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Residue Characteristics of Chlorantraniliprole WG in Angelica Leaves and
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Abstract Residue dissipation characteristics of chlorantraniliprole, a diamide insecticide, were assessed and pre—

harvest residue limits (PHRLs) were determined to enhance food safety during the harvest process of Angelica leaves.

Three different Angelica cultivation fields (Greenhouses) were selected, and study samples were collected nine times at
intervals of 0, 1, 2, 3, 5, 7, 10, 14, and 21 days after treatment (DAT). Samples were prepared by the QuEChERS EN-
15662 method, and HPLC—MS/MS was used to conduct pesticide analysis. The method limit of quantitation (MLOQ) was
determined to be 0.01 mg/kg, and recovery range at four levels was 92.3-99.0%. Pesticide residue levels decreased over
time, ranging from 22.0 to 3.02 mg/kg in Field 1, 14.7 to 0.61 mg/kg in Field 2, and 22.6 to 3.05 mg/kg in Field 3. For
each field, the calculated rate constants (k) ranged from 0.1000 to 0.1397, resulting in half-lives of 5.0 to 6.9 days. The
statistical significance of the rate constants was confirmed, supporting the reliability of the proposed PHRL. Based on the
most conservative estimate of k (i), the PHRL for Field 3 (8.66 mg/kg at 10 days before harvest; DBH) was proposed.

Key words: Chlorantraniliprole, Angelica leaves, water dispersible granule, Half-life, Pre—harvest residue limit (PHRL),
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AFeg7eE 21}t ‘:’%H& B AL
E91917] B §=42tEcH(Ministry of Government
Legislation, 2023). o= AJAkAtol|A] o> 2 AA|H £A=
ZolL 4= it} o] EA AL njdo) HA|slA} HAFEOl
AAFA O] A58 7F 2 AA A EoF ALEEES. B s}l
W] 9 AAARE AES T AN Re e

AT % gk AEOFEQHAA WA|(42024-43,

2024.1.24.)0] w2 sAHEo]| AAH PHRLS 1,269717}

om o= FEHAY FE|7|Ed 12,422719] 5F MRL

gH] 10.2% 302 A3 HE=23F AAolt) oo u}
=i

$AREO] SRR AR RAT 2 AE e} RO

H 3T
iﬂgﬂr s8I0l AAH e HE olgol &2
SRS o2 PHRLS AAT Bavt Qlck
AT w2 A adef WY Bt 7)osts
FgA=of Aol wid 7}6}3 Rew, 53] A9
A

109] FEol| sligshs T+ AHAAu Z-E2A] (Korean
Statistical Information Service (KOSIS) 2024) 525 =oF
4=2] AR 2ls) MRLE 23h= 7243 =7t 5718}

2tHJeong et al., 2017) 7 4= =4 ohin g
FF T Uz ARAE xR AR Tl‘s”]' o] 159
FoF A 7hs/del 3101 ofo] FAIA HREA, w7l 2

Table. 1 Physicochemical properties of chlorantraniliprole (Turner, 2021)
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Atal7o Agkst AEo|th(Kim et al.,
2024).

Chlorantraniliprole (3-bromo-4’-chloro-1-(3-chloro-2-
pyridyl)-2’-methyl-6"-(methylcarbamoyl)- 1 H-pyrazole-
5-carboxanilide)= diamide# Ar%A|(Table 1)=
NAREAHAN 245 ol 20] W 2A5HE goloperl
TEAL} Aghete] gt I 5 FUtks 2871

7FA W (Lahm et al., 2005; Du and Fu, 2023), |2
Q8 SNl 2o s 9 Jle sl
Fatd oz 2h83ltHLee et al., 2013) A O] oFE P A o
a2y, 2T 5u7 2AY w3y & grEA g =
BARE 2 2 gF(Q)o] 8L 695 AA|FIo] woF i
o) Al gAe HojeH, o5 sjAst] el &3t A7)
AR 2hREo] MRLE 2is}A| ghes AAReA o 412
o874 A7 2 asitt

2 AFY] FAL2 At (dngelica acutiloba Kitagawa)
QoA chlorantraniliprole®] #H7 EAS 4811, QHAsH
FAE AARE 9o AAtg A A735 8715 (PHRL)S
st Aolth. ol fldl HPLC-MS/MS 717184 4
QuEChERS HAey& &§ato] A
& A F R
BQla}

= &
woko] Zha HES Beleta, o] uigo g e uiz|e
AbEekih AFE w2 5o IRsE7E aHS Yl

Chlorantraniliprole

CHs I
>4
HN N
o
o Cl
Structure Cl Q
N N
N\
CH3
Br
TUPAC name 3-bromo-4'-chloro- 1-(3-chloro-2-pyridyl)-2"-methyl-6'-(methylcarbamoy!)- 1 H-pyrazole-5-carboxanilide
Chemical formula CisH14BrCpN;O;
LogP 2.76 (pH 7)
Vapor 6.3 X 10° mPaat20C
pressure 2.11 X 10* mPaat25C
Molecular
weight 483.15 g/mol
In water 1.0 mg/L (pH 4-9, 20-25C)
Solubility In acetone 3.4, acetonitrile 0.71, dichloromethane 2.48, DMF 124, ethyl acetate 1.14, methanol 1.71, octanol 0.386,

hexane <0.001 (all in g/L, 20-25C)
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IS thoket SAVIME vige g fo4 AAsct
Aoz E3t AlHA H7e]87]=(Maximum Residue
Limit; MRL)S %3514 & EE PHRL 7|%<& Aoksl=
AL BRE s,

Mz HEE

AlHUA| 2 Al2F

Chlorantraniliprole #5523 (£% 96.3%)2} ammonium
formate (10 M)+&= Sigma-Aldrich (St. Louis, MO, USA)o{|A|
9519 01, HPLCH acetonitrile> Duksan Pure Chemical
(Seoul, Korea)o|A F+43}ith. Formic acid (99.0%) 9
LC-MS+H methanol Thermo Fisher Scientific (Waltham,
MA, USA)oA £33kt LC-MSH water+= Merck
(Darmstadt, Germany)ol|A F-138}%1tt. QUEChERS
extraction EN 15662 pouch (Magnesium sulfate; MgSO; 4
g, sodium chloride; NaCl 1 g, trisodium citrate dihydrate,
Najscitrate - 2H>O disodium hydrogencitrate sesquihydrate;,
Na,Hcitrate - 1.5H,0) ¥ dispersive SPE (dSPE) Part
No. 5982-5021 (PSA 25 mg, MgSO; 150 mg)+= Agilent
Technologies (Santa Clara, CA, USA)o|A] +J3}F3AL). &2F
A& LEFFOF 5% YA3HA] WG (Farmhannong, Seoul,
Korea)E AME-314IT

YA
A2l Apolof whE AFE wlusty] fs =42

=
AFA(EH 2), THEE AHA(ES 3)o|det. 24 7h
Au A Agle 2 1 &gt £ 2+ 624 kmo|9l 1L
2% 29 2% 3 (HEE)S 136.2 kmo|qlrh. 24
AgPFE vkEY 10 m22 AAsgon, HoF Az
Al et FAEt g R LS Al 2FA B

FUst 259 A3 (Angelica acutiloba Kitagawa)E
247} 202349 39 14A(2F 1),
2, 38 15UEE 3)olck, 5o AEE
71% A AZ7](MSB1500Li, Maruyama,
Tokyo, Japan)E AR&-8}GIaL oFA] A 9 =312 49 9
5o zlastoiet. Alsoh ARSIzl wheh 20008K
SiAjefo] 1790 0% 23] A4 Aelec). AT B
0.14-0.15 L/m’0|Qlc}. upx|ah Az d@Bel o (A A2
20 ), 1,2, 3,5, 7, 10, 14 9 219 A3} ¥ A%
3719 f-5 7Fed AN AIEE 1 kg ol A3t

AR
S

(B

fol

FHon

ice boxo] Hot HAUR o|F3Th. AlRE Efolofo] A9}
_]

A=z
A ARt - 24 7] 20T ollA e RS-

IHEEE BEEEM(matrix—matched standard)2| H|Z

Chlorantraniliprole £F&E49] £=5 1835} 10.38
mgd Aee AT F 10 mL FoEeaL] Y1
acetonitrile w=a 7k A9 1000 mg/Le FFHALS
A| 23}ttt ©]& acetonitrileS ARE3F] 400, 10, 1, 0.5,
0.25, 0.1, 0.05, 0.025, 0.01, 0.005 mg/L%| EFgHo]
HEE A2 v, 25 GRS T FAE g A=Y
AAE & 225 111 (v/v) B]E&Z 49] 0.25, 0.125, 0.05,
0.025, 0.0125, 0.005, 0.0025 mg/Le] w2 a7y
R4S AZeT

LC-MS/MS 7|7|=A

Eof 42 AT AA A2vEIHZ(HPLC)S!
Nexera liquid chromatograph (Shimadzu, Kyoto, Japan)o]|
H AR A 7] (tandem mass spectrometer; MS/MS)2l
LCMS-8040 triple quadrupole mass spectrometer
(Shimadzu)& AZsto] F3Yogie}. A=ntE TS F3t
E72 E2+= Kinetex PS C18 ZH (2.6 pm, 3x100 mm;
Phenomenex, Torrance, CA, USA)S ARE-dlo] =3)5}%ic).
0]'zA A= 0.1% formic acid ¥ 5 mM ammonium formate”}
3o = waterS AMESFYL, o] 54 BE 0.1% formic acid ¥
5 mM ammonium formate”} 3% methanolS ARE-8}SIT]
ol 54 Boll thet Ftull(gradient) 2712 thet ok
27] % B (v/v)= 02571 30%0]9)2H, 0]3 0.357F 60%=
ASAZ] TS 5557 98%2 A5Al7|H EAEE S of2
37 & 29 W EveEs AASHI vHAT e 018
e 98%01A 30%2 BHE & F7F AR 24
9t A™ U o] Bae W] el 3.987F S8 S
w4 AZEE 132013k 2Y of 2R 40T

offt

o
o
of

<
o] 5ArS] $4:2 0.2 mL/min, 123 FY%(injection
volume)2 5 uLo] itk

|

AFEA719] 717] 2702 th5a} 2t o 2(ion source)
W heat block ¥ desolvation line (DL)9] &%=+ Z}Z} 250
2 400 €L, draying gas®} nebulizing gas®| 442 2z}
15 ¢} 3 L/minZg AA3} T} Collision-induced dissociation
(CID) 7FARE 99.999% 49| argond AFE8FGITEH
o] 23} WAL ¢F=F9] HAREFo]- 23 positive electrospray
ionization; ESI+)E &5ttt t5Hk-T Y Bl 3 (multiple
reaction monitoring; MRM)& 53t chlorantraniliprole
EA420 o2} 2t} HA full scan £A4S E9f o AEL



Y 5

ATto] & (precursor ion)o] 2T o] A3d}H](mass to charge
ratio; m/z)E& 13t & CID 7}AE 0|83t o] 7Y (ion
fragmentatlon)g E3)| Alqto]2-9] AAol-2(product ion)ES
stsitt. ofel 7o Aol & A (selectivity)
7:PE(serlsltlwty)ﬂ =2 ol T e KAt 7tz
A eFol & (quantifier ion)T} Aol (qualifier ion) 2=

A3

_40_|4 >{'E

A2 X2

opE G AR 10 g& 50-mL YR FH| 4o &
acetonitrile 10 mLE 37}5F¢] Geno/Grinder (1600 Mini-G,
SPEX SamplePrep, Metuchen, NJ, USA)E ARE-51¢] 1,300
rpmof A 287 =513t o] F MgS0. 4 g, NaCl 1
g, Nascitrate - 2H,O, Na,Hcitrate - 1.5H,O& g1 1,300
pmoj Al 157F 183t & 91415.2]7](1248, Labogene, Seoul,
Korea)S AME3Ho] 3,500 rpmof A 5E7F YA Ee]5lo]
2Hfstth A5 1 mLE F3to| primary secondary
amine (PSA) 25 mg ¥ MgSO, 150 mg©] E3HH dispersive-
solid phase extraction (d-SPE) FHo| Yy 187} 4oj&
% ufo]m3 2 UM E 7] (M15R, Hanil Scientific, Gimpo,
Korea)o] 13,000 rpm o2 5571 Y4253 A5 0.3

= acetonitrile 0.3 mL2} &35o] njAE &St & HPLC-
MS/MSeof 5 uL 3} A|& % chlorantraniliproles
BRI,

EA ] EAHAF ATFSHA (method limit of quantitation;
ZgNo A% o] 10| = H|E(signal to
noise ratio; S/N)o] 10 oJAto] H= A =x 2 AR5}
0.0025-0.25 mg/L H9]ollA 2] HeFAil ol 244 (linearity)2
133 AZA Y AAAS(correlation coefficient; )=
wostlch EAHY A/ Ue F7kE f6 daed
Ade agsioih. mhafgt g 10 gofl 1 2 10 mg/L
280 0.1 mLE A7ktol AR o) 557} 22 001 9
1 mg/kgo] HEF 3 & 47| AAHLr FoFs
otaL oA R gsto] BASE th 3]SI
A H9E 20t AR HEk 314 Al A
Z317] 98l A= 10 gofl 200 mg/L ¥ 0.2 mL 2
1000 mg/L #5891 025 mLE d7lslod Al Y %71 4
2 25 mg/kgo] H=E ok F, HAP|slo] 9 FEES T
FAg Al 55 Y acetonitrilex} Eato] nf 2 H A
oS- 38 AFESFSItHn=3). Chlorantraniliprole®] A%}
e B7FsH] S8l 1 mg/kg P2 E APH AlRE

d
il

Ol:u
¢

o My
ot

Chlorantraniliprole At~ 2]

ag

-20 CoflA 16¥ &

292 AH g RS AR, BE 3 1@%
7} =9 3dbE =85kt Matrix effect— UHX‘EXJ

A9 slopet &1 HEEHO] Aol
gom T ZHME, %)< olefo] 44

ME( 0):

(Slope of matrix matched standard calibration)
( (Slope of solvent standard calibration)

—1)x100 (1)

Pa

tg 8izt7| A& 2 PHRL 4% 2 7| HIQt

PHRL A& fJalf A0 oEebd A 9] 7ho|=eelo] whet
A5t HKim et al., 2024). 7]% 3Hg 9 o|o} HAE Al
U9 HHE Fig 19 BAEQ} 2l WA APz 9 Adxpd
chlorantraniliprole®] B+ 2732 3] AWA Al (y=ac™) 02
UERH AL o] 5 BH17] 4=4] () th-8-3H3iet.

r

¢

C.=Ce™ (2)
A7IA & ARY, G AIZE ol A9 AR, Cpr 27155, k:
Aot
Mg k25Y A5 7] )€ o9 4 3)&
shg-ato] JLakoich
tp = % (3)

Al 24 =8 £4 (2)9 F94E 95% AlF
Lo A HZ7] el F-testE AAERg o, o] uf AL
AAZS Snedecor®] F-EEE AL} AfEs &1

T Aot oY M) AFEE ARSI S HAS
b (Had4)o FA8S 95% 412 +2olA HEs7]
8] T-test AT o}7]4 AHES 94 W40
=S ARSI BAAIGY] 95% AlE s AR
sl S AASY FEeaet T-#22 AAG S AHESET
o|R2RE E2H AlF 2 aAEY SRR (hmin) S

Ak o ARgEIgiet

FoF 525]-8-7])%(maximum residue limit; MRL), 7H&
2 olE BA et kin D T U A YA days

before harvest; DBH)S AFE-5lo] =41 (4)&
PHRL 31 5}t

o) Aol

PHRL = MRL X ¢ """
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Step 1

Verification of
Pesticide Residue Concentrations
by Date

) 4

Step 2

Plotting Pesticide
Dissipation Curve Over Time

BN

¥

Step 3

Validation of Significance
for Regression Equation
at the 95% Confidence Level

\ 4

]

Step 4

Validation of Significance
for Regression Coefficient
at the 95% Confidence Level

p

4

-

\

]

Step 5

Calculation
of the 95% Confidence Interval (CI)
for the Regression Coefficient

Vd

_4

b

A4

Step 6
Determining the
Minimum Regression Coefficient
(Dissipation rate Constant)

¥

Step 7

]

Calculation of
Daily PHRL for Individual Fields

L and the Integrated
l Step 8

Selection of Fields
According to the Principles
of the PHRL Proposal Field

¥

Step 9

Proposal of PHRL

Regression Equation: y=ae™
Regression Coefficient: b

- Conducting the F-test, if F value > Fy_yp. 9505 is satisfied,
regression equation is significant at the 95% confidence level.
. Variance of independent variable
* Variance of exogeneous variable
- Fan, ar; 950 * According to Snedecor’s F-distribution
*df1: Degrees of freedom for the independent variable=1
df2: Degrees of freedom for the exogencous variable=Sample size-2

- F value

- Conducting the T-test, if t value > t.;; y 25, is satisfied,

regression coefficient is significant at the 95% confidence level,
b > /55t

s

- t value:
*s: Sample standard deviation of the b
S8t: Total sum of squares

- tiar, 0.025)* According to Student’s t-distribution
*df: Degrees of freedom of exogeneous variable=Sample size-2

95% Cl=b=* SE X s 0.025)
*SE (Sm): Standard crror ol the b

Dissipation rate constant =b- SE Xt 05

| PHRL=MRL. X e(l]issipation rate constant X Pre-harvest date)

The Principles of the PHRL Proposal Field

20%=: Select the field with highest dissipation rate constant
20-60%: Select the integrate of three fields

60-80%: Sclect the field with lowest dissipation rate constant
80%<:The PHRL setting was postponed

Fig. 1 Procedure for determining pre-harvest residue limit (PHRL) in crops (Kim et al., 2024).
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38 gl A1 4 9 25 mg/kg Y] FEOA 949 2
92.3% (RSD 0.5-5.7%)& g o] %% AJRoJAE
AlEg Qe ATE Al BoFonh A% Py (16%)
el 23 1 mg/kg oA 98.8%2 ¥odt I
IS Hojgo] G AlRQ] A7|7F A% Fole EAHo]
Ao A gH 4= 9SS YISt

Oﬁ}i oxl

oE
o
=

o o Y T off

i

o O

O o
38
S

"

0x
0
=
s
il
]
pal
3
el
0o
d

= 197

+ 38 C (A 1; AH), 19.1 + 42 T (& 2; A=), 17.5
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+ 0.04 mg/kg2 At 2% 20]4= 0 DAT 14.71
0.71 mg/kgolA 1.35 + 0.04 mg/kg (14 DAT), 0.61
0.01 mg/kg (21 DAT)E 7Haslalth. T4 304 9AF
743Fo] UERLY, 0 DAT 22.59 + 0.76 mg/kgol A 3.54 +
0.35 mg/kg (14 DAT), 3.05 + 0.18 mg/kg (21 DAT)Z
sl 2 13 1 AhRae] dabd Baxle diie
27 13 29 2hRaF W Ulofl stk Aol 9
chlorantraniliprole®] %7] ZH#-S MRL (4 mg/kg)>
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AYE Ao woEh AR 27 20]4 9 FH7F ohE
ZET 27] Y5527 Wet 0 DATOIA 7HAl 2717} ¢
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Table. 2 Multiple reaction monitoring (MRM) conditions and retention time (tr) for chlorantraniliprole
MRM transition
. Monoisotopic Tonization - -
Pesticide tr Precursor ion > Product ion (CE, V)
mass type
Quantifier Qualifier
Chlorantraniliprole 4.86 481.0 [M+H]" 484.0>453.2 (-16) 484.0>286.1 (-13)

Table. 3 Validation of the chlorantraniliprole analytical method in Angelica Leaves

MLOQ i Recovery (RSD) (%)
(mg/kg) ' N
0.01 mg/kg 0.1 mg/kg 4 mg/kg 25 mg/kg 1 mg/kg (stability, 16 d)
0.01 0.9999 94.5 (4.1) 99.0 (2.2) 94.9 (0.5) 92.3(5.7) 98.8 (5.0)
Table. 4 Residue levels of chlorantraniliprole in Angelica leaves in three different fields over days after treatment (DAT)
DAT Field 1 (Sancheong) Field 2 (Jeonju) Field 3 (Jecheon) Field 1-3
Trial I Trial2  Trial3 Mean+sd” Triall Trial2 Trial3 Mean+sd Trial ]  Trial2 Trial3  Mean+sd Mean + sd
0 21.9 223 21.8 22.0+03 14.2 15.5 14.4 14.7+0.7 22.0 234 224 22.6+0.8 19.76 +3.84
1 16.3 17.5 15.5 164+1.0 8.1 8.4 8.1 82+0.2 17.4 16.9 17.8 174+£0.5 14.01 £4.41
2 15.5 16.5 153 15.7+0.7 7.2 7.0 7.4 72+02 16.6 15.9 16.5 16.3+04 13.09 +4.44
3 13.6 14.0 14.0 13.9+0.2 6.6 6.5 6.2 6.4+0.2 16.3 16.0 16.0 16.1£0.2 12.13+4.40
5 12.4 13.0 12.8 12.7+£03 5.0 4.9 5.0 49+0.0 15.0 14.9 15.0 149+0.1 10.88 +4.55
7 8.7 9.2 10.0 9.3+0.7 32 32 34 33+0.1 11.1 11.4 12.0 11.5+0.5 8.03+3.71
10 7.5 73 8.1 7.6+0.4 2.7 2.8 2.6 2.7+0.1 9.3 8.9 8.9 9.0+£0.2 6.46 +2.87
14 3.0 3.0 3.1 3.0+0.1 13 14 1.4 1.4+0.0 3.8 3.6 3.1 35+03 2.64+1.00
21 1.0 1.1 1.1 1.1£0.0 0.6 0.6 0.6 0.6 0.0 2.8 32 3.1 3.0+0.2 1.58+1.12
? Standard deviation.

1000 Z¥7F 9.77-11.02 mg/kg 1 15.82-17.60 mg/kgoi =2

- RS B oY (Kim et al., 2024), chlorantraniliprole
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Fig. 2 Weight variation of Angelica leaves measured in days after treat-
ment.
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Table. 5 Pesticide degradation rates, half-lives, and statistical parameters in Angelica leaves
. . Rate Half-life Confidence interval
Location Ist-order equation constant (k) tin F-value Fo,s:05%) T-value Tis, 0.025) for k Konin
Field I C, = 22.2958¢""™ 0.1376 5.0 288.4197 55914 16.9829 2.3646 0.1376+0.0192  0.1184
(Sancheong)
Field 2 _ 0.1397¢
. C, = 10.3581¢ 0.1397 5.0 269.6347 5.5914 16.4206 2.3646 0.1397 £ 0.0201 0.1196
(Jeonju)
Field 3 C, = 21.3974¢""™ 0.1000 6.9 108.3893 55914 10.4110 2.3646 0.1000 +0.0227  0.0773
(Jecheon)
Field 1-3 - L0.11861
R C, = 17.8255¢ 0.1186 5.8 271.4401 5.5914 16.4754 2.3646 0.1186 £0.0170 0.1015
integrated
@) »5 (b) 43
© 21.99 16 ;
= -0.1376x 14.71 = -0.1397x
o 20 1 y=22.2958¢ x ” 14 y=10.3581¢ &
£ } §1575 € 12
EI5 o 1274 r?=0.9642 g 4o r?=0.8866
E 1386 E 8 N
s 10 ~ 8931 g 6 * L) 4.95
b= & 7.63 z 6.42 .
g 5 z 4 o 274
329 = 1.35
30 o z . » — l
0 0
0 5 10 15 20 0 5 10 15 20
Day after treatment (d) Day after treatment (d)
(©) 25 ) 55
¢ 2259
20 17.38 Y= 21.39746'0'100'1‘ 20 e 19.76 Y= 17.82556'0'"8M
] 16.33 ] s
Z L : 14.95 =
Tis s r?=0.9537 LR i r?=0.9595
3 s e, 1088
Z 10 e 25 1213 2
E ®9.02 E i G
= . % _® 646
£ s e 3.05 £ 5 -
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Fig. 3 Dissipation curves of chlorantraniliprole residue in fields of Angelica leaves over days after treatment (DAT): (a) Field 1 (Sancheong), (b) Field 2

(Jeonju), (c) Field 3 (Jecheon), (d) Integration of Fields 1-3.
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Table. 6 Chlorantraniliprole pre-harvest residue limit (PHRL) on Angelica leaves based on days before harvest (DBH)

. Minimum rate PHRL (DBH) Proposed representative
Location b)
constant (kmin) 10 9 8 7 6 4 3 2 1 0 PHRL
Field 1 2
0.1184 13.07 11.61 1031 9.16 814 723 642 571 507 450 4.00
(Sancheong)
Fleld.2 0.1196 1323 1174 1041 924 820 727 645 573 508 451  4.00"
(Jeonju)
Field 3 a) b)
0.0773 8.66 802 742 687 636 589 545 504 4.67 432 4.00 Proposed
(Jecheon)
'F1e1d -3 0.1015 11.04 998 901 814 736 665 600 542 490 443 400"
integrated

» Maximum residue limit (MRL); 4 mg/kg.

b Residue at PHI (14 DAT) was 66.0% of MRL (Table 4), applying criterion 3) 60-80%: lowest k package.

U 717F tha 71 Ao & ROltHLim et al., 2011; Kim et
al., 2013; Chang and Gwak, 2022). Chlorantraniliprole2]
T4 2 Bt 2o 77k 20 TollA] 6.3x107
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