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Effects of different combinations of dietary trace elements on the
growth performance, carcass trait and meat quality of
yellow-feathered broilers
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Abstract The purpose of this experiment was to explore the effects of different combinations of dietary trace elements
on the growth performance, carcass trait and meat quality and provide theoretical and technical support for safe and

efficient breeding of yellow-feathered broilers. One-day-old chicks were selected and randomly divided into three
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groups: Group 1 was similar to NRC (1994)"1; Group 2 was one typical product in Guangdong; Group 3 was referred
to our previous researches. The feeding period was 63 days. The results showed that: Compared with broilers in group
1, the average daily gain and average daily feed intake of broilers in group 3 and group 2 were increased significantly
(P<C0.05) at 1 — 21 days; At the stage of 22 — 42 days. the final weight of broilers in group 3 was increased
significantly (P<C0.05) and the feed weight ratio was decreased significantly (£<C0.05) compared with those in group
1, but there was no significant difference in growth performance between group 1 and group 2 (P>>0.05); The final
weight of broilers aged 43-63 days in group 3 was significantly higher than that in group 1 and 2 (P<C0.05). The half-
eviscerated rate of broilers in group 3 was significantly higher than that of group 1 (P<C0.05). The analysis of meat
quality showed that compared with broilers in group 1., the meat color redness value was increased significantly (P<C
0.05) and the drip loss was decreased significantly ( P<C0.05) in both group 2 and 3. Furthermore, the shear force in
group 2 and the meat color yellowness value in group 3 were decreased significantly (P <C0.05). In conclusion,
different dosage combinations of dietary iron, copper, zinc, manganese, selenium and iodine displayed significant
effects on the growth performance, carcass trait and meat quality of yellow-feather broilers. The dosage of dietary iron,
copper, zinc, manganese. selenium and iodine in group 3 and 2 both improved the growth performance and meat

quality of broilers compared with that in group 1. Group 3 was better in promoting growth performance than group 2.
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Table 1 Trace element levels of diets of yellow feathered chickens at different stages mg/kg
R 1~21 H# 22~42 H ¥4 43~63 H iy
Trace 1—21 days of age 22—42 days of age 43—63 days of age
741 4 2 741 3 41 2 2 4 3 21 1 24 2 43
element ]
Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
2k Fe 80 120 120 80 120 120 80 120 120
i Cu 8 12 12 8 12 12 8 12 12
4 Mn 60 60 60 60 60 60 60 60 90
B Zn 40 60 120 40 60 120 40 60 120
fif§ Se 0.15 0. 30 0. 30 0.15 0. 30 0. 30 0.15 0. 30 0. 30
1 0.35 0. 35 0.35 0. 35 0.35 0. 35 0.35 0. 35 0. 35
x2 AMABSEFRKE (TURER)
Table 2 Composition and nutrient levels of the basal diets (air-dry basis)
i H 1~21 H# 22~42 Hi 43~63 Hi&
Item 1—21 days of age 22—42 days of age 43—63 days of age
JERE/ % Ingredients
E %k Corn 63. 00 65.28 72.70
1 ¥y Fish meal 2.50 0. 00 0. 00
1 Soybean meal 28. 30 26.50 16. 80
F K H# Corn protein meal 1.50 1. 80 4,50
%l Soya bean oil 0. 60 2. 20 2.00
L- i R EE L-Lys « HCI 0. 00 0.06 0.19
DL-FE %R DL-Met 0.10 0.09 0. 04
¥ Limestone 1. 30 1.23 1. 20
WM S5 CaHPO, 1. 40 1.54 1.27
B Salt 0. 30 0. 30 0. 30
iR ¥t Premix" 1. 00 1. 00 1. 00
£l Total 100. 00 100. 00 100. 00
B 2K Nutrition level
fRi4BE/ (Mcal/kg) ME 2.90 3.00 3.10
ML R/ % CP 21. 00 19. 00 17.00
AR/ % Lys 1. 15 1.00 0.85
RAERR/ % Met 0.45 0. 40 0. 34
e s iR/ % Cys 0.35 0. 34 0.32
/% Ca 1.00 0. 90 0. 80
MW/ %P 0.68 0.62 0.54
R/ 0 AP 0. 45 0. 40 0.35

L 1~21 H b E o BUR RN S kg AR, VA 15 000 TU,VD; 3 300 IU.VE 20 IU.VK; 6 mg.VB; 1.8 mg.
VB; 9 mg.VBs 3.5 mg. VB2 0. 01 mg.Z fLH A 500 mg. 4B 60 mg.iZ i 16 mg. ik 0. 55 mg. LW £
0.15 mg;22~42 F Iyl xf BUR A ) 4 ke AR 4R L. VA 15 000 IU,VD; 3 300 U, VE 20 IU,VK; 6. 0 mg.
VBi 3.0 mg, VB, 9. 0 mg, VBs 6. 0 mg, VBy; 0. 03 mg, 5L HHK 1 000 mg, MFR 60 mg,{Z MR 18 mg, It 2
0.75 mg AEPEK 0. 10 mg; 43~ 63 H 4 il i HIR KL A kg f A P24t VA 10 000 TU,VD; 1 000 TU, VE
20 JTU. VK5 4 mg.VB; 1. 8 mg. VB, 8 mg. VB 3.5 mg. VB, 0. 01 mg. 44 fb 0 500 mg. MR 44 mg.iZ ik
10 mg. M2 0.55 mg. A= % 0.15 mg,

Note: Premix provided the following per kilogram of diets during 1 to 21 days of age; VA 15 000 IU, VD3 3 300 IU,

VE 20 1U, VK; 6 mg, VB, 1.8 mg, VB, 9 mg, VBs 3.5 mg, VB, 0. 01 mg, choline chloride 500 mg, niacin
60 mg, pantothenic acid 16 mg, folic acid 0. 55 mg and biotin 0. 15 mg. Premix provided the following per
kilogram of diets during 22 to 42 days of age: VA 15 000 IU, VD; 3 300 IU, VE 20 IU, VK3 6.0 mg, VB,
3.0 mg, VB; 9.0 mg, VB 6.0 mg, VB, 0. 03 mg, choline chloride 1 000 mg, niacin 60 mg, pantothenic acid
18 mg, folic acid 0. 75 mg and biotin 0. 10 mg. Premix provided the following per kilogram of diets during 43
to 63 days of age: VA 10 000 1U, VD; 1 000 IU, VE 20 IU, VK; 4 mg, VB; 1. 8 mg, VB, 8 mg, VBs
3.5 mg, VB, 0.01 mg, choline chloride 500 mg, niacin 44 mg, pantothenic acid 10 mg, folic acid 0. 55 mg

and biotin 0. 15 mg.
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Table 3 Composition of the premix (per 1 t feed) g
43~63 H %
I § 1~21 Hit 22~4z A 43-63 days of age
1—21 days 22—42 days
ftem of age of age 41 412 413
Group 1 Group 2 Group 3
W 2 4 (C428+) Multivitamins 300. 00 300. 00 250. 00 250. 00 250. 00
/NI FT Sodium bicarbonate 1 000. 00 1 000. 00 1 500. 00 1 500. 00 1 500. 00
£ 1" Minerals 1 000. 00 1 000. 00 1 000. 00 1 000. 00 1 500. 00
FAALIFE (50%) Choline chloride 1 300. 00 1 300. 00 750. 00 750. 00 750. 00
BRH R Zoalene 125. 00 125. 00 125. 00 125. 00 125. 00
B (4%) Enramycin 150. 00 150. 00 150. 00 150. 00 150. 00
5%, Ke Yang 150. 00 150. 00 150. 00 150. 00 150. 00
TR L Exposed salt 1 500. 00 1 500. 00 1 500. 00 1 500. 00 1 500. 00
WA H Zeolite 4 475.00 4 475.00 4 575.00 4 575.00 4 075.00
A1l Total 10 000. 00 10 000. 00 10 000. 00 10 000. 00 10 000. 00
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HIE CF3 H R & AR e, g R H 0
ZE0G FU AR R AOR A 5 10 SR FE T4, St XF K
TR S H P R F R R PR
1.4.2 JAKSE R

9 =B BRI 45 R S L B A R R O R R
R W BRI BOAE KK R LR L5 L
FeJa PR E A B B R E TR AR (100%0) . Bk
ERAE VI R RN AR B A A F R
e, 2 R S0 VIR E LS LR Sk
LY, DLUBIRE B, TR R
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T AR JC R AN P 4l A 4 1~63 H ik )
WA AR R ZmMNE S Prox. 1~21 HEGKH
Bl 54 1WA . 41 3 A4 2 339 B9 K44 H 3% &
5V H R BRI 8 B E S (P<C0.05) :H4] 2
HE 3P HRERS FHHYELEEER
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Table 5 Effects of different dosage combinations of dietary trace elements on performance of
yellow-feathered broilers aged from days 1 to 63
B Bx it F 41 4l 2 41 3 P14
Stage Item Group 1 Group 2 Group 3 P value
bh E /g Initial weight 37.6140.01 37.6040.01 37.6140.01 0.661
K # /g Final weight 421.9843.01 433.71£3.87 433.2541.95 0.412
1~21 Hi 4
d SEHHREE/g 30.6340.15 b 31.3740.19 a 31.6340.26 a 0.025
1—21 S
as Average daily feed intake
of age
SEH¥H M E /g 18.40+0.14 b 18.86+0.18 a 18.84+0.09 a 0.048
Average daily gain
BHE L F/W 1.68+0.01 1.66+0.01 1.66+0.01 0. 386
K # /g Final weight 1 048.614+8.59 b 1 055.284+17.13ab 1092.31+£12.90 a 0.047
FHHRXREE/g 78.4340. 65 76.3041.03 77.1840.99 0. 339
22~42 H B . .
Average daily feed intake
22—42 days
of age ¥ H M E /g 29.024+0.34 b 29.1040.75 b 30.8140.63 a 0. 046
Average daily gain
Kl F/W 2.70%0.02 a 2.6340.07 ab 2.5140.07 b 0.139
K # /g Final weight 1740.43+£17.42 b 1733.32+£11.98 b 1817.56+19.87 a 0. 009
EHH R/ e 111.50+1. 56 108. 9741, 48 114,45+ 1. 42 0.237
45~63 Hile Average daily feed intake
43—63 days
of age SEHHE /g 32.9440.79 32.2940.97 34.5440. 74 0.090
Average daily gain
BHEL F/W 3.3940.08 3.40+0.13 3.3240.07 0. 849

VE 75 B0 AR IR /NG 5 B 3 o A 0 R 25 R i 3 (P 0. 05) R /NG B 78 2 53 5 5 (P<00.05) ., F %,

Note; Within same row, values with no letter or same letter represent no significant differences (P>>0. 05), while with different small

letters mean significant differences (P<Z0.05). The same below.

63 HIBM B 41 3 ISR R B4 4] 1(P<C0. 05) . 41
2(P<20. 05) XS ) ik 2 42 i » 45 43X 1 F- 3 H 3
HEOPFHHREESHEEY LR FZR (P>
0.05),
2.2 ARMETEAFRAEAAXE P A BHE &
aa [T B9 54 i
XPF 63 HER S PG, AHE T4 1,41 3 i1ia
M TR ] 4 A W E R 70 2 g R
(P<C0.05) (£ 6), fal# ok f o0 2K [\ 4 416 %F
Je A | A i 2R LSS R LR R I AR F 1 O B

EMEH(P>0.05) (£ 6),
2.3 ARHMETEARAEAAXNETANBA M

R &

XF 63 H 4B P A HE AT B LY BT A3 B A B
S5 1AM 4 2 iR EaE/fS pH
i 2 2 55 (P <C0. 05)  BY Y J7 5 ik /K 45 2 ¥4 1 2 %
flRCP<C0.05) . 2 3 349 (Y P 0 20 B b 35 42
(P<C0.05) ., ¥ J¥ i 5 % /K $1 2% 35 & 3 B AR (P <<
0.05) s M 3 1R X Ay 2% B (H B 4 2 XX 1 3 B AR
(P<<0.05) (£ D,
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Table 6 Effects of different dosage combinations of dietary trace elements on
carcass quality of yellow-feathered broilers %
i H 2 1 74 2 2 3 P&
Ttem Group 1 Group 2 Group 3 P value
JE K2 Carcass rate 88.5940. 35 88.6540. 28 89.3940. 56 0.056
v e R Half-eviscerated rate 80.40+0.29 b 81.2340.34 ab 82.1340.56 a 0.031
4V iR Eviscerated rate 66.5740. 38 66.44+0.52 67.74=+0.63 0.199
% L% Breast muscle rate 17.264+0.19 17.3240. 40 17.164+0. 19 0. 802
R ALZ Leg muscle rate 20.3540.19 20.3540.18 19.45+0. 46 0.757
5 )8 % Abdominal fat rate 4.7940. 25 5.3740.27 5.0140. 34 0.612
®7T ARPBETEADHEAEXNEPIABARRNZMN
Table 7 Effects of different dosage combinations of dietary trace element on
meat quality of yellow-feathered broilers
N E| HURE B[] ey 41 4 2 4 3 Py
Item Sample time Index Group 1 Group 2 Group 3 P value
=L 57.3340. 27 57.2740. 29 57.08%0. 27 0.811
P 8 Meat color 45 min )8 a” 13.01+0.20 b 14.6340.18 a 14.15+0.27 a  <C0.001
WE b 14.93+0.36 a 14.2540.44 a 12.27£0.51 b 0.001
pH 45 min 5.794+0.04 b 5.87+0.04 a 5.834+0.04 ab 0.109
#74]] 1 /kg Shear force 24 h 5.01+£0.19 a 3.43+0.25 b 4.15+0. 33 ab 0.002
KB/ % Drip loss 24 h 2.96+0.11 a 2.56+0.10 b 2.7940.07 b <0.001
3 8 mg/kg Hi7K -, X P PG H) TR LR R E
‘ -l’b it R 1
AT T U0 TR RIS A BB PR AR . /N HE AR A 5
3.1 ARHMETEABAEAENETRBEK KRB LA AKP CHl P 5 B2 i) 1% 7 1R B 4 & 2
4 BE B9 %2 RAEHR - 22~42 H BB Bk XY H A 8 K F- 43 9

NRC(1994) %+ A XS 8k il 5 B Al A9 4 7
58 80.8.60,40.,0.15.0. 35 mg/kg, H T & fh
FVAE TG 20 M 00 22 0] B3P RS 5 1 380 TR XS 1 R
TS A 2 A W oY e L 3 4R
oM K SF AT DL W B B XS AR K Pk R
10. 80 mg/kg Hil/KF-Al LU 2 H#EE 1~21 H &8P
G A K PERE M S E KA. bt A bt hg.
13. 38 mg/kg AT LA 25 42 &5 L7 CuZn-SOD i 4 ;
6.85~10. 85 mg/kg i /K VAl LA gk 3 22~42 H i
BEP IR A XS A R AR DL AR K R R R IF IE CuZn-
SODGH 4 1k ¥ I Ak i) 0% M 4 4K 4 . 181 09 43 #7 45
43~63 H i #F) A XM T B4y oA 19, 94 A1
38. 34 mg/kg, DL L& R E T NRC #EHM

Jo 83 B 70 mg/ke. %% b NRC HE# 0
10 mg/ke HOKTF. B35S0 BRI RO 55 50
P KCHE B 5 7T 45 4 U A 121 F I
B ELKT 84. 5 /K WA 2 7 R
A B85 - 22~ 42 L i 4 0 o A
AP 64,5 ma/ ks BLA AR 097 43~ 63 11 it
35039 10 T BRI PR T 64,5 me/ke. BFIER
0. 60 /g F R 0 T 2 A2 A 2 K
B B g 5 NRC B 95 60 me/ke —
B T K A I R o b
0.30 mg/ke WHHEE T 1~21 F1 #3911 50 S0
B 4 A R P R o 35 8 %5 % BL LA B 4
FCPERESE AT 10T 43~ 63 F I 391 B A 65 2 6t
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0.186 mg/kg, AMFF IR LR AL R,
76 NRC #E7E &t (09 JEAlf 138 >4 45 v TR X 1) H rp 2K
i VRE B KO AR R 3 IR LR S R
(1~42 H#¥: 8,120 mg/kg; 1,12 mg/kg; %,
60 mg/kg; ¢, 120 mg/kg; fifi, 0. 30 mg/kg; filt,
0.35 mg/kg; 43 ~ 63 H #%: #. 120 mg/kg; 4.
12 mg/kg; 4. 90 mg/kg; %, 120 mg/kg; fiff,
0.30 mg/kg;Ml,0. 35 mg/kg), AJ D) i 3 45 &5 % 5
PR B AR K PR

FERE T 2R H S 4G o b, I 45 2R 2 Il
ISR o R i R TINE 7 QN = N T i s o )
16.96.166.66.46. 01,60. 26 mg/kg,1~21 H MK
A IRAF L2 H R R, X 2 A i 5T R )
IKE 4 (0. 4.5, 2,10, 0 mg/kg) &k (35. 0.77. 5,
120.0 mg/kg) .#F (55. 0,87.5,120. 0 mg/kg) FlifH
(72,91,110 mg/kg) %t 1~6 JAIE ZIK 25 I (AA A
X 1) A 77 M e R B T8 D) BB 1 R T L R A Lk VR BT
23514 10.0.,35.0,110. 0,87. 5 mg/kg i &5 fin & 41
B ARAT e R RCR . PV BE Y R IR W) K
#i(0,10,20,30 mg/kg), ¥k (0,50,100,200 mg/kg) ,
£¥(0.30.60.,120 mg/kg) Fl4f (0,40,80,160 mg/kg)
TN 20 A W52 AA RS H I R E R R
EAANIEREIN /IR 2O R (R EP S - A O SR §il)
FEREER., AT X TP A AR K MR R,
ARG B AR TR AR A G B AU BAE
M. 54 1ML.42 5403 % 1~63 HiIFHEPRA
AR ARIER A 3 X 1~21 B RAFGA
KM EH &M e, HEMME T4 2, MExEm
AN TR AL 52 PR XS AR K TR T BB R T B T R
[ AFFESS HARE R . et [6) Fds HeAE . 2 A #F 58
BT AR v gk A AN 2 400 R I A T A AR vk
T G A A W, A R
PUAEF 5 DR v e =2 0 BEL A9 42 A W iC A o
2 52 AL AR X 42k g W s L H e A 8 AR T g
AR E TR E R MBI T L MHE WSS
U DT A L R i W e aE B e W R R R
TE PRI XS e R T %) ] R B s 25 7 AR A ELE L AL AT
RE N A it B JE i & i A RS T g b R A0 M iG s
L R A R e R T R A R R AR 1 38 AR
MR-t RiREREBNEMIEA —E S
R RBOR AR LB = RIS H R E R TR A S
DI S DA

O A WF 57 3% B ) AR L Bk L BE LR & iR fE NRC

e i 2 2 % NRC 7 56 [ B, X 22~42 H %
AA ARG 72 B 36 5 FRE R T S R X
0~3 JAY 34k 18 AT H 3 5 O FERHE OREA LE BB
TR AP T R T YR R T
LA X RIXG 5% ) 1] 68 R DR XS A AR A B AR
A BT LU X Rl A R T R A
DEE,

3.2 [ARMEREABRAEAEXE P RIGEE

am 5T B % i

AL T R R TR N F R A
X 63 H 4 B P PR B A | A v i R e LR TR UL
FNERERA TR FEENABA 3 MM E TR
FHEHGMHE TH 1428 7l g i e, X 7
JEL s SEAE O TR XG A TR A TS ) (O A &R
W) I A 3 T A o ) R B S R 4 v i R I
LG 51 327 JC W 2 0 R L 8 4 =0 B UL B 431 R IR IS s
2, AT BB AR HHLE A B8 e 20 & 42 o 2 E B iR
P RE R R R R,

3.3 [ARHELZEAARAEAEXNETRNBA M
FHY %

TR T2 X A i BT A 4 FH 2 Bk 2 i SR Ik 5
XIBERET e B R TT LR AA 3G LN AR
Ui 5 £, B ARR IR UL o B 6 R0 BT 910 5, B AR B L R UL 7Y
TR B A R . S A DY R AR Ak
K-k 107 mg/kg B, PR JER UL 55 U1 7 W 2 BRI
BT 4 A0 B, 167, 66 mg/kg &F KT DL G 3
P 4~6 Hid AA RAF ARG EE, 1A
SEUOT L S B R AR R AT K BT LB R R AA A
X PR it JBT o 17T ) R T AR e O 2R 6] B PR R PR BT T
VEFH A DA 52 55 /0, S 50 F 5 3R B DR vh
VSN AT e = RS LR B A A e O L ek B SR R
PR i JBT o AR A5 B AL AR 4 A P B8 R PR JBE 1Y) ] R
G 75 7K P B AR AR A K SF- SR 0. 19 mg/kg. XK
HOUR A G 5T R U], R [8 K /9 4 (0,10, 20,
30 mg/kg) .8k (0,50,100, 200 mg/kg) . £ (0,30,
60.120 mg/kg) fl4f (0.40.80.160 mg/kg) A &
EW 8~21 d.22~42 d AA+ RGP & T, B
i VBR VRE R A TATE FH R e L LB TR T A R
PRI AT & 0 1) B Bl A B3 et o 3RO [R)
WG R EOM XS AR, A 1 AL 2
A 3 (B G W 2 0 1 M LA € | IR 7K
PRSIy, 3 7R S AR 45 R — 2



68 O A K R it

2020 4F 55 25 %

TEARE 50T 4 3 W E TR & (1~42
Hi# 26,120 mg/kg: 81,12 mg/kg; %60 mg/kg;
46,120 mg/kg; fifi, 0. 30 mg/kg; i, 0. 35 mg/kg;
43~63 H #: ¥, 120 mg/kg; i, 12mg/kg; 4.
90 mg/kg; #¥, 120 mg/kg; i, 0. 30 mg/kg; fill,
0. 35 mg/kg):

D5Y 1INRC H#77 K ) K2 2 ()7 7R g B i
B O A L AT A KRR P IS AR KPR RE

2) 540 1(NRC #E4£KF) A L, AT A 2ok 5 B
PR R I R
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