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Effects of Transgenic Brown Rice on Nutritional of Broiler Chicken

QIN Haifeng' > LIU Yang' XING Fu-guo'
(1. Institute of Agrofood Science & Technology Chinese Academy of Agricultural Sciences Key Laboratory of
Agricultural Products Processing Complex Laboratory Ministry of Agriculture Beijing 100193 China; 2. Institute of
Horticulture Inner Mongolia Academy of Agriculture and Husbandary Sciences Huhhot 010010 China)

Abstract: A 42-day feeding trial was employed to evaluate whether the transgenic brown rice used in broiler” s
diet had any deleterious effects on gowth performance on organ index on carcass trait on composition of muscle of
broiler chicken. Three hunder sixty one-day old broilers were divided into three groups. One group was fed a diet
containing transgenic brown rice and the other group was fed a diet containing corresponding nontransgenic brown
rice. Three group was fed a diet containing corn. Growth Performance and organ index at the 21 and 42 day of age
were determined carcass trait and composition of muscle were measured at the end of the experiment. The results
showed that no significant difference were observed( P > 0.05) in the growth performance in organ index and car—
cass trait and composition of muscle in two phases between the two groups. No histopathological damages were de—
tected. From this study it was concluded that there were no adverse effects of the transgenic brown rice on the broil—

er chicken” s health.
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Tab.1 Dietary composition and nutient level
(1~214d) (22 ~42d)
/% Starter Grower
Ingredint
Corn group  NGM group GM group Corn group  NGM group ~ GM group
Corn 57.60 58.80
86 rice 58.90 59.86
FM86 rice 57.20 58.60
Soybean meal 31.27 31.35 32.84 30.25 30.92 31.77
Corn oil 2.52 1.40 1.63 4.32 3.15 3.26
Fish meal 4.79 4.56 4.53 3.03 2.43 2.78
Dicalcium phosphate 1.07 1.02 1.04 1.10 1.11 1.06
Salt 0.30 0.27 0.27 0.22 0.20 0.19
Calcium carbonate 1.37 1.43 1.42 1.27 1.33 1.34
DL- DL-Methioninc 0.08 0.07 0.07 0.01 0 0
Premix 1 1 1 1 1 1
( ) Calculated nutrient level
/( MJ/kg) Metabolizble enegy 12.54 12.54 12.54 12.96 12.96 12.96
/% Crude protein 21.50 21.50 21.50 20.00 20.00 20.00
/% Lysine 1.21 1.25 1.22 1.11 1.12 1.15
/% Methionine 0.50 0.50 0.50 0.40 0.40 0.40
+ /% Methionine + Cysteine 0.90 0.90 0.91 0.79 0.79 0.78
/% Calcium 1.00 1.00 1.00 0.90 0.90 0.90
/% Available phosphorus 0.45 0.45 0.45 0.40 0.40 0.40
(ke ): A 12500 1U; D 4 400 IU; E 15 mg K3.8 mg B, 1.5 mg; B,7.4
mg; Bg 2.4 mg; B, 0.01 mg; 8.8 mg; 25 mg; 0.75 mg; 0.10 mg; 70 mg; 11 mg; 70 mg; 65 mg;
0.49 mg; 0.3 mgo

Note: Vitamin premix per kg of diet: Vitamin A 12 500 IU; Vitamin D5 4 400 IU; Vitamin E 15 mg; Vitamin K 3. 8 mg; Vitamin B 1.5 mg; Vitamin B,
7.4 mg; Vitamin B¢ 2.4 mg; Vitamin B,,0. 01 mg; Panthothenic acid 8. 8 mg; Niacin 25 mg; Biotin 0. 1 mg; Folic acid 0. 75 mg; Mineral premix per kg of
diet: Fe 70 mg; Mn 70 mg; Zn 65 mg; Cu 11 mg; 10.49 mg; Se 0.3 mg.
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Tab.2 Nutrient contents of 86 rice and FM86 rice
/( g/100g) Rice P
Nutrient NGM group GM group P value
Moisture 9.17 £0.27 9.30 +£0.15 0.69
Crude protein 8.34+£0.04 8.24 £0.05 0.16
Crude fat 3.72 £0.11 3.50 £0.12 0.26
Carbohydrate 76.2 £0.62 75.6 +0.58 0.87
Nitrogen-free-extract 79.62 +1.06 78.55 £0.65 0.63
Crude fiber 0.36 +0.00 0.35+0.01 0.89
Ash 0.23 +£0.01 0.22 +0.01 0.77
Calcium 0.14 +£0.01 0.13 +£0.00 0.18
Phosphorus 0.39 +0.01 0.37 +£0.01 0.32
P <0.05 P<0.01

Note: Data were significantly different in the same row if P value was lower than 0.05 and were extremely significantly different in the same row if the

P value was lower than 0. 01 in the table.
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2.2 3080.77 g 1 660.99 ¢
3 1.86;0 ~42 d N
0~214d 4227.33 ¢ 2462.49 1.72;
N 1132.82 ¢
798.6 g 1.42;22 ~42 d . . 0~214d
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1146.57 g 801.5 g 1.43;22 ~42 d N
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Tab.3 Effect of different varieties of rice in diet on growth performance of broilers

Age Parameter GM group NGM group Corn group

0~21 /g AFC 1132.82+11.01a 1 146.57 +8.59a 1 132.55 +12.53a

/g AWG 798.68 £4.61a 801.50 +8.35a 791.50 £2.70a

FCR 1.42 £0.01a 1.43 £0.01a 1.43 £0.02a
22 ~42 /g AFC 3 095.90 +37.52a 3 080.77 +44.89a 3152.97 +13.71a
/g AWG 1 636.52 +45.12a 1 660.99 +33.77a 1 655.02 +40.01a

FCR 1.90 £0.03a 1.86 £0.02a 1.91 £0.04a
0~42 /g AFC 4 228.72 +46.95a 4227.33 +44.64a 4285.50 £23.57a
/g AWG 2 435.19 +£47.46a 2 462.49 £32.93a 2 446.52 +40. 10a

FCR 1.74 £0.0189a 1.72 £0.0137a 1.75 £0.02a

( P<0.05). 456

Note: Data were significantly different in the same row if P value was lower than 0. 05. The same Tab4 Tab5 Tab6

2.3
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Tab.4 Effect of different varieties of rice in diet on organ index of broilers
/(glkg)

Organ GM group NGM group Corn group
Proventriculuse 4.16 £0. 14a 4.65 +0.25a 4.27 £0. 16a
Gizzard 2.82 +0.09a 3.04 £0.10a 2.72 £0.22a
Liver 24.34 +0.44a 25.27 £1.22a 22.10 £0.45a
Herrt 4.53+£0.11a 4.64 +0.11a 4.73 £0.24a
Lung 5.30£0.27a 5.26 £0.37a 5.14 £0.25a
Kidney 7.64 0. 13a 8.17 £0.29a 6.98 +0.26a
Spleen 0.72 £0.05a 0.70 £0. 06a 0.73 £0.06a

Bursa 2.23 +£0. 14a 2.16 0. 15a 2.30 +£0.17a
Thymus 3.64 £0.32a 3.11 £0.23a 3.28 £0.17a
Pancreas 2.87 £0.09a 2.81 £0.09a 2.90 £0. 12a

Mucular stomach 16.61 0. 68a 16.44 +0.69a 17.78 £0.67a
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Tab.5 Effect of different varieties of rice in diet on organ index of broilers
/(g/kg)

Organ GM group NGM group Corn group
Proventriculuse 2.65 £0.15a 2.57 £0.13a 2.71 £0.11a
Gizzard 2.95+0.13a 2.76 £0.13a 2.82 +0.18a
Liver 18.31 £0.83a 17.29 +0. 84a 17.43 £0.65a
Herrt 3.74 +0. 13a 4.06 +0.20a 3.78 +0. 12a
Lung 4.43 £0.21a 4.72 +0.20a 4.62 +£0. 16a
Kidney 6.07 £0. 19a 6.24 +0.33a 5.77 £0.35a
Spleen 0.83 +£0.06a 0.93 +0.09a 0.91 £0. 15a

Bursa 1.16 £0.13a 0.97 +0. 12a 1.11 £0.11a
Thymus 3.08 £0.30a 2.98 £0.28a 3.18 +0.44a
Pancreas 1.49 +0. 10b 1.32 £0.07b 1.75 £0.90a
Mucular stomach 10.53 +0.37b 10.47 £0.38b 14.73 +0.60a
2.4 o
6 o
6 42
Tab.6 Effect of different varieties of rice in diet on carcass trait of broilers
1%
Parameter GM group NGM group Corn group
Half carcass rat 87.94 £0.58a 87.37 0. 46a 86.37 £0. 10a
Carcass rat 75.39 £1.26a 75.15 £0.47a 73.56 £1.07a
Breast rat 26.94 +£0.65a 26.55 +£0.34a 26.67 £0.73a
Leg rat 24.49 £0.38a 25.31 +1.0a 24.64 £0.51a
Fat pad rat 2.36 +0.23a 2.29 +£0.24a 2.34 +£0.21a
2.5 N N N N
42 d N o CrylAc/sck
N N N o CrylAc/ o
sck 7
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Tab.7 Effect of different varieties of rice in diet on composition of muscle of broilers
/( g/100g)
Muscle Parameter GM group NGM group Corn group
Moisture 74.74 £0.15b 74.83 £0.21b 73.33 £0.37a
Breast meat Crude protein 85.80 +2.02a 87.35 +£0.59a 83.61 +0.44a
Crude fat 6.89 +£0.77a 6.13 £0.32a 7.07 £1.01a
Ash 4.36 0. 14a 4.24 +0. 16a 4.45 £0.19a
Calcium 0.22 £0.004a 0.23 £0.004a 0.21 £0.003a
Phosphorus 0.90 +0.025a 0.90 +0.018a 0.90 +0.003a
Moisture 73.39 £1.31a 74.59 £0.53a 73.10 £0.39a
Leg meat Crude protein 68.73 £4.30a 70.28 £0.98a 67.90 £1.98a
Crude fat 25.50 £2.27a 24.50 +1.11a 25.07 £2.19a
Ash 4.10 £0.22a 4.20 £0.09a 4.05+0.13a
Calcium 0.04 £0.01a 0.04 £0.02a 0.04 £0.01a
Phosphorus 0.70 £0. 06a 0.77 £0.02a 0.75 +£0.03a

( P<0.05) .

Note: Content of protein and fat were based on dry material; Data were significantly different in the same row if P value was lower than 0.05.
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