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Rapid determination of 7 kinds of common fungicides residue in Chinese yam
by ultra performance liquid chromatography-time of flight mass
spectrometry

HOU Xiao-Hui, XUE Ke-Yu', TIAN Ji-Feng, SONG Guo-Hua, WEI Ke, ZHAO Jie-Yu

(Agricultural Products Quality and Safety Testing and Inspection Center of Xuchang, Xuchang Key Laboratory of Quality
and Safety Inspection and Risk Assessment of Agricultural Products, Xuchang 461000, China)

ABSTRACT: Objective To establish a method for determination of 7 kinds of common fungicides residues in
Chinese yam by ultra performance liquid chromatography-time of flight mass spectrometry (UPLC-TOF-MS).
Methods The sample was extracted by acetonitrile, then it was blown by nitrogen at 70 °C water bath to nearly dry.
The solution was redissolved with acetone and determined by UPLC-TOF-MS. Results The experimental results of
water bath at different temperatures (50, 70 °C) showed that the temperature of water bath at 70 °C met the
experimental requirements. In the positive ion mode, the seven fungicides all responded well in the mobile phase of
water-methanol (containing 0.01% formic acid and 5 mmol/L ammonium formate). Each compound had good
linearity in the range of 0.01-0.40 mg/L, and the correlation coefficients r were greater than 0.999. The recoveries of
the 3 concentration levels of the standard addition recovery experiment were 70.75%—-108.07%, and the relative
standard deviations were 0.02%-5.01%. Conclusion This method is simple and accurate, and can meet the
requirement of detecting common fungicides in Chinese yam.
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INVE R 9P IE SR Z —, K2 AT
BHE, WAESERMEAR, THTFREZ . PRE FH
WF, 250 HA MR . BRI REIAR . B
PE g Sy | IERTE LG P E N A A A Rl
Wiz, He A RENEREREYZ —, WEEEN
B EANCEFEY Z — . WZY 532 i . BRSO . AR
WG F A, HEAE R W E 2 S B8O 2 B R R
mn SR, HET, 25 FEMIB VA TG Ak 2 .
X 7 35 IR 184 T L 24 S SR 9 DA B 28 3 O s 0 7 BF
RMEZWR . 5 NRRERS A R 8 22 4 K A IR,
FA B T 22 REA R ZE A B A K. RO AECIEf T2 N 5
FISEW, R PR | R TRE T R PP BRI RN e SR
DA B0 A R, T P B R AR IRz HH ] S 6 vk
i e (19 17 75 AR A g o 28R P TR 22 1 T TR A 9 R T A
TR0 X8 L 24 e JEL 0 T 108 8 DRI RIOR,  [e] A e e B R Tk
FA PRI B AT A5 I T 22 1 A 4G o BB A0 R BRUBK iz |
AN L 2 BRSO AT B B A B VR AR . R RN T,
WK I | 22 TR R AR BT B RIAE T, MDA R . A IR AE T
wze,

AR, MR BT, TR ENIGRAR
RN 2 . BT RER AR AR TS — Bt [E]
WA BT LUE 2] B A BARCR, e A 20 e
o o R T, AR TRORI R T S A T Y T
VEYIRZ — o ARPATI 5 Y [n) R T SRS T P R B 2
W, B N EMAEGFMERER T EEY, Wik, T
AT FE R+ 2

A 25 5% B W 4y 0 7 Ik BER ROM 3% 2 (gas
chromatography, GC). AH i (liquid chromatography,
LC) . R M {4 3% - i 3% 7% (gas chromatography-mass
spectrometery, GC-MS) . A (43 - B % 15 (liquid chromat
ography-mass spectrometery, LC-MS) Fll (& 43 ¥ Jii i ¥:
(high-resolution mass spectrometery, HRMS)[97M]O KA Mg
P WM E R I AR, WRBFAAEMEEI S, K
AHEATE - B i VRO 1 - Bk R AR B E, 443
BT R S BAR . I BHEIEE . WA G5
SRS - BT . WO €35 R IR B3 v 1 o 1 o AT A
AARUED) BTHEAT X o AR R A R TR 2 2 5k B
ATy T 9 & A DA b T R 4t T R (9 i pheade A2 o WBOAH
3 - AT ) BT 3 4 AR BE T LLSRAR A B W T B S
B, NSRRGSR EE NSRS FEL, X
it R (=S U e T A Ak U ERE RE 1k Do)
LU 24 PR R TR R B B ) o i 5 R

ABIFFE LALLIZh v DU TR0 (B A TR . 2R Rk
e SEENR . DREERE . A B IR R ) AR XA,

IR BEIBGR, 3 i ORI 1] BT 1 5
SYBEPE, LT RIS PRE T L 2 R 7 R LR B B AR
Jrike, VIUOA L2 b DLoR RO R R HEHR S8

1 MR5ERZE

1.1 RS

WETRE . TR . REEH IR . SN . BREERE . S
HA. WEGER 7 MR (100 pg/mL, Rl FRHE
BRI LIAN; 206 . W IE(GIELE) . BRI
4fi)(3¢[E Fisher Scientific A r]); WS . EALBA P4,
25 4 b AR A R H)

SEHHILZR A T AT .

1.2 UFE5E%

T25 SJHRHLAEE IKA 23 v]); WH-866 W3fiedi i (K
R AL F AR HE]); TTL-DCI AIAMAL LA
[RIZ& Bk & SR BN F]); Compact &4 T B[] J5T 148 (7 [ 4
.77/ F]); Cascada An Mk2 #BALKAIL(EE Pall 23);
BS2248 HLFRP-(L B8 2 AT R A BRA F).

1.3 L& H
1.3.1 ARk & i fie 4

53 IHERA AL U FIARMES (100 pg/mL) 0.8 mL K
T 5.00 mL Z5EJihirh, FAPSERA B 25 ML i i 16.00 pg/mL
BIR AR HERE &, FR R I, -20 °CIRAE
132 Hsara

HERARBUR RIS I Z5RES, 25.0 g ) IO, i
50.00 mL ZJE, ST EHESIHK 1 min J5I0E, 18K
PR 5~7 g EALANEY 100 mL HLBERFT P, Wi g
40~50 mL, % F2EF, FHIRIERG AR IAE | min, =T
FRE, i CHEAHFKA 2

B ZER A TP IR 10.00 mL Z SO 15 mL B
DEH KBRS 2301 INA 2 mL R, #E7 %#,
HAH] 5 mL FRIEHER I ERZ 0.22 pm B E,
e
133 &4 %t

@%FE: AcclaimTM RSLC 120 Cy5 (100 mmx2.1 mm,
2.2 um); FE¥E: 30 °C; HidhAH A: JK+5 mmol/L H &%k
+0.01%H R; WahAH B: HEE+S mmol/L HER%E+0.01%H
R BRI VEIRFLT: 0~3 min, 11.0%~39.9% B, Jii# 0.20
mL/min; 3~14 min, 39.9%~99.9% B, i#i# 0.40 mL/min;
14~16 min, 99.9% B, J#ii# 0.40~0.48 mL/min; 16~20 min,
99.9% B, ik 0.48 mL/min; 20.1~23 min, 99.9%~1.0% B,
Wik 0.48 mL/min; HEFRAFL 10 uL.
134  JRigs&tt

BFUR: BB S B 7 (electrospray ion source, ESI),
KA IE SRR, BHERE 2500 Vv, TR GE
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8.0 L/min, TR JREE 200 °C; W{5EJE S 2.0 Bar; 44k
HLE 500 V; TG 50~1000 m/z; 1EB PR, W
10 mmol/L FFRENAL IE, AR IE BT & 5k UE

2 HR55%

2.1 ARCIBEZRHAIMKL

FE S AT A B R A, BRI R R R X 25 SR
MR . H AR Bk il v 22 R 2 I/ AR B 7 . &
i BLAT SR IO . RBRART . B T RN 43 55 44 AL
ST R e VAR A o, DRI AR 52 56 2R FH 2N 1 Ay 4 B
Vs LK AR B X SE IR 25 R s . 4 B
PL 50, 70 °CHysEmy 454, LL0.10 mg/kg B ¥ i fim

120.00
100.00
80.00

60.00

B 4/%

40.00

20.00

0.00

Bl s, Pofriab Bl fe . 28RN 1 R, ASTRDREE
X [ SR B SR R o 25 BB ) R 3R, A S v e
70 °CHE N R o
22 BIEFHHML

BRAR IR (R S AR A ML LA RS AR L 546
MERIRANELS . &) TRRNSEA MR EETESEARAE . 72
WA ST 2, AT A HUAR 2 PR R B 2 1)
ABEFE R 2350 AR A0 LIS A A AL, X 7 BliRbs it T
Sy b, WERINE . ZWA . KBTI, DREE .
BERR R RAE PR S AR P YA B e 1oz, S B R
BEME P R SR A W I TE C I ST Hh B W
DRl e A S A ML Sl AT D F

- IRl SEH1E(50 °C)
# BN FH{E(70 °C)

H: WA 0.10 mg/kg.
B RTRI K A R EE ST 7 R B8 3R] IR1I R 1) 52 1 (n=6)

Fig.1 Effect of nitrogen blowing temperature in water bath on recovery rates of 7 kinds of fungicides (n=6)

R T - B Al B ep, (55 1SR S B OB
FR B AR . AE TR B R E g v, T AT R0
R R B S5 S N om . SCE0 5 A 0700 4%
REA DL A BE I Eh o $5 R R (40 W R ) vk B2 A ot
0.1%, k(U H BR %24 B /NF 10 mmol/LPY 225 HoAth Sk
PR AR s b IR - B, K-HEE S H
0.01% HIRFI 5 mmol/L HRRE)FE Mgt shAH, I8 HE AR
PREEWEAT BTSSR BR R . SR 55 R
BER RIS P, AL B BOK-H (Y 56 0.01%H
FR AN 5 mmol/L Y BREZ)NE A it shAH .

2.3 EMSH

EIEE AT, X7 FRERSE T2 adr. 7 f
AW R A [MHH] 4> F 55 F W #8 HL A B a7,
Compass Isotopepatyern FAF#EA T [FI7 28 F 5 Luxd, DARIE
TEVEII TR MER o SERANE 2 ] 1 R .

x10°

3
6 -
4 -
i L 2
bl
7
2 - 6
- 5
4
0 \ AT
10 15 20
[} 8] /min

Wl ZWR; 20 FEMEAR; 3: W, 4 SRk S B
Fl; 6 BREEHE; 70 R Fk BRI,
B2 liZgd 7 RO R g K

Fig.2 Chromatogram of 7 kinds of fungicides in Chinese yam
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24 TEESH

B 7 Rl 25 RS FRUEVE TR A 25 (A RE S SR OB B
FE L A [ o 2 e B AR ME TR (0.0 . 0.02, 0.05., 0.10,
0.20. 0.40 mg/L), VAWsTa FR(Y)XHHE L A JE (X, mg/L)TEFR

e .

7 P EPMEE PR . AT R MR

Gt B (limit of detection, LOD) . & & PR (limit of

quantitation, LOQ) .3 2 Frn. 7 F R EFALE 0.01~

0.40 mg/L JEE N RAF, ik REUE .

Xof B 1L 2R S TS TS S 56 i AT b B v A T
L, BEANEIKEAS 6 ASPATRES, THE RIS F AR X
FrifE (2% (relative standard deviation, RSD) 4l15& 3 fii7R, %
B ARG 0] 0k o 70.75%~108.07%, 1 % bR e 22
0.02%~5.01%. Ui BHIZ 7 ¥k PR s L foE R, w2 12
2R T B B RSN R

1 WP 7 HRERRRENE UL REES
Table 1 Retention time and MS spectrometer results of 7 kinds of fungicides in Chinese yam
E CAS fbat=X 4 £ B 9] /min [M+H] 43 F B F(m/z) B F(m/z)
7 T T 131860-33-8 CxH,7N;05 11.26 404.1241 372.0979, 344.1030
ZHR 10605-21-7 CyHyN;0, 8.30 192.0768 160.0505
ik FH A 119446-68-3 CioH;7C1LN;05 13.61 406.0720 251.0025
5 D iR 36734-19-7 C13H13CLN; 04 12.62 330.0407 244.9879
DK B Jiie 67747-09-5 C15H16CisN;0, 13.14 376.0381 70.0287, 85.0886, 308.0006
o 5 ) 32809-16-8 Cy3H;,CILNO, 12.35 284.0240 256.0290
FH LA 1 R 23564-05-8 Ci:H14N4 048, 9.39 343.0529 151.0324

F2 WA THREFNEMEEE. BHIR, E

ERURBXEY

Table 2 Linear ranges, LODs, LOQs, curve coefficients and coefficient of association of 7 kinds of fungicides in Chinese yam

wEW LM VE Rl /(mg/L) K i B /(mg/kg) FEH PR /(mg/kg) kTR R ZREL r
W% T i 0.01~0.40 0.001 0.002 Y=57459.630447X+406054.058602 0.9994
LZHR 0.01~0.40 0.001 0.002 Y=63451.748283X+168909.209697 0.9998
EN RN 0.01~0.40 0.001 0.002 Y=11200.930974X+58100.367928 0.9994
SR IR 0.01~0.40 0.005 0.010 Y=549.667602X+1027.01102 0.9995
R it frig 0.01~0.40 0.001 0.002 Y=12850.364312X+37193.846682 0.9994
SR 0.01~0.40 0.005 0.010 Y=1530.155370X+7551.232305 0.9996
FH L T R 0.01~0.40 0.001 0.002 Y=37214.505730X+224813.639661 0.9994
3 WHP 7 #ELRET A MARE B FAE R AR E R E =38
(n=6) .
Table 3 Addition recoveries and RSDs of 7 kinds of fungicides Ny A -l R 222
in Chinese yam (n=6) /(mg/kg) 1% 1%
ey 0= ERIEISR xR R 2 0.20 93.48 4.16
/(mg/kg) 1% 1% SR 0.10 88.82 4.09
0.20 88.77 4.83 0.04 91.88 3.33
15 TR i 0.10 90.28 2.19 0.20 95.00 3.76
0.04 84.70 0.02 DA e 0.10 96.70 3.65
0.04 97.88 2.37
0.20 90.05 3.98
n 0.20 87.65 5.01
ZWR 0.10 94.57 4.10 .
JEER 0.10 79.98 2.43
0.04 90.06 1.27
0.04 72.38 1.26
0.20 97.98 3.40 0.20 82.86 4.14
AR I FF 0.10 108.07 0.76 LR R 0.10 81.66 271
0.04 99.02 3.38 0.04 70.75 2.90
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