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Summary 

Tolba, A. O. & N. M. Abdel-Aziz, 2024. Quality survey of frozen chicken meat consumed 
at government hospitals throughout different seasons in Assiut city, Egypt. Bulg. J. Vet. 
Med., 27, No 1, 130142. 
 
This study was conducted to evaluate the quality of frozen chicken meat received at government hos-
pitals in Assiut city, Egypt, during hot and cold seasons. A total of 308 chicken meat samples were 
collected randomly and subjected to sensory, chemical, physical and microbiological testing. The 
findings showed that frozen chicken meat samples examined during the cold season had a better sen-
sory evaluation than those examined during the hot season. The mean values of the physical quality 
tests, which included pH, drip loss, and water-holding capacity (WHC), were 6.12±0.017, 4.13±2.8, 
and 63.60±0.55 in the hot season and 5.9±0.013, 3.32±3.09, and 81.28±0.48 in the cold season, re-
spectively. The total bacterial count, psychrotrophic count, total yeast and mould counts were 
6.9×105±8.7×104, 1.1×106±1.0×105, 3.9×104±3.8×103, and 7.4×104±2.7×103 CFU/g in the hot season 
and 4.4×104±2.2×103, 1.9×105±1.6×104, 1.4×104±2.0×103, and 3.8×104±3.1×103 CFU/g in the cold 
season, respectively. These findings indicate that temperature has a significant impact on meat qua-
lity; the frozen chicken meat samples examined in the cold season were in better condition than those 
examined in the hot season. It is necessary to maintain sanitary hygienic conditions during handling, 
packaging, storage and distribution particularly in the hot season. 
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INTRODUCTION 

Poultry meat remains an essential compo-
nent of the human diet, and consumers are 
influenced by its nutritional and sensory 
qualities, as well as its low price, abun-
dant supply, and diverse assortment, com-
pared with red meat and other animal 
products. The culinary qualities of poultry 

meat, as well as the convenience with 
which it can be prepared, contribute to its 
widespread popularity. Chicken meat has 
easily digestible protein as well as a low 
percentage of saturated fat and is safe for 
consumption by people of all ages. More-
over, the attraction of poultry meat as 
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food is enhanced by promotions and ad-
vertising strategies, as well as an in-
creased understanding of the nutritional 
significance of foods and correct dietary 
practices (Kralik et al., 2018; Augustyń-
ska-Prejsnar et al., 2019). 

Freezing is one of the most essential 
and extensively utilised preservation 
strategies for extending the shelf life of 
meat, thereby allowing the processors and 
customers to maintain meat quality and 
safety. After thawing frozen meat, several 
harmful physical, biochemical, and phys-
icochemical changes, such as freeze–thaw 
water loss, may occur. Both meat species 
and freezing rate are high on the list of 
factors that can cause poor water retention 
in thawed meat (Leygonie et al., 2012a). 

Inspection of frozen meat plays a vital 
role in controlling various diseases of 
public health relevance. In simplistic 
words, sensory evaluation can be defined 
as a scientific specialty that analyses the 
attributes of a product using human senses 
(Sharif et al., 2017). 

The denaturation and aggregation of 
proteins produced by the production and 
development of ice crystals, as well as the 
processes associated with dehydration and 
the concentration of solutes in the muscle 
tissue, are altered by freezing (Damoradan 
et al., 2010). Studies have shown that 
thawed meat loses various functional 
qualities, such as water-holding capacity 
(WHC) and proteins, in addition to water, 
which may influence the gelling of the 
final product using this raw material 
(Olivo & Olivo, 2006; Xia et al., 2012; 
He et al., 2013). 

The pH value is an indicator of 
chicken meat quality, used to evaluate the 
shelf life and quality of products because 
pH values influence microbiological 
growth, which in turn affects the shelf life 
of products (Hathout & Aly, 2010). 

Microbiological examination of chi-
cken meat is often conducted to evaluate 
conformance to the chicken meat standard 
(microbiological criteria) to protect con-
sumers from food poisoning and/or food-
borne diseases (Mahmoud-Randa & 
Saleh, 2020). 

Nevertheless, the most essential fea-
ture influencing the growth of bacteria in 
chicken flesh is the storage temperature. 
Temperature can affect microbial growth 
factors such as the maximal growth rate 
and total bacterial count. Psychrotrophic 
bacteria can appear in chilled settings 
(Mataragas et al., 2006). According to 
Doulgeraki et al. (2012), temperature can 
alter the spoiling potential of bacteria, and 
various strains of the same species do not 
always grow at the same rate. 

The aerobic bacterial count is a food 
quality indicator that indicates hygienic 
measures used during processing and 
helps in determining how long a food item 
will hold its quality (Aberle et al., 2001). 
Food contamination by yeasts and moulds 
is considered as a useful indicator of food 
quality. The degree of deterioration is 
critical for microbiological assurance sys-
tems (Marta et al., 2001). 

The major preventable causes of spoil-
ing are inappropriate storage temperatures 
or temperature variations. Temperature 
abuse can occur during product distribu-
tion, storage, retail display, or customer 
handling. Processors can tell whether a 
product has been tampered with by check-
ing the temperature or examining the bac-
terial populations throughout the distribu-
tion system. 

Therefore, this study was conducted to 
analyse the influence of different seasons 
(hot and cold) on the quality of frozen 
chicken meat consumed at government 
hospitals in Assiut city, Egypt. 
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MATERIALS AND METHODS 

Collection of chicken meat samples 

A total of 308 random samples of frozen 
chicken meat were collected between Oc-
tober 2020 and September 2021 from 
government hospitals in Assuit city. The 
collected samples were immediately 
transported to the laboratory in an icebox 
under aseptic conditions and then sub-
jected to the following examinations after 
thawing overnight in the refrigerator. 

Sensory assessment 

Thawed chicken meat samples were coded 
and served to three semitrained panelists 
after being thawed at 4 °C. The colour, 
odour, texture, and overall acceptability 
were evaluated. The evaluations were 
graded on a scale of 10 (very acceptable) 
to 1 (extremely unacceptable) as descri-
bed by Elzamzamy (2014). 

Chemical and physical evaluations 

The pH of the chicken meat samples was 
determined using the method described by 
Sabikun et al. (2019) using a portable 
pocket pH meter (AD11, Adwa pH-Tem 
waterproof, Romania). 

The drip loss was calculated by weigh-
ing the samples (thawed chicken) and 
comparing them with the initial sample 
weight (frozen chicken immediately upon 
receiving) using the following equation 
(Hakan, 2016): Drip loss % = [(initial 
weight − weight after thawing)/initial 
weight]×100. 

The WHC was calculated according to 
Hung and Zayas (1992) using the volume 
of free water squeezed from the sample 
(280–300 mg) and a 2-kg load for 5 min 
using a Whatman No. 2 filter paper (Grau 
and Hamm, 1953). The WHC was deter-
mined by comparing the mass difference 
between the sample before and after 

squeezing in relation to the sample weight 
before squeezing×100. It was calculated 
using the following equation: 

WHC% = [(W1W2)/W1]×100  

where W1 is the weight of the sample 
before squeezing; W2 is the weight of the 
sample after squeezing. 

Microbiological examination 

As described previously (Zerabruk et al., 
2019), 25 g of chicken meat samples were 
transferred aseptically into a sterile stoma-
cher bag containing 225 mL of sterile 
distilled water and homogenised using a 
stomacher laboratory blender. The ho-
mogenized samples were serially diluted 
to prepare a 10-fold suitable dilution. A 
0.1-mL portion was spread-plated on cor-
responding media after suitable dilution 
for the detection and counting of different 
groups of organisms. 

The microbiological quality and safety 
of meat were evaluated by determining the 
total viable bacterial count (TVBC), psy-
chrotrophic count, and total yeast and 
mould counts using plate count agar 
(Himedia, India) and Sabouraud dextrose 
agar (Himedia, India) and incubated at  
37 °C for 24 h, 0–4 °C for 5 days, and 25 
°C for 5 days, respectively, as described 
previously (ISO/TS 11133-1, 2009) 

Statistical analysis 

Statistical analysis was conducted using 
the t-test (SPSS Inc., Chicago, IL, USA).  

RESULTS  

Sensory evaluation 

As shown in Table 1, the mean colour 
values of the evaluated chicken meat sam-
ples in the hot and cold seasons were 7.83 
± 0.45 and 7.86 ± 0.6, respectively, with 
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no statistically significant differences (P < 
0.588). 

The mean odour values of the investi-
gated chicken meat samples were 
6.13±0.51 and 6.47±0.64 in the hot and 
cold seasons, respectively, with a signifi-
cant difference (P < 0.001). 

The average texture scores of the 
chicken meat samples were 6.9±0.65 and 
6.99±0.78 in the hot and cold seasons, 
respectively, with no statistically signifi-
cant value. 

The mean acceptance values of the  
examined chicken meat samples were 
7.47±0.53 and 7.54±0.56 in the hot and 
cold seasons, respectively, and the differ-
ence was not statistically significant 
(P<0.328). 

Chemical and physical evaluations 

As shown in Table 2, the pH value of the 
examined chicken meat samples varied 
from 5.8 to 6.5, with a mean value of 
6.12±0.017, during the hot season and 
from 5.6 to 6.2, with a mean value of 
5.9±0.013, during the cold season, with 
the difference being highly significant 
(P<0.0001). 

The drip loss value of the examined 
chicken meat samples varied from 4.6 to 
14.55, with a mean value of 4.13±2.8, 
during the hot season and from 2.4 to 
18.42, with a mean value of 3.32±3.09, 
during the cold season. The difference in 
drip loss between the hot and cold seasons 
was significant (P<0.002). 

Table 1. Results from sensory evaluation (colour, odour, texture, and acceptance) of the examined 
frozen chicken meat samples.  

   Hot season  
(n=154) 

Cold season  
(n=154) 

P value 

Range 7–9 6–9 Colour 
Mean ± SD 7.83 ± 0.45 7.86 ± 0.6 

0.588 

Range 5–7 5–8 Odour 
Mean ± SD 6.13 ± 0.51 6.47 ± 0.64 

<0.001 

Range 5–9 5–9 Texture 
Mean ± SD 6.9 ± 0.65 6.99 ± 0.78 

0.361 

Range 6–9 6–9 Acceptance 
Mean ± SD 7.47 ± 0.53 7.54 ± 0.56 

0.328 

Table 2. Results from chemical and physical evaluation: pH, drip loss, water holding capacity 
(WHC) of the examined frozen chicken meat samples.  

  
Hot season  

(n=154) 
Cold season  

(n=154) 
P value 

Range 5.86.5 5.66.2 
pH 

Mean ± SEM 6.12±0.017 5.9 ± 0.013 
<0.0001 

Range 4.614.55 2.418.42 
Drip loss % 

Mean ± SEM 4.13 ± 2.8 3.32 ± 3.09 
0.002 

Range 47.2772.19 71.6891.45 
WHC % 

Mean ± SEM 63.60 ± 0.5456 81.28 ± 0.4810 
<0.0001 
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The mean WHC values of the exa-
mined chicken meat samples during the 
hot and cold seasons were 63.60 ± 0.5456 
and 81.28 ± 0.4810, respectively, with a 
significant difference (P<0.0001). 

Microbiological examination 

As shown in Table 3, the total bacterial 
count/g in the examined samples ranged 
from 2.0×104 to 5.2×106 CFU/g, with an 
average count of 6.9×105±8.7×104 CFU/g, 
in the hot season and from 3×103 to 
1.1×105 CFU/g, with an average count of 
4.4×104±2.2×103 CFU/g, in the cold sea-
son. The difference in TVBC of the 
chicken meat samples between the two 
seasons was significant (P<0.0001). 

The total psychrotrophic count/g in the 
examined chicken meat samples varied 
from 7.0×103 to 4.8×106, with a mean 
count of 1.1×106±1.0×105 in the hot sea-
son and from 2×103 to 9.0×105, with a 
mean count of 1.9×105±1.6×104 in the 
cold season, with the difference being 
significant (P<0.0001). 

The mean total yeast counts in the exa-
mined chicken meat samples in the hot 
and cold seasons were 3.9×104±3.8×103 
and 1.4×104±2.0×103, respectively, and 
the difference was significant (P<0.0001). 

Table 3 also shows the total mould 
count of the analysed chicken meat sam-
ples, which varied from 2×104 to 1.8×105 
(mean count of 7.4×104±2.7×103) in the 
hot season and from 1×103 to 17×104  
(mean count of 3.8×104±3.1×103) in the 
cold season. The difference in count be-
tween the two seasons was significant 
(P<0.0001). 

DISCUSSION 

One of the most important markers for 
determining the quality of the majority of 
meats and foods is organoleptic evalua-
tion. The organoleptic qualities of chicken 
meat samples including colour, odour, 
texture, and overall acceptability, are il-
lustrated in Table 1. Except for odour, 
there were no significant differences in the 
colour, texture, or general acceptability of 
all the investigated meat samples 
(P<0.05). This could be related to the hot 
season’s high temperature, as well as the 
freezing and thawing processes, which 
had a significant effect on odour and pH 
changes. The odour of most samples was 
unpleasant but did not indicate deteriora-
tion; one sample had a rancid odour. In 
the hot season, some chicken meat sam-

Table 3. Results from the microbiological analysis: total viable bacterial count (TVBC), total psy-
chrotrophic count (TPC), total yeast count (TYC) and total mould count (TMC) of the examined 
frozen chicken meat samples.  

  
Hot season  

(n=154) 
Cold season  

(n=154) 
P value 

Range 2.0×1045.2×106 3×1031.1×105 
TVBC 

Mean ± SEM 6.9×105 ± 8.7×104 4.4×104 ± 2.2×103 
< 0.0001 

Range 7.0×1034.8×106 2×1039.0×105 
TPC 

Mean ± SEM 1.1×106 ± 1.0×105 1.9×105 ± 1.6×104 
<0.0001 

Range 1×1031.7×105 1×1031.7×105 
TYC 

Mean ± SEM 3.9×104 ±3.8×103 1.4×104 ±2.0×103 
<0.0001 

Range 2×1041.8×105 1×1031.7×105 
TMC 

Mean ± SEM 7.4×104 ± 2.7×103 3.8×104 ± 3.1×103 
<0.0001 
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ples had a slimy texture, which could be 
due to microbial contamination of the 
meat and inappropriate storage conditions. 

The mean pH values of the examined 
chicken meat samples in the cold season 
were better than that in the hot season, as 
shown in Table 2, although 100% of sam-
ples during the hot and cold seasons (Ta-
ble 4) were within the approved level of 
the safe allowed limits of pH stated by the 
EOS (1090/2005).  

The pH value of the chicken meat 
samples in our study during the cold sea-
son was consistent with values found by 
Hassanien-Fatin et al. (2016), who re-
ported mean pH values of breast and thigh 
of chicken meat of 5.84±0.10 and 
5.91±0.11, respectively, and those re-
ported by Fathy-Eman (2012)  6.03±0.18 
for breast and 5.77±0.01 for thigh. 

The pH values in the hot season in our 
study were almost similar to those ob-
served by Afifi-Jehan (2000), who re-

ported values of 6.15 and 6.21 for chicken 
breast and thigh, respectively. 

The higher pH values of chicken meat 
during the hot season could be due to par-
tial proteolysis, which could cause an in-
crease in free alkaline groups depending 
on the circumstances, as well as an in-
crease in ammonia and amino acid prod-
ucts following the utilisation of amino 
acids by microorganisms, whose activity 
increases in the hot season compared with 
the cold season (Zhang et al., 2016; Puo-
lanne, 2017). 

Drip loss is a watery solution that 
emerges from frozen meat without the 
need of any external force, and it is a good 
measure of the quality of meat that has 
been frozen (Leygonie et al., 2012b; 
Gambuteanu et al., 2013). The amount of 
meat leakages during thawing measured 
using various methods is believed to indi-
cate the degree of damage to meat muscle 

Table 4. Number of samples acceptability based on various physical and microbial quality parame-
ters according to ES*.  

Samples within limits Samples over limit 

Hot 
(n=154 ) 

Cold 
(n=154) 

Total 
(n=308) Hot 

(n=154 ) 
Cold 

(n=154) 

Total 
(n=308) Item  

Allowed 
limit* 

No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) 

pH 5.5–6.5 154  
(100) 

154  
(100) 

308  
(100) 

   

Drip loss 5% 117  
(75.9) 

128 
(83.1) 

245 
(79.5) 

37  
(24.1) 

26 
(16.8) 

63  
(20.5) 

TVBC 105 37  
(24.1) 

120 
(77.9) 

157 
(50.9) 

117 (75.9) 34 
(22.1) 

151 
(49.1) 

TPC 105 27 
(17.5) 

102 
(66.2) 

129  
(41.8) 

127  
(82) 

52 
(33.8) 

197 
(58.1) 

TYC free    154  
(100) 

154 
(100) 

308 
(100) 

TMC free    154  
(100) 

154 
(100) 

308 
(100) 

*Maximum permissible limit according to EOS (2005); total viable bacterial count (TVBC), total 
psychrotrophic count (TPC), total yeast count (TYC), total mould count (TMC). 
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tissues during freezing (Chwastowska & 
Kondratowicz, 2005). 

The drip losses in the examined 
chicken meat samples during the hot and 
cold seasons (Table 2) showed significant 
differences (P<0.0001), and the percen-
tage of chicken meat samples  examined 
during the hot and cold seasons which 
weren’t within the permissible limits of 
percentage drip loss established by the 
EOS (2005) were 24% and 16.8%, respec-
tively (Table 4). Drip loss measurements 
indicate the potential of chicken meat to 
lose moisture as exudate during raw meat 
storage. 

In Assiut, Egypt, higher drip losses in 
chicken meat during the hot season affect 
the efficacy of cool devices, leading to 
increased chilling temperature throughout 
summer transport, handling, and storage, 
particularly in the afternoon. Moreover, 
enhanced protein breakdown due to par-
tial proteolysis would certainly allow wa-
ter discharge from intramyofibrillar spaces 
to drip production (Huff-Lonergan & Lo-
nergan, 2005; Lawrie & Ledward, 2006). 

Another explanation is that longer 
storage of frozen chicken meat in the hot 
season than in the cold season induces 
freezing effects on the muscle fibres due 
to the deformation and damage caused by 
the production of ice crystals inside the 
muscular tissues; the protein damage is 
generally a function of time and freezing 
temperature (Xiong, 1997). The extent of 
denaturation of both sarcoplasmic and 
myofibrillar proteins increases with the 
duration of freezing. Augustyska-Prejsnar 
et al. (2019) found that the volume of drip 
loss increased in direct proportion to the 
duration of frozen storage. Moreover, 
thawed meat loses functional qualities, 
such as water retention ability and pro-
teins, as a result of protein denaturation, 
which may impede the gelling of the final 

meat-based products (Oliveira et al., 
2015). 

Yu et al. (2005) also mentioned that 
the amount of drip loss is determined by 
the thawing temperature, with the amount 
increasing with temperature increases. 

Water constitutes approximately 75% 
of fresh meat weight. WHC is an impor-
tant criterion to evaluate meat quality, 
which is reflected by drip loss, although 
the amount of water in meat may alter 
after processing due to drip loss (Offer & 
Trinick, 1983). 

Our results revealed a higher WHC in 
the examined frozen chicken meat sam-
ples (Table 2) in the cold season than in 
the hot season, with a significant differ-
ence (P<0.0001). 

Despite the lower WHC of the ana-
lysed frozen chicken meat samples during 
the hot season, the result was in agreement 
with the scientific literature, indicating 
how temperature affects the WHC of meat 
during freezing, storage, thawing, and 
transportation (Ngapo et al., 1999; Vieira 
et al., 2009; Leygonie et al., 2012b). 

According to Xiong (1997), protein 
damage is generally a function of freezing 
duration and temperature. In general, the 
denaturation of sarcoplasmic and myofi-
brillar proteins increases with storage time 
and temperature. Muscle proteins are sen-
sitive to oxidation during meat frozen 
storage and thawing, which contributes to 
drip loss in thawed meat in addition to 
physical damage from ice crystals and 
instability by concentrated solutes (Utera 
et al., 2014). 

The total bacterial count in the exa-
mined chicken meat samples was higher in 
the hot season than in the cold season 
(Table 3), with a highly significant differ-
ent difference (P<0.0001). During the hot 
season, 75.9% of the samples examined 
exceeded the limits according to the safe 
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permissible limits stipulated by the EOS 
(2005), but 77.9% of samples examined  
during the cold season were within the 
safe permissible limits for the total bacte-
rial count (not exceeding 105 CFU/g = 5 
log10 CFU/g) (Table 4). The mean value 
of the total bacterial count in the exam-
ined samples during the hot season was 
almost similar to that obtained by Hassan 
et al. (2020), who recorded mean values 
of breast and thigh of chicken samples  
were 5.58×105±0.43×105 and 6.76× 
105±0.37×105 CFU/g , respectively. 

However, our results of the mean total 
bacterial count during both hot and cold 
season were lower than those recorded by 
Mahmoud-Randa & Saleh (2020), who 
reported mean values of breast was 
7.6×105 and 4.9×106 CFU/g for thigh of 
chicken, and also those obtained by Habib 
(2017), who reported mean values of 
3.6×106 CFU/g in frozen carcasses. Simi-
larly, Hassanien-Fatin et al. (2016) re-
ported mean total bacterial count values of 
3.78×106 ± 0.93×106 and 4.38×106 ± 
0.59×106 CFU/g for breast and thigh of 
chicken, respectively. Ola (2015) and Sai-
kia & Joshi (2010) reported mean values 
of 4×107±5×106 in 50 chicken meat sam-
ples and 3.7×106 CFU/g, respectively. 

Our results were higher than those ob-
tained by Daoud  (2012), who reported 
mean total bacterial count values of 
2.1×103 CFU/g for breast and 2.7×103 
CFU/g for thigh. 

The higher total bacterial count in 
chicken meat during the hot season was 
attributed to the influence of high tem-
peratures, which caused insufficient cool-
ing temperatures during storage and han-
dling, thereby exposing the chicken meat 
to temperature dangerous zone (TDZ), 
allowing mesophilic microorganisms to 
multiply more rapidly. It could also be 
attributed to the handlers’ habits of storing 

frozen chicken in a semi-chilled state du-
ring the hot season, exposing them to re-
current freezing and thawing. 

The higher mean total bacterial count 
values in the frozen chicken meat could 
also be due to contamination from han-
dling, transportation, and cross-contami-
nation, as mentioned by Mahmoud-Randa 
& Saleh (2020). 

As shown in Table 3, the mean psy-
chrotrophic count of the chicken meat 
samples in the hot season was higher than 
that in the cold season, with a significant 
difference (P<0.0001). The rates of 82% 
and 33.8% of samples examined during 
hot and cold season, respectively (Table 
4) were considered higher than the safe 
permissible limits stipulated by the EOS 
(2005) (the maximum level of count did 
not exceed 105 CFU/g). 

The results obtained during the hot 
season are consistent with those observed 
by Al-Hamadany (2009), who reported a 
psychrotrophic count of 1.06×106 CFU/g 
in the examined frozen chicken meat cut 
samples. The count in the cold season was 
almost similar to that observed by Abd El-
Magied et al. (2009), who reported a psy-
chrotrophic count of 1.43×105±0.37×105/g 
in breast chicken. However, our results 
were higher than those obtained by Belal 
(1997), who reported a mean psychrotro-
phic count of 6.2±5.68 (log10) CFU/g in 
chicken meat. 

The results of total psychrotrophic 
count in our study were lower than those 
observed by Hassan et al. (2020), who 
reported a count of breast chicken samples 
were 3.88×105 CFU/g. Hassanien-Fatin et 
al. (2016) reported mean psychrotrophic 
counts were 5.71×106±1.44×106 and 
4.59×106±1.26×106 CFU/g for breast and 
thigh respectively and Azab-Amira (2016) 
reported psychrotrophic counts of 9.2× 
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106±12.49×106 and 8.5×106±14.61×106 in 
chicken breast and thigh, respectively. 

In contrast, our results were higher 
than those obtained by Hassan et al. 
(2020), who reported values of chicken 
breast and thigh of 8.17×103±1.42×103 
and 1.95×104±2.06×104, respectively. Dan 
et al. (2008) demonstrated 2.88±0.32 
(log10) CFU/g in chicken meat on the 
average and Eid et al. (2014) reported a 
mean value of 11.5×103±2.2×103 CFU/g 
in chicken breast. 

The psychrotrophic counts were 
slightly higher than the total bacterial 
count in this study, because of the fact that 
several types of microorganisms will 
cease to grow during the freezing of 
chicken meat, but others, particularly psy-
chrotrophic bacteria, can grow until me-
dium freezes (Davies & Board, 1998). 
Moreover, hygienic precautions through-
out extensive preparation, processing, 
handling, and packaging, as well as cold 
storage, were overlooked. In addition, we 
considered all the psychrotrophic micro-
organisms, not only bacteria, during the 
count and the incubation period in our 
results (Cenci et al., 1990). 

Hot season is responsible for fluctua-
tions in freezing temperatures during han-
dling, storage, and long-distance transpor-
tation of frozen chicken meat, providing a 
suitable environment and sufficient time 
for the psychrotrophic microorganisms to 
grow and increase its count. 

As shown in Table 3, the total yeast 
count of frozen chicken meat samples in 
the hot season was higher than that in the 
cold season, with a highly significant dif-
ference (P<0.0001) and all samples exam-
ined exceeding the permissible limit (Ta-
ble 4). 

These results are higher than those re-
ported by Mahmoud-Randa & Saleh 
(2020), who found that the mean value of 

yeast counts in chicken breast was 
1.9×103 CFU/g, and Habib (2017), who 
found mean yeast counts in frozen car-
casses 8.9×103 CFU/g. They are also 
higher than those reported by Nader et al. 
(2016), who reported mean values of 
1.83×105±3.98×104 in broiler carcasses. 
Our results were still greater than those 
reported by Captia et al. (2001), Abd El-
rahman et al. (2013), Ibrahim (2013), and 
Ola (2015). 

Yeasts play a minor role in spoilage in 
most cases as they constitute a small pro-
portion of the starting population and 
grow slowly compared with most bacteria, 
and their growth could be restricted by a 
metabolic chemical produced by bacteria. 
Spoilage yeasts find their way into foods 
due to widespread distribution in nature, 
resulting in an unfavourable change in 
food appearance (Walker, 1977; Has-
sanien et al., 2021). 

Table 3 shows that the mould counts 
in the chicken samples in the hot season 
were higher than those in the cold season, 
with a highly significant difference 
(P<0.0001). All examined samples ex-
ceeded the allowed limit (Table 4). 

The total mould count obtained in this 
study was higher than that recorded by 
Mahmoud-Randa & Saleh (2020), who 
clarified that the mean mould count in 
breast chicken samples were from 3.6×102 
to 6.2×102 CFU/g, and for thigh samples: 
6.2×102 CFU/g, and those recorded by 
Habib, (2017), who reported a mean value 
of 6.6×102 CFU/g in frozen carcasses. In 
addition, the results were higher than 
those recorded by Nader et al.  (2016),  
who reported average total mould count of 
3.43×102±5.78×102 in broiler carcass. 

The high count of moulds in the exa-
mined chicken meat samples was attrib-
uted to contamination with mould that can 
develop in a wide range of temperatures. 
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As a result, moulds can be found on prac-
tically any food at almost any temperature. 
Moulds can also aid in the putrefaction 
process by producing toxic compounds 
such as mycotoxins, which are dangerous 
to both humans and animals (Frazier & 
Weshoff, 1998). 

CONCLUSION 

Temperature is an important factor in the 
quality of meat, especially in Assiut city, 
Egypt, throughout the year the season is 
almost hot or cold and generally hot rather 
than cold. The examined frozen chicken 
meat samples in the cold season have a 
satisfactory condition than those in the hot 
season. Therefore, to maintain chicken 
meat with high quality to safeguard con-
sumer’s health in the hot season, strict 
hygienic precautions must be followed 
without delay in the loading of frozen 
chicken meat. The vehicles used for trans-
port should be fitted with temperature 
records to monitor the environment, espe-
cially on an afternoon, and the transfer 
must be as rapid as possible at sufficient 
temperatures and hygiene conditions du-
ring handling, packaging, and distribution. 
Chicken meat must be well inspected, 
rapidly consumed, and not stored for long 
periods, and the stock must also be prop-
erly rotated to avoid the effect of hot sea-
son. 

REFERENCES 

Abd El-Magied, W. K. A., M. A. Hassan, F. 
A. Shaltout & M. Lamada-Hanan, 2009. 
Occurrence of psychrotrophic pathogens in 
chicken meat products. M. V. Sci. (Meat 
hygiene) Thesis, Faculty of Veterinary 

Medicine, Benha University. 

Abd-Elrahman, H. A., S. A. Soliman & E. G. 
Rahal, 2013. Prevalence of yeast in 

chicken and their products. Suez Canal 
Veterinary Medical Journal, 111, 111.  

Aberle, E. D., J. Forrest, D. E. Gerrard & E. 
W. Mills, 2001. Principles of Meat Sci-

ence, 4th ed., Kendall Hunt Pub Co, USA. 

Afifi-Jehan, S. A., 2000. Chemical studies on 
some poultry meat products, M.V.Sci. 
Thesis, Faculty of Veterinary Medicine, 
Zagazig University, Egypt. 

Al-Hamadany, M. S., 2009. Studying certain 
quality properties of imported frozen chi-
cken thighs. Thesis, M.V. Sci., College of 
Education for Women, University of 

Baghdad, Iraq. 

Augustyńska-Prejsnar, A., Ormian, M. & R. 
Tobiasz-Salach, 2019. Quality of broiler 
chicken meat during frozen storage. Italian 
Journal of Food Science, 31, 531541. 

Azab-Amira, M. A., 2016. Effect of freezing 
on chicken meat quality. M.V.Sc. Thesis 
(Meat Hygiene), Faculty of Veterinary 

Medicine, Zagazig, University, Egypt. 

Belal, H., 1997. Microbiological studies of 
poultry cut-up products. M.V.Sc. Thesis 
Meat Hygiene, Faculty of Veterinary 
Medicine, Moshtohor, Zagazig University, 
Benha Branch. 

Capita, R., C. C. Alonso, M. G. A. Delcamino 
& B. Moreno, 2001. Microbiological qual-
ity of retail poultry carcasses in Spain. 
Journal of Food Protection, 64, 1961–
1966. 

Cenci, P., L. Corrodini, M. Vitaioli & G. 
Rausa, 1990. Comparison of the microbi-
ological profile of rural and industrial 
poultry 1. Enterobacteriacae. Igiene Mod-

erna, 94, 207211. 

Chwastowska, I. & J. Kondratowicz, 2005. 
Technological properties of a frozen pork 
meat depending on the storage time period 
and a thawing method. Food Science 

Technology & Quality, 3, 1120. 

Damoradan, S., K. L. Parkin & O. R. Fen-
nema, 2010. Química de Alimentos de 
Fennema, 4th ed, Artmed, Porto Alegre, 

Brazil. 



Quality survey of frozen chicken meat consumed at government hospitals throughout different seasons … 

BJVM, 27, No 1 140 

Dan, S. D., M. Mihaiu, O. Rotaru & D. Ioana, 
2008. Microbiological hazard evaluation 
represented by the pasychrotrophic grams 
from the level of a vain carcasses. Bulletin 
of University of Agricultural Sciences and 
Veterinary Medicine Cluj-Napoca. Veteri-
nary Medicine, 65, 240245. 

Daoud, J. R., R. M. Farghaly & M. Maky, 
2012. Microbial quality of frozen chicken 
meat at grocery stores in Qena city. In: 
Proceedings of the International Confer-
ence and Exhibition on Food Processing 

& Technology. 

Davies, A. & R. Board, 1998. The Micro-
biology of Meat and Poultry, 1st ed., Ed-
mundsburg Press, Ltd., Edmunds, London, 

UK. 

Doulgeraki, A. I., D. Ercolini, F. Villani & G. 
J. E. Nychas, 2012. Spoilage microbiota 
associated to the storage of raw meat in 
different conditions. International Journal 

of Food Microbiology, 157, 130141. 

Eid, A. M., M. F. Eltalawy, S. E. Zahran & A. 
Z. Khedre, 2014. Bacteriological and 
chemical evaluation of some heat treated 
chicken products. Benha Veterinary Medi-

cal Journal, 27, 437443. 

Elzamzamy, F. M., 2014. Effect of rosemary 
extract on microbiological, chemical and 
sensorial properties of chilled chicken 
meat. Middle East Journal of Applied Sci-
ences, 4, 142150. 

EOS, 2005. Standard 1090/2005 Frozen Poul-
try and Rabbit. Egyptian Organization for 

Standards & Quality. 

Fathy-Eman, 2012. Chemical analysis of chi-
cken meat with relation to its quality. 
Ph.D. Thesis, Faculty of Veterinary Medi-
cine, Moshtohor, Benha University. Egypt. 

Frazier, W. C. & D. C. Westhoff, 1998. Food 
Microbiology, McGrawHill Book Comp, 

Singapore, pp. 539. 

Gambuteanu, C., D. Borda & P. Alexe, 2013. 
The effect of freezing and thawing on 
technological properties of meat: Review. 
Journal of Agroaliment Production Tech-

nology, 19, 8893. 

Grau, R. & R. Hamm, 1953. Eine einfache 
Methode zur Bestimmung der Wasser-
bindung im Muskel. Naturwissenschaften, 

40, 2930. 

Habib, O. M., 2017. Microbiological quality 
of retailed chicken carcasses in Alexandria 
Province. M. V. Sc., Thesis, Faculty of 
Veterinary Medicine, Alexandria Univer-

sity, Egypt. 

Hakan, B., 2016. Consumer attitudes toward 
storing and thawing chicken and effects of 
the common thawing practices on some 
quality characteristics of frozen chicken, 
Asian Australasian Journal of Animal Sci-

ence, 29, 100108. 

Hassan, M. A., M. Ibrahim-Hemmat, A. Shaw-
ky-Nahla & H.Sheir-Suzan, 2020. Inci-
dence of psychotropic bacteria in frozen 
chicken meat products with special refer-
ence to Pseudomonas species. Benha Vete-
rinary Medical Journal, 38, 165168. 

Hassanien, A. A., E. M. Shaker, E. E. El-
Sharkawy & W. M. Elsherif, 2021. Anti-
fungal and antitoxin effects of propolis and 
its nanoemulsion formulation against As-
pergillus flavus isolated from human spu-
tum and milk powder samples. Veterinary 
World, 14, 23062312.  

Hassanien-Fatin, M., A. El-Sabagh-Rasha, Z. 
Nassief-Marionet & M. S. Refat, 2016. 
Bacterial and chemical quality of frozen 
chicken meat received at governmental 
hospital modern. Benha Veterinary Medi-
cal Journal, 30, 109117. 

Hathout, A.  S. & S. E. Aly, 2010. Role of 
lactic acid bacteria as a biopreservative 
talbina. Journal of American Science, 6, 
889898. 

He, X., R. Liu, S. Nirasawa, D. Zheng & H. 
Liu, 2013. Effect of high voltage electro-
static field treatment on thawing character-
istics and post-thawing quality of frozen 
pork tenderloin meat. Journal of Food En-

gineering, 115, 245250. 

Huff-Lonergan, E. & S. M. Lonergan, 2005. 
Mechanisms of water-holding capacity of 
meat: The role of post mortem biochemical 



A. O. Tolba & N. M. Abdel-Aziz  

BJVM, 27, No 1 141 

and structural changes. Meat Science, 71, 
194204. 

Hung, S. C. & J. F. Zayas, 1992. Comparative 
study on corn germ and soy proteins utili-
zation in comminuted meat products. 
Journal of Food Quality, 15, 153157. 

Ibrahim, M. I. A., 2013. Microbiological com-
parison between broiler chickens produced 
in poultry abattoir and private shops. 
Ph.D. Thesis, Faculty of Veterinary Medi-
cine, Alexandria University, Egypt. 

ISO/TS 11133-1, 2009. Microbiology of food 
and animal feeding stuffs. Guidelines on 
preparation and production of culture me-
dia, Part 1: General guidelines on quality 
assurance for the preparation of culture 
media in the laboratory, International Or-
ganization for Standardization, Geneva, 
Switzerland. 

Kralik, G., Z. Kralik, M. Grčević & D. 
Hanžek, 2018. Quality of chicken meat.  
In: Animal Husbandry and Nutrition, eds 
B. Yucel & T. Taskin, IntechOpen , pp. 
6394. doi:10.5772/intechopen.72865 

Lawrie, R. A. & D. A. Ledward, 2006. Law-
rie’s mEat Science. 7th ed., Cambridge, 

England. 

Leygonie, C. T. J. Britz & L. C. Hoffman, 
2012a. Impact of freezing and thawing on 
the quality of meat: Review. Meat Science, 
91, 9398. 

Leygonie, C. T. J. Britz & L. C. Hoffman, 
2012b. Meat quality comparison between 
fresh and frozen/thawed ostrich M. 

iliofibularis. Meat Science, 91, 364368. 

Mahmoud-Randa, A. I. & A. Saleh, 2020. 
Assessment of microbiological quality of 
imported broiler chicken carcasses retailed 
for sale in Al Beida City, Libya, Daman-
hour Journal of Veterinary Sciences, 4, 
1619. 

Marta, H. T., N. Silva, A. A. Banhi & B. T. 
Iamanaka, 2001. Comparison of culture 
media, simplate and petrifilm for enumera-
tion of yeasts and molds in foods. Journal 

of Food Protection, 64, 15921596. 

Mataragas, M., E. H. Drosinos, A. Vaidanis, & 
I. Metaxopoulos, 2006. Development of a 
predictive model for spoilage of cooked 
cured meat products and its validation un-
der constant and dynamic temperature 
storage conditions. Journal of Food Sci-

ence, 71, 157167. 

Nader, Y. M., A. K. K. Ghada, M. E. Ahmed 
& M. M. K. Heba, 2016. Microbial quality 
of chicken broiler carcasses. Kafr El-
Sheikh Veterinary Medicine Journal, 
14(1), 181198. 

Ngapo, T. M., I. H. Babare, J. Reynolds & R. 
F. Mawson, 1999. Freezing and thawing 
rate effects on drip loss from samples of 
pork. Meat Science, 53, 149158. 

Offer, G. & J. Trinick, 1983. On the mecha-
nism of water holding in meat: The swell-
ing and shrinking of myofibrils. Meat Sci-
ence, 8, 245281. 

Ola, H., 2015. Microbiological status of poul-
try carcasses from retailed outlets in Alex-
andria province. M.V.Sc. Thesis, Faculty 
of Veterinary Medicine, Alexandria Uni-

versity, Egypt. 

Oliveira, M. R., G. Gubert, S. S. Roman, A. P. 
Kempka & R. C. Prestes, 2015. Meat qual-
ity of chicken breast subjected to different 
thawing methods. Brazilian Journal of 
Poultry Science, 17, 165172. 

Olivo, R. & N. O. Olivo, 2006. O Mundo das 
Carnes: Ciência, Tecnologia & Mercado, 
3rd  edn, Varela, Brazil. 

Puolanne, E., 2017. Developments in our un-
derstanding of water-holding capacity in 
meat. In: New Aspects of Meat Quality, 
Woodhead Publishing Series in Food Sci-
ence, Technology and Nutrition, pp. 
167190. 

Sabikun, N., A. Bakhsh, I. Ismail, Y. H. 
Hwang, M. S. Rahman & S. T. Joo, 2019. 
Changes in physicochemical characteris-
tics and oxidative stability of pre- and 
post-rigor frozen chicken muscles during 
cold storage. Journal of Food Science and 
Technology, 56, 48094816. 



Quality survey of frozen chicken meat consumed at government hospitals throughout different seasons … 

BJVM, 27, No 1 142 

Saikia, P. & S. R. Joshi, 2010. Retail market 
poultry meats of North-East India, A 
microbiological survey for pathogenic con-
taminant. Resource Journal of Microbiol-

ogy, 5, 3643. 

Sharif, M. K., B. Sadiq, S. Masood, R. Hafiz 
& M. Nasir, 2017. Sensory evaluation and 
consumer acceptability, In: Handbook of 
Food Science and Technology, pp. 
362386. 

Utera, M., V.  Parra & M.  Estevez, 2014.  
Protein oxidation  during  frozen  storage  
and  subsequent processing  of  different  
beef  muscles. Meat Science, 96, 812820.  

Vieira, C., M. T. B. Diaz, M. D. Martínez & 
García-Cachán, 2009. Effect of frozen 
storage conditions (temperature and length 
of storage) on microbiological and sensory 
quality of rustic crossbred beef at different 
states of ageing. Meat Science, 83, 
398404. 

Walker, H. W., 1977. Spoilage of food by 
yeast. Journal of Food Technology, 31, 
5761. 

Xia, X., B. Kong, J. Liu, X Diao & Q. Liu, 
2012. Influence of different thawing meth-
ods on physicochemical changes and pro-
tein oxidation of porcine longissimus mus-
cle. Food Science and Technology, 46, 
280286. 

Xiong, Y. L., 1997. Protein denaturation and 

functionality losses. In: Quality in Frozen 
Foods. eds M. C. Erickson & Y. C. Hung, 
Chapman and Hall, New York, NY, pp. 
111–140. 

Yu, L. H., E. S. Lee & J. Y. Jeong, Hyun-
Dong Paik, J. H. Choi & C. J. Kim, 2005. 
Effects of thawing temperature on the 
physicochemical properties of pre-rigor 
frozen chicken breast and leg muscles. 
Meat Science, 71, 375382. 

Zerabruk, K., R. Negussie, M. Diriba & A. T. 
Tefera, 2019. Assessment of microbiologi-
cal safety and quality of minced meat and 
meat contact surfaces in selected butcher 
shops of add is Ababa, Ethiopia. Journal 
of Food Quality, 2019, Article ID 
3902690. 

Zhang, H., J. Wu & X. Guo, 2016. Effects of 
antimicrobial and antioxidant activities of 
spice extracts on raw chicken meat quality. 
Food Science and Human Wellness, 5, 
3948. 

 

 

 

Paper received 03.12.2021; accepted for 
publication 12.02.2022 

 

 

 

Correspondence:  
 
Asmaa Osama Tolba,  
Food hygiene,  
Assiut University Hospitals,  
Assiut University, Egypt,  
e-mail: Asmaa-tolba@aun.edu.eg 

 
 
 
 

 


	MATERIALS AND METHODS

