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Abstract:  The bacteriological quality of broiler carcasses of the five main poultry slaughterhouses (SH) in 
Jordan during refrigeration storage was analyzed. The average initial and final counts after six days of 
storage at 4°C, of aerobic plate count (APC), psychrotrophs, Enterobacteriaceae, lactic acid bacteria and 
Staphylococcus aureus (expressed as log10CFU/g meat), were (5.5 and 7.3), (4.6 and 8.2), (4.3 and 5.7), (3.8 
and 4.6) and (3.1 and 4.1), respectively. These bacterial groups increased significantly (P≤0.05), but not 
uniformly during the storage period. The spoilage detection level (SDL) of samples from any of the five (SH) 
samples was apparent within the storage period when the APC and Psychrotrophic counts exceeded 7 log10 
CFU/g meat. The onset of spoilage time of broiler samples was found to be correlated negatively with the 
initial counts of APC and Psychrotrophs. The onset of spoilage of (SH B) with an initial count of 6.6 log10 
CFU/g was after 2 days where the onset of the spoilage of (SH A) with an initial count of 4.9 log10 CFU/g 
was after 6 days. As a result of this finding it is of most importance to practice effective sanitation measures 
to minimize the pathogenic and spoilage microbial contamination of the poultry carcasses during 
slaughtering, processing and handling. 

Key words: Broiler bacteriology, bacteriological quality, refrigerated storage, broiler shelf-life, Jordan 
slaughterhouses. 

INTRODUCTION 
Poultry meat is exposed to many types and variable numbers of microbial contaminants 
from various sources during slaughtering, transportation and handling before consumption.  
Some of those contaminants come from the native microbial flora of living birds while 
others come from cross contamination through processing (McMeekin and Thomas, 1979). 
The consumption of poorly processed poultry meat may be considered as a possible cause 
of human illness (Anonymous, 2000). The numbers and types of microorganisms and the 
temperature of storage primarily determine the shelf life of fresh food. Microorganisms 
responsible for the spoilage of poultry meat continue to multiply during refrigeration 
storage even at the recommended temperature of 4°C (ICMSF, 1986). Aerobic plate count 
(APC) has been used as a criterion for predicting shelf life of poultry. The psychrotrophic 
bacteria have been used as a general indicator of the potential shelf life of fresh chicken 
stored in refrigeration (Al-Mohizea et al., 1994). Gallo et al. (1988) stated that 
psychrotrophs that survive processing may grow during refrigerated storage to spoil 
broilers.  They added that Lactobacilli and Enterobacteriaceae represent a high proportion 
of freshly packaged broiler carcasses flora. The presence of Enterobacteriaceae and 
pathogenic Staphylococcus aureus in high numbers in food indicates the faulty handling 
and sanitation during processing. Enterobacteriaceae which includes intestinal pathogens 
is considered as an important bacterial group in food industry, it is widely accepted as an 
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indicator of fecal contamination (Robach, 1996). Some of its genera of intestinal pathogens 
may cause food poisoning (Zeitoun, et. al., 1994). S. aureus with large number can cause a 
severe food poisoning especially in poultry products (BAM, 2001; ICMSF, 1986) 

The present study was carried out to evaluate the bacteriological quality and shelf 
life of refrigerated broiler carcasses, representing the five main slaughterhouses sold in 
retail stores in Amman. 
 

MATERIALS AND METHODS 
 
Sampling 

Five of freshly slaughtered, eviscerated and chilled whole broiler carcasses 
(weighing 1.2-1.5 kg each), representing the main five poultry slaughterhouses in Jordan, 
were purchased on weekly base for five weeks. Shortly after batches were received by a 
large grocery store in Amman city, samples were transported to the laboratory in an ice 
box within 2hr for bacteriological analysis. After estimation the initial numbers, broilers 
were packaged in sterilized polyetheline bags and stored immediately in a refrigerator at 
4°C. Bacterial counts were performed at 2 days interval for six days. 
Preparation of samples for analysis 

Using sterilized tweezers, scalpels and boards, meat samples of approximately 50 g 
from five different and roughly distributed internal and external representative locations 
for each broiler carcass were aseptically cut and weighed.  Each meat sample was cut into 
smaller pieces and mixed well. Eleven gram samples were weighed out and placed in 
sterile stomacher bags. Ninety nine ml of 0.1% peptone water was added. Suspensions 
were homogenized by the stomacher for 2 min.  Serial decimal dilutions of up to 10-7 were 
prepared for bacterial analysis. 
Bacterial analysis 

The standard microbiological procedures, techniques and their references used to 
enumerate aerobic plate count (APC), Psychrotrophs, Enterobacteriaceae, lactic acid 
bacteria and S.aureus are listed in Table 1.   Results were expressed as log10 CFU/g poultry 
meat. The following equation (Capita et al., 2001) was used to convert the results from 
log10 CFU/ cm2 skin to log10 CFU/ g poultry meat, wherever it is needed: 

 
Log10 CFU/cm2 skin= log10 CFU/g-0.8171 
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Table 1. Techniques*, media and incubation conditions used to evaluate the bacterial 
content of broiler carcasses. 

*pour plate technique used, except for S.aureus spread plate technique was used. 
 
Spoilage observation 

Observation for the initiation of organoleptic spoilage was performed daily by the 
researchers. Spoilage detection level (SDL) was considered as detection of undesirable 
odor, changing of color and slime formation. 
Statistical analysis 
 Data were analyzed using statistical analysis system (SAS, 1987), Analysis of 
variance (ANOVA) with factorial design was applied to determine significant differences 
at (P≤0.05) between the five selected bacterial group's counts (log10 CFU/g poultry meat) 
of the five different brands during the 6 days refrigeration storage as sources of variation. 
Duncan Multiple Range Test using where the averages of the five selected bacterial groups' 
counts (log10 CFU/g poultry meat and storage time were also used as sources of variation. 
 

RESULTS AND DISCUSSION 
 
Bacteriological content of broiler carcasses 

The bacteriological contents of aerobic plate count (APC), psychrotrophs (P), 
Enterobacteriaceae (ENT), lactic acid bacteria (LAB) and Staphylococcus aureus of 
broiler carcasses representing the five main slaughterhouses in Amman are presented in 
Table 2. The grand averages and ranges expressed as log10 CFU/g meat of the initial 
counts, immediately after samples were collected  are 5.5 (range 4.9-6.6) (APC); 4.6 (range 
4.1-5.0) (P); 4.3 (range 3.8-4.7) (ENT); 3.8 (range 3.4-4.0) LAB; and 3.1 (range 2.6-4.0) S.
aureus. A gradual increase in the initial average counts during the 6 days refrigeration 
storage reaching a final average counts, in descending order, of 8.2 (P); 5.7 (ENT); 7.3 
(APC); S. aureus 4.1; and 4.6 (LAB), with generation times, in days, of 0.5, 1.3 ,1.7, 1.8, 
and 2.3, respectively. The correlation coefficient (Table 3) was positive for all bacterial 
groups (ranged between 0.78-1.00). It was found that as the numbers of spoilage bacterial 
groups (APC and psychrotrophs) increased to exceed 7.0 and 8.0 logs and the onset of 
organoleptic spoilage was apparent. 

Bacterial Groups Media (Oxoid Ltd.) Incubation References 
Aerobic plate count (APC) Plate count agar 35°C/ 48h APHA,1992 

Psychrotrophs Plate count agar  7°C/10 d APHA,1992 
Enterobacteriaceae Violet Red Bile Glucose Agar 35°C/22h  Mossel et al., 1995; 

Szabo, 1997 
Lactic acid bacteria 

(LAB) 
De Man Rogosa Sharpe Agar 35°C/48 h DeMan et al.,1960; 

BAM, 2001 
S. aureus Baired –Parker Agar With Egg 

Yolk Emulsion Supplement 
35°C/32h Mossel et al., 1995; 

BAM, 2001 
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Table 2. Average of bacterial counts (log10/g meat) of five brands of broiler carcasses 
stored in a refrigerator at (~4°C) for 6 days. 

Brand Microorganism Day
A B C D E Average G.T. 

0 54.9 16.6 235.4 25.5 2345.1 5.5b -- 
2 5.8 7.8* 6.3 6.5 6.0 6.5ab 0.60 
4 6.3 8.6 6.9 7.0* 6.6 7.1a 1.00 

Aerobic Plate 
Count 

6 346.6* 18.9 27.3* 237.3* 2346.9* 7.3a 3.00 
0 344.1 15.0 124.7 1234.6 12344.5 4.6d -- 
2 5.6 6.4 6.0 6.1 6.0 6.0c 0.43 
4 6.4 7.9 6.9 7.2 7.2 7.1b 0.55 

Psychrotrophs 

6 347.5 19.1 238.0 2347.9 28.3 8.2a 0.55 
0 43.8 14.7 124.6 1234.4 2344.2 4.3c -- 
2 4.5 5.4 5.1 4.9 4.7 4.9b 1.00 
4 4.8 5.9 5.5 5.4 5.1 5.3ab 1.50 

Enterobacteriaceae

6 45.1 16.4 25.8 235.8 2345.6 5.7a 1.50 
0 343.4 14.0 123.9 12343.7 1233.8 3.8b -- 
2 3.3 3.9 3.9 3.7 3.6 3.7b 0.00 
4 3.7 4.4 4.2 4.2 3.7 4.0b 2.01 

Lactic Acid 
Bacteria 

6 344.2 14.8 124.7 1234.7 12344.5 4.6a 1.00 
0 2342.6 14.0 23.0 232.9 2342.9 3.1b -- 
2 2.8 4.4 3.3 3.2 3.2 3.4ab 2.01 
4 3.1 5.0 3.6 3.6 3.6 3.8ab 1.50 S. aureus 
6 43.4 15.3 24.0 234.0 2343.8 4.1a 2.01 

Apparent organoleptic spoilage after 6 days.*
G.T. Generation time (day) 
(abcd) Means in the same column, with different subscripts are significantly (P≤0.05)
different. 
(1234) Means in the same raw, with different numbers are significantly (P≤0.05) different. 
 
Table 3.  Correlation analysis (Pearson correlation coefficients ranges between -1 and 

+1) of the grand average counts (Log10/ g meat) of five bacterial groups of the 
five brand carcasses, stored under refrigeration at 40C for 6 days. 

Microorganism APC Psychrotrophs Enterob. LAB S. aureus 
Aerobic Plate Count 1.00 0.98 0.98 0.89 0.96 
Psychrotrophs 0.98 1.00 1.00 0.88 0.99 
Enterobacteriaceae 0.98 1.00 1.00 0.89 1.00 
Lactic Acid Bacteria 0.78 0.88 0.89 1.00 0.91 
S. aureus 0.96 0.99 1.00 0.91 1.00 
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Al-Mohizea et al. (1994) in their study in Saudi Arabia reported that the averages 
of APC in 21 poultry meat samples were 5.5 logs /cm2 (range between 3.8-5.6 logs). The 
average APC in broiler meat reported in a study in Kuwait was 6.6 logs CFU/g (Abu-
Ruwaida et al., 1994) and in Tunnis was 6.1 logs CFU/g (Fliss et al., 1991). The results of 
the last two studies were significantly exceeded the counts of this study as well as the 
studies conducted in Spain (Capita et al., 2002 and Mead, G., 1976), where the APC 
ranged between log10 4.4-5.3 CFU/g broiler meat. 

Psychrotrophs counts of all broiler samples increased significantly with 3.6 log 
differences between the initial and the final counts during 6 days refrigeration storage. 
After the 6 days refrigeration storage the average reached log10 8.3 CFU/g, a level 
exceeded the spoilage criteria numbers. Psychrotrophs survive processing may multiply 
during cold storage and cause spoilage of fresh poultry carcasses (Hinton et al., 2004). 

The result in Table 1 shows that the relative increase in final (APC) and (P) counts 
in poultry meat during cold storage is proportional to their initial numbers (as it is shown in 
brand A and brand B). The required time to reach the detectable organoleptic spoilage and 
to reach the APC or psychotropic level of spoilage >7.0 log10 CFU/g was found to be 
shorter. Samples of brand A show the lowest initial and final counts of APC, thus showed 
the longest period (after 6 days) for the onset of spoilage and the opposite is true for brand 
B (the onset of their broiler spoilage was after 2 days) (Fig. 1).  Barnes (1976) stated in a 
previous study that the higher the initial counts of APC and psychrotrophs on the carcass 
surface at the end of poultry meat processing, the shorter the shelf life of the product. The 
criteria of the spoilage properties are off odor, discoloration and slime formation of the 
carcasses. 

The result of this study showed lower psychrotrophic counts than what was 
reported by Capita et al. (2001) and Al-Mohizea et al. (1994). On the other hand, the 
(ENT) count was significantly higher (log10 2.6-3.5 than that of Capita et al. (2002) and 
slightly lower S. aureus count than that found by Capita et al. (2001) (log10 3.67/g) and 
Abu-Ruwaida et al. (1994) (log10 4.1/g). The relatively shorter generation time of (ENT) 
found in this study may be behind the ability of some genera or species of this family to 
grow at low temperatures. 

The variation among the 5 bacterial groups of APC, psychrotrophs, 
Enterobacteriaceae, LAB and S. aureus of the five brands processed in different 
slaughterhouses in Jordan, was probably due to the differences in the sources, number and 
types of microbial contamination during processing and handling. In addition, sampling 
time can also affect the levels of microorganisms recovered from broiler carcasses of 
slaughter plants (White et al., 2004). 
 

CONCLUSION 
The results of this study show that, except for the broilers of slaughterhouse No. A, both 
the initial and final (after 6d) bacterial content of carcasses from other four slaughterhouses 
were higher than the standards recommended by several agencies.  More effective 
sanitation practices during poultry processing and handling before marketing are needed. 
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Figure 1 . Aerobic  plate count  (APC) ( log cfu/ gm) of brands A& B of poultry  carcasses 
 (average of 5 weekly experiments) during 6 days refrigeration storage. 
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