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Abstract: A total number of 288 Bovans Brown laying hens 37 weeks of age was used in
this study. Hens were randomly distributed into 8 treatments, each contuining 36 hens in 3
replicates of 12 hens each. Four levels of distillers dried grains with solubles (DDGS) and
two levels of enzyme preparation were used in a 4 x 2 factorial arrangement. The distillers
dried grains with solubles levels were 0, 20, 40 and 60 % as replacement for yellow corn. A

commercial enzyme preparation (Polytec Binder Plus®) was added at 0 and 500 g/ ton of
the diet. Each gram contained 1500 IU Xylanase, 1500 {U Beta- glucanase, 1500 {U
Protease, and 1500 IU Amylase. Water and feed in mash form were offered ad-libitum,

under a total of 16 hours light /day regimen during the experimental period (20 weeks, 5
periods of 4 weeks each) from 37 to 57 weeks of age.

The overall results showed that feeding laying hens on diets containing more than
20 % DDGS replacement significanily (P<0.05) decreased the average values of cgg
production, egg mass and feed intake. Also, there were improvement on egg production,
egg mass and feed conversion values due to feeding laying hens on diets supplemented with
enzyme mixture. While, there were no significant differences in egg weight values due to
either different levels of DDGS or enzyme supplementation. The interaction between DDGS
level and enzyme supplementation showed that the best findings of egg mass and feed
conversion were obtained by layers fed diets supplemented with enzyme mixture and
contained 20 % and 40 % DDGS as replacement for yollow corn, respectively. Data
showed that there were no significant (P<0.05) differences in the average values of egg
quality as measured by Haugh units, shell weight, egg shape, yolk color and yolk index due
to feeding laying hens on diets containing either different levels of DDGS or supplemented
enzyme as well as their interaction. While, there was a significant decreasing in egg shell
thickness value with increasing dietary DDGS levels. .

The results showed that there were no significant differences in digestion
coefficient values of crude protein (CP). While, there were significant differences in
organic matter (OM), ether extract (EE), crude fiber (CF) and nitrogen free extract (NFE)
digestibility values without clear trend, excepl for ether extract, which was improved due to
increasing DDGS levels. Results showed an improvement in average values of net revenue,
economical efficiency and relative economical efficiency due to feeding laying hens on diets
containing graded levels of DDGS and supplemented with enzyme preparation. In
conclusion, the present results showed that the use of DDGS can be successfilly fed at
levels up to 40 % as replacement for yellow corn or 24% of laying hen diet supplemented
with enzyme supplemented without adverse effect on laying hen performance, egg quality
and economical efficiency.
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INTRODUCTION

Distiller’s Dried Grains with
Soluble (DDGS) is a coproduct of dry mill
ethanol plants and is a source of
protein/amino acids, energy and available
phosphorus for poultry. Corn contains
about 62 % starch, 3.8 % oil, 8.0 % protein,
11.2 % fiber and 15 % moisture. Because
most of the starch is converted to ethanol
during fermentation, the resulting nutrient
fractions (protein, oil and fiber) are 2 to 3
times more concentrated in  DDGS
compared to corn. Accordingly, the DDGS
content of the corresponding nutrients are
on average 8.12 % ash, 10.67 % fat, 27.15
% protein, 6.21 % fiber and 11.10 %
moisture (Babcock et al,, 2008). Moreover,
Roberson et al. (2005) determined the
metabolizable energy value for laying hens
of a single DDGS sample to be 2770 keal
/kg, however, the ME value of DDGS vary
due to its content of oil and protein ( Batal
and Dale, 2006}, as well as method of
estimation. In addition, the degree of
lightness due to the processing conditions
may affect the nutritive value of DDGS
(Fastinger et al., 2006). In this connection,
Parson et al. (1992) suggested that
excessive heat applied during the drying
process may cause maillard reaction
between the lysine residues and
carbohydrate moieties, subsequenily a
reduction in lysine availability. The DDGS
from modern ethano! plants may be an
attractive alternative ingredient for layer
diets (Creswell, 2006).

Lumpkins et al. (2005) suggested a
maximal incjusion rate of 10-12% DDGS
in diets for laying hens. In addition,
Roberson et al. (2005) reported that the use
of 15 % DDGS did not adversely affect
performance of laying hens but suggested
that lower levels of DDGS was preferred
when introduced into the diet. Also,
Swiatkiwicz and Koreleski (2006) reported
that DDGS could be used in layer diets up
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tol5 % while, inclusion of 20 % negatively
affected taying rate and egg weight.
Roberts et al. (2007) found that using 10 %
DDGS in laying hen diets had no negative
effects on egg production or egg quality
parameters. . Scheidefer et al. (2008)
showed that egg production, feed
consumption, and body weight gain were
not affected by the dietary DDGS inclusion
up to 25 % in laying hen diets, The same
authors also found that egg weights were
lowered when the diets contained 20 % or
25 % of DDGS, due to amino acid
deficiency. Pineda et al. (2008) conducted
an experiment to investigate whether egg

~ production and egg quality would be

affected by very high inclusion levels of
DDGS. In their experiment, graded levels
between @ and 69 % DDGS were fed to
white leghorn-type laying hens fifty-three
weeks of age for eight weeks after a four-
week transition period, during which the
dietary DDGS contents were gradually
changed in steps of about 12 percentage
points per week. Egg production decreased
linearly during the eight-week experimental
period, countered by an increase in egg
weight. As a result, egg mass was
unaffected by the dietary DDGS inclusion.
Feed consumption increased  with
increasing dietary DDGS content, but feed
utilization was unaffected. Egg quality
measured as Haugh units, egg composition,
and specific gravity was not affected by the
DDGS inclusion.

The use of enzyme in poultry
nutrition is welt documented across
different types of poultry diets, amylase
(Jiang et al., 2008), protease (Wang et al.,
2008), xylanase (Cowieson et al., 2005},
beta-glucanase (Mathlouth et al., 2002) ,
mixes of two or more of the
aforementioned enzymes (Cowieson and
Ravindran, 2008) are among the many that
can be found in the scientific literature.
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Although, most of the starch in the grain is
converted to ethanol during the
fermentation process and only a small
amount of starch is left in DDGS, however,
the fiber content especially, NDF and ADF
is not converted to ethanol, and as a result
DDGS contains approximately 35 %
insoluble and 6 % soluble dietary fiber (
Stein and Shurson, 2009). Therefore, such
case need the use of enzyme when
formulating diets containing DDGS for
poultry (Adeola and Ileleji, 2009). 1n this
connection, Ward et al. (2008) noted that
arabinoxylans and cellulose were the
predominant NSP (Non-starch
polysaccharide) in DDGS from modern

MATERIALS AND METHODS

The experimental work of the
present study was carried out at the Poultry
Nutrition unit Facuity of Agriculture, Cairo
University, from January to May, 2008.
The analytical part of study was performed
at the laboratories of Animal Production
Department (Animal Nutrition), Faculty of
Agriculture, Cairo  University.  This
experiment was conducted to study the
effect of using different levels of Distillers
Dried Grains with Solubles (DDGS) either
with or without enzyme supplementation
on laying hen performance, egg quality,
nutrients  digestibility and economical
efficiency of egg production.

The product was purchased from
Dakahlia Poultry. The chemical
composition of the DDGS as reported by
the company was as fellows:

27 % CP, 0.49 % available P, 0.33 % Ca,
0.84 % Lys, 1.15 % Meth+ Cys, and 9%
CF. a total number of 288 Bovans Brown
laying hens 37 weeks of age were used in
this study. Hens were randomly distributed
into 8 treatments, each containing 36 hens
in 3 replicates of 12 hens each. Laying hens
were kept in cleaned and fumigated cages
of wire floored batteries in an open system
house under similar conditions of
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ethanol plants. Shafash er al. (2010) fed
laying hen diets containing different levels
of DDGS being 0, 5, 10, 15 or 20. They
found that inclusion of 5% DDGS in laying
hen diets significantly increased egg
production, while it significantly decreased
with 15 % or 20 % DDGS.

The objective of this experiment
was to study the effect of increasing dietary
levels of DDGS on laying hen performance
and egg quality. Moreover, the possibility
of improving the nutritional value of diets
with high levels of DDGS using enzymes

supplementation was also investigated.

management. Water and feed in mash form
were offered ad-Libitum, under a total of 16
hours light /day regimen during the
experimental period (20 weeks, 5 periods of
4 weeks each) from 37 to 57 weeks of age.

Four levels of distillers dried grains
with solubles (DDGS) and two levels of
compound enzymes were used ina 4 x 2
factorial arrangement. The distitlers dried
grains with solubles levels were 0, 20, 40
and 60 % as replacement for com. A
commercial enzyme preparation (Polytec
Binder Plus®) was added at 0 and 500 g/
ton of the diet. Each gram contained 1500
IV Xylanase, 1500 IU Beta- glucanase,
1500 IU Protease, and 1500 U Amylase.

Accordingly, there were 8 experimental
treatments as follows:

T1: containing 0 % DDGS without enzyme
(controt diet)

T2: containing 0 % DDGS with enzyme
preparation

T3: containing 20 %
enzyme preparation

T4: containing 20 % DDGS with enzymme
preparation

DDGS  without
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TS: containing 40 % DDGS without
enzyme preparation

T6: containing 40 % DDGS with enzyme
preparation

T7: containing 60 %
enzyme preparation

T8: containing 60 % DDGS with enzyme
preparation

Each of the eight groups of the
experimental birds were given one of the 8
iso nitrogenous (i7 %) and iso caloric
(2750 kcal’kgy diets for 20 weeks
experimental period. Ail diets were
formulated by using linear programming to
contain the tested levels of both DDGS and
enzyme preparation. The experimental diets
and their chemical composition are
presented in Table (1).

DDGS  without

During the experimental period, feed
intake (FI), egg production (EP) and egg
weight (EW) were recorded daily, while,
feed conversion (g feed consumption/g egg
mass) was calculated. Egg shell thickness
was measured using a digital dial pipe
gauge to the nearest 0.0] mm. Haugh units
were calculated using the HU formula
according to Eisen et al. (1962) based on
the height of albumen and egg weight. Egg

RESULTS AND DISCUSSION
Laying hen performance:
The effect of experimental

treatments on laying hen performance is
presented in Table (2). Results showed that
there were significant differences in egg
production, where the best values were for
laying hen fed diets containing 0 and 20%
DDGS replacement (73.71 and 74.57 %,
respectively).  While, feeding diets
containing 60% DDGS recorded the lowest
value of egg production (67.7 %). Data
showed that there were significant
differences in egg production for laying
hens fed diets supplemented with enzyme
(74.71 %) compared with those fed diets

yolk color score was measured by matching
the yolk with one of the 15 bands of a {961
Roche Improved Yolk Color Fan.

The analyses of feed and dried excreta were
done according the official methods (4. O.
A. C, 1996). Nitrogen — free extract (NFE)
was calculated according to Abou- Raya
and Galal (1971). The data obtained were
statistically examined using SAS Institute
(2004). Means were separated by Duncan
Multiple Range Test (Duncan, 1955).

The statistical model was

Yijk = p + Ti +Ej+TiEj+ eijk
Yijk: observation measured
p: overall mean
Ti: effect of DDGS (i= 1,...... 4)
Ej: effect of Enzyme (j=1,2)

TiEj: effect of DDGS x Enzyme interaction
(ii=1,.......8)

Eijk: experimentaf error

Finally, all the experimental
treatments were economically evaluated
by calculating the net revenue per unit of
feed cost.

without enzyme (68.35 %). The effect of
interaction between DDSG and enzyme
showed that the best value of egg production
(77.21) was recorded by treatment number 2,
which fed diet containing 0% DDGS with
enzyme supplementation. While, the lowest
value (64.85) was recorded by treatment
number 7 which fed diet containing 60%
DDGS without enzyme supplementation.
This may be due to decreasing the amount of
feed intake with increasing the differcnt
levels of DDGS in laying hen diets. There
were no significant ditferences in egg weight
values due to different levels of DDGS.
However, egg mass values were significantly
(P<0.05) decreased with feeding laying hens
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diets containing high levels of DDGS (40 or
60 % replacement). This may be due to
decreasing egg production values. Egg mass
values were improved significantly with
adding enzyme. Results showed significant
differences in feed intake values due to the
use of different levels of DDGS. The highest
value of feed intake was recorded for diets
containing 0 % DDGS and the lowest value
was recorded for birds fed diets containing
60% DDGS, which amounted to 110 and
94.1g/hen/day, respectively. This may be due
to unpalatability of DDGS, specially with
adding high levels of DDGS in laying hen
diets, Data showed that when laying hens
were fed diets supplemented with enzyme,
feed intake decreased significantly (P<0.05).
Results presented in Table (2) showed that
there was an improvement in average values
of feed conversion due to using both graded
levels of DDGS and  enzyme
supplementation. Data showed that the best
value of feed conversion (2.11) was recorded
with laying hens fed diet number 6 which is
containing 40% DDGS and supplemented
with enzyme. These results are in agreement
with those reported by Lumpkins et al.
(2005) and Roberts et al. (2007) wheo found
that using 10 or 15% DDGS in laying hens
diets had no effects on egg production values.
While, inclusion of 20% DDGS in laying hen
diets negatively affected egg production, egg
weight, egg mass and feed conversion as
reported by Swiatkiwicz and Koreleski
(2006}, On the other hand, the results
disagree with those reported by Scheideler et
al. (2008) who found that increasing graded
levels of DDGS from 0 to 25 % of the diet
for White Leghorn-type hens (24 wks) had
no negative effect on egg production, feed
intake and body weight gain. The decreased
egg weight, egg production %, egg number
and egg mass values with high level of
DDGS (15 and 20 %) may be due to the high
percentage of crude fiber and unpalatable
DDGS (Pineda et al,, 2008} as well as low
lysine digestibtlity (Sherr et al, 1989). Also,
Hansen and Millington (1979) reported that
the low lysine digestibility may be due to the
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maillard  reaction which reduce the
availability of lysine by competing with
absorption of lysine or inhibition of carboxy
peptidases responsible for protein utilization.
Furthermore, the diet with the highest content
of DDGS (20%) contained low level of
starch because most of the starch is
converted to ethanol during fermentation
(Creswell, 2006}, that the hens relied solely
on converting part of dietary amino acids to
glucose through the gluconcogenesis
pathway to maintain normal glucose
concentrations in the blood.

Egg quality:

The effect of experimental
treatments on egg quality is presented in
Tabie (3). The results showed that there
were  no significant  differences  in
the Haugh units vaiues due to using DDGS
(up to 60% replacement). Also, there were
no significant (P<0.05) differences in the
average values of shell weight, egg shape
and yolk index values due to different
treatments. Results showed that when
laying hens were fed diets coataining
graded levels of DDGS, the average values
of yolk color were improved but not
significantly compared to control group.
Results presented in Tabie (3) showed that
there were no significant differences in
shell thickness values due to DDGS levels
till 40 % or enzyme supplementation, while
60 % declined (P<0.05) shell thickness.
Data showed that the lowest value of shell
thickness (0.304) was recorded by laying
hens fed diet containing 60 % DDGS
without supplemenied enzyme. While, the
best values (0.37) were recorded with
control diet (T)) and diet containing 20 %
DDGS with supplemented enzyme. These
results are in agreement with those reported
by Lumpkins et al. (2005) and Roberts et
al. (2007) who showed that egg quality
parameters were not affected by feeding
White Leghorn-type laying hens (23 to 58
wks of age) on diets containing 10 %
DDGS. Morcover, Pineda et al, (2008)
reported that egg quality was not affected
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by the DDGS inclusion in laying hen diets.
While, increasing DDGS to 15 or 20 % in
laying hen diets significantly increased
yolk color. This observation was expected,
because corn contains relatively high
contents of xanthophylls. Roberson et al.
(2005) showed that egg yolk is visually
changed within one month when 10 % or
higher of a lightly colored DDGS was fed
and by two months with 5 % DDGS.
Regarding egg sheil thickness, Pineda et
al. (2008) indicated that reducing egg shell
quality by the DDGS inciusion in laying
hen diets was due to sulfur content of
DDGS, which may interfere with
absorption of dictary caicium from the
small intestines.

Digestibility coefficient:

The effect of dietary treatments on
nutrient  digestibility is summarized in
Table (4). Crude protein digestibility values
were not significantly affected by either
dietary DDGS levels or enzyme
supplementation or their interaction. While,
there  were significant  differences in
average values of organic matter (OM)
ether extract (EE), crude fiber (CF) and
nitrogen free extract (NFE) digestibility
without clear trend, except for ether extract,
which was improved due to increasing
DDGS levels. These results are in non-
agreement with those reported by Shalash
et al.(2010) who fed laying hen diets
containing different levels of DDGS (0, 5,
10, 15 or 20 %), each without or with two
enzyme supplementation, and did not find
significant effects on nutrients digestibility.
While, Shalash et al. (2009a,b) who fed
cockers on diets containing 100% DDGS,
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found that EE digestibility was reduced to
69.3% compared to 82.37 for those fed
50% DDGS diet.

Economical efficiency

The effect of different levels of
DDGS, enzyme preparation and their
interaction on economical efficiency of egg
production is presented in Table (5). Egg
production (egg number/ hen) and feeding
cost are generally among the most
important  factors involved in the
achievement of maximum efficiency of egg
production. The economical efficiency
values were calculated according to the
prevailing market (selling) price of both
diets and egg, which was 0.50 LE on
average during the experimental period.
Results showed an improvement in average
values of net revenue, economical
efficiency and relative  economical
efficiency due to feeding laying hens the
diets containing 20 ,40, or 60% DDGS
replaced .for yellow corn compared to
control group, which recorded the lowest
values of net revenue and economical
efficiency. This finding is in agreement
with Lumphkins et al.(2005) who found that
the net revenue was improved with using
different levels of DDGS in laying hen
diets and might be advantageous to
nutritionists in formulating a laying hen
diet at a lower cost.

According to these results, it could
be concluded that laying hens can tolerate
diets  containing 40% DDGS as
replacement of corn (or 24 % of the diet)
with  supplemental enzymes, without
adverse effect on laying hen performance,
egg quality and economicatl efficiency.
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Table 1. Composition and calculated analysis of the experimental diets

DDGS replacement levels (%)
Ingredients 0 20 49 60

E0 El E0 El EQ El E0 El

Tl T2 T3 T4 TS Té T7 T8
Yellow corn 60.00 | 60.00 | 48.00 48.00 36.00 36.00 24.00 | 24.00
Soybean meal 44% 26.50 | 26.50 | 19.79 19.79 12.50 12.50 6.27 6.27
Wheat bran 1.30 1.25 6.42 6.37 12.02 11.97 16.64 16.59
DDGS B 0.00 0.60 12.00 12.00 24.00 24.00 36.00 | 36.00
Yegetable oil 1.50 1.50 318 318 4.94 4.94 6.57 6.57
Enzyme preparation - 0.05 - 0.05 - 0.05 - 0.05
Di—Ca - Phos 1.70 1.70 1.47 1.47 1.20 1.20 0.97 0.97
Limestone 8.11 8.11 8.23 8.23 8.37 8.37 8.53 8.53
Vit. - min. Premix* 0.30 0.3 0.30 0.30 0.30 0.30 0.30 0.30
NaCl. 0.35 0.35 0.35 0.35 035 0.35 0.35 0.35
DL — Methionine 0.20 0.20 0.17 0.17 0.15 0.15 0.13 0.13
L-lysine HCL ¢.04 0.04 0.09 0.09 0.17 0.17 0.24 0.24
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
Calculated analysis**
CP% 17 17 17 17 17 17 17 17
ME keal/kg 2750 2750 2750 2750 2750 2750 2750 2750
CF % 3.32 3.32 4.23 4.23 5.15 5.15 6.04 6.04
Ca% 3.7 3.7 3.7 3.7 3.7 A7 3.7 3.7
Avail. P% 0.42 0.42 0.42 0.42 0.42 0.42 0.42 0.42
Lysine.% 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Methionine. % 0.41 0.41 0.41 0.41 0.41 g.41 0.4 0.41
Methionine+ Cysteine. %| 0.75 0.75 0.78 0.75 0.75 0.75 0.75 0.75
Price/Ton (LE)*** 21735 | 2176 | 21169 | 2119.4 | 2068.9 | 2071.4 | 2023.8 | 2026.3

*supplied per kg diet : Vit.A, 12000 IU; Vit.D,,2200 IU; Vit.E,10 mg; Vit.k;,2mg; Vit.B),Img; Vit.B;5mg;
Vit.Bg, }.5mg; Vit.B|5,10ug; Nicotinic acid 30mg; Folic acid,Img; pantothenic acid, 10mg; Biotin 50ug;
Choline chloride, 250mg; Copper, 10 mg; Iron, 30mg; Manganese,60mg; Zinc, 50mg; lodine, Img; Selenium,
0.1mg; and Cobalt, 0.1mg

** According to NRC (1994) ,

*#& According to prices of the used ingredients at the experimental time (2008).
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Table 2.Effect of different levels of DDGS and enzyme on laying hen performance.

Treatments Item
E Egg, E Feed
No. | DDGS | Enzyme Prodgftion N%fl weiggght Eﬁg I;IaSS intake Feed.
(%) | beniday | g | FheMdan) | o onsday) | SOPYErSion
Main effect:
DDGS level effect :
0 73.71° 0.73 §9.3 437" 110.¢" 1.53"
20 74.57" 0,74 58.7 4.7 103.6° 2.38"
40 69.80" 0.69 58.7 41.0° 95.6° 2.35°
60 67.70° 0.67 59.4 40.1° 94.1° 2.38"
Enzyme effect :
ED 68.35" 0.68 8.8 40.2° 102.9* 2.56"
£l 74.71* 0.74 59.3 44.0" 98.7" 2.24"
Interaction
1 0 E0 70.14° 0.70 60,4 42.4" 110.5* 2.61°
2 0 El 77.21" 0.77 58.2 449" 109.4° 2.44"
3 20 EQ 72.14° 0.72 §7.5 41.5% 106.9° 2.58"
4 20 El 76.71* 0.76 59,9 46.0" 100.3¢ 218
5 490 EO 66.14° 0.66 58.5 38.7% 100° 2.58"
6 40 £l 73.50° 0.73 58.8 43.2> 91,3 2.11°
7 60 ED 64.85° 0.64 58.7 38.0° 94.3° 2.48"
8 60 El 70.14° 0.70 60.1 42.2° 93.9° 21¥
&, b,c....etc means in same column ,within each factor, with different superscripts are significantly (P<0,05) different

Table 3. Effect of different levels of DDGS and enzyme on egg quality

Treatments Item _ ]
Haugh Shell Egg Yolk Yolk .Si::" »
No. | DDGS | Enzyme units weight (%) | shape (%) | color | index (%) m(':n:l;”
Main effect:
DDGS level effect :
0 72.81 9.72 79.3 5.25 46.07 0.359"
20 68.09 9.44 76.8 5.20 46.83 0.353" |
40 71.49 9,71 78.8 5.50 45.91 0339"
60 64.38 9.32 71.7 6.45 46.66 0.307°
Enzyme effect :
EQ 68.80 9.47 77.6 5.50 46.77 0.343
£1 69.58 9.62 78.5 5.71 45.66 0.336
Interaction
1 0 E0 75.6 9,37 78.3 5.17 45.52 0.372"
2 0 El 70.01 9.70 80.7 5.33 46.62 0,346
3 20 ED 68.23 9.30 76.8 517 47.69 0.336"
4 20 El 67.74 9.57 76.7 5,25 45.78 0.370"
5 40 ED 70.83 9.17 71.3 5.85 46.67 0.332"
6 40 El 72.14 10.24 79.3 £.42 45.16 0.346~°
7 60 EQ 66.13 9.66 78.1 6.08 47.19 ¢.304"
8 60 El 62.63 8.98 77.4 6.82 44.87 0.309"

a, b, c.....etc means in same column ,within each factor, with different superscripts are significantly {(P<0.03) different
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Table 4. Effect of different levels of DDGS and enzyme on nutrient digestibility

Treatments Item
No. | DDGS | Enzyme | OM% | CP% | EE% | CF% | NFE%
Main effect:
DDGS level effect :

0 79,05 64.83 83.98° 24.23" 90.83"

20 76.97" 67.20 84.85" 22.93° 88.27°

40 75.89" 69.013 87.09"" | 25.93" 87.70°

60 65.18" 65.07 $§.09* 28.13 37.81°

Enzyme effect :
EQ 73.73" 67.07 86.40° 24.37° 88.64"
El 74.82* 65.98 85.93° 26.24" 86.17°
Interaction:
1 0 EQ 50.59* 66,59 86.52" 24.11°7 90,71*
2 0 El 77.51* 63.06 81,45° 24.35° 99.95"
3 20 ED 76.05" 66.84 §5.27*" 20.61° 90.24"
4 20 £l 17.90" 67.56 84,42 | 25.24" 86.30°
5 40 EO 75.18" 70.57 84.97" | 25.11™ 90.72"
6 40 El 76.60° 67.44 89.20" 26.76" 84.68°
7 60 ) 63.10° 64.26 88.84° 28.59" §2.88°
8 60 El 67.27° 65.88 88.64° 27.66™ §2.74°
a,b,e.....etc means in same column ,within each factor, with different superscripts are signiticantly (P<0.05) different

Table 5.Effect of different levels of DDGS and enzyme on economical efficiency during
the experimental period (20 weeks).

Treatments Item )
Feed Feed Net .
Fl/hen . Egg. revenue » | Relutive
No.| DDGS | Enzyme (Kg) Kg;(il‘icE 3 co(slt‘/él;n NoJhen | (LE)® 33::: EE{ EEf¢
Main effect:
DDGS level effect :
0 15.40 2,174 33.47 103.2 |- 5160 18.13 0.54
20 14.50 2.118 30.71 104.4 5220 21.49 0.70
40 13.38 2,670 27.48 9.8 48.90 21.42 0.77
60 1317 2,025 26.66 94,8 47.40 20.74 0.78
Enzyme effect ¢
EQ 14.40 2.195 31,60 95.7 4785 16.25 0.51
E1l 11.81 2,197 30,34 104.6 52.30 21.96 0.72
Interaction:
] 0 E0 15.47 2.173 33.61 98.2 49.10 15.49 0.46 100
2 0 El 15.31 2.176 3331 108.1 54.05 20.74 0.62 134
3 20 EQ 14.96 2,116 31.65 10L0 50.50 18.85 .57 124
4 20 El 14.04 2.119 29.75 1074 53.70 2395 0.80 174
5 40 E0 14.00 2.068 28.95 92.6 46.30 17.35 0.60 130
6 40 El 12.78 2.071 26.46 102.9 51.45 24.99 0.94 204
7 60 EQ 13.20 2,023 26.70 90.8 4540 18.70 0.70 152
] 60 Ej 13.14 2,025 26.60 98.2 49.10 22.50 0.84 182

a) Assuming that the price of egg = 50 pt
b) Net revenue per unit feed cost.
¢) Assuming that the group number | represent the cortrol,

199



A. A. Ghazalah; e al.

REFERENCES

Abou-Raya, AK. and A.G.h. Galal
(1971). Evaluation of poultry feeds in
digestion trials with performance to
some factors involved. Egypt. J.
Anim. Prod., 11:207-221.

Adeola, O. and K.E.lleleji (2009).
Comparison of two diet types in the
determination  of  metabolizable
energy content of corn distillers
grains with soluble for broiler
chickens by the regression method.
Poultry science, 88: 579-5835.

AOAC, (1990). Association of Official
Analytical Chemists. Official
Methods of Analysis, 15" Ed,
Association of Official Analytical
Chemists, Washington.

Babcock, B, A.,, D. J. Hays and J. D.
Lawrence (2008). Using distillers
grains in the US and international
livestock and poultry  industry.
Midwest agribusiness Trade
Research and Information Center.
First edition, (Ames, lowa, USA).

Batal, A. B. and N. M. Dale (2006). True
metabolizable energy and amino acid
digestibility of distillers dried grains
with solubles. Journal of Applied
Poultry Research, 15: 89-93.

Cowieson, A.J. and V. Ravindran (2008).
Effect of exogenous enzymes in
maize-based diets varying in nutrient
density for young broilers growth
performance and digestibility of
energy, minerals and amino acids.
Br. Poult. Sci., 49: 37-44.

Cowieson, A.J; M. Hruby and M.
Faurschou Isaksen (2005). The
effect of conditioning temperature

and €X0genous xylanase
supplementation. On the viscosity of
wheat-based  diets and  the

performance of broiler chickens. Br.
Poult. Sci., 46: 717-724.

200

Creswell, D.C. (2006). DDGS Bernefits and
Limitations Asian Poultry Magazine.
pp: 22-24.

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

Eisen, E.J.; B.B.Bohren and H.E.Mckean
(1962). The Haugh unit as ameasure
of egg albumen quality. Poult. Sci.,
41: 1461-1468.

- Fastinger, N. D., J.D Latshaw and D. C.

Mahan (2006). Amino acid
availability and true metabolizable
energy content of corn distillers
grains  with  soluble in adult
cecectomized  roosters.  Poultry
science, 835: 1212-1216.

Hansen, L.P. and R.J. Millington (1979).
Blockage of protein  enzymatic
digestion (carboxy peptides-B) by heat
stress-induced sugar lysine reactions.
J. Food Sci., 44: 1173-1177.

Jiang, Z., Y.Lu; F. Zhou; Z. Han and T.
Wang (2008). Effects of different
levels of supplementary alphaamyluase
on digestive. enzyme activities and
pancreatic amylase mRNA expression
of young broilers. Asian-Australian J.
Anim. Sci., 21 97-102.

Lumpkins, B.S.; A.B. Batal and N.M,
Dale (2005). Use of distillers dried
grains plus solubles in laying hen
diets. J. Appl. Poult. Res., 14: 25-31.

Mathlouth, N,; L. Saulnier; B.
Quemener and M. Larbier (2002).
Xylanase, B-glucanase and other side
enzymatic activities have greater
effects on viscosity of several
Jeedstuffs than xylanase or B-
glucanase used alone or in
combination. J. Agric. Feed Chem.,
50: 5i21-5127.

NRC, (1994). National Research Council.
Nutrient Requirements of Poultry. 9"



: .. Laying hens, DDGS, enzymes, performance, egg quality.

Ed, National Academy of sciences.
Washington, DC., USA. :

Parson, C.M.; K. Hashimoro; K.l
Wedekind; Y. Han and H.D.
Barker (1992). Effect of over
processing on availability of amino
acids and energy in soybean meal.
Poulr. Sci., 71: 133-140.

Pineda, L.; S. Roberts; B. Kerr; R.
Kwakkel; M. Verstegen and K.
Bregendahl  (2008). “Maximum
Dietary Content of Corn Dried
Distiller’s Grains with Solubles in
Dietsfor Laying Hens: Effects on
Nitrogen Balance, Manure Excretion,
Egg Production, and Egg Quality.”
Iowa State University Animal Industry
Report 2008, Iowa State University.
hitp fwww.ans.iastate edifreport/air/.

Roberson, K.D.; J.L. Kalbfleisch; W, Pan
and R.A. Charbeneau (2005). Effect
of distiller’s dried grains with soluble
at various levels on performance of
laying hens and egg yolk color. Int. J.
Poult. Sci., 4: 44-51.

Roberts, S.A.; H. Xin; B.J. Kerr; J.R.
Russell and K. Bregendahl (2007).
Effects of dietary fiber and reduced
crude protein on nitrogen balance
and egg production in laying hens.
Poult. Sci., 86: 1716- 1725.

SAS Ipstitute (2004). SAS, DSTAT Users
Guide.SAS Institute, Inc.Cary, NC.

Scheideler, S.E.; M. Masadah and K.
Roberson (2008). Dried distillers
grains with solubles in laying hens
ration and notes about mycotoxins in

DDGS. In PreShow  Nutrition
Symposium, Midwest  Poultry
Federation Convention, March 18-
20S8t. Paul, MN.

Shalash, S.M.; 8. Abou Ei-Wafa; M.N,
Ali; M.A. Sayed; E. Hoda EI-Gabry
and M. Shabaan (2009a). Novel
method for improving the utilization

201

of corn dried distillers grains with
soluble in broiler diet. Int. J Poult.
Sci., 8: 545-552.

Shalash, S.M.; M.A. Sayed; E. Hoda El-
Gabry; A. Nehad Ramadan and S.
Manal Mohamed (2009b). Nutritive
value of distillers dried grains with
soluble and broiler performance at
starter period. Int. J. Poult. Sci., 8:
783-787.

Shalash, S.M.; S. Abou El-Wafa; R.A.
Hassan; Nehad A. Ramadan;
Manal S. Mohamed and E. Hoda.
El-Gabry (2010). Evaluation of
Distillers Dried Grains with Solubles
as Feed Ingredient in Laying Hen
Diet. Int. J. Poult. Sci.,9: 537-545.

Sherr, B.; C.M. Lee and C. Jelesciewicz
(1989). Absorption and metabolism
of lysine maillard products in
relation to the utilization of-lysine. J.
Agric. Food Chem., 37: 119-122.

Stein, H. H. and G. C. Shurson (2009).
The use and application of distillers
dried grain with solubles in swine
diets. Journal of animal science, 87:

1292-1303.

Swiatkiwicz, S. and J. Koreleski (2006).
Effect of maize distillers dried grains
with solubles and dietary enzyme
supplementation on the performance
of laying hens. J. Anim. Feed Sci., 15:
253-260.

Wang, Z.; S. Cerrate; C. Coto; F. Yan
and P. Waldroup (2008). Evaluation
of high levels of Distillers Dried
Grains with Solubles (DDGS) in
broiler diets. Int. J Poull. Sci, 7:
990-996.

Ward, N.T.; R.T. Zijlstra; C. Parsons
and C. Starkey (2008). Non-Starch
Polysaccharide (NSP) content of US
commercial corn Distiller's Dried
Grains with Solubles (DDGS). Poull.
Sci., 87(Suppli). 39.



A. A. Ghazalah; et al,

"ﬁj-“uaﬂ.ﬁ“
Sl gl a gaandl alafll ABLad) dgua jaldt Ciadiad | aladdul
ol Zlad 3N B el jiuall 0,300 Juas
A Qe Lo ¢ adiae e glas AR LIS Blas
P—;}#|n3}m‘hh—w|Jj|§B—qleéﬂlGGYI(,....-E
o opatall il £ TY ez il 336l B gl (e duialy dalad YAA 33wl 03a S paiind
VY Ly d&\bl_))&ru.hi.cﬁnds&_)_,)x.pm\"hw&dﬁ@;aﬂ‘ﬁ“&{ul\
Yo oo oay (DDGS ) it gy cugndl kil Aol dgiia jall ittt (e il yiass 4ay Jl padiad 5 (Lis
el pn 00 b s (6 sinay oy 1 o ghie D) 5 gy gl adlal o el il o)Al J2S % 0yt
Uy e ddpaaday V000 ¢ iB5l e adgaoangion s o g gial a3V s giall o gl JS ) aidald
0 2 0 gy Bi0Mally alsall 3 03 LAY e A s302 9 100 0 ¢ S5l e ddgaeang VO uiSla
JS aad € G0 o) e gl Yo it A g padll 5,5 INA p gy /4ol 11 W laia sebuial g5 o
el Ga g sl OV I 0 TV e (e (Lagie

O Il %Y Ga el i o (6505 30 o il e 4085 o il Oyl
wardl ANy o ) 2T (e NS o gia o atiadl N ool 3 padly (o gaadl udaiil Asladt dgais el Ciaiiall
o e 3V s ghie it e 1A o sailt Jalane y (ol RS 3 Gngall UG (in LaS alall SN
il i) Aol apia jall atiall Al Lou Gapdl ()3 b 1nS DS Sl S o (i o Alidel
i g 339 Al g gl bl Ageim pall Clipfiall (5 giane Copp AV il | g 301 o glice ol il gty
o AN Jaiud aa s Y1 1 phicall Lot Ulias 333 e Adaily a0 it Janey Sanlh ABS il Juadl
pie L il skl i e (gl kil i pall Gl e % £+ ¢ % Y w6l il
4335 Al (el (59) ¢ Aciapdl 83 o501 5y ¢ g Ciliay ) Acanall Ba g ki 6 4y gine 398 952 )
O gy gl i) Lkl g ol Tl (pn diliin Sy gise o (55585 3% o and gla
g,a,..n."N%}Jl&hﬂd\dﬁuahb'jeo)ﬁlhﬂmviuhwl%QKSQPVALQLQ_')JYIL)L&.U
Anglall 3 J3 gl

4y pine CAEDGR] SUa S Laigs ¢ oAl (359 ) aniod ke b Aggina (338 3ga g pae gl Ciaia
O3 g e S Galiiadl ¢ sl GLIYY ¢ 8 Galiiie ¢ 4y gamalh Balal e JS paian Jalas b
Glall rgandt 5ol Gy jall latiall Cand 50003 Al Gand @3N LAV Saliione Ala i Y1 el y olait
bl W il Al o e b Lisad il O ity | andl plan (353e 8 Slay V) Do gl y ik sdly
oyl it Ll apao el e amiall (e diling g e gl zla 4085 2ic AbaBYI oLl
ey Y1 b glia ALl wa J) peidly

o gl pgladd A ilad) dpaia jall Cladiall aladindy dpea yill (580 Lgle Jmaiall ailiidt JRA ey
Ul pa bl rlasdh 30e (3B e %Y E G1) e jiall o 30 B3 % B (5 e Sia Bl sl
o ZAiy anlasy) BeliSlly Gl 53 9a y P TR | e Q_ILA ﬁ.\’t e ey il

202





