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2- Apparent Metabolizable Energy (AME)
3- True Metabolizable Energy (TME)
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1- Association of official analytical chemists (AOAC)
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Table 1- The ingredients and chemical composition of experimental diets used for cockerels
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Ingredients 0% NS* 10% NS 20% NS 30% NS

< 64.25 57.01 48.51 41.01

Corn

(& xS 72 7F) b o 11.27 14.23 14.54 16.33

Soybean meal (44% CP)

‘U]_J ol ale.S 0.00 10.00 20.00 30.00

Nigella sativa meal

PS5 g 21.29 15.90 14.21 10.11

Wheat bran

e 1.58 1.42 1.33 1.24

Oyster shell

S 0.30 0.30 0.30 0.30

Salt

lind S 52 1.17 1.00 1.04 0.98

Dicalcuim phosphate

0l duwoloes (gdse dlge 453

Calculated nutrient composition

srdplis 3] . 2800 2800 2800 2800

Metabolizable energy (kcal kg™)

(o) > (i 14.00 14.00 14.00 14.00

Crude protein (%)

(22)3) o 0.90 0.90 0.90 0.90

Calcium (%)

(32)3) > S8 st 0.45 0.45 0.45 0.45

Available phosphorous (%)

INigellasativa Meal
AME, (Kcal/kg)=E, - [(E, — Ep)/ P] (¥) AME (Kcal/kg)= [FixGEg)-(EXGE,)]/ F; (V)

AMERN (Kcal/kg)= [(Fi x GEf) — (E x GEe) — (NR xK)
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AMEN = 2707.71 + 5.863EE— 1.606aNDFom. (¥)
(R?*= 0.81; RSD= 0.4847; P-value<0.0001; n= 199)

(1) 53l ST 0 STy lso oizs Ableo (o

AMERN = 4371.18 —2.648CP + 3.065EE—

12.693ASH- 5.226CF— 2.514aNDFom + ()
2.440ADFom.

(R2= 0.81; RSD=0.4689; P-value<0.0001; n= 375)

AMEn = 4205.23 + 3.058EE- 13.035ASH
~5.829CF- 2.831aNDFom + 1.671ADFom. ®)
(R?=0.81; RSD = 0.4771; P-value<0.0001; n =

375)

(V) 9 9 301 w81 (SThgs dlge o dolea (2

AMENn = 4101.33 + 5.628EE —23.297ASH

—2.486aNDFom + 1.042ADFom. (")
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(R?=0.83; RSD= 0.4171; P-value<0.0001; n=
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1- Association of official analytical chemists (AOAC)
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Table 2- Chemical composition of three Samples of Nigella Sativa (data per as fed)

Nutrients value Sample 1 Sample 2 Sample 3
(h22) S5 osle 91.58+1.056 92.06+0.475  92.62+0.395
Dry matter (%)
FGBE“”' 4650462562 4401469.524 431045652
(122) P> 052 31.49+0833 30.68+0.770  29.43+0.987
Crude protein (%)
(o) P 2 85240015  7.1240452  6.50+0.400
Ether extract (%)
(22)) b yud
714+0.180  7.62+0.262  8.83+0.300
Crude fiber (%)
(3op3) (25 0xiagd )3 Joloro pud
. 521141117 53.29+0.891  53.41+1.061
Neutral detergent fiber (NDF, %) *
(303) sdwmsl 0aiy98 )3 Jglone b
: ‘ 31.0940.472  30.83+0.813  30.26+0.801
Acid detergent fiber (ADF, %)
(r2)3) S 51440234  4.89+0.190  4.82+0.129
Ash (%)
(22) el 0.176+0.006  0.185:0.005  0.190+0.006
Calcium (%)
(5223) o> S8 it 0.28740.004  0.288+0.005 0.285+0.004

Phosphorous (%)
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Table 3- Apparent and true metabolizable energy and predicted value of them in samples of Nigella Sativa (Kcal kg™)

somdgilie (655l
Metabolizable energy

Sample 1

Sample 2

Sample 3

(PSS 2 s JELS) b Loumdgilio (5

AME (kcal kg™

(PS54 2 S IU5hS) il sl 08 omal (5,8l ondgilie 555

AMER (kcal kg'*)

(pSoLS 2 s JB6kS) > omdlio (6551

TME (kcal kg™)

(pSoLS 22 6 JB6kS) il (sl 00 umal k> omdglio (555

TMEn (kcal kg™)

The predicted AMEnN based suggested formula

' g abe sl NASCimMeto, 2007 absl oluly 0rd iy AMEN 5l
AMERN suggested by Nascimeto, 2007 for protein concentrate*
5550 @lie sl NasCimeto, 2007 dslee oluly on i i AMEN 400
AMERN suggested by Nascimeto, 2007 for Energy concentrate®
i35 @le sl Nascimeto, 2007 absles (oluly 00 oo AMEN 3l
AMERN suggested by Nascimeto 2007 for Energy concentrate®

5 gy wbe sl NasCimeto, 2007 wsbe wloly ods i AMEN ki
T3

AMEn suggested by Nascimeto, et al., 2009 for protein &Energy
concentrate®

AMEn suggested by Nascimeto, et al., 2009 for protein &Energy
concentrate”

2342.5+31.086

2341.83+31.101

2391.54+13.533

2390.90+13.512

2433.34+46.607

2218.41+57.698

2421.77+59.716

2410.57+68.534

2262.92+65.396

2209.51+29.027

2208.12+29.030

2281.12+14.021

2279.89+14.042

2332.27+40.709

2170.57+23.938

2347.84+47.457

2359.22+43.114

2213.36+46.36
6

2143.1+8.580

2142.83+8.575

2220.45+15.293

2220.15+15.294

2298.37+37.881

2109.83+18.614

2256.47+31.516

2332.09+35.709

2189.02+39.148

LAMEn = 2707.71 + 5.863EE— 1.606aNDFom;

2AMER = 4371.18 —2.648CP + 3.065EE-12.693ASH-5.226CF-2.514aNDFom + 2.440ADFom,

SAMEN = 4205.23 + 3.058EE-13.035ASH —5.829CF —2.831aNDFom + 1.671ADFom,

*AMEn = 4101.33 + 5.628EE —23.297ASH-2.486aNDFom + 1.042ADFom

SAMER = 4095.41 + 5.684EE —22.526 ASH—2.224aNDFom

AMEN=4095.41+5.684EE (j e Joslio (55 3|
5 giou—wl (g3loi iy dolee) —22.526ASH-2.224aNDFom
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Introduction The protein sources in poultry nutrition are the most expensive parts of rations. Today, soybean
meal is the major protein source that using in poultry nutrition. The cost of soybean meal is expensive and search
to find new source of protein for poultry diet is important. Nigellasativa meal is a protein that could be used in
poultry nutrition. The Nigella sativa or cumin seed meal has an acceptable percentage of crude protein, crude
fiber, ether extract and metabolizable energy. The amino acid profile of nigella sativa meal is better than soybean
meal with the exception for lysine. The percentage of lysine in soybean meal was higher than nigella sativa.
Broilers that fed nigella sativa had better performance, and immune system. Therefore, the main objective of the
present experiment was conducted to determine metabolizable energy of Nigella sativa or cumin seed meal by
adult cockerels.

Materials and Methods The nigella sativa meal samples were provided from three industries. The major
components of samples involved gross energy, crude protein, crude fiber, ether extract, ash, calcium, available
phosphorous were analyzed by AOAC method. The AME of nigella sativa samples were determined by
cockerels. A total of sixteen leghorn cockerels were used. The age of cockerels was 31 weeks old. This
experiment was done in a completely randomized design with 4 treatments involved 0, 10, 20 and 30 percentage
of nigella sativa with 4 replicates (1 cockerel each).The cockerels were adapted to new diets for 3 days, and then
they were hunger for 24 hours. Cockerels were fed experimental diets for 72 hours and the excreta were
collectedat whole of this period. The excreta and diets samples were analyzed for gross energy, crude protein,
crude fiber, ether extract, ash, calcium, available phosphorous were analyzed by AOAC method. The AME of
experimental diets were computed by the models of AME (Kcal/kg)= [FixGEy)-(ExGE,) ]/ F. Then, AME of
experimental feed were calculated by the equations of AMEn(Kcal/kg)=AME of basal diet — [(AME of basal diet
— AME of experimental diet)/ levels of replacement].Then, the digestibility and metabolizable energy of diets
were determined. The predicted apparent metabolizable energy was corrected for nitrogen (AMEnN) was
calculated with suggested equations of Nascimento et al. (2007 and 2009).

Results and Discussion The cumin seed meal had 92.24 + 0.723 % dry matter, 30.749 + 1.151 % crude
protein, 7.487 + 1.129 % ether extract and 7.884 + 0.813 % crude fiber, 52.871 + 0.955 % neutral detergent
fiber (NDF), 4.999 + 0.227 % Ash. These findings were in agreement with results of previous researches. Abdo
(2004) reported that Nigella sativa had 5.59, 86.8, 31.36, 12.27, 16.52, 7.61, 26.65, 1.16 and 0.7 % moisture,
organic matter, crude protein, ether extract, crude fiber, ash, nitrogen free extract (NFE), calcium, and available
phosphorous respectively. The apparent metabolizable energy (AME), and nitrogen-corrected apparent
metabolizable energy (AMEN) forcumin seed meal were 2234.21 + 89.596, and 2233.52 + 89.594, kcal/kg,
respectively. Abbas Ali et al., (2012) also reported that nigella sativa is an enrichment of minerals involved
sodium, potassium and calcium. The true metabolizable energy (TME) and nitrogen-corrected true metabolizable
energy of cumin seed meal were 2298.79 + 76.254 and 2298.38 + 76.25 kcal/kg, respectively. There are several
equations for predicting the AMEn. Some of this equations that proposed by Nascimento et al., (2007 and 2009)
are: 1)AMEn = 2707.71 + 5.863EE— 1.606aNDFom,(R? = 0.81; RSD = 0.4847; P-value<0.0001; n = 199),
2)AMEn = 4371.18 —2.648CP + 3.065EE-12.693ASH-5.226CF—2.514aNDFom + 2.440ADFom (R? = 0.81;
RSD = 0.4689; P-value<0.0001; n = 375), 3) AMEn = 4205.23 + 3.058EE-13.035ASH -5.829CF
—2.831aNDFom + 1.671ADFom (R2 = 0.81; RSD = 0.4771; P-value<0.0001; n = 375), 4) AMEn = 4101.33 +
5.628EE —23.297ASH-2.486aNDFom + 1.042ADFom (R? = 0.84; RSD = 0.4137; P-value<0.0001; n = 574), 5)
AMEN = 4095.41 + 5.684EE —22.526 ASH—-2.224aNDFom (R2 =0.83; RSD =0.4171; P-value<0.0001; n = 574).
All of these equations were investigated and the best models were selected. The best equation for prediction of
AMEn of cumin seed meal is AMEn =4095.41 + 5.684EE —22.526 ASH—2.224aNDFom.

Conclusion It is concluded that the cumin seed meal, may had a potential feed to use in poultry diet and the
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AMEnN of Nigella sativa could be predicted based on EE, ash, and NDF with equation of AMEn = 4095.41 +
5.684EE —22.526 ASH —2.224 aNDFom.

Keywords: Cockerels, Nigella Sativa, Nitrogen-corrected metabolizable energy- Metabolizable energy.



