_ S —549—

398 . 19
17 . 9 I 2006 25 (4)
HPLC- APCI( +) MS/MS I 101-103.
2009 28 (8) :935-939. 20 .GB/T 21318—
18 .HPLC-APCI( +) MS/MS 2007 S .
J . 2007.

2007 26 (3) :385-388.

( 100021)
257.4 nm
0 ~500 wg/L 0. 999; 2 mg/kg; 6 mg/kgo
1 0657.31; R155.5 B :1004-8456(2011) 06-0549-04

Microwave digestion and GFAAS assay for the detection of aluminium in flour foods
Zhao Xin Ma Lan Zhou Shuang Yang Dajin
( National Institute for Nutrition and Food safety China CDC Beijing 100021  China)

Abstract: Objective Considering the disadvantages of complicated operation steps for spectrophotometry methods with
plenty of influencing factors and the high cost for ICP-MS an applicable determination method for aluminium in flour foods
was established by microwave digestion and GFAAS assay. Methods  After digested in microwave the sample was
introduced into GFAAS for analysis. The absorption resonance line at 257.4 nm of samples and standard series was
compared and the content of aluminium was measured quantitatively. Results  The absorbance of aluminium at 0 ~
500 wg/L was in good linear relation (r >0.999) ; The limit of detection was 2 mg/kg and the limit of quantification was
6 mg/kg. Conclusion The method of detecting aluminium in flour foods with microwave digestion and GFAAS detection is

fast simple and accurate.
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Table 2 Temperature programming of graphite furnace
() (s) (s)
° 1 110 10 20
2 130 10 30
3 1200 10 20
4 2400 0 4
N N 5 2500 1 5
1 2.1
1.1 4
309.3.308.2.394. 4 257.5 nm
° 4
; , 3.
( CEM-Mars5) ; o 3
; ( ) 100 Table 3 The linear range for aluminium detected at
pg/mlo different wavelength
1.2 ( nm) (pg/L)
100 pg/ml 0.50 ml 309.3 0~30
308.2 0 ~60
100 ml 5% (V/V) 394. 4 0 ~250
500 ng/ml. 257.5 0 ~ 600
1.3 4
0.3 ¢ 3~35ml 12:6:4: 1, 309. 3
Lo 3082 nm
% : 394.4  257.5 nm
5% o . .
° 257.5 nm
1 394.4 nm, N
Table 1 Program of microwave digestion
‘% 257.5 nm o
(W) (' min) (C) ( min) 29
600 10: 00 105 10: 00 ’
1200 10: 00 140 10: 00
1200 10: 00 170 10: 00 . .
1.4
200 pg/L
o 257.5 nm; 1.
0.7 nm; 25 mA; 20 wl; 1
0 2,
1.5
¥ (C, -C,)) xVxF x1000
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Figure 1  Affects of acid concentration on absorbance

in the detection of aluminium
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Table 4 Effect of different digestion methods on the results of quality control materials( mg/kg)
SRM1515 SRM1547 INCT-TLA
277 277 282 279 234 250 253 246 0.227% 0.220% 0.225% 0.224%
277 285 274 279 286 £9 297 305 281 294 249 £8 0.201% 0.206% 0.225% 0.211% 0.229% =0.028
331 338 334 334 284 292 284 287 0.213% 0.221% 0.217% 0.217%
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Figure 3 Absorption spectrum of aluminum with Mg( NO,) ,
2.5 as the matrix modifier
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Figure 2 Absorption spectrum of aluminum without Figure 4  Absorption spectrum of aluminum with NH,H, PO,

matrix modifier

as the matrix modifier
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Figure 5 Absorption spectrum of aluminum with Pd( NO,) ,

as the matrix modifier
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Figure 6  Aluminum standard curve
( IUPAC)
200 pg/L 100 pg/L 20
NN L0500 pe/l 4 : 5
2 000 pg/L (LOD) 6 pg/L; ( LOQ)
+10% 18 pg/Le
. 0.3 g. 50 ml
2.6 2 mg/kg ; 6 mg/kg
5
Table 5 Absorbance of reagent blanks

(n) (n) (n) ('n)

1 0.0011 6 -0.0002 11 0. 0008 16 -0.0003

2 0. 0004 7 0. 0002 12 0. 0006 17 0. 0001

3 0. 0006 8 0. 0002 13 0. 0002 18 0. 0005

4 0. 0008 9 0. 0004 14 —-0.0003 19 0. 0006

5 0. 0001 10 0. 0004 15 0. 0000 20 0. 0006
2.7

6,
6
Table 6 Comparison of the results of the same sample W
1996:167471.
determined by different methods( mg/kg)
J . 2008 25(3) :428-430.
38.3 36.9
89.9 93.4
253.0 250.0 I
277.0 294.0 2008 26( 1) :35-38.
M .
1991:90-94.

3

2004:264.



