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Poultry meat can be contaminated with a wide range of microorganisms, including those that can spoil the
product during chill storage and certain foodborne pathogens. This study aims to investigate the effect of probiotics
on the shelf life of shilled broiler meat. The object of the study was fresh broiler meat obtained from broiler chickens
fed three different amounts of probiotics, which were isolated from shubat and koumiss. For the control group, birds
were fed a basal diet (BD) and drinking water (DW). Chicks in the experimental groups were fed by BD, DW, and
probiotics 0.25 mL, 0.5 mL, and 1.0 mL per bird (groups Prol, Pro2, and Pro3, respectively), for 42 days. Following
slaughter, the filets were packed aerobically and stored in temperature-controlled conditions at 4+2°C. Microbial
examinations of meat quality included QMAFANM, BGKP, pathogenic (Salmonella, Listeria monocytogenes), yeast,
and mold. The sensory parameters were used to determine the meat samples' shelf life. Broiler filets had a sensory
shelf life of 7 to 9 days. The novelty of this study lies in its focus on the use of probiotics in broiler meat, particularly
in the context of Kazakhstan. While probiotics have been studied in a variety of food products, their effect on broiler
meat in Kazakhstan has yet to be investigated. As per our results, we can recommend the application of the Pro2
level for the best shelf life, microbial quality, and sensory properties.
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Msaco nmuywt codeprcum paznoodpazHvle MUKPOOPZAHU3IMbBL, CPEOU KOMOPBLIX MO2ym Oblmb KAK MUKDPOObL,
Cnocobnvle 6vi136ams ROPUy NPOOYKMaA NPU XPAHEHUU 8 X0100UIbHUKE, MAK U KOHKPEnHble NAMozeHbl, 6bl3b16410-
wiue 3abonesanus, nepedaroujueca uepes nuwy. Llenv oannozo uccnedosanus - uzyuums é1uAHUe NPOOUOMUKOB HA
CPOK XpaHeHusa ceexycezo maca opoiinepos. OoveKmom ucciedosanusn Obvi10 ceedxcee MACO OPOILIEPOs, NOIYyUEeHHOE
Om UbINAAM-OPOINEPO8, KOMOPHIX KOPMUIAU MPeMA PA3IUYHbIMU O003UPOEGKAMU NPOOUOMUKA, 8bIOEIEHHO020 U3
uiybama u Kymoica. B konmponvnou cpynne nmuy kopmunu 6azoevim payuonom (bP) u numoesoit eooou (I1B).
Hovinnam ¢ sxcnepumenmanvuvix zpynnax kopmuau bP, IIB u npoouomuxamu no 0,25 mn, 0,5 mn u 1,0 mn na
nmuuyy (zpynnst Prol, Pro2 u Pro3, coomeemcmeenno) 6 meuenue 42 onei. Ilocne yoos ¢une ynaxosvieanu apoo-
HOo u xpanunu npu memnepamype 4+2°C. Mukpoonvie uccinedosanus kauecmea maca exawvaru KMADAuM,
BI'KII, namozennste (Salmonella, Listeria monocytogenes), dpoastcstcu u naecenu. Cencoprvie napamemput Ucnoib-
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308anUCh 0151 ONpedenenus cpoKa 200nocmu 00pazyos maca. Cpok 200nocmu ¢hune dpoiiiepa no ceHcopHviM HOKa-
3amenam cocmasun om 7 00 9 oueii. Hosuzna 0annozo uccnedosanus 3aKnouaemcs ¢ mom, Ymo oHo HOCEAULEHO
UCNOIb30BAHUI0 HPOOUOMUKOE 8 MACe OPOIiNepos, 0OHAKO NPOOUOMUKU OblIU U3YUEHbl 8 PAZTUYHBIX HPOOYKMAX
RUMAHUA, HECMOMPA HA MO, UX GIUAHUE HA MACcO Opoiinepos 6 Kazaxcmane ewe ne uccnedosanocs. Coznacno
HAWUM Pe3yIbMamam, Mol MONceM PEeKOMEHO08ams npumenenue ypoeua Pro2 ons docmudsicenus naunyuuiezo
CPOKA XpaneHus, MUKPOOHO20 Kauecmea u CeHCOPHBIX C8OIICHE.

KiroueBsble c10Ba: kKa4ecTBO Msica, CPOK XpaHeHHs, Opoiiiep, NPOOUOTHKH, CCHCOPHBIH MH/IEKC.
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Kyc eminde apmypni mukpoopzanuzmoep 0601a0bvi, 01apobll apacbiHOa MOHA3LIMKbIUWIMA CAKmMazan Kezoe
OHIMHIY OY3bLIYbIHA dKeNemin MUKpoOmap o0a, mamar, apkwlivl Oepinemin apmypii aypynapovi myovblpamuli
apHaiisl Ko30bip2uluimap 0a Kezoecedi. Byn maxanauviy makcamol npoouomuxmepoiy caikplHOamolizan opoiiep
eminiy cakmay mep3imine acepin 3epmmey. 3epmmey HbICAHbL Peminde wiydoam neH Kolmvl30aH 00JIiHIn anblH2AH
npoouomuKkmepoOiny yui mypi moauiepimen KopekmeHnzen opoiiiep mayblKmapovlHan al1blH2an 0anzvln opoiinep emi
anvinovl. Baxviiay moévinoa Kycmapza nezizei ouema (H) scone ayviz cy (AC) oepindi. Taxcipube monma-
putuoazel mayvikmap 42 xkyn iwminde H/J, AC xncane 0ip Kycka npoouomuxmepoin 0,25 ma, 0,5 mna scone 1,0 ma
(caiikecinme Prol, Pro2 scane Pro3) monwmepinen aszvixmanovipoiiovt. Colodan Keiiin pune aapoomol mypoe opa-
avin, 4£2°C memnepamypaoa cakmanovi. Em canacoin muxpoomuix 3epmmeyze MADAuM canwl, Korumopghmaol
Jicone Konugopmost d6axmepusnap, namozenodix (Salmonella, Listeria monocytogenes), awsimgnbt scane 3er canpi-
paykynakmapwl Kipoi. Em yneinepinin scapamowiivlk Mep3imin anvlKmay yuiin CEHCOpJIblK napamempJiep Koaoa-
Hol10b1. Bpoiinep unecinin scapamovinvik mep3imi ceHcopvlK Kepcemkiwmep 6oivinwa 7-0en 9 KyH apanvizvih-
oa 0010v1. byn 3epmmeyoin yncananvizor Kazaxcmanoa opoiinep eminoe npoouomuxmepoi Koja0anya apHaigan.
IIpobuomuxkmep apmypni mazamoapoa 3epmmenizenimen, oaapoviy, Kazaxcmanoazvl opoiinep emine acepi ani
3epmmenmezen. 3epmmey Hamuoicenepine caiikec, CaKkmay mep3imine, Hco2apvl MUKPOOMBIK, CANAZA JCIHE CEHCOP-
JIBIK, Kacuemmepze KoJl dcemkizy yutin Pro2 denzeitin K010any ycolHbliaobvl.

Heri3ri ce3mep: eT canachbl, cakTay Mep3iMi, Kyc eTi, IpOOMOTHKTEP, CEHCOPJIbIK UH/IEKC.

Introduction cient amounts, have been shown in various studies

The food industry is always looking for to improve animal health and performance [1].
new ways to extend the shelf life of fresh meat This research aims to look into the effect of
products while maintaining their microbial and probiotics on the shelf life of chilled broiler meat.
sensory quality. Microbiological safety and poul- In this study, the probiotics under investigation
try meat quality are equally important to produc- were sourced from koumiss and shubat, which are
ers, retailers, and consumers, and both involve fermented drinks derived from mare's and camel's
microbial contaminants on the processed product. milk, respectively.
To some extent analogous to traditional poultry Shori (2017) [2] suggests that raw camel
production, various factors can affect alternative milk and its fermented products are potential
production methods, and the addition of a suitable sources of beneficial probiotic strains. Further-
probiotic may enhance efficacy, decrease morbidi- more, camel milk and the microorganisms present
ty and mortality, diminish environmental contam- in shubat are essential contributors to the sensory
ination, and augment food safety. Probiotics, de- attributes, such as flavor, texture, and acidity, of
fined as live microorganisms that can provide a these beverages. They also have therapeutic ef-
health benefit to the host when consumed in suffi- fects on digestion and antimicrobial properties [3].
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Koumiss, a fermented drink derived from
mare's milk, has been recognized as a potential
source of probiotics. During the fermentation of
koumiss, several microorganisms such as lactic
acid bacteria, yeast, and acetic acid bacteria ac-
tively participate, thereby enhancing the microbial
diversity and conferring health-promoting effects
to the beverage. The presence of probiotic micro-
organisms, including Lactobacillus and Bifidobac-
terium species, has been identified in koumiss
through scientific investigations, and these micro-
organisms have been shown to confer beneficial
effects on the host's health [4].

The specific goals of this study are to deter-
mine the microbial quality of the meat samples, in-
cluding QMAFANnM, BGKP, pathogenic (Salmonel-
la, Listeria monocytogenes), yeast, and mold, as well
as to evaluate the sensory parameters to determine
the shelf life of the meat samples.

The study's hypothesis is that using probiot-
ics in broiler feed will increase the shelf life and
microbial quality of fresh broiler meat. The study
will take a quantitative approach, with experi-
mental design and statistical data analysis.

This study is significant because it adds to
our understanding of the potential benefits of pro-
biotics in fresh broiler meat in Kazakhstan. The
findings of this study can help the food industry
improve the shelf life and microbial quality of
fresh meat products, as well as increase the nutri-
tional value of animal feed.

Materials and Research Methods

Materials. Lacticaseibacillus paracasei B
5.2, Lacticaseibacillus paracasei subsp. paracasei
SH1 (GenBank Accession No. 0Q411023), Lac-
tiplantibacillus plantarum K2 and Kazachstania
unispora Y 2.2 (Genbank Accession No.
0OP984721) were used in this study as the poten-
tial probiotics microorganisms. The strains were
obtained from the culture bank of LLP Research
and Production Enterprise "Antigen" (Almaty,
Kazakhstan) which was stored at -80°C.

A total of 240 one-day-old Ross 308 chicks
were randomly allotted to four treatment groups
of 3 replicates (20 birds per replicate). For the
control group, birds were fed by basal diet and
drinking water (DW). Chicks in the experimental
groups were fed by BD, DW, and probiotics 0.25
mL, 0.5 mL, and 1.0 mL per bird (groups Pro1l,
Pro2, and Pro3, respectively), for 42 days.

For sensory and microbiological evalua-
tions after slaughter, 40 samples were randomly

SI=

2x0+2=C+T

obtained and analyzed. These samples consisted
of 10 filets from each group: 1 - control group, 2 -
Prol experimental group, 3 - Pro2 experimental
group, and 4 - Pro3 experimental group.

Methods. Microbiological analysis. Accor-
ding to the Health Regulations «Sanitary and
epidemiological requirements for food production
facilities» (dated April 28, 2021, No. KR DSM-
36), broiler chicken carcasses must undergo at
least three sanitary and microbiological control
points during both control and experimental
batches. The first control point occurs
immediately after production and serves as a
background check. The second and third control
points occur on the second and third days.
Subsequent control points are conducted every
two days until the microbial indicators meet the
requirements of the sanitary rules.

Of the standard microbiological methods
available for analyzing food products, the following
will be applicable:

-State Standard 10444.15-94. Food products.
Methods for determination of the quantity of
mesophilic aerobes and facultative anaerobes;

-State Standard 52816 -2007. Food products.
Methods for detection and quantity determination of
coliforms;

-State Standard 30726-2001. Food-stuffs.
Methods for detection and determination of
Escherichia coli;

-State Standard 52814-2007 (1SO
6579:2002). Food products. Method for the
detection of Salmonella;

-State Standard 29185 -91. Food products.
Methods for detection and quantity determination of
sulfite-reducing clostridium;

-State Standard 51921 — 2002. Food products.
Methods for detection and determination of Listeria
monocytogenes bacteria;

-State Standard 10444.12-88. Food products.
Method for determination of yeast and mold.

Sensory Investigation. A trained sensory
group evaluated the sensory investigations 24
hours and 192 hours after slaughter using a three-
point rating system, with 3 indicating freshness
and high quality and 1 indicating unacceptability.
Color, odor, and texture were among the charac-
teristics assessed for each sample. The sensory
index (SI) was computed as a weighted average
value using the following equation (1):

1)
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where Sl is Sensory Index, O is odor, C is
color and T is texture.

According to the scheme, the product de-
grades when Sl reaches 1.8. SI was built as a time

SL

where SL is shelf life, a is the intercept of the
linear model, and b is the slope of the linear model.

Samples exhibiting an atypical spoilage
process (no degradation in color or texture) were
not included in the statistical analyses of sensory
characteristics. Outliers were defined as samples
with a shelf life of fewer than 100 hours and
greater than 300 hours, and they were removed
from the data set [5].

Literature review

Kazakhstan aims to quadruple domestic poul-
try meat production to 740,000 tonnes per year by
2027, this includes 100.5 tonnes of fresh chicken
meat production [6]. Consequently, there are more
demands for quality, which is the most important
thing in the modern poultry processing industry.

The indiscriminate use of antibiotics in
poultry farms has heightened public concern about
the residual contamination of poultry products.
The ban on the sale of antibiotic-based growth
promoters on markets in the European Union and
many other countries has pushed poultry produc-
ers to find suitable alternatives [7].

Probiotics are considered environmentally
friendly feed additives and promising non-
traditional alternatives to chemotherapy in poultry
[8]. Furthermore, any animal must maintain a cer-
tain amount of beneficial microbiota in the gastro-
intestinal tract at all times in order to maintain
proper microbial balance [9].

Poultry meat is more perishable than meat
from other animals, such as beef or pork. Fresh-
ness measurement is thus critical in poultry pro-
cessing plants to ensure meat quality [10]. The
storage and processing of poultry meat directly
impact its functional and palatability properties.
Meat quality control is required to improve the
sensory characteristics and functional properties
of meat samples, reduce economic losses, and in-
crease poultry industry efficiency [11]. Physical
and chemical methods have traditionally been
used to assess meat quality. The current trend in
meat quality monitoring is to move quality meas-
urements from the laboratory to the processing
line for quick and early detection of quality-
related parameters. Because of its physicochemi-
cal properties, raw poultry meat is especially vul-
nerable to microbiological spoilage [12]. Thus,

series and fitted to a linear model. As a result, the
shelf life of each sample was calculated as follows
using Equation 2:

1.8—a
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poultry meat can respond significantly to physico-
chemical changes caused by dietary changes.
There has been little research into the connection
between feed composition and meat spoilage.

There have also been few studies on the ef-
fect of feed composition on quality loss and shelf
life. Most studies focus solely on typical quality
parameters following the slaughtering process,
with no consideration given to the effect on fresh-
ness parameters during storage [13,14]. To our
knowledge, there have been limited investigations
on how probiotic food additives affect the usual
sensory and microbiological parameters during
storage. The purpose of this research paper is to
investigate the effect of probiotics on the shelf life
of broiler meat.

Results and their discussion

The effects of probiotics on microbiological
parameters are shown in Table 1. The study find-
ings indicated that the QMAFANM index of the
experimental group on the second, third, fifth, and
seventh days met the standards specified in the
Health Regulations, with the index value being
1,27+0,06x102 2,97+0,04 x102, 5,21+0,16 x102,
and 9,86+0,11 x10? CFU/qg, respectively. No other
microbial contaminants were detected during the
investigation. However, on the eighth day, the
QMAFANM index of the bird carcass flushes in-
creased to a level that did not comply with the
Health Regulations, with a value of 2,18+0,06
x10® CFU/g, and the presence of yeast and mold
fungi was also noted.

Upon analyzing the flushes of broiler
chicken carcasses from Prol and Pro3 groups, the
QMAFANM values were found to be 2,86+0,13
x10%, 2,94+0,04 x10? on the third day, 4,95+0,07
x10%, 5,16+0,01 x10°CFU/g on the fifth day, and
9,62+0,08 x102, 9,71+0,07 x10°CFU/g on the sev-
enth day, respectively, which were within the ac-
ceptable range. No other sanitary and microbio-
logical contamination was observed. However, on
the ninth day, laboratory investigations demon-
strated an elevation in QMAFAnM to 2,23+0,04
x10%, 1,94+0,05 x10°® CFU/g in the flushes of
broiler chicken carcasses, along with the identifi-
cation of BGKP, L.monocytogenes, yeast, and
mold fungi.
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Table 1. Microbial parameters of poultry meat stored at a temperature of 4 + 2°C, n = 40

The weight of the product (g)
is prohibited Yeast, Mold, Sulfite -
Para- QMAFANM, Pathogenic CFU/g,no | CFU/g, no reducing E.coli
meters | CFU/g, no more | BG : . L.monoc lostridia
Kp | including ytogenes more more clos
salmonella

Admis- 3 In- In- In- In-
sible 1*10 0.1 25 25 admissible | admissible | admissible admissi
norm ble

Microbial contamination during storage, background (after slaughter)

Control | 1,27+0,06x102 - - - - - - -
Prol 1,34+0,11 x10? - - - - - - -
Pro2 1,24+0,09 x102 - - - - - - -
Pro 3 1,31+0,02 x10? - - - - - - -

Microbial contamination during storage, 3rd day

Control | 2,97+0,04 x102 - - - - - - -
Prol 2,86+0,13 x10? - - - - - - -
Pro2 2,62+0,08 x10? - - - - - - -
Pro 3 2,94+0,04 x10? - - - - - - -

Microbial contamination during storage, 5th day

Control | 5,21+0,16 x102 - - - - - - -
Prol 4,95+0,07 x10? - - - - - - -
Pro2 4,67+0,09 x102 - - - - - - -
Pro 3 5,16+0,01 x10? - - - - - - -

Microbial contamination during storage, 7th day

Control | 9,86+0,11 x102 - - - - - - -
Prol 8,19+0,05 x102 - - - - - - -
Pro2 7,49+0,08 x10? - - - - - - -
Pro 3 8,97+0,14 x10? - - - - - - -

Microbial contamination during storage, 8th day

Control | 2,18+0,06 x10° - - - + + - -
Prol 9,62+0,08 x10? - - - - - - -
Pro2 8,47+0,15 x10? - - - - - - -
Pro 3 9,71+0,07 x10? - - - - - - -

Microbial contamination during storage, 9th day

Control | 3,07+0,09 x10° - - - + + - -
Prol 2,23+0,04 x10° - - - - - - -
Pro2 9,61+0,06 x10? - - - - - - -
Pro 3 1,94+0,05 x10° - - - - - - -

Microbial contamination during storage, 10th day

Control | 4,12+0,07 x10° - - + + + - -
Prol 3,85+0,04 x10° - - + + + - -
Pro2 1,56+0,06 x103 - - - + + - -
Pro 3 2,82+0,11 x10° - - - + + - -

«-» - absence of microbial growth; «+»-presence of microbial growth

When evaluating the sanitary and microbio-
logical parameters of Group Pro2, the
QMAFANM index increased from 1,24+0,09 x10?
to 9,61+0,06 x10°CFU/g on the third and ninth
days, respectively. However, during laboratory
assessments on the tenth day, the QMAFANM
index was found to exceed the limits prescribed
by the Health Regulations, amounting to
1,56+0,06 x10% CFU/g, in addition, bacteria from
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the Escherichia coli group were isolated on the
tenth day. Therefore, the results of the investiga-
tion suggest that Pro3 is more practical for future
research aimed at extending the shelf life of
chilled poultry filets, as preliminary data suggest
that it can maintain surface microbial contamina-
tion of broiler chicken filets within the range re-
quired by the Health Regulations. Research indi-
cates that probiotic bacteria have the ability to
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generate various antimicrobial substances, which assessment scale where 3 represents the highest
possess antibacterial and antifungal propertiesThe quality. No significant differences were observed
sensory evaluations conducted at the onset of the between the treatment groups after a storage peri-
storage period indicated that the supplemented od of 24 hours (Figure 1). However, the control
groups exhibited a superior sensory quality of group showed lower scores for odor and color
meat samples with regards to odor, color, and tex- parameters compared to the supplemented groups,
ture, as reflected by mean values above 2.7 on the leading to a lower sensory index.

# 3 3 3

o 2 s <

: \ E 2 — L 2

5 2 2

a1 g1 g1

n " a 3 @ ;

24 150 200 2 150 200 24 150 200
Time (h) Time (h) Time (h)
contioll Prol === control1 Pro2 === control 1 Pro3

Figure 1. Determination of the sensory index and shelf life for each treatment group (n-40)
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