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Abstract  

This study was conducted to isolate biosurfactant producing bacteria. Samples of 

crude oil and soil contaminated with hydrocarbons were collected from oil wells in 

Paleela Oil Field, South Kordufan, and from Adar, Northern Upper Nile state. Seven 

strains were isolated. These showed rich growth on nutrient agar medium. The 

isolated strains were identified by morphological feature and biochemical tests. The 

isolates were found belong to different genera of bacteria including: Bacillus, 

Pseudomonas and micrococcus. Only two strains named Bacillus subtilisand 

Pseudomonas aeruginosa, produced biosurfactant. To confirm the ability of isolates 

in biosurfactant production, haemolysis test, emulsification test, oil displacement test 

and drop collapsing test were conducted. These findings indicate that the biosurfactant 

produced by the isolates could be useful for bioremediation application. Further 

studies are needed to validate the result of the present study. 
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  المستخلص
  

من النفط الخام  اتعینالجمعت ,مواد المخفضة للتوتر السطحىلةلت ھذه الدراسة لعزل البكتیریاالمنتجریأج

الذي حقل بلیلة الذي یقع في جنوب كردفان ومن عدار  فىالملوثة بالمواد الھیدروكربونیة من آبار النفط لتربة وا

جار الا النمو الغني  في وسط اظھرت وقد .في  شمال منطقة أعالي النیل، وقد تم عزل سبعة سلالات یقع 

إلى  حیث وجدت تنتمى  لمورفولوجیة والكیمیائیة الحیویةالسلالات المعزولةبالاختبارات  ا تم التعرفعلى .ىالمغذ

لرقیقة والزائفة العصویة ا من تینلفقط سلا. ةوالمكورات الرقیقة الزائف ,العصویةجناس مختلفة من البكتیریا أ

مواد المخفضة لا عزولة على انتاجمللتأ كد من قدرة البكتیریا ال .مواد المخفضة للتوتر السطحىلاأنتجتالزنجاریة 

ԩاجریت بعض الاختبارات وھى التحلیل الدموى ، اختبار الاستحلاب ، واختبار ازاحة  النفط للتوتر السطح

التي تنتجھا البكتیریا المعزولة   السطحى مواد المخفضة للتوترلاھذه النتائج تشیر الى أن .وتجربة ھبوط الانھیار

وھناك حاجة الى المزید من الدراسات  .یمكن أن تكون مفیدة لتطبیق المعالجة البیولوجیة

  .للتحققمنصحةنتائجالدراسةالحالیة

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



VI 
 

  

TABLE OF CONTENTS  

Page NO Subject NO 

I  1  الایة 
II Dedication  2  
III Acknowledgement  3  
IV  Abstract  4  
V  5  المستخلص  
VI  Table of Contents  6  

  VIII  List of Tables  7  

VIII  List of Figures  8  

IX List of Abbreviations 9  

CHAPTER ONE  
INTRODUCTION AND LITERATURE REVIEW  

  
1 Introduction  1.1 
1  Rationale  1.1.1  
2 Research questions 1.1.2 

2 Objectives  1.1.3  
2  General objective 1.1.3.1  

2  Specific objectives 1.1.3.2  

2  Literature Review  1.2  

2  Petroleum 1.2.1  

2  Hydrocarbons components of crude oil 1.2.2  

3  Biosurfactants  1.2.3  

CHAPTER TWO  
MATERIALS AND METHODS   

  
5  Study design  2.1  

5  Type of study  2.1.1  

5  Study Area  2.1.2  

5  Duration of study  2.1.3 

5 Sample size  2.1.4  

5  Collection of samples  2.1.5  



VII 
 

5  Cultivation of the samples  2.2  

6  Bacterial identification  2.3  

6   Colonial morphology  2.3.1  

6   Gram stain  2.3.2  

6   Biochemical tests  2.4  

6   Catalase test  2.4.1 

6  Oxidase test  2.4.2  
  7 Nitrate Reduction test  2.4.3  

7  Citrate Utilization test    2.4.4  
7  Starch hydrolysis test    2.4.5  

7  Motility   2.4.6  
7  Digestion of casein  2.4.7  

8  API 20 E  2.4.8  
8  Growth in presence of sodium chloride   2.4.9  
8  Growth at various temperature  2.4.10  
8  Oil analysis   2.5  
9  Biosurfactant activity assays  2.6  
9  Haemolysis test  2.6.1  
9  Emulsification measurement 2.6.2  
9  Oil displacement test  2.6.3  
9  Drop collapse test  2.6.4  

10  Extraction of biosurfactants  2.6.5  
10  Growth of the biosurfactant-producing bacteria  2.6.5.1  
10  Extraction of the biosurfactants  2.6.5.2  
10 Biochemical characterization of biosurfactants  2.6.5.3  

CHAPTER THREE  
  RESULTS  

11  Isolation of biosurfactant bacteria  3.1  
11  Degradation percentage by weight  3.2  
11  Biosurfactant activity assays  3.3 
12  Extraction of biosurfactants 3.4  

 CHAPTER FOUR  
 DISCUSSION, CONCLUSION AND RECOMMENDATIONS 

20   Discussion  4  
21  Conclusion  4.1 

21  Recommendations  4.2 
22  References   



VIII 
 

26  Appendices    

LIST OF TABLES  

  

Page No Subject  NO 

13  Biochemical tests for identification Gram-negative bacteria  Table 1. 
14  Biochemical tests for identification Gram-positive bacteria  Table 2.  
15  Estimation of degradation percentage by weight (gm)  Table 3.  
16  Oil displacement activity, emulsification activity and drop 

collapsing test of culture supernatant   
  

Table 4.  

  

  

  

  

LIST OF FIGERS 

 

Page No  Subject NO 

17  Positive starch hydrolysis test  Figure 1.  
    17  Positive casein digestion test  Figure 2.  

18  The Emulsion form of all isolates  Figure 3.  

19  Biosurfacatant extraction using separation funnel  
  

Figure 4.  

  

  

  

  

  

  

  

  

  



IX 
 

  

List of Abbreviations  

 

Means  Abbreviations  NO 

Arginine Dihydrolase ADH  1 

Analytical Profile Index. API 20 E  2 

Centigrade °C  3 

Citrate utilization  CIT  4 

centimeter squared cm2  5  

Gelatinase  GEL  6  

Hydrochloric acid HCL 7  

Hydrogen sulfide  H2S  8  

Sulfuric acid  H2SO4 9  

Liter  L 10  

Lysine Decarboxylase  LDC  11  

Sodium Chloride  Na Cl 12 
Microliter  μl  13  

Ml liter  ml  14  

Ml meter  mm 15  

Ornithine Decarboxylase  ODC 16  

Potential of hydrogen  PH  17  

Round per minutes  rpm 18  

Thin layer chromatography  TLC  19  

Urease  URE  20  

VogesProskauer  VP  21  

 

 


