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Rapid detection of heavy metalsin instant noodles by microwave digestion-
inductively coupled plasma-mass spectrometry
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ABSTRACT: Objective To establish a method for determination of heavy metals including Cr, As and Cd in
instant noodles by inductively coupled plasma-mass spectrometry (ICP-MS) with microwave digestion pretreatment.
Methods Instant noodle samples were digested by microwave and then detected by ICP-MS for measurement of the
content of Cr, As and Cd. At the same time, the method was compared with GB 5009-2014 to verify the feasibility
and the content of heavy metals (Cr, As, Cd) in instant noodles sold in Jining city was detected. Results The
recoveries spiked at 3 levels of 1, 5 and 10 pg/kg were 96.1%~104.7% with RSDs less than 5.52%. Cr, As, and Cd
had good linear relationships in 0~50 pg/kg with coefficient correlations larger than 0.99. The content of Cr in instant
noodle were in the range of 34.78~131.67 pg/kg, the content of As were in the range of 8.33~21.76 pg/Kg and the
content of Cd were in the range of 11.42~21.52 pg/kg, all of them did not exceed the national standards. Conclusion
The method is rapid and precise, which is suitable for determination of heavy metals in instant noodles.
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Tablel Selection of microwave digestion procedure

1ccy . 3(Cy
. . 2(°C) . . R(Cr)/%  R(Se)/%  R(Cd)/%
(min) (min) (min) (min)
1 100/5 3 130 5 160/10 71 63 70
2 120/5 3 140 5 150/10 83 76 87
3 120/5 3 155 5 180/10 94 98 102
4 120/5 3 160 5 200/10 93 99 98
R Note: R stands for recovery.
%2 WAREREFEERIEE
Table2 Selection of holding time of final temperature
180 'C /(min) R(Cr)/% R(Se)/% R(Cd)/%
1 3 62 60 71
2 5 76 72 80
3 10 96 97 105
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Fig. 1 The standard curve of Cr

Fig.3 The standard curve of Cd
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Table3 Standard curves, RSDsand limits of detection (n=6)
(ng/mL) RSD(%) (mg/kg)
Cr 0~50 Y=0.0876X+ 0.0759 0.9986 2.45 0.01
As 0~50 Y =0.0004X + 0.0002 0.9989 0.79 0.02
Cd 0~50 Y =10.0008X+ 0.0003 0.9993 1.28 0.01
160 - s -ICP-MS
140
120
£ 100
2 30 =4 RUFHZESEHFRFENGEC REAFEFRESREEERR
w60 Table4 Comparison of heavy metal contents of C brand instant
£ 4 noodles by optimized method and national standard method
20
0 (ng/kg) (ng/kg)
Cr 34.78 32.69
4 6 Cr As Cd As 833 915
Fig. 4 Cr, As, and Cd content of 6 brands of instant noodles cd 18.14 18.48
(201 (0.1
mg/kg) (0.5 mg/kg) (1.0 mg/kg) , 3.5 HESnERE R
6 3
’ C s 3
Cr As Cd ,
34 MUBHESEFFESAHEMNE#ERSD Cr, As, 6 . 2 2
Cd &=xttt 96.1%~104.7 %,
C 5.52%, -
9 9 4’ b bl
F 5 C mhEHERMIREYER(n=6)
Table5 Recoveriesof C brand sample (n=6)
(ng/kg) (ng/kg)
(%) RSD(%) (%) RSD(%)
0 1 96.1 2.52 94.7 2.10
Cr 0 5 98.9 2.70 96.0 1.56
0 10 99.3 1.16 99.7 0.66
0 5 104.7 2.58 89.6 2.02
As 0 10 102.5 2.81 88.2 2.83
0 20 98.7 2.33 94.3 1.69
0 10 97.6 2.50 100.3 2.56
Cd 0 20 98.2 0.76 92.4 2.77
0 50 97.2 1.20 97.7 1.87
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