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KB VAFHIRELFTEEEHTF CONM(P<C0.05);22~42 B KB VAFH AN ERZEEH T CON @ (P<
0.05), & AMAFILARFZF(P>0.05), 3)21 B&# KB [ AMNE R F G T2 RBA(P<0.05),42 B # X%
VaMmMESEZHTF CONM(P<0.05), A B M BEFHAIHFEEFREZF(P>0.05), KB EAVHEFR
PHdk BRERFESTHRBMA(P<0.05), B, EEAMART AR AR BEODTARGAIFBG L >
R, 3 Am xh gk LA 09 A AR R L R BB Y xRS 69 05 B 5 5F ALK B P R dm 50 Av 125 mg/kg 09 2 AR REKGF . 2 H
JE AR A% 8, HE 9] B E 2 A 50 mg/kg 0 Fom B %Ak,
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Effects of different complex amino acid iron/zinc chelate
additive amount on production performance of broiler chickens

DENG Bobo, FENG Baobao, LIU Mingmei, HUO Yongjiu, ZHAO Guoqi”
(College of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China)

Abstract The purpose of this experiment was to study the effects of iron and zinc chelate of different complex amino
acid on the production performance of broiler chickens. A total of 360 1-day-old Arbor Acre commercial broiler chickens
of similar body weight were selected and randomly assigned to 6 groups with 3 replicates in each group, and 20 chicks
of each replicate. The control group was fed with the basic diet with 100 mg/kg of zinc (ZnSO,) and iron (FeSO, -«
7H,O) content. The other 5 groups were experimental groups and iron and zinc came from complex amino acid chelate.
The contents of iron and zinc were 25 (group I ). 50 (group I ), 75 (group M), 100 (group V). 125 (group V)
mg/kg, respectively. At 21 and 42 days, blood sampling and slaughter were conducted. The production performance,
slaughter performance and concentration of iron and zinc in different tissues were measured. The results were as
follows: 1) The group II ’s average body weight was significantly higher than that of the control group (P<C0.05) at
21 day; The group V ’s average body weight was significantly higher than that of the control group (P<C0.05) at
42 day. 2) The average daily feed intake of the group V at 22 to 42 days of age and 1 to 42 days of age was
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significantly higher than that of control group (P<C0.05); The average daily weight gain of the group V from 22 to 42

days of age was significantly higher than that of the control group (P<C0.05). There was no significant difference in

feed weight-to-body weight ratio between groups (P>>0.05). 3) The breast muscle rate of the group Il from 21 days of

age was significantly higher than that of the control group (P<C0.05), The breast muscle rate of the group V from 42

days of age was significantly higher than that of the control group (P<C0.05). Other slaughter performance indicators

displayed no significances (P=>0.05). 4) The zinc and iron of group Ill and group V in liver were higher than that of

control group (P<C0.05). It was concluded that adding amino acid iron and zinc chelate in basal diet could improve the

performance of broiler chickens, increase the effective use of iron and zinc, and indirectly reduce environmental

pollution. The effects of adding 50 and 125 mg/kg in the experiment were better, but considering the low energy

emission reduction problem, the addition of 50 mg/kg was optimal.

Keywords broiler chicken; complex amino acid; iron/zinc chelate; production performance
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Table 1 Experimental design and groups mg
i H 205 Group
Item Xf B CK 1 1 i I\ \Y
T+ oL 100+100 0+0 0+0 0+0 0+0 0+0
BT ERT 0-+0 25425 50+50 75+75  100+100 1254125

TE BB A T 50 BB I JCHLR A EHLEE Y 3% 3 o me.

Note: Values are the contents of inorganic iron and inorganic zine added per kilogram of the diet, mg.

x2 EMARARRERKE(FHREM)

Table 2 Composition and nutrient levels of basal diets (dry matter basis)

4 & Content 4 Content
i H g E|
1~3JA 4~6 J8 1~3 1~6 T8
Ttem Item
1—3 weeks 4—6 weeks 1—3 weeks 4—6 weeks
JE 8} Ingredients H 32K Nutrient levels®
E4/% Corn 58. 77 62.55 R4t ME(MJ/kg) 11.52 11.53
T/ % Soybean meal 35.03 30. 28 MEHR/ % CP 19. 60 18. 90
KM/ % Soybean oil 2.13 3.12 5/ % Ca 0.92 0.97
¥/ % Limestone 1.46 1. 25 M/ % TP 0.53 0.58
BER A 45/ % CaHPO4 1.29 1.50 HRWE/ % AP 0. 37 0.42
frih/ % NaCl 0.32 0. 30 WA mR/ % Lys 1. 20 1.07
WRK/ % Premix® 1. 00 1. 00 HEREWR/ Y% Met 0.35 0.32
&1t/ % Total 100. 00 100. 00

W OBREC G TR 42 k. 4542 8 AZ>=170 000 TU, 44 E D, =45 000 TU, 44 R E=400 TU, 4i4E % Ky =30 mg, 4i4EE B =
20 mg, 4k & B,>>100 mg. 44 K Bs =60 mg, 42k & B, >=>0. 2 mg, MR =600 mg.iZ i =180 mg,HA=>10 mg. JHH =5 000 mg. 4
>1 600 mg,M>10 mg,#l100~400 mg,fli 3~6 mg,45 12%~20% , % =>3%;22~42 HBHIEE . 4i2EFE A>=16 0000 1U, 44k %
D140 000 TU. 44 % E=>=380 1U, 44 £ K; =25 mg. 4k /E % Bi =15 mg, 44 £ B, =90 mg. 4i 4= % Bs =50 mg, 4k & B, >
0.2 mg, R =400 mg,iZ fR =140 mg, M =8 mg, AT >4 000 mg, 4% >1 600 mg, ifi =10 mg,4d 100~ 400 mg., i 3~6 mg, {5

12%~20% .85 =3% . @QEFRAKTHIFE.

Note: (D The premix provided the following per kg of diets; VA =170 000 IU, VDI =45 000 IU, VE =400 IU, VK;>30 mg, VB, >
20 mg, VB,>=100 mg, VB;=60 mg, VB;»=>0. 2 mg, niacin==600 mg, pantothenate==180 mg, folic acid=10 mg, choline==5 000 mg,
Mn=>1 600 mg, I>>10 mg, Cu 100—400 mg, Se 3—6 mg, Ca 12% —20%, P=3%; 22~42 day old premix: VA=16 0000 IU,
VD1>=40 000 TU, VE=380 TU, VK; =25 mg, VB; =15 mg, VB, =90 mg, VB; =50 mg, VB, =>0.2 mg, niacin—=>400 mg,
pantothenate==140 mg, folic acid=8 mg, choline==4 000 mg, Mn=>1 600 mg, I>10 mg, Cu 100—400 mg, Se 3—6 mg, Ca 12% —

20%, P=3% . @ Nutrient levels are calculated values.
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GV i R = (R /TG D X100 %05
Jikg UL = (g JILER / 4= v Ji F) <100 %%

R AL 2% = (TR 24 JUL PR B /43 Ji B <100 24 5
fERE 2= (AR E /(4 e &+ AR &) ) <1002,
1.4.3 JFAE WUA i ok B R 6Gm) E

PRI 2 g TR AR E 1 g AR A 6 mL filf
2 A1 1. 35 mlL /& &R . CTE HL D3 A L 0 AR O o8
EIEE G R A E B IE R E A E 50 mL
ZEAf R 0. 100 M AR R AR R 20 Z0 . B 10 mL
FEIL A I 8 ~ 9 mL M B, 3% A 47 N K2 3 o
O I FH F SR G 45 8 T & B R 3% { COPTIMA-
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ANOVA ¥ #4775 22 53 #1 . LA P<<0. 05 1}y 22 55
i PEbR #E, R ] Duncan [RiE AT 2 & LK. 45
DL 5 £ AR fEIR (mean+=SE) IR,

2 HRESH
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B TR

AREG 23 I AE 1,21 F1 42 H % F I Py A7 38 B 44
FHLOMEE R IR 3, SRR K HRTF Y AL E
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R S TR IV RV 41 (P<<0.05) ;42 H ik
RS g R T L NG SR =i R O L R S E A B |
K (P<C0.05), #5150 41 [A] 22 5 JF K 1 3
(P>0.05),

AR 0 00 R A TR 2 AR 4 F- 2 H R A
VI H B EARE AR AR LR 4, 7 1~21 HigH,
S HRERAE 70. 00 g 247, 4% 4 18] G i 3
ZF(P>0.05);22~42 HIR I A MAH. VH. VA
S H R B 4 EL X R 4 4R L V2 S 28R
R E R T A M [ 4 (P<<0.05);1~42 H %
VAHN-BHRE&ERES T4 HP<
0.05), FE22~42 HI%, VALY HME R Z ST
XFHRAL s 7E 1~42 HiId A RGP M EY & T
XA AR 4 I BB R B B 2 R (P>
0. 05) RIS TE 1~21 HiS F/G Bt A FEA% .,
2.2 EARMPAEAESRERS . FEAYHIMEST
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AR 0 0 R A 2H ARG BB A R R
SV AR 6 T B A M R AH OC I A8 A T E 45
WL 5, fE 21 HdS, 58 V4 g LR G R
MWBLHFNIE6 T 4H (P<<0.05), 5% MMAMILIET T
20.73% ., 42 HIEEE IR INE A @ LR S BY
4% 38 06 2 B S R AE 93.00% 25 AL R e R R
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fr BB AT TIE EERRA B ER.
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A2 50 0 2 A 1 2 PR A A L AL PR ORI ol TR
HER RER AR B L DI E S R UL 6. AFE P, &R
BB E R TXRA HRE T . 1.0 V4
BRI B i T R AL SR B B UK OF- (P<C0. 05) 54k
AR TR T LIV LV Al X
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R B TR A, SRR b, e T LT
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RAFG 4 = BE R

K F AT XS LB T 2L B W 9T BRI 9 O RO
] B 5 48 b AN [ 2 AR VR AS [ 46 I 1AL F 9 485 R
AN — . 3 #3250 X AT RS B 1 o B A
40 mg/kg fHIX AR HE 40 4 LUAT A3 5 45 2R ok
5 11 5 120 28 Mg 450 A PR AT XS 1 B T AR
k1165 mg/kg; Salim 2 FEHF 5% v & BLARHL o E Jn
25 mg/kg WA HLEE L A 235 A AT X A 7= 8 i A
B, XTRGKERGTERENHRKEL HET]
AT 2 A SRR A W E 3% T B0 Y A iR
T, Dalet" Xif A X8 45 A K B B A R mb 2k 114 9 77 2>
80 mg/ kg ; F bk F 1 7 TR Al RS i 3R] 4
Sl B P AR PR X DR R o
35~120 mg/kg,

ARG 25 R W L R P SN 5 A SRR K B
AR A 5 X B A L XS I AR A —
s A AR a6 A TR X 1 A 7 R O R 32
o, 3X 5 Aksu"'™ Fl Britanico % 7R IR & A HL
fill i G 28 T AT R A= 7= 1 B %) 52 i A 45 98 A 0
AR N 50 A1 125 mg/kg (IR 4 7E 21 A
42 HEpg R 3 25 5 TN B2 22 ~ 42 H RN
1~42 HISZ G PRIk 125 mg/kg i 45 417
Y H R & o B A ik 25 mg/kg 19X 56
HBFNR R 22~42 HIEF 1~42 HIB MY
206 41 H 45 T H X R 2 AT BT R L P s i
Sy 50 F1 125 mg/kg MK AEFEEZL ., HtrT i,



71

)52 5 B AR BE 455 W 5 0 Xk PYAT X8 A 5 P R Y 2 T

XS P 5 -

5% 2 3

8T°0F20°2 €0°0FC6 T 21°0F€0°7 90 °0F 261 90 0F V81 TT0F16°T v~

0T '0FS0°2 82°0F 702 9T "0F90 2 L0°0FS0 2 LOT0FL6'T V2 0F00°2 Zv~22 /40
07 0F28 1 IT°0FL8°1 80°0F8L°T 0Z 0FSL'T 0Z 0F1L°1 9T 0F S8 T 12~1 H L ok
8L FFS0°T9 £2 "€ F 68 '8S P8 TF81°8S SV ZF 10768 8L 70T 6€ 78S SE T FV8°SS A oav
® 69 CFE0 TS qe L, SFIV 6L qe 28 TFL6°LL qe 78 '€ F60 8L qe ¢S 0FST 8L q ST VFa6 €L av~22 ?/3)
92 °0F 90 8¢ 86 TF68 L6 02 °'2F 8¢ '8¢ 2V 2F 600 5z °ZFS9 '8¢ 69 °2F9L°LE 12~1 /BB H B e
B 6 FFES el ¥ €6 TTF6L €11 qe 8. v F 22 811 qe p€ L F S8 Ell qQ¥8F1LL0T q9¢ TFIT°L01 v~ [1av
® 9SG ZTFEI2LT  q® €€°L2F 6L 191 qe 00 "6 F 62 091 qe 28 ‘TTF 46 651 q 81 FTF19 €SI q 18 °SFV0 81 Zv~22 /%)
PLLTF10°22 L0°2F 10704 98 VT 1289 ST TFT0 0L 98 "ZF ST 99 P8 YT VL 69 12~1 /EEHH G

A A I I I [onuos) a3y wo

e — 7 i P/ H H e

SUIYOIYD I9[104q JO ddurWIOdd YIMOIZ 9yl UO 1UNOWER dANIPPE d1B[DYD dUIZ/UOIL PIoR oulwe X2[dwod 1UaIdfJIp JO S19JJF ¥ 2[qe]

AN EFNSFROMXENEGHS HH BARTESEL Y + ¥

.>>O~®J uwes .WL,H‘ AWO Ovmv wmoﬁmhwww:u Hﬁmoamimdw uegowx m.uwHLwﬁ HE@hwww:U Ltg ww3~m> ¢ MOI dwes mﬁu CMLFMB NQHOZ

Sl (S0 0>d) B W A TN iy [ S BN L[] ¢ R

MENEYHERHMXENHGS S BHAFESELY ¢

® 66 °02F08 2193 q® €0 VI FLT°T0S2 qv 21 '8+L9 '167¢ qv L2 64000852 qe 0€ "€ €€ 1052 94 20 '8T+L9 "€6€2 a
4 8% "€+ L9818 q485°€+.L67¢€e8 qe 60 "V + L€ VS8 10 TT+0T 068 qe 86 "I+ 117098 9 ¥y L+2¢ 118 12
¢S T +2v 8y 0V '2+29 "8V 18 °0+0€ "8V €6 '€+1¢ 87 €8S+ 1V 87 8V "T+1€ 87 !
A Al il Il I [o1u0)) a3y
dnoid [eyuswirradxy] Hz &E\ H7 Hif Jx P/ H
3 SUDIIYD IDI0I] JO }YSrom Apoq 98BIdAE 9} UO JUNOWE SATIPPE dIB[AYD OUIZ /UOII PIOE OUTWe X9[dWOd JUSIJJIP JO $I09JJ ¢ °9[qe]



2020 4 55 25 &

bR R R R

72

ageiudorad ey [RUIWOPqY

LTOFTIZT €2°0F00°T 6T 0F0S T LZ0F80°T 12°0F10°T §2'0F26°0 s Sl B

2lel wﬁomjg MDA

€22 €852 S6 €T LV 2T §L€F LI ST 88 'TFLG T2 V1 VFEL ST 12 °¢+05°52 EE

9)Bl 9[dsNU }sealq

6 "TFL1°02 qe ST T1F€2 L1 qe 66 'TF0Z ST qe G °2FL1°81 qe 1€ TFL9°LT q €5 TFES 9T st 1Ml By
el Toum\—oowm\wo :< Nw

06°Z2F€9°9L 1€ TF00 8L YO €T ET 8L L0 VFE0°8L 9% '2F€6 9L 81 °ZFEV 8L e B 1 T

91BI PIJBIIISIAI-TWG

96 €T 1628 0T ' TFE0°¥8 10°2F28°¢€8 65 7T 0L°T8 0L°ZF01°€8 €9 TF2L8 78 sk bl ol

9jer 121y3ne[g

98 ‘T LE T6 06 "0FLZ €6 €8 TF0L°26 09 "0F€0°€6 €z 'CTEE 68 86 "TFEV €6 e 2 B

a8eiuadrad jvj [RUIWOPQY

€L0F2L0 YLOFT9 0 0L '0F6L°0 ZL0F89°0 I1°0F€8°0 6L°0F32L°0 sk ol Bl

9jeI d[Osnw 3971

L8 0F 0V 32 98 "TF LV 12 81 "€F €602 08 "0F 0¥ 12 0Z°0F00°12 09°2F¢€6°12 Al

91BI D[OSNUW JSBAIY

62 °€F08761 qe GG TFET LT qe 26 '0F08 L1 qe LZ2°2F9°L1 q €€ TFEL ST q 70 TF0V 91 st 1K B
9lel %vuﬁuwow;o :< 12

90 "ZFEV GL Y9 0FCL 1L 92 '€ F L8 1L 86 "TFEL GL 96 2T €T VL 9L 7F09 2L sE B

2lel 1®~muoomﬁ>®\mgwm

8V 2T 08 61 L9 TFE06L 86 G €0 6L ¢80T €€ €8 PLVFLLTS 69 7FET 08 EFPIE

9jel 191y3ne[g

0€ "0F06 '¥6 PO TF0L €6 68 TFL8°¢€6 0€ "0F 0L T6 68 ' TF92°16 G1'€F €S 726 e B
A Al Il Il 1 [onuo)) wo| 28y

dnoi8 [eyuswrradxy] Tz &F L Hz 8if [x H iir P/ H

wﬁwvﬁomﬂu I9101q JO wUCmEHCme‘Q HMHLMJNMw Uo junouwe 2ANIppe 2)e[ayo UCMN\QCHM ploe ourwie KQMQECU JURILJJIP JO S199J1H

WEHERE=S LM XENHGS S BHAFESELY &

SEICEN



73

)52 5 B AR BE 455 W 5 0 Xk PYAT X8 A 5 P R Y 2 T

XS P 5 -

5% 2 3

outy
9% "V F80 "2¢ 86 "0F2L 92 [V 'T+88°¢2 SV CFEY "G6e €€ 0F9L €2 69 "VFS68 %% ;
Aw&\wﬂ v\NM\ wniag
90 '¢2+0¢€ 1€ ST'T+67 €€ 60 ' T+78 g€ €0'2+F1¢€°€e 9¢ 'T+11°0¢ GG 'Z2+9¢ 0¢
(331/37) /4
oury
20 °0FGE 70 L0°0F32€°0 FO0OF7VE "0 10°0F6¢€ 0 20°0F8€°0 YO '0F9€ 0
(84 /3w) /44 SpsnI
o I
07 "TF11 21 97 "€F72L 21 88 'IF0¢€ 21 1.°2F98 31 VL TF22°11 GE'EF P8 01
(3%/3w) /34
ouiz
BZ29°€+T10°1¢ B LV 9FT102S B 612490708 qe 0§ "0F1¢€ 87 qe €€ '1+78 ¢V q€9°0+460°9¢€
AWM\MEV\«W% I9AT]
9,1 HEHE
q G'2F61°621 89 9F1G°GLI 8L TF+187091 B 1L VF6L7LS €6 °LF60€ST q 26 84120821
(3%/3w) /¥4
A Al Il I} I [o1u0)) wa)| uesi()
dnoi8 [eruswuirodxy i &y HZ Hif fx H fr H

HENERHS BB MNXEN KRGS H S HHTESERY 9%

SonssIy wﬁwxomﬁo .HWjO.HL MLH Ul senpisal Uy pue 9, UO junowe oANIppeE 91e[ayd UQMN\CO(: ploe ourwe XQT:COU Hﬁwhwww:u wO wuowmwm 9 wﬁn_wrﬁ



74 bR R R R

2020 4 55 25 &

TR DL A R SR TR B A AR O LAk B
Xt 1) PRXS 1 A P R R T BE AT — E AR R TEH
I ELAS I 2o 1K 25 WY 0 5 o DY A X 9 A 7 PR R L X
WG E IR 25 mg/kg B8 | 4R £ & W]
T REAS LLE 52, 22 AR I8 TP RL 50 A1 125 mg/kg
{18 50 2 % PR XS A 7 P i PR TR B X 5
SRV I 5 4 SR — B 0 HE R A A 2
S EBEEATRE R TAEAKE R HTE G Rk
FR AR VEEL AW T ELER VBE 2 Bl Bl o0 2 (A s
IR ER - R Y & R A A L
B2 SR AN 200,400, 600 mg/kg i R W 2k 5% &
GRS BRI TN K SF- % (R A X 4 44 o R R R
SR FL A 32 i DR AT R SR A AT R Bk Y i 32
RRACR . DR WS 0 i HCBOR B T A2 b BR A
X Bl W) A 7 P RE T LR ]
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BEUEEREREERHENZIN
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