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UCNONb30BAHUE NMPOPOLLEHHOIO 3EPHA MLEHULbI
B NMPOU3BOACTBE XJIEBA U XNEBOBYNOYHbIX U3OENUN

H.B. HaymeHko, A.B. lMatimynuHa, E.B. CnoboxaHuHa, K.A. lNopowuHa
tOxHo-Ypanbckuli eocydapcmeeHHbil yHUsepcumem, 2. HensbuHck, Poccus

B cratbe paccmaTpuBaeTcsi BO3MOXKHOCTh IPUMEHEHHS U3MEJIBYEHHOTO IPOPOIICHHOTO 3epHa
MILIEHUIBI MATKUX ¥ TBEPIBIX COPTOB YPaAILCKOTO pernoHa. Mcmonp3oBanne B IPOU3BOJCTBE Xieda
MPOPOIIEHHOTO 3€pHa SIBISETCS NEPCHEKTUBHBIM HampaBiieHHeM. [IpopaiinBaHue cHocoOCTBYET
MepeXoay TPYIHOYCBOSEMBIX BELIECTB B JIEKO JOCTYMHYIO (OpPMY, IMOBBIIIAETCS KOJIMYECTBO
BUTaMHHOB U MHHEpaIbHBIX BemiecTB. Llembro paboOTHI SABIANOCH HCCIEIOBAaHME IIOKa3aTeNeH
KadgecTBa xyieba 3 000WHOW MyKH, OJTYICHHOTO 110 TPAIHIMOHHONW PELenType, B COCTaB KOTOPBIX
OBLTIO BHECEHO, ITyTEM YaCTHYHOW 3aMEHBI MYKH, MU3MEIbUCHHOE IPOPOCIIEE 3EPHO IIICHUIIBL.
3epHa NIIeHHUIB TPOPAIIUBAINCE, BEICYIINBANIACEH 10 BIaXHOCTH 16—18 % u m3mensuanace, 3aTeM
MOTyYeHHAas] CMECh BBOAWIACH B Ka4deCTBE 3EPHOBOM MOOaBKM B HCClIeAyeMble 00pasmbl xieba
OoIHOBpeMeHHO ¢ Mykod B kommdectBe 10, 20 um 30 % x oOmelr mMacce MyKH. 3epHa MIICHUIIBI
MpopaIiuBald B TeUCHUH 24 YacoB, MPEABAPHUTEIBHO 00pabOTaB Ha AKyCTUYCCKOM HMCTOYHHKE
ynpyrux konebanuii npu yactore 22 k' 1 mouHoct 360 Bt (mpubop «Bonnay monens Y3TA-
0,4/22-OM), mpomOKUTEIBHOCTh BO3zCicTBUs 5 MuH. [IpopainnBaHie OPOBOIMIN B MHTHEBOI
Boze. VI3 MOIy4eHHBIX Pe3yNbTaTOB HCCIEIOBAHUS CIEIyeT, YTO HUCIOJIb30BaHHE HU3MEIBYCHHOTO
MPOPOIIEHHOTO 3epHa MIICHUIBI KaK MSATKHX, TaK ¥ TBEPIBIX COPTOB B KauecTBe OOOTramiaromieit
JN00aBKM  ABISIETCS TMEPCIEKTHBHBIM  HampasieHHEM. ONTHMalbHBIX — OPTAaHOJICITHYECKHX,
peosIornYecknX M (U3UKO-XMMUYECKHUX ITOKa3aTesieil Bo3MOXXHO noouThes B HeceHneMm 20-30 %
MPOPOIIEHHOW W3MENbUCHHOW CMECH 3€pHa NIICHUIBI TBEPIABIX COPTOB. Takke HEOOXoauMO
OTMETUTH, YTO HCIOJIb30BAHHE TBEPJOIO COpPTA IMIICHUIBI B KadecTBe oOoramaronield 100aBKH
000CHOBaHO, TaK KaK BHECCHHE JJAHHON T0OaBKH MO3BOJISIET CKOPPEKTUPOBATH KOHCUCTEHIINIO TECTa
¥ n30eXaTh JOMOJHUTEIBHOTO BHECCHHUS! CYXOHM MINICHWYHOW KICHKOBMHBI M KaKHX-THOO IPYrHX
YIy4dlIuTENe B Mpollecce TECTONPUrOTOBIIEHUs. VIcmosib30BaHUE MPOPOUIEHHOW H3MENbYEHHOMH
CMECH 3epHa IMIICHUIIbI MATKHX COPTOB CHIDKAET MOTPEOUTENbCKHAE JOCTOMHCTBA TOTOBBIX M3JICIHIA
(ymeHblIIEHHE yIeNbHOrO0 00beMa, Halu4Ke JIMIKOr0 MSKHUINA, Hepa3BUTasl MOPUCTOCTH), OITOMY
NpU  HUCIOJIb30BaHUM JaHHOTO BHUJIA CBHIPbS HEOOXOMUMO IPOHM3BOJAUTH KOPPEKTHPOBKY
TPaIUIIMOHHON pelenTyphl U TEXHOJIOTHH.

KuroueBble cjioBa: xye0, mpopaniiBaHie 3epHa, 3€pHOBOH xy1e0, o0oramieHue xueoda.

PazpaboTka u BHEJApeHHE B IPOU3BOJCTBO
HOBBIX TEXHOJIOTMU C IIEJIbI0 MOBBIIICHUS Kaue-
CTBa W PACIIUPEHUS ACCOPTUMEHTA MPOAYKTOB
nepepaboTKu 3epHa, SABJISETCS OJHUM H3 OCHOB-
HBIX HallpaBiieHWH B peanu3anun «OCHOB rocy-
napctBeHHOUM nonutuku Poccuiickoit denepannu
B 00J1aCTH 37I0pPOBOTO TMHMTaHUS HACEJICHHS Ha
nepuon 1o 2020 roga» [4-8, 12, 14].

TpamunuoHHsie BUbl Xjie0a BBINIEKAIOT U3
MYK{, U3 KOTOPOW MOJHOCTBIO WM YACTUIHO
yaaneHsl OO0OJOYKH, 3apOJBIII, aIeHpPOHOBON
CJIOM 3€pHOBKH, a BMECTE C 000JI0YKaMH — BHTa-
MuHBI rpynnsl B, Butamun E, Tokodeposnsl, mu-
IIeBbIE BOJOKHA, IIEHHBIE MHHEPAJILHBIE KOMIIO-
HEHTBl — JXene3o, Maramid, Qocdop. Bemymue
MHpPOBBIC TIPOW3BOJIUTENM CTaBAT 3a7ady HE
TOJIPKO TTOBBIMICHUS OPTaHOJIENTHICCKUX JTOCTO-
WHCTB XJ1e0a, a B IEPBYIO OYepeib, COXpAHEHHUS B
HEM HATypaJbHbIX M HE3aMEHHMBIX B IHMTaHUHU
IMUIIEBBIX BELIECTB.

B cBs13u ¢ 3TUM co31aHUE TIMPOKOTO accop-
TUMEHTa HOBBIX HPOAYKTOB, MO3BOJISIOLIMX pa-
UOHAJFHO HCIIONb30BaTh IIEHHBIE KOMIOHEHTHI
3epHa, NPU CYIIECTBEHHOM COKpAIllEHHH 3aTpaT
Ha MPOM3BOACTBO — IpobjeMa BaKHAs U aKTy-
anpHas. B aTol cBsA3M Bce OOMNBILYIO MOMYJISIP-
HOCTh TPUOOpPETaeT TEXHOJOTHS H3TOTOBIICHHS
xJieba ¢ 1o0aBlieHHEM 3epPHOBBIX KOMITOHEHTOB.

Hcnonp3oBanue B MpoM3BOACTBE Xjieba Ipo-
POLICHHOTO 3epHa SBISETCS TEpPCIEKTHBHBIM
HampasiieHreM. [IpopamuBaHue CrocoOCTBYeT
MEPEeXoay TPYAHOYCBOSEMBIX BEIIECTB B JIETKO
JOCTYIHYIO (OpMYy, IOBBILIAETCS KOJIHMYECTBO
BUTAMHHOB W MHHEPAIBHBIX BEUIECTB, P/l aBTO-
poB [9-11, 15] yka3epiBaeT Ha MOBBILIEHHE OWO-
JOCTYIHOCTH NHIIEBBIX HYTPHEHTOB. B cBszu ¢
9THM TPOPOIICHHOE 3EpPHO SIBJSIETCS IEHHBIM
KOMIIOHEHTOM JUIsi oboraiieHus xieba u xiebo-
OyJIOUHBIX U3JENUiL.

52

Bulletin of the South Ural State University.

Ser. Food and Biotechnology. 2018, vol. 6, no. 4, pp. 52-60



HaymeHko H.B., MatmynuHa A.B.,
Cnab6oxaHuHa E.B., lopowuHa K.A.

Ucnonb3oeaHue npopow,eHHO20 3epHa nueHuubl

8 npou3eodcmee xsieba u xs1e606y10YHbIX usdenul

Taxxe HEOOXOIUMO OTMETUTH, YTO HCIIOINb-
30BaHWE MPOPOIIEHHOTO 3epHa MPHUBOAWT K He-
KOTOPBIM TEXHOJOTHYECKUM TPYAHOCTSIM, TaK
KaK y TIOJy4eHHON CMeCH B pe3yibTare Ipopa-
IIUBaHMUS PE3KO MOBBINIACTCS AKTUBHOCTh aMH-
JOMUTHYECKAX (EPMEHTOB, CHIDKAETCS YHCIIO
MaJieHAst MyKH, a 3TO, B CBOIO OYepe/ib, IPUBOIUT
K YXYAILICHUIO BHEIIHETO BUA, CHUKCHUIO 00b-
€Ma M MEHee pPa3BUTON MOPUCTOCTH H3JIETUH.
[ToaTomMy BBIOOpP ONTHUMAIILHOW JO3MPOBKHU IPO-
POLICHHOW 3epHOBOW Macchl M MONy4YCHUE U3ZeC-
TUH C TIOJIOKHUTENBHBIMA TOTPEONUTENbCKIMUA
XapaKTePUCTUKAMU SIBJSICTCS BaXKHBIM O0BEKTOM
uccnenosanuns [1-3, 13, 16].

O0BbeKTHI M METOABI UCCIIEI0BAHNMH

OcHOBHOE CBIpBE ISl TIPOU3BOICTBA UCCIIE-
JyeMBIX 00pas3IloB:

— mmeHuYHas Myka obOoiiHas TM «Kynec-
auna» I[IAO  «lletepOyprckuii  MeTbHUYHBIN
koMOuHaT», Poccus;

— MATKas W TBepAas spoBas MIIESHUIA
VYpanbckoro permoHa, KoTtopas MpopamiuBaiach,
BBICYIIUBAJIACh /0 BiaxHocth 16-18 % u wus-
MeJbyanach, a 3aT€M BBOJMIIACH B KA4eCTBE 3ep-
HOBOU J00aBKHU B UCCIIEAyeMbIe 00pa3ibl Xjeoa.

3epHa MIISHUIBI MPOPAIIUBATA B TEYCHUHU
24 4acoB, IpeIBApPHUTEIBHO 00pabOTaB Ha aKy-
CTUYECKOM HCTOYHMKE YNPYrHUX KOJCOaHWUU MpHU
yactore 22 kl'n u Momuoctu 360 BT, nponon-
JKATENIBHOCTh Bo3aencTBUsA S MuH. [Ipopamusa-
HUE TIPOBOIWIM C WCIIOJNIb30BAHUEM ITHTHEBOM
BOJIBI.

B kauectBe ncroununka ¥Y3B Obul HCIIONB30-
BaH aKyCTWYECKHI WCTOYHHWK YIpPYTUX Kojeba-
HUI yIbTpa3ByKoM — npubop «BomHa» Mojenb
V3TA-0,4/22-OM, pabotaronmii Ha YacToTe
(22 £ 1,65) xI'm m BEIXOMHOM MorHOCTH (180—
400 Br).

B kadecTBe KOHTPOIIS UCIONB30BAIN 00pa3-
bl XJie0a 0e3 100aBJIeHUs TPOPOIICHHOMN 3epHO-
BOM MacCHl.

3a ocHOBY OblNa B3Ta pelentypa xieda u3
MIIICHUYHON 000MHOM MYKH.

Bce wccnemyemple 00paslibl  TOTOBWIIHCH
Oe3omapHbiM criocoboM. [IpoOHyro maboparop-
HyI0 BbIlIeUKy npooawin cormacHo ['OCT
27669-88. T'otoBble 0Opasubl xieba XpaHWIH
mpu Temnepatype (18 + 3) °C B ycnoBusx nabo-
patopuu. [IpoOHas sabopaTopHas BBITICYKA XJIe-
6a maccoit 300 r mpoBOAMUIIACEH TIPU TEMIIEPAType
200 °C.

BrLiu morydeHs! ciieyronme 00pasib:

— KOHTPOJIb: XJie0 (hOPMOBOM, MOJTYUESHHBIH
13 00OWHOM MYKH, IO TPAJAUIIMOHHON pelenType
U TEXHOJIOTHUH;

— obOpazerr Ne 1: xme6 ¢opmoBoii, moiry-
YeHHBIN U3 000iHOI MykH ¢ mobaBneHuem 10 %
W3MENIFYCHHOTO TIPOPOIICHHOTO 3epHa MIIEHHIIBI
TBEPIBIX COPTOB K 001l Macce MyKH;

— obpazery Ne 2: xe6 (hopMOBOH, TTOTyUYeH-
HBIH U3 000HHON MykH ¢ gobaBiaeHuem 20 % us-
MEJIFYEHHOTO MNPOPOIICHHOIO 3€pHA MIICHHIIBI
TBEPIBIX COPTOB K 001IeH Macce MyKu;

— obpazery Ne 3: xe6 dhopMOBOH, TOTyUYEeH-
HBII U3 0001HOM MyKkH ¢ nobaBierueM 30 % u3-
MEJIBYEHHOTO HPOPOIIEHHOI'O 3€pHA MIIEHUIBI
TBEPIBIX COPTOB K 00IIeH Macce MyKu;

— obpazen; Ne 4: x1e6 dopmMOBOH, HOTyUEH-
HBIH U3 000HHON MykH ¢ gobaBieHuem 10 % us-
MEJIBYEHHOTO HPOPOIIEHHOI'O 3€pHA MIIEHUIIBI
MSTKHX COPTOB K OOILeli Macce MyKH;

— oOpaser; Ne 5: xy1e6 (hOopMOBOM, MOJTyUYEH-
HBI U3 0001HOI MyKkH ¢ nobaBienueM 20 % u3-
MEJIPYCHHOTO HPOPOIICHHOI'O 3€pHA MIIEHUILIBI
MSITKHX COPTOB K OOIIEl Macce MyKH;

— oOpasen; Ne 6: xy1e6 (HOpMOBOH, MOJTyUYECH-
HBIH U3 000iHOI MyKkH ¢ nobaBienueM 30 % u3-
MEJIFYCHHOTO MPOPOIICHHOIO 3€pHA MIICHHIIBI
MSITKHX COPTOB K OOIIei Macce MyKH;

®opMOBOI XJ1€0: OPraHONENTHYECKUE TTOKa-
3aTeNld KayecTBa OLCHUBAIN C HCIIOJIb30BAHUEM
20-0aoBol MIKAJbI; YACIbHBIA 00bEM — 10 Me-
tomuke JL.U. IlyuxoBoit (1982); BmaxHOCTH —
BBICYILIUBAHHEM B HMH(PAKPACHOM H3IyUYECHHH C
MOMOIIIbIO MTOBepeHHOoro npudopa DJIBU3; kuc-
sotHocTh — 1o ['OCT 5670-96, mopuctocTs — 1o
I'OCT 5669-96; cTpykTypHbBIE U3MEHEHHS M-
KHIIa omnpenensuin Ha npudope CTpyKTypomerp
CT-2.

Pe3yabTaTthl u ux o0cy:kaenue

UcnonszoBanue B xsebomeueHnn 00OHHON
MYKH, TeM OoJjiee C JOOaBICHHEM IPOPOCIIETO
3epHa IIICHHUIIbI, TOJIOKUTEIBHO CKa3bIBAETCS Ha
MUIIEBON IEHHOCTH XJjeba u X1e000yIOUHBIX
W3JICTUH, TaKKe H3IeNUsl 00OTalIaloTCs MUIlle-
BBIMU BOJIOKHaMHU. OJJHAKO MCIIOJIb30BAHUE JIaH-
HBIX CHIPHEBBIX KOMIIOHEHTOB IPUBOJIUT K HEU3-
0eKHOMY TPUMEHEHUIO XUMUYECKHUX YITydIlInuTe-
JIeH, TO3BOJISIONIUX TOMYYUTh HEOOXOIUMBIA
00BEM U CTPYKTYPY MSKHIIA, YTO MOXKET Hera-
TUBHO CKa3bIBaThCS Ha 370poBbe HaceneHwus. [1o-
3TOMy B paboTe Moiy4eHHbIe 00pasilbl H3TOTaB-
JMBAJINCh 0€3 MPUMEHEHHsI KaKUX-TTM00 yIIyuIIn-
TeJNed, a ONTHUMaJIbHOE KOJIMYECTBO BHECEHHOMH
IIPOPOILEHHONH 3€PHOBOM MaccChl OIPENEISIOCh
Ha OCHOBE OpraHOJNCNITHYECKHX U (PHU3HKO-
XUMUYECKUX ToKa3zarened kauectBa. Ha puc. 1
NpeACTaBiIeH BHEIIHUNA BUJ MOJYYEHHBIX 00pas-
IOB.
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KoHTponb

O6pa3ubl xneba, nonyyeHHbIe ¢ 406aBNEHUEM U3MENbYEHHOro NPOPOLLEHHOrO
3epHa NnuweHULbl TBEpAbLIX COPTOB

O6pa3ubl xne6a, NonyyYeHHbIe ¢ A06aBNeHUEM U3MenbYeHHOro NPOPOLLEHHOrO
3epHa NweHULbl MATKUX COPTOB

Puc. 1. BHewHu BuA uccneayembix obpasuoB xneba

VY 00pasioB, MOJYYEHHBIX C J00aBICHUEM
U3MEJIbYCHHOT0 3epHa MIIEHUIIBI MATKHX COPTOB,
OBUTM OTMEYEHBI SBHO BBIPA)KEHHBIC ITOJIPHIBEI
KOPKH, HEPABHOMEPHBIN MSIKUII C HAJIUYHUEM ITy-
ctoT. Toraa xak oOpasipbl, MOJyYeHHbIE ¢ 100aB-
JICHUEM W3MENbUCHHOTO 3epHa IIICHUIBI TBEp-
AbIX COPTOB, MPAKTUYCCKH HE YCTylaJiku 110 CBO-
UM OPraHOJICITHYECKUM XapaKTEPUCTUKAM KOH-
TPOJILHOMY 00pa3ily, a 1Mo HEKOTOPHIM U MPEBOC-
xoguiu. Tak, y obpasma Ne 3 (¢ 30 % conepxa-
HUEM HM3MENbUYEHHOTO 3€pHA) DIACTHYHOCTh MSi-
KHUIIIA ¥ €r0 pa3KeBBIBAEMOCTh UMEIN 0o0Jiee BbI-
COKHE 3HAYeHHMs, YeM Yy OCTaIbHBIX. BKyc Bcex
00pas310B 3HAYUTEIBHO HE OTIIMYAJICS, TOTAa KaK
apoMaT ObUT 0CcO00 BBIJIEJIEH Yy 0Opa3IOB IO
HOMepamu 2 u 3 (puc. 2).

CymmMmaphas OamnoBast oueHka (puc. 3) Obuia
BBIIIIE Y 00pa3loB, MOIYYEHHBIX ¢ JI00aBIeHUEM
U3MEJIbYCHHOTO 3€pHA MIICHHUIBI TBEPIBIX COP-
ToB. TakKe y KOHTPOJILHOTO 00pasiia 3TO 3Haye-
HUE OBLJIO JIOCTATOYHO BBICOKHUM, YTO OOYCIIOB-
JICHO XapakTepHOW (OpMOH U 3IaCTUYHOCTHIO
MsKHIIa oOpasma. Y HCcleIyeMbIX 00pas3ioB
JIAHHbIE XapaKTEPUCTHKH HEMHOT'O HIKE BCIEJ-
CTBHE aKTHBU3AI[MH aMUJIOJIUTHYECKHX (hepMeH-

TOB M CHIDKCHHMS YUCIIa TIaJICHUsS MyKH, YTO TIpH-
BOJUT K MEHEE Pa3BUTON MOPUCTOCTU U YMEHb-
LICHUIO YAEIBHOT0 00beMa H3/1EIHH.

[TonmyueHHbIe pe3yabTaThl ONpeacacHus (Gu-
3UKO-XMMUYECKUX ITOKa3aTesleld KadecTBa MOJ-
TBEPXAAIOT OPraHOJIENTHYECKUE XapaKTepUCTH-
ku (tabm. 1). OOpasupl xyeba, MOTY4YEeHHBIE C
no0aBlieHHEM HW3MENbYEHHOTO 3€pHa MIICHHIIBI
TBEPIBIX COPTOB, UMEIOT Oo0Jiee BBHICOKHE 3HAYe-
HUSI TIOKA3aTelNs «IIOPUCTOCTB», YTO MOXKET OBITH
CBSI3aHO C HEOOJIBIIONW MHTEHCU(UKAIIUEH IMpo-
Hecca OpOKeHHS W HAKOIUICHHS TUOKCHAA yTIe-
pola, Tak Kak 3HAYEHHUS IOKa3aTelsl «KUCIIOT-
HOCTB» TaKX€ MMEIOT HECKOJBbKO ITOBBIIICHHBIE
xapakTepucTuku. [Ipu sTom mmactuynas aedop-
Manus MsKHIIa xjeda y Bcex o0pas3LioB MMEET
HeOOJIBIION Nuamna3oH pa3Iuydif, HO HanOOJIb-
1iee 3HAa4€HHE MOKHO OTMETUTh MMEHHO y 00-
pasua Ne 3, 4To CBHAETENBCTBYET O Oosiee pa3BH-
TOM MOPUCTOCTH.

Tak>xe npu MPOBEJACHUH HUCCIICIOBAHHUN ObI-
Jla OmpeJiesieHa yIpyrocTh HCCIeIyeMbIX 00pas-
LIOB, XapakTepHble KpUBbIC (TpEeCTaBICHHbBIE Ha
puc. 4) HOCHIN aHAJIOTUYHBIA XapakTep, pe3yib-
TaThl U3MEPEHUH IPeICTaBICHBI B Ta0. 2.
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Puc. 3. OpraHonenTuuyeckas oLeHKa KavyecTBa xne6a no 20-6annbHoi cucteme

Ta6bnuua 1
PesynbTaThl onpegeneHus (pu3nKo-XxMMMYeCKUX NokasaTernen kayecTea xmneba
HaumeHnoBanue oOpasia
= < @ 3 9 1
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Kucnortnocts, rpan 3,2 2,8 29 2,4 2,6 2,6 2,2
[Mopuctocts, % 43,21 43,02 44,05 41,36 41,12 41,34 45,02
Bnaxunocts, % 40,0 37,8 38,0 36,8 39,6 39,2 35,8
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Puc. 4. XapakTepHbIi BUA KpUBbLIX onpeaeneHnsa peoriormyecKux XxapakTepucTuk Makuwia xnebéa

OuHamMunka nameHeHus

ynpyroctu o6pa3uoB xneba

Tabnuua 2

HaunmenoBanue O6mas edopmaLms, MM [Tnactuunas nedopma- Yupyras aedopmaris,
oOpa3sia IHsI, MM MM

O6paszern Ne | 2,91 +0,03 0,86 + 0,06 2,05+0,03
O6paszer Ne 2 3,39 +0,02 1,09 + 0,03 2,29+ 0,04
O6pazer Ne 3 3,21 +0,01 1,19 £0,02 2,02+ 0,04
Oo6paszern Ne 4 3,09 +£0,04 1,04 £ 0,03 2,05+0,02
O6pazer Ne 5 3,05 +0,03 1,03 £ 0,02 2,02 +£0,02
O6pazern Ne 6 3,35+0,03 1,12+ 0,03 2,22 +0,01

Kontpoib 2,84 £0,03 0,75 £ 0,04 2,09 £0,03

[IpencTaBieHHbIE PEOJOTHUECKHE XapakTe-
puctuku (cM. Taba. 2) MO3BOJSIOT TOBOPUTH O
TOM, YTO TMPOIEHT BHECEHHS H3MEIbYCHHOTO
3epHa MIICHUIIBl KaK MSTKUX, TaK U TBEPIBIX
COPTOB OKa3blBAaeT 3HAYMTENBHOE BIHSIHHAE Ha
Ka4yeCTBO TOTOBBIX M3/ICNIMIA. A Hama 3ajmada He
TOJIBKO 00OTaTUTh U3/CIHS, HO U MaKCHMAaJbHO
COXPaHHTh BCE MOTPEOMUTENLCKUE XapaKTEPUCTH-
K{ TOTOBBIX M31enuil. ONTUManbHBIMH PEOJIOTHU-
YECKUMH XapaKTEepUCTHKaMu o001amalT oOpas-
Bl, TIOJYYEHHBIE C J00aBJICHUEM H3MeEIbUYEeHHO-
ro 3epHa MIIEHHIBI TBEpAbIX copToB. OOmas u
ynpyras aedopmManusi UMeroT HauOoJbllee 3Ha-
4yeHue y oopasna Ne 2, 9To TOBOPUT O J0OCTATOU-
HOU 3JIACTUYHOCTH M TUIACTUYHOCTH MSIKHIIIA.

Ha ocHOBaHMM MONYYEHHBIX PE3YJIBTATOB
MOYKHO CKa3aTh, YTO MCIIOJIb30BaHUE U3MENIbUYCH-
HOT'O TIPOPOIICHHOI'O 3€pHA MIICHUIIBI KaK MST-
KHX, TaK M TBEpPAbIX COPTOB B KauecTBe obora-

miaromeld J100aBKU  SBJSICTCS MEPCIEKTUBHBIM
HarpaBieHueM. ONTUMANBHBIX OpPTaHOJENTHYE-
CKHX, PEOJOTHYECKUX U (PUINKO-XUMHUIECKHUX
IoKa3zaTejiel BO3MOXKHO JOOMTHCS BHECEHHUEM
20-30 % mnpopoleHHOW H3MEIbYCHHONH CMeCH
3epHa IMIIEHHIBI TBEPABIX copToB. KoHeuHo,
HEOOXOJMMO OTMETHUTh, 4YTO TBEPJABIC COpTa
MIICHUIBI PEIKO HCIOJB3YITCS B XjeOoreue-
HUU, HO UCTIOJIh30BaHWE JTAHHOTO BHUJA CHIPHS B
KauecTBe oOorararomiei 100aBKku 00OCHOBAHO,
TaKk Kak BHECEHWE JAHHOH J00aBKHM IIO3BOJISET
CKOPPEKTUPOBATh KOHCUCTEHIUIO TecTa M n30e-
JKaTh JIOTIOJHUTEIPHOTO BHECEHHUS CYXOW IIIie-
HUYHOM KIJIEHKOBHUHBI W KaKUX-IMOO IPYTrHux
YIIyYIIUTEIeH B MPOIECCEe TECTONPUTOTOBIICHHUS.
Takxe HEOOXOJUMO OTMETHUTh, UTO HCIOJIb30Ba-
HUE TPOPOIINCHHONW M3MEJIhUEHHOW CMECH 3epHa
MIICHHUIIBI MSATKAX COPTOB CHIDKAET MOTPeOU-
TEIIbCKHE  JOCTOMHCTBA TOTOBBIX  H3JEIUMN

56

Bulletin of the South Ural State University.

Ser. Food and Biotechnology. 2018, vol. 6, no. 4, pp. 52-60



HaymeHko H.B., MatmynuHa A.B.,
Cnab6oxaHuHa E.B., lopowuHa K.A.

Ucnonb3oeaHue npopow,eHHO20 3epHa nueHuubl

8 npou3eodcmee xsieba u xs1e606y10YHbIX usdenul

(yMeHbIIIeHHE YAETHFHOTO 00beMa, HaJTMdre JIUTI-
KOTO MSIKHIIIA, Hepa3BHUTasi MOPHUCTOCTH), TTOITO-
My TpH HUCIOJB30BAaHUM JAHHOTO BHUJA CHIPHS
HEOOXOIUMO MPOU3BOJUTH KOPPEKTHPOBKY HC-
MOJTb3YeMOH PELenTypbl M TEXHOJOTHH, YTO SB-
JseTcs pe3yNbTaToM AalibHEHIIMX HCCIelIoBa-
HU.
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THE USE OF SPROUTED WHEAT GRAINS IN PRODUCTION
OF BREAD AND BAKERY PRODUCTS

N.V. Naumenko, A.V. Paymulina, E.V. Slobozhanina, K.A. Poroshina
South Ural State University, Chelyabinsk, Russian Federation

The possibility of using milled sprouted wheat grains of soft and hard sorts of the Ural region
is reviewed in the article. Using sprouted grains in bread production is a perspective tendency.
Sprouting favours transition of poorly-digestible substances into the easily available form, and the
amount of vitamins and mineral substances increases. The purpose of the work was researching
quality parameters of bread made of whole-wheat flour, produced according to the traditional reci-
pe, the composition of which included milled sprouted wheat grains (by the method of partial re-
placement of flour). Wheat grains were sprouted, dried till the moisture of 16 — 18% and milled,;
then, the obtained mixture was added simultaneously with flour as a grain additive to the bread
samples under research in the amount of 10, 20 and 30% towards the total mass of flour. Wheat
grains were being sprouted for 24 hours, having been preliminarily processed at the acoustic
source of elastic oscillations under frequency of 22 kHz and power 360 W (Volna apparatus of
model UZTA-0,4/22-OM), the period of exposure was 5 minutes. Sprouting was conducted in po-
table water. As follows from the obtained results of the research, the use of milled sprouted wheat
grains of both soft and hard sorts as a fortifying additive is a prospective tendency. Optimal organ-
oleptic, rheological and physical-and-chemical parameters can be obtained by adding 20 — 30% of
sprouted milled mixture of hard wheat grains. It also should be noted that using hard wheat as for-
tifying additive is justified as introduction of this additive allows adjusting the texture of dough
and avoiding extra addition of dry wheat gluten or other improvers in the dough making process.
The use of sprouted milled mixture of soft wheat grains reduces customer values of finished prod-
ucts (diminishing of specific volume, sticky crumb, underdeveloped porosity). Therefore, when us-
ing this type of raw material, it is necessary to make some adjustments of the traditional formula
and process technique.

Keywords: bread, grain sprouting, grain bread, fortification of bread.

Bulletin of the South Ural State University.
58 Ser. Food and Biotechnology. 2018, vol. 6, no. 4, pp. 52-60


mailto:aaaminaaa@mail.ru
mailto:kissiiing@bk.ru
mailto:kissiiing@bk.ru

Haymenko H.B., MatimynuHa A.B., Ucnonb3oeaHue npopow,eHHO20 3epHa nueHuubl
Cnab6oxaHuHa E.B., lopowuHa K.A. e npou3eodcmee xneba u xne6obys104YHbIX usdenull

References

1. Goncharov Yu.V., Koryachkina S.Ya., Kuznetsova E.A. [Improvement of bread making out of
sprouted wheat grains]. Sbornik materialov mezhdunarodnoy nauchno-prakticheskoy konferentsii
«Sovremennyye aspekty i problemy ratsional 'noy ekonomikiy» [Proceedings of the International Sci-
ence-to-Practice Conference on Modern aspects and problems of regional economy]. Book 4. Orel,
2005, pp 61-63. (in Russ.)

2. Kazennova N.K., Shneyder D.V., Kazennov I.V. [Alteration of chemical composition of grain
products during sprouting]. Khleboprodukty [Bread products], 2013, no. 10, pp. 55-57. (in Russ.)

3. Kuz’mina S.S. Sovershenstvovaniye tekhnologii zernovogo khleba i ego tovarovednaya otsenka
[Improvement of grain bread technology and its commaodity assessment. Abstract of a dissertation for
candidacy of engineering sciences]. Kemerovo, 2006.

4. Naumenko N.V. [Opportunities for using biotechnologies in food production]. Aktual’naya
biotekhnologiya [Actual biotechnology], 2013, no. 2 (5), pp. 14 — 17. (in Russ.)

5. Nilova L.P., Malyutenkova S.M. [Innovative food products in the formation of regional com-
modity systems]. Nauka Krasnoyar’ya [Science of Krasnoyarie], 2016, no. 5(38), pp. 161-174. (in
Russ.)

6. Nilova L.P., Vytovtov A.A., Naumenko N.V., Kalinina 1.V. Consumer properties of fortified
foodstuff management. Bulletin of the South Ural State University. Ser. Economics and Management,
2011, iss. 20, no. 41(258), pp. 185-191. (in Russ.)

7. Potoroko 1.Yu., Fatkullin R.1., Kalinina 1.V. Quality and safety control of the water used in
food production. Bulletin of the South Ural State University. Ser. Economics and Management,
2013, vol. 7, no. 1, pp. 165-169. (in Russ.)

8. Potoroko 1.Yu., Fatkullin R.1., Tsirul'nichenko L.A. The system approach to water treatment
technology for food production. Bulletin of the South Ural State University. Ser. Economics and
Management, 2013, vol. 7, no. 3, pp. 153-158. (in Russ.)

9. Shneyder D.V. [Macaroni products made of whole-grain and sprouted wheat grains]. Khlebo-
produkty [Bread products], 2010, no. 8, pp. 56-59. (in Russ.)

10. Shneyder D.V., Kazennova N.K., Kazennov 1.V. [method of determining biological availabil-
ity of gluten-free raw material, macaroni and bakery products using test objects — the Tetrahymena
pyriformis infusorias]. Khleboprodukty [Bread products], 2012, no. 7, pp. 36-37. (in Russ.)

11. Shneyder D.V., Lazutkin A.A. [Rheological properties of dough made of whole-grain and
sprouted wheat grains]. Materialy 4-y konferentsii molodykh uchénykh i spetsialistov institutov otdele-
niya «KHraneniya i pererabotki sel’skokhozyaystvennoy produktsiin Rossel’khozakademii « Nauchno-
innovatsionnyye tekhnologii kak osnova prodovol ’stvennoy bezopasnosti Rossiyskoy Federatsii» [Pro-
ceedings of the 4" Conference of young scientists and specialists of institutions belonging to the devi-
sion of Storage and processing of agricultural products of the Russian Agricultural Academy “Re-
search and Innovative Technology as a Basis of Food Security of the Russian Federation™]. Moscow,
2010, pp. 244-246. (in Russ.)

12. Krasulya Olga, Bogush Vladimir, Trishina Victoria, Potoroko Irina, Khmelev Sergey, Si-
vashanmugam Palani, Anandan Sambandam. Impact of acoustic cavitation on food emulsions // Ultra-
sonics Sonochemistry. — 2016. — V. 30. — P. 98-102. DOI: 10.1016/j.ultsonch.2015.11.013

13. Naumenko N.V., Kalinina 1.V. Sonochemistry effects influence on the adjustments of raw
materials and finished goods properties in food production. Solid State Phenomena, 2016, vol. 870,
pp. 691-696. DOI: 10.4028/www.scientific.net/MSF.870.691

14. Pyler E.J. Baking science and technology. Kansas State, Sosland, 1988, pp. 850-910.

15. Rosell C.M., Rojas J.A., de Barber B. Influence of hydrocolloids on dough rheology and
bread quality. Food Hydrocolloids, 2001, vol. 15, pp. 75-81. DOI: 10.1016/S0268-005X(00)00054-0

16. Sciarini L.S., Ribotta P.D., Leon A.E., Perez G.T. Incorporation of several additives into glu-
ten free breads: Effect on dough properties and bread quality. Journal of Food Engineering, 2012, vol.
111, pp. 590-597. DOI: 10.1016/j.jfoodeng.2012.03.011

BecTtHuk KOYprlY. Cepus «luweBbie 1 BUOTEXHONOTUNY.
2018. T. 6, Ne 4. C. 52-60 59


https://elibrary.ru/contents.asp?id=33850477
https://doi.org/10.1016/j.ultsonch.2015.11.013
https://doi.org/10.4028/www.scientific.net/MSF.870.691
https://doi.org/10.1016/S0268-005X(00)00054-0
https://doi.org/10.1016/j.jfoodeng.2012.03.011

MuweBble NHrpeaneHTbI, Cbipbe U MaTepuansbl

Natalia V. Naumenko, Candidate of Sciences (Engineering), Associate Professor of the Depart-
ment of Food Technology and Biotechnology, South Ural State University (Chelyabinsk), Naumen-
ko_natalya@mail.ru

Anastasia V. Paymulina, postgraduate student of the Department of Food Technology and Bio-
technology, South Ural State University (Chelyabinsk), aaaminaaa@mail.ru

Evgeniya V. Slobozhanina, full-time master’s degree student of specialty 19.04.01 “Biotechnol-
ogy” of the Department of Food Technology and Biotechnology, South Ural State University (Chel-
yabinsk), kissiiing@bk.ru

Kristina A. Poroshina, full-time master’s degree student of specialty 19.04.01 “Biotechnology”
of the Department of Food Technology and Biotechnology, South Ural State University (Chelya-
binsk), kissiiing@bk.ru

Received September 14, 2018

OBPA3EIl HUTUPOBAHUS FOR CITATION
Hcnons30BaHUEe MPOPOIICHHOTO 3¢pHA MIICHUIBI B Naumenko N.V., Paymulina A.V., Slobozhanina
HPOM3BOJCTBE Xieba u xne6oOynounbix u3genuii / H.B. E.V., Poroshina K.A. The Use of Sprouted Wheat Grains
Haymenxko, A.B. Iaiimynuna, E.B. Cino6oxxanuna, K.A. in Production of Bread and Bakery Products. Bulletin of
IMopownHa // Bectauk IOVpI'Y. Cepus «[luiueBbie u the South Ural State University. Ser. Food and Biotech-
ouorexsonorum». — 2018. — T. 6, Ne 4. — C. 52-60. DOI: nology, 2018, vol. 6, no. 4, pp.52-60. (in Russ.) DOI:
10.14529/food 180407 10.14529/food 180407

Bulletin of the South Ural State University.
60 Ser. Food and Biotechnology. 2018, vol. 6, no. 4, pp. 52-60


mailto:aaaminaaa@mail.ru
mailto:kissiiing@bk.ru
mailto:kissiiing@bk.ru

