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Dependence of type chitozan possibly receipting of whey on liquid and the protein fraction Reception of math-
ematical model of fractionating process dairy whey by a complex of biopolymers chitozan and pectin is scientifi-
cally proved. The process model allows predicting quality of fractionating process dairy whey at mix entering of
pectin and chitozan. On the basis of the given model probably to optimize dosages hitozan and pectin depending
on the generalized estimation of quality that is shown in the given work, and also to find values of factors for de-
sirable of a touch estimation of formed products and an exit of squirrels-carbohydrate-complex. The model of
technological process allows fulfilling technology fractionating dairy whey under production conditions.
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XJ.rro3aH - u;eHHbrM aMHHorrOJIMcaxapM, <PYHK-

u;J10HaJIbHhle CBOMcTBa KOTOpOro B HaCT05Illlee BpeM51

I.I.IWpOKOMCrrOJIb3)'IOTC5I B JIJoUJJ:eBOMrrpOMbllllJIeHHoCTM.

o'LUfaKO MeXaIDf3M ero B3aJ1MO)l,eMCTBIDI C JIJoUJJ:eBbIMM

CMCTeMaMJ.1)l,0 KOHu;a eIIIe He M3yqeH. B Ka'IeCTBe KOMIlO-

HeRTa IIJfiW1 OH np05IBJI51eT CBOMCTBa 3HTepocop6eRTa,

MMMyHOMo)l,)'JI5lTOpa, aHrnCKJIepOTW-IeCKoro H aHrnap-

Tp03HOro <paKTopa, peryJI5lTopa KMCJIOTHOCTM)Keny)l,o'I-

HOro COKa, l1J-U116MTOpa nencHHa, 6apbepHoro BeIIIecTBa.

EaKTepHu;J1)l,Hoe )l,eMCTBHe XHT03aHa n03BOJl5leT y)l,JIM-

HHTb CpOKM xpaHeHH51 npo)l,)'Ku;J1H, CO)l,ep)KaIIIeM )l,aH-

HhrM nOJIHMep. TaK)i(e M3BeCTHO 'ITO XHT03aH, BBO)l,HMbrM

B COCTaB npo)l,)'KToB, nOJIO)I(HTeJIbHO BJIM5leT Ha JIJoUJJ:eB)'IO

u;eHHoCTb KaK 6MOJIOrH'IecKM aKTHBHOe BeIIIeCTBO [1, 2].

XHT03aH, KaK aMHHonOJIMcaxaPM, Ha CBoeM MO-

JIeKYJl5IpHOM nOBepXHOCTH HeceT CYMMapHhrM nOJIO)I(H-

TeJIbHhrM 3ap5l)l" '!TO 03Ha'IaeT ero cnoc06HoCTb B3aJ1M0-

)l,eMCTBOBaTb B JIJoUJJ:eBoM CMCTeMe C aHHOHaMH, HOCH-

TeJl5lMH KOTOpbIX 5IBJIIDOTC5I, npe)l()l,e Bcero, KMCJIOTHble

pa)l,HKaJIb1. BCJIe)l,CTBMe 3TOro B CHCTeMax C nOBbIllleHHOM

KMCJlOTHOCTbIO 3a C'IeT BBe)l,eHH51 XHT03aHa B03MO)I(H0

CHH)I(eHHe KMCJIOTHOCTM Cpe)l,bI H 06pa30BaHHe KOMIl-

JIeKCOB C Bew.eCTBaMJ.1, HecYIIIJ1MH OTpHu;aTeJIbHhrM 3ap5l)l,

(neKTHH, arap, KappafHHaH, 6eJIKM H .D.P.). Bce 3TM Ka'Iec-

TEa Ba)l(HbI no nepepa60TKe KMCJlOM TBOPO)I(HOM CblliO-

POTKM, B COCTaB KOTOPOM BXO)l,5lTBbICOKOMOJIeKYJUIPHhle

6eJIKM C )l,OnOJIHHTeJIbHhIMH KMCJIOTHbIMM pa)l.HKaJlaMJ.1,

npM 3TOM)l,OnOJIHHTeJIbHOe BBe)l,eHHe neKTHHa, 06JIa)l,aIO-

w.ero CYMMapHhIM OTpHu;aTeJIbHhIM 3ap5l)l,0M, 6Y1J,eT cno-

C06CTBOBaTb pOCTY CTpYKTYP006Pa3)'IOIIlHX H COP6u;HOH-

HhIX CBOMCTB060HX 6HOnOJIHMepOB-nOJIMcaxapMOB.

CJIe)l,)'eT OTMeTMTb, 'ITO paCTBOp XHT03aHa HMeeT

BIDKyIIIl1J1 npHBKYC M no 3TOM npH'IHHe CJIe)l,)'eT 060c-

HOBaHHO nO)l,XO)l,MTb K BbI60py JIJoUJJ:eBbIXCHCTeM)l,Jl5I ero

BBe)l,eHH51.

MOJlotIHa5I CblliOpOTKa (TBOpO)I(Ha5I, nO)l,CblpHa5I

M Ka3eHHOBa5I), KOTOpa51 npaKTH'IeCKM He HCrrOJIb3yeT-

C5I Ha JIJoUJJ:eBble u;eJIM, OTHOCHTC5I K nepCneKTHBHOMY

CblpbIO )l,Jl5I H3roTOBJIeHIDI <PYHKu;HOHaJIbHOM IlHIIleBOH

npo)l,yKI.(J1Ji C rrpHMeHeHHeM XHT03aHa, nOCKOJIbKY CO-

)l,ep)I(HTu;eHHbleXKMH'IeCKMeKOMIlOHeHTW.O)l,HaKOOHa

06JIa)l,aeT cneu;H<pH'IeCKHM npHBKYCOM, nOBbIllleHHOM

KMCJlOTHOCTbIO, HeCTOMKOCTbIO B XpaHeRJolH, BM3yaJIb-

HOM HenpHBJIeKaTeJIbHOCTbIO (HMeeT )KeJITO-3eJleHbIM

u;BeT, MYTHOCTb M )l,p.). YCTpaHJITb )l,aHHble He)l,OCTaTKM,

nOBbICHTb xpaHHMOCnOC06HOCTb MyJIy'Il.l.IWTb raCTpOHO-

MH'IeCKMe CBOMCTBa npo)l,)'KTOB Ha CblliOpOTOtIHOM OC-

HOBe n03BOJl5leT BHeceHHe XHT03aHa. XHT03aH, B 3aBM-

CHMOcrn OT npHpO)l,bI, crroc06eH B CblliopOTKe nepei1rn

KaK B paCTBopeHHoe COCT05IHHe, TaK M np05IBHTb cop6-

u;HOHHbIe CBOMCTBa OCa)l,HTeJl5l 6eJIKOB, npH 3TOM KOM-

neHcHpyeTC5I HeraTHBHhIe npHBKYCbI KaK CblliOpOTKM,

TaK H OCa)I()l,eHHoro KOMIlJIeKCa C XHT03aHOM [3-5].

MOJIo'IHa5I CblliOpOTKa npe)l,CTaBJl5leT C060M MCTHH-

HhrM BO)l,HbrM paCTBOp, B COCTaB paCTBopeHHoM <ppaKu;HM

KOTOpOro BXO)l,5lTB MOJIeKYJl5IpHO-)l,MCnepCHOM COCT05I-

RJoIHKa3eHH ()l,O 25% OT CO)l,ep)l(aHIDI B MOJIOKe) H CblliO-

pOTO'IHbIe 6eJIKM ()l,0 98% CO)l,ep)l(aHH51 B MOJIOKe), JIaK-

T03a ()l,0 97% CO)l,ep)KaHIDI B MOJIOKe), BO)l,OpaCTBopH-

Mble BHTaMHHhI ()l,O 90%), JIHMOHHa5I KMCJIOTa ()l,0 75%),
)l,ByOKMCb yrJIepO)l,a (o6pa3yeTc5I npH CKBaIIIHBaRJolH),

a HOHHO-)l,MCnepCHa5I <ppaKu;H51 npe)l,CTaBJIeHa MHHe-

PaJIbHhIMM CO.1UIMMKaJIbJJ;IDI H )l,pyrHX Ml1Kp03J1eMeHTOB

B <popMe KarnOHOB H aHHOHOB, HOHOB BO)l,OpO)l,a. COCTaB

MOJlOtIHOM CblliOpOTKM KOJIe6J1eTC5I B 3Ha'IMTeJIbHbIX npe-

)l,eJIax. B Cpe)l,HeM OHa cO)l,ep)I(HT 6-8% CYXHX Bew.eCTB,

B TOM 'IMCJle 0,2% )l(Hpa, 0,9% a30rnCTbIX BeIIIeCTB, 4,7%

JIaKT03bI, 0,7% MHHepaJIbHhIX BeIIIeCTB, KMCJlOTHOCTb

COCTaBJl5leT 50-85 °T, IlJIOTHOCTb KOJle6J1eTC5I OT 1018-

1026Kf/M3 [4]. TaKHM 06Pa30M, OCHOBHyK> 'IaCTb CYXHX

BeIIIeCTB MOJIO'IHOM CblliOpOTKM COCTaBJl5leT u;eHHa5I JlaK-

T03a (70%), Ha )l,OJIIO )l,pyrHX KOMIlOHeHTOB (HecaxapoB)

npHXo)l,HTc5I30% (npeHMYIIIeCTBeHHO 6eJIKM).

He06xo)l,HMocTb 60JIee r.n:y6oKoM nepepa60TKM

MOJlOtIHOM CblliOpOTKM B nOJIe3HhIe <PYHKJJ;MOHaJIbHble

JIJoUJJ:eBbIe npO)l,)'KTbI o6yCJIOBHJla aKTYaJIbHOCTb HCCJle-



AOBaHH:i1 rro rrpHMeHeIDllO XlIT03aHa B COBOKYJIHOCTM

C rreKTHHOM )J)UI KOMllJIeKcHoro MCrr0JIh30BaHlliI AaHHO-

ro u:eHHoro Cblpb5I.

OMOrrOIDIMep rreKTHH rrOJIO)l(}fTeJIbHO 3apeKOMeH-

AOBaJI ce651 B rrpaKTMKe rrepepa60TKM MOJIO'lliOM CbffiO-

pOTKM, rr03B0JI5151CryI.l.J,aThee MJIM rroJIY'IaTh OTAeJIbHbIe

<ppaKJJ:MM,B 3aBMCHMOCTMOTXapaKTepMCTMK [3, 4]. IIeK-

THH crroc06eH 06pa30BhffiaTh Ha ee OCHOBe reJIb, CTa-

6MJIbHbIe BcrreHeHHbIe CMCTeMhI, BhICTYITaTh B KaqeCTBe

3<p<peKTMBHoro 3MYJIbraTOpa M crn6MJIM3aTOpa, cTYAHe-

06pa30BaTeJI5l. PaHee 6bIJIM pa3pa6OTaHbI peu:eJITYPbI

OCBe)l(aJOU01X HaIIMTKOB Ha OCHOBe TBOpO)I(HOM ChffiO-

pOTKM M rreKTHHa [3], B COCTaBKOTOpbIX TaK)l(e BBOA5ITC5I

BKYCOBble l1HIPe,UMeHTbI (acKop6HHOBa5I M IDIMOHHa5I

KMCJIOTbI, <PPYKT03a, apOMaTM3aTOp M APyrne COCTaBmI-
IOJJ.l,Me)[5].

OAHaKO rreKTHH BKaqeCTBe 6MorrOIDIMepa He YMeHb-

rnaeT, a YBeJIMqMBaeT KMCJIOTHOCTbrrOJIY'IeHHoro rrpo-

A)'KTa, ero MCrr0JIh30BaHMe B TeXHOJIOIlfi1 KOMllJIeKCHOM

rrepepa60TKM KMCJIbIX )l(}f)U<OCTeM orpaHJ1qeHO. HarrpM-

Mep, B CbffiopOTKe rreKTHH He rrp05IBJUIeT CBOMCTBaCop-

6eHTa, a BbICTYfIaeT TOJIbKO B. KaqeCTBe )I(eJIMpYIOru:ero

areHTa [3].

UeJIbIO MCCJIeAoBaHH:i1 5IBMJIOCb 060CHOBaHMe MC-

rr0JIh30BaHM51 6MOrrOIDIMepOB XMT03aHa M rreKTHHa

rrpM KOMllJIeKCHOM rrepepa60TKe TBOpO)I(HOM CbffiOpOTKM

B TeXHOJIOIlfi1 HaITMTKOBM 6eJIKOBo-yrJIeBOAHbIX KOMJIO-
3J1.lU1J1.

B pa60Te rrpHMeH5IJIM XlIT03aH HeCKOJIbKMX

BMAOB rrpOM3BOACTBa 3AO «oMorrporpecc» (TY

9289-067-00472124-03) M opeMepxa<peHcKoro HHCTMTY-

Ta ITMIJJ:eBbIXTeXHOJIOrnM(repMaHM5l). 06Pa3JJ:bI XlIT03a-

Ha HMeJIM CJIeAYIOJJ.l,MeXapaKTepMCTMKM: XMT03aH ITMIJJ:e-

BOM (MOJIeKYJI5lpHa5I Macca (MM) - 478 K.na, CTerreHb

AeaU:eTMJIMpOBaHM51(CM) - 80%); XMT03aH HM3KOMO-

JIeKYJI5lpHbrM ITMIJJ:eBOM(MM - 38,7 K.na, CM - 90%);

CYJ<I.01HaTXMT03aHa (MM - 280 K.na, CM - 90%); XM-

T03aH ITMIJJ:eBOMKMCJIOTOpaCTBOpMMhrM(MM- 200 K.na,

CM - 82%). B KaqeCTBe rrOJIMcaxapMAa MCrr0JIh30BaJI-

C5I BbICOK03TePM<pMI.UlpOBaHHbrM I.J,l1TpYCOBbrMrreKTHH

rrpOM3BOACTBa repMaHMM. IIo cTpYKTYPe XMT03aH HMeJI

XJIOJIheBMAHYIO, qernyMqaTYIO M rropollIKo06pa3H)'lO

KOHCMCTeHII.MIO. XnOITheBMAHbrM XMT03aH rrpeABapM-

TeJIbHO M3MeJIbqaJIM (PMC. 1). IIeKTHH BHOCMJIMB CMeCh

MOJIO'lliOM ChffiOpOTKM M <PPYKT03bI 6e3 rrpeABapMTeJIb-

HOM rrOAfQTOBKM rrpM rrOCT05IHHOM rrOMellIMBaHMM.

XHro3aH A06aBJI5IJIM HerrocpeACTBeHHo B MOJIO'lli)'lO

CbffiOpOTKY MJIM rrpeABapMTeJIbHO pacTBop5IJIM B 2%-M

paCTBope aCKop6HHOBOM KMCJIOThI, rrOCJIe qero BBO,UMJIM

B CMCTeMYB BY\AeKOJIJIOY\AHOropaCTBopa.

TBOPO)I(Ha5I CbffiopOTKa 6billa BhIpa60TaHa rrpeA-
rrpM51TI1eM OAO «KMPOBCKMM chIp3aBoA» K.amnnrnr-

PaACKOM06JIaCTM M HMeJIa KMCJIOTHOCTh75 °T.

IIepBhIM 3TarrOM MCCJIeAOBaHM516hillO M3yqeHMe

rrOBeAeHM51XMT03aHa rrpM ero B3aHMOAeMCTBMMC l1HIPe-

,UMeHTaMMTBOpO)I(HOMCbffiOpOTKM B 3aBMCHMOCTMOTAO-

3MpOBKM M BY\Aa.
BHernHH:i1 BY\A ITMIJJ:eBOMCMCTeMhI, rrpMfOTOBJIeH-

HOM Ha OCHOBeTBOpO)I(HOM ChffiOpOTKM rryTeM BBeAeHM51

B Hee CMeCM M3MeJIbQeHHoro BbICOKOMOJIeKYJI5lpHoro

XJIOJIheBY\AHoro XMT03aHa (MM - 478 K.na), rrpeABapM-

PUC. 2. BHeumuu 8Ua Cbl80pOmOltHOU cucmeMbl, nOJlYlteHHOU

Ha OCH08e8blCOKOMOJleKYJlRpH020xum03aHa, pacm80peHH020

8 aCKop6uH080U KUC/lOme, C a06a8J1eHUeM neKmUHa U ¢PYKm03bl

TeJIbHO paCTBopeHHoro B paCTBOpe aCKop6HHOBOM KMC-

JIOThI, rreKTHHa M <ppYJ<T03bI, rrpMBeAeH Ha pMC. 2. KOH-

CMCTeHI.J,l15lrrOJIY'IeHHoro 06pa3u:a 6billa reJIe06pa3Ha5I,

TeKyqa51, ,UMHaMJ1qeCKa5IB5I3KOCTh COCTaBMJIa 145 cIIa.

IIpM XpaHeHMM B TeqeHMe 7 CyT CHHepe3Mca He Ha6JIIO-

AaJIOCb, KOHCMCTeHJJ:M5IOCTaBaJIaCb cTa6MJIbHOM, OAHO-

POAHOM, reJIe06pa3HOM, TeKyqeM M AOCTaTO'lliO B5I3KOM.

T aK)I(e BM3YaJIhHOrrpOCMaTpMBaJIMCh He60JIbllIMe BKparr-

JIeHM51cKoaryJIMpOBaHHOro 6eJIKa, KOTOpbIe He rropTMJIM

BHellIHero BY\AarrpoA)'KTa. IIpM 3TOM ero BKYC 6bill rrpM-

5ITHO-CJIaAKHM, C KMCJIO-MOJIO~IM OTTeHKOM, xapaK-

TepHbIM )J)UI CbffiOPOTO~IX HaITMTKOB, a KMCJIOTHOCTb

OTHOCMTeJIbHOCblph51rrOHM3MJIaCbC 75 AO 61 °T M CTa6M-

JIM3MpOBaJIaCh rrpM xpaHeHMM. IIoJIY'IeHH)'lO OCBeTJIeH-

H)'lO ChffiOPOTO'lli)'lO OCHOBypeKOMeHAOBaJIM MCrr0JIh30-

BaTh B KaqeCTBe MOAeJIM)J)UI pa3pa60TKM peu:errTYP OCBe-

~IOIJJ:MX ChffiOPO~IX HaITMTKOB.

IIpM BBeAeHMM B AaHH)'lO CMCTeMY CpeAHeMOJIe-

KYJI5lpHOro M3MeJIbqeHHoro qernyMqaToro XlIT03aHa

(MM - 280) 6hIJIM rr0JIY'IeHbI 06Pa3JJ:bI )l(}f)U<OCTMC5IBHO

BhIp~eHHoM HeOAHOpOAHOCThIO, 06YCJIOBJIeHHOM 06-

pa30BaBIIIMMMC5I Ha6yxllIMMM 6eJIKOBO-rrOIDIMepHbIMM

KOMllJIeKCaMM (PMC. 3). IIpM 3TOM 06ru:ero )I(eJIMPOBa-

HM5I CMCTeMhI rrpaJ<TMqeCKM He Ha6JIIOAaJIOCb. ,lJ,HHa-

MJ1qeCKa5I B5I3KOCTh06pa3U:OB COCTaBMJIaBcero 35 cIIa.

B rrpou:ecce XpaHeHM51 KOHCMCTeHI.J,l15lAaHHoti CMCTeMhI

CTaHOBMJIaCberu:e 60JIee HeOAHOpOAHoti, OHa pe3KO pa3-

AeJIMJIaChHa KOJIJIOMAHbIe XJIOJIh51(KOMllJIeKCbI rreKTHHa

MXMT03aHa) M HeB5I3KYIOOCTaBllI)'lOC5I <ppaKI.J,l1lO(PMC. 4).



PUC. 3. BHeuiHuu BUO CBeJICenOJ!y'leHHOU CbIBOpOmO'lHOU cucmeMbl

Ha OCHOBecpeoHeMofleKyflflpHozo xum03aHa B aCKop6uHOBOU

KUCflome C oo6aBfleHueM neKmUHa U rPpYKmo3bl

B .n:annOM c.rryqae HMeeT MeCTO npouecc <PPaKUHOHllPO-

BaHl15l ChIBOPOTKM, o6ycnORJIelllihrn: COp6HpOBaHlleM ee

B3BeIlIelllihIX qacTIfi.I" B KOTOPOM 3a,n,eMCTBOBaHhI o6a

nOnHMepa. TaKoM MexaHll3M MmKeT 6hITh I1Cn0nh30BaH

npl1 BhmeneHl1l1 6enKOB 113 CI1CTeMhI 11Tpe6yeT perynJI-

pOBaHl15l C yqeToM KOHeqJlhIX npO.IJ:YKTOB.

DhillO yCTaHORJIeHO, qro, BaphHpy5I .n:03I1pOBr<:y XI1-

T03aHa, ero BI1.IJ:11CTeneHh 113MenhqeHl15l, COOTHOIlIeHlle

C neKTl1HOM, a TaIOKe npo.n:OJDKJITenhHOCTh xpaHeHl15l

ChIBOPOTO~OM CI1CTeMhI, MO)I(HO noJIY'Il1Th pa3JIWIHhle

xapaKTepl1CTI1KM npo.IJ:YKTa, BKmOqa5I BHeIlIHllH BI1.IJ:

11 opraHOnemJ1qeCKMe CBOMCTBa. HanpHMep, npl1 .n:o-

6aRJIeHl1l1 B Mono~ ChIBOpOTKY CMeCI1 Hel13MenhqeH-

HOro cpeMeMoner<:yAApHoro qe~aToro XI1T03aHa,

neKTl1Ha 11 <PPYKT03hI B 06pa3Uax C O,I%-M co.n:ep)Iffi-

HlleM XI1T03aHa npl1 COOTHOIIIeHl1l1 XI1T03aHa 11neKTl1Ha

1:6 6hInl1 no.rryqeHhI HeOMOpO.IJ:Hhle CI1CTeMhI, B ueHTpe

KOTOphIX 06pa30BhIBanOch KpynHoe «3epHO» c<pepJ1qec-

KOM<pOpMhI, pacnonararorueeC5I Ha,n, KOnnOI1.IJ:HhIMl1 xno-

Ilh5IMl1 KOMIIneKCa «XI1To3aH-neKTl1H-6enoK», KOTOphle

KOHI.J;eHTpHpOBanJICh BHll3Y 11 HMenJI HenpaBl1nhHhle

<pOPMhI (Pl1c. 5).

3<p<peKT 06pa30BaHl15l KOnnOI1.IJ:HhIX <ppaKUJIii

B ChIBOpOTKe npl1 BBe.n:eHl1l1 6110nOnHMepOB 6a3l1pyeTC5I

Ha .IJ:BYX<pI13I1KO-XJ1MJ1qecKI1X mmeHll5IX: orpaHMqennOM

TepMO.IJ:l1HaMJ1qeCKOM HeCOBMeCTHMOCTI1 npl1cyrCTByro-

IlII1X BhlcoKoMoner<:yAApHhIX BerueCTB (ChIBOPOTOqJlhIX

6enKOB 11nOnJIcaxapl1.IJ:OB) 1160nee BhICOKOM OCMOlWIec-

KOM .n:aBneHl1l1 paCTBOpOB nOnJIcaxapl1.IJ:OB npl1l1X KOH-

ueHTpaUl1l1 OKono 1% no CpaBHeHMIO C OCMOlWIeCKMM

.n:aRJIeHlleM paCTBOpOB ChIBOPOTOqJlhIX 6enKOB, HMeIO-

IlII1XKOHI.J;eHTpaUl1IO 2,5% [4].
IlpaKTJIKa nOKa3hIBaeT, qro CMeIIIl1BaHlle paCTBOpOB

6enKa 11 nOnJIcaxapl1.IJ:OB MO)l(eT npl1Becrn K 06pa30Ba-

HI1IO.IJ:Byx<pa3HhIXCI1CTeM (3MYnhCI1I1 TI1Ila «Bo.n:a B Bo.n:e»),

B KOTOPhIX <pa30BOe paBHOBeCl1e YCTaHaRJIl1BaeTC5I npe-

HMYIlIeCTBenno Bcne.n:CTBl1e nepeHoca BO.IJ:hI113 paCTBO-

pa 6enKa B paCTBOp nOnJIcaxapl1.IJ:a qepe3 Me)l(<pa3Hyro

nOBepXHOCTh. Ilpl1HIUffi KOHI.J;eHTpl1pOBaHlUI paCTBO-

pOB 6enKa C nOMOllJ,hIO nOnJIcaxapl1.IJ:OB Ha3BaH 6e3MeM-

6paHHhIM OCMOCOM, TaK KaK B 3TOM c.rryqae npOI1CXO.IJ:l1T

nepeHOC paCTBOpl1TeAA 113 OMOro paCTBopa B )l,pyroM,

PuC. 4. BHeULHUUBUOCbIBOpOmO'lHOUCUCmeMbl, nOfly'leHHOU Ha OCHO-

Be CpeOHeMOfleKYflflpHOZOxum03aHa, pacmBopeHHOZO B aCKop6uHOBOU

KUCflome, C 006a6JleHUeM neKmUHa U rPpYKm03bl, nOCfle 24 'l xpaHeHUfl

PUC. 5. 06PG3l1,bl CbIBOpOmO'lHbIX cucmeM Ha OCHOBeCMecu

cpeoHeMofleKyflflpHozo xum03aHa U neKmUHa

B coomHOLUeHUU 1:6 nOCfle 24 'l xpaHeHUfl



C60Jlee ID13101MXl1MJf':IeCKI1M nOTeHwnlJIOM paCTBOpl1Te-

Jl5I. B pe3YJlhTaTe npOMCXO)l;l1T KOHl.J,eHlpMPOBaID1e 6emca

M pa36aBJIeID1e paCTBOpa nOJIMcaxapM)l;a,JJ.o TeX nop, nOKa

He CpaBH5IeTC5I OCMOTW:IeCKOe ,JJ.aBJIeID1eB 3TMX paCTBO-

pax. TalO1M 06pa30M, npOMCXO)l;l1T CaMOnpOM3BOJlhHOe

pa3,JJ.eJIeID1eCMCTeMhI Ha KOHl.J,eHlpaT HarypaJIbHbIX CbI-

BOPOTOYHbIX 6eJIKOB M 6e36eJIKOBYIO <ppaKJ.U{lO.
<I>aKT no.rryqeHIDI Pa3JIMYHbIX <ppaI<l.O'ril MOJIOl.IJ-IOM

CbmOpOTKM npM MCn0JIb30BaHM:M Cpe,JJ.HeMOJIeKYJI5!PHoro

XMT03aHa B coy:eTaHM:M C neKTJ1HOM 6bill B35IT 3a OCHOBy

B 3KCnepJ1MeHTax no MO,JJ.eJIMpOBaHMIOnpol.J,ecca no-

JIYy:eHIDI KOJlJlOMAHOro oCa,JJ.KaC l.J,eJlhIO OIITMMM3aIUill

,JJ.03MpOBOK6MOnOJIMMepOB, BBOAMMbIX AJI5I no.rryqeHIDI

6eJIKOBO- yrJleBo,JJ.HoMM 6e36eJIKOBOM <ppaI<l.O'ril npM noc-

JleAYIOIl.I,eM M3roTOBJIeHM:M Ha MX OCHOBe <PYHKl.J,MOHaJIb-

HbIX npo)J.yKTOB.
,1J,mI ,JJ.OCTIDKeHIDInOCTaBJJeHHOM l.J,eJIMnpJ1MelUlJIM

MeTo,JJ.MaTeMaTW:IeCKoro TIJIaHMpOBaHIDI 3KCnepJ1MeHTa

CnpJ1MeHeID1eM OpTOroHaJIbHOro l.J,eHlpaJIbHoro KOMTIO-
3Ml.J,J10HHOronJIaHa (0l..(KTI) BTOpOro nop5!AK3 AJI5I,JJ.BYX

<paKTOpoB (% MaCCbI MOJIOl.IJ-IOMCbmOpOTKM): ,JJ.03MpOBKM

neKTMHa (M1) M XMT03aHa (M2) [6].
B Kay:eCTBe napaMeTpa OmMMM3al.J,MM Y 6bill BbI6paH

6e3pa3MepHbIM 0606Il.I,eHHbIM nOKa3aTeJlh, o60e.rurnmo-

Il.I,MMTpM y:aCTHbIX OTKJIMKa, COBOKYITHOCTbKOTOpbIX n03-

BOJl5IeT KOMnJIeKCHO ou,eHMTb OpraHOJIemWIeCKMe ,JJ.O-

CTOJ1HCTBaM 3<p<peKTMBHOCTb npOl.J,eCca <ppaKl.J,J1oHl1po-

BaHl15I. 3To: ~ - OpraHOJIemWIeCKa5I Ol.J,eHKaKaqeCTBa

OCBeTJIeHHOMCbmopOTKM, 6aJIJJbI; J-; - OpraHOJIemWIeC-

Ka5I Ol.J,eHKaKay:eCTBa 6eJIKOBo-yrJIeBO,JJ.Horo KOMTIJIeKCa,

6aJIJIbl; ~ - BbIXO,JJ.6eJIKOBo-yrJleBO,JJ.Horo KOMTIJIeKCa,

% MaCCbI. OpraHOJIenTJ1qeCKYJO Ol.J,eHKYKaqeCTBa npo-

)J.yKTOB npOBO):(J1.llli no IT5ITJ16aJIJJbHOMIIIKaJIe C yqeToM

K03<p<pMl.J,J1eHTOB3HaqJ1MOCrn OT,JJ.eJlhHbIXnOKa3aTeJIeM

KaqeCTBa (MaKCJ1MaJIbHa5I Ol.J,eHKa- 15 6aJIJJOB) [5].

YCJIOBJ15IOITbITOB, a TaIOKe 3HaqeHIDI qaCTHbIX OT-

KJlMKOB, no.rryqeHHble B pe3YJlhTaTe peaJIM3al.J,J1MTIJIaHa

3KCnepJ1MeHTa, npMBe,JJ.eHbIB Ta6JIMl.J,e.

PaCqeT K03<p<pMl.J,J1eHTOBMaTeMaTJ1qeCKOM MO,JJ.eJIM,

npoBepKa ee MeKBaTHOCTM n03BOJIMJIM noJIY'llITb B KO-
):(J1pOBaHHOM BM)l;e <PYHKl.J,MIOOTKJlMKa, CB5I3bmaIOIl.I,YJO

KaqeCTBO npOl.J,eCca M npo,iJ.YKT<lC<paKTopaMM ,JJ.03MpOBKM

XMT03aHa M neKTMHa:

Y= 0,3920-0,4374X1-0,0549X2-O,0142X1X2 +
+ 0, 1624X12+ 0, 1063X/

CpaBHMTeJlhHa5I Ol.J,eHKaa6COJIlOTHbIX Be.JIWIMH KO-

3<p<pJ1l.J,J1eHTOBn03BOJI5leT c,JJ.eJIaThBbmo,JJ.0 HeCKOJlhKO

60JlhllIeM BJIIDIHID1: Ha Y <paKTopa cO,JJ.ep:>KaHIDIXMT03a-

Ha, y:eM neKTMHa.
ITepexo,JJ. K HarypaJIbHOM MaTeMaTJ1qeCKOM MO,JJ.eJIM

<ppaKl.J,J10ID1pOBaHIDI MOJIOl.IJ-IOMcbmOpOTKM n03BOJIMJI

nOnyqMTb CJIeAYIOIl.I,YJO<PYHKl.J,MIOOTKJIMKa:

Y= 1,6688-22,6180MI-l,3249M2-1,4200M1M2 +
+ 101,5000M/-I,7008M/

ITo.rryqeHHa5I HarypaJIbHa5I MO,JJ.eJlhn03BOJl5IeT npo-

rn03MpoBaTh KaqeCTBO npol.J,eCca <pPaKl.J,MOHMP0BaID15l

MOJIO'IHOM CbmOpOTKM npM BHeCeHMM CMeCMnOJIMcaxapM-
,JJ.OBneKTMHa MXMT03aHa. Ha OCHOBe,JJ.aHHOMMO,JJ.eJIM6bIJIM

OmMMM3MpoBaHbI,JJ.03MPOBKM (% MaCCbI CbmOpOTKM) XM-

T03aHa (0,10%) M neKTMHa (0,43%), a TaIOKe onpe,JJ.eJIeHbI

MX 3HaqeHIDI AJl5I:>KeJIaeMoro ypoBH5I OpraHOJIemWIeCKOM

Ol.J,eHKMHaIIMTKa M BbIXO,JJ.aKOJIJlOMAHOro KOMnJIeKca.

B CB5I3MC l.J,eHHbIM 6MOnOTeHl.J,MaJJoM no.rryqeHHbIX

<ppaI<l.O'ril 6bIJIM pa3pa60TaHbI TeXHOJIOfMJ1 <pyHKl.J,J10-

HaJIbHbIX ITJ1Il.J,eBbIXnpO.nyKTOB Ha MX OCHOBe.

KOJIJloM)l;HbIM OCMOK MOJIOl.IJ-IOMCbmOpOTKM, 5IB-

JI5IIOIlI,MMC5I 6eJIKOBO- nOJIMcaxapM)l;HbIM KOHl.J,eHTpaTOM

CbmOpOTOYHbIX 6eJIKOB, CB5I3aHHbIX C XMT03aHo-neK-

TMHOBbIM KOMTIJIeKCOM, HanOMMHaJJ no KOHCMCTeHl.J,MJ1

TBOpO:>KHbIe 3epHa, KOTopble J1MeJIM cnel.J,J1<pW:IecKMe

rrpJ15lTHble BKYC M apOMaT. )l,aHHbIM OCMOK pellieHO

6billO MCrr0JIb30BaTh B KaqeCTBe MCTO'IHMKa 6MOJlOfM-

qeCKM aKTMBHbIX BeIl.I,eCTB B TeXHOJIOfMJ1 rro.rryqeHIDI

060raIl.I,eHHoro TBOpO:>KHOro rrpO.nyKTa, rrOJIYY:MBllIero

Ha3BaID1e «ITeKTOXMTOMOJI». ITPM ,JJ.03I1pOBKe 2% CBe-

:>Kerro.rryqeHHoro KOJIJlOMAHOro OCa,JJ.KaK TBOpory 9%-M

:>KMpHOCrn B 100 f roTOBOro rrpo,iJ.YKT<lcO,JJ.ep:>KaJJOCb6110-

JIOfJ1qeCKM aKTMBHbIX XMT03aHa 11 neKTJ1Ha COOTBeTC-

TBeHHO 361118% Cyrol.IJ-IOM HOPMhI (MP 2.3.1.1915-04),

qm CBM)l;eTeJlhCTBOBaJIO 0 ero <pyHKl.J,J10HaJlhHOCTM.

lIJIaH 3KCnepHMeHTa H pe3YJIbTaTbI ero peaJIH3alUlH npH MO,JJ.eJIHpOBaHHH H OnTHMH3auuu npollecca $paKlUlOHHpOBaHIDI

MOJI01JHOH CbIBOpOTKH neKTHHOM H XHT03aHOM

IInaH 3KcnepHMeHTa, MaCChI
qacTHbIe OTKnHKI1

'"
BHOCI1MhIXcop6eHTOB

06061.l\eHHblHf-o
:;; XI1T03aH neKTHH napaMeTpc::
0

Yl' Y2, Y3, OnTI1MI13al\l1l1,
~ no MaTpHl\e, HarypanbHO no MaTpHl\e, HarypanhHO,

6ann 6ann % Y
X) M),% X2 M2,%

I +1 0,10 +1 0,60 15,0 13,3 16,23 0,0195

2 -I 0,02 +1 0,60 13,3 8,6 2,31 0,9104

3 +1 0,10 -I 0,10 14,0 15,0 15,09 0,0044

4 -I 0,02 -I 0,10 13,3 12,4 1,62 0,8384

5 +1 0,10 0 0,35 15,0 14,3 15,25 0,0023

6 -I 0,02 0 0,35 13,3 9,1 2,14 0,9023

7 0 0,06 +1 0,60 14,0 12,0 10,64 0,1288

8 0 0,06 -I 0,10 15,0 13,5 4,02 0,5458

9 0 0,06 0 0,35 15,0 12,8 9,09 0,1766



BhICOK}fe raCTpOHOMJ1l:leCK}fe cBoHcTBa o6oraIIIeHHoro

TBopora 06yCJIOBIDlBaIOT ero rrOTeHlIl1aJIhHhIH rrOTpe-

6l1TeJIhcKMH crrpoc rrpM HaJIlDKeHHOM rrpOM3BO)l;CTBe.

060raIIIeHHhle TBOpmKHhle M3)l;e.JIlliI OTHeCeHhI K rpyrrrre

rrpO)l;y:KlU1l1 OCTeOTpOIIHOH 1'1xOH)l;porrpoTeKTopHOH Ha-

rrpaBJIeHHOCTM.

IIo.rryqeHHhIH KOJIJIOMHhIH OCa)l;OK TalOKe BhICY-

IllHBaJIM BaKYYMHhIM crroco60M rrpM rrOJIO)I(HTeJIhHhIX

TeMrreparypax (25 °C) C rrOCJIe)l;yIOIIIMM BBe)l;eHMeM

06e3BO)l(eHHOH KOMII03IDIJ1}i B COCTaB 6MOJIOrnqeC-

K}f-aKTMBHOH )l;06aBK}f, rrOJIY'illBllleH Ha3BaHMe «<1>1'1-
TOrreKTOXMTOMOJI» 1'1 rrpe)l;Ha3Ha'IeHHoH )l..JUl.BJIIDIHIDI

Ha rrpOl.l,eCChI TKaHeBoro 06MeHa. OCHoBoH )l;aHHoH

6MO,1J,06aBK}f 5IBJI5IeTCH Crrel.l,MaJIM3MpOBaHHaH <pMTO-

KOMrr03Ml.1,J1511'13JIeKapCTBeHHhIX TpaB, a BhIcymeHHhIH

6eJIKOBo-yrJleBO,1J,HhIH OCa)l;OK yCMJIMBaeT ee <P)'HKl.l:M-

OHaJIhHhle CBoHcTBa, HBJI5l5ICh MCTO'IHMKOM JIaKT03hI,

ChlliOPOTOlJHhIX 6eJIKOB, MJ1HepaJIM30BaHHhIX rrOJIMCa-

xapMOB XMT03aHa 1'1rreKTMHa.

Ha OCHOBe OCBeTJIeHHOM )I(Jf)l;KOCTM ChIBOPOTKIf,

CO,1J,ep)l(aIIIeH JIaKT03Y, MMHepaJIhHhle BeIIIeCTBa, JIM-

MOHHYIO 1'1aCKop6MHOBYIO KlfCJIOThI, BO)l;OpaCTBOpMMhle

BMTaMMHhI, Jl:BY0K}fCh yrJIepO,1J,a, 6hIJIH rrpMfOTOBJIeHhI

OCBe)l(aIOI.IIMe HaIIHTK}f C COKaMJ1 apomrn: 1'1 06JIeIIH-

XM (5-25%), TalOKe 06JIa)l;aIOIIIMe <P)'HKl.l:MOHaJIhHhIMJ1

CBOHCTBaMJ1 1'1 BhICOKOH facTpoHoMJ1l:lecKoH rrpMBJIe-

KaTeJIhHOCThIO. COKlf apOHMM 1'1 06JIerrMXM XOpOIllO

MaCK}fpOBaJI:H npMpO,1J,HhIH l.I,BeT ChIBOpOTKIf, CO'IeTaHCh

C ee BKyCOM 1'13arraxoM. IIo.rryqeHHhle )I(M)l;K}feHaIIHTK}f

6hIJU1 peKOMeH)l;OBaHhI )l..JUl.IIHTaHMH JllO)l;eH, CTpa)l;aIO-

IllJfX 3a6oJIeBaHMHMH )I(eJIY)l;OlJHO-KlillIelJHoro TpaKTa.

TaKHM 06Pa30M, rrpMMeHeHMe 6MOrrOJIMMepOB XH-

T03aHa 1'1rreKTMHa rrpM KOMIIJIeKCHOH rrepepa60TKe MO-

JIOlJHOM ChIBOpOTKH rr03BOJIHeT rro.rryqaTh 6MOJIOrM'IeCK}f

l.I,eHHhle <PPaKl.l,ID1, Ha OCHOBe KOTOPhIX Pal.l,MOHaJIhHO

1'1 B03MO)I(HO M3roTaBJIHBaTh HOBhle <pym<l.I,J10HaJIhHhle

rrpoJl:YKThI.
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