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Feeding dairy cows with a diet with a crude protein content of 10.7% of dry matter led to an increase in
the urea content in cows' milk up to 45.9 mg/ml, a change in the fat:the protein ratio in milk within 0.8:1, and
a decrease in cow resistance and, as a result, an increase in somatic cells in milk up to 302.3 thousand / cm’®

.The adjusted diet of cows’ feeding with a crude protein content of 9.9% of dry matter had a beneficial effect
on the quantitative and qualitative indicators of the milk productivity of Black-and-White cows in the
conditions of Zarya JSC. Thus, the concentration of the urea in the milk decreased up to 32.3 mg/ml, the
ratio of fat: milk protein improved within 1.06: 1, the metabolism of cows \became normal, the reSIstance of
animals increased and the number of somatic cells in milk decreased upto 164.2 thousand /em 3. It was
noted that cows in different stages of do not react equally to changes in the feeding diet. More responsive to
diet changes were cows lactating for over 201 days, i.e. in the final stages of lactation. Groups of cows
receiving 1821 grams of crude protein per day in thefeeding dietgot the best quantitative and qualitative
indicators of milk productivity, in contrast to groups receiving 2163 grams of crude protein in the diet.
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XUMUYECKUIA COCTAB MOJIOKA KOPOB, KAK UHOUKATOP MOJIHOLEHHOCTU KOPMJIEHUA

Manywa H.B. — kaHOudam cenibCKOX035UCMBEHHbIX HayK, accouyuuposaHHbIl rpogheccop kaghedpbi
mexHosioauu nipoussodcmea npodykmos xusomHogodcmea, KocmaHalickuli peauoHarbHbIl yHUgepcumem
um.A.batimypcbiHosa.

EBepmazambemosa H.H. — dokmop PhD, cm.npenodasamerib kaghedpbl mexHonoauu rpouzeoocmea
npodykmos xusomHosoOcmea, KocmaHalckuli peauoHasnbHbIl yHusepcumem um.A.balimypcbiHosa.

Kybekosa B.)K. — masucmp c.-x.Hayk, cm.nperodasamesib KagheOpbl mexHos02uu rnpoudsodcmea
npodykmos xueomHoeodcmea, KocmaHatckul peauoHarnbHbIl yHusepcumem um.A.balimypcbiHosa.

Cmaunosa M.H. — obydarouwjutica GokmopaHmypbl o0bpa3osamesibHoU mnpozspammbl 8D08201 —
TexHomozus npoussodcmea npodykmos xueomHogodcmea, KocmaHalckuli peauoHasnbHbIU yHU8epcumem
um.A.balimypceiHosa.

KopmneHue OOUHbIX KOpO8 pauuoHOM C codepxxaHuem cbipo2o rnpomeuHa 10,7% om cyxoz2o
sewecmsa, npueesio K NMosbIEHUI0 codep)xaHusi MOYe8UHbI 8 MOJIOKe Kopog A0 45,9 ma/Mr., USMEeHeHU
coomHoweHusi xup: 6ernok 8 mosioke 6 npedenax 0,8:1, CHUWXeHUKO pe3ucmeHmHocmu Kopo8 U Kak
criedcmeue yeserludeHUr CoMamuyeckux Krnemok e mosioke 0o 302,3 mbic/cm®. OmKoppekmupo8aHHbIi
pauyuoH KopMIieHUs1 KOpog C codepxaHueM Cbipo2o rnpomeuHa Ha yposHe 9,9% om cyxoz20 eeujecmaa,
6/1a20mM80OPHO OMPa3urics Ha KONMUYECMBEHHbIX U Ka4yeCcmeeHHbIX oKa3amesnsx MOSIOYHOU npo0yKmueHo-
cmu Kopos 4epHo-recmpol nopodsb! 8 ycrosusix AO «3apsi». Tak, KOHUeHmpauusi MOYe8UHbI 8 MOJIOKE
cHu3unacb 00 32,3 ma/mn, ynyHwunocbs coomHoweHue xup: 6enok mornoka e npedenax 1,06:1, memabo-
/UM KOpOE MpUWEIT & HOPMY, MObICUNAach PEe3UCMEHMHOCMb KUSOMHbIX U CHU3UNOCH KOMUYECMEo
comMamuyeckux Krnemok 8 mosoke Ao 164,2 meic/cm®.OmmedeHo, ymo KOpOo8bl, Haxo0siuuecsi Ha pasHbIX
cmadusix nakmauyuu, HeoOOUHaKo80 peazupyrom Ha USMEeHEHUs payuoHa KopMiieHus. bonee om3abigyugbimMu
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Ha UsMeHeHuUs payuoHa bbiriu Kopoebl, nakmupyrouwue 6onee 201 OHs, m.e. 8 3aKoYumesnbHol cmaduu
nakmauyuu. [pynnbl Kopoes, nosyyarouue 8 payuoHe KopmiieHusi 1821 epamm cbipo20 npomeuHa 8 Cymku,
UMenu Nyqwue Kou4ecmeeHHble U KayecmeeHHbIe rokasamesiu MOIoYHOU rMpo0yKmugHOCMU 8 omiuquu
om epynn, Noslydaswux ¢ payuoHom 2163 epamm cbipo20 npomeuHa.

Knrouesble crnioga: payuoH KopmieHUsi G0UHbBIX KOPOE8, Chipol NpomeuH Kopma, MoYeguHa MOJIOKa,
COOmHoweHue Xup: 6es10K 8 MOJIOKE, COMamu4yecKue K/1emxku MoJIoKa.

TOJNbIK K¥HObI A3bIKTAHObIPY KOPCETKILWI PETIHAE, CUbIP CYTIHIH XUMUATbIK K¥YPAMbI

Manywa H.B. — aybin wapyawbinbifbl fbliibiMOapbiHbiH KaHOUOambl, Man wapyauwbliblifbl 6HIMOepiH
OHOipy mexHonoausicbl KaghedpachiHbIH KaybiMOacmbipbiriFaH npogeccopsl, A. balimypcbiHo8 amblHOarb!
Kocmanat eHipnik yHusepcumemi.

bepmazambemosa H.H. — PhD Qokmopbi, Man wapyawhbliibifbl ©6HIMOEPiH 6HOIpy mexHOI02usiChl
KagheOpachiHbIH ara OKbimyuwbicbl, A. balimypcbiHo8 ambiHOarbl Kocmaral eHipriik yHugepcumemi.

Kybekosa B.2K. — aybin wapyawbliibifbl fblibiIMOaPbIHbIH Ma2ucmipi, Mas wapyauwblsibifbl 6HIMOepiH
©6HOIpy mexHorioausicbl KaghedpachiHbIH ara OKbimyuwbicbl, A. balimypcbiHoe ambiHOarbl KocmaHal eHiprik
yHugepcumemi.

Cwmaurnosa M.H. — 8D08201 - Man wapyauwnblnbifbl 6HiMOepiH eHOIpy mexHonoausicbl MamaHObIfbIHbIH
dokmopaHmypa 6inim anyweicskl, A. balimypceiHoe ambiHOarbl KocmaHal eHipsiik yHusepcumemi.

KypambiHOa Kyprak 3am 10,7% KypalmbiH WuKi akybi3bl 6ap cymmi cubipriapObl asbikmaHObIpy cublp
cymiHOeai MoyesUHa MeswepiHiH 45,9 me/mn deliiH apmybiHa, cymmeai MalobiH: akybi30biH 0,8: 1 weeiHOe
e3zepyiHe, an me3imOi cubipriapOblH MeMeHOeyi XoHe COHbIH candapbiHaH cymmeai coMamuKasblK
xacywanapobiH 302,3 MbiH/eM® OeliiH apmybiHa okendi. «3aps» AK xarlalibiHOa Kapa-ana cubiprapObiH
asblKmaHObIpyFa apHasraH payuoH my3semyHe 6alnaHbiCmbl KypambiHOa WUKi akybi3bl 9,9 % Kyprak 3am
KypalmbiH cym eHimOiniaiHiH caHObIK XXeHe canarblK KepcemkiwmepiHe akcbl acep emmi. Ocbinadwa,
cymmeai Mo4yesuHa KoHUeHmpauusicbl 32,3 ma/mn OeliiH memeHAedi, MaldblH KambIHackl: Cym akbi3biHa
1,06: 1 weeaiHOe xxaKcapObl, cubipiapdbiH Memabonusmi Kanbinmsl xardatiFa opandel, MandapObiH Me3im-
Oiniai xofapbinadbl XeHe cymmeai comamukasbiK xacyuwanapObiH caHbl 164,2 mMbiH /em® deliiH a3aliobl.
JlakmauyusiHbiH apmypni ke3eHOepiHOezai cubiprnapObiH asbikmaHObIpybiHa e32epicmepae apmypiii spekem
ememiHi amarn eminaeH. A3biKmaHObIpy e3z2epyiHe kebipek warndbikkaH cublprap nakmauyusi 201 KyHHeH
acmam, siFHU flakmalyusiHbiH COHfbl Ke3eHOepiHOe. PauyuoHda KyHiHe 1821 gpamm Wuki akybi3 anambiH
cubipnap monmapel, 2163 2pamMm WuKi aKybi30bl payuoHMeH KabbinOaraH mornmapsa KapafaHOa cym
©6HOipydiH caHObIK Xo8He canasiblK Kepcemkiwmepi xakcbipak 60510bI.

TyUiHOi ce3dep: caybiH CubipiapbiHbIHa3bIKMaHObIPy PayUOHbI, WUKI a3bIKMbIK aKybl3, Cym MO4Yes8u-
Ha, MalObIH KambIHachl: cymmeai aKybi3, CymmiH cCOMamukalibiK xacywarnapbl.

Introduction. In modern conditions of keeping highly productive dairy cows, the problem of violation of
protein metabolism is quite common, which can cause a decrease in milk productivity, reproduction rates, the
occurrence of various diseases, and, as a result, early retirement of the animal.

It is possible to diagnose metabolic disorders at an early stage only by biochemical parameters of
blood, urine, milk, etc. Early diagnosis allows you to take timely measures aimed at eliminating the cause
that caused the violation of metabolic processes in the body [1, p.3-4].

Even with detailed observance of feeding norms, an analysis of the biochemical parameters of the
physiological fluids of cows is required. So, many farms in Kazakhstan still use the norms and feeding
rations proposed by A.P. Kalashnikov, focusing on the overall nutritional value of the diet in-feed units.
Although, the leading dairy enterprises of the CIS countries are already switching to NRC nutritional
standards (NationalResearchCouncil, 2001), which are based on the dry matter intake of the diet, consider
the content of neutral detergent fiber, etc.

Wecarried the studies out on the breeding farm of Zarya JSC, KostanayRegion. The farm is engaged
in breeding black-motley breed of cattle. It balanced the diet for cows for the main nutrients, it used the
feeding rate according to the reference book of Kalashnikov A.P. for cows with a live weight of 500 kg and an
average daily milk yield of 18 kg [2, p.52-53]. During the stall period, animals, according to their belonging to
physiological groups, received the same type of fully mixed diet. At the beginning of the study, dairy cows of
Zarya JSC received a diet in the following composition: haylage — 20 kg, silage — 15 kg, sweet clover and
wheatgrass hay — 800 gr., beer stillage — 2 kg, linseed cake — 2 kg, grain mixture (barley, corn) — 1 kg, bran
(wheat, peas) — 1 kg, premix — 100 gr., salt and soda 100 gr., chalk is freely available.

We analyzed the diet of lactating cows at Zarya JSC with a simultaneous assessment of the chemical
composition of milk in December 2021, which revealed an increase in the level of protein and urea in milk.
The increase in protein levels reached critical levels, at which the ratio of fat to protein was 0.8:1, which was
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a sign of approaching bovine acidosis. In this regard, the farm of JSC "Zarya" revised the diet of feeding
cows with a decrease in the proportion of concentrated feed (Table 1).

According to the content of urea in milk, it is possible to determine the direction of the animal's
metabolism. So if the level of urea is high, therefore, there is an excess of protein in the rumen, the micro-
organisms that inhabit the rumen do not absorb fully the protein, and later the protein is broken down into
ammonia. To avoid poisoning in the body, it converted ammonia into a safe form — urea. Itintroduced conti-
nuous monitoring of the level of urea in milk into the practice of animal husbandry, then, firstly, this will lead
to a balanced diet in terms of energy -protein ratio, and secondly, to saving expensive concentrated feed.

According to Aitmukhanbetov D.K., AlentaevA.S., Shamshidin A.S. “The urea content in milk can
serve as an indicator of the level of protein and energy in the diets of dairy cows, monitoring its content will
make it possible to rationally use expensive protein feed, maintain animal health and, as a result, increase
the efficiency of milk production. Deviation of the urea level from the norm may show various violations of
animal feeding” [3, p.18-19].

In KamilSiatka's, Anna Sawa'sstudieset al., the adverse effect of increasing the level of urea in milk
(from =150 to >300 mg/l) on the fertility of cows was especially noticeable in high-yielding herds (>9000 kg of
milk) [4, p.44-46].

Material and research methodology. The purpose of the study is to show the effect of the proportion
of concentrated feed in the diet of cows on changes in the chemical composition of milk of cows at different
stages of lactation.

Research objectives:

- study the diet of lactating cows, conduct a chemical analysis of feed;

- conduct a chemical analysis of cows' milk at different stages of lactation, before and after adjusting
the feeding ration;

- adjust the diet of cows based on the analysis of milk.

The object of the study was lactating cows of the black-motley breed JSC "Zarya" numbering 195
heads.

The subject of the study was individual samples of milk from cows and certain types of feed that are
part of the diet of cows.

It carried individual milk sampling out using milk meters MM-04V, installed on the milk line during the
milking of cows and allowed taking an average sample of milk from each head. It carried milk sampling out
before and after adjusting the diet of cows.

The chemical parameters of milk and feed were determined in the laboratory "Assessment of the
quality of feed and livestock products" of the Department of CCI of the NLC "A. BaitursynovKostanay
Regional University". It carried out the analysis of milk samples on an infrared analyzer MilkoScanFT1
(FOSS), according to GOST 32255-2013; the number of somatic cells in milk was determined using a
viscometric analyzer Ekomilk AMV-1-03, according to GOST 23453-2014 (p. 6). Analysis of feed for nutrient
content was carried out on an infrared analyzer NIRSDS 2500 F (FOSS) according to GOST 32040-2012.
And also with the help of classical methods of feed analysis: dry matter by drying according to GOST 27548-
97, raw ash by burning in a muffle furnace according to GOST 26226-95, raw fat by extraction in the
Soxtec8000 (FOSS) apparatus according to GOST 13496.15-2016. The content of feed units, exchange
energy, BEV was determined by the calculation method according to the formulas specified in GOST 23637-
90, GOST 4808-87, GOST 80-96, GOST R 53900-2010, and GOST 51038-97.

All digital research material (chemical and analysis of milk, feed) was subjected to biometric process-
sing. It carried statistical processing of large data arrays out using the Statistica program Ultimate academic
Bundle, version 13.3.

Research results. The type of feeding of dairy cows on the farm of Zarya JSC at the beginning of our
study leaned closer to the concentrate type. So, the share of concentrated feed from the total nutritional
value of the diet accounted for 35%, while the share of concentrates in physical weight was 6 kg or 14.6% of
the total daily weight of the feed mixture (Table 1).

Table 1 - Feeding diet for black-and-white cows

Daily provision, goal/ day
Index before after Deviations, +
dietary adjustments
Mixedgrasshaylage, kg 20 20
Corn silage, kg 15 15
Sweet clover hay, kg 04 04
Wheat hay , mixed herbs, kg 04 04
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Grain mix (barley, corn), kg 1 1

Bran (wheat, peas), kg 1 1

Flaxseed cake, kg 2 1 1
Beer stillage, kg 2 1 1
Contained in the diet:

Feed units 21,9 18,9 3
Exchange energy, MJ 2847 258,1 26,6
Dry matter, g 20108 18213 1895
Crude protein, g 2163 1821 342
Crudefiber, incl . 7860 7543 317
neutral detergent fiber, g 3732 3732

acid - detergent fiber, g 3403 3403

Crude fat, g 1108 896,1 211,9
Crude starch (BEV), g 6655 6186 469

It overloaded the feed ration used with concentrated feed. The probable reason was that according to
the norms of Kalashnikov A.P. for cows with a daily milk yield of 18 kg, 2141 g of crude protein per day is
required, and the use of 6 kg of the presented concentrates covered this need by 42% (i.e., the concentrates
provided the need for crude protein (CP) at the level of 900 g of CP).

An analysis of the used diet showed that the proportion of crude protein from the dry matter of the diet
is at the level of 10.7%, and crude fiber is within 39.1% of the dry matter. The concentration of the main
nutrients in the diet exceeded the feeding rate: by 37.5% (5.96 feed units) in feed units, by 21.9% (3608 g) in
dry matter, by 1% in crude protein (22.2 g), for crude fiber by 90.3% (3730 g) and starch by 213.1% (4530 g.)
As can be seen from the analysis presented, to balance the diet for crude protein on the farm of Zarya, we
had to go the overspending on other nutritional components. But such balancing could not affect the general
level of metabolism of cows, as can be seen from the indicators of the chemical composition of milk (Table 2).

In order to assess the effect of the level of concentrated feed on milk quality indicators more
objectively, we divided the groups of lactating cows by stages of lactation. Thus, the study was conducted on
three groups of cows: lactating for the first hundred days, the second group —the middle of lactation, from
101 to 200 days of lactation, and the third group - the last hundred days of lactation. At the beginning of the
study, milk sampling was carried out on 168 cows. After adjusting the diet, it took milk samples from 195
COWS.

Table 2 - Daily milk yield and chemical composition of milk of cows by stages of lactation

Milkcompo- Days of lactation
nents 1-100 101-200 201 and more
before after before after before after
dietary adjustments dietary adjustments dietary adjustments
Number of 103 53 16 102 45 40
cows, head
Daily milk Xtm | 17,29+0,55 | 18,14+0,75 | 13,82+1,75 | 16,75+0,42| 7,49+0,57 | 17,49+0,92
yield, kg 5 5,60 543 6,33 4,24 3,82 5,84
Cv 32,37 29,92 45,81 25,30 50,94 33,41
Mass fraction | Xm | 3,75+0,10 3,93+0,1 3,41+0.07 | 3,91+0,06 | 3,94+0,21 | 4,01+0,18
of fat, % 5 0,61 0,73 0,27 0,58 1,38 1,16
Cv 16,18 18,57 7,8 14,87 35,0 28,94
Mass fraction | Xtm | 3,79+0,11 | 3,64+0,04 | 4,14+0,02 3,840,03 | 4,41+0,08 | 3,73+0,07
of protein, % 3 0,67 0,3 0,08 0,32 0,52 0,46
Cv 17,78 8,33 2,02 8,37 11,7 12,43
SOMO, % X+#m | 9,79+0,10 | 9,67+0,04 | 9,92+0,07 | 9,9+0,03 9,5+0,22 9,78+0,07
5 0,62 0,3 0,24 0,32 1,47 0,46
Cv 6,34 3,14 2,44 3,26 15,7 4,73
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Lactose, % X+m | 5,31+0,09 | 5,14+0,05 | 5,07+0,08 | 5,12+0,03 | 4,17+0,16 | 4,96+0,09
[ 0,57 0,37 0,29 0,32 1,07 0,56
Cv 10,83 7,24 5,71 6,27 25,6 11,27
Casein, % X+m | 2,81+0,07 | 2,72+0,03 | 3,04+0,01 | 2,86+0,02 | 3,21+0,07 | 2,77+0,05
5 0,45 0,21 0,04 0,21 0,48 0,31
Cv 15,83 7,62 1,41 7,47 15,0 11,13
Lactic acid, | X#m | 0,178+0,003 | 0,174+0,01 | 0,187+0,002 | 0,181+0,01 | 0,172+0,004 | 0,175+0,01
% 5 0,02 0,01 0,01 0,01 0,03 0,02
Cv 12,68 7,15 2,92 6,02 17,2 10,69
Lemon acid, | X+m | 0,187+0,007 | 0,225+0,01 | 0,191+0,002 | 0,226+0,01 | 0,162+0,005 | 0,236+0,01
% 5 0,04 0,03 0,01 0,03 0,03 0,05
Cv 22,75 12,66 4,57 15,12 18,9 19,92
Galactose, % | X+m | 0,05+0,017 | 0,01+0,01 | 0,02+0,009 | 0,02+0,01 | -0,01+0,023 | 0,03+0,01
[ 0,11 0,04 0,03 0,04 0,15 0,07
Cv 226,5 499,31 183,4 169,9 -254.4 266,41
Glucose, % X+m | -0,04+0,029 | -0,05+0,01 | 0,01+0,012 | 0,03+0,01 | -0,15+0,17 | -0,05+0,02
] 0,18 0,08 0,04 0,07 0,17 0,12
Cv 433 165,2 4254 198,9 110 -262,11
Urea, mg/ml | X#m | 44+1,08 31,69+0,66 | 45,6+0,24 | 34,17+0,59 | 48,15+0,97 | 30,930,99
5 6,67 473 0,88 5,99 6,51 6,25
Cv 15,15 14,93 1,93 17,54 14 20,21
Somatic. X+m | 205,76+21,9 | 183,96+25, | 279,8424,16 | 166,7+11,5 | 421,2+63,4 | 141,98+8,7
cells, 5 4 8
thousand / 5 135,39 183,33 87,12 116,2 4253 55,52
¢m Cv 64,51 99,66 31,14 69,7 101,0 39,10

Analysis of the chemical composition of milk before adjusting the diet showed that the fat content in
milk is much less than the protein content. Thus, in the group of cows lactating for the first 3 months, the
ratio of fat to protein was 0.98:1, in the second group — 0.82:1, and in the group of cows lactating for the last
100 days, the ratio was 0.89:1. Cows in the second stage of lactation (which have already been inseminated
and the fetus is forming, but lactation activity is still high) respond more strongly to an increase in the
proportion of concentrated feed in the diet. In cows of the third group, the protein supplied with feed is evenly
distributed to the growth of the fetus and the formation of dairy products.

But we noted such a ratio of fat and protein in the milk of cows at Zarya JSC only at the end of 2021
when the specialists of the enterprise made an additional inclusion of concentrated feed in the diet. Thus, our
analysis of milk in 2020 showed that “in the analyzed groups of cows for all lactation periods, the average fat:
protein ratio was 1.34:1, which is the absolute norm” [5, p.50-55].

The influence of the stage of lactation on the increase in the level of concentrates in the diet was
noted, so the cows in the group from 1 to 100 days of lactation responded less to the increase in concentra-
tes in the diet, compared with the other two groups. In cows of the first group, the concentration of total
protein (and casein in particular) in milk was 0.35-0.62% less compared to the groups lactating during the
second and third hundred days of lactation, respectively.

We recorded the maximum value of the protein level in milk in the group of cows that were milked for
over 201 days, so for this group, the protein concentration was 4.41%, which is 1.21% higher than the breed
standard.

With an increased supply of concentrates, for all groups of cows, an increase in the amount of urea in
milk was noted, higher than the standards by 14-18.2 mg/ml, or 46.6-60.7%, at a rate of 30 mg/ml. At the
same time, with an increase in the duration of lactation, the concentration of urea in milk increases from 44
to 48.2 mg/ml.

Monitoring the level of urea in milk allows you to determine the protein component of the feed ration.
After all, it is known that nitrogen-containing feeds are essential sources of nutrition, the lack or excess of
which leads to adverse consequences for animals, aggravating the health of dairy cows.
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Naturally, the stages of lactation showed an increase in the number of somatic cells in the milk of
cows. So, a minimum somatic characterized cows lactating for the first hundred days at the level of 205.8
thousand/cm *, which is 74-215.4 thousand cells/cm’ less than in the second and third groups.

A detailed analysis of milk without considering the stage of lactation of cows showed that in the herd of
Zarya JSC, only one cow had a reduced amount of protein in milk at the level of 2.89% (this is a cow with the
number KZP158710280, at 2 years — apparently increased giving of concentrates, compensated by the
continued growth of the animal).

61 analyzed samples of milk, or 36.3% of cows, are characterized by protein content of 2.89 to 3.8%,
which is considered normal and indicates an adequate metabolism (metabolism process) in the animal's
body. For the remaining livestock, i.e. 107 heads revealed an increased protein content in milk, above 3.8%.
A protein index above 3.8% indicates a significant decrease in productivity. This development is closely
related to the accumulation of fat.

The observed increase in protein content in milk occurs on a par with the decrease in fat content in
milk. So out of 168 analyzed samples in 90 samples or 53.6%, we detected a lower fat content compared to
the protein content. In general, the ratio of fat to protein in the herd of Zarya JSC was 0.95:1. According to
literary sources, the ratio of fat to protein below 1.0 may be evidence of acidosis. Therefore, 90 heads might
be found to have acidosis.

In 132 heads, increased protein content in milk and a simultaneous increase in the urea content were
revealed, which can lead to the development of metritis, udder edema, cysts, stagnation, liver damage, and
loss of appetite. Ofthetotalanalyzed livestock, this amounted to 78.6%.

In connection with the above, it was revised to the diet of cows and reduce the proportion of
concentrated feed by reducing the supply of linseed cake by 1 kg and beer stillage by 1 kg.

After the diet change (in January 2022), the total nutritional value of the diet decreased by 3 feed
units, or 26.6 MJ of metabolizable energy, the decrease in crude protein was 342 g, while the share of crude
protein on dry matter the diet also decreased to 9.9% SP from DM (or 0.8% compared to the first diet).
Recalculation of the corrected diet according to the feeding norms of A.P. Kalashnikov revealed a lack of
crude protein at the level of 319.8 g.

However, milk sampling followed by milk analysis (in March 2022) showed that the use of a diet with a
content of 9.9% of crude protein in the dry matter the diet had a positive effect not only on the quality
indicators of milk but also on the quantitative indicator. Thus, the daily milk yield naturally increased in all
analyzed groups of cows: in the first group, the increase in daily milk yield was 0.85 kg (P<0.01), in the
second group — 2.93 kg (P<0.01), and the highest value noted in the third group — 10 kg (P<0.001). Since
cows with similar genetics are lactating in the herd, it is advisable to associate the differences in the level of
milk productivity that occurred over 3 months only with a change in the feeding ration. The observed situation
can be explained if we consider that in the herd with a reduction in the proportion of concentrates, the
metabolism in the body of cows normalized, acidification of the rumen caused by increased giving of
concentrates decreased, health improved and the level of productivity of cows naturally increased.

After adjusting the feeding ration, the qualitative composition of milk has changed significantly (Figure
1). Thus, the ratio of fat: protein was normalized, and in the first group it was 1.07:1, in the second group —
1.03:1, and in the third group — 1.08:1. And although this is not yet the optimal indicator, indicating a
balanced feeding (the norm is 1.2-1.5: 1), compared with the first diet, we can conclude that the metabolism
of cows comes to an appropriate state.

30

25 4 3,0 3,2 2,7
20 o Casein, %
15 _/9,7 9,6 9,9 €. 9,5 9,7 m Lactose, %
10 +
. SOMO, %
0 .

B Protein, %

before after befora after before after mFat, %
1-100 days of 101-200daysof |201 and mare days
lactation lactation of lactation

Picture 1 - The content of the major components of milk before and after adjusting the diet of cows
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In similar studies Aitmukhanbetova D.K., Bostanova S.K. and others, an increase in crude protein by
over 17% of the dry matter of the diet led to a decrease in the fat: protein ratio from 1.14:1 to 1.07:1 in the
milk of Holstein cows [6, p.9-10].

The reduction of concentrated feed in the diet significantly affected the content of urea in milk (Fig. 2).
Thus, in cows lactating for the first 100 days, the urea content decreased by 12.31 mg/ml (P<0.001), in cows
of the second group by 11.43 mg/ml (P<0.001), and in cows of the third group — by 17.22 mg/mL (P<0.001)
compared with the first diet.
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Figure 2 - Milk components characterizing the level of resistance of cows (before and after adjusting the diet)

Also, cows have improved udder health as a result of a decrease in the number of somatic cells in the
milk of cows receiving an adjusted diet. The obtained reduced results of the level of somatic cells in milk
confirm that the increased supply of concentrates leads to a deterioration in the metabolism of cows, and,
accordingly, a decrease in resistance.

The number of somatic cells in the milk of cows of the first group decreased by 21.8 thousand/cm® P
<0.01), in the second group — by 113.1 thousand/cm?® (P <0.001), in the third group — by 279.2 thousand/cm®
(P<0.001). Thus, the total somatic in the herd was 164.2 thousand/cm® which is 138.1 thousand/cm® or
54.3% less than before adjusting the feeding ration.

It should be noted that cows at the last stage of lactation reacted most strongly to the change in diet,
i.e. after 201 days of lactation.

Conclusion. The analysis of the cows' diets in JSC "Zarya" showed that it is necessary to use the
feeding norms consciously, carefully approaching the selection of feeds, consider the level of animal
productivity, and analyze the feeding norms offered not only in the CIS countries but also abroad.

After any change in the diet of cows, an analysis of the physiological fluids of animals (milk, blood,
urine) should be carried out. In our study, the chemical analysis of milk made it possible to identify problems
with the level of metabolism of cows at an early stage. Changes in the diet of feeding rather quickly affect the
quality of milk, in our study, the chemical analysis of milk carried out 2 months after adjusting the diet,
showed a significant improvement in the chemical composition of milk.

Using a diet for feeding cows with a crude protein content of 10.7% of dry matter led to an increase
in the urea content in cows' milk up to 45.9 mg/ml, a change in the fat:protein ratio in milk within 0.8:1, and a
decrease in resistance cows and, as a result, an increase in somatic cells in milk up to 302.3 thousand/cm®.

The corrected diet for feeding cows with a crude protein content of 9.9% of dry matter, in contrast to
the diet with a crude protein content of 10.7% of the DM, had a beneficial effect on the quantitative and
qualitative indicators of the milk productivity of Black-and-White breed cows in the conditions of the AO
"Dawn". Thus, the concentration of urea in milk decreased to 32.3 mg / ml, the ratio of fat: milk protein
improved within 1.06: 1, the metabolism of cows returned to normal, the resistance of animals increased and
the number of somatic cells in milk decreased to 164.2 thousand/cm °.

This work was carried out within the framework of the PCF project of the Ministry of Agriculture of the
Republic of Kazakhstan - "Development of technologies for keeping, feeding, growing and reproduction in
dairy cattle breeding based on the use of adapted resource-energy-saving and digital technologies for
various natural and climatic zones of Kazakhstan", BR10764965.
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THEORETICAL STUDIES OF THE EXPANDER WORKFLOW
FOR THE PRODUCTION OF FARM ANIMAL FEED

Sapa V.Yu. — Candidate of Technical Sciences, Associate Professor, Kostanay Regional University
named after A. Baitursynov.

The article runs about the issues of improving the design and operating parameters of the machine for
the production of expanded animal forage. Based on the analysis of the research and classification of design
solutions, a promising model of a single-screw press was substantiated and the direction of improving its
design was determined. The main four compaction zones of the forage mixture in the expander are
presented. The modes of operation of the installation without a damping spring on the output head and with
a spring were presented. Mathematical expressions of the capacity of the output head of the expander with
and without a damping spring are also presented. The main adjustable design parameter of the expander is
determined — the width of the annular channel depending on the maximum pressure in the third sealing
zone. The productivity of the machine screw at the end of the third pressure zone is presented. The main
condition of the material flow sustainability ensuring the stable operation of the expander was determined.

Key words: expansion, compression, auger, energy intensity, research, temperature, humidity.

TEOPETUYECKUE UCCNENOBAHUA PABOYETO NPOLIECCA 3KCNAHOEPA
And nNPoOU3BOACTBA KOPMOB CEJIbCKOXO3AUCTBEHHbBIX XKUBOTHbIX

Cana B.FO. — K.m.H., accoyuupogaHHbIl npogheccop, Kocmaralickull peauoHarsbHbIl yHUsepcumem
umeHu A. balimypcbiHosa.

B cmambe paccMompeHbl 801POChl COBEPUIEHCIMBOBAHUST KOHCMPYKMUBHO-PEXUMHbIX apamempos
MawuHbl 0n1a npoudgodcmea 3KCrnaHOUPOB8aHbIX KOPMO8 CellbCKOX035ILUCMBEHHbIX XUBOMHbIX. Ha ocHo-
g8aHuU aHanu3sa uccredosaHull U Knaccughukayuu KOHCmMPYyKmMuU8HbIX peweHull bblia 060CHoB8aHa rnepcrex-
mueHasi modesib 0OHOWHEKO8020 8UHMOB020 fpecca U ornpedesieHO HarpasrieHue Co8epLIEHCM8o8aHuUst
e20 KoHcmpykyuu. [MpedcmaesneHbl OCHO8HbIE Yembipe 30HbI YrTOMHEHUs1 KOpMO8oU cMecu 8 aKcriaHoepe.
PaccmompeHbl pexxumbl pabombl ycmaHo8KU 6e3 OemrichepHOU MpyXuHbl Ha BbIXOOHOU 205108Ke U C
npyxuHod. Takxe npedcmaesrieHbl MamemMamuyecKue 8bipaxXeHusi MporyCcKHOU CrnocobHocmu 6bIX0OHOU
205108KU aKcnaHOepa ¢ Oemncpupyroweli npyxuHol u 6e3 Hee. OnpedenieH OCHOBHOU peaynupyeMbili KOH-
CMpYKmMueHbIU napamemp 3KkcriaHoepa — wupuHa Kosbyeeoeo KaHasa 6 3agucuMoCcCmu Om MakcumMasibHO20
OaeneHusi 8 mpemsbell 30He yrriomHeHusi. [lpedcmasneHa npou3eodumMeIbHOCMb WHEeKa MawuHbl 8 KOHUe
mpembel 30HbI OasrneHuss. OnpedesieHO OCHOBHOE yCrio8UE HerNpepbiBHOCMU [0MoKa Mamepuarna,
obecneyusarowyro ycmoldusyro pabomy akcraHoepa.

Knouessie criosa: akcriaHOuposaHue, cxamue, WHEK, S9Hep20eMKocmb, uccrnedosaHue, memrepa-
mypa, 8/1aKHOCMkb.

AYbl LWWAPYALLBUIbIFbl XXAHYAPJIAPbIHbIH A3blfblH ©HOIPYTE APHATIFAH
SKCNAHAEPAIH X¥MbIC NMPOLEECIH TEOPUAIDbIK 3EPTTEY

Cana B.FO. — m. . k., KaybiIMOacmbipbiriFaH ripogpeccop, A. balimypcbiHoge ambiHOarbl KocmaHal
OHIpniK yHUgsepcumemi.

Makanala aybinwapyalbinbiK XaHyaprapblHbiH 3KcriaHOeprneHaeH XemiH eHOipyae apHarnfaH
MawuHaHbIH KypblibIMObIK XoHe pexumOik napamempriepiH Xemindipy Mecernesnepi KapacmbipbliiFaH.
Bepmmeynepdi manday xoHe KypbibiMObIK wewimoepdi xikmey HeeziziHOe 6ip bypaHOasibl bypaHOarbl
npeccmiy nepcrnekmusmi mMooesni Heeziz0endi xoHe OHbIH Ou3aliHbiH akcapmy b6afbimbl aHbIKmManobl.
OkcnaHdepOe XKem KocriacbiH mbifbi30ayObiH Hezizei mepm aliMarbl yCbiHbInFaH. LLbiry 6acbiHa xaHe cepir-
neeze demrichepriik cepinnecia KOHObIPFbIHbIH XYMbIC pexumoepi Kapacmbipbinadsl. CoHdali-ak, demngbepriik
cepinneci 6ap xoHe OHCbI3 3KkcriaHOepldiH wbify 6acbiHbIH 6mKi3y KabinemminigiHiH MamemamukasbiK

67



