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HccnenoBanue BJIUSIHUSA peuenTypHbIX
KOMIIOHEHTOB HA CTPYKTYpooOpa3oBaHue
COMBHOTI0 TeCTa U XJieda VISl IIIKOJIHLHOTO MUTAHUS

The research of prescription components’
influence on structure formation of «whipped»
dough and bread for school meal

Pegpepam. CtpykrypooOpa3oBaHie «COMBHOIO» TECTa M Xj1e0a 3aBUCHT OT PELENTYPHBIX KOMIIOHEHTOB, BXOASAIINX B ero coctas. st
TOr0 YTOOBI CO3/aTh TEXHOJIOTHIO «COMBHOIO» Xjieba Uil IKOJILHOrO MUTaHHUs ObLIa OIpeelieHa [elb — UCCIICA0BATh BIMSHUE PELeNTYPHBIX
KOMITOHEHTOB Ha IMPOIECCHl CTPYKTYpooOpa3oBanus. BbUIo MOMyYeHO HECKOJIBKO 3aBHCHMOCTEH: BEIMYMHBI CHIIBI TOKA MPUBOJA, 00BEMHON
MacChl TeCTa M TEMIIEPATyphl TECTa OT MPOJIOJDKHTEIBHOCTH 3aMeca, a TAKKe MHTerPAbHbIC KPUBbIC 3aBUCHMOCTH OT JHaMETpa BO3/YIIHBIX
My3bIPbKOB. JIJIsl TecTa pasinyHbIX PELEHTYPHBIX COCTABOB XaPAKTEPHBIM SIBIISICTCS MOBBILICHHE BETMYMHbI CHIIBI TOKA MPH (JOPMUPOBAHHUH €r0
CTPYKTYPBI M TIOHIKEHHE NpH ero cOnBanuu. C MOBBIICHHEM TEMIICPATyphl TECTa MPOLECCHI, MPUBOSIIIE K YBEIHICHUIO €r0 BI3KOCTH, HH-
TeHcHbuuMpyoTcs. Hammaune B perentype s0I09HOr0 MOpoIiKa MPUBOINT K PE3KOMY YBETHUCHHIO BSI3KOCTH TECTa 3a CYET BHICOKOW BOOIIO-
[JIOTUTEIIBHOI CIIOCOOHOCTH. 3aBHCHMOCTh 0OBEMHOIT MacChl OT MPOAOJLKUTEIBHOCTH MPOLecca COMBAHHS TECTA C PA3IHYHBIM PELENTYPHBIM
COCTABOM XapakKTepusyeT (OpMHUPOBAHUE TICHHOH CTPYKTYPhI TECTA. 3aBUCHMOCTH CHIKCHHS OOBEMHOM MAacChl OT MPOJOKUTEIBHOCTH COU-
BaHMS TECTa UICHTUYHO, OJHAKO [0 MEPE HACBIIICHHS BO3AyXOM TECTa HHTEHCUBHOCTh CHIKCHUs OOBEMHOI MAacChl TECTa I HUX MCHSCTCS.
D70 CBA3aHO C NMEHOOOPA3yIOIIeH CIOCOOHOCTBIO PELENTYPHOrO COCTaBa TeCTa M MPH 3TOM (POPMHUPOBAHHEM MEHHOM CTPYKTYPBI C Pa3iInuHON
JICTICPCHOCTBHIO BO3YIIHBIX MMy3bIPHKOB. UeM BBIIIEe TIEHOOOPa3ykolasi CIOCOOHOCTh PELIENTYPHOIO COCTaBa TECTAa U €r0 BA3KOCTH, TEM BBIIIE
JIACTIEPCHOCTh BO3/YIIHBIX ITY3BIPHKOB. JIMCIIEPCHOCTh BO3MYIIHBIX My3BIPHKOB BIIHSET Ha YCTOHYMBOCTH MSKHMILIA IPH BBINCUKE, YACHbHbBIN
00BEM U OPHCTOCTH XJIeOa. AHAIIM3 PE3YJIbTATOB M CBOMCTB TOTYYCHHBIX M3/CIHI TOKa3al, 4TO OHU 00JIaal0T COOTBETCTBYIOIIMMH OPraHo-
JICNITUYECKUMHU U (PU3UKO-XUMHUYECKUMH CBOMCTBAMH H SIBIISIFOTCS. HOBBIMHU O0OTAICHHBIMH U3CIHSMH.

Summary. Structure formation "whipped" dough and bread depends on prescription ingredients entering into its composition. In or-
der to create a technology "whipped" bread for school meals, determined to investigate the influence of recipe components on the processes
of structure formation. Received a few factors: the magnitude of the current drive, bulk density, test temperature and test duration of knead-
ing, and the integral curves depending on the diameter of air bubbles. To test a variety of prescription formulations characterized by the
higher values of current in the formation of its structure and decrease when it is churning. With increasing temperature of the test processes,
leading to an increase of its viscosity intensifies. The presence in the formulation of Apple powder leads to a sharp increase in the viscosity
of the dough due to the high water absorption capacity. The dependence of bulk density on the duration of the process of churning the dough
with different prescription composition characterizes the formation of the foam structure of the test. The decrease in volume weight on the
duration of the churning of the test is identical, however, as the saturation of the air test, the intensity of decrease in volume weight test for
them is changing. This is due to the foaming ability of the prescription of the test and thus the formation of a foam structure with different
dispersion of air bubbles. The higher foaming ability of the prescription of the test and its viscosity, the higher the dispersion of air bubbles.
With the increase of dispersion of air bubbles increases the firmness of bread crumb during baking. Dispersion of air bubbles affects the
stability of the crumb during baking, the specific volume and porosity of bread. Analysis of results and properties of the obtained products
showed that they possess the organoleptic and physico-chemical properties and are enriched with new products.

Knrouesvie crosa: «cOMBHOI» XJ1€0, IIKOJIBHOE MUTAHUE, CTPYKTYPOOOpA30BaHHE, PELENTYPHbIE KOMIIOHSHTHI.

Keywords: «whipped» bread, school meal, structure formation, prescription components.
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Jlits co3manust TEXHOIOTHH «COUBHOTOY XJIe-
0a TOBBIIICHHON IMUINEBON IIEHHOCTH JUIS IIKOJhb-
HOTO TMUTaHUsI HEOOXOAWMO HCCIIE/IOBATh BIIHMSHHE
PELEHTYPHBIX KOMIIOHCHTOB Ha MPOIIECChI CTPYKTY-
pooOpa3oBaHus TecTa u xyeoa [2, 3, 4, 5].

Jlis wuccnenoBaHus mporecca CTPYKTYpo-
0o0pa3oBaHus TecTa U XJieba JUIs MIKOJIBHOTO TH-
TaHUs OBbLTH TOJYYCHBI CIICAYIOIIUE 3aBUCHMO-
CTH: CHJIBI TOKa MPUBOJA YCTAHOBKH OT TMPOJOJ-
JKUTEIILHOCTHU TPOLIECCOB 3ameca (a) U cOMBaHUs
(0) Tecra ¢ pa3nMYHBIM PEUEHTYPHBIM COCTaBOM
(pucyHok 1); 00beMHOW Macchl OT MPOIOIHKH-
TEIHHOCTH COMBAHMS TecTa (PUCYHOK 2); U3MEHe-
HHUE TeMIIepaTyphl TecTa Tpu 3amece (a) U cOmBa-
Huu (0) (PUCYHOK 3) ¥ TUCIIEPCHOCTU BO3AYIIHBIX
My3bIPHKOB COMBHOTO TE€CTa Pa3IMYHOrO peLer-
TYpPHOTO cOCTaBa (PUCYHKH 3, 4).

XapakTepHbIM ISl BCeX KpUBHIX 1, 2, 3, 4,
5, 6 (pucyHOK 1) SBIISIETCS TIOBBITIICHUE BETHYUHBI
CHWJIBI TOKA TIPUBOJIA YCTAHOBKH Ha CTaJUH 3amMeca
(a) B mporiecce popMHUpPOBaHUs CTPYKTYpHI TeCTa
Y pa3pylieHus KISHKOBUHHOTO KapKaca U TMocJe-
Nyrolllee YMEHbIIeHne ee npu cOuBanuu (0) 3a
cdeT GOpPMHUPOBAHHS TIEHHOW CTPYKTYpPHI U OKOH-
YaTeNbHOTO Pa3pylICHUs KICHKOBHHHOTO KapKaca
TECTa WU IMPU 3TOM CHMIKCHUU €TI0 BA3KOCTHU. Yem
HIDKE HavyallbHas TeMIeparypa Tecta (PUCYHOK 3),
TEM WHTCHCHBHEE POCT BEJIMYHHBI CHJIbI TOKa
MPUBOJA YCTAaHOBKH [1, 6].

Jlunamuika pocra TemIepaTypbl Tecta (pu-
CYHOK 3) mpH 3aMece yKa3bIBaeT Ha TO, YTO C IO-
BBIILICHHEM HayaJlbHOM TEeMIlepaTyphl 3aMeca Te-
CTa WHTEHCHBHEE MPOTEKAIOT MPOIECChl CMavM-
BaHUsI, THJpATAllMid W HAOyXaHWs YacTHI] MYKH,
YTO COOTBETCTBEHHO TMPHBOJUT K YBEINYCHUIO
BSI3KOCTHU TECTA U €0 TEMIICPaTyPBhl.
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Pucynok 1. 3aBHCHMOCTD BETMYMHBI CHIIBI TOKA MPUBOJA
YCTaHOBKH OT IMPOJOKUTEILHOCTH IPOILIECCOB 3ameca
(a) u cOuBanus (0) Tecta Pa3IMYHOTO PEIEHITYPHOIO CO-
cTaBa: 1- KOHTPOJIb; 2- CBeKIIa+ ThIKBa+ I0JI0KO; 3- Kary-
CTa+MOPOKOBBH5I0JI0KO; 4 - KamycTa+ THIKBa-+sI0JI0KO;
5- TBIKBa+MOPKOBbB+ SI0JIOKO; O- THIKBa+CBEKIIA.

P riem?

1. 006
Pucynox 2. 3aBHCHMMOCTh OOBEMHOH Macchl TecTa OT
MIPOJIOJDKUTENIFHOCTH TIPOIIECCOB 3ameca (a) U cOuBa-
Hust (0) TecTa pasIMYHOTO PElEeNTypHOro COCTaBa:
1- xoHTpONB; 2- CBEeKJIa+ ThIKBa+ s0JIOKO; 3- Kamy-
CTa+MOPOKOBb+510710K0; 4- Kamycra+t TBHIKBa+s0JI0KO;
5- TBIKBa+MOPOKOBB+ SI0JI0KO; 6- THIKBa+CBEKIIA
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PucyHok 3. 3aBHCHMOCTH TEMIIEpATyphl TeCTa OT MPO-
JIOJDKUTENILHOCTH TIporiecca 3aMeca (a) u comBanus (0)
TECTa PA3IMYHOTO PELUENTYPHOTO COCTaBa: 1- KOH-
TpOJdb, 2- cBekimat ThIKBat sf0moko; 3-  Kamy-
CTa+MOPOKOBB+SI0JI0KO; 4- KamycTa+ TBIKBa+s0JI0KO;
5 - TBIKBa+MOPOKOBB+ S0JI0KO; 6- THIKBA+CBEKJIA.

Peskoe yBenuueHWE BEIMYMHBI  CHIIBI
TOKa TIPUBOJIa YCTAHOBKU MpHU 3amece (a) Tecra
(xonTposb) (pucyHok 1, kpuBas 1) cBsizZaHo C
TEM, YTO BOJOIIOTJIIOTUTEIbHAsI CIIOCOOHOCTH 510-
JIOYHOT'O MOPOILKA BBICOKAsI, M IMOATOMY 3a CUET
WHTCHCHBHOTO HaOyXaHWs 4YacTull SOJOYHOTO
MOPOIIKa PE3KO YBEIMUMBACTCS BSI3KOCTH TECTa
W, CJIe0BATEIbHO, BEJIMYUHA CHIIBI TOKA U TEM-
nepatypa tecta (pucyHku 1, 3)
VYBennueHue TeMIeparypsl TecTa IpH
cOuBanuM (pUCYHOK 30), XOTSI MPU 3TOM YMEHb-
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[I1aeTCsl BeMUMHA CUJIBI TOKA MIPUBOJIA YCTAHOBKU
(pucyHok 106), cBsI3aHO C TIPOIECCOM BBIICICHIS
TeruIa THpaTalyy Ipy 3amece u conBanunu [1].

CxopocTh TIpOIecCcOB 3ameca W COMBaHUS
TECTa BBICOKAsl U MPH 3TOM MPOJOKUTEIBHOCTh
9THUX TPOLIECCOB MaJla, CJIEI0BATEIbHO, MPOLECC
BBIJIETICHUSI TEIUIa THIpaTallu 3ama3/iblBaeT. 3a-
BUCUMOCTb OOBEMHON Macchl OT MPOAOJKHTEb-
HOCTH Tporecca cOMBaHMS TecTa C Pa3TUYHBIM
PEIenTypHBIM COCTaBOM (PHUCYHOK 2) XapakTepu-
3yeT (hopMupoBaHHE NEHHOW CTPYKTYphI TECTa.
[Tpuyem xapakrep kpuBbiX 1, 2, 3, 4, 5, 6 (pucy-
HOK 2) CHIDKEHUS OOBEMHOW MacChl OT IPOJIOJI-
JKUTEJIBbHOCTH COMBaHUs TecTa WACHTHYEH, OJlHA-
KO II0 MEpE HACBIIICHHUS BO3LyXOM TECTa MHTEH-
CHUBHOCTb CHI)KEHHsSI OOBEMHOM Macchl TecTa IUIs
HUX MEHsSeTcsl. DTO CBA3aHO C MEeHooOpasyomen
CHOCOOHOCTBIO PELENTYpPHOIO COCTaBa TecTa U
pu 3TOM (OPMUPOBAHHEM TEHHON CTPYKTYPHI C
Pa3InYHON JUCIIEPCHOCTHIO BO3AYIIHBIX ITy3bIPb-
KOB (pHCyHOK 4, KpuBas 5). UeM BbIIe meHooOpa-
3yIOILasi CIIOCOOHOCTh PELENTYPHOI0 COCTaBa Te-
CTa M €ro BSI3KOCTH, TEM BBILIEC IUCIEPCHOCTH
BO3AYIIHBIX My3bIPEKOB (PUCYHOK 4).
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Pucynox 4. MHrerpanbHble KpUBbIE 3aBUCUMOCTH OT
JIMaMeTpa BO3AYIIHBIX MY3bIPHKOB «COMBHOI'O» TecTa
Pa3IUYHOTO PELENTYPHOrO COCTaBa: 1 - KOHTPOIb; 2 -
CBeKITa+t THIKBa+ sI0JT0KO; 3 - Karry-
CTa+MOPOKOBB+I0JI0K0; 4 - KamycTa+ThIKBa+10JI0KO; 5
- THIKBa+MOPOKOBB+510JI0K0; 6 - THIKBa+CBEKIIA.

C NOBBIIIECHUEM JTUCTIEPCHOCTH BO3YIITHBIX
MTy3bIPHKOB TOBBIMIACTCS YCTOMYUBOCTD MSIKHUIIIA
xJieba 1pu BbITIeuke (Tabnuna 1) U COOTBETCTBEH-
HO yaenbHbI 00beM (225,0 ¢cm’/100 1) u nopu-
cTocTh xje0a (65,0 %).

Tadonuna 1

TToka3arenu KauecTBa «COMBHOTO» XJie0a JUIsl IIKOJIBLHOTO MUTAHUS

Xne6 «COnBHOINY U3 IEb-
HOCMOJIOTOTO 3€pHA TIIIe-
HHUIIBI KOHTPOJIb

IlokazaTenmu xauecTBa

Xne6 "lIkonpHbI" U3 1ETb-
HOCMOJIIOTOTO 3¢pHA ITIICHATTHI
(TBIKBa, MOPKOBB, SIOJIOKO)

Xie6 "boraTeIpp" U3 Ielh-
HOCMOJIOTOTO 3¢pHA ITIICHHU-
IIbI (CBEKJIA, THIKBA, SI0JI0KO)

OpI‘aHOHGHTI/I‘IeCKI/IC TI0Ka3aTeCInu

Brentumii Bu:

dopma Be3 OOKOBBIX BEITUTBIBOB, COOTBETCTBYET (hopMe, B KOTOPOI! BEITIEKAJICS XJIeh.
IToBepxHOCTH be3 KpynHBIX NOIPBIBOB U TPEIINH
et Kopuunesslii ¢ sxenroBa-

TBIM OTTCHKOM

Kopuunessrit

CocTosiTHHE MSAKHIIIA:

[IponeueHHocTh IIponieyeHHBIN, HE JTUNKH, HE BJIAKHBIN Ha OIYIb
IIpomec be3 koMOUKOB U clIe0B HEmpoMeca
ITopucroctsb PaBHOMepHAas, 6€3 MyCTOT M YIJIOTHCHUH
Bkyc N N CBOICTBEHHBIN TaHHOMY CBOICTBEHHBIN TaHHOMY
CBOHCTBCHHBI 1aHHOMY BUY U3JICTINS, C IPUBKYCOM | BUIY HU3ACIHS, C IPUBKYCOM
BHJTy U3JIeTusl, 0€3 MOCTO- Y > C TIPUBKY y » C TIPHBKY
TBIKBBI, MOPKOBH, I0JI0Ka CBEKIIBI, THIKBBI,
POHHEr0 MPUBKYyCa
s10J10Ka
3amax CBOWCTBEHHBIN JaHHOMY BHJly U3AEUs
DH3NK0-XUMHUYECKHE ITOKa3aTeIn
Bnaxknocts Mskuiia xieba, % 45,5 49,5 49,0
KucnornocTs Msikua, rpaj 3.4 3,5 3,5
Vneneuelii  00bEM  XJIeOa,
208,0 225,0 215,0
cM/100 T ’ ’ ’
[Hopucrocts Mskuia, % 53,5 65,0 62,0
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Tadbnuma 2

IToka3arenu kayecTBa

Xeb "Haranu" u3 1einpHoCMO-
JIOTOTO 3€pHa MINEHHIIbI (Kary-
CTa, ThIKBA, 5I0JI0KO)

Xieb "Kcroma" u3 1einpHocMo-
JIOTOTO 3€pHa MIIEHUIBI (Kary-
CTa, MOPKOBb, SI0JIOKO)

Xne6 "Pamyra" u3 nenpHOC-
MOJIOTOTO 3€pHa MIIEHHUIIBI
(cBekJa, THIKBA)

Opraﬂonenmqecxne IoKa3aTeCJIn

Buemrnnii Bun:

Dopma Be3 OOKOBBIX BBITLIBIBOB, COOTBETCTBYET ()OpME, B KOTOPOI BBIIIEKAJICS XJIeO.

[ToBepxHOCTH Be3 KpynHBIX HOAPHIBOB U TPEIIUH

[Ber KopuuHnesblit

CocTosiHMe MSKUIIA:

[IporneyeHHoCTH IIponedyeHHbli, HE TUNKHUH, HE BJIAXHbBIN HA OLIYIIb

[Ipomec be3 koMOUKOB U clleIoB HEMpomeca

[opucroctb PaBHOMepHas1, €3 MyCTOT M YIIOTHEHHI

Bkyc CBOIICTBEHHBII JaHHOMY BUIY CBOICTBEHHBIN JaHHOMY BUILY CBOICTBEHHBIN JaHHOMY
W3JIeNHsI, C IPUBKYCOM KaITyCThl, | M3ENHs, C IPUBKYCOM KaITyCThI, | BHAY U3/ENUS, C IPUBKYCOM

TBIKBBI, SIOJTOKA MOPKOBH, sI0JI0Ka CBEKJIBI, 5I0JI0Ka
3amax CBoifcTBeHHBII 1aHHOMY BUAY | CBOMCTBEHHBIN TaHHOMY BUIY CBOMCTBEHHBIN TaHHOMY

N3N C KallyCTHO-TBIKBEHHO-

sI0JIOUHBIM aPOMATOM

U3JIEIHNS C KaIlyCTHO-MOPKOBHO-
sI0JIOUYHBIM aPOMATOM

BUJLY U3JIEIIHUS CO CBEKOJIBHO-
sI0JI0YHBIM aPOMATOM

DU3NKO-XUMUYECKHE TTOKA3aTEIN

BraxkHocTh Msikuina xyebda, % 48,5 49,0 48,0

KucnotHocts MsiKuILa, rpaj 3,5 3,5 3,5

V nenbHbli 006EM xi1e6a, cM3/100 T 210,0 217,0 212,0

[Topucrocth MsiKuIa, % 60, 0 59,0 55,4
«COuBHBIE»  XJICOOOYJIOUHBIC  WM3CTUS MOTYT OBITh B3ATHI 32 OCHOBY pa3pabOTKU TEXHU-

(Tabmumel 1, 2) 001a1at0T BRICOKUMH OpraHOJIeTI-
THYECKUMH U (PU3UKO-XUMHUYCCKUMH CBOMCTBAMH,
COOTBETCTBYIOLIUMH PEIENTYPHOMY COCTaBy, U
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