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Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
JE#l Ingredients £ 1= Content 27K F- Nutrient levels® i Content
F K Corn 62.00 fRi4HE ME/(MJ/kg) 10.79
5k Soybean meal 23.00 HE H i CP 15.29
%k Wheat bran 2.00 i iR Lys 0.77
1% Limestone 8.00 FEH B Met 0.33
Wikt Premix" 5.00 4% Ca 3.49
41t Total 100. 00 B TP 0.43

D 1R R K BT T iR 45 it The premix provided the following per kg of the diet; VA 7 500 TU, VD, 2 500 IU, VE 25 mg,
VK, 2.5 mg,VB, 1.5 mg,VB, 4.5 mg, VB, 3 mg, VB, 0. 02 mg, fHfig niacin 25 mg, ik folic acid 1.1 mg,iZiRF5 calcium
pantothenate 8 mg, 44 Z biotin 0. 12 mg, 5 {1k AHHH choline chloride 400 mg,Cu 20 mg, Fe 90 mg,Mn 100 mg,Zn 90 mg, I

0.8 mg,Se 0.3 mg,

2 K1 (E . Nutrient levels were calculated values.

1.3 (AxEE

T 35 12 06 A T VL AR A T 4 T XS kAT
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FERTS T (5 4 R R IR 45 o (265 8 JH
KB FRARENGE 16 M(FELE 4 KO , T
ek P AN S K VAN 3 RGN s 3 3 1 e vt

Ji£, LA b 4RFRR H H " DET600 25 ST
1.4.3  HrafLsatn

I A, WA F B LE I 2 LR,
ASET 24 h T, A E A SO E R IDE , O A 42
%, A&,

I3 L UE R OBE BB AR Ak g
(T-SOD) & P 4+ bt H Bk it Ak ¥ i ( GSH-Px ) 1
P AL AU (CAT) W6 HE 9 % (MDA) 7 4
FLEBTEALRE ST (T-AOC) Ml 5 i 75 12077 & 5 1
TR AU A Y TR ST, O 4 HU ] A i AT
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1.5 #EE

RIS B R ] SPSS 17. 0 #1780 B 1 )7 224>
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Br,Duncan [Cik 4T 22 5 W EF R, D P<
0. 051F k22 5 b 35 Pk B b o, D 22 &5 R L P-4
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2 % R
2.1 {ARMETETEBEFEENIIT

H1¢ 2 a1, 76 8 JA A9 0 P, 5 % R 4 A
PO, AR 7= R S P R R A
BHE IO %255+ (P >0.05) ¢

2.2 (AT ENEBERRHUZIE

M3 A, SXFRAAH L, T, T, fil T, 4155
4 JAl ok BE Ay IR T 27.32% (17. 86% Fil
15.48% (P <0.05) [ T, 4145 4 J&5 12 & FE e ht
HRAAREAR T 17.33% (P <0.05) 4, Hax #5541
HE R BE S O A N R e R B A 5 0 IR 2%
AWE(P>0.05), 554 JAFIGE 8 J& & i 1F
Sap ol SRR AR iR gt DRy T N S (E 2 7 N )
2(P>0.05),

K2 ARERSRYEIGE R R
Table 2  Effects of arsenic contamination in feed on performance of laying hens

i H 24 5] Groups

Items %} #8 Control T, T, T,
FEHE K Laying rate/ % 67.29 £5.53 64.99 £3.33 67.32+1.76 62.19 £8.72
SE-14 75 Average egg weight/g 65.35+0.79 66.02 £2.10 66.55 £0.80 66.46 £1.25
-4 H R & & Average daily feed intake/g  115.09 £1.53 116.72 £1.50 117.65 =1.38 116.32 £2.78
#}3E [ Feed/egg ratio 1.75+0.05 1.77 £0.06 1.77+£0.03 1.75+0.06

RIFT R B AR AR ING TR R OR 2253 .3 (P <0.05) MR i P R R R 27 A (P>0.05) o T

In the same row, values with different small letter superscripts mean significant difference (P <0.05) , while with the same

or no letter superscripts mean no significant difference ( P >0.05). The same as below.

R3 ARMTRMEBERR

5851

Table 3 Effects of arsenic contamination in feed on egg quality of laying hens

1 H i ] AL Groups

Items Time/week %R Control T, T, T,
R 4 7.714 £0. 862" 6.929 £1.633®  7.200+1.354"  6.377%1.617°
Albumen height/mm 8 7.688 £0.270 6.700 £0.918 6.978 £1.512 7.675 =0.903
EEPEIE 4 8.000 =0.845 7.867 £0.915 7.750 0. 683 7.750 £0. 856
Yolk color score 8 8.100 =0.738 8.000 +0.817 7.800 =0. 632 7.556 0. 882
LA 5 X A 4 84.35 +8.30 78.66 £15. 19 82.86 +11.01 78.57 £13.09
Haugh unit 8 83.82 +5.03 78.56 +6.08 79.73 +£10. 89 83.63 +4.99
TR 4 4.469 £0.972* 3.248 £1.229" 3.671 £0.731° 3.777 £0. 775"
Eggshell strength/ ( kgf) 8 3.849 +1.608 3.499 +1.286 3.305 +0. 841 3.300 +1.279
5 L 4 0.396 =0. 030 0.373 0. 026 0.375 +0.032 0.383 +0.035
Eggshell thickness/mm 8 0.402 0. 022 0.401 +0. 037 0.394 +0. 050 0.415 +0. 023

2.3 {ARMETEMEBMERSNIEREE N
mF4mHL BT, AiEHmESE D ENKT
YHEAH (P <0.05) 4, % 4[] T-SOD, GSH-Px |

CAT {if 1, T-AOC I MDA & & 22 5 ¥ A I %

(P>0.05),{H T-SOD ,GSH-Px &% 14: #1 T-AOC £
B e R m i T AR AT Y G A i MDA 5
A i AR r e B T i R
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Table 4 Effects of arsenic contamination in feed on antioxidant indices in serum of laying hens
tH 2H %] Groups
Items I8 Control T, T, T,
HPiAfLEE Sy T-AOC/(U/mL) 5.483+1.683  5.128+0.610  5.106 £0.995 4.795 +1.354
B A ALY B AL T-SOD/(U/mL) 69.29 £5.45 69.27 £2.96 66.36 £2.53 65.66 £2.44
2 H R E k¥ GSH-Px/(U/L) 24 463.6 £970.3 23 737.0 £559.7 23 198.5 +468. 6 23 395.3 +£930.8
W EAL A CAT/(U/mL) 4.773 £0.442 4.030 £0.871 4.376 £0.814 3.972 £1.331
N [ MDA/ (nmol/mL) 4.820 0. 446 4.972 £0.805 4.984 +1.237 5.006 £0. 500

Hi ke —SH/((umol/L)

601.2 +102. 7"

485.6 £89.4™  488.0 £69.5% 456.1 +125.4°

2.4
A

t 3% 5 WA, T, 41 T-SOD 3if 4 45 % B 4
B T 11.44% (P <0.05), T, fil T, 41 i Ik
MDA & 5 5% B A EE, 43 342 5 T 49. 86% F
52.86% (P <0.05) . £ iR 41 iF I GSH-Px 3%

TR LA 75 e 3o 2R VG B AE A0 B S AL R AREY

x5

R T R B G R REAN S

PR R, HEFARE(P>0.05),

T,.T, 1 T, 415 i T-SOD i ¥ 43 5 ¢ f B
AL T 17. 26% . 12. 98% F1 11. 73% (P <
0.05), T, Fl T, Z1'& E GSH-Px i 14 43 1) Lo XJ Bt
AL T 16.49% F19.10% (P <0.05) , &4
Il MDA 25 AREH(P>0.05),

mEANLIEIR

sbA

Table 5 Effects of arsenic contamination in feed on antioxidant indices in liver and kidney of laying hens

5 H 2[1 5! Groups

Items % I8 Control T, T, T,

HFRE Liver

A ALY AL RS T-SOD/ (U/mg) 109.64 £7.85% 112.26 #7.12°  107.63 +10.06® 97.10 £6.11°
A H Rk E AL Y GSH-Px/(U/g) 62.99 £11.06  56.72 +7.67 53.47£7.71 59.27 £4.57

N . MDA/ (nmol/mg) 4.888 +1.573°

"Bt Kidney

MAB ALY L T-SOD/ (U/mg) 76.44 +3.17°
B MeH kT E AL i GSH-Px/(U/g) 41.67 £2.84°
A —#t MDA/ (nmol/mg) 5.024 £1.390

5.684 £1.553" 7.325+1.840" 7.472 1. 469"

63.25 +£6.52° 66.52 +5.43° 67.47 £3.96°
34.80 +2.10° 39.05 £2.05™ 37.89 £0. 84"
6.243 £1.580  6.234 £0. 784 6.661 +1.447

3 3
3.1 (RS R EE A AN
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Arsenic Contamination in Feed Affects Performance, Egg Quality and
Antioxidant Capacity of Laying Hens

JIANG Yuanjing YUAN Chao SONG Huahui ZOU Xiaoting *

( Key Laboratory of Animal Nutrition and Feed Science of Ministry of Agriculture, Feed Science Institute ,
Zhejiang University, Hangzhou 310058, China)

Abstract; This experiment was conducted to study the effects of arsenic contamination in feed on performance,
egg quality and antioxidant capacity of laying hens. Three hundred and twenty 56-week-old ‘ Jinghong No. 1’
laying hens with the similar performance were randomly allocated to 4 groups with 4 replicates per group and
20 layers per replicate. The control group was fed a basal diet and experimental groups ( groups T,, T, and
T,) were fed the basal diets supplemented with 17, 34 and 51 mg/kg arsenic, respectively. The experiment
lasted for 8 weeks. The results showed as follows; 1) there were no significant differences in laying rate,
average egg weight, average daily feed intake and feed/egg ratio among all groups (P >0.05). 2) Compared
with the control group, the eggshell strength in the groups T,, T, and T, was decreased by 27.32% , 17.86%
and 15.48% at week 4, respectivly (P <0.05), and the albumen height in the T, group was decreased by
17.33% at week 4 (P <0.05). Arsenic contamination has a tendency to reduce yolk color at weeks 4 and 8
(P>0.05). 3) The serum hydrosulfuryl content in T, group was significantly lower than that in the control
group (P <0.05). 4) Compared with the control group, the liver superoxide dismutase ( SOD) activity in
group T, was significantly decreased ( P <0.05), and the liver malondialehyde content in groups T, and T,
was significantly increased ( P <0.05) ; the kidney SOD activity in groups T,, T, and T, was significantly de-
creased (P <0.05), and the kidney glutathione peroxidase activity in groups T, and T, was significantly de-
creased (P <0.05). These results indicate that arsenic contamination can reduce the egg quality, induce the
lipid peroxidation, and reduce the antioxidant capacity of laying hens. [ Chinese Journal of Animal Nutrition ,
2013, 25(11) ;:2720-2726 ]
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