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INFRARED DRYING IN TECHNOLOGY OF DRIED FRUIT FROM
MACROCARPOUS PURPLE CHERRY PLUM

IN.V. ALEXEYEVA* "°M.I. SATAYEV, 'A.M. AZIMOV, *V.V. SAMONIN,
'B.T. ABDIZHAPAROVA

1«M.Auezov South Kazakhstan University», Kazakhstan, 160012, Shymkent, Tauke Khan Ave.,5
2«InnovTechProduct» LLP, Kazakhstan, Shymkent, Zhasyl st.,11
3 «Saint-Petersburg State Technological Institute», Russia, 190013,
Saint Petersburg, Moskow Ave.,24)
Corresponding author e-mail: nina_vadimovna@mail.ru*

The application of infrared drying in the technology of production of dried fruit from macrocarpous pur-
ple cherry plum has been described in the paper. The employment of large-fruited purple cherry plum as the
main raw material of the Turkestan region in the production of dried fruits has been scientifically substantiated.
Analyzes of large-fruited purple cherry plum have proved the need of infrared drying for production of dried
fruit. The technology of dried fruits from large-firuited red-violet cherry plum has been developed. Infrared dry-
ing was carried out in one stage at a temperature of 40-60°C for 5-6 hours when the moisture content of the
dried cherry plum reached 15-16%. Samples of a valuable and healthy dried fruit from a large-fruited purple
cherry plum with an improved appearance and a high content of useful macro- and microelements have been
obtained. The developed technology will expand the assortment of dried fruit.

Key words: infrared drying, cherry plum, chemical composition, technology, dried fruit,
fruit, safety.

FUNDING INFORMATION: The studies have been carried out in the framework of grant
project AP08855596 (2020-2022) of the Ministry of Education and Science of the Republic of Ka-
zakhstan. FTAXP: 65.53.33

AJIIMAHBIH KENITIPUVITEH )KEMICTEPIH AJTY TEXHOJIOI' UAICBIHIATYBI UH-
®PAKDBI3BLI KEIITIPY

'"H B. ATIEKCEEBA*, "°’M. M. CATAEB, 'A.M. A3UMOB, °B.B. CAMOHHH,
'B.T. ABJIMIKAITAPOBA

(' «M.Oye30B arbinaarsl Ourycrik Kazakeran ynusepcureri», Kazakeran, 160012,
IIbiMkenT, Tayke xaH, 5
2 «(InnovTechProduct» XKIIC, Ka3akcran, llIsimkenT, YKacobL1 komr.,11
3 «Caunkr-TlerepGypr MeMJIEKETTIK TEXHOIOTHSIILIK HHCTUTYTED», Peceii, 190013 Cankr-IlerepGypr,
Mockey naH¥., 24)
ABTOP-KOPPECTIOHACHTTIH AJMEKTPOHABIK MomTackl: nina_vadimovna@mail.ru*

Maxanaoa ipi scemicmi Kyncin anwanvly Kenmipinzen acemicmepin OHOIPY MEXHON02UACHIHOA
uH@paKp3ein Kenmipy 20icin Konodamy cunammanzan. Typkicman o00avicblHblY, Kenmipinzen dicemicmep
onoipicinde Hezi32i wiuxizamol peminde ipi jcemicmi Kya2iH QIWAHbIY RAUOANAHYbL EbLIBIMU MYPblOAH
Hezi30endi. Ipi scemicmi Kynzcin anwianvly manoaysvl UuHGparKvi3vll Kenmipy apKulivl Kenmipinzen ypcemicmepoi
OHOIpy Kaxcemminicin nezizoenoi. Ipi scemicmi Kpl3vln-Kyacin wiue Kapa opicinen Kenmipinzen jcemicmep
mexHonozusacel xHcacanovl. Hugpaxvizvin kenmipy 6ip xesenoe 40-60°C memnepamypaoa 5-6 cazam 60iivt
Kenmipinzeen anwansvtyy vinzanovinvieel 15-16% scemkenze oeitin cypeizindi. Colpmibl mypi sncaKkcapmolizan
JHCIHE NAlloanNbl MAKPO- MHCIHE MUKDPOIIEMEHMMEPOIH, Hcoapvl Monuwiepi 6ap ipi ycemicmi Kyazin anmaoan
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KYHOBl Jicane naiioanvl Kenmipinzen jcemicmepoiy ynzinepi anvinowvl. Kacanzan mexnonozusa Kenmipinzen
Jcemicmepoiy, accopmumeHmin Keneiimeoi.

Herisri ce3nep: nHpPaKbI3bLI KEeNTipy, aJIIa, XMMUASJIBIK KYpaM, TeXHOJIOTHS, KenTipiiiren
JKeMic, skemicTep, Kayincisaik.

KAPXKBIJIAHABIPY TYPAJIBI AKITAPAT: 3eprreynep Kasakcran Pecnydankacsl bisim
JKOHe FhLIbLIM MUHHCTPJAIriHIiH AP0885596 (2020-2022) rpaHTThIK :KO00achIHBIH HIeHOepiHge
SKYpriziami.

HHO®PAKPACHAS CYHIKA B TEXHOJIOI'MA CYXO®PYKTOB U3 AJIBIYU KPVYII-
HOILTOJHOU ®UOJIETOBOHN

'"H B. AJIEKCEEBA* "M.U. CATAEB, 'A.M. A3UMOB, *B.B. CAMOHHH,
'6.T. ABJJHDKAIIAPOBA

(! «¥Oxuo0-Kazaxcranckuii yuusepcuter uM. M. AyszoBa», Kazaxcran, 160012,
IIbimMkenT, np. Tayke xana,5S
TOO «AnnoeTexIIpoaykr» Kazaxcran, r. IIbiMkenT, yi. XKacbw,11
3 «Cankr-IlerepOyprekuii rocy1apecTBeHHbIA TEXHOJIOTHYECKHIT HHCTHTYT», Poccust, 190013,
Cankr-IlerepOypr, np. MockoBckuii, 24)
DJeKTpOHHAs IOYTa aBTOpa-KoppecnoHAeHTa:nina_vadimovna@mail.ru™*

B cmamve onucano npumenenue un@pakpachol cyuwiku ¢ mexnHonio0Zuu npou3600Cmea cyxoppykma u3z
anviuu Kpynnonnoonoiu guonemosoii. Hayuno o6ocnosano ucnonv3osanue anpiuu KpynnoniooOHOU KpAacHo-
duonemosoit kax ocnoenozo coipva Typkecmanckoit obnacmu ¢ npouszeoocmee cyxo@pykmos. Ilpueeoennvimu
AHAIU3aMU ANbIYU KPYRHONAOOHOU (Puo1emoeoil 000CHO8AHA HEODX00UMOCHb NPOU3COOCMEa CYXOPpyKma
Memooom ungpaxpacuoii cywiku. Pazpabomana mexunonozuna cyxoppykmoe uz anviuu KpynHonaio0Houl KpacHo-
duonemosoir. Hughpaxpacnaa cywika o6vina npouszeedena 6 00un sman npu memnepamype 40-60°C 5-6 uacos
npu 0ocmudiceHuu 6aa)cHocmu evicyuieHHou anviuu 15-16 %. Ilonyuenst odpasyvt yennozo u noJe3HO20
cyxogpykma u3 anvivu KPYRHORIAOOHOU (HuoNemoeoil ¢ yay4yuwieHHbIM GHEUWIHUM GUOOM U 6bICOKUM
cooepircanuem NOAe3HbIX MAKPO U MUKDPOIIEMEHn06. Pazpabomannas mexnonozusa no3eoaum pacuiupums
accopmumenm cyxogpyKkmoe.

KuaroueBsble cjioBa: nHppakpacHas CylIKa, ajablya, XHAMUYECKH COCTaB, TEXHOJIOTHS, CyXO0-
(pyxKT, 10ab1, 0301aCHOCTD.

HHOOPMAIIUA O PUHAHCHUPOBAHUM: wuccienoBaHusi MNPOBeJeHbI B PpaMKax
rpantoBoro npoexra AP0885596 (2020-2022) MunucrepcTea o0pa3oBaHusi 1 Hayku PecmyOiuku

Ka3zaxcran.

Introduction

One of the main directions in the develop-
ment of the fruit growing industry is to increase
the production of fruits in order to provide the
population with high-quality fruit and berry prod-
ucts year-round [1, 2]. In this regard, a large role is
given to the storage and processing of fruits [3]. In
human nutrition, fruits play an important role and
are an essential part of a healthy diet. They regu-
late biological processes in a body and contribute
to its normal functioning. The main nutritional and
medicinal value of fruits is in their rich chemical
composition.

Infrared drying provides perfect fruit dehy-
dration by means of infrared rays, consumes less
amount of energy and preserves the beneficial

properties of fresh fruits [1]. Therefore, the task of
investigation is to develop a technology for pro-
duction of dried fruit from macrocarpous purple
cherry plum by infrared drying.

Nowadays fruit products must meet high
requirements. In food industry it is recommended
to apply well-transportable and storable large-size
bright colour fruits with pleasure taste and preser-
vation qualities. Chemical composition of fruits
determines the suitability of fruits to preservation
[1].

Materials and Research Methods

The objects of research are large-fruited
purple cherry plum, its dried fruit and technolo-
gy for obtaining dried fruit.
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Experimental studies have been carried out
in the research regional laboratory for product test-
ing (Shymkent, Kazakhstan), in the laboratories of
the Department of Food Engineering of M. Aue-
zov SKU (Shymkent, Kazakhstan).

Analysis and selection of dried fruit tech-
nology was carried out according to scientific
and literary sources. The modes of technology
for obtaining dried fruit from large-fruited pur-
ple cherry plum were worked out on the basis of
LLP "InnovTechProduct" (Shymkent, Kazakh-
stan), in the laboratories of the Department of
"Food Engineering" of M. Auezov SKU
(Shymkent, Kazakhstan).

Determination of amount of ash residue
was carried out according to GOST 26929-94.
Determination of content of macro- and micro-
elements was carried out by the method of
atomic absorption. The results obtained were
processed by generally accepted statistical
methods used in the evaluation of laboratory
data with determination of Student's and Fisher's
criteria [5].

Fat content was determined according to
GOST 8756.21-89. The amount of fat was deter-
mined by extraction method. The method consists

in washing out fats with a solvent. Next, the dif-
ference between the masses of a dry flask and a
flask after extraction with a fat content was deter-
mined [6].

Content of carbohydrates was determined
according to GOST 8756.13-87 by polarimetric
method based on property of carbohydrates to ro-
tate the plane of polarization of polarized light [7].

Determination of content of dry substances
was carried out according to GOST 28561-90 by
thermogravimetric method. Dried fruits were
crushed in a laboratory mill by passing twice
through a grate with a minimum hole diameter so
that the particle sizes of the individual components
of the product did not exceed 1.5 mm [8].

Main part

Results and their Discussion

Macrocarpous purple cherry plum grows
widely in the south part of Kazakhstan. Therefore,
it was interesting to determine the chemical com-
position of cherry plum in order to understand the
possibility of using it in the production of dried
fruits. The results of experimental studies of chem-
ical composition of large-fruited purple cherry
plum are summarized and presented in the table
(Table 1).

Table 1 - Chemical composition of macrocarpous purple cherry plum

Content, g Macrocarpous purple
cherry plum
Fats 0,1
Proteins 0,2
Carbohydrates 9,7
Water 89,5
Ash 0,5

From analysis of the table data, we can
note the beneficial properties of cherry plum.
Obtaining of dried fruit from it will expand the
assortment. Therefore, it is necessary to develop
a technology for the production of dried fruit
from cherry plum. Our choice was infrared dry-
ing. Infrared drying is characterized by efficient
using of energy costs and preservation of useful
properties of the finished product in comparison
with convective drying.

Technology for production of dried fruit
from macrocarpous purple cherry plum is pro-

vided below. Cherry plum, after acceptance pro-
cedure, is submitted to intermediate store. Cher-
ry plum through the storage hopper is transport-
ed to washing-calibration complex. Cherry plum
is washed in a bath. Water in the bath bubbles
with compressed air supplied from a blower for
most thorough washing of cherry plum. Washed
fruits from the washing area are transported by
means of an inclined conveyor to next section of
the complex, where inspection and sorting are
carried out.
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Table 2 - Technology for production of dried fruit from macrocarpous purple cherry plum.

Name of technological operation Equipment Process parameters
Washing Washing bath No more than 30 minutes
(bubble with compressed air)
Transportation Declined conveyor No more than 30 minutes

Inspection, sorting, size grading

Inspection and
calibration complex

Thickness of cherry plum layer is
regulated by damper plate

Natural drying of cherry plum

Mesh conveyor

Duration of the process is24 hours
Air temperature 25-35°C

Infrared drying of cherry plum Infrared dryer Duration of the process is 5-6 hours
Temperature 40-60°C
Moisture content of dried cherry
plum15-16%
Cooking Cooking vessel Duration of cooking is 3 minutes

Water temperature 90-95°C

Destoning of cherry plum

Pitting machinefor
dried fruits

Dried fruit from cherry plum

Mesh conveyor

Humidity of dried fruit is 18-20 %

Thickness of cherry plum layer is regulat-
ed by a damper plate. Sorting and inspection of
fruits is conducted simultaneously. Defective
copies, outside particles and impurities are re-
moved. Substandard products are selected man-
ually from conveyor belt, dumped into pockets
and fallen on the lower branch of the belt, and
from there into another container. Sorted cherry
plum along the mesh conveyor is sent to infra-
red drying. Cherry plum is placed in infrared
dryer [9, 10]. The penetration depth of infrared
rays reaches 6-12mm. A small part of the radia-
tion energy penetrates to this depth, but the
temperature of the layer lying at a distance of 6-
7 mm from the surface of the material grows
much more intensively than when heated by
convection. Short-wave infrared rays have a
stronger effect on cherry plum, both due to a
large penetration depth and a more effective
effect on the molecular structure of fruits. Dry-
ing is carried out for 5-6 hours under the influ-
ence of infrared radiation at a temperature of 40-
60 °C to an air-dry state. Infrared drying of
cherry plum, as a technological process, is based
on the fact that infrared radiation with a certain
wavelength is actively absorbed by water con-
tained in the product, but not absorbed by tissue
of the dried product (and materials from which
the drying equipment is made). Therefore, mois-
ture removal is possible at a low temperature
(40-60°C), which promotes almost completely
preservation of vitamins, biologically active
substances, natural color, taste and aroma of the

products exposed to drying. The technology
permits to obtain a product that is not critical to
storage conditions and is resistant to growth of
microflora. As a result, the fruits are dried
throughout the entire volume of the fruits. There
is not necessity to turn over them. Due to this,
the drying process takes place in one stage. The
fruits are not over-dried. The pulp is fully pre-
served. The color of the fruit is preserved. A
beautiful appearance of dried fruit is obtained.
The taste is as close as possible to the taste of a
fresh fruit. The moisture content of the fruit af-
ter infrared drying is 15-16%.

Then the semi-finished product is trans-
ported on the mesh conveyor to the pitting ma-
chine to separate dried fruit from bone. As a
result, fruit is freed from bone. Due to the fact
that the fruit has passed the drying stage, after
removing stone, it does not spoil and does not
ferment.

Dried cherry plum is sent to a rotating
drum for coating with a liquid preservative po-
tassium sorbate for a few seconds, the tempera-
ture of liquid is 90-95°C.

As a result, a dried fruit was obtained
from large-fruited purple cherry plum, which is
distinguished by an improved appearance.

In order to evaluate the usefulness of
dried cherry plum obtained by infrared drying,
the analysis of the content of macro- and micro-
elements in the ash residue of dried cherry plum
is given (Table 3).
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Table 3 — Content of macro- and microelements in ash residue of dried fruit from macrocarpous purple cherry

plum.
N Indicator, measur- Actual results (in ash residue)
© ingunit Dried fruit from macrocarpous purple cherry plum
1 Ash mass fraction, % 0,6
mg for 100 g of edible part of product

2 Na, mg/kg 2,1

3 Mg, mg/kg 4,99

4 P, mg/kg 10633,99

5 K, mg/kg 228,90

6 Ca, mg/kg 38,7849

7 Mn, mg/kg 54,33446

8 Fe, mr/kr 0,31

9 Cu, mg/kg 42,99411

10 Zn, mg/kg 0,37

11 Se, mg/kg 1,88

As can be seen from the table, dried fruit
from macrocarpous purple cherry plum has a good
content of Mg, P, K, Ca, Mn, Fe, Zn, Se. The so-
dium content in this food group in the study is in
good coincidence with the literature data [12]. The
range of potassium concentrations in the tables of
chemical composition of food products [11] for
berries is 161-355 mg/100 g, in the samples pre-
sented in the article, 228 mg/100 g, respectively.
The iron concentration in the dried fruit was 0.31
mg/100 g. The zinc content was 0.37 mg/100 g.

Conclusions

An analysis of the literature and experi-
mental data on the chemical composition of dried
fruit showed the usefulness of macrocarpous pur-
ple cherry plum. Therefore, the population of Ka-
zakhstan will have the opportunity to get the nec-
essary macro- and microelements from the dried
fruit of the macrocarpous purple cherry plum all
year round. To do this, based on the analysis of
literature data and the development of modes in
industry and laboratory conditions, a technology
was developed for obtaining dried fruit from mac-
rocarpous purple cherry plum using infrared dry-
ing. Infrared drying is carried out in one stage for
4-6 hours at the temperature 50-60 °C. As a result,
the dried fruit with a moisture content of 16-18%
was obtained. The dried fruit has a good content of
macro- and microelements. Thus, as confirmed by
the results of a scientific study, dried fruits serve
as a source of minerals.
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MATEMATHYECKOE OIIMCAHHUE TPOHECCA OYUCTKU 3EPHA HA
3KCIHEPUMEHTAJIBHOM YCTAHOBKE

'A T ACKAPOB* 'E.B. MEJIBEJTKOB, 'A.E. KAUPBAEBA, 'T"11I. HACPYJIJIUH

I(«AJ‘IMaTI/lHCKl/Iﬁ TeXHOJIOTHYEeCKHUIl yHUBepcuTeT», Kazaxcran, 050012,
r. Anmarsl, yJa. ToJe bu, 100)
DJneKTpoHHas 1mo4Ta aBTopa KoppecnonaeHTa: ardak 198282@mail.ru*

Jna ouucmku 3epna om nezKux npumecell U NbLIU UCHOIB3YIOM MAWIUHbL C NHEEMAMUYECKUMU
cucmemamu. CogpemenHbie 3ePHOOUUCIMUMENbHbIE MAUIUHbL ONA NPEO6apUmMebHOol OYUCHIKU O JIe2KUX
npumeceil U NBIIU C NHEGMAMUYECKOU CUCMEMOU NO C60UM IKCHIYAMAYUOHHBIM KAYeCmeam He 6 NOIHOI Me-
e omeeuaiom 603pAcmMalouiim mpedoeanuam coO6PEMEHHO20 CelbCKOX03AUCMEERH020 npou3eoocmea. B cma-
mbe npeocmaesienbl NPUHYUR PAGOMbl U MaAmemMamuyeckoe onucanue, KOmMopsle no3e0a1I0m onpeoenums
ocnogHble napamempusl ycmanosku. B oannoii pabome 6wvin ucnonvioean amanumuueckuili mMemoo uccie-
006aHUA HA OCHOGe ananu3a OUPepenyuanbHbIX ypasHenull, ORUCHIBAIOW{UX NPOUECChl OYUCIKU 3epHa om
JlecKux npumeceil u noiau. /s papaoomKu mMamemamuiecKoi mooenu npumeHen memoo HoCmpoenus ma-
memamuueckux mooenei Jlacpanica. Ha ocnose ymoii mooenu ovina nocmpoen psao ypasuenuii, Komopwle xa-
PaKmepu3syiom: nepexo0 NOMeHyUaIbHOl IHEP2UU MACCHL 36PHA 8 KUHEMUUECKYI0 IHEPZUIO 3ePHO6020 NOMOKA;
OUHAMUYECKOe YPAGHEHUE PABHOBECHO20 NAOCHUA 3ePHO6020 NOMOKA; 00BbEMHbLI pacxod NOmoKa 6030yxa 6
MeJHC3EPHOGOM NPOCHMPAHCIEe, @ MAKIIce YPAGHEHUE, N0360IAI0uee Onpedenumy nomepu 0Ae1eHUA 6 6030yul-
HOM nomoKe, nPOXOOAULeM Yepes Hcanlo3u U CPeOHIoN CKOPOCMb NAOCHUA 3€PEH. Yuumoleasn ¢viuie-HA36AHHbIE
YPAGHEHUs, NOCMPOEHA MAMEMAMUYECKAA MOOEab 6 gUOe cucmembl ypaguenuu. /Jaunas mamema-muiecKkan
MOOenb no3eonsem onpeoenums OCHOGHbIE KOHCMPYKMUGHbIE NAPAMEMPbL HOGOU YCMAHOGKU: 2eomempuye-
cKue pasmepsl paboueii 30Hbl, a MaKyice IHePzeMuYecKue 3ampamsl Ha npoyecc ouucmku 3epna. Bueopenue
PAa3padomannoil ycmano6Ku 6 NPUEMHBIX HYHKMAX 3I1e6amopos No360jsem nogvicums IPdhekmuenocms
OUYUCIMKU 3€PHA OM JIeZKUX RpuUMecell i Nblilu NPU HeOObUIUX YOeIbHBIX 3AmPamax.

KiroueBbie cj0oBa: OYHCTKA, 3€PHO, JerKHe IIPUMeECH, MaTeMaTH4ecKas MoJelb,
NHEBMOCENapUPYIOIIU KaHAJ.

SKCHEPUMEHTTIK KOH/IBIPFBIJIA ACTBIK TA3AJIAY MMPOLIECIHIH
MATEMATHUKAJIBIK CHTIATTAMACBI

"4 1. ACKAPOB*, 'E.F. MEJ{BEJIKOB, 'A.E. KAUPFAEBA, 'I".III. HACPYJIJIHH

1(«A.]1MaT]>I TeXHOJIOTUSUIBIK YHMBepcuTeTi», Kazakcran, 050012, Aamarsl K.,
Toue bu ke, 100)
ABTOP-KOPPECTIOHIEHTTIH 3eKTPOHBIK momTackl: ardak 198282@mail.ru*

ITneemamuxanvix scyiieci 6ap mawunanap 0dHOI JHceHin KOCnANapoan »cone WayHaH mazapmy yulin
Konoanwvinaowl. Ilneemamukanvly yncyiteci oap dceHin KoOCnanapoawn dcone WAHHAH AI0bIH A71a MA3apmyea
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apHanzan Kazipei 3aManzel ACMLIK MA3aaday MAuIUHAAapel O3iHiH OHIMOInizi OolibiHwa Kazipei aysli
wapyauplisiebl OHOIPICIHIY OCIin Kejle JHCcamKaH maianmapovlia moJvlk ycayan depmeiidi. Makanaoa sxeymoic
RpuUHYUNi JcaHe OpHAMYObIH Hezi3ei napamempiepiH aHLIKMAy2a MYMKIHOIK Oepemin mMamemamuKanvly
cunammama oepinzen. byn scymvicma acmuslKmol yHceHin KOCRAnapoan xcane WAKHAH MAa3apmy npouecmepin
cunammaimsln  Oudppepenyuanovl menoeynepoi manday HeziziHOe AHANUMUKANBLIK 3epmmey 20ici
Konoanwinovl. MamemamuKkanvlk mooenvoi ycacay yuwiin Jlazpausc mamemamuxkansik Mooenvoepin Kypy adici
Konoanoinovl. Ocbl mMoOenv HezizinOe MbIHANAPObLI cCunAmmaimely Oipkamap menoeynep Kypacmulpoliobl:
ACMbIK MACCACHIHBIY, NOMEHYUATObIK IHEPZUACHIHBIH, ACMbBIK A2bIHLIHbLY, KUHEMUKATbIK IHEPZUACHIHA AYbICYbl;
ACMBbIK, AZLIHBIHBIY Mene-meHOIK KYa0vlpayblHblH, OUHAMUKAIBIK MeHOeyi; myuipuikapansly KeHicmikmezi aya
A2bIHLIHBIH, KONEMOIK A2bIHBIHBIY JHCHLIOAMObIZbl, COHOAQU-AK, nepoenep apKblibl OmemiH aya a2blHblHOA2bl
KbICBLMHBIH, JHCORATIYbIH JHCIHE MYUIPAEPOiH, MYCYIHIH OPMAuLa Heovl10aMObI2bIH AHLIKMAY2a MYMKIHOIK Oepemin
memnoey. Kozapvioa kenmipinzen memnoeynepoi eckepe omuipoin, menoeynep jeyieci mypiHoe MamemamuKaiblx
Mo0eny Kypacmuipvliadvl. byn mamemamukanvlk mooenv iHcana KOHOBIPRBIHBIY He2i32i KOHCMPYKMUGMIK
napamempiepin aHbIKIay2a MyMKiHOIK Oepeodi: Heymbic aiMAaZblHbIH 2e0MEMPUATBIK, O1UlEMOeDPiH, COHOAl-aK
02HOI maszanay npouyecine HcymcanamolH IHEPIUA WBIZBIHOAPBIH. D1esamopnaposl Kaodslioay nyHKmmepinoe
a3ipneHzen KOHOBLIP2LIHBL eH2i3y OIpNIK a3 WbIZbIHMEH MCeHil KOCNAnapoan caHe WAHHAH mazapmy
muimoinizin apmmotpy2a MymKiHoik 6epeoi.

Herisri ce3nep: Tazanay, 19H, sKeHiJl KOCNAJAp, MATEMATHKAJBIK MO/1e/Ib, THEBMATUKAJIBIK
0eJ1y apHachl.

MATHEMATICAL DESCRIPTION OF THE GRAIN CLEANING PROCESS ON THE
EXPERIMENTAL FACILITY

'4.D. ASKAROV*, 'E.B. MEDVEDKOV, 'A.E. KAIYRBAYEVA, 'G.SH. NASRULLIN
l(«Almaty Technological University», Kazakhstan, 050012, Almaty, st. Tole Bi, 100)
Corresponding author email:ardak 198282@mail.ru*

Machines with pneumatic systems are used to clean grain from light impurities and dust. Modern grain
cleaning machines for preliminary cleaning from light impurities and dust with a pneumatic system do not fully
meet the increasing requirements of modern agricultural production in terms of their performance. The article
presents the principle of operation and a mathematical description that allows you to determine the main
parameters of the installation. In this work, an analytical research method was used based on the analysis of
differential equations describing the processes of cleaning grain from light impurities and dust. To develop a
mathematical model, the method of constructing Lagrange mathematical models was applied. On the basis of
this model, a number of equations were constructed that characterize: the transition of the potential energy of
the grain mass into the kinetic energy of the grain flow; dynamic equation of the equilibrium fall of the grain
flow; the volume flow rate of the air flow in the intergranular space, as well as an equation that makes it
possible to determine the pressure loss in the air flow passing through the blinds and the average speed of the
grains falling. Taking into account the above equations, a mathematical model is built in the form of a system of
equations. This mathematical model makes it possible to determine the main design parameters of the new
installation: the geometric dimensions of the working area, as well as energy costs for the grain cleaning
process. The introduction of the developed installation at the receiving points of the elevators makes it possible to
increase the efficiency of grain cleaning from light impurities and dust at low unit costs.

Key words: cleaning, grain, light impurities, mathematical model, pneumatic separating
channel.

Beeoenue MEHHOM XPaHEHHH, a TAKKE Pa3MEIICHUE B €MKO-

3epHOBOE MPOM3BOJICTBO B KazaxcraHe sB- CTSIX 3€PHOXPAHWIIUIIL, JIEBATOPOB HA JTUTEIBHOS
JISETCSI  KOHKYPEHTOCIIOCOOHOH — 3KCIOPTOPHEH- xpaHeHne. B cocraBe cBexeyOpaHHOTO 3epHa
THUPOBAHHOM OTPACIIBIO: 33 TPAHUILY YXOIUT OoJee HaXOZATCS NMPUMECH MUHEPAIbHOTO U OpPraHH-
30% ypoxkas. B mepuom 3aroToBKM 3epHA YECKOTO MPOUCXOXKACHUS. [JIsT OUrCTKH 3epHa OT
HaMOOJBIIYIO aKTyaIbHOCTh THpHOOpeTaeT obec- JIETKUX TIPAUMECEH U THLUIA UCIIONB3YIOT MAIIHHBI
MCYCHHE COXPAHHOCTH KaueCcTBa CBEKEYyOpaHHOIO C MHEBMATHYECKUMU CUCTEMaMHU.
3epHA, KaK Ha CTaIUsIX €ro IMocieyOoopouHoi 00- B nHeBMaruyeckux cucTeMax MallvH
paboTKH (OYHCTKA, CYIKa) KOMIUICKCHBIMHU arpe- MpeBapUTEIHLHON OYMCTKH MPOIECC OT/ICICHUS
ratamy, OTHENFHBIMHM BHJAMU MAIUH TIPH BpE- 3epHa OT KPYMHBIX NMpUMeced (KOJIOCKH, COJIO-
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MEHHBIE OCTaTKH M JAp.) W JIETKHX IpH-Meceit
(mreyxa, MeITKHe ceMeHa COPHSKOB H Jp.) Mpo-
WCXOIWUT BO3AYIIHBIM mMOTOKOM [1-3]. Omnrako
COBPEMEHHBIE 3EPHOOUYMUCTUTEIBHBIC MAIIHHBI
JUTS TIPEeIBAPUTEIHFHON OYMCTKH 3ep-HOBOTO BO-
poxa ¢ MHEBMATHUYECKONW CHUCTEMOW B KayeCTBE
OCHOBHOT'O Pab0odYero aeMeHTa MO CBOUM JKC-
TUTyaTallMOHHBIM KauecTBaM He B IOJIHOW Mepe
OTBEUAIOT BO3PACTAIOIINM TPEOOBAHHUAM COBpE-
MEHHOTO CEJIbCKOXO3SIC-TBEHHOTO TPOU3BOJI-
cTBa [4-8].

Pa3paboTtka Oosiee COBEpIICHHOW TEXHO-
JIOTUU Da3/ieJIeHus TOTOKa 3epHa W e€ BHEH-
peHHe 3aTpyOHEHBI psIoM (aKTOPOB: Pa3HO-
o0pa3ueM 3epHOBBIX KYJIbTyp W METONIOB €€
paszeneHus; CIOKHOCTBIO TIpoIlecca B3aWMO-
JIEUCTBUSL YAaCTUL Pa3AEISIEMbIX MAaTEPUATIOB C
BO3AYUIHBIM IIOTOKOM H pa60‘II/IMI/I opraHaMmu
MallWHbI; HEAOCTATOYHOH pPa3pabOTaHHOCTHIO
TEOPETUYECKUX OCHOB Cemapaldyd IMOTOKOM
BO3/yXa M METOJOB Ui 00OCHOBaHUS BBIOOpA
peXuMoB paboThl MaruH [9-11].

Hcxonst w3 BhIIIEHa3BaHHBIX  (aKTOPOB,
HEOOXOJMMO YCOBEpPIICHCTBOBAHUE TEOPUH Cerla-
pauuMy B IOTOKE BO3AyXa U KOHCTPYKIHHU ITHEB-
MaTUYECKIX CHCTEM MAIIIHH JIISI OYUCTKH 3epHA.

Mamepuanst u Memoovl UCCT1€006AHU

OOBEKTHI UCCIIEIOBAHMUS: TIPOLIECC OYHUCTKU
3epHa OT JIETKUX MPHMECEH, 3ePHO TIICHHUIIBI.

Pa3zpaboTka MaremaTH4YecKOi  MOMEINH,
OTKCHIBAONICH JBIKEHHE I'a3a Yepe3 CIUIOMIHYIO
cpemy TBEPABIX YaCTHWI], MAJAOMINX O] Jeiic-
TBUEM CHJI TSDKECTH, OCIIOKHEHA CIIOKHOCTBHIO H
HEOJTHOPOJHOCTBIO TIpoIlecca  B3aMMOJACHCTBHS
OaHHBIX CPEI. O,Z[HOBpeMeHHO HUMCIOT MECTO I'na-
POAMHAMUYECKHE U TEIJIOMacCOOOMEHHBIE IIPO-
LeCChl B CHUCTeMe BO3ayX-3epHO. [IpakTtuuecku
HEBO3MOXXHO COBMECTHO pEIIUTh YPaBHEHHUS
JIBIDKCHUS OT/ACNBHBIX YacTHUIl B TOTOKE W ypaB-
HEHUS JBIKCHUS HECYIIETO BO3IYIITHOTO TTOTOKA.
310 00yCNOBIEHO JeHCTBHEM psifa (HaKTOPOB:
MOJIUMCIIEPCHOCTRIO  TIpUMeECeH,  HEOIHOPOJ-
HOCTBIO ()OPMBI YacCTHII, TYpPOYJIEHTHOCTBIO B TIO-
TOKE CHUCTEMBI.

TexHONOrMYecknii  IPOLECC  OTHEICHUS
3epHa OT IPUMECEH IOTOKOM BO3/IyXa OIHMCHI-
BacTCd KaKk CUCTEMa ITOJHJHUCIIEPCHOTO JIBYX-
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(ha3HOrO TEYEHHS C YYETOM CHJI TPaBHUTALMH, CO-
TIPOTUBIICHUS U TPEHHS, T1e ofHa (paza — BO3AYX,
CO37JaBaEMBIl BEHTUIIITOPOM, a BTOPasi — TBEPIIbIE
YacTUIB!l 3epHA. YacTUIBI MMEIOT pasHyl0 KOH-
HEHTPAIlMI0O B TOTOKE, pa3IN4YHbIe (PH3HUKO-
MEXaHWYeCKHe CBOWCTBa (MacCy, IUIOT-HOCTD,
TEOMETPHUECKUE pa3Mepbl, BIAKHOCTb, YIPY-
rOoCTh, MapycHOCTH) [12].

Pasauiia B pr3HKO-MEXaHUMIECKUX CBOMC-
TBax (a3 OmpejesieT XapakTep B3aMMOACHCTBHS
BO3/yxa W 4YacTul. VHepnMs W TJaBaHHE pa3-
JIMYHBIX YacTHIl (TSHKENBIX - 3EpeH, JIETKHUX - IIie-
JyXH, TIPUMeCEei) TMPUBOIAT K Pa3IHMIHON WHTEH-
CHUBHOCTH PAa3JeNeHus] U Pa3HBIM TPaeK-TOPHAM
JIBIDKEHHST OTBOJMMOTO BO3AyXa. B Takux moto-
Kax JIETKAE€ YaCTHIBI Pa3IeIIFOTCS BO3IYII-HBIM
MOTOKOM 32 CYET CHJIbI a3pPOAMHAMUYECKOTO CO-
MIPOTUBIICHNS, KOTOpas TPEBBIMIACT CUIy TIpa-
BUTALIUU, IPUUUHON KOTOPOM SIBJISIETCS] pa3HULIA B
CKOPOCTH BO3AyXa M 4YacTull. TspKesble YacTHLIbI
JIBWKYTCS TIOJ| IEUCTBUEM CUJIbI TSDKECTH, a CHJIa

a3pOJIMHAMUYECKOTO  CONPOTHBJICHHUS  HE3Ha-
gurenbHa [1-12].
OCHOBHBIC  OTJIMYUTEIBHBIC TPHU3HAKU

npeiokeHHol Hamu [1] KOHCTpyKUMH yc-
TPOMCTBA AJIL OUUCTKU 3€pPHA OT MPUMECEH:
-yCTPOWCTBO AJISI OYUCTKU 3€pHA OT MbUIA
BKIIIOUaeT pabo4yyr0 30HY MEKIY JBYX
JKATFO3UIHBIX MAaTPyOKOB, JKaFO3WHHBIE TMaT-
pYOKH 171 BbBIBOAA IBUICBO3IYLIHON cMecu
COCIIMHEHBI C 00IIel CHCTEMOI acTIpaluy;

-KaJo3M, KOTOphIe O0O0pa3zyloT >Kallo-
3UlHBIE TATPYOKH, BBINOJIHEHBI 1ephOpH-
POBaHHBIMY;

-HaJ1 paboueil 30HOM a’poKaMepbl UMEETCsI
HaIpaBJSIOLIAs pelleTKa, CITyXarasi Jyisl oAaun
MOCTYTAIOIIEro CJI0s 3epHa B pabOvyro 30HY;

-)KaJII031 IS BBOJIA BO3/IYIIHOTO TIOTOKA U
BBIBOZIA a3POCMECH DACIIOIOKEHBI 10 OmNpese-
JICHHBIM YIJIOM HAaKIOHa M MapajiebHO. 3a30p
(mIar) Mexty JKajlro3aMHy JUIS BBOJIA U BBIBOAA T10
BBICOTE YCTPOHCTBA IIOCTOSIHHBI;

Ha pucynke 1 wuzo0paxkeH oOmmii BHI
YCTaHOBKH IS OYMCTKH 3€pHA OT TBUTH (BUJ
cBepxy B ceueHuH A-A; B ceueHnu B-B; xairo-
3WiHBIE IATPYOKH AJIs1 BBOAA BO3AYLIHOIO MIOTOKA
Y BBIBOJIA TTBUICBO3IYITHOM cMecH (1103.4, 5).
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Pucynox 1 — OO0mmii BU yCTaHOBKH /IS OYMCTKH 3€pPHA OT JIETKUX NMPUMECEH M TbLUTH

(linebosdyumon -~
cMeck

T ]

YcraHoBKa ISl OYMCTKH 3€pPHA OT IMBUIH
COCTOWT W3 3arpy304HOro 1 W pasrpy304yHOro 2
natpyokoB, pabouerr kamepsl 10 c¢ xamo-
3MWHBIMH TIATpyOKaMu JijIs BBOZAA 4 U BBIBOJA 5
apocmecn. s mpemympexaeHuss  oTcoca
BO3/yXa 3arpy304HbIi MaTpyOOK 2 CHa0XeH
3aaBIKKOM 9 u ruOkuMm Qaprykom §, a
pasrpy304Hblii MaTpyOOK 7 — TOJILKO THOKHM
3JEMEHTOM 6.

HcxomHoe 3epHO W3 3arpy304HOTO
yCcTpoiicTBa 2 uepe3 THOKHE 3JIEMEHThl 8 u
HAIPAaBISIONIYI0 PaXPHIXJIUTENFHYIO PENIETKY 3
mocrynaer B pabodyro Kamepy, B KOTOpOH
MOJIBEPraeTcsi HMHTCHCUBHOMY  BO3JICHCTBUIO
BO3JYITHOTO TIOTOKA, BCACHIBAEMOTO BEHTH-
JIATOPOM CHUCTEMBI acmuparnuu. Bo3myx mocry-
naet B pabouyro 30HYy depe3 nephoprupoBaHHbIE
XKamo3n 4 g BBOAA BO3AYIIHOTO ITOTOKA.
Brnarogapst pa3pbIXJI€HHOMY COCTOSHHIO 3€pHA,
BO3JIyX JIETKO IPOHUKAET B MEK3EPHOBOE MPOC-
TPAHCTBO MOCTYyMAIOIIEro cios 3epHa. [lepgo-
pamus B JKalllO3W CHIKACT adpOAHMHAMUYECKOE
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Bodyx -

[emebosdyumag -
CMECh

CONPOTHUBIICHHE CaMHUX JKamo3ed u obecre-
YMBAET PABHOMEPHOE paclpelesieHHe BO3TYII-
HOrO TOTOKa B Kamepe. Ilbuib BMecTe cC
BO3JyXOM (@3pOCMech) HaIlpaBlIIE€TCS B CHC-
TEMYy acIHUpalyy Yepes3 >KaM03UHHbIEe MaTpyOKu
JUIA BBIBOAA TMBUIEBO3AYIIHOW cmecu. Oun-
IIEHHbIE 3€pHA HAMpPaBIAIOTCS BHU3 B pasrpy-
304HO€ ycTpoicTBO 7. LI mpeaynpexieHus
MojJcoca BO3AyXa 3arpy3ouHoe 2 MU pasrpy-
304HOE€ 7 ycTpoiicTBa CHaOXXEHBl THOKMMHU
aneMeHTamu 8 1 6.

AHaJIMTHYECKUH METOJI HCCIICAOBaHNS Ha
OCHOBE aHanm3a g epeHInaNBHBIX
ypaBHeHHﬁ, OIMUCBIBAIOIINX ITPOUCCChI OYUCTKU
3€pHa OT JIETKUX IpuMeced W mbliu. [[ns usy-
YeHHs MEXaHM3Ma JBUKEHUS 3€pHOBBIX YaCTHIL
B BO3AYLIHOM CpeJie NIPU OTAEJIEHUN KPYIIHBIX U
JeTKUX TpuMeceil Oblia pazpaboTaHa marema-
TUYecKash MOJENb Ipoliecca OYMCTKU 3€pHa
MIIEHULBI OT JIETKUX IPUMECEN U TIBUIH.

[Ipu cBOOOJHOM IBM)KEHUH BHH3 B BO3-
JIYITHOW cpefie 3€pHa MPEO0JIEBAIOT COPOTHUB-
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JIGHWE BO31yXa, 3aBUCAILCE OT UX Pa3MEpoB,
(hOpMBI, Macchl U PacIOJOKEHHUSI B BO3IYIITHOM
motoke. YeM OOIIbIIIe COMPO-TUBIICHUE BO3IyXa,
TEM MeJJICHHEE JBWKETCS CBOOOIHO MaMAr0IUMA
ITOTOK 3epHa.

Ha Ttemo, moMmemeHHOE B BEPTHKAIHHOM
BO3JIYIIHOM KaHalle, AEUCTBYIOT CUJIA TSDKECTH

G, cuna CONMPOTHUBJICHUS BO3AYIIHOMY ITOTOKY
R, BerTanmkmBaromas cuna A. CMech 3epHa MOXK-
HO pa3lelHTh BO3AYIIHBIM ITOTOKOM TOJBKO B
TOM clly4yae, €ClIM KPUTHUYECKHE CKOPOCTH Ce-
MSTH ¥ IPUMECEH pa3InyIHbI.

1. B HayanbHBII MOMEHT BpPEMEHHU YypaB-
HEHHE IBIKEHHS 3epHA B BO3LyXe HMEET BUII:

G-R—A=m, 1)
dr
rie
dv _
E =ma epas.
Priepas. ma — TIepeMcHHas HepaB- OvIcTpO craHOBHUTCA paBHOW HyIr0 R=0. ITosTO-

HOBECHAas CWJIA, JACUCTBYIOIIAas B HaydaJbHBINA
MOMCHT HpI/I HCyCTaHOBI/IBIHCMCSI JBWXCHHH,
KOTOpast 3a CY€T BO3pAaCTaHUA CHJIBI COIPO-
TUBIEHWsT R KBagpaTWYHO CKOPOCTH OYEHb

G-R=0

2. Ilpu mageHnn MOTOKA 3epHA U3 OyHKE-
pa B pabodyro Kamepy BCs HOTEH-LIHAJIbHAS
sHeprus E, (k) maccel 3arpy-keHHOTO 3epHa

My, YPaBHEHUE PaBHOBECHOTO MNAaJECHUS 3E€pHO-
BBIX YaCTHI[ UMEET BUJ: (IIPU apXHUMEI0BOH CH-

ne A—0) [7]
2)
M (kT) mepexoauT B KHHETHYECKYIO dHepruto Ey

(JIx) mBrokymierocs mMoToka, mpu 3TOM CKOPOCTh
3epHOBOT'0 OTOKA Bo3pacTtaer oT 0 10 vz .

E =E, 3)
2

MaH =M 4

2

. H
E =Mg-sina-———Mg- f-cosa-— (5)
sinx sinx

M vl2 —vo2 6
MgH-(l—f-ctga): 2 ) (6)

rne H — BbIcoTa ci1osl 3epHa B OyHKeEpe, M;

f — xoaddunueHnT TpeHus 3epHa O IIO-
BEPXHOCTH OyHKEpa;

0. — yroJ HaKJIOHA MTOBEPXHOCTH OYHKEpa;

Vo U V; — CKOPOCTH 3epHa (HadaybHas M
KOHEYHast COOTBETCTBEHHO), M/C;

VYpaeuenue (6) npeacTaBiseT coO00H Ma-
TEMaTHYECKYI0 MOJIENb IPOIecca JIBIKCHUS

dv,

CKopoCTh BO37yXa B MEX3EPHOBOM TIPO-
CTPaHCTBC:
—_— kl'[ ) Ap,\i_?
-6

M3

_ kn . ApzMS

¢ =

NOTOKa 3epHa M3 OyHKepa B pabouyio Kamepy
IpU CBOOOHOM T1aICHHH.

Tak KaK MO yCJIOBUSM TEXHOJIOTHH Vg = 0,
TO ypaBHeHUE (6) MpUMET BUJI:

2

gH-(l—f-ctga)=V7‘

dF (7

n

2pu-p,-6

raeky — KO3(pGUIMEHT MPOHUIIAEMOCTH
MEX3EPHOBOTO CJIOS;

Apys — TIOTEPHU JIABJICHUS B MEK3EPHOBOM
cioe, Ila;

14
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W — TUHAMUYECKUH KOA(PPHULIUEHT BSI3KO-
CTH BO31yXa, Ila-c;

0 — TOJIIIMHA CJI0S 3E€PHA, M.

Koadduuuent nponumaeMocta Mexsep-
HOBOTO CIIOSI OTIpEeTsieM W3 YpaBHEHHHS Mac-
coBoro pacxona no I'.N. Anéuiko

k. -p-Ap*i
L‘:_M.dpi_
2u-p,-o
p~Vl(V1—V2)'COS}/ p-vl2
Ap,.=p =D, = 2 T

s ompeneneHus MOTePh MaBIICHUS TIPH
MPOXOXJICHUU BO3IYIIHOTO TMOTOKA Yepe3 XKa-
mo3u Apx MOXXHO HWCIIONB30BaTh YpaBHEHHE
I'.C. CamoiinoBnua:

TAC:po U p1 — JIABJICHUE BO3/TyXa COOTBET-
CTBEHHO IEpe]l 3ePHOBLIM CJIOEM U IIOCHE CJIOS
3epHa, [la;

Cpenusist CKOpocTh 3€peH Ve, = 0,5,

VYcnoBue majeHusl 4acTUIl 3€pHA C BO3-
MOXHOCTBHO OYHMCTKH BCTPCYHBIM TOpPU30H-
TaNTBHBIM BO3JYIIHBIM MMOTOKOM V > V. YCIIO-

BUE BBINIOJIHAETCS 110 Pacuery.
YpaBHEHHE YCKOPEHHOTO IBMKCHHS II0-
JTaBaeMOoro 3epHa UMeeT BH/I:

1-f-cga

v rm-d’
—= Eopfuif-(w-v)+g-(g- £
dtr 8-m foX
lez—
MgH -(1- f -etga) ===
G—-R=0
2
dvcz_w.dpn
2p-p,-6
A p'Vl(Vl_vz)'COS]/ p-v12
oo = +
2 2
__knAp\L?
M3 ﬂ.é‘
N 7 A
1-f-ctga Ky

vV > Vi

Vi H V2 — CKOpPOCTh BO3J[yXa Ha BXOJC B
CJIOH 3epHa U BEIXOZE U3 HEeTo, M/c, (Vi = V2);

Y= B1 - ﬁz =450.

Hns  obecriedwenust yHoca mpuMeceit
(TBUTM) TOPHU3OHTAIBHBIM TOTOKOM BO3IyXa B
YCTaHOBKE HEOOXOJMMO YUWTHIBATH KpPUTHYE-
CKYIO CKOPOCTb MaJeHHUs 3EPEH Vip:

rae K, — xo3ddunuenT napycHoctd (s
cemstH mueHuns! K, = 8+11,5 m/c).

[Tpu 3TOM CKOPOCTH CBOOOHOTO TAICHUS

3EpEH ONPENEINUTCS:

®)

I'pynmupyem Bce ypaBHeHus B cucteMy (9),
KOTOpasi INpeJCTaBIseT co0O0H MaTeMaTUYECKYyrO
MOJIeJTb ITPOIecca OYNCTKH 3epHa.

IIpemiaraemast MOAENb YUUTBIBAET OCHOB-
HblE TEXHOJOTMYECKUE (aKTOpBl: TEOMETpH-
Yeckre U (hU3MYECKUe TapaMeTpsl YacTHll, IUIOT-
HOCTh, MAaccy, CTECHEHOCTb JABIDKECHHS Yac-THII,
TypOYJIEHTHOCTh BO3AYILIHOTO MOTOKA, B3aHMHOE
BIIMSIHUE Ta3a M YACTHII.

©
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Pezynomamut u ux oocyryncoenue

[IpennoxeHHass HaAMH HKCIEPUMEHTAIb-
Hasi YCTaHOBKa WMeEET KOHCTPYKTHUBHBIE OTIIH-
yus. Ilomaga WCXOAHOTO CHIpbS — OCYyIIEC-
TBIISIETCSI B BEPTHKAIBHON IUIOCKOCTH TPH OT-
KPBIBAaHUH IMUOEPHOW 3aCIIOHKH-PETYIATOPA.
['maBHOE OT/IMYME COCTOUT B MPUMEHEHHUHU MEp-
(OpHpPOBaHHBIX JKANIO3eH MEPeMEHHOTo ceue-
HUA Ul ONTUMANbHOW Noayu Bo3Ayxa. Takxke
JUIT MTHTEKCU(PHUKALUU TPOLECCOB OYHCTKU HC-
MOJIb30BaH BcachblBarolMil BeHTWIATOp. I[lpa-
BWJIbHAs ~ COTJlacOBaHHas  paboTa  JTaHHBIX
YCTPOMCTB JOCTHUTAETCSl HECJOKHOM peryiu-
POBKOI Napa-MeTpoB MOJA4YM U JaBJIECHUS, KO-
TOpbIe TPE-BapUTEIHHO OIMPENesIFOTCS pacyé-
Tamu. CyIec-TBEHHO OTJIMYAIOTCS KHUHETHYe-
CKHE€ M TUHAMH-YEeCKHe IMOKa3aTesll MpOBEeAEH-
HBIX OIBITOB. IMeroTcs pas3jim4yusd B mapaMeTpax
MPOM3BO-IUTENBHOCTH W DJHEPreTHYECKHX 3a-
TpaT CpaBHU-BACMBIX YCTAaHOBOK. HonyquHme
HaMM n1apa-MCTpbl MO3BOJIAIOT YCTAHOBUTH, UTO
JUTST MaTe-MaTHYeCKOTO MOJEITUPOBAHUS TEXHO-
JIOTHYEC-KOTO Tporiecca paboThl 3epHOOYHCTH-
TeJILHOM YCTAaHOBKH MOXHO HCIOJIB30BaTh MC-
TOJIBI ABYX(pa3HBIX IOTOKOB BO3/IYX-3EPHO.

B nmpepnmaraemoil HaMu  HccleqoOBa-
TENbCKOM paboTe Bce ypaBHEHHsI, BXOAALINE B
MaTeMaTHYECKyI0 MOJEIb, COOTBETCTBYIOT KOH-
KPETHOMY OJKCIEpUMEHTY IO OYHCTKE 3epHa.
JlanHple ypaBHEHUS JIETKO PUMEHUMBI IS 00-
pabOTKU Pe3yJbTaTOB OMBITOB M MPAKTUYSCKUX
WHXCHEPHBIX pacu€TOB YCTAaHOBKH W OINTH-
MaJbHBIX PEKUMOB SHEPrONOTPEONICHUs, YTO
MPEJICTABISIETCS.  JIOCTaTOYHO  AKTyaJbHBIM.
JanHasg wMaTemaTudeckas MOJEIb IO3BOJISIET
OTIPEIETTUTh ONTUMAIIEHYIO CKOPOCTh JIBIDKEHUS
BO3JYUTHOTO IIOTOKa B MEX3€PHOBOM IIPOC-
TpaHCTBE, a TaKkKe pa3HOCTh JIABJICHUH B
MTHEBMOCEpaNHPYOIIei Kamepe.

OKCIiepUMeHTabHBIE TAHHBIE TIOJTBEPXK-
ACHBI TCOPETUYCCKUMU HCCICIOBAHUAMU MaTe-
MaTHYeCKOTO ONHMCAHUS W MOJACITUPOBAHUS B
BHJIE TIOJIHUIUCIIEPCHOTO NBYX(a3HOTO IMOTOKA C
Y4€TOM KOHLIEHTpAUWH, HHEPLUH, BPEMEHH DPe-
JIaKCaIuH, KO3 GUITUSHTA COITPOTURIICHUS.

3axnrouenue, 6b1600b1

[Ipennaraemas mMatemaruyeckass MOJEIHb
INpUMEHUMaA JJid MNPaKTUYCCKUX MHIKCHCPHBIX
pac4éTOB YCTAaHOBKH W PAllMOHAIBHBIX PEKH-
MOB 3HepronorpetyieHus. OHa MO3BOJISIET ONpe-
JENUTh PAlMOHATBFHYI0O CKOPOCTh JBM)KEHUS
BO3JYUTHOTO IIOTOKa B MEX3EPHOBOM TIPOC-
TPAaHCTBE, a TaKXKe pAa3HOCTh JABJICHUA B
IHEeBMOcepanupyromein kamepe. Ilpu nomomm
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JTAHHOM MOJENN MOXHO OINpPEACIUTh OCHOBHEIC
KOHCTPYKTHUBHBIE TIapaMEeTPhl HOBOW yCTaHOBKH:
TreoMeTpHUYECKHE pa3Mepsl pabodeil 30HEBL Pas-
paboTTaHHAs MaTeMaTU4eCKass MOJIEIb OUYUCTKU
3€pHOBBIX KYJIBTYp OT JIETKUX IpUMeceil 0T00-
pakaeT (UINIECKHA CMBICT MPOTEKAOIINX
MPOIECCOB U MOXKET OBITh HCIOJb30BaHA TPHU
aHanu3e pabOThl JCHCTBYIONINX YCTAHOBOK ISt
OYMCTKHU 3€pHOBBIX KYJIBTYD, a TAaK)Ke Ha CTaIUN
UX TMPOEKTUPOBAHUSL.

[IpumMeHeHue YCTaHOBKHM [JIS OYUCTKU
3epHa OT JIETKUX TMPUMECeH M MBUIA B MPHEM-
HBIX TYHKTaX 3J€BaTOPOB MO3BOJISET MOBBICUTH
3¢ (EeKTUBHOCTh OYUCTKH 3€pHA OT JIETKHUX
npuMecell ¥ TBUIM MPU HEOONBIINX YIEIbHBIX
3arparax.
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The article presents the physicochemical characteristics and fatty acid composition of unrefined flaxseed
oil produced in the territory of the Republic of Kazakhstan. The possibility of using this oil as a basis for obtain-
ing a vegetable-creamy spread for functional purposes is considered. Flaxseed oil as a valuable source of lino-
lenic acid is widely used for therapeutic and prophylactic purposes. From the research results was revealed that
the ratio of w-6 and -3 in unrefined flaxseed oil is 1: 3. However, for the use of flaxseed oil rich in ®-3 as a
basis for the production of spreads of a functional orientation, it becomes possible only in a composition with
another vegetable oil rich in -6, in order to achieve a balance of fatty acid balance.

Key words: flaxseed oil, spread, fatty acid composition, fat and oil industry, butter, polyun-
saturated fatty acids ®-6 and ®-3.
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B cmamve npeocmasnensvt puzuko-xumuueckue XapaKmepucmukKu U HCUPHOKUCIOMHBLL COCMAg
HepaghenuposannvIxX TbHAHBIX Mace, nPou3eo0umslx na meppumopuu Pecnyonuku Kazaxcman. Pacemompena
6€POAMHOCHIL UCHOJIB308AHUA INMO20 MACAA, KAK OCHOBbL 014 NOIYYeHUs PACMUMETbHO-CIUGOUHOZ0 CRpedd
dynkuyuonanvhozo naznauenusn. JIonanoe macno KaK yeHHwlil UCHMOYHUK JIUHOJIEHOGOU KUCIOMbL HAXO0O0UM
WIUPOKOe npumMeHeHue 6 n1e4edHo-npodunakmuyeckux yenax. 3 pesynomamos uccie008anuil 6biA61eH0, YO
coomnouienue 0-6 u -3 6 NbHAHOM HepaduHuposannom macne pasno 1:3. OOnaKo Onsa UCNOIL30B6AHUA JIbHA-
H020 macna, 6ozamozo -3, 8 Kauecmee 0CHOG 0151 HPOU3BOOCHI8A CRPEO08 (PYHKUUOHANbHOU HANPABTIEHHOCHU
CHAHOBGUMCA 603MONMCHBIM HOTLKO 8 KOMROUUUU C OPY2UM PACHU-MENbHBIM MACI0M, 602ambim -6, 8 yenax
00CmudCeHUA HCUPHOKUCTIOMHO20 Dananca.

KiioueBble cjioBa: JbHSIHOE MacJjo, cnpen, )KP[pHOKHCJIOTHLIfI cocTaB, MacCJ0KUpoBasi nmpo-
MBINUICHHOCTDb, CIUBOYHOE€ MACJ/10, IIOJJUHCHACBIINICHHBIC ) KUPHbIC KUCJI0TBI -6 u ®-3.

Introduction The content of harmful components is reduced
Currently, one of the important tasks of by replacing animal fats with vegetable fats
the oil and fat industry is the production of while maintaining its consumer properties.
functional, as well as therapeutic and However, the modification of a traditional
prophylactic products that ensure human health. product into a functional one should not be
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limited to replacing ingredients, but a complex
process of designing a product that has restored
traditional consumer and new functional
properties that determine its usefulness [1].

However, none of the fats taken
separately can fully satisfy the body's need for
nutrients. Animal fats, including milk fat,
contain vitamins A and D, as well as lecithin,
which has a lipotropic effect. However, they
have few essential PUFAs and cholesterol [2].

By replacing some of the milk fats
(butter) with vegetable oils, after such a
substitution, the product automatically becomes
a spread. Spread is the most attractive product in
this segment, as it becomes possible to regulate
vitamin, mineral and fatty acid compositions.

The main direction of innovative
development of spreads is associated with the
introduction of certain types of physiologically
functional ingredients into their formulations in
quantities that ensure, with a portion of the
product, the satisfaction of 10-50% of the
recommended level of adequate consumption
for this ingredient. Such a modification of the
traditional composition is aimed at giving the
product the ability to have a positive effect on
the physiological functions and metabolic
processes in the human body when regularly
consumed as part of a regular diet. This fatty
product can reduce the risk of developing food-
related diseases while maintaining and
improving health, and is classified as a
functional food [3].

Flax seed oil is distinguished by a high
content of polyunsaturated fatty acids (PUFA),
namely, ®-6 and ®-3 acids, with a preponder-
ance towards the content of ®-3 acid (o-
linolenic). Of greatest interest is the content of
-3 acid due to the fact that the human body is
constantly experiencing a lack of this particular
acid. The human body is unable to synthesize ®-
6 and -3 acids, however, ®-6 is found in al-
most all vegetable oils, while -3 is found only
in flaxseed oil and fish oil.

The US Dietary Advisory Committee
(DGAC) in 2015 recommended replacing animal
fats, including butter, with non-hydrogenated veg-
etable oils high in unsaturated fats and relatively
low in saturated fatty acids [4].

Saturated fats should be less than 10%
and trans fats less than 1% of total energy in-
take, while fat intake should replace saturated
fats and trans fats with unsaturated fats [5] and
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strive to eliminate commercially produced trans
fats from the diet [6].

Trans fatty acids have no nutritional value
and WHO recommends that they be eliminated
in food production so that they account for no
more than 1% of the daily calorie intake [7].

Spreads, due to the presence of water
(hydrophilic) and fat (hydrophobic) phases, are
a convenient object for the introduction of phys-
iologically functional ingredients into their
composition [8]. To study the balance of the
fatty bases of spreads, it is more important to
add vegetable oils that have an optimal ratio of
®-6 and ®-3 fatty acids.

For the production of functional spreads,
two potential plant components were considered
as raw materials: vegetable oils (flaxseed oil)
and milk fat (butter).

Flaxseed oil has tremendous benefits for
heart health. In addition to lignans - phytoestro-
gens with anticarcinogenic and antibacterial prop-
erties, it contains a-linolenic acid. a-linolenic acid,
like other fatty acids, is essential for the vital func-
tions of cells, maintaining normal blood pressure
and other important functions of the body.

A number of demographic studies have
shown that a-linolenic acid reduces the risk of car-
diovascular disease, slows down blood clotting
also reduces blood clots. This helps to reduce the
risk of heart attack and stroke in patients with ath-
erosclerosis and diabetes by 37%.

Flaxseed oil prevents inflammatory reac-
tions leading to plaque build-up on artery walls
and circulatory disorders.

Polyunsaturated fatty acid ®-3 lowers
blood cholesterol, which reduces the likelihood
of blood clots in the heart, lungs, brain, lowers
high blood pressure, reduces the risk of heart
attacks and microinfarctions, arrhythmias, dis-
eases associated with heart valves, heart disor-
ders. In diabetes mellitus, ®-3 enhances the ac-
tion of insulin and protects the body from the
development of diabetes. By promoting fat
burning, »-3 and ®-6 are indispensable in the
fight against obesity [9].

Due to the presence of a large amount of
nutrients, fresh flaxseed oil is very nutritious
and, when stored in a cold, closed form, retains
its nutritional properties for several months.

In the food industry, unrefined flaxseed
oil used, since refined oil used mainly in the
production of paints and varnishes. Today, on
the territory of the Republic of Kazakhstan, it
produces only two types of unrefined flaxseed
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oil, however, there is a possibility of the appear-
ance of new industries in subsequent years,
since the demand of the population for this
product is growing every year.

Taking into account all the advantages of
flaxseed oil it becomes clear that replacing ani-
mal fats with flaxseed oil will not at all worsen
its properties and quality, but will only improve.

Materials and Research Methods

Two types of cold-pressed unrefined
flaxseed oil of the «Lyubimoye» and «H.O.P»
brands were taken as the object of research.

The organoleptic and physicochemical
characteristics of flaxseed oil were determined
according to ST RK 2645-2015 «Edible

Table 1 - Qualitative indicators of unrefined flaxseed oil

flaxseed oil. Technical conditionsy». Studies of
fatty acid composition were determined using
gas-liquid chromatography (GLC) in accordance
with GOST 30418-96 «Vegetable oils. Method
for determination of fatty acid compositiony.
Determination of the vitamin composition of the
studied oils was carried out in accordance with
GOST 30417-96 and GOST 7047-55.

Results and their Discussion

Unrefined flaxseed oil, vegetable and
animal oils are valued more than refined ones
because of their composition and properties.
Research has been carried out on the
organoleptic and physicochemical parameters of
flaxseed oil, which are presented in Table 1.

Indicator name Indicator value
for deodorized unrefined flaxseed oil
«Lyubimoye» | «H.O.P»
Organoleptic characteristics
Colour Greenish color with a golden tint
Transparency Transparent without sediment
Smell and taste The smell and taste are mild, characteristic of
flaxseed oil, without foreign smell and taste
Physical and chemical indicators
lodine value, g 12/100 170 172
Color number, mg of iodine 38 37
Peroxide number, mmol O2 / kg 6,2 6,0
Acid number, mg KOH/ g 2,16 2,64
Mass fraction of non-fatty impurities 0,03 0,04
(sediment by weight),%
Mass fraction of phosphorus- 0,5 0,4
containing substances, mg / kg
- in terms of stearooleolecithin,%, 0,05 0,06
- in terms of P,Os - -
Mass fraction of moisture and volatile 0,1 0,1
substances,%
Mass fraction of ash,% 0,1 0,1
Flash point of extraction oil, ° C 254 260
Refractive index at 20 ° C 1,481 1,481
Saponification number, mg KOH / g 170 160
Mass fraction of unsaponifiables,% 0,05 0,04

As can be seen from the data obtained,
studies of the organoleptic and physicochemical
composition of flaxseed oil are almost identical
in their characteristics. Table 1 indicates that
both samples of flaxseed oil have a greenish
color with a golden hue, transparent without
sediment, with a mild smell and taste character-
istic of flaxseed oil without foreign smell and
taste, which meets the requirements of ST RK
2645-2015.
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The indices of physical and chemical
properties of «Lyubimoe» flaxseed oil com-
pared to «H.O.P» flaxseed oil showed a slightly
better result, but both samples fit into the norms
of normative and technical documentation
(NTD). The iodine number in the oils was 170
and 172 g J2 / 100, respectively. While the per-
oxide number was at the level of 6,2 mmol O2 /
kg in oil of the «Lyubimoe» brand and 6,0
mmol of O2 / kg in oil «H.O.P». The mineral
content of the oils represented by the mass frac-
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tion of ash, the ash content in the two oil sam-
ples are identical and equal to 0,1%. Mass frac-
tion of phosphorus-containing substances in
terms of stearooleolecithin in the oil «Lyubi-
moe» is more by 0,01% and is equal to 0,06%.

Studies have found that both samples of un-
refined flaxseed oil in terms of the totality of phys-
ical and chemical indicators correspond to the sec-
ond grade of unrefined edible flaxseed oil accord-
ing to the requirements of ST RK 2645-2015 and
are allowed to be used as raw materials for the
production of vegetable-butter spread.

The fatty acid composition of fats and vege-
table oils is the most important characteristic of
their nutritional value. However, there is still no
single criterion for determining the optimal fatty

Picture 1 - Fatty acid composition of unrefined flaxseed oil
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The ratio of linoleic and linolenic acids in
the studied oils correlates with data from
literature sources. Based on the indicators of the
fatty acid composition of oils, which are
patently suitable as bases for the production of
spreads for the content of linoleic and linolenic
acids, the highest indicators were found in a
sample of unrefined flaxseed oil of the «Lyubi-
moe» brand, which amounted to 15.35% linoleic
and 44.8% linolenic acids. While in the sample
«H.O.P» the content of these acids was 13.7%
and 40.54%. Hence, you can see that the ratio of
linoleic and linolenic acids in oils is 1: 3. The
content of oleic acid in both samples is
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acid composition, and there are some objective
reasons for this situation.

The fact is that in recent years, vegetable
oils have been considered not only as a common
(everyday) food product, but also as functional
nutrition; they have acquired the status of an
irreplaceable nutritional factor with therapeutic
and prophylactic properties. Consequently, the
need for certain higher fatty acids (HFA) is in-
dividualized and is determined by many factors
- age, lifestyle, dietary habits and, of course, the
state of human health, hence the difficulty of
determining a certain generalized criterion of
fatty acid composition.

The results of gas chromatographic analy-
sis of the fatty acid composition of the studied
oils are shown in Figure 1.

44,88

25 30 35 40 45 50

m Fatty acids content, wt.% «H.O.P»

practically the same, with a slight prevalence in
oil «H.O.P».

The analysis of the fatty acid composition
of all the studied samples of flaxseed oil showed
that both types of the studied unrefined flaxseed
oil are suitable as a basis for preparing a spread,
due to the increased content of linoleic and
linolenic acids in their composition.

Conclusions

Based on the obtained results of the study
of unrefined flaxseed oil, it can be concluded
that both oil samples are suitable for use as a
basis for the production of functional spreads,
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due to their rich physicochemical and fatty acid
compositions.

However, it should be noted that in
unrefined flaxseed oil there is an imbalance
towards ®-3 and is 1:3. While for functional
nutrition, a person needs to consume 10-5:1. To
achieve such a proportion, it is necessary to add
oil with a high content of ®-6, in this regard,
rapeseed oil is the most balanced in terms of
fatty acid composition. Subsequently, the
employees of Astana branch of Kazakh
Research Institute of Processing and Food
Industry are planning to conduct research on the
blending of refined rapeseed and unrefined
flaxseed oil to achieve the functional value of
the content of linoleic and lenolenic acids.

This research was funded by the Ministry
of Agriculture of the Republic of Kazakhstan
(BR10764977).
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Kymovicmolyy, makcamol-a3vlK-myaikmi 0aiplmy mMakKcamvlHOA KYpamvlHOa AUKORUH Oap KyYp2ax YHMAaKmbl
CHI2BIMOApPOan Ay YuwiiH Kbl3AHAKMbIY AYyOaAHOACHbIPLLIZAH COPMMApvlH 0HOeyOeH KelliH mepeH oHoey
mexuonozuacoln scacay. Kypzizinzen zepmmey HCYMbICHAPLIHBIH HIMUNCECIHOE KYPAMBIHOG JTUKORUH Oap
KEp2aK, YHMaxK aiy mexHoaozuscvin asipiey yuwin ""Kazax Kapmon dcane KOKOHIC uwiapyauibliblzbl 2bL1bIMU-
3epmmey uncmumymslnoa' ocipinzen Kbvl3aHAKMbY ayOAHOACMBIPLLIZAH COPMMApbl, AMAn aimKaHoa:
"JIuoep", '"Camanaoair", "Meuma', '"Cwopnpu3", "Qydecuwviii” ncone "Anumaps'cypuinmaper mandan
anvinovl. Kypameinoa Kypeax yHmak 6ap JUKORUH JHCO2apbl KYHObL a1y MeEXHOJI02USCHIH a3ipaey yuwin f-
KapomuHHiy, eH Kon meoauiepi Oouivinwia 3 ay0anoacmulpvlizan copm, AHU: KYPAMbIHOA KapomuH oOap
"Camanaoan" - 1,43 m2/1002, "/Tuoep' - 1,16 m2/100z stcone "Anumape"” - 0,91 m2/1002 cypvinmaput ipikmenin
AbIHObL, 01ap KeUiHHEeH KOCbIMUIA 3epOeleHin, Kbl3aHaAKmbl mepeH OHOey MEXHONO2UACHIH 3ipiey yulin,
CHI2BIMOapPOan Kyp2aK YHmMaK auy yYulin naioanansliamsii 601a0bl.

Herisri ce3nep: KeKkeHicTep, KbI3AHAK, CHIFBIMIAP, KAPOTHH, JIMKOIUH, JKCTPAKIUS.

U3YYEHUE PAUOHUPOBAHHBIX COPTOB TOMATA C LEJbBIO IIOJTYYEHUS
BUOJIOTUYECKHA AKTUBHOM JTOBABKH — JINKOIMUHCOJAEPKAIIETIO
CYXOI'O IIOPOILIKA

'M.T. BEJIAMOB*, 'JL.A. KVPACOBA, *H.FO. [IOTOPOKO, 'I[II. M. BEJIIMOB,
'A.JK. CAPCEHOBA, 'A.b. TATAEBA

('TOO «Kasaxcknii HUU nepepadarbiBalonieii HIAIIEBO IPOMBINLIEHHOCTH»,050060, Kazaxcran, r.
Aamarsl, yia. l'arapuna,238 A
2ypanbckuii rocynapereennblii ynusepeurer (HUY),454080,
Poccus, r. YessiOunck, np. Jlenuna, 76)
DJeKTpOHHAs 1MoYTa aBTopa KoppecnonaeHra: VMASIMSS8@mail.ru®, irina_potoroko@mail.ru

Pa3zpadbomka mexunonozuu noayuenus OU0aN02UYECKU YEHHO20 RPOOYKMA (TUKORUH COOEPIHCAU|e20 CYyXo-
20 NOPOWIKA) HA OCHOGE NEPEPaAdOMKU OGOUIHOU NPOOYKUUU (GLIHCUMOK MOMANO08) 0e3 COMHEHUA OKaxycem
Onazonpuamuoe 61UAHUE HA YCREUWIHOE PA3GUMUE HAYKU U HOGLIX NMEXHO102Ull 6HYNIPEHHEZ0 PLIHKA pecnyonu-
KU, a éHeOpeHue papadomanHoll MexXHOI02UU U GbINYCK HOBOU NPOOYKUUU (TUKORUH COOEPHCAUlec0 CYXo20
nopowiKa), umeem OONLULYIO COUUATBHYIO U IKOHOMUUECKYIO 3HAYUMOCHIb, MAK KAK Oe3onacHsle, ¢ ecme-
CH6EHHO0-0300P0BUMENIbHBIM I PeKmom npooyKmvl 0KA3bl6al0Om 01a20MmeE0pHoe 6IUAHUE HA 300P06be H00ell,
npou3eo00umenbHOCmMy mpyoa u odecneuusarom IPphexmusnyro 6azy pazeumus u nOGvIUIEHUA IKOHOMUKU 20C-
yoapcmea. Ilpu 3mom yuumpvieaemcs, 4mo uUcnoib3o6anue yKa3aHHovIX NPOOYKMOE 8 eXceOHe6HOM nompeou-
MebCKOM payuone ir0oeil eecobma HcusHeHHo eaxcho. B Kazaxcmane ne nanacena sgppexmuenan mexnono-
2us 2nyfpoKoil nepepadomku ni000080UWHOI RPOOYKUUU, 8 MOM HUCle U MOMAMO08, A UMEIWUECs MeXHON02UU
He cogepuientbl, C71e006amenbHo, nojle3nsvle NOKA3ameau u cnpoc Ha no0oodnvle npodykmul nadaem. Llenv pa-
Oombl - pazpadomka mexnHonozuu 2yH0Kol nepepadomKu paioHuUPOBAHHbLIX COPMOE MOMAMOE ROCe UX nepe-
PAdoOmKU OnA NOAYUEHUA, U3 BLINCUMOK TUKORUHCOOEPIHCAUE20 CYX020 NOPOUIKA, C UeIbI0 0002aujeHUA nule-
6bIx npooyKkmos. B pezynomame npoeedénHbIx uccnedosamens,ckux paoom, 014 pazpadomiku mexHouiozuu no-
JIyYeHus 6bICOKOUEHHO20 TUKONUHCOOEPHCAU|e20 CYX020 ROPOUIKA OMOOPAHbL PAIOHUPOBAHHbIE COPIMA MOMA-
moe, gvleedennbvle 8 «Kazaxckom HayuHo-uccied06amenbCKom UHCHmumyme Kapmogheneeo0cmea u 060uie600-
cmea», 6 uacmuocmu, maxue copma xax: "JIuoep', "Camanaoaii’, "Meuma'", "Cropnpus', "Hyoecnwiit" u
"Aumaps'. /lna pazpadbomku mexHonozuu nOJIYUeHUS BbICOKOUEHHOZO JIUKORUH COOEPHCcaAuezo cyxoz0 no-
Ppowika omoopansl 3 PAilOHUPOBAHHBIX COPMA, NO HAUDOIBUIEMY COOEPIHCAHUI f-Kapomuha, m.e., cOpma:
"Camanaoair” ¢ cooepycanuem kapomuna - 1,43 m2/1002, "/Iuoep" - 1,16 m2/1002 u "Aumape" - 0,91 m2/1002,
Komopule 6 nocineoyrouiem 6yoym OOROJIHUMENbHO U3VUEHbl U UCHOIb306aHbL 01 PA3PAOOMKU MEXHON02UU
271y00KOIl nepepadomKu momama, 01 ROJIYUEHUs U3 oIHcuMoKk bAB - nukonuna cyxoz2o nopouika, npuzoonozo
014 0002aueHus NUULEeabIX RPOOYKMOoe.

KarwoueBble cj10oBa: OBOIIA, TOMATBI, BBIZKUMKH, KAPOTUH, JIMKOIIHH, JKCTPAKI 1.
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STUDY OF ZONED TOMATO VARIETIES IN ORDER TO OBTAIN A BIOLOGICALLY
ACTIVE ADDITIVE - LYCOPENE-CONTAINING DRY POWDER

'M.T. VELYAMOV* 'L.A.KURASOVA, °’I. POTOROKO, 'SH.M. VELYAMOYV,
'4.ZH. SARSENOVA, 'A.B. TAGAYEVA,

(! «Kazakh research Institute of processing and food industry»,050060, Kazakhstan, Almaty,
Gagarin street, 238 A
2 South Ural state University (national research UNIVERSITY) ,
454080, Russia, Chelyabinsk, Lenin Ave., 76)
Corresponding author email: VMASIMS58@mail.ru*, irina_potoroko@mail.ru

The development of technology for obtaining a biologically valuable product (lycopene containing dry
powder) based on the processing of vegetable products (tfomato pomace) will undoubtedly have a beneficial effect
on the successful development of science and new technologies of the domestic market of the republic, and the
introduction of the developed technology and the release of new products (lycopene containing dry powder), has
great social and economic significance, since safe, with a natural health-improving effect products have a bene-
ficial effect on human health, labor productivity and provide an effective basis for the development and im-
provement of the economy of the state. Considering that the use of these products in the daily consumer diet of
people is very vital. Kazakhstan does not have an effective technology for deep processing of fruit and vegetable
products, including tomatoes, and the available technologies are not perfect, therefore, useful indicators and
demand for such products is falling. The purpose of the work is to develop a technology for deep processing of
zoned tomato varieties after processing them to obtain a lycopene-containing dry powder from pomace in order
to enrich food products. As a result of the research carried out, for the development of technology for obtaining
high-value lycopene-containing dry powder, zoned tomato varieties bred at the Kazakh Research Institute of
Potato and Vegetable Growing were selected, in particular, such varieties as: "Leader', "Samaladai”,
"Dream", "Surprise', "Wonderful" and "Amber". To develop a technology for obtaining a high-value lyco-
pene containing dry powder, 3 zoned varieties were selected, according to the highest content of f-carotene, i.e.,
varieties: "Samaladai' with a carotene content of 1.43 mg/100g, "Leader" - 1.16 mg/100g and "Amber" - 0.91
mg/100g, which will be further studied and used to develop a technology for deep processing of tomatoes, to ob-
tain a dry powder suitable for food enrichment from BAS-lycopene pomace.

Key words: vegetables, tomatoes, pomace, carotene, lycopene, extraction.

Kipicne COHFBI JKBUIIAPHl OHBI MEIUIIMHAAA KCHIHCH

Kazakcran Pecrry0mmkacs! xkeMic-KoKeHiC KOoJJaHyFa MYMKiHmIK Oepmi. Typmi mopimik
OHIMJIEPIH OHJIpY YIIiH alTapibIKTald eHIipic- dopmamap  TypiHAeri  JTWUKONWH  Tpodu-
TIK JKOHE KJIMMATTHIK a/eyeTke ue [1]. JIAKTUKAJIBIK PaIUOIIPOTEKTOPIIBI areHT, KaTepi

Craructuka Jepekrepi OOWBIHINA >KEMicC- ICIK aypyJapblHbIH (IIpOCTaTa, OKIe, acKas3aH
KOKOHIC eHiMepi OOWBIHIIA HMIIOPTKA TOYel- KaTepii iciri) KemeHAl aljiplH-alnyja, are-
nimik geHreii 84,57% - abt Kypaiinsl, Oynan 6acka POCKIIEpO3/Ibl, KaTapakTapibl, XYPEKTiH HIIe-
OTaHJBIK OHIMJI CaKTay Ke3iHJeri IIbIFbIHIAD MUSITBIK ayPYBIH €MICY/1€ aHTH-CKIIEPOTUKAIIBIK
30% - ra neitiH >koHe o1aH J1a ket [2-8] sxeTeti. areHT peTiHAe KOJaHpuIajbl. JIMKOMHMHHIH KO-

Kazipri xarmaiina KyHIBI OHONOTHSIBIK JMalbl  ocepi  OHBI  KOJNAWCHI3  KIUMATTHIK
OeJceHl KOCBUIBICTAp/Ibl CaKTail OTBIPHIN, KO- JKaFJaiiaap MEH yakbIT OenjeylepiHiH e3repyi
KOHIC OHIMJIEPiH, OHBIH IIIIH/I¢ KbI3aHAKTHI Kaii- Ke3iHJ/Ie aJanToreH PeTiHJe Nainaiany Ke3iHie
Ta eHJIey oTe 03eKTi[9-15]. KepceriireH. JINKOMWHHIH TepCIEKTUBTI MeIH-

byran KbI3aHAKTHIH KYpaMbIHJa JIMKOIIHH IUHAJIBIK TIpernapar PeTiHAeri MoHiHeH 0acka,
CHUSIKTBI OMOJIOIMSUIBIK OeJIceHl 3aT, ajaM Ka- Oy NMUIMEHTTI TamMakK eHiMuepi MeH mapgro-
HBIHJIAFBl ©H KYIITI KAapOTHHOWJ — aHTHOK- MepHsiFa apHajJfaH OOSFBINI PETiHAC KEeHIHCH
CUJIaHT 0ap eKeHJIITi Jie bIKma eteni. JInkonuH- KOoJJaHy Kepek. JIMKomuHII CychIHIApFa, KOH-
HiH KBI3BIFYIIBUIBIKTE  aPTTHIPATBIH  HETi3Ti JTUTEPIIK eHIMAepre, oCIMIIK MaiiapbIHa, KaK-
KacHeTi OHBIH JTUIHUITEP/iH aCKbIH TOTBIFY MPO- rma MEH KpeMJepre KOocy TeK 0osy ocepiH FaHa
LECIHIH JaMyblHa KeAepri KeATIipeTiH oTe KYIITI eMec, COHBIMEH KaTap CaybIKTBIPY 9CepiH Jie
AQHTUOKCHJAHT PETiHJE dPeKeT eTy KabineTi 06o- KaMTamachi3 eteni [15-16].

JIBIT  TaObLIaAbl. JIMKOMMHHIH Oy KacueTi
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XKorapeina alThUTFAHAAPABIH HETI3iHIC
YCBIHBUIFAaH JK00aHBI iCKe achlpy ©Te ©3eKTi
KoHe TaOUFU-CAyBIKTBIPY ocepi Oap jkaHa TaMak
OHIMJICPIH OHJIIPY CaJlaChIHAAFbl FHUILIMHBIH
JaMybIHa OH 3Cep eTei.

JKYMBICTBIH MaKCaThI-a3bIK-TYJIIKTI OalbI-
Ty MaKCaThIHAA KypaMbIHJa JIMKOIWH Oap
KYPFaK YHTaKThl ChIFBIMJIApJaH ajxy YIIiH oJiap-
Il OHJICTCHHEH KEHIH KbhI3aHAKTHIH ayJaHsac-
THIPBUIFAH COPTTapblH TEPEH OHJEY TEXHOJIO-
THSACHIH JKacay.

3eprreynepaiH JKaHaIbEFEL. JK0OaHBIH FBI-
JIBIMH YKaHAJIBIFBI TAOUFH - CAYBIKTHIPY 9cepi JKoHe
SKOJIOTHSUTBIK, Ta3aJIbIFBI 0ap TaMakK eHIM-ICpiH
0aiibITy MakcaThIHIa KYpaMbIHIA OHOJO-THSIIBIK
OerceHl 3aTTapsl 0ap, KypaMbIHIA JTUKOITMH Oap
JKOFapbl KYHIIbI KYPFaK YHTaKThl CHIFBIMAYyJaH
aJly YIIH KbI3aHAKTBIH KOKOHIC 6HIMICPIH TepPeH
eH/ey OOMBIHINA KaHA, KOJDKETIMIl TEXHOIO-
THSHBI 93ipIiey OOJBIT TaObLIa bl

3epTTeyiH FhUIBIMU JKOHE MPAKTUKAJIBIK
MaHBI3ABUIBIFEL: Ka3akcran aymarbiHma OYTiHTI
TaHJa XeMic-KOKOHIC OHIMIEepiH, OHBIH IIIiHe
OHJIIPIC KaJIBIKTAPbIH KOJEre KapaTaThlH KbI-
3aHAKTHl KaiiTa @HJICHTIH jKeKe jKoHe OipieckeH
KOCIIMOPBIHAAD MEH 3aybITTap JKYMBIC iCTeii,
OCBIFaH OaWJIaHBICTHl AaHTHMOKCUIAHT-THIK KaCH-
eTTepi 0ap KapOTMHOWITHI, aran alTKaHza
KypaMbIHAa JHKOMUH Oap KYpFaK YHTaKThI
TaFraMJIBIK ~MakcaTTa ally TEXHOJIO-THSCHIH
OHJICY JKOHE 93ipJiey oTe 63eKTi 00BN TaObLIa-
nbl. By skaraiaa TUKOMUH CUSKTBI KEeH Cypa-
HBICKa W€, KYH/Ibl OMOJOTHSIIBIK OelceHmi 3aT
HETi3iHEeH peclnyOJinKara MISTENACH UMIIOPT-
Tajganbl. Kepinm OThIpFaHBIHbI3NANM, AHTUOKCH-
JAHTTHIK KACHUETTEpi Oap KapOTHHOMJITHI, aTar
alTKaHJa KypaMbIHJA JIMKOIICH O0ap Kyprak
YHTAaKThl TaMaK MakKcaTTapbl YIIiH ajly >KOHE
OHBbI CHTI3y TEXHOJIOTHSCHIHBIH JaMybl YJIKEH
QJICYMETTIK JKOHE IKOHOMHUKAIIBIK MaHBI3Fa UE.

By makanaga GpyHKIIMOHAIABI KOHE Ta-
OWFU CayBIKTBIPY KacHeTTepi Oap TaramJbIK
MakcaTTap YIIiH KypamblHJa JIUKOMHH 0ap
KYpFaK YHTaK 0ap JueTasblK KOCIaHbl a1y YIIiH
KbI3aHAKThIH ayJaHJaCThIPbUIFAH COPTTApPhIH
Oaranay KapacThIPbLIFaH.

JKYMBICTBIH ~ THIMIUIINT MEH  MaHbI3-
JBLIBIFBL. JIMKOIMH CHUSAKTBI ©T¢ KYHIBI ©HIMII
aly YIIiH KOKeHiC eHIMJEpiH, aran aWTKaHaa
KbI3aHAKTBIH ayJAaHIACTBIPBUIFAH COPTTApBIH
TEPeH OHJCY HETi3iHJe OWOJIOTUSIIBIK KYHIbI
OHIMJIIEPIl aJly TEXHOJIOTUSACHIH acay >KoHE
OHBI EHTi3y YVJIKEH OJIEyMETTiK JXOHE SKOHO-
MHUKAJIBIK MaHbI3Fa Ue, OUTKEHI Kayirci3, TaOuru
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- caybIKTBIpY ocepi Oap eHiMuep agaMaapAbIH
JICHCAYJBIFbIHA, €HOeK OHIMIUTIriHe Maiimans
acep ereqi KoHe MeMIIeKeT SYKOHOMHKACHIH JIa-
MBITYy MEH apTTBIpYIbIH THIMAI HETi3iH KaM-
TaMachI3 €Tei.

3epmmey mamepuanoapvl men a0icmepi

FrutbMU-3KCTIEpUMEHTTIK KYMBICTap
"Ka3aK Kalita OHJICY KoHE TaMakK eHepkacioi 311"
JKIIC xone "Kazak »eMic mapya-IbUIBIFB KOHEe
KOKOHIC [IapyalllbUIbIFBl FBUIBIMH - 3€pTTey
uHctutyThl" XKILC xoHE T. 6. 3epTTEy 3epTXa-
HaJIApBIHBIH 0a3achIHIIA KYPTi3UIIi.

3epTTey HBICAHAAPHI: TEXHUKAIBIK IIICY
KE3CHIHJIET1 KbI3aHAK KOKOHICTEepl, KbI3aHAKTHI
CBIFY, JIMKOTIEH YHTAFHbI.

KpI3aHakThIH ay/aHAACTHIPBUIFAH CYPHITI-
TapblH (OJlapJbl OHJICTCHHEH KCHIH CHIFBUIFaH)
IpIKTey OTaHABIK >KOHE IIETENiK 3epTTey-
IIUIepAiH  FRUTBIMUA-TEXHUKAIBIK — 9eOMeTiH
3eplieieyMeH, WHTEPHET pecypcTap marepual-
JAapbIH, JIMKOMUH ally TEXHOJOTHACHIH OHJCY
JKOHE a3ipiey OoipIHIIA Koima Oap craTuc-
TUKAJBIK JEPEeKTepAi MBICHIKTayMeH, COHMal -
aK FhUIBIMU TaJIaMaJIbIK MOIMETTEP i, COHAM-
ak "Kasak FBIIBIMH-3€pTTE€Y  MHCTUTYTHI"
JKIIC-nHiH xomga 6ap FRUIBIMU-3KCIIEPUMEHTTIK
JIEPEKTEPiH )KUHAY )KOHE TalayMeH >KYPri3uii.
- JKEMIC >KOHE KOKOHIC IMapyambUIbIFbl FhUIbI-
MHU-3EPTTEYy WHCTUTYTHI", KYpamblHAa JTHUKOIIHH
0ap KypraKk YHTAaKTBl ajly TEXHOJOTHUSCHIH
JKacayra JKapamJbl KBI3aHAKTBIH ayJaHjac-
THIPBUTFaH COPTTAPHI OOMBIHIIIA.

Kaxer OomraH »karmaiina TaHAalraH
ayJIaHJaCThIPBUIFAH KbI3aHAK COPTTApbIHAA OH-
JIEyJIeH KEWIH CBIFBIMAAYABIH (U3UKAJBIK -
XUMUSIIBIK TAJAAYIaphl KYpriziiemi.

CoHbIMEH Karap, J>KYMBICTA OHIIPICTIH
OPTYpITi OHJIPICTIK KOHE TEXHOJIOTHSUIBIK Ke3eH-
JIepiHe YCHIHBUIFAaH OHIMIII o3ipiey Ke3iHze
CTaH/APTTHI 3€PTTEY SMICTEPl KOJIaHBLIIBI-KAJ-
bl KaObUIaHFaH (PU3MKA - XUMHSIIBIK, OMOXH-
MUSIIBIK, TOKCHKOJIOTHSITBIK 3ePTTEYIIED.

ATBIHFaH ©HIMJIIE aHBIKTaHBI3: KBI3aHAK-
TBHIH OPTaHOJICTITUKAIIBIK XKOHE (PU3UKA — XUMHSI-
JBIK KOPCETKIITepi; P-KapaTHH MEH JIMKOIEH
(aHTHOKCHIAHT) CaHABIK KypaMbl aHAJIHUTH-
KaJbIK opictepMen 3eprreini. CoOHbIMEH KaTap,
kapatuaouarap 'OCT 8756.22-80, a - nmukoreH
I'OCT 33277-2015 calikec aHBIKTAJIbI.

Anpmaran HoTwkenep [.d. JlakunHHIH
OMOMETPHUSIIBIK 9/1iCI OOMBIHIIIA MaTEMaTHKAIBIK
eHjeylneH oTkeH [17], keiliHHEH oylap aHaIH-
TUKANBIK 3€PTTEIreH XKOHE KaMepaAblK eHIeY-
JICH OTKEH.
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Homuoicenep sncane o1apovt mankuliay

Kyprizinren 3eprrey KYMBICTapbIHBIH
HOTIDKECIHIE KYpaMbIHIA JIMKOMHH 0ap Kyprak
YHTaK ajy TEXHOJOTUSCHIH 9d3ipiey YIIiH
"Kazak kapTonm >koHe KOKOHIC MapyallbUIbIFbI
FBUIBIMU-3EPTTEY MHCTUTYTHIHAA"  OCIpireH
KBI3aHAKTBIH  ayJaHNACTBIPBUIFAH  COPTTapHl,
atan  aitkanma: "Jlugep", "Camanagait",
"Meura", "Cropnpms", "UyznecHsri' xoHe
"SuTaps' cypeInTapsl TAaHIAM AJTBIHIBL.

KapoTunzi aHbIKTay VIIOIH NMATMEHTTEPIi
OesMell CaHIIBIK TAJAAy KOJJAHBLIIBI, O KbI3a-
HAaK ChIHAMAChIHAH CBHIFBIHBIHBI JaibIHIAYAaH
JKOHE CHEKTPOMETPAE aHBIKTANATBIH KOMIIO-
HEHTTIH CIHIpYy MaKCUMYMBbIHA COWKeC KeJeTiH
TOJKBIH Y3BIHIBIFE 452,5 HM OOJIaTBIH CIIEKTPO-
(doToMeTp/Ic AIbIHFAH CPITIHIIHIH ONTHKAIBIK
THIFBI3JBIFBIH  AHBIKTAYAaH JKOHE KeWiHHeH
MaTEeMaTHKAJIbIK €CEeNTeyAeH TYpambl. 3epTIey
HOTIXeNepi 1-KecTeae KeNTipiJireH.

l-KeCTe—KapOTI/IH KYpaMblHa KbI3aHAKThI TaJlJday HQTI/I)KeHepi

Ne/mn | CoprreiH ataysl | Kaporma memmrepi mr/100r
1 Jlunep 1,16
2 Camamnanmait 1,43
3 Meura 0,60
4 Croprnipus 0,80
5 UynecHsli 0,48
6 SIHTapp 0,91
HCP M=0,01- 0,02

ConbiMeH Oipre, ajbIHFaH 3epTTECy HOTH-
JKeJIepiH Tajmay HerisiHae 0i3 KbI3aHAKTHIH 3 ay-
JAHAACTHIPBUFAH COPTTAPBIH OONIIK, Olap Kapo-
THHHIH €H KeIl MeJepi OOMbIHIIA, SFHI KapOTHH
6ap "Camananait" coprrapsi: 1,43 mr/100r, "Jlu-
nep" 1,16 mr/100r sxome "Anraps" - 091
Mr/100r neHreinme Oein anabik, ojap KeHiHHeH
KOCBIMILIA 3€PTTENilN, KbI3aHAKThl TEpEH OHJICY

TEXHOJIOTWSICBIH  93ip-niey yuiiH, bb3 chiFeiMua-
pbIHaH, aTar aifiTKaHaa, KypamMblH/Ia JIMKOIIMH Oap
KYpFaKk KypraK ©HIMJI aly YVIIiH a3bIK-TYJIK
eHIMJepiH OalbITyFa kapaM/pl YHTAK.

ChIFBIMIAY/IBI Ty TEXHOJIOTHSICHIH TBICHIK-
Tay VIIiH OHIMHIH, IHUKi3aTThIH — KbI3aHAKTHIH
IIMKI CHIFBUTYBIHBIH Oaracel JKYpriziigi, HOTH-
JKeJlepi 2-kecTeie KeNTipiireH.

2-KeCTe—TeXHI/IKaJ'[I)IK HiCy CaTbICBIHAA C¥I>ibIK ¢)a3aHLIH CaHJBbIK IIBIFYbIH XOHC KbI3aHAKTBIH aydaHJaCThIPpbIIFaH

COPTTAPBIH CHIFY B aHBIKTAY HOTHXKEJepi

CoptrbiH ataysl | JKanmbl CoirbiMaayablH | Kpickpimrap | HIbIpbIHHBIH [ b1pbIH Kannst
caJMarbl, T Maccachl, T % Maccachl, T % J)KoFany, %

"Camananaii” 1000,0 395+2,0 39,54+4,0 560+2,0 56,0£1,0 | 4,50+0,5

KbI3aHAK COPTHI

"Jlunep" Kpi3a- 1000,0 389+2,0 38,94+4,0 550+2,0 55,0+1,0 6,1+0,5

HaK COPTHI

"SnTaps” ke13a- | 1000,0 385+2,0 38,5+4,0 57242,0 57,2+1,0 | 4,3+0,5

HaK COPTHI

Byn xarmaiina KbI3aHAKTBIH KOPCETIITeH
ayJaHMaCTBIPBIIFAH COPTTAPBIHIAFBl  CHIFBIM-
JayJIbIH TEXHUKAJIBIK ITICY CATBICHIH/IAFHI IIIBIFbI-
Mbl 38,5 - 39,5+4,0% Kypaiinbl, Oy oJap/sl
KypaMbIH/Ia JIMKONUH O0ap YHTaKThl alyJbIH
TEXHOJOTHSUIBIK TPOLECIHAE TaiJaiany MYyM-
KIHJITIH KepceTei.

Anpbraran Hotwkenep . @. JlakuHHIH
OMOMETPUSIIBIK 9JTiCi OOMBIHIIIA MaTEMATHKAIIBIK
OHJIeyJIeH OTKeH [29], omap KeiliHHeH Tainma-
HBIII, KAMEPAJIIBIK OHJICY/ICH OTKEH.

Kopvimuinowt

KpI3aHak CHIFBIHIBUIAPBIHAH  JIMKOITUH
alyablH OapiiblK 9JICTEPIH 3epTTeyre CyheHe
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OTBIPBIN, EPITKIIITI aly ojici Oi3iH >Karmaibl-
MBI3Fa €H KOJAWJIbl €KEeHIITl aHBIKTaJIbl. byi
perTe OKCTpareHT peTiHAE MaJOMOJISPIBIK
OpPraHMKaJIbIK EPITKIIITep KOJIaHbUIAbL. by
TYPFbIJIa METHJICH XJIOPHUI, XJIOPOPOPM, KOMip-
Teri TEeTPaxJIOpuAl €H  KOJaimel  OOoJbII
TabbLIaabl. Bysl Jkarmaiifa epiTKilTi TaHiay
IKCTIEPUMEHTTIK  3epTTeyliep  HOTIIKECIHJe
acanansl. JIukonuH Oacka KapoOTHHOMITapAaH
criupTIieH OeliHei, eWTKEHI JIMKOIWH KOCIa-
FaHJia, OapibIK KApOTHHOUATAP CIUPTTE EpPUIL.
Byt xarnaiia ciupt peTiHie: METaHoIl, STAHOI
Hemece OyTaHOJ KoJJaHyFa OoJaibl.
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bi3nin 3epTreynepimizae asblK - TYIIKTI
0aifpITy MakcaThlHAa KypambiHga bb3 — mmko-
e 0ap KypFak YHTaK-CBHIFBIMAAP/AaH ally YIIiH
KBI3aHAKTBI KaiiTa OHAey eri KOJIAHIbl TeXHOJIO-
THSUTBIK ~ peXXUMACP TOKIpHOSTIK  ChIHAKTAp
apKBUIBI )KOHE KbI3aHAKTHIH ayJaHIaCTHIPBUIFaH
COPTTapbIH KaiTa OHJCYAIH €H KONalibl TeXHO-
JOTHSUIBIK  OAICIH TaHAgay apKbUIbl MBICBIK-
TajaThIH OONaIbI,

JIMKONIMHHIH €H >KaKChl Ke3Jepi-Kbl3aHaK
JKOHE KbI3aHAK OHIMJEPl SKCHJIr! aHBIKTAJIJIbL.
Amnaiina, Kazakcranma KpI3aHaK OHJIEY/IIH THIM-
Il TEpEeH TEXHOJIOTHICHI KOJIFa KOWbIIMaraH, Ol
BB3, OHBIH ilIiHAE JMKONUH anyFa OaFbIT-
TalFaH, al Koima Oap TEeXHOJOTHsIIAp MIHCI3
€MecC, COHIBIKTaH KhI3aHAKTHI KaiiTa ©HJEY TeX-
HOJIOTHSCHI JKOHE CHIFBIHIBUIAPAAH OUOJO-
THSUTBIK OCJICEHII 3aTTapbl 0ap KYpFak YHTaK
a;y eTe ©3eKTi OombIn TabbuTansl. by sxarmaii-
Jla KpI3aHAK OHJCITEH OHIMJep, aTam alTKaHaa
KeT4yll, MaKapoH, TY3IBIKTAp JIMKO-TIMHHIH
YKAKCHI KO31 OOJIBITT TaOBLTA/IbI.

Kypampiana kyprak yYHTaK Oap JMKOITHMH
KOFapbl KYHIIBI aly TEXHOJOTHSCHIH o3ipiey
YIIiH B-KapOTWHHIH €H Kol Meiepi OoHbIHIIA
3 aymaHAacTBIPBUIFAH COPT, SFHU: KypaMbIHJA
kapotuH Oap "Camamamai" - 1,43 wmr/100r,
"JIugep" - 1,16 mr/100r xone "Antapp" - 0,91
Mr/100r cypeITapsl ipiKTENiN aNbIHIBI, OJap
KeiHHEH KOCHIMINIA 3EpJIEJCHII, KbhI3aHAKTHI
TEpPEeH OHJAeYy TEXHOJOTUACHIH J3ipiiey YIIiH,
CBIFBIMIIApJIaH KYPFaK YHTAK ally YIIiH maiima-
JIAHBLIATHIH OOJAIbI.

ChIFBIMIAYIbl ATy TEXHOJOTHSCHIH TIbI-
CBIKTAy YIIIH OHIMHIH, IIMKI3aTThIH — KbI3a-
HaKTHIH IIHWKI CBHIFBUTYBIHBIH OaFackl KYp-
risinmi. Bynm okarnmaiina KbI3aHaKThIH —Kepce-
TIATEH  ayAaHAacThIPbUIFaH  COPTTapbIHIAFbI
CBIFBIMJIAY/IBIH TEXHUKAIBIK IICY CATHICHIH/IAFBI
meiFeIMBL 38,5 - 39,544,0% Kypaiiner, Oy
onapAbl KypamblHIA JMKONMH Oap YHTAKThI
QIyABIH TEXHOJOTHSIIBIK TIPOlECiHAe Taiina-
JIaHy MYMKIiHITiH KepceTe]I.

Kapxsutanasipy. Matepuangap" aspIK -
TYJIK OHIMepiH OalbITy MakcaThlHJa OHOJIO-
THSUIBIK OEJICEH1 3aTTapbl 0ap KYpFaK YHTaK-
CHIFBIMJIApJIaH &Iy YIIIH KbI3aHAKTHl TEepPEeH
OH/JICY TEXHOJIOTHSIChIH a3ipiey", BR10764977 "
BBK, dgepmenTTep, YUBITKBUIAP, KpaxMall, Maii-
jJap jkoHe T. 0. eHZIIpyHiH 3aMaHayd TEXHO-
JIOTHSUIAPBIH 93ipiey. 267" OuUTiM MEH FbUIBIMU
3epTTeyJepAiH  KOJDKETIMAUITIH — apTThIpy
"OromkerTik OarmapiaamachiHblH 101" Frutbimu
3eprTeyjiep MeH ic-lapajapabl  Oarmapia-
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MaJIbIK-HBICAHAJIBl Kap KbUTAaHABIPY "Kimi Oar-
nmapiamachiHeiH 2021-2023 skpuimapra apHaAIFaH
TaMakK OHEPKACIOIH JaMBITYIsl KaMTaMachl3 eTy
MaKcaTbIHJA.
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HAH OHJIPICIHJE MMAWIAJIAHY YIITH JOH/I - JAKBIIIIAPIBI KAMTA
OHJIEYITH EKTHINLIIK IIUKI3ATBIH 3EPTTEY

'MJK. ECEMBEK* 'F. K. TAPAFAEB, °A.M. OMAPAJIMEBA, *)K.T. FBOTBEAEBA,
'MM. KAKUMOB

(! «C.Ceiidpyannn aTbingarsl Ka3ak arpoTeXHUKAIBLIK yHUBEPCHTETI»,
Kaszakcran, 10000, Hyp-Cyaran K., ZKenic 1anr., 62
2 «Ka3aK TeXHOJIOTHsI sKdHe OM3Hec yHuBepcuTeTi», Kazakceran, 010000,
Hyp-CyaraH K., Pecnydauka nang., 54/2)
ABTOP-KOPPECTIOHICHTTIH AIIEKTPOH/IBIK IOITAck!: yessembek.madina@gmail.com™

byn maxanaoa 0an0i Oaxwindapovl Kaiima oOHOEyOiH eKiHWINIK WwuKi3ameln muimoi naidanauny
nepcnekmueanapsl Kapacmuipsinzan. /JoHoi 0aKwnoapovl Kaiima OHOeyOiH eKiHWiNiK WuKizamsln muimoi
nanoananyoOvlyy pecypc yHemOeumin mexHON02UANAPBIN ICKe acblpy Yuilin 2uliblMu Hezi30ei2eH uiewimoep
a3ipaendi. 3epmmey HbICAHBL PemMiHOE AYbLl WIAPYAUIBLIBLIZL CAACLIHOA KAPKbIHObL OAMbBIN Kejle HCamKau
Komnanuanapvinviy 0ipi, "Ao63an sncone Komnanusa' KM-0e (Kvizvinopoa 001vicot) ondipineen Kypiue ynuivieol,
"Ezep'" KIIC-o0e (Ilagnodap o0dawicel) ipikmenzen Kapakymuvlk YHUbIZbI RAOANaAHbLL0bL. [Jo10i 0aKblidoapobl
Kaiima oHOeyoiH rcanama OHIMOepi — Kypiui JHcoHe KapaKyMulK YHULbIZbIHBIH XUMUAIbIK KYPAMbl 3epHimenoi.
3epmmey 6Oapvicoinoa Oy WIUKI3AMmMAapObly, XUMUALBIK KYpamol aimapivlKmaii apmulKUiblIbIKmapea ue
exenoici aukvinoanovl. Kypiw nen KapakymuvlK YHUBIZBIHbIY AMUHKbBIUIKLLIOAPb! MEH MAll KbIUKbLIOAPbIHIH
Kypamul anvikmanovl. Han ondipicinde Kypiui nen KapakymvlK YHUIbIZbIH RAUOANAHY NEPCHEKMUBACLIHA
ainanvicmel, 0napoObIY, CAHUMAPILIK — 2UCHEHANBIK Jcazoaiivlna 3epmmey dcypeizinoi. Kypeizineen
3epmmeynep Heci3iHOe Kypiui HeH KApakymoulK YHUWIbIZbIH HAH OHOIpiciHde KON0aHy nepcneKmueacsl
AHBLIKMA0bL.

Herisri ce3nep: HaH eHaipici, :kapma eHaipici, A9HAI-IaKbLIIAP, eKIHIIIIK MUKIi3aT, Kypill
YHIIBIFbI, KAPAKYMBIK YHIIBIFBI.

NCCIEJOBAHUE BTOPUYHOT O CbIPbSA IEPEPABOTKU 3EPHOBBIX KYJIBTYP
JJIs1 UCTIOJIB30OBAHUMS B ITPOU3BOJICTBE XJIEBA

'MJK. ECEMBEK* 'B.K. TAPABAEB, *A.M. OMAPAJIMEBA, *)K.T. FOTBAEBA,
"M .M. KAKHUMOB

(! «Ka3zaxckmii arporexanyecknii yausepcurer umenn C.Ceiiyinna», Kazaxcran,
r.Hyp-Cyaran, npocnekr Kenuc, 62
2 K =
«Ka3axckuil yHuBepcUTeT TeXHOJIOTuM H Ou3Hecay, Kazaxcran, 010000,
r.Hyp-Cyaran, Pecny6nnku, 54/2)
DJeKTpOHHAs 10YTa aBTOpa KOppechoHaeHTa: yessembek. madina@gmail.com*

B oannoui cmampve paccmompeHyl npecneKmugvl pAyUOHATILHO20 NPUMEHEHUA GMOPUUHOZ0 CbIPbs
nepepabomku 3epHosvix Kynsmyp. beiiu pazpabomansvt HayuHO 000CHOGAHHbBIE peuieHUA ONA peanusauuu
pecypcocoepezalouux mexHoa02uil PAYUOHATLHOZ0 NPUMEHEHUA 6MOPUUHO20 CbIPbA NePepadomKuU 3epHOBLIX
Kynemyp. B kauecmee o6vekma uccnedoeanus ucnonb3oeanu PUcogyo MyuKy, eblpadoOmantyl0 Ha OOHOU U3
OUHAMUYHO DA3GUBAIOMUXCA KOMRAHUIL cebcKoxo3aiicmeennoi ompacau, ¢ IIT «Ao3an u Komnanusa» (Koi-
3pL10pOUHCKan obnacms), cpeunesyro myuky, omoopannyio ¢ TOO «Ezep» (Ilasnooapckas obnacms). Boin
UCCNE006aH XUMUUECKUII COCMA8 NOOOYHBIX NPOOYKMOE NnepepadomiKu 3epHOGLIX Kyabmyp — PUCOB0OT U
2peunegoii myuku. B xode uccnedogeanusa 0110 ommeueHo, Umo nO XUMUYECKOM)Y COCHIABY OAHHOE CbIPbE
umeem cyujecmeennsvie npeumyuwiecmea. bvin onpedenen amunokucnomuvlii u HCUPHOKUCTOMHDBLIL COCMAS
puUcosoil u 2peuneeoii mydku. B ceaszu c nepcnekmugoil npumeHeHUs PUCOBOU U ZPEYHEBON MYUKU 6
npou3zeoocmee xineba 0vL1a U3YUEHA OUEHKA UX CAHUMAPHO—2UZUEeHUuecKo2o cocmoanusa. Ha ocnosanuu
NPO6EOEeHHBIX UCCIE008AHUIL ObLIA YCHIANHO08IEHA NEPCHEKMUGHOCHIb NPUMEHEHUA PUCOBOTL U 2PeYHeB0ll MyUKU
0713 UCNOIb306AHUA 8 XJleDOneUeHUU.
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RESEARCH OF SECONDARY RAW MATERIALS OF GRAIN PROCESSING FOR USE
IN BREAD PRODUCTION

'M.Zh. ESEMBEK* 'B.K. TARABAYEYV, *A.M. OMARALIEV A, *Zh.T. BOTBAEVA,
"M .M. KAKIMOV

(* «S.Seifullin Kazakh Agro Technical University», Kazakhstan, 10000, Nur-Sultan, Zhenis Ave., 62
? «Kazakh University of Technology and Business», Kazakhstan, 010000,
Nur-Sultan, Republic Ave., 54/2)
Corresponding author email: yessembek.madina@gmail.com*

This article discusses the prospects for the rational use of secondary raw materials for processing grain
crops. Scientifically based solutions have been developed for the implementation of resource-saving technologies
for the rational use of secondary raw materials for processing grain crops. Rice flour produced at one of the
dynamically developing companies in the agricultural sector, in the PT ""Abzal and Company" (Kyzylorda re-
gion), buckwheat flour selected in the LLP "Jaeger" (Pavlodar region) were used as the object of the study. The
chemical composition of by-products of grain processing - rice and buckwheat flour - was investigated. During
the study, it was noted that the chemical composition of these raw materials has significant advantages. The
amino acid and fatty acid composition of rice and buckwheat flour were determined. In connection with the pro-
spect of using rice and buckwheat flour in the production of bread, an assessment of their sanitary and hygienic
condition was studied. Based on the conducted research, the prospects of using rice and buckwheat flour for use
in baking were established.

Key words: bread production, cereal production, cereals, secondary raw materials, rice
flour, buckwheat flour.

Kipicne - ITbl, KApaKyMBIK JISHIH )KapMara oHJiey Ke3iHe
ABBIK-TYJIIK KOHE KalTa OHJEYy ©Hep- KalTa OHIEJIETIH ACTHIKTBIH JKAJIbl KOJEMIHIH
Koci0l aybUIIIapyallbUIbIK OHIMICPI HapbIFbIH, KeMiHJe 26% - bIH KaJAbIKTap YJIeci Kypaibl.
a3BIK-TYJIIK >KOHE SKOHOMHKAJIBIK KayiITCi3miKTi ACTBIKTBI XapMmara eHIey Ke3iHae agam
KaJIBIITACTHIPATHIH, €71 3KOHOMHUKACHIHBIH KYiie VIIiH KYHJBI aCTBIKTBIH aHATOMHSUIBIK OOIiKT-
KYpayIIbl cajlachl OOJBIT TaObLIa IbI. epi, ajepoH KabaThl )oHEe YPBIK Maiiia OonraH
CrparerusuiblK JKOCIapra CoWKec TaMak YHIIBIKIEH Oipre KauabIKTap KaTapblHA TYCE.
OHEpKaCiOl  camamapelH JaMBITYIBIH — OachIM Op TyYpal JoHAI JaKpUIIapABl  KaOBIpIIak-
OarbITTapbIHBIH  Oipi €NJIiH arpoeHEepKICINTIK TaNyJbIH OPTYPJi >KYHeNepiHeH aJbIHFaH YH-
KEILIEHIH JTaMBITYy KaJJBIKChI3 OHIIPICTI KamTa- IIBIKTA JKACYHBIK, Mail, aKybI3JIbIH >KOFaphI
MachI3 €TETiH pecypcTapibl YHEMACHUTIH TEXHO- Mmeuepi Tabputael. CoHbIMEH Katap, B1, B2, E,
JIOTHSIIApFa KOIIry OOJIBIN Ta0bLIa bl PP cusKTBI mopyMeHIEpAiH >KOFapbl MeJmiepi
Kaiita eHIey ©HEpPKACIITEPIHIH TeXHOJI0- Oaiikayapl. KeiOip nakbuiIap/IblH YHIIBIFBIH/IA
THSUIBIK  TIPOLIECTEPiHIH OackiM  Oeuiri  Kerr JIOPYMEHIEPIiH MeJIIepl acThIK KYPaMbIHIaFbl
KIIBIKTBI 00JbIT TaObLIaab! [1]. COHFBI KBLI- MeJTIIepiHeH YIII ece acanusl [2].
Japbl J9HII JaKbUIAApbl KaliTa eHjiey Ke3iHue MamaHzaapiablH —ecenrteyiiepi  OOHbIHIIA
naiia OonaThlH EKIHIIUTIK WIWKi3aTKa YIJIKEH [3], xanbIKTBIH KypillllleH 63iH-031 KaMTaMachl3
KOHLI OeriHy/e. ety nmeHrewi 116-120% - Fa xeremi, Kypimr
JoHni  nmakpuiapiael  KakTa eHICYIIH OHJIIpICI OHIMEPIHIH KeJieMi COHFBI 5 XKbLija
SKIHIIUNK IIUKI3aTTapblHA - acThIK KaJJIbIK- opra ecenmned 141,1-ner 173,9 MbIH TOHHara
Tapbl, YHIIBIK, Kaybl3, YPBIK oHE KeOeK jkaTa- neitin kypaiinel. Kazakcranga 449,4-481,9 MbiH
eI, OYJ perTe aTaliFfaH KaJIJIbIKTap TaMakK TOHHA KeJIEMIHAEC KYypill OHIIpPy MYMKIHIIT
OHEPKACIOIHIE THICTI TOHKIPUOETIK KOJIIaHbICTa Oap, ay aKTajIMaraH KYpIIITi JXKapMmara eHICY
emec. Mpicanbl, Kypilll JIoHIH >KapMara eHJAey Ke3iHJe KYpill YHIIBFBIHBIH MBIFEIMBL 10-15%-
KE3iHJIe YHIIBIK IMakiga 00J1aabl, OHBIH IIBIFHIMBI JTbI KYPaWIbL.
11% - mpl Kypaijpl, OYPIIAKTHI OHJCY KE3iH/Ie Ke3pmopaa oONBICEIHIA KYPINT JAKBLIBI
KaJIZIBIKTap MEH jkKaHaMa eHimaepaiH yieci 33% eZIoyip YJIKeH KeJieMJe OHIIplIeal oHe KahTa
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OHJICNICIl, COHJBIKTAH OHBI KailTa OHJICYIiH
SKIHIIUJTIK OHIMI - KYpIIl VHIIBIFBIH 3€pTTEyre
KBI3BIFYIIBUTBIK TYIBIPAJIbI, O TaMaK ©HEPKI-
ci0iHIe eHIMIEp ’kacay YIIiH CTPaTEeTHSUIIBIK
aybll I[IApyallbUTBIFBl  PECYpChIHA aWHAYhI
MyMKiH. JKOFapbl KOPEKTiK KYHJIBUIBIFBIH €CKep-
renge, oHblH KypambeiHAa B, E, PP op Typmi
TOOBIH/IAFBl JOPYMEHACP, MUHEPAIAAPABIH KOl
Merepi 6ap.

KapakyMmbIK xoHE OJlaH OHJCIITCH OHIM-
Jep JKaKChl CIHIMIUTIKKE, »OFapbl KOPEKTIK
KYHJIBUTBIKKA K€ CKCHI JKOHE TOMEH TJIHKe-
MUSUIBIK MHIAEKCIICH CUIIATTAIATBIHEI OENTLIi.

KapakymbIk [oHIH jkapmara eHJICY Ke-
3iHAC JKaHaMa OHIM pEeTiHIe YVHINBIK Taiimga
Oonanpl. KapakyMbIK VHIIBIFBIHBIH MAaHBI3JIbI
APTHIKIIBUIBIFBI — OHBIH XHUMHUSIBIK KYPaMbIHBIH
kypaemiairi.  OHBIH  KypaMblHIA  TaOHFH
OMOJIOTHSIIBIK OCIICEHII KYpayBIITapAblH KeH
CHeKTpi Oap, onap TaFaMFa EHTI3UITEH Ke3Je
aJlaM ar3achblHa maiganel ocep eredi [4,5].

Ochuraiiima,  JKOFapblAa  KENTipUITeH
JepeKTepre CyHeHe OTBIPhIN, JOHMAI JaKbUI-
JIapasl KadTa eHICYIIH CKIHIIUIK IIMKI3aThl
TaMaK OHIMIAEpiH OalbITy K31 OOJBIIT TaObI-
nanbl Jen KOPBITHIHIBI jkacayra Oonazpl. OHBI
HaH OHEPKACIOIH/E KOIaHy €H YThIMJIBI.

Han >xoHe HaH-TOKaml eHimzepi (yHK-
OUOHAIARI TaMaK eHIMAEpiH OaHBITy MeEH
KYPYZIbIH OHTAMIIBI HBICAHBI OOJBIT TAOBLIAMIBL.
Ce0ebi HaH eHIMIEpPI — €H ap3aH XOHE KOJ
KETIMIII TaMaK eHIMJIEpi, OJI XaIBIKTBIH OPTYpIIi
TONTAPBIHBIH PAIMOHBIHA JKETEKIIT OPBIH ANa/IbI.

OcimMaiKk OalBITKBIN KOCHajJap HaHHBIH
TaraMJIbIK ~KYHJBUIBIFBIH ~ apTThIpyFa, Kypa-
MBIHJIAFBl KETICIICHTIH MHUHEPAJJIbI 3aTTapbl
TOJITBIPYFa, COHIAM-aK JYpbhIC TaMaKTaHy YILIiH
HaH OHIMJIEPIHIH acCOPTUMEHTIH KeHeHTyre
MYMKIHIK Oepeti.

3epmmey maxkcamol HcaHe MiHOemmepi

JKyMBICTBIH MakcaThl HaH-TOKAIl ©HIM-
JepiH eHMIpy/e MaiiianaHy YOIiH Kypill jKoHE
KapaKyMbIK VHIIBIFBIHBIH cara KOPCeTKIITepiH
3epTTey OOJIBII TaObLIA b,

Kofibuiran MakcaTKa JKeTy VIIIH KeJieci
MIHJIETTEP aHBIKTAJIbI )KOHE TSI

- JIOHJI AaKbUIIApAbl KaiTa eHACYdiH
KaHaMa OHiMepl — Kypilll jKoHE KapaKyMbIK
YHIIBIFBIHBIH XUMUSUTBIK KYPaMbIH 3€PTTEY;

- KYpilll )XKoHE KapaKyMbIK YHIIBIFbIHBIH
AMUHKBIIIKBUIIAPBl JKOHE Mal KbIIIKbUIIAPbI
KYpaMbIH aHBIKTAY;

- HaH-TOKAIl OHIMJIepiH OaibITy YIIiH
IIMKI3aT peTiHAE maigaiaHy MYMKIHIIMHIH
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MIEPCIIEKTUBAChIHA ~ OAMJIaHBICTBI  KYPIIl  KOHE
KapaKyMbIK VHIIBIFBIHBIH CAHUTAPHUSITBIK-TUTHe-
HAJTBIK JKaFJalbIHA KEIIeH T Oaraiay XKyprisy.

3epmmey mamepuanoapsl men aoicmepi

3epTTey HBICAHBI PETiHAE aybLl Iapya-
IIBUTBIFBl  CaJlaChlHAA KApKBIHIBI JAMBII Kelle
JKaTKaH KOMIaHMUIAPBIHBIH Oipi, "AO3am jkoHe
Komnanus" XM-ge (Ke3suiopga 00bICHD)
eHmipinTeH Kypim yHIbFEL, "Erep" XIIC-me
(ITaBnomap OOJBICH) ipIKTENTeH KapaKyMBIK
VHIIIBIFbI TalIaaHbLIIbL.

3epTTey KYprizy Ke3iHAe IMHKi3aTThIH
KypaMbl MEH KAaCHeTTepiH TaJAayIblH >KaJibl
KaObLI1aHFaH JKOHE apHaiibl omicrepi
KOJITAaHBUI/IbL:

- MapmelH Maccaislk yineci MEMCT
29033-91 GoiibIHIIA aHBIKTAJIEL,

- KeMipCylaplblH MacCajlblK YJeci —
MIEPMaHTaHATOMETPHSIIBIK 9JIiCIIEH;

- aKybI3/IbIH Maccaliblk yiaeci — Keenaanb
onici OoiibIHINA, JKaFyFa apHAJFaH aBTOMATTaH-
JBIPBUTFAH TICIITI KOHE aiijayFa apHaJFaH arma-
parte! maiiganasa oteipein (MEMCT 10846-91);

- aMUHKBIIKBUIIAPHI  KypaMbl — —
«Kamens» (M 04-38-2009)  kanmmuisipJibIK
anektpodope3 KyHeciH KoijgaHa OTBIPHIIL,
KaIUIAPJIBIK 3JIEKTPOGOpeE3 9/1iCi apKbLIBL;

- Mal  KbIIKBUIJAPBIHBIH  KYPaMbl
«Kpucranmoke - 4000M» aHaIUTUKAIBIK CTa-
[MOHAPIIBIK ~ Ta3  XpamoTorpadsl  apKbLIBI
anbikTanasl (MEMCT 30623-98);

- aybIp METANJIAP/IBIH KYPaMbl aTOMIIBIK —
a0COPOIUAIIBIK CIICKTPOCKOITHS 9IiICIMEH aHBIK-
tanael (MEMCT 30178-96);

- KYpIlI )K9HE KapaKyMBbIK YHIIBIFBIHIaFbI
MHKOTOKCHHIEPIIH KypaMmbl JKOFapbl THIMII
CYHMBIK Xpomarorpadus oIiCIMEH aHBIKTAJbI
(MEMCT 31748-2012);

- TECTUIUATEPIIH Kypambl
32689.2-2014 0oiipIHIIA AHBIKTAIAEL.

Homuorcenep rncane onapost mankpliay

JoHl makpUIIapABIH KaHAMa eHIMaepl —
KYpIlll KoHE KAPAKYMBIK VHINBFBIHBIH XUMUS-
JIBIK KYpPaMblH aHBIKTay OOMBIHIIIA 3ETTEYJIEp
JKYpri3iuimi. ACTBIKTBI YHFa OHICYIIH 3aMaHayd
TEXHOJIOTWSICBl ~ KeOekneH  Oipre  ajbIHFaH
JIOPYMEHIEP/IIH, MUHEpaIIapblH JKOHE Taram-
JIBIK TaJIIIBIKTAPbIH aWTapJIbIKTAl [IBbIFbIHAAPbI-
MeH Oipre Kypexi. YHHaH HaH JalblHAAY
MaHBI3/BI  OMONIOTHSUIBIK ~ KYHABI  3aTTapiibiH
KOCBIMIIIA YKOFaITyblHa oKeseai. MyHBIH 09pi jk0-
Fapbl camnajibl YHIbI OMOJIOTHSUIBIK KYH/IbI HHIPE-
JMEHTTEPMEH OalbITy KQKETTUIITH TyabIpapl.

MEMCT
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Ocpbiran OaiiaHBICTBI OipiHIN CYPBIITHI
Ommaii yHBI MEH KYpIiIl J>KOHE KapaKyMBIK

YHIOBIFBIHBIH ~ XUMUWSUIBIK KYpaMbiHa CaJibIC-

TBIpMaJBI Tanaay xyprisinai (1-xecte).

Kecte 1 — BipiHiui cypsInTbl Ouaai YHbI, Kypill )kKoHe KapaKyMbIK YHIIBIFBIHBIH XUMUSUTBIK KYpaMBbl

Kepcetkimrep | Bipiami cypemter | Kypim yamerrsr | Kapakymsik
Oupait yHbl YHIUBIFBI
Kypamb1,%
AKyBI3Iap 11,50 11,80+0,57 23,82+0,35
Maiinap 1,45 12,01+0,05 4,95+0,005
Kewmipcymap 73,81 73,33+1,09 60,14+0,92

1 — xectene KepceTiNreHaAeH Kypill TeH
KapaKyMBIK YHIIBIFBIHBIH XUMHSUIIBIK KYPaMbIH
3epTTey OapbhICBIHAA, ONIAPABIH KYpaMbIHIA
coiikecinme 11,8% xoHe 23,82%  aKysis3,
12,01% sxone 4,95% wmaii xone 73,33% >xoHe
60,14% xemipcynap Gap eKeHi aHbIKTaJAbI.

[IukizaTTapablH XUMHSIIBIK KYpaMbIHA
KacalFaH CaJIbICTBIPMAlbl Talay HOTHXKeJepi
OOMBIHIIA, KYPIII YHIIBIFBIHBIH KYpPaMbIHIAFbI
MaiablH Meumiepi OipiHII cypwInThl Oupai
YHBIHAH 8§ ece Kol CeKeHi, al KapaKyMbIK
YHIIBIFBIHIA aKybI3 Memtiepi 2,1 ece koHe Mai
3,5 ece Kol eKEHIIr aHbIKTAIIbI.

Onedu MamiMmerrepre coiikec [6,7], Oy
KaHaMma eHIMAEp IOPYMEHMIK KypaMbl OOWBIH-
ma, Oipkatap mopymeHzmepre Oaii ekeHAIri
Oenrimi. CoHBIMEH, Kypill TIEH KapakyMBbIK
yameireiHaa Bl gopymeni 0,3 mr% sxone 0,4

Mr%, B2 - 0,2 Mr% sxone 0,31 mr%, E nopymeni
- 9,6 Mr% oxome 4,12 wmr% Kypaimsl.
MuHepaiabK KypaMmbl OOHBIHINA, KYPIIT YHIIIBI-
FBIHAA OapiblK AAaKbUIAAp YLIIH >KETicIeHTiH
KaIlbIIUIIIH Meepi Kypim aoHineH 2,1 ece,
kamuit — 7,5 ece, dhocdop — 6,5 ece, Temip — 10
ece, MmapraHenr — 2,5 ece Kkem ekeHi. An
KapaKyMbIK YHIIBIFBIHJA KaJbIMi MeJIepi
KapaKkyMbIK TIoHiHeH 6,6 ece, kamuid — 2,7 ece
)koHe Qochop - 2,5 ece apThIK EKeHJIri
aNKBIHIAIIBI.

Kypimr koHe KapakyMbIK  YHIIBIFBIH
KOIIaHYAbIH ~OPBIHIBUIGIFBIH ~ HETi3ley  YIiH
OJIap/IbIH OUOJIOTUSUTBIK KYHIBLIBIFBI TYPFBICHIHAH
aMHUH KBIIIKBUIIAPBIHBIH KYpaMbl JKOHE OHBIH
Tere-TeHIIK JIopekeci aHbIKTangpl. JKaHama
OHIMJIEP/IIH aMHMHKBIIIKBUIIAP KYPaMbIH Talaay
HOTWOKEIIEPI 2-KeCTee KeNTipiIreH.

Kecre 2 — BipiHmi cypsInThl Ouai YHbI, Kypill )kKoHe KapaKyMbIK YHIIBIFBIHBIH aMHHKBIIIKBUIIAP KYpaMbl

Kepcerkimrep Iukizarrap 6oitprHma KepceTkim MoHepi,I/ 100 T aKysI3
Bipinmi cypenTel Oupait YHIIBIK
YHBI Kypimr | Kapakymbik
Ayvicmblpolaimatimoli AMUHKbIUKBLIOADb
JInzun 0,228 0,39+0,13 1,29+0,44
Jlevimmu+HW3omeima 1,067 0,92+0,24 1,81+0,47
Tpeonun 0,281 0,56+0,22 1,15+0,46
Bamun 0,415 0,60+0,24 1,68+0,67
Metnonun 0,183 0,33+0,11 1,55+0,53
dennmananua 0,520 0,96+0,29 1,81+0,47
AyBICTBIPBUIMANUTBIH 2,694 3,76 9,29
AMHMHKBIIKBULIAPBIHBIH JKaJIBI MOJIIIEpi
Aybicmulpbliamuli AMUHKIUKBLIOAD b
Tuposun 0,312 0,44+0,13 1,94+0,58
CepuH 0,516 0,84+0,22 1,16+0,30
ITponun 1,198 2,3140,60 1,5540,40
Tnunua 0,371 0,60+0,20 1,55+0,53
Ananuna 0,332 0,64+0,17 1,42+0,37
ApPruHuH 0,417 0,60+0,24 1,13+0,45
T'uctuaun 1,230 0,44+0,22 1,55+0,78
Ayvicmbipbiiamoin 4,376 5,87 10,3
AMHHKBIIIKBULIAPBIHBIH JKaJIIbl MOJIIIEpI
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2 — KecTemeri MojiMeTTep OOMBIHINA,
KYypill ~ XOHE  KapaKyMBIK  YHIIBIFBIHBIH
AMHUHKBIIIKBULIAPBIHBIH ~ KYpaMblHIA —ayBICTbI-
PBUIMAWTBIH  aMUHKBIIKBUIIAPBIHBIH KB
Memmepi colikecinme 3,76 sxoHe 9,29 1/100 T
aKybI3Abl Kypaiapl, Oy OipiHIN CYPHINTHI
Oounaii yaeiHan 1,3 - 3,5 ece xxorapsl (2,7 1/100
r akyb3). JKanmel, KapakyMbIK YHIIBIFBIHIA
KYpilll YHIIBIFBl MeH OipiHII CYpbhINTHI Oumai
YHBIMEH CAJIBICTBIPFAHIA ayBICTHIPBUIMANTHIH
’KOHE ayBICTBHIPBIIATHIH AMHHKBIIIKBLUIIAPBIHBIH
Kell Memmepi Oavkanmbl. Kypim yHIIBFBEIHAAQ
JeHIMH MeH HW30JeHIMH Memmiepi OipiHimi
CYpBINITHI OWmaii yHbpIHA KaparaHma 13% a3, an
KaJIFaH aybICTBIPBUIMAMTBIH aMUHKBIIIKBUIIAPHI
opra ecenned 30 - 50% xorapel. Kypim
YHIIBIFBIHBIH, ~ aMHHKBIIIKBUIAAD  KYPaMBIHBIH
epeKIIeNiri. — OHIAFbl MPOJHHHIH >KOFaphl
meumepi (2,31 1/100 r akyei3) Oonybl. An
ayBICTBIPBUIATHIH aMUHKBIIIKBUIIAPBIHBIH Kypa-
MBIl OOWBIHINA, KYpIll YHINBIFBIHIA TUCTU-

WHHEH Oacka OapIibIK aybICTHIPHUIATHIH aMIH-
KBIITKBUIIAPEI  OJIAPABIH  MeJIepi  OOWBIHIITA
€19yip JKOFaphl EKEH/IT1 OalKaIbl.

Ochuraifima, Kypilml JKOHE KapaKYMBIK
VHIIBIFBIHBIH ~ aKybI31apbl  ayBICTHIPUTMANTHIH
JKOHE ayBICTHIPBLIATHIH aMUHKBIIIKBUIIAPBIHBIH
JKOFapbhl KYpaMbIMEH €peKUIEeTIeHE ], OJaplbIH
KOIIITIrT OIpiHII CYPBINTH OWmal YHBIHBIH
aKybI3ZapblHaH achlll TYCeHi, Oy Kypill >KoHe
KapaKyMbIK VHIIBIFBIH HaH-TOKAIl ©HIMJICPiHIH
KYpaMbIH/Ia OWOJNOTHSUIBIK KYHJBUIBIFBIH apT-
TBIPY YUIH KOJIJAHYJBIH HAKTBl TEPCIEKTH-
BaJapblH KepceTeli.

Kypinn »xoHe KapakyMbIK YHIIBIFBIHIAFBI
TUTAATEPIIH KO MOJIIIEepiH eCKepe OTHIPHI,
Mail KBIIKBUIAAPD KYpPamblH 3€pTTEy JKaHaMa
OHIMJICPIIH OMOJIOTHSIIBIK KYHIBUIBIFBIH HETi3-
JEyAe KOCHIMIIA KBI3BIFYIIBUIBIK TYJBIPIIBL.
Kypim oHe KapaKyMbIK YHIIBIFBIHBIH JIATH]I-
TEpiHiH Mal KBIIKbUIAAD KYPaMbIHBIH HOTH-
Kenepi 3 — KecTeie KeNTipiireH.

Kecte 3 — Kypiu sxoHe KapaKyMbIK YHIIBIFBIHBIH JUITUATEPIHIH Mail KBIIIKBIIIAP KypaMbl, Mail KbIIIKbLIIAPbIHBIH

JKaJIbl MeJIIIEePiHiH %o

Kepcertkimep ITuki3arTap OoWbIHIIA KOPCETKIN MOHEPi, %o
Kypii yHIIBIFBI | KapakyMBbIK YHIIBIFBI
KaHbIKKaH Mail KbIIIKbUIIAPEI

BanepuaH KbIIIKbLIbI 2,456 2,439
DHAHT KBIIIKBLIbI 97,475 97,277
JlaypuH KbIIIKBLIBI 0,002 0,002

MUPHUCTHH KBIITKBIIBI 0,002 -
TTanbMHUT KBIIIKBLIEI 0,009 0,076

CreapuH KBIIIKBLIBI 0,001 -
Honagenui KpIIIKBUIBI 0,007 0,135
TpUKOIHI KBIIIKBLITBI - 0,019

KaHbIKKaH Maii KBIIKBUIIAPBIHBIH KBl MOJIIIEPI 99.9 99,9
MoHOKaHbIKIIaFaH Mai KbIIIKbUIIAPhl

OJenH KpIIKBUIBI (OMera-9) 0,003 -
[TanbMUTOJ KBIIIKBUIBI 0,001 0,002
MoHOKaHBIKIIaFaH Mali KbIIIKbUTAAPBIHBIH JKaJITIbI 0,004 0,002

MeJrmiepi
[NomuKaHBIKITaFaH Mald KBIITKBULIAPHI

JINHOMI KBIIIKBLIBI 0,004 0,047
0-JIMHOJ KBIIKBLIBI (OMera-3) - 0,002

1lepBOH KbIIIKBLIbI 0,041 -
ITonukaHbIKaraH Mai KbIIIKbUIIAPBIHBIH KaJIIbI 0,045 0,049

MeJmepi

3-kectere colikec Kypill MeH KapaKyMbIK
VHIIBIFBIHBIH JIMIATI KypamMblHA KAaHBIKKAH,
MOHOKAHBIKIIaFaH >KOHE TOJUKAHBIKIIaFaH Mai
KBIIKBLIIAPHI Kipeti.

OHU3HONIOTUSITBIK, OENICEH]TI eMeC JKOHE TeK
KOCAJIKBl DHEPIus MaTepuanbl OOJbIT TaObIIa-
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THIH, KaHBIKKAH Mall KBIIIKbUIIAPBIHBIH IMTiHIS
€H JKOoFapbl MOJIIEpAe KYpilll MeH KapaKyMbIK
VHIIBIFBIH/IA DHAHT KBIIIKBUIBI  (COMKeciHIIe
97,475% xone 97,277%), coHpmaii-ak Kypimn
VHIIBIFBIHIA MHPHCTUH KOHE CTEAapHH KhII-
KbUIBIHBIH a3 Meuepi (cotikecinme 0,002%
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xone 0,001%), an KapakyMbIK YHIIBIFBIHIA
TpUKOITKA KeIKBLTET (0,135%) aHbIKTAIIEL.

Kypimn meH KapakyMbIK YHIIBIFBIHIAFbI
MOHOKAHBIKIIaFaH Mal KbIIIKBUIJAPbIHBIH 11I1i-
HEH TMaJbMHTON  KBIIKBUIBI  (COWKECIiHIIe
0,001% >xomne 0,002%), coHBIMEH KaTap Kypiml
YHIIBIFBIHAA a3 MeJIIepAe Y3bIH Ti30eKTI Mai
KbIIKbLIIapsl oMera-9 (0,003%) Oap exenairi
Oenriimi 00JIabI.

Anam ar3acel YIIiH MaHBI3IBI  OOJIBIT
TaOBLIATHIH TOJMUKAHBIKIIAFAaH Mal KBIIIKBLI-
JIapel IMIiHEH Kypiml TeH KapaKyMBIK YHIIbI-
FBIHIIA JIMHOJI KBIIKBLIBI (cotikecinmre 0,004%
xoHe 0,047%). Conpail-ak, KapaKyMbIK YHIIIBI-
FBIHIIA O-THHOJIEH KBIMKBUIBIHEIH (0,002%), an
KYpilll VHINBIFBIHIA [EPBOH  KBIIIKBUIBIHBIH
(0,041%) a3 wMemmepi Oaiikamapl.  bByn

MOJMKAHBIKIIAFaH Mai KBIIIKBUIIAPhl  KYIITI
AHTHOKCHJIAHT PpOJIiH aTKapaabl JKOHE ecTe
CaKTay TpOIECiH, OJHAOKPHHIIK Oe3mepniH
JKYMBICBIH PETTEYTe KaThICA IbI.

Onebn MamMerTepre coiikec [8] Kapa-
KYMBIK VHIIIBIFBIHIA HWMMYHOMOYJISIIUASITBIK,
OHKOIIPOTEKTOPJBIK, AHTOKCHIAHTTHIK >KOHE
TUIOTJIMKEMUSUTBIK KaCHeTTepl 0ap KarecTepuH
(211 wmxr/r), B — curocrepur (1456 MKr/T)
CUSIKTHI CTEPUHACPAIH MaHbI3IBI OKiIIepi Oap
€KEH/IIT1 aHBIKTaIIbI.

Kypimn skoHe KapakyMbIK VHIIBIFBIH HaH-
TOKAIll OHIMIEepiH OalbpITyqa MIMKI3aT pETiHAE
THIMII TaijJanaHy TepclieKTHBachkiHa —Oaiina-
HBICTBI, OJIAPJBIH, KYPaMBIHIAFbl TECTHIIUITED-
JIH, MUKOTOKCHHAEP/IH JXOHE YJbI 3JIeMEHTTep-
IiH OOJybIHA 3epTTeyJep Kyprizingi (4 — Kecre).

Kecte 4 — KYle.I JKOHC KAPAKYMBIK YHIIBIFBIHBIH CAHUTAPJIBIK — T'MT'MCHAJIBIK )I(aF,Z[afILIHBIH chuIaTrraMachl

Kepcetkimrep [AK, mr/kr Memmepi, Mr/Kr
Kypim yHIsrst | KapakyMbIK YHITBIFBI
Y IBI 351IEMEHTTED
Kagmuii 0,1 0,0012+0,0002 0,0029+0,0002
Kopracein 0,5 TalObUIFaH )XOK TaOpUTFaH KOK
ChlIHaI 0,03 0,0006+0,0002 0,0091+0,002
Kymon 0,2 TalObUIFaH )XOK TaOpUTFaH KOK
MuUKOTOKCUHAED
AdraroxcuH B | 0,005 | TalObUIFaH )XOK TaOpUTFaH KOK
Ilectunuarep
I'XAr (a, B, v - m3oMepiep) 0,5 TaObuTFaH JKO0K TaObuTFaH JK0K
JAT >xoHE OHBIH 0,02 TalObUIFaH )XOK TaOpuTFaH KOK
MeTaboIUTTEpI

Kypim »oHe KapaKyMbIK YHUIBIFBIHBIH
Kayilci3llik KepceTKIITepiH Oaranayaa YHIIbIK-
Tarbl YIBI DIEMEHTTEP/AIH MOJIIepi IMeKTi
pYKcaT eTUIreH KOHIEHTpaluWsIaH diJeKaiia
TOMEH €KCHIH KOPCEeTTI.

OKCIEpUMEHTTIK JEPEeKTEep HOTHXKeIepi
OOMBIHIIIA KYPIII )KOHE KAPAKYMBIK YHIIBIFbIHAH
MUKOTOKCHHJIEp MEH NeCTHUIHATEp TalbliMa-
FaHbl JKOHE KOJIJAHBUIATHIH IIHKI3aT TaMak
OHIMJIEPiHIH KayiIlci3airine KOWBIIATHIH Tayarl-
Tapra CoMKec KeJICTiHI aHBIKTaJIIbL.

Kopvimuinoot

XUMUSIIBIK, ~ Tajjay Heri3iHae Kypim
YHIIBIFBIHBIH KYPaMbBIHAAFbl MaiJblH MeJepi
OipiHIII CypBINTHI OWJail yHBIHAH 8 ece Kol
eKeHi, aJl KapaKyMbIK VHIIBIFBIHIA aKybI3
Meutepi 2,1 ece xoHe Maii 3,5 ece Kol eKeHIri
AHBIKTAIIBI.

Kypim »oHe KapakyMbIK YHIIBIFBIHBIH
AMUHKBIIIKBUIIAPBl MEH Mall KBIIIKbLIIaPbIHBIH
KypaMmbl aHbIKTaAbl. Kypim skoHe KapaKyMbIK
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VHIIBIFBIHBIH ~aKybI3JIapbl aybICTHIPBUIMANHTHIH
JKOHE ayBICTHIPBLIATHIH aMUHKBIIIKBUIIAPBIHBIH
JKOFapbl KYpaMbIMEH epeKIIeNIeHe i, OJap/IbIH
KOIMIIUTTi OipiHII CYphINTHl Oumail YHBIHBIH
aKybI3ZIapblHaH achlll TYCEIi, Oy Kypill >KoHe
KapaKyMbIK VHIIBIFBIH HaH-TOKAIl ©HIMIEPiHIH
KYpaMbIH/1a OMOJIOTHSITBIK KYHABUIBIFBIH apTThI-
Py YUIIH KOJJAHYIbIH HAaKThl TMEPCICKTHBA-
JIapbIH KepceTeai. AjlaM ar3achl YIIiH MaHbI3/IbI
OOJIBIT TaOBIIATHIH OJUKAHBIKITAFaH Mail KBIIII-
KBULJIAPHI iIIHEH KYPIll MeH KapaKyMbIK YHIITBI-
FBIHJIA JIMHOJI KBINIKBLIBI (coiikecinme 0,004%
xoue 0,047%). Conpaii-ak, KapaKyMBbIK YHIIIBI-
FBIHIA O-TUHOJICH KBIIKBUIBIHEIH (0,002%), an
KYpilll YHIIBIFBIHAA LEPBOH  KBIIIKBUIBIHBIH
(0,041%) a3 memmepi Oaiikanapl. bym momu-
KaHBIKIIaFaH Mail KBIIIKBUIAPBl KYIITI aHTH-
OKCHJIAHT POJIIH aTKapaJbl *OHE €CTe CaKTay
MPOLIECIH, SHIOKPUHIIK O€3JepaiH KYMBICHIH
peTTeyre KaThiCabl.
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Kypimr xoHEe KapaKyMbIK YHIIIBIFEIHBIH
KayiTci3aik KepceTKImTepiHe Kyprisinren Oara-
Jay HOTWXKECIHIE MoHMAI — MaKbUIIapAbl KaiTa
OHJCY/CTl KaHama OHIMJAEpIiH TaMaK ©HiM-
JepiHiH Kayilci3airine KOWBIIATBIH TajanTapra
ColfKec KeeTiHAIr aHBIKTaNIBL.
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NCCIEJOBAHUE KAYECTBA IIVIOTHOI'O CYCJIA JJIs1 TIPOU3BO/ICTBA IIMBA
CIIEHUAJIBHOI'O HASBHAYEHUA

"4 JKAKCBHITYJIOBA* 'I' M. BAUTA3BHUEBA, 'A. KEKUBFAEBA

1(«AJ1MaTan1cm71 TeXHOJIOTUYeCKUil yHuBepcuTeT», Kazaxcran, 050012,
r. Anmarsl, yJ. ToJe bu, 100)
DneKTpoHHas TouTa aBTopa Koppecnonaenta: zhaksygulova98@bk.ru*

B HacmoAauiee epemsa RnuUe06ApPEeHHas ompacib Kazaxcmana sensemcsa o00Hou u3 ﬂudupyiomux 6
npoussodcmee HAnNUMmMKoOe. Pacmupenue accopmumenma, noevluieHue ¢yHKl{ll0HlUleblx CB0IiCME HAnumKa
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AeNAEMCA OOHUM U3 YC108UEM KOHKYpeHmocnocoonocmu Ha poinke Kazaxcmana u 3a e2o npedenamu. B ceazu
C ImMuM HPOU3COOCHIEA CHIPEMAMCA COBEPUICHCIME08ANb MEXHOI02UU, UCHONb308AMb HEMPAOUUUOHHOE
covlpbe, HamypansHsle Komnonenmeol. OOHUM U3 HARPAGIEHUIl, KOMOPOe NO380NUM HOAYUAMb NUBO CREUUAIb-
HO20 HA3HAUEHUA, AGNAEMCA NPUMEHEHUE GbICOKONTIOMHO20 NUGOBAPEHUA C NPUMEHEHUe CUPONOE U3 Hempa-
OUYUOHHO20 CHIPbA U NOOOOPA PEHCUMOE npou3eoocmeqa. B Ooannoi cmamve uccnedoeana 603MONHCHOCHIL
npuMeHeHues CUpOna u3 MOonUHAMOYpPa O1A RONYYEeHUA NIAOMHO20 CYCA U ROGbIUIEHUA €20 (DYHKUUOHATbHBIX
ceoiicme. Pezynomamot ucciedosanus noKa3aiu OnmMuMaibHolM npumenenue cupona ¢ coomnowenuu 70:30
cycny 6 mpoyecce KUnAYeHUs Cycia ¢ Xmenem, Ymo Nno360J1um ROJIYUUMb CYCA0 C 3A0AHHBIMU XAPAKMEPUc-
muxamu: IKcmpaxkmuenocmuio - 15,9 %, nnomnocmoio - 1,0630 u naugvicuiumu opzanoienmuyecKUMu XapaxK-
mepucmukamu. Codepircanue gumamunos 8 papadomannom cycie mozym na 40-50% yooenemeopame cymou-
HYI0 ROMPEOHOCMb OP2AHU3MA YEN06EKA U 00YCNIABIUCAIOM (YYHKYUOHAIbHBLE CEOICIMEA NIIOMHO20 CYCa.

KaioueBble ci10Ba: muBoBapeHHe, MUBO, BHICOKOMJIOTHOE CYCJI0, IKCTPAKTHUBHOCTD, yIJie-
BO/Ibl, BUTAMUHBI, (YHKIIMOHAJIbHbIE CBOIICTBA, CHPON U3 TONMMHAMOYypa.

APHAMBI BAFBITTAFBI CBIPA OHJIIPYTE APHAJIFAH ThIFbI3 CYCJIOHBIH, CA-
ITACBIH 3EPTTEY

"4 JKAKCBHITYJIOBA* 'I' M. FAUTABHUEBA, 'A. KEKUFAEBA

1(«A.lIMaTl,I TeXHOJIOTHSUIBIK YHMBepcuTeTi», Kazakeran, 050012, Aamarsl K.,
Toue bu ke, 100)
ABTOP-KOPPECIOHACHTTIH MIEKTPOHBIK moinTtackl: zhaksygulova98@bk.ru*

Kaszipzi yakbimma Kazaxcmanuviy colpa Kaithamy oHepKacioi cycvinoap OHOipici Ooitbinua iHcemeKkuti
opuinoapoviy  Oipinde mypaowvl. Cycvlnnvly accopmumenmin Keneumy, @OYHKUUOHANOBIK Kacuemmepin
acakcapmy Kazaxcman nHapui2otnoa ycane 00an molc jHeepaepoe dacekeze Kadinemmi 001y wiapmmapvinsly 0ipi
0onvin maodwinaovl. Ocvizan OaiIaHbICMbl OHOIPIC OPLIHOAPBI MEXHOTIOZUAHBL Jceminoipyze, 0acmypnai emec
wuKizammol, maduzu unzpeoueHmmepoi NANOANAHY2A YMMBLIAObL. APHAbI MAKCAMMAZbl COIPAHBL A1y2a
MYMKIHOIK Oepemin o6azeimmapovly 0ipi — O0acmypni emec WUKIZamman wapoammapoi Konoany apxblibl
JHCO2apbl MbIZbI30bIKMAZbL CbIPA KAUHAMY JHcaHe OHOIpic pexcumoepin manoay. byn makana muizol3 cycnomsl
any Jcane OHBIY (YHKUYUOHANOBIK KaACUemmepin apmmolpy YuiiH mMORUHAMOYp wapoamiy naioanany
MYMKIHOIZIH 3epmmeiidi. 3epmmey Homudicenepi cyclonvl KyamakneH Kaunamy npouecinoe cycinoza 70:30
KAmublHACLINOA WapOammosl OHmailivl naiidananyowvt kepcemmi. byn kepceminzen cunammamanapol Kepexkmi
KepcemKiuimepmen CycioHbl any2a MyMKinOiK Oepedi: skcmpaxmueminix - 15,9%, muizo130v1x, - 1,0630 srcone
€N JHc02apbl OP2aHO0IenMUKaIvlK cunammamanap. /laipln0anzan cycionvly Kypamvlnoazel 0apymenoepoin
Monuepi adam az3acvinbly, mMayaikmik Kaxcemminizin 40-50% Kanazammanovipvin, mbi2vl3 CYCAOHBIH,
dynukyuonandviK Kacuemmepin auviKmail anaobwl.

Herisri ce3aep: chipa KaliHATYy, cbIpa, KOFApbI THIFBI3ABIKTTAFBI CYCJI0, IKCTPAKTUBTLIIK,
KeMipcyJaap, I9pyMeHaep, PyHKUMOHANABIK KacueTTep, TONMUHAMOYp IdPOATHhI.

RESEARCH OF THE QUALITY OF DENSE WORT FOR PRODUCTION OF SPECIAL
PURPOSE BEER

"4, ZHAKSYGULOVA* ,'G.I. BAIGAZIYEVA ,'A.K. KEKIBAYEVA

!(«Almaty Technological University», Kazakhstan, 050012, Almaty, st. Tole Bi, 100)
Corresponding author email:zhaksygulova98@bk.ru*

Currently, the brewing industry in Kazakhstan is one of the leading in the production of beverages.
Expanding the range, improving the functional properties of the drink is one of the conditions for
competitiveness in the market of Kazakhstan and beyond. In this regard, production facilities strive to improve
technology, use non-traditional raw materials, natural ingredients. One of the directions that will make it
possible to obtain special-purpose beer is the use of high-density brewing with the use of syrups from non-
traditional raw materials and the selection of production modes. This article explores the possibility of using
Jerusalem artichoke syrup to obtain a dense wort and increase its functional properties. The results of the study
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showed the optimal use of syrup in a ratio of 70:30 to the wort in the process of boiling the wort with hops. That
will allow you to get the wort with the specified characteristics: extractability - 15.9%, density - 1.0630 and the
highest organoleptic characteristics. The content of vitamins in the developed wort can satisfy the daily
requirement of the human body by 40-50% and determine the functional properties of the dense wort.

Key words: brewing, beer, high-gravity wort, extract, carbohydrates, vitamins, functional

properties, Jerusalem artichoke syrup.

Beeoenue

B Hacrosiee BpeMs IMBOBapeHHUE
Kazaxcrana sBiseTcss oqHON U3 OBICTPO pa3BH-
BAIOIMXCS OTpaciied mepepabaTpIBaromell mpo-
MBILUIEHHOCTH. B CBsI3M ¢ 3THM mepen MUBO-
BapeHHBIMU KOMIIAaHUSMH CTOHMT BOMPOC KOHKY-
peHTocmocobHOCTH Ha pbiHKE. s ycToi-
YMBOTO Pa3BUTHUS 3aBOIBI CTAPAIOTCS PACIIHPSTH
ACCOPTHMEHT BBITYCKAEMOW TMPOAYKIIUH, TIpUMe-
HSSl HOBBIE TEXHOJIOTWH, pa3padarhiBas HOBBIC
penenTypbl, TO3BOJISIONIHE TTOBHIIIATH MMUIIEBYIO
LEHHOCTh HAalWTKa, BHEAPSSI COBPEMEHHOE 000-
pyZAoBaHHE Ha IPOU3BOACTBO [1].

OgHuM U3 aKTyalbHBIX HaIpPaBICHUM
pasBUTHS SIBISICTCS TNPUMEHEHHE HETpaIu-
UOHHOTO BHUJA CBIPbS U yCOBEPILEHCT-
BOBaHUS TEXHOJOTHHA W TOJXYYCHHUS HOBBIX BH-
JIOB HANMTKOB CHeNHadbHOro HasHadeHus. llo-
SBUJINCh COBPEMCEHHBIE HOBBIE HAIUTKH-OWP-
MHUKCHI, B KOTOPBIX MUBO CITy’)KAT OCHOBOH IS
MIPUTOTOBJICHUS MUKCOB [2-5].

OmHuM w3 myTeld MHTCHCH(UKAIMH TeX-
HOJIOTMW TTHBOBapeHHUs, B TOM YHUCJE W MPU BbI-
ITyCKe TIMBA CIEIUAILHOTO SBIISIETCS UCIIONH30Ba-
HUE I TPOM3BOJACTBA CyCla C TOBBIIIEHHON
TUIOTHOCTBIO. DTO TIpEZCTaBiIsAeTCsl Hauboee ak-
TyalbHBIM MMEHHO B HACTOSIIEEe BpeMs, KOrjia
PBIHOK TIHBA CIIENUAITLHOTO €Il OKOHYATEFHO He
copMUPOBaH U MPUXOAUTCS pa3padaThIBaTh J0-
CTaTOYHO OOMNBINONH ACCOPTUMEHT TAaKWUX HAITUT-
KOB, YTOOBI OIPEIEUTh MOy ISIPHBIE BKYCHI LIS
KOHKPETHOT'O TIOTPEOUTEISI.

OpHako, NMPUMEHEHHUE YTIEBOJCOAepKa-
IIeTO CBHIPBSl MPH MOJYYSHHH IUIOTHOTO Cyclia
BEI3BIBACT HApYIIIEHUE PABHOBECHS: COpakuBae-
MBbIE caxapa/yCcBOsIEeMbI a30T, KOTOPOE BENET K
YBEIIMUYEHUIO ITTUTEITLHOCTH OPOIKEHUS 1 MOXKET
OTPHUIIATETIFHO BJIMATH Ha KadeCTBO TOTOBOTO
MPOJIYKTA.

B cBs3u ¢ 3TUM TIpeicTaBIsSeTCs aKTyalb-
HBIM pa3paboTKa TEXHOJIOTHH IJIOTHOTO Cyclia
JUTSL TIOJYYEeHHS THBA CHEIHaIbHOTO C MCIIONb-
30BaHHEM HETPAIUITMOHHOTO BUA CHIPBS [6].

[Ipon3BoACTBO MHUBa MO TEXHOJOTMU BbI-
COKOIUIOTHOT'O  MHUBOBAapEHUs] IIUPOKO  HC-
MOJIB3YETCsl 3apYOCIKHBIMU TTPOU3BOTUTEIISIMY,

37

U Bce OOJBIEe MPHOOPETAeT MOMYJISIPHOCTh B
Harieit crpaue [7].

CyIHOCTh METOIa COCTOUT B TOM, YTO TO-
TOBUTCS CYCJIO C KOHIICHTpAIEH CyXHUX BEIECTB
14-23%, xoropoe cOpakMBacTCs, CO3pEeBaCT W
pa3BoAMTCA A0 ONPENEIEHHOW KOHLEHTPAlU
HadaJbHOTO cycia. JlaHHas TeXHOIOTHs TI03BOJIS-
€T yBEeJIMUUTh MOIIHOCTb 3aBoza Ha 25-50% mpu
HE3HAYUTETBHBIX KalMUTAJIHHBIX 3aTpaTax U CyIe-
CTBEHHOH AKOHOMHH TOIDTMBHO-3HEPTETHIESCKUX
peCypcoB.

[Ipy NpUMEHEHUH TEXHOJIOTUU BBICOKO-
TUIOTHOTO NMHMBOBAapEeHHs OFHA U3 OCHOBHBIX 3a-
Jlad - BBIOOp COCTaBa ChIPhS U €r0 COOTHOIICHUS
B peuenrype. i nonyyeHus cycia ¢ BBICOKOH
9KCTPAKTUBHOCTBIO CHIPhE JOKHO COAEP)KaTh
BBICOKOE KOJIMUYECTBO COpaKMBaEMBIX YTIIEBO-
JOoB. J{nst 3TOM Lenu TpaJuuuOHHO UCHOJIb3YIOT
pHUC, MalbTO3HYIO IaTOKy, CaxXapHBIM CHpOII.
OpnHako OCOOEH-HOCTH XUMHYECKOTO COCTaBa
KOHKPETHOTO BHJIA CHIPbS TPEOYIOT M3MEHEHUS
TEXHOJIOTHUECKUX PEKUMOB 3aTUPAHUS JJIA T10-
Jy4EHHUsI CYClia ONTUMAIBHOTO TI0 YTJIEBOJHOMY
Y a30THO-MUHEPAIbHOMY KOMIUIEKCY [7].

[IpuroroBnenue cycna ¢ TOBBIIIEHHOM
KOHLIEHTpAIMEN CyXHX BEUIECTB OCYILECTBIIETCS
BBEJICHHEM YTJICBOJICOAEPIKAIMX CHPOIIOB Ha
CTaJIuM KUILTYECHUS cycria ¢ XxmeneM [8].

B cBs3u c BbIlIecKa3aHHBIM ENbIO HAYyY-
HOTO WCCIIEOBAaHHUSA CTall MOAOOp HETpaau-
IIMOHHOTO YTJIEBOJICOIEPKAIIETO CHIPhS TTOBBI-
IIEHHOW NMWIIEBOM ILIEHHOCTH, JJISI TPOU3-
BOJICTBA TUIOTHOTO Cycja W TOJY4YeHHs Ha €ro
OCHOBE TIMBA CIIEI[UAILHOTO Ha3HAYCHHUS.

B pesynbraTe MOHUTOpPHHTa HAyYHO-TEX-
HUYECKON JIUTEepaTyphl B TEXHOJOTUU BHICO-
KOTUTOTHOT'O ITMBOBAPEHUS aKTyaJIbHBIM CHIPhEM
CTaJI CHUPOITBI KPAaXMAIILHOTO TPOUCXOKICHHS.
JlaHHBIE CHPOTBI HM3TOTABIMBAIOTCS C TPHUME-
HEHHE KMCIIOTHOTO THIPOJIM3a M3 Kpaxmaia pas-
JUYHBIX pacTeHuil. Takke TMNPUMEHSIOT CO-
JIOJIOBBIE SKCTPAKTHI, SUMEHHBIN CHpPOI, BBICO-
KOTJIFOKO3HBIE, MaJIbTO3HBIC U IPYTHE CUPONBI[9].
[IpencraBieHHOE CHIPbE UMEET KaK JOCTOMHCTBA,
TaK U HEJOCTATKU B MIPOU3BOJICTBE IJIOTHOI'O CYC-
Jla, HO HE BCE M3 HUX MO3BOJISIOT MApaIENbHO
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MOBBICUTD IMUILEBYI0 LIEHHOCTh OCHOBHOTO IHBO-
BapEHHOTO MOJIYIPOAYKTA.

CornacHo JHTEpaTypHOMY 0030py anbTep-
HATHBHBIM HETPAIUIMOHHBIM CHIPHEM IS TIPOH3-
BOJICTBA IUIOTHOTO CYCJIa MOXET CTaTh CHpPOIl U3
TormHaMOypa. JlanpHelre uccie-10BaHus mpo-
BE/ICHBI HA OCHOBE JTAHHOTO CHIPbSL.

B mnocnennme roapl TommHamOyp crain
NEPCHEKTUBHBIM CBIPbEM IIPU IPOU3BOACTBE
(YHKIMOHANBHBIX TPOAYKTOB mutaHus [10].
WnTtepec k TonnHamMOypy CBsi3aH B TIEPBYIO Ove-
penb, C OCOOCHHOCTSIMH €r0 YIJIEBOJHOI'O KOM-
IUIEKCA, OCHOBY KOTOPOT'O COCTABISIIOT (PPYKTO-
32 M ee MOJUMEPHl PA3IUYHON CI0XK-HOCTH,
BBICIIMM TI'OMOJIOTOM KOTOPBIX SIBJISICTCS HHY-
muH [11]. B Hacrosmiee BpeMs HTaHHOE CHIPhE
MpUMEHSIETCS. s JAUETHYECKOro, Jieued-Ho-
MPOPUIAKTHYECKOTO MUTAHHUSI W MPEJICTaB-JISET
WHTEpEC NPU MPOU3BOJICTBE HAIMTKOB CIEIH-
aJbHOTO Ha3HAUEHUS.

Mamepuanst u Mmemoovl UCCT1€006AHU

[Ipon3BOACTBO MIOTHOTO MUBOBAPEHHOI'O
cycia Ipou3BOANUIIOCH B ydeOHO-HAYyIHOH 1a00-
paropun «TexHOJOTHA OpONMIBHBIX TPOU3-
BOJCTB W BUHOZAenue» kadeapsl «TexHomorus
XJIEOOTIPOYKTOB U TepepadaThIBAIOIINX MTPOU3-
BOJACTB» AJIMAaTHHCKOTO TEXHOJIOTUYEC-KOTO
yHuBepcuTera. [lokazarenn kauecTBa ompene-
TSI B aKKpEIUTOBAaHHON HAY4HO-
HccienoBaTenbckoi  naboparopun  «llmmeBas
0€30MacHOCTbY.

OObekTaMu  HMCCIEIOBAaHHUS  SBIISUINCDH
CBETJIBIM TTMBOBapeHHbIN comon «Pilsen», cBet-
JBIN KapaMmenbHbId conon 150, xMens rpaHymu-
POBaHHBIM TOPBKUI M apOMATHBIM, CHpPONI H3
TonMHAMOYypa.

Cuporn u3 TOMHAMOypa HUMEET Ccojaep-
XKaHHe CyXuX BemecTB 68%, 4To 3aTpynHSET
€ro BBEJCHUE B CYCIIO, IO3TOMY IEpea UCIIOJb-
30BaHMEM CHPOIl NPEIBAPUTENHHO NOATOTABIIH-
BaroT. PaszBeneHne BOAON BeAyT MpHU TeMIiepa-
Type 50°C 10 conmepkaHusl CyxuX BemecTB 12-
14%.

[Ipu mpou3BoACTBE CycClia HCTIOIb30BAJICS
3aTtopHbIii ammapar R12 na 12 crakaHoB. 3a-
TOpPHBIM ammapaT WMeEeT BCTPOCHHBIH MHKPO-
KOMIIBIOTEP,  PE3UCTUBHBIM  TeMIIepaTypPHBIN
natauk Trn Pt 100, amekTpoMarHuTHBINA KiarmaH
JUIsl IOTIOJNIHEHUSI BOJIOW BOJSHOM OaHM Ui TO-
JIOTpEBa 3aTOpa, COBPEMEHHBIM >KHIKOKPHC-
TAJUIMYECKUH AWCIUIeH, MeMOpaHHYI0 KiaBHa-
Typy U IpOrpaMMHOE OOecTIeueHHe.

Onpenenenne conepKaHug SKCTPAKTHB-
HOCTH, TUIOTHOCTH HAYaJbHOTO CyClla B THBE B
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COOTBETCTBHH C METOAMKON BBIOJIHEHUS U3Me-
peHuli, aTTeCTOBAHHOW B YCTAaHOBJICHHOM IIO-
psiiKe, TNPOBOAWIM Ha aHAJIM3aTOPE CIUPTO-
cojepkamux HanuTtkoB Komoc-2 mpeanasHa-
YEHHOT'O VIS U3MEPEHHUs] MaCCOBOM NOJIM 3THIIO-
BOrO CIMPTa M MAacCOBOM JOJM 3KCTPAaKTa B
CIOHUPTOCOACPIKAIINX HANMUTKaX aJKOTOJNBHOM,
C1a00aJIKOTOJIFHON MPOAYKIWH M BOAHO-CIHP-
TOBBIX PACTBOPAX.

OnpexeneHrne MacCOBOM J0JIM YIIIEBOAOB
OMpeNeNIsUIH  METOIOM  BBICOKO3(h(hEeKTUBHOM
JKHIKOCTHOM Xpomatorpaduu coriacHo I'OCT
30409-2015. ConepxaHWe BHTaMHHOB HCCIIC-
nosanu mo M-04-41-2005.

Pezynomamot u ux oocyszcoenue

TexHOonorus  BBICOKOIUIOTHOTO  ITHUBO-
BapeHUs] MMEET HEOCTIOpUMOE NPEHUMYIIECTBO:
o0opymoBanue ucHoib3yercs Oosee 3ddek-
TUBHO, TO €CTh OJHA Bapka AaeT OoJblLE IHBA.
B nepByto ouepenp 3TO SKOHOMHS 3aTpaT dIIeK-
TPORHEPTUH HA MPOU3BOJCTBO THBA, BETU-YHHA
KOTOPOM 3aBUCHUT OT K03(pPHImMeHToB pa3Bene-
Hus. [l peannzanyy JaHHBIX NPE-UMYILECTB
CJIEAyET BBIIIOJIHUTH PsJl YCI0-BU. Bo-mepBbIX,
CIeZlyeT yAeIsITh MaKCUMalbHOC BHUMaHHE Ka-
YecTBY NOMOJIA, AJISI MOJYYEHHUS! MPO3pPavyHOIo
cycna. Bo-BTopriXx, BapodHOE OT-JeJlEeHHE
JOJDKHO OBITh B COCTOSHHM BBIJABAaTh CYCIIO C
MOBBIIICHHBIM COACP)KaHUEM CYXHX BEIIECTB
IpY HOCTOSIHHOM PUTME BapOK ¢ MaKCHUMAaJIbHO
BO3MOHBIM BBIXOJIOM TPOAYKTa. B-TpeThux,
IpY KUISTYEHUH Ccyclla ¢ XMeJleM CJeqyeT cTpe-
MUTBCS K TEM JK€ MOKa3aTeIsIM HUCTIApPEHUs], ITO
Y TIPY KHIISTYEHUH 00BIYHOTO cycna. Kumsuenne
OKHO OBITH MHTEHCHUB-HEIM, 4TOOLI oOecrie-
yuBaNKCh 3((EKTUBHAS KOATyIsAlus OEKOB U
Xopollee XJonbeoOpa-30Banue. B koHie kursi-
YEeHUs] cyclla C XMeJeM C IENbI0 TOBBIIICHUS
9KCTPAKTUBHOCTU 100aB-JSIIOT MATOKy WM CHU-
ponel. Ilpy ux noOaBieHNH yBEIUYMBACTCS CO-
JIep’KaHue caxapoB, a KOJU-YECTBO aMHUHHOTO
a30Ta yMEHbBIIAETCSI.

CornacHo TpUBEOCHHBIM JAHHBIM IIpU
MPOU3BOJICTBE IUIOTHOTO Cyclia ¢ Jo00aBlicHHEM
CHpONa TOIMHAMOYpa YUYWTHIBAJIHCH BCE PEKO-
MeHAAIMH. TEeXHONOrusi TPOM3BOJCTBA IHBO-
BapeHHOTO Cyciia MPOBOAMIACH MO KITACCHYECKOU
TEXHOJIOTUH: TIPHEMKa ChIPbS > OUYKCTKA > JIpo0-
JIeHHE > 3aTUpaHue > QUIbTpaLHs > KUII-YeHUEe
Cyciia ¢ XMeJIleM > CMEIIMBAaHKE C CUPOIIOM TOIH-
HamOypa 710 3KCTpakTUBHOCTH 14-16%.

3aTupaHue BeIM MpPU COOTHOIICHWH 3a-
CBINb:TUIpOMOaYIb, 1:3. BrimepskuBamu Oenko-
BYIO Tay3y mpu Temrepatype 50-52 °C, ManbTo3-
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HyIO Tay3y npu Temneparype 62-64°C, ocaxapu-
BaHMe MpoBOAWIH Hpu Temmeparype 70-72°C, mo
HWOMHON TIpoOe OIPEeNeIsUI €€ TPOIODKUTEITh-
HOCTb, JlaJiee OCaxXapeHHBI 3aTop IMOJOrpeBaIU
no 78°C. Penentypy Opanu u3 pacuera Ha 100 kr

3€pHOIPOIYKTOB, U3 HUX 90 Kr CBETIBIN COJOA,
10 KT KapaMeITbHBINA COJIO.

OcaxapeHHBIN 3aTOp OTHPABWIM Ha (HHITb-
TpaLKio, TIOCNE Yero OMNpEeCTWIN IOKa-3aTeln
KauecTBa cycna 10 KurstaeHus (Tabm. 1).

Tabnuna 1- [Tokazareny kauecTBa MMBOBAPEHHOT'O Ccycia Hociie GuibTpanuu

Ne HaunmeHoBaHue mokasaresnst Konuuectso
1 DKCTPAaKTUBHOCTb, % 13,39

2 Okcrp.caxap, % 12,22

3 [InoTHOCTH 1,0523

4 Crupr, 06% 0

5 | IIponomKUTENIbHOCTh OCaXapUBaHUs 14 mun

CornacHO  TNpPEACTAaBICHHBIM  JIaHHBIM
Tabnmumpl 1 BCe IMOKa3aTeaM COOTBETCTBOBAIU
HOpMe. DKCTPAaKTHBHOCTD YyTh BBIIIE CPETHETO,
B CBSI3M C MOJOOPAaHHBIM THAPOMOIYJIEM MpPH
3aTupanud. IlomydeHHOe cycio HampaBWIM Ha
KUISTYEHHE C XMeJIeM, B Mpolecce KOTOPOro
BBOJWJIM B PAa3HBIX COOTHOILICHHUSX IOJrO-
TOBJICHHBIH cuporn TonuHamOypa. B pesynbrare
TaHHOTO TIpollecca IUIOTHOCTh CyClla YBEJH-
YHUBACTCS, MPOUCXOAUT WHTCHCUBHAS KOAryJisi-
s Oenka, MHAKTUBaLUs (PepMEHTOB, CTEPUIIH-
3alMs Cycia, a TaKKe HACBIIICHHE ITOJHOTHI
BKyca M apoMara 3a CUeT BBEICHHS TOPHKOTO U
apOMAaTHOTO BHJIOB XMeEJIsl.

JI71st 3TOTO MOTYYEHHOE CYCIIO0 Pa3IeIiiIh
Ha 5 00pa3IoB:

1 oOpa3en-KoHTpob, 0€3 100aBICHHUS
cHpora,

3 oOpaseny — COOTHOLICHHE CYCIIO:CHPOI
80:20,

4 oOpaser; — COOTHOIIEHHE CYCJIO:CHPOII
70:30,

5 oOpasen- COOTHOIIEHHE CYCIIO:CHPOI
60:40.

Kunsuenne Benu mpu Temmeparype 97-
98°C B Teuenuu 80 MUH, NPU 3TOM TOPHKUI
XMeJb 3aJaBald 4epe3 15 MuH mocrne Hayana
KUIIAYEeHUs, elle 4depe3 15 MHH B mpejacras-
JICHHBIX COOTHOILIEHUSX BBOJWIN MOJATOTOB-
JICHHBIA CHUpON W3 TONMHAMOypa, nanee apo-
MAaTHBIA XMenb 700aBisid 3a 20 MUH 10 OKOH-
YaHWUS KUIITYEHUS cyclia.

[Tocne xkumsiueHHs cycia ¢ XMeleM U CH-
porioM U3 TomuHamOypa B OXJIAXIECHHOM U
OCBETJICHHOM CyClie ONpeaeisuii  (pU3UKO-
XUMHUYecKkue (Tabs. 2) U OpraHOJENTHYECKUE

2 o0pa3er- COOTHOIIEHHE CYCJIO:CUPOI (puc. 1) MoKa3aTesiu
90:10,
Tabnuia 2- OU3MKO-XMMUYECKHE MOKA3aTeIM KauecTBa MIIOTHOTO Cyclia
No | HaummenoBanme nokazarens | OOpasen 1 | O6pazen;2 | O6pazen 3 | O6pazenn4 | O6pazer 5
1 | DKCTPaKTUBHOCTH,% 13,64 14,6 15,29 15,89 16,01
2 | Dkerp.caxap,% 12,46 13,33 13,96 14,51 15,36
3 | IlmoTHOCTH 1,0534 1,0574 1,0604 1,0630 1,0677
4 | Tln. coupT, r/mi 0,9982 0,9982 0,9982 0,9982 0,9982
5 | Iln akcrp, r/mi 1,0534 1,0575 1,0604 1,0630 1,0677
6 | Ilm.otHOCHT. 1,0553 1,0594 1,0623 1,0649 1,0689
7 | BHC 13,6 14,6 15,3 15,9 16,0
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Pucynox 1. [Ipoduiorpamma ceHCOPHOH OLIEHKH TMBOBAPEHHOT'O Cyca

Zodpasen
3oGpasen
UBCT

dodpaten

Sodpazen

AHamm3upys JaHHble TaOIHIEI 2 U PUCYH-
Ka 1, MOXHO czenaTb CJEAYIOIIUE BBIBOABL
[InoTHOCT cycia BO3pacTaeT ¢ yBEIMYEHUEM KO-
JIMYECTBa CUpoIa TonuHamOypa B coctase. HeoO-
XOIMMasi KOHLIEHTPALMsl AOCTUIAETCsl MPU COOT-
Howeanu 70:30, pu 3ToM K3 MPOU-TOrpaMMBbI
BUITHO, YTO TPH JaHHOM COOTHOLIEHHH CYyC-
JIO:CUpOIl 10  OPTraHOJENTHYECKHM  Xapak-
TEPUCTHKAM JAHHBIA 0Opasell MOJTy4Yh HauBBIC-
LIYIO OIIEHKY.

[IBer wmMenm CBOMCTBEHHBIM 30JIOTHCTO-
KOPUYHEBBI OTTEHOK, Peod1aaai COJI0I0BEIN CO
crabbIM MEIOBBIM apOMAaTOM 3arax, BKYC HMel
CJIaJJKOBATO-TOPBKHI TpUBKYyc. B 0oOpasie 5 skc-

TPaKTUBHOCTb BBIIIIE, HO TIPH 3TOM I10 OPTaHOJIel-
THYECKAM XapaKTEPHUCTHKaM Ipeod-maman Oolree
CIIAJIKMK ¢ OTTEHKOM TONHMHAMOypa BKYC U apo-
Mar, 4To cOMBaJ COJIOAOBBIN MPUBKYC.

Jus  ycraHoBneHUs (PYHKIIMOHATBHBIX
CBOWCTB TMOJyYEHHOTO IUIOTHOTO cCyclia ObII
otoOpaH 4 obpasen. Ha cnenyroimem stame wc-
CNCJIOBAaHMSI M3y4aldW YIICBOJHBIA M BHTA-
MUHHBIH COCTaB pa3paboTaHHOTO cycia (Taoi.
3), Tak Kak Ha OCHOBE IAHHBIX PE-3yJIbTATOB
MOJKHO CJIeJIaTh BBIBOJBI O MCIOJL30BAHUU TIO-
JMYYEHHOTO CYyCJa JJis TIPOU3BOJICTBA MMHBA CIIe-
OUAJIbHOI'O Ha3HAYCHU.

Ta6m/1ua 3- Coz(epn(aHI/Ie YTJI€BOAOB U BUTAMHUHOB B INIOTHOM CYCJIC

Ne | HanmeHoBaHne nokasaTeis | Conepxanue
YrneBomHsIl cocTaB,%
1 | MaccoBas 1o7s caxapo3bl, 31,25
2 | MaccoBas 10 MaJabTO3bI 1,03
3 | MaccoBas JOJIsI TJIFOKO3EI 2,81
4 | MaccoBas goist GpyKTO36I 2,18
Buramunnsiii coctas, mr/100 ma

5 | Bl(tnamun) 0,011
6 | B6 (mupunokcun) 0,093
7 | C (ackopOWHOBasI KUCIIOTA) 0,067
8 | B3 (manTOTEHOBAsI KUCJIOTA) 0,059

B pesysnprare mpuBeAEHHBIX TAaHHBIX yT-
JIEBOJIHBIM COCTaB MMEET KaK MOHO- TaK U Juca-
Xapuipl, COOTBETCTBYET XUMHUYECKOMY COCTaBY
cycia, TPUTOTOBIEHHOTO IO KJIACCHU-YECKOMH
TEXHOJIOTHH. Hns TEXHOJIOTHH BBICO-
KOTUIOTHOTO THWBOBApPEHUS JIaHHBIEC ITOKA3aTeNn
HMMEIOT BaXXHOE 3HAYEHHE, TaK KaK CJEeTyHOIINN
3Tan MPOW3BOJCTBA MHUBA OYJET 3aKII0YATHCS B
OpO’KEHHUH IOJArOTOBICHHOIO cycia. 31ech
HEOOXOIUMO YYMTBIBaTh OpOAMIIBHYIO aKTHB-
HOCTb JPOXOKEH B YCIOBHSAX BBICOKOTO COJIEp-
YKaHHS caxapa B COCTaBe.

BuramuHHBINA COCTaB MUBOBAPEHHOTO CYC-
Ja B OCHOBHOM OOYCIIOBJIE€H HalIWYMEM BHTa-
MUHOB Tpynmsl B. Butamun B, B kommuectse 1,1
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MI/Mj, BUTaMuH Bs B komuuectBe 5,9Mr/mi, BH-
TaMuH Be B KonmuecTse 9,3 Mr/MiI B Jalib-HEHIIIEM
no3BossT obecrieunts 40-50% cyTouHOM moTped-
HOCTH OpraHM3Ma 4YeJjOBeKa B 3THUX BHUTaMHHAX.
Hanmnuune Butammba C, CIOCOOCTBYET HE TOJIBKO
TIOBBIIIIEHUIO (DYHKIIMOHAIBHBIX CBOWCTB CyCIa,
HO U CIIOCOOCTBYET MpPENOT-BPAILCHUIO CIIOHTaH-
HOT'O OKHCJICHHSI.

3axnouenue, 6616006l

B pesynbTaTe mnpoBEIEHHBIX UCCIENO-
BaHHI MOXHO CJIEJIaTh CIIEAYIONINE BEIBOJIBI:

1. Pa3paboraHa TEXHOJOTHS MPUTOTOB-
JIEHUS1 BBICOKOIUIOTHOTO MUBOBAPEHHOIO CyCla
¢ MPUMEHEHUEM cHporna u3 TonuHamOypa. Ilpu
BBEJICHHHM €T0 Ha JTalle KHUITYCHUS Cyclia ¢
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xMmenem, yepe3 30 MUH mociie Havasa mpoiiecca,
9TO OO0CCIeYMBACT HAWBBHICIIEE COXPAHCHHE
AKCTPAaKTHBHBIX BEIICCTR.

2. UccnenoBanue IMJIOTHOCTH M OPraHo-
JMENTHYECKUX XapaKTEPUCTUK Cyciia TMPOBOIUIN
B 5 oOpasmax ¢ pa3HBIM COOTHOIIEHHUEM CYCJO:
CHPOII, B pe3y/bTaTe HAUBBICIIYIO OIICHKY IIO-
myuun obpasen 4, B cootHomenuu 70:30.

3. VrueBOmHBIII M BUTAMHUHHBIA COCTaB
pa3paboTaHHOTO Cycja MO3BOJSCT CAETIaTh BbI-
BOJ O TOM, 4YTO TOJTOTOBICHHBINA o0Opaser] B
JATbHEHIIIEM TI03BOJIMT TIOBBICUTH (DYHKIIHO-
HaJIbHBIE CBOICTBA TOTOBOI'O IHBA.
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PA3PABOTKA TEXHOJIOT'MHA KOMBUKOPMOB /1151 BPOIJIEPOB C
HCITIOJB30OBAHUEM INOBOYHBIX ITPOAYKTOB MACJ/IMYHBIX KYJIBTYP
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B cmampve Oanvl pezynomamel aHANU308 XUMUUECKO20, AMUHOKUCTIOMHO20, MUHEPATbHO20, 6UMAMUH-
H020 cocmaea xyemwixa avHa Kazaxcmanckozo copma «Kocmanaiickuit 11». Pazpaboman peyenm nonno-
PAUUOHHO20 KOMOUKOpMA 01 OPOiIepoe ¢ 66000M NbHAHO20 HCMbIXA U NPEMUKCA HA OCHO6E GEPMUKY/IU-
moeozo Hanonnumena. Onpedenenvt ONMUMAILHbBIE HOPMbL 6600a TbHAHO20 JHCMbBIXA 6 peyenm HOAHOpa-
YUOHHO20 KOMOUKOpMa 021 Opoilnepos 6 eo3pacme 29-56 oneii. Ilpednosicennvie peyenmsl KOMOUKOPMOG 014
Opoiinepos ¢ ucnonv308anuem abHAR020 Hemovixa Kazaxcmanckozo copma «Kocmanaiickuii 11» u npemuxca na
0CHOGE GEPMUKYIUMOB020 HANOIHUMENA 8 KOPMIEHUU CEeIbCKOXO03AUCMEEHHBIX RMUY NO360AmM cOanancu-
POoGamb payuonsl He MOabKO HO HenKy U MUHEPATIbHOMY COCINAGY, HO U YACMUYHO 3AMEHUMb 00P020CM oAU
CO€eBbLIL WPOM, MeM CAMbIM YOeULeGUMb CINOUMOCHb KOMOUKOpMA.

KuaioueBbie c10Ba: KOMOUKOPMA, CEJILCKOXO3SIIICTBEHHbIE NTHLLI, JbHIHOH KMbIX, Ka3ax-
CTAHCKHUIi COPT, MPEMUKC.

MAWJIBI TAKBUTJAPIBIH J)KAHAMA OHIMJIEPTH KOJIJIAHBII ETTIK
BAJIATIAHJIAPTA APHAJIFAH KYPAMA JKEM TEXHOJIOTHSICBIH JKACAY

!C.T. XKUEHFAEBA*, 'A.M. EPMYKAHOBA

('«AaMaThl TexHOJIOrUsIbLIK yHuBepcuTeTi» AK, Kazakceran, 050012, Aamarsl K., Tose 61 keur., 100)
ABTOP-KOPPECTIOHACHTTIH AJIEKTPOHIBIK IOIITACH: sauleturgan@mail.ru*

Maxanaoa Kazaxcmanovx «Kocmanaiinelx 11» cypoinvinan anviH2an 3ui2blp KyHIHCAPACLIHbIH XUMUA-
bIK, AMUHKbIUWKBLIObIK, MUHEPAIObIK, OIPYMEHOIK KYPDAMbIH aHbIKmay Homucenepi oOepincen. Emmixk
danananoapza apHaI2an 6epPMUKYIUM MOTMbIPLIULbL He2i3IH0e2i NPEMUKC NEeH 3bI2blp KYHICAPAChl eH2I3iNzen
MOJILIKPAYUOHObL KYpaMa JHcemHiy peuedi icacanvinovl. 29-56 Kynoik emmik oOanananoapza apHanizax
MOJILIKPAYUOHObL KYPAMA dcem peyedine 3ui2blp KYHHCAPACLIH eH2i3Y0iH OHMAliibl HOPMANapsl AHLIKMALO0bL.
Kazakcmanovx «Kocmanaiinelx 11» cypolnolHan aivlH2AH 3b12blp KYHICAPACHL MEH GEPMUKYIUNL M OJIMbl-
Dbl2bluibl  Heci3inOeci npeMuKc eMei3ineen emmik 0anananoapa apHanaH Kypama dcem peyenmici
aybliuapyauibliibiebl  KYCmapblH  a3slKmanovlpyod pPAuyUOHHbIY AKYbI30blK MHCIOHEe MUHEPANOblK KYpamblH
JHcozapviiamoln, KbIMOAmM MYPamsly KblMauoypulax, uipomolHblH, MOIMEPIH A3aimy2a HeoHe Kypama HcemHin
KYHbIH momMenoemyze blKnaji emeoi.

Herisri ce3gep: Kypama :KeM, aybLIIIAPYalIbLIBIFBI KYCTapbl, 3bIFBIP KYH:KAapackl,
Ka3zakcTaHABIK cypbIN, MPeMHUKC.

DEVELOPMENT OF TECHNOLOGY FOR COMBINED FEEDS FOR BROILERS US-
ING BYPRODUCTS OF OIL CROPS

IS.T. ZHIYENBAYEVA*, 'A.M. YERMUKANOVA

(*«Almaty Technological University», JSC, Kazakhstan, 050012, city of Almaty, Tole bi str., 100)
Corresponding author e-mail: sauleturgan@mail.ru*

The article presents the results of analyzes of the chemical, amino acid, mineral, vitamin composition of

flax cake of the Kazakh variety «Kostanayskiy 11». A recipe for a complete feed for broilers with the introduc-
tion of flaxseed cake and a premix based on vermiculite filler has been developed. The optimal rates for the in-
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troduction of flaxseed oil into the recipe for a complete feed for broilers aged 29-56 days have been determined.
The proposed recipes for mixed feed for broilers using flaxseed cake of the Kazakh variety «Kostanaysky 11»
and a premix based on vermiculite filler in feeding poultry will make it possible to balance the rations not only in
protein and mineral composition, but also partially replace expensive soybean meal, thereby reducing the cost of

compound feed.

Key words: compound feed, poultry, flaxseed cake, Kazakhstan variety, premix.

Beeoenue

B arponpomsbliiuieHHOM KomIuiekce Pec-
nmyonuku Kazaxcran npo0iieMa NOBBIIICHUS TTPO-
TEMHOBOM M PHEPTreTUYECKON MUTATEILHOCTH Pa-
IIMOHOB  CEJILCKOXO3SAWCTBCHHBIX JKHUBOTHBIX M
NTHALBI SBISETCA akTyambHOW. llowmck Owmomoru-
YECKH TIOJHOIICHHBIX, MECTHBIX W HEJOPOTUX
KOPMOBBIX CpE/ICTB, YBEIMYMBAIOIINX IPOIYK-
TUBHOE JIEHCTBHE KOpMa, YIYYIIAIOIIMX OOMEH-
HBIE TIPOLIECCHI B OPTaHU3ME CEIhCKOXO03SICTBEH-
HOM NITHUITBI ¥ TIOBBIMAIOIINX €€ MPOYKTUBHOCTD,
COXPAHHOCTb SIBJISCTCS BAXKHOU 3a1aucH, CTosIIen
nepes TTUIIEBOAYECKO oTpacibio PecryOmmku
Kazaxcran [1].

Jlen Maciuunsnii s Kazaxcrana sBisercs
MEPCHEKTUBHON KYJbTYpPOIl, MOCEBHBIE €rO ILIO-
I[a]I 3aMETHO YBEIMYMIIMCH U COCTABIISIIOT OoJiee
1,3 muH ra. OCHOBHYIO JOJIO IUIOLIAAEH BbIpa-
IMBaHMS MACIMYHBIX KyIbTyp 3aHuMaeT CeBep-
Heiii Kazaxcras, miomma/is moj1 oCeBOM parca —
291,5 ThIc. ra, moacoaHeunnka — 242,1 ThIC. Ta,
nmpHa — 683,6 ThIC. Ta [2].

Kocranaiickum HHMMCX Obln  BeIBEOeH
copt JpHa MaciuyHoro «Kocranaiickuit 11y,
JAHHBII COPT MEHBIIE TIOBPEXKIAETCS BpEIIH-
Tensmu, Taétr Oonee BhICOKH ypoxkail. lpemHas-
HaueH JUI1 TIOJy4eHHUS BBICOKOKAYECTBEHHOTO
TEXHIUYECKOTO MAaCla ¥ KOPOTKOTO BOJIOKHA.

B mporiecce npeccoBaHus JEHIHOTO ceMe-
HU TIpU TPOM3BOJICTBE Macjia OCHOBHBIMH IIPO-
JYKTaMH TIepepabOTKH SIBISICTCS JIbHSIHOE MaCio |
JMBHSHOM JKMBIX, Macca KOTOPOTO TPEBBIIIAET
65% ucxomHoro xonuuectBa cbipbs. Ilocne yna-
JICHUSI MacJia Bce OCITKOBBIC BEIIECTBA, MUHEPAJIBI
Y BUTAMHHBI KOHIICHTPUPYIOTCS B JIbHSIHOM KMBbI-
Xe, TaKuM O00pa3oM IMOOOYHBIA TPOMYKT TIPE-
cTaBiisieT Cco0Ol OelikoByrO J100aBKy, KOTOpas
MOXKET CEphE3HO KOHKYPHU-POBAThH IO ITHUTATEIh-
HOCTH U TMPOAYKTUBHOMY JAECUCTBHIO C TpaJULIU-
OHHBIMHA BBICOKOOCIIKOBBIMA KOMIIOHEHTAMH B
KOMOWKOpMAaX TS CETTHCKOXO3IHCTBEHHOM TITHITHI
[3].

Hcnonb3oBanue KMbIXa JIbHA MacCIUYHOTO
B COCTaBe KOMOMKOPMOB UTSI IIBIIIISIT OPOMIIEpOB
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CHOCOOCTBYET M3MEHEHHIO XHMHIYECKOTO COCTaBa
TPYIHBIX MBI, KOTOPBIA MPOSIBISIETCS B TTOBHI-
ieHnu ypoBHs nipotenna Ha 0,62 - 3,5%, cyMMmbl
amuHoKucnoT Ha 0,5 - 11,1% u cHIKeHUM YpOBHSA
xkupaB 1,1 - 2,2 paza [4].

Mamepuanvt u Mmemoobl ucc1e008aHull

OKCIIEpUMEHTANBHBIC HMCCIEIOBAHUS BBI-
TIOJHSUINCh B HAYYHO-HCCIIEIOBATENBCKON J1abo-
paropuy TO OIIEHKE KadecTBa M OE€30MacHOCTH
MIPOIOBOIBCTBEHHBIX TMPOAYKTOB AJIMATHHCKOTO
TEXHOJIOTHYECKOTO  yHUBepcure-Ta. OO0BEKTOM
WCCIICZIOBAHUS CIYKWJ JIBHSHOM JKMBIX W3 JIbHA
Kazaxcranckoro copra «Kocranaiickuii 11», a
TaKXe >KMBIXM MACIUYHBIX KYJIbTYp (KOHOIUIS-
HBIH, ITOJICOTHEYHBIHN, COCBBIN).

Becs koMmIuiekc uccienoBaHUN KadyecTBa
JILHSTHOTO JKMBIXa M0 (PU3MKO-XMMHUYECKUM I10-
Ka3aTelsM ONpelesIi M0 METOAWMKaM, MPHBe-
JNIEHHBIM B COOTBETCTBYIOIIUX HOPMAaTHB-HO-
TEXHUYCCKUX TOKYMEHTaX.

Meroabl UCCIIEIOBAHUU:

- onpenenenue coaepxanus siaaru ['OCT
13496.3-92;

- coiepKaHMe a30Ta M CBHIPOTO MPOTEHHA
I'OCT 13496.4-93;

- cogepxkanue cwiporo xupa I['OCT
13496.15-97,;

- conepxkanue cbipoil kietdatkn ['OCT
13496;

- conepkanue ceipoit 305161 [OCT 26226-
95.

Bt m3ydeHsp! GU3NKO-XUMUYECKHIA, aMU-
HOKHCJIOTHBIM, MUHEpAJIbHbIA, BUTAMUHHBIA CO-
CTaB JILHSIHOTO JKMBIXa M3 JIbHA Ka3aXCTAHCKOTO
copra «Kocranaiickuii 11». Takxke Mbl uccieno-
BaJTM JIBHSHOM KMBIX Ha TOKCUYHBIE HJIEMEHTHI.

Pe3ynomamot u ux oocyrcoenue

Mel  onpenenwiaM  XMMHYECKHM  COCTaB
JKMBIXOB Pa3JIMYHBIX MACIWYHBIX KYyJIbTYp, B3S-
THIX C MacIIoNepepadaThHIBAIONIICTO MPEIA-TIPUSTH
TOO «AsumyT», Haxozsmerocst B ropone Kocra-
Hail. CpaBHUTENIbHAS XapaKTe-PUCTUKA XUMHYE-
CKOTO COCTaBa JKMBIXOB IIPECTABIICHA B Ta0IHUIIS
1.
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Tabmuna 1 — CpaBHUTENBHBIH XMMHUYECKHH COCTaB MMOOOYHBIX MPOAYKTOB MACIMYHBIX KYJIbTYp

IToka3zarenn JIpuguoii skmbeix | Konommsuerd | Ilomconneunsii | CoeBblit

JKMBIX JKMBIX JKMBIX
Brnaxnocts, % 8,7 8,9 8,21 9,41

Cyxoe BemecTBo,% 92,3 91,1 91,79 90,59
Cerpotii sxup,% 5,36 6,97 18,5 5,8
Cripas xireTdaTka,% 10,06 24,7 17,0 7,3
Cerpast 30713,% 5,0 6,48 7,0 6,0
Ceipoii ipotens,% 33,31 33 36 36,0
B3B,% 37,57 18,95 13,5 35,9

W3 mpencTaBlIeHHBIX JaHHBIX TaOIAIb 1
BHIIHO, YTO HawOOJbIIIee COmEpKaHHE CHIPOTO
JKHpa B TIOJICOTHEUHOM U KOHOIUISIHOM JKMBIXaX,
HauMEHbIIIee COJACp)KaHUE KHUpa B JIbHIHOM
JKMBIXe. TakoM moka3aTellb Kak KieTdaTka
HAaUMEHBIINK B JIBHAHOM M COEBOM JKMBIXE,
HauOOJIBIINK MOKa3aTeslb KJIETYaTKH B KOHO-
IUITHOM JKMBIXE, YTO IPEMATCTBYET IIHUPOKOMY
WCIIOJIH30BAHUIO KOHOTUISTHOTO JKMBIXa B KOPM-
JIECHUHU CEIbCKOXO3IMCTBEHHOM NTHIBI. Takum
o0pa3oM, IFHSHOW JXKMBIX W3 JIbHAa Ka3aXCTaH-

ckoro coprta «Kocranaiickuit 11» MoxHO pac-
CMaTpUBaTh KaK MPOAYKT C TMOBBIIICHHON Oel-
KOBOM MUTATENBHOCTHIO, TIO CONEPIKAHUIO KIICT-
YaTKH JHHSIHOHN )KMBIX HMEET IPEUMYIIECTBa 1O
OTHONICHWIO K KOHOIUITHOMY XMBIXY H TIpH-
OJIMKAeT ero K >KMbIXaM IOJICOJTHEUHUKA U COU.

Beut omnpeneneH aMMHOKHCIOTOW COCTaB
Oenka JFHSHOTO YXMBIXa, KOTOPBIH CPaBHUM TI0
COOTHOIICHUIO aMHHOKHCIIOT C KOHOIULSTHBIM,
MOJICOJTHEYHBIM M COCBBIM JKMbIXaMu (TabiI. 2.).

Tabmuna 2 — CpaBHUTENBHOE COJIEPKAHNE AMUHOKHCIIOT B PAa3IMYHBIX KMbBIXaX MACINYHbIX KYJIbTYp

HaumeHnoBanue MaccoBas [10Ji1 aMIHOKHUCIOT, B%
nokasartesiei JIpasnoi | Konommsaueid | Ilomconueunsiii | CoeBBIH KMBIX
JKMBIX JKMBIX JKMBIX

AprusHuH 1,69 0,75 1,11 1,08
JInzun 0,79 0,35 0,83 0,45
Tuposun 0,98 0,41 0,14 0,19
deHunnanaHuH 1,07 0,41 0,13 0,15
IMuctupnna 0,89 0,37 0,42 0,44
JleWnmH 1,24 0,50 0,30 0,29
MeTHOHUH+TIUCTHH 1,33 0,54 1,58 2,1
Banun 0,88 0,37 0,09 0,13
[Tponun 0,98 0,40 0,22 0,26
Tpeonun 0,59 0,24 0,16 0,21
Cepun 0,59 0,24 0,16 0,19
AnaHuH 0,68 0,28 0,16 0,21
I'nunune 1,42 0,50 0,12 0,20

AHamm3upyst Tabmuity 2, BHAUM, YTO
JIBHSHOW KMBIX M3 JbHA Ka3aXCTAHCKOTO COpTa
«Kocranaiickuit 11» comepxut MOJIHBIA HAOOP
HE3aMEHUMBIX M 3aMEHUMBIX aMHUHOKHCIIOT.
He3zamMeHuMBIE aMHUHOKHCIOTBI HE CHHTE3H-
pYIOTCST B OpraHuU3ME CEeJIbCKOXO34MCTBEHHOU
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NTHUIIBI U SBISIOTCS OUYEHb BaXKHBIMH JJIS 3[0PO-
BbS CEIbCKOXO35MICTBEHHBIX MTHII.

Hamu ObuT  W3y4yeH BUTaAMHHHO-MHHE-
pabHBIN COCTaB KMBIXOB PAa3IHIHBIX MACIUYHBIX
KyJbTYp, KOTOPBIH TpUBeeH B Tabmuie 3.
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Ta6n1/1ua 3 — ButamMuHHO - MI/IHepaJ'ILHHﬁ COCTaB JXMbIXOB pa3JIMYHbIX MACIIMYHBIX KYJIbTYP

HaumeHoBaHue JIbHsIHOM Konomnsuenii | IlomconHeuHbIH CoeBrli
SKMBIX SKMBIX SKMBIX SKMBIX
Munepaibhble d5eMeHThl M1/100r:
Ca 331,5 203,45 311,1 244.0
Na 39,3 16,8 19,0 30,1
P 834,6 1624,46 1000 701,0
Fe, mr/xr 7,45 19,6 6,0 13,7
I He o6Hapy- | He oOHapy- He He
JKEHO JKEHO 00Hapy)KEHO 00HApYIKCHO
Zn, Mr/kr 5,64 9,8 8,0 5,06
K 1056,9 1202,6 1260 2490
Mg 509,6 676,2 198,0 306,1
Burtamuns: mr/100r:
A He obnapy- | He obHapy- He 0,04
JKEHO JKEHO 00HapYKEHO
E 0,015 0,036 0,009 0,014
B 1,24 0,39 0,53 0,691
B, 0,30 0,11 0,30 0,25
B; 3,13 0,179 1,28 2,59
Bs 0,37 0,166 0,66 1,97
Bs 1,82 0,196 1,031 0,569
By 0,37 0,036 He oGHapyxe- 0,30
HO
C 0,80 0,023 He o6napyxe- | He oOHapy-
HO JKEHO

KonnuecTBeHHBIN aHaIN3 MHHEPAIBHOTO
cocTaBa TOKa3all, YTO JIHSHOW >KMBIX U3 JIbHA
kazaxcTanckoro copra «Kocranaiickuit 11» xa-
PAKTECpU3YCTCA IMOBBINICHHBIM  COACPKAHUEM

KaJIbIUsl, HATPUs, OOraT BUTAMHUHAMM, OOJIBIIOES
coaepxaHue BUTaMuHOB B1, By, B3, Be, Bo, C.

Beuto onpeneneHo coiepikaHUE TOKCHY-
HBIX 3JICMEHTOB B JILHSIHOM JXMbIXE (Ta0J1. 4).

Ta6m/1ua 4 — COHGp)KaHI/Ie TOKCHYHBIX 5JICMCHTOB (MF/KF), B JIbHSIHOM JKMbIX€ M3 JIbHA Ka3aXCTaHCKOI'O copTa «Ko-

ctaHaiickni 11»

HaumenoBanue IIpenenbHO-A0MYCTUMBIE KOHLIEHTPALUU TOKCUYHBIX JIpnsiHOM
2JIEMEHTOB H TSKEJIBIX METAJUIOB B KOMOMKOPMAaXx, MI/KT JKMBIX
Cd 0,4 0,0052
As 30,0 0,0525
Pb 0,1 0,0340
Hg 0,1 0,0019

W3 Tabmuiel 4 BUANM, YTO CONEpIKaHHE
TOKCHYHBIX JJIEMEHTOB B JIBHSHOM >KMBIXE H3
JIbHa Ka3zaxcTtaHckoro copra «Kocranalickuil
11» He mpeBbIIIaeT HOPMBI.

OnHUM U3 HanOoJIee Ba)KHBIX U CIIOJKHBIX
BOIIPOCOB B IPOOJIEME KOPMIICHHS IITHI] SBJISIET-
cs pazpaboTka penentypsl KopmoB. Hopmupo-
BaHHE KOPMJICHUS CEIbCKOXO3IMCTBEHHBIX TTTHII
OCYUIECTBIISIETCS IO LIUPOKOMY KOMIUIEKCY IH-
TaTEJIbHBIX M OHOJOIHYECKH aKTHUBHBIX Be-
MIECTB. 37eCh OCHOBHBIM MPUHITATIOM SIBIISICTCS
MOJIHOE YJIOBJIETBOPEHUE MUIIEBBIX MOTPEOHO-
CTeH WBITUIAT-OPOUJICPOB 32 CYET MUTAHUsS 3TH-
MU KOMOWKOPMaMHU.
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DU3NONOTHYECKHE MPUHLIUIIBI KOpMmJle-
HUS TpeOyIOT, YTOOBl KOpMa OBUIM TOJHO-
LEHHBIMHU, TO €CTh CO/IEPKaJId BCE KOMIIOHEHTHI
MUTaHUs], HEOOXOUMBIE JIIsl HOPMaJILHOTO PO-
CcTa W KM3HEAEATEeILHOCTH opranm3ma. O0s3a-
TEJIbHBIM  YCJIOBHEM  SIBJIAETCS  cOalaHCH-
POBAaHHOCTh KOPMOB IO OCHOBHBIM 3JIEMEHTaM
nutaausg [5]. [ns anannsa peuentypsl KomOu-
KOPMOB JJIsl OpoiijiepOoB HaMHU HCIOJIb30BAIUCEH
cymectBytomiue I'OCTel u maHoBasi pelen-
Typa. IIpu pazpaboTke perenToB KOMOMKOPMOB
Ut OpOIIIEPOB HCHOJIB30BAINCH METOAMYECKHE
yYKa3aHus MO pacyeTy, PeKOMEHJAIMH IO Kop-
MOBBIM Tponykram PecmyOmmku Kazaxcras,
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WCTIONIB3YIOMIMECS B KOMOMKOPMOBOH MPOMBIIII- TaTENBHON IICHHOCTH KOPMOB JJisi OpOilyiepoB
JIEHHOCTH, CIIPABOYHHUKH 110 KOPMJICHHIO CEllb- MIPEJICTaBJICHBI B TAOIHUIE 5.
CKOXO3SHCTBEHHBIX NTHI. TpeOoBaHUSA IO ITH-

Tabnuna 5 — [Nokazarenu kadyecTBa KOMOMKOPMOB JIJTst OpPOIIepoB

[Tokazarenu Kombukopma s OpoitsiepoB B Bo3pacte
5-28 nHeit 29-56 nHeii
Oo6wmenHast sHeprust B 100r KoOMOMKOPMOB, KKaJl 285,6 281
Coipoit npoTteuH, % 22,9 20,5
Coipoii xup, % 6 4
CeIpast kiet4arka, % He Ooliee 4 3,8
Ca, %, He MeHee 1 0,9
P, % 0,9 0,8
Na, % 0,4 0,4
JIuzun, % 1,15 1,1
Metunonus + Luctenn 0,82 0,7
CoctaB KOHTpPOJBHOTO perenta KoMOH- HaxoAuTcss B AMaThHCKON obiactu, Mnmiickuit
KopMma it OpoitnepoB (Tabm. 6), MBI B3I Ha patioH, ceno YamaeBo.
nTutiedadpuke «Anaray-Kyc», KOTOpas

Tabnuna 6 — Penentbl KOMOMKOPMOB 115 OpoiinepoB, ucroisibzyemsie B TOO «Anaray - Kyc»

ITomHOpaMOHHBIA KOMOUKOPM
KoMnoneHTs! 1-28 nueit 29-56 nueit
Kykypyza 31,0 45,0
[Tmenuna 13,54 15,12
[Ipot coeBrlii 34,0 20,0
Pr10Has Mmyka 8,0 8,0
MsicokocTHast MyKa 7,0 5,0
Monoxkansuiigocdar 1,55 1,0
PacturensHoe Maciio 3,0 3,0
W3BecTHsIKOBasi MyKa 0,50 1,4
MeTtuonua 0,17 0,24
Conb 0,22 0,22
Ponozmm C-2 0,02 0,02
IIpemuxkc 1,0 1,0
Bcero, % 100 100
O6menHast sHeprus B 100r KOMOMKOPMOB, KKaJI 310,68 321,36
Cripoit ipotenH, % 26,61 21,18
CeIpast kieTdartka, % 3,42 2,88
JInzun, % 1,62 1,25
MeTunonuH + 1uctent,% 0,79 0,64
Ca, % 1,08 1,12
P, % 0,98 0,87
Na, % 0,39 0,38
[Ipoananmm3upoBaB Tabmmiyy 6, MOXHO Jns Toro, 4ToOBI B perentype KOMOH-
CKa3aTb, 4TO B pelente KOMOHKOPMOB st KOPMOB JIs1 OpOIIIEPOB 3aMEHUTH COEBBIH IIPOT
Opoitnepos, ucnonbp3dyeMbix B TOO «Amnaray - Ha JIBHSHOM >KMBIX, UCCIIEOBAIM XUMUYECKUM
KYC» BXOIAT TPAAULIHOHHO MCIIOJIb3YEMbIE COCTaBBI COEBOr'0 IIPOTA U JIBHSHOTO KMBIXa U3
KOpMa. JIbHa KazaxcraHckoro coprta «Kocrtanalickuii

11» (tabmn. 7).
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Tabmuna 7 — XuMuueckuid coctaB MOOOYHBIX MTPOILYKTOB MaCIHYHBIX KYJIBTYP

Xumuueckue CrIpbé
nokaszarenu, % Coesblif mpoT | JIBHSIHON KMBIX
Brnaxxnocts, % 8,3 8,7

IIporteun, % 42 .0 33,31

Kup, % 1,2 5,36

Kneruatka, % 7,7 10,06
3oma, % 6,8 5,0

BOB, % 34,0 37,57
OOMeHHast PHeprHsi, KKaJl 250 292
Ca, % 0,38 0,33

P, % 0,65 0,83

Na, % 0,05 0,039

JImzun, % 2,71 0,79
Metuonun+ [{ucreun, % 1,23 1,33

s oboramennss KOMOMKOpMa MakKpo- H
MHKPO3JIEMEHTAMH B OIBITHBIX peLenTax KOMOH-
KOpMa HCIIONIb30BAJIM TPEMUKC Ha OCHOBE
BEPMHUKYJIUTOBOTO HaIojHuTeNs. JlaHHBIA Iipe-
MHKC H3TOTOBJIEH C LIENBIO MOBBIICHUS COXPaH-
HOCTH #oza, o0oromeHnss KOMOMKOPMOB MHUKPO-
U MakpoIeMEeHTaMH, a Takke C LeNbio
YBEIMYEHUS] CPOKOB XpaHEHWs IIpeMukca. B
KadecTBe CTa0MIM3aTopa UCIIONb30BAIN BEPMHUKY-

mut, Opanm ero ¢ pazmepom dactury 0,1-0,5MM B
KoiamdecTBe 15-25% oT Maccel Homupa Kalus,
MPUMEHEHHE IIPEIIOKEHHOro Crocoda CcTaduin-
3allMi HOMUIOB JaeT BO3MOYKHOCTH TTOBBICHTH
COXpPaHHOCTb Hoza B npemukcax B 1,36-1,41 paza
Y YBEJIMYUTH CPOK UX XpaHeHus [6].

Hcxons w3 3roro ObUT pa3paboTaH perent
TIOJTHOPAIIMOHHOTO KOMOHMKOpMa JUtsi OpoiiepoB
(29-56 mHeit) ¢ BBOIOM JIBHSHOTO *KMbIXa (Tads. 8).

Tabnuna 8 — Penent noHOpaioHHOT0 KOMOMKOpMa JUisi OpOIepOB C BBOJIOM JKMBIXOB MacIMYHBIX KYJIBTYD

IToka3zarenu Penent PeneniTel OMBITHOTO MOTHOPAIIHOHHOTO KOMOUKOpMa
KOHTPOJIHLHOTO C 3aMCHOM COEBOTO MIPOTA Ha JIFHIHOM KMBIX
KOMOH-KOpMa 25% 50% 75% 100%
3aMEHOM 3aMCHOM | 3aMEHOH | 3aMEHOM
Kykypysa 45,0 45,0 45,0 45,0 45,0
TTmenua 15,12 15,12 15,12 15,12 15,12
CoeBblil IpOT 20,0 15,0 10,0 5,0 -
JIBHSHOM JKMBIX - 5,0 10,0 15,0 20,0
PriOHas myka 8,0 8,0 8,0 8,0 8,0
MscokocTHast MyKa 5,0 5,0 5,0 5,0 5,0
MoHoxansiuiidoc-dar 1,0 1,0 1,0 1,0 1,0
M3BecTHsIKOBas MyKa 1,4 1,4 1,4 1,4 1,4
PacTurenrHOe Macio 3,0 3,0 3,0 3,0 3,0
IToBapenHas couib 0,22 0,22 0,22 0,22 0,22
MeTtuonuna 0,24 0,24 0,24 0,24 0,24
Ponozum C-2 0,02 0,02 0,02 0,02 0,02
IIpeMukc Ha OCHOBE Mena 1,0
[Ipemuxc Ha ocHOBE 1,0 1,0 1,0 1,0
BEPMHUKYJIHATOBOTO HATIOTHHUTEIIS
Bcero, % 100,0 100,0 100,0 100,0 100,0
OobwmenHast sHeprus B 100r
KOMOHWKOPMOB, KKl 304,29 306,2 308,19 310,14 312,09
Ceipoit npoTeuH, % 22,44 21,8 21,17 20,37 19,84
Coipoit xxup,% 6,4 6,6 6,81 7,02 7,23
Celpas kiet4artka, % 3,47 3,58 3,69 3,81 4,01
JInzun,% 1,25 1,15 1,1 0,99 0,90
MertnoHuH + pcTenH, % 0,886 0,876 0,871 0,863 0,856
Ca, % 1,477 1,475 1,474 1,4735 1,4730
P, % 0,950 0,9554 0,9614 0,9664 0,9724
Na, % 0,38 0,38 0,38 0,37 0,37
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AHanu3upys TabmuIy 8, MOKHO CAeaTh
BBIBOA 4YTO B pelentax KOMOMKOpMax Majs
OpoiinepoB (Bozpacta 29-56 naHeii) uTO, MpH
3aMeHe coeBoro mpora Ha 25-50% JIbHSIHBIM
XKMBIXOM U3 JIbHAa Ka3aXCTaHCKOIO copTa
«Kocranaiickuit  11» oOMeHHas »dHeprus B
ONBITHBIX KOMOU-KOpMAax YBEIHYMBAETCS, a
COJIep)KaHUE CHIPOTO IMPOTEHHA YMEHbILIAETCH,
HO cooTBercTByeT TpeboBanmsim HT/[, a mpum
3aMeHe CcoeBOoro Impora Ha 75% JBHSHBIM
KMBIXOM U3 JIbHAa Ka3aXCTaHCKOTO copTa
«Kocranaiickuit 11» cozgepkanue ChIporo
nporeuHa coctaBmsio  20,37%, dUro He
COOTBETCTBOBAJIO TpeOOBaHUSIM I'OCTa.
Hcxons u3 3T0r0, ONTUMAIbHBIM Ba-pPUAHTOM
SBISIETCS. 3aMEHa B peLenType KOMOH-KopMma
st OpoiiepoB coeBoro mpora Ha 25-50%
JBHSHBIM JKMBIXOM M3 JIbHA Ka3aXCTAHCKOI'O
copra «Kocranaiickuit 11».

Cemena npHa mH000OTO COpTa W THIIA, a
TaKXe TMPOAYKTHl €ro mnepepaboTKu coaepikat
cneun(UUecKd TIMKO3UA JHHAMapuH. OTO
AHTUIHUTATENFHOE BELIECTBO HE BCACHIBACTCS B
KENyJOYHO-KHIICYHOM TPaKTe IKUBOTHBIX U
NTHLBI U POXOANUT TPAH3UTOM IPH MOMATAHUU
B OPTaHU3M C KOPMOM.

B pabore npodeccopa JL.MU.ITogoben [7]
OTMEYEHO, YTO TMPU CMEUIMBAHUM JILHSIHOTO
KMbIXa ¢ TEIION BOAOH depe3 2-3 yaca B HEM
aKTUBHM3UpYeTcsl cneuuduyueckuii pepmeHT -
Ha3a, CIIOCOOHBIN paclIeNUTh TIIUKO3H] JIMHaMa-
PHH 0 CHHWJIBHOM KHCIIOTBI, KOTOpasi CIIOCOOHA
BBI3BaTh TSDKENIbIE OTPABJICHHS CEIBCKOXO3SMC-
TBEHHBIX JKMBOTHBIX © nrull. OJHaKO mpu
temnieparype 60°C 1mMHA3a TIONHOCTBIO TepsiET
CBOIO aKTHUBHOCTb, a, 3HAYUT, I'PaHYJIMPOBAHHUE
KOMOHMKOpMa JIeJlaeT TOTOBBIA TMPOAYKT abco-
JFOTHO O€30MaCHBIM C TOYKH 3PEHUS IPHCYTCTBHS
AHTHUITUTATENIBHBIX HYTPUEHTOB JIbHSHOTO )KMBIXA.

B cBmBH ¢ otM ObUIM  TPOBEICHBI
WCCIIEIOBAHUSI TI0 TPaHYJIHPOBAHHIO OTBITHBIX
KOMOHKOPMOB C HCIIOJIb30BaHUEM >KMBIXa JIbHA
KazaxcraHckoro copra «Kocranadickuii 11».
PanmoHanbHbIe yCIIOBUS TPaHYIHPOBAHHS TIONTY-
YUIM  KCIIEPUMEHTAJIbHO-CTATUCTUYECKUMH  Me-
TOAaMH, OBUIM OINpPEACNICHbl PEXHUMBI T'PaHYIH-
POBaHUS PACCHITTHBIX KOMOUKOPMOB.

I'panynupoBaHue pacChITHBIX KOMOH-
KOPMOB IPOBOAMIM Ha KOMOMKOPMOBOM 3aBOJIE
ntunedabpuky «Anatay-Kyc», ¢ 3aMeHOH B pe-
IenType KOMOWKopMa it OpOHIepOB COE-BOTO
mpora Ha 50% JBHSAHBIM KMBIXOM, C HC-
MOJIb30BaHUEM OINTHUMAIBHBIX MApaMETPOB Ipa-
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HYJIMPOBaHUsI, MOJYYEHHBIX C TIOMOLIBIO Mare-
MaTHYECKOTO  MOJEIHMPOBAHUS:  PACCHIITHbIC
koMOukopMma yBmaxusim 1n0 20%, oTBona-
JKUBAJIM B TEYEHHUE & 4acoB.

3akniouenue, 661600bl

Takum o00pa3oM, IOJy4YeHHBIE PE3YIlb-
TaThl AaHAJM30B XUMUYECKOI'O COCTaBa JILHIHOTO
JKMBIXa M3 JIbHA Ka3axcTaHckoro copra «Kocra-
Havickuii 11» moka3amu, 9TO JIBHSHOM >KMBIX
SBJISIETCS BBICOKOPHEPTETHUECKUM H TIPOTEHHO-
BBHIM KOMIIOHEHTOM PallMOHOB AJISI CEBCKOXO-
3IMCTBEHHBIX ITHILI.

Hcnonb3oBaHue JBHSHOTO JKMbIXa B
KOPMJIGHHH CEJbCKOXO3SMCTBEHHBIX NTHUI] MO3-
BOJIUT cOalaHCUPOBAaTh HE TOJBKO PALMOHBI I10
0enKy, HO M 3aMEHUTh AOPOTOCTOALINE HM-
MOPTHBIE JO0ABKH MECTHBIMH HCTOYHHUKAMHU
Oernka, MO3TOMY HCCIIEOBAaHMS B 3TOM HAIpPaB-
JICHUU SIBIISIIOTCSI AKTYaIbHBIMU.

B peuentax koMOWKOpMOB mjsi Opoii-
nepoB (Bo3pacta 29-56 mHeli) 3aMeHa COEBOTO
LIpOTa HAa JIBHSIHOM XKMBIX M3 JIbHA Ka3aXCTaH-
ckoro copta «Kocranaiickuii 11» B xonuuectse
25, 50% u mpeMuKca Ha OCHOBE BEPMHKYJIUTO-
BOT0 HAITOJHUTENS MOKa3alld, 4TO, IIPU 3aMEHE
coeBoro mpota 25-50% JbHSIHBIM XMBIXOM H3
JpHa KazaxcraHckoro copra «Kocranaiickuit
11» oOMeHHasi PHEPrusl B OMBITHBIX KOMOUKOP-
MaxX YBEIMYUBACTCS, a COAEPKAHHUE CBIPOTO
MpPOTEMHAa  YMEHBIIAETCS, HO COOTBETCTBYET
tpeboBanusm HT/I.

[IpoBeneHHbIE HCCNEIOBAaHUS W MOZE-
JMPOBaHUE MpoIecca IPaHyIUPOBAHUS PACCHIII-
HOT'0 KOMOWKOpMa TI03BOJIMIIN BBIACHUTH Xapak-
TEp BIMSHUS €ro BIXHOCTH W JJIUTEIBHOCTU
OTBOJIA)KMBAHUsI HAa KaueCTBO I'PaHyJ, a TAKXKe
OTIPEJICNIUTh ONTHUMAIbHBIE PEKUMBI TPaHyIIHU-
poBaHUs, oOecreyuBarolIfe HOPMHpPYEMbIe
KPOLIMMOCTB 1 pa30yXaeMoCThb TpaHyl.

I'panynupoBaHue pacchIHBIX KOMOU-
KOPMOB MPOBOJMIN Ha KOMOMKOPMOBOM 3aBO/IE
ntunedadbpuku «Anatay-Kyc», ¢ 3aMEHOH B pe-
LEeNnType KOMOMKOpMa Ui OpOHIEpOB COE-BOro
mipota Ha 50% JBHSIHBIM )KMBIXOM, C UCIIOJIB30-
BaHMEM OITHUMAJbHBIX ITapaMETPOB IPaHYIHPO-
BaHMsI, TOJYYEHHBIX C MTOMOIIBI0 MaTeMaThye-
CKOTO MOJICIIMPOBAHUSI: PACCHITHbIE KOMOUKOP-
Ma, yBiIaxHsum 10 20%, OTBOJA-)KUBAJIA B Te-
YeHHE § YacoB.



AJIMaTBI TEXHOJIOTHSIBIK YHUBEPCUTETiHiH Xabapmbichl. 2022, Nel.

CIIMCOK UCITOJIb30OBAHHOM JIUTE-

PATYPBI:

1. Eropos U.A. Hayunsie pa3paboTku B o0ma-
CTH KOpMJICHHA NTHUBI // [ITHIIa ¥ NTHIENpOIYKTHI.
—2013. — Ne5. — C. 8-12

2. TexHONIOTHS BO3JAEIBIBAHUS MACITUYHBIX
KYJIBTYp Ha Cesepe Kazaxcrana.
https://baraev.kz/statya/427-tehnologiya-
vozdelyvaniya-maslichnyh-kultur-na-severe-
kazahstana.html 26.11.2018.

3. lImakor II., IllabGamoBa E., Manbues A.,
Manbuesa H. JIbHSHOM XMBIX B KOPMIJICHHH Opoiiie-
poB // TItuneBonctBo. —2009. —Ne 8. — C. 20-21.

4. Capuenko B.C. Mcmonp3oBaHue ceMsSH H
KMBIXa JIbHA B KOMOMKOpMax M  IIBITUIAT-
OpoiimepoB: aBToped. HOWUC. KaHO. C.-X. HayK:
06.02.02. — Ceprues Ilocan, 2009. — 173 c.

5. Pacuernsie pementel koMOukopmoB, BBl u
KOK s cenbCKOX03SMCTBEHHBIX )KUBOTHBIX U MTHUIIBI
Ha IV xBapran 1990 roma. MuHHCTEpPCTBO XJ1I€00TIPO-
nykroB Kazaxckoit CCP. Anmartel, 1990.-30c.

6. Iat. 2020/1183.2 Pecnyonuka Kazaxcran.
Crioco0 crabuiu3anuy HOIUIOB B IPEMHUKCAX C HC-
nosip3oBanueM Bepmukyiauta / C.T. JKuenOaesa,
AM. EpmykanoBa; bron. No 5982;
omy61.16.04.2021.-3c.

7. Ilomo6en JI.W. JIbHAHO KMBIX — IIOITOJIHSET
aCCOPTUMEHT OCNKOBBIX JT00ABOK ISl JKUBOTHBIX H
rraE! // DhheKTuBHOE KUBOT-HOBOACTBO. —2019. —
No5(153). — C.46-48.

UDK 637.05
IRSTI 65.63.91

REFERENCES

1. Egorov I.A. Nauchnye razrabotki v oblasti
kormleniya pticy // Ptica i pticeprodukty. — 2013. —
No5. — 8. 8-12 (in Russian)

2. Tekhnologiya vozdelyvaniya maslich-nykh
kul'tur na Severe Kazakhstana.
https://baraev kz/statya/427-tehnologiya-
vozdelyvaniya-maslichnyh-kultur-na-severe-
kazahstana.html 26.11.2018. (in Russian)

3. Shmakov P., Shabashova E., Mal'cev A.,
Mal'ceva N. L'nyanoj zhmykh v kormlenii brojlerov //
Pticevodstvo. —2009. —Ne 8. — S. 20-21. (in Rus-
sian)

4. Savchenko V.S. Ispol'zovanie semyan i
zhmykha I'na v kombikormakh dlya cyplyat-brojlerov:
avtoref. dis. kand. s.-kh. nauk: 06.02.02. — Sergiev
Posad, 2009. — 173 s. (in Russian)

5. Raschetnye recepty kombikormov, BVD i
KOK dlya sel'skokhozyajstvennykh zhivotnykh i pticy
na IV kvartal 1990 goda. Ministerstvo khleboproduktov
Kazakhskoj SSR. Almaty, 1990.-30s. (in Russian)

6. Pat. 2020/1183.2 Respublika Kazakhstan.
Sposob  stabilizacii  jodidov v  premiksakh s
ispol'zovaniem vermikulita / S.T. Zhienbaeva, A.M.
Ermukanova; Byul. Ne 5982; opubl.16.04.2021,-3s. (in
Russian)

7. Podobed L.I. L'nyanoj zhmykh — popolnyaet
assortiment belkovykh dobavok dlya zhivotnykh i pticy
// Ehffektivnoe zhivot-novodstvo. —2019. — Ne5(153).
— S.46-48. (in Russian)

https://doi.org/10.48184/2304-568X-2022-1-49-53

STUDY OF THE QUALITATIVE COMPOSITION OF COMBINED MILK

'G.A. KOZHABEKOVA*, 'R.B. MUKHTARKHANOVA ,>A.U. SHINGISOV

(* Almaty Technological University, Kazakhstan, 050012, Almaty, Tole bi st., 100
2 South Kazakhstan State University, Kazakhstan, 160012, Shymkent, Tauke Khan av., 5)
Corresponding author email: guldana20.14@mail.ru*

The article presents the results of a study of combined milk. According to the organoleptic evaluation,
combinations of cow's and mare's milk were selected in the ratio of 50:50 and 80:20, according to the revealed
Dhysico-chemical indicator, a positive evaluation of the combination of 80:20 was given. When determining the
combined milk in a scanning electron microscope, an improvement in the mineral composition was observed. It
was found that in the composition of combined milk, the sodium content increased by 7.38%; potassium 3.41%;

chlorine 15.12% compared to natural milk.

Key words: cow's milk, mare's milk, combined milk, organoleptic assessment, physicochemi-
cal properties, mineral composition of combined milk.
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APAJIAC CYTTIH CATIAJIBIK K¥YPAMbBIH 3EPTTEY
'T"A. KO)KAREKOBA*, 'P.5. MYXTAPXAHOBA, °A.Y. IIIMHTUCOB

(! AIMAaTBI TEXHOJOTHSIBLIK yHuBepeuTeTi, Kazakeran, 050012, Anmartsl K., Teure 6u komur.,100
2 M.OyesoB arbingarsl Onrycrik Kazakeran ynusepeureri, Kazakeran, 160012,
IIbIMKeHT K., Tayke XaH naHr.,S)

ABTOP-KOPPECTIOHACHTTIH AIEKTPOHIBIK romTackl: guldana20.14@mail.ru*

Maxanaoa kypamoac cymmi 3epmmey Hamudicenepi Kenmipineen. Opzanonenmukanvlk oOazanay
ooutvinwa cuvlp men oue cyminen 50:50 rncone 80:20 Kamvinacvln0a KOMOUHAYUATADP MAHOAIObl, AHLIKMAI2AH
duzukanvik-xumuanovlk xopcemkiwt oOoiivinuia 80:20 xomobunayuaceina oW 06aza 0epindi. Apanac cymmi
DPACmpPabIK INEKMPOHObl MUKPOCKORMA AHBIKMAY Ke3iH0e MUHEpandvl KYpamMHblH dcaKcapyvl OaiKanoul.
Apanac cymmin Kgpamvinoa nampuii monuwiepi mabuzu cymnen canvicmoipanoa 7,38% - a; kanuii 3,41% - 2a;
xaop 15,12% - 2a apmkanst aHblKmanobwl.

Herisri ce3gep: cubIp cyTi, Ome cyTi, Kypamaac cyT, OPraHoJIeNTHKAJIBIK 0ara, (u3nKa-
XUMMAJIBIK KacHeTi, KypaMaac CyTTiH MUHePaJIAbl KYpaMbl.

HUCCIEJOBAHUE KAYECTBEHHOI'O COCTABA
KOMBUHHUPOBAHHOI'O MOJIOKA

'T"A. KOJKABEKOBA* ' P.b. MYXTAPXAHOBA, *A.Y. IIIMHT UCOB

(! AnMaTHHCKHIT TeXHOIOrHYecKHii ynuBepeuter, Kazaxcran, 050012,

r. Aimarsl, yJ. Toae 6u, 100
2J0xno-Kazaxcranckuii ynusepeurer umenn M.Ayesosa, Kazaxcran, 160012,
r. lbiMkenT, np.Tayke Xana, 5)

DJeKTpoHHas 1Mo4Ta aBTopa KoppecnonaeHnra: guldana20.14@mail.ru*

B cmamuve npusedenvl pezynvmamul ucciedo6anus Komounuposannozo monoka. Ilo opzanonenmu-
4eCcKoll OUeHKe 8blOPAHDBL KOMOUHAUUU U3 KOPOBbE2o U KOObLIbezo0 MONoKa 6 coomHowienuu 50:50 u 80:20, no
GbIAG/ICHHBIM (PUUKO-XUMUYUECKUM CEOLICHEam O0aHa noJodcumenvrnas ouenka komounayuu 80:20. Ilpu
onpeodeneHuu KOMOUHUPOBAHHO20 MOJIOKA 6 PACIPOGOM INEKMPOHHOM MUKPOCKONnE HADI00AN0Cy YayuuieHue
MUHEPANbHO20 COCMAsa. YCmanoeieHo, 4mo 6 cocmage KOMOUHUPOGAHHO20 MOJIOKA COOePIHCAHUue HAMpUus
nosvicunoce na 7,38%; kanua 3,41 %; xnopa 15,12% no cpaguenuro ¢ HamypaibHbvim MOTOKOM.

KuarwueBbie cjI0Ba: KOpPOBbEe MOJOKO, KOObLIbe MOJIOKO, KOMOMHMPOBAHHOE MOJIOKO,
opraHojienTu4yeckasi oleHKa, Gu3nKo-xuMU4ecKue CBOMCTBA, MUHEPAJIbLHBIA COCTAB KOMOUHUPO-
BAHHOTO MOJIOKA.

Introduction different farm animals. A common combination

Currently, milk and dairy products are in of cow’s milk with goat’s and cow’s milk with
stable demand among the population of not only mare's milk became favorite for some people.
Kazakhstan, but also foreign countries. All over When milk combined, each of their useful prop-
the world, cow's milk is used as a raw material erties enrich general mineral composition of the
for fermented milk products [1]. Along with product [3].
cow's milk, mare's milk is also consumed, which In recent years, interest has increased in
is not inferior in nutritional value to other types the use of mare's milk in the production of con-
of milk. Mare's milk is a highly valuable food sumer products. Technologies of yoghurts, sev-
product for people of all ages. It has a high bio- eral fermented milk products of mass consump-
logical value and digestibility [2]. tion in a therapeutic and prophylactic purposes,

Due to the fact that cow's milk contains as well as curd paste for baby food based on
casein, usage of it in a daily diet is contraindi- mare's milk have been developed [4].
cated for many consumers. Nowadays scientists Due to the unique properties of mare's
have developed combined milk obtained from milk, high biological value, low fat content and
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easy digestibility, mare's milk can be used as
raw material to produce fermented milk product
of functional orientation [5].

The aim of this work is to study the quali-
tative composition of combined milk.

The object of the study was samples of
cow's milk with a fat content of 2.5%, and
mare's milk purchased from FE "Dikhankol".

Materials and Research Methods

Studies of the acidity and density of milk
were carried out using standard methods, ac-
cording to GOST R 54669-2011 and GOST R
54758-2011.

Table 1- Results of organoleptic evaluation of combined milk

Physicochemical properties of milk were
determined using a milk analyzer Laktan-4.

The organoleptic assessment of the com-
bined milk was carried out in accordance with
GOST ISO 8589.

The mineral composition of the combined
milk was studied using a scanning electron mi-
croscope (SEM).

Main part

Results and their Discussion

The results of the study of the organolep-
tic evaluation of combined milk are presented in
the Table 1.

Feature Combination options for cow and mare’s milk
50: 50 60: 40 70 :30 80: 20 90 :10
Consistence Liquid, Liquid, Liquid, Liquid, Liquid,
homogeneous homogeneous homogeneous homogeneous homogeneous
Taste and Tastes like milk | Tastes like milk | Has a taste close to Has a Has a
smell and mare's milk, | and mare's milk, | milk, with a slight | characteristic characteristic
smells slightly of | smells slightly smell of mare's milky taste, milky taste,
mare's milk. Has of milk milk. Feels the slightly mare's | slightly mare's
a sweet taste distinct taste of milk smell. milk smell. The
cow's milk Milk taste taste of real milk
Color With a blue shade | Slightly creamy Creamy shade Creamy shade | Creamy shade
shade

Analysis of the tabular data of organoleptic
indicators indicates that of the considered combi-
nation options, the greatest preference was given
to the options for the combination of cow and
mare's milk 80:20 and 50:50.

The results of the study of the physico-
chemical parameters of the combined milk vari-
ants of the combination of cow and mare's milk
80:20 and 50:50 are presented in Table 2.

Table 2. Comparative indicators of physical and chemical indicators of combined milk of the studied objects.

Indicators Cow’s milk [9]. | Mare’s milk [10]. Combined milk

(cow’s and mare’s)

50:50 80:20

Mass fraction of fat, % 3,5-3,8 1,6-1,9 3,1 2,5
Mass fraction of protein, % 3,0-3,3 1,8-2,0 3,4 3,8

Density kg/m> 1029-1,030 1030-1032 1029,74 | 1024,74
Acidity °T 16-18 67 14 16
(SOMO), % 8,9-9,0 8,5-9,0 8 8,5

Comparative analysis of the physicochemi-
cal properties of the studied types of milk shows
that of the most acceptable combination option is
the 80:20 ratio, which is confirmed by the conclu-
sions made on organoleptic indicators.

Mare's milk has easily digestible albumin,
finely dispersed fractions of casein and globulin,
since in cow's milk there are 85% casein and
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15% albumin in 100 parts of proteins, casein
and albumin are equally in mare's milk, there-
fore it is considered albumin and easily digesti-
ble [9].

The results of studying the mineral compo-
sition of combined milk ash and its spectrum ob-
tained using SEM are shown in Fig. 1.
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Fig. 1 Ash structure (a) and milk spectrum

(@)

T T T T
1 2 3 4

Nonkas ukana B354 wan, Kypcop: 0.000 (=]

The results of processing the spectral analysis of combined milk in the form of a diagram are pre-

sented in Fig. 2.

Fig 2. Diagram of the mineral composition of cow and combined milk

Mineral composition
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Na, % K, % Ca, %

Actual indicator (in ash) cow's milk

Comparative analysis of the data shows
that as a result of the combination, the mineral
composition of the new type of milk has
changed: for example, in the composition of the
combined milk, the sodium content increased by
7.38%; potassium 3.41%; chlorine 15.12%
compared to natural milk, but at the same time it
can be seen that there was a decrease in calcium
by 7.29%; phosphorus by 1.65%; sulfur by
13.75%; magnesium by 15.21%.

Conclusions

Based on the research conducted, the fol-
lowing conclusions were drawn:

- from the point of view of organoleptic
characteristics and physicochemical properties,
the most acceptable variant of the combined
composition of cow's milk with mare's milk is
their ratio 80:20;

- as a result of the combined composition
of cow's milk with mare's milk, the mineral
composition of the product improves. At the

S, % Cl, % Mg, %

Actual indicator (in ash) combined milk

same time, it can be noticed that the sodium
content has increased, which allows to improve
the acid-base balance of the body, an increase in
potassium helps to supply the brain with oxygen
and raise immunity, and a slight decrease in
trace elements such as potassium, phosphorus,
magnesium depends on the fodder base.
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MEKTEII KACBIHIAT bl BAJIAJIAP/IbI TAMAKTAH/IBIPY YIIIH OCIMAIK
AKYBI3bIH KOCHIII HICTPUITEH ITYXBIK TEXHOJIOI'UACBIH KETUIAIPY

'M. K. KAJTI*, 'CJ]. TOKAEB, 'C. OJITAHYJIBI

I(«C.Ceiipymun arpinaarsl Kazak arpoTexHuKkaiblK yHuBepceuTeri», Kazakeran,010011,
Hyp-CyJaras K., ZKenic ganr.,62)
ABTOp-KOPPECTIOHACHTTIH AIEKTPOHIBIK momTackl: madinakalieva@bk.ru*

Maxkana mazmynsl Kaszipei maoazel 0apablK KO2AM CANAYAmMmubl OMIp CAIMbIH  HACUXAMMAll-
mulHObIZLIMEH mblebl3 Oaitnanvicmel. byn yeimea em onimoepinin epexkuie Manvizvl dap — Oypvic MamMaxKmany
oa cananaovl. OHIMHIN peuenmypacsln OHOIpY OApbLICLIHOA He2i32i wuKizam Ko3i peminde Kyc emi jcoHe Oe
OCIMOIK aKyvl3bl pemiHOe HCACLIMBIK YHbl KOJNOGHLLIAObL. 3epmmey 0apbiCblHOA HCACLIMBIK AKYbI30bl
wuKizammol RaiOanaHy Kesinoe, em IMYIAbCUAIAPLIHGIY, MYPAKMBLIbIZBIHGIY, apmysl, a1 Mmail yaeci
meomenodezeHi jcane oHimoepoezi aKyvl3 yaeci apmkKanoblzbl AHbIKMAN0bl, OY1 X0necCmepul KYpamblHbIH JHCoHE
OHIMOEPOIH Jicannvl IHEPEMUKANLIK KYHOBLIbIZOIHbIH MOMeHOeyiH Kammamacovl3 emedi. byn pemme
OHIMOEPOIH aMuH KblUKBUIObIK KYpamovl meHzepinedi, KOHCUCHMEHUUA HCAKCapaobl, WbIZbIMbl YA2aAA0bl.
3epmxananvlk 3epmmey OapviCbIHOA YCHIHBLIZAH OHIMHIN aKybl3, Mail, KoMipcy ynaeci, bla2an icoHe
Humpummiy maccanvlk yaeci auvlKmanovl. KacvlmvlKk yHbl Kocblizan OHIMHIN  yazici  Kypolibin,
O0pP2aHONENMUKATBIK 3epmmey0eH Ommi.

Heri3zri ce3mep:er mMKIi3aTbl, 6CIMAIK aKYbI3bl, KACBIMBIK YHbI, MEKTeNl KACBIHIAFbI
0aJsiajap, akybI3, Maii, kemipcy.
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COBEPHIEHCTBOBAHME TEXHOJIOT' MU BAPEHOM KOJIBACBI C
JOBABJIEHUEM PACTUTEJIBHOI'O BEJIKA JJISA IIMTAHUA JETEU
HIKOJIBHOI'O BO3PACTA

'M. K. KAJIH* 'C . TOKAEB, 'C. OJITAUYJIbI

!(«Ka3zaxcknii arporexaudecknii ynusepeuter um. C.Ceiidpymna», Kazaxcran, 010011,
r.Hyp-Cyaran, np.’Kenic 62)
DJekTpoHHas Io4Ta aBTopa-KoppecrnonaenTa: madinakalieva@bk.ru*

Cooepiicanue cmamovu MECHO C6A3AHO C HEM, YMO 6Ce COBPEMEHHOe 00ulecmeo nponazanoupyem
300poenlii 00pa3z sxcusnu. Ocoboe 3Hauenue 015 IMO20 HOHAMUA UMEIOM MIACHbIE RPOOYKMbL — RPAGUTNBbHOE
numanue modice cuumaemcs. B kauecmee 0CHO6HO020 uCMOUHUKA CHIPbA NPU NPOU3BOOCHGE PEUEHMYDPbL
NPOOYKUUU UCHOIB3YEMCA MACO NMUNDL, 4 MAKIICE YeUeGUUHAs MYKA 6 Kavecmee pacmumenbHozo oeika. B
X00e ucciedosanus Ovlii0 yCMAaHos1eHo, YMo HPU UCHOIb306AHUU DEIKOBO20 CbIPbSL U3 YeueaUUbl HOGLIULALAC
CMAadUIbHOCMb MACHBIX IMYIIbCUIL, @ 00JI51 HCUPA CHUICATIACL, 0011 DelKa 6 RPOOYKMAX HOGbIULANACH, YO
00ecneuueano cHudCeHUue COO0EPIHCAHUA X01eCmepuna u odujell Inepzemuyeckoil yennocmu npodykmos. Ilpu
IMOM Oanancupyemcs amMuHOKUCIOMHBLIL COCMA8 NPOOYKMOG, YIYyHuiaemca KOHCUCIEHUU, YUY UBACM
6bIx00. B x00e nabopamopnvix uccnedoséanuil Ovina onpeoeneHa Maccosas 0011 OenKa, Hcupa, yzneeooos,
enazu u Humpumoe 6 npeonazaemom npooykme. Chopmupoean obpazey npodykma ¢ 4edeeuuHOUl MyKoil,
KOMmOpblil npowien 0p2anoienmuyeckoe ucciedosanue.

KuarwueBble cii0Ba: MSICHOE CbIpbe, PACTUTENbHbIH 0€JIOK, Ye4YeBHYHAsl MYKa, JAeTH
IIKOJIBHOI0 BO3PacTa, 0eJI0K, KUP, YII1eBObI.

IMPROVING THE TECHNOLOGY OF BOILED SAUSAGES WITH THE ADDITION
OF VEGETABLE PROTEIN FOR THE NUTRITION OF SCHOOL-AGE CHILDREN

'MK. KALI* 'S. D. TOKAYEV, 'S. ALTAIYLY

(«Kazakh Agrotechnical University named after S.Seifullin», Kazakhstan, 010011,
city of Nur-Sultan, Zhenis Ave., 62)
Corresponding author e-mail:madinakalieva@bk.ru*

The content of the article is closely related to the fact that all modern society promotes a healthy lifestyle.
Meat products are of particular importance for this concept-proper nutrition is also considered. Poultry meat is
used as the main source of raw materials in the production of product formulations, as well as lentil flour as
vegetable protein. During the study, it was found that when using protein raw materials from lentils, the stability
of meat emulsions increased, and the proportion of fat decreased, and the proportion of protein in the products
increased, which ensured a decrease in cholesterol and the overall energy value of the products. At the same
time, the amino acid composition of the products is balanced, the consistency improves, and the yield increases.
In the course of laboratory studies, the mass fraction of protein, fat, carbohydrates, moisture and nitrites in the
proposed product was determined. A sample of the product with lentil flour was formed, which underwent or-
ganoleptic examination.

Key words: poultry meat, vegetable protein, lentil flour, school-age children,protein, fat,
carbohydrate.

Kipicne nrimiri okui Oadikanaznpl. TamMakTaH aKybI3IbIH

MekTen >kachIHAAFbI OaanapblH TaMaK- JKETKUTIKCI3 TyCyl JCHE CalIMarbIHBIH TOMCH-
TaHybIHA €pEKIe Hazap ayaapy KepeK IercH JeyiHe, OecydiH OaceHieyiHe, IMCUXUKAIbIK
oiiiambiH. bananap panyoHbBIHAA aKybI3AapablH JlaMybIHa, UMMYHUTETTIH TOMEHICYIHE OKEJIe/Ii.
xeticeymimiri 12-20%-ra Oaiikanagsl, Maii- JKanyap TekTec aKybI3 Killli )KacTarbl Oananapia
Japapl TYTHIHY IIaMaiibl ocTi, Oipak Oy perrte 65-70%, MekTenm jkacTarel Oajamapga — OCHI
OapIIbIK JKacTarbl OagaiapablH e19yip OeJiriHae TaraMJIbIK 3aTThIH TOYJIIKTIK HOpMachIHbIH 60%-
JTOpYMEHJIEPli, MUHEPAIIbIK 3aTTapibl KOHE BIH Kypaybl THIC. AJIMACTBIPhUIMANTHLIH aMUH-
0acka Ja MUKPOHYTPHUEHTTEPIIH >KETiCHey- KBIIIKBUIIAPBIHBIH, ~ TEHrepiMAuTiri  OOWbIHINA
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Oamanap JKachIHIArbl aKybl3 TaFaMbBIHBIH C€H
JKaKChl OHIMI CYT JKOHE €T OHIMAepl OOIbIT
caHaiambpl. AKybI3Fa TOYTIKTIK KaKETTUTIK Oaia-
HBIH J)KaChbIHA OAMIaHBICTHI. | KT JIHE caJl-MarbIHA
aKyBI3IBIH KKETTI Meepi periaae: 1 xactad 3
JKacKa JieiinTi Oanmamapra — 4 1; 4-6 )xac — 4-3,5
r; 7-10 )xac — 3 1; 11-13 )xac — 2,5-2 r; 14-17
’kac — 2-1,5 r Oonbin caHamamel. SIFHU, OyII
JKepae OalaHbIH Kachkl HEFYpJBIM Kimn Ooica,
aKybI3 MeJILEPIH COFYPIBIM KeOipek Memmepe
KOJIZIaHy JKeH OOJIbIN caHaa sl [1].

Kasipri Tamma OTaHABIK €T OHIMACPiHIH
ACCOPTHMEHTTEepiH KOeOeWTy, OHBIH ImIiH[Ie
MEKTCIl  aChIHAarbl  Oamanmap  palOHBIH
OaphIHIIIA JKaKCApTHII, Camaibl OHIM OHIIPY
©3eKTi Macelenep i Oipi 0oJbIT TaObUTAMEI, €T
OHJIIPICIHIIE TaFraMJbIK KYHJBUIBIFBI >KaFbIHAH
0anaHCTBl EpeKUICNICHIeH IIYKBIK OHIMAEPIH
OH/IIPY MaKCaThIHJa MaruCTPIIiK TUCCEpPTAIIHSIFa
coiikec «MeKTen JKachIHIAFbl  Oaslanapabl
TaMaKTaHABIPY YIIIH ©CIMIK aKybI3bIH KOCBII
MICIPIITeH MIYKBIK TEXHOJOTHSICHIH KETUAIPY»
aTThl MAKAJIACHI YCHIHBUTBIM OTHIP.

OniMi eHIipy GapbIChIHAA HETI3r1 MIKKi-
3aT Ke3i peTiHAe KYC €Ti )KoHE JIe 6CIMIIK aKybI-
3Bl PETIHJIC KACBIMBIK KOMITO3HUIIUACH KOJIIaHbI-
JIBITBIHBIH aTall KeTKEH eH. TaybIK eTiHiH Kypa-
MBIHZA KbI3bUI JKOHE aK TYCTI eTTepiHzae, a3
MemIepae TaOWFH TIIOTAMHUH KBIIIKBUIBI Oap,
KYpaMbIHIa a30T JoHe 3(up Maimapel Oap,
ojlap eTke epekie wic Oepeni. YKacauapl oM
KYIICHTKIIITepre KaparaHjaa, TaOUFH TIyTamat
a3 MeJIIep/e  ar3aJiaFbl  TOTBIFY-KaJIbIHA
KEJTipy MpoIecTepiH PETTEeH/Ii XoHe OapIbIK ac
KOPBITY JKyHeciHiH (acka3aH, imiek, OaysIp,
VHKBI 0€31) KYMBICBIH OeJceHmipeni, amxam
aF3aChIHBIH HETI3r KYPBUIBIC 3JIEMEHTI, acipece
0aJia )KachIH/Ia MaHBI3/IbI, a1 aK TAybIK €Ti OHBIH
Tamarna ke3i. bajnaHelH KaHBIHBIH TEMOTIIOONHIH
KaJIBIITACTBIPY VIMIH KaXETTI TEMIpIiH KYpaMbl,
aKybI3 CHUSKTBI, TaybIK €TIHIH 0acka TypiepiHe
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KaparaHna Oipmiama a3, Oipak Oy 3JIeMeHT-
TEpIiH aF3aMeH CiHyi oHaii [2].

JKachIMBIK YHBI COSI YHBIMEH CalbICTHIpP-
FaHJ/IaFbl, KYPBUIBIM JKacayFa JKayarThl TY3 epH-
TiH aKybI3 (DpaKIUsUTAPBIHBIH HEFYPIBIM KOFa-
pBI MaccalblK yiecine ne (Tuicinme 42,5 xoHe
21,4%). ’KaceIMBIK aKybI3bIH MaiganaHy Ke3iH-
e, €T OMYJIbCHSJIAPBIHBIH  TYPAKTHUIBIFBI
apTagpl,Mail yieci TeMeHACHmI >KOHE OHIM-
JIepJieri aKkybI3 yyeci apTaibl, OYJI XOJEeCTESpUH
KYPaMBIHBIH JKOHE OHIMJIEP/IiH JKaJIbl YHEpre-
TUKaIBIK KYHIBUTBIFBIHBIH TOMEHIEYIH KaMTa-
MachI3 eTemi. OHIM calacklH apTTHIPY JKOHE
JKETUIIIPY MaKCaThIHJA, XaJBIKTBIH TaMaKTaHy
KYPBUIBIMBIHIAFBI €T OHIMAEpl KypaMbIHAA
OCIMIIK-aKybI3bI ITHKI3aT KOMIIOHCHTIH-KAChI-
MBIK YHBIH palMOHAIIBl TYPFBIAA KOJIJAaHY
MYMKIHJIT1 0acThl epeKmenikTepAid 0ipi 0obII
Ta0ObUTANEI [3,4].

Byn 3epTTey KYMBICHIHBIH MakcaThl pe-
TiH/IE MEKTEN >KachIHIaFbl Oananapra apHalFaH
’KaHa OYBIHIBI MiCIPIITeH IIYV)KBIK OHIMIH ©H--
NPy TEXHOJOTHACHIH >KCTUIMIPY JKOHE OJapIIbl
OoHNIpy OapbIChIHIA FBUIBIMH  HETi3/ICITreH
VCHIHBICTAPFa  COMKEC OHIMHIH  aKybI3IBIK
MeJIIIepiHiH KkeOeHi, Maiiap MEeH KeMipcyrnap
MOJIIIEpiH KepiciHIIe TOMEHIEYiH Ky3ere
aceIpy.

3epmmey mamepuanoapvl meH aoicmepi
Toxipubeni ynri peTiHAE MCIPUIreH IIYKBIK
OHIMI — KAaCBIMBIK YHBI KOCBUIFaH COCHCKACHI
Ooonmpl. bakpimay ynrici peringe «MonodHas»y
cocuckacel (I'OCT 23760) KoJmaHBUIIBL.
JlaiiblH ©HIMHIH SHEPreTHUKANIBIK KYHJIBLUIBIFBIH
Oaramay  Kyprizinmi, kenecimed  (Qu3MKO-
XUMUSIIBIK KOPCETKIIITep aHBIKTAIABI: BUFall
(T'OCT 9793-2016), wutput(ITOCT 8558.1),
akyb3 ('OCT 25011-2017), mati ('OCT 23042-
2015), xemipcynap (IlepmaHraHaTOMETPHUSITBIK
omic). KepcerkimrepiiH KypamMbIHBIH ©3repyi
3epTXaHalbIK 3eprreyiepae AHBIKTAJJIBL.
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Homuoicenep sncane o1apovt mankuliay

Cp136a 1. XKachIMBIK YHBI KOCBUTFaH ITICipPUITeH MIYKBIK OHIMHIH TE€XHOJIOTHSACHI

[lurdzarrer Kaberaay

Kye tepici

Muxizat pafiesnay: epity xaHe bemy

ET murisaten yeagTay
Tyanay(2+2° C) skane setiny

Mait gaiiemnay

@apm paiemnay(kyrrepney)8-12 mus
|

ApaneicTeiprrimTa apanacTeipy 3-8 MHH

|
Kanemray(dopmoeka)
|
Kysipy(=50-120° €)30....180 mum
I
Ticipy(T=75-85" C) 40...50 mun
|
Canksrnary(0-8 ° C)
I

Canane! barpinay

TaHEa.na}';racr:maﬂna}':cama}'—f—SCASca}I

TapThulFaH eTTIH HETI3ri Ke3l peTiHje
JKOFapbl CyphINThl «MOJIOYHAS» COCHCKACHIHBIH
('OCT  23760) peuentypachl  TaHIAJIbL.
Toxipubeni yirijie €T MIUKi3aThiHA >KACBIMBIK
yuel  Koceuimpl. JILE.Twopuna, H.A.TabakoB
aBTOpJIApBl YCHIHFAaH ofeOMeT Ke3iHe caif Imici-
pUITEH MIYKBIK OHIMIEpl YIIH ©HIM Kypa-
MBIHJIAFBl TUApATTAFaH YHHBIH MeJIIepi eT
OHIMJIEPiHIH OeNTim Typi MEH pelenTypachiHa
cait 15 %-ra nediin pykcar erineni [3]. Bizaix
JKargal  yurH OCIMJIIK-aKybI3/TbI IHKI-

Cy. nampeyim, eciMaK-aKyEIZNE! MHEAT KOCY

3aT(>KachIMBIK YHBI) TUApaTTaidfraH kyhae 3 %
Meuepae KochUiapl. KommaHbicka we OonraH
JaCBIMBIK YHBIH KOCY OapbIChIHJIa NIMKI3aTThIH
KYPBUIBIMBIH ~ KQJIBIITACTBIPBII, KAOBICKAKTHIK
apThIl, KOHCHCTEHIMSIHBIH OIpTEeKTLIIrH JKaK-
capTaThlHbl OalKanapl. PementypaHbl OHTaWIIBI
TaHJay Ke31H/e JKAChIMBIK YHBI TaFaMJIbIK KYH-
JBUTBIFBI  TYPFBICBIHAH OHIMIEPHi TeHrepyre
MYMKIiHZIK Oepemi. 3epTTeyAiH KaifaH HOTH-
xenepi 1-KecTene KenTipijireH.

Kecre 1. ILlyxbIK @HIMIEPiHIH (HU3UKO-XUMUSUIIBIK KOPCETKILITEP]

Kepcertkimn Kana enim «MoJIo4Has» COCHCKACHI
AKYBI3IBIH MacCaIIbIK yiieci, %o 14,87+0,22 11,96
MaiiplH MaccalbIK yieci, %o 3,4+0,04 35,67
KemipcynbiH MaccambIk yieci, % 0,26+0,003 0,29
blnranneig MaccaibIk yieci, % 49,05+0,73 60-70
Hurputtin Maccansik yieci, % 0,0036+0,0004 0,005
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JKorapeimarsl KecTeneri KOpCeTKIIITepIiH
HOTIDKEC] JKaHa OHIM IIMKI3aTbIHA KACBIMBIK
VHBIH KOCKaHJaFbl (DU3UKO-XMMUSIIBIK KOpCeT-

Cyper 1 — Xana eHIMHIH Typ-CHIIATHI

KIIITEpiHIH KOWBUIFAaH MaKcaTKa cail OpbIHAATY
MYMKIHIIT1 OaiiKaiapl.

JKaceIMBIK YHBIH TiaiijlajJjaHa OTBIPHII,
MICIPIITeH MIY)KBIK OHIMIIEpi OHIIPICIHIH Ka3ipri
KYHi MEH JaMmy YJAepiciH Tanjgay XaJKbIMBI3HBIH
MEKTCIl JKAChIHIAaFbl Oajiajiap TONTaPBIHBIH
IHeTaJapbIHAAFbl €T OHIMACPIHIETI aKyBI3IbIH
KETICHEYIIJIriH KO YIIiH KypaMblH OarbIT-
TamraH e3repTyMeH OaibITbUIFaH OHIMAEPAl
a3ipJey KoHE JKaIlllald eHIIpiCKe EHTI3y OPBIH-
Bl JKOHE ©3€KTI eKeHIH KepcerTTi. bamamap
TaraMbl OHIMIEPIH JKacaraHaa KemnTereH (akx-
TOpJIapABl €CKEPY KaKEeT, OHBIH iIIiHIae Oaamap
ar3achlHBIH  (DH3HONIOTHIIBIK KaKETTUTIKTepiH
TaMak 3aTTapbl MEH JHEPTUSACHIMCH KaHaraT-
TaHJBIPY, OMOXUMUSIIBIK KYpPaMbl MEH OaJlaHbIH
(DM3UONIOTHUSIIBIK  AaMy JACHTCHi, IMTHKi3aTTHIH
XUMHSUIBIK KYPaMbl MEH OHBI TEXHOJIOTHSUIBIK
OHJICY SJIICTEPIH €CKEePy MIHICTTI TYpAe OOJIbII
Tabbianbl [5]. ¥ CHIHBUIFAH ©CIMIIK-aKybI3IIbI
IIUKI3aT, OHBI KOJIAHY OMici »oHE KeHiHTi
OHJIey OMICI OHIMJIEPIiH TYTHIHYIIBLIBIK cara-
CHIH JKaKcapTy Ke3iHJe eHTI3UIreH maiimansl
3aTTapapl OaphIHINA CakTam, JalblH ©HIMHIH
IIBIFBIMBIH YJIFAUTATBIHBIH €CKEPE KETKCH YKOH.

Kopovimuiront

3epTTeynep KOPCETKEHACH, KaCBHIMBIK
YVHBIH TICIPUITCH HIYXKBIK OHIMJEPIHIH perern-
TypachlHJa KOJIJIAaHY J>KOFapbl camnajibl ©HIM
alyra MYMKIHJIK Oepefi, OHBI XKYHen KOIAaHy
MEKTEN OKYIIBLIapbIHAa CEMI3MIK KayIliH a3ai-
Tyra keMekrecei. OpbIHIANFaH MIHACTTED HO-
THXKeJIepiHe caii:

-NalbIH OHIMJII CaNBICTBIPMAJIBI TYPIC
3epTTEreH 1e KaJOPHUSUILIFbIHBIH TOMEH OOJTYHI;

-OHIMHIH aKybI3JIbIK MOJIIEPIHIH Ke-
Oeliin, Maiiap MeH KeMipcyjap MeJIepiHiH
KepiCiHIIIe TOMEH/IEYi )KY3€ere achIpbUIIbI;

-oCIMJIIK-aKybI3 IUKI3aThIH pelenTypara
eHrizy OapbIChIHIA aKybI3IbIH MaccalbK yJieci
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apTHITl, OHIMHIH OMOJOTHUSIIBIK KYHIBLUIBIFEI ap-
Tagpl, (PU3UKO-XUMUSIIBIK KOPCETKIIITEep >KaK-
capaThIHbI AaHBIKTAJIJIBI.

BaiibITyIBIH JaMbIFaH 9Mici OHAM Ky3ere
achIpPBUIIBI JKOHE OHBI OHIIPICTIK MacmTadTa
KOJJlaHyFa YChIHyFa Ooyaapl. SIFHHM, MeKTel
JKachlHIAaFbl Oajlajjap TaMaKTaHyblH MYMKIiH-
NUTIHIIE JKaKcapTy KOJDKETIMII JereH KOphI-
TBIHJIBI JKacayFa 00JIaIbl.
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COBEPHIEHCTBOBAHME ITPECCOBOYHOI'O OBOPYJOBAHUSA IS
IMPOU3BOACTBA CA®JIOPOBOI'O MACIJIA B YCJIOBUSAX
MUHHMIIPON3BOJACTBEHHBIX LIEXOB

IM.T. MYPCAJIBIKOBA*, ?M.M. KAKUMOB, 'A.JI. KACEHOB, °b.M. HICKAKOB
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r. Hyp-Cyuaranu, np., ’Kenuc, 68)

DJeKTpOHHAs ToYTa aBTOpa-KoppecnonaeHTa: maigul 85@mail.ru*

B nocneonue 20061 wiupokoe npumeHeHue NONYYUNA HEPCHREKMUBA COBEPUIEHCHIBO6AHUA npoyecca
npeccoeanusn cagnopoeozo macna. Ilpeosapumenvnoe omoenenue wienyxu om a0pa cnocodcmeyem noeGul-
WeHUI0 MACTUYHOCHU NEPEPAtambléaemoz0 MaciuHoZ0 CblPbA: CbIPbe 0CBOHOICOAECA OM HUIKOMACTUYHBIX
KOMNOHEHMO08 U OMHOCUMENbHOE COOEPIHCAHUE MACaa 6 Hem yeeauyusaemca. B xode evinonnenun pavomut
ovi1 paspadoman wenymumensv-npecc. Koucmpykuyus npeononazaemozo o0060pyoosanus no3eonsem npous-
600UmMb 00HOGPDEMEHHOE wieyuwienue U npPeccoGanue 6 0OHOM annapame, 4mo obdecneuusaem RnoAyUeHue
6bICOKOKAYECMEEHHO20 U OUOI02UYNECKU UEHNH020 nPOOyKma. A makdice, npusedena NPUHUYUNUAILHAA cXeMa,
OaHbl XAPAKMEPUCHUKU OCHOBHBIX Y3/106 000PY006GAHUA U RPUHUUN €20 PADOmbl.

KiroueBbie c1oBa: o0opyaoBaHue, HIeJyIINTENb, Ipecc, caduiop, pacTUTe/IbHOE Macj0, OT-
JKHM, LIeJIyXa, 1Ipo.

IIAFBIH OHIIPICTIK HEXTAP )KAFIAWBIHJIA MAKCAPBI MAIBIH OH/IIPYTE
APHAJIFAH MPECC KABJIbIFbIH JKETLIIIPY

"M.T. MYPCAJIBIKOBA*, *M.M. KAKHUMOB, 'A.JI. KACEHOB,?> b.M. HCKAKOB

(IlIskapim aTbinaarsl yausepeuter, Kazakeran, 071412, Cemeii K., [innaku xour., 20
2C. Cefi(y/liInH aTHIHAAFBI KA3aKATPOTEeXHHKAIBIKyHHBepcuTi, Kazakceran, 010000, Hyp-Cyiran K.,
Kenic naur., 62)
ABTOpP-KOPPECTIOHACHTTIH JIEKTPOHBIK momTach: maigul 85@mail.ru*

CoHzbl HCbLI0apbl MaKcapvl MAiiblH npecmey NPOUeciH dHcemindipy nepcneKmusacvl KeHiHeH Ko10a-
Hblyoa. Kabvikmol 0onnen anovin ana 0071y oHOeN2eH Mailibl O0AKbLIOAP WUKIZAMBIHbIY MAILbLIbIZbIHIH
HCOAPLINAYBLING  bIKRAN emedi: wuKizam a3 Maiavl KOMROHEHmMmepPOeH 6ocamplinadbl dHcoHe OHOA2bl
CANBICMBIPMAbl MAll Mouiepi apmaowl. Kymovic dapvicvinoa akmazelui-npecc a3ipnendi. ¥cvlnvlavin omoipan
AHCADOBIK, IHCOAPBL CANAILL HCIHE DUONOZUATBIK KYHObL OHIM OHOIpYOI Kammamacwl3 emy yuwiin 0ip meszinde
Kaobl2blH apuiy2a dHcaHe npecmeyze MyMKiHOIK Oepedi. Conoait-ax, npUHUURUANObIK cxema, He2izei Kypamoac
001IKmMepiniy CURammamanapsl Heane OHbIH HCYMbIC icmey RPUHYURI KeamipiizeH.

Herisri ce31ep: xa0abIK, AKTarbllll, YCAKTaY, MPecc, MAKCaPbl, 6CIMIiK Maiibl, CHIFY, KaObIK,
JI9H.
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IMPROVEMENT OF PRESSING EQUIPMENT FOR THE PRODUCTION OF SAF-
FLOW OIL UNDER THE CONDITIONS OF MINI-PRODUCTION SHOPS

'M.T. MURSALYKOVA*, °M. KAKIMOYV, 'A. KASSENOYV, °B. ISKAKOV

(‘Shakarim University, Kazakhstan, 071412, Semey, Glinki st., 20
28. Seifullin Kazakh Agro Technical University, Kazakhstan, 010000 Nur-Sultan, Zhenis Ave., 62)
Corresponding author e-mail: maigul 85@mail.ru*

In recent years, the prospect of improving the pressing process of safflower oil has been widely used. In
the course of the work, a peeler-press was developed. The preliminary separation of the husk from the kernel
contributes to an increase in the oil content of the processed oilseed raw materials: the raw material is freed
from low-0il components and the relative oil content in it increases. The design of the proposed equipment al-
lows simultaneous peeling and pressing in one apparatus, which ensures the production of a high-quality and
biologically valuable product. And also, a schematic diagram is given, the characteristics of the main compo-
nents of the equipment and the principle of its operation are given.

Key words: equipment, peeler, press, safflower, vegetable oil, spin, husk, core.

Beeoenue

Ha cerogusmmumii JeHb MAaciaoKHPOBOM
komrniekec PecrryOnmkn Kazaxcran mpemcrapmisier
co00M MHTErpHUPOBAHHYIO CHUCTEMY TEXHOJIOTH-
YEeCKH U S3KOHOMHYECKH B3aMMOCBA3aHHBIX OTpac-
Je W momoTpacieid pacTeHUEBOACTBA, Iepepa-
6aTBIBaIOHleﬁ MMPOMBIIIJICHHOCTH, TOPIOBJIM M
06HICCTBCHHOF 0 NHWUTAaHUA, MAIIMHOCTPOCHUA IJIA
YKa3aHHBIX OTPACIIEH, a TAKXKe IPYruX OTpacien u
npennpustuil AITK, npou3BoncTBa U PHIHOYHOM
UHQPACTPyKTYphl, OOBEIMHEHHBIX OOLICH 3a1a-
Yeld — OPOU3BOJACTBOM peasn3aliell pacTUTENb-
HOTO Macnia B LEJSIX HACBHILCHHUS PhIHKA U YHOB-
JIETBOPEHUS] HYXKJ TOCYIapCTBa B 3TOM Ba)KHOM
npoaykre [1].

OnHo¥ 13 aKkTyaJbHBIX MPOOJIEM SBISET-
Csl yAydIIeHHEe CTPYKTYpPbI MOTPEOIeHUs MUIe-
BbIX IHPOAYKTOB, B TOM YHCIIC O6OF3HICHHBIX
BUTAMUHAMHM, MHKPO3JEMEHTaMH, OMoJoruyec-
KM aKTUBHBIMH J100aBKaMu.

B mnocnennee BpeMs BO3poC HMHTEpEC K
MPUMEHEHUIO HOBBIX THUIIOB KYJIbTUBHPYEMBIX
pacTeHuid, KOTOpbIE OTINYAIOTCS OT TPAIULHOH-
HBIX II0 KOMIUICKCY IIPU3HAKOB W IIOJIE3HBIX
cBoiicTB. Cpeii MepCIeKTUBHBIX PACTUTENBHBIX
pecypcoB NHTaHMs, BaKHYIO pOJb 3aHUMAET
cadJiop, KOTOPBHI B MEPCHEKTHBE MOXKET COC-
TaBUTh KOHKYPCHIWIO TPAJUITUOHHO U3BCCTHLIM
MacJIMYHBIM KyJIbTypaMm [2].

Cadmop — cenbCKOX03CTBEHHAs KYJIBbTypa
C JIPEBHEN MCTOpPHEN: MHOIO BEKOB 3TO PAaCTEHHE
WICTIONB30BANIOCH IS TIOJMYYEHHUS KaK KpacuTens —
13 JIETIECTKOB, TaK ¥ Macya — U3 CEMSH.

CadopoBoe Maciio — YHUKIGHBIA IIPO-
JYKT PACTUTEIILHOIO MPOUCXOXKICHUS, XUMHUYEC-
KHH COCTaB KOTOPOTO MO3BOJISIET HCIIOIb30BaTh
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€ro B MEAMIMHCKHUX, KOCMETHUECKUX IEIIAX, IS
MIPOU3BOJCTBA MUILEBOW MPOAYKLMU. YUUTHIBA,
OHMONIOTHYECKYI0 TIEHHOCTh W OOraTthlii COCTaB
BUTAaMHUHOB U (hOC(OIUIKIOB, TPOU3BOICTBO
cayIOPOBOTO Macjia B HACTOSIIECE BPEMSI SBIICTCS
aKTyaJIbHOM 3a1aveii [3].

TexHOMOrHs TIOJTyYESHHUS PACTHTEIIHHBIX Ma-
Cell BKJIIOYACT pPa3HOXapaKTEPHBIC BO3ICHCTBUS
Ha TiepepadaThBaeMOE MACIIMIHOE CHIPbE. 3HAUH-
TEJILHOE MECTO B TEXHOJIOTMH 3aHMMAIOT MEXaHHU-
YECKHUE MPOIIeCChl. Takue MpoIecChl, KaK OUMCTKa
CeMsH OT TpHUMeECEH, pa3pylieHHe U OT/ACICHHE
TUTOJTOBBIX M CEMEHHBIX 000JIOUEK OT 3apOJIbIIa U
SHJIOCTIEpPMA — SIJIpa, M3MENIbYCHHE sI7pa U MPOMe-
JKYTOUHBIX MPOITYKTOB €r0 HEePePadOTKH, SBIIIOT-
Csl TIPEUMYIIECTBEHHO MEXaHWYECKUMH, TIOJIrO-
TaBJIMBAIOIIMMH MaTepual K MHTCHCHBHBIM (HU-
3UKO-XUMHYECKUM TPEBPAILICHUIM.

B coBpeMeHHOM TIPOM3BOJICTBE OJHUM U3
OCHOBHBIX CIIOCOOOB ITPOHM3BOJICTBA PACTUTEIb-
HOT'O MacJjia sIBJISIeTCS METOJ] IIPEeCCOBaHuUs. boJib-
I1asi YacTb COBPEMEHHBIX IPECCOB MPOU3BOJIATCS
JUISL TIPECCOBAHWSI Maciia OTACNBHBIX KYJIBTYD,
MEPeHACTPOKa JaHHOrO  OOOpYAOBaHUsI Ha
JPYryl0 KyJdbTypy BeCbMa 3aTpyJHHUTEIbHA, a
€CIT BO3MOXKHA, TO OTXKMM Macia MPOUCXOIUT
MeHee O(PQEKTHBHO, a TaKKe HMEIOT TIpa-
MO3JIKOCTh KOHCTPYKIIMHM, 3HAYUTENIbHBIC MaTe-
pHANBHBIE 3aTPaThl U YHEPro3aTpaThl, CIOKHOCTh
B OKCIUIyaTallMk, 4YTO JaeT HEBO3MOXKHBIM
MCIIOJIb30BaHKUE 000PYIOBAHHUS B YCIOBHUSIX MUHH-
MIPOM3BOACTBa Macia. JlaHHOE OOCTOSTENHECTBO
SBJISIETCS.  HETIPUEMJIEMbIM B YCIJIOBUSIX TIPOU3-
BOJICTB HEOOJIBIIION MOIHOCTH, HEOOXOAUM YHH-
BEpCaJIbHBIA Mpecc Uil OTKMMa Macia Kak u3
HU3KO, TaK U U3 BBICOKOMACIUYHBIX KYJIETYP.
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Mamepuansl u Memoowsl ucc1e006anus

OOBEeKTOM HCCIEAOBAaHUS SIBISIFOTCS Ce-
MeHa cadropa, MocTaBiIsIeMblt B MaclOXHPO-
BYIO TIPOMBIIIUICHHOCTb.

OnHUMH U3 HCTIONB3YEMBIX METOJIOB SIB-
JISIIOTCS TPOIecC MISNYIICHUSI M TPECCOBAHHMS
HCCIICTyeMOTO CHIPbsl MPH MOMOIIM pa3pado-
TaHHOTO 000PYIOBaHUSI.

[Ipu uccnenoBaHUM UCTIONB30BaHbI CTaH-
JAPTHBIC COBPEMEHHBIC (DU3UKO-XUMHUYCCKHE U
AQHAJIMTUYCCKUE METObI, MMO3BOJISIFOIINE TOY-
YUTH HaHOoJIee TOUYHBIC XaPAKTEPUCTHKH HCCIIe-
IyeMBIX 00OBEKTOB.

Pesynomamut u ux oocyrncoenue

UroObl  COBEpIICHCTBOBATh  MPOIIECC
MpeccoBaHus, ObUT pa3pabOTaH MIETYIIATETh-
npecc Ui OTAEICHU Maclia U3 ceMsiH caduiopa
(puc. 1). lanHoe oOOpyI0BaHHUE MPUME-HACTCS

N/
NS
Y/

\ /

B MAaCIOXHpPOBOM  MPOMBILIJICHHOCTH B
YCIIOBUSIX ~ MUHHUIIPOHW3BOJICTBEHHBIX  IIEXOB.
CHmKaeT SHEpPro- W MaTepHalbHBIC 3aTPaThl,
MOBBIIIAET TPOU3ZBOJUTEIBHOCT U Ka4eCTBO
MOJTy9aeMOTO Maca.

Hnst pazneneHuss menyxw OT siipa HC-
MOJIb30BaHBl pPA3INuusig B CBOWCTBaxX e€ OT-
JIETbHBIX KOMIIOHEHTOB: B JIMHEHHBIX pa3Mepax;
IO Macce; B adpPOIMHAMUYCCKUX CBOMCTBAX; IO
AMEKTPOPHU3NIESCKUM CBOMCTBAM; II0 COIPO-
THUBIICHUIO TpeHUI0. OTAeNeHUE METyXU OT SIP
nMeeT OoJbIoe 3HadeHWe. [Iph 3TOM TOBBI-
IaeTcsl KadecTBO Maciia, Tak KaKk B HETro He
MEPEeXOAT JIMMUABI O0OJIOYEK, COJepXKAIIUe
0OJBIIOE  KOJMMYECTBO COMYTCTBYIOIIUX Be-
MIECTB; TOBBIIIACTCS MPON3BOAUTEIIEHOCTE 000-
PYIOBaHUSA, YMEHBIIAIOTCS TOTEPH Macia C
Ty3roi 3a cu€T 3amaciauBaHus [4].

Cemera

Y

SERRRERRN

T

Macro

RN v

Pucynoxk 1 - [IpuHIMTIHAaTBHAS CXeMa MICTYIIUTENb-TIpecca Ul OTACNCHHs Macna: [ — 6yukep,; 2 — wenywumens, 3
— BAILYOBBIU MEXAHU3M, 4 - GEHMUIAMOP-CENnapamop, 5 — I0MoK, 6 — wHeKo8vlil npecc; 7 — 31eKmpooguzameins,

8 — pedykmop; 9 — yennas nepedaua.

OKCHEepUMEHTABHBIN  IETYITUTENb-TIPEcC
BKIIouaeT B cebs OyHkep 1, memymmrens 2,
BaJILIOBBI MEXaHMU3M 3, BEHTHJITOP-CENapaTop
4, 5OTOK 5, IIHEKOBBIM mpecc 6, 3IEKTPO-
JIBUTATENH 7, peyKTop 8, IenHas nepenaya 9.

Cemena caguiopa HocTynaioT B OyHKEp U
TPaHCIIOPTUPYIOTCS B MICIYILUTENb, TAE O] AeH-
CTBHEM IIEHTPOOEKHON CHIIBI, TI0 HAarmpas-
JSIFOIIMM  KaHajlaM TIOBEPXHOCTH BaJka, pasro-
HAIOTCA M, CPBIBAsCh Yepe3 OKHa Ballka, yJa-
psiroTcst 00 ympyroe MOKpPBITHE, pa3MENIeHHOe Ha
BHYTpeHHEH cropoHe neku. Illenmyxa cemsH mpu
9TOM pazpyluaercs. Jlanee 3epHoBas Macca paBHO-
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MEpHO MOJIaeTCsl B BEHTWISATOP- cenaparop. BeH-
TUJISITOP-CENapaTop OYMUIIAET 3€PHO OT KPYMHBIX,
MEJKHUX U JIeTKUX npumeced. OUMILEeHHbIE spa
CEMSIH NOJAIOTCS B IIHEKOBBIN Mpece, Ie Npouc-
XOJIUT MPECCOBAHUE U OTKUM MacJa.

O PeKTUBHOCTh MISMYIMICHUS] JTOCTHUra-
€TCsl TeM, YTO IMpH yAape o0 yIpyryr MOBepX-
HOCTb IPOMCXOJUT IOBEPXHOCTHOE paclpesie-
JICHHE SHEpPruu yjapa 1o sJIpy B OTJIMYHUE OT
yaapa O TBEPAYK IOBEPXHOCTb, TIJI€ IPOHC-
XOJUT TOYCYHBIM KOHTAKT YACTHIIBI C JIEKOM,
YTO NPUBEJO K pa3pylieHuto cemsiH. Tak Kak
MMPOMCXOJIUT PACIPENEIICHHE JHEPTHUM Ha II0-
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BEPXHOCTH CEMEHHU, CKOPOCTh OTCKAKUBAaHHS €€
OT JIeKH TOpa3go MEHbIIe, YeM IIPH yJaape o
TBEpAYIO TOBEPXHOCTh, A 3HAYUT, HE IIPOHC-
XOAMT JTOTIONTHUTENBHOTO YAapa ¢ BHOBb MOCTY-
MAfOIIMM TPOJYKTOM, YTO, B CBOIO OUYepesb,
COXpaHSeT LEJIOCTHOCTh fAApa M BIUSET Ha Ka-
YeCTBO LIETYIIEHHOTO MPOJYKTA.

AnHanu3 paboThl OMYEBON PYIIKK HPUBEI
K HEOOXOAMMOCTH TIOCTPOUTH pPadOTy IIey-
LIMTENS Ha OCHOBE OJHOKPATHOTO ynapa ¢ He-
ME/JICHHBIM BBIBOJOM HPOAYKTOB IIENyIIe-HUSL
3 cdeprl AecTBHA ee pabounx opraHoB. Kon-

CTPYKTUBHO JTOT METOJ OQOpPMIISETCS, Kak
MPaBWIIO, B BUJE TYpPOWHKH, JIOMACTH KOTOPOH
OTOpACHIBAIOT CEMEHA HAa HAKIOHHYIO TJaJIKyFO
JIEKy; OTpaXkasiCh OT HeEe, IeTyXa BBIXOJHUT U3
MAaITUHBI[ 5 ].

Jns a0CONFOTHOM, OTHOCHUTEILHOMI
CKOPOCTH JBW)KCHUS CEMCHH | JUIS YIJia,
KOTOPBIN COCTABJIIET BEKTOP CKOPOCTH CEMEHU
B T'OPU30HTAJbHON IUIOCKOCTH C HOPMAjbi0 K
MOBEPXHOCTH JICKH, NPUBOASTCSA CJCIYIOIINE
YpaBHEHUS:

Vase =~J§wx\]f2—f1/f2+1+l. (1)
Uy = wx(ﬁfz +1 —f). 2

@ = arcsin

rae: (J - yriioBas CKOpOCTh BaJKa,
X - myTh cCeMeHH 10 poTOopYy;

f - kK03 (UIMEHT TpEeHUs CeMsH II0
MaTepHaiy JIOATKU BaJIKa.

Kak BuIHO W3 3THX ypaBHEHHH, CKOPOCTh
JBWDKEHUSI CEMSH BJIOJb JIOMATOK TYpOMHKH W
CKOPOCTh HX CXOAa C JIONATOK HE 3aBUCAT OT
MAacchl CEMEHH, T.€. Pa3IMYHBIC IO Macce U pasepy
CEeMEHa BBUIETAIOT U3 TYPOWHKH C OZHOW U TOH Ke
CKOPOCTBIO. AHAJIOTMYHBINA BBIBOJ HE3aBUCHMBIM
MyTeM ObUI C/IeJIaH Ha OCHOBE aHAJIM3a YPaBHEHHUI
OTHOCHUTENTBHOTO JIBW)KEHHS CEMEHH IO POTOpYy.
N3 otoro BbIBOAAa BBITEKAET BO3MOXKHOCTH
OpraHU30BaTh IMOTOK CEMSH BJOJIb JIONIATOK BaJIKa
B OJHY HUTKY, UCKIIFOUHTH CTOJIKHOBEHUE CEMSH
JpyT C JIpyrOM B MOJIETE W CBA3AHHOE C ITHM
HaJIMYKE HEJOPYILIKH B IIEymuTene [7].

B npunnmne pabotsl eHTPOOSKHOMN pyIiI-
K{ 3aJI0’)KeHa BO3MOYKHOCTH HETIOJHOTO IIIeTyIlIe-
HUS 4YacTu ceMaH. Ha camom jene CKopocTh
BBUIETa CEMSIH M3 TYpOWHKH, a CIE€A0BATENbHO, U
CHJIa yJiapa uX O JISKY, 3aBHCAT OT Ko3(duiiueHTa
TPEHUs, C POCTOM KOI(PQHUIMEHTa CKOPOCTb

L 3)

—
\Jl 2 (fz —fJE1+ 1].

BBUIETA CEMSIH YMEHbIIAeTcs. JTa IpUHIH-
MUaIbHAas 3aBUCUMOCTD BUIHA U3 ypaBHeHUH (1) 1
(2). Ho koadurmeHT TpeHHS B CBOIO OYepeb
sBisieTcsl  (DyHKOMEH COCTOSIHHS CeMsH U, B
YaCTHOCTH, TIOBBIIACTCS C YBEJIMUCHHUEM UX
BIaXHOCTH. [IpouHOCTh OOONOYEK cemsH cad-
Jopa sBIsieTcs (YHKIHMEH BIIQKHOCTH, IPHYEM
aTa QyHKUIMA o0asaeT MakcumMyMoM. [lockonbky
BIIQXKHOCTH OTJCTIBHBIX CEMSH pa3iMdyHa W 4acTo
3TH Pa3INYMs OUYCHb BEJIUKH, TO B CHITY PA3IIHUML
B KOO({dUIMEHTaX TPEHUsS CKOPOCTH HMX BBUIETA
W3 TYpOWHKH M T0JIeTa JI0 JIKH HE MOTYT OBITh
OJIMHAKOBBIMH, a, CJIEJOBATENbHO, HEH30€XKHO
CTOJIKHOBEHHE CEMSIH JIPYT C IPYTroM, ocliabiieHue
UX ymapa O JeKy W TIOSBIICHHE B pyIIaHKE.
Bnusinre BnakHoctd Ha 3()(EKTHBHOCTH 00pY-
IIMBAHUS CEMsH cadJiopa roka3aHo B Tabume 1.

JlaHHBIE ATOW TaOIMIBI TTOATBEPIKAAIOT
OTMCaHHbIE MPEJCTABICHUS O POJH BIAKHOCTH
CeMSHOK B O3((EKTHBHOCTU MICIYLIICHUS |
NOKA3bIBAIOT ~ CYIIECTBOBAHHE  ONTHMAILHOMN
BiakHoctH 7,5 — 8,0%.

Tabmuna 1. Biustane BnaxkHoCTH ceMstH cadiaopa Ha 3()(HEeKTUBHOCTD UX IIETYIICHUS

CocTaB pymaHkH, % OT YHCIa CeMSH, HOCTYMUBIINX HA IIENTyIICHUE
BrnaxsocTs, ceMaH % | llenbie cemena | IloBpexaennsie | Llenoe sapo | ITospexxaenHoe | Ceuka
ceMeHa PO
3,5 0 10 324 23,8 33,8
6,7 16 25 40,5 12,5 6,0
7,5 32 17 42,0 7,5 1,5
8,7 35 18 40,2 2,0 5,0
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[TockompKy Macca OTIENBHBIX CEMSHOK
pasnudHa, TO pPa3NWYHBl pa3BUBaeMas WMH B
MOJIETe KMHETUYECKask SHEPTUs U Cuiia yjapa o
neky. llocmemHee OOCTOSATENBCTBO TMPHBEIO K
TOMY, YTO YacTb CEMSH OCTaHETCS HeoOpy-
IICHHOM, & Y HEKOTOPOH 4acTu OyAeT H3Melb-

4aThCs Jaxe AApo. ITO MOIOKEHUE MOJITBEPIK-
JAeTCsI TaHHBIMHU TaOIHIBI 2, B KOTOPOH Mpenc-
TaBJICHBI PE3yJbTAThl OIMBITOB IO IMICIYIICHUIO
cemsH caduiopa BIAXHOCTBIO 8,2% Ha OMBITHOM
ob6opynoBanun npu 1000 oboporax ee potopa B
MUHYTY.

Tabnmna 2. Biusaue pasmepos ceMsH cadiopa Ha 3 (HEeKTHBHOCTD UX MICITyIICHHS

CocraB pymaHku, % OT 9rcia ceMsH, MOCTYNUBIINX Ha IIETyIICHUE
@paxunu ceMsaH 1o JumHe, | Ilensie cemena | IloBpexaennsie | Ilemoe [ToBpexxaenHoe Ceuka
MM ceMeHa SIIPO SLIPO
Menee 5.. ...l 34 40 21 2 3
Or5m07..c. covviinnnn.. 23 34 31 5 6
bonee 7...................... 10 30 47 13 3

Kak BuaHO M3 3TOH TabMMIBI, C pOCTOM
pa3Mepa CeMsH, T.e. MX MAacChl, YBEIHIHBACTCS
COZIepXkKaHUE IMOBPEXICHHOro sapa. OmxHOBpe-
MCHHO C 3TUM YMCHBLIIACTCA COACPIKAHUC II0-
BPEXKICHHBIX M LENBIX CEMSH, YTO OTBEYaeT
BO3pPACTaHMIO CWIBI ynapa O JeKy C YBEJH-
YEHHEM MacCChl OTACIBbHBIX CEMAHOK.

3HaMeHaTenb NPaBOW YacTH ypaBHEHUS
(3) mpsMo TpomopIMoHaNeH abCOMOTHON CKO-
pPOCTH HBWKCHHUSI CEMsH, T.e. C €€ YMEHb-

IIeHneM yBenn4mBaeTcs yron {f , dro momosn-
HUTEIHO OCNIa0isIeT ygap O JeKy W MOXKET
MPUBECTH K HAJTMYUIO B 000PYAOBaHUH MIEITYXU
U LEeNbIX ceMsH. Peub UIeT 0 TOW [101€ yMEHb-
meHnss abCONIOTHON CKOPOCTH, KOTOpas SIBIIS-
€TCsl CJIEJICTBHEM YBEIMYeHUs Kod(pu-IueHTa
TPEHHsI, HO HE YMEHBIICHHS 4YHClia 000pOTOB
potopa [8].

YcnoBue paboThl JOOOTO BaJbIIOBOTO
MEXaHU3Ma — BO3MOXHOCTh 3aXBaTa Marepuasna
B 30HY INICTyIICHWS. 3aXBaT YaCTHUIII Xapak-

2psina < 2fpcosa.

W3 sT0ro ypaBHeHus mosryyaem

sin @

COST

T.e. I NPOXOXACHUS YacTUILBI B IPO-
MEXYTOK MEXIY BaJKaMHd HEOOXOIMMO, YTOOBI
yroi 3axBara ObLI MEHbLIE yria TpeHus. OTcro-
Jla JIETKO OIPEACINTh MUHMMAJIBHBINA JUaMeTp
BAJIKOB.

Yron 3axBaTa 3aBHCUT OT pa3Mepa YacTHL,
JMaMeTpa BOJIKOB U PACCTOSIHUS MEXY BAJIKAMHU.
IIpu mOCTOSIHCTBE ATUX XapaKTEPUCTHK, P CTa-
OWwIbHON paboTe MOATOTOBUTENBHBIX OT/IENe-HUH

<f,umtga<tgyun a<g,
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Tepusyercss yriom 3axBata (&, mox KOTOpeIM
MMOHUMAETCSl YroJ, 0Opa30BaHHBIN JTUHHUEH, CO-
equusomend neHTpbl BankoB OO; ¢ JIHHHEH,
MPOBEJICHHOW M3 LIEHTPA YaCTULbI K LIEHTPY OJ-
HOT'O U3 BaJIKOB.

Yactra MaTepuraia OKa3blBacT Ha BAIKU B
Toukax A W A; JaBlieHHWE p, HANPABICHHOE IIO
HOpPMAaJIM K TIOBEPXHOCTH BAJIKOB U 3aBUCHILEE OT
BECa YaCTULIBL, CKOPOCTU €€ MaJCHUs] Ha BAJIKH U
HEKOTOPBIX Jpyrux (axTopoB. Peakius Baykos,
HarpuMep, B TOUKe 4; TaKKe paBHa p, HO HaIpaB-
JIeHa B IPOTHBOIIONOXKHYIO CTOPOHY. JlBEe BepTH-
KaJIBHBIX COCTABIISIOIINX 3TUX CHJI JEHCTBYIOT Ha
YaCTHIy T[0-Pa3HOMY: COCTaB-JIsifollas P sina
CTPEMHTCS BBITOJKHYTh Yac-THILY, a COCTaBJISIO-
mas fpcosa , rae | — kodpduumenT Tpenns, -
BTSIHYTh. Tak Kak, 4ac-THLa uMeeT GopMy ILIapa,
NPUBOJIMM YCJIOBHE MPOXOJa YacTULBI B 3a30D
MEXIY BaJIKaMHU:

“4)

)

MacJ03aBOI0B, TEOPETUUECKOE OIpeIeIeHIE, BbI-
TEeKalollee M3 HEPaBEHCTB (5), YCIOXKHAETCS B
CBSI3U C U3MEHEHUEM BJIQXKHOCTH Y MACIMYHOCTU
cemsH. [locKonbKy € pOCTOM BIQXKHOCTH MaTe-
puana ko3pQUIMEHT TPEeHHsl YBEIMUIHUBACTCS, TO
TEOPETUUYECKH YCIIOBHS 3aXBaTa JOJDKHBI ObLIM
OBl yITydIIaThCs, OJHAKO MPAKTHYECKH IPOMC-
XOIUT HAIWIAaHUE MaTeprhasa Ha BaJlK{, YTO
HapyIIaeT HOPMAIbHBIN XOJ IIETyIIeHus. Beico-



AJIMaTBI TEXHOJIOTHSIBIK YHUBEPCUTETiHiH Xabapmbichl. 2022, Nel.

Kas BIQXHOCTh YacTHI], KPOME 3TOrO, CIOCO0-
CTBYET BBIJICTICHHIO Maclia M3 HUX TIPH HIeNyIIe-
HUH, YTO MPUBOJHUT K YMEHBIIEHUIO KOA(QHITH-
CHTa TPCHUS M YXYIIIICHHIO YCJIOBUI 3axBara. B

\ psne

MPAaKTHYECKUX YCJIOBUSX 3axBaT YCIOXHAETCA
TaKKe M MOTOMY, YTO B 3a30p MEXKAY BaJIKaMU
MOCTYIIAlOT HE OTAENbHbIE YAaCTUIBL, & UX KOH-
TJIOMEpaThl, HAIIPUMeEp TPH CAUMAHUK YacTull [8].

A
0 - P i focasa P 0
T
o |

Pucynok 2 — CxeMa 3axBarta ceMsiH cadiiopa BajJKamu

Ilociie 3axBata ceMsSH BajJIKU BO3-
NEHCTBYIOT Ha HeEe Ha OIPEIeJICHHOM IyTH B
TEUEHHUE ONPENIECICHHOr0 MPOMEKYTKAa BPEMEHHU

T. JlnuHa TyTH TEHTpa TSDKECTH YacThmbl M
paBHa

IR+a
L= TK tg c, (6)
rae, (j —3a30p MEXIy BaJIKaMHu.
/ .
\\\‘ ".\‘ o /-f./ /
WAy — |/
|2 ~ |/
A\ 4N g
)(_,-E - a1l -H_"“‘E_-JH
fa—"_18 Fafad il ST
{ 4 |
U8
L2\
[ \\
| 2R\

Pucynox 3 — PacnpeneneHue OKpy>KHBIX CKOPOCTEH BaJIKOB BJIOJIb OCEH KOOpAMHAT (K OIpEIeNeHHUIO Mpo-

JOJDKHUTCIIBHOCTH LHCHyLHCHI/IH)Z ar(] — NepeoHAvYdlbHOe 3HAYEHUE Y2la 3axeama o

N3 pucyHka 3, HA KOTOpPOM IOKa3aHO
pacmpeniesieHue CKOPOCTeH MeAJIeHHO- U OBICT-
poOBpalamIerocs Bajlka BIOIb OCed X U Y,
MOKHO 0€3 yudeTa CKOJBKEHHS CeMsH IO IO-

_ Vgy tpy

cp 2

rae, Vs m Uy — OKpyXHBIE CKOPOCTH
OBICTPO- ¥ MEJICHHOBPAIIIAIOIIET0Cs BAJIKOB.
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BEPXHOCTH BajJKOB W (hopMbI puduield mpuoim-
KEHHO OINPEJEIINTh CPEIHIOI CKOPOCTh JBHIKE-
HUS MaTepuala B 30HE HICTyIICHHs:

Vg

=—=cosq, %

Paznenus ypaBHenue (6) Ha (7), mOIydnM
MPOJIO/DKUTEIBHOCTD ISy IICHUS
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__ ZR+a, tga

rT=——"° ®)

Vg+1, COSda

Ecnu Banku BpamarooTcs ¢ OAMHAKOBOH OKPYKHOHM CKOpOCThIO, T.e. g = 1, = 17 | To ypaBHe-

Hue (8) nmpuBeneT K
__ 2R+a, tga

T=""2%. )

v COs @

Uewm Oosbllie paguyc BaJKOB M MECHBIIC
OKpPY>KHBIE CKOPOCTH WX BpallleHUs, TeM O0JIb-
1€ MPOAOIKUTENBHOCTE TieyiieHus. C yBenu-
YCHHEM YIJIa 3axBaTa MPOIOIKUTEIb-HOCTh
ImenymeHus: ObICTPO BO3pacTaeT, TaK Kak g e
YBEIIMYMBACTCS, @ COS @ YMCHBIIIACTCS.

Ypasuenne (6) — (9) BepHBI JHIIL TpH
OTCYTCTBUM YINPYrOro TOCICIACHCTBUS CEMSH,
T.€. TIPU OTCYTCTBHU y CEMsIH YHpyrou aedop-

Manuu mociIC mepexonaa €€ 4cpe3 JIMHHUIO LCH-
TPOB BaJIKOB.

I[aBJ'ICHI/IC Ha MaT€puall U3MCHACTCA IIO
MEpC MPOABUIKCHUA €TI0 K JIMHUU LNCHTPOB BaJl-
koB. Cuna JaBJICHUA Ha BaJIKU NPHUBOAUTCA B
BUC YPaBHCHUS:

R. = SPR’RIG (10)

&
rme, P = 4'SE — CWJIa COIPOTUBICHUS Cuna R, mpunosxena k Balkam Hoj yr-

pa3IaBIMBaHUIO;

6 - OTHOCUTCIBHOC CXXAaTUC 4YaCTHIIHI, d -
pa3Mep 4acTHUIIbI;

k - xo>(QdULIHEEHT 3amOJHEHUs MOBEpX-
HOCTH BaJIKOB MaTepHaJIoOM;

{ - nTMHA BAJIKOB.

2
JoMm — c¥.
g
MakcuManbHOE JaBIIEHME Ha MaTepuall

paBHO (IIpW JOMYIIEHWH, YTO OHO MpOIIOp-
LIMOHAJILHO BEJIMYMHE CKAaTHS MaTepHaa)

4T

Frar = ——— (11)

Dlsina’

rae: T - cuna, IeCcTBYIOIas Ha BaJIKH;

D — nuameTp BaJKoOB.

Cuna, neiicTByromniast Ha BaJIKH, paBHA

ID?a .
T=Tasma(l—cosa), (12)

rie &« — xodpdunment mpormop-

LMOHAJIFHOCTH MEX/y JAaBIE€HUEM U BETMYUHOU

CXKaTHs MaTepHuaa.

3HavueHWE CpeAHEel CKOPOCTH JIBIDKCHHUS
MaTepuaia B 30HE MIEeTyIIeHusT — ypaBHeHUE (7)

— TO3BOJISIET OIPENETUTh TEOPETUIECKYIO TPO-
M3BOAMTENHHOCTh Haphl BajikoB. OHa paBHA (B
Ke/u):

Qr = 3,6ylv,a.,9

rae, ¥ — oObemHasi Macca Marepuaia Jio

IenyLeHus, o/cm’;

Qe - CPeIHSS BEIMYNHA 3a30pa MEKIY

BaJIKaMH B 30HC HICITYHICHUSA B CM,

{0 - cTeneHb 3amoOJIHEHUS O0ObEeMa 30HBI

MICITYIICHHA.

TakuM 006pa3oM, ONBITHO-TIPOMBIIIICH-

HBIH oOpasen o00OpyIOBaHHS Ui OYHCTKH
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(13)

cadiopa OT IIETyXH PEKOMEHIYeTCS MpHMe-
HATH B COCTaBe IIpecca IO MPOU3BOACTBY
ca(I0poBOTo Macjia B MHHUITPOU3BOACTBEHHBIX
[exax rnepepadaThIBaIONICi TPOMBIIUICHHOCTH.

3akniouenue, 6616006l

B xoxe mccrmenoBaTenbekoi paboOTH U3Y-
YeHa aKTyaJbHOCTh MAaclOKUPOBOM OTpaciu, B
TOM YHCJIE IPU3HAKHU BO3POCIICH MOMYISIPHOCTH
caduiopoBoro Macna B Kazaxcrane m B Mupe.
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Pa3paboTaH MICTyIIUTEIb-TIPECC I IICTyIIIe-
HUS U TIpecCOBaHMs ceMsiH caduiopa. B pesyib-
TaTe OMNpE/CICHbl ONTUMAIILHBIC MapaMeTPhl U
Obuta pa3paboTaHa OOOPYJOBaHWE MO MPOU3-
BOJICTBY cadIopoBOTO Macia Uit oOec-TiedeHus
MaKCUMAaJIBHOTO BBIXOJIa MPOJIYKTa TPeOyeMOro
BBICOKOTO Ka4eCTRa.
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RESEARCH OF SAFE METHODS OF PRODUCTION OF CANNED VEGETABLES
USING GRAIN CROPS

'L.K. SENGIRBEKOVA*, 'L.S. SYZDYKOV A

( «Almaty Technological University», JSC, Kazakhstan, 050012, city of Almaty, Tole bi str., 100)
Corresponding author e-mail: laura_kalikulovna@mail.ru*

This article presents microbiological study of canned vegetable snacks replaced with various cere-
als.Currently both abroad and in our country, regulatory documents and recommendations on ensuring quality
and safety of foodsare actively developed. The quality reduction and food spoilage may be related to biochemical
(fermentative) processes inherent to products themselves. As another important factor, influencing on this can
be microbiological contaminants.Miroorganisms constantly contaminates on surface of technological
equipments, vegetables raw material and as a result they end up in canned food. Canned vegetable snacks are
ready meals, made from vegetables processedin various ways, that can be usedcold and heated. The main pur-
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pose is studying microbiological indicators of canned vegetable snacks. According to the results of the study,
some types of microorganisms were found in the samples.

Key words: canned vegetables, buckwheat, millet, cereals, HACCP, critical points (KKT).

HNCCIEAOBAHUE BE3OITACHBIX CIIOCOBOB ITPOU3BOACTBA OBOIIHBIX
3AKYCOYHBIX KOHCEPBOB C HCIIOJIb3OBAHUEM 3EPHOBBIX KYJIBTYP

!J1.K. CEHTUPEEKOBA*, 'J1.C. ChI3/JbIKOBA

(AO «ATMATHHCKHUI TeXHOJIOTHYeCKUil yHUBepcuTeT», Kazaxcran, 050012,
r. Anmarsl, yi. ToJe 6u, 100)
DJekTpoHHas 1o4Ta aBTopa-koppecnonaenTa: laura kalikulovna@mail.ru*

B cmambve npedcmasnenvt MuKpoouonozuuecKue uccie006aHus 060WHbIX 3aKyCOUHbIX KOHCEPEOE, C 3a-
MEHOU KOMNOHEHIMO0G PATUYHLIMU Kpynamu. B nacmosuiee epema, Kak 3a pybeicom, max u ¢ naweii cmpame,
AKMUGHO pazpadamovléaiomca HOPMAMUeHvle OOKYMEHMbL U PEKOMEHOAyulu no obecneueHuio Kavecmea u oe3-
onacnocmu nuuiegvix npooykmos. Crujicenue Kauecmea U NOpUA RUWEELIX NPOOYKMOG MOcem Oblimb
6bI36aHA OUOXUMUYECKUMU (hepMeHmamUueHbIMU) NPOUECCamu, C6OUCMEEHHBIMU camum npodykmam. /Apyzum
BAMICHBIM (PAKMOPOM, GNUAIOWUM HA IMO, AGNAIOMCA MUKPOOHbIe KOHmamunanumol. Mukpoopzanusmel no-
CMOAHHO KOHRMAMUHUPYIONM HOBEPXHOCIMU MEXHOI02UYECKO20 000PY006anUs, 080UHOZ0 CHIPbA U, 8 KOHEYHOM
cueme, nonaoaiom ¢ Koncepgvl. Qgoujnvle 3aKycouHble KOHCEPEL — 20MOBble H100a, NPUZOMOBIEHHbLE U3 060-
wieii, 00padOMaAHHBIX PASIUYHBIMU CHOCOOAMU, KOMOPbIE MONCHO UCNOJIb306ANb 6 X0JI00HOM WU HAZPEMOM
cocmoanuu. OcHOGHOU 3a0aueil A6NACMCA U3YUEHUE MUKPOOUONOZUYECKUX NOKA3Amenei O08OU{HbIX
3aKycounbix Koncepeog. Ilo pesynomamam uccnedosanus é oopazyax 0bliu 0OHAPYICEHB! HEKOMOpPbLIE GUOb
MUKPOOPZAHUIMOB.

KurueBble ci10Ba: OBOLIHbIE 3aKYyCOYHbIe KOHCEPBbI, Ipeuka, mumeHo, kpyna, XACCII,
kpurnyeckue Touku (KKT).

JOHII JAKBUIJAP KOJIJAHBIJIFAH KOKOHIC IOoMTATAM KOHCEPBUJIEPI
OHAIPICIHIH KAYIIICI3 TOCIULAEPIH 3EPTTEY

!J. K. CEHTMPEEKOBA*, 'JI1.C.CbI3/{bIKOBA

(«AsiMaThbl TexHOJIOrusAIbIK YHUBepcuTeTi»AK, Kazakcran, 050012, Anmatsl K., Tese 0u keuu., 100)
ABTOpP-KOPPECTIOHACHTTIH 3J1EKTPOHIBIK TomTackl: laura kalikulovna@mail.ru*

bepincen  maxanaoa op mypai  capmamen  AIMACMBIPLLIZAH — KOKOHIC — KOHCEPBiNepiHiH
MUKpoOuonozuanvlk 3epmmeynepi kopceminzen. Kazipei yaxpimma wemenode oOe, 0i30in ende de mamax
OHIMOEPIHiN canacvl men Kayincizoizin KamMmamacslz emy yuliH HOPMAMUEMIK KyHcammap meH YCblHbICHap
oencendi mypoe azipnenyoe. A3blK-myniK OHimOepiniH canacvl men OyAiHYiHIH moMeHOeyine OUOXUMUATBIK,
(pepmenmamuemi) npouecmep acep emyi mymkin. byean acep ememin maevi 0ip manvi306l hakmop -
Mukpoomoel aacmaywivt 3ammap. Mukpoopzanuzmoep MmMeXHONOUANBIK HCADOLIKMapovly 0emi, O6CiMOIK
wuKizamsl apKplivl OaiiblH Koncepginepze o0e mycedi. Kexonic dommazam rxoucepeinepi — cyvikmail nHemece
KbI30bIpblI2an Kylioe Konoanyza 60aamoit, Jpmypii a0icnen acna3ovlk oHoen2eH KOKOHicmepoen 0aublnoanzan
oaitbin mazamoap. bacmuvr minoem KoKoHic 0ammazam KoOHCEPEINepiHiH MUKDOOUOIOZUANBIK KOPCEMKIuin
3epmmey 00716ln  mMaodvlIadbl. 3epmmey Hamudceci OOUBIHWA ANBIHEAH 2IiNEPOiH KYpamvlHOa Keuoip
MUKPOOPZAHU3IMOED Kez0ecmi.

Herisri ce3nep: kekeHic JOMTaFaM KOHCepBijepi, KapaKyMBIK, Tapsl, :kapmaJap, XACCII,
cbIHU OakbL1ay HYKTedsepi (KKT).

Introduction This is primarily caused by an increasing num-
In recent years, the problem of food quali- ber of adverse anthropogenic factors and their
ty and safety, including their ecological clean- impact on the environment,agricultural crops
ness, has taken a special place in our country. and productive animals.Food quality is usually

66
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understood as a set of properties that provide a
person's physiological needs for food and taste
substances, as well as specific organoleptic
characteristics of various products.

Miroorganisms constantly contaminates
on surface of technological equipments,
vegetables raw material and as a result they end
up in canned food.

In case of violation of temperature and
humidity conditions and storage periods of
canned meat, microorganisms through the activ-
ity of their own proteolytic enzymes can also
noticeably change the quality characteristics of
canned vegetable snacks, which may in this case
become dangerous for the health of the consum-
er.[7]

Currentlyboth abroad and in our country,
regulatory documents and recommendations on
ensuring quality and safety of foodare actively
developed.At the international level, the
HACCP concept received greatest recognition
and dissemination, which became the main
model of food quality and safety managementin
many countries. HACCP is a conceptually sim-
ple system by which enterprises that produce
canned food can identify and assess risks that
affect the safety of their food products, and im-
plement technological control mechanisms nec-
essary to prevent or contain risks within ac-
ceptable limits, monitor the functioning of con-
trol mechanisms and keep current rec-
ords.Currently, HACCP is the most effective
system which guarantees the maximum safety of
food delivered to consumers on a national
scale.[1]

A critical zone in the canning industry is a
defined or restricted space in which the product
and the surfaces contacting with it are exposed
to the environment and are at risk of contamina-
tion.The HACCP procedure for identifying crit-
ical control points (CCP) serves the purpose of
preventing the influence of these hazards during
production.They are understood as the moment,
stage or operation at which the application of
control mechanisms is possible in order to pre-
vent, eliminate or reduce to an acceptable level
of risks fraught with food contamination.

The following 5 critical points should be
recognized as the most rational:

1. Input control of raw materials upon re-
ceipt of production;

2. Control of temperature conditions in
industrial premises;
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3. Monitoring of technological operations
in the manufacture of canned food before steri-
lization;

4. Control of sterilization modes;

5. Control of the modes of storage of
products after sterilization.

In determining normative indicators in
control critical points (CCP) of the HACCP sys-
tem, it is necessary to adhere to the require-
ments of current normative documents (San-
PiN, standards).[8]

Canned vegetable snacks are ready meals
of high demand, consisting of a mixture of fried
in vegetable oil and blanched vegetables and
characterized by high nutrition and good taste.
The study of the quality and consumer proper-
ties of canned vegetable snacks sold in retail
chains is very important for research at this
moment, due to the growing demand for these
products.

Microorganisms in the production of
canned vegetable snacks fall into a jar with the
main raw material, root vegetables, root greens,
tomato paste, salt, sugar, spices.A significant
role in the contamination of canned food with
microorganisms is played by contaminated
equipment, pipelines, workwear, the use of
manual processes in the processing of raw mate-
rials, poor preparation of containers, pans for
raw materials, etc.Vegetable raw materials de-
livered to the plant, especially root crops, are
heavily contaminated with various microflo-
ra.Lactic acid bacteria, mold fungi, and putrid
bacteria are found in large quantities. There are
always bacteria of the group Escherichia coli
(Coli aerogenes) and butyric acid.[3]

Mostmicrobes inside canned food do not
develop and do not cause spoilage of the product,
as they are oppressed by the action of high tem-
perature during sterilization, lack of air, and in
some cases, the acidic reaction of the con-
tents.However, some of them (more often spore
anaerobes) gradually begin to show vital activity
during storage. As a result, they form gases that
inflate the jar. Such spoilage is called biological
puffer.Blowed canned food is not subject to use, as
it can cause severe poisoning. Sometimes spoilage
of canned food occurs in connection with the so-
called flat-sour spoilage.This defect occurs when
the residual anaerobic (spore) microflora develops,
fermenting carbohydrates without the formation of
gaseous products. In this regard, there is no blow-
ing of the cans. However, the contents are spoiled
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when opened, it has a sour-putrid smell, a lique-
fied consistency.

Spoilage of canned food can be caused by
yeast, mold and non-spore-forming bacteria.
Yeast, mold and lactic acid bacteria can cause
spoilage of canned food with a pH below 4.5.
The development of yeast and lactic acid bacte-
ria causes puffer as a result of the release of
CO2.Mold is characterized by a need for oxygen
and this makes it difficult for them to develop in
canned food, which is in a hermetically sealed
container. The presence of spores of Bysso-
chlamysfulva, Aspergillus malignus and some
Penicillium species in pasteurized products was
found.When these microorganisms multiply, the
product's marketable appearance changes, its
taste and nutritional advantages decrease. Most
mold fungi belong to saprophytes, but among
them there are strains that have toxic properties.

Another group of microorganisms that
cause spoilage of sterilized canned food is
spore-forming bacteria. Usually, the vegetative
cells of these bacteria are destroyed under the
accepted sterilization regimes, and the spores of
bacilli and Clostridium can remain alive, since
they are one of the most resistant life forms of
microorganisms.In terms of requirements for the
temperature conditions under which they devel-
op, spore-forming bacteria are divided into
mesophilic and thermophilic. Their spores differ
in temperature resistance. Spores of mesophilic
spore-forming bacteria have different resistance
to heat depending on the species that produces
them. Some of them die at 100 °C in a few
minutes, others survive at temperatures above
100°C and prolonged heating. The spoilage
they cause in canned food is characterized by
certain features.

When blanching, non-spore-forming mi-
croflora dies; part of the cells and spores are
washed off with hot water. When roasting the
main raw material at a temperature of 130-140
°C and root crops at a temperature of 120-125
°C all microorganisms die or the most heat-
resistant spores are preserved.[4]

Object and methods of study

Experimental research of safety indicators
of canned vegetable snacks was conducted at
the Institute "research Institute of food safety".
Research on microbiological indicators was
carried out according to the standard "GOST
30425-97".

The objects of the study were: canned
vegetable snacks with various cereals of
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different samples. In total, 6 samples of ready
canned vegetable snacks with various cereals
were examined during the work.

Therewere used traditional schemes of
microbiological control in the production of
canned vegetable snacks, set out in GOST,
guidelines, instructions in the work.

Sampling of canned vegetable snacks and
preparing them for research

In accordance with GOST 30425-97, 6
cans of canned vegetables were taken for mi-
crobiological tests, which do not have any pack-
aging defects in appearance. Each sample
(product unit) was labeled according to the con-
trolled lot code and numbered.

Canned food that delivered to the labora-
tory was stored at room temperature for no more
than 24 hours. When studying canned vegetable
snacks with signs of spoilage during the devel-
opment of puffer phenomena, samples were
stored in parallel at temperatures (37+1)°C and
(20£1)°C. Preparation of canned vegetable
snacks for microbiological study was carried out
in accordance with GOST 30425-97.

Determination of mesophilic and thermo-

philic Clostridium spores before sterilization

The method is intended for the determina-
tion of mesophilic or thermophilic Clostridium
spores. These studies were carried out with an
increased number of MAFAnM in canned food
before sterilization, when the microbiological
defect of ready canned food was detected by the
defects of puffer, "flappers", a sign of microbio-
logical damage of 0.2%, during preventive con-
trol of the studied material was kept in a water
bath for a certain time after the established tem-
perature: to determine the spores of thermo-
philic aerobic, facultative anaerobic and anaero-
bic microorganisms at a temperature of
(95+1)°C inside a test tube with the product for
20 minutes; for isolation of spores of mesophilic
aerobic, facultative anaerobic and anaerobic mi-
croorganisms - at a temperature of (80£1)°C
inside the test tube with the product for 20 min.

Temperature control of crops of the ana-
lyzed product, confirmation of the presence of
mesophilic anaerobic micro-organisms in them,
and calculation of MPN was performed in ac-
cordance with GOST 10444.4-85.

When determining thermophilic anaero-
bic microorganisms, temperature control of
crops was performed according to GOST
10444.6-85. Determination of the number of
spores of mesophilic or thermophilic aerobic
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and facultative anaerobic microorganisms was
carried out by seeding in Petri dishes with
canned food according to GOST 10444.1-85,
and thermostation according to GOST 10444.1-
85 and GOST 10444.5-85.

Determination of yeast and mold fungi

The method is based on seeding the stud-
ied product into nutrient media, determining
whether the selected microorganisms belong to
mold fungi and yeast by their characteristic
growth on the nutrient media and by cell mor-
phology.

This method is used for:

—determination of compliance of micro-
biological indicators of quality of canned vege-
table snacks with the requirements of normative
and technical documentation;

— establishment of industrial sterility of
canned food;

— finding out the causes of defects in
canned vegetable snacks;

—determining the degree of mold infesta-
tion in the walls of cooler rooms;

For analysis, at least (10£=1) g of canned
vegetable snacks were selected, homogenate and
initial dilution were prepared. For this purpose,
as well as for subsequent ten-fold dilutions, a
saline solution was used. The Saburomedium
was used in the work. Prepared dilutions from

canned vegetable snacks were sown in parallel
in two Petri dishes and filled with a molten me-
dium with a temperature no higher than
(45+1)°C. In parallel, 15-20 cm3 of Saburo me-
dium was poured into a separate Petri dish to
check for sterility. The crops were thermostated
at a temperature of (24+1)°C for 5 days. After 3
days of thermostatting, a preliminary accounting
of characteristic colonies was performed. After
5 days, the final accounting of the results of
crop temperature control was performed. Yeast
and mold colonies were separated visually.The
growth of yeast on the Saburo medium was ac-
companied by the formation of large convex,
shiny, grayish-white colonies with a smooth
surface and an even edge.[5,6]

The growth of mold fungi in the agaric
medium was accompanied by the formation of
mycelium of various colors.

If necessary, the separation of yeast and
mold colonies was performed using microscopic
examination. For this purpose, preparations
were prepared from individual colonies using
the crushed drop method. The results of micros-
copy are evaluated using the characteristics of
yeast and mold fungi specified in GOST
10444.12-88.

The amount of yeast and mold in 1 g of
product (X) was calculated byformula:

Q DXL 10
=———10n
nl+n2+0.1 )
> N-where is the sum of all counted colo- n2 - number of Petri dishes, counted for
nies on Petri dishes in two consecutive ten-fold more;

dilutions, provided that each Cup has grown
from 15 to 150 colonies;

nl - number of Petri dishes, counted for
less dilution;

and n is the degree of a smaller dilution of
the product.[2]
The analysis of study results

Table 1 — Microbiological indicators of canned vegetable snacks

Samples

Indicators

Non-spore-forming microorganisms, including lactic acid
and mold fungi, and yeast, in 1G (cm3) of the product

Yeast Mold fungi Lactic acid
Cannedvegetablesnacks Ne6 (90gbuckwheat) 1 - -
Canned vegetable snacks Ne5 (90gmillet) - 1 -
Canned vegetable snacks Ne4(100gbuckwheat) 1 - 1
Canned vegetable snacks Ne3 (100gmillet) ) 3 -
Canned vegetable snacks No2 (110gbuckwheat) 3 ) )
Canned vegetable snacks Nel (110gmillet) ) 4 -
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Figure 1-Microbiological indicator of canned vegetable snacks with the addition of cereals

Microbiological indicators of canned vegetable snacks with
the addition of various cereals, g(cm3)
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Non-spore-forming microorganisms were
found in all samples, including lactic acid mi-
croorganisms, mold fungi and yeast. This can be
caused by many factors. In the future, we need
to use effective methods of reducing the level of
microorganisms.

Conclusions

This article determined microbiological
indicators of canned vegetable snacks.According
to the results of the study, non-spore-forming mi-
croorganisms were found in the samples. Micro-
organisms that retain their viability during heat
treatment, i.e. during the sterilization of canned
food, are commonly referred to as residual micro-
flora. The cause of microbiological damage of
canned vegetable snacks is the presence of heat-
resistant spore-forming microorganisms in the
raw materials and equipment surfaces, or a di-
rect violation of the temperature and time pa-
rameters of filling and sterilization of products.
The definition of CCP in the canning industry
will allow us to effectively manage critical pro-
cesses, ensuring the production of high-quality
and safe products. The production of high-
quality canned products with a minimum con-
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tent of microorganisms that can preserve their
original properties for a long time remains the
most important task for the canning industry.
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PHYSICAL AND MATHEMATICAL MODEL OF THE PROCESSES OF A DEVICE FOR
PROCESSING WATERMELONS
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The knowledge of the grinding processes of the pulp of fruits and vegetables is not sufficient. In this arti-
cle, we examined the processes of destruction, grinding, mixing the pulp of watermelon. The criterion equations
of these processes are derived taking into account the indicators of the pulp and peel of the watermelon. The
derivation of criteria equations for calculating the characteristics of the processes used in the processing of wa-
termelon fruits is considered. The mechanic-technological basis for calculating and designing machines for pro-
cessing watermelons for food purposes is outlined. The results of experimental studies to determine the optimal
kinematic and structural parameters of these machines are presented. The basic physic mechanical and rheolog-
ical properties of watermelon fruits are given. One of the tasks set for the researcher was to choose a physical
model of the processes of separation of pulp from the crust, destruction, grinding of pulp and mixing of the pulp.
The values of these quantities depend both on the kinematic parameters of the dynamic interaction and on the
Dphysic mechanical and rheological properties of the fruits of melons. The obtained criteria equations can be
used to determine the technological parameters of machines where it is necessary to destroy the fetus with mini-
mal energy costs.

Key words: watermelon, criteria equations, process calculation, cutting, piercing, disruption,
flesh, pulp.

®U3NKO-MATEMATHUYECKAS MOJEJIb ITPOIIECCOB YCTPOMCTBA /151 ITE-
PEPABOTKU APBY30B

'A.E. HA3BIMEEKOBA, 'JT.A. TJIEBJIECOBA, 'A.E. KAHPEAEBA

(«AJIMaTHHCKMIT TeXHOJIOTHYeckuii yHuUBepcuTeT», Kazaxcran, 050012, r. Anmarsl, yJi. Tosae bu, 100)
DJeKTpOHHAs II0YTa aBTOpa KoppecnoHAeHTa: tlevlessova@gmail.com

3uanue npoyeccos uIMeab4eHUs MAKOMU PpyKmoes u 0souieit HedoCMAamouHo 0 CO30aHus 6azvl Oan-
HBIX HO CGOUCMEAM, XAPAKMEPUCIMUKAM U COPMOBLIM 0COOEHHOCMAM N100d. B amoii cmamuve mol paccmompe-
JIU BPOYECCHl UBMEIbYUEHUSl, NEPEMEUUBAHUA MAKOMU 8 ROIOCHU ap0y3a 0151 NOSLYYeHUs OYULEeHHOU KOPKU U
00HOpOOHOU Makomu. Kpumepuansnsie ypasnenus ymux npoueccos 8bleedensl ¢ yuemom noxazamenei ms-
Komu u Koycypul apoysa. Paccmompen 61600 KpumepuanbHovlX ypasHeHuil 01 paciema XapaKkmepucmux npo-
Ueccos, UCROIL3YeMbIX Npu nepepadomke nnoooe apoysa. Hznorcenvt mexano-mexmnonozuueckue 0CHOGbl pac-
uema u NPOEKMUPOBAHUA MAWUH O1A 00padomku apoy306 0na nuuiesvix yenei. Ilpusedensvt pezyromamut
IKCREPUMEHMATIbHBIX UCCIC008AHUIL NO ONPEOENIEHUI0 ORMUMATIBHBIX KUHEMA-MUYECKUX U KOHCIMPYKMUBHBIX
napamempos smux mawun. IIpusedenvlt ochosHble pusuKo-mexanuuecKue u peorozuiecKue ceolicmea niooos
apoysa. Oona u3 3a0au, HOCMABIEHHBIX HEPEO UCCTIe006amenem, 3aKII0UANaAch 8 6blOOpe huzuueckoit mooenu
npoueccoe omoeneHus nyibnbl Om KOpKu (6e3 paspyuwienus), paspyuienus, usmeab4eHus nyaivnsl u nepemeuii-
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eanusa nyavhol. Om QU3UKO-MeEXAHUUECKUX U PeOSI0ZUYECKUX CEOUICHE N10006 apOy3a 3asucum noooop nepe-
Meutusarouwux u usmenbuaouux opzanoe ycmanogxu. Iloayuennsvie Kpumepuanvhole ypaguenus mozym ovimeo
UCRONB308AHBL 01 ONPeEdeIeHUs MEXHOI02UYECKUX RADAMEMPO8 MAUWUH, 8 KOMOPbIX He00X00UMO nepepado-
mamp 100 ¢ MUHUMATIbHBIMU IHEPLEMUUECKUMU 3AMPAMAMU.

KiroueBble cioBa: ap0y3, KpuTepuaibHble YPaBHEHHUsI, pacyeT Mpollecca, pe3ka, NpouuBKa,
pazpylienue, MIKOTb, MSIKOTb.

KAPBbI3/Ibl OHJIEY KYPBLIFbIHBIH ®U3UKAJIBIK-MATEMATHUKAJIBIK MO-
JEJII

'A.E. HA3BIMBEKOBA, 'JT A. TIEBJIECOBA, 'A.E. KAUBIPEAEBA

(«AMATBI TEXHOJIOTHSJIBIK YHUBepcuTeTi», Kazakceran, 050012, Anmarsl K., Tose bu ke, 100)
ABTODP-KOPPECTIOHACHTTIH JIEKTPOHBIK momTachl:tlevlessova@gmail.com

Kemicmep men KokonicmepOin, uyennl0103acbln YHmMaKmay npouecmepin 0iny cemkinikciz. byn
Mmaxanaoa 0i3 KapoOwvl30blH OPMACHIH JHCOI0, KECY, apanacmuipy npoyecmepin Kapacmuipovik. byn npouyecmepoin
Kpumepuanodvl meHoeyi Kapovl30blH OPMACLIHOAZbL HCYMCHI2bI MEH KADBIZbIHbIY, KOpCcemKiuimepin eckepe omul-
puin wvizapuiniadvl. Kapowis sicemicmepin oHoeyoe K010anpliamulii npoyecmepoiy CHRAMMmMAamaiapvli ecenmey
YWiiH Kpumepuanovl menoeynepoi wivizapy Kapacmuvlpuliaovl. A3vlK-myaiKmik maxcammazsl Kapovlzoapoul
OHOeyze apHANZAH MAWIUHANAPObL e€Cenmey MEH MHCO0anayovlyy MeXaHUKAAbIK-MeXHON0UANbIK Hezi30epi
Kepceminzen. byn mawiunanapovlyy onmainel KUHEMAMUKAIBIK HCIHE KOHCHMPYKMUSMIK napamempiepin
AHBIKMAy GOUbIHWA IKCREPUMEHM A0l 3epmmeynepoiy, Hamuicenepi oepinzen. Kapowis sicemicmepinin nezizzi
duzuKanvlKk, MeXaHUuKanvlK dHcoHe PpeolocUANBIK Kacuemmepi Kenmipinzen. 3epm-meyutice dHcyKmenzen
MinOemmepOil, 0ipi — UennIoN03anbl KblpmulCHaH 601y, 0eCMPYKUUALAY, Yea1107103AHbl YHMAKMAY HCIHE Mac-
Canvl apanacmulpy npoyecmepiniy, puzukaivlx mooenin manoay 6010vt. byn wmamanapoviy monoepi Kayvtnnoly
OUHAMUKAIBIK dPEeKemmecyiniyy, KUHeMAmuKanvlk napamempJiepine oe, u3uKaiblK-uexanukaibly, Heane peo-
N02UABIK Kacuemmepine 0e dainianvicmul. Anvinean Kpumepuanodsl menoeynepoi e, a3z Inepus wvl2blHbIMEH
YPbIKMbL JCO10 Kadicem 601ampli MAQUIUHAIAPObIY MEXHOI0ZUANBIK NApAMempiepin aHblKmay yuin naioana-
Hyea 601aodbi.

Herisri ce3nep: KapObI3, KpuTepHaIIbl TeHAeYyJep, NMPOIeCTi ecenrTey, Kecy, TecCy, KO,
YHTaKTay, 1eJUIHJI03a.

Introduction ship between similarity criteria and to formulate a

When analyzing the process of the de- criteria equation that will be valid for all similar
struction of the fetus, it is necessary to take into processes. Moreover, to derive the criterion equa-
account its physical and mechanical properties, tions, it does not need any simplifications that are
which should be generalized by creating a mod- usually introduced in cases of analytical solutions
el of plant material that allows reflecting such of differential equations describing a complex
fundamental properties of the material as elas- phenomenon. Processes of the same physical na-
ticity, viscosity and ductility. The model for ture are called similar if their criterion equations
gourds is determined by the structure of the fetal completely coincide.
cortex, consisting of a solid skeleton and a semi- Any of the technologies for processing
liquid, liquid or gaseous substance filling the fruits includes the operation of the destruction
gaps between the solid elements of the cortex of the fetus.
and the internal cavity of the fetus. Obviously, a Knowledge of the physical properties of
more real model should contain a greater num- food materials is necessary for the design and
ber of simple elements, but practice shows that optimization of the processing process [1].
the use of more than three or four elements in While Multipurpose Optimization (MOO)
models significantly complicates the possibility has provided many methods and tools for solving
of visual observation of the behavior of bodies design problems, food processes have gained little
while changing so many of its properties. benefit from them. MOO covers the definition of

Similarity theory allows, without integrat- performance indicators, process modeling, integra-

ing differential equations, to establish a relation-
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tion of preferences, evaluating compromises and
finding the best compromises [2].

Aremu, A. K., Ogunlade, C. A. studied
the yield of juice on three fruits: orange, pine-
apple and watermelon. In their studies, the fetal
juice constant (in decimal form) was also calcu-
lated and recorded. Each experiment was re-
peated three times for peeled and unpeeled
pineapple, orange, and watermelon using four
sets of sieves. The following indices are de-
scribed by Oguntuyi (2013), Kasozi and Kasisi-
ra (2005), Abulude et al. (2007), Samaila et al.
(2008), Aye, and Abugh (2012) were used to
calculate juice yield, extraction efficiency and
losses during machine extraction, while the
juice constant was obtained from the ratio of the
sum of the masses of extracted juice and chaff
juice to the mass. The fruits fed the mass of
juice in Chaff was determined using the ASAE
method (1983), applied by Oje (1993), Oyeleke
and Ollaniyan (2007), Aviara et al. (2008),
Olaniyan (2010), Adebayo et al. (2014),
Olaniyan and Obajemihi (2014)a) Juice yield,

wigx 100
Y, %=—""—F""
Wig W,
. . 100 +W;
b) Extraction Efficiency, % =———
Wroux
c) Extraction Loss %
100 s(Wgg — (Wt Wiy,
Wigs
, Wig+ Wi
d) Juice Constant, X =————

W;

Where: WIE is Mass of juice extracted in
grams, WRW is the Mass of residual waste in
grams, WFS is

the Mass of fed sample in grams, X is the
juice constant of fruits in decimal [3].

Methods

We studied two varieties of watermelon
"Sweet Krimson", zoned in the Turkestan re-
gion, and "Dishim."

For experiments, together with KazNIIPO
Institute for Potato and Melon Growing, 60
pieces were randomly involved. Fruits were tak-
en after checking for defects with a thorough
visual inspection, during laboratory tests and
studies at 5 £ 1 ° C, 90 = 5% relative humidity
before use.

Also, the shape index was used to calibrate
the watermelon fruit. The shape index was calcu-
lated. During the experiment, a relationship was
found between a weighty watermelon and a wa-
termelon shape index. The average weight of wa-
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termelons was 8 kg, while the circumference of
such watermelons was 78 + 2.1 cm.

Mechanical Characteristics Watermelon
is also designed to design appropriate machines.
For further research, watermelons with the same
shape index are discarded. 5 unit of watermelon
are made (peel, mechanical armor, pulp paren-
chyma, etc.). the same size 3cm x 3cm, each
experiment was carried out 5 times according to
the following methods.

1.Determination of ultimate shear stress
of food products

This technique is based on determining the
ultimate shear stress in determining the parameters:
Fost - residual loading force, g; h - penetration
depth, m; 6 is the ultimate shear stress, Pa.

The final result can be taken as the arith-
metic mean of the values of the results of three
determinations:

o= KeonFost / h2, Pa

where: Keon - coefficient of the cone (1.1 -
according to the passport of the device); Fos -
the residual loading force on the indenter
"cone", N, - is determined according to the
schedule as a constant value of the load value
stress after relaxation of mechanical stresses; h -
penetration depth, m, - corresponds to the value
of the steady-state residual loading force.

2.Method for determining loading force

The method is based on determining the
parameter of the loading force Fu. The final re-
sult was the arithmetic mean of the results of
three determinations. Change in loading force
on the indenter depending on the depth of its
introduction into fresh, frozen and thawed fruits.

After uniformly slicing into different
parts of the fetus, pieces of the fetus 10 mm
thick were placed on the apparatus table close to
the indenter, after which the apparatus conduct-
ed research and plotted.

3.The study of the strength characteristics
of watermelon fruit

The experimental research program in-
cludes the determination of the strength charac-
teristics of a watermelon and its parts. For re-
search, winter varieties of watermelons with a
thick crust and a dark color of the cuticle were
taken. To register the data, the ST-2 structure-
meter device was used.

4.Method for determining the strength
characteristics on Reotest RN4.0

Raw materials are cut with a thickness of
not more than 1 mm, samples are taken from
three slices of watermelon, sliced into 2 cm
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wide slices. From the prepared sliced slices,

take the same sections of the slice, parallel to
each other. We measure raw materials in shear,
plate-plate. We determine the fracture strength,
then identically prepare three more samples

Range 3

Range 4

Figure 1 - areas of sampling, watermelon in the context

In Figure 1, the region 1 is the core of the
watermelon, approximately 5 cm in diameter,
the region 2 of the pulp parenchyma is the main
part where the seeds are located, approximately
15-20 cm, region 3 is the mechanical armor, the
cortical zone, from 23 cm in diameter, then re-
gion 4 - white peel (epidermis + cuticle)

The strength of the crust is determined
first with the cuticle, then without the cuticle in
different directions.

from the same sections of the segments and
conduct oscillation tests. The results of the ana-
lyzes are presented in the form of a graph and
table.

Ranoe 2

Range 1

In 2005, foreign colleagues from India inves-
tigated the fruits of a watermelon with red pulp on
an Instron plant manufactured in Great Britain,
shown in Figure 2 (Instron, Canton, MA) [4], we
conducted similar studies on a Structometer ST 2
and obtained the following data.

Figure 2 — Texturometers: a - Instron, Canton, MA, b- Structurometer CT 2

Results and their Discussions

Russian scientists Shaprov M.N., Semin
D.V. et al. also conducted similar studies, the re-
sults of which on the Volga watermelon are given
in the sources [5,6]. Also, experiments were con-
ducted according to the methodology of the scien-
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tific consultant of the Doctor of Technical Scienc-
es, Professor M. Shaprov, who did research on the
installation they assembled, we conducted re-
search on the CT 2 structureometer and the fol-
lowing data were obtained, presented in table 1.
Our results in table 2
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Table 1 - Difference in maximum shear stress depending on the cut-off area of the watermelon

Watermelon area | Maximum Shear | Maximum shear
Strength (N) stress (N/MM?)
Range 1 4+0,2 0,048+0,009
Range 2 5,5+0,1 0,069+0,002
Range 3 10+0,2 0,0139+0,003
Range 4 50+0,2 0,070+0,007
Table 2 - Strength characteristics of watermelon
Region Fracture force, N Puncture | Hardness, | Cutting force with a flat
Force, N | kg/mm? knife N/ cm
along across
Watermelon bark
Stalk of watermelon 470,4+2,7 131,0+1,5 | 0,91+0,1 28,5+0,3 36,9+0,62
Watermelon equator 432,5+6,8 109,1+0,72 36,9+0,4 37,1+0,5
receptacle 440,9+5,3 106,8+2 26,8+0,52 39,5+0,5
Watermelon pulp
peduncle 176,9+2,7 13,0+0,2 10,6+0,15
equator 102,8+0,73 12,6+0,15 12,1+0,13
receptacle 166,4+2,7 9,33+0,14 8,6+0,14
The obtain_ed resear.ch data was used to b) Extraction Efficiency, % = 100 W,
calculate and design a device for cleaning a wa- Weeox
termelon from a cuticle, chopping and extract- =38,3+1,4
ing pulp, and slicing a peeled peel into even cu-
bes for making candied fruit. c) Extraction Loss %
The elastic modulus of watermelon _100+(Wpe—(WjetWny 6.4+41.2
amounted to 9.79 + 0.94 x 100 Pa and vertical Wrg Y

compression to 8.92 + 0.78 x 100 Pa under ver-
tical compression.
The efficiency of juice extraction and

losses are calculated by the following formulas:
a) Juice yield, JY, % = w=31,6i0,23

Wig TWryr

Elementary energy (work) dA (Ix), put it:

dA =dA,+ dA>+ dAs

Where dAl is the elementary work spent
on volumetric plastic deformation, J.

dA2 - elementary work spent on the for-
mation of an element of a new surface (at the
limit of molecular forces or surface energy), J;

dA3 — elementary energy spent on com-
pensation for losses associated with the friction
process and heat generation, respectively, J.

Separation of pulp from the peel

The separation of pulp from the walls of
the peel occurs by sliding cutting of the pulp
from the inner walls of the peel

The terms dAl, dA3 are negligible in
comparison with the value of dA2

We take into account only the value dA2
for cutting with sharp edges of the blades:

dd, =H, -2dF (1.2)

where HF is a constant for a given mate-
rial, characterizing its surface-active properties
or otherwise specific work (energy) spent on the

formation of a unit area of the material being
cut, J / m?;

(1.1)
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dF - elementary surface increment during Total energy (work) spent on cutting:
cutting deformation, m?.

A, =2H, [dF (1.3)
dF - elementary cut surface area, m?
F is the internal surface area of the slice, m?. A =2Hr 'F
2F - the newly formed surface is equal to
the double sectional area of the section, m?. The speed of the cutting process, as the
With a constant with a known configuration most important kinetic factor is expressed:
of the cutting area, the work will be expressed:
dT
Vv = (1.4)
P F-dr
Where dT is the elemental cutting force Fp - cutting area.
when separating the pulp from the inner surface The mathematical model of the process
of the watermelon; of cutting the flesh is presented in the form of a
vp - cutting process speed; system of equations:
4T
f F.dr (L.5)
A=2H_|dF
or otherwise:
dl =v,-Fdr
i (1.6)
dd=H;-2dF
Grinding pulp inside the cavity dA =dA, + dA, + dA;
Grinding occurs in the cavity of a water-
melon, after the introduction of a working or- We neglect only the value dA;
gan. The fragile structure of the pulp of water-
melon is destroyed. Destruction occurs as a re- dA=dA, + dA
sult of compression deformations (mainly) and
cutting. The elementary work dA; spent on volu-
Arguing in a similar way to (1.1), we ob- metric deformation is expressed by:
tain:
2
ag, = (1.7)
2F

Where o — fracture stress with pressure blades, Pa;

dV — elementary volume increment during deformation, m;

E — the elastic modulus of the second kind, characterize the strength properties of this material
(pulp of the product), Pa.

Total energy (work) spent on volumetric deformation:

We neglect only dA3

dA =dA; + dA;
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Total energy (work) spent on cutting:

A, =2H, [dF
The speed of the process is determined by the combined effect of crushing and cutting strains:

dR
= 1-8
Y = Fdr (1.8)

Where dR = dR; + dR is the elementary crushing and cutting force; F is the processing area.

The mathematical model of the process of destruction of the pulp will be present in the form of a
system of equations:

(1.9)

or otherwise:

(1.10)

Mixing pulp inside the cavity
The process of mixing the liquid is characterized by a complex distribution of velocities in its vol-
ume, which depends on the shape, size of the tank and mixer, as well as on the speed of rotation of the

mixer blades.
According to the Stokes theorem, in a closed loop (with stirring Fig. 3), the circulation of the vec-

tor
Fc=§a-§f (1.11)
Figure 3- closed loop mixing circuit
C
a—P
.
or
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Where, ¢ - closed loop; a - circulation vector (peripheral speed);

I~ circulation vettor @ mo with closd loop with ( in a particular case around the circumference
with stirring);dr - elementary movement (elementary path)

In this case, the work (Ac) of the closed-loop motion force expressed:

4 ={R-& (1.12)

R - force overcoming resistance of fluid layers, H.
For a unit of time, closed-loop operation is the power expended in mixing in an unsteady mode.

N=§‘LA (1.13)
T

According to the first Helmholtz theorem, the angular velocity vector is determined by:

@:%.mtﬁ (1.14)

rotV - circumferential speed rotor, characterizing the intensity of the circular motion and equal to
twicthe angular velocity:

rotV =Q

Q=rotV =2-é

The rotor is the spatial derivative of the fluid. Thus, mixing of the individual fluid layers
velocity, or else the rotor is a vortex equal to and the whole as a whole occurs.
twice the angular velocity. If the circulation Tc> When mixing the liquid, the kinetic ener-
0, then this means that there is a vorticity in the gy E in J is reported:

P (wo -x)2
dEzf-h-a)o_-xdx (1.15)

where dE is the elementary kinetic energy X - distance from the axis of rotation (ro-
communicated to the mixer blades; tor axis), m;

p is the density of the liquid system, kg / h is the height of the blade, m;
m3; dx - elementary blade length, m;

0 is the constant angular velocity of ro-
tation of the mixer, s-1;

3 n X 3.
Ez%‘)'hjx?dx :w.(,,f_rg) (1.16)

Where 1 is the radius of the inner edge of the blades, m;
r2 is the radius of the outer edge of the blades, m

The elementary friction force (dP) acting on the blade is expressed according to Newton’s law:

dP:WdF (1.17)

Total force (P) of friction N (hydrodynamic resistance) is determined by:
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P:W (1.18)

F - blade area, m’.

& is the drag coefficient of the blade, depending on its shape and the mode of fluid movement.
Io 1s the radius of the blades, m

o - working angular speed of rotation of the mixer, ¢!

Moment of friction My

g.F.p.a)z.rz
MJ:TO (1.19)
Operating Torque M,
2 4 4
M lpe 8(“ ') (1.20)

Where p is the dynamic coefficient of viscosity of the liquid system, Pa - s

Working power (N in W) on the shaft of the mixer is determined:

N=M, -w

3 4 4
nlpo é(“ —h ) (1.21)
At a rotational speed of the agitator blades n in rev / s, the angular velocity
® =2mn and r=d/ 2. d is the diameter of the mixer blades.
Criteria equation for the pulp mixing process.

This equation is well known and is used to calculate the working power of the mixing process.

N=K, -pn-d’ (1.22)
N is the working power spent on the mixing process, W;
KN - power criterion or otherwise modified Euler criterion for mixers;
p is the density of the liquid system, kg / m3;
d is the diameter of the stirrer blades, m;
n is the frequency of rotation of the blades of the mixer, c-1.
The criteria equation presented in several forms:

N
N _coRe) ———=Eu

pon-d® Where p-n’-d’ !

N=Eu, p-n-d’

The quality of mixing affected by a correct- speed. The final information on the calculations is
ly selected and calculated angular velocity @ (c-1). summarized in table 3.
It is associated with the so-called relative mixing
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Table 3- Calculation results

significative Meaning
N,W Total power on the agitator shaft 722
N,W Starting power taking into account overcoming inertial forces 794,2
M, N-m Torque for the selection of the stirrer electric drive 46,7
Pipes, N Total cutting force including frictional forces 29,4
Ni, W Cutting power of the pulp from the bark 230,8
No, W Pulp cutting power 94,2
n, s’ Optimum speed 25
Rewm Modified Reynolds criterion (for mixing) 129274
N3, W Working power on the agitator shaft 397
Iy Cutting intensity criterion 0,4-103
o, N/ mm Crumple stress 0,17
Rp Criterion for the intensity of the action of the shear deformation force | 0,11:10*
V,kg/s Installation performance 8,4

Criterion equations are derived that help
to calculate complex processes in the processing
of watermelon fruits. Processing difficulties are
related to the purpose of the study. The aim of
the study is to develop equipment for obtaining
a homogeneous watermelon pulp and obtaining
a cleaned and undamaged watermelon rind. The
peel is processed into candied fruits, and the
homogeneous pulp is processed into other types
of sweet products. The difficulty lies in the fact
that the process of grinding and mixing takes
place in the cavity of the watermelon.

Conclusions

The knowledge of the grinding processes of
the pulp of fruits and vegetables is not sufficient.
Such aspects as loss of food product quality during
prolonged exposure, when cutting the quality of
sliced slices, chemical properties of the product,
etc. are not taken into account. In this case, we
examined the processes of pulp destruction, pulp
grinding, pulp mixing, and the exposure time was
minimal. The criterion equations of these process-
es are derived taking into account the indicators of
the pulp and peel of the watermelon. One of the
tasks set for the researcher was to choose a physi-
cal model of the processes of separation of pulp
from the crust, destruction, grinding of pulp and
mixing of the pulp.

The article presents our proposed models,
which allow us to calculate the effective dimen-
sions of the working body with a minimum ex-
posure time to the pulp, taking into account the
density of raw materials.

The values of these quantities depend
both on the kinematic parameters of the dynam-
ic interaction and on the physic mechanical and
rheological properties of the fruits of melons. A
formula for calculating the effective speed of
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mixing the pulp taking into account the reduc-
tion of energy consumption

They are described by specific criteria
equations obtained on the basis of the similarity
theory using the dimensional analysis method.
The derived equations are new and are specific
to this device. In the above equations, the ob-
tained characteristics of the pulp are used (den-
sity, breaking force, etc.) The obtained criterion
equations can be used to determine the techno-
logical parameters of machines where it is nec-
essary to destroy the fetus with minimal energy
costs.
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MN3YUYEHMUE BJIUAHUSA YD-U3TYUYEHUS HA TIOKA3ATEJIN KAYECTBA
MSACA ObINJIAT-BPOUJIEPOB
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DJeKTpoHHas 1MoYTa aBTOpa-KoppecnoHaeHTa: raushan u67@mail.ru*

B oannoit cmamve npedcmaenensv pe3ynbmantsl UCCI0e006AHUA KAYECHMEA MACA NMUUbL nOCIE
00pabomku ynompaguonemosvim ujiyueHuem 60 6épema npedyooinozo cooeprycanus. Ilpu smom uc-
noavzoeansvt 6axmepuyuonvie YP-oonyuamenu (Y®) uznyuenusn 200 moic/cn? -254 mlrc/em’ ¢ amanvzam-
HOUl 1aMNOil MOWHOCMbIO OAKMEPUUUOHO20 U3IYYEHUA, 0N 00e33aparcueanus 6030yxa 6 nmuiHuKe
npU HANOTLHOM GLIPAUWUCAHUU UBINAAM-OPOUIEP08 HA NOOCMUTIKE, MEMOOOM HENPAMO20 00IYyUeHUA 6
npepvleucmom pedicume Ha oue npepvieucmozo pexcuma oceewjenusn. Ilpeocmaenenvt pesynomamaot
Kauecmea opzaHoi1enmuiecKux noxazamesneii mywKu, XUMuuecKkoz0 cocmaea maca, 0e2ycmauioHHOo
OUenKu maca u 6y1b0Ha, KOmopbsle He OMAUYAIOMCA OMm MACa KoHmponvhulx ysinaam. Ilposedennsie uc-
C1e006aHUA NOKA3AIU, YMO MACO UbINAAM-0pOolinepos, cmepuauzoeannoe Y@ uznyuenuem ¢ 0ozax 200
muc/em? 254 muc/cm? 6 meuenue paznuunvix cpokoe xpanenusn (0o 14 oneii - oxnazncoennoe maco)
coomeemcmeyem mpeoosanuam CanlluH 2.3.2.1078-01, umo oaem ocnoeanue ucnonvzosamsv €20 6
RUWEBHIX Yenax 6e3 ocpanuyienus.

Kuaruessble ciaoBa: yjJbTpadguosieTroBoe u3jaydeHne, MscO NTHLbI, UbIILIAT-Opoiliepsl,
yabTpaguosieToBas o6padoTka.

BPOMJIEP TAYBIKTAPBI ETIHIH CAITA KOPCETKIIITEPIHE
YJIBTPAKYJII'IH COYJIEJEHYAIH 9CEPIH 3EPTTEY

'PV.VAJKAHOBA* 'K.E. TKOTEFAEBA

(«AnmaTsl TexHOJIOTUsILIK YyHUBepcuTeTi» AK, Kazakcran, 050012,
Anmarsl K,. ToJie 61 kemr., 100)
ABTOP-KOPPECTIOHACHTTIH NMEKTPOHABIK romrackl: raushan u67@mail.ru*

byn maxanaoa cosap andvinoa ycmay Kezinoe yibmpaxyiciH cayiemeH OHOeyoeH Kellinzi Kyc
eminiy canacvlh 3epmmey Hamudicenepi oepinzen. byn pemme oOpoiinep mayvlkmapvln edeHoe ocipy
Ke3in0e Kyc KOpacblHOaz2bl ayaHvl 3a1AICbI30AHOBIPY YUliH Oakmepuuyuomix cayneieHy Kyuwii oOap
amanvzam wamol 6ap 200 mnc/cm? -254 m/nc/cm? baxkmepuyuomix yiompaxynzin caynenenoipzivumep
(YK) caynenenyi, y3ik peicum-oeci sncapolKmaHnowlpy (ponsinoa y3inic pexicuminoe dxcanama cayieieHy
a0ici  Kondanwinovl. baxviiay mayvlk-mapvinely — emineH  QUBIPMAWBLIBIRLL  HCOK — YUIAHBIH
0pP2ano1enMUKaIblK KOPCemKIiuimepiniy canacovl, emmit, Xumusuablk, KEpamol, em neH COPRamnvly 0dMiH
Oazanay nomudicenepi bepinzen. 3epmmeynep ropcemienoeii, 200 mlnc/cm’ 254 mlxnc/cm’ odozaoa
YIbMPAKYIZIH CaY1eIeHYMeH 3apapcoi30andvipulizan opoiiep mayvikmapul 14 Kynze oeitin cakmayowi
apmypni mep3imoepi ywin - cankpinoamotnzan em CHoweT 2.3.2.1078-01 mananmapuwina caiikec Keneoi,

Oy mazamoOvlK maKcammapoa wexkmeyciz naioananyza neziz depeoi. .
Heri3ri ce3aep: yJabTpakyJ/riH cayje, Kyc eTi, Opoiijiep TaybIKTapbl, YJbLTPaKYJriH

enzey. STUDY OF THE EFFECT OF UV RADIATION ON THE QUALITY INDICATORS OF
BROILER CHICKEN MEAT
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This article presents the results of a study of the quality of poultry meat after treatment with ultraviolet
radiation during pre-slaughter. At the same time, bactericidal UV irradiators (UV) of 200 MJ/ 254 MJ/cm with
an amalgam lamp with a bactericidal radiation power were used to disinfect the air in the poultry house during
the outdoor cultivation of broiler chickens on the litter, by indirect irradiation in intermittent mode against the
background of intermittent lighting mode. The results of the quality of the organoleptic parameters of the
carcass, the chemical composition of the meat, the tasting evaluation of meat and broth, which do not differ
from the meat of control chickens, are presented. Studies have shown that the meat of broiler chickens sterilized
by UV radiation at doses of 200 MJ / media 254 MJ / cm for various storage periods up to 14 days - chilled meat
meets the requirements of SanPiN 2.3.2.1078-01, which gives reason to use it for food purposes without

restriction.

Key words: ultraviolet radiation, poultry meat, broiler chickens, UV treatment.

Beeoenue

B nocnanun Ilpesunenta PK Hapony Ka-
3axcraHa «Crtparerust Kazaxcran-2050» 3Bydwrt,
YTO TPETHUI BBI30B — YIPpo3a INI00AIBHON MPOJIO-
BOJILCTBCHHOW OE€30MaCHOCTH, M 4YTO BBICOKHC
TEMITHI POCTa MUPOBOTO HAPOIOHACEITICHUS] PE3KO
00OCTPSIIOT TPOIOBOILCTBEHHYIO MTPOOIIEMY.

Baxneiieii coCTaBIISIONIEH CHCTEMBI
HaIMOHANBHON  Oe3omacHocTH  PecmyOmuku
Kazaxcran sBnsercs mpomoBOJIbCTBEHHas 0e3-
onacHocTh [1, 2, 3]. demorpaduueckoe pa3Bu-
THE CTpPaHbl W TMIOBBINICHUE YPOBHS JKU3HU
TpeOyeT Bce OOINBIIEro 00ecTedeHHs HaCeIeHUs
KaueCTBCHHBIMH  MPOJYKTaMW I[UTaHUS, B
YaCTHOCTH, >KHBOTHOTO TpoucxoxacHus [4]. B
pelIeHnn dToi MpoOIeMBbl POJh MTHUIICBOJICTBA,
KaKk OTpaciii XUBOTHOBOJCTBA, OCOOEHHO
BEJIMKA, ITOCKOJIbKY MTHUIICBOJCTBO MPOU3BOJIUT
JIBA TIOJHOIICHHBIX COAJIAHCUPOBAHHBIX MPOTCH-
HOBBIX TPOJIYKTA JJIS TUTAHUS YEIOBEKa — U0
M MSICO ITHIIBI [5].

IIpu npousBOACTBE Msica OTUIBI OJHOU
U3 OCHOBHBIX 3a/lay SIBIIIETCS OOecIeYeHHe
KauecTBa W OE30TMAaCHOCTH CHIPhSI METOIOM
3¢ (heKTUBHON 00pabOTKU M 3alUTHI CEIbCKO-
XO3SIICTBEHHOW NTHIBI OT MHKpPOOHOJIOTHYEC-
KUX 1 HHOEKITHOHHBIX 3a00JICBaHUI.

[Ipennaraemasi TEXHOJNOTUs OOECIICUHBA-
€T CHIKEHHE MHUKPOOHOUW 00CEeMEHEHHOCTH TI0-
BEPXHOCTEW TYII M WX KOHCEpBAaIMIO 3a CYUEeT
Y® o06nydeHus] BBHICOKOW IUIOTHOCTH MOIIIHO-
cty. VI3 nTHUIIEBOAUECKUX TOMENIEHNN BEHTUIIS-
IIMOHHON CHCTEeMOW BBIOPACHIBACTCS BO3IYX,
CWIBHO 3arpsi3HEHHBI HE TOJIBKO MHKpPOOpTa-
HU3MaMH, HO U OPraHWYECKMMH BEIICCTBAMH,
MBUTBIO, YTO TAKXKE SBISIETCS HCTOYHUKOM a3po-
TeHHOTO pacipoCTpaHeHHS MUKPOMIOPHI, KOTO-
past TakuM 00pa3oM MOXKET IOIaaaTh W3 MTHY-
HUKa B NTHYHUK C HMPUTOYHBIM BO3IYyXOM. DTO
CO3/Iae€T TOCTOSHHYIO YTPO3y BO3HUKHOBEHUS
0oJie3Hel, 00YCIIOBICHHBIX accolManueil MUuK-
poopraau3mMoB [6].
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[Tb11b NTHULIEBOJYECKUX MOMEUICHUH CO-
JEPKHUT OOJBIIOE KOJIMYECTBO 3HAOTOKCHHOB.
DHJIOTOKCUHBI — 3TO OaKTepHaIbHBIE TOKCH-
YeCKHe BEIECTBAa, KOTOpBIE IMPEACTABISIOT
c000# CTPYKTYypHBIC KOMIIOHEHTHI OIpPEaCiIEH-
HBIX O0aKTepHil U BHICBOOOXKIAIOTCS TOJNBKO TPH
musuce (pacrmaje) OaKkTepruanbHOM KireTku [7].

Takum 00pa3oM, COBpEMECHHBIC HHTCH-
CHUBHBIE METOZBI BEIEHHs NTHULEBOJCTBA Npel-
CTaBJISIOT MOTCHUUAIBHBIN PUCK JIS1 300POBBS,
KaK MTUIBI, TaK M JrojAeH, paboTarmImuX Ha
ntunedabpukax. be3 pemieHust atoil mpoOie-
MBI HEBO3MOKHO [JaJIbHEWIIee YCIIELIHOE pa3-
BUTHE OTpaciu. Mcnonb3oBaHHE B MPOU3BO/I-
CTBE MEpONPHITUH, HAIIPAaBICHHBIX HAa CHWXE-
HHE KOJMYECTBA NBUIM M MAaTOTCHHBIX MUKPO-
OpPraHU3MOB B IPUCYTCTBUU IITHLBI, OyIeT Cro-
COOCTBOBaTh YINIYUIIEHUIO YCIIOBHW Tpyna, MO-
BBIIICHUIO  MPOJAYKTHBHOCTH  CEIbCKOXO35H-
CTBEHHOW NTHILIBL, a TAKXKE YMEHBIICHHUIO Bpel-
HBIX BEHTHJISIIIMOHHBIX BEIOPOCOB B aTtmocdep-
HBIN BO3yX.

Cananuio BO3IyXa B NTHULEBOAYECKUX
MOMEIIEHUSIX HEe00XOIMMO NPOBOAUTH B MpPHU-
CYTCTBHU NTHIIBL. B 3TOM ciydae kK ne3nHuIu-
PYIOLLIMM CpEICTBaM HPEABSBIAIOTCS CIEIYIO-
M€ OCHOBHBIE TPeOOBaHHWS: OHU JOJDKHBI 00-
7anaTh CWIBHBIMHA OaKTEPUIUJHBIMU  CBOW-
cTBaMu; ObITh OE3BPEIHBIMHU JIJIS JIFOJCH U MTH-
1Bl JjayKe TP AJUTEIBHOM HCIONb30BaHNUM; HE
JIOJDKHBI 3arpsi3HSATH OKPYXKAIOUIYIO Cpey; He
BBI3BIBATh KOPPO3HMIO METAllIa; MPUMEHEHUE HX
JIOJDKHO OBITH TEXHOJIOTMYHO U PEHTA0ENBHO.

B sTom cnyuae onHoW u3 Hambonee mep-
CIEKTHBHBIX TEXHOJOTHH 00e33apaKuBaHUs
BO3/lyXa M TIOBEPXHOCTEH sBIsieTcs OakTepu-
nunHoe yiabTpaduoneroBoe (YD) nznyuenue.

K mnpeumyiecTBaM yibTpauoIeTOBOrO
o0e33apaKMBaHUsl BO3JyXa M IOBEPXHOCTEH
OTHOCSITCSI BBICOKAsi CKOPOCTh 00paboTKH, yHU-
BEpPCAIBbHBIH ~ MEXaHW3M  00e33apaKHBaHUs
(MHAKTHBALIMM) I BCEX MHUKPOOPTaHU3MOB H,
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Kak CJeJCTBUE,YHUBEPCAIbHBIA CIEKTp Jci-
CTBHS, 9KOJOTHYHOCTh METO/]a, BO3MOXHOCTH
COYETaHHA C IIFOOBIM XHMHUYECKHM METOJIO0M
o0e33apaxuBanus [8].

Nzydennie BO3MOXKHOCTH  TPUMEHEHUS
CTepHIIH3AINH, 00pa0OTKH C TIOMOIIBIO pa3iInd-
HBIX BHUJIOB W3IyYCHUM sl YIJIUHEHHS CPOKOB
XpaHCHUS MUINEBBIX MTPOYKTOB, a TAKXKe odecIie-
YeHHUs] KOHTPOJISI Ka4ecTBa M OE30IaCHOCTH Msica
Y MSICHBIX MPOJYKTOB SBJISICTCS] BECbMa aKTyallb-
HBIM JIs1 HAYKU U TIPAKTHKH.

Lenpro nccnenoBaHusl SBUJIOCH U3ydeHHUE
BIUsSHUS Y D-U3MydeHnsI COBpEMEHHBIX OaKkTe-
PULIMIHBIX aMajdblaMHBIX JIAMII BO BpeMs CO-
JepKaHMs TTHALBI HA TIOKa3aTeln KadecTBa Msi-
ca IBIUIAT-0pOIIepOB.

HayuHnass HOBU3HA HCCIEIOBAaHUM 3aKIIO-
YaeTcsi B pa3padOTKe TEXHOJIOTUH HCTIONb30BaHHUS
COBPEMEHHBIX  OE30MAaCHBIX  OaKTEePUIMIHBIX
aMasibramMHbIX JiaMn Y ®-uU3ITydeHusl Ojsl CHUXKE-
HUS MHKPOOHOJIOTMYECKUX TIOKazaTeneill Msca
TITHLBI ¥ YITYYIICHHS KauecTBa MsICa IITUITEL.

BriepBrie ycTaHoBI€Ha BO3MOXHOCTH HC-
TIOJTK30BAHUS TIPY BBHIPAIIMBAHUM MTHUIIBI YIBTpa-
(PMOJICTOBBIX aMaJbIraMHBIX JIaMIT MOITHOCTBEO
0aKTePHUIIMITHOTO M3TYIECHHS U Pa3pad0TaHbI 1036
obnydyeHust YO u3IydeHUeM i CTEepUIIN3alid
UBITIIAT — OpOHIIEPOB € LETBI0 TIPOTICHUS] CPOKOB
XpaHeHHs TI0cTe YOOS MITHIIBL

Msico GpoiinepoB — 3TO IEHHBIA MTHINEBOI
npoaykr. CoaepkaHue NpPOTEHHAa B MSCE CO-
craBiasger 9-23 %. beakn Msgaca nTHIBI UMEOT
MTOJTHOTIEHHBI aMUHOKHUCIIOTHBIM COCTaB: TPHII-
todan — 2,5 %, MeTHuoHHUH — 2—6 %, JTM3UH — 6—
7 %. Kanopuitnocts 100 T Msca cocTaBiser
180230 kxan u onpeneisieTcsi B OCHOBHOM CO-
nepkaHueM sxkupa — 5—15 %, nunuael GoraTh
TTOJIMHCHACHITIICHHBIMUA KUPHBIMU  KHUCJIOTAMH.
B HacTosiiee BpeMst B CBSI3H C POCTOM IIPOU3-
BOJCTBA W IIMPOKHUM BHEIPEHHEM TIyOOKOU
nepepaboTKU Msca NTHUIBI JOJS TPOAYKTOB
W3 HEro Bo3pactaert. [3].

OnHOM U3 TaKUX HAUOOIIEe TIEPCIIEKTHBHBIX
TexHoJIoruu sipisiercst Y® usiyuenue. B Hacros-
miee BpeMs 3TOT MeTojl 00pabOTKH YCIEIHO UC-
MOJIL3yeTCsl BO MHOTMX cTpaHax. [Ipumenenue
paJValMOHHBIX TEXHOJOTUH B MHILEBOM TIpO-
MBIIUIEHHOCTH, B T.4 Y® wu3nydeHUs Takxke
YCIIEIIHO HAILIO CBOE MPHMEHEHHUE.

E>xeroanslii 00bEM NMUIIEBOH MPOAYKIHH,
00paboOTaHHOW 3TUM METOJIOM, TIPEBBIIIAET
1000 TBIC. T [9].

[IpakTuueckoe HCMHOIB30BaHUE BO3MCH-
cTBUsl YO U3NMIydeHUs JJisl YBEJIUYEHUSA CPOKOB
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XpaHEeHMs THLICBON MPOAYKIMH OCHOBAHO Ha UX
CMOCOOHOCTH 3aMEIISATh WM YCKOPATH MPOIIeC-
CHl TIPOPACTaHHUSA WM CO3PEBaHUS IUIOJOB U
OBOIIEH, OCYIIECTBIATH OJHOE MM YaCTHYHOE
MOJIaBJICHUE JKMU3HEACITENTFHOCTH BO30YIHUTE-
JIeil TOpYH MUIIEBHIX IPOTYKTOB.
buonoruueckue sddexts yabTpaduoe-
TOBOTO M3Iy4YeHUST B TPEX CIEKTPaJIbHBIX
y9acTKax CYIIECTBEHHO pAa3IMYHBI, ITO3TOMY
OWoIOTM MHOT/A BBIACHSIOT, Kak Haubosee
Ba)XKHBIC B UX paboTe, CIASAYIONINE TUana30Hbl:

— bmwxanit ynetpadmoner, Y®O-A myun
(UVA, 315—400 um)

— Y®-B nyuun (UVB, 280—315 um)

— Janpamii ynerpaduoner, YO-C myun
(UVC, 100—280 um)

[lpobnema  coxpaHeHWS]  TUTATENbHBIX
CBOCTB MPOJYKTa, & TAKKE BEPOSITHOCTH 00pazo-
BaHMS PA3MYHBIX TOKCHHOB W MYTarcHOB B pe-
3yapTate oOnydeHus ero Y® wuzimydeHHEeM Ipu
PazIMYHBIX J03aX JACTATBHO HCCIENOBANCS Ha
MPOTSHDKEHUH MHOTHUX JIECSITHUIICTHN W PacCMaTpH-
BaJIaCh Ha YPOBHE O(HIMAIBHBIX MEXKIYHAPOJI-
HBIX OpraHH3alui, PEryIHPYIOLIIUX BOMPOCH UC-
TIOJIL30BAHUSI SIIEPHON BHEPTHH, 3IpaBOOXpaHe-
HUSI ¥ Ka9eCTBa MMUIIEBBIX TIPOTYKTOB.

Jns obecieuenns mHaktuBanuu 90% 1o
Staphylococcus aureus (HOPMHPYEMBIH MHUKPO-
Opra"m3M) HEoOXOAWMas J/03a COCTaBiIsIeT 6
mJ[x/cm?.

ITo omenkam crenuamucToB Onaromaps
00Ny4eHHI0 yIbTPa(HONIEeTOM JHKBUAUPYETCS
10 99 % mukpoopranusmoB. OOnydeHHe yib-
Tpaduonerom - npoctoid, 3QHEeKTUBHBIN U KO-
Joruyeckn Oe30macHBIi METOJ] 00e33apaKiBa-
HUs. B oTiMume OT XMMHUYECKUX METOMIOB J€3-
WHQEKIHOH Oe3BpeieH /Il YeloBeka, He o0ia-
JIaeT TOKCUYHOCTBIO M aJIEPreHHOCTBIO.

UyBCTBUTENILHOCTh MHUKPOOPTaHU3MOB K
ngercteuio Y®JI yMeHbIIaeTCs ¢ yBEIWYEHHEM
pasmepoB KiIeToK. OTCI0/Ia CTORKOCTD IIJIECEHEH
K geiicreuto YDJI 3HaunTEenHHO OOJNBIIE, YEM Y
OaxTepuii.

Mamepuanvt u Menoovl uCc1e006aHUA

HcrnbiTanus IPOBOIMITICE HA TEPPUTOPHU
TOO «Ammbw» B AnmmatuHckoi obmactu. beuio
0o0pabotano Y@ cBeTOM HECKOJIBKO Kyp BO BpeMs
COZIep KaHUs M YIIAKOBAaHO B CTAH/IAPTHBIE MAKETHI
JUISL XpaHEeHUsI B XOJIOMIbHUKE. MarepranoM s
WCCIJICIOBAHUI CITYXKIJIO MSICO LBIIUIAT- Opoiine-
POB, B3TOE Ccpa3y mocie yoos Ha nruiedadpuke,
rJe [pIUsiTa ObUIM BBIPAIICHBl B OJJMHAKOBBIX
nomMeneHusx (0okcax) miomaasto 15 M2 u 00be-


https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
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MOM 56 M3 Ha Moy, B KauecTBE MOJACTHIKU HUC-
TTOJTH30BAJIH APEBECHBIC OITHIIKHL.

B ombiTHOM OOKCce Ha BBICOTE 2 M OT
moysia ObUIa YCTaHOBJICHA OTKpBITas JiaMIia
MOIIHOCTBI0 OaKkTepuIuaHoro Y O-m3mydeHus
Ha JUIMHE BOJHBI 254 M - 87 Bt ( puc. 1).

Y®- obmyuatens ObIT aganTUPOBaH AJS BO3-
MO’KHOCTH HMCIIOJIb30BAaHUS B IPUCYTCTBUM ITHU-
IBl, [UIA 3TOr0 OOKOBBIE CTOPOHBI 3aIUTHOMN
peLeTKH OBbUIM 3aKJIeeHBl METAITU3UPOBAHHBIM
CKOTYEM.

Pucynoxk 1 - OTkpeITBIN 6akTepuiuanelii Y d-o6myuaTtens ¢ amansramHoit nammnoit OB3-B

YO- obmydeHne Bo3myXa B MEPHOI BbI-
palMBaHMs UBIUIT TPOBOIWIOCH METOJOM
HETpSMOTO  O0JTyueHHs, Tpu KoTopoMm YD-
W3Ty4YEeHHE HaNpPaBsUIOCh B BEPXHIOK YacTh
MOMENICHUs], TAE JAOCTUTanach HeoOXomauMas
JUISL THAKTUBALMA MUKPOOPTaHU3MOB 1032 Y -
m3nydeHus. [loTomok B OmMBITHOM OOKce OBLT
OOIINT ONIMHKOBAHHBIM TO(POIUCTOM, KOTOPBII
CIOCOOCTBOBAJl PACCEMBAHUIO M  OTPAKEHHIO
Y®-00myueHrs] B HUKHIOK 4YacTh MOMEIICHUS.
[Tpu TakoM criocobe 0OITyueHNsI HHTEHCUBHOCTD
OaKTepUIIUIHOTO TIOTOKA Ha YPOBHE IOJa 3Ha-
YUTENLHO CHIDKAETCS, YTO HCKII0YaeT BO3-
MOKHOCTh IIOJIYYEHHsI OXKOI'OB ITOBEPXHOCTH
KOXKM M POTOBHUIIBI IV1a3 NTULBI. BepTukansHoe
JIBIDKEHHE BO3JAYIIHBIX TOTOKOB, CO37aBaeMOe
OpY IOMOIIM BEHTWIATOPA, CIIOCOOCTBOBAIO
MEPEMEILCHUIO a3POTreHHBIX MHKPOOPTaHW3MOB
W3 30HBl C HM3KOH B 30HY C BBICOKOH Y-
00JIy4eHHOCTBIO.

B nepuon npoBeneHus BakuuHauui Y O-
o0JIyueHHe OTKIII0Yaoch Ha 4 4aca. Pe3ynbraTel
MeTofa 00pabOTKH Msica IBIUIAT-OpoiinepoB YD
W3ITyYCHUEM.

Y® o0paboTka NpoBOAMIACE B CIELYIO-
[IeM PEeXUME: TNIOTHOCTh MOIIHOCTH Ha IMOBEPX-
HocTH oOpabatbiBaeMoro obpasua He menee 10
MBT1/cM2; Bpems oOxydenus 20 cekyHn, no3a
200-254- 280 m/I/cM2 — 3TOT PEKHM COOTBET-
CTBYET ONITUMAIILHOMY.

Ilocne Y® 06pabOTKH TYLIKK YIaKOBBIBa-
JIMCh, HANPABISUIMCh B KaMmepy OXJIKICHHS U
JUTUTENFHOTO XpaHeHus rpu Temneparype 0+2 ° C
B TeueHue 7 cyTok. OCHOBHOH LIENbI0 00Ty4eHHs
SBISICTCSl KOHTPOJIb (COKpalleHHe KOJMYECTBa)

84

MATOTEHHBIX OaKTEepHil B CBEXEM WM 3aMOpPO-
JKCHHOM KpPacHOM MsiCEé M MsiC€ MNTHUIIBI, YTOOBI
obecrieunTh 0€30MaCHOCTh 3THUX HPOIYKTOB
MUTAHMS JUTS YIIOTPEOJICHNS B TTUIILY.

OTOOpBI PO0 M OPraHOJICNITUYCCKOS HC-
cienoBanue Msica mpoBomwin cornacHo 'OCT
20235-74, 7702.0-74.

Jns  pU3HKO-XIMITYECKOTO  MCCIIeIOBAHTIS
Msica LBIUIAT-OpOIIEpOB MCHOIB30BATId METO/BI,
pexomenaoBanubie 'OCT 28825-90 Msico nTuIlpsL.
[puemka; 'OCT 7702.1-74,23392-78, 23042-86.
Ipu sTomM ompenensim: pH Oenoro u KpacHOro
Msca, TIEPOKCHIA3y, COJACPKAHUE IPOIYKTOB
MIEPBUYHOTO pacrajia OenkoB B OynboHE (peak-
1Sl C CEPHOKUCIION MeIBIO), CO/IepKaHNe aMMHa-
Ka u coieid amMoHus (c peaktmBoM Heccrepa),
KOJIMYECTBOJIETYYHX KUPHBIX KHCIIOT M KHCIIOT-
HO€ YHCIIO XHUpa — Yepe3 CYTKU mociie y0os
NTHIBI CYIIECTBYIOIIUMH M3BECTHBIMH METOJIa-
MU, a TaKKe WHTCHCUBHOCTh OKPACKH M BOJIO-
CBSI3BIBAIONIYIO (BOIOYIEPKUBAOIIYIO) CIIOCO0-
HOCTB O€JIOr0 U KpacHOT0 Msica.

Pe3ynomamot u ux oocyscoenue

brnarogapsi opraHolenTHYECKO OIleHKE
MOKHO HanOoJiee OBICTPO MOIYIUTh CBEACHUS O
MOKa3aTeNnsax MPOAYKIUU, KOTOPbIE 00YCIIOBIIH-
BAaIOT LIBET, BKYC, apOMaT, KOHCHUCTEHIIMIO, COU-
HOCTh M HEKOTOpbIE Jpyrue CBOMCTBA, HEOOXO-
JUMBIE JUII Hay49HO-OOOCHOBaHHBIX PEKOMEH-
Jalid UCTIOIh30BaHUs Msica ITUIIhI [10].

i1 cpaBHHUTENBHOW OLIEHKH BKYCOBBIX
KadecTB OylbOHA W BApEHOTO MsCa IBIILIST-
OpoillepoB KOHTPOJBHOM W OMNBITHOH TpYII
ObuTa MpoBeneHa Jerycranus, pe3yibTaTbl KO-
TOpOH MpeACTaBiIeHbl B Tabuuue 1.
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Tabmuna 1 - [TokazaTeny opraHoJeNTHYECKOH OLIEHKH OyJIbOHA M BapEHOTo Msica LBIIISAT-OpOoiiiepoB, 0ABEprHy-

ThIe 00paboTke nocie Y uznydeHus Gauisl

Msico BapeHoe
ITokazarenmn I'pynubie mpinpel | HoxHble MBIIIIBI bymson
Kontpons | Oneir | Kontpons | OnsiT [KoHTpoas| OnbiT
Apomar 9,3 9,0 9,3 9,0 9,0 9,3
Bxkyc 9,0 9,0 9,0 9,3 9,7 9,3
HexHocTh (5keCTKOCTB) 9,3 9,7 9,3 9,7 - -
Co4HOCTh 9,0 9,0 9,3 9,3 - -
IIpo3paunocTh - - - - 10 10
Kpenocts - - - - 9 9
(HAaBapHUCTOCTH)
Cpennss 9,15 9,18 9,23 9,33 9,43 9,40
OIICHKA

Kak BHIHO U3 TOJIYYEHHBIX JaHHBIX
BKYCOBBbIC M apOMAaTHUYECKHE MOKa3aTenu OyIib-
OHa OBLIM Ha JOBOJILHO BBICOKOM ypoBHE. by-
JTBOH OBLI apoOMaTHBIM, MPO3PaYHBIM, CBETIIO-
COJIOMEHHOTO IIB€Ta. 3HAUYUMBIX pa3iInuuil
MEXIy TpyHIIaMHu BBIABICHO HE ObuIO. ByiapoH
M3 MsCa IBIUIIAT-OpPOIIEPOB ONMBITHOW TPYIITBI
ObUT OIICHEH 4YyTh BhINIe MO apomary Ha 0,3
0arta, a KOHTPOJIBHOM 10 BKycy Ha 0,4 Oamna.B
UTOTE CpenHssl OLEHKa OylnbOHAa KOHTPOJIBHON
rpynmnsl Obuta Beime nuimb 0,03 Oamia, yem B
onbITHOM rpymnme. IIocTOpoHHHMX 3amaxoB u
npuBKyca y OyJbOHAa Kak ONBITHOW, TaK U KOH-
TPOJIBLHON IPYMIBI, HE OTMEUYEHO.

IIpu  pgerycranuum  BapeHOro  Msca
LBIIUIAT- OpoiyiepoB, TakXke, Kak W IpHU
JerycTanuu OyJnboHa, CYHIECTBEHHBIX Pa3iIndnit
MO BKYCOBBIM KadecTBaM MEXKJy TPYyIIamMHu 00-
HapyXeHo He ObuT0. I'pyHBIE ¥ HOKHBIE MBIIII-
LBl BT KOHTPOJIBHOM IpymIbl ObutH Oosee
apoMaTHbIMHU Ha 9,15 0ajuia, a MBIl IBITUIAT
OIBITHOW TPYIIILI OTJIMYMINCE O0Jiee BBICOKOM
HeXHOCThIO Ha 9,18 Oamma. CpenHsisi oleHKa
IPYIHBIX MBI W HOXHBIX ONBITHOH TPYIIIBI
Obula BBINIE, YeM B KOHTPOJBHOW Tpymie Ha
9,40, coorBeTcTBEeHHO. IIOCTOpOHHETO MPUBKY-
ca W 3amaxa BapeHOoe MSCO KaK KOHTPOJIHOH,
TaK U OTIBITHOM TPYMIIbI, HE UMETIO.

OU3NKO-XMMHUYECKHE TIOKa3aTenu Msca
CBHJIIETENLCTBYIOT O €ro JOOpPOKaueCTBEHHOCTH
1 0€30MaCHOCTH ISl IOTPEOUTEIISH.

B Hamux wuccnenoBaHugx 3HaueHue pH
Msca U APYTUe XUMUYECKHE [TOKA3aTeNIN ONpeie-
JSUTUCH 4epe3 CYTKH Iocie y0os M cTepuin3a-
mun. [lokazarens pH B KpacHBIX MOEIBIX MBITI-
nax yepe3 5 u 14 cyTok mocie XpaHeHUs IpHU
temneparype ot 0°C go +2°C uobpabotke 110-
3amu 254 1 280 mJIx/cM? OTIIMYaeTCsl HE3HAUH-
TEJBHO.
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Kucnotnoe wmcno »xupa Msica IBITUIAT-
opoiutepoB xpanenuu (0-2°C) B Teuenne 60 cy-
TOK YBEIMYUBACTCSI B KOHTPOJIBHOH Tpymie
ot 2,32 no 13,8 MMOJB/KT; NMPHU CTCPUIU3ALUN
nosoit 200 mJx/cM? - 10 6,9 MMOIB/KT, HpH
nose 254 mJLx/cM? -10 5,75 MMOJIB/KT ¥ TpH
no3ze 280 mJIx/cM? - 10 7,36 MMOJIB/KT.

IIpy wH3yuyeHUM XUMHYECKOIO COCTaBa
MsiCa IBIUIAT-OPOMIIEPOB, TOABEPTIIErocs 00-
paboOTKOW pa3NUYHBIMU [103aMH H3ITyYeHUS W
MPH XPaHCHHUHU, YCTAHOBJICHBI HEKOTOPHIC HU3MeE-
HEHUS 110 CPABHEHUIO C KOHTPOJIBHOW TPYNIION.

KommuectBo Braru B Msice Mpu XpaHEHUH
ot 0 go 2°C yepe3 5 u 14 gHeii Oomnblle BCeTo
YMEHbIIAeTCsT Tpu 00mydeHuu Jo30i 280
mJlx/cM?> — B GenpIx MbIIax Ha 6,13 u
12,35%, a B KpacHbIX Mbligax - Ha 7,05 u
13,49% cooTBEeTCTBEHHO. AHAJOTHYHO YMEHbB-
maeTcss W IoKa3aTeldh BIAard B Msice, MOJ-
BepruieMcsi OOJY4YEHHUIO, TIPU 3aMOpaKHBAHUN
(-18°C) u xpanenuu 1,5 u 6 mecsuen. Tak, B
OCJIBIX MBIIIIAX YPOBEHb BJIArM YMEHBIIHIICS
MpH  CTepuiM3aluu 1030k oOmydenus 280
mJDx/cm? Hal5,1 u 15,9% 1 B KpacHBIX MBIIIIIAX
-Ha 13,1 1 14,9% cooTBETCTBEHHO.

Takum o00pa3om, TPOBEIEHHBIE WCCIIe-
JIOBaHMS TIOKa3alld, YTO MSCO IBITUISAT- OpOii-
JIEpOB, cTepuin3oBaHHOE YD-u3iyyeHueMm B
nozax 200 mJlx/cm? 254 mlx/cM®> B TeueHue
pa3IMYHBIX CpOKax XpaHeHus: A0 14 nHel -
OXJKJEHHOE MSICO COOTBETCTBYET TPEOOBAHM-
av CaunlluH 2.3.2.1078-01, ur0 gaeT ocHOBa-
HUE WCTOIB30BaTh €r0 B MUINEBHIX IENsX 0e3
OTpaHUYCHUSL.

3aknrouenue, 6b1600bl

1. Ucnonp3oBanue Gakrepuruaaoro Y O-
oOmyyarensi ¢ amMaabraMHOW JIAMITOW MOIITHO-
CTBIO OAKTEPUIIMIHOTO M3ITyUeHUs, I 00e33a-
pakMBaHUS BO3[yXa B NTUYHHMKE MPHU HAIOJb-
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HOM BBIpAIIUBAaHUM IBIUIAT- OpoiliepoB Ha
MOJICTHJIKE, METOJIOM HENPSIMOTO OONydeHUs B
MPEPHIBUCTOM pEXUME Ha (OHE MPEPHIBUCTOTO
peXuMa OCBEIIECHHS CIMOCOOCTBOBANIO CHHXKE-
HUI0O MUKPOOHOW 00CEMEHEHHOCTH BO3IYITHON
Cpelbl B TIOMEIICHUHM M TOBBINICHUIO MPOIYK-
THUBHBIX TOKa3aTeleil IBILIAT- OpoiepoB, 0e3
W3MCHCHUS OPraHOJICNTHUYSCKUX ITOKa3aTeyen
TYIIKH, XHMHYECKOT0 COCTaBa Msca, JErycTa-
IIUOHHOM OIEHKH Msica U OyJIbOHA.

2. OpraHonenTUYecKUe MOKa3aTeNn Msica
IBIUISIT-OpOHIEPOB, MOABEPITINXCSI 00padOTKe
noszamu YO mnyuenns 200 mJx/ cm? 254 mJIx/
CM?, HE OTIMYAIOTCA OT MCAa KOHTPOIBHBIX

OplIAT.  I1IOBEpXHOCTH  TyIIEK  OMNBITHBIX
IpyIn uMeeT OeIoBaTO-PO30BBIH  OTTEHOK,
MBIIIIBl  yIIPYTHE, YMEPEHHOW BIAXKHOCTH,

BHYTPEHHHI KUp JKEITOBATOrO OTTEHKA. Msico
LBIILIAT- Opoiiiepos, oOmydennoe 280 M x/ cm?
MMEJI0 BBIPAKECHHBIN B OTKIIOHEHUH 3amax, 00y-
CIJIOBIICHHBIH MTPOTOPKIIOCT JKUPA.
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ET-KOHCEPBI OHIMJEPIH OHAIPY TEXHOJOI'MACBIMEH
CAITACBIH KETLIAIPY

!J1.K. BAUBOJIOBA, *A. K. XAUMYJIJIMHOBA*, *)K.5.ACUP)XAHOBA

('«AIMAaTBI TEXHOJOTHSLIBLIK yHUBepcuTeT», Kazakcran, 050012,
AJamartsl K-cbl, TeJe 6u k-ci, 100,
2«JI.H. 'ymuies atbingarsl Eypasust yITThIK yHEBepenTeTi», Kazakeran, 010008,
Hyp-cyaran k-cbl, KaxpiMkaH, k-ci, 13
3«Cemeii kKanachiHbIH LLIoKkapiM aThIHAAFLI yHMBepceuTeT», Kazakcran, 071412,
Cemeii K-cbl, ['THHKH K-ci, 202a)
ABTOP-KOPPECTIOHACHTTIH JEKTPOHIBIK momTackl: ahaymuldinova@mail.ru*®

byn maxanaoa em koncepei onimoepoin Kayincizoizin manoaiimsin CblHAK 3epmxananapoa oinikminikmi
meKcepyoit, 3epmxXaHaapaivlK CAaabiCHbIPMAIbl CbIHAKMAP MeH Oinikminikmi mekcepy 6azoapnamanapul
mypansl mycinikmep oepinzen. Cemeil em KoHcepei OHIMOepOi backa yazinepmen CanavblCMbIpbln, 0p2a-
HONIeRMUKANbIK, QUIUKA-XUMUATBIK, KAYINCI30IK J)HCaHe MUKDOOUOIOZUANBIK 3epmmey JHCypeizindi. 3epmmey
Hamudicenepine caKec Kacinopvlh OHIMOeEpPi dHcazblmOvl 0071bin WblKmbl. Tymuluyuisliapovly majianmapoii
KAHazammanowvlpy MaKcamvlnoa canaivl oHim OHOIpy Hezizei mindemi exeni d0anendendi. Em koncepeinepin
OHOipemin Kacinopvulnoa cmanoapmmapovly MmMalanmapvlia CiUKec Canaubl JHeaHne Kayinciz oHimoepoi
KamMmamacelz emy HcoavlHoa ic-uiapanap Kapacmuipoliovl. Em xoucepeinepin onoipy xe3inoezi KacinopvlHHuly
naioanaHamelH HOPMAMUBMIK-MEXHUKANLIK mananmapel manoanovl. Kazaxcman PecnyonukacblHblH
Oacekeze Kabinemmi, dceke KaCinkepaikmiln 0amyvl, HAPLIKMBIK IKOHOMUKAOA MAMAK OHEPKACIOl Oolibinua
mypaxmol 0eneeiide 60J1ybl Kepek.

Heri3ri ce3nep: eT koHcepBi eHiMaepi, cbIHAK, Kayinci3aik, OiTIKTLTIKTI Tekcepy, aBTOK/IAB,
MHUKPOOHOJIOTHSIIBIK, OPraHOJENTHKAIBIK, (U3HKA-XUMHUSIIBIK KOpPCEeTKIlITep, leMipuiek, cyiek,
cinip.

IMPROVING THE QUALITY OF MEAT AND CANNED PRODUCTS
BY PRODUCTION TECHNOLOGY

'L.K. BAYBOLOVA, *A. K. KHAIMULDINOVA*, *ZH.B. ASIRZHANOV A

(«Almaty Technological University», Kazakhstan, 050012, Almaty, st. Tole bi, 100,
2«Eurasian National University named after L.N. Gumilyov ", Kazakhstan, 010008,
Nur-Sultan, Kazhymkan, st. 13
3«Shakarim University of Semey», Kazakhstan, 071412, Semey, st. Glinka, 202)
E-mail of the author's correspondent: ahaymuldinova@mail.ru*

This article provides an overview of qualification testing programs, inter-laboratory comparative tests and

qualification testing in testing laboratories that analyze the safety of canned meat products. Organoleptic,
Pphysico-chemical, safety and microbiological studies were conducted, comparing Semipalatinsk canned meat
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products with other samples. According to the results of the study, the company's products turned out to be
positive. It is proved that the main task is to produce high-quality products in order to meet the requirements of
consumers. At the enterprise for the production of canned meat, measures were envisaged to ensure high-quality
and safe products in accordance with the requirements of standards. The regulatory and technical requirements
used by the enterprise in the production of canned meat were analyzed. In the market economy of the Republic
of Kazakhstan, the development of individual entrepreneurship should be at a stable level in the food industry.

Key words: canned meat products, test, safety, qualification test, autoclave, microbiological,
organoleptic, physico-chemical indicators, cartilage, bone, tendon.

COBEPHIEHCTBOBAHME KAYECTBA U TEXHOJIOI'MU ITPOU3BOJACTBA
MACOKOHCEPBHBIX ITPOAYKTOB

1. K. BAHFOJIOBA, °A.K. XAUMYJIIUHOBA*, *)K.5. ACUP)XAHOBA

("«AIMATHHCKHIi TEXHOJIOTHYECKHil yHUBepcHTeT», Kazaxcran, 050012,
r. Anmarsl, yJa. ToJe 6u, 100,
2«EBpasmiickuii HannoHANbHBIA ynupepcuter uMm. JL.H. l'ymuiesa», Kazaxcran, 010008,
r. Hyp-Cyuaran, r. Kaxeimkan, yia. 13
3«Yuupepcurer Illakapuma r. Cemeii», Kazaxcran, 071412, r. Cemeid, yi. inunkn, 20a)
E-mail xoppecnionnenta apropa: ahaymuldinova@mail.ru*

B oaunoit cmamove npedcmaenenvt NOHAMUA O NPOZPAMMAX RPOGEPKU KeAnuUPUKaAyuu, Medic-
1a60pamopHbIX CPAGHUMEIbHBIX UCHOIMAHUIL U NPOGEPKU KEATUPUKAYUYU 6 UCHbIINAMEIbHBIX J1a00pamopusx,
QHATTUUPYIOWUX DE30NACHOCMb MACOKOHCEPEHBIX npooyKkmoe. IIpoeedeno opzanonenmuueckoe, @Qusuko-
Xumuueckoe, 0e30NACHOC U MUKPOOUONO2UUECKOE UCCNe008AHUE MACOKOHCEPEHbIX npodykmoe Cemeii c
opyaumu oopazyamu. Ilo pezyromamam uccinedosanus npooyKyus npeonpuaAmus 0Ka3auiacs nOa0HCUmeabHoll.
Hokazano, umo o0cHOGHOU 3adauell AGNAEMCA NPOUIBOOCMEO KAUECMBEHHOU NPOOYKUUU C UENblo
yooenemeopenua mpeodosanuii nompeoumenei. Ha npeonpuamuu no npouzeoocmey MACHbIX KOHCEPBOE
npedycmompensl MeEpORPUAmMUA RO 0becneueHul0 Ka4ecmeeHHOol U 6e30nacHoll NPOOYKUUU 6 COOMEEmCmeuu ¢
mpebosanuamu cmanoapmog. Ilpoananusupoeanst HOpMamMueHo-mexnuvecKkue mpeboGanus, UCnob3yemole
npeonpusamuem npu npou3zeoocmee MAcHvIX Koncepeos. Konkypenmocnocoonocmev Pecnyonuxku Kazaxcman,
pazeumue YacmHOzZ0 NPeOnPUHUMAMETbCIEA, DbIHOYHAA IKOHOMUKA O0NIICHbL OblMb HA CMAOUILHOM YPOGHE
O NUWLEEON NPOMBIUITIEHHOCHIU.

KiroueBble cjioBa: MSCOKOHCePBHbIE NPOAYKTbI, MCHbITAHUE, 0€30IIACHOCTb, NMpPOBepPKa
KBaJIM(pUKALNH, ABTOKJIABbI, MUKPOOHOJIOTHYECKUE, OPraHojienTu4ecKue, (pu3nko-xuMuvecKue
NoKa3aTeau, XpAIId, KOCTH, CYX0KIJIHA.

Kipicne KapTeulail (aOpukarrap MeH €T eHiMIAEpiHeH,

Kasipri yakpiTTa emimizie Majl mapyaribi- CoH/Iali-aKk  ecCIMIIIK Kocrajiapel 0ap €T ©HIM-
JIBIFBIH JIAMBITY/IBIH HETi3rl MaKcaTTapbIHBIH Oipi nepineH xacanajupl. COHBIMEH Kartap, KOHCEp-
camaiel JKOHE Kayilci3 ©HIM KeIleMiH YIFauTy BUIEPIIH TYpJiepi MIMKI3aTThl AMBIHIAY CHIIATHI-
Oombmt  TaObUTanmBl. ATam  aiiTkaHma, OyTiHze MEH aHBIKTAIAIBL. ABBIK-TYJIK Tayapliapbl eNIiH
Kasakcranyma et eHIIpiCiH JaMbITy OacThl Hazap- a3bIK-TYJIIK KOPBIHBIH 90% - BIH Kypaisl. Aybul
na. MeMIIeKeTTiH MHAYCTPUSIIBIK-UHHOBAISLIIBIK IIapyalIbUIbIFBI-TAMAK OHEPKACIOl YIIIH IMKi3aT-
OarapiiaMachlHBIH, ~ MiHZETI-0aceKere KaOineTTi TBIH Heri3ri ke3i. Kazipri yakpiTra A3BIK-TYIK
KOHE OKCIIOpPTKA OarlapliaHFaH ©HIM KeJeMiH KOCIMOPBIHAAPHI 3aMaHayH KaOJBIKTapMEH >KOHE
yrraiity. bateic  Kazakcran oOmbBICHI  Kasipri TEXHUKAMEH O KAOJbIKTAIFaH. ¥3aK Mep3imMji
yaKpITTa eJiMi3Aeri )eTeKli eT eHIIpyIIiIepaiH cakray eHIMIepi aybuUl MapyallbUIbIFbl IIMKi3a-
0ipi OOJTBI TAOBLITAMIEI. TBhIHAH JalbIHIAJIA L.

Kazakcran PecryOnmkachIHBIH HapBIK YiIe- 3eprrey aqicTepi ;KoHe MATEPHALAPBI
ciHiH Oipa3 OemiriH er KOoHCepBiIepi KypaiIbl -3aHHAMAJIbIK JKOHE HOPMATUBTIK Tajar-
KoncepBiep canachlHBIH KOINTETEH KOPCETKIlI- Tap/pl KaTaH caKTay;

Tepi TYTBIHYIIbLIAP YIHIH manganel. KOHCGpBiJ'Iep 'KQCiHOpBIH)Iap MEH MY;[;[@_]‘H Tapamnrap
OapiblK €T MHeH KyC €TiHeH, CyOeHiMepIeH, apacblH/Ia aKmapaT ajMacy J>OJbIMEH Oi3iH
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OHIMHIH carachkl MeH KayiIci3miriHmaeri
HYIIBIHBIH CEHIMJIUTITIH KOJ/1ay;

-XUMHSUTBIK, (DPU3HKABIK KOHE OaKTepHO-
JIOTHSUTBIK IIBIFY KAyIiTEepiH Tanaay;

-Kayinrepai Oakpuiayjma KyHem Tocii-
JIeplli aHBIKTAWTBIH XaJbIKAPAJIBIK CTaHIApTTap
KaFuAajapblHIa  MEHEDKMEHT  JKyWelepiH
XKaKCapTy;

-KP CT UCO 9001, KP CT HCO 22000
CTaHJAPTTAPBIHBIH ~ TaJanTapbl MEHEHKMEHTI
KYHeJepiHe COMKECTIri KoHe MCEHEKMEHT
Kyitenepi HOTIKENIIITIH YHEMI apTTHIPY;

-KbI3METKEPJICPAiH OUTIKTUTrH apTThIpy
WKOHE YOKIEME, TOPTIITIH KOFAPhI ICHT el

-KOCITIOPBIH dKYMBICBIHBIH SKOHOMUKAIIBIK
THIMALIITIH apTTHIPY.

Hamuoscenep men nikipmanac

ET xoHE eT eHIMIIEPiH XKOFaphl TeMIiepa-
Typajia eHJEI, MacTepiiell HeMece CTEPUIIbICI
TepMETHKANBIK KaObUTFaH OaHKaJapra CaJbIIl €T
KOHCEpBiIepi maipiHAanaael. MyHnaik eHiMaep
TaOWFH Ta3a eTTeH Hemece 0acka Kypamziacrap
KOCBUIBIIT JabIHAalbl. backa eT KoHcepBi-
JIepiMeH CaNBICTBIPFaH/Ia €T KOHCEePBLIepi kKoFa-
Pl KaJOpHSJIBI, OUTKEHI oOJlap/bl JalbIHIAY
Ke3iHJe jkeyre OonMalThiH Oeniktep (1emip-
IMeK, CyiHek, CiHIp) aIbIHBII  TacTalajbl.

TYTBI-

KoHcepBisieHTeH eT eHipiCiHAe eTTiH, Mal/IbIH,
COpITaHBIH OapibIK Typiepi OipHeme Typi
KOCITajjap MEH XOII HWICTEpIi KOJJaHa OTBIPBII
JadbIHAATIA b,

ET kxoHCepBi eHIMAEpiHIH camachblH Taj-
nay >kymeictapbl CeMel FRUTBIMA 3€pTTey OpTa-
JIBIFBIHIIA KYPTi3ii.

3epTXaHa JKaFmaiibIHAAa €T  KOH cep Bi
OHIMIEpiHIH TaFaMIBIK CalacblH  ap TTBIPY
MAaKCaThIH ]a TOXKIP UOCIIK 3epTTey IKYMBICTAP
Kyprizinai. Toxip uOemik 3epTTey HbICAHBI P e-
TIHJIE YII KOHcepBi eHimi amsH Il «KyOmein»,
Opan k. (yri Nel); «Ceibara», Axtede k. (yiTi
Ne2); «Kap at», Atbipay K. (ynri Ne3);

1. AOK «Aibek», «BYKTBIpBUIFaH CHBIP
eti» Jkoraprel cypbm, ['OCT 32125-2013.
(15.01.2021) enmipiniren kyHi. KaHBUITBIp
NoO1.Ta3a cammarsl 325 rp.

2. KUIC «Kybneit», «byKTeIpbUIFaH
cublp eTi» )xorap¥el cypsin, [OCT 32125-2013.
(27.01.2021) enpipinren kyHi. Kanpreip Ne3.
Taza canmarsl 325 rp.

3. KUIC «Kapat», «BYKTBIpBUFaH CHBIP
eti» korapel cypbimn, ['OCT 32125-2013.
(15.03.2020) enpuipinren KkyHi. KaHBUITBIp
Ne08. Taza canmarsl 325 rp.

Cyper 1. 3eprrey Hbicanaapsl: «Crei0aray, «Kyoneiiy, «Kapat» eHiMaepi.

KoHcepBi eHiMAEpiH OpraHoIeNTHKATBIK
Oaramay OoWbIHIIA (CBIPTKBI TYpi, HicCi, IIoMi,
KOHCHUCTCHIMSICBI, COPIIAHBIH CBIPTKBI TYPi),
(bu3NKa-XUMHUSIIBIK (aKyBI3IBIH MacCaNbIK YIIeci,
MaiineiH Maccanslk yieci Kenptpan YK-4005,
ACB-6M anmapartapsl OOWBIHINA, PaJHOAK-
TuBTI 2eMeHTTep AJIBDA pamuomerp amma-
patbl OOWBIHINA) ac TY3BIHBIH MaccajblK YJieci
CTaHIapPTTHIK 9JlicTeMe OOWBIHINA 3EPTTENIL.
KoncepBi eHimepiHiH KayilCi3IiK KepCceTKill-
TepiH aHbIKTay Xyprizuigi. KemeH omarbiHBbIH
TEXHUKAIBIK perjaMeHTTepiHiH TajlanTapblHa
coiikec, oubly imiHae: KO TP 034/2013 «Et
JKoHE €T eHiMaepiHiH Kayimncizairiy, KO TP
021/2011 «Taram enimpuepi Kayincizairi», KP
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CT 1730-2007 «ET xoHe et enimaepi. JKamnmbl
TexHuKanblK Tanantap», KP CT 1731-2007 «Et
JkoHe eT eHiMmaepi. Cama KepceTKilTepiH
aHBIKTAy/bIH OPTaHOJEHTUKAIBIK OIiCTEPI»,
I'OCT 25011-81 «ET oHe eT eHiMzepi.
AKybI3abl  aHbIKTay omictepin, ['OCT 5981-
2011 «KoncepBinepre apHalFaH MeTaI
OaHKanmap MeH Kakmnakrap. TeXHUKaNbIK Tajarl-
Tap» OOMBIHIIA 3epPTTEY >KYPIi3iimi.

OpraHoNenTUKaIBIK Oaranay 5 OaijibIK
XKyhemeH OaraiaHJibl, OFAH COUKEC: OTe HKaKChI
- 30-25 6ann, xakcel - 25-20 Oasi, KaHarat-
taHapJblK — 20-15 Oanaplk KyHeHi KaMTHIBL.
(xecte 1)
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Kecre 1 - KoHcepBi eHIMAEPiHIH OPraHOJIENTHKANIBIK JKOHE KayiNCi3iK KepceTKimTepi

OHIMHIH aTaysl I'OCT 32125-2013 yori Nel yori Ne2 yori Ne3
Uici OTKIip Mici XKOK, KaJIbIIITHI JKerkimkTi xoIr Yuamasl, Oipak OTe yHaMIFl,
HICT1, YHAMJIBI JKETKUIIKTI KATThI XOIII HiCTi,
emec KaTThl OUTIHETIH
Jomi Beren momci3 Homi, JKeTkimikTi gomi, Kaxcl,
JoMaeyimTepi opTaia JoMzeyimrepi
Ken JKETKIUTIKTI
CBIpTKBI TYP1 Et GenikTepi kem nerenne 30 rp ET GemikTepi ET Gemnikrepi Et GemnikTepi
6omysr kepek. Canmarst 30 r-HaH aca ipi emec, ipi,Mail Tyci anbIK aca ipi emec
a3 OeJIKTep >KaNIbI €T Maii TyCi albIK caphl, KAJTBITITHI,
MmaccacblHbIH 10% -HaH acmaysl caphl, €T alllbIK eTTiH TYCl ka0bIK eTTiH TYCl
Kepek. KOHBIp Kait KOHBIp KBI3FBUIT, MaK
TYCTi, MalJIbI TYCi aKIIBLT
ET ET msIpbIH b, aca KyelpsuiMaraH | JKyMcak, eTi aca KerkimikTi OTe KyMcak, eT
KOH CHCTCHIIHACHI KybIp bBUIMaFaH, KYMCaK, eT OemikTepi
JKaKCHI OeIikTepi yIIKeH ycakyray, eTi
cenpi
CopnaHBbIH CBIP TKBI Kp3apipbiiran KyHinae Tyci Copma tyci Copmna azman Copma Tyci
TYpi CapFBIITaH allbIK KOHBIPFa JIeiiH, | cap¥blll, copna JalnaHFaH, aIlBIK CapFBILI,
KaOBIpIIAK TYPiHIETi aKybI3 bl MauJIbl, KaOBIp II1aK ycax eT
3artap Oap.CopnaHblH a3jian TYPIiHJeTi aKybI3Jpl | OelikTepi Kol
JaiIaH yeIHA kKo Oep e 3artap Oap,
du3nKa-XUMUSUIBIK KOP CeTKIIITEpi
AKYBI3JIbIH 15,0% 26,1% 18,1% 36,9%
MaccanbIK yieci, %
KEM eMec
Maiinsis MaccaibIK 17,0% 15,4% 14,0% 15,4%
yJeci, % apThIK
eMec
Ac TY3bIHBIH 1,0-gen % 1,5-ke netiin 1,2% 1,3% 1,1%
Maccajblk yieci, %
PasinoakTHBTI 3J1€MEHTTEp KOpCeTKili
PangroakTHBTI KO TP 034/2013 yori Nel yori Ne2 yoiri Ne3
JIEMEHT
e3wmii (Cs) Hesuiinin cnennpuKaibIk 12.6 +- 14.5 1.9 +- 14.4 Ox/kr 90+-11.9
OeJceHauIiri OK/KT OK/KT
-137,
Bbx/xr(ir) 200
Opranonentukanelk ~ Oaramay [OCT anmaparTapbl OOMBIHIIIA aHBIKTAJIB.
32125-2013 OoiibIHIIA Kapasbii, Oara Oepisi. PanuoakTuBTI 3NEMEHTTEp KOPCETKIll-
CeiHamara anraH  ym  eHim:  «KyOneit», Tepai Oaranay OolibiHIIA, atanFaH yu yiri, (KO

«Cpibaray», «Kapar» craHgapTka colikec Keii.
JKarbIMCBI3 el Hopce OaliKaiMapl.
Ou3MKa-XUMHUSUTBIK KO CETKIll  OOWBIH-
I1a, ChIHAMara ajbIHFaH VI YJIT CTaHaapTKa
(I'OCT 32125-2013) coiikec Gonapl. 3epTTey
notmwkeci (KEJIbTPAH VYK-4005, ACB-6M)
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TP 034/2013) TeXHUKAIBIK periIaMeHTKe CoHKec
Oonel, conblH immnae «Kybmeh», Opan K. (yiri
Nel); «Cepibara», Axrebe K. (ynri Ne2);
«Kapary», Atbipay K. (ynri Ne3); PagnoaktusTi
aneMeHTTepAi  aHbikTay — ymriH  (AJIbOA
panuomMeTp) anmaparsl KOJIJaHBUIABIL.
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Kecre 2 - ©Onimzai 5 0anapik xxyiie OoiibiHIIa Oaranay

Ne | OHimHIH aTaybl «Kybnei» «Cpi0aray «Kapat»
1 ChIpTKBI TYP1 5 5 5
2 Uic 5 5 5
3 Jomi 4 5 5
4 Tyci 5 5 5
5 | KoncucreHnmsacs 5 5 4
6 Cemnpimniri 5 5 5
7 Kanms! Gara 29 30 29

8 Eckeprynep Homneyimrep wici ET Gemixtepiipi | ET Gemikxrepi
OaceM ycaxTay

OpraHonenTuKanblK KepceTkimrepai 0a-
ranay OOWBIHINA, TaHJAFaH VIO YIT1 JKaKCHI

HOTHXE KOPCETTI.

Kecte 3 MUKpOOHOIOTHSIIBIK KOPCETKIIT

OuwiH imiage yiari Ne2

«Cpi0ara» 30 Oamm, ynri Nel «KyOmei», yinri
Ne3 «Kapat» 29 6aymr )KuHaIBL.

MukpoOHOIOTHSIIBIK, Crmnama | Hopmana yori Nel yori Ne2 yoiri Ne3
KOPCETKIIITEP oiicTeMeci | FbI MOHI
Cropa ty3yuii MA®AM IoCT 1.1 Oaiikammanel | OaifkaiMaabl | OalKaaIMasbl
rp.B.subtilis,xoe/r,B 1 rp,apTeik emec | 30425-97
Cropa ty3yuii MA®AM rp.B.cereus IroCT 1.0 Oaiikammanel | OaifkaiMaabl | OalKaIMasbl
xoHe B.polymyxa,rp pyxcar KoK 30425-97
Mes.xnoct. C.botulinum xoHe I'OCT 1.0 OaiikanManael | OalikaaMmansl | OailikaiaMamsl
C.perfringens,rp, pyKcat K0K 30425-97
Mes.xiocT. (OynaH 6acka I'OCT 1.0 OaiikanManael | OadikanMmansl | OailikaiaMamsl
C.botulinum xone C.perfringens,rp. 1 | 30425-97
YANMIBIKTAH acTaiabl
Cropa Ty30€HTiH MHKpPOOPT, C.C. I'OCT 1.0 OaiikanManael | OadikanMmansl | OailikaiaMamsl
CYTKBILIKBUIJBI )KOHE 3€H 30425-97
CaHBIPAYKYJIAKTAp JKOHE allIBITKBLIAP,
Ip. PYKCAT ’KOK
Cropa Ty3y1ri TepMOQIIbHbIE IroCT 1.0 Oaiikanmanpl | OaiikanManel | OaiKaiMassl
aHa’p.u ¢ax.-aHadPoO.MUKD,TD, 30425-97
PYKCAT JKOK
Muxkpo ar3anappl AHBIKTAY Kopvimuinowt
«PecryONUKaNIbIK ~ BETEPUHAPHUSIIBIK — 3€pTXaHa- Ke3 keiren eHiM IibiFapMac OYpbIH OHBIH

CBIHA@» OKYPri3ingi. 3epTrey KOPBITHIHIBICHI
OOlibIHIIIA MUKpOar3ajiap YITiLIepAeH aHBIKTaI-
Manel. ['OCT 30425-97 cranmapT TamantapblHa
coiikec kemmi.(Kecre 3)

KoppiTa KenreHae ChlHaMara aJIbIHFAH
KOHCEpBI OHIMJEpi MUKPOOHOJIOTHSIIBIK, Opra-
HOJICNTHUKANIBIK, (PHU3MKA-XUMUSIIBIK ~ KOpPCET-
kimTep OolibiHIa 3eprrenni. Cemell KOHCepBi
LEXIHAe UIbIFapblIaThlH OHIMIEPIIH Camachl
JKaKChI, KayillCi3 JKOHE CTaHIAPT TajanTapbiHa
cail eKeHiH KOpCeTTi.

3eprrey HoTIKenepi OolbiHmIa [lokapim
areiHnarel  Cemedt yHuBepcuteTiHiH «biz —
Kazakcran OoJIaIaFbIMBI3» Kazakcran
PecniyOnukaceiabiy 30 KbUT Toyenci3airine ap-
HaJIFaH FBUIBIMH KOH()EPEHIMSCHIHBIH MaKaia-
CBIH/Ia KapHsIIaH bl
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TYTBIHYIIBUIAPIBIH ~ KAHAFATTAHBIPBUTYBIHMCH
KaTap OHIMHIH carachl MEH Kayimci3iri ajgam
eMipiHe Tikeneil OaiinaHbICTBI OOJATHIHBIH TYCi-
HINl KBI3MET >Kacaiibl. AjiaM eMipiHJie eT )KoHe eT
OHIMZIEpI ~ KYHIENKTI maipanaHpuiaabl.  ET
KYHapJIbIFbl JKaFblHAH ©TC KYHJIbI, TaraMJIbIK
OUOJIOTHSIIBIK  KYHJIBUTBIFBI  JKOFApbl TAFaMHBIH
Oipi nme Oipereiti Gombmn Tabbutanel. COHBIMEH
KaTap €TTiH carackl TOMeH OoJica, ajam eMipi MeH
JICHCAYJIBIFBIHA €/I9YIp Kayill TOHIPYl MYMKIH.
Makanana Cemell eT KOHCepBiiepi ©Hi-
pEeTiH KOCINOpbIHAA CTAaHAAPTTAPABIH Tajal-
TapblHa COWKEC camaibl JKOHEe Kayilci3 eHiM-
JIeplli KaMTaMachl3 €Ty KOJBIHIA ic-Iapaiap
KapacTeIpbubl. ET KOHCepBiNlepiH eHIipy Ke-
31HJIErT KOCIMOPBIHHBIH MaialaHaThlH HOpMa-
THUBTIK-TEXHUKAJIBIK TajJanTapbl TaldaH/Ibl.




AJIMaTBI TEXHOJIOTHSIBIK YHUBEPCUTETiHiH Xabapmbichl. 2022, Nel.

MAUAJIAHBUIFAH SJIEBUETTEP
TI3IMI

1. https://stat.gov.kz/

2. Kyszembaes T. Kymaxanos, I.K.
Kysemo0aeB, I'., «A3BIK-TyNiK OHIMIEpiH TaHy» /.—
Anmatsl, 2014. — 264 6.

3. T. Tuneyramn, C.KpipbikOaityner «Man
JIOpirepiiKk — CaHUTapJbIK capanTtay» OKY Kypaubl,
Anmater 2015. — 1216.

4. B.T. Tombicoaes, K.b.busuer Mukpo-
OroJIOTHA JKoHE UMMYHOJIOTHL.— ATMatsel, 2015 —3140.

5. ®omun C. Kakue TEXHOIOTHYECKUE H
TEXHHYECKHE  pEIeHHus  JUId  IPOU3BOJCTBA
monyhabpukaTtoB ~ Hambonee  d(pdekTuBHHI B
Hacrosmee Bpema? //MsicHsle TexHomoruu. - 2013.-
Ne8.- C. 22

6. I'ypunoBuy I'.B., Pynna O. JIpHsHAs Myka
U KayecTBO MSCHBIX MojiydabpukatoB. //MscHas
uHAycTpus. - 2015.- Ne9. - C. 38.

7. 3ybapea E.H., IlarpakoB U.C.,
I'yponoBnu TI'.B., Ilotmmaesa H.H. PyGnensie
nonypabpuKkaTel € [IICHHYHBIM  3apOJbILIEM

//MsicHast uagyctpus. - 2015.- Nel12. - C.20

8. 'ypunoBuu I'.B., Pynna O. JIpHsAHas Myka
U KauecTBO MCHBIX moirydabpukatoB //MscHas
uayctpust. - 2013.- Ne9. - C. 38.

9. 3unamnra O. B. Ilomy¢aOpuxaTsl Msc-HEIC
pyOsieHple ¢ (hepMEeHTHpPOBaHHBIM ChIpb-eM.O. B.
Bunnna, M. B. Pebe3os, C. A. XakcisikoBa, A. A.
ConuneBa, A.M. UYepueBa // TexHomorus wu
TOBapOBEJICHNE WHHOBA-IIMOHHBIX MHIIEBBIX
mpoaykToB. - 2014. Ne 3. - C.19-26

10. Porop M.A.O6mas TexHOJOTHA MsAca U
msicorponykroB / 1.A Poros. — M.: KomocC, 2009. -
568 ¢

11. YypuxoBa C.IO. PacturenbHoe cblpbe B
TEXHOJIOTHH KOMOMHHUPOBAHHBIX MOITy(pad-puKkaToB /
E.E. KypuaeBa, C.IO. Uypukosa, B.1. Manxecos,
T.H. Teprbiunast //Ilumesas NPOMBIIUIEHHOCTb. -
2015.- Ne7.-C.8-10

12. KP CT 1.2-2013 Kazakctan
PecryOiiKachIHBIH MEMJIEKETTIK TEXHUKAJIBIK pETTey
Kydeci. MeMmJekeTTik CTaHAApTTap MEH YibIM
CTaHJApPTTapbIH 33ipiiey TopTiOi. Actana. —2004.

92

REFERENCES

1. https://stat.gov.kz /

2. Kyzembaev T. Kylazhanov, G.K. Kyzem-
baev, G., «Azyk-tylik enimderin tanU» /—Almaty,
2014. - 264 b.

3. G. Tileurali, S.Kyrykbajyly «Mal darigerlik
— sanitarlyk saraptaU» oxu kyraly, Almaty 2015. —
121b.

4. B.T. Tolysbaev, K.B.Biyashev Mikro-
biologiya zhone immunologiya.— Almaty, 2015 —
314b.

5. Fomin S. Kakie tekhnologicheskie i
tekhnicheskie resheniya dlya proizvodstva polufabri-
katov naibolee ehffektivny v nastoyashchee vremya?
//Myasnye tekhnologii. - 2013.- Ne§.- S. 22

6. Gurinovich G.V., Runda O. L'nyanaya
muka 1 kachestvo myasnykh polufabrikatov.
//Myasnaya industriya. - 2015.- Ne9. - S. 38.

7. Zubareva E.N., Patrakov I.S., Guronovich
G.V., Potipacva N.N. Rublenye polufabrikaty s
pshenichnym zarodyshem //Myasnaya industriya. -
2015.- Ne12. - S.20

8. Gurinovich G.V., Runda O. L'nyanaya
muka 1 kachestvo myasnykh polufabrikatov
//Myasnaya industriya. - 2013.- Ne9. - S. 38.

9. Zinina O. V. Polufabrikaty myas-nye ru-
blenye s fermentirovannym syr'-em.O. V. Zinina, M.
B. Rebezov, S. A. Zhakslykova, A. A. Solnceva,
AM. Cherneva // Tekhnologiya i tovarovedenie in-
nova-cionnykh pishchevykh produktov. - 2014. Ne 3.
-S.19-26

10. Rogov 1. A. General technology of meat
and meat products / I. A. Rogov. - M.:

Colossus, 2009. - 568 P.

11. Churikova S. Yu. spreading cheese in
combination technology

polufabrikatov / E. E. Kurchaeva, S. Yu. Chu-
rikova, V. I. Manzhesov, T. N.

Tertychnaya / / cooking industry. - 2015. -
No. 7.-P.8-10

12. ST RK 1.2-2013 state system of technical
regulation of the Republic of Kazakhstan. Procedure
for developing state standards and standards of the
organization. Astana. —2004.


https://stat.gov.kz/

AJIMaTBI TEXHOJIOTHSIBIK YHUBEPCUTETiHiH Xabapmbichl. 2022, Nel.

UDC: 677.17 https://doi.org/10.48184/2304-568X-2022-1-93-99
IRSTI: 69.51.03

PA3PABOTKA KOMILIEKTOB CIIEHUAJBHOM OJEK/IbI JJIsSI TALIUEHTOB C
OHKOJIOr MYECKUMH 3ABOJIEBAHUSIMHA
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B oannoin cmamuve paccmompenvt 0cobennocmu Mamepuanos U RPoU3e00UMO20 MeEKCMUNA ¢ AHmU-
OaKmepuanbHOll NPORUMKOL, CHROCOOCMEYIOWUX peaduIumayuu nAYUEeHmoe ¢ OHKO0J0ZUu4ecKumu 3a60-
nesanuamu. Kpome mozo, npedcmasnenst peynvmamol uccied06anus AaHMUOAKMEPUATLHBIX MAMEPUATIO8 HA
OCHOGHble (puszuko-mexanuueckue ceoiicmea. Ilpeonosricenvt Komnaekmul 00excObl 015 YAyHuieHus 0ouLezo co-
CMOARUA UMMYHUMEMA 60 8PEMS RPOXONHCOCHUS JleUeHUsl, C YUEeMOM Pe3yIbMmamos aHalIu3a AHKemHslX OaH-
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This article discusses the features of materials and manufactured textiles with antibacterial impregnation,
contributing to the rehabilitation of patients with cancer. In addition, the results of the study of antibacterial
materials for the main physical and mechanical properties are presented. Sets of clothing are proposed to im-
prove the general state of immunity during treatment, taking into account the results of the analysis of personal
data, as well as the opinions of respondents-patients and doctors. The practical significance of the study lies in
the use of innovative materials with antibacterial properties intended for the development of specialized clothing
for cancer patients with functional and decorative details.

Key words: innovations, specialized clothing, antibacterial properties, cancer patients, re-
spondents, development, rehabilitation, functional details.

Introduction

Most of the fabrics produced by the in-
dustry are used for the production of clothing.
Clothing is necessary for a person to protect the
body from the adverse effects of the external
environment - low and high temperatures, ex-
cessive radiation, wind, rain, snow, etc. In addi-
tion, it protects against mechanical and chemical
damage to the skin, protects the surface of the
human body from dust, dirt, microorganisms,
protects against insect and animal bites [1].

In the production of fabrics, fibrous sub-

breathability

vapor parmeability
T on

Hygienic properties of
rial nt!

copa
clothing (1)

low thermal conductivity

elasticity

Figure 1 - Hygienic properties of fabrics

In recent years, the question arises of the
need to create completely new materials, the
absence of which limits the possibility of pro-
ducing commodities necessary for the modern
national economy. This applies primarily to
polymer materials, since depending on the struc-
ture of the initial monomers, conditions and
methods of production, processing, they may
have special predetermined properties. To im-
part some properties, certain substances and fin-
ishing methods are used. The processes of spe-
cial treatments can be combined [2].
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stances of vegetable (cotton, flax), animal (wool,
silk) origin are used, as well as artificial (staple,
silk), synthetic (nylon, lavsan). These fibers are
characterized by heat resistance, hygroscopicity, air
permeability, vapor permeability, water capacity,
moisture evaporation, wetness, sorption properties,
dust holding capacity, capillarity, and the absence
of harmful impurities. These indicators relate to
hygienic and are subdivided depending on the
weight, thickness and porosity of the fabric (Figure

).

high hygroscopicity

must absorb sweat and other
secretions

high hydrophilicity

softness

must provide good ventilation of
the space between the skin and 1
layer of dothing

slowness of drying

Due to the huge material losses caused by
the action of microorganisms, currently more
and more attention is being paid to the biosecu-
rity of various materials, including textiles,
damaged during their production, storage and
exploitation. In addition, antibacterial and anti-
fungal fibrous materials and products made
from them are being created for the needs of
medicine [3].

Object and methods of research

Innovative materials with antibacterial
properties and clothing for oncopatients, taking
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into account the peculiarities of operation and
treatment methods, are considered as objects of
research.

The research method is equipment for de-
termining the physical and mechanical proper-
ties of textiles, as well as the results of a ques-
tionnaire survey of respondents-patients and
doctors.

Results and their discussion

The development of antibacterial tissue is
carried out in parallel with the development of
new medical technologies. Progress in this area
is observed almost every year, as scientists are
constantly striving to improve methods for ob-
taining antimicrobial coating. So, in 2007, the
American scientist Stephen Michelsen devel-
oped a fabric with disinfecting properties based
on highly creative dyes - profins and fluoresce-
in. A little later, in Spain, a tissue with antimi-
crobial properties was created using a technique
using zinc nanoparticles, ultrasound and en-
zymes. Now most large firms are trying to adapt
a unique method of achieving antibacterial char-
acteristics of the material based on their own
developments [4].

As its name implies, this fabric is de-
signed to prevent the spread of pathogenic mi-
crobes. In addition, there are other advantages
of such a material:

-reducing the number of stains on
clothing, as bacteria stimulate the growth of
stains, and if there are none, then the fabric is
less susceptible to contamination;

-the possibility of long-term use. Even
after repeated washings, the material does not
lose its properties and continues to create a
barrier for microbes;

-elimination of unpleasant odors of the
human body. The antibacterial properties of the
tissue do not allow pathogenic microorganisms
to spread on the human skin, thereby preventing
the occurrence of unnecessary odors, which is
very important for bedridden patients and
doctors who are constantly in stressful situations
(during operations) [5].

As practice shows, this fabric has only
one disadvantage, but it is very significant — it is
the possibility of limited use. If a fabric with
antimicrobial properties is put into mass produc-
tion, then in a few years humanity will receive a
huge number of new microbes that will be more
resistant to any protection.

Based on the main advantages and disad-
vantages described above, it can be concluded
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that at this stage the use of antibacterial tissue is
acceptable only in hospital settings [6].

The growing awareness of environmental
problems every year leads to the emergence of
new products with unique and innovative prop-
erties, including in the textile industry. The most
preferred products are those produced through
the reuse of waste. Milk is one such waste, in
particular, the protein casein. This protein was
used in the production of textile fibers back in
the 1930s, but since formaldehyde was added
during its creation, production became unprofit-
able. In recent years, the technology of creating
textile fibers has been improved. In the modern
technology of creating fibers, chemical impuri-
ties are not used, which makes its production
environmentally friendly. Textiles with casein
fibers have high absorbent properties. Products
made of such fabric have natural antibacterial
properties, are comfortable to wear, especially
for people with skin diseases. This opens up
great opportunities for the use of textiles in the
medical sector [13].

One of the urgent problems is the need to
use formaldehyde in its production, in addition,
a lot of water was required to create the fiber.
Recent studies have found a way to produce
fiber without the use of formaldehyde, but at the
moment textiles obtained by this method have
not been put on sale. Casein can be extracted
from dairy waste, becoming the most successful
alternative to other natural fibers. The smooth
structure of the fibers makes the fabric as
smooth as silk, and the high moisture absorption
makes them softer, allowing the use of such a
fabric for patients with skin cancer, making their
rehabilitation period more qualitative.

Milk silk has a number of advantages,
namely:

1. fibers are easily mixed with fibers of
other materials (wool, silk, artificial and natural
fur, and so on);

2. easy to color,
particles of coloring matter;

3. protects against UV rays;

4. it is sterile, has antibacterial and
deodorizing effect;

5. its fibers are used in cosmetology,
medicine, pharmacy and other sciences;

6. supplies the skin with vitamins A, D
and E, nourishing and moisturizing it;

7. slows down the aging process.

Table 1 summarizes the developed inno-
vative materials for the production of clothing

evenly absorbing
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with antibacterial properties. As can be seen
from the table, the range of clothing produced

Table 1 - Developed and commercially produced materials

from these materials consists mainly of under-
wear, sportswear, hosiery, etc.

Ne Title Country of origin Features Recommendations for
development
1 Amicor ACORDIS firm, Prevention of bacterial reproduction. Underwear, shoes,
Acrylic Fiber Great Britain sportswear, cosmetics

2 As fabrics RHOVYL, France

Contains an antibacterial substance in
the fiber - this is triclosan from Ciba. It
diffuses from the fiber and prevents the

development of bacteria.

Underwear, hosiery, clothes
for newborns, knitting
threads, bed linen

3 | Silfresh fibers NOVACETA, Prevents the proliferation of bacteria Linen products, sportswear,
India and unpleasant odors. clothing for the city

4 Modal Fresh LENZING, Aus- | Prevents the growth of bacteria, gradu- | Women's underwear, socks,

fiber tria ally diffuses to the surface and causes shirts, bed linen, sports and

an antibacterial effect. work clothes, terry towels
5 Trevira TREVIRA CS, Bacteriostatic action is carried out on Women's underwear,
Bioactive fi- Germany the fiber surface, which helps to pre- sportswear, bed linen
bers vent skin irritation by preserving the

natural bacterial flora.

6 Blue Back
fabrics with

TYBOR, Spain

Smooth knitted and mesh fabrics are
particularly resistant to the action of

Women's underwear,
sportswear, outdoor clothing

antibacterial Staphylococcus aureus.
effect
7 Antibacterial Kanebo, Japan When in contact with moisture, the Household goods, hosiery,
substance insoluble substance becomes activated | underwear, shoes, filler ma-
Bactekiller and begins to release active oxygen, terials

thereby limiting the development of
bacteria.

8 Roica CF fi-
bers

ASAHI KASE]I,
Japan

Absorbs bacteria and substances that
cause unpleasant odors (ammonia, ace-
tic acid, hydrogen sulfide).

Women's and children's
clothing, clothing for out-
door activities and sports,

sports shoes

Conducting an expert survey

For more efficient processing of infor-
mation in this expert survey, the ranking method
is selected. There are 20 men and women aged
20 to 35 years who are undergoing treatment for
cancer, as well as oncologists. The answer op-
tions correspond to scores in the gradation from
the most preferred to the least preferred (from 1
to 5).

The ordinal scale obtained as a result of
ranking must satisfy the conditional equality of
the number of ranks to the number of ranked
objects. In some cases, the respondent is unable
to indicate the order of two or more factors, or
he assigns the same rank to different factors,
and as a result, the number of ranks n is equal to
the number of ranked factors [7].

For the consistency of expert assess-
ments, the concordance coefficient W is calcu-
lated. We will consider the consistency of opin-
ions sufficiently high if the concordance coeffi-
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cient is more than 0.4, average if it is 0.3-0.4
and low if 0.3. In this expert survey, the con-
cordance coefficient was 0.6, which indicates a
sufficiently high consistency of respondent's
opinions.

During the analysis of the results of the
expert survey, it was possible to establish the
main factors of the formation of the model
range:

- loose fit in clothes, mainly straight sil-
houette;

- the use of fabrics made of natural fibers
with antibacterial treatment (cotton), since this
type of fabric meets all the requirements of op-
eration;

- the color scheme is preferred in light
blue and greenish shades;

- the use of transforming parts in the pro-
duction of clothing is welcome.

Thus, the competitiveness of clothing for
cancer patients is determined by two factors:
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shaping and the choice of materials.

Investigation of the properties of materi-
als2 experiments were conducted to determine
the air permeability and the ability to pilling

Figure 2 - STD for designing medical clothing

according to GOST (Figure 2). Bamboo fiber
with silver threads and antibacterial copper fiber
were selected to study the properties of the ma-
terial (Figure 3).

Standards for types Ma;erials iofin
of clothing in o §anaards tor
e clothes determining
hospitals ¢ the properties
of materials
i \‘\. GOST 11518-88
GOST 12087-77 *
Overal For patients For medical Another GOST 20208-22 GOSTR ISO
GOST 15968-87
staff GOST 713873 12945-2-2012
GOST 11680-76 OKC 15.060
y v v h 4 GOST 11209-85 OKCTU 8309
CCBTOST17- GOST 23059-78 GOST 25204-82 GOST 12.4.029-76 GOST 1704-80
935-82 GOST 23060-78 GOST 24760-81 GOST 23134-78 GOST 27541-87
GOST 27410-87 GOST 939788 GOST 3-88 GOST 0010-74
GOST 9596-89 GOST 20722-75

Figure 3 - test materials

L. @ 7

a)— bamboo fiber

For the tested canvases, the number of
test cycles corresponded to 125, 500 and 1000
turnovers. The tests for the bamboo canvas were
carried out in 3 stages. Since bamboo fiber is
made from natural fibers, at the end of 3 stages,
3 points were assigned for visual evaluation,
taking into account 1000 turnovers. The tests for
the cloth with copper fibers were carried out in
6 stages. The second cloth with copper fibers
was awarded 5 points, taking into account 7000
turnovers. This indicator is due to the fact that

b) — copper fiber

fabrics with synthetic fibers in the composition
neutralize the physical impact from the outside,
and are almost not pilled.

The second test was carried out in order
to identify the breathability of materials. The
arithmetic mean of the test results and the coef-
ficient of variation are calculated with an accu-
racy of 0.1% with a confidence probability of P
=0.95.

Air permeability R, mm/ s, is calculated
by the formula

R=Tv.1¢7

where qy is the arithmetic mean of the air
flow, dm3/min;

A is the test area of the point sample, cm;

167 is the conversion factor for the air
flow from dm3/min*cm?, in mm/s.

The air permeability index R for antibac-
terial fabric with copper fibers is 0,64, for bam-
boo fabric with silver fibers — 5,10.

Based on the above, according to the pa-

A
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rameters of breathability, the fabric with silver
fibers and antibacterial properties showed the
best results. According to the parameter of
pillingability, the best indicators are for the an-
tibacterial cloth of black color with copper fi-
bers [8].

Based on the results of an expert survey
and processing of the data obtained, the main
structural elements and the range of clothing
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were determined [9].
Sketches of ready-made sets of special-

$r10

Conclusions

Clothing for patients with oncological
diseases should take into account not only the
usage conditions, but also be comfortable, func-
tional-constructive, ergonomic and provide
physiological and psychological comfort to the
patient, protect against the negative effects of
medications, have a rehabilitating beneficial
effect on the patient's body undergoing the re-
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ized clothing for oncopatients are proposed
(Figures 4, 5, 6).

Figure 4 - Tunic for female patients with oncological
diseases

Figure 5 - Hoodie for patients with an internal pocket

for droppers

Figure 6 - Knitted trousers for oncopatients

habilitation period. The solution of this task re-
quires the formation of a rational assortment for
cancer patients, as well as an increase in the ef-
ficiency of the production process of its devel-
opment, which will allow designing universal
clothing sets for a number of diseases.

The development of clothing made of in-
novative fabrics with antibacterial properties,
taking into account aesthetic and functional-
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constructive functions, will not only facilitate
medical procedures taking into account the
course of the disease, but also greatly facilitate
the rehabilitation of patients, increase the level
of psychological and social protection of pa-
tients, which in the future will lead to an exten-
sion of life and improve its quality.

In connection with the advantages and
disadvantages of the works studied in the course
of the study, there is a need to improve the de-
sign process of clothing made of innovative fab-
rics with antibacterial properties for patients
with oncological diseases.

REFERENCES

1. Stelmashenko, V.I. Materials for clothing
and confection [text] : textbook / V. I. Stelmashenko.
- 2nd ed., supplement - M. : Academy, 2010. - 320 p.
(In Russ.)

2. Practicum on materials for clothing and
confection : textbook / V.I. Stslmashsnko, N.A.
Smirnova, T.V. Rozarsnova, Yu.V. Nazarova - M. :
ID "FORUM" : INFRA-M, 2019. - 144 p - (Higher
education). - ISBN 978-5-16-103571-9. - Text : elec-
tronic. - URL:
https://new.znanium.com/catalog/product/1020702
Access date: 23.10.2021 (In Russ.)

3. Pyzhurin, A.A. Methods and means of sci-
entific research [Text] : textbook / A. A. Pyzhurin,
Pyzhurin A.A.(ml), V. E. Pyatkov. - M. : Infra-M,
2021. - 264 p.

YK 687.15
MPHTH 64.33.17

4. Methods and means of scientific research :
a textbook / E. V. Kantieva. - 1.87 mb., - PDF. - Vo-
ronezh : VGLTA, 2012. - 107 p.

5. Designing of sewing products [text] : 10th
ed., ster. / E. K. Amirova ; Amirova E.K., Sakulina
0O.V., Sakulin B.S., Trukhanova A.T. - M : IC
"Academy", 2017. - 432 p.- (Professional education).

6. Talgatbekova A.Zh., / Research of clothing
and existing innovations for the rehabilitation of cancer
patients / Abenova L.R. / Abstracts of reports of the
Republican scientific and practical conference of young
scientists "Science. Education. Youth", dedicated to the
175th anniversary of Abai Kunanbayev. - Almaty, 2020
PP.—-94-96. (In Russ.)

7. Marie Carolin Bier, Sophia Kohn, Antonia
Stierand, Nils Grimmelsmann, Sarah Vanessa Hom-
burg, Andrea Ehrmann, Investigation of the casein
fibre production in an Eco-friendly way // Aachen
Dresden Denkendorf international textile conference.
Dresden, November 24-25. — 2016. - URL:
https://www.researchgate.net/publication/310832654
_Investigation_of the casein_fibre production in a
n_eco-friendly way Access date: 24.10.2021

8. Economics and organization of production
[Text/Electronic resource] : textbook / edited by
Yu.l. Treshchevsky, Yu.V. Vertakova, L.P. Pidoimo
; hand. author. col. Yu.V. Vertakov. - Moscow : In-
fra-M, 2020. - 381 p. - ISBN 978-5-16-006517-5 (In
Russ.)

9. Janace, E. Bubonia. Apparel Quality. A
Guide to Evaluating Sewn Products / Janace E. Bu-
bonia. - London : Bloomsbury, 2014. - 384 p.

https://doi.org/10.48184/2304-568X-2022-1-99-108

OBOCHOBAHHE BbIBOPA MATEPHUAJIA VIS U3I'OTOBJIEHUS AJATITUBHON
HATEJIBHOU OAEX/bI AETEU-UHBAJINJI0B
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B cmamuve obocnoevieaemcsa evibop mamepuanos O0nsa NPOEKMUPOCAHUA AOANMUGHOU HAMETbHOU
00€2C0bl 07151 Camoil max)cenoll ZPynnovl 0emeil ¢ 0emCKUM UepedpanbHvlM RApaIuiom - aexicayux 00abHbIX.
Kax npasuno, 3mo oemu-omkasnuku, Komopwvie, 8 OCHOGHOM, NPOGOOAM CEOI0 HCU3HL 6 J1eYeOHbIX Cma-
yuonapax, mpeoyrom nOCMOAHHO20 YX00a meduyunckum nepconanom. Takue demu ocmpo Hysxcoaromcsa 6
CReyuanu3upPOCAHHON A0ANMUBHOU HAMENbHOI 00eXHcoe, KOMmopas 3HAYUmeIbHO M021a Obl nOGvlCUmMb Kaue-
CM80 HCUSHU MAKUX Oemell U 001e24Uunb YX00 HA HUMU O MeOUUUHCKO20 nepconana. Bo mnozom kauecmeo
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HOOO0OHOIL 00€1cObl 3a8UCUmM OM NPAGUILHO NOOOOPAHHBIX Mamepuanos. IIposeden ananuz coepemeHHbIX UH-
HOBAUUOHHBIX MAMEPUANO8, KOMOPbIE MO2IU Obl ObIMb UCNONBL306AHBL NPU CO30AHUU MAKOU 00excobl. IIpoge-
O0eHbl UCCNIe008ARUA 2UCHEHUYECKUX U (PUIUKO-MEXAHUUECKUX CEOICHE CYUeCYIOU{UX MPUKOMAHCHBIX Md-
mepuanoe no CMmanOaApmMHbIM Memooam 01 6blA61eHUA HAUDOIee ROOX00AU,E20 0114 ROOOOHOT 00eXCcObl.

Kurouessble ciioBa: geTckmii mepedpaabHbIi Napagany, 01ex1a, TPHKOTAXK, TATHeHNYecKue 1
(pu3nko-mMexaHnYecKue cBoOicTBA.

MYTEJEK BAJTAJIAPbI BEUIMIEYIII I KHIMJIEPII JTASIPJIAY YIIIH
MATEPUAJI TAHIAAY HETT3JIEMECI
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Maxanaoa d6ananapoviy opmansix JHeyiKe yHeyieci can aypybiMeH ayblPamvlH — HCAMY Hea0AublHOAbl
bananapoviyy dapviHwa ayvlp monmapwvl yYuiin Geiimoeywti iwi Kuimoepoi j3codanacmolpy yuwiin mamepuanoap
manoayza Hezizoeme incacanaovl. Opume, Oynap, HeciziHeH, ama-ananapvl 6ac mapmean oOananap, onap
030epiniy omipiepin emoey CmauuoHapaapyblnOa OmKizedi, MeOUUUHANBIK Kbl3MemKepaepoiy, MmYpaKmuol
Kymimin Kadycem emedi. Mynoaii oananapea apnaiivt Oeiiimoeywii iw Kuimoepze aca MYKmaxyc oJivln
maowvinadwvl, ONMKeHi MYHOall Kuimoep 6ananapoviy oMip Cypy Canacvli JHco2apuliamsin, 01ap2a MEOUYUHATBIK,
Kbl3MemKepaepoiy Kymim dcacayvin sceHindeme anadvli. Kon ocazoaitnapoa ocvinoaii Kuimoepoin canacol
Oypuic manoanzan mamepuanoapza daiaanvicmel 60ab6in maovliadvl. Ocvlnoail Kuimoepoi rxncacay dapvicvinoa
nanoananbLIYbl MYMKIH 3AMAHAYU UHHOGAUUAIBIK MAMEPuandapaa manoay xyucypizindi. Ocvinoaii xuimoep
YWwiin oOapviHma calikec KenemiHOiZiH QHbIKmay yuwiiH cmanoapmmel 20ic OOUbIHWA KOJI0AHbICIAZbL
MPUKOMAXNCObl Mamepuanoapovly, 2UZUEHANBIK MHCIHE (OUIUKATLIK-MEXAHUKAIbIK Kacuemmepine manoay
Jcypeizineen 6o1amoln.

Herisri ce3mep: Oajanap opTajblK :KylKe sKyilieci KaHCBI3NaHYbl, KMiM, TPHKOTAXK,
TUTHEHAJIBIK jK9He (PU3NKAIBIK-MEeXaHUKAJIBIK KacueTrrTepi.

RATIONALE FOR THE CHOICE OF MATERIAL FOR MANUFACTURE OF ADAP-
TIVE UNDERCLOTHES FOR DISABLED CHILDREN

S A. BASHIROVA, ?O.N. KHARLOVA, 'R.T. KALDYBAYEV, *A.B. BEKZAT

(M. Auezov South Kazakhstan University, Kazakhstan, 160012, Shymkent, Tauke khan Ave,5
2Novosibirsk Technological Institute (branch) of Russian State University “Technologies. Design. Art”
named after A.N. Kosygin, Russian Federation, 630099 Novosibirsk, Potaninskaya,5
3Kazakh University of Technology and Business, Kazakhstan, 010000 Nur-sultan, Republic Ave 54/2)
E-mail of the author-correspondent: a-aristocratka@mail.ru *

The article substantiates the choice of materials for designing adaptive underclothes for the most severe
group of children with infantile cerebral paralysis — bed patients. As a rule, these are denied children, who, in
principle, spend their lives in medical hospitals, require constant care by medical staff. Such children are in
sharp need of specialized adaptive underclothes, which could significantly improve the quality of life of such
children and facilitate care for them by medical staff. In many respects the quality of similar clothes depends on
properly selected materials. Analysis of modern innovative materials that could have been used to create such
clothes was conducted. Hygienic, physical and mechanical properties of existing knitted materials were studied
according to standard methods for identifying the most suitable for similar clothes.
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Beeoenue

AnanTtiBHas HaTeIbHAs OACXKIA AV AeTel,
OOJNIBHBIX JCTCKUAM IIepeOpaIbHBIM  ITApaTHIOM
(ALIT), kak BBISIBUJI ONPOC METULIUHCKHX PaboT-
HUKOB [ 1], Mo/mKkHA OBITH M3rOTOBIICHA M3 MSITKHX
TPUKOTKHBIX MAaTEpHAIOB C HATypajlb-HbIM CO-
craBoM. /s HOpMaJbHOTO (DYHKIMO-HUPOBAHUS
JIETCKOTO OpraHu3Ma HEeoOXOIMMO MOoAoOpaTh
TaKOW Marepuall, KOTOpPBIM 00JamacT BBICOKOI
BO3/IyXOIPOHHULIAEMOCTBIO u TUI'POCKO-
nryHOCTHIO. [Ipn 3TOM Marepman nomkeH obma-
JIaTh MaJIOW OBEPXHOCTHOM TUIOTHOCTBIO U KECT-
KOCTBIO, TO €CTh JIOJDKEH OBITh JISTKUM 1 MATKHM.

[IpoexkTupoBanne OnAEXKAbI IPOBOIUTCS
Ha caMyl0 ys3BIIeHHYI0 rpynny nerei ¢ AT -
rpynmy Jgexamux aeteil. Kak npasuno, 310 ge-
THU-OTKa3HUKH, KOTOpPbIE, B OCHOBHOM, IPOBO-
JSIT CBOKO JKM3HBb B JICUCOHBIX CTalMOHApaXx,
TpeOYIOT TOCTOSIHHOI'O YXOJa MEAMLUHCKUM
nepcoHanoM. Kak BBISBUI OIpOC cpeau Meau-
IUHCKUX  COTPYJHHKOB  MEIUKO-ICYeOHOTO
yupexaeHus «Peabunuranonusiidi meHTp Ne 6»
VYopasieHust 3apaBooxpaHeHus ropoga IIeiM-
keHta PecnyOmukm Kazaxcran, Takue ne-Ta
OCTPO HYXJAIOTCS B  CIEUUATU3UPOBAHHOMN
aJanTUBHOM HATENBbHOM ONEXAE, KOTOpas 3Ha-

YUTEILHO MOrjJa OBl MHOBBICHTHL KA4eCTBO HX
JKU3HU W OOJIETYHUTH YXOJ HA HAMHU IUJISI MEIH-
LIMHCKOI'0 TepcoHasia. Bo MHOromM Ka-4ecTBO
MOTOOHOM OEkKIBI 3aBUCUT OT MPa-BUIBHO TO-
JIOOpaHHBIX MaTEPUAJIOB.

Mamepuanvl u Memoobl Ucc1e008aHUA

AHanu3 COBpEMEHHBIX MaTEpHaNIOB C UH-
HOBAllMOHHBIMHU CBOMCTBAaMM IIO3BOJIMJI  CJIE-
JIaTh BBIBOJ], UTO HWCITOJIB30BAHME TaKMX MaTe-
pHATIOB 3HAYUTEIBHO ITOBBICHIIO OBl KadeCTBO
nmpoeKkTupyemoii oxexapl. dparmeHt wuHDOP-
Maluu, KoTopas Ioka3aHa B Tabmure 1, ¢ mo-
MOOHBIM aHAIM30M TIOJATBEP)KIAeT, YTO CBOMH-
CTBa COBPEMEHHBIX MAaTEpPUAIOB YIYYIIAlOT Ka-
YeCTBO M3JCIUH, CIOCOOCTBYIOT —CO3JIaHUIO
KOM(DOPTHBIX YCIIOBHH CYIIIECTBOBAHUS JETE-
HWHBAJIMJIOB, IOBBIIIAIOT KAYeCTBO MX KHU3HH. K
COXKaJICHUIO, B TIPOMBIIICHHBIX MaciiTabax Ha
HAaCTOSIIMM MOMEHT HE BBIIYCKAaIOTCS MaTe-
puaibl, 00Iamarorie HHHOBAIIMOHHBIME CBO¥IC-
TBaMH, ONKMCAHHBIMU BBIIIE, IO3TOMY B paboTe
MPOBEICHB MCCICAOBAHMS THTHCHUYECKUX U
(hM3UKO-MEXaHUYECKUX CBOWCTB CYIIECTBYIO-
IIMX TPUKOTAXKHBIX MaTePUAJIOB JJIi OOOCHO-
BaHUs MX BBIOOpA JJIs aJlaiTUBHOM HATEIbHOU
onex bl aexaunx gereit ¢ LT

Ta6m/1ua 1- XapaKTepI/ICTI/IKa COBPEMCHHBIX TEKCTUJIBHBIX MAaTCPUAJIOB I OACKIABI COTPYAHUKOB U IMATUCHTOB

MEIUIIUHCKUX YIPEKICHHUH ((PparMeHT)

BomokuucTsiii coctas. Oraen-

HpOI/ISBOI[I/ITeJ'H) 1 HAMMCHOBAHHEC
Mareprana

XapaKkTepucTuKa Marepuaia

Ka

BosnokHo Amicor-gpupma
AcordisServicesLtd (Bennko6pu-
TaHU)

BosokHo Mapku Amicor mpu3BaHo
MIPEIOTBPATUTH B TEKCTUIIHHBIX
U3JENUSIX POCT MUKPOOOB, YTO

OCTaHABJIMBACT IIOSIBJICHNE U Pa3-
BUTHE aJUIEPTUHN U MHPEKINH, BbI-
3BaHHBIX HEKOTOPBIMH OAKTEpUSIMU
U rpubaMu

AxpuiioBoe BoJIOKHOAmicor.
AHTHOAKTEpHaIEHOE BEIIECTBO
HNPUMEHSIETCS] COBMECTHO C
MIPOTUBOTPHOKOBEIM Bellle-
ctBoM (AMICOR+)

Bonoxno X-static, koMmra-
HusANoble (CIIA)

OO6namaeT ApKO BEIPAKCHHBIMU
aHTHOAKTepUAFHBIMU CBOHCTBAMU
(yamuroxenne 10 99,9% maToreH-

HOW MHKPOQJIOPHI 32 Yac), aHTH-
OakTepuaabHBIMUA CBOMCTBAMHU 32
CYET MOKPBITUS MX TTOBEPXHOCTH
TOHKHM CJIOEM YHCTOTO cepedpa

CHHTETHYECKHE BOJIOKHA. AH-
THOAKTEPHAIHHOE BEIIECTBO —
cepedpo

TpukoTa)XHBIH MaTepUa
Rhovyl'As, mpon3BoauMBIi KOM-
nanuer Rhovyl (®pannns)

AHTHOAKTepHaIBHBINA areHT Jud-

(hyHIUpyeT U3 BOJIOKHA U 00amas

06aKTepHUOCTaTHUECKUMH CBOWCTBA-

MU, IPEIOTBpAIIacT Pa3BUTHE OaK-
Tepuit

TekcTunbHbIE MaTepUasbl Ha
OCHOBE IIOJMBUHWIXIIOPHUIA.
AHTHOaKTEepHaIbHOE BEIECTBO
- Tpukio3ad koMmnanuu Ciba

| Bonokro ModalFresh, komnanuu |

TO 0JIHA U3 HOBBIX Pa3pabOTOK B |

TpukoTaxHbIi MaTepual u3
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Lenzing (ABcTpus)

CEepHH BHCKO3HBIX BOJIOKOH, B IIPO-

H3BOJICTBE KOTOPBIX HCHOJIB3YETCS
BEILIECTBO, BBOAMMOE B BOJIOKHO U
CIIOCOOHOE MPEOTBPAIATh POCT

6axrepuii. OHO TOCTENIEHHO IU-
(GyHIUPYET K OBEPXHOCTH U BBI-

3BIBACT aHTHOAKTEPUATBHBIHN (-

(hexT.

BUCKO3bI. AHTHOAKTEpHaIbHOE
BEIECTBO KoMITaHuu Lenzing
3 PEKTUBHO MTPOTUB TPAMM-
MO3UTUBHBIX OaKTepuil U cTa-

(MITOKOKKOB, HO HEI(P(PEKTUBHO

HPOTHB IPaMM-OTPHIATEIbHBIX
OaKTepwii 1 IJIECEHHBIX TPHO-

KOB

Boaoxno Bioactive, koMmaHuu
Trevira (I'epmanust)

Bakrepuocrarnyeckoe qeicTBUE
OCYILIECTBIIIETCS HEOCPEACTBEHHO
Ha MOBEPXHOCTH BOJIOKHA, YTO 103~
BOJISIET NIPEJOTBPATUTH pa3Apaxe-
HUE KOXHU U He HapyllIaeT ee ecTe-
CTBEHHYIO OaKTepHaIbHYI0 MUKPO-

(mnopy

HommdupHoe BonokHO. Uc-
TI0JIb3YeT aKTHBHBIE aHTHOAKTe-
pHaNbHBIE 100aBKH

TekcTuiabHBIE MaTepUaATbl MEAH-
LMHCKOr'0 Ha3HAYEHMS ¢ OMOaK-
TUBHEIMH cBolicTBamu, OAQO
«/IHHOBaLIMOHHBIN HAYYHO-
MIPOM3BOJICTBCHHBIN IICHTP TEK-
CTUJIBHOH U JIETKOW MPOMBIILIIEH-
HOCTHY (T. MockBa, Poccust)

HoBble OnoakTHBHBIE MaTEpHAIbI
CIIOCOOCTBYIOT 3aLIUTE YSJIOBEKA OT
BO3JCUCTBUSI HATOTCHHBIX MUKPO-
OPraHU3MOB, MOBBIIIAS €r0 UIMMYH-
HBIH cTaTyc, yaydllaloT CaMOYyB-
CTBHE U CO3JAI0T Oojee KoMpopT-
HbIE YCJIOBUS JJISL €T0 JKH3HEALs -
TENILHOCTH

AHTUMUKPOOHBIE CBOHCTBA
TEKCTIJIFHBIX MaTePHAIIOB
o0ecreunBaroTCs 3a CUeT Mpo-
MTUTKY aHTAMAKPOOHBIM TIpeTia-
paToM pOCCHICKOTO MPOM3BOI-
CTBa

Txaun«I"abapur», «Knumar 150
RS» xomnanum «YalkoBCKHit
TexkcTuiby (Poccust)

Otnenka CleanOK — HOBas pa3pa-
0O0TKa KOMITAHHH, COYETAFOIIAs
YCTOHYMBBIE aHTHOAKTEPUAIIBHBIE U
BOJIO-TPA3€00TAIKHBAIOIINE CBOM-
CTBa. AHTUMHKPOOHBIE TIpenapaThl
OTAEJKH COCTOST U3 HAJEKHBIX
KOMOHMHAINI pa3INndHbIX areHTOB C
BBICOKMMOAKTEPHOCTATHYECKUM H
(hyHTHCTaTHIECKNM JEHCTBHEM
(otmenka 3¢ ¢eKTHBHA B OTHOIIIE-
HHUH TPAMIOJIOKUTEIBHBIX U Ipa-
MOTpPHLATENBHBIX OaKTepHii, Tpud-
KOB).

AHTHOaKTepHabHas OTAEIKA
CleanOK

Koxa nexaunx gereit ¢ JLII vexxnas u
JIETKO TIOBPEXAeTCs, MOITOMY Marepuan He
AOJIKCH BbI3bIBATh HCIIPUATHBIC OLIYHICHUA IIPU
COIIPUKOCHOBCHUM C TCJIOM, JOJIKCH GLITB npu-
SATHBIM W TEIUIBIM Ha omlynb. OYeHb BaXKHO,
YTOOBI MaTepuall HE BBI3BIBAN ANJIEPIUYCCKYIO
peakuuio pedeHKa.

B Hacrosiiiee BpeMst TPHUKOTaKHAS TIPO-
MBIIIIEHHOCTh TMPEJIaracT pa3Hbie BHIbI TPU-
KOTaXXHBIX IIOJIOTCH; KYJHMpPHAasd IJIaJb-CYIIPEM,
HHTEPJIOK, MTUKe, JIACTUK-pubana, ¢pyrep. Mccie-
JIOBaHUsI TPOBOAMJIKCH MO CTAHAAPTHBIM METO-
nvkaM. OLEHUBATUCH Takue (GU3UKO-MEXaHU-
YECKUC CBOfICTBa, KakK IIOBCPXHOCTHaA ILJIOT-
HOCTh, TOJIIIMHA, Pa3pbIBHAs HArpy3Ka, pacts-
KUMOCTb, HCTHpPAHWE, W3MCHCHHE JIMHEHHBIX
pasMepoB TIOCTIE MOKpOH 00pabOTKH; THTHe-
HHUYCCKUC: BO3OYXOIIPpOHUIAEMOCTh, THUI'POC-
KOITMYHOCTb.

Pesynomamot u ux oocyryncoenue
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JUis  uM3ydeHUs BIMSHUS —TICPEIIICTCHUS
TPUKOT2KHBIX TIOJIOTEH HAa WX THTHEHWYECKUE U
(U3UKO-MEXaHUYECKUE CBOMCTBA B BBIOPAHHBIX
o0pa3iax ObUIH OTpe/ieieHbl CTPYKTYPHBIE U (H-
3WYECKUE TIOKAa3aTelld, PErJIAMEHTHPOBAHHBIE B
obmem Texumueckuii Permament TamoxxeHHOro
Coro3a TP «O 0e30macHOCTH TPOIYKITUH, TIPE-
HA3HAYCHHOM IS IETeH U MTOJIPOCTKOBY|2].

I'eomerpruyeckne cBOWCTBa TONOTEH (TOI-
IMHA, TIOBEPXHOCTHAS ILIOTHOCTh, Macca 1m?)
MUMEIOT OOJIBIIOE 3HAUCHHE JUIS XapaKTePUCTUKU
OT/AENBHBIX CBOWCTB TPHKOTAXa, BIMSIONIMX HA
Ka4eCTBO, MPOSKTUPOBAHUE, U3TOTOBIICHUE U JKC-
TTyaTaluio U31euil.

s uccnenoBanuii mo pekoMeHaanusm [ 3]
BBIOpaHbI IOJIOTHA B TIpeJeNiaX TOBEPXHOCTHOU
wiotHoctd 170-190 r/™? u no tonmumue 0,4-0,8
MM. VICTIBITaHUSI TI0 OMPEIEIICHUIO TTOBEPXHOCT-
HOW IUIOTHOCTH MPOBOAWINCH MO CcTaHAaptTy [4].
Kak BumHO 13 pucyHka 1, Bce mccnemyemble 00-
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paslbl TPUKOTAKHBIX MaTepHaloB IONAJAlOT B
JTMarna3oH MMOBEPXHOCTHBIX IwoTHOCTer 170-190
/M2, KpPOME TPHKOTaKHOTO Matepuana (yrep, Tak
Kak (yTep ¢ M3HAHOYHOM CTOPOHBI C HAYECOM U
OoJee TIOTHBIA.

TonmuHa TEKCTHIBHBIX MaTE€pUaoB 3Ha-
qrMa ISl TIPOU3BOJICTBA MIBEHHBIX W3/ICIHUM, TaK
KaK €€ YYMTHIBAIOT MPU BHIOOpE MPHITYCKOB K Je-
TaJsIM OJIEXKIbl, METOJJOB TEXHOJIOTHYECKOM 00pa-
OOTKH, ONpEeAeNICHNH pacxoJa HUTOK U T.aI. OT
TONIIMHBI MaTepHualla 3aBHCIT BO3ILYXOIPOHH-
L[AEMOCTb, KECTKOCTb, ApanupyemMocTs 1 T.4. Hc-
IBITAHUS TPUKOTAXHBIX IOJIOTEH IPOBEICHBI
CTaHJAPTHBIM METOJOM [5] M TMOKa3aHbl Ha pu-
CyHKeE 2.

IIpodHoCTE Ha pa3phIB - ITO CIIOCOOHOCTH
TPUKOTaKa CONPOTUBIATHCS pa3pbiBy. Mciibi-

195
190
185
180
175

17

o

16

(9]

160

dyTep MHTEPAOK

NacTuK-
pubaHa

TaHUS MAaTepHajOB MNPOBOAMIKCH B  COOT-
BeTCTBUH ¢ [6]. HammyuymmMm mo sToMy mokasa-
Temo sBiseTcs (yTep, a HAMMEHBINHNE TTOKa3a-
TeIW y Marepuana KyiaupHas riags u3 100%
XJIOTIKA, KaK BUIHO U3 PUCYHKA 3.

PacTspxumocTh XapakTepus3yeTcsl BeIUYH-
HOU nedopMaluy NpU PacTsHKEHUH, KOTopas B
3aBHCUMOCTH OT BHJa TEpPEIIeTCHUs] U CBOWCTB
HUTEH MOXeT ObITh YHpyroi u Heymnpyroi. 1s-
JeNusl U3 TPUKOTaXa ¢ ynpyrou nedop-mamnuei
HE TEpAIOT CBOEH MepBOHAYAIbHON (HopMBI IIpU
CHATHM PacTITUBAOIMX Harpys3ok. Heynpyras
neopMarisl TPUBOJAUT K HEO0-paTUMON je-
¢dopmanmu B mporecce HOCKH u3ae-nusi. Vcnbl-
TaHUS Ha PacTHKUMOCTh IPOBOAU-IUCH CTaH-
JAPTHBIMHA METOIaMH [6].

Ky/IMpHasn nuKe Ky/MpHasn
rnagp 95% x/6 rnagp 100%
5% snacrtaH x/6

B noge pxHOCTHAsA NAOTHOCTb I/ M2

Pucynox 1- Pe3ynbTaTsl HCIIBITAaHUHM MaTepHaoB Ha IIOBEPXHOCTHYIO INIOTHOCTh
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0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2

0,1

dyTep nactuk-pubanHa MHTEpP/IoK KyAupHasa rnagb KYAUpHana rnagb
100% x/6 95% x/6 5%
anacTaH

H TonwmHa, mm

PucyHok 2 - Pe3ynbTaTsl HCIIBITAaHNI MaTEpPHAJIOB Ha TOIIMHY

600

500

400

300

200

100

0 ME—
dyTep nuKe VHTEP/IOK NacTuK- Ky/IMpHas Ky/MpHas
pubaHa rnagb 95% x/6 rnagb 100%
5% anacTaH x/6

W Pa3pblBHaA Harpyska no gnuHe, N

PucyHok 3 - Pe3ynbpTaThl HCIIBITAHUI MaTepUalioB Ha pa3pbIBHYIO Harpy3Ky
Haubonpiieit pacTsHKUMOCTBIO 110 M- Pesynprarel ucciienoBaHU TOKa3aHbl Ha pU-

pHHEe, KaK IIOKa3aJll HCCJIeIOBaHUs, 00nazaer CyHKe 4.
obpasel, B cOCTaBe KOTOPOE UMEETCS 3JIacTaH.

104



AJIMaTBI TEXHOJIOTHSIBIK YHUBEPCUTETiHiH Xabapmbichl. 2022, Nel.

100
90
80
70
60
50
40
30
2

o

1

o

KyAnpHasa rnagb
95% x/6 5%
snactaH

MHTEPNOK

NacTuK-pubaHa

nuke KY/NMpHasa rnagb dyTep

100% x/6

B PacTaXMMOCTb MO WWPUHE Npu Harpy3ske 6N

PI/IcyHOK 4 - PeByJILTaTLI HUCIIBITAaHUM MaTepuaJioB Ha paCTAXKUMOCTD

M3HOCOCTOMKOCTh TPHUKOTaXKa, OOYCIIOB-
JIEHHAs] KOMIUIEKCHBIM BO3JE€HCTBHEM MEXaHU-
YeCKUX, (U3UKO-XUMHUYECKHX, OaKTEPHOJIOTH-
YecKuX (DaKTOpOB; WHOI/IA MEHbIIIE, YeM y TKa-
HU, TaK KaK B TPUKOTa)K€ pa3pblB HUTU OT UCTH-
paHUs MOXXET TIPUBECTH K CIYCKYy TIIETJIH.
YceToiunBOCTh K UCTHUPAHUIO 3aBUCUT OT BHAA
BOJIOKOH, CTPYKTYpPBI MpsDKU (HUTEH), CTEIIeHU
3aKpEIUICHHS BOJIOKOH B NPSDKE U IMOJIOTHE, Ie-
perieTeHus, IUIOTHOCTH, XapakKTepa IIOBEpX-
HOCTH, MAaccChl IIOJIOTHA, BUJA OTACIKU. Tak Kak
HaTeJbHas OJeXAa JeXaued TIpynnsl AeTel
JUII nogsepraeTcsa 4acTbIM CTHPKaM, XJIOPHPO-
BaHHIO, aBTOKJIABUPOBAHUIO, BO3JICUCTBHIO MO-
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IOLIMX CPEACTB, TOPSAYCH BOABI U BHICOKUM TEM-
nepaTypaM, TO BCE 3TO NPUBOAMUT K OBICT-POMY
n3Hocy usnenui. [loaToMmy, Ha JaHHBIA MOMEHT
B «PeabwnuranmonHoM 1eHtpe Ne6» ropoja
IIpIMKeHTa, CPOK CIIy>KObI HAaTENbHOrO Oeibsi
nexxaunx gererd JILI1 weOompmo#, Bcero — 3
MecsIa.

Hawnyumuii  mokazatesnb HM3HOCOCTOM-
KOCTH II0 NPOBEACHHBIM HCIBITAHUSM B COOT-
BETCTBUU C [7] uMeet dyTtep, Tak Kak 3TO camoe
TOJICTOE TMOJIOTHO, a HAMMEHBIIUH — KyJIUpPHas
rJ1ajib, TaK KaK 3TO CaMO€ TOHKOE U JIETKOE I10-
JIOTHO, KaK BUJHO Ha PUCYHKE 5.



AJIMaTBI TEXHOJIOTHSIBIK YHUBEPCUTETiHiH Xa0apmbichkl. 2022, Nel.

25000
20000
15000
10000
5000
0
dyTep nuke KY/IMPHanA rnagb NacTuk-pubaHa  MHTEPAOK  Ky/AupHas rnafb
95% x/6 5% 100% x/6

31acCTaH

B VicTupaHue, UMKn

PucyHok 5 - Pe3ynpTaThl HCIIBITAHUI MaTepuanoB Ha UICTUPAHUE

C penpro ompeneneHUs TUTHEHUUYECKUX Taka Bble. [IpoBejeHHbIC WCTIBITAHUS BBISIBH-
CBOWCTB TPUKOTAXXHBIX MaTe€pHanoB ObUTH IPO- JI¥, 94TO CaMOW BBICOKOW THIPOCKOMHYHOCTBIO
BEJCHBl HCCIENOBAHHAA HA ONpEACICHUE THUI- oOmagaer KynupHas raap u3 100% xmonka u
POCKOIIMYHOCTH IO CTaHAAapTHOM MeTomuke [8]. MHTEPJIOK, KaK BUJIHO Ha PUCYHKeE 6.

'MrpoCKONMYHOCTh 0OOJIee TMOPHCTOTO TPHKO-

1

KYNUpHanA rafgb WHTEPAOK nuKe nacTuk-pubaHa KynupHaa rnafb dyTep
100% x/6 95% x/6 5%
anacTaH

14

12

10

[5.2]

=3

A~

P

W [Mrpockonu4HocTb, %

PI/ICYHOK 6 - PC3yJ'ILTaTI>I HCIBITAaHUA MaTepuaioB Ha TUT'POCKONNYIHOCTb

BoszayxonponuiiaeMocTs—CrocoOHOCTh Mop, BHUJA MPSDKK (HUTEH), TONIIMHBI MTOJIOTEH,
MaTepuaia MpomycKaTh BO3/AyX, 3aBUCUT OT IO- IUIOTHOCTH TIOJIOTHA, BHUAA TEperuie-TeHus,
PUCTOCTH, KOJIMYECTBA U BEIUYUHBI OTKPBI-THIX HaJU4Msl ammpera, BIAKHOCTU MHOJOTHA U Jp.
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PesynpTaTel  ucnbITaHUN

Ha

BO3AyXOIpO-
HUI[AeMOCTh IPOBEACHBI B COOTBETCTBHH C [9] 1
MOoKa3zaHel Ha pHUcyHKe 7. HamOompmmelr BO3-

AYXOIIPOHNIIACMOCTBIO o6naJ:[aeT IIHUKE 3a CUCT

1000
900
800
700
600
500
400
30

o

20

O

10

O

nnkKke

KyAUpHasa rnagb

100% x/6

M BosayxonpoHuuaemoctb, dm 3/m2 x s

WMHTEpP/IOK

dyTep

CBOEro 0oyee PBIXJIOro MeperuieTeHns, Kyaup-
Hast riags u3 100% Xiomka M MHTEPIIOK TaKKe
MMEIOT XOPOIIYIO BO3TyXOIPOHUIIAEMOCTb.

0 I I I I I l

NacTUK-pubaHa KynuMpHas rnafb

Pucynok 7 - Pe3ynbpTaThl HCHIBITAHUI MaTepUaIOB Ha BO3AYXOIPOHULIAEMOCTh

95% x/6 5%
anacTaH

3HaueHUs OMPENeIEHHBIX TIOKa3aTele TPUKOTAKHBIX MAaTEepHUAIOB CBEICHBI B TaOIHIIE 2.

Ta6nnua 2 — Ou3NKO-MeXaHUYECKUe U TMIHEHUYECKUe TOKa3aTeJIM TPUKOTAXKHBIX MAaTCPUAJIOB JJId aﬂaHTHBHOﬁ

HATEIBHOH OHEMXKIBI

O06p.Nel O06p.Ne2 O06p.Ne3 | O6p.Ne4 | O6p.Ne5 | O6p.Ne6
HaumenoBanue Kynupnasa | Kynupnas rnaas - [uke Jlactuk- | ®yrep | UnTepnok
moKazarese TIajgp - cyTpeM pubana
cyTmpeM
BosokHuCTHIH cocTaB, % 100% 95% xmomnok + 5% 100% 100% 100% 100%
XJIOTIOK CHHTETH-YECKOE XJIOTIOK | XJIOTIOK | XJIOTIOK XJIOTIOK
BOJIOKHO DJIaCTaH
IToBepXHOCTHAS ILIOTHOCT, I/M? 173,5 181,5 180,3 186,0 193,5 190,0
TonmuHa, mm 0,4 0,4 0,6 0,65 0,8 0,6
PaspriBHas Harpy3ka no juimHe, N 217,0 269,0 461,0 396,0 481,0 412
PacTspKUMOCTh 10 MIHPUHE [TPH 416
Harpy3ke 6 N 24 94 27 36 14 ’
Vctupanue, UK 14600 19500 19800 18500 21000 16800
BosayxonporunaeMocTs, dm?/m?
XS 655 354 877 409 421 583
I'UrpocKonuIHOCTh, %o 11,8 9,6 10,9 10,7 9,3 11,1

Boieoowr

[Ipoananm3upoBaB pe3ysibTaThl (HU3HKO-
MEXaHWYECKUX ¥ THTHEHWYECKUX HCIBITAaHUN
MPE/ICTABICHHBIX TPHUKOTAKHBIX MaTEPHUAJIOB,
MOXHO CIIeJIaTh BBIBOJ, YTO MaTepuajbl COOT-

BCTCTBYIOT Tpe6OBaHI/I$IM CTaHAApTOB U PCKO-
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MeHJauui[2-9], 1 4TO HAWIYYLIUM BapHaHTOM
JUIl  W3TOTOBJICHHS aJallTUBHOM  HATEJIbHOMI
ofexabl s uexade rpynmbl gered LI sB-
JeTCSd TPUKOTAXKHBIE MaTepHUaIbl

KyJHpHas
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rnaae u3 100% xnonka u mHTEpnok u3 100%
xyonka. OmHaKo, B JaJbHEHINEM IS IOBBI-
IIEHUS] Ka4ecTBa aJlaliTUBHON HATEILHON OJIe%kK-
JIbI MOKHO PEKOMEHIOBATh MaTePHAIIbl ¢ MHHO-
BallMOHHBIMH CBOMCTBaMH: OaKTEPHUIMIHBIMH,
MIPOTHUBOAJUIEPTCHHBIMH, IPs3e- H/HIH KPOBEO-
TTAJUBAIOIIUMH U T.I1.
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MAKTA UIPY OHJIPICIHIH KAJJBIKTAPBIH MAVJAJTAHY IbIH CAHJIBIK
"KOHE CAIAJIBIK KOPCETKIIITEPIH BAFAJIAY

!B.T. HYPMYXAMBETOBA, °M.T. OMAPFEKOBA,” I 8. CAPEACOBA,
2 C.T. OFLIHAEB, ° 0.10. KATHHUKOBA
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ABTOP-KOPPECTIOHAEHTTIH AIEKTPOHBIK rmomTackl: marzhan.030@gmail.com

Kazakcman Pecnyonukacovinotyy Toxbima onepkaciOiniy IK0102uAnbIK npodaemanapyl nezizinen oHoipic
Kan0blKmapuli Kadeze Hcapamyead dHcaHne Kaiuma eHoeyze, CapKblHObL CYAapobl ma3apmyzd, aiHaamManbl CymeH
HCAOOLIKmMay Hcylecin Kypy2a, HCYMbIC alMA2bIHBIY AYACbIH WIAHHAH maszapmyza xcane m. 6. baina-
Hoicmol. Tomen cypbinmol MAKmaoan Heacan2an uipimyicinmi jcane OHOIpic KanOblKMapvlH OHOIPY MOKbIMA
KaCInOpbIHOAPBLIHBIY,  JHCYMBIC iCMeEYiniH IKOHOMUKAIBIK muimoinicine acep ememin canamvly o03eKmi
npoonemanapoinbly 0ipi 6o01vin maovinadvl. Hipy oHOIpiciniy KanoblKmapuln Jicane uipyoiy, nHeemome-
XAHUKAIbIK, MICiNi OOUbIHWA YIIKEH CbI3bIKMBIK Mbl2bI30bIKMA2bl UipiMycinmi OHOIpy Ke3inHde momeH
CYpbInmbl WUKI3AMmMeyl RAUOANAHY OHIM OipniziHiy O03IHOIK KYHbIH MOMeHOemyze MYMKIHOIK Oepedi. Hipy
OHOIpICIHIH KAIObIKMApbl MEH MOMEH CYPbINMbl WUKI3AM CAIbIHZAH UIpIMIICInG Mamaza aimapaviKmai
MEXAHUKATBIK JHeyKmemenepoi manan emiimeitmin mypmovicmulK, OipKkamap mexnHuKanvlk, Hcadazaiiiblk Heane
Kuim mamanapuin, conoait-ax yxcuhas ycane asak Kuim OHepKacioi yuiin makma men éamunoi 0auplnoay Kesinoe
nanioananviniaovl. Kymvicma «Maxma» AK mvicanvinda maxkma ynzicindezi uipimorcinmi onoipy xkesinoe uipy
OHOIPICINIH KA10bIKMAapbli RAOANARY MeXHOI02UACHIH d3IPTIeyMeH Oaillanblcmbl Macellenep KapacmulpuligaH.

Heri3ri ce31ep:ToKbIMa 6HepPKICiOi, KAJABIKTap, CAHABIK KOHe calajblK KepceTKilTep,
sKim.

OLIEHKA KOJIMYECTBEHHBIX U KAYECTBEHHBIX ITIOKA3ATEJIEN
HNCIIOJBb30BAHUSA OTXOA0B XJIONIKOIIPAAUJIBHOI'O TIPOU3BOJACTBA

'B.T.HYPMYXAMBETOBA, *’M.T.OMAPEEKOBA,” I’ A. CAPEACOBA,
? C.T. ABUJIJJAEB, ° O.10. KAJJTHUKOBA

("Kazaxckmii yHMBepCHTET TeXHOJI0OTHHA U Ou3Heca, Kazaxcran, 010000, Hyp-Cyaran,
Ecunab, ya. Kaiibim MyxamenoBa, 37A
2Tapa3ckmii peruoHaJIbLHBIN yauBepcenTer nmenn M.X. ynaru, Kazaxcran,080000,
Tapas, yia. Cyaeiimanosa, 7
3 PynnencKkuii HHIyCTpHANBHbIA HHCTHTYT, Kazaxcran, 111500,
Pynubiid, yia. 50 ger Okrsops, 38)
DJIeKTPOHHAsI TOYTa aBTOpa-KoppecnonaeHTa: marzhan.030@gmail.com

Okonozuueckue npobnemvl mexkcmunvnHoil npomviuinennocmu Pecnyonuxku Kazaxcman 6 ocnoenom
C6A3GHBL C YMUMUZAUUEH U peceHupayuell 0mxo008 NPOU3E0O0CHEA, OUUCHIKOU CHOYHBIX 600, CO30aAHUEM
cucmemsl 000pOMHO20 6000CHADICEHUA, OYUCMKOU Om nulau 6030yxa padoueit 30nbl u Op. Ilpouzeodcmeo
NPANCU U3 XTIONKA HUKUX COPHIOE U OMX0006 NPOU3E00CHEA ACNAEMCA OOHUM U3 AKMYAIbHBIX Npodiem om-
paciu, eIUAIOWUX HA IKOHOMUUECKYIO I deKkmusHocmy PYHKYUOHUPOBAHUA MEKCMUTbHBIX NPEO-NPUAMUL.
Hcnonvzoeanue omxo006 npaounbHO20 NPou3e00CHEad U HU3KOCOPMHO20 CbIPbA NPU RPOU3EOOCHIEE NPAINCU
001bW0Tl TUHENHOT NAOMHOCMU N0 NHEEMOMEXAHUYECKOMY CROCOOy NpAOEHUA NO3801:Aenm CHU3UmMb cede-
cmoumocmy eOunuybl npodykyuu. Ilpasca, evipadomannan c 6é10iceHuem 0mxo006 nPAOUILHO20 NPOU3EO0-
CMea u HU3KOCOPMHO20 CbIPbA, UCHOTILIYEMCA NPU U320MO6IEHUN DbIMOGBIX, PAOA MEXHUUECKUX, NIAU4e6bIX U
00edcHbIX MKAaHell, 20e He mpedyemca 3HAUUMENbHbIX MEXAHUUECKUX HAZPY30K HA MKAHb, 4 MAKHce 6amol u
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eamuHa 0131 MeOeNbHOIl u 00Y8HOIl npombliieHHocmu. B pabome paccmompenst ¢onpocnl, ceéazannwle ¢ pas-
PAbOmKoIl MexHon02uu UCHOIb306AHUA OMX0006 NPAOUTILHOZ0 NPOU3EOOCHEA NPU NPOU3EOOCHIEE NPAdICU
XJ10nK06020 muna na npumepe AO «Maxmay.

KiroueBble cji0Ba: TeKCTUJIbHasI NPOMBIINLICHHOCTb, OTXO0/[Abl, KOJHUYE€CTBCHHbIC H
Ka4eCTBCHHbIC MMOKA3aTE/IH, IPHAKaA.

EVALUATION OF QUALITY AND QUALITY INDICATORS OF USE OF FIELDS
COTTON PRODUCTION

'B.T. NURMUKHAMBETOVA, *M.T. OMARBEKOVA,”> G.A. SARBASSOV A,
2S.T. ABILDAEYV, 30.Y. KADNIKOV A

( Kazakh University of Technology and Business, Kazakhstan,010000,
Nur-Sultan, st. Kaiym Mukhamedov, 37A
2M.Kh.DulatyTaraz state university, Kazakhstan,080000, Taraz,st.Suleymanov, 7
’Rudny Industrial Institute, Kazakhstan,111500, Rudny, st. 50 years of October, 38)
Corresponding author e-mail: marzhan.030@gmail.com

Environmental problems of the textile industry of the Republic of Kazakhstan are mainly related to the
disposal and regeneration of industrial waste, wastewater treatment, the creation of a circulating water supply
system, dust removal of the air of the working area, etc.The production of yarn from low-grade cotton and
production waste is one of the urgent problems of the industry affecting the economic efficiency of the
functioning of textile enterprises.The use of spinning production waste and low-grade raw materials in the
production of yarn of high linear density using the pneumomechanical spinning method allows to reduce the
cost of a unit of production.Yarn produced with the investment of spinning production waste and low-grade raw
materials is used in the manufacture of household, a number of technical, raincoat and clothing fabrics, where
significant mechanical loads on the fabric are not required, as well as cotton wool and batting for the furniture
and shoe industry. The paper considers issues related to the development of technology for the use of spinning
production waste in the production of cotton yarn on the example of JSC «Maktay.

Key words:textile industry, waste, quantitative and qualitative indicators, yarn.

Foueivu  onebuertepie wipy eHMipiciHiH amyan Typiai.«Makray AK-ga TazapreuiFaH
KaJIJIBIKTApbIH THIMJII Maiiiaiany Macesesnepl eTe KQJIIBIKTAp/IaH >KOHE TaJIIBIKTapAaH, KaJbIiHA
a3 KapaCThIPBUIFaH XOHE OJlap HETi3iHeH TeMeH KENTIpUIreH Ke3JeMelNepJeH jKoHe Oacka [a
CYpBINTH MaKTa MIMKI3aThIH MailalaHyFa apHAI- KaJABIKTAPJIGIH ~ TYpJepiHEeH TOKbIMA IKIIlTi,
raH. byn Mocenmere Pecell FasbIMIapbIHBIH OeiiMaTanbpl MaTepHalapibl, OKIIAyJaHIbIp-
enoextepi apHanran: K.B.baes, I'.C.Iopaeituyk, FBIIII MaTepUallJapibl, MaTpauTapra apHaJraH
C.M. Kab6anos, O.B. Ilasios, H.A.JIebenes xoHe MaTalap/ibl, Keprenep/i, TeXHUKAIBIK MaKTaHbI
T. 0.bipaKk OyJ1 )KYMBICTap TAIIIBIKTHI KOKBIC TIEH JKoHE Oaymapibl acalWabl. TEKCTHIBAIK Mak-
IIaHHaH Oip Me3riife Ta3apTa OTHIPHIN, MakKTa caTKa >KapaMChI3 KaJIIBIKTapbl OKIIIAYJIaFbIIl
TUIITI WIPUITeH XKINTi OHIETeH e Hipy OHAIPICIiHIH TakKTajap MeH JbIOBIC JKOHE KBLIy OKIIay-
KQJIBIKTaphIH MaiiiaganyMeH OaillaHBICTHI Moce- JIAFBIITAP/bl, COHJAM-aKk 0acka Ja KOPFaHBIC
JIeJICP/Ii TOJIBIK IICTIIITCHKOK, KAaCHETTEepIH KaMTaMachl3 €TeTiH 0acka OyHbIM-

Conpgpiktan «Makrta» AK MbIcambiHga JapIel OHAIPY YIIiH HaiaaHbUIaIb.

MakKTa YITICIHAErl Hipy OHMIPIiCiHIH KaJJbIK- «Neu» JKOHE «Telemecanigue»
TapblH TaiJanaHny TEeXHOJIOTHICHIH 93ipJey (Dpannus) Qupmamapbl MalllMHA — acThIHAH
JKOHE MaKTa KOCHAChlH JaiblHAAy Ke3eHiHe ME3T1I-Me3T T IIBIFapFaH/Ia )KUHAKTAIFaH JKepre
XKapThutail (paOpUKATTHIH TEXHOJOTHSIIBIK JKOHE TachIMajjiay VIIIH J>KyHere TYCeTiH KaJIbIK-
AKOJIOTHSIIBIK-YKOHOMUKAIIBIK CHIIATTaMaJIapBhIH TapJblH CaHbl MEH CalachlH Y3/IKCi3 OakbLiay
YKAKCapTaThIH YCHIHBUIATBIH KOHCTPYKIIUSHBIH yirin «Comptadesy xylecin a3ipiei.

OHTAMJIBI TEXHOJOTHUSIIBIK KOHE KYPBLIBIMIIBIK 100% TammBIKTEIK KAJIIBIK Mak anaHagsl,
napaMeTpiiepiH  alKpIHIAYy  ©3€KTI  OOJIBII aJl KOKBIC TIOJINTOHFA amapeuiangsl. «Makrtay AK
Tabputas [1-10]. Kb OoMpl 1mamameH 474 925,3 Kr KalJbIK

OHMipiC KANIBIKTaphlH TaiiagaHaThIH mibiFapansl (kecre 1)[11, 6. 34].

)KiHTep MCH MaTajlapAblH aCCOpTHMeHTi oTC
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Kecre 1 - «Makra» AK KannslKrapbsl MEH YIIbl Ta3fap sKoHe oJap.ibl aiiianaty, Kr

Kocimoprsiaunsiy | bapneik kangsikrap | KepinOefitin Keicka Kocinoperana
aTaysl MEH YIIbl ra3ap KJIABIKTap | TANBIKTap | NaiijaJaHbUIFaHHBIH GapIIbIFbL:
(1-5, mm) KT %
«Makra» AK 4749253 67700,0 118207,6 289017,7 60

1-kecTeie KAMIBIKTAP/IbIH Kbl KOJIeMi-
HiH 60%-b1 KociMOphIHAA KalTa e©HIEJIETIHIH
kepcereni. [lomuronra 67700,0 Kr KaigbK
HIBIFApbUIIBL, Oyl OCIMIIK TeKTec KYHiK, Oyii-
MAaKTaHbIH JKOHE OYTaKIIaHBIH KOPAIIIACHIHBIH
OemiekTepi  peTiHIe MaKTa TEKTeC — Kyi-
1K, HBIFBI3AIFaH 3aKpIMIATIFaH TaJIIIBIK-
Tap,KyWreH TambIKTap >koHe T.0.118207,7 xr
KaJIIbIK — TEKCTHIIb OHEPKICiOiHIe KOpiHOEHTiH
yABl Ta3napKarajbl, TANIBIKTBI KalTa eHIey
mporieciHAenaiaa OomFaH KbICKA TaIIBIKTAp
JKOHE YCaK KOKBICTap.

CoHIBIKTaH, MaKTa OHAIPICIHAC KaJJIbIK-
TapJpl NaiJanaHyblHA >KYPTi3UITeH Tajaay/ bl

TY3UIETIH KaJNABIKTAp €Jleyli MaTepHasIbIK
pecypcrapabl  Oinmipeni  IeTeH  KOPBITHIHIBI
JKacayFa MYMKIHIAIK Oepeli,onapasl naijanany
MYMKIHIITIXaJdblK ~ [IapyallbUIbIFBIHAA oMl
TOJBIK 1CKE aChIPbUIMAaFaH.

KocinopblHHaH IIbIFapbUIFaH [IBIFBIHBI-
napel OOMBIHINA 3USHIBI 3aTTAPABIH LIBIFAPHIH-
JBUTAPBIHBIH CaHMIBIK CHITATTAMACHI JKOHE KICII-
OPBIHHBIH KaYIMTLUTIK KaTeropHsACHIHBIH eceli 2-
i kecrene kentipuiren.«Makra»y AK kammbik-
TapBIHBIH CHUIATTaMachl )KOHE OpHAJACTHIPY 3-
M1 KeCTe/ e KOPCETIITEeH.

Kecre 2 - 3I/I$[HZ[BI 3aTTapAblH CAHABIK KOHC CaIlaJIbIK CUIIATTAMAChL

SaTTeIH aTaNyhI IOKce, | M 1/, A ( M ja Kayinrimik
/™ r/c IK ) on KJIaChI

Makra maHpl 0,05 17,2152 1 3443 3
BeilopraHukansIK 1maH 0,015 0,83 1 5,53 3
Arant magel 0,1 0,066 1 0 -
Kemipreri TOTHIFBI 3,0 50,925 0,9 12,79 4
KyKipT KBIIIKBLIED 0,1 5,135 1,3 167,38 2
XiopeyTek 0,2 0,00268 1,3 0 2
A3oT oKkcuaTepi 0,04 0,606 1,3 34,24 2
I'uaponnal KbILIKbUIbI 0,01 0,1233 1,3 26,21 2
KyxkipT oxcunrepi 0,05 0,048 1 0 3
CipKe KBIIIKBUIBI 0,06 0,061 1 1,0 3
XpoM aHTHAPHIT 0,203 0,0095 1,7 23,05 1
DopManbIerua 0,003 2,766 1,3 714743 2
Cinri 0,01 1,89 1,3 910,74 -
AHnIHH 0,03 0,695 1,3 59,47 2
MyHait KeMipcyTeKTepi 1,5 0,86 0,9 0 4
Tewmip okcuai 0,04 0,0708 1 1,77 3
Maprasen KOChUIBICHI 0,001 0,0025 1,3 3,29 2
Kpemunii okcui 0,02 0,047 1 2,35 -
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Kecre 3 - «Maxkra» AK KangsIKTapbIHBIH CHIIATTAMACHI, TY3UIyi JKOHE OpHaIaCThIPYHI

3 Kocnap Ecen
S| B BB g8 b,
=2l 2| 2| &5 & &:5/5£¢4
KangpikTap el aTanysl = E o =2 B ﬁ = ) 2 S &
E| &§| E|csg 5 =3 :5¢
g EZ|=5" 55 55| ~¢8
4 o 4 A=
KarTel sxoHE TYPMBICTHIK KaJAbIKTap 5 T 300 - 300 | 2002 11O
OapJbIFbl, COHBIH iIIIHAE!
- Oarayaynap (kambIpakrap MeH Oyrakrap) | S T 50 - 50 - 20
- Oackanap 5 T 250 - 250 - 90
OHJIPICTIK KAIIBIKTAP 5 T 390 | 90 | 300 - 240
OapJbIFbl, COHBIH IIIHAE!
- Oackanap 4 390 | 90 | 300 - 240
Kypambinna cerHan 6ap KypbeUIFbUIap MEH 4 T - - - - -
OyiBIMIap, COHBIH INIH/E:
- ICJI TinTi ChIHATITHI IIaMIap 1 maga | 1000 | 100 - - -

[12, 6. 9] o XxyMmpicTa MaKTra Hipy KOJIEre JKapaThUTyhl CaJachIHAAFbl JKYMBICTapIbI
OHJIIpICiHIH aTMoc(epachiHa KaJIBIKTapABIH Oaranay ymIiH caHABIK (aOCONIOTTI JKOHE KaHa-
naiina 6oy Ke3lepi MEH KeJeMi YKoHE 3HSHIBI Ma) JKOHE camaiblK (CalbICTBHIPMAalbl JKOHE
3aTTapAblH IIBIFAPBIHABUIAPEI JKOHE OJIAPIBIH MHTETPANIBIK)  KOpCEeTKITepHi  mnaianaHy
SKOJIOTHSJIBIK CHUTIATTaMalaphl erKer-Ter e ycwsiHbIaas [13, 6. 75].

Kapanael.MakTa Wipy OHIIpiciHAeri Tainaay KanaplkrapMeH >KyMbIC iCTEeymiH a0co-
KOPCETKEHJIEH, >KYMBIC alMarblHIAFbl MakKTa JMOTTI  KepceTkimTepine[14, 0. 46] colikec:
KOCMachl MEH IIaHHBIH IIbIFapbIHABLIAPHIHBIH OHJIIPICTIK KoCITOpBIHIApAA KalWTa ©HJENeTiH,
koHneHtparusacel 1[IPK-nan eH >xorapel 0Oip Oacka KocimopbIHAapFa OepiieTiH, KaJbIKTap-
PETTIK MOJIIIEPICH OH €Ce acajibl, KaJIbIKTap bl JIBIH  MOJIIIEpPi, KOCITOPBIHHBIH ©3iHAC JKOHE
naiganany 20+40%-1b1 Kypaiisl. MOJIMTOHAAPFa OPHANIACTBIPBUIFaH KaJIbIKTap-

CoHOBIKTaH KAIABIKTAD MakTa Hipy IBIH Maccachl TY3UIETIH KaJABbIKTapAbIH CaHbI
OHEPKACIOIH/IE aJIi TOJIBIK JKY3€re achlpbUIMaraH Ooubin TabbUTABL. JKaHama KepceTkimTep KO-
eJIeyJli MaTepUaJIbIK PECypC OOJIBIN TaObLIAIbI. JIOTHAIIBIK TalanTapAbl Oy3y[aH, KaJJbIKTapabl

MaxkTa nipy eHepKaciOiH/Ie KalIbIKTap bl OHJICYJICH JKOHE KOpLIaraH OpTaHbl KOpFay
Oackapy sKyieci ic Ky3iHIe >y3ere achIpbli- JKOHIHJIET] ic-Ilapajiapra KYMCaliFaH IIbIFbIH-
Maiasl. UCO 14000-96 cranmapTeiHa CcoMKec JapAblH OPHBIH TOITBIPY, 3UAH/BI XKOHC 3alai-
KaJIBIKTap/bl 0ackapy »KyHeci enmeysiep MeH bl ©TEY OOJIBIIN TaObLIA/IbI.

TeKcepyJep >KYHeCiH eHTi3y/i, COHBIMEH KaTap Kanapikrapael madiananyabl OKIIaysay

KOpIIIaFaH OpTaHBI KOpFay Macenesepi OOWBIH- kepceTkimi [14, 6. 47; 15, 16]:
Ima KbI3METKepJiepli Xxabapaap eTyndi JKoHe
OKBITYABl  YChIHAABL KalIbIKTapaplH  TY31Myi,
Bi — Vz _Vi ,

Vi (1)

myHnare: V! — Tuicimme Gyitbiv- TBUTFaH Oeiri KaﬁT?. ngﬁﬂanaHy YIIiH MakKTta

oo ] TaNBIKTapelHAa  Kipeni,  coHasiktan (1)
napapl  (TOKpIMAa KINTIH) OHIIpyre KoHE

OacTankbl KaJAbIKTapFa KETeTiH i-IIi TypAeri
IIMKI3aTThIH (MaKTa) MeJIIepi.

ABTOpIIap YChIHFaH JKaFai/a MakTa uipy
OHJIIPICiHIH 0acTamnKbl KaJIIbIKTAPBIHBIH Ta3ap-
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P(" _

i naijganaHbUIMaraH Kaj-
IOBIKTApPFa TYCETIH I-ITi TYpPHETi IMHKi3aTTHIH
MeJIIIepi.

Mynaa (2) TeHzmeydiH ekiHII MyLieci
KaiiTa maiimasaHbUFaH IMHKI3ATTHIH (KalgbIK-
THIH KYpaMHaH KaWTapbUIFaH IIWKi3aT) YJECiH
Kepcerendi.(2) TeHaey TyTacTail anFaHIa KoCiI-
OpBIH/IApIIaFbl  pecypcTapibl  NaiganaHyabH
TOJBIKTHIFBIH Oaraiaiipl.

Kanapikrapasl THIMIII TaliganaHy oapabl
naiananyJplH TEXHUKAIBIK >KOHE TEXHOIO-

MYHOArbl:

v )

THSUTBIK, OTIepaIysiiapbliHa FaHA eMec, COHBIMEH
Katap YHBIMIACTBIPY TEXHOJOTHSICHIHA,IFHU
KQJJIBIKTADMEH KYMBIC 1CTEyNi aKMapaTThIK
KaMTaMach3 eTyre OaitnmaneicThI[17-19, 6. 231;
20, 6. 132].

Kannpikrapnel Oackapybl OOMBIHINA aKiia-
par arbIHAApBIHBIH Ma3MYHBIH Tajljgacak, Oy
MOITIMIIEMEHIH IYPBICTBIFBIH pacTayra OOJIaibl.

Kanmel MakTa Wipy eHAIPICIHIH KaJIbIK-
Tapbl OOWBIHINA aKMapaT arbIHAAPBIHBIH CXE-
MachI 1 cyperTe KepceTureH.

KannsIKTapae! Ky paHThiH :Kal IRIKTap IEH aTaybL
QI8 PIIBIH CAHEL, JKYMBIC CAFATTAPBIHBIH CAHEI

l

TYTBIHBIIATEIH ITHKI3AT IEH pecyperap

y

11 HKizaTTEIH aTaykl, pecypc, TYTHHY HOPMACEL
Ty3i1y ecebi

y

KanoslKTapABIH CHIIATTAMATAPE]: KA IBIKTADIEEH
KOJIBI; KeaeMi; KaaIsIKTapIbH MacCachl; KayinTinik
KTACHI; TY31Ty mapTer

y

—

KaanbIKTapIelH KO3FaIbICh

|7

4
KanIgeIKTapas] KaHTa o HILY JKaHe
KafiTa maHnamTaHy:
-KaiiTa eHAeyY a0 bIKTapEL

W

TTafimaTaHbIIMAF aH KaTIBIKTapIE]
KaJIeTe JKapaTy:
- KATMOBIKTAP/IBI TACKIMATIAY;
- KATMOBIKTAPIBI CAKTAY.

- caKTay IIapTTaphl.

KanaeIKTapMeH KYMEIC icTeyai Gakeriay:
- KaCiIOpBIHAA KaTABIKTapAbIH GOy

y

KangeIkTapMeH KYMBIC ICTEY KeHIHIer1

CCEeIn:

- KANEIKTAPMEH OPHANACTHRIPY $KOBACHI;
- THMHTTICPTE OTIHIM.

Cyper 1 - OuuipicTeri KaJIbIKTAPMEH KYMBIC ICTEY KOHIHET] aKIIapaTThIK arbIHaap

Makra wipy (KOHE Ke3-KeNreH) eHIipi-
CiHIH KaJJIbIKTaphIMEH XYMBIC iCTey >KeHiHAeri
aKIaparThl KaJbINTACTHIPY >KOHE OHBIH KO3Fa-
JIBICHI OHIIPICTIK KBI3METTIH epeKIIelirine Oaii-
TaHBICTHL. COH/IBIKTAH, KAIJIBIKTAPMEH KYMBIC
iCTey Ke31HAET1 SKOJIOTHUSIIBIK JKOHE aKIapaTThIK
arpIHAap, 1-CypeTTe KepceTiIreH e, KenTereH
WHXXCHEPIIIK JKOHE DKOJOTHSUIBIK Tpodiema-
JIAPJIbIH YKUBIHTHIFEIMEH, TEXHOJOTHUSUIBIK IIPO-
LIECTEPMEH, *a0/BIKTHIH TYpPIMEH JKOHE Maiza-
JIAHBUIATBEIH PECypCTapMEH aHBIKTAJA/bl JKOHE
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KaJIBIKTapIbl MaiilallaHyAblH CaHABIK >KOHE
camnasblK KarblH KepceTei.

(2) Tenmey OoiibiHIa «Makra»y AK Mbica-
JBIH/AA MaKTa Uipy eHIipiciHAe maiga 0oJaThiH
KaJIBIKTapMEH JKYMBIC icTeyniH  (TyHbIK-
TBIKTBIH) camlaliblK KepceTkinii ecenreini. Ecen-
Tey HoTmXelnepi 4-kectene kentipinred. Kecre-
JCH KOpiHIN TypraHJai, o3IpJeHIeH TEeXHO-
JIOTUSIHBI €HTI3y KE3IHJIEeri OKIIaysiay KepceT-
kimi «Makrtay AK Hipy IeXbIHBIH KOJIaHbIC-
Tarbl XKYMBIC peXXUMiHeH 24%-Fa XKOFraphl.
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Kecre 4 - KanapIKTapMeH YMBbIC iCTEYIIH camnajblK KopceTKimTepi

OxmaynaykoadpunmenriB,% AWBIPMAIITBITBIK
TeXHOJIOTHSHBIH aTaybl > o o
s /0
OacTankbl KaiTa KoJJaHFaHHAH KeWiH | JKaJlblUIaHFaH Z
KongaHbICTarbl TEXHOJIOTHS 60,0 - 60,0 24
O3ipJIeHTeH TEXHOJIOTHS 60,0 24 84,0

MakTa wuipy OHZIpICiHIH KaJIgbIKTapbIH
nalIamanyIbIH CaHIBIK JKOHE CarlaiblK KepceT-
kimTepi «Makrtay AK wmbicansinga Oaranas-
npl.Makra wWipy eHMIpICiHIH >XYMBIC Tpoleci
ke3igae «MaktanAK xanmeikrapasie 40%-Ha
IediH Ty3ilemi, ad MakTa TaJIIBIKTapbIHBIH
KaJJIBIKTaphlHAH ~OHJIpICKe KahTapy iKy3ere
ACBIPBUIMANIIBI. O3IpICHTCH TEXHOJIOTHIHBI CH-
ri3y HOTIXECIHIE OHIPIC KYMBICHIHBIH KOJIIa-
HBICTarbl PEXUMIMEH CabICTHIPFAH/AA KaJIbIK-
TapApl TYWBIK MaiganaHy kepcerkimmn 24%-ra
ecTi. OHIipic KaNABIKTApbIH Maiiiaianyabl
THIMII Oackapy MakcaThlHAAa KaJJABIKTapMEH
KYMBIC 1icTey OOHBIHIIA aKMapaTTHIK aFbIH-
TapJIbIH CXeMAachl )KacaJIbIHIbI.
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SILVERING AND COPPERING OF CHEMICALLY INERT TEXTILE MATERIALS BY
MEANS OF WET-CHEMICAL PROCESS

'T ONGGAR*

I(Institute of Textile Machinery and High Performance Material Technology at Technical University
of Dresden, Germany, 18/01069 Dresden, Zellescher Weg)
Corresponding author email:_totyonggar@yahoo.com*

The development of the wet-chemical silvering and coppering method on inert fiber surfaces and a num-
ber of usable materials (silver, copper and others) allows fabrication of several textile structures with functional
characteristics. In order to analyse the silver and copper coating characteristics such as structure, homogeneity

115


mailto:totyonggar@yahoo.com

AJIMaTBI TEXHOJIOTHSIBIK YHUBEPCUTETiHiH Xabapmbichl. 2022, Nel.

and crack formation, the surface morphology (SM) was investigated using the scanning electron microscopy
(SEM). The chemical structuring of the surfaces (amount of carbon, oxygen, nitrogen, silicium, copper and sil-
ver) is analysed with an energy-dispersive x-ray spectroscopy (EDX). Phase formation and crystalline properties
of the films were investigated by X-ray diffraction (XRD) with a Cu-Ka radiation reflection geometry source.
Furthermore, textile-chemical analyses for the wash fastness were carried out as well.

Key words: silvering, coppering, wet-chemical process, metallization, textile material, sensor
materials, antibacterial.

CEPEBPEHME U MEJHEHUE XUMNYECKU UHEPTHBIX TEKCTUJIBHbIX MATE-
PUAJIOB MOKPBIM XUMHNYECKHUM CIIOCOBOM.

T OHITAP*

(MHCTHTYT TEKCTHIILHOTO MANIMHOCTPOEHHSI U TEXHOJOIHH MATEPUAJIOB ¢ BLICOKHMH JKCILTyaTallU-
OHHBIMHU XapaKkTepucTHKaMH /[pe3IeHCKOro TeXHH4YeCKOro yHuBepcurera, I'epmanus, 18/01069,
JApe3nen, ya., 3esuiecuep Ber.)
DneKTpoHHas MOYTa aBTOpa-KOPpECTOHAEHTa: totyonggar@yahoo.com*

Paspabomka memoda MOKP0O20 XUMUUECKO20 cepedpenus U MeOHeHUA NO8ePXHOCHell UHEPMHBIX 80710~
KOH U pAOa UCROILIYEeMbIX MaAmMepuanog (cepeopo, medv u Op.) nO360nAeM U32OMAGIUBANb HECKOIbKO MeK-
CHUNILHBIX CHMPYKMYP ¢ (PYHKYUOHATbHBIMU Xapakmepucmuxamu. /[na ananusa xXapakmepucmuk cepeops-
HO20 U MeOHO020 NOKPbLIMUA, MAKUX KAK CIMPYKMYypa, 00HOPOOHOCMb U MpPewuHooodpa3oeanue, mopgonozusn
nosepxnocmu (CM) 6vina uccnedosana ¢ NOMOWbI0 CKAHUpylouiell IneKmpouHou muxkpockonuu (COM). Xu-
Muyeckoe CmpyKmypupoeanue nogepxHocmeil (Koau4ecmeo y2nepood, Kuciopooa, azoma, KpemHus, meou u
cepebdpa) ananuzupyiom ¢ HOMOWibI0 IHEPZOOUCHEPCUOHHON penmezenoscKkoli cnekmpockonuu (EDX). ®azo-
obpazoeanue u Kpucmaniuyeckue cC0iiCMed NAeHOK UCCIe00841U C NOMOWbI0 OUPPAKUUU PEeHm2eHO8CKUX
ayueit (XRD) ¢ ucmounuxom uznyuenus Cu-Ka c zeomempueii ompaxncenusn. Kpome mozo, ovinu npoeedenvi
MeKCMUIbHO-XUMUYeCKUe AHAIU3bL HA YCMOUYUEOCHIb K CIMUDKE.

KuaroueBsble ciioBa: cepedpeHune, MeHeHHe, MOKPbIIi XMMHYeCKHIl Mpouecc, MeTATIN3alus,
TeKCTHJIBHBII MaTepuas, CCHCOPHbIe MAaTEPHAJIbI, AHTUOAKTEPHAJILHBIE.

XUMUAJBIK HHEPTTI TAKBIMAJIBIK MATEPUAJITAPADBI bIJIF AJI/IbI-
XUMUSAJIBIK ITPOLECC APKBLJIBI KYMICTEY )KOHE MBICTAY

T OHITAP

I(pe3nen TeXHUKANBLIK YHUBEPCUTETIHIH TOKBIMA MANIMHAJIAPHI JKIHE KOFAPLI OHIM/Ii MaTepua
TeXHOJIOTHSUIBIK HHCTUTYTHI, I'epmanus, 18/01069 /Ipe3aen, 3ennecuep Ber ko)
ABTOP/BIH JIEKTPOHABIK MOIITACHL: totyonggar@yahoo.com

Huepmmi manwvixkmel 6emmepoe xcane dipkamap naiidanvt mamepuanoapoa (Kymic, moic dicone m.o.)
bL12ANIObI-XUMUSATBIK, KyMICmey JHcane muvlc oHoey 20iCinil 0amybl GYHKUYUOHANOBIK cunammamanapsl oap oip-
Heule MOKbIMA KOHCMPYKUUALAPBIN Heacayea MYMKIHOIK 0epedi. Kymic nen mvic dcadbiHbINBIY KYPbLIbIMbL,
Oipmexminizi ycone HcApLIKWIAKMbIY, RA0a 00JIybl CUAKMbL CURAMMAMANAPLIH MAa0ay yuiin cKauepieyuii
Inekmponovt muxkpockonusa (SEM) xomezimen 6emmik mopgponozus (SM) 3epmmendi. Bemmepoiny Xumusanvlk
KYpoliblmbl (Komipmezi, ommezi, a30m, KpemMHUll, MbIC HCIHE KYMIC MOIUIEP) IHEPLUA-OUCHEPCUAIBIK PEH-
2endix cnekmpockonuamen (EDX) manoanaowst. Kaovikuwanapooiy ghazanslx Kanivlnmacybl MeH KpUCHAaoblK
Kacuemmepi Cu-Ka caynenenyoin wiazolivicy 2eomempuscblHblH, Ko3iMeH penmeendik ougppaxyus (XRD)
apkolabl 3epmmendi. Convimen Kamap, jicyyea meo3iMoOinikke apHan2an moKbIMA-XUMUAILIK manoayiap 0a
Hcypeizinoi.

Herisri ce3aep: Kymicrey, MbIC 6HI€Y, ABIMKbLI-XUMHSJIBIK NPOLECC, METAIIA3AN U, TOKbI-
Ma MaTepHaJibl, CEHCOPJILIK MaTepuaiaap, 6akTepusra Kapchl.
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Introduction

The metallization of non-conductive tex-
tile material has gained more importance over
the last few years. Metallized textile products
have electrical- and heat-conductive, electro-
magnetically shielding, sensory, microbicidal,
fungicidal and anti-allergenic characteristics.
The antimicrobial and fungicidal effect increas-
es in the rows Fe <Zn <Au <Cu <Ag of the met-
als. Silver has an antibacterial and copper shows
a fungicidal effect. Positively charged silver or
copper ions are released into water from the
metal layer surface, and are deposited on the
microorganisms. Silver ions deactivate sulfur-
hydrogen groups (-SH) of the enzyme systems
of the cell wall, which are responsible for the
energy metabolism of the parent membrane and
the transport the electrolyte of the organisms.
The silver entered into the cell, it blocked the
respiratory chain of bacteria and bring to a
standstill (paralyzes) the production of energy.
In addition, the silver binds to the DNA helix
and prevents reading of genetic information [1].
This way cell division, reproduction, repair, or
the development of resistance can be stopped.
Copper is an essential oligoelement for living
microorganisms [2]. Copper is used as a water
purifier, an algaecide, a fungicide, a nematocide,
and a molluscicide, as well as an antibacterial
and antifouling agent [3]. “Copper produces
toxicity in cells by generating reactive oxygen
species such as H,O; that disrupts the amino
acid biosynthetic pathways damaging the iron—
sulphur enzymes and also DNA by generating
free radicals” [2]. That copper-based nanostruc-
tures show not only antibacterial and fungicidal
properties, but also they (CuO and also CuO
nanostructures) act as effective photo catalysts
for photo inactivation of bacteria. This hydro-
phobic CuO/Cu(OH). nanostructure was signifi-
cantly enhanced the antibacterial and photo
catalytic activity by increasing the NaOH con-
centration of 30 mM under light irradiation [4].
The copper oxide nanoflakes also showed strong
antibacterial and photo catalytic properties in
the dark and particularly under light irradiation
[5]. That Cu nanoparticles were really a stronger
antibacterial material than the CuO nanoparti-
cles (by a factor of about 2:1) [6].

Heinlaan et al., tested the toxicity of na-
noparticles (NP) of ZnO, CuO and TiO: for Vib-
rio fischeri and crustaceans Daphnia magna and
Thamnocephalus platyurus with a special em-
phasis on metal oxide formulations (nano or
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bulk) and hydrolysis of metal oxides. That metal
oxide particles do not necessarily have to enter
the cells to cause the toxicity [7]. That stable
large specific surface area CuO photo catalysts
were effective in the inactivation of E. coli [8].
CuO nanoparticles are uniformly deposited onto
the surface of a cotton bandage by the sono-
chemical method [3]. The silver ion and copper
ion release property of silvered materials de-
pends on different factors, such as the size of the
metal particle [9], the thickness of the silver or
cooper layer, the surface (smooth or porous) [9],
and the drying temperature. The silver ion and
copper ion release property of silvered materials
also depends on additional external influential
factors such as the fluid temperature, the water
hardness and the concentration of chlorine in
water. The silver layer or silver nano particles
treated with very thin (~ nm) TiO, layer [1, 9,
10], with a silica glass (Al/Ag>1) [11], with a
thin SiO, film [12] or Ni-removed Ag-CNTs
layer (carbon nanotubes) [13] were used in or-
der to create a stable, controlled release of silver
ions, therefore an efficient and durable antibac-
terial efficiency of metalized materials or nano
composite materials suitable for future bacterial
and biomedical applications. Other researchers
utilized porous soft SU-8 matrix or meso porous
layer to immobilize stable silver nanoparticles
permanently [14].

The polyethylene terephthalate (PET) tex-
tile materials are metalized according to the cur-
rent state of the art technology by separating the
metal coatings from the vapour phase (Physical
Vapour Deposition (PVD) [15, 16] and Chemi-
cal Vapour Deposition (CVD)), galvanically
electrolytic (Electrolytic Deposition of Inorgan-
ic Coatings) or galvanically electroless (Chemi-
cal Deposition of Inorganic Coatings) coating
[17-19], via plasma-technology [20] and wet-
chemical method [21-25]. PET textile materials
or PET with cotton blend fabric were silvered as
yarn, knitted fabric and woven fabric. The ap-
plication fields of such functional textile materi-
al are from the medical field [3, 8, 26], the food
equipment [3], the domestic cleaning [3], the
safety field, sport and leisure field [27] to light-
weight engineering and automotive engineering
[28]. Explicit applications are among others
medical textiles with inserted sensors or elec-
trode systems for the recording, control and
stimulation of vital functions, clothing textiles
with integrated microchips for the identification
of the material, protective textiles with inserted



AJIMaTBI TEXHOJIOTHSIBIK YHUBEPCUTETiHiH Xabapmbichl. 2022, Nel.

conductive sheets to increase the electrostatic
charge, safety textiles with sensors or conduc-
tive sheets for the load and wear-out control in
wire rope systems, heating textiles with inte-
grated electrically heatable textile heating sys-
tems for the creation of heat, automobile textiles
with inserted sensor systems in bedding to rec-
ord the seat occupancy and position, spacer tex-
tiles with anti-microbial, air-permeable, pres-
sure-clastic and drapable characteristics for the
reduction of the settlement and reproduction of
microorganisms in water and other fluid-
containing systems, smart textiles with highly
conductive textile thread material for translucent
light protection systems for museums, fiber-
reinforced composites with integrated textile-
based sensor networks for the damage-free
structural control and for the measurement of
different chemical/physical parameters of the
components, textile flooring with light elements
connected to each other (e.g. LED) for the sig-
nalization of emergency exits and luminous tex-
tiles with inserted LED-threads for the lighten-
ing of the car interior [29-32].

The demand of metalized synthetic fiber
such as PET has been steadily increased for the ap-
plication in water technology, electronics and sen-
sors. PET fiber shows better hydrolysis stability
than natural fibers or nylon (polyamide 6.6).

These textile materials need to be fulfilled
the requirements for end use properties in dif-
ferent applications. The final properties e.g.
electromagnetic shielding (<10° ohms), electri-
cal conductivity (<10° ohms), thermal conduc-
tivity (for Ag 429 W/(m*K) and for Cu 401
W/(m*K)) and antimicrobial activity (for Ag
100 pg/l and for Cu 2000 pg/l in water) could
be created on polyester.

The aim of this work is the development
of a wet-chemical method for the reproducible
metallization of different textile material to re-
place cost-intensive processes such as PVD,
CVD or plasma technology. Especially, the in-
tersections of the yarns demonstrate as weak
points in the textiles during the deposition of
closed PVD layer [15]. In the CVD method,
high temperature treatments are necessary to
obtain stable metal layers on the substrate. It
provides difficulties for the metallization of PET
fiber materials. The electrolytic deposition and
electroless plating methods require several steps
(pre-cleaning, rinsing, etching, rinsing, sensi-
bilisation, rinsing, activation, rinsing, electroless
plating, rinsing, drying and post-treatment), as
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well as tightly controlled process parameters
(concentration of metal and reducing agent, pH,
temperature, time etc.) [33-35]. Electroless met-
al deposition needs a high consumption of
chemicals (sulfuric acid or chromium, palladi-
um, formaldehyde, sodium dithionite etc.),
which are ecologically hazardous. The tank
must be coated with a sizing agent to the points
at which they come into contact with the pro-
cessing solution. The process must be shut down
for several days to remove these deposits [15].
The electroless metal coated PET-fabric is after
treated with polyurethane to enhance the electri-
cal life of the metal layers [36]. The metal solu-
tion need to be constantly moved in order to
deposit a homogenous copper layer on the para-
aramid fiber surface so that no bubbles could be
formed on the fiber surface [37]. The above-
mentioned disadvantages of the metal coatings
were reduced or even avoided with the newly
developed one-bath method. The challenge here
is to deposite possibly homogenous and defect-
free metal coatings with a good adhesion on
multi- or monofilament fiber surfaces. The de-
veloped method should be flexible and applica-
ble for all textile material in different forms
(yarn, textile fabric and spacer fabric) to open
up a wide application field for the metallized
textile material in the future. By developing the
wet-chemical silvering process, the use of oxi-
dizing agent such as per sulfate in the presence
of alkali metal hydroxide which leads to damage
the textile material, could be waived. The addi-
tion of a brightener, binders, etching, stabilizing
or sensibilizing agent which are essential for
bonding and stabilization of the metal layer, can
also be omitted. Besides, the silvering process is
carried out at a low temperature (35 °C£3 °C).
Therefore, the developed method is economical,
ecological and environmentally friendly and
easy technology than the previously known
methods.

Materials and Research Methods Mate-
rials. In close cooperation with the textile com-
pany Sankt Micheln Co., Ltd. (Miilsen, Germa-
ny), different structures such as continuous fil-
ament yarns, textile fabrics and spacer fabrics
made of PET were used as a substrate for metal-
lization.

e The continuous filament yarn (Tw.=48.3
tex, 34 single filament, without optical brighten-
er, with round filament cross-section) was used
as yarn.
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e A fine warp knit fabric right/left, lock-
nit, washed and fixed, T=50 dtex, 24 single fil-
ament, 12 stitch courses per cm was used as tex-
tile fabric.

e A spacer fabric: distance between two
top surfaces is 16 mm.

Sodium hydroxide (Merck KGaA, Darm-
stadt, Germany) and Invadin LUN (CIBA, Ba-
sel, Switzerland) were used for the surface acti-
vation of the textile materials. In order to in-
crease the wettability of the fiber, Invadin LUN,
4-tert-octylphenyl (polyethylene glycol-[9/10])
ether surfactant which acts as a universal wet-
ting and deaerating agent was chosen for textile
treatment liquors. For the specific coating, ami-
no silane such as N-(2-Aminoethyl)-3-
aminopropyltrimethoxysilane (Fluka Chemie
GmbH, Oberhaching, Germany), aliphatic
amine tetracthylenepentamine (Fluka Chemie
GmbH, Oberhaching, Germany) and natural
amine chitosan (Sigma-Aldrich Chemie GmbH,
Miinchen, Germany) were chosen. The silver
diamine complex was formed from silver nitrate
(Griissing GmbH, Filsum, Germany) and am-
monia (VWR Prolabo GmbH, Darmstadt, Ger-
many) solution (25 %). L(+)-ascorbic acid (Ap-
pli Chemie GmbH, Darmstadt, Germany) was
used as the reduction agent. Copper(Il)-
chloride-di-hydrate (Griissing GmbH, Filsum,
Germany), ethylene diamine tetra acetic acid (J.
T. Baker Chemie, Munich) and N,N,N",N'-
tetrakis(2-hydroxypropyl)-ethylene diamine
(Sigma-Aldrich Chemie GmbH, Steinheim)
were utilized for the coppering.

Analysis Methods. Surface Characteriza-
tion by means of Scanning Electron Microscopy.
The morphological analysis of PET-fiber sur-
faces was carried out using a scanning electron
microscopy (SEM) DSM 982 Gemini from the
company Carl Zeiss AG (Jena, Germany). The

test samples were examined with a magnifica-
tion of 5000, 10000, 20000 and 50000.

Elementary Analysis. By the combination
of SEM with an energy-dispersive x-ray spectros-
copy (EDX), the percentage of the elements such
as carbon (C), oxygen (O), nitrogen (N), silicium
(Si), silver (Ag) and copper (Cu) was semi-
quantitatively determined with the point analysis
and the data was recorded.

Characterization of the thin films. Phase
formation and crystalline properties of the films
were investigated by X-ray diffraction (XRD)
using a PANalytical X’Pert PRO (Almelo,
Netherland) analyzer with a Cu-Ka radiation
reflection geometry source. The scanning range
of 20 was from zero to 80° with a step size of
0,005 for silver and of 0,015 for copper.

Silver Analysis. In order to determine the
mass-related percentage of silver (%) and cop-
per on surface of the textiles, the test samples
were ashed in the muffle furnace Controller
B170 from the company Nabertherm GmbH
(Lilienthal, Germany) at 900 °C+2 °C for 2 h
and then the silver and copper concentration
was quantified using atomic absorption spec-
troscopy (AAS) from ZEEnit 700 Company An-
alytik Jena AG (Jena, Germany).

Determination of the Adhesion of the Silver
Layer. In order to determine the adhesion of the
silver coating, the DIN EN 20 105-C03 regulation
was taken into consideration. The test sample was
treated with a laboratory beaker dyeing apparatus
from the company Wermer Mathis AG (Zurich,
Switzerland) for 30 min at 60 °C£2 °C. The
weight loss was determined and the color of the
liquor was visually evaluated.

Method Development for the Metalliza-
tion of Chemically Inert Fiber Material. The
metallization process was conducted in accord-
ance with Figure 1 to fulfil the objectives of this
study.

Silvering
Sur’f.ace. | Pre-Metallization | | Reduction Thermosetting
Activation
\ Coppering /

Figure 1 -Schematic illustration of the metallization process
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Surface Activation. To activate the fiber
surface of the PET-textile material, which needs
to be metallized, it was pre-treated with a 0.5 N
sodium hydroxide solution and one drop of the
wetting agent Invadin LUN with a liquor ratio
of 1:20 at 100°C for 30 min in a Labomat BFA-
12 (Werner Mathis AG, Zurich, Switzerland)
and afterwards rinsed with warm water until a
pH-value of 6.0-7.0 was reached.

Pre-Metallization. In order to attach the
silver diamine complexes on the chemically in-
ert PET fiber surface, the pre-treated fiber sur-
face was also pre-metallized with the newly de-
veloped one-bath method in a silver diamine
complex solution at 35°C+2°C for 1 h. It is typi-
cal for the one-bath method that the finish-
ing/coating agent (amino silane, natural or syn-
thetic amine) is putted in one bath with a silver
salt (AgNO; or Ag(NH3),NOs3) solution.

Reduction. After fixing the ionic silver on
the fiber surface, the reduction was carried out
with a 10% ascorbic acid solution at room temper-
ature for 15 min to convert into metallic silver.

Wet-Chemical  Silvering. The  pre-
metallized and reduced PET-textile material
(continuous filament yarn, warp knitted fabric
and spacer fabric) was then silvered at room
temperature for 10 min in a aqueous
Ag(NH3):NOs-solution, which was prepared
with AgNOs- and NHs-solution. The silvered
materials were once again reduced without in-
termediate drying with a 10 % ascorbic acid
solution, then rinsed with cold water and dried
at room temperature.

Wet-Chemical ~ Coppering. The  wet-
chemically pre-silvered PET-textile material (con-
tinuous filament yarn, warp knitted fabric and
spacer fabric) was coppered with stirring at
50°C+3°C in a aqueous copper-containing solu-
tion (3 g/l copper(Il)-chloride-di-hydrate, 0.107
mol/l glyoxyl acid solution, 0.1 mol/l N,N,N",N"-
tetrakis(2-hydroxypropyl)-ethylene diamine
(EDTP) or 0.067 mol/l ethylene diamine tetra ace-
tic acid (EDTA) solution) until the test sample was
fully covered with an adhesive light red copper
coating. The coppered samples were then rinsed
and afterwards dried at room temperature.

Thermosetting. After  the silver-
ing/coppering, the metallized PET textile material
was fixed in a thermoset way in a Mathis-
Labdryer TYP ,,LTE*“ (Werner Mathis AG, Zur-
ich, Switzerland) at 200°C for 2 min with tension
of 19.62 N.

120

Application of the Developed Wet-
Chemical Metallization Methods.

Yarn Metallization. The texturized PET
continuous filament yarn has been crosswise
spooled in a “wild” winding with a 20° winding
angle onto a cylindrical dyeing bobbin. A yarn
dyeing apparatus (Zeltex Colorstar CS2 dyeing
apparatus, Zeltex AG, Basel, Switzerland) was
used for the wet-chemical pre-silvering, silvering
or coppering. In this apparatus, the metallization of
the bobbins was realized with a loading weight of
70 g using a one-bath method (exhaustion pro-
cess). Here, the liquor was pumped through the
bobbin at 35°C+2°C for 1 h with the changing of
liquor flow direction (outside—inside 9 min and
inside—outside 11 min).

Metallization of Textile Fabrics. The pre-
treated warp knit fabric was dipped in a silvering
solution and padded in a Lab-Padder TYP ,,HVF*
(Werner Mathis AG, Zurich, Switzerland) at 3*10°
Pa pressure with 3 m/min speed. Because of the
squeezing, a good adhesion of the remaining silver
and an even distribution of the silver particles are
guaranteed. After the pre-metallization of the warp
knit fabric, the silvering or the coppering has been
performed using bath exhaustion method.

Metallization of Spacer Fabrics. The pre-
treated spacer fabric was pre-metalized by dip-
ping and then silvered or coppered using the
bath exhaustion method.

Results and their Discussion

Surface Characteristics and attachment
Possibilities of the Applied Coating on the Fi-
ber Surface and Complex Formation of Func-
tional Groups with Silver or Copper.

Yarn Metallization. Complete silver and
copper coatings with a uniform silver particle dis-
tribution could be achieved on the fiber surface by
systematic analyses of all process parameters and
their optimal adjustment. After the pre-silvering of
the PET continuous filament yarn using the wet-
chemical one-bath method, a dark grey color ap-
peared on the fiber surface (Figure 2b). After the
second silvering, the fiber surface turned golden
(Figure 2c). The size and the shape of the silver
particles, the distance between the silver particles,
their storage and the way of filling the space are
the reasons for the different colors. During the
wet-chemical coppering, a light red color appeared
on the PET-fiber surface (Figure 2d). The micro-
scopic pictures show that the entire fiber surface
was completely covered with a silver and copper
coating.
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Figure 2 (a) Untreated, (b) pre-silvered, (c) silvered and (d) coppered PET continuous filament yarn

The surface morphology (SM) of the orig- on the view point of textiles which means that
inal and alkaline peeled continuous filament the fiber shows hydrophobic and non-polar
yarn was analyzed using the scanning electron character.

microscopy (SEM) (Figure 3). PET fiber is inert

Figure 3 - SEM-images (x20.000) at (left) original and (right) with sodium hydroxide pre-treated of PET-
continuous filament yarn

The sodium hydroxide (NaOH) solution silver (Ag) particle is deposited which could be
slowly enters into the outer PET-fiber surface. found on the fiber surface (Figure 4). Possibility
This way, the NaOH-solution destroys the for the adhesion of the silver on the substrate is
amorphous areas of polyester and can create the mechanical anchoring. Based on that process,
fine micro holes or caverns (voids) on the fiber the silver coating has been developed on PET sur-
surface (Figure 3, right). At these places, the face.

A A A A
e

PET fiber surface

Ag A Ae Ag g Ag

Figure 4 - Exemplary layout of the mechanical anchoring of Ag particle on the PET fiber surface after the pre-
metallization
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The alkaline treatment is commonly used
for polyester in textile industry. A weight loss of
the polyester by alkaline treatment of about 6-10
% 1is optimal for the fiber surfaces sufficiently
roughen, not reduce the ultimate tensile strength
so far. The tensile strength before and after the
alkaline treatment and after the silvering are
subject to future works.

The silver cation (Ag") could form a
closed double or quadruple coordinate chelate
complexes with primary and secondary NHo-
groups. The created silber diamine complex and

the chelate complexes are stable. However, at
present no wet chemical silvering method is
known for PET fiber surfaces on the basis of
aliphatic amines for the complex formation of
silver. The silver cation (Ag") could form a closed
or open double coordinated silver diamine com-
plex (1&2) using the free electron pairs of nitrogen
from primary amino groups of tetraethylenpen-
tamine (TEPA) and a closed tetra coordinated sil-
ver diamine complex (3) from primary and sec-
ondary amino groups as shown in Scheme 1.

Scheme 1 Complex formation possibilities of silver ions with aliphatic tetracthylenpentamine (CsH23Nj5).

CHY |

H Hj /A9+ 3 H R /Ag{ e
s N N

I~:1+Ag *—'H HzN/\\/ \/\'Tl/\/ \/\NH2 HzN/\/

H H H

0] 2)

The SEM-image (Figure 5a) clearly shows
that the test samples pre-silvered with an
[Ag(CsH23Ns)n)]-complex do not have a com-
pletely covered Ag-layer and therefore also have a
lower silver percentage (5.45 % wt.) (Table 1).
Such metal coatings show no electrical or heat
conductivity. One reason was that the formation of
the metal coating started in the reductive bath at
those places of the polymer on which the noble
metal nucleus was situated. Hence, small islands
form, which grow into a closed metal layer step by
step. This incompleteness of the metal coating was
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rectified through the second wet-chemical metalli-
zation process and an even spherical silver particle
distribution and a completely covered silver layer
on the fiber surfaces was determined using the
scanning electron microscopy (Figure 5b). The
results of the SM (Figure 5c) of coppered PET
continuous filament yarn (with a [CuC;oH12N.Os]*
-complex solution) showed that crystalline trian-
gular or polygonal copper particles were formed
on the fiber surface and the surface was fully cov-
ered.
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Figure 5 - SEM-images (x20.000 and x50.000) of (a) pre-silvered, (b) silvered and (c) coppered PET continuous

filament yarn

Copper(Il)-Ion can form a stable
[CuCioH12N20s]*- or [CuCi4H3N204]*"-complex
(Scheme 2 & 5) together with ethylene diamine
tetra acetic acid (CioHi6N20s) or with N,N,N",N"-
tetrakis(2-hydroxypropyl)-ethylene diamine

Scheme 2 Formation of a stable [CuCoH;2N2Os]*- complex.
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XRD pattern of the silver and silver oxide
nanoparticles have been presented in Figure 6.
The two-theta peaks of AgOs at 22° can be as-
signed to their characteristics (020) indices [39].
Two obvious peaks at 31° and 52° correspond to

0
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(C14H32N>Oy4) tetra-ions [38]. The EDTA-anion is
also available for a complex formation, besides the
four carboxyl groups (-COOH) also two free elec-
tron pairs of the nitrogen atom and can be attached
6-times to the copper cations (Scheme 2).

(111) and (220) planes of Ag,O [40, 41]. The
peaks at 27°, 44° and 77° can be assigned to
(100), (200) and (311) reflections, respectively,
of the face-centered cubic lattice of Ag (JCPDS
date 04-0783) [10, 12].
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Figure 6 - XRD spectra of the silver and silver oxide nanoparticles on metalized PET-continuous filament yarn

The XRD pattern (Figure 7) shows strong
diffraction peaks at 44°, 51° and 77° pertaining
to cubic copper Cu (111), (200) and (220) metal
crystals (JCPDS 85-1326) and the diffraction
peaks at 59° relating to the formation of CuO
(202) crystalline phases [4, 42]. It should be

noted that no peaks related to the cuprous oxide
[Cu 0 and Cu(OH);] phase were observed in the
XRD spectra. This means that our synthesized
samples substantially contained CuO and/or Cu
phases for the nanoparticles.
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Figure 7 - XRD patterns of the copper and copper oxide nanostructures on metalized PET-continuous filament yarn

By taking the energy-dispersive x-ray
spectroscopy (EDX) analysis into consideration,
it can be seen that the percentage of oxygen in-
creased and the percentage of carbon decreased
after the alkaline pre-treatment (Table 1). The
increase of the oxygen percentage can be ex-
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plained because the ester groups (~COO") of the
polyester which was transferred by an alkaline
hydrolysis into carboxyl groups (—COOH) and
hydroxyl groups (—~OH). The pre-silvered test
sample had a silver atom percentage of 0.52%
(Table 1).
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Table 1 - EDX-analysis of original, pre-treated and pre-silvered PET continuous filament yarn

Element original pre-treated pre-silvered
Atom (%) Element (wt. %) Atom (%) Element (wt. %) Atom (%) Element (wt. %)
C 91.61 87.92 83.89 79.73 78.64 73.35
(0] 8.39 12.08 16.11 20.27 11.54 13.16
N - - - - 9.3 8.04
Ag - - - - 0.52 5.45

After the second silvering process, an increase of the silver atom percentage (12.78 %) could be
observed on the fiber surface using EDX-analysis (Table 2). An increase of the copper percentage (77.40
% wt.) in comparison to the silver percentage (55.82 % wt.) took place after the coppering process.

Table 2 -EDX-analysis of silvered and coppered PET continuous filament yarn

Element silvered coppered
Atom (%) Element (wt. %) Atom (%) Element (wt. %)

C 75.14 36.54 47.88 17.34

O 9.77 6.33 4.22 2.04

N 2.31 1.31 0.00 0.00

Ag 12.78 55.82 7.51 3.23

Cu - - 40.39 77.40

Metallization of Textile Fabrics. The properties of the pre-silvered, silvered and
newly deveoped wet-chemical one-bath method coppered PET warp knit fabric (Figure 8) are
is not only used for the silvering of yarn but also similar to yarn (Figure 2).

for the silvering of textile fabrics. The optical

@) b)

Figure 8 (a) Original, (b) pre-silvered, (c) silvered and (d) coppered PET warp knit fabric

The SM of original PET warp knit fabric tion is identical as yarn and illustrated in Figure
and the pre-treated with sodium hydroxide solu- 9.
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Figure 9 - SEM-images (x5000) of (left) original and (right) the one pre-treated with 0.5 N NaOH solution PET

warp knit fabric

The pre-silvering of the activated warp knit
fabric took place in an [Ag(CsH22N>O3Si),)] -
complex solution. The N-(2-aminoethyl)-3-
aminopropylentrimethoxysilane  (CsH22N203S1)
has two amino groups in its chain (Scheme 3). A

silver diamine complex could be formed with a
primary amino group of two silane chains each
(1), with a primary and a secondary amino group
of a silane chain (2) or alternated (3) [43].

Scheme 3 Complex formation possibilities of silver ions with N-(2-aminoethyl)-3-aminopropylentrimethoxy-silane

(CsH2N,05Si).
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After the pre-silvering, an incompletely
covered silver layer was formed on the PET-fiber
surface (Figure 10a). A completely covered silver
layer made of evenly distributed spherical silver
particles could be determined after the second sil-
vering process using the SEM-images (Figure
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10b). The coppering of the pre-silvered fabric oc-
curred in a [CuCioH;2N2Os]**-complex solution.
After the wet-chemical coppering, the copper layer
increased on the pre-silvered fiber surface and the
fiber surface was fully covered with a copper coat-
ing (Figure 10c).
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Figure 10 -SEM-images (x20.000 and x50.000) of (a) pre-silvered, (b) silvered and (c) coppered PET warp
knit fabric

The EDX-analysis showed that the oxygen 3). The atomic Ag percentage of the pre-silvered
percentage increased and the carbon percentage PET warp knit fabric using the one-bath silvering
decreased after the alkaline pre-treatment (Table method amounts to 24.28% (wt.).

Table 3 - EDX-analysis of original, pre-treated and pre-silvered PET warp knit fabric

Element original pre-treated pre-silvered

Atom (%)  Element (wt. %) Atom (%) Element (wt. %) Atom (%) Element (wt. %)

C 90.61 87.87 84.76 81.84 69.88 51.01

(0] 9.39 12.13 15.24 18.16 12.65 12.42

N - - - - 9.07 10.09

Si - - - - 2.70 2.20

Ag - - - - 5.70 24.28
After the second silvering process, the the coppered PET warp knit fabric using the
silver percentage increased from 24.28% (wt.) bath exhaustion method was 63.80% (wt.).

to 54.74% (wt.) (Table 4). The Cu percentage of

Table 4 - EDX-analysis of silvered and coppered PET warp knit fabric

Element silvered coppered
Atom (%) Element (wt. %) Atom (%) Element (wt. %)

C 75.29 38.94 66.56 30.44

(0] 9.64 5.88 4.28 2.48

N 1.78 0.39 0.00 0.00

Si 0.08 0.05 0.00 0.00

Ag 13.21 54.74 2.71 3.28

Cu - - 26.45 63.80

Metallization of Spacer Textiles. The de- three “layers” — two covering layers and a spac-
veloped one-bath method is flexibly applicable er layer. The covering layers were produced
and has been used for the silvering of spacer with PET multi filament yarn (cover yarn) and
fabrics (Figure 11a). Spacer fabrics consist of the spacer layer made of PET mono filament
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yarn (pile yarn). The pre-silvering of the pre-

treated spacer fabric was carried out in a silver
chitosan solution. Chitosan (CTS) is a linear
biopolymer on the basis of polysaccharide, con-
sists of two monosaccharide-blocks: N-acetyl-
D-glucosamine and D-glucosamine, which
bonded by p(1—4) glycoside [44]. ,,The chem-
istry of the chitosan is characterized by its nu-
cleophil, primary amino groups at the C-2-atom

of the glucan-unit (Scheme 4). At this point,
many chemical functionalizations build* [45-
47]. It is possible to bond the CTS-chains using
the NH-groups by complexing the silver
amongst itself (Scheme 4, 1). Under the coordi-
nation of adjacent NH-groups of the same
chain, the silver forms a silver diamine complex
as can be seen in Scheme 4 (2).

Scheme 4 Complex formation possibilities of silver ions with chitosan.
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Through the wet-chemical pre-silvering, it
was possible to modify the silver coating on an
inert multi filament and mono filament PET fiber
surface (Figure 11b). After the second silvering
and the wet-chemical coppering, spacer fabric

made of even the thickest PET mono filament was
successfully metallized. Where, both the pile yarn
(mono filament yarn, Figure 11c) and the cover
yarn (multi filament yarn, Figure 11d) were fully
metallized.

(@)

(b)

(c) (d)

Figure 11 (a) Original, (b) pre-metallized, (c) silvered and (d) coppered PET spacer fabric

The challenge for the silvering and copper-
ing was the mono filament yarn (pile yarn) itself,
because it has a very smooth and hydrophobic
surface (Figure 12, left). The SM was analyzed by
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means of SEM in order to evaluate the pre-
treatment with sodium hydroxide solution in re-
spect to their effects on the homogeneity of the
fiber surface. During these analyses, a rough, clean
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mono filament fiber surface (Figure 12, right) was
characterised after the pre-treatment with sodium

hydroxide

solution.

Figure 12 -SEM-images (x10.000) of (left) original and (right) the one pre-treated with NaOH solution mono fila-

ment yarn made of spacer fabric

The results of the SEM-images of the
PET multi- and mono filament yarn taken out
from the pre-silvered, silvered and coppered
spacer fabric are presented in Figure 13 and 14.
An even distribution of the silver particles and
therefore homogeneity of the silver layer was
achieved by a wet-chemical pre-silvering on the
multi- and mono filament PET-fiber surface.
The fiber surface was fully covered after the

second silvering process (Figure 13b & 14b).
The SM of the coppered mono filament showed
several bigger polygonal copper crystalline in
comparison to the fiber surface of the continu-
ous filament yarn and fabric (Figure 13¢c & 14c).
The reason for this is probably the formation of
[CuC14H3:N,04]* -complexes because the cop-
pering process did not change.

Figure 13 - SEM-images (x20.000 and x50.000) of (a) pre-silvered, (b) silvered and (c) coppered multi filament

yarn from spacer fabric
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Figure 14 - SEM-images (x20.000 and x50.000) of (a) pre-silvered, (b) silvered and (c) coppered mono filament
yarn from spacer fabric

Copper(Il)-cation can form the N,N,N",N"-tetrakis(2-hydroxypropyl)-ethylene
[CuC14H3N,04]* -complex (Scheme 5) together diamine.
with four oxygen atoms and two nitrogen atoms of

Scheme 5 Formation of a stable [CuC4H3:N>04]*"- complex.

e —_2+
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The carbon-, oxygen-, nitrogen- and silver silvering process, the silver percentage was 14.08
percentages are semi-quantitatively determined % (wt.) for multi filament yarn and 24.41 % (wt.)
using the EDX-analysis (Table 5). After the pre- for mono filament yarn.
Table 5 - EDX-analysis of untreated, pre-treated and pre-silvered PET spacer fabrics
Spacer fabric Element original pre-treated pre-silvered
Atom Element (wt. Atom Element (wt. %) Atom Element
(%) %0) (%0) (%0) (wt. %)
Multi filament C 83.76 79.54 82.52 76.68 76.20 65.68
yarn from spacer O 16.24 20.46 17.48 23.32 9.39 10.07
fabric N - - - - 12.10 10.17
Ag - - - - 2.31 14.08
Mono  filament C 83.57 80.73 82.41 77.86 80.18 59.84
yarn from spacer O 16.43 19.27 17.59 22.14 13.54 13.46
fabric N - - - - 2.64 2.30
Ag - - - - 3.64 24.41
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After the second silvering process, the sil-
ver percentage of the multi filament yarn (42.88
%, wt.) and the mono filament yarn (59.21 %, wt.)
of PET fiber surface increased again (Table 6).
The carbon and oxygen percentage decreased after

Table 6 - EDX-analysis of silvered and coppered PET

the coppering on the fiber surface and the highest
copper percentage was indicated for the multi fil-
ament yarn PET fiber surface 83.15 % (wt.) using
the EDX.

spacer fabric

Filament yarn from Element silvered coppered

spacer fabric Atom (%) Element (wt. %)  Atom (%)  Element (wt. %)

Multi filament yarn C 76.60 46.7 4491 14.41
0] 11.70 9.30 2.25 0.96
N 1.60 1.12 0.00 0.00
Ag 10.10 42.88 3.86 1.47
Cu - - 48.98 83.15

Mono filament yarn C 72.40 33.09 70.52 38.82
0] 8.90 5.40 5.97 4.38
N 4.25 2.30 0.00 0.00
Ag 14.45 59.21 5.15 3.32
Cu - - 18.36 53.48

By increasing the treatment temperature of
400°C to 600°C in an N, (80%)-H, (20%) can
result higher chemical stability of the reduced
copper nanoparticles in the silica thin film. ** The
silvered and coppered PET textile materials treat-
ment by 400 °C is impossible, since a melting
temperature of PET is from 250 °C to 270 °C. For
this reason, the metalized PET textile materials
were thermally fixed at 200 °C for 2 min. Deposit-
ed Ag- and Cu-layer shrinks, compacts and cures
due to the vaporization of the coating and solvents,
on-going hydrolysis and condensation reactions,
the silver and copper particles diffuse from the
surface into the substrate (PET). By decreasing the

water content of the metal layer leads to increase
the density of the metal layer.

EDX analysis / the percentage of the ele-
ments such as carbon (C), oxygen (O), nitrogen
(N), silicon (Si), silver (Ag) and copper (Cu) was
semi-quantitatively determined with the point
analysis. Gravimetric analysis was carried out to
examine realistic “global” values of silver and
copper on surface of the textiles. The amount of
matting agent of the original PET was 0.3 %. The
results of AAS analysis revealed that higher
amount of silver on the silvered textile materials
was found compared to pre-silvered textile materi-
als (Table 7).

Table 7 - The concentration of silver and copper on surface of the textiles

PET textile Metal Yarn Knit fabric 3D spacer fabric
materials The concentration of Ag and Cu on surface of the textiles, (%)
Pre-silvered Ag 1.26 1.75 1.54
silvered Ag 5.84 6.54 6.26
coppered Ag 5.23 6.55 6.28
Cu 1.41 1.57 1.42

Adhesion of the Silver and Copper
Layer. Metalized textiles are often applied in
different fields such as the medical one, in safe-
ty and in construction engineering, in water
technology, in the clothing and automotive in-
dustry, in which they are exposed to mechani-
cal, thermal or wet-chemical loads. In order to
retain the functional characteristics of the tex-
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tiles for the entire working life, the adhesion
stability of the silver and copper layer on the
fiber surface is an essential quality characteris-
tic. In the textile industry, however, often insuf-
ficient adhesion and wash fastness of metallized
textiles creates the main problem for their use.
Therefore, in the framework of this paper, sil-
vered and coppered PET-substrates underwent
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several washing cycles to analyze their usability
characteristics.

For the wash stability test, the silvered
and coppered PET yarn, warp knit fabric and
spacer fabric underwent 10 washing cycles with
a test sample sewed with polyamide and wool
adjacent fabric. This way, the wash fastness was
evaluated according to weight loss, color change
of the liquor and the textile material (Figure 15
& 16). The first washing liquor was cloudy. It
can be estimated that the silver and copper par-

ticles bound on the surface and the remaining
reduction agent dissolved. After the fifth wash-
ing cycle, clear washing liquor could be found.
After 10 washing cycles, a minimal weight loss
(between 0.5 % -1.5 %) of the metallized mate-
rial could be noticed and the washing liquor re-
mained clear, the color of the silvered and cop-
pered textile material remained unchange as
well. The coating of the applied silver and cop-
per layer was stable, which is proved by the
wash fastness test

Silvered material
and wash cycle

First wash cvele

yarn

Fifth wash eyele

Tenth wash evele

warp knit fabric

spacer fabric

Figure 15 - Colour changes of the liquor, the silvered and attached (PA and WO) textile material after the first, fifth

and tenth wash cycles
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Coppered material First wash cycle

and wash cycle

Fifth wash cycle

Tenth wash cycle

yarn

Coppered PET

warp knit fabric

spacer fabric

Figure 16 - Colour changes of the liquor, the coppered and attached (PA and WO) textile material after the first,

fifth and tenth wash cycles

Conclusions

The key of the realization for the silvering
and coppering of textile material made of polyes-
ter was the wet-chemical one-bath method with
silver diamine complex-containing solution and
with EDTA- and EDTP-copper-containing solu-
tion. All complexes are stable and suitable for the
silvering and coppering of polyester yarn, warp
knit fabric and spacer fabric. After the successful
implementation of the developed entire concept,
different types of silvered and coppered polyester
textile material are subject to morphological anal-
yses. A completely covered silver and copper lay-
er was achieved on the polyester fiber surface.
During the pre-silvering, silver cations was com-
plexed with aliphatic tetraethylenpentamine, with
long-chained N-(2-aminoethyl)-3-
aminopropylentrimeth-oxysilane and with chi-
tosan. While the coppering, the copper(1l)-ion with
ethylene diamine tetra acetic acid (EDTA) or with
N,N,N",N"-tetrakis(2-hydroxypropyl)-ethylene
diamine (EDTP) tetra-ions form a stable
Cu(IDEDTA- or Cu(Il)EDTP-complex. This
formed complex was modified wet-chemically
using the one-bath method at 35°C+2°C on a
chemically-inert PET fiber surface. The ad-
vantages of the newly developed one-bath method
are lower energy consumption, low chemical use
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and the usability of the newly developed method
for all polymers.

Furthermore, the adhesion and wash fast-
ness of the silver and copper layer were analyzed,
which showed superior results. At the end, it can
be confirmed that the inert polyester can be wet-
chemically silvered and coppered in different
forms (yarn, warp knit fabric, spacer fabric) using
the newly developed one-bath method. Further
applications for electrical and heat conductivity,
anti-microbial and fungicidal effects of structured
textiles can be opened up. This is especially ad-
vantageous for the application in sensor technolo-
gy, electronics, the automotive industry, the secu-
rity field, the medical field and in water technolo-
gy, where synthetic polymers such as polyester are
increasingly used.

Additionally, the analyses of silvered and
coppered textile material for the characterization
of the antimicrobial effect, the electrical conduc-
tivity, the electromagnetic shielding and the ten-
sile strength are subject to future works.
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