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A B S T R A C T 
 
The present study was designed to evaluate the effects of different herbal extracts on the skeletal 
strength, nervous system, lipid profile and anti-Newcastle Disease Virus-Hem-Agglutination 
Inhibition (Anti-NDV-HI) antibody levels of the Newcastle disease virus (NDV) immunized broiler 
chicks. The study was conducted on seven groups of one day old broiler chicks labeled as 
A,B,C,D,E,F and G (each containing 15 birds) in three replicates of five birds. Each bird of the 
group A, B, C, D, E and F was fed with 0.2% aqueous extract of Aloe vera, Zingiber officinale , Safi, 
Allium sativum, Probiotic (Dahi) and Curcuma longa in addition to the basal diet, respectively. 
Group G was kept as control, fed on basal diet only. Serum levels of cholesterol, triglycerides, 
sodium, calcium and anti-NDV-HI antibody titer were measured. During this study, it was observed 
that the Garlic extract increased the serum level of Calcium while it decreased the cholesterol level 
in broiler chicks. So these two results with respect to garlic were significantly different from other 
herbs which show that garlic probably increased the calcium absorption in intestine and resultantly 
enhanced the skeletal strength. On the other hand garlic also decreased the total cholesterol level in 
blood making the broiler meat presentable for heart patients. There was no significant effect of any 
of the herbal extracts on the anti-NDV-HI antibody level of the broiler chicks. 
 
 

INTRODUCTION 
 

 Antibiotics have been extensively used in animal 
feed as feed additives and growth promoters. 
Indiscriminate use of antibiotics in animal feed is 
hazardous due to cross resistance and multiple resistances 
of intestinal pathogens (Schwarz et al., 2001). Keeping in 
view this ill effects, European Union has banned the use 
of most of the antibiotics in poultry feed. For the last few 
years, efforts are being made to investigate new and 
promising feed-additives including probiotics, prebiotics, 
enzymes, and plant extracts in animal feed (Sarica et al., 
2005; Hernandez et al., 2004; Demir et al., 2003). 
 Herbs are used as chemotherapeutics in poultry. In 
past recent years, aromatic plants and their extracts are 
used in animal feed (Mikulski et al., 2008). Some herbs 
or herbal extracts improve feed intake, secretion of 
digestive tract juices and immune system of animals 
(Mikulski et al., 2008). Essential oils (derived from 
herbs) and spices or their purified compounds have 
antimicrobial properties (Faleiro et al., 2003). Herbal 
essential oils in poultry feed or water improves their feed 
conversion ratio and weight gain (Bassett, 2000) and also 
have antibacterial potential (Azaz et al., 2002; Dorman  
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and Deans, 2000) and antioxidant activity (Botsoglou et 
al., 2002, 2004). The FCR of the birds is enhanced by 
stimulating endogenous enzyme activity and facilitating 
nitrogen absorption (Gill, 2001). Addition of alfalfa, 
thyme or garlic in broiler’s feed reduce cholesterol and 
lipoprotein in their meat (Ponte et al., 2004; Bolukbasi et 
al., 2006; Konjufca et al., 1997; Habibian Dehkordi et 
al., 2010). Some of the commercial herbal products such 
as mentofin, safi, and Suduri have antibacterial activity 
against urease producing intestinal poultry bacteria and 
may exert immune enhancing effect due to reducing 
ammonia production on the farms (Yasmeen et al., 2012). 
Keeping in view promising results of the herbs, this 
project was planned to investigate the effects of 
probiotics and aqueous extracts of medicinal herbs on 
serum biochemistry of broiler chicks.  
 

MATERIALS AND METHODS 
 
Preparation of aqueous extracts 
 Fresh leaves of Aloe vera, rhizome of ginger, bulb of 
garlic, and dry powder of turmeric (100 gm each) were 
separately homogenized in 50 mls of distilled water, 
soaked overnight and centrifuged. The supernatant was 
used as aqueous extract (Babayi et al., 2004). Ten % stock 
solution of each aqueous extract was prepared and stored. 
 The study was conducted on seven groups of one 
day  old  broiler (Hubbard classic breed) chicks labeled as  
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Table I.- Effect of aqueous herbal extracts and probiotic on the serum level of calcium (mg/100 ml), cholesterol 
(mg/100ml), triglyceride  (mg/100ml), sodium (U/L) in broilers. 

 
Aqueous extract 18th day 25th day 32nd day 39th day 
     
Calcium (mg/100 ml)     
Aloe vera 5.9 ± 1.0c 5.2 ± 0.2b 5.5 ± 0.0b 4.9 ± 1.0a 
Ginger 4.6 ± 0.4a,b 4.4 ± 0.2a 5.0 ± 0.2a,b 4.6 ± 0.4a 
Safi 6.6 ± 0.4a,b 4.4 ± 0.2a 5.0 ± 0.2a,b 4.6 ± 0.4a 
Garlic 8.9 ± 0.8d 13.8 ± 0.3c 18.8 ± 0.7c 23.6 ± 1.1b 
Probiotic 5.2 ± 0.2a,b 4.3 ± 0.5a 5.1 ± 0.0a,b 5.0 ± 0.2a 
Turmeric 4.8 ± 0.6a 4.7 ± 0.2a,b 4.8 ± 0.2a 5.6 ± 0.6a 
Control 5.2 ± 0.2a,b 4.5 ± 0.5a 4.6 ± 0.2a 4.8 ± 0.2a 

 
Cholesterol (mg/100ml)     
Aloe vera 167.0 ± 20.4a 225.6 ± 11.7b 222.1 ± 30.4a,b 169.9 ± 33.7b 
Ginger 183.4 ± 7.8a 233.9 ± 25.6b 246.4 ± 63.3b 179.9 ± 8.5b,c 
Safi 188.1 ± 9.0a 214.6 ± 13.0b 176.0 ± 55.9a,b 190.8 ± 6.6b,c,d 
Garlic 170.0 ± 8.8a 165.7 ± 5.1a 155.6 ± 5.4a 142.8 ± 2.5a 
Probiotic 183.7 ± 5.6a 239.1 ± 29.0b 174.8 ± 50.6a,b 202.2 ± 9.2c,d 
Turmeric 170.8 ± 7.2a 240.0 ± 20.4b 202.8 ± 30.1a,b 208.6 ± 4.8d 
Control 187.0 ± 11.5a 240.0 ± 20.4b 209.4 ± 30.1a,b 194.1 ± 7.1b,c,d 

 
Triglyceride (mg/100ml)     
Aloe vera 115.5 ± 16.0a 85.8 ± 10.0b 162.7 ± 33.2a 105.2 ± 10.2a 
Ginger 128.2 ± 14.6a 82.1 ± 13.0b 110.0 ± 58.5a 95.2 ± 2.6a 
Safi 135.7 ± 22.9a 111.3 ± 11.8b,c 103.2 ± 12.5a 93.5 ± 35.5a 
Garlic 150.2 ± 49.9a 160.2 ± 43.5a 128.9 ± 79.2a 67.7 ± 38.7a 
Probiotic 133.5 ± 14.5a 153.3 ± 48.0a,c 120.5 ± 78.2a 100.4 ± 18.0a 
Turmeric 136.6 ± 6.1)a 76.4 ± 10.7b 107.7 ± 13.5a 98.8 ± 10.4a 
Control 126.0 ± 9.3a 106.5 ± 10.8b,c 149.3 ± 48.8a 93.9 ± 24.7a 

 

Sodium (U/L)     
Aloe vera 44.4 ± 1.7a 93.2 ± 77.0a 64.8 ± 7.2 47.5 ± 1.6a,b 
Ginger 51.4 ± 4.2a 63.6 ± 10.2a 61.4 ± 15.2a,b 46.6 ± 4.9a,b 
Safi 52.8 ± 12.3a 67.9 ± 6.9a 51.5 ± 3.2a,b 41.4 ± 2.1a 
Garlic 47.5 ± 2.9a 85.1 ± 34.8a 57.9 ± 6.5a,b 52.1 ± 9.0b 
Probiotic 54.2 ± 7.4 a 68.8 ± 3.8a 50.3 ± 1.9a 43.6 ± 4.6a,b 
Turmeric 52.9 ± 8.9 a 62.8 ± 5.2a 48.2 ± 4.5a 41.6 ± 7.1a 
Control 55.7 ± 12.4a 75.5 ± 9.3a 53.1 ± 3.1a,b 41.2 ± 3.0a 

     
Mean ± SD 
Figures in the same columns having different superscripts are significantly different (p<0.05) 
 
A, B, C, D, E, F and G (each containing 15 birds) in three 
replicates of five birds. Each bird of the group A, B, C, 
D, E and F was fed with 0.2% aqueous extract of Aloe 
vera, Zingiber officinale , Safi, Allium sativum, Probiotic 
(Dahi) and Curcuma longa in addition to the basal diet, 
twice a day from day 11 till the end of experiment, 
respectively. Group G was kept as control, fed on basal 
diet only. Ten percent Stock solution of Probiotic (Dahi) 
was prepared twice a week while that of SAFI was 
prepared weekly in clean filtered water. 
 Blood samples were collected by puncturing the 
ulnar vein of broilers, using 5-ml plastic syringes, and 25 
x 7 mm needles. Twenty one blood serum samples were 

collected from NDV vaccinated broilers weekly i.e., on 
18th day (G1), 25th day (G2), 32nd day (G3) and 39th 
day(G4). Broilers were fed a corn and soybean meal-
based diet, which supplied the nutritional requirements 
(Rostagno et al., 1995). 
 Serum levels of cholesterol, triglycerides, sodium, 
calcium were determined using commercial kits of 
Cromatest purchased from Linear Chemicals S.L. Spain, 
using standardized method described by German Society 
for Clinical Chemistry (1972). Sample readings were 
recorded using spectrophotometry (Chemistry Analyzer, 
Metro Lab, Model: 1600 plus) with wave length adequate 
for each test. Antibody titer against ND Virus was 
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determined by performing Haemagglutination inhibition 
test (Hirst, 1942; Allan and Gough, 1974) to check the 
immune response of broilers to ND virus.  
 The data thus obtained was analyzed using ANOVA 
and Duncan’s multiple range tests by SPSS statistical 
program version 15.0. Serum components were expressed 
as means and standard deviation. Means were compared 
by Duncan multiple range test. Significance was 
considered at 5% probability level. 
 

RESULTS AND DISCUSSION 
 
 Table I shows the effect of aqueous herbal extracts 
and probiotic on the serum level of calcium, cholesterol, 
triglyceride and sodium in broilers. Garlic has increased 
the level of calcium in the sera of broilers whereas level 
of cholesterol is decreased. None of the other herbal 
extracts had any significant effect on sera level of 
triglyceride and sodium. 
 Table  II shows that there is no effect of herbal 
extract on antibody titre. This showed that in this 
experimental design the aqueous extract of garlic 
probably enhanced the intestinal absorption of calcium by 
modulating the activity of Ca-ATPase enzyme present in 
the plasma membrane. While other aqueous herbal 
extracts did not significantly affected the calcium level of 
broilers. The present study is to some extent in agreement 
with the past study conducted by Mukherjee et al. (2006), 
which suggested the significant effect of oil extract of 
garlic by promoting intestinal transference of calcium in 
rats. 
 Effect of other herbal extracts on cholesterol level 
was not significant. This study is to some extent in 
accordance with the study conducted by Durak et al. 
(2004), who concluded that garlic extract 
supplementation improves blood lipid profile by lowering 
the serum levels of serum total cholesterol, low-density 
lipoprotein (LDL) and very–low-density lipoprotein 
(VLDL) cholesterols in humans. 
 This result is to some extent against the study 
conducted by Durak et al. (2004), who suggested that 
garlic extract supplement lowers the serum level of 
triglycerides in humans. But according to Dong et al. 
(2015) in humans, obesity is associated with increased or 
decreased levels of serum biochemical indicators. Due to 
long-term intense selection for fast growth rate, modern 
broilers have the problem of excessive fat deposition, 
exhibiting biochemical or metabolic changes. So the 
results shown in Table I indicate that as broilers have the 
tendency of excessive triglyceride synthesis that was why 
any of the herbal extract had not significantly lowered the 
serum level of triglycerides. 
 The herbal extracts had no significant effect on the 

serum level of sodium in broiler chicks as shown in Table 
I. This result is to some extent against the study 
conducted by Oluwole (2001), who indicated that higher 
doses of garlic increase the serum level of Sodium in rats. 
Our results were different from Oluwole (2001) because 
the chicks were bred in an open shed in the extreme hot 
and dry climate of DIKhan district, so it is possible that 
probably due to the heat stress endured by the broiler 
chicks the sera level of sodium were not significantly 
different for any of the herbal extract. 
 Furthermore all the herbal extracts and probiotic did 
not significantly altered the immune response of broiler 
chicks against the Newcastle Disease Virus vaccine as 
tabulated in Table II. Although the antibody titer of 
broilers against ND Virus was sufficient to ward off any 
ND outbreak. 
 
Table II.- Effect of aqueous herbal extracts and probiotic 

on antibody response of broilers to NDV 
vaccine to anti-NDV-HI antibody Titre. 

 
Name of 
extract 25th day 32nd day 39th day CGMT 

     
Aloe vera 2 2.2 1.5 1.9 ± 0.4a  
Garlic 1.3 2 1.5 1.6 ± 0.4 a 
Ginger 1.7 2 1.2 1.6 ± 0.4 a 
Turmeric 1.7 2.1 2 1.9 ± 0.2 a  
Probiotic 1.5 2.1 2 1.9 ± 0.3 a 
Safi 1.5 2.2 2.1 1.9 ± 0.4 a 
Control 1.5 2.3 1.5 1.8 ± 0.5 a 
     

CGMT, Cumulative Geometric Mean Titre 
 

CONCLUSION 
 
 The results presented in this study suggest that 
herbal extracts should be added in the feed of broilers in 
minute quantities. This will improve the quality of their 
feed and will have benefits for the consumer of the 
broiler meat. The commercial feed of broilers is prepared 
to make it cost effective and thus the quality of the feed is 
low which is not good for the consumers. So by adding 
these and other herbal extracts with proven medicinal 
benefits will definitely enhance the quality and medicinal 
value of the broiler feed with negligible impact on the 
cost. 
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