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BJIUSHUSA ®PAKTOPOB OKPYKAIOIIEN CPEJbI HA KAYECTBA KOPMOB
B KAPAT'AHJIMHCKOM OBJIACTH
INFLUENCE OF THE FACTORS OF ENVIRONMENT ON THE QUALITY OF THE FEED
IN THE KARAGANDA OBLAST

ANNOTATION

In the article, the authors present the results of assessing the quality and safety of feed in various
districts of the Karaganda region. The following feed studies were carried out: organoleptic and
physico-chemical indicators; the total toxicity and residual amount of heavy metal compounds were
determined; the quality and safety of feed from various areas of the study area were assessed;
organoleptic and physico—chemical indicators of animal feed were carried out; the dynamics of
seasonal accumulation of residual amounts of heavy metal compounds in feed was also established.

The following contaminants are most dangerous in feed: toxins of microorganisms (including
fungi), toxic elements (heavy elements), antibiotics, pesticides, nitrates, nitrites, dioxins and dioxin-
like compounds, radionucleides.

According to the ecological situation, the Karaganda region is one of the ecologically
unfavorable territories of our country. This is due to the large concentration of ferrous and non-ferrous
metallurgy, energy complexes and other industrial objects, such as Arcelor Mittal Temirtau and
Kazakhmys.

From the atmosphere, toxic substances enter the soil and penetrate it directly or with
precipitation.

Therefore, the study of the influence of environmental factors on feed in the conditions of the
Karaganda region is of great practical and theoretical importance.
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Introduction. Currently, the concept of "Biological safety” should be considered in relation to
all living organisms, meaning by this the balance and the possibility of self-regulation in the
ecosystem, as well as the absence of harm to the life and health of living beings inhabiting it. In
relation to a person, "Biological safety" should be considered primarily from the point of view of food
security, as one of the most important components of his life, as well as from the point of view of
sanitary and epidemiological well-being [1, 2, 3, 4].

In the XX century, the sequential expansion of the economic subsystem was proceeding at an
accelerated pace due to the displacement of natural systems, which proves that natural resources and
the regenerative abilities of wildlife are by no means limitless [5, 6, 7].

In the second half of the XX century, when per capita growth rates increased, health and
education systems became more effective, people's nutrition improved, and life expectancy increased
[8, 9].

In the Karaganda region, more than 400 enterprises pollute the environment. One of the worst
environmental pollutants are the companies Arcelor Mittal Temirtau and Kazakhmys, the share of
these two metallurgical industries accounts for 70% of all emissions of the region [10, 11, 12].

The combination of anthropogenic factors increases the pressure on biota components, including
living organisms, as a rule, this affects the functioning of various systems, organs and tissues [13, 14,
15, 16, 17, 18, 19, 20].

The purpose of the research work is a veterinary and sanitary assessment of the quality and
safety of plant feeds from various districts of the Karaganda region.

To achieve this goal, we have set the following tasks:

1. To study the organoleptic and physico-chemical parameters of plant feeds;

2. Determine the overall toxicity and the degree of accumulation of heavy metal compounds in
plant feeds.

3. Give a sanitary assessment.

Materials and methods of research. We conducted studies of samples of plant-based feed and
animal products on the basis of the laboratory of the Central Branch of the Republican State Enterprise
"Veterinary Laboratory" of the Committee for Veterinary Control and Supervision of the Ministry of
Agriculture of the Republic of Kazakhstan of Astana. Feed sampling was carried out according to state
standards (Figure 1). Organoleptic, physico-chemical parameters were studied and the total toxicity of
feed was determined during the year, as well as the residual amounts of heavy metal compounds in the
stable and pasture periods were determined.

In the study of feed, organoleptic and physico-chemical parameters were determined in the stall
and pasture period, as well as the seasonal dynamics of the accumulation of heavy metal compounds
by month during the year were studied. Organoleptic and physico-chemical parameters of feed were
carried out according to state standards, residual amounts of heavy metal compounds were carried out
by voltammetric method on a TA-Lab device (Figure 2).

State standards for feed:

State Standard 10967-90 Grain. Methods for determining odor and color;

State Standard 13586.5-93 Grain. Methods for determining humidity;

State standard 13586.2-91 Feed, compound feed, feed raw materials. Methods for the
determination of crude fiber;

State Standard 10847-74 Grain. Methods for determining ash content;

State standard 13496.15-97 Feed, compound feed, feed raw materials. Methods for determining
the crude fat content;

State standard 13496.7-97 Feed grain, products of its processing, compound feed.

Methods for determining toxicity;

State standard 4808-87 Hay. Technical conditions;

State standard 23637-90 Haylage. Technical conditions.
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Figure 1 — Selected feed samples

Figure 2 — Determination of feed ash content

Research results. Organoleptic and physico-chemical indicators of feed. We conducted studies
of samples of feed of plant origin, organoleptic, physico-chemical parameters were studied and the
total toxicity of feed was determined during the year. The main types of feed were subjected to the
study - feed grain (wheat), fodder corn, barley, hay (Sudanka). As a result of our research, we have
obtained the results. There were no special deviations from the norm in the organoleptic analysis of
feed (feed grain, feed corn, barley, hay).

As can be seen from Table 1, the feed grain (wheat) had a normal color characteristic of a
healthy grain of this type, the smell was characteristic of a healthy grain, without musty, malt, mold
and foreign odors.

Corn also had positive indicators, barley had a light-yellow color characteristic of hormal grain,
without foreign odors, Sudanka hay was yellow-green, the smell was characteristic without moldy and
musty odors.

Thus, no deviations from the norm were found during the organoleptic analysis of feed.
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Table 1 — Organoleptic indicators of feed. Assessment of the quality and safety of feed in various
districts of the Karaganda region

Type Of feed |ndica'[0rs
Colour smell
. Normal, characteristic of a Normal, characteristic of healthy grain (without
Grain fodder. X . .
healthy grain of this type musty, malt, mold, foreign odors)
Corresponds, characteristic of Normal, specific for corn without mold and
Food. corn .
corn, green foreign odors.
Light yellow color characteristic Normal, characteristic of healthy grain from
Barley . . h
of a normal grain (without musty, malt, mold, foreign odors)
Hay Sudanka Yellow-green It should not have asrrrrlllg'lty, moldy and putrid

As can be seen from Table 2, the physico-chemical indicators of feed had no significant
differences and deviations by region, so grain moisture varied from 12.47% (Bukhar-Zhyrau district)
to 14.1% (Shetsky district), in feed corn from 12.4% (Shetsky district) to 26% (Bukhar-Zhyrau
district), in barley from 12.0% (Oskarovsky district) to 14.5% (Bukhar-Zhyrau district), in hay from
8.37% (Osakarovsky district) to 13.26% (Bukhar-Zhyrau district) (Table 2).

The content of crude fiber in grain varied from 2.86% (Nurinsky district) to 3.89% (Bukhar-
Zhyrau district), in fodder corn without significant differences, with the exception of Bukhar-Zhyrau
district, where this indicator was 3.42%, in barley and hay this indicator was practically the same in all
districts.

The total ash content in grain varied from 0.98% (Nurinsky district) to 1.49% Bukhar-Zhyrau
district), in fodder corn from 1.28% (Bukhar-Zhyrau district) to 01.02% (Nurinsky district), in barley
and hay also without much difference, the share of crude fat in grain in the largest amount was 3.42%
in the Bukhara-Zhyrau district, in other areas without any special differences, in feed corn, barley and
hay, this indicator was normal and had no significant differences.

Thus, the physico-chemical parameters varied within different limits depending on the districts,
but there were no deviations from the norm.

Determination of total toxicity and residual amounts of heavy metal compounds in feed.

Table 2 — Physico-chemical indicators of feed

Indicators
L . Total ash Fat
District Type of Feed Humidity % RaWOflber, content, percentage,
%
% %
1 2 3 4 5 6
Grain fodder. 13,6+0,21 3,3+0,12 1,01+0,06 2,6+0,23
Osakarovsky corn 12,840,20 2,86+0,20 1,57+0,12 3,78+0,35
barley 12,0+0,4 6,60+0,14 3,05+0,14 1,2540,16
Hay Sudanka 8,37+£0,13 30,58+0,24 4,94+,014 2,20+0,24
Grain fodder. 14,1£0,12 3,6+0,20 1,08+0,06 2,8+0,18
Shetsky corn 14,6+0,24 2,78+0,12 1,48+0,10 3,74+0,24
barley 12,440,26 7,24+0,14 3,21+0,24 1,32+0,12
Hay Sudanka 29,55+0,41 30,84+0,32 4,65+0,21 2,17+0,20
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1 2 3 4 5 6

Grain fodder. 13,2+0,32 2,86+0,32 0,98+0,06 2,74+0,4
Nurinsky corn 12,8+0,24 2,86+0,14 1,62+0,13 3,78+0,32
barley 12,5+0,26 6,60+0,12 3,05+0,21 1,25+0,17
Hay Sudanka 13,31+0,36 29,31+0,35 4,62+0,23 2,49+0,23
Grain fodder. 12,47+0,24 3,89+0,14 1,49+0,16 3,42+0,42
corn 26,24+0,26 3,42+0,12 1,28+0,14 3,52+0,12

Bukhar -
Zhyrau barley 14,5+0,24 6,58+0,24 3,21%0,15 1,38+0,10
Hay Sudanka 13,26+0,32 29,38+0,28 4,65+0,02 2,67+0,14

The determination of the total toxicity of feed was carried out by the main method of bioassay
on a skin test on a rabbit. The essence of the method is based on the dermatonecrotic effect of toxic
substances of exogenous origin extracted from feed with acetone.

When determining the total toxicity and the degree of accumulation of residual amounts in feed
during the pasture and stall period, we obtained the following results. The results are listed in table 3.

As can be seen from Table 3, when determining the total toxicity, barley samples showed a
slightly toxic effect during the stall period, the remaining feed samples were non-toxic.

When determining the residual amounts of heavy metal compounds in grain, the cadmium
content was 0.0391 mg/ kg, which does not exceed the maximum permissible concentration (MPC),
whereas in the pasture period its concentration was 0.4321 mg / kg, which exceeds the norm by
4 times. The amount of lead in the stable period is 0.1082 mg / ct, in the pasture period 0.9032 mg /
kg, which is almost 2 times higher than normal. In the samples of granary, the cadmium content was
0.069 mg/kg, in the pasty 48190 mg/ct with a norm of 0.3 mg/ct, which exceeds 2.6 times, the pork
content in the stall period was 3.2255 mg/kg; at 8,1273 mg/kg at a rate of 5.0 mg/kg, which is higher
than the norm of 1.62. In barley plugs, the cadmium content also exceeded the norm in the pasture
period and amounted to 0.3578 mg/kg at a norm of 0.1 mg/kg, which is 3.5 times higher than the
norm, the amount of lead is correspondingly observed exceeding the MPC in the pasture period of
2.1376 mg/kg at a MPC of 1.0 mg/kg, which is 2.1 times higher.

Table 3 — Total toxicity and degree of accumulation of heavy metal compounds in plant feeds

Indicators
Type of
feed General toxicity Cadmium (cd), mg/kg Plumbum (pd), mg/kg
Sta}ll Past_u re Stall period Pasture period Stall period Pasture period
period | period
1 2 3 4 5 6 7
A Grain Non- Non-
of . . 0,0391+0,0005 0,4321+0,0115 0,1082+0,0356 0,9032+0,0346
toxic toxic
Wheat.
Norm
(MPC) 0,1 0,5
The
breadbas - - | 0,069+0,0017 0,8190+0,0329 3,2255+0,0564 | 8,1273+0,0564
ket
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1 2 3 4 H 5 6 | 7

Norm

(MPC)
Slightly
Barley - toxic 0,0578+0,0154 0,3578+0,0004 0,7531+0,0146 2,1376+0,0108

Norm
(MPC)

Hay

- - | 0,0232+0,0058 0,22030+0,0051 3,9573+0,0106 | 4,0813+0,00003
Sudanka

03 5,0

In the samples of hay (Sudanka), there were no exceedances of MPC for cadmium and lead and,
accordingly, it was 0.0252 mg/kg for cadmium in the stable and 0.220230 mg/kg in the pasture, with a
norm of 0.3 mg/kg, the lead content in the cost 3.9573 mg/kg and pasture 4.0813 mg/kg, with a norm
of 5.0 mg/kg.

Thus, the excess of MPC in terms of the content of heavy compounds in feed is noted mainly in
the pasture period, in particular wheat grain, granary and barley.

Conclusion. During the organoleptic and physico-chemical assessment, no significant
deviations from the norm were found for plant feeds in the Karaganda region.

When determining the residual amounts of heavy metal compounds in grain, the cadmium
content was 0.0391 mg/kg, which does not exceed the maximum permissible concentration, whereas
in the pasture period its concentration was 0.4321 mg/ kg, which exceeds the norm by 4 times. The
amount of lead in the stable period is 0.1082 mg / ct, in the pasture period 0.9032 mg / kg, which is
almost 2 times higher than normal. In the samples of the granary, the cadmium content was
0.069 mg/kg, in the pasty 48190 mg/ct with a norm of 0.3 mg/ct, which exceeds 2.6 times, the lead
content in the stall period was 3.2255 mg/kg; at 8,1273 mg/kg at a rate of 5.0 mg/kg, which is higher
than the norm of 1.62. In barley plugs, the cadmium content also exceeded the norm in the pasture
period and amounted to 0.3578 mg/kg at a norm of 0.1 mg/kg, which is 3.5 times higher than the
norm, the amount of lead is correspondingly observed exceeding the MPC in the pasture period of
2.1376 mg/lkg at a MPC of 1.0 mg/kg, which is 2.1 times higher.

For the first time, we conducted a veterinary and sanitary assessment of the quality and safety of
plant feeds in the Karaganda region. The excess of MPC in the content of heavy compounds in feed is
noted mainly in the pasture period, in particular wheat grain, wheat and barley.
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TYHUIH

Makanana aBropnap Kaparanapl oONBICHIHBIH OpTYpJi ayAaHIapbIHAAFHl KEMIIONTIH Carachl
MEH Kayilci3airin Oaranay HOTWKeJIepiH Kenripeni. JKeminenke MbIHamai 3epTreyiep Kypri3iiii:
OPTraHOJICTITUKAJIBIK JKOHE (PH3MKA - XUMHSIIBIK KepceTKuuTep, aybIp METaap KOCHUIBICTAPBIHBIH
KB YBITTBUIBEEl MEH KallIbIK CaHbI aHBIKTAIIBL 3epPTTENICTIH ayMaKThIH OpTYPJl ayJdaHIapbiHaH
JKEMIIIONTIH canackl MEH Kayilci3firine Oara Oepiijii; Majl a3bIFbIHBIH OPraHOJCHTHKAIBIK JKOHE
¢u3nKka — XUMHSUIBIK KOPCETKIIITEepi IKYpPri3uigi; coHai-ak >KeMIlenTe ayblp MeTaijgap
KOCBLIBICTAPBIHBIH KAJIJIBIK MOJIIIEPIHIH MayChIM/IBIK KUHAKTATY THHAMUKACHI OCITIICH]II.

ABBIKTa Kelleci JacTaymibl 3aTTap YJKEH Kayill TeHIIpeldl, olap: MUKPOOpPTaHM3MICPAiH
TOKCHHZIEpi (COHBIH ImIiHAE CaHbIpAyKWIaKTap), VYJbI 3JEMEHTTEp (ayblp DIEMEHTTED),
AHTUOMOTHKTEp, MECTUIMATEP, HUTPATTAP, HHUTPUTTEP, JAUOKCHUHACP JKOHE JTHOKCHHIC YKCac
KOCBUIBICTAp, PaAHOHYKIICHATED.

OKONOTHANBIK  Jkarmaid  OoibiHma Kaparauner o6mbeickl  Kazakcran PecnyOnmukachiHBIH
SKOJIOTHSIIBIK ~ KOJAMCHI3 ayMakTaphlHBIH Oipi  Oonbim  Tabbutazsl. bym Kapa koHe TyCTi
METAIUTYpPTUSHBIH, JHEPTeTHUKANBIK KENICHJEepiH imiHae, aram aitkadnma: "ApcemopMurran
Tewmipray" xone "Kazakmbic" CHAKTHI 0acka Ja ©HEPKOCINTIK OOBEKTLIEPAiH KOIl MIOFBIpIaHybIHA
0alJIaHbICTEI.

ATtMocdepamaH yIbsl 3aTTap TOMBIPAKKA CHIIl, OFaH TiKeJIel HeMece yKaybIH-IIAllbIHMEH eHEe/Il.

Conppikran, KaparaHnbl OOJIBICHIHBIH JKaFJaiiblHAA KOPIIaFraH OpTa (PaKTOPJIAPBIHBIH KEMTe
9CEPiH 3epPTTEY KYMBICTAPHI YIIKEH MPAKTUKAIIBIK JKOHE TEOPUSIIBIK MOHTE Ue 00JaIbl.

PE3IOME

B craTbe aBTOpaMHu MPUBOAATCA PE3YyJIbTATbl OLICHKHU KadCCTBa U 0e30IMacHOCTH KOpMOB B
Pa3JINYHBbIX pafinHaX KaparaH,I[HHCKOﬁ obmactu. beuin MMpOBCACHBI CJICAYHOIIINC HUCCICA0BaHUA
KOPMOB: OpPTaHOJICITHUYCCKUC U (bPIBI/IKO- XUMHUYCCKHUC ITOKA3ATCIN, OIIPCACIICHA 06ma;1 TOKCHUYHOCTb U
OCTaTOYHOC KOJIHNYCCTBO COGI[I/IHCHI/Iffi TSAKCIIBIX MCTAJLIIOB, Onl1a JaHa OIICHKa KadyeCcTBa H
0e30macHOCTH KOpPMOB U3  Pa3JIMYHBIX paﬁOHOB HCCHC,I[yeMOﬁ TCPPUTOPUH; MPOBCACHBI
OpPTraHOJICITUICCKUC U (l)I/IBI/IKO — XHUMHUYCCKHC II0KAa3aTCIM KOPMOB JKUBOTHBIX; TaKKe ObLTa
YCTAHOBJICHA AJWHaMHWKa CCE30HHOI'O HAKOIUICHUA OCTAaTOYHBIX KOJIUYECTB COG)II/IHGHI/Iﬁ TAXKCIIBIX
MECTaJIJIOB B KOpMax.
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MONITORING OF THE EPIZOOTIC SITUATION ON ANIMAL BRUCELLOSIS IN THE
REPUBLIC OF KAZAKHSTAN

ANNOTATION

Brucellosis is a particularly dangerous zoonotic disease that is widespread in animals and
humans. Despite the fact that more than 120 years have passed since the discovery of the pathogen and
the disease has been well studied by domestic and foreign researchers, the problem of brucellosis
remains relevant in many countries of the world. A number of economically developed countries have
achieved some success in controlling bovine brucellosis caused by Brucella abortus. Results for
control of brucellosis in small ruminants caused by Brucella melitensis are more modest. In some
developing countries, the epizootic situation for bovine brucellosis is worsening. Brucellosis caused by
B. melitensis is also a major public health problem.

According to the World Health Organization (WHO), more than 500 000 cases of newly
diagnosed brucellosis are reported each year in more than 170 countries, more than half of them in the
Eastern Mediterranean and Middle East. In brucellosis-prone regions, the actual incidence can be 10 to
25 times higher than officially reported. In brucellosis-endemic areas, where brucellosis is a deep-
rooted problem, the infection has global, far-reaching negative consequences for the health and
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