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1 ( )
Table 1 Composition and nutritient levels of basal diets (air-dry basis, %)
Items 1~3 Week 4~6  Week
Ingredients
Corn 52.70 58.98
Soybean meal 40.00 33.80
Sunflower oil 3.00 3.00
Limestone 1.10 1.80
CaHPO, 1.90 1.25
NaCl 0.37 0.37
Methionine 0.19 0.07
Lysine 0.05 0.03
Mineral premix 0.50 0.50
Vitamin premix 0.20 0.20
Total 100.00 100.00
Nutrient levels
ME(MIJ/kg) 12.71 12.78
CpP 21.37 18.99
Ca 1.08 1.03
Total P 0.62 0.55
Lys 1.25 1.10
Met 0.54 0.39
kg The premix provides following for a kilogram of feed (diet): Fe 80 mg; Zn 80 mg;
Mn 80 mg; Cu8 mg; 10.35 mg; Se 0.15 mg; VE 15 TU; VK 2.2 mg; VB; 1.5 mg; VB, 8.0 mg; VBs 2.5 mg; VB,
0.011 mg; Nicotinic acid 44 mg; Pantothenic acid 11 mg; Folic acid 0.9 mg; Biotin 0. 11 mg; Cho-
line 550 mg.
1.3
1.3.1 2
21.35.42 2.1
0800 ’ . ’ 2, (8~21d.22~35 d) .,
8~21.22~35,36~42 8~42 VA
° (P>0.05), (36 ~42 d), VA
1.3.2 . N VA.VE (P>0.05);
2, 0800 3000 15 000 1U/kgVA :
2 ’ 6 1500 IU/kg VA .45 000 IU/kg VA
10 mL D , 4C 3000 r/min 3000 IU/kg VA (P>
» = 20C : 0.05). (8~42d), VA
1 o , 3 (P>>0.05).
. .-20C . VA.VE . 8~21.22~35.36~
° 42 d 8~42 d, VD
1.4 VA VD
SAS . ' . 8~21,22~35.36~42 d
Duncan i B 8~42d,  VA,VD
,  P<C0.05¢( ), P<<0.01¢( (P=0.05).

) P>0.05¢( )
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Table 2 Effects of Interaction between VA and VD on growth performance in broilers

Supplemental Day gain(g/d) Food/gain
Groups  level(1U/kg)
VA VD 8~21d 22~35d 36~42 d 8~42 d 8~21d 22~35d 35~42d 8~42 d

1 1500 500 40.84+3.10 73.29+4.51 86.70+8.88 62.99+4.72 1.60+£0.07 2.00+0.11 1.95%£0.08 1.88+0.05
2 1250 41.83%£1.85 72.81+3.62 87.54+5.96 63.36*£2.13 1.60+0.11 2.06%£0.14 2.02+0.04 1.92%0.09
3 2500 40.58+2.74 70.05%£4.17 83.30+£3.03 60.91+3.29 1.70£0.07 2.10+0.09 2.19£0.20 2.02+0.11
4 5000 41.19+3.09 72.52+1.96 90.57+6.51 63.60+2.71 1.67+0.07 2.05+0.04 2.07+0.06 1.96+0.01
5 3000 500 40.86+2.88 75.27+0.10 97.53%+3.74 65.96%0.94 1.63+0.04 2.01%£0.09 2.07%0.14 1.94%0.3
6 1250 41.99£0.75 73.67+£3.54 92.15+6.85 64.69%£2.74 1.58+0.04 2.05%£0.00 2.06+£0.14 1.93+0.04
7 2500 42.18+1.72 71.61£5.51 92.04+11.01 63.92+4.77 1.60£0.06 2.05+0.07 2.07£0.27 1.93+£0.10
8 5000 41.54+1.22 74.15£1.67 88.09+2.08 63.89+1.13 1.62%0.10 2.07+0.14 2.05%£0.35 1.95+0.18
9 15000 500 42.30+1.53 73.18%£8.50 86.78+4.04 63.55+4.18 1.56%0.06 2.02+0.09 2.05%£0.06 1.90+0.03
10 1250 41.82+1.35 73.86+£0.93 88.01+3.80 63.87%£1.18 1.58+0.04 1.98+£0.09 2.03£0.01 1.89+0.05
11 2500 40.93+2.51 74.87+0.92 93.87+4.14 65.10+0.54 1.64%+0.06 1.96+0.07 1.99+0.17 1.89+0.04
12 5000 42.39+1.22 71.47+£0.38 92.57+6.28 64.06%0.98 1.59+0.13 2.02+0.12 2.01£0.08 1.90+0.08
13 45000 500 41.84%+2.82 73.01+£5.87 86.96+8.49 63.33+4.40 1.64+0.13 2.04+0.05 2.07£0.11 1.94+0.03
14 1250 42.24%£0.24 73.43+3.80 92.53+1.65 64.77%£1.88 1.58+0.03 2.03%£0.08 2.04+0.12 1.92%0.07
15 2500 40.40+1.01 74.81%£4.67 83.67+£5.59 62.82+1.65 1.67+£0.06 2.04+0.08 2.13£0.26 1.97+0.05
16 5000 41.21+1.18 71.02+1.80 86.27+4.80 62.14+1.40 1.61%0.08 2.08%0.11 1.97+0.02 1.92+0.07
Major impact

1 500 41.11 72.17 87.03° 62.72 1.64 2.05 2.06 1.95

3 000 41.64 73.68 92.45% 64.62 1.61 2.05 2.06 1.94

va 15 000 41.86 73.35 90.31% 64.14 1.59 2.00 2.02 1.89

45 000 41.42 73.07 87.36%® 63.27 1.63 2.05 2.05 1.94

500 41.46 73.69 89.50 63.96 1.61 2.02 2.04 1.91

1 250 41.97 73.44 90.06 64.18 1.59 2.03 2.04 1.92

VP 2 500 41.03 72.84 88.22 63.19 1.65 2.04 2.10 1.95

5 000 41.58 72.29 89.37 63.43 1.63 2.06 2.02 1.93

p VA 0.82 0.81 0.10 0.36 0.41 0.41 0.92 0.34

VD 0.72 0.82 0.90 0.81 0.20 0.82 0.68 0.57

P-Value
VA X VD 0.98 0.88 0.26 0.91 0.87 0.97 0.89 0.85
(P<<0.05), (P>0.05), .

Values with different letter superscripts mean significant difference (P<C0. 05) ,without letter or with same letter superscripts mean no

difference (P>>0. 05). The same as below.

2.2 NN VA VD VA
3 ,15 000,45 000 TU/kgVA (P>0.05), 5000 IU/kg VD VA
VA 1500.,3 000 IU/kgVA 500,1 250 2 500 TU/kgVD
(P <C0.01),45 000 TU/kgVA s VD VA
15 000 TU/kgVA (P <C0.01), 3 000 TU/kgVA . VA.VD VA
1 500IU/kgVA ) (P>0.05), VA 45 000 TU/kg
(P>0.05), VA ,500 IU/kgVD VA ,
45 000 TU/kg VA 1 500.,3 000 VD s VA
15 000 1U/kg 110.7.31.23  3.67 s VD
VA VA VA o
VA , .15 000 1U/kg 2.3 NN VE
VA 3 000 TU/kgVA VA 3 ) VA 1 500 ~

(P>0.05), 45 000 TU/kg , N N VE
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VA . 3000.1500 IU/kg (P<C0.01), VD
45 000 1U/kg N VE VA.,VD . VE
1500.3 000 15 000 IU/kg (P<C0.01), (P=>0.05),
15 000 1U/kg . VE
3 VA.VD N VA.VE

Table 3 Effects of Interaction between VA and VD on VA and VE concentrations in liver.kidney and serum of broilers

VA VA VA VE VE VE
Supplemental . . .
Liver VA Kidney VA Serum VA Liver VE Kidney VE Serum VE
Groups  level(IU/kg)
VA VD (ug/g) (ug/g) (ug/dL) (ug/g) (ug/g) (ug/dL)
1 1500 500 6.25+£1.82 2.00£0.54 54.94+£0.14 11.99+2.08 16.79+1.05 151.22+23.13
2 1 250 5.53%0.45 1.95+0.60 65.50+0.14 12.26+2.43 16.51+1.81 173.98+63.16
3 2 500 6.191£0.64 1.80+0.50 54.67+0.13 11.18%£2.86 17.69+1.96 188.95+60.09
4 5 000 5.37+1.68 1.62+0.32 56.26+0.16 13.28+3.14 15.85+2.81 203.37+100.23
5 3000 500 19.99%5.91 2.07+0.53 65.99+0.08 9.23+0.61 18.60+5.54 219.68*58.13
6 1250 20.13+£2.58 1.79+0.37 68.68+0.12 9.73+£1.23 17.71%£2.63 181.47%49.70
7 2500 21.98+x1.94 2.05%0.49 69.00+0.21 9.49+1.84 18.84£3.28 187.91%£49.73
8 5000 20.58+4.55 1.95+0.35 57.85+0.05 10.03+£0.56 21.10%£2.55 145.17+47.00
9 15000 500 173.79+32.53 6.50%2.52 68.97+0.18 10.82+£3.55 13.35%2.18 126.62+48.92
10 1250 164.96+29.01 6.87+2.05 66.18+0.06 7.75%£1.60 12.60£1.90 110.41%23.84
11 2500 197.74+31.45 3.94£0.74 71.6610.14 7.95%+1.43 15.16+1.47 147.16+24.45
12 5000 166.13+27.34 5.90+£1.69 88.23+0.25 11.58+0.95 12.80%1.32 162.93+40.90
13 45 000 500 681.98+110.93 31.22+8.81 112.85+0.27 8.20+£0.71 9.86+1.50 111.83+36.93
14 1250 593.00+42.93 29.50%8.45 86.20%£0.25 10.47+1.47 11.87+£2.03 91.03£29.38
15 2500 618.74+178.24 22.82%0.91 89.26+0.23 6.41+£3.19 11.72£5.91 126.48+54.88
16 5000 517.64+4.93 31.56+10.17 88.22+0.11 6.77+£3.96 10.05%+4.86 100.88+23.38
Major impact
1 500 5.83¢ 1.85¢ 58.05°¢ 12.18° 16.62" 180.61°
VA 3 000 20.67¢ 1.97¢ 65. 79" 9.62° 19.07* 185.26*
15 000 175.65° 5.80° 73.76, 9.34* 13.48° 136.78"
45 000 601. 75 30.34° 92.58" 7.69° 10.87¢ 106.73¢
500 178.55 10.44 73.13 10.22 14.65 152.39
VD 1 250 195.90 10.03 71.77 10.01 14.67 137.38
2 500 174.11 7.30 70.42 8.76 15.69 163.12
5 000 146.50 10.03 74.83 10.31 14.95 153.43
p VA 0.00 0.00 0.00 0.00 0.00 0.00
VD 0.14 0.87 0.90 0.42 0.77 0.45
P-Value
VA X VD 0.26 0.99 0.10 0.52 0.92 0.24
5 VA
3 (3 000 TU/kg) . (8~
VA , 42 d), VA
(4] , VA ,
) (35 ~ 42 d)., VA cs VA

(45 000 TU/kg) VA (1500 IU/kg) : VA .
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Effects of Interaction between VA and VD on Growth Performance and
Concentrations of VA and VE of Tissues in Broiler Chickens

FENG Yong-miao YAN Su-mei® ZHANG Hai-qin SHI Bin-lin CAO Ping

(College of Animal Science and Veterinary Medicine , Inner Mongolia Agricultural University . Huhhot 010018, China)

Abstract: The experiment was conducted to elucidate the effects of interaction between VA and VD on growth performance
and concentrations of VA and VE of tissues in broiler chickens. Three hundred and eighty-four 8-day old AA male broiler
chickens with similar body weight were randomly allotted into 16 treatments with 3 replicates of 8 broilers each. Broilers
were fed four levels of dietary VA (1 500,3 000,15 000,and 45 000 TU/kg) and four levels of VD (500,1 000,2 500, and
5000 IU/kg) in a 4 X4 X3 factorial arrangement. The results showed that diet containing VA 3 000 IU/kg would result in
the best growth rate,and the serum VA concentrations were relative stable. While dietary VA level was 45 000IU/kg, VA
concentrations in liver and kidney were significantly increased,and the concentrations of VE in serum,kidney and liver were
significantly decreased,and the growth rate had the tendency to be decreased. While dietary VA level was 15 000 TU/kg, VA
concentrations in liver and kidney were significantly increased,and the concentrations of VE in serum and kidney were sig-
nificantly decreased. While dietary VA level was 1 500 IU/kg. VA contents in serum. liver and kidney and growth rate of
chicken broilers had the tendency to be decreased. There was no significant difference in growth performance in broilers
while dietary VD level was between 500 and 5 000 TU/kg. The addition of 15 000 IU/kg VA would probably be excessive for
broilers,and the addition of 45 000 TU/kg VA would be excessive for broilers,and the addition of 1 500 IU/kg VA would
probably be deficient for broilers. High levels of VD resulted in abnormal changes of VA concentrations in serum and liver,
which indicated the antagonism between high level of VD and high level of VA.[Chinese Journal of Animal Nutrition , 2007,
19(4) :411-416 ]
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