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ABSTRACT

This study was to find effective vegetable washing method using herbal plant. Pesticide
recidues in lettuce and perilla leaf were extracted by SPE method and analyzed by high
pressure liquid chromatography and gas chromatography. The removal rates using solution
of green tea were 92.8, 51.6 and 34.0% for carbendazim, endosulfan and diazinon and
higher 17.9~38.6% than using flowing tap water in lettuce leaf. In perilla leaf, the
removal rates using solution of green tea were 55.6, 70.2 and 53.9% for carbendazim,
endosulfan and diazinon and 549, 61.1 and 59.1% using solution of iris root,
respectively. Removal rates of pesticide residue using herbal plant in perilla leaf were
higher 14.6~19.7% than water. Result revealed washing method using solution of green

tea was most effective for reduction residual pesticides in leafy vegetables.
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sAbEel Wot e ARsef AlRte] Aatelel mel AdE EF ofyEt A, HE7,
gx7], 7tE & =8 " 7Rl ol w2 ol AAEE Aem dHA ok (Bak
S, 1997) dRbHor YAYE R He B, Yafe T2 2olu AEAAE o8t
AlFsHL ik bRseks AAY & e Ao Rs SAAAIE ol8st= 2ol 714
aipAolgtal AHA dou ol AWBAAL gl ot Aem FVIZE At
o5 AAIZE FeiA A frafd = ke Tol ekl s, 2003).

2 Adollde ddes E8stol LuATE 7P E4A A e Ho H

ehdE A ARPES Awstas Lystsct

2. A= @

RER-ATEE

AZ(PA DL A A=Y sheol A Auste] ALgATE AT EORE 47904
AFA TololE SAIRIIED, f71d4A HEA Aees §A(slol), Fhutulo]EA
AR FHIT SEA (E RS A8t

u, Alze] A
33ul/L, A& 0.67ul/L, 7P 5me/l)S ZA|ske] A9}
T FTof|A 4AZE AXAF T

o Al

AR L

AH, SEB, FEF2Y, 55220 ol goto] AHsG FAHL
4 s2t 2o 142} AHsHch
% BEL B 1271 A Hto]

= RLe
wastgt S RETRENS AAR 10, 0gE 242 B 1L A4N7 &3] ofugt
RS AALO)-(1-H BF] RSN AL BF50Fx100

o Aot 2y

A% 20ge] Acetonitrile 100mLE 71s) 2715 ogste] nhajEEstsct of
NaCl 20g& 715te] 1082 2195 AR /1S olgsko] 3000pmel 4 527F U4
shich. A5 10mLE Hskel WFIAEE7I0] 0CAA FEse] 19 13} Zo
7o oy Bl ueh SPEZEWWS olgdtel AWENS ARG AWE
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uf, uAERA}
RS Audon 571470 48 S4eiAT Baue] 43 1057 A4
100mLE ¥ #343st & % 10mLE Fal 1082 3]4sto] URbAleE w2 (AP ERL) o
ImLA =sal 35 Co| A 24417 vljeFsto] colonyE &3t
Sample (20g)
| < add ACN 100mL
Shaking (30min)
} <add NaCl 20g
Shaking (10min)
!
Centrifuge 3000rpm, Smin
l
Evaporate (supernatant 10mL)
| i |
<Diazinon> <Endosulphane> <Carbendazim>
) ) )
Mass up Mass up Mass up
(Aceton+Hexane(1:4) 2ml) (Aceton+Hexane(1:4) 2mlL) (Dichrolomethane 2mL)
) ) )
Filteration (0.45¢m) SPE(florisil, 6¢cc) SPE (silica, 6¢c)
) )
Washing(hexane 5mlL) Washing(Dichrolomethane 5ml.)
) )
Washing Washing
(Aceton+Hexane(1:4)5ml)  (Dichrolomethane:EtOAC(9:1)8mL)
)
Sample loading (2mL) Sample loading (2mL)
) )
Loading Loading
(Aceton+Hexane(1:4)5ml)  (Dichrolomethane: EtOAC(4:6)15mL.)
) )
Evaporate Evaporate
) )
Mass up Mass up
(Aceton+Hexane(1:4) 2mlL) (MeOH 2mL)
) )
Filteration (0.45¢m) Filteration (0.2um)
O 1, TRt T2/
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@ Diazinon
Instrument
Detector
Column
Carrier gas
Injection vol.

Oven

Injector temp.
Detector temp.

HP6890, Hewlett packard, USA
NPD(Nitrogen Phosphorus Detector)
DB-1(30m X 320gmum X 0.25¢m), DB-1701(30m X 250¢mzm X 0.254m)

N>(DB-1 : 1.5mL/min, DB-1701 : 1.0mL/min)
1l

init. temp. & time : 80C, Omin

ramp rate : 10C/min, final temp. : 300C, 4min
250C

320C

® Endosulphane
Instrument
Detector
Column

Carrier gas
Injection vol.

Oven

Injector temp.
Detector temp.
Split ratio

HP6890, Hewlett packard, USA
ECD(Electron Capture Dectector)
DB-17(30m X 250mum X 0.25/m)
Nz(1mL/min)

Y7

init. temp. & time : 130C, 1min
ramp rate : 7C/min, final temp. :
250C

250C

20:1

300C, 11min

® Carbendazim

Instrument
Detector
Column
Mobile phase
Injection vol.
Flow rate
Run time

Waters 717, USA

PDA 280nm

Xtera C18 250 X 4.6pm
MeOH/Water (45/55, v/v)
3018

0.8mL/min

20min

AEE QRS geistel AF F FoplRars BAR Avks X 29 19 29} P,
SOFS WAAZL ARE AHEA 4T uhE BAT Sl M) SoptRe dwd
7t 1.87mg/kg, 7PACHY 637mg/kg, tholobxli=o] 0.19mg/kg 07 ey, B2t B



A ARE A9 A=A 167%, 7HAITHRS 54.2%, tholofA|i=2 16.1%7}F A|A %o 242t
156, 2.88, 0.16mg/kgo] #HFstoith =& AlHsIAS wf AARl 7hickRlo] AAQl
A=} tholop|=Het FAAAY7E &2 Holgl=Tl, ole AwtAZt A5A
H|3] MHaT7F Hrhe 7(2007) 2 1te A2kt

FEE Y 53, FEFENE ol &t AlFsle df d=dHE 5XFEY 1%
ol4foll A 495~51.6%7F AAESl 090~094mg/kgo] ZHFsElaL ol= =AF e HlE]
32.8~349% =2 AAES 1/}5}141‘213} 7GR e =252 1% o]4o|A 917~
92.8%9] A|A&Z 047~054mg/kgo] A7l o JA] EA|F KT 37.5~386% A AL
o Eskon] ol AEATI BL 7&6;% HERIC dhelof e HEREo] it
A2 368 olgstel AHAAL W Olmgkgoz 22 XSS wurt
179~196% A A&7} =9kt

=2 B2 AA59-E& 1] diazinon, dimethate, fenitrothion®| 20.6~46.2%6 A A= ¢ th=
Ko 5(1996)1} ZHOJQ—] 742 fenitrothion®] 26.9%, diazinon % -§7]<1A| %;—945—‘50] 246~
6279 AASIACH: HHO00)S] B o Alsh o] P AEMPHolekE ore] Hiol ufe}
AAGI} T2 ol § ABAY =Y 5 oke] Bel - sjoby B4 Aolof lelgt

o Wolth nYRQANADE BE Helo|H FAE ulE TR0 ch/m)
o]grolgle.

Slo] AT ARE AN AHT A HAREY 360) 5uTE WASAGA s
2ol A 187 AlHete who] BRuk AET A9R 18~39% AFFIL Eo} )
Holgict,

il

H 2, AUl I2 A% SRR U AunyEs

=l A SOFRIREF 2 QU

CIINEl Endosulfan Carbendazim Diazinon LM
X2|LHS (mg/kg) (mg/kg) (mg/kg) (cfu/mL)
32 1.87 a 6.37 a 0.19 a 54% 10
5 Al 156 b 2.88 b 0.16 b 1.6x10"
FEFEN 1% 134 ¢ 118 ¢ 0.15 b 1.7x10"
FEFEN 3% 1.30 ¢ 144 ¢ 0.12 ¢ 1.2x10"
=2FEN 1% 094 d 054 d 0.17 ab 1.3%10"
E5xFEY 3% 0.90 d 0.47 d 0.12 ¢ 4.4%10"
MRL ' 1.00 5.00 0.10 1.0x10°

) MRL(Maximum Residue Limit, & t)%-535]82)

PEAE FAVIE
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100.0 1 917 ®28

removal rate(%)

Endosulfan carbendazim Diazinon

SHE B EE1% OEE3% 0 5xH% B =SA3%

a3 2. Mol Mg 4 RS Mrisn

ANS AAYHEE Dejsto] AH & sotRds A% ik a9
RS FAAT AAE AlFsHA oAl viE A% FA e oA ¢ %‘% s A=A
ey 1.37mg/kg, 7hch 5.67mg/kg, tholobAl= 0.25mg/kg o R eyt S22
AZT A4S dmdahe 487%, 7S 39.9%, tholobx=< 39.3%7F A7 E o] z-z}
0.71, 3.31, 0.15mg/kgo] Z-Fa}c}.

=2, FEFENY] w5 st AHSAS o dEduEE A4S 3%00A
70.2%7F AA= ] 04lmg/kg Fofe] Rkl o= =AH O g 21.5% &2 A|A
&S UEhich Ad=Addel Ae Aol AFHt EAXadrr A4 UgteH
(1999)¢] B el dA|sgict. 7HAlchS l&ﬂ%‘%@ﬂ% ARgStRAE T AlAaT = l—L-OPZ]
74?‘*01"*%]“} EAA] v folRt= itk tholofAl =S FEFEY, =4t

282 AHs9e Rt 13.7~19.M AF &7 =9%en 0.1~0.15mg/kgo]

A Y EL AAgolete 45t AN AHaITL tEA veRd éﬂr
gAFo {1, =235 5 FHA 54 Aolo o7t Aoz Hom AFXA,
MZHA Aol o5t et soke] AARITL 2hEo] wret g 2ot 4F]
5,199 ; 5, 199).
Al Apz=o} u]—x]—7]—;<] 2 L2322 3% 587 AR AT B2 E EofA]
HHo] B2 AlRT AeEo 15~20% AlH a7 =30tk
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I 3. MEdHo| M2 WY sotrtRd (mg/kg)
x| SHE= Endosulfan Carbendazim Diazinon
218 137 a 567 a 025 a
5 AlH 0.71 b 331 b 0.15 b
AL FZN 1% 0.54 be 307 b 0.10 e
FEFEN 3% 0.53 be 2.75 b 0.10 e
=2FEN 1% 0.59 be 278 b 012 d
=2pFE 9 3% 041 ¢ 271 b 0.11 d
Al A & - - 0.14 ¢
MRL’ 1.00 5.00 0.10

J MRL(Maximum Residue Limit, &tz 82)

o]
S

3
S

7 59 545 6

removal rate(%)
o)
o

200
00
B SAR W E 96 0 EEE3% 0 =R 9% M =Rk B%
a8 3. MEYH oE A RS MAHS
4, 8 9

AT AHA HARS o] §3 FABY AYANE AFH 2 che 2o,

7h O] AHMEE SR A B3 3% FE0 o)A AmAw, shcH,
tfolofR]=o] Z+ZF 51.6, 92.8, 34.0%7} AAENCH EAFRTE 349, 386,
179% & A7A&S ehygc.
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. 7Aele] Al E ATk dE AT, AT 53 3% &4 702, 556
SR 4o 215, 157 D ThelobE S ik REFEE 25 B4

e} 146~19.7% A H &7} 9.
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