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choline is considered an essential nutrient in humans, choline 

deficiency can lead to liver impairment. 
 

Choline is needed to properly transport fat from the liver to cells 

throughout the body. A benefit of choline is cleaning the liver 

because choline is partially responsible for keeping the liver clear 

from fat build-up that can accumulate and cause harm.  
 

choline is required for the proper metabolism of fats. In the liver, 

fat and cholesterol are packaged into lipoproteins called very low-

density lipoproteins (VLDL) for transport through the blood to 

tissues that require them. Phosphatidylcholine is a required 

component of (VLDL) particles. Without adequate 

phosphatidylcholine, fat and cholesterol accumulate in the liver. 

 

In people who have low levels of choline present within their body, 

some studies have found that they are more at risk for experiencing 

liver damage and even liver failure. 

https://draxe.com/liver-cleanse/


Choline is a nutrient found in many food sources, including 
milk, liver, eggs, peanuts, soybeans, beef ,cauliflower, whole 

wheat bread, and cabbage.  

Adequate Intake levels for choline: males 14 years and older (550 mg) 

and females 19 years and older (425 mg).  

Prevention of liver damage was the main criterion used in establishment 

of these recommended level. 



Wheat and bread are important parts in people food in 
many countries, and when bread is made from whole 

grains, only lack of few essential nutrients occurs.  

Whole grains are rich in many components, including 
dietary fiber, starch, fat, antioxidant nutrients, 

minerals, vitamin, lignans and phenolic compounds, 
all of which have been linked to reduced risk of 

chronic diseases.  

Most of the components are found in the germ and 
bran which are reduced in the grain refining process  





This work was carried out 

to: 

 Determine the organoleptic 
evaluation of supplemented bread 
with different levels of choline as 

compared to control sample.  



 Determine the diet that is containing 
different levels of choline also 

supplemented bread with the same 
different levels on: 

1. food intake 

2. body weight gain and liver weight to 
body weight %. 

3. Serum Lipid fraction 

4. Serum Liver function 

in chronic liver disease in rats. 





72 Rats 

First Main Group 

12 Rats 

Second Main Group 

60 Rats 

The first main group  

Fed on basal diet.  
fed on basal diet  

containing bread  



The second main group  

divided into 10 sub-groups (N = 6) rats  

as a “chronic liver disease rats” as the following: 

 The first subgroup fed on basal diet 

 “control positive”. 

 The second subgroup fed on basal diet 

 containing un-supplemented bread 

 “control positive”. 



 The treatments subgroup fed on basal diet  

+  

(¼%, ½%, 1% and 1.5%)  

choline chloride. 

 The others subgroup fed on basal diet containing  

supplemented bread which provide the diet with  

(¼%, ½%, 1% and 1.5%)  

choline chloride. 



Processing procedures : 

Supplemented bread with different level of choline. 

Bread was supplemented with different levels of choline 
chloride powder {¼% (15 gm), ½% (30 gm), 1% (60 gm) and 
1.5 % (90 gm)} and on account the flour it.  

Oragnoleptic evaluation : 
• A number of 20 judges were asked to evaluate taste, 

appearance, external and internal color, flavor, 
hardness, crumb volume and highest according to 
the following judging scale: 

  

    
    
    

      

17 – 20 Excellent 

13 – 16 Very good 

9 – 12  Good  

5 – 8 Fair 

   0 – 4   Poor  





Organoleptic evaluation of supplemented bread with 

choline chloride as compared with control sample  

Sup. bread 

with 1.5% 

choline 

Mean ± SD 

Sup. bread 

with 1% 

choline 

Mean ± SD 

Sup. bread 

with ½% 

choline 

Mean ± SD 

Sup. bread 

with ¼% 

choline 

Mean ± SD 

Control 

Mean ± SD 

                   Types 

 

 

characteristics 

16.000 A 

± 1.563 

16.500 A 

± 2.799 

17.400 A 

± 1.174 

16.900 A 

± 1.100 

17.400 A 

± 0..843 

Appearance        

(20) 

11.900 C 

± 1.101 

12.600 C 

± 1.838 

13.700 AB 

± 1.160 

12.800 BC 

± 0.422 

14.100 A 

± 0.838 
External color    (15) 

13.200 A 

± 1.476 

13.000 A 

± 1.633 

14.100 A 

± 0.738 

12.600 B 

± 0.516 

13.200 A 

± 1.230 
Internal color     (15) 

11.900C 

± 1.449 

12.600BC 

± 1.647 

13.300 AB 

± 0.483 

13.500 B 

± 1.354 

14.100A 

± 0.838 
Taste                   (15) 

3.500 B 

± 0.527 

3.300 B 

± 0.483 

3.700 B 

± 0.483 

4.300 A 

± 0.823 

4.700 A 

± 0.483 
Flavor                  (5) 

7.100 A 

± 1.969 

7.300 A 

± 1.636 

7.700 A 

± 1.160 

7.500 A 

± 1.509 

8.300 A 

± 1.636 
Hardness            (10) 

7.200 A 

± 1.316 

7.100 A 

± 2.183 

7.600 A 

± 2.221 

6.400 A 

± 2.011 

7.800 A 

± 1.316 
Crumb volume   (10) 

6.800 B 

± 1.751 

7.300 AB 

± 2.213 

8.400 A 

± 1.174 

7.700 AB 

± 1.494 

8.300 A 

± 0.823 
Highest               (10) 

* No significantly different between the values had the same letter.                   * SD: Stander deviation    

 *Significant differences at (p<0.05)  



Effect of different levels of choline on food intake and 

BWG% in rats suffering from chronic liver disease 
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Effect of different levels of choline on liver weight / body weight % 

in rats suffering from chronic liver disease 
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Effect of different levels of choline on cholesterol and TG 

in rats suffering from chronic liver disease 



Effect of different levels of choline on low density lipoproteins 

cholesterol in rats suffering from chronic liver disease  
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Effect of different levels of choline on AST & ALT in 
rats suffering from chronic liver disease  



It was found that liver damage can be 

reversed by supplementation of different 

levels of dietary choline chloride and also with 

the supplemented bread, which provides the 

diet with the same doses of choline. 




