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N3meHenne GpyHKIMOHATBHBIX CBOICTB 3epPeH 3JIAKOBBIX KYJLTYP B Mpolecce UX
OMOAKTHBALAU

Anexuna H.H., Ilonomapesa E.U., Anopeanosa T.C.

AHHOTAIMSA. OHUM U3 TIPUOPUTETHBIX HAMPABJIECHUH Pa3BUTHS MUIIEBOM MPOMBIIIIEHHOCTH
SIBISICTCSL  YBEJIMUCHHE OOBEMOB BBIPAOOTKM TMHIIEBBIX MPOAYKTOB (YHKIIHOHATHHOTO
HasHavyeHus. [Ipu pa3paboTKe TakMX MPOAYKTOB 3a4aCTyO MPHUMEHSIOT Pa3IHYHBIC BHIIBI
HETPAIUIIMOHHOTO CHIPbS, B TOM YHCJC IEJI0€ 3EPHO 3JaKOBBIX KYJIBTYp, OTIHYAOIICECS
MOBBINICHHBIM COfiepkanreM putiHa. CHU3UTH COICPIKAHUE B3EPHE YKA3aHHOTO aHTUHY TPUCHTA
MOXHO TIyTeM €ro OMOaKTHBAIIUH, COMPOBOXKIAMONICHCS N3MCHEHHEM OHOTEXHOJIOTMYESCKOTO
MOTEHIIMANA ChIpbs. Llenbr0 HCCIeOBaHUl SIBUJIOCH OICHKA M3MEHEHUS (YHKIIMOHATBHBIX
CBOWCTB 3€peH 3J1aKOBBIX KYJBTYp B Mpollecce MX OuoakTuBanuu. McciemnoBanu M3MEHEHHE
4ycla MaJCHHs, CONCPKAHUS KpaxMaya, MOHO- U IUCaxapuioB, GUTHHA, aHTUOKCUIAHTOB U
MepeBapruBaeMOCTH OCJIKOB MPpH OMOAKTHBAIMH (HAOYXaHHUH B TUTHEBOI BOJIC) PIKH U IIICHUIIBI
B Teyenue 54 4 npu (19+0,5) °C. YcraHoBneHo, uto uepe3 54 4 HaOyXaHUS MIIEHUIBI U PXKH
YHCIIO TIaJIeHUs1 CHIKAIoCh B 1,8 u 2,3 pasa, conepkanue kpaxmana — Ha 7,3 u 8,0 %, ¢purnna
—Ha 1,65 u 1,35 1, MOHO- 1 tucaxapu1oB yBesnnuuBaioch Ha 0,83 u 1,45 1, aHTHOKCHUJAHTOB — B
2,3 u 2,5 pa3a COOTBETCTBEHHO 10 CPAaBHEHHIO C 3€PHOM IIICHHIIBI ¥ PXXKU 0 OMOaKTHBAIHN.
[IpoBeneHHbI aHaMM3 (YHKIMOHAJIBHBIX CBOWCTB PACTUTEIBHOTO CBIPbS YKa3blBacT Ha
1eNIeco00Pa3sHOCTh MPUMEHEHUSI OMOAKTUBHPOBAHHOTO 3¢pHA 3JIAKOBBIX KYJIBTYP B TEXHOJIOTHH
MUIIEBBIX MPOIYKTOB, YTO TMO3BOJHUT CHHU3UTh B HUX aHTHITUTATEIHHBIH d(D(PEKT (UTHHOBON
KHCJIOTBI M €€ COJICH, TIOBBICHTh COJICPIKAHHE aHTHOKCUIAHTOB, YIYUIIUTh [IEPEBAPUBAEMOCTh
OCIIKOB.
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Changes in the functional properties of cereal grains in the process of their bioactivation

Alekhina N.N., Ponomareva E.I., Andreanova T.S.

Abstract. One of the priority directions of the development of the food industry is to increase
the production of functional food products. When developing such products, various types of
unconventional raw materials are often used, including whole grains of cereals, characterized
by an increased content of phytin. It is possible to reduce the content of this antinutrient in the
grain by bioactivating it, accompanied by a change in the biotechnological potential of the raw
material. The aim of the research was to assess the changes in the functional properties of cereal
grains during their bioactivation. The changes in the number of drops, starch content, mono- and
disaccharides, phytin, antioxidants and protein digestibility were studied during bioactivation
(swelling in drinking water) of rye and wheat for 54 hours at (19 £0.5) °C. It was found that
after 54 hours of swelling of wheat and rye, the number of drops decreased by 1.8 and 2.3
times, starch content — by 7.3 and 8.0%, phytin — by 1.65 and 1.35 g, mono- and disaccharides
increased by 0.83 and 1.45 g, antioxidants — by 2.3 and 2.5 times, respectively, compared with
wheat grain and rye before bioactivation. The analysis of the functional properties of plant raw
materials indicates the expediency of using bioactivated grains of cereals in food technology,
which will reduce the anti-nutritional effect of phytic acid and its salts in them, increase the
content of antioxidants, improve the digestibility of proteins.
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BBenenue

OHUM U3 IPUOPUTETHBIX HAIIPABJICHUN Pa3BUTHUS
MULIEBOM MPOMBILUIEHHOCTH Poccuiickoit denepauu
SIBIISICTCS YBEITUYCHUE 00BEMOB BBHIPAOOTKH ITHIIICBBIX
MIPOAYKTOB (DYHKIIMOHAJIBHOTO Ha3zHaveHwus [1, 2, 3, 4,
5]. K nmepcrekTHBHBIM HamnpaBiIeHHUsIM IPOU3BOICTBA
TaKAX BUJIOB W3JICIHUI, B TOM YHCIC XJIeOO0YyIOUHBIX
YU MYYHBIX KOHIHMTEPCKHX, OTHOCHTCS BBIPAOOTKa UX
u3 uenoro 3epHa [8, 9, 10]. OxgHako Takue NMUIIEBbIE
MPOAYKTHI OTIMYAIOTCSI MOBBILIEHHBIM COACPKAHHUEM
(bPUTHHOBOW KUCIIOTBI M €€ COJICH, CBSI3BIBAIOIINX TAKHE
BakKHBIC [UI (DU3UOJIOTHH MTUTAHUS MHHEPAJIbHBIC BE-
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IIeCTBA KaK KaJbLui, (hocdop, MarHuii, xene3o 1 LHHK
[6]. CHM3MTB MX AaHTUIIUTATENILHBIN () PEKT MOXKHO ITy-
TeM OnoakTuBanyy (HaOyXaHHWs, IPOPALIMBAHMS) 3€p-
HOBBIX KYJIBTYP, COIPOBOKAAIOIIECICS N3MEHEHHEM HX
XMUMHYECKOTO COCTaBa M (DYHKIIMOHAJIBHBIX CBOWCTB.
Cremyer OTMETHTB, YTO Takast 00paboTKa 3epHa MOBbI-
IIaeT aKTUBHOCTH €ro (DepMEHTAaTUBHOTO KOMILIEKCa U
OTPHIATENILHO BIMSET HAa (PU3UKO-XMMHUECKHUE ITOKa-
3aTeJM KadecTBa MOoIydyaeMoro xJjeoa.

Lenpro nccienoBaHuii SBUIOCH OLIEHKA M3MEHE-
HUSI QYHKIIMOHAJIBHBIX CBOWCTB 3€PEH 3JIaKOBBIX KYJIb-
TYp B TIpoliecce UX OMOaKTHBALNH.
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Puc. 1. W3meHenne uncna majeHus (a), comepkanus kpaxmana (0), MOHO- W aucaxapuaoB (B), ¢putuHa (T) B mporecce

6I/IOB.KTI/IB3.HI/II/I 3€pHa MIICHULBI U PKU
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Puc. 3. [lepeBaprBaeMOCTb OEJIKOB 3epHA CUCTEMOH «IIETICHH-TPHUIICHH)

OO0BEKTHI M METOABI HCCJIET0OBAHHS

JUist pelieHnst TOCTaBJICHHOM LEJIM MCCIIeI0BANIN
W3MEHEHHME YHCia NaJeHus, COEPXKaHUs Kpaxmalia,
MOHO- U JIMCaxapui0B, PUTHHA, aHTHOKCHJAHTOB, IIe-
peBapuBaeMOCTh O€JNKOB IpH OuoakTHUBaLuK (HAOY-
XaHUM B MUTHEBOW BOJIE) P’KH U IIICHHIBI B TEUCHHE
54 4 mpu (19£0,5) °C. Yucno najgeHus: onpenessiim
mo 'OCT 27676-88, conepxanue Oenka — mo 'OCT
P 53951-2010, BOmOpacTBOPUMBIX YINIEBOAOB — IO
I'OCT P 51636-2000, xpaxmana — no 'OCT 10845-
98, puTHHA — KOJIOPUMETPUUECKUM METOJIOM Ha CIIEK-
tpodoromerpe [13-5400 YO (Oxoxum, Poccust) mpu
JUIMHE BOJHBI 625 HM, aHTHOKCHJAHTOB — aMIIepoMe-
TpU4yeckuM MertoznoM Ha npubope LlBerSlysa-01-AA,
NIepeBapuBacMOCTb OCJIKOB — METOJIOM in Vitro Tox
JEWCTBHEM MUIIEBAPUTEIBHBIX (DEPMEHTOB (IIETICHH,
TpurncuH) [7].

Pe3ynbraThl H HX 00Cy:K1eHUE

B nporiecce OnoakTuBanuy 3epHa 371aKOBBIX KYIIb-
Typ YHCJIO MAJCHUS CHIKAIIOCH (PUCYHOK 1, a). Uepes
54 4 HaOyxaHUWs YUCIIO TAJCHUS B MIICHUIIC U PKHU
ymeHbanock Ha 45 % u Ha 56 % COOTBETCTBEHHO
[0 CPaBHCHHIO C HATUBHBIM 3CPHOM IIICHUIBI U PIKU
(6e3 OmoaktuBarmu). Yucio majacHus B OHOAKTHBH-
POBaHHOM 3¢pHE PKM OBLIO 3HAYUTEIBHO HIDKE, YTO
00yCIIOBIIEHO 0OJIee aKTHBHBIM €ro (hepMEeHTaTUBHBIM
KOMILJIEKCOM.

B mponecce HaOyxaHuWsi 3epHA 3JIAKOBBIX KYIIb-
Typ COZIEpKaHHE KpaXxMajia yMEHBIIAJIOCh, & MOHO- H
JIUCaXapuI0B YBEINYHBAJIOCh, YTO OOYCIIOBICHO TH-
JIPOJTM30M OHOIIOIMMEpa 3epHA IOJ] JCHCTBUEM aMU-
JIOJUTUYCCKUX (PEPMEHTOB, AaKTUBHOCTH KOTOPBIX
3HAUUTCIFHO YBCIUYMUBACTCS B XOAC OHMOAKTHUBAIIMU
(pucyHoxk 1, 6, B).

B pesynbrare npoBeIeHHBIX UCCIICIOBAHUN BBISB-
JICHO, YTO B MPOIECCE OMOAKTUBAIIMH 3¢pHA IMIIICHUIIBI
Y pKU B TeUeHHUe 54 4 YKCIIO MaJIeHus] CHUXKanoch B 1,8
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u 2,3 pa3za, conepxanue kpaxmana — Ha 7,3 u 8,0 %,
MOHO- U J1caxapuioB yBenuuuanocs Ha 0,83 u 1,45
I COOTBETCTBEHHO.

[Tpn HaOyXaHWW MIICHUIBI U PKU B TeueHHe 54
4 npu temneparype (19+0,5) °C conepkanue gurrHa
yMeHbIIanoch Ha 65 1 96 % COOTBETCTBEHHO IO CPaB-
HEHHUIO C HaTUBHBIM 3epHOM (pUCYHOK 1, T). Bonbras
WHTEHCHBHOCTh CHIDKEHUsI (UTHHA B OHMOAKTHBUPO-
BaHHOW pyku 0OycJiOBJIeHa OOJBIICH aKTHBHOCTHIO B
HEH SHIOTCHHOHN (UTa3bl, KOTOpasi 3HAYUTEIBHO yBE-
JIMYUBACTCS IPU OMOAKTHBALINH.

W3 pucyHka 2 BUAHO, YTO CyMMapHasi aHTHOK-
CHJaHTHas AaKTUBHOCTb OHMOAKTHBHPOBAHHOTO 3€p-
Ha MIIEHUUBl U Pk B TedeHue 54 4y Ha 57,7 u 59,6
% COOTBETCTBEHHO BBIIIE [10 CPABHEHHIO C HATUBHBIM
3€pHOM, YTO OOYCIIOBJIIEHO OOJIBIIUM COJEp)KaHHEM B
HUX OMO(IIABOHOMJIOB — aHTHOKCH/IAHTOB, 3all[HIIAI0-
LIUX KJIETKU OpPraHu3Ma OT MOBPEXKIAIOIEro 1eHCTBUS
CBOOOJTHBIX PAIMKAJIOB ¥ IMOJJICP)KUBAIOIINX UX HOP-
MaJibHbIe (DYHKIMH, @ TAKKe 3aMEUISIONINX MTPOLECCH
CTapeHwUsL.

I'paduyeckne 3aBHCUMOCTH HEpEeBApHBAEMOCTH
0€JIKOB HATUBHBIX U OMOAKTHBUPOBAHHBIX 3€PEH 3J1aK0-
BBIX KYJIBTYp B TeueHHE 54 4 CUCTEMON «IENCUH-TPUII-
CHUH» MPEJICTaBIICHbl HA PUCYHKE 3.

HccnenoBanus nepeBapruBaeMOCTH 00pa3IoB I10-
KazaJy, YTO THJPOJH3 OCJIKOBBIX BEIIECTB HATHBHOTO
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3epHa TIICHUIBI 0[] JCHCTBUEM MHIEBAPUTEIBHBIX
(hepMeHTOB in Vitro MpOXoAMiI MEJICHHEE, U TIocTe 6 4
€ro KOHEYHast KOHIICHTPALHsI aMHHOKHCIIOTHI THPO3HHA
Obuta Menbine Ha 35,0 % 1o cpaBHEHHIO ¢ OMOAKTH-
BUPOBaHHBIM 3€PHOM IIIICHUIILL. YBEJINYEHHE CTCIICHU
THIPOJIH3a OeJIKOB HAOYXIINX 3€PEH 3JIaKOBBIX KYJIBTYP
MO/I JICUCTBHEM IHUILEBAPUTEILHBIX (DEPMEHTOB 00Y-
CJIOBJICHO YaCTHYHBIM UX THPOIHM30M IOJ JCHCTBHEM
MPOTEOINTHYECKUX (PEPMEHTOB, AKTHBHOCTH KOTOPBIX
Ipy OMOAaKTUBALIMY YBEJINUMBAETCs. MeHbIIas epesa-
PHBacMOCTb OEJIKOB OMOAKTHBHPOBAHHOTO 3€pPHA PIKU
M0 CPaBHEHHIO C OMOAKTHBUPOBAHHOW MIIEHUIEH 00-
yCIIOBJIEHa OOJIBIINM COJCP)KAaHHEM B HEM IHIIEBBIX
BOJIOKOH.

BruiBoabI

Takum 00pa3om, ObIIO BBISBIEHO BIHMSHHUE IIPO-
JIOJDKUTEIIBHOCTH ~ OMOAKTMBAllMM HA  H3MEHEHHE
CBOMCTB 1 OMOJIOrMYECKOe JAeHCTBUE HAOYXIINX 3epeH
371aKOBBIX KYJBTYp B 9KcrepuMmeHTe in vitro. [Ipose-
JICHHBIH aHaln3 OHOTEXHOJOTMYECKOTO IOTEHIHaa
PacTUTEJIFHOTO CBIPbSl YKa3blBacT Ha IeIecoo0pas-
HOCTb MX MCITOJIb30BAaHUS B IPUTOTOBICHUN THIIEBBIX
MPOIYKTOB, YTO IMO3BOJIUT MOBBICUTH B HUX COJEpIKaA-
HHE aHTHOKCHAHTOB, YIyYIIUTH IE€PEBApPUBAEMOCTH
0€JIKOB, CHU3UTH KOJIMYECTBO (pUTHHA.
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