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Abstract

Chicken meat products have a high biological value; they are good sources of amino acids, vitamins, and
minerals. Despite this high biological value, these products act as a good substrate for different types of
bacteria and have been implicated in many foodborne disease outbreaks. Therefore, a total of 60 random
samples of chicken meat products (nuggets, luncheon and pane, 20 of each) were collected from Zagazig
City, Sharkia Governorate, Egypt for bacteriological examination (Aerobic Plate Count, Staphylococci count,
Pseudomonas count, determination of most probable number of Coliform and E. coli.). The obtained results
revealed that the mean aerobic plate counts were 5.18+0.19, 4.88+0.20 and 4.73+0.29 log,, CFU/g; Staphy-
lococci counts were 2.96+0.20, 3.14+0.21 and 3.32+0.16 log,, CFU/g; Pseudomonas counts were 2.17+0.30,
2+0.28 and 2.34+0.21 log,, CFU/g; most probable numbers of Coliforms were 3.37+0.11, 3.83+0.27 and
3.64+0.30 log , CFU/g; and most probable numbers of E. coli were 2.14+0.17, 2.56+0.30 and 2.64+0.25 log,,
CFU/g in the examined nuggets, luncheon and pane, respectively. According to the Egyptian Organization
for Standardization and Quality (EOS), the examined chicken product samples were 10(21.67%), 9(15%),
28(46.67%), 49(81.67%), 31(51.67%) and 30(50%) accepted for aerobic plate count, Staphylococci count,
S. aureus, Pseudomonas count, Coliform and E. coli, respectively. In conclusion, the examined chicken meat
products revealed unsatisfactory hygienic measures. Therefore, strict hygienic practices should be adopted
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INTRODUCTION

In the last decades, chicken meat products are considered
one of the most popular foods in both developed and develop-
ing countries; these products can solve the problem of animal
meat shortage. They have many health benefits as a good supply
of easily digested, high quality protein, good source of miner-
als and vitamins including riboflavin thiamine and niacin which
are essential for maintaining life and promoting growth. Despite
this high biological value, chicken meat products are subjected
to contamination by different types of food spoilage and poison-
ing microorganism because of an abundance of all nutrients re-
quired for the growth and multiplication of most microorganisms
(Samaha et al. 2012; Morshdy et al., 2021). Different sources can
contaminate chicken meat products by many pathogens starting
from de-feathering, evisceration and the subsequent during pro-
cessing in plant (Morshdy et al., 2018b; Saleh et al., 2020; Yar et
al., 2021). These pathogens may be endogenous from the gastro-
intestinal tract of the bird or from the surrounding environment
in farm and/ or slaughterhouse (Akbar and Anal, 2014). Also, un-
hygienic practices, use of contaminated instruments and mate-
rials in food processing are mainly associated with food-borne

during processing of chicken meat products to improve the bacteriological quality of such products.

Chicken products, Coliform, E. coli, Food poisoning, Pseudomonas.

diseases (Morshdy et al, 2018bc; Wilfred et al, 2012). Bacterial
growth is the main cause of food spoilage and foodborne illness
in humans, resulting in severe health and economic losses.

Pseudomonas spp. is an aerobic Gram-negative psychro-
trophic bacterium, which is found in soil. It can produce pro-
teinases that hydrolyze chicken protein causing meat spoilage
(Nowak et al.,, 2012). Pseudomonas spp. can be found everywhere
(human beings, drinking water and plants) and isolated from
various sources including foods (Hassan et al., 2020). In a tem-
perature range from 2 to 35 °C, Pseudomonas spp. can grow well
(Ercolini et al., 2010), therefore, it can be found in chilled meat
products and at room temperature prepared food (Caldera et al.,
2016).

Staphylococcus aureus and E. coli are the most frequent
and common pathogens that cause food infections and food
poisoning (Pires et al., 2012). All over the world, Staphylococcal
food poisoning (SFP) is one of the most common food-borne
diseases; resulting from ingestion of preformed staphylococcal
enterotoxins in food by enterotoxigenic strains of S. aureus (Lika
et al, 2021). It occurs within 30 minutes to 8 hours after ingestion
leading to many symptoms including nausea, vomiting, diarrhea,
abdominal cramp, chills, sweating and decrease in the body tem-
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perature (FDA, 2012; Morshdy et al.,, 2018c).

E. coli is one of the major components of the normal intesti-
nal micro-flora of human and mammals; it is harmless to the host
and can cause diseases only in the immune-compromised host
or when it breaches the gastrointestinal barriers (Ibrahim et al,
2018). Meanwhile, some E. coli strains can acquire specific viru-
lence and represent primary pathogens with enhanced potential
to cause many disease conditions (Li et al, 2005; Morshdy et al.,
2018b). Therefore, the present study was planned out to evaluate
to what degree chicken meat products in Sharkia Governorate
are contaminated bacteriologically by food poisoning and food
spoilage microorganisms.

MATERIALS AND METHODS

Collection of samples

A total of 60 chicken meat product samples (Nuggets, lun-
cheon, and Pane, 20 of each) were collected randomly from dif-
ferent outlets at Zagazig City, Sharkia Governorate, Egypt. The
samples were aseptically transferred as soon as possible in an ice
box to the Meat Hygiene Laboratory, Faculty of Veterinary Medi-
cine, Zagazig University to be examined bacteriologically.

Preparation of samples

Twenty-five grams of each sample were homogenized in a
sterile homogenizer with 225 ml sterile buffered peptone water
(BPW) 0.1% at 2500 rpm. for 3 minutes to produce a homogenate
of 1/10 initial dilution. From this initial dilution (1/10), 1 ml was
transferred into tube containing 9 ml sterile BPW 0.1% to be di-
luted in subsequent manner by ten — fold dilution (APHA, 2001).

Determination of Aerobic Plate Counts (APC)

From the initial dilution, 1T ml was aseptically poured into two
separate sterile petri dishes and approximately 15 ml of sterile
melted and tempered plate count agar (MERCK UM1401630150)
was poured. After thorough mixing, the dishes were allowed to
solidify at room temperature, and then incubated at 37°C for 24-
48 hin an inverted position. Total APC /g was calculated on plates
containing 25-250 colonies (ISO, 2003).

Determination of Staphylococci count and S. aureus

From each previously prepared serial dilution 0.1 ml was
spread over the surface of prepared Petri dishes with Barid-
Parker agar medium using a spreader. The plates were retained
in upright position until the inoculums were absorbed by agar
about 10 min. The inoculated and control plates were inverted
and incubated at 37 °C for 24— 48 h. Black shiny convex colonies
surrounded by area with a zone of opacity are the morphological
ideal colonies of S. aureus were recorded and total Staphylococci
count was calculated was carried out according to FDA (2001).

Determination of Pseudomonas count

From the previously prepared homogenate, 0.1 ml of each
sample was inoculated separately into Pseudomonas selective
agar medium base (HiMedia) which is supplemented with glyc-
erol. After evenly spread, the plates were incubated at 25 °C for
48 hours then all developed colonies which were greenish yellow
colonies were enumerated (ISO, 2004).
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Determination of most probable number (MPN) of Coliform

One ml of the previously prepared dilution was inoculated
separately into each of three MacConkey broth tubes (HiMedia,
Mumbai) with inverted Durham's tubes. These inoculated tubes
were incubated at 37 °C, and then examined after 24 hours and
48 hours. Positive tubes showing acid and gas productions in in-
verted Durham’s tubes were recorded (ICMSF, 1978).

Determination of most probable number (MPN) of E. coli

One ml from the previously positive MPN of Coliform tubes
(showing acid and gas productions) were inoculated into a previ-
ously warmed tubes containing 7 ml E. coli (EC) broth (Himedia,
Mumbai) and incubated at 44.5 °C for 24 to 48 hours. Positive
tubes (showing gas production) were used to calculate the MPN
of E. coli (FDA, 2002).

Statistical analysis

Results were converted to log,, CFU/g and reported as mean
values + standard error (S.E). Statistical analysis of data was done
by using the statistical package for social sciences (SPSS-21.
Chicago, IL, USA) software. Differences among individual means
were compared by Duncan Multiple Range test, at 95% level of
confidence, P<0.05 was considered as significant.

RESULTS
Aerobic plate counts (APC)

Chicken meat products are subjected to many contamination
risks with different pathogens from various sources. Results il-
lustrated in Table 1, declared that APC ranged from 3.41 to 6.94,
3.50 to 6.41 and 2.04 to 6.99 log,, CFU/g, with mean counts of
5.18£0.19, 4.88+0.20 and 4.73+0.29 log,, CFU/g in the examined
nuggets, luncheon, and pane, respectively.

Table 1. Aerobic plate count (log,, CFU/g) in chicken products (N=20, of each).

Samples Minimum Maximum Mean+ S.E.
Nuggets 341 6.94 5.18+0.19
Luncheon 3.5 6.41 4.88+0.20
Pane 2.04 6.99 4.73+£0.29

S.E. Standard error of mean

Means are not significantly different (P> 0.05) according to Duncan significant difference
test.

N: Number of examined samples.

CFU/g: Colony Forming Unit per gram

Staphylococci count and S. aureus

As recorded in Table 2, the examined nuggets, luncheon and
pane were 19 (95%), 20 (100%) and 18 (90%), respectively con-
taminated by Staphylococci with a total prevalence of 57 (95%).
The total Staphylococci counts in the examined nuggets, lun-
cheon and pane were 2.96+0.20, 3.14+0.21 and 3.32+0.16 log,,
CFU/g, respectively; with minimum counts of 1.39, 1.90 and 1.81
log,, CFU/g, respectively and maximum counts of 4.12, 5.98 and
4.39 log,, CFU/g, respectively (Table 3). As illustrated in Table
2, the prevalence of S. aureus in the examined chicken product
samples was 32 (53.33%). S. aureus was detected in 13 (65%), 11
(55%) and 8 (40%) of the examined nuggets, luncheon, and pane,
respectively.
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Table 2. Prevalence of Staphylococci and S. aureus in chicken products (N=20,
of each).

Staphylococci S. aureus
Samples
No. % No. %
Nuggets 19 95 13 65
Luncheon 20 100 11 55
Pane 18 90 8 40
Total 57 95 32 53.33

N: Number of examined samples; No.: Number of positive samples

Table 3. Total staphylococci count (log,, CFU/g) in chicken products (N=20,
of each).

Samples Minimum Maximum Mean+ S.E
Nuggets 1.39 4.12 2.96+0.20
Luncheon 1.9 5.98 3.144+0.21
Pane 1.81 4.39 3.324+0.16

S.E. Standard error of mean

Means are not significantly different (P> 0.05) according to Duncan significant difference
test.

N: Number of examined samples.

CFU/g: Colony Forming Unit per gram

Determination of Pseudomonas count

The examined chicken product samples were 22 (36.67%)
contaminated by Pseudomonas spp.; its prevalence was 8 (40%),
5 (25%) and 9 (45%) in the examined nuggets, luncheon and
Pane, respectively (Table 4). The mean count of Pseudomonas
spp. in the examined nuggets, luncheon and pane was 2.17+0.30,
2+0.28 and 2.34+0.21log,, CFU/g, respectively; with minimum
counts of 1.04, 1.32 and 1.64 log,, CFU/g, respectively and maxi-
mum counts of 3.66, 2.99 and 2.99 log,, CFU/g, respectively.

Table 4. Total Pseudomonas count (log,, CFU/g) in chicken products (N=20,
of each).

Samples Prevalence Minimum Maximum Mean+ S.E
Nuggets 8 (40%) 1.04 3.66 2.17+0.30
Luncheon 5(25%) 1.32 2.99 240.28

Pane 9 (45%) 1.64 2.99 2.34+0.21

S.E. Standard error of mean

Means are not significantly different (P> 0.05) according to Duncan significant difference
test.

N: Number of examined samples.

CFU/g: Colony Forming Unit per gram

Most probable number (MPN) of Coliform

Results illustrated in Table 5 declared that the prevalence
of Coliform in the examined nuggets, luncheon and pane was
13 (65%), 7 (35%) and 10 (50%), respectively; with a total preva-
lence of 30 (50%). The MPN of Coliform ranged from 2.41 to 4.04,

2.55 to 4.66 and1.99 to 4.99 log,, CFU/g, with mean values of
3.37£0.11, 3.83+0.27 and 3.64+0.30 log,, CFU/g in the examined
nuggets, luncheon and pane, respectively (Table 5).

Table 5. Most probable number of Coliform (log , CFU/g) in chicken products
(N=20, of each).

Samples Prevalence Minimum Maximum Mean+ S.E
Nuggets 13 (65%) 241 4.04 3.37+0.11
Luncheon 7 (35%) 2.55 4.66 3.83+0.27
Pane 10 (50%) 1.99 4.99 3.64+0.30

S.E. Standard error of mean

Means are not significantly different (P> 0.05) according to Duncan significant difference
test.

N: Number of examined samples.

CFU/g: Colony Forming Unit per gram

Most probable number (MPN) of E. coli

The prevalence of E. coli in the examined chicken product
samples was 30 (50%); it was isolated from 13 (65%) of nuggets,
7 (35%) of luncheon and 10 (50%) of pane (Table 6).

As recorded in Table 6, the mean values of MPN of E. coli was
2.14£0.17, 2.56+0.30 and 2.64+0.25 log,, CFU/g, with minimum
values of 1.39, 1.50 and 1.07 log,, CFU/g and maximum values
of 3.11, 3.56 and 3.98 log,, CFU/g in the examined nuggets, lun-
cheon, and pane, respectively.

Table 6. Most probable number of E. coli (log,, CFU/g) in chicken products
(N=20, of each).

Samples Prevalence Minimum Maximum Mean+ S.E
Nuggets 13 (65%) 1.39 3.11 2.14+0.17
Luncheon 7 (35%) 1.5 3.56 2.56+0.30
Pane 10 (50%) 1.07 3.98 2.64+0.25

S.E. Standard error of mean

Means are not significantly different (P> 0.05) according to Duncan significant difference
test.

N: Number of examined samples.

CFU/g: Colony Forming Unit per gram

DISCUSSION

Different pathogens from many sources can contaminate
chicken meat products starting from pre-processing, process-
ing steps and post-processing during packaging, marketing, and
storage. These pathogenic microorganisms render the chicken
products harmful to consumers and unfit for human consump-
tion. Many indicators can be used to evaluate the hygienic status
of chicken products; APC, total staphylococcal count, Pseudo-
monas count and coliform are commonly used to evaluate the
hygiene of chicken meat and its products production process
(Hassanin et al., 2017).

Aerobic plate count is an indicator on the quality of chicken
meat, bacterial contamination, and the hygienic measures during

Table 7. Acceptability of the examined chicken product samples based on the bacteriological examination.

Aerobic plate count Staphylococci S. aureus Pseudomonas Coliform E. coli
Samples MPL  Acceptable | MPL  Acceptable | MPL  Acceptable | MPL  Acceptable MPL  Acceptable | MPL  Acceptable
Nuggets 3(15%) 5(25%) 7(35%) 15(75%) 7(35%) 7(35%)
Luncheon 6(30%) 1(5%) 9(45%) 18(90%) 13(65%) 13(65%)
Pane 4(20%) =2 3(15%) 12(60%) 16(80%) 2 11(55%) 10(50%)
Total 10(21.67%) 9(15%) 28(46.67%) 49(81.67%) 31(51.67%) 30(50%)

MPL: Maximum Permissible Limit according to EOS (2005) for poultry products.
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processing, in addition to keeping quality evaluation. The high-
est APC was found in the examined nuggets, while the lowest
APC was found in the examined pane. According to the Egyptian
Organization for Standardization and Quality (EOS, 2005), the
examined chicken product samples were 10 (21.67%) accepted
for APC; the acceptability was 3(15%), 6(30%) and 4(20%) for the
examined nuggets, luncheon, and pane, respectively (Table 7).
These results were in accordance with those reported by Bkheet
et al. (2007) (5 log,, CFU/g in chicken luncheon) and Shanab
(2014) (5.6 log,, CFU/g for chicken nuggets), lbrahim et al. (2014)
(4.7,4.3,4.5 log,, CFU/g for nuggets, luncheon and pane, respec-
tively) and Ibrahim et al. (2018) (5.9 and 5.3 log,, CFU/g for nug-
gets and luncheon). Meanwhile, higher results were recorded by
Ahmed (2004) (6.3 and 6.8 log,, CFU/g for chicken luncheon and
chicken nuggets). The high result of APC may be attributed to
contamination of chicken products from many sources as well as
unsatisfactory processing and unsuitable condition during stor-
age (Zahran, 2004). Lower APC (3.9 log,, CFU/g) was obtained by
Sharaf and Sabra (2012) in chicken luncheon.

Total staphylococci count is considered as an important in-
dicator on improper processing and sanitation in addition to
presence of enterotoxin producing strains especially S. aureus.
The examined chicken product samples were contaminated by
staphylococci; the highest count was recorded in chicken pane,
while the lowest count was in chicken nuggets. According to the
EOS (2005), the examined chicken product samples were 9(15%)
accepted for Staphylococci count; the acceptability was 5(25%),
1(5%) and 3(15%) for the examined nuggets, luncheon, and pane,
respectively (Table 7). Nearly similar results were reported by EL-
Hoti, el al. (2011); Moustafa et al. (2016) and lbrahim et al. (2018)
for nuggets and luncheon. Higher staphylococci count was ob-
tained by Shawish (2011) and Al-Ghamdi (2012) who found that
the mean count of staphylococci was 4.2 and 6.2 log,, CFU/g
in chicken luncheon. While lower staphylococci count (2.5 log,,
CFU/qg) was reported by Edris (2015). The high incidence of staph-
ylococci in chicken products gives an indication on unacceptable
level of contamination during handling and processing as well as
post processing contamination.

The prevalence of S. aureus in this study was higher than what
had been obtained by Sharaf and Sabra (2012) as they isolated
S. aureus from 10% of chicken luncheon, Edris (2015) who isolat-
ed S. aureus from 5% and 15% of chicken luncheon and chicken
nuggets and Ibrahim et al. (2018) who isolated S. aureus from
23.3% and 30% in chicken luncheon and nuggets. Meanwhile,
our result disagreed with Shanab (2014) who failed to detect S.
aureus in the examined chicken product samples. The examined
chicken product samples were 28(46.67%) accepted for S. aureus;
the acceptability was 7(35%), 9(45%) and 12(60%) for the exam-
ined nuggets, luncheon, and pane, respectively According to the
EOS (2005) (Table 7). Contamination of chicken product sam-
ples by S. aureus indicated its contamination from inadequately
cleaned equipment and food handlers.

Pseudomonas spp. are found everywhere and can be isolat-
ed from different sources including foods. Under aerobic con-
ditions, Pseudomonas spp. can cause putrefaction of ice-cold
meat; it has the ability to withstand the difficult environmental
conditions that prevent the growth of other microorganisms (El-
behiry et al., 2022). The examined chicken pane samples were the
most contaminated samples by Pseudomonas spp. followed by
chicken nuggets and luncheon. The examined chicken product
samples were 49(81.67%) accepted for Pseudomonas count; the
acceptability was 15(75%), 18(90%) and 16(80%) for the exam-
ined nuggets, luncheon, and pane, respectively According to the
EOS (2005) (Table 7). Other studies conducted by Bruckner et al.
(2012), Abd El-Aziz (2015), Morshdy et al. (2018a), Hassan et al.
(2020) and Elbehiry et al. (2022) reported higher Pseudomonas
counts (3.8, 4.4, 3.6, 3.9 and 3.6 log,, CFU/g) for nuggets.

Comparing the obtained results of MPN of coliform, near-
ly similar results were reported by Ibrahim et al. (2018). Mean-
while, higher Coliform count was obtained by Bkheet et al. (2007)
(4.6 and 4.4 log,, CFU/g) in chicken nuggets and chicken lun-
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cheon. Moreover, lower Coliform count obtained by El-Kewaiey
(2012) (2.4 and 1.7 log,, CFU/g in chicken nugget and chicken
luncheon). According to the EOS (2005), the examined chicken
product samples were 31(51.67%) accepted for Coliform count;
the acceptability was 7(35%), 13(65%) and 11(55%) for the ex-
amined nuggets, luncheon and pane, respectively (Table 7). The
high results of MPN of coliform in chicken products indicate poor
hygienic quality of the product. Contamination of chicken meat
products with Coliforms can occur from different sources includ-
ing contaminated hands, shopping blocks, knives and contami-
nated water (Yadav et al., 2006).

E. coli is a naturally inhabitant of the intestinal tracts of
warm-blooded animals and humans, its presence in chicken
meat products reflects fecal contamination of meat, in addition
to a possible contamination by other enteric pathogens. In hu-
mans, the pathogenic strains of E. coli have been implicated in
many cases of foodborne infections (Adzitey et al., 2020). Accord-
ing to the EOS (2005), the examined chicken product samples
were 30(50%) accepted for E. coli; the acceptability was 7(35%),
13(65%) and 10(50%) for the examined nuggets, luncheon, and
pane, respectively (Table 7). E. coli was previously isolated from
chicken meat products by Ahmed (2004); Awadallah et al. (2014)
and Sobieh (2014) who isolated E. coli a in a percent of 26.67%
from the examined chicken products; Edris (2015) who isolated
E. coli in a percent of 25% of chicken nuggets and Ibrahim et al.
(2018) who isolated E. coli in a percent of 13.3% and 16.6% of
chicken luncheon and nuggets. Nearly similar results in Table (5)
were obtained by Sharaf and Sabra (2012) and Edris (2015) who
found the mean MPN of E. coli 2.6 and 2.3 log,, CFU/g in chicken
luncheon and chicken nuggets. Meanwhile, higher result (4.5 for
pane) was reported by Ibrahim et al. (2014), but lower result was
recorded by Wardhana et al. (2021). Raw foodstuffs and under-
cooked or gets contamination either during primary production
as slaughtering or further processing and handling e.g. cross
contamination during processing, human-to-food contamination
by food handlers (Adeyanju and Ishola, 2014).

CONCLUSION

The achieved results in the present study prove that most of
the examined chicken product samples are contaminated with
food spoilage and food poisoning microorganisms this regard-
ed objectionable, not only because they render meat of inferior
quality and unfit for human consumption but also, they indicate
fecal contamination and improper handling during meat pro-
cessing. Therefore, it is recommended to adopt strict hygienic
measures during handling till consumer consumption.
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