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Abstract Flonicamid was a water-soluble and systemic insecticide. It was applied to control neonicotinod
pesticide-resistant cotton aphid in sweet peppers. However, the residue levels of total flonicamid in sweet
pepper exported to Japan in 2009 were exceeded the maximum residue limit (MRL). This study was
conducted to elucidate residual properties of flonicamid parent compound and its metabolites in sweet
peppers. It was carried out to compare the variation of residues in sweet pepper in three different greenhouses
for 21 days after 3 times application with 7 days interval. The mean residues were 0.176, 0.152 and 0.108

mg kg™' and the residue levels in sweet pepper among

three greenhouses show significant difference. The

maximum residue levels were detected 10 days later after last treatments. The overall residue levels were

lower than MRL 2.0 mg kg™ (by Korea) and 0.4 mg kg™
kg™). But the residue level of total flonicamid at the 21
was 0.429 mg kg

(by Japan in 2009 but now revised MRL is 2.0 mg
th day after 3 times treatment with 7 days interval

restricted by the application of double rate than recommended rate. The amounts of

metabolites, TFNA, 4-Trifluoro methyl nicotinic acid and TFNG, N-(4-trifluoro methyl nicotinoyl) glycine
were increased while flonicamid parent compound was decreased over time. Therefore the longer trial period

should be needed for flonicamid in sweet peppers.

Key words Flonicamid, Pesticide residue, Sweet pepper
M B 7~11°J eIt EEREH 2003). FHAGTFE 95
Lﬂt' B 2 2 Auj=]7] A2 o™ ZuiHA -2 424 ha
AadmEchzehe Fhdd 9 W 9F AdE 100l 7gu o) 135ha (2002 7V BECsAEIAE
WA $2EF oM AAHoR Fas ARl F 2010)
AU TR QAP GIBd 1es|S T3k 8Y I 9 20039BE] 200947 T 4% HATTRe] B3k
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flonicamids AHE-SF A0 = AR

Insecticide resistance action committee (IRAC, 2011)°]l
W2 imidaclopridE *38= neonicotinoid A% <
‘nicotinic acetylcholine receptor (nAChR) agonists’2 2}
ato] a0 AAAE wdteke 2712 7H sofolH
200830l IFE 2 sl Aol 5=% flonicamid
= neonicotinoid Al%E & 2] ‘selective homopteran
feeding blockers’Z 2H&-3lo] 7]$9] neonicotinoid Al%E<]
oHA A& XGHES A oR WAshs oE dEA
ATt & F(2009) AGAE Al A 2T G
= JAE fste] HAH] 3 AZ flonicamidet
pymetrozineS FH=S] WE7} F2 A 7402 g
o Ao 23] wap Aaste] JYES WAt B
&9 Guido 5(2008) flonicamidE  pymethrozine,
spiromesifens} 37 HZ o} WslarFo] QbAg FofolH
LA7LRo] WAl At Fko 2 HIESIT). Jansen &
(2011)2 flonicamid®} pymetrozine®] 4] EA| oA AHAE
o] 2 AR £l 5 550l FAo] Rrhal BAsigl).

Qolo} mUERLE Fe] 2EoA flonicamid Z5H3HE9]
R A7) A S5 Zo|EARE F8 tiARES]
TFNG (N-(4-trifluoro methyl nicotinoyl) glycine)} TFNA
(4-Trifluoro methyl nicotinic acid)®] ZHF&o] F7lske]
total flonicamid ZHF3- 4717F oS4 Fom dnkAel
AERE Foke] MRFIT v AFE e AR
HEo] Qlth(Japan food safety commission, 2008). 35
olgfy Fok B, &7, YOEHH A=ZAWRE FF ©

2 Z2A yebdth®d 5, 2004). European food safety
authority (EFSA)2 20104 flonicamid ZF3-3 Z3slehE
7 thAMHE TFNA, TENG®] F%02 Aatal 2H75-87]
5 x4 ste flonicamide] RS A7 wo=
QARSI a7 o A7 ARgs A

Aol HE Al

[e) =] 3L 3L
B2 el FoF 4T HE, 4u

=
2
2 A AR 2ARIeEA TS F flonicamid
H

.
W% BHS Wl BATES R AR ¥
g Sste] FIAANEe IZARE BESHRA A
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. ZIX|Y

« ZIEHA .
oo

H « HIXS

10

T

247 - 01712

Table 1. Physico-chemical properties of flonicamid, TFNA and
TFNG (Tomlin 2006)

Common

Properties
name
CF3
N CONHCH,CN
P
N
N-cyanomethyl-4-(trifluoromethyl)nicotinamide
Molecular weight 229.2
Molecular formular CyH¢F3N;0
Vapor pressure 9.43 x 107 MPa (20°C)
Flonicamid Melting point 157.5°C
Kow logP 0.30
Solubility in water 52¢/1
pKa 11.6
CF;3
COOH
IS
F
N
4-Trifluoromethylnicotinic acid
TENA Molecular weight 191.1
CF,
CONHCH,CO0H
A
N
N-(4-Trifluoromethylnicotinoyl)glycine
TFNG Molecular weight 2482
THeRs)E Bl g4ste] Axasion, 27 APeEe]
SRR LR

5
A 7H4 A4AE S8t 22U E 4SS
x3he] BFolsilvay E3KIGES WAE
7] $15te] 3,0008] B4l =8k 29 33] AHEGEE &
E]o] ATHEFAZIA 2012).
Flonicamid®} tARH=2] o]|3}ehd] EAJ2 Table 13+ 7
on Fof gt &8l =7t =aL AEA WA FroldA

ok 2 4 A] SItH(Tomlin 2006).

=

k1 o R Do
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02

73 AFA] thH kg ol X3 Bid 2 o]

o2 TP A
= 1057/3.3 m*IAct. 79 7+ kA A e 20094
59 4, 11, 18Y= 33] 4haxate] ARSI 39 744 oA
=59 11, 14, 18U & 33] A¥Zslqith
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A% A A b= gl 1 A v 24 o]
ROH, FEE Lol oI A EEE 10533 m*I9L
ok opAl AEAS 59 6, 13, 2042 33] At 2ARS}
Sirt. A= 77F A3 Aol A AER 2
#e] SHo YA WA o] &= fefei A
o] ATl BT 284 BE 919 Adsp Bol
FHETHe] F, 2007). EH2= 24 F2Q4m)tH e
HE AR o] Aol upet dom e AN
A stger 41 F1G8myt w2 HE AR 22
=g glo] ARl sfed F 27 Zhell frelgel] uE A
Hg7g o] 2po] 7} AT

A 32 771 SN F AEEe] fAs &40
Aom, FEE Ttokzolal A EEE 1057/3.3 m*e|S
k. obA AbE e 59 4, 11, 18YUR, 33] Axsle] ZANs)
St
M2 H A= MF

A7 Rsere] Wols Ak Sl Al *4 Alg
Z74o] flonicamid YFFIAE FH 84 H 21 3,0000H
= 4”0}04 74 {731 3ﬂ éjbz F 1219 § l 7474 Al

il

A& 7%‘ A 33 dEg 71%__1 Azt om, e
He) 1500HH Aol E 7 744 33 FEst] F A2
A Hlastink. S ofA o] AR 7hAe) o
Gatead ul Ae 9Fe 2ARA 24 Al 7d
1+ 839 77 38] A 219 Skl sk v

23T}

e} )\1 ;q] = EH}\]J\]—%O] xgﬂgb E 1% ;QE
flonicamid®] §44 B38E3 8 ARk 23S 54
37] Yt 2A200AM FH FAuSE 7Y 7HE 33 Ax

T 4997ke) WRF WskE 2AAT,

M

Flonicamid &5 &9F 414
ul

=9 &
1) }\]zﬂok;q] iF=

BE

#2422 flonicamid (N-cyanomethyl-4-trilfluoro methyl
nicotin amide) 23}3HEF} AR TENG (N-(4-trifluoro
methyl nicotinoyl) glycine)2} TFNA (4-Trifluoro methyl
nicotinic acid)g 413 th Aol A AA¢} AR
o] #FFL Ishihara Sangyo Kai sha, Ltd. (Japan)Z5-E]
wgto}l ARSIt

AgAg onky A|BE B2 A A ob_ MAER 1/4%
Y2 w3t $ A 10 g2 HF
FE 20°CX ¥ Hasisint

| 0 CiAAZel Fi2EN 147

3) A EGA A

Flonicamid % WAHE2 TFNGS} TFNAS] H4He o
B SA-EAY FX o?_r*—*.‘?j 2005)7 Hengeland¥} Miller
(2007)9] WS F=3 }Oq Tk,

m sk AlE 10 g— 33] A2t 50 mL centrifuge tube
ol| acetonitrile/water =N (1/1, v/v) 40 mLE 75t 30
7F A" 5 3,500 r/minol| Al 2087+ 482 ST A
AE 500 mL FSFHZET &7]L FA acetonitrile/
water ¢ (1/1, v/iv) 40mLE THA] 7181 o] 33 &
s o wHEsth. & A4S A keeping  solution
(Diethylene glycol 1% in acetone) 0.5 mLE ¥ 79 5
%3] acetonitriles A ASIATH 534S Whatman NO.
2 A E o] &3] o3t & 0.5 mL HCI (35%)= HaL
HAEUEE olgat] FHRTFE 50ml7kA] A-Easitt.
50mL % 3mLS F3llA] syringe filter (0.45 um, 25 mm,
Whatman)2 ¢}k & ofjoll 2mL— #3slo] 2 mLe]
ethyl acetate® FZ3}3L ethyl acetate % 1 mLE test tube
o %713l 45°C olstoll A M8 Ai 7kAE sFih
ZHAFE acetonitrile/water &% (30/70, v/v) 1 mLZ #|-8-3]
sl syringe filter (0.20 um)Z THA] oJ7k5ke] LC-MS/MS
oA A T8k

4) F47171 9 #H x4

=
LC-MS/MS £4%71-2 Table 29} 2t}

FA1EA12 SAS 9.2 (SAS Institure) softwareS AH&-3}

Fom, Ax T 1T 20947 TARE AA A

8 T THIRTFR Al A AolE FuY Y

I B o AAsiitt. Hafrolxd

(least significant difference test; LSD test) 2 Al ZA7H
1S HALsA T

B A AMgE B 348 Alg ZI= Table 3
3} 7}, 2eigtEs) 1 WV%A AEFEAI= 0.01, 0.005,
£ 73.0~119.0% & A8 53

M Z=&2Zto| flonicamid ZHF2F H|m

7 NE 2AA 3008 A AR Wt T X
A1 142.7+199¢, TA2 171.7+200g A3 158.1+
23.2 gO] Xt} dnky o2 FAku o] HHFFA7E 120~220
gS 7RkshH ARl ASAHY S & &
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Table 2. HPLC and LC/MS/MS operation condition

HPLC condition
Instrument Agilent 1200 (Agilent technology)
Column Synergi 4u Fusion RP C18 150 x 2.1 mm i.d., 3 um
Mobile phase A 0.01% Formic acid in water
B 0.01% Formic acid in acetonitrile
Gradient table
Total Time (min.) A (%) B (%)
0 90 10
2 90 10
4 30 70
6 20 80
8 90 10
Flow rate 250 uL/min
Injection volume SulL
Column temp. 20°C
HPLC-MS/MS condition
Mass Spectrometer 3200 QTRAP (AB Sciex Instruments)
MRM Pair ..
Compound Ql ® collision energy(v)
Flonicamid 227.8 lg?g _%2
TFNG 246.8 iigg _éi
TFNA 190.0 lggg —4218
Mode ESI(-)
Ion spray voltage -4500 (v)
Temp. 500°C
Neubllzing gas 50 psi
Heating gas 50 psi

Table 3. Recoveries, limits of quantitation and limits of detection of pesticides tested

- Fortified level Recovery (%) LOQ
Pesticide o Ko
(mgkg™) Rep.1 Rep.2 Rep.3 Mean (mgkg™)
. . 0.1 73.5 75.2 73.0 739+1.2
Flonicamid 0.01
1.0 75.8 81.5 75.4 77.6+34
0.1 117.0 117.5 119.0 117.8+ 1.0
TFENG 0.005
1.0 92.5 105.1 109.9 102.5+9.0
TENA 0.1 106.5 108.5 109.0 108.0+1.3 0.005
1.0 105.5 112.6 108.2 108.8 £3.6 ’

% Total flonicamid residue = Flonicamid + 0.92 x TFNG + 1.2 x TFNA
TFNG'’s correction factor (0.92) = Flonicamid Molecular Weight (MW) (229.2) / TENG MW (248.2)
TFNA’s correction factor (1.2) = Flonicamid MW (229.2) / TFNA MW (191.1)

2009 59 4UNE 69 SUTA] EA] 249 HHen EE 804 +94%ITH A3 HFLEE 19.0+2.6°CH T
E 27+1.9°C, 5% % 81.1 + 11.4%o°]t}. 59 64HH A 4 25 flonicamidE 7 GAESH AT IS S 7
79 8A7IA] EA2 249 HHAREE 229+2.1°C, B o] ¥ATLY] 27] AR Jo|7} YYon %7 AE
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Table 4. Total flonicamid residues in sweet peppers collected from three sites after pesticide application

Residues (mg kg™)

Days after application Region
Site 1 Site 2 Site 3
1 0.173 + 0.006 0.080 + 0.020 0.147 + 0.006
3 0.130 + 0.017 0.093 + 0.015 0.117 £ 0.025
5 0.170 + 0.026 0.080 + 0.010 0.127 + 0.006
7 0.177 £ 0.021 0.083 + 0.031 0.120 = 0.010
10 0.197 + 0.025 0.133 +0.015 0.200 + 0.010
14 0.170 +£ 0.010 0.157 + 0.006 0.153 + 0.006
21 0.228 + 0.013 0.119 + 0.006 0.203 + 0.014

Table 5. Mean residues of total flonicamid in sweet peppers collected from three sites during 21 days after three times application
with 7 days interval

Region Site 1 Site 2 Site 3

Mean residues (mg kg™") 0.176a 0.108¢c 0.152b

?Means the same letter are not significantly different (p=0.05 ; LSD test)

Table 6. Analysis of variance of flonicamid residues in sweet peppers collected from three sites during 21 days after three times
application with 7 days interval

SV DF SS MS F-value p-value
Region 2 0.0503 0.0251 8.15 0.0031
Trt (Region) 18 0.0555 0.0031
Error 42 0.0101 0.0002
Total 62 0.1160
1.0
Zo] ZAL7|74Q 2197kA] Fe FUTE ZA)7F E¢te) —{ Standard dose
- _ —&@— Double dose
A E4olA HEH flonicamid®] ZHFES 3~5d30 <F ~ 08
7+ hashe AFE ol olzfz em@} Zlske A% 2
HeIFSIth(Table 4). T2t} Al EFA 2] o 25 W9l £ 06
£ 0.080~0.228 mg kg 'O & f&%«] Z2H751871F 2.0 mg g
k'S QO] ARHE/NE 04mg kg'BTh e 2 5 7 O
AALE. o] 71FEL A 20123 69 2.0mg kg'O= =

=L "

79 77 38 AL F 78 2AR Al B4 WE AR ol , ,
HI oA p Ftol 0.0031% 0.05E.t}F Zol 277k 2te] 7} <1 1 3 5 7 10 14 21
X%QOJ 01:11 xl-EE]: 37]‘:_ _\i_;%l > i;g—:; > _Sj_%]’z %_Q_i Days after application
UERITHTable 5, 6). EA7ke] WMol 2 nkddl Foke] Af Fig. .1. The residue patterns of flonicamid in sweet peppers on

AN D TS AA e A g TP

ool HkEAIFe] B e ZoR Ak}, AHAEt Al S &4 E ST flonicamid ZHFE

e 2GR F ARFe] BF AP 5 149FH 10Y FEFETFFERZ MR dFE Gl fst]
7K S71EE 73S vehle], ZAgaF 5 flonicamid FRS el 2o S 79 1A 33 Ax o
o] HjFge] A2 ARt AX 109 oo UEhe= TS AT 21N = AT 2

j
177 mg kg 'ellA] 2193} H & 0228 mg kg'E B
AH o7 HFeko] Frteke AEE BAth

RS tK(Table 4).

q
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Fig. 2. The residue patterns of flonicamid in sweet peppers on
spray intervals.

Flonicamid Y33l (G328 10%)E T3 Mul+
o] 20 AEEQ] 1,5000 Mg 7 744 33] A
b 27lsEe FAF Aot FARE 0.188 mg kg ol
O} Agke] Agel] wt Frkste] 21Uk ZhR-Rke]
0429 mg kg2 2009 Y] 2H75-87]F 0.4 mg kg
S ZHFAthFig. 1). ol Axde] & s AL
P Rs]87IE fNkAkEe] Ale] E  AUSS Ho

O

N
39
)

ol
2
z

H
0

[

i

o o
[e]
sl
lo
Hooft
>
2,
[e]
aand

I} flonicamid X5 2
o} g FaR|&7]7k] 710U n® HA 7Y
2 Axsjoiolsivt AR FrtolA okart wrial 3
1590 2-33] 714 AEshe Al 7F et oA 9]
o] FoptRel S F=A Wal7) fsl Axd
S 39 (Ao E 3= AYTE T oA Axd 144
S vtk 39 7H4 33 Ao Ax
1219 ZFHE 0.07-0.18 mg kg'ollem, 7 744
33] Ao AX F AFFE 0.13~0.23 mg kg'02 1}
ERTHFig. 2). ©134d o] W& chlorpyrifoss 15~2098<] 2
A7\ZHERE kA Aol 7d7ke] AEANF T} o] FoA BR
0] el mE FoFe] STt Ao Fo st
sloll ojEstuE JiH oz Halj7)7be] F2 3 7+ A
I TR H %O 22 flonicamids} HE ¢S H
Ath& 5, 2012). Flonicamid ®3}5H&E3} thAakES] A&
AW olgell Azt 371 Aol Fasiotar AdE AT
Total flonicamid & E3}3E2] FFH| &L 74st, U
ARHES] ZRHIES 3 A AE 7Y 35%, 149
50%, 219 62%E YeERlloH, 79 744 Ax & 7Y
27%, 149 50%, 218 72%% AE F Axdd] uje} Al
Z7}=9], total flonicamid FHFHo] 7HASHA] e olo]
ATHFig. 3, 4).
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0.5
m Flonicamid

~ 047 = TFNA
n mmm TENG
BA
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P

e

Z 02f
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]

[

N i I i|
0.0
1 7 14 21

Days after application

Fig. 3. The residue patterns of flonicamid, TFNA and TFNG in
sweet peppers after three times application with 3 days interval
in site 1.

0.5
. Flonicamid

~ 047 —=3 TFNA
n mmm TENG
P,f“
2 03¢
@
T 02¢t
12}
]
s

) i i I

0.0

1 7 14 21

Days after application

Fig. 4. The residue patterns of flonicamid, TFNA and TFNG in
sweet peppers after three times application with 7 days interval
insite 1.

Flonicamid2| C{AME

A3 2 flonicamid 23120 2HFHS A¥ 7
FHT A7bo] A} D4F Zo]EAAT RS TFNA
9} TFNG9] ZHr#Fo] 504 total flonicamid FFH¢] 5
7FsFAtHFig. 6, 7). tIARHE TFNASF TENGS S7Hdd
< UERE, &, 5 AJME 22 S Bt
(Japan food safety commission, 2008).

AEAW AAAE, HEoM dojvbs FEAW FHA]
o, EY = PHAHoA B1H flonicamid 5] A=
A FH+= Table 73 29Ut} ©] flonicamid F2FE 714
(2008)°] A=A A Atol] W=™ flonicamid®]
2 OAEFEL Aok 9 FtEnled )] Ry o
2 #odEdy B usth F AEAEE flonicamid 24
o] Alopr]e] ZhEafol] o3k thAke B A4, LA
A&ato] Ao =e] Fafol ot T2 R4 E O] thAlE
Col A, T3 opm= ZAgke] Edol % tiAke ES A
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Table 7. The structure and chemical name of flonicamid metabolites (Japan food safety commission, 2008)

151

Abbreviation & Name Chemical name

N -(4-trifluoromethylnicotinoyl)glycinamide

B CF5
TFNG-AM / \
CONHCH,CONH,
N— .
N -(4-trifluoromethylnicotinoyl)glycine
CF
C 3 _
TFNG : )
/ \ CONHCH,COOH
N=
4-trifluoromethylnicotinamide
CF
D 3.
TFNA-AM
7\ CONHZ
N=
4-trifluoromethynicotinic acid
CF
E 3
TFNA
/ . \ COOH
N= :
6-hydroxy-4-trifluoromethylnicotinic acid
F
F CFs
TFNA-OH N\
HO / \ COOH
N=
IKI-220(I}\I-Oxi de N -cyanomethyl-4-trifluoromethylnicotinamide 1-oxide
TENG E—Oxi de N -(4-trifluoromethylnicotinoyl)glycine 1-oxide

I
TFNA-AM N-Oxide

J
OH-TFNA-AM

4-trifluoromethylnicotinamide 1-oxide

6-hydroxy-4-trifluoromethylnicotinamide

W71 7F ol2gk thAkE: DO S AA Ak ZH2ago] 2193}l 0.06 mg kg 'om whHo TENASH

EE AAsE ZloE FHHAT Y Busgen, 271E o TFNG= 1€3} 0.012 mg kg™'¥} 0.016 mg kg™ 0]% 21€=;

AHE C B DolA o] Aa 4bstel] ofs) tiARE H B 0.070 mg kg3 0.095 mg kg'0® H¥ AFHS Wt
Ut AAEE A% FAETL ST (Fig. 6). 71914 total flonicamid % flonicamid, TFNA

A2 2 flonicamid 23S 2 thAREES] W 2 TENGE] &2 A% § Qo] 84.:7:9 oJA|¢+ 21L&
skE gRlsknh. ZAg 1004 @E F121L7 AAE e 27:31:42% YEPITHFig. 6). TE200H AE 5 1~49U7}
F Hsls IRIg A3}, HEAE $ 193} total flonicamid ANA AEF HeE sols Ay, HE2AY T 1Yz @

FHEF 0.168 mg kg 'Rt} 2193} AFO] 0225 mg kg FF 0.079 mg kg B} 4983 A

Zol 0.212mg kg'Z

29 =7 veigt 2aE2 194 014 mg kg' olF U s vEten RElehES 193} 0.06 mg kg ol F- 3
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E Flonicamid
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Days after application

Fig. 5. The residue patterns of flonicamid, TFNA and TFNG in
sweet peppers in which double dose of pesticides were sprayed
three times with 7 days interval in site 1.

0.5

—@— Total Flonicamid
— Flonicamid
—— TFNA

—O— TFNG

0.4 r

Residues (imeg ke™1)

10 14
Days after application
Fig. 6. The residue patterns of flonicamid, TFNA and TFNG in

sweet peppers after three times application with 7 days interval
in site 1.

o) {

25o] 49930 0.01 mg kg m|WHl Wk TENAS}
TENGE 193} 0.007 mg kg™'3} 0.012 mg kg~ 10]6 49U}
0.047mg kg'# 0.163 mg kg'0® H¥ AFHS w3k

(Fig. 7). 2272914 total flonicamid % flonicamid, TFNA
2 TENGY] H] &2 A T 12 76:10:14 ©]A|WF 2192
34:17:4990, 4942 3:26:712 YERY flonicamid =3}
SHE-o] zZF e 7AW ARME TENGY| 2520
Bo] F7H As & ATHFig. 7).

1,5000) 3]Aolls 33 gk v Aeloe AX § 14

2} total flonicamid ZH7-3F 0.188 mg kg '®t} 21U=} 7H7
Fo] 0429mg kg2 1 =A YeRdt) Fig. 59 2]
ik 2] AE 3 219 flonicamid 2313E, TFNA
2 TENGS| €& 25:35:402 UEh} Fig. 49 A 2
T2 27:31:429} ¥]528H ¥ o]}, Aol
Al Aol gl w2t flonicamid E8t9=e] R
st ot tiAEE S ZHR R S7FeHHA 19

=
/\]—._L ;,6'_ E_'L—_‘

AX T ]

b e - 2o - g - ol
0.5
—@— Total Flonicamid
0.4 —{— Flonicamid
-~ TFNA
—O— TFNG
0.3

Residies (meg ke™1)

35

21

Days after application

49

Fig. 7. The residue patterns of flonicamid, TFNA and TFNG in
sweet peppers after three times application with 7 days interval
in site 2.

Hr} 21949] total flonicamid ZHF#o] So]wt7] wj&e] &
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2 9 20099 YEOF F£=H FAMATFA flonicamid AEo] YE FAAFEL7FS 2T Atz 24
o] 9o THE g B A¥L FAsIH 545 3 flonicamidd] FFEA] g EL RERtET T 257
AMFE TENGSF TENAS 33t 3ho 2 fA|sh), 23 F flonicamid?] FHF54S Wal7] S8l Auls7t 332
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0.108 mg kg™ o] om, 247 AFeFe] Jol7t ek 7] AFH Bk 102 o]F AH o R ¥ B AFHTS
Ao Aol AFraEe FY 27887159 2.0 mg kg™, 20099 71E 2] RO 2575|4715
0.4 mg kg B} W3S & 4 QT AX Tt AR nXe 9L FRls] fste] A s)dulge wi
(1,50000)S 79 744 33] AESH E total flonicamid®] 73S ZAISIA =] vl EF ARETo)A 21U}l 0.429 mg
kg'o] AEH] 04 mg kg'S 2ABA T AT ISE T ZIRMES AR Wl #1517 sty <A A
F 5 1-49Y 5ot AAAE HElE gele Ad 23lgHE-e 1A} 0.06 mg kg 02 HIAE HHP oW o]F |
&Moo 7 7FAaEo] 49UalE 0.01 mg kg PlTto] AEE Wb tARRE TENGS} TENAE 193 Z242F 0.012,
0.007 mg kg™'o] AEHAL 1 F2 AX} F71=E] 49U el 247} 0.163, 0.047 mg kg'o] AEE o] HAAE B
t}. o] glycine +2F 71Xl HAHE TENGZL A&2 02 gofu} HF AX § 49U 59 Erll F total flonicamid
AFFo] A AaEA e AFS U] wZelt) wetr] g3 flonicamid IFH Alg-S 717
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