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Determination of perchlorate in grapes by ultra performance liquid
chromatography-tandem mass spectrometry
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2. College of Enology, Northwest Agriculture and Forestry University, Yangling 712100, China)

ABSTRACT: Objective To establish a method for the determination of perchlorate in grapes by ultra performance
liquid chromatography-tandem mass spectrometry. Methods The content of perchlorate was measured using grapes
as the substrate; the pre-treatment ultimately selected WAX solid-phase extraction column as the purification column;
the analysis process used a Hypercarb chromatography column at 40°C; the mobile phase used a methanol 0.2%
formic acid water system, with a flow rate of 0.3 mL/min; the ion source used negative ion mode of electrospray
source, and the content of perchlorate in grapefruits was determined through multiple reaction monitoring mode.
Results It was found that when the concentration of perchlorate is within the range of 2-500 ng/mL, there was an
excellent linearity between the concentration and the corresponding peak area, and the correlation coefficients greater
than 0.995. In addition, the limit of detection was 0.1 pg/kg the minimum detection value was 0.3 pg/kg. At
concentrations of 1, 10, 20 and 50 pg/kg, the recovery rates of perchlorate ranged from 80.6%-96.8%, with relative

standard deviations ranged from 7.6%—-8.5%. Conclusion The developed methods for preprocessing are more
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convenient, rapid, and has high detection sensitivity, which can meet the requirements for the determination

perchlorate in grape fruits.
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Fig.1 Mass spectrum of perchlorate ion
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Fig.5 Sample spectra after using different solid phase extraction columns



46 %A R

LR Rl 5515 4%

15000}
12500}
10000}
2 7500}

5000}

2500

¢ 13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

AT

3.0 3.5 4.0 4.5 5.0

LR B[R] /min

0 0.5 1.0 1.5 2.0

L1673

2.5 3.0 3.5 4.0 45
R[] /min

e ar I WAXREAHZERE; b: 2 C [IAHZE I ¢: 3 HLB R AHAE U
FIS(ZE) A IR) R AR AR UK SR i 1

Fig.5 Sample spectra after using different solid phase extraction columns

2.6 [EUNEFBEZRE

DA B BT A M ARG, Y48 5400, 1. 10, 20, 50
ng/kg 4 BT AR SARRER 2 I 4 (3R, 5
1 3R 2s N B, SR REARRI TR AL I A S T R,
T THRACHES YOV TS280, [BICRAE 80.6%0~96.8%, FHXIHR
Wl Z=(relative standard deviation, RSD)FE 7.6%~8.5%(F 2), 3¢
iz B R e A E B

2.7 SEPRHEGRIN
BT B R4 10 Ht, FIARWISE i v SEprks b

2 BEEMEKEN=5)

Table 2 Precision and recovery rates (N=5)

finkri/ (ng/kg) [FII 2R /% RSDs/%
1 80.6~86.2 8.5
10 82.7~90.6 7.9
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Table 3 Detection of perchlorate samples in grapes
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