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BREED CHARACTERISTICS OF THE INFLUENCE OF ANTIBIOTICS ON BIOCHEMICAL
AND ORGANOLEPTIC PARAMETERS OF MARE'S MILK

ANNOTATION

This paper examines the effect of antibiotic residues on the quality of mare's milk, including
changes in enzymatic activity, microbiological composition and organoleptic characteristics. It was found
that the presence of antibiotics, such as penicillins and tetracyclines, leads to inhibition of key milk
enzymes, disruption of the microbiological balance and deterioration of the taste and aromatic properties
of the product. Potential risks to consumer health, including the development of antibiotic resistance and
allergic reactions, are considered. A review of modern methods for monitoring antibiotics, including
biological, enzyme immunoassay and chromatographic tests, is provided. The data obtained indicate the
need for strict control of antibiotic content in mare's milk to ensure consumer safety and maintain high
quality characteristics of the product. The article presents a comparative study of the effect of antibiotics
on the quality of mare's milk in Kazakh and Kushum horse breeds. Residual concentrations of antibiotics
(penicillin and tetracycline), their effect on enzymatic activity (lactase, lipase), microbiological
parameters (total microbial count, lactobacilli content), and organoleptic properties of milk were
analyzed. It was found that milk of the Kazakh breed is characterized by lower antibiotic residues, high
resistance of microflora and minimal sensory changes. While in the Kushum breed, more pronounced
inhibition of enzymatic activity and disruption of organoleptic properties were found at the same dosages
of drugs. The results emphasize the need to take into account breed characteristics in veterinary care of
dairy mares and in product quality control. Methods for monitoring residual antibiotics using ELISA,
HPLC and biotests are proposed.

Key words: horse, milk, antibiotics, Kushum breed, organoleptic parameters.

Introduction. Mare's milk is a traditional food product in the cultures of many peoples of Central
Asia, including Kazakhstan. It has a high biological value, contains easily digestible proteins, vitamins,
enzymes and essential amino acids. Particularly valued is the fermented product based on it - kumiss,
which has probiotic, immunomodulatory and restorative properties. Mare's milk is increasingly
considered not only a traditional drink, but also as a functional product in the system of preventive
nutrition. The development of dairy horse breeding is accompanied by the need to use veterinary drugs, in
particular antibiotics, in the treatment of infectious diseases in animals. However, the use of antibiotics is
associated with the risk of their accumulation in milk, which can affect both the technological properties
of the product and its safety for the consumer. Antibiotics in milk can suppress beneficial microflora,
disrupt the processes of natural fermentation and maturation of the product, reduce enzymatic activity and
cause organoleptic defects. In addition, consumption of milk with residual amounts of antibiotics is
associated with the risks of developing allergic reactions, dysbiosis and the formation of antibiotic-
resistant strains of bacteria in the human body.

Of particular interest is the study of the effect of antibiotics taking into account the breed
characteristics of horses, since morphophysiological differences, milk yield, disease resistance and
metabolic rate in different breeds can determine differences in the accumulation of antibiotic residues, as
well as in the degree of their impact on the quality of milk. This paper examines the Kazakh and Kushum
breeds - widely used in dairy horse breeding in Kazakhstan. The study is aimed at assessing the residual
amounts of antibiotics in milk, their effect on enzymatic activity, microbiological composition and
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organoleptic characteristics of milk in these breeds. The aim of the study is a comparative assessment of
the effect of antibiotics on the composition and quality of mare's milk in horses of the Kazakh and
Kushum breeds with an emphasis on biochemical and microbiological changes, as well as the
development of recommendations for product safety control.Mare's milk is a unique food product,
characterized by a high content of easily digestible proteins, vitamins, minerals and enzymes. Due to its
composition and biological activity, it is widely used not only in nutrition, but also for medicinal
purposes, especially in the production of the traditional drink kumys. However, the growing role of
veterinary therapy of horses using antibiotics raises concerns about the possible entry of residues of these
drugs into milk. The presence of antibiotics in mare's milk can have a negative impact on its quality,
changing enzymatic activity, disrupting the microbiological balance and worsening organoleptic
properties. Moreover, antibiotic residues pose a serious threat to consumer health, contributing to the
development of allergies, disruption of intestinal microflora and the formation of antibiotic-resistant
microorganisms.

In this regard, it is extremely important to study the effect of antibiotics on the quality of mare's
milk and implement effective methods for monitoring drug residues. The purpose of this work is to
review existing research on this issue and identify key areas for ensuring the safety and quality of mare's
milk. Mare's milk occupies an important place among dairy products due to its unique composition and
beneficial properties. It is rich in easily digestible proteins, vitamins, minerals and biologically active
components, which makes it in demand both in the food industry and in medical practice. Traditionally,
mare's milk is used to produce kumiss - a fermented drink with pronounced probiotic and medicinal
properties. In recent decades, antibiotics have been widely used in animal husbandry, including horse
breeding, to treat and prevent infectious diseases. However, the use of these drugs is associated with the
risk of their residues getting into milk, which can significantly reduce the quality of the final product and
entail serious consequences for the health of consumers. The presence of antibiotics in milk leads to
inhibition of enzymatic processes, disruption of the balance of microflora, as well as deterioration of taste
and aroma characteristics. Moreover, antibiotic residues pose a potential threat to humans, contributing to
the development of allergies, disruption of microbiota and the formation of antibiotic-resistant bacterial
strains, which exacerbates the problem of antibiotic resistance. The relevance of this topic is due to the
need to ensure the safety of mare's milk and improve its quality. The introduction of effective methods for
monitoring antibiotic residues is an important link in the quality control system for dairy products.

The purpose of this work is a comprehensive analysis of the effect of antibiotics on the quality of
mare's milk, including enzymatic, microbiological and organoleptic indicators, as well as a review of
modern methods for identifying and monitoring antibiotics in milk.

Materials and methods. The subjects of the study were mares of the Kazakh and Kushum breeds
in the conditions of farms in the West Kazakhstan region. The study included 10 animals of each breed, in
the lactation stage, without pronounced pathologies.

All animals with mild respiratory infections were prescribed standard doses of antibiotics approved
for veterinary use:

Penicillin - intramuscularly, 20 thousand U / kg, 5 days,

Tetracycline - 10 mg / kg orally, 7 days.

Milk samples were collected before the start of therapy (control), on the 3rd day of treatment, and
3, 5 and 7 days after the end of the course.

Analysis of residual antibiotics

Determination of antibiotic residues in milk was carried out using the following methods:

ELISA — rapid assessment of residual penicillins and tetracyclines,

HPLC — quantitative determination of antibiotics with a detection limit of up to 0.5 ng/ml,

Biotest Delvotest SP — semi-qualification test for the presence of antibiotic substances.

Biochemical analysis

Enzymatic activity (lactase, lipase, protease) was determined according to GOST and photometry
using the BiokhimAnalit reagent kit. The analysis was carried out in fresh milk samples.

Microbiological studies

To assess the state of microflora, the following were performed:

Counting the total microbial count (TMC) by seeding on the MPA nutrient medium,

Determining the number of lactobacilli on the MRS agar medium,

Detecting antibiotic-resistant strains — by the disk diffusion method (Kirby-Bauer) using standard
antibiograms.

Assessment of organoleptic properties
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Organoleptic analysis (taste, smell, color, consistency) was carried out by a tasting committee of 5
specialists on a 5-point scale. The assessment was carried out blindly, under the same conditions.

Processing of results

Statistical data processing was carried out using the Statistica 13.0 program. Average values are
presented with a confidence interval (p < 0.05). For comparison between groups, Student's t-test was
used.

Both experimental data and literature reviews published between 2013 and 2023 were used to study
the effect of antibiotics on mare's milk quality. The main areas of study included:

Milk samples

Samples of mare's milk collected from different farms where antibiotics were used to treat horses
were analyzed. Milk samples were collected in accordance with regulatory requirements and stored at 4 +
2 °C until analysis.

Determination of antibiotic residues

Several methods were used to detect and quantify antibiotic residues in milk:

Biological tests (Delvotest, BRT), which allow to detect the total level of antibiotic activity.

Enzyme-linked immunosorbent assays (ELISA), which are used to determine specific groups of
antibiotics with high sensitivity.

Chromatographic methods — high-performance liquid chromatography (HPLC) and gas
chromatography coupled with mass spectrometry (GC-MS), providing accurate quantitative
determination and identification of antibiotics.

Enzyme activity analysis

The activity of key mare's milk enzymes (lactase, lipase, proteases) was assessed using
spectrophotometric methods and standard enzymatic tests. Milk samples with different concentrations of
antibiotics were compared.

Microbiological analysis

The total microbial count, the number of lactobacilli and pathogenic microorganisms were
determined, and testing for the presence of antibiotic-resistant strains was carried out using standard
bacteriological methods and antibiograms.

Organoleptic assessment

To assess the taste, smell and color of milk, an organoleptic examination was carried out by a
qualified group of experts using a point scale and comparison with control samples.

Statistical data processing

Descriptive statistics methods, analysis of variance (ANOVA) and correlation analysis using SPSS
and Excel software were used to analyze the obtained results.

This integrated approach allowed us to comprehensively assess the impact of antibiotics on the
quality of mare's milk and identify key changes caused by the presence of drug residues.

Results and discussion. Table 5 presents comparative data on the effect of antibiotics on the
composition and quality of mare's milk in Kazakh and Kushum horse breeds. These breeds are widely
used in dairy horse breeding in Kazakhstan and differ in productivity, physiological characteristics and
resistance to external influences, including the use of antibiotics.

Table 5 — (supplemented). Effect of antibiotics on milk quality in Kazakh and Kushum horse breeds

Indicator Kazakh breed Kushumskaya breed
1 2 3
Average milk yield (l/day) 1.8-25 3.0-4.0
Milk protein content (%) 2.0-2.3 2.2-25
Lactose content (%) 6.0-6.5 6.3-6.8
ResMuaﬁgggggaﬂons of 8-10 n%ig;lt rgqu:;[g typical 12-15 ng/ml (late excretion)
1 2 3

85-90% of normal after

. . 70—-75% of the norm
antibiotic exposure

Lactase activity

Total microbial count

(KUO/mI) 1.5x10° 1.2 x 10°

48



Number of lactobacilli

4
(KUO/ml) 4.0 10

3.2x10*

Antibiotic-resistant strains (%) 8-12% 16-20%

Minor (slight sourness, odor not Bitter aftertaste, decreased

Organoleptic changes

disturbed) transparency, sour smell
I . High (formed in extreme steppe | Average (with intensive feeding
Antibiotic resistance conditions) and veterinary load)

It is recommended to strictly
control the dosage and waiting
periods

Requires an extended excretion
period and laboratory
monitoring

Veterinary use of antibiotics

High (stable fermentation, good
acidity)

Average (maturation may be

Suitability for kumiss delayed with antibiotic residues)

According to the data provided, the Kushum breed demonstrates a higher milk yield - up to
4 liters per day, which exceeds the indicators of the Kazakh breed (1.8-2.5 | / day). However, at the same
time, Kushum mares have a higher residual concentration of antibiotics in milk (12-15 ng / ml), which
may be associated with intensive maintenance, feeding and more frequent veterinary intervention. In
terms of enzymatic activity, in particular lactase, the Kazakh breed retains up to 90% of the norm even in
the presence of antibiotic residues, while in the Kushum breed, the activity drops to 70-75%, which
negatively affects the biochemical processes during fermentation, especially in the production of kumiss.
Comparison of the microbiological composition shows that the Kazakh breed retains a higher level of
lactobacilli and the total microbial count, which indicates greater resistance of microflora to antibiotics.
The Kushum breed also has a higher percentage of resistant bacterial strains - up to 20%, which
potentially increases the problem of antibiotic resistance. As for organoleptic properties, milk from
Kazakh mares practically does not lose its taste and aroma qualities during antibiotic therapy, while the
Kushum breed often experiences negative changes: a bitter aftertaste, dull color, sour smell. In addition, it
should be taken into account that the Kushum breed requires an extended period of antibiotic elimination
before using milk for food, and laboratory control of residual substances is necessary. This makes
products from Kazakh mares safer in terms of processing and consumption, especially in traditional
kumis production conditions. Thus, breed characteristics have a significant impact on the resistance of
mares to antibiotics and on the quality of milk, which must be taken into account when planning
treatment regimens, timing of milk culling and selecting animals for dairy breeding.

The effect of antibiotics on the enzymatic activity of mare's milk

Studies have shown that the presence of antibiotic residues in mare's milk leads to a significant
decrease in the activity of enzymes - lactase, lipase and proteases. For example, penicillin concentrations
above 10 ng / ml caused a decrease in lipase activity by up to 28%, and lactase - up to 20% compared to
control samples without antibiotics. Such inhibition of enzymatic processes negatively affects the
technological processing of milk, especially fermentation and coagulation in the production of fermented
milk products such as kumiss. Such results are consistent with the data of lvanov et al. (2019), who noted
a similar decrease in enzymatic activity when exposed to antibiotics.

Microbiological composition and resistance of bacteria

Table 2 — Microbiological parameters, residual concentrations of antibiotics and methods of their
detection in mare's milk

Residual Tota_l Lactobacillus | Resistant . Sensitivity of
P . bacterial . Detection
Antibiotic concentration count count strains method the method
0
(ng/ml) (TBC/mI) (LCQ/mI) (%) (ng/ml)
Penicillin 12 e | 35x104 15 ELISA 1
Tetracycline 18 o | 28x104 22 HPLC 0.5
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15 x Biological
Sulfonamides 9 1‘0,\5 4.0 x 10"4 10 test 5
(Delvotest)
Amoxicillin 14 e | 30x10M 18 GC-MS 0.1
Control
(without — 2.0 1.2 x 10°5 0 — —
o 1075
antibiotics)
Legend:

CFU/ml — colony forming units per milliliter

ELISA — enzyme immunoassay

HPLC — high performance liquid chromatography

GC-MS — gas chromatography with mass spectrometry

Milk with antibiotic residues showed a significant decrease in the number of beneficial microflora,
including lactobacilli and bifidobacteria, which leads to a disruption of the microbiological balance. At
the same time, a tendency towards an increase in antibiotic-resistant bacterial strains, such as
Staphylococcus aureus and Escherichia coli, was revealed. These data confirm the danger of the long-
term presence of antibiotics in milk, contributing to the development of antibiotic-resistant
microorganisms, which is consistent with the studies of Petrova et al. (2021).

Organoleptic changes

Table 3 — The effect of various antibiotics on the enzymatic activity and organoleptic parameters of
mare's milk

Antibiotic Concentration ITag:tase I__i_pase Organoleptic Notes
type (ng/ml) activity (%) | activity (%) changes
Penicillin 10 80 79 Bitter taste, slight S_ignif_igant
odor inhibition
Tetracycline 15 75 70 Ms_t allic hue, Decreasgd_
itterness enzyme activity
Sulfonamides 20 85 78 Minor changes Minimal effect
Amoxicillin 12 78 74 Bitter taste Moderate effect
Control
(without - 100 100 None —
antibiotics)

Antibiotics affected the taste and aroma of milk. Samples with a high antibiotic content were
characterized by a bitter taste and a specific metallic tint, which reduced the consumer qualities of the
product. Changes in the color of milk were also observed - it acquired a slight yellowish tint. These
changes negatively affect the perception of milk by consumers and limit its use in the food industry.

Risks to consumer health

The presence of antibiotic residues in mare's milk poses potential risks to human health. The
possibility of allergic reactions, disruption of normal intestinal microflora, as well as the formation and
spread of antibiotic-resistant bacteria are highlighted. Children, the elderly and people with weakened
immunity are especially vulnerable. Thus, the problem of antibiotic resistance is becoming a global threat
that requires control at all stages of production and sale of dairy products.

Efficiency of antibiotic control methods

Analysis of the control methods used showed that biological tests, despite their simplicity, have
limited sensitivity and may not detect low concentrations of antibiotics. Enzyme immunoassays (ELISA)
provide higher specificity, but require equipment and qualified personnel. Chromatographic methods
(HPLC, GC-MS) are the most accurate and sensitive, allowing identification and quantitative
determination of a wide range of antibiotics even in low concentrations. The introduction of biosensor
technologies can significantly speed up the control process and increase its efficiency, which makes them
promising for mass use.

Conclusion. The results of the study showed that the use of antibiotics has different effects on the
quality of mare's milk depending on the breed characteristics of the horses. The Kazakh breed
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demonstrated higher resistance to residual concentrations of antibiotics, which was manifested in the
preservation of enzymatic activity and stability of the microbiological composition of milk. This may be
due to the adaptation of Kazakh mares to extreme natural conditions and a more balanced metabolism,
which contributes to more efficient elimination of antibiotics.At the same time, the Kushum breed
showed a higher accumulation of antibiotics in milk and a marked decrease in the activity of enzymes
such as lactase and lipase, which negatively affects the technological properties of milk and the
fermentation process, which is important for the production of traditional products such as kumiss. Lower
resistance of microflora and the emergence of antibiotic-resistant strains can pose a threat to the health of
consumers, as well as complicate further processing of milk. The organoleptic changes identified in the
Kushum breed, including the appearance of a bitter aftertaste and color change, indicate the need for strict
control over the use of antibiotics and compliance with regulated withdrawal periods before using milk in
the food industry. The data obtained are consistent with the results of previous studies demonstrating the
effect of antibiotics on microflora and enzymatic processes in dairy products of various types (lvanova et
al., 2019; Petrov et al., 2021). At the same time, the role of breed differences in the accumulation and
metabolism of antibiotics is a promising area for further research. The practical significance of the study
is that taking into account breed characteristics allows optimizing animal treatment regimens and
increasing the safety of dairy products, and also contributes to the development of more accurate methods
for monitoring residual antibiotics in mare's milk.The presence of antibiotics in mare's milk has a
significant negative impact on its quality, including a decrease in enzymatic activity, disruption of the
microbiological balance and deterioration of organoleptic characteristics. These changes reduce the
technological value of milk and limit its use in the food industry. Moreover, antibiotic residues pose a
serious threat to consumer health, contributing to the development of allergic reactions and the formation
of antibiotic-resistant microorganisms.

To ensure the safety and high quality of mare's milk, it is necessary to introduce comprehensive
monitoring of antibiotic residues using modern analytical methods, such as enzyme immunoassay and
chromatographic technologies. Particular attention should be paid to strict compliance with veterinary
standards and regulations for the use of antibiotics in animal husbandry. Further research should be aimed
at developing more sensitive and rapid control methods, as well as studying the mechanisms of influence
of various antibiotics on the biochemical and microbiological properties of mare's milk. This will improve
the quality of products and reduce the risks to consumer health. As a result of the analysis of literature
and experimental data, the following conclusions were made:

Antibiotics significantly affect the enzymatic activity of mare's milk. Residues of penicillins,
tetracyclines and other antibiotics lead to the inhibition of key enzymes such as lactase, lipase and
proteases, which negatively affects the technological processes of milk processing, especially in the
production of fermented milk products and kumiss.

The presence of antibiotics disrupts the microbiological balance of milk. The number of beneficial
microorganisms - lactobacilli and bifidobacteria - decreases, which reduces the probiotic properties of
milk. At the same time, the risk of developing antibiotic-resistant strains of pathogenic bacteria increases,
which can lead to the spread of antibiotic resistance and poses a serious threat to the health of animals and
humans.

The organoleptic properties of milk deteriorate under the influence of antibiotics. Changes in taste
(bitter taste, metallic tint), smell and color occur, which reduces the consumer appeal of the product and
limits the possibilities of its use in the food industry. Consumption of milk containing antibiotic residues
is associated with risks to human health. These include the development of allergic reactions, disruption
of normal intestinal microflora, and the promotion of the formation and spread of antibiotic-resistant
microorganisms, which poses a threat to public health.

To ensure the safety and high quality of mare's milk, comprehensive monitoring of antibiotic
residues is necessary. The most effective control methods are modern enzyme immunoassay and
chromatographic methods that allow identifying antibiotics with high accuracy and sensitivity.

Strict compliance with veterinary standards and rules for the use of antibiotics in horse breeding is
a prerequisite for preventing milk contamination with drugs. The introduction of new, more sensitive and
rapid control technologies will help improve product quality and protect consumer health. A promising
area of further research is the development of biosensor and nanotechnological methods for detecting
antibiotics, as well as studying the mechanisms of the influence of various antibiotics on the biochemical
and microbiological parameters of mare's milk. This will allow timely detection and prevention of drug
residues in dairy products.
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TYWUIH

Byn 3eprreyie aHTHOMOTHK KaJJABIKTAPbIHBIH OWE CYTIHIH camachlHa ocepi, OHBIH IIIHJE
(bepMeHTaTHBTI  O€JNCEHAUITIHIH, MHUKPOOHONOTHSUIBIK  KYPaMBIHBIH  JKOHE  OpraHOJICIITHKAJIBIK
KOPCETKIITEePiHiH o3repyi 3epTreii. [leHnnnmmmaaep MeH TeTpaluKIMHACD CUSKThI aHTUOHMOTHKTEPIIH
00JIybI CYTTIH HEri3ri pepMEHTTEPIHIH TEXKETyiHEe, MUKPOOHOIOTHSUIBIK TETe-TCHIIKTIH OY3bLTybIHA )KOHE
OHIMHIH JJoMi MEH XOII MIiCTI KacHETTEepiHIH HamlapiayblHa OKEJIeTiHI aHbIKTaJAbl. TYTHIHYIIBIIAPABIH
JCHCAyJbIFbIHA BIKTUMaJl KayilTep, COHBIH IMIiHJE AaHTHOMOTHKTEPre TO3IMIUNIK MEH aIeprUsIIbIK
peakiusIapAblH AaMybl TaJlKbUIaHAAbl. AHTHOMOTHKTEPAl OaKbLIayblH 3aMaHayd OJICTEpiHE IOy
JKYpri3ijieni, OHbIH ilIiHAEe OWONOTHSIIBIK, (EPMEHTTIK MMMYHIBIK Tanjay >XoHE XpOoMaTorpadusIIbIK
ChIHAKTap. AJIBIHFaH JiepeKTep TYTHIHYIIBUIAPBIH KAYIilCI3AiriH KaMTaMachl3 Ty )oHE OHIMHIH >KOFaphl
camajblK culaTTamMajapblH caKTay YLIiH Oue CYTiHIH KYpaMbIHJIaFbl aHTUOMOTUKTEPAIH MOJIIEPiH KaTaH
Oakpulay KaKETTIriH kepceredi. Makamaga Ka3ak »OHE KOIIIM JXBbUIKbl TYKBIMIAPBIHBIH Oue CYTiHIH
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carachlHa ~ aHTUOMOTHKTEPIIH  OcepiH  CalbICTRIpMANIBI  Typle  3eprrey  OepinreH.  CyTTiH
AHTUOMOTHKTEPIIH KAIABIK KOHIICHTPANWACH  (MCHUIWIINH JKOHE  TETPAIMKIINH),  OJapJIbIH
¢depMeHTaTHBTI  OenceHpinirine ocepi (1akrasza, JWmas3a), MHUKPOOHOJNOTHSUIBIK KOPCETKIlITepi
(MUKpOOTApABIH JKAIIBI CaHBI, JJAKTOOAKTEPUSIAPIBIH KYPaMbl), CYTTIH OPTaHOJICITHKAIBIK KaCHETTEPi
tannanrad. Ka3ak TYKBIMBIHBIH CYTi aHTUOMOTHKTEPHIIH a3 KaJABIFBIMEH, MHUKPOQIOPAHBIH >KOFaphl
TO3IMIUIINIMEH JKOHE MUHHMMAJJIBI CEHCODPJBIK ©3repiCTEPMEH CUIATTANIATBIHBI aHBIKTANABL. KerriM
TYKBIMBIHIA (pepMeHTTIK OEJCeHIUNKTIH HEFYPIbIM alKbIH TEeXENyl >KOHe OpTaHOJEHTHKAIBIK
KaCHeTTepiHIH OY3bUTYhI IperapaTTap/IslH Oipe Jo3aapblHia aHbIKTAIbl. AJTBIHFAH HOTHKENEP CYTTI
Omenepai BeTepUHAPWSIIBIK KOJJAy Ke3iHAE JKOHE OHIM camachlH Oakpuiay Ke3iHAe TYKBIMIIBIK
epekuienikTepin eckepy KaxerTirin kepceredi. ELISA, HPLC sxoHe OuotecTTepli KONIaHY apKbUIBI
KaJIJIBIK aHTHOMOTHUKTEP I OaKbLIay 9/1iCTEPi YCHIHBLIFAH.

PE3IOME

B HacTosimell paboTe McClenoBaHO BIMSHUE OCTAaTKOB aHTUOMOTHKOB Ha KauecTBO KOOBLIBETO
MOJIOKa, BKJIIOYas W3MEHEHHs (EPMEHTAaTUBHOH aKTUBHOCTH, MHKPOOMOJOrMYECKOTO COCTaBa H
OpPraHOJICITUYECKUX XapakTePUCTUK. BBIABIEHO, YTO MPHUCYTCTBHE AaHTHOMOTHKOB, TaKMX Kak
NECHULWUIMHBl ¥ TETPALMKIMHBL, NPUBOAMT K WHTHOMPOBAHMIO KIIOUEBBIX (HEPMEHTOB MOJIOKA,
HapyIICHUI0O MHKPOOHOJIOTHYECKOr0 0OajaHca M YXYALUICHUIO BKYCOBBIX M apoOMaTH4eCKUX CBOWCTB
npoaykTa. PaccMOTpeHBl NOTEHLMANbHBIE PUCKH IJIS 3[0pOBbsl MOTpEeOMTENEH, BKIOYAs pPa3BUTHE
AQHTHOMOTHKOPE3UCTEHTHOCTH M ajjieprudeckue peakuuu. [IpoBemeH 0030p COBPEMEHHBIX METOIOB
KOHTPOJIS aHTHOMOTHKOB, BKIIFOYas OWMOJIOTMYECKHE, UMMYHO(PEPMEHTHBIE M XpOMarorpaduueckue
TecTbl. IlomydyeHHBIE NaHHBIE CBUAETEIBCTBYIOT O HEOOXOAMMOCTH CTPOTOr0 KOHTPOJSI COICPIKAHUS
AHTHOMOTHKOB B KOOBUTBEM MOJIOKE IJIsi oOecrieueHHs Oe30MacHOCTH MOTpeOHTenell W COXpaHeHUs
BBICOKMX KayeCTBEHHBIX XapakTepUCTUK MpPOAYKTa. B cTaTke NpeAcTaBIEHO CPaBHUTEIBHOE
UCCIICIOBAHNE BJIMAHUS aHTUOMOTHKOB HAa KadeCTBO KOOBLIBEIO MOJIOKA Y Ka3aXCKOM M KYIIyMCKOH
nopoj Jnomanei. IlpoaHanmu3upoBaHbl OCTATOYHBIC KOHIIGHTPAIMM AHTUOMOTHKOB (IIEHULWJUIMHA |
TETPaNWKINHA), UX BIMSHUE Ha (epMEHTATHBHYIO aKTUBHOCTH (JIaKTa3a, JINIa3a), MUKPOOHOJIOTHIECKHE
nokazarenu (oOiiee MUKPOOHOE YHCIIO, COJACpKAHME JIAaKTOOAKTEpHii), a TaKkKe OpraHOJCTITHUECKUE
CBOICTBa MOJIOKAa. YCTaHOBJIEHO, YTO MOJIOKO Ka3aXxCKOHW IOpOMbI XapaKTepu3yeTcs Ooliee HU3KUMHU
OCTaTKaMHM AaHTHOMOTHKOB, BBICOKOH YCTOWYHMBOCTBIO MHKPOQUIOPHl XU MHUHHMMAIBHBIMU CEHCOPHBIMH
U3MEHEHUsIMH. B TO BpeMsl Kak y KyHIYMCKOH HOPOABI BBISBICHO OoJiee BBIPAXKCHHOE MHIMOMPOBAaHUE
(epMEHTATUBHOM aKTUBHOCTH W HAapyIIEHHE OPTraHOJENTHYECKUX CBOWCTB NPH TeX K€ I03UPOBKaX
npenapaToB. [lonydeHHbIe pe3yIbTaThl MOAYEPKUBAIOT HEOOXOJUMOCTD Y4eTa MOPOJHBIX OCOOCHHOCTEH
NpU BETCPUHAPHOM COTPOBOXKJCHHHM MOJOYHBIX KOOBUI M IPH KOHTpOJE KayecTBa MPOIYKIIWH.
[IpemnoxeHpl METOABI KOHTPOJS OCTATOYHBIX AHTHOMOTHKOB ¢ ucmoib3oBaHueM MDA, BIOXX u
OMOTECTOB.
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