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# =E: B#M #57 QuEChERS FijAbFE4E & S M 3% - B BX B 15 (gas  chromatography-tandem mass
spectrometry, GC-MS/MS) I & #H 4 i - & B it 4% ¥ (liquid chromatography-tandem mass spectrometry,
LC-MS/MS)IsE B IS 13 RRZGER B ik, Bk A4k Fai Mt 3 Fhalma sl o
B, 2R QuEChERS Jyikifft, SAHMRE- RS R A Agilent HP-5MS ultralnert £(30.0 mx250 pm,
0.25 um)4rE, AR -3 e R AR (1% ACQUITY UPLC®BEH Cig (2.1 mmx50 mm, 1.7 pm)4y
B, ST - AR I TR (SR VRO €81 - R IR TS UM . SRR AR A 5~500 pg/L JEREI LR R
KA, MRRBKT 0.99, 7 3 KT 13 F 250 mIBCR A 68.2%~119.8%, FHXTHRHE 2% (relative standard
deviation, RSD)A 0.7%~12.5%. &  MIrEEIE AR TR AT 13 R 2558 B il .
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Determination of 13 kinds of pesticide residues in edible fungi by
QuEChERS combined with mass spectrometry

LEI Yan-Yi', HAN Wen-Jie', OU Zhi-Peng', HUA Si-Mei', LIANG Xing-Yi', XIE Wei-Bing', LEI Xiao®,
YANG Shu-Ting®, LIN Yong-Liang®, LV Yan-Yuan', CHEN En-Yao'"

(1. Qingyuan Agricultural Products Quality Inspection and Testing Center, Qingyuan 511500, China; 2. School of Food
Science and Engineering, Foshan University of Science and Technology, Foshan 528011, China)

ABSTRACT: Objective To establish an analytical method for the determination of 13 kinds of pesticide residues
in edible fungi by QuEChERS (quick, easy, cheap, effective, rugged and safe) pretreatment, gas
chromatography-tandem mass spectrometry (GC-MS/MS) and liquid chromatography-tandem mass spectrometry
(LC-MS/MS). Methods Three kinds of edible fungi, including Volvariella edodes, Volvariella volvacea and
Flammulina velutipes, were extracted with acetonitrile and purified by improved QUEChERS method, GC-MS/MS
was performed on an Agilent HP-5MS ultralner column (30.0 mx250 pum, 0.25 um), LC-MS/MS was performed on
acquity UPLC column ® BEH C,g (2.1 mmx50 mm, 1.7 pm) separation. GC-MS/MS and LC-MS/MS were used for
external standard determination. Results The linear relationship was good in the range of 5-500 pg/L, and the
correlation coefficients were greater than 0.99. Under 3 levels, the recoveries of 13 pesticides were 68.2%-119.8%,

and the relative standard deviations (RSD) were 0.7%-12.5%. Conclusion This method is applicable, which is not

*EIEEE: PR, ST, FEWFETT AR b BRI . E-mail: 1418706847@qq.com
*Corresponding author: CHEN En-Yao, Animal Husbandry Assistant, Qingyuan Agricultural Products Quality Inspection and Testing Center,
Renmin Ist Road, Qingcheng District, Qingyuan 511500, China. E-mail: 1418706847 @qq.com



%5 16 3]

TEHE, % QuEChERS %54 il 2 & B 13 Flfe 23R 5 6545

limited to the determination of 13 kinds of pesticide residues in edible fungi.

KEY WORDS: pesticide residues; gas chromatography-tandem mass spectrometry; liquid chromatography-tandem

mass spectrometry; edible fungi
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JCAERE AR, R — R R R A 7 R Y A
®z U BT, &R RCETR T HARIRD, K
KBRS E RN 2550, WHBG A0 &, W
AN T R 2 5k B AR IR R P ARBFSE TRy 13 Fh
R AR R ARARACY, BF GB 2763—2019 (&
AR EGARE B PR ZTRRR B IR ) | R R

(2021 ] 86 S  ARE LM AN T TEN R 2021 4£HET
RABBGAT” SR W Jr 22 ) BYaman . W AR AR R
[2021] 34 S3COCTENL 2021 ARBEHF R T 904" i 5T
HZA RS W Ty 28 ) B3 A S 2021 4ET ARG AT BT
LK B ARGE SRR 2K, @57 QUEChERS 2545 BT
X B IR 22 R 24 5% B8 A o ik o

H AT A 7 i v A 24 5% B AR 22 SR T ASOME £ 3%
LU WA O M - R T 0 % (gas
chromatography-tandem mass spectrometry, GC-MS/
MS)M I AR 833 - 58 05 T % 5 (liquid  chromatography-
tandem mass spectrometry, LC-MS/MS)!'> 1 S AR @ -5
SR J5 35 7 FRVBORH €233 - £ IG5 3 12 AN S RAT o R U iy
Sy FROER R, T HL AR R I PRI 22 A N T E
SE RN AT, AROKHR R T AR 25k B A IR 0 ]
AH T - ER R BT 2 FVRORE €335 - FR B B v 2 i R [
FARMERT I A it Rem RA AR B ) 207 B
A 25 5% W 2 ok A % R A B (accelerated  solvent
extraction, ASE) . [#l#HZE B (solid phase extraction, SPE)**
Fl QUECKERS P4, JrAfoke, T A G 3 4l A <A
- TSR PV FOBORH €0,33% - JBT 15056 T v o A 24 5% B 43
Hrifoe 2520 (HAE & F B ERpFssian e, 5
FIMFIE BB [ FARME GB 23200.113—2018 (R TE
Frih b 208 Fhefe 2 R HARSHIAR B B p I ASOM 3 -Jo
TEHE I ) A1 GB/T 20769—2008 7K A 3 450 Flife
2 JORH A2 iR B S VRO 3 - BB IR B L ) AN
[, ANHIFSEk R QUEChERS 32—l i) 5 i Ab BE )y %,
MR R GC-MS/MS il LC-MS/MS il .

PRk, A®F5E6EfH QUEChERS &b B v £ I 1 vh
13 Folr o 24 5% B (] Ak A0 €2 335 - A B0 J5 i AL AN VA €073 -
R IR BT A 2 0 43 A Jy i, IR RO R AT ik, DA
WG ISR ) AR 4 AR 7 i L A R DL BE D i, 4R T

K B2 AR, P m R, VS PR IRE T AR A8 A )™ i
JiHE 2 4

1 #MR57H%

1.1 RS

G kal, EEBRE AR A, FE
FaBE Al Ay A B2 H); QuEChERS L& [Z —JHe-N-”
FERELEAL RERE (primary secondary amine, PSA) 149.9 mg, #i
28 900.1 mg, & EZHERRHA RN A 13 MR i
12 Fiig A A6 S0 AW HE ARG R ), 1 Rl A RS
FRIE I ik W B A I 3t s (Y ), 0 R B B T I M
F=WEHE A 1000 pg/mL &k, HAYH 100 pg/mL.
12 UFE5EE

Agilent 7000C “UAH 35 BTt B A (38 H e L
A FR2SF]); Waters AR 335 - Bk 6 FHAL (G2 ERR A A,
YP502 L FRV-(A 42—, T E PR A IR
A]); 3-15 B HL(FEE SIGMA 43 Fl); KQ-600E KU 75 i) 75
VeAF(h E R LR A {58 PR 2wl ); Heidolph Multi Reax
PR #% (T5E Heidolph 23 F]); IKA Vortex-3 IR TEIR A #F (i
E IKA A F])o
1.3 ZWFFE
1.3.1 Asara

FESSIRR, FREL 10 g (RETAZE 0.01 o) FRHER T
50 mL #.0%, LA 10 mL 21, $84, #8755 15 min, TA
1.0~1.5 g &AL, PR FES] 5 min, 5000 r/min B5.C> 5 min, B
6 mL _F3&# T 15 mL QuEChERS A5 H . iR HENR ¥ 10 min,
5000 r/min #.0 5 min, WIRERS> FIEFREE 0.2 nm AHLIERE,
IYEERENIM, R GC-MS/MS F1 LC-MS/MS Hll5E .
132 Ap/fiaik B
(DAFRARE R R

BRI 0.50 mL ) 1000 pg/mL AIBRIERR T 5 mL
MR, AR ERBZ208E, BN 100 pg/mL.
FRiffil £ 7 RE Y, -18 °CHRAE, ATl 14K,
Q)R AT IR

3R EL 100 pg/mL (HE 1 A SR 2GR fEV IR
0.50 mL F 10 mL &5, Fl e RZ 205, Rihiht
WREH 5.0 pg/mL IR A REE TR . IRGIRIERREDE 4 °C
TAE, AT 30 do
GV A AT TR

AR IR A R e AV FHRE 0L 28 (LA ORI
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), EH RN E R EE (5. 10, 50, 200, 500 ng/mL)f¥
FEFRAE TR, T4 bR TEMZ, 3R
G hRE TR RIBEC LA
133 R EH &M
(W& #&M

DGC-MS/MS (a8 51

34T Agilent HP-5MS ultralnert £1:(30.0 mx250 pm,
0.25 pum); HFEETIRA: 250 °C; FFETHR S VAR
60 °C(f£+# 1 min), L) 40 °C/min BIBHRFHRZE 170 °C, Lk

5 °C/min B R THE Z 300 °C (f£4F 0.25 min); &S AR,

afi B = 99.999%; AL A, BRI
3 mL/min,

@LC-MS/MS 3 511

ACQUITY UPLC ® BEH C;3 (2.1 mmx50 mm,
1.7 um); FENH: A FBIARA 0.1%5) FF BR KIS (N & 2%
B PEA S mmol/L), B Fi SAH A B, JiHH 0.3 mL/min;
PEFEREA 3 uL; AR 40 °C; BEMRESE: 0.00~0.01 min,
10% B; 0.01~1.00 min, 10% B~90% B; 1.00~4.00 min, 90%
B; 4.00~4.10 min, 90% B~10% B; 4.10~5.00 min, 10% B.
Q)R F1+

DGC-MS/MS Jfi i 451

EI BT 70 eV; B FIRIE: 280 °C; MSD &4k
IR 280 °C,

@LC-MS/MS JFi 444

EANEHIE: 0.50 kV; HEFLHEE: 30.00 V; JERIE
JE:350 °Co S ARG AT RIS FXF . AR A] ILER 1.
134 #EAE

GC-MS/MS k| MassHunter Workstation Software
B.07 (KB ZHERF 4 R A ), LC-MS/MS R
Masslynx V 4.1 (3[E Waters 2 w)) #4750 R 45 S 4k
1, Excel (WPS)#EA 144 347 -

2 HREHR

2.1 RBUBTIA9IERE

XFECARGE T INER . 8 CERFI G I8, 3 Fh
Vs R ER RE A I o R OR 2 B0k 245, AR i ) 2 B vh & 47
KR, TS5 k. 5O CuRTE
B rh A anahAg | R A RS T gr DR Al
- BT OR RS S OK, T 2R 2SSk AR .
I, ARFSE I NG A, Aasesh &M, A
A5 P A 5 SR A B BT LA 38 A DA 6 s 147 3% 38 [ 5K
PRIEEER .
2.2 HIRIETG AR LL AT

GB 23200.113—2018 { & & & EZARE MY H:

ah 208 Fiofe 2 KA S o B A i e AR -
JETERR FH ) ok T 3RAS AT IR BUSCR, A NG | i
MREE . S, rERMMITrER S 4. GB/T
20769—2008 { KSR FFRZEH 450 Flfe 24 T AH b2 5 7%
BB AN RE YRR L - B I B T ) I AT B R FH ) 2
i H R 301, VeV @R BRI SR AL, T e A% P i
HfbE Y, BEERRR, BAR. MEZRuEHE, RRY
QuEChERS Hi4b3 75 i B3 Z WG A T3 HL, AL NI
KRR B E FARMEZR, A TIRA M. GB
23200.113—2018 I GB/T 20769—2008 3 Aij &b B 47 4
SR ELE T WEIE FRMEES, EERdEPTHE—F
WEE G WOR B, 4AF b 3k 22 i 0k R i SR b i 2
R EIET, HAWFEREK ., B RA QUEChERS Hikk
7575 A QUEChERS b i1k, & LA WL,
KRG T SIS a], B VRS B . P, SR
QuEChERS i &b J5 1 AR I 8 B2, IR mHSCRAF &
FE bR R, XL N ARTE 8 i, AR I8 I AR 55
I, BEAR T A ™ ks I ) Ji A
23 KMXFR

3R FATESS (A% . A R 4 1 AR 32 R A bR
FEo A BIE N 13 B 25 BLHl A% 5. 10, 50, 200 F1 500 pg/kg
PIBRAERE D, AR 13 Flefe 25 R th A T 2, AHOC
BEIIE 0.99 DUE, 1E 5~500 pg/L JE R Lk 2R BT
AT 2 [ AR & P b 2R 2558 J I ok . &R
PSP METE I . MR L AHOCREULE 2,
24 KWHRFEER

DA 3 A5 M B T3 A BRI, 10 A5 M e 133
M. GB 23200.113—2018 H, Xt 13 Fife 245K (157 2 BR
124 0.01 mg/kg; GB/T 20769—2008 H#LE Y 13 FhaR 21
ot FREER N 0.01~13.45 pglkg, ASSEHEER TR, iR
A B 4 3k 30 ] R v K
25 EWMEFBEE

B ) A P AR I S B RS R, TR
5 U 2 B A I A R G R A 1 B A A L,
GB/T 274172017 { G #5007 A FI GG UE
15/ ) ML ER . ARTFSOR FESS 4k . R 44t
T i TS IR M T VR ) T A TS I T R 43
w13 Fhek sy, #E4T 3 ANEINIKE(0.0050, 0.0500 Al
0.5000 mg/kg) AR A1 2 50 (A KF EEME 6 1K),
e 1.5 WOTIEA BRI TER 0T, I (recovery,
Re)FIAH X HR E (i 22 (relative standard deviation, RSD){l15& 3
FiR o ARWHAT 13 PR 251 FRAL L5, R R
68.2%~119.8%, & % & N 0.7%~12.5%, & & GB/T
27417—2017 B3R, e T I 45 5% A0 v Rl 14 Al S8k .
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