SOk} orY| X (Korean J, Pestic, Sci.)
Vol. 28, No. 4, pp. 380-394 (2024)
https://doi.org/10.7585/kjps.2024.28.4.380

ORIGINAL ARTICLES

Online ISSN 2287-2051
Print ISSN 1226-6183

"m Check for updates

ot & ANDUg B8 Mx Y S K

NCTES I

Risk Assessment of Pesticide Exposure for Agricultural Worker

Cultivating Lettuce and Perilla Using a Pesticide Exposure
Estimation Model
Si Young Yang', You Mi Jo', Jeong-Hyun Lim', Ji-Young Shin’,
So-Hye Hong', Geun-Hwan Gil’, Soo-Jin Park'*

'Toxicity and Risk Assessment Division, Department of Agro-food Safety,
National Institute of Agricultural Sciences, Rural Development Administration

*Technology Services Division, National Institute of Agricultural Sciences, Rural Development Administration

(Received on November 6, 2024. Revised on November 25, 2024. Accepted on November 26, 2024)

Abstract In this study, risk assessment of exposure of 49 registered pesticides, used lettuce and perilla
cultivation, was administered to agricultural workers. The pesticide exposure levels were calculated from the
absorption rates and initial dislodgeable foliar residue (DFR 0) using the OpEx model. Applying the default
values (absorption rate: 100%, DFR 0: 3 pg a.i./cm?) of the OpEx model showed that 44 pesticides registered
for perilla (89.8%) and 43 for lettuce (87.7%) presented risk when protective clothing was not used. When
protective clothing was worn, eight pesticides (16.6%) for both the crops still showed risk. Using absorption
rates from international assessment reports, six pesticides registered for perilla and five pesticides registered
for lettuce posed a risk for no protective clothing, while only one product, viz. tebufenpyrad EC showed risk
for both crops when protective clothing was used. the other hand, applying DFR 0 from domestic registration
reports, one product (flubendiamide SC) posed a risk for perilla, and one product (metaflumizone EC) posed
a risk for lettuce when protective clothing was not used, but none of the pesticides presented any risk when
protective clothing was used. When both pesticide absorption rates and DFR 0 were adjusted, no risk was
observed across all the 49 registered pesticides, regardless of the usage of protective clothing. This study
evaluated the risk to agricultural workers by incorporating the main factors for estimating pesticide exposure
levels.In this context, the present study provides foundational data to support the development of a risk
assessment framework for agricultural workers’ safety.
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Table 1. The general information of pesticides

) ix—} 041} %‘Cﬂ 8-%F(Acceptable Operator Exposure

No Active Formulation — A.I" Cro Dilution Application AOEL
substance type” (%) p factor rate of A.I (kg. Al/ha)  (mg/kg bw/day)
. Perilla 3,000 0.009
1 Abamectin EC 1.8 0.0025
Lettuce 3,000 0.007
o Perilla 2,000 0.060
2 Acetamiprid WP 8 0.07
Lettuce 3,000 0.032
) Perilla 1,000 0.030
3 Alpha-cypermethrin EC 2 0.011
Lettuce 2,000 0.012
. Perilla 2,000 0.101
4 Amisulbrom SC 13.5 0.15
Lettuce 2,000 0.081
. Perilla 2,000 0.163
5 Azoxystrobin SC 21.7 0.21
Lettuce 2,000 0.130
L i Perilla 2,000 0.113
6 Benthiavalicarb-isopropyl WG 15 0.1
Lettuce 2,000 0.090
. Perilla 2,000 0.038
7 Chlorantraniliprole WG 5 0.36
Lettuce 2,000 0.030
. Perilla 2,000 0.030
8 Chlorantraniliprole WP 4 0.36
Lettuce 2,000 0.024
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Table 1. Continued
No Active Formulation ~ A.I” Cro Dilution Application AOEL
substance type? (%) P factor rate of A.I (kg. Al/ha)  (mg/kg bw/day)
Perilla 2,000 0.038
9 Chlorfenapyr EC 5 0.0042
Lettuce 1,000 0.060
. Perilla 1,000 0.075
10 Cyantraniliprol DC 5 0.036
Lettuce 1,000 0.060
. Perilla 4,000 0.038
11 Cyantraniliprol OD 10.26 0.036
Lettuce 4,000 0.031
. Perilla 4,000 0.038
12 Cyantraniliprol SE 10 0.036
Lettuce 2,000 0.060
) Perilla 1,500 0.100
13 Cyazofamid SC 10 0.3
Lettuce 2,000 0.060
. Perilla 2,000 0.034
14 Cyclaniliprole SL 4.5 0.027
Lettuce 2,000 0.027
Perilla 2,000 0.150
15 Cyflumetofen SC 20 0.11
Lettuce 2,000 0.120
) Perilla 1,000 0.015
16 Deltamethrin EC 1 0.0075
Lettuce 1,000 0.012
. Perilla 1,000 0.270
17 Dimethomorph SC 18 0.15
Lettuce 1,000 0.216
) Perilla 1,000 0.375
18 Dimethomorph WP 25 0.15
Lettuce 1,000 0.300
) Perilla 2,000 0.016
19 Emamectin benzoate EC 2.15 0.00028
Lettuce 2,000 0.013
. Perilla 1,000 0.450
20 Fanpyrazamine SC 30 0.25
Lettuce 1,000 0.360
. Perilla 2,000 0.450
21 Fanpyrazamine WG 60 0.25
Lettuce 2,000 0.360
) Perilla 1,000 0.630
22 Fenhexamid SC 42 0.2
Lettuce 1,000 0.504
o Perilla 10,000 0.075
23 Flonicamid SG 50 0.025
Lettuce 10,000 0.060
o Perilla 2,000 0.075
24 Flonicamid WG 10 0.025
Lettuce 2,000 0.060
L. Perilla 2,000 0.150
25 Flubendiamide SC 20 0.006
Lettuce 2,000 0.120
. . Perilla 2,000 0.150
26 Fludioxonil SC 20 0.59
Lettuce 2,000 0.120
. Perilla 4,000 0.064
27 Flupyradifurone SL 17.09 0.12
Lettuce 4,000 0.051
Perilla 2,000 0.115
28 Fluxapyrosad SC 15.3 0.041
Lettuce 2,000 0.092
. . Perilla 2,000 0.075
29 Imidacloprid WP 10 0.08
Lettuce 2,000 0.060
. . Perilla 2,000 0.015
30 Lepimectin EC 2 0.013
Lettuce 2,000 0.012
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Table 1. Continued

No Active Formulation — A.I" Cro Dilution Application AOEL
substance type” (%) p factor  rate of A.l (kg. Al/ha)  (mg/kg bw/day)
. . Perilla 2,000 0.169
31 Mandipropamid SC 22.59 0.17
Lettuce 3,000 0.090
. Perilla 2,000 0.150
32 Metaflumizone EC 20 0.01
Lettuce 2,000 0.120
) Perilla 4,000 0.079
33 Methoxyfenozide SC 21 0.11
Lettuce 4,000 0.063
) Perilla 2,000 0.150
34 Penthiopyrad EC 20 0.11
Lettuce 2,000 0.120
. Perilla 2,000 0.075
35 Picarbutrazox SC 10 0.11
Lettuce 2,000 0.060
) Perilla 2,000 0.075
36 Polyoxin B WP 10 11.48
Lettuce 2,000 0.060
. Perilla 3,000 0.125
37 Pymetrozine WP 25 0.03
Lettuce 3,000 0.100
. Perilla 2,000 0.083
38 Pyraclostrobin SC 11 0.015
Lettuce 2,000 0.066
i Perilla 1,000 0.150
39 Pyridalyl EW 10 0.036
Lettuce 1,000 0.120
i ) Perilla 2,000 0.049
40 Pyrifluquinazone SC 6.5 0.013
Lettuce 2,000 0.039
. Perilla 2,000 0.038
41 Spinetoram SC 5 0.0065
Lettuce 2,000 0.030
) Perilla 2,000 0.038
42 Spinetoram WG 5 0.0065
Lettuce 2,000 0.030
) Perilla 2,000 0.165
43 Spirotetramat SC 22 0.05
Lettuce 2,000 0.132
Perilla 2,000 0.053
44 Sulfoxaflor SC 7 0.06
Lettuce 2,000 0.042
Perilla 2,000 0.053
45 Sulfoxaflor WG 7 0.06
Lettuce 2,000 0.042
Perilla 2,000 0.075
46 Tebufenpyrad EC 10 0.008
Lettuce 2,000 0.060
Perilla 2,000 0.038
47 Teflubenzuron SC 5 0.016
Lettuce 2,000 0.030
) ) Perilla 2,000 0.075
48 Thiacloprid SC 10 0.02
Lettuce 2,000 0.060
i Perilla 2,000 0.075
49 Thiamethoxam WG 10 0.082
Lettuce 2,000 0.060

EC : Emulsifiable concentrate, WP : Wettable powder, SC : Suspension concentrate, WG : Water dispersible granule, DC : Dispersible
concentrate, OD : Oil dispersion, SL: Soluble concentrate, SG: Water Soluble granules
A.l: Active ingredient
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SHUX s & MHY
TR FF=ES OpEx (Occupational Pesticide

Exposure Model)S- &3l AH=3F3th(Park et al., 2020). OpEx
e Fope] H2jo]d =ES FA46}7] 918l CropLife
EUROPEA 7128l Microsoft Excel 7]4¥ke] 9 Zg}ol A
2712 F521E9Ed 4 (European Food Safety Authirity,
EFSA)| soHEA}, 2dah, 754, F91e 7H3
(EFSA, 2022)° oJAst ¥ =E7e AEshe Rdo|
T} OpEx Edlo|x F2gate] tigh woko] &
YReEg = F goldom vt e ALk
o7 AZHUY AR = [Z7]9UAFFH(ug/em’) x
FaE HEH(kgha) x Zo|AS(Transfer coefficient,
cm’h) x ZAAI7H)1,000 x IFE-GFE o]tk TFeE
T = FaAE AL (kgha) x 2 E0] A4 (Task specific
factor, (mg/h)/(kg/ha)) x ZHAIZE oAt F2AAe] 5

= EL_

2 4539} E7ME 48 (reaching, picking)shs AFoZ A
gatsien, sig &2 140]741’“b 1,500 cm*h, 23417

< 8N »1?;}‘501 AZE 0.03 (mg/h)/(kg/ha), 52HAAL]

AT 60 kg o130t} 31, AR HoE 2-gof net
o) lt%oﬂ 2 S Yolry] Y3 BEE uzkg
Ae Bk gy I3 s Yo HIE 9 A7k
o e ot 1B RE 27} Agalel WrHan.

St i TIL F HIHAH A

FAAA el tigk flsid A= Feke=ETH AOEL
HE Yeile A5 7158 (Reference value non
acutely toxic active substance, RVNAS)S.Z ERISITE
Z RVNAS7} 100 BT} =9 9Jsiie] 93, wom 93
HO] gl Ao= Wit

S24 bl thgk s dd7E AAE HES] S18) 39
2 U] faE8S Hrtsksith 19 Aol = OpEx Bd9
7B F5E; 100%, DFR 0; 3 pg ai/em?e 283}
of F=ETE AL fEdE Hrleki o] 5 ¢l

o] =2 F=l tel| 22 A= s &3 DFR

02 77k g3kl BrSISITh SeAME BF Frest
DFR (& &7 Z-&3}o Eobhy=ako Al=dly YalAS
Bkt

AL AR s 489 B Free s
v 5 F9)e) ok FrhuIAel WAE ke AHgasic,
DFR 02 =t SSAARIN T 227 a4 &
BT ARHOLHE WA, 2 4] Bl 8
U#XJ ,diL__(/\
cm?) T3} 72o|

1% 6 g, 314 em’ E71 178: 2 g, 201
sto] AlLtatdrt.

DFR 0 (ug/em?) = 023} 257 (ug/g)
x G 173 Ha FA () 994 (em?)

g 9 nF
SRt 5o &£ MY I NI}

o|23 T =5 US| 218 OpEx Zde] FoF
F5& % DFR 09] 7123S 2831 A& 2709 45
FAAALY] FoF == RVNAS 2342 7H2} Table 2913
of A ATt

B58 w24 A 70 52%07k0) s RVNA 100 01”
o7 JJefAdo] e FEL 44FER 07 WA 9] 89.8% FF
ol3it}. o] F ofmpH ez o] E f4) 7} RVNAS 13363.0

—.—]EHHO] 7V =9t} RVNAS7H 1,000 OWO FEZ
E5(16.3%)01H, oletd el zolo]E fA], FHlt]obr}
olc WFrSHA|, WEREFHE A, EﬂTﬁAB}E A,
U2 fA|, 2 EY s, 2o ER
WrsHA|, S ER2ERZN] AFFsiA] Folqlt). Wi,
RVNAS7} 100 oJ3l2 fJal/do] W 5ok }Olohﬂrﬂl
T WS, EFUSAE WA, FEAER
ZE A, ZRHREGIYZE 34 1, iﬂli* H]
T34 5EZo|tH(Table 2). BHEE n|2g A] A5 2

Table 2. Risk assessment of pesticides for perilla cultivation worker applying the default values of OpEx model (pesticide absorption,

100%; Dislodgeable foliar residue, 3 pg/cm?)

No Active Formulz:)tion Potential exposure RVNAS (%)”
substance type (mg/kg bw/day) (=) PPE? (+) PPEY
1 Abamectin EC 0.02092 836.6 85.0
2 Acetamiprid WP 0.13944 199.2 20.2
3 Alpha-cypermethrin EC 0.06972 633.8 64.4
4 Amisulbrom SC 0.23531 156.9 15.9
5 Azoxystrobin SC 0.37823 180.1 18.3
6 Benthiavalicarb-isopropyl WG 0.26145 261.5 26.6
7 Chlorantraniliprole WG 0.08716 242 2.5
8 Chlorantraniliprole WP 0.06972 194 2.0
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Table 2. Continued

No Active Formulation Potential exposure RVNAS (%)”
substance type? (mg/kg bw/day) (=) PPE® (+) PPEY
9 Chlorfenapyr EC 0.08715 2,075.0 210.7
10 Cyantraniliprol DC 0.17430 484.2 49.2
11 Cyantraniliprol OD 0.08947 248.5 252
12 Cyantraniliprol SE 0.08715 242.1 24.6
13 Cyazofamid SC 0.23240 77.5 7.9
14 Cyclaniliprole SL 0.07855 290.9 29.5
15 Cyflumetofen SC 0.34860 316.9 322
16 Deltamethrin EC 0.03486 464.8 472
17 Dimethomorph SC 0.62748 4183 425
18 Dimethomorph WP 0.87150 581.0 59.0
19 Emamectin benzoate EC 0.03742 13,363.0 1,357.0
20 Fanpyrazamine SC 1.04580 418.3 425
21 Fanpyrazamine WG 1.04580 418.3 425
22 Fenhexamid SC 1.46412 732.1 74.3
23 Flonicamid SG 0.17430 697.2 70.8
24 Flonicamid WG 0.17430 697.2 70.8
25 Flubendiamide SC 0.34860 5,810.0 590.0
26 Fludioxonil SC 0.34860 59.1 6.0
27 Flupyradifurone SL 0.14897 124.1 12.6
28 Fluxapyrosad SC 0.26668 650.4 66.1
29 Imidacloprid WP 0.17430 2179 22.1
30 Lepimectin EC 0.03486 268.2 27.2
31 Mandipropamid SC 0.39374 231.6 235
32 Metaflumizone EC 0.34860 3,486.0 354.0
33 Methoxyfenozide SC 0.18302 166.4 16.9
34 Penthiopyrad EC 0.34860 316.9 322
35 Picarbutrazox SC 0.17430 158.5 16.1
36 Polyoxin B WP 0.17430 1.5 0.2
37 Pymetrozine WP 0.29050 968.3 98.3
38 Pyraclostrobin SC 0.19173 1,278.2 129.8
39 Pyridalyl EW 0.34860 968.3 98.3
40 Pyrifluquinazone SC 0.11341 8724 88.6
41 Spinetoram SC 0.08715 1,340.8 136.2
42 Spinetoram WG 0.08715 1,340.8 136.2
43 Spirotetramat SC 0.38346 766.9 77.9
44 Sulfoxaflor SC 0.12201 203.4 20.7
45 Sulfoxaflor WG 0.12201 203.4 20.7
46 Tebufenpyrad EC 0.17430 2,178.8 221.3
47 Teflubenzuron SC 0.08715 544.7 553
48 Thiacloprid SC 0.17430 871.5 88.5
49 Thiamethoxam WG 0.17430 212.6 21.6

EC : Emulsifiable concentrate, WP : Wettable powder, SC : Suspension concentrate, WG : Water dispersible granule, DC : Dispersible
concentrate, OD : Oil dispersion, SL: Soluble concentrate, SG: Water Soluble granules

RVNAS : Reference value non acutely toxic active substance

PPE : Personal protective equipment, (—) PPE and (+) PPE indicated PPE not use and PPE use
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Table 3. Risk assessment of pesticides for lettuce cultivation worker applying the default values of OpEx model (pesticide absorption,
100%; Dislodgeable foliar residue, 3 pug/cm?)

No Active F ormulz:tion Potential exposure RVNAS (%)”
substance type? (mg/kg bw/day) (=) PPE® (+) PPEY
1 Abamectin EC 0.01673 669.3 68.0
2 Acetamiprid WP 0.11155 1594 16.2
3 Alpha-cypermethrin EC 0.05578 507.1 515
4 Amisulbrom SC 0.18824 125.5 12.7
5 Azoxystrobin SC 0.30258 144.1 14.6
6 Benthiavalicarb-isopropyl WG 0.20880 208.8 20.9
7 Chlorantraniliprole WG 0.06972 194 2.0
8 Chlorantraniliprole WP 0.05578 15.5 1.6
9 Chlorfenapyr EC 0.13944 3,320.0 337.1
10 Cyantraniliprol DC 0.13944 3873 39.3
11 Cyantraniliprol oD 0.07153 198.7 20.2
12 Cyantraniliprol SE 0.13944 3873 393
13 Cyazofamid SC 0.17430 58.1 5.9
14 Cyclaniliprole SL 0.06275 232.4 23.6
15 Cyflumetofen SC 0.27888 253.5 25.8
16 Deltamethrin EC 0.02789 371.8 37.8
17 Dimethomorph SC 0.50198 334.7 34.0
18 Dimethomorph WP 0.87150 581.0 59.0
19 Emamectin benzoate EC 0.02998 1,0707.0 1,087.3
20 Fanpyrazamine SC 0.83664 334.7 34.0
21 Fanpyrazamine WG 0.83664 334.7 34.0
22 Fenhexamid SC 1.17130 585.7 59.5
23 Flonicamid SG 0.13944 557.8 56.6
24 Flonicamid WG 0.17430 697.2 70.8
25 Flubendiamide SC 0.27888 4,648.0 472.0
26 Fludioxonil SC 0.27888 473 4.8
27 Flupyradifurone SL 0.11922 99.4 10.1
28 Fluxapyrosad SC 0.21334 520.4 52.8
29 Imidacloprid WP 0.13944 174.3 17.7
30 Lepimectin EC 0.02789 214.5 21.8
31 Mandipropamid SC 0.21009 123.6 12.6
32 Metaflumizone EC 0.27888 2,788.8 283.2
33 Methoxyfenozide SC 0.14641 133.1 13.5
34 Penthiopyrad EC 0.27888 253.5 25.7
35 Picarbutrazox SC 0.13944 126.8 12.9
36 Polyoxin B WP 0.13944 1.2 0.1
37 Pymetrozine WP 0.23240 774.7 78.7
38 Pyraclostrobin SC 0.15338 1,022.6 103.8
39 Pyridalyl EW 0.27888 774.7 78.7
40 Pyrifluquinazone SC 0.09064 697.2 70.8
41 Spinetoram SC 0.06972 1,072.6 108.9
42 Spinetoram WG 0.06972 1,072.6 108.9
43 Spirotetramat SC 0.30677 613.5 62.3
44 Sulfoxaflor SC 0.09761 162.7 16.5
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Table 3. Continued

No Active Formulagion Potential exposure RVNAS (%)”

substance type (mg/kg bw/day) (=) PPE? (+) PPEY

45 Sulfoxaflor WG 0.09761 162.7 16.5

46 Tebufenpyrad EC 0.13944 1,743.0 177.0

47 Teflubenzuron SC 0.06972 435.8 443

48 Thiacloprid SC 0.13944 697.2 70.8

49 Thiamethoxam WG 0.13944 170.1 17.3

EC : Emulsifiable concentrate, WP : Wettable powder, SC : Suspension concentrate, WG : Water dispersible granule, DC : Dispersible
concentrate, OD : Oil dispersion, SL: Soluble concentrate, SG: Water Soluble granules

RVNAS : Reference value non acutely toxic active substance

PPE : Personal protective equipment, (—) PPE and (+) PPE indicated PPE not use and PPE use

>0

A disf flEAde]l w2 FES LBFEHOE HA]
87.7% <01tk RVNAS7E 1,000 o9l #5858 8&5
(163%)°1H, o ellzoo]E {4, ZFultjolulo]=
N8lA), FREHUTZ §A|, WELZEnE §4), HH
Anjgte fA|, 2P EF YdTsiA], 2oUEH 4
A, g EE~E R AAFEA $oldth A B2
Aol tisf faiAge] v ke 70 TR ARl §
A3k 5550 AtH(Table 3).
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o-1TH= T
73%-2] =23 (Margin of Exposure, MOE)= 920~33,000

Ate] 2 H71E| ). o]& $-#F(Level of Concern, LOC)
Q100 ZFste] flsiido] il A= ATHUS EPA,
2017). 22U Ee] AL Bl o] S| 2 EAIskH o7

T8 grARES AEERA XA, ol AxE 7
QFetr e TS 74 B el gt et 9
A F=2 AOEL tiH] oF 30% 5527 sl Y}
3 BUEJATHEFSA, 2013¢). HF gl FaA7}
RHEE9 28-3R S uw] AOEL thy] 1143%= S84
o] YN HFES 283 79 AOEL UH] 51%= 93
Aol itkal BUETHEFSA, 2008). HEREFnES &
MPEE TS i FAUAE NAREES FEekA] &
o}% AOEL thH]| 60% T2 flsiido] Hrhal Bigd
THEFSA, 2013). SFHit]oluto| =9} IjetE2 ~E 2RI
7% MOE”7} LOC 1002 273t w23zl tigh -3
7F 9tk B EATHUS EPA, 2012, 2021). ©]# 3 x}o]
T OpEx 29| 2713ke A 8¢k Q4% 7k dd4olA
Rtk A A, 5ok DFR 09] 71&%t0]
w3 Ao AT} Aggarwal et al. (20151 295719]
BA 9l (in vitro) FXFETE AAE TAEH WFEEY
6%, 1}\}}537‘;_& 2% o= _/]/\‘]7\]-_1.0“ 30%_/] l':—vT;"}l:%
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em? o2kl RIS TE Duporté et al. (2024)9] A2
FellAe At E24Ae] e DFR 0 34 1.2 pglem® 5
Folgeh. Wehy ) BAAA AR A £
AATES st BaRe) 520 7Rk Aol A
A5jojof gria Al ET.

B, 258 28470 B2 BaiAel tie Sls4
7 A3 WA AolE Yt WIS A8 49 5
sk 4% 5AYR tlel Aelgel e FRE % 85T
oF AA 163% FEOE HEH 1|24 (878~
S S e 89 vige] WA st o= 1
B aanloan Exelzpe] Eof
Arke As ou|gitt. o5
F0l]7] wiro] thdt 04?01]"1 &, 2, v ol
AH) 2o e Bk v AN}t R1E
and Dinoff (2000)= 271 & A] R347te

FeAlel el oF 40%2] FF =& A7
AL, Spencer et al. (1991)> EvlEES 43
kvl }\Pg] T:o] EEH% iL_Q.gcq aiia—i

90%7} A eIk BB, ol Fope
el S @371 fls) ekl #ee d-EIH
olth, wbA 959l FoF AP oME HIE
ol Fslsle 59 T =E At AT e =9
AT WS EPAE &9F AREoll thgh s2dAt B

201530] Wgsle] HEE 28-S oF3le9 L,
SPEE Hoge] BoES AsL ATHUS
013). <l 2 FEH717T-FAO)} Al A H17]17-(WHO)
_:Jra] ;—z—ﬂ 6§E7]—Eﬂ_0_ 2015Lf]oﬂ HLE;]_oq h:zl—ﬁ
o kES AHEHOR ddls ekl 913 AlXs)
THFAO/WHO, 2015). 3, 2920 FF =& A
A A AFUACIR =R soF AR AHE 7
Ho 2ol He 8 I EA(Pictogram)E YO2 AlFdl=
MBS Aol QlTH(Switzerland, homepage). =Ful 4
ZAbl mEH RS E 280 Fo/do] ek Q1L B3
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Fgoltt. At viRE 5 Y Al HEE @At 9] FoF HrtR Aol H7HE FFFTES Table 49
7NFELZ 60% o5t om, HaehEel 242 5.8% B3} Aokt Al de] JFRFFES 0.2~10%, 34 AL 0.7~
SIS THON et al., 2014). WA A= FdeZo o 100%, BT 58S 17-80%, 35 TS RE 29
g RS =] Sl BEE g3} ddE AxE A A 100%= B7HEAT 719 sgTeS 483 e
HlslaL, A9)Agt 2H2 ARl ZeE WAnd st S} 35 ARl tig woReE B SlsidR I Ade
o ol WE S d3tAT17] S18 AAAS A 77} Table 59} 691 A AT3HATE.
71%2] Jfdko] P sitia AlsH . 7 FAAAe] A FAvgte fAo] A =
2 0.32232 mg/kg bw/dayZ 7P =koH, R 8 28
ETE HEo mE sxxte 59 =&Y ¥ oM Foll w2 RVNASE 7H7} 4029.09) 406.3% B35 E 2H-8
4ot ek AARlo] flalde] okt FEEHUIZE FA), of
OpEx 299 7|23E A&38lis W, R ES 283 npE e 2olo| E fA|, SFHlvjopte|= sk, 9]
A% fEjdo] 2 FHS FREHUIE fA, ortEdE SR RER s, A EY d3rsiAe RS
Hzof|o|E fA|, SFdljolnto]= =3, vEEF B8 2H85kA] 9h9kS W RVNASE 100 o322 fls)d
nE A, R AERR] A, A Eg A4 o] to}, Rek 2g A e Wkttt vEEF
TS, 2T ER YArsiA, HHozts f4) o]t Z FA19 AN =27 0.00304 mgkg bw/day® B3F
OpEx B2 A ¥ 5o =57 Ao|7t jI7] Wil 8 28 el daglel Slslidol Wektk(Table 5). &5
YRS AIMER ABTsHE Aelgh 7E5e] tiel AR A ERRgEE fAle] A =EEe
TUTTE A8l e T =53 2 2 eidEIE 0.25758 mg/kg bw/day® 7174 E9ton HEH g 7
T o w2 RVNASE Z17F 322329} 32502 HEE 24 f
Table 4. Dermal and oral absorption (%) of pesticides
) Absorption (%)
Active substance Formulaa’)uon Dermal Reference
type — Oral
Concentrate Dilution
Chlorfenapyr EC 35 15 60 ECHA (2012)
Emamectin benzoate EC 2 2 55 EFSA (2012b)
Flubendiamide SC 2 2 23.5 EFSA (2013a)
Metaflumizone EC 0.2 0.7 17 EFSA (2013b)
Pyraclostrobin SC 8 8 50 JMPR (2003)
Spinetoram SC 0.2 5 26 EFSA (2013¢)
Tebufenpyrad EC 10 100 30 EFSA (2008)

EC : Emulsifiable concentrate, SC : Suspension concentrate

Table 5. Risk assessment for registered pesticides on perilla with the application of dermal and oral absorption obtained from
pesticide evaluation reports

Active substance Formulaa')tion Potential exposure BVNAS (%)” ‘

type (mg/kg bw/day) (-) PPE? (+) PPE?
Chlorfenapyr EC 0.02430 578.6 61.1
Emamectin benzoate EC 0.00199 709.8 91.7
Flubendiamide SC 0.01348 2247 31.5
Metaflumizone EC 0.00304 304 84
Pyraclostrobin SC 0.01564 104.3 12.4
Spinetoram SC 0.01135 174.6 19.5
Tebufenpyrad EC 0.32232 4,029.0 406.3

EC : Emulsifiable concentrate, SC : Suspension concentrate
RVNAS : Reference value non acutely toxic active substance
PPE : Personal protective equipment, (—) PPE and (+) PPE indicated PPE not use and PPE use
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Table 6. Risk assessment for registered pesticides on lettuce with the application of dermal and oral absorption obtained from

pesticide evaluation reports

. Formulation Potential exposure RVNAS (%)
Active substance a) - x
type (mg/kg bw/day) (-) PPE? (+) PPE?
Chlorfenapyr EC 0.01056 2514 27.7
Emamectin benzoate EC 0.00116 414.1 58.0
Flubendiamide SC 0.01078 179.7 252
Metaflumizone EC 0.00243 243 6.8
Pyraclostrobin SC 0.01251 83.4 9.9
Spinetoram SC 0.00656 100.9 11.8
Tebufenpyrad EC 0.25785 3,223.2 325.0
EC : Emulsifiable concentrate, SC : Suspension concentrate
RVNAS : Reference value non acutely toxic active substance
PPE : Personal protective equipment, (—) PPE and (+) PPE indicated PPE not use and PPE use
7ok ARle] Sl Bk FREAUNZ R4, ovh Bl ARdE B e 80 FRAS As, A
“—“.‘ﬂﬂiliOﬂolE A, %ﬁg— WlOPEPOlE WFsHA|, 23] 3 7123 Y Tl Ve Sl% =] Zad Ao

’% "l S}X] gz‘]f'M’;I ILH RVNAS
= 100 Ol*o&i %HHOI Ekout, AAE 2HE A flel
o] Agit). WEERYE fAl9h selgeaeay Ay
FAle AGE ZE ek dHglel fsigel Wkt

TR wE SlelH e MAleE 7158 (systemic
reference dose )Q 719ko 2 3 AOELS 7|52 H7heth
o 95 FTEE B °k°] iﬂlﬁi TTHE e "”45}
7] 918k vl T3 %
skl Jlom #3, X3, u4 O]-}J‘_i —TLHEI q% ;}_4
71#e|t), e =2E Fok R9TE TH H Mt
7o) mAd A =2 4 glon, O]“ﬂ A Fst <
&, 28 AR 9 A2 ¢ AT (Ngo et al,
2010). & ATASelM g F58 A3l met S7)o 3

T AR gk Sl A=TE 2 ApolE BT ole
T FrE& ARVF 5 =2 A8 8 8% (Main
factor) &2 2Hg-8k= A& ofn| st ofdf we} =49 A=

M= B FTE A&l gt A=A 7INkE 53T
7348 8712717 (Organization for Economic Co-operation
and Development, OECD) ¥ EFSA°IX+ FF S8 Al

@1E WS Agaen, o Fre 450§l

7359k o] &7Fs3 A0l UL A= %Lfokil Zyzko] o
AR A9 (Tier approach)S SHste] Fatsigich. Est,
SR AP Sl wet 71 S57E S AN,
A AR FrE wE Y E e AP 1 3R
Hioto] mieE w0} QUTHEFSA, 2012a; EFSA, 2017; OECD,
2011). ¥HA, FUH ] 73 ofA7HA] FokgrE ) B A
71 WS ALAEof °‘7<l o, FEXEH A
FoF 8l AAle] 5571 (R 129wt & 71Eg
S 10%= 2&3kaL JTHRDA, 2023). W = 5

B, Hpaeee ne

2 RVNAS7} &A 3] =94t}

w7}ek kel Bakel AJEA Ao

Aol JAOR nEHQ SO Fre /1RGe
2~ 0

7] WiEez AlgE US

Fme 1 259

EPAE ¢ &5&

of F=ol T;HoH —rﬁgﬂoiolﬁ Ol~—

x«]]b‘ﬂ o]

]:
oS- thar] wjie] RE %%Oﬂ tish g eR g
H1g ol A W g &7

R A9 See/AE BulAlS(log Pow)et A #HE
U R M FE 71EE 10% B 100%E
3L QITHUS EPA, 1992). EFSAE E@9] v]i 39}

=
188 5 dkn ALsy

il

ATHEFSA, 2012a;

2 835}

10

AR} = AL, 71 ES FA 10%~FH 100%=

EFSA,
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HERZFHE fA|, DEt2R2EZN drsiA, B Rl
= frARIAT. Z2ke] 2T 094 w3 ol &t
g DFR 02 Table 701 AAsiler, o] 283 s
B7F A3k Fig 100 ARSI 35 555 4% &
FHltjoputo] = RFEpA o HEE )28 A RVNAS

7k 2652 Slside] lont, HEE #§ Al RVNAS7H
33.8% iAol flaL, YrA] SR2EAUIE {4, ont
Az o] E fA|, AV EH s B HoE
28 ek Adglel flsidel jilth B 555
A9 HEREFRE fFACA 3 n2g A] RVNAS7}
1102 fJaiie]l AReyt Hok 2§ A] RVNASE 164
daide] At FHFEAERY AEEA R

N

A7t AEsds ]
il tSPE}(Gu_mher et al, 1973). iz}ﬁxp z}ga Au
Tk HAllA A3 977 AH HEE] wiEel] |
beake ezlelzlo] Foh-Zak AL 95 Wz ol

Folth, webd AHAFAAE TR ANHNE
93 FRRFF A Tl Pl FEHG

3, BE7F5 AP Qe ASE vIste] DER 0
AN A%H oz s Uk FEAT

A= A 73 B T2 299 B0z FohedP
AR Qe gk W-E-S B2 BROWSE (Bystander,
Residents, Operators and Workers Exposure models for
plant protection products)Z2ZHAEE 8351 01, 0|5 F
3] DFR 02 3 pg a.i/em’Z A3t A Al o]
7t Rsa, AGEel Aol Q1% WAk v, 1
2o tigh A3t F547] 2ol Bk d422<) DFR 0

PE RAE BEN 2§ 47 duglel BE dael g2 £Ee] JeME ERPHeR S8 271HQ A
Table 7. Post-application crop residue levels and estimated initial dislogeable foliar residues for registered pesticides on perilla and
lettuce
. Formulation Post-application crop Estimated initial dislodgeable
Active substance type? Crop residue level (mg/kg) foliar residues (ug/cm?)
Chlorfenapyr EC Lettuce 4.24 0.04
Emamectin benzoate EC Lettuce 0.26 0.002
Flubendiamide SC Lettuce 9.33 0.09
Metaflumizone EC Perilla 17.19 0.09
Pyraclostrobin SC Perilla 25.60 0.13
Spinetoram SC Lettuce 4.90 0.05
Tebufenpyrad EC Perilla 8.50 0.04
EC : Emulsifiable concentrate, SC : Suspension concentrate
1600 A 160.0 B
140.0 140.0
120.0 120.0
) 1000 100.0
< )
E 00 g 80.0
¥ e :
60.0
400
L g L .
20.0
00 20.0
’ Chlorfenapyr EC Emamectin Flubendiamide SC Spinetoram SC o0
b £ ) EC Pyradlostrobin SC Tebufenpyrad EC
u()PPE 30.0 20.1 265.6 349 u () PPE 1104 57.5 57.4
u (+) PPE 5.1 186 3338 52 u (+) PPE 164 77 9.1

Fig. 1. Risk assessment for registered pesticides on perilla (A) and lettuce (B) with the application of estimated dislodgeable foliar

residues.
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Fig. 2. Risk assessment for registered pesticides on perilla (A) and lettuce (B) with the application of dermal and oral absorption and

estimated dislodgeable foliar residues.
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