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Residual Characteristics and Risk Assessment of Insecticides Flonicamid and Sulfoxaflor in
Dwarf Goat’s Beard
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Abstract Consumer health can be impacted, due to pesticide residues in crops, by increased pesticide use in agricultural
production. Consequently, various countries have established Maximum Residue Limits (MRLs) for pesticides. This study
evaluated residue characteristics and risk assessment of flonicamid and sulfoxaflor in Dwarf Goat’s Beard Aruncus dioicus var.
acthusifolius. The These two pesticides had residue levels ranging from 0.05 to 4.08 mg/kg and 0.04 to 10.90 mg/kg, with half-
lives of 3.40 days and 2.46 days, respectively. Based on the highest exposure scenario (99th percentile), the risk assessments

indicated Hazard Index (HI) values of 0.63 and 0.82, suggesting low risk (HI <1). After pesticide application, a risk assessment
was conducted for treated plots at 7, 14, and 21 days with consideration given to actual intake scenarios within the agricultural
environment. When compared to harvest day (flonicamid, sulfoxaflor HI = 0.052, 0.009), results showed that pesticide exposure

risk decreased to below 0.1 at 7 and 14 days after treatment.

Keywords: Aruncus dioicus var. aethusifolius, Flonicamid, Sulfoxaflor, Residual characteristics, Risk assessment

it S7HE 8l FoFAREo] S7HE ol whet s4kEo
X Fefe AHRke] A7tol| J3kE w3 4= Qlth(Damalas

leftherohorinos, 2011). A|A| Z+=12] 4135 FA 4] 718E-2
ZrE WS el 5618715 (Maximum Residue
Limit, MRL)& A7g5to] 2H|27F A3 8l & QP 2h 52ke]
kS a]3lal QITH(Crépet et al., 2021). ZUjol| A= 201941 5 E
Zre]g 7o) AAE A o2 Aol dis) dE2A< 0.01
mg/kg 715S A-85te 8= d 55 A = (Positive
List System, PLS)E = 3] 428]x}2] ¥ 2] okde SR sl
Atk MRLo| A e A] 92 v|55 5o AHSSIS 4%,
UE7|F 0.01 mgkge 280} FAY FAES 4H4] #)7],
23} A7), $= AT SHYAAE gAto] HTAhn et al,, 2020)
ofof] w2 AgAibAte] w5 WA|5l7] el diH o= AAE

g
Qe

=0
o
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[:l

ARHEINE 47 S 1WA A} FABY BRHNENE
27} 44 & 2= o|chKim etal, 2021),

2HA 2R ZEQ = W50 druncus dioicus var. aethusifoliusy=
ol oiste) chadl A2 ARGl A
22 ofglzo] B2 4ulEich(Youn etal, 2012) EAulole
Kolso] 7 SlekL Bl AT} RS 7152 714
E)H=0] ghdo] ot 7|54 AE = A=A QtHKim et al,,
2011). 18y =75t 554 522 glufosinate ammonium
(MRL: 0.05 mg/kg) 150, Auje} B#H3 w314
o] SR E A ool AHE Kool tht FofAHE Y E It
FZ351th(Jeon et al., 2015; Ministry of Food and Drug safety,
2023). wfzoll =75} A5 w-ofol] et A7t B asiet

22 oke] 57 o]tk o] okl wiat o3
4 A& o] o FoFo] ARk Q) tH(Chakrabarti et al.,
2020). @A &9 ZfA4=2] 7HAef #E ko] neonicotinoid

=

=
Foso] Bl B 53 F4(colony collapse disorder)
o7 itk A AL WEE I Qltk(Blacquiere et al.,
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2012; VanEngelsdorp et al., 2009). Flonicamid= 0] :’"‘9]
A4 2] B3}|5}+9] neonicotinoid Al H 2] oA AP %
A o 2 A o3}l sulfoxaflors= neonicotinoid 71]]‘5
ARgE 25 7Y o] 25 ol 259 SFAAA
0]- 22 '€ (nicotinic acetylcholine receptor, nAChR)2] oAl E
&3-S A3l gkch(Maienfisch, 2019; Sparks et al., 2013).
Flonicamid ¥ sulfoxaflor®] 21} & A] W2 A (Acute
contact LDs (Lethal Dose 50%)-> 22} 100 pg/bee ]/}
0.130 pg/bee? EH =402 t)F5 neonicotinoid A E
*s-9Fol imidacloprid (0.043 pg/bee) 2 th =2 4=%]olt}, o]=
ﬂon1cam1d7} o] Ao ¢lo, sulfoxaflor= BAEAS
7EA AR Bt 7Rl thet e w7 = s £ ol
271291 J3E FA] §o} neonicotinoid Al F FF] tQko =
S OJu]SIHEPA, 2019; Meikle and Weiss, 2022).
FUFEE7IE A Al ke walghE # ofyet 1o

=

o 1T =
38 B0 At Aol B AR BRFE FA
rAkslol 3 7)slal Qltk(Lushehak et al., 2018). 552 3173
9 2 ol AL o) choret kel BRI
A % gon, ojelg o] mAHE o] of
4B % SRS e 2 971 Rl Flonicamide)
RS TENA ¥ TENG®} 23515H=2] 32 flonicamid 2,

sulfoxaflor®] ZHFE-2 X11719474 9 X117210612} 2 313HE-9]
SHS: sulfoxaflor® % 2]3Fa QITHNAS, 2018). & Ao A=
=X A 501 =75 mtol A=A flonicamid 2 sulfoxaflorS
Aoe] & AL Yl Lok A2 EA W oj5A Hrl
AAEtA s F9] FerbRE 871w W PAARE T
AFE ARt 7124 R & E-8skarrt sheitt.

a-

Z2 AHE @l flonicamid 10% YU+ H,
1
(e}

el g of| o] A]), sulfoxaflor 7% HAF3HA|(EHAE, Fite)E
Wsto] LB FN RESY 24 2 358
Ao+ flonicamid (98.7%, Sigma Aldrich, USA), TFNA

(99.9%, Sigma Aldrich, USA), TFNG (99.9%, Sigma Aldrich,
USA), sulfoxaflor (99.9%, HPC, Germany), X11721061 (82.0%,
Aladdin, USA), X11719474 (99.7%, Toronto Research Chemical,
USA)E A8 AA Al 57181+ acetonitrile (HPLC
grade, J.T.Baker, USA)E AR8-3}% 31, A|2F formic acid (LC
grade, Honeywell, USA) ! QuEChERS Extraction Kit (EN15662,
CTK corporation, Korea)& AM-31%.2 1 ZE|+= DIAMOND
Florentine syringe filter (0.22 ym, 13 mm, CTK corporation,
Korea)E AM-5}3I T

1%455 g2 AR e L EHSTHAEE)
Al 2G-S ARGk AT W A AE AL (HET
16 m’)5 Wi ok WHE2E WAl e A8 wHA5k7] 8) 1 me
ASANE FHch A A2 714 0] o] vA&
ATRS 2AFEFILA} A7) A 2] GH(4=E 30-21, 21-14, 14-7, 7-0Y
)= AR 2 H, flonicamid 10% YAFSHA] 2 sulfoxaflor
7% W/==2HA1E 200041 & 3]4(10 g/20 L, 10 mL/20 L)5}o]
ZAGE S At E 7Y 744 23] AHE(10 aF 120 L)sFSIc

AR QFH = 20229 49 18Yof 0YA} 2 Ax 5 nE
A 2] to] o] HHEE 0.5 kg o) A F ek A2+
A&7} 4]0]2] Q=2 Polyethylene (PE) film bagol do] g
AR o] Falrt.

A2 ZH|

AYPAR S9tE A EE EsH & 2719 RAE
=45} (flonicamid: 98.5 g+6.7, sulfoxaflor: 97.6 g+8.5),
0.5 kg Al&E ca}o]o}o]ig Z7}8lo] homogenizer 2
W ADFT o] F 10 g Ao} 4ol ARGSFAAL
AR 20°C ol5te] LEm WERBIGL ARtAA
H71E $J3l| flonicamid} sulfoxaflor®! 7} tARZ(TFNA, TENG,
X11721061, X11719474) working solution 0.1 mg/kg 5=7}
HER FA A& 10 gofl A3t &, FAA R} FUSH
Ys Bt

J

A o HES 2 ZIMY
717] A %3t (Instrumental Limit of Quantitation, ILOQ)+

chromatogram A} ¥-4-&7 peak 2] signal to noise ratio (S/N)7} 10
o[l & At 7171 AkRtA N FUFS F5ked]
|4 &% (Minimum detectable amount, MDA)S AFE3E &
AN&FA(Q), 7171 FUTH(uL), +41-8-H 2] XFFu(mL) Z
3| A= A8-sto] ofgf Al Faf AN A=A (Method
Limit of Quantitation, MLOQ)S %5‘]-93?]’.

MLOQ (mgkg)
MDA (ng)* % 53] (mLyx8] 4] 4=
7171 4% (LA 2 T A (o)

7:[4‘%1:/‘\_ M-S 9]t working solution 245 9|3l flonicamid
98.7%) 5.06 mg, TFNA @ TENG ¥2E2 712} 5 mg
A2Fsk 5 10 mL volumetric flasko]] 10 mL2] acetonitrile=
2|5 849 57} 500 pg/mLo| = &= primary stock
solution= ZA|5}F3IT). 0]2} S-Us}1A), sulfoxaflor, X11719474S
Z¥Zy 5 mgo] H=E A% 3 10 mL volumetric flasko]] 10
mL 9| acetonitrile2 §3f3}0] Z|F 9] F=7F 500 pg/
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Table 1. Analytical condition of HPLC-MS/MS for quantitative analysis
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7t 207

(A) Flonicamid, TFNA and TFNG

Pesticides Flonicamid TFNA TFNG
Instrument Shimadzu LC-MS TQ8050 NX with UHPLC Nexera X2
Column Acquity UPLC® BEH Shield RP18 1.7um (2.1x100 mm)
Tonization mode & type Electrospray ionization (ESI), Negative (-)
A:0.1% formic acid in water
B: 0.1% formic acid in acetonitrile
Time(min) A(%) B(%)
0.0 95 5
1.0 95 5
Mobile phase 15 45 55
6.0 40 60
6.5 0 100
7.5 0 100
8.5 95 5
11 95 5
Retention time 4.65 min 4.75 min 4.50 min
Injection volume 2ul

Quantifier (CE”)

Qualifier (CE")

228.20/81.05 (9)
228.20/146.15 (24)

189.80/146.15 (12)
189.80/101.95 (14)

247.10/146.10 (19)
247.10/183.20 (16)

CE : Collision energy

(B) Sulfoxaflor, X11721061 and X11719474

Pesticides Sulfoxaflor X11721061 X11719474
Instrument AB Sciex Exion LC with API 3200
Column Acquity UPLC® BEH Shield RP18 1.7 pm (2.1x100 mm)
Tonization 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 95 5
Mobile phase 2.0 95 5
4.0 0 100
6.0 0 100
8.0 95 5
10.0 95 5
Retention time 5.30 min 5.25 min 1.50 min
Injection volume 2ul

Quantifier (CE") 278.00/174.10 (~11)

Qualifier (CE") 278.00/154.00 (~26)

296.20/174.10 (-12) 192.20/130.15 (-19)

296.20/154.10 (-31) 192.20/110.15 (-20)

“CE : Collision energy

mLO] ¥|%=% primary stock solution= ZA|8} AT} X11721061
FF(82.0%) 24.39 mg A FRE F- 100 mL volumetric flasko]]
100 mL9] acetonitrile= &35t %] -8-H2] =7} 200 pg/
mLO| E%=E primary stock solution2 A3}t A5
primary stock solution 0.005, 0.01, 0.02, 0.05, 0.1, 0.2, 0.5 pg/

mL 5= 348t & TR 2 A 7 9] acetonitrile FEES 1:1 (V/
V)2 &gste] 0.0025, 0.005, 0.01, 0.025, 0.05, 0.1, 0.25 ug/mL
5=9] Matrix matched working solution-s 4|3} tt. ©] & LC-
MS/MSeof| 2 uLE Flsto] 249649 21, chromatogram 42
peak areas EU| 2 #3 AFAS 2okt 25 A9
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2 A4S 3171410 oJg ARAS) $ho2 Shelshinh

—-—7H*III|-3ﬂon1cam1d sulfoxaflor % CHARZE 2| 3|02 AIY

Bg AL F 2202 B LA AR 10 g
2k} 0.1, 1 pg/mLe] working solution& 0.1 mL4 =43}
2E% % 0.01 9 0.1 mgkgo] EHEE A gsto] sHHE X3S
F3YFoleh A Al HEE = 0.1 mgkg 0=
flonicamid, TFNA % TFNG—EL A g A 2E 2069 53

o v
HERW(20°0)F T 354 AW BAT gyo=
FESHO] Al B 174011*1«1 ANE soFe 4=
srislelet. olo} 2 o, 1629 B WERTB

(e}
sulfoxaflor, X11721061 & X11719474 A 2] E 2] A AL
gRelsaict.

7140} = flonicamid, sulfoxaflor 2! CHAFE | RHFEM
AZ9] flonicamid®} sulfoxaflor & Z}z}of tj gt thAE 2]
220 QuECHERS EN 15662 M-S o] 85819t} ;wﬁm 7]
A& 10 g (20.01 gy AFFs}o] 50 mL centrifuge tubeo]] ¥
10 mL acetonitrile2 &7} & 187} shaker® 7}5}A 2g
FZ3)9n) e 223 AJ=of MgSO, 4 g, NaCl 1 g, sodium
citrate 1 gt d1s0d1um citrate sesquihydrate 0.5 g& %7}l
3R A 5, 4,000 rpmo] A 10527 44 E2f 5kl
AFAolS- 1 mL F5}e] DIAMOND Florentine syringe filter
(0.22 pm, 13 mm)o] EHA|Z] T 4-& 0.5 mLE acetonitrile 0.5
mL} 4lof o] 84 2 uLE LC-MS/MSo|| ¢ 5to] EA513] Tt
Flonicamid%} sulfoxaflor @ thAHZ 9] 7]17] B4 274-& (Table
e} g} 59oF9] ZF %= matrix matched A AS
o]-g&sto] AAbstolth tAbES 236t flonicamid o}
sulfoxaflor®] & Z-FaF8 717} flonicamid2] thAHE TFNAS}
TFNG, sulfoxaflor®] tJAE X117210612}F X117194749]
ol SHHATE 53t 4ha Bdl| AFEsHITHNAS, 2018)
(1,2).

(1) Zefehael & 2 (mg/kg)
Ei};}%c’ & T (mg/kg)+ (A=
%k(mg/kg)XEH/\]’E—J hebA 4}
(2) A=) ShikAl
| mRe 2
A= BA
HRA7| ME
b5 sokol A4 EXL first-order kinetics equation
ahgo st (2)9] A5HLR BAT 5 9l (2)0]4
EE&SHH7] AL thS3 Zth(Beulke and Brown, 2001; Song

etal,, 2023)(3,4).
() SF AL T 47 5ok 2 FE(Co)
=
[€)

= qe¥(a = 27] S5 (mgkg), b = B3| & A, 1 =

A2
(4) 52 W7 (t1)
=132 (=23 S5 4

ARFS U0 R AET F 50pe] 44 THL (Table 3,

Slat w7}

Flonicamid & sulfoxaflor®] HAHE ZH5-of o3t 2HA % 2l
W HUS B o Ay 3 s 5
g A% BV Rastl, B AN E A
“2021'd RIFSEAE Frarsto] T7HAU}9¥ H]Sg P e
548 74 F59 43 dolH B o g3t a4
B7he A9 A kg AFHF HolHE ol &5t on
A 43 3]-8-F(Acceptable Daily Intake, ADI)2 52253
A #2024-55 “3oko] ol ol A H 5] 22023, 10)"L
23 THRDA, 2024). dd A3 34 (Estimated Daily

Intake, EDI) % ¥J314] B 7} X3 (Hazard Index, HI)&= o} 9
218 o]- &5l AEBFATHS, 6).

(5) EDI (mg/kgbw-day)
=A% kg T L 75 A (g/kgbw-day)xg k<]
AT (mg/kg)-100
(6)HI
_ EDI(mg/kgbw-day)
ADI (mg/kgbw-day)

%
i3
oy
ol

=
=% 9 flonicamid®} sulfoxaflor & ZFz}o] tAE-S ELAISH
matrix matched 7354129 27 #|4>(1?)%= Table 22} o] 0.0025
pg/mLo A 0.25 ug/mL¥ 9o A 0.99 o] 3oz AA4d<
glolé}lath. Flonicamid?} TFNA 2 TENGE| =7/l<50 &
34282 0.01 mgkg 2 0.1 mg/kg 420 A 73.9~113.2%=
UERR 0.1, sulfoxaflor, X11721061 9 X117194742] 3482
0.01 mg/kg 2 0.1 mg/kg 4250l A 85.2~113.1%S Fepich.
AR A AF, B E BA9] 3|480] 77.9~113.4%
MR A% 5 AT A0E FAHY. f4go
WO A5 W 20% o] o nl, 52 AFHIA H2024-
STORRA ARY Ve 9 R FAY A7
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Table 2. Method validation of the pesticides in Aruncus dioicus var: aethusifolius (linearity of calibration curves, recovery, storage stability)

- Calibration equation Fortification Recovery (%) cv?
Pesticide (" =ax" + b) r2 level %)
Y (mg/Kg) 1 2 3 °
_ 0.01 75.0 76.6 81.5 44
= +
Flonicamid y=275,033.7711x 0.9921
2,031.2632 0.1 76.0 76.7 80.5 3.1
_ B 0.01 111.6 109.2 104.4 34
TFNA y = 14,478,956.7304x 09973
43,573.7438 0.1 84.6 73.9 81.5 6.9
_ 0.01 107.0 919 100.4 7.6
TFNG y=1,051,878.4558x + 0.9914
223.0095 0.1 1132 99.4 92.3 10.5
_ B 0.01 109.7 108 1052 2.1
Sulfoxaflor y =2,228,508.6659x 0.9994
4,132.8313 0.1 106.9 107 97 55
_ 0.01 939 86.0 872 48
= +
X11721061 y =963,369.5317x 0.9988
2,794.7092 0.1 1127 113.1 106.5 33
_ 0.01 100.1 86.1 852 9.2
= +
X11719474 y =6,429,089.0915x 0.9985
1,500.3791 0.1 103.6 107.8 823 14.0
“Peak area
¥ Residual amount (ng)
9 Coefficient of variation
=313} A THRDA, 2024)(Table 2). 450
400 ¢

y =3.2217e 020

=450} S flonicamid ¥ sulfoxaflor?| 2tz 4 _ R?=0.9889
w750k 5 flonicamid$} sulfoxaflor] =i 27 3]& § 30 Hal-lfe: 340 days
71E(MRL)S A Eo19lA] ¢hon, 4704 flonicamide] ¢
73871 10 mg/kg, okAutetA Ao A sulfoxaflorf] £ 2'(30
2751871 0.3 mekg 0.2 114 50| SITHMEDS, 2023), i
Flonicamid®| & WHFe 25 FAMNE GU 2 219 & 050
A 2] ol A Hat 4.08 mgkg 2 0.05 mg/kg, sulfoxaflor®] 7-%- -
10.90 mg/kg Z 0.04 mg/kg o2 deFo] o W sulfoxaflor 0 5 Dt et @) B
(7%)9] #F%Fo] flonicamid (10%)2t} && 27 (A) Flonicamid
AME HSith(Table 4). 7 3F3HE9] log P Zfo] = <l
(flonicamid: 0.7, sulfoxaflor: 2.2) log P7} A& o2 =& 40
sulfoxaflor7} F=7]40e] BEH cuticle Zo| LA 02 i
5215 of flonicamido] ¥]3] B HFFS Holk o L y= 14 08de et
BHeHEIc) Feminder et ol 2017), 5k A7) 5wk 0§ Haltie 246 iy
gol 5 9% 9lo], HBAYZ A £ Bl Fel  §
ofsf 2 T o= AA Wl 7570 $HH(Fig. 2) (Tiryaki and E 15
Temur, 2010). ¢ 100
A Fore] Bf Aol A A& W7 E vl g A 050
A A gl 2,979, A A E B 47.90D o] $laL, 000
sulfoxaflor®] 79, x| s B2 2e] 3309, AR T e
B23F9 107042 & A g4 =751t 5 flonicamid ¥ (B) Sulfoxaflor

sulfoxaflor®] ¥H7k71¢1 3.409 W 2.46% 3} po|7F v A&
—u f( N '4 H ] i = = i EJ’.} ]— ] ]_ L} = Fig. 1 Dissipation pattern of flonicamid (A), sulfoxaflor (B) sprayed
gFols} 4= Q1 TH(Table 3, Fig. 1). Flonicamid®] 73-%-, =& A1l onto Aruncus dioicus var. acthusifolius.
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Table 3. Half-life of the pesticides in Aruncus dioicus var: aethusifolius and linearity of dissipation equation

Pesticid Dissipation equation 2 Half-life
estieide (y" = ae-bx, x = half-life) (day)
Flonicamid y=3.2217¢"™ 0.9889 3.40
Sulfoxaflor y =14.084¢ ™ 0.9690 2.46

“Residual concentration of pesticide at time

Table 4. Residual characteristics of pesticides
(A) Flonicamid, TFNA and TENG

Pesticides Flonicamid (mg/kg)

Replicate 1 2 3 Mean CV*? (%)
30-21 0.01 0.01 0.01 0.01 7.3
21-14 0.13 0.14 0.13 0.13 2.1

14-7 0.43 0.47 0.44 0.45 4.87
7-0 431 3.86 3.64 3.94 8.7

Pesticides TFNA (mg/kg)

Replicate 1 2 3 Mean CV? (%)
30-21 0.02 0.02 0.03 0.02 5.9
21-14 0.01 0.01 0.01 0.01 2.7

14-7 0.03 0.03 0.03 0.03 53
7-0 0.03 0.03 0.03 0.03 0.5

Pesticides TFNG (mg/kg)

Replicate 1 2 3 Mean CV (%)
30-21 0.01 0.02 0.01 0.01 7.6
21-14 0.04 0.04 0.04 0.04 2.7

14-7 0.07 0.07 0.07 0.07 2.6
7-0 0.11 0.09 0.10 0.10 7.3

Y Coefficient of variation

(B) Sulfoxaflor, X11721061 and X11719474

Pesticides Sulfoxaflor (mg/kg)

Replicate 1 2 3 Mean CV (%)
30-21 0.01 0.01 0.01 0.01 1.2
21-14 0.18 0.18 0.18 0.18 22

14-7 337 3.17 3.26 3.27 3.1
7-0 10.74 10.56 11.13 10.81 2.7

Pesticides X11721061 (mg/kg)

Replicate 1 2 3 Mean CV (%)
30-21 N/D N/D N/D - -
21-14 N/D N/D N/D - -

14-7 0.06 0.05 0.05 0.05 3.8
7-0 0.03 0.04 0.03 0.03 8.7

Pesticides X11719474 (mg/kg)

Replicate 1 2 3 Mean CV (%)
30-21 0.04 0.04 0.04 0.04 0.6
21-14 0.01 0.01 0.01 0.01 5.7

14-7 0.04 0.04 0.04 0.04 3.1
7-0 0.04 0.04 0.04 0.04 2.2

? Coefficient of variation
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R R s xepdlel Bl ol S Rl P M| Pl WA i |

A 9k 2 2ol 7L qlo] o= A=) SA(RH
T/ 2ol whE woFY] & w2 H AEAU Se) 2 A
2(2EFE D A=A 0] G mzl Aes
THHETH(Chen et al.,, 2022; Jung et al., 2016; Wang et al. 2018).
Sulfoxaflor®] 7% =X A ul B 2Z2] Hi7l7]9} v]<s313 o

AR Bz e o] vhg 7| 7h x| A Efof Blsf o 3l

ol A AL AT 4 Uk o] A¥p= A A 544
2 AR Al Al E 717H(3/19%8-4/189) ¢ 921 9
-2 Qlef FHO| FoF Aol Aage] HaH Aow
wRorEthFig. 2). o] 22 AE T3l A=) AR A/
A A oA R A 5 B A acle] 2A Agste AE
sHoldt 4= Q2T Tiryaki et al., 2010). AR EIA] 74-$-
ofo] FZefet Brsto] AVdAuA] FAEE AA T4
flonicamid®] WH4F7]7F ZrobAl = 21 gl s ek (F-At
479 < FApck 35%, 63.7Y < FAck 75%, 66.0Y). 015 &
glo] Fore] Fafloll FaFe L, AVAARA] A A ulol| H]S
HI_,] AR v && Zo:] L:g} 1:1]-71—7]7} 221017\]% o
ZehE th(Jung et al., 2016).

W::ﬂoﬂ—moﬂ

flalid 7t

Flonicamid®} sulfoxaflor®] 9 H &L= 717} 0.025
mg/kg b.w./day, 0.05 mg/kg-b.w./day= 4% o] ITHMFDS,
2023). Flonicamid®} sulfoxaflor®] Z| o #HqaF-2 oA AL &
FY 85t A 2] Lol A 4.47 mg/kg E 11.21 mg/kg©] $1th(Table

Table 5. Total residual characteristics of flonicamid and sulfoxaflor

5). Ul AA F5 AHAY 99 A EFL o] A HeF U A
A5l tigt Bt o' 2420 HIE 43t 23, flonicamid=
0.40, 0.12, sulfoxaflor= 0.53, 0.16=(Table 6), HI7} 10]35}0]7]
o 2o fJsidol @ Tekd 4= ¢lth(Environmental
Protection Agency, 2005). 3| A= FAA L FY 3
Aot flaid BF Aol AA wAeE W A3
AUE] (FAIAE 57,14, 21Y HIHE 71207 T Esfof
Sk 7 Slagel B ALbelogl AA) B8 HAIAY
0TS YALOR T el el HIS Ak 23,
AP 579 9l 144 7\131—?01]/4 flonicamid2] 7% 0.052
9 0.017, sulfoxaflor®] 7% 0.158 2 0.009°] 31

£ 50 2% ke S S20] HeHb 7).
Flonicamid®] 74-$ AL 3 79 o|& sulfoxaflor®] 739 AHx &
149 o] A 2|t A HIZ}F 0.10]8}2 =750t A5 Al &oF
e Qo] mif- 22 A IS 4= 91l o o] = Fdf
E=7<uto] th3t flonicamid 2 sulfoxaflor®] SHAANE-7]%
379 A 23| A 2L} =8 14U A 23] A 2 & A|Qtgi
Aok A A A o AHSS 9

o]:o ml

flo

]-T_

E 0:‘:[’— 7:]‘1’1-1__ v o 1 = 6;}
FANE7IE Y W71 o) T xA e 248 4
ek

Pesticides Flonicamid” (mg/kg)

Replicate 1 2 3 Mean CV? (%)
30-21 0.05 0.05 0.05 0.05 3.1
21-14 0.19 0.20 0.19 0.19 2.2

14-7 0.53 0.58 0.55 0.56 39
7-0 4.47 4.00 3.78 4.08 8.6

Pesticides Sulfoxaflor” (mg/kg)

Replicate 1 2 3 Mean CV? (%)
30-21 0.04 0.04 0.04 0.04 0.5
21-14 0.19 0.19 0.19 0.19 23

14-7 3.49 3.28 337 3.38 3.1
7-0 10.82 10.65 11.21 10.90 2.7

“Total amount of flonicamid = amount of flonicamid + (TFNAx1.20") + (TENGx0.92")

" Total amount of sulfoxaflor = amount of sulfoxaflor + (X11721061x1.45") + (X11719474x0.93%)

“ Coefficient of variation

“Molecular weight of flonicamid (229.2)/molecular weight of TFNA (191.1)
?Molecular weight of flonicamid (229.2)/molecular weight of TFNG (248.2)

"Molecular weight of sulfoxaflor (277.3)/molecular weight of X11721061 (191.1)
“Molecular weight of sulfoxaflor (277.3)/molecular weight of X11719474 (295.3)
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Fig. 2 Average daily temperature and precipitation during the pesticide application (Yeongwol-gun Gangwon-do, 2022.3.19-2022.4.18).

Table 6. Hazard index of treatment group 7-0

Hazard index (Exposure Scenarios)

Pesticide
p99” Average
Flonicamid 0.40 0.12
Sulfoxaflor 0.16
99th percentile of the distribution of intake amounts
Table 7. Hazard index of pesticides for different treatment groups
Treatment
Pesticide
30-21 21-14 14-7 7-0
Flonicamid 0.005 0.017 0.052 0.404
Sulfoxaflor 0.002 0.009 0.158 0.527
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O|FE, 8918, RXI2, ?_filﬁ, olx|=*

A=t AL akstolh Alei ek

2 9 O A 71 U0 5L U ke e Aol QT ol 4 2100, ol el A5 SR ZMRUE 445k

s/t fonicamide} sulfoaflor Aelah 45 54 v v 0 HOH** H712 AABGTE, T 5 OR) ARFE 212} 005408 mg
kg, 0.04~10.90 mgkg Q& BHolE] g0, HH7k7]= 3402 @ 24622 EIE At} 9Ja)Ao] 714 =2 AlLke] 995 AlEF) 2 B 7st A} Hazard
index (HI) G- 717} 040, 0,532 913l o] WATh(HI <1), AA] 52181 ) A/ ILe] .8 efsto] oFf| A3 37, 14,219 o] F H2| 78 thitow
9184 Vet A7), 7, 149) o] & H2| o)A 42 holo] ] ok iz SlaAo] 0101812 Wol Al 28 Bhelal itk flonicamid, sulfoxaflor HI = 0052,
0.009).

A#OI0| =71}, flonicamid, sulfoxaflor, 2754, 1A 7}
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