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SEYARE AT HMNSSEYREE.
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Interactive effect of organic Se,organic Zn and organic Cu on the
concentration of Cu,Zn,Fe,Mn and Ca in breast muscles in broilers

NING Hong-mei, GE Ya-ming, LI Jing-xi, LUO Hai-chao, LEI Xiao-can
( College of Animal Sci. ,He'nan Inst. of Sci. and Tech. , Xinxiang 453003, China)

Abstract ; In order to study the interactive effect of additive of Se/Zn/Cu on the concentration of copper,
zinc ,iron , manganese and calcium in breast muscles in broilers,the experiment was conducted using a total
of 720 four-week-old Rose 308 broilers to investigate the effects of adding methionine-Se, Glycine-Zn and
Glycine-Cu to com soybean diets on growth and slaughter performance in broilers and their interaction.
Broilers were randomly divided into 9 treatments. The basal diet was used as control group,and the experi-
ment lasted for seven weeks. The results showed: 1) different level of Se had significant effect on Cu con-
centration from 0 to 5 weeks,Zn concentration from 3 to 5 weeks and Fe concentration from 5 to 7 weeks in

breast muscles of broilers,but no significant effect on Ca concentration from 0 to 7 weeks. It has significant
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greatly effect on Mn concentration from 0 to 3 weeks. 2 ) different level of Zn had significant greatly effect on

Cu concentration from O to 7 weeks,Zn concentration from 3 to 5 weeks, Fe concentration from 3 to 5 weeks

and Mn concentration from O to 3 weeks,but no significant effect on Ca concentration from 0 to 7 weeks. It

has significant greatly effect on Zn concentration from 3 1o 5 weeks. 3 ) different level of Cu had significant

greatly effect on Cu and Zn concentration from 0 to 5 weeks and Mn concentration from 5 to 7 weeks, but no

significant effect on Fe and Ca concentration from 0 to 7 weeks. 4 ) interaction of Se,Zn and Cu had signifi-

~ cant greatly effect on Cu,Zn and Mn concentration from 0 to 7 weeks,Fe concentration from 3 to 7 weeks

and Ca concentration from 3 to 5 weeks in breast muscles of broilers.

Key words ; Se; Cu;Zn ; breast muscle in broilers; Cu concentration ; Zn concentration; Fe concentration; Mn

concentration ; Ca concentration
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RACZELM, REEB TR+, 7E 550 ~600 CTHy
BELHHRL, KT L. WEHZE 200 CLUUTE, |
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HEME S5 TR F & 555N E A 78 g L
IR KT g
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BRI BHE R SAS Gtk 4 5T & TR H1T F
HEENH, U P<0.01(EREKEE).P<0.05
(ERBE)VENLER BEWRIBIRE.

2 Rt

2.1 MmibEER
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&1 AA,3 Fef Ll Se x Zn x Cu=0x
100 mg/kg x60 mg/kg ML & B IS Ak
BfLL Se x Zn x Cu=0.25 mg/kg x 100 mg/kg x

0 mg/ kgAML HE & BB ;7 AR LL Se x Zn
x Cu=0.5 mg/kg x 100 mg/kg x 30 mg/kg ZH i L
THEREBR XERMEMFEERPERR—
B, AN HOR L BEE HREKFIORS, YA
TS BEAEEREE. RES O HIREN, AR
WK M 10.3 ~350 mg/kg, WA TE—EHE L
FHiad. ALK HRF A FRKFF HUHE A6 KL
SRR, XTRER B RP R A VAR
VU, R T AR s, %M VB
FINA, S 7 ) R S S R R R B R T, R RE
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e ) B P R B TR IR BE A B (R AT SR R B R,
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A1 BRPERRBEARFSE 4 FASREHAASEHITHELS TG TR mg/kg
wmAk¥ RIS B
EEMA HEME HEMH 3 K (x107") 5 R (x107") 7 R ( x107%)
0 0 0 4 1.726 1 +0.523 1° 0.155 0 £0.044 3% 0.117 7 £0.081 2°
0 50 30 4 0.855 1 +0.765 5° 0.429 7 £0.221 2™ 0.077 5 +0.016 8°
0 100 60 4 2.4730+1.343 14 0.412 4 £0.098 7™ 0.370 4 £0.261 5**
0.25 0 30 4 1.870 5 +0. 846 5° 0.351 8 +0.104 9% 0.175 2 +£0.056 7*°
0.25 50 4 1.349 6 +0.752 5° 0.564 0 £0. 124 9™ 0.084 6 £0.052 6°
0.25 100 0 4 2.241 3 +0.649 0* 1.986 7 £1.375 t* 0.240 0 £0. 187 2*®
0.5 0 4 1.717 9 +0. 808 3* 0.310 3 £0. 133 6™ 0.063 6 +0.014 9¢
0.5 50 0 4 1.650 6 +0.828 8° 0.316 7 £0. 106 2™ 0.201 8 £0.047 3**
0.5 100 30 4 0.959 9 +0.261 0° 0.425 0 £0.200 8™ 0.516 8 +0. 198 5*
0 12 1.684 7* 0.498 5% 0.188 5
0.25 12 1.820 5% 0.967 5* 0.166 6
0.5 12 1.442 8° 0.350 7% 0.260 7
0 12 1.771 5* 0.272 4" 0.118 8*
50 12 1.285 1° 0.436 8" 0.121 3%
100 12 1.891 4* 0.941 4* 0.375 7*
0 12 1.872 74 0.819 5% 0.186 5
30 12 1.228 5° 0.402 2° 0.256 5
60 12 1.846 8* 0.428 9° 0.1729
Se 0.37717 0.616 8 0.094 i
RiE Zn 0.606 3 0.669 0 0.256 9
Cu 0.644 2 0.4173 0.083 6

E:RPASAGTRARZTERFEE KEFRARARFERBE(P<0.05) , NEFBRARARRERREE

(P<0.01),F[E.
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WHRMUEL SIS ER TER, XS
BREMENBREFASTRERE, M & B B
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JEEACRBRE SR, 3 A7 Bk
B, AR EMEOK, AR 2 FIMR 2 EE K, U
R RAEENHRE. MEPH, S WI%kE R
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22 BRFEWREAKREH G ASTREANHAEUNTHESEGTH mg/kg
MK RS R
BE W HEHMRH HEMEH 3 R (x107") 5 AR(x107") 7 i ( x107%)
0 (] 0 4 0.942 4 +0.274 6* 3.5100+1.600 1* 0.620 5 £0. 049 8°
0 50 30 4 0.6727+0.084 7° 0.586 4 +0.132 8% 0.659 9 £0.030 6°
0 100 60 4 0.802 2 +0.303 1* 0.6359 £0.055 9% 0.538 6 £0.101 1°
0.25 0 30 4 0.668 3 £0.286 6" 0.510 4 +0.087 6% 0.9220+0. 155 3*
0.25 50 60 4 0.483 2 £0.171 4¢ 0.8151+0.125 5™ 0.646 5 +0.027 2°
0.25 100 0 4 0.7533+0.167 9*®*  1.0750 £0.530 5® 0.700 7 +0.038 0°
0.5 0 60 4 0.6053£0.183 6%  0.438 3 £0.073 0® 0.725 2 £0.055 1*®
0.5 50 0 4 0.857 5 £0.449 4* 0.601 6 +0.138 9% 0.731 0 £0.031 3**
0.5 100 30 4 0.6952 +0.143 1° 0.680 6 +0.263 1 0.735 7 £0. 060 4*®
0 12 0.8057 1.577 4* 0.606 3
0.25 12 0.634 9 0.800 1* 0.756 4
0.5 12 0.7193 0.573 5° 0.730 6
0 12 0.738 7 1.486 2" 0.7559
50 12 0.671 1 0.667 7° 0.679 1
100 12 0.750 2 0.797 2% 0.658 3
0 12 0.851 1% 1.728 9" 0.684 1
30 12 0.678 7° 0.592 5" 0.6725
60 12 0.630 2" 0.629 8° 0.636 8
Se 0.170 8 1.003 9 0.150 1
R4 Zn 0.079 1 0.818 5 0.097 6
Cu 0.2209 1.136 4 0.1357
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A3 BERVYERREALS. G FASFRASHASKMNTELSEGTH mg/kg
K F RS &

B E M HE M HE/RE 3 & x107") 5 B (x107") 7RAB(x107%)
0 0 0 4 0.550 4 £0.101 7 0.712 8 £0.240 3* 2.493 2 £0.395 6*
0 50 30 4 0.63260.174 9 0.303 0 +0.025 6° 1.943 8 £0.222 0°
0 100 60 4 0.676 9 £0.171 0 0.577 8 £0. 100 7** 2.779 7 £1.424 8*®

0.25 0 30 4 0.4396 £0.116 2 0.5821+0.1655**  6.3130+2.9107*
0.25 50 60 4 0.4516+0.043 9 0.460 0 £0.062 1*® 3.693 5 £1.930 5*°
0.25 100 0 4 0.573 3 £0.067 2 0.504 5 +0.068 5*° 2.973 7 £0.484 5*°
0.5 0 60 4 0.5243+0.0989 0.496 4 £0.097 7*° 1.847 7 £0.401 5°
0.5 50 0 4 0.488 6 £0.053 8 0.312 4 +0.036 0° 3.617 3 £0.989 3*°
0.5 100 30 4 0.5922+0.089 7 0.447 3 £0.053 1*® 3.020 7 £0.829 7**
0 12 0.620 0 0.5312 2.405 6®
0.25 12 0.488 2 0.5155 4.326 7
0.5 12 0.5350 0.418 7 2.828 6°
] 12 0.504 8 0.597 1* 3.5513
50 12 0.524 3 0.358 5* 3.084 9
100 12 0.614 1 0.509 9* 2.924 7
0 12 0.537 4 0.5099 3.0281
30 12 0.554 8 0.444 1 3.7592
60 12 0.550 9 0.501 4 2.773 6
Se 0.1318 0.1125 1.921 1
R1{H Zn 0.109 3 0.238 6 0.626 6
Cu 0.017 4 0.067 3 0.985 6
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Fam TS MAAXIRBAASEIE & 4% 2.5 E0EW +11-
A4 BRFEMAEKRESH G ASREANBHALHNTESEOYH . my/kg
HmAKF S’

HEMW HEMH HEMHA 3REB(x107") 5 By ( x107") 7 BB x107%)
0 0 0 4 0.906 4 £+0.108 8*  0.653 3 +0. 149 5* 0.159 9 £0.026 9°
0 50 30 4 0.944 9 £0.099 1* 0.246 1 £0.017 4° 0.120 5 £0.032 0°
0 100 60 4 1.051 6 £0.206 4* 0.568 7 £0. 163 9*° 0.171 6 £0. 066 3¢

0.25 0 30 4 0.648 8 +0.038 0* 0.571 1 £0. 105 5*® 0.384 7 £0.094 0**
0.25 50 60 4 0.847 0 £0.053 6* 0.6192£0.076 1* 0.178 8 +0.081 5°¢
0.25 100 0 4 0.816 9 £0.025 4* 0.604 6 +0.103 6* 0.127 0£0.027 8°
0.5 0 60 4 0.831 0 £0.056 9* 0.450 7 £0.092 4*° 0.215 9 £0.063 9°
0.5 50 0 4 3.472 3 +2.655 9° 0.461 1 £0.070 4*® 0.175 7 £0.025 1°¢
0.5 100 30 4 1.089 5 £0.126 2° 0.451 0 +0.050 2*° 0.499 4 £0.103 9*
] 12 0.967 6" 0.489 4 0.150 7
0.25 12 0.770 9° 0.598 3 0.2302 -
0.5 12 1.797 6* 0.454 3 0.2970
0 12 0.795 4° 0.558 4 0.2535
50 12 1.754 7% 0.442 1 0.1583
100 12 0.986 0° 0.541 4 0.266 0
0 12 1.7319 0.5730 0.154 2°
30 12 0.894 4 0.4227 0.334 9%
60 12 0.909 9 0.546 2 0.188 8°
Se 1.026 7 0.144 0 0.146 3
R Zn 0.959 3 0.116 3 0.1077
Cu 0.8375 0.1503 0.180 7
A5 BRFPHIEMREKEE A FTREMHEEHIT 5T YA mg/kg
K RLES & B

HE MW HEMRHE HEMH 3 Ak (x107") 5 A (x107") 7 R (x10°?)
0 0 0 4 1.65510.049 6 1.295 2 £0.257 8% 0.8801£0.049 6
0 50 30 4 1.5413+0.1296 0.839 0 +0.048 8¢ 0.8328:0.026 9
0 100 60 4 1.984 5+0.253 4 1.079 9 £0. 108 2** 1.073 3 £0.085 61

0.25 0 30 4 1.5404 £0.342 5 1.191 2 20,180 18 1.046 3 £0.081 23
0.25 50 60 4 1.6527+0.074 2 1.753 £0.201 0** 0.858 5 +0.038 55
0.25 100 0 4 1.724 2 £0.076 1 1.749 9 £0.235 0*™ 0.972 8 £+0.063 2
0.5 0 60 4 1.9437+0.298 1 2.742 2 £1.436 6* 1.20990.110 1
0.5 50 0 4 1.4159£0.038 0 1.231 9 +0.082 15 1.1240+0.123 6
0.5 100 30 4 1.7059 +0.057 6 1.361 2 +0.090 1° 1.396 1+0.204 5

0 12 1.727 0 1.071 4 0.928 7

0.25 12 1.639 1 1.564 7 0.959 2

0.5 12 1.688 5 1.778 4 1.2433

0 12 1.713 1 1.742 9 1.045 4

50 12 1.536 6 1.274 6 0.938 4

100 12 1.804 9 1.397 0 1.147 4

0 12 1.598 4 1.4257 0.9923

30 12 1.5959 1.130 5 1.091 7

60 12 1.860 3 1.858 4 1.047 2

Se 0.087 9 0.707 0 0.3146

R4 Zn 0.268 3 0.468 3 0.208 9

Cu 0.264 4 0.7279 0.099 4
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HRARSKEX GG SRS 8 &
SRYALW. M TFIAFHSE, L Zn =100 mg/
kg A8H, O A R EHE K8 LI i 3T
BAERAER. S FURPE &SR, 5L Zn
=100 mg/kg HEH, MALA F R T &, L Zn =50
mg/kg 218 FG , 15 BA AT 48 B 1 HOREEK T LR
HE R ESENRPIB HEPEH, BEHH
BEK RS K AR BORENRS I
B FIAPESEERAK.

HRAEHKEXGPE RIS HE. 5.5
SEMALZW. S FUAFHE BEE, AL
Cu =30 mg/kg 4 FAK, VL9 7 B B WA YLH T
B BENRFHIBEERBER X TFUIASE
&, G Cu=30 mg/kg HEH, HLHFER B+
B B RA YUE 3T A UL S T R R A
Xt FULA P EAEEREHAK.
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