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NEPCIMNEKTUBbLI UCMNOJIb3OBAHUA BTOPUYHbLIX MPOAYKTOB
NMEPEPABOTKW 3EJIEHOIO YAA ANnA CO30AHUA
OBOrAlLAKWKUX NAUWEBBLIX UHTPEOAUEHTOB

H.B. lNonoea, N.B. KanuHuHa, C.B. lNasnosa
tOxHo-Ypanbsckuli eocydapcmeeHHbIl yHUsepcumem, 2. HensbuHck, Poccus

[Tutanne HaceneHUS SIBISETCS OAHUM U3 BAXHBIX (DAKTOPOB, ONPEIEISIONINX 3I0POBBE U CO-
XpaHeHHe reHo()OHIa Halluu. B moceHe roasl COCTOSIHUE 310POBbS HACEICHHS XapaKTEPU3YeTCs
HETaTUBHBIMU TEHACHIMAMH B YaCTH M30BITOYHOTO MOCTYIUIEHHS KHpPa MPH HEOCTATOYHOM HOCTY-
IUICHUH TIOJMHEHACHIICHHBIX KUPHBIX KUCIOT, Ae(hUIMTa MOITHOLECHHOTO OejKa, OONBIINHCTBA BH-
TaMHHOB, MHHEPAJIbHBIX BELIECTB. B CBsA3M ¢ 3TUM, Bce Oonee oueBHIHA HEOOXOIMMOCTh BHECCHNUS
KOPPEKTHB B TEXHOJOTHH MPOM3BOACTBA M PEUENTYPHl NPOAYKTOB NMUTAHUS. B OCHOBY Hammx mc-
CJICIOBaHUH JIEINIO M3yUYeHUE TIOTEHIIMANa BTOPHYHBIX CHIPEEBBIX PECYPCOB 3€JICHOTO Yasi Kak (QyHK-
IIMOHAJIBHOTO THIIEBOTO HHIPEIMEHTA, M OLIEHKa BO3MOXKHOCTH UX IIPUMEHEHHS B TEXHOJIOTHH 000-
TalieHus NHUIEBBIX NPOAYKTOB. OOBEKTaMU HCCIEIOBAHUS SBIJINCH WM3MEIBUEHHBIN IOPOIIOK
MpeABAPUTEILHO 3aBaPEHHOTO U BIOCIEICTBUU BBICYIIEHHOTO YalHOTO JIUCTA M IKCTPAKT U3 Mpea-
BapUTEJIHO 3aBapEHHOTO U BIIOCIEICTBUM BBICYIIEHHOIO YaifHOTO JNHCTa. Pe3ympraTsl mccienona-
HHUM HOKa3aldH, 4YTO B HKCTPAKTe M3 BTOPUYHOTO HAaHHOIO CBHIPhS COJCpPXAHUE HKCTPAKTHBHBIX Be-
IIeCTB B 2,5 pasa, a TyOWIbHBIX BEIIECTB B 1,5 pasa BbIlIE, 4eM B M3MEIBYCHHOM ITOPOIIKE BTOPHY-
HOTO YaWHOTO CBIPHS, YTO, BEPOSITHO, CBA3AaHO C PA3IMYHBIMH MOAXOAAMH K IPOOOIOATOTOBKE HC-
cienyeMbIx o0pasnoB. CozxepxaHue MOMMGEHOJIOB B AKCTpakTe BhIie Ha 2,4 %, 4eM B CyXOM IIO-
poIIKe, a cofepKaHue (PITaBOHONAOB B M3MEIBIEHHOM ITOPOIIKE BTOPUYHOTO YaifHOTO CHIPHsSI BBIIIE
Ha 6,2 %, yeM B SKCTpaKTe M3 HETro. AHTHOKCHAAHTHast akTHBHOCTh (AOA) BTOPHYHBIX CHIPHEBBIX
pecypcoB 4as IpeAcTaBlIeHa OYCHb BBICOKMMM 3HAYCHHSMH, COIOCTABIIIS KOTOPBIE MOXKHO OTMe-
TUTh, 94T0 AOA sKcTpakTa Ha 21,5 % BbIllIe B CpaBHEHUH € 00pa3oM | — MOPOIIKOM Yas. DTO yKa-
3bIBaeT Ha TOT (aKtT, uTo AOA BTOPHYHBIX CHIPbEBBIX PECYPCOB 4Yasi B OOJbIIEH CTEIIEHU 00YyCIIOB-
JeHo uMeHHo nonudeHonamu. Takum 00pa3zoM, pe3yNnbTaThl IPOBEJCHHBIX UCCIIEA0BAHUN MOKA3aIIH,
YTO BTOPUYHBIE PECYPCHI YaHOTO CBHIPbS COAEPKAT 3HAYUTEIHHOE KOJMYECTBO OMOJOIMYECKH aK-
TUBHBIX BELIECTB M MOTYT pacCMaTpUBAaThCsA B KaueCTBE MEPCHEKTHBHOTO MUIEBOTO MHTPEAHUEHTA

(hYyHKIIMOHAIEHON HANPaBICHHOCTH.

KaroueBble cioBa: (GyHKINOHAIBHBIE TIPOAYKTHI, 3€JICHBIN Yall, BTOPHYHBIE CHIPHEBBIE PECYp-
CBl, aHTHOKCHUJIaHTHAsl aKTHBHOCTH, 00OTaIIEHHBIE THIIEBBIE CHCTEMBI.

Beenenne

[Muranue HaceneHHs SIBIACTCS OJHUM W3
Ba)XXHBIX (DaKTOPOB, ONpEACISIIONIUX 370POBbE U
coxpaHeHHe TeHO(QOHIa Hanuu. ParmoHanbpHOE
MUTaHUe 00eCIIeYnBaeT HOPMAIBHEII POCT U pa3-
BUTHE OpPraHM3Ma, CIIOCOOCTBYET MPOQUIAKTHKE
3a00JIeBaHNH, TPOMJICHUIO KU3HHU, CO3JIaHUIO
YCIIOBHI IJIsi TIOBBHIIIEHUS CHOCOOHOCTH oOpra-
HU3Ma MPOTHBOCTOSITH HEOIArONPUSTHBIM BO3-
JICHCTBHSIM OKPY>KAIOIIEH CPEBI.

B mocneaame Tonpl cocTOSIHUE 3I0POBBS Ha-
CeJICHUsI XapaKTepU3yeTcss HEraTUBHBIMH TEH-
neHnuamMu. Y OOJBIIMHCTBA HacejaeHus Poccum
BBISIBJICHbI HapyLICHUS MOJHOLUEHHOTO MUTAHUSL:
M30BITOYHOE TIOCTYIUIEHHE XHpa IMpPH HerocTa-
TOYHOM  TOCTYIJICHUH  TOJHHEHACHIIEHHBIX
KUPHBIX KUCIIOT, Ie(DUIUT MOTHOIEHHOTO Oelka,
OOJIBPIIMHCTBA BUTAMHUHOB, MHUHEPAIBHBIX Be-
IeCTB (KaJgbIus, jKenes3a, Woaa), BBIPAKEHHBII
Je(PUIUT MUATIEBBIX BOJIOKOH [9].

CraHOBHUTCA OYEBHJHBIM, YTO COCTaB IPO-
W3BOJMMBIX Ha CETOIHSIIHUI JI€Hb MPOAYKTOB
nuTaHus TpedyeT BHeceHus1 koppektus. Ompere-
JIEHBl OCHOBHBIE HAIPaBJICHHUS TOCYIapCTBEHHOU
MOJIMTUKK B OOJACTH 37I0POBOTO MUTAHUS Hace-
JICHUS: COBEPIICHCTBOBAHWE OMOTEXHOIOTHYE-
CKHAX TIPOIIECCOB IEepPepaboOTKH XO3SHCTBEHHOTO
CBIPBS, BKJIIOYAsl MOJy4YeHHE HOBBIX BHUJOB ITH-
[IEBBIX MPOMYKTOB OOIIEr0 W CHEIHaTLHOTO Ha-
3HAYEHUSI C WCIOJIh30BaHUEM (EPMEHTHBIX Tpe-
rapatoB M OHMOJOTMYECKH AaKTHBHBIX BEIECTB
(PAB), ymyunienrue CTpyKTypbl TUTaHHUS 3a CUET
YBEJIIMYEHHUS JIOJIM MPOAYKTOB MacCOBOIO IIO-
TpeOJICHHUsT C BBICOKOW IMIIEBOW M OHOJIOrHYE-
CKOM IIEHHOCTbBIO, B ToM yuciie Ha 20-30 % mpo-
IYKTOB, OOOTaIlllEeHHBIX BUTAMHUHAMH W MHHE-
paTbHBIMU BEILIECTBAMH.

Bo MHOrHX cTpaHax Mupa MIHPOKOMAacHITad-
HBIE IIPOrpamMMBbl 10 O37JOPOBIEHHUIO HACEJICHUS
pemaroTcs  4Yepe3 MPOAYKTHl ITOBCEIHEBHOIO
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cripoca, Hampumep, xjaed U XJIeOompoayKTel. B
Poccuu xne0 siBisieTcss TpaauLMOHHBIM IPOAYK-
TOM THUTaHUs, MMO3TOMY MOBBIIICHHEM MHILIEBON
LEHHOCTH UMEHHO 3TO# TpyIbl TOBApOB 3aHU-
MaloTCid B HAcTOsIIEe BpPEeMs MHOTHE Mpennpu-
arus. CeromHst xy1e600ynoYHbIE U3AETHS aKTHB-
HO 00O0TamaTCcsl 3ePHOBBIMH TPOIYKTaMH, CO-
JepKalluMu  OOJIBIIOE KOJMYECTBO MHILIEBBIX
BOJIOKOH, JKCTPY3MOHHOM MYyKOH (STYMEHHOH,
TPEYHEBOM, MIIEHHOM, PHUCOBOW, KYKYpy3HOM),
JUIs1 TIOBBIILICHUSI COZIEPKAHUS O€JIKa HCIIOIb3YIOT
N00aBKM U3 COM, aMapaHTa, HyTa, JIONKHA, Yyeue-
BUIIBI, TOpoxa, pacomu [1-3].

Kpome 3epHONpOAYKTOB Takke 0coOylo Io-
HOYJIPHOCTh HMMEIOT A00aBKM U3  IJIOLOBO-
SITOZHOTO M OBOIIHOIO CHIPBsI, CIIOCOOCTBYIOIINE
MOBBIIICHUIO MUIIEBONH IEHHOCTH M YCKOPEHHIO
TEXHOJIOTMYECKOro IpoLecca 3a CYET IOJIOXKH-
TEJNBHOTO BIUSHHUA Ha OpOAMIIBHYIO aKTUBHOCTh
npoxokeit. Kpome 51070k MCIONB3YIOT it 000-
ramenus: xJeOoOyIOYHBIX HU3IeNUid  apOy3HbIH
NEKTHH, MOPOLIOK M3 KPAaCHOIUIOAHOHM pPsIOMHBI,
OOSIPBILITHUK, ITUITIOBHUK, TIOPOIIOK U3 KOXYPHI U
CEeMsIH BHUHOTPajla, OOJICMMXOBBIA IIPOT, KEApO-
BYIO0 MYKY U rpeukuit opex. Cpenyu OBOUIHBIX J10-
0aBOK HCHOJIB3YIOT MOPOLIKH U3 MOPKOBH, THIK-
BBI, CJIaJIKOTO TEpLa, MPSHOCTH KYPKYMBI, TOTIH-
HamOypa, mrope 13 THIKBBI [4—8].

B nacrosiiee BpeMst BEIyTCsl TOUCKH HOBBIX
HUCTOYHUKOB PACTHTENBHOTO CHIPHS, B KOTOPBIX
MOJIE3HBIC BEILECTBA NMPHUCYTCTBYIOT B BBICOKHX
KOHIICHTPAIHSIX.

Cpenu BO3MOXHBIX HAaIlpaBJICHUH IONyYe-
HUSl MHLIEBBIX WHIPEIUEHTOB — HCIIOIb30BAHHUE
3€JICHOTO 4asi U IMPOAYKTOB €ro IepepadoTKH.
ITone3Hble CBOMCTBA 3€JIEHOTO Yas XOPOILIO H3-
BECTHBI 1 00YCIIOBJICHBI HAJTMYMEM B €0 COCTaBe
OMOJIOTUYECKH AKTUBHBIX BEIIECTB, TaKUX Kak
Mo (EeHONbHBIE COCAMHEHHS, aJIKAJIOWJbl, BU-
TaMHUHbI, MUHEpPAJIbHBIE BELIECTBA, OPraHUIECKHE
KHCJIOTHI, dQupHBIe Macna u ap. brarogaps Tta-
KOMY YHHKQJIbHOMY XHMHYECKOMY COCTaBy 3e-
JIeHBI 4Yall o0yiafjaeT pa3HOOOpa3HBIMU OHOIIO-
IMYECKUMHU CBOHCTBAMH — AaHTHOKCHIAHTHBIMH,
THIOJTUIHIEMUICCKUMHY,  aHTHTHUIIEPTCH3UBHBI-
Mu, aaTunponudepaTuBabiME 1 1p. [10-13].

Psjom wmccrienoBaHnii yCTaHOBIIEHO, YTO B
pacTBOp 4as Ipu HEPBOM 3aBApUBAHUHM IKCTPa-
rUpyeTcs 4yTh OoJiee MOJIOBHHBI TOJIE3HBIX Be-
IIECTB, HAXOMAIMXCS B YafHOM JIMCTE. TOJIBKO
TEUH BBIMBIBACTCSl TIPAKTHYECKH MOIHOCTBIO T10-
ciie maroro 3aBapuBaHus. OcTajbHbIE BEIIECTBa
B TOM WJIM WUHOM KOJMYECTBE OCTAIOTCA B «CITH-
ToM» 4ae. Takue pe3yibTarhl YKas3bIBalOT HA TO,

YTO BTOPUYHBIE PECypCHI MEepepabdOTKHA yasi BCe
eIlIe MOTYT SIBIISITHCS IEHHBIM WCTOYHHUKOM OHO-
JIOTHYECKU aKTUBHBIX BEILIECTB.

Kpome Toro, ucmnonp3oBaHue BTOPHUYHOTO
YaifHOTO CHIPBS, KOTOPOE SBISETCS YacThIO Opra-
HUYECKUX OTXO/OB, B KaueCTBe (PyHKIIMOHATIHHO-
TO MUILEBOr0 MHIPEANEHTa YKIabIBAeTCA B KOH-
LMo  pecypcocOeperawmmx TEeXHOIOTHH,
c(hopMHUPOBaHHYI0O B TOCYHAPCTBEHHBIX JIOKY-
MeHTax. [3ydeHwe TmOTeHIHMada BTOPUYHBIX
CBIPBEBBIX PECYpPCOB 3€JEHOTr0 d4as Kak (yHK-
[IMOHATIFHOTO THIIEBOTO WHTPEANEHTA W OIleHKa
BO3MOXKHOCTM WX MPHUMEHEHHUS B TEXHOJIOTUH
o0orameHus MUIIEBBIX TPOAYKTOB JIETIO B OCHO-
By HaIlIUX HccaenoBanuii [14-16].

[enpro HAIMX MCCIENOBAaHUM SIBUJIOCH M3Y-
YeHHE BO3MOKHOCTH M OOOCHOBAaHHE LIEIEC000-
pPasHOCTH MPHUMEHEHUS BTOPUYHBIX MPOIYKTOB
nepepadoTKU 3€JICHOTO 4Yasi Uil co3laHus 000-
TaIaroIUX MTUIIEBbIX HHTPEIUEHTOB.

OO0BEKTBI H METOALI HCCJIeNOBAHUM

BropuuHoe yaliHOE€ ChIpbE€ OLIEHMBAJIOCH IO
MOKA3aTeNSIM: COJIEpKaHNE SKCTPAKTUBHBIX Be-
IIECTB; COJiep)KaHNe AyOMIBHBIX BEUIeCTB (TaHU-
Ha); CO/ep)KaHHWE TMOJU(PEHONIOB; COJECpPKAHUC
¢maBononmoB; AOA (aHTHOKCHIAHTHAs aKTUB-
Hocth, DPPH).

OObeKTaMu  UCCTIEJOBAaHUS SIBUJIHCH  CJie-
JYIOIIUe 00pasiibl:

1. V3Menws4eHHBI TIOPOLIOK  TIpeaBapu-
TEJIHHO 3aBapEHHOTO W BIIOCIEJCTBHUH BBICYIICH-
HOTO YaifHOTO JINCTa (BTOPUYHOE YalfHOE CHIPBE).

2. DKCTpakT M3 NpeIBapUTEIbHO 3aBapeH-
HOTO W BIIOCJICACTBHH BBICYIIEHHOTO YaiHOTO
JMCTa, TONYYCHHBIH TyTeM Malepalud B JIHcC-
THWUTHPOBAHHOU Bojie B ruapomoxaynie 1:20 B Te-
yeHre 10 MUH (SKCTPaKT U3 BTOPUYHOTO YaHHOTO
CBIpBS).

Onpenenenne coaepX aHUSg 3KCTPAKTUBHBIX
Bewtects nposoguwiock o I'OCT P UCO 9768-
2011.

Omnpenenenne AyOMIBHBIX BEIIECTB YallHOM
CBIpbE TIPOBOJWJIM METOJIOM THUTPOBAaHUS Iep-
MaHTaHATOM KaJlis B TPUCYTCTBUU CEPHOM KHU-
CJIOTHI [IPY MHIWKATOpPE WHIUTOKapMuHe. MeTos
OCHOBAH Ha OKWCIICHHH YaiiHOTO TaHWHA W 00pa-
30BaHMU 30JI0TUCTO-PO30BOT0 OKPAIIMBAHUSI.

OO0miee copepikaHue MONU(EHOIOB B 3KC-
TpakTax u3Mepsu o metoxy Cunrnrona u Poc-
CH C wucnoib3oBaHueM peareHra PonmHa-Ya-
KOJIBTEY.

MerTton ompezneneHUs] KOIWYECTBEHHOTO CO-
JepxaHusi (HJIaBOHOMIOB OCHOBAaH Ha ONpeee-
HUHM ONTHYECKOH IUIOTHOCTH PacTBOpa aHAJIN3U-
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PYEMBIX BEIIECTB TIPU OIPENEICHHON IHHe
BoJHBI (420 HM). AHanu3 npooauin mo dapmo-
konee XIII ¢ mpuMeHeHneM XJ10puaa aTtOMUHUSL.

OOmrast aHTHOKCHUAAHTHas (aHTHUpPAIUKAIIb-
Hasl) aKTUBHOCTH ompezensuiack Mmetogqom DPPH
(%) mo wmomudukanuu. DPPH sBnsercs cra-
OMIIBHBIM CBOOOJHO-PAINKAIBHEIM COSIMHEHU-
€M, KOTOpO€ IIMPOKO HCIIONB3YEeTCs] B aHAM3ax
JUTSL OLICHKUA CIIOCOOHOCTH aHTHOKCHIAHTOB IIO-
TJIOMIATh PaTUKAIbI.

Pe3yabTaThbl M X 00CyXKIEHHE

Pe3ynbTaThl OLICHKH COAEpKAHUS SKCTpaK-
TUBHBIX U JyOWJIBHBIX BEHIECTB B MCCIICTYyEMbIX
obOpasmax mpuBeACHBI Ha puc. 1.

HccnenoBanus mokasanu, 4To B oOpasie 2
coJleprKaHKMe HKCTPAKTUBHBIX BEIIECTB B 2,5 pasza
BEIIIIE, 9eM B 00Opa3ie 1, a TyOMIbHBIX BEIIECTB B
1,5 pasa Beime, 9eM B oOpasme 1. 3T1o, BEposTHO,
CBSI3aHO C Pa3JIUYHBIMH TOAXOAaMHU K MPOOOIIOJ-

70

TOTOBKE HCCIeayeMbIx oOpasmoB. [lns momyde-
HUS 3KCTpakTa (oOpasel 2) mpuMeHsIach Oonee
JUTUTENIbHAs TPOLEIypa OSKCTParupoBaHHs U
MHOHM THIPOMOIYIb, YeM IIPEIYCMOTPEHO METO-
JIMKOW OTIPECICHHs SKCTPAKTUBHBIX BEIIECTB M
TaHMHA. DTO TO3BOJIMIO AOOUTHCS OOJiee MOIHO-
T'O U3BJICYCHHUS BOJJOPACTBOPHMBIX BEILIECTB.

PesynbraTel ompeneneHus COAEpXKaHUS II0-
mudeHoI0B, (DIaBOHOM/IOB, AHTHOKCHJIAHTHAS
aKTHBHOCTb IPEJICTABICHEI Ha pHC. 2—4.

Hannsie puc. 2 u 3 CBHACTENHCTBYIOT O TOM,
YTO COJepKaHKe MOMU(EHOIOB B 00pas3iie 2 BbIIIC
Ha 2,4 %, yeM B oOpasue 1, conepxxanue aBo-
HOMJOB B 00pasiie 1 Brme Ha 6,2 %, uem B 00pa3-
e 2. HecMoTpst Ha TO, 4TO pacXoXKIeHUs B 3Ha4e-
HUSIX OBUTM HE OYCHb CYLICCTBEHHBI (B JAMANa30HE
2,4-6,2 %) MOXHO OTMETUTb, YTO B SKCTPAKT IPH
UCTIONIb30BAaHUH TIPETIOXKEHHON TEXHOJIOTUH SKCT-
parupoBanvsad NEPEXOAUT MCHBIICC KOJINMYCCTBO
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Puc. 1. PesynbTaTbl onpeaeneHusi CoaepXXaHus 3KCTPaKTUBHbIX
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Puc. 4. PesynbraTbl onpeaeneHns aHTMOKCUAAHTHON akTuBHOCTH, % (DPPH)

(1aBOHOMIOB, YEM HX COIEPKHUTCS B OPOLIKOOO-
pa3HOM MPOAYKTe. DTO, BEPOSTHO, OOYCIOBICHO
TEM, 4TO OOJBIIMHCTBO (NIABOHOHMJIOB XapaKTepH-
3yIOTCSI HU3KHM YPOBHEM PAacTBOPHMOCTH B BOJE.
BwMmecrte ¢ Tem, monmugeHonsl W3BIEKAIOTCS Mpak-
TUYCECKN TIIOJHOCTBIO TIIPpHU IIPUTOTOBJICHHUU OKC-
TpaKTa IO MPEIIOKEHHOH TEXHOIOTHH.

JlaHHBIE, TIpeICTaBIEHHBIE B IJIUTEPAType,
CBUACTCIILCTBYIOT O TOM, 4YTO HOJ'II/I(i)eHOJ'ILHI)Ie
coenuHeHus ((GpIaBOHOU/IbI, TAHUHBI) Yasi SBJISIOT-
csl IPUPOIHBIMU aHTHOKCHIaHTamMu. Habomnee BbI-
COKOW aHTHOKCHJIAHTON aKTHBHOCTBIO 00JaJIatoT
KaTeXHHBI: TAIJIOKATEXHH, SITUTaJTOKATEXHH, IIIH-
KaTeXMHTaJUIaT, SIUKATEeXWH, SIUTaIOKATeXUH-
raJjuiat, TajuloKaTeXuHrajuiar. Pe3ynbrarsl ornpese-
JICHWS aHTUOKCHIAHTHOM aKTHBHOCTH HCCIEIye-
MBIX 00pas3IIOB IIPE/ICTABIICHBI HA puC. 4.

AHTHOKCHUJJaHTHAsT aKTUBHOCTh BTOPWUYHBIX
CBIPBEBBIX PECYpPCOB Has MpeJCTaBIeHA OYeHb
BbBICOKMMU 3HA4YC€CHUAMHU, YTO IOATBEPKIOACT I'U-
MOTE3y O BBHICOKOM ITOTEHIIMAJE 3TUX MPOIYKTOB
JUTSL WCTIONB30BAaHHUA WX B KauecTBe (PYHKIIHO-
HAJIbHBIX MAIIEBBIX UWHIPECANCHTOB. Cornocrasisis
MOJTyYeHHBIE 3HAYCHHS, MOXXHO OTMETUTh, UTO
AOA »skcrpakra Ha 21,5 % BbIle B CPaBHEHUH C
oOpasioM 1 — mopoikoM yasi. IT0 yKa3bIBaeT Ha
10T (akt, uT0 AOA BTOPUYHBIX CHIPHEBBIX pe-
CYypcoB 4asi B OOJbILICH CTENEeHH OOYCIIOBJIECHO
MMEHHO TOJTU(PESHOIAMHU.

BriBon

Takum 00pa3oM, pe3yNnbTaThl MPOBEACHHBIX
WCCIJIEZIOBAaHUH TTOKA3aJIM, YTO BTOPUYHBIC pecyp-
CBI YalHOTO CBHIPbsSI COJEPIKAT 3HAYMTEIBHOE KO-
JMYECTBO OMOJOTMYECKH aKTHBHBIX BEUICCTB U
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MOTYT paccMaTpUBAThCA B KadeCTBE MEPCIEK-
TUBHOTO THIICBOTO MHIPENUeHTa (HYHKIHNOHAIb-
HOU HaIpaBJICHHOCTH.

BHecenue BTOpUYHOIO 4atHOTO CHIPhS B pe-
HENTypy MHUILEBBIX MPOAYKTOB, TaKHX KakK XJie-
000yiouHbIe M3IETHsl, KUCIOMOJIOYHBIE MPOAYK-
ThI, 0€3aJIKOTONFHBIE HAIUTKA MOXKET TTO3BOJIUTH
TIOBBICUTH B HUX COJEep)aHue (IaBOHOHUIOB, TO-
TQEHOJIOB U MPHIATh TOTOBOMY NPOAYKTY BBI-
paKEHHYIO aHTHOKCHIaHTHYIO aKTHBHOCTH. BMe-
CTEe C TeM, JJIS peann3aluy yKa3aHHBIX HaIpaB-
JeHWH cOo31aHMsI OOOTALICHHBIX MHUILEBBIX MPO-
JOYKTOB HEOOXOIMMBI HCCIEJOBaHUs B 00JIacTH
ONTHMU3ALUN PEIENTyPhl MPOIYKTOB C yYETOM
JEHCTBYIOIIMX HOPM TOTpebieHus Ouoioruye-
CKU aKTHBHBIX BELICCTB, OLCHKA BIMAHUS (QYyHK-
[IMOHATFHOTO MHTPEIUECHTa HA OCHOBHBIE TEXHO-
JIOTUYECKHUE TPOIECCH MPOU3BOJACTBA M WX OII-
tumu3anus. Kpome Toro, KIrOYeBYHO POJb TPHU
pa3paboTke 00OTaleHHBIX MUIIEBBIX MPOTYKTOB
OyIyT WrpaTh WX CEHCOpPHBIE CBOWCTBA, KOTOPHIE,
B KOHEYHOM CHETe, ONpENessIioT BOCTpeOOBaH-
HOCTh MPOAYKTOB moTpedutensmu. [IpuBeneH-
HBIC HAIPABICHUS W COCTaBISIFOT OCHOBY OVOy-
LIUX UCCIIEAOBAaHUM.
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PROSPECTS FOR THE USE OF SECONDARY GREEN TEA
PROCESSING PRODUCTS TO CREATE ENRICHING
FOOD INGREDIENTS

N.V. Popova, I.V. Kalinina, S.V. Pavlova
South Ural State University, Chelyabinsk, Russian Federation

Nutrition of the population is one of the important factors determining the health and preserva-
tion of the gene pool of the nation. In recent years, the health status of the population has been char-
acterized by negative trends in terms of excess fat intake with insufficient intake of polyunsaturated
fatty acids, deficiency of high-grade protein, most vitamins, minerals. In this regard, the need to
make adjustments to the production technology and recipes of food is becoming more and more ob-
vious. The basis of our research was the study of the potential of secondary raw materials of green
tea as a functional food ingredient, and the assessment of the possibility of their use in food fortifica-
tion technology. The objects of the study were ground powder of pre-brewed and subsequently dried
tea leaves and extract from pre-brewed and subsequently dried tea leaves. The results of the research
showed that the extract from the secondary tea raw materials contains extractive substances 2.5
times, and tannins 1.5 times higher than in the crushed powder of the secondary tea raw materials,
which is probably due to different approaches to sample preparation of the studied samples. The
content of polyphenols in the extract is 2.4 % higher than in the dry powder, and the content of fla-
vonoids in the crushed powder of secondary tea raw materials is 6.2 % higher than in the extract
from it. The antioxidant activity of the secondary raw materials of tea is represented by very high
values, comparing which it can be noted that the AOA of the extract is 21.5 % higher in comparison
with sample 1 — tea powder. This indicates the fact that the AOA of secondary raw materials of tea
is largely due to polyphenols. Thus, the results of the conducted studies have shown that the second-
ary resources of tea raw materials contain a significant amount of biologically active substances and
can be considered as a promising food ingredient of functional orientation.

Keywords: functional products, green tea, secondary raw materials, antioxidant activity, en-
riched food systems.

References

1. Aparsheva V.V. Sovershenstvovanie tekhnologiy khlebobulochnykh izdeliy, obogashchennykh
regional’nymi rastitel'nymi ingredientami: dissertatsiya ... kandidata tekhnicheskikh nauk [Improving the
technologies of bakery products enriched with regional vegetable ingredients: dissertation... candidate of
Technical Sciences]. Voronezh, 2016. 170 p.

2. Beletskaya N.M., Udalova L.P., Pashentseva L.P. Innovative directions of the bakery products
market development. Vestnik Belgorodskogo universiteta kooperatsii, ekonomiki i prava [Bulletin of the
Belgorod University of Cooperation, Economics and Law], 2016, no. 2 (58), pp. 63-69. (in Russ.)

3. Li Yifan Zayavka CN Ne 201310599841 Zernovoy khleb [Application CN no. 201310599841
Grain]. URS: https://patentscope.wipo.int

4. Zhou Honglin. Zayavka CN Ne 201510339715 Chaynyy khleb i sposob ego izgotovieniya [Application
CN No. 201510339715 Tea bread and the method of its manufacture]. URS: https://patentscope.wipo.int.

BecTtHuk IOYpIY. Cepus «MuweBblie U GUOTEXHONOrUNY.
2021.T.9,Ne 4. C. 70-76 75


mailto:nvpopova@susu.ru

MuweBble NHrpeaneHTbI, Cbipbe U MaTepuansbl

5. Lipari Davide. Zayavka EP Ne 16181876 Khlebobulochnoe izdelie s dobavleniem muki konopli [Ap-
plication EP No. 16181876 Bakery product with the addition of hemp flour]. URS:
https://patentscope.wipo.int

6. Hwang, Jung Jahwang i Jung Ja. Zayavka KR Ne 1020150030530 Sposob proizvodstva khleba s
ekstraktom abrikosa [Application KR No. 1020150030530 Method of bread production with apricot ex-
tract]. URS: https://patentscope.wipo.int

7. Jae Hongin i Jae Hong. Zayavka KR Ne 1020150106533 Sposob proizvodstva khleba s chechevitsey
[Application KR No. 1020150106533 Method of bread production with lentils]. URS:
https://patentscope.wipo.int

8. Puti obogashcheniya khlebobulochnykh izdeliy [Ways of enriching bakery products]. URS:
https://uchebnikfree.com.

9. TR TS 021/2011. O bezopasnosti pishchevoy produktsii [TR CU 021/2011. About food safety].

10. Shchegoleva 1.D., Shapoval O.D. The use of biologically active substances of green tea in baking.
Biotekhnologiya i produkty bioorganicheskogo sinteza [Biotechnology and products of bioorganic synthe-
sis: abstracts of the National Scientific-Practical conference (Moscow, April 24, 2018)]. Moscow, 2018, pp.
316-318. (in Russ.)

11. Grazyna Budryn, Dorota Zyzelewicz, Ewa Nebesny Joanna Oracz, Wiestawa Krysiak. Influence of
addition of green tea and green coffee extracts on the properties of fine yeast pastry fried products. Food
Research International, January 2013, vol. 50, iss. 1, pp. 149-160.

12. Juanying Ou, Mingfu Wang, Jie Zheng, Shiyi Ou. Positive and negative effects of polyphenol in-
corporation in baked foods. Food Chemistry, 30 June 2019, vol. 284, pp. 90-99.

13. Mariana C. Souza, Mariana P. Santos, Beatriz R. Sumere, Laise C. Silva, Diogo T. Cunha, Julian
Martinez, Gerardo F. Barbero, Mauricio A. Rostagno. Isolation of gallic acid, caffeine and flavonols from
black tea by on-line coupling of pressurized liquid extraction with an adsorbent for the production of func-
tional bakery products. LWT, January 2020, vol. 117, p. 108661.

14. Mrinmoy Mondal, Sirshendu De. Enrichment of (—) epigallocatechin gallate (EGCG) from aque-
ous extract of green tea leaves by hollow fiber microfiltration: Modeling of flux decline and identification
of optimum operating conditions. Separation and Purification Technology, 29 November 2018, vol. 206,
pp. 107-117.

15. Rashidinejad A., Boostani S., Babazadeh A., Rehman A., Rezaei A., Akbari-Alavijeh S., Shaddel
R., Jafari S.M.. Opportunities and challenges for the nanodelivery of green tea catechins in functional
foods. Food Research International, April 2021, vol.142, p. 110186.

16. Royston Goh, Jing Gao, Victoria K. Ananingsih, Viren Ranawana, Christiani Jeyakumar Henry,
Weibiao Zhou. Green tea catechins reduced the glycaemic potential of bread: An in vitro digestibility study.
Food Chemistry, 1 August 2015, vol. 180, pp. 203-210.

Natalia V. Popova, Candidate of Sciences (Engineering), Associate Professor, South Ural State
University, Chelyabinsk, nvpopova@susu.ru

Irina V. Kalinina, doctor of technical sciences, professor of the Department of Food and Bio-
technology, South Ural State University, Chelyabinsk, kalininaiv@susu.ru

Sofya V. Pavlova, Candidate of Sciences (Engineering), head of the laboratory at the Department
of Food and Biotechnology, Higher School of Medicine and Biology, South Ural State University,
Chelyabinsk.

Received April 17, 2021

OBPA3EIl HUTUPOBAHUS

[Tonosa, H.B. IlepcnekTuBbl HCNONB30BAaHUS BTO-
PHUYHBIX MIPOIYKTOB MepepabOTKH 3€IeHOro 4asi Ul CO3-
JaHUS 00OTalArONIUX MHUINEBBIX HHrpenueHtoB / H.B.
ITonoBa, M.B. Kanuumna, C.B. IlaBmoBa // BecTtHuk
HOVpI'Y. Cepus «Ilumessie u 6norexnonorum». — 2021.
—T.9,Ne 4. - C.70-76. DOI: 10.14529/fo0d210408

FOR CITATION

Popova N.V., Kalinina 1.V., Pavlova S.V. Prospects
for the Use of Secondary Green Tea Processing Products
to Create Enriching Food Ingredients. Bulletin of the
South Ural State University. Ser. Food and Biotechnolo-
gy, 2021, vol.9, no.4, pp.70-76. (in Russ.) DOI:
10.14529/fo0d210408

76

Bulletin of the South Ural State University.

Ser. Food and Biotechnology. 2021, vol. 9, no. 4, pp. 70-76


mailto:nvpopova@susu.ru

