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ABSTRACT: This work aims to eveduate the possibility of using Nigelly
seed oil meal (NSOM) as a source of protein in broiler diets. Ninety six,
one-day old Arbor Acres broiler chicks were randomly distributed into 24
replicates of 4 chicks each. Nigella seed oil meal protein replaced soybean
meal (SBM) protein ar 0, 10, 20, 30. 40 and 50%. 36 chicks were randomly
distributed among 6 replicates of 3 birds each and were fed 2 treatment
diets based on SBM and NSOM as main sources of protein in the diet.

Chemical analysis of NSOM indicated high percent of protein, fut,
minerals and amino acids. Apparent metabolizable energy (AME) was 31835
kcal’kg and true metabolizable energy (TME) was 3900 kealtkg. The total
prolein efficiency suggested that it coudd be used as a main protein source.
The true amino acid availability (TA4A) was higher than apparent amino
acid availability (AAAA).  Replacing SBM proiein by NSOM protein up 1o
30% did not affect growth, feed intake and feed conversion ratio (FCR).
Dressing percentage, abdominal fat. liver. heart, gizzard and pancreas,
intestinal length, WBC's. spleen and Bursa were not affected by NSOM
protein.  Also, chemical and pinwical characteristics were not affected
significantly by the level of NSOM protein.

In conclusion, up to 50 of SBM prowin could be replaced by NSOM
protein without adverse effects on productive performance. meat quality and
immune response of broiler chicks from 1-49 d of age.
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INTRODUCTION

The sharp rise in the price of the conventional plant proteins for poultry
diets, created a situation that needs more research on seeking alternative
protein sources, the condition was even complicated after the use of cereals
and oilseeds for production of biofuel (Attia er al., 2008). Nigella sativa
seed (Kalanji or black cumin) a by-product of Nigella Sativa Linn., family
Ranunculaceae, is a widely distributed herbaceous plant; it generally grows
in Mediterranean countries and is cultivated in Egypt. It has been used for
centuries. both as a herb or spice and pressed into oil, by people in Asia,
Middle [ast. and Africa for medicinal purposes (Akhtar. 2003). Proximate
analysis of NSOM showed protein content ranged from 27.9-34. 1%, crude
fiber from 10.5 to 14.3%. ether extract from 15.2 to 18.7%. carbohydrates
from 23.5-33.2% and ash from 5.3 10 9.5% (Abdel-Aal and Attia, 1993b;
Hedaya, 1996; Zeweil 1996; Youssef et al, 1998; Akhtar, er af.. 2003;
Salem. 2001; Attia ef a/.. 2003; 2008).

Zewell (1996) reported that NSOM could be successfully included as a
protein replacement in the diets for growing Japanese quail up to 13.5%.
Attia ef al. (2003; 2008) showed that Japanese quail chicks and hens can be
fed a diet containing 10% NSOM. Moreover, this level can be increased to
20% when supplemented with enzyme. However, higher levels of NSM
depressed growth and feed utilization. Al-Beitawi and El-Ghousin (2008)
found that inclusion of 1.5% crushed Nigella sativa seeds in broilers ration
improved growth and FCR.

The aims of this work was to investigate and evaluate the possibility of
using NSOM as a source of protein on the performance of commercial type
broiler chicks.

MATERIALS AND METHODS

1-Proximate composition and deternination of amino acids:

Chemical analysis for moisture. crude fiber. crude protein. ether extract,
ash and minerals were determined according to the procedures outlined by
Association of Official Analytical Chemists (A.O.A.C. 1990),

Amino acids composition of NSOM was determined according to the
method described by Duranti and Cerlletti (1979) using the Beckman amino
acid analyzer Model 118/119CL.
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a light microscope at 100x magnification after diluting the blood samples 20
times with a dilitry fluid (3ml acetic acid glacial + 97 ml distilled
water+some of Lushman stain) according Hepler (1966).

Physico-chemical Properties of meat:

Thermal shrinkage was carried out according to Walczak (1959), and
water holding capacity (WHC) and Plasticity were measured according to
Grau and Hamm (1957) as modified by Volovin skaia and Merkoolova
(19583,

Statistical analysis:

The statistical analysis was conducted using SAS® {2001} software
program. One way ANOVA of GLM procedure of SAS was used. Mean
differences were tested by Duncan’s New Multiple Range Test {Duncan’s,
1955). :

RESULTS AND DISCUSSION

a- Chemical Composition

The means values of chemical composition of NSOM are presented in
table (2). There were apparent differences in chemical composition as
compared with those by Zeweil (1996); Youssef ef al. (1998) and Akhtar es
al.. (2003). This could be attributed to the variations in agronomic
conditions and method of oil extraction. These results indicate that NSOM
had substantial amounts of nutrients that could be used as feed ingredient
for poultry. Table (3} shows the mineral contents of the NSOM. It shows
high percentage of minerals especially Fe 0.46% and Mg 0.712%. Calcium
and total phosphorus percentages of NSOM were found to be 0.29% and
0.93% respectively. Compared to SBM it contains higher percentage of
phosphorous and approximately the same amount of calcium

b- Amino Acids Content:

Amino acids content of the NSOM are recorded in Table (4). The results
indicate that NSOM protein contained reasonable amounts of all the
essential amino acids compared to SBM and corn gluten meal. These
results indicate that the values reported by Abdel-Aal and Attia (1993) are
much lower in cystine and methionine than those found here and being
higher in valine, leucine, and arginine. Meanwhile, these values nearly
similar in isoleucine, phenylalanine and histidine. Compared with other
plant protein sources, NSOM seems to have comparable amino acids
profiles with SBM in leucine, and arginine. However, compared with com
gluten it is similar in threonine, valine, isoleucine, histidine and arginine.
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These results indicate that NSOM has a considerable amount of amino acids
that could support chicks' growth. Attia et al. (2003& 2008) reached simiiar
conclusion.

Furthermore, AAAA for lysine and arginine were lower than those of
SBM (Table, 5). Obviously, hydraulic reaction of NSOM during screw
press may be the reason due to high heat generated which causes a
considerable damage to the nutritive value of the protein. Comparing with
other AAAA of SBM, it seems that NSOM had slightly lower, although
when corrected for endogenous amino acid losses the differences being
diminished, emphasized the role of endogenous amino acid correction.
Likuski and Dorrell (1978) and Attia er al. (2003) stated that AAAA values
were more variable than the TAAA.

2-Biological Evaluation:
a- True Metabolizable Energy Valugs

Values of AME and AME, iwere 3185 and 3207 kcal/kg, respectively,
while for SBM were 3900 and 3492 kcal/kg, respectively. These indicate
that NSOM could also supply the diet with consider amount of ME, that
could reduce the amount of comn needed for formulating the diet,
subsequently lower diet cost. '

‘ b- Total icien ).

Results in Table (6) showed that the growth of chicks fed NSOM tended
to increase with the progress. Difference in body weight gain between two
protein sources being 5.45% in favor to those fed SBM protein. Feeding
NSOM insignificantly increased feed intake by 9.73% as compared to the
SBM fed group. The lower growth and the higher feed intake resulted in
insignificant increase in FCR. differences in this parameter reached 13.86%.
On the other hand, Abou- Egla er o/, (2001) found that TPE and FCR of
SBM were significantly better than those of NSOM. The value for TPE
which reflects the protein quality was 2.32 and 2.00 for SBM and NSOM,
respectively.

c- Growth performance of feeding experiments

Live body weight, body weight gain, feed intake and FCR were not
affected by the level of NSOM instead of SBM protein (Table 7). There
were some evident that at 50% substitution levels growth exhibited ~4.44%
decrease with no significant differences among the other groups. These
results are in agreement with those reported by Zewil, (1996), Abou- Egla ef
al. (2001), Abdou (2004} and Attia er al. (2003 & 2008) who indicated that
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2-Bioassay _for True Metabolizable Energy (TME} and Apparent _and
True Amino Acid Availability:

Apparent and true metabolizable energy (AME&TME) values were
calculated and corrected to zero nitrogen balance to obtain AME, and TME,,
as described by Sibbald (1976)

The apparent amino acid availability {(AAAA) and true amino acid
availability (TAAA) values were calculated for cach amino acid as
described by Sibbald (1986).

3- Biological Evalyation of NSOM Proteins {Total Protein Efficiency
TPE}}):

- The method by Woodham ef af. (1972) 'was employed in this study to
determine total protein efficiency. Thirty chicks were used in this trial,
Chicks were randomly distributed among six replicates of five chicks each.
Two diets were formulated based on SBM and NSOM as a main protein
supplement. Each diet was fed to 3 replicates from 14-28 d of age. The 6
replicates were divided into two groups (3 replicates each group).

4-Feeding Experiments:

A total of 96 Arbor Acres unsexed day old broiler chicks were divided
into 6 groups of 4 replicates each (4 chicks/ replicate group) and were fed
. the experimental diets (Table 1) from 1-49 days of age. Nigella seed oil
meal protein was replaced SBM protein meal at 0. 10, 20, 30, 40 and 50%
(Table 1). The experimental diets were formulated to be isocaloric (2995
and 3163 kcal ME/kg feed) and isonitrogenus (21.8 and 19.00% CP) for
starter and finisher, respectively. Other nutrients were adjusted to satisfay
nutrient requirements of broilers, NRC (1994).

General Management:

Chicks were randomly distributed into replicates in battery brooders
(40%45x60cm). Every treatment diet was fed to 3 replicates of 4 chicks
each. Experimental diets and water were offered ad. libitum over the
experimental period. Chicks in all treatments were kept under similar
managerial and hygienic conditions.

Measurements:

Body weight, weight gain, feed intake and feed conversion ratio were
determined. At the end of the feeding experiment 4 chicks from each
treatment were randomly taken and slaughtered. Liver, spleen, heart and
bursa were removed and weighed. Five blood samples were collected to
determine total WBC's were counted on a bright line hemocytometer using
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NSOM could be used successfully as a plant protein source in broiler and
laying hen diets. -

The percentage of dressed carcass, abdominal fat, liver. heart, gizzard and
pancreas and intestinal length were not affected by NSOM protein (Table
8). Theses results are in agreement with those reported by Abou- Egla er
al.(2001) and Attia ef al., {2008) who found similar results.

Data for WBC's and organs as indication for immune response due to
feeding different dietary levels of NSOM are presented in Table (9). There
were no significant in spleen and bursa of fabricia weight percentage,
WBC's and viability percent as affected by replacing SBM by NSOM. The
greatest (P> 0.05) values of spleen weight were recorded for birds fed 10
~and 30% of NSOM, while the greatest bursa values were for birds fed 10
- and 40% NSOM. The lowest value of viability percent was for the control
birds. Similar results were obtained by Abdou (2004) and El-Deek er al,
{1999), '

The chemical and physical characteristics were not affected significantly
by the level of NSOM instead of SBM protein (Table 10). Our results
agreed with Attia ef al. (2003) and El-Deek er al., (1999),

In conclusion, up to 50 of SBM protein could be replaced by NSOM
protein without any adverse effects on productive performance, meat quality
and immune response of broiler chicks from 1-49 d of age.
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Table (1): Composition and caicutated analysis of the starter and the finisher diets used in the experiment

o % NSOM protein
Ingredients Starter Finisher

. 0% _10% 20% 30% 40% 50% | 0% 10% 20% 30% 40%  50%
Yellow Corn 53.50 53.5 53.50 5350 5350 53.50 | 68.00 68.00 6800 68.00 68.00 68.00
Soybean meal (44%) 27.33 24.60 21.87 19.14 1641 1368 { 19.10 1630 1450 1270 1090 9.04
Nigela seed oil meal (32%) | 000 3.75 750 1125 1500 1875 000 246 493 746 993 1240
Concentrate (52%)* 1000 10.00 10.00 1000 1000 10.00 [ 10.00 10.00 1000 1000 10.00 10.00
Oil 390 310 234 156 078 004 | 260 205 155 105 050 -
Methionine 006 000 000 000 000 000 [ 0.10 0.0 09 006 004 002
Sand 524 492 476 456 426 000 | 120 130 054 073 063 000
Total 100 9989 9997 100 9995 9397 | loi 1002 1009 100 10 ¥9.46
Calculated Analysis, % . . . -
Crude protein 21.80 21.80 21.80 21.80 21.80 21.80 | 19.00 19.00 , 19.00 19.00 19.00 19.00
ME (keslkg) 2995 2994 2994 2994 2994 2995 | 3165 3161 3163 3165 3163 3165
C/P ratio 1374 137.4 137.4 137.4 137.4 137.4]| 1666 166.6 1665 1666 1665 166.6
Crude fiber 300 335 373 409 444 481 275 264 322 346 370 3.94
Ca s 099 099 093 097 09 095} 097 097 09 095 096 1.00
P, Available 047 047 046 049 044 043 | 046 046 045 048 044 043
Methionine 044 0359 076 093 110 126 | 042 044 043 044 046 049
Lysine .19 127 136 144 152 1.6] 093 095 100 093 095 0.98

*Composition of cnm.emrale is Protein 52.00%, fat 5. .:0%. Jiber 3.00%., calcium 9.00%., phosphorus 3.33%, salt

1.00%. vit A 150000 IU/kg.

vit D3 30000 UK. vit E 20000 kg and antioxidant 1.23 mg/kg

51917 Jaji01g ‘U014 TUB|J TN (10 P33S BANES B[[3TIN
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Table (2) :Chemical composition of NSOM' used throughout the study

Chemical Constituents %2
Moisture 6.00
Crude protein 32.00
Ether extract 17.70
Crude fiber 14.90
Ash 6.00
N.F.E. 23.40

Total _ 100
"NSOM: Nigella seed oil meal - 9% on air dry basis

Table (3) : Some mineral content of NSOM'

Minerals mg/Kg’

Calcium {Ca) 2.9

Phosphorus (P) 9.3

Iron (Fe) 4.60
Zine (Zn) 0.87
Manganese (Mn) 0.29
Copper (Cu) 0.30
Sodium (Na) 0.20
Potassium (K) 0.39
Magnesium (Mg) 7.12

TNSOM: Nigella seed oil meal - based on drn samples

Table (4) Essential amino acids determined in NSOM compared with
some other plant protein sources and chicks requirements

Amino acids NSOM' Soybean meal? Corn 3 C.h'd‘
glhuten meal’ requirements

Threonine 3.56 1.72 2.94 3.48
Valine 3.46 . 2.07 4.16 3.57
Methionine 4.98 0.62 1.14 217
Isoleucine 3.63 1.96 3.72 3.48
leucine 4.44 3.39 9.00 5.87
Phenylalanine 3.7/ 2.16 5.39 -
Histidine 2.90 1.17 2.06 1.52
Lysine 4.35 3.69 1.48 5.22
Arginine 2.06 3.14 2.70 6.14
EAAI 30.06 58.05

TNSOM: Nigella seed oil meal  “NRC 1994 El-Komy, 1995
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Table {(5) Amino acids availability values determined for NSOM and SBM

Ami id NigeHa seed oil meal Soybean m.al'
N0 ACAS TTAAAA | TAAA | AAAA TAAA

Aspartic acid 87.30 93.60 93 94
Threonine 81.65 91.22 90 93
Serine 83.70. 92.43 92 94
Ghlutamic acid 88.19 93.68 93 95
Proline 87.73 92.00 92 94
Alanine 81.14 90.67 90 93
Cystine 100.0G0 100.26 85 92
Valine 79.14 91.32 91 93
Methionine 98.33 98.75 90 94
Isoleucine 78.30 90.96 93 94
Leucine : 62.28 84.74 a2 94
Tyrosine 72.64 §8.49 90 .93
Phenylalanine 87.35 96.97 94 95
Histidine 80.06 90.86 © 9] : 95
Lysine 77.96 85.47 92 94
Arginine 60.31 90.04 91 93

"Likuski and Dorell (1978): data from Likuski and Dorell (1978) indicate that uric acid is degraded to
glycine and ammonia during the acid hydrolysis of excreta {Soares et al.. 1971), and for this propose
data for glysine was not presenied.

Table (6) Growth pefroamce of broilers fed SBM and NSOM using total
protein efficiency (TPE) method

Parameter SBM' NSOM*
Intial boy weight (g.) 70.67+1.56 70.40+1.76
Final body weight (g.) 153.86+2.15 149.66+1.98
Boy weight gain (g.) 1 83.2+1.61 78.67+0.67
Feed intake (g.) 194.58+5.70 213.51x4.85
Protin consumption (g.) 35.81+0.52 39.20+0.48
Feed conversion ratio (g./g.)* 2.38x0.19 2.71£0.02
Total protein efficiency (TPE)* | 2.3240.19 2.00£0.01
TNSOM: Nigella seed oil meal ’SBM: Soy bean meal
*Feed conversion ratio = feed consumption / gain *TPE = Gain / protein .

consumption
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protein,
Body weight Body weight | Weight gains Feed Feed
NSOM', % (1d., gm) (49d., gm) (gm) consumption conversion

' (gm) ratio

0 43.63 1706.43 1662.57 3818.94 2.30
10 44.13 1686.67 1642.27 3909.30 2.38
20 43.25 1720.00 1676.75 3673.52 2.19
30 43.44 1695.40 1651.88 3786.43 229
40 43.75 1706.56 1662.81 3896.57 2.34
50 43.75 1632.67 1588.8 3805.93 2.40
SEM 0.88 48.58 52.93 61.69 0.27

TNSOM: Nigella seed oil meai

Table (8): Carcass characteristics of broiler chicks fed different substitution levels of Nigella ~cod il meal
{NSOM) protein instead of soybean meal protein

Parameters percent of SBM protein repluced by NSOM protein
Comtrol 10% 20% 30% 0% - 50%

Dressing (%) 71.64:0.65  71.78:0.93  71.27+0.57 72.75+0.40 72.00:0.92  71.74:0.40
Abdominal fat(%) 1.42:0.23 1.474023 103018  1.06:0.44 1.47+0.19 1.08:0.33
Liver(%) 198:0.18 231:009  199:0.10 1.80+0.07 2.06:0.17 1.94+0.07
Heart(%) 047+0.17  047:0.15 047:025 045:0.12 0.48:0.23 0.47+0.09
Gizzard(%) 2444007  2.18:0.20 2.46+0.18 2.18:0.07 2.51:0.24 2.04:0.10
Pancreas(%) 0.24+0.05 0234003  0.25:0.06 0.25:0.04 0.23:0.02 0.20+0.04
Intestinal Iength' 10.65+1.00 10.48+096 9.80.092 10.28:094 9.89.1.01 9.95+0.98

l(:m/l()(],\g_ body weight
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Table (9): Some immunity parameters of broiler chicks fed different levels of Nigella sced oil meal protein
instead of soybean meal protein

Parameters Percent of SBM protein replaced by NSOM protein
Control 0% 20% 30% 40% 50%
White Blood cell 107/ml  4.52041.084 5225+0.406 4.482+0.670 4.408+0.531 4.865+0.465 3.615+0.149
Spleen 0.13+0.02  0.15:000  4.13+002  0.15:0.14  0.1240.02  0.1240.01
Bursa of fabricia 0.08:0.01  0.114003  0.09:0.02  0.10:002 011002 0.10:0.01
Viability % 87.50 93.75 100.00 93.75 100.00 93.75

Table (10): Chemical and physical characteristic of fresh meat of broiler chicks fed different levels of ngel!a
seed oil meal protein instead of soybean meal protein

Parameters percent of SBM protein replaced by NSOM protein

' Control 10% 20% 30% 40% S0%
Dry matter % 90564064 91.90:069  90.30+0.76 §9.20+0.84 90.8640.50  91.56-0.50
Protein % 19.12+045  19.29+0.58 19.28+0.32 19.44+0.48 19.19:0.18 19.06+0.12
Fat % 1.76:0.11  1.85:0.12 1.79+0.08 1.77+0.06 1.71:0.09 1.80+0.10
Ash % 4.7610.34 4.5240.35 4.55+0.44 4.40+0.28 4.9240.15 5.01+0.26
Bound Water 98.67+3.60  99.1943.10  97.62+3.21 99.69+3.25 98.90+3.11 97.96:3.35
Plasticity . - 0.2940.05 0.3340.02 0.31:0.04 0.28+0.29 0.29+0.02 0.30+0.03

Thermat Shrinkage " 17.81.0.70  19.19+2.23 15.64+2.9 16.38+5.50 20.25+3.97 18.68+4.67

SI9L(] J3]103g] ‘UIAN0I] 1uRld “[EIN [HO PI3S BANES BIPTIN
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