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Effects of dietary cereal source and enzyme supplementation on performance and
serum traits in broiler chicks
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ABSTRACT

A total of 392 one-day male broiler chicks (Ross 308) were used to evaluate the effect of grain source (corn or
Sardari, Zarrin and Azar-2 wheat cultivars) with or without a carbohydrase mixture enzyme an chicks performance
from day 1 to day 49. A completely randomized design (seven treatments, four replicates and 14 chicks per replicate)
was used. Results showed that birds fed diet contained Zarrin vs. Sardari or Azar-2 had higher body weight at 11, 25
and 42 days of ages. Birds fed Zarrin vs. Azar-2 diet had higher feed intake from 1 to 11 d. Bird’s fed diet with
Sardari treatment showed lower serum glucose and total protein at 20d, lower carcass and pancreas relative weight
(%) at 21 and 41d, respectively. Enzyme supplementation significantly improved bird’s body weight at 11, 25 and 42
d. Enzyme improved feed conversion ratio from 12 to 25 and 43 to 49 days of age. In addition, birds fed enzyme
contained diet had significantly lower gizzard and pancreas relative weight (%) at 21d. In conclusion, the findings
show that birds fed diet containing Zarrin cultivar or supplemented with enzyme mixture had higher performance.

Keywords: Broiler, carcass characteristics, enzyme supplementation, serum, wheat cultivar.
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minimum, Bulk density =~ 0.75 kg/dm, Heavy metals(as
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Table 1. Ingredinet composition (%) and calculated nutrient contents of experimental diet during different growth
periods (from 1 to 49 days of age)

Starter Grower Finisher 1 Finisher 2
Ingredient (1 to 11 days) (12 to 25 days) (26 to 42 days) (43 to 49 days)
Corn Wheat Corn Wheat Corn Wheat Corn Wheat
Corn 51.16 0.00 54.68 0.00 57.13 0.00 62.69 0.00
Wheat 0.00 51.97 0.00 55.55 0.00 58.02 0.00 62.95
Soybean meal 41.13 37.32 38.22 34.14 36.13 31.87 30.99 26.49
Soybean oil 3.45 6.42 3.23 6.41 3.09 6.42 2.87 7.07
Calcium carbonate 1.27 131 1.04 1.09 0.95 1.00 1.29 131
Dicalcium Phosphate 1.69 1.60 1.67 1.56 1.63 1.52 117 1.08
Common Salt 0.37 0.34 0.34 0.32 0.34 0.31 0.32 0.29
Mineral premix * 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin premix? 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
DL Methionine 0.30 0.32 0.26 0.28 0.23 0.26 0.17 0.20
Lysine HCI 0.13 0.22 0.06 0.15 0.00 0.10 0.00 0.11
Calculated analysis
ME (kcal/kg) 2950 2950 2980 2980 3000 3000 3050 3050
Crude protein (%) 22.64 22.64 21.50 21.50 20.68 20.68 18.75 18.75
Auvailable phosphorous (%) 0.44 0.44 0.43 0.43 0.42 0.42 0.38 0.38
Calcium (%) 1.00 1.00 0.90 0.90 0.85 0.85 0.78 0.78
Lysine (%) 1.22 1.22 1.10 1.10 1.01 1.01 0.90 0.90
Methionine (%) 0.58 0.58 0.53 0.53 0.49 0.499 0.42 0.42
Methionine + cystine (%) 0.90 0.90 0.84 0.84 0.80 0.80 0.70 0.70
Threonine (%) 0.72 0.67 0.69 0.63 0.66 0.60 0.60 0.54
Na (%) 0.16 0.16 0.15 0.15 0.15 0.15 0.14 0.14
K (%) 0.98 0.98 0.93 0.93 0.90 0.90 0.81 0.81
Cl (%) 0.29 0.29 0.26 0.26 0.25 0.25 0.23 0.24
Anion-cation balance (mEg/kg) 245 260 236 253 230 247 207 226
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1. Provides per kg of diet: Vit. A (as all-trans retinol acetate), 9000 1.U.; Cholecalciferol, 2000 I.U.; Vit. E (as dI- alpha-tocopheryl acetate), 18 1.U.;
Vit K3 (as menadionsodiumbisulfate), 2 mg; Thiamine (as thiamin mononitrate), 1.8 mg; Riboflavin, 6.6 mg; Niacin, 30 mg; Pyridoxin, 3 mg; Vit By,
15 mcg; Calcium d-Pantothenate, 10 mg; Folic acid, 1 mg; Biotin (as d-biotin) , 0.1 mg; Choline (as choline chloride), 250 mg; Antioxidant (as
butylatedhydroxy toluene), 100 mg.

2. Provides per Kg of diet: Manganese (as MnO), 100 mg; Zinc (ZnSO,. 7H,0), 84.7 mg; Iron (FeSO,. 7H,0), 50 mg; Copper (CuSO,. 5H,0), 10 mg;
lodine (KI), 1 mg; Se (Na,SeOs3), 0.2 mg; Choline (as choline chloride), 250 mg.

Table 2. Chemical composition and kernel weight of different wheat cultivar
Wheat cultivar

Chemical composition

Sardari Zarrian Azar 2
1000-Kernell weight (g) 40.55 38.78 39.84
Dry matter (%) 89.30 89.00 89.56
Ash (%) 6.23 5.71 5.67
Ether extract (%) 0.91 1.07 0.95
Crude protein (%) 11.00 13.00 11.00
Calcium (%) 0.04 0.06 0.03
Phosphorus (%) 0.24 0.35 0.27
Crude fiber (%) 3.21 2.82 2.93
ME (Kcal/kg) 3311 3322 3345
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Table 3. Effects of cereal source and enzyme supplementaion on average body live weight and weight gain in broiler chicks

Treatments Body weight (g) Weight gain (g)
Trt Cereal Enzyme 11d 25d 42d 49d 1-11d 12-25d 26-42d 43-49d
1 Corn - 234 994 2721 3433 191 760 1727 739
2 Azar - 202* 979 2683 3472 168 803 1704 707
3 + 228 1054 2921 3656 185 826 1826 735
4 Zarrian - 239 1077 2931 3690* 197 838* 1853 694
5 + 247 1145* 3065* 3735* 204 899* 1852 669
6 Sardari - 229 1031 2820 3444 186 807 1738 661
7 + 227 1051 2882 3564 189 824 1832 682
SEM 8.57 3147 87.95 91.46 8.15 25.08 62.89 30.22
P-value 0.002 0.001 0.005 0.014 0.057 0.002 0.112 0.178
Wheat cultivar (W)
Azar 215° 1011° 2802° 3577%° 179° 815° 1765 725
Zarrian 243° 11113 2998% 3713 2007 868° 1853 680
Sardari 228° 1042° 2851° 3504° 188% 817° 1785 673
SEM 4.23 1557 45.59 48.64 4.28 12.07 34.29 16.93
Enzyme supplementation (E)
- 223° 1029° 2811° 3541 187 818° 1765 685
+ 234° 1086° 2956° 3652 193 852° 1835 695
SEM 3.45 12.15 37.23 39.67 3.48 9.80 27.97 14.07
w 0.001 0.001 0.019 0.019 0.007 0.007 0.211 0.166
E 0.045 0.009 0.013 0.055 0.090 0.031 0.091 0.699
WxE 0.082 0.420 0.408 0.614 0.556 0.364 0.452 0.510

P<1+0) 355 RS L oisine Salls plad b slocs > b ol 510 5 5 o5 o slonilos D
P8 o 50 dls g3l b e aali 05,5 5l o e ciglas 3
b Sl 5 lailbiwl slas SEM
a-b: Means in column and under each main effects with common superscript do not differ significantly (P<0.05).

* Difference from positive control by Dunette's test at P<0.05.
SEM: Standard Error of Means
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Table 4. Effects of cereal source and enzyme supplementaion on average feed intake and feed conversion ratio in
broiler chicks

Trt Treatment Feed intake (g) Feed conversion ratio (9.g™)
Cereal Enzyme  1-11d  12-25d  26-42d  43-49d  1-49d 1-11d 12-25d  26-42d  43-49d  1-49d
1 Corn - 279 1246 3170 1455 6257 1.46 1.65 1.84 2.03 1.79
2 Azar b 245 1210 3063 1530 6411 1.56 1.55 1.76 2.10 1.76
3 + 273 1238 3335 1499 6187 1.47 151 1.83 2.04 1.75
4 Zarrian b 285 1268 3276 1484 6091 1.45 1.56 1.77 2.03 1.75
5 + 284 1312 3248 1400 5766 1.43 1.46" 1.77 2.09 1.69
6 Sardari - 275 1262 3231 1468 5813 1.48 1.52 1.86 224" 1.75
7 + 265 1204 3230 1391 6092 1.42 1.46" 1.76 2.05 1.70
SEM 10.89 40.42 115.73 5324 24320 0.04 0.05 0.04 .07 0.03
P-value 0.087 0.213 0.492 0.247 0.185 0.180 0.020 0.074 0.055 0.131
Wheat cultivar (W)
Azar 262° 1224 3218 1509 6283 1.50 1.53 1.80 2.07 1.75
Zarrian 284° 1293 3267 1436 5929 1.44 151 1.77 2.07 1.73
Sardari 271% 1233 3231 1424 5933 1.45 1.49 1.80 214 1.72
SEM 5.79 23.69 68.73 3122 127.88 0.02 0.02 0.02 0.03 0.02
Enzyme supplementation (E)
- 271 1248 3199 1490 6077 1.49 1.55% 1.79 2.13° 1.75
+ 275 1252 3276 1430 6008 1.44 1.48° 1.79 2.06° 1.72
SEM 4.52 19.24 51.09 25.95 99.77 0.02 0.02 0.02 0.02 0.01
W 0.030 0.143 0.827 0.191 0.110 0.100 0.519 0.389 0.140 0.372
E 0.516 0.876 0.336 0.107 0.554 0.050 0.028 0.768 0.080 0.067
WxE 0.145 0.262 0.273 0.830 0.239 0.638 0.676 0.036 0.024 0.538

< 10) 8l S b o gine S5 st b slacd > b (Lol 51 2 ) 5 (55 5 slaSiloo 2D
P< /o0 o 5o Eils a03T b it sl 09,5 51 jlo sme oglis s
3 Sile 8 lailiwl glas :SEM
a-b: Means in column and under each main effects with common superscript do not differ significantly (P<0.05).

* Difference from positive control by Dunette's test at P<0.05.
SEM: Standard Error of Means
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Table 5. Effects of cereal source and enzyme supplementaion on relative weight of carcass and gastrointestinal organs
(% of body weight) of broiler chicks at 21 days of age

Trt c T reatment Carcass Heart Liver Gizzard Proventriculus Caeca Pancreas Bursa
ereal Enzyme

1 Corn - 57.6 0.63 2.59 2.63 0.65 0.52 0.41 0.22

2 Azar - 60.1° 0.73 2.99 244 0.65 0.54 0.43 0.21

3 + 60.3 0.79 2.82 1.94 0.60 0.53 0.37 0.21

4 Zarrian - 61.0° 0.72 2.57 2.29 0.62 0.47 0.38 0.18

5 + 60.2 0.69 2.75 219 0.57 0.49 0.36 0.19

6 Sardari - 57.7 0.75 2.89 215 0.63 0.53 0.39 0.21

7 + 58.8 0.76 2.96 2.17 0.61 0.46 0.34* 021

SEM 0.86 0.04 0.14 0.14 0.05 0.05 0.07 0.03

P-value 0.0002 0.019 0.013 0.0003 0.583 0.592 0.037 0.764

Wheat cultivar (W)

Azar 60.2° 0.76 2.90° 2.19 0.62 0.53 0.39 0.21

Zarrian 60.7% 0.70 2.66° 2.24 0.60 0.48 0.37 0.18

Sardari 58.3° 0.75 2.92° 2.16 0.61 0.50 0.36 021

SEM 0.41 0.02 0.06 0.06 0.02 0.03 0.02 0.01
Enzyme supplementation (E )

- 59.6 0.73 2.81 2.30° 0.63 0.51 0.39° 0.20

+ 59.7 0.71 2.84 2.10° 0.59 0.49 0.35° 0.20

SEM 0.34 0.02 0.05 0.05 0.02 0.02 0.01 0.01

w 0.001 0.177 0.006 0.629 0.650 0.358 0.308 0.349

E 0.683 0.573 0.725 0.007 0.118 0.538 0.012 0.791

WxE 0.356 0.479 0.144 0.012 0.781 0.491 0.650 0.855

P/ 0) 35l ,K00Ss b Is cine a5 e 18 slocs,> b ol 31 0 55 g gt b sbaensSilos @b

P< /o0 mhaws 1o Cils a0l b it sl 09,5 51 jlo cine glis s
L{bu..i\L.a Q)L.\.?\.l..;‘ s> SEM

a-b: Means in column and under each main effects with common superscript do not differ significantly (P<0.05).

* Difference from positive control by Dunette's test at P<0.05.

SEM: Standard Error of Means
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Table 6. Effects of cereal source and enzyme supplementaion on relative weight of carcass and gastrointestinal organs
(% of body weight) of broiler chicks at 41 days of age

Trt Cere arreatm?;Zym : Carcass Heart Liver Gizzard  Proventriculus  Caeca Pancreas Fat pad
1 Corn - 62.0 0.51 2.08 1.68 0.40 0.33 0.30 0.97
2 Azar - 62.5 0.56 2.23 1147 0.41 0.31 0.25 0.87
3 + 64.5 0.60 2.05 124" 0.41 0.39 0.25 1.12
4 Zarrian - 62.4 0.59 2.10 1.37 0.42 0.47" 0.29 1.20
5 + 63.6 0.60 2.32 1.26" 0.39 0.41 0.24 1.12
6 Sardari - 63.2 0.57 221 1.28 0.45 0.43 021 0.98
7 + 64.0 0.58 2.48 1.33 0.40 0.35 0.20 0.77
SEM 1.58 0.05 0.14 0.11 0.04 0.04 0.02 0.36
P-value 0.659 0.635 0.086 0.004 0.900 0.012 0.004 0.900
Wheat cultivar (W)
Azar 63.5 0.58 2.14 1.19 0.41 0.35° 0.25° 1.0
Zarrian 63.0 0.59 2.22 1.31 0.41 0.44° 0.26° 1.2
Sardari 63.6 0.58 2.34 1.30 0.42 0.39%° 0.21° 0.88
SEM 0.82 0.03 0.07 0.05 0.02 0.02 0.01 0.18
Enzyme supplementation (E)
- 62.7 0.57 2.19 1.26 0.43 0.40 0.25 1.01
+ 64.1 0.59 2.28 1.27 0.40 0.38 0.23 1.00
SEM 0.67 0.02 0.06 0.04 0.02 0.02 0.01 0.15
w 0.866 0.906 0.118 0.219 0.908 0.013 0.016 0.538
E 0.172 0.524 0.209 0.851 0.326 0.270 0.185 0.971
WxE 0.872 0.952 0.057 0.335 0.709 0.011 0.361 0.639

(P<1+0) w)ls 5005y b o st oslis Glaan e slacd,> b Lol 5l o 55 5 5w o clooeSilo a-b

P8 w50 Cdls g3l b Cudte aall 0,5 5l o e cigles 3
3 Sile 8 lailinl glas [SEM

a-b: Means in column and under each main effects with common superscript do not differ significantly (P<0.05).

* Difference from positive control by Dunette's test at P<0.05.

SEM: Standard Error of Means
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Table 7. Effects of cereal source and enzyme supplementaion on serum compositions day 20 of age

Tr Treatment Glucose Triglyceride Cholestrol Calcium Phosphorus Iron Total protein
Cereal Enzyme (mg/ dI) (mg/ dl) (mg/ dl) (mg/ dI) (mg/ dI) (ng/dl) (g/ dI)
1 Comn - 277 109 106 8.68 6.1 124 2.93
2 Azar - 306 101 130 9.40 48" 117 3.06
3 + 305 116 144" 9.69 41" 116 3.14
4 Zarrian - 299 76 116 8.35 5.0° 95 3.27
5 + 303 92 132 8.71 48" 124 3.21
6  Sardari - 274 117 136" 9.64 48" 131 2.72
7 + 269 109 135" 8.91 44" 114 3.06
SEM 13.74 15.74 10.12 0.61 0.64 16.84 0.16
P-value 0.013 0.148 0.026 0.215 0.003 0.506 0.029
Wheat cultivar (W)
Azar 306* 108% 137 9.57° 451 116 3.09®
Zarrian 301° 84° 124 8.54° 491 112 324
Sardari 272° 112° 135 9.22% 457 122 291°
SEM 6.79 7.71 4.83 0.26 0.32 8.31 0.08
Enzyme supplementation (E )
- 293 99 128 9.18 4.88 116 2.99
+ 291 106 136 9.09 4.41 117 3.13
SEM 5.53 6.28 3.94 0.21 0.24 6.78 0.06
W 0.001 0.028 0.141 0.026 0.614 0.534 0.010
E 0.948 0.401 0.100 0.908 0.205 0.697 0.172
WXE 0.918 0.427 0.418 0.261 0.865 0.173 0.175

P+ 0) wiyls FKaS L ls g D9l laed yu2 sl > b ol 51 o 59 i 2 sla Sl b
P< /o0 o 50 Cils 5031 b it sl 09,5 51 jlo sne iglis s
o Slee 5 lailiwl glas- :SEM

a-b: Means in column and under each main effects with common superscript do not differ significantly (P<0.05).
* Difference from positive control by Dunette's test at P<0.05.
SEM: Standard Error of Means
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Table 8. Effect of cereal and enzyme supplementation on serum compositions at day 40 of age

Trt Treatment Glucose  Triglyceride  Cholestrol ~ Calcium  Phosphorus Iron Total protein
Cereal Enzyme (mg/ dl) (mg/ dl) (mg/ dI) (mg/ dl) (mg/ dl) (ng/dl) (g/ dl)
1 Comn - 233 78 111 8.63 5.6 133 351
2 Azar - 250 83 109 9.01 5.8 107 3.64
3 + 242 84 116 9.06 6.1 116 3.89
4 Zarrian - 247 80 106 7.96 5.9 121 3.53
5 + 262 93 118 8.74 6.1 138 3.77
6 Sardari - 260 77 124 7.65 55 140 3.58
7 + 264 120 117 9.46 6.4 135 4.10
SEM 13.74 15.74 10.15 1.01 0.64 18.19 0.42
P-value 0.314 0.217 0.548 0.582 0.800 0.451 0.807
Wheat cultivar (W)
Azar 249 84 113 9.04 5.95 112 3.77
Zarrian 255 87 112 8.35 5.97 129 3.65
Sardari 262 91 122 8.33 5.81 138 3.77
SEM 6.86 7.61 5.15 0.54 0.34 8.81 0.21
Enzyme supplementation (E)
- 253 80 115 8.17 5.69 127 3.58
+ 256 97 117 9.05 6.19 128 3.90
SEM 5.60 6.14 4.23 0.44 0.27 7.12 0.17
(W) 0.295 0.370 0.541 0.658 0.999 0.140 0.820
(E) 0.650 0.044 0.516 0.176 0.214 0.504 0.188
WxE 0.514 0.157 0.497 0.531 0.750 0.670 0.877
SEM: Standard Error of Means b Sile 5 lailin! glas :SEM
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