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Abstract: QUEChERS pretreatment combined with gas chromatography-quadrupole time-of-

flight mass spectrometry ( GC-Q-TOF/MS) has been investigated for application in screening
244 pesticide residues in chilli. Fresh chilli samples were extracted with acetonitrile, and dried
chilli samples were extracted using an acetonitrile/acetic acid (99 :1, v/v) mixture. The two
extraction solvents were stored at —20 C. After salting out and cleaning by dispersive solid
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phase extraction ( dSPE ), heptachlor epoxide B was added as an internal standard, and the
resulting residues were dissolved in 1. 00 mL acetone. The dissolved sample solution was loaded
onto an HP-5MS UI column (30 mx0.25 mm, 0.25 pm) and eluted by GC-Q-TOF/MS with a
programmable temperature vaporizer and splitless injection in the full-scan mode. The compen-
sation effects of the analytical protectant ( AP) and matrix-matched calibration method on the
matrix effect were established. AP could be used in the fresh chilli matrix to compensate for
matrix effects, but it was not effective in the dried chilli matrix. The matrix-matched calibration
method was effective in both matrices, which was selected for the quantification of pesticide
residues in the samples. Because of the existence of the isomers of one compound and the same
characteristic ions of different compounds, analyte detection was based on a flexible retention
time deviation of +0. 25 min and accurate mass deviation of +20x107°. Screening was performed
by the software in the automatic matching mode. Compound identification and quantitation
were based on a database and calibration curve established with reference materials. Suspicious
samples were subjected to manual analysis. Quantitative analysis of 244 pesticide residues in
fresh chilli and 222 pesticide residues in dried chilli was performed. The results showed that the
developed database and method can provide a reference for the high-throughput screening and
quantitation of fresh and dried chilli. Different levels of pesticides were added to the blank chilli
samples, and the addition level corresponding to a signal-to-noise ratio (S/N) of 10 was used
as the limit of quantification (LOQ). The LOQs of 44 pesticides with a maximum residue limit
(MRL) <0.05 mg/kg in fresh chilli did not exceed 0. 010 mg/kg. The linear ranges of these 44
pesticides were 0. 01-1. 00 mg/L. At spiked levels of the LOQ and 2. 5 times the LOQ, the ratios
of the 44 pesticides with recoveries of 60% to 120% were 88. 64% and 100%, respectively. The
LOQs of 200 pesticides with MRLs =0. 05 mg/kg or without MRLs in fresh chilli did not exceed
0. 025 mg/kg. The linear ranges of these 200 pesticides were 0. 05-1. 00. At spiked levels of the
LOQ, twice the LOQ, and 10 times the LOQ, the ratios of the 200 pesticides with recoveries of
60% to 120% were 49.50%, 87.00%, and 89.50%, respectively. The linear correlation coeffi-
cients (7°) of the 244 pesticides in fresh chilli were greater than 0.99. The LOQs of 222 pesti-
cides in dried chilli were less than 0. 15 mg/kg, and the linear ranges were 0. 04-1. 00 mg/L.
The ratios of these 222 pesticides with 7* greater than 0. 99 was 95. 46%. At spiked levels of the
LOQ, twice the LOQ and 10 times the LOQ in dried chilli, the ratio of the 222 pesticides with
recoveries of 60% to 120% were 72.52%, 73.42%, and 81. 53%, respectively. The established
screening and confirmation method was used to analyze 12 fresh chilli samples and 14 dried
chilli samples. Eight pesticides were found in nine fresh chilli samples and three dried chilli
samples, all of which were confirmed to be positive after manual identification. The concentra-
tions of these pesticides were lower than the MRLs required by GB 2763-2019: National Food
Safety Standard — Maximum Residue Limits for Pesticides in Food. The results demonstrate
that the established method is rapid, easy to execute, efficient, and reliable. It can be used for
the high-throughput screening and quantitation of pesticide residues in fresh and dried chilli.

Key words: QuEChERS; gas chromatography-quadrupole time-of-flight mass spectrometry

(GC-Q-TOF/MS) ; pesticide residues; database; chilli; screening and confirmation
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Fig. 3 Chromatograms of dichlorvos at 100
pg/L in different matrices
a. acetone; b. 1 g/L L( +)-gulonic acid gamma-lactone and
0.5 g/L D-sorbitol in acetone; c. blank matrix of fresh chilli; d.
blank matrix of dried chilli.
Monitoring ion; m/z 109. 0043, retention time 6. 188 min.
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solutions of propiconazole and five pyrethroid
pesticides at 200 pg/L in acetone
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24 TEEFHERIWIUE
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PIBRIE T 510 1 T 2 I e A 6 R BRI 8 S 45 R 5
HMPRIEAA U T T 25 22 S, (HUR 38 3 B R AR B Y
B o7 (4 A8 Ak, , BB 6% X5 {3 R PR EA T T, 20
BRI A HATHEA R TR . R i A0 5 Pl
(RS IE 20 N AR T IE BT A5, FH AR &% 5 B
PEAR X R d 25 SRty SR () B BRI 5 244
T 25 LR EAR OC R0 r* BIR T 0. 99, VL FeI 7R
0.05~1.00 mg/L (200 Ff) .0.01 ~1.00 mg/L (44
i) 5 UL BT o 222 T e 24 118 42 1 A o6 R B 7
=0.99 (1) A g 95. 46% , 26 P FEL 7E 0. 04 ~ 1. 00
mg/L, ikt R AT,

Wi B3 45 ¥ SANTE/12682/2019 3K 15 — 2 |
Jo R MR BE K S R AT s ] R 56 DA R O A PR
(SDL) , MR B FHRA 55 312 S h R TH S
R UE S A B Y AT O 3k v i A s BR Y #b
Fo AEA 45 H i S O A At R i, AR SCHE EAT
FE LT IR IO UE R R S 7% R 2 46 B LM % ¢ SDL, &
BhE T OONERE IR (LOQ) . HEE T 244 Fhk

LA TE S BRBUEE T () s [T e B A HR A O, DA AR I
H(S/N) =10 %R B 7K F-AE & LOQ, MRL =
T 0. 050 mg/kg 5% Jo KR £ {5 M AR 2547 200
Fii, L LOQ < 0.025 mg/kg; MRL A & T 0.050
mg/kg A 44 Fh, H: LOQ<0.010 mg/kg, T HiH
Hr A 2% BA BR A X855, 0. 040 mg/ L Fibs i VA T
Y THE S A 0,15 mg/kg, %4 222 Fhfe 2515
TR S5 v (R A I B A I L, AR R L S/
N=10 X5 B AR LOQ, T BRUEE T Hh
222 M) LOQ<0. 15 mg/kg, B EWIEER
SYAME B MXRRE () LOQ FfFENE 1,

XoF 25 [ S SBURSURT T SO & A TR 25 08 i [m]
WO, BAKFEE 5 K (n=5) iR g,
gERLF 2, BEHMP MRL AT 0.050 mg/kg
() 44 FhA 2578 1 5 A1 2.5 £ LOQ HI 0.010 F0
0. 025 mg/kg PIP7K P47 hnds BB 5, [m1 i 3
1 60% ~ 120% Y 4 25 Fh 28 7 [ 4331l hy 88. 64% Al
100% ; £ HA P MRL = F 0. 050 mg/kg i % T R
HAERUE RY 200 PR 2576 1A% 2 A58 10 £5 LOQ B
0. 025.0. 050 #10. 25 mg/kg 3 MEHRNMAFET, [\l
RIE 60% ~ 120% A4 250 25 (5 L 43 K 49. 50% |
87.00% 1 89. 50% , T-BRMLrf 222 FhARZGTE 1 1% .2
f5%F1 10 £% LOQ HI 0. 15.0. 30 1 1.5 mg/kg 3 ik
Tk SR, B R AE 60% ~ 120% 5 H 2 B K
72.52% 73. 42% £ 81. 53%,

FERE TR B AIE P, PR 3 T A 24 T IR (IR TR
TSN TIZAR 2576 1% 5 i 9 MRL, 76 & fi%
WSINAKT | BEARTS 7 4R 24 [T AN A ( [RTI#E <60%
50>120% ) (HTA B INAAR 25 BEAE 1. 6 15 1Y il
A S B M O A R IE . AR SEBR N T AR
i T A A A 2547 MRLs #LE , — 5 T il R FH E
N IIZAR 2 AR IE BT 8 & Hr, 55— T

R 2 244 TR AEE BB 4 DK ERTEME 3 NKETHMIRERZR(n=5)

Table 2 Recoveries of 244 pesticides at four levels in fresh chilli and three levels in dried chilli (n=35)

Sample Number of Added/ Ratios/%
pesticides added (mg/kg) Recovery<60% 60% <recovery < 120% Recovery>120%
Fresh chilli 449 0.010 6.82 88.64 4.55
0.025 0 100.00 0
200? 0.025 8.00 49.50 42.50
0.050 5.50 87.00 7.50
0.25 1.50 89.50 9.00
Dried chilli 222 0.15 15.32 72.52 12.16
0.30 14.41 73.42 12.17
1.5 6.76 81.53 11.71

1) MRL<0. 050 mg/kg; 2) MRL>0. 050 mg/kg.
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Table 3 Screening and quantitative results in chilli samples

Sample Compound MRL/ (mg/kg) Content/ ( mg/kg) Frequency of detection
Fresh chilli alachlor ( F & fi%) <0.025 1
chlorfenson ( % H15 ) <0.025 1
diniconazole ( /iMEREE) <0.025 1
difenoconazole ( 2Kk H #AmE ) 0.07, 0.09, 0.11 3
propiconazole ( HFRIE) <0.025 2
hexachlorobenzene ( 7~F ) <0.025 1
tetraconazole ( VU F ke ) <0.025 1
Dried chilli mevinphos (& K ) <0.15 3
difenoconazole ( it FF FRmE ) 0.35 1

—. No MRL in GB 2763-2019.
3 it

% SZ 35 5% Fl QUEChERS Jij Ak #8729 45 &
GC-Q-TOF/MS #5371 BB B 11 244 Fif
A 2 5% BEORE ff O o A PR B TR I g 40 %o i AL
FTBRBSGIEA T 7 A 0 St 3 B, I T B e SRR
TR i EAT T AR 25 8% B (W i A5 o3 . D7 vk IR
T v A MR, T S T P BT S AR i A i
ACFE T FHUERAE R4 B r 57 1% T G 1 o 5
PR BRI TA] RPAE 2 115 8 415 R B e, S BRAE i
244 B 24 5% B 10 DR A R 2 i TR O

CFEAR LI 2 AP A0 25 0 I S B X R e 1Y
PIEMGER e RN A 5 vk B 2 i, RERS
Bt %A AR B Ty IR SO
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