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ABSTRACT

Four isocaloric isonitrogenous starier (3093 kcal MEfkg; 22.03 %CP) and
finisher (3205 kcal ME/kg; 18.50 %CFP) broiler diets in which SBM protein was partially
subslituted by NSM protein at 0 {control), 10, 20 and 30 % levels were formulated and
offered to the expenmental broiler chicks.

A total number of 576 unsexed one-week oid Arbor-Acres broiler chicks were
assigned randomly to 4 dietary equal groups of 12 equal replicates each . Chick
groups were offered the starter diets in which SBM protein was replaced by NSM
protein  at ©,10,20 and 30%.At the beginning of finishing pericd, a total number of 120
chicks were randomly chosen from each expenmental group and divided into 4 egqual
sub-groups, each in 3 equal replicates and fed NSM finisher diet . Therefore, there
were 4 and 16 experimental geoups in the starting and finishing periods, respectively.

From the nulritional and econaomical point of view, it could be concluded that
substituting NSM crude protein up lo 30 % for SBM crude protein in both starer and
finisher diets of broiler chicks improved their growth performance and the nutrients
digestibility coefficients of the experimental diets without any detrimental or harmful
effect on the carcass characternistics and blood constituents for broiler chicks . Since
poultry production depends mainly on lhe economical retumn, feeding broiler chicks on
diels containing NSM crude protein at level of 10 or 20 % instead of SBM protein to 4-
wk of age and up to 30 % instead of SBM protein to 7-wk of age gave the best
economical efficiency.

INTRODUCTION

Poultry production in developing countries is hampered by
shortage of feedstuffs. Many of traditional conventional feed ingredients
used in formulating poultry diets such as soybean meal are becoming
extremely expensive. Therefore, the search for alternative protein sources
has become an urgent matter.

Nigella Sativa meal, a by-product of oil-extraction from Nigella Sativa
seeds which is produced in Egypt, is rich in protein and energy and has jower
price compared to SBM. Many attempts has been made to cut feeding cost
down to the minimum levels by replacing the costly feedstuffs, especially
SBM, by relatively less expensive plant protein sources such as NSM.

The use of NSM as a partial substitution for SBM has been
investigated in growing Japanese quail diets by Zeweil (1996) who showed
that growing performance of Japanese quail chicks fed diet containing NSM
at 9 or 18% of dietary CP was significantly (p<0.01) improved and live body
weight gain {LBWG) was significantly (p<0.01) the highest compared to the
control one. While feed intake (F1), LBWG and feed conversion (FC) of quail
chicks were decreased with increasing NSM substitution up to 38 or 48% of
dietary CP. Moreover, Ghazalah and lbrahim (1996) observed that feeding
black seed oil to Muscovy ducks did not significantly affect live body weight
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{LBW) for most ages compared to the control group. They also added that
black seed oil is capable for inhibiting mold growth and afiatoxin production
that could reduce the rate of growth and accordingly lead to a higher
utilization efficiency of nutrients in the feed. Osman and El-Barody (1859)
found that Nigella Sativa seeds had insignificant effect on average LBW or
viabiiity rate of broiler chicks at all age intervals. While, the high levels of
Nigella Sativa seeds (0.8 % and 1.0 %) significantly reduced Fl and improved
FC at 4 and 6 weeks of age

Recently, Abcou E-Soud, (2000) found that Japanese quait chicks fed
2 % of whole crushed Nigella Sativa seeds had the highest LBW at 21 and 42
day of age, and those fed 1 % of Nigella Sativa oil had the highest LBW at 35
day of age. Abou-Egla ef al., (2000) found that Japanese quail chicks fed 5 %
or 10 % NSM substituted for SBM gave the highest LBW, LBWG and FC
values either at 3 or 6 weeks of age. While, chicks fed 40 % NSM as a partial
substitution for SBM gave the most inferior LBW and LBWG values at the
same ages. They added that mortalily tended to be lower in birds fed diets
containing NSM instead of 10 % SBM protein, while it was the highest in
those fed NSM replacing 40 % of SBM profein. Other groups were
intermediate in this respect.

Many trials have been done to invesfigate the possibility of
introducing Nigella Sativa seeds of its derivatives to poultry for better
performance. Khalifah (1995) found that supplementing broiler diets with
black seed oil improved dressing percentage and had no effect on liver,
heart, gizzard, pancreas, spleen and bursa percentages compared to black
seeds oil free- diets. Ghazalah and Ibrahim (1998} found that the
administration of black seed ail ta Muscovi ducks increased carcass protein
content, decreased carcass fat content and did not affect blood, feather and
dressing weight percentages compared to those fed the control diet, however
it reduced fat pad as well as the total fat content of the body. Hedaya (1995)
found that the injection of black seed extract to male rats decreased the
serum glucose and cholesterol levels, but it increased the total sesum protein
and globulin levels. Meanwhile, the values of serum albumin and urea were
not significantly allered. Nearly, similar results were obtained by Mandour et
al., (1995) and El-Gazzar (1997) for serum protein. Ghazalah and tbrahim
{1996) found that using Dlack seed oil in diets of Muscovi ducks decreased
total [ipids and cholesterol content of blood serum than control group.
Mandour et al, {1998) reported that feeding broiler chickens with Nigella
Sativa seeds for 30 days atlevel of 1% decreased serum cholesterol level,
while the serum uric acid was significantly decreased at 2%, in addition, the
low levels of Nigella Saliva seeds increased the values of thyroxin (T4), Ca
and Zn, while the high levels of 8% decreased them,

On the other hand, Zeweil (1996) found that digestibility coefficients
of OM and EE were significantly decreased as growing Japanese quail chicks
received the highest level of NSM in the diet (38 and 48% of dietary CP} than
those fed the other experimental diets. The digestibility coeflicients of NFE
and CP showed a significant decrease for the highest level of NSM (38 %),
however, the differences among treatments in digestibility coefficient of CP
were not sighificant. He also found that digestibility coefficient of CF revealed
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insignificant differences among the experimental diets, and the highest ME
values were recorded for groups fed either control diet or 9, 18 and 28% NSM
of dietary crude protein, while the lowest values were recorded for groups fed
38 or 48% NSM of dietary CP. Abou-Egla et al. (2000) found that Japanese
quail chicks fed 5 % NSM instead of SBM did not show any significant effect
on digestibility of EE, CF and NFE. While they were more efficient in
digestion of CP than the control group by 3.7 %.

From the economical point of view, Zeweil (1996) found that the
economical efficiency of Japanese quail fed diets containing 9, 18 or 28 %
NSM of dietary CP were higher than those fed the control group. Using
Nigella Sativa seeds, Sollan (1999) observed the possibility of increasing
economical efficiency for Japanese quail chicks by feeding 1 % NSMas a
partial substitution for SBM. However, Ghazalah and [brahim (1996} found
that the administration of black seed oil to Muscovi ducks did not affect the
economical efficiency of the diets. Also, Osman and El-Barody (1999) found
that Nigella Sativa seeds had insignificant effect on feed cost / kg gain.

The aim of this experiment is to evaluate the nutritive value of NSM
and to study the effect of using it as a partiaf substitution for SBM in broiler
diets on growth performance, carcass characterstics , some blood
constiluents , sensory evaluation , nutrients digestibility economical efficiency
of broiler chicks.

MATERIALS AND METHODS

The expenmental work of the present study was carried out at El-
Takamoly Poultry Project, Fayoum Governorate, Egypt. The chemical
analysis was performed in the iaboratories of the same project and Animal
Production Research Institute, Agriculture Research Center, Ministry of
Agricuiture, Dokki, Egypt.

A total number of 576 unsexed gne week-old Arbor-Acres broiler
strain chicks which were fed a commercial com-soybean meal diet containing
23 % CP and 3000 keal MEfkg diet for the first 7 days posthatching to
minimize the influences of protein in the yolk of the newly hatched chicks,
then fasted overnight, individually wing-banded and weighed to the nearest
0.1 g. and were randomly distributed into 4 equal groups of nearly similar
means of LBW (11420.39g) each in 12 equal replicates. The four
experimental groups were reared in 4 galvanized wire cage batteries of three
tires each. At the end of the starting period, a total number of 120 chicks were
randomly chosen from each experimental group and divided into 4 equal sub-
groups, each in 3 equal replicates. Therefore, sixteen experimental groups
were used in the finishing period.

Diets were fed using two-phase feeding system and formutated to be
iso-caloric iso-nitrogenous being 3093 kcal. ME/kg & 22.03 % CP for the
starter diets and 3205 kcal & 18.50 % CP. ME/kg for the finisher diets. The
experimental slarter and finisher diets were confained 0 (control), 10, 20 and
30 % NSM as a partial substitution for SBM protein and were supplemented
with minerals and vitamins mixture, DL-methionine and L-lysine to cover the
recommended requirements (NRC, 1994). The composition and calculated
chemical analysis of the experimental diets is presented in Table {1).

1761



Aly, MM.M. ot al.

Table 1: The composition and chemical analysis of the experimental
starter and finisher diets.

Starter {1 - 4 wks) Finisher (5 -7 wks) |

item, % % NSM CP from SBM CP % NSM Cg;""'“ SEM
0% | 10% | 20% | 30% | 30% | 10% | 20% | 30%
by ellow Com, ground 55.45 | 55.11 l 54.55154,23 60.94 | 60.49 [60.05] 59.51
Corn gluten meal{§2% CP} 670 | 670 | 675 ] 6.75 | 025 [ 030 | 0.35 | 0.40 |
Soybean meal44% CP) 30,00 | 27.00 | 24.00 | 21.00 | 30.00 | 27.00 | 24.00] 21.00
Nigella Sativa meal(31.8% CP)| 0.00 | 4.15 | 8.30 | 12.50 | 0.00 | 4.15 | 8.30 | 12.50
Dicalcium phosphate 1,70 { 1.70 | 1.75 | 1.60 | 1.50 | 1.50 | 1.45 | 1.45
Limestone 140 | 1.40 | 140 | 145 | 1.00 | 1.00 | 1.00 | 1.00 |
omTnon salt 1 040 | 040 | 0.40 | 0.4 | 0.40 | 0.40 | 0.40 | 0.40
_%e etable oil 360 | 280 | 212 | 1.25 | 6550 | 475 | 4.00 | 3.25 1
T 030 | 0.30 | 030 | 030 | 036 | 0.30 | 0.30 | 0.
L-Methionine 017 | 015 | 013 | 0.12 [ 011 | 070 | 009
&-Lxsine . 024 | 029 ] 0.30 | 0.35 | 0.00 | 0.01 | 0.06
otal 100,00 100.00 | 100 00 | 100.00 ¢ 100.Q0 | 100.00 (109.00!

etermined values (%)

Maisture 936 | 934 | 930 [ 9.27 | 877 | 871
P 22.01]22.08 | 22.06 | 21.98 | 18.55 | 18.50
ICF 346 | 360 | 388 | 404 | 348 | 370
EE 620 | 570 | 543 [ 499 | 816 | 7.72
Ash 825 | 633 | 654 | 861 1 800 | €15 | 622 | 630 |
INFE 5272 | 52.95 [ 52.79 [ 53.11 | 55.04 | 5522 | 5523 ] 55.39 |
Table 1: {Cont.)

Caiculated Starter (1 - 4 wks) Finisher {5 — 7 wks) |

values % NSM CP from SEM CP % NSM CP from SBM CP
| 0% 0% | 20% | 30% | 0% 10% | 20% [ 30%

IME_ kcalkg | 3084.00 1309100 | 3085.00 | 3092.00 | 3204.00 | 3205.00 | 3207.00] 3207.00
Ca. % 1.00 | 1.01 1.02 1.01 0.81 0.81 0.80 | 081
Avail. P % 045 0.46 0.47 0.45 D4t | 041 0.41 0.41
Lys. % 120 | 1.20 1.17 117 | 097 | 084 | ¢4 | 094
Meth. % 055 | 058 | 053 | 052 | D4l 0.41 040 | 040
Cyst. % 037 | 038 | 039 | 040 | 031 | 032 | 033 | 034
Meth+Cyst. % | 082 092 | 082 D82 | 072 | 073 0.73 0.74
(Cost (PT/kg) | 92.44 | 89.04 | 8671 | 83.81 | 86.00 | 8305 | 8061 | 7801 |
|Relotive cost” | 100.00 | 9632 | ¥3.30 | 50.66 | 100.00 | 96.57 | 93.62 | 90.71 |

*The premix {Rovimix for broiler “La Roche™) was added as 3 kg per ton of diet and
supplied the following {as mgor L\, per kg of diet): Vit. A 12000 LU., Vit. D3 2000 |.U.,
vit. E 40 mg, Vit. K3 4 mg, Vit B1 3 mg, Vit. BZ 6 mg, Vit. B6 4 mg, VIL 812 0.03 mg,
Niacln 30 mg, Biotin Q.08 mg, Pantothenic 12 mg, Folic acid 1.5 mg, Choline chloride
700 mg, Mn 80 mg, Cu 10 mg, Se 0.2 mg, 1 40 mg, Fe 40 mg, Zn 70 mg and Co 0.25mg.

*  According to market prices of the year 2001,

=+ agsuming NSM-free diet equals 100.

Chicks in all experimental treatments were kept as possible under
similar managerial and hygienic conditions. The experimental diets were
weekly mixed and offered on an ad libitum basis. Fresh clean water was
freely available and artificial lighting was provided continuously at night during
the whole experimental period. Droppings were collected and removed twice
a week.

Feed intake for each treatment was recorded weekly. Average live
body weight (LBW) per chick in each ireatment was recorded at4 and 7
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weeks of age. Average live body weight gain (LBWG), feed conversion (FC},
crude protéin conversion ratio (CPC), caloric efficiency ratio (CER) and
mortality rate (MR) were calculated during the starting and finishing periods.
Relative growth rate (RGR) was calculated during the same periods
according to Brody (1949) as follows:

RGR = [(W2 - W1) /0.5 (W1 + W2)] x 100.

Where:

W1 = Body weight at certain age, and

W2 = Body weight after certain period.

Performance index (Pl} during the starting and finishing pericds was
also calculated according to North {1981) as in the following equation:

PI = [LBW (kg) / FC] x 100

The economical efficiency (E.E;.) of meat production for the different
experimental ireatments was caiculated using the following equations:
Total feed cost =ax b =c, Totalrevenue=dxe =1,
Netrevenue=f-c=4g and EE.=g/c

Where:
a = Average F| (kg/bird)
b = Price/kg feed (PT)
.d = Average LBWG (kg/bird)
e = Selling price of kg gain (PT).

At the end of the experimental pericd, a slaughter test was performed
on 48 birds including 3 birds for each treatment group (1 bird for each
replicate} whose body weight was closest o the replicate mean. The selected
birds were deprived of feed for 12 hours, then individually weighed and
slaughtered by the customary Islamic way. Traits of the subjective meat
quality were recorded by organoleplic evaluation of roasled samples of
forequarter (FQ) and hindquarter (HQ) meat according to the method
reported by Molander {1960). A test panel consisting of ten panelists judged
the meat samples for color, tenderness, juiciness, chewiness, flavor, odour
and acceptance with grades of very good (3-8}, good (7-8), fair (5-4) and poor
(3-2).

At lhe end of the starting and finishing periods, individual blood
samples of about 3 mi, from randomly 12 birds of each treatment group were
withdrawn via the wing vein puncture by a nonheparinized syringe and
permilted to a clot to oblain serum. Sera were individually separated by
centrifugation at 3000 r.p.m. for 1§ min,, transferred into a clean ependorf
vials and stored in a deep freezer at approximately— 20+ 1°C until required
analysis. Frpzen Sera were thawed and colorimetrically assayed for total
protein (g/dl), albumin {g/dl), cholesterol, triglycerides, Ca and P by Atomic
Absorption Spectrophotometer {model, GBC306 AA) using commercial kits
{Stambio, San Antonio, Texas, USA}. Globulin {g/dl) values were obtained by
subtracting albumin values from the corresponding total protein values. Also,
albumin and globulin (A/G) ratio was calculated. All values were expressed
as mgi100 ml,

Chemical analysis of the experimental diets and NSM was carried out
in triplicate samples -to- determine moisture, CP, EE, CF and ash contents
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according to the standard methods outlined by A O.A.C. (1580}). NFF was
calculated by difference. Metabolizable energy (ME) of experimental diets
was calculated considering the ME values of different feed ingredients {NRC,
1994). The ME vaiue of the NSM was calculated according to the equation of
Carpenter and Clegg (1956) as follows :

ME {kcal / kg) = 35.3 (CP %) + 79.5 {EE%) + 40.6 (NFE %) + 189,
Faecal nitrogen was determined by Jakobsen et al. (1960).

Data obtained were statistically analyzed according {o Steel and
Torrie {1980) including analysis of variance. Also, SPSS computer program
for MS Windows (1993) was used. The differences among treatments means
were tested using Duncan’s Multiple Range Test (Duncan, 1955).

RESULTS AND DISCUSSION

Chemical compositicn and amino acid content of NSM:

The results of chemical compositicn and amino acid content of NSM
are shown in Table 2. l was observed that NSM contains 5.18 % Moisture,
31.80 % CP, 11.25 % EE, 12.00 % CF, 32.92 % NFE, 6.85 % ash, 0.61 %
methionine and 105 % lysine. From the previous results, it could be
concluded that NSM contains reascnable amount of CP but less than that of
SBM. Moreover, the data indicated that SBM had higher lysine content than
NSM (2.69 vs. 1.05 %). However, SBM and NSM had similar methionine
content (0.62 vs. 0.61 %). Accordingly, the NSM diets must be supplemented
with essential amino acids especially lysine. In this respect, Babayan e! al.
(1978} reported that the Nigella Sativa L. seeds showed a composition of
21.0 % protein containing 15 amino acids, nine of those were found to be
essential amino acids. Also, Khalifah (1995) indicated that NSM contained
most of the essenlial aming acids.

Table 2: Proximate composition of NSM and SBM.

ltem NSM SBM
Moisture % 518 11.00
CP % 31.80 44.00
EE% 11.25 0.80
CF % 12.00 7.00
Ash % 6.85 6.82 ]
[ NFE% 3292 20.38 ]
ME(kcal/kg) 3562 2230 ]
Ca% 0.27 [ 0.29
| Avail P% 0.29 0.27
| Methionine % 0.61 0.62
t Lysine % 1.05 2.69

*~ Anaiyzed by Central Lab. for Food and Feed (CLFF) Agri. Res. Center Giza Egypt.

= According to NRC [1994).

~+ Calculated according to Carpenter and clegg equation ME (kcal’kg) = 25.3 x CP % +
79.5 x EE % + 40.6 x NFE % + 199
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Live body weight (LBW): -

Al the end of the starting period, Table 3 shows that chicks fed diets
containing NSM had significantly higher LBV than those fed 0 % NSM which
had the lightest one. 1t could be seen that no significant response was
obtained for increasing NSM level from 10 to 20 %, while, increasing NSM
from 20 to 30 % significantly decreased LBW of chicks. At the end of the
finishing period, chicks fed diets containing NSM showed similar LBW to
those fed diet containing 0/0 % NSM except for chicks fed diet containing
10/0, 10/10, 10/20, 20/0 and 20/10 % NSM which had significantly higher
LBW compared to those fed 0/0 % NSM as shown in Table 4. The same
trend was noticed at the overall period (Table 3).

Table 3: Growth performance of broiler chicks fed the experimental
diets duringrstarti_ng period.

Ereat Level of SEM CF % replacament by NSM

Starter 0% 10 % 20% 30 %
LBW.g 83D.13:6.99° | 873.1638.57" | 889.22+7.65" | 865.5617.27
LBWG.G 724 9416 76" | 758.97+8.40" | 774.97x7 41 | 751.37%7.13°
Flg 1308.93£2.62° | 1312.51+4.05" [ 1348.5045.24° | 1348.05:2.50
FC g feedig gain 1850.02° | 17620.02° | 1.76=0.02° 1.82:0 02
ICPC g protein intakelg gain | 0.40:0.004* | 0.39:0.004° | 0.39+0.003" | 0.40:0.004°
CER _Cal-intakelg gain 567:005° | 546:006" | 5.4540.05° | 85.63+0.06"
RGR % 151.83£036° | 153.24:0.44° [ 154.206038% | 153.11+0,39°
Pl % 46.96+0.80° | 51.11£1.00° | 51.57=0.86° | 48742085
MR % 0.00 1.30 1.39 0.00

a, b, ¢ : means in the same row having different letters are significantly differentat p <
0.05.

Live body weight gain (LBWG): -

At the starting period {(1-4 wk), Table 3 shows that chicks fed diets
containing NSM had significantly heavier LBWG than those fed diet
containing 0 % NSM which had the smallest one. It could be noticed that
increasing NSM from 20 % to 30 % significantly decreased LBWG of chicks.
At the finishing period (5-7 wk), chicks fed diets containing NSM showed
similar LBWG to those fed diet containing 0/0 % NSM (Table 4) except for
chicks fed diet conlaining 10/0, 10110 and 20/10 % NSM which had
significantly heavier LBWG than those fed 0/0 % NSM. On the other han,
chicks fed diet containing 30/10, 30/20 or 30/30 % NSM showed significantly
lighter LBWG compared to those fed 0/0 % NSM. At the averall pericd {1-7
wk), chicks fed diets containing NSM showed similar LBWG to those fed diet
containing 0/0 % NSM as shown in Table 5 except for chicks fed diet
containing 10/0 or 10/10 % NSM which had significantly an increase in LBWG
compared to those fed 0/0 % NSM.

Feed intake (FI): -

Al the starting period (1-4 wk}, chicks fed diets containing 20 % and
30 % NSM had significantly more Fl than those fed NSM-free diet (Table 3);
while chicks fed diet containing 10 % NSM had nearly similar Fl to those fed
the control diet {0 % NSM). At the finishing period {5-7 wk)}, chicks fed NSM-
containaed diets had significantly lower Fl than those fed NSM-free diet NSM
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except for chicks fed diet containing 20/0 and 30/0 % NSM which had nearly
simitar Fl to those fed diet containing 0/0 % NSM as shown in Table 4. At the
overall period {1-7 wk), Table 5 shows that chicks fed NSM-contained diets
had similar Fl to those fed NSM-free diel except for chicks fed diet containing
0/10, 0/20, 0/30, 10/10, 10/20 and 10/30 % NSM which had significantly
(p?0.05) tower Fl than those fed the control diet {0/0 % NSM).

Feed conversion (FC), Crude protein conversion (CPC) and Caloric
efficiency ratio (CER):-

The average FC, CPC and CER lor chicks during starting, finishing
and whole periods are presented in Tables 3, 4 and §; respectively.

At the starting period {1-4 wk), chicks fed diets containing NSM had
significantly better FC, CPC and CER than those fed diet containing 0 %
NSM except for chicks fed diet containing 30 % NSM which had similar FC,
CPC and CER to those fed diet containing 0/0 % NSM. At the finishing period
(5-7 wk}, chicks fed diets containing NSM had similar FC, CPC and CER to
those fed diet containing 0/0 % NSM except for chicks fed diet containing
10/0, 10/10, 10/20 or 10/30 % NSM which had significantly better FC, CPC
and CER than those fed diet containing 0/0 % NSM. At the overall period (1-7
wk), chicks fed diets containing NSM had similar FC, CPC and CER to those
fed diet containing 0/0 % NSM except for chicks fed diet containing 10/0,
10110, 10/20 or 10/30 % NSM which had significantly better FC, CPC and
CER than those fed diet containing 0/0 % NSM.

Relative growth rate, performance index and mortality rate (RGR, Pl &
MR}): -

At the starting period (Table 3); the average RGR of chicks fed diets
containing NSM was significantly higher than those fed diet containing 0 %
NSM which had the lowest one. With respect to Pl it was observed that
chicks fed diet containing NSM had significantly higher Pl than those fed diet
containing 0 % NSM except for chicks fed diets containing 30% NSM which
had similar Pl to those fed diet containing 0 % NSM. Mortalily rate data
clearly showed thal, chicks fed diet containing NSM had higher MR (1.39 %)
than those fed diet containing 0 % NSM except for chicks fed diets containing
30 % NSM which had numerically similar MR to those fed diet containing 0 %
NSM.

At the finishing period, the average RGR of chicks fed diets
containing NSM was nearly similar to those fed diet containing 0/0 % NSM as
shown in Table 4, except for chicks fed diet containing 30/10, 30/20 or 30/30
% NSM which had significantly lower RGR than those fed diet containing 0/0
% NSM. With regard to Pl, it was noticed that chicks fed diet containing NSM
had similar Pl to those fed diet containing 0/0 % NSM except for chicks fed
diets containing 10/0, 10/10, 10/20, 10/30, 20/0 or 20/10 % NSM which had
significantly higher Pl than those fed diet containing 0/0 % NSM. Regarding
MR data, it was observed that chicks fed diet containing 0/10 or 0/20 and
those fed diet containing 30/0 or 30/30 % NSM had the highest MR followed
by chicks fed diet containing 10/10, 10/20, 20/0, 20/10, 20/30 and those fed
diet containing 30/10 % NSM. However, chicks fed diets containing 0/0, 0/30,
10/0 ,10/30, 20/20 and those fed diet containing 30/20 % NSM had no MR.
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At the overall period, Table 5 shows that the average P! of chicks fed
diets containing NSM was similar to those fed diet containing 0/0 % NSM
except for chicks fed diets containing 10/0, 10/10 or 10/20 % NSM which had
significantly higher Pl than those fed diet containing 0/0 % NSM. The highest
MR was obtained with chicks fed diet containing 10/10, 10/20, 20/0, 20/10 or
20/30 % NSM followed by chicks fed diet containing 10730, 20/20, 0/10, 0/20,
10/0, 10/30 and those fed diet containing 30/30 or 30/10 % NSM. However,
chicks fed diets containing 0/0 or 0/30 and those fed diet containing 30/20 %
NSM had no MR.

The present results of growth performance tend to support the
previous findings of many investigators, who reported that NSM could be
used as a feed ingredientin broiler diets. The higher LBW related to chicks
fed NSM-containing diets in the present study is in full agreement with Khalifa
{1995) who reported that NSM gave an increase in LBW of broilers. Similar
findings were reported by Zeweil (1998)and Abou-Egla ef a/, (2000). They
found that average LBW of Japanese quail was increased when diets
contained NSM.

The impravement in the final LBW of chicks fed NSM-containing diets
may be due to the antimicrobial effect of the black seeds (Rathee et ai., 1982;
Hanafy and Hatem, 1991 and Soltan, 1999) and the high amount of
unsaturated fally acids in the black seeds which are very essential to the
poultry {Ustun et af., 1990). The improvement in the finai LBWG of chicks fed
NSM-containing diets tend to support the suggestion that feeding NSM
significantly increased LBWG of chicks (Khalifa, 1995; Zeweil, 1996; Nassar,
1997 and Abou-Egla et af, 2000). On the other hand, Osman and E}-Barody
(1999) found that Nigella Sativa seeds did not significantly affect LBWG. The
decreased in final Fl of chicks fed NSM-containing diets is in hammony with
lhe findings of Osman and El-Barody (1999) who reported that the high levels
of Nigella Sativa seeds significantly reduced Fl.

The better FC observed in the present study agree in general with
the studies of Khalifah (1995) who concluded that NSM-containing diet was
beneficial in improving FC of broiler chicks. Similar results were reported by
Abou-Egla ef al. (2000} who found that the NSM significantly improved FC of
Japanese quail. The explanation for the improvement in FC resulted from
adding NSM to the diet could be attributed to the suppression of harmful
intestinal microflora which interfere with the absorption of nutrients (such as
mineral, vitamins, amino acids and fatsj and the increase in LBWG without
any significant effect on Fl. The improvements in CPC and CER obtained in
the current study strongly suggest that NSM enhanced the utilization of
dietary protein and energy, respectively. In general, the CPC and CER results
of broiler chicks in the present study showed similar trend to the FC results,

The improvement observed in RGR al 4 wk from NSM-containing
diets tend to support the suggestion of Ghazalah and lbrahim (1996) who
suggested that black seed oils is capable of inhibiting mold growth and
aflatoxin production which could be reduce the rate of growth and accordingly
lead to a higher utilization efficiency of nutrients in the feed. The failure of
NSM to cause a response in RGR at 7 wk might be attributable to the viability
of chicks and relatively higher hygienic conditions during the finisher period
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and thus NSM was less effective in stimulating growth.

The improvement observed in P! may be related to the increase in
LBW and improvement in FC. The low MR % obtained at-4 and 7-wk in the
present study may be related to the proper management practices during the
starting and the entire experimental period. Similar results were observed by
Zeweil (1996) who commented that there was insignificant difference in
mortality rate between the groups fed NSM as compared to the control group.
These results are aiso in accordance with those of Osman and El-Barody
{1999} who indicated that Nigella Sativa seeds had no significant influence on
chick mortality. On the other hand, no elucidation could be provided to
explain the trend oMR % during the finishing period.

Effect of substituting SBM by NSM on carcass traits of broiler chicks: -

The results obtained for the experimental broiler carcass traits in
terms of carcass yield and composition are shown in Table 6. Generally, it
can be noticed that abdominal fat, bursa, heart, liver, spleen, gizzard, giblets
and dressing % for chicks fed diets containing NSM did not significantly
different from those fed diet containing 0/0 % NSM except for chicks fed diets
containing 30/0, 30/10, 30/20 or 30/30 % NSM which had significantly lower
spleen % than those fed diet containing 0/0 % NSM

The previous results indicated that the differences in blood and
feather % might due to the slaughter procedure. The failure of NSM
containing diets to affect carcass traits including bursa, heart, liver, gizzard
and parts of lhe digestive tract weight percentages in the current study is in
agreement with Khalifah (1995) who reported that chicks fed NSM at 1, 2 or 3
% had no significant differences in bursa, heart, liver and gizzard weight
percentages. Similar resuits were also reported by (Ghazalah and Ibrahim,
1996; Nassar, 1997). In contrast of these results, Houghton ef af., (1995)
explained the case of enlargement for bursa of fabricius to the improvement
in immune response shown in birds receiving NSM derivatives. Further study
is required lo investigate the effects of NSM on hormonal and mineral
concentrations.

The results of sensory evaluation for cooked FQ and HQ carcass
meat in terms of darkness of color, tendemess, juiciness, chewiness, flavor
by mouth (taste), odourand overall acceptance are iflustrated in Table 7 and
Table 8. Generally, it could be judging that chicks fed diet containing 0/0, 0/10
or 0/20 % NSM had the least darkness of color as compared to the other
treatments. Judges also could easily discriminated and distinguished the
differences in tenderness and juiciness of meat samples, reporting that the
meat samples of chicks fed diet comtaining either 10/10, 10/20 or 10/30 %
NSM were the most tender and juicy as compared to the other treatments.
The same trend was noticed with judging of chewiness, flavor and general
acceptance. The results related to meat tendemess of the present study are
consistent with those reported by Abd El-Ghani (1986) who reported that
tenderness of thigh meat was higher than of breast meat.
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Table{ 9) and Table (10) shows some blood serum constituents of
broiler chicks at 4 and 7 wk, respectively. Generally, it can be noticed that
chicks fed diets containing NSM had significantly higher TP, Alb, Glo, Ca and
P values while had significantly lower TG and Choles values than those fed
diet free of NSM.

Table 9: Some blood serum constituents of broiler chicks fed the
experimental diets at 4 wk of age

Lavel of SEM
CPY% ™ | ab | Go |ye .| TG | Cho. | Ca P
replacement gidl gidl gidl mgidl | mgfdl | mgidl | mg/dl
by NSM
437|209 | 218 | 0096 | 8034 [10004| 665 | soos
0 £0,003" | £0.003° | +0.003% | +0.003° | =0.004° | +0.01" | +0.003°| 0.004°
428 | 214 | 214 | 099 | 8032 | 10003 | 674 | 5zea
10 0,004 | 20.004° | x0.006° | 0.004" |+0.003"| +0.01* |£0.004°| 0.003°
456 | 231 | 225 | 103 | 6041 [ 9918 | 681 | 8.45
20 +0.003° | £0.003" | 20.004° | £0.003° |+0.003°| +0.23° | +0.003"| £0.003"
326 | 208 | 220 | 095 | 6012 | 9960 | 695 | 864
30 +0,003° | +0.003° | +0.003° | 0.002° |+0.003°| +0.23° | £0.01* | £0.004°

a, b, ¢, d: means in the same column having different ietters are significantly different at
p=0.05.

The previous data indicated that the increase in 4-wk serurn protein
fractions (TP, Alb., Glo. and A/G ratio) related to the 20 % NSM may be due
to the increase which may have occurred in the level of metabolic processes
(Abdel-Malak et al, 1995). Furthermore, The increase in serum Glo.
concentration may reflect an increase in Glo. synthesis of chicks receiving the
20 or 30 % NSM in order to enhance the resistance of chicks against different
stress factors.

The ilow level of serurn Cho. obtained with NSM-containing diets may
be due to the presence of unsaturated fatty acids in NSM which stimulate the
Choles. excretion into the intestine and oxidation of Cho. into bile acid. This
notation is in agreemrnt with those reported by Mandour et &/, {(1998) who
reported that feeding chickens with Nigella Sativa seeds decreased serum
Choles. level. Ghazalah and |brahim (1996) reached similar conclusion. They
found that using black seed oil in diets of Muscovi ducks decreased Cho.
content of blood serum. Similar to the last observation, Hedaya {1995)
showed that the injection of black seed extract to male rats decreases the
serum Cho. level,

The increase in serurn Ca and P concentrations shown herein may
be in coordination with those of Mandour et al., (1998) who demonsirated that
the low levels of Nigella Sativa seeds increased Ca value, but the level (8%)
decreased it. These alterations in Ca and P concentrations can be attributed
to the NSM itself in its role of absorption of minerals (Mandour ef al., 1998).
Economical efficiency (EE):

Economical evaluation parameters for substituting SBM by NSM in
broiler diets in terms of feeding cost of the experimental diets, net revenue
and economical efficiency {EE,) of meat production are listed in Table 11.
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5The results of EE,of 7-wk-old chicks showed that the use of NSM in broiler
diets resulted in lower feed cost than diet containing 0/0 % NSM. Moreover,
feeding chicks on diets containing NSM showed higher EE; as compared to
those fed diet containing 0/0 % NSM except for chicks fed diet containing
30/0, and 30/10 % NSM which had similar EE, to those fed diet containing 0/0
% NSM. From the economical point of view, the results assured that the
better EE, related to NSM-containing diets might be attributed to the lower
price cost of NSM as compared to SBM. The former observation is in
harmony with those outlined by Zeweil (1996) who pointed out that the EE; of
the diets containing 9, 18, and 28 % NSM of dietary CP was higher than that
of the control diet. On the contrary, the present results are not in line with
those of Ghazalah and ibrahim (1996} who indicated that the administration
of black seed oil to Muscovi ducks did not affect the EE; of the diets. Also,
Osman and El-Barody (1999) found that Nigella Sativa seeds had
insignificant effect on feed cost / kg gain.

Digestibility Trial: -

Data of nutrients digestibility coefficients for starting diets (Table 12),
showed that the digestibility coefficients of OM for diets containing NSM were
significantly higher than those containing 0% NSM which had the lowest one.
The digestibifity coefficients of CP for diets containing NSM were significantly
higher than those containing 0% NSM except diet containing 30% NSM which
had similar value to those containing 0 % NSM. The highest digestibility
coefficient value of CP was recorded for diet containing 20 % NSM followed
by those containing 10 % NSM. Digestibility coefficients of CF for the
expenmental diels did not significantly different from each other. The
obtained results also revealed that diets containing NSM had significantly
higher digestibility coefficients for EE than those containing 0 % NSM. The
highest value was recorded for diet containing 20 % NSM followed by those
containing 30 % NSM, while 10 % NSM diet gave similar value to that of the

control diet (0 % NSM)

Table 12 : Digestibility coefficients of OM, CP, CF and EE %of the
experimental starter and finisher diets.
F* : Level of SBM CP% replacement by NSM ]
Item Starter diet Finisher diet
0% 10% 20% 30% 0% 10% 20% 30%
8722 | 8741 | 8746 | 8746 | 87.33 | 87.34 | 87.39 | 87.32

OM% |.0.003°|£0.006° | £0.003% | £0.003 [+0.003*| +0.003" | 0.003%| £0.01°
8913 | 8923 | 89.31 | 89.12 | 8862 | 8863 | 88.70 | 88.64
CP% | +0.003°+0.003° | £0.003°{ £0.003° | £0.003° [+0.003%| +0.003° +0.003°
5652 | 66.52 | 6663 | 6653 | 68.32 | 6832 | 68.32 | 68.321
£0.003°| £0.003" | +0.003" | +0.006° | £0.009° | £0.006 | +0.003° | £0.003

83.76 |g37710.| 8388 8385 | 84.14 | 84.15 | 84.21 | 8413

EE ‘% c . c a b be b a =
+0.006%| 003° |£0.006°(=0.003" [+0.003™|£0.003"{ £0.003%| +0.003

a, b, ¢: means In the same raw having different letters are significantly different at p <0.05.
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Data of nutrients digestibility coefficients for finishing diets (Table 12)
showed that the digestibility coefficients of OM CP and EE for diets
containing NSM were nearly similar to those containing 0% NSM except for
diet containing 20 % NSM which had significantly higher digestibility
coefficient value than those containing 0 % NSM. With regard to digestibility
coefficient of CF, no significant differences were obtained among all the
experimental diets.

The data indicated that the remarkable increase in nutrients
digestibility by NSM may be due to its inhibiting effect on the mold growth and
accordingly lead to a higher ufilization efficiency of nutrients in the feed. This
explanation ‘'seems reasonable because NSM may contain active materials
shown to possess antimicrobial effect. Therefore, it may eliminate harmful
bacteria which produce toxins that reduce chick growth, stimulate the growth
of beneficial micro-organisms which synthesize either identified or
unidentified nutrients, reduce the growth of micro-organisms which compete
with host for the supplies of nutrients and increase the absorptive capacity of
the intestine. However, the failure of NSM to cause a CF digestibility
response might be atiributable to the low CF content of the experimental
diets. The obtained results of CF digestibility disagree with the findings of
Abou-Egia et al. (2000) who found that Japanese quail chicks fed NSM
replacing of SBM did not show any significant effect on EE and CF
digestibilities.

In accordance with the present observation, it is advisable to use
NSM up to 30 % to replace a part of SBM protein in broiler chick die. Such
practice helped in decreasing the financial pressure on the farmer and
seemed to be advantageous in improving the economical profitability without
any adverse effects on broiler chicks.
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