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ABSTRACT 
 

The present work was carried out to study the effect of using dried distillers 
grains with soluble (DDGS) as a source of protein in ration formulation of buffalo 
calves. DDGS was included in concentrate feed mixture (CFM) at 0, 11, 16, 21 and 
27% to cover 0, 20, 30, 40 and 50% of total protein, respectively. 

Fifty male buffalo calves averaging 320.16 kg live body weight were randomly 
distributed into five similar groups (10 in each) and assigned to receive five 
concentrate feed mixtures containing five levels of DDGS. Animals were fed CFM 
along with berseem hay and wheat straw at the ratios of 70: 20: 10, respectively. The 
feeding trail lasted 184 days, during which, five digestibility trials were carried out to 
determine the digestibility and feeding values of  the experimental rations. In addition, 
samples of rumen liquor and blood serum were taken to determine some ruminal and 
blood parameters. Also, feed and economical efficiencies were studied.  
The results showed that: 
1- Digestibility coefficients were significantly (P<0.05) higher in DM, OM, CP and CF 

with animals fed rations containing DDGS. Nutritive values expressed as TDN (%), 
DCP (%) and DE (Mcal/Kg DM) were significantly higher (P<0.05) for ration E 
(containing 27% DDGS) than the other rations.  

2- Animals fed ration E (containing 27% DDGS) showed the highest TDN (77.03%) 
DCP (12.49%) and DE (3.40 Mcal/Kg DM) versus 65.67%, 11.00% and 2.89 
Mcal/Kg DM for animals fed control ration. However, all experimental rations 
(containing DDGS) appeared to higher nutritive values than that of control ration.  

3- The highest daily gain (1.170 Kg) was recorded with animals given ration E, which 
had 31.46% extra improvement and increase in weight gain. Also, animals fed 
experimental rations (B, C, D and E rations) tended to have better feed efficiency, 
showing the best feed utilization efficiency expressed as DM, TDN or DCP per Kg 
gain being 11.147, 8.586 and 1.392 Kg/Kg gain, respectively, for animals fed ration 
E.  

4- Animals fed ration E (containing 27% DDGS) appeared to have the lowest feed 
cost/Kg weight gain (17.837 LE).The highest economical efficiency (1.233) versus 
the highest feed cost and lowest economical efficiency was observed with animals 
fed control ration (ration A).  

5- All ruminal and blood serum parameters were within the normal values, showing 
that added DDGS in ration formulation of fattening buffalo calves had no adverse 
effects on serum parameters and led to get better performance of animals.  

Generally, it may be concluded that, the inclusion DDGS at 27% to cover 
50% of total protein of concentrate feed mixture in fattening buffalo calves rations 
tended to produce better nutrient digestibility and feeding values. Moreover, animals 
fed rations containing DDGS had higher weight gains and lower feed cost with the 
best economical efficiency without any adverse effects on ruminal or blood serum 
parameters. 
Keywords :DDGS, rumen fermentation, blood constituents. 
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INTRODUCTION 

 
Energy and protein sources are the two most important factors that 

play a big role in affecting  animal production and its performance.  Dried 
distiller grains with soluble (DDGS) is a co-product of ethanol industry which 
is high in both energy and protein (Etman et al., 2010). It is an excellent 
energy and protein source for beef cattle in all phases of production. It can 
effectively be used as an energy source and be fed up to 40% of ration dry 
matter for finishing cattle with excellent growth performance and carcass and 
meat quality (Roeber et al.,  2005). In addition, this product have been used 
in many trials as source of energy or protein in ration formulation of dairy 
animals, beef steers, heifers, sheep, poultry and swine (May et al., 2009; 
Leupp et al., 2009 and Reed et al., 2006). However, at this high level feeding 
(40%) DDGS  excess protein and phosphorus are fed to animals. 

The best application for using DDGS in beef cattle diets are in 
situations where: 1) supplemental protein is needed (especially when feeding 
poor quality roughages) to replace corn gluten feed or soybean meal, 2) a low 
starch, high fiber energy source is needed to replace corn gluten feed or soy 
bulls and 3) when a source of supplemental fat is needed (Bremer et al., 
2005; Ham et al., 1994; Loy et al., 2004 and Vander Pol et al., 2005). 

This study aimed at examining the proper levels of DDGS inclusion in 
the concentrate feed mixture including for fattening buffalo calves. 
Digestibility coefficients and nutritive values of tested rations containing 
DDGS were determined. Moreover, animal performance, feed conversion and 
economical efficiency were studied and some ruminal and blood parameters 
were measured.  

 

MATERIALS AND METHODS 
 

Fifty male buffalo calves averaging 320.16Kg L.B.W. were used in this 
trial, during summer 2009 at Farm of Sharkeia National Company for food 
security,  Sharkeia governorate, Egypt. Animals were randomly chosen and 
divided into five similar groups (10 in each) according to body weight and 
age. All animals were assigned to receive experimental rations containing 
concentrate feed mixture, berseem hay and wheat straw with rate of 70: 20: 
10, respectively, according to Shehata allowances (1972). 

The trial aimed to use DDGS (dried distiller grains with soluble) as a 
partial substitute for other protein sources and as a new feed ingredient in the 
concentrate feed mixture . DDGS was included in CFM to replace its protein 
content at the rate of 0, 20, 30, 40 and 50% of total protein . The concentrate 
feed mixture was offered to animals twice daily at 8.00 a.m. and 4.00 p.m. 
followed by berseem hay, while wheat straw and water were available during 
the whole day. The feeding trial lasted 184 days, in which, changes of body 
weight and feed intake were recorded at two weeks intervals. At the middle of 
the feeding trial, fifteen calves were chosen (3 from each group) to determine 
digestion coefficients and nutritive value for different experimental rations 
using acid insoluble ash technique (AIA) as a natural marker according to 
Van Keulen and Young (1977). 
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Representative samples of concentrate feed mixture, berseem hay, 
wheat straw and  feces were chemically analyzed according to A.O.A.C. 
(2000). Digestion coefficients of  all nutrients were calculated according to 
Schneider and Flatt (1975), where: DM digestibility (%) 100-[100x (AIA% in 
feed/AIA % in feces)], Nutrient digestibility (%) = 100 – [100 x (AIA% in 
feed/AIA% in feces)(nutrient % in feces/nutrient% in feed)]. 

During the digestibility trials, rumen liquor samples were taken from the 
same animals belonging to digestibility trials at zero time (before morning 
feeding), 3 and 6 hours after feeding using stomach tube. After preparing 
rumen samples, each sample was divided into two parts, the 1

st
 to determine 

the pH value using Orian 680 digital pH meter, and the 2
nd

 part was 
preserved in dry clean glass bottles with addition 2 drops of mercuric chloride 
to determine total-N, protein-N and ammonia-N concentrations according to 
A.O.A.C. (2000), while total VFA's concentration were determined according 
to Eadie et al. (1967). 

Blood samples were taken from the jugular vein of the same previous 
animals of digestibility trials (3 hrs post feeding). Blood samples were 
centrifuged for 15 minutes at 4000 r.p.m. Serum was separated from blood 
and kept it in frozen at -20

o
C for chemical analysis to determine total protein 

(Cornell et al., 1949), albumin (Drupt, 1974), while globulin concentration was 
determined by differences between total protein and albumin concentrations. 
Creatinin concentration was determined according to Young (1990). The AST 
and ALT activities were determined as described by Reitman and Frankel 
(1957). Urea concentration was determined according to Fawcett and Scott 
(1960). 

Data were statistically analyzed by using GLM program of the 
Statistical Analysis System (SAS, 1996). The differences among means were 
tested using Duncan Multiple range test (Duncan, 1955). 

 

RESULTS AND DISCUSSION 
 
Effect of adding DDGS on chemical composition of concentrate feed 
mixture: 

Data presented in Table (1) showed the different ingredients of 
concentrate feed mixture (CFM) including the different levels of dried distiller 
grains with soluble (DDGS).  

The DDGS were included at 0, 11, 16, 21 and 27% in concentrate 
feed mixture of A, B, C, D and E experimental rations, respectively to replace 
0, 20, 30, 40 and 50% of the protein content, respectively. It could be noticed 
that, DDGS has been used to replace soybean meal and glutofeed. Also, it 
could be seen that, soybean meal contributed one half of the CP content in 
CFM of rations B and C compared to control ration (ration A), while it was 
absent in CFM of rations D and E. 
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Table (1): Ingredients of concentrate feed mixtures containing different 
levels of DDGS in experimental rations. 

Items 
*
CFM of experimental rations 

A B C D E 

Ingredients (%):  

Yellow corn 
Glutofeed (16%) 
**
DDGS 

Soybean Meal (44%) 
Rice bran 
Wheat bran 
Limestone 
Salt 

 
47 
30 
-- 
10 
5 
5 
2 
1 

 
44 
27 
11 
5 
5 
5 
2 
1 

 
44 
22 
16 
5 
5 
5 
2 
1 

 
40 
26 
21 
-- 
5 
5 
2 
1 

 
40 
20 
27 
-- 
5 
5 
2 
1 

* CFM: Concentrate feed mixture. 
** DDGS: Dried distillers grains with soluble.  

 
The chemical composition of different CFM including different levels 

from DDGS are shown in Table (2) along with the other components of 
experimental rations. Most nutrients of different CFM were similar and 
somewhat higher percentages of CP, EE, CF and OM contents and 
somewhat lower percentage of NFE and ash contents were recorded with 
increasing the levels of DDGS.  

The chemical analysis showed that, the nutrient contents of berseem 
hay, wheat straw and DDGS were similar with those reported by Etman et al. 
(2010). 

 
Table (2): Chemical composition of concentrate feed mixtures 

containing different levels of DDGS, berseem hay and 
wheat straw. 

Items 
DM 
(%) 

Composition of DM (%) OM 
(%) CP EE CF NFE Ash 

Berseem hay 
Wheat straw 
*
DDGS 

**
 CFM including 0% DDGS 

    CFM including 11% DDGS 
    CFM including 16% DDGS 
    CFM including 21% DDGS 
    CFM including 27% DDGS 

91.80 
91.28 
91.10 
88.41 
88.46 
88.45 
88.51 
88.51 

15.60 
3.20 

26.70 
14.21 
14.24 
14.77 
14.84 
14.87 

2.94 
1.50 
7.52 
4.90 
5.33 
5.35 
5.78 
5.81 

25.42 
42.10 
8.74 
5.52 
5.78 
5.79 
6.13 
6.14 

46.64 
43.06 
52.64 
71.38 
70.72 
70.24 
69.43 
69.38 

9.40 
10.14 
4.40 
3.99 
3.93 
3.85 
3.82 
3.80 

90.60 
89.86 
95.60 
96.01 
96.07 
96.15 
96.18 
96.20 

*   DDGS: Dried distillers grains with soluble.  
** CFM: Concentrate feed mixture. 

 
Effect of Feeding DDGS on Daily Feed intake and Nutrients 
Digestibility : 

Results obtained in Table (3) showed that there were gradual 
increase in daily feed intake in terms of both Kg DM/head and gm DM/W

0.75
 

with increasing DDGS levels in rations. The  trend was observed with 
calculated composition of experimental rations, especially CP content, while 
the other nutrients were not affected by increasing levels of DDGS. The 
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increasing of CP content in ration E was associated with the decrease OM, 
EE and NFE contents. 

Data obtained revealed that, digestibility coefficients of DM, OM, CP 
and NFE for ration E were significantly (P<0.05) higher than those found with 
rations A and B. Increasing DDGS level up to 27% in ration E appeared to 
significantly increase the digestibility of most nutrients, while increasing 
DDGS from 11% to 16% or from 21% to 27% in experimental rations did not 
have significant effect on nutrient digestibility. These results showed that, 
incorporation of DDGS in CFM of experimental rations at the rate of 21% or 
27% tended to significantly increase most of nutrient digestibility. However, 
the inclusion of DDGS at the rate of 11% or 16%  significantly decreased 
nutrient digestibility. 

  
Table (3): Average daily feed intake, calculate composition, digestibility 

coefficients and nutritive values of different 
experimental rations. 

Items 
Experimental rations Significant 

levels A B C D E 

AV. Daily feed intake (Kg DM/Head): 

Concentrate feed mixture 
Berseem hay 
Wheat straw 
Total DM intake 

8.478 
2.422 
1.210 
12.110 

8.490 
2.450 
1.186 
12.126 

8.715 
2.490 
1.195 

12.400 

8.890 
2.542 
1.155 
12.587 

9.158 
2.588 
1.296 
13.042 

 

AV. Daily feed intake (gm DM/Kg W
0.75

): 

Concentrate feed mixture 
Berseem hay 
Wheat straw 
Total DM intake 

94.43 
26.98 
13.48 
134.89 

94.10 
27.19 
13.16 
134.45 

94.79 
27.08 
12.99 

134.86 

95.34 
27.26 
12.39 
134.99 

96.76 
27.34 
13.69 
137.79 

 

Calculate composition of experimental rations: 

DM 
OM 
CP 
EE 
CF 
NFE 

89.38 
94.32 
13.39 
4.17 

13.15 
63.61 

89.41 
94.36 
13.41 
4.47 

13.34 
63.14 

89.40 
94.42 
13.78 
4.49 

13.34 
62.81 

89.45 
94.37 
13.82 
4.79 

13.58 
62.18 

89.46 
94.03 
13.85 
4.41 

13.58 
62.19 

 

Digestibility Coefficients of experimental rations: 

DM 
OM 
CP 
EE 
CF 
NFE 

72.15
b
 

80.40
b
 

82.16
c 

90.14 
74.82

c 

80.16 

75.52
b
 

82.16
b
 

86.42
b
 

90.17 
77.24

b
 

80.32 

75.18
ab 

82.84
ab

 
86.84

a
 

91.22 
78.11

b 

80.40 

78.32
a 

84.17
a
 

89.12
a
 

90.32 
81.11

a
 

80.69 

80.11
a
 

85.14
a
 

90.18
a
 

90.15 
82.02

a
 

80.63 

(P<0.05) 
(P<0.05) 
(P<0.05) 

NS 
(P<0.05) 

NS 
Nutritive value: 

TDN (%) 
DCP (%) 
*
 DE (Mcal/Kg DM) 

65.67
b 

11.00
b
 

2.89
b
 

68.80
b 

11.59
b
 

3.03
b
 

70.96
ab 

11.97
ab

 
3.13

ab
 

76.35
a
 

12.32
a
 

3.37
a
 

77.03
a
 

12.49
a
 

3.40
a
 

(P<0.05) 
(P<0.05) 
(P<0.05) 

a and b : Means in the same raw with different superscripts are significant (P<0.05) 
differed. 

* Calculated as mentioned by Pond et al., (1995). 
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However, all experimental rations containing DDGS had significantly 
(P<0.05) better nutrient digestibility as shown in Table (3). Similar trend was 
recorded for the  nutritive values. Data showed that the TDN was 65.67, 
68.80, 70.96, 76.35 and 77.03% for rations A, B, C, D and E, respectively. 
Corresponding values of DCP were 11.00, 11.59, 11.97, 12.32 and 12.49%, 
respectively, while DE (Mcal/Kg DM) were 2.89, 3.03, 3.13, 3.37 and 3.40 
Mcal for respective rations. The present data demonstrated that, increasing 
DDGS levels up to 21% or 27% tended to significantly (P<0.05) increase 
TDN values compared with those obtained at the levels 11% or 16%. Similar 
trends were observed for DCP and DE. Improving and increasing digestibility 
coefficients and nutritive value of rations with increasing DDGS levels might 
be attributed to higher digestibility and availability of nutrient contents of 
DDGS as reported by Leupp et al. (2009) and May et al. (2009). 

Generally, increasing DDGS levels of CFM up to 27% for 
experimental ration increased the CP content, digestibility coefficient and 
nutritive values of the rations. Therefore, DDGS could be used successfully to 
replace 50% of the protein content of CFM. These results were agreement 
with those reported by Bremer et al. (2005), Loza et al. (2004), Stock et al. 
(1999), Vander Pol et al. (2005) and Etman et al. (2010). 
Effect of feeding DDGS on daily gain and feed utilization efficiency: 

Data presented in Table (4) showed that average daily gains were 
0.890, 0.915, 1.020, 1.108 and 1.224 Kg/head for animals fed rations A, B, C, 
D and E, respectively. Differences were highly significant (P<0.05) for ration 
E. Significant differences were not found between animals fed rations D & E 
and between those fed rations A & B. On the other hand, animals fed ration C 
had higher daily gains than those fed A and B rations and being lower than 
those fed rations D and E. However, there were no significant differences in 
daily gain between animals fed ration C and those fed the other different 
rations. 

The present results showed that, incorporation of DDGS as an 
ingredient in the CFM at rates of 11, 16, 21, 27% in experimental rations 
tended to produce daily gains at rates of 2.81, 14.61, 24.49 and 31.46% for 
animals fed rations B,C, D and E, respectively. So, inclusion 27% DDGS as a 
source of protein in CFM instead of soybean and part of glutofeed appeared 
to produce significantly (P<0.05) higher daily gain and improved weight gain 
by 31.46%. 

Higher daily gain of animals fed rations containing DDGS might be 
attributed to higher protein and energy content of DDGS along with its higher 
nutrient digestibility and available phosphorous as recorded by Al-Suwaiegh 
et al. (2002) who mentioned that steers fed diets containing wet distiller grains 
gained 10.1% faster and were 8.5% more efficient. Data in Table (4) showed 
also that daily feed intake from DM, TDN and DCP as Kg/head or Kg/w 

0.75
 

increased with increasing DDGS levels in rations, indicating that the increase 
in body weight is a reflection of better digestibility and absorption of rations 
containing DDGS. These results were agreement with those reported by Ham 
et al. (1994), Firkins et al. (1985), Larson et al. (1993), Loza et al. (2004), 
Owens et al. (1997) and Etman et al. (2010). 
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Table (4): Averages daily, total gains and feed utilization efficiency of 
animals fed different experimental rations. 

Items 
Experimental rations Significant 

levels A B C D E 

No. of animals 
Experimental period (day) 
Av. initial L.B.W. Kg 
Av. final L.B.W., Kg 
Av. total L.B.W. gain, Kg 
Av. daily L.B.W. gain, Kg 
Improvement, (%) 

10 
184 

320.15 
483.91 
163.76 
0.890

b 

-- 

10 
184 

319.84 
488.20 
168.36 
0.915

b
 

2.81 

10 
184 

321.12 
508.80 
187.68 
1.020

ab
 

14.61 

10 
184 

320.95 
524.82 
203.87 
1.108

a 

24.49 

10 
184 

318.75 
533.97 
215.22 
1.170

a
 

31.46 

 
 
 
 
 

(P<0.05) 

AV. Daily feed unite intake: 

Kg DM/head 
Kg TDN/head 
Kg DCP/head 
gm DM/W

0.75
 

gm TDN/W
0.75

 
gm DCP/W

0.75 

12.110 
7.953 
1.332 

134.885 
88.583 
14.836 

12.126 
8.343 
1.405 

134.554 
92.577 
15.590 

12.400 
8.799 
1.484 

134.871 
95.704 
16.141 

12.587 
9.610 
1.551 

134.981 
103.056 
16.633 

13.042 
10.046 
1.629 

137.792 
106.138 
17.211 

 

Feed utilization efficiency:       

Kg DM/Kg gain 
Kg TDN/Kg gain 
Kg DCP/ Kg gain 

13.607
a 

8.936 
1.497 

13.252
a
 

9.118 
1.536 

12.157
ab 

8.626 
1.455 

11.360
b
 

8.673 
1.400 

11.147
b 

8.586 
1.392 

(P<0.05) 
NS 
NS 

A and b : Means in the same raw with different superscripts are significant (P<0.05) 
differed. 

NS: Not significant  

 
The results obtained in Table (4) indicated also that the animals 

achieved better daily gains were also more efficient in feed utilization. Feed 
utilization efficiency expressed as Kg DM, TDN or DCP per Kg gain were 
11.147, 8.586 and 1.392 Kg, respectively, with animals fed ration E 
(containing 27% DDGS), showing the group give diet E was to be the most 
efficient group.  

There were no significant differences in feed efficiency as Kg TDN or 
DCP per Kg gain, while feed efficiency as Kg DM per Kg gain showed 
significant (P<0.05) improvement with animals fed rations D and E. the 
improvement of feed utilization efficiency were obvious with animals fed 
rations containing DDGS. This might be attributed to higher both final body 
weight and daily gains compared to those fed  the control ration. Also, 
feeding 27% DDGS as an ingredient and source of protein and energy in 
ration formulation of buffalo calves appeared to achieve excellent growth rate 
and feed conversion. These results were agreement with those reported by 
Schingoethe (2004), Vander Pol et al. (2005), Reed et al. (2006), Bremer et 
al. (2005), Cooper et al. (2000) and Etman et al. (2010). 
Effect of feeding DDGS on feed cost and economical efficiency: 

Average daily feed intake as fed, feed cost and economical efficiency 
are presented in Table (5). It could be noticed that, increasing DDGS level in 
CFM tended to increase feed intake. Animals fed ration E (containing 27% 
DDGS) had the highest feed intake with the lowest feed cost, showing 
decreasing feed cost with increasing DDGS level in ration. Also, all animal 
groups fed different tested rations containing DDGS appeared to have lower 
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feed cost compared to those fed the control ration. As a sequence of previous 
data, economical efficiency showed the same trend, being 0.887, 0.947, 
1.034, 1.143 and 1.233 for animals fed rations, A, B, C, D and E, 
respectively. Moreover, the best animal group achieved the highest total and 
daily gain (animal group fed ration E containing 27% DDGS) showed the 
highest improvement (39.01%) in economical efficiency. 
 
Table (5): Averages daily feed intake as fed, daily gain, feed cost and 

economical efficiency with different experimental rations.  

Items 
Experimental rations 

A B C D   E 

AV. daily feed intake, as fed (Kg):      

Concentrate feed mixture 
Berseem hay 
Wheat straw 
Av. daily L.B.W. gains (Kg) 

9.589 
2.638 
1.326 
0.890 

9.598 
2.669 
1.299 
0.915 

9.853 
2.712 
1.309 
1.020 

10.044 
2.769 
1.265 
1.108 

10.347 
2.819 
1.420 
1.224 

Feed cost and economical efficiency:       
*
 Cost of feed consumed/head (LE) 
Price of L.B.W. gain (LE) 
Feed cost/Kg weight gain (LE) 
Economical efficiency 
Improvement (%) 

22.054 
19.580 
24.780 
0.887 

-- 

21.246 
20.130 
23.220 
0.947 
6.76 

21.692 
22.440 
21.267 
1.034 
16.57 

21.326 
24.376 
19.247 
1.143 
28.86 

21.833 
26.928 
17.837 
1.233 
39.01 

* Based on the assumption that the price of one ton of berseem hay, wheat straw, 
concentrate feed mixtures containing DDGS with rate of 0, 11, 16, 21 and 27% was 
650, 80, 2110, 2022, 2012, 1934 and 1922 LE, respectively, and the price of one Kg 
body weight on selling was 22.00 L.E. 

 
Consequently, dried distiller grains with soluble (DDGS) can 

successfully replace more expensive sources of protein and energy in ration 
formulation of fattening buffalo calves. These results were agreement with 
those obtained by Leupp et al. (2009), May et al. (2009), Ham et al. (1994), 
Bremer et al. (2005) and Etman et al. (2010). 
Effect of feeding DDGS on ruminal parameters:  

Some ruminal parameters such as pH, VFA's, total nitrogen, 
ammonia-N, Protein and non-protein nitrogen concentrations are presented in 
Table (6). It could be noticed that, pH values significantly (P<0.05) increased 
by adding DDGS at 3 & 6 hrs after feeding. Concentrations of total VFA's 
appeared to significantly (P<0.05) higher with tested rations containing DDGS 
and at 6 hrs. after feeding. Other results revealed that the pH values were 
affected by level and/or the sources of both CP and carbohydrate as reported 
by Johnson and Sutton (1968), while VFA's concentrations in rumen liquor 
are affected by several factors such as DM digestibility, rate of absorption, 
rumen pH, transportation of the digesta from the rumen to the lower part of 
the digestive tract and microbial population in the rumen and their activities 
(Allam et al., 1984). Also, higher total VFA's concentration with groups fed 
rations containing DDGS might be due to the increased apparent digestibility 
of organic matter (Arelovich et al., 2000 and Shakweer et al., 2010). 
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Table (6): Ruminal parameters of animals fed different experimental 
rations during sequent periods. 

Items 
Time of 

sampling 
(hrs) 

Experimental rations 
Significant 

Levels A B C D E 

pH value 
 
 
 
Total VFA's (meq/100ml) 
 
 
 
Total nitrogen (mg/100ml) 
 
 
 
NH3-N (mg/100ml) 
 
 
 
Protein-N (mg/100ml) 
 
 
 
NPN (mg/100ml) 

0 
3 
6 
 

0 
3 
6 
 

0 
3 
6 
 

0 
3 
6 
 

0 
3 
6 
 

0 
3 
6 

6.40 
6.12

b 

6.45
b
 

 
10.82

c
 

9.86
c 

10.28
b
 

 
160.10 
120.11

a 

95.84
a
 

 
20.15

b 

22.18
b
 

25.04
b
 

 
116.50 
82.18 
64.25 

 
43.60 
37.93

a 

31.59
a
 

6.42 
6.25

a 

6.68
a
 

 
11.12

b
 

10.18
b
 

11.09
a
 

 
152.15 
108.16

b 

85.17
b
 

 
22.18

a
 

25.15
a
 

28.64
a
 

 
107.15 
84.64 
63.52 

 
45.00 
23.52

c 

21.65
c
 

6.51 
6.32

a
 

6.75
a
 

 
11.86

b
 

10.04
b
 

11.47
a
 

 
156.18 
110.98

b
 

87.76
b
 

 
23.36

a
 

25.57
a
 

28.84
a
 

 
109.84 
84.84 
65.14 

 
46.34 
26.14

c
 

22.62
c
 

6.56 
6.38

a
 

6.84
a
 

 
12.04

a
 

11.68
a
 

11.98
a
 

 
158.14 
115.29

a
 

92.15
a
 

 
23.74

a
 

26.29
a
 

29.16
a
 

 
110.82 
85.19 
66.45 

 
47.32 
30.10

b
 

25.70
b
 

6.58 
6.43

a
 

6.85
a
 

 
12.81

a
 

11.24
a
 

12.64
a
 

 
158.82 
118.61

a
 

92.18
a
 

 
23.81

a
 

26.48
a
 

29.21
a
 

 
108.11 
85.25 
66.19 

 
50.71 
33.36

b 

25.99
b
 

NS 
(P<0.05) 
(P<0.05) 

 
(P<0.05) 
(P<0.05) 
(P<0.05) 

 
NS 

(P<0.05) 
(P<0.05) 

 
(P<0.05) 
(P<0.05) 
(P<0.05) 

 
NS 
NS 
NS 

 
NS 

(P<0.05) 
(P<0.05) 

a, b and c: Means in the same raw with different superscripts are significant (P<0.05) 
differed. 

NS: Not significant  

 
Total nitrogen concentrations in rumen liquar recorded the highest 

values at zero time, while the lowest values were recorded at 6 hrs. after 
feeding with all animal groups. These results might be attributed to more 
water intake by animals after feeding. Also, no significant differences were 
found among different animal groups at zero time, but significant (P<0.05) 
differences were found at 3 and 6 hrs after feeding, showing somewhat 
higher values with increasing DDGS levels and lower values with progress 
time after feeding. 

Ammonia-N concentrations significantly (P<0.05) increased by 
adding DDGS in tested rations and progress time after feeding (Table 6).  
Faichney and White (1977) found that diets containing higher level of protein 
resulted in higher level NH3-N concentration in rumen. 

Increasing DDGS levels from 11% to 27% in CFM of tested rations 
had no significant effect on NH3-N concentration at the different times. So, 
the narrower range obtained in this study, during different times of taking 
samples, might be due to more close CP percentages in rations. 

Protein-N and NPN concentrations reflected to the total nitrogen 
concentration, showing higher values with increasing DDGS level in CFM of 
tested rations and decreasing values with progress time. Differences in NPN 
concentrations were recorded between low and high levels of DDGS during 3 
and 6 hrs. after feeding. Recorded concentration of NPN at 3 hrs after 
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feeding were 37.93, 23.52, 26.14, 30.10 and 33.36 mg/100 ml for animal 
groups fed rations A, B, C, D and E, respectively. Corresponding values at 6 
hrs. were 31.59, 21.65, 22.62, 25.70 and 25.99 mg/100 ml with the respective 
rations. The high protein-N concentration with animals fed tested ration 
(containing DDGS) could be explained by somewhat higher percentages CP 
for these rations than that of control ration. Also, higher concentration of 
these items might be due to the increased uptake of ammonia by the rumen 
microflora and according to the higher rate of microbial protein synthesis. 

From these results, it could be noticed that the animals fed 
experimental rations containing DDGS (rations B, C, D and E) showed higher 
concentrations of ruminal metabolites, i.e. pH value, total VFA's and 
ammonia-N. In addition, such fluctuation in pH values, NH3-N and total VFA's 
concentrations could be attributed to different factors such as ration 
composition, feeding type and its level, roughage to concentrate ratio and 
time sampling.  

Results were similar with the reported by Etman et al. (1986), Mohi 
El-Din et al. (2008), El-Nahas (2010) and Etman et al. (2010). 
Effect of feeding DDGS on blood parameters: 

Data obtained in Table (7) showed some blood parameters. It could 
be noticed that, results tended to be higher total protein, albumin and globulin 
for animals fed experimental rations containing DDGS with no significant 
differences among those parameters. Albumin/Globulin  (A/G) ratio as a 
reflection of both of them indicated the highest ratio with animals fed ration E 
(containing 27% DDGS). Differences in serum total protein, albumin and 
globulin concentrations were not significant. Higher concentration of serum 
total protein and protein fraction may be attributed to improve of nitrogen 
absorption (Kornegay et al., 1997) and increase CP digestibility (Yousef and 
Zaki, 2001). Data were agreement with Kumar et al. (1980) who reported that 
there was a positive correlation between dietary protein and serum protein 
concentration. Also, it could be shown that, all values of A/G ratio were higher 
than 1.0, which indicated that animals did not suffer from any health problems 
that might affect on their performance (El-Sayed et al., 2002). 

On the contrary, blood creatinin and urea-N concentrations appeared 
to have lower concentrations with animals fed tested rations containing 
DDGS than those fed control ration. With respect to enzyme activities, it 
could be noticed that the AST(GOT) and ALT (GPT) concentrations as a liver 
function indicators tended to increase with increasing DDGS level in rations, 
showing significant (P<0.05) differences between animals fed control ration 
and those fed experimental rations. Moreover, Boots et al., (1969) reported 
that GOT and GPT values depends on several factors such as: feeding 
practices, genetic control, response to stress, age, liver function and body 
weight. In general, most of parameters which were studied were not affected 
by DDGS inclusion in the ration. Results obtained were similar with those 
reported by Moawd et al. (2008) Mohi El-Din et al. (2008), Lopez et al. (2010) 
and Etman et al. (2010). 
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Table (7): Blood parameters of animals fed different experimental 
rations. 

Items 
Experimental rations Significant 

levels A B C D E 

Serum protein (gm/dl)       

Total protein 
Albumin (A) 
Globulin (G) 
A/G ratio 

6.52 
3.84 
2.68 
1.43 

6.64 
3.80 
2..84 
1.34 

6.81 
3.97 
2.84 
1.40 

6.88 
3.98 
2.90 
1.37 

6.96 
4.08 
2.88 
1.42 

NS 
NS 

Liver function (u/ml):       

GOT (AST) 
GPT (ALT) 

34.95
b 

26.64
b
 

38.42
ab 

29.15
ab

 
40.11

a
 

32.16
a
 

42.18
a
 

35.82
a
 

42.86
a 

36.04
a
 

(P<0.05) 
(P<0.05) 

Kidney functions:       

Creatinin (mg/dl) 
Urea-N (mg/100ml) 

1.42 
14.82 

1.30 
14.75 

1.25 
14.64 

1.24 
13.86 

1.24 
13.27 

NS 
NS 

A and b: Means in the same raw with different superscripts are significant (P<0.05) 
differed. 

NS: Not significant  

 
Conclusion 

The results obtained in this study showed that the dried distiller 
grains with soluble (DDGS) could be successfully used as a source of protein 
in place of soybean meal and a part of glutofeed in concentrate feed mixture 
for fattening buffalo calves.  

Dried distiller grains with soluble (DDGS) could be included at a  rate 
of 27% to cover about 50% of protein for concentrate feed mixture. The last 
mentioned percentage of DDGS tended to have higher values in digestibility 
coefficient of all nutrients and nutritive values. Moreover, significantly 
(P<0.05) increase in daily gain and improve in feed utilization efficiency were 
achievement. In addition, using 27% DDGS as an ingredient in formulation 
ration of fattening buffalo calves appeared to lower feed cost/Kg gain, giving 
the most economical efficiency. 
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 :الاستفادة من مصادر غذائٌة جدٌدة فً تغذٌة المجترات
كمصدر للبرروتٌن فرً  (DDGS) حبوبالاستخدام النواتج العرضٌة لتقطٌر تأثٌر -2

 الجاموسً تسمٌن العجولعلائق 
كامل عتمان إبراهٌم عتمان، طارق إبراهٌم المنٌر، عبد المنعم محمد مصطفً زٌرد، إبتارا  

 صلاح كمال سٌدأبوالعنٌن،  محمد  إبراهٌم
 مصر  –وزارة الزراعة  –مركز البحوث الزراعٌة  –معاد بحوث الانتا  الحٌوانى 

 
كمصدفي  (DDGS) اح ثد  طٌدي قحخسدخدفا  احود اخا احضيةدٌ  كان هدف  هد ا احث دو هد    

 احضج ل احجام سً. نجزئً حلثي خٌن فً علائق خسمٌ
مت  حى دمس  مجم عات كج   قس615023عجل جام سً ثمخ سط  زن  05سخدف  عفف  

 ٌ اوددات فددً كددل مجم عدد ا  يدد ٌت اح ٌ اوددات علددى علدد  ميكددز  25مخماثلدد  فددً احدد زن  احضمددي  
% 12  12  23  22ثوسدد  صدد ي   (DDGS) لددى احودد اخا احضيةددٌ  حخقطٌددي اح ثدد  ٌ خدد ع ع

% مددن ثددي خٌن احضلدد  ا حميكددز فددً احمجم عددات احدمسدد  علددى 05  05  65  15حٌغطددً صدد ي  
ثجاودد   حددذ  يدد ٌت جمٌددن اح ٌ اوددات علددى فيٌددم ثيسددٌ   خددثن قمدد   كاوددت وسددث  احمدد اف احخدد احً  

 حلضل  احميكز  فيٌم احثيسٌ   خثن احقم   على احخ احً. 25: 15: 25احميكزة  حى احم اف احدشو  
 كدان ٌددخ   زن اح ٌ اودات كدل يسددث عٌن  فدً موخصدد   ٌ مدا   280سدخميت خجيثد  احخغ ٌدد   

ياء دمسدد  خجدداي  هةدد  حخقددفٌي احقٌمدد  احغ ائٌدد   اح ةددمٌ  حلضلائددق احخجيٌثٌدد  خجيثدد  احخغ ٌدد  خدد   جدد
 احمسخدفم  كما خ  خقفٌي ثضض قٌاسات احكيش  احف .

 وكانت أهم النتائج المتحصل علٌاا كما ٌلً:
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زافت مضاملات هة  كل من احمافة احجاف   احمافة احضة ٌ   احثي خٌن  الأحٌدا  زٌدافة مضو ٌد   -2
كمددا  (DDGS) لددى احودد اخا احضيةددٌ  حخقطٌددي اح ثدد  لضلائددق احم خ ٌدد  ع% ح0عوددف مسددخ ع 

زافت فً احمقاثل احقٌمد  احغ ائٌد  مضثديا  عو دا ثمجمد ر احميكثدات احكلٌد  احم ةد م   احثدي خٌن 
 احم ة  .

ا E احضلٌقد  ن احود اخا احضيةدٌ  حخقطٌدي اح ث  يظ يت احضلٌق  احخً خ خ ع على يعلى وسدث  مد -1
م ةدد    % ثددي خٌن 21001% ميكثددات كلٌدد  م ةدد م   22056مسددجل  يعلددى قٌمدد  ي ائٌدد  

ا احخدً   خ خد ع علدى A/كج  مافة جاف   ثٌوما يظ يت علٌق  احكوخي ل  احضلٌقد  عمٌجا كاح ي 6005
اق فد نيقدل  (DDGS)مافة احد   لدى احود اخا  خد ت عكدل احضلائدق احخدً   قٌمد  ي ائٌد    فدً هد ا احسدٌ

ا كاودت قٌمخ دا احغ ائٌد  يعلدى مدن B, C, D, Eعلٌ د  ثاحوسد  احمدخل د    احضيةدٌ  حخقطٌدي اح ثد  
 علٌق  احمقايو .

 Eكجد  حلمجم عد  احخدً خغد ت علدى علٌقد  20225سدا ع يعلى زٌافة ٌ مٌ  فدً  زن احجسد  خ كاوت -6
% خ سدوا  فدً  زن احجسد .  قدف 62003ا  كاوت ه ه احزٌدافة خمثدل DDGS% 12على    احم خ ٌ

يفةدل ك داءة  اB, C, D, E  احخدً خغد ت علدى احضلائدق احخجيٌثٌد   علائد يظ ديت احمجم عدات
  DM  TDNكجددد   20611  80083  220202ي ائٌددد   كاودددت قدددٌ  هددد ه احك ددداءة خسدددا ع 

DCP . حكل كٌل  جيا  وم  على احخ احً حلمجم ع  احدامس 
 اح ثد   مدن احود اخا احضيةدٌ  حخقطٌدييظ يت احمجم ع  احدامس  احخً خغ ت على يعلى وسث   -0

 12 %DDGS   جوٌ دا ا مدن يفةدل  220262ا يقل خكل   ي ائٌ  لإوخاج  ا ف كٌل  جيا  وم
 .اجوٌ ا   20166قخصافٌ    ك اءة 

ا  احودد اخا كاوددت قٌاسددات كددل مددن سددائل احكدديش  احددف  فادددل احوطدداق احطثٌضددً  حدد  ٌدد ثي اسددخدف -0
ض قٌاسدات احكديش ي  احدف  ثدل ثاحوس  احمدخل   خأثٌيا  عكسٌا  على ثض احضيةٌ  حخقطٌي اح ث  

 يفع  حى خ سن فً يفاء اح ٌ اوات.
كمصددفي  ا  احودد اخا احضيةددٌ  حخقطٌددي اح ثدد  سدخدف  عم مدا  ف وددم ٌمكددن احقدد ل يوددم ٌمكددن 

سدخدفا  وسدث   ثي خٌوً فً الأعلا  احميكزة احمسخدفم  فً خسمٌن احضج ل احجام سً.  قف  جدف ين 
% مددن ثددي خٌن احضلدد  احميكددز ثددف   مددن 05حخغطددى    مددن احودد اخا احضيةددٌ  حخقطٌددي اح ثدد% 12

يخ دار مضداملات هةد   يفع  حدذ  حدى خ سدن   افٌدفثي خٌن كسد  احصد ٌا  جدزء مدن ثي خودً احجل خ
يخ دار  زٌدافة مضدفل احومد  احٌد مً مدن  احميكثات احغ ائٌ   زٌافة احقٌم  احغ ائٌ  الأمي اح ي يفع  حدى 

قخصدافٌ  ف ن يع يثدي عكسدً ح د ا احمودخا علدى ثضدض اءة الإخكاحٌ  احخغ ٌ   خ سن احك ود اض فً  
 قٌاسات احكيش ي  احف .
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