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B OE: BB BSOS -=F AT % (gas chromatography-triple quadrupole mass spectrometry,
GC-MS/MS) 7 it K e 95 e g S LA™ W1 G « RSO0 . BURNEOREEER B i i ik, ik Rk
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(graphitized carbon black, GCB)# AR LRI, AR €35 - = F PUARAT 50 3i% 22 8 S5 7 5 s A 2 (multiple
reaction monitoring, MRM)#; i, DISMRIEE F . &R 76 1~50 ng/L JERE T, R X HAC Y B R IRk
PESRAR, HRRE(DIIRT 099, ££ 2, 10, 20 pgkg 3 MUMIZKFET, FAURE B AT -1 2 lml i3
91.6%~109.9%, FHXTH71fEM 2% (relative standard deviation, RSD)H 4.3%~6.3%. R K HAR Y 7ERE K vh (9
ERRH 0.2~0.5 pg/ke, EREBREMEIETE 85.0% ~ 108.0%, RSD K 5.9%~6.9%, £ &% BEE/ERiH
PO, IFIFEATEFED . REUE R, 18 T PR b BEACHE RS K o 5 AU B LA™ 4 i 5% B8 BRI
KT MR- = USSR Rk, RUHLUR A AR, R

Rapid determination of fipronil and metabolites residue in unpolished rice by
gas chromatography-triple quadrupole mass spectrometry
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ABSTRACT: Objective To establish an analytical method for the determination of fipronil and its metabolites of
fipronil-desulfinyl, fipronil-sulfide and fipronil-sulfone residues in unpolished rice by gas chromatography-triple
quadrupole mass spectrometry (GC-MS/MS). Methods Unpolished rice was extracted by acetonitrile mixed with
water vortex, cleaned up by primary secondary amine(PSA), C;g and graphitized carbon black(GCB), detected by gas
chromatography-triple four-step mass spectrometry and multiple reaction monitoring(MRM), and quantified by
external standard method. Results That calibration curve was linear in the range of 1-50 pg/L, and the correlation
coefficients (r) were all higher than 0.99. When the spiked levels were 2, 10, 20 ug/kg, the average recoveries of
fipronil and its metabolites were between 91.6%-109.9%, the relative standard deviations (RSD) were 4.3%—6.3%.
The limits of detection for fipronil and its metabolites in unpolished rice were 0.2-0.5 pg/kg. Quantitative limit
addition the average recoveries of fipronil and its metabolites were between 85.0%-108.0%, the relative standard
deviations were 5.9%—-6.9%. Conclusion This method is simple and fast to operate, consumes less consumables and

has high sensitivity, and is suitable for quickly processing the residues of fipronil and its metabolites in large
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quantities of unpolished rice.

KEY WORDS: gas chromatography-triple quadrupole mass spectrometry; unpolished rice; fipronil and its
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TR R AL A BN, R AR T R
B, FURNE N GABA-EE FEEMHIF, SIA R EA
TGP, MAVEE. PR, ZEHRE. BBk

BRI U 2 7 A o 1 s IR ) S O A AT I B
BRI . SRR T 274 3 A
PN G R . SRRSO . U Bl SR G Ao 5% B3
FREMEZARIX 4 PRSP AR, A 2009 4 10 A 1
Hilg, BR AN . FRSEHS B HA-F a5 s, fERE
S8 PN 5% A R RSP 3 Al T ) L R A 24
WP, GB 2763-2016 (£ dh & A F G bR E f i bR 2%
RHk B BR ) Plep R T R U B LB B e R K P G BR
o4 0.02 mg/kg. H HTSCHAIRIE 1 3 2R 3 SO 5k
(gas chromatography, GC)* | A {4 3 - i i ¥ (gas
chromatography-mass spectrometry, GC-MS)7"'1 | < 6,33 -
HBK i3 (gas chromatography tandem mass spectrometry,
GC-MS/MS) W& A 8 3% - R OBEOR % 75 (liquid
chromatography tandem mass spectrometry, LC-MS/MS)!'*!3!
SRR UG S LAY SR R, IR DA XRE K AT R
HE A Y Ry g, iR AR B - = EE Y
AT IS 00 2 SRCR R A9 AT GB 23200.113-2018¢ £ i % 42 ]
FhRE FPEPEE P 208 Fife 25 K HAC I 05k B8 e Y
T OO0 B oA [ G 00 96 U 1) 3 A o IR A A
G R FH A B 1 A A B - 33 - = A I i v Ak AL
SR T R S R, DA R S s A o Bl K
FIRIN 73, S5 B4 S AR Y H .

2 MB5RZE
21 AFIENEE

(100 pg/mL, RNy ERIAEE LRI BRI FT); L[ g4,
BRI THARL AR A A, EAeEh . TOKBRRREE (O HT
ali, M EEFRFIB B BRA ), PSA. Cig (UBRHESE
YR ABRA ), A 85K GCB(E E Supelco /A Fl)o

WH-3 38 % A (L ) 75 4y BT A 38 ) A BRA Al ;
SC-3610 5.0 L (& B B AR B = AU A R A A );
AutoVap S60 4 H 3 A WAL (£ EH ATR A A );
Agilent7890B-7000D < #H £2 3 - = T PU M A 3 (55
Agilent A H]).

BEAKFEM: RIAF Y E T AT .
22 EWHE
221 HonaraE

WEWRFREL 5 g My Je 2F0ad 425 wm AR B AR K
RS 50 mL RO, A S mL KIRBEIRS], fn
3 g A b4, 10 mL 2N, W€ 1 min, 7 10 min,
4000 r/min B.0> 5 min, I 5 mL FiERTRKEF, 7
50 CKIBHAMIET, FEARE I 2 mL ZIFEHRG ke,
TR, L. A 100 mg PSA . 50 mg Cyg. 50 mg
GCB. 200 mg Jo/KBiFREE, YRFIWAE 1 min, 1+ 0.22 um A
HLIERE, B A5 A .
222 &L

3% H . DB-5MS UL & 41 # (30 mx0.25 mm,
0.25 um); FHEMF: WLREE 150 °CHRHF 2 min, LU
20 °C/min AYHEZETHE R 250 °C, 4£4F 2 min, LA 20 °C/min
HEE R TR S 300 °C, %45 3.5 min; PEEEIEE: 270 °C;
AN B A T99.999%); TH AL 1.0 mL/min; AN
SyuiERe, dERERE: 1.0 pLeo
223 LM

B, T % ifi B F W (electrons ion, EI); 1% %k iR &
280 °C; BT IRIEIE: 230 °C; VOMLATIEEE: 150 °C; £
B W 2 (multiple reaction monitoring, MRM), FE4I{E

. BRSNS B IR AR T B 1,
F1 FHBEREKHYSRNEFENESE
Table 1 Multiple reaction monitoring parameters of fipronil and its metabolites
EY TR FA I} 8] /min BT (m2) FET 2 filf i ik (CE)/V
PN 388.0 333.0 20
RIS 6979 332.8 231.1 30
7 g 420.0 350.9 10
JH S o P 7.612 3511 5549 20
= 366.9 212.9 25
. 7743 368.9 214.9 25
382.8 255.0 20
X

AL 8.606 385.0 257.0 20
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3.2 REUATIAIERE

SIS KA TINE L IECkE . LB AL
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HR 22
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Fe PR R AL S R S SRR VA 100 pg/L [RIH
i ) KL ) VR B ) T VR b v, RN 25 SR LR 2. SRR B I
O V2 YR (LA S SIS Ay 061 ) Py e TR ) 45 2 1 0 Y
HER) 163.8%, M T 8206 AR ERATE, K 3L Bbr ife
HLRAe I i, S5 2.
34 FRERZEIE=IR

R R ABBTR A R VA TR, B PR R B
15 O L BB EE S 1.0, 2.5, 5.0, 10.0, 25.0,
50.0 pg/L MIFETTRA PR R, Lkt i, LA
SE P RTIETIRL Y SHARAR, FERIE (X, pg/L)Rkisk

PR uE R 2R, 15BN PE RH R Ao R E(r), VL 10
(M LT S O E R (10 SIN), S50 3
35 BEEXR
Xt as FUREKRE S AT 10.00 pg/kg BUNNAR, %5256
AT 6 vk, HINAE (B ) A X AR E R 22 (relative
standard deviation, RSD) N 6.1%~8.2%(WL3& 4), FMiZ
PRI RS
3.6 [EIWsEEE

Bz FIRERFES AT A TR . . (R R 4 N
FIIERSEER, B REETAT 6 UG, IFR P mICREE T L 5.
A TPERTIER ESCR AN RSD HHIERA 15 B vERR AT T A7

Fz2 HmBERYN
Table 2 Matrix effect of sample

W ESTEA LT/ %%
FLERR R (100pug/L) 129832 L8
AR HE IR (100pg/L) 79281 '
#x3 ZMBHETER
Table 3 Linear parameter and limit of quantitation
Ew 2ok 1m0y FHOCHREU(r) R/ (ug/kg)
S G Y=268.854285X-19.218625 0.9994 0.5
AL HEL o Pk Y=398.830784X+65.442018 0.9992 0.2
TG Y=113.747820X+34.343644 0.9989 0.5
TR Y=240.918821X+78.189107 0.9997 0.5
Fx 4 BEEZEEIWLER0N=6)
Table 4 Results of tests for precision (n=6)
e/ BINE/(ng/kg) W 5E - HE/ (ng/ke) ABX AR AE w25 RSD/%
FUH 10.00 9.23 6.1
R o 10.00 9.61 6.1
SRS 10.00 9.79 7.1
FHE IR 10.00 10.37 8.2
%5 [EIREIRZER(n=6)
Table 5 Results of tests for recovery (n=6)
sy Tz it/ (ng/kg) W 7E 2/ (ug/kg) [l /% RSD/%
0.5 0.46 92.0 6.9
- 2.00 1.98 99.0 4.8
I 10.00 9.17 91.7 53
20.00 20.38 101.9 5.1
0.2 0.17 85.0 6.6
P 2.00 1.87 93.5 5.1
5
S ER BRI 10.00 9.54 95.4 53
20.00 20.97 104.9 5.8
0.5 0.51 102.0 5.9
PR, 2.00 2.09 104.9 5.0
LI 10.00 10.61 106.1 43
20.00 21.98 109.9 5.2
0.5 0.54 108.0 6.1
PR, 2.00 1.95 97.5 6.3
AL R 10.00 9.16 91.6 52
20.00 19.83 99.2 5.5
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