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B HacTosiLLee Bpemsi rpuoprUTETHBIM HarnpasaeHeM B 00/1aCTv CO3-
JlaHVs1 HOBbIX MULLEBKIX MPOLYKTOB SIB/ISIETCS paspaboTka TEXHOJIO-
vt usnesimi QbyHKUMOHAUTBHOIO U CrieLMasinanpOBaHHOIO Ha3Haqe-
HUS. QYHKUNOHESIEHBIE Y CrIELMAIINSMPOBAHHBIE MPOAYKTHI 1015~
3YI0TCS CIMPOCOM cpeau rnoTpebuTesiei. pyMeHeHWe U3BIEHEHHbIX
6erIKoB 13 PACTUTESILHOIO Chipksi 06YC/IOBIEHO HEOOXOAUMOCTLIO B
PaCLLMPEHMN aCCOPTUMEHTE, YJTyHLLIEHN KAYECTBEHHBIX M10Ka3are-
Jsiei. B cratbe npuBeaeH 0630p pesysibTaTtoB UCCIE40BaHWA 10
BHELPEHNIO V3B/IeHeHHbIX Ge/IKOB Iy CO34aHMM OYHKLMOHAIbHBIX
W CrieumamanpOBaHHbIX MPOAYKTOB ruTaHmst. VIcrons308aH METoq
UMWTaLMOHHOIO MOLEMPOBaHUST PELIEITTYD MYyYHbIX KOHOUTEPCKMX
usnesmi QyHKUMOHaITbHOM HarpaBieHHOCTY C LIeSIbIo OITTUMM3aLIN
X XMMHHECKOIo cocraBa. MogenpoBaHie KOMOVHMPOBAHHbIX MPO-
AYKTOB MUTaHNs1 OCHOBaHO Ha MPYHLMIEX MULLIEBOV KOMOVIHaTOPUK
Y CTaBUT CBOEY LiesTblo COo34aH1e PELIENTTYP HOBbIX BULOB MLLIEBbIX
rpoOAYKTOB HA OCHOBE METOZOB MATEMATUHECKOM OrTyMU3aLmmn
ryTeM 060CHOBaHHOo rogbopa OCHOBHOIO CbipPks, HIPEANEHTOB,
rmLLeBbIX [06aBOK M GUOSIOINHECKN aKTUBHBIX [00aBOK, COBOKYII-
HOCTb KOTOPbIX 0BECTIEYMBAET (DOPMUPOBAHIME TPEDYEMBIX OPIaHO-
JIEMTUHECKNX, DUSUKO-XUMUHECKNX CBOMCTB TPOLYKTE, a Takke
33/]aHHbIf YPOBeHb MNLLEBOM, GUOJIOMMHECKO 1 3HEePreTUHecKow
yenHocty. Npoyecc MopempoOBaHNS PELIEINTYP KOMOVHNDOBAHHBIX
rPOAYKTOB BK/IKOHYAET B CebsI crieqyroLme Tov aTara: rnogrotoska
MCXOOHbIX [aHHbIX Ha MPOeKTUPoBaHue, gopmam3saLims TpeboBa-
HWI K COCTaBY M CBOVICTBaM UCXOOHbIX MHIPEONEHTOB U KAHECTBY
roTOBOMO NPOAYKTa, MPOLECC MOLEMPOBaHUS,; KOHCTDYMPOBaHUE
rpoayKTa ¢ 3gaaHHbIMU CTRYKTYPHLIMY CBOVICTBaMU

KmmodeBble crioBa: 6e/1oK, pacTUTe/IbHOEe Chlpbe, (OYHKLIMOHA -
HbIE MPOAYKTbI, CrIeLMaIN3upPOBaHHbIE MPOAYKTbI, METOL MOAE/N-
[DOBaHVISI PELIeNTYp.
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Development of functional food products technology is con-
sidered to be a prospect way for creating new food prod-
ucts. Such products are known to be popular among con-
sumers. Utilization of plant proteins allows to widen and
improve food assortment and quality. The article represents
a review of plant proteins utilization in production of func-
tional food. For optimization of flour confectionery chemical
composition the authors utilized a method of receipts mod-
eling. Simulation of combined products is based on the
principles of food combinatorics and aims to create recipes
of new types of food products on basis of methods of math-
ematical optimization by reasonable selection of the basic
raw materials, ingredients, food additives and dietary sup-
plements, totality of which ensures formation desired
organoleptic, physical and chemical properties product as
well as a predetermined level of food, biological and energy
value. Modeling process of combined products recipes
includes the following three stages: preparation of input
data for the design, formalization requirements for the com-
position and properties of raw ingredients and quality final
product, process modeling; product design with desired
structural properties.
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HacTosLlee BpeMs CTPEMUTENBHO

pasBrBaeTCa NPOn3BOACTBO
dYHKUMOHaNBHBIX 1 CheLmann3npoBaH-
HbIX MPOAYKTOB MUTaHUS, COOEepKalLmX
JOCTaTO4YHOE KONIMYEeCTBO Makpo- U
MUKPOHYTPUEHTOB, NpPOV3BOANTENN
NPOAYKTOB NTaHWs Bce BonbLue npube-
raloT K oboralleHnio NPOAyKTOB MuTa-
HUS NMUTaTeNbHbIMK BeLLeCTBaMu, B TOM
dnucne n 6enkom. MNpuHMUMasa BO BHUMA-
HWE YCMexun HyTPUreHOMUKN U HyTpure-
HETWKM, TEeHOEeHUMS K WHOMBUOyann3a-
umn gnet ByaeT BO3pacTaTb, YTO NpuBe-

OET K YBESIMYEHMIO PbIHKA Cheunanmsum-
POBaHHbIX MPOAYKTOB NuUTaHua [1].
13BecTHbl Genkn ans CnopTUBHOIO
nUTaHWs, KOTOPble MNOMy4YUnIu npuaHa-
Hne: Benku cou, CbIBOPOTO4HbIE BENKN,
kasenHaTbl. OOHaKo Ha COBPEMEHHOM
aTane SBNAETCHA akTyallbHbIM U3bICKa-
HMEe HOBbIX BWOOB CbIPbEBbLIX WUCTOYHU-
KOB O/15 NOJlyYeHnss HelKoBOro Kommo-
HeHTa, He MeHee BNONOrMYEeCKN LIEHHO-
ro 1 OOCTYMHOro, HO 6onee AeleBoro B
TexHonorun nonydeHus. B aTon cessu
aKTyalbHbIM  ABNAETCA MPUMEHEHUE
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N3BNEYEHHbIX OENKOB N3 HETPaAMLIMOH-
HbIX BWMAOB PaCTUTENBHOIO Chipbs Npu
MOAENNPOBaHNN  (YHKLMOHANBHBIX ©
crneumanMaMpoBaHHbIX MPOAYKTOB NuTa-
HUS.

B nocnenHee Bpemsi aKTUBHbLIMM
waramy passBuMBaeTCs MNPOM3BOACTBO
0enKoBbIX KOHLIeHTpaToB. benkoBble
KOHLEHTpaTbl Nony4arT n3 nobpokave-
CTBEHHbIX, 9KONOrM4eckn 6e30mnacHbIX U
3[0POBbIX CEeMSAH PacTUTENbHbIX KyIlb-
TYp, KOTOpble O4uMLLEHbI OT 060MO4KM,
nocne TOro, Kak nunuaHas dpakums



Puc. 1. O606LieHHasi cxema rpOMbiILL/IEHHBIX CrI0CO60B MPOM3BOACTBA KOHLIEHTPATOB 13

PacTUTENIBHOMO ChiDbA.

n3eneveHa. CogepxaHune 6enka B KOH-
LeHTpaTax cocTaBnsaeT 64-73% B 3aBu-
CUMOCTW OT BMWAa W KayecTBa pacTtu-
TENIbHOIO CbIpbs, a TakXe TexHOoornm
npounssoacTea.

I3BBECTHO  HECKONbKO  Cnocob6oB
NoNyyYeHUs: NPOMbILLNEHHbIX KOHLIEHTpa-
TOB (pnc. 1). Kaxagbim 13 cnocobos
npegycMmatpmsaeT — U3BneveHue U3
CeMsiH, npeaBapuTesibHO OCBOOOXXOEH-
HbIX OT >KMPOBOWN pakumu, MyKU KU
Kpynbl Tak HasblBaeMbiX 6e3a30TUCTbIX
9KCTPaKTUBHbIX BELLECTB.

K aKCTpakTUBHbIM BeLLIECTBAM OTHO-
CSAT: pacTBOPUMbIE YrNeBOAbl, OpraHu-
4Yeckne KUCNOTbl, HU3KOMOMEKYNspHble
coefiHeHusi. CTOUT OTMETUTb, YTO MpwU
9TOM OCHOBHble dpakuun 6enKkoB
OCTaloTCA B HepacTBOPUMOM COCTOS-
HUN,

[epBblii METOL, BKOYaAET MPOMbIBa-
Hne 00E3XXMPEHHBbIX CEMSH, MYKW KU
nenectkoB 70-95%-HbIM pacTBOPOM
3TUNOBOro cnvpTta. MeTon 3akmoyaeT-
Cca B TOM, 4YTO MPOAYKT MOMELLAOT Ha
NIEHTY KOHBEWEepa 1 CBepxy Yepes aosa-
TOpbl MNOAAal0T pPacTBOpP 3TUIIOBOrO
CcnunpTa, KOTOPbI BbiMbIBAET U3 MPOOYK-
Ta 9KCTPaKTWBHble BellecTBa, Npea-
CTaBJfIEHHblE caxapamu, MUHepasibHbIMN
BellecTBaMM W OPYruMn BTOPOCTENEH-
HbIM KOMMOHEHTaMK, TEM CamMbliM OTAe-
N9 UX OT 6eNKoB. locne Yero nonayyeH-
HbIn ©6EeNOoK BbICYLUMBAIOT B TeveHun 4-5
YacoB npu TemnepaType 80...95°C ¢
Lenblo yaaneHnst ocTaBLIerocs cnmpTa.
Ons npuaaHnsa noflydeHHOMYy Oefnky
nopoLKoobpasHom hopmbl, ero
N3MeNbYaloT Ha NabopaTOPHOM MefbHN-
ue. Mocne 4ero 6enok rotos kK gobas-
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NeHnto B N0OOM MULLEBON MNPOAYKT C
uenbto oboratleHuns. NpeanoXXeHHbIn
cnocob noseonsieT 6e3 npuBnedeHus
TPYOHbIX TEXHOMNOMMYECKNX MPOLLECCOB
nonyYnTb NuLLEeBON 6enok[2].

BTopon wmeTon 3akntodaeTcs B
MCNOMIb30BaHNN KMCAOTHOMO rmapoamsa
C uenbto mnonydeHus bGenka. B aTom
MEeTOoAe NCMONb3YT NNCTbA MO0 ceme-
Ha amapaHTa. B kKavyecTtBe nuuieBomn
KUCOTbl MOXXHO MCMOMb30BaTh JIMMOH-
HYIO KWUCNOTY KOHLeHTpaumen 17-23%,
MOJIOYHYIO KNUCNOTY KOHLIEHTpaumen 32-
38% 11 WaBEeNEBYO KNCNOTY KOHLLEHT-
pauven 7-13%. Cblpbe nogsepratT
KUCNOTHOMY TMOPONAN3y OOHON 13 nNpen-
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JIOXKEHHbIX BbILLE KUCNOT B Te4eHune 2-
10 yacoB nmpu Temnepatype 20...65°C.
[locne 3ToOro MPOBOAAT MEXaHUYECKYHO
06paboTKy M OTAENSHOT uUMTONNasMaTn-
Yeckyto dpakuuio, fanee KOpPPEKTU-
PYIOT KUCNOTHOCTb A0 pH 5-7 n cywar
[3].

TpeTuin meTopn, 3akto4aeTcs B Harpe-
BaHNN yBNa>XHEHHOrO Cbipbs AN Nepe-
BeadeHuss OenkoB B HepacTBOPUMOE
coctoaHune. CeMeHa U Myky B [allb-
HellleM MpOoMbIBatOT BOAOW, ANS yaane-
HUSI BKCTPaKTUBHbIX BELLECTB.

B npouecce cnupToBOM NPOMbIBKA 1
MPOMbBIBKN HarpeTol BOLAOW CEMSH,
MYKV UM NIENECTKOB TEPSETCS TOSbKO
Hebonbllas YacTb OENKOBbIX BELLECTB,
KOTOPbIE YXOOAT BMeCcTe ¢ Bogown. [Npu
NpoMbIBKe obpasla KucnoTon Habio-
natoTcs 6onee oulyTuMble notepu 6en-
KOBbIX BELLECTB, BbI3BaHHbIX AeHaTypa-
umen.

Ha cerogHawWHUN OeHb Haubonee
pacnpocTpaHeHHas TexHO0rnusa mnpo-
N3BOACTBA pPACTUTENbHbIX KOHLEHTpa-
TOB MeTOOOM CMNMPTOBOW SKCTPaKLuu,
3TO CBHA3aHO CO cneaylowmmn hakTopa-
MW:  BbICOKME  OpraHonenTuyeckune
XapaKTEPUCTUKM FOTOBOrO KOHLEHTpa-
Ta, OTCYTCTBME MOCTOPOHHErO MPUBKYCa
1 3anaxa; B Nosly4aemMoM PacTUTEIbHOM
KOHLieHTpaTe (PakTU4eCcKn OTCYTCTBYHOT
HexxenaTeslbHble KOMMOHEHTbl CEMSH;
rOTOBbIN MPOAYKT MMEET BbICOKME CaHN-
TapHO-TUrMEHNYECKNE XapaKTEPUCTUKN.

LOna Apyrux TEeXHONOrur nosy4eHns
N30NATOB W KOHLIEHTpaToB OeflkoB ©3
pPasnuyHbIX  BUAOB  PaACTUTENbHOro
Cblpbsi OObIYHO XapakKTEPHO MPUCYT-
CTBME HE3HAYUTENbHOro KonMyecTBa
NMPOMBbIBHbIX BOf,.

Cxema nonydeHns 6efIKOBbIX KOH-
LEeHTpaToB METOAOM CMUPTOBOW 9SKC-
TpakUuy nokasaHa Ha puc. 2.

Okono 80% MWpPOBOro MPOn3BOA-
CTBa KOHLIEHTPAaTOB MoJsly4atoT METOAOM
NPOTUBOTOYHOW CMUMPTOBOMN 3SKCTpak-
umn, octanbHble 20% NpPUXOAUTCA Ha
apyrue metonapl[4].

CyLecTByeT MHOXECTBO TEXHONOM-
YECKMX MPOLIECCOB MOJIyYEHUS K30Ns-
TOB pacTuUTeNbHbIX Benkos[4].

Puc. 2. Cxema npousBoACTBa KOHLIEHTPATOB METOA0M CrUPTOBOM SKCTPAaKLIMN.
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Hanbonee npegnodTUTENbHbIE N3 HUX
TEXHOMOMMN OCHOBbLIBAIOTCS Ha Aanb-
Henwlen nepepaboTKe CeMsSH, Nonyyae-
MbIX MOCNe O9KCTpakuum macna wu3a
cemsH. [py 9TOM Ka4ecTBO Monyyae-
MbIX WN30MATOB BbICOKO OLIEHUBAETCS
noTpeduTenem 1 onTUManbHO COOTBET-
CTBYET OXUAAHWSAM.

B 0OCHOBHOM BCe M30MATbl MPOU3BO-
09T Mo obLLen TeXHONOrMn, 3ak4ato-
uenca B NPOBEOEHUM 3IKCTPaKLUW,
ocaxaeHun OenkoBbIX COoeaVHEeHUN,
nocneayoulen HenTpanudaymm n ganb-
Henwen cywkon npoaykta. CerogHs
YacTo npuberatoT K oboralleHo M1UHe-
panbHbIMKX BELLECTBAMU 1 BUTaMUHAMWU,
mbo BellecTBaMy AN 0CODObIX TPymmn
HaceneHus[5].

O6Lasa cxema Npou3BOACTBa U30Ns-
TOB n3obpaxkeHa Ha puc. 3.

B HekoTopbIX cyHasx HepacTBOPVIMbIN
OCTaTOK BELLECTBa MPOMbIBAIOT HECKOSIb-
KO pas, genaeTcsd 3TO O/ TOro, 4ToObl
noTepu npoTemHa CBOAUINCb K MUHU-
ManbHbIM  3HaveHusaM. VHorga uenbto
SABNSIETCA NOJyYeHNe N30NSaTa, UMEIOLLErO
onpefeneHHyto  pPacTBOPMMOCTb  Mpu
onpeneneHHbix 3HadveHusax pH. CBsasaHo
3TO C Tem, YTO pasnn4yHble BELLECTBA,
KOTOpbIE XO4YETCs MOJy4UTb Ha BbIXOae,
MOMyT He MOAAAaBaTbCHA V3BAEHEHUIO Mpu
ONpeAeneHHbIX 3Ha4YEHISX.

I3BeCTHbI Takxe papyrne crnocobbl
noJsly4eHnsi, KOTOpPble OCHOBaHbI Ha pa3-
HULe B MOJIEKYNSAPHOWN macce.
[epcnekTuBHbIMK crnocobamn SABRSAOT-
ca 0bpaTHbIN OCMOC U ynbTpaduneTpa-
ums. TexHonormym akTMBHO MOJb3YOTCS
B HEKOoTOopbIXx CTpaHax EBponbl 1 B
AnoHum[4].

YnbTpadunbTpauns OCHOBbIBAETCS B
yoep)aHun Ha MembpaHe 4acTul,
Heob6Xx0aMMOro pasmepa 1 Ha Npornycke
Yepe3d MembpaHbl MOSEKYST B COOTBET-
CTBUN C pasMepoM BblOpaHHbIX Mop.
Ob6paTHbIl OCMOC MNPUMEHSAEeTCS Ons
06€3BOXXMBAHNA 1 KOHLIEHTPMPOBaHMS.

[1I3BECTHbI TakXKe TEexXHOMoruv mnosy4e-
HNsA 6enka ¢ 1UCMoNb3oBaHNEM (DEPMEHT-
Hbix mpenapatoB. K mpumepy, B
MOCKOBCKOM OCYAapCTBEHHOM YHUBEP-
cuTeTe  MpUKNagHoW  BUOTExXHONorum
PymsHuesa I'.H. n Ocagsko M.W. npegno-
XUnm cnocob nosydeHus 6enka ns 606o-
BbIX KyJNbTyp, KOTOPbIA BKIIKOHYAET B cebst
N3MeNbYEHNE PACTUTENBHOIO ChIPbst U
nocnepytollee ero HabyxaHue B BoAe, B
JalnbHeneM NpoBedeHne rmaponmsa ¢
MNCMOJSIb30BaHNEM (PePMEHTHbIX Mpenapa-
TOB MUKPOBHOMO MPOUCXoXXaeHWs. 3atem
MNKPOOHbIE MpenapaThbl MHaKTUBMPYOT. B
Ka4vecTBe MUKPOBHOIO npenapata
NCMONb3YIOT  HeWTpanbHyto  npoTeasy
Bacillus subtilis, ee akTMBHOCTbL cocTaB-
nset okono 480 en/r. KonuyecTso npena-
pata — 0,02% oT macchl cbipbs. Maponm3
npoBoadaT npu rugpomonyne 1:8-1:10,
Temnepartypa sofgpl 60°C. 'moponus BegyT
B TeyeHne 4 4acos [6].

dusnyeckme cnocobbl NpeanonaraoT
HarpeBaHue 1M 06paboTKy KUCIOTamu
1 wenodyamn, B pesynbtate o6paboTku
NMPOUCXOOSAT W3MEHEHUs B CTPYKType
6enka, B 4YaCTHOCTM BTOPUYHOM U Tpe-
TUYHON. DU3NYECKME UBMEHEHUS, KaK
npaBuo, XapakTepusytTcs U3MeHeHW-

Puc. 3. TexXHOO0rvs rnosy4eHns U30/IITOB U3 PACTUTESILHOIO ChiPbS.
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emM VN feHaTypauum CTPYKTypbl 6enka.

[eHaTypaumsa B LWENOYHbIX 30Hax
NPVBOAMT K pPackpy4mBaHuio cnvpanu
MOneKkynbl 6enka, B pedynbrate obpa-
3yloTca BsI3KMEe pacTBopbl. >XecTkne
YCINOBUS MOTYT MPUBECTU K paspbiBy
CBA3el MOofeKy bl 6enka.

|_|OJ'Iy‘-|eHHbIe oenkn na pacTuTebHO-
roO Cblpbsi MCMOMB30BaHbI MPU CcO3aaHUN
peuenTyp HOBbIX BUOOB Creumanm3npo-
BaHHbIX MULLIEBLIX MPOAYKTOB Ha OCHOBE
METOAOB MaTemaTn4eckoi onTummnaa-
umMm nytem o060OCHOBaHHOro nopbopa

OCHOBHOTO CblpbA, NHIrpeaneHToB,
nnLeBbIX ,EI,O6aBOK n Buonornyecku
aKTUBHbIX  [00aBOK, COBOKYMHOCTb

KOTOpbIX obecneynBaeT hopMnpoBaHme
TpebyeMbIx OpraHoNenTU4eckmx, usu-
KO-XMMUYECKNX MoKasaTtenen, a Takke
3aaHHbI YPOBEHb MULLLEBON, BUonoru-
4EeCKOW N SHEPreTU4eCcKom LeHHoCTH [7].

[py MopenvpoBaHUK peLenTyp cTa-
BUM 3agdady ONTUMU3MPOBATb XUMUYe-
CKUI COCTaB rOTOBbIX MYYHbIX KOHAM-
TEPCKUX M3OeNUn  Takum 06pasom,

Takum o6pas3om, 3agada 3aknoya-
nace B nogbope MaccoBbIX Aonewn
peuenTypHbIX KOMMOHEHTOB Tak, YTOObI
NPOAYKT oOTBevan CreaytowymMm ycno-
BNAM[8]:

- OTHOLLEHMEe MaccoBoW gonu 6enka
K MaccoBOW f[one >kupa [OJPKHO
cocTtaBnatb 1,27

roe b¢ , b’ — maccoBast [0ns COOT-

BETCTBEHHO 6enka u Xupa B j-OM
PeLenTyPHOM KOMIOHEHTE;
X; — MaccoBas AONS j-OW KOMMOHEHTbI
peLenTypsl;

m — KOJMYEeCTBO KOMMOHEHTOB B
peuenType;

- OTHOLLEHWE MacCOBOW AONN aMUHO-
KUCMOTbI NIN3VH K MAcCOBOW AOMN amu-
HOKNCJIOT METUOHUH + UNCTUH OOJIXHO
CTPEMUTBCA K ednHnLe
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FO€ Auy Gyemy Qyye — MACCOBbIE [ONN
AMUHOKWCIOT NM3K1HA, MEeTUOHMHA U
umcTtuHa, r /100 r 6enka.

- MaccoBas [0fS aMWHOKMCOTHI
TpunTodaH Ao/MmKHa ObiTb MeHee 1 1/
100 r 6enka

roe a,,, — Maccosas A0S aMUHOKNC-
notbl TpuntodhaH, r/ 100 r 6enka.

4TOObI BLIPDOBHATL B HUX COOTHOLLEHWE
6enka K »Xupy, a Takxe OnTUMU3UNPO-
BaTb COOTHOLLEHNE HEe3aMEeHVIMbIX amu-
HOKWCIIOT W XUPHbIX KUCOT.
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