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NAS RK is pleased to announce that News of NAS RK. Series of chemistry and technologies
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics to be
accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and the Arts
& Humanities Citation Index. The quality and depth of content Web of Science offers to researchers,
authors, publishers, and institutions sets it apart from other research databases. The inclusion of
News of NAS RK. Series of chemistry and technologies in the Emerging Sources Citation Index
demonstrates our dedication to providing the most relevant and influential content of chemical
sciences to our community.

KasakcmaH Pecriybniukacbl ¥nmmbiK fbiribiM akademusicbl «KP YFA Xabapnapbi. Xumusi XoHe
MeXHOI02Usi cepusiChbl» FblbIMU XypHarnbiHbIH Web of Science-miH )aHanaHraH Hyckacbl Emerging
Sources Citation Index-me uHOekcmeryee KabbindaHraHbiH xabapnaliObl. byn uHOekcmery
bapbiceiHOa Clarivate Analytics komnaHusicbl XXypHanObl oOaH opi the Science Citation Index
Expanded, the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke
Kabbinday moacerneciH Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, 6acrnawbinap
MeH Mekemerniepae KOHmeHm mepeHOiei MeH canacbiH ycbiHaodbl. KP ¥FA Xabapnapbl. Xumusi
JXKoHe mexHoroausi cepusicbl Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabiK yWiH
€eH e3eKkmi xoHe 6edendi XuMusrnbiK fblibiMOap 6olbiHWa KOHmMeHmke adandbirbiMbi30bl 6inndipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «M3eecmust HAH PK. Cepusi xumuu u mexHosoauui»
6b11 IpuHsIM 0151 uHOeKcuposaHusi 8 Emerging Sources Citation Index, o6HosneHHou eepcuu Web of
Science CodepxaHue 8 amom UHOEeKCUpoB8aHUU Haxo0umcsi 8 cmaduu paccMOMmpPeHUsi KoMraHueu
Clarivate Analytics dns danbHeliwezo npuHamus xypHana 8 the Science Citation Index Expanded,
the Socia1l Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science
rnpednazaem kKadyecmeo 8 enlybuHy KoHmeHma Ornsi uccriedoeameriel, asmopos, uddamernel u
yypexoeHul. BkrroyeHue Usgecmusi HAH PK e Emerging Sources Citation Index demoHcmpupyem
Hawy rnpuesepXeHHOCMb K Hauboriee akmyaribHOMY U 61usimesibHOMY KOHmMeHmMy Mo XUMUu4ecKum
Haykam Os1 Haue2o coobuwecmea.
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DETERMINATION OF UREA IN MILK

Annotation. The imbalance of animal feeding diets with nutrients leads to a significant over expenditure of
feed for the production of milk and dairy products and is the dominant reason for the increase in its cost. This is
the most important task of the republic - the provision of animal feed, taking into account physiologically sound
norms, according to this, animal feed is provided with nutrients. Large-scale studies of the urea content in cow
milk have been carried out in recent years in many countries. At the same time, this indicator varies in wide
aisles in milk and dairy products. The inclusion in the diet of specialized products with a small volume, high
biological value, as well as increased bioavailability, allows, thanks to a certain orientation of their chemical
composition, to promptly make adjustments to the nutrition of children and adults, providing the body with the
necessary nutritional nutrients and energy, thereby replenishing energy consumption, contributing to adequate
growth and development of the population., as well as not rational nutrition, which manifests itself in excessive
consumption of fats and carbohydrates against the background of insufficient consumption of animal proteins,
vegetable fats enriched with vegetable components (vitamins, micro and macronutrients, polyunsaturated fatty
acids, dietary fibers, etc.). The article presents the results of studies on the effect of the summer season on
the urea content in cow’s milk and provides data on the quantitative determination of urea in milk based on
a color reaction with dimethylglyoxime and thiosemicorbazide. This work presents a simpler modification
of the quantitative determination of urea in milk, based on a color reaction with dimethylglyoxime and
thiosemicorbazide.

The optimal content of urea in cows’ milk in the summer period was revealed in a sample of raw milk,
pasteurized milk, skimmed milk and whey.

Key words: urea, photoelectrocolorimeter, concentration, optical density, whole milk.

Introduction. Currently, the requirements for raw milk are constantly increasing, not only in the direction
of tightening existing indicators, but also by expanding their list. In this regard, it is increasingly difficult for
agricultural producers to achieve the result they need in the traditional way, thus, the search for new approaches
to increasing the technological value of raw milk should be recognized as a priority scientific problem.

From this point of view, the most acceptable are plant sources that have these properties, including
antioxidant ones, the use of which is possible with feed [1].

Currently, the imbalance of animal feeding diets in terms of nutrients leads to a significant overspending
of feed for milk production and is the dominant reason for increasing its cost. Therefore, the most important
task of the republic is to provide animal feed, taking into account physiologically justified norms. The diet
should include root crops and dietary supplements of industrial production. In the process of forage harvesting,
the quality of the prepared haylage and hay is monitored, in addition, much attention is paid to the genetic
improvement of the pedigree stock, as well as zootechnical accounting and artificial insemination of cows.

The most profitable for milk production are barley, oats, vetch and sunflower in the form of silage, sweet
clover, alfalfa, coarse and green fodder of improved hayfields and pastures. For the purpose of organizing
rational animal feeding, it is necessary to pay great attention to the selection of fodder crops in the structure of
feed production of each particular farm, to widely apply modern methods of effective use of nutritious diets,
taking into account the intensity and direction of metabolic processes in the body, which ultimately will allow
for more efficient use of available feed products. With balanced feeding rations, there is a real opportunity to
increase dairy productivity of cows by 20-35% and save 10-15% of feed. This will allow commodity producers
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in the current economic conditions to ensure stabilization and subsequent growth of profitability of milk
production [2].

Within the framework of solving this issue, the most appropriate way seems to be when the value of whole
milk is improved by the effect on the animal’s body of various feed additives, including certain biologically
active capabilities.

Urea (urea) - 2,6,8 trioxypurine, CSH4N40O3 colorless crystals, poorly soluble in water, ethanol, diethyl
ether, soluble in alkali solutions, hot sulfuric acid and glycerin. The end product of purine base metabolism
is formed in the liver and is excreted mainly in the urine. Its formation contributes to the excretion of purines
from the body. The products containing few purines include milk, cheese, eggs. Products rich in purines
include liver, red meat, kidneys, shellfish, crabs, women, peas. The urea acid in the milk does not belong
to the traditional indicators by which the milk of farm animals is standardized, however, this nitrogenous
metabolite is always present in it and the level of urea provides additional information about the physiological
and alimentary status of the lactating animal [3].

Urea is formed in the animal’s body from ammonia during the deamination of amino acids and is the main
source of energy metabolism of proteins and the final product of its nitrogen metabolism [4, 5]. The urea
content in milk largely depends on zootechnical factors: the month of lactation, the feed ration, the season of
the year, the health of the animal [4].

Urea is an organic compound containing nitrogen in its composition. It is synthesized in the liver gland.
It belongs to slags (nitrogenous metabolites). It is a product of the exchange of purines (nitrogen-containing
compounds), mainly entering the body with food and required by cells for metabolism. For the first time, uric
acid was found in the composition of urine and stones formed in it. That’s why it got its name. If an elevated
level of urea (uric acid) is detected during a blood test, hyperuricemia is diagnosed. This condition may be
caused by physiological or pathological factors. To determine which reason provoked the growth of urea, a
comprehensive diagnosis is carried out. If necessary, medication therapy is prescribed or lifestyle correction
measures are being developed.

A moderate amount of urea brings certain benefits to the protection of blood vessels, the normal functioning
of the nervous system, the prevention of neurological and cancer diseases. Excess of this substance is actively
excreted, the acid was found in the urine contributes together with urine.

Most often, the increased concentration of urea acid is caused by disorders that occur on the part of
the kidneys. This phenomenon develops against the background of renal azotemia, in which uric acid is
insufficiently excreted in the urine. It can also be triggered by a malfunction occurring in the hemodynamics of
the kidneys. A high level of urea is a symptom of a variety of infectious diseases - viral or bacterial pneumonia,
severe forms of influenza, typhoid fever, cholera, dysentery, jaundice leptospirosis. An increased concentration
of uric acid is also observed with the following pathologies: urolithiasis, acute or chronic kidney failure,
atherosclerosis, arterial hypertension, leukemia, gouty arthritis, malignant or benign tumors.

The disorder affects people with varying degrees of obesity, including initial intestinal obstruction, extensive
burns, Down syndrome. Hyperuricemia can occur as a result of bleeding in the upper gastrointestinal tract,
provoked by gastric ulcer or duodenal ulcer. It is often observed in lead poisoning (lead nephropathy).

Among such factors are: frequent alcohol consumption, intense physical overload, the presence of a large
amount of protein food in the diet (fish, poultry, dairy products, meat, legumes).

Other physiological causes leading to the development of hyperuricemia are significant dehydration,
adherence to certain types of diets. If uric acid increases against the background of these factors, there is often
no need for medical treatment. To normalize such an indicator, it is enough to make the necessary adjustments
to the daily routine.

If the concentration of urea increases slightly and is due to physiological phenomena, negative symptoms
may be absent. Sometimes they manifest themselves slightly and completely disappear after correcting the
diet, giving up bad habits and excessive loads.

A significant increase in the level of uric acid provokes unpleasant symptoms that manifest: pain in the
joints, formation of ulcers on the skin, frequent rises in blood pressure, urinary problems, heart rate failures,
the presence of hard-to-remove plaque on the teeth, increased fatigue, the decline of strength and constant
weakness.

The occurrence of such conditions requires mandatory referral to a specialist for a thorough medical
examination and the appointment of an effective treatment course.

It is impossible to make a definite diagnosis based on an increase in urea alone. To find out the cause of the
problem and develop effective measures to eliminate it, advanced diagnostics is required.

Other procedures are also provided:
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Biochemical blood analysis. In addition to the abnormal level of urea, the study allows you to detect possible
inflammatory markers, determine the concentration of creatinine.

Urine examination. In case of kidney damage, the density of urine changes, protein and red blood cells are
found in its composition

That is why the indicators of the first two weeks of lactation cannot be used to interpret feeding.

Urea in milk is an indicator for checking the availability of nitrogen, the basis of crude protein, to the
microorganisms of the rumen. The urea content below 15 mg /100 ml of milk indicates a significant nitrogen
deficiency in the rumen. This limits the activity of rumen microorganisms, which reduces feed consumption
and, as a result, milk productivity.

The optimal urea content in milk is about 25 mg/100 ml. Urea of more than 30-35 mg/100 ml indicates an
excess of nitrogen and crude protein in the rumen. At the same time, nitrogen exchange is overloaded.

The amount of urea in milk reflects the indicator of nitrogen balance in the rumen, which is used in the
preparation of the diet. The value of the nitrogen balance in the rumen (RNB, BAR) from 0 to 10 g corresponds
to the urea content at the level of 20-25 mg / 100 ml.

The genetic potential of a cash cow can be revealed only with good feeding. The productivity of a healthy
cow is relatively high in the first two to three weeks of lactation, even with a lack of nutrients. With good
feeding, the decrease in productivity occurs smoothly. Conversely, if the feeding is insufficient, the milk yields
decrease sharply. Therefore, tracking the lactation curve allows you to control feeding.

The average monthly decline in milk production per day is taken as a unit of measurement. To do this,
cows that calved at approximately the same time and have approximately the same productivity are grouped
together. Data is collected and analyzed for this group. The most important data will be from the first 4 control
milking sessions. If productivity decreases by more than 4 kg during the month, then feeding must necessarily
be improved. The norm is a decline in productivity at the level of 2-3 kg.

Regardless of the lactation curve, changes in productivity are affected by the quality of feed and feed
palatability. And always the fluctuations of milk yields are affected by a sharp change of feed (change of
meadow, new grass silage, etc.).

The fat content in milk characterizes, first of all, whether the necessary structure of the diet is provided.
Since acetic acid, formed in the rumen, is mainly responsible for the formation of milk fat, and it is synthesized
from vegetable fiber, it is the sufficient content of hay, haylage, straw in the diet that is responsible for the
normal level of fat in milk (control of the ratio of bulky to concentrated feeds, the amount of feed consumed).

In the first weeks of lactation, the fat content shows whether the animal receives enough energy. Usually,
the fat content decreases very sharply from 1 to 4 weeks of lactation, then decreases a little more by 10 weeks.
After that, the fat index begins to gradually increase, and this lasts until the launch itself, which indicates that
the animal begins to replenish fat reserves.

A high fat content (usually more than 5%) in the first 2-4 weeks after calving indicates an intensive
mobilization of fat from the cow’s body. Often these animals simultaneously have a low protein content in
milk (less than 3.1%). This signals a possible ketosis of the animal. As a rule, older animals with very intensive
metabolism suffer from this. But animals that have been overfed in previous lactation and during deadwood
can also react in this way. Usually, the milk yield of such cows rises very sharply in the first weeks of lactation,
but they eat little feed. The peak of such ketoses occurs between 3 and 5 weeks of lactation.

Low fat content may be a suspicion of acidosis, usually due to an insufficient structure of the diet (in the
first weeks of lactation, often due to too rapid increase in the proportion of concentrates or insufficient feed
intake in general). A significant reduction in fat in individual animals by more than 0.4% between two control
milkings and a fat-to-protein ratio below 1.0 may be evidence of acidosis.

The air temperature in the cowshed above 27°C in combination with high humidity is the reason for a
decrease in the fat index (for the whole herd) by 0.2-0.5%. Also, the fat content may decrease with health
problems (liver diseases, parasites, diarrhea, hoof diseases, hormonal disorders).

Since urea passes the Blood-mammary gland barrier almost freely, there is a clear correlation between its
concentration in blood and milk. An increase in the level of urea in the blood in renal pathology should lead to
an increase in its content in milk. In this sense, the proposed method can find applications in the dairy industry
on the other hand, the reduced content of urea in milk indicates a known protein deficiency in the diet. In
addition, dilution and falsification of commercial milk will necessarily lead to a decrease in its level [6].

Large-scale studies of the urea content in cow milk have been carried out in recent years in the United States
of America. At the same time, this indicator varies in wide aisles from 80 to 250 ml/l [7]. In a small volume,
similar studies were carried out in Russia in 2000, A.V. Khramtsov, N.I. Bulatov worked on determining the
amount of carbamide in milk.

71



OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

The requirements for raw milk are constantly increasing, the reasons are not only in the direction of
tightening existing indicators and standards, but also due to the expansion of milk types. In this regard, it
is increasingly difficult for agricultural producers to achieve the desired result in the traditional way [8].
Therefore, the search for new products in the issue of increasing the technology value of raw milk should be
recognized as a priority scientific problem [9]. In connection with this problem, the authors propose a simpler
modification of the quantitative determination of urea in milk, based on a color reaction with dimethylglyoxime
and thiosemicorbazide [10].

Methods and materials. 20 milk samples were used for the object of the study; fresh collected from the
store, skimmed whey, etc. Analysis technique: 0.2 ml of milk is brought to 2.0 ml with distilled water, 1%
dimethylglyoxy solution 0.025% thiosimicorbazide solution in 25% sulfuric acid, 1m molar urea solution.
Equipment: water bath (about 100°C): photoelectrocolorimeter CORK-3 or CORK-2.

After mixing, it is incubated in a well-boiling water bath for 18-20 minutes. At the end of boiling, the sample
is cooled and filtered through a paper filter to determine fat and denatured milk proteins that create significant
turbidity. Transparent purple filtrate by colorimetric analysis in the range of 530 nm in a 5 ml cuvette. To
convert the optical density into mol/l or ml/l of urea, a calibration curve is constructed. In compliance with the
standard milk analysis condition, the following calculation formula was used: C = 3.5E, mmol/L C = 210E,
mg/l, where C is the concentration of urea in the milk sample, E is a unit of optical density at 530 nm in a 5
mm cuvette.

Results. Only 20 samples were found: fresh milk, pre-packaged milk from the store and skimmed whey.
The results are presented in in table 1.

Table 1- Urea content in milk from various dairy products.

Product Number of samples Urea content
Raw milk 11 113+56
Pasteurized milk 6 76£13
Skimmed milk 2 36+4
Theserum 1 8

As can be seen from the table data, the highest urea content was found in a sample of raw milk (113 £ 56
ml/l). The lower level in pasteurized milk from urea evidently indicates some dilution of the original raw milk.
Partial hydrolysis of urea during heat treatment is also possible, although it is a chemically stable substance.

Attention is drawn to the low content of urea in serum, which is associated with its enzymatic hydrolysis or
urease of fermented milk bacteria.

Conclusion. The obtained data are at the level of the lower limit of the results of the American authors
(140 £ 40mg/1). Perhaps this is due to a more balanced protein diet of American cows and constant monitoring
of urea in milk will allow timely adjustment of feeding diets, eliminate metabolic disorders in animals and
receive high-quality milk with all technologies. It is recommended to determine the quality indicators of milk
in breeding laboratories within the schedule of control milking to obtain the most reliable results.

Cakuena 3.5K.!, Joameip3aeBa P.H.!, bopan6aesa T.K."", 96im ’K.A?, Kyman H.I.!

'Kasak YITTBIK arpapIislK 3epTTey yHuBepcuteTi, Anmarsl, Kasakcran;
M. ©ye3oB atbiaarsl OHTycTiK Kasakcran yausepcurteri, lIpiMkent, Kazakcran.
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KbLJIABIH &KA3 ME3TTJIIHAE CYTTEI'T MOYEBUHAKBIIIKbIJIBIH AHBIKTAY

AnnoTanus. XKanyapnapapl a3bIKTaHABIPATHIH KOPEKTIK 3aTTap/IbIH TEHI'€PIMCI3IITi CYT IIEH CYT OHIMIEPiH
OH/IIpyTe a3bIKTHIH [IIaMaJIaH THIC TYTHIHBLTYBIHA OKEJIe]Ii dKOHE OHBIH KYHBIH apTTHIPY/ILIH 0acThl ce0e01 O0IbII
Ta0bITa IRl byl pecmyOmukaHbIH MaHBI3IbI MOCENIETEPiHIH O0ipl — QU3NOIOTHSITBIK HETI13eITeH HOPMaTapabl
€CKEepe OTBIPHII, JKaHyapiapblH KeM- Me0iH KamTamachi3 eTy. CHbIp CYTiHJIErT MOYEBHHA KYPaMbIH KCH
ayKbIMJIBI 3€pTTEY COHFBI JKBUIIAPHI KONTETeH ejiepae Kyprizingi. CoHbIMEeH Karap, OyJ1 KOpCeTKIlll CYT TieH
CYT OHIMJIEPIHIH KypaMblHa ©3epicTep albll Kelai. A3 MeJIepAeri )KoFapbl OMOIOTHSITBIK KYHABUIBIFBI 0ap,
COHJIali-aK OMOKETIMIUIITI KOFaphl OHIMIEPl KOCY apKbLIbl OJAPJABIH XUMHUSIBIK KYPaMbBIHBIH Oenrimi Oip
OarpIThIHA ©3Tepyi Oamanap MEH epeceKTep IiH TaMaKTaHybIHA ITalIajIbl OCEPIIePiH TUTI3yTe, OOMBIHA KAXKETTI
KOPEKTIK 3aTTapMEH XKOHE HHEPrHsIMEH KaMTaMachl3 €Tyre, OChLIAHIla DHEPTrHs IIBIFBIHBIH TOJBIKTHIPYFa
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MYMKIHJIK O6epeaitin 3atT Oonbin Tadbuaasl. CoHai-ak ar3afa akybI3ap, Maiiap, Kemipcynap KeTKiJiKci3
TYTBIHBUTYBI AsICBIH/IA, KOMIpCYyJIapAblH IIaMajaH ThIC TYTHIHBUIYBIHAH KOPIHETIH palroHANAbl TaMaKTaHy
eMecC, COHJBIKTAH OCIMJIIK KOMIIOHEHTTepiMEeH OaWbIThIIFAH OCIMIIK Mainapbl (BUTAMUHAEP, MUKPO JKOHE
MaKpO3JIEMEHTTED, MONUKAHBIKIIAFaH Mai KbIIIKbUIIAPHhI, TAFaMJIBIK TAIIBIKTAp JKOHE T.0.). KOCBLIAIBL.

Maxkanana cubIp CYTIHIETI MOYEBHHAHBIH KYpaMbIHA Ka3Fbl MayCBHIMHBIH dCEpi Typalslbl 3epTTeyIepAiH
HOTHDKEJEepl KENTIPUITeH KOHE JUMETHINIMOKCHM, THOCEMUKOPOA3HIIEH TYPJI-TYCTI peaKIiHsFa
HETi3/IeJITeH CYTTEeTi MOYEBMHAHBIH CAH/BIK aHBIKTAMACHl aHBIKTAIFaH. byJl KYMBICTa JUMETHITIIHOKCUM
MEH THOCEMUKOPOA3UITIH TYPJIi-TYCTI PeaKIMIChIHA HETI3CJTeH CYTTErlT MOYMBUHA MOJIIIePIH aHBIKTAY/bIH
KaparnaibiM MOIU(DUKAIIUSACKHI KeTIPiITreH.

JKa3 MaycChIMBbIHJIa CHBIP CYTIHJETI MOYCBUHAHBIH OHTANJIBI MOJIIIEPI IIMKI CYT YJTICIHIE, TACTePJICHIeH
CYTTE, MalCBI3 CYTTE KOHE CapbICyJa aHBIKTAJIBI.

Tyiiinai ce3nep: ModeBuHa (kapOamu), HOTOIITEKTPOKOIOPUMETP, KOHIICHTPAITHS, OTITUKAIBIK THIFBI3IBIK,
K] CYT.
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ONPEJIEJIEHUE MOYEBHWHBI B MOJIOKE B JIETHUI NNEPUO/JI TOJIA

AnHoranusa. HecOanaHCUpOBaHHOCTh PAIlMOHOB KOPMIICHHUS KHBOTHBIX C MUTATEIbHBIMHU BEIIECTBAMHU
MPUBOJUT K 3HAYUTEIHLHOMY TIepepacxoly KOPMOB Ha IMPOM3BOACTBO MOJIOKA U MOJIOYHBIX MPOIYKTOB U
SIBIISIFOTCSL IOMUHUPYIONICH TPUYMHON YBEIMYCHUS €r0 ce0SCTOMMOCTH. DTO SBIISICTCS BXKHEUIIICH 3a1a4eii
pecnyOnukn — o0ecrieueHue JKUBOTHBIX KOPMOB C y9€TOM (PU3NOJIOTHIECKIX 000CHOBAHHBIX HOPM, 10 STOMY
npeaycMarpuBacTCsa KOPM Ha KMBOTHBIX NHUTATCJIbHBIMU BCIICCTBAMMU. H_[I/IpOKOMaCHITa6HI)Ie HUCCIICAOBaHUA
COZIepKaHHsI MOUCBHHBI B MOJIOKE KOPOB BBIIOJHEHEHBI B MOCCIHUE TOABI BO MHOTHX CTpaHax. [Ipu 3Tom
,ZIaHHBIfI [I0KAa3areslb KOJIEOIETCS B MHUPOKUX NpuACIax B MOJIOKE M MOJIOYHBIX HPOAYKTax. Bxirouenne B
paIoH CIeNUATH3UPOBAHHBIX MPOJIYKTOB, 00JIaJar0IIUX HEOONBIINM 00BEMOM, BBICOKON OHMOJIOrMYECKOMH
[EHHOCTHIO, & TAK YKe TIOBBIICHHOW OMOJI0CTYTHOCTHIO, TO3BOJISET OJIaroapsi onpeeICHHOW HalTpaBIeHHOCTH
X XUMHUYECKOT0 COCTaBa OINCPATUBHO BHOCUTH KOPPECKTUPOBKU B MUTAHUC ILCTGI\/'I " B3pOCIIbIX, OGCCHG‘II/IBaH
OpraHu3M HEeOOXOJMMBIMHU THIIEBBIMH HYTPUCHTAMH U JHEPTUEH, TeM CaMbIM BOCIIOIHSIS SHEPro3aTparsbl,
CHOCOOCTBYSI aJICKBATHOMY POCTY M PA3BUTHIO HACEJICHHUA., & TAK )K€ HE PALMOHAJILHOE MHMTAHUE, KOTOpas
MPOSIBISIETCST B M30BITOYHOM IOTPEOJICHHH XUPOBU YIVICBOJAOB Ha ()OHE HENOCTATOYHOTO MOTPeOIeHUs
JKHUBOTHBIX OCIIKOB, PACTHUTENILHBIX JKUPOB, OOOTAIEHHON pPACTUTEIBHBIMA KOMIIOHEHTAMHU (BHTAMUHBL,
MHKPO U MAKpPO3JICMCHTBI, MOJIMHCHACBINICHHBIC KUPHBIC KUCJIOThHI, NMUIICBLIC BOJIOKHLI U T.I[.). B craTtbe
MPE/ICTABICHBI PE3YIbTAThI HCCIICAOBAHUI IO BIMSHUIO CE30HA JICTHETO TIEPHO/IA HAa CONIEPKAHNE MOUCBUHBI
B MOJIOKE KOPOB M NPHUBCACHLI JaHHBIC KOJUYCCTBCHHOI'O OMPCACIICHUA MOYEBUHBI B MOJIOKES, OCHOBAaHHOI'O
Ha IIBETHOH peakuy ¢ JUMETWITTHOKCUMOM M THOCEMHUKOpOa3umoM. B manHOW paboTe mpuBeeHb! Oolee
mnpocTas MO)II/I(bI/IKaIII/ISI KOJIMYECTBCHHOI'O OIPEACICHUA MOYCBUHBLI B MOJIOKEC, OCHOBAHHYIO Ha HBCTHOI;‘I
PeaKIuu TUMETHIIITHOKCUMOM U THOCEMUKOPOA3HUIOM.

BhIsIBIICHO ONTHMATBHOE COJIEp)KaHNEe MOYCBHHBI B MOJIOKE KOPOB B JICTHHUIl MEPHUOJ B 00OpasIie ChIPOTo
MOJIOK, TACTEPU30BAaHHOM MOJIOKE, 00E3>KUPEHHOM U CHIBOPOTKE.

KioueBble ciioBa: ModeBuHaA (kKapOammu[), (OTOIIECKTPOKOIOPUMETp, KOHIICHTPAIHSI, ONTHUYCCKas
IUIOTHOCTb, IIETBHOE MOJIOKO.
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90-s1eTue akanemnka HanuonaabHou
akajgemun Hayk Pecnyosmku Ka3zaxcran

E.A.BEKTYPOBA

Hcnonnunoce 90 jeT co aHA poxIAeHUS U 65 JIET Hay4YHO-
MEearorHuecKoil 1 OOLIECTBEHHON AEATENIFHOCTH HW3BECTHOTO
YYEHOTO0 B 00J1aCTH (PU3HUYECKON XMMUHU BEICOKOMOJICKYIISIPHBIX
coenunenuit, akagemuka HAH PK, naypeara ['ocynapcTBeHHON
npemun Kaszaxcrana, 3acimyKeHHOro JesATesss HaykKH U
TexHukn Pecny6onukn Kasaxcran, 7okTopa XMMHYECKHUX HayK,
npodeccopa Ecena AbukeHoBrn4a bekTyposa.

E.A. Bexrypos ponuics 14 nexadps 1931 rona B . Tamkenre.

B 1949 romy oH mocTynuia Ha XUMHYECKHH (aKynbTeT
Kazaxckoro rocyqapcTBEHHOrO YHUBEPCHUTETa, TIAE 3areM
oOyuascs B acnupantype. B 1958 1. 3ammutun kanauaaTckyo, a
B 1972 . — MOKTOPCKYIO AiccepTanuu, B 1976 1. eMy IpHCBOCHO
yueHoe 3Banue npodeccopa. C 1958 1. mo 2009 r. on padoran
B Uncturyre xummnueckux Hayk AH KazCCP, rae mpomen myTe OT MJIAJIIEr0 HAy4HOTO COTPYAHHKA J0
3aBeaytomero jaboparopueir. C 2010 mo 2021 romer E.A. bekrypoB paboran mpodeccopom Kazaxckoro
HarmonansHoro negarornveckoro yauBepcutera. B 1983 1. E.A. bekTypoB n30paH B WIEHBI-KOPPECTIOH/ICHTHI,

a B 2003 . — B akanemuku HannonanbHoM Akagemun Hayk Pecryonuku Kazaxcras.

OcHoBHOe HayuHoe HampasieHue E.A. bekTypoBa cBsi3aHO ¢ (yHIaMEHTaJIbHbIMU HCCIIECIOBAaHUAMU B
obnactu hU3NUYEeCcKOl XMMUH HOIMMEPOB: BOAOPACTBOPUMBIC OIUMEPHI, TOTUIICKTPOIUTHI, ITOTHaM(OTUTEI,
KOMIUJIEKCHI ~ TTOJIMMEPOB, TOJMMEpHBIE KaTajJu3aropbl, HOHOMPOBOAIINE KOMIUIEKCH, THAPOTENH,
HAHOYACTULbl METAJUIOB, cTa0win3upoBaHHble nonuMmepamu. Ilo pesynabraram ucciaenoBaHMH B M3IAHHUAX
Kazaxcrana, OnrxHero u gajabHero 3apyoexbst omyonukosaHo 6osiee 800 padort, cpenn Hux 18 nzo0pereHui,
8 0030pHBIX cTareii B )xypHanax CIIA, CCCP, Duuukionenun nonumepHbix Matepuanos (CILIA). M3nano 32
MoHorpaduu, 6 u3 Hux B OPT, SAnonun, [Tonsmre, Poccnn n 4 yae6ubIx mocoowus. [{ukim padot E.A. Bektyposa
¢ coTpyaHuKamu «BogopacTBoprMBbIe MOJMMEpPHI U MX KOMIUIEKCH B 1987 1. Ob11 ynoctoen l'ocynapcTBeHHOM
npemun Kazaxckoit CCP.

WccnenoBanus E.A. bekTypoBa MONydmyid IUPOKOE TPHU3HAHWE B HAIIEH cTpaHe W 3a PyOekoM.
[TyOGnukanuu peryaspHO HIUTHPYIOTCS B MOHOTpagHsIX U CTAaThsIX YUCHBIX OJMKHETO U JajIbHEro 3apyOesKbsl.
MUHHCTEPCTBOM HAayKH U TexHUuYeckod monutuku Poccum E.A. BekTypoB Obin BKIIIOUEH B 0a3y JaHHBIX
«JIupepsr nHayku CCCP» B uncne 6-Tu HanOoIee MUTHPYEMbIX Ka3aXCTaHCKHUX YUYeHbIX 3a meproxa 1986-1991
rr. Ha monorpaduu E.A. bextypoBa ony0nukoBaHo 47 peueH3uil U3BeCTHBIX y4yeHbIX B xypHanax CCCP,
CLIA, ©PT, Yexun, Pympinun. Pesynerare! uccnenoBanuii E.A. bekTypoBa BKJIIOYEHBI B Psiji 0T€YECTBEHHBIX
1 3apyOexHBIX MOHOTpaduii, CIPaBOYHMKOB M YYEOHBIX MMOCOOWH, a TakKe CTUMYIHPOBAIU pPabOTHl B
HEKOTOPBIX J1a0OpaTopHsixX B HAIICH CTpaHe U 3a PyOe:KOM.

E.A. BexkTypoBbIM BHECEH KpPYIHBIH BKIaJ B pPa3BUTHEC (PU3MYECKOW XHMHHU IOJIUMEPOB, CO37aHa
IIMPOKO W3BECTHAs B MHpe HayyHas IIkoja. bonbmoe BHMMaHume E.A. BekTypoB ymenseT NMOAroTOBKe
BBICOKOKBAIM(UIIMPOBAHHBIX KaapoB. [loa ero pyKoBOICTBOM 3aIlUINEHO 35 KaHIUAATCKUX U 9 JOKTOPCKHUX
JICCepTalMii, B TEUEHUE PsAJIa JIET IPOYUTaHbl Kypchl Jekunii B KazaxckoMm 1 BunbHIOCCKOM yHUBEpPCUTETAX,
KazaxckoM XMMUKO-TeXHOJOrHYecKoM HHCTHTyTe. E.A. BekrypoB — ObUI wWiEHOM CHEeLHalIn3HpOBaHHBIX
CoBeTOB MO 3amMTe JOKTOPCKUX JAHUCCEpTallui, WIEHOM Hay4yHO-KOHCYJIBTaTMBHOTO COBETa KypHala
«X¥UMHS ¥ TeXHOJOTHS BOABD (YKpanHa) U MEXAYHApOIHOTO MCCIEI0BATEIbCKOTO COBETa AMEPHUKAHCKOTO
ounorpadpuueckoro Mucruryra (CILIA).

E.A. BekTypoB HEOAHOKPAaTHO MPEACTABISUI Ka3aXxCTAHCKYIO HAayKy 3a pyOeKOM, BbIe3Kas JJISl ydacTusi
B KaueCTBE JOKJIAJAUUKa WIM YIEHAa OPTKOMHUTETa B MEKIYHApOAHBIX KOH(GEPEHUUSAX U CUMIIO3UyMax, AJIs
YTeHUS JICKIIMA W TIPOBEICHUS COBMECTHBIX pabOT B BeAyIIMX HaydHBIX meHTpax Snonmn, OPI, Yexwun,
Typuuu, Upana, l'onnanguu, [serinapun, Uranuu, Kanasr.

112



E.A. BekrypoB — 3acimyXeHHBIH Jedrenb Haykd U TexHuku PecnyOmukum Kaszaxcran (1993), maypear
TocymapctBennoit nmpemun Kazaxcrana (1987), maypear MexnyHaponHoro ¢ectuBans Xopesmu (Hpan) n
3onoroit menamun FOHECKO um. Humnseca bopa (1997) 3a Bkitag B pyHIaMEHTAIBHYO HAYKY, Jaypear MpeMUun
K.H. Carnaesa (20), naypesar ['ocynapcTBeHHOH CTHIIEHINH yUSHBIX, BHECIINX BBIAAIOLIMICS BKIIA/ B Pa3BUTHE
Hayku u TexHuku (2000), mouetHsid podeccop IlaBmomapckoro u CeMHUITaTaTHHCKOTO TOCYIapCTBEHHBIX
YHHUBEPCUTETOB, JaypeaTr OOLIeHAMOHAIbHONW He3aBucuMon npemun «Tapman» B HoMmuHaumu «Hayka»
(2003). 1o naHHBIM HE3aBHCHMOTO areHTCTBa akkpeautauuu U pedtunra E.A. bexrypos Bomén B Tom-30
JTydImux mpemnonasareneit Byzos (2017 1).

E.A. BektypoB HarpaxxieH MenaiasiMu «3a 1o0necTHbI Tpym», «Berepan Tpyna», «10 ner Koncturynun
Pecniyonuku Kazaxcrany, «65, 70 u 75 net I1oGens B Bennkoli 0Te4eCTBEHHOM BOWHE, a TAKXKE IPaMOTaMU
[Ipesunnyma AH KazCCP.

Cepaeuno no3apasisieM Ecena AbukeHoBHYa ¢ r001IeeM, )KenaeM eMy KPEIKoTo 310pOBbsl U AaTbHEHIINX
YCIIEXO0B.
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