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Characteristics of Arsenic Content in the Livestock Farms’ Surrounding

Environment in Shanghai Suburbs

XI Gong-fang'' >, ZHOU Shou-biao” , DING Hai-cheng'®, YAO Chun-xia', KONG Juan-juan’

(1. Institute for Agro-Product Quality Standards and Testing Technologies, Shanghai Academy of Agricultural Sciences, Shanghai
201403, China; 2. College of Environmental Science and Engineering, Anhui Normal University, Wuhu 241003, China; 3. College of
Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In the suburbs of Shanghai, selected five large farms and surface water, feed, soil and vegetable samples were collected,
and then total and inorganic arsenic were detected to survey the current arsenic level of the livestock farms in Shanghai suburban, as
well as the usage situation of organic arsenic as feed additives. The results showed that the total arsenic content in water samples ranged
from 0. 00 pg-L™" to 23.00 pg-L™", below the first standard of surface water quality (50 pg-L™") ; total arsenic in feed was among
0.40-12. 13 mg-kg ™", in which inorganic arsenic was 10. 0% -80. 0% ; total arsenic in spot-checking feed samples was 0. 16-21. 39
mg-kg ™" and inorganic arsenic was 0. 003-10. 67 mg-kg ™", and samples exceeding the limits of arsenic in feed accounted for 16. 7% ;
total arsenic content in soils ranged from 8. 08-18. 50 mg-kg ™', in which 22.2% samples were higher than the first standard of soil
environmental quality, and inorganic arsenic accounted for 44.2% -78. 9% of total arsenic; vegetables’ total arsenic was 0. 003-0. 093
mg-kg ™", not higher than the maximal residue limit of 0. 50 mg-kg ™" on the current national standard; there were some differences in
different parts of the same species vegetables on arsenic content: arsenic content in roots were higher than that in the aboveground part,
and the bioconcentration factors showed a significantly positive correlation with the arsenic content in vegetables and a negative
correlation with the arsenic content in rhizosphere.

Key words :farms; water; feed; soil; vegetable; arsenic content
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P 1ot T 5% I 11 b 3 UK IR BE TR A — b U
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Table 1 Total arsenic content in water/pg-1 !
' WAL A2 7t FATL eS|
1 0.32 9.59 A s 1. 12 0.61
2 0.10 9.91 10. 00 —b 4.45
3 — 19. 59 23.00 — 4.50
¥iH 0.21 13.03 11. 00 1.12 3.19
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P LA i R R RN T LRSI 25 1 (3% 2) 1T
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7R 1 HLIX FR5E 37 (0 FH 0 ek v i & 2 de e, 3
TCHLA 2 O T R A i b i s e RR
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Table 2

Total and inorganic arsenic concentrations

of feed samples

SR AT T AT HLIR AR N AE L T AR X SR
B RS O, AWFT A T BT 4 A X FRE
Y TR AR SRR (36 3) Tk S
FEANT 0.16 ~21.39 mg-kg ™' Z [0, %% I 518 3 10 F-
FIETE 0. 26 ~ 10. 68 mg-kg ™' 22 0], FATT. M X 558 %
gl v S B Sk e T A DX 7 W DX A X A
fi%; TCHLEH S FE7E 0. 003 ~ 10. 67 mg-kg ™' 2], & T
Ttk v S A B AR b o R S 7 BT A R RE Y
16.7% . B4 X REA ML 7 1R R
BLERMR RN 11, 5% , IR0 X F: 58 3 15 Rk

oL WEL G2 BV BT R RT3 2012 4 A
R ek 3087040 086 g W R AR 34 R R
g1 _
I I T v
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Table 3 Arsenic content of feed samples in Shanghai/mg-kg ~'
e HZR 41l FAYL 7= bt
JER JeALE R TeALE R FeALAp sy TR
1 0.35 0.33 8.33 1.55 1.16 0.43 0.43 0.17
2 5.17 4.82 4.40 0.73 21.39 10. 67 0.18 0.02
3 0.67 0.58 2.23 0.62 9.48 1. 16 0.16 0.003
M 2.06 1.91 4.99 0.97 10. 68 4.09 0.26 0.06

2.3 LigWRBIX SR L

P 398 Hp R K TG ML A G T &5 SR AT e (3R
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18. 50 mg-kg ™' Z 0], Hivh 22. 29% () 4 AR & Al
RO EZEMNE RN —BIrAE 15 mg-kg '
FEEP T AME T HIX; + 5 h TR A
AT 5.04 ~9.57 mg-kg " Z0a], (5 A AY L)
H44.2% ~78.9% . WSk FFE PV R
it B S AR AR, FOF 2l 8.51 mg-kg ™', MM %%

W5 i X - o Ay e AR G A, (R 15,13
mg-kg ™', B A B OF Y b S M & (9.2
mg-kg ') 50. 0% . IMPFEEN R ok AR
5% 245 58 % B it B 2 - 3 v i) S R JR, E A
ROAED R 1 ) N 3 J) i 4 R84+ M rh i
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H6 R ) A e g, JIERE e % e R X 4 g e
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Table 4 Total and inorganic arsenic concentrations in soils/mg-kg ~!
- AR 1 AR 2 Wt AT =]
- =X T sy IR g8 JCAILAH S TeAL sy TeHL
WX+ 16.78 7.42 13.55 8.71 14.01 8.89 8.55 5.18 8.08 5.67
(BN 11.18 7.76 10. 58 7.78 14. 66 9.00 — — 8.90 6.15
#ht 15.30 9.57 9.35 7.23 14.21 8.29 8.08 5.04 9.23 5.97
T+ 15.01 8.94 11. 14 8.22 18.50 8.63 — — 8.52 6.72
¥t 15.79 9.44 9.28 6.17 17.31 9.04 — — 14.10 8.81
M3+ 10. 07 6.81 12.09 8. 67 12. 09 7.74 8.91 5.74 10. 62 6.51
THE 14.02 8.32 11. 00 7. 80 15.13 8. 60 8.51 5.32 9.91 6. 64
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BRORRES T B E BRI (E S, AT
0.003 ~0.093 mg-kg ™' Z [A], A8 1 [ Z M A2 1) B
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HESE T B A M AE 0. 006 ~ 0. 044 mg-kg ™' Z
] 7R 1 M DB SR b Rl & R e, 0044

mg-kg ™', T HH 3 3 2 % i i () T Y (0. 001
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Table 5 Total arsenic content in vegetables/mg+kg ="
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