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AnHoTanus. B Poccun, kak 1 Bo BceM Mupe, OHOM U3 Hanbosee OCTPBIX MPo0iieM SBISETCS 3aIllUTa IPUPOAHBIX BOJHBIX PECYPCOB
OT 3arpsi3HEHHUsI CTOYHBIMH BOJIAMHU IHIIEBBIX, 0COOCHHO MOJOKOINepepadaTrBalomuX npeanpustuid. OgHako HeCMOTpPSA Ha TO, YTO
Ha 3aKOHOJATEJIbHOM YPOBHE YCTAHOBJCHBI OTpaHMYEHMs, WITpadbl M MPUOCTAHOBKA HX MAEATEIPHOCTH 3a IPEBBIILICHUE
YCTaHOBJIEHHBIX HOPMAaTHBOB cOpOCa 3arps3HSIONINX BEUICCTB B BOZOEMBI, OHM IPOJOJDKAIOT HAHOCUTH BCE OoJiee CyIIeCTBEHHBIH
Bpel okpyxarmiei cpene. K OCHOBHOW OOBEKTHBHOW MPUYHMHE 3TOTO SIBICHHS CJICAYeT OTHECTH OTCYTCTBUEC I(PPEKTUBHOMU
TEXHOJIOTMH OYHCTKHU CIOXHBIX MO COCTaBY, C M3MEHSIOIMUMUCS Ja)Ke B TEUCHUH CYTOK (PU3MKO-XMMHYECKHMH CBOWCTBAMH CTOKOB
NpennpuaATHid 1o mnepepaboTke Moisioka. llenmbro mccnemoBaHHs sBISUIACH pa3paboTKa KOHLENIMH TIIyOOKOH IepepaboTKi
BTOPUYHOTO MOJIOYHOTO CBHIPbsl JUISl MOCJIENYIOIIET0 HCIOJIB30BAaHKs B IPOMBIIUICHHOM HPOW3BOACTBE. B paboTe mpencTaBieHbI
aHanu3 0a30BOM CTPYKTYPHI COBPEMEHHOW TEXHOJOTUH OYHCTKH CTOKOB MOJIOKOIEpEpadaThIBAIOMINX MPEIIPUATHI Ha 3aBOACKUX
OYUCTHBIX COOPY)KEHHAX U TMPEIJIOKCHBl OCHOBHBIC NPUHIMIBI IEPEPadOTKH BTOPHYHOTO MOJIOYHOTO CBHIpbS. AHAIU3
MIPEICTABICHHBIX JAaHHBIX ITOKA3bIBA€T, YTO COBPEMEHHBIE METOIBI OYHCTKH CTOYHBIX BOJ, NPUMEHSAEMble Ha OOJBIINHCTBE
MOJIOYHBIX 3aBOJOB HE COOTBETCTBYIOT HopMmatuBaM ClieloBaHHWE TPEIOKEHHBIM TPHHIUIIAM TIO3BOJUT 00ECICYHUTH
ONaronpusATHEIC YCIOBUS BBIICICHUS JIAKTO3BI M3 BTOPUYHOTO MOJIOYHOTO CBHIPhSI Ha MOCIEOYIOIIMX CTaIusiX ero IIIyOOKoi
nepepaboTku. To nim HHOE coYeTaHue 3THX MPOLECCOB, MPEXIE BCEro, 3aBHCUT OT CTOMMOCTH TEXHOJIOTHH M HEOOXOANMOTO IS UX
peanu3anuy 060pyRoBaHNs, 00BEMOB CHIPbsl, TPeOyeMOii ITyOHHBI ero IepepaboTKH, a TAKXKE PHIHOYHOM [EHB! TOTOBOH MPOTYKINI

KiiodeBble €J10Ba: MOJOYHOE CHIPBE, JKUAKHE CTOKH, MEMOpPAHHBIE TEXHOJIOTHH, OYHCTKA CTOKOB, MOJIOKOIEpepadaThIBaromIye
TIPEATPUSTUSL
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Abstract. In Russia, as well as all over the world, one of the most acute problems is the protection of natural water resources from
sewage contamination of food, especially dairy processing enterprises. However, despite the fact that restrictions, fines and
suspension of their activities have been established at the legislative level for exceeding the established standards for the discharge of
pollutants into reservoirs, they continue to cause more and more significant harm to the environment. The main objective reason for
this phenomenon should be attributed to the lack of an effective technology for cleaning complex in composition, with changing even
during the day physico-chemical properties of effluents of milk processing enterprises. The purpose of the study was to develop the
concept of deep processing of secondary dairy raw materials for subsequent use in industrial production. The paper presents an
analysis of the basic structure of the modern technology of wastewater treatment of dairy processing enterprises at factory treatment
facilities and suggests the basic principles of processing secondary dairy raw materials. The analysis of the presented data shows that
modern methods of wastewater treatment used in most dairy plants do not meet the standards. Following the proposed principles will
ensure favorable conditions for the release of lactose from secondary dairy raw materials at subsequent stages of its deep processing.
One or another combination of these processes primarily depends on the cost of technologies and the equipment necessary for their
implementation, the volume of raw materials, the required depth of its processing, as well as the market price of finished products.
Keywords: raw milk, liquid effluents, membrane technologies, wastewater treatment, milk processing plants
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BBenenue

JKOJIOTHYECKasi OMACHOCTh CTOYHBIX BOJ
o0ycloBIleHa, BO-TIEPBBIX, OOJBIINM KOJIHYe-
CTBOM OPTaHUYECKUX BEIICCTB, MPEACTABISIONINE
co0Oi OCTAaTKM MOJIOKA M MOJIOYHBIX TPOJYKTOB,
MOCTYMAIOIIME B OCHOBHOM  OT HEOOXOJMMBIX
orepalyii OMoJaCKUBAaHUS E€MKOCTHOTO U TEXHO-
JIOTUYECKOr0 000pyoBaHus. Bo-BTOpBIX, B CTOUYHBIC
BOJBI HJIYT INEJOYHBIC, KHUCJIOTHBIC W JAPYTHE
KOMITOHCHTBI MOIOIIMX PAaCcTBOPOB, TO MPHBOIMT
K U3MEHeHuo mokaszatens pH crokoB ot 3 mo 10.
COpoc TakuX CTOKOB B COOPYXKEHHS OHOIIOTHYE-

post@vestnik-vsuet.ru

CKOH OYHCTKH NPHUBOJIHUT K IOJIHOMY OTMHPAHUIO
AKTUBHOTO WJIA, KOTOPBIA CTaHOBUTCS 3arps3HU-
TeleM, TMOoMJIeXalmuM MoidHoi 3amene. [lpu
UX TONAJaHNH B TIOATIOYBEHHBIC FJIM OTKPBITHIC
BOJIOEMBI TIPOMCXOIUT 3HAYUTEIBHOE CHIDKCHHE
KOHIIGHTPAIIMM PacTBOPEHHOTO KHUCIOpOJa B BOJIE,
YTO JleNlaeT WX KaK MHUHHMYM HENPUTOJHBIMA
IUI BOIIOCHAOXKEHNUSI.

Pacxox cTouHBIX BOJ, HOPMaTHBHO cOpachiBa-
eMBIX MOJIOKOTIepepadaThIBAIOLINM TIPEIIPUSITHEM,
MOXeT cocTaBiIATh 10 80-85% ot obnséma mo-
TpebisieMoli Bo/ibl UTheBOro Kauectsa [1,10].

Tabnuma 1.

XapaKTCpI/ICTI/IKI/I CTOKOB, HOPMATHUBHBIX MoKa3aTelIel CTOUYHBIX BOO U MMUTHEBOM BOJBbI

Table 1.

Characteristics of wastewater, regulatory indicators of wastewater and drinking water

TokasaTelb CTOYHBIX BOJ KM Jlo ounctku ITocne ouncTtku IAK st cOpoca B KaHAIHU3AIHIO Bona nutseBas
Wastewater indicator, km® | Aftertreatment [2] | After cleaning [2] | MPC for discharge into the sewer [2] | Drinking water [3]
B3BelCHHbIE BelecTBa, MI/AM> 1500-2000 1000 300 40-50
Suspended solids, mg/dm®
- 3
Cyxofi octatoi, mr/am 1200-1800 1200 3000 800-1000
Dry residue, mg/dm
XTIK mr0,/am3
COD mgO, / dm? 2500-3000 1500 500 0
BIIK nomn, MrO,/am3
BOD s full, mgO, / dm® 15002000 1000 500 0
3
HKupu, mr/ v 1500-2000 1000 300 0
Fats, mg/dm
dochop obmuit, mr/am3 g g
Total phosphorus, mg/dm® 10-15 12 35
A3zot obmuit, mr/am3
Total nitrogen, mg/dm® 60-110 50 10-12
3-10
pH, en., 2-12 510 6-9 6-8
Anannz JIAHHBIX, NPEICTABICHHBIX nepea 30C CTOKM HampaBiAIOT B YCPEOHUTEIb-
B Tabnune 1, TOKa3pIBaeT, UYTO COBPEMEHHBIE HYK) €MKOCTh 00beMOM paBHBIM mpuMepHO 50%

METOJIbl OYHUCTKH CTOYHBIX BOJ, MpPHMEHSEMBbIE
Ha OOJIBIIMHCTBE MOJIOYHBIX 3aBOJIOB HE COOTBET-
ctBytoT HopMaTuBam IIJIK s cOpoca B kanamu-
3allMI0 ¥ COOTBETCTBEHHO TpeOyeTCsl MpUMEHEHHE
JIOTIOJTHUTENILHBIX MEp MX 00pabOTKH.

AHanu3 60a30B0i CTPYKTYPbI COBPeMEeHHOI
TEXHOJIOTHH OYHCTKH CTOKOB
MOJIOKOIIepepadaThIBAIOIIMX

npeanpusituii (MIIII) Ha 3aBOACKUX OYHCTHBIX
coopy:xkerusix (30C)

[IpousBogurensHocTs 30C ompenensercs
MaKCUMAaJIbHBIMH CYTOYHBIMH U YaCOBBIMH OOBe-
MaMH CTOYHBIX BOJI, IEPHOAHMIHOCTHIO 00PaOOTKH
U BpeMeHeM cOpoca, KaK MpaBwio, MpeaycMaTpH-
BaeTcs WX HerpepbiBHas paborta a0 16-20 dacos
B CyTKH. 110CKONIBKY M3 IIPOM3BOJACTBEHHOM TEXHO-
JIOTUM HENb3sl WCKIIOYUTH MPOLECCHl IIPOMBIBOK
eMKOCTeH W 000pyIOBaHUS, TO JUIsl HEUTpaIn3alum
WCTIONB3YEMBIX IIEJIOYHBIX M KUCIOTHBIX PearcHToB,
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cyrouHoro pacxona [19, 17].

HucnepcHas ¢aza B crokax MIIII cocrout
M3 MEXaHHYECKHUX MpHUMecell, 3MyJIbrUpOBaHHbBIX
M paCTBOPEHHBIX KOMIOHEHTOB [8, 9, 13], mpex e
BCEro, 3TO MOJIOYHBIN KHP, OCNKOBBIC COCIMHEHHS,
YIJIEBO/IbI, MUHEPAIBHBIM KOMILJIEKC MOJIOKA, HEKO-
TOpbIE BUTAMHHBI, a NP HAJMYUH CHIPOAEIHLHOTO
MPOU3BOJICTBA U MOBBIILICHHOE COJIEP)KAHUE COJIH.
CrexyeT OTMETUTH, YTO UX COOTHOIIEHHE MOXKET
MEHATBhCS B JOCTATOYHO IIMPOKHX AWAria3oHax Ja-
e JIJISI OHOTO TIPEATPHUATHS B TEUSHUH CYTOK, UTO
3HAYUTEIBHO OCIOXKHSIET Pa3padOTKy TEXHOJIOTHU
OYMCTKH TAKHX >KUJIKUX MOJUAUCIIEPCHBIX CUCTEM.

Jlo mogaum CTOKOB B yCPETHHUTENb TPaIu-
LIMOHHO Ha [IEPBOM JTale OYHCTKH, HCIONb3Yyd
OTCTOMHHKH, TpyOble (QUIBTPHI, KUPO- U MECKO-
JIOBKH, BBLACTSIIOT MEXaHWYECKHE IPHUMECH H
MOJIOYHBIH KHP — T. €. BCE, YTO MOXKET BBIBECTH
U3 CTPOsS HACOCHOE W HEKOTOPOE JPYroe CIeIu-
anpHOEe O00OpyJOBaHHE, MMEIOLIEe B COCTaBE
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pabovrX OpPraHoB MPEIM3UOHHBIC KHHEMATHIECKHE
napel. J{ms peanm3anuy BTOPOro (OCHOBHOTO) 3Tama
OYHCTKH CTOKOB B MHPOBOH MPAKTHUKE HCIIOIB3YIOT
yKe crneuuansHoe o0opyJdoBaHHe, KaK MpaBHIIO,
B COCTaBE TEXHOJOTHYECKOW JIMHHH, TMPeay-
cMaTpHUBalolleld MHOTOBapHUaHTHbIE KOMOWHAIU

post@vestnik-vsuet.ru

CJIEJYIOIIMX OCHOBHBIX TIPOILIECCOB:  (DU3UKO-
XUMHYECKUE, 0apo- U 3EKTpoMeMOpaHHbIe, OUo-
JIOTMYECKME adpOOHBIM HIH aHa’poOHEIH [15,16].
OCHOBHBIC TEXHHYECKHE OCOOCHHOCTH W CpPaBHH-
TEeNbHBIC SKOHOMUYECKUE TIOKA3aTENN STUX METOJIOB
MPUBEACHBI B TAOIHUIE 2.

Tabnuna 2.

TexHuyeckre 0COOCHHOCTH U CPAaBHUTEIIBHBIC SKOHOMUYECKHE MTOKA3aTeH OCHOBHBIX METOJJOB OYHCTKH
crokoB Ha 30C MIIII [2]

Table 2.

Technical features and comparative economic indicators of the main methods of wastewater treatment for the
conclusion of compliance with the MPP [2]

Vnanenue VY nanenue
VYnanexue VYnanexue PacTBOPEHHBIX | PAaCTBOPEHHBIX
HepaCTBOpPIIl/IBIX 3MyJ'II)FI/IpOBa§HI)IX OpFaHPI‘IeCIiPIX MI/IHepaIH)HfIX OcoBEeHHOCTH KanwransHble 3KCHJ'IyaTaHI/IOHHLIe
npuMecen TIpuMecen npuMecenu TIpuMecen 3arparbl
Removal Removal of Removal Removal HPHMCHCTIIA Capital Japat
- oo . - Application Features p Operating costs
of insoluble emulsified of dissolved of dissolved PP expenditures P g
impurities impurities organic mineral
impurities impurities
Dusnko-xumuyeckuii meron | Physico-chemical method
Her st moxanmsHO#M Huskue Bmc_ome
98-99% 80-85% YactuyHo No OYHCTKI Low High
For local cleaning
Vaprpadunsrparmst | Ultrafiltration
el C B
KOHIICHTPHUPOBaHUs PEAHUEC bICOKHUC
98-99% 80-85% qeg:aTrPtlquo I—lileoT CBIBOPOTKH Medium High
y To concentrate
the serum
O6parsslii ocMoc | Reverse osmosis
[ocne rmyb6okoit
OYHCTKH
Her Her Her , oT Opl"aHI/IquIﬁI/IX BLIC_OKI/Ie BLIC_OKI/Ie
No No No 99,9% 3arpsisHCHUI High High
After deep cleaning
from organic
contaminants
Buosnornueckuii anaspobusii | Biological anaerobic
[Nocne noxanbHOM
ounctku. TpeOyercs
JOOYUCTKH
OT OPraHU4YE€CKUX
Her 98-99% 98-99% Her 3arpsi3HEeHU Beicokue Huzkue
No No After local cleaning. High Low
Additional cleaning
from organic
contaminants is
required
Buosornueckuii aspoOubii | Biological aerobic
[Nocne noxanpHON
OYHCTKH.
OoecrieunBaeT MoJHOe
yYaaneHue
80-90% 98-99% 98-99% Her OpTaHH1ECKHX BLIC_OKI/Ie Huskue
No 3arpsi3HEHMUI High Low
After local cleaning.
Provides complete
removal of organic
contaminants

Cnemyer OTMETUTh, 4YTO B OOJBIIMHCTBE
CTpaH, 3aHUMAIOIIMX BBICOKHE NO3ULIMHU HA PHIHKE
repepaboTKU MOJIOKA W ITPOU3BOJICTBA BHICOKOKA-
YECTBEHHON TNHUIIEBOM MPOAYKIMH, BHEAPEHUE
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TAKOW TEXHOJIOTHYECKON CTPYKTYpHI pabotsl 30C
TaéT BO3MOXKHOCTH ouumare ctoxku MIIIT 1o
YPOBHS, JOMYCKAIOMIET0 WX COPOC B TOPOJICKOH
KaHAIM3AHUOHHBIN KOIuteKkTop. OJJHAKO B YCIIOBHSIX



Mamaii D.C. u 0p. Becmuux BTYHIIL, 2022, I11. 84, Ne. 1, C. 214-221

Halled CTpaHbl TaKOW MOAXOJ] K PELIEHHIO Mpo-
OneMbl He HAXOIUT MPAKTHYECKOTO MPUMEHEHUS
IO CIIEAYIOIINM OCHOBHBIM IPUYMHAM:

—pa3paboTKa anmnapaTypHO-TEXHOIOIMYECKON
CXEMBbI OUYHCTKU CTOKOB TPeOYyeT MHANBUAYAIBLHOTO
MOJAX0/a TPHUMEHHUTENBHO K YCIOBHSIM DPaOOTHI
30C moutm kaxkmoro MIIIL, d9ro compspkeHO
C BBICOKMMH 3KOHOMHYECKHUMH 3aTpaTaM;

— HU 011HO u3 oTeyecTBeHHbIX MIIIT 0OBek-
THBHO HE MOXET MMETh B CBOEM COCTaBE JIOCTa-
TOYHO OCHAILIEHHOE BBICOKOKBAIM()UIIMPOBAHHBIMU
Hay4YHBIMU KaJ[paMH U COOTBETCTBYIOLIUM HCCIIe-
JOBaTEeNILCKUM 00OpYyIOBaHUEM IOAPA3/EJICHUE,
CIIOCOOHOTO BBIMIOJHUTH HeoOxoaumyo HUP ans
Pa3pabOTKH TEXHOJOI'MH OYMCTKU CTOKOB;

—nubepanbHas B OTHOUIGHWH  OXpaHbI
OKpYXaroIleld cpenbl MOJUTHKA HE CTUMYIUPYET
MIIIT x moucky pemieHus] TpoOIeMbl CO3JAHHUS
sddexruBubix 30C [12].

B pesynbrate OOJBIIMHCTBO OTEYECTBEHHBIX
MIIII BEIHYXI€HHO UAET HAa COPOC HETOCTATOUHO
OYHUIICHHBIX CTOKOB M COOTBETCTBCHHO 3KOHOMHMH-
YecKHe MOTepu OT WTpadHbIX CaHKIMN, YacTb U3
KOTOPBIX TEM HJIM MHBIM CHOCO6OM BKJIFOYACTCs
B ce0ECTOMMOCTh TOTOBOH MpoayKImu. UTo BeaeT
K IIOBBIICHUIO OTIYCKHBIX I[IC€H Ha TOTOBYIO
MPOAYKIHMIO, CHHXKas MOKYNATENbCKUM CIpoC H
o0yciaBnuBas B KOHEYHOM HWTOTE CHIDKCHHE
mpubsutn MIIIL. OOpa3yercss MOPOYHBIA KpPYT,

post@vestnik-vsuet.ru

HCKJTIOYAIOIINI BO3MOXKHOCTh CaMOCTOSITEILHOM
BBICOKO3aTPaTHOM pa3pabOTK¥ WHHOBAIIMOHHBIX
TEXHOJIOTHM CHJIaMU U PECYPCaMHU JaXKe KPYITHOIO
oteuectBeHHOro MIIII. OueBuaHO, YTO B TaKOM
CUTyaIuu TpeOyeTcss HallTH HeTPUBUAIBHBIN MO~
XOJl K OCMBICJICHUIO CTOSIIEH, MpPEXKIe BCEro,
HayYHOU TIPOOIIEMBI.

Ipeanaraemasi MeTO10JIOTHS pPelIeHUsT
npoodJieMbl 04NCTKH cTokoB MITII

C TEXHOIOrMYECKOH TOUYKH 3pEHHS HCXOJHOE
ceippé, mnoctynaromee Ha MIIII, npencrasmser
co00i1 maeanbHO COATAaHCHPOBAHHYIO CHCTEMY —
HaTypajibHOe MoJjoko. o onpenenenuto He ume-
Iollee Kakux-IMOO IIOPOKOB B CBOEM COCTaBe
nnn GU3NKO-XUMHUECKUX cBoicTBax. Ilpm mpa-
BUJIBHOM IIOAXOJE K €ro mepepaboTKe B LiEJIEBbIC
MPOAYKTHI TIEPEXOAAT MOJIOUHBIH JKUp (HaTypaibHOe
CIMBOYHOE Macli0), 4YacTh OeIKOBOW (hpaKIuu
(celpHBIC W TBOpOXHBIC m3aenwus) [4, 7, 11, 20].
Bcé ocranbHoe ke, el Ha 3ape pa3BUTHS TEXHOJIO-
Ml MOJIOKa OIPOMETYMBO Ha3BAHHOC OTXOJaMH,
4acTo MOMNajajo B KaHAIM3ALMIO, HAHOCS TEM
caMbIM HETONpaBUMBIN YPOH OKpY:KaroIieil cpene.
Ha ceromusmanii 7eHp KaXAbIH BUI (CHIBOPOTKA,
MaxTa, OMNOJOCKH) TaK Ha3bIBAEMBIX OTXOJOB
CIpPaBeUIMBO OTHOCAT KO BTOPUYHOMY, T. €. IIPOCTO
HE TOJHOCTBIO TIepepadoTaHHOMY, HO, TEM HE MEHeE,
[ICHHOMY MOJIOYHOMY ChIpbIO [5, 6, 18].

BTopnuHoe MosI049HOe chIphe | Secondary dairy

raw materials

the field of centrifugal
forces, thermocoagulation,
sorption-desorption

l l | L 4 A A
TBOpoKHaA | TToaceipHas | CrIBOpoTKa | ITaxTa| Onomnockn |
Curd cheese whey whey Buttermil Rinses

L 4 A A4
Kasennopas | CTaHIapTH3aIMA UL POMBIIIIEHHOIT IlepepadoTKH |
Casein Standardization for industrial processing
| l
Canammss MO | O4ICTKA B I10JIe Hopmanmsanus 1o
Rehabilitation IeHTPOOEKHBIX CHII, GenKy I MaccoBoit
TepMOKOAryJIsLs, COpOIns- o cyxux B-B (Ces ) |
ofiME necopommus| Purification in Normalization by

protein and mass
fraction of dry b-b (Ce)

v

Vastpapumstpamms (VO) |

4

Hanoduastpamus (HO) |
Nanofiltration (NF)

Ultrafiltration (UV)

: I

V@ - perenrar| V@ - nepmear|
UV Permeate

H® - perenTar|

H® - nepmear|

NF - retentate

NF - permeate

UV retentate

l

l

l

Ha naneHeiinnyio
nepepaboTky| For
further processing

Ha nansHeiimnyio
nepepaboTky| For
further processing

Ha naneHeiinryio
nepepaboTky| For
further processing

Ha nanbHeiinryio
nepepaboTky | For
further processing

Pucynox 1. Konnennus (¢pparment) riryobokoi nmepepadoTKi BTOPUYHOTO MOJIOYHOTO CBIPBS
Figure 1. The concept (fragment) of deep processing of secondary dairy raw materials
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[TepepaOoOTKy Ka)KIOTO BHIAa BTOPHUYHOTO
MOJIOYHOTO CBIPbSl B IPOMBIIUICHHOM 00BeMe
CIIe/lyeT paccMaTpuBaTh KaK HalpaBJICHHOE
W yOpaBisieMoe BO3JCHCTBHE Ha CIOXKHYIO OHO-
TEXHOJIOTHYECKYIO CcHUCTeMy. W COOTBETCTBEHHO
BCE BHJIBI TAKOTO BO3JICHCTBUS CIIEIyeT pa3aeinTh
Ha JIBE OCHOBHBIC TPYIIBL IPEABAPUTEIbHAS
OYMCTKa W OKOHUATenbHas o0padorka. OcHoBa
KOHIICTIIMH TIyOOKOH mepepaboTKH, BTOPUIHOTO
MOJIOYHOTO CBHIpbSl CXEMAaTHYHO IPEJCTaBICHA
Ha pucyHke 1. OJWH W3 OCHOBHBIX NPHHIIUIIOB
MOCTPOCHUST TpeJlaraéMoi KOHLENIIMA MOKHO
copMyITHPOBATH CIIEMYIOMIMM 00pa3oM: BTOPHYHOE
MOJIOYHOE CBHIPhE TMEepel HAYAIBHBIM 3TAllOM €ro
rIyOOKOM TepepaboTKK, MpeaycMaTpUBAIOIICH
(hpakIMOHMpPOBaHNE, TOJDKHO OBITh CTAHIAPTH30BA-
Ho. HeoOxomumocTh coOMoieHnst 3TOro MpHHIMIIA
00YCJIOBJICHA, TIPEXKIIC BCErO, 0a30BBIMHU YCIOBHSAMU
3¢ (HEeKTUBHOTO TIPOBEACHUS TEXHOJIOTHUYECKUX
1 0COOCHHO OapoMeMOpPaHHBIX MPOIIECCOB:

— WCTIOJIb30BaHUE CTAHIAPTHOTO, CEPHITHO
BBIITyCKaEMOro 000PY/I0BaHHS;

— MpUMEHEHHE YHUQUIMPOBAHHOTO DA
MeMOpaH ¢ 33J]aHHBIMHU TIOKa3aTeNIIMU TIPOHHUIIA-
€MOCTH TIO CTaHJapTHOMY TiepMeary BTOPHYHOTO
MOJIOYHOTI'O CBIPpbA U CCJICKTUBHOCTU IIO CBIBOPO-
TOYHBIM O€JIKaM;

— MCKIIIOYEHHE W3  cocTaBa  IIyCKO-
HAJIAJ0YHBIX pabOT MEPONIPUSATHIA, HAIPaBICHHBIX
HA YTOYHEHUE MW a/IANTAlUI0 OCHOBHBIX PE)KHMOB
SKCIUTyaTaluu 0apoMeMOpPaHHOTO 000pYIOBaHMSI
B 3aBHCHMOCTH OT OCOOEHHOCTEH (U3HKO-
XMUMHYECKUX TOKa3aTeNel Kax/0ro BUa UCIOb-
3yeMOT0 BTOPUYHOT'O MOJIOYHOTO CBHIPBS.

Jlns peanu3any 3TOro MPHUHIUNA HAYAb-
HBIM 3Tan MOCJeayIoIIeld NIyO0oKo# nepepadoTKu
BTOPHUYHOTO MOJIOYHOI'O CbIpbd, B TOM YHUCIIC
Y MOJIOYHOU CHIBOPOTKH, HA OCHOBE MPUMCHCHUS
MeMOpaHHOTO OOOPYZOBaHUS, IOJDKEH IIpeay-
CMaTpHBaTh MPOBEJICHHUE CICTYIONMX TEXHOJIOTH-
YEeCKHX OTeparuii:

— nacreépusanusa TpaguluuOHHBIM METOAOM
WM CaHAIUS C UCTIONB30BAaHUEM MHUKPOQUIbTPa-
LIMOHHOTO 000PYOBAHHUS;

— OYHCTKa OT MEXaHWYECKUX NpuMecei,
YaCTUIl Ka3eHHa, MOJIOYHOT'O JKHPa B MOJIe LEHTPO-
OCXKHBIX CHJI, BTOM YHCIIE U IPU KOJICOATCIHHOM
JBIKCHUH Pa3IeIsIeMOI CHCTEMBI;

— BBIJICJICHUE 4YacTH OCJIKOBOH (ppakimu
TEM WJIM UHBIM TIyTeM, Hampumep, A00aBIeHHUEM
B [IPEIBAPUTEIIEHO OUYMIIIEHHYI0 MOJIOYHYIO CBIBO-
POTKY KOMIUIEKCAa PACTHTENBHBIX TIOJIMCAXapHIOB
(9KCTpakT TOMMHAMOYpA) C MOCIEIYIONIAM OCAXKIIE-
HHMEM 00pa30BaBLIErOCs] BHICOKOMOJIEKY/IAPHOIO KOM-
TUIEKCA «ChIBOPOTOYHBIE OCIKK — rosucaxapum» [23].

Be16op criocoba npeiBapuTensHOi 00paboTKH
BTOPUYHOTO MOJIOYHOTO CBHIPbS OIpENeNnsieTcss ero
(U3UKO-XMMUYECKUMH CBOHCTBaMU U TPEeOOBAHM-
MU TEXHOJIOTHHM JAJIbHEHIIeH nepepadoTKH,
3¢ PEKTUBHOCTE KOTOPOW 3aBHUCHT OT COCTaBa
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U CTCTICHU HUCTOJIb30BaHUS JIEACTBYIOILETO
Ha npeAnpusaTud  obopynoBanus [21, 22].  Ilpm
3TOM BO3MOXHO TPUMEHEHHE TePMOKOATYJISIIHH,
copbuum, xpomatorpadguu, MeMOpaHHOH (uiIb-
Tpanuu M T. A. |'paHUYHBIE YCIIOBUS BapbUpPOBa-
HUAS CIOCOOOB W B3aMMOBIIHUSIOIINX —PEKUMOB
KaXJ0l KOHKPETHOW TEXHOJIOTMYECKON OTEepalvii
HEOOXOJMMO YCTaHABJIMBATh HA OCHOBE KOMIDIEKCA
MoKazaTesed ONpeessIIoIINX COOTBETCTBUE TOTyYa-
€MOTO CBIpPbsl TPEOOBAHUSIM «cTaHaapTay. Cremyer
OTMETHUTH, YTO peaM3aIisd MPEII0KeHHONH KOH-
HEMIUH  COMPSDKEHA ¢ pelieHueM (PUCYHOK 2),
TpeOyIOMIero MPOBEACHHUS JKCHEPUMEHTATBHBIX

WCCIIEIOBAaHNAN, CIEAYIONINX B3aUMOCBSI3aHHBIX
MPaKTUYECKUX 3a]1a4:
— 000CHOBaHHE COCTaBa U COMEPIKAHMS

OCHOBHBIX IOKa3aTeleld CTaHIapTU3UPOBAHHOTO
BTOPHUYHOT'O MOJIOYHOI'O CBIPbBA,

— OTpeJielieHe  MTapaMeTPOB TPOHHUIIAEMOCTH
M0 TiepMeary, CelIeKTUBHOCTH 1o Oenky MeMOpaH
Y THIT MEMOPAHHOTO 00OPYJIOBAHUS AJISI OUUCTKH,
HarpuMep, MOJIOYHOH CHIBOPOTKH.

DH3IKO-XIMITUeCKIIe CBOIICTBA
BTOPIYHOTO MOJIOYHOTO CHIPbS
Physico-chemical properties of
secondary dairy raw materials

BuI6op c1oco5oB nacTepisalii, BbleICHIS YaCTHI MOIOUHOTO
1P, Ka3eHHOBOII IBUIN Il MeXaHIYeCKIX npiMeceii | Selection of
pasteurization methods, separation of milk fat particles, casein dust

and mechanical impurities

DIH3IKO-XIMITIeCKITe cBoiicTBa
TpeBapHTeTbHO OWIIICHHOTO CHIPhI
COOTBETCTBYeT CIOCOGY BBUICTEHIS
vactn  GenkoBoil dpaximt The
physico-chemical properties of the

pre-purified raw materials correspond

Her

I3man

Beizenenne gacTi OeIKOBOIT ()paKININ I3 IpeIBapHTeIEHO
OUIIIIEHHOTO MOJIOMHOTO Chipbs | Isolation of a part of the
protein fraction from pre-purified milk raw materials

VabTpadiIbTPaLIis OMIIEHHOrO BTOPIYHONO MOJIOYHOTO CHIPhS
Ha BBIGPAHHOM THIIE ANTIAPATA NPH 3a/1AHHBIX PEKIMAX
Ultrafiltration of purified secondary dairy raw materials on the
selected type of apparatus under the specified modes

TIposnuaemocTs MeMGpan 1o
TIepMeary, celeKTHBHOCTS 1o Gelky
COOTBETCTBYIOT TEXHOIOTHYECKIM

Tp Permeate bility
of membranes, protein selectivity
meet technological reauirements

II sman l

DH3NKO-XIMIYECKIe CBOIICTBa NOAroTORICHHOIO K
JanbHeifmeii nepepaboTke BTOPHTHOTO MOJOMHOTO CHIPbS
Physico-chemical properties of secondary dairy raw materials
prepared for further processing

Ha III sman

 ——

Pucynox 2. OCHOBHOI (parMeHT colepKaHus 3a/1a4
nepepaboTKH BTOPUYHOTO MOJIOYHOTO CHIPBS M O0IIas
METOJMKA UX PEUICHHUS IKCIIEPUMEHTAIBHBIM Ty TEM

Figure 2. The main fragment of the content of the tasks

of processing secondary dairy raw materials and the
general method of solving them experimentally
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3akiaouenue

[Ipumem cuToByIO MOzEIH OapOMEMOPAHHOTO
paznerneHus Jr00ro BHIa BTOPHYHOTO MOJIOYHOTO
CBIPbSl U COOTBETCTBEHHO YJIbTPAaQUIBTPAIMIO B
KadecTBe MepBOH cTaanu ero nepepaborku. Torma
cozleprkaHre KOMIUIeKca TMOKazareliel «CTaHaapTay
OyZeT ompeAesThC B MEPBYIO OYEPe/lb YPOBHEM
3¢ (eKTHBHOCTH TPOBEACHUS TIpoIecca YIbTpa-

post@vestnik-vsuet.ru

OYHCTKH BTOPHYHOTO MOJIOYHOTO CBIPBSI JIOJDKEH
o0ecrieynBaTh OYUCTKY IiepMeara OT OElKoB
¥ MOJIOYHOTO >kupa. ClemoBaHue 3TOMY MPUHIHU-
Ty TO3BOJIUT O0ECMEYHTh OJIarONPHUATHBIE YCIIO-
BUS  BBIICICHUS JIAKTO3bl M3  BTOPHUYHOTO
MOJIOYHOTO CBIPbSI Ha MOCIEAYIOLUINX CTaIusIX €ro
riryookoi mepepabotku. To uimm mHOE codeTaHue
3TUX MPOLECCOB, MPEKAE BCETO, 3aBUCUT OT CTOU-

MOCTH TE€XHOJIOTHI ¥ HEOOXOAUMOTO JIIsl UX Peaiu-
3ar|y 000PYIOBaHUsL, 00BEMOB CBIPBS, TPEOYeMOit
TIIyOWHBI €ro TepepadOTKH, a TaKKe€ PBIHOYHOM
IIEHBI TOTOBOM TPOTYKITHH

(WIBTPAIHOHHOTO pa3/ieNieHus] CTaHIapTH3UPO-
BaHHOTO ChIphs. Ha 3T0if OCHOBE ChopMyIHpOBaH
BTOpOM TPHHIIMI, Ha KOTOPOM Oa3upyeTcs mpesia-
raemMasi KOHIIEIIVS: TIEPBBIA 3Tarr OapoMeMOpaHHOMH
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