5510 % 454 1) el TR Vol. 10 No. 4
20194E2 H Journal of Food Safety and Quality Feb., 2019

QuEChERS- -
35

HFEHEY, AEm Hbg! ERE2 B3 %! FkAL 2 4!
(1. T"HRABBIRBPTEH G, TN 511430, 2. I X Gm mipifEml s, WY 518001)

W OE: B A SR (5 - T Rk [ R KRB e 35 Bl R UL N R IR 2SR — ek
AEFGE R k. B3k FEWH ISR EU% QUEChERS Jrikig b, 154 5k i A T E3 i
¥ JHl Waters ACQUITY HSS T3 Cis#:(2.1 mmx100 mm, 1.8 pm)LLk 0.2%F R 15 W - Z 5 VE i sl AR R4 T80 B vk
JBE, ST (EST+) LI 55 1F B AR i, SR 22 8 A A %t 35 % B 791 14 88 R M P A T
SR 1E 1.0~50 pg/L MYREEEIEIP 35 FOR TR SE R AR, HISERE r* K 0.9990~0.9997; 7E 5.0, 50,
100 pg/kg TIMACE R FIREN 61.8%~125%, F kA H R K 0.3~0.5 pg/ke, EEMR K 1.0~1.5 pg/ke. &5k %
Tyt . PRER AT MERR . SR 38 G K R S AR D R R IS R e S R TRk B S

KT AL NIRIRER A TEN;, —MRTER; 58 QUEChERS; # RO AH (i - B BE T vk, s

Simultaneous determination for 35 kinds of strobilurin fungicides and
triazole fungicide in fruit and vegetable by QuEChERS-ultra performance
liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a fast method for simultaneous determination of 35 kinds of strobilurin
fungicides and triazole fungicide in fruits and vegetables by ultra performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS). Methods The fungicides residues were extracted from the samples by acetonitrile
and cleaned-up with QUEChERS, and then eluted by a column of Waters ACQUITY HSS T3 Cig (2.1 mmx100 mm,
1.8 um) with the gradient elution of acetonitrile(A) and 0.2% formic acid solution(B). Mass spectrometry (ESI+)
electrospray positive ion mode ionization was performed with multi-ion detection mode (MRM) to monitor

quantitative and qualitative ions of 35 kinds of fungicides. Results Under the optimal experimental conditions, 35
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kinds of fungicides had good linearity in the range of 1.0-50 ug/L with correlation coefficients (r?) of 0.9990-0.9997.

The recoveries were ranged from 61.8%-125% for the 35 kinds of fungicides residues with 3 spiked levels of 5.0, 50
and100 pg/kg, and the limits of detection(LOD) and limits of quantitation(LOQ) were 0.3-0.5 pg/kg and 1.0-1.5

ng/kg, respectively. Conclusion The established method is fast, environmental friendly with high sensitivity and

good reproducibility, which is suitable for the determination of the residual content of 35 kinds of strobilurin

fungicides and triazole fungicides in fruits and vegetables.

KEY WORDS: strobilurin fungicides; triazole fungicides; residues; QuEChERS; ultra performance liquid

chromatography-tandem mass spectrometry; fruit and vegetable
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B, S P A A TR AR 0T PR I A 0 R A
TR WIS AT, 2 2013 4R, REA 6959 AR
RS AEARBORICN, (S RERR AT 26% A,
GB 2763-2016 { £ ity 4R 24 5 Kok BA B ok ) PIRE 17K 4R
RS . AV 28 S E i 433 Fhufc 2l 4140 IR KAk B A
JH v P A DR AR TR T 288 A% T 7R R = A 286 3% 9] PR S 251
BORERWRIT G 586 = S0, 8 FH T8k R s
TG, HOM PRI A4 75 G ) 7 HE S0 R ok
MEAEH, T2y AR EAF R R B i T fa 01, B 4%
DX ZH 2 7™ AR AR BE BR &, FEACRER S Hh i 4
FE PN R M 28R = M SR SR TR 7 B B 1 s E I IR v K
-, BB E AR il 2 RIER R K R g
(10 5 B R 250 0 AS T A LS, = e i R R AR B 2
R B B ERIXE 120 ZROK RS TR AR,
PR SREFURZE R R ME M 0.1 mg/kg, 7E GB 2763-2016 H
B AW AR | TR | WG i il 1 BRAEARE, KRR
R EAE, B WY TURZMET R EARE, iR
RN 1 me/ke, JRAERREEN 0.2 mg/kg. ERERK
I T K SR 3 R 2 DR %) W R0 RUR: A, 2016 AE SR
TACREE ST 12 R A M, IR AR M A
FURNZE, A 25% B8R B AR FIFR ME R RIE £ 2 2 1 B2
S, RABWCR AR EOR, A e EIEF R AR
A AT B o DRI & A R R 8 o T 3 1y e K 1Y
P A 56 PR A TR T 2 AR = RIS 3% T R 5k B AR A 0 7y vk LA
WHEE,

B BRI BT Al 2 R B3 v, AR 245 B A D o A7
T A R, AR 2k R ARSI R AR 3 ER IR
L WO TS - BRECTEIL D R AT B AR
SRR S AEI AR GLAC IR, B (3% )2 QUEChERS 45
521 5, QuEChERS(quick, easy, cheap, effective, rugged,
safe) il Ak FH 4 AR 45 G = OB €03 - R 6 S5 35 2 A% T 71
25 BRSBTS B R R OB €0 33 - F R B i 1
(ultra performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS)&—Fl 0% . 45 A s

il

RGP E T vk, e W e S B R 4 S A o
BTt Ia]; SCERARIE 227 R A BRI SAS 25 R 2 145
A Pt s, AR X [ 2% B R ik, [
TR T P S TR S TR T 245 = A 24 3% 181 ) 1) o At PR R P
LR

ABFFEER A QuEChERS RiALFHARS,, KRR
VR 2 T 33 5 A A W00 43 AT FR AL AT U 1 T 2 R — e 2k
35 FhAREEFIAIFRE, DAISZBEURE Al A9 KA oG, A
A 58 SR 7K AR v ) 27 TR R B D 1 SR, i PR A
B TR TR TR 2SR — I8 2R K A 7R 3 T 0 R 110 £ i 4 4 [ f

2 RS TS

2.1 U5

API QTRAP 5500 PUZLH H1BK G H AL (3E [E AB
SCIEX %\ #l); Shimadzu 20ADXR UPLC i i &5 Wi AH 5 15
(H A B H 2\ F)); Waters ACQUITY HSS T3 Cpg A
(2.1 mmx100 mm, 1.8 pum, 3£ [E Waters A H]); A llegra
X-22R iR RO HL(EE E Beckman Coulter 23 /)); 3k15
L OHL(TE E Sigma 23 7]); Ultra-Tyrrax T25 BI5) 5 4% (F8
E IKA /A7), XS-205DU KT MR- F0 R 24 A,
Milli-Q #B 4l /K HL(3£ [ Millipore 23 7); 0.22 wm i FL IR
UEAR (I 2 P S = A BRA H)

Mg, WIR (fikal, 2E L% F]); QUEChERS i
F%5 (2 mL, 7 PSA 50 mg.Cis EC 50 mg . £ B2 7.5 mg.,
JOKFREREE 150 mg, FEE Agilent AF]); L8 E KN
Milli-Q H4liK .

HAASE N IR RIS A TR e & PR AT . MBI . R
WETR TR . WEEEME . (BE)-ARAM . EREER . A, g
WBR R R R LM TR ek (4l B >97.0%, 1 [
Dr.Ehrenstorfer 22 H]); = MEAR P FIBRUESD: SFIRME M5
1 7 NP 3 5 2 Ny Y-S B 7 Y P U
S | GRUREME | OASMREE . COWBEE. RhEEWE . nREERE ., E
DRI . PP . PP | DIBR DA  REGRUME . NREE . R
Tk | = M | — MRS | TR BT ) A TR e (4 >97.0%,
% €] Dr.Ehrenstorfer 23 A]).



%4

VR, 55 QUEChERS-H i R AH € 1% - 8 B it o [ B sk 4G SR8 35 A 1041

22 KWHE
221 ERBA

PRUERSIRICH]: Zr S BRI 35 PR R4S 10 mg,
B 10 mL d, SNV RO R R 20 R, e AR
1.0 mg/mL FR1E GRS, RAET-20 °CUKFE; 1R
B 1.00 mL FRARAESAEARER 2 100 mL AT, L
EmBEEZE, 153 10 mg/L RS HEMS AW, RET
=20 °CokFfh, AROH 1 1.

0.2%H B/KER: B2 mL HERT | LA, €8
1L,
222 HsLAA®E

(1) REEFIARE B &

%% GB 2763-2016 ( &R 2y BRIk AR ) #
il A B v R S EA TR AR B, BT IR, TR
S)EEE, ERRERRIARRIE, WEEA .

(2) #H

PRI R 45 R AR 29 5.00 g TF 50 mL B0,
A 10 mL Z g I PR, P%3%WHE 1 min, 15000 r/min
D 3min, EEWREH.

(3) Hik

B 1.0 mL _FH%INA QuEChERS )& rh, I HENR
%iE4] 1 min, If 15000 r/min &0 3 min, WIS
0.22 pm JERE, fit UPLC-MS/MS #FEHT .

223 AR E - BT LA

(1) WAH S

K FH Waters ACQUITY HSS T3 Cjs #£(2.1 mmx
100 mm, 1.8 um); FahAH A K 0.2%H BR/KEWR, B N LHE;
HEREARFR: 5 pl; J: 0.30 mL/min; JRORE € 32 8 vk i A2
FF: 0~8.0 min, 45%~70% B; 8.0~9.0 min, 70%~95% B;
9.0~10.0 min, 95% B; 10.1~13.0 min, 95%~45% B,

(2) Fuik st

BFUR: FESEH E ESI(+), MEZHLE 5500 V; AH
HUE 10 V; A5 25 L/ming NS 50 Liming S§E1S
50 L/min; Al SO0 w5 4%, B TR 450 °C; G B A]
100 ms; & FH £ [ i Wi I (multiple reaction monitoring,
MRM) /7 e i, FIRRER At S g FFEEL
E AT RE P

3 HER5SH

3.1 FRIEERHHE

H 35 F 200 pg/L 19 H A SE IR BRTR S RN — e R B
FUBRERS I, fE1E B FBF B a8, sk awm
BT, SICEERSR . THE/NMY 2 SR et
e =, iAbE 35 R AL TR BR IG 2 Fn — k28
AWH RS HOLE 1,

N
B

Fz1 I[SMHREFIRESH
Table 1 Chromatogram parameters of 35 kinds of fungicides

s 25 {REEE]/min+ B F/(m/z) T TI(m/z) fll i e/ V e LN AY
. 159.1% 26 100
1 b bromuconazole 5.16/5.80 377.5
70.0 60 100
. _ 165.1% 36 100
2 S flusilazole 6.00 317.7
2492 24 100
159.1%* 40 85
3 SR propiconazole 6.78 342.1
205.1 24 40
e 194.1% 24 80
4 JI 2R e fenbuconzole 6.22 336.6
125.0 33 80
188.1%* 43 53
5 S B fluoxastrobin 6.89 4592
306.1 43 53
L 349.1* 36 100
6 TR fluquinconazole 5.87 376.2
108.1 24 100
N 70.0% 19 65
7 AL flutriafol 2.87 302.6
123.0 35 65
N 70.0% 23 70
8 L M hexaconazole 6.18 315.6
161.1 37 70
125.1% 32 60
9 [ imibenconazole 9.54 412.9
344.1 22 48
N 146.1% 27 60
10 IWE 4 T T picoxystrobin 7.94 368.9

206.1 12 60
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5 Moy B EHE]/min+ BEESF/(m/2) FEBEF/(m/z) fll 1% B &=/ V LRV

. 70.0% 21 85

11 I AT myclobutanil 5.30 288.6
125.0 45 85
125.1% 41 60

12 PR A e prothioconazole 6.69 344.0
154.0 39 60
) 133.0% 45 40

13 HIR pyraclestrobin 8.68 387.6
163.1 30 56
70.0% 66 80

14 s P diniconazole 6.75 327.1
159.1 42 75
101.0% 90 140

15 S epoxiconazole 5.50 330.2
121.0 62 180
161.0% 36 90

16 AT azaconazole 3.21 301.5
233.0 24 90
330.1% 40 70

17 % AT i trobi 5.80 404.7
il azoxystrobin 345.0 1 60
. 70.0% 50 60

18 I bitertanol 6.27 338.2
%JHFM& 1tertano. 269.0 30 60
70.0% 21 80

19 PR I 1 4.70 292.7
T e cyproconazole 125.0 34 20
X 70.0% 20 70

20 Tk i 1 5.02 294.6
g2 simeconazole 135.0 30 78
L 160.0% 47 100

21 TRk A tetraconazole 5.70 373.2
70.0 25 80
_ 70.0% 40 60

22 I trialinenol 427 296.5
99.0 19 50
S . ) 206.1* 18 30

23 N5 s trifloxystrobin 9.64 408.8
186.0 45 70
. 70.0% 20 80

24 IR TR penconazole 628 285.5
161.0 40 70
. 70.0% 68 75

25 T R metconazole 6.44 321

125.0 57 90
(B)-#4 ) ) 167.2% 39 60

26 . (E)-metominogrrbin 4.07 285.7
[Elis 140.0 58 50
;. 70.1% 50 60

27 KM triticonazole 4.62 318.7
125.1 40 55
70.1% 65 80

28 o e ipconazole 7.83 334.8
125.2 55 80
Iy . 116.0% 19 45

29 A B kresoxim-methyl 7.72 314.6
223.0 19 62
. o 77.0% 56 124

30 WA TR mepanipyrim 6.00 2235
205.0 45 123
N 70.0% 24 40

31 o tebuconazole 5.80 308.2
125.0 54 81
N o 197.3* 20 80

32 = M ] triadimefon 5.59 294.1
255.0 15 80
BN ) 251.2% 27 100

33 difenoconazole 7.63 406.1
s 337.3 23 200
301.1% 27 100

34 PTLETIN dimethomorph 9.97/4.21 388.3
165.1 42 100
. 107.3* 37 60

35 WA pyrimethanil 2.83 200
168.3 38 60

W E RS T
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32 S 35 FhORTE R IS IETEAF, 4> B8 AT, W {E &, WOR
301 Al i HIHSS T3 Cig HE,

KR FIGR IR 2%, AEAREFARIET, #ih R
FOBER S AREY), 5577 4 T M B FTRN, #4d # 3
KU 2SI A o AT Ah B R AR, 242 TR 461 K A BBk B
LREBHERTK, BRBEOIETERZNERRE. M
>R Jl QuEChERS G4 L AE dh, $EIUH LI T 10 mL,
WIS Y . A Z RS SRR ST A S )N T
15 min, REARCEBRMAIEGPLER . BEZE. BEE. O,
HEHE D RN RS, R MR, BRI
fAIfE . JEAY . msk. WIEE . %4, R QUECHERS R
B
322 @&agEesE

R R RN T HET
Supeco C;s#1:(2.1 mmx150 mm, 1.8 um). BEN-Hilic #1:(2.1
mm [.D.x100 mmL, 1.7 pm), Waters ACQUITY HSS T3 Cy;
(2.1 mmx100 mm, 1.8 pm), Supeco C,s #:#1 BEN-Hilic
H s BRI TE R AL, LI 1o Q0 G B X, =
it B S U, e g 7 (AN 1 S ) R, T T3 A Y

7.27
6.91

7.86

.

WEARYERE: L 0.05 mol/L HIMRE-ZIEIRE .
0.05 mol/L FIER-H AR . 0.2 mol/L FER/K-Z K51k ZR it
TFBEME, 203 s 0.2 mol/L FHBR /K- Z I 1A 2R 6 8 vk i
AR AT, B A A RS T P A LU L DRAR S 35 A AR 3
PR BRI R0 =W XIC ARG K LA 2.
3.3 FAEMSEE. RER. EEREEEE

AR A TAE ST, s ALk 5 MR ab 3
PP R 1.0, 2.5, 5.0, 10, 20, 25 1 50 pg/kg IRE
PR HEVE W LRI, LA 2R TR B AR %) o 1 06k 1 R
PRALFR, AT E bR 0 BE R 8 Al bR 22 A o T AR
Mgk, SMRIEE R DL 3 A% (5 M b (S/N) TSR H BR (limit
of detection, LOD), Lk 10 %1 M kb (S/N) I 2 & R
(limit of quantification, LOQ). £kt 2 M AHE REL . 16
HBR L 2 RO IR L3R 2. DA UK S e
Ak, 5.0, 500 1 100 mg/kg 3 7K F AR, B4R K
SAHT 6 IR, HEAT IS SRR 2 R S8R, 45 IR I 3.

6.81 7.84

7.21

7.75

6.5 7.0 75

6.76

1.14e5
1.00e5

8.00e4

6.00e4

4.00e4
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B} []/min
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7.76

e -
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6.5 7.0 7.5

(

6.5

7.0 7.5 80 75 8.0 8.5

H<f [ /min

TF: A, FEH M Supeco Cis#; B. FE M BEN-Hilic #£; C. 5 RS HSS T3 Cig kE; D. =M:f Supeco C i #; E. =MEE BEN-Hilic #£; F. =
W HSS T3 Cg

K1
Fig.1

JIF AT A = KT 3 R (AT 1) (3 2

Chromatograms of myclobutanil and trialinenol by 3 kinds of columns
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1.7¢6 |
1.6e6 |
1.5¢6 |
1.4e6 |
1.3¢6 |
1.2¢6
1.1e6 |
1.0e6 |
o 9.0e5 |
B 8.0es5 |
7.0e5 |
6.0e5 |
5.0e5 |
4.0e5 | 1 l
3.0e5 [ I b <
2.0e5 | ‘ “ | \[\
1.0e5 [ A | A UL k
" \ Aé,a 'ﬁ «0‘ \ [\
5 9.0 9.5 10.010.511.0 11.5 12.0 12.5
B [E]/min
B2 35 R AR XIC @ik R
Fig.2 XIC chromatograms of 35 kinds of fungicides
F£2 ISHAEFIOIEMLZ. HXREH, KRR, E2R(=6)
Table 2 Standard curve, correlation coefficient, LOD, LOQ and recoveries of 35 kinds of fungicides (n=6)

T Hoy LR PEVE FE/(ug/L) [l )y i A R B K H B /(ng/kg) FE 1 PR /(ng/kg)
1 R T s 1~50 Y=4.53x10*X-7.87x10° 0.9990 0.3 1.0
2 R 1~50 Y=1.47x10*X+3.99x10° 0.9990 0.3 1.0
3 TN FR 1~50 Y=2.52x10°X+3.89x10* 0.9995 0.3 1.0
4 i R e 1~50 Y=1.1x10°X+1.79x10* 0.9995 0.3 1.0
5 S P 1~50 Y=2.54x10°X+6.6x10* 0.9997 0.3 1.0
6 e e 1~50 Y=3.79x10*X+752 0.9990 0.3 1.0
7 A WA L 1~50 Y=1.83x10°X-2.58x10° 0.9990 0.3 1.0
8 O s i 1~50 Y=7.24x10*X+5.75x10* 0.9990 0.3 1.0
9 T i e 1~50 Y=1.44x10°X+2.2x10* 0.9990 0.3 1.0
10 W 42 TR iR 1~50 Y=2.01x10°X+5.31x10* 0.9990 0.3 1.0
11 it PR e 1~50 Y=7.85x10*X+2.19x10° 0.9990 0.3 1.0
12 TR B 1~50 Y=1.33x10*X+1.57x10° 0.9991 0.3 1.0
13 =X 1~50 Y=1.2x10°X-1.72x10* 0.9992 0.3 1.0
14 s WA T 1~50 Y=2.33x10*X+5.8x10° 0.9992 0.3 1.0
15 TR 1~50 Y=8.09x10*X+1.17x10° 0.9990 0.3 1.0
16 EaRZN 1~50 Y=1.65%10°X-4.66x10* 0.9994 0.3 1.0
17 I A Tl 1~50 Y=1.1x10°X+1.79x10* 0.9990 0.3 1.0
18 oAt 1~50 Y=6.77x10*X+2.77x10* 0.9993 0.3 1.0
19 AT e 1~50 Y=3.53x10*X+2.2x10* 0.9994 0.3 1.0
20 e TN 1~50 Y=3.48x10*X+427 0.9995 0.3 1.0
21 Tk s 1~50 Y=2.6x10*X+6.55x10* 0.9992 0.3 1.0
22 R 1~50 Y=1.96x10*X+2.82x10* 0.9990 0.3 1.0
23 Ji5 B i 1~50 Y=6.38x10°X+1.17x10° 0.9991 0.3 1.0
24 T B 1~50 Y=4.09x10*X+3.8x10° 0.9995 0.3 1.0
25 I R el 1~50 Y=6.82x10*X-1.12x10* 0.9993 0.3 1.0
26 (B)-7K S B i 1~50 Y=8.63x10°X+8.26x10° 0.9990 0.3 1.0




4 1 V75, 45 QUEChERS-HA S AR AH 2135 - AR 19 B 15k [ B pRs s I SRk vh 35 ... 1045
HR2
Hs W5y LR AMETE R/ (ng/L) 0] )5 7 AR B K BR/(ng/kg)  E R/ (ng/ke)
27 TR 1~50 Y=4.82x10°X+2.14x10° 0.9993 0.3 1.0
28 Tl TR nags 1~50 Y=6.27x10*X+2.17x10° 0.9990 0.3 1.0
29 R AT e 1~50 Y=4.37x10°X+1.02x10° 0.9991 0.5 15
30 1% A i 1~50 Y=6.24x10X+1.44x10° 0.9992 0.5 15
31 TR 1~50 Y=1.98x10°X-2.91x10* 0.9992 0.3 1.0
32 = e ] 1~50 Y=2.29x10°X+3.17x10* 0.9995 0.3 1.0
33 2 ik A FR e 1~50 Y=4.16x10°X+3.53x10" 0.9990 0.3 1.0
34 s I N b 1~50 Y=4.07x10°X+2.14x10° 0.9990 0.3 1.0
35 % 2 o 1~50 Y=2.21x10°X-5.04x10* 0.9995 0.3 1.0
£3 35 MREF A MARE R IR E (n=6)
Table 3 Recoveries and RSDs of 35 kinds of fungicides (n=6)
i 44 5.0 ng/kg 50 pg/kg 100 pg/kg
SR [T R /% RSD/% SB[ IR R /% RSD/% S [T R /% RSD/%

1 e TR e 110 0.2 107 2.6 94.6 22
2 [N R 121 0.2 111 6.2 94.1 2.7
3 [EZYAA 113 0.4 101 1.1 97.5 1.0
4 i R 90.8 0.3 85.2 1.2 91.3 1.3
5 L T T 108 0.3 103 2.8 94.9 1.6
6 e s 95.3 0.3 92.6 0.4 94.1 2.7
7 3 T 2 119 0.2 118 2.8 97.6 1.1
8 L I L 118 0.2 116 1.2 95.8 13
9 it fg nae 66.2 0.2 71.1 0.5 65.5 1.5
10 WE 4 A1 B 108 0.1 108 5.4 97.9 33
11 i D 118 0.08 118 2.0 94.6 1.9
12 PN T, T e 102 0.7 98.6 1.7 98.4 1.8
13 [ERR 73.8 0.2 70.6 42 85.3 1.0
14 I A L 80.4 0.1 91.0 0.3 92.1 2.4
15 FRZN 85.2 0.3 84.2 2.0 87.9 0.6
16 A IRmE 122 0.03 120 2.2 95.4 2.6
17 W D T 105 0.4 103 1.2 97.5 3.1
18 il i 102 0.4 101 5.4 100 1.8
19 TR PN e 123 0.1 118 2.8 97.6 1.1
20 i G 127 0.5 108 6.5 102 3.1
21 e Fk s 116 0.4 99.1 1.6 99.8 1.9
22 M 112 0.2 96.6 1.2 97.8 1.6
23 J15 P g 95.3 0.5 94.6 1.7 94.2 2.8
24 Azl 125 0.4 101 3.7 98.6 1.5
25 I P e 102 0.2 102 2.2 99.5 0.8
26 (B)- R I e 123 0.1 111 5.2 95.8 0.5
27 K R 76.2 0.2 99 1.8 96.3 1.2
28 ol P 102 0.5 100 1.7 93.5 1.3
29 R R 111 0.7 95.7 42 95.6 1.2
30 % A i 94.9 0.1 95.9 2.2 94.3 0.8
31 Jral i3 98.1 0.4 98.7 2.0 96.6 0.6
32 = I ] 122 0.2 99.9 2.5 98.1 1.4
33 N RN 88.2 0.1 88.7 2.7 86.6 1.6
34 s TR N 85.4 1.6 70.0 5.4 88.4 1.1
35 % B i 61.8 0.1 63.7 1.7 70.0 1.9
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3.4 EBRHERNE

FAAT B:%F 2017 4R ARA NEFET MERN 9 i
KRAFESER . MG . B Bk, BAE. WAL AR HA .
Bkt 289 iy, 11 MECRAFRMESE . 3. o, &
D, . AF. U2, 2, g, IE, 23t
215 e AT A AR P TR, K SRS AL S RN A
MRS R A R 2.8% FIl 27.0%, Mk B T B 4 B R
0.0050~0.28 mg/kg F1 0.0043~8.80 mg/kg; Mk H FRMLA
AR 7.3%H 23.7%, e B 451k 0.0040~0.29
mg/kg 1 0.0040~4.68 mg/kg; WEELMAAS: H R4 51k 8.7%H1

6.0%, HeEEJE RIS M4 0.0040~0.86 mg/kg Fl 0.0045~
0.105 mg/kg; —MEEAR H R 510 1.0%H 1.4%, HKETE
FEI 23514 0.0090~0.014 mg/kg Fl1 0.0076~0.025mg/kg; %M
B2 A A B 6.2% F1 17.7%, ¢ E Y5 Bl 4 ) R
0.0041~0.302 mg/kg Fl 0.0040~5.77 mg/kg; ¥ kG mAs:
KRR 6.9% F 47.0%, ¥k VE 4>k 0.0040~
0.14 mg/kg F1 0.0041~8.95 mg/kg. ABFFTLL 2017 1 ke
ARSI 4G SR 55 2018 K2 B W STk D5 502 i S A i B
SERAH LAY, G5 4, AW B 3 P AR R
KO R 5 o 5 PR A

R4 FARSCEHEVEIA MG HE

Table 4 Relevance ratio of fungicides in vegetables by different methods

FEdh BB TR S ORBER RIS g e SMRER R RPRER R SRR R R
Eyiil ) 1% K% 1% 1% 1% 1%
SCHRE 228 6.1 14.0 5.2 0.88 7.9 10.5
Sk 40 16.7 13.0 6.7 0 13.3 20.0
ENIE 215 27.0 23.7 6.0 14 17.7 47.0
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