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Extended Abstract

Introduction and Objective: In the poultry industry, the use of agricultural and industrial waste
is one of the economic strategies for providing feed . Corn gluten feed is an industrial waste that
is produced through the wet corn milling process and due to its cheap price, good nutritional value
and availability, can reduce feed production costs and provide part of the energy and protein
required by poultry.

Material and Methods: This experiment was performed with 320 on-d-old male Ross 308 broiler
chickens in a completely randomized design with 2x4 factorial arrangement including four levels
of corn gluten feed (0, 12, 24, 36%) and two levels of multi enzyme (0 and 0.07%) was performed.
For each experimental treatment, four replications containing 10 birds were assigned. During the
experiment, feed intake and body weight were measured periodically. At the end of the
experiment, two birds were selected from each replicate and their carcass characteristics were
examined after slaughter. Nutrient digestibility was also assessed by sampling feces at 21 days of
age. At 21 and 42 days of age, two chicks were selected based on the average body weight of each
replicate and blood was drawn from their wing vein.

Results: The rations containing 36% level of corn gluten feed had more feed consumption in the
growth period, as well as the lowest weight gain and the highest food conversion ratio in the initial
periods, growth and the entire rearing period, compared to other levels of corn gluten feed
consumption (p<0.05). The average weight gain and feed conversion ratio improved in treatments
containing enzymes in the initial and growth periods. Birds containing enzyme levels without
corn gluten feed had the highest weight gain and the lowest food conversion ratio in the entire
rearing period compared to other treatments (p<0.05). Addition of enzyme to the diet containing
36% of corn gluten feed increased the relative weight of liver and bursa of Fabricius compared to
diets without enzyme (p<0.05). Addition of enzyme also decreased fat in the ventricular cavity
(p<0.05). The use of 36% level of corn gluten feed in the diet improved the digestibility of crude
fat compared to zero and 12% levels of corn gluten feed in the diet. Addition of enzyme to the
diet improved the digestibility of crude protein (p<0.05). At the age of 21 days, treatments
containing a mixture of 12 or 24% corn gluten feed and enzyme in the diet caused a decrease in
the concentration of triglyceride and very low density lipoprotein compared to the levels
containing 12 and 24 percent corn gluten feed. Also, by adding enzyme to the diet, blood glucose
concentration increased significantly.

Conclusion: In general, the results showed that by supplementation multienzyme in, corn gluten
feed up to 36% can be used in the diet of broilers without negative effect on growth performance.
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Table 1. Ingredients and chemical composition of experimental diets in starter, grower and finisher periods
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1- Contained per kilogram of vitamin supplement: vitamin A, 10,000 1U; vitamin E, 121 IU; vitamin D3, 2,300 1U; vitamin K, 2 mg; vitamine Be, 4 mg;
vitamin Bi2, 0.02 mg; cholin choloride, 840 mg; riboflavin, 4 mg; folic acid, 1 mg; biotin, 0.03 mg.
2- Contained per kilogram of mineral supplement: iodine, 3 mg; copper, 4 mg; manganese, 60 mg; selenite, 0.1 mg; Ethoxyquin, 0.125 mg; ferrous, 50

mg.
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Table 1. Effect of corn gluten feed and multienzyme on growth performance of broiler chicks

(p51p5) i Jas (o 4292p5) js LI (3 e252p5) Bpae S1yg
Feed conversion ratio (g/g) Weight gain (g/chicken/day) Feed intake (g/chicken/day)

K Stk Ay o3t 5 Skt Ay ot 5 Stk by ot kel Il
Totla Finisher Grower Strter Totla Finisher Grower Strter Totla Finisher Grower Strter Main effects
(V-¥V) (Yo-¥Y) (VV-Y¥) ("=V+) (V-¥Y) (va-¥v) (VV-Y¥) ("=V+) (V-¥Y) (Ya-¥v) (VV=Y¥) (O=V+)

(1-42) (25-42) (11-24) (1-10) (1-42) (25-42) (11-24) (1-10) (1-42) (25-42) (11-24) (1-10)
S5 398 STy o
Corn gluten feed level
1.64° 1.85° 1.43° 1.21° 63.15% 80.62 68.40% 24.26% 104.23 149.43 98.91° 29.62 é";‘rco

1.66° 1.86° 1.b46? 1.27° 62.39° 79.98 67.91° 23.07° 104.32 149.55 99.36% 29.47 A‘fz)"o/w

0
1.66° 1.87° 1.46° 1.27° 62.35° 81.02 67.90° 22.77° 104.34 152.19 99.61% 29.21 "‘;ﬁ;\c
0
1.68% 1.88? 1.48° 1.322 61.81° 79.33 67.46° 21.85¢ 104.16 149.44 100.25° 29.25 *‘;é’l;;
(]
0.0250 0.0132 0.0166 0.0419 0.5511 0.7446 0.3819 0.9979 0.1587 1.359 0.5459 0.1951 SEM
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.2163 0.0012 <0.0001 0.7806 0.1907 0.0495 0.3381 J)EL{;;‘I’UEJ““
w3l g
Enzyme levelll
1.672 1.872 1.46% 1.282 62.09° 80.22 67.64° 22.66° 104.30 150.69 99.74 29.21 zf;‘r‘(’)
1.65b 1.85° 1.45° 1.25° 62.76% 80.25 68.20% 23.312 104.22 149.62 99.31 29.56 *3)57’0//'\’
. (]
0.0122 0.0117 0.0127 0.0158 0.4737 0.0193 0.3984 0.4636 0.1204 0.7603 0.3031 0.2430 SEM
<0.0001 0.0001 0.0001 0.0009 <0.0001 0.9631 0.0005 <0.0001 0.5707 0.3091 0.1830 0.0669 d)lgu\j;;'ugh‘“
Do 31
Pl X3 (s S|hs
Interaction effect of
Corn gluten feed x Enzyme
1.649 1.85 1.44 1.22 62.87° 80.38 68.13 23.82 103.92 149.41 98.85 29.27 0 0
1.67% 1.87 1.46 1.27 62.23° 79.80 67.83 22.82 104.34 149.66 99.73 29.25 0 12
1.67° 1.87 1.47 1.28 62.18° 82.10 67.71 22.60 104.71 154.56 99.94 29.17 0 24
1.70% 1.89 1.49 1.34 61.07¢ 78.60 66.88 21.40 104.40 149.14 100.45 29.17 0 36
1.63° 1.84 1.43 1.20 63.42% 80.85 68.67 24.70 104.19 149.46 98.97 29.97 0.07 0
1.66° 1.86 1.45 1.27 62.55¢ 80.16 67.99 23.32 104.11 149.45 99.00 29.70 0.07 12
1.66° 1.86 1.45 1.26 62.53 79.94 68.10 22.95 103.97 149.81 99.28 29.25 0.07 24
1.67% 1.86 1.46 1.29 62.54¢ 80.05 68.05 22.30 104.43 149.74 99.99 29.32 0.07 36
0.0074 0.0063 0.0050 0.0111 0.3837 1.08 0.3033 0.1936 0.3049 1.745 0.2706 0.2032 SEM
0.0281 0.2387 0.2699 0.1499 0.0034 0.1892 0.1007 0.3648 0.2448 0.2607 0.7729 0.5931 ol sine s

P-value
0Sle 3,18kl (gllad ISEM L (P<+/+0) cunla Silo (oo o sime W] \ by (giuw yo Slas] g9y iglitio 89> 3529 18,0

ab: Means in each column with different superscripts are significantly different (P <0.05). SEM: Standard error of the means.

9 2 e #9080 oo § KED gEe | K sopslor serbefio (ow it we i e €

TN (67 erort (e encor e ol 6 o T F o


http://dx.doi.org/10.61186/rap.14.40.1
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.40.1.4
https://rap.sanru.ac.ir/article-1-1301-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-01 ]

[ DOR: 20.1001.1.22518622.1402.14.40.1.4 ]

[ DOI: 10.61186/rap.14.40.1 ]

oljcs plie dual 938 oLl oo ( IS, yguaie (29l Loyle
VEY bl ¥+ 0jladds /o2, Jlo (o Slides slouing

ol e 35l Qi ORIBI L &S 0,80 JE (55l
OIS O Rdmgh (IT) 23,50 033 (a2 g0k
)’I oslazwl ‘J9l>ml3 fl& Ul LS‘)") L;lmo)ﬁ? 2 .\3.)){
sl & ol con g ol (f1uSd Co @il (slagy 5]
295 Sodgy ) Sgngn g Sl dwl Al g osls
P ledsel 5 o slasl colo jl Sligngy 2sd
Ol s 5 gy g Oliel 5 WS (0 S5l S
S5 gie lped Loy GgreliansT (I3l 5 JgSIS
Olie Ll 4 e ol 93 o I g e drg>
L oS sloasgs w0y Ui (YF) 248 0 adY > oy
(S ey A 20> BAb 435 3l Fge 59l (slmo e
Sloa g b duglio > (65108 oS (oy3 o) Lol caiisly
SRl sl STy @ Gl > o) lSe B pogan
OIS olRimeg (V) Sl v s ISl b
b ogmm b oy A g A (o (jg W25
d)S B @ g iz golaw 1S Cod (gl e
g Spae GLIEIL (Jad O)jgod 45 ()9 S5k
e gy I3V ) S8l Ll bbar g 0y ) @
iy o oy sl Co gy IMS] dddy sl (Sow 1S
g S il Lol sla ol » lo Saewdlgul aSus
AL 4S5 S 6 pogadar (5 i g

¥3)

Y Olwogas

2o 4 mplidse 938l &) g St i
o3> (L5 (¥) Joo 53 (dsS sladage adY Sluogad
00 9 M o 0jg (S YV ow 2 Cul oad
Tohe it Sl 50 cod (1dsS slade g ogaun plb
0y 85 B oy 3 mpl 9 ) (gl St il
Omed 9 3 9 ©)3 (iglS Sy 136 jlas )3 A8 oo
duwlio 13 w3l g @ 58 Slysd noyd Y8 (g5 Hlas
185 0> S Sy hoys Y5 4 1Y sgls cslnyles |
s 2 0 (oemd (39 8l Gl )l tme pgbos 23]
Jlos b duslis (3l g 5 L) €55 (598 Sy 8o p VT
s 039 92 FYL ©)d (FelS Shgd 203 W IS (55>
Shgd 20> V¥ 9 W (s> zobaw 3 (g b ()92
Shgd 20> ¥ o opizman g (w3l 286) &5 o5gls
33 ol Sy 86 jla L anglie )3 il 5 )3 (g5
8L a3l 2l 4 )3 (glS STy ¥F ol pdaw
OBy (a oji> 02 (ol (g 03 4 w3l (2959
(p<e/+0) ol

oS 3yl cillas (FY) s 5 ol gults L lnassly oy
JB asY Jold 2555 sladr g adY (glial 65,8 )18
3l Shgs ilises ol 15b o Al 5 () b e
Oyl 45 ligdse dlgo cuigy 9 (6551 855 )15 @)
b Cod b oy Moy Ly abY CuS 5oy Sl

S50 ¥ o > (B slade g 48Y Sluoguad w3l Do 9 0,0 (59l Shygs 31T Jgas
Table 3. Effect of corn gluten feed and multienzyme on carcass characteristics of broilers at 42 days of age

g ey Jeoyd Jeoyd Juoyd Juoyd Jeoyd ey Joyd Jeoyd Jeoyd .
% (5 s, o 04 el @yl
H g2 s Sl b wel maS wohSwe  PREROR el eil, ey ;
Bursa of : ) - Abdominal b Main effects
Fabricius Pancreas Spleen Heart Liver Gizzard fat pad Thigh  Breast Carcass
253 5385 STy s
Corn gluten feed level
0.08 0.18 0.10 0.47 214 1.16 1.24 29.72 38.76 69.03 Zero o
0.11 0.17 0.09 0.43 1.88 1.31 1.40 27.79 37.45 68.55 12% oY
0.11 0.18 0.10 0.44 215 1.32 1.47 28.41 38.77 69.03 24% sopYY
0.09 0.17 0.11 0.48 2.08 1.26 1.42 28.79 38.25 67.72 36 % Jop¥F
0.0068 0.0029 0.0043 0.0125  0.0636 0.0357 0.0495 0.1689  0.6233 0.6223 SEM
0.1856 0.3445 0.0854  0.2379  0.1027 0.1613 0.2219 0.2219  0.0898  0.6962 d)}';f\f);u%“‘””
w5 o
Enzyme levelll
0.09 0.17 0.10 0.46 2.01 1.28 1.50* 28.61 38.19 68.31 Zero  yao
0.10 0.17 0.10 0.44 211 1.25 1.26° 28.75 38.42 68.86 0.07% sopd «/-¥
0.0046 0.0013 0.0039 0.0098  0.0510 0.0194 0.1193 0.0990 0.1614 0.3897 SEM
0.4883 0.6015 0.1633 0.3373  0.2356 0.4645 0.0059 0.7887  0.7885 0.5423 d)gt\igl‘ugh“’
Jlize 1
w3l X iels Sl
Interaction effect of
Corn gluten feed x
Enzyme
0.06° 0.18 0.10 0.51 2.31* 1.23 1.38 29.43 38.51 69.69 0
0.13* 0.17 0.08 0.44 1.72¢ 131 151 28.49 38.07 67.04 0 12
0.12* 0.18 0.10 0.45 2.15%® 141 1.60 27.80 38.83 68.86 0 24
0.08° 0.16 0.10 0.46 1.87* 1.19 1.52 28.71 37.36 67.63 0 36
0.10® 0.17 0.10 0.43 1.97%¢ 1.09 1.10 30.02 39.01 68.38 0.07 0
0.10® 0.16 0.10 0.42 2.04%%¢ 131 1.30 27.10 36.83 70.06 0.07 12
0.09® 0.17 0.10 0.44 2.16® 1.24 1.34 29.2 38.71 69.20 0.07 24
0.12* 0.17 0.12 0.50 2.28° 1.34 131 28.86 39.14 67.80 0.07 36
0.0115 0.0030 0.0035 0.0122  0.0858 0.0370 0.0079 0.7858  0.8888 1.274 SEM
0.0152 0.2938 0.2477 0.2477  0.0162 0.1376 0.9886 0.3483  0.6480 0.4010 d)élﬁgh“’

5eke 3)lkiwl (gl [SEM L (P<+/+0) Canla 1 Ske lio jl3 pize OMB] [ Sily gty dlas] (g9 Wil gy 39>9:0,0

Y (59 5 gdopd s ) jg 5l (ghuo )

ab¢ Means in each column with different superscripts are significantly different (P <0.05). SEM: Standard error of the means.

*: as percentage of live weight, **: as percentage of carcass weight.
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Table 4. Effect of corn gluten feed and multienzyme on digestibility of broilers at 42 days of age

rwl> > rwl> B ‘_j odle S odle ‘_;.wl CJI)JI
Crude fiber Crude protein Organic matter Dry matter Main effects
S 55 STy o
Corn gluten feed level
69.28° 67.60 65.84 76.96 Zero  yao
70.39%¢ 67.40 67.95 77.21 12%  sop Y
71.57% 67.39 67.76 77.69 24%  sopYY
72.17° 67.01 67.55 77.43 6%  sopYr
0.9178 0.1737 0.4834 0.2201 SEM
0.0083 0.8905 0.0657 0.5057 obsine o
P-Value
w5l o
Enzyme levelll
70.46 66.46° 66.70 77.27 Zer0  jao
71.19 68.24° 67.85 77.37 007%  sop +/+Y
0.3622 0.8905 0.5768 0.0530 SEM
0.1483 0.0111 0.0538 0.7607 S bosixe o
P-value
Sl gl
23l X3 iglS S8
Interaction effect of
Corn gluten feed x Enzyme
67.14 77.92 65.16 69.08 0 0
66.86 77.11 67.67 69.82 0 12
65.93 77.54 67.09 71.25 0 24
65.90 77.50 66.89 71.71 0 36
67.65 77.00 66.53 69.48 0.07 0
68.35 77.31 68.23 70.77 0.07 12
68.86 77.84 68.43 71.89 0.07 24
68.11 77.35 68.12 72.63 0.07 36
0.1313 0.5147 0.0990 0.0961 SEM
0.9665 0.4798 0.9265 0.9675 O
P-value

2 0lee )|kl (glad [SEM L (P<+/+8) Canlr 5:5ke ylee o gixe SISl (gt yo dlasl (g9 wolite (g 925120
ab Means in each column with different superscripts are significantly different (P <0.05). SEM: Standard error of the means.
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Table 5. Effect of corn gluten feed and multienzyme on blood parameters concentration (mg/dl) of broilers at the age of 21 and 42 days

SN SSisy ¥ Sl il
Day 42 Day 21 Main effects
3y puelS 59 JylS 45 S yeelSis JpyiedS S5
VLDL LDL HDL Triglycerides Cholesterol Glucose VLDL LDL HDL Triglycerides Cholesterol Glucose
&35 S STyt gdaw
Corn gluten feed level
15.45 61.98 51.36 71.25 124.50 230.25 25.55 50.55% 54.63° 127.75 129.62 238.62 2‘::(’)
16.15 64.06 46.39 80.75 126.62 224.37 25.30 45.37° 59.942 126.50 130.62 240.62 ““1’2)1/\"
0
15.57 67.29 47.40 77.75 130.62 229.12 25.32 52.87% 54.42° 127.87 133.37 235.87 '\"2"{‘;/\"5
0
15.75 64.19 48.55 78.75 132.0 228.25 25.77 46.94° 59.782 128.87 132.50 237.12 '\";é"o/‘v;
0
0.1524 1.093 1.073 0.7737 1.738 1.27 0.1111 1.702 1.540 0.4866 0.8558 1.022 SEM
0.8046 0.1949 0.3941 0.7969 0.0979 0.6493 0.7465 0.0081 0.0039 0.7878 0.5430 0.1113 d):jf/‘;‘l’u%"“”
).&AO
Zero
16.08 65.64 47.78 80.43 130.50 224.18° 26.02° 49.12 58.66° 130.122 133.37 235.81° “\‘1’2)30/“
0
15.37 63.12 49.06 76.81 126.37 231.81° 24.95° 48.75 55.73° 125.37° 129.68 240.31° ““;ﬁ;‘:
0
0.3561 1.264 0.6395 1.812 1.985 3.813 0.5373 0.1811 1.467 2.375 1.843 2.25 A‘;é"o/‘v;
0
0.1931 0.1453 0.5496 0.1850 0.0816 0.0355 0.0049 0.8140 0.0308 0.0079 0.0777 0.0031 SEM
Do 51
il X003 (5glS STygs
Interaction effect of
Corn gluten feed x Enzyme
15.80 61.19 49.10 79.00 125.00 231.50 24.80% 47.15% 58.04% 124.0¢ 127.75 235.50 0 0
16.10 65.19 48.21 80.50 129.50 219.00 26.50% 45.57¢ 63.422 132.50° 135.50 236.25 0 12
16.30 69.05 46.65 81.50 132.00 225.25 26.707 57.972 52.32° 133.50? 137.50 234.75 0 24
16.15 67.16 47.18 80.75 135.50 221.00 26.10° 45.78° 60.86% 130.50® 132.75 236.75 0 36
15.10 62.78 53.62 75.50 124.00 229.00 26.30% 53.96% 51.23° 131.50? 131.50 241.75 0.07 0
16.20 62.93 44,57 81.00 123.75 229.75 24.10° 45.18° 56.47% 120.50° 125.75 245.00 0.07 12
14.85 65.35 48.16 74.00 129.25 233.00 23.95¢ 47.77% 56.52b¢ 122.25¢ 129.25 237.00 0.07 24
15.35 61.23 49.91 76.75 128.50 235.50 25.45%¢ 48.10% 58.69ab 127.25%¢ 132.25 237.50 0.07 36
0.1588 0.7838 0.8757 0.8187 0.6855 1.823 0.4866 1.799 1.312 2.269 1.601 0.9156 SEM
0.7848 0.4696 0.5667 0.7681 0.7787 0.3549 0.0008 0.0049 0.0158 0.0009 0.0786 0.1771 d’gﬂjf‘”

abe Means in each column with different superscripts are significantly different (P <0.05). SEM: Standard error of the means.
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