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ABSTRACT
Contamination of ready-to-eat (RTE) chicken products with food borne pathogens remains an important public health
issue, because it can lead to illness if there are mal practices during slaughtering, eviscerating, washing, handlingand
subsequently preparation by cocking. Therefore, this study focused on the safety of some ready to eat chicken
products during the preparation in terms of sensory attributes, chemical parametersfor detection of freshness and
bacterialload. The samples were collected from different restaurants in Cairo andGiza Governorate. The research
study focused on ten specificproducts including chicken shawerma, grilled chicken, chicken pane, shish tawoak,
chicken fajita, chicken burger, chicken salad, chicken mandy, fried chicken and finally pop chicken. The
bacteriological criteria used for integrity of the tested products were as follows:Aerobic Plate Count (APC),
Enterobacteriaceae, coliformsand Staph. aureuscounts. The present studyindicated that the examined chicken salad
was the most contaminated products in terms of APC, Enterobacteriaceae, coliforms and Staph. aureuscounts
(1.094x10°+8.81x10% 1.696x10%£4.82x10,1.183x10%+4.65x10? and30.0+21.34cfu/g)respectively. On the contrary, the
lowest bacterial load of the aforementioned bacterial counts was recorded for fried chicken (5.78x10+3.1x10%, <3,
3.1x10%£43.33 and <10 cfu/g), respectivelyfollowed by pop chicken products which recorded (1.797x10%+9.34x10%,
<3, 2.20x10%+72.7 and <10 cfu/g), respectively. From these results, it was cleared that five chicken products(Salad,
pane, shish tawoak, fajita and chicken burger)had higher mean values of bacteriological analysis, but still within the
accepted range concerning APC as defined by Public Health Laboratory Service (PHLS)(2000) regarding judgment
of RTE meals.Chemical characters were within the permissible limits. Moreover, sensory attributes and the reflection

of microbial counts on the consumer and public health were discussed.
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Introduction

Ready- to-eat food products provide a source of
readily available and nutrition meals for the
consumers. However, questions have been raised
about the safety and microbiological quality of
these food products. In this respect, 12% of
children (aged 2-16 years), 16% of adults (aged
17-69 years) and 13% of people aged 70 and
above reported consumption of cooked chicken
meat in the 1995 National Nutrition
Survey(McLennan and  Podger, 1999).
Australian National Children’s Nutrition and
Physical Activity Survey 2007 reported that 33%
of children (aged 2-16 years) reported
consumption of cooked chicken meat (DOHA,
2008).1t has been agreed that the product quality
has a multidimensional nature including
performance, durability, reliability, conformity,
consistency, etc. (Munoz et al.,, 1992 and
Lawless, 1995).After appearance and tenderness
characteristics, flavour is considered the most
important characteristic feature of meat quality
perceived by the consumer (Love, 1994 and Sow
and Grongnet, 2010).The importance of sensory
evaluation for product development and for
quality control has been reported extensively.
However, the average acceptability scores of

consumer responses have not been sufficiently
meaningful for companies to understand the level
of the product’s sensory quality despite using
different scales such as the 5-point hedonic scale,
7 or 9-point hedonic scale, and so on. (Imm et al.,
2009; Etaio et al., 2010 andlmm et al.,
2010).Susceptibility of chicken meat and chicken-
based meat products to microbial spoilage,
presents a potential health hazard, since poultry
meat may harbor pathogenic microorganisms
(Geornaras et al., 1998). Spoilage is commonly
detected by sensory and/or microbiological
analysis (Dainty, 1996). Poultry and poultry
products have become a common food for
humans in developing countries and they are
often sold in streetrestaurants.Ready-to-eat
cooked meat products are recognized to be
contaminated during slicing which has been
associated with several outbreaks (Perez et al.,
2010).As any perishable meat, fish or poultry,
bacteria can be found on raw or undercooked
chicken. They multiply rapidly at temperatures
between 4.4 °C and 60 °C out of refrigeration and
before thorough cooking, occur. Freezing does not
kill bacteria butonlythorough cooking destroys
them. USDA’s Food Safety and Inspection
Service (FSIS) (2012)has a zero tolerance for
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certain pathogens, including Salmonella and L.
monocytogenes, in cooked and ready-to-eat
products, such as chicken franks or lunch meat,
that can be eaten without further cooking. Most
food-borne illness outbreaks are a result of
improper handling or contamination when meals
are prepared. Sanitary food handling and proper
cooking and refrigeration should prevent food-
borne illnesses. Aerobic Plate Count and

Enterobacteriaceae counts are considered as

indication of bacteriological quality, which give
an idea about the hygienic measures adopted
during further processing and help in assuring the
keeping quality of further processed chicken meat
products (Aberle et al.,, 2001 and Mohamed et
al., 2015).Detection of freshness is very important
through conducting required chemical analysis of
cocked and uncooked processed chicken meat
products to ensure compliance of such products
with national or international standard legal
requirements (Beckers, 1998 and Ibrahim, et al.,
2014).Staph. aureusare carried on human hands,
in nasal passages, or in throats. The bacteria are

Material and Methods
A grand total of 100 random samples of RTE
chicken products including chicken shawerma,
grilled chicken, chicken pane, shish tawoak,
chicken fajita, chicken burger, chicken salad,
chicken mandy, fried chicken and finally pop
chicken(ten samples each)were collected from
different restaurants in Cairo and Giza
Governorates and aseptically transferred in its
original containers without delay to the laboratory
and subjected to the following examinations:
I.Analysis of sensory attributes:
Collected samples were examined in terms of
their appearance, color, taste, flavor, consistency
and juiciness using9 points hedonic scale as (1)
was dislike extremely and (9) was liked
extremely. Panel team formed from 1-12 members
(Food Hygiene Department, Animal Health
Research Institute) with experience with RTE
chicken products were examined the RTE chicken
products by using 9 point hedonic scale according
to Anna. 1998,
I1.Bacteriological examination:
Culture media used in this study was prepared,
produced and measured its performance to define
its efficiency in carrying bacteriological
examination according to ISO/TS 11133-2014.
Sample preparation: according to ISO 6887-
2:2003:
Twenty-five grams of the examined samples were
removed by sterile scissors and forceps and
stomached using stomacher (Seward stomacher 80
Biomaster, Serial No. 46464. England) with

found in foods made by hand and then improperly
refrigerated, such as chicken salad.
Staphylococcus aureus plays a great role in
bacterial contamination of fast and RTE foods,
because workers during preparation and
processing may touch fast foods, which are
usually eaten without sufficient cooking or
heating (Soliman, 1988).Staphylococcus aureus
have been implicated in cases of severe diarrhea
as well as the main cause of food poisoning
gastroenteritis among consumers (Davies and
Board, 1998 and Eidet al., 2014).Mulla (2002)
established that the increase in thiobarbeturic acid
(TBA) value, resulted in the presence of
detectable unaccepted flavor and lower degree of
acceptability of poultry processed products. Fat
oxidation was due to prolonged storage or due to
the use of low quality meat in the processing of
such products. Therefore, the present work
planned out to assure the sensory, chemical and
bacteriological quality of some RTE chicken
products randomly collected from different
supermarkets in Cairo and Giza Governorates.

225ml of sterile buffered peptone water (0.1%) to
give a homogenate of 1/10 dilution. One ml from
the original dilution was transferred with sterile
pipette to another sterile test tube containing 9 ml
of sterile peptone water 0.1% and mixed well to
make the next dilution from which further decimal
dilutions were prepared. The prepared dilutions
were subjected to the following examinations:
1-Aerobic Plate Count (APC) according to
APHA, (2001), on APC agar at 35°C for 4842
hrs.

2-Total Coliform count (as a Most Probable
Number (MPN) according to FDA, (2002),
onLauryl Sulphate Tetrathionate (LST)broth at
35°C for 24-48hrs.

3-Enterobacteriaceae count according to ISO
21528-2 :( 2004), on Violet Red Bile Glucose
Agar (VRBGA) at 37°C for 24+2hrs.
4-Staphylococcus aureus count according to FDA,
(2001), on Baired Parker media at 35°C for 24-48
hrs.

ML Chemical analysis for detection of
freshness

1-Determination of Hydrogen Ion Concentration
(pH) according to E.O.S 63/11 (2006)by using pH
meter,

2-Determination of Total Volatile Basic Nitrogen
(TVB-N) according to E.O.S 63/10 (2006)by
distillation method.
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From the resuits reported in table (1) and fig. (1),
the overall acceptability of sensory attributes of
RTE chicken meat products including shawerma,
grilled chicken, pane, shish tawoak, fajita, burger,
chicken salad, mandy, fried chicken and pop
chicken were3.95+0.29, 4.68+0.18, 4.0+0.48,
5.1£0.22, 4.92+0.29, 4.63+0.27, 4.90+0.16,

4.48+0.16, 4.58+0.20 and 4.42+0.14,respectively.

The statistical analysis of the obtained results
regarding the overall acceptability sensory
attributes of shawerma meals in comparison with
other different RTE chicken meat products
revealed that there were a significant differences
(P<0.05) between examined shawerma and each
of grilled chickens, chicken fajita, chicken burger,
chicken salad ,shish tawoak and fried chicken .
On the other hand, there were no significant
difference (P>0.05) between shawerma samples
and each of chicken pane, chicken mandy and pop
chicken. In this respect, Ibrahim, et al., (2014)
mentioned higher results than that in the present
investigation where mean values of organoleptic
scores of examined chicken shawerma samples
were ranged from 6.3 and 7.45 with overall
acceptability of 7.05 using 9-points hedonic
scores, The overall acceptability of examined
grilled chicken meat products recorded 4.68+0.18,
meaning that the sensory evaluation was laid
between borderline and good area but they tended
to shift towards the good. Moreover, the obtained
results revealed that there were a significant
differences in sensory attributes between
examined RTE grilled chicken and both of
chicken shawerma and chicken pane (P<0.05),
while the data analysis showed no significant
difference (P>0.05) between grilled chicken and
rest of the products under study. Nearly similar
result regarding overall acceptability (6.4) for
grilled chicken was reported by Ibrahim et al.
(2014) which also located in the good area when
evaluating the rate of sensory scores. In this
respect, Sow and Grongnet (2010) stated that
RTC broiler was the least preferred one as
compared with other treatments.Moreover, table
(1) and fig. (1), revealed the overall acceptability
of examined chicken pane samples were 4.0£0.48,
it could be concluded that chicken pane samples
were more aligned to the border lined area.
Otherwise, pane samples were better than
shawerma in terms of sensory properties. There
were a significant difference (P<0.05) between
RTE chicken pane and other products under study
except for samples of chicken shawerma, chicken
mandy and pop chicken (P>0.05). High
significant difference was recorded with RTE

Discussion

chicken shish tawoak (P<0.001).These results
were supported by Ibrahim, et al. (2014) as the
overall acceptance of organoleptic score was 7.9
that it has been evaluated by the ten panelists.
The same table declared the mean+SE of overall
acceptance of sensory parameters of examined
RTE chicken shish tawoak was 5.1£0.22,meaning
that shish tawoak had good sensory attributes. The
results showed that there was a highly significant
difference (P<0.001) between examined RTE
shish tawoak and each of chicken shawerma and
chicken pane samples, while the difference was
significant (P<0.05) between shish tawoak and
pop chicken. On the contrary, absence of
significant differences (P>0.05) between chicken
shish tawoak and other products under study. RTE
chicken shish tawoak is a traditional marinated
chicken shish kebab of Middle Eastern cuisine
(Virginia, 2010 and Ozan, 2013). It is widely
eaten in Turkey, Lebanon and Egyptas well as
many cities around the world (Yvonne, 2002 and
Lisa and Lisa 2009). The results in table and fig.
(1) illustrated the mean overall acceptability of
examined chicken fajita meals which recorded a
score of 4.92+0.29 that more shifted towards the
good area. Otherwise, fajita meals were nearly
similar to grilled and shish tawoak meals, while
they were better in sensory parameters as
compared with chicken shawerma and pane
meals. The statistical analysis declared that there
were significant differences (P<<0.05) between
examined samples of RTE chicken fajita and each
of chicken shawerma and chicken pane. On the
other hand, there were no significant ditferences
between chicken fajita and the other products
under  investigation. In  this  respect,
Chuaynukool, et al. (2007) and Jaturasitha et
al., (2002) concluded that toughness and firmness
of chicken products may be attributed to the age
and breed of chickens at slaughter, as the lower
the age, increased the proportion of muscle
collagen which earns a good appearance, texture
and consistency of the product.Regarding the
overall acceptability of chicken burger sensory
attributes, it was found to be 4.63+0.27. The
results declared that chicken burger meals were
located between poor and good area but more
shifted towards the good area. Otherwise, chicken
burger meals looked like grilled, shish tawoak and
fajita meals, while better than shawerma and pane
meals. The obtained results assured that there
were significant differences (P<0.05) between
examined samples of RTE chicken burger and
both of chicken shawerma and chicken pane. On
the other hand, the results proved the absence of
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significant differences (P>0.05) between burger
and the rest of the products under study.
Differences in sensory character between the
chicken samples may be as a result of many
factors including differences in lipid oxidation
"Tocopherol and fatty acid profiles". In general
the extent of lipid oxidation was higher in burgers
than other products (Lawlor et al., 2003). During

heat denaturation, insoluble cross-linked collagen -

shrank and effectively compressed heat-denatured
myofibrils, and eventually resulting in moisture
loss, decreases in fiber diameter and a tougher
texture; Differences in the microstructures and
cross-linked collagen content that exist between
breeds might account for the varied textural
appearance of meat (Wattanachant et al., 2004).
The obtained results regarding RTE chicken salad,
the overall acceptability of sensory parameters
registered 4.90+0.16.Chicken salad meals were
located between border line and good area but
more shifted towards the good area. Otherwise,
chicken salad meals were nearly similar to grilled,
shish tawoak, fajita and chicken burger meals,
while they were better in sensory attributes than
chicken shawerma and pane meals. The obtained
results confirmed that there were significant
differences (P<0.05) between examined samples
of RTE chicken salad and both of chicken
shawerma and chicken pane. On the other hand,
the results proved the absence of significant
differences (P>0.05) between chicken salad and
the rest of the products under study. In this
respect, Esperance (2016) concluded that when
chicken salad has a strong, unpleasant odor, this
means that the salad has gone bad, the
objectionable smell is caused by the chicken
absorbing off-flavors of the other salad
ingredients such as lettuce, onions, tomatoes or
apples. Table and Fig. (1) also stated that overall
acceptance of sensory parameters of examined
RTE chicken mandy assigned to be 4.48+0.16, the
results declared that chicken mandy meals were
located in the border line area. Otherwise, chicken
mandy meals were nearly similar to shawerma,
and chicken pane meals, while they had lower
sensory attributes than grilled chicken, shish
tawoak, fajita, salad and chicken burger meals.
The obtained results specify that there were no
significant  differences  (P>0.05)  between
examined RTE chicken mandy samples and the
rest of the products in this study. Nearly similar
results were reported by Lawlor, et al. (2003)
who carried out One-way ANOVA on the sensory
scores, the results showed significant (P<0.05)
differences between roast chicken samples and
other chicken products for appearance, flavor,

odor and texture attributes. The authors clarified
that the sensory panel was easier to distinguish
between chicken samples using appearance and
texture rather than odor and flavor attributes.
Table (1) and Fig. (1) described also the overall
acceptance of sensory parameters of examined
RTE fried chicken meals were 4.58+0.20. The
results declared that fried meals were located
between border line and good area but more
shifted towards good area. Otherwise, fried
chicken meals were nearly similar to grilled, shish
tawoak, fajita, salad and chicken burger meals,
while they were better in sensory parameters than
chicken shawerma, mandy and chicken pane
meals. The results obtained confirmed the
existence of significant differences (P<0.05)
between RTE fried chicken samples and each of
chicken shawerma and chicken pane, while there
were no significant differences with other
examined RTE chicken product in this study.
Consumers usually evaluate the fried product as
acceptable or not first by its color. Krokida, et al.
(2001) stated that oil temperature and sample
thickness are the process parameters that affect
the color significantly during frying. The
difference in texture scores could be due to
differences in frying time (Altunakar et al.,
2004), where frying in oil with higher degree of
hydrogenation resulted in products of lighter color
and harder texture (Li, 2005). Pop chicken
showed the mean overall acceptability of sensory
attributes of 4.42+0.14. Moreover, the obtained
results proved the existence of significant
difference (P<0.05) between examined RTE pop
chicken and shish tawoak only, while did not
established existence of statistically significant
differences with other RTE products in this study.
Indumathi and Obula (2015) found that
organoleptic properties of chicken popcorn (Mean
+ S.E) were 7.16%0.02 for color, 6.61+:0.05 for
flavor, 6.44+0.09 for tenderness and 6.31:+0.04 for
juiciness. The overall acceptability was
6.43+0.08. They added that the spent hen chicken
popcorn with different types of enrobing batters
has good palatability. Based on the physic-
chemical and proximate evaluation, enrobing can
be successfully employed to add value to the
products and develop a low calorie fried products.
The obtained results in Table (2) and Fig. (2)
revealed that chicken salad was the most
contaminated meals in terms of APC, coliform,
Enterobacteriaceae and Staph. aureus counts
(1.094x10°+8.81x10%,1.696x10%+4.82x10,1.183x1
0"+4.65x10° and30.0£21.34)respectively,
followed by chicken pane, shish tawoak, fajita,
chicken burger, shawerma and grilled chicken
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meals. On the contrary, the lowest microbial load
of the aforementioned bacterial counts was
recorded for fried chicken (5.78x10*+3.1x10¢, <3,
3.1x10°+43.33 and <10 cfu/g), respectively as
well as pop chicken meals which recorded
1.797x10*£9.34x10°, <3, 2.20x10%+72.7 and <3
cfu/g, respectively. In the present study,
shawerma was one of the contaminated RTE
meals. This agreed with those reported by
Ibrahim, et al., (2014). Nearly similar result for
APC was recorded by Hassanein et al., (2015)
who found that APC of chicken shawerma was
5.91x10*1.08x10*. Moreover, Hassanein (2010)
could detect APC count with 5.28 log cfu/g in
examined chicken shawerma samples. This agreed
with the present study. In this respect, Gad (2004)
and Sharaf and Sabra (2012) failed to detect
Staph. aureus count in examined chicken
shawerma samples in Al-Taif Governorate KSA.
This agreed with the present study, while Sharaf
and Sabra (2012) recorded higher APC (1.2x10°
cfu/g) and Enterobacteriaceae mean count (2x10*
cfu/g). Meanwhile, mean value of APC, coliforms
and Staph. aureus of examined chicken shawerma
meals recovered by Ibrahim, et al., (2014)
represented by 4.58x10°+ 0.74x10° (cfu/g),
9.97x10°+2.53x10° (MPN/g) and
1.75x10*+0.31x10* (cfu/g) respectively, which
were higher than that recorded in the present
study. Chicken meals are subjected to be
contaminated with several types of
microorganisms from different sources during the
period elapsed from the time of slaughtering,
preparation, processing and cooking to
consumption. These microorganisms varied
according to the method of manufacture, quality
of used non-meat ingredients, and contamination
level during the processing chain, packaging and
storage. This substantiates the findings of
Narasimha and Ramesh (1988). Grilled chicken
meals are subjected to be contaminated with
severaltypes of microorganisms from different
sources during the period elapsed from the time of
slaughtering, preparation, processing and cooking
to consumption. These microorganisms varied
according to the method of manufacture, quality
of used non-meat ingredients, and contamination
level during the processing chain, packaging and
storage. This substantiates the findings of
Narasimha and Ramesh (1988).The results
regarding mean values of APC, coliforms and
Staph. aureus of RTE chicken pane meals in the
present study were higher than those reported by
Eid et al., (2014) (21.6x10°£3x10°, 3.33+0.6 and
2.0x10°+1.1x10%), respectively. Meanwhile, Abd
El-Aziz (2015) could detect Staph. aureus in

examined half cooked chicken pane ranged from
<10 to 7x10* with a mean value of 9.29x10° +
5.54x10% cfu/g. In this respect, Ibrahim, et al.
2014) could detect APC, with
7.35%10°+1,17%10* (cfu/g), which was lower than
the present study, while mean values of coliforms
and Staph. aureus were higher than those of the
present study (1.18x103+ 0.26x10° (MPN/g) and
3.01x10°+0.46x10> cfu/g), respectively. Also
Arab (2010) found higher APC count
(6.3x10°+0.35x10") in examined chicken pane.
Nearly similar results regarding Min, Max and
Meant SE of Staph. aureus count of examined
shish tawoak was recorded by Eid et al.,(2014)
(<10, 3x10* and 2.6x10%£7.4x10%), respectively.
On contrary, higher mean value of Staph. aureus
was observed by Abo El-Enaen, et al., (2012)
who recorded 2.39X10° cfu/g. and Sampers, et
al, (2010) who detected mean Staph. aureus
count of 7.9x10° cfu/g. Moreover, Eid, et al.,
(2014) recorded2x10?, 2.2x10° and
5.1x10*+6.6x10" as min, max and mean +SE of
coliform count (MPN/g) of examined RTE
chicken shish tawoak, respectively. These results
were higher than those reported in the present
study. Also higher coliform count was reported by
Sampers et al.,(2010) and USDA-FSIS, (2012)
(2.51)&105 and 2.5x103), respectively.Moreover,
Ibrahim, et al., (2014) illustrated higher mean
values of APC, coliform and Staph. aureus
represented by 1.92x10°+0.46x10°,
432x10°:0.85x10° and  9.84x10’+1.68x10°
(cfu/g) for examined shish tawoak, respectively.
The obtained results of chicken burger meals
declared that The mean value of APC and
Enterobacteriaceae of examined chicken burger
samples in the present study was similar to that
obtained by Ali, 2011 (6.33x10"+1.84x10* and
1.1°x10°£0.25x10°cfu/g.) for fried beef burger
samples, respectively, Also the obtained result in
this study regarding APC was more or less agreed
with those reported by Hassanein, (2010) (5.53
log cfu/g) in examined beef burger samples.
Higher result (1.85x10°+0.42x10° cfu/g) was
recorded for Staph. aureus count. Moreover, the
trend in the present study, was lower than that
reported by Hassanein, et al., (2015) who found
that the mean values and incidences of APC,
coliforms and Staph. aureus cfu/g were 3.58x10°
£ 0.72x10° (100%), 2.39x10° + 0.61x10°
(73.33%) and 2.73x10° + 0.52x10° (80%) of
examined chicken burger respectively. Moreover,
Nearly similar results for APC were reported by
Becker, et al. (2002)who carried out a survey of
deli salads at retail and found APC at a range of 5
to almost 8 log cfu/g with a mean of 6.5 log cfu/g
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(3.2x10° cfu/g) and Christensen and King (1971)
who found chicken salad have bacterial levels
ranging from 4 to 7 log cfu/g, with a median of
(5.8 log cfu/g). They also reported lower
contamination with coleslaw at a range of 2.7 to
4.5, and a median of 3.6, log cfu/g. In another
study of deli salads from various manufacturers,
egg salads were found to have the poorest initial
quality of 4.1 and 6.8 log cfu/g (Folwer and
Clark, 1975). Regarding fried chicken meals,
APC was agreed with that reported by Mohamed
et al,(2015) (7.18x10%t1.44x10* cfu/g), while
they reported  higher  Enterobacteriaceae,
coliforms and Staphylococcal counts than that in
the present study (8.73x10°+1.96x10°,
6.40x10*1.23x10° and 2.10x10°+.32x10° cfu/g),
respectively. The author also detected a
significant difference (P<0.01) between boiled
and fried chicken regarding APC and
Enterobacteriaceae which was compatible with
the results of this study, while obtained results of
APC was lower than that obtained by Zaki, et al.
(2012) who mentioned that the mean value of
APC in fried chicken sandwiches was
1.3x10%+1.2x10° cfi/g. Fast foods might not only
have an impact on health but also could cause
serious problem when contaminated with
pathogenic microorganisms. Dangerous
microorganisms, i.e. Salmonella and Escherichia
coli might be transmitted to foods through
preparation practices (Adams and Moss, 2000).In
the recent years; all the fast food service
restaurants have added fresh vegetables and
seasonings in their meals. The contamination
during processing and changes in microbial
growth during storage might quantitatively and
qualitatively alter microflora of foods. Regardless
its inner tissues might be free from
microorganisms, its  surfaces could be
contaminated with a variety of microorganisms
depending on condition of the raw product,
handling method and time and conditions during
storage (Odumeru et al.,, 1997 and Pelczar et
al., 2006). The consumption of such served meals
has become very serious public health concern
(Meng and Doyle, 1998). Consumers became
more concerned about the food they consume;
therefore consumers must attain information about
the consumed product. One way ANOVA of APC
among meals declared presence of highly
significant differences (P<0.01) between pop
chicken meals and both of chicken fajita, shish
tawoak, burger and chicken salad meals.
Enterobacteriaceae using One Way ANOVA, the
results revealed a highly significant difference
(P<0.01) between pcp chicken and all chicken

meals under investigation, except for grilled and
chicken mandy meals, which proved absence of
significant difference with pop chicken meals.
(Table and Fig. 2).The obtained results in Table
(3) and Fig. (3) displayed the chemical analysis
of RTE chicken products, pH and TBA value as
well as TVB-N. pH of all chicken recorded low
value as 4.95+0.025 in pop chicken and as high as
6.31£0.064 and 6.134:0.075 in chicken burger and
mandy, respectively, TBA value recorded lower
values (0.32+0.025mg mal. /kg) in pop chicken
and 0.42+0.047 mg Mal. /kg in fried chicken
meals, higher value (0.58 mg Mal./kg) was
recorded in chicken salad and (.57+0.040 in
chicken pane. Moreover, TVB-N recorded lower
value (12.84+0.156 mg) in examined chicken
mandy meals as well as higher values in grilled
chicken and chicken salad (14.70£0.369 mg and
14,57+0.620 mg), respectively.In this object,
Edris, et al., (2013) recorded pH of chicken pane
(5.86+0.01) and chicken fillet of 5.95+0.01 which
is similar to the obtained results in the present
study. Nearly similar results for pH were obtained
by Shedeed, (1999) (5.7 to 6.1); Afifi, (2000) (5.9
to 6.4) and Fathy, 2012 (5.6 to 6.2). While,
higher results were obtained by Hassanein and
Hassan, (2003) (6.57+£0.03 to 6.67+0.02) for
chicken pane.Regarding TVB-N, nearly similar
values .of examined chicken products were
obtained by Afifi, (2000) (12.57+£0.222 mg %).
Higher result was recorded by Hassanein and
Hassan, (2003) (30.76x1.07 mg %) and Eid,
(2014) (27.4+6.2 mg %) for shish tawoak. While
lower findings were recorded by Edris, et al.
(2013) (7.06£0.26mg %) and Fathy, (2012),
(6.57£0.19 mg %) as well as for chicken fillet
(7.89+0.28). It is important to emphasize that the
meat and chicken meat products begin to
deteriorate when it contains 30 mg TVN per 100
grams (Pearson, 1984). Thus, all examined
samples were within the accepted limit.
Moreover, TVB-N can be considered as a reliable
indicative measure for the quality of various food
articles specially poultry and its products. The
results obtained by Eid (2014) for the mean value
of TBA of heat treated poultry products were 0.59
mal./kg, Hassanein, and Hassan, (2003) (0.352+
0.015) and Koreeski and Dwiatkiewicz, (2006)
(0.454 mg/kg.) which were similar to that in the
present study. Lower TBA values were recorded
by Shedeed, (1999) (1, 69 to 0.28%), Afifi,
(2000) (0.051% to 0.223 mg %) and Edris, et al.
(2013) (0.05%0.01) for chicken pane and
(0.03+0.01) for chicken fillet. Accurately, TBA-
value tends to decrease during frozen storage
(Lai, et al, 1991). Oxidative rancidity was
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occurred at TBA-value more than 0.9 mg %
according to (Pearson, 1984). Thus, all samples
were within the accepted limit. TBA value is
closely related with the sensory characteristics of

Conclusion
The achieved results in the current study allow
concluding that chicken salad was the highly

contaminated product, while pop and fried .

chicken meals were the least contaminated
products. The variation in bacterial load in
chicken meat products may be due to many causes
mainly bad hygiene. Furthermore, the examined
samples of chicken meat products as chicken
salad was more contaminated with the highest
level of microorganisms because such products
may receive more handling during preparation as
well as absence of heat treatment. Other products
may be due to addition of spices which act as a
source of bacterial contamination. However,
among the control measures applied during
chicken processing it was seen that the
equipments comes in contact with personnel
hands considered the main source of secondary

References

Aberle, E. D.; Forrest, J.C.; Gerrard, D.E. and
Mills, E.W. (2001): Principles of meat Science.
4" Ed. Kendall / Hunt Publishing Co., Dubuque,
LA.

Abd El-Aziz, Amira, A. F. (2015): Staphylococcus
aureus enterotoxins in some breaded/Half cooked
chicken and fish products. M. V. Sc. Thesis, Fac.
Vet. Med., Benha Univ.

Abo El-Enaen, Neveen H.; Eid, Samah and Salah-
El-Dein, W.M. (2012): Prevalence of Salmonella
and staph.aureus microorganisms in broiler meat
at Zagazig city and the effects f some organic
acids on their viabilities. Egypt. J. Agric. Res.
90(1): 235-245.

Adams MR, Moss MO (2000): Food microbiology
R Soc Chem. Sci Park Cambridge P 447.

Afifi-Jehan, S.A. (2000): Chemical studies on some
poultry meat products. M.V. Sci., Fac. Vet. Med.
Zagazig Univ.

Ali, E.AM., (2011): Microbial and chemical
evaluation of fast foods. M.V, Sc. Thesis, (Meat
Hygiene), Fac. of Vet. Med., Benha Univ. Egypt.

Altunakar, B.; Sahin, S. and-Sumnu, G. (2004):
Functionality of batters containing different starch
types for deep fat frying of chicken nuggets. Eur.
Food Res. Technol., 218: 318-322.

Anna, V. A. Resurreccion (1998): consumer
sensory testing for the product development. A
chapman and Hall Food Science book. (Sensory).

APHA "American Public Health Association"
(2001):  Compendium  of  Methods for

food article as rancidity (Salem, 1992). TBA
values of examined chicken meals in present
study were within the acceptable limit (<0.9 mg
mal/kg).

microbial contamination. The initial microbial
load of chicken carcasses can be controlled as a
result of application of hygienic measures
including Good Manufacture practices (GMP),
Good Hygienic practices (GHP) as well as Risk
Management program (RMP) which help
identifying the existed hazard to evaluate the risk
consequence in order to apply risk mitigation in
due time to obtain a safe and healthy food for
consumer, Effective control strategies for this
diverse array of bacteria that currently limit the
shelf life of ready-to-eat chicken meals and may
constitute public health hazard and adversely
affect on consumer health and this will require
comprehensive integrated efforts along the food
chain Generally , especially Restaurants
manufacture and processing of those meals.

Microbiological Examination of food. 4™ Ed.,
Washington, DC, USA.

Arab, W.S.S. (2010): Quality improvement of meat
meals provided by a university student restaurant.
Ph.D. Thesis (Meat Hygiene), Fac. Vet. Med.,,
Benha University. Egypt.

Becker, B.; Trierweiler, B.; Fechler, J.; Bohme,
T.; Spiess, W.E.L. and W, H. Holzapfel, W.H.
(2002): Attended chilling cabinets in the food
retail sale—3. Hygienic quality of delicatessen
salads. Fleischwirtschaft, 82:104-107.

Beckers, S.A. (1998): More US consumers prefer
chicken "Misset-World Poultry, 9:20-21.

Christiansen, L.N. and King, N.S. (1971): The
microbial content of some salads and sandwiches
at retail outlets. J. Milk Food Technol., 34:289-
293.

Chuaynukool, K.; Wattanachant, S. and
Siripongvutikorn, S. (2007): Chemical and
physical properties of raw and cooked spent hen,
broiler and Thai indigenous chicken muscles in
mixed herbs acidified soup (Tom Yum) J Food
Technol., 5: 180-186.

Dainty, R.H. (1996): Chemical and biochemical
detection of spoilage. Int. J. Food Microbiol., 33:
19-34.

Davies, A. and Board, R. (1998): The
microbiology of meat and poultry. Ist Ed.,
Edmundsburg Press, Ltd., Edmunds, London, UK.

DOHA (2008): Australian national children's
nutrition and physical activity survey — Main



VMJG Vol. 63 {(1)- No. 1-12 January2017

ISSN1110-1423

finding. Department of Health and Ageing,
2007 http://www health.gov.au/internet/main/publ
ishing.nsf/Content/health-pubhlth-strateg-
foodmonitoring.htm#07surveyAccessed 6 August
2014

Edris, A.M.; Hassanin, F.S. and Ghanim, S.H.
(2013): Chemical indices of some chicken meat
products. Benha Vet. Med. J., 24(1): 248-253.

Egyptian Organization for
"E.O.S" 63/11 (2006):Egyptian organization For
Standardization and quality control. Egyptian
Standards for poultry meat products treated with
heat, (Determination of pH value).

Egyptian Organization for Standardization
"E.O0.S" 63/9 (2006):Egyptian Organization For
Standardization and quality control. Egyptian
Standards for poultry meat products treated with
heat. (Determination of Thiobarbeturic Acid
number (TBA) (mg/kg).

Egyptian Organization for Standardization
"E.0.S"63/10 (2006): Arab republic of Egypt,
Egyptian Organization for Standardizationand
quality control. Egyptian standards for poultry
meat products treated with heat. (Determination of
TVB-N, mg %).

Eid, Amal, M., Eltalawy- Mona F., Zahran-
Seham, E. and Khedre, A. Z. (2014):
Bacteriological and chemical evaluation of some
heat-treated chicken products. Benha Vet. Med. 1.,
27(2): 437-443.

Eid, Samah, Saiid, Nagah, Karam, Hend, Ahmed
M. Erfan, Hassan, Wafaa M.M., A.Baset, Afaf
and Hassan M.K (2014): Bacteriological and
molecular studies on food poisoning pathogens
isolated from chicken meat products. Animal
Health Research J., 2(3): 128-143,

Esperance, B. (2016): How to Tell If Chicken Salad
Is Bad? Texas Agri Life Extension: Identifying
and Handling Spoiled/Unsafe Food and Drinks
after a Disaster. Kids Health: Food Poisoning,
1999-2016 Demand Media, Inc.

Etaio, L; Albisu, M.; Ojeda, M.; Gil, P. F,;
Salmeron, J.; and Perez Elortondo, F. J.
(2010): Sensory quality control for food
certification: A case study on wine. Panel
training and certification, method validation and
monitoring. Food Cont., 21:542.

Fathy, Eman (2012): Chemical analysis of chicken
meat with relation to it is quality. Ph.D., Fac. Vet.
Med. Banha Univ.

FDA (Food and Drug Administration), USDA
(United States Department of Agriculture), and
CDC (Centers for Disease Control and
Prevention) (2001): Draft assessment of the
relative risk to public health from foodborne
Listeria  monocytogenes  among  selected

Standardization

categories of ready-to-eat foods [Online]
http://www.foodsafetv.gov/~dms/Imrisksu.html
(verified July 18, 2002).

Fowler, J.L. and W. S. Clark, W.S. (1975):
Microbiology of delicatessen salads. J. Milk Food
Technol., 38:111-113.

Gad, M.A. (2004): Microbiological evaluation of
poultry meat and its products. M.V.Sc., Thesis
Meat hygiene, Fac. Vet. Med., Sadat branch
Minofyia Univ.

Geornaras, L; De Jesus, A.; Vanzyl, E, and von
Holy, A. (1998): Bacterial populations associated
with the dirty area of a South African  poultry
abattoir. J. of Food Prot., 61:700-703.

Hassanein, Fatin, S. and Hassan, M.A. (2003):
Chemical indices of incipient deterioration in
chicken cut-up products. Benha Vet. M. ], 14: 54-
65.

Hassanein, Fatin S., El-Shater, Mohamed A. H.
and Abd El-Fatah- Rabab R. (2015):
Bacteriological aspect of meat and poultry meat
meals.Benha Veterinary Medical J., 28 (2):91-97.

Hassanein, Saadia M. E. (2010): The Microbial
Quality of Fast Food and Traditional Fast Food. J.
Nature and Sci., 8 (10): 117-133.

Ibrahim, Hemmat M.; Salem -Amany, M and
Mahmoud S. S. (2014): Quality evaluation of
some locally manufactured chicken meat
products. Benha Vet. Med. J., 26(2): 143-149.

Imm, B. Y.; Lee, J. H.; and Yeo, I. K. (2009):
Capability analysis of sensory quality of jajang
sauce, Food Science & Biotechnology, 18(3),
745-748.

Imm, B. Y.; Shim, J. Y.; and Imm, J. Y. (2010):
Relationships between sensory and instrumental
hardness and the estimation of hardness
specifications for commercial soybean curd. Food
Science and Biotechnology, 19(5): 1289-1293.

Indumathi, J. and Obula Reddy, B. (2015): Study
on process optimization and effect of different
types of enrobing on the quality of spent hen
chicken popcorn. International J. of Recent
Scientific Res., 6 (5): 4070-4073.

ISO 11133 :( 2014): Microbiology of food, animal
feed and water -- Preparation, production, storage
and performance testing of culture media.

ISO 21528-2(2004): Microbiology of food and
animal feeding stuffs -- Horizontal methods for
the detection and enumeration of
Enterobacteriaceae -- Part 2: Colony-count
method.

ISO 6887-2 :( 2003): Microbiology of food and
animal feeding stuffs -- Preparation of test
samples, initial suspension and decimal dilutions
for microbiological examination -- Part

10

e ‘i‘;’ R il N Bt T e T Y R e QL ¢ e e TR e A v e et -.‘(.‘ I,» }.‘_‘“ e e S e A e iy

- e

e w ot e w T

N e e



. P
N L A e Pl s it b b e

PO

[P R S

VMJG Vol. 63 (1)- No.1-12 January2017

ISSN1110-1423

2:Specific rules for the preparation of meat
and meat products

Jaturasitha, S.; Leangwunta, V.; Leotaragul,
A.;Phongphaew, A.; Apichartsrungkoon, A.;
Simasathitkul, N.; Vearasilp, T.; Worachai, L.
and Meulen, U.T. (2002): A comparative study
of Thai native chicken and broiler on productive
performance, carcass and meat quality.
Proceedings of Deutscher Tropentag 2002,

Kennedy, C.J. (2000): Managing Frozen Foods.
Wood head Publishing Limited and CRC press
LLC, Cambridge, UK, and pp.143-144.

Koreeski, I. and Swiatkiewicz, S. (2006): Effect of
stabilized fish oil supplementation and storage on
changes in the fatty acid profile, TBARs content
and sensory properties of breast meat from broiler
chickens. Polish J. Natural Sci.,3: 421-426.

Krokida, M.K.; Oreopoulou, V.; Maroulis, Z.B.
and MarinosKouris, D. (2001a): Deep fat frying
of potato strips—quality issues. Drying Technol.,
19(5): 879-935.

Lai, S. M.; Gray, J. L.; Smith, D.M.; Booren, A.H.;
Crackel, R. L. and Buckley, D. J. (1991):Effect
of oleoresin rosemary, tertiary butyl hydroquinone
and sodium tripolyphosphate on the development
of oxidative rancidity in restructured chicken
nuggets, J. Food Sci., 56: 616-620.

Lawless, H. T. (1995): Dimensions of sensory
quality: A critique. Food Quality and Preference,
6: 191-199.

Lawlor, J.B.; Sheehan, E.M.; C.M. Delahunty,
C.M.; Kerry, J.P. and Morrissey, P.A. (2003):
Sensory Characteristics and Consumer Preference
for Cooked Chicken Breasts from Organic, Corn-
fed, Free-range and Conventionally Reared
Animals. International J. of Poult. Sci., 2(6): 409-
416.

Li, y. (2005): Quality changes in chicken nuggets
fried in oils with different degrees of
hydrogenation, Thesis of Master of Science,
Department of Bio resource Engineering
Macdonald Campus, McGill University Montreal,
Quebec, Canada.

Lisa, M. R. and Lisa, A.R. (2009): New American
Cuisine for Today's Family: Fresh Ideas to
Prepare Healthy Mediterranean Meals in Under 30
Minutes. SDP Publishing LL.C. 69— ISBN 978-0-
9824461-1-9.

Love, J. (1994): Product acceptability evaluation. In
A. M. Pearson T. R. Dutson (Eds.) Quality
attributes and their measurement in meat, poultry
and fish products (pp. 337-358). Glasgow:
Blackie Academic and Professional.

McLennan, W. and Podger, A. (1999): National
nutrition survey. Foods eaten Australia. 1995.
ABS Catalogue number 4804.0. Avustralian

Bureau of Statistics and Common wealth
Department of Health and Family Services,
Canberra.

Meng, J. and Doyle, M. P. (2002): Introduction
Microbiological food safety. Microbes and
Infection, 4(4): 395-397.

Mohamed, A. H.; Amin- Reham, A.; Emam-
Sherien, M. and Abdel Aal -Asmaa, A.A .M.
(2015): Bacterial Status of Food Meals served at
Governmental Hospital. Benha Vet. Med. J,
29(1):143-150.

Mulla, Z. S. (2002): Studies on the onset of warmed
over and the use of M — S based electronic nose.
Thesis, the Ohio state University.

Munoz, A. M.; Civille, G. V.and Carr, B. T.
(1992): Sensory evaluation in quality control New
York: Van Nostrand Reinhold.

Narasimha, R.D. and Ramesh, B.S. (1988):
Microbial profiles of minced meat. Meat Science
23:279-291.

Odumeru, J.; Mitchell, S,; Alves, D.; Lynch, J.;
Yee, A.; Wang, S.; Styliadis, S. and Farber, J.
(1997): Assessment of the microbiological quality
of ready to use vegetables for health care food
services. ] Food Protc., 60: 954-960.

Ozcan, O. (2013): The Sultan's Kitchen: A Turkish
Cookbook. Tuttle Publishing. 179— ISBN 978-1-
4629-0639-0.

Pearson, D. (1984): Chemical analysis of foods §"
Ed, Publishing Co., Churchill Livingston,
Edinburgh, London, UK,

Pelczar, M.J.; Chane, C.S. and Kreig, N.R. (2006):
Microbiology 5" edition. Tata McGraw-Hill
Publishing Company Limited, New Delhi.

Pérez, F.; Castro, R.; Posada-lzquierdo, G.D.;
Valero, Carrasco, E.; Garcia-Gimeno, R.M.
and Zurera,G.( 2010):Evaluation of hygiene
practices and microbiological quality of cooked
meat products during slicing and handling at
retail. Meat Sci., 86(2): 479-485.

Public Health Laboratory Service (PHLS) (2000):
Guidelines for the microbiological quality of some
ready-to-eat foods sampled at the point of sale.
Comm. Dis. and Public Health, 3(3): 163-167.

Sabine, L. and Brian, S. E. (2004): A handbook of
statistical analysis using Statistical Package for
the Social Sciences (SPSS). One Way ANOVA,
Ver. 20.

Salem, Amany, M. (1992): Biological analytical
studies on incipient deterioration of beef meat on
liver. M. V. Sc., Faculty of Veterinary Medicine,
Zagazig Univ. Benha branch.

Sampers, L.; Jacxsens, L.; Luning, P.A.; Marcelis,
W.J.; Dumoulin, A. and Uyttendaele, M.(2010):
Performance of food safety management systems

11




VM]JG Vol. 63 (1)- No.1-12 January2017

ISSN1110-1423

in poultry meat preparation processing plants in
relation to Campylobacter

spp. contamination. J. Food Protec.,
1457.

Sharaf, Fman, M., and Sabra, Sherifa, M. (2012):
Microbiological loads for some types of cooked
chicken meat products at Al-Taif Governorate,

73(8): 1447-

KSA .World Applied Sciences Journal, 17(5):593-

597.

Shedeed, N.A. (1999): Evaluation of microwave
cooking of chicken meat. M.Sc., Fac. Agric.,
Cairo University.

Soliman, M.R. (1988): Sanitary status of ready to eat
meat products and fishes. M.V.Sc., Thesis (Meat
hygiene), Fac. Vet. Med. Cairo Univ.

Sow, T.M.A. and Grongnet, J.F. (2010): Sensory
characteristics and consumer preference for
chicken meat in Guinea. Poult Sci., 89(10): 2281~
2292.

United States Department of Agriculture and
Food Safety and Inspection Service office of
"USDA-FSIS" The Nationwide

Microbiological Baseline Data Collection

Program (2012): Raw chicken parts baseline
survey (RCPBS). Food Safety Net Service, Ltd,,
San Antonio.

Virginia, M. (2010): Istanbul. Lonely Planet. 145~
ISBN 978-1-74220-404-8.

Warries, P.D. (2000): Meat Science. 1% Ed. CABI
Publishing Co. CABI International, Walling Ford,
United Kingdom.

Wattanachant, S.; Benjakul, S. and Ledward, D
A. (2004): Composition, color, and texture of
Thai indigenous and broiler chicken muscles.
Poult Sci., 83:123-128.

Yvonne, Y. H. (2002): Muslin Minorities in the
West: Visible and Invisible, Roman Altamira.
138- ISBN 978-0-7591-0218-7.

Zaki, R.S.; Hefnawy, Y.A. and El-Khateib, T.S.A.
(2012): Assessment of microbiological quality
and safety of home delivery ready to eat foods.
Assiut university researches.

@il peddall

JSU 8 jalalt plaall Cladia 33 a5 Gl
kbl A dase g F*am) pf teaa Jile ¢ FAs G800 A (V) Rlie goea T
3 Al daala - (g slanll Cudall A0S
830l — all e gl Aas gt g

*atia o sall e 46 ) o

SN Gt (M g3 Y Lage Fdle dpani @0 J1 35 Y 12T LS L3 Gl e Clinnnay JSOU 53000 mlaall cilaia 2l
uaa;ub‘u.‘c&_x‘)s_):\ub.\”ahguﬂ @Jn.“d.u}aus)w\g“h_ujuu\c9LA>Y‘&)J¢@§|;LU\@)\AAG}»JL&
pi My, s Sl (e giaSh Q&\Jkdugnuﬂuw\JcW|¢A\)ﬂ\dhww\;Lu\dS)joJALaj\Cl_sﬂ\anJ
cCL;.ﬂh)}uwﬁu@ao).mu.\r_\_\)SJM\m\)ﬂ)‘n_)all oﬁm\whsbmm?:\hawuwﬁnmcgm
ujj&aam‘uyal\ub))s.u]\.ussu)l)sllubj).&dux_ ‘uJSSlL_bJ)SMI\.:x_ UAMMlmJlJJ&m)uL.JiJ
4),,.,5\-‘{_,;,1;.1\‘qm\é);\;mm;a%oaujh@w»J':sa@égmmﬂo\uﬂ\&mqmj,wgJJ\st,s}L_émw
Baay YV YEEYY o 10X £ £ 710 [0 xe Ve xE L AYE Ve x), 190 1,09410% x8.81£100%) L) LS oS sLaliuYi ¢
),sdsas,ujsynusc((ﬁ/u;m,)@,Uuscx_..mc_m@h,uu,)&umLyssdmsu, e
£100 %) VAV)zlaall 5 elliS QJ\,;M‘_,A;,(\» GEY XY £ T XYY T s xr\i\.xow)cum
cagll ¢ ddalull ) Lo clatie dwed Of ol ) e gl 028 JMA e (Vo> 5 VY VYT XY Ye oY > o VT x4 Y
h—ﬁgﬂ‘qzﬁﬂ\-\aJ‘g,-’i-*-.'cM‘-\ﬂed‘jhog:g)ﬁ@‘uéﬂﬂwb)kuh“ﬁﬂ(»)95“Ueml“é»&&eﬂ‘
s dgunll Cladl and 23 @l e 5 33e | L o sansall 250l b clS Aglall Gal il Cum ey Aalall Aaall Jere clesal]

Aabdl dsall 5 allgiuadl e by Sl ae ulSast A8

12




