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Studies on the speciation analysis of As in poultry excreta after being fed with
roxarsone and its photodegradation

CHEN Chao, YAN Chu, ZHUO Jiazhen, ZENG Jing, CHEN Zhangliu,SUN Yongxue
(College of Veterinary Medicine,South China Agricultural University/National Laboratory of Safety Evaluation
of Veterinary Drugs, Guangzhou 510642, China)

Abstract ; [ Objective ] This experiment was conducted to study the excretion of roxarsone in poultry after
being fed with roxarsone and its toxicity to the environment. [ Method] Thirty yellow plumage meat chick-
ens were fed with poultry feed containing roxarsone 50 mg/kg. The feeding trial lasted for 10 days. The
excreta were collected at 12 to 240 h after administration and a 5 d withdrawl period. The total arsenic,
As(Il ), As (V) in excreta were analyzed by microwave digestion-atomic fluorescence spectrometry
(AFS) method and the roxarsone was analyzed by HPLC. Photo degradation of roxarsone in poultry ex-
creta was evaluated. [ Result and conclusion] The excreted amount of roxarsone reached a steady-state
concentration at 108 h after administration ( the range of roxarsone concentration was 31.62 — 35. 87
mg/kg; the range of total arsenic concentration was 16. 75 —21. 48 mg/kg). Roxarsone was undetectable
in poultry excreta at 120 h after withdrawal, and the total arsenic was down to 3. 89 mg/kg. The quantity
of As(Ill) and As( V) slightly fluctuated and the peaks were 0.38 and 1. 81 mg/kg correspondingly.

There was a significant effect of light on the degradation of roxarsone. The results indicated that most of

RS EHE:2013-02-21  fh2% M ARE i :2013-11-07

o5 B AR E - http ; // www. enki. net/kems/detail/44. 1110. S. 20131107. 1500. 003. html

EER/N % #(1985—), 5B, M LA % A, E-mail ; jingji @ stu. scau. edu. cn; B3 4E & FhRK 3 (1969—) , B, #4%, ¥+,
E-mail : sunyx@ scau. edu. cn

EEWB: B 58 A5 54 (31172368) ;)7 £ 4 A &A% £ 4 (52011010001090)

http://xuebao.scau.edu.cn



18 CE SO AN N

5535 &

roxarsone was not absorbable and can quickly be eliminated with no change. The degradation rate of rox-

arsone can increase the effect of photolysis.
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ST R A 0.5 ~ 100 pg /L yEREINZME R
4f(r>0.999) KR (LOD) 25 0. 08 pg /L. z5
X HE Sy v S S S 2 L e 99,47 % ~
103.03% A BN 1. 50% ~ 4. TA% ;25 F1 3G HE
Py i a0 I ) S 24 [mllscR R 75. 82% ~79. 36% ,
RN 2.88% ~ 4. 57% ; 3 HE M Py TCHL As
(V)HLOD #0.209 3 pe/L, oKL As( 1) 4 LOD Ky
0.084 2 pg/L, XGHEHE b As CI) #8004 ~F- 25 [B1
% 95.49% ~ 99.77% , A F ZE K 1.9% ~
2.52% 3 As (V) U S0 By - 25 [l Ui 58y 94.23% ~
100. 18% , A8 F 240} 0.96% ~3.54% .
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25 EDE R TP RS & s VDI R 25, 45 2 fa

2.1

55 12 /NEFHEEY T s VDI BT 340K 3. 72 me/kg,
PSS BT, 108 h i i 30 mg/kg, ML S
B2 AR FT Y BT 3 7 31. 62 ~35. 87 mg/kg ji [
7,228 h ik S E (35. 87 mg/ke) , 252555 108 /)N
IF, 3% e Y I m () = m (EVR) 1R 47.56% ~
54. 66% Z[] , P W1 5 0 I U8 2 0 HE 9 b 1
FEMILA ; BB A2 Ak a5 S5 AR, 45 2551 D
5 B T 2 EICH 1. 82 mg/kg, 45 24 i Bl [R] 3 K
AR, 55 108 /A S A A R A (i 434k 16,75 ~
21.48 mg/kg) , &5 228 /AT k14 (R4 ECH 21. 48
mg/kg) 5 25 [ A HE T 4 v 35 AT A T 2] As (V) AN
As(T) |, Jit 53545350 4 0. 88 F1 0. 25 mg/kg, 452
ST & o e AL 23 043 5 A 1. 81 0. 38 mg/kg,
As(V) 5 a7 8.03% ~ 17.47% , As ( 1) WAL &
1.66% ~4.51% . As( 1) ZRALANBH ., A EE AR 45 24T
WA, T As (V) IZARAR AR XS B2, iR SRR A B T
OIS 2 5 (R 1).
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Tab.1 The average mass fraction of speciation of As in poultry excreta after being fed with roxarsone mg - kg™
t/h Rl AL As(V) As(1IID) HAbIE A5 0>
0 — 1.82 +£0.64 0.88 +0.12 0.25 +0.26 0.68 +£0.52
12 3.72 +£0.38 5.86 +0.47 1.02 +£0.46 0.26 £0.34 3.23 £0.66
24 10.19 +0.57 6.84 +0.21 0.98 +0.37 0.29 £0.61 2.67 £0.17
36 15.50 £1.07 9.56 £0.92 1.15+£0.28 0.29 +£0.58 3.70 £0.47
48 16.61 +2.65 9.88 +£0.58 1.27 £0.55 0.33 £1.06 3.55+0.70
60 19.72 +1.54 11.52 +1.55 1.50 +1.46 0.34 +0.99 4.06 +0.82
72 20.90 £1.80 11.94 £2.22 1.46 £1.36 0.33 £0.67 4.20+0.24
84 24.63 £0.59 13.83+£1.73 1.53£2.53 0.29 £2.05 4.99 £0.28
96 27.59 £3.48 15.06 +1.48 1.50 +1.06 0.37 +1.57 5.33£0.64
108 31.62+1.83 18.91 £0.27 1.64£1.74 0.32 £0.66 7.95 £1.46
120 32.01 £0.78 18.56 +1.36 1.58 £2.48 0.33 +0.80 7.53 +£0.63
132 34.86 £0.99 20.14 £1.54 1.62 £0.76 0.38 £1.59 8.21 +£0.43
144 32.15+1.52 16.75 +2.32 1.44 +£0.40 0.31 +£1.37 5.85+1.32
156 33.48 £2.74 18.77 £0.87 1.59 £2.33 0.31+£2.25 7.33£1.74
168 34.26 +1.63 19.02 £1.73 1.68 £1.94 0.36 £0.72 7.22 £0.68
180 35.06 £0.48 20.06 +2.80 1.76 £1.55 0.34 +0.38 7.97 £0.24
192 33.12+1.94 18.87 +1.19 1.78 £2.63 0.36 +1.29 7.29 +£2.45
204 33.52+2.44 19.43 £0.38 1.64 £1.47 0.37 £2.46 7.87£1.90
216 33.38 £1.06 19.15 +1.57 1.75 +£0.99 0.36 +0.37 6.38 +£0.86
228 35.87 £0.57 21.48 +1.49 1.81 £1.28 0.38 £1.66 9.08 +1.57
240 33.85+1.21 19.64 +0.37 1.71 £1.05 0.38 £0.16 7.91 £0.62

1) R P AP HME £ 47 £ 0 =3052)w( AT A50) =w( &Ab) —28.48% xw(E M) —wlAs(V) ] —w[ As(1D) ].
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The elimination curve of total arsenic and roxarson in poultry excreta after withdrawal time

HAs(V) &R WG R 4. 78 A5 2. 74
B, 2 R I HL 7R R — R AR A R, As (V) &
O R T As (). 6 B2 Rk O 43 360 1 )5, As
(V) BT 3 KO I 73591 4 6. 23 H12. 87 mg/kg ;5 As
(1) J5ede 73 20 im0 531 > 0. 70 110. 55 mg/kg. 45
SRR TG CEOEIR , XS HE Y A7 S e %
SEVP IR W it A LA, FL b DA RE B/ 1Y
As(V) a2, WL 5, JOHLE i) & Bl g2
B TR]E— 38N, A% 20 I8P e B
S TOUD I R S A5 R TR L3R 2.

®2 RBASEAAGHSHEY P ERSHOTEHRES K

Tab.2 The average mass fraction of speciation of As in poultry excreta in light and dark groups mg/kg

o WL B Rt As(V) Rt AsCI) LA
i ne A Bt o Bt o Bt o Bt

0 23.07£2.35 23.07+2.35 14.16£2.58 14.16+2.58 1.65£0.50 1.65+0.50 0.34£1.34 0.34+1.34 5.6120.66 5.61+0.66
1 18.76 £1.87 21.19£2.72 13.94+3.27 13.93+2.05 2.63+0.74 1.87£0.88 0.37+0.33 0.350.56 5.60+0.32 5.69+0.43
2 14.54£0.75 19.76+1.38 13.76+0.51 13.85+0.77 3.63+0.11 1.95+0.45 0.49£0.57 0.39+0.71 5.51£0.67 5.71+0.82
3 10.67 +1.48 17.2420.69 13.62+0.67 13.77+1.44 4.48+1.32 2.22:1.48 0.54:0.24 0.43:0.37 5.56£0.20 5.81+0.75
4 7.39+£0.64 15.35+0.54 13.41£1.90 13.63+2.08 4.50£0.95 2.63+1.70 0.63+0.36 0.49+0.89 5.68+0.86 5.85+0.34
5 5.83+0.81 13.34+2.57 13.32+1.32 13.54+0.94 5.42+2.42 2.97+1.96 0.69+1.04 0.52+2.05 5.55+1.04 5.89+1.58
6 4.68+£0.65 11.67+1.40 13.23+0.58 13.49+0.69 6.02+1.54 3.36£2.53 0.76+1.41 0.57+1.07 5.12+£1.63 5.82£1.72
7 3.43£1.03  9.05£0.52 13.06+0.63 13.36£0.37 6.50+2.33 3.57+1.04 0.82+0.96 0.66+0.60 4.77+0.58 6.16+0.60
8 2.41£0.27 7.62£1.24 12.94+0.28 13.28+3.52 6.91+1.96 3.85%1.62 0.90+0.46 0.72+0.78 4.44:0.33 6.20£0.79
9 1.08£0.95 6.56+0.58 12.87+1.54 13.24+2.19 7.38+0.64 4.1620.47 0.95:0.58 0.79+0.88 4.24+0.29 6.04£0.51
10 — 5.73+0.49 12.85+1.81 13.19+0.62 7.88+2.35 4.52:1.72 1.041.77 0.89£0.51 3.93:0.47 5.78+£0.75

1) &b B8 A T3 E £ A7E £ 0 =3052) w( AT A5F) =w( &A) -28.48% xw(E L) —w[As(V) ] —w[ As(1D) ].

X EHE L AN BE G 14 3% S0 v i O] A2 AL 3 it
TG WA A — 3 ST C, = Coe ™ R
HZE Bl R PEAT F AT, A R (F > Fy s ).
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Wi 45 XSRS S YIS HEEY) h As AT 250 SOGRE TS 21

3 itig

3.1 XGHE Y s B RS RO HE M HE

WEFER BT, VE R iRHas ) 4 v s v Il s
PR A 75 6 5 Ml A RSO, R 2 BRI TR L
PG, EZE L2 I8 Bl S DR AE A A i A R
TR L= 3 A DN N = N A e
KA T KA SR B O st T X TR
A BRI AL L SR A & derh
A TR B R A R B R SR HE I A v e T
B 51k 0. 30 ~65.4.0. 01 ~19. 6 mg/kg. Garbari-
no 25 IR, TR NG 42 d AR K A R E R
FIE G T s U0 e, o) i) PR S5 HE Y 150 mg
Wb I, XS 3 5 RE A R R ARG I 3] 10 ~ S0
mg/kgHIRH (DL As 1), W2R — IR 5 fE4F 77 91
2 ALPING R 2 B ) FR SRR 8 v DL B A

A U T IRAE S PR N A WO B, AR
R R B T VD AR RS 14 P 1 25 3 2 R B
AR Tz, I R, TN IR 45 25 05, WU
B TE 4 A ) 3 4. Hancock 2517 ) 5
Tl 50 mg/ kg ¥ 5 U0 I G 28 HEME Y b S o
I3EGK 27 mg/ kg, TN B2 8 26 Y i i 0 O
# 2 mg/kg. TERFFEHRM ) A [RIHE 2850 B HOX 4 48
I H A A 2SR 55400 J7 T , Jackson 261 ] 3 Ffi (i
JIVES S 6 B ALYy [ 3 5w VI (4 — ZIHEIR IR | As
(V) AsCIL) | FP L PR A FBE A R R ], A6 DU
T SOV S I & S OB AR, K B v
JEIE 254 o 246 K S, i A 5 () W LRI | As
(V) LR T35 2 31 f 0. Jackson 2512 347 1%
HEE 3 LX) 40 ASFERE i R A RIE S, 45
50% KR LIS SO b 3 T 73 Ah 50% W EE Dy As
(V) ABA A A [F] ) 48 . 7R3 % 5 70 B HE IR
AT, F B LB, R 2 BN i v
TP 25 .50 1 100 mg/kg, fa]ME 1 d JE45: 245, %500 25
mg/ kg TE1A J5 36 h FEAH i 3 vE U IHOOX B, O
12. 31 mg/kg, %5150 F1 100 mg/kg 1R 5 48 h 3K
B, o300 22.5 1 34.8 mg/kg, Z J5 AR 2
RS AU IR BE 23 I AE 72,108 (132 h I £ 41 3
R RIS H Y s V.

AR AE A ], X8 25 2505 12 h B I i
o I SR VDI B BE S T, % 108 h A
PR AT (B 31,62 ~ 35.87 mg/kg, & fif
16.75 ~21. 48 mg/kg) , 2% I [A] i 38 5o V0 I oLy Gt 4
1] 47.56% ~54. 66% . L1 B ¥ 5 0 I 7E XS 44 P i
WAR > A HE R, B 2 DU HE A5,

A/t B A LTSI 28, A A JC AL 4, DA
As(V) JEZ  BEERGR As (1) L0, As (V) F As
(D) w23 0o T 1. 81 1 0. 38 mg/kg. &5
UD ISR HE T T A 24 ) B R R S A DT B
55 120 /NI 58 ke AN B 8 2, 8 Uk 3% 25 78
PR B B RS R e . R0 45 L rh s e v i
HEMS E] L Rice 251 138 10 B 40 46, ] AE L i ARt
WA 25U e, B AR T Rice 251 (9 5 {4k
TEFIER TR AR B T 1545 55 45 [ Ahsck' ' s
RECHAF , B W] R 8 T8 B 1% HPLC F1 AFS Il &
J5 AT LU T PR A LM 5 5 &8 2 A HE 5 7
TR
3.2 IBHEM ) T SRR A0S e PR A S PR AR A 1
KT e V0 I TR R v i B A A S 5 e
K, B A A D2 5 3847 1 A G BF 5. Bednar
SELSURRSE T X 2% TP I AE pH g 4 ~ 8 FREE
RGO, 5 th 2 50% 259)7E pH =4 BHOGRE %
JEAPERER , B R BE pH IR EE P AH IR ER 5 R KA
BLA VR Bt v 4 o, IR B 17O Ak 2% O X RE
R VAt 2 A AR A RSO 1 AR B P AT Y e R B
[Fi] s L 0 4 1 e £ 0y 1 3 e R % K ik 0 1 i 1
5 & & AR s A7 A b 3807 0/ BHEC R,
Garbarino 25" B4t % BU, X838 vh & K s 80m , m] i
PRI ST U LA R R R ER. 53 O Connor 251 M 3%
AR AR A I 3 10. 7 ~ 130. 0 mg/kg B & A, 45
U SE VDA AT i A SRS TR S g S v
OB E R A AT T, T R B ERE IR 25 °C e
JERDE AT T & S Vb IR le ek , B A2 A A
B ZERN IR B 0 0k 50 me/kg RYZR1ET 4800 7
d B RS B S Ps  VD I  BE A B2 40531 11, 63%
F1 21, 18% . [F]HH, DGR AR 2 A~ 5 21 22 [A) T I
FMZEF(P>0.05). &G BT %
B S VD e 0 3 rp Y R A 52 30 40 AR ) IR
FE R A LT RO AR AR TR R 2R s .
— &SRB SR B Y T AN A KR R 2 X
SV IR e g A W ) AR R A, S RO - 48 v i
SOV R SR AU — RE AR A D, TP 3 2% F
FERWL & v VD I AE 3 b i R 32 25 0m 3 R )
VEFI5E L, HEUR I BRI 5 U0 I %) e gV .
ARG HEE T AE 25 CHaR W 75% %0 F,
DX T B R Ty 3 B v I A R M S AT 2
T S A S0 45 SRR W], 1 SE VD I AE O B ARG 4%
PFTFBIARE , h— ol 3250 B TR, G R A N
WG RIS 0030y 2. 21 4. 74 d 53 A
BCTCHLE, A3 19 As (V) (As (TIT) 57 & 53§03 b
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