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Abstract: A biological study using Nandanam Turkey poults (Meleagris gallapavo) for eight weeks duration was carried out to evaluate
the effect of four herbal seeds as phytobiotics on haematological and serum biochemical parameters in turkey poults. One hundread and
fifty poults were randomly subjected to five dietary treatments in a completely randomized design with basal diet (T1), 0.5% (5g/kg) level
of each seeds thyme (T2), fenugreek (T3), fennel (T4) and cumin (T5) in cages. Haemoglobin (Hb) content and serum biochemical
parameters such as serum total proteins, calcium, cholesterol and triglyceride were estimated using a Biosystem autoanalizer.
Haemoglobin content in overall at eighth week of age revealed significant (P<0.05) difference between treatments while highly
significant (P<0.01) difference was found in total proteins with increased level recorded in fenugreek and lower level in cumin
supplemented groups at eighth week of age. No significant difference in serum calcium was noticed at eighth week of age. But the
overall serum cholesterol values were highly significant (P<0.01) with highest values recorded in fennel and lowest in cumin
supplemented groups. Whereas highly significant (P<0.01) difference was observed in overall at eighth week of age with high levels
noticed in control group then followed by cumin supplemented group compared to all other treatments.
Keywords: turkey poults, phytobiotics, thyme, fenugreek, fennel, cumin

1. Introduction
Bacterial resistance to antimicrobial drugs has become an
issue of increased public concern and scientific interest
during the last couple of decades. This resulted from a
growing concern that the use of antimicrobial drugs in
veterinary medicine and animal husbandry may
compromise human health if resistant bacteria develop in
animals and are transferred to humans via the food chain
or the environment. Antimicrobials are being used in
poultry production to treat or prevent diseases and also to
promote growth in livestock and poultry grown for meat.
Antibiotic as growth promoter in poultry industry has been
seriously criticized by governmental policy makers and
consumers as a potential harm to human health (Williams
and Losa, 2001). It has been reported that the use of
antibiotics as a growth promoter in chicken has caused
some unwanted results in humans (Botsoglou and
Fletouris,
2001).
Therefore,
most
antibacterial
performance promoters have been banned due not only to
cross-resistance but also to multiple resistances (Neu,
1992). Recognizing this, the European Union has totally
banned the use of growth promoting antibiotics in animal
feed. On the other hand, many antibiotics are being used
widely in food animals as growth promoters and to prevent
and treat infectious diseases as there are no regulatory
provisions are in place in many developing countries to
monitor their use. The ban of antibiotics in animal feeds
has consequences in the international trade of poultry meat
as well because many countries adopt stringent Sanitary
and Pho-sanitary measures on imports of animal and plant
products.It is also very important that the ways and means
for the economy of the poultry production cannot be
overlooked. During the last two decades, considerable
research has been done in exploring suitable alternative to
antibiotics as growth promoters. Herbs or products
including plant extracts, essential oils or the components
of the essential oils hold promise as alternatives to

antibiotics (Ocak et al., 2008). Substantial attention has
been paid to medicinal herbs as replacements for antibiotic
growth promoters (Ibrahim et al., 2005). There is evidence
suggesting that herbs, spices, and various plant extracts
have appetizing, digestion-stimulating and antimicrobial
properties (Sharifiet al., 2013).
Phytobiotics are the preparations of vegetative origin
containing chemical constituents, which favourably affect
the microflora of the digestive system. Some of the
beneficial effects of phytobiotics include increment in feed
intake, stimulation of digestive secretions, stimulation of
immune system, antimicrobial, antioxidant and
coccidiostatic activity, pharmacological actions such as
laxative, spasmolytic and astringent effects as well as
prevention of flatulence and denaturizing. Under the
intensive management systems, herbal extracts are already
being tried as feed supplements to improve growth
performance (William and Losa, 2001). Several studies
indicated that these feed additives could be used in poultry
ration as antifungal, antibacterial and antioxidant
compounds (Khosravi et al., 2008). Even though
phytobiotics provides potential alternative to the antibiotic
usage, more research is needed to understand their
mechanism of action. The aim of this study is to shed light
on the growth stimulating effects by antimicrobial
properties of four herbal seeds namely, thyme, fenugreek,
fennel and cumin by conducting in-vitro and in-vivo
studies.

2. Materials and Method
Biological trial was conducted at the Institute of Poultry
Production and Management, Madhavaram Milk Colony,
Chennai-51, located in Chennai metropolitan area of Tamil
Nadu.A biological experiment of eight weeks duration was
conducted in turkey poults to find out the effect of four
herbal seeds namely thyme (Thymus vulgaris), fenugreek
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(Trigonella foenum graecum), fennel (Foeniculum
vulgare) and cumin (Cuminum cyminum) as phytobiotics
on haemoglobin content and serum biochemical
parameters in turkey poults. A total number of 150 straight
run day old turkey poults of Nandanam turkey variety
belonging to single hatch were utilised for the study. The
poults were weighed individually and wing banded. Poults
were randomly divided into five treatment groups with
three replicates of 10 poults each. The experimental birds
were reared under identical management conditions up to
8 weeks of age. Mean body weight was recorded between
0 and 8 weeks at biweekly intervals. The dietary
treatments included the basal diet as control (T1),
supplemented experimental groups each receiving 5g/kg
(0.5%) thyme seeds (T2) or fenugreek seeds (T3) or fennel
seeds (T4) or cumin seeds (T5) added to the basal diet.
These experimental feeds were fed to the respective
treatment groups ad libitum from 0 to 4 and 5 to 8 weeks
of age. Two milliliters of blood was collected from jugular
vein of four poults in each treatment at fourth, sixth and
eighth weeks of age using a 2ml syringe for estimation of
haematological and serum biochemical parameters. A
sample of 0.5ml of blood was taken in vial containing
0.5mg of EDTA (Ethylene Diamine Tetra Acetic Acid) as
an anticoagulant. The remaining blood was kept
undisturbed for two hours and the serum was separated.

3. Results
The data recorded in biological experiment were grouped,
analyzed statistically and presented.
3.1 Haemoglobin Content
Effect of four herbal seeds as phytobiotics feed
supplementation on haemoglobin (g/dl) at fourth, sixth and
eighth weeks of age in turkey poults are presented in table
1. There was a highly significant (P<0.01) difference for
haemoglobin content at fourth and sixth week of age with
highest haemoglobin content in fenugreek and cumin
supplemented group were evident. Haemoglbin content in
overall and males at eighth week of age were significant
(P<0.05) with highest values recorded in fenugreek and
cumin while insignificant difference was noted in females.
Irrespective of treatment, consistent lower haemoglobin
content was observed in all age groups in thyme groups.
Table 1: Effect of four herbal seeds as phytobiotics feed
supplementation on mean (± SE) haemoglobin (g/dl)
between 0 and 8 weeks of age in turkey poults (n=4)
Treatm
ents

2.1 Estimation of haemoglobin

T1

Haemoglobin (Hb) content was estimated as per the
Sahli’s acid hematin method (Sahli, 1909).

T2
T3

2.2 Total Serum Protein
T4

The total proteins level in the serum samples were
estimated in A15 Biosystem auto analyzer by using
commercially available AGAPPE kit based on Direct
Biuret method (Gornall et al., 1949) and BCG method
(Doumas et al., 1970).
2.3 Serum Calcium
The calcium in the serum samples was estimated in the
A15 Biosystem auto analyser using commercially
available AGAPPE kit based on the OCPC method
(Kessler and Wolfman, 1964).
2.4 Serum Cholesterol and Triglycerides
Cholesterol and triglycerides in the serum were estimated
using A15 Biosystem auto anlyser using commercially
available kits from AGAPPE diagnostics Ltd. based on
CHOD-PAP methodology (Allain et al., 1974) and GPOmethod (Buccolo and David, 1973) respectively.
2.5 Statistical Analysis
All the statistical analyses were performed by using SPSS
software (version 7.5) as per Snedecor and Cochran
(1994). The means were compared by one way ANOVA
for significant differences among treatments. The
percentage in data was converted into arc sin values before
statistical analysis.

T5
F value

Age in weeks
4

6

11.15a±
0.36
10.31b±
0.13
11.45a±
0.13
10.25b±
0.10
11.25a±
0.15
8.148**

10.70ab±
0.31
9.80b±0.
18
11.65a±0
.33
10.80ab±
0.41
11.55a±0
.33
5.449**

Male
11.40ab±
0.31
10.27b±0
.07
11.93a±0
.47
10.93ab±
0.66
12.17a±0
.35
3.393*

8
Female
11.60±
0.23
10.87±
0.59
11.47±
0.27
11.13±
0.64
11.30±
0.25
0.437NS

a, b, c - means within column bearing different
superscripts differ significantly (P<0.05)
* - Significant (P<0.05), ** - Significant (P<0.01), NS Non-significant (P>0.05)
3.2 Serum Total Proteins
Influence of four herbal seeds as phytobiotics feed
supplementation on serum protein (g/dl) in turkey poults is
presented in table 2. Significant (P<0.05) effect on serum
total proteins was observed at fourth week of age with
highest value spotted in thyme and lowest in fennel
supplemented groups. Whereas statistically insignificant
effect was noted in total proteins at sixth week of age. At
eighth week of age significant (P<0.05) effect was found
in total proteins on overall mean and in males with
compare to control. Cumin treated birds showed
significantly (P<0.05) lower total proteins compared to the
other herbal seeds supplemented group. Control birds had
intermediatery values which is statistically comparable
with all other treatments, in males cumin supplemented
birds had significantly lower serum total proteins
compared to other herbal seeds supplemented birds which
had statistically similar serum total proteins. Except thyme
fed birds all the other herbal seeds supplemented birds had
similar serum total proteins to that of control.
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11.50a±0
.18
10.57b±0
.30
11.70a±0
.26
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Table 2: Effect of four herbal seeds as phytobiotics feed
supplementation on mean (± SE) serum total proteins
(g/dl) between 0 and 8 weeks of age in turkey poults (n=6)
Total proteins
Treatme
nts

th

4 week

6th
week

8th
Male

Female

Overall

T1

3.47bc±0.
05

3.67±0.
05

3.27bc±0.
03

3.41±0.
24

3.34ab±0.
11

T2

3.92a±0.
05

3.59±0.
05

3.69a±0.
12

3.45±0.
09

3.57a±0.
08

T3

3.46bc±0.
05

3.62±0.
05

3.56ab±0.
09

3.44±0.
21

3.50a±0.
11

T4

3.42c±0.
02

3.57±0.
05

3.53ab±0.
09

3.54±0.
13

3.53a±0.
07

T5

3.69ab±0.
11

3.63±0.
05

3.18c±0.
11

3.06±0.
36

3.12b±0.
17

F value

10.982*

0.592NS

5.100*

0.668NS

2.665*

a, b, c, d - means within column bearing different
superscripts differ significantly (P<0.05),
* - Significant (P<0.05), ** - Significant (P<0.01), NS Non-significant (P>0.05)
3.3 Serum Calcium
Serum calcium level variation due to feed supplementation
of four herbal seeds as phytobiotics feed supplementation
in turkey poults are presented in table 3. Inclusion of
herbal seeds had significant (P<0.01) effect on the serum
calcium level of turkey poults at fourth and sixth weeks of
age. At eighth week, even though males recorded
significant
(P<0.05)
effect
for
phytobiotic
supplementation, the mean values of female and overall
average was not altered by phytobiotic supplementation.

Table 3: Effect of four herbal seeds as phytobiotics feed
supplementation on mean (± SE) serum calcium (mg/dl)
between 0 and 8 weeks of age in turkey poults (n=6)
Age in weeks
8th
Treatm
th
th
ents
4
6
Overal
Male
Female
l
5.96c±0 6.06c±0 5.18b±0. 5.23±0 5.20±0
T1
.03
.02
35
.54
.26
7.19a±0 6.35bc± 5.87ab±0 5.88±0 5.85±0
T2
.05
0.2
.07
.19
.11
6.87b±0 6.42b±0 6.02ab±0 6.31±0 6.16±0
T3
.05
.01
.16
.04
.10
6.77b±0 6.06c±0 6.24ab±0 6.15±0 6.19±0
T4
.05
.02
.65
.09
.50
7.18a±0 7.16a±0 6.94a±0. 5.04±0 6.17±0
T5
.06
.05
49
.04
.44
104.97 22.946
0.769N 1.198N
F value
2.100*
S
S
1**
**
a, b, c - means within column bearing different
superscripts differ significantly (P<0.05)
* - Significant (P<0.05), ** - Significant (P<0.01), NS Non-significant (P>0.05)
3.4 Serum Cholesterol and Triglycerides
Mean serum cholesterol and triglyceride (mg/dl) in
different herbal seeds supplemented groups in turkey
poults is presented in table 4. Serum cholesterol level was
significantly (P<0.05) affected at fourth week of age with
hyper cholesterol in thyme while hypo cholesterol in
fenugreek supplemented groups were seen, while no
significant difference was observed at sixth weeks of age.
Whereas at eighth week of age, significant (P<0.05)
difference was observed both in males and in females
leading to a significant (P<0.01) effect on overall values
also. The serum cholesterol level was elevated in males
due to fennel supplementation whereas cumin
supplementation has resulted in significant (P<0.05)
decrease in overall values. Apart from this, serum
cholesterol level in males, females and both the sex
together has not been affected by supplementation of
herbal seeds. There was highly significant (P<0.01)
difference in serum triglycerides level at fourth and sixth
weeks of age. At fourth week except thyme
supplementation, addition of other phytobiotics (P<0.05)
depressed serum triglyceride level. The magnitude of
depression was higher in fenugreek and fennel
supplemented birds making it significantly (P<0.05) lower
than cumin fed birds. At the sixth week also all the
phytobiotic herbal seeds except thyme had significant
(P<0.05) reducing effect of serum triglyceride in turkey
poults. However at eighth week males, females and both
the sex together registered significantly (P<0.05) lower
triglyceride in turkey poults due to supplementation of
herbal seeds. The decrease was strongly noticed in thyme,
fenugreek and fennel supplemented birds making it
significantly (P<0.05) lower than cumin fed birds.
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Table 4: Effect four herbal seeds as phytobiotics feed supplementation on mean (± SE) serum cholesterol and triglycerides
(mg/dl) between 0 and 8 weeks of age in turkey poults (n=6)
Cholesterol
Treatment
s

4th
week

6th
week

126.5

T2
T3
T4

b

±3.5
138.0a
±50
114.0b
±50
128.0a
b

±50
123.0a
T5

b

±50
F value

3.354*

8 week

4th
week

6th
week

Male

Female

Overall

120.5
±1.5

135.05b
±5.50

136.50ab±0.5
0

136.00ab±2.2
7

178.50a
±2.06

134.0
±50
124.0
±50

130.33b
±1.76
139.67ab±6.3
3

128.33ab±7.5
4
141.67a
±2.73

129.33bc±3.4
9
140.67ab±3.1
2

128.0
±50

150.00a
±1.53

145.00a
±4.16

117.0
±50

127.00b
±3.79
5.164*

a

T1

Triglycerides
th

2.137N
S

8th week
Male

Female

Overall

173a
±50

160.00a
±10

162.05a
±4.50

161.25a
±2.02

174.75a
±2.06
142.50c
±1.26

172a
±30
138b
±5

97.33c
±2.60
96.33c
±6.44

99.33c
±5.24
91.00c
±2.08

98.33c
±2.65
93.67c
±3.25

147.05a
±2.28

143.00c
±1.08

137b
±50

99.67c
±3.71

100.00c
±2.08

99.83c
±1.90

114.00b
±11.15

120.05c
±6.02

148.00b
±1.08

139b
±50

143.67b
±4.26

120.33b
±10.84

132.00b
±7.37

3.332*

7.588**

127.457*
*

16.408*
*

42.751*
*

17.630*
*

39.797*
*

a, b, c - means within column bearing different superscripts differ significantly (P<0.05)
* - Significant (P<0.05), ** - Significant (P<0.01), NS - Non-significant (P>0.05)

4. Discussion
4.1 Haemoglobin Content
Haemoglobin content was favourably changed at fourth,
sixth and eighth week of age by supplementation of thyme
seeds in feed of turkey poults. Haemoglobin content in
males at eighth week of age was significantly low. These
could be due to effect of some bioactive principles present
in thyme seeds against haemopoietic process in the body.
The results of present study was found different with
Demir et al. (2008) who indicated that feeding thyme
powders did not change the blood haemoglobin level but
Rahimi et al. (2011) observed the improved hemoglobin
concentration, but not significantly due to inclusion of
0.1% aqueous extracts of thyme in the drinking water
however in broiler chickens. The statistical analysis
revealed highly significant (P<0.01) difference for
haemoglobin content at fourth and sixth week of age with
higher haemoglobin content in fenugreek supplemented
group. Haemoglobin content in overall and males at eighth
week of age were significantly influenced by fenugreek
supplemented groups with increased level recorded in
fenugreek. These results indicated that certain bioactive
principles in fenugreek seeds have positive effect on
haemoglobin level. Haemoglobin content at fourth, sixth
and eighth week of age was positively influenced by
addition of fennel seeds at 0.5% level in feed and also in
males at eighth week of age. In fennel supplemented
groups lesser values were observed compared to control.
This result suggests that these plants may contain
substances which involved in the derangement of the
haemopoietic process. In contrary with present findings,
Abdullah and Rabia (2009) who observed significant
(P<0.05) improvement in haemoglobin in broiler chickens
fed fennel seeds as compared to control. Higher
haemoglobin content at fourth, sixth and eighth week of
age in cumin supplemented group was evident. The results
was in disagreement with Al-Kassi (2010) who showed

that broiler chicks fed with 1.5% cumin powder developed
a significant (P<0.05) decrease in the levels of
haemoglobin. Further AL-Kassie et al. (2011) revealed
lower level of haemoglobin in broiler which fed with
cumin powder at 0.25, 0.50, 0.75 and 1% level.
4.2 Serum Total Proteins
Thyme supplementation elevated serum total proteins level
at fourth week and in males at eighth week. The overall
serum total proteins of thyme fed birds were
insignificantly higher than control at eighth week. In
accordance with present results Toghyani et al. (2011)
reported that 5g/kg thyme powder feed supplementation
significantly (P<0.05) increased serum total proteins and
globulin concentration. Addition of fenugreek has not
resulted in any change in total proteins of turkey poults at
4th, 6th, 8th weeks of age. Similar to the findings of this
experiment, Abbas (2010) has also reported no significant
effect on total proteins in diet of broiler containing 3g/kg
fenugreek seeds. Addition of fennel seeds in the turkey
feed has no influence on serum total proteins level up to
eighth week of age. No previous literature could be cited
to explain the findings of this experiment. Inclusion of
cumin seeds has in no way connected with a change in
serum total proteins of turkey poults up to eight weeks of
age. However, Shabaan (2012) recorded lower values of
total proteins in an experiment containing cumin seeds at
0.15 and 0.30% in diet of sbroilers. But in contrary with
present findings Elagib et al. (2012) found that in broiler
chick fed with diets containing cumin showed increase in
total proteins fraction of the blood proteins.
4.3 Serum Calcium
Perusal of literature has indicated that the research on
supplementation of phytobiotics on serum calcium level
has not been studied adequately as evidenced by scanty
literature. Inclusion of thyme seeds elevated serum
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calcium level at fourth week of age in turkey poults.
However during the rest of the period (sixth and eighth
week of age), the numerical increase observed in this
group was not statistically significant.
Feeding of turkey poults with fenugreek seeds has
significantly (P<0.05) enhanced the serum calcium level at
four and six weeks of age. However the increase at eighth
week was statistically not significant. The turkey poults
receiving fennel seeds in feed recorded significantly
(P<0.05) higher serum calcium level at fourth week and
same value at sixth week of age compared to control.
Increase in serum calcium level at eighth week was not
significantly higher than control. The addition of cumin
seeds in the feed of turkey poults has resulted in increased
level of serum calcium at four and six weeks of age. At
eighth week even though males recorded significantly
(P<0.05) higher serum calcium in males, females recorded
insignificantly lower values. The overall serum calcium
level at eighth week compared to control was numerically
higher but statistically significant.
4.4 Serum Cholesterol and Triglycerides
It was observed from the study that supplementation of
thyme seeds has no effect on serum cholesterol level.
However earlier workers (Isa, (2011) at 0.02 and 0.04%;
Navid and Nezhady, (2011) at 1.5% and Toghyani et al.
(2011) at 0.5% ) recorded significant decrease in serum
cholesterol level due to thyme supplementation. High
levels of fibers of these seeds can increase the excretion of
bile and this can decrease the cholesterol level of blood
(Zargari, 2001). Even though thyme supplementation had
no significant effect on serum triglycerides during four and
six weeks of age, significant decrease was observed at
eighth week in overall and sex separate values. The results
was supported by Isa (2011) who showed that broilers fed
diet supplemented with thyme powder at 0.02 and 0.04%
up to 6 weeks resulted in significant reduction (P<0.05) in
the levels of serum triglycerides. The main reason is these
substances have effect on cholesterol and triglycerides and
decrease these harmful parameters in blood serum. The
reduction in triglyceride and cholesterol level noticed by
thyme has been attributed to the lowering effect of thymol
or carvacrol on HMG-Co A reductase the rate limiting
enzyme of cholesterol synthesis (Lee et al., 2003).Similar
to thyme supplementation, the addition of fenugreek seeds
in the diets of turkey poults also showed no significant
change in serum cholesterol level during entire experiment
period. These results often related to the mode of action of
fenugreek in bird metabolism which includes competition
with cholesterol at binding sites or interference with the
cholesterol biosynthesis in the liver. Hypocholesterolaemic
effects of fenugreek are owing to increased conversion of
hepatic cholesterol to bile salts due to loss in the faeces of
complexes of these substances with fenugreek fiber and
saponins (Lee et al., 2003).However Abbas (2010)
ascertained the effect of fenugreek seeds on broiler
performance at the rate of 3g per kg of diet and showed
significant (P<0.05) reduction in serum cholesterol level.
Addition of fenugreek to the diets of turkey poults
revealed the decreasing trend in serum triglyceride level
compared to control throughout the study period. There are

no earlier research findings is available in the literature to
corroborate the findings of this experiment. The dietary
inclusion of fennel in the diet of turkey poults resulted in
consistent numerical increase throughout the experiment
period. However, the increase was high in magnitude in
males at eighth week making it statistically significant
(P<0.05).Addition of fennel in the diet of turkey poult
revealed a decreasing trend in serum triglyceride level
compared to control throughout the experimental period.
No meaningful comparison could be possible as there is no
traceable literature available on this parameter. Even
though the dietary inclusion of cumin seeds had depressive
effect on serum cholesterol during entire study period, the
difference was statistically significant (P<0.05) only for
overall mean at eighth week. The decrease in the level of
cholesterol is expected to be due to the active compound
that found in cumin which acts as inhibitors to the active
enzyme hepatic 3-hydroxyl-3 methylglutaryl coenzyme A
(HMG-CoA) that synthesized the cholesterol (Crowell,
1999). This reduction in blood cholesterol could be
contributed in some cases to the reduction in some
harmones secreted by the cortex of the adrenal glands
which in turn causes the reduction in the secretion of fatty
acids from the adipose tissues or reduction of fat oxidation
which leads to the reduction of the level of fatty acids
including blood cholesterol.
A similar trend of decreasing effect on serum triglyceride
has been noticed in supplementation of cumin seeds
throughout the study period similar to fenugreek and
fennel seeds supplementation in turkey poults. Similar
finding have already been obtained by Al-Kassi (2010) at
1.5% and AL-Kassie et al. (2011) at 0.25, 0.50, 0.75, and
1% observed a significant (P<0.05) decrease of serum
cholesterol and triglyceride in broiler chicks fed with
cumin powder in support of the current findings.

5. Conclusion
Haemoglobin content was constantly lower in thyme
supplemented group while it was recorded higher in case
of cumin supplemented group. The serum total proteins
was significantly higher in thyme, fennel and fenugreek
supplemented group compared to cumin supplemented
group. The highly significant difference was observed in
serum cholesterol level at eighth week of age in turkey
poults with highest level in fennel supplemented group and
lowest was in cumin supplemented group. The difference
in serum triglyceride level was highly significant at eighth
week of age with highest triglyceride level in control
group while lower level was recorded in fenugreek, thyme,
fennel and cumin supplemented groups. Among all
treatments supplementation of cumin seeds in feed of
turkey poults showed better performance in respect of
haemoglobin content, serum calcium and cholesterol level.
Further, it is necessary to carry out studies to validate the
findings of these at different concentrations of seeds and at
different duration.
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