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Abstract 
The experiment was aimed to study the efficacy of supplementation of Withania somnifera, selenium and 

vitamin E in layer’s diet on blood and egg lipid profile of layers. A total of thirty six healthy layers of 

twenty eight weeks age were randomly divided into 3 groups with twelve birds in each group. An 

experiment was conducted in layers with different feed formulations; standard diet, standard diet with 

Withania somnifera and standard diet with Withania somnifera, selenium, Vitamin E. Blood and egg 

lipid profile was estimated in each group of birds on day 0, 28, 56 and 84 of the experiment. The 

reduction in concentration of cholesterol in egg yolk of layers supplemented with Withania somnifera 

alone and combination of Withania somnifera, Selenium and Vitamin E was calculated to be 7.69 and 

12.50 percent, respectively. Similarly, reduction in egg yolk triglycerides was also observed with 3.39 

and 5.87 percent, respectively in Withania somnifera and combination of Withania somnifera, Selenium 

and Vitamin E treated group. Supplementation of indigenous herb Withania somnifera and antioxidants 

viz. Selenium and Vitamin E in the feed of layers significantly reduced the concentration of cholesterol 

and triglycerides in egg yolk. may be considered equivalent when being used as an adjuvant in 

mucoadhesive drug delivery systems. 
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Introduction 

Diet plays an important role in maintaining health. Among the different products delivering 

essential nutrients to the body, an egg has possibly a special place, being a rich and balanced 

source of essential amino and fatty acids, some minerals and vitamins. However, in addition to 

these essential dietary components; egg contains about 200-250 mg of cholesterol. Concern 

regarding the cholesterol content of the human diet is growing, because of the probable 

importance of cholesterol and cholesterol oxide products in the development of atherosclerosis 
[1]. Thus, egg processors are interested in finding technologies to reduce the cholesterol content 

of their products and use of nutritional strategies to reduce egg cholesterol concentrations is an 

attractive alternative.  

Medicinal plants have been a major source of therapeutic agents since ancient times. Withania 

somnifera, commonly known as Ashwagandha, Indian ginseng and Winter cherry has been 

used as an antioxidant, adaptogen, aphrodisiac, liver tonic, anti-inflammatory, astringent and 

antiulcer agent [2]. Root powder of Withania somnifera possesses hypocholesterolemic, 

hypoglycaemic and diuretic properties [3].  

The immune system benefits greatly from proper nutrition of the bird. In this respect, 

antioxidants play an important role in maintaining bird health, productive and reproductive 

performance. Some researchers have reported that antioxidant supplementation causes 

significant improvement in blood lipid parameters of humans. Selenium and vitamin E are 

inter-related; hence complete protection of living cells requires both vitamin E and selenium in 

the diet [4]. In the light of lack of information on the influence of vitamin E and selenium on 

blood and egg lipid profile, this study was planned to investigate the efficacy of Withania 

somnifera alone and in combination with Selenium and Vitamin E on blood and egg lipid 

profile of layers.  
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Materials and Methods 

Ethical approval 

The experiment was conducted at All India Coordinated 

Research Project (A.I.C.R.P.) on poultry breeding farm, 

College of Veterinary Science and AH, NDVSU, Jabalpur 

after permission of Institutional Animal Ethics Committee. 

 

Experimental Material 

Root powder of Withania somnifera was obtained from the 

Department of Aromatic and Medicinal Plants, Agriculture 

College, Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur 

and used as such for supplementation of the diet of birds. 

Selenium in the form of L (+) -Selenomethionine was 

obtained from Fisher Scientific, U.S.A. and Vitamin E in the 

form of α-Tocopherol from vegetable oil was obtained from 

Sigma- Aldrich, U.S.A. 

 

Experimental design 
Thirty six birds (28 weeks age) were randomly divided into 

three groups with twelve birds in each group. The birds of 

different groups were kept separately in individual cages and 

maintained under similar hygienic conditions. Group T1 was 

kept as control.  

 
Table 1: Design of experiment 

 

Groups No. of birds per treatment Treatment Sample collection 

T1 12 Standard Diet 
Blood and eggs were collected on day 0, 

28, 56 and 84 of the study 

T2 12 Standard Diet + Withania somnifera (20 gm/kg feed) Same as T1 

T3 12 
Standard Diet+ Withania somnifera (20 gm/kg feed) + 

Selenium (0.4 mg/kg feed) + Vitamin E (100 mg/kg feed) 
Same as T1 

 

Egg yolk lipid profile 

Six eggs were collected from each dietary treatment group of 

birds on day 0, 28, 56 and 84 of the experiment. Yolk was 

collected from each egg for the extraction of lipids. 

 

Extraction of Lipids from egg yolk 

Lipid was extracted from the egg yolk using chloroform: 

methanol mixture (2:1 v/v) (5).  

 

Determination of Cholesterol and Triglycerides 

Quantitative estimation of cholesterol and triglycerides in egg 

yolk was done using kit from Transasia Bio-Medicals Ltd. 

Mumbai in fully automated Biochemical analyzer (ERBA 

Manheim-EM 200, Germany). The levels of cholesterol and 

triglycerides were expressed as mg/gm. 

 

Blood lipid profile 

Blood samples were collected from all experimental birds 

from wing vein in a sterile vial on day 0, 28, 56 and 84 of the 

experiment. Serum was separated and used for the estimation 

of following parameters: 

1. Cholesterol (mg/dl) 

2. Triglycerides (mg/dl) 

3. HDL cholesterol (mg/dl) 

4. LDL cholesterol (mg/dl) 

 

The diagnostic reagent kits were used for in-vitro 

determination of cholesterol, triglycerides, LDL cholesterol 

and HDL cholesterol in serum. The estimation was done using 

kit from Transasia Bio-Medicals Ltd. Mumbai in fully 

automated Biochemical analyzer (ERBA Manheim-EM 200, 

Germany).  

 

Statistical Analysis 

Statistical analysis of the data was done by using Hierarchial 

method [6]. Differences among the treatments and intervals 

were tested for significance by Duncan’s Multiple Range Test 
[7]. 

Results 

Egg cholesterol 

The efficacy of Withania somnifera alone and in combination 

with Selenium and Vitamin E on egg cholesterol in layers 

have been summarized in Table 2. Egg cholesterol was 

calculated in terms of mg/gm of egg yolk on day 0, 28, 56 and 

84 of the experimental period in different treatment groups of 

birds. Untreated control (Group T1) did not show any 

significant change in egg cholesterol and was 18.0±0.12 

mg/gm on day 84 of the study. However, layers supplemented 

with Withania somnifera, Selenium and Vitamin E revealed 

significant (p<0.05) reduction in egg cholesterol from day 28 

post treatment. The mean values of egg cholesterol in layers 

supplemented with 2 percent Withania somnifera (group T2) 

and 2 percent Withania somnifera, Selenium @ 0.4 mg/kg 

feed and Vitamin E @ 100 mg/kg feed (group T3), were 

16.8±0.29 and 16.1 ±0.16 mg/gm of egg yolk, respectively on 

day 84 of the study. While the percent reduction was 

calculated to be 7.69 and 12.50 percent, respectively on day 

84 post treatment.  
 

Egg triglycerides 

The mean values of egg triglycerides of layers as influenced 

by dietary supplementation of Withania somnifera, Selenium 

and Vitamin E have been presented in the Table 3. Untreated 

control group did not reveal any significant variation on day 

0, 28, 56 and 84 of the experimentation and was 189.2±1.40 

mg/gm yolk on day 84. Inclusion of Withania somnifera in 

feed of layers significantly (p<0.05) reduced the egg 

triglycerides level from 189.0±1.02 mg/gm on day 0 to 

182.6±2.09 mg/gm on day 84 post treatment. 

Supplementation of Selenium and Vitamin E along with 

Withania somnifera further reduced egg triglycerides level 

from 189.0±1.26 mg/gm on day 0 to 177.9±1.17 mg/gm on 

day 84 post treatment with 5.87 percent reduction.  
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Table 2: Efficacy of W. somnifera, Selenium and Vitamin E on egg cholesterol of Jabalpur colour bird 
 

Treatment 

Egg cholesterol (mg/gm yolk) Mean±SE Percent reduction 

Pre treatment Post treatment Day 

28 

Day 

56 

Day 

84 Day 0 Day 28 Day 56 Day 84 

Untreated control (Standard Diet) 18.3A±0.65 18.6A±0.43 18.4A±0.28 18.0A±0.1

2 - - - 

Standard Diet + W. somnifera (20 gm/kg feed) 18.2A±0.53 17.7AB±0.42 17.2AB±0.35 16.8B±0.29 2.75 5.49 7.69 

Standard Diet + W. somnifera (20 gm/kg feed)+ Selenium 

(0.4 mg/kg feed) + Vitamin E (100 mg/kg feed) 
18.4A±0.50 17.5A±0.40 16.4B±0.18 16.1B±0.16 4.89 10.87 

12.5

0 

Values are mean of six observations. 

Values in columns with different superscripts differ significantly (p<0.05) 

 
Table 3: Efficacy of W. somnifera, Selenium and Vitamin E on egg triglycerides of Jabalpur colour bird 

 

Treatment 

Egg triglycerides (mg/gm) Mean±SE Percent reduction 

Pre treatment Post treatment Day 

28 

Day 

56 

Day 

84 Day 0 Day 28 Day 56 Day 84 

Untreated control (Standard Diet) 189.2A±1.15 189.4A±1.14 189.2A±1.66 189.2A±1.40 - - - 

Standard Diet + W. somnifera (20 gm/kg feed) 189.0A±1.02 187.3AB±1.49 184.1BC±1.92 182.6C±2.09 0.90 2.59 3.39 

Standard Diet + W. somnifera (20 gm/kg feed)+ Selenium 

(0.4 mg/kg feed) + Vitamin E (100 mg/kg feed) 
189.0A±1.26 184.4B±1.52 179.7C±1.06 177.9C±1.17 2.43 4.92 5.87 

Values are mean of six observations. 

Values in columns with different superscripts differ significantly (p<0.05) 

 

Serum cholesterol 

The efficacy of Withania somnifera alone and in combination 

with selenium and vitamin E on serum cholesterol in layers 

have been summarized in Table 4. Serum cholesterol was 

calculated in terms of mg/dl on day 0, 28, 56 and 84 of the 

experimental period in different treatment groups of birds. 

Untreated control (Group T1) did not show any significant 

change in serum cholesterol and was 160.4±1.57 mg/dl on 

day 84 of the study. However, layers supplemented with 

indigenous herbs, Selenium and Vitamin E revealed 

significant (p<0.05) reduction in serum cholesterol from day 

28 post treatment. The mean values of serum cholesterol in 

layers supplemented with 2 per cent Withania somnifera 

(group T2), 2 per cent Withania somnifera, Selenium @ 0.4 

mg/kg feed and Vitamin E @ 100 mg/kg feed (group T3) were 

151.7±1.77, 151.2±1.81 and 151.0±1.55 mg/dl of serum, 

respectively on day 84 of the study. While the reduction was 

calculated to be 4.65, 5.85, and 6.62 respectively on day 84 

post treatment. The reduction was significant (p<0.05) at all 

intervals in all treatments except group T1. 

 

Serum triglycerides 

The mean values of serum triglycerides of layers as 

influenced by dietary supplementation of Withania somnifera, 

Selenium and Vitamin E have been presented in the Table 5. 

Untreated control group did not reveal any significant 

variation on day 0, 28, 56 and 84 of the experimentation and 

was 470.6±1.93 mg/dl on day 84. 

 

Serum high density lipoprotein (HDL) cholesterol  

The mean serum HDL cholesterol values as affected by 

dietary supplementation have been shown in Table 6. 

Inclusion of indigenous plants in feed of layers significantly 

(p<0.05) increased the level of serum HDL cholesterol and 

increase was 2.08, 3.46 and 3.81 per cent on day 28, 56 and 

84, respectively in group T2;; 3.38, 5.74 and 6.42 per cent on 

day 28, 56 and 84, respectively in group T3.  

 

Serum low density lipoprotein (LDL) cholesterol  

The mean values of serum LDL cholesterol of layers as 

influenced by dietary supplementation of Withania somnifera, 

Selenium and Vitamin E have been presented in the Table 7. 

Serum LDL cholesterol was calculated in terms of mg/dl on 

day 0, 28, 56 and 84 of the experimental period in different 

treatment groups of birds. Untreated control (Group T1) did 

not show any significant change in serum LDL cholesterol 

and was 45.6±0.19 on day 84 of the study. The serum LDL 

cholesterol level was decreased significantly (p<0.05) after 

supplementing indigenous herb, selenium and Vitamin E in 

feed of layers. 

 
Table 4: Efficacy of W. somnifera, Selenium and Vitamin E on serum cholesterol of Jabalpur colour bird 

 

Treatment 

Serum cholesterol (mg/dl) Mean±SE Percent reduction 

Pre treatment Post treatment Day 

28 

Day 

56 

Day 

84 Day 0 Day 28 Day 56 Day 84 

Untreated control (Standard Diet) 160.5A±1.55 160.4A±1.51 161.1A±1.62 160.4A±1.57 - - - 

Standard Diet + W. somnifera (20 gm/kg feed) 158.6A±1.96 156.6AB±1.86 154.5AB±1.98 152.8B±2.17 1.26 2.59 3.66 

Standard Diet + W. somnifera (20 gm/kg feed)+ Selenium 

(0.4 mg/kg feed) + Vitamin E (100 mg/kg feed) 
161.7A±1.52 157.3AB±1.63 153.0BC±1.67 151.0C±1.55 

2.72 

 

5.38 

 

6.62 

 

Values are mean ±SE (n=12). 

Values in column (uppercase) with different superscripts differ significantly (p<0.05) 
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Table 5: Efficacy of W. somnifera, Selenium and Vitamin E on serum triglycerides of Jabalpur colour bird 
 

Treatment 

Serum triglycerides (mg/dl) Mean±SE Percent reduction 

Pre treatment Post treatment Day 

28 

Day 

56 

Day 

84 Day 0 Day 28 Day 56 Day 84 

Untreated control (Standard Diet) 470.5A±1.73 470.5A±1.74 469.9A±1.81 470.6A±1.93 - - - 

Standard Diet + W. somnifera (20 gm/kg feed) 474.0A±2.16 472.8A±2.13 469.1AB±2.13 465.6B±2.18 0.25 1.03 1.77 

Standard Diet + W. somnifera (20 gm/kg feed)+  

Selenium (0.4 mg/kg feed) + Vitamin E (100 mg/kg feed) 
474.2A±1.82 468.3B±1.81 464.0BC±1.75 461.6C±2.10 1.24 2.15 2.66 

Values are mean ±SE (n=12). 

Values in column (uppercase) with different superscripts differ significantly (p<0.05) 

 
Table 6: Efficacy of W. somnifera, Selenium and Vitamin E on serum HDL cholesterol of Jabalpur colour bird 

 

Treatment 

Serum HDL cholesterol (mg/dl) Mean±SE Percent reduction 

Pre treatment Post treatment Day 

28 

Day 

56 

Day 

84 Day 0 Day 28 Day 56 Day 84 

Untreated control (Standard Diet) 28.7Ad±0.33 28.7Ae±0.33 28.7Ae±0.23 28.7Ae±0.19 - - - 

Standard Diet + W. somnifera (20 gm/kg feed) 28.9Acd±0.51 29.5Ad±0.40 29.9ABd±0.22 30.0Bd±0.20 2.08 3.46 3.81 

Standard Diet + W. somnifera (20 gm/kg feed)+  

Selenium (0.4 mg/kg feed) + Vitamin E (100 mg/kg feed) 
29.8Aab±0.32 30.8ABab±0.22 31.4Bb±0.12 31.7Cab±0.12 3.36 5.37 6.38 

Values are mean ±SE (n=12). 

Values in column (uppercase) and rows (lowercase) with different superscripts differ significantly (p<0.05) 
 

Table 7: Efficacy of W. somnifera, Selenium and Vitamin E on serum LDL cholesterol of Jabalpur colour bird 
 

Treatment 

Serum LDL cholesterol (mg/dl) Mean±SE Percent reduction 

Pre treatment Post treatment Day 

28 

Day 

56 

Day 

84 Day 0 Day 28 Day 56 Day 84 

Untreated control (Standard Diet) 42.9a±0.33 44.5a±0.33 45.3a±0.23 45.6a±0.19 - - - 

Standard Diet + W. somnifera (20 gm/kg feed) 40.7a±0.51 40.2b±0.40 39.5b±0.22 39.2b±0.20 1.23 2.95 3.69 

Standard Diet + W. somnifera (20 gm/kg feed)+  

Selenium (0.4 mg/kg feed) + Vitamin E (100 mg/kg feed) 
43.1a±0.32 41.7b±0.22 40.9b±0.12 40.4b±0.12 3.25 5.10 6.26 

Values are mean ±SE (n=12). 

Values in column (uppercase) with different superscripts differ significantly (p<0.05) 

 

Discussion 

Cholesterol balance in egg-laying fowl differs greatly from 

that in omnivorous mammals. Laying hens usually meet their 

bodies’ needs for cholesterol entirely by de novo synthesis, 

which occurs primarily in the liver and ovary [8]. Cholesterol, 

after being synthesized in liver is incorporated into 

vitellogenin (VTG) and triglyceride-rich very low density 

lipoprotein (VLDL) particles, which are then secreted into the 

bloodstream and subsequently taken up by growing oocytes 

via receptor-mediated endocytosis. VLDL and VTG are then 

intracellularly transformed into yolk, constituting 

approximately 60 and 24 per cent of yolk dry matter and 

about 95 and 5 per cent of yolk cholesterol, respectively [9]. 

Thus, cholesterol is mainly excreted through the egg in hen. 

During the past four decades, research efforts directed toward 

reducing shell egg cholesterol content, have centered on 

genetic selection or alteration of the laying hens’ diet with 

various nutrients, natural products, non-nutritive factors or 

pharmacological agents. In the present study, Withania 

somnifera alone and in combination with Selenium and 

Vitamin E was used to identify their hypocholesterolemic 

activity in blood and egg yolk lipid profile in laying hens. 

Root powder of Withania somnifera (2 percent in feed) 

significantly (p<0.05) reduced the concentration of 

cholesterol and triglycerides in blood and egg yolk of layers. 

The reduction in egg yolk cholesterol was found to be 8.94 

percent as compared to control. Some researchers reported the 

hypocholesterolemic effect of root powder of Withania 

somnifera (2 per cent in feed) in birds with significant 

reduction in yolk cholesterol on day 28 and 42 of the 

experiment, which was calculated to be 18.51 and 30.08 per 

cent, respectively. Similarly, yolk triglycerides showed 

significant reduction to 14.90 and 24.30 per cent, on day 28 

and 42 respectively [10]. Similarly, the hypocholesterolemic 

effect of Withania somnifera along with Allium sativum was 

demonstrated on lipid profile of broiler chicks [11]. The reports 

of other researchers are in close conformation to our findings. 

Researchers have reported that antioxidant supplementation 

causes significant improvement in blood lipid parameters of 

humans [12]. Several animal studies have also shown that 

Vitamin E and Selenium supplementation affect lipoprotein 

metabolism by reducing serum triglycerides and total 

cholesterol and increasing HDL-cholesterol levels [4, 13]. In the 

present experiment the indigenous herb Withania somnifera 

was included in the diet of layers along with Vitamin E and 

Selenium and this combination further reduced the 

concentration of cholesterol and triglycerides in serum and 

egg yolk as compare to indigenous herb alone. 

 

Conclusion 

Supplementation of indigenous herb Withania somnifera (20 

gm/kg) and antioxidants viz. Selenium (0.4 mg/kg) and 

Vitamin E (100 mg/kg) in the feed of layers significantly 

reduced the concentration of cholesterol and triglycerides in 

serum and egg yolk.  

 

Acknowledgement 

Authors are highly thankful to the Nanaji Deshmukh 

Veterinary Science University for providing necessary 

facilities to carry out the work and the Project Directorate on 

Poultry, Hyderabad for utilizing the facilities of AICRP on 

Poultry breeding, Jabalpur. 

 

 



 

~ 667 ~ 

The Pharma Innovation Journal 

Competing Interests 

The authors declare that they have no competing interest. 

 

References 

1. Blankenship JW, Vangent CM, Sandberg LB, Roos PJ, 

Scarffenberg JA. Oxysterol incorporation into rat aorta 

resulting in elastin compositional changes. Lipids. 1991; 

26:381-386. 

2. Gupta GL, Rana AC. Withania somnifera 

(Ashwagandha): A review. Pharmacognosy Review. 

2007; 1:129-136. 

3. Andallu, B, Radhika B. Hypoglycemic, diuretic and 

hypocholesterolemic effect of winter cherry (Withania 

somnifera) root. Indian Journal of Experimental Biology. 

2000; 38:607-609. 

4. Kanchana G, Jeyanthi GP. The effect of supplementation 

of diet with vitamin-E and selenium and their 

combinations on the performance and lipid profiles of 

layer chickens. International Journal of Pharma and Bio 

Sciences. 2010; 1:6-11. 

5. Folch J, Lees M, Sloane-Stanley GH. A simple method 

for isolation and purification of total lipids from animal 

tissues. Journal of Biological Chemistry. 1957; 226:497-

509. 

6. Snedecor GW, Cochran WG. Statistical Methods, 7th 

Edn. Oxford and IBH Publishing Co. New Delhi, 1994, 

350. 

7. Duncan DB. Multiple range and multiple F tests. 

Biometrics. 1955; 11:1-42. 

8. Naber EC. Nutrient and drug effects on cholesterol 

metabolism in the laying hen. Federation Proceedings. 

1983; 42:2486-2493. 

9. Hall LM, Mckay JC. The relationship between yolk 

cholesterol and total lipid concentration throughout the 

first year of egg production in the domestic fowl. British 

Journal of Poultry Science. 1993; 34:487-495. 

10. Pandey S. Effect of Withania somnifera (Ashwagandha) 

and Emblica officinalis (Amla) on Serum and Egg 

Cholesterol in Birds. M.V.Sc. and A.H. thesis 

(Pharmacology and Toxicology), Jawaharlal Nehru 

Krishi Vishwa Vidyalaya, Jabalpur, 2009. 

11. Rehman ZU, Khan S, Chand N, Khan K, Khan RU, 

Arshad M et al. Association of water based infusion of 

Allium sativum and Withania somnifera with serum lipid 

profile of broiler chicks. Sarhad Journal of Agriculture. 

2013; 29:249-254. 

12. Jain SK, McVie R, Jaramillo JJ, Palmer M, Smith T, 

Meachum ZD et al. The effect of modest vitamin E 

supplementation on lipid peroxidation products and other 

cardiovascular risk factors in diabetic patients. Lipids. 

1996; 31:87-90. 

13. Skrivan M, Bubancova I, Marounek M, Dlouha G. 

Selenium and α-tocopherol content in eggs produced by 

hens that were fed diets supplemented with 

selenomethionine, sodium selenite and vitamin E. Czech 

Journal of Animal Science. 2010; 55:388-397. 


