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SUMMARY

I. Title

Tolerance of pesticide residues on raw agricultural crops under -cultivation

periods

II. The purpose and importance of this study

Pesticide residues survey for agricultural products in Korea were mainly
performed by KFDA(Korea Food and Drug Administration) and MAF(Ministry of
Agriculture and Forestry). Survey for market samples were easily take up from
whole sales market, and they were unusually consumed before determine the
residue results.

Pesticide residue survey for cultivation period, usually determined at 10 days
before harvesting. In this procedure, some of tested samples can be exceed the
MRL. This unfittable agriculture products cleared alteration of use, delay of
forwarding, and discard under present act.

The tolerance of pesticide residue were subjected to MRL established by KFDA.
The number of tolerances established for the crops during cultivation period were
relatively not many, so increase and expand of establishing the tolerances for
pesticide residues in crops under cultivation period is necessary.

In order to establish the tolerance for pesticide residues in crops under
cultivation period, first of all, the biological half-life of crops under cultivation
condition is important.

Using the regression equation for degradation patterns of each pesticide in
cultivation and storage period. We can expect residual amount of pesticides at
harvesting time, even though we normally analyzed sample which 10 days before
harvesting. Also we experimented removal efficiency of washing process by

tap-water, and surfactant solution



II. Contents and scope of this study

1. Determination of biological half-life for crops under cultivation period

2. Study of dissipation rate under storage condition

3. Experiment of removal efficiency by washing with tap—-water and surfactant
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Table 1. 7o) A48 487 hga8d 44 5
=
ggme  oosh gy AL gy, WAAS7IE  MRL
JEY) (%) A 7] 314 (ppm)
Bifenthrin WP 2 1,000 F85d 7 23] ol 0.5
=70 Procymidone WP 50 1,000 FE59 A 13] o]y 5.0
= A Carbendazim WP 60 1,000 FE10gA 23] 0.1
Imidacloplid WP 10 1,000 FE7YA 3%] o] 5.0
Benomyl WP 50 1500 14 4 5.0
Chlorpyrifos WP 25 1000 8 4 -
A= ?lgt;f:;g:;ﬁn WP 25 1000 2~10 2~4 5.0
Imidacloprid WP 10 2000 5 3 50
Procymidone WP 50 1000 3 - 5.0
Folet WP 50 1,000 FE2dA - 5.0
7] Procymidone WP 50 500 - ?}2%‘ 7 - 10.0
Tolclofos—m WP 50 500 TE15¢ A 3%y 0.2
Triflumizole WP 30 6 FE2d A 53] o] 2.0
Procymidone WP 50 1000 3 - 5.0
—_ Chlorothalonil WP 74 500 14 - 5.0
B Fenitrothion WP 40 1000 21 2 05
Iprodion WP 40 1000 21 - 10.0
Methidathion EC 40 1000 7 4 0.3
/R]— 3} Phosphamidon SL 50 1000 8 3 05
Chlorpyrifos WP 25 1000 7 4 1.0
Chlorothalonil WP 75 600 30 5 1.0
Chlorothalonil WP 75 600 7 4 1.0
= u}_ = Dichlofluanid WP 50 500 2 5 2.0
Iprodione WP 50 1000 2 4 5.0
Procymidone WP 50 1000 7 1 5.0
Procymidone WP 50 1000 3 4 10
Chlorpyrifos WP 25 600 14 3 0.5
B <=0} Cypermethrin EC 5 1000 21 1 2
Iprodione WP 50 1000 14 5 10
Chlorthalonil WP 53 600 20 2 1
Abamectin EC 1.8 3000 7 3 0.05
Metalaxyls WP 15+35 1500 7 1 20
}\] %/:q copper gxychlorlde
Spinosad WG 10 2000 7 2 2.0
Chlorpyrifos WP 25 1000 8 4 0.01
Dimethomorph WP 25 1000 14 1 3.0
Bitertanol WP 2% 2,000 14 4 %Eﬁg}?
e Tebuconazole WP 25 2,000 7 3 15..(())((f1$ft))
Cypermethrin EC 5 1,000 7 5 g%(&‘;ft;
Procymidone WP 50 500 3 3 5.0(fruit)
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AEA ARNNF AFF WS 28] 98 0943 ARE 4TS 20T A
A i=

109 o4 RASWA Hx 78 o4 AREZ AAFL ABA FANGE ZH5
om ABAWY AFFE EAT] ANAFE] AEA D A WLIE BEF
t}

g, AR o x&%kg—% AA L

ARl % ARA FFEF AALDL A7) el 5U7F ARE AAse] of
del Mo AHe & F ANAT T AFLFS wlaste] AHel &% AA &
&2 T

1) tap-water A%
NE dAEFS A Eo %5 2L A A9 283 J&g & 525 FEE 1
=]

8 30x7 Ae F waAstel BAtA

) Al A A

NEdAZZFSE AH T AT AAE 02%(FHF) 2 01%(HF)o= 3
£ 2L} A AY 28 A" F 2= FxrEA 13 30x7F AlH s A
Gk e Sur-Ten £9( 75%, sodium dioctyl sulfosuccinate)s 0.01%& == Al
of 919 WhHo g AlHste] A8

ot
)

ME
NG
ol
el

ot
-

1) 7 % Bifenthrin ¥ Procymidone?] 4]

AAA T 20g2 Dichloromethane 100mLE 7} W23 3 F 12759 FESA

ekl gstar 40T FEFANA A ESe F acetone 2mLE X

gas® 7A113e] column clean up AlEE AMEEFTE BARALS FHEH AR

n-hexane : acetone(9 : 1, v/v) &9 ImLol| &3|AZ1$ 10mLe n-hexanel = %“‘é

3}¥ florisil SPE cartridge®l loading 3}$ith. cartridgeol /] n-hexane:acetone(9 :

v/v) &9 6mLZ &AIZ & §F9E 10mL9 n-hexanel 2 AJ-§3}e] GLC/ECD
A5t

?Fo
ol
=l
&
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E719 % Carbendazim % Imidacloplid®] 2
W% By A8 20g9] acetone 100mLE ¥ w7F updl A 3 = A9 o3
stal o A& 40T oldtellA 7Y FFsIATh w5 A 23 295 10mL, 75

100mL 2 05N f44F 10mL #7713k & BEdo]F=2 7] hexane 50mLE 23] A|F

sl 7] gviE=S WY F IN NaOHE pHE 75 AE®E 24Ut o &
dichloromethane 50mL % ethyl acetate 50mL%E Ewjsled F7] &W&& Y
sodium sulfate =& EIAA F7]d  wkol 40T olstAlA  pUgE=sa

dichloromethane 10mL 2 % &3} t}. SPE silica catridge (500mg)E dichloromethane
2mLZ A3 3 T 10 mLE ZE3 A5 5 1mLE loading 312 dichloromethane
2mL % hexane/acetone (82, v/v) 2mL=E AAsAth wF  AES
n-hexane/acetone (4/6, v/v) 5 mL&E &&FA|A & & dh $F7]5 AMEste] 55
3t methanol 2mLE A €35t 045 um membrane filter2 o33}t o = 20
uLE HPLC 9 93l chromatogram 3o YEH peak areas &Aste] 4

g o] o4&l carbendazim % imidacloprid®d #F FEZ AF&EEAT).

3) A% % Imidacloprid ¥ benomyl®] 4
A5 AAAE 25g°] methanol 100mLS 7}3F3 high speed homogenizer

(Nihonseiki Kaisha AM-8)ll A 122 (10000 rpm)C2. 2 287t nfa &8t 55
S #7312 (Toyo No. 6 filter paper) TAF 2 87|12 30mL methanol® o]
Aol oA el R oAS 40T water bathol A 1A7Hs<E WX
benomyls carbendazim®. 2 WEA AT FEA] HIE 150mLE 24 & 1 F
75mLS FH3ste] 250mL el Foll &t EHodFoll 75mlLe] 5% NaCl, 5mL<| 1M
HCI1Z} 50mL®] n-hexane/dichloromethane <3< (80/20, v/v)& #&E= 7Fsta 1+
A", AAEAY. Fr1E8MsS Hea 8435 pHE 804028 =EI F
50mLe} 25mLe] dichloromethaneo. = 23] v FF3F3 . Dichloromethane% &
15g9] anhyd. sodium sulfateZol SIAIA @53 & 40ToAA FEF5, AL
t}. ZFFE S 5mLY acetonitrile : methanol : 0.017M phosphate buffer =3} (17: 8
L 75, v/v/v)oll Al&slste] HPLC SA o2 3t

A Hel 49 1000mL FE45 200mLE A &3] FHslal pHE 8.0+0.2=2 =43

T 500mL o] Fo] &%t NaCl 5g= 7Fstar 50mLet 25mL¢] dichloromethane
2= 23] &) FF3sdvh. Dichloromethane® < 15g¢ anhyd. sodium sulfateZ°l &
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FAA G5 3 40ColA TETsSE, d2sAt. /7=l methanol 20mLS 7}stx
40°C water bathol A 1A17FE¢r x5t benomylS carbendazime® = ¥ 3FA| A T}
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Chlorpyrifos 2 procymidone®] 4]
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chlorpyrifos 2  procymidones dichloromethaneZ 2.2 ®HjA|ZA .  Dichloro-
methaneZ-©] T8N W5t Eg¥ F dichloromethane F& F% sodium
sulfateol] &A1 A EFatArt. T F8& Aol 40mLe dichloromethanes 7}t
el wwizgde wkEstel oA 9] dichloromethane Fol 35t

ojgte] FEAGoAM IHFHTIE A AXNA =
71 4 hexane 5mLel] A&t T 80g9 {lorisile]
hexane®l] 2l&] 2% X % glass column®l loadingd}¢] hexane S80mL= conditioning

3}al acetonitrile : hexane : dichloromethane(l : 49 : 50, v/v/v) £&&% 80mL=

w2
ot

A
o

dichloromethane =

T No gas® 1

> mlo
S
(e}
a3

AT && &iE 40Tolate] F&FAAM HdEH7IR wFHeta HAFHoR
No gas® 7A 7l F ZHFEA 8§ acetone 10mLell A-&3st & GLCEA o= 319
t}.

AA el Z° 1000mLE 200mLE #3to] ¥3F NaCl 50mLs} 37 ool %o 7}
g % dichloromethane 100mLZ 23] w|3}%lt}. DichloromethaneZo] =& <4t}
WAl #8¥ % dichloromethane S5 < sodium sulfatedl] &3A1AH 3131
th o] %o HAGL FFAme FAA A GLCE HF#EFS A8
5 &7] Tolclofos-m 2 Triflumizole®] 4

53
HARES A A DA HE 40go] acetone 100mLE 718 T A7E ALE31
5000rpmell A #A 3}t g F Floldsta, JF3d w5715 o]&ate] 40TAA &
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Foto] oA ES AASAT. FHAS AT &4 5% NaCl 200mlE 7k
dichloromethane 70mLZ 23] &3 &, &1
TS FEINMUEFS Vel @5AIA  250ml FSflaske]  Wol ¢4 E 5 E)]
n-hexane : dichloromethane(9:1, v/v) 10mLol| A &3}3te] SPEZA A 3} c}.
n-hexane 5ml, n-hexane : dichloromethane(9:1, v/v) 5SmlE <=2}z ox  7}e)
cartridgeE® &A43st $ A5 5mLE Y3t} n-hexane : dichloromethane(9:1,
v/v) bmlZ AAg & acetone : n-hexane(3:7, v/v) bmLZ §EAA HAAvAHESH

719l &= F obAl= bmLell &alste] 717159 skt

<=
1
z
Z
o)
o
T
Gt
k=)
T
i
B
!
o
it
X
il
o
o

6) @7] % Folpet ¥ Procymidone?] ¥4

BA RS AATT E7IA R 40gol 50% A dAmLE= st pHE 1 ~22 x4

A7}t
3 acetone 100mLE 7}all 5000rpme 2 A 33 & Folodysle] 2F3d H=7)
g o] &3}t 40C°ﬂ*ﬂ F55F0] oA ES AAGAY. FEAS BT %74 5%
NaCl 200mLZ 7}3 & dichloromethane 70mLE 23] FZ%3t1, =& T340

EFS 78] g§4AA 250mL FEflaskol] whol €44 % %3}o] n-hexane 10mLo] A&
3to] SPEA A8 T n-hexane 5mLE 7138l cartridge® A4 3}3t3 A& tmlE

F933% n-hexane : dichloromethane(4:6, v/v) 5mLE &&A1A &L n|Ax37]0
T5F obMlE SmLell &alate] 7171 Fdstth folpets A IAONA B A AR
Aol a7k WA E o] 50% A4kE Hbstel ZalE WAlste] HES FHskh
7) £% % procymidone ¥ Chlorothalonil®] 4

A& 50gol methanol 100mLE 7}&bar whai7] 2 5000rpmell A 23 &fo] 4t
ZtZ gt ~Fo] %7 F ZAAE 50mLe] methanol® A & 3le] <oteo] goly &3dts

o] 30%% WAt WEd ARE B dte] AT ¥ F 100mL
o] n-hexane® & AAEu] o] pn-hexane =< st P methanolZ< thA|
50mLe] n-hexane®. = 23] Fujste] Z47te] n-hexanes Sl n-hexaned 3 9
a9k BwlE n-hexaned FFIA FH7IE 3BCHEFNAM 7

5ml9] n-hexanel @ A-&3te] GC/ECDO F¢)35+4t)

o
4y
_?1_',
o

8) X% < Fenitrothion ¥ Iprodione?] &4

3z F
We g Al (50 g)ol acetone 100 mLE Yo 187 ntd &3}

r
ol
dd
o
o

,23,



oJgata oS 200mLE &3t o2 40mL Feko] 40T olstel A et HF3
Arh. FFdel 3k A 30mL B FHF 100mL HIEE F R FR §r)w
=
[e)

dichloromethane 50 mLZ 23] F&3}l9 7] €5 & ¥4 sodium sulfate &<
3 1

-

FA A F7)e] ol 40T o]stell A 7t H=3laL hexane 2mLE A& 3tTh 1 uL
£ GC 9o Y3ty chromatogram “Jol YEMD peak areals sl T A

9] 3] fenitrothion ¥ iprodione®] TF FEE AE3IAT (AE 7I& 58 53).

9) Ab#} 5 Methidathion ¥ Phosphamidon®] &4

MA  AFBAIE 25g°]  acetone 100mL<S  7}3}al  high speed homogenizer
(Nihonseiki Kaisha AM-8)°lA 12 (10000 rpm) .2 287t uld F&sct. &
ES Fled#stal (Toyo No. 6 filter paper) XAF 2 8715 30mL acetone® o]
Ao oz ekt I HqAe 1 L BdoFo] %73 50mL E3A IG5t
450mL SFTE #dE 7Fe $ dichloromethane 50mL & 0.2 23] 1] F&3} o)
Dichloromethane %NS 20g anhydrous sodium sulfate =o] E3A|#A &3 3
40CoANA #Zdss, Aa skt Methidathion®] ¢ #F2<S 10mL n-hexanedl
A -g3]3F ) 2  phosphamidon®] 7%+ 10mL9 acetone/dichloromethane &%
(10/90, v/v)oll A-&3t] 22t column chromatographyel & A8t th. Methidathion<]
% chromatographic column(1lmm id. x 40cm)oll florisil 5 g(Aldrich PR grade,
60~100 mesh, 120TColAl 5A1ZF o4 &Adshz 2 9ol 2 ecm =°]Z anhydrous
sodium sulfateZ g2 A2 E A3 25 mLe n-hexanel. @ Aol B FH ) Sodium
sulfatez o] &% 7] A Ao 29 n-hexaneo] ¥ A FE&N 10mLS columnel 7}
stal o9 5mL n-hexane2 2 column HHES AW xWo] w=ZFy7] A
50mL¢] dichloromethane : acetonitrile : n-hexane £3%1(50 : 05 : 495, v/v)& 7}
3to] o] B3 2o wg i, A 50mLel dichloromethane : acetonitrile : n-hexane &%t
H(G0 1 1.5 485, v/v)oE §EAA WSt §F EEE 40TColA s, A
% 5mL acetoned] A}gsted GLCE  EA3Tt.  Phosphamidon® 7
chromatographic column(llmm id. x 40cm)el silica gel 5g(Merck CC grade, 70~
230 mesh, 120l Al 5A1ZF o] &4dsh)¥# 1 9ol 2cm =o]= anhydrous sodium
sulfates 2FelZ A4 5% da 25mLe] dichloromethane®. 2 o] W}l Sodium

sulfateZzo] =% 7] Z Ao %A 9 acetone/dichloromethane &3 Ho] =2 A|85&

,24,



9 10mLE columnel 7}etal oJ9] acetone/dichloromethane 39 5mL= column
HHS AWk o] =Z57] AW F7FE 40mLe] acetone : dichloromethane
E9(10/90, v/v) = 7bske] o] EEE wEla, AA 50mLe  acetone

dichloromethane &3(20 : 80, v/v)2 2 &EAA Wittt &5 £3& 40CoA 7

AE= A3 & 5mL acetoneo] A3 3] GLCoO| T A3t}

10) A}3} = Chlorpyrifos @ Chlorothalonil®] #4]

AAd AFFA R 25gS A FSEe] chlorpyrifos®] A% acetone 80mL-S, chlorothalonil
9] 749 acetone 80mL<} 3mL<e 50% <4k 718le] homogenizer(Nissei AM-7)ll A
TAdsHA vt oS Celite 5455 7+ Biichner funnel’dolA &< st 20mL
acetone®.® §7] 9 TALE Al FHsto] Ao of i} ghapqivh. X ool s 40T

olgte] T84 A FHVE A EFste] A oJHd FI 13457 H=
sttt FE w59 dHAS FR T &l x 295 50mLet n-hexane 50
mLS A2 7eta 383 w72 AEE A wnkele] EA1A4E21 chlorpyrifos

Mo

chlorothalonil® n-hexane® o2 ®ujA|Zt}. n-hexane® ©]
2l¥ % n-hexane & < sodium sulfateol] &HA|A ©
o] 50mL n-hexanes 7tsto] 91 Ful#A4 S whEsto] 94X n-hexane ol st
ATh 33 n-hexane < 40T ©late] &AM HdFxH7I2 i HAANA F5
3t & A7) FeA dIA 7 FHEA L n-hexane SmLel A-&33 & 8.0gY
florisil(Sigma PR grade, 60~100 mesh)©] n-hexaneo]| <3 <FAE5FH glass
column®l| loading3} % th. chlorpyrifos® 749 n-hexane 50mLZE conditioning 3} 3
acetone : n-hexane(l : 99, v/v) &8 S0mLE &A% 29, chlorothalonil®] 7
¥ acetone : n-hexane(l : 99, v/v) £&%9d 50mL= conditioningd}lil acetone :
n-hexane(5 : 95, v/v) E3t89 30mLE §EAAY. &9 &vE 40Ceolste] 4

dollA 3 A E=7] 2 ALVt A AuAz $ XJTET—E‘#

7| =
acetone 10mLel A &3] 3 & GLCE X35t}

o

A

m
{o

ML

11) & EvlE < Dichlofluanid ¥ iprodione®] 4
s WEERIE AlE 40go] acetone 100mLE % il homogenizerE ©|-&3}o]
5000rpmo.2 3%3F v FE3Ah o3 S Celite 5455 7+ Buychner funnel® 7+

=
oF - oJatatar, FF3AEE7]o] 40TCAA w338e] acetones AAEATH FE=HS
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XA A5 20mLS, 755 180mL ¥ dichloromethane 70mL-&
7hek = AA A'star GXAIA . 59| dichloromethaned < FF3AHEF &
A A FEAIZL B, B dichloromethane 70mL& 7heto]l 2855 skl o] A&
Aol A FAH w53kl SPE AAleth. BAlE2 10mL4 n-hexanedl &3 *]7]
i1 o]% 2 mLE 3o florisil cartridge(BondElut®, 1g, Varian)ol loading &ttt
n-hexane 5 mL% washing ¥ acetone : n-hexane(2 : 8, v/v) E¢&v] 5 mLE &=
ANAT. XS AdAnAE57]2 5% U3 n-hexane 2mLE A-&3te] GC/ECD

i i

12) & EulE = Chlorothalonil, procymidone?] &4

w3 g Al & 40gel| acetone 100mLE 7}&] 5000rpmo 2 A 3}3k 3 &Qlo]335}o]
AF3 A FFH7)0l 40CTANA F53te] olHES AAGAL T5AS EdoFol &
7 10% NaCl 200mLE 7}F$ % dichloromethane 70mL= 23] F&3 %
TG ERS 7HE] @ AIA 250mL FSflaskell wrol 9k w53k n-hexane
10mLel  A&slsted SPE  AAs9tt. n-hexane 5mLE  7}8]  florisil
cartridge(BondElut®, 1g, Varian)& @433 % A8 2mLE FY3 T acetone :
n-hexane(l : 9, v/v) E¢&7 SmLE §EFAIAL §&59S A4

3l t}2 n-hexane 2mLZ ThA| 59 GC/ECDZ &4 319t}

13) <o} ¥ Procymidone, Chlorpyrifos % Cypermethrin® 4]

A & 50gol acetone 100mL-S #7}8 % homogenizeroll A 5000rpm o2 &3} 3
t}& Celite 5455 7+ Biichner funnel® 7t o33t th. o34 S round flaskel &
£

| F @ALE 30mLel acctoneo.® AH3e] el felv EFHYT EFH AL

Aol A wFH7IZ 3BToAA Y 553Fo] acetones A AT A, ©] 5
AHE Rollo]Fo] &7 & =74 100mL 3 dichloromethane 50mL< 713+ & 2 &3}
3 A A AT

dichloromethane3 < flaskoll WelEe F &2 &% F& dichloromethane 50mL
2 99 BAHE dEse 29| dichloromethanes ol 39t} dichloromethaned
FINMHEF THAA FES A F 4 5 A3 3k diES 1ml
o] n-hexane : acetone(9:1, v/v) TFE&Ho =2 AE 3 F florisil SPE cartridge®l
ANBZE AMEAe. A 87F A/lE SPE cartridge®]l n-hexane 3mLE ¢ 24 &

Y g8 5mLE & AFY EE2H4LS Ny gas® A3l 39 n-hexane bmLZE

,26,



A8 g & GC/ECDel T3t aith

14) —3%0} Zchlorothalonil ¥ iprodione2] &4

= Ry /\] 10 goll acetone 100mLE 4 B0 ad #4233 3 79k o
Jﬂrﬁ} ool & 40T olstell A Y w=etAth w5l 23} A d 20mL H %%
4 180mL #7}sk —?F o o] F 7 7|3 dichloromethane 70mL% 23] F&3}o]
7] &M F& 7 sodium sulfate T& FHAIA F7)o Wol 40T o]atel A St &

Nl

=

=39t n-hexane 2mL= A&tk 1 pLE GC ° F<%1sto] chromatogram “dl
UEld peak areas A5kl EEH FAl 98 chlorthalonil 3 iprodione®] <t 5

=5 2=Esklh

15) A5 ¥ Metalaxyl 2 spinosad?] #4

Metalaxyl 219 79 Alax AMHEAIE 25go] 100mLe] acetones 7}8kil
high-speed homogenizer (Nihonseiki Kaisha AM-8)oll A4 114(10,000rpm)2. & 27t
] FESAY. FEES A o9 Fstal (Toyo No. 6 filter paper) FHAF 2 875
o] €] acetone 30mL= Ao oA e offnt el FX oos 1L &Fo] &Y
ofFel #7113 50mLel E&AAFE 450mLe]  FRTFE zEA=E 7t &

el

dichloromethane 50mL % o2 23] #u] F&3I39th §3% dichloromethane F% <
20 g9 anhydrous sodium sulfateZo°l] E3IA|FAH ©FAIZ & 40TCoNA 7T 5=, A
uagdet. Axndd  FFE 5mL  acetones 7Fate] A& AZ] 50mL2

= A=

coagulating solution (5g®] ammonium chloride®} 10mL<e] phosphoric acidE =/
of Zo] 1LZ hH3} 2g9] Celite 5455 AdZ 71ste] &%t F wEl Bichner
funnel’dol filter paperet = 9ol ¢F 6mm F7 = Celite 5455 22 filter bedd] &
l ottt FHFE o]Eld coagulating AL AR HHEI F o {9
coagulating solution 30mL%Z £7] ¥ funnel2 Aojlel Ao ooz 3519t} &
2 oS 250mL &2 EAolFol| 7|3l dichloromethane 50mL2 o2 23] 4|
FZ=3 vt €3 dichloromethane & 92 20g2] anhydrous sodium sulfateZ°l] &

AA L gFEARL 5 40CoA A8 s, diastar IF=s 10 mL94
dichloromethane®] €33l t}t. Chromatographic columnell 24 3}A171 Florisil 10
g ¥ 1 9 2cm %°]& anhydrous sodium sulfateE 2|2 A2 231 50mL
o] dichloromethane2. 2 A oIHFtl Sodium sulfatedo] =E% 7] 2 7ol <FA <

dichloromethaned] =2 AZ&Y 10mLS column®] 7}sta o] & 2] dichloromethane

S
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=)

HAs Aot xdel x=F%7] A 100mLe] acetone
dichloromethane &% (10 : 90, v/v)& 7}ste] o] #3232 He], Ax 100mL2]
acetone : dichloromethane &3 (25 : 75, v/v)o.2 &&EA#A ¥t} §E58 IS
0ColA ekEs, Aagk § 5mLe| acetonedl] A|-&3lste] GLC/NPD A RO 3
ATt AAH N = metalaxyl A4S Yol = 1200mL A& A = 250mLE A3 FH 3
I 25mLe *3A 942 718l dichloromethane 25mLA ©.2 23] 2w FZ3819 )
% dichloromethane F% %S 20g2| anhydrous sodium sulfateZol]l S3A)1#A 4
AlZL F 40CANA 728t 55, 7dsta HFES 10mLe dichloromethane®] A -8-3l 3t
Ak AJFX BN FL3 Ao 28t florisil column chromatography & 73 A
&te] GLC/NPD& 4] 38}4itt.

Spinosad #4129l ¢ AlFX AEAIR 25gel 100mLe] acetoneS 7}&}il high-
speed homogenizerel A &0 7 2E3F nhaff FE8th FEES Aol dstar
AL gL B715 o&9] acetone 30mLE Aol A ] of o} gfakqivh. 3zl offo] 50

stAl a9t 450mLe] TS AdlE 7 § pHE 1.3~15 He= =45
Ak FEAS 1L &% AT 273 n-hexane 100mLA o= 23] Hujslo]

hexane®< HH §F FE&A=2] pHE 55~6002 243 & @2 1000mL-& %2
©

S5mL= column

—

8

&
lo
3]

methanol : 5mM phosphate buffer 3} (45 @ 47 @ 8 v/v/v)oll A&zl 3}
HPLC/UVD &A 4o st5ith A=<} 5 spinosad 415 918ted= 1200mL = <}
% 500mLE A3 FHsti 1-liter& o] LHofFo AT LA o7 50mLe] >
32 AFEE 7bsta 100mLe] dichloromethane @ n-hexane &34 (20 : 80, v/v)& 7}
fod Hu] FEsATE F7]8wW =S 20g9] anhydrous sodium sulfateZol] E3A|A
EEAZl T 40TCoAA #Y 53, Aastiy. #FES 5mLe acetonitrile: methanol
: 5 mM phosphate buffer & (45 : 47 : 8, v/v/v)ol A&3lste] HPLC/UVD=®E

245l

16) A1 &% = Chlorpyrifos @ dimethomorph® 4
AlF= MA A& 25go] 70mLe] acetones 7}3}¢] homogenizeroll A LA v}
t}2 Celite 5452 7t Biichner funnel® ¢ o333t 20mL 9 acetonel & &

rot

&l
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71 2 MRS AlAF kel A o A3 Fetddh FF o AE 40T olate] F8Ate
A 3l dETIE Y w5k Ag oo 1/34 ke F97F HEE acetones fr
AMAT. FE w5 AAE FdolFol {7 ¥al 50mLe TR, 40mLe] %3}
A9k 50mLe] n-hexanee AHdl & 7hstal 33F wwtrl2 AHstA] Aweto]
289l chlorpyrifos ¥ dimethomorph& n-hexane®° % EujA#t}. n-Hexane®
3 FgodZo]l HEgaA Eel® F n-hexanes S ¥ sodium sulfated] THAIA &
Fotar @2 Mg 50mLe n-hexanes 7Fshe] 919 EulHAS whE kA9
n-hexane=ol &3ttt &3 n-hexane=<=2 40C ©]3le F&AA IHFEZ72
Ax AARA FFHcte] AaT)FstellA A7 R4 8 hexane SmLel A&

3 & chlorpyrifos®] A% 8.0g2l florisile] n-hexaneo| &3 %42 29 glass

O

column®] loading3}¢] n-hexane 60mL = conditioning 3}3l acetone : n-hexane(l :
99, v/v) E¢gd 0mLE EEAZ . Dimethomorph? 4% 3.0g¢ silica gelo]
n-hexane®] 93] 54524 glass column®] loadingd}®] acetone : hexane (30 : 70,
v/v) 30mLE conditioning 312 TYE&NH 80mLE &EAAT. &F &S 40T o] 3
o FEANA FHFsHVIE sFsta HAFHow HAAT]FetlA A /\] 5 A5
X8 acetone @ acetonitrile 5 mLo| A-&3]3}e] chlorpyrifos® 7% GLC/ECD=,
dimethomorph® 7-¢- HPLC/UVD=Z &35t}

Al o] A5 600mLe 200mLE Fdtel ZahA A4 S50mLe} A ool ol 7}
3l & n-hexane S0mL=E 23] EHj& v} n-hexaneZo| &A= Hesl4 ¥
~hexane3 < < sodium sulfated] &3A|A Esta o] A B4 glo] 7]

n
A ANsAT

o

N

]

—_

7

~

% Bitertanol, tebuconazole®] 4

S AAZ 13(2) A5 40g°l acetonitrile 100mLE 7}8] 5000rpm &=
Lirdy 3}3t & NaCl 20gS ®71sle] 583F JAEFEF 3000rpmol A 3&3 94
2 FAN 20mLE At HEFIA FF7] 40TAA T3
acetonitrile AAE  ethylacetate 4mLol] A& ste] SPE AAsGr. NH,
cartridge(BondElut®, 1g, Varian)e] 5mL ethylacetate & conditioning ¥ A& 2mlL

AavAEEF7]d B3 ¥ 2mL acetone

al

(4

22

w

B e = (R

Sh
o
R

Z A/l % ethylacetate bmLE &%
A

o
k-3
o2 Agsfste] GC/NPDE £21& it}
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b #A8kE F NaCl 20g d7bste] 583 952 F 3,000rpmel A 381+ 914
westdth AAdd 20mLE At HEFIA wF71 40TAAA w53
acetonitrile2 A A F ethylacetate 4mLol| #]-&3sle] SPE A Al s}t

NH: cartridge(BondElut®, 1g, Varian)dll 5ml acetonitrile©. & conditioning & A &
2mLE 7] % acetonitrile SmLE &% F AauAlEH7ld w5 F 2mL

acetone .2 A L33+l GC/ECDZ EA35F9 ).
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3.4972% ¢ 1%
RN H5EE R AEWA
247ke) Aol W 4% wokel BAMA E S 27k FBol sl
Table 3, 4, 5olA 9] T2 H7Iet & ko] 2. AW 2 1)-18)9 ol F38}]
39 ol g Atk Bkl B 2 oke] HFE S vhael Table 3, 4
59} gow o5 W E i 3 F&S 80-120% FaowE EAS st of
T EATE gl
Table 3. IAAE FAEE 2 A&FFd digh AU 3|48
o) 2} & oF A A w= 3] 8 A=
) ) 0.25 90.26
Bifenthrin 195 102.29 0.025
) 0.25 86.24
e Procymidone 195 8249 0.025
s . 05 100.2
Carbendazim 9 995 0.05
) . 0.5 102.9
Imidacloprid 9 9.4 0.05
. ) 0.2 91.6+2.1
Imidacloprid 90 Q73449 0.02
0.3 83.4+1.5
Benomyl 30 793439 0.03
} 0.2 84.0+£0.6
A} == 1
= Carbendazim 920 867411 0.02
) 0.005 91.1+7.6
Chlorpyrifos 0,025 915486 0.002
) 0.05 97.7+2.1
Procymidone 025 041451 0.02
0.05 90.6+5.2
Tolclofos—m 025 105.0+7.2 0.005
. ) 0.05 101.4+11.8
o Triflumizole 095 851438 0.005
= 0.5 94.849.5
Folpet 25 99.6+18.8 0.05
) 05 96.9+4.4
Procymidone 05 1005414 1 0.05
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Table 4. 22pd &= 3425 2

SR kA AT e IEGS HE=3HA
) 0.01 89.35
Procymidone 0.005
0.2 92.27
) 0.05 90.12
Chlorothalonil 0.001
0.125 95.46
P 0.2 102.8
Fenitrothion 0.5 1139 0.05
2.0 108.0
0.2 96.5
Iprodione 0.5 86.5 0.05
2.0 79.6
) ) 0.2 103.0+2.1
Methidathion 0.02
2.0 94.4+2.7
) 0.12 102.5+2.9
a-Phosphamidon 0.01
0.60 96.9+4.7
. 0.28 104.8+2.1
AF3} B-Phosphamidon 0.01
14 99.8+3.7
) 0.02 93.0+1.7
Chlorpyrifos 0.002
0.1 96.2+1.4
) 0.02 94.6+2.1
Chlorothalonil 0.002
0.1 94.8+3.6
) 0.05 112.0+6.7
Chlorothalonil 0.005
0.25 98.9+2.5
) 0.1 97.1+54
Procymidone 0.01
05 97.0£1.9
EnlE
) ) 0.05 104.9+0.1
Dichlofluanid 0.005
0.25 100.6+4.9
) 0.05 94.7+12.4
Iprodione 0.01
0.25 102.6+2.1
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PAERRE ok )| 2 8] % = 5] & AE
0.1 83.4+1.2
Procymidone 0.01
05 87.6x3.7
0.3 91.8+3.1
Chlorpyrifos 0.03
15 92.4+2.1
05 83.2£4.6
o} Cypermethrin 0.05
2.0 87.1£2.7
0.1 116.7
Chlorothalonil 0.01
05 116.0
05 86.1
Iprodione 0.05
1.0 104.0
0.2 93.4+3.7
Metalaxyl 0.02
2.0 925£29
. 0.4 88.2+3.2
Spinosin A 0.04
2.0 97.1£0.8
, . 0.4 90.2£1.0
Al A Spinosin D 0.04
2.0 93.4+0.7
) 0.04 90.9+6.1
Chlorpyrifos 0.002
0.1 95.445.0
. 0.4 85.4%0.6
Dimethomorph 0.02
1.0 98.3£1.5
) 05 107.6+6.8
Bitertanol 0.25
1.25 100.6£3.3
05 111.3t4.4
Tebuconazole 0.25
. 1.25 89.5£3.8
alss
) 0.4 95.1£6.0
Cypermethrin 0.025
1.0 91.6x24
) 0.4 91.9£6.2
Procymidone 0.025
1.0 90.5£2.0
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A7 5 e R W

A A7 procymidone T el W= -9 Figure 13 2t} A
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Figure 1. Pattern of Procymidone(left) and Bifenthrin (right) residue in perilla leaf

during the period of cultivation.
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2 A Jehd dS AQstae Ao wE wr]Y Aol A9 gl ¢
A wH77] = imidacloprid, benomyl, chlorpyrifos % procymidoneoﬂ Az 20~2.1
A 28~29Y, 1.2~159 ¥ 1.3~26Lo|Ut}. o] A2 HEH XA
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Figure 4. Persistence of imidacloprid and benomyl in lettuce leaves under
greenhouse condition. A, imidacloprid; B, benomyl.
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Figure 5. Persistence of chlorpyrifos and procymidone in lettuce leaves under

greenhouse condition. A, chlorpyrifos; B, procymidone.
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A 7]17F (2001 5 J)%‘ %7]7; /\VSXH ol 3 ol A 9] tolclofos—m % triflumizole2]
X5 W3lE Figure 63 24 ©7]% tolclofos—me ZHF#EHS Hx 24X A ZE%F

3.27 mg/kg, MHES 487 mg/kgoll A FAAE 109%Fd = F2%ES 0.13 mg/ke,
Mg 033 mgkgoe® o Air  IAAES ST Ay FEEFS
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Figure 6. Dissipation of tolclofos—m(left) and triflumizole(right) on strawberry

under greenhouse condition.
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Figure 7. Dissipation of folpet(left) and procymidone(right) on strawberry

under greenhouse condition.
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Exo] AAZ|ZFE] procymidone 2 chlorothalonil®] ZFF#e] HWH3lE=E -9
Figure 83 #t}. X% ¥ procymidone?] FF#S Hx A¥X A XFFLS 0.36mg/ke,
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o] At} chlorothalonil 3%t procymidone} wlZF7FA| 2 oFA] A ¥ Z7])d= o= H=
Ut s aEe S UEda o] d3te IS
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3824, HiE  468¥€clqew  Brouwers(1997)o] A&@3 =3t Auwjr| =<
chlorothalonil®] ®EF71Q1 3.2-539 7} A kS 7AQbsto] vlas] & uwf v]23k F50]
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9d Y v g&5S & F AT

o)A 9 fenitrothion ¥} iprodioned & %AS Figure 9, 10, 11, ¥ 12¢ 2t}

EE AFO A fenitrothion®] WHE7|= Zwwd W dl=F A FolA zh2h 479 2 49
A2 v}El} fenitrothionS whe] 23 2 Aax = Aoz etk 18y iprodione
o] A5 AEEY 2l E EFoA 1093 2 W7l gle AoE FAEAT F
g AgelA e wvl= 2679, Wi 31L6YE w2 A YEw ey
Fo 887l 10mg/kgoll ®letd v wEe Frolm R mrhol A ARE-Sh)
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Figure 8. Residual pattern of Procymidone(left) and Chlorothalonil(right) in

grape during the period of cultivation.
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Figure 13. Persistence of methidathion and phosphamidon in apple fruits under

field condition. A, methidathion; B, phosphamidon.
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Figure 14. Persistence of chlorpyrifos and chlorothalonil in apple fruits under field

condition. A, methidathion; B, phosphamidon.
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Figure 15. Relative distribution of methidathion residues in different apple parts.
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Figure 16. Relative distribution of phosphamidon residues in different apple parts.

A, Concentration basis; B, Total amount basis.
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Figure 17. Relative distribution of chlorpyrifos residues in different apple parts. A,

Concentration basis; B, Total amount basis.
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Figure 18. Relative distribution of chlorothalonil residues in different apple parts.

A, Concentration basis; B, Total amount basis.
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ichlofluanid % iprodione®] %t & Wal= Figure 19} 2
o fAIAE 2417 B #F dichlofluanid®] FF#ES 1082 mg/kg(EEF AT,
1231 mg/kg(l & Al Polert 104 Fole 27 069 mg/ke, 2.28 mg/kgl =
o] Axz 3I7ANE A 4 FEEe R=11553¢ "1 (r°=09445), wjEe
R=12.442¢ "' (r*=0.8709)°] 571 2] © 2 dichlofluanid®] & EvEZE bzt
7= B 229, 9% 359 o]t Iprodioned FFHEHS Hx MAIA FEHS
2.12 mg/kg, WS 248 mg/kgol A kAAE 109 FellE 0.30 mg/kg, 0.89 mg/kg
ow 3L HFEZFS R=22182¢ " (r°=0.9344), wj =S R=2.616e **T(+*=0.8009)
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W& EnlE S chlorothalonil ¥ procymidone®] #5F# ¥ 3} Figure 203 7t} of
A 2412 7435 chlorothalonil®] &2 818 mg/kg(E+% A2+, 1351
mg/kg(M & Aol ot 109 Fol= 242 376 mg/kg(EET A7), 6.38
mg/kg (W} e o= o] A= T3 3] A A &
R=8.228¢ """ (+*=0.8075), Wl &2 R=15.384e "*'"(+*=0.9104)0] AL}, 4t
Al chlorothalonil®] WEERES REZ7|= XF7F 85Y, HI=F
Procymidoned] #AHF#HE HAx AIZA Z2HFE 464 mg/ke, vl=HES 744 mg/kgoﬂ’ﬁ
oA AE 10d  Fde 275 mg/kg, 350 mg/kglZ AN ATHS
R=4.4214e "™ (+*=07861), ¥l #-& R=7.3077e """ (+*=0.9368)°] 2T}, At

=4
A procymidone®] WEEFIES V| = HTF 1169, vl 839 oSt
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Figure 19. Dissipation of dichlofluanid(left) and iprodione(right) on cherrytomato

under greenhouse condition.
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Figure 20. Dissipation of chlorothalonil (left) and procymidone (right) on

cherrytomato under greenhouse condition.
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7) Baob A7z Fo woFe] R W)

Ho=olo] AAV|ZF = AFZFE AZE Figure 21 ~ 259 YJE AT E 5ol A
procymidone?] % IHF#HS EF 634 mg/kg, 1% 1746 mg/kgelloH, 154 &
o= 77} 0.34 mg/kg, 0.76 mg/kg S 2 A E(rate of dissipation)e] Z+7Z} 94.6%,
95.6%°] L T}.
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Figure 21. Residual pattern of Procymidone(A), Chlorpyrifos(B)  and
Cypermethrin(C) during cultivation period in peach(=#=single dose, ==#==double
dose, mmmm MRL).
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chlorpyrifos®] 7Z$-ol= HAx AHF=S T5F 152 mg/ke, W% 346 mg/kg °lA &
, 169 $dl= 27} 0.33 mg/kg, 0.49 mg/kg ©] T}, cypermethrin® 2% %7]5%
¥ 061 mg/kg, W% 074 mg/kge® 159 ¥ Hx9 ¥ 021 mg/kg, Wi
0.37 mg/kg® HustA & A2MEL 656%9 50%= Aol HlE] AHEFO
e Ae & & AATE ol AL cypermethrin®] %7] ZHF FX=7F 97 dEd Ao
2 HAlt o]H ¥ cypermethrin® Z7] FE7F W& olf&= AFAA EHFolo] Ay
St kAol FE ofwFe] 5%E wr] Wil Zo® dddEnh f T greenhouseﬂl/ﬂ
Aol BE7)7+%9 chlorpyrifos @ procymidoned DTsS R chlorpyrifos® 3
Fol A 1.2Y, b koA 1.5%]0]3’_, procymidone% EFoA 1.3Y, vz 2649 =2
ol AeellM Hup v Fh i 5o AddelM =AM ] procymidone]
DTs2 265U 2 o] Agor wr #e Aoz veyt) o4 AFe 5794
Aol x7] zHFEFo]l Wl =31, greenhouse W9 &X7F 7] wolw X AFet &
AQle]l FAGo R Qlal AEA S FHA o WolAHA A g o o=

r 2

oo
il
2

Bgol AmolA chlorothalonile] #F%F 7Ha AN BEFS ATH A4S
R=7.8650e “1M1 wjEke AFFE Ao R=14.9104e “0) 931, o] Ao uwielr] AtE
% chlorothalonil®] W771% Ba% A 6449, Wiz A A 4992 wj=Fe] 4

g e 2ol s

—r—‘

= Aoz vElykth (Figure 22, 23)

Bpol AZelA iprodione® HHFF Fa ANe mEHe Fxd A4S
R=55709¢ "™ wj @S Az A $o] = R=10.7720e "ol 911, o] Aol wlEbA A&
% iprodione?] W77|E= wEH AT A 769, Wl A7 A
w2 A FF ko] 748 chlorothalonile] WHth =@ S22 ZFaFo] #AAhste Ao

2 yelyto} (Figure 24, 25)
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Figure 7. Decay curve for chlorothalonil in peach sample
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Figure 9. Decay curve for iprodione in peach sample
after standard amount application

Concentration (ppm)

Concentration (ppm)

254

201
J
By T
L
104 | _
LK I
*] )
0 2 4 6 8 10 12 14 16
Time (day)
Figure 8. Decay curve for chlorothalonil in peach sample
after double amount application
12 4
10 ¢
8
6
4
24 ® }

Time (day)
Figure 10. Decay curve for iprodione in peach sample
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A QA FAE Axsta LFFANAM AFA A F AAE TF AFHY
WS AR 3= Figure 26 3 273 2ok Al Ao x5 FAESS AR o
A Aol oy HAx F Azro]l AFte] wet 2 AFgEe] mE SRR A4S
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Fe AgHoz 42T £ Qutn Aot (Figure 26, 27)

oAl E AR F ATA 4 T FW FE WFRIFERY Add EEXE FAFSH
F 3 (internal residue) 2. &
MEA 0w FA4% F olE Fitstel T IFES =S S AlEA AR
A A (sodium dioctylsulfosuccinate, 20 mg/L) 600 mLS 7}stal 120 rpm e 2 10%
FowRke & A H NS wel AT AH A AFHF A

A A RS 77 AR

Aok AAH o= A

o
- =
o] H&L spinosad®t dimethomorph® 7%

Aol = Aol 383%= o] oFAZF & Aol
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Figure 26. Persistence of metalaxyl and spinosad in spinach under greenhouse

condition. A, metalaxyl; B, spinosad.
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Figure 27. Persistence of chlorpyrifos and dimethomorph in spinach under

greenhouse condition. A, chlorpyrifos; B, dimethomorph.
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Figure 28. Changes in residual distribution of metalaxyl by washing with 0.002%

surten solution. A, standard rate; B, double rate.
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Figure 29. Changes in residual distribution of spinosad by washing with 0.002%

surten solution. A, standard rate; B, double rate.
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Figure 30. Changes in residual distribution of chlorpyrifos by washing with 0.002%

surten solution. A, standard rate; B, double rate.
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Figure 31. Changes in residual distribution of dimethomorph by washing with

0.002% surten solution. A, standard rate; B, double rate.

,54,



i)
>,

(R

% W3lE Figure 329 Z2oh GAMAESE 14 7
2 JFo® 249 T JHFHFS AT FAMNES 1Y A A bitertanol 9
FHE 154 1.14 mg/kg(ET7F Ael), 145 mg/kg(il & A 2] )o]dom,
Ao A= 240 mg/kg(ETH el ), 42.14 mg/kg(l & A2l ) oAt 244 7
o = 1FA 0.08 mg/kg(ETH A& ), 0.09 mg/kg(wh g &)oY, 159
A& 10.06 mg/kg(EFE AT, 1978 mg/kg(Wl=F A F)o=2 el o 3%
Ao wFM  FEHS R=10786e "(°=09441), Wi R=2.0643¢ “FT
(r*=0.952D)°1 Atk RFANME  FFEFES  R=27.6260e " (7=0.8743), i
R=43232¢ **" (°=0.9622) o1tk AkE® 3744 bitertanol®] W37l E

al
EETF 6.0, Ml 5.2 o, nFQdoME EETF 191, M 2259 oA

W

o
ol

é

113(¥)%F tebuconazole®] ZHHF# W3l Figure 333 #o}h. AN ES 1d A3
BEE VTR 249 39 RIS AERH oHAAES 19 A
tebuconazole®] #F oL 1A 2.05 mg/keg(EFH X8 T), 2.66 mg/kg(WlZF 27
yollom, mFJo| = 4621 mg/kg(EFHF A7), 80.18 mg/kg(vizF A7)

] AT FAAA 01 mgkg(EFH AH2l), 011 mg/kg(lZF =g

T)olar, AFSlAAE 1748 mg/kg(GEF A2l 7)), 35.84 mg/kg(v=F A& ) o=
vebgten  FAgae mFeld  ®E%e R=2.0096e "T(7=0.9496), Hf e
R=4.0756¢ " (r’=0.9659)0] 9Tt FE A= FFHS R=53.767¢ "1 (+7=0.9117),
o e R=80.423¢ “T (°=0.9627) 01 Atk AbEE 3 F Al A tebuconazole®] W77
= AFS ETE 529, wiEF 469 oA, AFSldE BEE 16.7Y, vlF 2084

o] Att.

%
>

,55,



- 16 .45
X X
14 r ) 540 ——Sinde
E1o —+~Sinde E35 | e Do
% —=— Doudle % 30 F
s S5t
?OB | ?20 F
§O.6 r %15 L
04 ¢ I E
B 0o | 5
m m [

0 0

0 5 10 15 20 0 5 10 15 20
Days after application Days after application

Figure 32. Dissipation of bitertanol on pepper(left) and leaf(right) under

greenhouse condition.
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Figure 33. Dissipation of tebuconazole on pepper(left) and leaf(right) under

greenhouse condition.

a3F(e)F cypermethrin®] ZHF# W3lE Figure 349 #2uh. JAMESE 19 ZH 3
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A cypermethrin®] W7+ 3% R 2849, Hl#F 35¢Y o|a, aFoA=
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Figure 34. Dissipation of cypermethrin on pepper(left) and leaf(right) under

greenhouse condition
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Figure 35. Dissipation of procymidone on pepper(left) and leaf(right) under

greenhouse condition.
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Figure 36. Pattern of Procymidone(left) and Bifenthrin(right) residue in perilla leaf
during the period of storage.
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Figure 39. Changes in residues of imidacloprid and benomyl during storage at
different temperature. A, room temperature; B, refrigerated at 4C.
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Figure 40. Changes in residues of chlorpyrifos and procymidone during storage at
different temperature. A, room temperature; B, refrigerated at 4C.
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Figure 41. Persistence of tolclofos—-m(left) and triflumizole(right) during storage at

different temperature (4C, 20C)
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Figure 42. Persistence of folpet(left) and procymidone(right) during storage at
different temperature (4C, 20C)
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Figure 43. Residueal pattern of Procymidone(left) and Chlorothalonil(right) in grape
during the period of storage.
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Figure 46. Changes in residues of methidathion and phosphamidon during storage
at room temperature. A, Methidathion, B, Phosphamidon
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Figure 48. Changes in chlorpyrifos residues during storage. A, Room temperature;
B, Refrigerated at 5C.
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Figure 49. Changes in chlorothalonil residues during storage. A, Room temperature;
B, Refrigerated at 5C.
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ARl A4 70+0.6%, A= 90+55%°lR e, Hit
= FAZF 134% A ubde] W A AR 297%9] F
AlRbo]l  ZHAE g EAFEEe] Ao AFomAe ZEAE AT A x7I
dichlofluanide A& %7] 219 mg/kgel A 109 23 A2 4 176 mg/kg, 22l
A 048 mg/kgo @ YElow 3 ALAAE A Lo A R=2.2064e “"F(+?=0.818), 2
&2 R=1.4937¢ ¥ (+=0.8316) o] 2 t}. IprodioneS #1%%7] 0.78 mg/kgol A 109 7
Al AL A 067 mg/kg, Aol 061 mg/kgo® LVERGEoH AW AL AL
ol 4 R=0.8026e """ (+°=0.7748), A& R=0.7156e *"(+°=0.6672)0] It} AEH 3
2 A A%F dichlofluanid®] WHH71+ 3699 (A A44), 539 (A2A47)el i,

iprodione®] WF7F7]+= 39.6YL (A=A, 357U (A4 %) o] 2 thH(Figure 50)

A7 0% AF% WA= chlorothalonile A& %7] 572 mg/kgol A 109 7 A
Aol Al 54 mg/kg, AeolA 531 mg/kgoldoH, FAWAHAL A Lo
R=5.8177e "1 (+’=0.8409), &< R=5.6627e “"T(+’=0.7026)¢] 2 t}. Procymidone&
A7F%27] 345 mg/kgol A 109 A Al A4 253 mg/kg, A-&ol4 3.09 mg/kgel
o, 3 A AL o A R=3.013¢ """ (+°=0.5485), Ao
R=3.3876e *"'*1(r’=0.856)c1 At} A& w 3] Aol AAF chlorothalonile] HH3H7]&
845U (A =47), 889U (H->47)ol AL, procymidone®] W71+ 2914 (A4 %),

66.0 (& = 7F) o] A o} (Figure 51)
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Figure 50. Persistence of dichlofluanid(left) and iprodione(right) during storage at
different temperature (4C, 20TC)
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o7 yebutt wjl#EF A5 ¢ chlorothalonil& w2 7FA| 2 A4 7]3ko] F7}3}d)
et A5 F 5T fgastgorn 424 vvleE 58 o (v AHE WERd) ¥
409 (A AZEA)o|A ZAFE 2 AN EEF A JdFgRTe
A9 R=1512e """ ZEF Ayl A H#Ao] Ao R=1542 "ojglomn o]
A g Aol we A9 chlorothalonil® &3l7F ¢ w2 Ao =2 yelyt}
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Figure 3. Storage stability of chlorothalonil in peach sample Figure 4. Storage stability of chlorothalonil in peach sample
after standard amount application after double amount application
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Figure 5. Storage stability of iprodione in peach sample Figure 6. Storage stability of iprodione in peach sample
after standard amount application after double amount application

,72,



8) Ala e AA7|Zr T Foke] st

kA A2l § metalaxyl¥®} spinosads 5%, chlorpyrifos®} dimethomorphi= 8
A3 14l g Alg A AlRol tisto] A&7l wE A WHstE AR 4
= Figure 57 9 53% 2t WAAGZAANA metalaxylS 149 $ 27] FHFF9
1.1%%e] ZFskslel Wb spinosade oF 78.6% A =7F X3 FEEATE HI
chlorpyrifost= #7 159 $d %7] ZFFHF9 79.3%7F Hol AN dimethomorph-=
426%7F ARtk A7 S FalE e S5 1A AANE o R A, 344
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Figure 57. Changes in residues of metalaxyl and spinosad during storage at 0C.
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Figure 58. Changes in residues of chlorpyrifos and dimethomorph during storage at
4 C. A, chlorpyrifos B, dimethomorph.
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9) 359 A7 Fo] Feke] FEFwE

IF(D)e AF7|+F bitertanol®] FHF#F WSt Figure 59¢F ok 13 & A%
7|1Zbo o] R Wste AR 29k AZdA 0962 mg/kg, A&
mg/kgol A ar, A 38U xbo] Ao A 0.665 mg/kg, A-olA 0.744mg/kgol A o™,
13T AFTE bFE WEe A% 2dxke] A olA 2212 mg/kg, Al
2275 mg/kgolAaL, A 38L Ao AL A 17.45 mg/kg, A=Al 19.3 mg/kgol A
. FARAAe nFE ALdA R=1.1419¢ T(P=0.7562), A
R=0.9155¢ "1 (r?=0.8812)01 A3, 113 E Ao A R=22.446e ""'T(+?=0.9338), A&
o R= 22462e00047T(r =0.8539)°1 1tk AbEE 39l AAF bitertanol®] A F
7= 3ol A] 529U (A 2A%), 1238YU (H2A Ao, 1FdAE 11374
(A =A7), 14759 (224 7)ol Ao,

o

Tebuconazole®] #F ZFW3}+= Figure 603} 2ol 3 A7z 5 AF%E A
= A 240 Ao 1.702 mg/kg, A-2olA 2.017 mg/kgolA L, A% 38U
Aol A 1.003 mg/kg, A4 1.026mg/kgoldem, 15 F AG7 7ol Ao
FoF HsleE A 2430 Ao A 43.21 mg/kg, 204 44.67 mg/kgol L,

38U Aol Ao A 3337 mg/kg, A2olA 336 mg/kgelAtt. AL u1F

Aol R=1.5801e """ (+*=0.8579), AL R=1.8091e """ (+*=0.8173)0] ¥ 21, 1LF
o Xi%c'ﬂ/ﬂ R=43.122¢ "1 (17=0.8006), &2 R=45273e "1 (+*=0.994) 0] 21T}, Ak

S| A 2ol A F tebuconazole®] AdF W7 E= ZLFoA 506U (A2

3969 (A=A ol AL, Fel A= 924U (A =47, 8899 (A 247l At

ﬁd
=2

By
LRl

rr

e KO

i,

A7)
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Figure 59. Persistence of Dbitertanol on pepper(left)and leaf(right)
storage at different temperature ( 4C, 20C)
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Figure 60. Persistence of tebuconazole on pepper(left)and leaf(right)
storage at different temperature ( 4C, 20TC)
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A7 @ Z2Hd wE cypermethrin®] FHF#HWH 3+ Figure 613 7t} 132
AZ7NE 5 e Hste A% 29k A oA 0203 mg/kg, A-&dA 0.186
mg/kgel Q1 al, AA 38Azte] ALolA 0162 mg/kg, 2-&oA 0.116mg/kgel S oH,
aFel T AR T AR Aste A 2930 A 2olA 358 mg/kg, A=l
3.31 mg/kgelQaL, A 2293 A-LolM 264 mg/kg, A% 38UA A-LoA 216
mg/kgel Attt FAARAANL mFE AeoA  R=0.1906e “*T(+7=0.6328), A<
R=0.1909¢ *"#T(1?=0.9123)0] 31, 3L A4 R=35978 “"T(+*=0.9691), 2 &

Atk AbEE 3ol AFF cypermethrin®] A %F
A7E nFA 14159 (A=A %), 568D (A-2A ) o], LFdelE 481U (A
LXVO), 453U (A2 %) o] A T

rfo
_>.i

A7 2 ZA] wWE procymidone?| FHF#EMW 3= Figure 629 #t}. iF
AGN T FRE dAsts A 2dAbe] A olA 374 mg/kg, A-2olA 3.07
4 384 xbell Aol A 250 mg/kg, A-&olA 1.40mg/kgel e,
FoA T AT F AR Aste AR 24 A A 2ol A 96.15 mg/kg, A-=olA
81.99 mg/kgelir, A% 38Axte] A Lo)A 7877 mg/kg, A 38U Ao
62.26 mg/kgol Ath. FARA AL wFE Ao A R=3.4159 “PT(1°=0.7476), 22
R=2.8365¢ "7 (r*=0.8852) 0] 9131, F AL Ao A R=91.133e “*°!T(+?=0.6453), 2
& R=95.496¢ """ (+*=0.6765) 0] AT}, 2+EE B AAAA AF F procymidone®] A%
FT W)= aFolA 729U (HAA), 365G (A2 )|, aFde A= 1359

A (A 2A47), 648U (A =47)ol At

ol

H

>
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Figure 61. Persistence of cypermethrin on pepper(left)and leaf(right)
storage at different temperature ( 4C, 20C)
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Table 6. 3] AAE o] &3 A= A7 T A 7] (REH)

o 22 o 2 oF A 3] 712 r’ aH7E7] (DTs0)

Bifenthrin R=1.7474¢ "™ 0.9242 2.24

=9 Procymidone R=45316e " 0.8810 2.65

= Carbendazim R=161.02¢ 7% 0.9219 45

Imidacloprid R=16.162¢ **™* 0.915 25

Imidacloprid R=4.81¢ "*®T 0.983" 2.0

= Benomyl R=44.67¢ **" 0.934™ 2.8

°r Chlorpyrifos R=17.46¢ " 0.976™ 1.2

Procymidone R=64.92¢ *T 0.974* 1.3

Tolclofos—m R=3.6771e ™11 0.9726 2.0

) Triflumizole R=0.4649e:(;)'2224277TT 0.9549 2.8

Folpet R=5.4267¢ * 0.9606 3.1

Procymidone R=3.095¢ *165T 0.9420 4.2

Procymidone R=-0.0037¢ "™ 0.8038 7.23

- Chlorothalonil ~ R=-0.3857¢ *'™'" 09111 3.82

- Fenitrothion R=0.4908¢ 1% 0.98 48

Iprodion R=0.2796¢ "0 0.6901 26.7

Methidathion R=1.073¢ """ 0.870° 16.1

A5 Phosphamidon R=1.225¢ *0%8T 0.891" 12.2

Chlorpyrifos R=1.789¢ 0921 0.912" 9.3

Chlorothalonil R=3.044¢ """ 0.923" 32.2

Dichlofluanid R=11.553¢ 1T 0.9445 2.2

ene Iprodione R=2.2182% 1T 09344 3.3

Chlorothalonil R=8.228¢ " 0.8075 85

Procymidone R=4.4214¢ T 0.7861 116

Procymidone R=1.2403¢ "™ 0.8523 3.07

Chlorpyrifos R=0.1989¢ " 0.9407 7.22

Hsof Cypermethrin R=-0.5623¢ %%t 0.9316 10.41

Chrolothalonil R=7.8650¢ 1" 0.8712 6.4

Iprodion R=5.5709¢ *** 0.9262 76

Metalaxyl R=187.98¢ T 0979 14

RE Spinosad R=1.98¢ 0.987" 2.1

Chlorpyrifos R=0.92e ™ 0.942 14.0

Dimethomorph R=15.71¢ *1¥T 0.964™ 4.7

. duj)  R=11553¢ T 0.9445 2.2

Bitertanol o) " £y 07860 T .944] 6.0

Au]  R=2.0096e MFT 0.9496 5.2

- Tebuconazole o)™ p_5a 767000067 (9117 167

T . oAl R=0.4646¢ "X 08916 28

YPETmEthrin o) * p_3 65050 00T 9979 94

p . duj  R=2.6078¢ “*¥"T 0.9739 7.4

TOCYIIAON® o) - p_19313¢ 1T (.9402 16.0
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Table 7. 394 &

ol g B AT F

oAl wkzH] (ul )

o) A 2} & o) A oF A 3] 7] 2] r’ a7+ (DTs)
Bifenthrin R=1.9002¢ "™ 0.8999 4.83
=0 Procymidone R=4.9666e *™  0.8843 44
o Carbendazim R=172.26e > 0.8719 5.2
Imidacloprid R=15.382¢ "™ 0.952 3.0
Imidacloprid R=10.25¢ 0T 0.994™ 2.1
= Benomyl R=90.36e " 0.990" 2.9
°r Chlorpyrifos R:29.61e"{4a6T 0.948" 15
Procymidone R=73.21¢ *¥"T 0.903" 26
Tolclofos—m R=5.4146e "1 0.9503 2.3
) Triflumizole R=0.7039¢ "™ 0.9483 2.8
= Folpet R=27.309¢ 42T 0.9006 3.1
Procymidone R=14.4¢ ™% 0.8484 35
Procymidone R=-0.4236e "™ 0.8687" 15.18
. Chlorothalonil R=0.1366e *'"™  0.9677" 4.68
- Fenitrothion R=0.9828¢ 110 0.98 49
Iprodion R=0.4748¢ %041 0.6529 31.6
Dichlofluanid R=12.442¢ "1 0.8709 35
ene Iprodione R=2.616¢ *'#1T 0.8009 5.4
Chlorothalonil ~ R=15.384¢ “**"  0.9104 7.3
Procymidone R=7.3077¢ *03%T 0.9368 8.3
Procymidone R=2.2757¢ "= 0.8635 3.36
Chlorpyrifos R=0.8915¢ “!'** 09115 5.81
H=o} Cypermethrin R=-0.3152¢ 04t 0.9542 14.35
Chrolothalonil R=14.9104e > 0.8353 49
Iprodion R:1o.7720e*°-?994t 0.8300 7.0
Metalaxyl R=368.15¢ T 0.989" 1.7
RE Spinosad R=3.77¢ " 0.973" 2.1
" Chlorpyrifos R=1.22¢ %7 0.863" 96
Dimethomorph R=24.79¢ 1T 0.966™ 5.7
. Au]  R=12.442¢ T 0.8709 35
Bitertanol "o £ o (6430 0T 9591 5.2
du]  R=4.0756e 1T 0.9659 46
Tebuconazole )" p_gy 4036 00T 9507 208
_’ i AL 0 . . 0
- . du]  R=0.738 e 19T 0.916 36
Cypermethrin "o, " ) ¢)1430 700747 0.9184 94
p . du]  R=5.3549¢ *O%®T 0.9782 6.9
TOCYMIGONE o) R-153.42¢ 9951 (9588 275
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Table 8. 3]|AXE o] &3 &2 HF7|HAT) T oFAE w77]
o 22 o 2 OF Al 3] 712 r’ HE7E7] (DTsp)
Bifenthrin R=1.3875¢ """ 0.7963 10.57
=0 Procymidone R=4.3803¢ "*** 0.9440 12.23
= Carbendazim H3kgl S - -
Imidacloprid sl gl & - -
Imidacloprid H kel - -
. Benomyl Wl gl s - -
°r Chlorpyrifos R=1.3526¢ “®#T 0.821° 12.4
Procymidone R=10.537¢ 5T 0.830" 176
Tolclofos-m R=3.6105¢ "7 0.9701 11.8
) Triflumizole R=0.4815¢ """ 09319 16.2
= Folpet R=4.0842¢ 64T 0.4341 11.1
Procymidone R=2.8097¢ "1 0.5187 195
Procymidone R=-0.6669¢ 1™ 0.9270 2.20
oo Chlorothalonil ~ R=-0.5358¢ *'™ 09641 46
i Fenitrothion H3kgl S - -
Iprodion sl ol - -
Methidathion R=0.525¢ 0T 0.930" 37.1
Phosphamidon R=0.657¢ T 0.842° 173.3
Abt Chl if R=1.301¢ 9T 0.749° 120.7
orpyrifos 301e . .
Chlorothalonil R=2.643¢ 01T 0.787" 182.8
Dichlofluanid R=2.2064¢ "1 0.8180 36.9
- Iprodione R=08026e '™ 0.7748 39.6
Chlorothalonil R=5.8177¢ 00T 0.8409 84.5
Procymidone R=3.013¢ =81 0.5485 29.1
Procymidone R=1.8560e "™ 0.9964 165
Chlorpyrifos R=0.3843¢ 016t 0.9831 14.26
o) Cypermethrin R=-0.5636¢ """ 0.9593 13.07
Chrolothalonil R=9.321¢ 07 0.9747 7.0
Iprodion H 3ol o - -
Metalaxyl R=39.039¢ "1 0971 2.3
\ Spinosad R=0.2823¢ 1T 0.515 65.4
Al & A . -0.01959T o
Chlorpyrifos R=0.710e 0.968 36.8
Dimethomorph ~ R=3.690e “*®'t (991" 135
Bitertano] 21 R-11419¢ 77T 0.7562 52.9
ol R=22.446e *0%IT 0.9338 1136
Tebuconazole o uj R=1.5801%’00£f;” 0.8579 50.6
7= o) 43.122¢ " Ogm 0.8006 92.4
Cvnermethrin dvj  R=0.1906e “"* 0.6328 1415
P 9] R=35978¢ 0T 0.9691 48.1
Procvmidone &M R=34150 " 0.7476 72.9
Y o) R=91.133¢ T (6453 135.9
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Table 9. 3721 & o] &3 22 A7|7H20T) &= kA w7}y
o) A 2} & o) A oF A 3] 7] 2] r 7+7] (DTs)
Bifenthrin R=1.513% "™  0.8815 8.2
=0 Procymidone R=4.3980e "™ 0.9306 6.32
= Carbendazim W3 gle - -
Imidacloprid sl gl & -
Imidacloprid Halgl S - -
. Benomyl sl - -
°r Chlorpyrifos R=1.2821e '™ 0.992" 3.8
Procymidone R=9.3372¢ %" (0.940™ 72
Tolclofos—m R=2.8114e *™ 09156 6.4
) Triflumizole R=04722¢ "*** 09295 75
- Folpet R=4.6552¢ *** 09162 5.7
Procymidone R=2.6877e*°~°°8?t 0.689 11.8
Procymidone R=-1.1471e "™  0.8539 2.79
oo Chlorothalonil ~ R=-0.5514e """ 0.9723 472
- Fenitrothion R=0.4478¢ ** 09780 3.2
Iprodion sl gl - -
Methidathion R=0.645¢ """ 0994 16.6
R Phosphamidon R=0.641¢ *"*" 0918 61.3
Chlorpyrifos R:1.350e’°~‘%{OT 0.880" 35.0
Chlorothalonil R=2.534¢ *%T (889" 56.3
Dichlofluanid R=1.4937¢ "1 0.8316 5.3
- Iprodione R=0.7156e *"*'"" 06672 35.7
Chlorothalonil ~ R=5.6627¢ *™" 07026 88.9
Procymidone R=3.3876e "' 0.8560 66.0
Procymidone R=1.6623¢ "™ 0.9461 456
Chlorpyrifos R=0.7841e "*** 08438 10.19
B3of Cypermethrin R=-0.6091e *®™*" 09351 12.94
Chrolothalonil R=10.23¢ 011 0.8874 95
Iprodion R=5.455¢ 101t 0.9500 0.64
. Au]  R=0.9155e "7 0.8812 123.8
Bitertanol "o p_00 4600 ™ 8539 1475
du]  R=1.8091e "™ 0.8173 39.6
Tebuconazole )" p_ 5 o7a, 00T gy 889
_’ i L . . .
- .9l R=0.1909¢ “"*T 09123 56.8
Cypermethrin "o\ " p_o/gras 00T () 7980 453
p . Au]  R=2.8365¢ "M 0.8852 36.5
TOCYMIdONe o) R-95496e “7T (6765 64.8
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oh Age] AHe] o F i AR

1) 729 AHe mE ik AA

Ao osk A F Foke] A AFEL Figure 63, 64, 65914 BHe= A3 £ &
FZo] kA E A X3 Al FHo|A procymidoned FEEA 55.01%, AlA1/2%(0.1%
solution)ol A1 63.08%, AlA] ¥+ %(0.2% solution)ol A 69.61%2 FoFe A7 E&S
el oy bifenthrine FE &0 A 54.36, A #A1/29(0.1% solution)oll Al 67.66%, A
EFH(0.2% solution)| A 73.05%¢] A= HAEES YERNSITH

kAo Al swrt Wil A ZEdFAE Azl vt AAH R oF 20%H =
AAzE] doH FFF AdA RS vV R FxE, AAL2Y, AAEEZE

EXT A mEO] TR

W el atolo] 7]91d Aoz ®HolXit

nd ARE 01% AA, 02% AlA 2 tap-water= A3 A3 F&=7 2L w2k A
gl AE BEF 01% AMAE o] &3t MAHS AL 02% AA 2 tap-waterZ Al H
Ao Bvl&l carbendaziml % imidacloprid® A7 T&o] thA =& Aoz eyt

(p < 0.05).
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Figure 63. Removal efficiency of Procymidone(left) and Bifenthrin(right) by
washing on perilla leaf.
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NEE 134-809%9) WM FAME I AolE AL ol APE
549 Aol FlQlete Ao puwt,

Table 10. Removal of pesticide residues on lettuce by detergent washing.

Pesticide Application  Days after Dislodgeable residue (%)
rate treatment Distilled water Detergent™

Imidacloprid Single 5 16.5 24.7

10 134 19.7

Double 5 23.7 21.0

10 17.1 18.3

Benomyl Single 5 73.2 88.1

10 72.0 739

Double 5 79.0 89.9

10 74.2 72.8

Chlorpyrifos Single 5 44.2 42.0

10 50.0 30.0

Double 5 125 18.1

10 18.6 48.8

Procymidone Single 5 49.2 54.9

10 42.1 55.3

Double 5 30.4 57.0

10 30.8 43.1

"Dislodgeable residue/total residue x 100

“Aqueous solution of sodium dioctylsulfosuccinate (20 mg/L)
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) =71 Al H e mE &RFE kel Al

FAEE 5L A BIVIANET IFS= Feke] AlH oF AARIAE HAHL
2 FxE(tap-water)AF-8-A] 35.3~87.3%, MAF(0.2%) AHE-Al 51.4~89.6%, Al
1/2%(0.1%) AF&Al 228~83.9%= WEFSLTH(Table 11). ole g AlH &2 kAl 2 A
A ookstAl ek oen, kA2 folpet > procymidone > tolclofos—m >
triflumizole =A% A A& YRS, AFHWH w2 FH AAELS AA 0.2% At
| Al 71.2%, tap-water AF-&Al 59.7% , MAl 0.1%AF8A] 56.6%= HAA| 422 50% o]
ol AAES & 5 U]
Table 11. The removal efficiency of pesticides on strawberry by washing with

tap-water and surfactant

Removal efficiency (%)

Pesticides Applictation Washing solution
rate R t 0.1% 0.2%
ap—water
P surfactant surfactant
Single 455 56.5 75.1
Tolclofos—m
Double 55.6 22.8 81.3
Single 38.4 35.2 55.6
Triflumizole
Double 35.3 30.4 514
Single 81.6 35.0 9.6
Folpet
Double 87.3 88.9 82.5
Single 64.3 62.6 61.4
Procymidone
Double 69.9 71.6 72.6
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4) £we AHo| we %Hisore] A

Fol AHo] o3k woke] AA A AAAORE 60-90% AATES LERY
Aot ZEEe GAE AEI AZAAM procymidoned FEENA 60.05%, AlA1/2

& (0.1% solution)oll 41 61.51%, MA| EF2(0.2% solution)ol A 64.42%<2] & <Fe] A A
288 e o™ chlorothalonile FXElA] 90.28, A #11/2%(0.1% solution)el A
84.89%, MA EF(0.2% solution)ol Al 64.42%°] A A &&S YER ST
fenitrothion, iprodione®] 4% A&E 01% AA, 02% AA 2 tap-waterz Al 2]
st Ay 2o AY Alse 02% AAIE AFES A5 01% AMA 2 tap-watere] H]
al AA Zeol v wkow, i A Alme AlAFeo]l Srgt wEl A7 E&
o

T o] Z7ete Aoz ettt (p<0.05).

100 g og ESingle dose M Double dose g5 75—~ | 100 " HBESingle dose MDouble dose ~— |
® 84.8%2.09 ® )
. 80 ~ 80 | 76.5
2 2 64.454.31
[} (o}
o 60 o
© ©
T 40 IS
3 >
o o
5 20 5
o (o
0
Tap-water 0.1%-Solution 0.2%Solution Tap-water 0.1%Solution 0.2%Solution
Treatment methods Treatment methods
Figure 66. Removal efficiency of Chlorothalonil Figure 67. Removal efficiency of Procymidone
by washing on grape. by washing on grape.
0.20
—_ mmmm Standard amount E
=] /3 Double amount 03
o . 2
2 0.15 = mmmm Standard amount
= = =1 Double amount
2 2
= = o
s 0.10 £
= -
g g
g : 0.1 +
5 0.05 5
o o i
0.00 0.0 i
Tap water 0.1% 0.2% Tap water 0.1% 0.2%
Figure 15. Fenitrothion washing test Figure 16. Iprodione washing test

,87,



5 WEEWESY AHd mE sk AlA

SFAIAE 5 Ay WEEVE ARE AFHE] AHLRHES DYt AFES =
Abeldth. AAIAH o2 tap-waterA-8 A 32.2~81.3%, AAIFHZF0.2%) AFEA] 579~
88.3%, AA1/2%(0.1%) Al-&Alol&= 60.4~89.4%= YEFSEOoH(Table 12), A EZ =
chlorothalonil > dichlofluanid> iprodione > procymidones=A 2 A A& o] eI,
AR 2= A 02%AEA] 725%, AAl 0.1%AHEA] 72.4%, tap-waterAt-&A]
64.9%7F AAE= Aoz YeESTHTable 12).

Table 12. The removal efficiency of pesticides on cherrytomato by washing with

tap-water and surfactant

Removal efficiency (%)

Pesticides Application Washing solution
rate
0.1% 0.2%
Tap-water
surfactant surfactant
Single 81.3 88.4 86.7
Dichlofluanid
Double 74.1 89.4 88.3
Single 66.8 63.0 70.9
Iprodione
Double 80.3 83.1 77.6
Single 62.8 60.4 65.3
Chlorothalonil
Double 64.2 63.5 68.3
Single 57.6 74.8 65.2
Procymidone
Double 32.2 56.3 579
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F

FA X - 5Yo] A EgolE A FxE @ AIFHA0.1%, 0.2%)0 = Al
S A3 = Table 133 2t} A=A 2 a9 1249 ~
83.80% = UEMGTE AAHES FHREY EEIEH 5oy AEEEY] BWHA
A7k ==, THALY] waxs o fFe o] Utk g A Uk o] AF@A =
AARoz AAE AEAS A7 FEEVeZ AHIPS w 1o s AAE]
A et ov 2 Aol Ars okAle] FRol wet Aolh des & 4 drh
HAZ AT+ ZAFgoA AFoA  chlorpyrifose] AF FFEEolA 31.3%, A2 o)A
472% A A 2H7F da, EAANA procymidoned] A FEE A 55.01%, A2 A
ANA 66.36%2] AA E&o] Atks AF7F Jdont oA Al 5 FHo] W

ah= 2719 & AFEEE ] Aol oA HIEH ASE oy o]zt
Table 13941 X procymidone®} chlorpyrifos® FEE3 A AL ALL3FS
Ae TFEF AAEe] A AolyA &2 Aol Y& cypermethrin® AH-$E Tx%
EHT AFRAeA o F AFFF AAES B S & F Adrh o)A
procymidone®} chlorpyrifos 4=3#1¢1 ¥ cypermethrine fFA|¢]7] WlE o2 A
A}, Deura'?e] R ao] 939 cypermethrin® 2 A4 Foko] A9o= o<
% EWol e cuticle waxZFoll o FoFe] FA AF7F dojury] fvka Hasta 9l
ok wekA AAIE ARESHAl HE AFH Al W G Astr Qlste] Hgol xW
of gk AMHHe] HEFZto] FaHER Hpol T WA AFH o] Soj7t B

e soks AASE Aow ddEe] Fh

(¢

N

X oAlE AEI AR A chlorothalonile %o o) 114 %7} A AH
A 01 % AA gd o8] 323 %, 0.2 % AA &d oJsfA 820 %2 FF Al
A ZE&S HEUT wEFY] AE FES A5 AF FxrEo 98 544 %, 0.1
% MA &Hol el 80.0 %, 0.2 % AlA| &Ael o3 836 %] wF A AES U
Pl o, AlA|Fo] Frhekel wel A &% tAlR FUtske Aow wEEol
AlAle] A=A Z3E G0 = ATt iprodione® -9 &

FolA FxEE 9 888 %7t AAFAIL 0.1 % AA &Aol 3 91.1 %, 0.2 %
AAL o] oA 91.7 %9 s AA E£&S JEtlATh wiEe] ofAlE xS
Az A FEEA g8 943 %, 0.1 % AAl Sdo] 23] 956 %, 02 % AA &
Aol o 958 %] woF A E&S UHEhI oW, wiIHA R AlA| o] S FEel
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Table 13. Removal efficiency of procymidone, chlorpyrifos and cypermethrin by
washing on peach

Removal efficiency (%)

Applicati
Pesticides bplication Washing solution
amount
Tap-water 0.1% detergent 0.2% detergent
Single dose 61.90 65.72 75.34
Procymidone
Double dose 82.88 80.78 88.80
Single dose 22.23 43.50 58.95
Chlorpyrifos
Double dose 27.03 12.49 37.78
Single dose 24.00 52.84 59.36
Cypermethrin
Double dose 19.62 31.63 48.17

10.0 4 A|i
109 Ji mmmm Standard amount 8.0 mmmm Standard amount

3 Double amount 1 Double amount

6.0
4.0 4

0.6
0.5
0.4

Il L

Control Tap water 0.1% 0.2 % Control Tap water 0.1% 0.2 %

Concentration (ppm)
Concentration (ppm)

Time (day) Time (day)
Figure 11. Chlorothalonil washing test Figure 12. Iprodione washing test
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D ABAL AH R zed B ARBge] A7

A AE F metalaxyl?} spinosadi= 52, chlorpyrifos®} dimethomorph+
A 14del a2 ARE AT F 2YgAA S ZAE dX7] AdEs F
+ Figure 72 2 733 2. AFAE AH 2 gx7E A F33 T X
@S ZAFEE A3 metalaxyl, spinosad, chlorpyrifos 2 dimethomorph: 2}
=] 274%, 50%, 62.7% L 11.7%%re] REsgich 7] Aol o AAL
metalaxyl, chlorpyrifos ¥ dimethomorph®] 74-$ Z}Z} 45.1%, 34.6%, 45.2% % ZFA}=
2o spinosad?] A Sl HA 7S F3k] HE AATA &)

7} 7}

JiLo:l;rl

b ofN ok

\1

o irzimﬁi“
o of 4t ¥

Total residue in spinach Total residue in spinach
2.5 0.04
2.0
g) 0.03
~ 1.5
E
2 0.02
4 1.0
~
0.5 0.01
0.0 0.00
DR gnd.parb.oilil]llg . DR and parboiling
resiuen spinac ?Ri;“dil:lac'{ib (t)lllllln(‘lg DR in distilled residue in spinach DR and parboiling DR in distilled
we:tell'le stifle water residue in sur-ten water

Figure 72. Removal of pesticide residues by washing and parboiling. A, metalaxyl;
B, spinosad.
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mmmm Remaining residue
Removed by parboiling
mmmm Removed by washing

A

Chlorpyrifos
Initial
0.69 mg/kg

34.64%

mmmm Remaining residue
Removed by parboiling
mmmm Removed by washing

43.08%

3.66 mg/kg

45.19%

Figure 73. Removal of pesticide residues by washing and parboiling. A,

chlorpyrifos; B, dimethomorph.
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8) aLFe] AlFo| mE FFEoFe A

Aujpatol] tiate] AR 7 AHARE AFHASA AFHTHESE DSt
3t A3 Table 149F Zvh. AA| A o2 tap-waterA-8 Al 33.5~72.4%, A #0.2%

2~732%, AA 01%A8A 186~69.7%= FAl L MW AZ g3}
Uetstow, a53% Hpsekel  AlFel o3k AAEL FAIE = bitertanol >
tebuconazole > procymidone > cypermethrin® <A 2 AAEo] Z=A Yewtar, Al
A HE R = HadAAELS MAl 02% AFEAl 59.8%, tap-water AF&A] 56.5%, Al Al
0.1% AF&A] 55.6%7F AAHE ASZ e

Table 14. The removal efficiency of pesticides on pepper fruit by washing with

tap-water and surfactant

Removal efficiency (%)

Pesticides Applictation Washing solution
rate 0.1% 0.2%
Tap-water
surfactant surfactant
Single 72.4 68.3 70.9
Bitertanol
Double B55.7 69.7 69.6
Single 65.6 64.7 73.2
Tebuconazole
Double 56.8 67.3 65.4
Single 335 32.6 473
Cypermethrin
Double 46.8 18.6 40.2
Single 56.5 58.8 446
Procymidone
Double 64.7 64.5 66.8
B3 QR hetel FAME 79 AMARE AAstel AW Belshol
B4 Ayl= Table 159 2l AA A 02 tap-waterAt-8 4] 37.2~67.6%, A1#10.2%
AFEA] 40.3~82.4%, AA 0.1%AFEA] 46.9~788% = oFA| B A FuIHE R TFSHA

e o a1 Qlo A Zbgs ko] AlFH el &gk AAES FAEE tebuconazole >

procymidone > bitertanol > cypermethrin®] A2 A A&l EA JElska, Alzd

X
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W2 PFAAEL Al 0.1% AHEA 72.1%, AAl 02% AF8A] 68.2%, tap-water
AHEA] B42%7F AAEE Aoz el

Table 15. The removal efficiency of pesticides on pepper leaf by washing with

tap-water and surfactant

Removal efficiency (%)

Pesticides Applictation Washing solution
rate 0.1% 0.2%
Tap-water
surfactant surfactant
Single 61.2 75.5 80.5
Bitertanol
Double 51.8 745 69.8
Single 67.6 785 82.4
Tebuconazole
Double 55.9 75.3 71.1
Single 52.6 64.9 45.2
Cypermethrin
Double 37.2 46.9 40.3
Single 58.4 82.0 76.7
Procymidone
Double 48.6 78.8 79.6
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