
i 

Dedication  

This Research work is lovingly dedicated to our respective parents who have been 

my constant source of inspiration. They have given me the drive and discipline to 

tackle any task with intense and determination. Without their love and support this 

project would not have been made possible. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ii 

Acknowledgement 

Thanks to the merciful Almighty Allah for helping me and giving me strength 

and health to accomplish the work  

I would like to express my gratitude to all those who gave me the possibility to 

complete this thesis. And I am great fully thankful for their patience during the 

time of the research and their contribution.  

Those are as the following:  

Professor: Galal Eldin ElAzhari Mohammad 

Doctor : Ayman AL-sheikh 

Doctor: Hisham Ismail Seri 

Sudan University of Science and Technology - Faculty of Medical Laboratory 

Sciences 

Sudan University of Science and Technology - Faculty of Veterinary Medicine 

MMLSc: Ejlal Hassan Hamza Yassin 

 

 

 

 

 

 

 

 



iii 

List of Contents 

 Dedication ………………………………………………………………………….i 

Acknowledgement ……………………………………............................................ii 

List of Contents ………………………………………...........................................iii 

List of Tables ……………………………………………………………………..vii 

List of Figures ………………………………………...........................................viii 

Abstract ………………………………………………............................................ix 

Arabic Abstract …………………………………………………………………….x 

Chapter One: Introduction ………………………………………………………1 

1.1 Introduction ……………………………………………………………………2 

1.2 Rationale………………………………………………………………………..4 

1.3 Objectives………………………………………………………………………5 

Chapter Two: Literature Review……………………...........................................6 

2.1 Literature Review………………………………………………………………7 

2.1.1 Poultry Meat………………………………………………………………….7 

2.1.2 Characteristics of poultry meat……………………………………………….7 

2.1.3 Contamination of Poultry Meat………………………………………………8 

2.2 Food Safety………………………………………............................................11 

2.3 Aerobic Plate Count…………………………………………………………...12 

2.4 Effect of refrigeration temperature (4˚C) on bacteria ………………………...13 

2.5 Effect of freezing temperature (-18˚C) on bacteria …………………………..14 

2.6 The Organisms aerobically isolated from broiler meat……………………….16 

2.6.1 Staphylococcus spp.…………………………................................................16 



iv 

2.6.2 Streptococcus spp.…………………..............................................................17 

2.6.3 Listeria monocytogenes……………………………………..........................19 

2.6.4 Salmonella spp.…………………………………...........................................20 

2.6.5 Shigella spp. ………………………………………………………………...21 

2.6.6 Escherichia coli 0157 ………………………………………………………23 

2.6.7 Aeromonas spp.……………………………………………………………..25 

2.6.8 Pseudomonas spp.…………………………………………………………..26 

Chapter Three: Materials and methods ……………………………………….29 

3.1 Materials and methods ………………………………………………………..30 

3.1.1 Study design……………………………………...........................................30 

3.1.2 Type of study………………………………………………………………..30 

3.1.3 Study area………………………………………...........................................30 

3.1.4 Study duration……………………………………………………………….30 

3.2 Effect of chilling at 4ºC on Total Viable Count (TVC) of broiler meat………30 

3.2.1 Sampling…………………………………………………………………….30 

3.2.2 Total viable count  ………………………………………………………….31 

3.2.3 Isolation and identification of the isolates ………………………………….31 

3.3 Effect of freezing at -18˚C on Total Viable Count (TVC) of broiler meat…...31 

3.3.1 Sampling…………………………………………………………………….32 

3.3.2 Viable count…………………………………………………………………32 

3.4 Sterilization……………………………………………………………………32 

3.4.1 Sterilization of equipments………………………………………………….32 



v 

3.4.2 Sterilization of culture media and solution………………………………….33 

3.4.3 Sterilization by Flame……………………………………………………….33 

3.4.4 Disinfection…………………………………………………………………33 

3.5 Bacteriological Media……………………………............................................33 

3.5.1 Preparation of culture media………………………………………………...33 

3.5.1.1 Aerobic Plate Count Agar (Plate Count Agar M091 HiMEDIA)………...33 

3.5.1.2 Peptone Water (Peptone Water M028 HiMEDIA)……………………….34 

3.5.1.3Buffered Peptone Water (Buffered Peptone Water M614 HiMEDIA)……34 

3.5.1.4 Motility Medium…………………………………………………………..35 

3.5.2 Culturing and Purification of Cultures…………...........................................35 

3.5.3 Gram’s Stain Technique…………………………………………………….35 

3.5.4 Biochemical tests……………………………………………………………36 

3.5.4.1 Oxidase test………………………………………………………………..36 

3.5.4.2 Catalase Test………………………………………………………………36 

3.5.4.3 Oxidation/Fermentation test (O/F test)……………………………………36 

3.5.4.4 Sulfide-Indole-Motility (SIM) media……………………………………..37 

3.5.4.5 Indole test…………………………………………………………………38 

3.6 Statistical analysis……………………………………………………………..38 

Chapter Four: Results …………………………………………………………..39 

4.1 Results ………………………………………………………………………..40 

4.1.1 Viable Count…………………………………...............................................40  

Chapter Five: Discussion ……………………………………………………….48 



vi 

5.1 Discussion …………………………………………………………………….49 

5.2 Conclusion…………………………………………………………………….51 

5.3 Recommendations…………………………………………………………….51 

References………………………………………………………………………...52 

Appendix…………………………………………………………………………61 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vii 

List of Tables 

Table 1: The increase in total viable count of bacteria with increase in incubation 

time)……………………………………………………………………………….41 

Table 2: The results of statistical analysis of 10 broiler meat samples kept at -18˚ 

for five weeks……………………………………………………………………..41 

Table 3: The different types of bacteria isolated from broiler meat chilled at 4˚C 

for 3 days………………………………………………………………………….42 

Table 4: The different types of bacteria isolated from broiler meat frozen at -18˚C 

for 5 weeks………………………………………………………………………...45 

 

 

 

 

 

 

 

 

 

 

 

 

 



viii 

List of Figures 

Figure 1: Positive samples for each type of bacteria isolated from chilled broiler 

meat at 4˚C………………………………………………………...........................43 

Figure 2: The Percentage of each type of bacteria isolated from chilled broiler 

meat at 4˚C……………………………………………...........................................44 

Figure 3: The number of positive samples for each type of bacteria isolated from 

frozen broiler meat at -18˚C………………………………………………………46 

Figure 4: The Percentage of each type of bacteria isolated from frozen broiler meat 

at -18˚C……………………………………………………………………………47 

 

 

 

 

 

 

 

 

 

 

 

 

 



ix 

Abstract 

This study was conducted at Khartoum State . The study was designed to 

determine the effect of chilled temperature at 4˚C for 3 days and the freezing 

temperature at -18˚C for 5 weeks on the total viable count (TVC) of broiler meat. 

100 samples were collected from broiler neck meat . 50 samples were used to 

examine the effect of chilling temperature and 50 samples in group of 10 samples 

at freezing temperature .  

There was a significant increase in total viable count at 4˚C. There was no 

significant increase in total viable count at -18˚C.  

Out of the 50 chilled samples of broiler meat kept at 4˚C for three days, 16 

samples (32%) were positive to Pseudomonas spp., 12 samples (24%) were 

positive to Staphylococcus spp. , 7 samples (14%) were positive to Escherichia 

coli, 3 samples (6%) were positive to Shigella spp., 4 samples (8%) were positive 

to Streptococcus spp., 5 samples (10%) were positive to Salmonella spp. and 3 

samples (6%) were positive to Aeromonas spp.  

Out 0f the 10 frozen samples of broiler meats kept at -18˚C for five weeks, 17 

samples (34%) were positive to Pseudomonas spp.,13 samples (26%) were 

positive to Staphylococcus spp.,12 samples (24%) were positive to Escherichia 

coli, 5 samples (10%) were positive to Salmonella spp., and 3 samples (6%) were 

positive to Aeromonas spp. 
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ملخص البحث 

السودان ،  ىذا البحث كان الذدف منو تحديد أثر حرارة التبريد  جمهورية –ولاية الخرطوم – تمت ىذه الدراسة بمدينة الخرطوم 
 أسابيع على العدد الكلي للبكتيريا الذوائية الدعزولة من لحوم 5خلال  ( مئوية˚18-) أيام ودرجة حرارة التثليج 3خلال  (مئوية˚4)

 50 . مئوية ˚18-مئوية والمحفوظ في درجة حرارة ˚4 عينة تم جمعها من لحم رقبة الدجاج المحفوظ في درجة حرارة 100. الدجاج 
 عينات تم 10 لرموعات كل لرموعة مؤلفة من 5 عينة تم توزيعها إلى 50عينة تم استخدامها لدعرفة أثر درجة حرارة التبريد، و

   .استخدامها لدعرفة أثر درجة حرارة التثليج

 مئوية ، لم تكن ىناك زيادة معنوية في العدد البكتيري في درجة ˚4كانت ىناك زيادة معنوية في العدد البكتيري الكلي في درجة حرارة 
  . مئوية ˚ 18-حرارة 

%( 24) عينة 12، للزوائفكانت موجبة  (%32) عينة 16:  أيام 3مئوية لددة ˚4 عينة دجاج لزفوظة بدرجة حرارة 50من 
كانت موجبة  (%6) عينات 3، لإشريكية القولونيةكانت موجبة لـ (%14) عينات 7، للمكورات العنقودية كانت موجبة 

%( 6) عينات 3، لسالدونيلاكانت موجبة لـ (%10) عينات 5، لدكورات السبحية كانت موجبة لـ (%8) عينات 4، للشيغيليات
.  لغازيَّات كانت موجبة لـ

 عينة 13، لزوائفكانت موجبة لـ (%34) عينة 17:  أسابيع 5 مئوية لددة ˚18- عينات دجاج لزفوظة بدرجة حرارة 10من 
كانت  (%10) عينات 5 ، لإشريكية القولونيةكانت موجبة لـ (%24) عينة 12، للمكورات العنقودية كانت موجبة  (26%)

  .لغازيَّاتكانت موجبة لـ (%6) عينات 3 ، لسالدونيلاموجبة لـ

 

 

 

 

 

 

 


