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Biusinne HeTPAAMIIMOHHOIO PACTUTEIbHOIO
ChIpbsi HAa OMOTEXHOJIOTMYECKHE CBOCTBA U
CTPYKTYPY C100HOI0 TecTa

Effect of non-traditional vegetable raw materials on
the properties and biotechnological structure pastry

Peghepam. BaxxHol 3amaueil 0OIIECTBEHHOTO MUTAHUS SIBIISICTCS MCIIOJIB30BAHKUE MPU MPUTOTOBJICHUM TPOJIYKTOB HMHUTAHUS
HOBBIX BHJIOB ChIPbsi, KOTOPBIE TO3BOJIAIOT PELINTh MPOOJIEMBI MOJTHOLEHHOTrO NuTaHus. OJHUM U3 MyTeil MOBBIICHUS Ka4ecTBa U
PaCIIMPEHHUsI aCCOPTUMEHTA MYYHbBIX KyJIMHAPHBIX H3/ICIHH SIBISCTCS MCIIOIb30BaHHUE B MX TEXHOJIOTHN 000Talalomux 100aBoK pac-
TUTEJILHOTO NPOUCXOsKAeHHs. Cpesin HUX MOYKHO BBIJICIUTH HOATPYIIIBI 100aBOK, IOJIyYEHHBIE U3 36PHOBBIX, 0000BBIX, MACIUYHBIX,
OBOIIHBIX, IUIOJOBBIX KyJIBTYp M IIPOYETO PaCTHTEIBHOTO CHIpbs. B pesynbraTe mccinenoBanuii pa3paboTaHa TEXHOJIOTHs CIOOHBIX
OYJIOUHBIX M3JeNUi C T0OABJICHUEM Macia M )KMbIXa 3apObIIICH MIICHUIbI, )KMbIXa CEMsIH THIKBBI. JKMBIX 3apOJbIIIel IIISHHIIBI
SIBJISIETCS] ICTOYHUKOM ITOJTHOLIEHHOTO OeJika ¥ OMOJIOrNYeCKH aKTHBHBIX BELIECTB, OTJINYACTCS BRICOKUM COJIepP)KaHNEeM He3aMEeHHMBIX
aMHHOKHCJIOT, HeHACHIICHHBIX ®-3, 0-6 KHUPHBIX KUCIOT, BuTaMuHOB E, D, B1, B2, Bs, PP, mantoreHoBOM 1 (ponmeBoOii KHCIOT, Kapo-
THHOHJIOB. B cOCTaB yKMbIXa U3 CEMSH THIKBBI BXOJAT 3(HPHBIC Maca, YPUTOCTEPHHbI, CMOJIUCTHIC BEIECTBA, OPraHMYECKUE KUCIIOTHI,
ButaMuHbl C 1 B, KapOTHHOM/IBI, YTIIEBOJI MeJIEH. B cocTaBe Macia 3apo/Iblliei MIICHHIBI IPUCYTCTBYIOT: BCE HE3aMEHHMbIE, HECHH-
TE3UpyeMble OPraHU3MOM YeJIOBEKa AMHUHOKHCIIOTHI (TPUNTO(haH, METHOHHH, JICHIIIH, BaIUH, H30JICHIINH), TOJHHEHACBIIICHHBIC KHP-
HBIE KUCIIOTHI (W-3, W-6 1 w-9 KUCIOTEI), OONBIIOE KOJINIECTBO BUTAMUHOB, MHKPO- H MakpodjeMeHToB. [Ipu pa3paboTke OmbITHOM
peLenTypsl 3a OCHOBY BEIOpaiy cI00HOE OYIIOYHOE H3/IeIne, B KOTOPOM YacTh MIIEHUYHON MyKH BeIciero copta (20 %) 3ameHsuiach
KMBIXOM 3apoapiiiei mmeHuns (10 %) u xxmbixom ceMsH THIKBBI (10 %). MaprapuH B KJ1acCHYECKOH peLenType 3aMeHIIH Ha Maciio
3apOJBIIIeH TIICHUIIBI, caxap-NIeCOK — Ha HAaTypaJbHbI MeA. BHOCHMbIE 100AaBKM 3HAYHTENBHO YIyYIIAIOT OHOTEXHOJIOTMYECKUE
cBoiicTBa c0OHOrO TecTa. IIpeokKeHHbIH crocod MPOU3BOACTBA CAOOHBIX OYJIOUHBIX M3/ENHUH TT03BOJIAET COKPATUTD MPOITOIIKH-
TEIBHOCTh MPOU3BOJICTBEHHOIO MPOLiecca, MHTEHCH(HUIMPOBATh IIPOLIECC ra3000pa30BaHus B TECTE, IOBBICUTH Ta30y/1EPKUBAIOILYIO
CIOCOOHOCTH U ITOJIBEMHYIO CHITY TECTA.

Summary. An important task is the use of catering in the preparation of food products of new types of raw materials, which can
solve the problem of nutrition. One way to improve the quality and range of flour culinary products is the use of technology in their
enriching additives plant. Among them are a subgroup of additives derived from cereals, pulses, oilseeds, vegetables, fruit and other
plant materials. As a result of researches the technology buns bakery products with the addition of oil and meal of wheat germ, pumpkin
seed oil cake. Wheat germ oil cake is a source of complete protein and biologically active substances, is rich in essential amino acids,
unsaturated ©-3, -6 fatty acids, vitamin E, D, B1, B2, B6, PP, pantothenic and folic acid, carotenoids. The composition of pumpkin
seed oil cake include essential oils, phytosterols, resinous substances, organic acids, vitamins C and B, carotenoids, carbohydrate melen.
In the composition of wheat germ oil contains: all essential, not synthesized by the human amino acid (tryptophan, methionine, leucine,
valine, isoleucine), polyunsaturated fatty acids (®-3, ®-6 and ®-9 acid), a large amount of vitamins, micro - and macronutrients. In the
development of the experimental basis for the formulation chosen butter bakery products, in which part of the wheat flour (20 %) was
replaced by wheat germ oil cake (10 %) and pumpkin seed oil cake (10 %). Margarine in the classical formulation was replaced by
wheat germ oil, sugar - on natural honey. Insertion additives significantly improve the properties of biotech pastry. The proposed
method of production of buns bakery products can reduce the duration of the production process, to intensify the process of gas for-
mation in the test to increase gas-retaining capacity and lift test.

Knrouesvie cnosa: coobrnoe mecmo, HCMblX 3ap00b1meﬁ NUWEeHUYbL, HCMBIX CEeMAH MbIKEbl, MACIIO 3apoabzmeﬁ nueHuybl.

Keywords: pastry, wheat germ cake, cake pumpkin seeds, wheat germ oil.
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OCOOECHHOCTBIO COBPEMEHHOTO 3Tama pas-
BUTHS CEKTOPA OOIIECTBEHHOTO MTUTAHMS SBJISCTCS
pa3paboTKa KaueCTBEHHO HOBBIX IIPOAYKTOB ITHTA-
HUS, MAKCUMaJIbHO COOTBETCTBYIOIIUX MOTPEOHO-
CTSIM OpraHusMa uejioBeka. Qboramarh OHOJIOTH-
YECKH AaKTHUBHBIMH BEIIECTBAMHU CIIEAYET IPO-
JIyKThl MacCOBOTO TOTPEOICHHS, JTOCTYITHBIE IS
BCEX TPYII HACEIICHUS U YacTO HCIIOJIb3yeMbIE B
MOBCEJIHEBHOM NHTaHWU. [Ipu 3TOM HE JOJKHBI
yXyAIIaThCs MOTPEOUTENILCKUE CBOWCTBA MPOJTYK-
TOB, YMEHBIIIATHCS YCBOSEMOCTD IPYTHX IMHIIEBBIX
BEIICCTB, CYIIECTBEHHO MEHITHCS BKYC, apoMmar,
CBEXECTb, CPOK XpaHeHus [1].

OpHMM W3 MyTeW TMOBBIMIEHUS KadecTBa W
pacIIUpPEeHHsT aCCOPTUMEHTA XJICOOOYIIOTHBIX W3-
JIEJTHIA SIBJISICTCS UCTIOIB30BAHUE B X TEXHOJOTHU
oboramraromux JT00aBOK PaCTUTEIHHOTO IPOUC-
xoxnaenns. Cpeaw HUX MOXXHO BBIICIHUTH TIOA-
TpyNIbl 100aBOK, TOMYYSHHBIE U3 3€PHOBBIX, 00-
OOBBIX, MAaCIUYHBIX, OBOIIHBIX, IIOJOBBIX KYJIb-
Typ ¥ MIPOYETO PACTUTEITHHOTO CHIPH [2].

JKMBIX 3apoipleli MIIeHHIIbI SABISETCS HC-
TOYHUKOM IIOJTHOIICHHOTO OelKa U OMOJIOTHYECKH
AKTHUBHBIX BEILECTB, OTJIMUYACTCS BBICOKMM COJIEP-
JKaHMEM HE3aMCHHMbIX aMHHOKHCIIOT, HEHAChI-
LIEHHBIX ®-3, ®-0 KUPHBIX KUCIOT, BUTAaMUHOB E,
D, Bi1, B, B¢, PP, mantroTeHoBoii U (osreBoi Kuc-
JIOT, KapOTHHOUIOB [3].

B cocraB xMbIXa W3 CeMsIH THIKBBI BXO-
1T pupHBIE Macna, (GUTOCTEPUHBI, CMOJIHUCTHIE
BEIIIECTBA, OPraHUYECKUE KUCIOThI, BUTaMUHbI C 1
B, xapotuHouIBI, yriIeBOA MeeH [4].

B cocraBe Macna 3aponplllieidl MILIEHULIBI
MPUCYTCTBYIOT: BCE HE3aMCHHUMBIC, HE CHHTE3HUPY-
e€MbIC OpPraHM3MOM 4YEJIOBEKa aMHHOKHCIIOTHI
(TpurnirodaH, METHOHWH, JICHITNH, BaJIMH, W30JICH-
IIMH), TIOJMHEHACHIIIICHHBIE JKUPHBIE KUCIOTHI (W-
3, w-6 1 W-9 KUCTOTHI), OOIBIIOE KOJTUISCTBO BH-
TaMHUHOB, MUKPO- ¥ MaKpO3JICMEHTOB.

Llenblo JaHHOTO WCCIICJIOBAHUS  SIBUJIOCH
ofpefielIeHUe BIIUSIHNS BHOCUMBIX KOMITOHEHTOB Ha
OMOTEXHOJIOTHYECKUE CBOWCTBA CIIOOHOTO TECTa.

IIp pa3paboTKe OIMBITHON pelenTypsl 3a
OCHOBY BBHIOpaJli cZ00HOE OyJIOYHOE U3JIeNue
(Ne 1264), Tabnuria 1, B KOTOPOM YacTh MIIIEHUIHON
MyKH BbIciiero copta (20 %) 3ameHsiach JKMBIXOM
3apopiedt mmeHursl (10 %) 1 KMBIXOM ceMsH
ThIKBBI (10 %). Maprapyud B KJIacCHYECKOW peren-
Type 3aMEHIJIH Ha MacIIo 3apO/IbIIIIeH MIIeHHUTIBI, ca-
Xap-IIeCOK — Ha HaTYPaJIbHBIA MEI.

UroObl yBUIIETh BIUSHHE BHOCHMBIX J100a-
BOK Ha OMOTEXHOJIOTMYECKHE CBOMCTBA CIOOHOTO
TecTa, CPABHUBAIIHM €0 C KOHTPOJIBHBIM 00pa3IIoM.
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Taonumal
Penenitypa ci00H0i#1 Oymnouku Ne 1264
HarMeHoBa- Pacxon cbipbs
Cyxue Be- | Ha 100 kr Mmykn, KT
HUA ITOKa3a-
mectBa, % B CYyXHUX
Tens B narype
BEIECTBAX

Myxka
THHCHITHAA 85,5 100,0 85,50
BEICIIIETO
copra
Maprapun 84,0 15,0 12,60
MOJIOYHEIH
Caxap-necok 99,8 26,0 25,90
Menamx 27,0 13,0 3,59
Moutoko, 3.2% 11,5 15,0 1,72
Iynpa 99,8 0,25 0,25
BaHUJIbHAA
Coup 96,5 1,0 0,96
MOBapeHHAs
Jposcin 25,0 1,0 0,025
MPECCOBAHHBIC
Bona - 35,0 -
Hroro - 205,25 -
Brixon - 196,51 -

3aBUCUMOCTb TUTPYEMOM KHCIOTHOCTH
npo0 CHOOHOro TecTa OT MPOJOKHTEIBHOCTH
OpOXKeHHs TIPEICTaBICHA HA PUCYHKE 1.
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PucyHok 1. 3aBUCHMOCTh TUTPYEMOU KHUCIOTHOCTH MPOO
C/IOOHOTO TECTa OT MPOJOIDKUTEILHOCTH OPOXKEHHs

W3 rpaduka, mpeacTaBIeHHOIO Ha pH-
cyHKe | BUJIHO, UTO B KOHTPOJIBHOH Mpode HaKOII-
JeHne TpeOyeMoil KHCIOTHOCTH 6 Tpajl IPOUCXO-
Juio 3a 120 muH, a B onbITHOH - 32 90 muH. Cre-
JI0BATEIBHO, MPOIIECC CO3PEBAHM TeCTa COKpalla-
ercst Ha 30 MUH, YTO HO3BOJISIET COKPATUThH MPO-
JOJDKUTENBHOCTH ITPOU3BOCTBEHHOTO MpolLiecca.

HHTeHCHBHOE HAKOIUIEHHE KUCIIOTHOCTH 00b-
SICHSIETCSI TEM, YTO BHECEHHE >KMBIXOB 3apOJIbIIIei

30 60 90 120



Becmnux BTYHIIL, Ne3, 2015

TMIIEHUIBI U CEMSH THIKBBI YJIy4IIAeT a30THOE IHTa-
HHE JIPO’KIKEBBIX KIIETOK, YTO CIIOCOOCTBYET WHTEH-
CU(UKAMN UX KU3HEIESATEIbHOCTH.

C menpro ompenescHus] BHOCHMBIX KOMIIO-
HEHTOB Ha KayecTBO CIOOHOTO TECTa OIEHWBAIH
ra3oyJIepKHUBAIOLIYI0 W Ta3000pa3ylomIylo CIo-
coOHocTH Tecta mpu Opoxenun [1]. Pesynprarer
WCCIIEIOBAHUS MIPEICTABIIEHB] HA PUCYHKaX 2 U 3.
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PucyHOK 2. 3aBHCHMOCTB ra30yAep KUBAOIIEH CIIOCOOHO-
CTH Ipo0 TeCTa OT MPOIOIDKUTEIILHOCTH OPOKEHNS

["azoynep:kuBaroIas ClocCOOHOCTb TECTA 3a-
BUCHT TIPEXKJIE BCETO OT COJICPKAIIUXCS B HEM OeJI-
KOB, OT UX KOJIMYECTBA M (PU3UUECKUX CBOMCTB. Kak
BUJHO M3 PHUCYHKa 2 BBEACHHE B TONy(habpukar
KMbIXOB 33p0IlbIHleI>i TIIIEHUIIbI U CEMSH ThIKBbI HH-
TEHCU(HULUPYET TMPOIECCH], MPOUCXOSIINE IPU
OpO’KEeHUH TecTa, Tak Kak couepikaHne OeKa B HUX
BBILIE, YEM B IIICHUYHON MYKE.
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Pucynok 3. 3aBUCHMOCTB Ta3000pa3yroLieii CioCOOHOCTH
TecTa OT MPOJODKUTEILHOCTH OPOXKEHHUS

VYcTaHOBICHO, YTO J0OABJICHHE )KMBIXa 3a-
POBIIIEH MIISHUIIBI U CEMSH THIKBBI, MacJia 3apo-
JBIIIEH NIISHUIB HHTEHCU(PHULIUPYET ra3000pa3o-
BaHME B TECTE [0 CPABHEHUIO C KOHTPOJEM. Y CH-
JICHHE TIpoliecca COMPTOBOrO OPOXKEHHMS CBS3AHO,
MO-BUJUMOMY, C OOOTaIllCHHWEeM IHMTaTeIIbHOM
Cp€abl CaxapaM, aMUHOKUCJIIOTaMH1, BUTAMUHAMHU,
MHUHCPAJIbHBIMU COCOAWMHCHHUAMH, BHOCUMBIMU C
STUM NPOLYKTOM.

3HaueHHe TIOKa3aTeieil BIaXKHOCTH U MO/b-
€MHOH CHJIBI TPOO CIOOHOTO TecTa MpeACTaBICHbBI
B Tabnuue 2.

TabOnuma?2
buoTtexHomornueckne mokasaresy mpood Tecta
IToxasarens Kontpois OnbIT
Bnaxxnocts, % 34 36
Ilogbemuas cuia, MUH 12 9

W3 Tabnuiipl 2 BUIHO, YTO Y OMBITHOTO 00pasia
3a CYET BBOJMMBIX KOMIIOHEHTOB BJIAXKHOCTb BBIILIE,
4YeM y KOHTPOJIS, YTO YBEIUUMBAET BBIXOA W3IEIINSL
D710 OOBSCHSCTCS CONEP)KaHWEM B JKMBIXax THAPO-
(WILHBIX BBICOKOMOJICKYIISIDHBIX ~ COC/IMHEHUH, B
YaCTHOCTH, OEITKOB M KJIeTUaTKH. Takxke BIHsSHHE OKa-
3bIBACT CIIOCOOHOCTh MeJIa yJIep KUBaTh Biary. [1o/b-
eMHas CHJIa OTIBITHBIX MPOO TeCTa B KOHIIE OpOXKEHHS
JIy4llle, YeM Y KOHTPOJIS Ha 3 MUHYTBI.

B nensix u3ydeHus BIUSHUS KMBIXOB 3apo-
JBIIICH MIICHULBI U CEMSIH THIKBBI, Macja 3apO/ibl-
HIel MUIICHUIBI U HATYPaJbHOTO MeJa Ha W3MEHe-
HHUE OCHOBHBIX KOMIIOHEHTOB TECTa — KpaxMana 1
OenKa, MCCICAOBAIM CTPYKTYpPHBIE XapaKTepH-
cTUKK TmonydadpukaTta METOJIOM JIIEKTPOHHOM
CKaHUpyloUel MHUKpockonuu. [l cpaBHEHUs
W3y4yalld TECTO W3 MYKH TNIICHWYHOH BBICHICTO
copTa (KOHTPOJIb) U TECTO C JJ0OABICHUEM )KMBIXOB
n macna (ombIT). MukpodoTorpaguu CTpyKTypbl
TECTa NPEeACTaBICHbl Ha PUCYHKE 4.

W3 pucynka 4 BHIHO, YTO KOHTPOIb CyIIIe-
CTBEHHO OTJIMYAETCS OT OMbITA KaK 10 pa3Mepy Iop,
TaK ¥ IO HEOIHOPOIHOCTU PACIPEACIICHUSI CTPYK-
TYPHBIX 3JIEMEHTOB 0 BceMy 00beMy. J{i1st KOHTposIst
XapaKTepHO HaIMYUE KaK KPYIHBIX, TAK U MEJIKUX
niop. [Ipu 5ToM OTMeuaeTcst X HepaBHOMEPHOE pac-
HpeJieJieHUe 110 BCeMy OOBbEMY CTPYKTYphI: Ha OT-
JIeBHBIX YYacTKax TOpbl OTCYTCTBYIOT, Ha JPYTUX
HaOJro1aeTcst uX OOJIBIIOE CKOTUICHHE.

B ombiTHOM mpobe oTMedeHo Ooliee paBHO-
MEpHOE pacrpeselieHue Mop Mo 00beMy CTPYK-
Typbl. Taxke MOKHO YETKO Pa3IUYUTh IJICHKY U3
MEJKUX OEITKOBBIX TII00YII, KOTOpas 0OBOJIaKMBAET
KpYIHBIC 3€pHa KpaxMaya, HUMCIOLINE KPYIIylo
WM OBATBHYIO (DOpMy, UTO CITIOCOOCTBYET MpPOU-
HOM CBSI3U MEXy OCIKOBOM MaTpHIIeH U 3epHAMH
Kpaxmajla ¥ NPUAAET CHUCTEME YCTOWYMBOCTb.
Taxoke Ha pUCYHKE BUAHO paBHOMEPHOE pacipese-
JeHHe MeAa Mo Bced miomaan. BHocumelie mo-
0aBKM MPUAAIOT TECTY KOPUYHEBBIH LIBET.
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0)
Pucynok 4. MukpodoTtorpaduu CTpyKTypbI Ipo0 TecTa: a
— KOHTPOJIbHOM , O — ONBITHOM
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Ha ocHOBaHWM TIOJYYEHHBIX PE3yJIbTaTOB
OBUIO yCTaHOBJICHO, YTO BHECEHHE HKMBIXOB,
Maciaa 3apojbIled TIICHUIBI, HATYPaJIbHOTO
Me/a M SIMYHOM CKOPIYIIBI CIIOCOOCTBYET 00pa3o-
BaHMUIO TOpP, PAaBHOMEPHO pacIpe/ICICHHBIX 10
BCEMy 00BEMY TECTa, MPHYEM PACIIONIOKCHUE HX
Oonee kommakTHOE. Takask MHKPOCTPYKTypa CBH-
JIETEIILCTBYET O BO3MOXKHOM 3aMEIJICHUH IIPO-
Hecca peTporpajaluy Kpaxmaia MsKuma xieba
IPU XpaHEHHH, T. €. O CHIDKEHHHU €TI0 YePCTBEHHSI.

B xome okcmepuMeHnta — pa3paboTaHa
peuentypa CcA00HOW OYJIOYKH C BHECEHUEM
JKMBIXOB 3apOJIbIIICH TIICHUIBI U CEMSIH TBHIKBBI,
Macja  3apojpllleld  IIIeHUIBl..  BHeceHue
HETPAJMIMOHHBIX KOMIIOHCHTOB CIIOCOOCTBYET
MHTEHCU(HUKAIMM  TpOIlecca  MPUTOTOBICHUS
CI00HOTO TecTa, YIYUIICHHIO ero ONOTEeXHOJIOTH-
YEeCKUX CBOWCTB M CTPYKTYPbI, YTO IIO3BOJISAET
npeanoiarath 00 YIy4YIICGHHH OpraHOoJeNnTHYe-
CKUX W  (U3MKO-XMMUYECKHX  IOKa3aTeneit
Ka4ecTBa TOTOBOTO M3/EIIHS.

REFERENCES

1 Baranenko D.A., Salami M. Changes of beef
protein fraction in “freezing - storage - heat treatment”
cycle. Vestnik Mezhdunarodnoi akademii kholoda.
[Bulletin of the International Academy of Refrigera-
tion], 2014, no 4, pp. 15-18. (In Russ.).

2 Kolomnikova Ya.P., Litvinova E.V., Agrba E.R.
Improved formulations of rye-wheat bread and buns
bakery products unconventional vegetable raw materi-
als. Aktual’naya biotekhnologiya. [ Actual biotechnol-
ogy|, 2014, no. 4 (11), pp. 14-18. (In Russ.).

3 Belokurova E. V., Kolomnikova Ya. P.,
Litvinova E. V., Solokhin S. A. Development of
technologies for bakery products increased nutri-
tional value for catering. Khlebprodukty. [Bakery],
2015, no. 1, pp. 56-57. (In Russ.).

4 Vershinina O., Derevenko V. Production of bread
increased biological value enriched with pumpkin oil
cake. Khlebprodukty. [Bakery], 2010, no. 11. (In Russ.).

5 Verboloz E.I, Antufiev V.T., Kobyda E.V.
Study to efficiency of preliminary preparing the milk
products to conversion. Vestnik Mezhdunarodnoi akad-
emii kholoda. [Bulletin of the International Academy of
Refrigeration], 2014, no 3, pp. 69-72. (In Russ.).

6 Pelenko V.V., Zuev N.A., Olyshevskii R.G.,
Ivanenko V.P., Krysin A.G. Evaluation of meat
grinder performance depending on their design and
physical and mechanical properties of raw-mate-
rial. Vestnik Mezhdunarodnoi akademii kholoda.
[Bulletin of the International Academy of Refriger-
ation], 2015, no 1, pp. 9-15. (In Russ.).



