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B s 3 v S PRI S ol R S S AR SF- 249 SRR AE 83, 506 ~110. 306 Z [1], 4 % A
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in Paddy-fish Soil Using High Performance Liquid
Chromatography-Tandem Mass Spectrometry
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Abstract: Residues of fipronil and its metabolites in paddy-fish soil were detected using
high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS).

Samples were extracted with oscillation and acetonitrile in constant temperature, and
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subsequently purified by solid phase extraction using ENVI-18 column and 10 mg GCB.
The target compounds were separated on an Agilent ZORBAX Extend-C18 column
(2.1 mmX100 mm X 1.8 um), and determined using electrospray ionization (ESI)
source at negative mode with multiple reation monitoring (MRM). The analytes were
quantified with external standard using the matrix-matched standard calibration curve
method. The results indicated that the average spiked recoveries of fipronil, fipronil-
desulfinyl, fipronil-sulfone and fipronil-sulfide in paddy-fish soil were 83.5%-110.3%
with the relative standard deviations (RSDs) of 1.9%-11.5%. Good linearities were
obtained in the range of 0. 5-100 ug/L, and the correlation coefficients were greater than
0. 998, the limits of detection (LODs) were 1. 0 ug/kg, and the limits of quantification
(LOQs) were 3.0 pg/kg. This method is simple, accurate and reliable, which can meet
the detection requirements of fipronil and its metabolites in paddy-fish soil.

Key words: high performance liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS) ; constant temperature oscillation extraction; paddy-fish soil; fipronil;

a2k

fipronil-desulfinyl; fipronil-sulfone; fipronil-sulfide

2017 AF, I AR Y 1) R X 2R AR SR R
i S A A b T R AR XU IRR . R
R R RS R M W A T TR g G P R R W] LA
B S TR 5 ) S A A Bz
TS ZMATFEY R AEGRY . HE.
AU B oz Tk AR A T AT BU
SERTJESREE T RE S AR b B B T R Y
FEL LI B S o I ST B S ok
15 T A 5 g % Ny o S5 T i A
ant e FHT SR O R A T AR
ity 7l BE B BB IR A A R e R T
BRIV DR SR e X A A i R
Yotk - A5 20 Tl 90 AR QR T, H 96 A FR R
JO R Y . AR TR AL 206 ~
20 0/ FCHLU I A A WS HE AR T B AE g e
POME R % . 77 8 SR T K SR C AR
FU UL AR T K Al A 3 LI O
rh ARG H R B A AR . T, TR A
SRIPIE P A AR SRR T S A PR A XSS o

e [E] 2K ™ IR 5 K I L A IR 25 TR R R TR
e 7 7 7 B b 5 0 T 20 4 i A5 5 i B BT AR
TP o PR R B O R LR T 7 A e K
LA ISRy ki ok DN LN 3 2N}
S R E RS 2k B A R . HAT . 58 T IR EE
Hh R LU A MR I Y B 2 SR T AR
TRAA UUAR A B A -3t o R e
SERARIE DRIk Dby P B TR 9 K 7 Y B

R Ay IR a3 b R R B AR A B
B 1) 22 4 DA 0 O A b B

S UG B AR R A vk R A
A GE (GO RN SOM - (GC-
MS)) 3 Rh K e Ak v R e - H B T %
(LC-MS/MS) 3521 &, B 5 i b 287 35 A
FRICHR I R P R I3 L o 3 v 1 2 Ok 45
BT AE E AL B 2% L HARY & AR R T
Y=o, DR A B L R Ak AR TS 4 A o 3 5
FEHE CASE) 9t 28 [5 IR 55 (R 9718 (EPA) YL sy
Ab 3 R RE S AR ME T A Z — . B ASE iR
MZERCRE ) AR P R S R £, 5
T BEG [E AH AE /N AT 3 2E L R R TR AL I ) 2
VAl OE R B R S T AL B b, S R
I 5 ) A -5 S 8 35 v Ak AR T I 7
FE AL TN BE B 3 % 0 M s B B 4
BAS R BRI 3 S R T R B 2 RN A D —
28 13 I v

AR 5T 4D R PP 3L % 35 - [ A 2 BC-YRR £
T BRI R 9 G ) - 4 e g R B L AR
Py )P I 4 35 A Al Bl 2K B, [ AH 2K ROH:
b 7 B 5 R i - 398 v R o B L AR i 4 5
B 1) ik e A A

1 ZHH
1.1 FE5iRXA
Agilent 6470 = T PU M #F A & 1% 3



5564

Ty T 9 45« T AR A €0 - R K O R 0 R R e b SR R A Y R B

1027

B A AL . ZORBAX Extend-C18 & % #: . 35 [H
Agilent 2% 7] 77 s IKA MS3 basic % i€ I %
S FEE TKA 24 5] 7= s TDL-5-A KA .0
Bl: b [ E 25t 8 | 7 Milli-Q 258 1 K
KA. 32 B Millipore 23 &) 72 fh s HZ-9311K
5 b PR TR R < [ 8 3 i R AN A R 3 AR
N &) 77 s Supelclean ENVI-18 [& #H 26 B 4%
(500 mg/3 mL) : 3 [E Supelco /A & 7= i s £ 2%
5% B (GCB 120 ~400 H) . {5 CNW /4 #
TR

LS (fipronil) L & B 5 (fipronil desulfi-
nyD) 55U IR (fipronil sulfide) 1 980 5
(fipronil sulfone) ¥xEH) B « 46 ¥ K F 99% ,
15 Dr. Ehrenstorfor 24w 7™ i ; 5 R :
ok 38 2l 56 [E B JE T 2K A w7
1.2 Bi&REIEF
12,1 bRUEffa B A el 23 0 PR IO & Ay
By oe . FH S NG VA BO il s 1. 0 g/ L bR T
W T — 18 ClOCIRTE .
1.2.2 RGRERWRABCH 22088 S &
FRAR THE it 4 W, T S T 1 A 10 mg/ L IR &
PRUEV IR . T — 18 “CaEGIRAT
1.2.3  JEFbs o TARR WA RCH R —
PR R A5 A v VR T A P R it B BB A )
o 5 R0 R 20 P A I o) R B b v AR
W B B
1.3 ArAbIETE
13,1 FEMl& SR HA RN R AL i
FRIH P E R IE Ve . 2 VR T WHE /5 .3 20 H

O ARG AR AR B A, T 4 ORI &
1.3.2 20 MEGRFRI(4£0.02) g 3R
i T 50 mL SR ELO A LA 20 mL 2B,
FEWTR G 1 min, SR 545 9RO B A 35 °C
EEEGZF . LA 150 r/min $8¥% 4 h, P45 000
r/min #.0 5 min, B EW R E 42 20 mL

O .
1.3.3 ik 78 ENVI-18 [# A % BUR: I o

A 10 mg GCB #3 , il 6 mL ZJi5 1% 1L 3 7 2=
Wi WL A 5 mI £ IBOHR L 5 A i AN R
13k /F . - 3 mL ZHE VR . Ui 4 43R ik th i
T 10 mL PR B0 P, T 35 Tkl R Ak
ET. WEMINA 1 mL 285 % 5%, 08 e =
% 1 min, BIEBRBE A 2 mL B8, 2110 000
r/min &> 5 min, f] 0.22 pm JE & 8, £F
HPLC-MS/MS #:1

1.4 &N

1.4.1 i % ZORBAX Extend-C18 &
WAL (2.1 mm X 100 mm X 1.8 pm); K
35 CH M A S 0.05% %K. B N ¥
BEVE MG 25 4F:0~1 min(30% B), 1~ 15 min
(30% ~60%B),15~17 min(60% ~30%B);
HEFEEE 5 pLs ik 0. 4 mL/min,

14,2 Fif kb W mE o5 i g i 1 B A
(EST ), £ 5 Wil (MRMD =5 i 5 =X L 35 7 I8
WA 325 C, TR WA 10 L/min, 546K
77 3.10X 10° Pa, # 5 i B 350 °C, 85 5% &=
12 L/min, BN L 3 500 V. MG & H
R BS54 1,

®1 FHRBREKREWHRESH

Table 1 Mass spectrometry parameters of fipronil and its metabolites
o AL 7 5 1 B 1 ] B W ilf 8 fig
Compound Tonization Retention Ton pair Fragment ion Collision
mode time/min (m/z) (m/2) energy/eV
T i ESI 12.798 434.9>330.0* 118 16
434.9>>249.9 118 29
s ESI 13.668 388.0>>352.0" 65 13
388.0>283.0 65 37
SR ESI™ 14. 965 450.9>415.0" 145 17
450.9>282.0 145 29
U T ESI 14.92 419.0>>383.0~ 92 13
419.0>>262.0 92 33

e HERHT
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FLAH Y 26K i Tl i S HR 3 1 45 4 il H A
Y38\ - SAVOR 2 AT A 5 22 B IR v, 4k T 42
o R A2 BUROR . S PR BEIE T A 25 U ]
ARSI A T AN R PR B (RN 4 F H AR P [l
MR RN TR L, n] W, 4 B B bR [l ik
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Fig.1 Effect of different extraction time

on the recoveries of fipronil and its metabolites
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PR ZEROE ok R EOLE R T B, W, &
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2.1.3 HAb i iifk  PestiCarb/NH,
FEZE B P A 55 Ak Jie D R ik B 3R A T g
B € 38 BB T IR A LR 55 2% T, 8 A T 13
PRI ) k. P8 & B, R PestiCarb/
NH, bR i - 3R BOR J5 2L 6B 7 U 60 %
Pl A 4 I 2% SO 0 [T W B 7E 56 00 ~ 137 %%
Z ] AL AN . 3X AT RE 5 AT e A 498 AL 0T AR
Oy 52 A K A2l E Sh R e 3 RO
TR AR JEHR S TS HER .
X, ENVI-IS EaE# 4G =i+
I\ e FE AT Bk B A 17 %0 6 S 28 S A A
T A BRI N RE . ARSI PEENVI
18 K ¥ A A it - 38R IO B PR I 1 [l ofi
KF 120% 4b, HAth 16 A 0 1 Il g & 35 78
70 % ~120 % Z [8] , AT B 0 €5 2 2% B Ak A
TEA AT R IR B A e ENVIFLS A L iy
KA GCB ¥R ERRE R, 458U G b
OB B ST AR 72 R BR T 4% 0 04 1 [R] 1)L 3
B TR B AR iR 84.5% ~103.3% .,
X AR e 22 /N F 15% . 8 T B 2, #5 GCB #
KA 2, AT 0% B H AR 55 5 o ¢ 3k %
ENVI-18 #1401 10 mg GCB Hy A 46 A5 it + 3
PO

| N
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Fig. 2 Purification effect of different extraction

columns on extraction solutions
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R PRI T PR T ePE Y 3 R AT
B, Agilent ZORBAX Extend-C18 & % #1
(2.1 mmX100 mm X 1.8 pm) R H A 8 A F
KA B2 T & pH (H GEHI7E 2~11.5
Z | ke . & M T & pH E T A&y 4
B RELEEE TIELNE-K.0.02% HK-&
5.0.05%0 & K- 0. 1% & K-Z 5. 0.2%
RK-C NG R s AN . H AR 9 19 53 125 BE K v g
fH. 25K 5N BWWAE G- /K% W i e
(EAR T 27K - 8 W VR[] s 3 g 7 {1 i 7 2 7K
e 1 R T R AELU B0 R 2K vk B
SO AN AR e - B S AR Y 1 T
. 0. 120 K& R K pH fHL & ik 10.8, A
Ub PR R A BT B SR I TR R, B 0. 0520 &
K- WG A R T B AR
2.3 REEGHRK

SR A ik g Y A
NH, 5§ 7E B 7B 0T 52k £ H B i
G F . PRI, SR U 30 T S BRL b T il A TR
G 7E m/z 100~2 000 38 B P DL EST 4
8 5 2R BRI L R TP R I RN 9RC
B BB T I AERERE AR 10~50 eV {5 [
PN B ) 7 S R Y 2 R B AR R T
FRERBN _REF S TEIERE T, F
JE R i Y W B B AR O e MR L R AR I
T i e’ 2 R s | A (N SN = S S S
9 Sk FL Rl 4 P TR A 2 B 0 45 B 0T | )
PAE W LIk B B AR Ak 85 19 T 3% 1. 4
FLH R 3 50 B 3 A BT A Y R HE
FLH i U R R RN R
(RN NN S : ) | =l 1 WU R 1 ]
RUE N AR, kI R, ERHERE
AL o B L AR B Y T
T LRI R A B — LY B T
R B T DL B ORER A R L A TR
B0 B G LR R R R T
FEYE TSR J /W a5 RS 7
JE R 2
2.4 ERHM

v IR L R (ME) L % i 5 1 4 3
JT VETC Hl 4R v R Rl R N AR R4S i TR E
[F] 0 28 PN b 4 ¢ B 5% ELOT-AIE T B Ak 5 W0 #8
RE TR 2 538 19 AR » R IG JRA L J52 4R T 46 7 32

VE i i 2% 325 0% 732 O 1 VR - S A Y
FEME K E By M. ME = (3% J5 VT Bt A v %
WA T AR/ 3 R s o VA RO TR — 1) X 10026, Y
ME<Z=£10 % , 3% J5i 8% I 7] 2.1 o JFF 7% 550 4 o b
LERAA 21090 <ME<<+50% .4 3 i
A0 e R U5 B G s )RR O o i R T
TE Y R RN N E R s 24 ME >
£50 Y0, FE RN X E B A TR K B AR ARRE
SR TIAL BT B ME<<£50% , 48 5256 5% 3
Jo% G P ph 45 5 %o 60 R e LA 3 4 7 i it 3
) BE RO EA TP B SR A T AR 2, AL,
Feiifn e ME 78 6. 1% ~27. 7% Z [a] , i 1
e ¥t - 48 i Ak B 7 0 W A b

2.5 HiE¥EEE

2.5.1 LRPEVE K BR AT R ER
AT S B TR G B AR IR A
FRUEVE W . 4 HPLC-MS/MS il & J5 , LA 4R 2}
FE TR U T T R B Dy B AR AR R 2 i
5 U T RN 0 A B 22 o A o il £ o L
N0 [l WSO i e I SO 3 A R 1O A% MR R
ke B O 5k ke s PR CLOD) Al E & R
(LOQ) . HZ5 35 T3k 2, HCRIE I
f£ 0. 5~100 pg/L K EFLE N MWL ELXLRR
UF R E R B K T 0,998, £ KR R0 A2 2 PR
39 1.0.3. 0 png/ke.

2.5.2 PWICRESKEE DA ARGLER
JETHEAT AR e S 50 WS 0 R B 43 il 2.5
5.0.12.5 pg/kg, BA TR BE ¥ 6 P47 5%
B, IF M S5, F R UG I b o 2Rk R AT
BT RT3 3. 4 ML AW AR
[l % AE 83. 5% ~ 110. 3% 2 [a] , AH X 47 7 I
BT 1 9% ~11. 5%z B/NT 15%, K%
75k B B i) [ Wi e R R B L AT 2 e
g b S B AR Bk B 0 A BT R

3 EEREMEN

e AT T 30 13 A e - 3 b S
S AR P 5% B R . 25 SR L A
an bR RIS SR L S R 1. 52 pg/kg. 4
B bR H S RS IRUER B L 4 il 1. 05,
1.27.1.38.1.58 pg/keg, HAH TR . K
IR St R RS 1 B R A L X 5 S
k29 M4t — 2.
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Table 2 Regression equations, correlation coefficients (7*), limits of detection (LODs),
limits of quantitation (LOQs) of fipronil and its metabolites
LIP3
(At} I8 )59 5 Correlation FE L i H B 7E 1 B
Compound Regression equation coefficient Matrix effect LOD/(ng/kg) LOQ/(pg/kg)
r?)
Fi UG y=7996. 481980x—547. 734795 0.9995 9.1 1.0 3.0
T y=1251.614139x—414. 260023 0. 9980 22.9 1.0 3.0
IR HE R y=7737.156107x—928. 040001 0. 9984 6.1 1.0 3.0
S U AR y=6918. 806559x—431. 665484 0.9998 27.7 1.0 3.0

R3 WELEDIHRANERERNBEE (n=06)

Table 3 Average recovery and precision of 4 kinds of pesticides in rice fishing soil (n=26)

Ny E Added concentration

L&Y 2.5 pg/kg 5 pg/kg 12.5 pg/kg

Compound [ERES A X Al 2 Al i 2 A X A AR 22 AR AR UMEMR 25 RE G b v O 22

Recovery/ % RSD/ % Recovery/ % RSD/ % RSD/ % RSD/ %

TG 109. 0 3.9 108. 0 2.0 97.0 2.8
FiH G 105. 0 2.3 101. 0 4.7 84.5 1.9

I, JLJI R 95.5 3.0 97.7 11.5 103. 0 2.3

EoRY R 91.7 8.3 110. 3 4.6 83.5 2.1

4 ZE'I,/[,: ZHANG Fangfang, HONG Yaqing, ZHANG

A TAEEEST T e AR R 0 1% - 3 306 o 3 v
JE e - 59 v gl HURS S AR sk B . SR I E
TR 357 12 2 T 1 A A BUAT: ¥ AL v 2800 AH €335
EP IR O T 3 S L Ay S BRORN G R BR 430 O 1.0,
3.0 pg/kg. 1 [ i ZAE 83.5% ~110.3% =
6] K AR ME R 227 1. 9% ~11.55% = ], fE
W SEANY /T 788—2018 RAEW 4 25 5% &2
TR0 U D BE SR A% AR A R R R T M
AT 5E L EE IR GT L A R T A R RS I — 2k
B 1 FH S BT Sk A v g v g R i R AR
(5% B W PR B R T B

S 23K
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