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TYHUIH

by makanaga «Kapacy» JKILC kacamxaHacslHa odudar mpenaparbiH eHIAIPICTIK ChIHAKTaH
OTKi3y HOTMXenepi kenTipiired. Bakpliayra HeicaHmapabiH Oerkeifinen 1 cm® ka 10 cMm® eceGinen
OakpUIay jKoHE TOXipuOenik aen Oeminred E. coli 1257 mrambiMeH acTaHFaH >KYFBIHIBI aJIbIHIBL.
ToxipuOerik TecT-HbICaHap CTePHIAl Ta3a (GU3HONOTHSIBIK EPITIHAIMEH OHICIII, an 0aKpuIay TOOBI
ceHanbI oThipFal 10% «Ilomudary pesmHbexmmanbk 3ateiver 1 m> —ka 0,2-0,3 1 ecebimen 1
CaraTThIK OKCIO3UIUSAAA OHJENIN, HOTMKECIHAC ChIHAJIFaH HbicaHmap Oakrepusuiapaad 100%
3aaIChIB3AaHABIPEIIIEL. E. COli 1257 mraMbl caHUTApUAIIBIK, KOPCETKImTepi OoMbIHITa TO3IMaiiri 1
TomKa jkataabl. JKoFapblaa KYpri3ireH ToXipHOeNmiK >KYMBICTapIblH HoTWKeci OoitbiHma, 10%
«ITomudar»  epitinmici  Tezimaimiri 1  TomKa  JKaTaThlH  OaKTEpUsUIAPABI  TOJBIFBIMEH
3apapChi3AaHABIPATHIHABIFBIHA KO3 KETKI31IIII.

PE3IOME

B nanHO# craThe MpHBENEHBI PE3yJbTAThl MCCIEIOBAHUS MPOU3BOJICTBEHHOI'O HCIIBITAHUS
npenapara «[lomudar» B yb6oiiHoM wnexe TOO «Kapacy». B kauecTBe KOHTPOJIS CIY>KHIU
KOHTAMMHMPOBAHHBIE | MJIPJI. B3BECHIO KyIbTyphl GakTepuii E. coli mr.1257 u3 pacuera 1 cm® Ha 10
cM’ TecT-00BEKTHI, KOTOphIE OBLIH pa3/eeHbl Ha KOHTPOJIBHYIO M OMBITHYIO. OMBITHBIE TECT-00BEKTHI
0o0pabaThIBany CTEPMIIBHBIM (PH3.pacCTBOPOM, & KOHTPOJIbHBIE ObLTH 00paboTaHsl mcnbiTyeMbiM 10%
ne3unduImpytomuM cpeactsoM «Ilomupary u3 pydsoro pacnsumTens u3 pacuera 0,2-0.3 1 Ha 1 M2
10% pacTBopa aesuHuImpylomero cpeactsa «Ilomudar» npu Hopme pacxoma 0,2 1/mM° u
skcnosuuu 1 yac, obecnieunBaet noanoe 100% obe33apakuBaHue BCEX MCIBITYEMBIX TIOBEPXHOCTEH
or Oaktepuil. IlpoBemennsle wuccnenoBanusi 10% pacTBOpoM [Ee3MH(DUIMPYIOMIETO CPEACTBa
«lTomuadary mokazanw, 4TO0 OH oONamaeT OaKTePUIMIHBIMH CBOWCTBaMH, T.e. moiHOro 100%
YHUUYTOXXEHUSI MHUKpPOOPTaHHU3MOB Ha TeCcT OOBEKTaX, KOHTAMHUHHPOBAHHBIX] MIpPJ. B3BECHIO
KynbTypbl Oaktepuii E. coli mr.1257. E.Coli mT. 1257 1o caHuTapHBIM-IIOKa3aTesIM OTHOCUTCS K 1
rpynne ycroiiunBoctd. Ha ocHOBaHMM MpPOBEAEHHOTO SKCIIEpUMEHTa JoKa3aHo, uTo 10% pacTtBop
«Ilomudar» noaHOCTHIO 00€33apakuBaeT OaKTepPHH, OTHOCSIUECS K | TpyIine yCTOHYMBOCTH.
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Abstract
The article presents the results of the analysis of the current state of sheep wool processing and
it is established that about 70% of coarse wool, or 34% of the total wool production in Kazakhstan
remains unrealized and can be considered as losses. A comprehensive analysis of the physical and
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chemical properties of sheep wool was carried out in order to expand the scope of their use in other
sectors of the economy. It has been established that one of the promising scientific areas is the use of
sheep wool in the construction industry due to their unique properties, such as environmental
friendliness, economy, lightness, affordability, high thermal insulation characteristics and as a source
of renewable raw materials. In order to prevent the occurrence of human infectious diseases in direct
contact with sheep's wool, sanitary-veterinary measures and requirements have been developed,
including preliminary cleaning and disinfection before applying them to the main technological chain.
Scientific and experimental studies have proved the possibility of using sheep wool as fiber in the
composition of the cement-sand mixture in order to improve the heat-shielding and physico-
mechanical properties of the finished product. The results of the preliminary scientific and
experimental work open up a broad perspective on the integrated and rational use of sheep wool in
other sectors of the economy.

Keywords: wool, physical and chemical properties, veterinary and sanitary requirements,
disinfection, sanitization, disease prevention, electron microscopy images.

Introduction. The production of wool is the result of shearing animals, which is carried out in
sheep farms of various types. In Kazakhstan, 533 agricultural enterprises, about 14,500 farms and
farms, and about 2 million households (personal subsidiary farms) have such specialization. The
marketable products of this segment are unwashed wool of the three main types, from the point of
view of pricing: 1) coarse and semi-rough, 2) semi-fine, 3) fine wool, which can be further divided
into smaller varieties.

The processing segment consists of two main production stages. Primary processing, which is
usually carried out by specialized enterprises for the primary processing of wool, the so-called SEP
factories (currently in Kazakhstan there are 7 such enterprises, some of which are idle). The final
products of this industrial stage (washed wool) refers to the variety of the original wool, the key
properties of the wool as a result of such processing remain almost unchanged. Deep processing is
carried out by industrial enterprises.

They use either unwashed wool (in this case, the enterprises themselves carry out its primary
cleaning) or a washed product (purchased from POSH factories), which is then used to produce semi-
finished products or final products. In the current situation, about 70% of coarse wool, or 34% of total
wool production, remains unrealized and can be considered as losses.

The country produces mainly coarse and semi-coarse wool (about 21-22 thousand tons
annually), 70% of which remain unclaimed and destroyed, the rest is mainly used for domestic
production of traditional goods, and only a small amount is exported; as well as thin and semi-thin
sheep wool of mainly low quality (about 11-12 thousand tons), which is mainly exported both washed
and unwashed (80-85%), the remainder in small quantities (15-20% ) processed internally. Obtaining
such volumes of wool is provided by a livestock of sheep with a total number of 14 million heads,
mainly crossbred (outbred) (95%), which are concentrated in private farms (70%), almost 4,000 farms
(25%) and, to a lesser extent , at large enterprises (5%). In accordance with market demand, sheep
farms are oriented towards meat production, while wool is regarded as a by-product, which is only
partially sold on the market through an ineffective trade and procurement system [1].

In such a situation, there is an objective need to use sheep wool in other sectors of the
economy of Kazakhstan.

The purpose of the work is to conduct a comprehensive analysis of the properties of sheep
wool and study the possibility of their use in other areas, taking into account veterinary and sanitary
requirements.

One of the main measures for the effective use of wool is the preservation of its valuable
properties at all stages of production during harvesting, storage and initial processing. Below is a brief
analysis of the main properties of sheep’s wool [2,3].

Wool fiber consists almost entirely of protein compounds of the keratin group. A distinctive
feature of keratin wool is a significantly higher (from 3 to 5%) sulfur content in it than in other
proteins. For example, Cape Merino wool of the 1st grade contains 4% sulfur, Australian Merino wool
- 3.82%, New Zealand crossbred - 3.22%, Lincoln - 3.10%.

129



BerepuHapuns £bl/ibiMgapbl

The technological properties of wool are largely associated with its sulfur content. Wool fiber
keratin consists of various amino acids (according to Barker), wt.%: Cystine 13.10, glutamine 12.90,
leucine 11.50, arginine 10.20, histidine 6.90, tyrosine 4.80, proline 4.40, alanine 4.40, serine, 2.96,
lysine 2.8, valine 2.8, asparagine 2.30, tryptophan 1.80, glycine 0.60; other compounds 18.6.

Consider the effect of water on the properties of wool. Cold water hardly changes the
properties of the coat. However, with a long stay of wool in water, its slight hydrolysis is observed.
So, with a 20-fold treatment of wool in cold water for 24 hours, extracted substances containing
nitrogen were found in the latter. With long-term content of wool in hot water leads to slow
dissolution.

The effect of air temperature on wool is also different. Thus, a heating temperature of 100—105
° has almost no effect on the strength, stretching and color of the coat. This property of wool is used
when drying it in drying ovens at the indicated temperature.

However, under the action of a higher temperature (120 ° and above), the strength and
elongation of the coat are significantly reduced.

The physical properties of wool, which are essential in its processing into yarn and fabric,
include: fineness, length, strength, elasticity, elasticity and crimp.

However, the main physical properties of wool are its fineness and length, since this is what
determines the nature of its use.

To achieve the expected results on the use of sheep’s wool in other areas, special attention
should be paid to the fat content of wool. It is a product of the activity of the sebaceous and sweat
glands that are in the skin of sheep. The fat secreted by the sebaceous glands envelops the wool fibers
and protects them from the influence of the external environment. The quantity and quality of fat in
sheep depends on the breed and the individual characteristics of the animals. Therefore, it is necessary
to conduct research to determine the amount of grease for each batch of supplied sheep wool
according to a special technique.

As a rule, wool of fine-wool sheep is more greasy, wool of semi-fine-grained and low-fat wool
is medium-greasy and wool of semi-coarse and coarse-haired sheep.

As an analysis of the properties of sheep’s wool shows, some properties of sheep’s wool are
very valuable for use in other industries.

So the author of the work has developed a technology for obtaining a feed product from wool
waste, as well as identifying the possibility of its use as an additive in the diets of lambs in the
suckling period [4-6].

The authors of the studies substantiated the optimal conditions of the technological process for
processing wool wastes, which made it possible to develop a technology for obtaining a feed product
based on protein hydrolyzate by processing wool wastes by the method of slightly alkaline hydrolysis
during heat treatment under pressure, followed by neutralization, filtration, drying to dryness or
thickening. According to the indicators of chemical and amino acid composition, physico-chemical
properties, metabolic energy, gross nutrient content, biological value, toxicity, the hydrolyzate meets
the zootechnical and sanitary-veterinary requirements for a sheep feed product.

Recently, in the construction industry, very much attention has been paid to the quality and
naturalness of heat-insulating materials. Creating a human-friendly environment and comfortable
climate in any room are the main requirements when designing any residential or public building.
However, the indoor microclimate does not always work best for a person. Dry air, an increased
concentration of volatile impurities from building materials (binders, varnishes, paints), increased
noise background can often lead to various diseases. At the same time, a favorable indoor climate
increases the feeling of comfort and, as a result, increases labor productivity [7-8].

An innovative solution in the use of heat-insulating materials is the use of material from
natural sheep’s wool [9]. These are environmentally friendly materials with excellent properties.
Sheep's wool is a 100% natural material, it does not contain any impurities and is made from
renewable raw materials. In addition, wool has a number of important undeniable advantages over
other materials. The use of material made from natural wool reduces temperature and humidity
differences, damps the sounds that appear in the air and structures, and also reduces the amount of
pollutants, toxins and smells that spread through the air.
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Recently, for several years, various types of fibers, both organic and inorganic, have been used
in the industry, which will improve the performance of concrete, reduce the risk of cracks.

Fibers can be used for hydraulic structures, outdoor platforms, in floor slabs, petrochemical
industry, bridges, etc. [10].

In this direction, one of the promising types of fibers is sheep wool, which annually forms in a
significant amount in Kazakhstan.

Due to the unique properties of wool such as lightness, high tensile strength of fibers and high
heat and sound insulation characteristics, it opens up a broad prospect of using them in the creation of
new technologies for composite materials with a wide range of positive physical, mechanical and
operational properties.

Materials and methods. To confirm the literary scientific information, we carried out
electron-microscopic images of the fibers of coarse sheep wool of the West Kazakhstan region. For
electron microscopy, a scanning electron microscope (SEM) of the JSM-6390LV brand (Japan) was
used at the laboratories of physical and chemical analysis of general use of Kyzylorda State University
named after Korkyt ata (Figure 1).

a) magnification x 50; b) hobby x 500; ¢) hobby x 1000; d) hobby x 1500
Figure - 1 Electron-microscopic images of sheep's wool

As electron microscopic images show, the fiber of sheep’s wool has a fibrous scaly structure,
which is an advantageous property for using them in other areas.Along with this, the use of sheep
wool as a raw material in other industries, can serve as a source the spread of many infectious diseases
in humans and animals, such as brucellosis, anthrax, smallpox, foot and mouth disease, listeriosis,
dermatomycosis et al. [11]. Contact of workers with infected hair is accompanied by illness of workers
with anthrax, brucellosis, tularemia, etc. Therefore, ensuring the veterinary and sanitary state in
enterprises using sheep wool helps to prevent the occurrence of infectious diseases of humans and
animals. One of the important aspects of the exclusion of infectious diseases is the development of
sanitary and preventive measures, including preliminary cleaning and disinfection of wool before use
in the main technological chain. Since the causative agent of the disease can retain virulent properties
for a long time.

This is especially important when using sheep wool in housing. Preparations intended for
washing and disinfecting wool should be with a wide spectrum of antimicrobial action in the absence
of smell and moisture, environmentally friendly and capable of rapidly degrading in the environment
without the formation of toxic compounds, low toxicity and safe operation, not reducing the
commercial quality of raw materials.

Research results. Considering the specifics of using sheep’s wool in other industries, we have
developed sanitary and veterinary requirements regarding their use as raw materials for the creation of
composite materials with improved thermal insulation properties.
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Below is the algorithm of sanitary and veterinary requirements regarding the collection of
wool from personal subsidiary and peasant farms, since at present it is they who have concentrated the
bulk of the wool being cut (using the example of semi-coarse and coarse wool):

1. Preliminary disinfection of wool at the place of shearing;

2. Packing of disinfected wool in waterproof bags;

3. Transportation of wool to the place of use on special indoor machines;

4. Storage of wool in special warehouses previously sanitized against moths, ticks and other
parasitic insects;

5. Secondary simultaneous disinfection and washing of wool in mobile technological
equipment;

6. Drying of wool in special drying chambers at a temperature of 65-70 °C in order to preserve
the original physical and chemical properties.

Compliance with the specified sanitary and veterinary requirements eliminates the possibility
of workers becoming ill with the above diseases. In addition, the wool is freed from various blockages
and grease. In order to study the possibility of using wool as part of composite materials, we carried
out preliminary scientific and experimental work on the basis of the research laboratories of building
materials.

For scientific experiments, the studied coarse wool samples were pre-disinfected and washed
using a detergent.

After cleansing from wool fibers, fiber 10-12 mm long was manually cut to be used for
further scientific and experimental studies.

As the second object of the study, a cement-sand mixture in the ratio of 1: 3 was chosen.

To establish the effect of fiber from coarse fleece on the basic physical and mechanical
properties of the hardened samples, three batches of a cement-sand mixture were prepared at a water-
cement ratio of 0.4.

The fiber content was taken at the rate of 15-30 g per 1 kg of dry mix.

To prepare the mixture, cement and sand were dosed in a ratio of 1: 3 and mixed dry in a
spherical bowl, then wool fibers were added in the amount of the studied area and again mixed dry
until the fiber was evenly distributed over the entire volume of the cement-sand mixture. Then water
was added, and again thoroughly mixed until a homogeneous mass was obtained. From the resulting
mixture, cubes (100x100x100mm) and beams (40x40x160mm) were molded using vibration on a
laboratory vibrating table.

Figure 2 - Fragments for the manufacture of fiber from wool and the process of preparing a composite
mixture

Molded samples were stored for 28 days in a bath with a water seal. After the expiration of the
storage period, the samples had clear faces and smooth surfaces, without any cracks. After visual
inspection, the samples were tested in physical and mechanical properties and studied the
microstructure of the composite mixture with the addition of fiber from sheep’s wool (figure 3).
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Figure 3 - Microscopic images of composite samples using fiber using sheep’s wool

As the test results showed, with an increase in the fiber content in the study area, a uniform
increase in the bending strength of the samples from 5.4 MPa to 5.9 MPa is observed. Compared to
control samples, this increase is from 0.5 MPa to 1.4 MPa. At the same time, samples containing wool
fibers retain compressive strength almost at the same level as control samples. This indicates the
presence of a reinforcing effect of sheep wool fibers in the composite mixture. In addition, there is a
uniform decrease in the average density of the samples and their thermal conductivity. Obviously, the
content of light wool fiber contributes to a decrease in average density and thermal conductivity due to
the formation of a microporous fibrous structure in the body of the hardened sample.

Conclusions:

- the current state of sheep wool processing was analyzed and it was found that about 70% of
coarse wool, or 34% of the total wool production in Kazakhstan remains unrealized and can be
considered as losses;

- a comprehensive analysis of the physical and chemical properties of sheep wool was carried
out in order to expand the scope of their use in other sectors of the economy;

- it was established that one of the promising scientific areas is the use of sheep wool in the
construction industry due to their unique properties, such as environmental friendliness, economy,
ease, affordability, high thermal insulation characteristics and as a source of renewable raw materials;

- in order to prevent the occurrence of human infectious diseases in direct contact with fleece,
sanitary-veterinary measures and requirements have been developed, including preliminary cleaning
and disinfection before applying them to the main technological chain;

- scientific and experimental studies have proved the possibility of using sheep wool as fiber
in the composition of the cement-sand mixture in order to improve the heat-shielding and physico-
mechanical properties of the finished product.

Thus, the results of the preliminary scientific and experimental work open up a broad
perspective on the integrated and rational use of sheep wool in other sectors of the economy.
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TYUIH

Maxkanana KoW XYHIH OHACYMIH Ka3ipri jkal-KYWiH Tajjay HOTHKENepl KENTIPIIreH MXoHe
aHBIKTaNFaH JKYHHIH mamameHn 70% -v1 Hemece Kaszakcranmarbl XyH eHipiciHiH 34% -bl icke
achIpbIMaraH OOJBIN TaOBUIAABI JKOHE IIBIFBIH PETIHIAC KapacThIphUIybl MYMKiH. Omnmapiabt
SKOHOMHUKAHBIH 0acka camaimapblHIa KOJIaHy asChlH KCHEWTY MaKCaThIHIA KO JKYHIHIH (QHU3UKO-
XUMUSUTBIK KaCHETTepiHe KeUIeHIl Tanaay Kyprizunmi. KypeUiblc WHIyCTpUSCBIHAA KOW >KYHIH
JKOJIOTHSFa, YHEMIUTIKKE, JKEHUIMIKKE, KOJ IKCTIMIIIIKKE, JKbUIy OKIIAyJayAblH J>KOFapbl
cUNaTTaMaiapblHA JKOHE JKaHAPTBUIATHIH IIMKI3aT KO3l PETiHJAe epeKile KACHUETTEepiHe OaillaHBICTHI
naiiajgany mepCreKTUBAIBI FRUIBIME OaFbITTapAbIH Oipi 00ibIT TaObuIaapl. KolapiH *KYHIMEH TikeneH
OaitaHpicTa 0OJIAaThIH agaMIap/IbIH JKYKIAIbl aypyJapblHbIH aIAbIH aly MaKCcaTbIHIA OJapAbl HEri3ri
TEXHOJIOTUSJIBIK Ti30CKKe KOJAaHap aljbIHIa ajlJIbIH-ajia Ta3apTy MEH 3apapChi3aHibIpyAbl ecKepe
OTBIPBITI CAHUTAPIIBIK-BETEPHHAPIIBIK IIapaiap MEH TananTap a3ipieHai. FeulbIMu KoHe TaKipHOemik
3epTTeyJep MaiiblH KYHHIH JKbUTy KOPFAWTHIH JKOHE (DH3MKa-MEXaHHMKAIIBIK KACHETTEPIH JKAKCapTy
YIIiH KO# JKYHIH [IEMEHT-KYM KOCIIACHIHBIH KYPaMbIHIaFbl TAIIIBIK PETiHIE MaigaiaHy MYMKIHIITIH
Tonenaeai. AJIBIH ala FEUTBIMU-TOXKIPHOEITIK KYMBICTAPABIH HOTIDKEIEPl KOH JKYHIH SKOHOMHUKAHBIH
Oacka cajanapbiHia KeIIeH Il )KOHE YThIMIbI Mai1aaHyIblH KeH MePCIICKTHBACHIH allla ibl.

PE3IOME

B cratee mnpencraBieHBl pe3yJbTaThl aHATW3a COBPEMEHHOI'O COCTOSHHS TepepaOOTKH
OBEYbEH IIEPCTH U YCTAHOBJICHO, 4TO okojo 70% rpy0oit mepctu, unu 34% COBOKYMHOTO oObeMa
MPOU3BOJIcTBa miepcTy B KazaxcTaHe ocTaroTcsl Hepealn30BaHHBIMH M MOTYT PacCMaTpPUBATHCS Kak
noTepu. IIpoBemeH KOMITIEKCHBIN aHaM3 (U3MYECKHX W XUMHYECKHMX CBOWCTB OBEULEH IEPCTH C
IEIbI0 pacIupeHus cepbl HCIONMB30BAHUS UX IPYTHX OTPACISIX DKOHOMHKH. Y CTaHOBJIEHO, YTO
OJIHUM W3 TMEPCHCKTUBHBIX HAyYHBIX HANPABJICHUH, SBIISIETCS HCIIOJE30BAHUE OBEUYBCH HICPCTH B
CTPOUTENBHOU cepe Onarogaps UX YHUKaIbHBIM CBOWCTBAM, KaK SKOJIOTMYHOCTh, SKOHOMUYHOCTD,
JIETKOCTh, JTOCTYIMHOCTb, BBICOKHE TEIDIOW3OJAINMOHHBIE XapaKTePUCTHKH ¥ KaK HCTOYHHK
BO300OHOBIIIEMOTO CBIPBs. C TIENBIO TPEAYNPESKICHNUS BO3HUKHOBEHUS WH(EKIIMOHHBIX OO0JIe3HEH
YeJIOBEKa IIPH HETMOCPEACTBEHHOM KOHTAKTE C OBEYBECH IEpCThI0O pa3pabOTaHBl CaHHUTAPHO-
BETEPUHAPHBIC MEPONPHUATHS | TPeOOBaHMS, BKIIOYAIOIINE MPEIBAPUTEIBHYIO OYUCTKY H
Jne3nHpEeKIuid 10 TPUMEHEHHS KX B OCHOBHYIO TEXHOJOTHMYSCKYIO Iernouky. HayuHo-
AKCMEPUMEHTAILHBIMUA UCCIIEJIOBAHUSIMU JOKa3aHa BO3MOXKHOCTh MCIOJIh30BaHMS OBEYhEH IIEPCTH B
KadecTBe (UOpPBI B COCTaBe IIEMEHTHO-TIECUAHOW CMECH C IEIbI0 YIYYIIEHHS TEIUIO3aIIUTHBIX H
(hM3UKO-MEXaHUYECKUX CBOMCTB TOTOBOTO MPOJYKTAa. Pe3ynbTaThl MPOBEACHHBIX MPEIBAPUTEIBHBIX
HAYYHO-IKCIICPUMEHTAILHBIX Pab0T OTKPHIBACT INMUPOKYIO TEPCHCKTHBY MO KOMIUICKCHOMY H
PalMOHABHOMY UCIIOJIh30BAHHUIO OBEYbCH MICPCTH B JPYTUX OTPACIISIX IKOHOMUKHU.
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