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ABSTRACT

The effect of the product Vemoherb –T (extract from Tribulus terrestris) on the 

serum levels of total cholesterol, glucose, alkaline phosphatase and egg yolk 

lipids in laying hens was evaluated. An experiment was carried out with 22 

laying hens at the age of 21 weeks from the hybrid combination Lohman-red, 

randomly divided in two groups – control (n=11) and experimental (n=11). The 

birds from the both groups were fed the same mixture. Experimental birds were 

given Vemoherb-T (10mg/kg body weight daily) dissolved in the drinking

water. The treatment continued for 65 days. The serum glucose level of 

experimental hens decreased significantly (P< 0,001) at 30 and 65 day in 

comparison with the control group. Serum total cholesterol tended to be lower 

in experimental group relative to control birds. There were no significant 

differences between the groups concerning the rest evaluated indices.
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INTRODUCTION

The requirements of the present market for ecological production laid the 

use of plant extracts in the feed industry and veterinary attendance as an 

alternative of nutritive antibiotics and synthetic hormones. Recently one of the 

most popular phytoproducts is an extract of the annual herb Tribulus terrestris 

L. (Zygophylaceae). The occurrence of glucosides, steroids, saponins, 

flavonoids alkaloids, tannins, vitamins, unsaturated fatty acids, cinammic acid 

amides has been reported in Tribulus terrestris. (Frohne and Pfänder, 1997). The 

main active components of this herb are saponins of the furostanol type: 

protodioscin and protogracilin (Tomova, 1987). The extract of Tribulus 

terrestris is harmless for people and animals. This plant has been used in the 

folk medicine in East countries and Bulgaria as aphrodisiac and for threatment 

of erectile disfunction, diabetes, tumours, cardiovascular-, articular-, 

respiratory- and other diseasea (Nikolov, 2007). Many clinical investigations 

about the effect of Tribulus terrestris on humans and labor animals were carried 

out in Bulgaria and in other countries. There exist no data concerning the effect 

of Tribulus terrestris extract in laying hens. The aim of this current study is to 
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examine the effect of using the dry extract of Tribulus terrestris on the egg yolk 

lipids and biochemical parameters of blood serum in laying hens.

MATERIAL AND METHODS

The product Vemoherb-T (dry extract from Tribulus terrestris L.), produced 

by Vemo Ltd, Sofia, Bulgaria was used in the present study. This product 

contained 60% furostanol saponins, defined as protodioscin. 

A trial was conducted in the Experimental base of the Institute of Animal 

Science- Kostinbrod with twenty two laying hens at the age of twenty one 

weeks from the hybrid combination Lohman-red (Grigorova and Kashamov, 

2007). The birds were randomly divided in two groups - control (n=11) and 

experimental (n=11). The trial lasted 72 days- 7 days preparatory and 65 days 

experimental. The hens from the both groups were fed ad libitum the same diet 

containing 17.88% crude protein and 2640 kcal/kg metabolizable energy (Table 

1). To the drinking water of the experimental hens was added Vemoherb-T in a 

dose of 10 mg/kg body weight once daily for 65 days. 

Table 1. Ingredients composition and nutritive value. Ingredients of the feed mixture of 

laying hens.

Components Percent

Maize 22%

Wheat 35.30%

Sunflower meal 14%

Soybean meal 15%

Sunflower oil 2%

Limestone 9.55%

D-C-P 1.50%

Premix 0.20%

Salt 0.25%

Lysine 0.05%

DL-Methionine 0.10%

Optyzime 0.05%

Total: 100.00

Content:

Crude protein 17.88

Crude fats 3.86

Crude fibers 4.85

Lysine 0.75

Methionine + Cystine 0.71

Calcium 4.1

Phosphorus. available 0.36

Metabolisable energy. kcal/kg 2640

In the middle (30 d.) and at the end (65 d.)of the treatment the lipids 

fraction of egg yolk for 6 eggs from both groups were determined.
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The total lipids were determined by the method of Bligh and Dyer. 

The total cholesterol content in the yolk was determined by the method of 

Schoenheimer-Sperry (1950) modified by Sperry and Webb (1950). The content 

of phospholipids was determined by the method of Bartlett (Kates, 1975). The 

content of the neutral lipids= total lipids - (cholesterol + phospholipids). 

The serum levels of total cholesterol, glucose, alkaline phosphatase of the 

both groups was determined in the middle and at the end of the treatment. The 

blood was taken from vena cutanea ulnavis. Serum cholesterol level was 

determined by the method of Watson (1960). Serum glucose level was 

determined by the method of Cerioti as modified by Profirov (1990). Serum 

alkaline phospatase was measured by the method of Bodansky (Ibrishimov and 

Lalov, 1973). 

Statistical estimation was conducted by Student's t-test (Snedekor, 1961).

RESULTS AND DISCUSSION

The results of the analysis about the content of egg yolk lipids in the hens 

from the control and experimental group during the both investigations are 

presented in table 2. The date from the both investigations showed the same 

tendencies and there were no significant differences between the both groups, 

concerning the content of total cholesterol, total lipids, phospholipids and 

neutral lipids. Such conclusions were also made by Herber et al. (1996) and 

Ginsberg et al. (2000), who considered that the cholesterol in the egg yolk 

changed very slightly or in many cases it did not change at all, under influence 

of genetic, pharmacological or nutritive factors.

Table 2. Lipid fractions of egg yolk 

Parameters Control

group

Experimental

group

Control

group

Experimental 

group

n = 6

in 100g yolk. g

Total cholesterol 1.82± 0.08 1.81± 0.04 1.77± 0.06 1.72± 0.05

Total phospholipids 9.61± 0.13 9.55± 0.10 9.79± 0.16 9.58± 0.11 

Neutral lipids 27.01± 0.22 26.94± 0.39 24.78± 0.45 26.07± 0.17 

Total lipids 38.43± 0.38 38.30± 0.45 36.33± 0.45 37.37± 0.25 

in eggs. g

Total cholesterol 0.21± 0.01 0.22± 0.003 0.23± 0.01 0.25± 0.01

Total phospholipids 1.10±0.03 1.17± 0.02 1.29± 0.02 1.37± 0.02

Neutral lipids 3.08± 0.05 3.30± 0.06 3.26± 0.05 3.73± 0.07

Total lipids 4.38± 0.09 4.69± 0.07 4.79± 0.05 5.34± 0.08

Yolk weight 11.40± 0.23 12.24± 0.19 13.19± 0.19 14.30± 0.20
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The serum levels of total cholesterol, glucose and alkaline phosphatase in 

control and experimental birds during the both investigations are pointed in 

table 3. 

Table 3. Level of total cholesterol, glucose and alkaline phosphatase in blood serum of 

laying hens from control and experimental groups

Total cholesterol. mg% Glucose. mg% Alkaline phosphatase. 

µl/min/ml

Parameters

Study

Control 

group

Experimental

group

Control 

group

Experimental 

group

Control 

group

Experimental 

group

n 8 8 10 10 8 8

x¯± 

SE

73.47± 

3.97

65.70± 2.35 182.93±

1.53

163.24±0.78

***

17.03± 0.52 18.39± 0.35

CV% 22 14 3 2 9 5

I study/ 

30 day

251.54 88.36 23.33 6.05 2.16 1.00

n 7 7 8 8 8 8

x¯± 

SE

69.42±

6.46

61.82± 2.40 173.41±

0.44

142.42±1.46

***

17.91± 0.55 18.61± 0.59

292.75 40.58 3.03 33.99 4.84 5.66

II 

study/ 

65 day

CV% 25 10 1 4 12 13

Significant P< 0.001***

The level of serum total cholesterol in the experimental group during the 

both investigations was respectively 10.58% and 10.95% lower than in control 

group. A great individual variability of this parameter among the hens of the 

both groups was observed. Similar results have been reported by Grigorova et 

al. (2007) in cocks given 10 mg/kg body weight Tribulus terrestris extract to the 

drinking water. Chu et al. (2003) established significant decline (P< 0.001) of 

serum total cholesterol level in mice given Tribulus terrestris extract 

supplemented diet. Similar results have been observed by Li et al. (2001) in 

mice given Tribulus terrestris decoction supplemented diet. The agreement of 

our results with these of the other authors shows that serum cholesterol decline 

effect of Tribulus terrestris is not accidental. In the literature is not mechanism 

about the realization of this effect of Tribulus.

The serum glucose level in experimental group decreased significant (P< 

0.001) in comparison with the control group. Similar results are reported by Li 

et al. (2002) and Amin et al. (2006) in normal and diabetic mice. Tribulus 

terrestris decreases the level of serum glucose, perhaps by inhibiting 

gluconeogenesis (Kohli et al., 2004; Zhang et al., 2006).

About the level of serum alkaline phosphatase there is not difference 

between the hens of the both groups. This result supposes, that the extract of

Tribulus terrestris no affects on the level of serum alkaline phosphatase.
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CONCLUSIONS

The addition of 10 mg/kg body weight Vemoherb-T to the drinking water 

of laying hens decreased significantly (P< 0.001) the serum glucose level.

It was observed a tendency to decline of serum total cholesterol in hens of 

the experimental group in comparison with a control group (P > 0.05).

The addition of the tested product did not affect significantly the content of 

serum alkaline phosphatase and the yolk lipid fractions.  
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