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dehydrogenase inhibitor fungicides pesticide residues in Green coffee by QUEChERS-Liquid chromatography
tandem mass spectrometry. The Green coffee powder samples were extracted with acetonitrile by
Homogenizer, the supernatant were purified by Magnesium sulfate anhydrous. PSA and C18, liquid
chromatograhy - tandem mass spectrometry were used for analyzing 19 Succinate dehydrogenase inhibitor
fungicides pesticide residues at positive ion mode. The results showed that the calibration curves of 19
targets showed good linearity with correlation coefficients of above 0.995 0 in the range of 1~100 ng/mL,
the recoveries of 19 pesticides were 79.6%~109.4% and the relative standard deviations(RSD, n=6) were
in the range of 1.4%~9.7% at spiked levels of 0.01. 0.05 and 0.1 mg/kg. Limit of quantitation (LOQ) of all
the tested pesticides were 0.51~4.60 pg/kg. This method has good linear relations, excellent stable and
sensitive, accuracy and precision meet the requirement of quantitative analysis, it is suitable for
quantitative analysis of 19 Succinate dehydrogenase inhibitor fungicides pesticide residues in Green coffee.
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succinate dehydrogenase inhibitor fungicides
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KEEME (100 pg/mL) . Z&R (100 pg/mL) |
FMERE (100 pg/mL) . FFOK@ERE (100 pg/mL ) |
WML B (100 pg/mL ) | BEMKEERE ( 100 pg/mL ) |
WEBERERE (100 pg/mL ) . MEMERE (100 pg/mL ) |
MM ZE AT 100 pg/mL ) FEUAR AIBER%( 1 000 pg/mL ).
BRI B (100 pg/mL ) | FEUMEI I (100 pg/mL ) |
SRR AR 1 000 pg/mL ) UL A BEIE 100 pg/mL ).,
I 100 pg/mL ) SFPIEER I 1000 pg/mL ),
S R R e (100 pg/mL ) W F R BT /R IS
BABRAH

O . WEE AN @k, 32 E J.T.Baker A F;
R (46 88% ) « Lighahi T/EfLRHE A
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P AN T s AL204 HL TP M )
Nl AS-30600BDT A7 I 1 UEAL . K BLRR 3%
BB A PR/ H] s VORTEX 2 iR igiR oI % 18
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s A A MR 0.1% IRK, Hish
A B A H M ; 3% 4E . Phenomenex Kinetex C18,
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Tablel Theprocedure of gradient elution

A FHO0.1%F#RIK) B AH(ZIE)/

T SR

min (uL/min) % %
1 0 300 95 5
2 6 300 5 95
3 8 300 5 95
4 8.1 300 95 5
5 10 300 95 5

Fik S EIERI . WIS T (IE
B s R ARG FIHARUETT: 45 psi;
B 77 (GS2 )+ 50 psi; HIB{SSHLE: 5500 V;
BIRIREE: 550 °C,

1.4 HIESH
FL i K F- MF(Matrix Factor) i3 20an=t 1 .
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EREREWOEAS ATTEAY s/ Sp G iULd iy a
SRR S T AR SR FER L SP? Ze ik RN
G5RG ST T RS B A 0 B 0 R I S
il 72 A DA R A AR o I I B, DR AR B 5 A
T Ak FERRZ S 550 e r AN SR T A i R B 5
Azl SR A R, SER g A T AETC
7K MgS04(1.2 g). PSA(0.4 g)fH & [ ER, C18 [
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e, M gE B [ SCRAR IR 79.8% . 70.5%
64.9%F1 52.1%, FHY C18 Hm it 0.4 g B H:
Xof MLk E B e A A OB JE AR W, PRI B AR A 5 T
TP FHRZ BEF AR R 4 FH 43301 o7k MgSO04(1.2 @)
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0 50 2% TR AR 245 B A3 ) ek B T G Y A
HERESELL 7 uL/min i BAE BUE AL ke . BB T
efk: 75 QU EE AT HH, HiimE
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Table2 LC-MS/MS parametersfor19 succinate dehydrogenase inhibitor fungicides
75 TR YL PR B ] /min - BB T CE/eVv DP/V  EMEFX  CEeV DP/V
1 EHR Carboxin 4.86 236.1>142.9 22 65 236.1>86.9 32 65
2 AEHR oxyCarboxin 3.94 268.1>174.9 20 75 268.1>146.9 32 75
3 DR Mepronil 5.70 270.1>119 32 110 270.1>228 21 110
4 FEHR benodanil 5.09 324> 231 30 80 324>203 50 80
5 TR e Flutolanil 5.66 324.1>262.1 25 70 324.1>242.1 33 70
6 FH 1ok gt fre fenfuram 4.89 202.1>108.9 27 80 202.1> 83 20 80
7 I ML TR e furametpyr 5.17 334.1>156.9 36 125 334.1>290 22 125
8 B 1K G i thifluzamide 5.92 528.8> 148 39 115 528.8> 168 35 115
9 W P 77 e Boscalid 4.91 343.1>307 28 105 343.1>272 42 105
10 NHE I T penthiopyrad 6.11 360.2>255.9 30 105 360.2>276 18 105
11 L A 255 T i isopyrazam 6.40 360.1>244.1 32 110 360.1 > 320.1 31 110
12 TR TR Pk e fluxapyroxad 5.68 382.1>342.1 29 71 382.1>314 36 71
13 TOE A I 1 bixafen 5.20 414> 266 33 85 414>394 20 85
14 SR B T fre sedaxane 577 332.1> 159 26 89 332.1>292.1 20 89
15 TR TR AR penflufen 6.11 318.1> 141.1 40 95 318.1>234.1 23 95
16 R TR Pk e fluopyram 5.81 397> 208 31 76 397> 145 74 76
17 IR I R P benzovindiflupyr 6.15 398.1>286.1 40 100 398.1> 342 26 100
18 S D WE R e isofetamid 5.85 360.1> 125 39 70 360.1>210.1 15 70
19 SR T T 2 pydiflumetofen 6.36 426> 406 19 85 426>192.9 40 85

43 % 58T B EE-0. 1% FF R /K FN 2 —0.1%
PR /K AE R AR, X 19 B B0 58 S0 g 00 o 5] 32
JECAR B 43 B e R SR o 25 SRR, DA EE-0.1%
H R 7K Ry ik S AH T, R R B e PR e A, Ay 18

4.0e5
3.8e5
3.6e5
3.4e5
3.2e5
3.0e5
2.8¢e5
2.6e5
2.4e5
£.2.2¢5
1 2.0e5
i 1.8e5
1.6e5
1.4e5
1.2e5
1.0e5
8.0e4 |-
6.0e4 |-
4.0e4
2.0e4 |

1

1

1

1

A

At H B 0 A B A i 17 449 EE DL 286 —0.1% HT R 7K Ol
TS, DI IERE L E-0.1% R K N shAH
P19 19 b % B 220 18 410 1) 70 4 245 56 b o

RSN R RN L

L

1 L L 1

0

B1 19MBEMBRHESENHNANEITESRNEEFRE

fist 8] /min

|
05 1.0 1.5 20 25 3.0 35 40 45 50 55 6.0 6.

1 1
70 75 80 85 9.0 95

Fig.1 Total ion chromatogram of 19 succinate dehydrogenase inhibitor fungicides matrix standards
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B, AR, 4307 45 R R BT B B 2 1 2
J A e S A 19 Rl EER AT IR R IR
D5 B R 3 A A

TN (matrax effect, ME) B H¥n20#r
Py iy 23 R 2 R I AR AR T 2 B T, S
Ry me o g (FERTIG R ) SORss (BT
i), RS e L A B A MERR R L ORGE E RE
FaEE, BT 1993 4F Tang Fl Kebarle 11K
HiR ) Matuszewski 2617 3 o HHLEUS SN 1%

1.20

1.00

0.80 -

HREF

0.40

0.20

F ¥ F F TS
%@;\Qﬁ@&@ %@?ﬂ & & B

0
& B
LS Pt N

T390 5 55 00 0 o s YRR 225 SR 1) B AR e S
AT (matrix factor ) , VL &8 43H7 3 RN 1Y
Jr, ARSCUSERR R F IR LR AR, 4% 1.3.2
A BR AL BRI HERE A (R B AT, TS
FIREFRIBUE oA 20, 50, 100, 200 pL iRA
PRESE A, AR SR T HARKZERE G T,
PUERI(2 - 8= : 0.1%FR/K EZRZE 1 mL
PERR A3 S0 5 N TR B A bR A lidR, 4%
W HETT 6 “PATIE, BOFBE IR N 7
NTRIVEEE 19 FhEREEAR B 2B ) 570 2R R R AR
2l e WP 5 P 1 5 R PR L 2,

020 ng/mL O 50 ng/mL 100 ng/mL M 200 ng/mL

o
%)é\g'

§ &
&
S F
T ¥ ¥

B 2 FRERET 19 #IEAE G SEIH 7 EREF
Fig.2 Matrix factor of 19 succinate dehydrogenase inhibitor fungicidesin different concentration

SEU R B, H bR A b A S BT vk Ol
20 ng/mL B}, ff AT AL PRAS 19 FhARH
LT TN T 1, fETEREBTHSs . ik
JE—%EmF, 7£ 20, 50, 100 1200 ng/mL P44~ H
PRy BERS BE b, mmMESE BT rh 19 R FRR b A
1074 390 5 2% TR 700 Bl e )2 o o TR G K
JHC e S L TR P R0 SR T TR i 17%) 56 o TR - 7R VR B Ry
200 ng/mL B KT 1, IR HEFE R 053K
TEAN R H BR53 Br 40k B TT A A A [ R B2 1 2 o
BN, A BT TP R Sl A AR o i TG AR I
AT AL IE, 235 s R HERfTE.
B TR X A e A AT T S e, A A
ZAEENS | R AR e R s Y

TR0 35 R D s v Y5 9 A I 3 2145 0 kg FH b
P i A B TR A R SRR, H R B DT AR A
WA I 5 AR I A L A A T B . BUAIR
i, BT, ATy bR L LA AR o
MEJE BT 28 (A E S le ], DA IR 58 0T A8 1 %o 7 o
G3HT ISR
24 FiEZMEEEMGHR

PL1.3.1 B A 3 B bR o TAE R 0T, LA
HFR YA BT B Clng/mL) WAL AR, TR A
R AFRL bR E TAEM S . DAz FRESL Y 3 1%
E MR L (S/N=3)#fi & HARYI K I BR , 10 £5 {50 1
(SIN=3)ifi & HAn¥ i bR, HE5RILE 3,
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Table3 Regression equations, correlation coefficients and L OD of succinate dehydrogenase inhibitor fungicides

P hCA R BELAR LM Fl/(ng/mL ) et £k MR BHRR/(ugke) ERR/(ng/ke)
1 EHR Carboxin 1~100 A=14805C-10 631  0.9957 1.17 3.51
2 AfbEHR oxyCarboxin 1~100 A=1502C-1274 0.998 8 1.55 4.65
3 KA Wi Mepronil 1~100 A=7 124C-351 0.997 6 1.45 435
4 FEHR benodanil 1~100 A=23939C-10445  0.9977 1.16 3.48
5 TR Flutolanil 1~100 A=16 117C-5 054 0.995 6 0.84 2.52
6 FH IOk gt frie fenfuram 1~100 A=17 005C-9 771 0.998 7 0.93 2.79
7 W ML TR furametpyr 1~100 A=2003C-801 0.996 1 2.11 6.33
8 WIE TR G i thifluzamide 1~100 A=1352C-1 624 0.995 3 2.74 8.22
9 WE 5t 7 iz Boscalid 1~100 A=5 054C-7 053 0.997 3 0.95 2.85
10 I I ] e penthiopyrad 1~100 A=986C-166 0.996 3 0.88 2.64
11 L e 255 BR7 isopyrazam 1~100 A=2 683C+1 090 0.995 8 1.74 5.22
12 G TR P e fluxapyroxad 1~100 A=4 340C+945 0.998 1 0.84 2.52
13 15 Ik T Jie bixafen 1~100 A=2 043C-2 661 0.997 3 0.52 1.56
14 B A A i sedaxane 1~100 A=8 482C+3 223 0.998 1 1.14 3.42
15 TR T 2 e penflufen 1~100 A=13 621C-6 524 0.999 1 0.51 1.53
16 RN TR Pk e fluopyram 1~100 A=10422C-11201  0.9950 0.67 2.01
17 AR e yrbenz‘“’i“diﬂup 1~100 A=839C+1 512 0.999 7 4.60 13.8
18 S S WE P e isofetamid 1~100 A=4 402C+13 425 0.996 4 1.59 4.77
19 FEFEEERRME  pydiflumetofen 1~100 A=2 621C+1 783 0.997 8 2.24 6.72

H2E 3 Al 19 PR ZGTEA I EWRIEE R AAnuES, HE 30 min, fHEAEMIHESERAE S 7T 5
INEPEC R B, MERERYTE 0.9956~0.999 7  HEfil)s, 3 1.3.2 P A B 3L B . b IRk
Z I8, J5 /M RYE Ry 0.51~4.60 pglkg, ATMATEHAT 6 WOATIEE, THEA R F

& PRV 1.53~13.8 pg/kg. 5 150 e 2 F A 6 A5 v i 22 ( relative  standard
25 AENERENBRE deviation, RSD) , DA EJr 1k 04 1IE 6 1 RIS 2%

TEAEEZS SR A BNA 3 AR B, RURSAERILER 4,

F 4 EumMEs 10 Fhi 2o AR B 4 2R B H B 3R 1R = (n=6)

Table4 Averagerecovery and relative standard deviation of 19 pesticidesin green coffee (n=6) %

e S y— Jindz 0.01 mg/kg Jinkr 0.05 mg/kg JindR 0.1 mg/kg
Mean RSD Mean RSD Mean RSD

1 EHR Carboxin 79.6 6.1 91.6 43 96.8 9.5
2 AfbLEHR oxyCarboxin 90.8 3.5 99.1 7.6 102.3 7.1
3 KA Wi Mepronil 92.1 5.2 92.5 6.9 97.4 3.4
4 FEHR benodanil 102.1 1.8 107.6 3.7 96.5 5.7
5 TR Flutolanil 89.2 4.9 104.2 1.4 98.5 6.6
6 FH IOk gt frie fenfuram 90.8 8.1 91.3 7.4 89.6 8.3
7 W ML TR furametpyr 103.2 43 107.8 5.6 102.9 8.1
8 WIE IR P i thifluzamide 101.6 5.2 106.6 7.6 99.7 5.9
9 WE 5 7 Boscalid 90.4 8.5 97.1 9.7 87.6 7.5
10 I I ] e penthiopyrad 91.2 3.1 88.6 4.8 97.2 4.9
11 L IR 255 T i isopyrazam 107.5 1.7 98.3 5.9 106.4 6.4
12 SR T o fre fluxapyroxad 101.5 3.8 110.2 1.6 108.9 5.4
13 15 Lk T Jie bixafen 90.5 7.5 96.6 3.5 103.6 2.5
14 GBI A A sedaxane 93.5 6.7 108 7.9 102.7 7.4
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o o o Jin#r 0.01 mg/kg Jn#r 0.05 mg/kg Jn#r 0.1 mg/kg
5 TR BELAAR
Mean RSD Mean RSD Mean RSD
15 SR T R e penflufen 96.8 3.9 108.6 4.1 103.8 8.1
16 R TR P i fluopyram 84.2 2.7 96.5 1.5 101.7 3.7
17 IR 1975 6L D benzovindiflupyr 90.1 4.2 105.8 6.2 103.1 53
18 5 P WE DA e isofetamid 85.6 5.0 93.2 4.9 97.1 3.9
19 eI T TR 2 pydiflumetofen 95.2 4.4 106.8 8.3 109.4 2.7
HI & 4 AL FEARRINFRACE T, 19 Frk 2y
-2 U3y 79.6%~109.4% , HHXH 2 (RSD ) &% 57k -

H1.4%~9.7%, [P 2 e N RS ATE R
i 2386 > C A 24 5% BA R 5 1k B S o G ) 4
T ) BESR A AR IR £ i v AR 24 5 B R O v
A A BE RS 25 BE 20K . YR AE 0.001~
0.01 mg/kg B, [FISCRIERN 60%~120%, LI =
PUAR AR I 22 /N T 55 F 32%; 4 AR i 7E 0.01~
0.1 mg/kg B, AL R 70%~120%, Si4%
DA B o O 22 /N 45 F 22%; AR T 0.1~
1 mg/kg B RISCR LA 70%~110% , A1 X Fr 1 Jg
Z2/NT 18%. SLIE I R BOK , RUZ LS
FHFomMEr 19 FhB% R A S0 10 1 750 2% 7R 590 19
BB M
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ARG EST T QuEChERS 454 WRUFH 443 52 Bk
Jo e 3 [m] s 0 A e v 19 g R B S
il 72 A BRI B BR A vk, R R A T TR
WESEES , 45K 19 # HAREAY7E 1~100 ng/mL
BRI N LR R A, HCREKT 0.995,
7E 0.01~0.1 mg/kg WNNARAKET, PRI
79.6%~109.4%, AHXIRiEM2E (RSD, n=6) K
1.4%~9.7% , JTiER RN 0.51~4.60 pe/kg. %
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