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ABSTRACT:This experiment was conducted to evaluate the effect of different levels of
Nigella sativa meal (NSM) on performance, immunity and some blood biochemical and
hematological parameters of broiler chicks. A total of 120, one day-old broiler chicks
(Hubbard) were divided into four treatment groups, with three replicates per treatment and 10
chicks per replicate. Chicks in control group were fed basal diet. Birds in treatment groups
were fed on diets supplemented with 3, 6 and 9% NSM. Body weights of broilers were
measured at one, 21 and 42 days, feed intake was measured at the same periods and feed
conversion was calculated, accordingly. Blood samples of three birds per replicate were
collected at 30 and 42 days of age from wing vein were taken for biochemical and
hematological analysis. At ages 30 and 42 days, two chicks (one male and one female) were
taken randomly from each replicate and slaughtered and the spleen, thymus and bursa were
separated and weighted. Results of this experiment showed that, supplementing 3 and 6% of
NSM improved body weight gain (BWG) and feed conversion ratio (FCR) of broilers at
starter and grower periods (P<0.05), and also increased serum albumin levels (P <0.05). Total
protein and glucose levels were not statistically (P > 0.05) influenced. Supplementing 3 and
6% N. sativa meal decreased serum triglyceride and plasma cholesterol had lower level in all
treatments compared with control. In addition, HDL fraction was increased and LDL fraction
was decreased in all treatments compared to control group. Birds fed NSM except 9%
insignificantly improved spleen percentage and improved significantly bursa and thymus
percentages compared with control group. Plasma AST and ALT decreased with all levels of
NSM and could suggest that has properties to enhance liver health.

In conclusion, results of this study showed that addition of 3 and 6% of NSM seem to have a
positive influence on growth performance, blood biochemical, immune-responsiveness and
economic efficiency and it could be considered growth promoter for broiler chicks.
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INTRODUCTION

Since the ban on the use of antibiotics in
animal and poultry feed in Europe in 2006,
there has been an increase in the use of
medicinal plants and plant additives in
animal feeding and the feed industry, as it is
considered a good and effective alternative
applicable due to its impact on the different
physiological systems of animals because it
has a range of activities on the immune
system, endocrine system, digestive system
and other various body systems, in addition
to the fact that these plants possess many
active  substances, antioxidants, anti-
inflammatory and anti-microbial activities
(Nasir and Grashorn, 2010). One of these
plants is the black seed also known as black
cumin (Nigella sativa L.), which belongs to
the Ranunculaceae family. It is one of these
alternatives that can be used as feed
additives and the spread of its cultivation in
Asian and Mediterranean countries. The N.
sativa seed has also been used in medicine in
the Middle East, North Africa, the Far East
and Asia (El-Daly, 1998).Some studies
showed that black seed has antibacterial
activity (ElI-Kamali et al., 1998; Mouhajir et
al., 1999; Nair et al., 2005), where the black
seed and its various extracts is working on
gram-positive and gram-negative bacteria,
and they caused inhibition of aflatoxin
production (Nasir and Grashorn, 2006), and
have many biological properties including
antiparasitic (Mahmoud et al.,2002), In
addition to containing alkaloids, fixed and
volatile oils and a variety of
pharmacologically active componands like
dithymoquinone, thymol, thymoquinone,
alpha-hedrin, carvacrol, nigellidine and
nigellicine-N-oxide(Al-Homidan et al.,
2002; Nasir et al., 2005).

The effects of dietary Nigella sativa meal or
oils on the performance of poultry were
studied and it was determined that positively
affected feed intake and body weight in the
broilers (Halle et al., 1999; Tollbaand and
Hassan, 2003; Guler et al., 2006; Ziad et
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al., 2008; AL-Beitawi et al., 2009; Erener et
al., 2010; Toghyani et al., 2010). Some
studies showed that diets contained 10% of
NSM had no effects on growth performance
(Al-Homidan et al., 2002). On the other side,
the addition of ground black seeds at levels
less than 0.25 up to 2% of the diet had
unwanted effects on performance and
carcass characteristics (Abbas and Ahmed,
2010; Majeed et al.,, 2010; Nasir and
Grashorn, 2010).

Therefore, this study was conducted to
determine the effect of different levels of
Nigella sativa meal on performance,
immunity and some blood biochemical and
hematological parameters of broiler chicks.

MATERIALS AND METHODS

Study area:

This study was carried out at the farm of the
Department of Animal and Poultry
Production, Faculty of Environmental

Agricultural Sciences, Arish University, El
Arish, North Sinai, Egypt.

Experimental birds and design:

One hundred and twenty, one day-old
Hubbard chicks obtained from a local
hatchery were used for the study after being
left on the experimental site for a period of
one week to acclimatize. The chicks were
randomly assigned to four dietary
treatments, such that there were 30 birds per
treatment and each treatment had three
replicated with 10 chicks per replicate. Birds
were brooded at 33° C during the first week
with the brooding temperature being reduced
to 3°C/week until it reached approximately
24°C by week four of age. Light was
provided continually using artificial light.
The chicks were subjected to similar
conditions of management and sanitary
conditions throughout the period of the
experiment.

Experimental diets:

Black seeds were obtained from a local herb
store in Mansoura, Egypt, and used in the
diets after grinding, at the rate of 0, 3, 6 and
9 % of the diet. During the starter period (1
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— 21 days) birds received starter diets
containing 23 % CP and 3000 Kcal ME/ Kg,
and during grower period (22 — 42 days)
they received grower diets containing 20 %
CP and 3100 Kcal ME/ Kg. Feed and clean
water were provided daily and ad-libitum.
The diets were formulated to meet the
nutrients  requirements of broilers as
recommended by the Hubbard Broiler
Management Guide. Table 1 showed the
ingredients composition of the experimental
diets.

Nutrient composition of Nigella sativa
seed meal:

Nigella sativa seed meal are composed of
9.1% moisture, 27.2% crude protein (CP),
6.8% crude fiber (CF), 28.7% ether extract
(EE), 4.9% total ash, 30.2% nitrogen-free

extract, 1.12% Lysine, 0.53% DlI-
Methionine, 0.25% calcium and 0.34%
phosphorus.

Measurements:

Body weight was determined at 1, 7, 14, 21,
28, 35 and 42 days of age and the average
daily gain was calculated, the average daily
feed intake and feed conversion ratio were
determined weekly and during the period of
1- 42 days. Mortality was recorded daily
during the experiment.

Blood samples of three birds per replicate
(selected randomly) were collected in the
morning at 30 and 42 days from wing vein.
Blood samples were collected in EDTA
containing tubes for determination of

blood profile, while whole blood samples for
determination of serum proteins were
collected without anticoagulant. Serum was
separated after centrifugation of clotted
blood at 3,500 rpm for 20 min. Serum and
EDTA blood were kept at 4°C. Blood
samples were analyzed to determine the
contents of cholesterol, triglyceride, total
protein, albumin and globulin.

At ages 30 and 42 days, two chicks (one
male and one female) were taken randomly
from each replicate (six birds/ treatment) and
slaughtered and the spleen, thymus and
bursa were separated and weighted.
Economical evaluation:
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The prevailing market prices of ingredients
and Nigella sativa seed meal used during the
period of the study were used for the
economic appraisal of the feeds. Economic
efficiency is defined as the net revenue per
unit feed cost calculated from input output
analysis as described by Asar et al. (2010).
The economic efficiency was calculated by
the following:

e Feed cost = number of kg feed per bird x price

of kg feed.

o Selling revenue = body weight per bird x price

of kg for live body weight.

¢ Net revenue = difference between selling
revenue and feed cost.

¢ E.EF (Economic efficiency) = (net
revenue/feed cost) x 100.

¢ R.E.E (Relative economic efficiency),
assuming control treatment = 100%.
Statistical Analysis:

The obtained data was statistically analyzed
using Analysis of Variance (ANOVA),
applying the General Liner Model (GLM)
Procedure, described in SAS User’s Guide
(SAS., 2004). Differences among means
were tested using Duncan’s multiple range
test (Duncan, 1955).

Result and Discussion:

Productive performance:

The results in Tables 2 and 3 showed the
effect of used Nigella sativa meal (NSM) on
live body weight and body weight gain for
broiler chicks. The results indicated that
birds fed diet contained 3% of NSM had
significantly (P < 0.05) achieved the highest
final live body weight and body weight gain
compared with the control and other
treatment groups. The lowest final live body
weight and body weight gain were observed
in birds fed high level of NSM (9%).

Tables 4 and 5 illustrate the effect of
different levels of Nigella sativa meal
(NSM) on feed consumption and feed
conversion ratio. The results showed that the
feed intake was increased significant effect
(P < 0.05) on groups fed NSM compared
with control group except group fed diet
contain 9% of NSM. However, feed
conversion  ratio showed  significant
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differences (P < 0.05) between all groups fed
on black cumin-diets and control group.

This results agreement with El-Bagir et al.
(2006) who showed that the black cumin
supplementation at level of 1% or 3%
significantly increased final body weight of
laying hens. The same trend showed by
Saber et al. (2018) when study effect of
Nigella sativa at level of 0.5, 1 and 1.5% on
broiler chicks. Also, the same improved
were showed with Demirci et al. (2019) who
studied the effect of black cumin seed oil on
performance of broiler chickens by rate 0.5
and 1%. This study confirms previous
findings that indicated Nigella sativa seed
meal promoted good growth and
productivity in poultry is attributed to its
nutrients and phytochemicals, anti-oxidant
and antimicrobial properties (Fahey et
al.,2001; Salem. 2005; Padmaa. 2010;
Bakathir and Abbas 2011;Awadalla, 2012),
that contributed to the stability of feed
hygiene and modifying the intestinal system
in a beneficial way by controlling possible
pathogens which led to stimulation of the
secretion of digestive enzymes (lipase and
amylase) and intestinal mucus in chicken, to
stimulate feed digestion, weakening the
adhesion of pathogens and stabilizing the
microbial balance in the intestine (Lee et al.,
2003). Also, the presence of active and
phenolic compounds can reduce the numbers
of intestinal pathogens, and thus reduce
nutrient loss (Nasser and Grashorn, 2010),
which has resulted in increased feed
consumption rates and consequently an
increase in feed conversion rates. On other
side, other studies showed that addition of
black cumin seeds into the diet significantly
decreased body weight and weight gain of
the chickens (EI-Sheikh et al., 1998; Akhtar
et al., 2003; Majeed et al., 2010; Ghasemi et
al., 2014).

Carcass characteristics:

Statistical analyses of carcass vyield in
different groups are illustrated in Table 6.
The dietary replacement of NSM did
significantly affect the relative weights of
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heart and giblets. Some studies have
reported similar results in poultry fed diets
contain Nigella sativa (Durrani et al., 2007,
Saeid and Al-Nasry, 2010; Kumar et al.,
2018). On the contrary, several studies
reported that there was not significantly
affect for dressing and other organ compared
with control group(Jahan et al., 2015;
Naeemasa et al., 2015; Karadagoglu et al.,
2019) On the other hand, liver was
significantly increased by increasing levels
of NSM to 9%. Also, gizzard% significantly
(P < 0.05) increased by using all levels of
NSM compared with control group. Results
in Table 6, showed significantly increased of
bursa % on all levels of NSM compared with
control group except 9% of NSM. The
results also explained that 3% NSM
significantly improved the thymus compared
with the control and other treatments. The
results explained that 3% and 6% NSM
improved the percentage of spleen without
significant differences compared to the
control group (Shewita and Taha 2011;Al-
Mufarrej 2014; Saber et al., 2018). This
important production of the immune cells
may be due to anti-oxidant activities of some
components of Nigella sativa seed meal
(Rocha et al.,2010; Azeem et al., 2014;
Ghasemi et al., 2014; Kooti et al.,2016;
Kumar et al., 2017 )and to the capacity of
plants polysaccharides to modulate the
immune system (Salem, 2005; Dong et al.,
2007).

Blood constituents:

Results in Table 7 showed that the diets
containing different levels of NSM
decreased (P < 0.05) serum total cholesterol.
In addition, HDL fraction was increased and
LDL fraction was decreased in all treatments
compared with control group except the
group fed 9% of NSM. In addition to,
increased (P < 0.05) albumin levels. The
results agree with those obtained by Hassan
et al., (2007) and AL-Beitawi et al. (2009
Jwho recorded that Nigella sativa
significantly decreased the levels of total
cholesterol and triglyceride. The decrease in
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plasma cholesterol levels may be attributed
to the high content of black seeds from
unsaturated fatty acids which may stimulate
the cholesterol excretions into the intestine
and the oxidation. On other side used NSM
lead to significant decreased in the plasma
glucose as compared to control and 9% of
NSM. This may be due to contain anti-
diabetic activity that works to reduce the
level of sugar in the blood and this may be
due to the presence of essential oil (Kooti et
al., 2016). It is thought that the anti-diabetic
properties of N. sativa are induced by
activation of adenosine monophosphate
kinase (AMPK), affecting cellular uptake of
proteins with hypolipidemic and anti-
diabetic properties (Haddad et al., 2003;
Sanz , 2008; Tayarani et al., 2009)

Also, results showed that total protein was
significantly increased in group 3 and 6%
NSM as compared with those treated with
9% NSM or control group and higher
albumin level was recorded in group that
received 3% and 6% NSM. The same results
were recorded by Hassan et al., (2007) who
found increase in serum albumin. Plasma
AST and ALT decreased with all levels of
NSM except 9%. Since liver is reported to
contain enzymes like ALT and AST, it
releases these enzymes to the blood when
damaged (Kaplan et al., 2003). Hence, the
absence of significant differences among
treatment diets in plasma AST in the present
study may reflect normal liver function of
the Dbirds fed diets containing NSM.
Although the decrease in ALT activity
observed in birds on diet contained 3% and
6% NSM could suggest that has properties
that can enhance liver health. On other side
the results showed different significant
between all treatments compared to control
group for WBCs and RBCs level.
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According to the results of analyzing blood
samples from different treatments, the chicks
fed on the black seed except 9% of NSM
showed higher blood globulin and white
blood cells count compared with the control
group. This indicates that the black seed
raised the level of globulin in the blood,
which serves as an indicator of the immune
response and the source of antibodies (Abdel
Fattah et al., 2008) and the production of
immunoglobulin. Therefore, the observed
effect may be due to increase
immunoglobulin concentration and
improved immunity (Fararh et al., 2004;
Isik et al., 2010; Ghasemi et al., 2014).
Economical evaluation:
Result in Table 8 showed the highest value
for economic efficiency, net revenue and
relative economic efficiency were achieved
with the diets contain NSM except 9% of
NSM compared to control group. Where the
economic study showed that the use of
Nigella seeds meal by rate 3 and 6% in
chicken diets led to a decrease in the cost of
the feed and also led to an increase in body
weight led to an increase the price from
selling birds, this in turn contributed to the
improvement of net revenue, economic
efficiency and relative economic efficiency.
CONCLUSION
It could be concluded that Nigella sativa
meal improved performance, immune organs
and blood constituents of broiler chicks up
to 6%. The best level occurred by 3%
Nigella sativa meal in broiler chicks diets.
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Table (1): The composition and calculated analysis of starter and grower diets.

Ingredients %

Starter period (1 — 21 days-old)

Grower period (22 — 42 days-old)

Nigella Sativa seed meal %

Nigella Sativa seed meal %

0 3 6 9

0 3 6 9

Yellow corn, (8.8%).
Soybean meal, (44%).
Vegetable oil.

Corn gluten meal,(60%).
Di-calcium phosphate.
Salt.

Limestone.

L. Lysine.

DL. Methionine.
(V&M.)Premix*.
Anti-oxidant.

NSM, (27.2%).

Total

58.76 | 57.32 | 55.87 | 54.43
30.25 | 28.77 | 27.29 | 25.81
0 0 0 0
7.08 6.99 6.9 6.81
1.57 1.59 1.6 1.62
0.3 0.3 0.3 0.3
1.32 1.3 1.29 1.27
0.14 0.15 0.17 0.18
0.18 0.18 0.18 0.18
0.3 0.3 0.3 0.3
0.1 0.1 0.1 0.1
0 3 6 9
100 100 100 100

68.5 | 66.13 | 64.36 | 62.58
18.97 | 18.15 | 173 | 16.44
0 0.29 0.4 0.51
8.69 8.26 7.78 7.31
1.52 1.81 1.82 1.82
0.3 0.3 0.3 0.3
1.22 1.24 1.22 1.22
0.29 0.3 0.3 0.3
0.11 0.12 0.12 0.12
0.3 0.3 0.3 0.3
0.1 0.1 0.1 0.1
0 3 6 9
100 100 100 100

Calculated analysis (%o):

Crude protein
ME Kcal/ Kg.
Calcium

AV. Phosphorus
L. Lysine

DL. Methionine
Price/ Ton (L.E).

23 23 23 23
3000 | 3000 | 3000 | 3000
1 1 1 1
0.51 0.54 0.5 0.51
1.23 1.23 1.23 1.23
0.6 0.6 0.6 0.6
6510 6460 6419 | 6369

20 20 20 20
3100 | 3100 | 3100 | 3100

1 1.01 1 1.01
0.45 0.47 0.45 0.45
1.1 1.1 11 11
0.5 0.5 0.5 0.5
6174 6120 | 6066 | 6012

* Each kg of vitamin mineral premix: contains: vitamin A, 1200000; vitamin D3, 300000IU; vitamin E,
700 mg; vitamin K3, 500 mg; vitamin B4, 500 mg; vitamin B,, 200 mg; vitamin Be, 600 mg; vitamin B,
3 mg; folic acid, 300mg; choline chloride, 1000 mg; Niacin, 3000 mg; Biotin, 6 mg; panathonic acid,
670 mg; manganese sulphate, 3000 mg; iron sulphate, 10000 mg; zinc sulphate, 1800 mg; copper
sulphate, 3000 mg; iodine, 1.868 mg; cobalt sulphate, 300 mg; selenium, 108 mg.
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Table (2): Effect of dietary treatments on broiler body weight (g).

Nigella Sativa seed meal, %

Items Control 3 5 9
Initial weight at 7 day-old 1492 1502 1502 1482
14 day-old 450° 5102 485° 4401
21 day-old 785¢ 8552 840° 6831
28 day-old 1200° 12802 12852 1024°
35 day-old 1655° 17552 17552 1415°
Final weight at 42 day-old 1990° 2150° 21407 1730°
a,b,c Means in the same row with different superscripts are significantly different (P < 0.05).
Table (3): Effect of dietary treatments on broiler body weight gain (g).

ltems Control - Nigella Sativa65eed meal, % -
7 — 14 day-old 301° 360° 335P 292¢
14 — 21 day-old 335P 345% 3552 243¢
21 — 28 day-old 415° 425P 4452 341°
28 — 35 day-old 4552 4752 4702 391°
35 — 42 day-old 335P 3952 3852 315P
Total (WG) 7-42 day 1841° 20002 19902 1582°¢
a,b,c Means in the same row with different superscripts are significantly different (P < 0.05).
Table (4): Effect of dietary treatments on broiler feed intake (g).

ltems Control ; Nigella SativaGSeed meal, % 5

7 — 14 day-old 3202 3722 3472 3222
14 — 21 day-old 55020 5672 5812 544°
21 — 28 day-old 715% 7322 7442 702°
28 — 35 day-old 837 8652 8752 795P
35 — 42 day-old 943P 9772 9752 801°
Total (FI) 7-42 day 3365° 35132 35222 3164°

a,b,c Means in the same row with different superscripts are significantly different (P < 0.05).
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Table (5) : Effect of dietary treatments on broiler feed conversion ratio (g feed/ g gain).

ltems Control Nigella Sativa seed meal, %
3 6 9

7 — 14 day-old 1.062 1.032 1.042 1.112
14 — 21 day-old 1.64° 1.64° 1.63° 2.242
21 — 28 day-old 1.75° 1.73° 1.67° 2.15%
28 — 35 day-old 1.87° 1.85° 1.87° 2.042
35 — 42 day-old 2.89° 2.58° 2.782 2.62?
Total (FCR) 7-42 day 1.83° 1.76° 1.77° 2.00?

a,b,c Means in the same row with different superscripts are significantly different (P < 0.05).

Table (6): Effect of dietary treatments on carcass characteristics and lymphoid organs of

broiler chicks at 42 days old.

lterms Control Nigella Sativa seed meal, %
3 6 9
Live weight(g) 1990° 21502 2140? 1730°
Carcass characteristics (%
Dressed 67.15° 74.75° 74.77° 65.26°
Gizzard 1.73¢ 1.92° 1.93P 2.07°
Liver 1.75° 1.51° 1.53° 1.69°
Heart 0.502 0.502 0.492 0.512
Giblets* 3.982 3.932 3.95 4.27°
Total edible parts** 71.13° 78.69? 78.732 69.54°
Lymphoid organs (%o)

Spleen 0.10% 0.122 0.122 0.09°
Bursa 0.15° 0.20? 0.212 0.16"
Thymus 0.312 0.23° 0.23° 0.31

a,b,c Means in the same row with different superscripts are significantly different (P <0.05).

*Giblets = gizzard+ liver + heart.

** Total edible parts = dressing + giblets
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Table (7): Effect of dietary treatments on some blood biochemical and hematological

parameters of broiler chicks.

Nigella Sativa seed meal, %

Items Control
3 6 9

T. protein(g/dI) 3.54% 4,052 4.102 3.39°
Albumin (A) (g/dl) 1.47° 1.782 1.79° 1.41°
Globulin (G) (g/d) 2.07° 2.272 2.312 1.98°
AJG ratio 0.72% 0.79? 0.782 0.722
Glucose (mg/dl) 223.70° 193.75° 174.21¢ 98.39¢
Cholesterol (mg/dl) 187.33? 145.67° 142.33° 151.33°
HDL- Cholesterol (mg/dl) 59.25° 86.72° 78.16° 60.34°
LDL- Cholesterol (mg/dl) 128.08% 58.94° 64.17° 90.99°
T. lipids (mg/dl) 401.10° 418.09% 420.81% 427.36°
ALT (U/L) 48.33%® 42.71° 42.69° 49,252
AST (U/L) 13.27% 11.50° 11.54° 14.512
RBCs (10°%) 1.47% 1.582 1.60? 1.39°
WBCs (10°) 21.30° 24.972 25.182 20.06"

a,b,c Means in the same row with different superscripts are significantly different (P < 0.05).

RBCs, Red blood cells

WBCs, white blood cells.
Table (8): Effect of dietary treatments on the economic efficiency at 42 days of age.
ltems Control Nigella Sativa seed meal, %

3 6 9

Feed intake/bird (k.g) 3.37 3.51 3.52 3.16
Price/k.g feed (L.E) 6.26 6.22 6.16 6.11
Cost of feed (L.E) 21.07 21.82 21.69 19.33
Fixed cost (L.E) 10.00 10.00 10.00 10.00
Total cost (L.E) 31.07 31.82 31.69 29.33
Total weight/bird (K.g) 1.99 2.15 2.14 1.73
Price 1 K.g/ bird (L.E) 24.00 24.00 24.00 24.00
Price of bird (L.E) 47.76 51.60 51.36 41.52
Net revenue 16.69 19.78 19.67 12.19
Economic efficiency * 53.73 62.18 62.07 41.56
Relative Economic efficiency
kel 100.00 115.72 115.51 77.34

Net revenue = difference between selling revenue and feed cost.

E.EF (Economic efficiency) = (net revenue/feed cost) x 100.
R.E.E (Relative economic efficiency), assuming control treatment = 100%.

737




El-kashef. M. M. A

REFERENCE

Abdel-Fattah SA; M.H. EI-Sanhoury,
N.M. ElI-Mednay and F. Abdel-Azeem,
2008. Thyroid activity, some blood
constituents, organs morphology and
performance of broiler chicks fed
supplemental organic acids. Int. J. Poult.
Sci. 7: 215-222.

Abbas, T.E.E. and M.E. Ahmed. 2010.
Effect of supplementation of Nigella
sativa L. seeds to the broiler chicks’ diet
on the performance and carcass quality.
Int. J. Agri. Sci. 2 (2): 9 —13.

Akhtar, M.S; Z. Nasir and A.R. Abid.
2003. Effect of feeding powdered Nigella
sativa L. seeds on poultry egg production
and suitability for human consumption.
Vet. Ar. hiv 73: 181 — 190.

AL-Beitawi, N.A; S.S. EI-Ghousein and
A.H. Nofal. 2009. Replacing bacitracin
methylene disalicylate by crushed Nigella
sativa seeds in broiler rations and its
effects on growth, blood constituents and
immunity. Livest. Sci. 125: 304 — 307.

Al-Homidan, A; A.A. Al-Qarawi, S.A. Al-
Waily and S.E.lI. Adam. 2002. Response
of broiler chicks of dietary Rhazya stricta
and Nigella sativa. Br. Poult. Sci. 43: 291
—296.

Al-Mufarrej, S.I.  2014. Immune-
responsiveness and performance of
broiler chickens fed black cumin (Nigella
Sativa L.) powder. J. of the Saudi Society
of Agri. Sci. 13: 75-80.

Asar, M. A; M. Osman, H. M. Yakout and
A. Safoat. 2010. Utilization of corn-cob
meal and fiber bean straw in growing
rabbits diets and their effects on
performance, digestibility and economic
efficiency. Egypt. Poult. Sci. Vol (30)
(11): 415 - 442.

Awadalla, E.A. 2012. Ameliorative effect
of the crude oil of the Nigella sativa on
oxidative stress induced in rat testes by
cisplatin treatment. J. Biomed Prev Nutr,
2: 265 - 268.

738

Azeem, T., Zaib-Ur-Rehman; S. Umar,
M. Asirm M. Arif and A. Rahman,
2014. Effect of Nigella sativa on poultry
health and production: A review. Sci.
Lett., 2: 76-82

Bakathir, H.A. and N.A. Abbas. 2011.
Detection of the antibacterial effect of
Nigella sativa ground seeds with water. J.
Afr J. Tradit Complement Altern Med, 8
(2): 159 - 164.

Demirci, M ; M.A. Karsl and Y. Alug.
2019. Determining the effects of black
cumin seed oil on performance and meat
fatty acid profile of broiler chickens. S.
Afr. J. Anim. Sci. vol. 49 : 890 - 897.

Dong, X.F; W.W. Gao, J.M. Tong, H.Q.
Jia, R.N. Sa and Q. Zhang. 2007. Effect
of polysavone (alfalfa extract) on
abdominal fat deposition and immunity in
broiler chickens. Poult. Sci., 86: 1955 -
1959.

Duncan, D.B. 1955. Multiple Range and
Multiple F-Tests. Biomettics, 11:1 - 42.
Durrani, F; N. Chand, K. Zaka, A. Sultan,
F. Khattak and Z. Durrani. 2007.
Effect of different levels of feed added
black seed (Nigella sativa L.). Pak. J.

Biol. Sci. 10: 4164 — 4167.

EL-Bagir N.M.; AY. Hama, R.M.
Hamed, A.G.A. EL Rahim and A.C.
Beynen, 2006. Lipid composition of egg
yolk and se rum in laying hens fed diets
containing black cumin (Nigella sativa).
Int. J. Poult. Sci. 5: 574-578.

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: 87-95.

El-Kamali, H.H; A.H. Ahmed and A.H.
Mohammed. 1998. Antibacterial
properties of essential oils from Nigella
sativa seeds, Cymbopogon citratus leaves
and Pulicaria undulata aerial parts.
Fitoterapia 69: 77 — 78.

El-Sheikh, AM.A; A.LE. Amin and A.A.
Khadiga. 1998. The effect of feeding



Nigella sativa, black seed, broiler chicks, performance, immune-responsiveness.

different levels of Nigella sativa seeds on
layer performance and egg quality
characteristics. Sudan J. Vet. Sci. Anim.
Husb. 37: 121 — 128.

Erener, G; N. Altop, H.Ocak, S.Aksoy
and E.Ozturk. 2010. Influence of black
cumin seed (Nigella sativa L) and seed
extract on broilers performance and total
coliform bacteria count. Asian J. Anim.
Vet. Adv. 5: 128 — 135.

Fahey, J. W; A. T. Zakmann and P.
Talalay. 2001. The chemical diversity
and distribution of glucosinolates and
isothiocyanaes among plants.
Corrigendum Phytochemistry, 59: 200 -
237.

Fararh, K.M; Y.Atoji, Y.Shimizu,
T.Shiina, H.Nikami, and T.Takewaki.
2004. Mechanisms of the hypoglycaemic
and immunopotentiating effects of
Nigella sativa L. oil in ‘streptozotocin-
induced diabetic hamsters.J. Res Vet Sci,
77(2):123 - 129.

Ghasemi, H.A; N.Kasani and K.
Taherpour. 2014. Effects of black cumin
seed (Nigella sativa L.), a probiotic, a
prebiotic and a symbiotic on growth
performance, immune response and blood
characteristics of male broilers. Livest.
Sci. j. 164: 128 — 134

Guler, T; B.Dalklc, O.N.Ertas and
M.Ciftci. 2006. The effect of dietary
black cumin seeds (Nigella sativa L.) on
the performance of broilers. Asian Aust.
J. Anim. Sci. 19 (3): 425 — 430.

Haddad P. S; M. Depot, A, Settaf, A.
Chabli and Y. Cherrah. 2003.
Comparative study on the medicinal
plants most recommended by traditional
practitioners in Morocco and Canada. J
Herbs Spices Med Plants, 10: 25 - 45.

Halle, 1; R.Thomann, G.Flachowsky,
R.Schubert, G. Flachowsky,R. Bitsch
and G.Jahreis. 1999. Effect of ethereal
(essential) oil and oilseed on the growth
of broilers. Vitamin und Zusatzstoffe in
der Ernaehrung von Mensch und Tier: 7,
Symposium Jena, Thuringen, Germany.

739

Hassan M.S.H; A.M. AboTaleb, M.M.

Wakwak and B.A. Yousef, 2007.
Productive, physiological and
immunological effect of using some

natural feed additives in Japanese quail,
Egypt. Poult. Sci. 27: 557- 581.

Isik, H; A.Cevikbas, U. S.Gurer, B.Kiran,
Y. Uresin, P. Rayaman, E.Rayaman,
B.Gurbuz and S. Buyukozturk. 2010.

Potential adjuvant effects of Nigella
sativa seeds to improve specific
immunotherapy in allergic  rhinitis

patients. J. Med Princ Pract., 19(3): 206 -
211.

Jahan, M; M. Khairunnesa, S. Afrin and
M. Ali .2015. Dietary black cumin
(Nigella sativa) seed meal on growth and
meat yield performance of broilers.
SAARC J. Agric. 13: 151 - 160.

Kaplan, L.A., Pesce, A. J. and
Kazmierczak, S. C. 2003. Liver
Function. In: Sherwin, J.E. (Ed.), Clinical
Chemistry, fourth edition. Elsevier
Science, St. Louis, Toronto

Karadagoglu, O; T. Sahin, M. Olmez, U.
Ahsan, B. Ozsoy and K.Onk. 2019.
Fatty acid composition of liver and breast
meat of quails fed diets containing black
cumin  (Nigella sativa L.) and/or
coriander (Coriandrum sativum L.) seeds
as unsaturated fatty acid sources. Livest.
Sci. j. 223: 164 — 171.

Kumar, P; A. Patra, G. Mandal and B.
Debnath. 2018. Carcass characteristics,
chemical and fatty acid composition and
oxidative stability of meat from broiler
chickens fed black cumin (Nigella sativa)
seeds. J. Anim. Physiol. Anim. Nutr. 102:
769 —779.

Kumar, P; A.K. Patra, G.P. Mandal and
B.C. Debnath. 2017. Carcass
characteristics, chemical and fatty acid
composition, and oxidative stability of
meat from broiler chickens supplemented
with black cumin (Nigella sativa) seeds.
Animal Production Science. J. of Ani.
Phy. and Ani. Nutr. 7 February: 769 -
779.



El-kashef. M. M. A

Lee, KW.; H. Everts, H. Kappert, M.
Frehner, R. Losa and A. Beynen, 2003.
Effects of dietary essential oil
components on growth performance,
digestive enzymes and lipid metabolism
in female broiler chickens. Br. Poult. Sci.
44, 450-457.

Mahmoud, M.R; H.S. El-Ahbar and S.
Saleh. 2002. The effect of Nigella sativa
oil against the liver damage induced by
Schistosoma Mansoni infection in mice.
J. Ethnopharmacol. 79: 1-11.

Majeed, L. H. A; K. A. Abdelati, N. M.
Al-Bagir, A. Alhaidary, H.E. Mohamed
and A. C. Beynen. 2010. Performance of
broiler chickens Fed diets containing low
inclusion levels of black cumin seed. J.
Anim. Vet. Adv. 9 (21): 2725 — 2728.

Mouhajir, F; J.A. Pedersen, M. Rejdali,
and G.H.N. Towers. 1999.
Antimicrobial thymohydroquinones of
Moroccan Nigella Sativa seeds detected
by electron spin resonance. Pharm. Biol.
37:391 — 395.

Naeemasa, M; A.A. Qotbi, A.Seidavi,
D.Norris, D. Brown and M. Ginindza.
2015. Effects of coriander (Coriandrum
sativum L.) seed powder and extract on
performance of broiler chickens. S. Afr. J.
Anim. Sci. 45: 371 — 378.

Nair, M.K.M; P.Vasudevan and
K.Venkitanarayanan. 2005.
Antibacterial effect of black seed on
Listeria monocytogenes. Food Control
16: 395 — 398.

Nasir, Z; A.R. Abid, A.R. Hayat Z and H.
I. Shakoor. 2005. Effect of Kalongi
(Nigella sativa) seeds on egg production
and quality in white Leghorn layers. J.
Anim. Plant Sci. 15: 22 - 24.

Nasir,Z and M.A. Grashorn. 2006. Use of
Black cumin (Nigella sativa) as
alternative to antibiotics in poultry diets.
In: M. Rodehutscord (Editor).
Proceedings of 9th Tagung Schweine-und
Geflligelernahrung. Halle, Saale
(Germany): 210 - 213.

740

Nasir,Z and M.A. Grashorn. 2010. Effect
of Echinacea Purpurea and Nigella Sativa
supplementation on broiler performance,
carcass and meat quality. J. Anim. Feed
Sci. 19: 94 -104.

Padmaa, M.P. 2010. Nigella Sativa Linn.-
A comprehensive review. Indian Journal
of Natural Products and Resources. Vol.
1(4), December 2010: 409 - 429.

Rocha, J.S.R; L.J.C. Lara, N.C. Baiao,
R.J.C. Vasconcelos, V.M. Barbosa,
M.A. Pompeu and M.N.S. Fernandes.
2010. Antioxidant properties of vitamins
in nutrition of broiler breeders and laying
hens. World's Poult. Sci. J., 66: 261 - 270.

Saber, S; A. Hassan and M. A. Mandour.
2018. Effect of nigella sativa seeds on
growth performance, carcass traits and
economic efficiency of broiler chicks
under egyptian condition. Egypt. Poult.
Sci. j. Vol (38)(I1): 331 - 344.

Saeid, J. and A. Al-Nasry, 2010. Effect of
dietary coriander seeds supplementation
on growth performance. Int. J. Poult. Sci.
9, 867-870.

Salem, M.L. 2005. Immunomodulatory and
therapeutic properties of the Nigella
sativa L. seed. Inter. Immune. 5: 1749 —
1770.

Sanz, P. 2008. AMP-activated protein
kinase: structure and regulation. J. Curr
Protein Pept Sci, 9 (5): 478 - 492.

SAS Institute Inc., 2004. SAS procedures
Guide for personal Computers, Statistical
Analysis System Institute, Inc., Cary,
N.C.

Shewita, R.S and A.E. Taha. 2011. Effect
of dietary supplementation of different
levels of black seed (Nigella Sativa L.) on
growth, performance, immunological,
hematological and carcass parameters of
broiler chicks. World Acad. Sci. Eng.
Technol. 77: 788 — 794.

Tayarani, N. Z, H.R. Sadeghnia and M.
Asghari. 2009. Neuroprotective effect of
Nigella sativa hydro alcoholic extract on
serum/glucose deprivation induced PC12



Nigella sativa, black seed, broiler chicks, performance, immune-responsiveness.

cells death. J. Phy siol Pharmacol, 13: performance, serum biochemistry and
263 - 270. blood hematology of broiler chicks fed

Toghyani, M., M. Toghyani, A. Gheisari, different levels of black seed (Nigella
G. Ghalamkari and M. sativa) and peppermint (Mentha piperita).
Mohammadrezaei. 2010. Growth Livest. Sci. 129: 173 - 178.

Tollbaand, A.AH and M.S.H.Hassan. pharmacology, and therapeutic uses of
2003. Using some natural additives to black seed (Nigella sativa). Chin J Nat
improve physiological and productive Med,14(10): 732 - 745.
performance of broiler chicks under high  Ziad, H ; M.Abu-Dieyeh and M. S.Abu-
temperature conditions 2- black cumin Darwish. 2008. Effect of feeding
(Nigella Sativa) or garlic (Allium powdered black cumin seeds (Nigella
sativum) Egypt. Poult. Sci. 23: 327 - 340. sativa L) on growth performance of 4-8

Kooti, W; Z. Hasanzadeh-Noohi, N. week-old broilers. J. Anim. Vet. Adv. 7
Sharafi-Ahvazi,M. Asadi-Samani and (3): 86 — 290.

D. Ashtary-Lark. 2016. Phytochemistry,

g,l)a:l\ adlall ‘
(o Aibiass gl pailadl) any g ALY £1aY) o AS jl) da s (e AdlEAl) Cil ghal) il
Cpanidl) zlaal e lial) Alaiul) g adl)

sl salgllae Ahiaa dasa
e eline Juadi— el el — il ey 1 pslell RS — il )l i) o

Uz s deliadl s Al el o 4S5l dn S (e ddlide il gie aladial s 4@l 4 i) s <y yal
(e sana wf ) agasi alg anl g a s jee 3 yla &K 120 phadin) 5 cpendl) Zlas b Al sl Jal g2l
Js S aale e Jo¥ ¢ sl DA kUl 40035 23 (5 480 JS 3 S [0) <l ) S O 4e gane JS Jal
A L € 50 %95 6 3 0 o ssind BBl e e sendl) 8 bl L35 5 i) gl 05
o il (i 8 alall Mgl Gl g e sl (550 JSEn a2 42 e ing e see de bl Ol sl il
IS eosab 3 (e Lesa 425 30 e die liall 355 (e pall e 31 5 A a5 Cilal) Jym Jane Dl
Bl g Jiadall Josd o5 Leasd 5 55580 S (e (Hsde IS0y (Gl S3) Gapils 3T 5 ¢ Lleno Lellatl 5 S
el 7653 Ay A8 ) A S aladial Gl Ay il eda il ekl s e D5 Qe il 828 5 Ay 5 suall
3ol ) Gl ¢(gsine S8y saill s ald) (S8 (8 Gpandl) zlaal JI) Qhsadll Jaee s () gl (55 (s
65 3 Aonsty AS 5l A S aladiiad (ool LS AN 558 lall g (i gyl il 58 55 Ay ol 8 (paa gl V) il e
S SIL A jlie Blabaal) maen (A B L) (& g il KU (5 e IS5 a2l & AED0N ( saall Gaaliasl ) .
O lalnall gaen b AUKH Aimddie o gl A Cumddi) g AAUKH Adle ¢y paall dad 52l ) Jaa gl Gl 1) diLaYLy
Dsshll (8 4y siall Baall g (gl 8 302 5 Jladall A (3 sl Guad Laa ) LS (5 S Ao genay 45 )lie
LS Jo sl 45 )ie 79 o Gigial Al dlalaall UL 4S5l A S e gl @le e cpde
S an ] ailad LedAS bl A o ) s Lo 35l i il i e g 2 iy ) e
aalll LS (30le 4 AS ) Aas i (3 gmane (00 % 6 5l % 3 Adlia) o il (Say Al ) o3 il DA (ga
13ae b lie) (Sayy pabiaBiyl 3Ll 5 4o liall Aaiul) caall i S ¢ gaill elal e Uilagl 1780 Wl ()] sa
el zlaal saill

e Ll Llata¥) ¢ aliY) ol ¢ Cpanill zlad ¢ o gas Laall ¢ AS 5l Ansbad jall S

741



