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Abstract

The present study aimed to give an available, easy, safe and

effective solution to reduce bacterial load in post-slaughterhouse

contamination on the carcasses of broilers by applying the Hazard

Analysis Critical Control Point (HACCP) System at the Alkwietia

Poultry Company in Khartoum State.

Hazard Analysis Critical Control Points (HACCP) is a

well-accepted systematic program for identification and control of

microbiological hazards associated with poultry processing, and has been

applied to the poultry industry to improve microbiological quality of

broiler carcasses and reduce microbiological hazards from farm to

consumption. 

From five Critical Control Points (CCPs) on the broilers

processing line, seventy five samples were collected and examined

to determine bacterial contamination. 

The obtained results showed that the concerned bacteria were

determined in different operation (five CCPs) and sides (legs,

backs, breast) respectively, There were significant differences

between these operations and the sites (p<0.05). Whereas, in

Workers hands the TVCs were 1.3±0.02 and 1.4±0.01 log10 CFU

cm-2    ± Sd, in legs and breast sites respectively, with insignificant

difference (p>0.05).



iv

Bacteriological findings at each Critical Control Point (CCPs)

gave evidence that post-slaughter contaminations constituted

hazard, i.e. I detect in this study acceptable contamination, which

contained two types of bacterial genera, Salmonella, E. coli, that

affect the quality and safety of poultry meat produced commercially

at Khartoum State, in order to take safe and effective solution to

reduce bacterial load.



v

حةملخص الأطرو

لإعطاءاليتهدفالدراسةهذه السهلةالامنةالحلو المتاحةو الفعالةو ثلتقليلو التلو

مي ثو يجذبائحعلي،الذبحبعدالجر نقاطعند،المخاطرتحليلنظامتطبيقخلالمن،الفرار

كة،الحرجةالتحكم دانيةبالشر يتيةالسو مولايةفي،الكو .الخرطو

يج،تصنيعخطعلى(CCPs)الحرجةالتحكمنقاطخمسمن عينة75جمعتمالفرار

تم ثلتحديدفحصهاو ميالتلو ثو .الجر

نامجهو(HACCP)الحرجةالتحكمنقاطمخاطر السيطرةلتحديدبر الأخطارعلىو

جية لو بيو تبطةالميكرو اجنتجهيزالمر قد،الدو اجنصناعةعلىتطبيقهاتمو دةلتحسينالدو الجو

جية لو بيو الحدللذبائحالميكرو جيةالأخطارمنو لو بيو للاستهلاكالمزرعةمنالميكرو

أظهرت لتمالتيالنتائجو )مناطقالثلاثةو(CCPs)الخمسنقاطفيعليهاالحصو

الصدر،الظهر،الارجل الي،على(و كانتالتو المناطقالنقاطهذهبينكبيرةاختلافاتهناكو و

(p<0.05.)كانالعمالأيدي،عندحينفيTVCs) 1.3±0.02 1.4±0.01 log10

CFU cm-2 ± Sd)،اليعلىالصدروالارجلفي بينهاضئيلفارقمع،التو

(p>0.05.)

يا جدتالتيالبكتر يشكلالذبحبعدمامرحلةأنعلىدليلاأعطىحرجةنقطةكلفيو

دةعليخطرا سلامةجو مو اجنلحو في،الدو جدناالدراسةهذهو ثو لتلو علييحتويمقبو

عين يامننو نياالبكتر الايكولايالسلامو ثرانيمكنبحيث،و دةفيتؤ سلامةجو مو اجنلحو الدو

ياالمنتجة مبولايةتجار ليتبعلماذاالخرطو الفعالةالامنةالحلو .منهاللتقليلو



vi

Table of contents

Item No. Contents Page No.

1 Dedication i

2 Acknowledgments Ii

3 Abstract iii

4 Arabic abstract V

5 Table of contents Vi

6 Tables and Figures Ix

7 Introduction 1

1 Chapter  ONE Literature Review 5

1.1 History of the poultry farm in Sudan 5

1.2 Conception of quality and safety of poultry meat and HACCP: 6

1.3 History of HACCP 9

1.3 Principles of HACCP 10

1.3.1 Principle 1 10

1.3.2 Principle 2 10

1.3.3 Principle 3 10

1.3.4 Principle 4           10

1.3.5 Principle 5           10

1.3.6 Principle 6          10

1.3.7 Principle 7 10



vii

1.3.2 Advantage of HACCP 10

1.3.3 Application of HACCP 11

1.4 Bacteriology of Poultry Meat 12

1.5 Microbiology of poultry 13

1.6 Bacterial Genera involved in poultry meat 13

1.6.1 The genera of Gram-negative bacilli included 13

1.6.1.1 Escherichia 13

1.6.1.2 Klebsiella 14

1.6.1.3 Proteus 14

1.6.1.4 Pseudomonas 14

1.6.1.5 Salmonella 15

1.6.1.6 Shigella 16

1.6.2 The genera of the Gram-postive cocci 16

1.6.2.1 Staphyloccus 16

1.6.2.2 Streptococcus 17

1.6.3 The genera of Gram-postive bacilli 17

1.6.3.1 Campylobacter jejuni 17

1.6.3.2 Bacillus 18

1.6.3.3 Corynebacterium 19

1.6.3.4 Listeria monocytogenes 19

1.7 Sources of bacterial contamination of poultry meat 19

1.8  Poultry Meat Hygiene 22

1.9 Influence of processing on poultry 26

1.9.1 Pre-slaughter handling and transportation 26

1.9.2 Scalding 27

1.9.3 Defeathering 28



viii

1.9.4 Evisceration 29

1.9.5 Chilling 30

1.9.6 Post-chilling handling 32

2 Chapter Two Materials and Methods 33

2.1 Sampling Carcasses Surfaces of Broilers 33

2.2 Liquid Cultural media 37

2.2.1 Solid Cultural media 37

2.2.1.1 Nutrient agar 37

2.2.1.2 Blood agar 37

2.2.1.3 MacConkeys agar 38

2.2.1.4 Mannitol salt agar 38

2.3 Methodology of viable bacterial cell count 38

2.3.1 Serial dilutions 39

2.3.1.1 Lab 1.  Plating the serially diluted cells 40

2.3.1.2 Lab 2.  Counting colony forming units and calculating the amount

of bacteria in the original solution

40

2.4 Statistical Analysis 42

3 Chapter Three Results 43

4 Chapter Four Discussion 47

5 Conclusions 50

6 Recommendations 51

7 References 52

(vi)



ix

Tables and Figures

Table and

Figures No

Contents P a g e

No.

Table 1 Distribution of 75 samples collected from broilers

carcasses on processing line of Alkwietia Poultry

Company

35

Table 2 Calculation  of average  bacteria/ml Total viable

counts (log10 CFU cm-2)

41

Table 3 Comparison of mean total viable count of

bacteria (log10 CFU cm-2   ) ± Sd at different

operational points at different sites on

carcasses

44



x

Table 4 Type of Bacteria isolated from different operational

points  

46

Figure 1 Flow plant operations for processing of broilers at

Alkwietia Poultry  Company and including CCP

35


