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Application and discussion of the vacuum acid-driven system for heavy metal detection in foods
SUN Qiang, ZENG Jing, YANG Ai-lian, YU Shuang, HUANG Wei-dong, YANG Yun-fen, WU Li-jun

(Ezhou Center for Disease Control and Prevention ,

Abstract; Objective

traditional acid-driven with efficient vacuum acid-driven method for heavy metal detection.

7 typical categories were detected by graphite furnace atomic absorption method for lead,

nickel ,
between two acid-driven methods ,

Compared with traditional method,

traditional acid-driven and vacuum acid-driven method were applied. Results

and the RSD of vacuum acid-driven method was 0.04% -0.95% .

Hubei Ezhou 436099, China)

To improve the efficiency of digestion of the sample and explore the possibility to replace the

Methods

3 samples of

cadmium, copper, chromium and
There was no significant difference

Conclusion

the vacuum acid-driven method could effectively reduce the digestion time as well as

achieve better precision and accuracy, and it could be used for heavy metals detection.

Key words: Vacuum catch acid-driven;

spectrometry ; detection; food contaminant
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Vacuum acid system installation drawing

Figure 1
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Table 1  Graphite atomic absorption instrument set temperature program
pa T Ak i1 T bR K
- WEE/C BEl/s WREE/C mFE/s WREE/C HFE/s REE/C BRE/s WRBEE/C BFEl/s EEE/C BFEl/s /nm
AL 85 5.0 95 35.0 120 10.0 1 000 27.0 2 700 2.8 2 800 2.0 232.0
0| 85 5.0 95 37.0 120 10.0 850 18.0 2 300 2.8 2 500 2.0 324.8
4 85 3.0 95 28.0 120 10.0 850 23.0 2 000 2.9 2 100 2.0 283.3
73 85 5.0 95 33.0 120 10.0 900 27.0 2 700 3.2 2 800 2.0 357.9
[ 85 3.0 95 28.0 120 10.0 650 26.0 1 800 2.8 2 000 2.0 228.8
R Y VB R TR AT S 40k Ni (Cu \Pb . Cr Cd
1.2.4  Frifih £ py 2 il
1% S BC A5 1 R 5, LA BEE A A8 A AR 2 H#R

U 25 F1) AR HE B (ml) S A A, 2 il B

Vi
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PR 5 A P A7 BURE ) W7 FORG % B A 4T b
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BT 7K G K T 45 R A R B R e, R BT B o AR
Fi9 G 0 3% SR 2 SR ) DR ARG 00 43 R A T SRR
1.3 Siibegoth

I BT AR B FHSE 127 3 SPSS 17. 0 id % Jf
G3HT P <0.05 h 258 Gt %8 .
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P IR 1. 2.4 353 00 5 R B RER 1 A
2k, LAAR I 09 4 T Wk BE R B A b, WO BE Dl 9l Ak
PRe il bn i i 28, IR iF A G R B (r) o KR
534 Ph:y =0.5662x +0.0140, r = 0.9986; Cd
y =0.0033x +0.0100,r =0.9970; Cu:y = 0. 3205x +
0.0357,r = 0.9987; Cr: y = 0.7420x - 0.0075, r =
0.9967 ;Ni:y =0. 1586x +0.0016,r =0.999 2,
2.2 Keimgh
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D7 5 DL 5 b R 43 & i, 9 ) P AL 3 JEE 1R AR L
25 FEE RO i L2 5 ST 11 R, L 2 7 o i
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GEHEFEAGIIFEL(P>0.05) , L% 2,

K2 TRNATR I kA AR 25 2R (2 £ 5, mg/kg)

Table 2 Two different methods the results of the sample

= Pb Cd Cu Cr Ni
2 A B A B A B A B A B
0.042 £ 0.046 £ 0.0030 00030  7.545+ 7.538 + 0.0030  0.0020%  0.020+ 0.020 +
K& 0. 003 0. 003 0.000 2 0.000 2 0.410 0. 400 0.000 2 0.000 1 0. 001 0. 001
L 4508 45.10 = 0.152 = 0.155 + 103.30 = 101.20 = 30.19 = 30.18 = 16.36 + 16.21 &
AEE 2.20 0.007 0.008 4.96 4.62 121 1.52 0.88 0.91
) 0.073 + 0.071 = 0.085 = 0.085 + 4.70 + 4.68 + 0.0080%  0.096 = 0.280 + 0.240 +
Kk 0. 003 0. 003 0. 004 0. 004 0.21 0.23 0.005 1 0. 004 0.011 0.013
PAPECE 0.058 + B B 0.799 + 0.786 + 0.0100 00100+  0.042+ 0.050 +
0,002 0.003 0. 036 0.033 0.000 4 0.000 4 0. 001 0. 002
prg 05 0.020 + 0.0080+  0.0080+ 001400+  0.0120% B B B B
0. 001 0.001 0.000 3 0.000 4 0.000 6 0.000 5
. 0.075 + 0.069 + 0.0010 00010  0.732% 0.732 % 0.010 = 0.010 + B B
0. 003 0.003 0.000 2 0.000 2 0. 040 0. 030 0. 004 0. 004
0.071 = 0.077 = 0.065 + 0.062 + 0.020 + 0.020 =
il o B o o 0. 002 0. 004 0. 004 0.003 0.001 0. 001
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Table 3  Precision of test results
- I 7E fH/ (mg/kg) FHE RSD/%
B 5—k 5 5= 50K 5K AR /(mg/kg)
Pb 0.075 0.074 0.075 0.071 0. 070 0.078 0.074 0.29
cd 0.008 6 0. 008 3 0.007 9 0.007 8 0.008 1 0.008 9 0. 008 2 0.04
Cu 0.786 0.789 0. 801 0.774 0.779 0. 780 0.79 0.95
Cr 0. 096 0. 094 0. 088 0. 089 0.097 0. 085 0. 092 0.48
Ni 0. 050 0. 047 0. 058 0. 057 0. 046 0. 049 0.051 0.51
F4 WEHERKRLEHR(xxs) E
Table 4 Accuracy of test results 22 TR, BL2S R R A RSCE T
Sk 5 R N . .
Tk A4 R R A T R R 1 R Bk X R B AT
£ X = 5 P
Pb HYIRFREE (201218/20) 0.593 +0.031 0. 603 g BRI T 45 5 T X B AT B ry R, [R5 A T
Cd AP bR (201420/100) 0. 150 =0. 008 0. 148 Bl RN ERE S, GBS R ERES W
Cu £ bR EE (GBW1015) 8.9+0.4 9.10 il 2
s 7 o
Cr R FRRE (201621/80)  1.21 20.05 1.22
Ni AR FRAE (201513/40) 1.20 +0. 05 1.18
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