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KOMMo3uyul Ha ¢hpakyUOHHbIU cocmas 2udposiu3amos coegoli MyKU U COe8020 U30/1Upo8aHHOz20 berika.
The paper presents the results of an investigation by SE-HPLC (size-exclusion HPLC) of the fractional
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composition of hydrolyzates of soy flour and isolated soy protein obtained under the action of proteolytic

enzymes of different origin and of their multienzyme blends.
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IIpomyxTel, oboramieHHbIE COEBBIM OEIKOM,
Takue KaK MyKa, KOHIICHTPAaThl U H3O0JATHI COH,
UCTIONIB3YIOTCSL B THIIE H3-32 UX (QYHKIMOHAJB-
HOCTH, TIUTATENbHON IIEHHOCTH M HHU3KOM CTOHU-
MocTH. CoeBble O€IKH MOTYT ObITH MOAUUITH-
POBaHBI IMyTeM (U3HMUECKUX, XUMUYECKUX U dep-
MEHTATHBHBIX BO3AeHCTBUH. OmHUM M3 CHOCOOOB
M3MEHEHUs (DYHKIIMOHATBHBIX CBOMCTB COEBBIX OCNIKOB
SIBIISIETCS OTPaHUYCHHBIN (DepMEHTATHBHBIN THAPOIIH3.

Benku B coe mpeacraBieHbl, TIaBHBIM 00pa3oM,
3amacHbIMU OeNKamMH, KOTOpble O0NaJaroT Xapak-
TEPHBIMH OCOOCHHOCTSIMHU 3allaCHBIX OEIIKOB BBIC-
mMX pacTeHuil, omucaHHbIMH OcOOpHOM emie B
1898 r. [1]. B HacTrosiee BpeMsi OCHOBHBIE 3ariac-
Hble Oenku cou (Glycine max) xnaccupuuupy-
IOTCSI B COOTBETCTBHH C MX CEAMMEHTAI[MOHHBIMU
cBoiictBamu [2—4]. Oxono 70% OenkoB com B OC-
HOBHOM TIPEJICTABJICHBI 3aIIaCHBIMU OeIKAMH [VIUIIAHH-
HOM ¥ B-KOHTJIMIIMHUHOM, UMEFOLITUMU KO (HUITMEHTHI
cemumenTariu 11S u 7S, COOTBETCTBEHHO.

I'munmans (11S-rnobynuH) sBisercs 6ENKoM ¢
KOMITAaKTHOH YETBEPTHYHON CTPYKTYPOH, CTaOUIH-
3MPOBAHHOW 3a CYET AUCYIb(PUIHBIX, EKTPOCTA-
TUYECKUX U TUAPOGOOHBIX B3aMMoAeHCTBHH. Mme-
€T MoJeKyJsipHyto Maccy 360 x/la, npeacraBiser
coboil onmuromep u3 6 CyOBEOUHMII, KaXKHas U3
KOTOPBIX COCTOUT U3 Kuciliod (A-) 1 ocHOBHOH (B-)
KOMIOHEHT. Pasnuunpie komOuHammu A- u B-
MOJMNENTUIHBIX IIeNeil Jie)KaT B OCHOBE IIONH-
Mop(dH3Ma IITUIUHUHOBBIX OEJIKOB.

B 3aBucumoctn or pH u MOHHOH cuIbI
TJIUIMHUH TUCCOLUUPYET ¢ 00pa30BaHUEM pa3ind-
HbIX cyOobenunum: 7S, 3S u 2S. ITlpu ompene-
JICHHBIX YCJIOBHSIX OKOJIO M303JICKTPHUYECKOIN TOUKU
W Tpd HU3KOM HMOHHOM CHJI€ TJIMIUHUHOBBIE
MOJICKYJIBI arperupyroT B numepsl 16S u B Gonee
KPYIHBIC BBICOKOMOJICKYISIpHbIE arperaTbl. Bius-
HHUE pa3IUYHbIX BHEUIHUX BO3JEHCTBUN Ha KOH-
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(OpMaITMOHHOE COCTOSHUE TJIMIIMHUHA W3YYEHO
OYeHb TIIATENbHO, TaK KaK 3TOT BOIPOC CBS3aH CO
CIOCOOHOCTBIO COEBBIX OEIKOB 00Pa30BBIBATH I't-
71, oONajaroIye pazIiYHbIME CBOMCTBAMH, OT YETO
3aBUCHT UX NPUMEHEHHUE B MUIICBOI TEXHOJIOTUH.
B-KourmuuuHuH OCHOBHOW Oenok  7S-
¢bpakum ¢ MonekyisipHord Maccor 150 — 180 x/la
[2]. OH cocTouT u3 Tpex cyoreaunui (o 76 k/a, o
72 xMa, B 53 x/la), KOTOpbIe B3aMMOICHCTBYIOT,
o0pasys 7 wusomepoB. P-KoHrmMuMHUH — 3TO
TJIUKOMPOTEH, OH COACPXKHUT YTIIEBOIBI, CBSI3aH-
Hble C N-KOHIIEBBIM OCTaTKOM acHaparuHOBOU
KUCIIOTBI. YTJIeBOHAs 4YacThb [-KOHIVIMIIMHHHA
COCTOUT U3 38 MaHHO3HBIX U 12 TIIFOKO30aMHHHBIX
OCTaTKOB Ha OJIHY MOJIeKyy Oenka [3].
OcraBiascst 4acTb OEJIKOB COHM IPEACTaBICHA
15S-6enkamu, UMEIOIUMHI MOJEKYJISIPHYI) Maccy
600 k/la, nx B coeBBIX ceMeHaxX 00OHapyKEHO OKOJIO
11%. AnpOyMuHOB B OOOOBBIX €Il MEHBIIE, HX
OTHOCHUTENbHAsI MOJICKYJISIpHAsi Macca HaXOIUTCs B
mpenenax 10 — 100 x/la. AnpOyMUHBI TpenCTaB-
JIeHbl B (opMe H30JEKTHHOB, HUMEIOIIUX YETBEp-
TUYHYIO CTPYKTYpY € 2 — 4 cyObeaunumamu [4].
AHanu3 JIUTEpaTypHBIX HCTOYHMKOB ITOKa3al,
9TO (pepMEHTATUBHOMY THAPOJIN3Y COCBBIX OEIKOB
YIACNMIOCh HEJOCTaTOYHOe BHUMaHHe. OImcaH
TUIpoin3 OENKOB COM C IMOMOIIBIO Pa3IMYHBIX
MPOTEOIUTUIECCKUX (DEPMEHTOB JKUBOTHOTO M pac-
TUTEIFHOTO MPOUCXOXKICHUS (IETICHH, TPUIICHH,
XMMOTPUIICHH, TIallalH), a TaKkKe OaKTepHAIBHBIX U
IpUOHBIX TpoTea3 [5-7] TpH HCHONb30BAHUU
Pa3IUYHBIX CyOCTPaTOB, BKIIOYAs 00E3KUPEHHYIO
U TOCTHPOBAHHYIO COEBYIO MYKY, M3OJSITHI M KOH-
HeHTpaThl cou. 1lo3ToMy CpaBHUTH OMNMCAHHBIC B
JITepaType JaHHBIe JOCTATOYHO TPYIHO.
YCTOMYMBOCTE K IPOTEONU3Y MENTUAHBIX
CBSI3¢H OCHOBHBIX COEBBIX OCJKOB 3aBHCHUT, B
OCHOBHOM, OT CTeMEHH [CHATypaldu OENKOB:
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HaTUBHbIC (BBICOKas YCTOWYMBOCTh, WHTAKTHAs
CTPYKTypa) > TOCTHPOBaHHbIC (CpemHss YCTOU-
YHBOCTh, pa3pyLICHHBIC HEKOBAJICHTHBIC CBSI3H) >
SKCTPYIAUPOBAHHbIC (HU3Kas YCTOMYHBOCTH, pa3-
pYIIGHHBIC HEKOBAJCHTHBIE U AUCYIb(UIHBIE
cBs3u). B TocTMpoBaHHONW MyKe [B-KOHIIIMIMHUH
3¢ GEeKTUBHO IEeTpaaupyeT Mo ACHCTBUEM pa3ind-
HBIX HsHAomporeas. [lomBeprHyThlii TepMoobOpa-
00oTke, OH TaKke J((PEKTUBHO pa3pyLIacTCs
npoTea3amMu MUKpoopranu3moB [5]. [Tonunentua B
[JIMIMHUHA Ooliee YCTOMYHMB K IPOTCONU3Y, YEM
MOJMIENTH A, BO3MOXHO H3-32 Oolee «yImako-
BaHHOIN CTPYKTYpPbI OEIKOBOH MOJICKYIIBL.

Jns M30ISTOB  COEBBIX OENIKOB IPOTCONH3
TaKXKe 3HAYUTENIFHO KOPPENHPYET CO CTEHEeHBIO
JIeHaTypaluy B-KOHTJIUIIMHUHA W TJIMIUHUHA [6].
Kak moxkazamu wuccnenoBaHus ¢ (QepMEHTHBIMU
npenapatamMu Anbpkanaza u draBo3uM, nerpaganus
OenKoB MpoTeKaeT Hambosee OBICTPO B TECUCHUE
MEePBBIX 5 4 HHKYOUPOBAHUS, M BEICOKYIO CKOPOCTh
THIpOIM3a MOXKHO HaOmomaTh Npu KOMOUHH-
poBaHHM ABYX (epMeHTOB. bakrepmanpHbIe Mpo-
Teas3sl B 1ejoM Oosee 3¢ (HEeKTHBHO, YeM TpUOHbIE
IpoTeasbl, TUAPOIU3YIOT U3OJSITH [7].

Jerpagamnusi OYMINEHHOTO TIWIMHUHA U [-
KOHIVIMIIMHUHA  TpOTea3aMu  CyOTHIIM3HHOBOTO
THTNIA UMEET MHOI0 OOIIEro ¢ Jerpajanueid dTHX
0eNKOB B MyKe IOJ AeHCTBHEM MUKPOOPTaHH3MOB
py6ua [6]. ITocne HarpeBa B crabomieouHol cpene
reKcaMepHasi HONUIENTUAHAS CTPYKTypa KOHCep-
BHpYyeTCsl U B-monmmenTuapl OCTAIOTCS, B OCHOB-
HOM, UHTAKTHBIMH [8]. B B-KOHIMIIMHIHE - U O.’-
HeNu JIETKO JErpaupyloT TMox  JeHCTBHEM
TpurncuHa [9].

XKunkoctHast xpomaTtorpadus BBICOKOTO JaB-
nenuss (HPLC) B HacTosimmee Bpemsi paccMart-
pHUBaeTCs KaK OIUH M3 OCHOBHBIX METOJIOB Ka4yecT-
BEHHOT'O M KOJIMYECTBEHHOT0 aHAJIN3a OONBIIMHCT-
Ba KJIACCOB XHMHYECKHX COCIMHEHHH, BKIOYas
Takue OWOMOIMMEPhl Kak OEJKH, MOJUIEHITHIBI,
YIJIEBOABl M HYKJICHHOBBIE KHUCIOTH. OIuH U3
BHUJIOB Takoil Xpomarorpaduu — 3KCKIIO3MOHHAS
XKHUJIKOCTHAsE XpoMaTtorpadus (CHTOBask Xpomaro-
rpadus, size-exclusion, SE-HPLC), xotopast ocHo-
BaHA Ha pa3IMYHOH CHOCOOHOCTH  MOJEKYI
pasHOro pasMepa IpPOHHUKATh B IOPHI HEHOHO-
TCHHOT'O TeNs, CIYXallero HemoABWXHON (a3oil —
3TO NMPEANOYTHTENbHBIA METO] OIIpeIeICHIS MOJIe-
KyJSIpHBIX Macc M MOJIEKYJISPHO-MAacCOBBIX pac-
MpeAeNeHUi IPUPOTHBIX MOIUMEpPOB [9].

HoHooOMEHHYI0 JKHAKOCTHYIO XpOMaTorpa-
(U0 BBICOKOIO IABJICHUS paHee UCIOIb30BAIN IS
HCCIIeIOBAHUS TENTHJIOB, MOITYUYEHHBIX B PE3YNb-
TaTe THAponn3a coeBbix OenkoB [10]. Omnako
npumenenre Meroma SE-HPLC wm3ectHO ymmms s
TuphepeHIIPOBAHNST COPTOB COM ITyTEM OLIEHKH pac-
TpezieNieHrs1 ee OCITKOB 10 MOJIeKyIsipHOM Macce [11].

&3

Lenpto HacrosAmieid paboThl ObUTA CpPaBHH-
TeJIbHAsl OIEHKAa (PaKIMOHHOTO COCTaBa IIOJNY-
YCHHBIX IOJ JEHCTBHEM Pa3IHUYHBIX (hEepMEHTHBIX
npenaparoB MU HUX KOMHOSI/IHI/Iﬁ TUAPOJIN3aTOB
M30JIMPOBaHHOTO coeBoro Oenka «Maiicon»
obexupeHHoit coeBoil Mmyku merogom SE-HPLC.

Pe3yabTaThl U 00Cy:K1eHUe

Jns mpoBeAeHHs] HCCICIOBAHUN HCIONB30-
BaJIUCh OOE3KUpPCHHAs COeBasi MyKa, IOJNydeHHas
u3 OTGOPHLIX OKOJIOTUMYECKH YHCTBIX W TCHE-
THUYECKHN HE MOJII/I(l)I/IHI/IPOBaHHI:IX OYHIIICHHBIX
coeBbIXx 0000B, BbIpaleHHbIX B Kaszaxcrane, u
M30MMpoBaHHBIH coeBblid 6enok (MCB) «Maiicomy,
M00€3HO TpeloCTaBIeHHBIN Kommanuel «MoryH-
nus-Unteppyc» (I'epmanus — Poceus).

Jast tuaponuza 6eNKoB IPUMEHSIIH pas3InuHbIe
¢epmenTHsle mnpenapatel: bupsum 117 «ERB-
SLOH» (I'epmanms), ®naBosum u Helitpasa
(«Novozymesy, Jlanus). OCHOBHasE THAPOIUTH-
YecKasi akTUBHOCTB (DepMEHTHBIX ITpenapaToB Heiirpasa
(momyuen w3 Bacillus amyloliquefaciens) n
Bupsum 117 (monmyuen w3 Bacillius subtilis) o0yc-
JIOBJIEHA NEHCTBHEM IPOTEHHA3, a (hepMEHTHOrO
npenapara ®PnaBo3uM (IONYyYeH M3 MHUKPOCKOIH-
yeckoro rpuba Aspergillus oryzae) — neilicTBuem
MMPOTCHHA3bl U aMUHOIICTITUAA3.

Meronom  SE-HPLC wamMu  wucciieqoBad
¢pakuuonnslii cocraB MCB, a Taxke MpOIyKTOB
€ro TUAPOJIN3a, MOyYeHHBIX 00paboTKON Hcceny-
eMbIMH (DepMEHTHBIMH IIpenapaTaMy B TeUeHUE 6 1
(puc. 1). ®paknuoHupoBaHue 00pPa3IOB OCYIECTB-
JIUIM B 3 TOBTOPHOCTSX.

1 TOomydeHHBIX XpOMAaTOrpaMM PacCUMTHIBAIA
IUIOMIA M TOJ KPUBBIMH pacripefencHust (paximii, a
3aTeM TIPOLIEHTHOE CONCPXKAHUE KAKIOM (hpaKuum.
PacyeTsl  OCYymIECTBIUIM  C  HCIOJB30BAaHHEM
MporpaMMHOT0 obectiedenus xpomarorpada. Cpennee
OTKIIOHEHHWEe He TmpeBbmano 5%. B Tabm. 1
NpCaACTaBJICHbl YCPEAHCHHBIC PE3YJILTAThI pacyeTa
¢pakuonHoro coctaa MCb u ruaponu3aToB

HUCBH, mnony4eHHBIX C TIOMOUIBIO Pa3IUYHBIX
MPOTEOINTUYECKUX MPENapaToB.
@paknuonnslii  coctaB  MCBb  mpencrasien

TJIAaBHBIM 00pa3oM BBICOKOMOJICKYIISIPHBIMH OenKa-
MH C MOJIeKyJsIpHOH Maccoi Oomee 130 x/la
(51.9%) u Genxamu ¢ MOJEKYISpHOH Maccou 25-
130 x/la (32.1%), octanbHas 4acTh OCITKOB UMEET
MoJeKyIsipHyto Maccy 10-25 x/la (puc. 1A).

AHaJM3 NONTYyYEHHBIX XPOMATOTPaMM THIPOIIHU-
3atoB UCH (puc. 1b-I") mokassiBaer, uto HeliTpasa
JOCTaTO4YHO (P PEKTHBHO pacIICIUIsIET BHICOKOMO-
nexynspabsie 6enku UCh — Tak, B Xozne ruaponnsa
HUCBH B Teuenne 6 u mox neiictBueM HeiiTpassl
BBICOKOMOJIEKYJISIpHBIE ~ O€NKH  THAPOIU3YIOTCS
NpakTHYeCKH  IOJHOCTBIO. B pesymprare
MIPEUMYIIECTBEHHO 00pa3yrTCs OSNKU U MENTHIbI
C MOJIEKYJSIpHOH Maccod okono 25-45 x/la
(58.2%), a TakKe OIMTONENTUABI C MOJICKYISIPHOH
Maccoit 15-25 k/la (24.8%).
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Tabmuna 1. @pakmonnsiii coctaB MCh u ruaponuzatoB MCH, momydeHHBIX 00pabOTKOM pa3IHuHBIMU

MPOTCOJUTUUCCKUMMU IpETapaTaMu B TCHCHUC 6 4.

Conepixkanue dhpakuuu, %

Bpems M
yIepKIBAHHS, OJICKYyJIsIpHAS I'mnpomuzater UCh
M Macca, k/la WUCB 5
Hetfitpasa Bupzum ®i1aBo3UM
52 bonee 130 51.9 0.3 0.4 0.9
7.2-8.5 45-130 15.6 7.5 20.4 20.1
8.5-10.2 25-45 16.5 58.2 30.9 38.1
10.2-13.3 15-25 10.0 24.8 38.5 26.8
14.1 5-15 3.3 5.8 4.7 3.7
15.7 1.5-5 24 3.3 4.9 10.2

IIpu runponuse MCh nox aeiictBuem bupsuma
B TeueHHE 6 4 00pa3yroTcst Oojee KPyIHHBIE, YeM
nof neiictBueM Heiftpasel, Oemku ¢ MOJIEKyIISIpHOM
maccoit 45-130 x/la (20.4%), a Tarke Oenku u
NEeNTUABl C MOJNEKYJIApHOM Maccod 25-45 k/la
(30.9%) u 15-25 x/1a (38.5%).

[Ton neiictBuem ®naBo3uma B TedueHHE 6 U
BbICOKOMOEKysipable  (pakunu HMCh gactuuHO
THJIPOIM3YIOTCS U 00pa3yeTcsl MPaKTUIECKU TaKoe
xKe, KaKk M B ciydae bup3uma, KoIn4ecTBO
BBICOKOMOJIEKYJISIDHBIX OEJIKOB C MOJICKYJISIPHOM
Maccoit 45-130 xla (20.1%), cooTHOIIEHHE OEITKOB
C MOJEKYJSIpHbIMU Maccamu 25-45 u 15-25 x/la
HaOmomaercss Heckoibko npyroe (38.1 u 26.8%),
KpOMe TOro, IPHCYTCTBYET JOCTATOYHO OOJbIIas
Jnonst  cBoOOmHBIX  ammHOKHcHOoT  (10.2%).
[Nomyuennoe pacmpeneneHue MIPOIyKTOB
THIpoiau3a OOYCIIOBJIEHO HAJIM4YMEeM KakK »JHJIO-
MpPOTEHHA3bl, TaK W aMHHOIICNTHIA3bl B COCTaBe
(hepMeHTHOrO mpenapara.

Taxum obpasom, meronom SE-HPLC moxka3zan
pazIUYHBIA  pe3ynbTaT JCHCTBUS HCCIIETYyEMBIX
¢dbepmentoB Heiitpasa, bupsum u ®rnaBozum Ha
UCB. YcranoBneHo, 4to Oonee rinyOOKUN THIPO-
T3 BBICOKOMOJICKYIISIPHBIX OEJIKOB OCYILECTBIIS-
eTca ¢ ydactueM (epmeHTHOro mpemapaTta Henit-
pasa. B ormmume or Heiitpassl, ¢epmeHTHBIC
npenapatbl bupsuM u ®naBo3uM OCYIIECTBISIOT
YACTHUHBI  THAPOJIM3  BBICOKOMOJICKYJISIPHOM
¢pakuuy  U30JMPOBAHHOTO  COEBOrO  Oefka.
[lomyuennsle pe3ynabTaThl  (PpaKIMOHUPOBAHUS
nponykroB ruaponuza MCB mokazanu BO3MOX-
HOCTh H I€JIECO00OPA3HOCTh COBMECTHOTO IIpHMeE-
HEHMs (epPMEHTHBIX IPENapaToB AN IOIYICHUS
THJIPOIM3aTOB COCBBIX OCJIKOB C 3aJaHHBIM COCTa-
BOM U (DYHKIIMOHAJIBHBIMU CBOWCTBAMH.

Meronom SE-HPLC mHamMu TaroKke HCCIIEAOBaH
9KCTPAKT COCBOM MYKHM M € THAPOIM3ATHI, IOTY-
YeHHBIC TOJ JEHCTBHEM HCCIEIyeMbIX (DepMEHTHBIX
TMPENapaToB U UX MYJIbTU3H3UMHBIX KOMITO3UIIMI 110CTIe
ruzpom3a B TedeHue 8 u 17 4 (puc. 2 u 3). Pesynbratsl
(bpaKIMOHUPOBAHWS TIPECTABIICHBI B TA0. 2.

ITo cpaBuHenmo ¢ MCB, B BOZHOM 3KCTpakTe
HCCIIeyeMOr CoeBOM MyKH (pHc. 2A) colepkaHue

84

BBICOKOMOJIEKYJISIDHBIX OEJIKOB C MOJICKYJISIPHOM
maccoii Oonee 130 k/la 3HAYMTEIBHO MEHBIIE
(14.1% mpotuB 51.9% B HCB), coorHouIeHUE
OETKOB ¢ MOJEKYyIspHbIMH MaccamMu 45-130 u 25-
45 xJla Taxxke ormiauuaercs or TakoBoro B MCH
(cootBerctBeHHO 41.2 m 23.5% mnpotuB 15.6 u
16.5% B UCB).

Ob6e3xupeHHas coeBast MyKa IIPeICTaBIIsET CO-
00i1 CIOXKHBIA CyOCTpaT, CoAep AU HE TOIBKO
OenKu, HO M BBICOKO- M HHU3KOMOJCKYJISIPHBIC
BEILlECTBA, TaK Ha3blBaeMble OKCTPAKTHBHBIC
BelllecTBa (PacTBOPUMBIE YIIIEBO/bI, OPraHHYECKUe
KHCIJIOTBI, HU3KOMOJICKYJISIPHBIC COCIUHEHHS), IPU
3TOM OCHOBHBIE (pakuuU OEJIKOB OCTaroTCs B
HEpacTBOPMMOM  COCTOSIHUM.  BBICOKOMOIIEKY-
JIAPHBIC KOMIIJICKChI MpEeaACTaBJICHBI TJIaBHBIM
o0pa3oM OelkaMM, HaXOASIIUMHUCS B CBSI3aHHOM
COCTOSIHUM CO CJIO)KHBIMH TOJIMCAXapUaaMH
LIEJUTIOJIO30M ¥ TEeMULIEIUTION030M, CoAepKAILUMHUCS
B COC B BU/I€ KCWJIOTJIIOKAHA, a TAK)Ke IeKTHHAMH B
BHJIC apaboraakTaHoOB.

Ilpu uccienoBaHMU AKCTPaKTa COEBOH MYKH
moj  JecTBHEM — (epMEHTHBIX  INpernapaToB
HaOMI0JIAI0TCS JIBa OJJHOBPEMEHHO MPOHUCXOISAIINX
mporecca — SKCTpakuus 0ekoB U ux ruaponus. To
€CTh, C OJHOH CTOpPOHBI, OENOK W3 CBS3aHHOTO
COCTOSIHHMSI IIEpeXOJUT B CBOOOIHOE, 00pasys
arJioMepaThl ¢ OONBINON MOJIEKYIIIPHON Maccoi, a
C JpYyrol CTOpOHBI, (DEPMEHTHI THIPOIU3YIOT
BBICOKOMOJICKYJISIDHbIE OCJIKH JI0 HH3KOMOJIEKY-
JIApHBIX.

IlomyyenHsle HamMu pe3yJlbTaTbl CBUAETEIb-
CTBYIOT O Pa3JIMYHBIX CKOPOCTSIX 3TUX HPOIIECCOB.

B Tteuenue nepssix 8 4 neiicrsus Heltpassl Ha
9KCTPAKT COEBOM MYyKH 00pa3yloTcs Oenku ¢
MoneKynsipHoil Mmaccoit 45-130 x/la (27.7%), ¢
MOJEKyJIsipHOH Maccoit 25-45 x/la (18.4%) wm
OombIe Bcero OENKOB ¢ MOJIEKYIISIPHOM Maccoi 15-
25 x[a (40.8%). B teuenue cnenyromux 9 4 gons
0€NKOB M NMENTUIOB C MOJIEKYJISIpHON Maccoit 25-45
k/la yBemmumBaercs mo 51.1%, a comepkaHue
OenKOB ¢ MOJeKyJsapHOi Maccoit 15-25 x/a
HecKoNbKo cHmXKaercst (36.2%). IlomydeHHble
JaHHBIE  TIOATBEP)KAAIOT  Xapakrep JeicTBUA
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Helitpa3zpl kak 3HIomenTHAasbl, pacIIEIUISIONIEH
BHYTpPEHHHE CBSI3U B MoJleKynax Oenka (puc. 2B).

IIpu gmefictBun  (epMEHTHOrO IpenapaTa
Bup3uma (puc. 2B) Ha 3KCTpakT cOeBOH MyKH B
TEUCHHWE TIePBBIX & U THUAPOIHM3a COAEp)KaHUE
(dbpakum ¢ MonekyisipHor Maccoit 6onee 130 x/la
cocraBuio 16.4%, 45-130 x/la — 12.9%, 25-45 x/la
274% wn 15-25 x/la — 37.1%. B Tcuenue
mocnenymux 9 49 rumponusa moj AeHCTBHEM
Bup3uma HakamauBaroTCsl OETKU C MOJEKYJSPHOH
Maccoit 25-45 x/la (37.5%) u 15-25 x/a (39.9%).
Takum oOpa3zoM, bup3um uMeeT CyIiecTBEHHBIE
ornuuuss or He#lTpassl B XapakTepe MpoTeo-
JINTHYECKOTO JEHCTBUS Ha OCIKH COH, JaHHBII
(epMEeHT MeAJICHHEe pacUIeNIsieT BHICOKOMOJIEKY-
TISIpHBIE OEIKH.
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[Ipu pevictBun ®dnaBozuma (puc. 2I') Ha
JKCTPaKT COEBOM MYKH B TEYEHUE IEPBBIX 8 Y
TUAPOJIM3a HaONI0AIoOCh HWHOE COOTHOIICHHE
(bpakumii: ¢ MmonekyisipHor maccor 6onee 130 x/la
23.6%, 45-130 x/la 14.8%, 25-45 xda 27.7% u 10-
25 xla 25.5%. B teuenue mocnmeayrommx 9 d
XapakTep pachpeneineHus OelKOB W MENTHIIOB
COXpaHsCTCSl MPH YBEIMYCHUHM JOMU OEJIKOB C
MoJleKyNsApHOi Maccoit 15-25 x/la (mo 34.2%).
Takum o6pazom, dnaBo3uM, 00Iagass FHAO- U IK30-
NEeNTUAA3HBIMU aKTUBHOCTAMU, OCYIICCTBIIACT JOC-
TaTOYHO TITyOOKHH TUIPOIN3 OETTKOB COEBOH MYKH.
CoxpaHeHHEe XapakTepa KpUBOW paclpenencHus
OEIKOB W IENTHIOB B TedyeHue 17 4 cBUmeE-
TENBbCTBYET O OajaHce PHII0- M JK30MENTHIA3HbIX
akTUBHOCTEH DaBo3uma.
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Puc. 2. SE-HPLC-xpoMarorpaMMsbl 9KCTpakTa
00e3)KUPEHHON COeBOM MYKH (A) U €€ THAPOIIN3aTOB,
TIOJTYYeHHBIX 00paboTKO# B TeueHue 8 4
(epMmenTHBIMU nIpeniapaTamu Heiitpasa (B),
Bup3um (B) u ®nasozum (T').



W3 mnpencraBieHHbIX Ha puc. 3A  JaHHBIX
BHJIHO, 4TO Onaronaps Helitpase B coctaBe MOK-1
Heiitpaza + ®iaBo3uM ruaponu3ar, IOIy4EHHBIN
3a 8 4 THApoIM3a, COACPKUT HEOOJIBIIYIO OO
BBICOKOMOJICKYJISIPHBIX OCIIKOB COCBOH MYKH C
MoJieKysipHoil Maccoii 6onee 130 k/la (12.2%), B
€ro cocraBe MpeoOyafaroT OSNKU M MENTHABI C
MOJIeKyIspHOI Maccoit 25-45 k/la (30.4%) u 15-25
k/a (45.8%). B teuenue mocnexyrommx 9 4 mox
neiicteueM MOK-1 Heiitpaza + ®naBo3uMm B
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THIPOJTU3aTe MPOOIDKAIOT HAKAIIMBAThCS OCIIKH U
NEeNTUABl ¢ MONEKYJIApHOM Maccol 25-45 k/la
(49.7%) n 15-25 x[a (36.8%), a TakKe KOpOTKHE
OJIMTONENTU/IBI C MOJIEKYJIIPHOM Maccoil 5-15 x/la.
Taxum oO6pazoM, O1aromaps COUCTAHUIO B COCTaBE
MO3K-1 Heiitpaza + ®naBo3uM yKka3aHHBIX ¢ep-
MEHTOB o0Opa3yeTcsi THIPOJIH3aT, B COCTaBE KOTO-
poro mpeoOiIaialoT MPOAYKTHl TIIyOOKOro T'HIPO-
JIM3a COEBBIX OCITKOB — OCIKH U OJUIOMENTH/IBL.

Tabnura 2. @paKkIMOHHBINA cOCTaB OSIKOB IKCTPAKTa COEBOH MYKH M €€ THPOIN3aTOB, TIOIyYCHHBIX
00pabOTKOHN pa3TUYHBIMH MTPOTCONUTHICCKUMHU TpernaparaMu B TeueHune 8 u 17 4.

Bpems

Conepikanue dhpakuuu, %

I'unponusatel coeBoil MyKu

yaepxu-  Morneky- SKISTpa MDK-1 MDOK-2

BaHu, JIsipHast COG]ZOfI Hetitpaza bupzum @uaBo3um  Heiitpazat  bupsum +
MUH Macca, VK dnaBo3um dnaBo3um
k/la y 8y 17y 8wy 174 8wy 174 84 17y 8y 74y
5.8 nge 141 49 29 164 127 236 217 122 27 89 85
7.5 45-130 41.2 277 23 129 36 148 122 1.7 0.0 97 92
10.8 25-45 23.5 184 51.1 274 375 277 234 304 497 28.6 299
12.2 15-25 11.7 40.8 362 371 399 255 342 458 368 423 41.6
16.8 5-15 9.4 8.2 7.5 6.1 6.2 5.5 6.1 7.8 107 7.7 8.2
20.2 Mle‘;ee 00 00 00 00 00 27 23 19 00 27 25

; 3aTta mpeobiamaroT OSNKM M TENTUIBl C MoJlle-

7007 KyJApHOH Maccoit 25-45 kJla (28.6%) u 15-25 x/la

A (42.3%) B Teuenue nmocnenyrmux 9 4 moxu AeucT-
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Puc. 3. SE-HPLC-xpoMaTorpaMmsl
THJPOJIN3aTOB 00€3)KMPEHHOM COEBOH MYKH,
TIOJTy4eHHBIX 00paboTkoii B Teuenue 8 (1) u 17 (2) u
MDOK-1 Heiitpasa + ®naBozum (A)

u MOBK-2 bupsum + ®narozum (B).

bnaromapss bup3umMy, BxondiieMy B COCTaB
MDO3K-2 bup3um + dnasosum (puc. 3b), 3a nepsrie
8 4 ruaponn3a 00pa3yrTcs OEIKU C MOJICKYJIAPHOR
Maccoit 45-130 x/la (9.7%), B coctaBe TUApPONH-
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BueM MOK-2 Bup3um + ®aaBo3uM IpoJomKaeTcs
TUAPOJIU3 U B THAPOJIU3ATE COXPAHACTCA OOCTUT-
HYTOE COOTHONICHUE (PaKIIUH.

BriBoabI

Meromom SE-HPLC moxkazaH pa3imuuHBIi
XapakTep JACHCTBHS HCCIEAYEMBIX (pepMEeHTOB
Heiitpaza, bup3sum u ®naBo3umMm U MyJIbTHUIH-
3UMHBIX KOMIIO3MLIMKA Ha WX ocHoBe HeifTpaza +
@uaBosum u bupsum + ®naBozuM Ha H30IH-
POBaHHBIM COEBBIH OETIOK M OENKH COEBOM MYKH.
Bonee rimyOokuii rHAPOIN3 BHICOKOMOICKYIISIPHBIX
OENKOB OCYILIECTBIISIETCS C Y4acTHEM (epMEHTHOTO
mpenapata Helitpaza u MOK-1 Heifrpaza +
®naso3zuM. B ommune ot HelTpassl, hepMeHTHBIIH
npenapat bup3sum u MOK-2 bupsum + ®naBozum
OCYLIECTBIISIIOT YaCTUYHBIM THIPOIM3 BBICOKO-
MOJICKYJIIPHOTO M30JIMPOBAHHOTO COEBOTO OEKa U
OENKOB COCBOM MYyKH.

Taxum 00pa3oM, MOXKXHO KOHCTaTHPOBATh, UTO
paspaboTaHHBIE YCIOBUSI U PEKUMBI IONTYyYCHHS
6enkoBeix ruapoimmu3atoB MCB u coeBoil MykKH
MO3BOJISIIOT MOJMYYUTh THAPOIMU3ATHI, CYIIECTBEHHO
pasnuyaroniecst (pakIHOHHBIM COCTaBOM, YTO, B
CBOIO Ouepelb, 00yCIOBINBACT B AaJbHEHIIEM HX
pasIUYHBIC TEXHOJOTHYECKHe (YHKIMOHAIBHbIC
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CBOICcTBa (pacTBOPHMOCTh, BCIEHHBAEMOCTh, Myl  (Poccust), o6opynoBaHHbBIN CHCTEMON BHECEHUS 00-
THPYeMOCTb U Jp.), YTO AaeT BO3MOXKHOCTh Uconb-  pa3noB Rheodyne 77251 («Rheodyne», CIUA) u
30BaTh UX B IPOU3BOJICTBE PA3IUYHBIX NMPOAYKTOB  CONPSHKEHHBIA CO CIEKTPO(OTOMETPUYECKHM JETeK-
MUTAHUS. Topom UVV104 («AxkBuiony). [IpumeHsn aHanmuTi-
JKcnepUMeHTAIbHAS YacTh yeckyto KoloHKY BioSep-SEC-S2000 («Phenome-
I'mnpomms Ch u obe3xupeHHol coeBoil Mykun — nex», CIIA) pasmepom 7.8%300 mm. IlopBuxnas
npoBowiH npu Temiepatype 45°C u pH 6.0 — 6.5.  dasza B uzokpatuueckom pasneneHuu — 0.05 M K-
depMeHTHBIE TIpenapaThl BHOCHIM B KonudectBe  Na-(ocdaraeiii Oydep, pH 7.0, comeprkammii 0.3 M
0.6 en. IIC (mporeonutuveckoii aktuBHOcTH) Ha  NaCl, cxopocth moToka 1 miu/muH. Pasnenenue
lT MyKH, OpH COCTaBIEHHH MYJIbTHSH3UMHBIX  IpoBomwiM npu Temmeparype 25°C. Ilormomienue
KOMITO3MLIMI TO3UPOBKH (PEpMEHTHBIX NpenapaToB  cBeTa AerekTupoBanu npu 280 HMm. Komonka Oblia
coctaBisun 0.35 en IIC ma 1 r myku. depMeHTHBIE  NpEIBAPUTENBHO OTKAIMOpOBaHA C MHCIONB30Ba-
IpenapaTsl BHOCHIIN OHOBPEMEHHO. HueM Habopa 6enkoB-mapkepoB «LMW Calibration
BenxoBo-nonunentuaHelil cocTaB monydeHHbIXx  Kity ¢pupmel «Phenomenex» (CILIA): O6p1abero ceiBo-
ruaponn3atoB ananusuposasd meronoMm SE-HPLC.  porounoro ampOymuna (BCA — 67 x/la), oBaib-
B pabGore wucmonp3oBadM IKHIKOCTHOW Xpoma-  OymuHa (43 x[a), xumorpuncunorena (25 xla),
torpagp «Craitep-SYSTEM» ¢upmsl «AxBunon»  pubonykieassl (13.7 x/la), barmrparmna (1.45 x/1a).
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