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a‘r‘asi E:BM ASEH TERIOMNIRD PRGN Tk, FiE AR RHEMEE BLHBE T R
EOANABERALHE, NEALH R ERTELLEENZ LS P EAG A ET, R &4 . % % (GBW 10023-
GSB-14) . X % (GBW 10010) . % 1 (GBW 10018) F & bkl & % Ahah 25 R 4 3. 18 £0.052.27. 01 = 0. 063.0. 104 +
0.002.0. 115 0. 004 mg/kg 3 £ A FEE B, mir @K FE 4 93.7% ~98.5% ,RSD<2.31% ;B K iz 2 45 % A
3.12 £0.041.26.93 0. 072.0. 103 £0.003.0. 112 0. 003 mg/kg ¥ £ A F A E , mAF ek & % 89.2% ~97.5% ,
RSD<1.92% ; #k B ik e o Ao B 09 M Z 25 R A 1.74 £0.032.15.40 £0. 096 mg/kg R 2 A # 1t 60% ,
12k K& A8 B M Z 4E A 0.102 +0.001.0.114 +0.005 mg/kg £ A F R E, mic @K% H 96.3% ~97.5% ,
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The comparison of 3 pretreatment methods for total arsenic determination
by with atomic fluorescence spectrometry in food
AN Jian-bo, SHEN Ne-min, ZHANG Yi-wei, ZHAO Gui-peng, LIU Rui-xiao, HAN Bei
(Xi’an Center for Disease Control and Prevention, Shaanxi Xi’an 710054, China)

Abstract . Objective To establish an accurate, reliable and stable method for determination of total arsenic in food.
Methods Fish, seaweed ( GBW 10023-GSB-14) , rice (GBW 10010) and chicken ( GBW 10018) were selected as food
samples, which were pretreated by wet digestion, microwave digestion and dry ashing respectively, and determined by
hydride generation atomic fluorescence spectrometry. Results The total arsenic results of dry ashing were 3. 18 £0. 052,
27.01 £0.063, 0.104 £0.002 and 0. 115 +0. 004 mg/kg which were in the range of reference values. The recovery rates
were 93.7% 98.5% , and the RSD was below 2. 31% . The results of wet digestion were 3. 12 +0. 041, 26.93 £0.072,
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0.103 0. 003 and 0. 112 £0. 003 mg/kg which were in the reference range. The recovery rates were 89. 2% -97. 5% , and

the RSD was below 1.92% . The results of fish and seaweed with microwave digestion were 1.74 +0.032 and 15.40 =

0.096 mg/kg, which were less than 60% of the reference value, but the results of rice and chicken were 0. 102 £0. 001,

0. 114 £0. 005 mg/kg, both in the reference range. The recovery rates were 96.3% -97.5% ,

and the RSD was below

2.51% . Wet digestion could be applied to most of the food samples for its flexibility in digestion temperature, time, type

and dosage of acid. Microwave digestion consumed less time but large amount of acid, which could be applied to the

relatively simple samples. Dry ashing method was suitable for samples of high volatile temperature, high oil content and

complex arsenic structure because of its time-consuming. Conclusion Wet digestion and dry ashing could be applied as

the pre-treatment of most food samples. Microwave digestion method has its limitations, only suitable for samples of arsenic

with relatively simple morphology.

Key words: Atomic fluorescence spectrometry; wet digestion; microwave digestion; dry ashing; food; total arsenic;

food contaminant
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UK I AR 15 9 2.0 ml, FH 4l K & & 2 %% IR,
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6 mol/LALTR 10. 0 ml DL v 148 Ak 56 I 35 il Ik 4oy, %
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R Al 8 25 B2 5 RS FR 0,
1.2.2 fUsS&M(ERD)
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2.1 Jrik A R 4k v AN e

A H BRI 5 4 AN i 45 A R 2 i O ik
PSR A2 (1 11 IR, RA 3 A525 AR UE 22 B3 LABR 1fE
M2 w219 2 kRt R 0.048 /L, JH 0.6
mol/L £k PR %5 Wk #is & o A #fE 82 FH W, 0.00.5. 00,
10. 00 ,20. 00 ,30. 00 ,40. 00 ,50. 00 pg/L (¥ 47 # &
5|, 2 PEVE I 0 ~50. 00 weg/L, M EFE % r=0.999 7,
Ml )5 #E y = 144. 8641x + 16. 4988, %f 10. 00 pg/L

#1 RETIOMNERSH

Table 1 ~ Main parameters of atomic fluorescence spectrometer
83 SR

S A 38 B R /Y 280

it 250 BB AT B/ mA 60

Al BB AR/ mA 30

JEF Al A iR/ °C 200

JEF AL 4% 5 B/ mm 8

#HA W/ (ml/min) 400

Ft il S &/ (ml/min) 800

HEREAAF/ml 1.0

HUESwIRES P vfE it 2% 72

(E3 I WA T AR

B )/ 7

FEIR I [/ 0.5
BRI FE S 11 VIS, 1 0 L 28 O 5
H1.29% |

2.2 A IE M2 AUAS ] T Ak 375k A A ) A PR

BRI 100 pg/L, FiT 0.6 mol/L 4 i %
VB & 0.00,2.00,4.00,8.00,12.00, 16. 00,
20.00 wg/L (45 1 R 510 045 ff i A o il £k 1n0 05
J7 8 B M e R4 AR y = 131.3332x — 13,0523,
r=0.999 9, FEAHIR G0 N W R RS IE il 2k
ORARRE SR S TR AR SO T L T Kk
TEHEATRE ST AR B, A ALY R A R OO 1 i
I 7 S A At B 43591 0..01.,0. 01,0 02 mg/kg.
2.3 3 PP Ak BRI S A 45 SR X

XA Ry G PR R OK R | 58 3 R 4 i i T
fift O T A T A R AT R S AT AR 3, A A
M RPN G T A A TR A, DAY A R
SR RN Ty BT it B R L3 2,
2.4 3 Fof i Ak B A A 0 A [l i S R RG
W

X HUBY G PR R OK B 43 ) R AT 0 R L
TE L5 L AR 1] R A XA O 225 D3R 3

F2 AP 3 Ah T AL I Y S5 R L ER (2 £ s, mg/ke)
Table 2 Comparison of 3 pretreatment methods for determining total arsenic in food
Sl E (E

PR 2 B 2 F Rk PR Fi "
11 45 3.120 £0. 041 1.740 +0. 032 3.180 +0. 052 3.030 +0. 282 2 187. 66 <0.01
KAy 0.103 +0. 003 0.102 £0. 001 0. 104 +0. 002 0.102 £0.008 1.44 0.267
pERE 0.112 £0. 003 0.114 £0. 005 0.115 £0. 004 0.109 £0.013 0.737 0. 495
55k 26.93 £0.072 15.40 £0. 096 27.01 £0. 063 27 £6 43 536 <0.01
23 b S 3 AN Ak B I Y IR R ARG B (& s)
Table 3 Recovery and precision of determining total arsenic by 3 pretreatment methods in food
. AJEAE/ (mg/kg) I 5E {8/ (mg/kg) Inl s R/ % RSD/ %

PR ?ngi Mk 1}%& JF?}_( TAES M(& jF?‘T( ok 1,%0}( JF?‘T( vk 1,%{”& JF:m

S foi % (47 P (a7 wo e
i Ay 1.0 3.12 1.74 3.18 4.01 0. 060 2.580 £0.070 4.120 £0. 043 89.2 84.3 93.7 1.49 2.71 1.02
KK Ay 0.1 0.103 0.102 0.104 0.199 +£0.004 0.200 +0. 004 0.202 £0. 005 96. 2 97.5 98.5 1.92 1.87 2.31
R Ay 0.1 0.112 0.114 0.115 0.210 +0.004 0.210 +0. 005 0.213 £0. 004 97.5 96. 3 97. 8 1. 88 2.51 1.89
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