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BIRTE o R ALE - KA HR3pPe 2021 0 e Ap k47 8 B F 3 RE = fluoroimide
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AWFFCLRBAZE A A A fluoroimide FABER M MRER L - W J1ESRE TR
HRR R R EE AR R Tk — S EBREOTIE O (BB 1 REEIE 108 £ 12 H 27 H -
TFDAP0007.01) #1753 #7 - ZHUE 53 5 DR AH g A e BB G R T E M e & - 3
Bt B DIBER (CHERERH AT BIRYE - Hi DB JEE) EITebE 7k
B PARESLTPERINIERE By 0.01 2 0.05 ng/g EFTIE H A EL B H 2 5045 - FAFEH A
(intra-day) SEEEIERA A 71.6~95.7% » FHEHEHER 2 (relative standard deviation »
RSD) Mk 6.1~14.9% ; FHR] (inter-day) ~FIEIKERS TR 80.2~91.8%[H + RSD 412
9.6~14.1% » EE=MBIRAE 0.01 pg/g « ARSTIEIARELE Ry g 0 & S22 Y8 B I E M
B ik 25088 RRFEERRE ~ O i S 2E SRR fluoroimide 2 R 1E
B R B4R -

BB BEIR  fluoroimide ~ YRAH AT ERIBRE R R ~ HaBe T vA MK

A AR F A S S AL E R+ 35 S5 e i
=5 TEFEE MR » v H DU E B 1

2 W BEES (ascomycetes) ~ HET
ME R fluoroimide {LE2 H B 2,3- %6 (basidiomycetes) & N 58 &

dichloro-N-4-fluorophenylmaleimide > J& (deuteromycetes) & D » H P82

A pyrrole RARE® 0 FEEE®EERKR MHE F—)-
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* SEEVEH ° E-mail: sklin@tactri.gov.tw
VT 1T T B R Y T



110 ZE#EEEEREE 55 10 1)

#*— » fluoroimide ¥ IB(LE2ME O

Table 1. Physical and chemical properties of fluoroimide

IUPAC name

2,3-dichloro-N-4-fluorophenylmaleimide

CAS RN
Chemical structure

Molecular formula

41205-21-4
0]
Cl
O
Cl
O

C10H4CLLFNO,

Molecular weight 260.1

Melting point 239.1°C

Vapor pressure 3.4 mPa (25°C); 8.1 mPa (40°C)
Octanol-water partition coefficient, log P 3.04 (25°C)

Solubility in water

Solubility in various solvents
Stability

0.611 mg/l (pH 5.4, 20°C)
In acetone 17.7, n-hexane 0.073 (both in g/1, 20°C).
Stable to 120°C, and under uv and sunlight. On hydrolysis,

DTs0 52.9 min (pH 3), 7.5 min (pH 7), 1.4 min (pH 8).

KERL LA E GO R
Eon O KEIVIEMS © IR BT RN
FFEAEHE (maximum residue limits, MRL)
O DRI R 7 i S B v 2 2 L HE R
MEMITRTFELIER - MIEAEHEZRE
SETRRE O3 M TR AR Ry Hak 2 k8 - HAi
CODEX ® ~ EU (0 [z 3R (D iRHIETRL
BRI A T RARYE - HAK 02 AIFIE SR -
B~ HAH BORERFFEAEYE - MRL /MR
3 % 35 ppm » FHEAIEHIE fluoroimide A
FAR AT &5y 3.0 ppm (R ) ©

BRI 43 AT 5 ik A AR RS
N Hep TR R R -
LEBER T (1) 5 1R 201945 H 10
HINZE 380 JH (MOHWP0055.04) @ » iifi
A 2020 5 1 H 1 HfefT - khAh - REERE

JRA 2019 4 12 H 27 HEBIE " &5
HWEERE L -2 ERY ST
(7N)1 (TFDAP0007.01) @ o

R o P B EE T W E R
fluoroimide WY AT & » (HATLAREE T
E M AR fluoroimide ZEH] - fy TR R
WAk R e & B & e i AR Bk R
RFEPITZHYIRE » RiFFeerEEE
i fluoroimide #E1T 7 IAEBAZE - W 5E AR EE
JTERER & o ARWFSEHF fluoroimide ¥R
RS IREESRTRy 0.01 K2 0.05 pg/g
(% 5 BHE) - AR T 'R R
Ttk — ZEBE N (F) ) EITRYE
B i 0 SE¥EIES AR 50.5% B
73.0% - FMHEHEHE R 7E  (relative standard
deviations, RSD) £ 42.5% Hi 18.6% » H[nl
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K _ -~ fluoroimide ERRHFEHE
Table 2. International fluoroimide MRLs in crop products

. MRLs (ppm)
Pesticide -
Taiwan Codex ? EU? USA Y Japan >
Apple 10, Pear 3,
fluoroimide Apple 3.0 -9 -9 -9 Japanese Persimmor

5, Tea 35

D REEVRRAS A EARYE - 2020 4 05 H 20 HEZAETHS 1091301085 57 E1E © -

Obtained from guidelines in the “Codex Pesticides Residues in Food Online Database” index ®.
http://www.fao.org/fao-who-codexalimentarius/codex-texts/dbs/pestres/pesticides/en/

Obtained from the EU pesticides database %, http://ec.europa.eu/food/plant/pesticides/eu-pesticides-
database/public/?event=homepage&language=EN

Obtained from the “Electronic Code of Federal Regulations” produced by the U. S. Government
Publishing Office (GPO) . https://www.ecfr.gov/cgi-bin/text-idx?SID=
a3b649316ccb17c¢31211db2edd81f789& me=true&node=pt40.24.180&rgn=div5

Obtained from the Japan Food Chemical Research Foundation (!?). http://db.ffcr.or.jp/front/

)

w

N

v

=)

—MRL standard not listed.

WAUSR S T 5 i A e RS B L S ) A B
Nz B2 ARG E @ K&
BR BR e B T TR R © Bl o Bk
B R AR ANANR — o BEEMIR pH {H
AR H PR R R - RIBLREESS AT i
WhN 5% FRBRER P HETT 44T - ELFIElL
B4R Ry 38.3% Bl 72.6% » RSD Fy 21.5%
B 11.7% » IR K - WREIRKE
JiEHR PSA Ryl e - EEIIREE K
RSB R EERE ~ IR ~ ARG RS
TR ETHE > T PSAHHER S AHD
RHEL WL T B R
Tk - ZEBE TR ON) ) #TR
BB o DU AR 5 3 R ME Ry 35 R
fluoroimide &5 /7 1AHIE L Z2H K - LU
MEREEERRAZ S R IMNERIRA] 4
EEGERINREE - SRR ML RN TIEE

B -

FRHEL 5 R

AtlTiERSE T R R R
BTk -2 EBEE M ITE R, @
T AR TLRE () -

— YRR

HIY) « REEAEEN, fluoroimide - #
J& 99.9% » Dr. Ehrenstorfer °

i . L (acetonitrile) JEATHK ¢ J.
T. Baker ; Tk (FLEFHR 25°C w3
18 MQ/em DL 1) 5 BEEREEN (tri-Sodium
citrate) ACS # > Merck ; 15 [ & — ¢
(di-Sodium hydrogen citrate) %80Tk
Merck ; Z1t#N (Sodium chloride) Ph Eur £
Merck ; fE/KAR & EE (Magnesium sulphate



112 EZ#EREEREE 55 10 1)

anhydrous) ACS # » J. T. Baker ; PSA ACS # > Merck ; W B = 7K g (tri-
(Primary secondary amine) &4 #T#) +  phenylphosphate, TPP) » #iJE 99.4% » Dr.

Agilent ; [ 2 8 (Ammonium acetate) Ehrenstorfer Z o

Weigh 10 g of into a 50 mL centrifuge tube (with screw cap)
!
Add 10 mL of 1% FA in acetonitrile/methanol solution (4/1, v/v), 10 uL of the TPP solution (50 pg/mL),
ceramic homogenizer, and 6.5 g of a salt mixtures (magnesium sulfate anhydrous, sodium chloride, tri-

Sodium citrate and di-Sodium hydrogen citrate (4/1/1/0.5, w/w/w/w)

!

Shake vigorously for 1 min at 1,000 rpm
!

Centrifuge for 5 min at 3,000 xg (15°C)
!

Transfer 6 mL of the extracts into a centrifugation tube, which contains 150 mg of PSA and 900 mg
of MgSO,4

!

Shake vigorously for 1 min at 1,000 rpm
!

Centrifuge for 2 min at 3,000 xg (15°C)
!

1 mL of supernatant was collected and dried with nitrogen gas
!
Add methanol to make 1 mL
!
Filtered through a 0.2 pm PTFE filter

!

Analyze by LC-MS/MS

B— ~ FAR P fluoroimide D HTMIE ©

Fig. 1. Flowchart illustrating the analysis of fluoroimide residue in apples.



KB : BELE © 15 mL K 50 mL » PP
#'E » CORNING ; JEI& : FL1K 0.2 pm -
PTFE #/'H - Agilent ; K& : 25mL » #3
i > BRAND ; [ 2198 1 (Ceramic
homogenizer) Bond Elut QuChERS -
Agilent 5 £S5 ¢ 1.8 mL » BZEEME » 2K
HE g E S - Agilent 5 10 mL - B bt
B Iffi25EZ » Thermo ; ZEUHHH : &
HKIRIREE 4 g~ MUEEREN 1 g > & AbEm 1
g MAEERRE 8N 0.5 ¢ FHEHIBELE ¢
S /KR REEE 900 mg Kz PSA 150 mg » &
WWEATTE 6 mL

Ran TR B ¢ R BE SRR AL IR IHZ vk o
TR ELEEE - BEAHE 500 AvfE
Ey R f%bh (Sub-sample) @ SEfERE > AR
EERIL B8R (Y -18°C) ffE T - £+F
BE TR

SN [

VW AH & #7748 Shimadzu Nexera series
liquid chromatograpy ; & i % Shimadzu
LCMS-8050 5 il K % 73 17 % % -
(Version 597 SP 1) K
LabSolutions Insight (3.6.65.0) - X 3 :
METTLER Toledo, ME403E - & $£ iR &
2% ¢ Stephan Prime Cut ° =if 4 BUEEE
SPEX SamplePrep 2010 Geno/Grinder® ° %\
SR U fE 25 E ¢ Organomation Associates,
Inc, N-EVAP™ 112 - fiE i# iR & 2% ©
Vortex-Genie 2 - B2t [ 1%
Coulter, Allegra X-30R Centrifuge °

LabSolutions

Beckman

AT fluoroimide ¥ RES ik 113

= LA

LG/ HEE (41, vIv) IR - BLZ G
EFREE DL 4/1 (vIv) Z HBRRZ -

1% W2 20/ HEE (4/1,v/v)
R 2 BUEE 10 mL K ZRE HIEE (4/1,
v/V) VIR 990 mL B9 5

VY9 ~ BB RHvE I Z B

FEIEA A © BUEERES% 0.4 ¢ > DI
B K VS FRBERE 1,000 mL » A FEE 1 mL
REHE > LUBEGRIE - BUS R AL IERS B
FEVER A -

BEEE W B « BUiERESZ 0.4 g - DIFH
FE VAR R 1,000 mL » DUSHESEE » TUE
WHEERS BIFEA W B -

T~ PRHEE I L FL B

BV 2 3 35 I R AZEHE 5 fluoroimide % 25
mg  FEFEREE » DL 0.1% FIEE < PNRRVA IR
VIR ERT 25 mL o {E R EHER TR - A
-18°C BESLHT 170 - HIH = AR HE R D
0.1% HERZ NI VRFREER 10 ug/mL »
fE LC-MS/MS 437 FIREHEVS IR -

N~ K S 77 50
R BRI 10 g BHYBEOE

o A 1% HEES 20, HEE (4/1
vIv) ¥ETE 10 mL Kz 50 pg/mL g = 2ERS
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10 uL » FHKF AR 238 a1 58 R AT
IR Al » & L 0EE - BB IR & B
X0 B EEASE - A DA B E R
1,000 rpm #R % 1 4388 %% » 2 15°C LA 3,000
xg WELs S i o B IEW 6 mL - EIAF
L BELE - DlmsE s g dEE DL 1,000
rpm R 1 73 8E% 0 R 15°C BL 3,000 xg
a2 5388 o B EFEW 1 mL - DIGERIRZE I
H o BERYIDIFRES | mL WS - DAVEIESE
B HHERIR » DL LC-MS/MS Z3#7 -

€~ PR R AR R AL UL A A
ok L B

HY 1 pg/mL fluoroimide #% #& V& #&
5~200 pL 5z 5.0 pg/mL RS =285 10 uL »
MINAGE SRR | mL - B&H
£] > R 0.005 ~ 0.01 ~ 0.02 > 0.05~ 0.1
5 0.2 pg/mL Z AR - DL LC-MS/MS 53
M 1) FH 38 84 T e B iR A B AR HE A ==

Iz ksl - WG EOR TSNS =
Alg LT FEW - 1= 1 mL 2L
ZRWRERIEZ - 43 ATMA 1 pg/mL ARAEYS
8 5~200 uL Kz 5.0 pg/mL WS —2KE5 10
ul - FEIDAGE 2 EEEEREE Ry 1 mL - 38
Zig4 - BAER 0.005 ~ 0.01 ~ 0.02 »
0.05 0.1 Fz 0.2 pg/mL & FEVCH k&
i+ LLLC-MS/MS 4347 » F1J FH bz 4 1 Ak B
IREEAG B E AR B AR -

J\~ (AR TR

WAH G AT fE ) CORTECS™ UPLC®
CI8 JEHTEHE (100 x 2.1 mm, 1.6 um)
J& BT E AR Ry 40°C o BRI (R
=)~ BEMHAW © A 1REL B WL RYIfR
EEITHE R 4 i ~ BENAH T E ¢+ 035
mL/min » ¥ A& : 10 pL °

B BT R R R R R T L
(ESI+) ~ /T HIFERE (interface voltage) k2
kV ~ A HEEE  (interface temperature) £
250°C ~ #E L R e it &
flow) k5 3 L/min » JIZAE RS (heating
gas flow) £y 15 L/min ~ BB WLE (DL
temperature) £y 200°C ~ JIESEMEE (heat
block temperature) £y 350°C ~ HZ1E5R MBSV
S (drying gas flow) B 5 L/min ~ {EHIF
PR H % E I EEH (multiple reaction
monitoring, MRM) (FPH) -

(nebulizing gas

Ju~ SRR b Bl

PR A B UL B A & vk (matrix-
matched calibration curve method) * fEHE &

KRR 1 B A B DR e A ARV IS 10 pL

= REBTEZBEMEEE R
Table 3. HPLC gradient conditions

Time (min) A (%) B (%)
0.0 520 99 - 50 1 —50
20— 8.0 50 — 30 50 - 70
8.0 —» 10.0 3051 70 — 99

10.0 —» 13.0 11 99 — 99

13.0 » 13.5 1 ->99 99 > 1

13.5 - 15.0 99 —» 99 11
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R0 ~ fluoroimide ¥ 2 B R EERIENSE (LC-MS/MS)
Table 4. MRM parameters employed in fluoroimide analysis

Quantitative Qualitative

I . t' . . . .
Compound onization  Precursor Ql/Q3pre Collision Precursor QI/Q3 pre Collision
mode (m/z) > bias energy (m/z) > bias energy

Product (m/z) V) V) Product (m/z) V) V)

260>168 -14/-16 -23

fluoroimide  ESI+ 260>110 -13/-10 -33
262>110 -13/-10 -33

S3 A AR AHE f SR BB R R - SR
BB WL T Ay ot R VA VIR P 15 I8 Mg o 3 R I
i e % 5 I FE AR AH S T oR E (3RA)
#Az  WAR T EIEH R K A e R g
Z& & (ppm) :

. - Cxv
faighRELEZE (ppm) = o

C : HHEEE S BB UCHO M R AR RIS AR K
RS2 RE (ug/mL)

VRS A 1% HEEE Z G/ R
(4/1,v/v) %R H8HE (10 mL)

M : BB iha e Z HE (g)

+ > BN EpeRE R

B AR 10 ¢ 43 BIERN
fluoroimide A5 ¥E LS W - B0 HL AR SR B
B 0.01 52 0.05 pg/g » 43 B E E B MR
HEEE K 5 65 E SRR - Wk
Mg & SRR ERAE - 2 BIHETTRIEH A
(SE#) REMAM (3 EHE) 08 - LILC-
MS/MS HEFT 5T o LIRR IS fluoroimide
W e o7 it R R (L] BL T A » 49 | BAL RS S VT
REEHE i LR 8 N0 & o TS 8 R AR AT
f ¥R (0.01 pg/g) & A I R FE /7

60~125% » RSD JE/]NR 30% » Wi{FFy/E &
MR EEAL 2 5 5 £ i B EE A i
(0.05 pg/g) ZEIKERENT 70~ 120%
RSD JE/INA 20% *9) o

+—-%E & t [R (limit of
quantification, LOQ) F{if

PRAS B L BRI 0 0.01 pg/g IR -
HEHEREEZ T 60~125% » RSD JFE/)\
A 30% » E EEET-ERGR S FEEREL (signal/
noise ratio, S/N ratio) A KR 10 EME
BRI 30 DUE B € SR H 8
e 0.9 -

RA BEDMMoEHEETFARAESRKAR

FrEE

Table 5. Recommended maximum tolerance
levels for ion ratios detected using

LC-MS/MS
Ion ratio (%) Tolerance (%)
>50 +20
>20~50 +25
>10~20 +30
<10 + 50
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ATk B f A B L EEYE
HEANGEZREMMEERE L @ D2
Z W fn B AR © BUEETT - 2 A
ETEKERAEE  FAEEEEE
(precision) ~ ¥ HEE (accuracy) FIF]{EHE
& (reliability) e

— ~ TR B B

=

3y BIELHE fluoroimide 2 A% HE ffr B 4
(standard calibration curve, SSC) ¢ EE UL
Blfg & 47 (matrix calibration curve, MCC) »
HHIEES B 0.005 pg/mL £ 0.2 pg/mL (%
B 1) I8 B (B 43 A1 By 0.005 ~ 0.01 ~ 0.02
0.05~ 0.1 52 0.2 pg/mL) » F i HERR R
AR EE R E R B 0.9994
SR VLRC b SR A T [al i T R i o
ERERy 0.9986 » Lt AR B MR IR
JEHFIE AR IERA R R (B ) » S3aPAkEA

(ﬂ) = Calibration - Auoroimide
025000 1680

Faomas 159+ 426198
e 93939 R = 09996969
Curve it Linear
3300 Jmeighting: 1/C
350 260 Nt Forced.
2000t
1130
23000t
22500
2000t
11300t
15000t
12300
1000at
150
s000
25000
. we | o

Con. lpom)

B — - fluoroimide 7 BI7EAH EEEE z &

=
B4R e

REBH YA ERHE T TR
B R PTEUE CAFER B (SSC) Sk
BULERE AR (MCC) » FREREARIR - HIfS
SCC ity y=193415.9x+342.6 5z MCC
FitE Ky y=237895.1x+ 435.2 » DL [ Fv&

FHE = (MCC ZRHR-SCC ZR1K)/SCC &2
R X100 %] FFRAN - RGAEKE

By 23.0% » FEFRBEIR fluoroimide fA%E R I
B Rt TR o [RIFE RaIThE R e
et - AR AR B LA B AR T E
MERGER « FIEZ BT IR EZE A5
M fluoroimide i B FSf T 85 1) R A HH 78
¥ BURTE YA G T E R
HIHFIZE © fluoroimide AFHE L fe & BB VLD
REHE 2 A (=) -

| EIV ST

A FER AR5 BRI fluoroimide
WAL 0 FHEEE R 0.01 ng/g (EEMR

N Ha

FEAEIREE) T 0.05 pg/g (5 £5 € EMPREEA

(b) = c.lix:u::n ~Fluoroimide

[}
3

¥ = 237895, + 4351987

R'= 09986214 R = 09993104
Curve Fit: Linear
Weighting: 1/C
Zero:

04 006 ane o010 o1 o4 016 ote 020
Conc.pm)

ER () RERERE (b) EETER

Fig. 2. Calibration curves of fluoroimide (a) in solvent and (b) in matrix.



TR » IR R i A B 2% - A
FREHMA (intra-day) PEEIEEER AR
71.6~95.7% * RSD MR 6.1~14.9% - HH
fil  (inter-day) F #3 [E] I 3R 47 A 80.2~
91.8%[# » RSD /MR 9.6~14.1% (F/X) °

~ Compound Details - MeOHO1_10 ul_020 - Fluoroimide x
Q260.00>168.00 (+) 3.19e2

100.00 (a)
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REEUR » DIAREAES 715417 fluoroimide &
AR E RS TEEIBER - 2 0.01 pg/g Z [
WEHRFFE 60~125% » H RSD ¥/NiA 30% ;
A 0.05 pg/g ZBIKERFFE 70~120% »
H RSD /A 20% » B 55 & i AR g 1S

~ Compound Details - Fluoroimide_10ppb_10 ul_023 - Fluoroimide x
Q260.00>168.00 (=) 9.47e2
RT=5.137
100.00

] ®

% %
| é
0.00 . 0. T T T T T T T
40 42 44 25 48 50 52 54 56 58 60 62 40 42 44 46 4B S50 52 S4 56 58 60 62
RT (min) RT (min)
R1260.00>110.00 (+) 1.16e2| | R1260.00>110.00 (+) 8.88e2
RT=5.125
100.009c; 0.00% (NO H 10000 184 101.51% (NG}
\ ‘
% %
@ @
e,
0.00+ T T T T T 5T, T T T T T 0.00 T T T T T T T T T T T
40 42 44 4§ 48 S0 52 sS4 56 58 60 62 40 42 44 46 48 50 52 54 56 58 60 62
RT (min) RT (min)
~ Compound Details - M6_apple_21CE0019_CK_10 ul_031 - Fluoroimide x ~ Compound Details - M6_apple_CK_Fluoroimide_10ppb_10 ul_033 - Fluoroimide x
0260.00>168.00 (+} 4.02e2 | Q:260.00>168.00 (<) 1.12e3
RT=5.136
10000 100.00

@

RT=5.533

0.00 T 0.00 T T T T T T T T T T T
. 40 42 44 46 48 S50 52 54 56 58 60 62
R (min)
R1 260.005110.00 (+) 1.67¢2| | R1260.00>110.00 () 114e3
RT=5,136
100000+ 5,00%NO) 100.00901 93.17% (NG
i
]
% %
|
{ I h
| ’ | % RT=5.001
[ ! ‘ o
0.00- T T T T T T T T T T T 0.00 T T T T T T T T T T T
40 42 44 46 4B S0 52 54 S6 58 60 62 40 42 44 46 48 S50 52 54 56 58 60 62

RT (min)

RT (min)

B = - fluoroimide D BIE AT EHEE 2 G5B (a) AHE 5 (b) 0.01 pg/mL ; (c) FER
ZZHEZ  (d) REREEH 0.01 pg/mL °

Fig. 3. Representative mass chromatograms of (a) solvent, (b) 0.01 pg/mL fluoroimide, (c)

matrix blank and (d) apple matrix fortified with 0.01 pg/mL fluoroimide.
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27N~ fluoroimide 775 A B R w B AL

Table 6. Results of recovery tests performed on samples fortified with fluoroimide

Concentration of Intra-day Inter-day
o Day 1 Day 2 Day 3
fluoroimide in Average RSD
apple sample Average RSD Average RSD Average RSD Recovery
Recovery Recovery Recovery rate (%) (%)
(ng/e) rate (%) (%)  rate (%) (%)  rate (%) (%)
0.01 71.6 14.9 86.6 11.2 82.4 12.0 80.2 9.6
0.05 95.7 6.1 92.3 7.0 87.5 6.8 91.8 14.1

RmSEVEHE NG R LSk
SRR 4 DLk 2255 Bk B A e 7 v R
O R -

= EEmR

AR ESTT1% fluoroimide & 5E AR 0]
#0.01 pg/g » RASHEMERRIIM 0.01
ng/g JRE - HEMEIEICERFEIHE (5 =
o) S Alk 71.6% ~ 86.6% Kl
82.4% » H RSD 437E 14.9% ~ 11.2% il
120% ; FIREKLEHM G EE) &
80.2% * RSD & 9.6% - [H L K& &
60~125% » RSD #/NfA 30% o o8 Bif T
e MR 103~15.8 » & ERSE
HERRLL AR 10 RYZESK 5 Ml Farat
HMeER L R 12.3~22.4 0 FR&ERSE A L
KIS 3 HYESK -

i

=

AW EtR2%E T R R
Fitk—ZEBEEOAE ) GB1X

fEI1F : 108412 H 27 H » TFDAP0007.01)
TRAE - 3G H] A i AT B R =CUE B
(LC-MS/MS) BrZ&A& A fluoroimide /i 48
R RE 7k - ARTTEATHE T E M &
E R - BB RO AR AR E
FRECEy 0.9986 » LB NMERy 23% - B
DIESBE VLA AR e 1T E |44 » ARTT
EREMRT 0.01 pg/g » [AH M RS HRH
Z EIBEREABEAS SR > fluoroimide A #H
RAEBENJREBEBERE N R 70~120% » H
FH A HE AR 22 B /N 20% 0 FF A AR iR
M B EEYE B N B LB AR
U7 T R - AN TR AT AR e B R R
fluoroimide Z R EZH] » AR ] 1E Ry
G S R LR Y R I T IR SR R R
Bk 2ERE -

AEA B AR S A A FII R R SE ) B
F 2020 FE T RERELTREYRER
B8 JiiABHEENTSE 5 (109TFDA-A-102) &f
SRS Bl B AN i 5 5 T R e B 5 ik
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Rl

ATE SRR B S EIEYID SR -
2005 ° A EFERIEEEELR 1 - M E
SE RS https://pesticide.baphiq.
gov.tw/web/briefDetail View.aspx?sn=46
(Apr. 7,2021)

- FEAENEFIGS - 2019 o RSP ERE RS
Tk —ZEEE O (D) - R
755 1081900612 5% - MOHWP0055.04 ©

. ATEAIES - 2019 - gL B
nn R R R i Tk — 2 R AT
itk (75) » TEDAP0007.01 -
AN R EEYE R - 2013 - R
rnLER AR V514 L MESUSIHE - 2013 47 9
H 9 HE_XKEIE

- FEAETEFIES © 2020 - REEERIR I RAT
#e o BRI 1091301085 BESEIE -
. FEEETEFIES © 2021 o YY) Shrp L EERE
AR EARHE - H R 1091303385
WLEIE -

- HAREER A it - 2013 - RREESDER -
ZNENAIN GREAD - BHE
https://www.acis.famic.go.jp/syouroku/flu
oroimide/fluoroimide 01.pdf (Jan. 15,2020)
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. European Committee Directorate General

for Health and Food Safety. 2017.
Analytical quality control and method
validation procedures for pesticide residues
and analysis in food and feed. Document
number SANTE/12682/2019.

European Commission. EU Pesticides
database. Retrieved from http://ec.europa.
eu/food/plant/pesticides/eu-pesticides-
database/public/?event=homepage&langua

ge=EN (Nov. 11, 2020)

National Archives and Records
Administration's Office of the Federal
Register (OFR) and the Government

Publishing Office.

federal regulations. Retrieved from https://

Electronic code of

www.ecfr.gov/cgi-bin/text-idx?SID=
a3b649316ccb17¢31211db2edd81f789&m
c=true&node=pt40.24.180&rgn=div5
(Nov. 11, 2020)

The

Foundation. 2019. Maximum residue limits

Japan Food Chemical Research
(MRLs) list of agricultural chemicals in
foods (Updated on Feb. 1, 2018). Retrieved
from http://db.ffer.or.jp/front/ (Nov. 11,
2020)



120 ZHEEEEREE 55 10 1)

Establishment of an Analytical Method to
Assess Fluoroimide Residue in Apples by
LC-MS/MS

Wei-Chen Chuang!, Chen-Hua Huang'!, Tsyr-Horng Shyu', Shao-Kai Lin'"

Abstract

Chuang, W. C., Huang, C. H., Shyu, T. H., and Lin, S. K. 2021. Establishment of an analytical
method to assess fluoroimide residue in apples by LC-MS/MS. Taiwan Pestic. Sci. 10: 109-120.

In this study, a method for testing fluoroimide residues in apples was established. This
analytical method was developed using the “Method of Test for Pesticide Residues in Foods-
Multiresidue Analysis (6)” (TFDAP0007.01) as a reference. The extract was qualitatively
and quantitatively performed using a liquid chromatography tandem mass spectrometer. We
validated our analytical method using apples as a test material. (Maximum residue limits
[MRLs] have been established for apples, but to date, no testing method has been developed.)
In accordance with the “Method of Test for Pesticide Residues in Foods-Multiresidue
Analysis (6)”, when applies were fortified at level of 0.01 and 0.05 pg/g fluoroimide, inter-
day average recovery rates ranged from 80.2~91.8%, and relative standard deviation (RSD)
ranged from 9.6~14.1%. Intra-day average recovery rates ranged from 71.6~95.7%, and
RSD ranged from 6.1~14.9%. The limit of quantification (LOQ) was 0.01 pg/g. The method
developed in this study can serve as a reference for development of additional testing
methods by the Food and Drug Administration, Ministry of Health and Welfare. In the
future, our method can be applied to detect fluoroimide residues in imported, exported, and

other commercially available products, thereby safeguarding food safety.

Key words: apple, fluoroimide, liquid chromatography tandem mass spectrometer, method
validation

Accepted: June 15, 2021.
* Corresponding author, E-mail: sklin@tactri.gov.tw

! Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture, Taichung



