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AH HoTauwums

UTaHVe HaceNeHNs SABNSETCA BaXKHOM 06LLECTBEHHOM 1 coupanibHOM Npo6ieMoi. I3MeHeHme 06pasa dXun3-
I_I HW HaceneHnst N NageHne nnm, HaobopoT, NOAHATUE YPOBHS XKU3HW, CBSA3aHHbIe C MOTPeOHOCTAMIN B yBe-
NINYEHUM 3HeprosatpaT NULLKY, HeaaeKBaTHbIM NOTpebieHeM BUTAMMHOB M MUHEPAsIOB, @ BMECTE C HUM U
pa3fesnibHOe MUCMoMb30BaHWe NMPOAYKTOB NUTaHUSA U BUOIOTMYECKN aKTMBHbIX BELLECTB, NPUBEO K HE06Xoau-
MOCTU CO34aHNs (DYHKUMOHa/TbHbIX NPOAYKTOB NUTaHus. B Poccumn nosisrieHne (yHKUUOHaIbHBLIX MPOAYKTOB
NUTaHUA Ha PbIHKE 3HAYNTE/TbHO OMepeXkaeT 3HaHUSA 0 HUX B MEAVLIMHCKMX COOOBLLIECTBAX, pa3padaTbiBatoLLmX
N MPOM3BOAALLMX 3TY NPOAYKLMIO, U YK TeM 60iee y HaceneHus1. Ipy Npor3BoACTBe X/1e606y10UHbIX U3aenunii
N3 MLIEHNYHON MyKW BHECEHMWE, HanpuMep, NPOLYKTOB NepepaboTKM ThbIKBbI, MOPKOBW, CTO/I0BOM CBEK/bl U
KapTochensi No3BosSET MOBbICUTL He TOSIbKO MULLEBYHO LEEHHOCTb FOTOBbIX U3AENNIA, HO U YNYYLLIUTL OpPraHo-
NenTuyecKune 1 hU3NKO-XMMUYECKME MOKa3aTeIM NX KavecTBa, B NepBYHO 0Yepeb 3TO KacaeTcs LiBeTa U CTPYK-
Typbl NOPUCTOCTU MSIKMLLIA X/1e6a, a TaKkXKe ero BKyca 1 apomMara.

N-IOHGBI:IE‘ cnoBa: peonoruA, Xneo, MOPKOBb, TbIKBa, BA3KOCTb, MOPOLLIOK.
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A STRAKT

Food is an important public and social problem. Changing lifestyles, the falling, or, conversely, raising standard

of living associated with the need to increase the energy of food, inadequate intake of vitamins and minerals,
and with it the separate use of food products and biologically active substances has led to the need for developing
functional foods. In Russia, the emergence of functional food products on the market is well ahead of the knowledge
about these products in the medical community responsible for their manufacture. The population also lacks this
knowledge. Inthe production of bakery products fromwheat flour, adding the products after processing pumpkin,
carrots, beetroots and potatoes can both raise the nutritional value of the finished products and improve the
organoleptic and physical-chemical indicators of their quality. In particular, this applies to the color and structure
of grain of bread, its aroma and flavor.

K eywords: rheology; bread; carrots; pumpkin; viscosity; powd.
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Mcnonb3oBaHMe  [OCTAaTOMHO  [AELUEBOrO
OBOLLLHOTO CbIpbs MpW NPOU3BOACTBE X/1€600Y-
NOYHbIX W34ennii No3BoNINT obecnevymTb Ha-
ceneHne P® Hes3aBMCMMO OT €ro couuasabHOro
NOSTIOXKEHUS U YPOBHSA YXU3HU, HEOO6XO4MMbIMUN
nMTaTeNlbHbIMUN BeLLLeCTBaMM.

Bbi6op NpoAyKTOB NepepaboTKM OBOLLEN, B
YaCTHOCTU, TbIKBbl, MOPKOBU, CTO/I0BOW CBEK/IbI
N KapTodensa npm NpousBoAcTBe X1eb6o6ynoy-
HbIX N34eNNA CBA3aH C 0COGEHHOCTAMU XUMMU-
YeCKOro coctaBa BHOCMMbIX peLenTypHbIX KOM-
NMOHEHTOB, B COCTaB KOTOPbIX BXOAAT BUTAMUHBI,
MaKpO- U MUKPO3/IeMeHTbI, 061agatoLume aHTu-
OKCULAHTHOM aKTUBHOCTLIO.

BHeceHMe OBOLLHbIX MOPOLLUKOB OKa3blBa-
eT B/IUSIHME Ha NpoTeKaHne 6MOTeXHOornYe-
CKMX orepauui npouecca NpPomM3BOACTBa XJe-
606yN0YHbIX N34EeNNA - co3peBaHME TecTa U
OKOHYaTe/IbHYI0 pPacCTOlKy TecTOBbIX 3aroTo-
BOK 4epe3 MHTeHCU(UKALUIO XXUN3HedeATe Nb-
HOCTU MWKPOOPraHM3MOB, a TakKXXe U3MeHseT
peonornyeckoe nosefeHue nonygabpukaTos.
YcTaHOBNEHME KPUTUYECKUX TOUYEK (B COOTBET-
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CeTeBoii HayuYHO-MPaKTUYECKUN XKypHaN

ctBun ¢ TpebosaHnammn HACCP) peonormnye-
CKMX CBOMCTB nonygabpmkaTtoB C OBOLLHbLIMU
fob6aBkamMn - fAedopMaLMOHHbIX XapakKTepu-
CTUK, 3(EKTUBHOWM BA3KOCTWU, CKOPOCTU pe-
nakcauum MexaHMYeCcKUX Harnpsd>keHunm u ap.
NMO3BOJINT OMNMpeaensATb ONTUMasbHble 403UPOB-
KV OBOLLHbIX MOPOLLUKOB UHIPeaNEeHTOB U COOT-
BETCTBEHHO [03MPOBKY BO/bl C YYETOM TEXHO-
NOTNYeCcKNX CBOWCTB MYKWU W, OAHOBPEMEHHO,
NPOrHo3MpoBaTb KayecTBO MPOUN3BOAUMbIX
XNeb60o6yNnOUHbIX U34ENNIA.

B gaHHoW paboTe mcnonb3oBasMcb NOPOLL-
KW MOPKOBW, TbIKBbl, CTO/IOBON CBEK/Ibl, MOJY-
YeHHble C MOMOLLLID MH(paKpacHOh cywKku, a
TakXe [Ba BMa NOPOLLUKOB KapTogesis CoOpToB
«ACTEpPUKC» W «3nfeHa» - KOHAYKTUBHbLIM
(KOHTaKTHbIM) METOAOM CYWKW [0 Monyde-
HUSA KapTOeNbHbIX X/10MbEB C Aa/ibHENLLINM
n3mMenbyeHMemM [0 nopolika. [/ MOpPOLUKOB
onpefensanu Takue nokasaTenu Kak BNaXKHOCTb,
NJ0THOCTb, Aed)opMaunio NpeccoBaHUsA, Cpef-
HEe3KBMBA/IETHbIN pa3mep 4YacTul, 3HavyeHUs
KOTOpbIX NpeacTaB/ieHbl B Tabn. 1.

Tabnuua 1
®U3MKO-XMMUNYECKME XapaKTepUCTNKM OBOLLHbIX MOPOLLUKOB,
NOSTYYEeHHbIX MHPaKPACHOM CYLLUKOA
Physical and chemical characteristics ofvegetable powders
made by infrared drying
®UNINKO-XUMUYECKME XapaKTEPUCTUNKMN
Bunabl 0BOLLHBbIX
NOPOLLIKOB
P W, % dakB, MKM pH Kr/m3 ‘bnpec, MM
MopoLLoK MOPKOBU 8,4 131 477 4.8
IMopOLLOK ThIKBbI 7.9 139 615 2,7
MopoLwok cTonoBoun
P 8,0 127 559 3,08
CBEKJ1bl

MopoLok KapTogens 6.5 115 210 2.93

OueHKY peosiornyeckoro nosefeHUs Mo-
POLLUKOB OCYLWLEeCTBAANMN MO U3MEHEHUIO HarpA-
XEHNA UX oOKatna C rnomMmollbo MHAOEHTOPOB

«MopweHb 049», «UnnnHgp O 36» mn npmnbopa
«CTtpykTypomeTp CT-1» [7]. KpuBble npeccoBa-
HUSA OBOLLHbIX MOPOLLUKOB MpuBeAeHbI Ha puc. L
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Puc.1. I3MeHeHMe Hanpsi>KeHNs cXXaTusi Npy NPeCCOBaHNM OBOLLIHbIX MOPOLLIKOB
Fig. 1. Changes in compression strain in the process ofpressing vegetable powders

MNpy 04MHaKOBOM HacbIMHOM 06beMe OBOLL-
HbIX MOPOLUKOB N (PUKCUPOBAHHOM YCUNNUN Ha-
rpy>keHnsa (F = 50H) BennuunHa gecopmauunu
nopollka MOPKOBM MpuW MpeccoBaHUWM OKa3a-
nacb Ha 40% 60nbluUe, YeM Yy Tpex gpyrux. 3To,
NPeAnosIOKUTENIbHO, MOXXHO OOBACHUTbL TeEM,
YTO NPU CyLLIKE MOPKOBHO CTPY>XXKW yaansemas
BNnara B 60/ibLUEN CTeNEHU Pa3yn/oTHAET ee BO-
NOKHUCTYIO CTPYKTYpY.

ONna  OUEHKN W3MEHEHUS MUKPOCTPYKTYpPbI
OBOLLHbIX MOPOLLKOB MPW TensioBoi 06paboTke
NoJslyyeHbl KPUBbIE 3HTA/ILNUN C UCMO/b30BaHW-
eM aAnddepeHUnasibHOro CKaHMpYyoLWero Kaso-

pumetpa (ACK) ACM-10MA npoussoactsa UNBI1
PAH (r. MywuHO), KOTOPbI 06ecrneynBai Harpes
nNpo6 MOpPOLUKOB TbIKBbl, MOPKOBU W CTOJI0BOM
cBek/ibl 0T 50 o 215 °C 1 Ansa NopoLUKOB KapTo-
thensa B guanasoHe ot 50 Ao 260 °C co CKOPOCTLIO
Harpesa 8 °C/MuH (cMm. puc. 2mn 3). MeTponoruye-
CKMe XapaKTepucTukm npubopa kKanubposanacb
no ceptTnUUUMpPoOBaHHbIM CTaHAAPTHLIM 00pas3-
Lam Temnepartyp v 3Hepruin )a3oBbIX MNePexXosoB
HapTanmHa (80,28+0,2 °C, 150 [Ok/T), UHAMA
(156,45+0,2 °C, 28,44 Ox/r) n onosa (231,75+0,3
°C, 60,67 )k/r) no MeTOANYECKUM YKa3aHUAM
MW 496-84.

rc

Puc. 2. I3ameHeHMe sHT &b OBOLLHbLIX MOPOLLKOB MPKY X HarpeBaHUn:
C —NOpOLLOK CT0/10BOM CBEK/IbI; M —MNOPOLLIOK MOPKOBY; T —MNOPOLLIOK ThIKBbI
Fig. 2. Changes in enthalpy of vegetable powders in the process of heating:
C - beetrootpowder; M - carrotspowder; T - pumpkin powder
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Puc. 3. NameHeHne aHTansnmm nopowika kapTodens (K) npu ero HarpesaHnu
Fig. 3. Changes in enthalpy ofpotatoes powder (K) in the process of heating

Ha Tepmorpammax puc. 2 u 3 OBOWLHbIX MO-
poOLWKOB HabnofaeTca ABa 3HAOTEPMUYECKUX
nuKa: nepsblii, B AnanasoHe ot 50 go 140°C (gnsa
T, M, C) n ot 50 go 120°C (ansa K), oTparkatomii
npoLecc ucrnapeHMs BOAbl; BTOPOW, Ha ypOBHe
150°C (ana M n C), 157, 5°C (gna K) n 172°C (ans
T), oTpakarownin nepexoq NnepeoHa4vyasibHON BO-
NOKHUCTOMN U KPUCTaIIMYECKON CTPYKTYpPbI B
njacTUyeckoe WM pacnsaB/ieHHOe COCTOsIHMe.
3TO roBOpPUT O TOM, YTO MNPU BbINeyke x/1e606y-
NOYHbIX N3AeNNIA, B peLenTypy KOTOPOro BXOAAT
NMOPOLLKK, He BydeT MPoOmUCXoauTb UX TepMuYe-
CKOr0O pas3foXXeHUsl, Tak Kak MsKuL xneba npo-
rpesaeTca Makcumym fo 96-98°C, 1.e. npu npo-
N3BOACTBE X/1€606Y/T0UHbIX U34eNVNA HATUBHbIE
(bm3nonornyeckme cBOWCTBa MOPOLUKOB COXpa-
HATCA. Ha noBepxHOCTU KOPKMU XxNneba, KoTopas
nporpesaetca Ao 180°C, Hao6opoT npounsongeT
nnaesieHMe MOPOLLKOB, KOTOpoe 6yaeT crnocob-
CTBOBaTb MOBbILIEHMIO €€ [TIAHLEBUTOCTU U CTe-
NeHV paBHOMEPHOCTU OKPacKM.

dopmMmunpoBaHMe CTPYKTYpbl nonydgabpukarta
Ha4YMHAETCA Ha CTaZuN ero NPUroToB/IeHUS, OCHO-
BOMonararoLLein onepaymein KOTopo SiBNsieTcs 3a-
Mec TecTa. OLeHMBas peosiormyeckoe noseaeHue,
Hanpumep, MWeHUYHOro Tecta Mpu 3amece Mo
napameTpam papMHOrpamMmmbl ycTaHaB/IMBAETCA B
nepByt0 o4vepeflb KOHCUCTEHLUSA TeCTa M1 MOMEHT
ero rotoBHoCTU. KOHCUCTEHUMSA TecTa Mno3BonseT
yCcTaHaBNMBaTb HEOOXOAMMOe KO/IMYECTBO BOAbI,
HO MpW 3TOM OTCYTCTBYET MHhopMaLNsA O BA3KO-
CTW TecTa nocne 3ameca, T.e. UHpopMaLms O CBA3-
HOCTW KOarynsiuMoHHOM CTPYKTYpPbI A1 P>KaHOro
TecTa U KoarynsumoHHO-KPUCTa/I/TN3aLNOHHOM
CTPYKTYpPbI 4191 NLWEHNYHOro TecTa.

CyLuecTByHOLLME POTALMOHHbIE BACKO3UMETPbI
He MO3BONAIT N3MepPATb BA3KOCTb MLLUEHNYHOro
TecTa, ABMSAKLErOCA YNpyro-BA3K0-naacTUYHbIM
MaTepuanom, NoaTomMy 6b1s11 pa3paboTaHbl COBpe-
MeHHble MeTO/bl KOHTPO/1S1 BA3KOCTM MLIEHUYHO-

ro v p>kaHoro Tecta. insa pa3paboTky MeToA0B UC-
NoNb30Ba/IN  MH(OPMALUOHHO-U3MEPUTESTbHYIO
cUCTeMy, BK/IHOUaoLLyto Npubop «CTpyKTypoMeTp
CT-2» (Poccus), pa3beMHYHO KIOBETY U UHAEHTOP
«lnacTnHa pebpuctasi», KOTOPble B CBOE BPeMsi
MCNONbL30Ba/IN A/19 NOYYeHUS KPUBOI Mon3yye-
CTW C NOMOLLIbIO Npubopa «Belrinepa-PebnHaepas.
Takum o6pa3om, pa3paboTaHHble MeTOAbl KOH-
TPO/IA BA3KOCTU MLUEHUYHOrO U PXXaHOro TecTa,
3aK/1I04aloTCA B OMNpefeneHnmn yCUnns Harpyxe-
HUA Ha NHAeHTope «lnacTuHa pebpucTas», obe-
CreyvynBaroLWLMM OnpenesieHHY OTHOCUTESTbHYIO
Aechopmaumio nosyabpmnkaros, a 3aTeM B ycTa-
HOB/IEHNM NapamMeTpPOB 3KCMOHEHLMaIbHOIO 3a-
KOHa pefiakcaunm MexaHUYeCKUX HanpsiKeHUn
ANS NWeHNUYHOro Tecta M napameTpoB TeYeHUs
p>aHoro TecTta, ¢ NOCNeAyoL MM pacyeToM UCKO-
MO PeosIorM4ecKom XapaKTepUCTUKMA.

Ona onpefneneHns BANAHUA OBOLLHbLIX MO-
POLLUKOB Ha Peosiormyeckue CBOWCTBa TecTa U
KayecTBO roTOBOro xsie6a HaMu OCYLLEeCTBNASICA
KOHTPO/Ib KMHETUKWN PEeOsIoOrMYecKoro rnosefe-
HUSA MNWEHWYHOro U PXXaHoro TecTa B npougecce
3ameca C pa3HbIMU LO3UPOBKaAMW MOPOLLKA Tbl-
KBbl U MOPKOBU AN MLIEHUYHOro M MOpoLLKa
CTONIOBOWM CBEeKJlbl AN19 PXXaHOro Ttecta. 3amec
MWEHNYHOIN0 N PXXaHOro TecTa OCYLLEeCTB/IANN
[10 TOTOBHOCTW, Ha npubope «Do-Corder C3»
(bnpma «Brabende”™-I'epmaHuns), koTopas puK-
cupoBanacb Mo 3KCTpPeEMasibHOMY MaKCUMabHO-
MYy 3HAYeHUK0 BeSINYUHbI KPYTALWEro MOMEHTa
Ha NpuBOAe MECWU/IbHbLIX OpraHoB. KOHCUCTeH-
LMA MWEHUYHOro M PXXaHoro Tecta cocTaBu/ia
64010 e.®. n 250+10 e.® COOTBETCTBEHHO.

Mepen nposBefeHVEM MPOO6HbIX flabopaTop-
HbIX BblNeYyeK MPOBOAW/N OLEHKY peonormye-
CKMUX CBOMCTB MLUIEHWYHOIO W pPXXaHoro TtecTa
nocsne 3ameca, pesysibTaTbl KOTOPOW NpeacTaB-
NeHbl Ha puc. 4 n 5.
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Puc. 4. 13mMeHeHVe BA3KOCTY (L) MLUEHWYHOro TecTa B 3aBUCUMOCTU OT [03UPOBKA
NMOPOLLIKOB TbIKBbI (&) 1 MopkoBK (6)
Fig. 4. Changes in viscosity (1) ofwheat dough in relation to the dosage
ofpumpkin powder and carrots powder
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Puc. 5. MIameHeHMe BA3KOCTU (L) p>KaHoro TecTa nocse 3ameca B 3aBMCUMOC T
0T [J03MPOBKM NOPOLLKa CTO/I0BOM CBEK/bI
Fig. 5. Changes in viscosity (u) of rye dough in relation to the dosage
of beetroots powder

MakcrmasibHble 3Ha4YeHUA 3PNEKTUBHON BA3-
KOCTM MLIEHNYHOro TecTa HabNto4atoTcsa nNpu BHe-
CEHUW MOPOLLUKOB TbIKBbl U MOPKOBU B KOJINYe-
cTBax 5 n 4% coOTBETCTBEHHO. 3TO rOBOPUT O TOM,
4YTO MpPU JaHHbIX [03MPOBKaxX MPOSABNAETCA Hau-
60/1bLLIaA peakLMOHHAasA CNOCOOHOCTb NMOPOLLIKOB B
thopmumpoBaHUM N yYKpPenseHNN CTPYKTYypbl TecTa
npw 3amece 10 ero roToBHOCTU. [Npy 3TOM yCTaHOB-
NIeHO, YTO BHECEHWE NOPOLLIKOB CNOCOOCTBYET YKpe-
NAEHUIO KNENKOBUHbI, OLLeHMBAEMOMY C MOMOLLIbIO
npmnoopa NAK-3M (000 «IMJIAYH-cuctembi»,
Poccus). C BHeCEHMEM pa3INYHbIX LO3MPOBOK MO-
poLLKa CTO/I0BOM CBEK/bl MMOKa3saTte/lb BA3KOCTU
p>XXaHoro Tecta N3MeHseTCs No napabosIMyeckomy
3aKOHY, MUHUMa/IbHOe 3HaYeHNe Y KOTOPOW COOT-
BETCTBOBaJ10 [JO3UPOBKE MOPOLLIKA, PaBHOM 4%.

Mocne npoBefeHUs NPOBHbLIX /1Ta60PaTOPHbIX
BbINeyeK x1e600yNnoUHbIX U3LeNnin 13 MniueHnY-
HOW N pXKaHOW MYyKW NOATBEPXKAEHbI LO3UPOBKU
NCMosib3yeMbIX B paboTe OBOLLHbIX MOPOLUKOB U
yCTaHOB/IEHO UX BNUSHWE Ha OpraHo/senTUYeckue
N (PU3NKO-XMMUYECKNE MoKa3aTenn KadecTsa.
YnenbHbli 06eM U MOPUCTOCTb KOTOPbIX HAX0AM-
NINCb B CNepylowmnx npegenax: Ans rueHMYHoro

xneéa - 4,5 cm¥r n 85%, ona p>kaHoro xnebéa -
1,5-1,8 cM3¥ 1 1 58-62%.

Takum 06pa3om, Ha OCHOBaHUM NPOBEAEHHbIX
nccnefoBaHNM MOXKHO cAenatb Criefytouine Bbl-
BOAbI:

1. OnpegeneHbl PU3NKO-XUMUYECKME CBON-
CTBa OBOLLHbIX NMOPOLLUKOB: AedhopMaumns nNpecco-
BaHWS, NJIOTHOCTb, FPaHy/IOMeTPMUYECKUIA COCTaB.

2. YcTaHOBNeHblI TeMnepaTtypbl rnepexoja B
Nna1acTUYeCKoe COCTOSIHME OBOLLHbIX MOPOLLKOB:
ANSA NOPOLIKOB TbIKBbI - 172 °C, ons Kaptodens
- 157,5°C, onsi MOPKOBU M CTOJSIOBOW CBEKJ/bl -
150 °C, yKa3blBaloLLlme Ha CoOXpaHeHne NX HaTuB-
HbIX (U3MONOTNMYECKMX CBOWCTB MPU BbIMeYkKe
XNe6006yN0OUHbIX U3AENNIA.

3. YCTaHOBNEHO BAUSHME 4031POBOK MOPOLL-
Ka TbIKBbl 1 MOPKOBW Ha Pe0siIornyeckoe nosese-
HWe MLWEeHNYHOro TecTa Mocne 3amMeca, a TakXke
nokasaTesIn KavyecTBa roTOBbIX U3Ae/NIA.

4. YcTaHOBJ1EHO BIUAHVE A03UPOBKU MOPOLL-
Ka CTO/I0BOM CBEK/Ibl HA PE0Nornmyeckoe nosege-
HMe pPXaHOoro TecTa Mnocsie 3ameca, a TakxKe rnoka-
3aTe/sIn KayecTBa roTOBbIX U3ME/NIA.
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