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Determination of trifloxystrobin and its metabolite in coffee by
liquid chromatography-mass spectrometry

ZHANG Rui, DENG Luqing, LI Xiangying, ZHAO Junlong, LI Zilin, FAN Shuai, LIU Chenglan
(Key Laboratory of Natural Pesticide and Chemical Biology, Ministry of Education/Key Laboratory of Bio-pesticide
Innovation and Application of Guangdong Province/College of Agriculture, South China Agricultural
University, Guangzhou 510642, China)

Abstract: [Objective] To develop a method for determining trifloxystrobin and its metabolite trifloxystrobin
acid simultaneously in coffee by liquid chromatography-mass spectrometry (LC-MS). [Method] The sample
was ultrasonically extracted with acetonitrile (including p=1% acetic acid), and salted out with sodium chloride
and anhydrous magnesium sulfate. After high-speed centrifugation, the supernatant was purified by C;g
dispersive solid-phase extraction and detected by LC-MS. The quantitative determination was conducted by ESI
(+) ionization mode and multi-reaction monitoring (MRM). [Result] The recovery rates of trifloxystrobin in
coffee fruits ranged from 87.8% to 106.7%, and the relative standard deviation (RSD) ranged from 1.3% to 5.8%
when the additive amount of trifloxystrobin ranged from 0.01 to 2.00 mg-kg '. The recovery rates of
trifloxystrobin in coffee beans ranged from 83.2% to 88.1%, and the RSD ranged from 2.0% to 6.2%. The

recovery rates of trifloxystrobn acid in coffee fruits ranged from 71.5% to 106.0%, and the RSD ranged from
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1.0% to 6.1%. The recovery rates of trifloxystrobn acid in coffee beans ranged from 84.4% to 105.2%, and the

RSD ranged from 1.0% to 5.2%. The minimum detectable amounts of both trifloxystrobin and trifloxystrobin

acid in coffee were 2.5 x 107 g, and the minimum limits of quantitation were 0.01 mg-kg"'. [ Conclusion] This

method is simple, rapid and stable, and can meet the requirement for detecting the residues of trifloxystrobin and

its metabolites in coffee samples.
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Ji B B A fE s 20 (@) N 98.7%, H Dr.
Ehrenstorfer A &) #& it 5 B FRAR A : 467 () A
99.6%, Hi Sigma-Aldich 23 & 424t

R CIE ERET S FR A THRA
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1.2 7%

1.2.1  ARBER AR RGBS PR
10.1 mg(CFE 2 0.1 mg) 5 b6 g A o R A 11 b,
CMEEA AR 10 mL, BLRUR =R E A 10 000 mg L
(bR HERE 0 —20 °C IRAE, & . R A Z 5 IE
PR 50+ 104 541, 0.5 pg- L' R85 R bR
T TAR, —20 C FRAE, %M. 1 10 000 mg L
{140 o A it 2% Y80 P i v 4 SR R0 el T 2 3 5 4 g3
FiRE A 504 10454 1.0.5 pg-L " AR5 (AR
TAEWW, —20 °C 154%, % H.

1.2.2 Henara®  EFIFREL 5.0 g(FE i %2 0.1 g)
KR DN mME 4= BRI EE SRR &, B S0 mL B0
W, IO 3 mL £5 17K, FMA 10 mLe A 1% &
BRIV LB, RS $EX 30 mins Jif 1 g EALEART 2 ¢
TR IR EREE, B A AR 2 min, 7€ 3 500 r-min”' &
3 min. B 1 mL EIHERE T HE3A 20 mg C18
IR O S, JWE 1 min, 10 000 r-min ' B0
1 min B EiE W, 28 0.22 um &F 08 il e ds i g,
BT ashtremh, Eyusl.

1.2.3 RABG#E-F#ESH A% Acquity
UPLC BEH C,g, 2.1 mmx50 mmx1.7 pm; 5
30 C, #iFE R 5 uL, BIER A AF LR 1. BmE
757 ESI(+) L, 2 ) BN (MRM) 5€ &l 7€ ;
HFWISHE 1.0 kV; #EFLA: A< 150 L-h s B 1
JRIRE 150 °Cs T4k : A<, 650 L-h', 6 JiE
350 C; RlEFE A : T <5 0.25 mL-min '« FMFRYEE
i, HoAth T B A WL 2.

*1 BERMY

Table 1 Chromatographic conditions

) Ji%/(mL-min") iesIViER
t/min . .
Flow velocity Mobile phase
0 0.3 60:40
0.5 0.3 60:40
3.0 0.3 20:80
4.0 0.3 20:80
5.0 0.3 60:40

D) V(THF) : V(pH0.2%49 F BR K7
1) V (Acetonitrile) : ¥ (0.2% Formic acid)
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*2 R ER RS & MG
Table 2 Mass spectrometry conditions of trifloxystrobin and trifloxystrobin acid

BiH Ttem BEE T (mlz) TET (ml2)" O B I [A)/min HESLHLE /V filf i fE & /V
Parent ion Daughter ion Retention time Cone voltage Collision energy
fi5 % g Trifloxystrobin 409.00 145.20" 2.94 30 40
409.00 186.00 2.94 30 16
5B BR Trifloxystrobin acid 395.10 145.00 2.36 35 38
395.10 186.20 2.36 35 14

D ARE BT

1) “*” was an ion for quantitative analysis
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B 2% A T A8 K A BUR B 5 il 1 R T oK,
HoKff I 26 B8 pH ()34 i 88 n™ . Mok H
0 N 1% TR CIREVE PRI . LEXTFE i 47 8
5 BRI I, fi5 B I R0 5 T R 1 S B R e Bt e
N [) P T 34 00, (HAE R S 30 min &, 4h4REK
R P B ENT A], 15 R P R A T R R R G K 3

AN, R AR EG % £ 30 min il A5 HREELI A .
2.3 MRS EGRIERE

Wi e e R R A, ELRORLEC AN, T K R
LR ERE . AR N-F 3L %
(PSA). C g f1 40T BHY (GCB) S5 154055 1471
55, S5 RN, PSA X H AR5 B BR AT 59 1 W Bt
YERT: GCB % 2 # HAr¥ 356 Bom W R, &
BB 2R AR ARG, 15 AN 3 A 24 5% B A I 2 K T C
HAGKIMER, MAeM M2 bWt 5 EE
W B, HLor B RO U, % pH H AR 8058 B
AR K Cig 1ENEH], 5 R B RHEA R
RIS 2R (3 3), WAk 52 A i i T 1 8 TR USC2R h
83.2%~88.1%, M5 W B B N [\l Wi Z°h 84.4%~
105.2% o BN ME G IAE 5 €% P LI 1, 5 B G
UEE R[] 9 2.94 min, fi5 1 B2 HY U6 (] 4 2.36 min.
24 FrEREZE

TEJF IR E N 0.000 5~0.050 0 mg-L ™ yu [ M,
J175 e T 5 A TR AR R A o B R P () 5 e i U i A
() Z 0] REUF LML DG R o i T R R b 1T 28R -
=60 000 000x+30 786, 7=0.999 0; fi5 B B2 [ A5 11
£ 9: =20 000 000x—3 732, r=0.999 8., JI7 i s 7L ik
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% 3 BFEBR R ASERL MR P ERINEYL R (RR)
Table3 The recovery rates (RR) of trifloxystrobin and

trifloxystrobin acid in coffee samples %
BE Wi/ . JF5 T i | . Hﬁ@? .
(mg'kg") Trifloxystrobin Trifloxystrobin acid

Sample .. ¢ RR _ RSD  RR _ RSD
miEEA R 0.01 87.8 5.8 71.5 6.1
Coffee 0.05 106.7 3.1 99.7 2.9
fruit 0.50 97.9 5.2 106.0 3.0
2.00 90.5 1.3 92.0 1.0
MMk 0.01 86.9 6.2 86.2 5.1
Coffee 0.05 83.2 2.0 84.4 1.0
bean 0.50 88.1 53 1052 52
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a: I HIE 0.01 mg-kg™

a: Trifloxystrobin addition of 0.01 mg-kg '
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.2 9.35010*
NOE
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b: WS INAF B TR 0.01 mg-kg™
b: Trifloxystrobin acid addition of 0.01 mg-kg™'
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N
@ g
B £
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o
-4
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Fig. 1 Liquid chromatography-mass spectrometry maps of trifloxystrobin and trifloxystrobin acid in coffee bean samples
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JRBSE T 5523 2O« 8 Jo R0 I =[ (2 o ek /9 7
F)-11x100%. HIZE 4 7] WL, 75 5 B L2 DHE 4 R rpoJ
JRRUNE Y 25.28%, i B WM 2 S0 5 1 1 ) € 1 i
A A 48 R I SO, 15 T T E I o R SR RN
N—36.30%, Tt W WIIHE 206 5 T B 14 €01 o 17 47 ik
SR 15 T BRAEWIE b3 B RN 49.05%0~144.48%,
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BE G SN o PRIk, A6 SR A S s v il 2R
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R HER 45 2R

* 4 FBEEEMBREREE R EZAE TN

Table 4 The matrix standard curve and solvent effect of trifloxystrobin and trifloxystrobin acid

Hbr4 R LT RED AR BB Rl LR R/ Y%
Taget Matrix Linear equation R) Slope ratio Matrix effect
Ji T I ZJE Acetoritrile y=24 725.3x+1 886.16 0.999 526
Trifloxystrobin WIHE4AS S Coffee fruit  1y=30 974.8x+24 869.2 0.990 944 1.25 25.28
WIHES. Coffee bean  y=15 750.2x—670.587 0.994 495 0.64 -36.30
15 B R Z.JiE Acetoritrile =22 003.2x+745.203 0.998 879
Trifloxystrobin acid WIHE4A S Coffee fruit =53 794.7x—639.725 0.990 473 2.44 144.48
Wk Coffee bean =32 796.6x—256.338 0.996 596 1.49 49.05

1) x: AFER RS, y: Mm@ AR

1) x: Standard concentration, y: Peak area

2.6 FERGRMEISERNEZE
ISR RIS 25 (3R 3) R, k4 3

HH N 0 B T B85 B RN 0.01~2.00 mg-kg ' B, fi5

BTG s N B KR 87.8%~106.7%, RSD N 1.3%~

5.8%;: 5 R R IS N [BI W% 71.5%~106.0%, RSD
N 1.0%~6.1% o W HE S A i I i 1 i 2 11 R
9°0.01~0.50 mg-kg ™ I, Jf5 i i 0 4 I [ i 6 hy
83.2%~88.1%, RSD A 2.0%~6.2%: Ji5 B I (11 7% in [11]
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52N 84.4%~105.2%, RSD A 1.0%~5.2%. 514k
A T TR B e /IS HH 8 0 2.5 107 g, dRe e Y
PR¥924 0.01 mg-kg o PE G5 RIEFIR 2558 8
BHEN (NY-T 788—2004)" I E3K .

3 &g

AT R 3 B I A A HA A — 05 K
AR, FESL T[S s i e e B e A AR A S B
FRER B 1770 FERH S 0 N 1% SR L #E S
PEEL, FALN A TC K BRI BE ER AT J5 , C g WP 5544
A, YRR B — TR R B AU o 1227 VAR TR T
A PR J2 LC-MS Fa il 244, BN Rt #2475 5 min,
R K 4 o ASr W BF ) o AR 7 3 R FH 2k I s A it 4%
i, 7£ 0.01~2.00 mg-kg ' MK R, 518 5 KA
A i 1 R S I R D 71.5%~106.7% 2 18],
RSD 4 1.0%~6.1%, f/Ma &5 2.5x10 " g, &
ik H R E58 0.01 mg-kg ', & THRAR TR & R 255k
R RS AR B2 SR o AR T P T A ot o A R
5 B R Bk B ) 40 AT o A S R AR BRI A 2% A AN AE B2
DA 2 B AAL, IF R 75 % R 3R 2 1) (1 38 XA
FH a6 45 5 0 2 mm, B DART DASR FH 1E A2 38 B
IR — P LR G Ak

SE MK
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