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Introduction It is advantageous to include as many ingredients as possible when formulating a diet for broiler
chickens, because the supplementary nature of nutrients in different feedstuffs promotes the reduction of nutrient
variation. The results of some experiments have shown that diet uniformity, through variance reduction for nutrients,
improves broiler performance. In addition, lower variability of nutrients reduces the possibility of nutrient wastage.
Also, in practical feed formulation when using of cheaper feed ingredients such as canola meal (CM) or poultry by-
product meal (PBM) instead of more expensive ingredients such as soybean meal (SBM) in such a way that inclusion
of them didn’t result in a lower production and quality indices thus they may result in a lower feed costs and higher
economic benefit for producer. Both CM and PBM are good sources of protein for broilers and less expensive than
SBM. Canola meal is a worthful feed ingredient and according to climatic condition and type of processing contains
36-39% crude protein. It may consider as a good source of calcium, phosphorus, magnesium, manganese, zinc, and
iron as well as relatively good source of methionine and lysine. Poultry by product meal can be used in poultry ration
up to 6% of total feed if sanitary operations is observed. High levels of fat, moisture and feather contents are main
drawbacks of PBM in the poultry rations. However, if PBM mixed with CM that has low levels of fat and moisture, a
proteinous mixture will result with similar CP level to SBM and longer storage potential. Both CM and PBM have
lower nutrient digestibility as crude protein, fats and trace minerals because of phytate and NSP and dietary exogenous
enzymes may improve digestibility of nutrients. The results of some researches showed that Kemin multi-enzyme
supplementation improved broiler performance or carcass characters. This research is carried out for study effect of
different substitution of a proteinous mixture composed of CM and PBM (65%:35%) with SBM with Kemin WP
multi-enzyme supplementation on production and economic performances of broiler chickens.

Materials and Methods This experiment was conducted in a factorial arrangement 4x2 (4 levels of proteinous
mixture replaced with SBM: 0, 25, 50 and 75%x2 levels of Kemin WP multi-enzyme supplementation: 0 and
250mg/kg diet) with 8 treatments, 4 replicates of 12 pieces of Rossses Strain broiler chicks of either sex reared on
1x1.25m floor pens in a completely randomized design. Proteinous mixture was made by proper mixing of CM and
PBM (65%:35). During experimental period chickens were received mash diet according to Rosszes feed specification
booklet (2014) for as hatched broilers. Feed and water were prepared for broilers ad-libitum. Body weight, feed intake,
feed conversion ratio (FCR), production index, feed cost to gain (Rials/kg), and monetary returns (Rials/bird) were
measured or calculated at different phases of growth period. At the end of growth period (42 days of age) one bird
similar in body weight to average weight of each replicate was selected and sacrificed for carcass character
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measurements. Collected data were subjected to analysis of variance by ANOVA procedure of SAS;pesSoftware.
Treatment means were separated using Duncan multiple range test at 0.05 significant level.

Results and Discussion At shorter growth period of 1-24 days, there was a significant interaction between dietary
multi-enzyme supplementation and different substitution levels of protein mixture and SBM on body weight and FCR.
As, in diets without multi-enzyme supplement,75% substitution of protein mixture with SBM significantly resulted in
the most decrease in body weight and increase in FCR however, in diets with enzyme supplement 50 and 75%
substitution levels of protein mixture with SBM resulted in a non-significant difference in body weight and FCR of
chickens. It is reported that commercial multi-enzymes in broiler diets resulted in an increase in body weight and
decrease in FCR. Also, there are some evidences that the mean retention time of digesta in different parts as well as
whole digestive tracts of broilers in diets with CM was significantly less than SBM diets and this may be the cause of
decrease in digestion and absorption of nutrients in diets with CM. It is reported that the use of more than 6% poultry
offal meal in broiler diet resulted in a lower production performance and higher FCR and the causes of these
phenomena should be searched in lower quality and palatability of poultry offal meal with higher level usage in the
diet. Protein mixture substituted with SBM resulted in the lower feed cost to gain. However, diets with 50 and 75%
substitution levels resulted in a significant decrease in MR compared with 0 and 25% substitution levels. Different
substitution levels of protein mixture with SBM had no significant effect on carcass characters, however, dietary
multi-enzyme supplementation resulted in a significant higher abdominal fat percentage. Similar to these results, it is
reported that multi-enzyme supplementation resulted in higher abdominal fat percentages in broiler chickens. The
lipase content in multi-enzyme may cause increase in digestion, absorption and deposition of fat in the body.

Conclusion This study results showed that 25% dietary protein mixture substitution with SBM in the broiler diet
did not show significant negative impact on economic performance of broiler chickens and could potentially be used
as a substitute for more expensive soybean meal protein. Also, the use of multi-enzyme supplementation in the diet
restricted to the age of chickens and the quality of protein source. As considering lower growth period of 24 days and
75% substitution levels of protein mixture with SBM multi enzyme supplement may result in a better FCR. However,
for production of broilers with 42 days of age multi-enzyme supplementation in the diet had no significant positive
effect on broiler performance and its economic traits.
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Diet without enzyme supplement and with 75 % substitution of protein mixture with soy bean meal
N Ly Allai€ Ly (g g Jaslie (3 3Bla 052 5 o 31 JaSa (51 )30
Diet with enzyme supplement and without substitution of protein mixture with soy bean meal
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Diet with enzyme supplement and with 50 % substitution of protein mixture with soy bean meal
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Diet with enzyme supplement and with 75 % substitution of protein mixture with soy bean meal

(5590 V= V) il Al jo 3 b opx (olbowd CuS 5 5 (oiulol slooys ~F Jogua
Table 2- Experimental diets and chemical composition of diets at starter phase (1-10 days)

. sl
(7) ialefl G 0> S 5 o
Experimental diets Treatments
iti 0,

Composition (%) 1 2 3 4 5 6 7 8
S 4878
Comn 48.80 50.03 51.23 52.44 50.01 51.21 52.42
g s 4156 31.03 20.64 10.25 41.56 31.03 2064 1025
Soybean Meal
L’L’s”f' ]991.7“’ 0 10.40 20.65 30.90 0 10.40 20.65 30.90
Protein Mixture
by 059 4.95 436 3.79 3.21 4.95 436 3.79 3.21
Soy Qil
Slid oS (53 1.76 1.47 1.18 0.89 1.76 1.47 1.18 0.89
Dicalcium Phosphate
Sal S 1.16 1.00 0.85 0.69 1.16 1.00 0.85 0.69
Limestone
?aft' 0.45 0.41 0.37 0.34 0.45 0.41 0.37 0.34
omgieJl g2
DL -Methionine 0.39 0.34 0.30 0.25 0.39 0.34 0.30 0.25
LSy Y-l
L-Lysine 0.21 0.24 0.28 0.32 0.21 0.24 0.28 0.32
Hydrochloride
syl . 0.12 0.12 0.11 0.11 0.12 0.12 0.11 0.11
L-Threonine
Yo -
‘-’_‘*‘Ati? J . 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin Premix®
Yo <
xe . 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Mineral Premix? )
(J2393M53) 590008 58" 51
Diclazuril (Anti- 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
coccidiosis)
Vitamin Ds 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Supplement®
TS w3

= 0 0 0 0 0.025 0.025 0.025 0.025
Kemin Enzyme*
< 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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! Every 2.5kg of vitamin supplements included: Vitamin A: 9000000 international units, vitamin D3: 2000000 international units,

vitamin E: 18,000 mg, vitamin K: 2000 mg, vitamin B1: 1750 mg, B2: 6600 mg, Niacin: 30,000 mg, Pantothenic Acid: 10,000 mg,

Vitamin Bes: 3000 International units, Vitamin Bg: 9,900,000, Vitamin Bi2: 15mg, Biotin: 100 mg, Choline Chloride: 500,000 mg

and Antioxidant: 100 mg.

2 Every 2.5kg of mineral supplements included: Manganese oxide: 99000 mg Mn, 50,000 mg Fe, 16,000 mg Cu, 80 mg Se, 640 mg

| and 66000 mg Zn.

3 Each Kg Vitamin D3 premix included 5000000 IU Vitamin D3 and 400 mg Anti-oxidant

4Multi-Enzyme used in the diet (Kemin WP) had: 2,000,000 units/kg phytase, 2,000, units/kg lipase, 20,000,000 units/kg xylanase,

3,000,000 units/kg beta-glucanase, 5,000,000 unlts/kg cellulase complex, 2, OOO 000 units/kg alpha amylase 2,000,000 units/kg
rotease.

The cost of feed ingredients were based on local prices at the start of experiment (January 2018) in Rials/Kg. Corn: 8000, Soybean
meal: 14500, Protein mixture: 9650, Soy Oil: 31000, Di-calcium phosphate: 22000, Common Salt: 1500, Minerals premix: 57000,
Vitamin premix: 57000, DL-methionine: 165000, L-Lys: 65000, L-threonine: 85000 Limestone: 750, Vitamin D3: 15000,
Diclazuril: 150,000 and Multi-Enzyme: 300000.
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Table 3- Experimental diets and chemical composition of diets at grower phase (11-24 days)

o Treatments
A uu’if.h:j‘ s oxr S § o, lass
Experimental diets
Composition (%
P (%) 1 2 3 4 5 6 7 8

&y

com 52.04 53.15 54.25 55.35 52.02 53.13 54.23 55.33
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AT 37.83 28.26 18.79 9.31 37.83 28.26 18.79 9.31
Soybean Meal
'“;W”J b}t.m 0 9.45 18.80 28.15 0 9.45 18.80 28.15
Protein Mixture
by 0E9) 5.92 5.39 4.87 4.34 5.92 5.39 4.87 4.34
Soy Qil
AW POV
s e 53 1.56 1.29 1.03 0.77 1.56 1.29 1.03 0.77
Dicalcium Phosphate
Sal &K
. S 1.07 0.92 0.78 0.64 1.07 0.92 0.78 0.64
Limestone
;ZTI 0.42 0.39 0.35 0.32 0.42 0.39 0.35 0.32
osgie=Jl
DL -Methionine 0.34 0.29 0.25 0.20 0.34 0.29 0.25 0.20
L9, Y-l
L-Lysine Hydrochloride 0.14 0.18 0.21 0.25 0.14 0.18 0.21 0.25
e ed = |l
odgrd 0.08 0.08 0.07 0.07 0.08 0.08 0.07 0.07
L-Threonine
Vel JoSa 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin Premix1
v
‘fm Jose . 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Mineral Premix2
(J29iMS3) oS oS (i
Diclazuril (Anti-coccidiosis) 005 0 005005005 005005 005
D3 (ueling JoSo
Vitamin D3 Supplement® 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
¥ . i
oef . 0 0 0 0 0025 0025 0025 0025
Kemin Enzyme
g:fm 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
obd dule plend GluS 5
Calculated Chemical
Compositions
(PS5 5kS1 6 Y 5LS) pudglio L6 (5551
Metabolizable Energy( kcal/kg) 3100 3100 3100 3100 3100 3100 3100 3100
(303 P& (g
Crude Protein (%) 21.5 215 215 215 215 215 215 215
(M).A)‘ﬁ}") 1.29 1.29 1.29 1.29 1.29 1.29 1.44 1.44
Lysine (%)
(253 pfimsan +(ysguio
Methionine+ Cysteine (%) 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
(12)3) g 5
Threonine (%) 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
(2222) el 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Calcium (%)
(323) o y> B yand
A A4 A4 4 4 4 4 4 4
Available Phosphorus (%) 043 043 043 043 0.43 043 043 0.43
o & b)) Caods
(p,55ks7 L) M 12920 12250 11600 10940 12995 12325 11675 11015
Feed cost (Rails/ Kg)®
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! Every 2.5kg of vitamin supplements included: Vitamin A: 9000000 international units, V|tam|n D3 2000000 international unlts
vitamin E: 18,000 mg, vitamin K: 2000 mg, vitamin Bi1: 1750 mg, B2: 6600 mg, Niacin: 30,000 mg, Pantothenic Acid: 10,000 mg,
Vitamin Be: 3000 International units, Vitamin Bo: 9,900,000, Vitamin Bi12: 15mg, Biotin: 100 mg, Choline Chloride: 500,000 mg and
Antioxidant: 100 mg.

2 Every 2.5kg of mineral supplements included: Manganese oxide: 99000 mg Mn, 50,000 mg Fe, 16,000 mg Cu, 80 mg Se, 640 mg |
and 66000 mg Zn.

3 Each Kg Vitamin Dz premix included 5000000 IU Vitamin Dz and 400 mg Anti-oxidant

4Multi-Enzyme used in the diet (Kemin WP) had: 2,000,000 units/kg phytase, 2,000, units/kg lipase, 20,000,000 units/kg xylanase,
3,000,000 units/kg beta-glucanase, 5,000,000 unlts/kg cellulase complex, 2000 000 units/kg alpha amylase 2,000,000 units/kg
protease.

5 The cost of feed ingredients were based on local prices at the start of experiment (January 2018) in Rials/Kg. Corn: 8000, Soybean
meal: 14500, Protein mixture: 9650, Soy Oil: 31000, Di-calcium phosphate: 22000, Common Salt: 1500, Minerals premix: 57000,
Vitamin premix: 57000, DL-methionine: 165000, L-Lys: 65000, L-threonine: 85000 Limestone: 750, Vitamin D3: 15000, Diclazuril:
150,000 and Multi-Enzyme: 300000.
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Table 4- Experimental diets and chemical composition of diets at finisher phase (25-42 days)

o Treatments

(/)ﬂu}ldb°)¢?%ﬁs)s 1 oo
. . )

Experimental diets

Composition (%

P (%) 1 2 3 4 5 6 7 8
é(’;m 57.23 58.17 59.12 60.06 5721 5815 59.10 60.04
bgws dlloiS’

RS 32.35 2418 1607 802 3235 2418 1607 8.02
Soybean Meal

s

g byl 0 8.06  16.07 24.02 0 8.06  16.07 24.02
Protein Mixture

by 0%5) 6.52 6.07 5.62 5.17 6.52 6.07 5.62 5.17
Soy Qil

Slond S 03 1.40 117 095 072 140 117 095  0.72
chgIC|um Phosphate

Sl S 0.99 0.87 0.74 0.62 0.99 0.87 074 062
Limestone

S

Salt 0.39 0.37 0.34 0.31 0.39 0.37 034 031
ol 3 0.31 0.27 0.23 0.19 0.31 0.27 023 019
DL-Methionine

Ll g,e cp Y-

L-Lysine Hydroshloride 0.15 0.18 0.21 0.24 0.15 0.18 021 024
ofidl 0.06 0.06 0.05 0.05 0.06 0.06 0.05 0.05
L-Threonine

Vrnleg JoSa 0.25 025 025 025 025 025 025 025
Vitamin Premix1

Vigae JoSe 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Mineral Premix2

M) joptonS’sS
(Jusihed) sy S 0.05 005 005 005 005 005 005
Diclazuril (Anti-coccidiosis)

Da cpaliny JoSie

i 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Vitamin D3 Supplement®

TomeS w3

e . 0 0 0 0 0025 0.025 0.025 0.025
Kemin Enzyme

& 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Sum
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Calculated Chemical Compositions

(F’s’l”f/‘s.’n;’l;) redlylbe S 3 3200 3200 3200 3200 3200 3200 3200 3200
Metabolizable Energy( kcal/kg)

(32y3) B gy
Crude Protein (%) 19.5 19.5 19.5 19.5 19.5 19.5 19.5 19.5
(22,3)025 091 116 116 116 116 116 116 116
Lysine (%)
(5222) (o +0ea 091 091 091 091 091 091 091 091
Methionine+ Cysteine (%)
(22)3) g
Threonine (%) 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78
(M)b) i 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Calcium (%)
(03) oty JB yad
Available Phosphorus (%) 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39
Ypssksl L) M 12631 12063 11498 10938 13381 12813 12698 11688
5
Feed cost (Rails/ Kg)
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! Every 2.5kg of vitamin supplements included: Vitamin A: 9000000 international units, V|tam|n D3 2000000 international units,
vitamin E: 18,000 mg, vitamin K: 2000 mg, vitamin Bi1: 1750 mg, B2: 6600 mg, Niacin: 30,000 mg, Pantothenic Acid: 10,000 mg,
Vitamin Bs: 3000 International units, Vitamin Bg: 9,900,000, Vitamin B12: 15mg, Biotin: 100 mg, Choline Chloride: 500,000 mg and
Antioxidant: 100 mg.

2 Every 2.5kg of mineral supplements included: Manganese oxide: 99000 mg Mn, 50,000 mg Fe, 16,000 mg Cu, 80 mg Se, 640 mg |
and 66000 mg Zn.

3 Each Kg Vitamin Ds premix included 5000000 IU Vitamin D3 and 400 mg Anti-oxidant

“Multi-Enzyme used in the diet (Kemin WP) had: 2,000,000 units/kg phytase, 2,000, units/kg lipase, 20,000,000 units/kg xylanase,
3,000,000 units/kg beta-glucanase, 5,000,000 unlts/kg cellulase complex, 2000 000 units/kg alpha amylase 2,000,000 units/kg
protease.

5 The cost of feed ingredients were based on local prices at the start of experiment (January 2018) in Rials/Kg. Corn: 8000, Soybean
meal: 14500, Protein mixture: 9650, Soy Oil: 31000, Di-calcium phosphate: 22000, Common Salt: 1500, Minerals premix: 57000,
Vitamin premix: 57000, DL-methionine: 165000, L-Lys: 65000, L-threonine: 85000 Limestone: 750, Vitamin D3: 15000, Diclazuril:
150,000 and Multi-Enzyme: 300000.
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Table 5- Effect of dietary treatments on production performance of broiler chickens at starter phase (1-10 days)*

Shgs Jods oo

e lalos (p)5) Shgs Span (£5) o™ s Feed C -
Dietary Treatments Feed intake (g) Body weight (g) ee Rc;?i\(/)ersmn
(%) bigws oS b (g boleo S0l e

Substitution level of protein mixture with soybean meal (%)

0 309.3 258.92 1.43¢
25 308.3 250.7% 1.46"
50 310.7 238.6° 1.56°
75 309.7 221.8¢ 1.712
SEM 1.45 4.60 0.03
P Value 0.713 <0.0001 0.0001
(Shss pSskST £S5 Slo) w3l skaws

Enzyme levels (mg/kg feed)

0 309.5 243.7 1.53
250 309.5 2413 1.55
SEM 1.02 3.25 0.02
P Value 0.981 0.619 0.669
o2 ) e X g oS by (g bogloe (0ol o Bt 1

Interactions of substitution level of protein mixture x enzyme level

0X0 308.3 268.9 1.35¢
0X25 308.3 253.1% 1.45%
0X50 313.1 233.3bcd 1.62%®
0X75 308.3 219.3¢ 1.732
250X0 310.3 248.9° 151
250X 25 308.3 248.2b 1.48¢
250X50 308.3 243.9% 151
250X 75 310.9 224.4% 1.712
SEM 2.05 6.51 0.06
P Value (interaction) 0.287 0.122 0.126
P Value (treatment) 0.619 0.0003 0.0007

(P<1+0) 35,3 3 ine M3 (g lal Llodjl cuglite Cgym gyl slasl g sy

S ne raw (P-Value
b Sk Hbxe olzil :SEM

1 Values in the same column not sharing a common superscript differ significantly (P<0.05).

SEM=Standard Error of Means
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Table 6- Effect of dietary treatments on production performance of broiler chickens!

(£)5) Shgs Span Shed bt cupe

s sbojlos i (£3) 0% 0

@E L) Pr) oM 0N K
Dietary Treatments Feed intake (g) Body weight (g) Feed (Fjaz?i\c/)ersmn
()9)) u,»)a)J 0)93 1'24 1'42 1-24 1'42 1'24 1'42
Growth Period (day)

(%) by dbmiS L (g bslee (2550l o

Substitution level of protein mixture with soybean meal (%)

0 1530.6% 4540.2 1040.92 2572.52 1.53° 1.80°
25 1543.92 4616.4 1030.52 2499.82 1.57° 1.90°
50 1543.32 44495 936.1° 2305.2° 1.682 1.972
75 1501.5° 4440.5 927.6° 2253.1° 1.702 2.022
SEM 10.48 50.30 11.0 32.63 0.01 0.02
P Value 0.028 0.066 0.0001 0.0001 0.0001 0.0001
(Shos p S oksT 5 o) 5 ohas

Enzyme levels (mg/kg feed)

0 1537.12 4533.78 989.57 2415.45 1.63 1.92
250 1522.65 4489.58 991.54 2399.92 1.61 1.92
SEM 7.41 35.09 7.78 23.08 0.01 0.01
P Value 0.180 0.389 0.859 0.638 0.256 0.992
w5 s X Ligws Al U 85y bl 30l s Bl

Interactions of substitution level of protein mixture x enzyme level

0x0 1544.92 4592.7 1066.12 2586.92 1.51¢ 1.81¢
0x25 1540.02 4695.1 1039.6% 2507.32 1.56% 1.92%
0x50 1541.12 4430.3 960.0° 2320.6° 1.69b 1.96¢
0x75 1512.4® 4417.0 892.6¢ 2247.1° 1.772 2.00%
250%0 1506.4%® 4487.7 1015.8° 2558.22 1.55¢% 1.79¢
250%25 1547.92 4535.7 1021.4% 2492.42 1.60¢ 1.88%
250x50 1545.62 4468.7 966.2° 2289.9° 1.67% 1.99%
250x75 1490.7° 4464.5 962.6¢ 2259.2° 1.64% 2.032
SEM 14.83 71.18 14.83 15.57 0.02 0.03
P Value (interaction) 0.923 0.392 0.006 0.964 0.004 0.066
P Value (treatment) 0.046 0.151 0.0001 0.0001 0.0001 0.0001

(P<A1+0) 15,05 o gime B3] (glol Llodjl cglize g y> (chyls lael g yo 43
&> ne paw (P-Value
b ke slxs olzil SEM
1 Values in the same column not sharing a common superscript differ significantly (P<0.05).
SEM=Standard Error of Means
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Table 7- Effect of dietary treatments on economic traits of broiler chickens!

@bl alldl oojl

g asls Lol & B pae Sy 4 sn
(el b))

REPINING 035 039 p)S 5
L_s"' S)los Production index ( L5 09 P;?l‘s /Jl’)) )9
Dietary Treatments feed cost to gain monetary returns

(Rials/Kg Live Weight) (Rials/chicken) 2

(392) o182 239 1-42 1-42 1-42
Growth Period (day)

(%) by xS b (25 bolonn (S0l g
Substitution level of protein mixture with soybean meal (%)

0 329.632 22915.8° 392792
25 297.65° 22857.9 378332
50 272.68 22743.4? 33765°
75 258.29¢ 22042.2° 34174°
SEM 9.65 229.63 1133
P Value 0.0001 0.046 0.004
(SThss p)SsksT p)5 o) o 3l gshaws
Enzyme levels (mg/kg feed)
0 29131 22596.6 36495
250 287.80 22683 36030
SEM 6.83 162.46 801.59
P Value 0.720 0.710 0.685
w3l gaw X bgw oS b 2y bylsee (050l gdaw Jlite I
Interactions of substitution level of protein mixture x enzyme level
0x0 333.8° 22987.8 39420.82
0x25 299.4% 23091.2 37390.2%¢
0x50 270.7° 22412.5 34844.43%¢
0x75 261.32° 221895.1 34326.5%¢
250%0 325.42 22843.8 39136.4%
250%25 295.9% 22624.6 38276.6%
250x50 274.7° 23074.3 32686.1°
25075 255.3° 22189.3 34021.8"
SEM 13.66 324.93 1603.19
P Value (interaction) 0.971 0.346 0.819
P Value (treatment) 0.002 0.124 0.037

(PA1+0) 3l s sino B (g le] Lol glito g > (slls shisl ygtas o )3 )

&b e g P-Value

o (S0l ine olizil SEM

039 PSS p Cad g Galesl oloj gl )3 ) YAB-+ plyy (2355 a2 ankad o Cuad 9 ) g 10 @itk (S S 9 (Ssd el ced el 005 ol Slosloe”
sl 485 g0 Jby F0e el (2958 Gl 53 043

1 Values in the same column not sharing a common superscript differ significantly (P<0.05).

2 The calculations were made based on the price of feed ingredients and final feed listed in Table 1 considering the price of each piece of
broiler chick 18,500 Rials at the start time of the experiment and each kilogram of live weight 45,000 Rials at the time of sale.
SEM=Standard Error of Means

033l g Ju8 09)5 5l yiaS Hld bxe yeb 4 g GBI (g)ld Gixe
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Table 8- Effect of dietary treatments on carcass characteristics of broiler chickens?

o () oss als6 ey (1) oo . bl e
i sloles ; () ob (%) oS S pgligsS Sl
Dietary Treatments Eviscerated Breast Thigh (%) i 2

Yy Carcass (%) (%) g 0 Abdominal TBARS

Fat (%) (mgMDA®/Kg)

(%) g AbuS b 2ty bglse (301>
Substitution level of protein mixture with soybean meal (%)
0 72.30 25.32 16.93 1.33 0.43
25 70.81 23.89 16.62 1.94 0.36
50 69.38 24.22 16.84 1.81 0.31
75 72.50 24.50 17.35 1.83 0.47
SEM 1.74 0.68 0.42 0.19 0.08
P Value 0.563 0.507 0.670 0.137 0.53
(SThss p)SsksT p)5 o) o 3l g 5haws
Enzyme levels (mg/kg feed)
0 71.27 24.04 16.74 1.51° 0.47
250 71.22 24.93 17.14 1.942 0.32
SEM 1.23 0.48 0.29 0.13 0.05
P Value 0.974 0.205 0.354 0.035 0.07
o2 ) s X g oS by (g boglie (2ol g Jlize )
Interactions of substitution level of protein mixture x enzyme level
0x0 72.36 25.76 17.40 1.16 0.54
0x25 70.66 22.65 15.92 1.88 0.36
0x50 71.03 23.42 16.05 1.37 0.31
0x75 71.05 24.32 17.59 1.62 0.68
250%0 72.23 24.88 16.47 1.49 0.33
250%25 70.95 25.14 17.33 1.99 0.37
3250%x50 67.74 25.03 17.64 2.24 0.32
250%75 73.94 24.67 17.11 2.03 0.26
SEM 2.46 0.96 0.59 0.27 0.11
P Value (interaction) 0.661 0.347 0.101 0.575 0.19
P Value (treatment) 0.806 0.406 0.273 0.119 0.19

(P<1+0) 35,5 3 ine M3 (g lal Llodjl cuglite g ym gyl slasl g sy

S 95y lgs5 dunol b osimd ST dlge
1l o pgle

&> sme raw (P-Value

s :Slie sluno olizi SEM

1 Values in the same column not sharing a common superscript differ significantly (P<0.05).

2 Thiobarbitoric reactive substances
3 Malon-dialdehyde (MDA)
SEM=Standard Error of Means
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