
PROTECTIVE EFFECT OF SOME  
DAIRY PRODUCTS ON FATTY LIVER DISEASE 

 
 

BY 
 

 

ZEINAB FAROUK ABD EL-SALAM MOHAMMED 
B. Sc. Agri. Sci. (Dairy Science), Fac. Agric., Cairo Uni., 2001 
M. Sc. Agri. Sci. (Dairy Science), Fac. Agric., Cairo Uni., 2011 

 
 
 

THESIS 
Submitted in Partial Fulfillment of the 

Requirements for the Degree of 

 

 

DOCTOR OF PHILOSOPHY 
 

In 
 

Agricultural Sciences 
(Dairy Science) 

 
 

Department of Dairy Science 
Faculty of Agriculture 

Cairo University 
EGYPT 

2018 





APPROVAL SHEET 
 
 

PROTECTIVE EFFECT OF SOME  
DAIRY PRODUCTS ON FATTY LIVER DISEASE 

 
 

Ph.D. Thesis 
In 

Agric. Sci. (Dairy Science) 
 

By 

ZEINAB FAROUK ABD EL-SALAM MOHAMMED 
B. Sc. Agri. Sci. (Dairy Science), Fac. Agric., Cairo Uni., 2001 
M. Sc. Agri. Sci. (Dairy Science), Fac. Agric., Cairo Uni., 2011 

 
 

APPROVAL COMMITTEE 
 

Dr. Mohammed Attia Mohran ………………………………………………... 
Professor of Dairy Science, Fac. Agric., Assuit University 
 
 
Dr. Fatma Mohammed Mahmoud Salama ……………………………... 
Professor of Dairy Science, Fac. Agric., Cairo University 
 
 
Dr. Mohammed El-Sayed El-Demerdash...………………………………. 
Head Researcher of Dairy Microbiology, Agriculture Research Center 
 
 
Dr. Mounir Mahmoud El-Abd ……………………...………………………… 
Professor of Dairy Science, Fac. Agric., Cairo University 
 
 

Date:    / 12 / 2018 





SUPERVISION SHEET 
 
 

PROTECTIVE EFFECT OF SOME  
DAIRY PRODUCTS ON FATTY LIVER DISEASE 

 
 

Ph.D. Thesis 
In 

Agric. Sci. (Dairy Science) 
 

By 

ZEINAB FAROUK ABD EL-SALAM MOHAMMED 
B. Sc. Agri. Sci. (Dairy Science), Fac. Agric., Cairo Uni., 2001 
M. Sc. Agri. Sci. (Dairy Science), Fac. Agric., Cairo Uni., 2011 

 
 

SUPERVISION COMMITTEE 
 
 

Dr. Mounir Mahmoud El-Abd 
Professor of Dairy Science, Fac. Agric., Cairo University 

 
 

Dr. Mahmoud Abdel-Hamid Mohammed 
Associate Professor of Dairy Science, Fac. Agric., Cairo University 

 
 

Dr. Mohamed El-Sayed El-Demerdash 
Head Researcher of Dairy Microbiology, Animal Production Research 

Institute, Agriculture Research Center 
  





DEDICATION 
 
 

I dedicate this work to my parents, sisters and 
brothers for all the support they lovely offered during 

my post-graduate studies. 
  





ACKNOWLEDGMENT 
 

I wish to express my sincere thanks, deepest gratitude and 
appreciation to Dr. Mounir Mahmoud El-Abd, Professor of Dairy 
Science, Faculty of Agriculture, Cairo University, for his 
suggestion the problem, supervision the whole work, moral 
support, continued assistance and guidance through the course of 
my study, and revision of the manuscript of this thesis.  
 

Sincere thanks are also due to Dr. Mahmoud Abdel-Hamid 
Mohammed, Associate Professor of Dairy Science, Faculty of 
Agriculture, Cairo University, for his supervision, efforts through 
the whole work, providing facilities, valuable suggestion, and 
plentiful advice during study. 
 

Special thanks to Dr. Mohamed El-Sayed El-Demerdash, 
Head Researcher of Dairy Microbiology, Animal Production 
Research Institute, Agriculture Research Center, for his 
supervision and plentiful advice to complete this work. 
 

Grateful appreciation is also extended to all staff members 
of the Dairy Science Department, Faculty of Agriculture, Cairo 
University. Also, I feel deeply grateful to my colleges in Animal 
Production Research, Agriculture Research Center. 

 
Special deep appreciation is given to my parents, my sisters 

and my brothers.  
  





Name of Candidate: Zeinab Farouk Abd El-Salam Mohammed      Degree: Ph.D. 
Title of Thesis: Protective Effect of Some Dairy Products on Fatty Liver Disease 
Supervisors: Dr. Mounir Mahmoud El-Abd  
                       Dr. Mahmoud Abdel-Hamid Mohammed 
                       Dr. Mohamed El-Sayed El-Demerdash 
Department: Dairy Science                                              Approval: 12 / 12 / 2018  

ABSTRACT 
Fatty liver disease is one of the most dominant chronic liver diseases that 

disperses among children with different ages' and adults. Non-alcoholic fatty 
liver disease (NAFLD) includes a wide spectrum of liver injury stages: 
steatosis, steatohepatitis, fibrosis, cirrhosis and hepatocellular carcinoma. No 
drugs can be used to treat NAFLD; only some clinical recommendations must 
be followed for management of NAFLD. Functional foods including fermented 
dairy products provide various healthy benefits in addition to their higher 
nutritional value. Therefore, the current study aimed to evaluate the protective 
effect of fermented camel milk (FCM) on progression of NAFLD induced by a 
high fat diet and high fructose syrup (HFDHFr) in rats. The present study 
included evaluation the effect of microencapsulation of some probiotic strains 
combined with or without plant extract on their viability under simulated 
gastrointestinal conditions (SGC) as well as the properties of the resultant FCM 
during storage at 4°C for 21 days. In addition to, evaluate the effect of the 
resultant FCM on different biochemical markers of rats' serum that feeding on 
HFDHFr, as well as histological examination. Results indicated that maximum 
probiotic counts were observed in the presence of 10% of beetroot extract or 
1% ginger extract in comparison to other concentrations. The highest survival 
rates were found in chitosan-coated beads after exposure to SGC. Significant 
differences were found concerning probiotic counts of different FCM. 
Regarding to the sensory evaluation, FCM containing microencapsulated 
probiotic with beetroot extract was the most favorable among all treatments. 
Moreover, oral administration of FCM containing microencapsulated probiotics 
with or without plant extract lowered liver enzymes, proinflammatory 
cytokines and oxidative stress markers as well as enhanced insulin sensitivity, 
lipid profile and antioxidants parameters in serum rats. Histopathological 
examination showed that the group that was given FCM containing 
microencapsulated probiotic with beetroot extract was the nearest to negative 
control group followed by the group of FCM containing microencapsulated 
probiotic with ginger extract. In contrast, oral administration of FCM 
containing microencapsulated probiotic with plant extract either beetroot or 
ginger showed markedly amelioration of NAFLD compared to HFDHFr group. 
Key Words: Microencapsulated probiotic, synbiotic, Ginger extract, Beetroot 
extract, Fermented camel milk, Fatty liver disease.  
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