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Abstract

A total number of forty samples of Brazilian imported frozen broiler, 20 of each
trade mark were collected from main supermarkets in Cairo, Egypt and :evaluated cto
determine the quality parameters examine each sample for deterioration criteria, then
divide each into drip, skin and muscle then examine each separately microbiolog,ically
(A4PC , total Staphylococcus , Staphylococcus aureus , Coliform ) then examined
serologically for ( E.Coli, Salmonella ). The results showed that the drip % and T.B.A and
T.V.B.N. are all within the permissible limits. The results obtained showed that the APC
and coliform count of drip and skin and muscle of some samples both groups are higher
than permissible limits which is may be due to bad storage and repeated thawing and
freezing of samples, also founded Staphylococcus aureus , E-Coli , Klebsiella , Proteus
mirabilis, Proteus vulgaris , but failed to isolate Salmonella. The results revealed that
group B is better than group A. The results showed that the skin has higher APC and
Staphylococcus aureus. So for effective improvement of frozen broiler by hygienic
slaughter, evisceration, washing, chilling and freezing, and by continuous stable freezing

during storage at -18 °C.

Keywords: imported frozen broiler, deterioration criteria, microbiological quality.
(S.P.N), soluble actomyosine nitrogen (S.AN)

and total lipids as the time

Introduction:

Poultry meat is one of the most
important  sources  of which
characterized by relatively low production
cost, easy digestibility, low fat content with
high concentration of polyunsaturated fatty
acids and high protein(Chouliara ef al., 2007).
Therefore, poultry meat represents 30% and
38% of the world and Egyptian meat

protein

of frozen storage progressed. It has been
recorded that the thiobarbituric acid (TBA)
values of chicken were found to increase during
6 months of frozen storage(Shedeed et al,
2006). Microbial contamination of dressed
chicken carcasses causes quality deterioration

consumption, respectively. Freezing is one of
the preferred methods of food preservation in
the global meat export market, with a value of
more than $13 billion per year (Leygonie, et
al, 2012). Although freezing plays an
important role in the extension of shelf life of
meat, it has side effects on the quality of frozen
mefﬂ- Frozen storage of chicken meat reduced
their contents of moisture, total protein, total
soluble protein (T.S.P), soluble protein nitrogen
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during storage and results in transmission of
food borne pathogens that represent public
health threats. Salmonella spp. and Escherichia
coli are among the most important pathogenic

that commonly contaminate raw
2005 and Anang et al.,

ntension of the meat
been directed to the
ducts from chicken

bacteria
poultry meat (ICMSF,
2009). Nowadays, the i
industry in Egypt has
development of meat pro
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frozen chicken breast muscle ranged from
5.9 10 6.44 with mean value of 6,13£0.03
and the pH value of frozen chicken thigh
muscle ranged from 5.9 to 6.55 with mean
value of 6.21=0.04. A pH values ranged
from 5.7 to 6.10 were recorded for breast
and thigh chicken muscle during frozen
storage at -18 °C for six months by
Shedeed (1999). Slightly higher values, 5.8
and 6.6 were recorded for chicken breast
and thigh, respectively by Dainenk ef al.
(1989), meanwhile, slightly lower values
were recorded by Ibrahim (2002) who
observed pH values of 5.91 and 5.77 for
breast and thigh respectively and Saad et
al. (2013) who recorded values of 5.77 for
frozen chicken.

Thiobarbituric acid reactive substance
(TBARs)

Lipid oxidation is easily occurred in chicken
which is determined by analysis of
thiobarbituric acid reactive substances. Lipid
oxidation is one of the most important
parameters that reflect deterioration degree
and quality of raw and cooked meat products
during refrigerated or frozen storage. The
results recorded in Fig.(1) revealed that the
TBARs of group A of examined imported
frozen broiler has minimum value 0.17 and
maximum value 0.36 with mean value 0.24
+0.01, while group B recorded minimum
value 0.15 and maximum value 0.46 with
mean value 0.34+0.01. These results were in
agreement with Shedeed (1999) who
recorded that TBARs value of breast and
thigh chicken muscle during frozen storage at
-18 °C for six months ranged from 0.28 to
1.69 for breast chicken muscle while ranged
from 0.36 to 2.47 mg/kg for thigh muscle and
with Oruc ef al. (2005) who obtained values
of 0.25 mg/kg.. However, these results were
higher than those of Afifi (2000) who
recorded TBARs of 0.11 and 0.13 mg/kg for
frozen chicken breast and thigh, respectively,
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thi g

de

§) who obtained values
r chicken breasts stored
hs under aerobic and
vacuum condition, Saad ef al. (2013) WE],O
b alues of value 0.0‘);,0.01- mg ;,,g‘
and Ibrahim (2002) who recorded TIi@R& u‘f
0.04+0.01 mg /kg. Higher values for TBAR.)
of 0.31 and 0.51 mg/kg wc_rc recorded for
frozen chicken breast and thigh by Moawad
(1987). The obtained TB:AR‘S valt'l::s' j\'crc
nearly within the permissible .llﬂ'.llb of
Egyptian organization for standardization zind
quality control  (E.0.S.Q.C. 1090-2005):-
thiobarbituric acid not exceeds 0.9 mg/kg of

Conchillo ef al. (209
of 0.01-0.03 mg/kg fo
at -18°C for 3 mont

observed v

chicken meat.

Total volatile base nitrogen (TVBN)

The results in table and figure (1)
showed that the TVBN of group A of
examined imported frozen broiler ranged from
12.6 1o 17.64 with mean value of 15.07+0.309.
Morcover, the TVBN of group B ranged from
8.96 to 16.8 with mean value of 13.67 =0.504
mg /100gm. Slightly lower values were
obtained by Afifi (2000) who recorded TVBN
values of 13.87 and 12.57 for frozen chicken
breast and thigh, respectively, Ibrahim (2002)
and Saad ef al. (2013) who recorded TVBN
of 11.29+£0.32 and 9.11=0.33 mg/100g,
respectively. The obtained results in this study
were nearly within the permissible limits of
Egyptian organization for standardization and
quality control (E.0.S.Q.C. 1090-2005) which
stated that the TVBN should be not more than
20 mg /100gm.

Taple (1) : deterioration criteria of examined two
group of imported frozen broiler

(N=20):
Fxamined pHvalue
imported
frozen Breast Thigh TRA TYARN
chicken
Group | 576001 | 6ag00r | o2eemn | 1oneeddl
GropB | 76001 | Gpnon | oaens | 1hessd)
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raw chicken, The

research on the quality of
imported frozen

chicken still - limited, therefore,  the
objectives of the current study were to
microbiological  quality

main
study the
and  deterioration
eriteriaof imported frozen chicken in the
Lgyptian supermarkets,

Materials and Methods:

Sample collection

A total of forty samples of whole frozen
chicken imported from Braz were collected
from different supermarkets in Cairo. The
samples represented two different types of
frozen chicken 20 from (group A) and 20 from
(group B). Samples were transferred in
cooling ice box to the laboratory of Food
Hygiene and Control Department, Faculty of
Velerinary Medicine, Caijro University for
examination.  The collected samples were
thawed completely in refrigerator at 4 °C,
After thawing, skin and muscles (breast and

thigh) were separated for microbiological and
chemical analysis,

Deterioration criteria

The pH value measured by homogenizing
five grams from each muscle sample (breast
and thigh) with 20 ml distilled water for 10-15
seconds  and measured using pH meter
(Lovibond Senso Direct) with a probe type
electrode  (Senso Direct  Type 330)
(Kandeepan et al., 2009). Thiobarbituric
Acid Reactive Substances (TBARs) were
measured using five grams mixed muscle
samples of breast and thigh which were
homogenized with 15 ml deionized distilled
Water using a stomacher (Lab blender 400)
according to the method of Du and Ahn
(2002). Total Volatile Basic Nitrogen (TVBN)
Was measured using the macro-Kjeldahl

distillation method according to Kearsley et
al. (1983).
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Microbiolog

Samples prepared by mixing 25 gm of
sample + 2

25 ml of ringer solution. The
Prepared  samples were analyzed for the

following microbiological Criteria  :Tota]
aerobic  plate count  were counteq and
calculated by (APHA, 1992)by inoculate
loopful on Standard plate count agar plates,
Staphylococcus aureus  were  counted
according to (FAO, 1992) by inocul
standard Baird Parker agar. Salmon
examined according to (ISO 6579,
pre enrichment on buffer peptone broth then
enriched on Rappaports Vassiliadis broth
then plating on Xylose-Lysine Desoxycholate
(XLD) agar, then the positive colonjes were
exposed to  further biochemical and
serological examination.  Coliform are
counted according to (ISO 4832:2006) by
inoculation on Violet Red Bile Lactose agar
VRBL Agar, then the positive colonies w
exposed to  further
serological examination,

ical examination

ation on
ella were
2002) by

ere
biochemical and

Results and Discussion

Deterioration criteria:

pH value

The results recorded in Fig. (1)
revealed that the pH values of breast
muscle of examined imported frozen
broiler group A had minimum value of 5.7
and maximum value of 5.84 with mean
value of 5.76 +0.01. Meanwhile, the pH
value of thigh muscle of the same group
was with minimum value of 6.38 and
maximum 6.57 with mean value of
6.46+0.01. The pH values of breast muscle
of group B recorded minimum value of
5.58 and maximum value of 5.83 with
mean value of 5.75 £0.01 & the pH value
of thigh muscle of the same groups ShOWf—Ed
minimum value of 6.38 and maximum 6.59
with mean value of 6.48+0.01. T.he
obtained results were in agreement w1tl;
Afifi (2000) who recorded a pH value o


https://v3.camscanner.com/user/download

[ S &Y
(S |
.2

G
5.8 - CRrOupPA
5.6 ey Growup
5.4

2

0
s

Q
W

mT.8.A

O 0 0
09kO0NCYW
oMkNN®
(/il‘.'::’i:
1 llllm’f‘
BEFAESRS
|1 ol v i
B otedra

mT.V.B.N.

Fig. 1 Deterioration criteria of imported
frozen chicken

Microbiological examination:

Aerobic plate count (APC)

The results recorded in table and figure (2)

showed that the APC of examined drip of

imported frozen broiler of group A ranged
from 3.3 to 5.63 with mean value
4.51%0.15 log cfu/mL. Moreover, those of
group B ranged from 3.0 to 5.89 and mean
value 4.09+0.20. The APC of examined
skin ranged from 2.77 to 5.0 with mean
value 4.04 £0.14 log cfu/g for group A.
However, APC of examined skin of group
B ranged from 3.0 to 5.79 with mean value
4.07 £0.19 log cfu/g. Moreover, the APC of
muscle(homogenized mix of breast and
thigh muscle) of group A ranged from 3 to

24

9+0.15 log cfu/g and

with mean value 3.6 !
Y d from 2 to 5.7 with

» of group B range
:::S?; OViﬁllC p3.62 +0.25 log cfwg. The
obtained results werc in agreement with
Kkozacinski ef al. (2006) who rc.corded that
the APC in frozen ground chicken meat
was  5.23+0.50 log cfu/g and Hassan
(2015) who recorded AP? value of 5.53
log cfu/g for frozen chicken carcasses,
However, these results were higher than
those of Zaki (1994) who reported that.thc
APC (log cfu/g) were 2.47 before wash!ng,
2.49 after chilling and 1.7 after freezing,
Shareef ef al. (2012) who obtained APC of
3.81£0.25 log 10 cf/em? for imported
chicken thigh, Altalhi ef al. (2004) who
obtained APC 3.47 log cfu/em? for frozen
chicken meat and Willayat ef al. (2000)
who obtained APC 1.19 log cfu/g for
frozen chicken. However, the obtained
results were lower than those recorded by
Mansour (1995) who reported aerobic
plate count of 6.55 log cfu/g. The presence
of higher counts of aerobic bacteria
indicates higher proportion of
contamination, poor hygiene procedures
during slaughter and handling as well as
possible interruptions in the deep freezing
process.

Table (2) APC (log cfw/g) of Drip, Skin and
Muscle of imported frozen broiler

(N=20):
Examined
imported frozen
. Drip Skin Muscle
chicken
GroupA 4512003 | 40420.04]  3.6940.15
GroupB 4093020 | 4074009  3.6240.25
BGroupA
8Groupd

Onp i Skin Muscle I
!
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Fig. (2): Acrobic plate counts of imported
frozen chicken

Staphylococcus aureus counts

The obtained results in table and fig
(3) showed that the total Staphylococcus
aureus counts for the drip of examined
imported frozen broiler of group A ranged
from 2.69 to 4.22 with mean value 3.43+0,12
log cfwml but those of group B ranged from
2.0 to 3.95 with mean value 2.96+0.16 log cfu
//mL. The total Staphylococcus aureus (log
cfu/g) for the skin of examined imported
frozen broiler of group A ranged from 2.0 to
430 with mean value 2.88+0.13 and the total
Staph. aureus (log cfu/g) of skin of group B
ranged from 2.3 to 3.72 with mean value 3.11
4+0.13. Moreover, the total Staph. aureus (log
cfu/g) for the muscle of examined imported
frozen broiler of group A ranged from 2.0 to
3.30 with mean value 2.38+0.151 and those of
group B ranged from 2.0 to 3.39 with mean
value 2.54 £0.12. The results revealed that 3
(15%) and 5 (25 %) of the isolated
Staphylococcus aureus group A and B;
respectively were positive for coagulase teat.
The obtained results in this study were in
agreement with Mansour (1995) who reported
total Staph.aureus 3.04£2.61 for frozen
chicken, Kozacinski et al (2006) who
reported total count of S. aureus of frozen
ground chicken meat ranged from 1.70 to 3.69
cfu/g. The obtained results were higher than
those of Zaki (1994) who observed that the
total Staph. aureus counts of examined frozen
broiler skin & muscle were 1.98 &1.50,
respectively and Shareef ef al. (2012) who
recorded Staphylococcus aureus count of
0.63+0.05 log cfu/cm’® for imported frozen
chicken thigh. Staph. aureus were isolated in
16.66% from imported thighs. ~However,
higher counts for Staph. aureus were recorded
by Hassan (2015) who obtained total
Staphylococcus aureus count of 4.11 log cfu/g
for frozen chicken carcasses. Different
percentages for isolation of coagulase positive

ISSN 1110-1423

Staph.
authors. In this respect,

contact and carcass to carcass contact.

Table (3): Total Staph. (log cfu/g) of Drip,

aureus were recorded by different

- Mohamed ef al,
(2010) isolated Staph. aureus from 80 sample

of fresh poultry meat in percentage of 47.5%
while the coagulase positive staph. aureus was
detected in 27.5 % of tested samples, The
obtained results revealed that the muscle had
the least count of staphylococcus which,
indicated that the microbial contamination was
from processing tool, equipments, human

Skin and Muscle of imported frozen broiler

(N=20):
Examined
imported frozen Drip Skin Muscle
chicken
GroupA 343:0.12 2.880.14 | 238013
GroupB 2.960.16 310013 | 282047
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Fig. (3): Total Staphylococcus counts of

imported frozen chicken

Salmonella

Salmonella failed to be isolated from

any of the examined samples of group A and
group B. These results were in agreement with
EL Nawawy ef al. (2012) who failed to isolate
Salmonella from imported & locally frozen
chickens. However, On the other hand, many
authors isolated Salmonella in

different percentages from frozen poultry
isolated

previous

including Norberg (1981) who

Salmonella from 1.2%
sample, kozacinski ef al. (20

Salmonellae from 10.53%

25

of frozen chicken
06) who isolated
of samples of
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frozen ground chicken. Willayat et al. (2006)
who recovered Salmonella spp from 4% of
samples of frozen chicken, Tessari ef al.
(2008) who recorded incidence 0.81 %o
Salmonella enteritidis from frozen chicken
and Moussa er al. (2010) who isolated
Salmonella from locally frozen chicken and
imported frozen chicken with incidence of
7.89% and 4.83%, respectively. The incidence
of Salmonella in chicken meat in different
countries was reported as 8.05 % in Egypt,
13.4% in France, 9.7% in Denmark, 6.8 % in
USA, 5% in west Germany and 3.43% in
Brazil (Safwat ef al. 1985)

Coliform and Escherichia coli

The results observed in table and fig.

(4) showed that the coliform counts (log cfw/g)
for the drip of examined imported frozen
broiler of group A ranged from 2 to 3.6 with
mean value 2.56+0.17 and those of group B
ranged from 2.0 to 3.7 with mean value
2.48+0.31. However, the coliform counts for
the skin of examined imported frozen broiler
of group A ranged from 2.0 to 3 with mean
value 2.3240.11 and those of skin of group B
ranged from 2 to 3.3 with mean value
2.46+0.204. Moreover, the coliform counts for
the muscle of examined imported frozen
broiler of group A ranged from2.6 to 2.8 with
mean value 2.72+0.12 and those of muscle of
group B were less than 2. Serological
examination revealed only 2 cases of E. coli
(E. coli poly (6) O: 169 and E. coli —ve poly 1
to poly 8. These two cases were isolated from
group A with incidence rate of 5% of E. coli
from imported frozen chicken. E coli was
isolated previously by many authors in
different rates. In this respect, Mansour
isiled B cozientc .ncken with incidence of
isolated str.ains wS e o WaS e
Incidence. raty O:rescgclnmdered'as untypable.
frozen chicken b e was isolated. from
y Tolba (2000). EL Nawawy
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et al. (2012) revealed that th‘C coliform coyp,
(MPN) of examined [rozen imported chickep
was 2 log/ g and that of locally frozen chickg,
§ log cfwg and the incidence of E. ¢q
% respectively. Hassan 2015)
total coliform count in frozey
carcasses  of 215 log  cfup
pathogenic E. coli could pg
isolated  from frozen chicken carcasses
samples with an incidence of 72% and the
identified strains of Enteropathogenic E. coj
from examined frozen chicken carcasses were
026:K60, 086:K61, Ol 19:K69, 0126:K7]
and 0124:K72. Lower incidence rates were

was |
was 12%, 107
recorded
chicken
furthermore,

recorded by Zaki (1994) who obtained
coliform count of 1.31 log cfu/g and E-colj
couldn’t be isolated from all of the examined
samples of skin and muscle. However, E. colj
0157: H 7 failed to be isolated from frozen
chicken by Ingham ef al. (2005) and
Hassouba ef al. (2007). The obtained data
could be concluded that the coliform and E.
coli species in frozen chicken may be
indicative of defective technique applied
during preparation, handling, processing and
storage lead to contamination with spoilage
and pathogenic microorganisms of faecal

origin.

Table (4) coliform (log cfu/g) of Drip, Skin
and Muscle of imported frozen broiler

(N=20).
Examined
imported Drip Skin Muscle
frozen chicken
Groupd 236017 2001 | <000 |
GroupB 2484031 2474020 272:0.1
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Fig. (4): Coliforms of imported frozen
chicken,

Proteus and Klebsiella

The date recorded in table( 5) showed that
Proteus mirabilis was isolatedfroms samples of
group A of examined frozen imported broiler (12.5
%), Proteus vulgariswas isolated from 1 sample (2.5
%) and Proteus mirabilis was isolated from 5
samples of group B (12.5 %). Proteus mirabilis was
isolated by EL Nawawy et ql, (2012)from 10% of
imported frozen chicken and 2 % of locally frozen
chicken. Klebsiella was isolated from only one
sample of group A (2.5 %), however, EL Nawawy
et al. (2012) previously isolated Klebsiella from 4%
of locally frozen chicken,

Table (5): Proteus and Klebsiella of Drip, Skin
and Muscle of imported frozen broiler (N=20).

Esamined
bmported frozen Microorganism No. %
chicken
Klebsiella | 0.5%
GroupA Proteus mirabilis 5 25%
Proteus vulgaris 1 0.5%
Group (B) Proteus mirabilis 5 25%
Conclusion:

From the obtained data it could be cc'mc-luded
that the presence of aerobic bactetia mdlc.ates
higher proportion of contamination, poor hyg1.611e
procedures during slaughter and possible
interruptions in the deep freezing process. The
coliform and E.Coli species in frozen chicken may
be indicative of defective technique applied during
preparation, handling, processing and storage lee}d
to contamination with spoilage and pathogenic
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