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Abstract

Currently, consumer demand for natural, high-quality curd products without dyes and preservatives
is increasing. This trend places new demands on food additives - they must be technologically advanced
and healthy, ensuring high consumer quality of food products.

In this article, a study was conducted to investigate the quality indicators of curd products with the
addition of a natural biologically active substance — arabinogalactan, during storage. An analysis of
organoleptic, physicochemical, and microbiological indicators was carried out, and the dynamics of their
changes during the specified storage period were determined.

The results obtained showed that the addition of arabinogalactan has a positive effect on the
organoleptic, physicochemical, and microbiological properties of the product, extending its storage
period. The shelf life, which guarantees the preservation of the quality characteristics of the product, is 7
days from the date of manufacture at a storage temperature of 4+2°C. The analysis demonstrated that the
resulting curd product with high organoleptic properties maintains its quality characteristics within the
established standards throughout the entire specified storage period.

Keywords: curd products, biologically active substance, arabinogalactan, microbiological
indicators, storage period.

In matters of ensuring the economic and food security of the country, among other factors,
the level of development of the agro-industrial complex is of particular importance. The overall
health of a person and their ability to withstand adverse environmental factors depend on
acquiring the components necessary for normal vital activity. Many diseases are known to occur
due to the lack of one or more elements that must enter the human body during nutrition.
Currently, improving and balancing the diet of food to preserve the health, working capacity, and
longevity of the population is becoming an urgent problem [1].

Cottage cheese is one of the main products in the food diet, serving as a source of complete
protein easily absorbed by the body [2]. It contains a large amount of protein (14-18%), fat,
carbohydrates, minerals (such as calcium, phosphorus, iron, magnesium, zinc, and copper), and
is also rich in vitamins A, E, P, B2, B6, B12, and folic acid. Cottage cheese, in particular, is rich
in amino acids such as tryptophan, methionine, and lysine; therefore, it is recommended for use
in liver and heart diseases, promotes the growth and restoration of bone tissue, and is beneficial
for the functioning of the nervous system and blood formation. The ratio of calcium and
phosphorus in the product contributes to their easy absorption by the body. Additionally, cottage
cheese has beneficial bacteriostatic and antibiotic properties, creating an acidic environment in
the intestine, which prevents the development of pathogenic and putrefactive microflora [3-5].

The role of food additives in the process of innovative development of the food industry
and improvement of food production technology is increasing. Currently, the use of food
additives is increasing in cities due to a large concentration of the population, an increase in its
number, and the use of modern achievements of chemistry and biotechnology in the production
of products. The widespread use of food additives is justified by the fact that food products are
transported over long distances, some of which are perishable. The introduction of additives into
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the composition of food products prolongs their shelf life. Today, consumer preferences are due
to the attractive appearance of the finished product, low cost, ease of use of food products (semi-
finished products), good taste [6-8].

Today, dietary supplements containing various enriching components are widely used —
vitamins, micro- and microelements, enzymes, biologically active additives, pre- and probiotics.
Polysaccharides of higher plants have biological activity. Among them, one can single out Cedar
arabinogalactan, which, due to its polymer base and membranotropic properties, can serve as a
matrix for the targeted transport of biologically important trace elements [4].

Arabinogalactan is a complex natural water-soluble polysaccharide. It is white or pale gray
or pale cream in color with a dry, slightly coniferous smell and a sweet taste. Easily soluble in
water and forms a low viscosity solution. It has a high molecular weight, is characterized by high
stickiness, the absence of acute and chronic toxicity, water-retaining effect, biodegradability,
resistance to acidic environments and heat treatment. It is found in many fruits, vegetables, and
plants, but Cedar is a unique source of arabinogalactan. Cedar allows you to get arabinogalactan,
which has the most useful properties.

Arabinogalactan possesses unique properties, including its ability to positively affect the
microflora of lactobacilli and Bifidobacterium [9-12].

The biological properties of arabinogalactan are extensive encompassing
immunobiological, hepatoprotective, antimutagenic, mitogenic, gastroprotective,
membranotropic activity; prebiotic, metagenic, lipid-lowering, immunomodulatory properties. It
also serves as a source of dietary fiber, characterized by antioxidant properties that help to slow
down the processes of lipid peroxidation. As arabinogalactan is a water-soluble polysaccharide,
its incorporation into a food product, particularly a dairy product, enables the creation of
enriched products meeting human needs for biologically active substances and dietary fiber [4].

The purpose of the research work is to study the quality indicators of cottage curd products
supplemented with a biologically active substance of natural origin — arabinogalactan.

Materials and methods of research

Objects: samples of cow's milk, starter (Lactococcus lactis subsp. lactis; Lactococcus
lactis subsp. cremoris; Leuconostoc mesenteroides subsp. cremoris; Lactococcus lactis subsp.
Lactis biovar diacetylactis) for curd production developed by "Lactoferm ECO" (ltaly), dry
arabinogalactan (Russia).

When conducting the research, generally accepted and standard methods were used,
including physico-chemical, microbiological, and organoleptic methods. Organoleptic
assessment of finished products during storage was carried out according to GOST 28283-89.
The following indicators were monitored: color, smell, and taste, as well as appearance and
consistency.

The main research methods included titrimetric analysis (determination of titrating
acidity), the dilution method (determination of lactic acid bacteria), and the microbiological
method (determination of bacteria of the genus Staphylococcus aureus, Salmonella, and bacteria
of the Escherichia coli group). The determination of the number of lactic acid microorganisms
was carried out according to GOST 10444.11-89.

The research was conducted at Almaty Technological University, in the laboratories of the
Department of "Food Biotechnology” and the Research Institute of "Food Safety.” The
experiments were replicated 4-5 times, and average results were obtained.

Results and discussion

The biotechnological scheme for the preparation of samples of curd products consists of
the following operations: acceptance and preparation of raw materials; heating and separation;
milk normalization; mixture preparation; pasteurization and cooling of milk; fermentation;
cutting the clot; separating the whey and filling the clot; self-pressing and pressing of the clot;
cooling the curd; adding the prepared component (arabinogalactan powder); mixing; storage.
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In the production of curd products, it is economically beneficial to add arabinogalactan to
ready-made cottage curd. Before adding it, it was first dissolved in a small amount of curd whey
and then added to the prepared curd mass. Based on preliminary research data, it was found that
arabinogalactan, used in the production of curd products, serves as a consistency stabilizer. The
effect of the amount of arabinogalactan added to cottage curd product on the formation of
organoleptic indicators of the curd product was studied. The dose of arabinogalactan was added
in 0.5% increments from 0.5% to 2.0% and mixed.

Organoleptic indicators of curd products are presented in Table 1 below.

Table 1-Organoleptic indicators of cottage curd products

Indicators Amount of arabinogalactantan, %
0.5% 1.0% 1.5% 2.0%
Consistency and | Homogeneous Homogeneous Homogeneous Homogeneous
appearance thick, soft, delicate | thick, soft, delicate | thick oil without thick fat without
consistency consistency, with a | lumps lumps, the serum
medium viscous is slightly
consistency separated
Taste and smell Characteristic ~ of | Characteristic of Characteristic of The curd had an
pleasant curd, | pleasant curd. pleasant curd. uncharacteristic
without ~ foreign | Without foreign Without foreign coniferous smell
taste and smell. taste and smell. taste and smell. and taste.
Slightly sweet Slightly sweet
Color White color, | Creamy shade, Creamy shade, Pale, cream
evenly distributed | evenly distributed | evenly distributed | color, evenly
over the entire | over the entire over the entire distributed over
mass mass mass the entire mass

The addition of arabinogalactan in the amount of 0.5% has absolutely no effect on the
organoleptic characteristics of the products. The addition of 1% allows for the production of
products with high organoleptic characteristics. An addition of 1.5% does not lead to a
significant deterioration of taste, but increasing the amount to 2% worsens organoleptic
properties, leading to the appearance of a pine extraneous odor and taste caused by the added
component. The recommended optimal amount of arabinogalactan to add to cottage curd product
is 1%. This amount of polysaccharide allows for the production of a homogeneous, soft, cream-
colored cottage curd product with a consistent and moderately viscous texture throughout the
mass, thus having high organoleptic characteristics.

The main physico-chemical indicator, by which it is possible to observe the change in the
chemical composition of the finished product, is acidity. The dynamics of changes in the acidity
of curd products during storage at a temperature of 4+2 °C were revealed. The results of the
analysis are presented in Figure 1 below.
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Figure 1 - Dynamics of acidity change of curd products during storage at a temperature of 4+2°C
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During the storage period, the acidity of curd products increased. After 7 days, the acidity
value for curd without additives was 259°T, which is higher than the required amount, while in
curd with the addition of arabinogalactan, it was 232°T. The curd without additives showed that
it could be stored at 4+2°C for 5 days, and curd with the addition of arabinogalactan could be
stored for 7 days. The results indicated that the addition of arabinogalactan can increase the
storage time of curd products. According to the requirements of the standard, the acidity of curd
products during the storage period should not exceed 240°T.After 7 days, this indicator exceeded
the norm specified in the normative documentation and continued to grow.

During the experiment, we conducted analyses to study the effect of arabinogalactan on
changes in the number of viable lactic acid bacteria, as well as on the storage period of the curd
product.

According to microbiological indicators in quality control of curd products, the number of
lactic acid bacteria is important. The total number of lactic acid bacteria in curd products with a
storage period of 1, 3, 5, and 7 days was revealed. The results of the analysis are presented in
Table 2.

Table 2 — Change in the number of lactic acid bacteria in the shelf life of curd products, CFU/cm?®

Indications Storage time of cottage curd products, Day

1 3 5 7
Curd product 6.9%10° 2.7%10° 1.2*10° 1.6*10°
without additives
Curd product with 4.8*107 2.2*107 6.9%10° 3.8*10°
arabinogalactan

The number of lactic acid bacteria corresponded to the requirements of CU TR 033/2013
for this group of fermented milk products. As seen in Table 2, lactic acid bacteria decreased
during the storage time in both samples of cottage curd products. In the sample with the addition
of arabinogalactan, the required amount of lactic acid bacteria for 7 days was 3.8*10% CFU/cm?,
while in the curd product without additives, it was 1.6*10° CFU/cm?®, lower than the required
amount. The addition of arabinogalactan stimulates the growth of yeast microorganisms.

Although it is not necessary to store curd products for a long time from a microbiological
point of view, it is necessary to provide the population with this product during the off-season.
The amount of total microbial contamination of perishable lactic acid products, in particular,
curd products, is a necessary indicator that determines their safety for the consumer.

During the production and storage of curd products, the number and development of
microorganisms depends on many factors: the quality of raw materials, the temperature of
pasteurization of milk, the addition of curd product, the temperature of fermentation,
improvement, and cooling. A decrease in the quality of curd products may be due to the growth
of mold and yeast. In this regard, studies were conducted to study their composition in the
product.

Microbiological studies conducted on samples of curd products with arabinogalactan and
without additives. At a temperature of 4 + 2°C, the composition of coliforms, yeast, and mold
was determined. The results of the analysis are presented in Table 3 below.

Table 3 — Microbiological indicators of a curd product
Permissible level of

Cottage curd patterns

g/cm? in the product

coli group (coliforms), 0.01

Indications normative document Curd product Curd product with
without additives | arabinogalactan
1 2 3 4
Bacteria of the Escherichia not allowed not detected
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Table 3 continued

1 2 3 | 4
Salmonella, 25 g/cm® in the not allowed not detected
product
Staphylococcus aureus, 0.1 not allowed not detected
g/cm? in the product
Yeast, CFU/cm3 (g) (no more) 100 38 45
Mold, CFU/cm? (g) (no more) 50 12 6

Bacteria from the Escherichia coli group were found in samples of a curd product (0.01
cm® of the product). Pathogenic microorganisms, including Salmonella (25.0 cm?® of the
product), and S. aureus (in 1 cm?® of the product), were not detected during the entire period of
the experiment. The content of yeast and mold fungi (CFU/cm?®) did not exceed the permissible
values established by the regulatory documentation for cottage curd products.

Conclusion

To summarize, during the establishment of the storage period of a new product for over 7
days, the dynamics of changes in its organoleptic, physicochemical, and microbiological
parameters were studied. The storage period, which guarantees compliance with the qualitative
characteristics of the product, is 7 days from the date of manufacture at a storage temperature of
4+2°C. The analysis revealed that the resulting curd product, with high organoleptic properties,
maintains its quality characteristics within the established standards throughout the entire
specified storage period.
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OIIEHKA MOKA3ATEJIEd KAYECTBA TBOPOXXHBIX ITIPOJYKTOB

AHHOTANUA

B HacTtosimiee BpeMs BO3pacTaeT CIpPOC CO CTOPOHBI IOTpeOMTENed Ha HaTypalbHYIO
Ka4eCTBEHHYI0 TBOPOXHYIO INPOAYKLHMIO 0€3 KpacuTeneil U KOHCEPBAaHTOB. A 3TO, B CBOIO OYepenb,
NpeabsBIsieT HOBble TpeOOBaHMS K MHIIEBBIM 00aBKAaM — OHHM JOJDKHBI OBITH TEXHOJOTMYHBIMH H
HOJIE3HBIMU JUISL 370POBbsl, a TaKkXKe OOecleYHBaTh BBICOKOE IMOTPEOUTENHbCKOE KAaueCTBO IHUINEBBIX
IPOIYKTOB.

B nanHO#l cTatbe C IENBI0 M3Y4YEHMs] KaueCTBEHHBIX IOKa3aTeled TBOPOXKHBIX HPOAYKTOB C
Jno0aBiIeHHEM PUPOIHOTO OMOJIOTHYECKH aKTHBHOTO BEIIECTBA - apaOuHOrajJakTaHa B TIEPUOA XpaHEHHUS
IPOBEICH AHAJIN3 OPraHOJENTHYECKUX, (PU3MKO-XMMHUYECKHX M MHUKPOOHOIOTMYECKHX IOKa3aTenei, a
TaK)Ke OIpeJIeieHa JMHAMUKA X U3MEHEHUS B TCUEHHE YKa3aHHOTO CPOKa XpaHEHHUS.

[lony4yeHnHsle pe3yabTaThl MOKA3alIH, YTO J00aBKa apaOMHOralakTaHa TOJIOKUTEILHO BIHMSET Ha
OpraHoJIeTITHYECKHe, (PU3NKO-XUMHUUECKHEe W MHUKPOOHOIOTHYECKHNE CBOWCTBA MPOAYKTA M IPOJIEBAET
cpok xpaneHusi. Cpok XpaHEHHUs, TapaHTUPYIOINK COXpaHEHNE KauyeCTBEHHBIX MMOKa3aTeNel MPOayKIIHH,
COCTaBISIET 7 CYTOK CO JHS M3TOTOBIEHHSA NpU Temreparype XxpaHeHus 4+2°C. AHanu3 Nokasaj, 4To
MIOJIyYE€HHBI TBOPOKHBIH MPOAYKT C BBICOKMMH OpPraHOJIENTUYECKMMH CBOMCTBAMH B TEUEHHE BCETO
YKa3aHHOTO CPOKa XpaHEHHUSI COXPAHSIET ero KaueCTBEHHBIE XapaKTEPUCTHKHU B IpeiesiaX YCTaHOBICHHBIX
CTaHIapTOB.

KiaroueBble  cjoBa:  TBOPOXKHBIE  NPOAYKTHI,  OHOJOTMYECKH  aKTHBHOE  BELIECTBO,
apaOWHOTaJIaKTaH, MUKPOOHOIOTHYECKUE TTOKa3aTel I, CPOK XpaHCHHSI.
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CY3BE OHIMJIEPIHIH CAITA KOPCETKIIITEPIH BAFAJIAY
doi:10.53729/MV-AS.2024.01.11

Tyiiin

Kaszipri Tagma TYTBIHYIIBUIApAaH OOSIFRIIITAPEI MEH KOHCEPBAHTTAPHI )KOK TAOUFH SKOFaphI Carlaibl
cy30e eHimMzepiHe cypaHbIc apTyna. Al Oy €3 Ke3erinie TaraMIbIK KocTanapra jkaHa TajanTtap Kosibl —
oNlap TEXHOJOTHSIIBIK TYPFBIIAH KETULMIPIITeH JKOHE JCHCAYJBIKKA Mailaibl, COHBIMEH Karap a3bIK-
TYJIIK ©HIMAEPIHIH XKOFaphl TYTHIHYIIBUTBIK CaITachlH KAMTaMachl3 €TYi KEpeK.

Byn makanana Tabury TEKTi OMOJOTUSUIBIK OCJICEHIi 3aT — apaOWHOTAIAKTAHMEH TOJIBIKTHIPBUIFAH
cy30e eHIMIEpiHIH cakKTay Mep3iMi Ke3iHaeri cama KOPCETKIIMTEpiH 3epTTey MaKcaThIHAa
OPTraHOJICITUKAIBIK, (DU3UKA-XUMUSUIBIK JKOHE MHUKPOOHMOJIOTHSUIBIK ~ KOPCETKIITEpiHe — Tajjmaymiap
JKYPTi3iJIin, oJapAbIH OCTiIeHreH cakTay Mep3iMiHAET] e3repy IMHAMUKACHI aHBIKTaJIbI.

ATNBIHFaH HOTWXKEIEp apaOMHOTallaKTaHAbl KOCY ©HIMHIH OPTaHOJICTITUKAIBIK, (DH3NKA-XUMUSIIBIK
JKOHE MHUKpPOOHOJIOTHSUTBIK ~KAacHETTEpiHE JKaFbIMIbI ocep eTETIHIIT JKOHE caKTay Mep3iMiH
y3apTaTbIHIBIFBl aHBIKTAJAbl. OHIMHIH camajblK KOpCeTKIMTEePiHiH caKTalyblHa KeMIiK OepeTiH cakTay
Mmep3imi 44+2°C cakTay TeMmIeparypachlHAa ©HAIpUIreH KyHHeH Oactam 7 KyHOl Kypaisl. Bykin
JKapaMABUIBIK Mep3iMmi immiHme cy30e oeHiMi OenTUIeHreH CTaHgapTTap IIETiHAE 6©31HIH cammajblK
CUIaTTaMajapblH CaKTall OTBIPHIN, OPraHOJCHTHKAIBIK KACHETTEPl JKOFapbl OHIMII aayFa MYMKIHIIK
OepeTiHiH KepCeTTi.

KinrTi cesmep: cy30e eoHiMaepi, OHOJOTMsUIBIK  O€JCeHII  3aT, apaOWHOrajaKTaH,
MHUKPOOHOJIOTHSIIBIK KOPCETKIIITEP, CAKTay MEP3iMi.

EnniH SKOHOMHUKAJIBIK KOHE a3bIK-TYJIK KayilCI3IIriH KaMTaMachl3 €Ty MoceleepiHie
Oacka (axTtopiapMeH KaTap arpOeHEpKICINTIK KELICHHIH JaMy JACHIeHiHIH MaHbI3bl €peKIle.
Kanmel agaMHBIH JEHCAyNbIFbl JKOHE OHBIH Aar3achlHBIH KOpIIAaFaH OpTaHbIH KOJalChI3
(axToprnapbiHa Kayail Teren Oepyi KaJbINThI TIPIILIIIK 9PEKeTl YIIH KaKETTI KOMIIOHEHTTEpPIi
anyra OalnmaHbICTBL. TaMaKTaHy Ke3iHJIe aJlaM aF3achlHa KeJI Tycyl Kepek Oip Hemece OipHere
3JIEMEHTTIH 0oJMayblHa OalIaHbICTHI Makiaa O0aThiH KenTereH aypynap oenrini. Kasipri tagna
XaJBIKTBIH JCHCAYJBIFbIH, CHOCKKE KaOIIETTUTITIH XKoHE Y3aK OMip CYpPy CalThIH CaKTay YIIiH
TaFaM PaIlMOHBIH )KAaKCAPTY JKOHE TEHAECTIPY ©3€KTi Macesere aiHanbIm oTeIp [1].

Cy30e — ar3ara OHall CIHETIH TOJIBIK aKYbI3JbIH Ke31 OOJbIT TaOBUIATBIH TaFaM
palMOHBIHAAFBI HETI3Ti eHIMACPAiH Oipi [2]. OHBIH KypaMbIH/Ia Kem Mejiiepae akybi3 (14-18%),
Mai, KeMipcyJap, MuHepanaap (Kanbiui, hocdop, TeMip, MarHUi, MBIPBIII, MBIC) 0ap, COHBIMEH
karap A, E, P, B2, Be, B12 BuTamunnepine, Gonuii KeIKpUIbIHA Oaif. Ocipece cy30e Tpuntodas,
METHUOHHUH OHE JIM3UH CUSKTHl aMUHKBIIIKbUIIApbiHA Oall, COHJIBIKTAH OHBI OaybIp MEH XKYpeK
aypynapbl Ke3iHJe KOJJaHy YCHIHBUIAJBI, CYHEK TIHIEPIHIH 6CyiHE *oHE KaJIblHa KelyiHe
BIKIIAJT €T, XKYWKE JKYHECiHIH )KYMBICBIHA JKOHE KaH TY3U1ylHe Maigalibl, al eHIMICT1 Kaablui
MeH (QochopIbH apakaThIHACKI ONIAPIBIH ar3ara OHaWl CiHyiHe bIKnan eteni. CoOHbIMEH KaTap,
cy30e maiimanbl 0aKTepUOCTATUKAIBIK KOHE aHTHUOWOTHKAIBIK Kacuerrepre ue. bynm matorenmi
KOHE IMIPITKIII MUKPO(IOPAaHBIH JaMybIHA KOJ OCpMEHTIH iIIeKTe KBIIIKbLI OpPTAaHBIH Maijga
6onysiHa ceben 6osasr [3-5].

Tamak ©HEpPKoCIOIH WHHOBALMSIBIK JaMBITy JKOHE TaMaKk OHIMIEpiH eHIIpY
TEXHOJIOTHSCHIH JKETUINIPY MPOILECIHAEe TaFaMIbIK KOcCIajapJblH peii apTein keiemi. Kazipri
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YaKbITTa a3bIK-TYJIK KOCTAIapbIH Maiganany Kajaiapaa XalbIKThIH KOI MIOFBIPIIaHybIHA, OHBIH
CaHBIHBIH apTybIHA, XUMHSI MEH OMOTEXHOJOTHUSHBIH 3aMaHayH JKETICTIKTEpPIH OHIM OHIIpY/e
naiianaHybiHa OaillaHBICTBI apTyna. TaraMIblK KocTanapiasl KEHIHEH KOJJaHy a3bIK-TYIIK
OHIMJIEPIHIH aJIBIC aiiMaKKa TaChIMAJIJaHYBIMEH, OJIAPJIBIH KEHOIpeynepiHiH Te3 Oy3bUIaThIHbIHA
HeriznenreH. TaraM eHIMJEpiHIH KypaMblHa KOCHajJapbl E€HTi3y »KapaMAbUIBIK Mep3iMiH
y3apTajpl. ByriHri TaHma TYTHIHYMIBUIAPABIH Kajlaybl JailbIH ©HIMHIH TapTHIMIbBI KOpPiHICIHE,
TOMEH KYHBIHA, a3bIK-TYJiK eHiMAepiH (kapTeuiail  QalOpukarrap) mnaiijasaHyablH
KapanaibIMIbUTBIFBIHA, )KaKChI JOMiHe OaiIaHbICTHI [6-8].

Byrinri Tanna KypaMbIHIa 9pTYpIli OalbITaThIH KOMIIOHEHTTEp1 Oap TaraMbIK Kocraap —
BUTAMHHJIEP, MUKPO- KOHE MaKpOAJIEeMEHTTEp, (hepMEHTTEp, OUOIOTHSIIBIK OCJICeH/ I Kocmanap,
mpe- JKoHE MNPOOMOTHKTEp KEHIHEH KOoNJaHbutanbl. JKOFapbl CaThIIAFbl  OCIMAIKTEPIiH
noJIMCaxapuaTepi OMONIOTHSUIBIK OenceHauTikke we. OnmapaplH IMIiHAE TOJUMEpil Heri3l MeH
MeMOPaHOTPONTHl KACUETTEPiHIH apKachlHAAa OMOJOTHSUIBIK MaHBI3Ibl MUKPO3JIEMEHTTEPAiH
MakcaTThl TachIMaJJIaHybl VINIH MaTpWIla KbI3METIH aTkKapa ajaThlH OaiKaparai
apaOMHOTaJIaKTaHbIH aTaln Kepceryre 6omansl [4].

ApabuHoranakTaH — Kypjaeli TaOuFH CyjJa epuTiH nojucaxapuia. by ak Hemece OO3FBIIT
CYp HeMece OO3FBUIT KiJIerel TYCTI KypFaK, a3Jian KbUIKaH KambIpaKThl UiCl )KOHE TOTTI AaMi Oap.
Cyna oHali epu/l >KOHE TYTKBIPJIBIFRI TOMEH epiTiHai Ty3emi. Ol KOFapbl MOJCKYJIAJBIK
CaIMaKKa Wue, JKOFaphl IKAOBICKAKTHIFBIMEH, JKEIEN JKOHE CO3BUIMANBI  YBITTHUIBIFBIHBIH
0oJIMaybIMEH, CYAbl CaKTaWTBIH OCEpIMEH, OHMOBIIBIPAFBIITHIFEIMEH, KBIIIKBUI OpTaFa KOHE
TEPMESUIBIK OHJEYre TO3IMIUTIriMeH cunarranaabl. Ol KemTereH >KeMicTepe, KOoKoHicTepe
JKOHE OCIMIIKTepJe Ke3aecesi, Oipak Oankaparail apaOWHOTallaKTaHHBIH Oipered KaitHap Ke3i
Oonbin cananaapl. bankaparaii eq maiinanel KacueTtepi 6ap apabMHOTamakTaH alyra MYMKIHIIK
Oepei.

ApabuHoranakTaHHbIH Oipereil kKacuerrepi 0ap, OHBIH Oipi — JakTOOaKTepUsuiap MeEH
oudumobakTepusIIapabIH MUKPO(DIOpackiHa OH dcep eTy Kabimeri [9-12].

ApaOuHOTaaKTaHHBIH ~ OHMOJIOTHUSJIBIK ~ KacHeTTepi  KEeH:  MMMYHOOMOJIOTHSUIBIK,
TeMaToNPOTEKTOPIIBIK, aHTUMYTareHaiK, MUTOTEH]IIK, TacTPOIMPOTEKTOPIIBIK, MEMOPAHOTPOIITHI
OeNCeHATIK; MPeOMOTUKATIBIK, MUKOTCH/IK, JUMHATI TOMEHIETETiH, WMMYHOMOIYJISIHSIIBIK
kacuertep. OJ COHBIMEH KaTap TaraM[bIK TAJIMIBIKTHIH K631, JUMHITEPAIH ACKbIH TOTBIFY
MPOLECTEPiH OJCEHIETYre KOMEKTECeTiH AaHTUOKCHUIAHTTHIK KAaCHUETTEPMEH CHIIATTaIa]Ibl.
ApabuHOoTajakTaH Cy/la €pHTIH Mojucaxapuji OOJIFaHIBIKTAH, OHBI TaraMJIbIK ©HIMIeE, aTall
aliTKaHJa CyT OHIMIHE KOCY aJlaMHBIH OMOJIOTHSIIBIK OCJICeH i 3aTTapFa — TaFaMJIbIK TaJIIIBIKKA
JICTeH KaKETTUTINH KaHAFaTTaHIbIPaThiH OafbITBUIFAaH OHIMIEP/II alyFa MyMKIiHIiK Oepei [4].

3epTTey IKYMBICHIHBIH MaKcaThl Ta0WUFM TEKTI OWONOTHSUIBIK O€nceHai 3ar —
apaOMHOTaTaKTaHMEH TOJIBIKTBIPBUIFAH Cy30€ OHIMACPIHIH cana KOPCETKIMTEPIH 3epTTey OOJIBIT
TaObLIAIbI.

3eprTTey MaTepuanaapbl MeH dicTepi

3epTTey HBICAHBI PETIHAC CHBIP CYTi yirinepi, Kypambel Lactococcus lactis subsp. lactis;
Lactococcus lactis subsp. cremoris; Leuconostoc mesenteroides subsp. cremoris; Lactococcus
lactis subsp. lactis biovar diacetylactis typatsin «Lactoferm ECO» xommanusiceinaa (Mramus)
a3ipiiereH cy30e anyra apHaJFaH YHBITKbI, Kyprak apabunoranaktad (Peceif) anbiHbI.

3eprreynepal Kyprizy Ke3iHIe Kaimbl KaObUIMaHFaH KOHE CTaHAAPTTHI OICTEpP, COHBIH
imrHae  (U3MKA-XUMUSUIBIK,  MUKPOOMOJIOTHSUIBIK ~ JKOHE  OPraHOJICITHKANBIK  O/icTep
KOJITAaHBUI/IBL.

Jaiipln eHIMII cakTay Ke3iHae opranoientukaiblk 6aratay MEMCT 28283-89 GolibiHima
xkyprizinmi. Kemeci kepcerkimTep OaKbUIaHABI: TYCl, HICI MEH JOMi, CBIPTKBI TYpi JKOHE
KOHCHCTEHIMACHL. Herisri 3epTTey omicTepi: TUTPUMETPUSIIBIK (TUTPICHETIH KbIIIKbUIABIKTHI
aHBIKTAY), CYHUBUITY 91iC1 (CYTKBIIIKBULABI OaKTEepHsIapIbl aHBIKTAY), MUKPOOHOIOTHSIIBIK dJTIC
(Staphylococcus aureus, Salmonella TybicbiHBIH OakTepusIapbiH, iMIEK TasKIIAChI TOOBIHIAFbI
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Oaxtepusuapabl aHbIKTay). CYTKBIIKBUIIEI OakTepusiiap canblH anbikTay MEMCT 10444.11-89
OOMBIHIIIA KYPTI13UIII.

3epTTey KYMBICTapbl ANMAaThl TEXHOJOTUSJIBIK yHUBEpcUTETiHIH «Taram Kayimci3airi»
F31 wmen «Taramaplk OwWOTEeXHOJNIOTHS» KadenpachlHBIH 3€pTXaHalapblHAA O KYPTi3iimdil.

Toxipubenep 4-5 per KaiiTanana OTHIPBII JKYPIi3UIill, OpTalla HOTHXKEJIEP aIbIH/IbI.

HoTtunxenep :koHe oJ1apAbl TAJAAAY

Cy306e eHiMiI  yaTUIepiH  JalbIHIAYABIH  OMOTEXHOJIOTHSUIBIK ~ CXEMachl — KeJeci
orepanusuIapAad TYpajbl: MIUKI3aTThl KaObUIAYy JKOHE NalbIHAY; KhI3ABIPY JKOHE Cenapupliey;
CYTTI KaJbllIKa KeJNTipy, KOCHaHbl JalbIHAAy; CYTTi MacTepiiey >KOHE CAJKBIHAATY; allbITy;
YUBIHABIHBL KECy, CapbICyAbl 06y *oHE YHBIHABIHBI KYIO; YHBIHABIHBI ©3/IriHEH 0acy >KoHe
npecTey; Cy30€H1 CalKbIHAATy, MaWbIHAAJFaH KOMIIOHEHTTI KOCy (apaOWHOTrajakTaH YHTaFbl);
apanacTeIpy; CaKray.

Cy30e eHiMiepiH OHIIpyJe NalbIH Ccy30ere apaOWHOTaIaKTaHABl KOCY SKOHOMHUKAJBIK
Typrbiian TuiMAl. OHBI Kocnac OypbIH, O alJbIMEH a3 MeJIuepae cy30e capbiCybIHIa epiTii,
CO/MaH KeHiH malplHmanFaH cy30e MaccacblHa KOCBUIABI. AJIBIH ajla 3epTTey MOJIMETTepl
HeriziHge cy30e ©HIMIH OHAIpyAe KOJJAHBUIATBIH apa0MHOTaJaKTaH KOHCHUCTCHIIUSHBI
TYPAaKTaHJBIPFBINT OONBINT TAaOBUIATBIHBI AHBIKTAIABL. Tangay JKypridy OapbIChIiHAAa cy30ere
KOCBUIFaH apaOuHOTaJlakTaH MeJIIIEPiHiH cy30€ OHIMIHIH OpraHOJICNTHKAIBIK KOPCETKIIITEPiHIH
KaJBIIITacCyblHa ocepi 3epTrenal. ApabunoranmaktaHHblH Memmepi 0,5%-2,0% neiiin 0,5%
alBIPMAIIBUTBIKIIEH KOCBUIBII, apaiacThIPbUIBIT OTHIPBUIIBL.

Cy30e eHiMIIEpiHIH OPTraHOJICTITHKAIBIK KOPCETKIIITEPI TOMEHIET1 1-KecTeae KeNTipiireH.

Kecte 1 — Cy306e eHiMIEpiHiH OPraHOICITHKAIBIK KOPCETKIMITEP]
ApaOuHoranaktad Meimepi, %

Kepcetkimrep 0,5% 1,0% 1,5% 2,0%
Koncucrennmsicer | Biprekri Koto, | biprekri Koto, | biprekri Koro mait Biprekri Koro
MEH CBHIPTKBI TYpi KYMCaK, HO3IK | XKYMCaK, HO3IK | TYHIPIIKTEPCi3 Mai
KOHCUCTCHIIUSUTB | KOHCUCTCHIIUSIIEI, TYHIpIIIKTEPCi3,
oprama TYTKbIp capbICy azjan
KOHCHCTEHIIUSICHI OesiHren
6ap
Jlomi MeH mici JKarbrmapl JKaremmael cy30ere | JKarbimapl Cy3bere TOH
cy30ere ToH, | ToH. beTen nom | cysOere TOH, | eMec KBUIKaH
OeTeH &oM MEH | MeH micci3. Azfan | 06TEH JoM MEH | JKambIpaKThl uici
uiccis. TOTTI uiccis. Azpan | MeH Jomi OO
TOTTI
Tyeci Ax Ttycti, Oykin | Kpemmi  penxrti, | Kpemnui penkri, | Bosfsuir
Maccachl OyKin maccacel | Oykinmaccacsl | kimereil  TycTi,
OoBIHTIIA OoMBIHTIIA OoBIHTIIA Oykin  Maccackl
Oipkenki TapanFaH | OipKeJKi TapajFaH Oipkenki GoitpiHma  Gip-
TapallraH KeJIKI TapajraH
Apabunoranaktanael  0,5%  MemmiepiHZe — KOCYy — OHIMHIH  OpPIraHOJIEITHKAIBIK

KOpCeTKIITepiHe MyJsijaeM acep erneiai, 1% MemmepiHae KOcy >KOFaphl OpraHOJENTHKAIIBIK
KOPCETKIIIKe He OHIM allyFa MyMKiHAIK O6epeni. 1,5% Kocy noMiHiH ailiTapiablKTail HalapiayblHa
oKenMeini, an menmepiH 2% JediH apTThIpy OpraHOJIENTHKAJIbIK KACHETTEpIH HAalllapiiaTThl,
KOCBUIFaH KOMITOHEHTTEH TYBIHJaFaH KbUIKAH JKalbIpakThl OOTeH Hic IeH JOMHIH TMaiiia
OomnybIHa okeneni. ApaOuHoranakTaHHBIH Cy30ere KOCyFa YChIHBUIATHIH OHTaliabl Memepi 1%
KYpabl, SFHU MOJMCAaXapuITiH Oy Medmepi OipTeKTi, )KyMcaK, KpeM PeHKTi, a3[amn TTTi, OyKis
Maccachl OOMBIHINIA OIPKENKI jKOHE OpTallla TYTKbIP KOHCHUCTCHIUSICHI 0ap cy30e eHIMIH amyFa
MYMKIHJIIK Oepei, SIFHU JKOFapbl OPraHOJIENTHKAIBIK CUITaTTaManapra ue 0oJbl.
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JlaiiblH ©HIMHIH XUMUSUIBIK KYPaMbIHBIH ©3repyiH Oaiikayra OoJjaTblH Heri3ri ¢u3uka-
XMMUSUTBIK KOPCETKII — KBIIIKBIIIBIK.

Cy36e enimaepin 44+2°C TemmepaTypaia cakTay Ke3iHAeri cy30e eHIMIepiHiH
KBIIIKBUIIBIFBIHBIH ©3Tepy ITUHAMHUKACH! aHBIKTAIIBI, Talgay HOTMDKENepi TeMeHzeri 1-cyperre
KEJTIpUIreH.
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Cyper 1 —4+2°C temneparypana cakray Ke3iHJeri cy30e eHIMAEpiHiH
KBIIIKBUIIBIFBIHBIH ©3repy TNHAMHUKACHI

Cakray Mep3iMmi imiHAe cy30e eHIMAEpIHIH KBIIIKBUIABIFBl OCTI. 7 TOYIIKTEH KeHiH
KOCITachI3 cy30€ OHIMIH/E KBIMKBUIALIKTEIH MoHI 259°T kepcerTi, OYJI CyT OHIMIEPIHIH OCHI
TYpiHE Tajlall eTUITeH MOJIIEPACH KOFaphl, al apaOMHOTANTaKTaH KOCBUIFaH cy30e eHIMiHe
232°T xepcerti. Kocmaceiz cy36e enimi 4+2°C Temmeparypaga 5 KyH, an apaOMHOTalTaKTaH
KOCBUIFaH Cy30e ©HIMIH 7 ToymiK cakTayFa OOJIaThIHBIH KOpCETTi. AJIBIHFaH HOTHXKeIep
apaOMHOTaaKTaH KOCY apKbUIbI Cy30€ OHIMACPIHIH CaKTaly MEp3iMiH JIe y3apTyFa OOJaThIHBIH
kepcerti. Crapmapr TamanTtapbl OOWBIHIIA caKTay Mep3iMi Ke3iHae cy30e eHIMAepiHiH
KBIITKBUIABIFBI — 240°T acnay kepek. 7 KYHHEH KeiiH OyJI KOpCETKIIl HOPMATHBTIK Ky)KaTTaMmasia
KOpPCETUITeH HOpMaJlaH achlIl, ece Oep/i.

Toxipube OapbIChIHIA apaOWHOTAJAKTAHHBIH TIPIIUIIKKE KAOIETTI CYTKBIIIKBUIIBI
OaKTepHsUIapAbIH CaHBIHBIH ©3TrepyiHe, COHBIMEH KaTap cy30e eHIMiHIH caKTay Mep3iMiHe dcepiH
3epTTeyre Tajaaysaap Kypri3iik.

MukpoOHONOTHSIIBIK KepceTKimTepl OoiiblHIIA cy30e eHIMJIEpiHIH camachlH OakKbliaya
CYTKBIIIKBUIBI OaKTEpHsUTApABIH CaHbl MaHBI3ABL. 1, 3, 5, 7 Toymik cakray mMep3iMiHAeT! cy30e
OHIMJICPIHACT] CYTKBILIKBUIABl OaKTepUsUIapAbIH JKAIIbl MeJIepl aHbIKTaIAbl. Tanngay
HOTHIKENEpi 2 - KECTeAe KeATIpiIreH.

Kecrte 2 — Cy30e eHIMIEPiHIH caKkTay MEpP3iMIHIETT CYTKBIIIKBIIAB OaKTepUsIapAblH CaHbIHBIH ©3repyi,
KTB/cm®

Kepcertkimrep Cy30e eHiMzIEpiHIH caKTay Mep3iMi, TOYTIK

1 3 5 7
Kocnacel3 cy30e oHiMi 6,9*10° 2,7*10° 1,2*10° 1,6*10°
ApaGuHoranakTan 4,8*10’ 2,2*107 6,9*10° 3,8*10°
KOCBUIFaH Cy30e oHiMi

CYTKBIIKBUIAB OaKTEpHUsUIApABIH CaHBI AIIBITBUIFAH CYT OHIMJIEPIHIH OCHl TOOBIHA
apuanras 033/2013 KO TP rananrapbiHa coiikec 00Iabl.
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2-KeCTe[IcH KOpIiN OTBIPFAHBIMBI3Iall CaKTay YaKbITHI Ke3iHJe cy30e OHIMIEpiHiH eKi
YATICIHAE A€ CYTKBIIIKBUIIBI OaKTepusiap TOYJIIK OTKEH CalbIH a3aiiFaHbIH Kepyre OoJiajbl,
apaOuHOTraakTaH KOCKaH YJTife 7 TOYNIIKTE CYTKBIIIKBUIABI OaKTepPHsUIapAbIH KXKETTI MOJIIepi
3,8*10° KTB/cm® Gonca, kocrackis cy36e eniminge 1,6%10° KTB/cM® KakeTTi MemmepieH ToMeH
6011161. ApaOMHOTATAKTaH bl KOCY alIBITKI MUKPOOPTaHU3M/ICPIHIH ©CYiH BIHTAJIAHABIPAIbI.

MuKpoOHOIOTHSUTBIK, TYPFBIJIAaH Cy30€ OHIMIEPIH Y3aK YaKbIT CakTay KaKeT eMec
O0JIFaHBIMEH, MAyChIMapaJIbIK KE3€HAE XaJIBIKTHl OYJI OHIMMEH Y3/IKCi3 KaMTaMachl3 €Ty YIIiH
KakeT. Te3 Oy3pUIaThIH CYTKBIIIKBUIIBI OHIMACP/IIH, aTan alTKaHaa cy30e oHIMIEPIHIH Kbl
MHUKPOOTHIK JIaCTaHy MOJIIEpPi TYTHIHYIIBI YIIIH OJapAbIH KAyilCi3AIriH aHBIKTAaHTBIH KaXeTTi
KOPCETKIII OOJIBIT TaObLIa IbI.

Cy30e eHiMzIEpiH 6HIPY ’KOHE CakKTay Ke31HJe MHKPOOPTraHU3MAEPIiH CaHbl MEH JaMybl
KenTereH  ¢akrtopiapra  OalJaHBICTBI:  IMWKI3aTTBIH  camachlHa, CYTTI  MacTepiey
TEMIEpaTypachiHa, YHUBITKBIHBI KOCYFa, AalllbITy, >KETUIAIPY, CAIKBIHIATY TeMIepaTypachiHA.
Cy30e eHIMIEpiHIH calachlHBIH TOMEHJICYl 3€H MEH AalllbITKbUIAPIbIH ©CYyiHe OalIaHBICTHI
O6omybl MYMKiH. OcblfaH OalIaHBICTBI OJIAPJBIH OHIMIETi KypaMblH 3epTTey OOMBbIHIIA
3epTTeyJep KYPrizuil.

ApaOGuHorangakTaH KOCBUIFaH oHE KOCHAchI3 cy30€e eHiIMI yiriiepiHe MUKPOOHOIOTHSIIBIK
seprreynep kyprizingi. 4+£2°C temmeparypana koiaudopmaap, amibITKbl JKOHE 3€H Kypambl
aHBIKTANBL Tangay HOTHIKEIepi TOMEHIET1 3-KecTeie KeNTipUIreH.

Kecre 3 — Cy30e eHiMiHIH MUKPOOHOJIOTHSUIBIK KOPCETKIIITEPi

HK O6otibramma pykcaTt Cy30e yurinepi
Kepcerkimrep eTiNTeH JeHren Kocmaceiz cy36e | ApabuHOTramakTan
OHIMI KOCBUIFaH Cy30€ oHiMi
ITTb (xomudopmaap), 0,01 pYKcarT eTinMeii TaObmMaas!
r/cm® oHIMJIE
Salmonella, 25 r/cm® onimMzae pYKcaT eTinMeiii TabbTMaIs!
Staphylococcus aureu, 0,1 pYKcaT eTinMeiii TabbTMa sl
r/cm® eHiMIE
Ambitkpl, KTB/em3(r) (apThi 100 38 45
emMec)
3engep, KTb/cm® (1) (apThIK 50 12 6
eMec)

[urex TasKIachl TOOBIHAAFH! GakTepusnap cy3be eniMinin yiriepinge (0,01 cm® enimue)
MaTOTEH Il MUKPOOPTaHU3M/IEP, COHBIH IiIIiHe canbMoHea (25,0 oM’ eHIM/IE) JKoHe S. aureus
(1 com® emimume) ToxipuOeHiH OYKin Ke3eHiHAE AaHBIKTAAMAAbl. AIIBITKBUIAD MeEH 3€H
canbIpayKyTakTapeiHbIH - Kypamel (KTB/cM®) cy36e eHimiepiHe apHaIFaH HOPMATHBTIK
Ky)KaTTamaja OeNriieHreH pyKcaT eTUINeH MOHIEpIeH acabl.

KopbIThIHABI

KopeiTa kenreHnme xaHa ©HIMHIH »KapaMIbUIBIK Mep3iMiH Oenriiey OapbichiHIa 7 KYH
IIiHAE€  OHBIH  OPraHOJNENTHKANBIK,  (PU3MKA-XUMHUSIBIK  JKOHE  MHUKPOOHMOIOTHSIIBIK
KOPCETKIIMITEPIHIH ©3repy JIWHAMHKACHI 3epTTeNai. OHIMHIH cama CHUIMaTTaMalapbIHBIH
CaKTallyblHa KemiIAiKk OepeTiH cakray mep3imi 4+2°C cakray TeMIieparypachblHla eHJIIpUIreH
KYHHEH Oacrtar 7 KYHI1 Kypaiibl. Bykis skapaMIpUTbIK Mep3iMi iiHae cy30e eHiMi OenTiieHreH
CTaHJapTTap WIETiHJE ©31HIH CamaiblK CHIIATTaMaJapbIH CAaKTall OTBIPHII, OPTaHOIECTITUKAIBIK
KAaCHETTepl JKOFaphl OHIM/II alTyFa MyMKIHAIK OE€peTiHIH KOPCETTI.
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