YOK 616.995.636.3
MEAT’S PHYSIC-CHEMICAL PROPERTIES IN SHEEP INFECTED WITH ECHINOCOCCOSIS
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Samples of Longissimus dorsi muscle, liver, lung, heart, kidney and spleen collected in the Almaty
slaughter house from 5 clinical healthy and from 5 sheep with signs of echinococcosis were investigated in
the Laboratory of Veterinary Sanitary Expertise of Animal Origin Products and Row of the Kazakh National
Agrarian University following the requirements established in specific rules for the organization of official
controls on products of animal origin. There were shown changes in the properties of meat as a result of
sheep echinococcosis: increased content of volatile fatty acids, amino-ammonia nitrogen. In the boiling test
the broth of meat from infected sheep was cloudy, with less fat. Meat of sheep infected with Echinococcus
larvae gave a negative reaction to the peroxidase and formalin reaction. In meat and internal organs of
animals with echinococcosis was indicated a shift in the pH value towards the alkaline reaction. The optical
density of muscles and internal organs of uninfected animals was lower by 20%, in the liver - 36%, in the
lung tissue - 32% and in the tissues of the spleen - 21% compared with the same organs of infected sheep.
Results demonstrated the presence of foreign substances in meat and evidence of biological value
deterioration of the meat due to the biochemical processes associated with animals’ infection by
echinococcosis.
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®U3UKO-XUMUYECKUE CBOUCTBA MSACA OBEL, NP1 3XMHOKOKKO3E
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YceHbaes A.E — K.8.H., OoueHm kaghedpbl «BemepuHapHasi caHumapHasi aKcrepmu3sa u auaueHay,
Kasaxckuli HayuoHarnbHbIU AepapHbili YHUsepcumem, AriMamsi

bambipbekos A.H. — K.8.H., cmapwul npenodasamenb kaghedpbl «BemepuHapHasi caHuUmapusi»,
Kocmarnalickuli eocydapcmeeHHbIl yHugepcumem umeHu A.balimypcbeiHoga

Obpasybl OnuHHelwel MbIWUbl CrUHbI, Me4YeHU, JleaKux, cepdua, Mo4YeK U cefie3eHKu om 5
KAuHUYecKku 300po8biXx U 0m 5 3apaxeHHbIX 3XUHOKOKKamu oeel, cobpaHHble 8 ArmamuHCKoM y6oUHOM
nyHkme, 6binu uccrnedosaHbl 8 Jlabopamopuu eemepuHapHO-caHUMapHoOU 3Kcrnepmu3sbl MpPodyKmMoes
JKUBOMHO20 MPOUCXOXOEeHUsT U Cbipbsi Kasaxckoe2o HalUOHallbHO20 agpapHo20 yHugepcumema. bbino
YCMaHOB/1eHO U3MEHEHUe C80oUCME Msica 08€el, 3apPa)K€HHbIX 3XUHOKOKKO30M: yeeriudeHue codepxaHusi
nlemyyqux  KUPHbIX KUCIOM, aMuHo-aMMuadyHo20 as3oma. bynboH wmsca 3apaxeHHbix oeey 6bin
MYymHo8ambIM, C MEHbWUM KOSIU4eCcmeom xupa. Msco ogely, ¢ 9XUHOKOKKO30M 0asio He2amueHYH peakyuro
Ha nepokcudasy U peakyuro ¢ chopmMasiuHoM. B msice u 8HympeHHUX opeaHax XUBOMHbIX C 9XUHOKOKKO30M
661 ebisierieH cOsue pH 6 cmopoHy wenoyHol peakyuu 8 cesa3u € pacradoMm rnepsuyHoeo berska.
Onmuyeckas rnnomHocmb MbilWl, 300p08bIX XKUBOMHbIX bbiria HUxXe Ha 20%, nedyeHu - Ha 36%, ne2o4yHol
mkaHu - Ha 32%, a cene3eHkU - Ha 21% o cpasHeHUo ¢ opeaHaMu UHUUUPpoB8aHHbIX osel. Pe3ynbmamesi
ucnedosaHuli rnokasanu yxyouweHue buoroaudyeckol UeHHocmu Msica U3-3a BUOXUMUYECKUX rfpoueccos,
C8513aHHbIX C IXUHOKOKKO30M >UBOMHbIX.

Kntoueesble crosa: aXUHOKOKKO3, 08Ubl, BeMepUHapHO-caHumapHas 3Kkcriepmusa.

3XMHOKOKKO3 KE3IHAEN KOW ETIHIH ®U3UKANbIK-XUMUANbIK KACUETTEPI
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Anmambl  KacanxaHacbiHOa 5 KMuHUKanblK cay, 5 3xuHokokko36eH 3anadaHraH KoulsapdaH
JKUHaKmarnfaH apkaHbiH eH y3biH bynwbsikemi, baybip, eKrne, Xypek, byupek xoHe Kekbayblp CbiHamarapbl
Kasak ¥nmmbik  Aepapnblik  YHugsepcumemiHiH  )aHyapmekmec  ©HiMOep  KoHe  WuKisammbl
8emepuHapusisibIK caHuUmapusisibiK capanmay 3epmxaHacbiHOa 3epmmendi. OXUHOKOKK036eH 3anandaHraH
Kol emiHOe memeHOeai aybimKynap: yulbiHObI Mal KbIWKbiGapbl, aMUHO-aMMUakmbl a3ommabiH ecyi, em



copriacbiHbiH MYHbIKMbIFbI XoHe Mal menwepi memeHOeyi aHbikmandbl. MyHdalu em nepokcudasza MeH
opmarnuHaze mepic peakuyus 6epdi. OXUHOKOKKO3bI b6ap kKolnapObiH emi MeH iWKi opaaHdapbiHOaFbI
b6acmarikbl aKybl30biH blObipaybiHa 6alinaHbicmbl pH cinmi peakuyusi 6arbimbiHa aybicmbl. 3anandaHraH
KolinapmeH canbicmbipraHOa cay xaHyapnapObiH OynwbiKk emiHiH onmukanbiK mblfbi30bifbl 20%, 6aybipObiH
- 36%, ekne ynnacbiHbiH - 32%, kek baybipObiH - 21% memeH 60n0bl. 3epmmey Hamuxxesnepi emmiH
buornoausnblK  KyHObIMbIFbIHBIH Majl 3XUHOKOKKO3bl Ke3iHOe XXypemiH OUuOXUMUSbIK rpouecmepze
batinaHbicmbl memeHOelimiHiH Kepcemmi.
Heeizai yreiMOap: 3XUHOKOKKO3, KOU, 8emepuHapusifibIK-CaHUMapuUsibIK capanmay.

Introduction

Cystic echinococcosis (CE) is an important zoonotic infection which has a high morbidity and mortality
in humans and huge losses in livestock breeding [1]. Echinococcosis is distributed over the world, especially
in countries with nomadic animal breeding traditions in Europe, Asia and Africa [2, 3]. It is known that at last
three decades there was observed a considerable increase of indices of CE in Kazakhstan [4, 5, 6]. But
research of sanitary assessment of meat and other products from animals with echinococcosis was not
practically carried out. It is known that parasites have an impact at meat and wool productivity and quality [7,
8]. Biochemical methods are shown that beef from cattle with echinococcosis is lower quality than the meat
from healthy animals [9, 10].

Taking into the account that sheep breeding is a traditional branch of animal husbandry and the
mutton produced makes a significant share of a meat diet of the population in Kazakhstan, the purpose of
this research has been to define the influence of the infection by echinococcosis on the quality of the tissues
of slaughtered sheep.

Material and methods

Research was carried out in the Almaty regional slaughter house and the Laboratory of Veterinary-
Sanitary Expertise of Animal Origin Products and Row of the Veterinary Faculty of the Kazakh National
Agrarian University following the requirements established in specific rules for the organization of official
controls on products of animal origin intended for human consumption.

During post-mortem examination, organs of the abdominal and thoracic cavities namely liver, lung,
kidney and spleen were systematically inspected for the presence of Echinococcus granulosus cysts by
applying the routine meat inspection procedures. Diagnosis of E.granulosus cysts was done macroscopically
either by visual inspection or palpation and, where necessary, one or more incisions were made in order to
detect small hydatid cysts. The condition of the liver, lungs and other internal organs, as well as the carcass
was sensory assessed. The degree of bloodless, appearance, color, texture, smell, and the fat status of
meat were determined.

A portion of Longissimus dorsi muscle, liver, lung, heart, kidney and spleen (approximately 200 g of
each sample organ) from 5 clinical healthy and from 5 animals with signs of echinococcosis was collected
and stored hermetically in closed and labelled containers and frozen to -10°C until analyzing (not more than
5 days). Odour of meat was first determined at the surface, and then in the deep muscular tissue. For a more
accurate assessment of the smell of the meat sample was put the boiling test. Consistency of the meat was
determined by the rate of recovery of a fossa after pressure on the surface of the meat by finger.

Parameters of meat and internal organs as organoleptic characteristics (appearance, color, texture,
smell); physic-chemical parameters (sample digestion, reaction to the peroxidase, reaction with copper
sulphate, the determination of amino-ammonia nitrogen (by Sofronov), formalin reaction, Nessler reaction
were investigated in both control and experimental groups of animals. The meat and inner organs both the
control and the experimental groups of animals were examined the hydrogen ion concentration (pH) and the
optical density of the samples by the conventional methods. The hydrogen ion concentration was determined
by the pH-meter pH-150MI. The optical density was measured at KFK.

For entering and analyzing the basic data was used M-EXCEL. The significance of differences in
chemical values of each sample was determined by analysis of variance. Differences were considered
significant if p <0,05.

Results

Under natural light samples of meat from the study groups of sheep were red, good bloodless, the cut
had a slight degree of moisture on the filter paper and did not leave a wet track. The meat was elastic
consistency, the fossa formed when pressed with the finger, leveling quickly. The muscle cut’'s surface was
pure, not sticky at the touch, and the meat had a drying crust and peculiar to mutton smell.

Carcass surface fat from healthy and infested by echinococcosis sheep was white, firm consistency,
lightly crush crumble. Tendons of carcasses from experimental and control groups of animals were resilient
and dense, surfaces of joints were smooth and shiny.

Aqueous extracts of meat from uninfected and infested echinococcosis animals filtered same.
However a meat filtrate of healthy animals was more transparent than the meat filtrate from infected sheep.

The results of standard testing of meat showed a slight change in the physic-chemical parameters in
the meat from infected by echinococcosis sheep. In particular, in the reaction with 5% copper sulfate in a



meat broth of infected sheep was observed hardly detectable turbidity, while the meat broth of healthy
animals was transparent and free of impurities (Table 1).

In meat from clinically healthy animals volatile organic acids were accordingly to the norm. In the
samples of meat from sheep with echinococcosis amount of volatile fatty acids increased insignificantly.

Table 1 - Change of meat physic-chemical parameters of infected by echinococcosis sheep

Group Meat physic-chemical parameters
of sheep | reaction amount amino boiling test | reaction | testfor | Nessler pH
with of vola- | ammoniac to the formalin | reaction
copper tile fatty | al nitrogen peroxi-
sulphate acids (mg%) dase
(mg%)
Control* | transpa- | 2,1+0,03 | 1,21£0,03 | aromatic, clear pale 5,7+0,03
rent, clear broth, + broth, yellow,
without surface fat negative | transpa-
impurities droplets reaction | rent
Experi- slightly 2,8+0,05 | 1,34+0,05 | cloudy clear turbidity | 6,4+0,01
mental** | noticeable broth, less broth, with
turbidity fat amount i negative | yellow
reaction | tint

*- healthy animals
**. animals with echinococcosis

Hydrogen sulphide was not detected in all samples. The amino ammoniacal nitrogen content of meat
from clinically healthy sheep is in the normal range, while in the experimental group the content of the
indicator increased about 10%. Meat from healthy sheep in the boiling test gave an aromatic, clear broth, fat
droplets were collected on the surface, while the broth from the meat of infected animals was unclear, and
the amount of fat was significantly less.

The reaction to peroxidase on meat from the control group was typical for fresh meat, what indicates
the presence of the peroxidase enzyme. In the experimental group reaction to the peroxidase was negative.

Formalin reaction showed that the broth and meat from clinically healthy and infected sheep was
transparent, the reaction is negative.

In Nessler reaction meat from uninfected sheep showed a pale yellow, transparent color, and in
samples from the experimental group were observed turbidity and a yellow tint (Table 1).

Meat quality, its suitability for consumption and maturation depend on the accumulated hydrogen ions.
The concentration of hydrogen ions is important as an indicator of the internal environment. In various
pathologies there is a shift in the pH value to the acidic or alkaline condition. When a deviation from the
optimum values of hydrogen ions the enzyme activity is significantly reduced or even completely terminated,
that ultimately leads to death of the organism.

The meat obtained from clinically normal sheep had a pH averaging, 5,7+0,03; pH of meat obtained
from infested animals ranged 6,4 + 0,01 (Tables 1,2). However, studies have shown that free from invasion
and infected sheep echinococcosis pH muscles and internal organs differ in magnitude. Moreover, this figure
in infested animals was higher in all examined tissues (Table 2). There was established that in meat and
internal organs (liver, lung and spleen) of animals with echinococcosis, the pH value increases significantly,
compared to clinically healthy animals (Table 2). This indicates that when cystic echinococcosis developed
in tissues of examined organs there was a shift in the pH value towards the alkaline reaction due to the
collapse of the primary protein.

Table 2 - Effect of pH on the dynamics of echinococcosis meat and internal organs

Organ pH in the groups of animals
clinically healthy infested with Echinococcosis
M.longissimus 5,7+0,03 6,4+0,01*
liver 5,58+0,05 6,17+0,06*
lungs 5,52+0,03 5,67+0,02*
spleen 5,66+0,02 5,96+0,01*
*p<0,05

So in clinically healthy and infested with echinococcosis sheep pH value of meat and internal organs
had shown a different meaning. Infected sheep pH value was higher in all investigated tissue samples. In
particular, the long back muscles pH value was more than 13% in the liver - 10%, in the lung tissue - by 3%
and in the tissues of the spleen - by 6% compared with samples from healthy animals.

Research had shown that free from infestation and echinococcosis infected sheep the optical density
muscles and internal organs differs in magnitude (Table 3).



Moreover, this indicator of all examined tissues from infected animals was higher than healthy sheep.
In particular, the long back muscle’s optical density of uninfected animals was lower by 20%, in the liver —

Table 3 - Effect of echinococcosis on the dynamics of change in the optical density of the meat
and internal organs of sheep and goats

Organ Optical density of animals
clinically healthy infested with Echinococcus
M.longissimus 0,52+0,01 0,65+0,02*
liver 0,63+0,01 0,98+0,01*
lungs 0,47+0,02 0,69+0,01*
spleen 0,58+0,01 0,73+0,01*
*p<0,05

36%, in the lung tissue - 32% and in the tissues of the spleen - 21% compared with the same organs
of infected sheep.

Discussion

It is known that echinococcosis has a significant impact on the physical and chemical characteristics
and quality of products of slaughter of infected animals [9,11]. This information is confirmed by results of
current research. Although the organoleptic characteristics of meat, surface fat, tendons were within normal
limits, there were established changes in the properties of meat as a result of sheep echinococcosis:
increased content of volatile fatty acids, amino-ammonia nitrogen. In the boiling test the broth of meat from
infected sheep was cloudy, with less fat. Meat of sheep infected with Echinococcus larvae gave a negative
reaction to the peroxidase and Formalin reaction.

It should be noted that the hydrogen ions occupy a special position in various biological processes.
The concentration of hydrogen ions is one of the most important constants of the internal environment of the
body, while the activity of various enzymes, as well as the specifics of place in the tissues of biochemical
processes are closely linked to specific, rather narrow intervals of hydrogen ions [12].

The pH of meat depends on the carbohydrate content at the moment of slaughter of the animal, an
intramuscular enzyme activity and antermortem condition of the animal. pH of the alive animal's muscle
tissue is slightly alkaline. After slaughter during the fermentation of healthy animals’ meat pH has a sharp
shift to the acidic reaction [9,11]. Taking into account the role of the pH in the objective evaluation of the
quality of slaughter products, there were studied values of the hydrogen ion concentration in organs and
tissues as in clinically healthy and sheep infected echinococcosis.

Research results confirm the literature data, according to which at echinococcosis animals such a shift
occurs regardless of the echinococcosis intensity. It is assumed that in this case there is a breakdown of
proteins primary tissues of the infected organism. In the process of life Echinococcus granulosus produces
toxins proteins promotes the formation of toxic and causes toxicity and allergic reactions of the affected
organ as well as a host organism as a whole. Thus, clinically healthy animals pH value was in the normal
range, indicating that the purity of meat. At the same time, there are differences in the pH value of different
organs and tissues, which appear to be associated with the functioning of the bodies in the animal's life. Shift
of the pH value in the alkaline side in the tissues of infected with echinococcosis animals indicates pas
pathological process caused by parasites. It was established that in clinically healthy animals optical density
in the extract of tissue and muscle were lower than echinococcosis. At the same time, there are differences
in the optical density of different organs and tissues, which appear related to their functional characteristics.

This research have also shown that in clinically healthy and infested sheep optical density of muscles
and internal organs had different meanings, which is associated with structural features, as well as the
specificity of biochemical processes in the studied sites. Moreover, this figure in infested animals was higher
in all tissues examined. So, the sheep in the long back muscles optical density was 20% higher in the liver -
36%, in the lung tissue - 32% in the spleen - 21%, respectively, compared with their counterparts uninfected
animals.

Thus, these data suggest that the increase in optical density in the tissue extract of meat and internal
organs can serve as a reliable criterion for assessing animal health products of slaughter animals with
hydatid cyst. Extracts high optical density in the body infested sheep are formed due to the release of toxic
proteins of Echinococcus granulosus cysts.

Conclusion

Results of this research had shown an increase in the amount of volatile fatty acids, pH and change of
other quality indices of meat from sheep infested with echinococcosis that demonstrates the presence of
foreign substances in meat and evidence of deterioration or damage to the biological value of the meat due
to the biochemical processes associated with animals’ infection.
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