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Determination of perchlorate in rice by high performance liquid
chromatography-tandem mass spectrometry
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(Shanghai Institute of Quality Inspection and Technical Research, Shanghai 200233, China)

ABSTRACT: Objective To establish a method for determination of perchlorate in rice by high performance liquid
chromatography-tandem mass spectrometry (HPLC-MS/MS). Methods The sample extract was quickly purified by
a solid phase extraction column to remove matrix interferences. The samples were separated with a Thermo Acclaim
TRINITY P1 column at the flow rate of 0.3 mL/min by gradient elute using acetonitrile and 20 mmol/L ammonium
formate as mobile phase. The flow rate was 0.3 mL/min, and the column temperature was 30 °C. The external
standard method was used for quantitative determination. Results The linear correlation coefficient was good in the
range of perchlorate concentration of 1.0 to 100.0 ng/mL (r=0.999). The limit of detection of method was 4.0 pg/kg,
and the limit of quantification of method was 10.0 pg/kg. When the recoveries at 3 levels ranged from 82.3% to
93.2%, the values of the relation standard deviation were less than 5% (n=6). Conclusion This method is simple,
rapid, sensitive and reliable, and is suitable for the rapid detection of perchlorate in rice.
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Table 1 Gradient elution condition

Bl

it [B] /min
A: 2% B: 20 mmol/L HfR%%/%
0.0 40 60
0.5 40 60
4.0 65 35
5.0 90 10
6.0 90 10
8.0 40 60

232 LN

BT BBISEHE ESI(-); BAEHEIE: 2.0 kV;
BRI 150 °C; WA FIREE: 400 °C; Wiy RIS &:
800 L/h; #EFLA M 150 L/hy % FH £ 5 107 W I (multi-
reaction monitor, MRMEACRAESHE . TS EULE 2.

2 BEMBHRESH
Table 2 Mass spectrometric parameters of perchlorate

HET  TET )R RHEeER

&Y RT/mi
" M mizy iz N N
3 99.0 83.0% 60 18
AR 4.69
101.0 85.0 60 18
AR 4.69 107.0 89.0* 60 18
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Table 3 Effects of ultrasonic time on the recoveries

AT /min - ki /ug/ke  WEE/ng/kg S RIER /%
10 100 83.7 83.7
30 100 93.2 93.2
50 100 93.8 93.8
3.2 REEHHMRL

I A L T /K L B -7K L B EE-20 mmol/L
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E L 1,
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STD-100 4.69 99>83
100 163808.55 1.286e+006
%
0 1 1 1 1 1 1 1 1 \ I 1 I ! I I !
i 6l/mi
/min MRM of 6 channels,ES-
STD-100 4.69 101>85
57031.18 4.462e+005
100
%
0 | 1 | 1 | I | | \ 1l | 1 1 1 1 1
fif il /min MRM of 6 channels,ES-
STD-100 4.69 107>89
100 16532.02 1.318¢+005
%
0 1 | 1 | 1 | 1 | 1 [ | 1 | 1 | |
0.50 1.00 1.50 2.00 2.50 3.00 350 400 450 500 550 6.00 650 7.00 7.50
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Fig.1

Chromatogram of perchlorate
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YERRE AR 0.10. 0.50., 1.00, 2.00, 5.00, 10.00 mL
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JEEIN R, SRR Y=3.739X+0.881, fHXHR
H0R 0.999, T AR B AR ER R H R Ry 4.0 pg/ke, & ER
A 10.0 pg/kg.
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Table 4 Determination of standard recovery and precision of
perchlorate in rice samples (n=6)

b/ (ng/kg)  MEM/ (ng/kg)  FIEIEH/%  RSD/%
10 9.16 91.6 437
100 93.2 932 4.02
1000 823 82.3 3.91
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