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ABSTRACT

Introduction. This study discusses the importance of adhering to hygienic principles to ensure comfortable and safe working conditions for employees in modern
livestock complexes. To achieve high productivity in animal husbandry, it is essential that the working environment meets sanitary and hygienic requirements.
Materials and Methods. The hygienic assessment of working conditions for employees in modern livestock complexes and the development of measures to improve
the working process utilized hygienic, sanitary-chemical, physiological, and statistical research methods.

Results. Working conditions in modern livestock complexes are characterized by numerous factors that affect the health of workers. Employment in this field
requires compliance with various sanitary and hygienic norms. Any deviation from these requirements can lead to the development of occupational diseases
or a decrease in labor productivity. Below, the working conditions in animal husbandry and the results of their assessment based on hygienic principles are described.
Conclusion. Strict adherence to sanitary and hygienic regulations is of paramount importance for protecting the health of workers in livestock complexes. Preventing
harmful factors at early stages and reducing them to a minimal level can decrease morbidity and improve working conditions. The organization of medical
examinations and regular training for employees enhances the effectiveness of preventive measures.
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Ubpoxnmos K.N.
YcnoBus TPYAQ B COBPEMEHHbIX )JKMBOTHOBOAYECKUX KOMMJIEKCAX

Byxapckuit rocynapcreenHsiin megmumnckui uHctutyt, 200118, Byxapa, Pecnybnmka Yzbekucran

PE3IOME

Beedenue. B dannom uccaedoganuu o6cyicoaemes 6axicHOCHb COONO0eHUS SUSUCHUMECKUX NPUHUUN0G 0451 00ecneuenuss KoM@POPMHbIX U 0e30NACHbIX YCA08UTL
mpyoa paboOMHUK08 8 COBPEMEHHbIX JHCUBOMHO800UeCKUX Komnaekcax. Jlns docmuoicenus 8bicOKOU NPOOYKMUBHOCHU 6 JCUBOMHOBOOCMEE BAJUCHO, 4MOObL
pabouas cpeda coomeemcmeosana CAHUMAapHO-eUSUeHUHeCKUM mped08aHUsIM.

Mamepuaavt u memoost. [Ipu eueuenuueckoil oyenke ycaoeui mpyoa paboOmHUKOE COBPEMEHHbIX HCUBOMHOB0OUECKUX KOMNACKCO8 U pa3pabomke meponpusi-
muii no 0300poeaenHuIo pado4eeo NPoyecca UCnoAb30BANUCH cUsUeHUYeCKUe, CAHUMAapHo-Xumuyeckue, (usuotocuteckKue u cmamucmuyeckue Memoost uccie-
dosaHus.

Pesyavmamot. Yciosus mpyda @ co8pemMeHHbIX HCUGOMHOBOOUECKUX KOMNACKCAX XAPAKMEPUIYIOMC MHOMCECMBOM (PAKMOPO8, SAUAIOUWUX HA 300P08be
pabomunukos. Paboma 6 smoii cpepe mpebyem cobarodenus canumapHo-eueueHu4eckux Hopm. JIro6oe omkaonenue om smux mpebo8aHuii Modcem npugecmu
K pazeumuio npogeccuoHarbhbix 604e3nell Uiy CHudceHuro npousgodumenvhocmu mpyoa. Huoce onucanvt ycaosus mpyoa 6 scugomnogoocmee u pe3yabmanol
UX OUYeHKU Ha OCHOBe SUSUeHUUECKUX NPUHLUNOE.

Oczpanuuenus uccaedosanusn. B uccaiedosanuu paccmampusaiomes moavko onpedenéhnvie paKmopsl, maKue KaK Ka4ecmeo 8030yXa, uiyM, 0CEeUu,éHHOCb,
MUKPOKAUMAM U Opyeue KOHKpemHble ycaogus. H3yuenue eécex acnekmog paboue2o npouyecca 3ampyoHeHo.

Saxarouenue. B cusomnosodueckux Komniaexcax cmpoeoe cooa00eHue CaHUMapHO-2USUeHUYECKUX NPAsUA umMeem eaxcHeliuiee 3HaveHue 015 0Xpansl 300p06bsl
pabomuukos. IIpedynpexcoenue éausius 6peOHbIX PaKmopos u CHUNCeHUe Ux 00 MUHUMAALHO20 YPOBHS O360A5em YMEeHbIUUMb 3A001e6aeMOCMb U YAYHUUMb
yeaogust mpyoa. Meduyunckue ocmompul U pecyasipHoe o0yuenue compyOHUK08 ROBLIUAIOM IPGeKmUeHOCHb NPOGUAAKMUUECKUX Mep.

Karoueevie caosa: dcusomnosodueckue KOMNACKCHbI; YCA08US mMpyod; CAHUMAPHO-eUSUeHUHecKUue HOPMbl; NpoheccUoHanbHbvie 00Ae3HU; MUKPOKAUMAam,
npoghunakmuka; MeOUYUHCKUil 0ocMomp; 300p08se pabomHUK08

Cobarodenue smuueckux cmanoapmos. Hcciedoeanue ne mpebyem npedocmagienus 3aKA0UeHUs KOMUMema no 6uomMeoUyUHCKol SmuKe U UHbIX
dokymenmos.
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Introduction The primary technology of the complex distinguishes

The leading countries in the world are characterized by rapid
growth in livestock sectors and the development of intensive
technologies, increasing animal productivity and production
levels. However, various problems hinder further acceleration
in this field, including the adoption of modern technologies,
modernization of production processes, and expansion of finished
product exports.

The environmental impact of large livestock enterprises
primarily manifests in two ways: air pollution from dust,
microorganisms, and unpleasant odors near farms, and
contamination from disinfectants, vaccines, and antibiotics used
in livestock production [1].

Furthermore, the emergence of unpleasant odors from
manure, waste, animal carcasses, and certain feeds presents
significant challenges. These issues necessitate targeted research
on the hygienic assessment of production processes in livestock
complexes and the prevention of occupational diseases related to
temporary loss of workers’ ability to work [2].

Globally, numerous scientific studies focus on evaluating the
working conditions of employees in modern livestock complexes
and developing health improvement measures for production
processes [3]. Such research is crucial for understanding the
impact of physical, chemical, and biological factors on worker
health indicators and assessing the distribution of waste released
into the atmosphere in areas where modern livestock farms are
located, along with developing sanitary and hygienic measures to
protect workers’ health[1, 2].

The hygienic assessment of working conditions in modern
livestock complexes is of great importance. Studies conducted on
this issue have analyzed the sanitary and hygienic conditions of
the working environment in livestock complexes, identified major
harmful factors, and developed measures to reduce their impact [4].

Precision Livestock Farming systems in dairy farming are
considered an important solution for environmentally, economically,
and socially sustainable production. This approach improves
working conditions by optimizing animal care processes [5].

Additionally, studies have examined the impact of livestock
complexes on the environment, particularly on the atmosphere,
emphasizing the need for strict adherence to hygienic standards
to reduce air pollution. Furthermore, implementing advanced
technologies, strengthening hygienic control, and improving
sanitary-hygienic conditions in workplaces are essential for
creating a healthy working environment in modern livestock
complexes [6].

Research purpose. The aim is to thoroughly examine the
working conditions of employees in modern livestock complexes
and identify the factors affecting their health, thereby developing
methods to ensure a working environment that meets hygienic
requirements.

Research Objectives:

* Analyze the physical, chemical, biological, and psychological
factors affecting workers’ activities.

» Study sanitary and hygiene requirements, including air
humidity, temperature, dust, gases, and noise levels.

Materials and Methods

The hygienic assessment of working conditions for employees
in modern livestock complexes and the development of measures
to improve production processes have utilized hygienic, sanitary-
chemical, physiological, and statistical research methods.

Results

The livestock complex “Otabek D” in the Shofirkon district
is considered a modern complex in Bukhara region, specializing
in breeding 1000 heads of Australian “Gold Semmental” cattle,
employing a sequential technology approach: livestock care,
calf rearing, milking, and meat production. According to the
production process, livestock is divided into special sections based
on their age, gender, and physiological condition.

between breeding, milking, and fattening cattle. In livestock
complexes, the technological processes (feeding, watering, waste
disposal, and veterinary treatments) are mechanized. Animals
are watered using automated wagering systems. The milking
system is also automated, with only feeding and slaughtering
performed manually [7, 8].

In livestock complexes, the feeding of animals is conducted
according to a regulated regime. Waste water from the animal
husbandry sector is disposed of through specially designed
channels. Livestock care is organized into distinct groups. The
number of workers in the groups is determined based on the
number of livestock. The main production technology is based on
feeding the animals.

Feeding the livestock is conducted as follows: the forage
is brought in by machinery and distributed by the worker while
the machinery is running. In this case, the worker is subjected to
significant physical strain. The worker’s posture becomes forced,
leading to physical strain on the muscles of the arms, shoulders,
and legs [9, 10].

Additionally, during the forage distribution process, there is a
high level of dust around the respiratory system of workers. The
dust is primarily composed of plant particles. In open and closed
buildings of the complexes, the removal of manure and urine is
carried out with the help of conveyors, and the placement of these
materials onto the conveyor is done manually by workers. In such
cases, the workers are in a forced position, resulting in significant
physical strain on their muscles.

In the calf rearing section, workers categorize the animals
based on their physical condition. Also, animals in poor condition
or underweight are manually moved to an isolation area. Calves
are moved to the vicinity of their mother cows for feeding, which
is also done manually. In such situations, workers are in a forced
position, leading to physical strain on the muscles of the shoulders,
arms, and legs [11—13].

Furthermore, during the sorting process, there is increased
pressure on the sensory organs of the workers. The milking section
predominantly employs women. In this section, placing the device
on the cows and removing it after milking is done manually.
During this process, women are in forced postures, leading to
physical strain on their shoulder, arm, and leg muscles. Also,
female workers experience pressure on their sensory organs.

The slaughtering of large animals is carried out in a special
slaughterhouse. The walls of the slaughterhouse are tiled, and
the ceiling is painted with oil paint. A special pit is designated for
cutting the animal’s head. The blood flows into a separate channel
leading to a designated area.

The slaughtering process is performed manually. The animals
are knocked down, and their heads are cut off, as well as the
skinning, all done manually. In this process, butchers experience
significant physical strain, often finding themselves in forced
postures, leading to physical pressure on the muscles of the arms,
shoulders, and legs.

Additionally, cutting the animal’s head, skinning, and cleaning
the internal organs all require strong pressure on the sensory
organs of the butchers.

Alongside these factors, butchers are also exposed to various
harmful biological factors (bacteria, viruses, parasites). Injuries
of various kinds are inevitable among the workers in this section
(such as cutting fingers, injuring arms and legs).

The complex’s feed preparation section is located in a separate
building. In this section, the necessary ingredients for feed
preparation are manually lifted into the hopper. This creates static
and dynamic pressure on the workers.

Our inspections have shown that chemical substances are
among the harmful factors affecting the workers in these livestock
complexes. The air in the buildings of the livestock complexes
becomes contaminated with gas mixtures produced from the decay
and decomposition of manure.

In the rooms where livestock are kept, unpleasant odors in
the air are caused by hydrogen sulfide and ammonia, methyl
mercaptan, indole, gas, and amines.
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Table 1| / Tabauma 1

Microclimate indicators in the main sections of the livestock complex (average values)
ITapameTpbl MUKPOKJIMMATA B OCHOBHBIX OTIEJIaX JKHBOTHOBOIYECKOTr0 KOMILIEKCa (CpeaHne 3HAYeHUsT)

Microclimate Parameters
[TapameTpbl MEKpOKIMMATA

Inspected Sections
N3yyaembie oT1€bI

Microclimate in the cold season
MHuKpoKIMMAT B XOJIOHbII MepHo/ roaa

Microclimate in the warm season
MUKpPOKIHMAT B TEMIbINA MEpPHOJ roaa

JKHBOTHOBOTYECKHII KoMILIeKe / livestock complex

“Otabek D” “Hastinapur” “Otabek D” “Hastinapur”
«Otabek [I» «XacTHHamyp» «Orabexk /I» «XacTHHamyp»
Closed building for dairy Temperature, °C | Temneparypa, °C +35.0£0.9 +38.1£1.1 547109 3.8+0.9
and beef cattle Humidity, % | Braxwocts, % 60.0+ 1.7 550+ 1.5 80.0 4 0.9 85.04 0.9
3aKprT06 TIOMECIIECHUEC
ISl COMEPKAaHMA MOJIOYHOTO  Aiir Velocity m/s | CkopocTb Bosyxa, M/c 0.4+0.03 0.3+0.03 0.5+0.1 0.4+0.02
1 MSICHOT'O CKOTa
Open building for dairy Temperature, °C | Temneparypa, °C +38.0+0.9 +39.1 £ 1.1 — —
and beef cattle Humidity, % | Braxsocts, % 53.0+ 1.1 572412 _ _
OTKprTOe TIIOMEIICHUE
ISt CONEPKAHMA MOJIOYHOTO  Aiir Velocity m/s | Ckopoctb Bosayxa, M/c 0.2+0.02 0.2+0.03 — —
U MSICHOTI'O CKOTa
Closed section for raising Temperature, °C | Temnepatypa, °C 34.0+0.7 33.0+0.8 +10.0 £0.7 +13.0£0.9
calves Humidity, % | Braxtocts, % 320+ 1.0 320+ 1.1 60.0 £ 0.9 60.0 £ 0.8
3aKprTOG OTOCIICHUE
IUISl COAEPXKAHNS TENAT Air Velocity m/s | CkopocTs Bo3yxa, M/c 0.2+0.04 0.2 +£0.05 0.2+0.04 0.2+0.03
Closed builgling ) Temperature, °C | Temneparypa, °C 36.0+1.2 38.0£1.3 10.5+0.8 11.5+0.9
for the calving section Humidity, % | Braxuocts, % 58.0+0.8 60.0 +0.9 80.0+ 0.9 80.0 + 0.9
3aKkphITOE TTOMEIIeHUE
[UIsL POIOB Air Velocity m/s | CkopocTb Bo3yxa, M/c 0.2 £0.04 0.2+0.03 0.4+0.04 0.4 +0.04
Slaughterhouse Temperature, °C | Temnepatypa, °C +34.0£0.7 30.0 £ 0.8 42+0.8 49+0.9
Boiins Humidity, % | Braxwocts, % 780+ 1.3 79.0 + 1.4 95.0 + 1.2 96.0 + 1.4
Air Velocity m/s | CkopocTs Bo3myxa, M/c 0.2+0.04 0.3+0.05 0.3+0.05 0.4+0.04

When checking the microclimate parameters in the main
production sections of livestock farming, various indicators for air
temperature, humidity, and air movement velocity were recorded
during the hot and cold months of the year (see Table 1).

In the «Otabek D» and «Hastinapur» livestock complexes, the
air temperature in the closed buildings for dairy and beef cattle
during the cold season changed by 143.9%, while the humidity
ratio changed by 94.1%, and the air movement speed changed by
125%. In the closed section for raising calves, the air temperature
changed by 76.9%, while the humidity ratio and air movement
speed remained unchanged. In the closed building of the calving
section, the air temperature changed by 91.3%, while the humidity
ratio and air movement speed remained unchanged. In the
slaughterhouse section, the air temperature changed by 85.7%,
while the humidity ratio changed by 98.9%, and the air movement
speed changed by 75%.

In the closed buildings for dairy and beef cattle during the warm
season, the air temperature in the «Otabek D» and «Hastinapur»
livestock complexes changed by 91.7%, while the humidity ratio
changed by 109%, and the air movement speed changed by 133%.
In the open buildings for dairy and beef cattle, the results indicated
that the air temperature changed by 97.2%, the humidity ratio
changed by 92.6%, and the air movement speed changed by 95.6%.

In the closed section for raising calves, the air temperature
changed by 103%, the humidity ratio changed by 99.6%, and the
air movement speed changed by 0.96%. In the closed building
of the calving section, the air temperature changed by 94.7%,
the humidity ratio changed by 96.6%, and the air movement
speed changed by 104%. In the slaughterhouse section, the air
temperature changed by 113%, the humidity ratio changed by
98.7%, and the air movement speed changed by 66.6%.

Asreflected in Table 3.1 above, various microclimate parameters
were observed in the main sections of the complex. The differences
in microclimate parameters in different buildings are related to the
number of livestock raised in the sections, the quality and type
of cleaning the rooms from manure and urine, the hermetic nature
of the buildings, and the effectiveness of the ventilation systems.

Moreover, in the closed and open buildings for dairy and beef
cattle in the «Otabek D» and «Hastinapur» livestock complexes, it
was recorded that in the cold season, the average temperature was
low in both complexes (—6.8 £ 0.9 °C), while in the warm season, it
was averaged (36.55 £ 1.1 °C). The same situation is observed in the
humidity levels, meaning that keeping the buildings closed during
the cold season caused an increase in humidity levels (85 £ 0.8%).

In the closed building for raising calves, the effective
functioning of the deflectors resulted in microclimate parameters
being below the established norms in both winter and summer. In
the slaughterhouse during the cold season, the temperature was
27.4—28.8% below the norm. The continuous washing of waste,
such as blood and internal organs, with water in the room resulted
in humidity being 1.26—1.28 times higher than the norm during
the cold season, and during the warm season, it was found that
humidity levels were maintained at 1.73—1.75 times higher levels.

One of the factors negatively affecting the health of workers
in livestock farms is dust. Inspections revealed that the amount of
dust was high in all sections of the complex (except for the section
where calves are raised) (see Table 2). The numbers in the table
above show that the amount of dust in the different sections of
the livestock complex is not uniform (see Table 2).

The amount of dust detected in the workplaces of the «Otabek
D» livestock complex, closed building for keeping livestock, open
building for keeping livestock, closed maternity ward, closed
building for keeping calves, open building for keeping calves,
workshop for making fodder, in the respiratory organs of workers
when distributing coarse hay to livestock around.

The amount of dust determined in the workplaces of
«Hastinapur» cattle breeding complex, closed building for keeping
livestock, open building for keeping livestock, closed birthing
department, closed building for keeping calves, open building for
keeping calves, workshop for preparing fodder, workers around the
respiratory organs when distributing rough hay to livestock.

The composition of the dust generated during the technological
process in the complex departments is an example of coarse hay,
soft feed, skin epithelium, cattle wool.
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Table 2 / Tabnuma 2

Konuenrpamus (Mr/m°) nbLIM HA pad0YUX MeCTAX B JKHBOTHOBOIYECKOM KOMILIEKCe

Permissible Dust

«Dust Levels in "Otabek D" Dust Levels in "Hastinapur"

Source of Inspection Concentration Norm | Livestock Complex Workplaces | Livestock Complex Workplaces
O0beKT MpoBepKH Honycrumas Konnentpamus mpumi Ha padoyem | KonmeHTpamus mbuim Ha padodeM
KOHIEHTPAIMA NbLIH | MecTe B Komiiekce «OTadek /I» | MecTe B KoMILieKce «XacTHHAIYP»
Closed building for livestock 4.0 9.2+0.7 10.2+0.9
38KpblTOe ITOMEIICHUE JIs1 COACPKaHM A CKOTa
Open building for livestock 4.0 6.5 £0.5 74 £0.7
OTKD])ITOS TIOMCIICHUE IJIs1 COACPXKaHM CKOTa
Closed calving section 4.0 8.6 £0.6 8.8 0.7
3aKprTO€ POOMIIBHOE OTACICHUC
Closed building for raising calves 4.0 4.8+0.2 4.1+£0.3
3aKprTO€ MOMEIIECHUE NJIA COAECPXKAaHUS TEIAT
Open building for raising calves 4.0 42403 3.5+£0.2
OTKprTOC NMOMEIIECHUE NJIA COACPXKAHUS TEIIAT
Compound feed preparation workshop 4.0 10.6 £0.5 12.6 £0.7
Llex npurotoBiieHUs1 KOMOMKOpMa
‘Workers around respiratory organs while distributing rough feed 4.0 7.6 0.4 10.4 £ 0.7

30Ha BEHTUJISILMU JJI51 3A1UThl OPTaHOB JIbIXaHUsI PAOOTHUKOB
npu pacdacoBke rpydboro KopmMa

Organic substances contained in dust can increase the
sensitivity (sensitization) of workers’ bodies and cause them to
develop allergic diseases.

The highest dust was recorded around the respiratory organs of
the workers during the distribution of coarse hay (10.4 £+ 0.7 mg/m?)
and in the forage preparation workshop (12.6 £ 0.7 mg/m?).

"Otabek D" and "Hastinapur” animal husbandry complex, the
amount of dust detected in the workplaces of the closed building
where livestock is kept is 2.3—2.55 times higher than the standard
level, the open building where livestock is kept is 1.62—18.5 times
higher, the closed maternity ward 2,15—2.2 times, the closed
building for keeping calves is 1.2—1.02 times, the open building for
keeping calves is 1.05—0.87 times, the soft fodder preparation shop
is 2.65—3.15 times, rough for livestock In the distribution of hay, the
respiratory organs of the workers were found to be 1.9—2.6 times
higher.

It was observed that the amount of dust in the air of workplaces
in the indoor and outdoor building of the young calf keeping
department did not exceed Permissible standard (Table 2).

The measurement of noise level in the main departments of
the inspected livestock complex gave the following results (see
Table 3).

The noise level recorded at workplaces in the closed dairy
and meat cattle building of the "Otabek D" livestock complex
is 0.88—1.1 times, the closed building where calves are kept
is 0.875—1.025 times, and the fodder preparation workshop
is 1.1—1.15 times, it was observed that the poultry house increased
1,025—1,075 times.

It was observed that the noise level did not exceed the
established norm in the calf keeping workshop

It was found that the operation of equipment installed in the
compound feed production workshop increased the noise level by
110—118%. In the cowshed, during the process of milking cattle,
the noise level reached 84—89 dB and was 1,025—1,075 times
higher than the permissible limit.

In the “Hastinapur” livestock complex, the recorded noise
levels in the closed building for dairy and meat livestock ranged
from 0.975 to 1.075 times above the standard. In the closed
building for calves, the noise level was recorded at 0.875 to 1.012
times above the standard. In the compound feed preparation
workshop, the noise levels increased to 1.12 to 1.18 times above the
standard, while the cattle shed showed an increase of 1.05 to 1.11
times above the standard.

It was also observed that the noise levels in the calf housing
workshop at the “Hastinapur” livestock complex did not exceed
the established standards.

In the compound feed preparation workshop, it was found that
the noise levels increased by 112—115% due to the operation of
the installed equipment. In the cattle shed, during the process of
washing the animals, the noise levels ranged from 84 to 89 dB,
exceeding the allowed limit by 1.05 to 1.11%.

It should be noted that the impact of noise on workers in the
main workshops of the facility lasts approximately 1.0 to 1.5 hours.
In the compound feed preparation workshop, the noise affects
workers for 5.0 to 5.5 hours, while in the cattle shed, it lasts for
4.0 to 5.0 hours (according to time measurement results).

We detected hydrogen sulfide, ammonia, and methyl mercaptan
in the air of the working areas (see Figure on the insert). The
concentrations of harmful substances in the air of the main working
areas of the "Otabek D" and "Hastinapur" livestock complexes are
presented in Table 3, 4.

From the figures in the table, it is evident that the levels of the
gases mentioned above were found to be higher than the established
limits. However, it was noted that the gas concentrations in the calf
housing zone did not exceed the designated standards.

In the closed rooms and open yards where dairy cattle are kept,
the ammonia levels increased by 1.1 and 1.3 times, respectively;
the levels of methyl mercaptan increased by 0.9 and 1.2 times; and
the levels of hydrogen sulfide increased by 0.8 and 1.0 times.

The harmful substances in the air of the main working areas of
the "Otabek D" and "Hastinapur" livestock complexes-hydrogen
sulfide, methyl mercaptan, and ammonia-primarily originate from
the decomposition of manure and feed residues. The air in the
livestock housing areas is mainly contaminated with hydrogen
sulfide, ammonia, methyl mercaptan, carbon monoxide, indole,
and amines.

In closed buildings, the concentrations of hydrogen sulfide,
methyl mercaptan, and ammonia were observed to be particularly
high in the early hours of the morning. This situation is related to
the low ventilation due to the buildings being sealed in the evening.

It is important to emphasize that while the concentrations of
hydrogen sulfide, methyl mercaptan, and ammonia in open yards
are somewhat lower compared to closed rooms, their levels are still
above the permitted limits.

It was found that the amount of hydrogen sulfide in the closed
livestock buildings of the “Otabek D” and “Hastinapur” livestock
complexes exceeded the permissible limits by 1.51—1.43 times at
the workers’ workplaces. Similarly, methyl mercaptan exceeded the
permissible levels by 1.5—2.0 times, and ammonia by 1.46 times.
In the open livestock buildings, hydrogen sulfide was found to be
1.22—1.38 times higher, methyl mercaptan 1.25—1.5 times higher,
and ammonia 1.22—1.3 times higher than the standard limits.
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Indicators of noise levels in livestock complex sections, dB

IMoka3aremu yposus myma (1b) B oTae/1ax JKHBOTHOBOTYECKOTO KOMILIEKCA

Table 3 / Tabauma 3

Noise Level
Source of Inspection Standard
O0beKT NpoBepKU Hopmatus
YPOBHS HIymMa

Recorded Noise Level in "Otabek D"

VpoBeHb mymMa B padoynx MecTax
JKHBOTHOBOYECKOro KomiLiekca «Otadek [I» | KMBOTHOBOTYECKOr0 KOMILIEKCA «XaCTHHAIYP»

Recorded Noise Level in "Hastinapur"
Livestock Comple

YpoBeHb 1iymMa B pad0YMX MeCTax

Livestock Complex

Closed Building for Dairy and Meat Livestock 80

3aKprTOC TIOMEIICHUE I COACPXKaHUA
MOJIOYHOTO 1 MSICHOI'O CKOTa

Closed Building for Calves 80
3aKprTOC MIOMEIICHUE NI COACPKAHUS TEIIAT

Compound Feed Preparation Workshop 80
Llex 1o MpUTrOTOBJIEHNIO KOMOMKOpMa
Slaughterhouse | Boiins 80

71-88 78—86
70-82 70-81
88-92 90-95
82—86 84—89

Table 4 / Tabnuua 4

The level of bacterial air pollution of the main departments of livestock complexes CFU/m? (average amount)
‘YpoBenb 0aKTEPHAJIBLHOTO 3arpsA3HEHHs] BO3yXa B OCHOBHbIX OTAE/IaX JKMBOTHOBOMYecKuX KomiuiekcoB KOE/m® (cpennee 3Hauenue)

Bacterial Count in 1m® Air / Komruectso 6akrepuii B 1 M* Bo3myxa

Building Name "Otabek D" Livestock Complex "Hastinapur" Livestock Complex
Hasanue 31anuit Ha PadOYMX MeCTaX KMBOTHOBOIYECKOro Komiiekca «Otadek /Iy Ha paboumx MecTax )KUBOTHOBOIYECKOTO KOMILIEKCA «XaCTUHAMYD»
Total Bacteria Staphylococcus Total Bacteria Staphylococcus

Dairy Cows Building 16 500 4985 16 450 4816
3}121HV[C OJIs1 COOCpKaHUsA ﬂ.OI7IHbIX KOpoOB

Calf Housing Building 12 600 6840 12 746 6835
3I[aHI/IC JJIs1 COACPpXKAHUA TEIIAT

Beef Cattle Housing Building 18 580 8780 17 460 8460
3paHue I cofepKaHUsl MSICHBIX KOPOB

Maternity Ward | PonmibHoe otnenenue 19 700 9160 19 735 9215
Slaughterhouse | Boiins 18 410 7960 15315 6520

In the closed maternity section, hydrogen sulfide exceeded
permissible limits by 1.69—1.59 times, methyl mercaptan by
1.75—2.0 times, and ammonia by 1.51—1.61 times. Meanwhile, in
the compound feed preparation workshop, hydrogen sulfide was
recorded at 1.04—0.92 times, and methyl mercaptan was found to
be 0.5—0.62 times below the limit, with ammonia not detected.

Along with the physicochemical factors negatively affecting
workers’ health, microbial contamination of the air plays an
important role in livestock complexes. The degree of microbial
air contamination depends on the number of livestock and
their living conditions. The level of bacterial contamination in
the air and workplaces of the complexes was assessed based on
the sanitary norms (No. 0053—23 sanitary rules and norms) for
harmful and dangerous substances, microorganisms, bacterial
preparations, and aerosols in residential areas. According to these
norms, the permitted number of colony-forming microorganisms
ranges between 50,000 and 100,000, depending on the number of
animals and the sanitation conditions of the rooms.

Our inspections found that the level of saprophytic bacteria
in the air of the main sections of the farms did not exceed the set
norms. However, the number of cocci-shaped bacteria was recorded
in production areas. In the air of the building housing beef cattle,
the amount reached (16,500 * 1,180 CFU/m?), which is 2.7 times
above the standard, comprising 31.1—66.6% and 21.8—60.2% of the
total microbial content. In the rooms housing dairy cows, hemolytic
Staphylococcus was found in 1.6—10.2% of cases (85—491 CFU/m?),
and molds were detected in 30.2% of cases.

The indicators of microflora in the air of the main sections of
livestock complexes are shown in Table 4. The poor sanitary condition
of farm rooms increases the number of yeast-like fungi in the air,
which can cause increased sensitivity (sensitization) in workers.

In the building where calves are housed, actinomycetes were
predominantly found (48.1% of positive samples). We believe this
is due to the high physical activity of calves and the high bacterial
contamination of the air in the rooms.

This table shows the bacterial counts for air samples from
different buildings of the "Otabek D" and "Hastinapur" livestock
complexes. The results indicate the concentration of total bacteria
and staphylococcus in the air at the workers’ workplaces. Notably,
the maternity ward and beef cattle housing buildings exhibit the
highest bacterial counts.

Limitations. The study focuses only on specific factors such
as air quality, noise, lighting, microclimate, and other particular
conditions. Covering all aspects of the work process is challenging.

Discussion

The hygienic principles of working conditions in modern
livestock complexes are crucial for ensuring the health and well-
being of workers. Key aspects include evaluating physical, chemical,
and biological factors. Additionally, compliance with sanitary-
hygiene standards related to air quality, temperature, humidity,
dust, gases, and noise levels is essential. These factors collectively
contribute to preventing occupational diseases and enhancing overall
productivity, highlighting the need for continuous monitoring and
improvement of workplaces in the livestock sector. Implementing
systematic hygiene practices can improve worker health and lead to
more sustainable livestock production systems.

Conclusion

Working conditions in modern livestock complexes have a
direct impact on the health of workers. Poorly organized conditions
increase the risk of infectious diseases among employees and reduce
work efficiency. Microclimate parameters-such as temperature,
humidity, and air circulation-play a crucial role in ensuring
both productivity and workers’ well-being. Workers in livestock
complexes are directly exposed to pathogenic microorganisms,
allergens, and other biological hazards, which makes maintaining
a healthy and safe working environment essential.
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Average concentration Maximum concentration Average concentration Maximum concentration REK, mg/m?
of substances, mg/m? of substances, mg/m? of substances, mg/m? of substances, mg/m? nag, mr/ive
CpegHss KoHueHTpaums  MakcumanbHas KoHueH- | CpedHsst KoHueHTpaums  MakcumanbHas KOHUeH-
BeLlecTB, Mr/m? Tpauus BewecTs, Mr/m? BeLlecTB, Mr/m* Tpauus BewecTs, Mr/m?
"Otabek D" livestock complex "Hastinapur" livestock complex
XKvBoTHoBOOYeckuii komnnekc «OTabek O» XnBOTHOBOJYECKNIA KOMMIEKC «XacTuHanyp»
"Otabek D" livestock | "Hastinapur" livestock
complex complex
Komnnekc «Otabek [1» Komnnekc «XactuHanyp»| REK,
Source of Inspection Substances . N mg/m?
concentration of Substances, mg/m
O6bekT npoBepku BewecTBo N nono,
KOHLIEHTpaLms BeLecTs, Mr/m M
average | maximum | average | maximum
cpeaHasa MakcumarnbHada CpedHAsa |MakcumalbHas
A closed building for the storage of livestock | [ | Ammonia / Ammmak 19.4 29.2 19.3 26.1 20
3aKPLITOE MOMELLEHNE ANA CONEPXa s ckoTa [l Hydrogen sulfide / Ceposonopon 10.8 15.1 10.8 13.8 10
[[] Carbon monoxide / Okucb yrmepoga| 2.7 5.48 2.83 4.8 5
An open building for the storage of livestock | [ll Ammonia / AMmuak 14.7 223 16.76 26.1 20
OTKpeITOE NOMELIGHUE ANA CORSPXaHMS CKOT [ Hydrogen sulfide / CepoBonopon 9.6 12.2 9.9 13.8 10
[l Carbon monoxide / Okucb yrnepoga  2.67 4.6 2.32 4.8 5
Closed maternity ward Il Ammonia / AMmnak 26.1 30.2 27.8 322 20
3akpeiToe poaynkHoe oTaeneHme [l Hydrogen sulfide / Ceposogopoa  10.1 16.9 12.6 15.9 10
[] Carbon monoxide / Okuch yrnepona  4.85 5.8 4.7 53 5
A closed building where calves are kept B Ammonia / Ammmak 14.8 223 14.46 23.9 20
SaKPLITOE NOMELUEHNE ANK COREPXAHNA TENAT g 1y drogen sulfide / Cepososopon 7.0 11.2 7.65 13.1 10
[l Carbon monoxide / Okuck yrnepopa  3.22 4.6 2.65 5.1 5
An open building where calves are kept [[] Ammonia / Ammuak 15.9 211 17.36 222 20
OTKpLITOS MOMELeHUE ANA CORSPXAHWS TENTT g i drogen sulfide / Ceposogopon | 6.85 10.1 7.95 11.9 10
[l Carbon monoxide / Okuck yrmepopga | 3.39 5.2 1.62 4.53 5
Omukhta fodder preparation shop [[] Hydrogen sulfide / Ceposoaopop 7.51 10.4 3.97 9.2 -
Uex no usrotoanenuio kombukopma [l Carbon monoxide / Okuck yrmepoga  2.58 2.13 2.13 4.2 -

Amount of Chemical Substances at Workplaces.
ColiepXaHne XMMUYECKNX BELLECTB B BO3AYXE PaGoyei 30HbI.

TUTMEHA U CAHUTAPUSA « Tom 104 N2 4 « 2025
Gigiena i Sanitariya / HYGIENE & SANITATION, RUSSIAN JOURNAL ¢ Volume 104 « Issue 4 * 2025



