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SUMMARY

One hundred of random frozen chicken
carcasses were purchased from supermarkets in
Cairo  Governorate  for  bacteriological
examination. Standard methods were used to
anaerobic and aerobic

determine some

microorganisms.

Samples were classified into two groups (50 of
each). Group I was examined for anaerobes,
group II was frozen at -18°C for 1, 2, 3 months
then examined for aerobic bacteria. Isolates
from group I were C. sporogenes, C. perfringes
and C. sordelli with incidences of 15%, 12%
and 12%, respectively. While the mean value of
total bacterial counts were 0.21x10*+1.00 after
one month, 1.31x10°£5.97 after two months

and 0.2x10°+1.4 after three months of freezing
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with a reduction 98.60%, while the mean value

of Enterobacteriaceae

counts were l.4x10211.1, 0.71x10°+3.18 and
1.92x10+8.19 organisms/cm’ after freezing for

1, 2 and 3 months, respectively with a reduction
98.3%.

The incidence of Staphylococcus spp. were
60%, 70%, 20% and 16% after one month,
while it was 50%, 56%, 16% and 14% after 2
months and 44%, 48%, 14% and 12% after 3
months for neck skin samples, cloaca skin
swabs, muscles of thigh and breast. Salmonella
strains recovered from the examined samples
were 10%, 12%, 2% and zero%. Antibiogram
of antibiotic sensitivity of prevalenf isolates

were conducted. Application of decontaminant



as lactic acid 2% for 30 seconds reduced the

microbial populations to 92%.

Public health importance as well as improving
the quality of retailed frozen chicken carcasses

were discussed .

INTRODUCTION

Poultry meat is the most popular food product
worldwide. Several factors contribute to the
popularity of this product, of which sensory,
are most

dietary and economic values

important.

Poultry meat is one of the animal protein which
is less expensive because of strain selection for
growth potential and improve feed conversion

(Richardson and Mead, 1999).

Although poultry meat constitutes an excellent
source of high quality, easily prepared and
digested animal protein of the first class, which
contains all essential amino acids, many
vitamins and minerals which are necessary for
maintaining life and promoting growth yet, it is
liable types of

microorganisms and constitute the largest

to harbour different
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potential source of food borne gastroenteritis
(Pearson and Dutson, 1997 and Zahra, 2001).

Broilers are vulnerable to microbiological
stress while they are still alive due to the
intensive production methods. Furthermore,
large number of birds undergoing slaughter by
encourages the

of both

assembly-line  procedures
dissemination of microorganisms
quality and public health concern. Therefore,
deteriorative bacteria and food poisoning
organisms are often associated with frozen

chickens.

However, contamination of carcasses during
their processing is mainly with spoilage
organisms, presence of potentially pathogenic
microorganisms such as salmonella spp., E.
coli, Staphylococcus aureus and C. perfringens
are commonly occur (Davis and Board, 1988;

Cunningham, 1987 and Waldroup, 1996).

Therefore, during processing poultry carcasses
may become contaminated with both spoilage
and pathogenic microorganisms from fecal

material. Additional sources of microbial

contamination the tools,

of

are possibility

equipments, structural components the

facility, human contact, and carcass to carcass

contact (Huffman, 2002).



Traditional meat inspection procedures cannot
always assure that consumers will not be
exposed to infectious doses of meat borne
pathogens (Brown et al., 2000). The hygienic
condition of frozen chicken meats can be
assured only by the development of hazard
analysis critical control point (HACCP)
systems for frozen meat production processes.
Bacteriological analysis of carcass surface has
become an important source of information in
developing and implementing HACCP system

for poultry dressing operation.

So, the aim of this work to evaluate the
microbiological contaminant and try to improve

the quality of frozen chicken carcasses.

MATERIAL AND METHODS
Collection of samples:

A total of 100 random frozen chicken carcass

samples were purchased from different
markets in Cairo Governorate and transferred to
the laboratory in an ice bag without delay for

insection.
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Preparation of samples

Preparation of samples for anaerobic

cultivation:

Frozen carcasses were left on the bench for 2
hours for defrosting and thawing before
sampling. Fifty frozen chicken carcass samples
were examined from skin over thigh, and breast
and from neck skin and around cloaca skin

collected using swab and skin excision.

A pea-sized piece from each sample was

inoculated into tubes of freshly prepared

cooked meat broth in duplicate after

sterilization.

One tube was heated at 80°C for 10 minutes to
eliminate vegetative organisms while another
one left without heating. All tubes were

anaerobically incubated at 37°C for 48 hours.

A loopful from each tube was cultured onto
each 10% sheep blood agar plates with 200
pg/ml neomycin sulfate for heated and non-
heated tubes respectively. The plates were

anaerobically incubated at 37°C for 48 hours.



The growing surface colonies were picked up
in a pure form and inoculated into tubes of
freshly prepared cooked meat broth for

physical, morphological and cultural
identification according to Cruickshank et al.
(1975) and Finegold and Martin (1988). Typing
of C. perfringens isolates was done by the
intradermal inoculation test in guinea pigs
according to Oakley and Warrack (1953), total
anaerobic bacterial count was determined by
the

Cruickshank et al. (1975).

plate count technique according to
Preparation of samples for aerobic

cultivation (ICMSF, 1978):
Preparation of dilutions:

One ml of the original dilutions was transferred
to a sterile test tube containing 9 ml of sterile
peptone water (0.1%) to be diluted in a
sequential manner preparing ten fold sterile

dilution up to 10®; to cover the expected range

of samples contamination.

Bacteriological examination

Total aerobic bacterial count (APHA, 1984)
Enterobacteriaceae count (AOAC, 1990).
Staphylococcus aureus count (ICMSF, 1978).

Isolation of salmonella organisms (Koneman et
al., 1994).

Chemical

preparation:

decontaminant and their

Lactic acid: lactic 88% L-lactic acid (Elnasr
Phar. Co.) was diluted with sterile distilled

water to obtain a solution containing 2% lactic
acid (2.27 ml of 88% lactic acid + 97.93 ml
sterile distilled water).

Antibiogram of antibiotic sensitivity test of

prevalent

isolates (Long, 1974).

RESULTS
Table (1) Clostridial species recovered from skin and muscles of frozen chicken carcasses.
No.of | No.of ol . v . £ st
Samples examined - +ve A D APEE CREnES

s L L S T % e | % e 8

Neck skin 50 20 4 8 2 B 10 20 4 8
Cloaca skin swabs 50 25 6 12 2 4 12 24 5 10
Muscles of thigh 50 10 3 6 1 2 4 2 4
Muscles of breast 50 6 2 1 2 2 4 1 2
Total 200 61 15 30 6 12 28 56 12 24
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Table (2) Statistical analysis results of total bacterial counts/cm’ of frozen chicken carcasses after air freezing at -18°C

A

(n =50).
Duration of Aerobic bacteria Enterobacteriaceae
freezing Min. Max. Mean + SE Min. Max. Mean  S!
One month 2x10° 1x10* 0.21x10*1.0 3.0x10° 1.3x10° 1.4x10%+1
2 monthes 9.8x10° 3.78x10°  1.31x10°£5.97 1.05x10° 6.87x10° 0.71x10%+3
3 monthes 5.61x10° 9.73x10° 0.2x10°+1.4 5.31x10 1.9x10° 1.92x10+8
Reduction % 98.60% 98.30%

Table (3) Number and percentages of frozen chicken carcasses contaminated with Staphylococcus spp.

(n =50).
Duration of
; Neck skin samples Cloaca skin swabs Muscles of thigh | Muscles of breast
freezing
One month 30 (60%) 35 (70%) 10 (20%) 8 (16%)
2 months 25 (50%) 28 (56%) 8 (16%) 7 (14%) -
3 months 22 (44%) 24 (48%) 7 (14%) 6 (12%)

Table (4) Number and percentages of frozen chicken carcasses contaminated with Salmonella spp.

(n = 50).
Breast
Neck skin Cloaca swabs Thigh muscles
Sampling part muscles
No. % No. % No. % No. %
Salmonella 5 10% 6 12% 1 2% -

Table (5) Reduction percentages of bacterial count on the examined

chicken carcasses using lactic acid spray 2%.

Microorganisms Swabs Skin excision
Aerobic bacterial count 80.0% 75.0%
Enterobacteriacea 75% - 69%
Staph. spp. 90% 85%
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Table (6): Antibiogram of antibiotic sensitivity of prevalent isolates of aerobic and anaerobic organisms

C. perfringens Staphylococcus spp. Enterobacteriaceae Salmonella spp.
Antimicrobial
disc i @5) (20) 12)
R I S R I S R I S R I S
Chloramphenicol 0 0 15 20 5 - 3 2 15 2 - 10
0.0 0.0 100 80.0 20.0 - 15.0 10.0 75.0 17.0 B 83.0
Tetracycline 0 0 15 3 2 20 - 2 18 ] 2 5
0.0 0.0 100 12 8 80 - 10 90 41 18 41
Penicillin-G 0 0 15 4 3 18 5 5 10 2 2 8
0.0 0.0 100 16 12 72 25 25 50 18 18 64
Nitrofurantoin i 3 5 15 5 5 10 2 8 3 2 7
46 20.7 33.3 60 20 20 50 10 g b a5t 1w 59
Oxytetracycline 6 4 5 5 5 15 3 2 15 5 5 2
40 26 34 20 20 60 15 10 75 41 4] 18
Neomycin 91 3 3 10 5 10 6 2 12 4 3 ]
60 20 20 40 20 40 30 10 60 3 26 41
Erythromycin 12 3 0 3 1 21 10 B 6 2 7y 3
80 20 0 12 4 84 50 20 30 16 59 25
Ampicillin 10 3 2 18 2 5 e - 16 2 2 8
66 20 14 72 8 20 20 - 80 16 16 68

R.: resistant. I.: Intermediate. S.sensitive




DISCUSSION

Nowadays, poultry meat including frozen
chicken carcasses are considered to be the most
popular and  wholesome for  human
consumption than meat of other animal species

which affected with various diseases.

The results in table (1) illustrates frozen
chicken carcasses samples harbourd three
species of colostridial organisms which are C.
perfringenes, C. sporogenes and C. sordelli.
Thus, C. sporogenes represent the highest rate
of isolation followed by C. perfringenes and
then C. sordelli. Typing of C. perfringenes
type "A"
predominant than type "D" and non toxic

revealed that was the most
variants and lastly C. sordelli. It is of interest to
note the recovery rate of C. sporogenes which
was detected in 10, 12, 4 and 2 samples out of
20, 25, 10 and 6 positive isolates of neck skin,
cloaca skin swabs, muscles of thigh and
muscles of breast respectively, because this
organism is highly proteolytic and considered
to be the main cause of spoilage of poultry
products. These findings agree with those
obtained by McKay and Kumchy (1969). C.
sordelli was recorded in somewhat lower

incidence than C. sporogenes. On the other
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hand, C. perfringens type "A" superior to type
D (Table 1) which act as the main cause of food

poisoning in man.

As shown in table (2) it was noticed that
destructive effect of home freezing (-18°C) for
3 months on the surface flora of examined
chicken carcasses. Table (2) showed the
average and range of total aerobic bacterial
counts per cm® of surveyed carcasses skin
0.21x10* 1.0 and 2x10° to 1x10* CFU after
one month freezing; 1.31x10°+5.97 and 9.8x 10’
to 3.78x10* CFU after 2 month-freezing and
0.2x10°+1.4 and 5.61x10? to 9.73x10° CFU
after 3 months freezing. From - the
aforementioned results, it is evident that the
reduction in bacterial counts after freezing were
significant as well as during storage, total
aerobic bacteria counted to decrease, and the
major proportion of destroyed microorganism
on examined skin, caused by lethal effect of
freezing was recorded in the first reading (after
one month freezing) as the initial bacterial
counts (before freezing) were nearly reduced to
tenth, while the other two readings revealed a
least successive reductions of contaminating

aerobes. Therefore, a percentage of destroyed



bacteria by slow freezing, applied in this study

were commonly higher than that induced by

fast freezing. Also the estimated decrease
98.60%), were in agreement with that recorded
by Abu-Ruwaida et al. (1996) and Mahmoud et
al. (2007).

Concerning the change occurred in the counts
of Enterobacteriaceae organisms on the skin
surface by freezing as recorded in table (2)
values were sharply and gradually decrease to
be averaged by 1.4x10%+1.10, 0.71x10*+3.18
and 1.92x10+8.19 with the range of 3x10® to
1.3x10°, 1.05x10% to 6.87x10% and 5.31x10 to
1.9x10? organisms per cm?” of chicken carcasses
skin and muscles after freezing for 1, 2, 3
months respectively. At the end of frozen
(3 months),

contaminants of Enterobacteriaceae on fresh

storage period the initial
skin were reduced by 98.3% approximately. A

significant decrease in Enterobacteriaceae
counts on surveyed chicken skins by freezing
was agree with that reported by Bolder et al.

(1981).

Concerning the numbers and percentages of
skin samples of neck and cloacal swabs and
of thigh
Spp.
Staphylococcus spss. Can recognized in 30

muscles and breast with

Staphylococcus In table (3) were
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(60%), 35 (70%), 10 (20%) and 8 (16%) in
neck skin samples, cloacal skin swabs, muscle
of thigh and muscle of breast respectively in
first month frozen and 25 (50%), 28 (56%), 8
(16% and 7 (14%) after frozen storage for 2
months and 22 (44%), 24 (48%), 7 (14%) and 6

(12%) after frozen storage for 3 months.

The results in table (4) showed that salmonella
spp. were isolated from neck skin in 5 samples
(10%), 6 (12%), 1 (2%) and 0 (0.0%) from
neck skin, cloaca swabs, thigh and breast

muscles, respectively.

Spraying of chicken carcasses with 2% lactic
acid for 30 seconds (Table 5) reduce count and
percentage to 80% in swabs, 75% skin excision
in aerobic plate counts, 75% and 69% in
Enterobacteriaceae, 90% and 85% reduced
count percentage in Staphylococcus spp. and
92%, 86% reduction in count of coliforms

bacteria respectively.

This may be attributed to the difference in

methodology of sample collection with

subsanitation which has been reported by Greer
and Dilts (1992) and Mansour (2006).

Antibiogram of aerobic and anaerobic

pathogens could be variable from one place and



from case to another. This may be explained to

the wide use of chemotherapeutic drugs and the

variation in its use which may produce new
resistant forms. For this reason, one of the steps
in the treatment of aerobic and anaerobic
the use of

infection is the propriate

chemotherapeutic agent.

The kind of antibiotic should better be selected

on the basis of its sensitivity which could be

detected by laboratory examinations.

As shown in table (6) all tested isolates of C.
perfringens highly

chloramphenicol, tetracycline and penicillin G.

were sensitive  to

On the contrary, most of these isolates were
highly resistant to neomycin, erythromycin and
ampicillin, nearly similar observation have
been reported by Nessbakken and Varoden
(1973}, spp. were highly
sensitive G,

erythromycin and oxytetracycline while most

Staphylococcus

to tetracycline, penicillin

of these isolated were highly resistant to
chloramphenicol, ampicillin and nitrofurantoin.
Enterobacteriaceae spp. were highly sensitive
to chloramphenicol, tetracycline, ampicillin and
resistant to

oxytetracycline while highly

erythromycin, nitrofurantoin and moderate

resistant to neomycin. Salmonella spp. were
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highly sensitive to chloramphenicol, penicillin
G and ampicillin while moderate resistant to

tetracycline, oxytetracycline and neomycin.

Most of isolated bacteria could induce spoilage
of poultry meat while some of them responsible
for some cases of food poisoning, whereas, the
others were pathogenic for human and animals
(Buss, 1980 and ICMSF, 1980).

It could be concluded that microbial
colonization on frozen chicken carcasses
decontaminated by lactic acid 2% spray for 30
seconds and the number of aerobic and

anaerobic microorganism reduced by freezing.
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