hajee —
TP TC 029/2012).

XOT$ KK 0e MOJIOYHOe NPeIIPUsITHEe UMeeT OTHOCUTEIbHO
CTaGMIIBHYIO ChIPBEBYIO 30HY, HO COCTAB IMOCTYTAIONIETO ChIPOTO
MOJIOKA TTOCTOSIHHO M3MEHSeTCS TOJ AeiCTBMEeM MHOIUX (ak-
TOPOB (TIepuop, rofa, ycaoBus KopmiaeHus U 1p.). Berencrsue
yero jabopaTopust MpenpusITUs IIPOBOAUT PabOThI IO BHIGOPY
COJIEli-CTabMIN3aTOPOB C YUETOM COJIEBOTO COCTaBa MCXOJHOTO
MOJIOKA C LIeJIbI0 IOBBIIIEHNSI TEPMOYCTOMUMBOCTHU CTYIIEHHOTO
MOJIOKa B IIpoliecce cTepuansanuu. MaccoBylo SO0 BHOCUMOM
CONMM-CTAOMIM3ATOPA OTIPENeNSIIOT 110 Pe3yabTaTaM CTepUIn3a-
1My 06pasIoB CTYIIEHHOTO MOJIOKA C Pa3JIMYHbIMY MacCOBBIMMU
Jonsimu conmu. Ha ocHOBaHMM TOMyYeHHBIX Pe3ylabTaTOB pac-
CUUTHIBAIOT OOIIYI0 MAcCy COJIM, KOTOPYI0O HEOOXOIMMO BHECTU
B CryIleHHOE MOJIOKO mepep, crepuansanueii. Ilepen ynakoBbi-
BaHMEM CTYIIEHHOTO MOJIOKA IPOBOMSAT IMPOOHYIO CTEpUIM3a-
1IMI0 ero 06pasioB OT KaXka0i BapKu. CryleHHOe MOJIOKO, BbI-
JepkaBliliee TPOGHYIO CTEPMIU3ALINIO, HATTPABJISIIOT HAa PO3JIUB.

VIHTEHCUBHOCTbh B3aMMOAENCTBUS GETKOBbIX M MUHEpPAIb-
HbIX BENIeCTB MOJIOKA, CTaGMIN3UPOBAHHOTO COJbIO, CYIIECT-
BEHHO 3aBUCUT OT MOMEHTA BHECEHUS COMU-CTabMIN3aTopa 1 OT
MPOAO/IKUTENIBHOCTY €e B3auMMOJECTBUSI C Ka3eMHaT-Kajb-
unii-dbochaTHBIM KOMIUIEKCOM MOJIOKa. HampaBisiTh CrylieH-
HOEe MOJIOKO C COJMSIMU-CTabUIM3aTOpaMM Ha CTEPUMIN3ALNIO
Ccpa3sy mocjae UX BHeCeHUS WM Mowie 2—3 4acOBO BbIOEPKKU
He peKOMeHAyeTcs, 0OCOGEHHO eciy MPOAYKT BbhIpabaThIBAIOT
B NO3IHUIT OCEHHUI WIU paHHUI BeCEHHUI Nepuoibl roa, Tak
KaK MOXXeT HpOI/IBOI‘/J[TI/I 3HAUYUTE/JbHOE YyXyalIieHe KOHCUCTEeH-
1MUY — UBJIUIIHEe 3aTyCcTeBaHMe BILIOTh 10 06pa30BaHMs Kalle-
o6pa3Hoit Macchl. [IpOAYKT MMeeT MUHMMAaJIbHYIO BSI3KOCTD TIPU
BbIIEP)XMBAHUM CTYIIEHHOTO MOJIOKA C JIIOOBIMM COJISIMU-CTa-
6uIM3aTOpaMy IO €ro CTepUIM3aLyM B TeueHue 6 4acoB (aua-
ma3oH 5-7 yaco). [Toc/ienyroiiee BbIIePKUBAHNME CIYIEHHOTO
CTabMIM3MPOBAHHOTO MOJIOKA MPUBOAUT K OOPATHBIM SIBJIEHM-
SIM, TO €CTb C yBeJIMUeHMEeM BbIAepPXKKM CBbIllIe 7 YaCOB BSI3KOCThb
MPOYKTa BHOBb BO3pacTaeT. JTa 3aKOHOMEPHOCTD IPOSIBIISIET-
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Cs1 TIpY 1OOABJIEHNY PA3IMYHBIX COJIEIT M X CMeCeil He3aBUCUMO
OT BUJIA U KOJIMYECTBA BHOCMMOII comu. IIpy BHECeHUM coseit-
CTabMIM3aTOPOB B MACTEPM30BAHHOE MOJIOKO Tepe[ CryIleHU-
€M 3Ta 3aKOHOMEPHOCTH MPOSIBIISIETCS TIPU YCIOBUM, YTO 00T A
MPOJOIKUTETbHOCTh B3aMMOJEMCTBUSI MOJIOKa C COMSIMM 10
CTepUIM3alMM, OXBAThIBAIOLIAs MPOIECCHl TACTePU3aIUN, Cry-
LIeHNsl, TOMOTeHM3aL MK, OXIaKIAEeHMsI, COCTaBJseT He MeHee 4
u He 6osee 7 yacoB. Conmm-CcTabuIn3aTopbl BHOCIT B Buge 10—
25 %-Horo BomHOTro pactsopa [1,8,39].

Ins mocTmskeHuss Heobxomumoro sddexTa cTepuansainm
CTylLIleHHOe MOJIOKO CTePUIM3YIOT B >kecTe6aHKe N2 7 mmpu TeM-
nepartype 116-118°C ¢ BbIgepskKOi1 B mpepenax 15-17 MUHYT.
Takoli pexXum HeCKOJIbKO M3MEHSeT OPraHOJeNTUYeCKue Io-
Ka3aTey rOTOBOTO MPOAYKTa. I[BeT MOKeT MeHSATbCST OT 6esto-
IO ¢ KPeMOBBIM OTTEHKOM ([0 CTepuau3alyuy) 4O KPeMOBOTO
(1mocse), MOSIB/ISIETCS] MTPUBKYC TOTUIEHOTO MOJIOKA M He3Hauu-
TeJIbHBIN 0Ca/IoK Oesika Ha BHYTpeHHel cTopoHe 6aHOK. BmecTe
C 9TUMU U3MEHEHUSIMU, TIPOUCXOOUT YBeINUeHe KUCIOTHOCTY,
B TOJi MJIY MHOM CTeIIeHM pas3pylIaloTCs BUTaMMUHbBI, Hab/Toma-
I0TCSI XMMUYecKyie M3MeHeHMsI MOJIOYHOTO caxapa U OeTKOBBIX
dpaxunit. [IpyMeHeHMEe «CMSITYEHHBIX» PEXKMMOB CTEPUIN3A-
LMY TI03BOJISIET BBIPAOATHIBATD MPOMYKT C YAYUIIEHHBIMU Op-
TaHOJIETITUYECKUMU Y (PU3UKO-XVMMUYECKMMU TTOKa3aTeISIMMA.
OpHako CHIUKeHMe TeMIlepaTypbl M COKpalleHue BpeMeHU ee
BO3Je/CTBMSI MOTYT BbI3BAaTh HEraTMBHbIE M3MEHEHMS IIpO-
IYKTa BCJIEACTBME COXPAHEHUST OCTATOYHOI MUKPOGIIOPHI U ee
pa3BUTHS B IIPOIIECCe XpaHEeHUS TPOAYKTa. [IJisl CHUsKEHUSI TeM-
repaTypsbl CTEPUIM3ALMM UCIIONb3YIOT CllellaIbHbIe IIpernapa-
ThI, 00/IaAI0IINE AHTUOMOTUUECKMMM CBOJCTBaMM. B MUpOBOIi
MpakTUKe U IO HeJaBHETO BpeMeHM B Hallleli CTpaHe AJIsl 3TOi
uenu npuMmeHsny Hu3uH (E 234) — npenapar skusHe[esTebHO-
CTM OTIpeZie/IEHHO IPYIIITbI MOJIOYHOKMUCITBIX GakTepuii Strepto-
coccus Lactic. Hu3uH He MpuMeHSIOT B MeAMLIMHe, TaK Kak OH
B CWJIy CBOMX cIleluduueckux ocO6EHHOCTEel He MOXKET ObIThb
BBeZIEH B OpPTraHM3M 4YeJiOBeKa HU BHYTPMBEHHO, HUM BHYTPU-
MBILIEYHO, H/ TIEPOPATbHO. [IpMMeHSsIsI HU3UH OJHOBPEMEHHO
C TeIUIOBO# 06paboTKOI, MOKHO 3¢ GeKTUBHO BO3JeiCTBOBATh
Ha cropoobpasymliue 6akTepun Mmpu 6ojiee MSITKUX peXyuMax,
YTO B CBOIO OYepeqb CIIOCOOCTBYET 6Gojiee MOMHOMY COXpaHe-
HUI0 NuiieBbIx BemecTB. B PO cornacuo TP TC 029/2012 Hu3uH
OTHeCeH K KOHCepBaHTaM U pa3pellleH TOIbKO JJIS U3TOTOBIIe-
HMS TyOVHTOB U3 MaHHO KPYIIbL, 3peJIbIX U IIaBJIE€HbIX CbIPOB,
TBOPOKHBIX ¥ CJIMBOYHBIX CHIPOB TUIIA «MaCKapIoHe», SKUJKUX
IacTepu30BaAHHBIX SMIETIPOIYKTOB. B CBSI3M C ueM, UCITONb30Ba-
HMe HU3MHA JIJIS1 TIPOU3BOACTBA CTEPUIN30BAHHOTO CIYLIEHHOTO
MOJIOKA 3arpenieHo.

C2yujeHHOe MOJIOKO C Caxapom.

BHeceHue caxapHozo cupond. Kak 6bIIO M3JIOKEHO BbIIIIe,
caxap B IPOMU3BOACTBE MOJIOYHBIX KOHCEPBOB MCIIONb3YIOT
IUIST CO30aHMsl KOHcepBupywomiero 3ddexra myreM moBbllIe-
HUSI OCMOTMUYECKOTO JaBjieHus1 B mpopaykre (6omee 16 MIIa).
T'OCT 33222-2015 «Caxap 6esnbiit. TexHuueckue ycioBus» (B3a-
meH ['OCT 31895-2012) HOpMuUpPYyeT TPeGOBAHUS K PA3TUUHBIM
BUJIaM caxapa: KPUCTALINUECKOTO0, KyCKOBOTO, CAXapHOii mmyzape.
B mpou3BoncTBe CTYLIEHHOTO MOJIOKA C CaXapoM MCIOMb3YIOT
KPUCTAJZTMYECKUI caxap C I[BETHOCThIO He 6osee 0,8 yCIOBHBIX
eIHUI], YTO COOTBeTCTBYeT 104 eIMHMUIIaM ONTHUUYECKOI IIIOT-
HOCTM, U MaccCOBO} Hojeil pefylyupyloUyX BellecTB (B Iepe-
cyeTe Ha Cyxoe BelecTBo) He 6onee 0,05%. OTUM TpeOGOBaHM-
aMm B cootBeTcTBUM ¢ 'OCT 33222-2015 oTBeuaeT Gesblii caxap
kateropuii akctpa, TC1 u TC2. YunuTsiBass 59KOHOMUYECKYIO CO-
CTaBJISIIOLLYIO, 1le7IecO00pa3sHO B IIPOMBIIIJIEHHBIX MacliTabax
MUCIIONB30BaTh caxap Kateropuu TC2, KOTOpbI MMeET Claemy-
I0IYie OCHOBHbBIE XapaKTEPUCTUKU: OeJblil I[BET, OMHOPOTHYIO
CBIMTYYYI0 KOHCUCTEHLIMIO, CJIAJKUIT BKYC, MACCOBYIO JIOIIO Caxa-
po3bl He MeHee 99,7 %, MacCcoBYIO OO Biaaru He 6omee 0,12 %,
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MAacCOBYIO JIOJII0 PeIyIMPYIOIIX BeIlecTB (B IepecyeTe Ha Cy-
X0€e BelecTBo) He 6osee 0,04 %, IIBETHOCTh B pacTBOpe He 6ojiee
104 eguHMIL, OIITUYECKOI IIJIOTHOCTU.

[MocTynawmuii Ha MOJIOUHO-KOHCEPBHbBIE IIPEATIPUSTUS
caxap BO u36eXXaHMe YBIKHEHMS M YBETUMUEHUS] B HEM KOJMK-
YyecTBa PemyLMpPYIONIMX BEIIECTB, @ TAKKE Pa3BUTUS MUKPOOP-
TaHM3MOB, IOJDKHBI XpaHUTh B CYXOM, XOPOLIO BEHTUIMPYEMOM
TIOMeNIeHUY MPU OTHOCUTETBHOI BIKHOCTM BO3yXa He 6oree
70%. YBnakHeHMe caxapa MPUBOAUT K IOSIBIEHUIO Pa3IUUHbIX
Ie(eKTOB: MOTEPU CHIITYYECTH, HATMYNIO KOMKOB, M3MEHEHUIO
BKyCa, 3a1axa, 1iBeTa, 06pa30BaHMIO ¥ HAKOIUIEHUIO penyLupy-
IOLIMX BelllecTB, MeJaHOMUIMHOB, M3MEHEHUIO 1IIBeTHOCTHU. [Ipu
9TOM CO37AI0TCS GIarONPUSTHBIE YCIOBUS It JKU3HEEesITelb-
HOCTY ¥ POCTa MUMKPOOPTraHM3MOB, KOTOpPbIE B CBOIO OUepeib MO-
T'YT BbI3BaTh IOSIBJIEHME B Caxape MUKPOOMOIOTMYECKOi Topun,
HanpuMmep, octnsHeHus (Leuconostocdextranicum, Leuconostoc
mesenteroides), IIIOCKOKMUC/IOM mTopun (TepMOduIbHbIE CIIOPO-
obpasymomiue 6aktepun), mwiecHeBenus (CatenulariaFuliginea),
3abpakmMBaHus (OpoXCKM poma Zygosaccharomyces). Crnemyer
3aMETUTD, UTO MMEHHO Ccaxap SIBJISIETCSI OCHOBHBIM MCTOUHUKOM
TONAafaHusI B KOHCEPBUPOBAHHBIN MPOAYKT TePMOGMUIbHBIX
aHa’pO6GHBIX MUKPOOPTAHM3MOB(MX CIIOPbI 06JAMAIOT MCKITIO-
YUTETbHO BbICOKOI TEPMOYCTONUYMBOCTBIO ¥ COXPAHSIOTCS JaxKke
IIpU CTepuIn3aLum), a TakKe OPOXCKeN U IleceHeil, KOTopble
BO3IYUIHBIMM TIOTOKaMM, MPOU3BOACTBEHHOI IOCYHOii, onme-
KOV M pyKaMM TepcoHaia pacipoCTPaHSIIOTCS TI0 TIPeIIpus-
TUIO. B CBSA3U € 3TMM, B 06513aTeJIbHOM TOPSIAKE CKIaJ caxapa
" TIOMellleHMe, IIe OCYLECTBISIOT ero TepMUUYecKyio 06paboT-
Ky (IIPUTOTOBJIEH)E CAXapHOTO CUPOTIA), JOIKHBI ObITh U30/IM-
pPOBaHbI OT MPOU3BOJACTBEHHBIX I[€XOB MPENNPUITUS B LENSIX
UCK/TIOUEHMST BOSMOKHOCTM UX MUKPOOMOIOTMYECKOTO 06cemMe-
HeHu [8,40].

He TonbKko KauecTBO caxapa, HO U ero KOJIM4YecTBO OKa3blBa-
eT 6OoJIbIIIoe BIMSIHYE Ha CTOMKOCTDb MPOAYKIIMM TTPU XpaHEHUN.
KoHueHTpauusi caxapo3bl WM «CaXapHOe YMUCIO» (OTHOIIEeHMe
caxapo3bl K CyMMe BJIaru U caxapo3sbl B IPOAYKTe) [ obecrie-
YeHUs] COXpaHeHMs MOJIOYHBbIX KOHCEPBOB B TeUeHMe IJIUTeNb-
HOTO Teproja JO/DKHO COCTaB/SITh He MeHee 60%. OnTumasb-
HBIM 3HaUYeHMEeM [IJISI LIeJIbHOTO CTYIEHHOTO MOJIOKA C CaXapoM
SIBJISIETCST HOpMa B 62,5-63,5%, UTO COOTBETCTBYET MacCOBOJA
JIOJIV caXapo3bl B TOTOBOM IIPOLYKTe He MeHee 43,5 % [6,7].

Caxap BHOCST B CryllleHHOe MOJIOKO B Bume 60-70% Bof-
Horo pactBopa. CaxapHbIil cMpon ToaBepralT 3h(eKTuBHO
TerI0Boi o6paboTke rpu Temnepartype 103-106°C (Temmnepa-
Type KUIIeHMS) M OUMCTKe OT MeXaHU4YeCKUX Ipumeceil. Bo us-
6eskaHye MHBEPCUY Caxapo3bl BbIIEP)KKA CAXapHOTO CHUPOTIa He
JIOJKHA TIPeBbIaTh 20 MMHYT OT Havaia KUTIeHUSI 0 BHECEHUS
B BaKyyM-BbIIIApHOJi ammapar. TeMmepaTypa caXxapHOTO CUpO-
T1a TPy BHECEHMM B BaKyyM-BBINIAPHOJ arllapat JOKHA ObITh
(80%5) °C.B OmHOKOPITYCHbIVi BaKyyM-BbIITAPHOI arrmapatT mep-
BYIO IMOJIOBUHY MAacChl MMacTepPU30BAHHOTO MOJIOKA MOMAIOT 6e3
cupona. Cupor BBOISAT BMECTe CO BTOPOJ MOJIOBMHOI MOJIOKA,
HO He T1033Ke, UeM 3a 15 MMHYT 10 OKOHYaHMSI IIpoliecca CTylie-
Husl. Bosee mo3gHee ero BHecCeHMe NpUAaeT rOTOBOMY ITPOSYKTY
MIPUBKYC CaXapHOTO CMPOTIa, KOTOPBIN HEPEIKO XapaKTepU3yT
Kak KOpMOBOJ1. B IBYXKOpPITyCHBII BaKyyM-BbIIIApHOI ammapar
caxapHblii CMPOI BBOASIT OJHOBPEMEHHO C IMACTePU30BAHHOI
cMechio. Bo n36eskaHue CBepThIBAaHMUS MMaCTEPU30BAHHON cMecH
HeOoOXOOMMO BHOCUTh CUPOII ITOCTEIIEHHO, HeGOIbIIMMM TTOp-
LVSIMMA.

V310keHHbIE BBINIE CIIOCOGBI BHECEHUSI caxXapa SIBISIETCS
CaMbIMM pacrpocTpaHeHHbIMU. HO HOITYCKalOTCS U ApyTHe CIo-
co0ObI, HAITPUMED, BHECEHME caxXapa M ero pacTBOPeHye Hero-
CpeCTBEHHO B HOPMaJIM30BAHHOM MOJIOKEe TIPU TeMIlepaType
(80+£5) °C, mpu 9TOM TemIlepaTypa IacTepusanym J0/KHa GbITh
He Hke 105 °C. XoTs Tako’ii crocob 60ee 5KOHOMMUYEH (He Tpe-
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6yeT MOIOMHUTENbHBIX TEIUIOBbIX 3aTpaT Ha BbIMIapMBaHMe
BJIaTM, MOGABISIEMOII C CUPOIIOM, COKpallaeT MPOAO/IKATEb-
HOCTb TpOllecca CryIleHus) U MO3BOJSEeT u36eXaTh MPUBKYCa
CaxapHOro CMpOIla B TOTOBOM IPOAYKTE, HO TPU 3TOM MOXKET
TIPOU30MTU BTOPUYHOE GaKTepuaabHOE 3arps3HeHue macTepu-
30BaHHOTO MoJioKa. Kpome Toro, macrepusaius caxapHOTO CH-
pora, MPUroTOBJIEHHOTO Ha MOJIOKE, BeJIeT K M3MEHEHMUIO 1IBETA
MOJIOYHO-CaxXapHOii cMecu (MOOYypeHNIo), a BI3KOCTh TOTOBOTO
TIPOAYKTa, BHIPAGOTAHHOTO TAKUM CIIOCO60M, BO BpeMs XpaHe-
HUSI YBEITMYMBAETCS.

Oxnaxcdexue u kpucmaniuzayusi. ST OLHOBPEeMeHHO Ipo-
TeKalollye MPOIeCChHI SIBJISIOTCS 06s13aTeTbHBIMM OTlepalusiMu
TocJIe CrylleHus] MOJIOYHO-CaXapHOi CMecy, UTO OOBSICHSeT-
csa cnenymyM. [Ipu crymeHun cMecu MPOUCXOAUT KOHIEH-
TPUPOBAHME CYXMX BEI[eCTB MOJIOKA, B TOM YMCJI€ JIaKTO3BI,
¥ YMEHbIIEHNE CofepskaHusl BOAbI. [0 OKOHUAHUM CIYIIEHUS
MaccoBasi §oJs JIaKTo3bI cocTasisgeT 11,8-12,5%, a Bogbl — 26—
30%. Takum 06pa3oM, KOHIIEHTPAIMS JIaKTO3bl B BOSHOJ 4a-
CTU TOTOBOTO MTPOAYKTA («JIAKTO3HOE YMCI0») COCTaBsgeT 29,5—
32,5% ¥, MOCKOJbKY PacTBOPMMOCTb JIaKTO3bI HMU3Kasl (IpU
20°C B 100 r BO#®I pacTBOpsieTcs 16,1 r1akTo3bI [7]), OHA B 3TUX
YCJIOBUSIX HAXOAUTCSI B HACHIIIEHHOM COCTOSTHUM U IIPU OXJIa-
KIOeHUM Heus36eXKHO OymeT MPOUCXOOUTh ee HeylpasiseMast
kpuctammsauysi. CormacHO KIacCcuyecKkoil cxeMe MpPOU3BOJ-
CTBa CTYLIEHHOTO MOJIOKA C caxapoM TeMIlepaTypa CTyLeHHO
MOJIOUHO-CaXapHO¥ cMecu IpM BBIMYCKe U3 BaKyyM-BbIllap-
Horo amnmapara cocrasisier 50-60°C, a mpu ymakoBbIBAHUU
roToBoro npoxaykra — (20+2) °C. TToaTomy oxnaskkgeHue cMmecu
SIBJISIETCSI 00sI3aTe/IbHBIM YCI0BUEM. [Ipy OXITasKOeHUM CMeCcu
JIAKTO3a MepexoAuT U3 HAChII[EHHOTO PAacTBOPA B IepechIlleH-
HBIiA, & 3aTeM NMPUHMUMAaeT KpUCTAJUIMYecKkoe cocTosiuue. Pa3-
MepbI KPUCTAJUIOB JJAKTO3bl MOTYT JOCTUTraTh 20—25 MKM 1 60-
siee. [IpooyKT Mpu 3TOM OyZIeT MMeTb Ipy6YI0, TAK HA3bIBAEMYIO
«TIeCYaHUCTYI0» KOHCUCTEHLUMIO UM TP OPraHONEeNTUYEeCcKOi
OIleHKe XapaKTepyu30BaThCs Kak 6pak. [IoaToMy HE06XOmUMO
(opmurpoBaTh HYKHYIO OSHOPOJHYIO KOHCUCTEHIIUIO TTPOTYK-
Ta, TO €CThb 6e3 OUYTUMMbIX OPraHOJENTUYECKM KPUCTAJIOB
JIakTO3bl pasmMepom MeHee 10 MKM. B TeueHue MHOTUX JIET
CYLTHOCTBIO MPOIecca KPUCTALIU3AIMUY JIAKTO3bI, U3yUeHUEM
(akTOpOoB, Ha Hee BAUSIOUIMX B ITPOLIECCE TPOU3BOACTBA U Xpa-
HeHMUS ITPOAYKTA, TOJ60POM CITOCO60B U PEXXMMOB €€ BHECEHUST
3aHMMAJINCh YUYE€HbIe Pa3IMYHbIX HAyYHO-UCCIeN0BaTelbCKMUX
M y4eOHBIX OpraHu3aluii. [IJid MosydyeHus] MPOAyKTa C HOP-
MaTMBHO [OMYyCTMMBIMM pa3MepaMy KPUCTAIOB JAKTO3bI
(1e 6onee 15 MKM) HeOOXOOMMO HampaBleHHO PeryJMpOBaTh
MPOIECC KPUCTA/UIM3AUUN HA CTAAUU OXIKIOEHMS CTYIIeH-
HOJI MOJIOUHO-caxapHo# cMmecu. [Ijas obecrieyeHus: MacCcoBOi
KPUCTA/UIM3aLMUM JIAKTO3bl HY’KHOTO pa3Mepa B KauecTBe 3a-
TPaBOYHOTO MaTepuasa (3aTpaBKy, IEHTPOB KPUCTALIU3ALUN,
3apojpllieit) B HACTOsIee BpeMs UCITOIb3YIOT MEJTKOKPUCTAI-
JMYecKnii padMHNPOBAHHBIN MOJOYHBIM caxap (JaKTo3y) Io
TOCT 33567-2015 «Caxap MOJIOUHbIi. TeXHUUECKIE YCTIOBUS»,
MMEINIA pasMep KpUCTa/UIOB 3—4 MKM. TeXHUKa BHECEHMUS
3aTpPaBKU B CTYLEHHYI0 MOJOYHO-CaxapHy10 CMeCh 3aBUCUT OT
crioco60B oxnaxkaenus. Haubonee sppekTUBHO Ha KPUCTATIIN-
3aLMI0 JIAKTO3bI TIPM BaKyYyMHOM OXJIQKIEHUM HeiiCTBYyeT 3a-
TpaBKa, BHOCUMMAsI B CyXOM Buze. [I03ToMy OueHb BaskHO P
Io6aBJIeHMM 3aTPaBKM B yKe (PaKTUUECKM TOTOBBIN MPOAYKT
MUHMMU3MPOBATh €r0 MUKPOOMOIOTMYeCcKoe 3arpsisHeHue.
YT06bI rapaHTUPOBATh CTEPUIBLHOCTD JIAKTO3bI, IT€PE], UCITOb-
30BaHlMEM ee MOABePraiT TeIJI0BOoi 06paboTKe B CYIIMIbHOM
mkady mpu remmneparype (103%2) °C He MeHee yaca. [Tonob6aro-
1ast mpefBapuTeabHas 00paboTka, BbIOOpP ONMTUMAaIbHOM TeM-
TiepaTypbl BHECEHMS U KOJMUECTBA 3aTPABKY MMO3BOJISIOT 06ec-
TeUNTh MOTyUYeHne 6e30MacHOr0 ¥ KaueCTBEHHOTO MPOAyKTa
[8,40,41,42,43,44,45,46,47,48,49].
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Cyxoe M0J10KO.

Cywka. B mpomM3BOACTBe CyXOro MOJIOKA CYIIKa SIBJSIETCS
BTOpPOJi CTYIEHbIO (TIepBast — CrylleHue) yaaaeHus: CBOOOIHOI
BJaru 13 Mosioka. CyliecTBYIOT pa3/iMuHble MEeTOIbI yIaleHus
BJIarM: MexaHuueckue (mpeccoBaHue, GUIbTPOBaHME, IEHTPU-
(yrupoBanme u mp.), GU3UKO-XUMMYECKME (TTOIVIOLIEHME BiIa-
' TeMU WIN MHBIMU BJIarO€MKUMMU BEH_IECTBEIMI/I), TeIlJIOBbIe
(ucnapeHue, BbIllapuBaHue U KoHAeHcaims). Illlupokroe pac-
TpoCTpaHeHue TOMyuMsa TeIIoBas CyIIKa CIToco6aMu: KOH-
TaKTHBIM, KOHBEKTMBHBIM, pagMAllMOHHBIM, aKyCTUUECKUM,
CyOMMMaIMOHHBIM, TOKAMM BbICOKOM UMCTOTHI, B KUIISIIEM CJIO€
u 1p. IIpMMEeHUTENBHO K CYXMM MOJIOYHBIM IIPOAYKTaM B OCHOB-
HOM MCITOJIb3YIOT KOHTAKTHYIO, CYGIMMAIVIOHHYI0 M KOHBEK-
TUBHYIO cywku [50]. IIpu aTOM MaccoBoe pacIipocTpaHeHue AJis
BBIPAOOTKM CYXOTO MOJIOKA MOTyYMsIa PaCIbUIMTENbHAsS CYIIKa,
OCHOBAHHAsl Ha MPUHLMIIE KOHBEKLUM, TIO3BOJSIOLIAS TTOYTU
MTHOBEHHO IMOJYYUTh CyXOii MPOLYKT CO CPeAHUM OMaMeTpOM
yacTuil 50 MKM 3a cueT GOJIbIIOl MTOBEPXHOCTM KOHTAaKTa MeJi-
KOAMCIIeprUPOBAHHbIX YaCTULL CIYIIEHHOTO MOJIOKA, ITOTyYeH-
HBIX C TIOMOILbIO CITeLIaTbHOTO PaCIbUIMBAOLIEr0 YCTPOIACTBA,
C CYLUMJIbHBIM areHToM (TOpsiuMM BO3LYXOM).

CrylieHHOe TOMOTeHU3MPOBAHHOE MOJIOKO C MacCOBOJ 0-
neit cyxux BeectB 40-52 % (T1pu BbIpabOTKe CyXOro 11eIbHOTO
Mostoka) iy 40-46 % (Tipu BeIpabOTKE CyXOro 06e35KMPEHHOTO
MOJIOKA) ¥ TeMIlepaTypoil He Hyoke 42 °C MofawT B CYIIWIbHYIO
6allHIO PaCIbIUTEIbHOM CYyINIMIbHOM YCTAaHOBKH.

B cooTBeTCTBMM C TUIOM PaCHbUIUTENbHBIX CYIIMJIbHBIX
YCTaHOBOK U OIBITOM MX SKCIUTyaTalUY IJIsI TIOTYYEHUS CyXOTO
1IeJIbHOTO MOJIOKA MPUMEHSIOT CIeAYIOIINe PeXXVMBbI CYLIKN:

TeMIiepaTtypa BO3JyXa, MMOCTYMAIONMEro B CyNIMIbHYIO Gari-

HIO PaclbUIUTENbHONM CYMIMIbHOM YCTAHOBKM C MPSIMOTOY-

HBIM JBMKEHMEM ropsiuero Bo3Ayxa U CryIIeHHOTO MOJIOKa

ot 165 1o 180 °C;

TeMIiepaTypa BO3/AyXa Ha BBIXOAE U3 CYIIMIbHOV GaurHm

pacIbUINTENbHO CYIIMJIBHOM YCTAHOBKM C TMPSIMOTOYHBIM

IBVKEHMEM ropsiuero BO3Jayxa U CIyI[eHHOTO MOJIOKa OT 65

o 85 °C;

TeMIiepatypa BO3JyXa, MMOCTYMAINEr0 B CYNIMIbHYIO Gari-

HIO PACIbUIUTEIbHOM CyIIMIbHOM YCTAHOBKYM C ITPOTUBOTOY-

HBIM U CMeIIaHHbIM ABIDKEHMEM ropsiyero BO3Ayxa U Cry-

meHHoro monoka ot 140 go 170 °C;

TeMIiepaTypa BO3AyXa Ha BBIXOAE U3 CYIIMIbHOV GanrHm

pacnbUINTENbHO CYIIMIbHOM YCTAHOBKM C TPOTUBOTOYHBIM

U CMeILlIaHHbIM JIBMK€HMEM TOpsiuero Bo3ayXa U CTyLeHHO-

ro MoJioka ot 65 1o 80 °C.

[Ipy IPOU3BOACTBE CYXOTO 00€3KMPEHHOTO MOJIOKA PEXM-
MBI CYIIKY CIeIyIolne:

TeMITepaTypa BO3[IyXa, MOCTYHAIOLIEro B CYMIMIbHYIO Gall-

HIO PaclbUIUTENbHOM CYMIMIbHOM YCTAHOBKM C MPSIMOTOY-

HBIM JIBMKEHMEM Topsiuero BOo3AyXa U CrylleHHOTO MOJIOKa

ot 160 mo 190 °C;

TeMIiepaTypa BO3AyXa Ha BBIXOAe M3 CYIIMIbHON GalrHu

pacHbUIUTENbHOM CYIIUIBHON YCTAHOBKMU C MPSIMOTOUYHBIM

JIBVKEHVEM TOpSIYero BO3ayxa U CIyIeHHOTO MOJIOKa OT 75

1o 90 °C;

TeMIiepaTypa BO3JyXa, OCTYMAIONero B CyIIMIbHYIO Gari-

HIO pacbUTUTENbHOM CYIIMIbHOM YCTAHOBKY C TPOTUBOTOYU -

HbIM ¥ CMeIIaHHBIM [BVKEHMEM ropsyero Bosgyxa U Cry-

meHHoro MoJjioka ot 150 go 160 °C;

TeMIiepaTypa BO3AyXa Ha BBIXOAE U3 CYIIMIbHOI GalrHu

pacHbUIUTENbHOM CYHIMIBbHOM YCTAHOBKY C IPOTUBOTOYHBIM

¥ CMeIIaHHBIM ABMUKEHMEM TOpsTYero BO34yXa U CrylleHHO-
ro MoJIOKa oT 65 1o 75 °C.

[IpaBMIBHO TPOBENEHHBIN TEXHOJOTMYECKUI Ipolecc IMo-
3BOJISIET IIOTYUYUTh KaueCTBeHHOe 1 6e30I1acHOe CyX0e MOJIOKO,
KOTOpOe KaK HY KaKO¥i I pyTroil MOJIOYHBII IIPOAYKT IMPOKO IIPU-
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MEHSIIOT B OCHOBHOM [IJIsI IIPOMBIIIIJIEHHOJ ITepepaboTKu B MPo-
M3BOACTBE Pa3IMYHON MUIIEBON MPOAYKUMU. B CBSI3M C 3TUM
OrpPOMHOE BHMMAaHMe yIesseTcsl TaKMM CBOMCTBaM M rloKa3aTe-
JISM CYyXOT'O MOJIOKA, KaK IuIeBast lleHHOCTb, CMauMBaeMOCTb,
pacTBOPUMOCTb U T.J. CTerneHb BO3HEICTBMS Ha KaueCTBEHHbIE
IoKa3aTeIy CyXoro MOJIOKa BO MHOTOM 3aBUCUT OT TEMITEpATy-
PbI U TIPOAOKUTENBHOCTU CYIIKM. UeM MeHbllle YaCTUI[bI MO-
JIOKa HaxoHsTCsl B MOTOKe TOpsiuero BO3[yXa, TeM JIydllle ero
xXapakTepucTuku. [Ipu GbICTPOM BBICYIIMBAHWY, KOT[A MEICT-
BUE TeMIlepaTypbl MCUMUCISIETCS CeKYHJaMM, BCe€ COCTaBHbIE
YacTy MOJIOKA OCTAIOTCS U3 M3MeHeHMit. PacyeTsl OKa3bIBaIOT,
YTO IIPYU IIOCTYIIJIEHUM B CYIIMIbHYIO YCTAHOBKY C IIPOTMBOTOY-
HBIM [IBMKEHMEM BO3yxa, KOTOPBII HAarpeT A0 TeMIlepaTypbl
150-160°C, menpuaiimne KareabKu MOJIOKA, IO Mepe yuase-
HMS U3 HUX BJIaT¥, MTHOBEHHO OXJIQXXIAIOTCS A0 TeMIlepaTyphl
41-42°C, uyTo 0becreuyyBaeT XOpOIIYI0 PaCTBOPUMOCTh CyXOTO
mosioka. KnuHudeckue ucnbiTauus, nposeaeHHbie B MIIT PAMH,
TI0Ka3ajiu, YTO IIPU CYIIKe PACIbUTUTETbHBIM CITIOCO60M 6110JTO0-
IrMYecKre CBOVICTBA U MUIEBasl IEHHOCTh MOJIOKA COXPaHSIIOTCS.
VcBOsIeMOCTb 6€/IKOB MOJIOKA TOC/Ie CYLIKM CocTaBiisia 84,6 %,
kupa — 96%, yrmeBogoB — 29,5%. ComepskaHue BUTaMUHOB
B MOJIOKe TIOC/Ie CYIIKM He M3MEHSIeTCS 3a MCK/IIoYeHMeM He-
KOTOPOTO pa3pyleHuns aCKOpOMHOBOI KUCIOThI, KOTOPOE TMpo-
UCXOOUT B OCHOBHOM B MpoOliecce TMacTepusalyuin, a He CYLIKU
[1,38].

BospericTBue Ha MOJIOKO BBICOKMX TeMIIEpaTyp B TeueHMe
JIJIUTETbHOTO BPEMEHM TPUBOAUT K YBEJINYEHUIO KOTUYECT-
Ba CBOOOJHOTrO XMpa (KMpa, He 3alMIIEHHOr0 060JI0UKOif) Ha
MOBEPXHOCTY YaCTUI] CYyXOTO MOJIOKA, UTO ITPErsITCTBYeT CMa-
YMBAHUIO MPYU BOCCTAHOBJIEHUU M GBICTPOMY OKVUCIEHUIO MPO-
JIYKTa B MPOIeCcce XpaHeHMs, IPUIABast eMy CaIUCTbIiA TPUBKYC.
Kpome 3Toro, TemmepaTypa BXOHSIEro BO3Ayxa MHpMU CYyIIKe,
CKOPOCTb BpallleHMsl IucKa (PacHbUISIIOIIEro YCTPOICTBA) BAU-
SIIOT Ha KOHCMCTEHIIMIO TOTOBOTO IMPOAYKTa. B aTOM cityyae, oHa
XapaKTepu3yeTcsl KaK HEOTHOPOIHAS, C HATMUMEM TTPUTOPEJTBIX
yacTuil, (mpurapa). st dopMupoBaHus KelaeMoii OGHOPOLHOM
KOHCUCTEHIIMU CYXOTO MOJIOKa HeO6X0AYMO yCTpaHeHue U TIpe-
OyIpeXaeHyue 3Toro HepoctaTtka. C 3TO 1e/blo CefyeT B BO3-
MOYKHO KOPOTKMI CPOK BBITPYXKaTh CyX0€e MOJIOKO U3 CYyIIMIbHOM
GallHu, IPUMEHSITb U300 BO3IYXOBOIOB, IO KOTOPBIM TO-
psunit BO34yX MOCTYIIaeT B 30HY pacIibl/IeHUsT MOJIOKA, a Takxke
M30JIMPOBATh KOXKYX TYPOMHBI, OXJIAKIATb KOHYC PaCIbUISIONIE-
ro yCTPOJCTBA. BhIMoOnHeHMe 3TUX peKoMeHAALuii MO3BOJSET
YMEHBIIUTH KOJTMYECTBO MpUrapa B CyXOM MOJIOKe.

[MoBbIlIeHNe TeMIlepaTypbl BXOZsIlero Bo3ayxa co 160-
165°C 10 180-190 °C Ha TPSIMOTOUHBIX CYIIMIbHBIX YCTAHOBKAX
He BJIMSIET OTPUIIATEIBHO Ha KOJIMYECTBEHHBIN 1 KaueCTBEHHbIN
COCTaB aMVHOKIC/IOT, KOJIMYECTBO CBOGOIHOTO KMpa, KOJIMUECT-
BO BO3/lyXa B YaCTMUKaxX CyXOro MOJIOKa, CMauMBaeMOCTh U CKO-
pPOCTh pacTBOpeHus cyxoro nmpoxykra [1,38,51,52,53,54,55,56].

Oxnaxcdexue. TlokazaTesnn CyXOTro TOTOBOTO ITPOAYKTA TaK-
’Ke HaxOIsITCS B 3aBMCMMOCTM OT IIPaBUJILHOTO IIPOBeIeHMS
npoijecca OXJaXKIeHUsI CyXOro Mosjioka. TeMmIiepaTypa Cyxoro
MOJIOKA, BBIXOISIIEro U3 CYMIMIbHOM YCTaHOBKM, COCTaBJISI-
eT 60—-65 °C. Be3 NpUHYIAUTENIBHOTO OXJIAXKIEHUS TTOHVKEeHe

1. Introduction

One of the fundamental tasks of public authorities is to pre-
serve and strengthen the health of the population, including by
providing it with quality food products. At the same time, the most
important element of a healthy diet is food safety. In Russia, this
direction is also considered a priority and is based on a fundamen-
tal legal and regulatory framework. Thus, in the «Strategy for Im-
proving the Quality of Food Products in the Russian Federation
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TemnepaTypbsl 1o 20-25°C MOXeT IPOUCXOAUTH B TeueHue
O4YeHb JauUTeNnbHOro Bpemenu (18-24 yacos). Takoe npopoi-
SKUTEIbHOE BO3JIeJiCTBME BBICOKO TeMIlepaTypbl OTPULIATENb-
HO BJIMSET Ha KauecTBO M 6e30IMacHOCTh TOTOBOTO MPOMYKTA.
VXYALUIAIOTCS ero pacTBOPUMOCTD, TOSIBJISIETCSI CBOOOIHBIN
SKUP, KOTOPBI GBICTPO OKuciIseTcsi. Kpome aToro, cyxoe Mo-
JIOKO HeJlb3$ YIIaKOBbIBATh B HEOXJIaXAEHHOM BUJIe, ITI0CKOJIb-
Ky B IIpOLIECCe er0 HeperyJiupyemMoro AOOXJakOeHus B Tape,
B Macce IpoAyKTa o6pa3yeTcsl KOHIEeHcaT, ClIOCOGCTBYS MOSIB-
JIEHUIO PA3JIMYHBIX OPTAHONEITUYECKUX, GU3UKO-XUMUYECKUX
Y MUKPOOMOOTUYECKUX TIOPOKOB.

J171s1 CKITI0OYeHYSI BOSHUKHOBEHMS B CYXOM MOJIOKEe 3TUX He-
671aTOTIPUSITHBIX (PAKTOPOB €r0 BBIBOIAT M3 OALTHU CYIIMUIbHOI
YCTAHOBKM LITHEKOM WM CKpebKaMM, IIPOCeuBaloT, IOC/e Yero
OXJIQXKAAKT HA OXJIaJUTENSIX Pa3IMUYHbIX KOHCTPYKLMI(B ITHEB-
MOTPAHCIIOPTE, anapaTax ¢ BUOPOKUISIIIVM CJI0eM U Ip.) OO
TemIepaTypbl — He Bbilre 25 °C. [Toce yero oxyiaskaeHHbI ITPO-
JIYKT HaIpaB/sIOT Ha yIaKOBbIBaHME M JajbHejilllee 4,00X/a-
KIeHNe B IOMelleHe C peryaupyemMon TeMmnepaTypoit.

B cBg3M C BBINIEM3/IO)KEHHBIM Ba)XKHEMIUMM ITOKa3aTeseM,
KOTOPBIif HEMOCPeICTBEHHO BJMSIET HAa KauecTBO U Ge3omac-
HOCTb CYXOTO MOJIOKA, SIBJISIETCSI MaccoBasl JOJS BJIarM B HeM,
KOTOpasi He JOJDKHA ITPpeBbILIaTh 5 %. [TOBbIlLIEHHOE COlepyKaHMe
(6omee 7 %) IPUBOOUT K ITOSIBJIEHMIO TIOPOKOB BKyca (HEUMCTBHIIA,
3aTXJ/IbI/l TTPUBKYC BO3HMKAET BCIENCTBME M3MEHeHUi B 6el-
KOBOJ1 (hase, py 3TOM OOHAPYKUBAIOTCS TPUAEKAHOH-2, OEH-
3a/bgerny, anetodeHOH, IUXJIOPO6eH30/1, amMuHoaleToGeHOH
U Opyrue COoequHEeHMs]), KOHCUCTEHLI MM (KOMKOBaHUE), YXY[I-
HIeHUI0 PU3UKO-XMMUYECKUX XapaKTEPUCTUK (CMauYMBaAEMOCTb,
PacTBOPMMOCTD, TaK KaK 06pa3yioTcst IJI0OX0 paCTBOPUMbIE aMM-
Hocaxapa). OgHaKko MMelTCs JaHHbIe, YTO ¥ Upe3MepHO HU3Koe
comepkaHue Biaru (MeHee 2,4 %) TOXe HETaTMBHO BJIMSET Ha
KauecTBO CYXOTO MOJIOKA, CIIOCOOCTBYSI BO3HMKHOBEHUIO CaJIM-
CTOrO NPMBKYycCa B IIpoLecce xpaHeHus [13,38].

4. 3akia0ueHue

[IpyHMMas BO BHMMaHMeE U3JIOKEHHOE BBIIIE B YACTU TPOU3-
BOJICTBA OCHOBHBIX BMIOB MOJIOUHBIX KOHCEPBOB, MOKHO ClIeIaTh
BBIBOZl, UTO MOJyuYeHMe 6e30TacHOi KOHCEPBUPOBAHHON MO-
JIOUHOJi MPOAYKLVY SIBJISIETCSI Pe3YIbTaTOM KOMILIeKca 3 dex-
TMBHO OCYIIECTBJIEHHBIX TEXHOJIOTMUECKUX OTepanuit(oT Io-
JIYUeHUST VICXOMHOTO ChIPbSI IO BBIMYCKA TOTOBOV ITPOMYKIIVNA)
C 06si3aTeNIbHBIM COO/IOeHMEeM IPOM3BOACTBEHHBIX IapaMe-
TPOB ¥ KOHTPOJIEM KPUTHUECKUX Touek. LlInpokoe mcmonb3o-
BaHME COBPEMEHHBIX M VHHOBAIMOHHBIX TEXHOJIOTUUECKUX
pellleHnii Croco6CTBYeT CO3MAHMIO KaueCTBEHHBIX U KOHKY-
PEHTOCITOCOGHBIX MOJIOUHBIX KOHCEPBOB. IIpu obecreueHun
MOJIOUHO-KOHCEPBHOM OTPaciu HEOOGXOAMMBIM KOMMUECTBOM
KaueCTBEHHOTO ChIPOTO MOJIOKA, & TaKKe, UCTIONb3YsI MMEIOIIN-
ecsl B HaJIMYMM OTEUYEeCTBEHHbIE MPOV3BOACTBEHHbIE MOITHO-
CTY, HAYYHO-YUCC/IeNOBATENbCKYIO ¥ HOPMaTUBHO-TEXHUYECKYIO
6a3bl MMPOBOTO YPOBHSI, Hallla CTpaHa B O/msKaiiieM Gymyiiem
MOJKET IOJTHOCThIO OTKAa3aThCsI OT MMITOPTMPOBAHMUST MOJIOUHBIX
KOHCEPBOB, B MTEPBYI0 OUEPENlb CYXOTO IELHOTO U 00e3KUpPEeH-
HOTO MOJIOKA.

until 2030» (RF Government Decree No. 1364-r of June 29, 2016)
and TR021/2011 «On the Safety of Food Products» (hereinafter —
TR TS021/2011) the term «Safety of Food Products» is defined as
«the state of food products, indicating that there is no unacceptable
risk, associated with adverse effects on humans and future genera-
tions». The solution of the above task among other things can be
achieved through a systematic management approach that encom-
passes all factors in the formation of product quality and safety.
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In the dairy industry of Russia the most widely used follow-
ing quality and safety management systems [1,2,3,4]:

GMP (Good Manufacturing Practice);

HACCP (Hazard Analysis and Critical Control Points);

QMS (Quality Management System).

The widespread introduction of the above systems in the
dairy industry enterprises in the process of canned products cre-
ation are guaranteed to receive enable sanitary and safe canned
milk of high consumer quality.

The main types of canned milk (sterilized condensed milk,
condensed milk with sugar, dried milk) contain from 28 % to 96 %
of milk solids, have long shelf life, are profitable for transporta-
tion and storage. In people’s nutrition, canned milk takes a sig-
nificant place for a number of reasons. First, they have social sig-
nificance. Taking into account the territorial peculiarities of the
Russian Federation, where in some regions due to geographical
and climatic conditions the development of dairy farming is dif-
ficult or economically impractical, it is not always possible to
supply the population with liquid dairy products. In these re-
gions, the population can be provided with canned dairy prod-
ucts either at the expense of its direct consumption, or use for
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the production of almost any products on a dairy basis. Secondly,
due to its high nutritional value and long shelf life, canned milk
has indisputable strategic importance, since created by using
them food supplies, ensure food independence, which in turn is
one of the economic security component of any country [5,6,7,8].

TR TS021/2011 and TR TS033/2013 «On the Safety of Milk
and Dairy Products» (hereinafter — TR TS033/2013) set safety
standards for milk and dairy products, including, among other
things, maximum microbiological levels and allowable limits of
potentially hazardous substances content in canned milk.

Table 1 presents in unified form the permissible levels of
content in canned milk the following microorganisms:

quantity of mesophilic aerobic and facultative anaerobic

microorganisms (QMAFAnM);

coli group bacteria (CGB);

pathogenic microorganisms, incl. bacteria of the genus

Salmonella;

Staphylococcus aureus.

In Table 2 shows the maximum limits of potentially hazard-
ous substances (toxic elements, mycotoxins, antibiotics, pesti-
cides, radionuclides, dioxins, melamine), the excess of which,

Table 1

Acceptable Microbiological Standards of Canned Milk Safety

QMAFANM, CFU/cm? (g),
not more than

Name of the Main Types
of Canned Milk

Industrial sterility requirements:

CGB (coliforms)

Volume (Mass) of the Product, cm3 (8), in which are not allowed

pathogenic,
incl. bacteria of the
genus Salmonella

Staphylococcus aureus

a) after thermostatic aging at 37 °C for 6 days, the absence of visible defects and signs of spoilage (inflation of

Sterilized Condensed Milk b) after thermostatic aging:

the package, change in appearance, etc.), no change in taste and consistency;

— changes in titratable acidity are not allowed;
— in a microscopic preparation should not be detected the microbial cells

Condensed Milk with Sugar:

— in consumer packaging 2x10*
— in shipping container 4x10*
Dried Milk:

— for direct consumption 5x10*
— for industrial processing 1x10°

Acceptable Levels of Potentially Hazardous Substances Content in Canned Milk

Indicator Name

sterilized condensed milk

Toxic elements, mg/kg,
not more than:

— lead 0,3

— arsenic 0,15

— cadmium 0,1

— mercury 0,015

— tin (for products in a tin container) 200,0

— chrome (for products in chrome tare) 0,5

Mycotoxins (aflatoxin M,), mg/kg, not more than 0,0005

Antibiotics, mg/kg: Not allowed

— Levomycetin (< 0,0003)
Not allowed

— tetracycline group (<0,01)
Not allowed

— streptomycin (<0,2)
Not allowed

— penicillin (< 0,004)

Pesticides, mg/kg, not more than

(in terms of fat):

— hexachlorocyclohexane (a, B, y-isomers) 1,25

— DDT and its metabolites 1,0

Radionuclides, Bg/kg, not more than: 300

— specific activity of cesium-137 100

— specific activity of strontium-90

Dioxins, mg/kg, not more than (in terms of fat) 0,000003

. Not allowed
Melamine, mg/kg <1,0)

1 25 —
1 25 —
0,1 25 1
0,1 25 1
Table 2
Acceptable level in
condensed milk with sugar dried milk
(in terms of the reduced
product)
0,3 0,1
0,15 0,05
0,1 0,03
0,015 0,005
200,0 200,0
0,5 0,5
0,0005 0,0005
Not allowed Not allowed
(< 0,0003) (< 0,0003)
Not allowed Not allowed
(<0,01) (<0,01)
Not allowed Not allowed
(<0,2) (<0,2)
Not allowed Not allowed
(< 0,004) (< 0,004)
(in terms of the reduced
product)
1,25 1,25
1,0 1,0
300 500
100 200
0,000003 0,000003
(in terms of the reduced
Not allowed product)
(< 1,0) Not allowed

(<1,0)
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even for one of the groups listed, turns canned dairy products
into products that absolutely pose a risk to the health of the
population when it is used.

In addition to safety, which is the main characteristic of any
food production, organoleptic and physicochemical indicators
are considered to be integral components of quality. The follow-
ing standards apply to condensed and dried milk on the territory
of the member countries of the Customs Union:

GOST 34254-2017 «Canned Milk. Sterilized Condensed Milk.

Specifications»;

GOST 31688-2012 «Canned Milk. Milk and Cream Sweetened

Condensed. Specifications»;

GOST 33629-2015 «Canned Milk. Dry Milk. Specifications».

The above standards standardize the organoleptic and physi-
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cochemical requirements for preserves in the ranges of low-fat,
partially defatted and whole types of products. In order to facili-
tate the perception of the data, Table 3 and Table 4 show their
main organoleptic characteristics and generalized physico-
chemical values, taking into account the corresponding identifi-
cation values of TR TS033/2013 [9,10,11,12,13,14].

The production of canned dairy products, meeting the re-
quirements, given in Tables 1,2,3,4, is the result of three basic
factors: feedstock quality, efficiency of technological process
and storage conditions.

The basis of all existing methods of preserving various food
raw materials, including milk, is the regulation of biological and
biochemical processes. The methods of canning are numerous
and varied, but they are all based on three basic biological prin-

Table 3

Organoleptic Indicators of Canned Milk

Milk Characteristics

Indicator Name - .
sterilized condensed milk

Appearance and . L
Consistency Homogeneous, moderately viscous liquid
White or white with a light cream color, uniform

Colour throughout the mass

Pure with a specific sweetish-brackish aftertaste,
Taste and Smell

temperature pasteurization, or melted milk without
foreign flavors and smells

condensed milk with sugar

White or white with a light cream color,
uniform throughout the mass

characteristic of condensed milk, subjected to high- The taste is sweet, pure with a pronounced
taste and smell of pasteurized milk

dried milk

Homogeneous, viscous throughout the
mass without the presence of sensible
organoleptic lactose crystals

Homogeneous small dry powder

White or white with a light cream
color, uniform throughout the mass

Pure, typical to pasteurized milk

Physical and Chemical Parameters of Canned Milk

Indicator Name

mass fraction of moisture,%

mass fraction of dry milk residue (DMR),%

mass fraction of fat,%

mass fraction of sucrose,%

mass fraction of lactose,%

mass fraction of protein in skimmed dry milk residue (SDMR),%, not less than
Solubility index, cm3 of wet sediment, not more than

Purity group, not less than

Acidity, °T

Viscosity, Pa-s

Allowed sizes of lactose crystals, pm, not more than

Table 4
Norm for Milk
condensed milk it sugar dried milk
75,0-80,0 26,0-30,0 4,0-5,0
- 26,0-28,5 _
0,2-16,0 0,2-16,0 0,1-41,9
- 43,5-46,0 _
- - 31,5-54,0
34,0 34,0 34,0
- - 0,2
1 1 I
50-60 48-60 14-21
- 3-15 _
- 15 —
Table 5

Biological Basis of Milk Conservation

Conservation

Principle Modification

Essence
Biosis
materials and products and use of their
natural immunity, counteracting the de-
velopment of the spoilage process

Abiosis The complete cessation of all vital pro- Thermobiosis
cesses in raw materials, products and mi-

croorganisms in them

The state of bacteria, in which vital pro- Osmoanabiosis
cesses are rapidly slowed down and sup-
pressed by using physical, chemical and
biological factors, under the influence
of which microorganisms are brought
into anabiotic state, as a result of which
the vital processes in raw materials and

products, as a rule, cease

Anabiosis

Xeroanobiosis

Maintenance of vital processes in raw — -

Milk processing at high plus tem-
peratures

Increasing the osmotic pressure
at the solution-microbial cell
boundary due to the use of osmot-
ically active substances

The removal of water from the
product by drying, which leads
to plasmolysis of the microbial

Additional Information with Regard
to Canned Milk

Provides a short-term preservation of dairy
raw materials before processing at 24-48h
(filtration, cooling, separation and other op-
erations, aimed at maintaining bactericidal
properties)

Sterilized Condensed Milk

Sterilization in the package or in the stream

Techniques

Condensed Milk with Sugar

Sucrose is used as an osmotically active
substance. An important condition for good
product stability is the initial low seeding of
raw materials. Usually used in combination
with heat treatment

Dried Milk
Drying using different types of dryers

cell due to the osmotic release of
moisture
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Fig. 1. Generalized Scheme of the Main Types of Canned Milk Production

ciples: biosis, anabiosis and abiosis. None of these principles can
be implemented in its pure form in the practice of dairy canning.
In general, the use of any one method of conservation is accom-
panied by the application of other principles [1,6,7]. In Table 5
lists the principles of conservation and their modification with
respect to the main types of canned milk.

Technological methods used in preserving milk in various
ways, largely determine the quality and safety of the finished
product. Thanks to special technological approaches (ster-
ilization, addition of osmotically active substances, drying),
canned milk can retain its original properties for a long time.
The process of preserving milk by any technological scheme is
a complex effect of various mechanical and thermal factors in
relation to raw milk. On obtaining the sanitary-safe finished
canned product of any type affects all applicable process steps,
starting from the acceptance of raw milk and then all the stages
of technological process up to the product sale to consumers
[8,15,16].

Technological operations, that make up the scheme for the
production of the main types of canned milk, can be divided into
two groups: general (including all types in the obtaining tech-
nology) and specific (inherent to a specific kind). A generalized
scheme of obtaining technology for canned milk is shown in
Fig. 1.

The scheme, shown in Figure 1, is of a fundamental nature.
Depending on the specific production conditions, associated
with hardware, technological features, etc., the sequence of both
general and specific technological stages can be changed. In par-
ticular, this concerns the homogenization and introduction of
stabilizer salts. The obligatory operation is the concentration of
milk solids by partial removal of moisture in vacuum evapora-
tors, followed by sterilization or the creation of a high osmotic
pressure, or by drying condensed milk.

Further successively examined the effectiveness of the im-
pact of each transaction technology for production of canned
milk in the finished product safety. It should be noted that the
technological methods, used in the production of traditional
canned dairy products, have a greater impact on microbiologi-
cal safety and only partly or indirectly on reducing the level of
potentially hazardous substances in finished products.

2. General Stages

Acceptance, preparation and storage of dairy raw materials.
Quality raw milk is a prerequisite for the production of high-
quality, safe and stable in storage canned milk. By the quality
of raw milk in the production of canned milk imply its safety,
chemical composition, physical properties, the ratio of individ-
ual components, sanitary and organoleptic characteristics, and
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in some cases its ability to not coagulate under the influence of
heat in certain high ranges [17,18,19,20].

The safety of raw milk (permissible levels of potentially haz-
ardous substances, microorganisms and somatic cells) is regu-
lated by TR TS021/2011 and TR TS033/2013. In addition, there
are two standards for raw milk on the territory of the Russian
Federation: GOST R52054-2003 «Natural Cow Milk — Raw Ma-
terials. Technical Conditions» and GOST 31449-2013 «Raw Cow
Milk. Technical Conditions» [21,22].

The production of canned milk from milk, meeting the speci-
fied standards, is allowed only under the following conditions:

lack of fodder flavor and smell;

values of titratable acidity should not exceed 19 °T for

sterilized condensed milk; for condensed milk with sugar

from 16 °T to 20 °T; for dried milk not more than 18 °T;
thermal stability of the alcohol sample for sterilized

condensed milk — not lower than Group IV.

The composition and properties of the main components of
raw milk depend on the breed of cattle, breeding, feeding ani-
mals, etc., are subject to significant seasonal fluctuations and
affect on the processing properties of processed milk and on the
quality of the finished product [1,20,23,24].

In accordance with TR TS033/2013, raw milk after milking
should be cleaned and cooled to a temperature of (4 = 2) °C for no
more than 2 hours. It is allowed to store it before the beginning
of industrial processing (including the period of storage of raw
milk, used for separation) at a temperature (4 * 2) °C not more
than 36 hours, including the time of transportation. That is, for
raw milk, the period between the end of milking and the begin-
ning of the technological process at the enterprise is allowed
up to one and a half days. During this period, raw and refriger-
ated milk stored in farms, further transported to a processing
enterprise and an intermediate reservation after the acceptance,
take place microbiological and enzymatic processes, generally
negatively affecting on the safety of milk. These processes are
mostly associated with the action of enzymes — protein sub-
stances, produced in animal tissues and by microorganisms. Of
the numerous enzymes present in milk, a significant negative
role belongs to lipases and proteases, the appearance of which
may have a native (true) or bacterial (microbial) origin.

Native enzymes are found in the blood and parenchyma of
the mammary gland of cows, participate in the secretory pro-
cess in the udder and are excreted with milk during milking. The
number of native enzymes in healthy cows with normal high-
grade feeding is almost constant.

Bacterial enzymes enter the milk due to infection of the
mammary gland or the vital activity of microorganisms, fall-
ing into the milk from the air, from milking equipment, storage
tanks, from the hands, etc., that is, the amount and activity of
microbial enzymes depend primarily on the hygienic conditions
of obtaining milk.

The action of native and bacterial lipases in milk and canned
milk is the formation of free fatty low-molecular acids, mono-
and diglycerides, an increase in the acidity of milk fat. These pro-
cesses can not be eliminated by cooling raw milk, and the prod-
ucts of lipolysis, which flows in raw milk, can not be removed by
any technological methods. The activity of native lipase can be
reduced and completely inactivated only by pre-pasteurization
of raw milk as soon as possible after milking [1].

Native and bacterial proteases are catalyzing the hydrolysis
of peptide bonds of milk proteins and their decay products. The
inactivation temperature of native lipase is about 70 °C.

Thus, the only possible and quite accessible ways of prevent-
ing the negative effects of lipase and protease are gentle treat-
ment of raw milk, its timely pre-pasteurization, prevention of
repeated infection with microflora after pasteurization, careful
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observance of the sanitary and hygienic conditions for obtaining
milk and its primary processing.

It should be noted as a positive factor for canned milk that
in TR TS033/2013 provided a preliminary heat treatment of raw
milk in cases when its acidity is between 19 to 21 °T, the duration
of storage without refrigeration than 6 hours; the duration of its
transportation exceeds the permissible period of storage, but not
more than by a quarter.

Considering the above, in order to obtain high quality and
stable milk preserves, it is necessary to slow down or stop mi-
crobiological, enzymatic and physicochemical processes in raw
milk as soon as possible after milking. This can be achieved
by preliminary heat treatment of raw milk, which stabilizes its
original properties. Ideally, if this operation can be performed
immediately after milking on farms or in the ground-up plants
at a temperature of (72%2) °C according to the following scheme:
cleaning, pasteurization, cooling to temperature (4%2)°C and
delivery to milk canning enterprise. If this is difficult, then it is
necessary to pasteurize the milk in a dairy factory immediately
after its acceptance and store the purified, pasteurized, chilled
milk before processing for canned milk. This contributes not
only to the rational organization of the plant (accumulate raw
materials per day and always begin its processing strictly at the
beginning of the morning shift), but also to improve the hygiene
culture of production, thereby ensuring the stability of obtaining
quality and safe finished products. In any case, it is preferable to
store not raw but pre-pasteurized milk.

As noted above, the storage of raw milk at low positive tem-
peratures, it is still undesirable biochemical processes take place,
adversely affecting on the quality and safety which are even more
exacerbated during storage of raw milk over 12 hours. This leads
to a deterioration in the indicators of finished products, namely:
increases the viscosity of condensed full-cream milk with sugar
and condensed sterilized milk, decreases the solubility of dried
milk and the recoverability of the condensed milk. It is espe-
cially undesirable to increase the acidity of raw milk intended
for the production of condensed sterilized milk, since as a result
of the action of lactic acid on the caseinate-calcium-phosphate
complex, milk becomes not heat-resistant and it is impossible
to obtain a high-quality sterilized product from it. Furthermore,
there is a violation of the salt balance in milk, activated lipoly-
sis and proteolysis processes, there is an intensive development
of psychotropic microorganisms with proteolytic activity, from
the protein micelle partially allocated phosphorus, calcium and
soluble B-casein, accumulated free fatty acids, partially occurs
protein hydrolysis, violated membranes of fat globules, micelles
of casein acquire a soft, jelly-like condition. As a result, there are
vices of almost all of the organoleptic characteristics that can
result in poor quality and unsafe of canned milk.

The scientific research works of the All-Russian Research
Institute of the Dairy Industry and practical approbation of the
results, obtained at the plant, has proved that storing pasteur-
ized chilled milk before processing into canned milk contributes
not only to preserving and improving its thermal stability, which
is especially important when producing sterilized condensed
milk, but also stabilizing the properties of milk fat, which is es-
sential for getting quality dried milk. In pasteurized milk is the
increased fat resistance to oxidation is due to the inactivation
of lipolytic enzymes, the destruction of microflora with lipolytic
activity during the preliminary heat treatment.

Therefore, one of the ways to preserve milk for the produc-
tion of high-quality and safe products from a long shelf life is
pre-pasteurization of milk at a temperature of (72+2) °C imme-
diately after the suppliers accession, followed by cooling to a
temperature (4+2)°C and storage in this condition before pro-
cessing. Further processing of pasteurized chilled milk must be
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carried out with the use of regulated heat treatment regimes in
accordance with the technology of obtaining a specific type of
canned milk. The operation of preliminary pasteurization of raw
milk is additional in the production of canned food and in no
case excludes the mandatory heat treatment of milk before its
concentration [1,21,25,26].

An equally important technological operation for the pro-
duction of any safe dairy product is a mechanical treatment —
the purification of raw milk from foreign solid inclusions and
contamination of biological origin. Raw milk is cleaned both in
a cold and in a warmed state. Cleaning of cold milk is effective if
its acidity is not above 18 °T, and the number of microorganisms
does not exceed 5-10° CFU/cm?. Preferably, centrifugal cleaning
of milk is carried out at a temperature of 40-45 °C. At the same
time, not only mechanical impurities, but also bacterial cells and
coagulated protein particles are removed from the milk. Howev-
er, centrifugal cleaning on milk separators can not achieve com-
plete removal of bacterial cells from milk due to their small size
(0.5-8 pm). For this purpose, special centrifuges are used, that
is, the process of bactofugation is carried out. The treatment of
raw milk in bacterial separators (bactofugas) at a temperature of
(70%5) °C ensures the effective removal of up to 99.9 % of micro-
organisms from it, including the complete removal of the E. coli
and 90 % of the entire spore microflora [1,27,28,29,30,31].

Nevertheless, in order to achieve regulated indicators for
bacterial contamination, bactofugation should be used in com-
bination with pasteurization. This method of cleaning is very
promising for the production of canned milk.

Except raw milk for the production of canned milk, the fol-
lowing milk raw materials are used:

pasteurized cow milk — raw material in accordance with

GOST 32922-2014,

cream — raw material in accordance with

GOST R53435-2009, GOST 34355-2017;

skimmed milk — raw material in accordance with

GOST 31658-2012;

condensed milk — raw material in accordance with

GOST R53948-2010, GOST 34312-2017.

It should be noted as a positive fact that the requirements
for all the above types of dairy raw materials are normalized by
national or interstate standards. This is an important factor in
obtaining high-quality and safe of finished products [25,32,33].

Another important factor in improving the efficiency of
canned milk technology is the quality and safety of drinking
water, which is used for the preparation of salts stabilizer so-
lutions and sugar syrup. In this connection, the processes of
preparation and purification of drinking water deserve special
attention [34, 35].

Milk components normalization. This stage of the techno-
logical process is used to regulate the content and the ratio of
the constituent parts of milk to produce finished products with
indicators, corresponding to normative or technical documen-
tation. Since raw milk, entering dairy plants, has differences in
nutrient composition, but within the limits of the standards act-
ing on it, the normalization of milk in the production of canned
milk is necessary to ensure the production of standard products.
Besides, the normalization provides for more economical use of
raw and materials, contributes to lower costs for raw materials,
steam, water, electricity, cold, and most importantly, from a se-
curity standpoint, it eliminates the standardization operation of
the finished product, which transfer the product’s assignment
from «for direct consumption» in «only for industrial process-
ing». Normalization is carried out by removing from milk or add-
ing to it its constituent parts in order to reduce or increase the
values of the mass fraction of fat, protein, dry substances. Sepa-
rating is used for this purpose, which allows to obtain skimmed
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milk, cream or normalized milk. As a rule, separation, as well
as purification of raw milk, is carried out at a temperature of
40-45°C. Separation at a higher temperature (60-85 °C) is ac-
companied by the accumulation of a large amount of separator
mucus, strong cream frothing and skimmed milk. The process of
separation is associated with certain mechanical effects, includ-
ing on the envelope of fat globules. Separation leads to an in-
crease in the amount of destabilized fat: if in raw milk the mass
fraction of destabilized fat from the total amount of fat is from 1
to 2.5 %, then after separation, depending on its fat content, this
figure increases to 5-9 % [1].

The specific of canned milk technology is the concentration of
milk solids by evaporation and drying it. As a result, in the product
unit of volume or mass, the total content of dry substance and
each of its constituent parts multiplies equally. In this regard,
during normalization, the same ratio between fat and milk solids
non-fat (MSNF), as well as between protein and MSNF, which is
regulated for the finished product, should be achieved. The classic
way of normalization is to mix the original milk with skim milk
or cream, obtained during separation, in ratios determined on
the basis of material balance. Errors in the calculations can have
negative consequences, lead to poor quality and unsafe of canned
milk, for example, with increased mass fraction of moisture or a
reduced content of sucrose, which will cause microbiological de-
terioration of products during storage [6,7,36].

Heat treatment (pasteurization). The purpose of this technol-
ogy stage of obtaining canned milk is destruction of microflora
and inactivation of enzymes, which adversely affect on the qual-
ity and safety of the finished product. In the dairy industry, there
are various kinds of heat treatment:

prolonged at low temperature;

short-term at medium temperature;

instantaneous at high temperature.

The effectiveness of these types of heat treatment in terms
of eliminating undesirable microflora is almost the same, but the
temperature regimes used, for example, in the production of rich
milk products or cheeses, are unacceptable in the production of
condensed canned milk and dried milk, as they do not ensure the
inactivation of lipase and protease. Therefore, in the production
of canned milk it is necessary to apply only high heating tem-
peratures (more than 90 °C). With such heat treatment not only
pathogenic microorganisms are destroyed, but also a significant
part of the total microflora of milk, including lipolytic and pro-
teolytic.

High-temperature pasteurization, destroying or suppress-
ing the activity of enzymes, allows to exclude the appearance
in canned organoleptic defects, caused by lipolysis and prote-
olysis. Studies, conducted in All-Russian Research Institute of
Dairy Industry proved that in the production of canned milk it is
necessary to apply only high heating temperatures — (95+2) °C
and higher (107+2) °C without aging [1,8].

Pasteurization of milk is inevitably accompanied by changes
in its constituent parts (proteins and mineral salts). The impor-
tant quality indicators of canned food depend on the amount
and ratio of protein fractions and salt balance in milk: thermal
stability (for sterilized condensed milk), viscosity (for condensed
milk with sugar), solubility (for dried milk). Also, some structural
changes in fat globule envelopes are inevitable. Therefore, to en-
sure the stability of fat emulsion, in addition to minimizing the
mechanical effect on the dispersed phase of milk, it is necessary
to choose the correct heat treatment regimes. Prolonged aging
of milk at high temperatures can cause significant denaturation
of structural proteins of fat globule membranes and a violation
of their integrity. Which would entail a deterioration of canned
milk quality indicators. To avoid this, additional dispersion of fat
is used by homogenization [24,37].
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In the production of sterilized condensed milk, as indicated
earlier, heat treatment promotes an increase in the thermal sta-
bility of milk when it is sterilized, which is due to the amount
and ratio of mineral components and the state of the protein
fraction, that is controlled by the alcohol sample. However, it is
not always sufficient to test thermal stability only on an alco-
hol sample. It is desirable to additionally control salt balance in
milk, using phosphate and calcium samples, which are also char-
acterize the milk thermal stability.

When producing condensed milk with sugar, it is necessary
to take into account the effect of the temperature treatment of
milk on the finished product consistency, which in turn depends
on the properties of raw milk, that change throughout the year.
Long-term studies of the All-Russian Research Institute of Dairy
Industry have shown that seasonality has a noticeable effect on
the following properties of milk: the casein dispersion, the com-
position and ratio of casein fractions and fractions of whey pro-
teins, the minerals amount and ratio, the denaturation degree of
proteins complexing during heat treatment, heat resistance, lip-
ids properties, fatty acid and group composition of lipids, vita-
min composition. The specified changes essentially influence on
the technological properties of milk at its processing, and con-
sequently, on indicators of canned food quality. At all tempera-
tures of heat treatment (from 75 to 130 °C), the viscosity of the
condensed rich milk with sugar, produced in the summer, is up
to 2-3 times higher than the viscosity of the products, produced
in winter, but is within the requirements of the standard (from
3 to 15 Pa-s). The exception is a summer product with the use
of a pasteurization temperature of 95 °C. Its viscosity at storage
exceeds 15 Pa-s, which does not comply with the standardized
range. Increased viscosity in this case is due to seasonal changes
in the properties of milk protein-raw materials. To improve the
consistency of the product during this period, it is possible to
increase the heat treatment regimes up to 105-130°C. It is eco-
nomically most expedient to apply a heat treatment tempera-
ture of 105-107°C [1,6,7,8].

When producing dry milk, the temperature regimes of pas-
teurization of normalized milk before evaporation affect on the
quality of the finished product and its safety. The quality of dry
rich milk, as well as condensed rich milk with sugar, is due to
the degree of denaturation of proteins and the inactivation of
lipolytic and proteolytic enzymes during pasteurization. Ther-
mal treatment conditions depend on the solubility of dried milk
and its resistance to oxidative deterioration. The most favorable
is the temperature of pasteurization 90-95 °C without exposure.
Pasteurization at a temperature of 95 °C promotes an increase in
the activity of sulfhydryl groups (S-H), which have antioxidant
properties. However, as a result of milk pasteurization at a high
temperature, occurs the denaturation of whey proteins, which
worsens the solubility of dry rich milk. To improve the solubil-
ity of dried milk by reducing the amount of insoluble residue
in it, it is recommended to centrifugally clean not only raw, but
also pasteurized milk. Due to such an operation amount of in-
soluble precipitate in the product is reduced by half, the solu-
bility of powdered milk is increased by 5 %. The product quality
indicators are significantly improved, which contributes to the
expansion of the use of dried milk. Therefore, in order to im-
prove the quality and firmness of dried rich milk during storage,
it is necessary to apply a pasteurization temperature of at least
95°C and centrifugal purification of pasteurized milk. Further-
more, as noted above, to improve the performance of powdered
milk is recommended to use of pre-pasteurization. The modes of
pasteurization in the production of dry skim milk are the same
as for the rich. In foreign practice, other regimes are used and
produce dried milk of various classes of heat treatment: low-
temperature, moderately-temperature and high-temperature.
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Depending on the class of heat treatment, dried milk can be
purposefully used for the production of not only different dairy
products, but also widely used in the production of many types
of food products. Currently, for the first time in dairy practice in
GOST 34255-2017 «Canned Milk. Dried Milk for the Production
of Baby Food» included the indicator «Heat Treatment Class»
with a norm not less than 4.5 UMSPN (mg/g of product), where
UMSPN is the undenatured whey protein nitrogen concentra-
tion. This value corresponds to moderately heat treatment of
milk [1,6,7,8,9,38].

Evaporation (concentration). In the canned milk production,
one of the main operations of the technological process is the
evaporation of milk, consisting in concentrating the pasteurized
milk without dividing its dry residue into its constituent parts.
This ensures a fairly complete properties preservation of natural
milk after the canned food restoration by adding water. Vacuum
evaporators are used for milk evaporation.. Milk evaporation
(concentration) in these devices is the removal of free water in
the vapor state. By the multiplicity of concentration, canned
milk is divided into condensed (concentrating in 2.2-2.5 times)
and dry (concentrating in 8-10 times). When evaporating, the
composition of pasteurized milk acquires conformity with stan-
dardized norms. Depending on the type of preparation required
of canned milk, the evaporation is carried out to varying degrees.
In the production of condensed sterilized milk, the mass fraction
of milk solids is adjusted to 25.5-28.5%, dried milk to 48-50%,
and to obtain condensed milk with sugar, the content of milk and
sugar solids is up to 72-74%.

The quality and safety of the finished product fully depends
on the correctness of the pasteurized milk evaporation process.
When evaporating in a vacuum apparatus, together with water
vapor and gases, part of the low-molecular fatty acids (15% of
the initial amount), unwanted feed smells or other origin, are
removed. However, some of the native aromatic substances are
removed, acidity and viscosity are increased, most of the ion-
ized calcium and magnesium are transferred to the bound state,
the molecular weight of the casein particles in the evaporated
mixture with 30 % solids content is increased fourfold, and from
42 % — seven times.

With increasing of dry substances concentration, the ther-
mal stability of condensed milk decreases. This dependence has
a linear character with respect to the heating temperature and a
logarithmic relationship with respect to the evaporation dura-
tion [1,6,7,8].

Regardless of the evaporation ratio, the fat remains in the
emulsion state. Fat balls come together, but not connected. Fat
concentration during evaporation increases the viscosity of the
condensed product, but if fat emulsion does not previously de-
stabilize during processing of raw milk from acceptance to evap-
orating inclusive, does not lead to the formation of a fat phase
new structure [37].

In the production of sterilized condensed milk using vacu-
um devices of the circulation type, the evaporation should be
completed when dry matter reaches 25.5-26.0%, the density
at 20°C should be in the range of 1061-1063 kg/cm?. When us-
ing three-hull installations with a falling film, the evaporation
temperature of milk should not exceed 78-80 °C in the first case,
65-67 °C in the second one, and 48-56 °C in the third.

In the production of condensed milk with sugar, the evapo-
rating process occurs at one time with the introduction of sugar
into the vacuum apparatus in the form of an aqueous solution.
This technological process operation will be described below in
describing the specific stage of sugar syrup preparation and in-
troduction into the condensed mixture. The boiling point of milk
in the circulation vacuum-evaporator during the whole evapo-
rating process should be as low as possible and not exceed:
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for single-hull vacuum evaporators in the middle of cooking

from 54 °C to 58 °C and at the end — from 60 °C to 64 °C;

for double-hull vacuum evaporators from 70°C to 80°C in

the first casing and from 50 °C to 54 °C in the second casing.

Depending on cooling method, the evaporating is terminated
at the following values of the moisture mass fraction in the milk-
sugar mixture:

when cooled by self-vaporization in vacuum crystallizers,

29-34% (depending on the type of condensed milk with

sugar), taking into account the additional vaporization of

moisture upon cooling in a vacuum crystallizer (when the
temperature of the mixture is lowered by 10 °C, about 1% of
moisture evaporates);

upon cooling by heat exchange — 26.5-30.0 % (depending on

the condensed milk with sugar type).

In the production of dry milk, the evaporation degree affects
on the particle size of the finished product, which determines
its solubility and wet ability. With an increase in the degree of
evaporation, the particles of dry milk grow larger, and, converse-
ly, if the degree of concentration is insufficient, the particles of
dry milk will be small, containing a lot of air. Such a product
will have a large contact surface with air, which determines the
oxidative damage of dried rich milk during storage. The increase
of dry substances in condensed milk from 30 to 48 % ensures a
reduction in the number of particles of the smallest fraction of
dry milk by half, and the volume is more than ten times, which
has a positive effect on the quality of the finished product and its
storage stability. With excessive milk evaporating, the resulting
dry product is slowly cools down, which can worsen its micro-
biological indices, quickly cracks, it displays a salty and rancid
aftertaste.

The optimum evaporation degree of milk in the circulation
apparatus is 43-48 % with a concentrating time of 50 minutes.
In apparatus, working on the principle of falling film, the op-
timum degree of evaporation is 52-54% with a concentrating
time of 3 to 5 minutes. Under such conditions, the content of
large particles (30—-60 pm) in dry milk exceeds 50 %. Wet ability
of this product is better, and the air content in dry milk is less
(18-20%) [1,8,38].

3. Specific Stages

Homogenization. Since homogenization can be applied at
various stages of the technological process, including before
pasteurization, it can also be attributed to the main stages of the
canned milk technology.

Homogenization is the most powerful technological factor,
affecting on the quality of the finished product, which forms its
homogeneity (for condensed canned goods) and the stability of
the fat phase (for dry canned goods). In addition, this techno-
logical stage contributes to a decrease in the content of nitrates
and nitrites in milk (if their presence was documented). In the
process of milk homogenization from fat globules, there is a re-
lease of enzyme-xanthine oxidase, which has nitrate reductase
and nitrite reductase activity. This enzyme restores nitrates and
nitrites to ammonia, which easily melt away in subsequent pro-
cessing steps.

In production of sterilized condensed milk the follow-
ing modes of homogenization are used: temperature 65-76°C
and total pressure (18%+1) MPa, including in the second stage
(3,0%0,5) MPa.

In the production of condensed milk with sugar (except for
fat-free milk), homogenization is carried out at a temperature of
55-80°C and the following pressure for:

single-stage homogenizer — 7-15 MPa;

two-stage homogenizer — in the first stage 7-15 MPa, in the

second stage (3,0 = 0,5) MPa.
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To reduce the mass fraction of free fat in dried milk, the
condensed milk is homogenized at the temperature from which
it leaves the vacuum evaporator (but not below 45°C) and the
pressure on:

single-stage homogenizer — (10 * 3) MPa;

two-stage homogenizer — in the first stage (10+3) MPa, in

the second stage (3,0+0,5) MPa [8,38].

Sterilized condensed milk.

Sterilization. This is the main specific operation of the tech-
nological process in the condensed sterilized milk production.
Sterilization destroys the vegetative and partially spore micro-
flora, which protects the product from spoilage for a long time.
In addition, sterilization significantly reduces the content of
antibiotics. After such heat treatment, the milk remains in the
45-50% of their initial value, while, for example, only of a minor
failure occurs during pasteurization, and the majority (80-92 %)
in milk is retained. To date, thermal sterilization is used on an
industrial scale. In this case, the range of applied temperatures
is in the limit from 107 to 140°C with exposure from several
seconds to tens of minutes. Taking into account the mechanism
of energy input to the product and the way to ensure the re-
sultant biological principle (abiosis), sterilization can be intro-
duced into the technology of obtaining practically any sterilized
canned products in two ways:

the first — the product is sterilized after preliminary

processing, after which it is packed under strict aseptic

conditions;

the second — the product after preliminary processing is

packed in a consumer container and sterilized in it.

Advantages of the first technology: a less prolonged thermal
impact (as a consequence — minimal signs of quality loss), a wid-
er range of possible consumer packaging, relatively less energy.

Disadvantages of the first technology: the high cost of new
equipment and its inadequate prevalence in the territory of the
Russian Federation.

Advantages of the second technology: the availability of uni-
versal equipment, designed for products sterilization in differ-
ent types of packaging, and its prevalence in enterprises, higher
efficiency of preservation.

Disadvantages of the second technology: more severe re-
gimes of thermal temporary exposure, and as a consequence, the
specific organoleptic properties manifestation.

In the case of sterilized condensed (concentrated) milk in
our country, both versions of the technology for its production
are used. But in view of various circumstances (the equipment
of milk-canning combines with continuous hydrostatic or rotary
type sterilizers, in the 60-80s of the last century, the lack of spe-
cialized packaging, etc.) the second technology still has the wid-
est distribution, that is, condensed (concentrated) milk packed
in metal cans (tin) No. 7 is subjected to sterilization [8].

In any production option, the condensed milk is subjected
to high temperatures. If it does not have sufficient thermal sta-
bility, then in the finished product will appear flakes of protein,
it will gelling or coagulate, that is, on the organoleptic indica-
tors will not match the standard. Therefore, for the production
of quality sterilized condensed milk, the raw materials are care-
fully selected, checking its thermal stability. Long-term studies
of the milk thermal stability in raw material zones, that provide
canned milk enterprises with raw milk, showed, that 60-70% of
incoming milk can be processed annually for condensed milk, in
summer (July, August) and early autumn (September) and only
30-40% in the remaining months of the year. This situation can
not satisfy the needs of industry and consumers. In this regard,
it is necessary to have milk, suitable for production of sterilized
product throughout the whole year. To this end, it is necessary to
carry out a directed formation of its properties: purify raw milk,
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pre-pasteurize, cool and store until processed in a pasteurized
and chilled form. But this is not enough. The process of milk
evaporating before sterilization, even if the milk was prepared
or formed by heat-resistant, is almost always accompanied by
a violation of salt balance. In general, there are changes in pro-
tein substances and mineral composition, since all components
of milk are concentrated in 2.2-2.5 times. Condensed milk with
a disturbed salts balance, changed properties and increased
protein content will not survive under sterilization regimes, co-
agulate and will be a substandard and sometimes unsafe prod-
uct under certain circumstances. Restoration of the balance is
achieved by adding salts-stabilizers. In accordance with the cur-
rent GOST R54666-2011 and the draft interstate standard, the
following salts are allowed:

sodium citrate (E331i, E331iii), potassium citrate (E332ii,

E332iii);

sodium phosphate (E339i, E339ii, E339iii), potassium

phosphate (E340i, E340ii, E340iii);

sodium pyrophosphate (E450i, E450ii, E450iii), potassium

pyrophosphate (E450v);

sodium triphosphate (E451i), potassium triphosphate
(E451ii);

sodium polyphosphate (E452i), potassium polyphosphate
(E452ii).

All of the above food additives are allowed for use as sta-
bilizers TR TS029/2012 «Safety Requirements for Food Addi-
tives, Flavors and Technological Process Aids» (hereinafter —
TR TS029/2012).

Although each dairy enterprise has a relatively stable raw
material zone, but the composition of incoming raw milk is con-
stantly changing under the influence of many factors (the pe-
riod of the year, the conditions of feeding, etc.). As a result, the
company’s laboratory is working on the selection of stabilizer
salts, taking into account the salt composition of the original
milk in order to increase the condensed milk thermal stability
during sterilization. The mass fraction of the added salt-stabi-
lizer is determined from the results of condensed milk samples
sterilization with different mass fractions of salt. Based on the
obtained results, calculated the total mass of the added to the
condensed milk salt before sterilization. Before condensed milk
packing the, carried out a trial sterilization of its samples from
each cooking. Condensed milk, which has survived in trial steril-
ization, is sent for bottling.

The intensity of milk protein and mineral substances in-
teraction, stabilized by salt, depends significantly on the time
of application of the salt-stabilizer and on the duration of its
interaction with milk caseinate-calcium-phosphate complex.
Directing condensed milk with salts-stabilizers for sterilization
immediately after application or after 2-3 hours of exposure is
not recommended, especially if the product is produced in late
autumn or early spring periods, as it can occur significant dete-
rioration in consistency — excessive evaporating until the for-
mation of a mushy masses. The product has a minimum viscosity
when keeping the condensed milk with any salts-stabilizers un-
til sterilization for 6 hours (range 5-7 hours). Subsequent aging
of the condensed stabilized milk leads to the reverse phenom-
ena, that is, with an increase in exposure over 7 hours, the vis-
cosity of the product increases again. This pattern is manifested
by the addition of various salts and their mixtures, regardless of
the type and amount of introduced salt. When adding salts-sta-
bilizers into pasteurized milk before evaporating, this regularity
is manifested under the condition, that the total duration of milk
with salt interaction before sterilization, covering pasteuriza-
tion, evaporation, homogenization, cooling, is at least 4 and not
more than 7 hours. Salts-stabilizers are introduced in the form of
a 10-25% of aqueous solution [1,8,39].
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To achieve the necessary sterilization effect, the condensed
milk is sterilized in a tin No. 7 at a temperature of 116—-118°C
with an exposure time of 15-17 minutes. This regime slightly
changes the organoleptic characteristics of the finished prod-
uct. The color can vary from white with a cream shade (before
sterilization) to cream (after), there is a taste of melted milk
and a slight deposit of protein on the inside of the cans. Along
with these changes, there is an increase in acidity, to some ex-
tent, vitamins are destroyed, observed chemical changes in milk
sugar and protein fractions. The use of «softened» sterilization
regimes makes it possible to produce a product with improved
organoleptic and physicochemical parameters. However, a de-
crease in temperature and a reduction in the time of its exposure
can cause negative changes in the product due to the preserva-
tion of the residual microflora and its development during the
storage of the product. Special drugs that have antibiotic prop-
erties are use to reduce the temperature of sterilization. In the
world practice and until recently in our country for this purpose
was used nisin (E234) — a drug of vital activity of a certain group
of lactic acid bacteria Streptococcus Lactic. Nisin is not used in
medicine, because it can’t be injected into the human body, ei-
ther intravenously, intramuscularly or orally, due to its specific
characteristics. Applying nisin simultaneously with heat treat-
ment, it is possible to effectively influence on spore-forming
bacteria under milder regimes, which in turn promotes more
complete preservation of nutrients. In accordance with RF TR
CU029/2012 nisin is related to preservatives and allowed only
for producing semolina puddings, mature and processed cheese,
cottage cheese and cream cheese «mascarpone» type, pasteur-
ized liquid egg products. In this connection, the use of nisin for
the production of sterilized condensed milk is prohibited.

Condensed milk with sugar.

Sugar syrup adding. As described above, sugar in the produc-
tion of canned milk is used to create a preservative effect by in-
creasing the osmotic pressure in the product (more than 16 MPa).
GOST 33222-2015 «White Sugar. Technical Conditions» (instead
of GOST 31895-2012) normalizes the requirements for various
types of sugar: crystalline, lump, sugar powder. In the produc-
tion of condensed milk with sugar, is used crystalline sugar with
a chromaticity of no more than 0.8 conventional units, which
corresponds to 104 units of optical density, and reducing sub-
stances (in terms of dry matter) not more than 0.05% of the
mass fraction. These requirements in accordance with GOST
33222-2015 meet the white sugar categories extra, TS1 and TS2.
Taking into account the economic component, it is advisable to
use on an industrial scale sugar of the TS2 category, which has
the following main characteristics: white color, homogeneous
loose consistency, sweet taste, sucrose mass fraction not less
than 99.7 %, mass fraction of moisture not more than 0.12 % the
proportion of reducing substances (in terms of dry matter) is not
more than 0.04 %, the color in the solution is not more than 104
units of optical density.

Arrived at the canned milk enterprise sugar, to avoid mois-
ture and increase the amount of reducing substances in it, as
well as the evolution of microorganisms, should be stored in a
dry, well ventilated room with a relative humidity of not more
than 70%. Humidification of sugar leads to the appearance
of various defects: loss of flowability, the presence of lumps,
changes in taste, smell, color, the formation and accumulation of
reducing substances, melanoidins, change in color. This creates
favorable conditions for the life and growth of microorganisms,
which in turn can cause microbiological damage in the sugar, for
example, mucus (Leuconostocdextranicum, Leuconostoc mes-
enteroides), flat acid spoilage (thermophilic spore-forming bac-
teria), molding (Catenularia Fuliginea), mold formation (yeast
genus Zygosaccharomyces). It should be noted that sugar is the
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main source of thermophilic anaerobic microorganisms enter-
ing the canned product (their spores possess exceptionally high
thermal stability and are preserved even during sterilization), as
well as yeasts and molds, which are distributed by the enterprise
through air streams, production utensils, clothes and hands of
the personnel. In this regard, the sugar warehouse and the room
where it is heat-treated (the preparation of sugar syrup) must be
isolated from the production facilities of the enterprise in order
to exclude the possibility of their microbiological contamination
[8,40].

In this regard, the sugar warehouse and the room where it
is heat-treated (the preparation of sugar syrup) must be isolat-
ed from the production facilities of the enterprise in order to
exclude the possibility of their microbiological contamination
[8,40]. The optimal value for rich condensed milk with sugar is
the norm of 62.5-63.5 %, which corresponds to a mass fraction
of sucrose in the finished product of at least 43.5% [6,7].

Sugar is added to the condensed milk in the aqueous so-
lution form of 60-70%. Sugar syrup is subjected to effective
heat treatment at a temperature of 103-106 °C (boiling point)
and purification from mechanical impurities. To avoid inver-
sion of sucrose, the extract of sugar syrup should not exceed 20
minutes from the beginning of the boil until carrying into the
vacuum evaporator. The temperature of sugar syrup when ap-
plied to a vacuum evaporator should be (80+5) °C. In a single-
hull vacuum evaporator, the first half of the mass of pasteur-
ized milk is served without syrup. The syrup is added together
with the second half of the milk, but not later than 15 minutes
before the end of the evaporating process. If add it later it will
give to the finished product a taste of sugar syrup, which is of-
ten described as fodder. In a double-hull vacuum-evaporator
apparatus, the sugar syrup adds simultaneously with the pas-
teurized mixture. In order to avoid the curdling of the pasteur-
ized mixture, it is necessary to apply the syrup gradually, in
small portions.

The above methods of introducing sugar is the most com-
mon. But other methods are also permitted, for example, sugar
application and its dissolution directly in normalized milk at
a temperature of (80%5)°C, with a pasteurization temperature
not lower than 105 °C. Although this method is more economi-
cal (it does not require additional heat costs for evaporation of
moisture, added with syrup, it reduces the duration of the evapo-
rating process) and avoids the taste of sugar syrup in the finished
product, but secondary can occur bacterial contamination of the
pasteurized milk. Besides, sugar syrup pasteurization, cooked
on milk, leads to a discolouration of milk and sugar mixture
(by drilling), and the viscosity of the finished product, produced
in this way, increases during storage.

Cooling and crystallization. These processes are simultane-
ously occurring operations required after evaporating, which is
explained as follows. When the mixture is evaporating, the con-
centration of milk solids, including lactose, is concentrated, and
the water content decreases. At the end of the condensation, the
mass fraction of lactose is 11.8-12.5%, and water — 26-30%.
Thus, the concentration of lactose in the aqueous part of the
finished product («lactose number») is 29.5-32.5% and, since
the solubility of lactose is low (16.1 g of lactose dissolves in wa-
ter at 20 °C [7]), under these conditions it is in a saturated state
and under cooling, it will inevitably occur to uncontrolled crys-
tallization. According to the classical scheme of condensed milk
with sugar production, the condensed milk and sugar mixture
temperature, when discharged from the vacuum evaporator is
50-60 °C, and when packaging the finished product — (20+2) °C.
Therefore, cooling the mixture is a string requirement. When
the mixture is cooled, the lactose passes from the saturated
solution to the supersaturated and then takes on a crystalline
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state. Dimensions of lactose crystals can reach 20-25 microns
and more. The product will then have a coarse, so-called «sandy»
consistency and, with an organoleptic evaluation, be character-
ized as a defect. That’s why, it is necessary to form the desired
homogeneous consistency of the product, that is, without sen-
sible organoleptic lactose crystals of less than 10 pm in size. For
many years, the essence of the process of lactose crystallization,
the study of the factors, affecting on it in the process of produc-
tion and storage of the product, scientists of various research
and educational organizations were engaged in the selection
of methods and modes of its introduction. To obtain a product
with the normally permissible sizes of lactose crystals (no more
than 15 microns), it is necessary to control the crystallization
process in the cooling stage of the condensed milk-sugar mix-
ture. To ensure the right size of the lactose mass crystallization,
as a seeding material (seed, crystallization centers, embryos) is
used fine crystalline refined milk sugar (lactose), according to
GOST 33567-2015 «Milk Sugar. Technical Conditions», which
has a crystal size of 3—-4 mkm. The technique of seeding in a
condensed milk-sugar mixture depends on the cooling meth-
ods. The most effective for the lactose crystallization during
vacuum cooling is the seed, applied in a dry form. Therefore,
it is very important to add the seed into already virtually fin-
ished product to minimize its microbiological contamination.
To guarantee the lactose sterility, it is heat treated in an oven
at a temperature of (103+2) °C for at least an hour before use.
Worthy pre-treatment, selection of the optimum application
temperature and seed quantity make it possible to obtain a safe
and high-quality product [8,40,41,42,43,44,45,46,47,48,49].

Dried Milk.

Drying. In the production of dried milk, drying is the sec-
ond step (the first is evaporation) of removing free moisture
from milk. There are various methods of moisture removal:
mechanical (pressing, filtering, centrifugation, etc.), physico-
chemical (moisture absorption by some moisture-consuming
substances), thermal (vaporization, steaming out and conden-
sation). Heat drying was widely used in many ways: contact,
convective, radiation, acoustic, sublimation, high-purity cur-
rents, fluidized bed, etc. For dry milk products, mainly used
contact, sublimation and convective drying. [50] At the same
time, mass distribution for the dry milk production was ob-
tained by spray drying, based on the principle of convection,
which makes it possible almost instantaneously obtain dry
product with an average particle diameter of 50 pym due to the
large contact surface of condensed milk finely dispersed par-
ticles, obtained with a special spraying device with a drying
agent (by hot air).

Condensed homogenized milk with a mass fraction of solids
of 40-52 % (in the dry whole milk production) or 40-46 % (in the
of skimmed dried milk production) and a temperature of at least
42°C is fed to the drying tower of a spray drying plant.

In accordance with the type of spray dryer and the experience
of their operation for the production of dry whole milk, the fol-
lowing drying regimes are used:

the air temperature, entering the drying tower of a spray

dryer with a direct flow of hot air and condensed milk from

165 to 180°C;

the air temperature at the exit from the drying tower of a

spray dryer with a direct flow of hot air and condensed milk

from 65 to 85°C;

the air temperature, entering the drying tower of the spray

dryer with counterflow and mixed movement of hot air and

condensed milk from 140 to 170°C;

the air temperature at the exit from the drying tower of the

spray dryer with counterflow and mixed movement of hot air

and condensed milk from 65 to 80 °C.
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In the production of dry skim milk drying regimes are as
follows;

the air temperature, entering the drying tower of the spray

dryer with the direct flow of hot air and condensed milk from

160 to 190°C;

the air temperature at the exit from the drying tower of a

spray drying plant with a direct flow of hot air and condensed

milk from 75 to 90 °C;

the air temperature, entering the drying tower of the spray

dryer with counterflow and mixed movement of hot air and

condensed milk from 150 to 160 °C;

the air temperature at the exit from the drying tower of the

spray dryer with counterflow and mixed movement of hot air

and condensed milk from 65 to 75 °C.

Correctly carried out technological process allows to receive
high-quality and safe milk powder, which like any other dairy
product is widely used mainly for industrial processing in the pro-
duction of various food products. In this regard, much attention
is paid to such properties and indicators of milk powder as nutri-
tional value, wettability, solubility, etc. The degree of influence on
the quality indicators of dry milk largely depends on the tempera-
ture and duration of drying. The smaller the particles of milk are
in the flow of hot air, the better its characteristics. With rapid dry-
ing, when the effect of temperature is counted in seconds, all the
components of milk remain from the changes. Calculations show
that when entering the dryer with counter-current movement of
air, which is heated to a temperature of 150-160 °C, the smallest
droplets of milk, as the moisture is removed from them, instantly
cooled to a temperature of 41-42 °C, which ensures a good solu-
bility of dry milk. Clinical trials conducted at the Institute of Nu-
trition of the Russian Academy of Medical Sciences, showed that
when dried by spraying, the biological properties and nutritional
value of milk are preserved. The digestibility of milk proteins after
drying was 84.6%, fat — 96 %, carbohydrates — 29.5%. The con-
tent of vitamins in milk after drying does not change except for
some destruction of ascorbic acid, which occurs mainly during
pasteurization and not drying [1,38].

Influence of high temperature on milk for a long time leads
to an increase in the amount of free fat (fat, not protected by
a coating) on the surface of dry milk particles, which prevents
wetting during the recovery and rapid oxidation of the product
during storage, giving it a salty flavor. In addition, the tempera-
ture of the incoming air during drying, the rotational speed of
the disc (spraying device) affect the consistency of the finished
product. In this case, it is characterized as inhomogeneous, with
the presence of burnt particles (cinders). To form the desired
uniform consistency of dried milk, it is necessary to eliminate
and prevent this deficiency. To this end, it is necessary to unload
dry milk from the drying tower as soon as possible, to apply in-
sulation of the air ducts, through which hot air enters the milk
spraying area, and also to insulate the turbine casing, to cool the
cone of the spraying device. Fulfillment of these recommenda-
tions allows reducing the amount of fermentation in dry milk.
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The increasing temperature of the incoming air from 160-
165°C to 180-190°C on direct-flow drying plants does not ad-
versely effect on the quantitative and qualitative composition
of amino acids, the amount of free fat, the amount of air in the
particles of milk powder, the wettability and dissolution rate of
the dry product [1,38,51,52,53,54,55,56].

Cooling. The dry finished product also depends on the cor-
rect process of milk powder cooling. The dried milk temperature,
emerging from the drying plant is 60-65 °C. Without forced cool-
ing, a decrease in temperature to 20-25 °C can occur for a very
long time (18-24 hours). This prolonged exposure to high tem-
peratures adversely affects on the quality and safety of the fin-
ished product. Its solubility deteriorates, free fat appears, which
is rapidly oxidized. In addition, milk powder can’t be packaged in
an uncooled form, since during its unregulated after-cooling in a
container, a condensate forms in the product mass, contributing
to the appearance of various organoleptic, physico-chemical and
microbiological defects.

To exclude the appearance of these unfavorable factors
in dry milk, it is removed from the drying tower by a screw or
scrapers, sieved, and then cooled on coolers of various designs
(in pneumatic transport, vibro-boiling layer devices, etc.) to a
temperature of no higher than 25 °C. After that, the cooled prod-
uct is sent for packaging and further after-cooling to a room with
a controlled temperature.

In connection with the foregoing, the most important in-
dicator, which directly affects on the quality and safety of milk
powder, is the moisture mass fraction in it, which should not
exceed 5%. The increased content (more than 7 %) leads to the
appearance of taste flavors (unclean, musty smack arises from
changes in the protein phase, tridecanone-2, benzaldehyde,
acetophenone, dichlorobenzene, aminocetophenone and other
compounds are found), consistency (lumpiness), deterioration
of the physico-chemical characteristics (wettability, solubility,
since poorly soluble amino sugars are formed.). However, there
is evidence that an excessively low moisture content (less than
2.4 %) also adversely affects on the quality of dried milk, contrib-
uting to the appearance of salty aftertaste during storage [13,38].

4. Conclusion

Taking into account the above stated in the of the canned milk
main types production, it can be concluded, that the receipt of safe
canned dairy products is the result of a complex of efficiently per-
formed technological operations (from obtaining raw materials
to finished products) with mandatory production parameters ob-
servance and critical points control. Widespread use of advanced
and innovative technological solutions contribute to the creation
of high-quality and competitive dairy cannes. When ensuring
milk-canning industry the necessary quantity of high-quality raw
milk, as well as using the available domestic production capacity,
research-normative and technical-base of world-class, in the near
future, our country can completely abandon the importation of
canned milk, primarily dried whole and skimmed milk.
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