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Bonpocbl panbcupukauum nnweson npoayKumnmn
Ha NpMMepe MoJNIoKa CbIporo 1 NMUTbeBOro

AHHa Jlo6caHoBHa bnnHoBa

[anbHeBOCTOYHbI rOCYAapPCTBEHHbIN TEXHNYECKNI PbIBOX0O3ANCTBEHHbIN YHUBEPCUTET,
BnagmsocTok, Poccua

blinova.al@dgtru.ru

AHHoTaumsa. ponsBoacTeo N peanusaums danbcOULNPOBAHHOM MOSIOYHOW MNPOAYKUMN
ABnseTca ogHUM 13 bapbepoB Pa3BUTUA MOSIOYHOM OTpacn, CNOCcOBCTBYET HEYECTHOM KOHKYPEH-
LM Ha pbIHKE 1 BBOAUT B 3abnyxaeHne noTpebutenen oTHOCUTENbHO KayecTBa 1 NOIE3HOCTN MO-
NoKa npwu ero Bbibope. B cTaTbe Ha NprMMepe MOJIOKa CbIPOro M MUTbEBOro PacCMOTPEHbI BUAbI U
cnocobbl nx panbcndukaummn, onpeaeneHbl KpUTEPUM NOATMHHOCTY MOJTOKa U NpUBEAeHbI HOpMa-
TUBHbIE OKYMEHTbI A1 OLLEHKM COOTBETCTBMSA MOJIOKa 3TUM KpuTepuaM. PaccMoTpeHa BBefeHHas
B AgelicTene nubepanbHas MoAenb TEXHUYECKOrO PEryMpoBaHMUS NOTPEOUTENLCKOMO pbiHKA, He
NPOTMBOAENCTBYOWAA B MOMHOM Mepe MOABAEHUIO Ha pbiHKE PanbCnULMPOBaAHHbBIX MOMTIOYHbIX
NPOAYKTOB, B TOM YKcCne MOfIoKa, U pocTy danbcudurkaTta B 2024 r. N0 3KCNEPTHBLIM AaHHbIM.

KnioueBble cnoBa: ¢panbCcnUPULNPOBaAHHbIE NPOAYKTbI, MONIOKO CbipO€ U NUTbEBOE, NOEHTU-
dukauma, 6e30NacHOCTb, KaYECTBO, KPUTEPUN NOASIMHHOCTM MOJOKa

Ona untupoBaHusa: bnnHosa A. J1. Bonpocbkl danbcndurkaumm nnLeBON NpoayKUnm Ha npu-
Mepe MOJIOKa CbIporo 1 NMTbeBoro // Hay4dHble Tpyabl JanbpblbBTy3a. 2025. T. 74, N2 4. C. 8-15.
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Review article

Issues of food product falsification using raw and drinking milk
as an example

Anna L. Blinova
Far Eastern State Technical Fisheries University, Vladivostok, Russia
blinova.al@dgtru.ru

Abstract. The production and sale of falsified dairy products is one of the barriers to the
development of the dairy industry, contributes to unfair competition in the market, and misleads
consumers about the quality and usefulness of milk when choosing it. The article uses the exam-
ple of raw and drinking milk to examine the types and methods of its falsification, define the cri-
teria for the authenticity of milk, and provide regulatory documents for assessing the compliance
of milk with these criteria. The liberal model of technical regulation of the consumer market,
which was put into effect, is not fully effective in preventing the appearance of falsified dairy
products, including milk, on the market and the growth of falsified products in 2024, according to
expert data.

© BnnHoea A. 1., 2025
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CpaBHUTENbHbIA aHaNN3 BbIXOAA M XMMUYECKOro cocTaBa 3pupHOro Mmacna
N3 NNoA0B KopuaHApa NOCeBHOrro
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AHHoOTaums. lpencTaBneHbl pe3ynbTaTbl CPaBHUTENBHOIMO UCCefoBaHNA 3dUpPHOro Macna
nnonoB kopuaHgpa nocesHoro (Coriandrum sativum L.). Llenbto paboTbl 6bina cpaBHUTENbHAA
OLEeHKa XMMNYECKOro COCTaBa 1 TEXHOIOMMYECKUX NapaMeTPOB IKCTPaKLUMN 3QUPHOro Macna me-
TOOOM MMAPOANCTUNNALMK U3 ABYX 06pa3L,0B KOMMEPYECKOrO 1 BblpalleHHOro Ha OMbITHbIX MOMAX
®reoy BO «PrAY — MCXA nmeHun K.A. TummnpsazeBa». MeToAoOM ra3oBol xpoMaTtorpadum-macc-
CNEKTPOMETPUM YCTAHOBMIEHO, YTO OCHOBHbIM KOMMOHEHTOM 3DUPHOro Macna B 0bonx obpasuax
asngetca nuHanoon (72,70 n 75,02 %), onpegensowmin 6Gnoaormyeckyo akTMBHoOCTb. BropocTe-
NMeHHble KOMMOHEeHTbl (KaMdopa, repaHnon, h-nuHeH 1 Op.) GopMUPYIOT KOMMIEKCHbI apomMaT 1
noTeHUMan NnpuMeHeHusa. KnoyeBbiM pasnymneM ctana CKOPOCTb 3KCTpaKuum obpasua 3PUpHoOro
Macna, BblpallleHHOro Ha onbITHbIX nonax @re0Y BO «PITAY-MCXA nmenun K.A. TuMmnpssesa, Bbl-
xon 1 Mn macna B 1,667 pa3sa 6bictpee (90 MuH npoTne 150), HECMOTPS Ha CXOXUIN XUMUYECKNN
CoCTaB. ITO pasnnyne obbACHEHO BAUSIHNEM COPTOBbIX OCOBEHHOCTEN N arpoTEXHUYECKNX daKTo-
poB. Pe3ynbTaTbl MOAYEPKNBAKOT BaXHOCTb y4eTa NPOUCXOXOEHUS Cbipba AN ONTUMU3aLMN NMPOo-
MbILLITEHHOIrO0 MPON3BOACTBA 3PUPHOro Macna U3 KopmaHgpa.

KnioueBble cnoBa: 3QMpHO-MacnnyHble KyfbTypbl, N0AbI KOPUaHApa NOCEBHOro, adnpHoe
Macs10, KOMMOHEHTHbIM COCTaB, MMAPOANCTUANAUMNSA
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MULLEEBbIE CUCTEMbI

Abstract. This article presents the results of a comparative study of the essential oil of
coriander fruit (Coriandrum sativum L.). The purpose of the work was a comparative assessment
of the chemical composition and technological parameters of extraction of essential oil by hydro-
distillation from two samples of commercial and grown in experimental fields of the Timiryazev
Russian State Agrarian University. By gas chromatography-mass spectrometry, it was found that
the main component of the essential oil in both samples is linalool (72.70 and 75.02 %), which
determines the biological activity. The secondary components (camphor, geraniol, h-pinene, etc.)
form a complex aroma and application potential. The key difference was the extraction rate. A
sample of essential oil grown in experimental fields of the Timiryazev Russian State Agrarian
University showed a yield of 1 ml of oil 1,667 times faster (90 minutes versus 150), despite the
similar chemical composition. This difference is explained by the influence of varietal character-
istics and agrotechnical factors. The results emphasize the importance of taking into account the
origin of raw materials to optimize the industrial production of essential oil from coriander.

Keywords: essential oil crops, coriander seeds, essential oil, component composition, hy-
drodistillation

For citation: Dmitriev K. O., Bredikhin S. A., Nugmanov A. H.-H., Osmolovskiy P. D. Com-
parative analysis of the yield and chemical composition of essential oil from coriander seeds.
Scientific Journal of the Far Eastern State Technical Fisheries University. 2025; 74(4):16-24. (In
Russ.).
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CneunannampoBaHHbI HAMUTOK AN CMOPTCMEHOB C NPUMEHEHNEM
6ronornyeckn akTUBHbIX BewWecTB GpepMeHTUPOBaHHbIX GPYKTOB

Banum AnekcangpoBuy Kapnos', Onbra fikoBnesHa Me3eHoBa?

2 KannHWHIrpaackui rocyiapCTBEHHbIV TEXHUYECKUI yHUBEPCUTET, KannHuHrpan, Poccus
Tvaden1410@gmail.com; ORCID 0009-0006-1547-5772

2mezenova@klgtu.ru; ORCID 0000-0002-4716-2571

AHHOTauma. AKTMBHas nponaraHga 340poBOro obpasa X1U3HM N MeauiiHas nogaepKka cno-
cobCcTBOBaANM POCTY UHTEpeca K GU3KYNbType 1 CNOPTY, YTO YBEANYMIO CAPOC Ha CNeunanmanpo-
BaHHble NPOAYKTbl CNOPTUBHOrO NuTaHus. OOHAaKO Ha CEerofHsAWHWA OeHb KpynHaa OOMA pPblHKa
npeacTaBneHa MMNOPTHbIMU NPOAYKTaMn U fobaBKaMN HU3KOIO KavyeCcTBa, KOTOpble He OTBeYatoT
dU3NONOrNYEeCKMM NOTPEBHOCTAM OpraHn3Ma cnopTcMeHa. Llenbio HacTosLero nccneoBaHus sB-
nsnacb pas3paboTka cneunann3mpoBaHHOro HanMTKa O CNOPTCMEHOB CUI0BbIX BUAOB CNOpTa Ha
OCHOBE BMOMOrMYEeCKM aKTUBHbIX BELLECTB GEPMEHTUPOBAHHbLIX GPYKTOB, HECTaHOAPTHbIX MO Ka-
4YeCTBY M3-3a HE3HauYUTEeNbHbIX BHEWHNX gedekToB. JaHHbIM koMnneke BAB nonyvanu ns ¢pykro-
BOV cMecu (A6n10kun, BaHaHbl, anefibCuHbl) NyTemM 06paboTkm cneunduryecknuMmmn depmMmeHTamMm ¢ no-
cnepyrowen cybnmMaLUnOHHON CYLLKOM 0bpasyolencs nakon epaxkunm. lNonyyeHsl MaTeMaTnye-
CKWe MOofenun peuenTypbl HANUTKa, Ha OCHOBE KOTOPbIX ONTUMU3MPOBAHO COAEPXKaHNE OCHOBHbIX
KOMMOHEHTOB 1 060CHOBaAH COCTaB ero cyxom ¢opmbl (KOHUEHTPaAT BUONOrMYeckn aKTUBHbIX Be-
ecTe GepMeHTUPOBAHHbBIX (DPYKTOB, KOHLIEHTPAT CbIBOPOTOYHbIX OESKOB, OWMOKCUL KPEMHUS,
KCaHTaHOBas Kamefb, NOACONHEYHbIN NeUnTuH). NpeanoxeH TEXHONOrMYeCKN NpoLecc N3roTos-
NIeHNA HanuTKa ANs CNOPTCMEHOB CUI0BbIX BUAOB CNOpTa, Ha3BaHHbIN «BioCarb», obecneunBato-
WM cTabunnaaunio kayecTsa B CyxoM Buae 1 GopmMmpoBaHme paBHOMEPHOM KOHCUCTEHLMN B pas-
BeeHHOM popmMe. YCTaHOBNEHbI 0OCOBEHHOCTM OpPraHoenTUYeCKNX CBOMCTB HannTKa, 06ycnoBnm-
BalOLLME ero NoTpebuTenbCKyo NpUBIeKaTeNbHOCTb. lccneaoBaH XMMMYECKNA COCTaB NPOAYKTa B
Cyxo ¢popMe, B COOTBETCTBMM C KOTOPbIM OH OTHECEH K KaTeropum reriHepoB (6e1K0BO-yrneBsoa-
HbI NpoayKT). OueHeHa Buonornyeckasa LEHHOCTb HanMTKa, N0 NoKasaTeNsiM KOTOPOW OH SBNS-
eTca (QYHKLUMOHANbHBbIM MO COOEPXAHWK BUTAMUHOB W MUHEPASbHbIX BELLECTB, BaXXHbIX AN
CMOPTCMEHOB CUMOBbIX BMAOB crnopTa. O6ocHOBaHbI peKoMeHAaumMmn no ynotpebneHunto HanmTka
LNA pa3HbIX NepPUOAOB CMOPTUBHON AeATENbHOCTAN (MOArOTOBUTENbHbBIN, MPEeaCcOPEBHOBATENbHbIN,
COpeBHOBaTENbHbIN). [ToKazaHa aKOHOMUYecKas ahPEeKTUBHOCTb MPOU3BOACTBA pa3paboTaHHOIoO
HanuTKa.

KntoueBble cnoBa: cropTMBHOE NUTaHWeE, renHepbl, epMeHTUpoBaHHble GPYKTbI, CU0BbIE
BMUAObI CMOPTa, CNeLMann3npoBaHHbI NULWEBOM NPOOYKT

Ona uutupoBaHumsa: Kapnos B. A., MeseHoBa O. {A. CneumannanpoBaHHbI HAaNUTOK AN
CMOPTCMEHOB C MPUMEHEHNEM BUNOIOrMYECKN aKTUBHbIX BelwecTB GepMeHTUPOBaHHbIX GPYKTOB //
HayuHble Tpyabl QanbpbibsTy3a. 2025. T. 74, N@ 4. C. 25-37.
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Specialized athletic drink based on bioactive compounds
from fermented fruits
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Abstract. Active promotion of a healthy lifestyle and media support have contributed to a
growing interest in physical education and sports, which has increased the demand for special-
ized sports nutrition products. However, as of today, a significant market share is occupied by
low-quality imported products and supplements that do not meet the physiological requirements
of an athlete's body. The aim of the present study was to develop a specialized beverage for ath-
letes in strength sports based on biologically active substances derived from fermented fruits
that are non-standard in quality due to minor external defects. This complex of bioactive sub-
stances (BAS) was obtained from a fruit mixture (apples, bananas, oranges) by treatment with
specific enzymes followed by lyophilization of the resulting liquid fraction. Mathematical models
of the beverage formulation were developed, based on which the content of the main components
was optimized and the composition of its dry form was substantiated (fermented fruit complex,
whey protein concentrate, silicon dioxide, xanthan gum, sunflower lecithin). A technological pro-
cess for manufacturing the beverage for strength athletes, named "BioCarb", has been proposed;
it ensures quality stabilization in the dry form and the formation of a uniform consistency in the
reconstituted form. The specific organoleptic properties of the beverage that determine its con-
sumer appeal have been identified. The chemical composition of the product in its dry form was
investigated, and based on the results, it was classified as a gainer (a protein-carbohydrate prod-
uct). The biological value of the beverage was assessed, and based on its indicators, it is consid-
ered functional due to its content of vitamins and minerals essential for strength athletes. Rec-
ommendations for the consumption of the beverage during different periods of athletic activity
(preparatory, pre-competition, competition) have been substantiated. The economic efficiency of
producing the developed beverage has been demonstrated.

Keywords: sports nutrition, gainers, fermented fruits, power sports, specialized food product

For citation: Karlov V. A., Mezenova O. Ya. Specialized athletic drink based on bioactive
compounds from fermented fruits // Scientific Journal of the Far Eastern State Technical Fisher-
ies University. 2025; 74(4): 25-37. (In Russ.).
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sCtsdz, OSbdogipz®df deéwyiMmMm). [Hdsot] @i ddts i 1 |
skzO d CObjrtdzOBddese, Yt dBsBddzdL izjls 1 dzj tcc j
dgetsegjdtsdzdL ©) d YO (ddfssdkdL O). | dv Cssdif | dz
OFmpd€djotkHr ) d o3d Ml BExzlzIs e Pakld @R BY f * v ¢ dzj o tSH
s sdzdgv 6 Is L Of Ofpr e dzd S s j 2O o 3" P yors d ¢ J ud ded
ibduiMSsets BOXOERMO fted of MsCtddidsj dedo dz@r 7 dzO¢E
OCIkdomrPBEfzIsd d MddalsjL O BwBdtsW dBteddzdz, O OdzlE] € fd
fded y O Is S dMmdzdlsj dz' dgr 2 flstej My, or L o O®RAD 2 o dexKY s
SsrtsdzHtcdwvn Htod fmorh jdedesdy a3 sOBBsdzdL d3d . 1 dWdyd
o jdzdude Qielg Isteq ifh tefso OdzdztsMisd d L OBIHAW jIs o tsfflsC

Its dBdjtej tsHelktseaCd M tstlshdsj deseo, tsMtse j dadets o
o 0VW dzOctelkzL €O ftodtsBtejlsOjls oadH of MsCtsddzlsj dzfpd o dzr
sOBtsdzd L d3j iSO dets@dyjlsidiplr” dgas dzjl 1sOCdj fjtedtsHr MY ste
ok Wtedikz, yYbt Mfteso sy HOjlsMw MmMikh jMise j dzdzr dz dzO
dzd j &3 Y89 h jdader 7 Stz yj Mlse tsMmdztso dzr 7 dzzlsted j dzlsts o

[ v §SHHjt) Od&®c & daf of ZBIGIE] ] MS Scts B OkOdzMso
tcOydtsdzO OlsdzjlsO fklsjd 1 IsgddsddyOXyafdzAristaslsj detsls tsj odzd Wis B
Miskzf dzj degdV¥ HBMIsOlsydesets Ctsdzd yj Miseo O GBi@xpdzdst ~B d 15
kZseduj MSd OSCIsdo@azdL @ydv Mmifste dzdetf yejcdzdztsc s tf  Is Odad W
LOItczHdzj dz0 5 fteduddai Mmdzsy desfisd t6j ¢k dzwite@zEssjts -
Gq ujMSdr ddd §hdRsescdujnNeds fedudd [9]. {Oud
dIsmw feddjdzj dzdj dnt | Ol dd s OddgdlsoddY (¢Mhf !
dzsec s dz0 CdeStejlsder § o9dH' MBSO,

stsotcj d3j deder 2 Mjedsj dzs imfstcb d dzzd g HE OO o d o (
ZzO0 Mmisr €j ddhjoets?2, dBIiHdyddhets?2 d WOoLtdkOS sdsedud
mMtsL o @ wWiSlksdodzr = d BJjLGBSYOMdZ » ftosHkzCISBY, i tog
dz" » tjLbkdz sOIstse d otfMmMmisOdzse dzj dzdv e OdzedL BBO.
mMiBwY tOLdEZJyd § o9dH' HJtsHizCIsse d HtBOaEE: dMmisck
(ftesisj dfzi fsdHT, OBRJdSCdmdAslsr d . H.), odlsodkdd
COJBB"d ©®© o9dHJ BBHJjI&Z dz n EZGedzjosHdz = dB@OLicdy d ¢
Hte. [10, 117].
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dtcj H( afhc;l]’; dudfmdzj dedzr » ftesHEZCIStse GMBBBJ L C
dzji 8] dzG-ls®dgj o sHdz" | Md3i Md, B dZOHOE M ] tOL dzd ydz
dzj dzls dgts2 MylstelzClskztets?2 . [ded +WWJjCldodats tsBj MY jud

Cd3f j demMdtelzwy L OlstcOIlsr ot otej d@3¥ Istc]j &k

D dzd © GdeBtsdzc[qc;fr]Qq’.-. ftosyj Mifse § tsmdzj dzOctclzL ¢
f s desils! , dz2O tor dz€J M tstlsdo desects  dlsOded W
Oyj mMse ©, B d&OHOE N A WW JiClsdoeadesfyls: ¥ d WEkdzC y
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G jd2j ctseo yYyOMmbsts fwodmikzlsMmMlsolzjls dzj HsMIsOIstsydes MB OdzO«
Yydlsd dz dets ftserh jdats MtsHjtey Odzedd ftesMmisr 7 MO- Otctse |
ddzd tlsmizlsmiselzs s odlsOdddds d vyg dzdz" §j d3d dzj teOdz! dzr §
s yji MSd dzails Bdsdzsedyi mMéd OCIsdoader » ojh jMmlse tcOMmls
ssydOdeso, wteeOddyj MSdr SCdMmdzsls), feswodvshdn O
BsHEzddezs hdj Meotc2Mmksea®. IMmMj bkt ftedosudl € fda
yts o Ctdgj ydesdz dlstsej dzj cOlsdoades MECOLT 9 O Ismw  dzO

t OydodzOdz' dz@ &3 fSHAtSHBAR ¢ W©WOLWOBIS ] Gj2dzjtets
fsdz LsoOdzedi BBl dydOdzO dzOlskztcOdz! dzf » WttkClIlstse
Hickedr  BditsEzesdzdili MSd OCIsdeder = ojh jfmilse. Ajdzj it

B3 dzw Is! W jted3j dzlsdtetso Odzgdz § SCtBIsLdydd WtwekzClstse {5
dzdJ HJIWJCIsr (dzi MisOdzH Otclsdzlze W stedglz, Mter o7 C B dy
dZsets fr te! w

s tojOcity ¢ fstftesHdy j o jh jilse O, O {shd
fsLotdY jls dzOH Y des MBRtOdedls! dRi RddBdujmMSd OCk(
cduijmMSd OSkdodsy = ojhjfmlse (J16¢)) BSBEOHOSIk orf M-
o Odzdz" d3d o MY fapdO dgdf septstf® @azds § d s Oded d .

Ajd v dzOfmisswh j e @ik OO ddE'C OV sd dad Odzd L d tst
i selshmdj detse Mddsor 7 osdHBe MiskO dO shdssej B
o Odzdzr © WiekClstse, dzj il Ot OdpjsLdzz@ y df ldegddR Oder jH I5efdisj 6 L

[ " HifMisdyjddY §shsOs dj ddts? yj dd dzj s8R BHJ BE
BslOls! tojyjflsbtel dzOf kSO Hdv fMfselshdj dss o Nt
udmédy sfittoydd; styjddls! MMisOe, MbkPiEp@dts Ols
6jCdj dzHOYydd 65 jets kst s djdd .

MaTtepuanbl u MeToAbl
CCMmYf jtocddzj delsT ftcsosHddzd o dzOBEStOstcdwn COWJH
CsOdzddzd dzc e OHME d2 GEMikzHOtmlse j dzdz" 2 Isj mdedyd MG d2
AL gidsBd Wi HEHOAIsQug Mise O tc Od ts O By ypdCRjdegls.  t6 15 ¢
dzOff s jOdzdtp O dlfj SsHd S O3, IstOBde § HJ dzdz” d3 o
v OB d&dYyoO 1

[ dltsH™ it HJ dgiddegdvy WPlLddrs tof 8C OL Olsj dzj 2 € Oy
Tablel
Methods for determining physico-chemicalquality indicators of the beverage

1 5COL O jd| [ jleisd feddydy | BB dod

HisC 2 d3j dals,
[ OmMtse OV H B d&zW JteOoddilstedud 1 Jovuv 32085
[ OmMmMtse OW H 5 dzw [ JIstsH s j dz ] Jauv 180213
O B3 dzts € d Mdzts Is dz" 2 _ _
{ OfyPleadEzd Is d yJ [14]

I dE&sedyy M Ow

CC MO yd s dedz'

[Offse OV HE&dv e Be i) kO

] {uyu -BH 36

[ OMffse OW H tsdzW t OMmyPleaiaezd Is d y d i
ROzH J & M tcOMml RL OB tej dzdj TE
fstesh C O dj cOmso seqoh j| 144y 3B30

HGH,j Gy Odzd] odls| BBHB®R] ed yj NS & [15]
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HISH | 63 Odzd § 1 j o306 0dz0 s 5 a3 [16]
0" jMmbo &5 Is 5 H
- i s sdzd yd mlse j dzdzO-w
1 8C0OL Olsj dzd ¢ dzj _ _
Bddsedyj MS 52 t OfuPlsaEzd Is d y J [14]

{ Mdztso dz" d3d (pdigeftc J wedbjj s Jtclzj Bissects dzOf JIsC O € Olsj @
1 Ssdzyj dzlstcOls Bdtdzsecdyd MSd OCIsdoedz n o 4N jfftslsaz y(jidd

dz2" 2 MmMkedzd Bdtetseo Oded j d@3 o sHdes?2 WwwOSCydd W ted3j dzls s«

dztseo d Off(jfiolts thls{ddtsshe j d@ch)jts BldzOH ¥, h5d = dzj L dzOydIs j dz' dz" «

WiClokd, ¢0O0¢ dMmssydd$¢ Eme 18tk - Ekcedzj otsHtse (
1T Ssdzyj dzlstcOls M' o Stets B3O, YdzsE L B Sz 59 dzl ssffdln vcel)t ¢ssd €

dMmlssyded ¢ MBOZOMMdtctso Odzdzse 5 § 5 OB dats W fdajzts 1© @zi3

dzr = 9 j[18j1B]s e

JflsddddL Oyds HBLJteseaBE HOddzr = HtB OGS MEh jf
MEBEets dBsHj dzdtctseo OdzdY Ho kAW OC Isstcdets gt sl dpveidddsd dz
StcOlsO Mr ostetslstsydzas 6 527 js dxNDOts dztp JisdalB @ QcHzS Isds® " %; Wi Is s
BZOYyjolsditse) s 55 Hts 60 %.

1 OOz ste tsflsddizddL Oydd tsBi jHdd"dz 5 fteddeydyf iz
sl dzd¢ O, tlttOy 08 h dan thdse dz' § YeiQoeyShdsde]ddrdiz jjd3Qfwic df
ZzOow WdLdsdtsedyd MS oOow v fmif tsjcis g ldets o o Me[ fztk® § ~H d&zZd H &
% o GH Y iffdenyidai)Qded i o dls O3] dzO Wi 6t 6 @ dz®©dzp § B G Y gk
syjdzC O (¢dHjOdze 15 BOdzdzse) .

r dzvw sz yj dzedv O dlsC O o Wtedzy BHAdBStSHAE2 10
Octcj Odiadtse jets o Wtsteds] fstetsh CO HBY sdzdedlsj dzr dzr d3q
dzd ! : Ctoj dBddedY HdsSECMdH ([ 551), ¢MOdzlsOdetso OW € O

PeaynbTaTtbl n o6cyxxpeHue

10 fijtcotsds + IsOfd B" dzd f sdzzud dz' L Oo d fippfodsfis fiydsid- ¢
yifbkzter Mkos? Ystd ©@OfJsCO Bl o0t! qiekzj B 7 HESI
9 CBHdEBo Odetla2 MBEH pzfzOs L e Oz dzs?2 BtsH j dzd (S e4
PteOodzj dzdw e (1) d (2):

G TMprmuip e MMERY TMES TMwex mMmu e (1)
QO ptyYytivvpw--Mopto-"'Mmnmpg-=!"! mWMmmnoyx- -
mnmed !, (2)

11

1 0 tshmdese § f sdzlzyj dzder
LJcso €36 5% 1 %i 61,3 %.A

H Eyjstsds  tsdzlzyj dedzr = H Odzdz" n Br &zO ftoj Hdztsy J C
ZOf dIsC O Hdzv MY stelsd3d dzts adzO(L @ JOXNRIGSE D), cof toff & ANtsD o iAF
sOB d&z. 2.

LOoadMmMddtsMmisj 2 B'M dzd dzO2H
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v OB d&ZdYyO 2
tdydtflskztcO® dzOf dIs€C O Hdzw MY Biarpalzj dzso o Mz ~A

Table2
Recipe for a drink for athletes in dry form "BioCarb"
St sdzf dels Mmd3d d HBSHJ ) Oded § ,
stsdzyj dzlstc Ols M o sStets B8Oy dz' - 36,50
ssdzyj dzlstcOls WtkSIssor n Wdls 61,72
rdsS¢mdu Stej dddedw ([ 551) 0,68
sMOdzls Odets o OW COd3gj H! (415 0,31
[ dydiddz f sHMmtsdzdzj ydzr 2 (3 0,79
Ruf | {: 100,0

fiMsc ZOMmdzs deste BO®R § tod B dzj dedV HEBB Oo 5C, §tsy dmnoOd

U mnzbdzsd Iy sHfiplso © M J ydodzdL qtetso Odzdzse s dzOff d Is
Hse MBtlsO o Miatd adH] hMdses OO d&O Ish Olsj d' dzts
tesy toJ Csd3d deH 2 j\6Htc®r detsdgddydgd Meplsj dzy G ted dzj Btsdzt ht
h OdzC ffl 51 2tsB / jd3qfjdelzcpj IS2 0 d3d dz, ylsts tsB M j udls t0Os detsd
st d ftojHSoteOIsdIls Octej cOyds yoOmlsdy. 1 dzv ¢ shd
SBiMfjyddy SHdSesHdshIsd Mdaind JjJ §esiflogd O Is
3¢ d3, zOf sfiztsifte 6 PP Otc OISO s O codBtescotsntslse M
hddsd COdzdBtetseo sydzr d3d MdlsOddd. 1 tsfmdzy 1 Istsets ftesHEz
sjSlsdicse Odzd ¥ ( yke®OmMB 9 §ls fkdz, deEdplesy:. MlsOdr O 0, 5 d
HOdzd] YyOMbdoydsEsOdtc@sMO BtstckzHso Odzedw ( dzsf Ofls J
Ldtetso Odedy Y tstetsh CstsBtcOL dets?2 Mdsd Md ftesotsHwils o jd
hjdadzr | B3 3B tcOdzOBd dL Wtdzr ¢6d HdW ftoj HiBIsO tcOh | dzo
MtesC ¢ BH dzts iBGarEzOf s C1®©) i3 j cOlskztc] ~ tc O g dzf €zO % 6izts ez
Misd oLHEZRO dzgj BtSdZj j 75 % B yijfets] @QH @dzcivO Hf{ oW d3"
odHJ) d HB 6 &BiMwyje (ftMmdy oMmCtrilsdw d3j B3B tcOdz
JeOdsdzy f Isdyd M& OW tsyd dzg¢ O tc O L e Odz@stflsdolstEds 6 Hsdz"n
J o o fipOlt®dgH jdzdegsdz adHj (9 otsHj), MmeadHjlsj dz f
dzj § Olsj dz desmisd, fwdojH 2O o IsOBdz. 3.

v OB d&Zdyo 3
JtecOdesdzy f sduyud MG OW - OtcBoGathed Is H&c O sZOFJEBOOO ¢ H J
Table3
Organoleptic characteristics of the drink "BioCarb" in dry and diluted form

] 5C OL O MOLOCkjtedmisdC O
I Mkrs2 Wskdj

[HdstesHdz 2 fstotshtsC M dzjL dzOydlsj dz' ¢
yofmlsdy d o z¢dr twOMmisdlsj dz2 dz" = € st

Kol 4o jlKdeg dzseo r 2,2 ,C widdiumdits dzj o "-18 tc O dgy j ds'dz
NJor?2

I dgj M ded 3

30



MULLEEBbIE CUCTEMbI

}tedwisdz 2, wWtelkzCIlssor 2, MdzOH C B9 Olsr 2,
stsydzr » BJjd&zitse, BjL f(tMisstetsdzdzdn L O

ltedwisdeg 2, MzOHSC S0 Olsr 2, MBOd&ZOdZMd tots

9'n d MrowtsBOB®d, ~BjL  SMiststetsdzdzd n

l ©OL9 jHjdds? Wtk (190 ¢ fotsh O,

1 JftetsL teOydz 2 -fylzdijadg’ dbnddtdedisdatO dzdzr 2 dzOff

l dzgj h ded 3 yOdd, tcOodetsdsj todets tcOMY toj H j dzj dzedz’ o3
h 52 ffdel?2 §tsfmdzi oL BOMZIST 9 Odzed W

[l BjdzsetsB i Iisghmizso 5L didsy dz@ Htckzc d

ftosHEZSCKO o MCj, HBsdksSj, fteddj dj &

stsdzgmd Ml [ HdestecsH dgOW , o d&Jjtk ckfmlsOw MmEkzmy j dzH

I T Oy j deder 2, fQadWsod® Q7,2 , ) f diBis dzts y de'

1 Of OR|COBRBY, R OLOCIsj teds d3d H,dzVB joLdzj ity fighislzssta ts
dzr = L Of Ontse

ltedwilsder 2, MdzOHSCts9 Olsr 2, MBOLOdMdtes
1 Ckfy |4 dedz" d@3d ozt pdete ¥ d3d ftedo S EMOd3d, wHs
' = ftcdoCkzMmtse

1 Of O~

1 ¢k

Kojls

I sdzzyjdedz" | HOdzgdz" | MoadHjIsjdzr Msakzesls & o' MtsC ¢
HEClO, Cwltterj RO©OCkjtdLbky sy fs OkzOdhdtss O dzd
fMlsj dzydji?2 d dOkzteOd def &5 Yo jltsdz. 11 wodzj dgdas-j = O
HECKO Hdv hduesCset ftodijdjddy o fdsO0ddd MYt

1 5COLOKjdzd SOYjfseO® dOfdkCO o MEA®L2 Wtdj,
jets fMHj by Oba{d] BE HrEsd 6 & sdzj delsso, R OLOSC IS todz |
kjestedd ccGj2dzj tosomdd ftojHMmisOodzjdd o kO

vOBd&ZdYyoO 4
1 8COLOIsjdzd COYdmMlso®© Mkats?2 W tstBRRCarbdzOf Is¢ O H
Table4

Quiality indicators of the dry form of the drink for athletes "BioCarb"

1 OdBj deso Odedy SO Hddedy"r di ) dzOUj d
[ OMiMtso OW HEtsdzv Bj dz¢C O o % 26,628,8
[ OMMtseo OV HB&Y YO % 2,426
[ OMMtseo OW HBAEZY tBhdnR k@6 % 5421 54,6
[ OMmse OV HBdkY o dzOGEd % 6,6 7,0
tBBH ey Odedj odlsOBRBd dzO o B/ 100 40,9 47,1
g4 sH | toyoQdzedjjfmie af Isip d3d dzdzts 2 ( e/ 100 70,279,8
ROzH j € tOMmlse sted ditsmls mMédn' s tsmd 0,220,38

YL dzoyjdedj fsCOLOIjdzv LOoadMmdls tls MtsmMis©Oa O d o dH

[ Odzdz" § , ftejHMisOodzj dzde" § o IsOB dz. 4, ModHjlsj
(26,628, 8 %) ( 54255d4%)ts Hots otc (L tc OB tsls O dzdztezdf L § tstBH Iz s p dzf
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(2,42, 6 %) . 0¢ s
¢ ZOMmdts | 120359).3:341
Y4 dzdzr 2 H de fi)
| d
)

dzzlsted j dzlsdz" 2 fwesWddz sLeotsdwjls
A Odzd L qetso @dzdzj @ sB fzzQ s & s 3 dzj € ),
Sdzdzj dedw | dzj cetsL OtcPietsdj Myt a3z fizts
4 firQud As tsdO S WOy thls.o | dzdzse 58 MisMisOo O
Jdzdv jets Sl tsdzj destseo Btee Odzed L d3ts
LdzjtecjIsdyd M€dres L OLtOIls MY tstels md3d
o Mty MBHjtYOdzdd 9 dIlsOd3d dzO
Clsdodetsmils+ & (75 d3gc/ 100 ¢). ¢MmMEts
dzdL Oydd OSCIsdodzr m» Wtstdy ¢ dMmMdzstcsH
L OC i dgj ded v C Of ez fsazsE ) MCd OCIlsdode § o
sBsHEzdzdteze P dd3 d OdzZsdsSCMdHOdzsdzr a3 + WW¥ j ClsOdid,
W BteceOdzdL B3O MYy stelsmdzd dzO, o Istsd3 ydmdzj Mmdady 4 dzd
Cote dzdyd i j RO PyYdets2 IsC Odzd .
JYyi dzC 0 COdztsted2 detsfmisd d Bdtsdzsedyj ME 8 yJ dzdzets
vOBd&ZdYyoO 5
1 8COLOIsjdzd Bdtsdzsed yj MS s2 Bio%dtbe C Is d Mtz 5lzd o dz® {f
Table5
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Biological efficiency indicators of the drink "BioCarb" in dry form

glsjfJjde zHtso dz]
Lddztsedyj MS 52
Istc j B dit8omls d

HBBHjtey Odzdd 9

1 sC0OL Olsj dz fesHES kO (

SOdstEd? dsnls 690,8 21,9
1 j &S d, ¢ 52,6 471
rder, ¢ 47 6,7
Vedzj atsHT | 103,4 24,6
]l sH O, G 6,7 |
I s 0Odisq dz'
s d ORds ( BC 0,38 25,3
{ dB Y &zQp J dai 0,32 17,7
CteB d dztso OW
¢ dfj;‘ 89,05 98,9
Ldoyddz (1t 3,89 19,5
I dsOoidd 1, 140,52 70,3
[ ddzj 6Odz! dzr § o jhjMmlse O
L Oked2, & 270,25 20,8
SsOdkd2, &d 3010 120,4
sOd yd2, 209,41 20,9
[Ocdzd2, & 208,31 52,1
A SS 6, & 207,82 25,9
rjdzjL s, o 14,64 1464
liftedo jHj dZ bkMtjHdy dzdze’ | § 5C OL Ols | dzq ;
2ifytsd kO dzes deSteBOd [t cf jCdR) zHOydd 6 oS dz¥ yj dzg
dZdWdydtetse Odzdzr = MY steclsmdzj detso MY j ydqodzdL qtetso Odzadz’ =
s OB § 4 C d o l]’tstsu;fnfrjtsa ftod Mo jthor MECdn dOCEEL C O
Siojtendzd? HBEMIsdd 2 kttse jdo dzj bkMmlsOdztse dzj dz;
YimMsHjtey Odedj EMlsOdatso dzj dets + S jtod d3j dals Ozt dg' o5 o3 Is
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RL HOdzdzr » IsQB dglsts5 ffipdfj Hzlf jss to j B dzj dzd d dn)kz Ististadids-2
fstclsmdzj dz20 B M jydoaOjlsmw OHJSCoOlsde d@3 € 5z
J eBLHJ2Mod] d&O BilsOBddJL B, §HH Yo O
jydoe O ls WEdS ydsddtecseo Odzgdj] thmdese dz' nls Adfts -d 5
dz' » sy mMmse [ 23] . GCId 16¢1, oCds yow B
24,6 %), mMismtseMmlseobkels MddadsjL k2 cdzd € ts6 4 dzO
CO¢C MEOREd & @Pdzy dztse s € OMEC OH O, Yl hCjtards dy dzt
dz. 1 dls,BdPesP(dsiitfftj'dzr EHSoI&BIsDts®o) dzdf 'sHH G (673
s sdgmdr® dzso dIsj dz' dz" § t6j OS¢ ydd d MddelsjL CtsWj
sseHO € OC dBINBKIEQ MY, RiFFe( fmis gzf gsdlztdaistz jH dachrize8®d, 8

tcj Glzdzd toddzs B j dpjlzte ® dztf tctso S H d B3 Mis d YtsHH]jteY o O
HiWdydlsde j| Mmlsswdedw [ 24, 25].

[HdtsC tcOlsdets] ki slstej B dzj dzd | l;’tstsuq’q’ 2Oy dlsC O §ts
9 0dzj dzlsdzts 22 % Mmkzlstsydztsdts i lolgf] tefig ] tsteflayfy dpic dz@, {f tisas jtofy B 4
tcdLijtco d ftjHBloatON OjIs COOBBdRZJLEB B &ZEtse o kM
Isj dz! dese s Mistej MMO. | Odede’ | Jtesyjmmr MmMfsmsemiss ze
ydd WdLrdsdsedyd mMSdrn OHOfIOYyd?2 Mftstlshdj 2O [ 26]

1 sC0OLOjdzd Bdtsdzsedyd MEs?2 yJjdedesMmisd B dz€ ts9 52
ntsd3 adH] YtjHMlsOoadzjdzr o IsOBdz. 6.

SQACTOOFTF g
—“— g OFa w0

v OB d&ZdYyoO 6
J Yy dz¢ 0 Bdssdazseadyd MS 2 yj dzdzts fyls dBio€ajbhezs 8o ) ~ W3O ©

Table 6
Assessmenof the biological value of theproei n fracti on of the drink

] 5COLOj & BGdEEdyy m
ytsH j o), Odz{us [t/st od 1 A, U,

1 Od &34 dztse Odzq §
Odd dzts €  fycetsIs T

&3¢ / 190 @ % % % %
RLisdzj 2 yddz 2853 71,3
[ d2yddz 3010 43,0
[ d dz 2424 40,0
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AHHoOTauua. MpefcTaBneHbl 3KCNEPUMEHTabHbIE UCCNeA0BaHMA NO ONpeneneHunto paumo-
HaNbHbIX 3HAYEHWI MacCOBOW [ONW MOMMINEKTPOUTHONO KOMMAEKCA MOPCKUX MOMMCcaxapuaos
XNTO3aHa N anbrmHaTa HaTpMa B COCTaBe MOAENbHbIX NuLLeBbIX cucteM. OCHOBa MULLEBLIX CU-
CTEM — M3MEJIbYEHHbIE N TepMUMYECKM 06paboTaHHbIe MeYeHb U MOSTOKM JTOCOCEBbLIX. Vicnonb3oBa-
HMe KOMMMeKca nonmcaxapuaoB MO3BOASET NpuaaTh 3afaHHble CBOWCTBa (OpraHofenTU4ecKue,
peonornyeckne) rotoBomy npoaykTy. ConocTaBneHbl pedynbTaTbl OPraHoenTUYECKON U MHCTPY-
MEHTasIbHOW OLLEHKM MOAENbHbIX MULLEBbLIX CUCTEM C MOMOLLBK MaTeMaTM4YecKo 06paboTku faH-
HbIX. [Tony4YeHbl pauMoHanbHble 3Ha4YeHMs MacCOBOW 0N pacTBOpa MOMMANEKTPOIUTHONO KOM-
naexkca XxnMTo3aHa W anbrMHaTa HaTpWUs B COCTaBe rOTOBOroO MPoAyKTa Mo TUMY «HaMa3oK» 13 BTO-
PUYHOTO Cbhlpbs TOCOCEBbIX.

KntoueBble cnoBa: neyeHb 1 MOJTOKM JTIOCOCEBbIX, MOLESbHbIE CUCTEMbI, KOMMEKC XUTO3aHa
1 anbrMHaTa HaTpuUs, OpraHoNenTMYecKas oOLeHKa, PeosIorMYecKmne nokasaTenn, MaTteMaTmyeckas
obpaboTka
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Abstract. The article presents experimental studies to determine the rational values of the
mass fraction of the polyelectrolyte complex of marine polysaccharides chitosan and sodium al-
ginate in the composition of model food systems. The basis of food systems is crushed and heat-
treated salmon liver and milt. The use of a complex of polysaccharides makes it possible to impart
specified properties (organoleptic, rheological) to the finished product. The results of organolep-
tic and instrumental evaluation of model food systems using mathematical data processing are
compared. Rational values of the mass fraction of a solution of a polyelectrolyte complex of chi-
tosan and sodium alginate in the composition of the finished product were obtained according to
the type of "spreadings" from recycled salmon.

Keywords: salmon liver and milt, model systems, chitosan and sodium alginate complex,
organoleptic evaluation, rheological parameters, mathematical processing

For citation: Kotov N. E., Poleshchuk D. V., Zayats E. A., Maksimova S. N. Determination of
rational values of the mass fraction of marine polysaccharides in model food systems from recy-
cled salmon. Scientific Journal of the Far Eastern State Technical Fisheries University.
2025;74(4): 38-46. (in Russ.)
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BansHue Bbibopa KOHTponbHOro ob6pasua Ha pesynbTaTbl
6noTecTUpoOBaHUA CHEKOBOMN NPOAYKLMUN

ExkatepuHa MupoHosHa MaHunwwuHa', Hagexpa JleoHngosHa KopHueHko?
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AHHOTaums. lNprBeaeHbl 3KCNEePUMEHTaNbHbIE OaHHblE MO OLEHKe BUSHUA BblbOpa KOH-
TponbHoro obpasua Ha 3HauYeHUs NokasaTenss OTHOCUTENbHON BMONOrMYecKom LIeHHOCTU CHEKO-
BOW NMPOAYKLWM N3 MaKpypyca Manoria3oro. Ha ocHoBe nuTepaTypHbIX AaHHbIX MPUBEOEHO KpaT-
Koe obocHOBaHMe Mcnonb3oBaHusa nHbysopun Tetrahymena pyriformis B KayecTBe UHOWKATOP-
HOro opraHmama gna bunotecTnpoBaHus. B paboTe fgaHa XxapaKTepuCTMKa KOHTPOSbHbIX 06pa3LoB
(cbipbe, NeHNYHas MyKa, KadeunH, nonydabpukat 4o 06paboTKM), OCHOBaAHHAA Ha KPUTEPUAX UX
oueHnBaHus. MNpuBeneHbl rpaduyeckme gaHHble AUHAMUKKU POCTa TECT-KY/bTYypbl MO OHAM OMbITa
Ha UcnbITyeMbIx cpefax. [aHbl pacyeTHble 3HaYeHWA OTHOCUTENBbHOW BUONOrMYECKON LUEHHOCTU U
K03ddUUMEHTbI BMOMOrMYEeCcKO aKTUBHOCTM UCCNEOYEMbIX 3KCNePUMEHTaNbHbIX Moaenei. CpaB-
HUTENbHbIN aHann3 NO3BONUA YCTAHOBUTb BAUSAIHME BHOCUMbIX PaCTUTENbHbIX ODABOK B COCTaB
peLenTypbl 3KCNePUMEHTalbHbIX MOLAENEN, a TaKXKe TeEXHONOrndyecku atan obpabotkm nonydab-
puKaToB. He3aBUCUMO OT KpuTepuneB Bbibopa KOHTPOSIbHOro o6pasLa ycTaHoBNEHO, 4To 6osee Bbi-
COKMe 3HayeHnss BUONOrNMYEeCcKOn LEHHOCTU UMENN NPENMYLLECTBEHHO 3KCNEPUMEHTaNIbHbIE MO-
nenu c nobaBneHMeM ropoxoBOro N3ossTa, KOTOPble COCTaBUM OTHOCUTENbHO Cbipbs 119 %, nwe-
HUYHON MYyKKN — 125 %, kazenHa — 64 %, nonydabpurkaTa 0o TepMoobpaboTkn — 116 % (cyLeHble)
1 113 % (>KapeHble).

KntoueBblie cnoBa: MakpypyC Manorniaablil, pacTuTebHble L06aBKU, BUOTECTUPOBAHME, KOH-
TPONbHbIV 06pasel, KpUTEPUM OLIEHKM

Ona yntnposaHus: NaHunwmHa E. M., KopHuenko H. J1. BanaHne Bbibopa KOHTPOSIbHOIo 06-
pasLla Ha pe3ynbTaTbl BMOTECTUPOBAHNA CHEKOBOW NpoayKuun // HaydHble Tpyabl JanbpbibBTy3a.
2025.T.74,N2 4. C. 47-55.
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Abstract. Experimental data are presented to assess the effect choice of control sample on
the values indicator of the relative biological value snack products from the small-eyed macrurus.
Based on the literature data, a brief justification is given for the use the ciliate Tetrahymena pyr-
iformis as an indicator organism for biotesting. The paper provides a description of the control
samples (raw materials, wheat flour, casein, and semi-finished products before processing)
based on their evaluation criteria. Graphical data are presented to show the growth dynamics test
culture over the days of experiment on the test media. The calculated values of the relative bio-
logical value and the coefficients of biological activity studied experimental models are given.
A comparative analysis allowed us to establish the influence of introduced plant additives on the
composition of experimental models, as well the technological stage of processing the semi-fin-
ished products. Regardless of the criteria for selecting control sample, it was found that the ex-
perimental models with the addition of pea isolate had higher values of biological value, which
were 119 % for the raw material, 125 % for wheat flour, 64 % for casein, and 116 % (dried) and
113 % (roasted) for the semi-finished product before heat treatment.

Keywords: small-eyed macrurus, plant additives, biotesting, control sample, evaluation cri-
teria

For citation: Panchishina E. M., Kornienko N. L. The impact of the choice control sample on
the results biotesting of snack products. Scientific Journal of the Far Eastern State Technical
Fisheries University. 2025;74(4): 47-55. (in Russ.).

BBeneHue
]l Oy dztsfls Bdsdztsedyd MEs2 ttyjdSd tr Bdzse s Mmr tg! w

Mo, ds d jets BdtsHBMIskYy dsmis! 8 HdzY ydeor - st
d fdhjoeorn ftosHkzCIktse BlstcOyOjls dzgj btsd ¢ Ysddyj
ftosf steydd d oLOddRdetsy odzdwdedj d&O EMmMetsjdzdi o st
Bdtelzj smY L O Mmyjds dg@kdmisyddrj dgiddilstass , o JlsO®Rd dzse,
Ui mMéd OCSIsdoedzr = ojhjMmlse d Ht., Cwlstster j dojdzdd & Is
sy 2¢O 1 Isdr fsCOLOI jdzj?2 MdLdzj dgdets dzi sBrRtsSHJ BB H
ffso s h 8 LHGEEE]L S yjdsejco [ 1

R dzW z L Setrghymena pyriformif tc j H Mls Qo dzW j Is M2 kdzdo j o O
Msdteseo Odzdd, MStsd Sk j VY idsd®dgts@ap@dzis)€ of 4y dzlf tels jyds.
s lsfpw k& eor mMhdrn tttcOddL Bdso. Clkils BJStoststce OdzdL &3
ydtedzr » CdMmdzsls, bkedzjosHtse d oadlsORBddese, COC d o3
o COyj Msdfls JsgMmisH dzv sy j dafjqdzdptfiidsizts cfdchif Jipt =2 f tetsH 2 €
Motsi?2 ftosMmistslsj d BTetiialymendspyrifowr@dsieddet i juddp O Is dzOH J X
ftesdLotsHddr §j] HOdzdzr |, O cdzzBtsCtsj] § sded BOdedy 4V
odls! Codduj Misej dedz" | § s CaAsfdslej dfd sYddsdgtsectsl2y j4HEMS2C IC
HEj et tsBi jCIsO, BdZzOGEBHOtY yJj Bz sy des ff sdzlz yd |
ftotsd3r h dzj dedets s d6]l.d deOESd [ 2, 4

Jyj &z 0 sedscedyd MEs?2 yJj ddesimisd ) My sd L s9 Od
dzd | Blsdetsd Iy jdedstsdmyds?d §gihjde s¢ dzO@ dMMmdzj Hizj dstsds dBOIs j t
Yyt HOjIk ftsCOLOLjd tldshdlsjd ds2 Bdtdsedyj M
tcso OQdedd BddMyr lsOded?2 fjtcjH MMdzi Hse Olsjdzi &3 L Oy
et SBELOE WOMdsO&k sGedyj MSdd SOLORIY®B §sH ti
sfteJHjdzjdzadd [1 A Hdzv McOodzj dzedv o COyjfMmlsej 1 IsOdzt
ftesHizC s ( MisCO@eHjCfeds, dz" @dz' BEZdZ3ddz d Is. H. ), OdzgOdzse (¢
Msmssmegd ( sk OBtedS Ol d Is. H.) [2].

s B3 dzj ¢ mdz' OdzOdzd L dgj MStsdzr Cdn L dzOyj ded?2 4§ s5CC

)
cOL dzd ydz' = 9 0OtdOdzlstse Cdzlstctsdz dgf » tSBKOL ytse, st
i tc

dZzsedyj mMSdna syj Mmse dzO € O usiffdsjonts] dixf detdztsys]t=lz fry r diEO f
BsIsr .

48



MULLEEBbIE CUCTEMbI

O61beKkTbl N MeToabl UCcnefoBaHNN

{Bl JCIOBd dMmMmdzj Hise Oded 2 Mmdzzy dadzd + MY J tod d3d dzls (
ydd, dLetltsodjddy j o Mmtsle jlsmsadd Mt Maj ks (
I sfdse bk § tH Cusjcd’S die S L dfEsdIsT ftejHr HEN R d ffdz

Maxpypye MATOTIATHET

PazmopasiEa Hite, MOTIKA

!

Pazpenka Ha dume

!

ToHEOE HEMETBUEHIHE

!

?A CTHT eMbHEIE o0aBKT Crennease
EKOMIOHEHT OB CHCT eMBI

(1:3)

JECTIepHMEHT ATBHA A
MOOENE

TeproobpaboTra

[
L] *

Cymxa, 43°C/4 u Oocxa prEearme (gpuTiop)

| I
!

EHUTEETI{IJUBBH]’IE

+

AHATH3 PesyIBTATOE

EHUTEETHIJUBH.H]’IE

tdfm. 1. dwn]jBO fteso jHjddWw 1 S jtoedd3j dzlsOdz! dats?2 tcOB 51s
4 sMis O Ddrjs dzts O d3d
Fig. 1. Scheme for conducting experimental work on biotesting snack prodootpiled by the atbrs

]l MmMtske jlMmisadd M §tMmlsOo dzj dzdets? yjdzr ¥ d Efmdzts:

9 OdzdWw tsfftejHjdzjdzgr Ctsdzalstetsdz dgr j tsBteOLY" (sf), ~rC

dzdw ftedojHjd © IsOBdz. 1. 4w yjdzs BEZHtBMlse O Mmtsy

sOQdlzr &3 fzlsjds, d HftedoeojHjdeder = SCtodlsjtedjo By dz d

G sdziziBdERC toztolz ) O dzts GO L dad; Y dayL gl CIC,; O Ligjtaf@iEzy T jLoj" d2] c
fcdz2EW OBtcdC O ¢ HB IsjtcdiistsBtcOBBISC (.

v OB d&ZdYyo 1

MOtcOCIsjtedMIsdC O CBdzlstesdz! dzf » tsSBtLOL Yts

Tabe 1
Characteristics of control samples
g AOCIsste /| s Sstdlsjtedd Syj dzg
1 4Tl | | GOCwmkiepm |fdrdsEscdulmisl sELH]2M

LHOdzdd BESGONMN j dedets?2 ff tetsH
[BGmdzse Odzdj o' B G Of Istzueds

2 t Omisqlsy d deO" HBBOOEL |y oy kjndesdsedyuj s qn
3 JJdst / COoLidd[yidzfO BJjdEtsoatsers § i
g |Vdras@sedUIMEd? L BOY ] o ko oddj of BBEO MY &

W OBtedCOlsT Cf (HE

49



ISSN 2713-3222. HAYYHbDIE TPYObl OAJNIbPbIEBTY3A. 2025. N2 4 (T. 74)

ltesyd M Bdlsi Misdtetsjp OEAfte] 1] diisdadig] HzdzO\ J dzd 2§ &
WjMS 2 vy, dedesflsd odLEzOdIL qetse Odz dzO Mo j &Bj, ©OL &
kEHGS B2 fso jHjddW OdOddL O [2], §tjHilsOs dj dzdzs

x>

~~

@ YCI

39M CHEKH

¢ )

ot 1o g
HHEHH%m => (tas)

\ T'oMoreHu3anus HuakTuBanusg 80°C/20MuH O\'[‘IMGHH(‘]

o= T

TEeCT-KYJIbTYPBI

1l GB@ECkEdvy - 02w {}

Omnpexenenue
KO/IHY€CTBA KIE€TOK

11 iSHlszg L te o1 {

nnll
AV
o=

I ClsloufHGtslstsaQ(

| [

PacueT moka3areIeH
OHO.TOTHYeCKOH NeHHOCTH

tdf. 2. dnj &0 ftetsy] figfsn lseOdp tsizg jditsls Ote tsas@dadfyd
Fig. 2. Schemeof the biotestingprocessCompiledby theauthos

Messke jsMisedd f @jbssHduimMidid tof Csdj dHoOyd!
sk jiGjsofdk s, fa®OMAd C2 MudbOojlshy, dBj d
iMEBs?2 WPy wMEMEFcOjls BFOCHIBEzRO d dOmisk
s, COC fsCOL"o90jl ftOClsde O, ddzsj dzeffd e dats
90 1My jteddj delsdtclzj disr = MtejH, Ctslstster j o f
d Ustindsedlz ¢ cdig W d3j dev j dstsfls s T8W Anlzlsa Otd! difejL ]
24 y tfmikzh jhseodvdd ftsHmyjl CdzjlstsC, HT
d de udfdzs jtewjls ydLdzj mf sMtssdetsls! d
Is dftadsjoHCipii]@e dzj dz @ © HJddzZOBdSCJ MO Ckzdz Szt
nOteOCIsjtedMmMisdSd kMoaOdo O distsMmisd T L 1 U2DGEY H L
Is Bqtsdztsco[qc;fr]gtsﬂ OCIkdodesmisd (s1¢), SCtlstster 2
fJdted nSH ks WBGOR JisHAPc@z ¢ § totsHBsd) dIsd dz datsls d
O dqdW kL stedd o MOydodzOtodzzse W OL k.

WW OO E g 11
FFEo 2F0ogoood
EQQ__‘m'ﬁ_xQ—’C =TT
TCIG- go
Q—.

3

PesynbTatbl 1 ux o6cyxpeHne
tdLizdz IsOIsT Bdtslsj Misd tctso OdzdTetralbymengyii@ sy HicE s C
sfrisO dz0 Mtej HOR M ¢f d&iS5s( ftoj HMIsOo dzj dz dzO ted M

50



MULLEEBbIE CUCTEMbI

Bgs 3 —e—1 h j dzd Y dz0
2E. 30 —
E‘-‘Qgé 25 £ | Btesatser
L BF 20 qL tsdzv Is
7oy y/4 A\ 1t ydzj o 0
8E% 1 / NN { o Ow
©
*5 ST ¥ —%sbkCbktlkL d
0
24 48 72 96 120
lesHBd dlsj dz desfls! tsflsO, 1

tdm. 3. 1 ddzOod3d ¢ Detrahprigtsp@rifodigiz@ L gteg R OR, MBHJ oy Oh ¢
f sdzz W OB tod ¢ Qs fiy IsTew lslay tetABsdlz o
Fig. 3. Growth dynamics dfetrahymena pyriformisiliates on media containing EM
semifinished productsCompiled by the auther

@ 40 .
@ . —o—1 h j ded Y dzO
a2 _ 35
E)g 30
E‘.-C:’§, RYEN | BesRtse T
7 sE 20 / / \ L t6j ydsj o O
Eég 15 x %
n>p 10 V = tdimse OW
n g 5*7 -
o 0. = —*—skCktlzL dz
24 48 72 96 120
ltesHisd dlsj & desfyls: tesflsO,

tdm. 4. 1 ddzOd3d ¢ Detrahisrigtsp@rifocnigiiz@ L e B O, MBHJ te) Od H~ ML
MisOo (xy s tc O i3
Fig. 4. Growth dynamics dfetrahymena pyriformisiliates on media containing dried EEompiled by the

authos
40
jQoa“35 ——1 h | dzd y dzO
@ = 4 Y
£
L’)Bg 30 }/\-\
£23 / O\ X | At !
ng 20 / - \ Ltej ydzj o OV
HBed 15 \
wz® ¥ N\ t dfse Ow
ULE S
E 5 - S —*—skCRktolzL dzal
0
24 48 72 96 120
l esHisdy dlsj dzt detsfyls! tetsflsO, 1

tdm. 5. 1 ddz0 3dsGchetahprigtp@rifodnigiz® Mtej H O, MBHJ 6y Oh
YOt fzf.J] wtsMisOo dzj des O Isstc O dzqd
Fig. 5. Growth dynamics oT etrahymena pyriformisiliates on media containing roasted EBbmpiledby
theauthos
I sz yj dzdzr | GcteOWdud MSdJ GFzHAmSIS OfsdeV EiLteftod o dgits
Zsoz tOMmMyjltse s SB]JHJgEZsdd: (KOS dz( cdM. 6

51



ISSN 2713-3222. HAYYHbDIE TPYObl OAJNIbPbIEBTY3A. 2025. N2 4 (T. 74)

- 0O

Sy 150 119,4

—_ e , 116,7

4 .- 95,6

89,7 :

g# 100 -

BSQ 91

8g° 50

oy

—
hey 0 : : : : ‘
«Q | ClesRtspBPUdz) 9 @itse OF C Iz to I hdgOded y dzO W

LY sBZEO ®ECO &zCO «&EzSO
t dfm. 6 . Jsdesmdlsj dz2 dzOW

u 5 ) ls O Odzjs datis O iz q

Bdsdsedyj S Ov .y  dedzsfls

Fig. 6. Relative biological value of raw snacks (control: macru@mnpiled by the auther

. 135,5
N O 140 | 1248 I 121,9
] 108,3 06,4
_;;’E 120 ~ 94,9 |98-1 93,8 el 02,9
— 100 - !79,3
27 80 61,8
g?j 60 - g48.7
Py 40 -
8 20 - . L -
§4] 0 ‘ ‘ ‘ 7
: I BEEEBo ) @) Udzj o O Jdse®Y GECE L ZOw
qL sdv s BZC O
e.h.< me(_f_"e.( ne‘P_‘_e.< m e |
tdm. 7. [ldshdlsjd &Ov sBdsdscdyj s ow vyj dzdzs

(S Bdelstetsdzr  f h j dzd te HO@ep laitdrt€LiBdy d
Fig. 7. Relative biological value of the studied samples (control: wheat.f@ompiled by the auther

z .80 744 725

o . 20 | 642 % , 635 627 68,9 66,9

B 1539 58,6 55

. 260 I 53,1 51,4

H » 50 - 482

_;]"g 40 31,8

‘U_b30 ] #28,9

& 720

a i

3 10 e - . . —

a 0 ‘ ‘ ‘ ‘ ‘

— | Blesr o tR] ydzj ofOf Mse Gz ¢ oz U dz@ vdzd y dzO
JLBdv s &z¢ O A O) &S¢0 &S¢0
(_.h.( me(_x_'*e.< 'rlef?_‘_t*e.< m e

{dff stshdlsjd dov sdsescdujnsor yj deshs! dBhkpa iz d

Q9 Isstc Od3d
Fig. 8. Relative biological value of the studied samples (casein co@ot)piled by the auther

52



MULLEEBbIE CUCTEMbI

U

3 200

<3 200

Eu 142,9 130.3
£ 150 1217 :

86,1

ES_J 100 84,6 84,7

1|

Jo

¥o) ﬁ 50

—s
_w | | | | | | | |
o O
0 | Btetsh ot Yydaj otOfftse Gz € k2 toz U dzQ vzd Y dzO W

dLBsdvls B¢ O &zSO BzCO  &zSOo

x 7 e . m e “ h e . m e

€« < < < — < < < —

tdfm. 9. [ldtsmdIlsj dz2 dzOw B d 5 dzts® de @) MBOV ( § Sdaktsfliplsz o ) fipd
Mis 0o Gry Wzts tc O BB
Fig. 9. Relative biological value of the samples under study (control: raw sanGoeg)iledby theauthos

tdLlzdz Ol McOo dzdlsj dzv dzse 5 OdzOdAPL O fH A G ts Bdigd3 S
todjgdaSq d dMmftsdy LEzj Bsets Ctsdastesdz' desets tsBteOL YO

v OB d&dYyoO 2
J1 A (%) o LOsadmMddtsMmisd sIs MfsmMsBO Isj cdi3stsB tcOB t
Table 2
RBV (%) depending on the heat treatment method and the type of plant additive

t Ofisdilsy tizt| | Od di3j dzts o O v s Isj RSB OBSISS
BO9oCO | ktesdz dzetse ts mr ter j fqkzh j dzr j N Otej dzr j
| Blesotso " 2 1 119 - -
2 125 136 108
3 64 74 73
4 100 116 113
L] ydzj o O 1 59 - -
2 62 49 95
3 32 29 64
4 100 85 200
t dtse Ow 1 117 - -
2 122 98 79
3 63 54 53
4 100 86 85
skCEtelzL dzg 1 90 - -
2 94 106 103
3 48 59 69
4 100 122 143
10 dzd Y dzO 1 96 - -
2 100 100 100
3 51 55 67
4 100 107 130
1d3d HftedeosHdlsmw OdOdzdL [1 A €[, O dd3j dddzts § J
Ctedlsjtcdjo ofr Btste® s .
stedlsjted?2 ByjdSd WdLdsdsddmyjhy et dss sk O fi s c
ysts dimdziHbkzj & j o &OMistswh j2 ©woesls] ©OMsdl, d d
ftedotsHwls € tsBtSGOM jdeds d3r M j ydes?29 Is§ OLA %O tistizldcdz jinls

53



ISSN 2713-3222. HAYYHbDIE TPYObl OAJNIbPbIEBTY3A. 2025. N2 4 (T. 74)

ltced BtsMdtso Odzedd o' BBtcO SR sdej delstse toj yd f izt
tdMmse OF BzCO Mftsmsemlse 2zt Is Ea;&du;@d“ L dzOyj dzq 2
9JIsMmlse j dedets, o MtOodzjdedd M §h jdedydes? dBZEB2 (s

[sdesmd s Pdzv @Elsidscts B 2SO (SOLjdds) dzOdor Mh dj
Mets?2 yjdedetsMmisd, o MweOodzjdedd M Htekzeddid BGBtOL yod
CotcniBotEs JLBsd"SO  ttdhMsets?2 &kSd d mMshlsOs ddd
b 56 dzO fi) dats dzq’lthsOlsllsthisz@tslls@dzdz'fr]dz,tGqu’ te OL dzd ydz' o3d
s fskjtY Bdtsdscduj MSs2 yj ddsfilsd, StkttOw daj
SHdtsBEZ L &oyjdds [2]. 1 sdkb J&&f' OB { C MY J
dzfj Mmtce dzOfm "lenWOfllelIﬂsdays § dedetz@f $ delisste s MY sfy
doOdzedj ot Wttdlestcj dOfteslsde MfsMmMseMmlseakjls ko
2 YJ dedzts ls d [ M HBBOodzj dzd j d3 Gtej ydzj o 52, Clz¢
rd3sd tsBteOL yoOdid ] 5 LB jte20m Isyotscp ] frp refiplactsdhas@dzddy d L ts d
duydes?2 dBECts2 1sOCy] fHtdeojdzs ¢ dzj CBlsstesdizz k¢
j dedzts. 15 ofj2 ojtswisdshisd, d&O L dOyjddw ¢
d, O fcHsdydlsjd dshls! ftsyj nMno.
v WQEAWisdCd kMoOde Oj dssfisd Cf ftsdLojdd to

® sOBdz. 3.

-

d
2
tc
¢
d3

WSS IX WO
Fo =~ "o

0O+ 0F &G I
ﬂq—&

I
Q—.
8

vOBd&Zdyo 3
s1 ¢ 9 LOsadMmdddisMmisd s MftsMsBO Isjted3stsBtcOB BISE C
Table 3
CBA, depending on the method of heat treatment and the type of plant additive

t BlsdIlsj dz@ dzOw s smMsB Isjtcd3dssBtcOBBISC d
" te" § fplzh j dg § A Oted dg" §
| Stesaser 2 1,3 1,6 2,3
Lt ydzj @ Ow 0,7 0,6 1,9
t dimtse OW 1,3 1,2 1,7
skCkztokzL dzOW 1,0 0,9 2,2
1 hj ded ydzOw 1,1 1,1 2,1

RLO jMisdets, ylsts yjdz orhj fmedz&€esPyi isggd & @k d o d
] " MsCdy LdOyjddy fsCOLOIjdv si1 ¢ Blsdgi yd dzr
s & yYyjdzsdd S stetcj dzdtclzjls M orh jftcde jHjdeder &3 HO
JyidzedoOw odzdwdedj odHO ttOMisdlsj dplstesc@ZOH BB ¢ d J
dedw Bwlsdgj yjdz@ k£ fMmrtwer i d of Mizh jdzder 7 BBOL Yytsa
2 BzSd, O IsO¢YJ YOtjde" » M HBBOodzj dzgd j d3 G BBteisH

3aknoueHune

CCMY jtodd3j dzals Odz? des f sHIse jtoeH d dzd + WW jfif Isdffg fiasdgist t
dzdj &3 ddzH d € Ols stcdzs ¢ 5 Tetatiyhdpdyrit@nis  deWdizv tstoyfiddzS d W d L
Miets oatsLHj2Mlsodw Ctli3f sdzj delstseo ftcd t©OLtcOBSISE
tcOL dzd ydzts?2 dzOf tcOo dzj dzdztsisd, §ted BSHdsBOdEPT d t
dztsdztscqu;fnt;tsc;ts ftesyj MMO dtd o' BB ttOydtsdzOd: dz
sl dzj S mMdzr 2 OdOdzdL Y sdzZEYjdeder = + €M j tod dzgj dzls O
Oljdzv [1 A fLosdzdd EmMisOdtse dls! o dzdwdedy o detsmd d3
MY jomsdOgg' dz" = BsH jdzj 2, O OS] bjrdtsdzsedyd Mm<d?2
Mdks tsls Ctwedlsjtedjo o BtcO Codlstotsdz! dgsegts BB OL
odzj dets, yYybt Btsdzjj or MsCdj L dzOyj dedw BdtsdZtedyy
jtod a3 dels PdzdztsH j dzd fy HtsBOoa dzj dzd j B3 CctetsnBoatsets dL s

54



MULLEEBbIE CUCTEMbI

fqr ts4 w119 %, {fiMPRdeEd Ydets B6CHBLE% Lzl sdz2W OBted ¢ OO H s
116 % (fkhjdr j Cf) d 113 % (30tejdr j Cf).

vsOCdd3 BSBOL A, tjLblzd Ot jBfftfslsg Hdallc tsd Dt tz' |
Mdzj Hseo Odzdz" = WWOMISdIsj dz! dz" = HESBOOBE M yjdzr¥ ©BIEG
hjydes?2 IS Oded BOStokztczMO BOdE &ZOL 56 5.

CnucokK NCTOYHUKOB

Yd
dzd

JbsHduimMedy tj Ctsd3jdzHOydd ¢ daedjdedy
dzj
o 1

1. |
sl ®&de) € (klseo. wkCtsotsHdIlsjdzjd3 v tcOo
j Cls sd3 1 RR ¢cdedjdzr HJilkj2 d foHtesMIsCE
&z2eddz 5. 1., zkdzecddO [. 1., 1jltetse 1.
dzsmisd M to H dff ~f tetHdad jlsdmte iffse @0 @ dass c OW
006
H

dfl’]fr]dZJHISE)OdZdW mMets2MmMlse Mmrt:w  §tetsH
S . ltesimy S s9 . S B3 s 5 SJ d3j s MQ
1
dq

2. 1. BhtsedOL ByGdxs JUIMEBY MY,
l ¢ my R[, 1990. 10 M.

RMOjeo [ . s., [ Bdess | . <
¢ Ists:b dndzif bsidgste d ¢ 1dc ) [dntelZef Asdyddilsdz
0. 1. 4. 70
ssHdud mMCdd OMmfjscir d fwLOC
Yy mes?2 d ¢ , HtwtsHikzCIlsse X do tsif@ez s ®igls o
dzse s d yJdSmEdesdsd € dzv 60 Oglstste LS. €é H 1 RR

7. 10dzydhdaz©, . [ . vjimrdsdzteduiméd?2 1t ¥WjcCls
B3O~ dzO 1sfndzis d @ hjydess?2 COdzd BOSCHktckzMO BOdEE d
1 OzydeiziH'ls 1 Odz! t6" BolskzL O. 1TA2@B2D®I 10.48612/Fakybvtuz/20Z2- 4 .
08.

g Ow
w
A

[ 5
11

c

Q-
§o
N

CsepeHus o6 aBTopax

E. M. MaHunWnHa — KaHANOAT TEXHNYECKNX HaYK, OoLeHT Kadeapb! « TeXHOIOrna NpoayKToB NnnuTa-
Hua», ORCID: 0000-0002-5069-0316.

H. J1. KopH1eHKO — KaHaMAAT TeXHUYECKUX HayK, AoLeHT Kadenpbl « TeXHONorua npoayKToB nuTa-
Hua», ORCID: 0000-0002-7161-622X.

Information about the authors

E. M. Panchishina — PhD in Technical Sciences, Associate Professor of the Department of Food
Technology, ORCID: 0000-0002-5069-0316.

N. L. Kornienko — PhD in Technical Sciences, Associate Professor of the Department of Food Tech-
nology, ORCID: 0000-0002-7161-622X.

CraTtbs noctynuna B pegakumio 17.11.2025; opobpeHa nocne peueHanpoBaHus 24.11.2025; npuHsTa
K ny6nunkauum 25.11.2025.

The article was submitted 17.11.2025; approved after reviewing 24.11.2025; accepted for publica-
tion 25.11.2025.

55



HayuHbie Tpyabl JanbpbibBTy3a. 2025. Tom 74, N2 4. C. 56-64.

HayuyHas cTtaTbsa
YIOK 621.565.943 DOI: doi.org/10.48612/dalrybvtuz/2025-74-06 EDN: DFNOBC

O6ocHoBaHne 3¢pPeKTUBHOCTM NPON3BOACTBA NULLEBON NMPOAYKLMN
N3 BTOPUYHOIO Cbipbsi TUXOOKEAHCKUX slococen

HeHuc Bnagnmuposuu Monewyk', AnekcaHgp Muxainosuy Kaiko?,

HukuTa EBreHbesny Kotos?

=3 [1anbHEeBOCTOYHbIN FOCYAAPCTBEHHbIN TEXHUYECKIMI PbIOOX03SNCTBEHHbIN YHUBEPCUTET, Bna-
AVBOCTOK, Pocecuma

Ttym1988@mail.ru; ORCID: 0000-0002-0818-1542

2 kaiko.am@dgtru.ru; ORCID: 0000-0003-0066-0001

3 nkotov117@gmail.com; ORCID: 0009-0001-1290-1346

AHHoOTauums. NpencraBieHbl pacyeTbl OCHOBHbIX 3KOHOMUYECKMX NOKa3aTenemn paboTbl Npo-
M3BOLACTBEHHOIO NPeanpusaTUSa No NnepepaboTKe BTOPUYHOTO Cbipbs TUXOOKEaHCKNX nococel. Pac-
yeT 3KOHOMUNYEeCKON 3PPEKTUBHOCTU NPON3BOANNCS MO ABYM NPOU3BOACTBEHHbIM MoaenaM. Nep-
Bas MOLeEeNb BKOYaeT B ceba NPOM3BOACTBO M3 MOJTOK JTIOCOCEBbLIX MOPOXEHON NPOAYKLUNM, U3 Ne-
YeHU — KOPMOBOW MYKU U pblbbero xupa. BTopaa — BbINyCK nawiTeTa U3 NeYyeHn 1 MOSIoK jlococe-
BbIX, @ U3 OCTaTKa MOJIOK — MOPOXeEHON npoayKumnn. B paboTe yunTbiBanu 3atpaTtbhl Ha NPON3BOA-
CTBO NMPOAYKLMW, BKIOYAKOLINE CTOMMOCTb Tapbl U Cblpbsa MO BHYTPEHHUM LeHaM. PedynbTaThbl pac-
YeTOB MOryT BbITb MCMOMb30BaHbl AN 060CHOBaHMSA paclIMPEHNs aCCOPTMMEHTa NPOAYKUMUN, KO-
TOpasi MOXeT BbITb pEKOMEHA0BaHa K BHEAPEHMIO Ha NPeanpuaTuaX, 3aHUMatloLnxcs nepepaboT-
KOW 10COCEBbIX.
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Abstract. The article presents calculations of the main economic performance indicators
of a manufacturing enterprise for processing recycled Pacific salmon. Economic efficiency was
calculated using two production models. The first model includes the production of frozen salmon
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products from salmon milt, and feed flour and fish oil from liver. The second is the production of
liver paste and salmon milk, and frozen products from the rest of the milk. The work took into
account the cost of production, including the cost of packaging and raw materials at domestic
prices. The calculation results can be used to justify the expansion of the product range, which
can be recommended for implementation at enterprises engaged in salmon processing.

Keywords: salmon, secondary raw materials, recyclable waste, economic efficiency, prof-
itability, revenue from sales
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Production costs (model 1), thousand rubles
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Comparative characteristics of the technological model of recycling of secondary raw materials
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PaspaboTka Mep npegoTBpaleHUss 3KOHOMUYECKN MOTUBMPOBAHHOMN
danbcnpukaunm MosIOYHOM NpPOoAYyKLUN
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AHHOTaums. B ycnoBumsax coOBpeMeHHOM 3KOHOMNYECKON HECTabUNbHOCTM KPYMNHbIE TOProBble
CETU BbIHY)XXAEHbI MPEeANnPUHUMATL CTPaTErMYECKME NHULNATMBBI MO ONTUMM3ALLUN 3aKYMOYHbIX LieH
C Lenbto obecneyeHns LLEHOBOM AOCTYMHOCTM NPOAYKUMM 1 NOAAEPKAHNUS CTabUAbHOMO YPOBHS NPO-
Lax. B pesynbTaTte aTOro npouecca HabnogaeTca TeHOAEHLMA K YBENMYEHUIO criyvaeB danbcndurka-
L1 TOBapOB, YTO NMO3BOMSET MPON3BOANTENAM MOLAEPIKMBATL HEMPEPLIBHOCTb NOCTABOK. [119 KOM-
neHcaumm ybbITKOB NPOM3BOAMTENN NPUBEratT K pasnmMyHbiM MeTodam danbcudurkaumm, BrYas
NCMOfb30BaHME HEeKayeCTBEHHbIX MHIPEeOMeHTOB, HapylleHne TeXHOMOMMYECKUX periaMeHToB U
Laxke nonfesnky conpoBOAMUTENIbHON AOKYMEHTaLMN. ITO ABNEHNE OKa3blBaE€T 3HaYMUTENIbHOE BNUSA-
HMe Ha Ka4yeCcTBO NpoayKLUMK, NOTpedbuTenbcKne NpeanodTeHms 1 obuyto cTabunbHOCTb pbiHKa. Of-
HVM N3 KtoYeBbIX GaKTOPOB, CAEPXKMBAKOLWMX pacnpocTpaHeHne danscnudmkaunm, sBaseTca BbICo-
Kasi CTeneHb CMOXHOCTU €€ peanusaunn. CyLlecTByoWmMe METOLAbI KOHTPOSSA M MOHUTOPUHIa Kave-
CTBa NPOAYKLMM, a TakxKe CTPOrne perynatopHble TpeboBaHMA CO CTOPOHbI FOCYAaPCTBEHHbIX Opra-
HOB CO3[at0T 3HaYUTeNbHblE Bapbepbl ANF HeAOBPOCOBECTHLIX NPON3BOAUTENEN. B cTaTbe aHannsn-
pYKTCS COBPEMEHHbIE TEXHOMOMMU, UCNOMb3yEMble AN MOHUTOPUHIa KayecTBa Ha BCeX 3aTanax
npou3BoACTBa npoaykumn. [daHHble MeToabl obecnedynBatoT onepaTUBHOE BbIABEHWE MOTEHUM-
alnbHbIX PUCKOB N MOATBEPXKAEHME COOTBETCTBUA NPOAYKLUNM YCTaHOBAEHHbIM CTaHAapTaM, 4To Be-
LET K CHMKEHWNIO YPOBHSI 3KOHOMUYECKM NpefiHaMepeHHon danbcudurKkaumnm npoayKumm.

KnioueBble cnoBa: 6e30MaCcHOCTb MULLEBLIX MPOAYKTOB, Panbcndunkaums, npocnexmnsae-
MOCTb, LUMPPOBbIE MHHOBALMN Ha NMPON3BOACTBE

Ona untnpoBaHus: NMonosa C. T., Kptokoea E. B. PazpaboTka Mep npeoTBpaLleHns 3KOHO-
MUYECKN MOTUBUPOBAHHOM danbCuduKaLmm MONOYHOM npodykuum // HaydHble Tpyabl Oanb-
pblbBTY3a. 2025. T. 74, N2 4. C. 65-73.
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Review article

Development of measures to prevent economically
motivated adulteration of dairy products
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Abstract. In the context of modern economic instability, large retail chains are forced to
take strategic initiatives to optimize purchase prices in order to ensure product affordability and
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maintain stable sales levels. As a result of this process, there is a tendency for an increase in
cases of falsification of goods, which allows manufacturers to maintain continuity of supply. To
compensate for losses, manufacturers resort to various methods of falsification, including the
use of substandard ingredients, violation of technological regulations, and even forgery of ac-
companying documentation. This phenomenon has a significant impact on product quality, con-
sumer preferences, and overall market stability. One of the key factors hindering the spread of
falsification is the high degree of complexity of its implementation. Existing methods of product
quality control and monitoring, as well as strict regulatory requirements from government agen-
cies, create significant barriers for unscrupulous manufacturers. The article analyzes modern
technologies used for quality monitoring at all stages of production. These methods ensure the
prompt identification of potential risks and confirmation of product compliance with established
standards, which leads to a reduction in the level of economically deliberate falsification of prod-
ucts.

Keywords: food safety, falsification, traceability, digital innovations in production

For citation: Popova S. T., Kryukova E. V. Development of measures to prevent economi-
cally motivated adulteration of dairy products. Scientific Journal of the Far Eastern State Tech-
nical Fisheries University. 2025; 74(4): 65-73. (In Russ.).
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HayuyHasna cTaTtbs
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N3meHeHue CEeHCOPHDbIX CBOMCTB MbILLEYHOWN TKaHM pbl6
nop sJiindaHNeM TepMquCKOﬁ 06p860TKI/I KpaTKOro nHTepeasia BpemMeHun

Tamapa MunxannosHa CappoHoBa', EkatepnHa MupoHoBHa MaHuunwmnHa?,

BukTopusa BnagpumupoBHa KpauieHko?

=3 [1anbHEeBOCTOYHbIN FOCYAAPCTBEHHbIN TEXHUYECKNIA PbIOOX03ANCTBEHHbBIN YHUBEPCUTET,
BnagmsocTok, Poccus

Ttsafronoval933@gmail.com, ORCID: 0000-0001-8394-2092

2 ekaterina.pan.8@mail.ru, ORCID: 0000-0002-5069-0316

3 victoriy_vl@mail.ru, ORCID: 0000-0001-8394-2092

AHHoTauma. CocTaB U XapaKTePUCTUKM CEHCOPHbIX CBOMNCTB MULLEBOIro NPoAyKTa B 3Ha4M-
TENIbHOV MEpe 3aBUCSAT OT CbIPbsl Y TEXHONOMK ero nepepaboTku, B TOM YMCIIe LWINPOKO UCMOMb3Y-
€MOoro npotecca Tepmuyeckorn obpabotkun. B paboTe nccnenyertcs MbilleyHas TKaHb TPeEX BUAOB
pbl6 poga MakpypycoB (Macrourus), CEHCOpPHbIe CBOMCTBa KOTOPOW NOABEpPranncb BO3OENCTBUIO
TepMunyeckorn 06paboTKmM KpaTKOro MHTepBana BpemMeHu. B akcnepnMeHTe NCNONb30BaHbl CpefHmne
napameTpbl TepMudeckon obpabotku: T=100 °C, _=12 MWH, pa3aesieHHbIX Ha MHTepPBanbl NPOaO-
XUTENbHOCTbIO 3 MUH. CrioBECHOE OnKMcaHne CEHCOPHbIX CBOMCTB OOBbEKTOB MCCNEAoBaHNA Npeny-
CMOTPEHO B KaYeCTBE UCXOAHOM MHOPMaLMN, COMPOBOXAAEMON 3MOLMOHAbHOW reOHNYECKON
OLLEHKOW, KOTOPYHO BbIMOSHAMNA 3KCNepTHas rpynna. KonnyecTBeHHas oLeHKa CEHCOPHbLIX CBOMCTB
npoBoAMIach Ha OCHOBE MHTEPBabHbIX CeMUBaNNbHbIX WKas, pa3paboTaHHbIX aBTOPaMU AA KaXK-
LOro eAMHNYHOro NOKasaTena CO CIOBECHbLIM COMPOBOXAEHNEM Kaxaoro banna. YcTaHOBAEHHbIE
N3MEHEHUSA CEHCOPHbIX CBOMCTB MbIWEYHON TKaHW pbl® NOA BAUSHMEM TepMUdeckon obpaboTkum
KpaTKOro MHTepBasa BPEMEHW B LLESIOM COOTBETCTBYIOT NOAOOHBIM PaKTaM, N3BECTHLIM B TEXHO-
oMM BoAHbIX BropecypcoB. YacTHble peXMbl BbI3blBAlOT MU3MEHEHMWS CEHCOPHbIX CBOWCTB C UH-
OMBUOYaNbHbIMU Pa3fINYUSMK, KOTOPbIE MOSIBASAKOTCA B pe3ysfibTaTe: KauyeCTBEHHbIX NBMEHEHUI B
OMana3oHe NMOMOXUTeNbHas — oTpuLaTeNnbHas; NpuobpeTeHuns, 3aMeHbl UAN NOTEPU eOUHUYHbBIX
nokasaTtesiei; UAMeHEHMA MO BPEMEHN MHTEHCUBHOCTM OCHOBHbIX MOKa3aTesle KayecTBa; CTauu-
OHapHbIX NepnonoB (NOSIHOE COXPaHeHWe CBOWCTB) B npefenax akcnepuMmeHTa. [[eQoHMYECKYo
OLEHKY MOXXHO PEKOMEHA0BAaTb MCMO/Ib30BaTb OAHOBPEMEHHO C APYTMMUN BUAAMUN U3YYEHUSI CEH-
COPHbIX CBOMCTB UMM B KPUTUYECKUX MO BPEMEHU U KapaM 3KCMePTOB 06CTOATENBCTBAX.

KnioueBble cnoBa: pbIbHOE Cbipbe, CEHCOPHbIE CBOWCTBA, CIOBECHOE ONMCaHWe, refoHnYe-
CKas oLEeHKa, TepMmnyeckasa obpaboTka

Ona untupoBanuma: CadppoHosa T. M., NMaHunwmHa E. M., KpaweHko B. B. lameHeHne ceH-
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Abstract. The composition and characteristics of the sensory properties of a food product
largely depend on the raw materials and processing technology, including the widely used heat
treatment process. The paper examines the muscle tissue of three species of fish of the genus
Macrourus sensory properties, which were exposed to heat treatment for a short period of time.
The average parameters of heat treatment were used in the experiment.: T =100 °C, _=12 min,
divided into intervals of 3 min. A verbal description of the sensory properties of the study objects
is provided as initial information, accompanied by an emotional hedonic assessment performed
by an expert group. The quantitative assessment of sensory properties was carried out on the
basis of seven-point interval scales developed by the authors for each single indicator with verbal
accompaniment of each score. The established changes in the sensory properties of fish muscle
tissue under the influence of heat treatment of a short time interval generally correspond to sim-
ilar facts known in the technology of aquatic biological resources. Particular modes cause
changes in sensory properties with individual differences that result from: qualitative changes in
the positive—negative range; acquisition, replacement, or loss of individual indicators; time-re-
lated changes in the intensity of the main quality indicators; stationary periods (complete preser-
vation of properties) within the experiment. Hedonic assessment can be recommended to be used
simultaneously with other types of study of sensory properties or in circumstances critical to the
time and staff of experts.

Keywords: fish raw materials, sensory indicators, verbal description, hedonic assessment,
heat treatment
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The effect of heat treatment of a short time interval on the verbal description of the Color of
fish muscle tissue
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The effect of heat treatment of a short time interval on the verbal description of the Smell of
fish muscle tissue
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The effect of heat treatment of a short time interval on the verbal description of the taste of
fish muscle tissue
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The effect of heat treatment of a short time inteval on the verbal description of the con-
sistency of fish muscle tissue
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Fig. 1. The effect of heateatment of a short time interval on the quantitative assessment of the color of fish
muscle tissue, scaor€ompiledby the authors

Kojls thdtso dzts? o dhmeatHdts?2 L dydd L Odzd BOJ Is |
9 jIsfmise j didds) WHActordzj 6 Isg Qgzdzagal. 31 SR v [ o Mmj Isted
Fteso dz¢ 4 BWWdmgQ, 6fidgdtds L [ i ddpdztfrdets?2 L dGL OG stsB |
Mded y O smw dzO ktetse jdz@ 2 BOdzdzse, L Odzd B3O CtcOIsC s
Bddz. [BtoOL so Qo " (2 figitts itflsjdte df ety figlg @Efdud dzj 4 B O dzdzO ¢
3 9 Ijyjdedj s iGslsH8 HX dRdz, 3Rz, [ w Odzd BZOVY e OFC
ftesHsdy dlsj & dshisd kjrdsscduyj MStsets sy MO v
hjyudzs?2 S Oded tr B [ B d [ .

JeilsdzC d Ao jlsO o dMrtHdts?2 cttOWdyud MYER iBesrdydd
5if R, ftod { sk CtedoOw [ 7 MOy MY o cttkdL sdalsOc
EmMlsts2ydotsmls: ¢ vf{. [R [d&B d [y, ftojHBdZ] 8 OV 0
sHsotcj Bi3j dgdes ) 9 HB 12 dBddz 5B ZOH Odzd 1 tsfylssW dzdz" d
fsLotsdw jls Sldijlsdls! ftdsydlsjd’ dsj odzdwdadj v o

Kojls oCdzs yjdedw R OtcOCIsjtcdL s Odzipw dz2Odzdydj oz
Ftetsodzj 3 BHOdaz@OtzcfsBtoj Bj dedatsets § jtodsHO tsls 3 HfS
dzj EMlss2 ydetsmls: ¢ ¢ jtej dsd dzaj B Odzdz! dg" = ByJ dets¢ [ o,

83



ISSN 2713-3222. HAYYHbDIE TPYObl OAJNIbPbIEBTY3A. 2025. N2 4 (T. 74)

10z MOtOC Isj tedz 10dkzz o5 Zlsmilse kz¢¥
7 7
6 6
5 5
4 4
3 3
2 2
1 1
0 v, 0 v,
0 3 6 9 12 0 3 6 9 12
& fu = B fu I

tdml dzgwvdedy bijteddduyui MEts?2 tBKOBISSd CttOitsets ddzlsj teo
LOf OR O 3fr h j Yydas,2 is® dRdizhf Is@eo Ity telfBdzd
Fig. 2. The effect of heat treatment of a short time interval on the quantitative assessment of the smell of fish
muscle tissue, scar€ompiledby the authors
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Fig. 3. The effect of heat treatment of a shoretinterval on the quantitative assessment of the taste of fish
muscle tissue, scar€ompiledby the authors
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Fig. 4. The effect of heat treatment of a short time interval on the quantitative assessment of the consistency
of fish muscle tissue, scor€@ompiledby the authors
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Fig. 5. The effect of heat treatment of a short time interval on the quality of fish muscle tissue, score
Compiledby the authors
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CYLIKM NONYyTBEPAOIro Cbipa

Erop NeHHagbeBnY TumMuyk
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AHHoTaumsa. CTpaTerms noBblWeEHMA KadyecTBa nuweBon npoaykumm B PO go 2030 ropa
HanpasfAseT NULLEBble NPEANPUATUS K YBEUYEHUIO UX KOHKYPEHTOCNOCOBHOCTU. [puMeHeHne
BO30ENCTBUS BOSTHAMWU CBEPXBbLICOKOM YaCTOTbl Ha MOMAYTBEPObIA Cbip NOL BaKyyMOM MO3BOMAET
WN3rOTOBUTb HOBbIN KOHKYPEHTOCMOCOOHbIN CYLIEHbIN MPOLYKT C MOPUCTON CTPYKTYPON XPYMKOW
KOHCUCTeHUMen. B xooe nccnegosaHnsa NpoBefeH aHanus OWHaMUKKM BapbMpPOBaHMS MacCoBOM
0ONW Bnarn nofyTBEpAOro cChipa B NpoLecce ero BakyyMHO-MWUKPOBOSTHOBOW CyLlwiku. log nen-
CTBMEM MaArHMUTHOro NONsA CBEPXBbICOKOW YaCTOTbl MO BaKyyMoM Bnara n3 obpabaTtbiBaeMbIX n3-
LeNNN yoanseTcsi C BbICOKOW CKOPOCTbIO, pa3pbiBas Ka3eMHOBYO MaTpULLy NOAYTBEPAOIro Cbipa U
06pa3ysa NoOpUCTYO CTPYKTYPY. BbigBMHYTa runotesa 0 MexaHuU3Me 3TOro siIBAEHUs, COCTOALWan B
HaKoMNeHUN HecTabubHOCTN «BENKOBOM MaTpULbI» Ka3enHa cblipa Mog AeNCTBMEM MUKPOBOSH
CBEPXBbICOKOM YaCTOThbl U aBIeHNsI MEPErpeTon XnaKoCcTn ¢ nocnenyowmm 6eicTpbiM 0bpa3osa-
HMEeM napa TaKOW CUMbl, YTO BEJET K pa3pbiBY Ka3eMHOBOWM «HeNKOBOM MaTpuLpbl» C 06pa3oBaHMEM
nopucTon CTpyKTypbl. OnpegeneHbl onTUManbHble U palUMoOHanbHble NapamMeTpbl BaKyyMHO-MUK-
POBOSTHOBOW CYLUKM MOSYTBEPAOro Chipa METOAOM OPTOrOHaSIbHOMO LIEHTPasIbHOrO KOMMNO3ULMOH-
HOro NIaHUPOBaHUA 3KCNepUMeHTa. B akcnepuMeHTe BapbupoBanachb NPOLOMKNTENBHOCTb CYLLUKMK
oT 8 00 12 MUH C MHTEpPBASIOM BapbWPOBaHMSA B 2 MUH 1 00MA 3a0eNCTBOBAaHMA MOLWHOCTW MarHe-
TpoHa o1 30 1o 70 % ¢ nHTepsanom BapbnpoBaHua B 20 %. ONTUMYM Kak 3KCTPEMYM MOSyYEeHHOM
PYHKLMOHANbHOW 3aBUCUMOCTI COCTaBW/ Cedyoline 3Ha4YeH s NPOAO/MKNTENbHOCTb CyLwwKu 10
MVH, 0ONS 3a0eACTBOBaHNS MOLHOCTK MarHeTpoHa 50 %. PaunoHanbHble napamMeTpbl Kak Hanbo-
nee 6nnsKaa obnactb K neperndy NOBEPXHOCTN OTKAMKA NONYyYeHHON GYHKUMOHANbHOM 3aBUCK-
MOCTM BapbUpOBanunch crenyowmm obpasomM: NpoaoMKMTENbLHOCTL cywkn 9,5-10,5 MuH, gons 3a-
[OeNCTBOBaHNA MOLLHOCTM MarHeTpoHa 45-55 %.

KniouyeBble cnoBa: AMHaMMKa CYLWKW, MEXAHM3M BaKyyYMHOW MWKPOBOIHOBOW CYLUKM MO-
NYTBEPAOro Cbipa, ONTUMU3ALLUS PEXMMOB CYLLKN

Ona untnpoBaHusa: Tumuyk E. I. VMiccnegoeaHne guHaMnkm, HayyHoe ob60CHOBaHME rmno-
Te3bl 0 MEXaHW3Me yaaneHusa Baru 1 onTMMn3aums pexrMMoB MUKPOBOSTHOBOWM BaKyyMHOW CYLLKM
noayTBepLoro colpa // HayuHble Tpyabl anbpbibety3a. 2025. T. 74, N2 4. C. 89-99.

© Tumuyk E. T, 2025
89


mailto:timchuk.eg@dgtru

ISSN 2713-3222. HAYYHbDIE TPYObl OAJNIbPbIEBTY3A. 2025. N2 4 (T. 74)

Scientific Journal of the Far Eastern State Technical Fisheries University. 2025. Vol. 74, no. 4.
P. 89-99.

Original article

Investigation of dynamics, scientific substantiation of the hypothesis
about the mechanism of moisture removal and optimization of micro-
wave vacuum drying of semi-hard cheese
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Abstract. The strategy for improving the quality of food products in the Russian Federation
until 2030 directs food enterprises to increase their competitiveness. The application of ultrahigh
frequency waves to semi-hard cheese under vacuum makes it possible to produce a new com-
petitive dried product with a porous structure and brittle consistency. The study analyzes the
dynamics of variation in the mass fraction of moisture of semi-hard cheese during its vacuum-
microwave drying. Under the action of an ultrahigh frequency magnetic field under vacuum, mois-
ture is removed from processed products at high speed, tearing the casein matrix of semi-hard
cheese and forming a porous structure. A hypothesis has been put forward about the mechanism
of this phenomenon, which consists in the accumulation of instability of the «protein matrix» of
cheese casein under the action of ultrahigh frequency microwaves and superheated liquid pres-
sure, followed by rapid vapor formation of such force that leads to the rupture of the casein «pro-
tein matrix» with the formation of a porous structure. Optimal and rational parameters of vacuum-
microwave drying of semi-hard cheese were determined by the method of orthogonal central
compositional planning of the experiment. In the experiment, the drying time varied from 8 to 12
minutes with a variation interval of 2 minutes and the proportion of magnetron power from 30 to
70 % with a variation interval of 20 %. The optimum, as the extreme of the obtained functional
dependence, was the following values: the drying time was 10 minutes, and the proportion of
magnetron power used was 50 %. The rational parameters, as the closest inflection area of the
response surface of the obtained functional dependence, varied as follows: the drying time was
9,5-10,5 minutes, the proportion of magnetron power utilization was 45-55 %.

Keywords: dynamics of drying, mechanism of vacuum microwave drying of semi-hard
cheese, optimization of drying modes

For citation: Timchuk E. G. Investigation of dynamics, scientific substantiation of the hy-
pothesis about the mechanism of moisture removal and optimization of microwave vacuum dry-
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sity. 2025;74(4): 89-99. (in Russ.).
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