
 

 

 بسم الله الرحمن الرحيم

Sudan University of Science and Technology  

College o Graduate Studies 

 

STUDY ON CONTROLLING BACTERIAL 

HAZARD IN RAW MILK    

 البكتيرية للبن الخام رلتحكم في الأخطالدراسة 
By 

MOHAMED AHMED MOHAMED EL TAHIR 

 
BSc. Animal Production (2005) College of Vet. Med. And Animal 

Production. Sudan University of Science and Technology  
 

A 
Dissertation Submitted in partial fulfillment of the requirements 

for the degree of Master of Science (M.Sc.) in Tropical Animal 

Production  
 

Supervisor 

Dr. Osman Ahmed Osman 

College  of Veterinary Medicine and Animal Production 

Agust, 2007 



 ii 

 
 
 

 

 

 

 

 

 

DEDICATION  

 

 

 

  

         

Fathers, brothers,teachers and colleuges 

 

                

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 iii 

 

 

 

 

 

 

TABLE   OF   CONTENTS 

                   Item Page 

DEDICATION II 

Table of contents III 

List of Tables VII 

List of Figures VIII 

List of Abbreviations IX 

Acknowledgements X 

Abstract XI 

 XII ملخص البحث

Chapter One 

INTRODUCTION 

 

1 

 

CHAPTER Two 

LITERATURE REVIEW 

 

 

2 

2.1. Milk importance.  2 

2.1.1. The milk hygiene in the Sudan. 
2 

2.1.2. Sudanese Standards for Milk. 
3 

2.2. HACCP system. 
3 

2.2.1. HACCP history. 
3 

2.2.2. HACCP principles. 
4 

2.2.3. HACCP team. 
4 

2.2.4. HACCP plan. 
5 

2.3. Hazards. 
5 

2.3.1 Hazard types.  
5 

2.3.1.1 Biological hazards. 
5 

2.3.1.2. Chemical hazards. 
5 



 iv 

2.3.1.3. Physical l hazards. 
5 

2.3.2. Critical control points determination. 
6 

2. 3.2.1.control point (cp). 
6 

2. 3.2.2.Critical control points(ccps). 
6 

2.3.3. Hazards in milk. 
6 

2.3.3.1. Biological hazards. 
6 

2.3.3.1.1 Bacterial hazards  
6 

2.3.3.2. Chemical Hazard. 
7 

2.3.3.2.1. Antibiotic residues. 
7 

2.3.3.2.2. Heavy metals. 8 

CHAPTER THREE 

MATERIALS AND METHODS 
9 

3.1. Material. 
9 

3.1.1. Source of milk samples. 
9 

3.1.1.1. Farm samples. 
9 

3.1.1.2. Sales point's samples.   
9 

3.1.1.3. End consumer samples. 
9 

3.1.2. Cultures media used. 
10 

3.1.2.1. Solid media. 
10 

3.1.2.1.1. Plate count agar(P.C.A) 
10 

3.1.2.1.2. Baird-barker agar medium. 
10 

3.1.2.1.3. Violet red bile lactose (VRBL) agar. 
11 

3.1.2.1.4. Xylose Lysine Deoxy Chlorate (XLD) agar. 
11 

3.1.2.1.5. Bismoth sulphate. 
12 

3.12.1.6. Nutrient agar. 
12 

3.1.2.1.7. Triple sugar /iron (TSI) agar. 
12 



 v 

3.1.2.1.8. Urea agar. 
13 

3.1.2.1.9. Levines Enosin Methylene Blue (L.E.M.B) agar. 
13 

3.1.2.2 Liquid media. 
14 

3.1.2.2.1 Brain-heart infusion broth. 
14 

3.1.2.2.2. Lauryl Tryptose (L.T) agar. 
14 

3.1.2.2.3. Brilliant green bile (B.G.B) broth. 
14 

3.1.2.2.4. E.C media. 
15 

3.1.2.2.5. Peptone water. 
15 

3.1.2.2.6. Muller-Kauffman Tetraionate (M.K.T.T) broth. 
15 

3.1.2.3. Buffer and reagent. 
16 

3.1.2.3.1 Phosphate –buffer. 
16 

3.1.2.3.2. Buffer pepton water. 
16 

3.1.2.3.3. Kovacs reagent. 
16 

3.2. Methods. 
17 

3.2.1. Glass-ware sterilization. 
17 

3.2.2. Preparation of serial dilution. 
17 

3.2.3. Microbiological examination of milk sample. 
17 

3.2.3.1. Aerobic plate count (A.P.C). 
17 

3.2.3.2. Coagulase positive staph count. 
17 

3.2.3.3. Coliform group count. 
18 

3.2.3.4. Escherichia -coli detection. 
18 

3.2.3.5. Salmonella detection. 
18 

3.2.4. Statistical methods. 
19 

CHAPTER Four 

RESULTS AND  DISCUSSION  
20 

4.1 Results  
20 



 vi 

4.1.1 The bacterial count in three milk sources. 

 
20 

4.1.1.1 Aerobic plate count (A.P.C). 
20 

4.1.1.2. Coagulase Positive Staph count. 
20 

4.1.1.3. Coliform count. 
21 

4.1.1.4 E-coli detection in three milk sources.   
22 

4.1.1.5 Salmonella detection in three milk sources.  

 
23 

4.2 Discussion   
24 

CHAPTER FIVE 

CONCLUSION AND RECOMMENDATIONS 
26 

5.1 Conclusions. 26 

5.2 Recommendations. 26 

REFERENCE 
27 

APPENDEXES 
33 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 vii 

 

List of Tables 

 

Table   No.                                                        Subject Page 

1 
Comparisons of (A .P .C) count of raw milk samples from farms, sales 

points and end consumer. 
 

20 

2 
Comparison of coagulase Positive staph count in samples of raw milk 

form farms, sales points and end consumer. 
 

20 

3 
Comparison of Coliform count in samples of raw milk form farms, sales points 

and end consumer. 
21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 viii 

List of Figures 

 

Figure   No.                                                  Subject Page 

1 
Comparison in the presence of E. coli  in the three sources 22 

2 
Comparison in the presence of salmonella  in the three sources 23 

 

 

 

 

 



 ix 

 

 

List of Abbreviation 

 
 Hazard Analysis & Critical Control Points HACCP 

Food and Drug Administration  FDA 

International Commission of Microbiological Specification  for Foods ICMSF 

Critical Control Points CCPs 

Control Point CP 

World Health Organization WHO 

Food Agriculture Organization FAO 

Violet Red Bile Lactose VRBL 

Xylose Lysine Deoxy Chlorate XLD 

Triple Sugar /Iron TSI 

Levines Enosin Methylene Blue L.E.M.B 

Lauryl Tryptose L.T 

Brilliant Green Bile B.G.B 

Muller-Kauffman Tetraionate M.K.T.T 

Aerobic Plate Count A.P.C 

Plat Count Agar P.C.A 

.Statistical Package for Social Science SPSS 

International Organization for Standardization ISO 

Sudanese Standards& Metrology Organization SSMO 

Food Safety and Inspection Service   FISIS 

National Advisory Committee on Microbiological Criteria for Food NACMCF 

 

 

 

 

 

 

 

 

 

 



 x 

                                   ACKNOWLEDGEMENTS 

  

 

I wish to express my thanks and deep gratitude to my supervisors.  Dr. Osman. A. 

Osman Sudanese Standard and Metrology Organization (SSMO), Standards 

Department for his encouragement and utmost care. 

 

           I am grateful to Dr Mohamed Tageldeen Head Dept/animal production for 

his assistance throughout this work. Thanks are also extended to all National 

Health Lab members are especially Prof /Zohoor Hamid and Nemat (lab 

Technician) for their un limited help.   

 

          Last but not least, my unlimited thanks to all who helped me throughout 

this work in a way or another. 

 



 xi 

ABSTRACT 

   This study was conducted to investigate the bacterial hazards in milk samples 

collected randomly from different sources. Forty bovine milk samples were collected from 

different areas in Khartoum state; nine samples from different farms, nineteen samples   were 

collected from different areas of sales points and 12 samples from different end consumers. 

Aerobic plate count (A.P.C), Coagulase positive staph count and Coliform group count were 

investigated. Also the presence of E-coli and Salmonella was detected. For the (A.P.C), 

Coagulase positive staph and Coliform group count no significant differences were observed in 

all milk samples collected from the three sources.   The milk samples collected from the three 

sources showed 17.5% (+ve) and 82.5% (-ve) when detected for E. coli. The milk samples 

collected from farm showed that 11.1 %( +ve) and 88.9%(-ve). Samples collected from sales 

point showed 21.1% (+ve) and 78.9% (-ve). While the samples collected from the end 

consumer showed 16.7 %( +ve) and 83.3% (-ve). The milk samples collected from the three 

sources revealed non significant (P>0.05) variation for the presence of E. coli. All samples 

collected from the three sources showed 4.5% salmonella and 59.5%(-ve). Farms samples 

showed 11.1% and 88.9% (-ve).    The samples of milk collected from sales point showed 

21.1% and 78.9%(-ve) salmonella .While the end consumer samples    showed 8.3% and 91.7% 

(-ve) salmonella present absent.  

On the other hand there were obvious differences in the minimum and the maximum values in 

the (A.P.C) and Coagulase positive staph. count. That indicates the degree of cleanness in the 

milking system, water and equipment used. The study recommended highlighting  on HACCP 

system and more workshops  are needed, also further efforts is needed for perfect management 

system especially the transportation and distribution from farm to consumer, The study 

recommended the decision maker to take action for controlling hazards in row milk especially 

bacterial hazards.  
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 ملخص البحث
 

 

 

مّّ  لح م فم   ّخحيفةّصمردر جّعم  ّم   عينمة  ييمب بىمر  اربعمن  فم بكحيريمة رمي الأخطمرر الهذه الدراسة صم
بينّمر ن  ّخحيفمة نىمرط بيمع ة، حسمع عرمرع عينمة جّعم  ّم ّخحيفمّ  ّزارع  جّع  نلاية الخرطنم، حسع عينر 

 الانا يمممممةالكيمممممب ليبكحريمممممر العمممممدد  حمممممم الح ىممممم  ّممممم .ّسمممممحايكب اليمممممب  النامممممر ب  عينمممممة ّممممم  نرعرمممممرجّعممممم  ا 
لا حنجمد .الارريرير الىنلننيه نالسمرلّننا حم اخحبرر نجندكذلك  .الىنلننية الّجّنعةعد حم ن الإسحرفيينكنكس ن 

كممملا الاخحبمممررا  الحمممب اجريممم  عيمممب عينمممر  ال ييمممب الحمممب جّعممم  ّممم  الّصمممردر فمممب   ا  اخحافمممر  ّعننيمممه
عممد الكيمم  ليبكحريممر فممب كمما ّمم  ال ناضمم ة فمم  ال ممدم الأدنممب نال ممدم الأ صممب ليىمميم اخحافممر هنممرك ن الّخحيفممه 
كممذلك  .م الإدارع فمم  ّصممردر اليممب  المم ا ن ممد عممزي هممذاالاخحاف لاخممحاف ن مم الإسممحرفيينكنكسالانا يممة ن 

 سمرلبه عنمد اخحبمرر الارريرمير% 5.71ّنجبمه ن%5.71ا ارع عينر  اليب  الّجّنعمه ّم  الّصمردر الم ا  
العينمممر    أ امممر سمممرلبه كّمممر % 5578نّنجبمممه % 5575 الّزرعمممةّممم   ةالعينمممر  الّجّنعممم  أ امممر  ،كمممنلا 

ّمم  الّسممحايك   اممرع العينممر  الّجّنعممهبينّممر ا، سممرلبه% 578.ّنجبممه ن% 575.ّمم  نىممرط البيممع  الّجّنعممة
العينممر  الّجّنعممه ّمم  ال ا ممه ّصممردر لممم ح اممر اخحافممر ّعننيممر  سممرلبه 5878%ّنجبممه ن .5.7%الناممر ب 
% 571كلا العينر  الّجّنعة ّ  ال ا مة ّصمردر أ امر   .لاخحبرر نجند الارريرير كنلا (p>0.05) عند 
نأ اممر   سمرلبه 5578%ن  5575%أ اممر  عينمر  الّزرعممة . لإخحبمرر نجممند السمرلّننيا سمرلبه%  1871ن

عنممد تخحبمرر الح ىمم  ّم  نجممند السمرلّننيا باممر، بينّمر أ اممر   سمرلبه %578.ن  575.%عينمر  نىمرط البيممع 
الاخمممحاف  عمممزي .لإخحبمممرر السمممرلّننياسمممرلبه  %.857ن % 578العينمممر  الّمممرخنذع ّممم  الّسمممحايك النامممر   

  ليبكحريمممر الانا يمممة نالإسممحرفيينكنكس نهمممذا ي عمممز  لدرجمممة العييممر نالمممدنير لكممماد ّممم  العممد الكيمممالناضممف فممم  الىممميم 
أنص  الدراسمة بحسمييط الضمنء عيم  ن مرم الاسمب نكمذلك .الن رفة نن م ال ابة نالّرء نالّعدا  الّسحخدّة

الّزيد ّ  نرش العّلا نكذلك بذلا الّزيد ّ  الجاد لح سي  ن رم الإدارع خرصمة النىملا نالحمدانلا ّم  الّزرعمة 
الناممر  ، نكممذلك أنصمم  الدراسممة ليّخحصممي  نصممنرع الىممرار لأخممذ حممدابير نحفعيمملا الّناصممفر   تلمم  الّسممحايك

 .نحطبيىار ليح كم ف  أخطرر اليب  الخرم خرصة البكحيرية ّنار
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