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BapuaHTbl 3aMOpPO3KH M0JIy(padpUKATOB U3 OMOAKTUBUPOBAHHOMN
NIIEHUIbI B TEXHOJIOTHH XJ1e0a 3¢6PHOBOIO

Hanexna H. Anéxuna *  nadinat@yandex.ru 0000-0002-3317-9858
Wpuna A. bakaesa '  irina_losevo@mail.ru 0000-0001-8738-1632

1 BopoHEKCKHit rOCYIapCTBEHHbI YHUBEPCUTET HHXKCHEPHBIX TEXHOJIOTHH, p-T PeBomronumu, 19, r. Boporex, 394036, Poccus
AnHoTanmsi. B Hacrosimiee Bpemsi aKTyaJIbHBIMH  SIBIISIIOTCS MCCJICJOBaHMS, IIOCBSIICHHBIE 3aMOPaXHMBaHHIO T0iy(adbprkaTo
XJIeOOIEKapHOTO IPOU3BOJICTBA U T'OTOBBIX XJI€000YIOYHBIX M3/IENINi, 0COOCHHO U3 OMOaKTHBHUPOBAHHOT'O 3€PHA MILCHUIIBI, TAK KaK JaHHAs
MPOJYKLHUS UMEET NPOPUIAKTUIECKYIO0 U (DyHKIMOHAIBHYIO HAIPABJICHHOCTh 32 CYET IIEHHOTO XMMUYECKOro cocTasa. [loaTroMy Ha mepBoit
CTaJMM M3YyYald BIUSHMAEC BAPHAHTOB 3aMOPAXMBAaHHS HA U3MEHEHHE TEMIIEPATYPhl U CKOPOCTH 3aMOPaXMBaHHs Oy padpukara, Ha BTOPOi
— OLICHMBAJIM OPraHOJENTHYECKHE M (PU3NKO-XUMHYECKUE MTOKA3aTeNl KayecTBa xJjieba, MOJyYeHHOTO ¢ IMPHUMEHEHHUEM Pa3HBIX BapUAHTOB
3aMOpaXMBaHHs, HA TPEThEH — CTPOMIIM LMKIOrPaMMBbI Ipoliecca NPUTrOTOBICHUS Xj1eb0a Ha OCHOBE 3aMOPOXXCHHBIX MOIy(hadpHuKaToB U3
O0MOaKTUBUPOBAaHHOW mICHUIB.. OOBEKTaMH HCCIICAOBaHUS SBISUIMCH 00pas3ibl Noy(paOdpuKaToB M3 OWOAKTHBHPOBAHHOW MIICHHMIB,
MIPUTOTOBJICHHBIC C IPUMEHEHUEM YETHIPEX BapHAHTOB 3aMOPaXMBaHHMs MOIy(paOpHUKaTOB: TECTa IOCJIE 3aMeca, TECTOBBIX 3arOTOBOK IOCIIE
(hopMoOBaHUs1, PacCTOMKH U C TOTOBHOCTHIO Ha 70-75 %. YkazaHHbIe 00pa3iibl IOIBEprajiy HIOKOBOM 3aMOpo3Ke MpH Temrepatype -35 °C no
JIOCTHIKEHUS TeMIeparypsl B ieHTpe -18 °C. B pe3ynbpTare ncciegoBaHuii yCTaHOBIEHBI TPU MEPUO/IA IpoLiecca 3aMOpaKUBaHUs 7S TECTa,
TECTOBBIX 3arOTOBOK U IOJIBBIIEUEHHBIX M3Aenuid u3 OuoaxtuBuOpoBaHHOro 3epHa miueHUnbl. Haubonpiuel Oblaa MPOAOHKUTENILHOCTD
3aMopakuBanust 10 -18 °C nomny¢abpuKaToB MOBBILICHHON CTENEHH TOTOBHOCTH (BapuaHT Ne 4), HAMMEHbIIECH — ITPU 3aMOPAKUBAHUH TECTa
nocie 3ameca (Bapuant Ne 1). Hamrydiume opranonentuueckue 1 GU3MKO-XUMHUUECKUE [T0KA3aTeNH KaueCTBa FOTOBBIX 3/IeIMil HAOII0AaIINCh
B oOpasuax xjeba, mpuroToBieHHbIX 0 BapuaHTaMm Ne 1 u Ne 4. Ha ocHOBe MpoOBeICHHBIX HCCIEIOBAaHUN pa3paboTaHa TEXHOJIOrus xijeba
«AHCOpII» M NOCTPOSHBI IUKJIOrPAMMbl, BU3YAIbHO OTPAKAIOLIME OCHOBHBIC CTAAUH €r0 TEXHOJOIHUECKOro MPoLecca.

KuatoueBble ci10Ba: 0HOAKTHBUPOBAHHAs IIICHUIA, Oy (habpUKaT, 3aMOpakKUBaHHUE, 36PHOBOIT XJ1e0, MOKa3aTesIl KauecTBa.

Options for freezing semi-finished products from bioactivated wheat
in grain bread technology
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Abstract. Currently, studies on the freezing of semi-finished bakery products and finished bakery products, especially from bioactivated wheat grain,
are relevant, since these products have a preventive and functional orientation due to their valuable chemical composition. Therefore, at the first stage,
the effect of freezing options on the change in temperature and freezing rate of the semi-finished product was studied, at the second - the organoleptic
and physic-chemical quality indicators of bread obtained using different freezing options were evaluated, at the third - the cyclograms of the bread
preparation process based on frozen semi-finished products from bioactivated wheat were built. The objects of the study were samples of semi-finished
products from bioactivated wheat prepared using four options for freezing semi-finished products: dough after kneading, dough blanks after molding,
proofing and with a readiness of 70-75 %. These samples were subjected to shock freezing at a temperature of -35 °C until the temperature in the center
reached -18 °C. As a result of the research, three periods of the freezing process were established for dough, dough blanks and semi-baked products
made of bioactivated wheat grain. The longest was the duration of freezing to -18 °C of semi—finished products of an increased degree of readiness
(option Ne 4), the shortest was when freezing the dough after kneading (option Ne 1). The best organoleptic and physico-chemical indicators of the
quality of finished products were observed in bread samples prepared according to variants Ne 1 and Ne 4. Based on the conducted research, the Icebread
bread technology was developed and cyclograms were constructed that visually reflect the main stages of its technological process.

Keywords: bioactivated wheat, semi-finished product, freezing, grain bread, quality indicators.

13 OMOAKTUBHUPOBAHHOW MIIIECHUITBI OOTATHI KIICT-
4aTKOH, BUTaMUHaMH Ipynnsl B, E, Makpo- U MUk-
pOdJIEMEHTaMH, HE3aMEHMMOM aMHHOKHCIIOTON —
TU3UHOM. B CBSI3M ¢ 3TUM Bce OOJTBIIE POSHUIHBIX
TOPrOBBIX CETEH CHELHATU3UPYETCS Ha BBITYCKE
3epHOBOTO XJ1e0a Kak IpOIyKTa AJIsl IPaBUIBHOTO,
3nopoBoro nutanus [3—6]. TexHosorust ero mpu-
TOTOBJICHUSl ~ SIBIIIETCA  pecypcocOeperaromei,
B HE OTCYTCTBYET CTaiMs IOIYy4YEHHs MYKH H3
3epHa, OJJHAKO OHA BKIIOYAE€T TEXHOJOTHYECKHE
9Tarbl HaOyXaHusl ¥ NPOPAIIMBaHUS, IJIsI KOTOPBIX
JIOJDKHO OBITh HWCIOJB30BAHO JOTOJHUTEIBHOE
CrelHaIn3upoBaHHoOe 00opynoBanue [7—12].

BBenenue

ObecnieueHne HacelneHUs TpakAaH Haiel
CTpaHbl 0€30MacHBIMU, KaYeCTBEHHBIMU H (YHK-
OUOHATBHBIMH H3JIEJIUSIMH, B TOM YHCIIE XJ1e000y-
JIOYHBIMH, SIBJISICTCS BA)XKHEUMIIMM HANpaBJIE€HUEM
rocyJapcTBeHHOM nonuTtuku Poccuiickoit @enepa-
i [1, 2]. TlosTomMy pacumpeHue accopTHMEHTa
MIPOIYKTOB IS 3/I0POBOTO TUTAHUSI C UCIIOJIb30Ba-
HHEM JIOCTYITHOU ChIPbEBO 0a3bl SBJISETCS OJJHAM U3
MEPCIEKTUBHBIX HANPABICHUN MHUILEBOM MPOMBIILI-
JIEHHOCTU. J[aHHOMY HAalpaBJICHUIO COOTBETCTBYET
TEXHOJIOTHS 3EPHOBOTO XxJieba, KOTOPBIA HMeeT
BBICOKYIO THIIECBYIO, OMOJIOTHYECKYIO LIEHHOCTHIO
1 QYHKIHMOHABHOCTD. XJ1€000YIOUHbIC H3IEIUs
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st Toro 4ToOBl PACHIMPHTH ACCOPTUMEHT
3epHOBOTO XJ1e0a 1 cAenaTh ero 0ojee JOCTYIHBIM
JUTST OOJTBITITHCTBA TIOTPEOUTEIEH, MOYKHO MCIIONB30-
BaTh TEXHOJIOTUH 3aMOPaKMBaHUs MOy hadbpruKaToB
13 OMOAKTUBHPOBAHHOW MIIEHHUIIBI C MOCIEAYIOINM
JIOTIEKaHUEM KaK Ha OONBIINX MPEANPHUITHSX, TaK
Y Ha TPEANPHATUSIX MaJIOW MOIIHOCTH, B OCTPOB-
Kax I10 MPOAaXKe M3JeJIUil B TOPrOBBIX LIEHTpax U
JIPYTHX MOOHMJIBHBIX TOUKax mutanus [13-17].

Ha coBpemenHOM 3Tame uHTepec B XieOore-
KapHOW OTpaciy NpPHUBJIEKAIOT CIOCOOBI IOIyYeHHs
3aMOpOKEHHBIX N0y (HhaOpHKATOB, a TAKKE TOTOBBIX
u3genuii U3 HuX. OJHAKO AaHHBIX O MOJyYCHHH
UX C IPUMEHEHHEM OHMOAaKTHBHPOBAaHHOTO 3€pHA
MIIEHHUIIBI HEOCTATOYHO.

Leas paGoTbl — BEIOOpP BapHaHTOB 3aMoO-
po3ku TOITy(haOpUKaTOB M3 OMOAKTHBUPOBAHHOMN
MIIEHHUIBI C HENbI0 BBINIEKAaHUS 3€pPHOBOTO XJeba
C yJIy4IIEHHBIMH OPraHOJENTHYECKUMHU U (PU3HKO-
XUMHUYECKUMU CBOMCTBAMH.

HUccnenoBanusi ObUM TPOBEACHBI B 3 CTaHU:
Ha 1-i cTaguM yCTaHABIMBAIM, KaK BIHSIOT
BapUaHTHl 3aMOPO3KU Ha TIEpEMEHY TeMIIepaTyphl
1oy (aObpUKaTOB U CKOPOCTH UX 3aMOPaKUBAHUS,
Ha 2-§ CTaJuM NUIa OIEHKA OPraHOJENTHYECKHX
1 (U3MKO-XUMHYECKHX CBOMCTB KadecTBa Xieba

post@vestnik-vsuet.ru

IIPY IPUMEHEHUN PA3IMYHBIX BAPUAHTOB 3aAMOPAXKU-
BaHUs; HA 3-1 CTaUH LIJIO IOCTPOCHUE LIUKIIOIPaMM
npolrecca IPUroTOBJICHUS X1eoa.

MartepuaJibl H METOABI

OObeKTaMi UCCIICTIOBAHMUS SBJSUIUCH YETHIPE
00pasia 3aMopoxkeHHBIX 110 -18 °C moydabprikaros
U3 OMOAKTUBHPOBAHHOW IIICHHIBI M U3/ENUS Ha
UX OCHOBE!

3aMopakuBaHue Ttecta mpu t= -35°C
nocie 3ameca (BapuanT 1)

3aMOpaKMBaHHE TECTOBOH 3arOTOBKH MpPHU
t = -35 °C nocne hopmoBanust (BapuaHt 2)

3aMOpa)XMBaHNWE TECTOBOW 3aroTOBKH IIPH
t = -35 °C moce paccroiiku (BapuanT 3)

3aMOPaKMBAHME TECTOBOW 3arOTOBKHU C TOTOBHO-
crhio Ha 70—75% npu t = -35 °C, mpeBapuTeIbHO OXJia-
JKJICHHOM TIOCNE BBINIEYKH 10 Temreparypsl 35 °C B
LIEHTpPE MOJTyBBIIIEYeHHOT 0 XJ1e0a (BapuaHT 4)

[Toy4yenue 3epHOBOI MacChl M3 OMOAKTUBH-
POBAHHOHM NIIEHUIIBI ¥ TECTa HA €r0 OCHOBE IO
no cxeme (pucyHok 1, 2).

INoxkazarenu kauecTBa Xyeba U3 3aMOPOKEHHBIX
noiy¢$abpukaToB U3 OHOAKTHBHPOBAHHOTO 3€pHA
MIIEHUIBI n3ydanu ciycTs 19 + 1 4 mocne Boime-
KaHMS 110 OOIIETIPHHATEIM METOINKAM.

3EPHO ITIIEHMIIBI 3-ro KJIACCA
WHEAT GRAIN 3 CLASS

v

OUMCTKA
CLEARING

v

MOMKA
WASHING

Weed and grain impurities

\ TIpumMecu copHBbIE U 3epHOBBIE

Bona
U3 Pa3BOAHOM ceTn
Water from the drawbar SWELLING

(npopomkuTensHOCTh 2224 4 pu Temmneparype 19+1°C)

HABYXAHUE

(duration 22-24 hours at temperature 19+1°C)

—>
network \ v
MOWKA

WASHING

v

(mpopomkurensHocTh 11-12 4 mpu remnepatype 19+1 °C)
GERMINATION (duration 11-12 hours at temperature 19+1°C)

IMPOPAIIIMBAHUE

h

MOWMKA
WASHING

v

BUOAKTHUBUPOBAHHOE 3EPHO IMIIEHUIIBI
BIOACTIVATED WHEAT GRAIN

v

WU3MEJIBYEHUE HA JUCIIEPTATOPE
GRINDING ON A DISPERSANT

v

WU3MEJIBYEHHOE BUOAKTUBMPOBAHHOE 3EPHO ITIIEHMIIbI
CRUSHED BIOACTIVATED WHEAT GRAIN

PI/ICYHOK 1. CDYHK]_[I/IOHaJ'ILHaSI CcXeMa IMOJyYCHU H3MEJIbYEHHOMN
Figure 1. Functional scheme for obtaining crushed grain mass
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Jpoxokn xnedonekapHbie
IIPECCOBAHHBIC
Pressed baking yeast

Coup nuieBas
Food salt

Macio PacTUTECIILHOC
Vegetable oil
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H3menpueHHOE OHOAKTUBHU-
POBaHHOEC 3€PHO MIICHUIBL
Crushed bioactivated
wheat grain

Cyxast nIeHn4YHas KJIeHKOBUHA
Dry wheat gluten

MOJTOTOBKA
K [TIPOU3BOJICTBY, w fzzg/lgyc TE_CzTéi o
JIO3UPOBAHUE | W:=48,0%, t. =

PREPARATION FOR
PRODUCTION, DOSING

KNEADING THE DOUGH
Wr = 48,0%, tr = 28+1°C

AckopOuHOBas KHCIOTa
Ascorbic acid

Monounas CBIBOPOTKaA HaTypaJibHas
Natural whey

Bona nutheBas
Drinking water

Pucynok 2. ®yHKIMOHANIBHAS CXeMa NOJIyUYeHHs TeCTa Ha OCHOBE M3MENIbUYEHHOM 36PHOBOM MacChl
Figure 2. Functional scheme for obtaining a dough based on crushed grain mass

OOcyxxnenue

Ha 1-ii craguu OIBITOB OTMETHIIM, YTO
noyhaOpuKaThl, B3STHIC M3 PA3HBIX ATANIOB TEXHO-
JIOTUYECKOTO TIPOIlecca M OTIPABJICHHBIC B KaMepy
Ha 3aMOPO3KY, UMEITH PA3HOE BPEMs 3aMOPaKHBAHHS
110 -18 °C u Hayao nepuoia KpUucTamuiooopa3ona-
Hus (pucyHok 3 a).

Beutn oTMEYeHBI BaKHBIE 3Talbl Ipoliecca
3aMOpO3KH ToyhadbpuKkaToB: Ha 1-M 3Tame 1o
OXJIOKJICHUE OT HAYaJIbHOW TEeMIIepaTypbl 00pa3lioB
(st oopastia Ne 1-25 °C, ayst obpasiia Ne 2-26 °C,
st oopasta Ne 3-32 °C u st oopasta Ne 4-35 °C)
110 0 °C (Havyaio KpUCTAIUTU3AIMH BJIarH); Ha 2-M dTarie
1o Kpucraiwioodpazosanue ot -0,5 1o -5 °C; Ha 3-M
sTane ObUIO IpoMep3anue 10 Temrieparypsl -18 °C.

Taxk, m1s obpasma Ne 1 mepBbIii 3Tar coCTaBHII
ot 0 1o 16 muH, 2-ii — ot 16 10 31 muH, TpeTHii —
ot 31 no 66 muH, 1711 oOpasua Ne 4 iepBbIit, BTOpOH,
Tpetuit atanbl — ot 0 o 28 muH, oT 28 1m0 48 MuH,
oT 48 10 90 MUH COOTBETCTBEHHO.

BrisiBurny, 4to BpeMst 3aMopo3ku Jo -18 °C
HauOoubiee B o0Opasiie Ne 4, HauMeHbIIee — B 00-
pasie Ne 1. D10 00yCII0BICHO MEHBIIIMM COJISpIKa-
HUEeM B oOpasne Ne 4 cBOOOJHOMN Biaru, mo3ToMy
JUIS €TO  3aMOPO3KH HYXKHO OOJIbIlIe BPEMEHH.
TectoBas 3arotoBka mis obpasma Ne 1 Opiia or-
npaBJicHa B KaMepy IS 3aMOPO3KH TOCIIe 3ameca.
CrpyKTypa 3aroTOBKY ObL1a IJIOTHOM, Mea OOJTBIIYIO
TETIONPOBOTHOCTh B CPABHEHUH C Pa3pPhIXJICHHBIMU
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TECTOBBIMH 3aroTOBKamu 00pasiioB Ne 2 1 3, I03TOMY
ObIcTpee 3aMoOpaKMBalach 10 HYXKHOW TemImepa-
Typbl -18 °C, obpazeny Ne 3 mocne paccroiiku Obu1
MOMeEIIEH Ha 3aMopo3Ky. Ero ctpykrypa Ob1a 6oiee
Pa3pBIXJICHHOH B CpaBHEHUH C OT(OPMOBAHHBIM 00-
pastioMm Ne 2, 103TOMY MEJICHHEEe 3aMOPaKHBAJIACh.

IMpu 3amMOpo3Ke TecTa yUUTHIBACTCS CKOPOCTb.
Mpl 3HaeM, 4TO NMPHU MEJICHHOH 3aMOpO3Ke Bara
nepepacnpenensercss 1 oopasyeT KpyIHblE KpH-
CTaJUIBl JIbJAa B MEXKJIETOUYHOM IPOCTPAHCTBE.
IIpu OpIcTpOI 3aMOPO3KE WM YCKOPEHHUH TeTlIOo-
0TBOJIa HET MPOIOPIIMOHATIBHOTO YCKOPEHHUS ITepe-
MEILEHHS BJIark U KPUCTAJUIBI JIbJa (opMUpyrOTCS
B MECTaX ECTECTBCHHOI'O paclpelesieHHs BIary,
MMEIOT MaJCHbKUH pa3Mep M MEHbLIE HAPYLIAIOT
cTpyKTypy npoaykra [19, 20].

Uepes 5 muH 3amMopo3ku B kamepe mpu -35 °C
CKOPOCTB 3aMOPa)KHBaHHS! CHIKaslach BO BCEX MPo0ax,
UCKJIIOYEHHE cOCTaBis1 oOpasen Ned, tam oHa
yMeHbIIanack ciyctsa 10 MuH nociie Havyasa 3aMo-
paxuBaHus (pUCYHOK 3 0).

Haubonpmias ckopocTs 3aMOpO3KH IOCIE
5 mun Obi1a B obpasiie Ne 1 (2,12 °C/MuH), HAaUMEHb-
miasi — B oopasue Ned (1,18 °C/muH), 4TO CBS3aHO
c Ooyilee TIIIOTHOM, HEPa3pPBIXJIEHHOW CTPYKTYpOU
3aroToBKA B obOpasime Ne 1 u GonbpIIMM KOJHYE-
CTBOM CBOOOJHOH BJIaTd B OTJIMYUE OT MMOPUCTOMN
CTPYKTYPHI MSIKHIIA TOTYBBIIICYEHHOTO MOy (had-
pukara (oopazer Ne 4).
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Ha 2-M oTane onbITOB OIICHUBAIN Ka4ECTBO
W3JICNAIA 110 OPTaHOJIEITHIECKUM 1 (DH3HKO-XMMUYe-
CKMM CBOWCTBaM (PUCYHOK 5a, 6). HanOGompimii
yaenbHEI 00BeM (245 cm*/100 1.) 1 hopMoyCTOii-
ynBocTh (0,29) mmen obOpasenr Ne 4, B KOTOpOM
IaHHbIe 3HaYeHus ObLin Oosbiine Ha 4,8 u 10,3 %,

post@vestnik-vsuet.ru

10,2 u 27,6 %, 16,32 u 34,5 % B cpaBHEHUH ¢ 00-
pasiamu Ne 1, 2, 3 COOTBETCTBEHHO.

VYcraHoBunM, uTo HauOonbILas yAeNbHAs
nabyxaemocts (290 cm®) Gb11a y o6pasua Ne 4, ee
3HaYeHHe OOJbIIe B CpaBHEHUH ¢ oOpastamu Ne 1,
2u3nal7, 6,5u93 % cooTBeTCTBEHHO.
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Pucynok 3. JluHamMuka H3MEHEHHUS TEMIIEPATYPHI B LIEHTPe 00pa3ioB (a) 1 CKOpoCTH uX 3amopaxuBanust (0) B mportecce
3aMOpaXUBaHUs (TP EPHUOJIa KPUCTAIOO0pa30BaHus yKa3ans! it o6pasia Ne 1 u o6pasma Ne 4)

Figure 3. Dynamics of temperature changes in the center of samples (a) and their freezing rate (b) during freezing (three
periods of crystal formation are indicated for sample Ne 1 and sample Ne 4)
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Figure 4. Porosity (a), specific swelling and specific volume (b) of bread samples based on frozen semi-finished
products from bioactivated wheat
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Characteristics of quality indicators for bread samples
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Pucynox 5. Opranonentuueckue TmOKa3zaTeld KadecTBa xjieba HAa OCHOBE 3aMOPOXKEHHBIX MOJy(hadpukaToB
13 OMOAKTHBUPOBAHHOM MMIICHHIIBI

Figure 5. Organoleptic indicators of bread quality based on frozen semi-finished products from bioactivated wheat
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Bce o0pasiiel uMenn 37IaCTHIHBIN MSKHIIL,
HCXHYIO0 KOHCUCTCHIIUIO BO BPEMs pa3KCBbIBAHU .
Jlyurimmu 1o kayecTBy ObUTH 00pa3ibl xjaeda Ne 1
u Ne 4 (pucyHok 5, 6).

Pe3ynpraTel OMBITOB CTalli OCHOBOW ISt
pa3pabOTKH TEXHOJIOTHH XJieOa «AHCOpIm» HAa OCHOBE
3aMOPOXKEHHBIX MOy (HhaOpHUKaTOB.

Ha 3-m aTane cTpormy HUKIOTpaMMbI H3TOTOB-
TieHust xJieba «AKCOpIm) ¢ IPUMEHEHHEM BEIOPaHHBIX
BAPUAHTOB 3aMOpaXuBaHus | 1 4 (PHCYHOK 7).

post@vestnik-vsuet.ru

(b)

Pucynok 6. Buennuii Bun (@) u ctpykrypa nopucroctu (b)
00pa310B xje6a Ha OCHOBE 3aMOPOKEHHBIX 1Oy hadpuKa-
TOB U3 OMOAKTHBHPOBAHHON mineHuIbl: 1 — oOpaszer Ne 1;
2 — obpazen Ne 2; 3 — oOpazert Ne 3; 4 — oOpazen Ne 4

Figure 6. Appearance (a) and porosity structure (b) sample
bread based on frozen semi-finished products from bioac-
tivated wheat: 1 — sample Ne 1; 2 — sample Ne 2; 3 —sample

100 4

Temperature in the center
of the sample, °C
=

Temneparypa B 1ieHTpe o6pasia, °C

npo}lOJ'I)KI/ITeJTBHOCTB Tporecca, MUH
Duration of the process, min

1— 3amec; 2— 3aMOpaXHBaHME; 3 — XpaHEHHE; 4 — pa3MOpaKUBaHUE;
5 — 6poxenue, popMoOBaHUE U PACCTOWKA (TECTOBOM 3arOTOBKH MacCoi

0,07 kr); 6 — BBINCYKa

1 — kneading; 2 — freezing; 3 — storage; 4 — defrosting; 5 — fermentation,

molding and proofing (of a test piece weighing 0,07 kg); 6 — baking

(@)

Ne 3; 4 — sample Ne 4

100

80

R

" 60
10

120

of the sample, °C

Temperature in the center

v 150 210 270 330 390 405

3 68 128 135 140 145 155 3

HpOlIOJDKPITeIILHOCTL Tpouecca, MUH
Duration of the process, min

Temneparypa B ieHTpe obpasia, °C

1 - 3amec, Opoxenue, pasnenka, GpopMoBaHHE, paccToika (TECTOBOI
3arotoBku Maccoit 0,07 kr); 2 — Beimeuka (qo rotoBHoct Ha 7075 %);
3 — oxnaxaenue (10 35 °C); 4 — 3amMopakuBaHue; 5 — XpaHEeHUE; 6 — pa3Mo-
PaXUBaHUC, 7 JIOTICKaAHHUE

1 — kneading, fermentation, cutting, molding, proofing (of a test billet
weighing 0,07 kg); 2 — baking (until 70-75 % ready); 3 — cooling (up to 35 ° C);
4 —freezing; 5 — storage; 6 — defrosting; 7 — baking

(b)

Pucynok 7. Ilukmorpamma mporiecca MPUTOTOBICHHUST Xieba «AWcOpIm» Ha OCHOBE 3aMOPOXKEHHOro Tecta (a) u
3aMOPOKEHHOTO IOy (hadpHKaTa MOBEIIICHHOW CTEIIEH TOTOBHOCTH (b) N3 OHOAKTHBUPOBAHHOM ITIIICHUTIHI

Figure 7. Cyclogram of the process of making Icebread bread based on frozen dough (a) and frozen semi-finished product of

increased readiness (b) from bioactivated wheat

3ak/ouyenne

Basupysice Ha onblTax, ycTaHOBWIM 3 3Tana
Hpoliecca 3aMOPO3KU JUIsSl TECTA, TECTOBBIX 3arOTOBOK

HOCTPOCHBI IIUKJIOTPaMMBI IIpOIecca MPHUTOTOBIIC-
HUSA XJ1e0a «AcOp M) ¢ MPUMEHEHHEM BBIOpaHHBIX
3aMOPOXKEHHBIX IMOTYy(PaOpPUKATOB U3 OHOAKTHBUPO-
BaHHOM rmreHAITH! No 1 1 Ne 4, Ha KOTOPBIX OTpaKeHbI

U TIOJTyBBITICUCHHBIX U3JICNUI U3 OMOaKTUBUPOBAH-
HoOU mmeHuIpl. OnpezieNieHa MpoJ0DKUTEIbHOCTD
uX 3amMopakuBaHus 10 -18 °C B 3aBHCHUMOCTH OT
criocoba mpurotopieHus. HanbGombliee KOIMYECTBO
BpPEMEHH JI0 yKa3aHHOH TeMmepaTypsl TpeOOBaOCh
Ha 3aMopaknBaHne oOpasna No 4, HanMeHbIIee —
Juist oopasia Ne 1. HauGosbIry o CKOpoCcTh 3aMOPO3KU
nocie 5 MuH umen obpaszery Ne 1, HAUMEHBIIYIO —
obpazerr Ne 4. B xo/ie OIIEHKM OpPTraHONCTITHYECKUX H
(IBUKO-XMMHUYECKUX CBOWCTB KadecTBa 3EPHOBOTO
xJie0a YCTAHOBJICHBI MIPEUMYIIIECTBA €r0 IMOTYUCHUS
1o BapuaHTy | (3aMOpaKUBaHIeE TeCTa ITOCIIE 3aMeca),
4 (3aMOpa’kKMBaHKE TOJTYBBINICYCHHOTO TOTyhadpw-
kara). Ha ocHOBE mNpOBEICHHBIX WCCIECIOBAHUI
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OCHOBHBIE ATaIlbl TEXHOJIOTUYECKOT0 IPOLECCa.

[lomyueHHble fJaHHBIE CBUAETENBCTBYIOT
0 LeJIeCOO0Pa3HOCTH  IPUMEHEHHsSI BBIOPAHHBIX
BapHAHTOB B TEXHOJOTUM W3TOTOBJIEHUS Xjeba
Ha OCHOBE 3aMOPOXKEHHBIX MOy(padpuKaToB u3
OMOaKTHBHUPOBAaHHOM MIIEHHNBI. JTO OyHmeT cro-
coOCTBOBaTh MOOWIBHOCTH TPOWU3BOICTBEHHBIX
IIPOLIECCOB, COKPAILEHUIO BPEMEHH IIPUTOTOBJICHUS
U3JEIUH, 4TO aKTYJIbHO IS IPEAIPUATHI MaJIOi
MOIIHOCTH. BBIOpaHHbIE BAPUAHTHI TAKKE ITO3BOJIAT
TOBBICHTB 3 ()EKTHBHOCTH MPOM3BOJICTBA MPEAIPUSITHIA
1O BBIPaOOTKE 36PHOBOIO XJieba 3a CUeT CHIKCHUS
moTeph Ha Opax.
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