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Influence of determination methods on the content of inorganic arsenic in rice

Yue Bing, Liu Liping, Xie Ke, Pan Hao, Shang Xiaohong, Li Xiaowei, Zhao yunfeng, Wu Yongning

(Kay Laboratory of Food Safety Risk Assessment of Ministry of Health, China National Center for Food

Safety Risk Assessment, Beijing 100021, China)

Abstract . Objective To establish methods for the detection of inorganic arsenic in rice and rice-based foodstuff and
compare the results deviation of various extracting and/or instrumental process. Methods The extraction conditions for
inorganic arsenic extraction in rice were 0. 15 mol /L nitric acid or 0. 3 mol/L TFA; heat-assistant extraction 2 h, 95 C;
ultrasonic 2 h, 75 °C; microwave-assist 1 h , 90 °C. Then the extracts were separated by an anion exchange column
Hamilton PRP X-100 (250 mm x4.1 mm, 10 pm) and detected by ICP-MS and HG-AFS respectively. Results The
determination of inorganic arsenic of these two methods was good. The recoveries of spiked samples were 94. 8% ~111.7%
and 91.9% ~96.0% , and the relative standard deviations (RSD, n =6) were below 5. 8% . The results were satisfying
for control sample ( SRM1568a) and rice samples. Conclusion  The methods were simple, accurate and fast for the

determination of inorganic arsenic in rice and rice-based foodstuff. There was no significant statistic difference among the

results.
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Table 1  Gradient elution program in HPLC-AFS
NP WA (% )
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8 100 0
10 0 100
20 0 100
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2.1.2 HPLC-ICP-MS &5 AR R4k

W75 35 P BH B T BT AE T3 (AsB  AsC 25 IR AR AT
e, AREZ M o AT DL AL T U Bl AR e B % 14 A s
WeRE, I8 3 A pH (i AsB 5 As" As' [DMA |
MMA SZEIRELR MBS . AL OB A 2 s pH 9.2 ~
9.3 () 5 mmol/L #fig — & % + 10 mmol/L fif§ iR £ %5
W 1 ml/min, EREEE 50wl i LK 2,
2.2 PREU YR

ARSCHFFE T R R = 90 £ TR it TR 01 Tt T2 A AH [+
ST X A ) B BOBOCR bR E S 2 Wk S oK By
SRM 1568a, TEA[FMEEERRIEHCT , 3018 . W L 1R .



R AR AR

—240— CHINESE JOURNAL OF FOOD HYGIENE 2013 427 25 %455 3 )
‘2‘000 I 243 TRl AE SR Y T X0 Kby SRM 1568a 45 #E ¥) 51
Iiggg PEFT AR W 49 07 i, BRI E 6 IR, RSD ¥/ T
iy gooo 5% o XWIRTTIE I E A R LA SRR ILIE 3.
%% E13 10 R PRy i 1 45 R AR UE
3000 800.00
2
I88§ 700.00 y=0.9447x +0.2143
1 23 45 6 7 8 910 111213 14 R*=0.9988
t/min 5 600.00
=, 500.00 F
2 HPLC-ICP-MS i ji% 4] 5 40000}
Figure 2 Arsenic species spectrum of HPLC-ICP-MS 3 300.00
= 200,00
B 0 4 B 45 8 53 0 4 5126 ~73. 54,88, 30 ool
109. 47 .76.90 ~ 95. 05 Fi1 83.07 ~ 84. 12 pg/kg, Ky 0.00 : : : :

SRM 1568a 1] 2 % & &t 4 80 ~ 109 pg/kg, A It
0. 15 mol/ LAz F1 0.3 mol/L = 45 £, 2 45 Bk R #%
A CI =
2.3 {REUME MR

435I 0.15 mol/L fil§fR A1 0. 3 mol/L = £ R ik
A7 AR B R P AR ORI AR IR i B R B, Y A5 F A
Grmg R (3R 2) ik bR 2 S g E L

22 ORFETEHL O 3 A (pe/kg,x 25,0 =6)

Table 2 Comparation of different extractions of inorganic As

A Bh $2 H B A 4R H ol Uk %l B 2
K K5 SRM 1568:
Hony  90°C.h  75C.2h 59C.2h
0. 15 mol/L 7§ 93.71£2.71 92.77+1.18 95.121.87
0.3 mol/L =JiZ /R 94.44+3.01 92.78=1.78 95.25 +2.83
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Table 3 Recoveries of inorganic As in rice sample

extracted by HNO,

G AR bR WEM (2 £5) [ i (% )

.

100 162.88 +7.05 107.95 ~111.71
Kok 53.05 200  265.45 £8.79 98.82 ~104. 58
600  647.84 +18.79 98.71 ~99.55

100 193.65 +6.48 94.84 ~100. 70
95.88 200  321.25 +8.84 111.25 ~114. 11
600  705.99 £16.25 98.05 ~105. 32
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Table 4 Recoveries of inorganic As in rice sample

extracted by TFA

IR (pe/ke) Bl AR (% ) RSD(% )
50 96.0 5.6
500 91.9 5.8
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Figure 3 Correlation between ICP-MS and HG-AFS methodologies
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