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Hfects of dietary supplements of copper and sulfur on copper
metabolism and digestion of roughage in sheep fed high molybdenum diet

Quo Baolin, Zhu Xiaoping, Zhang Yuzhi , Naren Batu, Jia Zhihai
(1. College of Animal Science and Technology , China Agricutural Universty , Beijing 100094, China)

Abstract  Four wethers (Poll Dorset X Small Tail Hanryang) with permanent rumen fistula were used to determine effect
o tri-basic copper chloride supplement on copper metabaolism in sheep fed high molybdenum diet in Latin-square de-
sign. The experiments were conducted in sheep fed with high molybdenum diet contained molybdenum (Mo) 12.55
mg- kg™ ! DM. Copper(Cu) , as tri-basic copper chloride, was added at doses of 0, 6, 12, 18mg-kg  'DM, and S, as
sodium sulfate(S) , was provided at 0, 0. 05 %, 0. 10 %, 0. 15 % DM respectively. The results showed that plasma Cu
and trichloroacetic acid (TCA) soluble Cu increased (P < 0.05) and there were no effects on TCA insoluble Cu and
cuproenzyme activities as dietary Cuincreased. TCA soluble Cu decreased ( P<0. 05) and TCA insoluble Cuincreased
(P<0.01). However, there was no effect on plasma Cu with increasing dietary S. In addition, there were no signifi-
cant differences in apparent digestibility of Cu, disappearance of dry matter and neutral detergent fiber (NDF) of Chi-
nese wildrye with dietary supplementation of Cu and S. These results suggest that tri-basic copper chloride may be sat-
isfactory inorganic copper source for sheep.
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Table 1l Compostion of basa diet fed to sheep and

nutrient levels (asfed bass) %
12.3 /(M)-kg'h) 8.57
3.0 0.15
2.0 10. 20
2.0 0.49
0.1 0.20
0.4 / (mg-kg™ 1) 9.09
0.2 / (mg-kg™ 1) 2.55
60.0
20.0
100.0

©* kg FeSO, 7H,0 1259, KI 325 mg,
MnSO4 H,O 61.5 g, ZnSO,- 7H,0 66 g, CoCl,- 6H,0 200 mg,
Na,Se0; 109 mg

24 36,48 72h,
2) 2h
, 5 10mL , ,10
mL ;
- 20
3) , 3d,
, 10%
1.4
1) NDF [6]
2)
@B/ T 13885 - 92 , Z-5000
( HITACHI
), (1 4)
, ) 2mL, 2mL
10 %( ) (Tca) 1,
A4000r-mn?t 10 min
TCA
TCA
3) (Cp)
(Cuzn-s0D) CuZn-S0D
CuZnrsOD Op ,
752
( )
1.5

SAS (The SAS System for
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Windows V8) STAT am ANOVA ,TCA (P<0.01) ,
, , TCA TCA (P>0.05) ;
CuZnrsOD (Op (CuzZn-0D) ()
, Duncan )
NDF
M IXED ,
18 mg- kg™ !
2 (25 mg-
2.1 kg "), :
(12.55 mg- kg™ 1) , ,
1 ( 1
2) 18mg- kg * ,
(P<0.05) ;
2
Table 2 HEfectsof copper supplementa levelson concentration of plasm Cu and activity of
cuproenzyme in sheep fed high dietary molybdenum
/ (mg- kg™ %)
0 6 12 18
/ (mg-L™ Y 0.85%+0.04 b 0.92+0.02 b 0.99+0.06 ab 1.10+£0.05 a
TCA /(mg-L'l) 0.67%+0.12 B 0.77+0.04 bAB 0.80+0. 09 abAB 0.88+0.08 aA
TCA / (mg-L'l) 0.18%0.16 0.15+0. 06 0.19£0.04 0.21+0.11
Cp/ (U-L- 1) 38.53+£3.93 37.00£2.06 45.14+8.13 40.79%+12.44
Cuzm oD/ (U-mL - h 134.90 + 21. 57 138. 72 +14. 33 134. 63 £ 10. 46 132. 37 £13. 40
(P<0.05) , (P<0.01)
[3]
, TCA [e]
(P<0.01) , :
, TCA (P> , TCA (P<
0.05) CuZn-S0D Cp 0.05) , , TCA
, TCA (P<0.01) ,
(8l ,
25 50mg- kg * , ,
2 (P<0.05) 10 mg- kg~ * TCA No))
) CuZn-SOD
2.2 , 04 (O3]
: : [10] TCA o))

[11]
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Table 3 Hfectsof sulfur supplementa leveson concentration of plasm Cu and activity of
cuproenzymein sheep fed high dietary molybdenum

! %
0 0.05 0.10 0.15
/(mg-L'l) 0.91+0.13 1.00+0. 07 0.98+0.07 0.96+0. 14
TCA /(mg-L'l) 0.83+0.11a 0.83+0.05a 0.79+£0.09 a 0.67+£0.12 b
TCA /(mg-L"l) 0.08%£0.03 cB 0.17 +0. 05 bcAB 0.19+0.04 bAB 0.29£0.10 aA
Cp/ (U-L- 1) 40.22+1.98 46. 35+ 10. 00 40.14+9.20 34.74+£3.59
CuZn-SOD/ (U-mL ™ 1Y) 140. 03 £ 23. 01 137.97 £9. 07 128.89 +12. 00 133.73+11.58
2.3 (NDF)
( 4) L L
[12]
! (P>0.05) ,
DM
4

Table 4 Hfectsof copper supplementa levelson gpparent digestibility of copper (Cu) and digetion of
Chinese aneurole-pidium in sheep fed high dietary molybdenum

/%
/h
0 0.05 0.10 0.15
| % 14.79+£9.82 12.49+12.00 11.15+3. 38 15.03+7.57
24 38.36+1.90 36.35+2.58 34.76+3.12 39.01+3.40
36 39.64 £6. 10 40.50 + 0. 67 38.57+4.47 42.92+5. 60
oM 1% 48 48.19+7.80 43.00 5. 45 46.44 +6. 30 48.16+1. 68
72 54.02+3.76 51.35+3.54 51.85+4.97 57.29+1.45
24 19.98+3.76 ab 18.60+3.65 ab 16.55+4.97 b 25.84+4.23 a
36 23.77+7.86 24.40+2.78 22.06+7.40 27.44+7.83
NDF I% 48 35.37+£9.94 27.89+7.83 31.98 +£8.50 35.70+3.30
72 43.15+4. 47 39.87 +6. 39 40.35+7.95 47.81 +2. 68
2.4 DM  NDF
(P>0.05) ,
(P>0.05) (5) DM  NDF [13]
S :
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Table5 Hfectsof sulfur supplementa levelson gpparent digestihility of copper (Cu) and
digestion of Chinese aneurole-pidium in sheep fed high dietary molybdenum
! %
/h
0 0.05 0.10 0.15
| % 15.18+9. 22 15.91+7.45 6.60+7.28 15.77 +£6.92
24 38.12+3.08 36.71+2.97 36.21+3.67 37.43+3.46
36 41.05%+4.00 42.07 +8.89 39.85+7.19 38.65+5.05
DM /9% 48 49.31+7.12 46.28+7.34 45.07+4.85 45.14+3. 89
72 56.04+1.91 53.96 £ 5. 46 51.66 +4.59 52.84+3.79
24 24.48 £5.48 18.63+4.10 18.77+£5.14 19.07 £5.32
36 26.19+5.79 25.64+3.28 23.37+£10.04 22.48+6.93
NDF [ % 48 36.89 + 8. 68 32.04+9.76 30.90+£7.12 31.10+6.59
72 45.69 + 2. 48 43.24+7.45 40.24 +7. 86 42.02 +6. 30
(P>0.05)
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