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0 P ar ARt £ 2 A7y

FARIHD 211807 2R HimEe A

Wl HI - 994 10 5 6 H 5 82 HI - 994 12 520 H

WE

AR B AE LT TR RO R LSRR IS SR - R - P RIS -
B 1 EIBAIYT A 480 2 0 (ARES R o MM BE DOk — KRR E SR ARG > 5
BN 3 TR EHRAY S1SL5E Ry 2 TR RSB 2 - (B 6 TR R STRRIE AR - A 4R B 4L7ERT
U E ORI 2 BRI S SR S 4 8120 mg/kg & 8 81 40 me/ke » C AELBIFNNGAEH15;
Bl S - (EATIRCR REE I 2 5 5 B 35 me/kg R 140 mg/kg : D - E fI F 4URINE A HE SR
OGRS » RIS IS A ~ B AT C 404HIR > 65 A 410% D SLETHECIRAN 500 Urkg HUHAEARS - /5
BRED 4 10 - ARG R EL I (A 20 € 0 % 35 HIEBAET - bt 4 JBEAUS M IRETBIREY 8 1
(T SR  ERETAE BN EAR - G REET - SUBRIR R AL BRI - A AL BEASE
B AR (P<0.05) » D 4IHIEL BT (21 F#8) W REmE e B4 - E 4
RIF 40 C ELFT F 4L 8 6 BE () ES ob BRI & I ES B ML ML DUAE 5 5 4 T2 95 1 99 meg
Cwkg 91317 1 320 mg Zn/kg - SUBREERIET » (4 AEEET DLk — A TR R £ SO AT
FERNR R IR 8 51 40 me/kg HUSHLEE o B 1 AR A BIEAE S A B E S - TR EILE o - %
5 I SR ) LR R DI E S -

BRSEEE - A SSEPREE - A RVERE -

]

A R B RATTRE 2 LT R - MY TR ER R b 2 A E R Y - M BRTE  EER R
FET AT B BT A0 - B BE - 85 BHE S IPARIRE HAASERIIERLEE (Oberlacas and
Harland, 1996) - {5 B & B985 SOH I GRE TR VBRI E 5 oy - Heop SCBU NI SRV &S & 0 Ry fie
58 5 HEEEEE (phytase) J2 T A] LURFE RE KR R ALEE (inositol) MIFEMSIRY)IHIVEER - FENK

(1) fTE b EE BT FEABHITHESE 1628 5f -
(2) TP T AT FER BT -

(3) TTHbE T B F s bR LA -

(4) ITHbiREZ A g FERBRATEEH -

(5) #BRIEZ > E-mail: tmsu@mail.tlri.gov.tw °
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IRHVFECEFI YA RF (Viveros etal., 2000) H > ECRIFEHHTUAEY)EE (Wyss etal., 1999) « B5%
fath o fake HORINFE ER G T LR S ER E EHHEBL #F (Mohanna and Nys, 1999; Ravindran et al., 2000;
Viveros et al., 2002 ) FIfEEE#E ( Sebastian et al., 1996 ) AYFEFIEE > 40 | % » {H Roberson and
Edwards (1994) RIZEEs » Gl SRR e Bl T 52 20 4 6 S B s ey UL -

B e — Fo it (SR El AR S > 2000) #RE - 358 falfe e 8 F0 S Y B R R & 20 7l
R 35 H1 140 ppm » NRC (1994 ) ¥ [ Ay £t 6l ke P Y 85 S sP Vs 2 8 0 Al Ry 8 Je 40 mg/kg » H AT
BAlKE R TN IIAYEE - $F i GBI > Veum et al.  (2004) f5M - DIEHEZE & 50 ppm
EREGPRESE > ARG B # B CHUSE 250 ppm dHER & SR R B - AL 23% 2 SEHEM
& BURATA Y i B AR ) o] A A MR i K = o 9T (Cromwell, 1991, 1997 5 Coffey et al.,
1994 ; Apgar etal., 1995) f5H - GK& 700 250 ppm b BEEA S DDA RAVRER - HILRFE &%
i = W W R K FH 22 49 10-30% - i EHE MY i & SHER S - HENZEREYNEE
(Kornegay and Harper, 1997 ; Dozier et al., 2003 ) - Si¥)I¥ & BEESEFTEZEH - EBNEH
& T ARES o EHERE T AT B - B DARCRI A - MR I e E R - B0 ES B
(Y& o iEE 5% (% > 2003 5 Muehlenbein et al., 2001 ) -

Wedekind et al. (1992) f5i » & 4B 4B AaHE o] BE fe )k IERERY /AL & & 08 ~ $PFRK
& R bECE e s R & A EB UG - AR K2 AR RSP R L E
SR — KRR L2 R 2 fEfE - Huang et al. (2007) 35 » FER oK — KRR 1 2R > falid
REFAL 2 SRV - SRR E - BRI L ECP A bR R e - BEEERE © 1 BARIK - 2. 1B
IR AIERNREHERE RN RS R E BTN EELE R > 3. RSB EHGHRA
PAlFER — R A L2 ffe » BT S RERAG R « REEEARHEER-MER — KA EEER
16k gl - SFAG B R TR [E B8 B S B W O A RNV AR R VERE » DURCEE PR - frE BV E -

M¥HERTTA

I. e ei syl

(i) BRH 1 HESWIEHS I (Arbor Acres) HAZE 480 & (fEH & R EEEASLTEEES ) -
AR B BN EREE ORI 3 A FEINEFE & 8 K 2 TR FE B A= > fERk
6 T [F] G AR PR REAH - A 40 K B 4H7E BRUKE AR E TR o3 AR I I o RO A i £ 2 =CHY
FaELEE 4 Bl 20 mg/kg (NRC #EEFEE SN 50% ) K& 8 B 40 mg/kg (NRC #iEFHEE = ) C
SH AR INIR B SR AN GR B 8 - (UM P S i & 8 2000 R R AEN R SRE - B4 7]
Ry 35 mg/kg K 140 mg/kg; D 40 f¢ E 4073 AUAE Galie oA & 0 B 2 & B =AY #7256 4 81 20
mg/kg K 8 81 40 mg/kg » F4HANRIIE N EE ST AAVHHSET - (HaiE Ry 2857
7l By 35 mg/kg B 140 mg/kg» Wi E A 46 J¢ D #H&fE 45 500 U/kg FUAEELES ( Fuda Biotech
Co., Ltd.)

(i) HEBTFEEAESS - G (1.8 x1.3m) GREMER DR 20 & - GEHELIREEE 0.12
m’ (YIRS - ST 4 1 > RS 35 HERHE A BMEAEIIE - SRERRITEEMHHG 5 &
STHUREARE (12 kg &HIE &7KER R 8.35%) KBl HEIHEERRTER » 8K (HZRK)
FEOTBERE - & PTEOK 2 B RS E IR (<0.001 ppm) -

(i) AREBBEFYERNEEARIT S ZHEFNFEHEN O EH - 'R ERANE
mEEERE " ERIYELS/ NG FE -
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. BB AR
Rt s AR (1-21 Hii) RIS (22-35 Hilw) 21 > HHEORRH#HESESR
NRC (1994) FHE > P WMFE L FR -

\

1. EBEETREAH R

Table 1. The composition of basal diet for broiler

Items Grower Finisher
(1-21 day old) (22-35 day old)

Ingredients (%)
Corn meal, CP 7.8% 46.65 57.05
Soybean meal, CP 44% 35.00 28.60
Fish meal, CP 64.2% 6.00 4.00
Soybean oil 9.00 7.00
Limestone, pulverized 1.30 1.30
Dicalcium phosphate 1.00 1.00
Choline chloride, 50% 0.10 0.10
Salt 0.40 0.40
DL-Methionine 0.15 0.15
Vitamin premix® 0.20 0.20
Mineral premix” 0.10 0.10
Total 100.00 100.00

Calculated value
Crude protein, % 23.20 20.00
Metabolizable energy, kcal/kg 3,203 3,202
Calcium, % 1.02 0.93
Total phosphorus, % 0.69 0.63
Non-phytate phosphorus, % 0.46 0.41
Copper, mg/kg 9.60 8.40
Zinc, mg/kg 28.6 259

* Supplied per kilogram of diet: Vitamin A, 6,000 IU ; Riboflavin, 4 mg ; Pyridoxine,
Img ; Vitamin Bj,, 0.02 mg ; Vitamin D3, 800 IU ; Vitamin E, 20 IU ; Vitamin K3,
4 mg ; Biotin, 0.1 mg ; Folic acid, 0.5 mg ; Niacin, 30 mg ; Pantothenic acid, 16 mg.
® Supplied per kilogram of diet: Fe (FeSO, - 7H,0), 80 mg; Mn (MnSOy), 60 mg.

. A ELER
(1) % 4 BRI EMEREN 2 € GEl 8 & > BENREES 2 HHE - 8 REER
FETRIERIE Ky 27 £ 1°C e 70 + 5% » 457 7 H 2 EER - BRI eRe it s HAeakE » o £~ F
FIETHEE - BRRKRICLE AR BB R & -
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(i) AR #EE ERES 8-13 HEEST - MIRIERE )T A FEEER - 0 AF 8RE Al S Y AT
BRET Z FIEREL - DIAFF ERCE R FERET - SUBRRIERE - DT EEIRREE - LEE 8 HK
5 14 H_EAPeRegnT - FRAUE SR E -

(i) EEESS 8 HAER 14 H EFRERETIRIN 1% Z Cr0; > SUBRFAMGTR 1L 2 B Hk i 4k 1 S (B
sadeE - IR EFPRNAERER B > R E > T PRELRHEFEER > BN AEAE
B (DV 1202, Channel) BEERER - BHRPTHHE T HR -

IV. S&E K53 E
(i) ML RBRE - ERIPEE KPS R > 2 RIFFE—R > SRR e E 5T
B &8 (average daily feed intake, ADFI1) -~ Hi%E (average daily gain, ADG) K falEl%g
# (gain/feed, G/F ) °
(i) MM © ERIERIESIRGE RS - SRERERN 6 & - GRME 24 & - (EHEPUS A
(EDTA 1.6 mg/mL blood, Sarstedt, Germany ) FYERIME > €3 FEFIREEEE 10 mL IR > &%
B2 /N E AH O (Centronix C1236-V) > DL 3000 rpm $#H%R ~ 0y 30 53 §#1% > HAF
A -20°C /4 A=  DAMR A2 (B 53 H7 8( Hitachi 7150, Japan )53 47 4% H 48 BE& [E B ( cholesterol,
CHOL) -~ =g H s (triglyceride, TG) ~ 44ZE 9 (total protein, TP) K IfithFR 24 (blood
urea nitrogen, BUN ) JEFE ; DUFE-FIRUEEEE: ( Spectrophotometer Z8100, Hitachi ) SHIZE [l
AR R -
(i) FrMrediEFIFEERI Ky - SR - Bk - ST - SrEE -
(iv) o BRlEZYIBERI oy ~ 4855 - 480k ~ §F - AT - $EE 8 0 WETERREL -
V. Gt ot
FIH SAS &ty th ESEHARHY — MR M AZF (General linear model procedure ) #E{T8 7577
#r (SAS, 2002) - AERMEAEDINE T HelinEaar - HIHE L& Rt AL - DL LSMEANS
GEEt i 5T &S R A Y B/ N7 S AT BB S A EEEFERE (Tukey’s
honest significant difference, HSD ) » # TE &% i ¥R 4H [E]HY 725 BB -

FESREAETER

AR IR AR 2 RAE RN K 3 AL E IR - LBy o &R - JInE 2 &
MHETHRAVE - Fra B BEE RSN S - HApko S HEEIHET -

EREAINS F8E ~ $EAYECR FISE ~ SR EE WA RMEZZE - FIRE 3 - A5l
REASE (& | HEREF) ~ il slineialad - 2 | HEREF C 40M E S EREH (P <
0.05) #x B & AR - ERGIEARHRMEGIES - SHEKE 100 €8N - KFFFERRALZER
AR - FHIUES T BC RS e m B Al - WORMAS S T EE AT 2L - 58] B 4HHY ADFI
R R D 4H/b - T G/F AlURE E 8HA1 F 41 R (P < 0.05) ° NRC (1994) f5i - HAHELE 1-2
B ADFI 53 BlI% Ry 20-40 g » G/F 5 1.0-0.77 > 2 M I FHIASEE Y 350 g > AulBRAiEHE & 12
H#ifs s - BRET I 283-318 g [ > BURE S SIS R AEN AR EBIEY - HEERMEE - R
7 D 41#Y ADFI BEE H =7t B 46 -~ E 4HA0 F 4H5h - ADG Hl G/F Z4HRZ R AR - [ Ao etal.

(2007) $5tt > GERERIITEBREE B A 1R S ADFI ZRURIVEESmIHTT - SEAE & A R sthaiim =
A ADG ~ ADFL ~ G/F =¢ 35 HiiRH ) PG E » SeHE RS AL - BURASRAE SR TR
A EBAEOR IR [F EHI SIS - ¥ 0 AR AR AE R IEEENEE -
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2. AERETEOTE

Table 2. The analyzed value of experimental diets

Item Group A GroupB GroupC GroupD GroupE GroupF SE
Grower (n=2)
Ash, % 6.01 5.96 5.84 5.73 5.95 6.55 0.29
Cu, mg/kg 12.9° 15.7° 30.7 11.6° 14.2° 34.0° 2.1
Zn, mg/kg 74.9° 79.3° 131.0° 55.6° 72.4° 121.0° 8.6
N, % 3.73 3.68 3.70 3.73 3.68 3.70 0.001
P, % 0.90° 0.75¢ 0.75¢ 0.71¢ 0.71¢ 0.76° 0.002
K, % 0.69" 0.57° 0.59% 0.58% 0.71° 0.60% 0.03
Finisher (n=3)
Ash, % 5.80 5.84 5.76 6.16 5.74 5.71 0.25
Cu, mg/kg 11.1° 15.1° 37.0° 8.3° 11.2° 31.1° 1.8
Zn, mg/kg 72.6% 92.9¢ 168.0° 59.6° 78.6% 142,00 42
N, % 3.42 3.38 3.45 3.44 3.47 3.46 0.09
P, % 0.73 0.72 0.78 0.76 0.71 0.70 0.02
K, % 0.61 0.54 0.66 0.62 0.58 0.56 0.04
*Dry matter basis.

ab.c.d.¢ Means within the same row without the same superscript are significantly different (P < 0.05).

FEMIRMEARTT IR » A 4H 2 68 (i S SR 8 16 28 = IS ORI AE B A R - e ot 7udH Ry

(P <0.05) -~ s¥AUREAID D $HfEA RIFEREFEZE S B4H - ELAMF 4 (R 4)- A

FHRENE (TP) HUREBZE MR E A F 4 - P /REFE (BUN) REAILL D R8s

B4 - E4HAIF 41 - B 4N E MR =R H Ml (TG) REBEMEL A D~ FE= K - i

[MAFHIAENEE A2 (CHOL) JRE XM ZBAREE - ICEINE RN - & mEiE - TG 1 TP 1y

RETILL A s > FRVRESEEN B C-D K FEUMH > TCE C-E R FE=HRS (P
<0.05) - TP HYREFZEM S/ B 4HEL C 46 > 18 #¥ - BUN fl CHOL HYRE 2 4HREFHAT -
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% 3. GERER IR EM LR A RO & 2 8 ¥ 3 O A B AR RMERE 2 S
Table 3. Effect of adding different chemical forms and levels of copper and zinc to diet on growth

performance of broilers

Item Group A  GroupB GroupC GroupD GroupE  Group F SE

Starter (1-11d)

BW(1-d-old), g 45% 42° 49° 46% 48° 46% 1

ADG, g 26.30 24.70 25.10 27.20 23.80 23.60 0.90
ADFI, g 26.80% 2330°  26.50® 28.20°  25.8% 2540 0.60
Gain/feed 0.98% 1.06% 0.95% 0.96® 0.92° 0.93° 0.03

Grower (12-21d)

BW(12-d-old), g 308 289 300 318 286 283 9
ADG, g 45.60 38.70 4530 50.70 51.70 43.80 3.70
ADFI, g 82.40% 72.00°  83.60% 93.50° 75.90° 78.60° 3.20
Gain/feed 0.55 0.54 0.54 0.55 0.59 0.56 0.05

Finisher (22-35d)

BW(22-d-old), g 765 676 753 826 803 721 40

ADG, g 76.80 70.40 85.20 89.50 72.70 76.30 8.30
ADFI, g 149.60 133.80 160.20 151.40 143.20 134.20 7.00
Gain/feed 0.51 0.53 0.54 0.59 0.51 0.56 0.06

Overall (1-35d)

BW(35-d-old), g 1,839 1,662 1,946 2,079 1,821 1,789 122

ADG, g 52.80 47.60 55.80 59.80 52.10 51.3 3.60
ADFI, g 93.70 83.20 98.30 98.20 88.90 85.8 3.70
Gain/feed 0.56 0.57 0.57 0.61 0.59 0.59 0.03

Groups A and B were fed the basal diet with two levels of copper and zinc i.e., 4 mg Cu/kg and 20 mg
Zn/kg and 8 mg Cu/kg and 40 mg Zn/kg by adding CuSO, or ZnSQy, respectively. Group C was fed
the basal diet with copper at 35 mg/kg and Zinc at 140 mg/kg by adding CuSO,4 or ZnSO,. The groups
D, E and F were fed the basal diet with three levels of copper and zinc as the groups A, B and C, by
adding Cu-proteinate or Zn-proteinate. Phytase was added to groups A and D at 500 U/kg.

¢ Means within the same row without the same superscript are significantly different (P < 0.05).
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F 4. GRRAIIR E L2 X BRI S 2§ 87 3 (5 A B MR IR > S 28
Table 4. Effect of adding different chemical forms and levels of copper and zinc to diet on blood trait of

broilers

Item Group A GroupB GroupC GroupD GroupE Group F SE

Grower (21-d-old)

Cu, pg/dL 2.12° 0.98° 1.03° 1.11° 0.88° 0.92°  0.14
Zn, pg/dL 331 3220 3.65% 6.20° 1.77° 1.62°  0.72
CHOL', mg/dL 132 140 138 131 135 126 4
TG, mg/dL 74 49° 63% 72° 45° 69° 5
TP, g/dL 3.35° 3.17%  3.20%¢ 3.27% 3.02% 295  0.06
BUN, mg/dL 1.97°  1.75° 1.88% 2.10° 1.39° 1.37° 0.09

Finisher (35-d-old)

Cu, pg/dL 0.86"  0.54° 0.42° 0.57° 0.60% 0.56°  0.06
Zn, pg/dL 2.08 1.94 1.43 1.71 1.87 2.16 0.02
CHOL, mg/dL 116 123 118 128 114 120 3
TG, mg/dL 99° 76 51° 46° 83° 36° 7
TP, g/dL 3.86° 3.42° 3.42° 3.49% 3.57%  3.70% 0.10
BUN, mg/dL 1.39 1.12 1.33 1.29 1.23 1.07 0.12

* Groups A and B were fed the basal diet with two levels of copper and zinc i.e., 4 mg Cu/kg and 20
mg Zn/kg and 8 mg Cu/kg and 40 mg Zn/kg by adding CuSO,4 or ZnSQy, respectively. Group C was
fed the basal diet with copper at 35 mg/kg and Zinc at 140 mg/kg by adding CuSO, or ZnSO,. The
groups D, E and F were fed the basal diet with three levels of copper and zinc as the groups A, B and
C, by adding Cu-proteinate or Zn-proteinate. Phytase was added to groups A and D at 500 U/kg.

' CHOL.: total cholesterol; TG: triglyceride; TP: total protein; BUN: blood urea nitrogen.

a5 ¢ Means within the same row without the same superscript are significantly different (P <0.05).

IR H RIS B R S ey > o ~ SRR AE - AU A 470 D dHekE i - SERIE
By NRC (1994) HEEEFRZEN 50% > B ~ C~ E fl F 4HEERI0M0: A 4HEL D 41 fyis 2 MBS - HEin
P HRE AR A 4HAT D 4H {5 o A 4HAE A= R AT & 45 TR ifr 5% v gl O FS8 8 2 i Lt 74
Ty (HEEHA E 4HERIN ) > D 4 R4 RIS RIS SFAVR S SE =7 B 4 - E 4570 F 4 > [LEERtsE
(Cromwell, 1991, 1997 ; Coffey et al., 1994 ; Apgar et al., 1995) 5 » GAfE KIS = (250 ppm)
HYSR > B SR A R M R A A R PR &5 smAHEL - A 4HAD D ZHEFRE RN 500 Ulkg HITE LTS -
Sebastian et al. (1996 ) 45t » Gl 7R IE B2 B 0T (€ #E ik M % 2 S5 E A0 #2699 UL > Banks et al. (2004 )
WEE R BRI G875 12 = A R AT R, » BB 4S SR —2 - h4h > Liu et al. (2009)
B IEEHEEEE (0.44% vs. 0.22%) WYEETURIIERZES - B8 OGS O W A SR L
R AR HAVEE (£ 1) Bl Liuetal. (2009) A7 HAV{RIEEE & S 6T - EAER S M
SRS AR - MR TP HURE S » BnEnE (AR WRICERE - A5 A 44/ D
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SHEEE AR TR0 500 U/kg HUTE ARG - T A SHEREAE 21 A1 35 HEREFIMAERY TP SRS 43 Hil #1353
W E4HELF 4H - A1 B 40 C 40 57 » 5[] Rutherfurd et al. (2004) fz Selle et al. (2007) 2
WA R - BRI INE B RS o] B e S I A R AV E R LR G R8T - AR S E
MAFAYEH ~ & EER - RENEQEESANIIHEER YR - HEhimREa s -« v hs
(Veum et al., 2004 ) %55

e 4 FESIT ORI AR 8 & » BENIRIEE S 2 (S » JRE RHERE S RIRE Ry
27 £ 1C R 70 = 5% @ 457 7 HZ HfEIHE - LT 6 REVAHEE - &R RS o (i
BEAAREUT R R (B T A 45F1 E 442 ADG Hil[E4H R S BNy T4 (£ 3) B~ C -
D 1 E 4R8N » 40T ADFI(ELTHE S B Ra =0T 80%/ 4 » MR R S
HAM SR s Rk - FHEERMEREEEKETE > SHMERERNEHE - LEFEZE
ETREYE S 85 &5 A HNK S S BEEEE C H RS > MFMAS S ES4HMME
AT o C 40 F 4H 3t € 3 (5 o g Bl pv Y & B B B st i EL A U 40 K > 43 il 2 95 B2 99 mg/kg 1 317
B1 320 mg/kg °

5. ERIRIIR EMEE R ROR N E Z s 0 AR A R REERYE 228 () ©
Table 5. Effect of adding different chemical forms and levels of copper and zinc to diet on growth and

fecal minerals of broilers (metabolism trial)

Item Group A Group B Group C GroupD GroupE Group F SE

Growth performance

Gain, g/d 77.00 64.50 74.40 78.60 71.90 80.4 4.5
Intake, g/d 107 99° 106 116 95° 102° 3
Gain/feed 0.72 0.65 0.70 0.68 0.75 0.78 0.03
Feces
Excretion, g/day 113 119 111 125 106 110 7
Moisture, % 57.08 59.10 61.74 58.10 54.90 59.09 2.45
................... dry matter basis ...l
Ash, % 2220  20.93® 1975 21.09®  20.58®  20.95®  0.53
Cu, mg/kg 33° 43° 95° 40° 45° 99° 6
Zn, mg/kg 187° 228 317 185° 230 320° 24
N, % 3.35 3.60 3.86 3.66 3.99 3.84 0.22
P, % 1.80° 1.52¢ 1.45¢ 1.73% 1.56 1.57  0.04
K, % 3.86 3.76 4.08 431 4.00 421 0.18

Groups A and B were fed the basal diet with two levels of copper and zinc i.e., 4 mg Cu/kg and 20
mg Zn/kg and 8 mg Cu/kg and 40 mg Zn/kg by adding CuSO, or ZnSO,, respectively. Group C was
fed the basal diet with copper at 35 mg/kg and Zinc at 140 mg/kg by adding CuSOy4 or ZnSQO,. The
groups D, E and F were fed the basal diet with three levels of copper and zinc as the groups A, B and
C, by adding Cu-proteinate or Zn-proteinate. Phytase was added to groups A and D at 500 U/kg.

5¢ Means within the same row without the same superscript are significantly different (P < 0.05).




WA SIEEn BIWEgE il FUR0E 171

RS ) 1 O 2 SR 0 R © A BR S IR 12 ke AUALEE
fE R - 2 RSB RS RIS AR P PR I TH A KR - G5 4T
TSR B A KR R BB RS FIAT R 128151 kg ~ 45-61%F 54-65 kg 2 (%6) - izt
5 R E SR B R B HEE 4T 20-24 id o 5 4L R0RHP IR FOSPAT & 53 BIADY 15-18%
A 1.05-1.58%2 [ - 484 - SEBFFIATHEIR G B - DURTRELLIIANT - C 410 F 4R spz
o L1 & B S B MBS TOAEL A 5 - 4331 54.5 B 57.0 mg/kg 1 197 B 194 mg/kg - Hsu and
Lo (2001) #5t » FEFEHEI (LISHUBIZ Y - BEEFETIAMIIHSIE - (G HHEAE P S8 & R
HERLATAEEHERT T 2.7 % + 7 (2006) H1883 » DISARISEE 55931 50 I 574 ppm Ay HERERY
(EHERE - SCBDUIE F AR LRRRE % - STRISRH0 & RAIE 141 /1 1074 ppm » 53 BISRAG4Y 2.8 7 1.9
5 o R BR S HRTRIRETE T3 » B P AR R SORUALNE » DUR /D 8059 B SR A AT B 6T4R
e D 5 R LE % T BELE Hsu and Lo (2001) K23k (2006) Jy -

* 6. EIERINR ELE R RN N E 2 $0 87 3 0 A B ROk oy 2 s
Table 6. Effects of adding different chemical forms and levels of copper and zinc to diet on the litter

components of broilers

Item Group A Group B Group C Group D Group E Group F
Litter weight, kg 128 150 136 151 131 142
Litter moisture, % 45.67 56.48 50.49 60.68 51.02 59.44
Fecal dry matter® > kg 58.54 54.28 57.33 59.37 64.16 57.60
......................... dry matter basis ... el
Ash, % 15.47 17.57 16.18 17.61 16.77 17.39
Cu, mg/kg 20.50 23.50 54.5 24.50 36.0 57.0
Zn, mg/kg 98 177 197 132 166 194
N, % 1.77 1.67 1.76 1.84 1.69 1.87
K, % 0.78 0.42 0.79 0.87 0.84 0.86
P, % 0.78 0.42 0.79 0.87 0.84 0.86
Organic carbon, % 35.87 36.02 32.99 33.45 32.27 35.76
C/N ratio?, % 20.31 21.57 18.81 18.18 19.08 19.10

* Groups A and B were fed the basal diet with two levels of copper and zinc i.e., 4 mg Cu/kg and 20 mg
Zn/kg and 8 mg Cu/kg and 40 mg Zn/kg by adding CuSO, or ZnSOy, respectively. Group C was fed
the basal diet with copper at 35 mg/kg and Zinc at 140 mg/kg by adding CuSO, or ZnSO,4. The groups
D, E and F were fed the basal diet with three levels of copper and zinc as the groups A, B and C, by
adding Cu-proteinate or Zn-proteinate. Phytase was added to groups A and D at 500 U/kg.

% Calculated value : Fecal dry matter= [ litter weight x ( 100- litter moisture ) /100 ) — [ used rice hull

weight x ( 100- rice hull moisture ) /100 ] ; C/N ratio= organic carbon / nitrogenx100.
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it o 50 {22 52

)

H A ZE AR o B S 2 B2 I NRC (1994) #EERYEBBEZEERI - HH WL RS
BETE - ARBREADIOR - AEMB LR Z 6 - EREZYE S 2547 10 mg/kg A5 -
K 25-30 mg/kg E$E > FTLAMESTRE ORI A £E = 0 #OM LR E  (CARBUERIER & T & TR0
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Abstract

The purpose of this study was to investigate the effect of dietary supplementation with different
chemical forms and levels of copper and zinc on the growth performance and copper and zinc excretion
in broilers. A total of 480 1-d-old Arbor Acres commercial broilers were assigned to six dietary
treatments with four replicates so that 20 birds, half male and half female were in each replicate of a
treatment. The groups, A and B were fed the basal corn-soybean meal diet with two levels of copper and
zinc i.e., 4 mg Cu/kg and 20 mg Zn/kg and 8 mg Cu/kg and 40 mg Zn/kg by adding CuSO,4 and ZnSOy,,
respectively. Group C was fed the basal diet with copper at 35 mg/kg and Zinc at 140 mg/kg by adding
CuS04 and ZnSO,. The groups D, E and F were fed the basal diet with three levels of copper and zinc as
the groups A, B and C, by adding Cu-proteinate and Zn-proteinate. Phytase was added to groups A and
D at 500 U/kg. The broilers were fed ad libitum of diet and water during experimental period. At 4 week
of age, each group with eight birds was fed ad libitum in individual metabolic case for sample collection.
After adaptation for 7 days, feces were collected and recorded twice a day from day 8 to 13. The growth
performance, Cu and Zn concentration of diet, feces, and plasma were measured. The results showed
that the different sources of copper and zinc compounds did not affect the growth performance. The
birds of group A had significantly higher (P < 0.05) Cu concentration in plasma than other groups at 21
and 35 days of age. Group D had higher (P < 0.05) concentration of Zn in plasma than the groups of B, E
and F at 21 days of age. Besides, the groups C and F had higher (P < 0.05) fecal Cu and Zn
concentration than other groups, where the fecal Cu was 95 and 99 mg/kg in groups C and F,
respectively and the fecal Zn was 317 and 320 mg/kg in groups C and F, respectively. In conclusion,
broilers fed corn-soybean meal-based diets added 8 mg Cu/kg and 40 mg Zn/kg did not affect the growth
performance. However, the Cu and Zn concentrations in feces were increased along with Cu and Zn

intake increased.
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