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Abstract. Food quality and safety
are important criteria for state security.
One of the dangerous factors is the
contamination of the products of
slaughter of pigs by the echinococcus
larvae. Meat and other products of
slaughter, obtained from animals
affected by echinococcus larvae, are
potential sources of food poisoning in
humans.

The material for the study was the
samples of the longest back muscle from
10 pig carcasses, depending on the
intensity of the damage to the liver of the
echinococcus larvae.

It was found that significantly
(p<0.05) more than 10,9 % were
moisture, 118 % - the number of
microorganisms and 22,5 %, 21,4 %,

Relevance. Quality and safety of
food products are important safety
criteria for any state. Experts believe that
the health of a person depends on the
health system only by 8-12 %, 20-25 %
— on the environment, and 18-20 % on
genetic factors, but the main part — 52—
55 % — on the socio-economic conditions
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2,33 % — the pH value in pork at high
intensity of invasion. However, the dry
matter content was significantly
(p<0,05) lower by 28,0 % in pork with a
high intensity of invasion.

According to other indicators of
chemical composition, a tendency to an
increase in the content of protein, fat and
oxyproline, and a decrease in the content
of tryptophan, and a protein-quality
indicator in pork during intensive
invasion were established.

Samples of pork taken from the
carcasses of pigs with different intensity
of echinococcosis invasion  were
contaminated by  staphylococcus,
Salmonella and Escherichia.

Key words: pork, echinococcosis,
quality, safety, methods of determination

and lifestyle, where the nutrition is one
of the decisive components of this aspect
[1].

Today, animal husbandry
development is one of the promising
and strategically important branches of
Ukraine. Livestock products are the
most demanded by the domestic
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consumer. However, this market does
not receive any state support and, as a
result, stability. Insufficient quality of
the functioning of the technical and
technological systems in pig farming
leads to overage of feed during the
production of pork, which necessitates
modeling of the feed conversion into
livestock products; and by improving
the quality of functioning of the
technical and technological systems in
pig farming one can improve the quality
of pork [2].

Thus, it is necessary to ensure the
quality of the food products, which, due
to the stability of the composition and
consumer properties during the shelf
life, can meet human's needs in energy,
nutrients and aromatics. Quality
assurance, including the safety of food
products for human life and health, is,
above all, a lack of risk for genetic,
pathological and other changes in the
body [3].

In the Law of Ukraine "On Basic
Principles and Requirements for the
Safety and Quality of Food Products",
Article 36 specifies basic rules for the
circulation of food products; in
particular, it states that whole carcasses
or parts of carcasses of artiodactyls or
other ungulates, can be sold on agro-
food markets after the confirmation of
their suitability by the results of tests
(studies) of an accredited laboratory
located at this agro-food market, made
by a public inspector working on the
same market [4].

One of the most dangerous factors
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Is the affection of the pork slaughter
products with echinococcus larval
cysts. Meat and other slaughter
products, obtained from echinococci
affected animals, are a potential source
of food poisoning of people. Slaughter
products obtained from affected
animals  should be sent to
bacteriological studies to exclude
contamination by their pathogenic
microflora, and their  sanitary
assessment should be made depending
on the results obtained [5].

The aim of the study is to study
the quality and safety of the pork
samples depending on the degree of the
affection of liver with larval cysts of
echinococci.

Materials and research methods.
Materials for the research were samples
of the longest muscle in the back of 10
carcasses of pigs subjected to
examinations in  the accredited
laboratory of the agro-food market.
Tests were carried out in accordance
with the "Rules of pre-slaughter
veterinary inspection of animals and
veterinary and sanitary examination of
meat and meat products” [6].

To determine the degree of the
meat freshness they conducted
organoleptic studies according to
GOST 7269-2015 [7]. During the
organoleptic study of meat, a special
attention was paid to the appearance,
smell, color, consistency of muscle
tissue on the surface and in the cutting
area, the state of the fat and tendons, the
transparency of the broth; and
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conducted tasting evaluation of this
pork.

When determining the intensity of
the liver infestation with echinococci, a
qualitative method for determining of
the level of infestation intensity,
developed by I. S. Goncharuk [8], was
used. The liver, obtained from infested
animals, was subjected to helminthic
post-mortem examination. The affected
parts of the liver were rejected and
weighed. The difference between the
weight of the liver and the rejected parts
determined the intensity of the
affection, which was conventionally
shown in quarters to the liver, namely:

1 — affected less than 1/4 of the
liver with echinococci means low
intensity of the affection (experimental
1);

2 — affected Y4 — % of the liver —a
medium intensity of the affection
(experimental 2);

3 — affected less than 3/4 of the
liver, or the whole liver — a high
intensity of the affection (experimental
3);

Meat obtained from
animals was a control group.

The following physical and
chemical parameters were determined:
pH of meat, reaction with copper sulfate
in broth, reaction to peroxidase,
ammonium salt, amount of the amino-
ammonia nitrogen [9,10].

The moisture content in the meat
from pig carcasses was evaluated by
drying in a drying cabinet at a
temperature of 150+2°C, according to

healthy
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DSTU ISO 1442:2005; ash — by an
accelerated method of mineralization in
a muffle furnace; protein — by Keldal
mineralization method according to
GOST 25011-2017, fat — in Soxhlet
apparatus according to DSTU ISO
1443:2005; tryptophan — by hydrolysis,
oxyproline — according to GOST
23041-78. The protein-quality index
was determined basing on the ratio of
tryptophan to oxyproline [11, 12, 13,
14, 15].

Bacteriological  studies  were
carried out in accordance with GOST
21237-75 and DSTU EN 12824:2004
[16, 17].

Research results and discussion.
Results of the organoleptic evaluation
of pig carcasses show that carcasses
obtained from healthy and infested
animals differ in their quality
indicators. The meat obtained from
healthy pigs had better organoleptic
characteristics: muscle tissue had a
light pink color; elastic consistency; a
well-defined, pleasant, characteristic
pork scent; the cutting surface is dense,
shiny, moderately moist, elastic; the fat
Is shiny, solid, white; broth has pleasant
flavoring properties; fatty balls were of
the same size and were evenly
distributed over the broth surface.

Organoleptic study of a pork meat
at various degrees of echinococcosis
showed: for a low degree of infestation
- meat of a light pink color, a good
draining of blood, the consistency is
dense, the smell of meat is pleasant,
tendons are elastic, white, shiny, the

ISSN 2223-1609



BerepnHapHa MeannuHa, AKICTh i 6e3nexka MpoAyKLili TBADHHHUITBA

Tkauyk C. A., 3a6apna L. B, ITacounux 1. C., Yynpuna /1. B.

broth is transparent with pleasant scent;
for a medium degree of infestation —
meat of a light pink color, fat with a
yellowish tinge, a consistency is dense,
a specific pleasant smell, a good
draining of blood, the broth is slightly
misty with a pleasant aroma; for a high
degree of infestation — red meat, dense

consistency, fatty tissue of a yellow
color, a degree of draining of blood is
satisfactory, the broth contains flakes,
the fragrance is weakly pronounced.

The aroma of the meat (Table 1)
from pigs of experimental groups was
pleasant, quite pronounced, the score
ranged from 5,6 to 8,1 points.

1. Tasting evaluation of meat and broth of the experimental groups of

pigs, M+m, n=3

Indicator Animals groups
control experimental 1 experimental 2 experimental 3
Appearance 8,3+0,45 7,3+0,28 7,9+0,18 5,2+0,12"
Aroma 8,2+0,26 7,5+0,54 8,2+0,56 4,5+0,14"
Taste 8,3+0,36 7,3+0,25 7,5+0,38 6,5+0,23"
Succulence 8,6+0,15 7,6+0,23 8,4+0,21 8,1+0,24
Tenderness 8,3+0,20 7,9+0,27 8,6+0,23 8,5+0,16
Total score 8,2+0,15 7,8+0,30 7,7+0,24 6,9+0,28"
Note * p<0,05 — compared to the control, 1 and 2 experimental groups
According to the indicators left, it assessment  between  the  third
was found that the meat of the control experimental group and  other

group  had  Dbetter  organoleptic
parameters than experimental ones,
namely, there was a probable difference
(p<0,05) between the indicators of
appearance, aroma, taste and the overall

experimental and control groups.
Physical and chemical evaluation

indicators are shown in Table 2.

2. Physical and chemical indicators of pork, M+m, n=3
Indicator Animals groups
control experimental 1 experimental 2 experimental 3

Number of not found not found 5,0+0,16 10,9+1,1°
microorganisms
observed
Reaction with - - YTBOPEHHS
CuSOq ILIACTIBI[IB

pH 5,37+0,03 5,42+0,04 6,43+0,02 6,58+0,05™°
Reaction to blue-green | blue-green color | blue-green color blue-green color
peroxidase color appearsin 1 appears in 2-3

minute minutes

Amino-ammonia 1,22+0,04 1,20+0,05 1,20+0,03 1,25+0,05
nitrogen content,
mg
Reaction to NH3 - - - -

Note * p<0,05 — compared to the control and 2 experimental group
° p<0,05 — compared to the 1 experimental group.
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It follows from the table that a
probable (p<0,05) increase in the
number of microorganisms by 118% in
the microscope field of view in the third
experimental group was detected,
compared with the second one. In this
case, rod-shaped  microorganisms
prevailed, indicating the lifetime
penetration of microorganisms to muscle
tissue. The pork pH of the third
experimental group  was also
significantly higher (p<0,05) higher by
22,5%, 21,4%, 2,33% compared to the

control group, the first experimental
group and the second experimental
group, respectively.

The remaining physical and
chemical indicators ensure compliance
with current requirements.

Based on the results presented in
Tables 1 and 2, we concluded that the
chemical composition of pork should be
determined by comparing the control
and the third experimental group (Table
3).

3. Chemical composition of the pork, %, M+m, n=3

Indicator Control group Experimental 3

Moisture 71,8+2,50 79,6+2,15*

Dry matter 28,2+1,23 20,3+1,87*

Ash 1,20+0,45 1,25+0,28

Protein 17,4+2,35 23,8+2,27

Fat 2,85+0,24 3,12+0,22

Tryptophan, mg % 356,2+11,8 323,5+13,2

Oxiprolin, mg % 68,0+4,0 74.5+2 67

Protein qualitative index 4,34

Note * p<0,05

According to Table 3, it is evident
that the moisture indicator of pork in the
third  experimental group  was
significantly (p<0,05) higher by 10,9%,
compared with control. At the same
time, the dry matter content index was
(p<0,05) lower by 28.0% in pork in the
third experimental group compared to
the control. Other chemical indicators
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showed a tendency to increase of the
protein, fat and oxyproline content; and
reduce of the content of tryptophan and
protein qualitative index in pork in the
third experimental group, as compared to
the control.

Indicators of bacterial insemination
of pork of different degrees of infestation
are shown in Table 4.
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4, Bacterial insemination of pork of different degreed of echinococci

infestation, M+m, n=3

Isolated Infestation intensity Control group
microorganisms Low Medium High
S. aureus — + + —
S. enteritidis — — — —
S. cholera suis — — + —
E. coli + + + —
Note: "+" — positive," —"— negative

The research was conducted to find
pathogenic microflora in meat samples,
namely Escherichia, Staphylococcus,
Salmonella and Proteus.

The study found that pig slaughter
products contained various
microorganisms. As can be seen from
Table 4, pork is contaminated with
Staphylococcus, Salmonella and
Escherichia for the medium and high

degree of liver affection with
Echinococcus larval cysts.
Conclusions

1. Samples of meat, obtained from
carcasses of healthy pigs, had better
organoleptic parameters than
experimental ones.

2. It was found that the moisture
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OIIIHKA ITOKA3HHUKIB SAKOCTI 1
BE3INEYHOCTI CBUHUHU 3A
PI3BHOI'O CTYIIEHS YPAYKEHHSA
JJAPBOLIUCTAMMU EXTHOKOKIB.
C. A. Tkauyk, I. B. 3a0apHna,

I. C. [Iacouynuk , /I. B. Yynpuna

Anomauisn. Axicmo i 6e3neunicmo
NPOOYKMI6 XApuy8aHHs € GANCTUBUMU
Kpumepisamu 6e3neku oepxcasu. OOHUM
3 Hebe3neuHux YUHHUKIE € YPadiCeHHs
npooyKmis 3a6010 ceuHer
aapsoyucmamu exinoxkokis. M’aco ma
iHWi npodykmu 3a06010, ompumati 6io
VPAXNCEHUX IAPBOYUCMAMU EeXIHOKOKA
MBApUH, € HNOMEHYIUHUM O0dHCePeoM
Xapuoeux Ompy€EHb Jr0o0el.
Mamepianom 0151 00CNi0JHCEeHHS
CY2Y8aU 3pA3KU HAUO0B8UI020 M A3a
cnunu 8i0 10 myw ceuneti, 3anexicHo 6i0
IHMEHCUBHOCMI  YPANCEHHS NEeYIHKU
1ap8oyUCmamu exiHoKOKY.

Bcmanosunu, wo 8ip02IOHO
(p<0,05) 6irbwumu na 10,9 % O6yau
noxkaswuxu eono2u, Ha 118 % —
Kilbkocmi mMikpoopeawnizmie i Ha 22,5 %o,
21,4 %, 2,33 % — snauenusn pH 6 ceunumi
3a  6UCOKOI IHMEHCUBHOCMI IHBA3I.

Pazom 3 mum, nokaznux emicmy cyxoi

pevosunu 6y  gipociono  (p<0,05)

Huocuum Ha 28,0 % 6 ceunuHi 3a 6UCOKOI

IHMEeHCUBHOCMI IHBA3II.

3a IHUWUMU NOKA3HUKamu
XIMIYHO2O CcKaoy 6CMAHOBUNIU
meHOeHYilo 00 NIOBUWEHHs BMICmy
npomeiny, JHcupy ma OKCUNPOJIHY ma
3MEHWIeHHs. eMicmy mMpunmogany ma
OIIKOBO-SAKICHO20 NOKA3HUKA 8 CBUHUHI
3a IHMEHCUBHOI THBA3II.

3paszku ceuHunu 8i0iOpaHi 610 myu

CBUHELlL 3 PI3HOIO [THMEHCUBHICMIO IHBA3II

EeXIHOKOKO30M KOHMAMIHOBAHI
cmaghinokokamu, CcaibMOHeramu ma
ewepixiamu.

Knrwwuoei cuoea: CBUHUHA,
exiHOKOKO03,  sKicmb,  Oe3neuynicmeo,
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Memoou BU3HAYEHHS

OIIEHKA IOKA3ATEJIEA
KAYECTBA U BE3OITACHOCTHA
CBUHUMHBI ITPU PA3JIMYHOM
CTEIIEHHU ITIOPAKEHUS
JIAPBOLHUCTAMBI
IXUHOKOKKA.

C. A. Tkauyk, U. B. 3a0apnas,

. C. llacounuk, /I. B. Yynpsbina

AHHomayus. Kauecmeo u
bezonacnocms  NPOOYKMO8 NUMAHUSL
AGNIAIOMCA  BANCHLIMU — KPUMEPUAMU
beszonacnocmu eocyoapcmea. OOHuM u3
ONACHBIX paxmopos ABNAEMCS
nopasiceHue npooykmos y0os ceumell
napeoyucmamu IXUHOKoKkos. Msco u
opyaue npooykmol Y00, NOJIyYeHHble Om

nopasiCeHHblx Japeoyucmambsl
IXUHOKOKKA  IHCUBOMHDbIX, ABIAIOMCA
nomeHyuaaIbHbiMU UCMOYHUKAMU

NUWesbIX OMpPasIeHUll TH00el.
Mamepuanom 0na uccnredosanus
nocaydcuny  006pazyvl  OIUHHeUuell
moluyvl cnunvl om 10 myw ceunetl, 8
3aeucumMocmu  Om — UHMEHCUBHOCTU

nopasicerHus nedeHu Jjapeoyucmamosl
AXUHOKOKKA.
chaHoequu, umo Oocmoeepno

(p<0,05) 6onvwe na 10,9 % ObLIU
noxkasamenu enazu, Ha 118% —
KOAUYeCmea MUKPOOP2AHUIMO8 U HA
22,5 %, 21,4 %, 2,33 % — 3nauenue pH 6
CBUHUHE NPU BbICOKOU UHMEHCUBHOCTU
uneasuu. Bmecme ¢ mem, noxazamenw
COOEPICAHUSL  CYX020 Beuecmea Oblil
oocmogepno (p<0,05) nuoce na 28,0 % 6
CBUHUHE NPU BbICOKOU UHMEHCUBHOCTIU
UHBA3UU.

Ilo opyeum nokazamessim
XUMUYECKO20 — cOCmasa  YCMAaHOBUIU
MEeHOEHYUIO K NOBLIUEHUIO COOEPAHCAHUS
npoOmeuHa, Hcupa U OKCUNPOIUHA, U
YMeHblUeHUe CO0ePIUCaHUsL
mpunmodgaua, u benxo6o-
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Ka4ecmeeHHo20 NoKazamess 6 CEUHUHE
npU UHMEHCUBHOU UHBAUU.
Obpa3yvl CBUHUHBI OMOOPAHHbLE
om  myw  C8UHeu  C  PA3HOU

UHMEHCUBHOCMbIO UuHea3uu
IXUHOKOKKO30M ObLIU
KOHMAMUHUPOBAHHbL

Cmad)uﬂOKOKKaMu, CANTbMOHRENTIAMU U
duepuxuimu.

Kntouesvie  cnoea:  ceumuma,
IXUHOKOKKO3, Kauecmeao, Oe30nacHocmo,
Memoobl onpeoeneHUs.
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