5541 4 55 6 1 SrAT AR Vol. 41 No. 6
2022 46 A FENXI CESHI XUEBAO(Journal of Instrumental Analysis) 820~826

doi: 10.19969/j. fxcsxb. 22041202
BiHE) QUEChERS A&/ RE®IL - B PRIE
% & R iy 7K SR Hp 33 Fh i ME AR ZE 2% R K R = 5
F, Rk, Ayur, WEmA, £ &7, FaED, # #,
IR, aAA, Ho4"

(1 PEBEEEER AT RS Easmm = (R 5% 4), dEat 1001765 2. IIZRRIERY: i
PG TRSARE, AR 289 2710185 3. HFRGE B iSRRI ooty 52 1177 W o S = (A SR o
524, W g 5703145 4. pEROLREEBER SIS, Est 100193)

 OE: ZCRHEGER QUEChERS 1545 G- fUAH 15 — DUARAT — CATHS ] BT (LC — Q — TOF MS) &7 | —F
Rzl 4 AP KSR (B0 . B . BRI SE ) vh 33 Flefe 25 CRLEE 8 PGB B2 HUR L 25 B B 7)) 5% 54 1 43
Mok HECACBUAFIRER | AR TR 28 LR g A I Fh 20 H e A R B S b s o ARl 54T,
SR LC — Q — TOF MS MRS A TR, FERTVCHLAMRIE & &40 HT . 17 IR S EARFE T B, 33 Flfe 24
R HEEEENEERRRLF, HEREG)ERT0.99, 4FHGT KR THERR (SDL) 4 0. 5 ~ 20 pe/ke,
FER FR(LOQ)HMO0.5 ~ 50 we/kgo J7 kM0 wERHEE 585 % Bl v R B B bR S SE B A THIE, E 1, 2.,
10 1% 7€ B FBR A IARAKE T, 33 FhR 250 [ iR 2 70. 5% ~ 116%, FHXHFRER 2% (RSD, n =5 AKT
20%, 7RI T 102 MG ACRSEBRAE SIS . %5 ik B AR Ve 5 Pt SRR, &
FH TG 7K S v B2 A% ke 500 B 2 A 703 R s )

KW KR AR — VIR - CATEIE)RE (LC - Q - TOF MS); QuEChERS; MBS 4 5,
ENpol

FESES. 0657.63; 0629.5 XEAARIRED: A XEHS: 1004-4957(2022)06-0820-07

Screening of 33 Neonicotinoid Insecticides and Fungicides in Tropi-
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Abstract: A liquid chromatography — quadrupole-time-of-flight mass spectrometry (LC — Q — TOF
MS) with a modified QuEChERS method was developed for the detection of 33 pesticide residues,
including 8 neonicotinoid insecticides and 25 fungicides in four tropical fruits(mango, banana,
sweetsop and wax apple). The pretreatment parameters were optimized by comparing the spiked
recoveries obtained with different extraction solvent volumes, buffer salts, and clean-up adsorbent
types. Under the optimal experimental conditions, the tropical fruit samples were extracted with 1%
acetonitrile acetate in buffer salts (EN salts) , and subsequently purified in 15 mL tubes of 900 mg
MgSO,, 150 mg PSA, 50 mg C,; and 15 mg GCB. The sample solutions were detected by LC — Q —
TOF MS in positive ion mode under all-ion fragmentation acquisition mode (All Tons MS/MS) , and
quantified by the matrix-matched external standard method. The method could effectively reduce the
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matrix effect. Under the optimized conditions, the 33 pesticides showed good linearity in their
respective linear ranges, with their correlation coefficients (7)) more than 0.99. The screening
detection limits (SDLs) for four tropical fruits were in the range of 0. 5 — 20 pg/kg, and the limits of
quantitation (LOQs) were in the range of 0. 5 — 50 pg/kg. The accuracy and precision of the method
were verified by the spiked recovery experiments for mangoes. The recoveries for 33 pesticides at
three spiked levels ranged from 70. 5% to 116%, with relative standard deviations (RSDs) no more
than 20%. Meanwhile, the method was successfully applied to the detection of 102 commercial
tropical fruits samples. Characterized with simplicity, rapidness and sensitivity, the method was
suitable for the detection of neonicotinoid pesticide and fungicide residues in tropical fruits .

Key words: tropical fruits; liquid chromatography — quadrupole-time-of-flight mass spectrometry
(LC - Q—=TOF MS); QuEChERS; neonicotinoid insecticides; fungicides
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1.1 F5iEEH

Agilent 6550 LC — Q — TOF MS @ﬂﬁ]ﬂ"ﬁg%??ﬁ(Agﬂent 1290, Agilent technologies, Santa Clara,
CA); Milli — Q #R 2 KAL (£ Millipore 22 7] ) 5 KDC — 40 IR &5 0B (b B R A ES A IR A 7)) 5
N — EVAPI12 BWIR 4G (£ E Organomation Associates 23 1)) ; AH — 304 H ah ¥ A (B EFPMES A
FRZNT]) 5 MS204S 43 KT R-F e LA ) — FERI 2220 o
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TR HE. BRUNAEEYRBIGEA; RIS (I > 98%, KEM/REERHARAR);
LW, GilREE . FALE. FHERE . FrERE M (riral, RiEERERFIAERAR); BHiE, &
(Ao, Rk scim A a R AR iR, SR (BEH, EE Honeywell A]); C,. PSA,
GCB (RN SN RPHA R 7)) 5 5258 /K A Milli — Q @827k L&) T 200K,

1.2 FREREEH

FREC10 mg CKEBA 2 0. 1 mg) bRifdh, 20l HHEE . SHEBOKSEE I MIFE R 2 10 mL, FCHI K
1 000 mg/L FIFPRIERE PSR, T — 18 "CREELRAF; MRARTTEE, IO S b o i A5 I H AH RE i IR R
E 1) BT Rk BE BRI AR, F 4 CRBEARTT .

1.3 FmATsbiE

IREC FRELCE )RR 10 gCRETRZE 0. 01 g) B F 50 mL¥RLE OB, I 1% LR L HEH 20 mL
B VR ¥, RHENRS 1 minJ5, MINENZRGL(4 o BREREE . 1 o SUALEN . 1 o FPIEEREN. 0.5 gfF
BIREATM), RS T, YIRS | min 5, REEC S min (F55 4 4 200 r/min)

Gk L6 mL_EEHRINAZ] NS 900 mg MgSO,, 150 mg PSA |, 50 mg C,, &% 15 mg GCB ) 15 mL ¥
Fhes 0B, IWHEL minJ&, 4 200 rv/min FERE 05 min, BUBFESE HFEFHRZE 2 mL _EiHWHET 10 mL
PeIRE T, 40 COKBHPAESRREIET, MA 1 mLEMER(100 pe/L 35 EHED) NS - K3 12, &
O IR RS, W30 s J5id 0. 22 pm JEIEE, f£LC - Q — TOF/MS ALK,

1.4 LC-Q-TOF MS4&#f

a3 550 ZORBAX SB = C, (2. 1 mm x 100 mm, 3.5 wm); 440 °C. JEIH: AAHR0.1%
HER/K (35 5 mmol/L ZIRER) VS, BAHAZNE . PEVENIFEF: 0~ 3 min, 1% ~30% B; 3 ~ 6 min,
30% ~ 40% B; 6 ~9 min, 40% B; 9 ~ 15 min, 40% ~ 60% B; 15 ~ 19 min, 60% ~ 90% B; 19 ~ 23 min,
90% B; 23 ~23.01 min, 90% ~ 1% B, “FHiitE)A4 min, JEE: 0.4 mL/min, AR 5 ul,

Q—TOF MS Z&At: B§F-I5: ACGHEFE B B 25 25 (Dual AJS ESDJE, EEFH4; HHER
m/z 50 ~1000; REEMI: All lons MS/MS; BMEHE: 4kV; ZLRIERIET: AR, 0.14 MPa;
WAL B . 375 °C, 11,0 L/ming FRVSRE LR . 225 °C, 12.0 L/imin; BFRMBE: 145V,
All Tons MS/MS RAEERLAKE N : 0~0.5 min, REAEFEHO0eV; 0.5 min )5, BEMEREMRKIKIKE O, 15,
35eV, 33FPHIMEEW AR - BUSSEEN . EREFEENLEL

2 RS

2.1 EBUAFMETRRAMEL

REBUA R PE b B AR S W LA RIS S e 8 o AR ST BT B A M 6 21 % R R RD R o
FlogKow (1F FERE/7K 43 2 BOMBBITEEI R - 0. 19 ~ 6. 62, X TiZKAL AW HIIRE 2 5 B T A it ]
WOR, (BRI BUGbaT R , RIEIK SRR pH AR AL, [RINHABEST s 25 T I i BR
B, S HMBLEMCR TSN, I EEATUAB P IMN IR, DR iU 25 iR
T TR CEG T PRI R PE A AL &8, & 2R ik P i A AL ™ >, RIS Sk
M 1% SR IEVERNFRERE R, I mF 5 T AFREF(10, 20, 25 mL) 1% LR LG 33 F Hbmb &
By OMBRZKF- A 100 perke) I AETUER, 508K, K AR 2G5y A0 24 27127, JILHUR
WA 10 mLB, RSP SRS TS ST, EAHERG ST Smib S iE . 4
PRPURARBUA 25 mLI, LA N R EREAR, SRR R EE TR, e RO R 2 IR T
Yy, R, SEIO L ERE 20 mL 1% LR C G VE R AEBUER
2.2 FEEEMEMMIL

TERACRETEH, W O A BER MR L) 2% 42 pHAEDA H AL S0 BRI 52m . AFR &
BWES T 3 FARECER o B AR R 25 R s, DL et i AR BGER AN 2S . ARBER M2 R #ile
QuEChERS J7iEARER AL (4 g KFRIREE . 1 o FALEN), EN 15662 KRR (4 ¢ /AKBREREE . 1 ¢ Ak
WL 0.5 MR A AN g kPIEIR SN ), AOAC 2007. 01 AHERFU(6 ¢ To/KTREREE . 1.5 ¢ LFRAN)™>,
iR, SR R 3P AHER A0 H AR A2 DS ETE 70% ~ 120% Z B 1) R 2550 =53 A 25 30, 27,
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FEHH R H EN SR AL RIS O T AP A 7 i o 3K R R @i VS P A IR 2 Sk R A 15 258 I i pHL L
fHHAES. 0~ 5.5 2], iZ%pHEHEEE & AR IR . MRS Irdh . SLIn g RALIE
SET S pHBRUBR AR 2, AR A R B (SR IR R SR 24 )l it EN ZZ P B | I PR RE R
ERCR ., I, AP EEEN 15662 ABER LI 75 252 i Ak .
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Table 1  Retention time(t,), qualitative and quantitative ion information of 33 target compounds

No. Compound t/min Precursor ion(m/z) Product ion(m/z) Category
1 Acetamiprid (g HUJpK) 3.98 223.074 3 126. 0105, 56.0495 Neonicotinoid
2 Sulfoxaflor ( FELHE HHENE ) 4.57 278.056 9 174.0517, 154.0455 Neonicotinoid
3 Clothianidin (1 H %) 3.53 250.016 0 131.966 9, 168. 046 4 Neonicotinoid
4 Dinotefuran (B HL % ) 2.33 203.1140 129.0897, 114.1026 Neonicotinoid
5 Imidacloprid( 1k bk ) 3.70 256.059 7 209.058 9, 175.097 8 Neonicotinoid
6 Nitenpyl‘am(%ﬂﬁﬂiﬂi‘) 2.78 271.0950 225.1027, 189.1261 Neonicotinoid
7 Thiacloprid (B f1 ) 4.54 253.0309 126.008 7, 186.0120 Neonicotinoid
8 Thiamethoxam (€ HU % ) 3.15 292. 026 6 211.064 8, 131.966 4 Neonicotinoid
9 Azoxystrobin (iR ) 11.09 404. 124 5 372.0979, 344.103 0 Fungicides
10 Benalaxyl (72 ) 14.01 326.1753 148. 112 1, 208. 1332 Fungicides
11 Boscalid (I BEF e ) 11.17 343.0399 307.063 3, 139.989 8 Fungicides
12 Carbendazim(Z R ) 2.69 192.076 1 160. 050 5, 132.0556 Fungicides
13 Diethofencarh ( 2, 5 ,) 9.45 268. 154 1 226.107 4, 180. 1019 Fungicides
14 Difenoconazole (< ik F ERME ) 14. 62 406.072 1 251.002 2, 337.038 8 Fungicides
15 Dimethomorph (4 kA5 ik ) 8. 84 388.1305 301.062 6, 302.070 4 Fungicides
16 Fenarimol (G WA IE ) 10. 67 331.0399 268.052 4, 304.029 1 Fungicides
17 Fenbuconazole (57K ) 12.48 337.1219 70.040 3, 125.015 1 Fungicides
18 Flum()q)h(ﬁﬁ”%”%) 7.09 372.160 6 285.0909, 286.094 0 Fungicides
19 Flusilazole (FfEME) 12. 40 316.107 5 247.074 9, 248.076 4 Fungicides
20 Metalaxyl (F /5 R ) 6. 74 280. 153 7 220. 1332, 192.1383 Fungicides
21 Myclobutanil (/i T 1 ) 10. 58 289. 121 1 70.040 0, 125.0153 Fungicides
22 Prochloraz (WK &£ [l ) 13.21 376.037 9 307.998 8, 70.028 7 Fungicides
23 Propamocarb ( Fi 58 ) 2.18 189.158 8 102. 0550, 144.1019 Fungicides
24 Propiconazole ( FIFRME ) 13.20 342.076 8 69.0699, 158.976 3 Fungicides
25 Pyraclostrobin ( 1 A i T i ) 15.37 388.1052 194.081 2, 164.070 6 Fungicides
26 Pyrimethanil( WA F HiE ) 7.53 200.118 3 107. 060 4, 82.065 1 Fungicides
27 Tebuconazole (JIMEEE) 11.79 308. 1527 70.040 5, 293. 121 1 Fungicides
28 Thiabendazole (W& & ) 2.92 202. 042 3 175.032 5, 131. 060 4 Fungicides
29 Thiophanate-ethyl (£ & ) 7.83 371.083 9 151.032 5, 325.042 4 Fungicides
30 Thiophanate-methyl (1 ZEHTE R ) 5.46 343.0525 151.0325, 311.026 7 Fungicides
31 Triadimefon ( = MR ) 11.17 294.099 6 197.071 4, 69. 069 9 Fungicides
32 Tri(:y(rlazole( =Mk 4.32 190.042 5 163.032 5, 136.0216 Fungicides
33 Triﬂoxystmbin(ﬂ’?%@ﬁ) 16. 67 409. 1362 186.052 5, 206.081 2 Fungicides

2.3 HUFIHMmK

TEACER R 53 Hr A 7 2 e AT JLRP RS MR ), 2 PSA . CFIGCBSE, PSAJE—FhggFH 1
IR, B R BRI T P B A WLBR AN SR A BT . 1T C A — PR AR AR, W] RBRAE2E .
MU RERERRIL &Y. CCBR&REA I 2L 0 59t tEWL AR, X2 s b F 56 E AP
HIGERA S AR E ™ . PR EHEFEAILIR . AEAREZ, P MRS,
JEHE S GE I ERAT RS O DLTE VR AT LB K oot B A0 B 54l 4375 vl e TPl & JF:
15 LC - Q — TOF MS R4, HIA IO T — 25k

A H 900 mg T /K TR BE KBRER A K5, IEHZE T 3P ATEL(PSA . C I GCB)FEANF]
TRINE T RERCR . IR 2 P L(3) IER LI, 3E A PSA, C M GCBIIRIIE, it
F2HM R, 3X 34 ZR 0T [l e e 25 502 () BRI 4 PSA > €, > GCB, X TR C
GCB, HMZKF 1(0 mgF10 mg) FI/KF3(100 mg 130 mg) ) KAEL/NTF7KF2(50 mg Fl 15 mg) A K&, 10
3 W IR RR F C FIE 2 GCB B 3N KPR ZE SR IE B M (p > 0. 05) o M TRRIZEPSA, #2EIR,
K2 0 KAE R T HARPA K1) KAE, X RERE T REE PSA & IS OOV AR, (HAkEE
NG H 8 B i H AR AR 2R o [R]ERE, 3 3 i e i S 0 A B R 3R PSA Y p (BN T HAR AN A
2, XKW, HILT C I GCB, PSAXS AR ZGE R MR . M, FESEBGR A H bRk
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a1t

AR INE 4. PSA 4150 mg, C A
50 mg, GCB 15 mg,
2.4 ERIVEM

FEBOEN (ME) & TR e 3L Bk St s34
YifE 5 M sgm, ol A KL R 70 i i o (R 0%
WA TR, HAZRh: ME = (GERIEmRAYZE#
WETETAR) x 100%™ . FEFFE AT Ty, SRAHER
DT R bR T BRI O I F- B . AR
@ AR R E, RIh I E T 33 Fhk
ZHALERE T TG V20 R P i 7 A B LA i 55 v f
RAE, BRI . HIME — 11> 50% i B 1% 5L
R4 25 AT i IL Y., 20% < IME — 11 < 50% Ay
FHEEELITON,, IME — 11 < 20% A 55 3L iR vy . 4 Fb
R K SR v 33 o 24 0 L 8B 43 A ULIET 1,

METRTDIE Y, 2R U 12, 1% 1R
PRI SR IR, Hp S I T AN A 55 B T RL
NEACE T 87. 9%, FHHATFIERT P SRAHR M PT
T Iee 1. FEMEZEET Y, PSRN
755 T ASON Y R 25 2 AL E A 78, 8%, EHH
AR J7 iR IFEE T LA PR, mRR A
45. 5% I R 2GR BUM o IE RO, FeBHAS T {20 B
WA — 2 BT, o] LU J 5 D A i

2 IERER LGOI IESE R

Table 2 Orthogonal array L, (3*) results of sample clean up

method
Trial No. Factor Number of
PSA* (mg) Clxh (mg) GCB“(mg) pesticides
! ! 1 1 28
2 ! 2 3 31
3 ! 3 2 30
4 2 1 3 32
> 2 2 2 33
6 2 3 1 30
! 3 1 2 29
8 3 2 1 30
o 3 3 3 27
K1 89 89 88
K2 95 94 9
K3 86 87 90
R 3 2.3 1.3
Optimal levels
(et ) 2 2 2
Amount of levels
" 3 3 3
UK HE)
r (BKE B R 3 3 3

a: amount of PSA(level 1 = 3):100, 150,200 mg;b:amount of C ¢
(level 1 -=3):0,50,100 mg;c:amount of GCB (level 1-3):0,15,30
mg; Ki indicates the sum of the test results corresponding to level ¢ in
each column; R is extreme value, representing the difference between

the maximal and minimal average effect of each factor within three levels

3 IERRL(3)MEIRLE R ANOVA 47
Table 3 ANOVA analysis for experimental results from L, (3°)

PRSI BB A, Gl e G T
2.5 73;‘2*5"—7—"3@& Intercept 8 100 1 8100 6075 0.000%*
251 BER. RETESEEEE RE L L 1 Ll 00 0N
SANTE/12682/2019 & Fe % i 75 FR Al % & T IR BT GCB 2667 2 1333 N
W™, Rk SOBE-RIKEOKT B, A L T T Y
B 20 ZHANbR Il S50, A RIKFI95% AL +p<0.05

**p<0.01

B B A B B R B A (SDL) 5 & 8 FER (LOQ) Ay
FE T SEIFRE 0 00 22 23 B 49 () S AR VR (i 6
1E70% ~ 120% B E P, FXTFRUEMR 22 (RSD) <20%) . FERMESAET, J7ik s iibss U 4, 10
SDL 4 0.5 ~ 10 pgrkg, LOQ40.5~20 pgkg, HHLOQ/NT 10 we/kg FIAZAG 31 F0, HEL93.9%, #
WHIZ 7 A P SR o p R 2 5 B (R I RO i, T 2 O TR AR TR oR . 33 RV H PR 2 &AL . Bl
FIFEZFL T SDLFI LOQ 434153 A7 . SDL < 20 pg/kg, LOQ < 50 wg/kg R GRE He i i Fing e jiz
750 pglkg) o

li3) B IE L T AR 10 MR EE K- (0. 5 ~ 200 wgrkg) B HFRZMATY) . lid  dl 42 i+ 26k dH 6 2
B () g AL SEVERNE TR . Z5R TR, TERTIE ST MG N I A AL S AH ok R ()
0.995 1 ~0.999 8, FHHZ AT LM R R I
2.5.2 HMESKEE JrERMETHE SRS PSRRI L, 2. 105 L0Q HEEK
PR IIbRIEI R SEE , WK T S IRER 5L, DL PRI RSD, SEIR4E Rk 4 UroR .
3R, 33 Fhe 2500 ISR BI7E 70% ~ 120% 35 H Y H.RSD < 20%, Bdiss 52 m0i% 7 1 0 vk iff
FE SRR A NI .
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Mango  Banana Sweetsop  Wax apple # Mango
IME-11<<50% 87.9%  78.8% 54.5% 78.8% m Banana
IME-11>50% 12.1% 21.2% 45.5% 21.2% Sweelsop
100 % Wax apple

IME-11/%

_50_..-“.‘ _____ *,_,_. ____________________ Weimimime v,(k\,_,a‘-.-

-100 -
Pesticide IDs

B AFhbity AR SR b 33 PR 245 1) B TS 43 A

Fig.1 Matrix effect distributions of 33 pesticides in four tropical fruits

4 33FRRGHIFHEER . €8 TR, S R SR bR 72

Table 4 SDLs, LOQs, linear ranges, recoveries and RSDs of 33 pesticides w/(pg-ke)
No Compound Banana (754£) S?;;gf W(d%l;p)l ¢ (I\:[;r;o) MRL’ I;::;; Recovery = RSD (%)
SDL  LOQ SDL LOQ SDL LOQ SDL LOQ (mg/ke) (pg/kg) 1 LOQ 2 LOQ 10 LOQ
1 Acetamiprid 2 5 1 2 0.5 1 0.5 1 2 1~100 87.0+17 99.7x11 99.8+5.0
2 Sulfoxaflor 10 10 20 50 10 10 5 10 - 10~150 92.9x4.7 93.7x15 87.9x4.5
3 Clothianidin 10 20 20 50 0.5 1 10 20 0.04 20~200 100+6.4 98.2+6.3 85.1+6.6
4 Dinotefuran 20 20 5 10 5 10 5 10 - 10~200 98.5+11 94.3+2.9 83.6+2.2
5 Imidacloprid 5 10 20 20 5 10 5 10 0.2 10~200 103+6.8 98.5+12 77.4=+11
6 Nitenpyram 1 2 0.5 1 2 5 2 5 - 5~200 74.5+3.2 80.5+3.6 75.1+5.9
7 Thiacloprid 1 2 5 10 1 2 1 2 - 2~100 98.9+3.4 79.3x12 99.3x5.7
8  Thiamethoxam 2 5 10 20 0.5 1 2 5 0.2 5~100 107+8.0 89.5+5.6 90.4+5.5
9 Azoxystrobin 0.5 1 0.5 1 0.5 1 0.5 0.5 1 0.5~100 104+1.6 94.3+5.3 114+6.3
10 Benalaxyl 0.5 1 0.5 1 0.5 1 0.5 1 - 1~100 93.9+3.6 93.6+3.5 84.4=x11
11 Boscalid 10 10 10 10 5 10 10 10 5 10~200 92.2+20 105+1.5 93.0+2.6
12 Carbendazim 0.5 0.5 0.5 1 0.5 1 0.5 1 2 1 ~200 108+5.1  116+0.6 93.0+4.4
13 Diethofencarb 10 20 10 20 10 10 10 20 - 20~200 95.4+11 87.1x11 97.2+4.8
14 Difenoconazole 2 5 1 2 1 2 1 2 0.2 2~100 102+11  91.4+9.3 71.3+1.3
15 Dimethomorph 1 2 1 2 1 2 - 5~100 80.1x4.5 91.1+5.7 92.1+2.0
16 Fenarimol 5 10 5 10 5 10 5 10 - 10~200 106+6.1 72.8+8.6 94.0x1.5
17 Fenbuconazole 2 5 2 5 1 2 2 5 - 5~100 91.6+8.7 90.8+6.4 104+6.8
18 Flumorph 1 2 1 2 1 2 1 2 - 2~100 115+4.7 83.5+5.7 104+3.3
19 Flusilazole 1 2 0.5 1 0.5 1 1 2 - 2~100 78.0+8.4 96.8+13 95.1+7.6
20 Metalaxyl 0.5 1 0.5 1 0.5 1 0.5 1 - 1~100 89.8+7.8 114+3.1 95.5+5.6
21 Myclobutanil 0.5 1 2 5 2 5 2 5 - 5~100 74.0+£8.5 95.1+5.7 96.5+2.5
22 Prochloraz 2 5 2 5 2 5 1 2 2 2~100 86.2+19 75.5+5.4 108=x11
23 Propamocarb 0.5 1 0.5 1 0.5 1 0.5 1 - 1~200 85.8+5.2 86.3+4.0 81.7+2.5
24 Propiconazole 2 5 2 5 2 5 1 2 - 2~ 100 116 £8.2 77.7+8.1 115+6.0
25  Pyraclostrobin 0.5 1 0.5 1 0.5 1 0.5 1 0.05 1~100 80.5+4.8 90.8+2.1 86.9=+16
26  Pyrimethanil 2 5 5 10 1 2 1 2 - 2~150 94.5+2.1 73.1+1.0 98.2+2.9
27  Tebuconazole 2 5 1 2 0.5 1 1 2 0.05 2~100 70.5+4.8 77.1+8.4 89.3+4.3
28 Thiabendazole 0.5 1 2 5 0.5 1 0.5 1 5 1~200 84.5+2.0 80.1+7.9 78.1x12
29  Thiophanate- 2 5 2 5 5 10 1 2 - 2~200 90.5%£9.4 75.2+9.9 91.2x10
ethyl
30  Thiophanate- 2 5 0.5 0.5 2 5 2 5 2 5~200 71.1+£5.9 83.0+5.9 73.5+5.3
methyl
31 Triadimefon 2 5 2 5 2 5 2 5 - 5~100 81.2+6.7 101+4.8 94.3+2.2
32 Tricyclazole 0.5 1 1 2 0.5 1 0.5 0.5 - 0.5~100 95.2+3.1 94.5+2.7 80.3+7.5
33 Trifloxystrobin 0.5 1 0.5 1 0.5 0.5 0.5 1 — 1~100 86.9+5.2 93.5+5.7 79.9+10
*: MRL values for pesticides in mangoes set by China; —: no data
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