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ABSTRACT

This study was conducted to evaluate the quality of frozen chicken meat received at governmental
hospital in kalyobia governorate, Egypt. A total of 100 samples were taken from chicken breast and
thigh (50 of each), randomly for bacteriological and chemical examination. The average of APC,
coliform and psychrotrophes counts were 3.78x10°+0.93+10%g, 2.07x10°+0.60x10%/g and
5.71x10°+1.44x10%g  for breast and  4.38x10°£0.59x10%g,  2.61x10°+0.60x10%/g  and
4.59x10%+1.26x10° /g for thigh, respectively. Chemical keeping quality tests represented by pH, TVB/N
(mg/100g) and TBA (mg/kg) indicated that the mean values were 5.84+0.10, 18.99+£0.59 and 0.68+0.01
for chicken breast and 5.91+0.11, 19.2840.60 and 0.73+0.02 for chicken thigh, respectively. The
recommended points were discussed.
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1.INTRODUCTION
hicken consumption has especially psychrotrophic bacteria can grow
considerably increased with an until the medium freezes (Davies and
annual growth rate of 6 %. (Davies Board, 1998). Psychrotrophic bacteria are
and Board, 1998) and the global production responsible for many undesirable changes
of broiler meat increased from 73.1 million in flavor, odor, texture and color of the food
tons in 2008 to 83.1 million tons in 2012 products. Deterioration of chicken meat
(USDA, 2012), since it represents a major caused by chemical and/or physical factors
component of the human diet and chicken is can occur depending on the microbiological
an important low cost source of animal conditions of poultry carcasses which are
protein (Cohen et al., 2007). It offers several directly affected by slaughter, sanitization
advantages over red meat that account for and storage conditions (Balamatsia et al.,
an increasing trend in chicken consumption; 2006). Poultry meat quality based mainly
cuts are easier to handle, the meat is on the determination of microbial and
associated with fewer religious restrictions chemical attributes (Byun et al., 2003). The
and has relatively low fat and cholesterol Aerobic Plate Count is considered as an
contents; it is recognized as a healthier food index of quality, which gives an idea about
option (Jaturasitha et al., 2008 and Liu et al., the hygienic measures during processing
2012). Freezing is considered an excellent and help in assessing the keeping quality
method for keeping quality of chicken meat (Aberle et al., 2001). Also, the coliform
for long period (9-12month) at temperature group of bacteria is a reliable indicator of
below -18°C, as during the freezing, growth fecal pollution, improper handling and
of many types of microorganisms will be storage of meat and meat products.

ceased due to metabolic injury while others
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The pH value is an indicator of the keeping
quality of chicken meat where the pH
measurement is used to assess the shelf life
and quality of the products as pH values
plays an important role for the
microbiological growth affecting the shelf
life of the products (Hathout-Amal and Aly
—Soher, 2010). Moreover, the variation of
TVB/N values of examined samples of
chicken meat could be attributed to the
variation of protein content and storage life
of each chicken meat product. Also, it is
more useful for assessing the degree of meat
deterioration than for evaluating the
changes occur during the first stages of
storage (El Marrakchi et al.,, 1990). The
variation of TBA values of examined
samples of chicken meat could be attributed
to the variation of fat content and storage
life of each product and so TBA is good
indicator of quality of chicken meat through
the assessment of the degree of lipid
oxidation (Raharjo and Sofos, 1993).

Therefore, the aim of the present study was
to throw a light on the bacteriological and
chemical criteria of frozen chicken meat
received at governmental hospital and its
suitability for human consumption.

2. MATERIAL AND METHODS
2.1. Collection of samples

A grand total of 100 random samples of
frozen chicken meat classified into breast
and thigh (50 of each) were collected from
Governmental hospital at Kalyobia
Governorate. The collected samples were
transferred directly to the laboratory in an
ice box under complete aseptic conditions
without undue delay and then subjected to
following examination after thawing in the
refrigerator overnight.

2.2. Preparation of samples (1SO, 2003)

Twenty-five grams of the examined chicken
recommended  cuts  samples  were
transferred to a septic blender jar and 225
ml of 0.1% sterile peptone water were
aseptically added to the content of jar. Each
sample was then homogenized in the
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stomacher at 2000 r.p.m for 1-2 minutes to
provide a homogenate, from which tenth —
fold serial dilutions were prepared (by
adding 1ml from food homogenate to 9ml
of 0.1% sterile peptone water tube then take
1 ml from this tube to another one
containing 9ml of sterile peptone water and
SO on).

2.3. Examination of samples

The prepared samples were subjected to the

following examination:

e Determination of Aerobic plate count
(APHA, 2001).

e Determination of Total coliform count
(IS0, 2004).

e Determination of total Psychrotrophic
count (APHA, 2001).

e Determination of pH value (E.O.S
63/11, 20006).

e Determination of Thiobarbituric Acid
(TBA) “mg/Kg” (E.O.S 63/9, 2006).

e Determination of Total Volatile Basic
Nitrogen (TVB/N) “mg%” (E.O.S
63/10, 2006).

3. RESULTS
3.1. Aerobic Plate Count

It is evident from the results recorded in
table (1) that the APC in the examined
samples was varied from 2.40x10% to
5.5x10° with an average value of
3.78x10°+0.93x10° for breast and 3.30x10°
to 6.30x10° with an average value of
4.38x10+0.59x10%fu/g for thigh. In other
words, there is a highly significant
difference of APC between the examined
chicken meat breast and thigh (P<0.05).

3.2. Total Coliform Count

Results recorded in table (2) declared that
the total coliform count/g in the examined
chicken meat samples were varied from
1.30x103 to 3.10x10° with a mean value of
2.07x103+£0.60x10° for breast and from
1.80x10% to 5.0x10° with a mean of
2.61x10°+0.60x10° for thigh. There is a
significant difference (P<0.05>) between
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the examined chicken meat samples (breast
and thigh).

3.3. Total Psychrotrophic count

Table (3) declared that the total
psychrotrophic count in the examined
samples of chicken meat was ranged from
2.20x10 to 6.30x10° with a mean value of
5.71x10%+£1.44x10° cfu/g for breast and
from 3.90x10° to 7.80x10%with a mean
value of 4.59x10°+1.26x10° cfu/g for thigh.
There is a significant difference (P<0.05)
between the examined chicken meats
samples (breast and thigh).

3.4.pH

Table (4) indicated that the pH value of the
examined chicken meat varied from 4.47 to
7.12 with a mean 5.8440.10 for breast and
from 4.52 to 7.2 with a mean of 5.91+0.11
for thigh. There is a significant difference
(P<0.05>) between the examined chicken
meats samples (breast and thigh).

3.5. Total Volatile Basic Nitrogen

Table (5) indicated that the TVN value
varied from 11.10 to 31.00 with a mean
18.99+0.59 for examined breast and from
11.50 to 32.00 with a mean 19.28+0.60 for
examined thigh samples. There is a
significant difference (P<0.05>) between

the examined chicken meat samples (breast
and thigh).

3.6. Thiobarbituric Acid

Results achieved in table (6)revealed that
the TBA value of the examined chicken
meat varied from 0.47-0.99 with a mean
0.68+0.01 for breast and from 0.51 to 1.20
with a mean of 0.73%0.02 for thigh.There is
a significant difference (P<0.05>) between
the examined chicken meats samples
(breast and thigh).

Table (1): Statistical analytical results of Aerobic plate counts/g (APC) and Acceptability of examined
samples of frozen chicken breast and thigh (n=50).

Egyptian Non accepted
chicken Min. Max. Mean + S.E" standard samples
meat MPL* No %
Breast 2.40x10°  5.5x10° 3.78%10°+ 0.93x10°" 10° 50 100
Thigh 3.30x10° 6.30x10° 4.38x10°+ 0.59x10° 10° 50 100

S.E” = Standard error of mean, ++ = High significant differences (P < 0.05) by T-test. * MPL = Maximum permissible limit
according to Egyptian Organization for standardization (ES, 1090/ 2005).

Table (2): Statistical analytical results of Total Coliform Count / g and Acceptability of examined
samples of frozen chicken breast and thigh (n=50).

Egyptian Non accepted
Chicken Min. Max. Mean + S.E" standard samples
meat MPL* No %
Breast 1.30x10° 3.10x10° 2.07x10°+ 0.60x10°* 50 100
Thigh 1.80x10° 5.0x10° 2.61x10°+ 0.60x10° Free 50 100
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Table (3): Statistical analytical results of Total Pscychrotrophic Count /g and Acceptability of examined
samples of frozen chicken breast and thigh (n=50).

Egyptian  Non accepted

Chicken Min. Max. Mean £ S.E” standard samples
meat MPL*

NO %
Breast 2.20x10° 6.30x10° 5.71x10%+ 1.44x10°" 10° 50 100
Thigh 3.90x10° 7.80x10° 4.59x10°+ 1.26x10° 50 100

Table (4): Statistical analytical results of pH and Acceptability of examined samples of frozen chicken
breast and thigh (n=50).

Chicken meat  Min. Max. Mean £ S.E” Egyptian Non accepted samples
standard NO A
MPL*
Breast 4.47 7.12 5.84+0.10" 17 34
Thigh 4.52 7.20 591+0.11 5.5-6.5 17 34

Table (5): Statistical analytical results of TVB/N and Acceptability of examined samples of frozen
chicken breast and thigh (n=50).

Chicken Min. Max. Mean + S.E" Egyptian Non accepted samples
meat standard

MPL* NO %
Breast 11.10 31.00 18.99+£0.59 " 20mg/100g 19 38
Thigh 11.50 32.00 19.28+ 0 .60 19 38

Table (6): Statistical analytical results of TBA and Acceptability of examined samples of frozen chicken
breast and thigh (n=50).

Egyptian Non accepted samples

Chicken meat Min. Max. Mean + S.E” standard

MPL* No %
Breast 0.47 0.99 0.68+0.01 " 7 14
Thigh 0.51 1.20 0.73+ 0.02 0.9mg/kg 7 14

Hassan-Ola (2015) who found that the mean
value of APC was 4x 107 + 5x10° in
examined 50 chicken breast meat. As
shown in table (1), 100% of the examined
samples exceeded limits according to the
safe permissible limits stipulated by EOS
Joshi (2010) vyho mentionecj thaF the mean (1095/2005) for APC (not I::xceed IO}; cfu/g
value of aer(é)blc plate count in chicken mea;c = 5 logio cfu/g). Although, the APC of any
was 3.7x10% cfu/g. for breast and 2.4x10 food articles are not sure indicative of their

cfbu/g. df%r ];high(.i Lolwezro lrzesulltls fwerz safety for consumption, yet it is of supreme
obtained by Daoud et al. ( ) who foun importance in judging the hygienic

3
that the mean value of APC was 2.1 x 10 condition under which food has been

3 .
gu/ﬁ fo?;ecagt anﬂ.ZiZ <10 wa% f‘?r tl(lilgbh' produced, handled and stored. The three
tgher in chicken meat obtained by main routs by which microorganisms enter

4. DISCUSSION
It is evident from the result recorded in table

(1) that the Total APC in examined samples
nearly similar to that obtained by Saikia and
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the food are food itself, food handlers and
environment, and raw food is never sterile
(Roberts, 1990). The higher APC in chicken
meat was due to the cross contamination of
the carcasses during slaughtering process.
Moreover, the carcasses are kept at ambient
temperature, which allow the multiplication
of mesophilic micro-organisms. Moreover,
the chopping tables which manufactured
from wood were considered as a source of
contamination when they used every day
without proper cleanliness. This enhanced
the chance of cross contamination for
uninfected carcass. The total coliform count
in examined samples was nearly similar to
that obtained by Hassan- Ola (2015) who
mentioned that the mean value of TCCin
chicken meat was 1.7x103cfu/g. Lower
results were obtained by Daoud et al.,
(2012) whofound that the mean value of
total coliform count was 5.1x10cfu/g (table
2) and Higher total coliform count in
chicken meat was obtained by Javadi and
Safaramashae (2011) whofound that the
mean value was 1.4x 10* in examined
chicken meat. Comparing to the maximum
permissible limits stipulated by EOS
(1090/2005), for coliforms count (free from
coliforms), it is clear that 100% of the
examined chicken breast and thigh samples
were unaccepted. Detection of coliform is
used as indicator of water pollution or as a
general indicator of sanitary condition in in
the food processing environment (Feng et
al., 2002). Also, high Coliform count
indicated poor hygienic quality of meat.
And was significant as indicator of fecal
contamination, also had the ability to grow
well over wide range of temperature below
10°C up to 46 °C (Gill et al., 1996). The
contamination with Coliforms may occur
during slaughtering, cutting or dressing of
carcasses, soiled hands, shopping blocks or
knives for handling and cutting, also
contaminated water considered as a source
of Coliforms in meat (Yadav et al., 2006).
However, its presence in great numbers may
be responsible for inferior quality of meat
products resulting in economic losses and
the possibility of presence of enteric

113

pathogens which constitute public health
hazard (Trout and Osburn, 1997).

It is evident from the result recorded in table
(3) that the total psychrotrophes count in
examined chicken meat samples nearly
similar to that obtained by Belal (1997) who
mentioned that the mean value was
6.2+£5.68 (logl0) cfu/g. In contrast, lower
results were obtained by Dan et al. (2008)
who found that the mean value was
2.88+0.32 (logl0) cfu/g. In other words,
100% of the examined samples exceeded
limits according to the safe permissible
limits stipulated by EOS (1090/2005) for
Total Psychrotrophes count (not exceed 103
cfu/g = 5 logio cfu/g) (Table 3). In general,
the contamination of chicken meat with
great number of psychrotrophes could be

attributed to the neglected sanitary
measures  adapted during intensive
preparation, processing, handling and

packaging as well as cold storage. (Cenci et
al.1990). Furthermore, the contaminated
equipment and knives are probably the
principle contributing factors to high
psychrotrophic count of such chicken meat
product (Davies and Board, 1998). During
freezing Of chicken meat, the growth of
many types’ microorganisms will cease
while others especially psychrotrophic
bacteria can grow until the medium freezes,
(Davies and Board, 1998). Accordingly,
psychrotrophes appear to be less susceptible
to cold chock and become the major
organisms responsible for spoilage of such
food item (Potter, 2001). Psychrotrophic

bacteria are responsible for many
undesirable changes bin flavor, odor,
texture and color of food products

especially among that stored for extended
periods under various installed refrigeration
devices (Fraizer and Westhoff, 1984). The
pH value is an indicator for the keeping
quality of meat where the pH measurement
is used to assess the shelf life and quality of
the products. As shown in table (4), the
obtained results of pH were similar to those
obtained by  Fathy-Eman  (2012),
59140.01to 6.03+0.18 for breast and
5.7740.01 for thigh, but higher results were
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achieved by Afifi-Jehan (2000), 6.15 for
breast and 6.21 for breast.

Comparing to the safe permissible limits of
pH stipulated by EOS (1090/2005) (5.5-
6.5), 34% of the examined breast and thigh
samples were not within the accepted level,
as shown in table (4). The decrease in pH
value in chicken meat may be attributed to
the breakdown of glycogen with the
formation of lactic acid and the increase of
pH may be due to the partial proteolysis
leading to the increase of free alkaline
groups depending on the condition of such
changes. Besides, higher PH wvalues of
breast muscle could be due to the increase
in the lactic acid concentration via
anaerobic metabolism (Jay, 1972). In
general, pH plays an important role in
controlling the growth of microorganisms,
for example, the growth of
Enterobacteriacae and psychrotrophesis
retarded or prevented under pH 5.4-5.8
(Kunz, 1994). It is evident from the results
recorded in table (5) that obtained results of
TVB/N were higher than obtained by
Hassan-Fatma Elzhraa (2013) (9.11+0.33
for breast) and Abdel-Zahir-Hager (2013)
(9.11£0.22 for thigh). But higher results
was obtained by Hassanin-Fatin and
Hassan, M.A  (2003) (30.76=1.07).
Comparing to the safe permissible limits
stipulated by EOS (1090/2005), (TVB/N
lower than 20mg/100gm), 38% of the
examined samples were higher than the safe
standard limit. TVB/N in poultry meat may
be increased as the days of storage increased
(Reddy et al.,1970), the increase in TVB/N
value in meat during storage might be
attributed to the breakdown of protein as a
result of activity of microbial strains and
proteolytic enzymes (Yassien-Nessrien,
2003) and (Alina and Ovidiu, 2007). The
increase to critical values indicates
inciepient spoilage of chicken meat product
samples after different periods of storage
(Hassanin-Fatin and Hassan, 2003). As
shown in table (6), the obtained results of
TBA were similar to those obtained by
(Santosh kumar et al., 2014) (0.42+0.19 to
0.8+0.3) and lower results were obtained by
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(Fathy-Eman, 2012) (0.04+0.01 for breast
and 0.09+0.01 for thigh). Higher results
were obtained by (Shams EI-Din and
Ibrahim, 1990) (0.58-1.69 for breast).
Comparing to the safe permissible limits
stipulated by EOS (1090/2005), (TBA
lower than 0.9mg/kg), 14% of the examined
chicken meat samples were higher than the
safe standard value. The quality of meat and
chicken meat products during the chilling or
freezing depends greatly on TBA value as
recommended by (Hassan and Shaltout,
2004). The variation of TBA values of
examined chicken meat samples could be
attributed to the variation of fat content of
different samples under examination and
storage life and Development of off-flavors
known as rancidity is due to lipid oxidation
(Owens, 2001), and so the Thiobarbituric
acid value is routinely used as index of lipid
oxidation in stored meat products (Salem-
Amany, 1992, Raharjo and Sofos, 1993 and
Abd El-Kader, 1996).

5. CONCLUSION

From the result achieved in the present
study, one may conclude that examined
frozen chicken samples collected from
governmental  hospital in  Kalyobia
governorate had unsatisfactory condition
which may be attributed to various factors
among which transportation, handling,
distribution and storage. There is no doubt
that the contamination of examined chicken
meat with different types of coliform,
staphylococci, E. coli and psychrotrophes
constitute a public health hazard besides
being responsible for undesirable changes
in these chickens which render them unfit
for human consumption. All poultry
establishments develop and implement a
system of preventive control designed to
reduce the bacterial load of poultry intended
for freezing to a great extent and so improve
the safety of their products, known as
HACCP (Hazard Analysis and Critical
Control Points).
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