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ABSTRACT: This workaimsto evaluate the possibility of using Nigella
seedoil meal (NSOM) as a source of proteim broiler diets Ninety six
oneday old Arbor Acresroiler chickswere randomly distributed into 24
replicates of 4 chickeach Nigella seed oil megbrotein replaced soybean
meal (SBM) protein at 0, 10, 20, 30, 40 and 503& chicks were randomly
distributed among 6 replicates of 5 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 indicatedigh percent of protein, fat,
minerals and amino acgd Apparent metabolizable energy (AME) was 3185
kcal’kg and true metabolizable ener@yME) was 3900 kcal/kgThe total
protein efficiency suggested that it could be used amia protein source
The true amino acid availability (TAAA) was higher than agmt amino
acid availability (AAAA). ReplacingSBM protein by NSOMprotein up to
50% did not affecgrowth, feed intake and feed conversion rafleCR)
Dressng percentage abdominal fat, liver, heart, gizzard and pancreas
intestinal length WBC's, sfgen and Bursawvere not affectedby NSOM
protein Also, chemical and physical characteristics were not affected
significantly by the level of NSOpfotein

In conclusion, up to 50 of SBM protein could be replaced by NSOM
protein without adverse effecta productive performance, meat quality and
immune response of broiler chicks frord4.d of age.
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INTRODUCTION

The sharp rise in the price of the conventional plant proteins for poultry
diets, created aituation thatneeds more research on seeking alterea
protein sourcesthe condition was even complicated after the use of cereals
and oilseeds for production of biofuel (Atta al., 2008). Nigella sativa
seed(Kalanji or blackcumin) a by-product ofNigella Sativa Linn.family
Ranunculaceae, is aadaly distributed herbaceoyant;it generally grows
in Mediterranean countries and is cultivated in Egypt. It has leeuh for
centuries, both as a herb or spice and pressed into oil, by peopsain
Middle East, and Africa for medicinal purposdskiGtar, 2003).Proximate
analysis of NSOM showeprotein contentangedfrom 27.9-34.1%, crude
fiber from 10.5 to 14.3%, ether extract from 15.2 to 18.c&sbohydrates
from 23.533.2%and ash from 5.5 t8.5% @bdelAal and Attia, 199B5;
Hedaya, 1996Zeweil 1996; Yassefet al., 1998 Akhtar, et al., 2003
Salem, 2001 Attia et al.,2003; 2008.

Zeweil (1996 reported that NOSM could be successfully includess a
protein replacement in the diets for growing Japamgsel up t013.5%
Attia et al. (2003; 2008) showed that Japanese guhitks anchens can be
fed a diet containing 10% NSOM. Moreover, this level can be increased to
20% when supplemented with enzymélowever, higher levels of NSM
depressed growth and feetllization. Al-Beitawi and EiGhousin (2008)
found that inclusion of 1.5% crushedgilla sativa seeds broilers ration
improvedgrowth and~CR.

The aims of this work w&sto investigate and evaluate the possibility of
using NSOM as a source of protein on the performance of commigyal
broiler chicks.

MATERIALS AND METHOD S
1-Proximate compositiormand determination of amino acids

Chemical analysis for moisture, crude fiber, crude protiner extragt
ash and minerals were determined according to the procedures outlined by
Association of Official Analytical Chemists (A.O.A.C, 20).

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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2-Bioassay for True Metabditable 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,ARMETME,
as described by Sibba(ti976)

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

3- Biological Evaluation of NSOM Proteins(Total Protein Efficiency
(TPE)):

The method by Woodharat al (1972) was eployed in this studyto
determine total protein efficiency. Thirty chicksere 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-28 d of ageThe 6
replicates were divided into two groups (3 replicates each group).

4-Feeding Experiments:

A total of 96 Arbor Acres unsexed day old broiler chiokere divided
into 6 groups of 4 replicates eachddicks/replicategroup) and werded
the experimental diet§Table 1)from 1-49 days of age.Nigella seed oil
meal protein was replacé&sBM protein meal a0, 10, 20, 30, 40 and 50%
(Tablel). The experimental diets were formulated to be isocal@905
and 3163kcal ME/kg feed)and isonitrogenu$21.8 and 19.00%CP) for
starter and finisher, respectivel@ther nutrients were adjusted to satisfay
nutrient requirements of broilerSIRC (1994).

General Management:

Chicks were randomly distributed inteeplicates in battery brooders
(40x45x60cm). Every treatment diet was fed to 3 replicates of 4 chicks
each. Experimental diets and water were offerad. libitum over the
experimental period. Chicks in all treatments were kept under similar
managerial ad hygienic conditions.

Measurements:

Body weight, weight gain, feed intake and feed conversion ratio were
determined. At the end of thieeding experiment 4 chicks from each
treatment were randomly taken and slaughtered. Liver, spleen, heart and
bursa vere removed and weighe#live Hdood samplesvere collected to
determine atal WBC's were counted on a bright line hemocytometer using
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a light microscope at 100x magnification after diluting the blood samples 20
times with a dilitry fluid (3ml acetic acidglacial + 97 ml distilled
water+some of Lushman stain) according Hepler (1966).

Physicechemical 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 Volowkaia and Merkdova
(1958)

Statistical analysis:

The statistical analysis was conducted using BAS001) software
program. One way ANOVA of GLM procedure of SAS was used. Mean
differences were tested by Dumn 6 s New Mul ti pl e Range
1955).

RESULTS AND DISCUSSION

a- Chemical Composition

The means values ahemical compositiorof NSOM are presented in
table Q). There were apparent differences in chemical composii®n
comparedwith those byZeweil (1996); Yaissefet al (1998) and Akhtaet
al., (2003). This could be attributed to the variations in agronomic
conditions and method of oil extractiorhese resultsdicate that NSOM
had substantial amoumnbf nutriens that could be used asei@ ingredient
for poultry. Table @) shows the mineral contents of the NSOM.sHbws
high percentage of minera¢specially Fe 0.46% and Mg 0.712%alcium
and total phosphorus percentages of NSOM were found to be 0.29% and
0.93% respectively. Compatdo SBM it contains higher percentage of
phosphorous and approximately the same amount of calcium

b- Amino Acids Content:

Amino acic content of the NSOMre recordedn Table @). The results
indicate that NSOM protein contained reasonable ansoohtall the
essential amino acidsompared to SBM and corn gluten mealhese
results ndicate that the values reported by Abdal and Attia (1993) are
much lower in cystine and methionirtean those found herand being
higher in valine, leucine, and arginineMeanwhile, hese valuesearly
similar in isoleucine, phenylalanine and histidine. Compared with other
plant protein sources, NSOM seems to have comparable amino acids
profiles with SBM in leucing and arginine.However, compared with corn
gluten it s similar in threonine, valine, isoleucine, histidine and arginine.

42



Nigella Sativa Seed Oil Meal, Plant Protein, Broiler Diets

These results indicate that NSOM has a considerable amount of amino acids
that could support chicks' growtAttia et al. (2008 2008) reached similar
conclusion.

Furthermore, AAAAfor lysine and argininevere lower than tlose of
SBM (Table, 5) Obviously, hydraulic reaction of NSOMluring screw
press may behe reasondue to high heat generated whiclausse a
considerable damage to the nutritive value of the protein. Congpatiih
othe AAAA of SBM, it seems that NSOMad slightly lower, although
when corrected foendogenousamino acidlossesthe differences being
diminished, emphasized the role of endogenous amino acid correction.
Likuski and Dorell (1978)and Attiaet al. (2003)stated that AAAA values
were more variable than the TAAA.

2-Biological Evaluation:

a- True Metabolizable Energy Values (TME):

Values of AME and AME, were 3185 and 3207 kcal/kg, respectively,
while for SBM were 3900 and 3492 kcal/kg, respectively. Theseatel
that NSOM could also supply the diet with consider amount of ME, that
could reduce the amount of corn needed for formulating the diet,
subsequetly lower diet cost.

b- Total Protein Efficiency (TPE):

Resultsin Table 6) showed thathe 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 $&M protein. Feeding
NSOM insignificantly increased feddtake by 9.73% as compared to the
SBM fed group. Ta lowergrowth and the higher feethtake resulted in
insignificant increase iFCR, differences in this parameter reached 13.86%.
On the other handAbou Eglaet al., (2001) found that TPE and~CR of
SBM were significantly better than those of NSOWhe value for TPE
which reflecs the protein quality ws2.32 and2.00 for SBM and NSOM,
respectively

c- Growth performance of feeding experiments

Live body weight,body weight gain, feed intake andlCR were not
affected by the level of NSOM instead of SBNVbtein (Table7). There
were some evident that at 50% substitution legetsvth exhibited~4.44%
decrease with naignificant differences among the other group3hese
resultsare in agreemenwith those reported by Zewil, (19963bou- Eglaet
al. (2001), Abdou (2004)and Attiaet al. (2003& 2008)who indicated that
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NSOM could beusedsuccessfully as a plant protein souncéoroiler and
laying hen diets

The percentage of dressed carcass, abdominal fat, liver, heart, gizzard and
pancreas and intestineength were not affectedy NSOM protein(Table
8). Theses resultare in agreement witthose reported bbou- Egla et
al.(2001) and Attiaet al.,(2008)who found similar results

Data for WBC's and organs as indication feanmune responseéue to
feeding different dietary levels oNSOM are presented in Tal®). 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 (PO 0. 05) wene actordedsfor birfls fesl 10 een we i ¢
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 (20@#4y EtDeeket al.,
(1999)

The chemical and physical characteristics were not affected significantly
by the level of NSOM instead of SBM protefiiable 10) Our results
agreed withAttia et al. (2003 and EtDeeket al.,(1999)

In conclusion, up to 50 of SBM protein could be ameld by NSOM
protein withoutanyadverse effects on productive performance, meat quality
and immune response of broiler chicks fromdd of age.
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Table (1): Composition and calculated analysis of the starter and the finisher diets used in the experiment

, % 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 53.50 53.50 | 68.00 68.00 68.00 68.00 68.00 68.00
Soybean meal (44%) 27.33 2460 21.87 19.14 1641 13.68 | 19.10 1630 1450 12.70 1090 9.04
Nigella seed oil meal (32%) | 0.00 3.75 ~7.50 11.25 15.00 18.75 000 246 493 746 993 1240
Concentrate (52%)* 10.00 10.00 10.00 10.00 10.00 10.00 { 10.00 10.00 1000 10.00 10.00 10.00
Oil 390 3.10 234 1.56 078 0.04 | 260 205 1.55 1.05 0.50 -
Methionine 006 000 000 000 000 000 | 010 010 098 006 004 002
Sand 524 492 476 456 426 000 | 1.20 1.30 094 073 063 0.00
Total 100 99.89 99.97 100 99.95 95.97 101 100.2  100.9 100 100 99.46
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 (keal/kg) 2095 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| 166.6 166.6 166.5 1666 166.5 166.6
Crude fiber 300 335 3.73 4.09 444 431 2.75 2.64 3.22 3.46 3.70 3.94
Ca 099 099 093 097 096 0.95 0.97 0.97 0.96 0.95 0.96 1.00
P, Available 047 047 046 049 044" 043 | 046 046 045 048 044 043
Methionine 044 059 076 093 .10  1.26 0.42 0.44 0.43 0.44 0.46 0.49
Lysine 1.19 127 136 144 1.52 161 093  0.95 100 093 095  0.98

*Composition of conc SE.QR. is Protein 52.00%, fat 3. uee\.. fiber 3.00%. calcium 9.00%, phosphorus 3.33%. salt

1.00%. vit A 150000 IU/kg.

vit D3 30000 [U/kg. vit E 2001U kg and antioxidant 1.25 _.:.N\».n
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Table (2) :Chemical composition of NSOMused throughout thestudy

Chemical Constituents %?
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
TNSOM: 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
Zinc (Zn) 0.87
Manganese (Mn) 0.29
Copper (Cu) 0.30
Sodium (Na) 0.20
Potassium (K) 0.39
Magnesium (Mg) 7.12

1 NSOM: Nigella seed oil meal *based on dry samples

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

. _ 1 Corn Chick
Amino acids NSOM~ Soybean med gluten meaP 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 2.17
Isoleucine 3.63 1.96 3.72 3.48
leucine 4.44 3.39 9.00 5.87
Phenylalanine 3.71 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

1TNSOM: Nigella seed oil meal °NRC 1994  °El-Komy, 1995
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Table (5) Aminoacids availability values determined for NSOM and SBM

Amino acids Nigella seed oil meal Soybean medl
AAAA TAAA AAAA TAAA
Aspatrtic acid 87.30 93.60 93 94
Threonine 81.65 91.22 90 93
Serine 83.70 92.43 92 94
Glutamic acid 88.19 93.68 93 95
Proline 87.73 92.00 92 94
Alanine 81.14 90.67 90 93
Cystine 100.00 100.26 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 92 94
Tyrosine 72.64 88.49 90 93
Phenylalanine 87.35 96.97 94 95
Histidine 80.06 90.86 91 95
Lysine 77.96 85.47 92 94
Arginine 60.31 90.04 91 93

HLikuski 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 (Sea@s 1971), and for thd propose
data for glysine was not presented.

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

Parameter SBM* NSOM?
Intial boy weight (g 70.6A1.56 70.40:1.76
Final body weight (g 153.82.15 149.66:1.98
Boy weight gain (9 83.2t1.61 78.6#0.67
Feedintake(g.) 194.585.70 213.514.85
Prain consumption (g 35.810.52 39.29:0.48
Feed conversion ratio (g.)® 2.38t0.19 2.71+0.02
Total protein efficiency (TPE) | 2.32+0.19 2.00:0.01
INSOM: Nigella ®ed oil meal ’SBM: Soy bean meal
3Feed conversion ratio = feed consumption / gain “TPE = Gain / protein
consumption
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