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Removal Efficiency of Residual Pesticides During Processing
of Perilla Jangachi preparation
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Abstract

This study was performed to study the removal efficiency of residual organophosphorus pesticides
with process for making Perilla Jangachi. Two organophosphorus pesticides(chlorpyrifos-methyl and
fenitrothion) were artificially attached to Perilla leaves. Then Perilla leaves were washed with detergent
solution for 1minute and rinsed 2 times each for 1 minutes. After washing with neutral detergent
solution, Perilla Jangachi was made with 2 steps of optimal condition. As a pretreatment, when soaked
with 2% salt concentration solution for 42hours, the removal rate of residual pesticides was 81.75% of
chlorpyrifos-methyl and 76.82% of fenitrothion. When Perilla leaves were steamed for 72 seconds
after soaking, it became 88.94% and 82.19%, respectively. Finally, after making optimal Perilla
Jangachi with 27% onion contents, removal rate was 89.12% of chlorpyrifos-methyl and 82.76% of
fenitrothion. Consequently, it appeared that the process for making Perilla Jangachi effectively

removed the residual pesticides of Perilla leaves.
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ol ZAFEE 7lEol AAEY glow i Ay
A gl AREER= R4 A=Al chlorpyrifos-
methyl, fenitrothion2 AR 3FETH ol oky) T2
A, shet, bdARETIE 2 QA 19 AHSEF
(ADD) 52 (Table 1)'¥3} 7},

B ATOINE AREF AA B AT E O, por
43 B8 ZAAAN oF AR o A
A3t &, AAFolH AR HHEL HAR Ur Zhgisor B AMEE acetone, sodium  sulfate
of, 7} gAY AFFEF AALEL 2T 1 anhydrouse 2HF3-oF A8 4 (Wako Pure Chemical
A3l 2 4YPoIA A4 2P & ¢ Industries LTD, Osala, Japan) &, A A7 G F3
Auge 7ANZD F dve 9 e gdesigon, A= Darco G-60 (Crystalline Active Carbon @ Wako
ol AdEol HFEAMY 7E L4 2 oA F Pure Chemical Industries LTD, Osaka, Japan)& A}
Hol W@ /12 ARE BE4Y 4 UL Aol ST BS AASE 1 9 A% 53 A
Azt = ol&stith
Gas chromatography-8 column- HP-5MS(30m X
250pm X 025um) & AHS-SIA L, T HFESHL 7
L AE 2 g
<Table 2> Concentration of standard solution
1. MZ
Pesticides I Purity (%) ~ (Concentration (ppm)
AotA] A2 GAYE ARzcke AA a7 AF Chlorpyriphos-methyl 99.5 11.36
of AHe-¥ AN (Perilla frutescens var. japonica Fenitrothion 98.5 30.66
<Table 1> The characteristics of pesticides tested
Chlorpyrifos-methy] Fenitrothion' -~~~
Ci . CHs
N §_o—cH S
Structural formula cl \—o—P:O CH3 o I _0—CHg
& __( T3 2 TN~
0—CH,
Chem cal name Cl
0,0-Dimethyl-0-(3,5,6-trichloro-2-pyridyl) 0,0-Dimethyl-O-4-nitro-m-tolyl
phosphorothioate phosphorothioate
Appearance Colorless crystallin Yellow-brown liquid
B.P. 455~46.5°C 140 ~ 145°C
Properties MW, 3225

Solubility

Water-soluble 5mi/}(25°C), fat-soluble

277.2
Water-insoluble, fat-soluble

Stability Hydrolyzed in alkaline and acid condition

Hydrolyzed in alkaline condition

ADI* for man (mg/kg) 0.001

0.005

* ADI : Acceptable daily intake
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<Table 3> Ingredients for Perilla Jangachi

Unireated Perilla leaves 100 29.0
Soy sauce 150 435
Onion 27 78

Sugar 38 11.0

Garlic 20 5.8

Ginger 10 29

Total 345 100

3) AR zA

FoFe] R 9 HHo] g5y AlE 7zt 4~5g
teflon "}77} @9 250ml EA 47t flaskel] 3t
(Fig. D& 2] Agadeh. & ANEE 24 &
2 acetone 100miE 718t 1&gd3 A7 o
a7 A 1AZE Bot IRk &2 Sch 04
o SAEE rtste] FHF NAE AAG F
FIIIERS o3t E5% F AFsHh 01
ol 20mlEZ Turbo-Vap LV evaporator(Zymark,

N me riru 2 o

Sample 4~5g
| Add acetone 100m!
Blender : blend Smin at high speed & sonication
{
Extraction : stirring 1hr
| Add Darco G-60 2g & sodium sulfate anhydrous 5g
Shaking
l
Filtration
| Take 20ml filtrate
Evaporation : Turbo-Vap LV Evaporator at 37 with N2 gas purge
l
Concentration
|  Dissolve in acetone 5m!
Sample solution

<Fig. 1> Flow diagram of sample preparation for
analysis of chiorpyrifos-methyl and fenitrothion

<Table 4> Operation condition of GC-MSD

Column -SMS(30m X 250pm X 0.25pum)
Carrier gas He (1mi/min)
Oven

init. temp. & time 80°C, 2min

ramp rate 4°C/min

final temp. & time 280°C, 5min
Injector temp. ' 250°C
MSD (SIM mode)

Chlorpyrifos-methyl (m/z) 63,79, 125, 286, 323

Fenitrothion (m/z) 109, 125, 260, 277
Spliter 50:1
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25 %2719 ZAFLEE chlompyrifos-methyl®] 2035+
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<Table 5> Removal rate and remaining contents of
residual pesticides in Perilla leaves by

washing with neutral detergent ..., ., (bpm)

| After washing with
© 7 ) neutral detergent
Chl i vl 100 81.52
0f 0S-In!
TPYHIOSIEYT L 203543) (3.76+0.38)
o 100 76.56
Fenitrothion
(150.59+6.43) (35.30+3.16)

L

* % : removal rate of residual pesticides
(ppm) : remaining contents of residual pesticides
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<Table 6> Removal rate and remaining contents of residual pesticides in Perilia leaves with

process for making Perilla Jangachi after washing with neutral detergent

unit : % * (ppm)

Soaking in 4% sodium solution for 42 hours 81.75(3.71£0.38) 76.82(34.91+1.72)
Steaming for 72seconds after soaking 88.94(2.25+0.46) 82.19(26.82+1.59)
Making Perilla Jangachi with 27% onion contents l 89.12(2.21+0.23) 82.76(25.96+2.06)

* 9 : removal rate of residual pesticides
(ppm) : remaining contents of residual pesticides
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