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ABSTRACT: A5x2 factorial design experiment, included five levels of dried distillers grains by
soluble, DDGS, (0, 7.5, 15, 22.5 and 30% in the diet) and two levels of enzyme supplementation
(without and 0.5 g enzyme/kg diet) through 1-9 weeks of the age. A total number of 300 Saso broiler
chicks one week old were randomly divided into 10 treatment groups each of 30 chicks, with three
replicates each of 10 chicks. Each experiment group was allotted on one of the experimental diets to
study the effect of DDGS in the diet with or without Avizyme supplementation on growth
performance (live body weight, body weight gain, feed consumption and feed conversion) of Saso
broiler. The results indicated that no significant effects of DDGS levels were detected on body weight
(BW) at all studied ages (1, 5 and 9 weeks of age). Body weight gain (BWG) was significantly
(P<0.05) affected due to DDGS levels only at the period of 5-9 weeks of age. It is worth noting that,
the best BWG was found in 22.5% DDGS group (29.20 g/day), followed by that of 30% DDGS (27.67
g/day) compared with the control and the other DDGS levels. Chicks fed the 30% DDGS diet
consumed more feed compared with the control and other DDGS levels. During the period of 1-5
weeks of age, the best feed conservation ratio (FCR) (1.75) was found in 7.5% DDGS group. While,
the group of 22.5% DDGS gave the best FCR value (3.15) during 5-9 weeks of age. Results noticed
that chicks fed diets supplemented with Avizyme gained more weight compared to those fed
unsupplemented diet. Results showed that, feed intake was insignificantly effected during all
experimental periods studied, while feed conversion was significantly (P<0.05) improved due to
Avizyme supplementation during 5-9 and 1-9 weeks of age compared to the control. The interaction
between DDGS levels and enzyme supplementation was significant (P<0.05) on BW at 5 weeks of
age, BWG and FC at the first period (1-5 weeks of age). Chicks fed diet contained 22.5% DDGS
supplemented with enzyme improved values of live body weight at 9 weeks of age, body weight gain
and FC during all the experimental periods. In conclusion it could be concluded that, DDGS could be
used in Saso broiler diets up to 22.5% with enzyme supplementation (0.5 g/kg diet) without adverse
effect on their growth performance.
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INTRODUCTION dried grains with soluble (DDGS) is a by-product of
the ethanol industry created in the fermentation

Poultry industry in Egypt was and still facing process of cereal grains, mainly maize, and can
severe challenges due to the high prices of corn be defined as the product obtained after the
and soybean meal which mainly used in poultry  removal of ethyl alcohol by distillation from the

feed diets. The price of these ingredients hit an
all-time record high. Thus, there is an urgent

need for affordable and nutritious feed. The best . . o
strategy to reduce costs is developing diets stillage by methods employed in the grain distilling

formulation using alternative, locally available industry (AAFCO, 2002; Swiatkiewicz ef al.,
ingredients, thereby decreasing feed cost. Distiller’s 2013).

yeast fermentation of grains by condensing and
drying at least 75% of the resultant whole
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Because of the rapid increase of ethanol
production from yellow corn in recent years,
huge amounts of DDGS have been generated.
The United States of America is the first place in
the world in producing ethanol from corn and
consequently DDGS. Total distiller grains
production in the United States reached
approximately 22 million metric tons in the year
of 2008 and 30.5 million metric tons in
2009/2010 as reported by the Renewable Fuel
Association. The DDGS produced has been
used in livestock and poultry feeding and about
20 % of total amount has been exported to other
countries over the world (Cortes-Cuevas ef al.,
2015). With the increase in DDGS production
and based on its nutritional value, DDGS could
be an attractive low cost ingredient to replace
soybean meal and corn in poultry rations
(Swiatkiewicz et al., 2014).

Several studies have shown beneficial effects
of supplemental enzymes on feed intake, and
feed utilization of different poultry species (Pan
et al., 1998; Jaroni et al., 1999). Enzymes are
now being manufactured specifically for feed
use, and can be broadly -categorized as
carbohydrates,  proteinases and  lipases.
Increasing the digestibility of  various
carbohydrate fractions of cereals and plant
proteins has received most attention, although
there is growing interest in potential for
improving digestibility of both plant and animal
proteins, and saturated fatty acids for young
birds. Examples of enzymes used in poultry
diets include: amylase, protease, xylanase. Beta-
glucanase, mixtures of enzyme activities
(Cowieson and Ravindran, 2008). The results
of Liu et al. (2008) indicated that the broiler
diets supplemented with Phytase improved body
weight, feed intake and feed conversion values
than those fed control diet. Therefore,
supplementing  monogastric ~ diets  with
exogenous enzymes may improve the available
energy of DDGS by degrading the fiber content
and increasing the digestibility of other
components. Also, amylase improves starch
digestion, xylanase reduces gut viscosity and
breaks down cereal cell walls and protease
affects soybean meal anti-nutritional factors and
storage proteins (Graham and Aman,
1991).The present study was designed to
evaluate DDGS inclusion rates in Saso broiler

chickens diets with or without enzyme
supplementation on their growth performance.

MATERIALS AND METHODS

The present experiment was carried out at a
private farm, Mit Ghamr city, Dakahlia
Governorate, Egypt.

A total number of 300 one week old Saso
broiler chicks, nearly similar in live body weigh
were randomly distributed into ten treatment
groups each of 30 chicks, with three replicates
of 10 chicks. A 5x2 factorial design experiment
was performed including five levels of DDGS
(0, 7.5, 15, 22.5 and 30% in the diet) and two
levels of enzyme(without or 0.5 g enzyme/kg
diet) through 1-9 weeks of the age.

Each experimental group of chicks was
allotted on one of the experimental diets,
avizyme used contains enzymes produced by
strains of Trichoderma and Bacillus, and has
xylanase, protease, and amylase activity. The
experimental diets were formulated based on the
NRC (1994) requirements for quails and were
isocaloric and isonitrogenous during the
growing period (1-9 weeks of age). Composition
and calculated analysis of the experimental diets
are shown in Table 1.

Chicks were grown in brooders with raised
wire floors and exposed to 24 hours of a
constant light. Feed and water were supplied ad-
libitum throughout the experimental period.
Individual body weight was recorded at one,
five and nine weeks of age; feed consumption
and conversion were recorded during the periods
1-5, 5-9 and 1-9 weeks of age.

Data were statistically analyzed on a 2 x 5
factorial design basis according to Snedecor
and Cochran (1982) using SPSS® software
statistical analysis program (SPSS, 1999).by
adopting the following model:

Yiix = u+ T + Ej+ (TE);+ eiji
Where:
Yijx = an observation,
u = the overall mean,
T, = effect of DDGS level,

E; = effect of enzyme level,
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Table 1. Composition and calculated analysis of starter and finisher diets

Ingredient (%) Starter finisher

DDGS level (%)

0 7.5 15 22.5 30 0 7.5 15 22.5 30

Corn 58.58 54.25 4990 4541 41.03 65.0 6036 5567 5035 46.0
Soybean 48 % 30,0 260 2233 1870 147 220 183 154 13.0 9.0

Gluten 5.1 54 53 53 5.5 570 580 530 450 4.83
DDGS - 7.5 1500 225 300 - 7.5 150 225 30.0
Oil 1.8 23 29 3.5 4.1 3.2 39 4.5 5.5 6.0
L-Lysine 033 042 050 058 067 030 038 042 048 0.57
Methionine 0.14 013 0.2 011 0.10 0.08 0.08 0.07 0.07 0.05
Di Calcium 185 175 1.65 155 145 1.6 1.5 1.4 1.3 1.2
Limestone 120 125 130 135 145 112 118 124 1.3 1.35
Premix 0.3 0.3 0.3 0.3 0.3 030 030 030 030 0.30
NACL 035 035 035 035 035 035 035 035 035 0.35

Choline chloride 0.1 0.1 0.1 0.1 0.1 0.10 0.10 0.10 0.10 0.10
BiCarbonate 0.1 0.1 0.1 0.1 0.1 0.10 0.10 0.10 0.10 0.10

Anti toxin 005 005 005 005 005 005 005 005 0.05 0.05
Anti Coccidial 0.1 0.1 0.1 0.1 0.1 0.10 0.10 0.10 0.10 0.10
Total 100 100 100 100 100 100 100 100 100 100
C.P. 23.02 23.07 23.02 23.05 23.03 20.02 20.06 20.06 20.09 20.15
M.E. 3051.9 3051.26 3050.7 3050.3 3052.4 3205.4 3210.5 3200.7 3204.9 3204.3
Ca 1.01 101 1.00 100 1.01 090 090 090 090 0.90
P 045 045 045 045 045 040 040 040 040 0.40
Lysine 135 135 135 135 135 1.11 1.11 1.10  1.11 1.11
M+C 1.03 103 1.03 103 103 09 091 090 090 0.90

C.F 253 310 346 383 419 275 293 332 371 4.07
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TE;; - effect of the interaction between DDGS

and enzyme and
ejjk = experimental random error.

Duncan's new multiple range test (Duncan,

1955) was wused for comparison among
significant means.
RESULTS AND DISCUSSION

Growth Performance
Live body weight and daily body weight gain
Effect of DDGS levels

The average values of body weight and body
weight gain as affected by DDGS meal levels in
growing Saso broiler diets regardless of
Avizyme supplementation are presented in
Tables 2 and 3.

Concerning live body weight, results in
Table 2 show that no significant effects of
DDGS levels were detected on BW at all ages
studied (1, 5 and 9 weeks of age). However, BW
was insignificantly increased in chicks fed diet
containing 22.5% DDGS when compared with
control and other treatment groups.

With regard to BWG, results illustrated in
Table 3 show that, it was significantly (P<0.05)
affected due to DDGS levels only at the period
of 5-9 weeks of age. It is worth noting that, the
best BWG was found in 22.5% DDGS group
(29.20 g/day), followed by that of 30% DDGS
(27.67 g/day) compared with the control and
other DDGS levels. However, body weight gain
was insignificantly affected at the periods of 1-5
and 1-9 weeks of age, increasing body weight
gain may be related to increasing feed intake,
this means that incorporated DDGS in the
control diet upto30% did not exert any
detrimental effect on body weight at 5 and 9
weeks of age.

These results are in agreement with results of
several researchers, who reported no negative
effects of DDGS inclusion rates (5, 10, 15, 20
and 25%) on live body weight and body weight
gain (Masa’deh, 2011; Jiang et al., 2013). On
contrary, Ghazalah et al. (2012) who used
DDGS in broiler diets cleared that there was
significant effect (P<0.05) on body weight gain
and body weight. ElI-Abd (2017) showed that

quail chicks fed DDGS had the highest (P<0.05)
body weight, body weight gain compared to the
control group. Abd El-Hack et al. (2015)
reported that replacing soybean meal in the
control diet with DDGS up to 75% (16.5%
DDGS in the diet) did not exert any detrimental
(P<0.05) effect on final body weight and body
weight change in laying hen during the whole
experimental period (22-42 weeks of age).
However, Romeo et al. (2010) reported that
body weight from 26 to 34 weeks of age was not
affected by dietary inclusion of DDGS. Wang et
al. (2008) used DDGS in broiler diets at levels
0, 10, 20, 30, 40 and 50%, he showed that at 14™
day post hatch, the higher levels of DDGS
numerically reduced the body weight at 35, 42
and 49 day, being reduced gradually as DDGS
increased.

Effect of Avizyme supplementation

The average values of body weight and body
weight gain of Saso broiler chicks as affected by
dietary Avizyme supplementation regardless of
dietary DDGS level are presented in Tables 2
and 3. The effect of enzyme supplementation
was highly (P<0.01) significant on both BW
(only at 9 weeks of age) and BWG (at all
periods studs except 1-5 weeks of age). It could
be noticed that chicks fed diets supplemented
with Avizyme gained more weight compared to
those fed unsupplemented diet. This improvement
was to the extent 6.32 for live body weight at 9
weeks of age, and 14.50 and 20.4% for body
weight gain during 5-9 and 1-9 weeks of age,
respectively. Masa’deh (2011) found that BW
was improved due to enzyme supplementation
to layer diets. Conversely, Yoruk et al. (2006)
found that supplementation of a multi-enzyme to
a corn-soybean diet did not negatively affect
body weight.

The improvement in live body weight and
body weight gain due to enzyme supplementation
may be attributed to feed intake (Table 5). Also,
increased in digestion and absorption of all
nutrients and not simply to the starch alone
(Bedford and Morgan, 1996). Moreover, Non
starch polysaccharides may coat the nutrients
contained in the feed. The addition of cell wall
degrading enzymes may release nutrients coated
by non-starch polysaccharides (NSP) contained
in the feed and favor their digestion (Classen,
1996 ; Cowan et al., 1996). It is well known
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Item Initial (1 week) 5 weeks 9 weeks
DDGS level effect NS NS NS
0.00% 107.75£0.09 1023.05+£16.69 1750.47+34.20
7.50 % 107.96+0.08 1025.63+8.54 1709.95+32.59
15.00% 107.71+0.09 1009.22+7.81 1677.82+54.99
22.50% 107.89+0.05 1011.96+14.95 1829.54+ 48.65
30.00% 107.9620.12 1002.11+9.80 1776.99+45.87
Enzyme effect NS NS ok
Without 107.88+0.05 1014.72+8.26 1691.88"+28.31
With 107.83+£0.07 1014.06+£6.91 1806.03*+24.10
Interaction effect NS * NS

Without 107.82+0.09 1057.50+ 16.80 1758.84+69.96
0.00% DDGS

With 107.68+0.15 988.60%+ 15.05 1742.10+£22.77

Without 107.95+0.15 1023.60°+ 8.83 1655.16+43.28
7.50% DDGS

With 107.98+0.10 1027.66° +16.10 1764.73+32 91

Without 107.68+0.10 1007.66° + 6.96 1586.13+48.89
15.00% DDGS

With 107.74£0.16 1010.78°+ 15.33 1769.51+78.21

Without 107.99+0.05 1000.63"+25.25 1742.06+67.75
22.50% DDGS

With 107.80+0.05 1023.28°+17.89 1917.03+36.78

Without 107.98+0.08 984.22"+9.14 1717.21+70.07
30.00% DDGS

With 107.93+0.24 1020.00° + 12.30 1836.77+50.27

Means in the same column within each classification bearing different letters are significantly different (P<0.05
or 0.01), *= Significant (p<0.05), ** = Significant (p<0.01) and NS = Not significant.
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Table 3. Daily body weight gain, g/day (X xSE) for growing Saso broilers as affected by DDGS

levels, enzyme supplementation and their interaction

Item 1-5 weeks 5-9 weeks 1-9 weeks
DDGS level effect NS * NS
0.00 % 32.69+0.60 25.98%°+1.21 29.334+0.61
7.50 % 32.78+0.30 24.44°+1.22 28.61+0.58
15.00 % 32.20+0.28 23.88%+1.78 28.04+0.98
22.50 % 32.29+0.53 29.20%+1.39 30.74+0.87
30.00 % 31.94+0.35 27.67+1.60 29.80+0.82
Enzyme effect NS *k ok
Without 32.39+0.30 24.18°+0.94 28.29°+0.51
With 32.37+0.25 28.28%+0.81 30.33%+0.43
Interaction effect * NS NS

Without 33.92%+0.60 25.05%2.19 29.48+1.25
0.00% DDGS

With 31.46™+0.53 26.91+1.21 29.19+0.41

Without 32.70™+0.31 22.56+1.41 27.63+0.77
7.50% DDGS

With 32.85%140.58 26.32+1.61 29.5940.59

Without 32.14°+0.25 20.66+1.56 26.40+0.87
15.00% DDGS

With 32.25°+0.55 27.10+£2.34 29.68+1.40

Without 31.88%+0.90 26.48+1.68 29.18+1.21
22.50% DDGS

With 32.70*+0.64 31.92+1.11 32.31+0.66

Without 31.29°+0.33 26.18+2.71 28.74+1.25
30.00% DDGS

With 32.58+0.44 29.17+1.75 30.87+0.89

Means in the same column within each classification bearing different letters are significantly different (P<0.05
or 0.01), *= Significant (p<0.05), ** = Significant (p<0.01) and NS = Not significant.
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also that, enzymes decrease the viscosity of the
digestive contents (Bedford, 1995), which may
allow a better contact of nutrients with
endogenous and absorptive mucosae cells and
therefor a better use of the diet. Marquardt et
al. (1996) detected that enzymes caused a
decrease in the water content of excreta, which
will benefit a management productivity and
quality of the end product.

Interaction effects (DDGSx Enzyme)

The interaction effects due to dietary DDGS
level and Avizyme supplementation on live
body weight and body weight gain at different
ages are given in Tables 2 and 3. The interaction
between DDGS levels and enzyme supplementation
was significant (P<(0.05) on BW at 5 weeks of
age; and BWG at the first period (1-5 weeks of
age). It could be noticed that, within each
dietary DDGS and enzyme supplementation
improved live body weight and body weight
gain when compared with unsupplemented one.
Chicks fed diet contained 22.5% DDGS
supplemented with enzyme recorded the highest
values of live body weight at 9 weeks of age and
body weight gain during all the experimental
periods. While, chicks fed diet contained 0 %
DDGS with enzyme supplementation recorded
the lowest live body weight and body weight
gain during the four mentioned periods. The
present results are in agreement with Ali (2013)
who found that significant differences due to the
interaction between DDGS  and enzymes
supplementation were observed for body weight
and body weight gain. Birds fed 40%DDGS
replacement for SBM  with  enzymes
supplementation had significantly higher body
weight while,the lowest was by those fed 60%
DDGS without enzymes supplementation.
Similarly, Moran and Lehman (2008) noted
more improvement in BWG when DDGS was
supplemented with enzyme mixture contain
amylase, protease, xylanase and Phytase.
Masa’deh  (2011) found no significant
interaction effects between level of DDGS and
enzyme inclusion for live body weight of Hy-
Line W-36 White hens.

Feed intake and feed conversion ratio
Effect of DDGS level

The average feed consumption and feed
conversion ratio as affected by dietary DDGS

level irrespective of Avizyme supplementation
during the different experimental periods are
shown in Tables 4 and 5.

As shown in Table 4, the impact of DDGS
inclusion level was significant (P<0.05) only 9
weeks of age. Birds fed the 30% DDGS diet
consumed more feed compared with the control
and other DDGS levels. No statistical differences
were noticed on daily feed intake due to DDGS
levels in the diet during 1-5 and 5-9 weeks of
age. Similarly, Lumpkins et al. (2005) and
Swiqtkiewicz and Koreleski (2006) found no
difference in feed intake for hens fed up to 15 or
20% DDGS, respectively. Moreover, Roberson
et al. (2005) reported that feed consumption was
not affected by DDGS levels. Also, Masa’deh
(2011) reported that feed intake was not affected
by dietary DDGS concentration or enzyme
levels with an average of 102 g/hen/ day. El
Abd (2017) showed that quail chicks fed DDGS
had the highest (P<0.05) feed intake while,
there was no significant effect on feed
conversion ratio compared to the control group

With regard to feed conversion ratio (FCR)
Results exhibited in Table 5 show the effect of
different incorporation levels of DDGS with or
without enzyme supplementation on (FCR) of
Saso broiler chickens. Excluding the total period
(1-9 weeks of age), FCR was statistically
(P<0.05 or 0.01) different due to DDGS
inclusion. During the period of 1-5 weeks of
age, the best FCR (1.75) was found in 7.5%
DDGS group. While, the group of 22.5%
DDGS gave the best FCR value (3.15)
during 5-9 weeks of age. It is obvious that the
highest level of DDGS (30%) accompanied by
the worst FCR during 2-5 weeks of age;
meanwhile, the intermediate level of DDGS
(15%) resulted in the worst FCR during 5-9
weeks of age. Jiang et al. (2013) found that
feeding 20% DDGS in the diets yielded the
worst feed conversion compared with the 0%
DDGS (P < 0.05). Contrarily, Romeo ef al.
(2010) reported insignificant (P = 0.09)
improvement in feed conversion (1.98 vs. 2.04 g
of feed/g of egg mass) of hens fed 20% DDGS
diets as compared with those fed the no DDGS
diets. E1 Abd (2017) showed that quail chicks
fed DDGS had no significant effect on feed
conversion ratio compared to the control group
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Table 4. Daily feed intake, g/day (X +SE) for growing Saso broilers as affected by DDGS levels,
enzyme supplementation and their interaction

Item 1-5 weeks 5-9 weeks 1-9 weeks
DDGS level effect NS NS *
0.00% 57.85+0.76 87.92+1.59 72.88"+1.08
7.50 % 57.28+0.54 86.03+2.19 71.65°+1.22
15.00 % 56.68+0.46 87.42+2.46 72.05°+1.37
22.50% 57.42+0.46 90.74+1.69 74.08%°+0.93
30.00% 59.16+0.61 94.41+2.70 76.79°+1.61
Enzyme effect NS NS NS
Without 57.73+0.46 88.09+1.55 72.91+0.98
With 57.63+0.32 90.51+1.35 74.07+0.74
Interaction effect NS NS NS

Without 58.30+1.14 88.72+3.23 73.51+£2.09
0.00% DDGS

With 57.40%1.12 87.12+1.01 72.26+0.90

Without 56.50+0.66 83.25+1.28 69.87+0.84
7.50% DDGS

With 58.07+0.73 88.80+3.94 73.43+2.03

Without 56.49+0.68 86.05+3.55 71.27£2.08
15.00% DDGS

With 56.87+0.71 88.79+3.78 72.83+£2.02

Without 57.55+0.85 87.50%1.06 72.5240.93
22.50% DDGS

With 57.30+0.52 93.98+2.29 75.63£1.25

Without 59.81+1.11 94.95+5.04 77.38+3.03
30.00% DDGS

With 58.52+0.45 93.86+2.91 76.19+1.65

Means in the same column within each classification bearing different letters are significantly different (P<0.05

or 0.01), *= Significant (p<0.05) and NS = Not significant.
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Table 5. Feed conversion ratio, g feed/g gain (X +SE) for growing Saso broilers as affected by
DDGS levels, enzyme supplementation and their interaction

Item 1-5 weeks 5-9 weeks 1-9 weeks
DDGS level effect Hok * NS
0.00 % 1.77°+0.03 3.43%10.13 2.49+0.03
7.50 % 1.75°+0.01 3.57%+0.15 2.51+0.05
15.00 % 1.76°+0.02 3.77°+0.22 2.58+0.06
22.50 % 1.78°+0.02 3.15°+0.12 2.42+0.05
30.00 % 1.85*+0.03 3.47"+0.17 2.58+0.06
Enzyme effect NS *k o
Without 1.79+0.02 3.72°40.11 2.59°+0.04
With 1.78+0.01 3.23°40.07 2.45°+0.03
Interaction effect Hok NS NS

Without 1.72°40.03 3.60+0.20 2.50+0.04
0.00 % DDGS

With 1.82°+0.01 3.26+0.15 2.48+0.06

Without 1.739+0.02 3.73+0.19 2.53+0.05
7.50 % DDGS

With 1.77°40.02 3.41+0.23 2.49+0.09

Without 1.76°+0.03 4.22+0.26 2.70+0.07
15.00 % DDGS

With 1.76°+0.04 3.3240.16 2.46+0.06

Without 1.81°+0.03 3.34+0.20 2.50+0.08
22.50 % DDGS

With 1.76°+0.03 2.95+0.06 2.35+0.02

Without 1.91°+0.04 3.71+0.28 2.70+0.09
30.00 % DDGS

With 1.80°+0.03 3.24+0.12 2.47+0.02

Means in the same column within each classification bearing different letters are significantly different (P<0.05

or 0.01), *= Significant (p<0.05), ** = Significant (p<0.01) and NS = Not significant.
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Effect of Avizyme supplementation

The average feed intake and feed conversion
of Saso broiler chicks as affected by Avizyme
supplementation, irrespective of dietary DDGS
levels, during the different growing periods are
shown in Tables 4 and 5. Results indicated that
feed intake insignificantly increased as the diets
were supplemented with Avizyme during the
periods 5-9 and 1-9 weeks age. It is worth
noting that feed consumption increased by 2.67
and 1.57% for chicks fed the diets supplemented
with Avizyme during 5-9 and 1-9 weeks of age,
respectively when compared with unsupplemented
one.

Regarding feed conversion ratio, results in
Table 5 show that, feed conversion was
significantly  affected due to Avizyme
supplementation during 5-9 and 1-9 weeks of
age compared to the control. It is clear that
Avizyme supplementation significantly (P<
0.01) improved feed conversion ratio by about
13.17% and 14% for birds received Avizyme as
compared to birds fed unsupplemented diets
during 5-9 and 1-9 weeks of age. Pettersson
and Aman (1989) established that supplemented
diets with an appropriate enzyme can partially
degrade feed endosperm cell walls, giving more
rapid and extensive digestion of starch, protein
and other nutrients in the small intestine, and
consequently higher feed intake and better feed
conversion efficiency. In addition, enzyme
supplementation increases the rate of passage,
which may improve feed intake (Brenes ef al.,
1996).

The present results are in agreement with
those obtained by Khan et al. (2006) who found
that, at the end of trial, birds fed enzyme
supplemented diets ate more and had better feed
conversion (P<0.05) than those fed the control
diet. Mushtaq et al. (2008) observed that
enzyme supplementation during 1-42 day
decreased the feed intake and improved gain
feed ration. Ahsanul et al. (2012) revealed that,
the broiler fed different enzymes, significantly
consumed 5.9- 9.9% more feed and improved
feed conversion ratio by 3.5 - 7.5% as compared
with the control. Amerah et al. (2015) observed
that enzyme supplementation improved (P <

0.05) feed conversion ratio compared with the
unsupplemented diets. However, other investigators
indicated that Avizyme preparations failed to
obtain significant improvement in feed intake
and feed conversion ratio (Mohamed and
Hamza, 1991; Ghazalah ef al., 1994).

Interaction effects (DDGS x enzyme)

Results reflection averages feed consumption
and feed conversion of Saso broiler chicks as
affected by the interaction between dietary
DDGS level and Avizyme supplementation
during the different experimental periods are
presented in Tables 4 and 5.

In view of the results, it seems that the
interaction effects between dietary DDGS level
and Avizyme supplementation were not
significant either on feed consumption or feed
conversion  through all the different
experimental periods (1-5, 5-9 and 1-9) weeks
of age except FC during 1-5 weeks of age in
which the interaction was significant. Within
any DDGS level, Avizyme supplementation
improved feed intake and FC insignificantly
when compared with the groups fed diets
without Avizyme supplementation. It is worthy
to note that, chicks fed on diets contained 30%
DDGS with or without Avizyme supplementation
had the highest feed intake values, while the
chicks fed on diets contained 7.5% DDGS
without Avizyme supplementation had the
lowest feed intake. Ali (2013) found that
significant differences due to the interaction
between DDGS and enzymes supplementation
were observed for FI and FCR values.

Moran and Lehman (2008) noted more
improvement in FCR when DDGS was
supplemented with enzyme mixture contain
amylase, protease, xylanase and phytase. The
feed conversion ratio of the groups received
60% DDGS without enzymes and those received
20% DDGS with enzymes had the best FCR
with no significant differences between them.

In conclusion it could be concluded that,
DDGS could be used in Saso broiler diets up to
22.5% with enzyme supplementation (0.5 g/kg
diet) without adverse effect on their growth
performance.



Zagazig J. Agric. Res., Vol. 45 No. (3) 2018 1041

REFERENCES

AAFCO (2002). Official Publication of the
Association of American Feed Control
Officials (Oxford, IN, AAFCO).

Abd El-Hack M.E., M. Alagawany, M.R. Farag
and K. Dhama (2015). Use of maize
distiller’s dried grains with solubles (DDGS)
in laying hen diets: Trends and Advances.
Asian J. Anim. and Vet. Adv., 10 (11) :690-
707.

Ahsanul, H., M. Yasser, A. Fawwad, S. Rehman
and A. Muhammad (2012). Effect of
econase, avizyme and zympex enzymes on

the performance of broiler chicks. Pak. J.
Life and Soc. Sci., 10 (2): 145.

Ali, M.M.L (2013). Evaluation of using distillers
dried grains with soluble (DDGS) in broiler
diets. M.Sc. Thesis, Anim. Prod. Dept., Fac.
Agric., Cairo Univ., Egypt.

Amerah, A.M., K. van de Belt and J.D. van Der
Klis (2015). Effect of different levels of
rapeseed meal and sunflower meal and
enzyme combination on the performance,
digesta viscosity and carcass traits of broiler
chickens fed wheat-based diets. Anim., 9 (7):
113 -117.

Bedford, M.R. (1995). Mechanism of action and
potential environment benefits from the use
of feed enzymes. Anim. Feed Sci. Technol.,
53:145-155.

Bedford, M.R. and A.J. Morgan (1996). The use
of enzymes in poultry diets. World’s Poult.
Sci. J., 52:61-68.

Brenes, A., R. Lazaro, M. Garcia and G.G.
Mateos (1996). Utilizacion practica de
complejos enzimaticos en aviculture. In :
Rebdler, P.G., Mateos, G.G and de Blas, C.
(eds) XII Curso de Especializacion FEDNA.
FEDNA, Madrid, 135-157.

Classen, H.L. (1996). Cereal grain starch and
exogenous enzymes in poultry diets. Anim.
Feed Sci. Technol., 62:21-27.

Cortes-Cuevas, A., S. Ramirez-Estrada, J. Arce-
Menocal, E. Avila-Gonzélez and C. Lépez-
Coello (2015). Effect of feeding low-oil
DDGS to laying hens and broiler chickens on

performance and egg yolk and skin
pigmentation. Revista Brasileira de Ciéncia
Avicola, 17(2): 247-254.

Cowan, W.D., A. Korsbak, T. Hastrup and P.B.
Rasmussen (1996). Influence of added
microbial enzymes on energy and protein
availability of selected feed ingredients.
Anim. Feed Sci. Technol., 60: 311 —319.

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. Brit. Poult.
Sci., 49: 37-44.

Duncan, D.B. (1955). Multiple Range and
Multiple F Tests. Biometrics, 11: 1-42.

El-Abd, N.M. (2017). Yellow corn replaced by
distillers dried grains with soluble (DDGS)
of dietary japans quail. Egypt. Poult. Sci., 37
(II): 451-460.

Ghazalah, A.A., M.O. Abd El-Samee, Abd El-
Hakim and M.M. Ibrahim (2012). Evaluation
of using distillers dried grains with solubles
(DDGS) in broiler diets. Egypt. Poult. Sci.,
32 (II): 381-397.

Ghazalah, A.A., O.M. El-Husseiny, H.M. Fayek
and S. El-Wafa (1994). Influence of enzyme
preparations and growth promoters on broiler
performance. 2" Sci. Conf. Poult., Kafr El-
Sheikh, Egypt, 140-165.

Graham, H. and P. Aman (1991). Nutrition
aspects of dietary fibres. Anim. Feed Sci. and
Technol., 32:143-158.

Jaroni, D., S.E. Scheideler, M. Beck and C.
Wyatt (1999). The effect of dietary wheat
middlings and enzyme supplementation. 1.
Late egg production efficiency, egg yields
and egg composition in two strains of
Leghorn hens. Poult. Sci., 78: 841-847.

Jiang, W., L. Zhang and A. Shan (2013). The
effect of vitamin E on laying performance
and egg quality in laying hens fed corn dried
distillers grains with solubles. Poult. Sci., 92:
2956-2964.

Khan, S.H., R. Sardar and B. Siddique (2006).
Influence of enzymes on performance of
broilers fed sunflower-corn based diets. Pak.
Vet. J., 26: 109-114.



1042 Elshikha et al.

Liu, N., Y.J. Ru, A.J. Cowieson, F.D. Li and
X.C.H. Cheng (2008). Effects of phytate and
phytase on the performance and immune
function of broilers fed nutritionally marginal
diets. Poult. Sci., 87: 1105-1111.

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

Marquardt, R.R., A. Brenes, Z. Zhiqun and D.
Boros (1996). Use of enzymes to improve
nutrient availability in poultry feedstuffs.
Anim. Feed Sci. and Technol., 60: 321-330.

Masa'deh, M.Kh. (2011). Dried distillers grain
with solubles in laying hen and pullet rations.
Ph.D. Thesis, Fac. Graduate Coll., Anim. Sci.
Dept., Univ. Nebraska-Lincoln. USA.

Mohamed, N.A. and A.S. Hamza (1991). Using
enzyme preparation in corn-soybean meal

broiler rations. Egypt. J. Anim. Prod., 28:
245.

Moran, E.T. and R. Lehman (2008). Response to
combined amylase-phytase-protease xylanase
supplementation when 8 week broiler males
had received corn-soybean meal feeds devoid

of antimicrobials with/without alfalfa and/or
DDGS. Poult. Sci., 87 (suppl. 1):158.

Mushtaq, T., M. Sarwar, G. Ahmad, M.A.
Mirza, T. Ahmad, M. Athar, M. M.H.
Mushtaq and U. Noreen (2008). Influence of
prepress solvent-extracted cottonseed meal
supplemented with exogenous enzyme and
digestible lysine on performance, digestibility,
carcass and immunity responses of broiler
chickens. J. Anim. Physiol. An. N., 93: 253—
262.

NRC (1994). National Research Council,
Nutrient Requirements of Poultry, Nat. Acad.
Sci., Washington, DC, USA.

Pan, C.F., F.A. Igbasan, W. Guenter and R.R.
Marquardt (1998). The effects of enzyme and
inorganic phosphorus supplements in wheat-
and rye-based diets on laying hen
performance, energy and phosphorus
availability. Poult. Sci., 77: 83-89.

Pettersson, D. and P. Aman (1989). Enzyme
supplementation of a poultry diet containing
rye and wheat. Br. J. Nutr., 62: 139-149.

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

Romeo, C., M.E. Abdallh, W. Powers, R. Angel
and T.A. Applegate (2010). Effect of dietary
adipic acid and corn dried distillers grains
with solubles on laying hen performance and
nitrogen loss from stored excreta with or
without sodium bisulfate. Poult. Sci., 91:
1149-1157.

Snedecor, C.W. and W.C. Cochran (1982).
Statistical Methods. 7™ Ed. Towa State Coll
Press Ames IA.

SPSS (1999). Statistical software package for
the social sciences. SPSS, Int., USA.

Swiqtkiewicz, S., A. Arczewska-Wtosek and D.
Jozefiak (2014). Bones quality indices in
laying hens fed diets with a high level of
DDGS and supplemented with selected feed
additives. Czech J. Anim. Sci., 59: 61-68.

Swiqtkiewicz, 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.

Swiqtkiewicz, S., A. Arczewska-Wlosek, J.
Krawczyk, M. Puchala and D. Jdézefiak
(2013). Effects of selected feed additives on
the performance of laying hens given a diet
rich in maize dried distiller’s grains with
solubles (DDGS). Br. Poult. Sci., 54 (4) :
478-485.

Yoruk, M.A., G.M. Hayirli and M. Karaoglu
(2006). Multi-enzyme supplementation to
peak producing hens fed corn-soybean meal
based diets. Int. J. Poult. Sci., 5 (4): 374-380.

Wang, Z., S. Cerrate, C. Coto, F. Yan and P.W.
Waldroup (2008). Evaluation of high levels
of distillers dried grains with soluble
(DDGS) in broiler diets. Int. J. Poult. Sci., 7
(10): 990-996.



Zagazig J. Agric. Res., Vol. 45 No. (3) 2018 1043

saill elal o cilag 3y A8La) ade gl AdLa) aa Ji) gually 34391 udall il o3 o Al 00
pall) custict

AR Glasda daaa — Aghae ]l Jale — Sladl gl e Gl e — Adddl gy A
e — 3234830 s — Ay RSl sl

%Y+ 5 YYe0 10 V0 ¢ yia) il guadly 3,01 udall =) 63 (e il s © el (T x0) dlale 4 ja0 Cusna
panl o el 4 (M g ol a pae (B (ARda)) (3 SLSN (B o 3 a0 5 0 5%) Y (e o sse s (Al 8
lea JS ) Sa ¥ QS ¥ le g sind e S e ganae e Gl £ il a0 e gubas QST
M\@@\}Jbo‘)ﬂ\}L&@\yﬁb@bﬁﬂuﬁ@wdﬂ@;uwec L\S\~§chg
O)5 8 33N Jame | all avall 5 35) suball SIS g0 Ve e — a8V ﬁ,,{\m‘,‘\ pie ol dila) as
3,All ki il 3 il gisal S (o) Adaadle Ay Al A3 ) ol o(alad) Jysad 5 @Dlginl Jaras canall
JS anal) (5 i€l e 5800 a3 (il ‘\}@Mio‘&,Mi),uc‘y\@u‘sé(u;\\oj}g;ds\ﬁu
O SAL ol e sanbad 4 J1 0 sae (e byl 8 J5)sudly 3 A1l a3l 53 il sl Al (P<0.05) eSS
%Y+ a5 (asdl A /an YA,V )JJ\JJL,U_\&\)M@\)JUA%W 0 Aty S anall () sl QL) Juadl
SLQJAY\DJJJ\_)JLAJG\\)J&-’LJ)LM}‘&LJLAM‘&C}AAALJMJLSA e).\l\ dax VY, 'l\/)d.\\}..dba‘)ﬂ\‘).\ias.\c_\\yun
Uailiall de ganally & jlia JiSI Cale Ji) gudly 3 A1 ol ) 53 (e %Y o Uiy Leida a8 ) oL el 96
alre Juzmdl IS aals) et (N g ol yae (e Byl ONA 8 5 ) guadly 50 yulas =l 5 (gAY Gl sianall
Um}ﬁ:@\)ﬁ&;)muiw;sé %Vods\,duwu\}mcs\,s:m)msnpy(\ Vo) Al Jysas
< lal a8 ‘cuueu‘;\w;wﬂd\ (¥2)0) 3 Jysad Jalre dad Jumdl culac] 04YY,0 Jil sudlly
Ol gl @ ekl swmﬁé‘;\hgﬂﬁgu)m),\s‘u);%\ﬁﬁ&b&@\%bﬁ\@&u\é}@bﬂ\
a3 28 Cilad) s Jane 0 O (8 elginnd 5 a3 & patl Jal e JS DA S8 Y S8 5l a8 Calal) s
Ao sanally e aald 4 1) e s aalad 4 U 0 e ee IOA a3 3EYL Alelaall Al (P<0.05) & sine ISy
de (gsima Ll CulS a4 3YL Albedl 5 Jilgudly 3OM) phaE a6 Glgiee p cdalal) o daizl)
o disadl Jabae 5 pall )35 883030 Jama o s el Guad ae (3 mual) (35 o (P<0.05) 5 sine
gy 330 e o3 65 e %Y Y,0 o (g siad Sl S A dadail of ‘cuu\umg\&w\ww
dabuju))!\.'adb‘)l\dd:ujcc.u\.u\QJAQGA@J\HA}\UJ}MJBUMGJ\«_}J\@}\JDL&JAM 45"“
CoSUS A il gudly 80 a3 aladiia) AlSaly o gi o Uiy aBAD) 8 el al e gaes (G sl

L s el e b 580 050 (Alle 7 a4, 0) a3 VL Albaall 20 %Y Y, 0 i (pand sulus

£ :0 3 ‘
G daala — g phanll Calall 30K A gl 5 5 1 B a5 dana (g i 2] )
Gl dnala — Al 3 A dpae 5 ) guall LY i arialle dana daludd o -Y



