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ABSTRACT

Seventy two, one week old, Cobb 400 broiler chickens were distributed into two experimental groups having four replicates. 
The birds of the control group were fed a basal diet (22.5% CP & 2830 K cal/kg ME) while the other group was offered a 
basal diet supplemented with a polyherbal phytobiotic, AV/SSL/12 in drinking water@ 4 ml/100 birds/ day during 1-2 weeks, 
8 ml/ 100 birds/ day during 2-4 weeks and 15 ml/100 birds/ day during 4-6 weeks of age. AV/SSL/12 birds had a significantly 
higher (P<0.05) body weight compared to the control at 2nd week of age. The body weight gain of the birds in the liver tonic 
fed group was significantly higher (P<0.001) compared to the control group at 2nd week of age. Feed conversion ratio (FCR) 
was significantly better (P<0.05) in the phytobiotic group compared to the control group during 3-6 weeks and 1-6 weeks of 
age. Total immunoglobulins and mercaptoethanol sensitive (IgM) antibody titer (log 2) values in response to sheep red blood 
cells was significantly higher (P<0.05) in the phytobiotic compared to the control group. The herbal supplemented group had 
significantly higher (P<0.05) large intestine length compared to the control group at 6 weeks of age. However, there was 
no significant difference between the treatment groups in the carcass characteristics and yield of cut up parts of the broilers 
after 6 weeks of age. Hence, it may not be unreasonable to infer that poly herbal liver tonic, AV/SSL/12 possesses promising 
immunomodulatory potential and supplementation of poly herbal liver tonic may elicit growth of commercial broilers. 
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Liver is an important organ involved in various metabolic 
pathways regulating growth and productivity in poultry. 
As liver has a wide range of functions, it is vulnerable to 
various diseases. Phytobiotics are plant derivatives such 
as herbs, plant extracts or spices and have a wide range 
of activities viz. stimulation of feed intake, growth and 
endogenous secretions in the gut. Phytobiotics possess 
hepatoprotective and hepatogenic properties, which tone 
up liver resulting in increased nutrient utilization and better 
performance.  AV/SSL/12, poly herbal liver tonic (Ayurvet 
Ltd, Baddi, India) contains herbs viz. Achyranthes aspera 
(Prickly Chaff Flower, Devil’s Horsewhip, Apamarga), 
Andrographis paniculata (Green chirayta, King of bitters, 
Kalamegha), Azadirachta indica (Neem), Boerhaavia 
diffusa (Spreading Hogweed, Punarnava), Eclipta alba 

(False Daisy, Bhringaraj) and Ichnocarpus frutescens 
(Black creeper, Utpalagopa), Terminalia chebula (Black 
myrobalan, Haritaki). These herbs have hepato-stimulant, 
hepato-protective, immunomodulatory and antioxidant 
activities (Sadekar et al., 1998; Manu and Kuttan, 2009; 
Michels et al., 2011; Dash et al., 2007). Further, they 
optimize digestion and metabolism resulting in better 
protein utilization, improved mucosal function and 
reduced cost of metabolic deamination. Hence, a study 
was undertaken to evaluate the efficacy of a phytobiotic, 
AV/SSL/12 on the body weight, body weight gain, feed 
conversion ratio, immune competence traits, development 
of digestive organs and carcass characteristics of 
commercial broilers.
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MATERIALS AND METHODS

Birds and experimental design

A total of seventy two, one week old, Cobb 400 broiler 
chickens were distributed into two experimental groups 
having four replicates each with nine birds. The birds 
of the control group were fed a basal diet (22.5% CP & 
2830 K cal/kg ME) while the other group was offered a 
basal diet supplemented with a polyherbal liver tonic, AV/
SSL/12 in drinking water@ 4 ml/100 birds/ day during 
1-2 weeks, 8 ml/ 100 birds/ day during 2-4 weeks and 15 
ml/100 birds/ day during 4-6 weeks of age. 

Experimental procedure and analyses

Weekly body weight and body weight gain was recorded 
till 6th week of age. After 6 weeks of age, general 
immune response was studied by taking nine  birds 
from each treatment group and measuring important 
immunocompetence traits such as antibody response 
(log2 titer) to 1% sheep red blood cells (SRBC) (Siegel 
and Gross, 1980; Van der Zijpp, 1983), 2-mercaptoethanol 
resistant antibodies (MER or IgG) and mercaptoethanol 
sensitive antibodies (MES or IgM) against SRBC (Martin 
et al., 1989) and cell mediated immune (CMI)  response 
i.e. in vivo cutaneous basophilic hypersensitivity response 
to lectin phytohaemagglutinin from Phaseolus vulgaris 
(PHA-P) determined as foot web index (Corrier and 
DeLoach, 1990). After forty two days of the experimental 
trial, six representative birds from each treatment group 
was randomly selected and slaughtered to study the 
gastrointestinal tract development (proventriculus, 

gizzard, small intestine, large intestine & caeca) and 
various slaughter traits viz. pre slaughter fasting shrinkage 
in live weight, dressing yield, eviscerated yield, ready 
to cook yield, giblet yield (heart, liver & gizzard) as a 
percentage of live weight and yield of individual cut-up 
parts (thighs, drumsticks, breast, back, neck, wings) as a 
percentage of  eviscerated yield.

Statistical analysis

Data were subjected to one-way analysis of variance in 
a completely randomized design (Snedecor and Cochran, 
1980). Significant differences among treatment means 
were calculated as per Duncan’s multiple range test 
(Duncan, 1955).

RESULTS AND DISCUSSION

Growth performance

The phytobiotic group birds had a significantly higher 
(P<0.05) body weight compared to the control at 2nd 
week of age (322.89 vs 289.44) (Table 1). Further, the 
weekly body weight of the birds in the phytobiotic fed 
group was apparently higher compared to the control 
group throughout the experiment. The body weight gain 
of the birds in the phytobiotic fed group was significantly 
higher (P<0.001) compared to the control group at 2nd 
week of age (Table 2). Our present findings pertaining to 
the phytobiotic group in broiler feed are in agreement with 
the reports of Kutlu and Forbes (1993), Bhattacharyya et 
al. (2013) who also reported improvement in body weight 
gain when various herbs were added to broiler feed. 

Table 1.  Effect of phytobiotic on the average weekly body weight (g) of commercial broilers during 1-6 week period

Treatment 1st wk 2nd wk 3rd wk 4th wk 5th wk 6th wk
Control 136.72 289.44a 474.92 833.39 1067.25 1292.92
Phytobiotic 129.89 322.89b 517.89 867.97 1091.50 1373.44
Pooled SEM 0.93 4.38 5.96 10.29 10.44 12.66
Significance level NS P<0.001 NS NS NS NS

Means bearing different superscripts within a column differ significantly (P<0.05)

NS: Non significant (P>0.05) SEM: Standard error of means
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Table 2. Effect of phytobiotic on the average weekly weight gain 
(g) of commercial broilers during 1-6 week period

Treatment 2nd wk 3rd wk 4th wk 5th wk 6th wk
Control 152.72a 185.47 358.47 233.86 225.67
Phytobiotic 193.00b 195.00 350.08 223.53 281.94
Pooled SEM 4.86 4.3746 9.87 10.18 7.32
Significance 
level P<0.001 NS NS NS NS

Means bearing different superscripts within a column differ 
significantly (P<0.05)
NS: Non significant (P>0.05) SEM: Standard error of means

Feed conversion ratio

FCR was significantly better (P<0.05) in the phytobiotic 
group compared to the control group during 3-6 weeks 
and 1-6 weeks of age (Table 3). Kumar et al. (2005) noted 
significant improvement in feed efficiency of the birds 
when the diet was supplemented with turmeric in broilers. 
Tiwari et al. (2012) also observed that feed conversion 
ratio was better in broilers were subjected to dietary

Table 3. Effect of phytobiotic on the FCR of commercial broilers 
during 1-4 week, 4-6 week and 1-6 week period

Treatment 1-3 wk 3-6 wk 1-6 wk
Control 1.76 2.07a 1.98a

Phytobiotic 1.75 1.87b 1.82b

Pooled SEM 0.02 0.02 0.02
Significance level NS P<0.05 P<0.05

Means bearing different superscripts within a column differ 
significantly (P<0.05)
NS: Non significant (P>0.05) SEM: Standard error of means

supplementation of phytobiotics (0.5% turmeric powder, 
0.5% neem leaf powder and 1 % amla pulp powder).

Immuno competence traits

Effect of poly herbal phytobiotic on the humoral immune 
responses to 1% sheep red blood cells (SRBC) at 6 weeks of 
age has been tabulated in Table 4. Total immunoglobulins 
and mercaptoethanol sensitive (IgM) antibody titer (log 
2) values in response to SRBC was significantly higher 
(P<0.05) in the phytobiotic compared to the control group. 
This is in corroboration with the findings of various 
scientists who also noted that phytobiotics or herbal 
supplementation stimulate immune system and have potent 
antibacterial, antiviral, anti-inflammatory, cocciodiostatic 
and anthelminthic activity. Further, it has already been 
reported that certain mushroom and herb polysaccharides 
can be used in prevention of bacterial (Yuan et al., 1993), 
viral (Yu and Zhu, 2000) and parasitic disease (Pang et 
al., 2000) in chickens. AV/SSL/12 contains herbs viz. 
Andrographis paniculata, Boerhaavia diffusa and Eclipta 
alba that have potent immunomodulatory activities 

Table 4. Effect of phytobiotic on the humoral immune responses 
[antibody titer (log 2) values to SRBC] and cell mediated 
immune response (response to PHA-P) (foot web index) at 6 
weeks of age

Treatments HA IgG IgM Foot web 
index

Control 4.00b 1.80 2.20b 0.12
Phytobiotic 7.40a 1..40 6.00a 0.34
Pooled SEM 0.42 0.17 0.43 0.04
Significance level P<0.05 NS P<0.05 NS

Means bearing different superscripts within a column differ 
significantly (P<0.05)
NS: Non significant (P>0.05) SEM: Standard error of means

Table 5.  Effect of phytobiotic on the development of digestive organs of commercial broilers at 6 weeks of age

Treatment Proventricular 
weight (g/100g)

Small 
intestine 
weight 

(g/100g)

Small 
Intestine 

length 
(cm/100)

Large 
Intestine 
weight 

(g/100g)

Large 
intestine 
length 

(cm/100)

Average 
caecal length 

(cm/100g)

Caecal 
weight 

(g/100g)

Control 0.42 5.07 15.75 0.10 0.50a 2.73 0.71
Phytobiotic 0.43 4.66 13.18 0.18 0.81b 2.54 0.51
Pooled SEM 0.01 0.21 0.45 0.01 0.05 0.09 0.09
Significance level NS NS NS NS P<0.05 NS NS

Means bearing different superscripts within a column differ significantly (P<0.05)
NS: Non significant (P>0.05) SEM: Standard error of means
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Table 6. Effect of phytobiotic on the carcass quality characteristics of commercial broilers at 6 weeks of age

Treatment Shrinkage                
(%)

Dressing 
(%)

Eviscerated 
wt (%)

Heart wt 
(%)

Liver wt 
(%)

Gizzard wt 
(%)

Total ready to 
cook yield ( %)

Control  7.20 75.75 57.15 0.32 2.22 2.69 62.39
Phytobiotic  5.51 74.25 58.90 0.46 2.42 2.55 64.32
Pooled SEM  0.43 0.36 0.83 0.02 0.07 0.08 0.80
Significance level   NS NS NS NS NS NS NS

NS: Non significant (P>0.05) SEM: Standard error of means

Table 7: Effect of phytobiotic on the cut up-parts of commercial broilers at 6 weeks of age

Treatment Thighs % Drumstick % Breast % Back % Neck % Wings %

Control 16.37 15.80 31.68 19.43 5.48 11.24
Phytobiotic 16.10 15.66 30.10 19.91 4.42 13.81
Pooled SEM 0.20 0.28 0.47 0.51 0.20 0.64
Significance level NS NS NS NS NS NS

NS: Non significant (P>0.05) SEM: Standard error of means

(Puri et al., 1993; Mathew and Kuttan, 1999; Manu and 
Kuttan, 2008; Mungantiwar et al., 1999; Christybapita et 
al., 2007). CMI was apparently higher in the phytobiotic 
group compared to the control group (0.34 vs 0.12) (Table 
4). The phytobiotic used contains Boerhaavia diffusa 
which modulates cell mediated immune response (Manu 
and Kuttan, 2008). Higher CMI response of commercial 
broilers at 6 weeks fed herbal supplements has also been 
reported by Tiwari (2008) and Goswami (2008).

Development of digestive organs

The herbal supplemented group had significantly higher 
(P<0.05) large intestine length compared to the control 
group at 6 weeks of age (Table 5). Singh (2009) also noted 
that dietary supplementation of 1% tulsi leaf powder 
resulted in significantly higher (P<0.05) length of the large 
intestine compared to the control group. However, no 
such difference was observed in the other digestive organs 
between the treatment groups. This is in corroboration with 
Goswami et al. (2008) and Singh (2009) who also noted 
that herbal supplementation did not alter the development 
of digestive and intestinal organs in broilers. 

Carcass characteristics and yield of cut up parts

There was no significant difference between the treatment 
groups in the percent shrinkage, dressing, eviscerated 
weight, heart weight, liver weight, liver weight gizzard 
weight and total ready to cook yield (Table 6). Further, 
there was also no significant difference in the percent yield 
of thighs, drumstick, breast, back, neck and wings (Table 
7). 

CONCLUSION

It may be inferred that poly herbal phytobiotic, AV/
SSL/12 possesses promising immunomodulatory potential 
and supplementation of poly herbal liver tonic may elicit 
growth of commercial broilers.
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