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This study investigates processes of preliminary heat treatment
of plant raw materials, using the example of heating a fruit and
vegetable semi-finished product based on apples, carrots, beets, and
elderberries, as well as partial drying of apple slices in an improved
apparatus. The task addressed is to improve resource efficiency in
implementing preliminary heat treatment of raw materials by im-
proving a sectional cassette-capacitive apparatus.

A feature of the improved apparatus is the combination of capaci-
tive and cassette stations on a truck platform, generation of a local
heat supply from a film electric heater of the radiant type to eliminate
the intermediate heat carrier, networks. The usable heat exchange
surface of capacitive stations was increased from 0.98 m? to 1.47 m?
through engineering by using mixing devices equipped with a heat-
ing surface. The multifunctionality of the device is formed by using a
capacitive station equipped with a hemispherical perforated bubbler
and hermetic covers with Peltier elements.

The capacitive station was tested on the kinetics of heating a
semi-finished product (40% apple, 25% carrot, 25% beetroot, and 10%
elderberry). It was established that the duration of reaching a gentle
stationary mode within 55°C was reduced by 240 s (prototype - 360 s).
The cassette station was tested on performing a preliminary thermal
operation to dry apple slices to a content of 30...35% dry matter. The
process is implemented in an improved device for 45...55 min, while
convective drying — 70...85 min. Comparison of technical and tech-
nological parameters of the improved design with a steamer and a

convective dryer shows a decrease in the specific metal capacity from
387 kg/m? to 330 kg/m?. Total heat consumption for heating 75 kg
of polycomponent puree-like plant mass reduced from 21353 kJ to
11309 kJ.

Keywords: plant raw materials, polycomponent mixture, pre-
liminary heat treatment, film electric heater of radiant type.
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The object of this study is the process of walnut shelling in a recip-
rocating millstone, implementing combined compression, shear, and
torsion loading. The problem being addressed is the lack of well-founded
modes that simultaneously ensure complete shell destruction and a high
yield of whole kernels-two conflicting requirements in processing. This
study extends previous work that determined the shell fracture forces
and the probabilistic nature of its failure; this work transitions from the
strength characteristics of the object to machine performance.

A three-factor rotatable design of a central composite experi-
ment (Box design) consisting of twenty trials was implemented. The
factors included the angular velocity of the moving upper millstone
(1.38-4.90 rad/s), the number of nut revolutions in the working
channel (0.33-1.17 revolutions), and the roughness pitch of the work-
ing surfaces (7.95-18.05 mm). Two responses were recorded: shell
fracture rate and whole kernel yield. Second-order regression models
were obtained and tested using analysis of variance.

It was found that shell fracture rate increases with increasing
angular velocity and rotational speed and decreases with increasing
roughness pitch, while whole kernel yield decreases with increasing
angular velocity and exhibits internal maxima at rotational speed
and roughness pitch. Angular velocity is the dominant factor for
both responses and serves as the main source of the tradeoff between
cracking and kernel integrity. A compromise regime was identified:
angular velocity of approximately 2.09 rad/s, approximately 1.0 nut
revolution, and a roughness pitch of approximately 10 mm, resulting
in a shell fracture rate of approximately 94.5% with a whole kernel
yield of approximately 88.9%. The results serve as a basis for selecting
walnut shelling machine parameters.

Keywords: reciprocating millstone, combined loading.
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This study investigates the lactic acid fermentation process
involving plant substrates of various natures (spelt, flax seeds, kelp,
oyster mushrooms) with the participation of Lactiplantibacillus plan-
tarum. The task addressed relates to the insufficient certainty of the
patterns in biochemical transformations in plant substrates of various
natures in the lactic acid fermentation process. This complicates their
targeted selection and use as fermented ingredients in food products.

Fermentation was carried out at a temperature of 32 + 2°C for
24 hours with sampling every 6 hours. It was established that the pH
dynamics have a phase character: the most intensive decrease occurs
in the interval of 0-6 hours. The total pH decrease was 33.0% for spelt,
28.5% for oyster mushrooms, 20.2% for flax, and 12.2% for kelp. The
average rate of pH decrease over 24 hours was from -0.088 units/h
(spelt) to —0.034 units/h (kelp).

An increase in titrated acidity was found in all substrates, the
most intense for spelt and oyster mushrooms: 9.35 and 9.5 times,
respectively, with average rates of 0.042 and 0.040 g/100 g/h. For flax
and kelp, the increase was lower - 0.48 and 0.28 g/100 g, respectively.
A strong inverse correlation was found between pH and titrated acidi-
ty (r =-0.98 £ 0.03). The decrease in soluble carbohydrates was 46.2%
in oyster mushrooms and 42.3% in spelt, while in kelp and flax - 6.7%
and 13.8%. The content of soluble protein increased by 58% in kelp,
50% in flax, 43% in spelt and 33% in oyster mushrooms in the absence
of significant changes in total protein.



It was found that after 18 hours of fermentation, the rate of

change of all indicators is significantly reduced. It was substantiated
that the rational duration of fermentation is 18 hours, which enables
a balanced acid profile and effective transformation of the carbohy-
drate-protein complex without excessive acidification.

Keywords: lactic acid fermentation, plant substrates, bio-

chemical indicators of Lactiplantibacillus plantarum, fermenta-
tion duration.
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This study investigates the quality of minced meat products (beef
steaks) fortified with a nanostructured food additive of the combined
composition “Laminaria + NPFe;0,”. The task addressed is to stabilize
the polyphase structure and improve the consumer properties of minced
meat products. It was found that introducing the additive in the amount
of 0.1-0.3% improves the taste, aroma, and consistency of steaks, con-
tributes to the formation of a more saturated and natural color, as well as
increases the hardness, plasticity, elasticity, and chewiness of the prod-
ucts. With the introduction of the “Laminaria + NPFe;0,” food additive,
the brightness of the products decreased by 1.02-1.06 times, and the
b* and H* indicators increased by 1.16-1.42 and 1.08-1.43 times, re-
spectively. The optimal concentration of the additive was determined
to be 0.2%.

The regularities in the influence of the nanostructured food ad-
ditive of the combined composition “Laminaria + NPFe;0,”, which
combines components of brown algae Laminaria sp. and nanopar-
ticles of iron oxide NPFe;0,, on the properties of beef steaks (on the
transformation of pigments, the formation of textural characteristics,
and sensory profile) have been established. The synergistic nature of
the action of the additive components, which provides a comprehen-
sive effect on the quality characteristics of minced meat products, has
been shown, and its rational concentration at the level of 0.2% of the
mass of the recipe mixture has been justified.

The scope of practical application of the results includes the
technology of manufacturing minced meat products. The expected
effects of the implementation of the NFACC “Laminaria + NPFe;0,”
are the improvement of organoleptic and textural characteristics of
products and the expansion of the range of functional meat products
with increased biological value.

Keywords: “Laminaria + NPFe;0,” food additive, minced meat
products, quality assessment, food supply for the defense forces.
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The object of the study is coarse corn flour for baking bread in the
Republic of Kazakhstan. The problem to be solved is following. When us-
ing bakery products made from premium wheat flour and other varieties
that contain gluten, it is possible to say that there is no health and func-
tional direction, only the value of its nutritional value and maintaining
its satiety. A promising area is the development of special types of bakery
and cereal products made from coarse corn flour containing nutritious
and biologically active substances: dietary fibers, fats, carbohydrates,
vitamins, enzymes, micro- and macronutrients and functional proteins.

As a result of the study, “Kazakhstanska” corn varieties with
coarse grinding were studied and a comparative analysis with a
control sample of wheat flour of water absorption capacity, in which
coarse corn and the control sample showed the same result of 55.6%,
with a combined change slightly.

It was found that in corn flour, of all the protein fractions, the water-
soluble one accounts for only 11.63% of the total amount of protein. The
protein partis made up of prolamins(20.17%) and glutelins (29.20%), which
are soluble in alcohol and in an alkaline solution. Corn flour contains
more insoluble protein than wheat flour - 2,367 and 1,044, respectively.

Corn bread made from coarse flour without admixture of wheat
flour, prepared by the baking method, meets the requirements of
consumers in taste and aroma, and due to this, the formulation tech-
nology has been developed. Considering this, the developed recipe
technology is tailored specifically to the “Kazakhstanska” variety,
which will allow the production of bread products from coarse corn
flour for functional and dietary nutrition.

Keywords: corn flour, coarse flour, water absorption capacity,
proteins, acidity, dough.
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This study focuses on the design of cryoresistant buffalo cheese
models, in which the lipid phase is volumetrically replaced by a Pick-
ering emulsion gel based on a RuBisCO isolate derived from Lemna
minor biomass. The core problem addressed is the limited upcycling
potential of this phytoremediant into sustainable alternative proteins,
caused by heavy metal hyperaccumulation during biomass harvesting
in contaminated military and industrial biotopes. Results demonstrate
that a thermodynamic detoxification protocol (acid shock at pH 3.0
and dialysis) reduced the initial concentrations of Pb (6.9 mg/kg) and
Cd (0.6 mg/kg) to < 0.10 mg/kg (efficiencies of > 98.5% and > 83.3%,
respectively) and Cu levels by > 84.6%, ensuring the production of a
decontaminated isolate. The resulting isolate underwent conforma-
tional engineering (a pH-shift from 11.0 to 7.0) to form nanoparticles
that stabilized the initial Pickering emulsion. Following ionotropic
gelation, the emulsion was utilized for the volumetric replacement
of animal fat by up to 75%. Gel integration substantially enhanced
the water-holding capacity of the system (up to 87%) and minimized
cryo-syneresis (from 14% to 1.5%). During the Schreiber test (85°C),
the hybrid model exhibited a transition from a viscoelastic melt to a
thermostable gel with suppressed lipid exudation. These macroscopic
effects are attributed to enhanced polymer hydration, Donnan osmot-
ic swelling, and the spatial restriction of capillary water mobility. The
observed structural transition and thermostability are likely driven
by synergistic in situ interfacial cross-linking of the Pickering armor,
disulfide bond formation, and thermally induced macromolecular
consolidation indicative of late-stage Maillard reactions. The stabil-
ity of this rheological test system confirms the efficacy of upcycling
phytoremediants for non-food applications and the feasibility of ex-
trapolating the protocol to standard food raw materials.

Keywords: alternative proteins, biomass upcycling, heavy metal
removal, multiphase rheology, phytoremediation.
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The object of the study is the production technology of high-quality
Cahors wines. Although a number of studies have been conducted on
the production of Cahors wines, the factors affecting the composition
and quality of the wine material-particularly the regime of thermal
treatment of the mash, as well as the type of alcohol and the method of
fortification and their influence on the physicochemical composition of
Cahors wine material-have not been sufficiently studied.

The total content of phenolic compounds in the control sample
produced by the white winemaking method was 980 mg/dm?,
whereas it reached 2740 mg/dm? in the red winemaking method,
3230 mg/dm?® during thermovinification, and 3860 mg/dm? in
the Kurdamir method. A similar pattern, with some exceptions,
was observed for color compounds. Relatively prolonged thermal
treatment (4 hours) resulted in a pronounced caramelized note in
taste and was evaluated 0.2 points lower than the preceding vari-
ant. In terms of quality, the second variant subjected to thermal
treatment at 65°C for 3 hours performed better, receiving a score
of 8.7 points. According to the results of organoleptic analysis,
samples fortified with wheat alcohol were rated 0.9-1.6 points
higher than the others.

Determining the effects of technological methods on the compo-
sition and quality of Cahors wine material samples, the duration of
CO, maceration, and the changes in physicochemical composition
caused by thermal treatment, as well as the correct selection and use
of alcohol for Cahors wines, is of practical importance for production.
The results obtained can be applied in wineries and wine-producing
enterprises.

Keywords: wine material, phenolic compounds, anthocyanins,
thermovinification, fortification, tartaric acid.
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The object of the study is the production of corn malt. The prob-
lem of developing an innovative technology for the production of
high-quality and universal corn malt is being solved.

The rationality of using plasma-chemically activated solutions
as an intensifier of corn grain malting, as well as a disinfectant agent
in the implementation of the technological process and obtaining
corn malt, has been experimentally proven. It has been established
that the use of plasma-chemically activated aqueous solutions allows
stimulating the process of soaking and germination of corn. The
germination energy increased by 2-12%, the germination capacity
by 2-9%. The moisture content of corn grain reached 42% 2.5 times
faster. Monitoring of enzymatic activity showed a dynamic increase
in the number of amylolytic enzymes by 2.8-3.4 times. The number
of proteolytic enzymes increased from 19 units/g on the first day of
germination and reached a maximum of 256 units/g on the fifth day.
The total number of amino acids increased by 9.5%. An increase in the
content of vitamins A, D, E, B;, C was observed, the number of which
increased by 14-25%. Technological characteristics of malt showed an
increase in extractability by 5.7%, saccharification time decreased to
15 minutes, acidity decreased by 0.3 units, and the content of amine
nitrogen increased by 52.7 mg/100 g. Stable disinfectant properties of
solutions in relation to corn malt were noted. The results indicate the
production of high-quality corn malt.

The presented technology can be used in the production of high-
quality gluten-free corn malts. In addition, germinated corn has
functional properties and can become a valuable component in the
production of dietary gluten-free products.

The result of the study is the development of a technology for the
production of corn malt using plasma-chemically activated aqueous
solutions.

Keywords: corn malt, plasma chemical activation, hydrogen
peroxide, germination enhancer, sprouted corn.
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VIOCKOHAJIEHHA CEKIIIMHOI'O KACETHO-EMHICHOI'O AITAPATA JIJIS1 PEAJII3AIIIT IIOIIEPEAHBOY
TEILJIOBOT OBPOBKH POCJIMHHOI CUPOBUHH (p. 6-16)

A. M. 3aropyiasko, 1. B. BopoHeHko, I. I. Boxxupaii, I. B. Tecok, O. B. Jle6eaenko, P. B. 3axapuenko, O. M. Kirenikos, E. B. I6aeB

OG’eKTOM JIOCTTi/DKEHHS! € IIPOLeCH TOINepeJHbO] TerIoBoi 06POOKM POCIMHHOI CUPOBUMHM, HA MPHKJIAZI MPOLIECIB HArPiBAHHS ILIOZOBO-
0BOYEBOT0 HarliB(habprKaTy Ha OCHOBI s10,TyKa, MOPKBH, Gypsika Ta Oy31HH, a TAKOYK YaCTKOBOTO ITi/ICYIITyBaHHS sI0JTyTHIIX CJIAiCiB Ha yIOCKOHAIEHOMY
amapari. IIpo6ema JocifipKeHHsT 6asyBasiacs Ha IIIBUINEHHI PecypcoOIa{HOCTI peastisaliii MOIepeiHIX TEeIUIOBUX O0OpPOOOK CHPOBHHM IIPH
YIOCKOHQJIEHH] CeKI[iHOro KaceTHO-eMHiCHOro amapara. OCcoGIMBICTIO YAOCKOHAIEHOrO arapary € KoMOiHyBaHHS Ha aBToIuiatdopmi eMHicHOT
Ta KaceTHOI CTaHIil, (opMyBaHHs JIOKAJIBHOTO TEILIONIBeZIeHHST BiJ| IUIIBKOBOTO eJIeKTpOHArpiBaya BUIIPOMiHIOBAJIBHOTO TUITY IS JKBifAIiil
MIPOMDKHOTO TETUIOHOCIs, MEpEX. [HKeHEpHO 36iIbIIeHa KOPMCHA TIOBEPXHS TETUIOOOMiHy €MHICHUX CTaHLii 3 0,98 M? 10 1,47 M? 32 paxyHOK
TIepeMilllyBaJIbHUX IIPUCTPOIB, SIKi OCHAIeHi 06irpiBaJbHOI0 ITOBepXHero. BaraTodyHKI[ioHaNbHICTH amapary (hopMyeThcsl BUKOPHUCTAHHSM
€MHICHOI CTaHIIii OCHAIllEHUX HarliBcheprndHUM 1ephopoBaHUM 6ap6oTepoM Ta TepMETUYHUMM KPHIIKAMH 3 eeMeHTamMu [lesbThe. €MHICHA
CTaHIIisl arlpo6OBaHa Ha KiHeTuIli HarpiBaHHs HartiBhadpukary (40% s16yka, 25% MOPKBH, 25% Oypsika Ta 10% Oy3uHH). BCTAHOBJIEHO CKOPOUYEHHST
TPUBAJIOCTI BUXOZY HA IAJHUI CTalioHapHUil pexxuM B Mexxax 55°C 3a 240 c (mporotut — 360 c). KacetHa craHiisi aripo6oBaHa Ha BUKOHAHHI
TI0TIepeIHBOI TEIUIOBOI orleparlii 3 MiIcylTyBaHHs SAOIyYHUX cJIaficiB 10 BMicTy 30...35% Cyxux pedoBHH. IIpoliec peastizyeThCs B yIOCKOHAIEHOMY
arapari 1mporarom 45...55 XB, TOAI K KOHBEKTMBHOMY CyulliHHI — 70...85 xB. ITOpiBHAHHA TEXHIYHO-TEXHOJIONIYHUX I1apaMeTpiB Y 0CKOHAIEHOI
KOHCTDYKIIii 3 yBapioBaueM Ta KOHBEKTHUBHOIO CYLIAPKOIO CIIOCTEPIraeThCsl 3HIDKEHHsI ITUTOMOI MeTaJoeMHOCTi 3 387 kr/m? 1o 330 kr/m>
3MeHIIIeHHS 3araJIbHUX BUTPAT TEIUIOTH Ha HAarpiBaHHS 75 KT ITOJIIKOMITOHEHTHOI MIOPETofi6HOI pOCIMHHOI MacH 3 21353 k[ 10 11309 kK.

KurrouoBi cyoBa: pocJVMHHA CHPOBMHA, IOJiKOMIIOHEHTHA CYyMII, IONEpeAHs TeruioBa 0OpoOKa, IJIiBKOBHII eseKTpoHarpiBad
BUIIPOMiHIOBaJIbHOT'O THUITY.
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PO3POBJIEHHA CTATUCTHUYHOI MOJIEJII OYUIITEHHA BOJIOCHKOI'O TOPIXA B YCTAHOBIII 31
3BOPOTHO-IIOBOPOTHHM >KOPHOBOM (c. 17-29)

Baurzhan Temov, Baurzhan Nurakhmetov, Ardak Askarov, Ilyas Nurakhmetov, Galymzhan Nasrullin

OG’€KTOM JIOCJI/PKEHHSI € IIPOLeC OYHMILEHHSI BOJIOCBKOTO ropixa Bifj IIKapajyly B YCTaHOBI 3i 3BOPOTHO-IIOBOPOTHUM >XOPHOBOM, IO
peastizye KOMGiHOBaHe HaBaHTA)XXEHHS CTHCKAHHSM, 3CYBOM i KpydeHHsIM. Po3B’si3yBaHa ITpo0JieMa ITOB’si3aHa 3 BiJICYTHICTIO OOI'PyHTOBAHUX
PEeXXMMIB, sIKi OJHOUACHO 3a6e3MedyIoTh IIOBHE PYHHYBaHHS IIKApaIyld Ta BUCOKHUI BHXiJ LIJIOro siApa, TOOTO JBOX BHMOT, L0 Cyllepeyarhb
OfTHA OFHI ITift Yac repepoOKu. JJoCTIiPKeHHS € IIPOJOBKEHHAM TIOTIepe/JHBOI POOOTH, Y AKili 6y/I0 BU3SHAYEHO CUJIN PyHHYBaHHS IIKaPaIyIIa Ta
MMOBipHiCHMI XapaKkTep 11 pyiHYBaHHS; y LIiii po6OTi 3/1ifiCHEeHO Iepexiz Bii MIIJHICHMX XapaKTePHUCTHK 00 €KTa /10 ITOKA3HUKIB POOOTH MAIIIHH.

PeasrizoBaHO TpH(aKTOpHUIT poTaTabesbHUN IJIaH [EHTPAJIbHOIO0 KOMIIO3UIIiHOTO eKCIIepUMeHTY (ITaH Bokca), 1110 BKIIIOYaB /IBa/ILATh
nocuiziiB. SIK pakTopu MPUIHSTO KyTOBY IIBUAKICTH PyXOMOTO BepXHBOTO K0pHOBa (1,38-4,90 pajy/c), KijbKicTh 06epTiB ropixa B po6ouomMy
xaHazi (0,33-1,17 06epTy) Ta KPOK MIOPCTKOCTI po6oYMX MOBEpXOHb (7,95-18,05 MM). PeecTpyBasmcs [jBa BiATYKH: CTYHiHb PyHHYyBaHHS
LIKapaJIyy Ta BUXiJ 1ijoro siapa. OTpUMaHo perpeciiiHi Moziesi Jpyroro nopsiaxy, epeBipeHi MeTooM AUCIePCiiHOro aHaIi3y.

VYCTaHOB/IEHO, 1O CTYIiHb PyHHYBaHHS IIKApaIylH 3pOCTa€ 3i 30LIbIIEHHSIM KyTOBOI IIBMZKOCTI Ta KiIbKOCTi 00epTiB i 3MeHIIyeThCs 3i
30LIBIIEHHSM KPOKY ILOPCTKOCTI, TOAI SIK BHXiJ| IIJIOTO siipa 3HIDKYETHCS 31 3pOCTaHHSM KyTOBOI HIBHZKOCTI Ta Ma€ BHYTPIlIHi MaKCUMyMU
3a KiJIBKICTIO 00€pTiB i KpOKOM ILIOpCTKOCTi. KyToBa HIBUAKICTH € JOMIHYIOUMM (DaKTOPOM A1l 060X BIiATYKIB i Cyrye OCHOBHHM DKEpesoM
CyIIepeqHOCTi MK e(heKTHBHICTIO PO3KOJIFOBaHHS Ta 30epeyKeHHSIM IILTiCHOCT] sipa. BU3HaYeHO KOMITPOMICHUIT Pe)KHM: KyTOBA IBUAKICTb OJIN3BKO
2,09 pazg/c, 63bKo 1,0 06epTy ropixa Ta KpoK LIOPCTKOCTi G1m3bko 10 MM, 110 3a6e3Iiedye CTyIiHb PyHHYBaHHS IIKapaIyny GInu3bko 94,5% ripu
BUXOf] I1ij10r0 si/ipa 6113bK0 88,9%. OTpUMaHi pe3y/IbTaTy € OCHOBOIO JIJIsl BUOOPY ITapamMeTpiB MAIlIMH 15l OUMIIIeHHS BOJIOCBKOTO Topixa.

KUrro4oBi cyroBa: 3B0pOTHO-TIOBOPOTHUI YKOPHOB; KOMOiHOBaHe HaBaHTa)KEHHS.

DOI: 10.15587/1729-4061.2026.360605

BU3HAYEHHS 3AKOHOMIPHOCTEH 3MIH BIOXIMIYHHX IIOKA3HHUKIB POCJIMHHHUX CYBCTPATIB
V IIPOITECI MOJIOYHOKHUCJIOT ®EPMEHTAIIII TA OB PYHTYBAHHS PAIIIOHAJILHOI TPHBAJIOCTI
IIPOIIECY (c. 30-40)

JI. B. Baas-IIpuaunko, M. C. HikosiaeHko, M. €. Cepaiok, B. M. Bauaypa, C. I. lanmienko, O. B. Cugopenko, I. M. Kyp6aToBa,
H. A. HecTrepeHKO

OG6’eKTOM JOCIIiKEHHSI € IpoLeC MOJOYHOKUCIOI (hepMeHTalil pocIMHHUX cy6crpariB pisHOI npupoau (cresbra, HACIHHS JIbOHY,
slamiHapisi, iMBa) 3a y4actio Lactiplantibacillus plantarum. IIpo6siema, sika BupilryBaace B poOOTi, IoJsirajia y HeJJOCTaTHill BU3HAYEHOCTi



3aKOHOMIpHOCTe!l GiOXiMiYHMX IIepeTBOpPeHb Yy POCJMHHUX CyOcTparax pi3HOI IMpHUpPOAW B IIpoleci MOJIOYHOKHCIOl (epmeHTanii. Ile
YCKJIQZIHIOE TX LiTecripsMOBaHMI BUGIp i BAKOPUCTAHHS SIK (DePMEHTOBAHUX IHIPE/IIEHTIB Y XapuyOBUX IPOLYKTaX.

depMeHTallig MPOBOAMUIACE TIPU TeMIlepaTypi 32 + 2°C mpoTdarom 24 rofuH i3 Bij6opom mpo6 KoXHi 6 roguH. BcTaHOBIEHO, 1110
nuHamika pH Mae ¢das3oBuit XxapakTep: HailbinbpIl iHTEeHCHBHE 3HM)KEHHS Bif0yBaeThcs B iHTepBasi 0-6 rof. 3araabHe 3HIDKeHHS pH
CTaHOBWJIO 33,0% [ cenbTH, 28,5% A riuBH, 20,2% Ay JboHY Ta 12,2% payua naMinapii. CepefiHsl IIBUAKICTh 3HIDKeHHs pH 3a
24 ropuHU cTaHOBUJIA Bif —-0,088 ox/rox (cmesnbra) o — 0,034 on/roy (laMiHapist). BCTaHOBJIEHO 3pOCTaHHS TUTPOBAHOI KUCJIOTHOCTI
y Bcix cy6cTparax, Hal6iIbIl iHTeHCUBHe — JJIsl CIIeJIbTH Ta IIMBHU: y 9,35 Ta 9,5 pasa BifmoBigHo, i3 cepefHiMu mBuakocTsiMu 0,042
i 0,040 r/100 r/rog. s ApOHY Ta JaMiHapii mpupict 6yB HikunM - 0,48 Ta 0,28 /100 r BifgmoBifHO. BUABIEHO CUIBHUI 3BOPOTHUI
KOpeJAmiiiHui 3B’s130K Mk pH i TUTpoBaHOIO KHCIOTHICTIO (r = - 0,98 + 0,03). 3HIKEHHS BMICTy PO3YMHHUX BYIJIEBO/[iB CTAHOBUJIO
46,2% y rnusi Ta 42,3% y crieJbTi, ToAi K y JlaMiHapii Ta 1b0HY - 6,7% i 13,8%. BmicT posunHHOrO 6i/1ka 3pocTaB Ha 58% y JlaMiHapii, 50%
y JIbOHY, 43% y cniesibTi Ta 33% y IJIMBi IPU BiZICYTHOCTI CYTTEBUX 3MiH 3arajbHOTO 6ijka. BcTaHOBJIEHO, 110 micss 18 roguH hepmeHTAaIil
LIBUAKICTH 3MiH yCiX IOKa3HUKIB iCTOTHO 3HIDKyeThCsl. OGIPYHTOBAHO, 10 PallioHaIbHA TPUBATICTh (hepMeHTaIlil CTAaHOBUTH 18 TOAMH,
110 3a6e31euye 36aTaHCOBAHUI KUCIOTHUN ITPodisnb Ta eheKTUBHY TpaHC(hOpPMAIlilo BYIJIEBOAHO-6iTKOBOT0 KOMILJIEKCY 6e3 HaZMipHOTO
MiIKUCICHHS.

KurrouoBi ciroBa: MoJIOuHOKHCIA (hepMeHTallisl, pOCJIMHHI cyOocTpary, 6ioximiuni mokasHuku Lactiplantibacillus plantarum, TpuBasicts
¢epmenTarii.
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BU3HAYEHHSA SKOCTI M’AICHUX CIYEHUX BUPOBIB, BUTOTOBJIEHUX 3 BUKOPUCTAHHAM XAPYOBOT
JTOBABKHU «LAMINARIA+NPFe;0,» (c. 41-55)

I. B. IuxaHoBChbKa, JI. ®. ToBma, O. O. JIutBuH, O. B. Anekcanapos, T. A. JIazapesa, B. B. €siau, O. B. JIymenko, I. €. Mopo3os,
C. O. KaruryH, B. B. Bakynrok

OG’eKT JJOCIIi/IKEHHS — SIKICTh M 'SICHUX CiYeHHUX BUPOOiB (S710BNUMX 6ipuITeKciB), 36araueHIX HAHOCTPYKTYPOBAHOI0 XapuyOBOI0 06aBKOIO
KoMm6iHOBaHOro ckiajy «Laminaria + NPFe;O4». IIpoGieMa, 1o BUpinryBasnacs, — crabimizarisi momigasHol CTpyKTypu Ta IOKpaIeHHS
CIMOXKMBHUX BJIACTUBOCTEN M’SICHUX CiYeHHX BUPOOIB. BCTaHOBJIEHO, 110 BHECEHHs J06GABKH y KiybkocTi 0,1-0,3% IHOKpallye cMak, apoMar i
KOHCHUCTEHIIi10 6ipITeKciB, cripusie GOpMyBaHHIO GiIbII HACHYEHOT'O Ta IIPUPOAHOTO 3a0apBIEHHS, @ TAKOXX ITi/IBUIIYE TBEPAICTb, IPY>KHICTh,
€JIACTUYHICTB i )KyBaJIbHy 3AaTHICTH BUPOOIB. 3a /[0flaBaHHs Xap4oBoi f06aBKH «Laminaria + NPFe;04» CBiT/IIOTa BUPOGIB 3MEHIIIyBaIacs y
1,02-1,06 pasa, a moxa3HuKu b* ta H* 3pocTasu BifnosizHo y 1,16-1,42 Ta 1,08-1,43 paza. ONTHMaIBHOK KOHIIEHTpAIi€l0 106aBKH BUBHAYEHO
0,2%.

BcraHoBjIeHI 3aKOHOMIPHOCTI BIIMBY HAHOCTPYKTYPOBAHOI XapuoBOi Z06aBKM KOMOiHOBaHOro ckiagy «Laminaria + NPFe;O4», 110
TI0eIHye KOMIIOHEHTH Oypoi BogopocTi Laminaria sp. Ta HAaHOYaCTWHKM OKcHAy 3amiza Fe;O4, Ha BIACTUBOCTI sUIOBMYMX GiduTekciB (Ha
TpaHC(OpMaIlilo MirMeHTiB, (OPMyBaHHS TEKCTYPHHMX XapaKTEPUCTHK i ceHcopHoro mpodinro). ITokazaHO CHHepriyHuil xapaxrep il
KOMIIOHEHTIB JJ00aBKH, SIKUii 3a0e3Ieuye KOMILIEKCHUI BIUIMB Ha SIKICHI XapaKTepUCTUKU M’SICHUX Ci4YeHUX BUPOOIB, Ta 0OIPyHTOBAHO Ti
palioHa/IbHy KOHIIEHTpallito Ha piBHi 0,2% Bif Macu peLenTypHOI CyMmilti.

Cdepa TmpaKTUYHOTO 3aCTOCYBaHHS PE3y/IbTATIB JOCTIPKEHHS — y TeXHOJIOTil BHPOOHMITBA M'SICHUX ciueHuMX BHpOG6iB. OdikyBaHi
edexru Bix BrpoBamxkeHHs HX/IKC «Laminaria + NPFe;04» — MOKpallleHHs] OPraHOJIeNTUYHUX | TeKCTypHUX XapaKTepPUCTUK IIPOAYKLIi Ta
PO3IIMPEHHS aCOPTUMEHTY (PYHKIIIOHAIbHUX M SICHUX IIPOAYKTIB MiZIBUIEHOT 6i010Ti4HOT I[iHHOCTI.

KorrouoBi ciroBa: xapuyoBa jo6aBka «Laminaria + NPFe;O,», M’sICHI ciueHi BUpoOH, OL[iHIOBAHHS SIKOCTI, IIPOZIOBOJIbUE 3a6€311eUeHHS CHJT
060pOHU.
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PO3POBKA TEXHOJIOI'TI TPYBOI'O IOMEJIY 3 KYKYPYA3THOI'O BOPOIITHA 111 BUIIIKAHHA
OYHKIIIOHAJIBHOI'O XJIIBA (c. 56-62)

Alimzhan Imanbayev, Zeinep Nurseitova, Khojiakbar Abdurahimov, Gulnoza Djakhangirova, Azim Malikov

OG6’eKTOM JIOCJIi/PKEHHS € KyKypy/A3sHe OOpOIIHO Ipy6oro Iomesy JJis BUIIiKaHHsA xi1i6a B Pecry6mini Kasaxcran. ITpo6iema, siKy
HEOOXi/IHO BUPILINTH, ITOJIATAE B HACTYITHOMY. IIpy BUKOpUCTaHHI xJ1i606y/I04HUX BUPOGIB 3 GOPONIHA BUINOI MINEHUIi Ta iHIINX COPTIB,
110 MiCTATh IVIFOTEH, MOYKHA CTBEP/PKYBaTH, 110 HEMA€E 03/[0pPOBYOT0 Ta (PyHKIIiOHAaTBbHOTO HANPSAMKY, JIMILIE 3HAYeHHH IX Xap4yoBOi I[iHHOCTI
Ta 36epexkeHHs1 cUTOCTi. [IepCIIeKTUBHUM HAINPSIMKOM € PO3pOOKa CIelia/IbHUX BUAIB XJIiGOOYJIOYHMX Ta KPYI'STHUX BUPOGIB 3 GOpOIIHA
rpy6oro romeJry, 10 MiCTTh IOXXUBHI Ta 6i0JIOTYHO aKTUBHI PEYOBUHU: XapuyoBi BOJIOKHA, YKUPH, ByIJIEBOAH, BiTaMiHH, pepMeHTH, MiKpo- Ta
MaKpOHYTPieHTH Ta (DyHKIIiOHATBbHI GLTKH.

B pesysibrati focitipKeHHs Gys10 ZOCIIKEHO COPTU KYKypyA3H «KazaxcraHchKa» Ipy6oro Imomesty Ta IpOBEJIeHO IOPiBHSAIbHUN aHaI3
3 KOHTPOJIbHUM 3Pa3KOM IIIEHUYHOro 60POIIHA 32 BOZOMOIMIMHAIBHOK 3/IATHICTIO, B AKOMY GOpOIIHO Ipy60oro rmomMesy Ta KOHTPOJbHUI
3pa30K [TOKA3aJIM OJHAKOBUIU pe3y/bTaT 55,6%, IpU CyMapHili 3MiHiI He3HAYHIH.

BcraHOBIIEHO, 1110 B KYKYPy/A3sSHOMY GOpOIIHI 3 ycix 6iKoBUX (pakiliii BOAOPO3YMHHA CTAaHOBUTD JiMie 11,63% Bij 3arajbHOI KiTbKOCTI
6i1Ka. BiJIKOBY 4aCTHHY CKJIaJAl0Th ITposaMinu (20,17%) Ta ratoTestinu (29,20%), ki po3uMHHI B CIIUPTI Ta B JIy)KHOMY po34MHi. KykypyzazsaHe
6OPOIIHO MiCTUTH GiIbllle HEPO3UMHHOrO 6iTKka, HiX MiIeHnYHe — 2367 Ta 1044 BiAmoBiaHo.



KykypyzassiHuil x71i6 3 6opoirHa rpy6oro momeny 6e3 ZOMIIIKU IIIEHUYHOrO GOPOIIHA, BUTOTOBJIEHNUN METOZOM BUIIYKH, BiJTOBizae
BHMMOTaM CIIO)KMBAYiB 32 CMaKOM Ta apoMaToM, i 3aBJsKU LIbOMY OyJsia po3pobiieHa TEXHOJIOTIs perenTypy. BpaxoByroun Iie, po3pobsieHa
pelienTypHa TEXHOJIOTis afjaliToBaHa CIeljialbHO 10 copTy «KazaxcTaHCbKa», 10 03BOJUTH BUPOOATH X1i600y/I09HI BUPOOH 3 GOpOLIHA
rpy6oro romesty Jyist GyHKIIiOHAJIBHOTO Ta i€TUYHOTO XapayBaHHS.

KurrouoBi c1oBa: KyKypy/asiHe G0pOIIHO, GOPOIIHO TPyGOro IIOMesy, BOOIOIMHAIbHA 3aTHICTh, GLIKH, KUCTOTHICTD, TiCTO.
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BU3HAYEHHSA MEXAHI3MIB TEPMOAVHAMIYHOI JTETOKCUKAIII TA KOHO®OPMAIIITHOI IH)KEHEPIT
RuBisCO 3 Lemna minor: SIIMBAHHS IIKEPIHT-BPOHI IN SITU Y KPIOPE3UCTEHTHHUX I'BPUIHUX
CHUPHUX MOJEJIAX (p. 63-72)

Yongfeng Pang, A. O. T'esix, A. M. ®itoH

OG’eKTOM JIOCIIi/KEHHSI € TIPOLeC KOHCTPYIOBAHHS KPiOPe3UCTEHTHUX OyHBOISYMX CUPHUX Mojeseil i3 3aMilleHHSAM JiimigHOl
(asu emysbciero ITikepinra Ha ocHOBi i30Ty RuBisCO 3 6iomacu Lemna minor. IIpo6sema, 110 BUpillyBajacs, HOJSra€ B 0OMeXeHHi
arcafkIiHry mboro (iTopeMeZiaHTy y CTali ajabTepHATUBHI OiIKM uepe3 rilmepakyMysIsIIil0 Ba)KKMX METAIiB IIPU 300pi CHPOBUHU Y
3a06pyJHeHNX BifICBKOBHX Ta iHAycTpiasbHUX GioTorax. IToka3aHo, 10 ITPOTOKOJ TePMOAMHAMIYHOI AeToKcuKaii (kucsotHuil mok pH 3.0
Ta fiani3) 6iomacu 3HU3UB MOYATKOBUI BMICT Pb (6.9 mr/kr) Ta Cd (0.6 Mr/xr) o < 0.10 mMr/kxr (edekTUBHICTh > 98.5% Ta > 83.3%), a Cu
Ha > 84.6%, 3a6e3IeUnBIIN OTPUMAHHS JAeKOHTaMiHOBaHOro i30/aTy. Leit 6isok mifmaBany kondopmariiiniii irmkenepii (pH-3cyB Big 11.0
710 7.0) it opMyBaHHSI HAHOYACTUHOK, 1[0 CTa0iIi3yBasn BUXiZgHY eMysbciro [likepinra. Ilicsist i0HOTPOITHOTO reJieyTBOPEHHSI EMYJIbCIiE0
00’eMHO 3aMilllyBaJI TBAPUHHUI XUP (0 75%). IHTETpallisl Teso iCTOTHO MiIBUIIMIIA BOJIOTOYTPUMYBAJIbHY 3[aTHICTh cHCTeMH (710 87%)
Ta MiHimMisyBasa kpiocuHepesuc (3 14% no 1.5%). ¥V recri Illpaiibepa (85°C) ribpuaHa Mojesb IPOAEMOHCTpyBaIa Iepexif 3i craHy
B’SI3KONPY’KHOTO PO3ILJIAaBy [0 TEPMOCTAOIIbHOTO Tejio i3 NMPUTHiYeHOK eKcyjaljiero mimifiB. Ili MakpockomiuyHi eheKTH MOACHIOITHCA
TTOCHUJIEHOIO TifpaTaljiero mosiiMepiB, JOHHAHIBCBKUM OCMOTHMYHHMM HaOyXaHHSM Ta IIPOCTOPOBUM OOMEXEHHSIM PYXJIMBOCTI KaIliIsipHOI
Boay. Lleii CTpyKTYpHMII mepexif Ta TepMocTabiibHICTh, HMOBIPHO, 3yMOBJIEHI CHHEPTiYHUM MiX(a3sHUM 3MMBAHHAM IlikepiHr-6poHi in
situ, yTBOpeHHsIM AUCY/Ib(iJHUX 3B>4I3KiB Ta TEPMIUHO iHIYKOBaHOI0 MaKPOMOJIEKY/IIPHOIO KOHCOTIJaIli€lo 3 03HAKaMU ITi3HIX cTafill peakiil
Maiisipa. CTaGinbHICTh PEOJIOTiUHOI TECT-CUCTeMM MiATBep/pKye edeKTUBHICTh arcaiiulinry diropemMeniaHTIB [yl HeXapyoOBUX Iiijeil Ta
JIOLITbHICTD €KCTPAIOJIALil TPOTOKOJTY Ha CTAH/IAPTHY XapuOBY CUDOBUHY.

Korro4oBi c1oBa: abTepHATHBHI 61/IKY, allCaliUIiHT 6ioMacH, BIJTy9eHHS BAXKKHUX MeTaJliB, 6aratodasHa peosoris, ditopemeziariis.
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BHU3HAYEHHA ®AKTOPIB, 1110 BIIMBAIOTDH HA CKJIA/L TA AKICThb BUHOMATEPIAJLY (c. 73-84)

Hasil Fataliyev, Vugar Mikayilov, Mehman Ismayilov, Elnur Heydarov, Natavan Gadimova, Shabnam Fataliyeva

O6’eKTOM JIOCTIi/KEHHSI € TEXHOJIOTISI BUPOOHUIITBA BUCOKOSIKICHUX Karopis. He3Bakarouu Ha Te, 1110 OyJI0 ITPOBe/IeHO HU3KY JIOCTiKEeHb
II0ZI0 BUPOOHMUIITBA Karopis, (haKTopH, IO BIUIMBAIOTh Ha CKJIAJ, Ta SKiCTh BUHOMAaTepiaTy, 30KpeMa PeXXUM TepMidHOi 06po6KHM 3aTopy, a
TAKOXX BUJI CIIUPTY Ta CIIOci6 36araueHHs Ta iX BIUIMB Ha (i3MKO-XiMIUHUI CKJIa/l Karopy, HeZIoCTaTHbO BUBUYEH].

3araJibHUN BMICT (PEHOJBHUX CIIONYK Y KOHTPOJILHOMY 3pasKy, BUTOTOBJIEHOMY METOZOM OLJIOT0 BUHOPOOCTBA, CTAHOBUB 980 Mr/am>,
TOZLi SIK Y METO/Ii YePBOHOT0 BUHOPOOCTBA BiH ZocsiT 2740 Mr/ M3, ipu TepMoBiHidikarii — 3230 mr/am3 tay mertozi Kypaamipa — 3860 mr/am>.
Tlomi6Ha 3aKOHOMIipHICTB, 32 [IeIKUMU BHHATKAMH, CIIOCTepirasacs /s KOJbOPOBUX CIOIYK. BiJHOCHO TpuBasa TepMidHa 06poOKa
(4 roguHM) IpU3BeJIa 10 BUPA)KEHOI KapaMeJli30BaHOI HOTKM y CMaKy Ta Oys1a oljiHeHa Ha 0,2 6ajia HM)K4Ye, HDK IonepeAHiil BapiaHT. 3a
SIKICTIO Apyruil BapiaHt, miagaHuii repMivniil 06po6ui mpu 65°C npoTAroM 3 roguH, Mokasas Kpalli pe3yJabTaTH, OTPUMABIIN OLiHKY
8,7 6asa. 3a pe3ysjbTaTaMU OPraHOJIENTUYHOTO aHaJi3y 3pa3ky, 306aradeHi MIIEHUYHUM CIHUPTOM, OTPUMaM OIiHKY Ha 0,9-1,6 6ana
BHUIIE 34 iHIII.

BusHayeHHs BIJIMBY TE€XHOJIOMIYHMX METO/IB Ha CKJaJ, Ta AKiCTh 3pa3kiB BUHoMatepiasy Karop, TpuBasocti manepanii CO, Ta
3MiH (i3uKO0-XiMiYHOrO CKJIaJy, CHPUYMHEHNUX TEPMIiYHOI0 06POOKOI0, @ TAKOXK IMPAaBUJIBHUI BHUOIp Ta BUKOPUCTAHHS CIUPTY /AJIsI BUH
Karop, Mae npakTUYHe 3HaUY€HHH JJig BUPOOHUITBA. OTpUMaHi pe3yJbTaTh MOXYTh OYTH 3aCTOCOBaHi Ha BUHOPOOHAX Ta BUHOPOOHUX
niAnpremMcTBax.

KorrouoBi ciroBa: BUHOMaTepias, GeHOIbHI CIOTyKH, aHTOI[iaH!, TepMOBiHi(ikaris, 36aradeHHs], BUHHA KHCJIOTA.
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PO3POBKA TEXHOJIOTTI BUPOBHHUIITBA KVYKVPVI3AHOI'O COJIOAY 3 BUKOPUCTAHHAM
INTASMOXIMIYHO AKTUBOBAHUX BOJHHUX PO3YHHIB (c. 85-98)

0. C. KoBanboBa, H. K. BacuibeBa, T. B. TonTap, . O. CsimjoBa, O. I1. KosoHTaeBchkuii, A. C. CokosieHko, 1. B. 3a6poaiHna,
C. B. Crankesuy, T. B. HoBoxxuiosa, M. C. IloHomapsoBa

OG6’eKTOM JIOCTi/PKEHHSI € BUPOOHUIITBO  KyKypyA3sSHOTO COJIOAy. Bupimlyerbcs mpo6seMa po3poOKM iHHOBAIifiHOI TexXHOJorii
BUPOOHHUIITBA KyKypYy/A3sSHOTO COJIOAy BUCOKOI AKOCTi Ta yHiBepCaIbHOTO IPHU3HAYEHHS.

EKcriepMeHTaIbHO [j0BefieHa paIlliOHAJbHICTh BUKOPHUCTAHHS ILIa3MOXiMiYHO aKTHBOBAaHHUX PO3YWHIB, sIK iHTeHCcHikaTopa
COJIOAYBaHHS 3epHA KyKYpyZA3H, a TAKOXK /Ie3MH(DIKyI0UOTo areHTa IIpy peasisallii TeXHOJIOTiYHOro IIpoliecy i OTpUMaHHiI KyKypy/A3sSHOTO



coJiofly. BctaHOBJIEHO, 1110 BUKOPUCTAHHS I1JIa3MOXiMiYHO aKTUBOBAHUX BOJHUX PO3YMHIB ZJa€ 3MOTy CTUMYJIIOBATHU IIPOILeC 3aMOYyBaHHS
i mpopocTaHHs KyKypyA3u. EHepris mpopocraHHsl 36inblimyiack Ha 2-12%, 3[JaTHICTb O IPOPOCTaHHA Ha 2-9%. BosoricTs 3epHa
KYKypyZA3u focsaria 42% B 2,5 pa3u mBHAIIE. MOHITOPUHT (pepMeHTAaTHBHOI aKTUBHOCTI ITOKa3aB AMHaMiyHe 30i/1bIIeHHs KiJIbKOCTI
aMiJIoNIiTUYHUX (hepMEeHTiB B 2,8-3,4 pa3u. KijbKicTh MpOTeOMiTUIHNX (PepPMEHTiB 36i1bIINI0Ch 3 19 0f1./T B epiry Ao0y IMpOpOLTyBaHHS
i CATHYJI0O MaKCUMyMy — 256 0f1./T Ha II'ATy J00y. 3arajbHa KiJIbKiCTh aMiHOKHCJIOT Ii{BUIUIIACH HA 9,5%. CriocTepirasocsk MifABUIEHHS
BMicTy BiTaMiHiB A, D, E, B;, C, KilbKicTh sIKUX 36iybInnIach Ha 14-25%. TeXHOJIOTiUHI XapaKTepPUCTUKY COJIOAY MTOKa3aau 36iIbIIeHHS
€KCTPAKTUBHOCTI Ha 5,7%, 4ac OLlyKPIOBAHHS 3MEHIIMBCA 0 15 XBUJIMH, KUCJIOTHICTh 3MEeHIIMJIACh Ha 0,3 OAMHUILI, a BMICT aMiHHOT'O
a30Ty 36igpmuBcs Ha 52,7 Mr/100 1. Bigmiueni crami ge3iHdikyroui B1acTUBOCTI pO3UMHIB 10 BiJHOLIEHHIO [0 KYKyPY/35SHOTO COJIOAY.
Pe3yspTaTH CBiUaTh PO OTPUMAaHHS SIKICHOTO KyKYPYA3SHOTO COJIOLY.

IIpescraBieHa TEXHOJIOT st MOXKe OYyTH BUKOPUCTaHA ITPYU BUPOOHUIITBI BUCOKOSIKICHUX G€3IUII0TEeHOBUX KYKYPYA3SHUX cosoziB. Ha jomauy
TpopoleHa KyKypy/3a Ma€e (DyHKI[iOHAIbHI BJIACTHBOCTI i MOXKe CTaTH I[iHHUM KOMITOHEHTOM ITPH BUPOOHUIITBI [IIETUYHUX G€3TIIOTEHOBHX
TIPOAYKTIB.

Pe3ysibTaToM JIOCITi/KEHb € PO3po0Ka TeXHOJIOTi] BUPOOGHUIITBA KYKYPY/3SHOTO COJIOAY 3 BUKOPHCTAHHSM ILIa3MOXIMiYHO aKTHBOBAaHHUX
BOJHUX PO3YMHIB.

Kirro4oBi cioBa: KyKypyA3sHUI cOJIOf, IIa3MOXiMiuHa aKTHBallis, IMEpOKCHJ, BOAHIO, iHT€HCH(iKaTOp IPOPOCTAHHs, IPOpOIeHa
KyKypyA3a.



