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An experiment was conducted to evaluate the effects of supplementing black cumin (Nigella sativa) seeds
(BCS) in diet on performance, liver weight and enzymes of broilers. The experiment was conducted as a
randomized complete block design. Two hundred forty day-old unsexed broiler chicks (Cobb 500) were
divided into four groups and assigned to four feeding treatments, with four replicates of 15 birds each.
Group 1 was considered as a control group where they are given unsupplemented diets. Group 2, 3 and 4
were given diets supplemented with 5, 10 and 15 g/kg of BCS respectively. Birds fed diets not supplemented with BCS showed no significant effect (P>0.05) on live weight, feed consumption and organs
weight, except to liver followed by 0 g/kg treatment (P<0.05). Diets supplemented with BCS increased
glucose and alanine aminotransferase (ALT) compared with control group as significantly (P<0.05). Also,
plasma aspartate aminotransferase (AST) and low-density lipoprotein (LDL) from broilers fed diets supplemented with5 and 10 g/kg BCS was lower than control (P<0.05). Feed conversion ratio of bird fed to 5
g/kg BCS in 42 days old was the lowest amount (P<0.05). The highest and the lowest liver weight percent
were also depending to 15 g/kg BCS and control respectively. Overall, this research showed that BCS supplemented at the varying levels did not have any negative or positive influences on the growth performance
of broiler chickens, although it affected some of the blood parameters.
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INTRODUCTION
Feed additives such as antibiotics, probiotics and prebiotics
are currently used in broiler diets to enhance nutrient utilization by mean of diverse mechanisms. Due to possible
hazards and risks of using antibiotics in poultry production,
the importance of using prebiotics or natural feed additives
as an alternative has increased more than ever (Fuller,
1989). Consequently, the use of antibiotics in poultry diets
has been reduced in the last decade and scientists have
searched for natural alternative growth promoters and aromatic plants and essential oils extracted from these plants
are becoming more important due to their antimicrobial
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effects (Singh et al. 2002) and their stimulating effect on
animal digestive systems (Ramakrishna et al. 2003). As an
aromatic plant, black cumin (Nigella sativa) is widely
grown in different parts of the world and the seeds of black
cumin have been used to promote health for countries especially in middle east and southeast Asia. Black cumin seeds
have been widely used in traditional medicine as diuretic
and antihypertensive (Zaoui et al. 2000), digestive and appetite stimulant (Gilani et al. 2004), antidiarrheal (Gilani et
al. 2001), analgesic (Khan et al. 1999), anthelmintic
(Chowdhury et al. 1998) and antibacterial agents (ElKamali et al. 1998). Many studies indicated that black cumin has been a great focus of research for centuries and has
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several traditional uses and consequently has been extensively studied for it active constituents (El-Tahir et al.
1993). Black cumin seeds (Nigella sativa) are rich in essential oils and have been used for centuries in the middle east,
northern Africa, far east and Asia for the treatment of
asthma (El-Tahir et al. 1993) and as an antitumor agent (ElDaly, 1998). Meantime, a few studies showed the black
cumin has many biological properties including antiparasitic (Mahmoud et al. 2002), antidiabetic (Al-Hader et al.
1993) and diuretic effects (Zaoui et al. 2000). Thus, according to the above mentioned effects, the objective of this
study was to investigate the effect of supplementation of a
diet of broilers with black cumin seed, on the performance
of broilers, blood characteristics and liver enzymes from 1
to 42 d of age.

MATERIALS AND METHODS
Broilers management and experimental design
A total of 240 one day-old unsexed broiler chicks (Cobb
500, weight 40 g) were divided into four groups of 60 birds
each and assigned to four feeding treatments. Group 1 was
considered as a control group where there was no addition
of black cumin seed (BCS). Group 2, 3 and 4 involved the
addition of 5, 10 and 15 g/kg of BCS in diets respectively.
Chickens were obtained from a local commercial hatchery
and raised over a 42-d experimental period. The chicks
were housed in thermostatically controlled building. The
local animal care and use committee approved all experimental protocols (Shirzadegan et al. 2012).
The experiment was performed as a randomized complete block design with four treatments and 4 replicates of
15 chicks in each pen. Black cumin seeds were added on
top of the basal diets. The diets were isoenergetic and isonitrogenous. The chicks were allowed an adaptation stage
during first 7 days and then received the experimental diets.
Throughout the study, the birds were brooded following
standard temperature regimens, which gradually decreased
from 32 to 24 ˚C and under a 23 light program. Basal diets
were formulated to meet or exceed Cobb 500 broiler nutrition specifications for macro and micro nutrients and the
dose titrations for preparing of the diets (treatments) were
achieved by addition of BCS at the expense of washed
builder’s sand (Table 1). A 2-phase feeding program was
used, with a starter diet from d 1 to 21 and a grower diet
from d 22 to 42. Body weight (BW), feed intake and feed
conversion ratio (FCR) were measured weekly.
Blood characteristics
Triglyceride (TG), cholesterol (CHO), glucose, low
density lipoprotein (LDL) and liver enzymes were aspartate amino transferase (AST) and alanine amino trans
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ferase (ALT) was measured. On the 42 days, two birds
per pen were randomly selected and 2 mL blood samples
were taken from each bird.
Table 1 Composition and nutrient content of diets
Values
Starter
Ingredients (%)
(0-21 days)
Soybean meal-44
39.4
Wheat, white W15
Corn, grain
13.33
Barley, pacific
10
Bakery waste
15
Corn oil
0.5
Poultry fat
1
Anchovy meal
2
Dical-phos
1.38
Oyster shells
1.17
Premix1
0.5
Salt
0.3
BCS2
0
DL-methionine
0.096
Filler3
1.5
Analyzed
ME (kcal/kg)
3200
CP %
23
Ca %
1
Phosphor %
0.45
Sodium %
0.2

Grower
(21-42 days)
35.22
15
21.44
10
14.5
0.5
1
0
1.21
1.38
0.5
0.3
0
0.086
1.5
3190
20
0.9
0.35
0.15

1

Premix provided the following per kilogram: vitamin A: 7000 IU; vitamin D 3 :
2500 IU; vitamin E: 36 mg; vitamin K: 32 mg; vitamin B 1 : 2 mg; vitamin B 2 : 5.6
mg; vitamin B 6 : 4 mg; vitamin B 12 : 0.025 mg; Nicotinic acid: 38 mg; Folic acid:
1.1 mg; Calcium pantothenate: 10 mg; Biotin: 0.16 mg; Cu: 10 mg; Fe: 80 mg;
Mn: 100 mg; Zn: 60 mg; I: 0.55 mg and Se: 0.12 mg.
2
The diets were formulated to contain 0, 0.5, 1 and 1.5% black cumin seeds
(BCS).
3
The dose titrations were achieved by addition of BCS at the expense of washed
builder’s sand.
ME: metabolizable energy and CP: crude protein.

The blood samples were placed into a tube containing anticoagulant matters and transported to the laboratory for
analysis. The blood samples were centrifuged at 825 × g for
10 min to separate the sera in order to avoid haemolysis.
The serum levels of TG, CHO and glucose activities were
measured in auto-analyser (ERBA XL 600, Iran) using
commercial available kits (TECO diagnostic kits, California, USA). The dynamics of activity changes of AST, ALT
and ALP in the blood plasma was investigated by the methods of Reitman and Frankel (1957) using Boehringer optimized kits (Boehringer Mannheim GmbH, Germany). The
activities were measured at 546 nm on the Pye Unucam
SP600 UV spectrophotometer. The temperature of the reaction was kept at 25 ˚C using a water bath.
Carcass characteristics
Subsequent to the weighing of broiler chickens in end of
the experiment (42 days) two birds (male) whose body
weights were close to the group average were selected from
each of the replicate groups of per treatments. Moreover,
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we assigned an 8 h fasting epoch for gastrointestinal voiding of broilers. These birds were slaughtered by severing the bronchial vein to determine some measurements of carcass yield involve
internal organs (such as liver, spleen, heart, abdominal fat,
gizzard and caecum). Next the weights of these organs were
expressed as percentages of live body weight
Statistical analysis
Data were analyzed by 1-way ANOVA in experiment using
the GLM procedure of SAS (2002) (SAS Institute, Version
8.2). If the F-value was found to be significant, significant
differences among means were tested using the Duncan’s New Multiple Range Test (Duncan, 1955). Statistical significance was declared at (P<0.05). The model was:
Y ij = µ + T i + e ij
Where:
Y ij : observation.
µ: overall mean.
T i : effect of the treatments.
e ij : experimental error.
The regression analysis was also done by the SPSS statistical analysis software (SPSS, 2007).

RESULTS AND DISCUSSION
Performance
Supplementation of black cumin seed (BCS) to the diet had
no effect on BW, feed intake throughout the experiment
(P>0.05), (Table 2). Only at the 42 days of age, the lowest
FCR was related to 5 g/kg cumin seed diet (P<0.05). Furthermore, the lowest mortality percent during 22-42 and 042 days old was also related to 5 g/kg cumin seed diet
(P<0.05), (Table 2).
Inner organs weight
The effect of various levels of BCS on relative inner organs
weight of broiler chicks on day 49 are shown in (Table 3).
Non significant differences were observed between different groups received various levels of BCS for carcass characteristic including abdominal fat, caecum, gizzard, heart
and spleen percentages (Table 4). Only liver weight was
affected linearly by administration of BCS in diet (Figure
1). The highest number was belonging to 15 g/kg and the
lowest was observed in control group (P=0.02).
Blood characteristics
Supplementation of BCS in the diet did not significantly
alter the blood cholesterol and triglyceride, but plasma glucose, LDL, AST and ALT concentrations percentages were
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affected by addition of BCS (Table 4). The highest blood
glucose was related to the control group (P<0.05).
Table 2 The effects of different levels of black cumin seed (BCS) on
performance of broiler chicks
0-21
22-42
0-42
Items
days
days
days
Weight gain (bird/g)
Control
631.2
1201
1735.1
5 g/kg BCS

653.8

1194

1854.8

10 g/kg BCS

666.1

1168

1814.1

15 g/kg BCS

623.5

1176

1797.5

SEM

15.1

42.3

49.8

Feed intake (bird/g)
Control

1130.7

2456

3586

5 g/kg BCS

1121.9

2448

3559

10 g/kg BCS
15 g/kg BCS
SEM

1133.0
1119.1
16.2

2501
2483
61.6

3634
3602
73.29

FCR (g:g)
Control

1.78

2.14

2.06b

5 g/kg BCS
10 g/kg BCS
15 g/kg BCS
SEM

1.73
1.71
1.69
0.07

2.19
2.23
2.20
0.08

1.92a
2.00b
2.01b
0.08

Mortality (%)
Control
5 g/kg BCS
10 g/kg BCS
15 g/kg BCS
SEM

19
16
16
22
4.1

24a
13b
19ab
26a
3.8

43a
29b
36ab
48a
4.7

The means within the same column with at least one common letter, do not have
significant difference (P>0.05).
FCR: feed conversion ratio.
SEM: standard error of means.

The LDL and AST were lower chicks fed with 5 g/kg
BCS, but they were higher in control and 15 g/kg BCS.
Also, the glucose and ALT levels were increased linear as
increase of additives amount in diet. The relationship between the amount (g/kg) of black cumin seeds (BCS) supplementation and total AST (Y=212.2+3.526×-0.23x2,
R2=0.992) and ALT (Y=5.268+0.003×+0.001x2, R2=0.999)
of treated birds over the whole study period.
The results showed that addition of BCS to the diet had
no effect on BW, feed intake and FCR throughout the experiment. At 42 day age, the lowest and the highest FCR
were shown in birds fed 5 g/kg cumin seed and control
group respectively (P<0.05). In fact, the lowest FCR from 1
to 21 days was belong to 15 g/kg cumin group, but from 21
to 42 days old results has inversed and then in 42 days
again was observed in supplemented group with 5 g/kg
cumin. Furthermore, the highest and the lowest feed intake
were in birds supplemented with 10 g/kg and 5 g/kg BCS
but were not significant. El-Bagir et al. (2006) showed that
dietary black cumin at the level of 1 or 3% significantly
increased final BW of laying hens.
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Table 3 Effect of black cumin seed (BCS) on inner organs weight percentage (organ weight/live body weight×100) of broiler chicks
Item
Abdominal fat %
Caecum %
Spleen %
Gizzard %
Control
3.39
0.822
0.199
3.22
5 g/kg
2.93
0.807
0.202
3.31
10 g/kg
3.31
0.858
0.214
3.19
15 g/kg
3.14
0.895
0.189
3.08
SEM
0.37
0.98
0.63
0.18

Heart %
0.422
0.394
0.403
0.439
0.051

The means within the same column with at least one common letter, do not have significant difference (P>0.05).
SEM: standard error of means.

Table 4 Influence of black cumin seed (BCS) on blood metabolites in broiler chicks
Item
Glucose (mg/dL)
CHO (mg/dL)
TG (mg/dL)
Control
5 g/kg
10 g/kg
15 g/kg
SEM

229.43a
243.40b
241.70b
245.06b
1.62

117.2
114.6
107.3
111.1
4.02

125
114
118
117
5.89

(mg/dL)

(IU/L)

(IU/L)

86.1ab
71.8c
74.9bc
88.7a
3.82

212.0a
201.0b
199.3b
211.3a
2.68

5.27a
5.33a
5.50a
5.75b
0.13

The means within the same column with at least one common letter, do not have significant difference (P>0.05).
CHO: cholesterol; TG: triglyceride; LDL: low density lipoprotein; AST: aspartate amino transferase and ALT: alanine amino transferase.
SEM: standard error of means.

However, other studies showed that addition of black
cumin seeds into the diet significantly decreased BW of the
chickens (Akhtar et al. 2003). Because of increase in body
mass of laying hens was negatively correlated with egg
production, reduction of body mass in layers fed diets supplemented with black cumin can be considered a favorable
factor in increasing egg production (Akhtar et al. 2003).
Akhtar et al. (2003) also showed that inclusion of BCS in
the diets of the laying hens improved FCR per dozen eggs
from 1.97 to 1.50 and FCR per kilogram of egg mass from
2.90 to 2.22.

Figure 1 The relationship between the amount (g/kg) of black cumin seeds
(BCS)
supplementation
and
liver
weight
percent
(Y=2.29+0.005x+0.001x2, R2=0.999; SEM=0.04; P=0.02) of treated birds
over the whole study period

However, in the present study, inclusion of black cumin
in the broilers diet, only improve FCR in 42 days as significantly. Reported, the regulatory mechanism of feed intake includes the glucostatic theory, thermostatic theory and lipostatic
theory and protein intake hypothesis.
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As well, implied hypoglycemia stimulates a nervous center
for feed consumption whereas hyperglycemia stimulates the
center of satiety in animal brain. The feed intake reduction in
supplemented groups as compared to control might be due to the
glucostatic theory or the increase in glucagon levels. Furthermore, the reason for improve in FCR of 5 g/kg BCS supplemented group compared with control may be due to helpful
essential oils of cumin and digestive and appetite stimulant
effects of cumin seed.
Concerning biochemical metabolites, the results showed
that supplementation of BCS in the diet did not significantly alter blood cholesterol and triglyceride, but plasma
glucose, LDL, AST and ALT concentrations percentages
were affected by addition of BCS. In this study the highest
and the lowest blood glucose was related to supplemented
groups and control respectively (P<0.05).
These results disagreed with (Meral et al. 2004); they recorded hypoglycemic effect for Nigella sativa supplementation. The LDL and AST were lower chicks fed with 5 and
10 g/kg BCS.
Also, the glucose and ALT levels were increased linear
as increase of additives in diet. These results agreed with
(Al-Homidan et al. 2002) who found that Feeding 20 and
100 g/kg Nigella sativa seed diets were correlated with alterations in serum aspartate transaminase (AST) and alanine
transaminase (ALT) activities. But disagreed with
(Toghyani et al. 2010) who reported that GOT and GPT
enzymes concentrations were not statistically influenced by
supplementation of Nigella sativa in broiler diet. Serum
alanine amino transferase (ALT) and aspartate amino transferase (AST) are indicators of normal liver function
(Cornellus, 1980).
Faix (1980) asserted the supplementation of diet with
medicinal herb (Cinnamon) significantly reduced the ALT
that is opposing our study. Previously it was reported that
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nettle prevented damage in the rat's liver (Lebedev et al.
2001). The increase of liver enzyme (ALT) amounts according to cumin seed consumption in this research also can
declare the liver function improvement in broiler.
Furthermore, black cumin supplementation was shown to
decrease serum triacylglycerol, serum total cholesterol, and
increased serum high-density lipoprotein cholesterol in laying hens (Akhtar et al. 2003). Inclusion of black cumin also
was shown to decrease egg cholesterol in chickens (ElDakhakhny et al. 2002; Akhtar et al. 2003). Similarly, another study showed that dietary black cumin significantly
decreased total egg lipid and yolk cholesterol (El-Bagir et
al. 2006). Reported, the decrease in the level of cholesterol
in supplemented treatment compared with control group 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 methyglutaryl coenzyme A (HMG-CoA) that
synthesized the cholesterol (Crowell, 1999).
In addition, this reduction in blood cholesterol could be
contributed in some cases to the reduction in some hormones 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 the reduction of fat oxidation,
which leads to the reduction of the level of fatty acids including blood cholesterol (Ganong, 2005). However, this
decrease in present study was no significant statistically;
further research is needed to determine the actual mode of
action in altering the blood parameters.
In other ways, in present study no significant differences
were observed among different groups received different
levels of Nigella sativa for carcass traits including abdominal fat, caecum as well as spleen percentages. Only liver
weight was affected by administration of BCS in diet (the
highest number was related to 15 g/kg). The highest liver
weight was related to 15 g/kg BCS. The results obtained by
Erener et al. (2010) indicated that no significant effects of
dietary black seed at 10 g/kg diet were observed on the
dressing percentage, edible inner organs of broiler chicks.
In this study, as the level of Nigella sativa increased among
groups the relative weight of caecum (P>0.05) and liver
increased (P<0.05).
Reported that black seed supplementation caused a
marked increase in the weight of lymphoid organs, but
Tollbaand et al. (2003) found that adding Nigella sativa had
no effect on weights of bursa of fabricus. Also, Tollbaand
et al. (2003) reported that supplementation of 2.0 % black
seed accompanied by decrease of total fat percentage, but
disagree with (Durrani et al. 2007; Abdel-Hady et al. 2009)
who declared no significant effect for black seed intake on
carcass fat parentage. However, increase in liver weight and
its enzymes are indicating the unknown effects of cumin
seed on this organ's status.
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CONCLUSION
In conclusion, this study asserted that black cumin varying
levels did not have any significant effects on the productive
performance (BW, FCR and feed consumption) of broiler
chickens. However, it has a potential to affect some of the
blood parameters. In present study the ALT increased with
BCS supplementation in diet, and the highest levels of AST
and liver's weight (in term of %) were in birds fed 15 g/kg
BCS in diet.

ACKNOWLEDGEMENT
The authors would like to thanks Dr. Jafari for his financial
support.

REFERENCES
Abdel-Hady A.A., Abdel-Azeem F.A., Abdel-Rafea A.A. and
Gamal A.G. (2009). Effect of replacement of soybean meal
protein by Nigella sativa meal protein on performance of
growing Japanese quail. Egyptian Poult. Sci. 29, 407-422.
Akhtar M.S., Nasir Z. and Abid A.R. (2003). Effect of feeding
powdered Nigella sativa seeds on poultry egg production and
suitability for human consumption. Vet. Arch. 73, 181-190.
Al-Hader A., Aqel M. and Hasan Z. (1993). Hypoglyce mic effects of the volatile oil of Nigella sativa. Int. J. Pharmacogn.
31, 96-100.
Al-Homidan A., Al-Qarawi A. and Al-Waily S.A. (2002). Adam
response of broiler chicks to dietary Rhazyastricta and Nigella
sativa. Br. Poult. Sci. 43, 291-296.
Chowdhury A.K., Islam A.A., Rashid A. and Ferdous A. (1998).
Therapeutic potential of the volatile oil of Nigella sativa seeds
in monkey model with experimental shigellosis. Phytother.
Res. 12, 361-363.
Cornellus C.E. (1980). Liver Function, Clinical Biochemistery of Domestic Animal. Academic press, London.
Crowell P.L. (1999). Prevention and therapy of cancer by dietary
monoterpenes. J. Nutr. 129, 775-778.
Duncan D.B. (1955). Multiple range and multiple f-tests. Biometrics. 11, 1-42.
Durrani F.R., Chand N., Zaka K., Sultan A., Khattak F.M. and
Durrani Z. (2007). Effect of different levels of feed added
black seed (Nigella sativa) On the performance of broiler
chicks. Pakistan J. Biol. Sci. 10, 4164-4167.
El-Bagir N.M., Hama A.Y., Hamed R.M., El Rahim A.G.A. and
Beynen A.C. (2006). Lipid composition of egg yolk and serum
in laying hens fed diets containing black cumin (Nigella sativa). Int. J. Poult. Sci. 5, 574-578.
El-Dakhakhny M., Mady N., Lembert N. and Ammon H.P.T.
(2002). The hypoglycemic effect of Nigella sativa oil is mediated by extrapancreatic actions. Plant. Med. 68, 465-466.
El-Daly E.S. (1998). Protective effect of cysteine and vitamin E,
Crocus sativus and Nigella sativa extracts on cisplatin-induced
toxicity in rats. J. Pharm. Belg. 53, 87-93.
El-Kamali H.H., Ahmad A.H., Mohammad A.S., Yahia A.A., El-

Iranian Journal of Applied Animal Science (2015) 5(1), 173-178

Influences of Black Cumin (Nigella sativa) on the Broilers Performance

Tayeb I. and Ali A.A. (1998). Antibacterial properties of essential oils from Nigella sativa seeds etc. Fitoterapia. 69, 7778.
El-Tahir K.E.H., Ashour M.M. and Al-Harbi M.M. (1993). The
respiratory effects of the volatile oil of the black seed (Nigella
sativa) in guinea pigs: elucidation of the mechanism (s) of action. Gen. Pharmacol. 24, 1115-1122.
Erener G., Altop A., Ocak N., Aksoy H.M., Cankaya S. and Ozturk E. (2010). Influence of black cumin seed (Nigella sativa)
and seed extract on broilers performance and total coliform
bacteria count. Asian J. Anim. Vet. Adv. 5, 128-135.
Faix E., Faioxiva Z., Plachal Z. and Kopple J. (1980). Effect of
Cinnammoum zylanicum musle of chichs: effect of insulin and
tolbutamide. Comp. Biochem. Physiol. 67, 41-47.
Fuller R. (1989). Probiotics in man and animals. J. Appl. Bacteriol. 66, 365-378.
Ganong W.F. (2005). Review of medical physiology. Alange
Medical Book, New York.
Gilani A.H., Aziz N., Khurram I.M., Chaudhary K.S. and Iqbal A.
(2001). Bronchodilator, spasmolytic and calcium antagonist
activities of Nigella sativa seeds: a traditional herbal product
with multiple medicinal uses. J. Pakistan Med. Assoc. 51, 115120.
Gilani A.H., Jabeen Q. and Khan M.A.U. (2004). A review of
medicinal uses and pharmacological activities of Nigella sativa. Pakistan J. Biol. Sci. 7, 441-451.
Khan M., Shaila M., Jabbar T.H., Choudhuri M.S.K. and Ghafur
M.A. (1999). Analgesic and antiinflammatory activity of Nigella sativa. Hamdard Medicus. 42, 22-29.
Lebedev A.A., Batakov E.A. and Kurkin V.A. (2001). The antioxidative activity of a complex hepatoprotective preparation. Silybokhol. Rast Res. 37, 69-75.
Mahmoud M.R., El-Ahbar H.S. and Saleh S. (2002). The effect of
Nigella sativa oil against the liver damage induced by Schistosoma mansoni infection in mice. J. Ethnopharmacol. 79, 1-11.
Meral I., Donmez N., Baydas B., Belge F. and Kanter M. (2004).
Effect of Nigella sativa on heart rate and some haematological

178

values of alloxan induced diabetic rabbits. Scandinavian J.
Lab. Anim. Sci. 31, 49-53.
Ramakrishna R.R., Platel K. and Srinivasan K. (2003). In vitro
influence of species and spice active principles on digestive
enzymes of rat pancreas and small intestine. Nahrung. Dec.
47, 408-412.
Reitman S. and Frankel S. (1957). A colorimetric method for the
determination of SGPT and SGOT. Am. J. Clin. Pathol. 28,
56-62.
SAS Institute. (2002). SAS®/STAT Software, Release 8.2. SAS
Institute, Inc., Cary, NC.
Shirzadegan K., Gharavysi S. and Irani M. (2012). Investigation
on the effect of Iranian green tea powder in diet on performance and blood metabolits of broiler chicks. MS Thesis. Islamic Azad Univ., Qaemshahr, Iran.
Singh G., Kapoor I.P., Pandey S.K., Singh U.K. and Singh R.K.
(2002). Studies on essential oils: part 10; antibacterial activity
of volatile oils of some spices. Phytother. Res. 16, 680-682.
SPSS Inc. (2007). Statistical Package for Social Sciences Study.
SPSS for Windows, Version 16. Chicago SPSS Inc.
Toghyani M., Toghyani M., Gheisari A., Ghalamkari G. and Mohammadrezaei M. (2010). Growth performance, serum biochemistry and blood hematology of broiler chicks fed different
levels of black seed (Nigella sativa) and peppermint (Menthapiperita). Livest. Sci. 129, 173-178.
Tollbaand A.A.H. and Hassan M.S.H. (2003). Using some natural
additives to improve physiological and productive performance of broiler chicks under high temperature conditions 2black cumin (Nigella Sativa) or garlic (Allium sativum). Egyptian Poult. Sci. 23, 327-340.
Zaoui A., Cherrah Y., Lacaille-Dubois M.A., Settaf A., AmarouchH. and Hasar M. (2000). Diureticandhypotensiveeffectsof Nigella sativa in the spontaneously hyper tensiverat.
Therapie. 55, 379-382.

Iranian Journal of Applied Animal Science (2015) 5(1), 173-178

