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HYGIENIC EVALUATION OF THE CHICKEN MEAT THAT IS SOLD IN ODESSA
DISTRIBUTIND FACILITIES
O. Piven
Odessa State Agrarian University

The article presents the data about some hygienic indexes of the chicken meat that is sold in Odessa
distributing facilities. It was established and analyzed the chicken meat biochemical composition from
the chicken which is obtained in industrial and domestic conditions. It was established organoleptically
the dubious freshness of some samples (16,7 %). It was also proven that organoleptic studies should be
supplemented with the bacterioscopic and other laboratory tests. Bacterioscopic examination revealed
samples in which the growth of microorganisms was established. This microorganisms can cause
outbreaks of foodborne toxicosis and toxicoinfections.
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Formulation of the problem. Chicken meat is a valuable product that is widely used in diets, diets
of children and the elderly. Chicken meat is often chosen because of its cheapness compared to other
types of meat. However, this product is perishable. Therefore, in violation of storage and the sale
conditions, chicken meat can pose a threat to human health.

Analysis of current research. Poultry farming is one of the most developed and competitive types
of agribusiness. The poultry products (meat, eggs) are mportant elements of the diet of most of the
population. The main world exporters of the poultry meat are Brazil (35.6%), the USA (31.4%) and the
EU (11.1%). The part of Ukraine occupies only 1.2 % [3]. The 50 % of the poultry stock of all species
are concentrated in the Vinnitsa, Kiev, Dnieper and Kherson regions in Ukraine [3, 4]. Almost a fifth of
all households are large poultry enterprises of well-known brands [4].

Poultry is a valuable dietary product that is in demand all over the world. It is more mature and
balanced in amino acid composition [5], contains polyunsaturated fatty acids, and B vitamins. The low
content of collagen in it contributes to its better digestibility by the human body. So the degree of
digestibility of poultry meat is 80 %. Its amino acid composition is represented by various amino acids,
among which the most important are lysine, leucine, isoleucine, valine. The nutritional and taste benefits
of poultry meat are largely determined by the amount of fat [8].

The main type of meat research in the laboratories of the veterinary and sanitary expertise in the
markets is organoleptic. Poultry meat is a perishable product and it requires the special conditions of
storage and sale. There are a number of studies indicating the positive effect of the lactate-containing
aqueous solutions, the solutions of acetic acid, the spices on the microbiological and organoleptic
characteristics of chicken meat during storage [1, 7, 11, 15].

At the present stage, special attention is paid to the safety and quality of food products, including
the chicken meat. Now the process of adaptation of Ukrainian legislation to European requirements is
underway. This will allow to bring large volumes of domestic products to the world market [2]. The
experience of obtaining organic chicken meat, which provides for the rejection of antibiotics, hormones,
enzymes and other synthetic compounds in the composition of compound feeds for poultry, is becoming
relevant [6].

A special place in ensuring the quality and safety of chicken meat is to prevent its seeding by
microorganisms that can cause foodborne infections and toxicosis. Meat contamination can be carried
out in various ways: both during production, and during transportation, storage, sale [7, 11]. The risk of
cross-seeding of poultry carcasses increases during the cooling process [9]. Dangerous pathogens that
are secreted in poultry carcasses are Salmonella [10], Campylobacter spp. [9, 14], E. coli [12, 13].

The aim of the article. The aim of the work was to determine individual indicators of safety and
quality of chicken meat, which is implemented in the trading network of Odessa.

Materials and methods. The studies were carried out on the basis of the Multidisciplinary
Laboratory of Veterinary Medicine of Odessa State Agrarian University and in the laboratory of
Department of Hygiene, Sanitary and Expertise of Odessa State Agrarian University.
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It was studied 6 chicken carcasses. The carcasses of 1%t and the 2" samples were bought
respectively in a chair of stores «Fresh meat» and «Eco meat»; the 3™ and the 4™ samples were bought
in the meat buildings of «Privoz» and «Pivnichny» markets; the 5" and the 6™ samples were bought in
Odessa spontaneous markets. The 1% and the 2" carcasses were industrial production, the 3"-6™"
carcasses were domestic chicken.

The organoleptic assessment was carried out according to the current standard (SSTU 3143-2013
— Poultry meat (carcasses). General specifications).

The biochemical composition of the samples was determined by the equipment FoodScan and the
software for the device ISISCAN. We conducted the research of the surface prints and the dipper prints
from the carcasses with the purpose to establish the degree of freshness. Also we were examined the
chicken meat extract for ammonia and ammonium salts (with Nessler's reagent).

The bacteriological research was carried out according to the generally accepted methods. We
determined the Total Bacterial Contamination (SST 7702.2.1-95); the Coliform Bacteria (SST 7702.2.2-
93); Staphylococcus aureus (SST 7702.2.4-93); Proteus (SST 7702.2.7-95); enterococci (SST 7702.2.2-
93); pathogens, including salmonella (SST 7702.2.3-93); listeria (SSTU 1SO 11290-1:2003).

Presenting of the main material. It was founded by the organoleptic research that the V sample,
which was bought on tne spontaneous Odessa market, has the intensive, unplesuant, musty smell. This
indicates its dubious freshness. There was no doubt about its freshness according to the other organoleptic
parameters. The I, 11, 111, 1V, VI are recognized as fresh according to the results of the organoleptical
research. Their organoleptic characteristics met the requiremens of the qurrent standart (SSTU 3143-
2013 — Poultry meat (carcasses). General specifications). So the percentage of dubious freshness chicken
carcasses was 16,7 % relative to the total number of samples which were studied

We studied such parameters as ash percentage, protein, fat, humidity during the biochemical
research of the chicken meat. The results presented in the table 1.

Table 1. The biochemical composition of the chicken carcasses (M+m, n=6)

Place of selection Neo of the Parameters, % |
sample ash protein fat humidity
«Fresh meaty» I 0,7+0,01 16,0+0,5 14,7+0,2 68,6+1,2
«Eco meat» 11 0,6+0,02 14,5+0,3 12,9+0,6 72,0+2,5
«Privozy» 111 1,0+0,01 19,0+0,7 13,7+0,5 66,3+1,1
«Pivnichny» 1A% 0,7+0,01 21,0+0,4 13,6+0,8 64,7+2,1
Spontaneous market Vv 1,0+0,01 18,0+0,5 15,8+0,3 65,24+2,7
Spontaneous market VI 1,0+0,01 20,5+1,1 11,4+0,3 67,1£1,9
The average value - 0,8+0,01 18,2+0,6 13,7+0,5 67,3£1,9

The table shows that the highest ash content was in III, V and VI samples. The indicator was the
same and amounted to 1,0+0,01 %. The lowest ash content was in II sample — 0,6+0,02 %. The protein
content was the highest in IV and VI samples, which were bought respectively on the market «Pivnichny»
and on spontaneous market of Odessa. The indicators were respectively 21,0+0,4 and 20,5+1,1 %. The
lowest protein content was in 1l sample, which was bought in the chair of stores «Eco meat» — 14,5+0,3
%. As for the fat content, V sample from the spontaneous market was the fattest (15,8+0,3 %). The VI
sample from the spontaneous market of Odessa had the lowest fat content — 11,4+0,3 %.The highest
humidity was in II sample (from the store «Eco meat») 72,0+£2,5 %. Generally the average biochemical
content of the chicken meat which is realized in the commercial chain of Odessa was as follows: ash —
0,8+0,01 %, protein — 18,2+0,6 %, fat — 13,7+0,5 % and humidity — 67,3+1,9 %. It characterizes the
chicken meat as a completely dietary product. The industrial chicken meat was characterized by less ash
content (0,65 %), it is less than the rate of domestic chicken by 38,5 %. The domestic chicken meat
evaluated the industrial chicken meat by the protein content on 27,1 %. As for the fat content the
industrial and the domestic chicken meat was almost the same (respectively 13,8 and 13,6 %). The
industrial carcasses were characterized by higher humidity (the parameter evaluated the parameter of the
domestic carcasses by 6,8 %). The bacterioscopy research was carried out with the purpose to confirm
the conclusions regarding to the dubious freshness of the chicken carcasses which were obtained in the
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course of epy organoleptic research. Also the samples were investigated for ammonia and ammonium
salts. The results of bacterioscopy research are presented in the table 2.
Table 2. The results of bacterioscopy research of the chicken carcasses (M+m, n=6)

Place of selection Ne ofthe | The quantity of microorganisms Conclusion
sample superficial layers deep layers

«Fresh meaty I 4,5+0,2 0 Fresh

«Eco meat» 11 3,8+0,1 0 Fresh
«Privoz» 111 12,6+0,8 7,5+0,4 Doubtful freshness

«Pivnichny» v 6,8+0,5 2,5+0,1 Fresh
Spontaneous market \V 21,6+1,3 15,4+1,2 Doubtful freshness

Spontaneous market VI 6,5+0,4 3,2+0,2 Fresh

So, the bacterioscopy research confirmed the doubtful freshness of V sample, which were bought
on the spontaneous market of Odessa. It also made it possible to establish dubious freshness of 111 sample
which was bought on agrofood market «Privoz» in Odessa. This sample was recognized as fresh during
an organoleptic study. The presence in the samples of chicken meat of ammonia and ammonium salts
indicates the presence of a process of protein breakdown (a spoilage). We studied the ammonia and
ammonium salts content in the samples of chicken meat which is realized in the commercial chain in
Odessa using Nessler's reagent. The results are presented in the table 3.

Table 3. The degree of freshness of chicken carcasses (n=6)

Place of Ne ofthe | The method for the determination of ammonia Conclusion
selection sample and ammonium salts
«Fresh meat» I The meat extractor is green-yellow, transparent | Fresh
«Eco meat» II The meat extractor is bright yellow, cloudy, the | Doubtful
sediment is present freshness
(thawed meat)
«Privoz» 111 The meat extractor is yellow, cloudy, the | Doubtful
sediment is absent freshness
«Pivnichny» v The meat extractor is green-yellow, transparent | Fresh
Spontaneous \ The meat extractor is yellow, cloudy Doubtful
market freshness
Spontaneous VI The meat extractor is green-yellow, slightly
) : Fresh
market cloudy, without the sediment

IIT and V samples were recoghized as the doubtfully freshness. So, it was respectively established
the yellow and intensive yellow color of the meat extract and its cloudy during a reaction with Nessler's
reagent. The extract was within the sediment.

It should be noted that the doubtful freshness of the samples has been confirmed by bacterioscopy
research. As for V sample its dubious freshness also has been confirmed by organoleptic research.

II sample, which was bought in the shop «Eco meat» (Odessa), was recognized as fresh during the
oranoleptic and bacterioscopy research. But it showed herself in the reaction with Nessler's reagent as
doudtfully fresh (as a thawed meat) although the chicken meat was sold as chilled. The extract from this
sample was bright yellow and cloudy. The sediment was visualized at the bottom of a tube.

The results of the bacteriology research are presented in the table 4. The results, which are presented
in the table show, that the chicken meat which is realized in Odessa distributing facilities can be the
source of foodborne toxicosis and toxicoinfections (I, III and V samples).

The analysis shows that the Total Bacterial Contamination of chicken carcasses was within
1,6x10%-5,9x102 CFU/g.

The Coliform Bacteria were absent in I, IV and VI samples. The growth of E. coli has been detected
in III and V samples (respectively 2,3x10? and 1,9%10?> CFU/g. Also in III and V samples has been
detected the Proteus growth (respectively the titers were 0,01 and 0,1). It was established the colonies of
Staph. aureus (0,5x10? CFU/g) in V sample.

Salmonella and L.monocytogenes were not identified in any sample.
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Table 4. The results of bacteriology research of chicken meat that is realized in Odessa distributing
facilities (n=18)

Indicators
.‘_g g" 2 = ) =) o o )
Neofthe | 2o | ESo o =] §f\3’ %@ @@ g\@
ample | §E2 (282 | S | 4 | 33 | 88 |5€8| 82
$2°388°) 8 | ¢ | §° | 32 | gz g°
8 L] o S DG SO | I
I 1,8x10* 0 0 0 0 0 0 0
11 3,5x10% | 1,2x10? 0 0 0 0 0 0,4x102
111 5,1x10? 6,3102 2,3x10? 0,01 0 0 0 0,7x102
v 1,6x10* 0 0 0 0 0 0 0
V 5,9x102 | 7,1x10% | 1,9x10? 0,1 0,5%102 0 0 2,0x102
VI 2,0x10* 0 0 0 0 0 0 0

Note: CFU — Colony Forming Units.

Conclusions and prospects for further research. It was established organoleptically that 16,7 %
of chicken carcasses samples, which were selected in different places of Odessa distributing facilities,
were dubious freshness.

The average biochemical content of chicken meat which is realized in Odessa distributing facilities
was as follows: ash — 0,8+0,01 %, protein — 18,2+0,6 %, fat — 13,7+0,5 % and humidity — 67,3+1,9 %.
This characterizes the chicken meat as a completely dietary product.

It doesn’t enough the organoleptic research for establish the quality of the chicken meat. So, during
the bacterioscopy research and during the study of ammonia and ammonium salts it was established the
dubious freshness of two samples (III and V samples). Also it was revealed the dubious freshness of 11
sample which proved itself in the reaction with Nessler’s reagent as thawed product (the percent of
dubious freshness carcasses was 50 %).

The chicken meat which is realized in Odessa distributing facilities can be the potential source of
foodborne toxicosis and toxicoinfections as insufficient heat treatment. So there are the Coliforms in 3
samples, E. coli and Proteus in 2 samples. It was founded the growth of Staph. Aureus (V sample).
Salmonella and L.monocytogenes were not identified in any sample.

Further research is planned to study the safety and quality of chicken offal.
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T'ITIEHIYHA OIITHKA KYPSIUOI'O M’SICA, IIIO PEAJIIBYETHCHA Y TOPTIBEJIBbHIN
MEPEXI M. OJECHA
[TiBens O.

Y cmammi npeocmaeneni Oami w000 OKpemux 2ici€HIiUHUX NOKASHUKIE KYypAY02o M scd, sKe
peanizyemvcs y mopeigenvriu mepedici M. Odecu. Busueno ma npoananizoeano Oioximiunuii cxkuao
KYPAMUHU, OMPUMAHOI 3a NPOMUCIOB020 SUPOOHUYMEA, ma 3ad OOMAUHBO20 BUPOUYBAHHA.
Opeanonenmuunum OOCNIONCEHHAM BCMAHOBIEHO CYMHIGHY ceidxcicmb okpemux 3paskie (16,7 %) ma
006e0eHO HeOOXIOHICMb OO0NOBHEHHS. OAHO20 BUOY OO0CNIONCeHH OAKMEPIOCKONIUHUM mMa THWUMU
1abopamopHumu  00CioxnceHHaAMU. bakmepionociunum OOCTIONCEHHAM BUOLNEHO 3PA3KU, V SKUX
8CMAHOBIEHO PICM MIKPOOP2AHI3MIB, WO MOMCYMb CAPUYUHIOBAMU CRANAXU XAPYOBUX MOKCUKO31I8 Mda
MOKCUKOIHeKYiil.

Key words: xypsiue m’sico, baxmepiockonis, Gioximiunuil ckiad, 6akmepiaibHa KOHMAMIHAYIS,
aKicmb, be3neunicme.

IT'MT'MEHUYECKAS OHEHKA KYPUHOI'O MSICA, KOTOPOE PEAJIM3YETCS B
TOPIOBOM CETH I'. OJIECCHI
[TuBens O.

B cmamve npeocmasnenvt oanHvle OMOENbHLIX SUSUCHUYECKUX NOKa3amenell KYPUHo20 Mscd,
Komopoe peanusyemcs 6 mopeosou cemu 2. OQdeccvl. H3yuen u npoananuzupo8an OUOXUMUYECKUL
cocmas KypamuHvl, NOJYYEHHOU 6 HNPOMBIULIEHHbIX U OdomawHux yciosusax. Opeanonenmuyeckum
uccie0osanuem yYCmanosieHa COMHUMENbHAS C8edcecmb omoenbHblx 0opazyos (16,7 %) u ookasaua
HEe0OX00UMOCMb  OONOIHEHUsI O0AH020 6UOA UCCLEe008AHUSL OAKMEPUOCKONUYECKUM U  Opyeumu
nabopamopuvimu ucciedosanusmu. Ilpu 6akmepuonrocuieckom uUccied08aHuu GblsAGIeHbl 00pa3ybl, 6
KOMOPBIX YCMAHOBIEH POCH MbIKPOOP2AHUZMO8, CNOCOOHBIX CMABAMb NPUYUHOU BCNLIULEK NUULEEbIX
MOKCUKO308 U MOKCUKOUHDEKYUIL.

Knrwuesvie cnosa: xypunoe m'sico, bakmepuockonus, OUOXUMUYECKUL cOCMAB, DAKMEPUATbHASL
KOHMAMUHAYUSL, KA4ecmeo, 6€30nacHOCHb.
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