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Table 1- Composition and calculated analyses of the experimental diets

Ingredients Control 5 BSM 10 BSM 15 BSM 20 BSM
=2 62.77 60.87 59.02 57.10 55.20
Corn
(98 ps (5593) Lo eloxis
21.15 17.06 14.07 10.55 7.02
Soybean meal (44%CP)
ails ol dloiS
Black seed meal 0 5.00 10.00 15.00 20.00
B )
2.50 2.80 3.07 3.37 3.66
Vegetable Oil
b el 53 1.65 170 170 175 175
Di-calcium phosphate
Blo (diwgy
5.77 5.75 5.75 5.73 5.73
Oyster shell
Sals
. S 5.00 5.00 5.00 5.00 5.00
Limestone
™ 0.21 0.21 0.21 0.21 0.21
Salt
Oebber
0.23 0.23 0.23 0.23 0.23
Sodium bicarbonate
A gpa 5=
. .1 .24 34 4
L-Lysine- HCI 0.05 0.15 0 0.3 0.43
ol 0.17 0.19 0.21 0.21 0.21
DL-Methionine
T el
ety Jofe 025 025 0.25 025 0.25
Vitamin premix
e e 0.25 0.25 0.25 0.25 0.25
Mineral premix?
Calculated analysis
o duloee LSy
(pS9kS » 5 J5kS) puddsilio LB (o5
2813. 2813. 2813.04 2813.24 2813.
Metabolisable energy (kcal /kg) 813.00 813.57 813.0 813 3.00
(320) P& 5
14.80 14.80 14.80 14.80 14.80
Crude protein (%)
(303 ol
4.52 4.52 4.52 4.52 4.52
Calcium (%)
(s53) s 1B i
0.42 0.42 0.42 0.42 0.42
Available phosphorous (%)
(1) s + (igsie
.6 .6 .6 .6 .6
Methionine + Cystine (%) 0.67 0.67 0.67 0.67 0.67
(o) & 52 2.84 3.06 3.26 3.46 3.66

Crude fiber (%)

BI peolizg 0,5 oo Y1V K (yoolizg 105 oo Yo B (ysolizg 1p.55,500 V0 D3 olizg 10,5 oo Y/¥ A sl )5 o (b |y 25 ol 0 £S5k 50 33 (elizg JoSa”
55 9 p55 955w Ve B2 oliyg ip )5 i 10 BY (g 10,5 Lo 10 BO aliyg ip)5 o YO B35 (liyg 10,5 oo A B3 ol 0.5 (o ¥ B2 palizg tp 5 Lo V0
5k YPA e 5
25 I i 9 £ o £ e 125 o FF 595 1005 o YO 0T S o Ar (iS00 0.5 (o ol ) a5 je0lie oy p SISy 3 tme Slso JoSo T
'Vitamin premix provided per kilogram of diet: vitamin A 2.4 mg; vitamin D3 75 pg; vitamin E 20 mg, vitamin K 2.2 mg, vitamin
B1 1.5 mg, vitamin B2 4.0 mg, vitamin B3 8.0 mg, vitamin B5 35.0 mg, vitamin B6 2.5 mg, vitamin B9 0.5 mg, vitamin B12 10
ng, and choline, 468 mg.
2- Mineral premix provided per kilogram of diet: Mn 80.0 mg; Fe 75.0 mg; Zn 64.0 mg; Cu 6.0 mg and Se 0.3 mg.
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Table 2-Fatty acid profile of black seed meal (%)

Fatty acid common name Value
Palmitic acid (C16:0) 16.12
Stearic acid (C18:0) 5.59
Oleic acid (C18:1(n-9)) 34.67
Linoleic acid (C18:2(n-6)) 41.51
Linolenic acid (C18:3(n-3)) 1.97
Total 99.87
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Table 3- Effect of black seed meal on productive traits of laying hens

b Lo (p5) Brae Shss  (p5) Erop5S 0js (p)5) EropSS 0398

ErorsS Mg o> (516 5) She> s o

Treatments! Feed intake (g) Egg weight (g) Egg mass (g) Egg production (%) Feed conversion ratio (g/g)

First 4 weeks

Control 105.092 59.25 40.852
5 BSM 90.13 58.17 38.172
10 BSM 92.32b 57.63 33.88°
15 BSM 89.04° 58.56 35.43P
20 BSM 87.06° 57.82 33.86°
SEM 2.06 0.42 0.86
P-value 0.03 0.79 0.03
Second 4 weeks

Control 101.702 56.94 34.06
5 BSM 90.36° 56.17 30.20
10 BSM 83.91" 55.00 27.26
15 BSM 87.44° 5591 28.65
20 BSM 81.06° 55.13 26.97
SEM 2.11 0.45 0.90
P-value 0.01 0.67 0.07
Total

Control 103.40?2 58.10 37.452
5 BSM 90.24> 57.17 34.18»
10 BSM 88.12° 56.31 30.57°
15 BSM 88.26° 57.22 32.04P
20 BSM 84.06° 56.47 30.42°
SEM 1.97 0.37 0.83
P-value 0.01 0.61 0.02

68.45° 2.58
64.76% 2.36
59.05° 2.75
59.99° 2.52
58.57° 2.57

1.29 0.05
0.05 0.11
58.73 3.04
53.30 3.02
48.85 3.14
50.99 3.07
49.04 3.03

1.46 0.08
0.18 0.99
63.59 2.78
59.03 2.64
53.95 291
55.49 2.76
53.81 2.77

1.31 0.05
0.07 0.56

! BSM: Black seed meal
2Standard errors of means
a*Means within same column with different superscripts differ significantly (P < 0.05).
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Table 4- Effect of black seed meal on egg quality traits of laying hens
¢ . . 035 T
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b leed (@ so sl ; EronSS
Treatments! Haugh hell h Eggshell Egg Albumin Yolk Eos sh
reatments unit Eggshell strengt (mm) thickness yolk (%) color gg shape
(kg/cm?) o index
(%)
First 4 weeks
Control 91.26 2.50 0.35 24.71 58.85° 5.302 68.84
5BSM 96.10 2.04 0.37 25.37 58.96° 4.90% 64.95
10 BSM 92.70 2.14 0.39 27.27 56.54° 4.]5%¢ 72.52
15 BSM 92.00 2.09 0.33 21.69 46.28° 3.90b¢ 61.81
20 BSM 90.62 2.34 0.38 2431 50.44% 3.45¢ 67.42
SEM 0.84 0.01 0.01 0.75 1.47 0.20 2.49
P-value 0.24 0.28 0.35 0.23 0.01 0.02 0.72
Second 4 weeks
Control 82.03 2.52 0.46 26.42 54.01 4.70 73.66
5BSM 85.12 2.37 0.19 22.29 45.06 4.25 64.64
10 BSM 83.87 2.48 0.19 24.50 47.21 4.40 65.36
15 BSM 83.58 2.56 0.22 25.41 55.55 4.55 73.49
20 BSM 84.75 2.17 0.19 22.37 54.02 4.45 68.39
SEM 0.59 0.09 0.05 0.93 1.82 0.15 2.22
P-value 0.53 0.71 0.34 0.56 0.26 0.92 0.57
Total
Control 86.64 2.51 0.38 25.57 56.43 5.00 71.25
5BSM 90.61 2.18 0.20 23.83 52.01 4.58 64.80
10 BSM 88.29 2.22 0.20 24.52 49.05 4.28 65.31
15 BSM 88.56 2.34 0.19 23.55 50.91 4.23 67.65
20 BSM 88.22 2.25 0.20 22.12 49.71 3.95 61.17
SEM 0.53 0.07 0.03 0.72 1.47 0.13 2.31
P-value 0.17 0.61 0.34 0.66 0.55 0.12 0.74
&3 olow dlous : BSM?
Lo Siko sl (glas

IBSM: Black seed meal
2Standard errors of means
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**Means within same column with different superscripts differ significantly (P < 0.05).
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Table 5- Effect of black seed meal on blood parameters of laying hens (mg/dl)

b loss b pealS Jg juelS B
Treatments!' Triglyceride Cholesterol Glucose
Control 1502.9° 143.8° 247.0
5 BSM 875.4¢ 101.4¢ 157.8
10 BSM 1591.7° 156.6° 269.4
15 BSM 2004.7¢ 175.6* 275.8
20 BSM 1740.1° 153.8 2717.5
SEM? 66.39 4.13 4.20
P-value 0.001 0.001 0.12
&l ol dlus : BSM?
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'BSM: Black seed meal
2Standard errors of means
*cMeans within same column with different superscripts differ significantly (P < 0.05).
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Introduction It has been estimated that feed is the major cost associated with commercial poultry production.
Conventional plant proteins, such as soybean meal tend to increase the poultry production costs due to limitation
in cultivation in some region and therefore, their being transported from other countries. Hence, inclusion of non-
conventional feed resource becomes of primary importance in poultry production to maintain the productivity at a
lower cost. Black seed (Nigella sativa) referred to an important medical crop in many countries and is primarily
consumed as medical oil. Black seed meal (BSM) is by-product after oil removal and can be used as a protein-rich
meal (21). Black seed meal contains about 31.75 % crude protein and 19.37 % ether extract and it can be used as
good sources of protein and energy (21) and substitution of soybean meal in laying hens practical diets. However,
reports on the use of BSM in laying hens diets in second cycle of production are not enough, therefore, in this
study, we considered the effect of different levels of black seed meal on laying hens performance in second
production cycle.

Materials and Methods This experiment was conducted to determine the fatty acids composition of black
seed meal and its effects on performance and egg qualitative traits of laying hens in second production cycle. In
the first step, Gas-chromatography was used for determination the fatty acids composition of BSM. In the second
step, a total of One hundred and twenty Hy-Line W-36 leghorn hens were housed in cages and randomly allocated
to 5 treatment groups for 8 weeks. Each group was divided in to 4 replicates. Feed and water were provided ad
libitum. The hens received basal diet (corn and soybean meal based diet with 14.80 % crude protein and 2813 kcal/
kg metabolizable energy) that was formulated to meet the Hy-line W-36 requirements recommended for nutrients.
The diet did not have any antibiotics and coccidiostats. Dietary treatments were included 0, 5, 10, 15, and 20
percentage of BSM by expense of Soybean meal in basal diet and clarified as BSMO (control), BSM5, BSM10,
BSM15 and BSM20 respectively. Experiment was designed in a completely randomized design. Egg weight (gr),
egg production (%) and egg mass (gr/hen/day) were recorded daily. Feed consumption was measured weekly and
feed conversion ratio (FCR) (grams of feed: grams of egg mass) was calculated weekly too. At the end of 2, 4, 6
and 8 weeks of the experiment, two eggs from each replicate were randomly selected for measurement the egg
qualitative traits. In this paper laying hens performance factors and egg quality parameters were calculated in three
phase, the first 4 weeks, second 4 weeks and total period. Blood serum characteristics were evaluated in the end
of experiment by bleeding from laying hens wings.

Results and Discussion The results of this experiment showed that linoleic acid (41.51), oleic acid (34.67 %),
palmetic acid (16.12 %), stearic acid (5.59), and linolenic acid (1.97) were the major BSM fatty acids. As it clear,
the linoleic acid and oleic acid are most abundant fatty acid (unsaturated) in BSM. Feed intake was decreased by
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inclusion of BSM in laying hens diet and minimum feed intake was observed in BSM20. It seems to be the bitter
taste of black seed meal is responsible for the decline of feed intake. It was reported that BSM has anti-nutritional
substance and alkaloids (saponins), that these factors can reduce feed intake when used in high amount in poultry
diets (21 and El-Dakhakhny, 1996). Laying hens egg mass was decreased in BSM10, BSM15 and BSM20 groups
when compared with control group. Egg mass was calculated by multiplying egg weight in egg production.
Reduced of feed intake can affect availability of nutrient for egg production and egg weight, and, therefore, egg
mass will be decrease. Scientists reported that BSM can increase laying hens’ body weight and increasing body
weight can decrease egg production. Laying hens’ serum cholesterol and triglyceride content were decreased
significantly in BSM5 when compared with other groups. It was reported that essential oils in BSM can reduce
activity of HMG-CoA (3-hydroxy-3-methylglutaryl coenzyme A) reductase that has vital role in cholesterol
synthesis (Crowell, 1999).

Conclusion According to the results of this experiment, using BSM in 5 percent can reduce blood cholesterol
and triglyceride without adverse effect on performance parameters.

Keywords: Black seed meal, Egg quality, Laying hen, Performance.



