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WUcnonb3oBaHue 3arycTturenen gns
YMEHbLUEHUS CKOPOCTU MUrpaLmn BRaru npu
XpaHeHuu KoOH}EeT co COMBHbBIMM KOpNycamm

PE3IOME

Mpouecchl BnaronepeHoca SBASIOTCS OCHOBHOW MPUYMHOW MOHUXEHWS CPOKA FOAHOCTM
rMa3npoBaHHbIX KOHPET Ha OCHOBE COMBHbLIX Macc Tvna cybne. [N yMeHbLUEHNS CKOPO-
CTV TakMx NPOLECCOB UCCNELOBAHO BAUSIHUE KaMELEN C BNaroyaepXvBatoLLMI CBOMCTBA-
MW Ha peLenTypHbIiA cocTaB KOHDET. O6bekTaMn NCcnenoBaHUs ABASNINCH MMa3npoBaHHbIE
KOH@ETbI Ha OCHOBE COMBHLIX MAcC Tvna cyde, U3roToBIEHHbIE C PA3NNYHLIMU BUAAMM
kamefieln (KcaHTaHOBOM, ryapoBoiA, KOHxakoBoi) B konnyectse 0,25%. B pabote nposoau-
1 namepenus maccosow nonu enarv no MOCT 5900-2014 Uspennsa konautepckue. MeTo-
bl OMpeaeneHns MacCoBOW AONM BAAarv U CyxXMx BELLECTB 1 NOKa3aTens akTMBHOCTU BOZbI,
FOCT ISO 21807-2015 Mukpoburonorvsi NMLeBoi npoaykumy n kopmoB. OnpepeneHve ak-
TUBHOCTM BOAbl. OBpa3Libl KOHDET yNakoBbLIBAIN B NOAMMPONUAEHOBYIO (B1MaKCMaNbHOOPUEH-
TUPOBAHHYIO) NAEHKY TONLWMHON 20 MKM 1 XpaHunu B knumaTuyeckor kamepe Climacell 404
(Yexuns) ons uccnefoBaHWs npouecca BnaronepeHoca npu Temneparype 18 °C n oTHoCK-
TeNbHOW BNaxHocTu Bo3pyxa 40%. BbissBneHo, 4To fo6aBneHne kameaen npy n3rotToBneHnn
rMa3npoBaHHbIX KOHPET HA OCHOBE COMBHBLIX MacC Tina cydne No3BoNsSeT YMEHbLUNTb CKO-
pocTb BnaronepeHoca B 1,2-3,2 pasa v yBean4nTb CPOK rogHocTu. MokasaHo, YTo ans ob-
pasLoB KoHMET Ha 0OCHOBE COMBHbIX Mace Tuna cydne» ¢ fob6aBneHNEM KCAHTAHOBOW kKameau
BO3MOXHO YBEIMYEHME CPOKA FOAHOCTM B 2—3 pa3a. Pe3ynbraThl UICCNEA0BAHUS MOTYT ObiTh
MCnonb30BaHbl 415 060CHOBaHMS U NPOrHO3MPOBAHKS CPOKa FOAHOCTM CaxapuCThIX KOHAW-
TEPCKUX U3LENWIA.

KnroyeBbie cnoBa: koHAUTEPCKME 3NN, KOHDETbl HA OCHOBE COMBHBIX MACC TMNa cyd-
ne, MaccoBas 4oNs Bnaru, akTMBHOCTb BOApI, KaMeau, CPOK rogHOCTH
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30BaHVe 3aryctTutesen ans yMeHbLIEeHUs: CKOPOCTM MUFpaLLM BRaru Npu XpaHeHun KoHodeT
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Use of thickeners to reduce the rate of moisture
migration during storage of candies with
whipped bodies

ABSTRACT

Moisture transfer processes are the main reason for lowering the shelf life of glazed candies
based on souffle-type whipped masses. To reduce the speed of such processes, the effect
of gums with moisture-retaining properties on the formulation of sweets has been studied.
The objects of the study were glazed candies based on souffle-type whipped masses,
made with various types of gums (xanthan, guar, konjac) in an amount of 0.25%. The work
carried out measurements of the mass fraction of moisture according to GOST 5900-2014
confectionery products. Methods for determining the mass fraction of moisture and dry
substances and the indicator of water activity, GOST ISO 21807-2015 Microbiology of food
and feed. Determination of water activity. Candy samples were packaged in a polypropylene
(biaxially oriented) film with a thickness of 20 microns and stored in a Climacell 404 climate
chamber (Czech Republic) to study the moisture transfer process at a temperature of
18 °C and a relative humidity of 40%. It has been revealed that the addition of gums in the
manufacture of glazed sweets based on soufflé-type whipped masses can reduce the rate
of moisture transfer by 1.2-3.2 times and increase the shelf life. It has been shown that for
samples of sweets based on souffle-type whipped masses with the addition of xanthan gum,
it is possible to increase the shelf life by 2-3 times. The results of the study can be used to
substantiate and predict the shelf life of sugary confectionery products.

Key words: confectionery products, sweets based on souffle whipped masses, mass fraction
of moisture, water activity, gum, shelf life

For citation: Kondratiev N.B., Osipov M.V., Kazantsev E.V., Bazhenova A.E. Use of thickeners
to reduce the rate of moisture migration during storage of candies with whipped bodies.
Agrarian science. 2025; 398(09): 158-164 (in Russian).
https://doi.org/10.32634/0869-8155-2025-398-09-158-164

ISSN 0869-8155 (print) | ISSN 2686-701X (online) |ArpapHa9 Hayka | Agrarian science | 398 (09) ® 2025


DBF_Научная статья
DBF_Принята к публикации
DBF_Принята к публикации
DBF_Research article
DBF_Принята к публикации
DBF_Принята к публикации

BeepeHue/Introduction

XpaHUMOCMNOCOBHOCTb  KOHOUTEPCKUX U3Oenuin
BKJIIOYAET CUCTEMY B3aMMOCBSI3aHHbIX OBMOXMMMYe-
CKUX, CTPYKTYPHO-MEXaHUYECKUX U (PUBNKO-XUMU-
4yeckux npPOLLECCOB, OOecneyMBaloLLyl0 3adaHHble
notpedbuTtenbckme CBOMCTBA U CPOK roaHocTu [1-3].
Ha XxpaHMMocnocob6HOCTb rna3vpoBaHHbIX KOH)ET
B/IMSIET MHOXECTBO PakTOPOB, TaKMUX Kak peuenTyp-
HbI COCTaB, Ccnocob TexHosnornyeckoin obpaboTku,
BMJ, UCMOJIb3yEMbIX YNAKOBOYHbLIX MaTepuasnos, OT-
HOCUTENbHAs BIAXHOCTb CPEbl U TeEMnepaTtypa xpa-
HeHusa [4].

Ha cpok rogHOCTW OKa3biBaKT BANAHUE UCXOA-
HOe BnarocogepxaHue usgenuin, temnepartypa u
OTHOCUTENbHAsA BNAXHOCTb BO34yXa, MUKPOOMO-
nornyeckme nokasartenn, OKUCIUTENbHasa cTabuib-
HOCTb XMPOCOAEPXALLMX KOMMOHEHTOB peLenTyp-
Horo cocTtaBa [5-7].

B cootBeTcTBUM ¢ TOCT P 53041-2008" cydne oT-
HOCSAT K KOHOUTEPCKUM U3AENUsSM C NEHOOBpa3HOM
CTpykTypon. OTHOCUTENBHO BbLICOKOE COAEpXaHue
BNary B U3gennsax co COMBHbIMM Koprnycamu npu xpa-
HEHNW CMOCOOCTBYET NOBLILLIEHMIO aKTUBHOCTU BOApI
N PUCKY PasBUTUS MUKPOOPraHM3MOB, MPEuMyLLe-
CTBEHHO nneceHen [8, 9].

[ns ymeHbLleHns CKOpOoCTH NPoLEeCcCoB BRarorne-
peHoca 1 MOBbILIEHNST COXPAHHOCTU KOHOUTEPCKUX
n3penuii co COUBHBIMKM KOPMycamMu WUCMOJIb3YIOT
pasnuyHbie BRaroyaepxmeaiolme nuueBblie 1ob6aB-
KW NPUPOAHOr0 MPOMUCXOXAEHMUS, HANpUMep Kame-
o [10-13], koTopble MOryT 6bITb UCNOJIL30BAHbI AN
YBENNYEHUSA BA3KOCTU, GOPMUPOBAHUS N CTAbWIM-
3aLMK1 CTPYKTYPbI U3OEeNuninz,

Cuponbl ¢ pobaBneHnemM KCaHTaHOBOW kameau
MCMNONb30BaNM A1 MNPUrOTOBAEHUS U YIyHLIEHUS
Ka4yecTBa KPEMOB, KOTOPblEe OLLEeHMBaNM rno nokasa-
TensaMm — GU3NKO-XUMUYECKUM (MSIOTHOCTU U BRax-
HOCTW) W OpraHoNenTU4ecknm. YCTaHOBJIEHO, 4TO
CMEeCb MonMcaxapuaos, BKKOHAOLWAa KCaHTaHOBYIO
kameab, obecrneymBaeT Mojsly4eHne Kpema ¢ MUHU-
MasibHOW MJIOTHOCTbIO, [MSIHLEBOM MOBEPXHOCTHIO,
a Takke HeobXxoOVMbIMU BKYCOM W KOHCUCTEHLM-
en [14].

MuweBble kamean noay4alT U3 PaCTEHUN, XU-
BOTHbIX, MWKPOOPraHM3MOB WM MOPCKUX BOOOPOC-
nen [15-17]. B nnweBOM MPOMBbILLIIEHHOCTN KaMean
NCMNONb3YIOT N1 UBMEHEHUS PEONIOMMHYECKNX Xapak-
TEPUCTUK MNULLEBLIX CUCTEM, 0Opa30BaHUsA renewn,
NOBLILLIEHUS CTAabUNBLHOCTU U3AENVA, ONS 3aMEHbI
xupa [18-20].

ABTOpbI 0606WMAN  pPe3yNnbTaThl UCCNeA0BaHUN
ons knaccuoukaumn 1 xXapakTepUCTUKU MULLEBBIX
Kamenen n nx NpPUMeHeHns B NULLEBON NPOMBbILLIEH-
HOCTK. PaccMOTpeHbl NPoBaeMBI, C KOTOPbIMK CTa-
KMBAIOTCHA NPON3BOOUTENN NMULLEBLIX NPOAYKTOB Npu
NCNoNb30BaHUW kamegen [21].

AGROENGINEERING AND FOOD TECHNOLOGIES I

lyapoBylO M KCaHTaHOBYIO KaMean UCMOJIb3YIOT B
KayecTBe 3MyJfbraToOpPOB AJ1s1 MOBLILEHUS YCTOWYN-
BOCTU MULLEBLIX CUCTEM, COAEPXALLMX BOAHYIO U XN-
poByto dasbl Npu pa3paboTke peLenTyp U TEXHONO-
A KOHOUTEPCKNX N3LAENUIA C LEbIO NMOBBILLEHUS WX
BSI3KOCTU, CTAabMIN3UPYIOLLEN, XXMPOYAEPXKMBAOLLEN
1 BOAOYOEPXMBAKOLLEN COCOBHOCTEN [22].

JlobaBneHne 1%, 1,5% n 2% kcaHTaHOBOM U ryapo-
BOW KamMefen B peLenTypbl MapLUMENsoy noBbiLaeT
coaepxaHue Bnarv 1 akTMBHOCTb BOAbI 06pa3LoB Mo
CPaBHEHMIO C KOHTPOJIbHBIM 00PasLIOM U yiyyLiaeT
opraHonenTuyeckne n GU3anKo-XMMmMYeckue nokasa-
Tenn nspenuin. NMokasaHo, 4To ncnonb3oBaHue 1,5%
Kameau B peuentype MapLUMESIoy YydLiano neHo-
00pasHylo CTPyKTypy 06pasLoB, YTO MO3BOAWIO MO-
BbICUTb MX OPraHoONeNTU4ECKME XapakTepmucTumkm [23].

KomnnekcHble nuuieBble [o6aBku, comepxa-
e ryapoByio kamenb, KapOOKCUMETUNILLENTIONO3Y
(KML) v rvuepuH, addekTnBHbI B Ka4eCTBe BNaro-
yOEPXMBAIOLLIMX areHTOB Npu pa3paboTke peuenTyp
CbIPLLOBbIX MPSIHUKOB MOBbILLEHHOW XPAaHUMOCMOCO06-
HOCTU C YJTY4LLIEHHbIMW OPraHONENTUYECKNMM NoKa-
3atensamu. Nocne 25 cyTok xpaHeHUsa ruapodusibHble
cBocTBa MskumLa 0bpasuos ¢ kameabto, KML, v rnm-
LepuHoM cHM3mnucb Ha 9%, 10% mn 10% cooTsBeT-
CTBEHHO, 4YTO OOBACHSANIOCb CHUXEHMEM MOABUXHO-
CTWN MOJIEKY1 BOAbI, CHUXKEHNEM CKOPOCTU MUTPaLLn
BNarv n ee yaep>XxaHuem npu xpaHeHum [24].

l'yapoBas 1 KcaHTaHOBas Kameau MOryT UCMOJIb30-
BaTbCs B OMHAPHbIX BeNokK-noamcaxapnaHbix cucte-
Max B KayecTBe CTpYkTypoobpasoBaTeneii MMKpoo-
HOFO MPOUCXOXAEHUS AN 3aMEHbl PeuenTypHOro
KONMMYECTBa XenaTuHa B MapLumennoy. Hamnydwimve
pesynstatbl OblIM MOJlyY4EHbI MPU UCMONL30BAHUMN
cuHepreTnyecknx kombuHaumii 0,8% kcaHTaHOBOW
n 0,7% ryaposown kamenen ¢ 0,64% CbIBOPOTOYHOIO
nnun auyHoro 6enka. MNonyyeHHble 06pasubl CpaBHU-
Mbl MO KQYeCTBY 1 TEKCTYPE C TPAAULIMOHHLIM MapLu-
MEeNIoy Ha OCHOBE XenaTtuHa [25].

Llenb pabotel — wnccnenoBaTb BAUSIHME Kamegnen
Ha COXPaHHOCTb Ma3npPOBaHHbIX KOHMET Ha OCHOBE
COMBHBIX Macc Tnna cydie, BbiIBUTb 3aKOHOMEPHOCTU
NPOLLECCOB BNaronepeHoca B NPOLLEecCe XPaHeH s,

Martepuansl n MmeToabl UCCNEAOBaHNS /

Materials and methods

[na npoBeneHus nccnenosaHuii B naboparopum
Bcepoccuinckoro Hay4HO-MCcCnenoBaTenbCkoro MH-
CTUTYTa KOHOUTEPCKOM MPOMbILWIIEHHOCTN — u-
nuana PepepanbHOro HayyHOro LIEHTPA MULLEBBIX
cuctem nm. B.M. lopbatosa PAH nsrotosunu rnasu-
pOBaHHbIE KOHPETbLI HA OCHOBE COUBHBLIX MAcC TuUNa
cydne no NOCT 4570-20145:

v/ KOHTPONbHbIN 06paseL;

v Ne 1 ¢ pobasneHnem 0,25% KcaHTaHOBO Kame-
omn E415 (Kutan);

"TOCT P 53041-2008 N3nenus koHauTepckue u nonydabprkaTtsl KOHAUTEPCKOrO NPON3BOACTBA. TEPMUHBI U ONPeaeneHus.
2Heuaes A.., KoyeTkoBa A.A., 3aiiues A.H. Muuiesble no6asku. M.: Konoc. 2001; 256.

3 TexHonorusa nuLeBbix NponasoacTs / Mog pea. A.MN. Hevaesa. M.: Konoc. 2005.

4 Capadarosa J1.A. MpuMeHeHne N1LLEBbIX 400aBOK B KOHAUTEPCKOM NpoMbilneHHocTU. CM6.: TMOPL,. 2002; 264.

5TOCT 4570-2014 KoHdeTbl. ObLLME TEXHNYECKME YCIOBUS.
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v'Ne 2 ¢ po6asneHuem 0,25% ryapoBoit kameam
E412 (Unans);

v'Ne 3 ¢ po6asneHmnem 0,25% KOHXaKoBOI kKameam
(Poccus).

CTpyKTypupOBaHHbIE COVBHbBIE MACChI Ma3npoBa-
JIN KOHOVTEPCKOW rNasypblo Ha OCHOBE 3aMeHUTENEN
Macra kakao HeTeMMepPMpPYEMbIX TAYPMHOBOrO TUna.
3a ocHoBy npuHsaTa peuentypa Ne 137 n3 cbopHuka
peuenTyp®.

C uenbio yBenmyeHns cpoka roaHoCT 1 pacLumpe-
HUS aCCOPTUMEHTA KOHOUTEPCKUX U3OENNIA NCMOSb-
30BaHO gobaBneHne kamenen B peuentypy KOHdeT
CO COVBHBIMY KOprycamu Tuna cydie.

Mpu BBEAEHUM KaMe[Eel B KA4ECTBE 3aryCTuTenemn
npoBeAeHa KOPPEKTUPOBKA KOJIMYECTBA peLenTyp-
HbIX KOMMOHEHTOB 1151 U3roTOBNEHNS KOHDET C opra-
HOMIENTMYECKMMU NOKa3aTeNs MU, COOTBETCTBYIOLLN-
MM Ka4eCTBY KOH()ET CO COMBHbIMU KOprycamMu Tmna
cydne.

OpraHonenTny4eckylo oueHKy 00pasuoB KOHGET
nposoaunun no NMOCT 5897-907. KonnyecTtBo akcnep-
TOB, MPUHUMAOLLMX B Aeryctauum obpasLioB KOH-
deT, — He meHee 5.

Maccoeas gonga snaru onpegeneHa no NOCT
5900-20148, aktuBHOCTb Boabl — no MOCT ISO
21807-2015° Ha aHanuzaTtope AqualLab 4TE (Deca-
gon Devices, CLLA).

MpoyHOCTL 0OpasuoB ONPenensann no yCunmsm
HarpyxeHuss 00pasuoB COMBHOM MaccChbl, xapakTe-
PU3YIOLLMX MIACTUYECKYID MPOYHOCTb KOHMET npwu
nedopmaumm NnoBEPXHOCTM 3 MM C MCMOJIb3OBAHMEM
npubopa «CtpykTtypomeTp CT-2» (Poccusl) ¢ nHaeH-
TopoM «BaneHTa» cornacHo MHCTPYKLUKN K Npubopy.

PactekaemMocTb OPYKTOBbLIX HAYMHOK ONpeneneHa
C MCMNONb30BaHNEM MEXaHUYECKOr0 KOHCUCTOMETpPA
BocTBuka cornacHo MHCTPYKLMK K Npnbopy.

O6pa3ubl KoHET, ynakoBaHHble B Ouakcuasnb-
HOOPWEHTUPOBAHHYIO MOJINNPOMNUAEHOBYIO TJIEHKY
(BOMM) TonwwmHom 20 MKM, XpaHunn B KnumatTu4e-
ckon kamepe Climacell 404 (Hexns) npyn Temneparty-
pe 18 °C 1 0THOCUTENBbHOW BNAXHOCTU BO3ayxa 40%.

Matematnyeckas o006paboTka SKCMEpPUMEHTasb-
HbIX [AaHHbIX MPOBEAEHA C MOMOLLLIO NMPOrpamMmbl
Excel 2019 (CLLA).

Pesynbratbl u 06cyxaeHue /

Results and discussion

MccneposaHug npoBefeHbl B nabopartopun
BHUNKN — dpunmnane OreHY «dHL, nuweBbix cu-
ctem nm. B.M. Top6aTtosa PAH» B 2025 ropay.

O6pa3subl KOHPET CO COMBHBIMKU KOpNycamMun Tmna
cydne, N3roToBNEHHbIE C PA3NMYHBIMK A06aBKamMu
Kamegen, no 1 Kr B KaXXao napTun COOTBETCTBOBANU
TpeboaHusm MOCT 4570-2014° no dpmnsunko-xumMmye-
CKMM 1 OPraHonenTn4eckum nokasarensam (puc. 1).

Puc. 1. OpraHonenTtuyeckuii npoduns o6pasLoB KOHbET

C no6aBNeHNEM Pa3nnYHbIX BUAOB Kamenen

Fig. 1. Organoleptic profile of candy samples with the addition
of different types of gums

®OPMA

5
COCTOSIHHE 4,5 .

MOBEPXHOCTH]" 4 ~{BHEIHIHI B
35
3

LIBET %, CTPYKTYPA

BKYC™ 3ANIAX

~&—=KoHTPO/Ib Ne 1 (0,25 % xcanTaHOBO# Kamen)

=o=Ne 2 (0,25 % ryapoBoii kamenn) Ne 3 (0,25 % koH:kaKoBoii kKameaH)

Puc. 2. Ma3npoBaHHble KOHPETHI HA OCHOBE COVBHbIX Macc
Tuna cycdne ¢ nobasneHmemM pa3nnyHbIX BUAOB KaMenen:
1 — o6wwmin BUA; 2 — BMA, B paspese

Fig. 2. Glazed sweets based on whipped souffle masses with
the addition of various types of gums: 1 — general view;
2 — sectional view

MopenbHble 06pasLbl Ma3MpoBaHHbIX KOHDET Ha
OCHOBe COMBHbIX Macc Tuna cydne npuBeaeHbl Ha
puCyHKe 2.

Ha ocHOBaHMM MpPOBEOEHHON AeryctauyiOHHOM
OLleHKM 06pa3LoB KOHPET Ha OCHOBE COMBHbLIX Macc
TMna cydne yCTaHOBNEHO, YTO 0Opasupl KOHPET C
nobasneHnemMm kamepnen obnaganu 6onee 3aTsxu-
CTOW KOHCUCTEHLMEN MO CPABHEHUIO C KOHTPOJIbHbLIM
06pa3sL, oM, 4TO NONOXUTENBHO B0 HA X GOPMO-
YCTON4YMBOCTb.

KoHdeTbl co cOMBHLIMM KOprycamu B MNpoLecce
XpPaHeHNs1 NOABEPXEHbI MPENMYLLLECTBEHHO pu3nye-
CKNM N3MEHEHUSIM, B TOM YNCIE BbICBIXaHUIO, BTAMM-
BaHMIO MOBEPXHOCTU, «NoceaeHnio» 1 p. OCHOBHOMN
MPUYNHON TAKNX USMEHEHUN SBASIIOTCS MPOLECCHI
MUrpauum Bnarun, XxapakrepuaylLwmecs N3MeHEHNS-
MKW MacCOBOW JONM BArm n akTMBHOCTU BOAbI.

PeaynbraThl ncCnenoBaHns MacCoBOW 0O Baru
U aKTUBHOCTM BOAObl KOH(MET, N3rOTOBJIEHHbIX C UC-
MoOJIb30OBAHVMEM Pa3fINYHbIX KaMmenen, NpuUBEeOEHbl B
Tabnuue 1.

& PeLienTypbl Ha KOHGETHI 1 upuc. T. 2. M.: Tocarponpom CCCP. 1986; 327.
7TOCT 5897-90 M3penusa koHamTepckve. MeToabl onpeaeneHns opraHonenTUYeckmx nokasatenei kayecTea, pa3mepoB, MacChl HETTO

1 COCTaBHbIX YaCTeNn.

8 TOCT 5900-2014 N3penus koHauTepckue. MeTombl onpeaeneHns MacCcoBOii 40NN BNaru U Cyxux BeLLecTB.
°TOCT ISO 21807-2015 Mukpo6uronorus nuLeBoii NpoaykLmm 1 kopmoB. OnpeaeneHne akTMBHOCTU BOAbI.

°TOCT 4570-2014 KoHdeTbl. O6LIME TEXHUYECKME YCIIOBUS.

ISSN 0869-8155 (print) |ISSN 2686-701X (online) |ArpapHa9 Hayka | Agrarian science |398 (09) ® 2025



Tabnuua 1. MaccoBasi pons Bnaru U akTMBHOCTb BOAbI
KoHdeT co cOMBHbIMUM KOpriycamu Tuna cydne

Table 1. Mass fraction of moisture and water activity
of sweets with souffle-type whipped cases

HanmeHoBaHue MaccoBasi ponsi AKTMBHOCTb
o6pa3suoB Bnaru, % BOAbI

KoHTponb 10,9+ 0,4 0,747 £ 0,001
Ne 1 ¢ po6asneHvem 0,25%
KCaHTaHoBOM kameaun E415 13804 0,760 * 0,001
Ne 2 ¢ po6asneHviem 0,25%
ryaposoi kamegn E412 1604 0,712 = 0,001
Ne 3 ¢ po6asnennem 0,25% 1104 0,759 + 0,001

KOHXaKOBOW KaMeamn

MaccoBass gonsd Brarm HavMeHbLlas A5 KOH-
TponbHoro obpasua — 10,9%. [lobaeneHune kamenem
B peuenTypy YBENMYMBAET MaACCOBYIO OO0 Bharu
KOH)ET Npu COXPaHEHUN CXOXMX OpraHonentTuye-
CKMX W CTPYKTYPHO-MEXaHUYECKNX XapakTEPUCTUK
COUBHBIX MacC.

Mcnonb3oBaHMe KOHXakKOBOW kaMeau no3BOSU-
J10 CYLLLECTBEHHO YBENMNYUTL MACCOBYIO OO0 Blaru
koHdeT 0o 11,1% B Anana3oHe aKTMBHOCTM BOAbI OT
0,747 po 0,759. NonyyeHHbIE AaHHbIE KOPPENVPYIOT
C pes3ynbratamuv UCCNeLoBaHUN pacTeKaemMoCTH MO-
DenbHbIX PACTBOPOB Ha OCHOBE kameaen (Tabn. 2).

Mlcnonb3oBaHne KOHXAKOBOW, KCAaHTAHOBOM Try-
apoBOW kamMenen no3BOAUIIO CYLLECTBEHHO YMEHb-
LWNTb pacTeKaeMoCTb M yNpaBnsiTbe CBONCTBAMU MO-
JenNbHbIX CMecen.

[Ona xapakTepuCTUKn CTPYKTYPHO-MEXaHUYEeCKNX
CBOWCTB 00pa3sLoB cOMBHLIX Macc Tuna cydne mc-
CcnefoBaHbl YCUNS HarpyXeHus, XxapakrepuayoLme
NPOYHOCTb KOPMNYCOB KOH(MET, N3rOTOBJIEHHbIX C UC-
nonb3oBaHnem 0,25% kamepeit (Tabn. 3).

3Ha4yeHnsa yCunmns Harpy>XeHus KOprnycoB KOHdeT
Haxoounucb B auanasoHe oT 210 go 227 r/cm?, Ha
OCHOBaHMN 4Yero cAaenaH BbiBOA, 4TO AobaBneHve
Kamezen B peuenTtypy KOHMET He NPUBOAUT K 3HAYU-
MOMY YBEJIMHEHUIO NX MPOYHOCTN.

[Ons ycTaHOBNeHus BAUAHWSA 3aryctutenen Ha
CKOPOCTb npouecca BnaronepeHoca npoBeAEHbI
nccnenoBaHnsa N3MeHeHUs MacCoBOM A0NM Brarn B
npoLuecce xpaHeHns KOHOET, coaepXalumx pasnuny-
Hble kameau, Npu Temnepatype 18 °C n oTHOCUTEND-
HOM BNaxHOCTn Bo3ayxa 40%, pesynbratbl KOTOPbIX
npeacTaB/ieHbl HA PUCYHKe 3.

Maccosas nons Bnarv rmasmpoBaHHbIX KOHGET Ha
OCHOBE COUBHBIX MAaCC TUMNa cydne, N3roTOBJIEHHbIX C
NCNOMb30BaHNEM Pa3NNYHbIX BUAOB Kamenen, name-
Hunacb Ha 0,3-0,8 % no cpaBHEHMIO C KOHTPOJbHbBIM
00pasL, oM, B KOTOPOM MaccoBas 40N1S Bflarn yMeHb-
wmnack Ha 1,0%. YMeHbLUeHe MacCcoBOW A0 Bna-
rm 0OyCnoBuIO YMEHbLUEHNE aKTUBHOCTW BOAbI A1
KOHTpoJSibHOro o6pasua — ot 0,760 po 0,747, onsa
obpa3sLoB ¢ kameasmu: kcaHtaHoBo — po 0,760,
ryaposon — 0o 0,712, koHxakoon — o 0,759.

Takum 06pa3om, kKameam crnocoOCTBYIOT yaepxa-
HWIO BRarv npu XpaHeHun KOHPET Ha OCHOBE COUB-
HbIX Macc Tuna cydne. Pesyneratel NpeacTtaBnsnm
B BUAE CpeOHero 3Ha4YeHWs U CTaH4AapPTHOro OTK/O-
HeHusa (Xcp = A) npyn JOBEPUTESNbHON BEPOATHOCTHU
p=0,95.
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Tabnvua 2. Tloka3aTenb pacTeKaeMOCTU MOAENbHbIX
pacTBOpoOB ¢ ucnonb3oBaHnem 0,25% kamepnen

Table 2. Spreadability index of model solutions using
0.25% gums

HaumeHoBaHue PactekaemocTtb
o6pas3uoB no BocTBuky, cM

KoHTponb 7,9 0,1
Ne 1 ¢ no6asnexHnem 0,25% kcaHTaHOBOM 94+01
kamegu E415 e
Ne 2 ¢ po6aeneHnem 0,25% ryapoBoii
kameamn E412 975+0,1
Ne 3 ¢ po6aBneHnem 0,25% KOHXaKoBOW 51+ 01

Kameau

Tabsmua 3. Yeunus HarpyxeHus FH, xapakTtepuayiowme
peonoruyeckue CBoiCTBa 06pa3L0B MOAENbHbIX Mace
¢ ucnonb3osannem 0,25% kamepen

Table 3. Loading force FH, characterizing the rheological

properties of samples of model masses using 0.25%
gums

Ycunue
HaumeHoBaHue 06pa3uoB HarpyXeHus, r/CM?
KoHTponb 210 £ 1
Ne 1 ¢ pobaBneHvem 0,25%
KcaHTaHoBoW kameay E415 220 £1
Ne 2 ¢ no6asnexnem 0,25%
ryapoBoi kameamn E412 227 £1
Ne 3 ¢ pobasneHvem 0,25% 205 + 1

KOHXaKOBOW kKameamn

Puc. 3. /13meHeHne MaccoBO 1,01 BNaru rnasvpoBaHHbIX
KOHdET Ha 0CHOBe COMBHLIX Macc Tuna cydne

Fig. 3. Change in the mass fraction of moisture of glazed
candies based on souffle-type whipped masses

MaccoBas 105 Baaru, %o

}l.rmrem.nocn. XpaHeHusl, Hel.

—+—KonTpoabnblii o6pasen 0,25% ryapoBoii kameau

~8-(,25 % KCAHTAHOBOI KaMeIH =8-0,25% KOHKAKOBOIi KaMeIH

Ha ocHOBe pe3ynbTaToB MCCNenoBaHWi, npuse-
OEHHbIX Ha rpaduke WU3MEHEHUS MaCCOBOW [0NU
BNlarv rMasnpoBaHHbIX KOHDET B NpoLLEeCCe UX XpaHe-
HWS, NOJSTyYeHbl MaTeMaTnyeckmne 3aBMCUMOCTU Mac-
cosoi gonu Bnaru (W, %) oT 4nTenbHOCTM XpaHeHUs
(t, Hen.):

® KOHTPONbHbIN: W=-0,091 t + 11,07 (R?=0,94);

e C KCaHTaHoBOW kamenbto: W = -0,078 t + 13,87

(R*=0,98);

e C ryaposoi kamegbto: W = -0,057 t + 11,66
(R*=0,98);

e C KOHXakoBoW kamegbto: W = -0,028 © + 11,14
(R*=0,96).

HanmeHbLuas CKOpOCTb BnaronepeHoca BbisiBrie-
Ha Anst 06pasLLoB KOHDET C KOHXAKOBOW KaMeablo.

KoadbuumeHT, xapakTepusylowmin yroa Ha-
KJIOHA MONY4YEHHbIX 3aBUCUMOCTEN N CKOPOCTb
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BnaronepeHoca, nameHgaetcs ot -0,091 onsa KoH-
TponbHoro obpasua po -0,028 ona obpasua c
KOHXaKOBOW KamMepdblo, To ecTb B 3,2 pasa. [Anga
06pa3uoB KOH)ET, N3roTOBMIEHHbLIX C UCMONbL30-
BaHMEM ryapoBOl kamMenu, CKOPOCTb npouecca
BnaronepeHoca Huxe B 1,6 pasa, a ¢ KCaHTaHO-
BO/ — MeHblUe B 1,2 pasa no cpaBHEHUIO C 00-
pa3uamMn KOHPET, N3roTOBNIEHHLIMU ©E3 NCMOJb-
30BaHUA Kameaen.

Takum 0B6pa3om, nobaBneHne kKameaen npu n3ro-
TOBJIEHUU [TA3UPOBAHHbIX KOHPET HA OCHOBE COMBHBbIX
Macc Tuna cydie no3BOASET YMEHbLUWUTbL CKOPOCTb
BnaronepeHoca B 1,2-3,2 pasa, 4To crnocobcTByeT
YBEJINYEHMIO CPpOKa rogHOCTU. Hanpumep, ecnn mac-
coBas [ons Bnarv B o6pasuax KoHPeT ¢ obaBneHu-
€M KCaHTaHoBoM kamean coctaBnseT 13,0%, To cpok
rogHocTn OyneT coctaenate 10 Heaenb xpaHeHus, B
OTNINYME OT KOHTPOJILHOro obpasua.

PaHee 6biI NpoBeaeHbl ccnenoBaHUs No BAUS-
HUIO Pa3NINYHbIX BUOOB MOAMDULMPOBAHHBLIX Kpax-
MaJsioB 1 KaMeZeln Ha NPoLEeCcChl BaronepeHoca npu
XPaHEHUW CbIPLOBbLIX MPSAHUKOB. YCTaHOBMIEHO, YTO

Bce aBTopbl HECYT OTBETCTBEHHOCTb 32 PABGOTY U NPEeACTaBNEHHbIE
[aHHble. Bce aBToOpbl BHECNM paBHbIi BKAag B paboTy.

ABTOpbI B PABHOI CTENEHW NPUHUMAW y4acTue B HanMcaHum
PYKOMMUCY 1 HECYT PaBHYIO OTBETCTBEHHOCTb 3a niaruar.

ABTOPbI 06BABUAN 06 OTCYTCTBUM KOHMNKTA UHTEPECOB.

®UHAHCUPOBAHUE

Pa6oTa BbinonHeHa Bo BHUUKI B pamkax rocsagaHus, Ne Tembl
FGUS-2022-0007 «Hay4Hble 0CHOBbI GOPMUPOBAHUS KOHAUTEPCKUX
U30enuii ¢ 3a4aHHBbIM HYTPUEHTHBIM COCTaBOM Kak MHOrOhasHbIX
reTeporeHHbIX ANCNEPCHbIX CUCTEM, B TOM YKCIE C UCMONb30BaHNEM
KaBUTALMOHHbIX BO3LENCTBUIA, U 060CHOBaHWE NPUHLMMNOB
06ecrneyeHnsi UX COXPaHHOCTU».
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nobaBneHne MoaANPUUMPOBAHHbLIX KpaxmasnoB U Ka-
Menei B peuentypy NPSHNKOB YMEHbLLAET CKOPOCTb
npouecca BnaronepeHoca B 1,2-1,5 pasa, 4to yBe-
n4mBaeT CPOK FOAHOCTU AAHHbIX U3genui [26].

BoiBogpbi/Conclusions

I'Ipose,ueHbl ncenenoBaHnd BIIMAHUA KCAHTAHO-
BOW, r'yapOBOW M KOHXaKOBOW KaMeAel Ha CKOPOCTb
npouecca BraronepeHoca koHdeT Tuna cyodne.
JobaBneHne kamepen B peuenTypy YyBENUYMBAET
MaCCOBYIO OO Brarv KOH@ET NpU COXPaHEHUU UX
OpraHoNenTU4EeCKUX U CTPYKTYPHO-MEXaHN4eCKUX
XapakTepucTuK.

MNokasaHo, 4TO AOOaBnNeHVME KamMemnen npu na-
roToBJIEHNN [IAa3NPOBAHHbIX KOHCbeT Ha OCHOBe
COMBHBIX Macc Tuna cydne No3BONSET YMEHbLUUTb
CKOpOCTb BnaronepeHoca B 1,2-3,2 pasa, 4To cno-
COOCTBYET YBEJIMYEHUNIO CPOKA FOAHOCTH.

PeSyﬂbTaTbl nccecneaoBaHnda MoryT ObITb UCMNOJIL30-
BaHbl ON14 060CHOBaHUA U NMPOrH03npPoBaHNA CpoOKa
rOAHOCTU CaxapUCTbIX KOHONUTEPCKUX I/I3,EI,eJ'II/II7I NneHo-
00pasHOm CTPYKTYpPHI.

All authors bear responsibility for the work and presented data.

All authors made an equal contribution to the work.

The authors were equally involved in writing the manuscript and bear
the equal responsibility for plagiarism.

The authors declare no conflict of interest.

FUNDING

The work was carried out at All-Russian Scientific Research Institute

of Confectionery Industry — Branch of Gorbatov Research Center

for Food Systems within the framework of a state assignment, topic
number FGUS-2022-0007 “Scientific foundations for the formation of
confectionery products with a given nutrient composition as multiphase
heterogeneous dispersed systems, including using cavitation effects,
and substantiation of the principles of ensuring their safety”.

REFERENCES

1. Kondratiev N.B., Rudenko O.S., Kazantsev E.V., Belova |.A.,
Petrova N.A. Justifying the use of structure-forming agents to
increase storability of confectionery products with the foamy
structure. Food systems. 2023; 6(3): 342-349 (in Russian).
https://doi.org/10.21323/2618-9771-2023-6-3-342-349

2. Sunyaykina A.V., Agafonova S.V. Study of storage capacity

of gluten-free confectionery enriched with chickpea protein. Food
industry: innovative processes, products and technologies. Collection
of materials of the International scientific and practical conference
dedicated to the 20" anniversary of the Technological Institute.
Moscow: Sam Polygraphist. 2024; 617-621 (in Russian).
https://elibrary.ru/kchoxk

3. Vorontsova A.A., Taranova E.S. Current trends in food
biotechnology to improve the quality and shelf life of food
products. Modern achievements in biotechnology: fundamental
and applied aspects. Innovative biotechnology of natural and
synthetic biologically active substances. Narochan readings — 16.
Proceedings of the IX International scientific and practical
conference. Stavropol: North Caucasian Federal University.2024;
82-86 (in Russian).

https://elibrary.ru/piuulu

4. Kazantsev E.V., Kondratiev N.B., Osipov M.V., Petrova N.A.,
Lavrukhin M.A. Influence of packaging and temperature on the safety
of foamy confectionery products structure. Food industry. 2022; (11):
62-66 (in Russian).

https://doi.org/10.52653/PP1.2022.11.11.015

5. Tkachenko V.A. Effect of spices and spice extracts on the shelf life
of confectionery products. Tovaroved prodovol’stvennykh tovarov.
2024; (12): 737-740 (in Russian).
https://doi.org/10.33920/igt-01-2412-08

6. Mustika S.A.M., Rostini |., Rochima E., Pratama R.|. Effect of the
Addition Red Ginger Extract (Zingiber Officinale Var Rubrum) on the
Physical and Microbiological Characteristics of Seaweed Jelly Candy.
Asian Journal of Fisheries and Aquatic Research. 2021; 13(6): 10-18.
https://doi.org/10.9734/ajfar/2021/v13i630280

ISSN 0869-8155 (print) | ISSN 2686-701X (online) |ArpapHa9 Hayka | Agrarian science | 398 (09) ® 2025



7. Nbaxunkosa J.A., Kosanesa A.E., OBunHHuKoBa E.B.,

Hesepnpos A.A. OueHka ka4ecTBa 1 yCTaHOBNEHWE CPOKOB FOAHOCTU
neyeHbst OBCSHOMO AMETUYECKOT 0. ArpOrpPOMbILLIEHHBIE TEXHOI0MN
LieHtpansHoii Poccun. 2025; 1(35): 79-87.
https//doi.org/10.24888/2541-7835-2025-35-179-87

8. Eskin N.A.M., Robinson D.S. (eds.). Food Shelf Life Stability.
Chemical, Biochemical, and Microbiological Changes. Boca Raton,
FL: CRC Press. 2001; 384. ISBN 9780429121807
https://doi.org/10.1201/9781420036657

9. KoHgpatbes H.B. 1 ap. MNpoweccsl Murpauym Blaru n xmpa B
KoHauTepckux nagenmsx. M.: Je/ln. 2023; 166.

ISBN 978-5-6049252-2-5

https://elibrary.ru/rvsczi

10. Phillips G.0., Williams PA. (Eds.). Handbook of Hydrocolloids.
3rd Edition. Woodhead Publishing. 2021.

Paperback ISBN: 9780128201046

eBook ISBN: 9780128242216

11. Garcia-Ochoa F.,, Santos V.E., Casas J.A., Gémez E. Xanthan gum:
production, recovery, and properties. Biotechnology Advances. 2000;
18(1): 549-579.

https://doi.org/10.1016/S0734-9750(00)00050-1

12. Mirhosseini H., Tan C.P. Agarose and Guar Gum: Use in
Development of Pure Fruit Jellies and to Reduce Sugar Content.
Journal of Food Processing and Preservation. 2013; 37(5): 834-843.
https://doi.org/10.1111/j.1745-4549.2012.00710.x

13. Kohyama K., Sasaki T., Azuma T., Mizugaki K., Kimura F., Dan H.
Effects of Gellan Gum and Xanthan Gum on Syneresis and Textural
Properties of Tofu Curd. Food Science and Technology Research.
2009; 15(3): 319-324.

https://doi.org/10.3136/fstr.15.287

14. Py6aH H.B., BacbknHa B.A., Boratbipesa T.I., Ma3yka63osa 3.B.
Mcnonb3oBaHve 6enok-nonvucaxapuaHbIX CMECE B NPOM3BOACTBE
KPEMOB /15 TOPTOB U MUPOXHbIX. XpaHeHue v nepepaboTka
cenbxo3cbipbs. 2014; (11): 5-8.

https://elibrary.ru/tkvicl

15. Bhat .M., Wani S.M., Mir S.A., Masoodi FA. Advances in xanthan
gum production, modifications and its applications. Biocatalysis and
Agricultural Biotechnology. 2022; 42: 102328.
https://doi.org/10.1016/j.bcab.2022.102328

16. Prasad N., Thombare N., Sharma S.C., Kumar S. Gum arabic —
A versatile natural gum: A review on production, processing,
properties and applications. Industrial Crops and Products. 2022;
187(A): 115304.

https://doi.org/10.1016/j.indcrop.2022.115304

17. Khezerlou A., Zolfaghari H., Banihashemi S.A., Forghani S.,
Ehsani A. Plant gums as the functional compounds for edible films
and coatings in the food industry: A review. Polymers for Advanced
Technologies. 2021; 32(6): 2306-2326.
https://doi.org/10.1002/pat.5293

18. MyxaHoea M.A., Aky6osa O.C., Bekelesa A.A., AiizatynuHa H.P.
CpaBHuTENbHAs XapakTePUCTUKA KaMeei 1 NePCNEKTUBLI UX MPUMEHE-
HUS AN19 3aryLLeHust COycoB. MHaycTpus nutanms. 2021; 6(3): 58-68.
https://doi.org/10.29141/2500-1922-2021-6-3-7

19. Haji Ghafarloo M., Jouki M., Tabari M. Production and
characterization of synbiotic Doogh, a yogurt-based Iranian drink by
gum arabic, ginger extract and B. bifidum. Journal of Food Science
and Technology. 2020; 57(3): 1158-1166.
https://doi.org/10.1007/s13197-019-04151-4

20. Naseer B. et al. Development of low glycemic index instant Phirni
(pudding) mix-its visco-thermal, morphological and rheological
characterization. Scientific Reports. 2022; 12: 10710.
https://doi.org/10.1038/s41598-022-15060-6

21. Kadirvel V., Narayana G.P. Edible gums — An extensive review on
its diverse applicationsin various food sectors. Food Bioengineering.
2023; 2(4): 384-405.

https://doi.org/10.1002/fbe2.12067

22. Tahmouzi S. et al. Application of guar (Cyamopsis tetragonoloba L.)
gum in food technologies: A review of properties and mechanisms

of action. Food Science & Nutrition. 2023; 11(9): 4869-4897.
https://doi.org/10.1002/fsn3.3383

23. Mardani M., Yeganehzad S., Niazmand R. The Effect of Various
Levels of Xanthan/Guar Gum and Chubak Extract on Rheological,
Thermal, Sensory and Microstructure of Gelatin Free Marshmallow.
Research and Innovation in Food Science and Technology. 2021;
10(2): 107-126.
https://doi.org/10.22101/JRIFST.2019.11.10.e1099

24. KoHesa C.W. BnusiHwe BnaroyLepXuBaioLLMX areHToB
Ha NoTpeduTenbCkMe CBOMCTBA U CPOK FOAHOCTM NPSIHUKOB.
MonayHoBckuii BecTHuK. 2022; (2): 51-56.
https://doi.org/10.25712/ASTU.2072-8921.2022.02.007

25. Kopaukwit F0.A. 1 ap. V13y4eHne BA3KOYNPYrux CBOMNCTB 1
AKTMBHOCTY BOAbI B MapLUMENOY Ha OCHOBE NOANCaxapuaos
pPacTUTENLHOMO M MUKPOBHOrO NponcXoXaeHns. uwesas
npomeitneHHocTs. 2016; (4): 30-33.

398 (09) ® 2025 | Agrarian science | ArpapHas Hayka

AGROENGINEERING AND FOOD TECHNOLOGIES I

7. Pyanikova E.A., Kovaleva A.E., Ovchinnikova E.V., Nevedrov A.A.
Quality assessment and expiration dates oatmeal diet cookies..
Agro-industrial technologies of Central Russia. 2025; 1(35): 79-87
(in Russian).
https//doi.org/10.24888/2541-7835-2025-35-179-87

8. Eskin N.A.M., Robinson D.S. (eds.). Food Shelf Life Stability.
Chemical, Biochemical, and Microbiological Changes. Boca Raton,
FL: CRC Press. 2001; 384. ISBN 9780429121807
https://doi.org/10.1201/9781420036657

9. Kondratiev N.B. et al. Moisture and fat migration processes in
confectionery products. Moscow: DeLi. 2023; 166 (in Russian).
ISBN 978-5-6049252-2-5

https://elibrary.ru/rvsczi

10. Phillips G.O., Williams PA. (Eds.). Handbook of Hydrocolloids.
3rd Edition. Woodhead Publishing. 2021.

Paperback ISBN: 9780128201046

eBook ISBN: 9780128242216

11. Garcia-Ochoa F., Santos V.E., Casas J.A., Gémez E. Xanthan gum:
production, recovery, and properties. Biotechnology Advances. 2000;
18(1): 549-579.

https://doi.org/10.1016/S0734-9750(00)00050-1

12. Mirhosseini H., Tan C.P. Agarose and Guar Gum: Use in
Development of Pure Fruit Jellies and to Reduce Sugar Content.
Journal of Food Processing and Preservation. 2013; 37(5): 834-843.
https://doi.org/10.1111/j.1745-4549.2012.00710.x

13. Kohyama K., Sasaki T., Azuma T., Mizugaki K., Kimura F., Dan H.
Effects of Gellan Gum and Xanthan Gum on Syneresis and Textural
Properties of Tofu Curd. Food Science and Technology Research.
2009; 15(3): 319-324.

https://doi.org/10.3136/fstr.15.287

14. Ruban N.V., Vaskina V.A., Bogatyreva T.G., Mazukabzova E.V.
The use of protein-polysaccharide in mixtures production of creams
for cakes and pastries. Storage and Processing of Farm Products.
2014; (11): 5-8 (in Russian).

https://elibrary.ru/tkvicl

15. Bhat I.M., Wani S.M., Mir S.A., Masoodi F.A. Advances in xanthan
gum production, modifications and its applications. Biocatalysis and
Agricultural Biotechnology. 2022; 42: 102328.
https://doi.org/10.1016/j.bcab.2022.102328

16. Prasad N., Thombare N., Sharma S.C., Kumar S. Gum arabic —
A versatile natural gum: A review on production, processing,
properties and applications. Industrial Crops and Products. 2022;
187(A): 115304.

https://doi.org/10.1016/j.indcrop.2022.115304

17. Khezerlou A., Zolfaghari H., Banihashemi S.A., Forghani S.,
Ehsani A. Plant gums as the functional compounds for edible films
and coatings in the food industry: A review. Polymers for Advanced
Technologies. 2021; 32(6): 2306-2326.
https://doi.org/10.1002/pat.5293

18. Mukhanova M.A., lakubova O.S., Bekesheva A.A., Aizatulina N.R.
Guar Comparative Characteristics and Prospects of Their Use for
Sauces Gelation. Food Technology. 2021; 6(3): 58-68 (in Russian).
https://doi.org/10.29141/2500-1922-2021-6-3-7

19. Haji Ghafarloo M., Jouki M., Tabari M. Production and
characterization of synbiotic Doogh, a yogurt-based Iranian drink by
gum arabic, ginger extract and B. bifidum. Journal of Food Science
and Technology. 2020; 57(3): 1158-1166.
https://doi.org/10.1007/s13197-019-04151-4

20. Naseer B. et al. Development of low glycemic index instant Phirni
(pudding) mix-its visco-thermal, morphological and rheological
characterization. Scientific Reports. 2022; 12: 10710.
https://doi.org/10.1038/s41598-022-15060-6

21. Kadirvel V., Narayana G.P. Edible gums — An extensive review on
its diverse applicationsin various food sectors. Food Bioengineering.
2023; 2(4): 384-405.

https://doi.org/10.1002/fbe2.12067

22. Tahmouzi S. et al. Application of guar (Cyamopsis tetragonoloba L.)
gum in food technologies: A review of properties and mechanisms

of action. Food Science & Nutrition. 2023; 11(9): 4869-4897.
https://doi.org/10.1002/fsn3.3383

23. Mardani M., Yeganehzad S., Niazmand R. The Effect of Various
Levels of Xanthan/Guar Gum and Chubak Extract on Rheological,
Thermal, Sensory and Microstructure of Gelatin Free Marshmallow.
Research and Innovation in Food Science and Technology. 2021;
10(2): 107-126.

https://doi.org/10.22101/JRIFST.2019.11.10.e 1099

24. Koneva S.I. Effect of moisture-retaining agents on consumer
properties and shelf life of gingerbread. Polzunovskiy vestnik. 2022;
(2): 51-56.
https://doi.org/10.25712/ASTU.2072-8921.2022.02.007

25. Kodatsky Yu.A. et al. Study of the viscoelastic properties and
water activity in the marshmallow, based on polysaccharides

of plant and microbial origin. Food industry. 2016; (4): 30-33

(in Russian).

ISSN 0869-8155 (print) | ISSN 2686-701X (online)




26. KoHgpatbes H.b., KasaHues E.B., Ocunos M.B. Ncnonb3oBaHne 26. Kondratiev N.B., Kazantsev E.V., Osipov M.V. Use of structure-
CTPyKTypoo6pa3osaTtenei Ans NOBbILLEHVS COXPAHHOCTY CbIPLIOBBIX forming agents to improve the shelf life of raw gingerbread. Food

NPSIHWKOB. [TnLLeBasi NPOMbILLIEHHOCTb. 2024; (7): 43-45. industry. 2024; (7): 43-45 (in Russian).
https://doi.org/10.52653/PP1.2024.7.7.008 https://doi.org/10.52653/PP1.2024.7.7.008

OB ABTOPAX ABOUT THE AUTHORS
Hukonait Bopucoeny KongpatbeB Nikolay Borisovich Kondratiev
[OKTOP TEXHNYECKMX HAYK, MaBHbIA HAYYHbIA COTPYAHMK Doctor of Technical Sciences, Chief Researcher
conditerprom_lab@mail.ru n.kondratiev@fncps.ru
https://orcid.org/0000-0003-3322-9621 https://orcid.org/0000-0003-3322-9621
Makcum Bnagumuposuy Ocunos Maxim Vladimirovich Osipov
KaHOMAAT TEXHUYECKMX HayK, 3aBEYIOLLNA OTAEIOM Candidate of Technical Sciences, Head of the Department
conditerprom_lab@mail.ru m.osipov@fncps.ru
https://orcid.org/0000-0002-1316-259X https://orcid.org/0000-0002-1316-259X
Erop BanepbeBuy KazaHues Egor Valerievich Kazantsev
Hay4HbIN COTPYAHMK Researcher
conditerprom_lab@mail.ru conditerprom_lab@mail.ru
https://orcid.org/0000-0001-8923-0029 https://orcid.org/0000-0001-8923-0029
Anna EereHbeBHa baxeHoBa Alla Evgenievna Bazhenova
Hay4HbI COTPYLHWK Researcher
a.bazhenova@fncps.ru a.bazhenova@fncps.ru
https://orcid.org/0000-0002-6994-8524 https://orcid.org/0000-0002-6994-8524
Bcepoccuincknii Hay4HO-MCCNenoBaTeNbCKUA MHCTUTYT All-Russian Scientific Research Institute of Confectionery
KOHAWUTEPCKOI NpoMbIlneHHocTn — dunnan PepepansHoro  Industry — Branch of Gorbatov Research Center for Food
Hay4HOro LIeHTPa NuLLeBbIX cuctem nm. B.M. fopbaTtosa Systems,
Poccuinckon akagemMmm Hayk,
yn. Anektpo3asBoackas, 20, Mocksa, 107023, Poccus 20 Elektrozavodskaya Str., Moscow, 107023, Russia

GUBNPCKAA
ArPAPHAA

Me)KAyHOpOAHdﬂ arponpombill/ieHHAs BbiICTABKA

1

| — | —
5-7 Hos6ps 2025

350+ JINAEPLI PbIHKA MNMPEACTABNSAIOT
ﬁ;::::’;f’o_r — O CenbXxo3TexHUKY U 060pPyAOBAHMUE.

O TexHonoruu ans pacTeHMeBoaAcTsA
8 500+ M )XXMBOTHOBOACTBA.
NPOo¢eCCMOHANBHBIX O Peluenus gns nepepa6oTku, XpaHEHUs
nocerurtenen WU NIOTUCTUKN.

HANOUTE CBOUX K/IMEHTOB HA CUBUPCKOWN ArPAPHOM HELENE!

sibagroweek.ru

ol
_E E MecTto npoBepeHus : Opranusarop: e +7 (383) 304-83-88
HOBOCHUBHMPCK CUBUPCKAS sibagroweek
3KCIIO LIEHTP = ‘ BbICTABOUHAS @ sibag

Q @sibagroweek P':f\; I


https://orcid.org/0000-0002-6994-8524

