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Rapid determination of chlorate and perchlorate in Capsicum annuum L.
powder by automatic QuEChERS-ultra performance liquid
chromatography-tandem mass spectrometry

ZHOU Kai, TIE Xiao-Wei ', FU Jian, LI Qin-Qin, ZHANG Fa-Ling, LI Xiao-Lin

[Eurofins Technology Service (Qingdao) Co., Ltd., Qingdao 266109, China]

ABSTRACT: Objective To establish a detection method for rapid determination of chlorate and perchlorate in
Capsicum annuum L. powder by automatic QuEChERS-ultra performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS). Methods After the sample was centrally weighed, the sample was extracted with a
mix-ture of 1% avetic acid-acetonitrile-water (1:1, V:V), and automatic pre-treatment with automatic QuEChERS

instrument, the gradient elution was performed by 0.5% formic acid methanol-0.5% formic acid solution, Thermo
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HYPERCARB as a separation column, gradient elution, series mass spectra electrospray ionization negative mode

ionization, multiresponse monitoring pattern detection, qualitative research by the ratio of retention time and ion, the

internal standard method was used to qualitative experiment. Results Automatic QUEChERS instrument was used

to determine the chlorate and perchlorate of Capsicum annuum L. powder and the pretreatment efficiency was 6 times

that of manual. The limits of quantification (SN=10) were 10 pg/kg, when the spiked level was 10-50 pg/kg (n=6),

the sample recoveries for chlorate and perchlorate were 94.0%—96.4%, the relative standard deviations were less than

5%. The calibration curves were linear in the range of 1-100 pg/L with the correlation coefficients above 0.999.

Conclusion The method has high automation degree, good accuracy and stability, and the limit of quantitation also

meets the requirements of European Union export, can be applied for the determination of chlorate and perchlorate in

Capsicum annuum L. powder.

KEY WORDS: automatic QuEChERS; ultra performance liquid chromatography-tandem mass spectrometry;

chlorate; perchlorate; Capsicum annuum L. powder
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Table 1 Program of automatic QuEChERS

ey ik A% Fi} [ /min
gz 3 TIE 1 FRERIINKE R 10000 pL 0.1
L2 50 mL 248 I JiE / 0.6
LR 3 fiiacs / 30.0
HW 4 I 3 ER 1%ZERZE 10000 pL 0.1
IR S 50 mL i E IR 500 r/min 5.0
$ 6 50 mL IR B0 4800 r/min 3.0
LB B W 3000 pL 0.1
L8 15 mL R JiE / 1.0
IR 9 15 mL KB E L 4500 r/min 1.0

T MR B

1.3.5 ‘A& -5 KA At

(DA TS 51

WA 0.5%FHERK(A), 0.5% R EEL(B); @ikt
Thermo HYPERCARB fAi41(3.0 mmx100 mm, 5.0 um);
WS HVE B FE ¥ 0.0~0.5 min, 100% A; 0.5~5.0 min,
100%~90% A; 5.0~5.5 min, 90%~5% A; 5.5~6.5 min, 5%
A; 6.5~7.0 min, 5%~100% A; 7.0~8.5 min, 100% A, i#ii#:
0.50 mL/min; #1:3&: 40 °C; #F#EE: 10 pLP,

QBTG4
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0.90 |
0.80 -
0.70
0.60 -
0.50 +
0.40
0.30 +
0.20

| - . .

i )37 5 (< 10%)

AT s b B> A
2 HBRESH

2.1 BUESRHHMK

MR A AR L & TR e 59, BT mL FriE
CARWE] 2 mL SRR/, U PTIEE HR A S
JRHEAL, e TR R T, E SR T8
¥, HEME B A SIS (Optimizer) H ZhAEAL H B4
TE TR ARHERE SR, 2 DT AR G
T2 73 SN S R R T (AR 1 W A e ) B 14
FEEET), WAl TGS, IR af TR T
Afi—>MRM HiZ LA AP S8, SR
A AR R BT S B A R LR 2.

*2 BIEUAYH MS £

Table 2 MS conditions for target compound
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. 84.8 68.8° 166 25 4
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82.8 668 166 25 4
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Fig.1 Total ion chromatogram of chlorate and perchlorate standard solution (10 pg/L)
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Table 3 Different ratio of extraction solvent for positive sample
extraction (n=6)

EA R AL
PR
V¥ RSDs  FHIff RSDs
/(ug/kg) % Kngkg) %
1% LR i -7K 19.9 2.54 190 3.56
=111 (VV) ' ' '
o, 7] =
1% IR LK 17.5 5.06 177 3.95
=7:3 (V:V)

1% IR LI-/K 17.1 6.47 169 4.64
=8:2 (V:V) ] ' '
1% LR -7k 18.4 2.90 182 4.83
—4:6 (V:V) ' ' '

e X BRE N 22 (relative standard deviation, RSD),
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Table 4 Comparison of manual and automatic
QuEChERS (n=6)

A AT QuE%IE‘EZzJS e
B RS AS 1000 1000
(EPN T ey 50 50
Kt /d 3.0 0.5
BN GURA T 6000 400
B AT IH LA/ TT - 5800
g H A4 ST 6000 6200

T REN LAY R AERTIH

24 ZMERFAKE LR

1% 2B ZAE-K=1:1 (V)T Sh A BL i R el
1. 5, 10, 20, 50, 100 ng/mL SEREL M i EERELARMEYS
WS, RO ER, ARBaETBER
Y=0.0715X+0.139, ZMEAHIKRE(r*) R 0.9996, AR ER
2B Y=0.0473X+0.0032, £8P AH OC R B (D) H
0.9994, LMk XFRRIF. A AR TR —EWE MRS
PRUEVE W, 2 BEAS 75 H 4 H 3 QUEChERS [ FRLS 43417,
A3 HILL 3 AEE I EL L 10 fi5 I o 05 GURR R Al e SRRk 1)
#6; 4 B A1 5 2 BR (limit of quantitation, LOQ). 15 %) J7 1246
PR 3.0 pg/kg, LOQ 4 10.0 ug/kg, 1T LA AL 7 vk B I
HH TR R R
25 FHAENEBWESHEERE

TEHUHABURFE &, FEABIESE D5 4T 3 A AR K43
FIME 6 IR(LOQ. 2 1% LOQ. 5 1% LOQ)AY Al L FHE 5%
BESEYy, ST ENEZEF] RSDs, LSS RILE 5. AW
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B Eh AT SRR
RSDs (n=6)
Table 5 Adding standard recoveries and RSDs of chlorate and

perchlorate at different fortification levels (n=6)

AWK WE M rRsDs T

%5 FRFMAFETR s AR L R

i /(ng/kg) (ng/kg) /% R I%
10 95 327 950
AMRER 20 18.8 3.53 94.0
50 47.6 402 952
10 9.4 338 940
AR 20 19.0 3.63 95.0
50 48.2 418  96.4

2.6 SERRFE BTN

e P A 7 2 468 L 25 HiL 1K 10 L USROS RE St R4 T 46
W, K ILFHEAE G 8 4, A H [ AR 10~80 pg/kg 2
M), EERREE 10~200 pg/kg ZIAl, [FIWREF 10 HEREEA,
JFH ] 0 ARG 0 G 1 v SR R 1 T HEA TR, T AR
FI Y ARSI 45 5 545 113 QuEChERS {30 52 45 SR 5 1
B/NF 10%, A 5 i B i v B AR B9 8 s 4 i el
(G208
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