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Introduction: This study was performed to evaluate the effects of nigella sativa meal and multi enzyme on
growth performance, relative weight of carcass components, blood parameters and intestinal morphology of broiler
chicken.

Materials and Methods: The experiment was carried out in a completely randomized design with five
treatments in four replicates and 14 chickens in each replicate (80 chickens). Broiler chickens was fed with diets
including: without nigella sativa meal and enzymes (control), 7.5% nigella sativa meal (without enzymes), 7.5%
nigella sativa meal with 0.2% multi enzyme, 15% nigella sativa meal (without enzymes) and 15% nigella sativa
meal with 0.2% multi enzyme for 42 days. Then, the performance of chickens, blood biochemical indicators,
intestinal morphology and economic index were measured and recorded. Finally, the analysis of data was
performed using GLM method by SAS software. The means were compared using Duncan's multiple range tests.

Results and Discussion: The results showed that, treatments did not have a significant effect on feed intake,
daily weight gain and feed conversion ratio during the growth period. Whereas, the effect of experimental
treatments was significant on feed intake, daily weight gain and feed conversion ratio in the finishing period. The
lowest feed conversion ratio was observed in chickens fed control group and 7.5% nigella sativa meal without
enzyme (P<0.05). In total experimental period, the lowest feed intake and weight gain were observed in the groups
receiving 15% nigella sativa meal (both with and without enzymes; P<0.05). The lowest feed conversion ratio was
observed in the control group and the group receiving 7.5% enzyme-free nigella sativa meal (P<0.05). Finally, in
the total experimental period, the final body weight was significantly the highest in the control group (P<0.05).
The high levels of nigella sativa meal and enzymes used in this study may have significantly reduced feed intake
and feed conversion ratio due to the increase in fiber intake compared to lower levels. On the other hand, the use
of different levels of nigella sativa meal and enzymes did not have significant effect on carcass percentages and
carcass components, only using 15% nigella sativa meal without enzymes increased the ratio of intestinal length
to live weight compared to other treatments. Due to the different results presented in different studies, the levels
of use of nigella sativa meal in this study are probably less than the level affecting the relative weight of body
organs. According to blood indices, the different treatments did not have any significant effect on serum lipids
include cholesterol, triglyceride, HDL and LDL. The lack of significant effect of using different levels of nigella
sativa meal in the present study is probably due to the use of low levels. Indeed, the use of enzymes with high
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levels of nigella sativa meal resulted in significantly increase in height of villus jejunum and ileum compared to
the control group (P<0.05). The thickness of villus jejunum and ileum of broiler chicken fed 7.5% nigella sativa
meal without enzyme increased significantly than the other treatments (P<0.05). The use of 15% nigella sativa
meal significantly decreased villus height to crypt depth ratio of jejunum and ileum than the same level without
enzymes, but 7.5% nigella sativa meal with enzyme resulted in higher villus height to crypt depth ratio than the
without enzymes group (P<0.05). The improvement in villi height to crypt depth ratio may be related to the
antimicrobial properties of black seed. For this reason, when the microbial activity in the contents of the intestine
decreases at the surface of brush border, the need for enterocytes and new cells to multiply in the intestine
decreases, resulting in higher villi height and less crypt depth. Since the main source of protein in poultry diets
comes from soybean meal, replacing new and inexpensive sources is a great economic help to reduce feed costs.
The replacement of soybean meal by nigella sativa meal decrease feed costs and increase profitability without
adversely affecting the broilers.

Conclusion: According to the results, the use of nigella sativa meal reduced the performance of chickens and
the use of enzyme supplements could not eliminate these negative effects. On the other hand, 7.5% nigella sativa
meal (without enzyme supplements) had a positive effect on morphometric indices.

Keywords: Growth Performance, Morphometric, Multi Enzyme, Nigella Sativa.
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Table 1- The chemical composition of Nigella sativa Meal (data per as fed)*
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1 The numbers are the average chemical composition of three samples of Nigella sativa Meal

from three different oil extraction factories.
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Table 2- Basal diets at different period including starter (1-10 days), growth (11-24 days) and final (25-42 days)
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! The following values are provided per kg of diet: Mn: 198.4 mg, Zn: 169.4 mg, Fe: 100 mg, Cu: 20 mg, I: 1.985 mg and Se: 0.4
mg 2- Vitamin A: 3600000 U, Vitamin D3: 1U4000, Vitamin E: 14400 mg, Vitamin K3: 4 mg, Vitamin B1: 700 mg, Vitamin B2:
26.40 mg 1 g, Calcium pantothenate: 19.6 mg, Niacin: 59.4 mg, Vitamin B6: 5.88 mg, Vitamin B9: 2 mg, Vitamin B12: 0.03 mg,
Chloride chlorine: 1 g.
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Table 3- Diets containing different levels of black seed meal and their chemical composition in the grower (11-24 days) and finisher
(25-42 days) periods
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J
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aloium (%) 0.85 0.85 0.81 0.82
(/) o
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() oo
Sodium (%) 0.13 0.12 0.12 0.12
(%) s
Lysine (%) 1.16 1.09 1.11 1.03
(1) Ot gsie
Methionine+cysteine (%) 0.93 0.66 085 085
(0S92 72) i3] 4.76 4.16 4.62 4.10
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! The following values are provided per kg of diet: Mn: 198.4 mg, Zn: 169.4 mg, Fe: 100 mg, Cu: 20 mg, |: 1.985 mg and Se: 0.4
mg 2- Vitamin A: 3600000 U, Vitamin D3: 1U4000, Vitamin E: 14400 mg, Vitamin K3: 4 mg, Vitamin B1: 700 mg, Vitamin B2:
26.40 mg 1 g, Calcium pantothenate: 19.6 mg, Niacin: 59.4 mg, Vitamin B6: 5.88 mg, Vitamin B9: 2 mg, Vitamin B12: 0.03 mg,
Chloride chlorine: 1 g.
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Table 4- The effect of experimental treatments on growth performance of chicken during different experimental periods

ol dlxS s y> Y/ FUCSTERWSRR TN olus AbuiS’ Loy V0

b el al w3l gl 4l w3l b @l ol w25 g il
Parameters Control 759 black seed  7.5% black seed 15% black seed
without enzyme with enzyme without enzyme

obuw dlouS” Lo )> VO

w2l b il

15% black seed
with enzyme

SEM

P-value

(S39s M-VF)ad) 0)90
growth (11-24 days)

£5) Sy byas
(52, » 72.39 65.07 64.87 67.19
Feed intake

(gday)

£5) s o

(o 45.36 42.22 42.82 41.63
Weight gain

(9/day)

ELCY IR U

Food 1.60 1.54 153 1.69
conversion

ratio

61.90

41.95

1.48

5.8

4.85

0.09

0.69

0.97

0.31

(5395 YO-FY) (3L 090

final (25-42 days)

p55) Shgs Span

(33 » 151.972 132.320 123.89bc 106.64¢%
Feed intake

(9/day)

£5) s I

(39, » ) 76.41° 62.69° 51.01¢ 37.04¢
Weight gain

(9/day)

e s oy

Food 2.11¢ 2.12¢ 2.44b 2.882
conversion

ratio

102.48¢

36.65¢

2.792

6.84

4.28

0.07

<0.0001

<0.0001

<0.0001

0,99 JS
Total period

p5) Slyss e

(35, » 103.532 89.23° 85.55% 78.94¢%
Feed intake

(g/day)

£55) Oy 38!

(o 58.082 51.16° 46.35° 39.97¢
Weight gain

(g/day)

he has cops

Food 1.78° 1.74° 1.85% 1.98
conversion

ratio

oh W 09

(P_)f ) 2439.442 2148.67° 1946.70° 1678.64%
Final body

weight (g)

75.39¢

39.91¢

1.88%

1676.00¢

2.47

1.59

0.06

66.58

<0.0001

<0.0001

0.04

<0.0001

(P<0.05) syl gime T gy cglisie gy b i) po (el y:Sibo 2P

ab Means within same row with different superscripts differ (P<0.05).
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Table 5- The effect of experimental treatments on the relative carcasses weight of chickens at 42 d

ol dbxS” Mo > VIO
Al
Control

ol
Parameters

w2l g b
7.5% black seed
without enzyme

ol dbxS” Mo > VIO

7.5% black seed
with enzyme

&b ol oS 2o VO b dllxiS o3 VO
wpl b ab
15% black seed
with enzyme

w2 b
15% black seed
without enzyme

SEM
value

(3o 9) 48 o35l
Carcasses yield (%)

85 (yjg 4 039) Jgbo
(P55 2 yrosile)
intestinal length /live
weight (cm/kg)

(p5) bl (o 03
Relative weight of
pancreas (g)

(P25) 35 (o 039
Relative weight of Liver
(©)

s B O e Ui
(%)

Relative weight of Bursa
of Fabricius (g)

(p5) Jordo (s (339
Relative weight of
Spleen (g)

(p9) J& (oS (i 0139
Relative weight of
Empty gizzard (g)

() B (oms 9

Heart (g)

sl dbgme o (o 0l
(e5)

Relative weight of
Abdominal fat (g)

59.95 58.87

7.86° 9.05°

0.27 0.28

1.89 194

0.16 0.14

0.11 0.12

1.80 1.86

0.49 0.50

0.92 1.04

57.79

9.37°

0.27

1.98

0.17

0.11

1.82

0.49

1.16

57.67

59.63 212 051

11.352 8.58° 048  0.001

031 0.24 002 022

2.04 1.87 003 064

0.16 021 002 085

0.10 0.13 002 067

2.06 1.95 014 049

045 0.52 002 028

084 041 014 016

ab Means within same row with different superscripts differ (P<0.05).

=W b ple L (Boka et al., 2014) cusls o, S5b 5 A5 59
olaw 3 duo ;3 S Bpune 3 i adllas S bt (b b Suins
St Jds a5 w5 1565 slads gy S (59 il 38l s il
3l ol gy doyd S ki K> bagk (€L al, 2011
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Abbasi ) , S aa=s , (Soltan, 1999) e sl
Ml &l olw & ,—ae L (Mashinchizadeh et al., 2013

S lB) (sigS gladr g b (3D lial (o (g 3 32U

(P<0.05) szt 3o B3I (o gl g b s, yo (el Siio 2P

039 oRIBl el op 55 ail ol do > S Bpan oS

9> 2 08 0js 9 bl i (G dbgme o S @S Y
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I e el @ e (55 ke 0y ) (4oy 00
S 5 929 3 palS ol Jlisd o g 08 (g3 Jg S g el
Lwly oo 5> (ADDO, 2004) s by il sl 3 oyloxs (350
Srman b (Gbs5 slodagr (o5 bS5 g Jo s ials
Sz zolis )3 (4l olow Hdy duo )0 ¥ 5 V) &ild olw calises zolaw
yo o imgs (cladil wwls b plie a5 b oaalie ol 6,500
Tollba and Hassan,2003; AL-Beitawi and El-) s4-,
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Table 6- The effect of experimental treatments

on blood parameters of chickens at 42 d

AbuS do > VIO Lo VIO
O 4l ol b ol dllus AbuS 203 10 Al 03 10
Ll el o2 o3l pe3l gt b ol il b b el SEM P-value
Parameters Control 7.5% black 7.5% black  15% black seed  15% black seed
seed without seed with without enzyme with enzyme
enzyme enzyme

2 pSke) b S (¢ 5
(B> 22.67 26.33 23.33 22.33 26.33 5.08 0.92
Tri glyceride
(mg/dl)
2 pSebe) Joyeds
(i o> 109.50 118.83 91.17 85.50 104.67 15.31 0.47
Cholesterol (mg/dl)
prSeke) Jg yds—LDL
(g 2 80.77 78.93 62.50 67.93 66.07 10.21 0.06

LDL Cholesterol

(mg/dl)

pSeke) Jg yueds=HDL
(g 2 35.33 45.33 44.00 43.17 43.33 6.42 0.12

HDL Cholesterol

(mg/dl)

(P<0.05) sz Iy jimo BT gyl coglita Cagys b cind, b (slacpSils &P

ab Means within same row with different superscripts differ (P<0.05).
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Table 7- The effect of experimental treatments on intestinal histological parameters of chickens at 42 d

ol dlbuiS” s yd Y0 PUCSCRWRR ol AbuiS” Loy V0 AJbuS Lo > VO
byl dald w25 gy 4l oo b b ol w3l oy &l wl b abos  SEM P-
Parameters Control  7.5% black seed  7.5% black seed ~ 15% black seed  15% black seed value
without enzyme with enzyme without enzyme with enzyme

andjly> ) i)

Duodenum villus 1333.3 1464.9 12435

height

anjlgd 5 sl

Duodenum villus 133.95P 191.862 123.93°
width

andjlyd Cup)S Bos

Duodenum crypt 301.802 355.062 217.35M¢
depth

andjley Cy S Cuwlius

Duodenum crypt 21.962 15.59bc 20.72eb

thickness

p¥iion €5) 890,54 1321.40° 1187.80°
Jejunum villi height

P35 sy Calbus

Jejunum villus 144.55P 220.582 141.55P
thickness

PS5 S Gos 241.01% 299,71 191,83
Jejunum villus depth

P el 12.76 10.49 13.70
Jejunum villus width

pokl 5y €5 809.40¢ 982.16° 956.78%
lleum villi Height

pokl i duf . 165.95° 354.282 174.96°
lleum villi width

pokl Car S Bos 119.340¢ 244.372 101.560
lleum villi depth

ol con S LSLP(’ 14.18 15.80 16.59
lleum crypt Height

Bos & g s

PP9 CarfS 491 4.19 5.84
Duodenum villi

Height/crypt depth

Goe 4 5 £)] G

PY35 S 3.86" 4,59 6.33
Jejunum villi

Height/crypt depth

Gos 4 jp )] s

poibl e ys 8.060¢ 4.234 9.97%®
Heum villi

Height/crypt depth

1033.3 1265.4 95.35 0.06

112.48° 109.97° 14.45 0.007

172.09¢ 293.46% 2451 0.004

16.00% 13.59¢ 171 0.02

916.27° 1149.172 67.15 0.002

130.28° 129.30° 13.45 0.001

150.45¢ 264.88% 24.38 0.005
11.72 15.49 2.6 0.71
815.28%¢ 944.69% 4530 0.04
170.85° 167.41° 16.25 0.02
70.39° 171.40%® 24.18 0.001

17.20 13.72 1.89 0.64

6.16 4.35 0.65 0.14

6.372 4.35b 0.60 0.02

11.982 5.84¢ 1.15 0.002

(P<0.05) azeun I sine U] gyl Cogliio gy by cisd, o sl puSilye 2P

ab Means within same row with different superscripts differ (P<0.05).

Spae plp ogde (P<+/-0) 45 Sald o & Cas pyibl g o535
6l sine ] 4y i a3 (gt Al ols WS Ciliska prglan
Gos ()5S &S (Gpskar A poibl g pifS Andjled Cun S Bes
Goe b g il e 3 ol LS 5o 130 Yo 3 S
2 oaaldie w3l g i ol dloxS Ao 3 VID o d g S

Joia 32 So S 03g) (i CSu) bodly 45 & by ol
O ald ol dbuS wo 3 VIO o I ool | o &3l Y

ix bt P Gl a5 Sbda g 0y 3 w3l
opmen (P<e/+0) as  —iwlej] (clalas pliw 4 s amdjlgd
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