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Table 1- Ingredients and chemical composition of experimental diets (1 to 21 days)

(Ao y3) alSliizo 53
Components (%)

(4aL3) ¥ 055
First treatment
(control)

Yoy
Second
treatment

Yoy 5
Third
treatment

Yog 5
fourth
treatment

Bog)S
Fifth
treatment

SN

Corn

L s’

Soybean meal

S (el Cluls

DDGS

Calcium carbonate

Lgw (95

Soybean oil

Slad ppudS' 62

Di-calcium

phosphate

Salt

o=l

L-Threonine,99

osgsemJ! 62

DL-Methionine,98

L1 g b=l

L-Lysine HC1,78

S dge JoSa'
Mineral supplement!

digaling JoSa'

Vitamin supplement?

58.5

35.2

1.7

1.8

0.35

0.13

0.21

0.22

0.3

0.3

57.6

33.1

3

1.35

1.55

1.81

0.35

0.14

0.21

0.26

0.3

0.3

56.7

31.2

1.8

0.35

0.14

0.24

0.29

0.3

0.3

55.2

29.7

9

1.35

1.32

1.81

0.35

0.14

0.21

0.31

0.3

0.3

52.8

29

12

1.36

1.43

1.81

0.35

0.13

0.2

0.3

0.3

0.3

Calculated analysis
04 duawle LS »

peslsilie B (55l
(p5545 > £ J89ks)
Metabolisable energy
(kcal/kg)

(2059) Pl (592
Crude protein

(%)

(3053) s’
Calcium (%)
(323) (opos B jind
Available P

(%)

(30,2) oignte
Methionine (%)
(32p) 3!

Lysine (%)

2950

21.2

0.92

0.41

0.46

1.01

2950

21.2

0.92

0.41

0.46

1.01

2950

21.2

0.92

0.41

0.46

1.01

2950

21.2

0.92

0.41

0.46

1.01

2950

21.2

0.92

0.41

0.46

1.01

N 1Y gl (ol g doly A oS ol g ¢ dadl o aslg Do v e

*Mineral premix provided per kg of diet: Mn 100 mg; Zn 50 mg; Cu 10 mg; Fe 50 mg; I 1 mg; Se 2 mg.
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'Vitamin premix provided per kg of diet: vitamin A 9000 IU; vitamin E 65 TU; vitamin D 5000 iu; VITAMIN k 80 IU; cyano cobalamin
15 mg; riboflavin 6.6 mg
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Table 2- Ingredients and chemical composition of experimental diets (22 to 42 days)

(S35 ¥ B VY) talofl (slooyen (aliond S 5 9 Sygs linl =Y Jgos

(1uy3) AlSCitzo s3] (10L3) Jsl Lotslojl 09,5 p92 rialejl 09)S Py wh’)l 095 Pl oiulesl 09,8 Ry L;j’qtnﬂ 09,5
Components First experimental Second Third The fourth Fifth
) (group control) experimental experimental experimental experimental
group group group Group
- 63.6 62.1 60.5 57 57.4
;ty;jl:;fl meal 30.6 27.3 24 20.8 17.5
S}gégm o ) 5 10 15 20
oS )8 1.08 11 L1 12 13
Calcium carbonate
éﬁyﬁiﬁn oil 1.59 1.33 1.1 0.84 0.6
Olad oS (62
Dicalcium phosphate 1.84 1.85 1.86 1.87 1.87
gL;Tt& 0.3 0.3 0.3 0.3 0.3
oegiJ
%L-Threonine,99 0.07 0.07 0.08 0.09 0.09
osgeie=Jl g2
%DL-Methionine,98 0.14 0.15 0.15 0.16 0.16
oi=J
%L-Lysine HCI, 78 0.11 0.16 0.21 027 0.32
e Joks 0.25 0.25 0.25 0.25 0.25
Mineral supplement ’ : . . .
el JoSo 0.25 0.5 025 025 02
Vitamin supplement
gililine 0.05 0.05 0.05 0.05 0.05
Calculated analysis
04 duawlo uL.»S)_.
eddoalio B (535
&;ﬁ)bl 'd)fl%) 2930 2950 2950 2950 2950
etabolisable

energy (kcal /kg)
(825) p1 025539 2

Crude protein (%) 185 18.5 18.5 18.5 18.5
(CA‘;f;)IITI;IJi(V) 0.83 0.83 0.83 0.83 0.83

0
(323) (opos B jiud
Available 0.32 0.32 0.32 0.32 0.32
phosphorous (%)
iﬁfﬁfﬁe (%) 0.35 0.35 0.35 0.35 0.35
(LA‘;;:L(G)’(;) 0.92 0.92 0.92 0.92 0.92
0

N s eV hgS gl ¢ Jall o dolg Ae oS paling o Modl o dnlg e e yeling ¢ ol s dnls FO sgl poling Ml e aslg A

oA el sggls 0y pySekS o

Pk ¥ i0mS s 5 oo VA 000l )5 koo /N ioign @05 oo 000 i0dsS S ke ¥ sl )5 o V0 105l sl S koo £17 105350, ) koo
D9 psSidkee Vv 0895 (oS ) eIl )5 e ¥ igedlie Caealing ¢S e VS ganu

35108 ko 1Y ipgstls )5 o ) 1y p S o 00 sl )5 i Ve e )5 o B gy oS koo Vo 15K iggl> oy p)S5LS o

Vitamin premix per kg of diet: vitamin A 9000 IU; vitamin E 65 IU; vitamin D 5000 iu; VITAMIN k 80 IU; cyano cobalamin

15 mg; riboflavin 6.6 mg

*Mineral premix per kg of diet: mn 100 mg; zn 50 mg; cu 10 mg; fe 50 mg; I 1 mg; se 2 mg.
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Table 3- Chemical compounds of distillation of dry wheat

Chemical compounds amounts
gﬁﬁ?ﬁy (%) 7.00
X)Sﬁ“(i):) 476
g;t“f(ﬁ;) ) 8.40
(C/)r:lz Protein (%) 30.52
gfb’éﬁ (%) 4.00
(C/)ar{:fm (%) 0.26
([Ql:):;horus (%) 0.93
S(I:érilllrzu\(‘;)pm) 395

P8 (g pulais s el (slasgusl iy —€ Jga>
Table 4- Distillation wheat amino acid profiles

diol (Lol oo
Amino acids amounts
() oosia-Jl 59 053
DL-Methionine (%)

() o5t 3 0.245
Tryptophan (%)

(1) S jlonsl s 214
Aspartic Acid (%) '

(F) Slils 2 12.83
Glutamic Acid (%)

(F) o 1.79
Serine (%)

(1) copinmg 0.69
Histidine (%)

() o 1.97
Alanine (%)

Tyrosine (%) '

(7) s 2.36
Valine (%)

(1) oVl g 162
Phenylalanine (%) '

(1) gl 1.08
Isoleucine (%)

(1) Codd 237
Leucine (%) '

(F) oz 0.57

Lysine (%)
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2 Mgy e 2D Lis aald 09,5 5 bog,S plw g dald 0g)S
o dlogl BMS! g a sdal o 35 (S59, YV U VY wojl
L Laog,5 ol 5 18 09,5 45 (5o & AP<+/+0) 235 b i
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Table 5- Effect of DDGS on performance of broiler chickens at 1- 21 days of age!

O Ody olB!

Slygs & . .
ooy 5 (o593 035/ p5) ( :/? . /";) @l b cape
°5 i 5o RTE Feed conversion
Treatments BOdégrflght Feed intake e)
(g/b/period) (g/b/period)
Ve by YA B Ve by NN YA B Ve by NN YA B
39 SPAMLAN <9 3% <539 39 <539 37Y 39
l1to10  11to21 days 1to21 1to10  11to lto21 1tol0 1l1to  1to2l
days days days 21 days days days 21 days days
(I a
. ol 229.52 617.22° 846.74*  288.13  870.47 11586 1.2553  1.4103  1.3683
contro
3% 231.11 627.842 847.318  290.04 873.14 1163.18* 1.2549 1.3996 1.3727
6% 228.72 623.61° 841.69® 283.23 871.11 1154.34* 1.2383 1.3879 1.3714
9% 224.19 622.90° 837.51> 281.99 869.87 1151.86* 1.2578 1.3964 1.3753
12% 223.05 620.48b 837.11>  277.12  859.47 1136.59* 1.2424 1.3851 1.3577
SEM 6.37 7.19 19.65 7.12 18.39 4.11 0.032 0.048 0.039
P-value 033 0.048 0047 939 041 005 042 031 052

(P<005) )b gyl gme BMB oo L S it e By )b b Siles 5wy )J\
"Means within same column with different superscripts differ (P<0.05).
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Table 6- Effect of DDGS on performance of broiler chickens at 22- 45 days of age'

() g il () Shgs Syan (5765) Shgs s e
Body weight gain (gr) Feed intake (gr) Feed conversion (gr/gr)
laog,S ya L vy AR £ 5 YA Ya b vy AR £ b YA Ya Ly LY. £ b YA
treatments 55, Sin i) e37% i) Sin Sin Sin i)
22t029 30to37 38to45 22t029 30to37 38to45 22t029 30to37 38to45
days days days days days days days days days
Ls
N ol 576.37 643.76¢ 652.99®  955.23 1240.64  1460.79 1.6573 1.9271 2.2370
contro
5% SBL22 gusgae 656730 95641 124093 146159  1.6455 19214  2.2255
10% 580.71 650.92> 65890  955.41 1241.66  1462.30 1.6452 1.9075 2.2193
15% 579.81 652.31%  669.73*  954.94 1242.87  1465.21 1.6469 1.9053 2.1877
20% 575.27 657.39%  676.59*  950.77 1245.23 1466.38 1.6527 1.8942 2.1673
SEM 30.94 34.69 36.21 39.27 52.48 64.32 0.076 0.098 0312
P value 0.0912 0.0482 0.0463 0.179 0.183 0.0937 0.421 0.532 0.389

"Means within same column with different superscripts differ (P<0.05).
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Table 7- Effect of DDGS on the histology of jejunum broiler chickens in 21 days!

Laog,S puS ki clls  (DDGS)

Treatments Distillation wheat (DDGS)

035y chao s st s o]
Intestinal traits Control 7 6% % 1% Ty P-valtw
o5, 5) 5z 215 890.14  889.54 885.66 885.83 881.01  24.96 0.71
Height of villi (um)

(5R09,540) g S gos

Gt oot o 156.79  156.99 159.11 16034 |1 os 15.8 0.77
oS e | i 5 5.67 5.66 5.56 552 544 0.6 0.85
Height of villi / depth of crypt

(FagsSe) s ebdl o3 6431 64.01 60.11 5037  590.84 1248 0.79
Villi top width (um)

(oa5e) 3z Sloe 02 10612 104.02 103.44 103.00 102,79  14.28 0.92
Villus middle width (um)

(o5,5e) 3 sl 2.0 10833 105.79 103.95 9973 9151  14.01 0.61
Villi end width (um)

(P<005) )b gyl gme BMBS oo L S it e By > )b b Siles 5wy )J\
'Means within same column with different superscripts differ (P<0.05).
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Table 8- Effect of DDGS on the histology of jejunum broiler chickens in 45 days!

Laog S pAS (5l Cluls

Treatments Distillation wheat (DDGS)

03 i ol it gl Jlazs] s
. 0 109 159 209 ) S

Intestinal tract Control 5% 0% 5% 0% SEM P-value

e5,5e) 3 €15 1326.1 13264 1324.71 13215 1321.1  91.95 0.51

Height of villi (um)

(Ragsfee) arf o 2075 22275 223 2311 22375 178 0.87

Crypt depth (um)

oS Gein €5) 6.007 5.95 5.86 581 575 0.64 0.61

Height of villi / depth of crypt

LessSon) 3 bl 2 145 144.5 143.65 142.75 140.00  15.99 0.99

Villi top width (um)

Ues,Sss) 3 (slon 25 200.12 200.01 196.87 19511 19199  16.21 0.92

Middle villi Length (pm)

Lo ) 3 sledl 20 20825  207.25 203.67 20375 199.01 1727  0.065

Villi end width (um)

(P<005) )b gyl gme BMB) oo L S it e By > )b b Skes (5w jo )J\
"Means within same column with different superscripts differ (P<0.05).
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Introduction” Emerging low cost animal feed stock, originating from bioprocessing and food production is

increasing on a global scale. In particular, dried distillers’ grains soluble (DDGS) is a by-product of the ethanol
industry created in the fermentation process of cereal grains starch in dry mill ethanol plants. DDGS is defined as
the product obtained after removal of ethyl alcohol by distillation from the yeast fermentation of a grain or a grain
mixture by condensing and drying at least 75% of the resultant whole stillage by methods employed in the grain
distilling industry. DDGS present a high concentration of energy, protein. Especially with respect to the original
grains. DDGS are mainly obtained from corn, wheat, barley, sorghum and rice, as well as from grain blends. DDGS
could be considered a poultry feed stuff as an alternative source of protein in poultry ration with other protein
source or after dietary supplementation with lysine. The aim of this study is to investigate the effect of different
levels of DDDS on performance and histology of jejunum in broiler chicken in starter, grower and finisher and
analyzed DDGS.

Materials and Methods This experiment was done in 2 periods (first experiment was 1-21 days and second
was 22-42 days). In first experiment 450 multiple Ross 308 broiler chicks were divided randomly into 5
experimental treatments and 6 replicates and second experiment had 5 treatment and 6 replicates and each replicate
was assigned to a pen with 15 birds. Birds had given ad-libitum access to water drinking and diet. The experimental
treatments received a basal diet that was supplemented as follows: control (without DDGS), 3%, 6%, 9% and 12%
DDGS at first experiment and control (without DDGS), 5%, 10%, 15% and 20% DDGS at the second experiment.
Prior to formulating the experimental diets, it was analyzed for dry matter, protein, amino acids, fat, crude fiber,
ash. The amount of feed intake and body weight gain were measured weekly. At 21 and 45 days, 2 birds of each
replicate were killed and intestinal segments removed. Samples (approximately 4 cm) were taken from the
midpoint between the point of entry of the bile duct and Meckel's diverticulum (jejunum) for histology
characteristics. Data were analyzed using GLM procedures of SAS software (SAS, 2006) in a completely
randomized design. Differences between means were tested using Duncan’s test (1995). Differences were
considered significant at P<0.05

Results and Discussion The chemical composition of the DDGS samples was determined at the beginning
period. Crude protein, crude fat crude fiber, lysine and methionine were 30.5, 2.5, 3, 0.31 and 0.15% respectively.
The differences between DDGS in this experiment with the others are depended upon plant species, genotype,
climate, and stage of growth, the kind of soil and storage conditions. The results of the first experiment have shown
that body weight gain increased in broiler fed 3% DDGS and control (847.31, 846.74). Results showed that 3%
levels of DDGS fed to broilers increased body weight gain significantly from 11-21 d (P<0.05). The least body
weight gain and feed intake was belonged to 12% DDGS vs. broilers fed 0, 3 and 6% DDGS from 1-21d. The feed
intake decreased in broilers fed to 12% of DDGS in comparison to control groups and the other treatments. Feed
conversion ratio was not significantly affected by treatments from 1-21 d. There was not any significant difference
between feed conversion ratios in 1-21 day between treatments. There was significant difference (P<0.05) between
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body weight gain in 30-37 days old. The lowest and highest body weight gain observed in birds fed 20% and 5%
DDGS, respectively. There was not any significant difference between feed intake and feed conversion in 22-45
days. Villus height decreased to 881.01 um in 12% containing diets in comparison to the other treatments. Crypt
depth was lowest in control (156.79 pm). Effect of DDGS on the histology of jejunum broiler chickens in 21 and
42 days was not significant. There was a tendency for an increased in crypt depth and decreased in villi height as
dietary DDGS increased from 0 to 20%, however it was not significant.

Conclusion It can be concluded from this study, in first experiment (1-21 d) the dietary treatments containing
3% DDGS shows better performance in comparison to the other treatment. In second experiment (22-45%), 20%
of DDGS was the best treatments for performance.

Key words: Broiler chickens, DDGS, Histology, Performance



