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ABSTRACT
The objective of the study was to evaluate the effect of tulsi and ginger as feed additives on haemato-biochemical parameters
of broiler chicks. Two hundred and ten day-old chicks divided into 7 groups and each group having 30 chicks. Control group
was fed on basal diet and T1 and T2 group were supplemented with 0.5% and 1% of tulsi leaf powder in the ration, respectively.
Likewise, G1 and G2 group were supplemented with 0.5% and 1% of ginger powder in the ration, respectively. T1G1 and T2G2
treatment groups were supplemented with 0.5% and 1% of both herbs in combination, respectively. Approximately 5 ml blood
sample was collected aseptically from wing vein of six randomly selected birds from each group at 42nd day of experiment
for haemato-biochemistry. Highly significant (P<0.01) effect of tulsi leaf and ginger powder was observed on Hb, PCV, TEC,
TLC, total protein, AST and ALT at 42nd day of age. Serum albumin was significantly (P<0.05) increased in treatment groups
G2 and T2G2. The serum glucose and triglyceride level was significantly (P<0.01) reduced in all treatment groups except T2 as
compared to control group. Highest reduction in cholesterol level was observed in T2G2 group which showed non-significant
difference with G2 and T1G1 group as compared to control and other treatment groups. However, creatinine and globulin showed
non-significant difference among the treatment group. It may be concluded that supplementation tulsi leaf and ginger powder as
feed additives improves haemato-biochemical parameters of broiler chicks.
HIGHLIGHTS
mm Supplementation of tulsi leaf and ginger powder @ 0.5% each significantly improved haematological parameters of broilers.
mm Tulsi and ginger powder supplementation @ 0.5% each improved serum biochemistry of broilers.
Keywords: Tulsi, ginger, haemato-biochemical, broiler

For many years, antibiotic growth promoters in livestock
and poultry production have been practicing to promote
growth and improve feed efficiency, thereby improving
animal and bird health. However, the use of these feed
additives not only raises the cost of production but also
raises the growth of resistant microbes and produces
residues in meat and eggs (Sojoudi et al., 2012; Yang et
al., 2009). In the current situation, the use of in - feed-

antibiotics is under threat after the ban of the antibiotic
use by the European Union since January 2006. This ban
has increased the prevalence of resistance to antibiotics
in chicken (Kabir, 2009) and escalated the search for
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alternatives for use in the poultry industry (Janardhana
et al., 2009). Hence, many International Institutions and
organizations related to public health are showing deep
concern to reduce the use of antibiotics in poultry (Gatne et
al., 2010). World Health Organization (WHO) has started
to give emphasis on the development and use of herbal
products for the benefit of world population in viewing
the limitations and ill effects of chemical drugs (Jinsuklee,
2004). Currently natural alternatives like probiotics,
prebiotics, plant extracts and the essential oils are gaining
importance as alternative supplement (Pirogozliev et al.,
2008; Yang et al., 2008; Ayasan, 2013).
Tulsi has been found to protect organs and tissues against
chemical stress from industrial pollutants and heavy
metals, and physical stress from prolonged physical
exertion, ischemia, physical restraint and exposure to cold
and excessive noise. Tulsi has also been shown to counter
metabolic stress through normalization of blood glucose,
blood pressure and lipid levels, and psychological stress
through positive effects on memory and cognitive function
and through its anxiolytic and anti-depressant properties.
Tulsi’s broad-spectrum antimicrobial activity, which
includes activity against a range of human and animal
pathogens, suggests it can be used as a hand sanitizer,
mouthwash and water purifier as well as in animal rearing
(Cohen, 2014).
Ginger is a perennial plant commonly known as ginger and
belongs to the family Zingiberaceae which are aromatic
herbs with fleshy, tuberous or non-tuberous rhizomes and
often have tuber bearing roots (Ke et al., 2000). Ginger
may act as a pro-nutrient because of active ingredients that
are present in it. In many countries it is widely used as
a food condiment and as a medicinal herb (Chrubasik et
al., 2005). The use of ginger as a substitute for antibiotic
growth promoters is desirable in order to increase the
productivity of poultry, increase the palatability of food,
increase the use of nutrients, stimulate the appetite and
increase the flow of gastric juice (Owen and Amakiri,
2012). The main important compounds in ginger are
gingerol, gingerdiol and gingerdione which have the
ability to stimulate enzymes of digestive system, affect
the microbial activity and having antioxidative activity
(Dieumou et al., 2009). Ginger supplementation improved
antioxidant and broiler Chickens blood serum when used
in broiler diets, (Zhang et al., 2009).
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The haematological component of the animal represents
the physical tolerance of the animal to its internal and
external environment (Esonu et al., 2001); it is important
for the diagnosis of pathogenic and metabolic disorders
and is a precious factor for assessing the health status of
the person or flock. Changes in haematological parameters
are also used to assess the effects of stress or toxicity due
to environmental, nutritional or other factors. Normal
ranges of haematological parameters may be altered by the
consumption of plant constituents like Ginger (Ajagbonna
et al., 1999). Therefore, the current study was conducted
to assess the effect of tulsi leaf and ginger root powder on
haemato-biochemical parameters of broilers.
MATERIALS AND METHODS
Two hundred and ten day-old, unsexed, apparently healthy
broiler chicks (Cob-400 strain) procured from commercial
hatchery were divided into 7 groups and each group of
30 chicks was subdivided into three subgroups having
10 chicks each. Routine vaccination against Ranikhet
disease (F1 strain) and Infectious Bursal Disease were
carried out on 7th and 14th day of procurement of chicks.
Commercially available readymade broiler starter and
broiler finisher rations were procured and feed additives
such as Ocimum sanctum (Tulsi) and Zingiber officinale
(Ginger) were supplemented. The experimental feed will
be analyzed for proximate constituents by procedures of
AOAC (2016). Control group was fed on basal diet and
T1 and T2 treatment group were supplemented with 0.5%
and 1% of Tulsi leaf herb in the experimental broiler
starter and finisher ration, respectively. Likewise, G1 and
G2 treatment group were supplemented with 0.5% and
1% of Ginger herb in the experimental broiler starter
and finisher ration, respectively. T1G1 and T2G2 treatment
groups were supplemented with 0.5% and 1% of both
herbs in combination, respectively. Approximately 5
ml blood samples were collected aseptically from wing
vein of each of three randomly selected birds from each
replication at 42nd day of experiment for estimation of
various hematological and serum biochemical parameters.
Half of the blood was transferred to Ethylene Diamine
Tetra Acetic acid (EDTA) containing tubes for estimation
of hemoglobin, packed cell volume, total erythrocyte
count and total leucocyte count. The remaining blood
sample was transferred to non EDTA tubes for preparation
of serum. Subsequently, serum was extracted through
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centrifugation of sample at 3000 rpm for 15 minutes and
stored at - 20ºC until further analysis. Haemoglobin and
packed cell volume were determined by Sahli-Hellige
haemo-globinometer and micro-haematocrit method
respectively. Total erythrocyte count and total leucocyte
count were carried out manually through haemocytometer
as per standard method of Benjamin (1978). Serum sample
were tested for serum glucose, serum protein, serum
albumin, serum triglyceride, cholesterol, serum alanine
transaminase, serum aspartate transaminase, serum
creatinine through semi-automatic haemo analyzer, using
commercial test kits as per protocol procedure. The serum
globulin content was determined from total protein levels
by subtracting the serum albumin concentration.
Statistical analysis
Data collected during the current research work was
subjected to statistical analysis by implementing standard
methods of variance analysis as defined by statistical
package for social science (SPSS), version 20. Significance
of mean differences (F-values) was calculated by Dunken’s
multiple-range test as updated by Kramer (1956).
RESULTS AND DISCUSSION
The results of haemato-biochemical parameter of six week
old broiler chicks are presented in Table 1. The statistical
analysis of data revealed highly significant (P<0.01)

effect of incorporation of herbs on haemato-biochemical
parameter of broiler.
Highly significant (P<0.01) effect was observed on blood
haemoglobin, packed cell volume and total erythrocyte
count and significant effect (P<0.05) on total leucocyte
count among the treatment groups as compared to
control group. Highest haemoglobin was observed in
T2G2 treatment group which was comparable with T1G1
group and T1 and T2 group. However, lowest haemoglobin
level was observed in control group, which showed nonsignificant difference with G1 and G2 group.
Highest packed cell volume was observed in T2G2 group,
which was comparable with treatment group G1, G2 and
T1G1. In the control group, the lowest level of packed
cell volume was observed, which was comparable with
the T1 group in statistical terms. Highest total erythrocyte
count was observed in T2G2 group, which was comparable
with treatment group G2 and the lowest level of total
erythrocyte count was recorded in control group. Highest
total leucocyte count recorded in T2G2 group, which was
non-significantly differed with G2 group however the
lowest level of total leucocyte count was observed in the
control group which showed non-significant difference
with rest of treatment groups except T2G2 group. This
indicated that dietary supplementation of tulsi leaf, ginger
and their combination might have positive influence on
haematological parameter. The normal PCV, Hb, RBC and
WBC depict the nutritional profile of the broiler chicken,

Table 1: Effect of supplementation of tulsi and ginger alone and in combination on haemato-biochemical parameters of broiler chicks
Parameters

C
Hb (g %)
10.78a
PCV (%)
29.28a
6
TEC (10 /µl)
2.66a
3
TLC (10 /cumm)
20.67a
Total protein (g/dl) 3.99a
Albumin (g/dl)
1.82a
Globulin (g/dl)
2.17
Glucose (mg/dl)
184.23e
Triglyceride (mg/dl) 94.00c
Cholesterol (mg/dl) 201.12c
AST (U/L)
231.30c
ALT (U/L)
21.83d
Creatinine (mg/dl) 0.32

T1
12.91b
30.78ab
3.32b
21.00a
4.08ab
1.86ab
2.22
170.34bc
86.58ab
196.12bc
230.40c
19.04c
0.29

T2
13.00b
31.89bc
3.40b
21.23a
4.22b
1.89abc
2.33
179.34de
91.56bc
191.29bc
228.93c
18.84c
0.32

Treatment groups
G1
G2
11.26a
11.56a
bcd
32.28
33.56cd
b
3.43
3.99cd
a
21.67
22.12ab
ab
4.12
4.20b
abc
1.83
1.98bc
2.29
2.22
176.56cd
168.45b
a
84.94
82.55a
b
189.68
172.95a
b
220.44
212.83a
bc
17.42
8.72a
0.31
0.29

T1G1
12.98b
33.84cd
3.53bc
21.34a
4.39c
1.95abc
2.44
175.23bcd
87.12ab
174.18a
215.06ab
16.48b
0.31

T2G2
13.78b
34.17d
4.09d
23.89b
4.42c
2.00c
2.42
161.34a
81.77a
167.15a
211.73b
8.37a
0.28

SEM
0.45
0.68
0.20
0.77
0.06
0.04
0.07
2.48
2.00
3.34
2.18
0.74
0.01

Note: The means bearing different superscript in a column differ significantly (P<0.05).
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showing adequate nutrition of the chicks (Church et al.,
1984).
Total protein and albumin content were significantly
increase treatment group T2G2 group as compared to
control group. However globulin content showed nonsignificant difference among the treatment group.
The Glucose content is significantly (P<0.01) reduced
in all treatment groups except control and G1 group and
highest reduction was observed in T2G2 group. The highest
reduction of triglyceride content was observed in T2G2
group which showed non-significant difference with rest
of groups except control and T2 group. The cholesterol
content was significantly (P<0.01) reduced in T2G2 group
which was comparable with G2 and T1G1 group and
highest cholesterol content was observed in control group
which showed non-significant difference with T1 and T2
group. Significant (P<0.01) effect was observed on ALT
and AST content of blood due to tulsi leaf and ginger
supplementation and highest reduction was observed
in T2G2 group. Analysis of variance showed the nonsignificant effect on creatinine within the normal range.
The findings of present study are in accordance with
Muthusamy et al. (2017) also reported significant (P<0.05)
increase in the haemoglobin, packed cell volume, total
erythrocyte count and total leucocyte count, albumin and
total protein of layers in the treatment group supplemented
with a blended herbal preparation (Ocimum sanctum,
Zingiber officinale, Allium sativum, Trigonella foenum
graceum and Curcuma longa) @ 0.25 and 0.5% in basal
feed as compared to control group. Oleforuh-Okoleh et al.
(2015) also observed significant increase (P<0.05) in the
haemoglobin, packed cell volume, total erythrocyte count
and total leucocyte count of chicks fed on garlic and ginger
infusion @ 50 ml/litre in drinking water as compared to
control. Significant (P<0.05) increase in haemoglobin and
total erythrocyte count also reported by Jadhav (2016) with
supplementation of turmeric and ginger @ 0.5% each as
compared to control. Shewita and Taha (2018) investigated
a significant increase in total serum protein (TP) in the G4
group supplemented with ginger powder 6 g / kg of feed
compared to the other treatment and control. Non-significant
increase in serum globulin well corroborate with findings
from Saeid et al. (2010), who recorded serum globulin, did
not significantly differ between the treatment groups fed
aqueous ginger extract at concentrations of 0.4 and 0.6 per
cent supplemented with drinking water respectively.
1060

Muthusamy et al. (2017) who stated that a mixture
of herbal preparation (Ocimum sanctum, Zingiber
officinale, Allium sativum, Trigonella foenum graceum
and Curcuma longa) significantly reduced the glucose
level as compared to control at 0.1 per cent level. Singh
et al. (2014) reported that dietary addition of tulsi have
significant (P<0.01) effect on serum triglyceride level of
broiler chicks when supplemented with 0.5 and 1.0 per
cent of ration as compared to control and total cholesterol
reduced significantly @ 1.0% of tulsi leaf powder in
ration. Significant effect of ginger powder observed on
serum triglyceride and total cholesterol of broilers in the
present study is in line with previous studies of Saeid
et al. (2010), Bamidele and Adejumo (2012), Mohamed
et al. (2012) and Singare et al. (2014). Jadhav (2016) also
reported significant decrease in serum triglyceride level
when broiler supplemented with ginger and turmeric
alone and in combination @ 0.5% each as compared to
control. Depression of cholesterol level in the treatment
group compared to other groups might be due to inhibition
of the active enzyme hepatic 3 hydroxy 3 methyl glutaryl
coenzyme A (HMG COA) responsible for synthesis of
cholesterol in the liver (Crowell, 1999).
Sahoo et al. (2019) recorded significant (P<0.05) decrease
in the serum AST and ALT levels of the experimental
broiler chicks in the groups supplemented with ginger
and turmeric powder alone and in combination of both @
0.5 and 1.0 per cent of ration. These results indicated that
tulsi leaf and ginger powder supplementations decreased
serum liver leakage enzymes and may enhance liver
functions via improving cell membrane permeability. The
positive effects of tulsi leaf and ginger powder on liver
functions could be due to its antimicrobial and antioxidant
substances (Grashorn, 2010; Khan et al., 2012).
Results of the present study regarding non-significant
effect on serum creatinine are in accordance with (Onu,
2010; Shanoon et al., 2012; EL-Matty et al., 2014; George
et al., 2015).
CONCLUSION
It can be concluded that supplementation of the herbs tulsi
(Ocimum sanctum) leaf and ginger (Zingiber officinale)
powder as feed additives at 0.5% of both herbs could be
important to improve haemato-biochemical parameters.
The birds were found in a good health with no signs of
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anemia which revealed the valuable and significant effects
of these herbs.
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