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B 5K - AR AT - AT R E R ik i
RIE i EARZGH F P AR R M FERE 7

MW REWE R A EZE DA EEE

( ¥R E AR RS e, i 201103)

W OE @ T eSO G- PUBAT- AT E] BT A (UPLC-Q-TOF MS) PR i e e 24 il 51 b 35 Fpdl ik
B R B RV T o AR 24 00 RE 22 PP R PR A R AR BBUS , SR Zorbax C g (354 (100 mmx 1. 8 mm,
2.1 pm) FATHES, LLO. 1% HIR-ZHE1E N s TR B TRIBE, SR A IE B 2=t i, 7Efr g
ST, 35 MOREHIFE0.2, 0.4 F12.0 mg/kg AKFT R INIEICE A 81.0% ~101.3% , FHXTHRIE (w22
H1.0% ~4.4% , £ 100 RS AT 6 RS PO as th iR T A2 R BT, FFFAT T & mahr . AJTiEawr
R, GERMER AR I8 A2 R RS Ak 2 R TR R Y MRS

KEER BRSO - DU AT-CATH R R 0 fh2R R AR En; R 257
1 5| 8§

A BRI AT R A AR 24 5150 T A B IIAR AR BUR o A AR 25 5oy, 3R N A 25 5247 P k%
AECAT B, MRAEAR DG BRARFRA RO LAAM A & A OS2 R AR a8, ml S8k 7= Sk
2GR AR MEWZE RIS ARk, I T & A AR RIS b AR 25 5 AR 7™ 5 5% B A
RAEW I FE IR LA, 51 T =BG,

HRT, A2 1100 Fre 25 0 T4l A = v 20 B ARG I 7 25 35 22 B 00 SUR 0 1 & B kG
M X AR A BRI A GC-MS™ LC-MS/MSP R H B dr L GC-MS ANiE ] TAE R
I T 255 i EOE AR 2y, LC-MS/MS RS, BEE AR 4, (R BRI 2 1k & W o N 1ff
Oy, ORI AREIL A B A 1, o HEERRE B AR & it AT e e A R AR
T - DU AT~ RATHS ] %k (UPLC-Q-TOF MS) RT3 il 45 il Ak 45 1 K ie A RS 1 I B b A 40
JEH AT DS bR i B e 12, 45 T TR A AR M §EE . BT, UPLC-Q-TOF MS JiZ [
FHFHG™ K= g0 gt R et KRR B Y AR AR, B R A4 UPLC-
Q-TOF MS J5 3 b il 35 Hp AR L BNk 27 28 1 70 19 SCRRHRGE . ASAIFGE ST T XA 243l 7] v 35 ik
REFIA UPLC-Q-TOF MS PR i A iy 5 ik, AIFERS S A N XT 35 Ak R R AT A, A7 ik A
A A TR PR 5 SR AT SR AR A, T AR FH AR 24 3 0 AR IR A Ak 2 2R R 0 e M A, A
S B W TR R AR S

2 SIGESY

2.1 UFE5iEH

1290 # S AR AR €015 /6530 DU AT- RATHS (8] B3 AL ( SE [ Agilent A A ) 3 43081 K (Fi 1+ Metler
Toledo 2~ F]) 5 B0l Millipore #8425 /KHL( 3 E Millipore 22 H])

SEYGH 35 FP A FIFRAE S (41 >97.0% , 5 Dr. Ehrenstorfer GmbH A ]) ;3 Z &  H ¥ ( LC-MS
AR, Merck 2471 3 AR (RZEAE) 3 SeWAIK O RIS . SEBRt i TR
2.2 FREBAEBRIBECH

PRI 10 mg bRl , FH AR I 225 % 10 mL, Bl 1000 me/L A B4R IS 5 VTR
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2.3 HmAEFE

FRELZY 0.2 g BEGL, DI H AR, #8575 10 min, RHIBIEIE, FAFBREAZT 100 mL, %B%E
BUEH, L3500 r/min B0 5 min, WHC2 mL BIEHRE 50 mL MY, A 25 mL 20, HKE
%50 mL, 3 0.22 pm JERE, BEREINE
2.4 LWEH

i 2510 . Agilent Zorbax C g 0 35HE (100 mmx1.8 mm, 2.1 pm) ; FishtiH 0.1% (V/V) HER(A)
MG (B A8 BEIEVERIFEF: 0 ~3 min, 10% ~40% B; 3 ~7 min, 40% ~90% B; 7 ~12 min, 90%
B; 12 ~12.5 min, 90% ~10% B, Ji# A 0.3 mL/min; i 35C, #FHEEN 2 pL,

B st B miss (ESD IR, 1E & TR R —UBE m/z 150 ~500, 4TI
m/z 50 ~500; A AR FARE: 11 L/ming B UET): 50 psi; TR 300°C ; BAE
HLH: 3500 V; 24 140 V; RS REERE R /000 0 . 5, 10, 20 F140 V., 35 Bl R 7 ARG ff o
A R E 2 RS E R,

1 35 FORTEM BT 30 ORI A] RS o7 S S RS i 2
Table 1
kinds of fungicides

Molecular formulas, retention time, theoretical molecular weight, measured molecular weight and mass error of 35

Fungicide compound Nizi‘;::;]l:r Rele(nrl:l(i)rrll)ume Theorctlwnjgil Eltulccular 1M‘ei;‘surevd. " ass error

g molecular W(jlg mDa ><104’

¥R Kresoxim-methyl CgHyNO, 6.944 314.1387 314.1390 0.3 1.0
R IEXL Thiram CeH,N, S, 5.222 240.9956 240. 9960 0.4 1.7

SR LG Fluxapyroxad CisHp, FsN;0 6.215 382.0973 382.0978 0.5 1.3
=W Triadimenol C4H4CIN; 0, 5.770 296. 1160 296. 1165 0.5 1.7
2.7 18, Diethofencarb C4H, NO, 6.059 268.1543 268. 1546 0.3 1.1
JEBEMS MR Dimethomorph C, H,, CINO, 5.781 388.1310 388.1315 0.5 1.3
WEFE 2 Hymexazol C,HsNO, 1.796 100. 0393 100.0397 0.4 4.0
SRML T Fluopicolide C4HgC1F5N, 0 6.407 382.9727 382.9728 0.1 0.3
FH LA B R Thiophanate-methyl G, H,N,0,S, 4.679 343.0529 343.0531 0.2 0.6
5 BT Trifloxystrobin CyHF3N,0, 7.500 409.1370 409. 1371 0.1 0.2
FEEEF 3R Difenoconazole CoHy; CI,N; 04 6.963 406.0720 406.0721 0.1 0.2
JiE#M: Myclobutanil CsH; CIN, 6.139 289.1215 289.1216 0.1 0.3
£ R Carbendazim CoHyN;0, 1.883 192.0768 192.0767 0.1 0.5
SFFME Epoxiconazole Cy,H5CIFN; O 6.216 330. 0804 330. 0807 0.3 0.9
WA Flutriafol CsH;3F,N; 0 5.035 302. 1099 302. 1100 0.1 0.3
=i Triadimefon C,,H,4CIN; 0, 6.258 294. 1004 294.1007 0.3 1.0
%% R Carboxin C,H;;NO,S 5.247 236. 0740 236.0742 0.2 0.8
e EEE T Pyraclostrobin CoH 5 CIN; 0, 7.215 388.1059 388.1059 0 0.0
% 1 i Azoxystrobin Cy H7N; 04 6.174 404. 1241 404. 1246 0.5 1.2
NI Propiconazole C;sH,;CI,N;0, 6.728 342.0771 342.0771 0 0.0
=FFMk Tricyclazole CoH,N;S 3.576 190. 0433 190.0433 0 0.0
JZMEEE Diniconazole C;sH,;CL,N;0 6.709 326.0821 326.0824 0.3 0.9
FEIE R Tsoprothiolane C,H50,S, 6.622 291.0719 291.0721 0.2 0.7
FETEME Flusilazole CigHysF5 N, Si 6.383 316.1076 316.1078 0.2 0.6
FEFE R Oxadixyl C HN,0, 4.410 279.1339 279.1342 0.3 1.0
Bkl Prochloraz Cy5H,6CI;N; 0, 5.996 376.0381 376.0383 0.2 0.5

T L Tebuconazole C,¢H,, CIN; O 6.377 308. 1524 308. 1528 0.4 1.3
TR # M Penconazole Ci3H5CL Ny 6.555 284.0716 284.0720 0.4 1.4
MR B Ametoctradin Cy5H,5 N 6.004 276.2183 276.2186 0.3 1.1
WEEE % Boscalid C,sH,CLN,0 6.300 343.0399 343.0404 0.5 1.5

FH 7 2 Metalaxyl C,sH,, NO, 5.258 280. 1543 280. 1543 0 0.0
WER R Thiabendazole CioH;N; S 2.051 202.0433 202.0433 0 0.0
FNEEME Imazalil C,H,4,C,N,0 4.246 297.0556 297.0557 0.1 0.3

WA 2 iz Pyrimethanil CoH 3N, 4.978 200.1182 200. 1181 -0.1 -0.5
FEEE BN Propamocarb CoHyN, 0, 1.602 189. 1598 189.1597 0.1 0.5
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2.5 HEEEMIEIL
2.5.1 —RFEBIBEMNEST R Agilent 24 Y PCDL #FHEEST T 35 Fl R 7 AY— 9T B9 2
XL YT — Rk, K15 BARLA Y0 a0 B 1a] RS o i e 50SE 5 8., alad 7 PCDL 8
Hg AR SR 5013 CAS SRR B I AR5 B, S T 35 RS0 A —ZONT B i = B8 7
2.5.2 ZHBUEHEERNES N BAaYRE RS AR RERE S T (5, 10, 20 140 V) #E
T RS, R Y PEEIE TR B R 5 F R, Lt PCDL #4, &b &Y —9n
BRI, BB T AR R R B N TS 2 T
2.6 SERN

ASZE R F UPLC-Q-TOF MS X4l 51 v (%) 25 BRI A 7 M A, B el RIS I AR B 7], SR XF
BAUE Y R B R 2 7% [ AR VA 7 A

3 AR5

3.1 REGEEENRL

ZEET AN AL RO i o B R U A TR e, — RSO0 T, Rl 255 FH 85 -7K
ol HH oK PRI B AR R AE DT sAe . SCIe s R, G- KAETE AR, e o s T DA H -
AT, I H OWE-IKIRR I 8AL, AR T IS A a s RE Y, [Fr%5 T iR
MBS REE B TSR, S5 EW, AR TIA0.1% (Vv/V) BfR, ABFRE/EYH
BARRCR, e m REE . Bt ARSCRESE CNE-0. 1% (V/V) MR WAE s AH
3.2 JRiGEHFHMRK

Zad e, 7€ ESUBGT, 35 MR AIBMES T B P [ M+H ] 7EEAT 55 B 122 (4 A
FT, AR TR B Y T A R T 0 D S A R R R A 0 BT K] AT A4S B T 2 T A 4T
REASHE = XL S Y e PERERR PE . R, REAP R R AR 4 4 DA FIRE#EBES (5, 10, 20 F140 V) T
) ik

TEALR (- BB 41T, 35 FIREEFITE 10 min NESREIS R4 8 . A5 o fb A W i 45 5 B[]
WWEHHESCE E A, Bl T EY R LA, S P BSaeie s o X, K1 8 35 PR Hn
METRE,

3.3 EMFEMSERIN

SN RAE BN — WS AT BRI H SRR, SR80, $45 70 =85 MR TR B 2 by BE (L FH Pk
FEA o ORI BEALL BHMEARE S PR SRR I A2 R4 T — TS H , K R AR B B U A T R AL
W BB RITLR G, Bigsr =75 BB A FHPERE &

A2 b A 0 S ARSI R R A AT, R ERR PR ZOR ARG . A S R, BAR UPLC-Q-
TOF MS B 0 2 B8 T AR5, (H 2 5 43 BT E A 1 A0 AS B B AOAH o3 2k S A i s, BRI SR
UPLC-Q-TOF MS 4347, (aisike s air,

3.4 FAiEEEE

3.4.1 ZMER WHR MEREKZE BH 0.2 ~20 me/L 5B AREAR, LIS T8 T1E 0 E &
BT, FEPRAL ) s A RS AR AT, ARG ek B A 0 AR (V) A AR VR
(X, mg/L) AEEARARIEATLAE ME 5387, 25T, 35 BRI A OC R R*>0.99,

£t B DA — TSSO R R A5 5> =85 H Ui B e K R 155 =75 I IRt vk B ARy
AR ERR R (LOD) , T ST AR UPLC-Q-TOF MS &, #RERTS, 8 0.2, 0.4 F
2.0 mg/kg 3 DI, BAKEEZNE 3 WK, FHEIMEICE 81.0% ~101.3% , AHXFRAE R
ZH1.0% ~4.4% , 5EFR WAL 2,

3.4.2 JRISHMBERTMEMEIIE  7E ARSI 35 FhAS B B4 245 HRVRE & bR e s w, Br
ISINEHRES 3. 4.1 15 R [BLSCRSCIR TR N 0 v B — 20, AR5 AT B0 R SR RS R R, KR40 I
Fe2, M2 WL, FrEsy i iR A e T A 2R
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(5]

Intensity ( 10%)
o

B 35 Bl BRI AYLGE T
LR, 2. WEEE R, 3. 2R, 4 VER R, 5. PR, 6. M, 7 BERE R, 8. WALRLM R, 9. W
T, 10, BWERE, 11 RRIENL, 12. 55 R, 13. MRRR , 14, IGHERGeH, 15. =Rz, 16 BREENE , 17. e
B, 18. ZEEHL, 19. WS RME, 20. WETRTE, 21. JUMEIRIIERE , 22. JRIRME, 23. =W, 24. IEMERIRL , 25. 1%
WEEE, 26. JUREME, 27. JRILERIL , 28. IR, 29. REARER , 30. MR, 31. NERIE, 32. MERATR, 33. KMk
FHERmE, 34 ek R g, 35. 5 MK
Fig. 1 Total ion current (TIC) chromatogram of 35 kinds of fungicide
1. Propamocarb, 2. Hymexazol, 3. Carbendazim, 4. Thiabendazole, 5. Tricyclazole, 6. Imazalil, 7. Oxadixyl, 8. Thio-
phanate-Methyl, 9. Pyrimethanil, 10. Flutriafol, 11. Thiram, 12. Carboxin, 13. Metalaxyl, 14. Dimethomorph, 15. Triadi-
menol, 16. Prochloraz, 17. Ametoctradin, 18. Diethofencarb, 19. Myclobutanil, 20. Azoxystrobin, 21. Fluxapyroxad,
22. Epoxiconazole, 23. Triadimefon, 24. Boscalid, 25. Tebuconazole, 26. Flusilazole, 27. Fluopicolide, 28. Penconazole
29. Isoprothiolane, 30. Diniconazole, 31. Propiconazole, 32. Kresoxim-Methyl, 33. Difenoconazole, 34. Pyraclostrobin,
35. Trifloxystrobin

F2 35 FRTETI AR R A e AR FRUER 22 (n=3 ) FIk R 514K

Table 2 Limits of detection (LODs) , recovery, relative standard deivation (RSDs) (n=3) and searching scores of 35 kinds of

fungicides

by S Recovery W RDE Searching scores
lacs /AN Lop 0.2 (mg'kg) 0.4 (mg/kg) 2.0 (mg'kg) 0.2 (mg'kg) 0.4 (mg/kg) 2.0 (mg/kg)
C d kg
ompoun (mg/kg) Recovery RSD Recovery RSD Recovery RSD TOF Q-TOF TOF Q-TOF TOF Q-TOF

(%) (%) (%) (%) (%) (%)
BETM Kresoxim-methyl 0.08 ~ 88.9 1.2 87.3 2.0 8.6 1.5 96.5 79.2 93.0 87.1 99.6 87.8

2R Thiram 0.09 83.0 2.4 87.4 2.9 91.5 1.3 98.4 77.8 99.4  79.1 98.5 85.8
ﬁu%;@;ﬁiiﬁ 0.07 88.6 2.7 93.7 2.4 92.2 1.8 99.5 80.1 99.3  78.9 99.5  94.1
MR Triadimenol 0.08 85.1 2.1 87.0 1.8 87.9 1.2 86.5 75.6 89.0 83.2 93.2  89.0
Z %58k Diethofencarb  0.06 99.9 2.0 94.2 2.5 98.3 1.5 85.6 76.3 97.8 72.2 99.2  90.9
JHTEND I Dimethomorph 0. 06 93.0 1.4 95.7 3.2 95.1 1.9 90.5 85.2 99.8 87.1 99.5 91.8
WERE R Hymexazol 0.08 84.1 1.8 85.3 1.8 82.5 1.6 86.2 76.4 87.8 79.6 98.5 95.0
FUML T Fluopicolide  0.08 95.3 1.9 93.4 1.7 95.9 1.7 95.2 76.7 99.7 80.6 99.4 94.2

B ARL T AR
Thiophanate-Methyl

JE MR Trifloxystrobin -~ 0.06 88.3 1.7 88.2 1.8 86.7 1.9 89.9 78.8 93.2 836 99.6 952

0.05 90.4 1.9 85.2 2.0 82.5 2.9 99.6 80.2 99.4  79.9 99.1  93.1

D%e%iﬁz%e 0.06 88.2 1.8 90.8 1.2 95.3 2.7 96.5 79.4 96.5 88.1 99.4 94.4
I IE Myclobutanil 0.06 93.3 2.8 94.4 1.2 90.3 1.8 92.1 83.1 98.6  82.8 99.1 90.6
£ R Carbendazim 0.08 88.1 2.1 84.6 1.7 81.0 2.7 87.1 76.2 87.1 79.8 87.5 85.7
FIAME Epoxiconazole  0.04 98.6 1.6 98.0 1.9 95.1 2.5 93.1 87.2 99.2  89.9 98.8 93.2
AW flutriafol 0.04 94.5 1.4 87.7 2.2 87.3 1.6 90.9 81.2 99.5 87.6 99.5  92.5
WA Triadimefon 0.05 98.5 1.7 93.1 2.9 95.6 2.2 88.9 76.4 98.1 85.9 98.5 93.0
%75 R Carboxin 0.04 93.8 1.7 90.4 2.1 91.9 1.4 98.8 87.7 99.0 90.2 99.0 93.6
s&iﬂsﬁfégﬁn 0.04 89.0 2.0 91.4 1.2 92.9 1.4 99.5 88.2 99.3 91.1 99.5 94.1
WEER TR Azoxystrobin 0.06 88.9 2.3 88.7 2.8 91.6 1.9 95.1 78.9 99.7 85.6 98.6 94.1
NFRIE Propiconazole  0.08 91.9 1.6 94.7 2.4 93.2 1.3 98.2 80.4 98.9 84.5 99.5 86.7
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%3¢ 2 ( Continued to Table 2)

M ENCE Recovery KrZR 5145 Searching scores
&Yk op 0.2 (mg/kg) 0.4 (mg/kg) 2.0 (mgrkg) 0.2 (mg/kg) 0.4 (mg/kg) 2.0 (mg/kg)
Compound mg/k
! ( y/g)fﬁﬁg?y ﬁ;% ‘?%XTV 5;2 Iﬁﬁf?y ﬁi% TOF Q-TOF TOF Q-TOF TOF Q-TOF
=M Tricyclazole  0.04 95.9 2.0 945 2.5 935 1.6 99.9 89.7 99.9 92.1 99.5 94.9
J#WEEE Diniconazole  0.06 80.6 2.6 97.4 1.0 100.2 1.9 98.5 80.7 99.5 84.2 99.2 88.6
FiJE R Isoprothiolane  0.05 92.3 1.1 93.6 2.2 96.0 1.0 99.7 85.2 99.2 89.5 98.8 93.8
FAEME Flusilazole 0.08 83.2 1.6 8.9 1.2 93.2 2.4 96.8 79.9 96.1 851 98.9 90.1
BEFE R Oxadixyl 0.06 88.3 3.4 8.3 1.4 8.2 2.3 89.7 78.4 98.4 87.4 99.3 95
KA Prochloraz 0.04 99.6 1.1 101.3 3.3 93.1 1.8 99.8 87.8 97.9 90.1 99.3 95.6
JXMEEE Tebuconazole 0. 05 92.6 4.4 882 2.7 91.8 2.5 96.7 8.3 98.7 8.9 98.5 91.5
SR Penconazole  0.05 96.7 2.6 97.7 1.1 98.2 2.6 97.3 88.9 98.3 856 98.3 96.5
AR I Ametoctradin 0. 04 92.6 1.2 93.8 1.7 88.6 2.7 96.8 81.7 99.5 90.2 98.9 94.4
WE L B Boscalid 0.04 93.6 3.1 90.2 1.5 86.0 1.9 99.2 839 99.6 90.2 99.1 92.7
FHFH R Metalaxyl 0.04 95.3 2.7  93.4 2.0 90.0 2.0 99.7 857 99.7 89.9 99.4 956
BER R Thiabendazole  0.04 86.1 1.9 87.0 3.4 91.2 2.6 98.8 8.7 99.4 90.1 99.2 93.8
FNFEEME Imazalil 0.06 96.0 2.1 99.0 2.9 100.7 2.6 87.8 82.2 99.5 89.7 98.5 95.7
WEEENE Pyrimethanil — 0.05 97.0 2.5 91.7 2.7 93.0 3.1 90.1 81.2 99.5 89.6 99.1 93.2
FEF B Propamocarb  0.05 99.8 2.6 943 2.3 941 2.5 99.7 80.4 99.7 855 99.7 94.9

3.5 LEREFEmIGE

JSE RS B9 538 100 3 T 7 B e it 2 A7 DR O 4, AL 4 2R LR 3, 78 6 MR h i A
PR A 2 A3 SRR Ay o O 2 1 R0 22 1 SR I | 7 4 2% BRRRE i Hh s 2 S TS0 22 T
F SRR =R WEER , B OY BHERR fh 09— SRR (TOF) K 155035 =90, sl Bt 4
(Q-TOF) Kr A ¥ =75, R BHIERE b S IR 24 B B A AR MEBEA T 1 5 S AG I
3 SEPRRR AR IS

Table 3 Detection results of real samples

—— PN K& %L Searching scores ot

AN 247 1) 71 7R wim 3 — >

Pesticide formulation name Illegally added fungicide #%Oﬁ);:lg Bg%‘)?)iFleﬁ C(O (r;;e)n t
109% M ST 1 Ll 05,9 . 26
10% Imidacloprid wettable powder Carbendazin : ) :
S%quﬁ; * %%?L(Fﬂ )—Euﬂéﬁ?
5% Abamectin. B-cypermethrin emulsifiable 90.5 78.8 3.1

Tebuconazole
concentrate
40% 2T 7K TT 5 T 96.9 791 4.9
40% Carbendazim suspension concentrate Tebuconazole : : :
80% JI M4 ] P A7 51 = 9.6 76.9 39
80% Tebuconazole wettable powder Tricyclazole ’ ’ ’
430 g/ L TR 7 5] T A T 99.0 20,5 0.6
430 g/L Tebuconazole suspension concentrate Azoxystrobin : : :
15% — W T 314453 57 ZHR
15% Triadimefon wettable powder Carbendazin 99.3 86.24 2.1
A
4 %R

HEAL T AR 25 35 FhR A UPLC-Q-TOF MS Y52 VIR J7 i, 07 FH T B R S AR o
TEA U 100 GyFEa R, Fifid ) 72 R e B S5 R TR, 3ok 2857 i A 80 R O B 22 A PRI
W, WS AR ™ Al S B RIS 5 R 24 5 A 2R .l i WA 2l 0] P ARk TR0 A~ 3% ) A PR s
i, REAE RSB PR 2 Bl , PRI ™ A BTRE 2 4, ARG A BT R AL T A B SR
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Rapid Screening of Illegally Added Chemical Fungicide in Pesticide
Formulations by Ultra Performance Liquid Chromatography-
Quadrupole-Time of Flight Mass Spectrometry

CHEN Jian-Bo, WU Ai-Juan, ZHAO Li, HUANG Lan-Qi, MA Lin, ZHAN Xiu-Ping"
( Shanghai Agriculture Technical Extension Service Center, Shanghai 201103, China)

Abstract A method of ultra performance liquid chromatography-quadrupole-time of flight-mass spectrometry
(UPLC-Q-TOF MS) was developed to determine 35 kinds of illegally added chemical fungicides in pesticide
formulations. The samples were pretreated based on the ultrasonic extraction by the solvent of methanol, and
then separated on a Zorbax C;(100 mmx1.8 mm, 2.1 pm) column by a gradient elution with 0. 1% formic
acid aqueous solution and acetonitrile as the mobile phase. The mass spectrometer was operated under positive
mode. Under the optimal conditions, the recoveries at three spiked levels (0.2, 0.4, and 2.0 mg/kg) were
in the range of 81.0% —101.3% and the RSDs were 1.0% —4.4% . Based on the developed method, 100
samples were analyzed, and among which 6 samples were screened out chemical fungicides. The proposed
method was high-efficient, accurate and reliable for the qualitatively screening of illegaly added chemical
fungicides.

Keywords Ultra performance liquid chromatography-quadrupole-time of flight mass spectrometry ; Screening;

Chemical fungicide ; Illegally added; Pesticide formulations
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SCIEX & i#f#f H RiE EMAEERICEAMAFEATERH
MRERMBILEETEERQUER L EURIGED

JE5T 2017 4E 1 A 24 H- SCIEX & E A RkA M H R A BRASE YA B 76 2017 45 1 H 24 5 KA T 8% T 2E 9y il
ZyRAF AR LR AR A P AR I S5 AR &, 25050 T R RE B A9 B i 1 25 FUECHE 43 BT, BRAE TT LAYE SCIEX 22
&) PAS0O Plus AE¥)5MHT ZR 58 1 i MOHOBE AL FRiC Ao 88, A AR P B AT, AT IR 5838 1) TAR e

) — /NS AR R S, T JR IR T 96 A B R, BRHUNE 43 M 300 60 43 B A A 3 B AL S8 HILIC J7 ik R T
XA 5T 5 AT LA AG B 25 A A5 Ak , 5 B A AT W 00 mT R i o 8 A Ak A0 A 4 26 B T T BRAICR BB L 43 A . H SR
A P A T BT 30 2 R S BE A R HEBR T Wi B R R R A B 3 SCIEX 2 w44 Oy R 4y
I KA QC S250 2 M FE 3 w] LA AR 24 i B R B T 8 0 PR 1, A8 Bh TR UEVRIT AR .

BRI A 2 97 AL A BE IR ME NG BR AR IR 8 4, ST BATTREBTIR (mADb) SHeii, & v S BB AR M 41 A 25
£ (ADCC ) FIAMAAMR IS 1) 40 M 54 ( CDC) W3S I alosi b, B/ s 73 3 B S0 5 B (g Bl b Ak 2 sml B Ak 2
FRY 58 ) DL KA T SE A 25 S 2o0) i R I WA P2 AR AR R B XU

il FHZ P R AR, AT LA EEETE SCIEX /A 7] PAS0O Plus B0k BT BAAL (GU) . SCIEX 2\ FIR ML T 4 Al d 2
1 5:2% R TR BT Pt nT LA E 2 CAYRR IR E RN 2S . SCIEX /2 mI PRg B4 BT 0 125 Hh A R i b 2 mT LA
1E Beckman Coulter it Biomek H 374k TAER, FA# Aok —H 1 5 SL 56 25 19 8 ISR,

SCIEX 23wl 7 i 2238 Mark Lies 1504 “ 3 W 43 M 5 20 58 EARA Tt O (9 46 2% — B TG ATHE ST AR 3] . SCIEX 2\ ]
AR R T R BAT A S % e B R X LA B AT S5 R S G A 6B AT A M AN S BT, SRIIE TR
A S 2 T 1 TAERCR”

SCIEX 2 Al HRBMEAR IS 20T iR & Bl iR A8 T A W EBR (BPL) “ SR AR W F 5400127, o Q3T 953 1 o) fig
5HeatiRng4,



