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AHHoTanusl. B uccnenoBaHuu NpeicTaBieH CPAaBHHUTEIBHBIA aHAJIM3 OPraHOJCNTHYSCKUX U (H3MKO-XMMHUYECKUX MOKa3areiaed MsTH
00pa3LoB LEIbHO3EPHOBOrO XJ1eba, BHIPAOOTAHHOIO C IPUMEHEHHEM PA3IMYHBIX 3aKBACOK HA OCHOBE XMeJIeBbIX IHiIeK. OleHKa KayecTBa
NPOBOJMIIACH TI0 IMOKa3aressiM: (opMa, MOBEPXHOCTh, IBET, MPOMEUYEHOCTh, MMOPUCTOCTh, MPOMEC, BKYC M 3amax, a 3aTeM BCe 00pasibl
conoctapisuiick ¢ nokazaHusiMu ['OCT u cpaBHuBanmuch Apyr ¢ apyrom. [lo pesynpraram aHanm3a moka3aTellell KauecTBa BBISBICH
peLenTypHbIA COCTaB, KOTOPBIH 00JaaeT Hanboaee MepCrHeKTHBHBIMU XUMUUYSCKUMU M (PU3HMYECKMMH XapakTepucTukaMu. Bcee oOpasipl
LEeJIbHO3EPHOBOrO Xj1eda ¢ mpeiaraéMbIMU 3aKBaCKaMU 110 OPraHOJENTHYECKUM MOKa3aTesiM COOTBETCTBOBAIN KOHTPOJIBLHOMY o0pasily,
BbIPa0OTAHHOMY I10 KJIACCHYECKOM perentype u TpeboBanusim, ykazanHbM B TOCT. T1o (pH3HKO-XUMHYECKUM [TOKA3aTeIIsIM BCE UCCIIEIyeMbIe
o6Opa3usl Takxke orBevanu Tpedosanusm ['OCT. [Ipumenenue B perentype xieda HeIbHO3epPHOBOTO 3aKBACKH HA OCHOBE XMEJIEBBIX LIMIICK
0JIaronpUATHO CKa3bIBANIOCH Ha OPraHOJICITHYSCKUX MIOKA3aTeNSIX TOTOBOrO MPOAYKTa. [Ipr 3TOM U3/ieius PHOOPETAaIH LBET OT 30JI0THCTOTO
JI0 TEMHO-30JI0TUCTOrO (D0JIee TEMHBIN OTTEHOK y 00pa3ua Ne3 ¢ 1o0aBieHHEM KOPHS COJIOKH B 3aKBACKY), UMEJIH MPUSITHBIC XJICOHbIN BKYyC
W 3arax, CBOWCTBCHHbIC JAHHOMY HAMMEHOBAHUIO u3zenuii. [Ipy oleHKe MOPUCTOCTH YCTAHOBJIEHO, YTO BO BCeX obpasuax, kpome obpasia
Ne3, nabmromaercst Goinee pa3BUTasi CTPYKTypa, HO TIOKa3aTelb He BBIXOJIUT 3a Mpeeibl TpeOoBaHui HOPMAaTHUBHBIX IOKYMEHTOB. B mporecce
XpaHeHust 00pa3oB 1IEIbHO3EPHOBOIO XJ1e0a 0 UCTEeYEHUH 72 YacoB BIAXKHOCTh MSKMIIA yMEHbIIMIACh y oOpasua Nel Ha 1,5%, oOpasua
Ne2 — Ha 2,3%, obpasua Ne3 — Ha 3,1%, obpasua Ned4 — na 3,1%. Ilo nanHOMy mokasatento oOpaser Ne3 He COOTBETCTBOBAN TPEOOBAHUSIM
T'OCT. Ob6pa3ubl xjaeba nembHo3epHOBOro Nel, Ne2 um Ned mo pesynbraraM MpPOBEACHHBIX HCCICAOBAHUI OTBEYAIOT TPEOOBAHUIM
HOPMAaTHBHO JOKYMEHTAIIMH, HO JIYYHINM U PEKOMEH/YEMbIM K BHEAPCHHIO sIBJIsIeTCst oOpaszery Nol.

KiroueBble ciioBa: xi1e0 11ebHO3EPHOBOW, XMeJIeBas 3aKBACKa, OPraHOJICNTHUECKUE MOKa3aTeNnu, GU3NKO-XUMUYECKHUEe MOKa3aTesH,
CPOKH T'OJTHOCTH.

Analysis of the quality indicators of whole grain bread on hop ferments
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Abstract. The study presents a comparative analysis of the organoleptic and physico-chemical parameters of five samples of whole-grain bread
produced using various ferments based on hop cones. The quality assessment was carried out according to the following indicators: shape,
surface, color, baking, porosity, promes, taste and smell, and then all samples were compared with the GOST readings and compared with each
other. According to the results of the analysis of quality indicators, a prescription composition has been identified that has the most promising
chemical and physical characteristics. All samples of whole-grain bread with the proposed ferments according to organoleptic parameters
corresponded to the control sample developed according to the classical recipe and the requirements specified in GOST. According to physico-
chemical parameters, all the studied samples also met the requirements of GOST. The use of whole-grain sourdough based on hop cones in the
bread recipe had a positive effect on the organoleptic characteristics of the finished product. At the same time, the products acquired a color
from golden to dark golden (a darker shade in sample No. 3 with the addition of licorice root to the starter), had a pleasant bread taste and smell
characteristic of this product name. When assessing porosity, it was found that in all samples, except sample No. 3, a more developed structure
is observed, but the indicator does not go beyond the requirements of regulatory documents. During the storage of whole grain bread samples
after 72 hours, the moisture content of the crumb decreased in sample No. 1 by 1.5%, sample No. 2 — by 2.3%, sample No. 3 — by 3.1%, sample
No. 4 — by 3.1%. According to this indicator, sample No. 3 did not meet the requirements of GOST. Samples of wholegrain bread No. 1, No.
2 and No. 4 according to the results of the conducted studies meet the requirements of regulatory documentation, but the best and recommended
for implementation is sample No. 1.
Keywords: whole grain bread, hop starter culture, organoleptic indicators, physico-chemical indicators, shelf life.

BBenenue JBymss nHamboyiee BaXHBIMH (hakTOpaMu
B TeueHne HECKOIBKUX THICSY JIET XJI€0 ORI ycrexa xieba Kak OCHOBHOTO NPOJYKTa [UTaHH
A OCTaercsi OJHUM W3 OCHOBHBIX KOMIIOHEHTOB SIBJIAIFOTCS €ro MpOCTOTa B INTAHC MHTPEAUCHTOB U
palroHa 4eJoBeKa, a MilleHuIa, 0e3yCIIOBHO, sSIBIIS- TNIPUTOTOBIICHHUS], & TAKKE PA3HOOOpa3Ue 311aKOB, KO-
€TCsI CaMbIM BXXHBIM 3JIaKOM B xyieboneueHuu [1]. TOPBIC MOXKHO HCIIOJB30BATD JUIs €10 BBIICUKH [2].
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KauecTtBo npoxykumu onpenensiercs: 6ezonac-
HOCTBIO U IOTPEOUTETBCKIMH XapaKTEPUCTHKAMU.

OueHka KadyecTBa IPOAYKTOB MUTaHKs MOTpe-
OuTeNnsIMM B 3HAUUTETILHOW CTENEHU 3aBUCUT OT UX
BKYCOBBIX CBOMCTB. [IoMUMO TNMILIEBOM IIEHHOCTH U
MPOUCXOXKICHUS TPOAYKTHI JOIKHBI OBITH MIPHAT-
HBIMH IIPH YIIOTpeOIeHNH. DTa OLEHKA 3aBUCHUT OT
BHEIIIHETO BU/IA, (POPMBI, TEKCTYPHI, 3araxa 1 BKyca,
TO €CTh OPTraHOJIENTUYECKUX CBOUCTB [3-5]. 3amax
U BKYC 1I€JIbHO3EPHOBOTO XJie0a Ha 3aKBACKe 3aBHU-
cAT OT hepMeHTHpYIOLIEH MUKPOQIIOPHI U CHIPHS,
UCIIOJIb3YEMOT0 sl IPOU3BOACTBA [6].

3aKBacka HCIIONB3yeTCs IS yIIydIIeHHs Kade-
CTBEHHBIX MTOKazarenel xyeda. OHa npeacTaBsieT co-
00if cMech M3 BOABI U 36pHOBOM MYKH M BKITIOUAET
B ce0s CIIOXKHYIO, HEaCeITHIECKYI0 (pepMEeHTAIOH-
HYIO 9KOCHCTEMY, KOTOPYIO MOKHO HCIIOJIB30BaTh
B KayecTBe M0OaBKH ITPH BEITICUKE Xyie0a. 3akBacka
TaKOKe OKa3bIBAET pPeIlarolee BIMSIHNE Ha Ka9eCTBO
KOHEYHOTO MPOAYKTa, BKJIIOYass aHTUMHKpPOOHOE,
mUTaTeNbHOE, PYHKIMOHAIBHOE felicTre [7].

[IpumeHeHue 3aKBacOK, MPUTOTOBICHHBIX
Ha HaTypaJbHOM PACTUTEIbHOM CHIPbE, B TEXHOJIO-
UM XJeOOomeueHns] OKa3bIBaeT IOJOXKHUTEIHHOE
BO3/IEHICTBHE Ha TEKCTYpY, BKYCOBBIE KauyecTBa,
apoMar, CPOKHM I'OZHOCTU U IHIIEBYIO LIEHHOCTh
MIIIEHNYHOTO U prkaHoro xyeda [8-10].

Hens padoTsl — NpoaHaTU3UpOBaTh MOKA-
3aTeNld KauecTBa LEeJIbHO3EPHOBOIO XJie0a Ha XMe-
JIEBBIX 3aKBACKax.

MaTtepuaJbl 1 METOABI

Ormenka kadecTBa 00pa3IoB xiieda 1o opraHo-
JIENITUYECKUM TOKA3aTelsIM MPOBOAUTCS B COOTBET-
CTBHU C TpeOOBAaHMSIMU HOPMATHBHBIX JOKYMEHTOB
M0 CIEAYIOUIMM TIOKa3aTeNsiM: BHEUIHWH BHJ,
COCTOSTHUE MSKHINA, BKyC 1 3amax [11].

Bremnuii Bun onennBatot 1o ¢opme, cocros-
HHIO TIOBEPXHOCTH, LIBETY, COCTOSIHMIO U TOJILMHE
Kopkd. OTMEYaloT CUMMETPHUYHOCTh M IIPAaBUIIb-
HOCTB (opMBI XJ1ie0a. DopMOBEIE H311ENNST JOTKHBI
COOTBETCTBOBaTh XJEOHOH (opme, 6e3 OOKOBBIX
BHITLIBIBOB. [1010BBIE M311ENUS JOTKHBI UIMETh HE
pacIuIbIBUATYIO GOPMY: OKPYTIIYIO, OBaJbHYIO WIH
MPOA0ITOBaTO-OBATIBHYIO.

Wsnemns [OIDKHBI MMETh IIIaAKYIO IIOBEpPX-
HOCTB, 0€3 KPYITHBIX TPEILH U MOAPBIBOB. TpeHbI —
3TO Pa3pbIBbl, NPOXOIIME Yepe3 BEPXHIOI KOPKY.
[MongpeiBoM cuuTaeTcsi OTPHIB OOKOBOH KOpPKH
0T BepxHeH y popMOBOTro xJieda MU 10 OKPY>KHO-
CTH — Yy TIOJIOBOTO.

CrangapToM JI0ITyCKaeTcsl IBET KOPKU — OT
CBETJIO-KOPUYHEBOTO 710 TEMHO-KOpuuHeBoro. LIser
MOXKHO XapaKTepH30BaTh Kak OJeIHBIN, 30JI0THUCTO-
JKEJTBIM, CBETIO-KOPUYHEBBIM, TEMHO-KOPHUYHEBBIN
Y KOPUYHEBBIU.

CocTosiHMEe MAKHILA OIEHUBAIOT IO MpOoIIe-
YEHHOCTH, OTCYTCTBHIO NPU3HAaKOB HeEIpoMeca,
LBETY, 3TACTUYHOCTHU U ITOPHUCTOCTH.
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CocTossHME MSKHIIA TI0 TPONCUYSHHOCTH
XapaKTePU3YIOT KaK «IPOIICYCHHBIN, HE JUIKHIA,
HE BJI2XKHBIN Ha OIIYIb, 3ACTUYHBINY, IO OTCYT-
CTBUIO TIPU3HAKOB HEMPOMECA XaPaKTEPU3YIOT KaK
«0e3 KOMOYKOB U CJIEIOB HETIPOMECa».

I[BeT MsIKHIlIA ONPEHCISIIOT MPH JHEBHOM
CBETE, OTMEYasi PABHOMEPHOCTb OKPACKH.

CTpyKTypy MOPHCTOCTH OIIEHMBAIOT IO pasMepy,
PaBHOMEPHOCTH pacTpesieNieHHsi W TOMIIIMHE CTEHOK
TIOp KaK «pa3BUTas O3 IMMyCTOT U YIUIOTHEHHUI». DJ1a-
CTUYHOCTb OMNPEEISAIOT JIETKUM HalaBIMBaHHEM
MaNblaMy Ha MSKHIIL.

Bkyc u 3anax xneba onpenensioT npu aery-
CTalliM, OTMEYalOT COOTBETCTBUE HX JTaHHOMY
HAUMECHOBAHUIO, HAJIMYME WK OTCYTCTBHE TOCTO-
POHHUX MPHUBKYCA U 3amaxa.

OpraHonenTuyeckass OLEHKa  KayecTBa
NPOIyKTa MOXET ObITh AuddepeHIrpoBaHHON
(TT0 OTHETBHBIM TTOKA3aTENSIM Ka4eCTBa) U KOMILICKC-
HOM, YUYUTHIBAIONIEH 3HAUEHHE BCEX IOKa3aTesieH,
XapaKTEePHBIX Ul TaHHOro mpoaykra. [Ipu opra-
HOJICTITHYECKOM aHaJW3€ KadecTBa IPOJYKTa
UCTIOJB3YIOT CHCTEMY TPEAIOYTUTEEHON OLIEHKN
1 CUCTeMY OaUTbHOH OIICHKH.

BannpHast cucrema OpraHONENTHYECKOTO aHa-
T34 TIO3BOJISIET KOJIMYECTBEHHO OIPE/IENNTh KaueCTBO
npoaykTa. Jis opraHonenTHYeCcKOl OLEHKH Oblia
pazpaboTana mKana OanbHON OLIEHKHU KauecTBa xJie0a,
B KOTOPOM Ha KaXKIIbIH TIOKa3aTeNlh OTBOAUIIOCH MaK-
CHMaJIbHOE KOJIMYeCTBO OayuioB — 5, olmias cymma
6amtoB cocrapisia 40 6amos. Illkana GammbHOM
OLICHKH XJ1e0a mpejcTaBiieHa B Tabmuie 1.

K umnciy OCHOBHBIX ()HU3MKO-XUMHUYECKHX
moKaszaTesnieil kayecTBa xje0a OTHOCST MacCOBYIO
JTOJIIO BJIard, KUCJIOTHOCTD U MIOPHCTOCTD MAKHUIIIA.

OT MaccoBoii 10M BIIary xj1e0a 3aBUCUT €T0
¢u3ronorHyYecKas IEeHHOCTh U TEXHUKO-OKOHOMUYE-
CKHe TIOKa3aTell padoThI XJIe00TIeKaPHBIX MPEATIpH-
aruid. UeM BbIlIe MaccoBas JONIS BJIAard MSKHUINA
xyieba, TeM MEHbIIE B HEM MUTATEIFHBIX BEIIECTB
Y HIDKE €r0 SHEPreTHYECKas IICHHOCTD.

Omnpe/ieieHne MacCOBOW J0JH Biaru xjieba
TO3BOJISICT KOHTPOJIUPOBATh MPABHIBHOCTh BEJICHUS
TEXHOJIOTHYECKOTO Tpoliecca: TOYHOCTh J03MPOBa-
HUSI ChIPbSi, MyKH, BOJIbl M JIDYTUX HHIPEIUCHTOB.
Omnpenenenne npoogst mo 'OCT 21094—75 mytem
BBICYIIIMBAHUS B CYIIMJILHOM MIKady NpHu onpee-
JICHHBIX YCJIOBHSIX M BHIPAKAIOT B MPOIICHTAX.

KucnoTHOCTh TOTOBBIX U3AENUI ONpPEAesIoT
o 'OCT 5670-96 turpoBanuem ¢uisTpara, moiy-
YEHHOT'O U3 KPOIIKH XJICOHBIX M3/ICIIHH.

[Nopucrocts TOTOBBIX X1€000YIIOYHBIX H3JIe-
mid onpenensitoT o 'OCT 5669-96 u ykasbiBaroT
HWDKHHAN TIpefiell TTOPUCTOCTH XJieba mpH TOMOIIN
npoOuuka XKypasnesa. [lopuctocTs xapakrepu-
3yeT ycBosieMocTh xyieba. CTpyKTypa MOPHCTOCTH
OTIPEACTSACTCS BETUYUHON MOP, OJTHOPOTHOCTHIO U
TOJIIMHOMN CTEHOK.
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[Ixana OayIbHOM OLIEHKH KadyecTBa xjieba

Bread quality score scale

Tabauna 1.

Table 1.

Tokazarenu BbayutbHast mikaiia oueHkH | Score scale of assessment
Indicators 5 3 2
Oxpyriasi, OBaJbHAS HIH OKpyTi1asi, OBaJbHAs WX IPOJ0JITOBATO- ®dopma oKpyrIasi, OBaJIbHAs WIN o
donma IpoaoJIroBaTro-oBajibHasA, HE pacijibiBUaTasi, OBaJIbHas1, HE pacCIlibIBYaTasd, TIIpOa0JIrOBaTO-0OBajIbHAsA, CJICTKa Ijgﬂ?ﬁ?;ﬁz;g;Bzegn);ifgg«?z(;b%ﬂgg};l
Fol?m 0e3 IPUTUCKOB C HEOOJIBIITUMH H{)I/ITI/ICKaMI/I aCHJ:II:IB‘IaTa}I, C IIpUTUCKAMHU | The E])Joes not corres’pond to the bregd form
Rounded, oval or oblong-oval, not blurry, Rounded, oval or oblong-oval, not shape is rounded, oval or oblong-oval, vaaue. with a fallen crust '
without prisms blurry, with small prisms slightly blurry, with prisms gue,
be3 KpymHBIX TPEIUH U OIPHIBOB,
C HaKoJIaM{ HJIM HaJpe3aMHu, Hiin 0e3; I'magxast unu mepoxosaras, Onasmas kopka. [llepoxoBarasi, 6e3 ristHIa
TJIaJiKas Wiy 1nepoxoBaras. ﬂOHyCKaeTC}IZ C HC6OJ'ILHII/IMI/I TpeIIUHAMU U Luepoz?rBaéTa}:l’Hgierﬁﬂé{éIa I;I(:;;e]\}?;HOCTL’ TIOBEPXHOCTL C KPYIITHBIMU TPEIIUMHAMU U
[ToBepxHOCTH MyYHHCTOCTb [ OJJOBOTO XJieba nonpsiBamu, Jlomyckaercs: Tlom CKaIiC)T](-)LilI MVUHHCTO cZTll?, | The surface| MOApPbIBAMHA. OTC10eHHe KOPKH OT MSKHIIA |
Surface Without large cracks and explosions, MyYHHCTOCTh is rgugh withoﬁt gloss, with cracks and Fallen crust. Rough, glossless surface with
with or without punctures or incisions; | Smooth or rough, with small cracks and explosions. Mealvness is allowed large cracks and explosions. Peeling of the
smooth or rfou%h. ALI%WE% mealyness explosions, Allowed: mealyness p : Y crust from the crumb
or hearth brea
Iiser OT CBETII0-)KENTOro OT CBETII0-KOPUIHEBOTO Ot GJ1eIHO-KOPUIHEBOTO 10 TEMHO- brnenno-cepplii WM KOPUUHEBO-CEPHIH
Colour JI0 TEMHO-KOPUYHEBOTO | JI0 TEMHO-KOPUYHEBOT'O xopruneBoro From pale brown to dark 1o ueproro | Pale grey or brownish
From light yellow to dark brown From light brown to dark brown brown grey to black
[IpomneuenHbIil, HEe BIAXHBIN Ha OLIYIIb. o o . o
Daaereanu, nocae seroro a1 L T | o koI e | AT ah, HoCHe MEXOTo R v
HpOl’IC‘{_eHOCTL el BOH];LIaJ'IBH 10 (1)0HM Bakgd not mOiSt MCJICHHO IIPUHUMACT HepBOHa‘-IaHLHyIO 11] I/!HI/IMaeT HepBOHa‘IaJ’ILP_IyIO (I)OpMy | TTaJIbIIaMH MSAKHWIII HE HpI/IH_I/IMaeT Ha4aJIbHY1O|
Baking to the touch Elgstic ;’ﬂg; ight pressure with| @opMy | Not wet to the touch. After light| Moist to the touch. After light pressure dbopmy | Unpeeled, moist to the touch.
fingers the crumb should ?akepits original | Pressure with your fingers, the crum with your fingers, the crumb does not | Not elastic, after light pressure with fingers,
! shape slowly takes its original shape take its original shape the crumb does not take its initial shape
HpOMeC . be3 koMo4KOB 1 CJIICOO0B Hel’[pOMCCﬂ' 6I;ag§$[%?3}0}1£?pg§46e%gb§1r#:| IKI(LI\II'[r?[‘){sKgI}e Higgfgi;g;;%;zggf%ﬁﬂrg gI?CMSOI’ggﬁ u C KOMO_'-IKaMI/I H IIJIOXO HpOMeI_HaHHOS |
Promes Without lumps and traces of non-kneading observed, without traces of non-kneading  lumps and traces of non-kneading With lumps and poorly mixed
He cunbHo pasBuras, 0e3 ycToT, ILioxo pasBuras, 0e3 mycToT, C
Iopucrocts Paspuras, 6e3 MycTOT U yIIIOTHEHUIH 6e3 yrIoTHeHUH . HEOOJIBIIMMHY YIIOTHEHUAMHU Y KOPKH I{_{?;?E?:i’;’ﬂCUHn}acg\?;%Mgdm\IAl;lit%ngg%%
Porosity Developed, without voids and seals Not very developed, without voids, Poorly developed, without voids, with y or heavily comgacfed
without seals small seals at the crust
He cBOWCTBEHHBIN JAHHOMY BUIY H3/ICITHH
o v o ITnoxo BBIpa)KeHHBIﬁ BKYC IaHHOI'O C AAPKO BBIPAKCHHBIM IIOCTOPOHHUM BKYCOM
CBOWCTBEHHBIH JAAaHHOMY BUAY U3CINA, Cna60 BBIPAXKCHHBIM BKYC JAHHOI'O IPOJIYKTa C BHOCHMOI HO6aBKOﬁ, c He CBOMCTBEHHBIM JIOTIOTHUTENBHO
Bxkyc 0e3 MOCTOPOHHETO MPUBKYCa MPOAYKTa, 6€3 MOCTOPOHHETO TPUBKYCA | ; ;
Hvh p F HOCTOPOHHMM IpuBKycoM | Poorly  [BBogmmoMy ceipbto | Not peculiar to this type|
Taste Characteristic of this type of product,  |Weakly pronounced taste of this product, expressed taste of this product with an | of products with a pronounced extraneous
without extraneous taste without extraneous taste added additive, with an extraneous taste taste not peculiar to the additionally
introduced raw materials
. o He cBolicTBeHHBII JaHHOMY BHly U3J€JIHH,
Junay | Cooitermenmuit sanmovy gy wogey, | £1566 BBEKen sts dsunote | Fliows spaeml s taions | nocropomn sanaxow, saraxo
6e3 mocropouHero 3amnaxa Characteristic PoAYKTa, P ; POAYKTA, P ; satxioctu u iecenn Not peculiar to this
Smell op Weakly pronounced smell of this Poorly expressed odor of this product,

of this type of product, odorless

product, without foreign smell

with an extraneous odor

type of products, with an extraneous odor,
the smell of mustiness and mold
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OpranosenTryecKue moKazaTean o0pas3IoB xyieda

Organoleptic characteristics of bread samples

Tabauna 2.

Table 2.

O06pasuel | Samples

Toxasatem KOHTPOJIbHBIH
Indicators control Nel No2 Ne3 Ne4
e e | porb et s raero |  Tpmioyromas, mpamnunan —TIEROR e S DRV Omamaot gopus, ¢ smycro
2 > (hopma, Kopka xj1e0a BBIITyKiIasi 1 KODKA XITe6a YMEDEHHO BEIIYIIas BepXHeW KOpKOH, 0e3 OOKOBBIX
T | ot G i Kot s e e Secangl el TRt Nt s
P shape, the crust of bread is convex Oval shape, with a convex upper
lateral bulges, with a distinct |the bread crust is distinctly convex, and without bulges no side bulges, crust, without lateral bulges
convex crust without lateral bulges bread crust moderately convex
IpucyrcTBytoT HEOOIbILIIE
TpCH_[HHLI Ha MOBEPXHOCTU
;ger?ég:;;g opcin;egg]:z ;ggi;; HM?&TL;’I{/H?SH;??[ :§3H£:gg$;lu;llime [IpuCyTCTBYIOT TPELIMHBI, Tlo Kpam xJ1e02 NIET POONBHBI | XJIEOHOT0 M3/IENNs, TI0 Kpato xieba
Hosepxuocts | " = = | There are small PONIOMHHBTH Pehe £ | There are C TIPOJIOIIBHBIM penbehoM penbed, MIMEIOTCS TPELMHBI | — KpyroBoi ;f)em;e(b | Cracks on the
Surface cracks and relief marks small minor cracks on the surface There are cracks, with a There is a longitudinal relief alon surface of the bread product,
on the surface, without and longitudinal relief longitudinal relief the edge of the bread, there are cracks| a circular relief annc? the edge
oni ' of the brea
incisions and punctures
IlBer KopuuHnessrii 30JI0TUCTBIN TeMHO-30JI0TUCTBIN TeMHO-30710TUCTBIN CBeT10-KOpPHYHEBBIN
Colour rown Golden Dark golden Dark golden Light brown
[IponedyeH, rnacTUUHBIN, .
MAKHII HE BIAKHEIH MsikuIl He BIIQKHBIN Ha OILYIIb MAIKHII HE BIKHEL Ha OLIYI, ﬂogZ?Heall"i(g:(l)HH};;;ﬁdg;hm MsikuIl He BIIQKHBIN Ha OILYIIb
Ha OILYyTIb, MOCIIE HpOHequHLIfI IIPpUHUMACT ' TI0CJIE HaIABIIMBAHMA [IPUHAMACT ImajJbHaMy MIKHII MEIJICHHO nponequHHﬁ IIpUHAMACT ’
HpOHe‘IeHOCTB HaJAaBJIMBaHWs IPUHUMAET 1€ BOHa‘[aJ'IBHy}O (1)0pMy
Baking HSHAYATE opmy | Baked, MepBOHAYAIBHYIO GopMy | he crumb is not wet MPHUHUMAET NEPBOHAYATBHYIO (POE MIepPBOHAYAIBHYIO hopMY |
elastic. the crumb is not moist The crumb is not moist to the touch, to the touch, after pressing it takes | Not wet to the touch. After light ~ [The crumb is not moist to the touch,
to the touch. after pressing it baked, takes its original shape ite drigina‘)shape pressure with your fingers, the crumb|  baked, takes its original shape
takes its 6riqina| shape slowly takes its original shape
HaGIIf0[at0TCs HeOOIbLINE
Ipomec KOMOYKH, 0e3 CJICO0B K Obiaf&mgg?gﬁgﬂiiG}?ggugﬁe ca be3 koMKoB 1 CJICOB HETIpOMECa Ha6mo%2}300T§§ I-(I)e]?gggug/l{felégMquH' be3 koMKOB 1 CJICOOB HETIpOMECa
P nenpomeca Small lumps P Without lumps and traces of non- A P Without lumps and traces
Promes are observed, without traces Small lumps are observed, without kneading Small lumps are observed, without of non-kneading
of non- kneadlnq traces of non- kneadlng traces of non- kneadmg
PasBuras, 6e3 nychT H PasBuras, 0e3 mycTor u PasBuras, 6e3 mycTor u PasBuras, 0e3 mycror u
H%%?ggﬁ;“ ynotHernit Developed, YIUTOTHEHHI Developed without | yrmoTHEeHuit Developed without PDaZl\a/Inggﬂeg e\3I,V1IIt ((:)E(t)Tvg%ggggH;%?;I YITOTHEHHIT
without voids and seals voids and seals voids and seals p Developed, without voids and seals
XJ1eOHBIH HpI/IHTHBII/I BKYC,
KHCJIO-CJIQIKUI TIPUBKYC, o Bkyc umeer sterkuii u ipusiTHeiil | UyBCTBYeTCs BKyC OTpyOeid, BKyC
Bkyc 6e3 OCTOPOHHET0 NPUBKYCa | HOCTO l_g})gggbéﬂ ggl}(fc CSEI:’SI easant C%(;TI;?ITI/IC}E ég?r)égegﬁglsw y MPUBKYC PIKAHBIX OTPYOei] | NPHATHBIA U COOTBETCTBYET
Taste Bread has a pleasant taste, tasl%e WIthOUI[DfOI’eil/ h taste ?o a bread rocri)uct The taste has a light and The taste of bran is felt, the taste
sweet and sour taste, without g P leasant taste of rye bran is pleasant and corresponds to
f
oreign taste
X71eOHbIi IPHUATHBIN 3ar1ax, N OTCyTCTBYET MOCTOPOHHUIA 3aMax, | 3arax COOTBETCTBYET XJICOHOMY
3anax 6e3 OCTOPOHHETr 0 3amaxa | mggg&’é ﬁgf:f#ﬁgl ;[I’—ggﬁehas Ip Hc)zlﬂ'rggﬁzfg ;%I;?HHH HPUCYTCTBYET XJICOHBIH 3anax H3JICINIO, TIAXHET MIPUATHO
Smell Bread has a pleasant smell, There is no foreign smell, The smell corresponds to the bread

without foreign smell

pleasant bread notes

There is a pleasant bread smell

there is a bread smell

product, it smells nice
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Pe3yabTaThl u 00cy:xKIeHHE

Ha ocHoBe pa3zpaboTaHHBIX pelenTyp 3aKBaCOK
OBUTM TIPEJTOKEHBI PEICTITYPHBIE COCTaBBI XjieOa
HenmpHO3epHOBOTrO MieHnaHoro [ 10]. Orenka mokasza-
TeJieil BBIMCUCHHBIX 00pa3loB Xjeda MPOBOMHIACH
C UCIOIIb30BaHUEM JKCIIEPTHOTO M OpPraHOJEeNTHYC-
CKOr0 METOJIOB. DKCIIEPTHBI METOJ OCHOBaH Ha
TOM, YTO KQKJABIA U3 5 DKCMEPTOB, YYACTBYIOUUX
B OIIpOCe, IPUCBANUBACT KaXKIOMY W3 KPUTEPHUEB
orpezaeneHHsbli Oamt [12].

post@vestnik-vsuet.ru

OpraHoJenTHYECKUE TOKa3aTean 00pasioB
xJyieba MpeICcTaBIeHkl B Ta0mIe 2.

[Ipu comocTaBieHUH OPraHOJECNTHYECKUX
nokasatesieii 00pa3IioB YCTaHOBJICHO, YTO OHH TOJI-
HOCTBIO COOTBETCTBYIOT TPEOOBaHUSIM HOPMATUBHBIX
JokyMeHTOB. CpezlHee 3HaueHHe OaTbHON OICHKH
9KCIIEPTOB I pa3paboTaHHBIX 00pasLoB xieda
L[EIbHO3EPHOBOTO Ha 3aKBacKax IPEICTaBICHO
B Tabime 3.

Tabauna 3.
O1ieHKa 3KCIEPTOB
Table 3.
Expert assessment
bamnbHas oueHka skcneproB | Expert score
IMokazaremnu | Indicators KOHTPOJIb Oobpazer; Ne 1 Obpazer Ne 2 O6pazen Ne 3 | Ob6pazer Ne 4
control Sample Ne 1 Sample Ne 1 Sample Ne 3 Sample Ne 4
®opwma | Form 46 5,0 50 5,0 5,0
IloBepxHocTh | Surface 48 5,0 4.8 46 4.6
Lser | Colour 5,0 50 50 5,0 4,8
IIponeuenocts | Baking 48 5,0 4.8 48 5,0
IIpomec | Promes 48 4,8 50 4,8 5,0
ITopucrocts | Porosity 48 4.8 4.8 5,0 4.8
Bkyc | Taste 5,0 50 50 50 5,0
3amax | Smell 5,0 50 50 5,0 5,0
Hroro | Total 38,8 39,6 39,4 39,0 39,0

B xozxe npoBeneHHOr0 BccaenoBaHus ObBLIO
BBIABJICHO, UTO JIYYITINM OKazaJicst oopaserr xieda Ne 1,
nonyunBimii 39,6 6awia u3 40 Bo3MoXKHBIX. Makcu-
MaJIbHBIC OIIEHKH JETYCTaTOphbl TMOCTABWIIM JAHHOMY
00pasIry 1Mo moKazareisiM «(popmay, «IIOBEPXHOCTHY,
«UBETY», CIIPONIEYCHHOCTEY, «BKYC» U «3amax». L[ger
y W3Aenus 30JO0THCTHIN, (opMa IpSIMOYTOJIbHAS
0e3 BBIILIBIBOB, TIOBEPXHOCTh 0€3 KPYIHBIX TPEIINH
W HaJIpHIBOB, 0e3 HaJIpe30B M HAKOJOB. MiIKHII
MPOTNEYCHHBIA W DIIACTHYHBIA, W3JeNIne HMEeT
XJIeOHBII TIPUSTHBIN BKYC U 3arax, 6e3 MOoCTOPOHHUX
3a1axoB U MPUBKYCOB.

VY o6pasia xneba Ne 2 popma npaBHIIbHAS,
npsiMoyroJibHasi. [ToBepXHOCTB — cJierka ImepoxoBarasi.
[BeT y u3nenus TeMHO-3010THCThINA. MsIKuII pore-
YEHHBIA U 3JIACTUYHBINA, IOPUCTOCTh OJHOPOAHAS U
paBHOMepHast. Cries1oB HelpoMeca He HaOJI01aIoCh.
OpuH ferycratop OTMETHJ, 4To y oOpasma Ne 2
Ha TIOBEPXHOCTH TPUCYTCTBYIOT HEOOJNBIIUE IO
PBIBBL, 32 YTO M CHU3WI eMy Oaml. 3amax U BKyC
TIPUSITHBIC, XJIEOHBIE.

VY o6pasna xneda Ne 3 ¢popma npaBuIIbHAS,
npsMoyToiibHast, 0e3 npuTuckoB. [ToBepxHOCTH —
cJIerKa IIepoxoBarasi, HEMHOTO BhITykias. [[Ber

Y M37A€NHs TEMHO-30JI0THCTBIN. MSIKHUII TPOIIeYeHHBIH,
HOPHUCTOCTh ofHOpoaHas. 1o mokazaTento «moBepx-
HOCTB» [IBa JIETYCTaropa OTMETHJIM IIPUCYTCTBUE
TPELIMH, [0 IPOMECY OJHH JAErycTaTtop oOpaTi
BHMMAaHME Ha MIPUCYTCTBHUE B MAKHIIE BKPAIICHUN
B BUJIe KOMOYKOB. 3anax U BKyC y U3/EIHs MIPUSIT-
HbIE, XJI€OHBIE.

Y obpazma xmeba Ne 4 hopma psMoyToJIbHAs,
IIpaBUIIbHAs, C BBIIIYKIION BepXHel kopkoil. Ha mo-
BEPXHOCTH IPUCYTCTBYET HE3HAUMTEJIbHAS LIEPO-
XOBaToCThb. L[BET — CBETIIO-KOpPUUYHEBBINA. MsKHII
NPOIEYCHHBIN, HE BIaKHBIH Ha omrynb. KoMoukn
M CJIeJBI HEeIpoMeca OTCYTCTBYIOT. 3amax W BKYC
npusiTHele, xJeOHble. [To mokasarenmo «moBepx-
HOCTB» JIBa JETYCTaTopa OTMETHJIM IPUCYTCTBUE
MYYHHCTOCTH, 33 YTO ¥ CHU3WIH Oayutel. OnuH Jery-
CTaTop OTMETHJL, YTO IIBET Y XJieOa MMeeT CepoBaThIH
OTTEHOK, W OLeH!I ero B 4 Oayuta. Bkyc n 3amax
MPUATHBIE, COOTBETCTBYIOT TPEOOBAHUSIM.

PazpaboTrannbie 00pa3ibl LEIEHO3EPHOBOTO
xJie0a Ha 3aKBacKax OBLTH MCCIIEJIOBAHBI TIO (DH3HUKO-
XMMHMYECKUM TIOKa3aTeNsiM KadecTBa. [lomydeHHble
pe3yNbTaThl IPeCTABICHBI B Ta0uIE 4.

Tabauna 4.

DHU3NKO-XUMHYECKHIE TTOKa3aTeIN 06pa3u0B xjeba

Table 4.

Physico-chemical parameters of bread samples

TOCT 31807-2018 O6pasist | Samples

HOKdaSaTCJ'IL GOST 31807-2018
Indicator i
NIICHHYHO-PXKAHOH | KOHTPOIIb | ne o o o
wheat-rye control Nel|Ne2|Ne3|Ned
BuaxnocTs Msixuma, % | Crumb moisture, % 19-50 50 46 | 42 | 42 | 46
Kucnornocts msakuia, °T, < | Acidity of the crumb, °T, < 11 3,6 36[32[32]3,8
ITopucrocts Mskuiua, %, > | Porosity of the crumb, %, > 46 50 65|64 ] 64| 64
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U3 monmyyeHHBIX B XOZI€ HCCIEIOBAHHUN
(M3UKO-XMMUUYECKHX TIOKa3aTesiell kadecTBa xjeba
(BIa)KHOCTB, KUCIOTHOCTD M TIOPUCTOCTD) PE3yJib-
TaTOB BUAHO, YTO y BCEX O00pa3loOB IMOKa3aTelx
OTJIMYAIOTCS HE3HAYHTENFHO U BapbHPYIOTCS
B JIOBOJIBHO Y3KHX Tpeemax.

ITo TokazaTero «KUCIOTHOCTEY 00pa3Iibl XJ1e0a
[ETTFHO3EPHOBOTO TAaKXKe HE TPEBBINAIOT HOPMBI U
cocTaByAIOT st 00pasmoB Ne 1, Ne2, Ne3 u Ne 4
COOTBETCTBEHHO 3,0, 3,2, 3,2 u 3,8 rpam. Y obpasiia Ne 3
3HaYeHHe AHHOTO ITOKa3aTellsi HEMHOTO BBIIIIE,
4eM y TpeX Ipyrux. Bo3MoKHO, 3TO CBA3aHO C TeM,
9TO B HEM COJIEPKUTCS OOJbIlee KOIHYECTBO
LEIbHO3EPHOBOM MIIIEHUYHON MYKH.

post@uestnik-vsuet.ru

Io nokazareso «oprcTocTE: Wi odpasua Ne 1
3TOT TOKa3zarenb cocTaBmil 65%, mns oOpasios
Ne 2, Ne 3 u Ne 4 — o 64%.

Takxe OBLIO IPOBEACHO UCCIICIOBAHUE Pa3-
paboTaHHBIX 00pa3IoB XJieha IeTEHO3EPHOBOTO HA
3aKBacKaXx Ha YCTAHOBJICHHE CPOKOB T'OIHOCTH.
Jist aTOTO0 MccemyeMbie 00pa3Ibl Xreda 3aKiIa bIBa-
JIMCh HA XPaHEHHUE B 3aKPBIThIC EMKOCTH IPH KOMHAT-
HOHM TemIieparype U pPeKHMax, COOTBETCTBYIOIINX
CTaHJIAPTHBIM YCIIOBHSM XpaHeHus xieba. [To ucreve-
HHH BBIJICJICHHOTO BPEMEHH TIPOBOIUIIH HCCIIEIOBAHHS
(U3MKO-XUMUYECKUX TIOKA3aTeNeil: BIAKHOCTH, KHC-
JIOTHOCTH U TIOPUCTOCTH. Pe3yNbTaThl MPOBEACHHOTO
HCCIIeTOBAHMUS MPEICTABICHBI B TabmuIe 5.

Tabauna 5.

XapakTepucTruka GU3NKO-XUMHUUECKUX TTOKa3aTesel elbHO3EPHOBOro Xjieda B POoLecce XpaHeHHsI

Table 5.

Characteristics of physico-chemical parameters of whole grain bread during storage

I'OCT 31807-2018
GOST 31807-2018

Oopastis | Samples

IToka3zarens
; . 4 yaca XpaHeHUs 72 yaca XpaHeHUs
Indicator “me}\llzlﬁ:a‘%:p”éam“ 4 hours of storage | 72 hours of storage
y 1[2[3 41234
Buaxnocts Msixumia, % | Crumb moisture, % 19-50 46 | 42 | 42 | 46 [44,5]39,7[38,9[42,9
Kucnorsocts maxuma, °T, < [ Acidity of the crumb, °T, < 11 36[(32[32[38[35[32[32]38
TTopucrocts Msixuma, %, > | Porosity of the crumb, %, > 46 65 |64 [ 6464 64 [636[635] 63

B xone nmpoBeneHHOro MccaeOBaHUs ycTa-
HOBJIEHO, YTO KOHEYHbIC U3MEHEHHs MOKa3aTesei
KHUCJIOTHOCTH Y IOPHCTOCTH MSIKUILIA XJ1e0a HE MMEIOT
CYIIIECTBEHHOM pa3HUIIBI OT Havyajia JaHHOTO UCClie-
JOBaHHA, B OTIMYHUE OT BJIAKHOCTH MSKHIIA, T/IC
MPOU30III0 HEOONBIIOE yMEHBIICHHE JaHHBIX
W3HAYAJIbHO 3HAYCHHH.

Brnaxuocts mskuima odpaszmna Ne 1 ymeHbIm-
nack Ha 1,5%, o6pasia Ne 2 —na 2,3%, o6pasia Ne 3 —
Ha 3,1%, obpasua Ne 4 — Ha 3,1% cnycrs 72 yaca.
Haubonee wHTEHCHBHO mpolecc MOTEPHU BIaru
MpOTEKaeT B mepBbie 24 yaca xpaneHus. [Ipu stom
3HAUUTENBHBIX OTJIMYMH B XapakTepe MPOTEKaHUs
paccMaTpuBaeMoro npouecca 0TME4EHO He ObUIO.

Kucnornocts mskuiia obpasua Ne 1 ymeHb-
nmiack Ha 0,1°, y oopasmos Ne 2, Ne 3 u Ne 4 m3me-
HEHMsI MOKAa3aTesiell OTCYTCTBYIOT CHYCTS 72 yaca.
Ilokazarenn nOaHHBIX OOpPa3LOB COOTBETCTBYIOT
HopmaMm mnokazateneit ['OCT cmycta naHHBII
MPOMEXYTOK BPEMEHH.

IMopucrocts Msikuia oopasia Ne 1 ymeHbIm-
nack Ha 1%, oOpasiia Ne 2 — Ha 0,4%, obpasiia Ne 3 —
Ha 0,5%, obpasma Ne 4 — na 1% cnycrs 72 gaca.
Iloka3zarenn naHHBIX OOpPa3LOB COOTBETCTBYIOT
HopMmaM nokaszareneit 'OCT cnycTs gaHHBIN npo-
MEXKYTOK BPEMEHHU.

3akiouenune

B xonme mpoBeneHHBIX UCCIeIOBaHUN OBLITH
C/IeJIaHbI CIICAYIOIINE BHIBOIBI:

— NpUMEHEHHE XMeJIeBOH 3akBacku (0e3 1o-
0aBJieHUs OTBapa KOPHS COJIOAKU U He(hepMEHTHPO-
BaHHOTO coJiofia — oopaser Ne 1) B perentype xieba
0JIArONPUSTHO CKA3bIBACTCS HA OPTraHOJICIITUUECKUX
MOKa3aTessix  1IeNbHO3EPHOBOrO  XJieba: u3enue
NpUOOpPETaET 30JI0THCTHIN IBET, UMEET MPABIIIBHYIO
(hopMy, IpUSTHBIC XJICOHBIH BKYC U 3ariax;

— MCTIOJTb30BaHNE XMEJICBOM 3aKBacku (oOpa-
3er Ne 1) oka3pIBaeT BIMSIHUE HA TTOPUCTOCTD IEITHHO-
3epHOBOTO XJIe0a (OHA CTAaHOBHTCS OOJice pa3BUTAs),
CHMXKACT KHCIIOTHOCTh H BJIAXKHOCTH MJSKHIIIA B
CPaBHEHHH C KOHTPOJIBHBIM 00pasiioM xjeba;

— MpUMEHEeHKe O00OraliaAroIMX KOMIIOHEHTOB
B 3aKBacKax i xJie0a (XMeIs, colojia He)epMeHTH-
POBAHHOTO ¥ KOPHSI COJIO/IKU) TIO3BOJISICT 3aMEIIUTh
MPOILIECC TIOTEPH BJIArW B MPOLECCE XPAaHEHUs U HE
OKa3bIBACT BIIMSHUC Ha JIPYTUe (DU3UKO-XUMUYCCKUC
roKazarenu xeda;

—II0 pe3yJibTaraM IPOBEICHHBIX HCCIICI0Ba-
HHH pa3paboTaHHBIX 00pa3loB Xi1ebda LeTbHO3ePHO-
BOI'0 110 OPraHoJICITHICCKUM 1 (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IM
IMoKa3aTeCJIsAM JIYUIIUM U PEKOMEHAYEMBIM K BHEI-
penwro sBisieTcst oopazert Ne 1.
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