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AHnHoTauus. B nanHol padote ucciaeqoBaIy MPOLECChl NOMYUSHNS OCIKOBBIX MPETapaToB 13
CEMSH TOJACONHEUHHKA. B menax momydueHus Oelka MUINEBOrO KadecTBa W3 MPEABAPUTEIBHO 00c-
PKUPCHHOTO LENBHOTO SAPA MOJACONHEUHHUKA JOMOIHHUTEIBHO YAALTN (PCHOIBHBIC COCIUHCHML.
Briin mpoaHaau3upoBaHbl COBPEMEHHBIC POCCHICKHE M 3apyOC)KHBIC HCTOYHUKH JTHTCPATYPBI, TO-
CBSIICHHBIC BBIACICHUIO (PEHOIBHBIX COCAWHCHHMN M3 PACTHUTCIBHOTO OCIKOBOTO Chipbs. B xozae
JaHHOM paboThl OblIa pelIcHA 3aJa4ya MOMYUYCHHS CBETJIOTO OCIKOBOrO MpEnapara MHIICBOTO Ha-
3HAYCHHUS U3 CEMSH IMOACOTHCYHUKA IyTEM pa3pabOTKH MHOTOCTYIICHYATOH CXEMbI 3KCTPAKLMU H
VAQICHHS Pa3IUIHBIX TPYIIT HEOSIKOBBIX COCTUHECHHUMN, BKIIOUAs CTaANH BOAHO-CIIUPTOBOM IKCTPaK-
LUK U yAaIeHUs: (PEHOMbHBIX COCAUHCHHH. Bpln MccaenoBaHbl mapamMeTpel MPOLECcCa U3BACUCHHS
OCITKOBBIX BEINECCTB U3 00CBKUPECHHOTO MOACOTHEHHOTO SIAPaA, OCBOOOKICHHOTO OT (PCHONBHBIX CO-
CAMHCHHH, MPEIyCMATPUBAIOLICTO MOCICIOBATEIBHBIC CTAUN LICIOUYHON IKCTPAKIMH OCTKOBBIX H
0€3a30TUCTHIX PKCTPAKTUBHBIX BewecTB (BIB), oTaeneHre HEPACTBOPHUMOrO OCTATKA, H303ICKTPHU-
YECKOE OCAXKACHHUE OCIKOBBIX COCAMHCHHH U3 OCBETICHHOTO 3KCTPAKTA, HEHTPAIM3aLHIo OCIKOBON
cycnenzun. Cymka O6enKkoBOH CYCIIEH3MH NMPOBOAWNACH HA JaOOPATOPHOH PaCHBIIMTEIBHON ycTa-
HoBke Buchi Mini Spray Dryer ¢ Temneparypoii Ha Bxoae B cymunky 180-190 °C, Ha BbIxXOze — 1o
90 °C. INoayucHbl OCNKOBBIC MPEHAPATHI CBETIIO-CEPON OKPACKU ¢ COACPIKAHUEM CHIPOTO MPOTCHHA
75,72% u 87,15% Ha a.c.B., YTO COOTBETCTBYET COACPIKAHUIO CHIPOTO MPOTCHHA B POMBILIJICHHO BbI-
Iy CKAEMBIX KOHLICHTPaTax MOACOIHECUHOrO B coeBoro Oemka. Mccnenosana pacTBOpUMOCTb OEIKOB U
(bYHKLHMOHATBHBIC XaPAKTCPUCTUKH TOTOBOTO OSIKOBOTO MpEnapara nociae PaciblIUTSIbHON CYLIKH.
Beicokue xKHUpOyAepKUBAIOIIIE CBOWCTBA U HATUYHUE JKUPOIMYIbIHPYIOIIHX XaPAKTCPUCTHK Y MOy -
YEHHOTO OEIKOBOTO MpEnapaTa Mo3BOISIOT PEKOMEHIOBATh €T0 /IS HCIIOIb30BAHUS B KaUCCTBE pac-
TUTETBHOM OCTKOBOM U (PYHKIIMOHAIBHON 100ABKH B MUIICBON MPOMBIILICHHOCTH.

KiroueBblie ciioBa: ceMeHa MOACOTHECUYHMKA, OCIKOBBIM mpemnapar, (eHONBHBIC COCANHEHHUS,
BOAHO-CIIMPTOBAsI SKCTPAKLMS, PACTBOPUMOCTh OCJIKOB, (PYHKLHMOHAIBHBIC CBOHCTBA, PaCIbLIH-
TEJIBbHAS CYLIKA
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Abstract. The article deals with a study of processing methods of obtaining protein prepa-
rations from sunflower seeds. For obtaining of food-grade protein preparations from the defatted
sunflower kernels phenolic compounds were additionally removed. Modern Russian and foreign
literature sources devoted to the isolation of phenolic compounds from vegetable protein raw
materials were analyzed. The objective of obtaining a light-colored food-grade protein prepa-
ration from sunflower seeds was solved through developing of a multi-stage extraction process
with removal of various groups of non-protein compounds, including the stage of aqueous eth-
anol extraction and removal of phenolic compounds. Parameters of different stages of obtaining
of protein substances from defatted sunflower seed kernels after removal of phenolic compounds
were studied. These stages included alkaline extraction of protein and nitrogen-free extractives
(NFE), separation of the insoluble residue, isoelectric precipitation of protein compounds from
the clarified extract, neutralization of the protein suspension. Drying of the protein suspension
was carried out on a laboratory spray installation Buchi Mini Spray Dryer with a temperature at
the entrance of the dryer 180-190 °C and at the exit — up to 90 °C. Protein preparations of light
gray color were obtained with a crude protein content of 75,72% and 87,15% on dry matter basis,
which corresponds to the crude protein content of commercial sunflower and soy protein concen-
trates. Solubility pattern of proteins and functional characteristics of finished protein prepara-
tions after spray drying have been analyzed. Based on the high fat-holding capacity and moderate
fat-emulsifying properties of the obtained protein preparations it’s possible to recommend the
obtained sunflower protein preparation for usage as a vegetable protein enricher and functional
additive in food industry.

Keywords: sunflower seed, protein preparation, phenolic compounds, aqueous ethanol ex-
traction, protein solubility, functional properties, spray drying
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Ilonconneunuk sBASETCS OOHOM W3  MAacCIM4YHOM KYJBTYPOH sIBIAETCS COsA, B
OCHOBHBIX MACJIMYHBIX KyJbTYp B Mupe Poccum nepsoe MecTo cpenu MaCIUYHBIX
Hapsiagy € coe M pamncoM. XOTs B MUPO-  KyJBTYp TPaAULIMOHHO 3aHHUMAeT IMOACOI-
BOM MaciiTabe camoil pacupoctpaHeHHol — HedHUK [1]. [lomcomHedyHHWK Jydine BCEro
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COOTBETCTBYET IOYBEHHO-KJIMMATHYECKUM
yCJIOBUSIM MHOT'MIX PETHOHOB HaIllei CTPaHHbl,
a TaK»Ke UMeeTCsi OOraThIi OMBIT €ro BO37e-
abiBaHus. Tak, B 2019 rony yposkail noacoJ-
HeyHuka coctasui 12 400 Teic. ToHH. IIpu
ero rnepepadoTke ObLIO MOy UeHo S 615 ThIC.
TOHH KMbIXa U LIPOTa, U3 KOTOPBIX SKCTIIOPT
coctaBui 1 814 ToIC. TOHH [2].

OcHOBHBIE 00BEMBI BBIPAIIUBAEMBIX CE-
MSIH MOJCOJHEYHUKa B Poccun nmpuxonarcs
Ha Maciu4Hble copta. llocne u3BnedeHus
Macya 1oOOYHBIE MPOAYKTHI nepepadoTku
CeMsIH — JKMBIXH M HIPOTBl — B OCHOBHOM
UCIIONIB3YIOTCS B TPOM3BOICTBE KOPMOB
1151 *KMBOTHBIX. Takoke BBIPAIMBAIOT KOH-
IUTEPCKHE COPTa, KOTOPbIE MPOAAIOT Kak
TOTOBBIH MPOAYKT (CEMEUKH IOCOJHEY-
HbIe) TUO0 10OABIAIOT B KOHIUTEPCKHIE U3-
nenus (XanBa, KO3UHAKH, HEKOTOPBIE BUIIbI
BbINeuKkH). Takoe wucrnonb3oBaHue OEIKOB
CeMsTH TMOJICOJTHEUHNKA HE SIBJISIETCS PALUO-
HaJbHBIM. [IoACOMHEYHBIN WPOT CONEPIKUT
MHOro Oenka ¢ HeHHBIM aMHUHOKHUCIOTHBIM
COCTaBOM (32 HCKJIFOYeHHeM Jin3uHa) [3].
KopmoBast 11eHHOCTh MOJCOIHEYHOrO LIPO-
Ta OrpaHUYEHA HE TOJIbKO HU3KUM COfiepIKa-
HUEM JIM3MHA, HO M BBICOKUM CONEP’KaHU-
eM kJjetuaTku. [loaToMy BaskHO pa3BHBaTh
TEXHOJIOTUH Ty OOKON nepepabOTKH CeMsiH
MOZICOJTHEYHUKA C TOJyuYeHUEeM, Hapsany ¢
MacyioM, O€JKOBBIX MPONYKTOB IMHILEBOIO
¥ KOPMOBOT'O Ha3HAYEHUs U JPyTUX XO3s1H-
CTBEHHO LIEHHBIX KOMIIOHEHTOB.

B ucxonmHbIX ceMeHax MOACOJIHEYHU-
ka comepxurca 16—-19% Oenka Ha cyxoe
BEIIECTBO, HO OEJKOBbIE MPOAYKTHI Halle
NOJIYYarT U3 MIPOTa, COAEPIKALIEro OKOJIO
35—-45% Genka [4].

H3BecTHBI CrIOCOOBI MOTydeHUs U3 TOM-
COJTHEYHUKA OEJKOBBIX KOHLEHTPATOB U
U30JIATOB, KOraa (pyHKIMOHAJIBbHBIE CBOM-
cTBa OEJKOBBIX M30JISITOB MOACOJHEYHUKA
OBLIM COMOCTaBUMBI CO CBOHCTBAMH COEBBIX
n305sTOB [S]. Tak, momcoIHEeYHbIE N30T
Oenka obOnajaiu BBICOKOH BOAOYAEp KHBa-
IOEeH W KUPOYAePKUBAIOLIEH CIIOCOOHO-
CTbI0. PYHKLUOHAJBHBIE CBOWCTBA TAaKXKE
3aBHCAT OT MapaMeTpoB IpoLecca Moy ye-
Hus Oemnka.

JLnst mony yeHwust OeJka U3 MoJCOMTHEUHO-
ro IPOTa MPUMEHSIOT Yallle BCero SKCTPaK-
LUK, BOJAOH, pPacTBOPOM COJIEH, ILEJIOUEH,
KHCJIOT WJIA OPTraHUYECKUMU PACTBOPUTEJISI-
mu. [Tocne nepexona Oenka B KUKyt dasy
€ro OCaXJar0T B H302JIEKTPUYECKON TOUKE
COJITHOM KMCJOTOM [6]. 3HadueHue M303J1eK-
TPUYECKOH TOYKH OIpPENessieTCs: aMUHO-
KHCJIOTHBIM COCTaBOM O€JTKOB, B YACTHOCTHU
npeoOiajaHueM aMUHHBIX W KapOOKCHJIb-
HBIX TPYHIIl B COCTAaBE MOJIEKYJbI OelKa.
st OeJIKOB PAaCTUTENIBHOTO MPOUCXOXK]IS-
HUS U303JIGKTPUYECKAst TOUKA HAXONHUTCS B
nuanaszone ot 4,0 mo 4,5 [4; 7].

OTnenbHO CTOUT YIIOMSIHY Th €Ie ONUH
cnoco® mosyueHus: OeNKOBBIX MPOAYKTOB
U3 TIOICOJIHEYHUKA — MeXaHu4eckoe (pak-
[{UOHUPOBAHUE, KOTOPOE MPHUMEHSIETCS B
MPOMBIIILJIEHHOM TMpou3BOACTBE. JlononHu-
TeJbHAsl TEeXHOJOrmueckass oOpaboTka Ha
OCHOBE TIOMOJIAa M CyXOro (ppakIHOHHPO-
BAHMS TIOACOJHEYHOrO IMIPOTA TIO3BOJISIET
MOBBICUTH COAEPKAHUE CHIPOrO MPOTEHHA
U 3HAYUTEJIBbHO YMEHBIIUTH COAEpPKAHUE
CBIPOM KJIETYATKU B OTHEJIbHBIX (hPaKIUsX
OenkoBOi MykH U KpyTiok [8]. OnHako u3-3a
HaJTU4usl (PEHONBHBIX COENMHEHUM, BBI3bI-
BAIOLIUX MOTEMHEHUE TMOJy4YeHHbIX OeKo-
BBIX MTPOAYKTOB MPU KOHTAKTE C BONOH, UX
UCTIOJIH30BAHHUE B MTUIIEBOH MPOMBILIIEHHO-
CTH CYIIECTBEHHO OrPAHUYEHO.

IIpu nmonydeHun OETKOBBIX MPOAYKTOB
13 TMOACOJHEYHHKAa OCHOBHOW 3amayeil siB-
JseTcsl yaaneHue PeHONbHBIX COSNUHEHUN.
CeMeHa MOACOMHEUHHKA W TPOAYKTHI WX
nepepabOTKU comepikaT LENbIil KOMILIEKC
(bEHOJIbHBIX COENMHEHUIA. XJIOPOTEHOBYIO,
ko(etinyto, nzodepynopyro kucinorsl. Co-
neprkaHue (PeHOIbHBIX COSAUHEHHI B CeMe-
Hax TMOJACOJHEYHUKA B CpeaHeM OKoJio 2,5%
[9]. Cpenu ¢eHONBHBIX COCAMHEHUH MOM-
conHeuHHKa 10 73% cocCTaBisieT XJiopore-
HoBasi kucjota [10]. KomuuectBo xyopore-
HOBOH KHUCJIOTBI B CEMEHAX MOACOTHEUHUKA
3aBUCHT OT €TI0 COPTa U YCJIOBUI BbIpaIlHBa-
Hus u cocTaisieT ot 0,58 no 4,5% [11]. Ipu
u3BJiedeHNH OeJika IIeJIOYHBIMH PacTBOPA-
MU (PEHOJbHBIE COCAMHEHHS] OKUCISIFOTCS,
oOpasyst xuHonsl [10]. B nanpHeiimem, npu
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HAarpeBaHUM, 5TU XUHOHBI CBA3BIBAIOTCA C
OesikoMm, 00pa3yst COeNMHEHHs] TEMHO-3eJie-
HOro u kopuuHeBoro usera. Kpome Toro,
CHIDKAIOTCS  (DYHKI[MOHAJIbHBIE CBOWCTBA
TaKNX OEJNKOBBIX IpernaparoB. Bee 3To cos-
JaeT CIOKHOCTH ISl HCTIONIb30BAHUS TIOJTY-
YEHHBIX NPOAYKTOB B IHUIIEBOH OTPaCIH
IIs1 MaccoBOro norpebdnenus [12].

Cneuuanucramu YHHWUU macen u xu-
poB u HTVY «XapbkoBckuil NOJUTEXHU-
YeCKUH MHCTUTYT» OBl pa3paboTaH crio-
coO BBIAENEHUS XJOPOT€HOBOW KHUCIIOTHI
U3 TIOZICOJIHEYHOTO MIPOTa Kak MOOOYHOro
NPOAYKTa TPU TPOU3BOACTBE OEIKOBOTrO
IPOAYKTa METOIOM CIIUPTOBON HKCTPAKIIUU
[13; 14]. XnoporeHoBasi KUCIOTa — LIEHHbIN
IPOAYKT, TaK Kak obnanaer (puznonoruye-
CKOW aKTUBHOCTBIO U SIBJIIETCS IPUPOAHBIM
AHTHOKCUAAHTOM [14].

Hcxons u3 BbIIENEPEUHNCICHHBIX AaH-
HBIX, CO3/1aHHE€ HOBBIX TEXHOJIOTHH Tepe-
pabOTKHU MOACONHEYHHUKA — MEPCIEeKTUBHOE
HalpaBJIeHHE uccnenosanuil. Takue TexHO-
JIOTUH, HAIPaBJIEHHBIE HA IMOJydeHue Oen-
Ka, TOJKHBI ObITh 0€30TXONHBIMH U 1aBaTh
IPONYKT MUIIEBOrO Ka4eCTBa C HU3KUM CO-
nep>kaHueM (PeHObHBIX COeNUHEHU.

JInsi OYMCTKHM TONCOJIHEYHOro Oeka
OT (PEHONBHBIX COEIUHEHHH NPUMEHSIOT
€ro NMPOMBIBKY Pa3JUYHBIMU PacCTBOPHUTE-
asimu. IIpoOnema 3axiroyaeTcst B TOM, 4YTO
IIPU HENOCTATOYHON MPOMBIBKE (PEHONBbHBIE
COENMHEHUsl YAAJIAIOTCS HE TMOJHOCTBIO,
KPOME TOrO, HEKOTOpPbIe OpraHUYeCcKue pac-
TBOPUTEJM BBI3BIBAIOT JI€HATYpaLlMio Oen-
Ka, CHIDKas ero OMOJIOrHYeCKy0 LIEHHOCTh
U Oy HKLIMOHAJIBHOCTD, & TAKXKe MX CIIOXKHO
NOJHOCTBIO YIAJUTh U3 TOTOBOIO MPOAYK-
Ta. Elle onMH HEZOCTAaTOK TaKWX pPacTBO-
POB — pacxonoBaHKUE OOJIBIIOrO KOJIUYECTBA
BOJBI, UTO BJIEUET 3a COOOH ymopoxkaHHe
npouecca [13].

IIpu sxcTpakiy Genka U3 MoxCOMHe -
HUKAa B LIEJIOYHON CPee XJIOPOreHOBast KUC-
JIOTa MEPEXOIUT B PACTBOP BMECTE C OEIKOM.
ITpu 5TOM OHa B3aUMOAENCTBYET C OeIKamMu
U YTJEeBOJAMHU TOTOBOTO MPOAYKTA, YXYI-
masi ux kadectBo. Hambonee siBHBIM Biu-
SSHUEM XJIOPOT€HOBOH KMCIIOTBI SIBJISIETCS

noteMHeHue nponykra [15]. IToaTomy nene-
co00pa3HO H3BJIEKATh XJIOPOTE€HOBYIO KHC-
JOTY U pyrue (peHONbHBbIE COETUHEHHS U3
MIOZICOJTHEUHUKA €111e 10 MOy YeHus Oerka.
HaubGonee s¢dpexTuBHBIM pacTBOpUTE-
JIEM IS XJIOPOT€HOBOH KHUCIIOTBI SIBJISIETCS
BOZHBIM pacTBOp »TaHona [15]. Konuen-
Tpauus cnuprta BappupyeT oT 50 no 96%,
HO IPU BBICOKMX KOHLEHTPALUSAX CHUPTA
HauMHAEeT JeHaTypuposarb Oenok [11]. On
BBIBOAUT M3 IIPOTAa HE TOJNBKO (HEHOIb-
HbI€ COEAUHEHMs], HO U HEKOTOphIE APyTHe
npumecu. Hemoctatok sToro mpomecca —
AeHaTypaus Oejka NMpu CIUPTOBOH HKC-
Tpakiuuu. OOHAKO YMEHBIIUTH CTENEHb
J€HATY Palliil MOJKHO Iy TeM 1ondopa TeM-
nepaTypbl AKCTPAKLIUU M KOHLEHTPALMH
BOJIHOT'O pacTBOpa 3TaHoua [14].
Temneparypa ONnTUMajbHOTO H3BJEYE-
HUSl XJIOPOT'€HOBOH KMCJIOTBI COCTaBJISIET
20-70 °C. 3meHeHune TemmepaTrypbl B UH-
tepBasie S50-70 °C He nmaet OOJBIIEro BbI-
XO0Jla XJIOPOreHOBOU KUCIOThL. IIpu cHuxke-
Huu temneparypel 10 20 °C 3amennsercs
IpoLeCC HKCTPAKIUU (PEHOJIOB, a TIOBBILIe-
Hue Temnepatypsl Bbie 70 °C BbI3bIBaET
3HAUUTENIbHYIO AeHaTypamnuio Oenka [11].
B nanHOIl paboTe SKCTpPaKLMIO BENU MpPU
temneparype 20 °C, Tak kak IJaBHOW 3a-
naveit OblJI0 COXPaHUTh KaveCcTBO OeJka, TO
€CTb U30eXKaTh ero TENJIOBON AEHATY PaLiH.
ITocne ocaxkneHust 6EIKOBON MacThI U3
Hee TOJTy 4atoT TOPOIIKOOOpa3HbIN KOHLIEH-
Tpat. Bee varue ni1s 5TOro HCHoNb3y0T pac-
NBUINTEJBHY IO CYIIKY. DTOT CIOco0 00e3B0-
JKUBAHUS IIUPOKO MPUMEHSAETCS B MUIIEBOH
MPOMBILIJIEHHOCTH ISl )KUJKUX U TacTOO-
Opa3HbIX BEIIECTB, B TOM YHCIIE MOJOKa U
pacTUTeNbHBIX SKCTpakToB. Ilpu pacnbuin-
TEJIbHOH CyIIKe MPOAYKT HE MeperpeBaercs,
YTO TIO3BOJISIET COXPAHUTh €ro KauecTBO,
Takke OH He TpeOyeT HOMOIHHUTEIbHOrO
U3MeNbYeHNUss U 00JanaeT, Kak MpaBUIo,
BBICOKOI ~ pacTBOpHMOCTBIO.  Hcmnonb3o-
BAHUE pPACMbUIMTENbHONH CyIIKH Tpeldyer
TLIATENBHOTO Moadopa ee TeMIepaTypHBIX
napaMeTPOB U KOHTPOJIS 32 XOAOM IpOLEeC-
ca [16]. DTo BaxkHO, TaKk Kak TeMIEpaTyp-
HO€ BO3IEHCTBUE BO BPEMs CYIIKH BIIHSET

Hosbie texHonorvv / New Technologies (Majkop)

2021; 17 (3)




Tunms O. Warn+osa, NpuHa B. Kpeinosa, TatssHa @. JembsiHerko, Mapusi 1. JomopolyeHkosa
Uccnegosanue ... 6enkoBoro npenapara u3 ... I0JCONHEYHUKa JA1s UCTIONb30BAHUS B UL, NPOM-CTU

HA PacTBOPUMOCTbH TOJIyYEHHOro Oenka U
(yHKLIMOHAIbHBIE CBOMCTBA IPONYKTA.

ITpu mpaBuIbHO NONOOPAaHHBIX MapamMe-
Tpax MpoLecca MOXKHO HOJY4YUTh O€JIOK C
BBICOKHMMH ITOKA3aTeNIIMH KauecTBa U Py HK-
[[UOHAJIbHBIMU cBOMcTBaMu. B pabore [5]
OBIJIO MOKAa3aHO, YTO OEJIOK MOACOJHEYHUKA
COXpaHseT OOJNBIIYIO YaCTh CBOUX CBOMCTB
npu temneparype cymku 150-180 °C.

enpro paboThl CcTANO MOJNYUYEHUE U3
LIEJTbHBIX CEMSTH TIOAICOTHEUHN KA O€ITKOBO-
ro mpemnaparta CBETJION OKPACKU ¢ HU3KUM
cofepkaHneM (EHOJIbHBIX COENMHEHUIN U
C COAEp’KaHHEM ChIPOro NMPOTEHHA BBIIIE
75%; mombop pPeKMMOB PACHBLIUTEIBHON
CYIIKH, W3y4YeHHe HU3MEHEHUN pacTBO-
PUMOCTH OCHOBHBIX O€NKOBBIX (PpaKumii
U (YHKIIMOHAJBHBIX CBOMCTB T'OTOBOIO
NPOAYKTA.
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HUE MAacCOBOW JIOJIM a30Ta U BBIYUCIICHHUE
MacCOBOW JIOJIM CBIPOTO npotenHa. Meron
Kbenbnansy.

MaccoByo A0 CBHIPOro XKHUpa — IO
I'OCT P 53153-2008 «KMpbIXxu U LIPOTHL
Onpenenenue comep’kaHUsl ChHIPOTO JKHpA.
Yacte 1. Metoa skcTparupoBaHusi rexca-
HOM (MJIU TIETPOJICHTHBIM 3(prpom)».

@®pakioHHBI cocTaB Oenka — «Py-
KOBOJICTBO TI0 METOIAM HCCIEeIOBaHN,
TEXHOXUMHUYECKOMY KOHTPOJK M YUeTy
IPOM3BOACTBA B MACJIOKHPOBOHW MPOMBILI-
nenHoctH. Tom 2» nox pen. B.IL Pxxexuna n
AT Cepreesa, Jlenunrpan, 1965 r.

Bonoynepsxuatomas CIIOCOOHOCTH
— wmopudunupoBanabii  Meton Sosulski,
Cereal Chem. 39/344(1962).

YKuposmynbrupyromas criocoOHOCTh —
monupuuuposanHbiii MeTon Swift, Lockert
C., Food Technol. 15.468 (1961).

Cemena noocoineunuka

Oumnctka u ynanenue nysru — Jlysza

Dxcrpakius Macia — Ilooconneunoe macio

Obe3ssncupennoe A0po ROOCONHEUHUKA

Dxcrpakius GpeHonbHbIX coennHeHnit — Ixkempaxkm OC

Oxcrpakuus 6enka u BOB — H/p ocmamox

Ocaxneuue 6enkos B UDT

CenapupoBanue 0enkoBoii nactel — Celeopomxa

Hetitpanusanus OenkoBOMH macThl

PacnpuiurenpHast Cyurka

Benkoswiit npenapam

Puc. 1. Cxema noOJIy4enusl benkoso2o npenapama U3 CEMAH NOOCOIHeYHUKA

Fig. 1. Scheme of obtaining a protein preparation from sunflower seeds
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YKupoynepskuparomasi CrmocoOHOCTb —
mopuduposannslii Meron Lin, Humbert,
Sosulski, J. Food Sci. 39, 368-370 (1974).

Pezynomamer u oocyscoenue

OcCHOBHBIE CTaIMH HCCIIEIOBAHHOIO
crioco0a mosiyueHusi OEJTKOBOTO Tpemnapa-
Ta U3 CEMsH MOACOTHEUHNKA IMOKa3aHbl HA
pucyHke 1.

S npo ceMsiH MOACONHEUYHHUKA OTACISAIN
OT JIy3rd, U3MeNIbYalii U 00Ee3)KMPUBAIU B
anmapare CokclieTa METOIOM HCUEPITbIBAIO-
Imei SKCTPAKLUU AU TUIIOBBIM 3PHPOM.

s n3BnedeHus: PeHONbHBIX COeMHe-
HUN U3 00€3)KUPEHHOro Sapa MOACOTHEY-
HUKA HCITIOJIb30BAJN 3KCTPAKLHMIO BOAHBIM
pactBopoMm crnuprta. OOe3KUpeHHOe sIpO
oOpabarbiBany 80-MPOLIEHTHBIM PACTBOPOM
STaHOJA IPU KOMHATHOH TeMIiepatype. JKc-
TPAKLUIO NPOBOAUIN B TeueHue 60 MUHYT
npu nepememuBaHun. llocne skcrpakunu

CMeCh LEeHTPU(]YTHpOBaIN C OTIAEIEHUEM
JKCTPaKTa (PEHOIBHBIX COSIUHEHHH.

Ocanok eme pa3 MPOMBIBAJIU CHUP-
TOBBIM pPacTBOPOM B TeueHue 20 MHUHYT.
Cmecp Taxxke HEeHTpUPYTHPOBAIU C IIO-
CIEAYIOIIUM OTHAEJICHUEM Haa0CagOYHON
JKUJIKOCTH.

U3 ocanka skcTparupoBain OETKOBbBIE
u 0e3a30TUCTBIE HKCTPAKTHUBHBIE Belle-
ctBa 0,1% pactBopom NaOH. DxcTpakiuto
Benu 45 munyT, npu Temneparype 55°C npu
pH 9 npu nocTOssHHOM NepeMelInBaAHUU.
Cwmech eHTpudy rHpoBaIH U OTAEISIIHN OCa-
JIOK, COAepsKallnuii B OCHOBHOM HEPAaCTBOPU-
Mble NONHCaxapuabl (yIJIeBOAHAS MACTA).

K nmony4yeHHOMY O€IKOBOMY 3KCTpak-
Ty noOaBysinu 10-pOLEHTHBIN pacTBOp
HCI no noctmxenus pH 4,5 — nzoanextpu-
YECKOM TOYKHM TMOACOJIHEeYHoro Oenka. B
3THUX YCJOBHUAX IMPOUCXOAMIIA KOATyIsALUs

Puc. 2. Cywixa 6enxogoeo npenapama u3 ceMsaH noOCOTHeYHUKA

Fig. 2. Drying of a protein preparation from sunflower seeds
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Oenka ¢ oOpa3oBaHUEM Ocanka, KOTOPBIH
3aTeM OTHAENANHN LEeHTPHU(yrupoBaHUEM.
Jns noctmkeHus: GoJiee MoJHOrO Ocaxae-
HusA Oenka pacTBOP OXJIAXKJAIU A0 TeMIe-
patypsl 4-6 °C.

ITonyueHHy0 O€NKOBYIO NMAacTy HeHTpa-
JIM30BaJu S-NPOLEHTHbIM pacTBopoM NaOH
U BBICYIIMBAJIA 0 MOPOLIKOOOPAa3HOrO CO-
CTOSIHUSI Ha J1aDOpaTOPHOM pPacCIbUIMTENb-
HOH cymmibHOH ycranoBke Buchi Mini
Spray Dryer B-290. DkcnepuMeHTaIbHO
ObLIM TOOOPaHBI TEMIIEPATY PHBIE PEXKIMBI
CYLIKH, TIO3BOJISIOLIUE TOJTYYUTh MTOPOLIKO-
00pa3HbIli OJHOPOAHBIA NPOAYKT CBETIIO-
cepoit okpacku. IIpu 3ToM Temnepatypa Ha
Bxozae cyuuiku coctaBuna 180-190 °C, na
BbIxo€e — 10 90 °C.

Takum oOpa3zom B JaOOPaTOPHBIX yC-
JOBUSAX M3 CEMsH IONCOJHEYHUKA ObLIH
MOJIy4eHBbI CYyXHe MOPOLIKOOOpa3Hbie Oen-
KOBBIE TIpEnapaThl CBETJIO-CEPOro I[BETA,
KOTOpBIE HE TEMHENIN Ha BO3AYXE U NpHU
KOHTaKTe ¢ BoAoH (puc. 2). benkosbie mpe-
napaThl HE UMEJIN MOCTOPOHHUX 3aMaxoB U
oOyananu HEHTPaIbHBIM BKYCOM.

XapaKTepUCTHKH IOy YEHHBIX OeIKO-
BBIX mpernaparos (oOpaszen Ne 1 u obpazen
Ne 2) mpusenens! B Tabn.1 B cpaBHEHUU C
XapaKTEepUCTUKAMU TPOMBILIJIEHHO BbIIY-
CKaeMBbIX COEBBIX O€JKOB M MOICOJHEYHOIO
koHuUeHTpaTa «IIporemuy.

Conep:xaHue CbIpOro NpoTenHa B MOIy-
YEHHBIX ONBITHBIX 00pa31ax MOACOJIHEYHbBIX
OEJIKOBBIX MpernapaToB cocTaBmio 75,72% u
87,15% Ha a.c.B., YTO COOTBETCTBYET COAEP-
JKAHUIO ChIPOTO MPOTEHHA B MPOMBILIJIEHHO
BBIIIYCKa€MbIX KOHLIEHTPaTax MOACOIHEY-
HOT'O ¥ COEBOro Oeka.

IIo cBoMM (yHKIMOHAJBHBIM CBOW-
CTBaM, TaKUM KakK KUPOyJEep>KUBarOIasi
CIIOCOOHOCTB, JKMPOIMYJIBIHPYIOINAsl CIIO-
COOHOCTD U CTaOUIIBHOCTH 3MYJIBCHH, IIO-
Jy4YeHHBIE Tpernaparbl NPUOIMKAIOTCA K
aHAJIOTUYHBIM XapaKTEePUCTUKAM COEBOT0O U
MOZICOTHEYHOTO KOHLIEHTPATOB U IIPEBOCXO-
IAT TaKue ke MoKa3aTesu Y COeBON MyKH.
O6paszer; Ne 2 ¢ Gosee BBICOKHM COZlEepKaHHU-
€M CBIpOro MPOTEUHA OTJIMYAETCA Iy YIIUMU
(byHKIIMOHATBPHBIMU CBOWCTBAMHU MO CpPaB-
HeHuto ¢ obpasuom Ne 1. ITo mokasaremnto

Tabauya 1
XuMH4eckHii cocTas u (pYHKIMOHAILHBIE CBOIICTBA 0€JIKOBBLIX IPeEnapaToB
W3 CEMsTH MOACOTHEUHIKA U COH
Table 1
Chemical composition and functional properties of protein preparations
from sunflower and soybean seeds
Konunenrpar CoeBast myka |Iloacosneunnrii
Xapaxre-
N Od6pazen 1 O0pazenn2 | coeBbIX 0€/JIKOB | HMIIOPTHAS KOHIIEHTPAT
P HOunko XC (CIIA) «Iporemmin»
Oprano- CeertJio- . CeertJio- CeertJio- .
N CeertJi0-cephbri, . . 3es1eHbIi,
JENTHYICCKUEC CEPLIN, KpPEMOBLIN, AREJIThIN “
0e3 3amaxa . cJaa0bIii 3amax
MOKAa3aTeJ 0e3 3amaxa 0e3 3amaxa caa0bIii 3amax
Braxuocts, % 7,14 6,72 5,78 3,96 5,00
Cripoii nporens, 7572 87.15 75.02 53.4 82.40
%, Ha a.c.B.¥)
BYC, % 160 215 383 318 250
KYC, % 100 122 130 81 110
KIC, % 75 85 88 54 93
CT&6I/IJ‘II>HO(()3TI> 57 76 26 57 Q7
My abcuu, %

*) a.c.8. — abCONIOMHO cyxoe 8euecmso
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Tabnuya 2
DpaKkINOHHBII COCTAB (EJIKOBOTO NMPENAPATA W3 CEMSIH MOACOJTHEUHHKA

Table 2
Fractional composition of the protein preparation from sunflower seeds

®OpaknuoHHLI cocTaB §€/IKOB, HepacTBOpuMBbIii 0CTATOK,
OnbIT % Ha a0COJTIIOTHO CYX0€ BEenecTBo % Ha a0COJTIOTHO CYX0e
ALOYMHHBI TJI00Y IHHBI LJIIOTETHHBI BEIICCTEO

Obpaszern 1 25,39 13,54 56,20 4,87
O6pasern 2 18,17 14,91 60,73 6.18

BOJOYAEP KUBAIOIIEH CIIOCOOHOCTH BCE 00-
pasiibl MONCOTHEYHBIX MPENapaToB yCTyna-
IOT COEBBIM OEJIKOBBIM MPOIYKTaM.

B nonyueHHbIX TapTUAX OEIKOBBIX
npenaparoB ObLT HCCIENOBaH (pakiu-
OHHBIN cocTaB OenkoB (tabmuma 2). B ot-
auure OT (PPaKLHUOHHOTO COCTaBa OEJNKOB
CeMsIH TIONCOJHEYHHUKA, IJIs1 KOTOPOro Xa-
pakTepHo npeobsanaHue riao0yJIMHOBOH U
anpOyMHuHOBOW (pakiuii [17], ocHOBHBIE
OenkoBble (pakLUM IOJNYYEHHOIO IIpe-
mapara MpeacTaBJsIOT IIeJ04epacTBOPHU-
Mble OEJIKU — TJIFOTEJIMHBI, YTO CBSI3aHO C
0COOEHHOCTSIMU MPEIJIOKEHHOH TEeXHOJIO-
'MW U3BJICYEHUs OEJIKOB B LICJIOYHOHN Cpe-
ne. Bbicokas cymmapHasi pacTBOPHMOCTH

0eNnKkoB M MalJieHbKasi KOHIIEHTpaLUs He-
pacTBOPUMOrO OCTAaTKa CBUIETENIbCTBY-
0T O MPABUJIbHO MOAOOPAHHBIX PEKUMAX
CyIluku Oenka.

TakuMm oOpa3om, B pe3yjibraTe Mpo-
BEJACHHBIX HCCIIeAOBaHMI ObLIM mopobpa-
Hbl PEKUMBI MepepaboTKH CEMSIH TOICOJI-
HEYHUKA U TOJyuYeH OEeJKOBBbIM mpemnapar
CBETJIO-CepPOll OKPAaCKH C BBICOKUM COIEp-
xkaHueM Oenka (mo 87,15% ceiporo mpore-
uHa). DyHKIHOHATBHO-TEXHOJIOTHYECKHE
CBOICTBA MOJYYEHHOro OEJKOBOro mpemna-
pata MO3BOJISIOT PEKOMEHIOBATh €ro JIs
UCIOJIb30BAHUSI B KAUeCTBE PAaCTUTEIHHOU
OenkoBOl U (PyHKIMOHATBHOH MOOABKH B
MHUIIEBOM MPOMBIIIJIEHHOCTH.
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