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IIpuMeHeHHe IKCTPAKTA JIUKONMHA KAK KOMIIOHEHTA
(PYHKIIHOHAIBHOIO MUTAHUS B XJ1€000yJ0UYHBIX U3/1eJTHAX
U3 JIPOKKEBOT0 TECTA
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AHHoTanusi. B cratbe noka3ansl pe3yabTaThl BKJIIOUSHUS HIIEBOH JOOABKH JIMKONUHA B peLEnTypy X1e000ynounbix u3aenuii. [IposeneHa
OLICHKA BJIMSHUS BHOCHMMOTO ()YHKIIMOHAIFHOTO KOMIIOHEHTA JIMKONMHA Ha OPraHOJENTHYECKUE MOKa3aTeM TeCTOBOro mnoiydadpukara u
TOTOBBIX XJICOOOYJIOUHBIX M3/ENUi. B mumieBoi npoMBIIUICHHOCTH JUKONUH MCHOJIB3YETCsl KAK HATYPaJIbHbIA KAPOTUHOW/HBIH MHUIMEHT,
AQHTHOKCH/IQHT M YCHJIMTEIb BKYCa HEKOTOPBIX MPOJIYKTOB, TAKUX KaK: CIMBOYHOE MACJO, MOJIOYHbIE U MAaKapOHHBIE W3/ENHs, a TAKXKE B
xyieboneueHnH. QDYHKIMOHAIBHOE IUTAHHE HANPABICHO HA OOOTallleHWEe TPAAWIMOHHBIX W3AeNuil (YHKIMOHAJIBHBIMU IHUILEBBIMH
UHIPEANCHTAMH, TTOJIC3HBIMHU JUISL 3/J0POBbsI YeJoBeka. B Hacrosmiell paboTe MPUMEHSUIMCh CTaHAAPTHBIE METO/BI UCCIIE0BAHUS CBOMCTB
roToBbIX m3zenuil. Ha npumepe Oymnouek ais raMOyprepoB yCTaHOBIICHO, YTO JIMKOIIMH PAaBHOMEPHO PacIpelesieTcs 0 TECTOBOW Macce U
HE U3MEHSIET €€ CTPYKTYPBI, 4TO MOATBEpIKAaeTCS MUKpodoTorpadusmu tecra. JlodaBineHue 5 Mr JIMKONUHA [TPUBENO K YBEIUYCHHUIO 00beMa
Tecta Ha 17% OT KOHTPOJILHOTO 3HAUYEHUs 32 CUET YBEIWYCHUS MHKPOOHOJIOrMYECKOW aKTHMBHOCTH JAposoked. ['oToBas xne®oOynouHas
MPOJYKIHMS OTJINYANACh BEICOKUMH BKYCOBBIMH KayeCTBaMM M IIPHMBIICKATEIbHBIM BHEMIHUM BUAOM. OILleHKa OpraHOJENTHYECKUX CBOWCTB
MPOBOAMIACH C mpuBiedeHueM 10 3kcrepToB-meryctatopoB. [Ipu OleHKe OpPraHONENTHYECKUX TOKa3aTeNeil HAMBBICIINKA Oayll MOJTy4HIIN
xJ1e000y104HbIe U3AeHs ¢ fodaBiaeHueM 5 mr nukonuHa Ha 100 r Tecta. Jlo6aBieHue TMKONMHA JOCTOBEPHO HE TOBIIUSIIO HA CPOK XPAHCHHS
XJ1e000yI04HON MPOIYKIMH. Pe3ysbTaThl JaHHOTO UCCIIEIOBAHUS ITO3BOJIMIN MPEAIIOJIIOKHUTE, YTO JIMKOIHMH, OOTaThlii aHTHOKCHIAHTaAMU U
KapOTHHOW/IAMH, MOXKHO UCIIOJIb30BaTh B KAYECTBE MHIIEBOT0 MHIPEAUEHTA B pelienType OyIo4eK /it raMOyprepoB, H3roTaBIMBaEMBIX IS
(YHKIIMOHATIBLHOTO MUTAHUS JIFOJCH C CepACYHO-COCYAUCTHIMU, ICUXMYESCKHUMH 3a00JICBAaHUSIMU U KaTapaKTOM.

KnioueBble ci10Ba: JIMKOIUH, KOMIIOHEHT, ()YHKIIMOHAIBHOE MMTAHUE, OPraHOJIEITHYECKUE XapaKTePUCTUKN, aHTHOKCH/IAHT, IIUTMEHT.
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Abstract. The article shows the results of the inclusion of the food additive lycopene in the recipe of bakery products. The effect of the introduced
functional component lycopene was assessed by organoleptic indicators of the dough semi-finished and finished bakery products. In the food
industry lycopene is used as a natural carotenoid pigment, antioxidant and flavor enhancer in some products such as: butter, dairy products and
pasta, as well as in baking. Functional nutrition is aimed at enriching traditional products with functional food ingredients useful for human health.
In the present work used standard methods of research the properties of finished products. By the example of hamburger buns, it was found that
lycopene is evenly distributed throughout the dough mass and does not change its structure, which is confirmed by microphotographs of the dough.
The addition of 5 mg of lycopene resulted in a 17% increase in the dough volume from the control value due to an increase in the microbiological
activity of the yeast. The finished bakery products were characterized by high taste qualities and attractive appearance. Evaluation of organoleptic
properties was carried out with the involvement of 10 expert tasters. When evaluating the organoleptic characteristics, the highest score was given
to bakery products with the addition of 5 mg lycopene per 100 g of dough. The addition of lycopene did not significantly affect the shelf life of
bakery products. The results of this study suggested that lycopene, which is rich in antioxidants and carotenoids, could be used as a food ingredient
in the recipe for hamburger buns made for functional foods for people with cardiovascular, mental illness and cataracts.

Keywords: lycopene, component, functional nutrition, organoleptic characteristics, antioxidant, pigment.

BBenenne a TIOCTyNHaeT C MUIIEBBIMU TpojykTamu. boiee
80% nukomMHA MOJYYalOT W3 IepepadOTaHHBIX
TOMATHBIX MPOJIYKTOB M TOMAaTHOro coka [1, 2].
JIMKONIMH UTpaeT Ba)KHYIO POJIb B IOJaBICHHU BOC-
NaJUTEIBHOW PEaKkluy, ¥ ero akTHBHOCTb B 3TOM

JIukonuH sIBISICTCS HaTypaJIbHbIM KapOTUHO-
HUIHBIM NMIMEHTOM, CHUHTE3UPYCMBIM PAaCTCHUAMH
1 HCKOTOPBIMU MHUKPOOPIraHU3MaMH. I[aHHBII‘/'I -
LHCBOﬁ HWHIPCAUCHT HC CUHTC3UPYCTCS B OPraHUu3ME,

Jli1st LUTHPOBaHUS For citation
Cwmopoaunckast C.B., I'puOkoBa B.A., AnekceeB A.E., T'me6osa M.A. Smorodinskaya S.V., Gribkova V.A., Alekseev A.E., Glebova I.A. Lycopene
TIpumMeneHne dKcTpakTa JMKOMMHA Kak KOMIIOHEHTa (pyHKIMOHAIBHOTO IuTanust  extract as a functional nutrition component in yeast dough bakery. Vestnik VGUIT
B XJIe000YIIOUHBIX M3IEIMAX U3 aposokeBoro Tecta // Becrink BIYUT. 2022, [Proceedings of VSUET]. 2022. vol. 84. no. 2. pp. 93-100. (in Russian).

T. 84. Ne 2. C. 93-100. doi:10.20914/2310-1202-2022-2-93-100 d0i:10.20914/2310-1202-2022-2-93-100
This is an open access article distributed under the terms of the
© 2022, Cmopomuuckast C.B. u ap. / Smorodinskaya S.V. et al. Creative Commons Attribution 4.0 International License

93



Smorodinskaya S.V. et al. Proceedings of VSUET, 2022, vol. 84, no. 2, pp. 93-100

HaIpaBJIeHUH B IIEPBYIO OUEpe/Ib CBsI3aHa C MOAaB-
JICHHEM €ro OCHOBHBIX MEINATOPOB, TaKUX Kak
aktuBHBIC PopMbl kuciaopona (ADPK). Kpome Toro,
JaHHOE COEIUHEHHE MHTUOMPYET CHHTE3 U BBICBO-
00’k IeHYE IPOBOCIATIUTEBHBIX IIUTOKUHOB. JIMKOmuH
MIPEACTaBIsIET cO00H KapOTHHOW, C MOJIEKYIISIPHOM
ctpykTypoit CAOHS56. 310 KapoTHH, HELMKINYECKUI
n3oMep [(-kaporuHa. JIMKOMMH TPENCTaBIsIeT coOoi
BBICOKOHEHACBIILIEHHBIA YTIEBOJOPOJ C MPSAMOU
Lenblo, cojepxaniuii 13 nBoWHbIX cBsized, 11 u3
KOTOPBIX SIBJISIFOTCSL  CONPSDKEHHBIMU. J[aHHOe
COCIMHEHHE BBITNONHACT CBOIO (PYHKIHMOHATIBHYIO
poJb B OpraHM3ME€ B KauyeCTBE AHTHOKCHAAHTA,
OKa3bIBaeT IMPOTHBOOIYX0JeBoe neiicTue [3].
Hanpumep, ynorpeOneHue JIMKONMHA B COCTaBE
palFioHa MOKET CIIOCOOCTBOBATH MPO(MITAKTHKE paKa
TPyZIH, MYXCKHUX TIOJIOBBIX OPraHOB, MHIIEBAPH-
TEJIBHOT'O TPAKTa U APYI'MX PAKOBBIX 3200JI€BaHUM,
CBSI3aHHBIX C KOXKHBIMU ITIOKPOBaMH. Y JHKOIHMHA
BO3MOXKHOCTB OJIOKUPOBATh CBOOOAHBIE PAAUKAIIbI
B 2 paza Oosblire, ueM y -kapotuna u B 10 pa3 BbIe
0 CpaBHEHHIO ¢ a-Tokodeposom [4]. Kpome Toro,
JUKOIMH YCHUJIMBAET KIETOYHBIH HMMYHHUTET H
UMMYHHBIE (Hecnieruduieckue) GyHKIUH He TOJIBKO
y 4YenoBeKa, HO U y >KUBOTHbBIX. JlaHHBIH 3 dexT
CBS3aH C €ro MemMOpaHOCTaOWIH3UPYIOMINMU
cBolicTBamu. [laHHBIH (QYHKIMOHAJIBHBIA HHTpe-
JMEHT YBEINYMBACT KOJIMYECTBO aHTHOKCHIAHTHBIX
(epMeHTOB, K KOTOPBIM OTHOCSITCSI CYHEpPOKCHII-
JUCMyTasa, Karaja3a W TIIyTaTHOHIEPOKCHAA3a.
bnarojapsi cBOMM aHTHOKCHJIAHTHBIM CBOMCTBaM
JIMKOTIHH TaKoKe BakeH s 3aumThl JIHK, nmunmmos u
OpyTUX MaKpOMOJIEKYJ, KOTOpble 00ecIednBaioT
310poBoe (PYHKIIMOHUPOBaHKE OpraHn3Ma. M3secTHo,
YTO OKMCIUTEIBbHBIA CTpecC MPUBOIUT K AMIIED-
Tpoduu cepaua. IIpoBeneHHble uccIenoBaHUA
in vitro u in VivO moaTBepAMIM, YTO JMKOIIMH
CHOCOOEH CHMXKATh CEpPACUYHYI0 THUIEpPTpoduIo,
BBI3BaHHYIO Teperpy3koi naeinenuem [5]. Kpome
TOTO, JTUKOIHMH 3aMeJISIeT IEPEKUCHBIE MPOLIECCH
B XpycTaimuke raza. OmHO M3 HCCIeNOBaHMI MOJ-
TBEPAMIIO, YTO CYIIECTBYET oOpaTHas 3aBHCHMOCTb
MEXIy COZEp)KaHHEM JIMKOIMHA B KPOBU U PUCKOM
pa3BuTHs KatapakThl [6, 7].

JU1s OKpacKy MUIIEBBIX POIYKTOB B JKEITHIH
U JKEJITO-OPaHXKEBbIH [IBET INPOKO HCIIOIB3YIOTCS
KapoTHHOHbl. K HECOMHEHHBIM JOCTOWHCTBaM
HaTypalbHBIX TUTMEHTOB 3TOH IPYIITBI OTHOCHTCS
TO, YTO OHU TIPOSIBISIIOT A-BUTAMHUHHYIO AKTHB-
HOCTh (ukormuH) [8].

[ToMuMO MUTMEHTHON OKpAacKU B MHUILIEBOMH
MPOMBIIUIEHHOCTH JIMKOIIMH HCIIOJIb3yeTcsd B Kaue-
CTBE YCWIMTENST BKyCa HEKOTOPBIX MpOIyKToB [9].
Ha Texymmit MOMeHT yxe pa3paboTaHbI POYKTHI ITH-
TaHWs, B COCTaB KOTOPHIX BXOAUT JaHHOE BEIIECTBO —
MSICHBIE TIPOTYKThI, TOMaTHBIC TacThbl 1 1ap [10-12].
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OpHoOOpa3HOe MUTaHWE, BHIOMpaeMoe Kak
B3POCIIBIM Y€JIOBEKOM, TaK M IIKOJIBHUKOM, MOXKET
B JAJIbHEHIIEN EpCIEKTUBE HETATUBHO CKA3aThCs
Ha oOMeHe BerecTs [13]. dyHKIMOHANIBHOE MTUTa-
HHE HAalIO LIMPOKOE NPHUMEHEHHE B MHILIEBON
NPOMBILIJIEHHOCTH, TaK KaK C €r0 IMOMOIIBIO MOYKHO
BOCIIOJTHATh HEJIOCTATOK OCHOBHBIX IHIIEBBIX
HYTPHEHTOB, MUHEPAJIbHBIX BELIECTB M BATAMUHOB,
NHIIEBBIX BOJIOKOH, IPO-, TPeOMOTHKOB [14]. DyHK-
LUOHAJIbHBIE HMHIPEIUEHTBl MOXHO J100aBJIATh
B IpoAyKT B kKoim4ecTse ot 10 1o 50% B 3aBUCHMOCTH
OT CyTOYHOH moTpeOHOCTH YenoBeka. [1o cpaBHEHHIO
¢ OMOJIOTMYECKH AaKTHBHBIMHU J00aBKaMM [JaHHbIE
TPOITYKTHI UCKITFOYAIOT BO3MOXKHOCTb TTEPEIO3UPOBOK,
UMEIOT TPUBJICKATENbHBIA AJIS MOTPEOIeHUs BHIT
(He nexapcTBeHHas (¢Gopma) M MOTYT YyHIOTpeO-
JSITBCS PETYJIPHO.

OnHolt U3 KaTeropuil JoIeH, HyKIaroIuXcs
B [IPUMEHEHNHU (PYyHKIMOHABHBIX MPOIYKTOB, 000ora-
MICHHBIX JIUKOITIHOM (HArpuMep, XJ1e000yIOUHBIX
W3JICTINI), SIBISIFOTCS )KUTEIU TOPOAOB C Heblaro-
MIPUATHOM 3KoJ0THYecKoil o0cTaHoBKON. K Takum
ropoAaM MOXXHO OTHECTH Ooliee IOJIOBHHBI Hace-
JeHHBIX MyHKTOB P®, Hampumep, YensOmHCKYIO
obmacts [15]. ExxemHeBHO TOABEPTasiCh JCHCTBHIO
3arpsI3HEHHOT0 aTMOC(EPHOTO BO3AyXa, MOTPEOsis
HecOaJlaHCHUPOBAaHHOE IUTAHHWE M BOAY HU3KOIO
Ka4yecTBa, OHM IIOJIBEPraloTCs PHUCKY pPa3BHTHUS
AIMMEHTApHBIX 3a00JIeBaHUH | MOBBILICHHOMY
PHCKY pa3BUTHS HEOIUIA3Uil.

JlobapneHre B MUY WHTPETUCHTOB C aHTH-
OKCHJAHTHBIMH CBOWCTBAaMH IMO3BOJIUT CHU3UTH
OKHCIIMTENBHBIN CTPECC, BOHUKAIOIINIA B OpraHu3Me
YelioBeKa TMOJ BJMsHHEM crtpecc (axtopos [16].
B nanHoM ciyyae, nobapiieHHe JIMKOMMHA B XJI€00-
OyJouHBIE M3/IENHA SBISETCS OAHUM 3 d(PdeKTrB-
HBIX CIIOCOOOB CHIKEHHS CTPECCOBOTO BO3IECHCTBHSA
OT HEOJIATONPHUATHBIX (PAKTOPOB CPEJIbI.

VYuensle n3 BenukoOpuTaHuu B OJHOM U3
9KCIIEPUMEHTOB (DOPMHUPOBAIM PALMOHBI, COIEP-
Kalue MPOAYKThI, O0OTallleHHbIE JIMKOIIUMHOM.
[Tpu sToM, nHEBHOIW paunoH coctaBmi: 21-23%
oT 0011l HOpMBI TOTPEOICHHS JTMKOIIMHA — XJI€0,
16-17% — cyxwue 3aBrpaxwu, 7—-15% — Ge3aKoroIbHbIe
apoMaTHU3UpOBaHHbIC HaNUTKH [17].

3anaueid naHHOW paboOTHI SBISIIOCH ycTa-
HOBJICHHE MaKCHUMAaJIbHOH 103l BHECEHHs JINKO-
MAHA, KaK (HYHKITMOHAIHHOW MUIEBON T00aBKH,
B TECTO XJIe000YIIOUHBIX M3/CIUI HHIUBHYJIbHOTO
NoTpeONeHNs. A TakKe ONPENeTUTh BO3ICHCTBHE
Pa3IMYHBIX KOHLIEHTPALUil 3KCTpaKTa JUKOIINHA
M0 OPTaHOJICTITHYECKUM METOAaM KauyeCTBEHHOTO
aHalln3a TeCTOBOro monydabpukaTa U TOTOBOTO
IPOAYKTA.
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Marepuajbl 4 MeTObI

CyTrouHas HOpMa MOTPEOJICHUS YEITOBEKOM
JIMKONMHA onpeneneHa B Poccuiickoit deneparmu Ha
YpOBHE 5 MI/CYTKH JJTHEBHOTO PaIMOHA IIPU BEPXHEM
nomyctumoM yposHe (BIAY) 10 mr/cyrtku [17, 18].
B npomniecce TepMudeckoit 00pabOTKH MOXKET Mpo-
WCXOIWUTh ACCTPYKUMS YaCTH aKTHBHOTO BEIECTBA,
MO3TOMY OITBITHBIE KOHIIEHTPAIIMH BHOCUMOTO JIH-
kormHa coctaBism 50, 100 u 200% ot BepxHero
noporosoro 3xHadenus (BAY), uto cooTBeTcTBYET
5; 10; 20 mr. Takoe KOTHMYECTBO PKCTPAKTA BHOCHUIIOCH
B 100 rp. Tecra. IIpemmonaranock, 9T0 IOCTE YIIO-
TpeOICHuUS OTHOM OYIIOUKHM YETIOBEK CMOKET BOCIION-
HHTH CyTOYHYTO MOTPeOHOCTH B JKormuH [19, 20].

Tak Kak JTUKOMIHH SBISETCS JKUPOPACTBOPH-
MBIM COEAMHEHHUEM, €T0 IeIeCO00pa3HO BHOCHTH
B TECTO B MOMEHT IIPUTOTOBIICHUS )KUJIKOU MOJIOU-
HOM omapshl.

[Ipon3Boannack OIEHKa OpPraHOJENTUYECKHX
CBOWCTB TeCTa ¥ M3yYeHHE €ro MHKPOCTPYKTYPBI CO-
TJIACHO CTaH/IAPTHBIM METOAMKaM. Taroke OleHIBaIaCh
CKOpOCTb paccToiku Tecta npu Temmeparype 40 °C
B Teuenue 50 munyT. Tecto Bemekanock npu 200 °C
B TeueHue 25 MUHYT. | 0TOBBIE M3€IHs OXIIaKIaJIHCh
1 MIPOBOJIACH OLIEHKA OPTaHOJIEITUIECKUX CBOMCTB
(BHEITHMI BWJ, COCTOSTHHE MSKHWIIA, BKYC, 3aIlax)
¢ mpUBIeYEHUEM |2 YenoBeK.

KauecTBo Xx11€000yIIOYHBIX HM3CIUIA 3aBHCUT
OT Pa3NUYHBIX (PAKTOPOB M MPOILECCOB, KOTOPHIE
YYIaCTBYIOT B ()OPMHPOBAHUU CBOWCTB TOTOBOU
TIPOYKIIMH ¥ ONPEIEIIAIOT COXPAHHOCTh UX OTPEOH-
TEJILCKMX XapaKTEPUCTHK B TIporiecce XpaneHus [21].
B paMkax HacTOSIIMX WCCIEAOBaHUM IPOBOJIIACH
OpraHoJeNITHYECKas OLICHKA Ka4ecTBa XJI1e000yIOUHBIX
u3zenuit ¢ 1o0aBJIeHNEM JIMKOIMHA.

CornacHo CanlluH 2.3.2.1078, opranonentu-
YeCKHe CBOMCTBA MHIIIEBBIX TPOILYKTOB OTPENENIIOTCS
TMOKa3aTes MK BKyCa, [IBETa, 3ariaxa M KOHCUCTCHITHH,
XapaKTePHBIMHU JUIS KOKAOTO BHUAA MPOMYKIUH,
Y JOJDKHBI YIOBIICTBOPATH TPAIUIIMOHHO CIIOKHB-
IIUMCS BKyCaM U MIPUBBIUKaM HaceneHust. Oprano-
JIENTUYECKUE CBOMCTBA MHILEBBHIX MPOAYKTOB
HE JIOJDKHBI U3MEHSTHCS TIPH X XPaHEHUH, TPaHC-
MOPTHUPOBKE U B MPOLIECCE PeaIn3alliu.

OprasonenTru4eckasi OleHKa XJIe000yI0UHBIX
W3MIETUI OCYIIECTBIIAETCS KOMUCCUEN, COCTOSLIEH
M3 IKCIIEPTOB-/IETYCTATOPOB. J|aHHBIE CIIEIMaICThI
TMpe/IBAPUTEIHHO TIPOXOIAT MPOBEPKY HAa CEHCOPHYIO
YyBCTBUTEIBHOCTh. B OpraHONENnTHYeCKON OIeHKe
BR)KHBI OpPTaHbl YyBCTB YEJIOBEKA, B 3aBUCUMOCTH
OT KOTOPBIX METOJBI TMOJpPa3NeisieTCss Ha YeThIpe
OCHOBHBIE TOJIPYIIIbL: BU3YAIbHBIH, OCSI3aTEIILHBIH,
00OHSTENBHBIN, BKYCOBOW METO/IBI.

BusyanbHbplii METOJI — 3TO METO/I, B OCHOBE
KOTOPOTO JICKUT BOCHPUSTHE BHEIIHETO BHUJA
u [ vnu 11BeTa 00bEKTa ¢ IOMOIIBIO 3PCHHS.
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Ocs3aTenbHbI METOA — METOJ, MMEIOLINH
B KaueCTBE OCHOBAHMUS BOCIIPUSATHE KOHCUCTEHIINN
WIN COCTOSIHMSA IIOBEPXHOCTU C IIOMOIIBIO TaK-
THWJIBHBIX OLIYLICHUH.

OOOHSTENBHBI METON NPUMEHSIETCS MpH
OTICHKE 3armaxa BceX XJ1e000yIOUHbBIX U3IEITH.

BxycoBoii MeToa — oOmuii 1 00s13aTENBHBIH
METO/ ISl OLIEHKH BCeX XJ1€000yIOUHBIX N3ICITIHH.

Iomy4eHHble pe3yJIbTaThl OPraHOJIEITHYECKOU
OLIEHKM TIO3BOJIMII OMPEETNTh IeIECO00Pa3HOCTh
no0aBlIeHNs JIMKOIIMHA B PELENTYPY NPOAYKTOB
MaccoBOro MoTpebieHus, BT.d. B XJIe000you-
HBIE H3IENHSL.

Pe3y.]'[]>TaTbI Hu 06cy>K)1eHne

OMnbITEl MO BHECEHUIO JIMKOIMHA B TECTOBYIO
Maccy IMOKa3aji PaBHOMEPHOE PaCIpeeIEHUE ero
MEXIy KpaxManbHbIMH 3epHaMu. JloGaBieHue
B TECTO HCCIIEAYEMOro BELIECTBA MPUAABAIO €My
KpPacCHOBAaTbl OTTEHOK. B TakoMm ciydae, cTouT
OTMETUTH, YTO HEKOTOPHIE MPOWU3BOAUTEIH IS
YIIy4IlIeHUs] BHELIHEH HPUBJIEKATEIbHOCTH IPO-
OyKTa MpHUOEraoT K J00aBICHUIO HCKYCCTBEHHBIX
n00aBoOK, HE HECYINX (YHKIMOHAJIBHBIX CBOHCTB.
Brecenune 1o0aBku He MOBIHSIO HA TEXHOJIOTHYE-
CKHUIl Ipollecc: KayecTBO TecTa COOTBETCTBOBAJIO
CTaHAAPTY, U €r0 TEKCTypa He u3MeHsnack. Biusinue
JIMKOMHMHA Ha MUKPOOHMOJIOTHUECKYI0 aKTHBHOCTb
JPOXOKEH OLIEHMBAJIOCH 110 CKOPOCTH MOABEMA TecTa
Y MOKA3aJ10 OTCYTCTBHE BBIPAKEHHOTO BO3JIEHUCTBUS
Ha JAHHBIN [10KA3aTeb.

Pe3ynpTaThl ncciaemoBaHus MHKPOCTPYKTYPBI
TecTa MpencTaBieHbl Ha pucyHke 1. da3oBelil cocTas
UCCIIelyeMOl CyCIEH3UH, MOKa3aHHbIH Ha (OoTo-
rpagusx MUKPOCTPYKTYPHI, MPEACTABISET COOOH
pacTBOp MIIEHWYHOTO KpaxMaja 1 OeIKOB MOJIOKa
C BKJIIOUEHHMEM JMKonuHa. Kunkoil cpenoit Bo Beex
00pa3iax CIy>Xuio IeTbHOEe MOJIOKO 2,5%0 JKHPHOCTH.
JlobapneHre NTHKOMHMHA Majio TMOBIUSUIO HA MOp-
(hOJIOTHIO TPOIKIKEBOTO TECTA.

Ha ¢ororpadusx 4yeTko BHIHO, YTO JIUKO-
MIUH PaBHOMEPHO paclpeaeiuics o Bcel macce
Tecta, He 00pasys rpaHyJs M He U3MEHss (Da3oByIO
CTPYKTYpY.

JlobGaBneHne JHMKONMMHA B HCCIELYEMbIX
KOHLIEHTPAIMAX HE OKa3bIBAJIO HEraTHBHOT'O BO3JIECH-
CTBHS, a HA0OOPOT, CIOCOOCTBOBAJIO YBEIUYECHHIO
o0béMa Tecta. bombplie Bcero 3To MposBIAIOCH
NpYU MUHUMAJIBHOW HMCIOJIBb3YEeMON KOHLIEHTPaUuu
5 mr/ 100rp. YBennuenue o0bEMa B 3TOM Citydae
coctaBisio 17% OT KOHTPOJIBLHOTO 3HAYCHUS.
B03MO)XHO, 3TO CBSI3aHO € HOJIOKUTENBHBIM BIUSHUEM
JMKOMKHA Ha MUKPOOHOIOTHYECKYIO aKTHBHOCTh
HCIIONB3YEMBIX ApOXOKEH. B OCTabHBIX KOHLIEHTpa-
X dddexr mposBrsuics cnadee — 8% B 10 mr/100 rp
1 3% B 20 mr / 100 rp COOTBETCTBEHHO.
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(©)
Pucynoxk 1. ®ortorpadun MUKpPOCTPYKTYpPBI 00pa3IoB IPOKKEBOI0 TECTa C JOOABICHHEM JIMKOIIMHA U KOHTPOIBHOTO
obpasia: (a) — koHTpoub; (b) — nukonuu 5 Mmr; (¢) — aukonuH 10 mr; (d) — nukornuH 20 Mr

Figure 1. Figure 1. Photos of the microstructure of yeast dough samples with lycopene addition and the control sample:
(a) — control; (b) — lycopene 5 mg; (c) — lycopene 10 mg; (d) — lycopene 20 mg

ITocne Bemekanus mpu 200 °C roTOBBIIH

IIPOAYKT BCECTOPOHHE MCCIIEI0BAIICS.

BricoTa mogHATHS TECTA SIBISIETCS KITFOUEBBIM
(akTOpoM KadecTBa roToBOrO mHpomykra. Poro-
rpadun, caenanHble mocie 50 MUHYT pacCTOWKH,

mpeaACTaBJICHBI HA PUCYHKE 3.

(b)

%)
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IMocie oxnaxkiaeHUs HCCleqyeMbIX 00pa3iioB

JI0 KOMHATHOW TeMIepaTypbl NMPOBEPSIIA: BHEII-
HUH BHJ WU3MIENHA, €TO I[BET, COCTOSIHHE MSKHIIA
(TIpOTIEYEHHOCTE, TIPOMEC, TIOPHUCTOCTD), 3aIax M BKYC.
Pesynbratel omeHku TpescTaBieHbl B Tadimie Ne 1

Y Ha paJHalbHON JuarpaMme (PUCYHOK 2).

Tabnuua 1.
OrieHKa OpraHoJIeNTHYECKUX MOKa3aTeNel TOTOBBIX XJI1€000yIOUHBIX U3/IeNuid ¢ / 6e3 1006aBIeHHs JIUKOMTMHA
Table 1.
Evaluation of organoleptic characteristics of finished bakery products with/without added lycopene
INoka3zarens Konrponn . . .
Indicator Control Lic 5 mr Lic 10 mr Lic 20 mr
1 2 3 4 5
Buemmnwuii Bux | Appearance
Ddopma Oxpyrnas Oxpyrnas Oxpyrnas Oxpyrnas
Shape Rounded Rounded Rounded Rounded
FHMK?HZ??;Z%XHOCTL Byrpucras nosepxsocts ¢ Byrpng’gal};{g;eﬁﬁﬂocn
[ToBepxHOCTH MyHHHCTOCTBIO I'mankas moBepxHOCTH HEeOOIBIINMH TPEIIMHAMH - ——
Surface Smooth surface Smooth surface Wﬁﬁ”ﬁ;‘;#gi%is Rough surface
with slight flouriness with large cracks
Lser BHSG?IE;;BEI;;;’;HM Caerno-xenTblit OpamKeBBbIit OpaHkeBO-KpacHBIH
Color Peculiar to baked goods Light yellow Orange Orange red
Cocrostane msixumia | State of the crumb
[Iponeuénnslii, N . . . IIponeuénnsii, [Iponeuénnslii,
o POICUYCHHBIN, HE BJIAYXKHBIN o o
I HEC BJIa’)KHBIU Ha OLIYTIb, o HC BJIQXKHBIH, 60J1ee HC BJIa)KHBIH, 60.1'[86
POICHUCHHOCT 3IIACTUYHBIN Ha OILYIIb, SNACTHHHBIA IJIOTHBIA MSTKATIT TUTOTHBIA MSIKHII
Bakedness Baked, not moist toBtetl1|(ee?6ur::$1t g}g'sﬁc Baked, not moist, Baked, not moist,
to the touch, elastic ' denser crumb denser crumb
be3 koMOuKOB U cleioB Buns! ciens be3 koMoukoB u crieioB be3 komoukoB u cienoB
HpOMeC HETIpoMeca HEPAaBHOMCPHOI'O 3aMeca HEpoMeca HETIpoMeca
Promes Without lumps and Visible traces

traces of unmixed

of uneven kneading

Without lumps and
traces of unmixed

Without lumps and
traces of unmixed
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IMpomomxkenue Tabmuim 1 | Continuation of table 1 |

voids and seals

1 2 3 4 5
Pa3zBuras, 6e3 mycToT 1 C Gonpum
o C BKIIIOYECHHEM TIOp
HOpI/ICTOCTI: YILUIOTHEHUH C MenkuMu rnopamMu KOJINYCCTBOM
h . h 0OJIBILIOTO THAMETpa
Porosity Developed, without With small pores MEJIKUX 1Op

Including large pores

With many small pores

bes TIOCTOPOHHETO

CoIIOHOBATHIH BKYC,

Bkyc IDHBKYCA Kucnosaro-nposoxeBoit Heiirpanbublit € IPUBKYCOM TOMata
Taste No fgrei }r; taste Sour yeast Neutral Salty taste,

9 with a hint of tomato
3amax HpoxokeBoit JposxoxeBoit JpoxoxeBoii ﬁgﬁ:ﬁfﬁg
Smell Yeast Yeast Yeast veast and tomato

DKCHEepTHBII
Gan 9 8 7 8
Expert score

Kounrpons

Lic5

—O— LIser

Bkyc =—A— 3amax =—>¢— OOwwuii Gamn

Pucynok 2. PajuanbHas quarpaMma OpraHOJIENTHYSCKUX
ToKa3aTesel xe000yIIOUHBIX H3IeNnit

Figure 2. Radial diagram of organoleptic indicators
of bakery products

Ilo pesympTaTaM  OPraHOJICNITHYECKOIL
oleHKHM B Tabumme | W Ha pHCYHKEe 2 IOKa3aHbI
OKCIIEPTHBIE Oaiuibl ISl PA3NIMYHBIX XapaKTEPHCTHK
OerbIx Oynodek (KOHTPOIIB) U OyJI04YeK ¢ J00aBIeHHEM
nmKorvHa. Bee BUIpI Oynouek ObUTH MpUEMIIEMBIMY,

XOTS YYaCTHUKH AUCKYCCHH MPEINOWIN OeTbIe 13-
nenusi 6e3 100aBOK, KOTOPbIE MOIYYHIH HaUBBIC-
il 6asuT 3a OOIIYI0 MPUEMIIEMOCTb.

Jnmst OlleHKH TIOTPEOUTENBECKIX CBOWCTB OBLITO
MpUBJIeYeHO 12 Nerycratopos, 3agadell KOTOPBIX
ObUI0 OOBEKTHBHO OLEHHUTH OPraHOJEITUYECKUE
cBoiicTBa Oysiouek ¢ Jo0aBIeHNEM JIMKOITMHA U aTh
3KCIIEPTHYIO OLIEHKY T'OTOBBIM H3IEJIHSM.

BrisiBlIeHBI HU3KHE IOKa3aTelnd KadecTBa
s u3genuii ¢ goOasnenrneM 10 Mr JIUKONMHA,
BEPOSITHO, M3-32 3aMETHBIX PA3NYUi B I[BETE, BKyCE
W 3amaxe 9THX Oynouek. Beiio ycraHOBIEHO, 4TO
W3JIENUs C JOOABICHUEM 5 MT JIMKOIWHA SBIISTIOTCS
0oJee MpUeMIIEMBIMHE 110 CPABHEHHIO C OYJI0YKaMu
c nobaBnenniem 10 Mr imkonmHAa u3-3a Oosee
TPaJUIMOHHOTO BKyca. Pa3znuuus B 1BeTe OBUIH
3aMedeHbl KaK B MSKHIIE, TaK U B KOPKE, IpUYEM
BCE TPU BHJA W3JCIHHA C [0OaBKAMH MMEJIH pa3-
JUYHBIA OTTEHOK I10 CPAaBHEHHIO C KOHTPOJIbHBIM
MPOAYKTOM (OT JKEJITOr0 0 OPaH)XEBO-KPACHOTO)
(pucynok 4). Kpome Toro, Gonee TeMHBII [IBET KOPKH
MOKHO OTHECTH K KpacHOBAaTO-KOPHYHEBOMY IIBETY
JKHIKOTO JIMKOITHHA 1 00Jiee 9acTOMy BOSHUKHOBEHHIO
peakuuii Malispa MeXIy BOCCTaHABJIMBAIOIIUMU
caxapamH U aMHHOKHCIIOTaMH.

PucyHok 3. Bblneunble u3genusi 10 W rocjie TepMudeckoid oOpaboTku: (a) — oOpasipl TecTa, BKIIIOYAsl OIBITHBIC
¥ KOHTPOJBHYIO TpynIibl; (b) — 00pasIisl ocie TepMUIecKol 00paboTKH; (C) — MOTIEPEYHBIH Cpe3 BHIIEYHbIX H3AeTHN

Figure 3. Baked products before and after heat treatment: (a) — samples of dough, including experimental and control
groups; (b) — samples after heat treatment; (c) — cross-section of baked products
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|

KoHTponb
A

Pucynox 4. CocrosHHe MSKHIIA IOTYyYSHHBIX
BBINICYHBIX U3JEITHH

Figure 4. Condition of the crumb of the obtained baked
products

W3 nutepaTypHBIX JaHHBIX HU3BECTHO, YTO
JIUKOTIMH HHTUOUPYET POCT MATOTEHHBIX MHKPOOP-
ranu3MoB — Listeria monocytogenes, Salmonella
spp [22, 23]. lns npoBepKH TAHHOTO 3aKITIOYCHUS
TOTOBBIE U3JIENINSI XPAHWIKCH B T€UEHUE 7 JTHEW npu
KOMHATHOW Temmeparype. B npouecce nabmroneHus
3a W3/IENTUSIMU TIPH3HAKOB MOPYX HE HAOJIOIAI0Ch.

He 6b110 00HapYXE€HO 3HAYUTENBHBIX Pa3ITH-
Y MeXTy KOHTPOJBHBIMU 00pa3iiaMH 1 0OpasnaMu
¢ 100aBKaMH TI0 BCEM CEHCOPHBIM XapaKTEPUCTHUKAM.
[lBer MsAKHWIIA W BKYC, MO-BHIUMOMY, SIBIISTFOTCS
MPUYUHAMH, IO KOTOPBIM 3KCHEPTHl CUYUTAIOT
Oysouku ¢ mo0aBIEeHHEM JINKOTTMHA B HU3KUX KOH-
HEHTpaIUIX 00JIee MPeIOYTUTEeILHBIMU.

post@uestnik-vsuet.ru
3akimo4enue

[IpoBenieHHBIN SKCIIEPUMEHT MOITBEPKIAET
BO3MOYKHOCTb HCIIOJIb30BaHUS HATYPAIBHOTO (DYHK-
[IUOHAJIFHOTO THIIEBOTO HMHTPEIUEHTa JIMKOIMHA
B KQUeCTBE CHJIBHEHINIET0 aHTHOKCHIAHTa M IIHUT-
MEHTa KapOTHHOWAHOW MPUPOIBI ISt U3TOTOBIICHUS
xJ1e000yIOUHBIX u3aenuil. BkimoueHue B cocras
JTAHHBIX BBITIEYHBIX M3EIIHI JIMKOIIMHA B KOJIMIECTBE
20 mr Ha 100 T. Tecta oOecreuynBallo HE TOJNBKO
HACBIIICHHBIN OpaHXeBbIH LBET, HO U 00OTaINaio
WX HEOOXOIMMBIMH BHTAMHUHAMH W IHIIEBBIMU
BoJIOKHaMHU. /[oOaBieHne TUKOIMHA B KOIIMYECTBE
5 mr Ha 100 r. TecTa MOBBIIIAT0 MUKPOOUOJIOTHYE-
CKYIO aKTHUBHOCTb JAPOXKEH, 4TO MPOSIBIAIOCH
B JIy4IlIEM ITOJJbEME TECTa ¥ MOJIOKUTEIFHO CKa3bl-
BaJIOCh Ha Ka4eCTBE TOTOBOTO MPOJYKTa. DKCTPaKT
JIMKONMHA PAaBHOMEPHO pacmpeiensics Mo BceMy
00bEMy TECTOBOW CYCHEH3HMH, HE Hapyllas ero
PEOJNIOTHYECKUX CBOMCTB. Psin sKCnepToB oTMeuanu
BBICOKYIO IIPUBJIEKATEIbHOCTh TOTOBOTO MPOIYKTa
C BBICOKMM COZIEpKAHUEM JINKOITUHA.

[To MHEHHIO aBTOPOB, XJIeOOOYIIOUHBIC H3-
Jenvs ¢ J00aBJICHUEM 5 MT JIMKONHHA SIBISIOTCA
ONTHUMANBHBIMU W MOTYT OBITh PEKOMEHJIOBaHBI
JUTSL yIIOTPEOJIeHNST B3POCIIBIMU JIIOJBMHU B COCTaBE
©KETHEBHBIX PAIMOHOB TPH CEPIAECYHO-COCYUCTHIX
3a00JIeBaHMsIX, KOTHUTHBHBIX HapyLICHHUSX, 3200~
JIEBaHUAX TJ1a3 W BOCHAIMTEIBHBIX MNATOJOTHAX
JKEITyIOYHO-KHIIIEYHOTO TPAKTa, a TAkKe MPH BO3/ICH-
CTBHH CTPECCOBBIX (JaKTOPOB PA3ITIMIHOMN TIPUPOIBL.

Jlutepartypa

1 Smapos A.3. u np. BausHue nUKONMHA M APYTUX KapOTHHOUIOB HAa KOTHUTUBHYIO (YHKIHIO // MexIyHapOIHBIN

cTyeH4Yeckuit HayuHblil BecTHHK. 2020. Ne. 3. C. 59-59.

2 KwuprnmuenkoBa E.B. m np. ['mruenmdeckast omeHka OCHOBHBIX NHINEBBEIX MCTOYHUKOB W YPOBHEU IOCTYIUICHHUS
JIMKONMHA Yy MY>K4YMH U >keHIIKH // Borpocel mutanus. 2018. T. 87. Ne. 5.

3 Visioli F.,Riso P., Grande S., Galli C. et al. Protective activity of tomato products on in vivo markers of lipid oxidation
/I Eur J Nutr. 2003. V. 42. Ne 4. P. 201-206. doi: 10.1007/s00394-003-0415-5

4 JHamamu B.A., Tyrenpsu B.A., Jlagamu FO.B., Kpasuenko JI.B Kaporunounsl. Bruomornueckas aktuBHOCTB //

Bomnpocer muranus. 2011. T. 80. Ne 4. C. 4-18.

5 ZengJ., Zhao J., Dong B., Cai X. et al. Lycopene protects against pressure overload-induced cardiac hypertrophy by
attenuating oxidative stress // J. Nutr. Biochem. 2019. V. 66. P. 70-78. doi: 10.1016/j.jnutbio.2019.01.002

6 Dawood M.A.O., Abdel-Tawwab M., Abdel-Latif H.M.R. Lycopene reduces the impacts of aquatic environmental
pollutants and physical stressors in fish // Reviews in Aquaculture. 2020. V. 12. Ne. 4, P. 2511-2526. doi: 10.1111/raq.12455

7 Dherani M. Blood levels of vitamin C, carotenoids and retinol are inversely associated with cataract in a North Indian
population // Invest Ophthalmol Vis Sci. 2008. V. 49. Ne. 8. P. 3328-3335. doi: 10.1167/iovs.07-1202

8 benoyc U.B., T'upo T.M. TexHonoruueckue yIydIlIUTENU U ChIpbEBbIE 100aBKU: KpaTkuil Kypc aekuuii. 2018.

9 Arballo J., Amengual J., Erdman J.W. Lycopene: A critical review of digestion, absorption, metabolism, and
excretion // Antioxidants. 2021. V. 10. Ne. 3. P. 342. doi: 10.3390/antiox10030342

10 TamxueBa A.M., Amuesa M.T'., Pesunkosa H0.B. CBoiicTBa JIMKONMMHA KaK TPUPOAHOTO aHTHOKcHmanTa // Hemens

Hayku-2017. 2017. C. 200-202.

11 Marzocco S., Singla R.K., Capasso A. Multifaceted effects of lycopene: a boulevard to the multitarget-based
treatment for cancer // Molecules. 2021. V. 26. Ne. 17. P. 5333. doi: 10.3390/molecules26175333

12 TykoBa A.A. Pa3paboTka penentypbl MSICHOTO MpPOAYKTa Ui JIe4eOHO-NPOQUIAKTHIECKOTO MHUTAHUS C
UCIIOJBb30BAHHUEM AHTHOKCHAAHTA JIMKOIIMH // AI(TyaIIBHI)Ie BOIIPOCHI COBCPHICHCTBOBAHUA TCEXHOJIOTMU IIPOU3BOJACTBA U
nepepabdoTKH MPOAYKIUH CeIbCKOro Xo3sicTra. 2019. No. 21. C. 263-266.

13 Saini R.K. et al. Chemical stability of lycopene in processed products: a review of the effects of processing methods
and modern preservation strategies // Journal of Agricultural and Food Chemistry. 2019. V. 68. Ne. 3. P.712-726.

doi: 10.1021/acs.jafc.9b06669

14 Marzocco S., Singla R.K., Capasso A. Multifaceted effects of lycopene: a boulevard to the multitarget-based
treatment for cancer // Molecules. 2021. V. 26. Ne. 17. P. 5333. doi: 10.3390/molecules26175333



Cmopodutickgs C.B. u dp. Becmnux BTYIHIII, 2022, IIT. 84, M. 2, C. 93-100 post@vestniR-vsuet.ru

15 MapteiaoBra A.Jl. Vcrionp3oBaHne NPUPOIHOTO OMOaHTHOKCHAAHTa JHKOIMHA B MPOU3BOJCTBE MOy ()adprKaToB
u3 msica ntuisl / HoBast saxoHoMuka, ousHec u obmiectso. 2017. C. 901-904.

16 CumaxoB IO.I., JluBunckas C.A., Cmopoaunckas C.B., Ilypuxsanuaze B.A. OueHka MUKpOSIEPHBIM TECTOM
CTaOMIBHOCTH TeHOMA LIKOJIBHHKOB ITPH MX PAa3IMYHbIX MUIIEBBIX HpeanodTeHusx // ToBapoBe MPOIOBOIbCTBEHHBIX TOBAPOB.
2021. Ne. 2. C. 138-142.

17 IlleBuenko H.II1. u np. @yHKIMOHANEHBIE TPOLYKTHI IIATAHUS: OT TeOpuH K npaktuke. 2020.

18 XKapkoBa A.}O., Ammankas E.I'. Dxomormuyeckne mpoOiaeMbl YeasOMHCKONH 06nacTd W MyTH HX perneHus //
INegaTaeTcst 10 PEIICHHIO PeAaKIIMOHHO-U3IaTeIIbCKOro coBeTa YensiOMHCKOro rocyrapcteeHHoro yausepeurera. 2018. C. 65.

19 Seidel C. et al. Influence of prebiotics and antioxidants in bread on the immune system, antioxidative status and
antioxidative capacity in male smokers and non-smokers // British Journal of Nutrition. 2007. V. 97. Ne. 2. P. 349-356.
doi: 10.1017/S0007114507328626

20 European Food Safety Authority. Revised exposure assessment for lycopene as a food colour // EFSA Journal. 2010.
V. 8. Ne. 1. P. 1444, doi: 10.2903/j.efsa.2010.1444

21 Nour V., lonica M.E., Trandafir I. Bread enriched in lycopene and other bioactive compounds by addition of dry
tomato waste // Journal of food science and technology. 2015. V. 52. Ne. 12. P. 8260-8267. doi: 10.1007/s13197-015-1934-9

22 Curyn H.B. u np. Bakrepuocratudeckue cBoicTBa NMuIEeBON H00aBKu JukonuH // TexHonoruu u o0opynoBaHUE
XUMHYECKO#, OMOTEXHOJIOTHYECKOW M MuIIeBoi npombinuieHHocTH. 2016. C. 498-499.

23MP 2.3.1.1915-04. Meroaudyeckue peKoOMEHAAlMU. PexkoMeHIyeMmble ypOBHM MNOTPEOJEHHS MUILEBBIX U
OMOJIOTHYECKH aKTHBHEIX BemecTB. M.: 2004, 36 c.

References

1 Yaparov A.E. et al. Effect of lycopene and other carotenoids on cognitive function. International Student Scientific
Bulletin. 2020. no. 3. pp. 59-59. (in Russian).

2 Kirpichenkova E.V. et al. Hygienic assessment of the main food sources and intake levels of lycopene in men and
women. Questions of Nutrition. 2018. no. 87(5). (in Russian)

3 Visioli F., Riso P., Grande S., Galli C. et al. Protective activity of tomato products on in vivo markers of lipid
oxidation. Eur J Nutr. 2003. vol. 42. no. 4. pp. 201-206. doi: 10.1007/s00394-003-0415-5

4 Dadali V.A,, Tutelyan V.A., Dadali Yu.V., Kravchenko L.V. Carotenoids. Biological activity. Issues of nutrition.
2011. vol. 80. no. 4. pp. 4-18. (in Russian).

5 ZengJ., Zhao J., Dong B., Cai X. et al. Lycopene protects against pressure overload-induced cardiac hypertrophy by
attenuating oxidative stress. J. Nutr. Biochem. 2019. vol. 66. pp. 70-78. doi: 10.1016/j.jnutbio.2019.01.002

6 Dawood M.A.O., Abdel-Tawwab M., Abdel-Latif H.M.R. Lycopene reduces the impacts of aquatic environmental
pollutants and physical stressors in fish. Reviews in Aquaculture. 2020. vol. 12. no. 4. pp. 2511-2526. doi: 10.1111/raq.12455

7 Dherani M. Blood levels of vitamin C, carotenoids and retinol are inversely associated with cataract in a North Indian
population. Invest Ophthalmol Vis Sci. 2008. vol. 49. no. 8. pp. 3328-3335. doi: 10.1167/iovs.07-1202

8 Belous I.V., Giro T.M. Technological improvers and raw material additives: a short course of lectures. 2018. (in Russian).

9 Arballo J.,, Amengual J., Erdman J.W. Lycopene: A critical review of digestion, absorption, metabolism, and
excretion. Antioxidants. 2021. vol. 10. no. 3. pp. 342. doi: 10.3390/antiox10030342

10 Gadzhieva A.M., Alieva M.G., Reznikova Yu.V. Properties of lycopene as a natural antioxidant. Science Week 2017.
2017. pp. 200-202. (in Russian).

11 Marzocco S., Singla R.K., Capasso A. Multifaceted effects of lycopene: a boulevard to the multitarget-based
treatment for cancer. Molecules. 2021. vol. 26. no. 17. pp. 5333. doi: 10.3390/molecules26175333

12 Tukova A.A. Development of a recipe for a meat product for therapeutic and preventive nutrition using the antioxidant
lycopene. Actual issues of improving the technology of production and processing of agricultural products. 2019. no. 21.
pp. 263-266. (in Russian).

13 Saini R.K. et al. Chemical stability of lycopene in processed products: a review of the effects of processing methods and modern
preservation strategies. Journal of Agricultural and Food Chemistry. 2019. vol. 68. no. 3. pp. 712—726. doi: 10.1021/acs.jafc.9b06669

14 Marzocco S., Singla R.K., Capasso A. Multifaceted effects of lycopene: a boulevard to the multitarget-based
treatment for cancer. Molecules. 2021. vol. 26. no. 17. pp. 5333. doi: 10.3390/molecules26175333

15 Martynovich A.D. The use of natural bioantioxidant lycopene in the production of semi-finished products from
poultry meat. New Economics, Business and Society. 2017. pp. 901-904. (in Russian).

16 Simakov Yu.G., Livinskaya S.A., Smorodinskaya S.V., Purtskhvanidze V.A. Evaluation of schoolchildren’'s genome
stability by micronucleus test with their different food preferences. 2021. no. 2. pp. 138-142. (in Russian).

17 Shevchenko N.P. Functional food products: from theory to practice. 2020. (in Russian).

18 Zharkova A.Yu., Alpatskaya E.G. Ecological problems of the Chelyabinsk region and ways to solve them. Published
by decision of the editorial and publishing council of the Chelyabinsk State University. 2018. pp. 65. (in Russian).

19 Seidel C. et al. Influence of prebiotics and antioxidants in bread on the immune system, antioxidative status and
antioxidative capacity in male smokers and non-smokers. British Journal of Nutrition. 2007. vol. 97. no. 2. pp. 349-356.
d0i:10.1017/S0007114507328626

20 European Food Safety Authority. Revised exposure assessment for lycopene as a food colour. EFSA Journal. 2010.
vol. 8. no. 1. pp. 1444. doi: 10.2903/j.efsa.2010.1444

21 Nour V., lonica M.E., Trandafir I. Bread enriched in lycopene and other bioactive compounds by addition of dry
tomato waste. Journal of food science and technology. 2015. vol. 52. no. 12. pp. 8260-8267. doi: 10.1007/s13197-015-1934-9

22 Situn N.V. Bacteriostatic properties of the food additive lycopene. Technologies and equipment of the chemical,
biotechnological and food industries. 2016. pp. 498-499. (in Russian).

23 MR 2.3.1.1915-04. Guidelines. Recommended levels of consumption of food and biologically active substances.
Moscow, 2004. 36 p. (in Russian).

99



Smorodinskaya S.V. et al. Proceedings of VSUET, 2022, vol. 84, no. 2, pp. 93-100

Caenenns 00 aBTopax

Cgerajana B. CmopoauHckasi acnupanTt, paKynbTeT OHOTEXHO-
JoTuid W PHIOHOTO XO03siicTBa, MOCKOBCKHI TOCYIapCTBEHHBII
YHUBEPCUTET TexHosoruit u ynpasinenust uM. K.I'. PazymoBckoro
(IIKY), yn. 3emmsaoit Bam, 73, Mocksa, 109004, Poccus,
kler.smo@gmail.com

https://orcid.org/0000-0001-6490-0954
Bepa A. I'pubkoBa K.T.H., IOUEHT, (aKyJbTeT MHIICBBIX
TEXHOJIOTHH U OMOWH)KeHepHH, MOCKOBCKHUII rocy1apCTBEHHBII
YHHUBEPCUTET TeXHONMOrHi U ynpasinerus uM. K.I'. PazymoBckoro
(IIKY), yn. 3emmsaoit Bam, 73, Mocksa, 109004, Poccus,
v.gribkova@mail.ru

https://orcid.org/0000-0002-5079-8132
Aunexcangp E. AnekceeB NpopekTop MO 3KOHOMUYECKOMY
Pa3sBUTUIO PETHMOHANBHOM CETH, YKOHOMUYECKHH [elapTaMeHT,
MoCKOBCKHH TIOCYJapCTBEHHbBIM YHHBEPCUTET TEXHOJIOTMH H
ynpasienus uM. K.I'. Pasymosckoro (IIKVY), yn. 3emssnoit Bai, 73,
Mocksa, 109004, Poccus, alekseevae@mgutm.ru

https://orcid.org/0000-0001-6832-3513
Hpuna A. I'nedoBa no1eHT, GaKyIbTeT OMOTEXHOIOTHIA U PHIO-
HOTO XO035HCTBa, MOCKOBCKHH TOCYyJapCTBEHHBIM YHUBEPCUTET
texHonorud u ympaenenuss M. K.I'. Pasymorckoro (IIKY),
yi. 3emnssHo  Banm, 73,  Mockaa, 109004, Poccus,
i.glebova@mgutm.ru

https://orcid.org/0000-0001-8626-2357

Bkaan aBTopoB
Bce aBTOpBI B paBHO# CTENIEHU IPUHUMAIH Y4acTHE B HAIIMCAaHUU
PYKOIIMCH U HECYT OTBETCTBEHHOCTb 3a IIaruat
KonpaukTt unrepecon

ABTOpBI 3asBIIAIOT 00 OTCYTCTBUHN KOHq)J'II/IKTa HUHTEPECOB.

post@uestnik-vsuet.ru

Information about authors

Svetlana V. Smorodinskaya graduate student, biotechnology
and fisheries department, Moscow State University of
Technology and Management K.G. Razumovsky (First Cossack
University), Zemlyanoy Val, 73, 109004, Moscow, Russia,
kler.smo@gmail.com
https://orcid.org/0000-0001-6490-0954
Vera A. Gribkova Cand. Sci. (Engin.), associate professor, food
technology and bioengineering faculty, Moscow State University
of Technology and Management K.G. Razumovsky (First
Cossack University), Zemlyanoy Val, 73, 109004, Moscow, Russia,
v.gribkova@mail.ru
https://orcid.org/0000-0002-5079-8132
Alexander E. Alekseev vice-rector for economic development of
the regional network, economics department, Moscow State
University of Technology and Management K.G. Razumovsky
(First Cossack University), Zemlyanoy Val, 73, 109004, Moscow,
Russia, alekseevae@mgutm.ru
https://orcid.org/0000-0001-6832-3513
Irina A. Glebova associate professor, biotechnology and fisheries
faculty, Moscow State University of Technology and Management
K.G. Razumovsky (First Cossack University), Zemlyanoy Val, 73,
109004, Moscow, Russia, i.glebova@mgutm.ru
https://orcid.org/0000-0001-8626-2357

Contribution
All authors are equally involved in the writing of the manuscript
and are responsible for plagiarism
Conflict of interest
The authors declare no conflict of interest.

Mocrynuaa 20/04/2022

Iocue pexakuun 13/05/2022

IpunsTa B neyars 03/06/2022

Received 20/04/2022

Accepted in revised 13/05/2022

Accepted 03/06/2022

100



