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ABSTRACT

A total of 600 one day old Japanese quail chicks were used in this
experiment to study the effect of using different levels of okara meal in quail diets
growth performance, nutrients digestibility and economical efficiency as well as to
reduce environmental pollution. Birds were distributed randomly and divided equally
into 8 experimental groups with 3 replicates of 25 birds each. Okara meal was used
as a substitution of soybean meal at levels of 0, 20, 40 and 60 %. Each either without
or with prozyme supplementation at 0.5 kg/ ton. Therefore, the dietary treatments
were distributed in a 4 X 2 factorial arrangement. All treatments containing okara meal
were compared with control group, which was formulated without okara meal and
enzyme supplementation. Birds were housed in battery cages under the same
management conditions up to 7 weeks of age.

Results obtained indicated significant (P<0.05) improvement in the average values
of CP and EE digestibility due to using okara meal at level of 20 % of soybean meal.
While, adding prozyme to quail chick diets significantly (P<0.05) improved all nutrients
digestibility. Data showed that the use of 20 % okara meal instead of soybean meal
significantly (P<0.05) increased the average values of live body weight and weight
gain. Also, supplemental prozyme to different levels of okara meal diets increased
both live body weight and weight gain, decreased feed intake and improved feed
conversion values. While, feeding quail chicks on diets containing graded levels of
okara meal as replacing for soybean meal without enzyme supplementation increased
feed intake values and recorded the worst feed conversion values compared to
control group. Data showed that replacing okara meal for soybean meal at levels of
20, 40 or 60 %, with or without supplemental enzyme, decreased the total cost/kg live
body weight and increased economical efficiency values compared to control group.

Therefore, it could be concluded that Japanese quail chicks could be fed diets
containing different levels of okara meal up to 60 % as replacing for soybean meal
either without or with supplemental enzyme without adverse effect on quail chick
performance, nutrient digestibility and economical efficiency.
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INTRODUCTION

Industry by-products is considered as pollutants for the
environmental, so the using of these by-products in poultry feed are useful for
solving either the pollution problems or the high feed cost. Feeding cost
represents the major part of total cost in poultry production. Minimizing the
feed cost could be achieved through the use of untraditional cheaper feed
ingredients or improving utilization of common feeds by using some additives.
Attention therefore should be drawn towards the use of some local by-
products available in Egypt. For instance okara meal accumulated after
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processing of soy milk that can cause environmental pollution. Okara is the
residue left from ground soybean after extraction of the water extractable
fraction used to produce soymilk and tofu (Desmond, 1999). About 1.1 kg of
fresh okara is produced from every kg of soybean processed for soymilk
(Khare et al., 1995). In Japan, about 700000 tons of okara were produced
from the tofu production industries in 1986, most of which was burnt as waste
(Ohno et al.,, 1993). Recently, in Egypt, there are some small industries
produce soymilk, tofu, and other soy products, thus produce okara as waste.
Compared to soybean meal, okara has less amount of crude protein, but both
are nearly equal in protein quality. Therefore, okara meal is a possible
optional feed ingredient for poultry. Some studies were conducted by Ma et
al. (1996) and Frahat et al. (1998) to evaluate the use of okara in poultry
feeding. They found that okara has a high quality protein for poultry feeding.
They found also that using okara meal in a balanced diet did not affect on
performance of Pekin or Muscovy ducklings.

Abd-Elsamee et al. (2005) showed that feed conversion values were
insignificantly differ with using 20, 40 or 60 % okara meal as replacing for
soybean meal in broiler chick diets. Also, Ibrahem (2006) found that it could
be recommended to use okara meal up to 25% to replace soybean meal in
broiler diets supplemented with phytase without adverse effects on growth
performance, nutrients digestibility and production costs. In the other study
conducted by El-Manylawi (2007) found that growing rabbits could be fed
diets containing okara meal up to 25 or 50 % as replacing for soybean meal
without adverse effects on growth performance.

On the other hand, some studies have shown in vitro, that phytate-
protein complexes are insoluble and less subject to attack by proteolyses
enzymes than the same protein alone ( Ravindran et al., 1999).The reduced

solubility of protein as a result of such complexing can adversely affect certain
properties of protein that are depend on their hydration and utilization.
Therfore, dietary supplementation of microbial phytase would be expected to
have protein/ amino acid effect in poultry feeding (Yi et al..,1996; Biehl and
Baker,1997 and Ravinddran et al.,1999).

All these studies demonstrate generally positive effects of supplemental
phytase on protein / amino acid digestibility and utilization in broilers.

The main target of this study was to evaluate the effect of the partial
replacement of okara meal for soybean meal in quail diets supplemented or
un-supplemented with prozyme on quail chick performance, nutrients
digestibility and economic efficiency, as well as to reduce environmental
pollution .

MATERIALS AND METHODS

The present work was conducted at Animal Production Department,
Faculty of Environmental Agricultural Sciences, Al-Arish , North Sinai, Suez
Canal University. A total number of 600 one day old Japanese quail chicks
were assigned into 8 treatment groups. Each treatment contains three
replicates, of 25 birds each. All the experimental chicks were housed in battery
cages under the same management conditions. They were fed the
experimental diets throughout 7 weeks experimental period.
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Treatments and Diets:
The dietary treatments were distributed in a factorial experimental design
(4 x 2), in which four levels of okara meal being 0, 20 , 40 and 60% and two
levels of prozyme supplementation (O and 0.5 kg/ton) were used. Prozyme is
an enzyme mixture each kg contains 4.6g protease, 23g amylase, 75¢g
celluase and 210g lipase, Prozyme products LTD., 6600N. Lincoln Avenue ,
213, Lincolon wood , llliois 60465, USA. The treatments were as follow:
T1: Basal diet (control)
T2:Control + 0.05% Prozyme
T3:20% Okara
T4:20% Okara + 0.05 % Prozyme
T5:40% Okara
T6: 40% Okara +0.05% Prozyme
T7: 60%0kara
T8: 60% Okara + 0.05% Prozyme
In the experimental treatments. Okara meal was incorporated at 20,
40 and 60% instead of dietary soybean meal. The chemical composition and
amino acid composition of okara meal used in this study are listed in Table 1.
Also, the composition of the experimental diets and their calculated analysis
are shown in Table 2.

Table (1): Chemical composition of Okara meal and soybean meal (% on

DM basis ).
Item Soybean meal Okara meal

DM 89.06 95.05
CP 44.10 36.50
EE 151 11.40
CF 7.09 21.61
NFE 41.20 26.72
Ash 6.10 3.77
Ca 0.30 0.45
AV. P 0.29 0.46
Amino acids composition*

Methionine 0.50 0.65
Lysine 2.30 2.92
Cystine 0.24 0.67
Arginine 1.16 3.25
Threonine 0.71 1.78
Valine 0.88 2.36
Histidine 0.50 1.14
Fiber fractionation :
Acid detergent fiber (ADF) 36.88
Neutral detergent fiber (NDF) 61.32
Hemi-cellulose (HCS) 24.44
Cellulose (CLS) 29.63
Lignin (LGN) 7.25

Hemicelluloses = NDF - ADF

Cellulose = ADF - ADL

* According to El-Manylawi (2007).
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Table (2): Composition and calculated analysis of experimental diets.

Levels of okara meal replacement of soybean meal
Ingredients 0% 20 % 40 % 60 %
Yellow corn 51.50 50.00 48.60 47.50
Soybean meal (44%) 40.00 32.00 24.00 16.00
Okara meal (36.5%) - 8.00 16.00 24.00
Corn gluten meal (60%) 3.40 450 5.80 6.90
Vegetable oil 2.00 2.30 2.40 2.40
Bone meal 2.00 2.00 2.00 2.00
Limestone 0.50 0.50 0.50 0.50
NaCl 0.30 0.30 0.30 0.30
Vit & Min. Premix* 0.30 0.30 0.30 0.30
L-lysine HCI - 0.10 0.10 0.10
Total 100.00 100.00 100.00 100.00
Calculated analysis **
CP % 24.17 24.16 24.17 24.13
ME (kcal/kg) 2920 2922 2913 2900
EE % 4.64 5.62 6.49 7.36
CF % 4.13 5.26 6.40 7.54
Methionine % 0.43 0.44 0.44 0.45
Lysine % 1.33 1.38 1.34 1.30
Calcium % 0.88 0.89 0.90 0.91
Av.Phosphorus % 0.42 0.43 0.45 0.48
Price / ton (LE) 1940 1870 1775 1670

* Supplied per kg of diet;Vit.A,12,000 IU; Vit D3, 2,000 IU ; Vit E , 40 mg ; Vit, K3, 4mg;
Vit B1, 3 mg ; Vit, B2, 6 mg; Vit, B6, 4 mg; Vit. B12, 30 mcg; Niac 30 mg; Folic Acid, 1.5
mg ;Biotin 80mcg ;Pantothenic Acid , 13.2 mg ; Choline Chloride, 700 mg ; Iron , 40
mg ; Copper , 10 mg ; Zinc , 70 mg ; Selenium , 0.2 mg ; lodine ,1.5 mg and Cobalt ,
0.25 mg.

** According to NRC, 1994.

Measurements and determinations:

At 50 days of age, the digestibility of nutrients was determined using
15 quail chicks from each treatment in a digestibility experiment. The birds
were housed individually and fed the tested diets. After 3 days acclimatization
period, the collection period continued for 6 days during which feed intake was
measured and excreta output was collected daily, oven dried (70°C for 24
hrs), weighed and ground. Representative samples of diets and dried excreta
were used for analysis of DM, EE, CP, CF, and ash according to AOAC (1999)
methods. Nitrogen — free extract was calculated according to Abou-Raya and
Galal (1971). Fecal nitrogen was determined following the procedure outlined
by Jakobsen et al. (1960) in order to determine CP digestibility %
Fractionation of fibers in okara meal (Table 1) has been done by determining
neutral detergent fiber (NDF), acid detergent fiber (ADF) and acid detergent
lignin (ADL) according to Goering and Van Soest (1970). Hemi cellulose was
calculated as the difference between NDF and ADF, while cellulose was
calculated as the difference between ADF and ADL.
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Feed intake, live body weight were recorded every week. Also, body
gain and feed conversion (g feed: g gain) were calculated every week.

The economical efficiency of the product was calculated from the
money output-money input analysis and represented as net revenue per unit
of total costs under local conditions.

Data were subjected to ANOVA using the procedure outlined in SAS®
software (SAS, 1994). Two way analysis of variance was used in the
experiment using the following model:

Yijk= M + ai + bj + abjj + ejjk
Where;
Yik represents the ijk™ observation of any trait measured, p is the population
mean, a is the fixed effect of the i" Okara levels (i = 1, 2,3,4), b is the fixed
effect of the jh enzyme supplementation (j =1, 2), abjj is interaction effect
between fixed factors and eix is the error term.

Differences among means at the probability of P < 0.05 were
considered significant, and were separated by Duncan’s multiple range test
(Duncan, 1955).

RESULTS AND DISCUSSION

The proximate chemical analysis of okara meal was presented in Table 1.
The chemical analysis of okara showed that it contains reasonable proportion
of CP being 36.5 %. Besides, the amino acids content of okara meal exceeds
that of soybean meal. This means that such by-product ingredient can be
utilized as an alternative dietary protein source for SBM in feeding qualil.

Digestibility coefficients:

Digestibility of nutrients as affected by feeding different dietary
treatments is summarized in Table (3). No significant differences (P<0.05)
were detected in digestibility of dry matter (DM) due to feeding quail chicks
okara meal with or without prozyme. Results showed significant improvement
in crude protein (CP), NFE and ether extract (EE) digestibility values due to
using okara meal at 20 % of soybean meal. This may be due to the heating
treatment of okara which might improve the utilization of its nutrients content.
These results are in agreement with those obtained by Abd-Elsamee et al.
(2005) who found slightly improvement in CP and EE digestibility with using
okara as replacing for soybean meal in broiler chick diets. While, there were
improvements in the digestibility of crude protein (CP), crude fiber (CF), ether
extract (EE) and nitrogen free extract (NFE) due to adding prozyme to both
control diet and okara diets. The positive responses in nuttients digestibility
with enzyme addition are in agreement with El-Sebai and Osman (1999);
Kies and Selle (1999); EI-Nagmy et al.(2001) and Ibrahem (2006) who
reported that the improvement in nutrient digestibility resulting from adding
enzyme may be due to the improving in nutrients absorption especially crude
protein.
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Table (3): Effect of treatments on nutrients digestibility (%).

Treatments Nutrients digestibility (%)
No.| Okara [Prozyme] DM | CP | EE | CF | NFE
Main effect of okara meal
0 - 81.95° | 92.02° | 71.18° | 23.272 | 83.02°
+0.34 +0.41 +0.49 +1.23 +0.72
20 - 82.682 | 93.332 | 77.852 | 22.09° | 84.592
+0.40 +0.41 +0.78 +1.13 +0.22
40 - 80.32¢ | 91.06° | 71.20° | 20.73°¢ | 81.24¢
+0.29 +0.42 +0.70 *1.20 +0.35
60 - 79.27¢ | 89.82¢ | 70.89° | 20.13¢ | 80.53¢

+0.32 +0.64 +1.23 +1.88 +0.15
Main effect of prozyme
0 80.23° | 90.30° 70.62° 17.53> | 81.58°
+0.32 1+3.67 +0.69 +0.46 +0.35
0.50 81.882 | 92,912 | 74.952 | 25.582 | 83.102
+0.35 1+0.26 +0.78 +0.26 +0.50
Effect of interaction
1 0 0.00 81.14 90.69¢ 69.764 19.63¢ | 80.88<
+0.18 +0.24 +0.13 +0.14 +0.12
2 0 0.50 82.64 93.19° 72.59¢ 26.902 | 85.142
+0.40 +0.90 +0.27 +0.37 +0.16
3 20 0.00 81.64 | 92.15¢d | 75.55b 18.72¢ | 84.09°
+0.39 +0.19 +0.32 +0.19 +0.29
4 20 0.50 83.71 94502 | 80.142 | 25.45> | 85.082
+0.20 10.21 +0.16 +0.17 +0.06
5 40 0.00 79.53 89.84f 69.454 17.23" | 80.83
+0.24 1+0.07 +0.34 +0.50 +0.19
6 40 0.50 81.10 92.29¢ 72.95¢ 24.24¢ 81.66°¢
+0.05 +0.19 +0.73 +0.34 +0.65
7 60 0.00 78.60 87.979 67.66¢ 14.529 80.53¢
+0.45 +0.34 +0.20 +0.20 +0.24
8 60 0.50 79.94 91.769 | 74.13bc | 25.74> | 80.53d
+0.21 +0.14 +1.24 +0.38 +0.20

a, b, c.... Means in each column, within each item, bearing the same superscripts are not
significantly different (P < 0.05).

Growth performance:
1- Live body weight and weight gain:

The effects of different okara meal levels and prozyme
supplementation on live body weight and weight gain are shown in Table (4).
It could be observed that the use of 20 % okara meal as replacing for
soybean meal significantly (P<0.05) increased body weight and body weight
gain. On the other hand, no significant differences in body weight and body
weight gain values were observed due to increasing okara meal up to 40 or
60 % of soybean meal compared to control group.
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The effect of prozyme supplementation on body weight and body

weight gain is presented in Table 4. It could be noticed that body weight and
body weight gain increased significantly by about 1.6 % and 1.64 %,
respectively, compared to the control without enzyme supplementation.
The effect of interaction between prozyme and okara (Table 4), showed that
prozyme supplementation to different levels of okara meal significantly
(P<0.05) increased the average values of live body weight and weight
gain.The positive effect of prozyme may be due to the improvement in the
digestibility of nutrients as a result of adding prozyme to quail chick diets.
This result had been confirmed previously by Ibrahem (2006) who obtained
that supplemental microbial phytase to broiler chick diets containing 25 %
okara as replacing for soybean meal increased weight gain compared to
control group.

Table (4): Effect of treatments on Japanese quail chicks performance.

Treatments Initial BW | Final BW | Weight Feed Feed
No. | Okara [Prozyme (9) (9) gain (g) |intake (g)|conversion
Main effect of okara
0 - 10.70 197.33° | 186.63° | 691.00¢ 3.70°
+0.08 +1.28 +1.29 +2.97 +0.03
20 - 10.71 205.552 | 194.79% | 705.83° 3.63¢
+0.11 +1.93 +1.86 +5.98 +0.06
40 - 10.57 198.53° | 187.96* | 719.00° 3.83°
+0.16 +0.59 +0.62 +3.65 +0.03
60 - 10.74 195.67° | 184.93°> | 733.002 3.962
+0.16 +0.92 +0.86 +4.04 +0.04
Main effect of prozyme
0 10.64 197.67° | 187.04> | 717.332 3.842
+0.09 +1.30 +1.28 +5.03 +0.04
0.50 10.74 200.85* | 190.112 | 707.08° 3.72°
+0.09 +1.38 +1.38 +5.55 +0.05
Effect of interaction
1 0 0.00 10.73 194.67¢ | 183.93¢ | 693.33¢ 3.77¢
+0.14 +0.88 +0.90 +4.41 +0.01
2 0 0.50 10.67 200.00°¢ | 189.33° | 688.67° 3.649%
+0.10 +0.58 +0.53 +4.37 +0.10
3 20 0.00 10.66 204.00%° | 193.34% | 728.67° 3.72¢
+0.23 +2.00 +1.77 +1.33 +0.40
4 20 0.50 10.76 207.002 | 196.24® | 693.00° 3.54¢
+0.12 +3.51 +3.47 +3.51 +0.08
5 40 0.00 10.59 197.67¢4 | 178.08%¢ | 722.33% 3.8630¢
+0.20 +0.88 +1.07 +6.74 +0.05
6 40 0.50 10.56 199.4bcd | 188.6°¢ | 715.67° 3.79v¢
+0.29 +0.43 +0.14 +3.18 +0.02
7 60 0.00 10.52 194.33¢ | 183.819 | 735.002 4.002
+0.24 +1.21 +1.07 +5.77 +0.05
8 60 0.50 10.96 197.00%¢ | 186.04%¢ | 731.00%° 3.932
+0.16 +1.00 +1.15 +6.66 +0.06

a, b, c.... Means in each column, within each item, bearing the same superscripts are not
significantly different (P < 0.05).
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2- Feed intake and feed conversion ratio:

The effects of experimental treatments on feed intake and feed
conversion ratio are presented also in Table (4). Results obtained indicated
that feeding quail chicks on diets containing high levels of okara meal (40 or
60 %) as replacing for soybean meal without supplemental enzyme increased
feed intake values and recorded the worst feed conversion values compared
to control group. While, there were no significant (P<0.05) differences in
average values of feed conversion due to using okara meal at dietary level of
20 % instead of soybean meal. On the other hand, adding prozyme to qualil
chick diets significantly (P<0.05) decreased feed intake and improved feed
conversion value comparing to those fed diets without prozyme
supplementation. These results are in agreement with those obtained by
Abd-Elsamee et al. (2005) who found no-significant differences in feed
conversion values when broiler chicks were fed diets containing 20 % okara
meal as replacing for soybean meal compared to control group. Also,
Ibrahem (2006) obtained an improvement in feed conversion values due to
adding microbial phytase to broiler chick diets containing 25 % okara as
replacing for soybean meal.

3- Economical efficiency:

The final body weight and feed cost are considered the most important
factors involved in the achievement of maximum efficiency of meat
production. The effect of dietary treatments on economical efficiency is
presented in Table (5). Results indicated that replacing okara meal for
soybean meal at levels of 20, 40 or 60 % either without or with enzyme
supplementation in Japanese quail chick diets decreased the average values
of total cost/kg live body weight and increased economical efficiency values
compared to control group.

This may be attributed to lower price/ton of the diet with using graded
levels of okara meal as replacing for soybean meal (|Table 2). In this
connection, Abd-Elsamee et al. (2005) found that replacing okara for
soybean meal at levels of 20, 40, 60 or 80% in broiler chick diets increased
economical efficiency values compared to control group (without okara meal).
Similarly, Ibrahem (2006) obtained that the economical efficiency values were
improved when broiler chicks were fed diets containing 25 % okara as
replacing for soybean meal either supplemented or un-supplemented with
microbial phytase. On the contrary, El-Manylawi (2007) showed no
improvement in average values of economical efficiency due to using okara
meal at levels of 25, 50 or 75 % as replacing for soybean meal in growing
rabbit diets.

On the basis of the results of this study, it could be concluded that
Japanese quail chicks could be fed diets containing different levels of okara
meal up to 60 % as replacing for soybean meal either without or with enzyme
supplementation without adversely effect on both quail chick performance,
nutrients digestibility and economic efficiency.
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Table (5): Effect of treatments on economic efficiency.

Treatments TotalC

Fixed | Feed | Total | Live ost/kg Total | Net
cost 2| cost | cost | BW reve.| reve. . |Relat.
No. |Okara|Prozy. we) | wB) | B | (ka) (BL\I/EV) (LE) | (LE) EEf EEf d
Main effect of okara
0 - 0.50 135|185 |0.197| 9.36 | 3.90 | 2.10 | 1.13 | 100
20 - 0.50 133 |183|0.205| 891 | 411|228 | 1.24 | 110
40 - 0.50|1.28 | 1.78 | 0.198 | 8,99 | 3.97 | 2.18 | 1.22 | 108
60 - 050 |123]1.73|0.195| 887 |391| 217 |1.25| 111

Main effect of prozyme

0 050 1.29 |179]0.198 | 9.09 | 3.95| 2.16 | 1.20 | 100

050 | 050 |1.30]1.80]0.201| 898 | 401221122 102

Effect of interaction

0 0.00 | 050|134 |184]0.195| 9.43 | 3.90 | 2.06 | 1.12 | 100

0 0.50 | 0.50 | 1.36 | 1.86 | 0.200 | 9.30 | 4.00 | 2.14 | 1.15 | 103

20 0.00 | 050|134 |1.84|0.204 | 9.02 | 408 | 2.24 | 1.22 | 109

20 050 | 050132182 |0.207 | 879 | 414 | 232|127 | 113

40 0.50 | 050|129 1790199 | 899 | 398|219 | 122 109

60 0.00 [ 050|123 1730194 | 892 |3.88 215|124 | 111

1
2
3
4
5 40 0.00 | 050 | 1.28 | 1.78 | 0.198 | 8.99 | 3.96 | 2.18 | 1.22 | 109
6
7
8

60 0.50 | 050 1.24 | 1.74 1 0.197 | 883 | 3.94 | 2.20 | 1.26 | 112

a) Bird price and rearing cost.

b) Assuming that the selling price of one kg live body weight is 20 L.E.

c) Netrevenue per unit total cost.

d) Considering the diets both containing 0 okara , 0 prozyme and number 1 as a
controls.

REFERENCES

Abd - Elsamee, M. O.; Ibrahem, M. R. M.; and Abd — Elkrim, F. M. (2005).
Use of some plant protein sources in broiler diets. J. Agric. Sci.
Mansoura Univ., 30: 7495-7506.

Abou — Raya, A. K.; and Galal, A. Gh. (1971). Evaluation of poultry feeds in
digestion trials with reference to some factors involved. Egypt. J. Anim.
Prod., 11: 207.

Association of Official Analytical Chemists. (1990). (Official Methods of
Analysis) 151 Ed. Published by the A. O. A. C., Washington, D. C.
Biehl, R.R.; and Baker, D.H. (1997). Microbial phytase improves amino acid
utilization in young chicks, fed diets based on soybean meal, but not in

diets based on peanut meal. Poultry Sci., 76:355-360.

Desmond, K. O. (1999). Characteristics and use of okara, the soybean
residue from soymilk production. A review. J. Agric. Food Chem., 47:
363-371.

Duncan, D .B.(1955) . Multiple range and F tests . Biometrics 11 :1—-42.

El-Manylawi, M. A. F. (2007). Effect of replacing soybean meal by okara meal
protein (soybean by-product) on performance of growing rabbits. Egypt.
J. Rabbit. Sci., 17: 43-56.

7195




Ali, A. M. et al.

El-Nagmy, K. Y.; Ali, A.M.; and Abdel-Malak, N. Y. ( 2001). The effect of
using some untraditional feedstuffs on the performance of Japanese
quail in North Sinai. Egypt. Poult. Sci., 21: 701-717.

El-Sebai, A.; and Osman, M. (1999). Effect of using rice milling by products in
broiler diets on growth performance and some physiological
parameters

Egypt. Poult Sci., 19: 509- 528 .

Farhat, A.; Normand, E. R.; Chavez, S. P.; and Langue, P . C . (1998).
Performance and carcass characteristics of pekin ducks fed diets
based on food wastes. Poult. Sci., 77: 1371- 1376.

Goering, H .K.; and Van Soest, P.J.(1970). Forage fiber analysis
( Apparatus,peagent, Procedures and some Application ) pp: 1-19.

Ibrahem, M . R., (2006). Effects of different dietary levels of okara meal and
microbial phytase on broiler performance . Egypt.Poult. Sci., 26: 235-
246.

Jakobson, P. E.; Kirston, S. G.; and Nelson, H. (1960). Digestibility trials with
poultry. 322 bertning fraforsgs laboratoriet, udgivet of stants.
Husdyrbugsnd Valy-Kabenhavn, 56:1-34.

Khare, S. K.; Jha, K.; and Sinha, L. K. (1995). Preparation and nutritional
evaluation of okara fortified biscuits. J. of Dairying, Foods Home Sci.,
14: 91-94.

Kies, A. K.; and Selle P. H. (1999). A review of the anti-nutritional effect of
phytic acid on protein utilization by broilers. Proc. Aust. Poult. Sci.
Symp., 10:128-131.

Ma, C. Y.; Liu, W. S.; Kwok, K. C.; and Kwok, F. (1996). Isolation and
characterization of proteins from soymilk residue (Okara). Food Res.
Inter., 29: 799-805.

National Research Council, NRC. (1994). Nutrient requirements of Poultry. 9t
Ed. National Academic Press, Washington, D. C.

Ohno, A,; Ano, T.; and Shoda, M. (1993). Production of the antifungal peptide
antibiotic, itur in by Bacillus subtilles NB22 in soild state fermentation.
J. of Ferment. Bioeng., 75: 23-27.

Ravindran, V.; Cabahug, C.; Ravindran, G.; and Bryden, W. L. (1999).
Influence of microbial phytase on apparent ileal digestibility of
feedstuffs for broilers. Poult. Sci., 78:699-706.

SAS Institute ( 1994 ) . SAS® Institute Users Guide : Statistics , 1994. Edition
SAS Institute Inc., Cary , NC., USA.

Yi, Z.; Kornegay, E. T.; and Denbow, D. M. (1996). Effect of microbial
phytase on nitrogen and amino acid digestibility and nitrogen retention
of turkey poults fed corn-soybean meal diets . Poult. Sci., 75: 979-990.

7196



J. Agric. Sci. Mansoura Univ., 32 (9), September, 2007

b oS JInias) (s o8 A ) (lams psal ElEly Gl &5k (a2
w3 Adlia) e 1S ) (8 smmny Ly el

% aandlue jae 7 glaa g ¥ fodll Lihuae cath ¥ e daaa daal

(o geal) BLE dmaly — (i padly Al 421,30 pglad) AulS — ) guad) ZUIY) puid ¥

W g el — Ao 30 LS — 3l gual) LYY aud **

5D daaly — Ao 30 A8 — ) gaa) L) aud *4x

s il dul 5ol lldg oy see (AL Gl €SI T 220 Al ol o2a 6 aadi)
¢ ealmY el e any s sl Ailial ae diline <l siay b sall € Jae 1S5V (3 s
) Wi sie ) galall i o3 ) gl e aall (e Sl BalaBV) 5ol ¢ aiagd) O lalxa
4 sluie S alaa A
) 1SSV (5 snia (g il ginsa € pladind ai () Sa [ ia Yo cdlabaa IS5 )y Sa 30 )
¢ haa ) a)ysoll e msise pe IS (Lseall sd S e JIadin) % T cEr Y0 ¢ jla
4 gimall lalaal) A5 jlae a3 Y X £ Jalate ) s apenad 8 (Addal) ge gl [ aaS 4,0
IS SV 3 smase o ol Sl (5583 Y Gy LS 53 5 (1 A ) ey 1 IS Y1 (5 smnsa Lo
W A il 358 Jl sk Al Hll (e gl s and iy lay (B ) geall A 5 5 Sl )
gl ¥ 3adl & il

AL (555 5l (e S nan Jals e () g0l Ly sl 5 s 000 Yy 1SS B smse 00
e O gindl UL Gled) G SUS 3500 () an 5l Adlal ol Laiy 58V Galiieg
O JS B (3 s sina raand ) Lseall S e Y % Yo (5 sy 1S 5Y) (3 gmana pladi
il siasa o Ay ginal) 33N ) e Sl Alia) 0l LS, 350 (83l 05 a3
e1aall S aalads) ¢ ol (8 3a 3l ¢ Al sl sal ) (A I LS oY) (B enia (pe Adlida
Gsind 30e Ao SULD lad) oSS 400 ool La A3 Jo gail) 3o paa ¢ J SWall
c\l.ﬂ\'&)\_}ju_\‘\a.)}‘\ﬁhb‘\OJJ.}Q}.A\&'_\“S&.!L)S\J\SJ‘Y\ é};umwhﬁ“cb\gﬁméc
1S V) (3 samse JBla) of il Coma gl | (A3 o sl B LaSd il ¢ gl Jamnsi 5 J sSLall
Z L) A8 e ) sl i) ddla) e ol 05 % T Sl £ 0 Y iy Gseall S e
LJM\&Q)MLJ\AA%ALAE:}”E&\ASMH&BJhJ}@ujjeas

GOl o AU Glend) CuSUS 405 ASAL A il S Al all o2 i JOA (4e
S s bl S (g JIaiiulS % T i SV B sanna (e it il gl e (5 i
3Ll ¢ aagll Clabae ¢ ALYl oY) e JS (o jlia 5ils Eugan (50 a3l Aila) aa
. ALy

7197



