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! BopOHEkKCKHI TOCY1apCTBEHHbI YHUBEPCHTET HHXKCHEPHbIX TEXHOIOIMH, p-T Pesosmowuu, 19, r. Bopouex, 394036, Poccust
Pedepar. B TexHONMOrMM My4YHBIX KOHIUTEPCKUX W3MIEIHHA MOTYT MPUMEHSTHCS HETPAJULMOHHBIC BHUABI PACTUTENBHOIO ChIphs. BBenenue B
pELENTypy KEKCOB M3MEJIbUEHHOH MSKOTH THIKBBI M MYKH U3 LEIBHOCMOJIOTOrO 3€pHA MIIEHHIbI, OOraThlX BUTAMHHAMU U MHKPO3JIEMEHTaMU,
HO3BOJIMT OOOTaTUTh I'OTOBBIE W3JENHS IIOJNE3HBIMM BEILECTBAMH M MOBBICUTH WX IIUIIEBYIO LIEHHOCTb. Llenbto paboThl SIBISUIOCH M3ydeHHE
TEXHOJIOTUYECKHX CBOMCTB O0OOraTUTeNel, UX XMMHYECKOTO COCTaBa, a TAKKe HccieoBaHue d()(EKTHBHOCTH MCIONb30BAHUS MSKOTH THIKBBI B
peLenType KEKCOB U BbIABJICHHE €€ pallMOHATIBHOM J03MpOBKU. B pabore mpuMeHsM OOIIENPUHATBIE METObI UCCIIEI0BAHUS CBOMCTB rOTOBBIX
m3aenuit. OOBEKTOM M3y4eHHs! SBJSUIMCH TOTOBbIE KEKChl C PAa3IMYHON JJO3UPOBKOH MSKOTH THIKBBI. PallOHaJBHYIO JIO3MPOBKY YCTAHABIIMBAJIH,
UCCIeIysl OPTraHOJIeIITHIECKHE (BKYC, 3aIaxX, IOBEPXHOCTb, BU B U3JI0ME, CTPYKTYpa U (hopMa) U (PU3UKO-XUMHUECKHE TTOKa3aTeNy (MaccoBas 1O
BJIarY, IUIOTHOCTb, yAENIbHBII 0ObEM U IIETOYHOCTB). Pe3ynbratoM McciiesoBaHus sBISIETCS pa3pabOTKa TEXHOJIOTMH M HOBOW peLenTyphl Kekca
«Wnest Mypomen2 ¢ nobasienreM 50% MSKOTH THIKBBI K Macce MyKu. JloOaBieHre o0oraTuTelst B peLenTypy CIOCOOCTBOBAIO YBEIMYCHUIO
IOTHOCTH M3nenus Ha 21%, yMeHbIeHHIO yaensHoro oobema Ha 16,7%. Pacuer nuiiieBol EHHOCTH pa3pab0TaHHOTO M3/IENHs MOKa3al, 4To 3a
cuer 6OraToro XMMHUYECKOro 1 BUTAMHHHOI'O COCTaBa MSAKOTH ThIKBBI, yriorpebienue 100 r. kekca 00eceunT CTeNeHb YJ0BIETBOPEHHS CyTOUHON
notpebHocTy Oenka Ha 6,9%, xupa— 16,2%, yrneBomoB— 9,2%, muimeBbix BOJOKOH — 7,2%. C MOMOIIBIO MONYYEHHBIX JaHHBIX MOXKHO
oxapakTepu3oBath kekc «Mibst Mypomer» Kak u3/ienye NOBbILICHHO MUIIEBOI LIEHHOCTH U1 NPO(HIAKTHYECKOr0 U ()YHKIMOHAIBHOTO UTaHU,
YTO TT03BOJIUT PACIIMPUTh ACCOPTUMEHT M3/I€IUi Ha X1€00MEKapHOM PBIHKE.
Ki1i04eBble €10Ba: KEKChI, MUIIEBast IEHHOCTb, MSIKOTb THIKBbI, MyKa U3 LEIbHOCMOJIOTOTO 3epHa MIIEHHIIBI
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Summary.In the technology of flour confectionery products non-traditional types of plant raw materials can be used. Introduction of muffins of
pumpkin and flour from whole wheat seeds, rich in vitamins and microelements, will enrich muffins with useful substances and increase their
nutritional value. The purpose work was to study the technological properties of enrichers, their chemical composition, as well as to study the
efficiency of using pumpkin pulp in the recipes of cupcakes and to identify its rational dosage. In this work, conventional methods of investigating the
properties of finished products have been used. The object of study were ready-made muffins with different dosages of pumpkin pulp. The rational
dosage was established by examining organoleptic (taste, smell, surface, fracture appearance, structure and form) and physicochemical
parameters (moisture mass fraction, density, specific volume and alkalinity). The result of this work is the development of a new recipe and
production technology for the cake "Ilya Muromets" with the addition of 50% pumpkin pulp to the mass of flour. The addition of the enrichant in the
formulation contributed to an increase in the density of the product by 21%, a decrease in the specific volume by 16.7%. Calculation of the nutritional
value of the developed product showed that due to the rich chemical and vitamin composition of the pumpkin pulp, the consumption of 100 g of cake
will provide a degree of satisfaction of the daily protein requirements by 6.9%, fat 16.2%, carbohydrates — 9.2%, dietary fiber 7.2%. With the help of
the received data it is possible to characterize the "llya Muromets" cake as a product of increased nutritional value for preventive and functional
nutrition that will allow expanding the assortment of products on the bakery market.

Keywords:muffins, nutritional value, pumpkin pulp, whole-wheat flour.

BBenenune

ParonansHOe IMTaHKE — 3TO IIMTaHKE, 00eCIIe-
YHBAIOINIEE POCT, HOPMATHLHOE PA3BUTHC U JKHM3HECS-
TENBHOCTh YEJIOBEKA, CIOCOOCTBYIOIISE YTyUIIICHHIO
€ro 370POBbs U IPOGHIAKTHKE 3a00ICBAHHIA.

B panuoHe nutaHus poCCUSH HaOI0gaeTCs
aebUIUT BUTAMHHOB, MHHEPAIILHBIX BEILIECTB H
MOJIMHEHACHIIECHHBIX KMPHBIX KHCIOT. Tak Kak
MYYHbIE KOHIUTEPCKUE M3EIIHS SBJISIOTCS IPOAYK-
TaMH MAacCCOBOIO IIOTPEOJICHHS CPEAM BCEX IPYIII
HaceJIeHMs Halllel CTpaHbL, TO BBEAECHHE B PELIEIITYPY
HMMEHHO STUX H3IEINMI HATYPalbHBIX MHIPEAUCHTOB,
OoraTblx BUTAMUHAMH M MHHEPAIaMM, CUUTACTCS
HamOoee renecoodpasto [1, 12].

IlHH TUTUPOBAHUA

OIHMM U3 KOMIIOHEHTOB, IO3BOJISIOIIMX
000raTUTh MYYHBIE KOHAWUTEPCKHE H3JEIHS II0-
JIE3HBIMH BEIECTBAMHU, SBISIETCS THIKBA. MSIKOTE
aroro opoma 6orara ButamuHamu (E, A, C, D, F, PP,
rpymrsl B),MUKposneMeHTaMu (MarHui, Kaiuii, xe-
J1e30, KaIBITHI), OSTKaMH, TIHITICBEIMIA BOJIOKHAME U
caxapoM. 3a CHUET OIIETaYUBAIONINX BEIIECTB TUIOBI
TIOJIE3HBI TTPY 3200JIEBAHUSX JKEITYI0YHO-KHITIEYHOTO
TpakTa. Takke BBEJCHHE THIKBbI B PAIMOH ITUTAHHUS
MOMOTaeT B JICYCHWM TaKHMX 3a00JICBaHMM, KaK Ty-
Oepkyse3, aTepoCKIepo3, IUadeT, >KeTYeKaMeHHAs
Oone3np U T. 1. [2, 3, 9, 10].
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Marepuajibl 1 MeTOAbI

Lesab ucciaenoBanus — onpenencHue 3¢-
(DEKTUBHOCTH WCIOJNB30BaHHUsI MSKOTH THIKBBIB
pelenType KeKCOB M BBISBICHUE €€ palroHajlb-
HOW JIO3MPOBKH, a TaKXKe pa3padoTKa peLenTypsl
KEKCOB IOBBIIICHHON IUILIEBOX LIEHHOCTU. B xo1e
UCHBITAHUI OBIIM NMPOBEAEHBI NPOOHBIE BBINIECUYKH
KEKCOB ¢ [00aBJICHMEM H3MEIbUEHHON MIKOTU
THIKBB. B KadecTBe KOHTpOJNBHOTO OOpasua Obul
ncrionb3oBal keke «Crommunsiiiy (I'OCT 15052-
2014) [4].06oratuTens BHOCWIIM B PELENTYpy B
konuyectBe 40, 50, 70%k macce myku. Kpome
3TOr0, C LIEJIbI0 IOBBIIIEHUS MUIEBONH LIEHHOCTH
KEKCOB BHCCIIEIyeMbIX 00pa3lmax 4YacTb MYKH
BhIciIero copra (a umMeHHo 20% oT o0Imero Koau-
YeCTBAa)3aMEHMWIM Ha MYKY M3 LIEITbHOCMOJIOTOIO
3epHa MIIEHUIIbI,caxap MOJHOCTHIO 3aMEHWIN Ha
KpaxMaJIbHYIO BBICOKOOCAXapEHHYIO IAaTOKY.

I'maBHas mosp3a MyKH K3 LETBHOCMOJIOTOTO
3epHa MIIEHUIBI 3aKI0YaeTCsl B HAIMYUU B o€
COCTaBE BCEX KOMIIOHEHTOB CaMOI'0 MIIEHHYHOI'O
3epHa: BUTaMuHbl Ipynnel B, Buramun E, H,
KaJIbLIMH, Maprasell, >Kene30, XpoM. OTH 3JIeMEHTbI
OKa3bIBaIOT OJaroTBOPHOE M 03I0paBIMBAIOIICE
JIEWCTBHE Ha KPOBEHOCHYIO, CEPJIEYHO-COCYNCTYIO,
MHUILIEBAPUTENBHYI0 CHCTEMbI opranusma. [lommumo

BATAMHUHOB M MHKDPODJIEMEHTOB B JAaHHOW MYyKe
OTMEYEHO BBICOKOE COJEpYKaHUE MUIIEBBIX BOJIOKOH,
KOTOpbIE CTUMYITHPYIOT MIEPUCTANHTAKY KHIIICYHHKA,
VIYYIIAIOT CTYJd W TPEMSITCTBYIOT BCAaCHIBAHHIO
XOJIECTEPHHA U 3aIyCKy THUJIOCTHBIX IPOLIECCOB
B KHIIIEYHUKeE [5, 6].

IlaToka KpaxMmanbHas BBICOKOOCAXapeHHas
MO3BOJISIET CHU3UTH CaxapoeMKOCTh H3AETHil,
VIYYIIUTh WX BKYC M apoMar, YBEIHYUTHh CPOK
coxpaHeHus cBexectH [13—-15].

Tecto 3amemmBamuM W3 MeENaHXa, Kpax-
MaJbHON MATOKH, CMECH MYKH BBICIIETO COpTa
U MYKd M3 LEIbHOCMOJIOTOTO 3€pHa IMIIEHULBI
¢ nM00aBJICHHEM W3MENBFYEHHOW MSKOTH THIKBEI,
COZBI U COJIM ITOBAapeHHOM NuIeBoi. @opMuposa-
JIM TECTOBBIE 3arOTOBKM Maccod 45 r., momMemanu
B (OpMBI AJisl KeKCOBH Bhimekany 30 +5 mpu Tem-
nepatype 200-220 C [7, 8,11].

PesynbTaThl u 00CyKIeHAS

KauecTBO KEKCOB Ompenessuiv Mo opraHoer-
THYECKUM (BKYC U 3aIlax, MOBEPXHOCTh, BUJ B U3JIO-
Me, CTpyKTypa U ¢opMma) u (QUBHKO-XUMUYECKHIM
MOKa3aTessiM (MaccoBasi Ol BJIarW, IIETOYHOCTb,
TUIOTHOCTb, YIETBHBIN 00BeM) (Tadsmma 1).

Tabnuna 1.

Iloka3zarenu kauecTBa KEKCOB

Tablel.

Quality indicators for cupcakes

Haunmenosanune 3HaueHue rnokasaresieid B 00pa3siiax ¢ BHECEHHEM MSKOTH THIKBBIK Macce MYKH, %o
OKa3aTes The value of the indicators in the samples with the introduction of pulp to the mass of flour, %
Nameofindicator 0 40 | 50 I 70

Opranosnentuueckue nokasarenu | Organoleptic indicators

Bkyc u 3amax

Taste and smell MOCTOPOHHETO MPHUBKYCA U 3araxa

foreign taste and smell

Cno0HbIi BKyC, XapakTepHblii apomar, 0Oe3 | CoOHBII BKyc, XapakTep- | CIOOHBIH BKYC ¢ Xapakrep-

HBIN apoMar U BKYC TbIKBbI |HBIM SIPKO  BbIPAKECHHBIM

Good taste, characteristic aroma, without|Good taste, characteristic |apoMaToM U BKYCOM THIKBBI

aroma and taste of pumpkin | A good taste with a charac-
teristic pronounced aroma
and taste of pumpkin

IMoBepxHOCTH Beimykitas, ¢ xapakrepusiMu TperHamu | Convex, withtypicalcracks

Surface

Bun B mznome Iponieyennoe w3nenue, 0Oe3 KoMoukoB U | [IpornedeHHOe W3emie, 6e3 KOMOYKOB U CIEIOB HElpoMeca,

View of the fracture CIIEZIOB HETIPOMeECa, ¢ PABHOMEPHOE MOPUCTO- | C PaBHOMEPHOE MOPUCTOCTBIO, 0e3 mycToT. OOoraruTelb
CTBIO, 6€3 IyCTOT pacrperneneH paBHOMEPHO 0 BCeMY H3/IEIHIO
Baked product, without lumps and traces of | Baked product, without lumps and traces of impurities, with
non-mesa, with an even-dimensional porosity, | a uniform porosity, without voids. The enrichment agent is
without voids evenly distributed throughout the product

CrpykTypa IMopwucras, 6e3 myctot u yrorHeHuit | Porous, without voids and seals

Structure

Popma IIpaBunbHas, ¢ BBITYKION BEpXHEHTOBEPXHOCTHIO. HIDKHSS 1 GOKOBBIE OBEPXHOCTH POBHEIE, O€3 ITyCTOT

The form Correct, with a convex upper surface. Bottom and side surfaces are even, without voids

dmsuko-xumMigeckue nokasarend | Physical and chemical indicators

0

Motseommient to 16.00 2000 | 2200 2400
3

ggg;i}tl}(f)cél;’c:r/lgM 0,33 0,40 0,40 0,44
V nenbHbIi 066eM, CM/T
Specificvolume, cm®’/ g 3,00 2,50 2,50 2,30
[emounocTs, Tpax
Alkalinity, deg 1,80 1,80 1,80 1,60

Jlnst cBsi3u ¢ pepakimeii: post@vestnik-vsuet.ru
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BrIsiBnieHO, 4TO OpraHoJieNTUYSCKHUE TIOKa3a-
TEJIM KEKCOB 3aBHCAT OT KOJIMYECTBA BHECEHHOTO
oboratutens. C yBelMYEeHUEM JTIO3UPOBKH MSKOTH
THIKBBI I[BET MSKHINA y OOpPas3OB CTAHOBHJICS
sgpue, a BKyC M apoMar Ooiee BbIpaKEHHBIM.
Bce m3menmss wmenn mpaBmIbHYIO —(GopMmy,
0e3 BMSATHH, TOBEPXHOCTh W3JACIUNA TJajKas,
0e3 3HAUYNTENbHBIX TPEIINH U B3Iy THH.

MaccoBast fonst Biard B o0Opasuax ¢ BHece-
HHEM MSKOTH THIKBBI HAXOAMIACh B Tipenenax 24%,
yrto ynosnetBopsieT Tpebosanusim ['OCT 15025-2014.
[lenouHoCTh M3ACTUN Y 00Pa3IOB C JO3UPOBKOM
40 u 50% 1O CpaBHEHHIO C KOHTPOJEM He
M3MEHsIach M coctaBwina 1,8 rpax, a y oOpasia
¢ nosupoBkoit 70% ymensmmnacs 1o 1,6 rpan.
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0,25

0,2 +—

0,05 +—

0,4 —

IInoTHOCTS, T/CM3
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Jl03upOBKa MSKOTH THIKBBI, % K Macce MyKH
Pumpkin pulm dosage, % by weight of flour

Pucynox 1. 3aBUCHMOCTH IIOTHOCTH HCCIEIyEeMBIX

00pasIioB OT J03UPOBKU 000raTUTEIS

Figurel. Dependence of the density of the test samples

on the dosage of the enrichment agent

Specific volume, cm?/g

V 1enbHbli 00beM, CM3/T

AHaM3 TUIOTHOCTH TOTOBBIX M3ICIHHA BBI-
SIBIJI, YTO TP BHECCHHH W3MENBYCHHON MSIKOTH
ThIKBBI B Kondectse 40 u 50% k macce MyKH uccie-
yeMbIid TrapameTp yBermmumBaics Ha 21%,a mpu
BHeceHun 70%o00orarutens — Ha 33% 1o CpaBHEHUIO
C KOHTPOJILHBIM 00pa3ioM (PUCYHOK 1).

YCTaHOBINEHO, YTO C YBEIMYCHHEM JIO3HPOBKU
MSIKOTH THIKBBI JIAHHBIA TMOKA3aTelb YMEHBIIIAIICS.
MunumManeaeiM 3HauenreM (0,44 r./cm’) xapak-
Tepu3oBaJicsi obpaser ¢ qo3upoBkoit 70%, Makcu-
manbHbM (0,33 1./cM%) — KOHTpONBHBINH 06pasel
0e3 oborarurens (pUCYHOK 2).

3,5

0,5 +—

0 40 50 70

J103upOBKa MSIKOTH THIKBBI, % K Macce MyKH
Pumpkin pulp dosage, % by weight of flour

PucyHok 2. 3aBUCHMOCTD yJIEJIBHOTO 00bEMa HCCIETYEMBIX
00pasIoB OT JO3UPOBKU 00OTATUTEIIS

Figure 2. Dependence of the specific volume of the test
samples on the dosage of the enrichment agent

Tabununa 2.

Cenenus o MUIIEBON u dHepreTryeckoi reaHoctr 100 r kekca

Table 2.

Information on food and energy value 100 g cupcake

HawnmenoBanue duznonoruyeckas Conepxanue CreneHb y0BIETBOPEHUS 32

MIMIIEBBIX BEIECTB| CyTOUHast B 00pasiax Kekca CUeT ynoTpeOneHus kekca, %

Name of food substance MOTPEOHOCTB, T/CYT Contentin The degree of satisfaction due

Physiological daily the samplescake to the consumption of cake, %

requirement, g/day Konrposb OnbIT Kontpons OnbIT
Control Experiment Control Experiment
1 2 3 4 5 6

Benok, T | Protein, g 82 5,4 5,7 6,6 6,9
XKup, r | Fast, g 96,5 15,6 15,6 16,2 16,2
Yraesogsl, r | Carbohydrates, g 422 38,4 38,9 9,1 9,2
ITumessie BosokHa, Mr | Dietaryfiber, mg 20 1,0 1,43 5,1 7,2
Hatpuii, Mmr | Sodiym, mg 1300 59,9 60,6 4,6 4,7
Kanwii, mr | Potassium, mg 2500 42,5 79,6 1,7 3,2
Kanbuuid, mr | Calcium, mg 1200 18,9 23,3 1,6 1,9
Marnuii, mr | Magnesium, mg 400 6,8 8,9 1,7 2,2
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I[Mpogomxkenue tadbn. 2

1 2 3 4 5 6
®docdop, mr | Phosphorus, mg 800 85,5 86,2 10,7 10,8
Kenezo, mr | Iron, mg 1,8 0,8 1,1 44 4 60,0
Buramus By, mr | VitaminB,, mg 1,5 0,1 0,1 3,3 4.7
Buramus B,, mr | VitaminB,, mg 1,8 0,1 0,1 5,6 6,1
Buramus PP, mr | VitaminPP, mg 20 0,4 0,6 2,0 2,9
3akaroueHue Ananmn3 nuieBoi IeHHOCTH Kekca ¢ obora-

[lockonbKy MIOTHOCTb M yAENBHBIA 00BEM
00pa3moB ¢ go3upoBkoit 40 u 50% He n3MeHsIC,
a OpraHoJIENITHYECKHE CBOMCTBA TOJIBKO YTy4IIATHCH,
OBUIO YCTAHOBJICHO YTO HauOoJee PalMOHAIBHON J10-
3UPOBKOH siBisiercs: S50% MSIKOTH THIKBBI K MACCE MYKH.
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