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Determination of 24 pesticide residues in fresh edible fungiby dispersive
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Abstract: Objective;: A gas chromatography-tandem mass
spectrometry method was established for the simultaneous
determination of 24 pesticide residues in fresh edible fungi.
Methods: Samples were homogenized and then shaken
horizontally for extraction with water, acetonitrile and salt. After
high-speed centrifugation, the supernatant was removed and
concentrated with nitrogen then reconstituted with ethyl acetate
and finally determined by GC-MS/MS. Electron impact ionization

(EI) was used for ionization, multiple reaction monitoring

(MRM) mode was used to collect target fragments by multiple
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reaction monitoring (MRM) mode and internal standard method
was used for quantitative analysis. Results: 24 pesticides showed
good linearities in their respective concentration ranges with
correlation coefficient (R?) that were both greater than 0.998 6.
The limit of detection (LOD) and quantification (LOQ) of the
method were in the ranges of 2.0~ 3.0 pg/kg and 5.0 ~
10.0 pg/kg, respectively. Average recovery rates of 24 pesticides
ranged from 76.4% to 101% with the relative standard deviation
(RSD) being 1.79% to 8.98%. Conclusion: The method was
simple to operate, rapid. good recovery, high sensitivity and
good reproducibility and suitable for the determination of 24
pesticide residues in {resh edible fungi.
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Table 1 MS/MS parameters of 24 pesticides
JE it E
[ax?] — FEH
BEXOn/z)  fifEfEE/ eV BFXOn/z)  RiEREE/ eV

Fow g 109.0/79.0 7 185.1/93.1 14 100.0 : 48.5
SR 156.0/110.1 9 110.1/79.0 10 100.0 : 94.5
DT 200.1/158.1 7 158.1/97.0 17 100.0 : 98.6
P T 141.1/95.1 8 141.1/79.0 20 100.0 © 38.4
2 H e 136.0/94.1 14 94.0/64.1 6 100.0 : 8.7

TR I T 322.1/202.0 9 322.1/174.0 17 100.0 : 75.7
S 127.1/109.0 11 127.1/95.0 17 100.0 : 35.1
LB 158.9/130.8 8 158.9/97.1 18 100.0 : 90.3
L 260.0/75.1 8 231.0/129.1 23 100.0 : 97.8
KRR 125.0/47.1 14 125.0/79.1 8 100.0 : 75.4
TR 304.1/179.2 10 179.2/137.1 17 100.0 : 114.2
S 257.0/162.1 8 257.0/119.1 15 100.0 : 89.1
FRBE ) itk 263.1/109.0 13 125.0/47.1 112 100.0 : 75.7
EEE DR R 173.1/99.1 14 173.1/127.1 6 100.0 : 92.1
e s 153.1/97.0 12 153.1/125.0 6 100.0 : 78.3
£ 5 278.0/109.1 21 278.0/169.1 14 100.0 : 34.7
7K i 289.1/136.1 14 230.1/212.0 10 100.0 : 101.1
FH S M 199.0/121.1 14 241.0/121.1 21 100.0 : 38.2
Ry 255.1/227.0 6 255.1/140.0 23 100.0 : 55.9
BN 145.1/85.0 8 145.0/58.1 13 100.0 : 24.9
TR 338.8/268.9 18 336.9/267.0 13 100.0 : 100.3
A% T 9l 7. 278.1/109.0 23 278.1/125.1 18 100.0 @ 34.3
A5 T BN 310.1/105.2 12 310.1/109.1 21 100.0 : 77.3
= e 161.1/134.1 8 161.0/106.1 13 100.0 : 79.3
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Figure 2 Recoveries comparison of different extraction

A 2

solvent (n=26)
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extraction methods (n=6)
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i AR 2 5% B 3 AT o I A ZE R 3 A PSALGCB
1 Cug 0B 9) 399 43 0 3 3 ol (3] AR 25 B0 % 100 g/ L
F 24 B4 25 TR & b5 v VA W HEAT WL 45 2R R B, S A
=k 100 mg i . GCB Xt H #5 9 lal di 2 4 20% ~30%,
VLB H AR 9l R W B T Cos X F AR 8 138y 70 % 48
1 PSA | K 9o%uL,%Lﬁ¥Uﬁﬁtﬁﬁﬁz%ﬁ&ﬁ%ﬁ§ﬁf
B PSA A &R, PR 3 e 4 Ak % PSA X 48 B i
1384k, LA HAR WA VR AT R P A 5 25

B 25T H | 2023 £ 3 A | RaSHM

2.6 BRI

AT S A MNAER. 2R EE UK
SIS A S 2R 2R A SRR IO HC At PR R 8 B, W X H
49y 100 8 A 3 R AT 0 o) A L X S T A
B T AU o Sl o A T e R 1y R T R it 4 4 )
SRUEATI S LA o v ot £ A 0 35 0]l R 1 LR 2 1 ME
{8 (Matrix effect, ME) Jy ¥ H 4K #0314 45 5 & 9, 3%
B R I R R S B L S X B L
B Wl Y R Wl O K e Wl YRS S I L N R = e
12 i BAR4 1 ME {H7E 82.7% ~141.6 % . 8 ¢k [15]4R
TE 7 /0N [m) I 57 3500 A B 2, (BT 4 b ) 1Y) R B O
AR R L 120 26 BB B M e B L FE A N RR AR IE 1
LT o 5 2T A BTk 2 R A7 5 A IE L (H i 36 die 20 3
TN AT RIE W'J/T\F?ﬁﬂfrﬁjﬁm(&ﬂﬂéﬁ
2.7 ZMEXRKGUHRINE

XﬂL24ﬁiﬁ%”i(bbnﬁ(ﬁf(&ﬁﬂ%&ﬁ‘]ﬁ%( HRE
Hy 50 pg/L)BEATINAE . LASMAR 4 A0 Y AR 9 0 048 11 AR LG S
PALFR (YD, BB 2 L A 8 A A (X0, ] Excel #044:
BEAT — IR A - 15 B 24 PR 25 09 9 i i 4R 05 72 A
KREBR A 0.998 6 DL . XF 24 Pk 25 2 B i B
Tl FE i BEAT AR B AR o L USRS R A Ry 3 A5 A 10 £
I3 T A R 2.0~3.0 pe/ke, TR E RIR A
5.0~10.0 pg/kg. M HF MR Bk R
R e ST . EAEIRILE 2.

R2 UMRAWNITHETE RQHREEER

Table 2 Internal standard curve equation, limits of detection and quantitation for 24 pesticides
2R EWE LT/ (pg s LD R* KB/ (g« kg™ ERR/(ug s kg™
o Y=4.237 6X+0.127 78 5~200 0.999 9 3.0 10.0
AR Y=7.981 2X—0.092 131 5~200 0.999 2 3.0 10.0
TR Y=4.498 9X —0.033 51 5~200 0.999 2 3.0 10.0
F Yz Y=4.561 12X +0.144 35 5~200 0.999 4 3.0 10.0
B R Y=23.125 41X +0.049 765 5~200 0.999 6 3.0 10.0
A I Y=2.236 5X+0.022 564 5~200 0.999 1 3.0 10.0
VS ¢ Y=7.546 7X —0.022 134 5~200 0.999 1 3.0 10.0
e Y=10.887X+0.022 654 2.5~200 0.999 9 2.0 5.0
L Y=0.079 891X +0.113 45 5~200 0.998 6 3.0 10.0
R Y=2.022 76X +0.024 556 5~200 0.999 3 3.0 10.0
TR Y=1.922 7X—0.011 289 5~200 0.999 2 3.0 10.0
SUME Y=1.622 13X —0.055 431 5~200 0.999 2 3.0 10.0
L mifE  Y=3.311 2X+0.112 39 5~200 0.999 4 3.0 10.0
oy % Y=6.332 4X+0.091 231 5~200 0.999 5 3.0 10.0
Gk RV Y=8.499 8X +0.041 223 5~200 0.999 8 3.0 10.0
iR Y=0.612 31X +0.113 42 5~200 0.999 9 3.0 10.0
K e B Y=0.654 56X —0.021 324 5~200 0.999 3 3.0 10.0
AL SMIRE Y=14.011X—0.034 123 2.5~200 0.999 4 2.0 5.0
W Y=0.756 71X —0.033 214 5~200 0.999 1 3.0 10.0
AN Y=16.309X40.137 78 2.5~200 0.999 0 2.0 5.0
T LB Y=2.234 1X—0.022 231 5~200 0.999 9 3.0 10.0
fEHBETM Y=0.835 67X +0.200 54 5~200 0.999 9 3.0 10.0
fE R B Y=1.098 9X —0.030 08 5~200 0.999 2 3.0 10.0
=Y Y=5.112 3X+0.041 18 5~200 0.998 8 3.0 10.0
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2.8 HEE.NKERESE

HE— 25 B AF J7 1 0 8]0 38 K R X A o e 25 5 BHE
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s B, AU bR g A 6 AN TATRE R L BRI
T3, 24 FRGZ NI IEG, P EBR R 7645~
101.0% AHXTFRMER 250 1.79% ~8.98% ., 1B J7 3k [l
Wby, BB IR TR s 0 H ORI .
2.9 EEREERBNE

BEHLLEHR 30 AN N i i B FE G 26 10 A4S & BE
10 A4 VEL#E 10 A FEATINE A kA stk . 4558
R 30 AFEFL AL — A 5 AR R AR R AR B
4 38.5 pg/ke. HAUARE AL 24 FhR 25 E R AL .
3 ik

HEST T 43 HICIE AE B HUAS A ASAE 01— AR I B R A
B B 24R R 2GR BB AT ik G R R LK

F3 24 FMRAMMIREIWRER AR ERE
Table 3 Spiked recoveries and relative standard

deviations of 24 pesticides (n=26)

oy W/ Al g o
(pg s kg™ WH/ % W/ %
Hrdg e 10,20,50 89.9~96.4 2.66~5.97
SRR 10,20,50 86.8~96.7 3.46~6.77
T 10,20,50 87.9~94.3 4.43~5.58
e i 10,20,50 83.6~90.6 2.78~7.88
2Tk P e 10,20,50 82.9~97.5 1.79~7.76
TR IR 10,20,50 89.9~98.9 3.66~6.55
/N4 10,20,50 81.6~90.4 3.11~6.98
T 2k Wl 5.0,10,25 83.2~94.9 2.79~7.19
GE=3 7 10,20,50 90.4~99.5 3.36~5.43
IR 10,20,50 90.7~94.8 4.55~6.69
W 10,20,50 79.8~86.9 3.36~7.88
S 10,20,50 76.4~90.2 3.28~8.98
FH 35 X % 10,20,50 90.3~101 3.09~5.89
% R R0 10,20,50 91.3~98.4 4.11~5.98
EIEE27:2 1) 10,20,50 88.5~94.3 3.44~6.79
35 B W 10,20,50 77.6~87.8 4.08~6.77
K e B 10,20,50 87.9~94.9 3.88~6.68
FP 56 S A0 5.0,10,25 84.3~97.8 2.70~5.66
i 2 W 10,20,50 87.2~98.7 4.44~7.02
M 5.0,10,25 86.7~94.3 4.37~6.49
TR 10,20,50 89.4~99.7 3.88~5.55
(R RIAT 10,20,50 84.6~95.6 3.97~4.99
A5 T B 10,20,50 84.8~99.9 4,48~6.08
= 10,20,50 86.6~99.3 4.00~5.89

p
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7 VAL B R R 2 SR g o TR R B B AR E
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