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AnHoTanus. [ToBbimeHne MUIEBOH U MOTPEOUTENBCKON IIEHHOCTH XJIe000YIOUHBIX U3ACIUHN 3a CUeT BBeICHHS (YHKIHOHATBHBIX
PaCTHUTEIbHBIX WHIPEIVEHTOB SIBISIETCS KIIOYEBBIM TPEHIOM B Pa3BHTHH XJeOONeKapHOH oTpaciu. B craThe IpeacTaBiIeHb
Ppe3yJIbTaThl NCCIIEIOBAaHMS BIMSHUS MOPOIIKA CTOJIOBOI CBEKJIBI, HCIIOJIB3YEMOr0 B KauecTBe (DYHKIMOHAJIBHOIO MHTPEANCHTA, Ha
pEOoJIOrH4YecKUue CBOWMCTBA PXKAHOIO TeCTa IMOCIE 3aMeca, a TaKkKe Ha KauecTBO TOTOBBIX XJeOoOynouHblx m3penmuil. [IpoBenena
KOMIUIEKCHasI OIIeHKa Ka4ecTBa 000TallleHHOT0 XJIe0a [0 OpraHoJIeNITHYECKIM, (PU3UKO-XHUMHYECKUM H PEOJIOTNIECKUM IOKa3aTeIsIM.
OKcrepuMeHTalbHasl 4acTh pabOThl 0a3MpoBaach Ha HCIOIb30BAHUM COBPEMEHHBIX MPHUOOPHBIX METOJOB aHAlIM3a, BKIIOUAs
(apunorpad «Do-corder C3» 1 KOHTpOIIA mporecca 3aMeca U cTpykrypomerp CT-2 s TOYHOTO H3MEpEeHHs BA3KOCTH TECTa, YTO
o0ecreqnno BHICOKYIO JOCTOBEPHOCTh NMOIYyYEHHBIX JaHHBIX. B Xome nccienoBaHus BapbUpOBaHHE JO3MPOBKU MOPOIIKA CTOIOBOM
cBekibl (0T 0 mo 8% c marom 2%) MO3BOIMIO BCECTOPOHHE H3YUHTH €r0 TEXHOJOTHUECKOE JACHCTBHE. YCTaHOBIEHO BIIHSHHE
JIO3MPOBKU MOPOIIKA CTOJIOBON CBEKJIBI HA PEOJIOTHUECKHE MOKAa3aTeNy PaKAHOro TeCTa Mocie 3ameca. BrisBieHo, uTo n006aBneHue
MOPOIIKA 3aKOHOMEPHO YBEIHIHMBAET BOAOIOTIIOTHTEIBHYIO CIOCOOHOCTh MYKH M KOJIMYECTBO MEXaHUIECKOH YHEPTHH, HEOOX0IUMOe
JUISL 3aMeca, YTO CBUJICTENBCTBYET O CTPYKTYPUPYIOIIEM BIMSHUM ITHIIEBBIX BOJIOKOH CBEKJIBI. Hamboiee onTHMaibHO BBeIEHHE
HoponiKa B KojudecTBe 6% oT Maccel Mykd. Ilpm sToM 3HadeHHH 3(QdekTHBHOH BsizkocTH cocTaBisuio 145 klla*c, a Taxxke
3a(UKCUPOBAaHBI HAWJTYYIIHE TIOKA3aTeIHN ra3000pasyomeil CIOCOOHOCTH TeCTa B IpoLecce OpOKEHUs, YTO HAPAMYIO KOPPEIHPYET
€ KOHEYHBIM 00EMOM U CTPYKTYpOoi opucTocT Xi1eda. [lokazano, 4To onTuManbHas JO3UPOBKA MTOPOIIKA B 6% I03BOJISET HE TOIBKO
YIIYYIIUTh TTOTPEOUTENbCKHE CBOMCTBA M3[ETHSA, HO U 000TaTUTh €ro COCTaB OMONOTHYECKH aKTUBHBIMH BEIIECTBAMH, IIPH 3TOM
(U3UKO-XMUMHIECKHE TTOKa3aTeNn (MOPUCTOCTh HocTHrIa 63%, ynenbHbIi 006eM — 1,85 cM?/T) COOTBETCTBYIOT M Jlaske MPEBOCXOASAT
KOHTPOJIbHBIE 3HaUeHNs. Pe3ynbTaTsl paboThI IPECTaBISIOT IPAKTHYECKUH HHTEpeC A1 pa3padOTKH HOBBIX BHJIOB ()YHKIMOHAIBHBIX
XJIeOOMPOAYKTOB Ha OCHOBE PXKAHOW MYKH M MOTYT OBITh PEKOMEHJOBAHBI ISl BHEIPEHHs Ha TNPEANPUATHSIX XJeOoreKapHO
HNPOMBIIUIEHHOCTH C IIEJBI0 PACIIUPEHHUS ACCOPTUMEHTA IPOIYKIIHHU 3/I0POBOTO NUTAHUSL.

KiioueBble cJI0Ba: MOPOIIOK CTOJIOBOI  CBEKJIBI, PXKAHOE TECTO, DEOJIOTHYECKHE CBOMCTBA, XJIeOOOYNOUHbIE H3ZEIHs,
(hyHKIMOHAIIBHBIE HHTPEIUEHTHI, Ka4eCTBO Xyeda.
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Abstract. Increasing the nutritional and consumer value of bakery products through the introduction of functional plant ingredients is
a key trend in the development of the baking industry. The article presents the results of a study on the effect of beetroot powder, used
as a functional ingredient, on the rheological properties of rye dough after kneading, as well as on the quality of finished bakery
products. A comprehensive assessment of the quality of enriched bread was carried out based on organoleptic, physico-chemical, and
rheological indicators. The experimental part of the work was based on the use of modern instrumental analysis methods, including a
"Do-corder C3" farinograph to monitor the kneading process and a CT-2 structure meter for precise measurement of dough viscosity,
which ensured high reliability of the obtained data. During the study, varying the dosage of beetroot powder (from 0 to 8% in 2%
increments) made it possible to comprehensively study its technological effect. The influence of the beetroot powder dosage on the
rheological parameters of rye dough after kneading was established. It was revealed that the addition of the powder regularly increases
the water absorption capacity of the flour and the amount of mechanical energy required for kneading, which indicates the structuring
effect of beet dietary fiber. The most optimal introduction of the powder is in an amount of 6% by weight of flour. At this value, the
effective viscosity was 145 kPa*s, and the best indicators of gas-forming ability of the dough during fermentation were recorded, which
directly correlates with the final volume and pore structure of the bread. It is shown that the optimal dosage of 6% powder not only
improves the consumer properties of the product but also enriches its composition with biologically active substances, while the
physico-chemical parameters (porosity reached 63%, specific volume — 1.85 cm?/g) meet and even exceed the control values. The
results of the work are of practical interest for the development of new types of functional rye-based bread products and can be
recommended for implementation in baking industry enterprises to expand the range of healthy food products.

Keywords: beetroot powder, rye dough, rheological properties, bakery products, functional ingredients, bread quality.

BBenenue MartepuaJibl 1 METOABI

TecTo TOTOBIJIM OMAPHBIM CIIOCOOOM U3 piKa-
HOI 00TMPHOM MYKH 10 PELenType, MPUBEACHHON
B Tabnuue 1.

B mporiecce BeIMoOMHEHUS Pa0OTHI UCTIONIB30-
BAaHO CBHIPbE, COOTBETCTBYIOILEE TPEOOBAHUIM
HOPMAaTUBHOU JJOKyMEHTALUHU.

3amec TecTa ¢ 100aBIEHHEM MOPOILIKA CTO-
JIOBOM CBEKJIBI, MPOU3BOJIMIN C HCIOIb30BAHHEM
WMH(POPMAIIMOHHO-U3MEPUTENBHOMN CHCTEMBI, BKITIOYA-
torrieit mpudop «Do-corder C3», MeCHITbHYIO EMKOCTh
S300 u mporpammupyeMsbliii TepmocTtaT. Hactota
BpAILICHHUs] MECHIIHHBIX OPraHOB COCTABIUIA 63 00/MHH.
ITocne 3ameca pkaHOE TECTO MMEJIO KOHCHCTEH-
uto 250+/ -10 EF COOTBETCTBEHHO W TeMIIepa-
Typy 2628 °C.

X11e000yI0UHbIC M3ICTNS 3aHUMAIOT BaYKHOE
MECTO B TIHTAHWH YEJIOBEKA. DTH MPOAYKTHI BXOISIT
B ©XCTHEBHBIM palMOH YMOTpeOJICHUs JIIoJe U
SIBIISTFOTCS TJIABHBIM UCTOYHUKOM SHEPTUH U TTHIIIE-
BbIX BemecTB [1—4]. Pa3paboTka HOBBIX BHIOB
XJIe000YIOUHBIX U3/IENINH MOBBIIIICHHON MHINEBOI
LEHHOCTH Ha OCHOBE JIOCTYITHOTO OTE€YECTBEHHOTO
CBIpBSl OOYCIIOBJICHA 3afadyaMu  OOeCIeYeHHS
MPOIOBOJIBCTBEHHOH 0€30MaCHOCTH U YTy UILCHHS
nurtanus Hacenenus [5—8]. Mcnonb3oBanue HeTpa-
JTUIIMOHHOTO OBOIIHOTO © (PYKTOBOTO CHIPHS,
B YaCTHOCTH MPOAYKTOB NepepabOTKH OBOLICH
1 (DPYKTOB, MPEACTABISAET COOOW SKOHOMHUYECKH
3¢ (HEeKTUBHYIO CTPATErHI0 IJisi 00OTaleHus Mac-
COBBIX cOpTOB xJy1e0a [9-13].

[poxykTel MepepaboTKK OBOIIEH U QPYKTOB,
OTJIMYAIOIINECS HU3KOM CTOMMOCTBIO M JIOCTYITHO-
CTBIO, BBICTYTAIOT B KQUECTBE ONTHMAIIBLHBIX KOMITO-
HEHTOB JJ1s1 o0orarieHus xJe000yIIOUHbIX U3IENTHit
13 NIIEHUYHOW M prKaHOW Myku. BxiroueHue ux
B peLEnTypy pelraer 3ajadu: ¢ OAHOH CTOPOHHI,
MPOMCXOJIUT HACKHIIEHHE TPOIYKTa HY TPUEHTAMH,
C JIpyrOi — JOCTHTaeTCs CYIECTBEHHOE YITyUIlleHUEe

Tabnuna 1.
Penenitypa npuroToBieHust pAKaHOTO TECTa
C MOPOIIKOM CTOJIOBOM CBEKJIbI
Table 1.
Recipe for Rye Dough with Beetroot Powder

KommuecTBo coipbs
(B % x Macce MyKH)
Amount of raw materials used
(in % of the flour weight)

ChIpbe
Raw material

Myka pxaHas

o0aupHas 100*
TEXHONOTVMECKKX 1 KAYCCTBEHHBIX XapaKTEPUCTHK Pl o flour
mnaenuit [14-16]. Kak cBUIETENBCTBYIOT JaHHBIC, TlporcKi
TIPECCOBAHHBIC
OBOIIHBIE M (PYKTOBbIE J00ABKH BBICTYIAIOT N IOBONOKADHEIC 0.5
B POJIM HATYPAJIbHBIX YITYUIIUTENEH, TOJI0KUTEIBHO Eressed baking yeast
BIUAIONMX HA LBET, CTPYKTYPY IIOPUCTOCTH, s s
a TaKke Ha BKycC W apomar xiueba [1, 17-18]. Table salt U
HOpOHIOK CTOJIOBOH 0.2.4.6.8

Takum 06pa3om, COBEpIIEHCTBOBAHUE TEX-
HOJIOTHH XJ1e000yIOYHBIX U3AEIHH C UCTIONIBb30Ba-
HUEM MPOJIYKTOB NepepabOTKH OBOIIEH U (PPYKTOB
SIBJIICTCS aKTyalbHOM 3amaued it xyieOoreKapHOi
IPOMBINUIEHHOCTH Poccun.

Henb padoTsl — yCTaHOBUTH BIMSIHHE IIO-
pOIIIKa CTOJIOBOM CBEKJIBI HA PEOJIOTUIECKHE CBOM-
CTBA PyKaHOT'O TECTA M KAYECTBEHHBIE MTOKa3aTeINH XJIe-
000YJIOIHBIX U3JICITHA.

41

cBekitnl | Powder

Pxanas rycras
3aKBacKa

Hcexons u3 3a1aHHON KUCIIOTHOCTH

TecTa
Based on the specified acidity of the

Rye thick sourdough dough
Ilo pacuery,
HCXOJ U3 KOHCHCTEHIIUH TECTa
Bona paBHoit 250+/ -10 EF
Water By calculation, based on the

consistency of the dough being equal
t0250+/-10 EF

* KonnuecTBO MyKH, HCOOXOIMMOE Ha 3aMeC TecTa,
YCTAHABIMBAJIM MCXOJIs M3 KMCJIIOTHOCTH TECTA PABHOM 6 rpaj
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OnpenerieHue PEOJOTHUSCKUX XapaKTepH-
CTHK P’KaHOTO TECTa MOCIIE 3aMeca OCYIIECTBIISIIA
C wWcmonb3oBaHUEM mnpubopa «CTPyKTypoMeTp
CT-2» [19-20] (Poccust): TecTo pacKaThIBacTCs
MEKy BaJKaMU B BUJE IIACTa TOIILHUHOM 15 MM.
W3 momy4deHHOT0 TIIacTa TeCTa CeHaIbHBIM Mpsi-
MOYTOJIbHBIM TTPOOHUKOM BBIPE3at0TCS JABE MPOOBI
TecTa, KOTOPhIC MOMEUIAOTCS B JBE MOJIOBHHKHU
pa3beMHOM KIOBEThl. MexKay MOJOBUHKAMU KEOBETHI
nometaeTcst naaeHTop «Ilmactuna pebpuctas» u
KIOBETA 3aIllCIIKUBACTCS.

post@uestnik-vsuet.ru

[Ipoba moaroTroBka sl PiKaHOTO TecTa
HECKOJIbKO HMHas, T. K. OHO SIBJISICTCS BI3KOILIACTHY-
HOH CHCTEMOH C OOJBIIMMH aAre3MOHHBIMU CBOI-
ctBaMH. TakmmM 0Opa3oM, prKaHOE TECTO IOCHE 3a-
Meca OTOMpanmn B  KIOBETYy  CIEIHATbHON
JIOTIATOYKOH, a JIajIbIlle 110 aHAJIOTUU C TIPOOOTOI-
TOTOBKOM MIIIEHUYHOTO TECTA.

PesyabTaThl u 00cyx1eHne

YCTaHOBIIEHO, BIMSHUS JO3UPOBKUA CTOJIOBOM
cBekibl oT 0 10 8% c marom 2% Ha mapaMeTpsl
3aMeca U CBOMCTBA PyKaHOTO TecTa (Tabiuma 2).

Tabauna 2.

Bausaue AO3UPOBKHU MOPOIIKa CTOJIOBOM CBEKJIBI Ha napamMeTpsnl 3aMeCa U CBOMCTBa Pp’KaHOoro Tecrta

Table 2.

The effect of the dosage of beetroot powder on the mixing parameters and properties of rye dough

HaﬁaMeTp (aprHOTpaMMBI
Pharynogram parameter

Jlo3upoBKa nopouika cToI0Bon
cBekinl, % | Dosage of table beet
powder, %

0 2 4 6 8

BononornorurensHas cnocooHocth Tecta (BIIC), %
Test Water Absorption Capacity (WPS), %

75,9 | 85,0 | 87,0 | 88,0 | 88,7

[ponomxuTensHOCTE 3aMeca B, mun
Kneading time B, min

8,0 9,8 10,2 | 11,0 | 10,0

Crabunsnocts C, mun | Stability C, min

5.1 6,2 6,8 7,0 13,5

Pasxmwxkenne E, EF | Liquefaction E, EF

49 44 43 46 44

during the kneading process, W, x/[otc/ke

KonmuecTBo MEXaHMYECKOM SHEPIUH, 3aTPA4EHHON Ha (OPMUPOBAHUE CTPYKTYPHI TECTA
nipu 3amece, W, k/[oc/ ke | Amount of mechanical energy used to form the dough structure | 9,2 10,7 | 11,1 11,3 11,6

Kak BugHO W3 TaOmuiel 2, MPOJOIDKUATENE-
HOCTB 3aMeca TecTa (B) 1 komdecTBo MeXaHHIeCKOH
sHepruu (W), 3aTpaueHHOH Ha (OPMUPOBAHHE €TO
CTPYKTYpBI IIPY 3aMece, YBEIMYMBAIOTCS B ONPE/IEIICH-
HBIX TIpefieNax C yBEIMYEHHEM JIO3MPOBKM IMOPOLIKa
CTOJIOBOM CBEKJIBI, YTO HE IO3BOJISIET OJHO3HAYHO
YCTaHOBUTh TEXHOJOTMYECKYIO0 3((EeKTUBHOCTD
JaHHOM J100aBKH. J1J1s1 BRISIBICHUS €0 PallMOHAIb-
HOW JTO3MPOBKH MPOBEJCHBI JOTIOTHUTENIbHBIE UC-
CJICZIOBAHMS PEOJIOTHUECKOTO IIOBEICHUS PXKaHOTO
TecTa Mocje 3ameca 10 U3MEHEHHIO €ro BA3KOCTH,
a TaKXKe 110 U3MEHEHHIO €r0 OMOTEXHOJIOTHUECKUX
CBOMCTB mpu OpokeHnH (PUCYHOK 1-3).

BsizkocTpb prkaHOTO TEcTa mocie 3aMmeca ¢ pas-
HBIMU JIO3UPOBKAMH TIOPOIIKA CTOJIOBOH CBEKJIBI
OTIpPENeNIsUIN ¢ MoMoIIbio npudopa «CTpyKTypo-
metp CT-2» (pucynoxk 1).
. u 1705 u 165.2

u 146.4 m 146
..
0 2 4 6 8
G cB, %

Pucynoxk 1. VI3MeHeHne BSI3KOCTH PKAHOTO TECTA ITOCIIEe
3aMeca B 3aBHUCHUMOCTM OT JO3UPOBKM IIOPOIIKa
CTOJIOBOM CBEKJIBI

Figure 1. Change in the viscosity of rye dough after
kneading, depending on the dosage of beetroot powder

1, klla¥c

Kax BunHO M3 pucyHka 1, ¢ yBenudeHHEM
JIO3UPOBKH IIOPOILIKA CTOJIOBOM CBEKJBI IIOKa3a-
TEJb BSI3KOCTH PXKAHOTO TECTa U3MEHSAETCS 110 Ma-
pabonuueckoMy 3aKoHy. MUHUMaNbHOE 3HaUYEHHE
BA3KOCTH COOTBETCTBYET JO3MPOBKE TIOPOIIKA,
paBHo#t 4%. B To ke Bpems aHanu3 GHOTEXHOJNO-
THYECKUX CBOMCTB PiKaHOTO TecTa (PUCYHOK 2 U 3)
MOKa3aJl, YTO MAaKCUMAJIbHOE KOJIMYECTBO 00pasy-
IOLIErocsl JUOKCUA yriiepoAa HalJoAanoch MpU
JIO3UPOBKE TIOPOIIIKA CTOJIOBOM CBEKJIBI, paBHOM 6%.

%

APVAT sULE CTIMIE

2%

il S0 L0k 150 200 250

T, AEEEn

PucyHok 2. M3MeHeHne CKOpOCTH AABIIEHHS 00pa3yroIerocst
JIMOKCHJIA YTIIeposia B TIpoliecce OpOXKEHHsI PrKaHOro TecTa
TIPY Pa3HbIX JO3UPOBKAX CBEKOJILHOTO MOPOIIIKA

Figure 2. Change in the pressure rate of the carbon

dioxide formed during the fermentation of rye dough at
different dosages of beet powder
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Pucynok 3. BnusHue TO3MPOBKH MOPOIIKA CTOJOBOIL
CBEKJIbl HA M3MEHEHHUE MPOIODKUTEILHOCTH OPOKEHHS
pxaHOTO TecTa (Tsp) M KOJMYECTBO OOpa3yIOIIerocs
nrokcuaa yriepoaa (Veoz)

Figure 3. The effect of the dosage of beet powder on the

change in the duration of fermentation of rye dough (tsp)
and the amount of carbon dioxide produced (Vco,)
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INocne ycraHOBNEHVS ONTHMAIBLHOW MPOJION-
JKUTETBHOCTA OpO’KEHHUS PrKAaHOTO TecTa TPOBOVIIN
MpOOHBIE JTabOPaTOPHBIE BBINEYKH XJ1e000YIOUHBIX
mnenuit. OIEHKYy KadecTBa TOTOBBIX W3ACTUN
MPOBOAMIN TIO OPTAaHONENTHYECKUM W (PUIUKO-
XUMHYECKHM XapaKTEePUCTHKAM.

W3menenne ynenpHoro oobema xieba, mopu-
CTOCTH MSKUIIA, Ie(hOPMAIIMOHHBIX XaPaKTEPUCTHK
MSKHIIA IPUBEACHO Ha PUCYHKE 4.

Vi emdir

0 2 + [i 3

. u;
G ce. nop, % Ges. nop, %

(c)

Pucynox 4. BinsiHne 103MpOBKH ITOPOIIKA CTOJIOBOH CBEKJIBI HA N3MEHEHHE OPUCTOCTH (), yAenpHoro oobrema (b)

1 ne(opMaIOHHBIC XapaKTEPUCTUKH (C) MSIKHUIIA Xieba

Figure 4. The effect of the dosage of beetroot powder on the change in porosity (a), specific volume (b) and

deformation characteristics (c) of bread crumb

[To pu3MKO-XMMHYECKUM IOKa3aTeIsIM Ka-
YeCTBO prKaHOTO XJieba (pUCYHOK 4) C BHECEHUEM
CBEKOJIBHOTO TTOPOIITKa, 8 IMEHHO, €T'0 IIOPUCTOCTh
U yACIbHBIA 00bEM HE yCTyHalld KOHTPOJIbHBIM
mpobaM, W HAXOAWIUCH B mpeaenax 58—62% u
1,7-1,9 cM*/r, cooTBeTcTBEHHO. MaKcUMaIbHbIE
3HauYeHUS 1e()OPMALIMOHHBIX XapaKTEPUCTUK ObLIO

JOCTUTHYTO TIPH JIO3UPOBKE MOPOIIKA CTOJIOBOU
CBEKJIBI paBHOE 6%.

IIpu opraHojenTUUeCKON OIEHKE KauyecTBa
XJ1e000YJIOUHBIX U3JICIIMI ONPEICIISUTH: TIPABUIBHOCTh
(OpMBI, OKPACKy KOPKH, COCTOSIHHE TTOBEPXHOCTH, CO-
CTOSIHME MSIKUIIA, IIBET MSIKHIIA, €ro AJIaCTHIHOCTb,
COCTOSIHUE TTOPUCTOCTH, BKYC M apoMar (Tabuiia 3).

Tabnuna 3.

OpraHonenTHIecKue U PU3NKO-XUMHUIECKUE MTOKAa3aTEeNN KauecTBa PrkaHOTo Xreda 13 prkaHoH 00qupHOI MyKH
C pa3MUYHBIMU JO3UPOBKAMHU TIOPOIIKA CTOIOBOW CBEKIIBI

Table 3.

Organoleptic and physico-chemical quality indicators of rye bread made from rye flour with various dosages
of beetroot powder

symmetrical and
has a convex
surface

is symmetrical, the
surface is convex

symmetrical, the
upper surface is
convex

ITokazaTenn J103MpOBKa MOPOIIKA CTOJIOBOM CBEKIIBI, % | Dosage of beetroot powder, %
Indicator 0 2 4 6 8
Dopma Dopma dopma cuUMMeTpUYIHAs,
CTMM eT[I;)PI‘{Ha ac dopma CHMMETpPHYHAs, BEPXHSIsI IOBEPXHOCTD
BEPXHSIS MEHee BBIITYKJIasi, 4eM Yy
Bremramit Buj x11€62 | BBIIYKIIOH opma cummeTpHIHaZ ¢ CHMMETPHHHA, TIOBEPXHOCTH pob ¢ 03UPOBKOIL 4 1
Appearance nq;a]fpxxgocmro ‘ %%OCK}?H HQBerHOCTI?}OJ HOBGPXI%%CTI’}I Bemykias | The 6% | The shape is
i is symmetri BBIITyKJIast : .
of bread © Sape 1S a?q(si fllg: asﬂsgi surgcga yionas | The shape shape is symmetrical, the upper

surface is less convex
than in samples with
dosages of 4 and 6%

Iser xopxu | The
color
of the crust

L[BeT: TeMHO-
KOPHYHEBBIH.
IToBepxHOCTH
KOPKH:
OJJHOPOJTHAS,
poBHas 0e3
TpPELIHH, KOpKa
toHKas | Color: dark
brown. Crust
surface: uniform,
smooth without
cracks, thin crust

LIBeT: TemHO-
KOPHYHEBBI.
TloBepXHOCTD KOPKH:
OJIHOPOJIHAsA, POBHAs, O€3
TpeuH | Color: dark
brown. Crust surface:
uniform, smooth, without
cracks

IlBeT: TemMHo-
KOPHYHEBBIN.
IToBEepXHOCTH KOPKH:
OJTHOPO/THASI, POBHASL,
xopka ToHkas | Color:
ark brown. Crust
surface: uniform,
smooth, thin crust

1iBeT: TeMHO-
KOPHYHEBBIH.
IToBepxHOCTH
KOPKH:
OJTHOPOJTHAS,
pOBHasI, KOpKa
TOHKas1, 0€3 TpenuH
| Color: dark brown.
Crust surface:
uniform, smooth,
thin crust, without
cracks

IIBeT: TemMHO-
KOPHYHEBBIH,
IToBEpXHOCTH KOPKH:
OJIHOPOJHAsI, POBHAs,
xopka ToHkas | Color:

ark brown. Crust

surface: uniform, smooth,

thin crust
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Iloka3zaTenb J1031MpoBKa MOPOIIKa CTOJIOBOM CBeKJIbl, % | Dosage of beetroot powder, %

Indicator 0 [ 2 [ 4 | 3 | g
lli'gsytg I;na gﬁggg CaoiicTBeHHBII JanHOMY By u3zaenuii | Characteristic of this type of products
IMopucrocts, % |

Porosity, % 59 60 60 63 58

KpomkoBarocTs , % |
Crumbiness, % 10 8,4 8,1 7,5 7,9
qucGa, CM 3| 760 720 700 720 700
bread, S}n ‘

Vyu, cMm’/ T

V; cm’/g 1,91 1,83 1,8 1,85 1,76

YcranoBieHa palroHaIbHAsA JO3HMPOBKA IIOPOINKa
3akaoueHne

CTOJIOBOW CBEKJIBI TIPU TPOU3BOJICTBE PIKAHOTO
x1e6a, paBHast 6%. [Ipu sToMm 3HaueHKE S PEKTHBHOM
BSI3KOCTH cocTaBisuio 145 kllaxc.

Ha ocHoBanmy KOMIUIEKCHBIX HCCIICIOBAHHM,
YCTaHOBJICHO BIMSHHUE JO3UPOBKU TOPOIIKA CTOJO-

BOW CBEKJIBI Ha BOJOTNOIIOTHTEIIBHYIO CIOCOOHOCTh TakuM 0Gpa3oM, pa3paboTKa TeXHOIOTHIA ¢
PKaHOU MYKH IIpU 3aMECE TECTA 1 €r'0 PEOJIOTHIECKOE MPUMEHECHUEM JaHHOTO ChIPhsl CIIOCOOCTBYET CO-
MOBCACHHE, a TAKXKCE IapameTpel MPUTOTOBICHUA 31aHUI0 KQYECTBEHHBIX M JOCTYIHBIX MPOIYKTOB
TecTa M IMOKa3aTeIHd KauyecTBa T'OTOBBIX M3JCIUH. MaccOBOTO CITPOCa, COOTBETCTBYIOIINX COBPEMEH-

HbIM Tpe6OBaHI/ISIM 310PpOBOTI'O IMUTAHM.
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