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Annomayus. Coegviii 6en10K xapaxmepuzyemcs 00CmMamouHo XOpouio cOANAHCUPOBAHHLIM AMUHOKUCTIOM-
HbIM COCMABOM, KOMOPbIU NOYMU cOomeemcmeyem oanaucy uoeanvnozo benxa. Kax easicneliuuii benoxkcooep-
arcawuii nPpoOyKm - cos, nomped.ieHue Komopou cnocoocmeayem npeoooieHuio 0eIK08020 201004, peKOMEeHO08d-
Ha Bcemupnoii opeanusayueii 30pasooxpanerust.

Cemena cou AGNAIOMCS GANCHEUUUM UCTIOYHUKOM PACUMENbHBIX DENIK08 6 oueme N00el U HCUBOTNHBIX
60 MHo2ux cmpanax mupa. 11000610 Opy2um 6eakam, coegvle NPoOmeunbl 06eCne u8alom opeaHusmM Kaiopusmu,
He3AMEeHUMbIMU aMUuHoKuciomamu u asomom. Iuwesas yennocmo 6e1ko6 a6aemcsa yuKyuell MHo2ux haxmo-
P08, GKNIOUASA AMUHOKUCIOMHbBIL COCMAS, NepesapumMociG U NOMpeOHOCMb OP2anU3Ma 6 DEIKOBbIX GeleCmeEax.
FBenxu evicoxoil nuwesoll yeHHocmu nOIHOCMbIO NEPesapusaomcs, U OHu NPAKMUYecKu UOeHMUuHsl UoeanbHo-
My benky.

Obe36odicusanue pacmumenbHblX MAmepualos - OOUH U3 GAJICHLIX MEXHOIO0SUYECKUX SMAanoe, KOmopblii
3HauUUMenbHo obecneuugaem Kavecmeo 20mosou npodykyuu. Coeso-o8owHvle cmecu, Kax 0ObeKkmyvl CYuKu,
AGIAIOMCS CAOIICHBIMU 34 CBOel CMPYKMYPOU, PUBUKO-XUMUYLECKUM U Ouoxumuieckum cocmagom. OHu 00veou-
HAIOM 8 cebe KAk C80UCMBa cou, MAaK U 080well ¢ MHOSUM MUHEPATbHBIM U GUIMAMUHHBIM COCIABOM U GblCOKU-
MU numamenvHulMu ceoucmeamu pacmumenvro2o deaxa. Codepoicanue pacmumenvho2o beika Haoensem ux
0COOEHHBIMU CBOUCMBAMU, YMO MPebyem MuamenbHO20 UCCIe008aAHUSL NPOYECCO8 00E360HCUBAHU.

HlooobHo Opyeum benkam 60606bIx Kyibmyp OenKu cemMsiH cou beOHbl Ha cepocodepicaujue amMuHOKUCIO-
moi. O0HaKo, coegvle benku codepaicam OOCMAMOYHOE KOIUYECMBO NUZUHA, KOMOPLIM 0eOHbl DONbUUUHCINGO
0e1K08 3epHO8LIX Kyabmyp. Imo Oenaem YeHHvlM KOMOUHUPOBaHue OeIK08 CeMAH Cou ¢ DenKamu 3epHO8bIX
KYIbmyp, 6 KOMOPbIX HeOOCMATMOYHO TUSUHA U MEMUOHUHA.

B pesynomame neckonvko meHbueli OUOI0SUYECKOl YEeHHOCMU U Nepesapumocmu 0eIKo8 coesvix npooyK-
MO8 No CpagHeHulo ¢ benKamu MAca nepevle Xapakmepuzyomces U CHUNICEHHOU UCNONb3YEMOCIbIO 6 OP2AHUIME
(Hemmo-npomeunogas ymunuzayus - NPU). Tax, NPU coesvix benxos oxono 62, a msaca oxono 80, Ho 3amo
NPU 6enxos nwenuunot myxu éceeo oxono 46. Ilepesapumocmov 6eIK08 ceMAH COU 3A8UCUM OM MEMOO08 UX
mexHuyeckou 0opabomxu.

Abstract. Soy protein is characterized quite well balanced amino acid composition, which almost corre-
sponds to the balance of the ideal protein. As the most important protein-containing product - soy, the using of
which contributes to overcoming famine of the protein, is approved by the health organization.
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Odecbka HAYIOHATbHA AKAOEMIsi XAPUOBUX MEXHON0IU

IHHOBAIIIHI EHEPTOTEXHOJIOI'Ti XAPYOBMX BUPOBHULITB

Soybean seeds are the most important source of vegetable proteins in the diet of humans and animals in
many countries around the world. Like other proteins, soy proteins provide the body with calories, essential
amino acids and nitrogen. Nutritional value of proteins is a function of many factors, including amino acid com-
position, digestibility and the body's need for protein substances. Proteins of high nutritional value are com-
pletely digested, and their amino acid composition is almost identical to the ideal protein.

Dehydration of plant materials is one of the important technological stages, which significantly ensures the
quality of the finished products. Soy - vegetable mixtures, as drying objects, are complex for their structure,
physicochemical and biochemical composition. They combine in themselves both the properties of soy and vege-
tables with many mineral and vitamin compositions and high nutritional properties of vegetable protein. The
content of vegetable protein gives them special properties, which requires a careful study of the processes of
dehydration.

Like other legume proteins, soybean protein proteins are poor in sulfur-containing amino acids. However,
soy proteins contain a sufficient amount of lysine, which is poor in most of the proteins of cereal crops. This
makes it valuable to combine the proteins of soybean seeds with protein from grain crops, in which there is not
enough lysine and methionine.

As a result, the lower biological value and digestibility of proteins of soy products, compared with meat
proteins, are also characterized by lower utilization in the body (net-protein utilization - NPU). So, the NPU of
soy proteins is about 62, and the meat is about 80, but NPU proteins of wheat flour are only about 46. The di-
gestibility of proteins of soybean seeds depends on the methods of their technical processing.

KueBble c10Ba: 00e3BOXKIBaHAE, OCIIOK, COSI, CYIIICHUE, Yrciao PeOnnmepa.

Key words: dehydration, protein, soy, drying, Rehbinder number.

OcHoBHas yacTb. Ha ceropHsImHuil 1eHb cosl - TIIaBHBIN MPOAYKT aMEPUKAHCKON CENbCKOXO03SHCTBEHHON
cUCTeMbl, 0cOOEHHO B mTate VInmHoiC, KOTOpBIi ycTynaer ToJibKo AifoBe B TOJIOBBIM Npon3BojcTBe. Cost - 3TO
HE TOJIBKO 3/10pOBasi €1, HO U BaXKHBIH 3JIEMEHT 3J0pOBOTO criocoba xu3nu [1].

3a nocneanue 10 mer YkpauHa ysenuduia BeipamuBanue cod B 10 pa3. Cosi — OCHOBHOM UCTOYHUK (PUTO-
9CTPOTCHOB, IIOOTOMY OYCHb Ba)KHOMU SBJIICTCS rlepepa60TKa OCJIbHOI'O 006a cou. OI[I/IH U3 BUOOB Takoi nepepa-
OOTKH — CYIIIKa COU ¥ MOITydeHHEe (PUTOICTPOTeHHOTr0 Toporka. (puc.1)

Ucropus cou npocnexusaetcs ¢ Ku-
Tast, TJIe OHAa CUNTAJIAChH CBSIICHHBIM BH-
JIOM 3€pHa, BayKHOE 3HaUEHHE KOTOPOTO B

| Beipanmisasme con 6e3 TMO|

e KauecTBe THINEBOTO MPOMYKTA M MEJIH-

MHp . o uHbl. Jl[pyras 4acte Mupa BCKope oOHa-
629% (TMO) (6e3 TMO) - APy P P

py)Xulla JIOCTOMHCTBA OSTOTO0  yHHBEP-

CAJIbHOI'0 pacTCHHsd, B TOM YHCJIC €TI0

| [lepepadoTka | IIEHHBIX OEJIKOB M PAaCTUTENBHBIX KHPOB.
CoeBple 600BI Takke MMEIOT AaHTHOKCH-

Cemena | Macio Cemena | Cos JaHTBI ¥ (pUTO-3¢TpOreHs [1].
(okemopr 90%) N30(1aBoHBl TakXke CTUMYJIHPYIOT
AMbIX Lpor BEIpa0OTKY KoOJUIareHa, THma Oenka, Ko-
JKMBIX [lIpot TOpBI 00ecCIeYnBacT MPOYHOCTH, THO-

(sxenopr 100%) KOCTbh U YIIPYTOCTH KOXKH.

Toxodepou (BuramuH E) - eme oqun

TTepcnetien aHTHOKCHIAHT B COEBBLIX 000ax. MBI Bce
lepepaGoTKH 3HaeM, Kak Iojie3eH ButaMuH E njisa 310-
poBoil koxu. Butamun E 3amumaer
(YHKIHOHATSHEIX KHGTIiH KOXH OT BO3JCUCTBHS OKpYXKa-
HOPOILIKOB H MPOZYKTOB IOIEel  cpedpl, KOTOpbIe TMOBPEKIAAOT
Gbictporo npuroropnerma|  KOXKY. Toxodepon rakke umeer cBOM-
HA HX OCHOBE. CTBa aHTHCTapEHUSI.

EcTp HECKONBKO NPOIYKTOB, B KO-
TOPBIX COS - OCHOBHOH KOMITOHEHT, a

[Tonyuenne

YPOBEHb ¥ HaJIW4YME OSTHX HPUPOJHBIX
AQHTHOKCHJIAHTOB 3aBHCHT OT TOTO, Kak
obpabarbiBaeTcs cos [2].

CymiecTByeT 4eTKasi KOppeNsilusi MeX/y NMepeBaprUMOCTbIO COEBBIX OEJIKOB M aKTUBHOCTHIO MHIMOMTOPOB
TPHUIICHHA U alb(a- XUMOTPUIICHHA B COCTIPOAYKTaX. MIH'MOUTOPHI MPOTEHHA3 3HAYUTEIBHO CHIDKAIOT IIepeBa-
PUMOCTB Oerka IMyTeM CHIDKEHHS aKTHBHOCTH NMaHKpeaTHIecKux hepMeHToB [2].

Puc.1. IlepcneKTHBBI BHIPAIIMBAHNUSA M MePepaboTKH COM
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B psine pabot oTMedaeTcs, 4TO y HEKOTOPBIX JIIOAEH M KMBOTHBIX OTMEYAETCs aJulepruyeckasi peakiys Ha
coesble Oenku. [TokasaHo, 4TO ajulepreHHbBIMU CBOHCTBaMH oOi1anatoT uHruourop Kynurna; ¢ppaxmun riaodynu-
HOB 2S, 7S u 11S onpenenenst kak Glum Bd 30 K amtepress! ceMsiH COuM ¢ MOJIEKYIIsApHO# Maccoit 34 k/la [2].

Tabunua 1.
CoeBblil IPOYKT ITepeBapumocts OeixoB(%)
[Momxapennas cos 78
depMeHTHPOBaHHAS COS (HATTO) 90
Tody 91
Bapensie coeBbie 60051 92
3aMopokeHHOE coeBoe Tohy 93
CoeBerit 6enok (100a) 100

OpHako, OTMEYaeTcs, 4YTo TepMHUYecKas 00paboTKa COEBBIX MPOAYKTOB pa3pymaeT OENKOBbIE KOMIOHEHTHI,
obJajiaronye amIepreHHbIMU cBoicTBaMu. [IpUMEHSIOT Takke (hepMEHTATUBHYIO, XUMHUYECKYI0 00paboTKy (1M
H2S04) nns paszpymenus 6enkoB ¢ MoseKyisipHoi Maccoi 34 k/la[ 3].

Bruto mpoBeNeHO IKCHEPUMEHTANbHBIE UCCIIEAOBAaHUS 10 CYIIKE COEBO-MOPKOBHON CMECH B JUAma3oHe
temrepatyp temoHocutens ot 80 g0 120°C, pe3ynbTaThl KOTOPHIX ITOKa3aHbl HA PUC. 2 KPUBBIMU KHHETHUKH
00e3BoxnBaHMsA. COBMECTHBIN aHAJIM3 MOJIYYEHHBIX JaHHBIX IOKa3all, 9YTO MPOLecC CyIIeHUs OMHAPHOW cMecH
MPOXOAXT BO BTOPOM Iieproze. B Mepy yriyOneHus 30HBI HCHIAPEHUS B CEpeINHY MaTepuana TeMIeparypa ero
MOBEPXHOCTH TOBBIIIACTCS, @ CKOPOCTh BIArOOTAAYH YMEHbIIAeTCs. [IpogoIKUTENbHOCTh CYIIEHHs MaTepHraa
B pexume teruioHocurems 120 °C nabmromaeTcs
Wik 140 pe3Koe MOBBIIIEHUE TEMIIEpaTyphl MaTepuana, u
IIOCJIE TOTO KaK MaTepHasl JOCTHTaeT TeMIIepa-
Typbl 70 - 80 °C, OH pe3ko TeMHEEeT ¥ TOPTHUTCS
ero BHelHuii Buj [4].

Ha nagane mpouecca (puc. 2) Temneparypa
teroHocutens paBusiercst 120 °C. Uepes 15-20
MHUH CYIIKH TeMIepaTypy TEIUIOHOCHUTENs Io-
Hmkatot 10 100 °C ( xpuBas 2 Ha puc. 2), a emgé
yepe3 20 MuH TeMmIepaTrypy TEIUIOHOCHTEIS
moamxarT 10 80 °C (xkpusas 3 Ha puc. 2). s
CPaBHEHUSI Ha PHC. 5 MOKA3aHBI KPUBBIE CYIIKH
coeBo-MopKkoBHO# cmecu nipu 120 °C (kpuBas 1)
u 80 °C (xpuBas 4). CymeHHas cMeCh, IOyde-
Ha 3a pexxumMamH (Kpusble 2,3,4) nMena CBETIIO -
KENTBIM LIBET, CO BKYCOM CBOMCTBEHHBIM HCXOJ-
HBIM HHTPEANEHTAM.

HWrak, ucnosip30BaHUE BEICOKOTEMIIEPATyPHO-
rO HOCUTENS C 1IeJIbl0 MHTEHCH(HUKALMKU TpOollecca OTpaHMYMBACTCS CIEU(UKON HCCIeAyeMOro Marepuana.
O06o001ieHre KpUBBIX KUHETHKHM CYIIKHM B IOJIyJorapu(MUUECKOW CHCTeMe KOOpJHWHAT 3a MeTomaukoi B.B.
KpacHrkoBa 103BOJIHIIO ONPENETUTh KPUTHUECKHIE BIIArocoep kaHus OMHApHBIX cMecel. IlepBoe kpuTHdeckoe
BHarocojepxkanue 45 - 60, a Bropoe 18 - 25% BrakHOCTH MaTepuala U 3aBHCHUT OT YCJIOBUI MPOBEICHUS JKCIIe-
pHUMEHTa.

Hcxonst u3 pe3ysnbTaToB KMHETHKH BJIAarocOAEpXKaHUE JIETKO MEpeiTH K pacyéTy KMHETHKH TeriooOMeHa
OMHApHBIX CMECeH C LEeNbI0 ONpe/eTeHUs] ONTUMAIBHBIX peXMMoB cymku. CriocoboMm rpadudeckoro nudge-
PEHIMpPOBAHKS - KpUBbIX -W pacuntano 3HaueHHe TemrepaTypHoro koddduiumenta cymku b =100dt/dW ,

C dt

u uncna Pebunnepa Rb = _M -100, rze C - TermoémkocTs Marepuana; I' - yaenbHas TeIoTa UCHapeHHUs.
r

KpOMe 9TOro, NOCTPOCHO 3aBUCHUMOCTHU Rb: f(VV) . XapaKTep HUX HU3MCHCHHA 1O PasHbIM PEXKHUMaM

110

100

20

Q T T T T T T T T
0 5 10 20 30 40 50 s0 YO 80 S0 100
Yac 1,18

110 120 126

Puc. 2. Kpupble cymIKH cO€BO-MOPKOBHOI cMecH MO
CTYNEHYAThIM Pe:KHMMaM.

CYIIKH OKa3ajics aHaJIOTHUHBIM (puc.3).

[pu poctmxennn kpuruueckoro Buarocogepskanus W = 45—55% uucno RD  waummaer yenmuusats-
Csl, YTO CBUJIETENBCTBYET O TOM, YTO GOJbINAS YACTh TEILIA TEPAETCS HA HATPEB MATEPUANA, & HE HA BHIAPUBA-
HUE U3 HETO BJAru. IT0 00CTOATENLCTBO JOKA3BIBAET HEOOXOIUMOCTh TIOHUKEHHUS! TEMIIEPATY Pl TEIIOHOCHUTE-

JISl IPH JIOCTHIKEHUH MaTepuanoM kpurudeckoro siarocogepxkanus W = 45—60% . Wraxk, Her cmbicia moa-
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JACPIKMBATH BBICOKYIO TEMIICPATYPY TCIJIOHOCUTCIIA Ha nocnezu{eﬁ CTaJiuu mpouecca 00€3BOKUBAHUS. O6pa6OT-
Ka 3KCICPUMCHTAJIbHBIX JaHHBIX JOKa3ajaa, 4YTO YUCJIO P€6I/IHI[€pa HC 3aBUCUT OT CKOPOCTHU U BJIAr0COACPIKAHUA
TETIJIOHOCUTEIIA, a ONIPEACIIACTCS TOJBKO TEIIJIOBBIM PEXUMOM CYIIKH.

Rb [Ipu momomm umcrna PebmHmepa ycra-
HOBJICHA CBS3b MEXIy TEIUIOOOMEHOM W Bia-
02 L™ rocoJiepyKaHne BO BpeMst CYIIKH

\ / q*: N*(1+ RD), e g - o6oGmennas

*
1 IJIOTHOCTH TeruoBoro motoka; N - makcwu-
oa MaibHas 0000IIeHHass CKOPOCTh IIporecca

2
\ A CYILKH.
o \v

.
OtHocuTenpHas BenuuuHa (] rpaduue-

CKU TIOKa3aHa Ha pucC. 3. I/ICHOJ'IB?)yH 3aBHCH-
o T T

e T T B -
16 19 20 25 30 37 40 42 50 60 70 80 90 97 10010610610611[;‘1]23/ MOCTBb qr — q /qO s rue qo - IUIOTHOCTb TeIl-
Yo

JIOBOTO IIOTOKA HA HadaJle MPOIecca CYLIKH.

Paccuntanbl 3Ha4eHHs IUIOTHOCTH Tell-
JIOBOTO IIOTOKA JJIS PasHBIX TeMIIEpPaTypHBIX
pexxumoB (puc. 5).

Temnepamypa mennonocumens t, °C:
1-120, 2 - 100, 3 - 80.

Puc. 3. U3menenue uncia Pedunaepa B mpouecce
00e3BOKUBAHMSI COEBO-MOPKOBHOI cmecu: V= 2 wm/c;
d=10 r/kr c.n.; rpanyasl pasmepom 10 x 10 x 65 mwm;
COOTHOILIIeHHE COU U MOpKoBM 1:1.

qQ* 1,4 43
’ t
R , 1a(®) -
12 S /
35
. * 3
L]
03 * 25
o , & 2
! +
* u 15 +
0,4 ,*.‘_%_h ]
Y34 H
02 +mif* 05 -
n
0 , 0 ; ‘ ‘ ‘ : :
0 20 0 60 80 100 120 140 0 20 40 60 80 100 120
W,%
Temnepamypa mennonocumens t, °C: Temnepamypa mennonocumens t, °C:
keadpam - 120, pom6 - 100, mpeyzonvnux — 80. keadpam - 120, pom6 - 100, mpeyeonsnux — 80.

Puc. 5. U3Menenne mMIOTHOCTH TEIJIOBOI0 MOTOKA

Puc. 4. O00011eHHAA IVIOTHOCTD TEIJIOBOI0 NMOTOKA.

Kak Buanmm, BO BpeMms ynaJieHHs BJard M3 MaTepHala IUIOTHOCTh HEOOXOAMMOTO TEIUIOBOTO ITOTOKA
ymenbitaercs. [Ipu 3Tom Hanbonblee 3HaYeHHEe 0TBEYaeT CAaMOMY WHTEHCUBHOMY PEKUMY CYIIKH.

BoiBoasl. [IpoBeaéHHBIC HCCIETOBAHNS JAIOT BO3MOXHOCTD CIIEJIaTh BBIBOM, YTO ONTUMAIBHBIM PEXHMOM
CYIIKH JIOJDKEH OBITh pPEXHUM, IIpU KOTOPOM TemIeparypa martepuana He npesbimaer 70 - 80 °C.

C moHmKeHHeM BIArOCOCPIKaHuUs yMeHbIraeTcs BenmunHa Pebunmepa (RD), Toects Termo Bo Bpems cyriku

OoJIbILIeH CTENIEHBIO TPATUTCS Ha MCIIAPEHUE BJIark U3 MaTepHaia, YeM Ha ero Harpes.

[TonTBepkneHa HEOOXOMMOCTD IIOHMKEHHS TEMIIEPATYPhl TEINIOHOCHTEIISI Ha KOHEYHOM CTauy Ipolecca
CYIIKH, 3TO 0€3yCIIOBHO NMO3UTUBHO BIMSET U HA KAUYECTBO CYIIEHOTO MaTepuaa.

3a uToraMu NMpoBeJEHHBIX MCCIICIOBAHUN pa3paboTaHbl CTYNEHYATHIE PEXUMBI CYIIKH COEBO - MOPKOBHOM
cMecH, IIPU KOTOPBIX TeMIIepaTypa TeIIOHOCUTENS U3MEHSIETCS BO BPEMS CYILKH.

IIpennoskeHHbIE CTYNEHbUYAThIE PEXHUMbI MO3BOIMIM YMEHBIIUTh 3HEPreTHYECKHE 3aTpaThl Ha CYHIKY,
COKpATHUTb BPeMs CYIIKU U, KaK CJIEACTBUE, MAKCUMAJIBHO COXPAHUTh Ka4eCTBO COCTAaBa CMECEH, MOTY4HUTh IPO-
JIyKT C BBICOKMMH HOTPEOUTENBHBIMI CBOHCTBAMH JOJITOTO CPOKA XPAaHEHHUS.
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Annomayusn. B Hactosmielr paboTe OCBENIAOTCS Pa3UYHbBIE ACTEKThl THAPOJMHAMHUYECKON KaBUTAIUH,
BKJIFOYas 6a30131)1171 MEXaHU3M, aHAJIN3 AWMHAMHUKHA €AWMHUYHOI'O MY3bIPpbKa U KaBUTAIMOHHOT'O KJIaCTE€pa C pEKO-
MCEHIAIUAMU 110 OIITUMAJIbHBIM pa60‘II/IM napamMeTpam. Pa3pa6aTI)IBaeMme B paMKax 3TOT'0 HalmpaBJICHUA TEXHO-
JIOTUHU U o6opy)1013aH1/Ie MOryT 6I>ITI) HCIIOJIb30BaHbl B PA3JIMYHBIX OTPACIIAX HHLHCBOﬁ TMPOMBIIIIJIECHHOCTH.

Abstract. In recent years there has been a trend of widespread use of hydrodynamic cavitation in food tech-
nologies for the intensification of various processes and for local energy effects on the structure of raw materials
and biological objects. The investigations were carried out with the aim of studying the physical nature of cavi-
tation mechanisms, and also elucidating the influence of various factors on the Kinetics of cavitation processes
and on the intensity of dynamic cavitation effects. In water, under normal conditions, a large number (of order
10% m3) of vapor-gas nuclei with diameters of 10*-10° nm stably exists in equilibrium with the liquid. To initiate
the growth of these micro-bubbles and to form a cavitation cluster, it is necessary to create strong tensile stress-
es in the liquid, i.e. reduce external pressure to negative values. It has been found an analytical relationship be-
tween the value of the minimum critical pressure, the bubble radius and the temperature of the liquid. Using the
previously developed mathematical model of bubble ensemble dynamics, which takes into account the force in-
teraction between the bubbles, the behavior of the cavitation clusters during its existence, including the initial
stage of growth and the final stages of compression and collapse, has been analyzed. The amplitudes of the
acoustic pulses emitted both by individual bubbles and the cluster as a whole at the final stage of the collapse
was calculated, that allows the estimation of the micro-scale energy impact of cavitation action on the raw mate-
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