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Research progress on the harm of fipronil residue in food and its
detection technology
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ABSTRACT: Fipronil, also known as ruijinte, is a small organic molecule with benzene ring structure. Fipronil was
developed by French company ronalt-planck and licensed by Chinese patent. Fipronil is a broad - spectrum
insecticide of phenylpyrazole, which has better solubility in water. Because of low production cost and high
bactericidal efficiency, it is widely used to control various crop pests and sanitary pests in vegetables, rice, tobacco,
cotton, animal husbandry, public health, storage supplies and ground buildings. As an innovative insecticide with
good performance, fipronil has been widely used in China and even in the world. European Union law stipulates that
fipronil cannot be used in the livestock and poultry breeding process of the human food industry chain. China has
banned the use of pesticide preparations containing fluorozoonitrile since October 1, 2009. The European commission
restricted the use of fipronil in crop protection in 2013. The residue of fipronil in food can be enriched through the
food chain, which has strong toxicity to human body, and long-term accumulation will induce various diseases. In this
paper, the standard limit, application, toxicity and various detection methods of fipronil were reviewed, and

forecasted the prospect on this foundation.
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DR 3K A XU 44 25 4 M, #3253 3300 T BROG(Z A& 2.6 /20N
Rf). Mk “BERGHE =514 rhoRml 2038 8 rh R I & 2
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FUE XS T R SRR . WA 22 3538 R TR A B
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R 21.78%, 2013 4E 2 A 13 HiL HAIF A
H O S e RSt ORI KA . 2017 459 A 18 H, H
ARJEE A AR T T H Sl s H A AR S E AR,
2 @R [ SRR H R U B AR, 4 0.009 mg/kg.
H AR X 45 I r G50t BR AR A ™87, N 0.002 mg/kg. [
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I RBR B R ), R0 R HL G 7 5 S K R 2 v ) de K ik
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™= S e d AR BA B A, i AR 2020 4E 5 A 18 Hilg
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T T SR S 3 g O A SR 0 R A T 0 S
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WA TR R TE AR A3 A, AR 1 58 4 F] LU R S KR
SIS TR B BRI . T S P i S TR
TN 2 25 v G G AR R ARG i, RPN 5 I
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0.00080 mg/kg, HHMLHT WL, SR L3I AT DA 2 R
A3 B R R R AR B e, HLRBURLY, KRR
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Hafeez A SEUSEENT T o sbBOR €20 1 ) st 2 1 751
PR R R G |« RS RO DS Rk ) AT s . RURAE . R
U6 TS RN TR Tk %) € B8 BsF ] 43331k 3,70, 8.61 AT 10.09 miin,
LR AL T I FI7E 20~800 pg/mL, r2>0.997, FURNE . Hul
5 R TR Bk A AG: HE BR 4390100 15,1 13.3 1 20.0 pg/mL, &
IR 500 459, 40.3. 60.6 pg/mL. ZK M 7k BA R
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B 5E o
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A T - T I FH R AR A A s A LIRS
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Shen 45PNy T FH AU (013 - B 1k Ak 2 v 2 - TS 26K
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sty R SRR S A B B A8 oA s, 28 E I AR A
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SMRIEE L, FAMEPER e ZE . 2 S T 4y
AT R A - 23 BIOBOBU WA B SOM 315/ 0 1 BC P <
KA IR R N S A % B B M T i o X
M) 43 HSC VAR VR A A BB 38 1 DR 3R A 475 A IR TRV 28 S AR
ERSEIRAFHEAT T, DA RASINRE 1 pg/kg 1ERE B
BREA T 43 4 rh SR R B AR 5 B AT o 0 DL T 20
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KL EOKRAAT RS S A T vk . 0Ty 3 40
BEAT, E S R 75 U s P v A TR - [ AR AR B, SRS
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Y, A5 By 23 BICI A A R T AR A5 HU(GCB/PS Ay 1AL T
B, SN T AT R OB (35 43 85, LRI 55 1 28 e
IR S5 3% 22 sz s I 7 SRR T AR, A BRI E i, 1%
J5 1 2 7 PR (limit of quantification, LOQ){4 4 0.1 pg/kg, &E
T AL T R ) 5 ) [ R X BR A R . Wang %1%
SR FH B g 00 AH (5 3% - = DY SR - 2R 1R RS T BF i
(ultra-high  performance liquid chromatography-triple
quadruple-linear ion trap mass spectrometry, UPLC-QqLIT-

MS/MS )il 5 38 2 a UG B AR AL SR L 9
WS REEAR B, SRR, 4 R i1 mCE N
90.7%~105%, #H XT F5 i I 22 (relative standard deviation,
RSD)H 0.7%~4.9%, T AERTZRTE 0.05~20 pg/L ¥ B 115 FEl 4
LRVERE AT HISE R AL PP IR T 0.999, %0575 HAT LS
REER BIFREIRNE, 186 T EIS UL LIy
B B IR AT o
52 RREMSFHE
52.1 =T EREEAME

R EHT RO —FP s . R, R B, 8
fRBR . FTEIE S ER Aa  f Rr I i . B R Z S
WA . =R G . ST . T A SRS
Rl 2k Tk A R S, (B8 T M E RS )5
AT BE S B T AU DO S B K, HAG T B 5 2 52 40
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R A 5 O B N T T — ol bR G ) 3 9 S £
B AR RS k. MIRKKIRE N LEZ, |
Vi) J2 4y R o6 2, R 22 T A R 22 b, O 22 DA X
WKW L AL . 5 bR ICHUREF L2 . P 4ERR)Z
Lo T WK BT RZ, Ho R £ 4 2% 5 A 35K 96
WIS P ERAREE Ve RN 2R, 83 FABUIAR S SPA Bl
s, H B IASMER A 1 ng/mL, HAT &858 45 5 g
PR, RE— 85 ROE A B AT B 454 58 e
PG AT, B5 I AR 24 s B 2 To A8 SR, R B
S RIE SR AR A O EE M E L.
522 BgBE % J% % (enzyme-linked immunosorbent assay,
ELISA)

TEFIR g 1 FLA R I R B . 3% RGBT 5
# . RS . MR DL BE R TR A R SO
o TN R AL SR 08 TR A PRI S B A S5 0 s g 1) vy
BET—M . FrRMEMGS, Ul RS ST AR E R 3
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TP A b R, H A B A8 A bR X P SE =
AT, REGE mRCE EEAR. BT A R A2 b
R BEBENUIR . GURPUAR) 2 BLISA Kl &

Vasylieva EWF & T —FUIER Y, A 54 1l
S R R 2 R BRI 5 0k e 7% A 5 b ) i U AT E o
A TR SR UG R A A R R AR R LR . JER
T 2 F ELISA {4 0.58 ng/mL+0.06 ng/mL F1 2.6 ng/mL

+0.4 ng/mL [ ELISA, &R R BP0 E MR 530
P i EL A A (1) 235 40 A A5 100 11 58 S o A = 1 0
SN -B A, R - = R Y R P ) 90 ek - R
96%. 38%F1 101%HHX T 39%., 1.4%7F1 25%]H W Aok 55
WL IARAK, AL DR 3 S5 A [EDSCR AT SE T s )
FEPERE, XA R G TSRS Y 85%~111%. 1%
T3 8 FF 0 b A Z I 5 AR A (0 RV it Rk 1 5 e
IR B A FR 4 K BB TR o I AR R T T — RS
S U A2 R S A IR £, i W R BT
TS TR ) A S 28 SR L P BEAR SRR ST, A5 T
PR CNEHE, IECbed bR, A SRS -HR i Ak
fitf, ARG G TR TR ERE, HALNREAT,
FVRR TAER R TR B 2 B 2R B FL ik, oK
AT, AR ICIEIROR G (A W oK R 5], B
W IREEAE, 121 IRE RIS FE S e A2
SIS PRI 22 5 3 (RLU) BRI B AR S 2 i 1
1B CRE X 8 638 BF =RLU/RUL ey, RLU=ARVE(ERE 58 )7 W
(R R BEAE, RLU =25 F1TGHEE R O AOARHEI 1RO Y &
588 L) o] 7 0 L (/L) I SR 6B 2 P B Ak b 22 G
LRIR] A5 o DU it 1) FR HL G VA AR L RLU L AEARHE I 6
A, B AR AR BRI . AR
BT AR, AR AR o TS R v P e
DIHAG R, AN oL R, B P Ui & 2
W, RN R TR OESR RS, 2, RS R AU R
b, R R o 5 % G I R g W AT LA,
AR S WA R e LA o ) R RO, LRSI i e e 2
I, AT A5 R b rp g G 1 3 A
523 BZkiEE
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AT [F] (B GRS A T/ BT AT BN o ik sl . e dhr
RS, FF0 T a5 —F b rik. higt
TP 00 3 AN T XA i AT A 2 Il R TC N
X5 KA S AN, DR 2 i P DA B A T R A
W BRI I s, 456G 35 0 SRR i, 8 RT L
X AARYEA T BRI . SRR E G, AT LARAA 1
X AR A DA TS, wE N ORI TR A . A
WAETF P2 E SR FE S, AR BB S K
55, ANZE5H BLAE ] — R0 5T 0 5 | AR 2 % 4 il 4 A 2=
HORFEARREE 5 Y, XM 2 S = R 5

AT R B A TR T — Rl R A 0 el SR A
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H—Z KB 20~100 bp AYRE S TR SMELS A I SEZ
TR, BAadlesRem . REEs. FagE. 30
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