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A.Y. Pchelnikova, Y.N. Babodey, K.I. Zhakova

STUDY OF INFLUENCE CHEMICAL TRANSESTERIFICATION
ON QUALITY INDICATORS FATS

One of the main directions of development of fat-and-oil industry of the Republic of Belarus for the
near future is improvement of technological processes by the introduction of progressive methods of
producing modified fats. This will improve the performance of domestic enterprises, improve the quality
and expand the range of the produced oil products. An excellent opportunity to create fat compositions
relevant current safety requirements, opens the transesterification process that is widespread in many
developed countries of the world. This article is devoted to the research of the influence of technological
factors of chemical transesterification on physicochemical and rheological properties of modified fats.

VIK 637.142.2:621.7.044.4

Cmamos Rocequena Rpov.IcHe REPEUHOU nepepaton:k COHEOPOMKH MOAOHKOI U Repereicmi; -
BAM €€ 00paACOMEN IAEKMPUHECIUMI PASPIVIMY. DCCREPUMCHINMALHBINT UCC i eD0CaHIAY, M-
TOJANU MAMENATNIMECKO20 U CIAMUCIMUYCCKOZD QHAALIA, ROOMBEPHCOCHT U [ecoonpasnocm
UCHOAb IO6AHUA JICKMPUMECKUY. PASPAJOR 8 MCXHOI0CUI REPBUMHOL 06PaGOMKH COIEOPOMKI MO~
avunoll. Hoomeepuedeno noaoxcume wnoe e uanue DIEKMPOUOPABAUHE KOO HheKma Ha Mk~
pobuosocutcckue noxasamenu ofpatumoleacmoii cowopomic. pedsocena mexHo 0 uteckan
CXCHMU NEPBUHUHO I 0OPABOMICU MO IOYHOU CHIBOPOMKL ¢ UCHOIDI0CAHUEY 1EKNIPOUOPABAUYE KOO
crocoda.

HOBbIA Nogxoa K NEPBMYHOWN OEPABOTKE
MONOYHOU CbIBOPOTKM

Haunponansuslit ynisepcHrer numesbix Texnonornii, r. Kues, Ykpauna

O. B. Kouybei-Jlumeuneno, kanouoam mexnuyeckux nayvk, douenm, dokmopanm kagedps
MEXHOAOCUU MOAOKA U MOAGHHBIX HPOOYKIOS;
0. A. Yepniowor, Kandudam mexnuyeckux HayK, douenm Kadedpsl mexnoao2uy maca
Ut MACHBIX APOOYKIOS;
H. B. Pabokons, kanoudam mexnuveckux Hayx, accucmenmm Kagedpor meopemuneckon
MEXAHUKU U Pecypeociepezarouux mexHoa02uil;
. B. Pomoiox, kandudam mexnuveckux nayx, doyenm Kapedpsl meopemuseckoll Mexanuku
U pecypeocoepecaruux mexmo10euil

Ha npennpustusax ¢ HeQOABWUMH 0GbeMaMu NPOiI3BOACTBA IIPEUMYILECTBEHHOH cdepoit Hc-
MOAb30BAHNA CBIBOPOTKH HBISIETCSH BO3BPAT CENbCKOXO3SMCTBEHHBIM TOBAPONPOU3BOINTEIAM Ha
OTKOpM cKoTa. Kak H3BecTHO, MOJIOYHAs CHIBOPOTKA Bnaromaps coaepKaHHUIO I10AHOLEHHBIX GeTKOB
AKIBOTHOTO MIPOMCXOKACHUS — HE3AMEHMMBIH NPOAYKT MUTAHMSA MOJIOAHAKA KPYIHOTO POTATOr0
cxota u cpuHell. Tak, mo nutarensHocTH 14 KT cnankoit wau 17 KT KHC ok CBIBOPOTKH 3KBHBANCH -
THEL | KT siamens (12,5 MJIx obmeHHOM aHeprim u 11 % CBIPOTO MPOTEUHA), OJHAKO KAYECTBO
NPOTEHHi CBIBOPOTKM BCIEACTBHE 3HAYHTEABHOTO COMEPKAHNA HEe3aM CHUMBIX aMIHOKUCIOT 3Ha-
HHTENBHO BHILIC, YeM y AunmcHs | 1], [ToaToMy MakcnManbHoe coxpaHeHHe GeNkoBoii COCTAB IO
MOJOYHOH CBIBOPOTKH ABJISETCH aKTYAIbHBIM,

TpaHcropTHpoBKa 1 XpaHeHKe HATYpPanbHOI ChIBOPOTKHM 03 NpeBapuTebHON 00paboTKy Hems-
UEKHO COTPOBOXAACTCH MOTEPSMH GeKa BCAEICTBHE OCAXKACHUS 9aCTHII KAZCHHOBON HbLTH. [Moc-
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[ MMLLEBAS MPOMBILLAEHHOCTS: HAYKA U TEXHOAOMM ]

AEAHUE, B CBOIO O4ePe 1b, 3ATPYAHSAIOT NMPOLlece TeI1006MeHa ITPH HarpeBaHuu cakime 65 °C. [Tpu sTon
Ha MOBEPXHOCTAX TeNOOGMEHHbIX aNMapaToB HHTEHCUBHO BhIEASIETCH GeJOK, KOl opblit ofpasyer
TPYAHO yCTPAHUMBII TIPUTAP, YTO HE TO.IBKO MPUBOAKT K YMEHBLIEHHIO KONHYECTBA LIEHHOTO KOMITO-
HEHTA, HO M CHHXeT 3D (PeRTUBHOCTD TACTEPH3ALIMH, YCIOKHSET MOHKY obopyroBaHNs.

YeTpaHuTh HeXeNaTe bHYIO AEHATYPALHIO CHIBOPOTOYHBIX OENIKOB M MX arperupoBaHme ¢ Ka3eHMHO-
BOH MBLIBI0 BO3MOXHO MPH UCTIONB30BAHNS MATKHX PEXUMOB (Tepmusawmn) [2], Ho 210 He Tipeo-
TBPaTHT UX HEXENATEIbHOE 0CaKIEHIIC,

[To3toMmy MHTepeC NpeACcTARILIOT HCCACIOBAHNS, HAITPABICHHBIC HA [IOKCK HOBBIX CIIOCOOOR 06~
PabOTKM MOTOIHOH CHIBOPOTKH, [103BOSOLIHX COXPAHUTD B CHIPbE BCE IIEHHbBIE KOMITOHEHTHI, FapaH-
THPOBATEL IPH YTOM CETUMEHTAIIMOHHYIO YCTOHYHBOCTE CUCTeMbL H NOCTATOYHYIO MUKPOOUONOrHTec-
KVIO YHCTOTY.

CrocoGHOCTB CHCTEMBI IIPOTUBOCTOATE OCETARHIO YACTHIL XapaKTepH3YeTCA CeHMeHTAIIHOHHOM
yeroitunBocteto. OHa obecrieynBaeTes pasmmaHbIMK ParTOpaMu, B 3aBUCHMOCTH OT KOTOPBIX pas/in-
HAIOT EHHCTHIECKYIO CeTUMEHTALNOHHYIO yeTottunBocTs (KCV) u Tepmoannamu YECKYIO CCIMMEeHTA~
UMOHHYIO yeroiunsoets (TCY) [3.4].

Kunetnueckas cemuMenTaumonHas veroiaueocts (KCY) (dopy. 1) xapakTepHa mis JHCITePCHBIX
CHCTCM C OTHOCHTENbHO KPYITHBIMH YaCTHIAME H €& MepPOi SBJsIeTCH BeAHYMHA 0BpaTHAs KOHCTAHT:
CeTMMEHTAMU (Scell), KOTOpasi, B CBOK OYepelb, OlpedeaeTes CKOPOCTBIO CeMMeHTarnn (u)

{chopm.2):
KCY:L:_Q_%_ (hH

Sce_l_ Zr (P_-p())
u 28 (p=p)r @)

Y,

IIe g - YeKopenue cno0oIIoro mane s, p, P, IUIOTHOC ib NHCHEPCHOT (asel M TACHEPCIION CNeIB COOTRCTC LT
r PAEIYC HACTHIL, n BHIKOCTL Cpeibl.

Mg vacTun pasMepom MeHee dem 0,1 MKM BO BHEMAHIIE MPUHUMAKT TAKKE TCIN0BOS IBHM CHIe
1 g dyzuto. TIpu 570M, Bo BpeMa 0cakmeH s NacTHI KOHUEHTPALHS W3MCHACTCH 10 BBICGTE CTOJ -
0a — B BEPXHUX CJIOAX YMCHBILACTCS, 4 B HHKHIX — YBeAMUMBaeTCs. JIst TakHx cHCTe M xapaKrepH
TCPMOAHHAMWYCCKAS CeTUMEHTAIIMOHHAS YCTOHUHBOCTD, HETNIOCPCICTBCHHO CBA3AHHAN C CoMHMEH -
TalMOHHO- 11 b Y3HOHHEIY paBHOBeCHEM ( thopm.3).

o

TCY =— "%~
vg (p-p,)

(3)

riev o ofndy vactun, v=mnr /3 1 - TeMIeparypa, k- xoleranra.

B natypaneroir ceiBopoike pazyep YacTiI ChIBOPOTOYHBIX O€JIKOB HAXOIMTCH B THAa3oHe 0o 50
1M, ROarypoBAHHBIX YACTHL Ka3eHHOBOM MBUIH — 10 2 — 2,5 MxM [ 1], TO3TOMY VIS JAHHOL CHC-
TEMBL, I IEPBYIC 0Yepenp, CAENYeT Y4 THIBATD KHHETHYECKYIO CEeMUMEHTALHOHHYIO YCTOHYHBOCTh.

Kak BugHo 1 dopuyast 1, KCV GyHeT BhILLE 15 YACTHL MEHBLIErO pasMepa.

[osromy npuemire vibiM pelteHnenm [1PpoBITe MBI HEXKENATENBHOIO OCANIEHMS KPYIHbBIX YaCTUIL Ka-
FEMHOBOMH NBUIKM U OCTATKOB TBOPOXHBIX 3€PeH BHTUTCH 11X JHCTeprupoBaHue.

BonbmnHCTBO coco60oB, 0CHOBAHHBIX Ha Pa3IMIHBIX MEXaHUYECKHX U pumuecKuy scpekTar
(packanbiBanMe, pacTHpaHye, pasIaBiuBaHue HacTHL, CBEPXCKOPOCTHOE NPOXOKIEHIE WHAKOCTN
4epe3 Y3KUH 330D «ceUo-KNanaH», aguabaTHoe KUITeHe B BakyyMme, JUCKOBOE pacnelIcHUE, TH PO~
AMHAMHYCCKAA KABUTAUMS, VIAPHEIE, UMITYIbCHBIE, YABTPA3BYKOBBIE BO3BMYIIEHUS CPeibl U IPYTIIe)
00ecTIeYHBaIOT H3MENbYCHHE YaCTHIT 10 cpenHero gruamerpa 1...2 MM ¥ 6onee,

YxaszaHHas CTereHb QHCIEPIUPOBAHIA He COOTBETCTBYET HAWIEH LEIH, MOCKOIBKY PasMep Koary-
JTHPOBAHHBIX ACTHLL KA3€HHOBOH TBUIM, OCTAIOLIMXCS B ChIBOPOTKE [I0CHE CKBALIMBAHYS [UTH ocax-
ASHITI OCHOBHOTO IIPOAYKTAS M CIIOCOGHBIX 06pPa30BBIBATE HEXeNATe TBHBIN OCANOK, TOCTUTACT 28
MEM [1].
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[lepcrieKTMRHBIMU B ZaHHOM HANPABICHWH JBIAIOTCSH 3MEKTPOGH3INUECKHE METOABI, criocobc-
TBYIOINE He TOMBKO JUCIIEPTHPOBAHMIO, HO M CHHKEHUIO KONHYeCTBa 0b1meil MUKpodIops! [5,6].
Ocobpill HHTEPeC BRI3KBACT BBICOKOROIBTHEIN MM YIBCHBIM Pa3spsll B XUIKOCTH, CIIeACTBIEM Heii-
CTBISL KOTOPOTO ABNACTCS NCKTPOTUApABIHIecKiil addekt. CyTh maHHOTrO crmocoda o6paioTk
FAKAI0YACTCA B OCYIUECTBIEHHH BHYTPH 06BEMA KUAKOCTH CHCHHANBHO CHOPMHPOBAHHOTO UM-
HyABCHOTO 3NEKTPHYIECKOrO paspsaa, CrIocobCTBYIOMEro 06pazoBaHUI0 BEICOKMX IHMIPABITHYeCKUX
JABNCHIH H BBI3BIBAIOIIETO KOMILIEKS (DPM3HYECKHX 1T XIUMUYe KX SIBJICHHH, CPely KOTOPBIX Yaap-
HBIE BOJIHBL JIMHEHHbIE IIepeMelleH s KIIAKOCTH CO CBEPXCKOPOCTIMU: HMITVbCHAS KABHTALIIN,
TONUIANCTICPCHOS YIBTPA3BYKOBOE H3NYYEHUE, NEHCTEME MAA3MbI KAHAJIA HCKPBI, CONPOBOKIAIIIE -
¢cH MHObPaKpacHbIM, yIBTPadUONETOBBIM HINYYeHHEM] UMIYILCHbIE BAEKTPOMATHUTHBIC [TOJI
u npoune |7, 8.

Caepenuit 0 BIUAHUN JAHHOTO 3MeKTPObH3NYECKOTo METONAa HA COCTAB M CBOHCTBA MOJNIOTHOI
CHIBOPOTKH, & TAKXE NEPCIIEKTHBRI €10 peaNt3alliy ¢ UEAbIO AUCIEePTUPOBAHMS KOArYTHPOBAHHEBIY
HACTUHIL Ka3CHHOBOI'G ML M CHIKSHUSA YPOBHA GaKTePHANBHOU 3arpsa3HEHHOCTH HEAOCTATOUHO.

B ¢B130 M3103KEHHBIM, YCOBEPOICHCTBOBAHUE ITEPBUYHOMN 00paloTKY MOIOTHOM CHIBOPOTKH 3:4 CUET
MCTIOMBb30BAHNA 3IEKTPOrHAPABIMIECKOT0 S (EKTa SBJISCTCS AKTYATBHBIM H TEPCTIEKTHBHEIM HAYY -
HBIM HApAaBieHHeM.

O0beKTsI B METOAB HCCTENOBANMI. DKCITEPHMEHTANBHbIE HCCHEIOBAHMIS BEITOTHEHD! B IlpoGmer-
HOH HayYHO-HCCAEN0BAaTeNbCKOH nabopaTopun HalmonansHoro YHUBePCHTeTa NUINEBHIT TeXHONO-
rin {n. Knep, Ykpauna).

O0perToM HecTeIOBaHII BLICTYIIAA MOTOUHAS CHIBOPOTKA C MAacCOBOH oneii 6eka L0 L5 %6,
TIONYUeHH:A ITPY TIPOH3BOJICTBE TBOPOTA HEXUPHOTO.

O0pabOeTKy MONCYHOU ChIBODOTKH HELTPHISCKUMHA PaspsfaMy OCYLIECTBSNN Ha DKCIICPHMeH-

UIbHOM TEXHOJOTHYECKOM KOMILIEKCE, COCTOALIEM U3 TeHepaTopa UMIYAbCHBIX Tokos I'UT 50-
SH1/4C VX4, paspsiaHoii KaMepbl, H3MEPHTENBHBIX M BCIIOMOTATENbHBIX npubopos [6].

[Mapamerphl paspsaIHOro KOHTYpa I 6OpaBaTsiBaeMoif cpenpl OBITH CACIVIOWAMH;

¢ HanpsxcHne — 30—-45 kB ¢ marom 3;

* KOJWYECTBO PasPAIHBIX IMIYALCOB 5—25 ¢ maroMm 5;

* DHEPrus B KaHane pazpsga — 4,5—5,5 gJIx;

*+ 0o0beM paspanHoi Kamepst — 27003000 cM®;

* TeMImeparypa oSpadateiBaeMol cpeabl — (6 2) ‘C, (20+2) *C 1 (304 2) °C.

CrarrcTrnyeckoe pacrnpeieicHie pa3sMepoB YacTHI MOTOYHOH CBIBOPOTKH U 2JIEKTPOKHHETUY eC-
EHit noteHuman ({-petential) nccnenosany MeTOIOM AMHAMUYECKOTO CBETOpACCEs HIS HA aHANN3aTO-
pe Malvern Zetasizer Nano 7S (Malvern Instruments Lid., Benuko6putauus) ¢ YIJIOM OeTeKTHPOBAHH 4
173", renwii-veonoBeiv nazepom He-Ne voiHoc b0 4 MBT ¢ U1HHOM BoHbI 633 HM. Bee HM3MEPCHNS
B NAHHOM HCCAC10BAHUM OCYLIECTBAANICE MpK Temieparype 25°C. [t KOHTPONS MOBTOPAEMOCTH
PE3YILTATOB QIS KaXA0T0 obpasia 6bUI0 BLITONHEHO He MeHee Tpex nsMepenuii. Pacnpenenenue no
pasMepaM B eTMHHIAX HHTCHCHBHOCTH OBITH IIONYYEHBI B3 AHANM3a KOPPCAAUMOHHBIX DYHKIMI
C MCIONb30BAHNEM anropuT™Ma General purpose IpOrpaMMHOTO 06ecede I a”anusatopa Zelusizer
Software 6.20.

MuKpodionorHYecKie MOKA3aTeIH HCXOIHOU 1 06paboTaHHOI CEIBOPOTKH OTIPEAEIATH cTaHgap-
THBIMHU METO/IAMH MOCEBOM Ha IHTATEILHOU cpee.

[Mposoamnn MHOroMaKTOPHELH 3KCIIEPUMEHT ¢ TOCAEAYIOMNM CTATHCTHYECKOH 06paboTKoii pe-
3YALTATOB M CO3GHUEM COOTBETCTBYIOLIMX MATEMATUYECKHX 3aBHCUMOCTEH CPeIHEero THAPOLAHAM -
TECKOTO AMaMeTpa ¥ HHACKCA MONIIMCIIEPCHOCTH OT HaNpPSXKEHUS ¥ KOMUYeCTBa 3MEKTPUYCCKIX
pazpazon. MaTtemaTHuecKue 3aBHCHMOCTY ITPEACTABISAIN B TAKOM O6LIeM BHE:

D=fU n)i UMl =f(U, n), 4)

riae ) — cpeTHEH MHIPOTHHAMHEYC CKH U mraMeTp, M1 - uitexe nomgwenepeHocT, U/ — HAIIUIKEHAS, A - KOMee-
TEO PA3PLETIDB.
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[ MVALLIEBAS MPOMBILLIAEHHOCT: HAYKA M TEXHOAOT/M ]

Pesyasrarsl u ux obeyxaenne. LenecooGpastocTs OpHMEHEHUS Ipeularae More crnocofa » TeXHo.10-
CHU NTePBHYHON 00paboTK! MOTOYHOM CHIBOPOTKM 00OCHOBBIBAIH Ha OCHOBAHUY IKCITEPUMEHTAIPHbIX
UCCAEN0BAHMM PA3MEPOB YaCTHLL IO U ITocie 06paboTKH, CeTUMeHTAINOHHOM YCTOHYMBOCTH CHUCTEMEI.
MUKPOOHONOTMYECKHX ITOKa3aTeNei TBOPOKHON CBIBODOTKH U €€ XpaHUMocnocobHOoCTH,

Msyyas muuaMuky npeobpa3oBaHmi KUCHEPCHOH thasbi CHIBOPOTKH BCIeACTBHE IUCTIEPT HPOBAHMS
PACCMOTPEHHBIM CIIOCOUOM, YCTAHOBIIN 3aBHCHMOCTD Pa3Mepa YacTHIl OT napaMeTpoB 06paloTKil,
a4 MMEHHO: HallpsKeHUA M KONHYEeCTBA paszpAI0B.

B MHOTHX peanbHBIX CHCTEMAX, H MOJIOUHAY CBIBOPOTKA HE HCKIIYeHMue, QopMa YacTHIl o'LIvya-
e1cs OT CPepiyecKoil. MOITOMY NS TAKMX YACTHILL BBOAUTCH ITOHATHE CPENHUH THAPOAUHAMUIECKIT
pazuve (mamMerp).

Ormeveno, uto npu Hanpsxennn 30 1 35 kB ¥ KonuyecTse paspsiaos 5 ... 15 aucnepruposanue
uacTHIL Ob1I0 HecyllecTBeHHBIM. CpetHuit pasMep YacTHL, YMeHbLIANCH ToNbKo Ha 272 . 30 o. Cype-
AMYCHIECM HAIPAXKEHNA M KOJIIHIeCTBA PA3PSIOB OTMEUSHO CMEICHIE [IHKOB Ha KPHBRIX paciipele-
ACHHA B CTOPOHY 9acThll pasMepoM 1o 500 ... 1000 M u cHuXeHne cpeaHero THAPONHMHAMIYC CKOIO
mraneTpa. JIydiume pe3syasTaThl Iy 3MeKTPOrHAPABIHYECK O obpatorke (DT'0) cEIBOPOTKH TBOPON: -
HO OBUTH ZIOCTHTHYTHI IPH HAIIPAXEeHIH 45 KB u KonmuccTre paspsamos 25. Kpussic pacnpereneHus
PA3MEPOB YACTHLL HCXONHOI CBIBOPOTKM U CHIBOPOTKH Tiocie BTO mpy ykasaHHbIX napaMeTpax npi-
BCAeHBI Ha pHc. 1 (a, 0).

Statistics Graph (7 measurements)
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Puc. 1. Pacnpenenerie 1o pasmepam HacTUy, MONOYHOR CLIBOPOTKM A0 (a)
unocne A0 npu HanpsaxeHnn 45 kB 1 KonuyecTre paspagos 25 (6).
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OrveyeHo, YTO B MCXONHOI CHIBOPOTKE pasMep YacTHIl HAXOMMICS I PEMMYIIECTBEHHO B THANA30-
e cebiue 500 HM, X o6beM coctasnan 89 %. Cpetauid THAPOAMHAMWYECKHII THAMCTP YacTHi —
(1697.5 + 82.38) M, numexe nonummenepcHocTn — 1.0,

OfnapyxeHo, 4To mocne o6paboTkn CPEIHMH THAPOAMHAMMYCCKHI AUAMETDP YMEeHBIIHICH
¢ (1697.5 4 82,38) um 10 (221,34 £ 10,3) M TPy MaKCUMaNnbHOM HANPSIKEHUU U KOJIHYECTRE paspsi-
1oB. MIHIeKC MOAMINCIEPCHOCTY NPH 5TOM cHUXancs ¢ 1.0 1o 0,35 ... 0,40, yto Xapakrepusver cHe-
TeMY Kak MpUOAMKEHHYIO K MOHOAUCTEPCHOH, YacTHIbT ¢ pasmepom Goxee 500 HM npakTMYecKy
OTCYTCTEOBATH.

B pesynprate craructnyeckoil o6paboTkiz pesysTaTon NPOBENESHHBIX AKCIIEPUMEHTATBHEIX HCCIIE-
JIOBAHMH [10YUEHbBl YPABHEHHS PErPECCHH, OMUCHIBAIOIIAE BIHSHIE napaMeTpos 3I'0 Ha xapaxTe-
PHCTUKM CTEMEHN UCIEPCHOCTH CHCTEMb! — CPeTHMI THIPOIAMHAMHAYECKHI ZHAMETP H WHIEKC IT0-
aupucnepcHocTH. [paduieckoe oTOBpakeHMe ONYUSHHBIX VPABHEHUI MMEeT BHA MOBEPXHOCTSH
OTKJIMKA (puc. 2).

Marexvartuueckas v cTaTHcTHYecKAs 06paboTKa JaHHbIX (tabin. 1) moaTBepmmia cymecTBeHHOe
BAMSHAC HANIPAXeHUS U 11 KONMMYeCTBA PA3PALIOR 2 HA CTeIeHb TMUCIIEPCHOCTHU YACTHIL M TTOZBOIMIIO
YCTAHOBHTE PALHOHA/IbHbIE NAPAMETPBI 3NeKTPOrMAPABIMYECKON 06paboTKu: HampsaxeHue 45 kB
if KOJIMYECTBO paspsaios 25.

Puc. 2. TioBepxHocTH BRUAHMS HANPAXEHWS 11 KonryecTBa paspsacs 370
Ha CPSAHNIT TAPOANHAMMWYECKUT AMaMETP YACTUL MOIOYHO CbIBOPOTKM ()
W MHACKC FIOAMAUCTIEpCHOCTY (5),

Tatnuya 1. Pe3yIbTaThl CTATHCTHISCKOH o6paborkn
Pe3ylIbTATOR DKCHEDHMERTOR

VIIpargensii noka ateis YpasHeHue perpecii
Cpe1Huii ruApoIMHAMAYEC KU THAMETD D(Un)=714116U - 2.167-Un — 1.01036-U* +
0.8817-n" + 9.283-n + 681.1
Muaeke noavancnepeHoctn MIT (U.n)=0.1092-U — 0.00149-U-n — 0.00614-U2 -
0.000068-n° + 0.03685-1 — 0.947
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Il OLEHKH ceTMMEHTAUMOHHO YCTONYMBOCTH YaCTHIT ChIBOPOTKH JI0 M 1TOCKe ofpaboTKI ompe-
ACTATH CKOpOCTE ocefanua JacThl H KCV (dopmyna | n 2), a raxxe o6beM 0camKka, oTie iHBILEIOCk
B Pe3YNBTATe NPUHYAMTENBHONO OCAXKAEHNS B TPABUTALIMOHHOM [101e. YCTAHOBAGHO, YTO B pesynwTa-
12 YMCHBLICHUA pasiepa 6elKoBbIX YacTHI Beieactre D10, cKopocTh MX 0CeNdHus 3aMeNnanach
B Pasbl, KHHETHYECKAd CEAMMCHTALMOHHAS YCTOHYHBOCTD MOBBIIATACh. OFBe M ocamka B obpabtoTaH-
HOMU chriBOpoTKe yMeHbinanes ¢ 0,9 ... 1,1 mo 0,1 ... 0,2 cm3 Ipy HampsekeHud 45 kB 1 xoauvecTse
pazpsinos 25. B 06paBoTaHHO# CHIBOPOTKE BHAMMBIN OCANOK GeliKa OTCYTCTBOBA B TEHUEHHE TPEX
CYTOK XPAHCHHA B OTIMYHE OT MCXOAHOM CBIBOPOTKH, TIe OCAXAeHHE GeTKOBIX YACTUIL HAGTIONATOCh
YKC € MEePBBIX YaCOB XpaHEeHHMsL.

B roa1b sy cTabHIM3AINE CUCTEMb! M 3aMeIICH T [ponecca ocaxaeHu s YacTHLl CRIBOPOTKY [TOCHe
SAEKTPOTHAPABAMYECKOH 00paboTKH CBUAETENBCTBYIOT PE3YILTAThl ONPEACHEHUS TeKIPOKHHCTH -
YeCKOTO noTeHUnana. Tak, npu Hanpsokerun 45 kB no Mepe YBeNHYeH! s KONKHYeCTRA PaspsIoB ad-
COJIOTHOE 3HaueHHe (-TIOTEHLHANA YacTUll 00paboTaHHOIT CBIBOPOTKH YBEIMUMBLIOCH C (-0,06 =
0.002) 5o (-4,02 + 0,26) uB. uto CBHACTSALCTBYET O IOBBILICHHUH CENMMEHTALIMOHHON YCTOHYMBOCTH
06paboTaHHOo! MOIOYHOI CHIBOPOTKH.

DKCNCPHMEHTANBHO NOATBEPXKIAEHO, YTO eKTporunpapinyeckas odpaborka obaagaer onpe-
ACTEHHBIM HHAKTHBUPYIOIIHM QeHCTBUEM HA MIKpOopraHu3Mel. ITpuuey Ha cHIbKeHn e TTOILY it~
UiH MHKPOOPraHM3MOB OKa3bIBAIH BJAMAHME, KAK MOLIHOCTh BORACHCTBYA. Tak 1 KOJHYECIED
SACKTPUICCKHX paspsanoB. Tak, mocne obpaboTku npu Hanpsaenuu 30...40 kB u KOIHNYeCTBE
pazpanon 5...10 Habmoaanack YACTHYHAN WHHAKTUBALIN MHKPOOPTaHM3MOB — HX KOIHWYECTBO
VMEHBIIHIOCE B cpejiHeM Ha 8...28 % 110 cpaBHEHHIO ¢ CHIBOPOTKOM TBOPOXHOH HeobpaboTaHHoiH
(koutpous). Torna kak obpaGoTka ICKTPHIECKUMI paspsgaMy ¢ HanpsikeHnem 45 kB 1 koau-
MCCTBOM paspanos [5... 25 obecnieuusana Haubonee 3P PeKTHBHYIO MHHAKTUBAITHIO MHKpOOpra-
HII3MOB TBOPOXHOI CeIBOPOTKH (Tab1. 2). [Ipu 310M nepsmynas faxTepHanbHag 06CEMEHEHHOCTD
(MADPAHM) M010YHOI CHIBOPOTKM CHUKANACH HA OXHH-IBA nopdanka: n°10°—» n-10°— n'10° KOE/1.
apunotl o9,

HaneHeiinice yBenvyenue Hanpsxkenns 1o 50 kB He NIPUBOLNIO K OKMJIAE MOMY VBEIIYeHHIO CTS -
NEHH HHHAKTHBALHM MHKPOOPIAaHM3MOB, a HATIPOTUB, HaBMIOLATOCH CHIDLEHHE Gaki CPHIMTHOrO
3 dhexTa 3neKTPOUCKPOBOI 0GpaboTKy.

Tadruya 2. TlokasaTend MOJOYHOIL CHIBODOTKH
IpH eAeKTPOrHAPaBIMYecKol 06paboTre

Poaimsl odpadorTio Roamgerteo sukpodums e ro
TR Baxrepni rpy une
Hpoaykr Hanpusioune, U, kB AR N pad! MADAHM, KOE,r KHILeY O nasows i
0B I oy
(BI'KID)
TBopomHast chBO- be3s obpaborkn 1.54x 10¢ O6napyxeHo B
POTKa { KOHTPO.Ib) 0,001
Teopoxnas chiBo-~ 45 5 1,51 x 107 ObHapyxeHo b
POTKa [OCIIE IEKT- 0,001
PO AR e 10 100 x 10° Odnapysieno B
Oﬁp&GOTKﬁ 0.001
15 1,70 x 104 He obHapvkeHo
20 0,90 x 10¢ He oBnapyxeno
25 3,00 x 10° He oBnapyxeno

[Tpusenenusie B Ta6x. 2 JaHHbBIE 1103BONIOT YTBepXIath, 4to S0 npu HanpsxeHum 45 kB u xo-
JAMMECTBE PA3PANOB CBBILIE |5 00cClieyBaeT JOCTATOYHYIO BakTepuanpHyio caHalAO 06pabaThiBac-
MOH MONOYHOMH CEIBOPOTKH.
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YetaHoBneHO, 9To KunityecTBo MAGAHM B 0b6paboTaHHO TBOPOXHOI CEIBOPOTKE He TIPeBBILIATO
MOMYCTHMOTO NEHUCTRYIOUIEro HOPMATHBHBIM JOKYMEHTOM YKpanHbl VPOBHSI.

YYBCTBUTEABHBIMH K ZSHCTBUIO SAEKTPOrHAPABINYECKOTO adexra oKazanuch TaKk ke MIeCHEBbIe
rPUOEL 1 ApoXcKd. MIX KonnyecTBo nocie o6paboTku IEKTPOUCKPOBLIMH Pa3PLIAMH YMCHEIUANOCL
Ha 40 ... 55 f B 3aBUCHMOCTH OT HANPSIKEHUA U KONHYCCTBA paspsmoB.

TToayyeHHbIe ZaHHBIE COMIACYIOTCH ¢ PE3YAbTATAMH HccaeoBaTenel, U3yYaBInuX AelicTBHe Jiek-
TPONCKPORRIX PA3pATIOB B APYTUX CPefiax, B YaCTHOCTH B MY 3MOHHOM COKe [8].

4 OCHOBAHHH NPOBEAEHHBIX MCCAETOBaHMIH IpeI0XeHa GII0K-CcXeMa AMTOPUTMA MEePBHYHOH 06-
PabOTKH MOJNIOYHOIT CBIBOPOTKH € TIPUMEHEHHEM SMEKTPOIHAPABINIECKOro crocoba (puc. 3).

OBpaboTKy MOKHO OCYLIeCTBIATE Cpasy Moce NONYYEHUSA MONOYHOH CRIBOPOTKH MU IIPCMe -
KYIoqHOro peiepsupoBanud. [lociae o6paboTku 3neKTpHYECKUMHE pa3paiaMH CBIBOPOTKY Ha-
NPABISIOL HA AaNbHEHIIME TeXHONOTHYECKHE LN B 3aBUCHMOCTH OT BHA BbIpabaTEIBAEMOTO

OPOAYETA.
Coop Moousol
CHIBOPOTEY
(MC)
$ad Her Oxaasaeune
Jo - 622°C
Ila Bpemennioe
peIepRUpOBaHE
Obpaborka
VCKIPHYCCKITMU
paspaianp
U=45xB.n=125
i Ha [pouzroacTio
OCHOBHOTO NPOIYKTA
Her
Oxnaxaenne
a0 4£2°C

Xpartenue no 48
HACOR

P11 — ripoBepka RO3MOXHOCTY NepepaBoTKi MONOYHO ChIBOROTKY MOC/IE 8 NoayYeHns;
C = 0 — npnsopKa HAaNPaBReHHOCTW NOTOKa MOFIOUHOMN CbIBOPOTKK Ha fanbHeliyo nepepaboTky

Unn XpaHeHue

Puc. 8. Bnox-cxema anropurma TeXHomormm NepepaBoTku MONOYHON CHIBOPATKN G NPUMEHE HIKEM
BN2KTPOUCKPOBON 0BpaboTku

Ne 4 (34) 2016 )ZEDD

Demo Version, http://fwww.verydoc.com and http://www.verypdf.com



L MMLLEBAS MPOMBILLAEHHOCTS: HAYKA W TEXHOAOTMM |

ilo pesyasTaTaM iecnenoBanuit, nocse TaKo 00paboTKi MOJIOIHAS CHIBOPOTKA CIIOCO0HA XPaHnTh-
c4 B TeyeHue 48 qacoB coxpangs CCAMMEHTALMOHHYIO YCTOHYHBOCTD, OpraHoOnenTHIecKne, hHu3HKo-
XUMHYECKHEe H MUKPOOHONOrHYecKre CROHCTEA.

Takiu obpasou, B pesynsTaTe cepuy KCIEPUMEHTOR HAMM YCTAHOBJIEHO, YTO 31K TPOrHAPABIH -~
yeckas 00paboTKa TBOPOXKHOU CHIBOPOTKH 0BECIIeYIBACT [IOBIILIEHUE 66 CeAMMeHTALOHHO veToli-
HHMBOCTH 34 CYCT AMCHEPTHPOBAHIIS YACTUI KA3eHHOBOH MBUIM 0 CPEAHETO THAPOIITHAMHYCCKOT O
mmaMerpa (221,34 & 10,3) am. Bout onpeaenes paunoHanbHbIi pexXUM 00paboTKH TROPOXKHON CHIRO-
POTKHM, a MMEHHO: HanpsAxeHue 45 kB, KonuuecTso pazpanos 25. Jloka3aHo, 40 JAHHbIf pexHm of-
PAOOTRHM IIPUBOIUT K CHIDKeHUIO yncta MADAuM Ha iBa nopsliKa, moXHoMY YHHYTOXeHu©0 BIKIT
1 cTabuABHOCTH CBOMCTB B TeveHue 48 yacop.

WM1ak, npennoxeHHas TexHONOIHYECKad CXEMa NEPBUYHOH 00paloTKM MONOYHOII CHIBOPOTKH C He-
HOAB30BAHHEM 3JICKTPOTHAPABIHMYECKOIO CIIOCO0A MO3BONNT A0OUThCS CTAGHIM3AIINH 1 COXpaHeHns
Ka4ecTBa HCXO/THOM CBIBOPOTKH, a TAKKe IPOANEHUS CPOKOB ee XpaHeHMUs!.
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O. Y. Kochubei-Lytvynenko, O. A. Chernyushok,
N. V. Ryabokon, D.V, Rindyuk

NEW APPROACH TO PRIMARY PROCESSING
OF MILK WHEY

The article is about the primary processing of milk whey, in particular, the prospect of its processing
with clectric spark discharges. Reasonability of application of electric discharges in whey proces sing
technology is confirmed by experimental researches and mathematical and statistical analysis,

[t is confirmed that electro-hydraulic im pact influenced positively on microbiological indicators of
processed milk whey. It is proposed a technological scheme of primary processing of milk whey with
electro-hydraulic method.
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