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Abstract: Pesticides are widely sprayed by the growers in street trees and planting areas which include urban forests,
community forests and city parks to control pests. Spraying pesticides not only affect the people who sprayed but
adso affect the unspecified citizens who's are exposed to pesticides sprayed trees by contact or inhalation. A few
studies have been conducted to measure the amount of pesticides in forest area but no studies have been conducted
to measure the pesticide amount in tree in public living space. So, in our study, we investigated the amount of
pesticides in cotton gloves, in leaf residue, and respiratory exposure for a certain period of time after applying
Fenitrothion EC to Korean boxweed tree (Buxus Koreana) to know the safety time of pesticides after spraying. We
found that, up to 4d, there was no significant difference of the amount of Fenitrothion on leaves. But the amount
of pesticides on gloves was significantly higher on 1h (510.1 pg) and 24h (405.4 pg) than 48h (45.0 ug) after
spraying. The amount of pesticides on inhalation was also significantly higher in 1 h (0.2 pug) and 24 h (0.1 pg)
than 48 h after spraying. After 48h, we did not find pesticides amount in inhaation. Thus, we was considered
necessary to pay attention to 48h after spraying of pesticide Fenitrothion.

Key words. pegticide exposure, Fenitrothion, tree in public living space, risk assessment
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QL TAYL oulsly 1919 AT EAY] HELe
7.95 m/el o2 AR WHO A% 7% 9 m/ole]
88% o R ofA w2 Holth(KFS, 2012). L@t
TAste] 3ol wpt o] & o]-&sh= E=AINIES] A
Ao 1’415} R—_th g2 F7kskal ok E3 715

stol 712, WelE Al 5o Alg W A 48
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0197} 59| Wal% BelE 95 wore AEsw 9l
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Suo] ZiA e, Sof, ASE, PR 59| 3%
HHE Sl oF 20%9] A5A| ARl ERlEien 5
] AP oFA| 2 FenitrothionS B3 o2 71 wol A}
3= ZAoZ YEMGTHKFS, 2013; Rura Development
Administration, 2016).
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o] 9l wul ohet th2 §7]Q1A AHEA o) Hla u]
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ﬁlokicﬂl A Fenitrothion2] A 22 o] £2]-9]
Qa4 H7HE 98l Hughes et a.(2008)2] Margin of
Safety (MOS) =415 28513tk

s Wk YA F APS B9 e
e EdiZ MOS (margin of safety)S AF=&3Ho 2 K4
AQAE ok A, AEA Ze) Y

(Kim et d., 2014)3}7] &3t H7}=, MOS Zfo] 15
U zrowl g7t gl ZoR B3 MOS gro] 1%

o X of &

A.i—ﬂ

filo
Tl )

AFzA| Fenitrothion?] o84} ==

5L 9fsid 37t 231

H a7t $-2] ki Eoi(Hughes et d., 2006; Machado-
Neto, 2001). =%35]-8-F(AE, Acceptable exposure)= 3
Foke] S4B &84T sHAR AFL Folol
ArESlH, 52 YA S8 2FH(AOEL, Acceptable operator
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= doTA Y= 4 FExEsEo=Z(Naiond
Institute of Agricultura Sciences, 2007) Fenitrothion<]
AOEL 0.013mg/kg/day (National Institute of Agricultura
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H|go| ol 0.029~9.1%E *}X|5l=d|(Culver €t d., 1956;
Miller et a., 1980; Wojeck et d., 1983; May, 1984; Capri
et d., 1999; Oliveira and Machado-Neto, 2003; Choi, 2004;
Choi et a., 2006; Kim et a., 2011), 9% »-&9] 7% 1~
10% A=t S5Ee Aoz 7PN SRS
L& AA7E woll Eose Aoz MY ((Kim e 4.,
2011; Fenske and Day JR, 2005)a}o] | oS iz
AAko] EE51FHKim et a., 2012; Kim et a., 2011,
Oliveira and Machado-Neto, 2003).
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Figure 1. Chromatograms of instrument LOQ of Fenitrothion(A) and the calibrathion curve of Fenitrothion(B).

AFE o«
(PDEX AF)+ PIE

MOS= SF

(AE, Acceptable exposure; PDE, Potential dermal exposure;
AF, Absorption factor; PIE, Potentia inhalation exposure; SF,
Safe factor)

MOS4g o] g5fo] ob] 4 & 43t dadz A%
¥ MOS7HE A4 & Machado-Neto(2001), Choi(2004) 2]
Safe Work Time (SWT)S $-83lo] H=EE MOS3)o]
lojstz Woid $Jai7h S wBAFE HEAL
w2 AEstg

SWT= MOSX EWT(hr/day)
(MOS, Margin of safety; EWT, Estimated working time)

3] glofl A=z el Fenitrothion®] ZH75, & Hol&, =
TeEE FARAS YUEAHEA(Oneway ANOVA
tes) S ek AULAEA A foAo] BHely
H(P<0.05), Duncan®] t}=7%(Duncan’s multiple range
test) S AAJSle] vl 2F 719 ApolE HA st
(SAS ingtitute, 2012).

2 o

1. 2ME 43

2ol izt 43S w2 34 AW AHgEE B
A B AR E ZRA L A mE Al $EAA
u)g] AZ&sHs 2o Z(Kim et a., 2011) 2 Al oA
Shimadzu GC-2010plus, FTD7|7|o| A ZA}8litE &
Aol YANe AU YR 2Ro| Hi 2k
2 Fenitrothion 58NS 54F FroA HAEAS

2pAJst Aako] RPo] 0.999 o]A4ke & (Figure 1). 24 4o]
oo $.e5ke] ot A o] a AUsE BAS Sadt 9]

=

BBl AEF ko] A|7ko] Futatel wet AFH

Fe AT Aah A AT Ao & R 39909

ow 96A7F o= 3.37+2.8ug/ge] FA7} 2+

B dRole AL

2 o7} QAHER] FYTHF = 0.106; df = 4, 14; P
= 0.131)(Figure 2).

&% B9 wobe] WREFL 2T AW A% F
1A 7v3l 2447y A3b Z71A]= 405.4~510.1 pglglove=
w9 B ool oto] QoA o HubEE: How
LERR O L 48A17F o] 2ofli= 45.0 uglglove o]tz ut
= w5k ol 45l 50l oAl A2 & Azt
ZBabd v gl QlojA SAF R Fo/do] o
= QIth(F = 13.86; df = 4, 14; P < 0.001)(Figure 3).

B Aol A oA Ax T AZro] AT BE 5 F
wEe BAHOE folgo] QYR IrHF=23.99; df

0 - T T T T
1h 24 h 48h 72h 96 h

Hours after treatment
Figure 2. Residue of Fenitrothion sprayed on
Boxwood tree leaves.
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Figure 3. Extraction of Fenitrothion from cotton gloves touched
with insecticide sprayed on Boxwood tree leaves.
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Figure 4. Inhalation exposure of Fenitrothion sprayed on
Boxwood tree leaves.

=4,19; P < 0.001)(Figure 4). A3 5 1A17F A1} & =4
AN RE F/IBRY BF wBFol 3B

EA ST 2447 At Fol= 4R F71EEo|
Mub 535 wZdko] Z2AEon 5 -
pglresinz= A A Uelyteh 48417 A} $-of=
Fol SHEA okt

o oF
2

3. flshd "ot

MOSH & ol§ el bl A3 - AN AL A
MOSZES AAF 3 SWT(Safe work time) S 283510 A=
H2 MOSgho] 10]sk= "DofA] 9fsf7t —rEHL eEAIZE

2 AIAIE R AT cHTable 1). AFE & 1471} 24
AlZE Zof A= vl A W AIZE ol MOSgEe] 9187}
SeEE Hol Eetgon] B3] B2 40 Kg olate]
B9 15| ggo] VrobAl uj9- W2 A7 Slof SJsirt 52
E= Aol =Eegint 48A1%F o] Foli= MOS o] 1o]stz
HolA a7t 2= AR Aol 10 Kgel ofdo]9

ol 2407k ol aaEjo] uje A ek

A Fenitrathion®] ]84} =&
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Table 1. Exposure safety time by weight according to the margin
of safety (MOS).

Body Exposure safety time(Minutes)

Weight

(Kg) 1n 24h 48h 72h 96h
70 90 113 1,012 2,395 2,383
60 e 97 867 2,053 2,042
50 64 81 723 1,711 1,702
40 51 65 578 1,369 1,362
30 39 49 434 1,027 1,021
20 26 33 289 685 681
10 13 17 145 343 341

“Hours after treatment.
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o) ZHAolA 9] dore] 2, A, ok AME ¥ A A
=4, 89 2L oot == ARl A (Ramwell et d.,
2006; Romos &t d., 2010)0)|A] Z¢ix}o] ot Aal 93]
B el el e st o] S7ist )
ok ey BAY, AR, 7R BARY 5 SE
o) AATL s Tl bl 9AF ARA %
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HoJA e FoF HE= T AEAY FOF E EAIE
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sl igﬂ—t« gl Fol Ak

Uty o 2 ALY Fenitrothion?] §H7]E 12U =2 of
BESIR HH}EA] B23%]7] AZSH=E(IPCS, 1992), A
EH FoFe FxATe dovle AET 8l HdE
A(Min et a., 1999) 2. & Fenitrothion-3-A#] 1,0004] <Y of|

UVEze 2ol AF Al 8A7F 73t 5 36.8%7} ol =]
Aoz (Pak, 1975) & ufj ofe] oA A A5
AlZrol Zaete] wet 3 kEF] S mlA=
g =40l ZMHOM ofg] 7kA] elof olaf} w27
SEE ZloR 2AHYL B ATl E ofy Abx
Re 4EE oo £ B Wiz
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ot Jal7t BBl o] wEE S glonR okAzb
AEE B o ML FAste] BT £ o8
5] o Wit wae] YRS o
& 0] Frh e, AA 4B 2o W
AL iR 259 o] Forg Egetel At
HI(KFS, 2010, 2013), = &5 ol49] w0 E3eld =
Aol 271 & 4= o= 7 (Eaton and Curtis, 1996; Lee et
d., 2001) AA| @A olAl= o wE Algtol] $isi7h -2 =
= ol 228 5 dE Aoz ATE gl
F2AAY] el Brbol A= RE A AR 7
I 2ol o] oA = Ae HAeste] s B7HL o
FojA Bz v Ri=Eako] Frjaom 2o s 5
7 AL Holu A 59| o8 AT 22
H3 AT glo] fHFol o|Fojxug Hr) whE AJ7F b
of flai7F e vl =2 4 e AR U
ek mlSel A oke] glaid BrtelA At w%
3 7H(Occupational exposure assessment)¥#at ofel 73
A} =2 7Hresidential exposure assessment) = A A3}l
Rem AFA =EFTIA= Fof k=EE 4 e
dRlejol = ofglolof gt =& 7HE AASHL JleK(You
et d., 2014). EUOﬂHE A H 7S AR (operator),
ZFA XK (worker), 3 <2l(by-stander), A FAHresident) 4715
o2 o HoH*é B7HE AAIskaL SleK(You e d.,
2014). o SejtatoE AEY S| WiE
HAE 91 A Aol glojA] XWXWEJ HE AL
gahA] g AU FE O GAES OB 9
A4 B o| ol ok sl 53] ofglele] 4% 413}
g felEAY k& o wfslZ(Nationa Institute
of Food and Drug Safety Evauation, 2009) 754}, 3§21,
olROIES oz sy Bk Ak olF 1Y
slo] WY 2 S 9t woF AME o |Zo] A
AlE|ojof g lolct. o] & glaiAl £ ATlA St
22E 0] zx“ﬂ(pa&ve dosimetry) &t ofuja} = EA}e]

i

2, g, SOl 3 FokEs S8kl flsh
A& Bk *Ji%fih =2 (biological monitoring) 5
T e ookt EAHS Soll gl ol A
= Forol Higt sidS ASotal, A 5 ol8A
SolAl fsidol Gl AEE S5 AR A Feke
FHAHE7| 2] E47t H st
ZAtel 2

2 At A - SRR AR Y] AR Tl
ZNRKIAH 5 2017064A00-1720-AB02)’ ©] 2| Hof| o]}
o]Fo]zl ZdUtt.
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