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Determination of 19 Insecticides, Fungicides and Their Metabolites in Edible
Fungi by Ultra Performance Liquid Chromatography — Tandem Mass
Spectrometry with Dispersed Solid Phase Extraction

SHEN Xia *
(Meizhou Normal Branch, Jiaying University, Meizhou 514087, China)

Abstract: An ulira performance liquid chromatography — tandem mass spectrometry ( UPLC — MS/
MS) with dispersed solid phase extraction was established for the determination of 19 insecticides,
fungicides and their metabolites in edible fungi, including mushrooms, black fungus and tremella,
etc. The samples were firstly extracted with acetonitrile by homogeneous oscillation, then purified
with PSA and C5, and finally separated on an XR - ODS column (2.0 mm x 100 mm x2.2 pum)
with acetonitrile and water as mobile phases. The analytes were detected under multi-reaction monito-
ring(MRM) mode, determined by retention time and ion abundance ratio of the fragments and quan-
tified by the external standard method with matrix-matched standard curves. Under the optimized con-
ditions, 19 analytes showed good linearities (r* >0.998 0) in their respective concentration ranges.
The limits of detection and limits of quantitation were in the ranges of 0.2 —0. 6 pg/kg and 0.5 -2.0
e kg, respectively. Average recoveries for the analytes at three spiked levels ranged from 83. 1%
to 106% with relative standard deviations( RSD, n =6) of 5.0% —12% . The method was rapid,
accurate and sensitive, and was suitable for the determination of insecticides, fungicides and their
metabolites in edible fungi.
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EREE - HREZWEHEZ RSN B BRI FE L —, FKE GB 2763 -2019 (EMmEEEFIRE &
st R KRR AR R FUlF A el R U L BT 3L MLk BRHUBR . PUBR HUEER . 2
R, HEBEFRAF., REFRPNGZI9RE, (HXm R E S T e, W e b iR
FREABR 89 0. 02 me/kg, HADUGRHURE R AR R B I . R BRI, BV At . B i
BB T P A A0 A% ) % 0 00 S o 5 1 A AH B A /0 T A 7 o 2 0 P A B A
T ARG AN S o R P R B TS e, IR AT RE S Bk R 2R AR, S
EHEW SRR, s, TR0, KA Y ErE Rk, H P 0 R s 2 1l 4
PEREINT . BRI, RS S A [ B0 R A TR R A 0 B AR AR B I O v, R T
e e A EER Y,

HAp RS REBRAFRE N EPIEIRR . MRS, S HRERWwaE L&
WHICRE , (X 2R 7T Bk I %k e 3 B2 LU B0 IR 26 o0 3, AR R e BT 6 B R n R,
W PRI 7 4R SR AR (GO 1 | SRS - Btk (GC - MS) ™ | SA A - BT
H(GC - MS/MS) ™™ | R a3 i (HPLC) 1™ | Wik (a3 - B HE eI 2 (LC — MS/MS) 1 4
Hr, RZAEH. RERGRBY B THERREE, Aok, WEMAEEARH GC. GC - MS 5
GC - MS/MS 4341, AR H EIIM:ZE; HPLC ihiRiEl 5, HEHR S, wEEE, B
BEREME; 1 LC - MS/MS yEME G, 8t . REUESE, RS 2 RN W E AR T
RRPEEEFEES T REE, BRESFHEAR S, &HTFEHEHRS & RN
Wy 3R 2016 4E % AR GB 23200. 12 -20161" 1 GB 23200. 15 -2016 febrife, BALE TR A
. OB RSS2, AHARBLE HARE Y S AT . A8 SEXL. B UIRSEL &9, MeAMRiE T 20
AR ARG, SCE RERER AR o AR SEI0 S i e Ak 43 B AH AR B Ab 7 1 DL R RRE i - B 4%
PR, S TP, 38 R [ E R A R 19 B S ORI SRR R R AR 5 R 1) R v A
FHEARE — RIS (UPLC - MS/MS) 4387 J51%, AR R R 2R AR S .

1 SEIEERSY

1.1 FE5HA

S LC - 20 48 E o A a5 B 6 AB Triple Quad 5500 = PUARATF I (358 AB Sciex 231]) ;
TurboVap LV ZAX (5t Y Biotage 23 w)) 5 KQ — 500D #4288 i i i P& (R LB A AR A BR A4 7))
3K15 gL (FEE Sigma 24 H]) 5 Milli-Q B 2li7K 2% ( 3&[E Millipore 23w]) 5 MS3 WlEA (2R IKA 24H])

. FHEE . RURBET. SRS, DREERE . WHBK, BEHR. ZWR . WEN. D
. EHOE . MERE. LR, ETETE . BRHEUIR. SRR, JOMUPRIEEAE (34 100 mg/L) i H RS
WP BRI 2, 4, 6-=GU0REy (LK T 99% ) W4 H #%[% Dr. Ehrenstorfer GmbH; N-(2, 4-—.
FHOEHE ) -N” - H JRE HH BRER RS (4 KT 98% ) W H &K TRC A \), ZME. Pl (fangal) W B &1
Merck 23 H]; N-PNFEEL T (PSA) | T /\ bbb A AERE (Cs) o fAsafb B (GCB), 0.22 um XY
ROITVERENGH CNW A ] SAEN. JoKBRIRE:E. FrEmRel. FrgmRaE —a(orira) i E ) ik
AN, JoKERREEE TR E S b b eh 550 CHETF 4 h,

Fedh: BV SCAMT 8- P45 & s, Sfah. ek, 2k, KHE. RESHEERE &L 30 F,
HoApoPak4 Fh, F455 fp, a5 P, AERE OBREE)4 Fh, FAE2 P, FWEE2 B, RES Fh, B
H 3 Fh, BURERTRA9%).

1.2 FREBRRRIECH

TRAPREES R . 43 AR EEY S OGS S ) AR b i SR, S - ICRRREL 1 2 1)
BC R ERBREE B (20. 0 mg/L) 5 KRG 70 W BB & ) SRbRAE & i, F QSRR IR S b lal g,
HN-(2, 4-ZHIZER) -N -HISER K. KMiE . 20 R, BEHE . DR eien it &K E 4 0.5 mg/L,
SRR BRIRI TR, 2.0 mg/L, HARTFNYHY BRI R 1.0 mg/L,

PR TAERE : 43 7ML 10.0, 20.0, 50.0, 100, 200, 500 pL RS PRiEH IR, M2 AR
BPUERREEZ R 10 mL, 132 R YR ARk TR
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T A PREE R PR T 4 CHRMFT .
1.3 HmHl&ESRK
1.8.1 ##Em#l& KBEMEEMUIFRS), BB, ANERNAZRN, T -18 CHRIHRRATE
1.3.2 HSREE HE10 g WFEHRFECRERZE 0. 01 ¢) 50 mL BRLEL.OEH, A 20 mL ZBF,
SRIGIMIN 4 g TOKBRIREE. | g FALEN. | g FPEEIREN. 0.5 g iPIEIREA M, = ELEO0EE, Wig!
min, PRFEFEHLS min J5, 4 200 r/min Z0 5 min, WZHL6 mL _LISWMNZELEA 500 mg JO/KHRIRE:E. 40
mg PSA 2 40 mg C /% 15 mL 3R .OE h, WWHEIRZ) 1 min, 4 200 r/min 2.0 5 min, EFHVZE 2 mL
LiEWT 10 mL i, 40 CORIBHRARZIET. A 1 mL 20% LHEKERER, 40.22 pm
VU SH Z IR IR NG, R E
1.4 Wil E

16,1544 . Shim — pack XR — ODS JEAHGIEFE (2. 0 mm x 100 mm x 2.2 pm) ; Fifi: 30 C; #HFEE.
S ul; WEE: 0.3 mL/min; JBhAH: A KW, B Rk, BEEEBENIFEF: 0~3 min, 80% B; 3 ~6 min,
80% ~20% B; 6~9 min, 20% B; 9~9.5 min, 20% ~80% B; 9.5~12 min, 80% B,

Jon S5 . BTSSR (ESTT AN EST [mlB494l) 5 20 REE: 2 RS (MRM) 5 WE 55 HL K
5500 V; BEFURELE: 400 C; ZFALSRE 1. 0.345 MPa; FiBhAE J7: 0.414 MPa; KA S JE T
0.138 MPa; EfEHE: 80 V; HHE=HOEE: 10V, 19 fb SR En) ., 51, EERE
TR E LA 1,

Fl 19 AR, SR A BUE S

Table 1 ~MS parameters of 19 insecticides, fungicides and their metabolites
Retention  Precursor ion Product ion Collision energy
No. Analyte . R Note
time ( min) (m/z) (m/z) (V)

1 Amitraz( X H K) 3.31 294.0 163.1%, 122.1 19, 41 Insecticide

2 NDNMM (N-(2,4- " HZEFL) -N-HILH k) 2.61 163. 1 122.0*, 107.0 20, 32 Metabolite of amitraz
3 Cyromazine ( KM% ) 3.43 167.0 85.0%, 125.0 25, 20 Insecticide

4 Carbendazim( 21 %) 3.08 192. 1 160.0 ", 132.0 22, 40 Fungicide

5 Thiabendazole ( BE T 7 ) 3.56 202.0 175.17, 131.1 30, 42 Fungicide

6 Thiram ( f53E ) 4.45 241.1 196.0 ", 120.1 8, 20 Fungicide

7 Thiamethoxam ( I 1 1% ) 3.68 292.0 211.0*, 181.0 10, 20 Insecticide

8 Clothianidin ( g 11 Ji%) 4.72 250.0 132.0", 169.0 25, 20 Insecticide

9 Imidacloprid ( It 5Lk ) 5.18 256.0 175.0%, 209.0 25, 20 Insecticide

10 Chlorothalonil ( |41 ) 5.60 262.0 230.5", 194.5 19, 26 Fungicide

11 Dimethoate ( < 5) 5.75 230.0 199.0", 125.1 10, 25 Insecticide

12 Malathion ( Zhh; %) 6.17 331.0 127.1%, 99.0 15, 32 Insecticide

13 Prochloraz( K& ) 8.25 376. 1 308.0", 266.0 15, 20 Fungicide

14 2,4 ,6-Trichlorophenol (2,4 ,6- =% ;) 3.48 196.9 161.2*, 95.2 -30, —-45 Metabolite of prochloraz
15 Fipronil ( ) 4.32 434.9 329.8*, 249.8 -22, -39 Insecticide

16 Fipronil-desulfinyl ( 58 B i) 4.54 386.9 281.8", 382.8 —-46, -20 Metabolite of fipronil
17 Fipronil-sulfone ( 4 42 JiEHH) 5.23 451.0 282.07, 244.1 =25, -40 Metabolite of fipronil
18 Fipronil-sulfide ( 5% 155 8.05 418.9 382.8", 261.8 -20, -39 Metabolite of fipronil
19 Difenoconazole ( [z 5 %) 8.27 309.0 289.07, 93.0 -15, =55 Insecticide

# quantitative ion

2 HRE5E
2.1 wNEEmt

2.1.1

Buk et fEZROMMNRGT, XF 19 Rl B & ettt 16 Histb &4

(0 BRPR R IE ESTT R EST™ AP A7 3di. 4R eoR, RS ¥rfE ESIT 0 5
BENM + H] " e TR U, BOEE oM NEGR; X2, 4, 6-=80RM . BRAE LAY, BriR
fig, RTFHEAmER, 5P RSN, 18 ESI BGUT A BIE a g e [ M - H - 5 75 1%,
BEPER AL S Y BORHIEE S 718 TUE A B8 20T —GE rir, DUR BB R R B A8 1o E 1,
UM B R R BT e g 7, RIS 24, 19 Rl i OSSR 1. 47 PR,
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2.1.2 @mEhtEMRAL A UPLC - MS/MS A3, SEFELERSIAHH AN BR | 0K S50 Ag e
B2, AHH T 19 FRENY T AL ESTT F EST PIFPEESCT RIS, AL -& W im i, st R
AR, UK. NTAHYUHE, 75%5 7 HEEH R B &P 7 s 80R, iR R,
PIRE U T B AR ) B B2 AH Y, (HA U G, @ifiesir . A Rqs, Bk
CHEVERAUME. 25 L, SEREREOHESRERZAE, ot H bRy iR R B s, S 8 BEhF, Ll
Ty AUl e N

2.1.3 @EIEHHIEE  #%7 Shim — pack XR - ODS(2.0 mm x 100 mm x 2.2 pm) ., Agilent Eclipse
Plus C;4(2.1 mm x 100 mm x 1.8 um) ., Waters ACQUITY UPLC BEH (2.1 mm x 100 mm x 1.7 pm) Fl
Thermo Hypersil GOLD(2. 1 mm x 100 mm x 1. 9 pm)4 FRg A0 i 19 FRERmme) 3 S 8, 43
B, BiA HARMEEYTE 4 P B RESCHOUA R E S8 SEB I FERAIRBAR 1Y) Shim — pack XR —
ODS(2.0 mm x 100 mm x 2.2 pm) EiEFERFT/3 8, TERE UPLC - MS/MS £l 58 4F T, 19 Fhispilliid
Z SOV I S E i 1 RTR

0.6 16

18

6.0 8.0 0.0 2.0 4.0 6.0 8.0
t/min

T 19 FhEIY i) 2 527 i € 1% 1
Fig.1 MRM chromatograms of 19 analytes

the numbers denoted were the same as those in Table 1

2.2 EERS&LFENEL

HT&% . RESEHEEN T SARERAE, RIUESOENR, SRIUGEZRNE, 2% H
PRI = P BT, TR B S BT, R, R 2 5 ARG B SR i e
Ak 7 AT [ I AE B (SPE ) 32143 B M AE B ( QUECKERS ) 3121 SPE Jh# A bt 42 Jukend, H
A R SE R A LA . QuEChERS ARSI AR % e ke i) — b . 86 {58 0 A% it i b 4
BOR, JrikifERise . MR, HACBR S RE i 7B MR AR A YRR, BIASEE R H QuEChERS
PREE TS

Sh s pH AR b U H bR 0 REBCLER, SC00 R K 477 QuEChERS $2 B i,
SR BGSEFE P IR R IRIR S A, TERZZ b3k R, MUBEA RS pH BB AP 42
BOgeR, RE 1k B AR TESE BUSARR IR g . SCBREREE T PSAL C o fl GCB 3 Filt QUEChERS A1kt
AFE R4S (20, 40, 60 mg) XFAREBAMMIFRFES (10 we/ke) e BICR By 20, S5 R 2, 4521
F: IRSWRMFIRE S GCB B, BT H bR S BUSER ¥R it 40% , MW Rk &F GCB
PR, ARSI RICRTE 50% LU L, BN GCB J&, KiE Hirb &4 28k GCB WL,
4T PSA il C AR, Cg FRASAT MR I 520 AN I PSA B, X H T C s 2 Z IR BOR
CRBDIAEREYIT, 0 PSA FEEAE B ZMAIR . FER. WEREREEY . H,
40 mg PSA/40 mg C HABF I I 3R AH N Bclif, 7E 78% ~ 108% 2 18], X4 PSA HIEidAIRET, A4t RpRas
A, FEFCSOVARBEIHE s 2% PSA B R, SR APrek PSA MR, SRR AR, ZE AL,
SEREEUH S35 40 mg 1) PSA FlI C S bR HAE S . FERALIZAHE T, X E R B brat i
AR, DA 82% ~ 104% , W LU 2 ikt BoR
2.3 FAEWIE
2.3.1 EFEMM BHEFSNFEERS K, BAK., ZOERE, KBS TGS, HlT
AREMEFHEEG P EAREROE, EANEFEh ST E RSP B, A R B ) 5 bRk i
T AN A SRR TR L 1Y) 42% ~ 54% , FEFTHD I R B IR . Sl BRAE SR RN, SR F B PE R
an e UL bR TAR R, A B bR e T AR RS S i b 38 HAA ARG 2 IR, B
TR i M R R AT R R
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——PSA/C,,=60/60
~B—PSA/C,=60/40
—&—PSA/C,,=60/20

=>=PSA/C,=40/60

—¥=PSA/C,=40/40
—8—PSA/C,=40/20
——=PSA/C,=20/20
——PSA/C,=20/40
=== PSA/C,=20/60
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12 REJIARERS A E T PSAL ol GCB A B I3 L
Fig.2  Recoveries comparison of different combinations of PSA, C,; and GCB in spiked black fungus

the numbers(1 —19) denoted were the same as those in Table 1

2.3.2 HMEESHHR FERHTOEGENE ST, X 127 o 19 Fhrri e 2 5 bR i
TAERGE I E ,, LA ba e B 7B U aINERR (y) , XA B W B MR AR (x, we/L)
BEATEMENNATHR, RERVEZEBUR Hop HA L S e St f . ZRPRTEIBI A SG RBOUAR 2, 4525
W, 19 FRRINYITE — & TR O N RIS R RLIF, HSCRE(7) BIRT0.998 0.,

I E BRI A 5. 0 pg/L(N-(2, 4-HIRIE) N -HIZEHIIK . Kl . 2R, medk, o
PIBEWE) . 10.0 wg/LOBHIIK, WERR . RN, WEQUK . MEhmk, AT, IREENE, 2, 4, 6-=50K
Wy, GRS, JRHURS. U, HCRESIEI) A 20.0 pg/LORSE. BREUR) AobriE TVEWR, HEER
FALS YR MR L A SR IR, 2SR AL B AR, 4T R4 B AL S Y a9 J7 ik A R (LOD,
S/N=3)HER FIR(LOQ, S/N=10)7}5140.2~0.6 pg/kg F0.5~2.0 pg/kg, HHARHIERHIHLG
GURWAR 2. ZITIR RS, G TR w19 B HGR . R0 A 2 B AT

#2 KRHIEFH 19 Rt R 2T . AVETEH . MRS KR e B TR

Table 2 Linear equations, linear ranges, correlation coefficients(r*), LODs and LOQs of 19 analytes in black fungus

. . Linear range LOD LOQ

No. Analyte Linear equation r2

(pg/L) (pgrkg) (pgks)

1 Amitraz y=1.49 x10*x +753. 4 1.0~50.0 0.999 8 0.3 1.0
2 NDNMM y=4.02 x10*x +1 007 0.5~25.0 0.999 2 0.2 0.5
3 Cyromazine y=3.65x10%x +1 144 0.5~25.0 0.999 6 0.2 0.5
4 Carbendazim y=4.11 x 10*x +968. 2 0.5~25.0 0.999 4 0.2 0.5
5 Thiabendazole y=1.24 x10*x +553.7 1.0~50.0 0.999 6 0.3 1.0
6 Thiram y=2.22 x10%x +2 479 1.0~50.0 0.998 4 0.3 1.0
7 Thiamethoxam y=5.10 x 10*x +2 489 0.5~25.0 0.999 0 0.2 0.5
8 Clothianidin y=1.04 x10*x +554.9 1.0~50 0.999 8 0.3 1.0
9 Imidacloprid y=2.29 x10*x +1 398 1.0~50 0.999 6 0.3 1.0
10 Chlorothalonil y=2.34 x10%x +2 447 1.0~50 0.998 4 0.3 1.0
11 Dimethoate y=6.30 x 10°x +448.2 2.0~100 0.998 6 0.6 2.0
12 Malathion y=1.49 x10*x +753. 4 0.5~25.0 0.999 1 0.2 0.5
13 Prochloraz y=4.50 x 10*x +889. 1 1.0~50 0.999 0 0.3 1.0
14 2, 4, 6-Trichlorophenol y=7.72 x10%x +874. 4 1.0~50 0.998 1 0.3 1.0
15 Fipronil y=9.32 x10%x +1 005 1.0~50 0.998 7 0.3 1.0
16 Fipronil-desulfinyl y=5.06 x10% +777.5 1.0~50 0.998 8 0.3 1.0
17 Fipronil-sulfone y=9.11 x10°x +1 550 1.0~50 0.998 8 0.3 1.0
18 Fipronil-sulfide y=4.16 x 10%x +653.3 1.0~50 0.999 0 0.3 1.0
19 Difenoconazole y=2.98 x10%x +667.9 2.0~100 0.999 1 0.6 2.0
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2.3.3 E¥ESExMFEREZ HTRMEMEE L, ERERKR, SRS RICRZ
WA o RAE R L SERR A AE T, EHR 3 SR (o, ARH- R BOBAPEAR S A T AR Il 52
B, HETITER RICR AR ERZZ(RSD) o 2B M MR 3 A BIPREEE W, IFRIKE
il 1AL 2 510 £ LOQ, BAWEEFATIE 6 Ik, iHE MR & RSD, 455R IR, 3 Ra M
FE B IFRIEICR A 83. 1% ~ 106% , RSD 415.0% ~12% (ULFe3) o J7 R HERA BRI 5 B S RETR 2 H
ORI E TR R

319 BIEEIPrE HIbRIEICR ZAHX bR (R 2E (n = 6)

Table 3 Spiked recoveries and relative standard deviations of 19 analytes(n =6)

Analyte Spiked Lentinus edodes Black fungus Tremella
. (pg/kg) Recovery(% ) RSD(% ) Recovery(% ) RSD(% ) Recovery (% ) RSD(% )

Amitraz 1.0,2.0,10.0 84.1,92.0,99.6 8.9,5.9,7.2 89.3,90.3,102 12,7.5,7.6 83.7,98.2,806.8 10,9.7,5.5
NDNMM 0.5,1.0,5.0 84.7,91.0,101 12,7.6,5.8 91.8,98.8,85.4 8.8,6.4,6.1 90.4,85.2,98.3 8.9,6.5,8.0
Cyromazine 0.5,1.0,5.0 89.0,97.5,97.4 12,7.2,7.0 94.0,85.7,85.2 11,6.7,7.1 88.9,98.6,103 10,8.3,6.6
Carbendazim 0.5,1.0,5.0 85.9,94.9,85.0 9.8,7.7,5.7 95.6,89.6,103 10,7.0,8.6 93.1,101,87.5 10,9.9,7.0
Thiabendazole 1.0,2.0,10.0 95.7,98.3,85.2 8.3,6.1,7.2 93.9,87.3,95.0 11,9.0,6.9 85.5,97.2,85.6 9.1,10,7.8
Thiram 1.0,2.0,10.0 90.8,95.2,88.4 12,7.4,8.5 89.0,99.5,85.6 10,5.6,5.1 85.4,93.1,101 8.2,9.4,6.9
Thiamethoxam 0.5,1.0,5.0 86.0,97.2,106 8.3,9.8,5.7 94.0,90.9,86.3 12,7.2,7.5 94.9,100,105 9.7,11,6.1
Clothianidin 1.0,2.0,10.0  84.1,87.5,104 10,10,5.5 87.8,99.2,97.3 7.9,9.0,7.2 90.4,93.5,103 9.1,8.1,5.1
Imidacloprid 1.0,2.0,10.0 83.4,90.3,86.0 9.0,8.0,7.6 95.1,85.3,104 8.7,9.7,6.3 88.2,90.0,104 8.7,7.6,8.3
Chlorothalonil 1.0,2.0,10.0 87.6,90.3,95.2 12,6.8,5.4 83.1,86.3,89.1 12,9.5,5.7 96.0,97.1,106 10,5.6,5.5
Dimethoate 2.0,4.0,20.0 96.2,91.6,90.4 10,6.9,7.3  84.9,100,104 8.2,9.8,5.8 91.6,91.3,87.4 9.1,8.7,5.6
Malathion 0.5,1.0,5.0 84.7,93.1,98.1 8.4,9.5,5.8 96.7,93.8,94.9 9.2,8.6,6.0 86.6,88.5,104 8.1,6.6,7.7

Prochloraz
2,4 ,6-Trichlorophenol

.0,2.0,10.0 88.4,93.7,97.0 7.9,9.1,5.0 83.9,95.2,104 9.5,5.5,5.7 88.3,93.6,84.9 8.6,10,6.7
.0,2.0,10.0 86.1,88.1,91.5 11,9.7,8.3 89.2,98.3,85.0 9.2,10,7.7 93.1,87.1,87.0 10,9.4,5.4
.0,2.0,10.0 95.2,86.8,99.1 12,8.9,7.7 89.3,92.2,102 11,7.6,5.8 86.1,92.0,101 10,6.3,5.2
.0,2.0,10.0  86.1,101,87.5 9.5,10,5.6 86.4,90.2,100 11,6.5,7.0 92.5,90.3,101 9.0,8.1,8.6

1
1
Fipronil 1
1

Fipronil-sulfone 1.0,2.0,10.0  93.4,94.7,102 9.2,8.0,6.4 86.3,85.2,91.9 8.0,8.8,5.0 92.8,93.0,88.5 12,6.1,6.6
1
2

Fipronil-desulfinyl
Fipronil-sulfide .0,2.0,10.0 96.4,99.4.91.1 8.2,7.8,8.2 87.7,95.4,87.6 11,9.9,5.2 96.4,96.5,86.5 8.4,8.8,5.0
.0,4.0,20.0 93.3,97.5,87.2 9.9,7.9,5.4 86.4,92.3,84.6 12,8.4,6.3 88.3,91.3,86.9 8.6,8.8,5.8

Difenoconazole

2.4 LEREmEVNE

IR AT, RAATEET 30 A S
AR, A, A, AEAE. B OKH. s
FFAFRES, SRHRIL | AR R T,
Hatt e 4. 72 me/ke, BOPIE (e LR 3 o] , , | |
0.0 2.0 4.0 6.0 8.0

3 z:l!l: -L/e t/min
Zlgj Z% g QuEChERS 7‘3 ‘?z_;‘ u Z H% iﬁ %IJ j:iI:E. E‘R |§] 3 FHlliéﬁ*it% EPE%?%E@%EX%%%%@WE@

= Fig. 3  Extracted ion chromatogram of chlorothalonil
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