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Hcnoab3oBanue HHYJIHHCOACPKAIIECTO ChIPbS B IPOU3BOACTBE
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AnnoTanus. CONIaCHO COBPEMEHHBIM TECHACHIWSAM HAyKH O IIMTAHHU aCCOPTHMEHT XJICOONEKapHOH MPOIYKIMH JODKEH OBITh pacIIUpeH
BBIITYCKOM H3/IE/IHIA OBBIICHHOIO Ka4eCTBa U MHIIEBOH IIEHHOCTH, MPOMIIIAKTHIECKOr0 U JiedeOHOro HasHaueHus. OGbeM BBIPAOOTKYU TUETHICCKIX
M3ZIeNuil He3HAYHTeleH, IIOTPeOHOCTh B HHUX YHOBieTBOpsiercs b Ha 10-20%. IloBblmicHHe MMINEBOM LEHHOCTH XJeba OCYIIECTBILICTCS
PEeryIMpoBaHUEM XHMHYECKOTO COCTaBa M3IEIMHA B pe3ysbTaTeé WHCIOIB30BaHMS TPAJULMOHHOIO Ui XJIEOOMNEUEHMs! ChIPbS U BBEJCHUEM
OHOJIOrHYECKH aKTUBHBIX J100aBOK, TO3BOJLIIOIIMX IOTYYaTh FOTOBBIE H3/IENI, 00JIaatoie (QyHKIMOHATBHBIMU CBOHCTBAME U IIPEAHA3HAYCHHBIC
IV J1edeOHOr0 U NMPOQIIAKTHYECKOr0 MUTaHUs. VI3yd4eHO BIMHHME WHYJIMHCOIEPIKAILErO ChIPhs TOIMMHAMOypa Ha KaueCTBEHHbBIC ITOKA3aTeIH
OyJIOUHBIX M3JENHMII C LENbI0 COXPAHECHUS ONTUMAIBHBIX OPraHONENTHYCCKUX U (DH3MKO-XUMHYECKHX CBOMCTB M HPUAHHS H3ICIUIM
(YHKLUMOHAJIBHON HarpaBlieHHOCTH. IIpu opraHonenTHIecKoi OLIEHKE OCMATPUBAIIUCH COCTOSHUE IIOBEPXHOCTH, KOHCUCTEHLIMS, CTPYKTYPa, CTENEHb
CYXOCTH, apoMaT TecTa, ero BKyc U 1BeT. C yBel4eHHeM MPOLIEHTHOrO BHECEHHUs IOpPOLLIKA TONMMHAMOYpa B TECTO YBEIMUMBAIOCH KOJIUYECTBO
TEMHBIX BKpAIUIEHHH, PUBKYC TOMMHAMOYpa CTaHOBHUICA Oosee BbpaxkeHHbIM. OIpelienieHa CTeNeHb IepeBapUMOCTH HMPEUIOKEHHbBIX Oynouek
CHCTEMOIl TENCUH-TPUIICUH, MMUTHUPYIOLIEH NepeBapuBaHUe IHILM B JKelynke uesnoBeka. IIpemraraemoe u3nenue pacuMpseT acCOPTUMEHT
XJ1€000yJIOUHBIX U3AEMUH (PyHKIMOHAILHOIO HA3HAYEHMs, YJIyYIIEHHBIM IO Ouonoruueckodl neHHoctd (Ha 23%), BuramuHHOMY (A, E) u
MUHEpaJlbHOMY cocTaBy. Paspaboran npoekr TY u TU, PLI. bynouka nepcrieKTiBHa [yisi BHEAPEHHS B IIPOU3BOJICTBO.

KiiroueBble cJI0Ba: HHYIMHCOCPIKAIIIEE ChIPhE, TOPOLIOK TOMMHAMOYpa, OHOIOrHdecKas LICHHOCTh, OYJI0uHbIe H3eHs, (DYHKIIMOHAIBHOE TMTAHHE
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Abstract. According to modern trends in nutritional science, the range of bakery products should be expanded with the release of products of
improved quality and nutritional value, for preventive and therapeutic purposes. The volume of production of dietary products is insignificant,
the need for them is satisfied only by 10-20%. The increase in the nutritional value of bread is carried out by regulating the chemical
composition of products as a result of the use of raw materials traditional for baking and the introduction of biologically active additives, which
make it possible to obtain finished products that have functional properties and are intended for therapeutic and preventive nutrition. The
influence of inulin-containing raw materials of Jerusalem artichoke on the quality indicators of bakery products has been studied in order to
preserve optimal organoleptic and physicochemical properties and give the products a functional orientation. During the sensory assessment,
the surface condition, consistency, structure, dryness, aroma of the dough, its taste and color were examined. With an increase in the percentage
of Jerusalem artichoke powder added to the dough, the number of dark inclusions increased, and the artichoke flavor became more pronounced.
The degree of digestibility of the proposed buns was determined by the pepsin-trypsin system, which imitates the digestion of food in the
human stomach. The offered product expands the range of functional bakery products, improved in biological value (by 23%), vitamin (A, E)
and mineral composition. The project of TU and Tl, RC has been developed. The bun is promising for implementation in production.
Keywords: inulin-containing raw materials, girasol powder, biological value, bakery products, functional nutrition

BBenenmne pacmpocTpaHeHHbIM Henyrom. PasHuna paxke

IIuma sBAsieTCs MCTOYHUKOM JHEPTHUH, B [IPOLICHTHOM COjiepsKaHuu Oenka B Myke (0T 8
HE0OXOJMMON OpPTaHU3MYy YellOBeKa Kak IS Ipo- 10 14%), 13 KOTOPOi U3rOTOBIISIOT XJ1€0, CHIIEHO
LIECCOB ooMeHa BEIIECTB, TAaK W JJISI TOKPBITHUS BJIMACT Ha 3a1aCbl «CTPOUTCIIBHOI'O0 MaTepuaia»
3aTpaT SHEPrUU Ha JBUTATENIbHBIE, TPYIOBBIE U B OPraHnU3ME 9€I0BEKA, HE TOBOPA yXKE O CONCPKAHNI
npyrue mporeccs [3]. BUTAaMHUHOB B TOTOBOM XJieOe.

Xned— OOMH W3 HEMHOIMX NPOIYKTOB [lo naHHBIM  HMCCIEOBaHMs, AeHUUMT
MMATAHUS, TIO3BOJISIIONINX BOCIOJNHUTE JEHUITNAT TIOJTHOIIEHHBIX OEIKOB B PALMOHE IUTaHUA CO-
Ocnka W BUTAMUHOB. HexBaTka 3THX KHU3HEHHO crapiuser 25%, BuramunoB rpynmel B or 30
BaYKHBIX JJIEMEHTOB SBIISETCS CETOIHS BEChMa 10 40%, utamuna A — 30%, Butamuna C 70-90%.
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Conepxanne BuTaMuHOB B1x — 60% u domuenoii
KucioThl — 135% B NPOLIEHTHOM COOTHOLICHUH
OT HEOOXOAMMOHN CYTOUHOM MOTPEOHOCTH JTOJIKHO
OBITH MOBBIIICHHBIM, IIOTOMY 4TO TOJIbKO 30 — 50%
noTpedsieMoii (HOJIMEBOM KHUCIOTHI JOXOIUT [0
KpOBH | KJIeToK Tena. [Ipu cTpeccax moTpebHOCTD
B Hell yBennuuBaercs. JleuiuT BuTaMUHOB O0Ha-
PY)KHBA€TCSI HE TOJbKO 3UMOM M BECHOM, HO
B JICTHE-OCEHHHUE MEPHUOJIbI, YTO CBUACTEIBCTBYET
0 (hopMHPOBAHUH KPYTJTIOTOANIHOTO (¢TIOCTOSTHHOT0Y)
tumna nedumura [1].

3a cueT nmoTpebiieHus xaeda YeIOBEK MOYTH
HAIOJIOBUHY YIOBJICTBOPSIET CBOI IMOTPEOHOCTH
B yIJIeBOJAaX, Ha TPETh — B Oenkax, Ooiee dYeMm
HaIOJIOBUHY — B BHTaMWHaX Tpynnsl B, comsax
¢docdopa u xenesa.

B coBpeMEHHBIX yCIOBHSX TpeOyrOTCS
HOBBIE TMOAXOJBI K pa3pabOTKe accopTUMEHTa
MBI, POJIb KOTOPOTO B OPTraHU3aIUH MOTPEO-
JICHUS JIOJDKHA CYIIECTBEHHO Bo3pacTh. [Ipu aTom
ciexyer OOJbIE, YeM paHee, YYUTHIBATH CIIPOC
¥ IOTPeOHOCTH Pa3HBIX TPYIIT HACEIESHUSI.

CormacHO  COBPEeMEHHBIM  TEHICHIUSIM
HayKH O IMUTaHUHM aCCOPTUMEHT XJIeOOIEeKapHOM
MPOJYKIIMU JIOJDKEH OBITh PACIIMPEH BBITYCKOM
M3E1H TTOBBIIICHHOIO KAY€CTBA U MUILIEBOM LIEHHO-
CTH, IPO(PAITAKTHYECKOTO 1 JIEY4eOHOr0 Ha3HAYEHVIS.

OObeM BBIPAOOTKU JUETHUYCCKUX H3ICITUN
HE3HAYMTENICH, TOTPEOHOCTh B HUX YJIOBJICTBOPSICTCS
suiib Ha 10-20%. Huzok ypoBeHb MPOU3BOICTBA
m3Mlenuii  TPO(UIAKTHYECKOTO HAa3HAYSHHS IS
HaCeNeHHs B 30HaX HKOJIOTUYECKOTO HEOIIarormomy-
yust, xJieba amrenbHoro xpaneHus (ot 3 10 30 cyr)
JUISL JIFOJICH, TPOXKUBAIOLIUX B TPYIHOIOCTYITHBIX
Y OTJAJICHHBIX PalilOHaX, B YCIOBUSAX TEXHOTEHHBIX
KatacTpod, aBapUHBIX CHUTYyalllid, CIIEIIKOHTHH-
TCHTOB U JIp.

[ToBbillieHHE THUIICBOW IIEHHOCTH XJje0a
OCYIIECTBIISIETCS PETYIMPOBAHUEM XHMHUYECKOTO
cocTaBa W3JENHI B pe3yiabTare WCIOIb30BAHUS
TPaJUIIMOHHOTO IS XJICOOIICUCHUS ChIPhs U BBE-
JIeHHEM OMOJIOTHYECKH aKTHBHBIX 100aBoK (BA/T),
TIO3BOJISFOIINX TIONTy4YaTh TOTOBBIE U3ENHsL, 001a1a-
ronme (QyHKITMOHAJIBHBIMU CBOHCTBAMU U TIPEHA-
3HAUCHHBIC IS JIEYeOHOTO U MPOQPHIAKTHUECKOTO
nuTaHusl. PeryimpoBaHne XHMHUYECKOIO COCTaBa
M3JCTUN € LEeNbI0 CO3aHUs U3AETUM MOBBIICHHON
MUIIEBON IEHHOCTH — 3TO IyTh CO3JIaHUS XJIieOo-
OyJIOYHBIX U3/IEIUI HOBOTO TTOKOJIeHUs [4].

TexHoyoruss BUTAMHUHHU3AIUK POAYKTOB
YCHENHO ONpo0OBaHa MHPOBBIM COOOIIECTBOM
Y IaBHO MPOIILIA UCTIBITAHKE BPEMEHEM, JI0Ka3asa
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moTpeouTensiM 3PPEeKTUBHOCT, W O€30TaCHOCTb,
a TIPOM3BOJIUTEISIM  O0eCTIeuria BBITOAY U HAJIEK-
HOCTh. BBe/ieHHE BUTAMUHOB B OpPraHK3M 4epe3 XJle-
OOIPOYKTHI UMEECT OUCHb BAXKHOE TMPEUMYIIIECTBO —
rcye3aeT HeOOXOMMOCTb 3a00TUTBCS O PETYISPHOM
NprieMe BUTAMUHOB B BUJIC TAOJETOK U JIpaxe, KOr/a
3TH T0OABKH IOTIa/IAI0T B OPraHi3M HEPaBHOMEPHO U,
COOTBETCTBEHHO, XYK€ YCBAHBAKOTCSL.

B cnyuae norpeGieHys B HIIy BUTAMHHHU-
3UPOBAaHHOTO XJjieba TMOCTYIUICHUE B OPTaHU3M
OMOJIOTHYIECKH aKTUBHBIX T00ABOK MPOUCXOIUT eCTe-
CTBCHHBIM ITyTeM, O€3 JOMOTHUTEBHBIX YCrHii [3].

B nocnennue roapl HAMETUIIACH TEHACHIIUS
oboraieHuss MPOJYKTOB IUTAHUS Pa3TAIHBIMU
OHMOJIOTHYECKH AKTUBHBIMH BEIIECTBAMU PACTHU-
TEJIBHOTO TPOUCXOXKIICHHUS.

MarepuaJibl M METOABI

Hamu u3ydyeHo BIMSHUME WHYJIMHCOAEpIKA-
LIEr0 ChIpbS TONMHAMOypa Ha KaueCTBCHHBIC
nokaszarenu Oynouku «['opoackas» U onpexaeneHa
onTUMalbHas O3UPOBKA MOPOIIKa TOMHHAMOypa
B PELENITYPY C LENbI0 COXPAHEHUSI ONTHUMAaIbHBIX
OpraHoJIENTUYECKUX U (PUZUKO-XUMHUECKUX ITOKa-
3arerei W NpuAaHusd U3IeNUsIM (YHKIIMOHATBHOMN

HaINpaBJICHHOCTH.
[Tpu mpoBeneHnn npoOHOI nMabopaTopHO
BBIIICYKH 6yHO‘IHI)IX I/I3,I[€J'II/II\/’I BBIITOJIHAJINCH

4 BapWaHTa NIPHUTOTOBICHUS TECTA C PA3TMIHBIM
KOJIMYECTBOM BHECEHHS IMOPOIIKA TOMHMHAMOypa:
1 BapuanT — 0e3 BHECEHHS IOPOINKa TOMHHAM-
Oypa; 2 BapHaHT — C BHECEHHEM MOpPOIIKa TOTH-
HamOypa B KoimyectBe 2,5% K Macce MyKH;
3 BapuaHT — C BHECEHHEM TOPOIIKa TONMMHAMOypa
B KonmuuectBe 3,0% Kk Macce MyKH; 4 BapHaHT —
C BHECEHHEM IIOpOIIKa TOMUHAMOYpa B KOJHMYe-
ctBe 5,0% K Macce MyKH.

Bynouka «["opojackas» (KOHTpoOIb) Beipaba-
THIBAETCSI U3 MIIEHNYHOH MYKH BBICILIETO COpTAa.
Tecro roToBHTCS OAHO(A3HBIM YCKOPCHHBIM
CIOCOOOM C MPUMEHEHNEM HHTEHCHBHOTO 3aMeca.

Bo Bpems OpoxeHUs TecTa HCCIeIO0BaH
BJIMSIHUE BHOCUMBIX KOMITIOHEHTOB Ha (popmoyep-
JKUBAIOIIYIO U ra3000pa3yrolyl0 CIIOCOOHOCTH.
O dbopmoyznepkuBaromieil CriocOOHOCTH  CyAMIIN
0 PaCIUIbIBAEMOCTH IIApHKa TecTa (PUCYHOK 1).
I[Mpu 1oGaBIIeHNH B TECTO TOPOIIKA U3 TOMMHAMOYpa
PacIUIBIBAEMOCTD 110 CPABHEHUIO € KOHTPOJILHOM
npo0oii cHkaeTcst Ha 21%. D1o cBsi3aHO co croco0-
HOCTBIO TIOpOLIKA M3 TONMMHAMOypa copOMpOBaTh
CBOOOJTHYIO BJIATY TECTA.
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Tabnuna 1.
KonTponbHas u onbeITHaS perenTypsl Oynouek
Tablel.
Control and experimental recipes of buns
BapuanTsr
CHIpbe 1 33 AHEEE IOKAIATEIH IPOLECCa KonTpons TPUTOTOBJIEHHS TECTA (OHLIT)
Raw materials and specified process parameters (6ynouxa «l'oponcxasy) | Test preparation options
Control (bun "City») (experiment)
1 2 3 4
Myka rieHnyHast Boicinuii copr, r | Wheat flour, g 100 300 | 300 | 300 | 300
Jposxoxu xiaebonekapHbie peccoBannsble, T | Pressed baking yeast, g 3 9 9 9 9
Cosb moBapenHas nmumiesasy, T | Table salt, g 15 45 45 45 45
Caxap-miecok, r | Granulated sugar, g 3 9 9 9 9
CriBopoTtka Mostounast, Mt | Milk serum, ml 20 60 60 60 60
[Mopomrok TonuHamOypa, r | Artichoke powder, g - 75 9 15
Boga, mit | Water, ml ITo pacuery | Calculation | 125,8 | 131,2 | 132,2 | 136,5
Mak, r | Mac, g 4,2 4,2 4,2 4,2
Temneparypa soasy, ° C | Water temperature, °C 37,7 | 376 | 3715 | 374
l'azoobpasyromas  cnocoOHOCTE — TecTa
120 N - yBenmnumnBaetrcs Ha 71%. Ynyumarommii 3¢dext
- (E);S’;Triment 3AKIIOYACTCA BTOM, HTO © TOMMHAMOYpPOM BHO-
é = £ 90 B Konmpon} —] CUTCS IMTaHUEC 11 APOXKKEH B BUAC AMUHOKHMCIIOT
$ES Control | Y MHHEPANIBHLIX BEILECTB, a TAKKE BUTAMMHEI,
§ £ g 60 — n KOTOpBIE TaK)Ke OJarOTBOPHO BJIHSIFOT Ha MHUKPO-
EES Gbropy IpOoNOKEH.
& 5 % OnHO# U3 BKHEHINHNX 33124 JAHHON PabOoThI
30 1 m SABJIAETCS YIIyULIeHHE (PU3MIECKHUX U PEOTIOTUIECKHX
CBOMCTB TECTa, MO3TOMY OCOOYIO POJIb UTPAET MOKa-
0 3aTeNb, ONPEICISIIONINN CTPYKTYPHO-MEXaHMIECKUE
0 60 120 180 CBOICTBA TECTa — BSI3KOCTb.

[IpomomxuTenbHOCTE OPOKEHUS, MUH
Duration of fermentation, min.

Pucynok 1. Usmenenue ¢dopMoyaepKUBaroeit
CrocoOHOCTH TecTa B Tporiecce OpoKeHUs

Figurel. Change in the form-holding capacity of the
dough during fermentation

3aBUCUMOCTh Ta3000pa3yroiei crocoOHO-
CTH TecTa B MIpolecce OpOKEHHs MPECTaBICHA
Ha PUCYHKe 2.

900
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[IpomomxuTenbHOCTE OPOKEHHS, MUH
The duration of fermentation, min.

Pucynok 2. VI3smeHeHue ra3000pasyromieii cnocoOHOCTH
TecTa B mporecce OpoKeHHs

Figure2. Change in the gas-forming ability of the dough
during fermentation
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W3MmeHeHne qTUHAMHYECKON BA3KOCTH B IPO-
necce OpOXKEHHS W PACCTOMKH MPEICTABIICHO
Ha pUCYHKe 3.

10 y1=0,0243x4+0,4054x3- 2,2529x2 + 3,9988 +
£ 51788
B9 ~ . Y2=00278x°-0,319x2+0,3389x + 8,0286
4o T~ —x— OnpIT
3 28 >~
25 ~
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[poaomKNUTENEHOCTE OPOXKEHNSI, MUH
Duration of fermentation, min.
Pucynox 3. 3menenue 3¢p(heKTUBHON BSI3KOCTH TeCTa

B IIporiecce OposKeHUs

Figure3. Change in the effective viscosity of the dough
during fermentation
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JuHaMmuueckass BA3KOCTh TECTa OIBITHOM
npoObl mocjie 180 MUH OpOKEHHSI COCTaBIISET
800 IMaxc, a y xonTponsHOU mipodsr — 730 [Taxc.
Bce 3HaveHMs BXOAAT B OOJIACTH JIOMYCTHMBIX
3HAYCHUM.

3HaueHUE BSI3KOCTU OIBITHOW MPOOBI BHIIIIC
KOHTPOJIBHOM. DTO O0BSACHACTCS TEM, YTO ITPU BHE-
CCHHM TONMHAMOypa B TECTO YyBEIMYUBACTCS
HaOyXaHWe KOJUIOWIOB, OTYErO CHHIKACTCS JIOJIS
CBOOOHOM BJIarv M TECTO CTAHOBUTCS Ooliee CyXuM,
CIIeZI0BATENBHO, YBEIMUMBACTCS BSI3KOCTh TECTA.

post@uestniR-vsuet.ru

IIpu opraHoienTUYECKOW OIEHKE OCcMaTpH-
BaJIICh COCTOSIHUE TIOBEPXHOCTH, KOHCHUCTEHIIHS,
CTPYKTypa, CTENeHb CyXOCTH, apOMaT TecTa, €ro
BKyc u 1BeT. C yBenmnueHneM MpOLEHTHOTO BHece-
HUSI TIOPOIITKa TOMHMHAMOYpPa B TECTO YBEITUUUBAIIOCH

KOJIMYECTBO  TCMHBIX BKpaHJ’ICHHﬁ, IIPUBKYC
TOHI/IHaM6ypa CTAHOBMIICS OoJiee BbIPpa’XCHHBIM.
OcrapHbIe OpPTaHOJICITUYCCKHUE II0Ka3aTCiIn

MPAKTHYECKH HEe OTINYAIUCH.
IomyueHHbIe pe3yIbTaThl OPraHOICITHYECKOU
OIICHKH TOTOBBIX M3/ICNIMI 3aHECCHBI B TAOIHITY 2.

Tabnuna 2.

Opranonentryeckas OleHKa OyIOUKI

Table2.

Organoleptic evaluation of the bun

TTokazatens | Indicator

KomuectBo TonunamOypa, % k Macce MyKu
Amount of Jerusalem artichoke, % by weight of flour

0 |

2,5

| 3,0 | 5,0

Buemuuit By | Appearance:

Dopwma | shape

IpaBMIIbHAs OKpyTIIas | correct rounded

IToepxHocTs | Surface

riaakas 6e3 TPEeIIH M IOJPHIBOB, IOCKIIaHa MakoM | Smooth without cracks and
explosions, sprinkled with poppy seeds

CBETJIO-
xopuuHeBsIii | light
brown

Iser kopku | Crust color

CBETJIO-KOPHYHEBEIH ¢ cepoBaTeiM orTeHKoM | light brown with a

grayish tinge

Cocrostame Mskuma | Crumbs

mser | color Genpiit | white |

cepriii | gray |

TeMHO cepblii | dark grey

PaBHOMEPHOCTH OKPACKH |
the uniformity of the color

paBHOMepHas | uniform

9J1aCTHYHOCTS | elasticity

xoporas | good

TUTOTHOCTS | density

XOpOIlIasi PH Ha/IaBJIMBaHUH HE TIPOUCXOIUT AedopMaruu
good pressure does not cause deformation

nporeuenocts | baked goods

nporeueHslii He sunkuii | baked, not sticky

kpormkoBaTocTs | friability

Hexpormammmuiics | non-crumbling

TIOPUCTOCTH | POrosity:

Mo KpymHocTH | by size menkas | small

cpenHsis | average

0 PABHOMEPHOCTH |
by uniformity

paBHOMepHas | uniform

HepaBHOMepHas | uneven

IO TOJIIUHE CTCHOK IIOp
thickness of the pore walls

TOHKOCTCHHAas

TOJICTOCTCHHAasA

CBOMCTBEHHBIM

Brye | Taste inherent |

CBOMCTBEHHBIH C IPUBKYCOM
tTonuHamOypa | characteristic
with a hint of Jerusalem

CBOWCTBEHHBIH C APKO
BBIPAKCHHBIM BKYCOM
tonuHamOypa | characteristic
with a pronounced taste of

artichoke Jerusalem artichoke

KomkoBaTocTh npu

pa3KeBBIBAHUH orcyrcTByer | absent
Lumpiness when chewing
3amax | Smell 6e3 mocropoHHero 3amaxa | without foreign smell

Brecenue mopoiika TonmuHaMOypa OKa3bl-
BAeT BIUSHUE U HAa BKYCOBBIC Kau€CTBa I'OTOBBIX
u3genuil. byloyku ¢ yBETWYEHHEM KOJIMYECTBa
BBOJIMMOTO TIOPOIIIKA TOMMMHAMOYpa MPHOOpeTaTn
OoJiee BbIpaXEHHBIN MTPUBKYC TOMMHAMOYpa, Ha YTO
TIOBJTHSUTH COJIEPIKAIITECS B HEM OPTaHUYECKUE KHC-
notel. [lo BKycoBBIM mokasarensiM uznenue ¢ 5%
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BHECEHHEM IIOpOIIKa TONHMHAMOypa 00Jaaano
CHWJIBHO BBIPQXKEHHBIM MPHUBKYCOM TOIHMHaMOYpa,
4TO NpuJaBajio HCIPUATHBIC OLIYIICHHA BO BPEMS
notpedaenus. Uznenus ¢ 2,5 u 3-X% BHeceHHEM
TIOPOIITKA TOXKE 00JIAAI0 TIPHUBKYCOM TOITMHAMOYpa,
HO MCHEC BBIPAXXCHHBIM M OT 3TOI'0 BKYC U3ICINA
CcTaHOBHJICS 00JIee HHTEPECHBIM.
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Tabnuma 3.
OrieHKa OYJIOUKH 10 (PU3UKO-XMMHYCCKUM
MoKa3aTesaM
Table 3.
Evaluation of buns by physical and chemical
indicators
KonnuectBo TonuHamOypa, %
[Tokazatenn K Macee MyKi
Indicator Amount (_)f artichoke, %
by weight of flour
0 2,5 3,0 5,0
KucnotHocTb,
rpan. 2,85 29 2,9 3,0
Acidity, deg.
Braxnoctb
Humidity, % 43,8 441 44,3 445
Topucrocts 71,46 | 6879 | 67,86 | 65,29
Porosity, %
O6beM xneba, cM®
Bread Volume, cm 705 680 675 655

CrerieHp TIepeBapEMOCTH OyJI0UYeK ompee-
JSUTH METOJIOM «iNVitroy. 3aBUCUMOCTh HAKOIUICHHS
TUPO3UHA  OT MPOJODKUTEIBHOCTA — THAPOIH3a
Mpe/icTaBlIeHa Ha pUCYHKe 4 (CTpeIKaMu yKa3aHbI
MOMEHTHI BBEJICHUSI MIETICUHA M TPUIICHHA).

Ha mepBom uace rumponusa noa JeicTBHEM
MercrHa MHTEHCUBHOCTh HAKOIUICHHS THPO3HMHA
B OTIBITHON TpoOe BhIe Ha 56% 1o cpaBHEHHIO
c koHTposieM. Ha BTopom u TperseM Hacax ¢ep-
MEHTATUBHOTO TIE€PEBAPUBAHKUS WHTCHCHBHOCTD
THIPOJIN3a B KOHTPOJILHOW Tpo0Oe yMeHbIIaeTcs
B OOJIBIIIEH CTeTieHH, TaK KaK JOCTYITHOTO CyOcTpaTra
JUTSE ISWCTBYS TISTICHHA CTAHOBHTCS] MEHBIIIE.

B ombrTHOM pobe cybcTpaT AOCTymHeH s
(depMeHTa ¥ HapacTaHWE NPOIYKTOB THAPOIIU3A
MPOUCXOIHUT O0JIee MHTEHCUBHO, TIO3TOMY B KOHIIE
6-T0 9 KOHIIEHTPAIHsI PO JYKTOB THIPOJIH3a BBIIIIE
B OIBITHOM 1po6e (78,8 Mkr/cm® TUpo3KHA), 1O CpaB-
HEHMIO C KOHTPOJILHOI (66,3 MKI/cM® THpO3UHa).

VYBenuueHue CTeNneHd THApPONN3a OEenKoB
OIBITHOW TPOOBI OyIOYKK OOYCIIOBIIEH, BHIUMO,
YIYYIIeHUEM CTPYKTYPHO-MEXaHUYECKHX CBOHCTB

post@uestnik-vsuet.ru
U3JIENHNA, B YaCTHOCTH, MOBBIIICHUEM ITOPUCTOCTH
U ee COOTHOILEHHEM — 0ojee TOHKOCTEHHasd, a,
CIEA0BATEIBHO, W JOCTYIIHOCTM KOMIIOHEHTOB
JEHCTBUIO MUIIEBAPUTENIBHBIX (DEPMEHTOB.
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80 HCH(IH / pepsin lTpnncuH / trypsin

—O— KOHTpOIIb
—/— onbIT

Hakonuienne npomykros

(EPMEHTATUBHOTO MUAPOIIH3a, MKT/CM3
tuposuna | Accumulation of products of

enzymatic hydrolysis, mg/cm? of tyrosine
w
o

o

0 1 2 3 4 5 6
ITpoIOKUTENIBHOCT THAPOIIH3A, Y |

Duration of hydrolysis, h
Pucynoxk 4. [lepeBapuMocTh 0eIKOB CIOOHBIX OyIOYeK
CHCTEMOW TeTCHH — TpurcuH (in vitro): 1 — mpoba 1
(xoHTpOIB); 2 — Tipoba 2 (OTBIT)
Figure4. Digestibility of muffin proteins by the pepsin —
trypsin system (in vitro): 1 — test 1 (control); 2 — test 2
(experience)

B nmopomke TtommHamOypa comepKHUTCS
YHUKAJIbHBII YIJIEBOJIHBI KOMIUIEKC Ha OCHOBE
(GpyKTO3bl U ee MOoNUMEpOB: (PYyKTOOIHUrocaxa-
pUIBl ¥ MHYAMH. OTH NHLIEBBIE WHIPEIUCHTHI
YIy4YIIAlOT MOTOPHYI (YHKLIHIO KHIIEYHHKA,
HOPMAaJIM3YIOT COCTaB KUIIEYHOW MUKPO(IOPHI.

3akioueHue

[Ipennaraemoe u3nenue pacumpseT acCopTH-
MEHT XJIeOOOYJIOUHBIX HM3/eNNi (PYHKIIMOHAILHOTO
Ha3HAUCHMS, YIJIyUYIIEHHBIM M0 OMOJIOTHYECKON
neHHoctH (Ha 23%), BuraMuHHOMY (A, E) 11 Mune-
paigpHOMY cocTaBy. Pa3zpaboran mpoekt TY u TU,
PII. bynouka mnepcrneKkTUBHA AJiA BHEAPEHUS
B IIPOM3BOACTBO.

Jlureparypa

1 Ilyuxosa JL.U., TTonanmosa P.J1., Marseea W.B. TexHonorus xieba. Cankr-Iletepoypr: TMOPJI, 2015. 560 c.

2 COOpHHMK TEXHOJOTMYECKMX HHCTPYKLHMH JJIs MPOM3BOJACTBA XJeO0oOynounbix u3genuii. M.: IpelickypaHTusaar,
2016. 496 c.

3 Topxwunckas JI.P., SIkoBenko B.A. TexHoXuMIYecKni KOHTPOIb XJIEOOMPOIYKTOB: 2-¢ W34, Iepepald. u qom. M.:
Arponpommsnar, 2017. 339 c.

4 Martins Z.E., Pinho O., Ferreira I. Food industry by-products used as functional ingredients of bakery products //
Trends in Food Science & Technology. 2017. V. 67. P. 106-128.

5 Demirkesen 1., Mert B. Recent developments of oleogel utilizations in bakery products // Critical reviews in food
science and nutrition. 2020. V. 60. Ne 14. P. 2460-2479.

6 Delicato C. et al. Consumers’ perception of bakery products with insect fat as partial butter replacement // Food
Quality and Preference. 2020. V. 79. P. 103755.

7 Martinez-Saez N. et al. Use of spent coffee grounds as food ingredient in bakery products // Food Chemistry. 2017.
V. 216. P. 114-122.

8 IlysaesaI'.Il., Kopueesa O.C., Mansuesa O.10., Csupunosa T.B. [lonxydenue, cBoiicTBa U IpPUMEHEHUE HHYIUHA3bI
saccharomyces cerevisiae BI'III-2 // Bectauk BTYUT. 2014. Ne 4. C. 213-219. doi: 10.20914/2310-1202-2014-4-213-219

212



Bayauna JILB. u op.Becmnux BTYHIIL, 2020, IIL. 82, Me. 3, C. 208-214

post@uestniR-vsuet.ru

9 TIlocuoBal'.B., Cemenxuna H.I'., Hukurun U.A., Tpydanosa FO.H. PazpaboTka TexHomornu kexca GyHKIMOHAIBHOM
HAIPaBICHHOCTH HA OCHOBE NPOJYKTOB Iepepaborku TonuHambypa // Bectuuk BI'YUT. 2017. T. 79. Ne 1. C. 152-157. doi:

10.20914/2310-1202-2017-1-152-157

10 Ermosh L. G., Safronova T. N., Prisuhina N. V. Features of biotechnological processes of bread production enriched
with inulin-containing raw materials // IOP Conference Series: Earth and Environmental Science. 2020. V. 421. Ne 2. P. 022018.

11 Drabinska N., Zielinski H., Krupa-Kozak U. Technological benefits of inulin-type fructans application in gluten-free
products—A review // Trends in Food Science & Technology. 2016. V. 56. P. 149-157.

12 lorhachova K.H., Makarova O.V., Khvostenko E.V. Use of inulin-containing raw materials in technology of bakery
and confectionery products // Food Science and Technology. 2010. V. 1. P. 13-17.

13 Konar N. Influence of conching temperature and some bulk sweeteners on physical and rheological properties of
prebiotic milk chocolate containing inulin // European Food Research and Technology. 2013. V. 236. Ne 1. P. 135-143.

14 Puchkova T.S., Pikhalo D.M., Karasyova O.M. About the universal technology of processing jerusalem artichoke
and chicory for inulin // TTumessie cucremsr. 2019. T. 2. Ne. 2. C. 36-43.

15 Pourfarzad A., Ahmadian Z., Tavassoli-Kafrani M.H. The effect of sodium stearoyl lactylate on structural changes
of wheat gluten in a model system fortified with inulin: Investigation with Fourier transform infrared spectroscopy // Bioactive

Carbohydrates and Dietary Fibre. 2019. V. 17. P. 100175.

References

1 Puchkova L.1., Polandova R.D., Matveeva I.V. Bread technology. St. Petersburg, GIORD, 2015. 560 p. (in Russian).
2 Collection of technological instructions for the production of bakery products. Moscow, Preyskurantizdat, 2016. 496 p.

(in Russian).

3 Torzhinskaya L.R., Yakovenko V.A. Technochemical control of bakery products. Moscow, Agropromizdat, 2017.

339 p. (in Russian).

4 Martins Z.E., Pinho O., Ferreira I. Food industry by-products used as functional ingredients of bakery products.
Trends in Food Science & Technology. 2017. vol. 67. pp. 106-128.
5 Demirkesen I., Mert B. Recent developments of oleogel utilizations in bakery products. Critical reviews in food

science and nutrition. 2020. vol. 60. no. 14. pp. 2460-2479.

6 Delicato C. et al. Consumers’ perception of bakery products with insect fat as partial butter replacement. Food Quality

and Preference. 2020. vol. 79. pp. 103755.

7 Martinez-Saez N. et al. Use of spent coffee grounds as food ingredient in bakery products. Food Chemistry. 2017.

vol. 216. pp. 114-122.

8 Shuvaeva G.P., Korneeva O.S., Maltseva O.l., Sviridova T.V. Production, properties and application of
saccharomyces cerevisiae VGSH-2 inulinase. Proceedings of VSUET. 2014. no. 4. pp. 213-219. doi: 10.20914/2310-1202-

2014-4-213-219 (in Russian).

9 Posnova G.V., Semenkina N.G., Nikitin I.A., Trufanova Y.N. The development of functional cake technology based
on processed Jerusalem artichoke products. Proceedings of VSUET. 2017. vol. 79. no. 1. pp. 152-157. doi: 10.20914/2310-

1202-2017-1-152-157 (in Russian).

10 Ermosh L.G., Safronova T.N., Prisuhina N.V. Features of biotechnological processes of bread production enriched with
inulin-containing raw materials. IOP Conference Series: Earth and Environmental Science. 2020. vol. 421. no. 2. pp. 022018.

11 Drabinska N., Zielinski H., Krupa-Kozak U. Technological benefits of inulin-type fructans application in gluten-free
products—A review. Trends in Food Science & Technology. 2016. vol. 56. pp. 149-157.

12 lorhachova K.H., Makarova O.V., Khvostenko E.V. Use of inulin-containing raw materials in technology of bakery
and confectionery products. Food Science and Technology. 2010. vol. 1. pp. 13-17.

13 Konar N. Influence of conching temperature and some bulk sweeteners on physical and rheological properties of
prebiotic milk chocolate containing inulin. European Food Research and Technology. 2013. vol. 236. no. 1. pp. 135-143.

14 Puchkova T.S., Pikhalo D.M., Karasyova O.M. About the universal technology of processing jerusalem artichoke
and chicory for inulin. Food systems. 2019. vol. 2. no. 2. pp. 36-43.

15 Pourfarzad A., Ahmadian Z., Tavassoli-Kafrani M.H. The effect of sodium stearoyl lactylate on structural changes
of wheat gluten in a model system fortified with inulin: Investigation with Fourier transform infrared spectroscopy. Bioactive

Carbohydrates and Dietary Fibre. 2019. vol. 17. pp. 100175.

Caeenusi 06 aBTopax

Tamapa B. Bayiuna x.0.H., JOIEHT, 3aBEeIyIOIIUI HAYYHOH
naboparopueit HUM  «IIpomoBoibcTBeHHAs 0€30MacHOCTBY,
Poccuiickuii sxoHoMuueckuil yausepcuteT uM. I'.B. Iliexanosa,
CrpeMsHHbI mepeynok, 36, r. MockBa, 117997, Poccus,
tuzowa.tamara@yandex.ru
https://orcid.org/0000-0002-5209-9036
Wnna B. CeprueHko K.T.H., IOLEHT, Kadeapa TOBapOBEACHHS U
TOBapHOH 3KcnepTU3bl, POCCHICKHI 3KOHOMUYECKUHA YHUBEPCUTET
mM. I'.B. InexanoBa, CtpeMsHHEIH mepeynok, 36, r. Mocksa,
117997, Poccus, i-sergienko@inbox.ru
https://orcid.org/0000-0002-2771-3081

Information about authors

Tamara V. Baulina Cand. Sci. (Biol.), associate professor, head
of research laboratory «Quality and safety of food productsy,
Plekhanov Russian University of Economics, Stremyanny Lane, 36,
Moscow, 117997, Russia, tuzowa.tamara@yandex.ru
https://orcid.org/0000-0002-5209-9036

Inna V. Sergienko Can. Sci. (Engin.), associate professor,
commodity science and commodity examination department,
Plekhanov Russian University of Economics, Stremyanny Lane, 36,
Moscow, 117997, Russia, i-sergienko@inbox.ru
https://orcid.org/0000-0002-2771-3081

213



Baulina TV. et al. Proceedings of VSUET, 2020, vol. 82, no. 3, pp. 208-214

Auaaa E. Kynosa k.1.H., Io1eHT, kKadeapa TeXHOIOTHHU MPOIYKTOB
JKMBOTHOTO IPOUCXOXKACHUS, BopoHexckuil rocynapcTBEeHHbIH
YHUBEPCUTET MH)XEHEPHBIX TeXHoNorui, mp-T PeBomonuwm, 19,
r. Boponesx, 394036, Poccusi, alla-toporkova@yandex.ru
https://orcid.org/0000-0002-5778-6150
AHHa A. JlepkaHocoBa K.T.H., JOIEHT, Kadeapa cepBuca H
pecropanHoro OusHeca, BopoHexckuil rocymapcTBEHHBII
YHHUBEPCUTET MHXEHEPHBIX TeXHoJorui, mp-t Pesomonuu, 19,
r. Boponex, 394036, Poccusi, aa-derk@yandex.ru
https://orcid.org/0000-0002-9726-9262

Bxanan aBTopoB

Tamapa B. Bayamna o030p IUTEpaTypHBIX HCTOYHHUKOB II0
nccieayeMoit mpodieme

Huna B. Cepruenko nposesna S9KCIEPUMEHT, pacuéThbl

Anna E. KynoBa KOHCYJIbTallUs B XOZI€ UCCIIEOBAHUS

AHHa A. JlepkaHocoBa Hamnycanta pyKOIUCh, KOPPEKTUPOBaa eé
JI0 TIOJIaYHl B PEJAKLUIO U HECET OTBETCTBEHHOCTb 3a ILIaruaT

KonduukTt nHTEpecoB

ABTOpBI 3a5BILTIOT 00 OTCYTCTBUM KOH(JIMKTa HHTEPECOB.

post@uestnik-vsuet.ru

Alla E. Kutsova Can. Sci. (Engin.), associate professor, animal
products technology department, Voronezh State University
of Engineering Technologies, Revolution Av., 19 Voronezh, 394036,
Russia, alla-toporkova@yandex.ru
https://orcid.org/0000-0002-5778-6150
Anna A. Derkanosova Cand. Sci. (Engin.), associate professor, ser-
vice and restaurant business department, VVoronezh State, Revolution
Avenue, 19, Voronezh, 394036, Russia, aa-derk@yandex.ru
https://orcid.org/0000-0002-9726-9262

Contribution

Tamara V. Baulina review of the literature on an investigated
problem

Inna V. Sergienko conducted an experiment, performed computations
Alla E. Kutsova consultation during the study

Anna A. Derkanosova wrote the manuscript, correct it before
filing in editing and is responsible for plagiarism

Conflict of interest
The authors declare no conflict of interest.

Moctynuaa 21/07/2020

IMocae penakuun 31/07/2020

Ipunsita B neyars 10/08/2020

Received 21/07/2020

Accepted in revised 31/07/2020

Accepted 10/08/2020

214



