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Distributions of Cu, Fe, Mn, Zn and the Net Requirements for Maintenance and
Growth of Dorper X Jinzhong Crossbred Ram Lambs at 35-50 kg

JIN Ya-qgian, LIU Wen-zhong, REN You-she, ZHANG Chun-xiang,
ZHAO Jun-xing, MA Xue-hao, ZHANG Jian-xin"
(College of Animal Science and Veterinary Medicine , Shanxi Agricultural University, Taigu 030801, China)

Abstract ; This experiment was conducted to estimate distributions of Cu, Fe, Mn, Zn and the net
requirements for maintenance and growth of Dorper X Jinzhong crossbred ram lambs at 35-50
kg. A total of 30 ram lambs were used in this experiment. A comparative slaughter trial was car-
ried out, and 6 lambs were randomly chosen and slaughtered at approximately 35 kg BW as the
baseline group for measuring initial body composition. Another 6 lambs were also randomly cho-
sen and offered a pelleted mixed diet for ad libitum intake and slaughtered at approximately 43 kg
BW. The remaining 18 lambs were equally assigned to 3 groups in a randomised design according

to the level of dry matter intake (ad libitum or 65% or 40% of ad libitum intake of the same di-
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et), the 3 groups were slaughtered when the sheep fed ad libitum reached approximately 50 kg
BW. The contents of Cu, Fe, Mn and Zn in different tissues, including muscle, adipose. bone,
blood+ visceral, leather and wool, were measured; mathematical model for analyzing distribu-
tions of trace element in tissues and predicting trace element requirements for maintenance and
growth were established. The results showed that the growth rate of bone, muscle and fat de-
creased, decreased and increased, respectively. Cu, Fe Mn were mainly stored in viscera, ac-
counting for 86. 34%, 49.12%, 68.65% of the total contents in body, while Zn was mainly
stored in muscle and bone, accounting for 42. 17%, 24.19% of the total contents in body. The
net requirements for maintenance of Cu, Fe, Mn, Zn expressed as empty body weight (EBW)
were 0,016, 0,281, 0.007 and 0. 085 mg » kg ' EBW « d', and expressed as body weight (BW)
were 0. 013, 0. 228, 0. 006 and 0. 069 mg * kg™' BW + d™', respectively. Net requirements for
growth expressed as empty body weight (EBW) were 12. 61-15. 62, 77. 82-82. 55, 2. 74-3. 45 and
25.36-23.98 mg » kg”! EBW, and expressed as body weight (BW) were 10, 17-12. 75, 62. 76-
67.39, 2.21-2.82 and 20. 45-19. 57 mg * kg ' BW, respectively. The net requirements for main-
tenance of trace element in this study were higher than that recommended by NRC, excepted for
Zn; net requirements for growth of Fe and Zn were similar with the recommendation of NRC,
while requirements of Cu and Mn were higher than the recommendation.

Key words: crossbred ram lambs; trace element; distributions; net requirement; maintenance;
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Table 1 Composition and nutrient levels of diets (air-dry basis) %
2 s 72 P
E:jediem Ml Percentage ﬁuﬁfm?lcvcl Coanint
£ & Chinese wild rye 45.00 T ¥ i DM 89. 47
B 7 Alfalla hay 10. 00 fRitaE/ (MJ » kg™') ME 9.29
E >k Corn grain 29.50 HEH CP 11.91
K1 Soybean meal 14. 00 Mg EE 1.93
&3 Salt 0.50 i PE P £ 4 NDF 39. 20
WiiE AL Mineral/Vitamin premix 1.00 i/ (mg -+ kg ') Cu 6.16
&3} Total 100. 00 B/(mg « kg ') Fe 346. 58
4%/ (mg kg ') Mn 103. 80
#/(mg + kg™') Zn 51.62

VOB ET  RAREEE . VA 15 000 TU, VD 5 000 1U, VE 50 mg, 4k 90 mg.4d 12. 5 mg.%% 50 mg, %% 100 mg.fifi 0. 3 mg.

0.8 mg. 4l 0.5 mg;®. ME S il S L ARl HAL B 7 A a3 249 2 <2 0
!, The premix provides the following per kg of diet: VA 15 000 TU, VD 5 000 IU, VE 50 mg., Fe 90 mg. Cu 12.5 mg., Mn 50

2

mg, Zn 100 mg, Se 0.3 mg., 1 0.8 mg, Co 0.5 mg; *. ME is a calculated value, the others are measured values

AEFFAR AR AL Y A Bk B AW Y A E L F
50 kg WLy 18 HAE2ilEsE,
1.3 HFEE

I F 2014 4F 8~10 A 7E L PRl K& 5
Bz 2 B g0 #4730 P i 68 dy H e i i
3d, WA 10 d, Fi 55 d. iR F SR B ot
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2.1 35~50kg AEIGFEMBEAEZEKERRERN
METREE

B3 2 AL BEE BW 34 . AL 28 36 ADI
M 41 RN (P<<0. 05), ADG 5 FEAR #a#4 (P
0. 05) B H B 35 W i (P<<0. 05) ; fiF BW 11y
)11 R N1 P B ENE = NN 1 R = i S
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Table 2 Growth performance and trace element contents of male lambs at 35-50 kg

#H 5] Group

WHE It SEM P
JUH Ttem BL. M AL

K5/ kg BW 35.02¢ 43.15° 50. 64° 0. 26 <C0. 001
FHHRER/ (g d ) ADI 0. 00° 1627.89" 1 891. 82° 62. 65 <0. 001
FHHME /(g d ) ADG 0. 00" 397.50° 338. 20° 38. 24 <0.001
KELF:G 0.00 4.59" 5.78° 0.45 <0.001
255 1A & /kg EBW 28.07¢ 35.37" 41. 23" 0.47 <0.001
{4 5 /kg Carcass weight 15.76¢ 19. 38" 23.38* 0.43 <C0. 001
B8 H /g Bone weight 4 451.67" 4 888. 88" 5 042. 05 158. 80 0.049
WLA E /g Muscle weight 10 561. 20°¢ 12 670. 70° 15 117.97* 323.90 <C0. 001
7 % /g Leather weight 2 428.33¢ 3317.17" 3 856. 13¢ 96. 02 <0. 001
Ifil + P I E /g Blood and viscera weight 5 295.99¢ 6 705. 58" 7 746. 38" 153.12 <C0. 001
A& /g Fat weight 2 959. 37° 4 432. 35" 6 960. 81° 489. 75 <0. 001
£ E H /g Fleece weight 415.00°¢ 672. 55" 859. 88* 75.82 0.003
#i/mg Cu 216. 22¢ 360. 49" 399.12° 19.72 <0.001
#:/mg Fe 2 163.47°¢ 2 247.58" 3 142.43° 124.12 <0.001
5% /mg Mn 45. 04¢ 74.78" 83. 96° 4,09 <0.001
5 /mg Zn 847. 32¢ 1015.95" 1163. 63" 33.98 <0.001

AT HOF R AR A R NG 7B 3R0R 22 57 B 3 (P<0. 05) W A M F) - B BUR AR R OR 22 53 8 B3 (P>>0. 05) . T [+

In the same row, values with different small letters mean significant difference (P<C0. 05), while with the same or no letters

mean no significant difference (P>>0.05) . the same as below

2.2 3[5~50kg FEFEMBEAERALPRE
TESERTHMNE

HAL R EIC R SR ILE 3. BiE BW
T HR Rk S B () AR B 3 i (P<Z0. 05)
B B2/ (P<<0. 05) ; LA P 4k B & B T i

FHEF(P>0.05), AL 4141 & & B & & T H A w4l
(P<<0.05),.BL A & m & & FHMMA (P
0.05) 5 Fz o i L 8k BE B 3 W R AR (P <
0.05) 5 P ME A 4 4 % ¥ R M > AL > BL
(P<C0.05), M @1 8k 4 & & 24 1o 5% T Ho A 75 21
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(P<0.05); AR 7 h i ik & 5t B BW B 20 m &L MALEAR, B 3K T A 41 (P<<0. 05) ,
(P<<0.05) B & A AR EH (P>0.05), AL 4 FHATHBEICR M MEILR 4. ARES
PR AR T AL 4L (P<0. 05) s B & BB CER RN B A R A A X B A ik
HFEIH M>BL>AL(P<0.05), % & & BW  83.16%.46.48% .63. 21 % Lk I s BE7E WL o (1) L 6]
M EW A (P<0. 05, 8 . &R TR ELER Fe iR+ 35 40,00 % R b Rk Ry i b o 3k 20, 23 %64
(P>0.05); ¥ufy EBW i 46 & 278 MAL 4l L HMAZ P ME TR S8 KIK.

T BL 41 (P<C0. 05) 4 % )2 2 (P<C0. 05) , fi &k

R3 B~S0kgMRARFALPRETESE(HE)

Table 3 Trace element concentrations in tissues of male lambs at 35-50 kg (wet weight basis) mg * kg !
ZH %) Grou
4141 Tissue 5 H Ttem | Group SEM P
BL M AL
#i Cu 1.33¢ 1.87 2. 64 0.13 <0. 001
#: Fe 94, 22 69.03" 130. 27¢ 10. 43 0. 044
H#% Bone
%% Mn 0.70" 0.71" 0. 96" 0.03 <0.001
£ Zn 53.06° 50. 63 46. 69" 1.02 0.025
#il Cu 1.02° 0.97" 1.19° 0.02 <0. 001
# Fe 26.79 28. 65 28. 34 0. 64 0.471
WL Muscle
£ Mn 0.61° 0.55" 0.54" 0.01 0. 007
5 Zn 32.10 35.73 32.45 0.74 0.077
i Cu 1. 35" 1.29° 1.18" 0.02 0. 004
¥k Fe 68.21° 44, 18" 35. 89° 3.62 <0.001
EH7 Leather
£% Mn 0. 87" 0.73" 0. 75" 0.02 <0.001
BE Zn 17. 34® 13.55" 13.80" 0.49 <0. 001
#il Cu 35.53° 47. 82 42. 85" 1.30 <0. 001
£ Fe 208. 95° 155. 93" 200. 30° 7.52 0.002
N E Viscera
& Mn 5.38° 8.19° 7.53" 0. 30 <C0. 001
&% Zn 22. 38" 13.87" 24. 86° 1.27 <0.001
#i Cu 2.25¢ 2.51° 4. 07" 0. 20 <<0. 001
# Fe 26. 35" 24.13° 16. 06" 1.54 0. 007
g Fat
£ Mn 0. 65° 0.72" 0. 83" 0.02 <0. 001
5 Zn 8.39 7.37 5.69 0.53 0.101
#i Cu 3. 87" 4.11° 3. 56° 0.06 <0. 001
Bk Fe 300. 38 388. 45 294,18 20. 95 0.117
- FE Fleece
£ Mn 7.28" 5.87" 4.50° 0.28 <0. 001
55 Zn 222. 65 219. 65 177.43 10. 15 0.123
#l Cu 7.88" 9. 68" 10. 21° 0.40 <0.001
25 MR # Fe 78.77° 63.62" 76. 33" 5.24 0.024
EBW k& Mn 1. 64" 2.11° 2.04° 0.05 <0. 001

B Zn 30. 86° 28.72% 28.21° 0. 82 0.013
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Table 4 Distributions of trace element in tissues of male lambs at 35-50 kg mg
21 51 221 Tissue
i H Item
Group H#% Bone WL Muscle  F ¢ Leather  JF Viscera g Wi Fat FF Fleece
BL 5. 90 10.78 3.27 188.03 6. 64 1. 60
itk % 2.73 4.99 1.51 86. 97 3.06 0. 74
, M 9.14 12. 36 4.27 320. 82 11.13 2.77
il Cu ~
o7t % 2.55 3.46 1.19 88. 90 3.12 0.78
AL 13.33 17.98 4.53 280. 25 28. 32 3.06
i kb % 3.34 4.51 1.13 83.16 7.09 0.77
BL 418. 34 282. 01 165. 26 1 107. 90 71.83 118.13
i b %% 18. 63 13. 25 7.78 51.67 3.31 5.36
. M 331.43 363. 32 146. 92 1 048.75 105. 43 251,72
B Fe di b %% 14,76 16. 32 6.55 46. 48 4.73 11.16
AL 655. 52 430. 43 137.71 1553.94 111. 42 253. 42
it % 20. 65 13. 84 4.45 49. 20 3.59 8.27
BL 3.09 6. 44 2.10 28.47 1.91 3.03
o7t % 6.87 14. 32 4,67 63.21 4.23 6.70
M 3.47 6.97 2.42 54.75 3.21 3.96
£ Mn ~
i L % 4.65 9.33 3.24 73.24 4.28 5.26
AL 4.83 8.23 2.89 58. 37 3.62 3.89
i b %% 5.76 9.82 3.45 69. 49 6. 84 4. 64
BL 235.72 338. 48 42,07 118. 45 23.13 89. 46
it % 27.89 40. 00 4.97 13.99 2.72 10. 43
. M 247.78 451, 60 44. 83 92. 67 32.00 147.07
B zn it % 24. 46 44. 38 4.43 9.13 3. 14 14. 46
AL 235.15 490.76 53.08 192. 44 39. 17 153.02
o7t % 20. 23 42.13 4,57 16. 60 3.36 13.11

AL A BUP AT Y B S S AR S RN

The proportion of tissue is the ratio of mineral weight in tissue to the mineral weight of EBW

2.3 B~S0kg NERERELUEBETES B, HFEA.35~50 kg 0G5 Bk VE B dE R
B2 5 AT AL AR o ST R UUR A R, S0 JT T4 9 h 0. 016, 0. 281, 0. 007 Fl 0. 085

FHAR LEBLAM R AHXRHK®H (P>  mg-kg ' EBW-d',

0.69), 4 I, F 0, 5 IR B Oy i3 o0 R 45 %

RS HRFFEETNARX

Table 5 Equations to predict the trace element net requirements for maintenance of lambs

AR E R/ (mg kg ' EBW . d D)

BH Ttem Jife Equation K r Net requirement for maintenance
#i Cu Re,=0.304 0X1¢,—0.016 1 0. 84 <0. 001 0.016
2 Fe Rg. =0.048 5X 1 —0.281 0 0.69 <0. 001 0. 281
4 Mn Ru, =0.004 2 X1y, —0.006 5 0. 85 <0. 001 0. 007
B Zn Rz =0.071 2X 1, —0.085 1 0. 84 <0. 001 0.085
2.4 B5~S0kg NERETEREKEES A5 Z, H A 56 (R =>0. 72), i o] 3@ 12 BW i

% 6 W1, EBW 5 BW R AL MEE R W EBW, JE Mk S 0 0 EBW SR 0T 19 & it
(R'=0.96), &It T £ Mo it 55 EBW SRkl (F 7). h# 7 W&, Bi% BW 58 i, o i EBW
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BW 4352 35.40.,45.50 kg W, A1) () EBW 43 51
i 28.23.32.42.36. 62,40, 82 kg, BW : SBW 1l
Syl 1024010 23,10 23,1, 22, % AR AT T R

R6 I[5~50 kg NEBAMETESES EBBWHEHAX R

B RS NAEAFARE B H I EMEITR
. R 8 AL B BW S B LBk AR
AN A T D

Table 6 Regression relations between carcass trace element contents and EBW of male lambs at 35-50 kg

i H Item 77 #& Equation R? RMSE P

23 K # /kg EBW EBW=0.839 6 XBW—1.159 3 0.96 1.14 <C0.001
#i/(mg « kg”! EBW) Cu lg Cu=1.579 2Xlg EBW+0. 062 2 0.93 0.03 <C0. 001
#/(mg + kg ' EBW) Fe lg Fe=1.159 9X1lg EBW+1.594 7 0.72 0.05 <C0. 001
4 /(mg « kg '"EBW) Mn lg Mn=1. 628 4X1g EBW—0. 686 3 0.92 0. 04 <C0.001
¥ /(mg + kg ' EBW) Zn lg Zn=0.848 2 1g EBW+1. 695 8 0.93 0.02 <0.001

KT B~S0kg REWBLRSEKEES

Table 7 Net requirements of trace element for growth of male lambs at 35-50 kg

{& H /kg Body weight

i H Ttem 3t 20 I 50 J7 1 Equation

ZS Rk # kg EBW 28. 23 32.42 36. 62 40. 82

#i/(mg + kg”! EBW) Cu 12.61 13. 67 14.67 15. 62 NRGe, =1. 822 4 X EBW" 7

#:/(mg + kg ' EBW) Fe 77.82 79.56 81.13 82.55 NRGp. =45. 616 4 X EBW"**

i /(mg + kg ' EBW) Mn 2.74 2.98 3.22 3.45 NRGy, =0. 335 3 X EBW"

B/ (mg « kg™ EBW) Zn 25. 36 24.83 24. 37 23.98 NRGz, =42.101 6 X EBW !¢
RS B~ kg MBRAXRFRAFHEBEMELRLAEKTESE

Table 8 Net requirements of trace element for growth of male lambs at 35-50 kg in different ADG

K kg HigE /(g d™) MEICZE/(mg « d7') Trace element
BW ADG 8] Cu % Fe %% Mn B Zn
100 1.02 6.28 0.22 2.04
35 200 2.03 12.55 0. 44 4.09
300 3.05 18. 83 0. 66 6.13
100 1.11 6. 45 0.24 2.01
40 200 2.22 12.90 0.48 4.03
300 3.32 19. 35 0.73 6.04
100 1. 19 6. 60 0. 26 1.98
45 200 2.39 13. 20 0.52 3.97
300 3.58 19. 81 0.79 5.95
100 1. 28 6.74 0.28 1. 96
50 200 2.55 13.48 0. 56 3.91
300 3.83 20. 22 0. 84 5. 87
kg T4 5 B B € A4 A N RS R B 28 ST Y
3 i # I F T TR A B 3563 71 1350
3.1 35~50 kg NEMAREKER kg PSR B B AL I < 4 F1ARA S 3 H

EEAEREES MM SRR B REFEK
gy e 20 . Fmt Y R, B R
A KA T 2 s S e X 35 ~43 il 43~50

G
ORE 2

B4y 5 Ry 398 1 338 g Uk B AL 5 0 AR K R R
% (ER A R KL TR HOR R P L TR AL
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P #5 2 2 25 B 0 A 3 RE 25 B ol W R i 3 K
T A8 Ak 75 4 28 1 A2 1 B B 25 A 5 I A 0 e A=
KUY FES Y AR B A SR B R
K Z 5 MALA L f s 2 g I e B . RA.
Gomesa & HFSE R .5~ 20 kg BERE 1L E B 4
S A KR B ML A K R R 5 T 0 S e S 0 4
. 20~35 kg A8 J% 58 20 26 H % 4 AU AR K AR
FHUAAKHE ;1. F. Da Silva 2 %t 18~30 kg
LB U0 B, B G IR S0 I, EBW b BT o
T ) il 2 1 i Js e i L 0 386 i 18 P B R B G
B K WS . AR BESE . 35 ~ 50 kg A K
EBW Hi 28. 07 kg 3§ hnm ] 41. 23 kg, ¥ 71
46. 8800, T #E L2 H 4. 45 kg Hm %) 5. 04 kg, 1
T 13,26 % B S EA AL TR EAEE . 5
S AEYY R L F. Da Silva 85 B F 58 45 R —
. HAh AR EBW FE 5 41 2048 5 0 R G
T S B DS HGE W BE (O B R 67. 24 %0 R 43.
57%) s Al R A& A B 5 T 3 560 2 4 3 4 R 1
FEABEFE s 28 S5 WU B 107 43 0 38 Jm T 43 % i
135% , ULBATE 35~50 kg 34 & B B, fR I 41 4UE K
R e s AR KR LA A K 5 EBW
ARG, AR E .
3.2 3B[5~50kg RNEHAHRHETZRSETLUERS
HE

ARG Bl A R EE ARG A LR VR BELE L
Wy R &R T A H B A EBW & & R 1 AR
A e S e T e S R TR XS H
Zhang %R T 45 P — B0 (AR S m B AR S T
ESHT NGB B A A 7], AT RS A A 5 i IR
b A S A KB BOAS [A] BT 3L

TR B H R4 5 MAEA M A i & &
BAEBRNESR HHAES AR P00 i S =
L/ RREEIR ¢ IR N NG S S R A T
A5 KA R AL B UL L SE B2 R IR T
FRBHAAPME TR NS & 2ZEF R, BB,
B AR LAY R R I A e A . BERTHLIR AR
K5 dRRE ECEEMERS AN S 5IUEE
FI 5T 0 R AR 3 38 5 LR B H S 1 3 R % D) AH
Ko AMFFEA WA LB i B s RN B
By 42, 17%, Hk & 8%, 5 20. 23%; G, Bellof
SEINE A5 kg 26 R BIR ST & IR AE DL R ) B
AR R A 59 %0 8 SE Y X 20~ 35 kg FE %€
Z2 38— AR FE I 9 & BURETE L IR R % b Y B

S35 RN B B R Y 34, 11%. 32, 420 H.
Zhang'®! 8 XL 24 58 48 26 1B 9% J B 7E ILIAL A
B A AR R S R 35. 680,31, 68%,
XS IE 5 AR 5 25 B AT 25 5 AT B B R R
RE R ENR SR IEh SRS, W
TES YR N Z FP S R o vh R AR (R
5026 ~60 Yo i A7 AE T P o A 56 9 E v A B
HIRP A B 86. 34% . T G. Bellof 2517 JA K
55 Y0 B 3 A F I Hp 20 57 3RO Ok 4 A A T
PIBER H. Zhang % &3 20~35 kg A A AEH
Aoy 5 R Y M A 83, 12% . ARl IR g R 5 H.
Zhang %1 4o sy g B — 5, B2 s LIk
H I 2T R F ARy AR P 50 %6 ~ 60 Y )k
Z SR MG . A & B, Y BE CE i) H
Bear i E R M A Y 49, 12% , H. Zhang 20 %
B SEIR Y64, 38 V0K AFTEF N b L 2057 B o fA
PSRN I e o 3 (T VAN N I s Nl s <)
66.99% 1M G. Bellof 25" A hy, B % v £k & 2 B
B R B A 57, 4% R LR RS, 4
S HLAAAS 0] Bl B ) T 2R AR AR Y AR,
PN SN =g A R = o KR (E B d o S SN Sl 4
B 5 RS 8 41%.]. W, Lassiter %]
WA FEB PR E S R IA N B E E R &
R bR BRI R B E T E A M 19 mg « kg
TFF] 6 mg « kg . (HASHE 7 BOHE 2 WL IE (%
I HAT R R R R Y 68, 65 %0, ST
H. Zhang %" il W 4G EE oA TR . & 0F
FEGEREFEKATRES S i i IR AR &
b R IR B R A K
3.3 35~50kg NERHK R HFEEESE

AW 5T H R BTHE AL B4R Bk B VBE L BR AR LAY
5T NRC(2007)) 4 77 0, o HoJ2 Bk i #
NRC(2007) iy #fi: 47 {8 » (H 588 3 F F R (500 mg -
kg 'DM), HF NRC(2007)) 24 1 A B 5% 45 1
T RVJE 25 B A7 (8, HLAS b 35 X 0 ) o s 2
(B 78 AE 76 58 K 3 B, B i NRC (2007) ™ 477 11
e B IR — G E A TR E LI A R R R IR R .
AN N, F. Suttle™ A Ky, 5 FI0R ML, &
JCE TR G Z s SRR R SR AR VB SR KO
SNRR R BRI, AR 2% 20 Sy 3 B 9T 45 1
R A A A VR ERI  LAF ST 35~50 kg ARIA X
HWHAEFL AEMEBETRTER,

WAES PR E 2, H 55 B
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Bt Bk & R A U 52 ) R 0, Y HOR TP A B B
S5 fe IS ML A XS A 10 7 B S T O A
I e B R RO R ME . T SR LR HE S
S BRI A A T B AR S
PR O . AW ST v 4 4 R B O 0. 016
mg+ kg ' EBW « d°' (8 0. 013 mg - kg'
BW « d ) f&F H. Zhang " 8 58 20~ 35 kg
FE 2238 A 2 TR (0. 036 mg « kg ' BW - d 1),
HE F ARC (1980)M | NRC (2007)") J2 N. F.
Suttle™) %5 4y #f 7% & (0. 004 mg - kg
BW «d '), M{KE Ny 35 kg W, A3 56 v 4 4 15 2
R4 H N 0.455 mg « d7' L W = F AL SF Y (1 B
FEEER0. 41 mg « d7) . BRJTEZAFIE T K 2B
Bprf — A LB AR 7 AN 23t B 1 ) A E
B A Tk B L A ) R o 40 ) B ) A A AR
WL AR B AT P Bk 4 RE T O R R 0. 281
mg * kg”' EBW - d7' (8 0. 228 mg + kg™
BW « d ). & F NRC(2007)"™ [l # 5+ (0. 014 mg
« kg™' BW « d" ") {HAK T H. Zhang " HF 53 45
H(0.307 mg » kg ' BW « d7 '), M{K&E N 35 kg
B A PR T B R AT BN 7,98 mg + 47,
KT R R A1 49 mg-d D, 5
HIL/RIREN e IS YT R K R P ST Rl e
HEvEsh Pyt aAs B k. SHIELLES S RS
1) FL A4 4 I, G L2 5 Nl B 4 B VR T R
HA R, T EE WA S E. M. Hidiro-
glou™" & 38 2o 0 7 JHF o 1 T R R A Tl UK - O Ay
HHFHENRETERS, AR EL LK E SR
B, 1% WAL 4E FE T BN 0,007 mg -+ kg
EBW « d '(8 0. 006 mg » kg' BW « d" D, BT
NRC (2007)" #y H#E #7 & (0. 002 mg + kg !
BW«d ') fl H. Zhang %Y [ BF 5% 4 $
(0.004 mg « kg™ BW « d7'), Y4{&k&E K 35 kg i,
A PR T E RSN 0,21 mg - d KT
SSFHIL B F ST 45 SR (0. 29 mg - ). AWFIE G
PP 4ERr Ty 2 E O 0. 085 mg « kg ' EBW « d!
(0. 069 mg + kg BW « d7'), B§ £ T ARC
(1980)™0 F1 NRC (2007 )M 45 iy 4 #7 {5 (0. 076
mg * kg™! BW « d ') ¢ H. Zhang 2 #9845
(0.072 mg « kg ' BW « d" V), # 8 1% 35 kg A&
(2.42 mg « d71) J5 . 58 20 SF B AT 1 F 9% 45 2R
(2.34 mg + d " HBEE.

ARSI 35~50 kg 2265 46 5 BERY

G KT A Bk 12, 61 ~ 15, 62, 77. 82 ~
82.55.2. 74~ 3. 45 fl 25. 36 ~23. 98 mg + kg !
EBW ., 75 1A E 5K B R AL L i )5 A K it
43R 10, 17 ~12. 75,62, 76 ~67. 39,2, 21 ~2. 82
F120.45~19.57 mg » kg ' BW, 5 NRC(2007)"*
WS HE.EHAERTE RN ME L 06
pg e+ kg ' BW,55,0. 47,24 mg « kg ' BW) A tb,
BRVBER A KRS 52l VR s T NRC
00D W HEE . N. D. Grace™® X} 25~50 kg
P 2 B e 4 - 5 B 4 Bk VR R AR KRR
o} 0.77.55.0.47.24 mg « kg ' EBW, & e
I 5 AR 2 BT T A e A I T A
Bah% . G. Bellof 489 il , 18 ~50 kg {8 [ 35 F
WOFA Bk B PRV A KRS & o 10 41,26, 1,
1.04.30.0 mg « kg~ ' EBW, 4% LA AN S F A W5
5, SFHUBEE F W, 20~ 35 kg AL FEZR A
SR LBRVE .M AE R HEE Y 8. 08 ~11. 16,
82.83~ 86. 15, 1. 79 ~ 2.12, 20. 52 ~ 20. 09
mg + kg ' BW, 5 & #f 57 45 B #% if. H. Zhang
ELIHIE L 20~ 35 kg R4 RC A AR LR HE L B
Gk KT B Rl 3. 00~ 2. 40,56, 60 ~49. 40,
0.30~0.22.,22.70~23.00 mg * kg ! BW, [§4F
B AR T 45 R DL AN Hofh i i oT R
HHMT AR R, B A EE K, & METR
T GRS A R A R . X R
ZE S Al REk B A A HOR L IR IR A L M A B AR
AT

4 &

(D BEE R 350, 35~50 kg B BEA 64585
JUL PR A K T 30 7 AR o B I 2 30 32 8 4 o

(2O 4 Bk ViR F 250 A T IE Qo o s 4 2
Sairie NGRS E =g L

(3)35~50 kg FLIA X & h 4 2 F1ARA 54 .
PR VR R SR 43 ) 0. .016.,0. 281.,0. 007
H10.085 mg « kg ! EBW « d !, DMK T (BW) #7543 4
k1 0.013,0. 228.0. 006 F1 0.069 mg » kg ' BW « d ',

(4)35~50 kg ALy X3 4 F1ACA 54 .
BRVER PR AE KSR A o 12, 61 ~ 15, 62,
77.82~ 82. 55.2. T4 ~ 3. 45 Fl 25. 36 ~ 23. 98
mg * kg ' EBW, LUK E (BW) &R 403 8 10, 17~
12.75.62.76~67.39.2.21~2. 82 1 20. 45~19. 57
mg * kg 'BW,
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