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The object of this study is the heat treatment of multicompo-
nent masses, for example, Jerusalem artichoke, pumpkin, and black
chokeberry, during thickening and drying in an improved mobile
functional apparatus for preliminary heat operations. The engineer-
ing solution is aimed at the implementation of resource-saving
preliminary thermal operations of plant raw materials on mobile
functional equipment. The structural difference of the device for the
preliminary heat treatment of plant raw materials is the presence of
a mobile platform with a carousel arrangement of rolling containers
with changeable working elements. The device provides simulta-
neous implementation of thermal operations in three functional
containers. The vacuum compartment and the steam generator with
flexible technical lines are connected to functional tanks equipped
with bubbler disks to improve heat transfer. The central platform
has a microprocessor-based automatic control unit and a spring
mechanism for lifting the cover equipped with Peltier elements for
secondary heat conversion. The tanks are heated by a film resistive
electric heater. Peltier elements are mounted on the inner surface of
the cover to convert secondary heat for autonomous operation of the
fan. For preliminary heat treatment of liquid media, the functional
container is additionally equipped with a stirrer with a heated sur-
face (the usable area of the thermal surface is 0.28 m?).

The duration of reaching a stationary temperature regime (50 °C)
of the multicomponent mass (Jerusalem artichoke — 50 %, pump-
kin — 40 %, and chokeberry — 10 %) in a mobile device is 31.4 % less
than in a classic design. The duration of the drying process in the

functional device is 40 minutes, and in the conventional KVM-150
device — 60 minutes. A 1.8-fold decrease in the specific metal capac-
ity was established. Total heat losses are reduced by 1.24 times, and
the usable heating surface is increased by 1.3 times.

Keywords: functional apparatus, plant raw materials, polycom-
ponent semi-finished products, preliminary heat treatment.
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The object of the study is the dependence of the technological
indicators of the extruded system with an increased ALA content
on the composition of the raw materials. The problem of the
study is the need to increase the oxidative stability of the lipid
component of extrudates, preserve their nutritional value and
improve technological characteristics (in particular, porosity).
An extruded system with an increased content of alpha-linolenic
polyunsaturated fatty acid (ALA) based on a mixture of barley
groats and flax seeds has been developed. The influence of flaxseed
content on the technological parameters of model extruded systems,
in particular porosity and oxidative stability of the lipid component,
was studied. It was found that the rational content of flax seeds in the
extrusion mixture is 7.0 %, providing the necessary porosity (80 %)
and the induction period of accelerated oxidation at a temperature
of 80 °C (10 hours). The proposed technological approach makes



it possible to increase the shelf life of products while preserving
nutritional value. The developed extruded system is promising for
further implementation in the food industry, which will contribute
to expanding the range of extruded products and increasing their
market competitiveness. The effect of antioxidants — ascorbic and
ferulic acids on the oxidative stability of lipids of the extruded
system was studied: the content of ascorbic acid — 0.06...0.09 %,
the content of ferulic acid — 0.10...0.15 %. The lipid component of
the extruded system of the developed composition demonstrates
a high level of oxidative stability (oxidation induction period —
up to 22 hours). The obtained results indicate the possibility of
using extruded systems with an increased ALA content to create
specialized products with extended shelf life and reduced raw
material costs.

Keywords: extruded system, alpha-linolenic acid, flax seeds,
barley groats, technological indicators.
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The object of this study was the process of milk sugar hydrolysis
in liquid whey concentrates. The problem solved was the intensifica-
tion of the lactose hydrolysis reaction in liquid whey concentrates



through the use of a combination of leavening and enzyme prepara-
tions. Patterns in the lactose hydrolysis process in liquid concen-
trates of demineralized whey were studied.

It was established that the use of an enzyme preparation for
liquid whey concentrates does not make it possible to achieve a
degree of lactose hydrolysis higher than 75-77 % within 10 h. The
simultaneous use of enzyme and leavening preparations for 6 hours
ensures the conversion of more than 95 % of lactose for concentrates
with a mass fraction of dry substances of 10-30 % and more than
90 % for a 40 % concentrate. The rational duration of lactose hy-
drolysis in demineralized whey concentrates for the combination of
preparations is 6 hours for 10 and 20 % concentrates, and 8 h for 30
and 40 % concentrates, which enables lactose hydrolysis at the level
0f 96.8—100 %. The rheological properties of concentrates with a
solids content of 30 and 40 % indicate that these systems have a high
ability to restore the structure.

The dynamics of monosaccharide formation during hydrolysis
are similar for 10 and 20 % concentrates, in which galactose slightly
predominates the systems. Data on the increase in glucose content
in fermented 30 and 40 % concentrates contradict the known data
regarding the consumption of glucose by the acidophilic bacillus
and its conversion to galactose. This may indicate suppression of
the activity of the acidophilic bacillus under conditions of increased
osmotic pressure in the concentrates.

The results of the work could be used in the technology of whey
ice cream, as well as dairy products that require adjustment of the
chemical composition, primarily in terms of protein and lactose
content.

Keywords: lactose hydrolysis, enzyme, acidophilic bacillus,
whey concentrate, galactose, glucose.
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This paper substantiates and defines the technological pa-
rameters for obtaining stable emulsions when making fermented
milk-containing products. The object of research was the modes of
mechanical and heat treatment of mixtures with a combined compo-
sition of raw materials based on dairy and vegetable fats. The task to
be solved was to obtain stable emulsions by two-stage homogeniza-
tion of the cream-vegetable mixture and the heat treatment tem-

perature of the fermented cream-vegetable mixture with a combined
composition of raw materials with a fat content of 10 % and 15 %. It
is shown that during the homogenization of a cream-vegetable mix-
ture with a mass fraction of fat of 10 %, the pressure in the first stage
should be 10.0-12.0 MPa, in the second — 2.5-3.0 MPa; for a cream-
vegetable mixture with a mass fraction of fat of 15 %, the pressure in
the first stage is 8.0—10.0 MPa, in the second — 2.5-3.0 MPa. Modes
of thermomechanical processing of the fermented cream-vegetable
mixture at temperatures of 652 and 70+2 °C to ensure the micro-
biological stability of the milk-containing product during storage
have been substantiated. A stabilizing system based on milk proteins
has been selected. It was established that in order to improve the
consistency, increase heat resistance, and avoid foaming of the fin-
ished product, it is necessary to perform thermomechanical process-
ing of the fermented cream-vegetable mixture with a fat content of
10 % and 15 % at temperatures of 70£2 °C and 65£2 °C, respectively,
and mass fraction stabilizer — 0.5 % and 0.15 %, respectively. The
research data do not always coincide with previously established
patterns, which is due to the difference in the chemical composition
of the studied food systems, as well as the methods of their prepara-
tion and use. The results of the work could be used in the technology
of milk-containing products with a combined fat composition.
Keywords: fat mixtures, emulsion, microstructure, homogeniza-
tion, thermomechanical processing, consistency, dynamic viscosity.
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The imbalance of micro- and macronutrients is a significant
health issue, often due to poor nutrition, vitamin deficiencies, and
disruptions in mineral metabolism. To address these challenges,

biologically active supplements (BASs) are gaining popularity. In
Kazakhstan, the BIO-AP-IRGA dietary supplement, derived from
dried saskatoon berry, chokeberry, and whey, was developed to im-
prove local food products. The study explored integrating BIO-AP-
IRGA into yogurt and cottage cheese, assessing the impact on their
nutritional and chemical properties.

Standard analytical methods were used to evaluate the fortified
products. The results showed that the addition of BIO-AP-IRGA
significantly increased the carbohydrate content, nearly doubling it in
yogurt and increasing it by eight times in cottage cheese. Additionally,
the polyphenol content increased in both yogurt and cottage cheese;
yogurt showed a slight increase, while cottage cheese saw nearly a
twofold rise. However, the amino acid content decreased with the
increasing amount of BIO-AP-IRGA, showing an inverse relationship.

These findings highlight the physicochemical changes that oc-
cur when BIO-AP-IRGA is incorporated into dairy products. The
supplementation improves the nutritional quality of yogurt and
cottage cheese, particularly by enhancing polyphenol and vitamin C
levels. This innovation presents an opportunity for the food industry
to develop functional dairy products with potential health benefits,
addressing nutrient deficiencies and promoting better health.

Keywords: nutritional value, amino acid composition, BIO-AP-
IRGA, Saskatoon berry, chokeberry, antioxidant.
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The object of research is wine samples obtained by maceration
of seeded and seedless skins from the autochthonous Madrasa grape
variety. The studies were conducted on the autochthonous Madrasa
grape variety the influence of the mechanical composition of the
bunch and the applied technological methods on the wine composi-
tion and quality indicators of wine was not been studied. For the
four variants with different numbers of bunches stored in the tin,
the amount of lactic juice in % was 83.85-86.03 %, the structural
index was 5.2-6.2, and no big difference was noticed between the
variants. The amount of phenolic compounds was higher in the
fermentation of the pulp with the seed than without the seed. The
amount of phenolic compounds was highest (1.87 gAE/L) during
alcohol fermentation, and lowest (1.22 gAE/L) during the rest
period. The amount of anthocyanins in peel maceration with seeds
was 0.118 gMvd-3-0-glu/u, this amount was 0.137 gMvd-3-0-glu/u
in fermentation without seeds. After alcohol fermentation, those
indicators were 0.140 and 0.208 gMvd-3-0-glu /u, reaching the maxi-
mum, respectively. The samples obtained from the Madrasa grape va-
riety, macerated for 48 and 96 hours, were divided into two parts, one
of which was fermented with natural yeasts (TQ) and the other with
cultured yeasts (MMQ). The amount of total phenolic compounds
and phenolic acids in TQ was lower than that of MMQ samples, and
the amount of aromatic compounds, on the contrary, was higher in
naturally fermented than in samples fermented with cultured yeasts.
These studies are important for production in terms of regulating the
number of clusters stored in the barrel and the processes occurring
during the stages of wine production. The obtained results can be
used in family farms and wineries.

Keywords: autochthonous, antioxidant activity, cluster, mono-
meric anthocyanins, residue, maceration, skin, pips.
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The object of the study is the technology of marmalade based on
pumpkin, apple and dogwood paste.

The development of a vegetable and fruit paste allows to solve
the issue of marmalade structure formation, provide high organolep-
tic quality indicators, without the use of dyes and essences, enrich
the chemical composition of products and give functional properties.

Due to the use of short-term low-temperature concentra-
tion and a well-founded recipe (pumpkin 50 %, apple 35 %, dog-
wood 15 %). The paste contains a significant amount of functional
ingredients, which is confirmed by the study of its chemical com-
position. The paste has a dynamic viscosity of 280 Pa-s, a high
content of non-starch polysaccharides of 3.89+0.11 g, vitamin C of
1.89+0.05 mg, B-carotene 21.13+0.60. For optimal management of
the concentration process (55...65 °C), an effective viscosity is set
in the range of 5...35 Pa-s.

The improved method of producing marmalade based on pump-
kin, apple and dogwood paste is characterized by increased quality.
The marmalade mass at a temperature of 80...82 °C before gelatini-
zation has a viscosity 24 % higher than the control. The developed
marmalade has a pleasant ruby color and a lingering consistency. The
content of non-starch polysaccharides, mainly pectin substances and
vitamin C increases almost twice. The new marmalade is character-
ized by the presence of vitamins A, C, E and B-carotene. The number
of macro- and microelements increases significantly compared to
the control sample. According to the content of non-starch polysac-
charides, vitamin A, B-carotene and potassium, marmalade based on
vegetable and fruit paste can be classified as functional, since the
percentage of provision of these substances per day exceeds 10 %.
The method of marmalade production can be implemented at con-
fectionery enterprises.

Keywords: fruit marmalade, vegetable and fruit paste, viscosity,
strength, functional ingredients, quality improvement.
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The object of this study is the technology of whipped candies with
the introduction of whole and crushed chia seeds. Whole seeds were
added at the stage of whipping the protein (% of the mass of dry egg
albumin), and crushed seeds were added during the preparation of the
milk-fat mixture (% of the mass of fat). The introduction of the additive
solves the task of improving the structural characteristics of whipped
candy masses and candies made on their basis. The issue of improving
the nutritional composition of products has also been resolved.

It was established that the introduction of whole chia seeds (up
to 50 % of the mass of dry egg albumin included) contributes to the
improvement of the foaming of brewed protein masses during whip-
ping and to the reduction of their density. Increasing the dosage of
chia causes the deterioration of these indicators. In view of this, it is
recommended to limit its dosage to 50 % of the weight of dry albu-
min when adding whole seeds to the brewed whipped protein mass.

Tt was noted that when adding whole/crushed chia seeds in the
amount of (50/40) %, (50/50) %, and (50/60) % of the mass of dry
albumin/fat, the viscosity of unstructured candy masses increases
slightly. Due to this, the duration of their structure formation is
reduced, and the rate of shrinkage decreases. Whipped candies from
such masses, compared to the control ones, are characterized by higher
values of adhesion, strength, and density indicators. However, the
visual deterioration of the porosity and compaction of the structure is
characteristic only of the samples with the content of whole/crushed
seeds (50/60) %. That is, the rational dosage of whole/crushed chia
seeds is (50/50) % of the weight of dry albumin/fat.

Such products are characterized by improved nutrient composition.
In particular, the content of proteins and non-starch polysaccharides
increases, the balance of fats improves, and the content of micronutri-
ents such as polyphenols, minerals, and vitamins increases significantly.
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KOHCTPYKTUBHE BIOCKOHAJIEHHA MOBLJIbHOTO ATIAPATA JIJII HONEPEIHBOI TEILZIOBOI OBPOBKU
POCJIMHHOI CUPOBUHH (c. 6-14)

A. M. 3aropysko, 1. B. Boponenko, JI. O. Uyiiko, H. B. Turatepenko, E. B. I6acg, A. M. Conomon, O. I. Ckopomna, M. K. IIpuxoasko

OG6’ekTOM JIOCTIKEH ST € TermoBa 06poOKa TOMIKOMIIOHEHTHIX Mac Ha MpUKJIai: TorninaMOypa, rapbysa Ta YOPHOILIIIHOI apoHil mpu
3TYIIEHH] 1 MACYNIYBaHHI y YAOCKOHAIEHOMY MOGITPHOMY (DYHKIIOHATBHOMY amapary JIsi MOTEpeHiX TEIIOBUX orepariil. [Hkenepre
PILIEHHS CIPSMOBAHE Ha peasisalliio pecypcooiajHuX MOMepeAHiX TEIIOBUX ONepalliii POCAUHHOT CUPOBMHU Ha MOOLIBHOMY (DYHKILIOHATb-
HoMmy obsagHanti. KOHCTPYKTHBHOIO BiIMIHHICTIO amiapaTy JIs OTEPeHbol TerIoBoi 00pOOKH POCIMHHOT CUPOBUHN € HAsIBHICTD PYXOMOT
1atpOpPMHU KapyCeIbHOrO PO3TAILYBAHHS MIKATHIX EMHOCTEH i3 3MIHHUMEI POOOUYNMU eleMeHTaMu. AnapaT 3abe3neuye oJHOUaCHy peasiza-
IIi10 TETJIOBUX OMepariil y TpboX (QYHKIIOHATBHUX EMHOCTSIX. BakyyM-BijiTisieHHsT Ta TaporenepaTop 3 FTHYYKIMU TEXHIYHIME MaTiCTPAISIMIT
3'enani 3 QYHKIIOHATBHIMI EMHOCTSIMU, OCHAIEHUME IMcKaMi GapOoTepa st oKpatienns tersonepeaadi. [lentpanbia miardopma mae
6JIOK aBTOMATHYHOTO KEPYBAHHSI HA OCHOBI MiKPOTIPOIIECOPa Ta MPYKUHHUN MEXaHI3M /Ui [AHOMY KPHIIKH, OCHAIIEHOT eJieMenTamu [lesb-
TBE JUIsI IePEeTBOPEHHs BTOPUHHOI Teryiotu. O6irpiB eMHOCTel 31iHCHIOETHCS MTIBKOBUM PE3UCTUBHUM eJieKTpoHarpiBadeM. Ha BHyTpinmHiit
MOBEPXHI KPUIIKM 3MOHTOBaHI eseMeHTn [1esIbThe /71t IepEeTBOPEHHS. BTOPUHHOI TEMIOTH sk aBTOHOMHOT po6oTH BeHTHIsATOpa. JlJIst 110-
nepeanbol TerIoBoi 06pOOKK PIAMHHUX cepeloBHIl (GYHKIIOHATbHA EMHICTh I0MaTKOBO OCHAIEHA MIIIaJKoIo 3 00irpiBa€MOIO TIOBEPXHEIO
(KopUCHa TIIOA TeTIOBOi MOBEpPXHi cTaHoBHUTD 0,28 M?).

TpuBazicTh BUXO/LY Ha cTamioHapHuii Temreparypuii peskum (50 °C) nosikommnorenTHOI Macu (ToninamGypa — 50 %, rapOysa — 40 % Ta
wopHorTiaHoi aponii — 10 %). B MobimbHoMy amaparti Ha 31,4 % MeHIIa, HiXK y KIaCHIHIi KOHCTPYKITl. TpHBaIicTh MPOIeCy MiACYITYBAHHS Y
(ynkmionansHOMy amapari cranoButb 40 X8, a y kiracnunomy amapari KBM-150 — 60 xB. BecraHoB/IeHO 3HIKEHHST ITMTOMOI METaJIOEMHOCTL
B 1,8 pasu. 3arasnbHi TeIJIOBTpaTH 3MEHIIYIOThCA y 1,24 pasu, a KOpHUCHa MOBEPXHs HarpiBaHHa 36iibiaach B 1,3 pasu.

KiouoBi cioBa: (GhyHKIIOHAIBHUIT anapat, pocJaMHHA CHPOBUHA, TIOJIKOMIIOHEHTHI HarliBhaOprKaTH, norepe/ s TerioBa 06pooKa.
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PO3POBKA EKCTPYIOBAHOI CUCTEMH 3 IIIJIBUIIEHUM BMICTOM AJIb®A-JTHOJEHOBOI
MOJIIHEHACUYEHOI JKUPHOI KUCJIOTH (c. 15-23)

C. B. Boukapes, T. YO. Yaiika, C. B. Crankesuy, 1. B. 3a6poaina, I. C. Bananzina, JI. B. O6oaenuesa, T. B. Uepemcbka,
Mirouidik IManax orsm Bakipos, O. I1. Koixonraescokuii, P. B. Boponos

OO6’eKTOM JIOCTIIKEHHS € 3aJIeKHOCTI TEXHOMOTIYHUX MOKA3HUKIB €KCTPYA0OBAHOI CHCTeMU 3 TmigBuIeHiM Bmictom ALA Bij ckiany cu-
posutn. TIpobieMaTrka JOCHIGKEHHST MOJATAE B HEOOXIAHOCTI THABUIEHHS CTablIbHOCTI JHMAHOI CKIAI0BOI €KCTPY/AATIB 0 OKUCHEHTHS],
30€peKEeHHS X TOKUBHOI IIIHHOCTI Ta IOKPAIIEHHST TEXHOJIOTTYHIX XapaKTEePUCTUK (30KpeMa, HOPUCTOCTI ). PO3pO6IEHO eKCTPYI0BAHY CHCTEMY
3 MiIBUIIEHIM BMiCTOM aJib(ha-JIiHOIEHOBOI MoJliHeHacuyenoi ;kupHoi kucaot (ALA) Ha 0cHOBI cyMillli SYMiHHOI KPYTIH Ta HaciHHs JboHy. /[o-
CJIJKEHO BIJIMB BMICTY HACIHHSI JIBOHY HA TEXHOJIOTIYHI TIOKA3HUKN MOJIEIBHUX €KCTPYAOBAHUX CUCTEM, 30KPEMa MOPHCTICTh Ta CTabiIbHICTh
JI0 OKMCHEHHS JITIHOT CK/Ia0Bo1. BeTaHoBIIEHO, 110 palioHaIbHUIT BMICT HACIHHA JIbOHY B CyMilli /it ekeTpyayBanis — 7,0 %, 1o 3abesneuye
Heobxiznmy mopucticts (80 %) Ta mepion inaykii mprckoperoro okncHentst 3a Temmeparypu 80 °C (10 roz.). 3amponoHOBaHIi TEXHOTOTIIHII
HiZIXi/1 103BOJIsIE 30LIBIIMTY TepMiH 30epiraHHs MPOAYKILil, 30epiraroun MoKUBHY 1iHHICTh. PO3po0eHa eKCTPy/I0BaHa CUCTEMA € TIePCTIEKTHB-
HOIO JIJIS TIO/JIJIBIIIOTO BITPOBA/UKEHHS B XapuOBY IIPOMUCJIOBICTD, 110 CIPUATAME PO3IIMPEHHIO ACOPTUMEHTY €KCTPY/I0BAHOI IIPOYKIL Ta Mij-
BUIIEHHIO 11 KOHKYPEHTOCITPOMOKHOCTI Ha PUHKY. JIOCTi/IZKEHO BIJINB aHTHOKCHIAHTIB — acKOPOIHOBOT Ta (hepysIoBoi KMCJIOTH Ha CTabiIbHICTh
JI0 OKUCHOT'O [ICYBAHHS JIiITi/IB €KCTPYIO0BAHOI crcTeMu: BMicT ackopbinosoi kucaoru — 0,06...0,09 %, Bmict depynosoi kucaoru — 0,10...0,15 %.
Jlimigaa ckiagoBa eKCTpy/I0BaHOI CHCTEMH PO3POOJIEHOr0 CKIALY AEMOHCTPYE BUCOKHUIT piBeHb CTabIIbHOCTI 10 OKMCHEHHS (nepio iHayKiil
OKHMCHEeHHs — 710 22 o). OTpuMani pe3yJIsTaTi CBi[4aTh PO MOKJIMBICTD BUKOPHCTAHHS €KCTPYAOBAHUX CUCTEM i3 TTijiBuIieHnM BMicToM ALA
JUUISI CTBOPEHHST MTPO/YKTIB CIEIiali30BaHOTO TIPU3HAYEHHSI 3 OJI0BKEHUMHU TePMiHaMI 30epiraHHst Ta 3HIKEHOIO BAPTICTIO CHPOBUHIL

KmouoBi cioBa: excTpyoBaHa cricteMa, anbha-TiHoJIeHOBA KUCIO0TA, HACIHHS JTbOHY, STIMiHHA KPYIa, TEXHOIOTIUHI TTOKA3HIKH.
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BU3HAYEHHSA 3AKOHOMIPHOCTE ITPOIIECY T'TJIPOJII3Y JIAKTO3U ¥V PIIKUX KOHIIEHTPATAX
JTEMIHEPAJII3OBAHOI CUPOBATKH (c. 24-32)

A. II. Muxanesuy, JI. O. Moiceesa, I'. €. Iloximyxk, V. I'. Bauxypa
O06’ektoM mocaizKeHHs: GyB MPOTEC TIAPOIIZY MOJOYHOTO IyKPY Y PIAKMX KOHIIEHTpaTaX cupoBaTku. [1pobiaemoro, mo BupinryBasacs,

Oyuia inTeHcudikailist peakitii rifipoi3y JaKTO31 y PIIKUX KOHIIEHTPAaTaX CUPOBATKH 3a PaXyHOK BUKOPHUCTAHHs KOMOIHAILT 3aKBaIlyBalbHOTO
Ta (hepMeHTHOTO Mpenaparis. Jocsipkeno 0cobaMBOCTI TIPoTiecy TIP3y JaKTO31 Y PIIKMX KOHIIEHTPATaX AeMiHepai30BaHOT CHPOBATKH.



BceranoBieHo, 1110 3acTocyBaHHsT (pepMEHTHOTO MPENapaTy st PIIKNX KOHIIEHTPATIB CHPOBATKHU He I03BOJISIE JIOCSTTU CTYIEHS TiIpoJIizy
Jakro3u Buie Hixk 75-77 % nporsrom 10 roa. Oanovache 3actocyBanHst (DePMEHTHOTO Ta 3aKBAIIYBAJILHOTO MPENapariB mpoTsaromMm 6 roj
3abe3meuye KOHBEPCio MOHaA 95 % JAKTO3M /Ui KOHIIEHTPATIB 3 MacoOBOIO 4acTKoio cyxux pewosnn 10-30 % Ta monax 90 % mist 40 %-ro
KOHIIEHTPATy. PaIliOHAIbHOI TPUBATICTIO TIAPOJI3Y JAKTO3M y KOHIIEHTPATaX JAeMiHEPaIi30BaHOI CUPOBATKM 3a KOMOiHAIl npenaparis €
6 rox st kKontentpatis 10 Ta 20 % ta 8 rox aus konientTparis 30 ta 40 %, 1o 3abesnedye Tiaposis sakTosu Ha pishi 96,8—100 %. Peosoriuni
BJIACTMBOCTI KOHIIEHTPATIB 3 MACOBOIO 4acTKOIO cyxux pedoBuH 30 Ta 40 % BKa3yloTb Ha Te, 1[0 11i CUCTEMU BOJIOIIOTH BUCOKOIO 3/[ATHICTIO
IO Bi/THOBJIEHHSI CTPYKTYPH.

JluHamika yTBOPEHHS MOHOCAXapU/IiB i Yac TiAposinty € moaibHoto arst kommenTtpatis 10 ta 20 %, me y crcTeMax HE3HAYHO TlepeBakae
rayaxrosa. /lani mo/o nepeBaskaHHs BMicTy riokos3n y ¢pepmentoBanux 30 ta 40 % koHIeHTpaTax cynepedars BijioMiil indopmaitii BiiHOCHO
CIOKMBAHHS TJTIOKO3M alin0(MhiIbHOIO TTATNYKOIO Ta 1i IlepeTBOpeH s 10 ranakTo3u. 1le Moske BkasyBaTy Ha MPUTHIYEHHsT aKTUBHOCTI ali/i0-
(IJ]IJTBHO-I- TTJINYKN B YMOBax Hi]'[BT/HIIeHOT‘O OCMOTHUYHOT'O TUCKY Y KOHIIEHTPaTaX.

Pesyasratt poboTH MOKYTH OyTH BUKOPUCTAHI Y TEXHOJIOTIT MOPO3UBA CHPOBATKOBOIO, @ TAKOK MOJOYHKX MTPOAYKTIB, 1110 TIOTPEOYIOTH
KOPHUTYBaHHs XiMIYHOTO CKJIa/Ly, B IIEPIITY Yepry 3a BMiCTOM OiJIKa i JTaKTO3H.

KmouoBi cioBa: TifpoJii3 akTo3u, (hepMenT, anuaodiibHa maandka, KOHIEHTPAT CHPOBATKH, TAJTaKTO3a, TJII0K03a.
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OBIPYHTYBAHHS TEXHOJIOTTYHUX YMHHUKIB 1JI1 OTPUMAHHS ®EPMEHTOBAHUX MOJIOKOBMICHUX
MMPOAYKTIB 3 KOMBIHOBAHUM CKJIA/IOM CMPOBHHU TPUBAJIOTO CTPOKY 3BEPITAHHZ (c. 33-41)

C. M. Augpeyc, 1. O. Pomanuyk, T. B. Pynakosa, C. A. Hapizkauii

CTpyKTYypHO-MEXaHiuHi BJIACTUBOCTI XapYOBHX IIPO/IYKTIB € BAKJIMBUM MOKA3HUKOM iX sikocTi. CTaTTs NPUCBSAYEHA JIOCJi/IKEHHSIM TeX-
HOJIOTTYHUX PEKUMIB, 110 3a0€311e4yI0Th CTabiIbHICTh XapYOBUX eMYJIbCIH Mijl Yac BUPOOHUIITBA MPOAYKTIB 3 KOMOIHOBAHUM CKJIQJIOM JKIPO-
Boi (hazu. OG'€KTOM AOCTIKEHD OyJIM PEKUMU MEXAHIYHOTO Ta TEIIOBOTO 06POGIEHHS CyMinneii Ha OCHOBI MOJIOYHUX Ta POCTMHHUX 5KUPIB.
TIpo6aemoro, 1o BupimyBaiacs, OyJ0 OTpUMaHHsT CTabLIBHUX eMYJIbCiil 3a ABOCTYIIEHEBOI rOMOreHisaltii BEPIIKOBO-POCAUHHOI CyMili Ta
TEMITEpPATypPHU TEIIOBOTO 06POGIeHHST (hepMEHTOBAHOI BEPITKOBO-POCIMHHOI cyMiIi 3 BMicToM kupy 10 % i 15 %.

OOTPYHTOBAHO TEXHOJIOTIUHI TMapaMeTpr OTPUMAHHS CTaGiIbHUX eMyJIbCIll mi yac BUPOOHUIITBA (HEPMEHTOBAHUX MOJIOKOBMICHUX
npoaykTi. Ilokasano, 1o iz gac romoreHisaitii BepIkoBo-poCIUMHHOI CyMillli 3 MacoBoI0 4acTKoio xkupy 10 % THCK Ha HepHuioMy cTyrneni
nosuren ckaagaru 10,0-12,0 MITa, na apyromy — 2,5-3,0 MIIa; /151 BepHIKOBO-POCIMHHOI CyMillli 3 MACOBOIO Y4acTKOIO JKupy 15 % THCK Ha
nepuiomy crymeni 8,0—10,0 MIIa, na apyromy — 2,5-3,0 MITa. O6rpyHTOBaHO PEKUMH TEMIOBOTO 00pObIeHH S (hePMEHTOBAHOI BEPIIKOBO-
pocauHHol cymimni 3a temmepatypu 65+2 ta 70+2 °C must 3abesnedentst Mikpo6iosorianoi cTabiIbHOCTI MOJOKOBMICHOTO TIPOLYKTY
iz yac 36epiranns. Iligibpano crabigisyBajbHy cuCTEMY, OCHOBY SIKOI CKJIAAAI0Th MOJIOYHI Ginkn. BeranoBieHo, Mo /Jist HOKPaleHH s
KOHCHCTEHILiT, 1 IBUIEHHsI TEPMOCTIIKOCTI Ta yHUKHEHHs CIIIHIOBAHHSI TOTOBOTO MPOAYKTY HEOOXIZHO IIPOBOUTH TEILIOBE 0O6POOIISHHS
dbepmenToBanoi BepikoBo-pocannHoi cymimi 3 BMicTom skupy 10 % i 15 % 3a temneparypn 70+2 °C i 65+2 °C, BianosigHo, Ta MacOBOIO
yacTkoio crabinizatopy — 0,5 % i 0,15 %, Biagnosigno. Otpumani gani 0CHiKEHHA He 3aBK/1 30iraloThCs 3 paHilie BCTAaHOBJECHUMH 3a-
KOHOMIPHOCTSIMH, 110 TIOB’SI3aMH0 3 PI3HUIIEI0 B XIMIYHOMY CKJI/ AOCTIIPKYBAHNX XapUOBHIX CHCTEM, & TAKOXK CIOC00ax IX MPUTOTYBAHHS
Ta BUKOPUCTAHHS. Pe3y/ibraTit poO0TH MOKYTh OYTH BUKOPUCTAHI B TEXHOJIOTII MOJIOKOBMICHUX TMPOAYKTIB 3 KOMOIHOBAHUM 5KUPOBUM
CKJIAJIOM.

KiouoBi ciioBa: cyminni JKupiB, eMyJibCis, MiIKPOCTPYKTYPa, FOMOTeHi3allist, TepMoMexaHiute 06poOJIeHHs], KOHCUCTEHIis, ANHaMiYHa

B’SI3KICTb.
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3ACTOCYBAHHS BIOJIOTTYHO AKTUBHOI JIOBABKH BIO-AP-IRGA: XIMIYHI OCOBJIUBOCTI 3BATAYEHOT'O
MOTYPTY I CUPY (c. 42-49)

Assem Sagandyk, Kadyrzhan Makangali, Gulmira Zhakupova, Tamara Tultabayeva, Gulzhan Tokysheva

Jlucbananc MiKpo - i MaKpoeJIeMeHTIB € Cepio3HOI0 MTPOGJIEMOIO VISt 30POB’s, 4acTO 00YMOBJIEHOT HENPABUJILHUM XapuyBaHHsIM, aedi-
[MTOM BiTAMIHIB i MOPYIIEHHAMYU MiHepaabHOro o6Miny. [{yist BUpileHHs 1uxX mpobjaeM Bee OLIbIIOl MOy IsIpHOCTI HabyBAIOTh 6i0JIOTIYHO
axrusHi 1o6asku (Ban). ¥ Kasaxcrani Gysia pospobiiena 6iosoriuno aktusHa no6aska «BIO-AP-IRGA», oTprMaHa 3 CylIeHNX sTijl CACKaTyH,
YOPHOILTIZIHOI TOPOOMHY i MOJIOYHOI CHPOBATKH, /15T MOJIITIIEHHSI SIKOCTI MiCIIEBUX MPOIYKTIB XapuyBaHHs1. B X0/l oCTiIsKeH s BUBHAYAIACS
MoxksmBicTb ofaBanHst «BIO-AP-IRGA» B fiorypt i cup, o1iHIOBaBCsI BIIMB Ha iX HOKMUBHI Ta XiMiuHI BJIACTUBOCTI.

Jlnst oninky 36arayeHuX MPOAYKTIB BUKOPUCTOBYBAJIMCS CTaHAAPTHI aHa iTH4YHi MeToau. PesyisraTi nokasanu, 1mo gojgasamis «BIO-
AP-TRGA» 3HauHO 361/bITMIIO BMICT BYTJIEBOIIB, Maiike BABiUi 30iIbIIUBIIM HOTO B HOTYpTi 1 y Bicim pasiB - B cupi. Kpim Toro, BmicT 110-
JicpeHoIiB 361MBIINBCS SIK B HOTYPTI, Tak i B CUpi; B fIOrypTi crioctepirasocst HeaHauHe 301IbIIEHHS, B TOI Yac sIK B CUPI - Maiixke IBOpa3oBe
36imbenns. OnxHaK BMiCT aMiHOKKCIIOT 3HMKYBaBest 31 36ibinentsmM «BIO-AP-IRGA», 110 ¢BiUUTH [TPO 3BOPOTHY 3aJI€KHICTD.

11i pesyabratu cBiguaTh Mpo BHisuko-ximMiuHi 3mMiHM, AKi BigOyBatoThes npu gogasanHi «BIO-AP-IRGA» B mosouni npoxykru. J[o6aBka
MOKPAIIYE MOKUBHI BIACTHBOCTI HOTYPTY i CUPY, 30KpeMa, 3a paxyHOK 30i/1binenHs BMicty nosigenonis i sitaminy C. Ils inHoBanis Biakpu-



Ba€ TIepe]l XapyoBOIO MPOMUCIOBICTIO MOKIIMBICTD PO3POOJISITH (DYHKITOHAIBHI MOJIOYHI TIPOAYKTH 3 TOTEHI[ITHOI0 KOPUCTIO JIJIsl 37I0POB’S,
yeyBatoun JeinuT MoKMBHUX PEYOBUH 1 CIPUSIFOYM 3MIiITHEHHIO 3/[0POB’SL.
KiiouoBi cioBa: xapuoBa 1iHHICTD, aminokucaoTauii ckiax, BIO-AP-IRGA, sroau ipru, 4opHOIUIiiHa ropoOuHa, aHTHOKCH/IAHT.
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BU3HAYEHHS BIIVIUBY PISHUX TEXHOJIOTTYHUX METOZIUK HA IIOKA3HUKHN CRJIALY I'POH TA 3PA3KIB
BIHA 3 BUHOTIPAZIY MAZTIPACA (c. 50-62)

Hasil Fataliyev, Yusif Lezgiyev, Yahya Aghazade, Natavan Gadimova, Elnur Heydarov, Mehman Ismailov

OO0’€KTOM JIOCITIJIKEHD € 3pa3KH BHH, OTPUMaHi 3a I0IIOMOTOI0 Marlepailii HACIHHEBHUX Ta HACIHHEBHX IITKIPOK 3 aBTOXTOHHOTO COPTY BUHOTPa-
1y Majpaca. JlocsipkeHHs: IPOBOIMIINCS Ha aBTOXTOHHOMY COPTi BUHOrpaty Majpaca, BIUIMB MEXaHIYHOTO CKJIA/Ly TPO Ta ITPUKJIAIHUX TEXHOJIOTIY-
HIX METOJIiB Ha CKJIa]l BUHHOTO CKJIaJLy Ta IOKA3HUKH SIKOCT] BITHA He BUBYAIICSL. [I71s1 YOTHPHOX BAPIAHTIB 3 PI3HOIO KIJIBKICTIO TPOH, 110 36€PiraloThest
B GaHII, KiTbKICTh MOJIOYHOTO COKY B % cranosuia 83,85—86,03 %, crpykTypHuii iH1eKe cTaHoBUB 5,2—6,2, i MK BapiaHTaMu He TIOMIYEHO BEJMKOL
pistmi. Kizbkicts heHosmbHux crosyk Gysia BUIOO TIpu OpoiHHi M'IKOTI 3 HaciHHsM, HixK Ge3 Hacinmst. Kigbkicts (enonbHux crioyk OyJia Haii-
oo (1,87 GAE/x) min yac 6pozinmst ankoromo, a Haiiamwkdomo (1,22 GAE /) npotsirom mepiofy BiamounsKy. KinbkicTs aHTOIMAHIB y MIKIipIT
3 Hacinusam cranouwia 0,118 GMVD-3-0-Glu/U, 1 kimbkicts cranosuia 0,137 GMVD-3-0-Glu/U ntpu 6poxinni 6e3 Hacinus. [Ticis Gpomints
asrkoroJtio 11i okasuukm ckiami 0,140 ta 0,208 GMVD-3-0-Glu/U, gocsiraioun MakcuMyMy BiZIOBIHO. 3pasku, OTPUMaHi 3 COpTY BUHOTpaxy Ma-
JIpaca, MalepoBaHuX TpoTsAroM 48 ta 96 rowH, Oy posztijieHi Ha B YaCTHHM, OHY 3 SKUX (epMenToBaHi HaTypasbaumi apikmpkamvu (H/T), a
apyry 3 KyssruBosarumu apikpkamu (K/1). Kinbkicts saraibHux (peHoabHnX crosiyk ta herosnbhux kueaor y HJI Gyna nukdoro, Hixk y spaskis K/I,
a KUIBKICTh ApOMATHYHUX CIOJYK, HABIAKH, OyJIa BHIINOIO Y TPHPOAHOMY (hepMEHTOBAHOMY, HIK Y 3pasKax, 10 (epMEHTOBAHI KyJIBTHBOBAHIMI
apikpkamu. TTi 0CsIiKeHHs BasKIMBI 1711 BAPOOHUIITBA 3 TOYKI 30py PEryJIiOBaHHs KiJIbKOCTI KJIACTEpIB, 1110 30€piraloThest B 6oulti, Ta mpoIecis,
10 BiZOYBAIOThCST Ha eTarmax BUPOOHWITBA BiHa. OTprMaHi pesyssrarti MOKYTh OyTH BIKOpUCTaHi B ciMeiiHIX (hepMax Ta BUHOPOOHIX 3aBOJIAX.

Km04oBi cii0Ba: aBTOXTOHHMIT, aHTHOKCHIAHTHA aKTUBHICTH, KJTaCTEP, MOHOMEPHI aHTOIIaHN, 3AJIUIIKH, Mallepaltis, IKipa, TyHKT.
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BU3HAYEHHS OCOBJIMBOCTEIT BUKOPUCTAHHSI TPbOXKOMIIOHEHTHOI OBOYEBO-®PYKTOBOI IACTU
Y TEXHOJIOTTI MAPMEJIAZLY (c. 63-72)

0. B. Camoxsaiuosa, O. I. Yepesko, /1. B. /Imurpescokuii, H. B. Byanuk, I. M. @owmiua, I1. B. T'ypcokuii, H. A. Cosa,
B. C. Komyzbsko, IO. B. Tecmok, JI. M. KoxsiHoBchka

OO6’€KTOM [OCTI/IKEHHSI € TEXHOJIOTISI MAPMeJIaLy Ha OCHOBI MacTu 3 Tap0ys3a, siOIyK Ta KI3HJTY.

Po3po6Kka 0BOUEBO-(DPYKTOBOI MACTH M03BOJISAE BUPIIIMTH TIMTaHHs (JOPMYBAHHSI CTPYKTYPH MapMeJajy, 3a0e3eunTh BUCOK] OpPraHoJIen-
TUYHI TTOKA3HUKHU SKOCTI, 6€3 3acTOCYBaHHst OapBHUKIB i eCeHIIii, 30araTuTu XiMiuHKUi cKJ1aj BUPOOiB Ta HagaTh (PyHKI[IOHAMBHIX BJACTHBOCTEM.

3aBISIKI BUKOPHCTAHHIO KOPOTKOTPHBATIOTO HU3BKOTEMIIEPATYPHOTO KOHIIEHTPYBAHIHS Ta OOTPyHTOBaHOi perentypi (rapodys 50 %,
9{6J1y1<0 35 %, ku3ui 15 %.) macra MicTUTD 3HaYHY KiJIbKiCTh (DYHKIIIOHAIBHUX IHIPEAIE€HTIB, 1110 MiATBEPAXKEHO BUBYEHHSIM il XIMiYHOTO CKJIa-
ny. [acra mae punamiuny B'si3kicts — 280 [la-c, Bucokuii BMicT HekpoxmaibHux nosicaxapuiis — 3,89+0,11 r, sitaminy C — 1,89+0,05 mr,
B-kaporuny 21,13+0,60. [lyis1 onTUMaIbHOTO BeJACHHS mpoiiecy KoHteHTpyBanus (55...65 °C) BcraHoBIeHA e(DEeKTHBHA B'SI3KICTD, 10 3HAXO0-
IUThes B iHTepBai Bix 5...35 Ila-c.

Vrockonasenuii crocié BUpoOHUIITBA MapMeIa/ly Ha OCHOBI macTy 3 TapOysa, si0JIYK Ta KU3WILY BiZIPI3HSETHCS i ABUINEHOIO SKicTIo. Map-
MenaHa Maca 3a temieparypu 80...82 °C nepes AparyieyTBOPEHHIM Ma€ B'A3KIiCTh Ha 24 % OiJblie Hisk KOHTPOJb. Po3pobeHuii Mmapmenan
Mae MpUeMHK pyOiHOBUIT KOJIIp Ta 3aTssKHY KOHCUCTEHIIi0. BMicT HeKpoXMaIbHUX MoJicaxapuiB, 31e0iIbII0ro MeKTHHOBUX PEYOBUH Ta Bi-
taminy C 36ibIIyeThest Maiike y 1Ba pasu. Hosuit Mapmeraj XxapakTepusyeThest HasiBHiCTIO BitaminiB A, C, E ta B-kaporuny. CyTTeBo 36115~
LIYETHCS KiJIBKICTh MaKpO- i MiKPO€JIEMEHTIB IIOPiBHSAHO 3 KOHTPOJIBHUM 3Pa3KOM. 32 BMiCTOM HEKPOXMAJIbHUX HOJicaXapyu/iB, BiTaMiHy A,
B-KapoTHHY Ta KaJIilo MapMeJia/i Ha OCHOBI 0BOYEBO-(PYKTOBOI MACTH MOKJIUBO BiftHECTH 10 (DYHKILIOHATBHOTO, OCKIJIBKK Bi/ICOTOK 3a0e311e-
4eHHs1 1[UX pedoBUH Ha 100y nepesuurye 10 %. Croci6 BUPOOHUIITBA MapMeJia/ly MOKJIMBO BIPOBAJNTH HA KOHAMTEPCHKUX MIAIPUEMCTBAX.

Kmouogi cioBa: Mapmesa GpyKTOBUIL, 0BOUEBO-(PPYKTOBA MACTA, B'SI3KICTD, MiI[HICTh, (DYHKITIOHATbHI iHTPEIIEHTH, TIOKPATIEHHS STKOCT.
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BUKOPUCTAHHA HACIHHS YIA /1A IIOKPAIIEHHSA CTPYKTYPHUX XAPAKTEPUCTHK TA HYTPIEHTHOTO
CKJALY 3bUBHUX IYKEPOK (c. 73-83)

O. I'. IllupakoBa-Kamenioka, O. €. 3aropyasko, K. P. Kaca6osa, B. M. Muxaiinos, O. M. Illkasies, A. JI. Porosa, I'. B. Hosik,
H. B. Jlanuupka

OO6’eKTOM JIOCIIIKEHHS € TEXHOJIOTis 30MBHUX IYKEPOK 3 BHECEHHSM I[JIOTO Ta NOoApiOHEHOTO Hacinus uia. Ilize HaciHHA momaBann
Ha erari 36uBanHs GinKy (% Big Macw CyXoro sSI€4HOTO aabOyMiHY), a TOApiGHEHe — TIijl Yac OTPUMAHHS MOJOYHO-KUPOBOI cyminti (% Bix




Macu x&upy). BHeceHHAM 100aBKY BUPINTY€ThCs TpoGIeMa TTIOKPAIEHHS CTPYKTYPHUX XapaKTePUCTUK 30MBHUX IyKEPKOBUX Mac Ta BUTOTOB-
JIEHUX Ha IX OCHOBI 11yKepoK. TakoK BUPINIYETHCA TUTAHHS IIOKPANIEHHST HYTPIEHTHOTO CKJIaLy BUPOOIB.

BcTaHoBIIeHO, 110 BHECEHHSI I/I0TO HaciHHsT gia (10 50 % Bi Mach CyXoro si€9HOro aabOyMiHy BKIIOYHO) CIPHSIE TTOKPAIIEHHIO MHOYT-
BOPEHH 3aBapeHuX GIIKOBHUX MAc Iijl Yac 30MBAHHS Ta 3HIDKEHHIO iX rycTunu. [TiBUIIEHHS 03y BaHHsI Yia CIIPUYMHSIE MOTIPIIEHHS AaHIX
MOKa3HUKIB. 3 OMJIsA/lY Ha Ile PEKOMEHI0BAHO 32 BHECEHHS 11IJIOTO HACIHHS 110 3aBapeHoi 301Tol GIIKOBOI Mach 0OMesKyBaTH HOro J103yBaHHs
Ha piBui 50 % Bix Macu cyxoro aibOyminy.

BinmiueHo, 1110 3a BHECEHHS 11J10T0,/IOAPiOHEHOT0 HaciHHs via B Kinbkocti (50/40) %, (50/50) % Ta (50/60) % Big Macu cyxoro ajb-
GyMIiHY/5KIPY B'SI3KICTH HECTPYKTYPOBAHWX IYKEPKOBUX MAC [JIENIO MiABUIIYETHCS. 3a PAXYHOK IHOTO CKOPOUYETHCS TPUBATICTD iX CTPYK-
TYPOYTBOPEHHS Ta 3HUIKYEThCSI MOKA3HUK yCaiKu. 30MBHI I[yKePKH 3 TAKUX Mac, MOPIBHAHO 3 KOHTPOJBbHUMU, XaPAKTEPU3YIOThCST BULIUMUI
3HAYEHHIMU TTOKA3HUKIB afre3ii, MilHOCTi Ta MmiabHOCTI. OHaK BidyasybHe MOTiPIIeHHsT MOPUCTOCTI Ta YIiTbHEHHS CTPYKTYPH TIPUTAMaHHe
JIVIIIE 3pas3KaM 3 BMICTOM I1istoro/mozpibuenoro Hacinus (50/60) %. TodTo parionajibie 103yBaHHs 1iJ0r0/TOAPIOGHEHOTO HACIHHS Yia cTa-
Hosuth (50/50) % Bix Macu cyxoro anbOyMiHy/5KUpY.

Takum BUpoOaM MpUTaMaHHe HOKPAIEHHs HyTPIEHTHOTO CKJIay. 30KpeMa, 301IbIIy€eThCs BMIiCT OiIKiB, HEKPOXMAIbHUX TI0JicaXapujiB,
HOKPAIIYEThCs 30a1aHCOBAHICTD JKUPIB Ta CYTTEBO TABHIYETHCS BMICT MIKPOHYTPIEHTIB: MOM(DEHOIB, MiHEDAJIBHUX PEUOBHH Ta BiTAMIHIB.

KiiouoBi ciioBa: TexHOJIOTiSA 30MBHUX I[yKEPOK, HACIHHS Yia, CTPYKTYPHI XapaKTepUCTHKU, HYTPIEHTHUN CKJIaj.



