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Study on bioavailability and requirement of copper under diff erent
level s of molybdenum and copper in beef cattle
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2. College of Animal Science and Technology , China Agricutural University , Beijing 100094 , China)

Abstract Crossbred (Limousin XLurxi) beef cattle, fitted with permanent cannulas in rumen, and intubatton injugular
vein, was used in the study. The experiments were divided into two stages according to two levels of molybdenum
(0. 225 and 5. 225 mg/ kg) , each level had three concentrations of dietary copper (11.71,26.71 and 51. 7mg/ kg) . A
Latin square design was used to determine the effects of dietary copper or molybdenum on the metabolism of nutrients,
bioavailability and requirement of copper in beef cattle. The results indicated that plasma copper concentration and ac-
tivities of Cp or SOD reduced ( P<0.01) withincreasing dietary molybdenum. Copper supplemented cattle had greater
(P<0.01) plasma copper concentration, activities of Cp or SOD, and disappearance rate of ADFin rumen. Supple-
ment of 5mg/ kg of Mo in diet decreased ( P<0.05) the bioavailability of copper. Copper supplementation increased
(P<0.05) the bioavailabhility of copper. It was suggested that the optimal requirements for copper were 11. 71 mg/ kg
and 26. 71 mg/ kg for cattle fed diets supplemented with 0. 225 and 5. 225 m/ kg g o Mo.
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Table 1 Compostion and nutrient levelsof the tested diets !
1.8
! % ! %
SPSS
80.0 / (MJ/ kg) 5.38
10.0 10. 30 2
4.0 0.48 51
5.0 0.36
0.3 5 ,
0-5 (P<0.01) 0.225
0.2 mykg |
H 259/kg, 209kg, 15d'kg, (P>0.05); 5.225 mg'kg 10
0.25g/ kg, 0.059g kg mg/ kg , 5 50 my/ kg
1.4 (P <0.05) ,0. 225 mg/ kg
2 ; 5. 225 mg/ kg ,
1 0.225 mg/ kg 10mg/ kg (P<0.05)
2 [576]
5. 000 mg/ kg, , 0.8 1.2mgkg |,
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Table 2 Hfectsof copper and molybdenum supplementa levels on blood copper content of the tested cattle mg/ kg

! (mg/ kg)
1 (mg/ kg)
10 25 50
0.225 1.031 a+0.04 1.181 a+0.02 0.971 a+0.02 1.061+0.08 F(cu) ™
5.225 0.731 b+0.07 0.916 a+0.07 1.021 a+0.17 0.886+0.18 F(Mo)
0.881+0.13 1.048+0.11 0.996 +0.12 0.975+0.08
(P<0.05)
, 0. 731 mg/ kg, 25 50 mg kg (P>0.05) ;
25 50 mg/ kg 5. 225 mg/ kg ; 25 mg/ kg
, 0.916 1.021 mg/ kg, NDF 10 mg/ kg (P<
10mg kg 5.225 mg/ kg 0.05) , 50 mg/ kg (P>0.05)
25 mg/ kg 10mg/ kg ,0.225 5.225 mg/ kg
2.2 NDF (P>0.05), 25
NDF 50 mg/ kg ,0.225 mg/ kg NDF
NDF (P>0.05) , 5. 225 mg/ kg (P<0.05) ,
(P<0.05) ( 3) 0. 225 mg/ kg , NDF
, 10 mg/ kg NDF ; 5 mg/ kg ,
25 50mg/ kg (P<0.05 , 25 mg/ kg NDF
3 NDF
Table 3 Hfectsof copper and molybdenum supplemental levelson degraddibity of NDF of the tested cattle %
! (mg/ kg)
! (mg/ kg 10 25 50
0.225 42.72 ab+£8.54 39.17¢c+8.50 38.58c+4.20 40.16+2.24 F(Cu)™
5.225 41.59 b+9.88 44.14 a+4.23 44.05a+2.31 43.28+1.24 F(Mo)
42.15+0.45 41.68 +3.50 41.32+3.90 41.72+0.40
2.3 0.225mg/ kg OD
(P>0.05) ; 5.225mg/ kg 10 mg/
(SOD) kg SOD 25 50 mg/ kg
4 : (P<0.05) ,25 50 mg/ kg
SOD (P<0.05) , (P>0.05) ; ,0. 225 mg/ kg SOD
(P>0.05) , 5.225 mg/ kg , (P>
SOD 0. 05)
4
Table 4 Hfectsof copper and molybdenum supplemental levelson activity of SOD of the tested cattle U/ mL
! (mg/ kg)
(mg/ ko 10 25 50
0.225 126.6 ab+11.1 149.8 a+3.70 163.5a%40.1 146.8+11.2 F(Cu™
5.225 99.2¢c+0.4 110.8 b+ 15.4 122.2b+12.5 110.7+12.3 F(Mo)
112.9+12.65 130.3+17.0 142.8+18.5 129.7+16.1




48 2007 12
2.4 , (P>0.05) , 10 mg/
kg 7 5.225 mg/ kg ,10 mg/ kg
5 : 25 50 mg/ kg
(P<0.05), , 25 50 mg/ kg (P>
(P<0.01) , 0.05) , 25 mg/ kg
, 0. 225 mg/ kg ,0. 225 mg/ kg
, 5. 225 mg/ kg
5
Table5 Hfectsof copper and molybdenum supplementa levelson activity of ceruloplasmin of the tested cattle
I (mg/ kg)
I (mg/ kg)
10 25 50
0.225 0.208 £0.03 Aa 0.238+0.02 Aa 0.240+0.02 Aa 0.215+0.05 F(Cu) ~
5.225 0.088 +0.05 Bc 0.153+0.02 Bb 0.167 +£0.03 Bb 0.136+0.04 F(Mo)
0.128+0.04 0.195+0.04 0.204 +0.035 0.176+0.04
* (P<0.01)
2.5 ,
: 4 , CuZn- SOD
SOD
,10 mg/ kg ;
5 mg/ kg , 25 mg/ kg , 0.225mg/ kg
. 10 25 50 mg/ kg , SOD
6 , (P>0.05) , 10
Table 6 Suitable copper alowance of beef with mg/ kg ; 5.225 mg/ kg
different molybdenum diets oD ’
! (mg/ kg) 25 50 mg/kg ,SOD (P>
I (mg/ kg)
25 50 0.05) , 10 mg/ kg SOD
0.225 * 2 5.225 mg/ kg 25
5.225 * mg/ kg
NDF 0.225 * 3.2
5.225 *
0.225 * ’
5.225 . (0]
0.225 * ) )
5.225 * , [11]
* 50 %, ) )
3 , 0.225mg/kg
3.1 10 25 50 mg/ kg ,
(soD) (P>0.05)

, 10 mg/ kg
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5.225 mg/ kg
25 50 mg/ kg ,
(P>0.05) , : 10 mg/ kg ,
(P<0.05) ,
5.225 mg/ kg
, , 10 mg/ kg
,25 mg/ kg
4
1) , ,
(P<0.01) ; ,
, (P<0.01)
2) 0.225 mg/ kg
NDF 5. 225 mg/ kg
, NDF (P<
0. 05) , NDF
(P<0.05)
3)
(P<0.05) ,
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4) SOD
4 ,
0.225 mg/'kg 10
mg/ kg;
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