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AGER 5 EHEAT R A RIE T I S f iR iR A R B0 R o By - B RMRE ~ B
BRIEAR ~ B i 1 s Rty hii & R 2 - ASBRIE RIS 41.3 = 1.3 kg /Y LD R ASE
48 U - RANFERNZCRE S o B ER A~ B~ C & D 5 4 FRDUFOR — RS0R Ry 1 20 B
RRPEHA - A M CHEMD EARIMIEE S HIRESHERE 15.5% M 14.0% > §fi 16 mg/kg
Fi1 9.6 mg/kg > HALREIT Ry 3,250 keal/kg L FLRERTE B #fl ~ C #IA1 D MAEA RIS I BREE AL A
Bl R P AR MAIIRA RS (Cu 25.1%) ~ EEEEESH (Cu 10%) 38 7 - FEAIEERS (Cu 35.6%) Al
=\ 35 mg/kg MUERE - IEEI B Mok C MAEAFEEHE o BIARS NS IR S A =0y 8 35 5% 5
mg/kg > D HAIFRSNAINE HEZ S AN 5 me/ke « ARMEEHMIEA - FEE (W) 4 5
BRI 4 38 AR - IEHEERERE 4 SHR AR ETT AR - AREYEL AL RIUIAH R B
1 RS AR T T E RS - AR Eh Y BL Rl A R - SRR IR AT - BT A&
FIREEE 100 kg FRFRGR © A RNEH AR EEH ASIIRER - SRR AR ERE Bl e et
AR o BRERIT ~ B~ I BE - BB ERENURIN - TSR - REREUR - S ECARN
fE ~ RS MOINAIEE R FR B ITAGT - A M H G R - SEAEHR R SIS0 ch iy IR - R
(P <0.05) BEHM MR - FESHNVEROTIR - 2R BERL AT Brb o & =YL (27-33 mg/
kg) o TN ~ B ~ B S TR DL B iR o SBRFTS A  ER I E FEERET L
TR — AR Ry EEORHT A SN SR GRR - P ay i 5 A Rtk Re B iR - AR fE o
S B TR A A H P B P B A R N T £ s -
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FEA M B EUR R S A > RS AE T MRS S T AT B D 745 4 0 B4 - Cu®' s Mg®

Ca* ~Fe'' ~ zZn® 5 » Hp X LIHI Cu* B Zn®" WSS JIimsh - T RORE i HL AN Vs Ik () A s
( Oberlaeas and Harland, 1996) - {JFg&48E4G %50k F Gk h 9 T/&a -

BB KR (2000) HUE > AFEEIRE PR S EETLE 35 ppm DT © #fF5€ (Cromwell, 1991;
Coffey et al., 1994; Apgar et al., 1995) $5H! » BAREHIRID 250 ppm i ERHH A BGLEE BIHISER -
e EFEE AR - THANER RS ERR » (H54 5 S e 8 & I I R R R 3R 84 10-30% > i
Bt i & BAREHE B R 2 EEYIN 42 e (Kornegay and Harper, 1997; Dozier ef al., 2003) °
Armstrong et al. (2004) f5i > BREAREFE 125 ppm MHEREHE - HERIYHHRIREE 250 ppm A%
KA o Veum et al. (2004) $5H > LA 50 ppm 2 F RS VIEREI (R EFE - AHEIRDN 250 ppm A
FHEE S ERR R I s B - AR 23% 2 SR & < KL o 8 ARSI A ST I ~ B EER
RAYE - R EY . AV TR - 225 (2005) DL 1 mg/mL v - BEEEEE (v -PGA) IR
% 10 mM CuSOq - 5H0 7F pH 6-7 AN - EEHL 7 -PGA BB R » HASEEEEy 90% » 8
BT E Bt o R 10% - % o -PGA B Cu®" E& - BRE Cu® B3 Pl B e
FHE G T LI EE T HE AV & - AR R ARG8T R IR R E T B2 = S S R =R - DU RR &
Cu™" ZEPyalFI R -

RS E Y ESBIE A RE - AR A SR IR I FE R SR ey - BT R E
HRE B LAY S ORI 3R DURCEIBEE R R RE B R IReus2 2 DUR By b i & &
HIRUSR -

o

MEERTIIE

. BEhpadlis kol

REGTR e M ET (Completely Randomized Design, CRD) - SEHURSE 41.3 + 1.3 kg 1Y
LD A% 48 86 - RIAFERAZLFERY » B EN A B~ C k D 4 HLITOR— KEMRBE
TR R AR 2 B pR B (BPRRAHEO R ER 1) - BRI R AR R - A CEIRHD
A R E A s S E 1B 15.5% 1 14.0% » 1H{bEEISE 3,250 keal/kg 1 REREEA R -
B #l ~ C #J D HHAEAEFIA5 i B G 7E R R e sh BRSNS IR 8 (CuS04.5H20, GR ), Merck,
Germany : i 25.1% ) ~ EEEESH (8% — 7% > Trouw, Nutrition ; & 8i& 10%)
v -PGA (fRZF5F (2005) J5iERUME » S 35.6% ) BUZUSH 35 me/kg AYGTHE - IUEHH B #HEL C #H
TE A G AR o3 AR SN AR IR B R BY LAY SR 35 B0 5 meg/kg » D R RIERSMA DI 1 B 2 A R BY =0y
#i 5 mg/kg - A RHIFREIER - SEE (W) 4 55> B 4 38 £RIE R > FIREER
AV 4 SHRSAFEHETT O EAEE USRS R BT IE B 1A - FEEEREE - BV E
100 kg KSR (160.7 £ 3.8 Hiig) - Bi¥sr# i (AL R - ARBEEIYIN &l E LA RS N
fEE > BB - IR REEAS  BRER TEREYES/IME ) FE -
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Table 1. The composition of experimental diets (kg)

Ingredients Grower Finisher
Yellow corn (CP 7.5% ) 670.0 690.0
Soybean meal (CP 43.5% ) 190.0 196.0
Fish meal (CP 60% ) 30.0 —
Wheat bran 60.0 60.0
Molasses 20.0 20.0
Limestone 6.0 10.0
Dicalcium phosphate 13.0 14.0
Choline chloride (50%) 1.0 1.0
Salt 5.0 4.0
Vitamin premix * 1.0 1.0
Mineral premix 4.0" 40"
Total 1,000 1,000

Vitamin premix provided per kilogram of diet as following: Vitamin A, 6,000 IU; Vitamin D3, 800 IU;
Vitamin By, 0.02 mg; Vitamin E, 20 IU; Vitamin K3, 4 mg; Riboflavin, 4 mg; Pantothenic acid, 16 mg;
Niacin, 30 mg; Pyridoxine, 1mg; Folic acid, 0.5mg; Biotin, 0.1mg.

" Mineral premix provided per kilogram of diet as following: Fe, 140 mg; Mn, 20 mg; Zn, 70 mg; I, 0.45 mg
; No addition of Cu in A diet, B, C and D were added 35 mg Cu as copper sulfate, Cu-proteinate and Cu-
v PGA, respectively.

™" Mineral premix provided per kilogram of diet as follows: Fe, 140 mg; Mn, 20 mg; Zn, 70 mg; I, 0.45 mg ;
No addition of Cu in A diet, B and C were added 35 mg and 5 mg Cu as copper sulfate, respectively, D diet
was added 5 mg Cu as Cu-proteinate.

. SR

(i) BRI R R AT LR FE 4 BHER AL - SRR AR B A RAIAH ) 2 e
2 kg/d (fERE 80%) - 70 b~ TAHEFHIE - BUHKER - BRETATSCUCERAT R BR AR <
EREL > AEANDIR-ERCSREE - FEEREIETRL ~ IERFEREL > DETRBEERREE -

(il ) #5E L2RAIRPEE - Seia T 3 RAVHEIED] - oS EERE - 56 4-6 KGRI 0.6%
Z Cra0s > HRIAFINA 40 mL ~ 6 N 2 HCL > EFT 2 FEIRIGEE -

(iii ) HeERAERER 4-6 K2R FCskHER EAERBERTT -

(iv) 28 6 REREEIMIEBSL 10 mL/ 98 - SrBEEILIE $HAF -

(v) BIEFE LI - § PR OIEERRGIE » BREREIEREGRIE (38 8 XF
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) o BRE S MRSIEE R - BEENACSREE R R > ERBAEMENER - BRI
GERRL T

0. MRS
NEE AR R FEEE N 41 00 BIAZE R (fHERUK) EHH B4 9 1 00 FREIN
TWeBEAh 15 mL/ 58 > Hrp 5 mL DUSHEE 2 IMAET TR 5347 > 53 10 mL RIS BEME R R AF -

V. EsEalh

A REABERT AR EARIGEE 24 BH > BB 6 B RDFRALHESY > ordt (R 7
H) X =T B IEIREORHER © gtk T RIEREENT ~ B ~ BR ~ R (FEMdehibi) - 22
HisZEfIERE A ~ /N Utk - $REEER 10-11 BT SR NLERAT -

V. HIEEE KT
(i) ERMERE
skt ES R R > SERATNe 2 BNE 1 X &I GEREERER 5-10
kg) AIEHERE | X (KBWMENSE KEEERE  FHRVEFHEARRE (average daily
feed intake, ADFI) ~ P HIME (average daily gain, ADG) KSR (gain/feed, G/

F) -
(i) ik
RIRERSE (2005) S2EGEENANBREDSS (1988) ZIEHIE -
(iii ) £ AT

L 7k HIE
2L AOAC (1990) Jjk » HERDME ~ FTAE - FFH - WM ~ Bt ~ B - iz
AL~ BEH R g ko g
2. Bt IKAE
Ko BIESERAR » AR Z A RERE (NEYTECH-2-525) £ 550-650C

SHEFFRP IR I8 -
3. S RE
BREIALE AV - A 3N (9BEEE 10 mL - DGRBS AT 350°C BAVEST
Fafii - FefEme bl "1 JBAR RIS R o DUR FIRKOLEEES (Spectrophotometer Z8100,
Hitachi) JHI5E 52 & -

VI et AT

A RVERE DU R X B A CRF- 3l R B ED) - AR BRI DU B A R 3B BT - £/
DUF BB AT 04T © Y= +T+E > Hep Y (KREBIHE - o ARKREEPES > T KAV 8
FEE - E QR - FIH SAS BT T Be Ny — R MR Z(EFF (General linear model
procedure) FETTEESTMAT (SAS, 2002) - LI LSMEANS it e ffiE 2 R BERH A i/ NG TT P 1E K
PRUERSE - FEDIBRE #2803 1 IBR % (Duncan’s New Multiple Range Test) » Fii 25 FR B HIY 72
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SR B R

AR BB AR B R R ERAR T ARG S R ER 2 - A RN B ARG (AMD) P& E
1Ak 15.7 % 16.0 mg/kg > 1 B ~ C K D #H4: EHAGRE Py & 2 H05 51k 58.5 ~ 56.9 K 46.2
mg/kg - JEERHRIZS Ak 59.7 ~ 28.0 F 27.3 mg/kg °

2 2. SABE R RS

Table 2. The composition of experimental diets

Growing period Finishing period
Items
A* B ¢ D A B ¢ D

Calculated value

CP', % 15.5 15.5 15.5 15.5 14.0 14.0 14.0 14.0

DE, kcal/kg 3267 3267 3267 3267 3268 3268 3268 3268

Copper?, mg/kg 16.0 51.0 51.0 51.0 9.6 44.6 14.6 14.6

Zinc?, mg/kg 103.5 103.5 103.5 103.5 101.7 101.7 101.7 101.7
Analyzed value

DM, % 88.2 88.2 88.4 87.9 87.2 87.3 87.6 87.4

CP, % 15.3 15.2 15.3 154 14.2 14.1 14.0 14.1

Copper®, mg/kg 15.7 58.5 56.9 46.2 16.0 59.7 28.0 273

Zinc®, mg/kg 124.0 115.0 126.8 116.0 111.8 117.2 119.5 125.8

* Growing period: No addition of Cu in A diet, B, C and D were fed basal diet with 35 mg Cu/kg by adding
of CuSOq, Cu-proteinate or y -PGA-Cu, respectively; Finishing period: No addition of Cu in A diet, B and
C were fed basal diet with 35 mg and 5 mg Cu/kg by adding of CuSOs, respectively, D diet was added 5 mg
Cu/kg as Cu-proteinate.

CP: crude protein (N X 6.25); DE: digestible energy; DM: dry matter.

The levels of copper and zinc in basal diets (diets DM basis) for growing or finishing period were 16.0 and
33.5 mg/kg, and 9.6 and 31.7 mg/kg, respectively.

Dry matter basis.

BRI R B SU LY R AR RIEREC % IR 3 - BHEFE A RINHIETRI R
MG > BR D # (FRAN 7 -PGA RIS ) SMEREFAEE 1 kg DAL - thEL D .2 ADFI BA35 4 (P
< 0.05) fHAD =R D EGRITR - SHHFEER 130 HERRFREEE 70 kg DIEBIAEITIEE 1
B - BABERSRIRFRR D MAMVEIRE BT AT 100 kg - HfHFE SR HERIIFAT ADG ~ ADFI } G/F
JIIFHST © NRC (1998) #5i > ARIEEDFEE (B2 20-120 kg) FEH T EERLE 7.42-9.23 mg [
MAGEE A MR LIIOR — RERR B R ER (£ 1) - Kot AR AT EE
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torplE 15.7 J 16.0 mg/kg BY#H » HS- ADFI St 2.50-2.60 kg [ (3% 3) - HEAGTEEDREH
AIHERY 39-42 mg/d WIS - ELREIEGABRINIM S - GUR 2 ARSI (0-35 mg/kg diet) FRANEHEEHATZR
s CHSEER) o SNSRI ERERE (ADG ~ ADFI ) G/F) - [LEZ Creech et al.
(2004) RS EHT 59-109 kg AYFEEEIRE T3 BITRMN 25 ~ 5 (HEERAUS) AT S mg/kg (AAHERIZL)
IS - AR F AR R ERAHR ADG ~ ADFI J¢ G/F IHHITZAS R —8 - BURAERIE 5L SR
DAFEK — RER R EEFORIAYATRE - ARAMNRIIHAI &2 RS RAE E A RFEE -

2 3. BRI AR S L SV E R R R RE

Table 3. Effect of adding various forms of copper to diet on growth performance of pigs

Groups A* B C D SE

Growing period (BW 41.1-64.9 kg)

ADG', kg/d 1.00 1.04 1.04 0.99 0.04
ADFI', kg/d 2.50" 2.49° 2.53% 2,38 0.04
G/F', kg/kg 0.40 0.42 0.41 0.42 0.02

Finishing period (BW 72.7-100.0 kg)

ADG, kg/d 0.99 0.94 0.95 0.92 0.04
ADFI, kg/d 3.23 3.07 3.24 3.12 0.08
G/F, kg/kg 0.31 0.31 0.30 0.30 0.01

Overall period (BW 41.1-100.0 kg)

ADG, kg/d 0.96 0.92 0.95 0.93 0.04
ADFI, kg/d 2.60 2.54 2.60 2.49 0.05
GIF, kg/kg 0.37 0.36 0.37 0.37 0.02

* Growing period: No addition of Cu in A diet, B, C and D were fed basal diet with 35 mg Cu/kg by adding
of CuSOs, Cu-proteinate or 7 -PGA-Cu, respectively; Finishing period: No addition of Cu in A diet, B and
C were fed basal diet with 35 mg and 5 mg Cu/kg by adding of CuSOs, respectively, D diet was added 5
mg Cu/kg as Cu-proteinate.

ADG: average daily gain; ADFI: average daily feed intake; G/F: gain/feed.

% Means within the same row without the same superscript are significantly different (P <0.05).

1

A RIEBEAS R R - SRR 4 BHRI A FEHET T OBEARE - RERTINER 4 - SHAVREAEHE
e~ FEAE S KRR PRI R SIALNT - it 732-812 g/d A13.21-4.81 L/d ] - 5 E & AR
Fir (1993) #mieny " FEILPRFR LA TREERAT ~ ME LM, DABGEE 100 kg WYNFERR (B4
FE ¥ fii(animal production unit, APU) » A LI HF IR HRMERT 1.7 kg ke 3.3 L 5 > #E 550

(2001) #HHHSEE 100 kg FFEER H IR HRIER) 1.54- 1.66 kg J 3.26 L - AGEasEELE
AR R PITBE R 65 kg MEHFL IR Z R SRRy 1.43 kg/d Je 2.77 L/d (REZFIE
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DL 0.84 APU fliitZ) - MEEIAGABR B E IR E - BRURKE S 28R i M BRI T A R R
LAl - FESEBEPRPEM SRS 2 OO o A HHSE(E 2 E o S R B R A A R R - D 3

RSt B f ke C fHR  FEFREIRR hE & BN - 4 ADFI e SRR AHT -
TREUE 25 HE A T S R S it i B2 B SR EE AL R 85 - phBd =< (1992) J Creech er al.
(2004) BFFEHEHT - 3 (S5 1 i 2 B ] & S DT ITT 48 0 A SRR~ AN BB R R ) P g i 2
ZHRHFBEHEL (Underwood, 1977) - TS FHER¥EHE G AN HIEH -

& 4. FERRINA AR S L SR SRR PRI o 2

Table 4. Effect of adding various forms of copper to diet on feces and urine excretion of pigs

Groups A* B C D SE
IBW!, kg 63.4 66.3 65.8 63.9 29
DML', g/d 1764 1720 1761 1697 25
Fecal
Excretion, g/d 812 732 873 736 58
Moisture, % 69.03 69.01 68.99 68.62 1.08
DM, g/d 250 225 271 231 16
Copper (DM), mg/kg 56.7° 168.4° 155.0° 129.0° 6.2
Copper
Intake, mg/d 28.2° 102.8* 104.2* 88.8° 1.4
Fecal, mg/d 14.2¢ 37.8% 42.0° 30.1° 2.7
Digestibility, % 49.70° 63.2° 59.74% 66.18" 3.32
Urinary excretion, L/d 4.81 4.78 3.21 3.85 1.10

* Growing period: No addition of Cu in A diet, B, C and D were fed basal diet with 35 mg Cu/kg by adding
of CuSOs, Cu-proteinate or 7 -PGA-Cu, respectively; Finishing period: No addition of Cu in A diet, B and
C were fed basal diet with 35 mg and 5 mg Cu/kg by adding of CuSOs, respectively, D diet was added 5
mg Cu/kg as Cu-proteinate.

' IBW: initial body weight; DMI: dry matter intake; DM: dry matter.

&% Means within the same row without the same superscript are significantly different (P < 0.05).

P SERBE RS SRRF SR EEFE IR - o T IR EAIR » REERBR TRAIRE 24 - [T <
o SEN -~ ALMER R IMALR S EIIMET (R 5) > M A M CRESMEINER ) L o S B
il =HESIAHAT > BUREREA LR — AT EE ORI ERE » NESMNR IS A ESoE B 2w b2
B HEEE - RLIMBR R IMALSR &5 - B A0 C A EaTE T BIER SN IR S A A8 35 AT 5
mg/kg » K& RRNE TR 8 & IRy 58.5 A1 28.0 mg/kg (3R 2) - 1T BAHSE 52 LI Hh i S i B e 3
B C MRy (25) > Bl Veum er al. (2004) FFFEZHER - 5% SRS G v sd & & (0
vs. 250 ppm) BEfAIMTER - FF (1992) R K -BEHEME (5 3.56 ppm HYSH) o ilERSMNAR
IR SR U8 0 ~ 5~ 10 ~ 30 J& 50 mg/kg BREAPREHIFEEE - JE S A% o S5 = B p o
Sl L N B B2 = Z AR > LUK Creech et al. (2004) fE#EEERY 59-109 kg AyFEEE AR 531
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wn2s (HERER=) -5 (R0 RIS me/kg CHBSAUSL) AUSRE - KEREREAVSIN 25 me/kg GME
FHFEEE > N E S0 A5 o S0 B M s L — A B 2 2 WP SR AEAT o ANGABSFE S I3 P Sy
IREEATA 200-300 1 g/dL - 8 Lillie et al. (1977) $8H » FEEAEHGE 10-100 kg K » [ AY SR
A~ 1.27-1.41 ppm (B[ 127-141 pg/dL) [EE S -

25, BRSNS A A S L) A R M iR 2

Table 5. Effect of adding various forms of copper to diet on blood trait of pigs

Groups A* B C D SE
Cu, yg/dL 249%® 301% 198° 239%® 35
Fe, 1 g/dL 121 130 127 111 9
Ferritin, ng/mL 21 23 20 22 3
RBC, X 10% ¢ L 7.1 7.2 6.9 7.0 0.2
Hemoglobin, g/dL 12.7 13.4 12.8 12.8 0.3

* Growing period: No addition of Cu in A diet, B, C and D were fed basal diet with 35 mg Cu/kg by adding
of CuSOs, Cu-proteinate or 7 -PGA-Cu, respectively; Finishing period: No addition of Cu in A diet, B and
C were fed basal diet with 35 mg and 5 mg Cu/kg by adding of CuSOs, respectively, D diet was added 5
mg Cu/kg as Cu-proteinate.

® Means within the same row without the same superscript are significantly different (P <0.05).

AR - BRI ML FEE (RIAH NS ) o T Hd g
TTRIMEINEE » #RAEZR 6 - PimETEHE - B=ieHE - BlRE - BiER - TREEE - BioER
FREMENIER - BERMHAMSEMT - BURTELLER — KRR R 2 ORI AT RSN 0-35 mg/
kg HUSH - NECGEEFEE AR - LB Ward er al. (1991) K Myer et al. (1992) faH1 - Gk &
& (0vs. 250 ppm ) PR FEE RN AERLATML -

BRI (R B Ui SR Ly 0 5 S s P B 5 A s 288 - RIS 7 ELR TR ~ TR S S ik
ZHE =K > Bl Luo and Dove (1996) 3 8 [FF I B i i 8 - ZERY B R ARAL Z A R — 2 - &l
R ~ B i WL SRR B = ARNT - B RANETT - PSRk m A 8 5 e = U 4 o B ST
A LD # > D # M C #FsfE ° Luo and Dove (1996) 1R T 5B MR R AR S MAS IR B 82U =R 8 15
B¢ 250 ppm » FEIRIIN 250 ppm KA T ~ PR Mk - 1 SR B P A IR 0 15 ppm
Forsi 5 de Lima et al. (1981) HILIERSMARINREEHT XAV 0 K& 250 ppm filfe » SE4 RIHFEE -
JERSEIREAR N 250 ppm FH I Mg o iy Sie] 5 B e R AR S MAR N g e o2 il i » 3 B ARG i G SR A
#e > 1fi Prince et al. (1984) fRH » FEEEREIMNRING - EREE 93 ke WpRESE - FFHE R SAAYIR
J5Ky 32 ppm > RIEAGRBERE SARML BB Eh P EGE ~ R IEEE - SmT g 2 b HE
HEOh - SERRFRETRE PV ST AYROR - ARSREE B - BRI 35 me/kg fiiz B #H o HET RS &
BHERHC S IR Ry & (P < 0.05) o AGABRTEFEE VIR E 100 ke RpREsE ~ HUES - RS- SRRYIREE
A 6.7-10.2 ppm ~ FEEHIAHA 15.9-21.2 ppm [ > Ei Luo and Dove (1996) #I5e$aH > #5545 G 5
i 15 vs. 250 ppm 43 B R SRR By 0.88 vs. 0.90 ppm -+ [T R HH R B2 R EEMEC T
0.08 ppm i RIFAE ) - Lillie et al. (1977) f5H > SxHIEREIDATOK — RERR ERFR - REA
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SNRINSAREIE - fEFEEREE 100 kg s - JLATHE ~ BRI SRR AOSRRIE 735 R 26.0 ~
33.9 F1 1.5 ppm > AIBLAGABSAE AT -

% 6. FRI I FIAU A s LY s s i ik

Table 6. Effect of adding various forms of copper to diet on carcass characteristics of pigs

Groups A* B C D SE
Number of pigs 6 6 6 6

Slaughter age, day 165.5 166.4 166.4 165.1 1.6
Slaughter weight, kg 108.0 107.7 105.7 106.4 1.5
Carcass weight, kg 89.1 89.7 87.6 87.9 1.10
Carcass length, cm 100.0 100.3 98.4 99.1 0.9
Backfat thickness, mm 22.4 22.6 23.1 26.2 1.6
Percentage lean, % 51.78 50.79 52.67 51.98 0.60
Percentage fat, % 12.67 13.82 13.49 13.02 0.84

* Growing period: No addition of Cu in A diet, B, C and D were fed basal diet with 35 mg Cu/kg by adding
of CuSQy, Cu-proteinate or 7 -PGA-Cu, respectively; Finishing period: No addition of Cu in A diet, B and
C were fed basal diet with 35 mg and 5 mg Cu/kg by adding of CuSOs, respectively, D diet was added 5 mg
Cu/kg as Cu-proteinate.

2 7. BRI FIB S LY R e ~ T i RIS i & B %

Table 7. Effect of dietary supplementation with various forms of copper on viscera, Longissimus dorsi
muscle and bile copper concentration for pigs

Groups A* B C D SE
------------------------ mg/kg dry matter ------------------------
Liver 27.0 27.8 32.1 32.7 2.0
Pancreas 9.1 10.2* 8.1 6.7° 1.0
Spleen 20.5% 21.2° 15.9° 18.4% 1.6
Kidney 37.5 44.1 36.2 45.8 3.5
Bile 4.2° 7.1° 5.7% 3.9 0.9
Longissimus dorsi muscle 1.0 1.0 0.9 0.9 0.3

* Growing period: No addition of Cu in A diet, B, C and D were fed basal diet with 35 mg Cu/kg by adding
of CuSOs, Cu-proteinate or 7 -PGA-Cu, respectively; Finishing period: No addition of Cu in A diet, B and
C were fed basal diet with 35 mg and 5 mg Cu/kg by adding of CuSOs, respectively, D diet was added 5
mg Cu/kg as Cu-proteinate.

“® Means within the same row without the same superscript are significantly different (P <0.05).
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FiEiam

AGABEAE B T AN R B ZNATH (RRRRSHE ~ SR BB G H K 7 -PGA #) - BEHIHEE
BHEEE S - AEERPIISE - Sl NRC (1998) BfEH 20-120 kg FAENHIEHT R
(4-3 mg/kg diet) - FEHHHE (28.2 mg/day) JNRFHEZERE (7.42-9.23 mg/day) [y% > HARME
HE ~ IV IR e P IR 5 B EL Al = REARRT > BURA RN E I B AR A Tk — R Ry L 2R
frlkE - ATREINFISARF S EE TR -

& 3Jk

FhER BRI SRARHE —FC A BPEL © 2000 o AR ORARHE S R EN -

T PSR R - 1988 - NGRS T - Bk -

EEEEAEARERT o 1993 - FAHIRFRBIEEI TREERET ~ i L FHERTA > p. B - GEEHERERITH
FEER215R -

BN ~ RIS~ YERHT - 1992 - Galfdrh i & B P FE R RIERE ~ MWRMEAR SRty & i S 2% -
et 21(3):239-246 ©

ZEHs ~ MTES ~ BHEEEE - BRERE © 2005 « DL Bacillus natto “EFEZ. v -PGA-Cu™ EEYIZ G - hi&

L 34 TFD:117 -

PR~ FRATE - 2001 - FEPRpEEEE (L - SRR O8N0 - p.329 - TEIEREE
Ml - 5k -
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Abstract

The purpose of this study was to investigate the effect of dietary supplementation with different forms
or levels of copper on the growth, carcass quality and lean meat composition of growing-finishing pigs. A
total of 48 LD (Landrace % X Duroc & ) pigs, half barrows and half gilts, were assigned to four dietary
treatments when their body weights were 41.311.3 kg. Group A (without extra Cu added) was control which
was provided with the basal diet during growing-finishing stage. In the growing period, pigs in the groups B,
C and D were fed basal diet (CP 15.5% and DE 3,250 kcal/kg) with 35 mg copper/kg by adding CuSO4, Cu-
proteinate or 7 -PGA-Cu, respectively. The pigs in groups B and C were fed basal diet (CP 14% and DE 3,250
kcal/kg) with two levels of copper i.e. 35 mg/kg and 5 mg/kg from CuSOs, and in group D was provided 5
mg/kg from Cu-proteinate during the finishing period. In this study, the pigs were fed ad libitum of diet and
water. The feeding trial was terminated when the body weight of pigs reached 100 kg. Half of the pigs were
randomly chosen and slaughtered. The growth performance, carcass characteristics and copper concentration
of diet, feces, liver, pancreas, spleen, kidney, bile, Longissimus dorsi muscle and blood serum were measured.
The result showed that the different forms of copper compounds did not affect the growth performance,
carcass characteristics, fecal and urinary copper excretion of the pigs. The pigs of group A had lower (P <
0.05) daily Cu intake, Cu excretion and Cu concentration in feces than the other groups. Besides, the Cu
concentration of liver ranged from 27-33 mg/kg, and no difference was observed among the treatments.
Group B pigs had significantly higher (P < 0.05) Cu concentration in pancreas, spleen, bile and blood serum.
In conclusion, pigs fed corn-soybean meal-based diets added different forms or levels of Cu did not affect the
growth performance and carcass characteristics. However, the Cu concentration in feces and the excretion of

Cu increased when daily Cu intake was increased.

Key words : Growing-finishing pigs, Copper, Fecal and urinary excretion.
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