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3 TIOBOJDKCKHIT Ka3a4uil HHCTUTYT YIIPaBJICHHs M IIMILEBBIX TEXHOJIOIUH, yiI. ['Bapaetickas, 28, 30, r. lumutposrpaz, 433515, Poccust
AHnHoTaums. [TacTuibHBIC M3/€NUsI HApAaBHE ¢ MapMeIaJoM XapaKTePHU3YIOTCS BBICOKOW MHIIEBOM LEHHOCTBIO 110 CPAaBHEHHUIO C JIPYTUMHA
KOHIAUTEPCKUMH M3IENUSAMU M SBISIOTCS OAHMUMH M3 BOCTPEOOBAHHBIX MPOMYKTOB NMuTaHWs. OIHAKO, BBICOKOE COZEp)KaHUE caxapa U
UCIIOJIb30BAaHNE KPACSIIUX M BKYCOBBIX IHUILEBBIX J00ABOK OrpaHUYMBAET X UCIOJIB30BAaHUE B PALIMOHE MUTAHUs OEPEMEHHBIX U KOPMSIINX
JKEHIIUH, a TaKKe JIMI, BeAyIIuX 3J0pOBBIA 00pa3 xu3HU. B paboTe mpuBeneHb! pe3yabTaThl UCCICIOBAaHUN 10 pa3pabOTKe TeXHOIOTHU
3eupa, 0OOralleHHOTO MHUIIEBBIMM BOJOKHAMM, BUTAMUHAMM M MHHEpAIbHBIMU BEIIECTBAMH. ABTOpPaMH OOOCHOBAHO CHM)KEHHUE
peLenTypHOro KOJIMYECTBa caxapa 3a CUET 3aMEHbI €ro 4acTH Ha cupon TonuHamOypa. IIpu 5ToM B FOTOBOM M3/I€IMH CHIXKAETCS! KOJTMYECTBO
J00aBICHHOTO caxapa 0e3 yXy/IICHUs IPUBBIYHBIX IOTPEOUTENO CBOHCTB Npoayknuu. Takxke IPOBEIEHB! HCCIEIOBAHUS IO BBEACHUIO B
peuenTypy 3edupa mope aifBbl 1 3aMEHbl 4acTH sI0JIOYHOTO IIOpe Ha Iope OaHaHa U MOPOIIOK LUKOopHs. OpraHojenTHYeCKUe MOKa3aTeIH
KauecTBa pa3paboTaHHOTO 3edupa XapakTepu30BaIUCh NPHATHBIM BBIPRKCHHBIM apOMAaTOM M BKyCOM. AHaJIM3 MUIIEBON LIEHHOCTH 3edupa
HoKas3aj, 4To 3eup ¢ OGaHAHOM OTIMYAeTCs OOJBIINM COIACPIKAHMEM MUILEBHIX BOIOKOH (1,1 pasa), ButamunoB Bi, B2, PP (B 1,1-1,6 pa3),
kapoTuHa (B 2,8 pas3), a Takxke ¢ocdopa (B 3 pasa), maruus (B 1,9 pa3), xkanbuus (B 1,3 pasza) u kamus (B 1,3 pasa), a 3edup c aiiBoii -
HOBBIILICHHBIM COJIEPIKaHUEM IHUILEBBIX BOJIOKOH (2,3 pasa), hocdopa (B 3 pasa), kansuus (B 1,3 pasa), sxenesa (B 1,1 pa3), maruus (8 1,1 pa3),
kapoTuHa (B 15,4 pa3s), sutamuna B2 (8 1,2 pa3a) u C (B 2,6 pa3) B CpaBHCHHU C KOHTPOJBHBIM 00pasnoM 3edupa «BaHHIBHBIID.
IIpexncraBiieHHbIE TEXHOJIOTHHU 3e(Upa MOKHO PEKOMEHIOBATH JUISl IITAHUSI OSPEMEHHBIX U KOPMSIINX KEHIIMH, a TAKKe Ul PaclIUpeHuUs
ACCOPTUMEHTA ITACTUIILHBIX M3JIeJIHiH NPOMUIAKTHYSCKOTO MHTAHHS.
KuroueBrble ciioBa: 3edup, GyHKIMOHAIBHBIE IPOIYKTHI MUTAHUS, TPEOUOTUKH, OCPEMEHHBIE U KOPMSIIUE KEHIINHBI, CHPOI TOMMUHAMOYpa,
CHI)KEHUE CaXapOEMKOCTH.
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Abstract. Pastilles, along with marmalade, are characterized by a high nutritional value compared to other confectionery products and are one
of the most popular food products. However, the high sugar content and the use of coloring and flavoring food additives limits their use in the
diet of pregnant and lactating women, as well as people leading a healthy lifestyle. The paper presents the results of research on the development
of marshmallow technology enriched with dietary fiber, vitamins and minerals. The authors justified the reduction of the prescription amount
of sugar by replacing part of it with Jerusalem artichoke syrup. At the same time, the amount of added sugar in the finished product decreases
without worsening the properties of the products familiar to the consumer. Studies have also been conducted on the introduction of quince
puree into the recipe of marshmallows and the replacement of part of applesauce with banana puree and chicory powder. Organoleptic quality
indicators of the developed marshmallow were characterized by a pleasant pronounced aroma and taste. The analysis of the nutritional value
of marshmallows showed that marshmallows with banana have a high content of dietary fiber (1.1 times), vitamins B1, B2, PP (1.1-1.6 times),
carotene (2.8 times), as well as phosphorus (3 times), magnesium (1.9 times), calcium (b 1.3 times) and potassium (1.3 times), and
marshmallows with quince - an increased content of dietary fiber (2.3 times), phosphorus (3 times), calcium (1.3 times), iron (1.1 times),
magnesium (1.1 times), carotene (15.4 times), vitamin B2 (1.2 times) and C (2.6 times) in comparison with the control sample of marshmallow
" Vanil'nyj". The presented marshmallow technologies can be recommended for the nutrition of pregnant and lactating women, as well as for
expanding the range of pastille products of preventive nutrition

Keywords: marshmallow, functional foods, prebiotics, pregnant and lactating women, Jerusalem artichoke syrup, reduced sugar content.
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BBenenne

Beiparonmmest JOCTHKEHHEM Hadaja JBajia-
TOTr0 BEKa SIBILSIETCS OCHOBAaHHE M Pa3BUTHE HOBOTO
HAINpaBJICHUS «IIPEeONOTHKH ¥ (QYHKIHOHATBHOE
MIUTaHHUEY», KOTOPOE 3aTparuBaeT MHOTHE MPHUKJIAIHbIC
1 QyHIaMEHTaJbHBIE ACTIEKTHI MEUIIMHBI U SIBISICTCS
Ba)XHOM YacThIO HYTPHUIIMOJIOTUH ¥ OHOTEXHOJIO-
run [1-6]. B HacTosmee BpeMs mOA TOHSATHEM
MpO-/TIPeOUOTHKOB ¥ (PYHKIIMOHAIBHOTO THUTaHMS
MOHUMAIOT TaKUe MpernapaTsl U J00aBKH, Kak OH1o-
JIOTMYECKH aKTHBHBIE COEIUHEHUS W MPOJIYKTHI
MIUTaHKS C HUIMHU, KOTOPBIE 00ECTICUNBAIOT OPraHu3M
YeNoBeKa He TONBKO SHEPTETHIECKON COCTABIIONICH,
HO U IJIACTUYECKOM, KOTopast o0ecreYnBaeT Mmpo-
XOXKICHUE OMOXMMHUYECKHX peakiui u (hU3HnoIIo-
THYECKUX (PYHKIMHA, U TEM CaMBbIM CIIOCOOCTBYIOT
MOJIZIEPKAHUIO 3I0POBOTO COCTOSIHUSL OpPraHHU3Ma
Y CHW)KEHUIO BEPOSITHOCTU 3a00JIeBaHUN U 00JIer-
YEHUIO BbI3NOpOBIEHUs [7—12].

CraHoBHUTCA SICHO, YTO TeMa OOorameHus
OPOJIYKTOB (YHKIMOHAIBHBIMH WHTPEJUCHTAMH,
B YaCTHOCTH TeX, YTO YJIYUILIAIOT paboTy >KeITyI0YHO-
KUILEYHOTO TPAaKTa, HE TepsieT aKTyalbHOCTH M aK-
THBHO pa3BuBaetcd [ 13—15]. MoxHO npearnonoKuTs,
YTO pacliipeHre acCOPTHUMEHTa MacTUILHOMN Mpo-
OYKLUH 3a CYET BHECCHUS ON(UAOreHHBIX KOMIIO-
HEHTOB TO3BOJIUT PACIIMPHUTh PHIHOK M CO3JacT
ONaromnpusTHYIO Cpeay, AJsl BO3MOXKHOCTH COXpa-
HEHMS 370pOBbsI HacesneHus. Mcrnons3oBaHue He-
TPaJULMOHHOTO CBIPbs B IIPOM3BOICTBE 3edupa
TIO3BOJIUT YyYILHTH TEXHOJIOIHIO €ro MPOU3BO/ICTBA.

Heap padoTsl — pa3paboTka HOBBIX BHIOB
3edupa TOBHIIIEHHON MUIIEBOI IIEHHOCTH CO CHU-
YKEHHBIM COZICp’KaHUEM caxapa JJsl MUTaHus oepe-
MEHHBIX ¥ KOPMSIIHUX KECHIIHH.

MarepuaJibl H METOABI

OObeKTaMy MCCIENOBAHNN SIBISUIUCH TPOOBI
3edupa ¢ UCTIOIB30BAHUEM IIIOpE alBbI, OaHaHa,
MOpOLIKa IIMKOPHUS ¥ cUpoNa TonrHamOypa, mpea-
Ha3Ha4YeHHBIE JJIS BKIIOYCHUS B PAIOH MUTAHUA
OepeMEHHBIM 1 KOPMSIIIIM >KEHIIIHAM, a TAKOKe JIHIIaM,
MPUACPKUBAIOIIMCS 3J0POBOTO 00pa3a )KU3HH.

IIpu npoBeneHun UcciieJ0BaHUI KOHTPOIbHOU
aBIsIack mpoba 3edupa c 3amenoit 20% caxapa
1 BCell IaTOKK Ha cUpoIN TolMHamMOypa, MoTydeHHast
B pe3yibTaTe MOPEAbIAYIINX HCCaea0BaHui [4],
MIpUTOTOBIIIEMast caeayomuM obpasoMm. Cyxoit
TTOPOITKOOOpa3HEIH arap CMEIINBAIN ¢ BOIOU TEM-
nepatypoit 15 °C B cootHomenuu 1:5, ocTaBistoT
Ha 1 wgac. 3areM I IPUTOTOBJICHHS CHpOIA
HaOyXIIW{ arap HarpeBaroT JO PaCTBOPEHUS BHO-
CST YacTh caxapa, Mocjie PacTBOPEHUS KOTOPOTO
N00aBISIOT TOAOTPETHIM CHPON TOMUHAMOYpA.
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Cwmecs yBapuBatot a0 Temneparypsl 110 °C, 3aTtem
TOTOBBIM CHPOIT OXJIKAAIOT 10 TemriepaTypbl 95 £ 2 °C.

Bo dpykToBOe BHOCST OCTaBIIIeecs: KOJIMIECTBO
caxapa, TIOJIOBUHY KOJHYECTBA SUYHOTO OelKa H
cOouBaroT 8-9 MMH, JOOABJIAIOT OCTABIIMICS OEJIOK,
couBaroT 9-10 MUH, TOTMBAIOT CHPOI U Iepeme-
MUBAOT 2—3 MUH JUTsI pPABHOMEPHOTO pacTpeieie-
HUSl MHTpEAUEHTOB. 3eupHyo mMaccy (GOpMYIOT,
BBICTAWBAIOT OKOJO 4 YacoB MpH TeMIepaType
20-23 °C, 3edup moacymmBarT 5—6 4acoB MpH
temneparype 37-39 °C nmo comepkaHHA CYXHX
BemectB 80%. 3atem m3nemnus oOCHITAIOT CaxapHOM
My IpOM, CKJIENBAIOT M YIIAKOBBIBAIOT.

T'oToBBIE M3AENVS OLICHUBAIN TI0 OPTraHOJIeTI-
THYECKAM | (PUBUKO-XMMUYECKIM TIOKa3aTelsiM B CO-
OTBETCTBUH C OOIIECTPUHATHIMA METOTMKAMU [5—7].

Pe3yabTaThl M 00CyXKIeHTE

AHanu3 JUTEpaTypHBIX JAHHBIX ITOKa3al,
YTO YMEHBIICHHE KOJIMYECTBA caxapa IO peLenType
0e3 yXyIILEHUs XapaKTEPHBIX OPraHOJIEHTHYECKUX
MoKa3aTeseld BO3MOXKHO MyTEM 3aMEHBI caxapa
Ha ()PYKTO3HBIC CHPOIIHI.

B cBs1311 ¢ 3TMM C LIENBIO PACILIMPEHHs aCCOPTH-
MeHTa 3e(Hupa CO CHIKEHHOH CaxapOeMKOCTHIO
Y TOBBIIICHUS] THMIIEBON IIeHHOCTH 3edupa B pe-
HENnTypy BBOAMIN aiiBoBoe W OaHAHOBOE ITIOpE
Y TIOPOIIOK IIUKOPHSL. DTH HHTPEIUEHTHI COJEPKAT
00JbIIIOE KOJTMYECTBO MUIIECBHIX BOJOKOH, YJIy4-
Hraoux padboty MUKpOQUIOps! KuleyHuka [12].

[Ipu pa3paboTke HOBOTrO BuAa 3edupa, 3ame-
Hsm 25, 50 u 75% s6109HOTO MTIOpE Ha GaHAHOBOE
(omprTHBIE IPOOHI 1-3). O1enky moryhadpuKaToB
Y TOTOBBIX M3AETHA MPOBOAMIM MO OPTAHOJIETITH-
yeckuM (KOHCHUCTEHLMS, BKyC WU 3amax, Qopma
Y TIOBEPXHOCTD, IIBET) U (PU3UKO-XUMHUYECKHM I10-
KazaTensiM (KHUCIOTHOCTh, MaccoBas IOJS BIArd,
TUIOTHOCTH) KadecTBa. Pe3ynbTaThl mpeicTaBieHbl
B Tabymie 1.

Pesynpratel  uccnenoBanuii  (Tabmuua 1)
MOKa3alid, YTO ONBITHbIE NPOOBI, C yBETUUYECHHEM
JIO3UPOBKH OAHAHOBOTO IMIOPE OTIMYAIUCEH OoJee
TEMHBIM I[BETOM U OoJiee BBIPAKEHHBIM BKYCOM
OaHaHa 1O CPaBHEHHIO C KOHTPOIBHBIM. K Tomy ke,
npoba 3 mmerna 4Ype3MEepHO PBIXIYI0 KOHCHCTEH-
LU0 ¥ HE MMeJT CBOMCTBEHHOH 3e(hUpy yIpYTrOCTH.
Taroke poba 3 xXapakTepr30BaIach HI3KOM IDIOTHO-
CTBIO W 0oJiee BBICOKOM BJIQKHOCTBIO, YTO CBSI3aHO
C BBICOKOM JI03UpOBKOI OaHaHOBOTO mope. [1o dhisuko-
XMMUYECKUM IOKa3aTesiM KauecTBa mpoobl 1 u 2
MOYTH HE OTJIMYAINUCH OT KOHTPOJILHOTO, B CBS3U
COTHM, IS TIOCIEAYIONINX WCCIeIOBAaHIA OBLT
puHsATa Ipoda 2.
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Tabauna 1.

BrnusiHue 3aMeHBI 9acTH SO0J0YHOTO Mope Ha 0aHAHOBOE B PEIICNITYPE HA MOKa3aTelld KauecTBa 3epupa
KOHTPOJIBHOM W OTBITHBIX TIPOO

Table 1.

Changing the replacement of parts of applesauce with banana in the recipe for the quality indicators of
marshmallows of the control and experimental samples

[TokazaTenn

3HaueHue nokaszaress | Indicator value

Indicator Kontposs | Control

IIpoGa 1 | Sample 1

IIpo6a 2 | Sample 2 IIpo6a 3 | Sample 3

HeitrpanbHo-cnagkuit,

JIETKHI SOJIOUHBIIH
Bkyc u 3anax

YMepeHHO ClaKuid,
HEeXHBIH, JIETKUI BKYC U
3amax OaHaHa

YMepeHHO ClaKuid,
MIPUSATHBIN BKYC H 3arax
OaHaHa

YMepeHHO cnagkuii, CUIbHO
BBIP&)XEH BKYC U 3arax

Taste and smell N TPUBKYC. Moderately sweet, Moderately sweet, Ganana Moderately swee,
eutral sweet, light . . strongly pronounced taste
delicate, light taste and | pleasant taste and smell
apple flavor smell of banana of banana and smell of banana
[Ber | Color Beunerii | White Caetno-0exeBslii | Light beige Bexenblii | Beige
Koncucrenius YIIpyro-oiacTiyHas, JerKo NO/IAIOLIAsCs PasiiaMbIBAHHIO Praxmas | Loose
Consistency Resilient, easily breakable
[ToBepxHOCTB I'mankas, ¢ TOHKOM MUKPOKPUCTAIUIMUECKON CaxapHOM KOPKOM Topucras | Porous
Surface Smooth, with a thin microcrystalline sugar crust P
MaccoBas nosist Biiaru, %
Moisture content, % 22 22,5 23 24
KucnotHocTs, rpaj
Acidity. grad 0,3 0,3 0,3 0,3
IT10THOCTB, I/cM>
Density, glom? 0,5 0,45 04 0,35

C LemnbIo MOBBILCHHS COACPKaHMS THUIIEBBIX
BOJIOKOH B PEIIETITYPY HCCIECIyeMOro 3edupa go0aB-
JSIIM TIOPOIIOK LMKOpusl B komudectse 1,3 u 5%
K Macce rOTOBOTO M3/EIHS B3aMEH 4acTH s107104-
HOTO Tope. Pe3ynbraTel Hccne0BaHmid TOKa3aH,
(bU3UKO-XMMHUYECKUE IOKA3aTeNd KadecTBa BCEX
OIBITHBIX TPOO OBLITM OIMHAKOBBI M COOTBETCTBOBAJIN
KOHTPOJIEHOM Tipo0e. B To ske BpeMs, ¢ yBelmYeHHeM
JIO3UPOBKH MOPOILIKa [IMKOPHS U3/IETHE MPHOOPETAIO
9y Th O0JIee TEMHBIH IBET U CTICIU(ITIECKII IIPUBKYC.
[To pe3ynbTaTaM OpraHONENTHYECKON OLCHKH,

ONTHUMAIBLHOW ObLIa TPUHATA JO3UPOBKA LUKOPUS
3% k macce 3e¢upa.

[lpu wuccnenoBaHWu BIUSHUS AHBOBOTO
mope, 3amensun 50, 75 u 100% s6mo0uHOro mope
(ombrTHBIE TIPOOBI 4—6). OueHKY morypadpukaToB
¥ TOTOBBIX M3/IEJUI MPOBOIMIN MO OPraHOJENTH-
yecKUM (KOHCHUCTEHLMs, BKyc WU 3amax, Qopma
Y TIOBEPXHOCTh, IBET) U (PU3NKO-XUMUIECKIM
HOKa3aTe/siM (KUCIOTHOCTb, MaccoBasl OIS BIary,
IUIOTHOCTH) KadecTBa. Pe3ynbTaTel mpeicTaBieHb!
B Tabiumie 2.

Tabnuna 2.

BnusiHue 3amMeHBl 9acTH A0J109HOTO MIOpPe Ha aliBOBOE B PELIENTYpE HA NIOKa3aTesll KauecTsa 3edupa
KOHTPOJIBHOM U ONIBITHBIX P00

Table 2.

Influence of replacing a part of apple puree with quince in the recipe on the quality indicators of
marshmallows in the control and experimental samples

[TokazaTenn

3nauenune nokasarens | Indicator value

Indicator Kontposs | Control

ITpo6a 4 | Sample 4

IIpo6a 5 |Sample 5 | TIpoba 6| Sample 6

HeitrpanbHo-cnagkuit,

‘VYMepeHHO crnaakuid,

Bkyc u 3anax
Taste and smell

NErKUN S0I0YHBIN
npuBkyc | Neutral sweet,
light apple flavor

HEe)XHBIH, JIETKUI BKYC U
apomar aiiBsl | Moderately
sweet, delicate, light taste

and aroma of quince

YMepeHHO cliaKuii, IPUATHBIM BKYC U apoMaT
aifBel | Moderately sweet, pleasant taste and aroma
of quince

Iger | Color Bernerii | White Caetio-6exeBsiii | Light beige
[InotHas, HexapakTepHas
KoHcucreHuus Yupyro-snactidHast, JErko MOUIAOLIAsCS pa3iaMbIBaHHIO | 115t 3edupa
Consistency Resilient, easily breakable Dense, uncharacteristic
for marshmallow
[loBepxHOCTB I'majkasi, ¢ TOHKOH MUKPOKPHCTAJUTMIECKON caxapHOil KOPOUKOH |
Surface Smooth, with a thin microcrystalline sugar crust
MaccoBas noJs Biars, %
Moisture content, % 22,1 22,2 22,1 22,2
Kucnornocts, rpan
Acidity. grad 0,3 0,3 0,3 0,3
I170THOCTB, I/cM?
Density, glom? 0,5 0,55 0,6 0,7
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AHanm3 TOJy4YeHHBIX JaHHBIX (Tabnuua 2)
MIOKa3aJl, YTO 3aMeHa S0JI04HOTro MIope Ha aifBOBOE
NPUIABAJI0O TOTOBOMY H3ZEIHMIO BBIPAKEHHBIN
OPUATHBIA apoMar, CBETJIO-OCKEBhI IBET U HE
OTpakaJoch Ha MOKA3aTEISIX MACCOM O BJIATU U
KUCIOTHOCTH m3zienst. OIHAKO, B CBS3U C BBICOKUM
COZIep’KaHNEeM MEKTHHA B TUI0JIaX aliBbI, INIOTHOCTh
OIIBITHBIX MPOO yBEIMYHBANIACH, U TPoda 6 MMerna
HE XapaKTepHYyI Juis 3eQupa KOHCUCTEHIIHIO.
JlanbHeiue uccienoBaHus MO3BOJUIIN CKOPPEK-
TUPOBATh TO3MPOBKY arapa B pelentype 3edupa,
cam3uB ee Ha 0,25% K Macce roTOBOTO H3ACIHHS,
KoTOpasi obecrieunBaiia TpaBWIBHYIO (opMy H
KOHCHUCTEHLIMIO POIYKTa.

Ta6nuna 3.
PesynbTarhl JerycTaliMOHHON OLIEHKH OTBITHBIX
po6 3edupa
Table 3.

The results of the tasting evaluation of
experimental samples of marshmallow

post@uestnik-vsuet.ru

Pa3paboranHbiii 3ehup XapakTepHU30BaiCs
YIPYTO-371aCTUYHON, HEKHOW KOHCHUCTEHITUEH,
PaBHOMEPHOU MEJKOIIOPUCTON CTPYKTYPOH, TIaIKON
MOBEPXHOCTHIO C TOHKOH MHKPOKPUCTAJITNIECKON
CaxapHOH KOPKOH, HEWTpaIbHO-CIAJKUM BKYCOM
C IETKUM CTIeHU(PUUECKIM MPUBKYCOM M apOMaTOM.
Pe3ynbpTarhl OLEHKM KadecTBa JIETyCTallMOHHOM
KOMHCCHEH Tpo0 110 0AJUTOBOM cucTeMe B Tabuuiie 3.

Ilo pe3ynbTaTy OpraHoJIeNTHYECKON OLIEHKU
(Tabmuma 3), pa3paboTaHHBIC U3AETUS OTINIATNCH
XOPOIIMMH OPraHONENTHYECKHUMU CBOWCTBAMH U
MOTYT OBITh PEKOMEHIIOBAaHBI K BHEAPEHHIO Ha
KOHJIUTEPCKHUE NPEATIPHATHSL.

st ombITHBIX TIPO0O 3edupa OblIa paccyuu-
TaHa WX MUIIEBas IEHHOCThb. Pe3ynmbTarhl mpe-
CTaBJICHBI HA pUCyHKax | u 2.

AHanu3 MUIIEeBOH HEHHOCTH 3edupa Mmoka-
3aJ1, 4TO ONBITHAS MTpoba 3edupa ¢ GaHaHOM Xapak-
Tepu3yeTcst OOIBIINM COAEPKaHNEM MUIIEBIX BO-
nokoH (1,1 pa3za), Buramunos By, B,, PP (8 1,1-1,6
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Figure 1. The degree of satisfaction of the daily requirement of pregnant and lactating women (on average) in

macronutrients, %
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Jemeso | Iron

Kammii | Potassium

Kamemii | Calcium Marnanii | Magnesium  ©ocdop | Phosphorus

B Korrpons | Control ¥ OnerTHAa® Ipoda ¢ bananoM | Banana prototype

¥ OneiTHag npoba ¢ afisoit | Prototype with quince
Pucynok 2. CteneHp yAOBIETBOPEHHS CYyTOYHONW OTPEOHOCTH OEPEMEHHBIX W KOPMSAIINX JKCHIIH (B CpEIHEM) B
HEKOTOPBIX MUHEPAIBHBIX BEMIECTBAX, %0

Figure 2. The degree of satisfaction of the daily requirement of pregnant and lactating women (on average) in certain
minerals, %

Taxoke pazpaboTaHHbIE U3EIHS XapaKTepHU-
3yIOTCSl CHIDKCHHEM DHEPreTHYeCKOW IIeHHOCTH
Ha 3-9% 4TO CBS3aHO C yMEHBIIEHUEM BJBOE
KOJIMUECTBA JOOABIEHHOIO caxapa.

CHIKEHHOM  CaxapOe€MKOCTbIO U MOBBIIIEHHON
TMIHUIIEBOH [IEHHOCTHIO, YTO Ta€T BOZMOXKHOCTh PEKO-
MEHJIOBaTh €ro JJIs BKIIOYEHUS B PAllMOH MMUTAHUA
OepeMeHHBIX M KOPMSIIUX KEHIIWH, 00eCIIeYnTh
MPO(MUIAKTHYECKYIO HAMTPABIEHHOCTh MPO Y KITHH
Y pacUIMpPUTH aCCOPTUMEHT.

3akiaouenne

U3 NpEACTABJIICHHBIX PE3YJIbTATOB MOXKHO

CIeNaTh BBIBOJ, YTO 3¢(hUP C MOPOIIKOM IIUKOPHS, baaroxapnocTn

C aflBOBBIM IIIOPE U IMIOpe OaHaHa 00O0TralleH MUIIe-
BBIMH BOJIOKHAMH, BATAMHUHAMH ¥ MHHEPAJIbHBIMU
BEIIIECTBAMM, B TOM 4HCle, Kaauem, (ochopom
W JKEJIe30M, B HEM CHIDKCHO COJIepIKaHHe caxapa.
Taxum 00pazom, pazpaboTaHHBIH 3epHUp XapakTe-
pHU3yeTcsi COYeTaHHWEM TPAJUIMOHHOTO BKYycCa,

UccnenoBanusi BBIMONHSIIMCH C  HUCIOJIB30Ba-
uHuem obopynosanus LIKII «/ccnenoBareabCKuii EHTP
MUIIEBBIX W XUMHYECKHX TexHoyoruity Kyol'TY
(CKP_3111) pa3BuTHE KOTOPOTO TOIJIEPKUBACTCS
MunncTepcTBOM HayKH M BEICHIETO oOpa3oBaHus PD
(Cornamrenne Ne 075-15-2021-679).

Jlntepatypa

1 Ahsan S., Khaliq A., Chughtai M.F.J., Nadeem M. et al. Functional exploration of bioactive moieties of fermented
and non-fermented soy milk with reference to nutritional attributes // Journal of microbiology, biotechnology and food sciences.
2020. V. 10. Ne. 1. P. 145-149. doi: 10.15414/jmbfs.2020.10.1.145-149

2 Ivanova N.G. et al. Marshmallow technology of increased nutritional value // IOP Conference Series: Earth and
Environmental Science. IOP Publishing. 2021. V. 640. Ne 5. P. 052009.

3 Rustemova A., Kydyraliev N., Kirillova T., Sadygova M. et al. Modeling of recipes of special purpose bakery
products // BIO Web of Conferences. 2020. V. 27. P. 6. doi: 10.1051/bioconf/20202700017

4 Smolnikova F., Khayrullin M., Pasko O., Zhukovskaya S. et al. Main Problems Of School Nutrition // International
Journal Of Scientific & Technology Research. 2020. V. 9. Ne 2. P. 1105-1108.

5 Smolnikova F., Okuskhanova E., Khayrullin M., Pasko O. et al. Main Problems of School Nutrition // Indian Journal
of Forensic Medicine & Toxicology. 2019. V. 19. Ne 4. P. 1633-1638. doi: 10.5958/0973-9130.2019.00540.1

6 Suychinov A., Rebezov M., Maksimyuk N., Khairullin M. et al. Vitamins and their role in human body // International
Journal of Pharmaceutical Research. 2019. V. 11. Ne 3. P. 1246-1248. doi: 10.31838/ijpr/2019.11.03.018

7 Torshina O., Panova L., Moskvina E., Smirnova L. et al. Simulation methods as an effective tool for solving healthy
applied and theoretical problems // International Journal of Pharmaceutical Research. 2019. V. 11. Ne. 4. P. 286-290. doi:

10.31838/ijpr/2019.11.04.056

8 Apxunos B.IO. WuynuH u onurodppykrosa: 3QQEeKTHBHOCTh B KaueCTBE MNPEOMOTHYECKOTO BOJIOKHA JUIS
KOH/IUTEPCKOH IpoMbIIeHHOCTH // dyHIaMeHTansHble neenenosanus. 2014. T. 6. Ne 9. C. 1216-1219.



Heanoea H.T. u dp. Becmuux BTYHIIL, 2022, I1T. 84, Ne. 3, C. 40-46 post@uestnik-vsuet.ru

9 Komrenosa O.B. UccnenoBanue morpeduTensckux cBOHCTB 6aHaHoB // KoHKypeHTOCTIOCOOHOCTE TeppuTopHid. 2017.
C. 55-57.

10 Koposuna H.A., TTomzonkoBa H.M., 3axapoBa M.H. OcoOGeHHOCTH NMUTaHUS OCPEMEHHBIX M JKCHIIUH B MEPUOJ
JIaKTaluy: mocodbue juis Bpayeit // M.: Menanpaktuka-M, 2008. 65 c.

11 MaromenoB I'.O. wuap. DyHKIHMOHANbHOE COMBHOE KOHAMTEPCKOE H3JEIHWE HOBOrO cocraBa// BecTHHK
BopOHEKCKOro rocy1apCTBEHHOIO YHUBEPCUTETa HHXKEHEPHbIX TexHonoruit. 2017. T. 79. Ne 1 (71). C. 158-164.

12 Mauynuna JI.H. Bnusaue nuranus OepeMEHHON M KOPMSIICH JKEHIMHBI Ha 3I0pOBbe peOeHka // MenuuHcKue
HoBoctH. 2011. Ne 2. C. 65-67.

13 Huxkntur W.A. u ap. IlepcnekTuBbl NpUMEHEHUsT IPOAYKTOB W3 TONMMHAMOypa B TEXHOJIOTHH (DyHKIMOHATBHBIX
xJ1€000yJIOUHBIX U KOHIUTEPCKUX U3aenuil / Bompocsl muranus B coBpeMeHHoM obmectse. 2011. C. 67-70.

14 CaBenkoBa T.B. AHanmu3 NUIIEBOW W JHEPreTHYECKOW LIEHHOCTH KOHOUTEpPCKUX wu3nenuii /  [luimeBas
npomblnineHHocTs. 2006. Ne 8. C. 62-64.

15 ToxtueBa JI.X. u ap. XapakTepucTHKa IUIOJIOB aiBbl Kak (DYHKIIMOHAJIHHOTO WHIPEIMECHTa B XJjeOornedeHuw //
VIHHOBAaIIMOHHBIE TEXHOJIOTMHU IIPOU3BOACTBA U NEPEPAOOTKH CEIbCKOX034icTBeHHOM npoaykuuu. 2019. C. 55-58.

16 Bondar M., Solomon A., Fedak N., Paska M. et al. Improving marshmallow production technology by adding the
fruit and vegetable paste obtained by low-temperature concentration // Eastern-European Journal of Enterprise Technologies.
2021. V. 5. Ne. 11. P. 113. doi:10.15587/1729-4061.2021.241969

17 Ivanova N.G., Nikitin [.A., Klokonos M.V., Berezina N.A. et al. Marshmallow technology of increased nutritional
value // IOP Conference Series: Earth and Environmental Science. IOP Publishing, 2021. V. 640. Ne. 5. P. 052009.
doi: 10.1088/1755-1315/640/5/052009

18 Tabatorovich A.N., Reznichenko 1.Y. Technology and quality estimation of marshmallow enriched with organic
iodine // Food Processing: Techniques and Technology. 2016. V. 40. Ne. 1. P. 61-67.

19 Mardani M., Yeganehzad S., Ptichkina N., Kodatsky Y. et al. Study on foaming, rheological and thermal properties
of gelatin-free marshmallow // Food Hydrocolloids. 2019. V. 93. P. 335-341. doi: 10.1016/j.foodhyd.2019.02.033

20 Mardani M., Kilicli M., Toker O.S., Yeganehzad S. et al. Investigation of process parameters and albumin
concentration as foaming agent on quality of marshmallow dough: production simulation with rheometer // Rheologica Acta.
2022. V. 61. Ne. 4. P. 339-351. doi: 10.1007/s00397-022-01332-5

References

1 Ahsan S., Khaliq A., Chughtai M.F.J., Nadeem M. et al. Functional exploration of bioactive moieties of fermented
and non-fermented soy milk with reference to nutritional attributes. Journal of microbiology, biotechnology and food sciences.
2020. vol. 10. no. 1. pp.145-149. doi: 10.15414/jmbfs.2020.10.1.145-149

2 Ivanova N.G. et al. Marshmallow technology of increased nutritional value. IOP Conference Series: Earth and
Environmental Science. IOP Publishing. 2021. vol. 640. no. 5. pp. 052009.

3 Rustemova A., Kydyraliev N., Kirillova T., Sadygova M. et al. Modeling of recipes of special purpose bakery
products. BIO Web of Conferences. 2020. vol. 27. pp. 6. doi: 10.1051/biocon{/20202700017

4 Smolnikova F., Khayrullin M., Pasko O., Zhukovskaya S. et al. Main Problems Of School Nutrition. International
Journal Of Scientific & Technology Research. 2020. vol. 9. no. 2. pp. 1105-1108.

5 Smolnikova F., Okuskhanova E., Khayrullin M., Pasko O. et al. Main Problems of School Nutrition. Indian Journal
of Forensic Medicine & Toxicology. 2019. vol. 19. no. 4. pp. 1633—1638. doi:10.5958/0973-9130.2019.00540.1

6 Suychinov A., Rebezov M., Maksimyuk N., Khairullin M. et al. Vitamins and their role in human body. International
Journal of Pharmaceutical Research. 2019. vol. 11. no. 3. pp. 1246—1248. doi: 10.31838/ijp1/2019.11.03.018

7 Torshina O., Panova L., Moskvina E., Smirnova L. et al. Simulation methods as an effective tool for solving healthy
applied and theoretical problems. International Journal of Pharmaceutical Research. 2019. vol. 11. no. 4. pp. 286-290. doi:
10.31838/1jpr/2019.11.04.056

8 Arhipov V.Y. Inulin and oligofructose: effectiveness as a prebiotic fiber for the confectionery industry. Fundamental
research. 2014. vol. 6. no. 9 (6). pp. 1216-1219. (in Russian).

9 Koptelova O.V. Research of consumer properties of bananas. Competitiveness of territories. 2017. pp. 55-57. (in Russian).

10 Korovina N.A., Podzolkova N.M., Zaharova L.N. Features of nutrition of pregnant women and women during
lactation: a guide for doctors. Moscow, Medpraktika — M, 2008. 65 p. (in Russian).

11 Magomedov G.O. et al. Functional whipped confectionery product of a new composition. Proceedings of VSUET.
2017.vol. 79. no. 1 (71). pp. 158—164. (in Russian).

12 Machulina L.N. The influence of nutrition of pregnant and lactating women on the health of the child. Medical news.
2011. no. 2. pp. 65—67. (in Russian).

13 Nikitin [.A. et al. Prospects for the use of Jerusalem artichoke products in the technology of functional bakery and
confectionery products. Nutrition issues in modern society. 2011. pp. 67-70. (in Russian).

14 Savenkova T.V. Analysis of the nutritional and energy value of confectionery products. Food industry. 2006. no. 8.
pp. 62—64. (in Russian).

15 Tohtieva L.H. et al. Characteristics of quince fruit as a functional ingredient in baking. Innovative technologies for
the production and processing of agricultural products. 2019. pp. 55-58. (in Russian).

16 Bondar M., Solomon A., Fedak N., Paska M. et al. Improving marshmallow production technology by adding the
fruit and vegetable paste obtained by low-temperature concentration. Eastern-European Journal of Enterprise Technologies.
2021. vol. 5.no. 11. pp. 113. doi:10.15587/1729-4061.2021.241969

45



Ivanova N.G. et al. Proceedings of VSUET, 2022, vol. 84, no. 3, pp. 40-46 post@vestnik-vsuet.ru

17 Ivanova N.G., Nikitin I.A., Klokonos M.V., Berezina N.A. et al. Marshmallow technology of increased nutritional
value. IOP Conference Series: Earth and Environmental Science. IOP Publishing, 2021. vol. 640. no. 5. pp. 052009.
doi: 10.1088/1755-1315/640/5/052009

18 Tabatorovich A.N., Reznichenko I.Y. Technology and quality estimation of marshmallow enriched with organic
iodine. Food Processing: Techniques and Technology. 2016. vol. 40. no. 1. pp. 61-67.

19 Mardani M., Yeganehzad S., Ptichkina N., Kodatsky Y. et al. Study on foaming, rheological and thermal properties
of gelatin-free marshmallow. Food Hydrocolloids. 2019. vol. 93. pp. 335-341. doi: 10.1016/j.foodhyd.2019.02.033

20 Mardani M., Kilicli M., Toker O.S., Yeganehzad S. et al. Investigation of process parameters and albumin
concentration as foaming agent on quality of marshmallow dough: production simulation with rheometer. Rheologica Acta.
2022. vol. 61. no. 4. pp. 339-351. doi: 10.1007/s00397-022-01332-5

Caenenusi 00 aBTopax Information about authors

Haraabs I'. UBaHoBa K.T.H., fo1eHT, kadenpa buotexnonoruit  Natalia G. Ivanova Cand. Sci. (Engin.), assistant professor,
NHIIEBBIX MPOLYKTOB U3 PACTUTEIHLHOTO M YKUBOTHOTO CBHIPHS, Department of Biotechnology of Food Products from Plant and
MOCKOBCKHIT TOCYJapCTBEHHBI YHHBEpCHTET TexHosoruii m  Animal Raw Materials, K.G. Razumovsky Moscow State
ynpasienns: uM. K.I'. PazymoBckoro, yi. 3emusiHoit Bam, 73, University of technologies and management, Zemlyanoy Val, 73,
r. Mocksa, 109004, Poccus, n.ivanova@mgutm.ru Moscow, 109004, Russia, n.ivanova@mgutm.ru
https://orcid.org/0000-0003-3878-6355 https://orcid.org/0000-0003-3878-6355
Hrops A. HukuTuH A.7.H., npodeccop, 3aB. kadenpoit buotex- Igor A. Nikitin Dr. Sci. (Chem.), assistant professor, head of
HOJIOTHI MHUILEBBIX MPOIYKTOB M3 PAaCTUTENILHOTO M kuBoTHOrOo Department of Biotechnology of Food Products from Plant and
CBIPBs1, MOCKOBCKHIA TOCYJapCTBEHHBIN YHUBEpCUTET TexHoNornit 1~ Animal Raw Materials, K.G. Razumovsky Moscow State
ynpasnenuss uM. K.I'. PasymoBckoro, yi. 3emnsnoi Ban, 73, University of technologies and management, Zemlyanoy Val, 73,
r. Mocksa, 109004, Pocens, nikito.igor@gmail.com Moscow, 109004, Russia, nikito.igor@gmail.com
https://orcid.org/0000-0002-8988-5911 https://orcid.org/0000-0002-8988-5911
Japest A. Beamna mmamgmmiit HaydHBIH coTpynHuk, kadempa Daria A. Velina junior researcher, Department of Biotechnology
buorexnonoruii IpoyKTOB NMTaHKS U3 PACTUTEILHOIO U KHMBOT-  of Food Products from Plant and Animal Raw Materials, K.G.
HOTO CbIpbsi, MOCKOBCKUIl rOCyJapCTBEHHBIA YHUBEpCUTET TeX- Razumovsky Moscow State University of technologies and
Hooru u ynpasinenust uM. K.I'. PasymoBckoro, yn. 3emmsHoii management, Zemlyanoy Val, 73, Moscow, 109004, Russia,
Bau, 73, r. Mocksa, 109004, Poccus, d.velina@mgutm.ru d.velina@mgutm.ru
https://orcid.org/0000-0002-2398-3375 https://orcid.org/0000-0002-2398-3375
EBrenuii E. Ilonomapes x.T.H., 1oueHt, bamkupckuii uactutyt  Evgeniy E. Ponomarev Cand. Sci. (Engin.), assistant professor,
TexHoNoruid u ympasnenus (punmman), MockoBckuii rocymap- Bashkir Institute of Technology and Management (branch), K.G.
CTBEHHBIN YHHBEPCHUTET TeXHOJoruii u ynpaeieHus uMm. K.I'. Pa-  Razumovsky Moscow State University of technologies and
3ymoBcKkoro, yi. Cmonenckas, 34, 1. Meneys, 453856, Poccust, management, Smolenskaya st., 34, Meleuz, 453856, Russia,
e.ponomarev@mgutm.ru e.ponomarev@mgutm,m
https://orcid.org/0000-0002-2931-7074 hitps://orcid.org/0000-0002-2931-7074
Mapc ®. XaiipyJauH K.T.H., Beayumid Hay4seiii corpynuuk, Mars F. Khayrullin Cand. Sci. (Engin.), principal scientist,
OTIEN KOMIUICKCHBIX HaydHbIX ucciemoBanuid, MockoBckuii Integrated Research Department, K.G. Razumovsky Moscow
FOCY/IapCTBCHHBI YHUBEPCUTET TEXHOJIOTMH W ympaBieHus — State University of technologies and management, Zemlyanoy
umM. K.I'. Pasymosckoro, yu. 3emmsanoit Ban, 73, r. MockBa, val, 73, Moscow, 109004, Russia, 89049755219@ya.ru

109004, Poccs, 89049755219@ya.ru https://orcid.org/0000-0003-1697-7281
https://orcid.org/0000-0003-1697-7281

Omma B. MockBuna  HavaneHuk — otaena, otaen Julia V. Moskvina head of Department, Department of Career
npodopreHTaluy U CBA3sM ¢ 00IIecTBeHHOCThIO, [loBomkckuit  Guidance and Public Relations, Volga Cossack Institute of
Ka3auuil MHCTUTYT YNPABJICHHS W MHUIIEBBIX TEXHOJNOTHH, yi. Management and Food Technologies, Gvardeyskaya st., 28, 30,

I'Bapneiickas, 28, 30, r. Jumutposrpan, 433515, Poccus Dimitrovgrad, 433515, Russia
Bxuanx aBTopos Contribution
Bce aBTOpEI B paBHOI cTeneHH MpUHUMAaIK ydacTre B Hanmcanun — All authors are equally involved in the writing of the manuscript
PYKOIIMCHU U HECYT OTBETCTBEHHOCTb 3a IUIarUaT and are responsible for plagiarism
KondmkT naTepecon Conflict of interest
ABTOpEI 3a5IBIISIIOT 00 OTCYTCTBUH KOH(MINKTA HHTEPECOB. The authors declare no conflict of interest.
Moctynuaa 20/04/2022 Iocae pexakuuu 12/05/2022 IpunsTa B neyath 22/05/2022
Received 20/04/2022 Accepted in revised 12/05/2022 Accepted 22/05/2022

46



	Конфликт интересов
	Conflict of interest
	Вклад авторов
	Contribution
	Введение
	Материалы и методы
	Результаты и обсуждение
	Заключение
	Благодарности
	Литература
	References

