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Abstract: This study evaluated the residual characteristics and dietary risks of three
pesticides—fluopyram, isofetamid, and acequinocyl—applied to lettuce. Each pesticide
was applied under identical greenhouse conditions, and lettuce samples were collected
at 0, 1, 3, 5, and 7 days after application. LC-MS/MS analysis revealed biological half-lives
of 5.29, 4.38, and 4.15 days for fluopyram, isofetamid, and acequinocyl, respectively.
Fluopyram exhibited the longest persistence due to its high chemical stability, whereas
isofetamid showed a shorter residue persistence owing to rapid formation of its metabolite
GPTC. Acequinocy! dissipated faster because of its susceptibility to photodegradation.
Based on the percentage of the acceptable daily intake (%ADI), fluopyram showed
a dietary risk level of 155.2% on day 0, but the value decreased below 100% after
3 days. Isofetamid (47.6%) remained below the safety threshold, and acequinocyl showed
less than 10% from day 1, indicating negligible risk. Three days after the final application,
the risk from all pesticides was low, and consumer exposure was within a safely manage-
able level.
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oA AR} 261go] 22 thEAel GaTols, B4 Felz AR 297 Bot 5 ARl 2 A wE Aol
T3], b ARolAY 5o HRABENS THINL AL AE oAy FHE ohle B F 5o AFL ol
goj= 83t oJnE 7HH

g AREEE A5AAQl fluopyram, isofetamid, acequinocyl 2HE Wl WA &2 §82 UEYY, AFE H|ESH
A Aufol] d7] A-2=1 Tt Fluopyram¥} isofetamid+= succinate dehydrogenase inhibitor (SDHI) A|@Z n|EZE=go} X}
A 9] A 15 A8f5taL, acequinocyl> mitochondrial complex III inhibitor® ZR&5}0] oL x| ARS A3} 4-6].
ol A= 12451514 EAJo| AolotH, B 2 8% (fluopyram 16 mg/L, isofetamid 12 mg/L, acequinocyl 0.003
mg/L )9k 73Rt A8/ (log P 3.0-7.0)2 Z=tH[7-9]. of2fet 542 FH F2HY JFAES w0l AEA HHAIA Y &2
2 RS ATl SACl A W ole AT A RS AAAE 7HsAel Ak &9 7\]&*301 = OW]L FEZ

g A 24510] e o 0] Sfe o] Gt ol Het 48 5 ope) Aizel 2ol 4 SirHiol

9 2 SBARE AR 1 BF L A o152 AV T F I FHS AT BF A4S AL AT

weleH 1) Wb oleie BEISHI BRISE oMY WvlS] Fa 2R gt 44 Sl 5o ABE
CVAEA B elctlo)

oFol WHVIE AW, ALY, L%, YA, A, ABAS) Wl B4 5 ok a9 o8 Bedoz 294
\jr FAO/WHO 3§55 7 418713 9)(Joint. FAO/WHO Meeting on Pesticide Residues, JMPR)OA= Y A2} sttt
20| FH A 71324 wE 9717 2-10Y 02 TRt MAE BY 4 vkal Bt v QIeH13]. 1y Uil A
L 43 A FREA e AAH W A7 Hastel, S ARl A A5 dolele] Fust @ag
ol

w4, Sore] AR WO BE 4v)4 HAE SR8 AFY 5 QU] BEol, Aol Skl AL HPsol
of sit}[14]. ek SAAE AHE ETiZ A H 1943585 (Acceptable Daily Intake, ADI, mg/kgbw/day)S 7|02,
AA AE HHE B9 RS YA FH A (Estimated Daily Intake, EDI, mg/kgbw/day)S AHgste] & ZkS H|w ko 24
OFAAS H7IBHTH15]. FAO/WHOO|| W2, EDIE ADIE Ui H]&<Ql %ADIZF 100% 1|9HYd AL 482k Ysj7} —raﬂﬂx
e 502 HAARCHIS LT, oI5} T LBHI FAS B ool T71700] chef HASIIHE BRALAH LB

X

z &

aEste] PHAS HHHoRE HEY 5= Urhe HoA, A AU 5 HOH“ B7He] A 2AR Z-8FHI ATH17L 7—‘.‘3
W 2HREE 96l S0tk A dol, A =E%T) Hlagt b HEE P5Aoln, ol PLS Ak StoflA 59 55
4 #e IAR E8Hr

oo & A= A5l A= H fluopyram, isofetamid, acequinocyl®] ZHF54F AsidS SHH 02 BrsHTh 5L
24 FHoA FAE AL, AF] F 0, 1, 3, 57U A &S AFIcte] LC-MS/MSE FFEA S 2+ FA 9] vH371E
AbEShaL, Esletd S wi] 749] e EetgloH, BAE IRFE 7INte g AFT tiH] %ADIE AbESto]
AHRE QoS B7IetRlh & A7 it A4F Aol 5oF AS oISt HEe] e oRAR TS 39
et IAR &89 4 UZ Aotk
Aoty o

A7 5 9 T A LC-MS 42 0.01-04 mg/L & HYNA AAHASE(?) 099 ooz AAGS el
TH(Table 1). A3 A&  fluopyram®] B 3582 0.1 mg/kgd} 0.5 mg/kg 52004 22t 86.8-95.2%= B7FE| ]It} Isofetamid
2} GPTCE B¢ 5% =4 34=E0°] 81.0-119.7% HHZ AU} ESt acequinocyld} acequinocyl-OH= 73.8-91.9%2]
3582 HATE ARA AlY 2T, BE B4 g B2 0.5 mgkg 5204 73.8-99.5%2] 3482 F-AI5HH, 180-208Y
700] A 717k B<F QYT AFHhE Ve 35 W S8 Ale] ATlEETAE A FEolA 10% ofst Aol ¥
o] g glon, HA AR A, HEA, AAEL BF AR Al 7IE 2 U AT 7€ 5SSt (Table
1).
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Table 1. Method validation of the pesticides in Lactuca sativa L. (linearity of calibration curves, recovery and storage stability)

et e Calibration equation 9 Fortification level Recovery (%) RSDY (%)
(y?'=ax"+b) (mg/kg) 1 P 3

0.1 86.8 89.4 87.9 13
Fluopyram y=677,615x-5,902.2 0.9986 05 92.7 92.2 95.2 1.6
059 96.1 91.3 93.6 24
0.1 1165 119.7 114.1 28
Isofetamid y=590,374x+29,848 0.9908 05 110.7 1124 109.1 1.7
059 96.1 99.5 98.7 18
0.1 82.1 81.0 81.9 0.6
GPTC y=121,941x-351.17 0.9994 05 82.7 85.0 823 15
0.5 884 87.0 84.7 1.9
0.1 919 85.8 81.1 5.4
Acequinocyl y=304,307x-2,090.8 0.9957 05 80.7 82.4 75.0 39
059 78.2 73.8 745 24
0.1 75.9 82.1 738 43
Acequinocyl-OH y=371,585x-4,174.9 0.9960 05 89.8 91.8 88.7 1.6
059 92.9 79.4 85.5 6.8

 peak area, P Residual amount (ng), @ Relative standard deviation, ¥ Storage stability test

A% & acequinocyl, fluopyram % isofetamid2| Xtz E4

Ao AEE Al 5F(fluopyram, isofetamid, acequinocyl)?] BHZ7](ti/,) & fluopyram 5.29Y, isofetamid 4.38%, acequi-
nocyl 4.084 = fluopyramo] 71 71 BHt7]E H GIth(Table 2, Fig. 1). Al 5°F 2% 54 AF(AA2HA) 2 Auietd oA
Aol #3E He a1 W, oAl 1t 23t 4, diA A=, FES) A5 52 Aolof 7IQ1T Ao w siAH

Table 2. Half-life of the pesticides in Lactuca sativa L. and dissipation equation

Pesticide Dissipation equation (y’=ae™, x=half-life) r Half-life (day)
Fluopyram y = 22.838e013™ 0.9557 5.29
Isofetamid y=35.397¢ %1% 0.9235 438
Acequinocy! y=3.5922¢ %17 0.9318 4,08

¥ Residual concentration of pesticides at time

Fluopyram &4} 2 H9] EF2 2[2&7]9} m)2|d 118] F-30] o3 o3t 3Fohy A
T 71 EQHEEY)(DT50>3009)9} SHgAS 714 Aoz B UEQTH18]. 3t log P7} OF 3.3 =5
T7t @7] wizoll FHe] FEE50l AstA F2ste] thE sofol HIsH &7t A AE= A= wtETh JMPR(2014)01 4=

£ 2% AAFONA fluopyram®] HEVE 4-642 HIEIPOoH, ol B A A7K5.299)9F YA|FHH(Table 2). &
9] A A] Al A9 FREAHE w5 I Yull4(Fluopyram: 40008, isofetamid: 15008}, acequinocyl: 10008H)& 115}
32 ), ZH7} 100, 240, 150 mg/LE fluopyram®] F=7} 7P W2 ZS &1 4= vt BHH, A5 093} ZH-7Td-S v s

AR A FREAGE FE7F 2 acequinocylo] Bl ZHREF(24.52 mg/kg)o]l & AS & 4 UTH(Table 3). o|ef Z2
A= fluopyramo] FEfETh= 3ot /g R Fate] whet ZHRAdo] fAIE T A AT BFTE dTETH19].
Isofetamid+ fluopyram¥} 5 Ast SDHIA| AtA|o] x| gk, AjA 072 Z-2 "7 (4.38U)E E A TH(Table 2). O]+ isofetamid7}
AEA o)A w2A AtEo] SR FAto| =7 Z3HE GPTCE 37| fiio|th B oA E AX 2T 5351 AJZ o)A

Mo v mot
fll

Mo o ok
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GPTC7]- E5jo] Ax AT HE A &is] dojdE &RISHY T} Acequinocyl fluopyram, isofetamid 2Tt W2 27|

S &0t vV 4.084 2 YERY vl A Aukst A4S HYTH(Table 3). Acequinocyld &2 X84 (log P
62y B8 EAEO003 myDE. 25 A Wl Lol B, QeAoE olof B Y FEL 2
oprETIo] ZRE ABH510] AFAL ol AR Btk T2 acequinoyle FEJo] 7Tl REA 2 Wz 415}
=0 acequinocyl-OHZ T =88 A A acequinocyl> FE3f BH7]= oF 6¥o|w, Z=A] Holld= HeANA 34
SAUCNA = 28314 =% EirH B7F H20]. E3E, fluopyram©] H]3] acequinocyl®] 2 FEGE E(150 mg/L)E 7HAIA
Tk 0QA}F FHFEFo] 3.51 mg/kgC 2 fluopyram (24.52 mg/kg)Oll |8l ¥ A2 acequinocylo] FE-aof| Wohy w2 A AstE]
o EofErhe Ay A5F LAITTH(Table 3).

Table 3. Residual characteristics of pesticides

(A) Fluopyram

Pesticides Fluopyram (mg/kg)

Replicate 1 2 3 Mean RSD? (%)
0 24.23 25.44 23.88 24.52 33
1 20.57 18.35 18.36 19.09 6.7
3 14.29 13.74 14.11 14.05 20
5 13.79 12.07 12.77 12.88 6.7
7 9.02 9.66 8.38 9.02 7.1

? Relative standard deviation

(B) Isofetamid, GPTC

Pesticides Isofetamid (mg/kg)
Replicate 1 2 3 Mean RSD? (%)
0 40.72 41.27 40.66 40.88 0.8
1 27.85 27.80 27.20 27.62 1.3
3 19.93 22.79 19.79 20.84 8.1
5 13.46 14.49 13.80 13.92 3.8
7 13.59 13.22 1343 1341 1.4
Pesticides GPTC (mg/kg)
Replicate 1 2 3 Mean RSD? (%)
0 0.08 0.08 0.09 0.08 6.9
1 0.09 0.1 0.11 0.10 11.2
3 0.13 0.12 0.12 0.12 47
5 0.09 0.08 0.09 0.09 6.7
7 0.05 0.07 0.04 0.05 193

@ Relative standard deviation

(C) Acequinocyl, Acequinocyl-OH

Pesticides Acequinocyl (mg/kg)
Replicate 1 2 3 Mean RSD? (%)
0 3.68 3.84 3.01 3.51 125
1 225 257 2.15 232 9.4
3 249 2.26 237 237 4.8
5 117 1.52 1.47 1.39 13.7
7 0.90 0.76 1.10 0.93 18.6
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Pesticides Acequinocyl-OH (mg/kg)
Replicate 1 2 3 Mean RSD? (%)
0 0.12 0.09 0.09 0.10 17.3
1 0.26 0.32 0.3 0.29 104
3 0.13 0.13 0.11 0.12 9.4
5 0.19 0.25 0.25 0.23 15.1
7 0.06 0.08 0.06 0.07 17.3

@ Relative standard deviation

Table 4. Total residual characteristics of isofetamid and acequinocyl

Pesticides Isofetamida) (mg/kg)
Replicate 1 2 3 Mean RSD? (%)
0 40.78 41.33 40.73 40.95 0.8
1 27.92 27.88 27.28 27.69 1.3
3 20.03 22.88 19.88 20.93 8.1
5 13.53 14.55 13.87 13.98 3.7
7 13.63 13.27 13.46 1345 1.3
Pesticides Acequinocylb) (mg/kg)
Replicate 1 2 3 Mean RSD? (%)
0 3.81 3.94 3.11 3.62 124
1 253 292 247 2.64 9.1
3 263 240 249 2.51 4.6
5 1.38 1.79 1.74 1.64 13.8
7 0.96 0.85 1.16 0.99 16.2

? Total amount of isofetamid = amount of isofetamid + (GPTCx1.08%), ® Total amount of acequinocyl = amount of acequinocyl + (acequinocyl-
OHx1.12%), @ Relative standard deviation, ¥ Molecular weight of isofetamid (387.8)/molecular weight of GPTC (357.79), 9 Molecular weight of
acequinocyl (384.51)/molecular weight of acequinocyl-OH (342.47).

AE A Al FA9 FRAE 55 3A 84 (Fluopyram: 40004, isofetamid: 15008, acequinocyl: 10008])S 12|50} A&
AL i, ZZF 100, 240, 150 mg/LZ fluopyram®] =7} 7H RFAME Z7Ado] 2 RS & 4 Q. O]& acequinocylo] Z]-84J0]
£ =l ARt FEset *}P}E I8 "HF7]17} fluopyram, isofetamidof H] OH FHACE AA UEhd o= siME

A Z O] FZ LA Ao Al AR AF S acequinocyl®] FU AR5]-&7]F&(Maximum residue limits, MRLs)S A& E|o] Q1%
LA, AA 5 (leaf vegetable)2Q] 7|50 2 15.0 mg/kge] A-&-Ht}. Fluopyram} isofetamid2 Z+2} 2.0 mg/kg, 7.0 mg/kg®E 1A
H oAt A9 isofetamid 36% H fluopyram 40% A|A| Q] QFAARE7|FEL A E| o] QYA AQFO LY, acequinocyl 15% HA+5}
A9l B QHAARE 7] 78 39 HE 2 AFNA 3YAF JFFF(2.51 mgkg)©] MRL O|5t= WERLY} 4J50f tjgt QPHARE7]
<ol A Aoz w2 AFoM Al woF BT 52 7Y o|Fofl= JFFol 27| HiH] 70%7HE sk o,
acequinocyl2 A|QIt &+ 592 MRLs O|ot= 0] A= A AT (Table 3, 4, Fig. 1). ©]&= fluopyram 40%%} isofetamid
36% BAFSIA|Q] =2 z7|AREFo] Qo g HutHh ARTFF o|& 2T}, isofetamid= 10.3Y, fluopyrame 18.69 F3}
F MRL oJst2 AE 7o = q&EHUtHFig. 1). ol& 8 ¥ 21¥0= MRLs % o|st= A Et= AL ov|siy ol
BURMAANE 7 A0 &&

floi-d Eot
g AR 094 AREEE v o R dLHFEF(ADD) ] AFHE(%ADDS AFEet A, fluopyrame A|<|et
T A E tFES] AU oA &R} 7ol Higt Y 7 W2 £Eo= I U HH(Table 5).
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30.00
y =22.838e0131x
25.00
= % R* = 0.9557
%ﬂ 20.00 Half life: 5.29
&
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E
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s
g sm
0.00
0 2 4 6 8
Days after treatment (days)
(A) Fluopyram
50.00
40.00 ¢ y = 35.397¢0-158x

R*=0.9235
Ialf life: 4.38

30.00

20.00

10.00

Concentration (mg/kg)

0.00
0 2 4 6 8

Days after treatment (days)

(B) Isofetamid

4.00 y= 3.5022e0:17x
2=10.9318
Half life: 4.08

3.00

2.00

1.00

Concentration (mg/kg)

0.00
0 2 4 6 8

Days after treatment (days)

(C) Acequinocyl

Fig. 1. Dissipation pattern of fluopyram (A), isofetamid (B) and acequinocyl (C)

S AA ARG 7|E02 AEH 094F 7|E %ADI= Fluopyram 155.2%, isofetamid 47.6%, acequinocyl 10.5%2
RO, fluopyram® ADIS Zksto] ZA1E 915) 7RsAo] QLovk Am F Az Aol wjet Aol 345 gkt

UhejA]  350ke B QRARH WSlo] £k A0R WIHIITH21) et AR SOk X AT 4F2 vk M 49t

O 71+

Eg7] g2ol, Bep @A AUE 8 whget FRLE, L, 3, 5, 79D keF F7PF B A ]9 7 sefe] ARt el

a2

2 %ADIS E435H 27}, fluopyrame AE A5 (0Lxho|= 1552%F ADIS 2oL, AL 3UA} o] $of|&= 100% O|5t=

=
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Table 5. %ADI of the time after final pesticide application

Pesticide Day after treat %ADI (%)
0 155.2
125.5
87.2
84.1
58.9
47.6
321
26.3
16.7
15.7
10.5
7.8
7.0
4.8
3.1

_

Fluopyram

OoOiN U1 W

_

Isofetamid

OoOiN U1 W

_

Acequinocyl

N ow

AL, 780N 589%E Wl B HA7IE olstdrh. Z, fluopyram®] B9 X F A Aol Auge] et
5ol 45| gadtol, 3 ool A Aol St He Ao WL Iofetamids 710D %ADIH 47.6%0.2
B7kelo] ou] SSf9EsE ofshE FAHAOH, o] F 79 ARG 157%7H4] Hobd e THs Aol B8 AAsHT
Acequinocyl GA] AL 21T 10.5%2 UEFGOH, 1UX} AR FE oJu] 10% u|fte g "Hojx on, 7dx} A|7oAE %ADIZt
31970 Fadtel, 284} & 9ol A SeEA ke Welo] mstark22). A ok L AR Aol wet %ADIH
Ao Fashs ﬁ;— nglow, A% F 30| Ak AHEEE LE 42| %ADIZ} 100% oJ5H L 5He] 9ITH Table
5). ol AT A4S U AR50kl BR, thAL P ol ot AAH AAS MY 2R VU], e HE
9% 39 ol A 450 ML 0 91 Aol Be Az WARL, o ot A 48] AL S2
T 9%, B3 AH, 713 5 olg SAeIA BRae] 1R PAStHE HE AP AsEe o Wobd Aoz oz

E Ao AFEH A EFA = fluopyram 40% HAF=SHA|, isofetamid 36% HAF<=SHA|, acequinocyl 15% HAFFSHA| =, ZH2¢
Bayer CropScience (Germany), Ishihara Sangyo Kaisha (Japan), @ DuPont (Wilmington, USA)ALO A A|2H A8 A& AME
oAt EFE-2 acequinocyl (299.0%, HPC, Germany), acequinocyl-OH (>99.8%, HPC, Germany), fluopyram (>98.0%, Wako,
Japan), isofetamid (203.6 pg/mL, MRI), GPTC (219.3 pg/mL, MRD)& F+¢5to] AR5ttt 48 82 acetonitrile (HPLC
grade, Sigma-Aldrich, St. Louis in USA) @ formic acid (Honeywell, North Carllina in USA)E AR&-5}% 9.1, Ultrapure water=
Ultra 370 Series (J37]7], Korea)S ©]-&olo] A3}t A& FE0]&= QuEChERS extraction kit (MgSO4 4.0 g, NaCl 1.0
g, CTK, Korea)E AME35}3it}.

ZEAE
F(Lactuca sativa 1.)9] 5 IFFEFS TAH] 9T ZHAE S SHEE 47 dlad vl Y7 AEshe-A
W YA AR 2GS FUT 24 & ol 22} sohdE 82 dAstylon, 2t APt 3RHEo g uiX|5ke]
th 339 oA At FATE Eoto] g AT T 315 m’E 1S Aot oH, At Aol 1 mo] 4FFE
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100 50
5 o
80 4 g
=
=
2 0 £
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-g 35 E
=
E 40 =
30 T
1]
E
-*]
20 25 ::

“ L} T T T T T T T T T T 1 21['

4/26 4/28  4/30 5/2 5/4 56 5/8 5/10 512 514 5/16
Dales

m——Humidity (%) =Temperalure (°C)

Fig. 2. Average daily temperature and humidity during the pesticide application (Eumseong-gun Chungcheongbuk-do, 2018.4.26.-
5.17).

74 Y207 23] AESIF T, AtA| fluopyram 40% L isofetamid 36%+

Z 33] Aot AE Al eFAE BEARFE 10a 7|& ﬂuopyram— $8 1429 A 254 L, 8 79 A 222 L,

, isofetamid= Z}2} 238.1 L, 238.1 L, 206.6 L, acequinocyl> 428 78 A 1905 L, 8 ZY 2063 L& A3E5IH

Aot A A YA BEE FAI5H] $18 MaruyamaAH(MSB-1500Li, Japan)©] S-344] #5715 ARSI

- FF A AP F Ame Aol wet o, 1, 3, 5, 7830 5kl o, 7 AEFoA 1 kg o9 Al=E HFSHAH

AF gt 4J5= P.E. bag(polyethylene film bag)ol] '-8-otc] AAAR 24611, HA = &4 AS AAT T Eafolofo] A

7 435171 (Hanil, Korea)E ©]-&3f #A3lstqict. #ASHE AlRE B4 W70 -20°Co |4 5 sttt Ad717E

&9t 71 272 Fig. 20 AAISk o™, Bt 7|22 23-32°C, B AHGEE 45-90% AU AIF T Hl4F 9 490
OFt eout ofAl &S WAISH] sl 2 S FAISHL, HE AYFe SUL SB2A0A B

Eﬁg—%}ﬁt} ASA] acequinocyl 15% HA5HA| =
Ao e

=
1

S8
ko
rrn
N
"
rir
olﬂ '

:g

BEE
Fluopyram 2 acequinocyl?} 1 thHAFES] EE M (Primary stock solution)2 HEE-S ZH2F 0.02 g¥ AEH5| F519] acetoni-
trile 20 mLo|| &3fA|A 1,000 mg/L 5= ZA|5FF L Isofetamid (203.6 pg/mL) ¥ GPTC (219.3 pg/mL)9] AL, Z+Z}+9]
HS 89N 5 mLO] acetonitrile 5.180 mL, 5965 mLE Z}Zt 54510 100 mg/Le] HEEHAME Ao EESFE AL 13T
E7 gAES E¢510] 10 mg/L9] fluopyram, isofetamid 123l acequinocyl BEFETEN-S 77t A5l o] 9L
Z¥Z} acetonitrileZ 3]4510] 0.01, 0.02, 0.1, 0.2, 0.4 mg/LY] == Zr= working solutionS FAoIAH. A7 fd g5
A7) Qs FAY A ARE 5% AP LR 5 F F5HZ working solutionZ} 1:1 (v/v)E E75to] 0.005,
0.01, 0.05, 0.1, 0.2 mg/Le] HE=E Zt= matrix-matched(T| A E4) working solutionS ZA|SFH Tt ZA|SE matrix-matched
working solutiong LC-MS/MSZ A% EEHTFAL 25t

12

U AT FY

I

|

M

HI
ol

S A A4S B7IsH] $15te] HeHd (accuracy), BHEA (repeatability), 2141/d (linearity) R A (limit of
quantitation, LOQ)E A&l th24]. ZF &2 7]7] =34 (Instrumental Limit of Quantitation, ILOQ)& chromatogram
A B4EA 1039 signal-to-noise ratio (S/N)°] 10 oJAQl v 2 AAstF o, FUFS Folo] A uga:(Mlmmum
Detectable Amount, MDA)Z& AF&SIITh o] A|& FH(g), 717] FUZ(uL), 4899 FF Hl'J(mL 4 3| duj=g 115t
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o] the Ao wat BAW AeFehA (Method Limit of Quantitation, MLOQ)S AAFSFITH22].

HE F-3 5] A ) 2=

oﬁﬂ

A A Aé

44442 matrix-matched EF840 2 A3 A0l BFA0RRY E5E AL %o BB A
o4 9 AL 01, 05 mg/kg 22014 £ ARo] EREAS A7 T 558 WL 2stel, swHEon B
N O

280] W@} AT EZ B} Relative Standard Deviation, RSD)S AHE3H0 2 72sl9irk2s]. A4FdA] WIS ) &

o oxt

e A3 10 gof| fluopyram, isofetamid®?} acequinocyl & Z} tHAME(GPTC, acequinocyl-OH)Q] EEEN 5 mg/LS 22t 1
mL¥ A7 3087 A, ARG F b B4 A7 YEEBe.

Mz FEIII7IRY

Fluopyram, isofetamid 18]l acequinocyl 57 Z2 WHOZ ARE F& Z A5 T) 10.00 + 0.01 g AFE AT}
o] BAo) A5}t A F9 acetonitrile 10 mLE 7}5F & 187F Ag 2=&3519ch u|g] FH|gr 922 Y=L olo]AHIAQ]
23 A 8E Z31, MgS0, 4.0 g, NaCl 1.0 g& H7}35t

9]
RS

T 187 A" 4000 rpmof A 587 AAREE o F 450
500 pLE 1.5 mL vialo]] 7] & acetonitrile 500 pLE 21l & 4o]& & LC-MS/MSZE 45}t Fluopyram} isofetamid+=
AgilentA}2] 6460 triple Quadrupole LC-MS/MSE ARME-0}% O, acequinocyl ShimadzuAle] LCMS-80502 AR&5to] HA451%
o Al & B%F Y3 C18 ZHY(OSAKA SODA C18 3 pm, 2.1 x 100 mm)T} o] 54 &ulj(A: 0.1% formic acid in water,
B: 0.1% formic acid in acetonitrile), 52(0.3 mL/min)E AE-5| £431 21, Fluopyram¥} isofetamids= gradient elution© 2

=

A& EIAF O, acequinocyl isocratic elution® & EA5IHTE ZA|SE 7]7| 242 A-L Table 60l A A5t

0z

R

AR F 599 XF-5EE matrix-matched calibration curveS 7|90 2 A7FSIAct. $HH, JAAE Z2ETT & AFHFS
isofetamid & acequinocyl®] R3}gHET} 1 thARQl GPTC ¥ acequinocyl-OHO| A& FHAIslo] ZHzh A&319iTt. o]
2t QAAS] e weRlETte] BAky Aolg T PSS Aest] HAY T AFH0R 3 WRES A}
(1,2)[26).

WEsaEe = AR (—)z wHEEe ARt (AR AR (2)]
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Table 6. Analytical condition of HPLC-MS/MS for quantitative analysis

(A) Fluopyram
Pesticides Fluopyram
Instrument Agilent 6460 Triple Quadrupole LC-MS/MS
Column OSAKA SODA C18 3um, 2.1 x 100 mm

lonization mode & type Electrospray ionization (ESI), Positive (+)

A: 0.1% formic acid in water, B: 0.1% formic acid in acetonitrile

Time (min) A(%) B(%)
0.0 90 10
Mobile phase 10 20 10
4.0 5 95
7.0 5 95
7.5 20 10
10.0 20 10
Retention time 5.9 min 6.2 min 4.8 min
Injection volume 5 uL

Quantifier (CEa)) 396.9/172.9 (25)

Qualifier (CEa)) 396.9/207.9 (20)

(B) Isofetamid and GPTC

Pesticides
Instrument
Column
lonization mode & type

Mobile phase

Retention time
Injection volume
Quantifier (CE?)
Qualifier (CE?)

Isofetamid

GPTC

Agilent 6460 Triple Quadrupole LC-MS/MS
OSAKA SODA C18 3um, 2.1 x 100 mm
Electrospray ionization (ESI), Positive (+)

A: 0.1% formic acid in water, B: 0.1% formic acid in acetonitrile

Time (min) A(%) B(%)
0.0 90 10
1.0 90 10
4.0 5 95
7.0 95
7.5 90 10
10.0 90 10
6.2 min 4.8 min
5 L

360.0/182.0 (10)
360.0/125.0 (30)

480.2/182.0 (10)
480.2/125.0 (40)

3 CE: Collision energy

(C) Acequinocyl and acequinocyl-OH

Pesticides
Instrument
Column

lonization mode & type

Mobile phase

Retention time
Injection volume
Quantifier (CE?)
Qualifier (CE?)

Acequinocyl

Acequinocyl-OH

Shimadzu LCMS-8050 with UHPLC Nexera
OSAKA SODA Cig 3 pm, 2.1 x 100 mm
Electrospray ionization (ESI), Positive (+)

A: 0.1% formic acid in water, B: 0.1% formic acid in acetonitrile

Time (min) A (%) B (%)
0.0 10 20
7.0 10 20

5.5 min 4.9 min
2 uL

343.1/189.2 (-22)
343.1/189.2 (-22)

343.1/115.2 (-50)
343.1/115.2 (-50)

3 CE: Collision energy
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S5 Wt

37FA] 59k Yl Hrte LA S-8F(ADI, Acceptable Daily Intake) THH] U433 (EDI, Estimated Daily
Intake)®] H&= AF=H %ADIE ©]-&5I3th ADI= A]#9] 5oF 7H75]-87|(AF 2 FEHA, 2023)S ©]-&5H3 2™, EDI
L ofe) ol w2} ANSETHS). %ADI AHE0] BRT Aol YAFS FUFFEAL 4% 4 oI5 ol gstict. 919
A 7R ) A A7) AT ket AAF dolHS olgsigionl U M H8TFS Foke] AUUHHBAE AT
Th. %ADI= oFfj9] 42 o]-85to] AFESETH(6)[22].

C xF
BW

(5) EDI (mg/kgbw-day) =

(= B AFF(mg/ke), F = 1Y Hat T (g/day), BW = A5 (kg))

EDI(mg/kgbw « day)

ADImg/kgbw « day) 100

(6) %ADI =
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