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cioj+=&2 A% EalS WA HA HE statz oztoM T2
chzo| THRr SAE ZAl
ALY - 3 - 9yF - 05"
AU ABSES, A sAAEARATY, $EA Rt
2 o : QAN nlFE AA71% AYR PALL ALals] A5t v FAA o] R HARFHE

71% (MRL)o] =0} gl& 39 (azoxystrobin, carbaryl,
spinosad, trifluxistrobin)E-& FA10 2 u|Z 4238 ux|yP &
= AT A8 2 23 azoxystrobin} carbaryl,
0.016-0.020 ppmz} 0.022-0.029 ppmO. = w|=e] o]

Z5A ¢tk Fenarimol#} methoxyfenozide] &S
FollA 27538715 (fenarimol 0.1 ppm, methoxyfenozide 7.0 ppm)o]st2 HE =AU & Aox FL&8

Age) : AY, 5HARF, FARAFIAENE, Fal

M

ofj

20023 A 23,724ha°] AulHAo) 5% 7+
o F7HAA A s FavEe] F2
T shtoltt (A, 2002). @72 @ HFr&o)
135T °14A AYA T Auj7t 7H5 F42 (A

1988) g Aol F QAo (FUR,
2003). 1980t FRHEEE 1AS FEZ 45w
A AAFol 343 FrEAT 19903 Fwk
olFdE 88 FTHZY 2HZ sHFe) Wi Ax
313 ATt (Anonymous, 2001). whehA w7t 7hA 9] gk
A& fetq $E2& FHFHoR T Yoy F
Z50] FHoMor dEFTtARE HFH lon,
pl=3t 2ol AHFE YA F de FE IR
o A AEAYY (Stathmopoda masinisa)3} B3
ol Ut (Conogethes punctiferalis), &7+ 27243
(Planococcus  kraunhiae), 7 5F5-2o (Tenuipalpus
zhizhilashiriliae) 5 V= o] 7Y A FA 3 8%
e HE FPo] BIEHIT st (Stewar,
1997) $EHviel 8 Q7oA o]E #Fo] FAEXA
FeTE ° (20029 AF SO2 Q) F EA
2 Q% Y AR BAE FEFHOZ HAIYY
FHAEH Y2, 2002).
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&
=
)
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=1
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* AgAat

cyhexatin, fenarimol, mancozeb, methoxyfenozide,
Hgste Wi s&e] AFHE 5o AR

cyhexatin, mancozeb, spinosad, trifluxistrobin 7

NF $299 A2 PAGORE RS FGF) AT 97 AL FSHAAT RAAFE )
g 2%

whA.
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ok 2002 8¢ #A| 6% EBH3st] ity 65
Foluh dEY 80FHE F Aozt Utk (9
2002). 3H o] F (2002) °lHg HAE HA3}]
A% U EA vt Dztoly el A
ol A& A FTAH9 WAYH vt Y LAY F
mlSo A 7o FFzRELIIFE] AAHA de o
A7t 6% 34317 WEo] (www.epagov) ©oldF
(poem)ol] FHAFEL71EC) AAHS A= FF F
Aol HAEE Fgsd Hx F A HF &
sotgwtol gzt AKldle LA &3t
€ AR geue A 45T b Jdrh o RS

FA S o]t

=
[

wgel Halz BAE HelE MF ZolN $eeE
AU szol TAA 2T, WS S 5
S50] A g HASOIAT BTN ool
FOPARHE7IE) AHHY Ak FRoZE W
A W Ay 8 A3 A4 ¢ Age
Agolth T A 4 28 2AY S o



YElEE A WAE A AA A FHLE GERlN FHY IR BF FHF 2L 167
Table 1. List of application pesticides
. Amount of acti
Korean item name . oun . OLAMYE Common name Target pest Dilution fold  Trade name
ingredient (%)
Azoyterobin SC 20 Azoxystronin | CrSimmon spofed 1,000 Ortima
leaf casting etc.
Nac WP 50 Carbaryl Leaf roller etc. 875 Donbu nac
3% Unregistered
. . Two-spotted mite etc. .
Cyhexatin WP 25 Cyhexatin . 1,700 Plictran
¥ Unregistered
Fenari WP 12 Fenarimol Powdery mildew 3,000 Dongbu fenari
Methoxyfenozide SC 21 Methoxyfenozide Persmrxnrr;i)lrll fruit 1,000 Runner
Persimmon spotted
Trifloxystrobin WG 50 Trifloxystrom feaf casting, 4,000 A-pul
anthracnose, powdery
mildew
Persimmon spotted
Mancozi WP 75 Manozeb leaf casting, 500 Dithane M-45
anthracnose
American serpentine
Spinosad WG 10 Spinosad leaf miner etc. 2,000 Olgami

% Unregistered

A FERAFHE I Fol A 2
EHAE o 2 FHEY 27 BA deAAE 23
& 997} Q.

He B ATE of 5 Q0D 1 A9 7}
Aol AF2A WFAN 3} o) AFo) ForARIE
Ngol AR Y= FFEL )3T WANAES
Relel Agatel, £3 wylA ol BRD
3 wlFe) FRRRHENEN AFRAL Lol
Aste] Fasrgic.

U= 4

1. NE 23

A AFA vAEst A F X FdoA o
A5 AN SE sded HddY FdE AR
FTHO H¥oR AXNT AYSR FHAE $UIFEHY
I 2uFEel 3 Ao QoA B AP0 RRE =
HE DAY FELE 3PN E ©io] F AaFe]
obd F7tellM A& 3t SlolA #HeEst & o) F o]
Ae ALz & FE i

TH FAEY HAAL =3 AHT F opie] 9
A Aoz AelE slFo] ML Aew,

2. =9 A AID| ¥ BR

Ao o] &3t Fe TN Fot o]
FFol FERFHLIIE] AAHY U= FAIE
(www.epa.gov) FolAl Zt FAESY #AEEA oY AR
ES EOE AAS2H (Table 1), A Al7le 57t
T3 WA 7 G HaF 2 A A 58
st AR (o] F, 2003b). 4] AN
T A3 F3A3A AMSE E§et 83 HAE T3t
dom wHe HAoAME HIFFEAE AHEstA
%, 73 HAE AAISHA T (Table 2).

ol

4

o,

o3 ol'N

3. N=

97t AEAHE 20023 109 1099 Qe Z+
okAld AHe F AFAUFE Table 33 2tk A EA
HFE A FHE YR & I1F 7 & MY A4S
ANFsEA 2 kgol HES 3t 3EOZ AH AT
#A#st vEFS oA F8 ¢ JFFAE 120
+ 10 g 0 = 10)o]Q e A #F7t & o] Fol
A 78 7Y HaFAE 150 £ 15 g (n = 10)9]
At

4. =0 MES =N

Azoxystrobing AAEF 2o} (F) AFA FHEY
2o A} mancozeb, methoxyfenozide, trifloxystrobin,
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Table 2. Spray schedule for the control of pests conducted at the sweet persimmon orchards

Locality angE:ﬁZi a:)z){]iitjatci,cf)n Used pesticides”) Amount of application
1 511 Azoxystrobin SC”+Methoxyfenozide SC
2 6/2 Trifloxystrobin WG+Spinosad WG
Micheon 3 6/18 Fenarimol WP”+Carbaryl WP
Jinju 4 7/9 Trifloxystrobin WG+Methoxyfenozide SC 1,000 ¢£/180 trees
5 7/29 Fenarimol WP+Carbaryl WP
6 8/17 Mancozeb WP+Methoxyfenozide SC
7 9/26 Fenarimol WP+Cyhexatin WP+Cabaryl WP
1 4/1 Lime sulfur
2 5720 Mancozeb WP+Methoxyfenozide SC
3 6/4 Trifloxystrobin WG+Spinosad WG
Geumsan 4 6/19 Fenarimol WP+Carbaryl WP
Jinju 5 7/18 Azoxystrobin SC+Methoxyfenozide SC 1,000 £/200 trees
6 7/31 Trifloxystrobin WG+Carbaryl WP
7 8/23 Fenarimol WP
8 9/25 Azoxystrobin SC

a)Sprayed with chemicals which were possibly adaptable to the pome trees in USA (www.epa.gov).
sC: suspension concentration, WG: water dispersible granule, WP: wettable powder.

spinosad, fenarimol, carbaryl, fenarimol, cyhexatin:® %
Fay () 5971972 FHREAAgA 2AL
TR AR A4 £& AAT F, 53 45
ot & Z2RE At MASG o] 5L PE film
bagell ol g3t 20T olsloll A BA37) A7kA B%
B stk 7 58S ohe 2o] B4Eh

Azoxystrobin : A& 25 g-& acetone:methanol (1:1,
VWVLE Y] F& F, 4 sl dAgor o
FAtk o] F YRE FH3A nhexand shsted A
2o 3t} hexane Z-& w23, thA] dichloromethane©.
2 #u ¥, 2 5% florisil sep pak cartridge=
A% o methanol® 83 A& HPLCE ¥-43}
At

Carbaryl : A& 40 g& acetone 100 M2 v} 3Z
St At Ae ¥, Sl AYs gy 2 30
mE &3, o|F 15 mE EXtrelut NT 10 go loading
gk § A7k 3 dichloromethane 200 m(Z £3 A
1 F o $29% AAS2T, ATEL nhexane ;
5, viv) 10 miol £33t column
chromatography (florisil 10g)Z ©]&, n-hexane : acetone
95 : 5, vjv) 90 mZ AMASH Bla]F, n-hexane :
acetone (90 : 10, v/v) 100 mZ £33 5, o] &3
< 45 F3T, 2L E-S acetonitrile 5 mio] £33}
o HPLC¥#7%7] (Ex : 290 nm, Em : 330 )& &
Ak

Cyhexatin :

acetone (95

A& 50 gol 2% HBr 5 mE 7}siA

acetone 100 mE v} F&3td T Hsty, &
st ge By 30 mE Sk, olF 15 mE
EXtrelut NT 10 gofl loading3}%ic}t. s A|7F %
n-hexane 200 ME EEAA £ F AYFFH8LL,
acetonitrile 10 meol S At o E
chromatography (silica gel 5g)& ©]£, acetonitrile 20
= A Astg ¥@) T, acetonitrile : acetic acid (100 :
02, vjv) 30 M2 &&EAN ¥ ZAsHsty, A1E
< acetonitrile 0.001M : HCl containing 0.005M NaCl
93 : 7, viv) 4 mioll L85ty HPLCUV (214 nm)E
st

Fenarimol : A|& 50 gol acetone 100 m¢E w}3j3
3t AgdAsty, e At g 2y 30
m2 33, o|F 15 m{E EXtrelut NT 10 go loading
3t¥h. & A7t T n-hexane 200 mE £EAZ ¥
o] £&Aqg 7AYEE3ITE, ATLEE nhexane 10 ml
o £33} column chromatography (florisil, 10g)E ©]
£, n-hexane : ethyl acetate (85 : 15, v/v) 100 m{E A
Asle] wE]l L nhexane : ethyl acetate (80 : 20, v/v)
100 M2 §&3 7, o] £59& AdsFey, 42
E-& acetone 2 m{ol £33t GLC/NPDE A3ttt

Mancozeb : -3 flaske] A& 60 gz SnCl; - 2H,0
4 g 3N-HCI 200 mE 23, A 158N 65%
NaOH 49 15 m(s} ¥3} KMnO, €9 5 mi, A 2&
Fo A AIeF [05% Cu(CH;COO)j/ethanol 0.1 me<}
diethanol amine 10 g& ethanol 100 mfol] &-3fstey %

column
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Table 3. Exposure periods of pesticides in each tested sweet persimmon

Days after treatment

Date of spray (Month/day)

Pesticide )

Geumsan Micheon Geumsan Micheon
Azoxystrobin SC 84-15 152 7/18, 9/25 5/11
Cabaryl WP 113-711 114-73-14 6/19, 7/31 6/18, 7/29, 9/26
Cyhexatin WP - 14 - 9/26
Fenarimol WP 113-46 114-73-14 6/19, 8/23 6/18, 7/29, 9/26
Mancozeb WP 143 54 520 8/17
Methoxyfenozide SC 143-84 152-93-54 5120, 7/18 5/11, 719, §/11
Spinosad WG 128 - 6/4 -
Trifloxystrobin WG 128-71 130-93 6/4, 7/31 6/2, 7/9
A1 3 mle} ethanol 2 ME BT, HH3) FTYSHHA B 15 mE 37, ©] 2 EXtrelut NT 10 gof loading
ST AS Bk A 25T EANGS stgith. @ A|ZF 3 dichloromethane 200 m{E &FA]
UV/Vis spectrophotometer2 3} 600-300 nmel &4 1 & o] £5d8 7ItEE3te nhexane : ethyl
spectrume &4, T 400 mnet 490 nmE Al A acetate (90:10, v/v) 10 méol] L3stHct o1& column

base lineS 7, 435 mmollA] peak HolE
REAZFAA 93 C9 AHEEE
mancozeb®] =2 34rskgich
Methoxyfenozide : A]S 50 g< acetone 100 M Z w}
HFEy, AgAHE F Lo E Zotetd g B
Y 15 mZ sk, o} EXtrelut NT 10 gof| loading3}
gt 3 Al7F 3 dichloromethane 200 m{E £& 4171
T ol $29% PLE2HL, ATES nbexane :
ethyl acetate (90 : 10, v/v) 10 mgoll £3f3sta} column
chromatography (florisil 5 g)2 ©]£, n-hexane : ethyl
acetate (90 : 10, v/v) 70 mE AMAsY ¥,
ethyl acetate (70 : 30, v/v) 100 @MZ £&3
H, o] #EqE AtFE3, AT ES acetonitrile 5

méo) £33t HPLC/UV (220 nm)E #4314tk

e g
e o
—

I

o,
A

n-hexane :

Spinosad : A|5 80 gof IN NaOH 10 m{$} acetone

100 m2 hiFEEY, ZeeiRd ¥ $uE 2%
ste] g Hu) 30 ME &3, o|F 15 mE EXtrelut
NT 10 goll loading3}it} & A7+ % dichloromethane
200 2 247 F o §29L BAsEe, A
T E-S nhexane : dichloromethane (50 : 50, v/v) 10 m{
of 23)&ted column chromatography (silica gel 5 g)&
o]4 n-hexane : dichloromethane (50 : 50, v/v) 50 mi
2 A&t w3, dichloromethane : acetonitrile (75
25, vjv) 100 M2 §£3 H, o] &4 AW F
2317, AIFTES acetonitrile 2 mld] L33l
HPLC/UVZ 245 pmoll A #4313 o}

Trifloxystrobin : AJE 50 gol acctonitrile 100 m{2
Bz AAARAGT, S90S A ¢

chromatography (silica gel 5 g)& ©]%, n-hexane : ethyl
acetate (90:10, v/v) 80 m¢= A3t} v 2], n-hexane
. ethyl acetate (80:20, v/v) 100 mZ £& A7 ¥ 7Y

23y, AITEEL acetonitrile 3 miel £3) 5t
HPLC/UV (245 nmm)E &4 3o
dot o @

axtel U@ 2 o 4ES) A5 Teble 33

7skth. Azoxystrobins 7709 ool WE IrE2
82.0~1069%°11 %, AEFAE 0005~004 ppm
ARN FERAFIALIES A FES T
2 Rt Azoxystobin®] Wi IHFES HI
820%019 A AEWA= 004 ppmolTh ©
7t % azoxystrobin®] ZHFFS v AFEY AL (F
3 15294 4%) 2% AS @A 77H<0.04 ppm) °]
AL, FA AR AS (5 YA + T8 15¢7)
W 0.04 ppme] AFFo| HAEHO v|F9 FAJF
3471%9 3 ppmEch B W FFEo|UTt (Table
4). Mancozeb, trifloxystrobin, spinosad, carbaryl %
cyhexatin®] ZFFE FAFG wA Ag BF AEH
A ¢gtrh. Fenarimol2 4+ AlFolA 0.016 ppm, 7|
A AgolA 0020 ppm oA} vFE] Aba, Hjel
g FFRFHLE71EA 01 ppmEttes Y W
z02 A5 YoH, Methoxyfenozide?d] 7
A AEIA 0022 ppm, U] A4 0029 ppm
2 0 AgelA FokRFHLIIE 70 ppmol
ted of$ e FEoZ AEHJY wEbA v=

H]
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Table 4. Recovery ratio and detection limit of pesticides

Recovery (%) Detection limit

Pesticide

+ SD (ppm)
Azoxystrobin 820 £29 0.04
Carbaryl 98.5 + 0.3 0.005
Cyhexatin 870 + 15 0.008
Fenarimol 92.6 + 39 0.008
Mancozeb 851 + 27 0.02
Methoxyfenozide 825 + 0.7 0.008
Spinosad 1069 = 1.7 0.005
Trifloxystrobin 914 + 1.8 0.006

22 98 v A A ALE 99 2L
243t azoxystrobin, carbaryl, cyhexatin, fenarimol,
mancozeb, methoxyfenozide, spinosad, trifloxystrobin2]
AR AT A2 AFF SEoIAT,

°] ¥ (20032) F7tA WAEA S 55 <
9% WAY @ FFZo) MRLe] ARHo} 3
A FAe A AAA wE gAY &F
2d 7 A Aol B2W 0T 29 £
ARAGY, SANRAARY ¥ PUREE
A7\ S8 @7 (GEDAN BE o
A ggkon, Egoigdiplrd A7 Fut
Stel ST NE BAHA QoL st
A AG9UFE oA @79 FEES RE

>
0:':'_11_?,

oy
rflr re o

i

A

o=

MEopl Y olo &b pZ o 2
[o3
= 3

4}

s
r
pu)
Y
3

£

. 2000 HAE AA3E &
QAT FE7)d) 11% AT st 24
, BAE AE3] s FdoAME 34% T8
Aty BY (3 5, 1995) 3ot & 9+ ¢
PG A & A A FgE Fie] B
FAF (FFHA YR JE F 1& AFH
W29 Asi#HEo) 42 113%% 67%32m w
Aol AL FAFHANA 9%, 12 FAFA A 6.7%, 23+
A3} (FE2L)NA 37%H0T (o) 5, 2003a).

g S uEte] FoFEEAI BEe] PAE F
Py FAate] Aol M= Fdatet 8N 03%2]
gjajggte] WASHL, UH AS FAFTA
03%, 13 Aol N 43%2 vF 29 PA 2§
Ao HEe #AAHE] F2 FIAE EATHOl T,
20032). ol& W= £EF A AAY BF mdAF
o LY F U= FA} Q7] WELE FF W
FEAANNE Y FA 9 Adely HAeo] o F
Aoz Az |

53] 979 Azt o] FojAA gAY BESEX
e F7IRY @ £ A, A9ud WHHEF A
R ol I HHZE AT F UE WAL
el MRLo) AAHA FHo2 QAT Aujde

o3

o fF Rl ool

b

N
—_
i
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Table 5. Residue of pesticides in the fruits harvested from the experimental orchards

Residue (mg/kg) in the fruits harvested from

MRL (mg/kg)

Pesticide Gumsan USA export-type” orchard ~ Micheon USA export-type orchard in USA
Rep. 1 Rep.2 Rep.3 Mean Rep.1 Rep. 2 Rep. 3 Mean :
. 20
Azoxystrobin 004 005 004 004 <004 <004 <004 <004 Perstymon)
50
Carbaryl <0005 <0005 <0005 <0005 <0005 <0005 <005 VS (\ i i e
Cyhexatin <0008 <0.008 <0008 <0.008 <0008 <0.008 <0.008 <0.008 (ﬁegr)
. 0.1
Fenarimol 0011 0020 007 0016 0016 0020 0023 0020 (o
70
Mancozeb <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 (Apple and pear)
Methoxyfenozide ~ 0022 0021 0022 002 0033 0028 0025 0029 70
(Apple)
Spinosad <0005 <0005 <0005 <0005 <0005 <0.005 <0.005 <0.005 ( A%Sle)
Trifloxystrobin ~ <0.006 <0.006 <0006 <0.006 <0006 <0006 <0006 <0.006 ( Aiﬁe)

YSprayed with pesticides which were possibly adaptable to the pome trees in USA (www.epa.gov).
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Analysis of pesticide residues on sweet persimmon harvested from systemized orchards for exporting to USA
Young Sub Kim, Ho Yul Choo', Chung-Gyoo Park', and DongWoon Lee (Department of Applied Biology, Sangju
National University, Sangju, 742-711, Republic of Korea, 'Institute of Agriculture and Life Sciences, Department of
Applied Biology and Environment, Gyeongsang National University, Jinju, 660-701, Republic of Korea)

Abstract : Temporary control schedules were tested at sweet persimmon orchards to development new control
programs to meet the quarantine requirements of USA in 2002. The 'USA export-type control orchards’ were
sprayed with pesticides (azoxystrobin, carbaryl, cyhexatin, fenarimol, mancozeb, methoxyfenozide, spinosad and
trifluxistrobin) which were possibly adaptable to the poem trees in USA. Pesticide residues in the sweet
persimmon fruits harvested from USA export-type control orchards were analyzed. Azoxystrobin, mancozeb,
trifloxystrobin, spinosad, carbaryl, and cyhexatin were not detected by the experimental methods. The residues of
fenarimol and methoxyfenozide in sweet persimmon of USA export-type control orchards were 0.016-0.020 ppm
and 0.022-0.029 ppm, respectively. These levels are quite below the maximum residue limit level of USA (below
0.1 ppm in fenarimol and 7 ppm in methoxyfenozide). These results suggest that new control programs could be
developed by modifying the USA export-type control schedule tested in this study to meet the quarantine
requirements of USA, if we could suppress the damage of plant bugs.

Key Words : MRL, pest control, pesticide residue, quarantine.
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