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1 Cankr-IlerepOyprekuii HalMOHANBHBIN UCCIIEOBATEIBCKUI YHUBEPCUTET HH()OPMALIMOHHBIX TEXHOIOTUI, MEXaHUKH U ONTUKU
(Yuusepcurer U'TMO), yi. Jlomonocosa, 9, Caukr-Ilerepoypr, 197101, Poccus
2 HanuoHaIbHBINH MCCIIEN0BATENLCKUN HEHTP «KypuaToBCKMi HHCTUTYT» - I{eHTpaIbHBIA HAYYHO-MCCIIEI0BATENLCKAN HHCTUTYT
KOHCTPYKLMOHHBIX MaTeprasioB «[Ipomereit», yi. Hlnanepnas, 49, Caunkr-Ilerepoypr, 191015, Poccus
AnHoTanus. VccnenoBano /iBa criocoba BHECEHHS IIOPOIIKOB MOPKOBH M CBEKIBI B OHapy OapaHOYHBIX M3/IENMIA: BHECCHHE CyXHX IOPOIIKOB M
HPEABApUTEIIBHO THIPATHPOBAHHBIX. VccienoBamt BOOYIEP KHBAIOIIHE CBOMCTBA MOPOIIKOB MOPKOBH M CBEKJIBI U W3MEHEHHE ITOJbEMHOI CHIIbI
Jpoxokell IpHBHECEHHH Iiepesl OpOKCHHEM OIapbl HE THAPATHPOBAHHBIX ¥ THAPATHPOBAHHBIX IIOPOIMIKOB. JUI IPOBENCHHS SKCICPHMEHTOB
UCIIOJB30BANIH TTOPOLIKM MOPKOBHU U cBekiibl Komrannu OO0 "ButOrokop", cpeHeHHTEerpaIbHbIN pa3Mep YacTHIl B TIOPOLIKE MOPKOBH COCTaBHIT 85—
95 MxM; B noporke cBekibl — 95-105 mxM. Mcnons3oBami Taroke MyKy Bbicirero copta «IIpemnoprosas» nponssomurenst AO "IlerepOyprekuii
MeJIBHIYHBIA KOMOMHAT" M JIpodoku XxJsebonekapHsle npeccoBaHHble npousBogurenst OAO «KoMOMHAT NUIEBBIX MPOMYKTOBY». Pazmep wyacTuil
TIOPOIIKOB OMNPENEIUIA JIa3epHbIM JM(pakiMoHHbIM aHaym3aTopoM Malvern Mastersizer 2000. Bonoynep)kuBarongyto CrocOOHOCTb ITOPOIIKOB
ONIpeIeISUTH TIpH THApOMOzTysie 1:10 METOIOM LeHTpH(YTHPOBAHESI TPH CKOPOCTH BpalLieHrst potopa 6000 00/Muk " B Teuerne 20 MEHYT (11 06pasLoB
C TIOPOIIIKOM MOPKOBH) U B TedeHue 15 MUH (111 00pasIoB ¢ MOPOIIKOM CBEKIIBI). [1oabeMHyI0 Crity ApooKel ONPEeNessin METOOM BCIUIBIBAIOIIETO
mapuka”. ['uapararo opomkoB IpoBOMIIH TpH ruapomomyite 1:5, Temneparype 30 °C B Tedenre 60 MuH. B pesynbrare ObUIO YCTaHOBIIEHO, UTO
MaKCUMAJIBHOH BOJIOYIEPKHBAIOLICH CIIOCOOHOCTBIO (43% ) 00MamaroT MOpOIIKY MOPKOBH, BBIAEp)KaHHBIE B TeueHHe 40 MUH M HOPOIIKH CBEKJIBI
(33%), BeineprkanHble B TeueHue 40 MuH. BpUIO yCTaHOBIEHO, YTO HE3aBHCHMO OT JIO3bI BHECEHHS! MTOPOIIKOB MOPKOBH M CBEKJIBI IIOJJbEMHAsI CUJIa
JPOXOKEH B 00pasliax orapbl ¢ BHECEHUEM THAPATUPOBAHHBIX IIOPOLIKOB BBILLIE, YeM B 00pa3Liax onapbl ¢ BHECEHHEM HE TH/IPATHPOBAHHBIX IIOPOLIKOB,
mpr4eM B 00pasiiax ¢ BHECEHHUEM TTOPOIIIKOB CBEKIIBI 3Ta pasHuIla Obua Gosiee BeipaxkeHHOM. [lomydyeHHbIe pe3yabTaThl MOKA3bIBAIOT LIEIECO00PAa3HOCTH
MPOBE/ICHUST THPATALMK TTOPOLIKOB MOPKOBU U CBEKJIBI MEPE/l BHECEHUEM MX B ONapy U MPOBEACHUH JKCIIEPUMEHTOB IO OLEHKE 3(P(EKTHBHOCTH
TIPOBEICHHUSI THAPATALMH OPOLLIKOB MOPKOBH U CBEKJIBI I1EPe]] BHECEHHEM HX B TECTO JUIs OapaHOUYHbIX M3/IENIHIl.
KiroueBble ci10Ba: GapaHOYHBIE U3/IEIHS, TOPOLIOK MOPKOBH, OPOIIOK CBEKJIBI, IPOXIKH, THAPATUPOBAHHBIE NOPOIIKU
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Abstract. Two methods of adding carrot and beet powders to the sourdough of round cracknel products have been studied, such as adding
the dry powders and adding the pre-hydrated ones. The water-retaining properties of carrot and beet powders and the change in the lifting
force of yeast when applying non-hydrated and hydrated powders before fermentation were investigated. For the experiment, we used
Vithiokor LLC carrot and beet powders. The average integral particle size in carrot powder was 85-95 microns, in beet powder —95-105
microns. We also used the flour of the highest grade Predportovaya(produced by Saint Petersburg Mill Plant, JSC) and the pressed baking
yeast produced by Food Combine, JSC. The particle size of the powders was determined by a Malvern Mastersizer 2000 laser diffraction
analyzer. The water-holding capacity of the powders was determined by a hydromodule of 1:10 by centrifugation with the rotational speed
6000rpm™for 20 minutes (the carrot powder samples) and for 15 minutes (the beet powder samples). The lifting force of the yeast has been
determined with the help of the "pop-up ball" method. The powders were hydrated at a hydromodule of 1:5, at a temperature of 30°C for 60
minutes. The results show that carrot powders aged for 40 minutes and beet powders (33%) aged for 40 minutes have the maximum water
retention capacity (43%). It was found that the quantity of carrot and beet powders added does not correlate with the lifting force of the yeast
in the sourdough samples. It is higher in the samples with the hydrated powders added, rather than in the ones with the non-hydrated
powders. Moreover, this difference was more pronounced in the beet powder samples. The study shows the importance of carrot and beet
powders hydration before adding them to the sourdough. It’s also significant to conduct the experiments to evaluate the effectiveness of
carrot and beet powders hydration before adding them to the round cracknel products sourdough
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BBenenue

B Hacrosee Bpemsi B pernenTypbl Xiebo-
OyJMOYHBIX W3ACIMH  BKIIOYAIOTCS  IMOPOIIKH,
MPUTOTOBJICHHBIC M3 OBOIIHBIX KYJIBTYP U JUKO-
pactymux pacrenuii [1, 2]. Hanuuue B moporkax
MUKPOBJIEMEHTOB, BHUTAMUHOB, OHOJOTHYECKU
aKTHBHBIX  BELICCTB, HE TOJBKO  IOBBIIIACT
GYHKIIMOHAIBLHOCTD M3eus [3], HO U BiMsAeT Ha
OMOTEXHOJIOTHYECKUE TIPOLIECChI, MPOTEKAIOIINE
BO BpeMsl HUX IPUTOTOBJICHUS, pPEOJIOTHUYECKHE
XapaKTePUCTUKH TECTa U MOKa3aTeId KadecTBa
roToBO# mpoxykuuu [4, 5].

Kak  mpaBwiio,  OBOINHBIE  TOPOLIKH
W TIOPOIIKH, MPHUTOTOBJICHHBIE Ha 0aze Jpyroro
PaCTHTEIILHOTO ChIPbsI, BHOCST HA CTaIUH MPUTO-
TOBJICHHUS TECTa, TMPH ITOM HU3y4aeTcsl BIIUSHHE
MOPOILIKOB HA PEOJIOrMYECKHE TOKa3aTelnu TecTa
Y TOTOBBIX H3JICIHUN W HEJOCTATOYHO H3YYCHO
BJIMAHUE TOPOIMIKOB M KOMIIOHCHTOB, BXOIAIINX
B UX COCTaB Ha MMPOIECChl COPaKHMBAHUS TECTA.
X1e000yIJIOUHbIC U3JIEIIHS TOTOBST KaK OMapHBIM,
Tak U 0e30mapHBIM CIIOCOOOM, W HA OOOMX 3THUX
CTaMAX MPOTEKAIOT MPOLIECCHI OPOKEHHS.

B TexHomoruio GapaHOUYHBIX M3AENUAN 00s-
3aTCJIBHO BXOJUT TCXHOJOTHA MPUTOTOBICHUA
OTapbl, BO BpeMsI KOTOPOW BHOCHTCSI BCE pacyeT-
HOE KOJHMYECTBO JPOXOKEH, MPUYEM MPEINOUuTH-
TENBHO OTAACTCS MPUTOTOBICHHUIO TYCTOW OMapsbl
(Bmaxxuocteio 40%). CospeBanue omapbl OymeT
3aBUCETh OT CBOMCTB [JpOXXKEH U OT TOro,
HACKOJIBKO OBICTPO MHUTATENbHBIE BellecTBa OyIyT
MOCTYNaTh B APOXOKH. UT0OOBI 3TOT mporece
MPOTEKal KaKk MOXHO ObICTpee, HEOO0X0AUMO,
4TOOBI BEIIECTBA, BXOJAIINE B COCTAB MMOPOIIKOB,
OBUIM XOpOIIO PAaCTBOPUMBIMH, MOTJIH OBICTPO
MEepeiTH B MUTATENBHYIO IS IPOXOKEH cpeny.
PaCTBOpI/IMOCTB KOMIIOHCHTOB, BXOIsJIINX B COCTAaB
MOPOIIIKOB, JIOCTUTACTCS 3TO HE TONBKO TEXHOJIOTHEH
MIPUTOTOBJICHHA IMOPOUIKOB, HO U IMPEABAPUTECIIb-
HOM MOJArOTOBKOHM mopomikoB [6], Hampumep,
UX TUApaTaIuen.

IIpu cMerMBaHUK MOPOIIKOB € BOAOH Mpo-
MCXOJMT mporiecc HaOyxanus. Boma mpoHukaer
B BBICOKOMOJICKYJISIPHbIC KOMITOHCHTBI PACTUTEITh-
HOTO CBIPBSI, COXpaHSSl TMpPU OSTOM IIEOCTHOCTh
TOpOoIIKa, MPOUCXOJUT 3HAYUTCIIBHOC YBCIIMYCHHC
ero o0bema. YacTb MOJIEKYJIBI BOJBI aCOPOLIOHHO
CBA3BIBACTCA C BBICOKOMOJICKYIIAPHBIMUA BEIIECTBAMU
TIOPOILIKA, & YaCTh MOJIEKYJI 3a cueT tudPy3uun mpo-
HHUKAeT BO BHYTPEHHIOK CTPYKTYPY HaOyXarollero
Bemectsa [7, 8]. B pesynbprare yacth HU3KOMOJIE-
KYJSIPHBIX KOMITOHEHTOB HaOyXaroIero BemecTBa
MOXET TIePeHTH B PaCTBOPEHHOE COCTOSHHE,
YTO B JalbHEWIEM OyAeT BIMATH Ha IIPOIecc
MOCTYIUICHUSI KOMIIOHEHTOB MOPOIIKOB B JPOXK-
KEBYIO KIIETKY HW OKa3bIBaTb BJIMAHHUEC Ha BECb
npouecc Opoxxenus [9, 10-20].
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Heas pa6oThl — uccienoBaTh BOAOYACP-
KHUBAIOMIYI0 CIIOCOOHOCTHh IIOPOIIKOB MOPKOBH
Y CBEKJIBI U OTICHUTH d(P(HEKTUBHOCTD MPOBEACHUS
TUpaTallid  TOPOIIKOB  Tepel]  BHECEHUEM
WX B omapy 0OapaHOYHBIX H3ICIIHI.

MarepuaJbl 1 METOABI

s mpoBeneHusl 3KCIIEPUMEHTOB HCIOJb-
30BaJIM MOPOLIKKM MOPKOBU U CBEKJIBI KOMIIAHHH
00O «Burbmokop», Pecnyonuka  bemapych.
B noporiike MOpKOBH: cofiep:kaHne OeIKOB COCTa-
Buwio 10%, »xwupoB— 0,8%, yrmesomoB— 55%,
kneryatku — 2,4%, BnaxHocth — 8%, TpanyIno-
MeTpuueckuii cocraB — 85-95 mkm; B mopoike
CBEKJIBI: conepxkanue OenkoB — 9,9%, >xupoB —
0,7%, yrmesomoB— 59,7%, Bnaxuocth — 8,2%,
rpanynoMeTpudeckuii  coctaB — 95-105 MxwM.
Hcnonp3oBanu Myky Beicmiero copra «[Ipeamop-
toBas» mpomsBoautens  AO «llerepOyprckuit
MEJIBLHUYHBIM KOMOHMHAT», BiaXHOCTh — 12,9%.
Jpoxokn xiebonekapHble MPecCOBaHHBIE BHICO-
koakTuBHbIe TpousBoauTenss OAO «KomOunat
MHUIIEBBIX MPOIXYKTOBY», BIAXKHOCTb — 7/%. Pa3mep
YaCTHI OTPEIEINSUIH JIa3ePHBIM AU(PAKIIMOHHBIM
ananmusatopom Malvern Mastersizer 2000.

[ns  omnpeneneHus BOAOYAEPKUBAKOLICH
CMOCOOHOCTH MTOPOIIKOB MOPKOBH M CBEKITBI OBLIH
MIPUTOTOBJICHBI 00pa3iel ¢ ruapomoayiem 1:10.
OO0pa3npl BBACPKUBAIN TPH KOMHATHOW TeMIIe-
patype B TedeHue 60 MHUHYT U C HHTEPBAIOM
B 10 MuHyT OTOMpanu 00pasibl It ONPEACICHHS
METOJIOM  IEHTPU(PYTHPOBAHHUS  KOJIMYECTBA
yaep>kaHHOH Bnaru. Pexxum nenrpudyruposanus:
CKOpOCTH BpamieHns portopa 6000 o6/mun"
B TeueHue 20 MHHYT aJis 00pasioB € MOPKOBBIO
U B TeueHue 15 MuHYT — 00pasubl C MOPOLIKOM
cBexibl. [lo okoHuaHMM UEeHTpU]YTrUpOBaHUS
NPOOUPKH C CYCIIEH3USIMH B3BEIIMBAJIH, 3aTeM
CIMBAIM BBIIENMBIIYIOCS BOJY U B3BEIIMBAIN
OCTaTOYHYIO MAaccy IOPOIIKA.

Pe3yabTaTsl un 00cyxneHue

Ha mepBom aTame mpoBeneHUs SKCIEpH-
MEHTOB OIIPEAEISUIA BOJOYACPKUBAOIIUE CBOM-
CTBa MOPOIIKOB MOPKOBU H CBEKIBI. Pe3ynbrars
IKCTIEpUMEHTA MpeICTaBICHbI Ha pucyHke 1.

U3 rpadukoB cuemyer, 4TO MpHU THUAPOMO-
Iyne TopomkoB H Boabl 1:10 makcumanbHas
BOJIOYICPKUBAIOIIAsT CITIOCOOHOCTH IOPOIITKOB ObLTa
orMeueHa mnocie 40 MUH BBIIEPKKH M COCTABMIIA
JUtst Topotka MopkoBu 43%, s cBekibl — 33%.
CrocoGHOCTh TOPOIIKOB yAEPKUBATH BOIY BITO-
CJIEJICTBUY, TPH XPAaHEHWH TOTOBBIX W3CIIHIA,
MO3BOJIUT UM OoJiee UIMTEIbHBIA MEepHoJA coXpa-
HSTh HEOOXOJMMYIO BIIQXKHOCTh, HE JIOMYCKasl €ro
MIEPECHIXaHUS U TBEPACHUSI.
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Pucynok 1. I3MeneHne BoIOyepKUBAIOIICH CIIOCOOHO-
CTU TIOPOIIKOB MOPKOBU U CBEKJIbI B 3aBUCUMOCTHU
OT BPEMEHU KOHTAKTa OPOILKOB € BOAOM

Figure 1. Change in the water-holding capacity of carrot
and beet powders depending on the time of contact
of the powders with water

Bo BpeMs B3auMOACHCTBUS MOPOIIKOB
C BOJIOW HEKOTOpPhIE KOMIIOHEHTBHI IIOPOIIKOB
OyIyT MepexoUTh B PACTBOPEHHOE COCTOSHHE, YTO
B JAJIbHEHIIEM, NpU B3aWMOJCWCTBUU MOPOLIKOB
C IpOXKKaMK BO BpeMsi Opo>KeHUs omnapsel, Oyaer
TIOJIOXKUTENIBHO BIUATH HA CKOPOCTH MOCTYILIICHUS
MUTATEIHHBIX BEIIECTB B APOXIKEBYIO KICTKY.

B TexHOonornyeckuii mporecc MpUroToBIEHHS
0apaHOYHBIX M3JCIHI BXOIUT TEXHOJOTHYECKas
omnepauus — MPUroTOBJIEHUE TycTOW omapsl. JJist
OTIpeIeNIeHYS BITMSTHIS THIPATHPOBAHHBIX TIOPOIIIKOB
Ha aKTUBHOCTH JIPOXOKEW, ObLIa TpOBEAEHa Cepust
AKCIIEPAMEHTOB: OB TPUTOTOBIEHBI 4 00pasiia
C TUAPATUPOBAHHBIM B TeueHUE 40 MUHYT HOPOLIKOM
MOPKOBH C Pa3HbIM KOJIMYECTBOM TMoporka: 1,5%;
3,0%; 6,0% mu9% otHOCHTENEHO MacChl MYKH W
4 oOpa3ma ¢ TakuM Ke KOJIMYECTBOM HE THIPaTH-
POBaHHOTO TOPOIKA C TAKUM JK€ TPOICHTHBIM
coJiep)kKaHUEeM TIOPOIIKa. AHAIOTHMYHBIM 00pazoM
OBUIO MPUTOTOBJICHO 8 00PA3IOB CO CBEKJIOM.

[Ipu rumparanuu MOPOIIKOB THIPOMOIYJIb
Obu1 BBIOpaH 1:5, ¢ TeM pacyeToM, YTOOBI YJIO-
JKUTBCS B KOJIMYECTBO BOJIBI, BHOCUMYIO B Omapy
1o perentype. ['maparanyio HOPOLIKOB TPOBOIMIH
B TeueHue 40 MUHYT.

JUis  TpUTOTOBJIEHHS OMaphl B KaXKIbIH
oOpazer] BHocmiiock 100 rpamMm MykH, 2,5 rpamMm
JPOXOKEH W eCITi BHOCHIT CyXHWe MOpOoIKH: 1,5 T,
3r, 6T u9r, To A Bcex oOpasnoB Opaiu ofu-
HAKOBOE KOJIMYECTBO Bojbl — 50 cm’.

Ecnu B omapy BHOCWIM TpenBapUTEIHHO
TUIPATHPOBAHHBIE TIOPOIIKH, TO KOJIUYECTBO BO-
IIbI, BHOCUMOH B OTIapy, NEPECUNTHIBAIH C YICTOM
KOJTMYECTBA BOJIBI, TOMICAIICH Ha THAPATAITUIO
MOPOINKOB. Pe3ynpTaThl pacueToB IMpeCTaBICHBI
B Tabime 1.

Bein mpuroToBiieH Taxke KOHTPOJIBHBIA 00-
paser, B KOTOPHIA IOPOIIKH MOPKOBH W CBEKJIBI
HE BHOCHJIHCH.

U3 rpadukoB, pencTaBIeHHBIX HA PUCYHKE 2
CIIeIyeT, YTO BPEMs BCIUIBITHS IIapUKa B OIape,
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MPUTOTOBJICHHOW C THAPATUPOBAHHBIMU TOPOIII-
KaMHd MOPKOBHM MEHbBILIE, Ye€M BpEMs BCIUIBITHS
NIapHKa C CYXHMU ITOPOIITKAMH U 3aBUCHT OT JIO3bI
BHECCHHS MOPOIIKA: MPH JI03¢ BHECEHUS] MOPKOB-
Horo mopomka 1,5% ot macchl MyKd — B cpeTHEM
3a BCE TEPUOJ] MPUTOTOBJICHUS OMAaphl B TCUCHUH
180 MuH BpeMs BCILIBITHS IIApUKa COKPATHUIOCH
Ha 17,0%, npu BHECEHUH MOPOILIKA B KOJTUYECTBE
3% — ual0,5%, npu BHECEHHH IOPOIIKA
B KonmuuecTBe 6% — ©Ha 9,6%, npu BHeceHHH
mopoika B konudectBe 9% — Ha 8,5% oTHOCH-
TENBHO BPEMEHHW BCIUIBITUS IIApUKa B omape,
MPUTOTOBJICHHOW MPH BHECEHUU CYXOTO TMOPOIIKA
MOPKOBH B TAKOM K€ KOJIHYECTBE.

TaOmnuma 1.
KommuecTBo BOJIBI M THAPATUPOBAHHOTO ITOPOIIKA,
BHOCHMBIX B OIIapy

Table 1.
The amount of water and hydrated powder
added to the dough
Choipbe Obpaserr | Sample
Raw material 0% | 1,5% | 3,0% | 6,0% | 9,0%
Bona, Y
Water, cml 50,0 | 425 | 35,0 | 20,0 5,0
[ManpaTupoBaHHbBIi
MOPOILOK, T | 0 9,0 18,0 | 36,0 | 54,0
Hydrated powder, g

Bpems BCIUIBITHS mIapuka NpPU BHECCHUH
THPaTHPOBAHHOTO TOPOIIKA MOPKOBH B OMapy
OTHOCHUTEIBHO BPEMEHH BCIUIBITHS IIApHKa
KOHTPOJIBHOTO 00pa3sia — omapa 0e3 BHECCHUs
MOPOLIKOB, COKPATHIIOCH B 3aBHCUMOCTH OT JI03bI
BHECEHHUsS TMopoika Bcpeanem Ha 29,6; 32,0%;
23,9%; 8,7%.

W3 rpa¢ukoB, npeacTaBICHHBIX Ha PUCYH-
KaX TaKKe CIEIyeT, 9TO BPeMsI BCIUTBITHS [IapHUKa
B Olape, MPHUTOTOBJICHHON € TMAPATHPOBAHHBIMH
MOPOIIKaMU CBEKJIBI MEHbIIE, YeM BPEMs BCILIBI-
THSl IApUKa C CyXHUMH TIOPOIIKAMHU W 3aBUCHT
OT J103bI BHECEHUSI MOPOIIKA: TPH JI03¢ BHECCHUS
CBEKONIbHOTO mopomka 1,5% oT maccel MyKu —
B CPETHEM 3a BCE MEPHOJ NMPUTOTOBIICHUS ONaphbl
B TeueHnd 180 MUH BpeMsi BCIUIBITHS IIAPUKA CO-
kpatwiioch Ha 38,1%, mpu BHECEHHMH IOpOIIKa
B konmmuectBe 3% — Ha 28,6%, mnpu BHeceHWH
nopouika B konuuectse 6% — Ha 26,4%, npu BHe-
ceHuM Tmopoika B kojaudecTBe 9% — Ha 25,5%
OTHOCHTEJILHO BPEMEHH BCIUTBITHS IIAPHKa B OMape,
MPUTOTOBJICHHOW NPH BHECEHUH CYXOT'O TOPOIIKA
MOPKOBH B TAKOM >K€ KOJIHMYECTBE.

Bpewmst BCIUIBITHS MIapyKa MpH BHECSHUH THI-
PaTUPOBAHHOIO TOPOIIKA CBEKJIBI B OMApy OTHOCH-
TEeJbHO BPEMEHU BCIUIBITHS IIApHKa KOHTPOJBHOTO
o0pasma — orapa 6e3 BHECEHHSI TIOPOIIIKOB, COKPATH-
JIOCH B 3aBHCUMOCTH OT JI03bI BHECEHHS MOPOILIKA
B cpennemM Ha 41,5; 40,7; 34,4; 19,4%.
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[Ipy HEKOTOPBIX J[03aX BHECEHHS Kak
TUIPATHPOBAHHBIX, TAK M CyXHX MOPOILIKOB Ha
Hayano OposkeHust omapsl (depe3 30 MuH) Bpems
BCIUTBITUSI IAPHKA OMApbl C MIOPOMIKOM MOXKET
ObITh OOJBINE, YeM BpeMs BCIUIBITHS IIapUKa
KOHTPOJIBHOTO 00paslia, HO B IaTbHEHIIEM, 0 Mepe
COpaKMBaHHsI OMApPBI, PAa3HHUIA BCIUIBITHS IIAPUKA
BBIPABHHBACTCS B T10JIb3Y 0OPA3LIOB C MOPOLIKAMHL.
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YTO BHECEHHUE THUPATUPOBAHHBIX CBEKOJIHHBIX
MOPOIIKOB B JIFOOOH TO3MPOBKE C TOUKH 3PECHUS
MOBBINICHUS OPOAMIBLHOW aKTUBHOCTU JPOXKIKEH,
Oonee 3¢ (eKTHBHO, YeM MOPKOBHBIX, YTO MOXKHO
OOBSICHUTH Pa3HOH BSI3KOCTBHIO THAPATUPOBAHHBIX
nopomkoB. Ko duipieHT qUHAMIYECKON BSI3KOCTH
CBEKOJIFHOTO M MOPKOBHOT'O TMOpPOLIKAa MpH TUI-
pomonyne 1:5 wusmepenHas Ha Buckosumerpe
Thermo Viscotester 7L plus. Tlpu mmungene Ry
W KOJIMYecTBe 000poToB N-12 06/MUH", BA3KOCTH
CBEKOJIBHOTO Tmopomka coctaBmwia 120 mllaxc,
a mopomka MmopkoBH -520 mITaxc.
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PI/ICYHOK 2. l3MeHeHHE aKTHBHOCTHU I[pO)K)Keﬁ C CYyXUMU U THAPATUPOBAHHBIMU IOPOIIKAMU MOPKOBU U CBCKJIbI B

3aBHCHUMOCTH JJO3UPOBKH U BPEMEHH OPOKEHUS

Figure 2. Change in yeast activity with dry and hydrated carrot and beetroot powders depending on the dosage and

fermentation time
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3aki0ueHue MOBBICUTh OPOAVMIBHYIO AKTHBHOCTH JPOKIKEH

Pe3ynbTaTsl, MONYUCHHBIC B JaHHOM HC- Y COKpaTUTh BPEMsI IPUTOTOBJICHUs onapkl. bomee
CIICIOBaHHMHU, TOBOPAT O LEICCOOOPAa3HOCTH Tepe]] TOr0, HEOOXOXMMO MPOJOJIKHTH HCCICT0BAHMS
BHECEHUE IIOPOIIKOB MOPKOBU U CBEKIIBI B OIIApy ¥ OLCHHUTH 3 (PEKTHBHOCTH MPOBEJCHMS IHAPaTa-
MPOBOIUTH THAPATAIUIO MOPOIIKOB, TIOTOMY YTO LUy MOPOLIKOB  IICpEN WX BHECCHHEM B TECTO.

HOI[06HaH IIOATrOTOBKa ITOPOINKOB  ITO3BOJIUT

Jlureparypa

1 3yb6kosa T.B., 3axapor B.JI. Mcnonb30BaHHE TOHKOIUCIIEPCHBIX MOPOIIKOB U3 MOPKOBU U THIKBBI B TEXHOJOTHU
xne6oneuenus // BectHuk MU4ypHHCKOTO rocyaapcTBEHHOT0 arpapHoro yuuepcurera. 2016. Ne 1. C. 84-89.

2 Hesckas E.B., 3yeBa A.l'., benseB A.T'. Mcnosp30BaHHe SKCTPaKTa M MOPOIIKA KUIPEs Y3KOJIUCTHOTO B PEIETITYpe
x11e600ynouHbIx u3aenuil // TeXxHUKa U TEXHOIOTHs MUIIEeBbIX mpou3soacTB. 2020. T.50 Ne 1. C. 61-69.

3 Hombposckas S.II., Apanoa C.M., TekyrseBa IO.A., J[lenncoBa A.A. IlepcHeKkTHBBI IPHUMEHEHHS
HETPAJHUIOHHOTO PACTHTEIBHOTO CHIPbS JUISl MMOBBIICHUSI OMOJOTMYECKOW IIEHHOCTH MYYHBIX KOHIMTEPCKUX u3menuid //
[MumieBas mpoMbIinuieHHOCTh. 2017. Ne 7. C. 19-21.

4 Kononenko B.B., Uepnsix B.S1., T'ogyHoB O.A., I'epoen [I. Kanopumerpuueckre METOIbI UCCIETIOBAHUS COCT OSIHUS
OuonoMMepoB pacTutesbHbIX TopoikoB // Bectauk K0p I'Y. Cepust «IlumieBsie u 6uorexunonorun». 2019. T. 7. C. 39-54.

5 TI'pssuna @M., Janunosa O.A., EmenssHoBa T.H. IIpumeHeHue HaTypanbHbIX OOOraTHTENed B TEXHOJIOTMU
X11e000YIOYHBIX M3IEH MOHKEHHON BiakHocTH // BectHuk Mapuiickoro rocymapcrBenHoro yausepcurera. 2016. T.2.
Ne 2(6). C. 15-19.

6 Seo E.O., Ko S.H. Quality characteristics of muffins containing beet powder // Culinary science and hospitality
research. 2014. V. 20. Ne. 1. P. 27-37.

7 Douglass I., Harrowell P. Kinetics of Dissolution of an Amorphous Solid // J. Phys Chem B. 2018. V. 122(8). P.
2425-2433. doi: 10.1021/acs.jpch.70b12243

8 Drake A.C., Lee Y., Burgess E.M., Karlsson J.O.M. et al. Effect of water content on the glass transition temperature
of mixtures of sugars, polymers, and penetrating cryoprotectants in physiological buffer // PLoS One. 2018. V 13.1. doi:
10.1371/journal.pone.0190713.

9 Amnepr A.A., AnpmeBckas M.H. Hayunoe o0ocHOBaHHE NpPUMEHEHHS OBOLIHBIX MAacC CBEKIbl, MOPKOBH,
METPYIIKK B TEXHOJIOTHH XJe600ymounsix uzzennit // Nssectus KI'TY. 2017, Ne 45. C. 125-135.

10 Kopsiukuna C.4., Jlagnoa O.J1., Jlobox U.C., Mukaensn A.B. OGocHoBaHue co3iaHusi (DYHKIIMOHAIBHBIX
XJ1e000YIIOUHBIX M3ACNUH C IPUMEHEHHEM CMECH MOPOIIKOB THIKBEI 1 MOpKOBH // Xnebonponykrsl. 2018. C. 60-62.

11 Ha S.R., Choi J.S., Jin S.K. The physicochemical properties of pork sausages with red beet powder // Journal of
Life Science. 2015. V. 25. Ne. 8. P. 896-902.

12Gong Y., Deng G., Han C., Ning X. Process optimization based on carrot powder color characteristics //
Engineering in agriculture, environment and food. 2015. V. 8. Ne. 3. P. 137-142. doi: 10.1016/j.eaef.2015.07.005

13 Kassymov S., Rebezov M., Ikonnikova A., Fedin 1. et al. Using of pumpkin and carrot powder in production of
meat cutlets: effect on chemical and sensory properties // International Journal of Psychosocial Rehabilitation. 2020. V. 24.
Ne. 4. P. 1607-1613. doi: 10.37200/1JPR/V2414/PR201274

14 Alvarado-Ramirez M., Santana-Galvez J., Santacruz A., Carranza-Montealvo L.D. et al. Using a functional carrot
powder ingredient to produce sausages with high levels of nutraceuticals // Journal of food science. 2018. V. 83. Ne. 9. P.
2351-2361. doi: 10.1111/1750-3841.14319

15 Jalgaonkar K., Jha S.K., Mahawar M.K. Influence of incorporating defatted soy flour, carrot powder, mango peel
powder, and moringa leaves powder on quality characteristics of wheat semolina-pearl millet pasta / Journal of Food
Processing and Preservation. 2018. V. 42. Ne. 4. P. €13575. doi: 10.1111/jfpp.13575

16 Sule S., Oneh A.J., Agba I.M. Effect of carrot powder incorporation on the quality of pasta / MOJ Food Process
Technol. 2019. V. 7. Ne. 3. P. 99-103.

17 Oztiirk-Kerimoglu B., Kara A., Urgu-Oztiitk M., Serdaroglu M. A new inverse olive oil emulsion plus carrot
powder to replace animal fat in model meat batters // LWT. 2021. V. 135. P. 110044. doi: 10.1016/j.Iwt.2020.110044

18 Salehi F., Kashaninejad M., Akbari E., Sobhani S.M. et al. Potential of sponge cake making using infrared—hot air
dried carrot // Journal of texture studies. 2016. V. 47. Ne. 1. P. 34-39. doi: 10.1111/jtxs.12165

19 Santana-Galvez J., Pérez-Carrillo E., Velazquez-Reyes H.H., Cisneros-Zevallos L. et al. Application of wounding
stress to produce a nutraceutical-rich carrot powder ingredient and its incorporation to nixtamalized corn flour tortillas //
Journal of Functional Foods. 2016. V. 27. P. 655-666. doi: 10.1016/j.jff.2016.10.020

20 Phebean 1.0., Akinyele O., Toyin A., Folasade O. et al. Development and quality evaluation of carrot powder and
cowpea flour enriched biscuits // International Journal of Food Science and Biotechnology. 2017. V. 2. Ne. 2. P. 67-72.
doi: 10.11648/j.ijfsb.20170203.15

References

1 Zubkova T.V., Zakharov V.L. The use of finely dispersed powders from carrots and pumpkins in bakery
technology. Bulletin of the Michurinsk State Agrarian University. 2016. no. 1. pp. 84-89. (in Russian).

2 Nevskaya E.V., Zueva A.G., Belyaev A.G. The use of extract and powder of fireweed angustifolia in the recipe of
bakery products. Technique and technology of food production. 2020. vol. 50. no. 1. pp. 61-69. (in Russian).

3 Dombrovskaya Ya.P., Aralova S.1., Tekutyeva Yu.A., Denisova A.A. Prospects for the use of non-traditional vegetable
raw materials to increase the biological value of flour confectionery. Food industry. 2017. no. 7. pp. 19-21. (in Russian).

4 Kononenko V.V., Chernykh V.Ya., Godunov O.A., Gerbel D. Calorimetric methods for studying the state of
biopolymers of plant powders. Vestnik Yur GU. Series "Food and Biotechnology". 2019. vol. 7. pp. 39-54. (in Russian).

129



Tikhiy A.V. et al. Proceedings of VSUET, 2022, vol. 84, no. 1, pp. 125-130

post@uestnik-vsuet.ru

5 Gryazina F.l., Danilova O.A., Emelyanova T.N. The use of natural enrichers in the technology of low-moisture
bakery products. Bulletin of the Mari State University. 2016. vol. 2. no. 2(6). pp. 15-19. (in Russian).
6 Seo E.O., Ko S.H. Quality characteristics of muffins containing beet powder. Culinary science and hospitality

research. 2014. vol. 20. no. 1. pp. 27-37.

7 Douglass 1., Harrowell P. Kinetics of Dissolution of an Amorphous Solid. J. Phys Chem B. 2018. vol. 122(8).

pp. 2425-2433. doi:10.1021/acs.jpcb.7b12243 (in Russian).

8 Drake A.C., Lee Y., Burgess E.M., Karlsson J.0.M. et al. Effect of water content on the glass transition temperature
of mixtures of sugars, polymers, and penetrating cryoprotectants in physiological buffer. PLoS One. 2018. vol. 13.1.

doi: 10.1371/journal.pone.0190713 (in Russian).

9 Allert A.A., Adshevskaya M.N. Scientific substantiation of the use of vegetable masses of beets, carrots, parsley in
the technology of bakery products. Izvestiya KSTU. 2017. no. 45. pp. 125-135. (in Russian).

10 Koryachkina S.Ya., Ladnova O.L., Lobok I.S., Mikaelyan A.V. Substantiation of the creation of functional bakery
products using a mixture of pumpkin and carrot powders. Khleboprodukty. 2018. pp. 60-62. (in Russian).

11Ha S.R., Choi J.S., Jin S.K. The physicochemical properties of pork sausages with red beet powder. Journal of Life

Science. 2015. vol. 25. no. 8. pp. 896-902.

12 Gong Y., Deng G., Han C., Ning X. Process optimization based on carrot powder color characteristics. Engineering
in agriculture, environment and food. 2015. vol. 8. no. 3. pp. 137-142. doi: 10.1016/j.eaef.2015.07.005

13 Kassymov S., Rebezov M., Ikonnikova A., Fedin I. et al. Using of pumpkin and carrot powder in production of
meat cutlets: effect on chemical and sensory properties. International Journal of Psychosocial Rehabilitation. 2020. vol. 24.

no. 4. pp. 1607-1613. doi: 10.37200/1JPR/\VV2414/PR201274

14 Alvarado-Ramirez M., Santana-Galvez J., Santacruz A., Carranza-Montealvo L.D. et al. Using a functional carrot
powder ingredient to produce sausages with high levels of nutraceuticals. Journal of food science. 2018. vol. 83. no. 9.

pp. 2351-2361. doi: 10.1111/1750-3841.14319

15 Jalgaonkar K., Jha S.K., Mahawar M.K. Influence of incorporating defatted soy flour, carrot powder, mango peel
powder, and moringa leaves powder on quality characteristics of wheat semolina-pear]l millet pasta. Journal of Food
Processing and Preservation. 2018. vol. 42. no. 4. pp. €13575. doi: 10.1111/jfpp.13575

16 Sule S., Oneh A.J., Agba I.M. Effect of carrot powder incorporation on the quality of pasta. MOJ Food Process

Technol. 2019. vol. 7. no. 3. pp. 99-103.

17 Oztiirk-Kerimoglu B., Kara A., Urgu-Oztiirk M., Serdaroglu M. A new inverse olive oil emulsion plus carrot
powder to replace animal fat in model meat batters. LWT. 2021. vol. 135. pp. 110044. doi: 10.1016/j.lwt.2020.110044

18 Salehi F., Kashaninejad M., Akbari E., Sobhani S.M. et al. Potential of sponge cake making using infrared—hot air
dried carrot. Journal of texture studies. 2016. vol. 47. no. 1. pp. 34-39. doi: 10.1111/jtxs.12165

19 Santana-Galvez J., Pérez-Carrillo E., Velazquez-Reyes H.H., Cisneros-Zevallos L. et al. Application of wounding
stress to produce a nutraceutical-rich carrot powder ingredient and its incorporation to nixtamalized corn flour tortillas.
Journal of Functional Foods. 2016. vol. 27. pp. 655-666. doi: 10.1016/j.jff.2016.10.020

20 Phebean 1.0., Akinyele O., Toyin A., Folasade O. et al. Development and quality evaluation of carrot powder and
cowpea flour enriched biscuits. International Journal of Food Science and Biotechnology. 2017. vol. 2. no. 2. pp. 67-72.

doi: 10.11648/j.ijfsb.20170203.15
Caenenns 00 aBpTopax

Anton B. Tuxuii aciupanT, pakynbTeT OHOTEXHOJOTHH,
Cankt-IleTepOyprckuii  HallMOHATBHBIA — HUCCIICTOBATEIBCKHUIA
YHUBEPCUTET MH(POPMAIMOHHBIX TEXHOJIOTHH, MEXaHHKU U OIl-
Tuky, yi. JlomoHocoBa, 9, Cankr-IlerepOypr, 197101, Poccus,
antontikhiy@yandex.ru

https://orcid.org/0000-0002-0890-3728
Hapexna B. BapakoBa K.T.H., TOIeHT, (paKyIbTeT OHOTEXHOJIOTHH,
Cankt-IleTepOyprckuii  HallMOHATBHBIA — HUCCIICTOBATEIBCKHUIA
YHUBEPCUTET MH(GOPMAMOHHBIX TEXHOJIOTHH, MEXaHHKU U OIl-
TukH, yi. JlomoHocoBa, 9, Cankr-IlerepOypr, 197101, Poccus,
n.barakova@mail.ru

https://orcid.org/0000-0001-7296-8609
EBrenunii A. CamonenkuH Beaymuii cnenuanuct, Hanunonans-
HbIH HccnenoBaTenbCKuil LeHTp «KypyaTOBCKUH HMHCTUTYT»,
LleHTpanbHbpli  HayYHO-UCCIENOBATENbCKUN HMHCTUTYT KOH-
CTPYKUMOHHBIX MarepuanoB «lIpomereii», yi. IlInanepnas, 49,
Cankr-IlerepOypr, 191015, Poccust, smdlkn@inbox.ru

https://orcid.org/0000-0001-9576-4940

BkJian aBTopos

Bcee ABTOPHI B paBHOﬁ CTCIICHU INPpUHHUMAJIM Y4aCTUEC B HallMCaHUU
PYKOIIMCH U HECYT OTBETCTBCHHOCTb 3a Ijlaruat

Kongaukr uatepecon
ABTOpEI 3a5IBIIIOT 00 OTCYTCTBUH KOH(IMKTA MHTEPECOB.

Information about authors

Anton V. Tikhiy graduate student, faculty of biotechnology,
Saint Petersburg National Research University of Information
Technologies, Mechanics and Optics, 197101, Russia, St. Peters-
burg, Lomonosova ave. 9, antontikhiy@yandex.ru
https://orcid.org/0000-0002-0890-3728

Nadezhda V. Barakova Cand. Sci. (Engin.), associate professor,
faculty of biotechnology, Saint Petersburg National Research
University of Information Technologies, Mechanics and Op-
tics, 97101, Russia, St. Petersburg, Lomonosova ave. 9,
n.barakova@mail.ru
https://orcid.org/0000-0001-7296-8609
Evgeny A. Samodelkin leading specialist, Research Institution
Research Center 'Kurchatov Institute', Central Research Institute
for Engineering Materials Prometheu", st. Shpalernaya 49,
St. Petersburg, 191015, Russia, smdlkn@inbox.ru
https://orcid.org/0000-0001-9576-4940

Contribution
All authors are equally involved in the writing of the manuscript and
are responsible for plagiarism
Conflict of interest
The authors declare no conflict of interest.

Moctynuaa 06/12/2021

Mocae pexaxuuu 27/12/2021

Ipunsita B meuarn 25/01/2022

Received 06/12/2021

Accepted in revised 27/12/2021

Accepted 25/01/2022

130



