SR B2ASANA21E H14A(1), 75~86, 2004
Rep. Busan Inst. Health & Environ, Vol.14, 75~86, 2004

el S So st Azhget A7

A Study on the Removal Efficiency of Pesticide Residues in fruits

and vegetables at home

Agricultural products analysis division

Pyung-Tae Ku - Seong-Hyun Jin

Abstract

This experiments were accomplished to know the removal efficiency of 6 pesticides in 4
samples by various washing method. The results were as follows. Average removal
efficiency of pesticides by washing with water were 68.3%, whereas 73.7% and 82.5%
using ultrasonicated washing for 2 and 5 minutes. The removal rates using addition
materials were 82.9% in 0.5% detergent water, 76.9% in 5% vinegar water, 75.8% in 5%
salt water, 75.7% in 5% flour water, respectively. and ultrasonicated washing with 0.5%
detergent water were 20% better than washing with water by comparison. The highest
removal efficiency was 99.0% in the mini-tomato of Chlorthalonil by 0.5% detergent water,
the lowest was 47.8% in Grape of EPN by washing with water. The order of removal
efficiency in the pesticides were Chlorthalonil(90.0%)> Procymidone(81.3%)> Chlorpyrifos
(76.6 %)> Endosulfan a(75.7%)> Fenitrothion(75.5%)> EPN(73.8%).

Key Words : Removal efficiency, pesticides, Addition materials.
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Table 1. The general information of pesticides used in this experiment

Common name Structure Chemical name Fomula
1 3 O—CH,—CH
N 2 3 .
=N /F'\ 0,0-diethyl O-3,5,
Chlorpyrifos | Cl \ / 0 0—CH;—CH, 6-trichloro-2-pyridyl | CoH11Ci3NOsPS
phosphorothioate
]
Chlorotalonil 2’4’5’2;2?%;’3_[) CeCLN;
Cl
0l £l 6,7,8,9,10,10-hexachlor
/O 0-1,5,5a,6,9,9a-hexahyd
Endosulfan a t 0—$ r0-69-methano 2,43 be|  GoHCieOsS
/ nzodioxathiepin
0 3-oxide
cloal
S O CHa—CH;
(= \\O
©/ O-ethyl O-4nitro
EPN phenyl phenylphos C14H1sNO4PS
phonothioate
o= =g
3 0O—CH,
Nl
/F'\ 0,0-dimethyl
Fenitrothion O, Q O—0CH; O-4-nitro-m-tolyl CsHipNOsPS
phosphorothioate
CH;
o
ZH, g
N-(3,5-dichlorophenyl)-
Procymidon M 1,2-dimethylcyclopropane| Ci3H;CoNO,
-1,2-dicarboximide
. B Cl
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Sample (50g)

/| Homogenization :

Filter & Separation
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Evaporation &
Concentration

l Purification :

)7 AF-5%(ppm)

5t AR = (I

of
AR RO ¢19jF o=
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ZAFSE A3KFig. 29} Fig. 3), %=
o] 83t EAZolA  Chlorthalonil,
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Endosulfan a, EPN9| s HAA LS
86.0, 61.9, 63.1, 74.3, 63.3, 60.8%, Z+3}
287 AH oAM= 88.1, 68.6, 68.4, 76.8,
69.6, 70.9%, Z&3 S5EIF AHANM=
91.38, 80.6, 80.7, 84.4, 82.1, 76.1% = UE}

sample added acetonitrile 100mL

acetonitril layer(20mL) after shaking & standing(-20°C, 1hr)

- by TuboVap evaporator

elution of hexane sample(2mL) with hexane Sml(contain acetone,

10%) on florisil by SPE

Analytical sample

— GC(MSD, ECD) injection

Fig. 1. Schematic diagram of sample preparation for analysis of pesticides
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Table 2. Analytical condition of GC/MSD and GC/ECD

GC (MSD) GC (ECD)
Instruments Hewlett Packard Hewlett Packard
6890GC/5972MSD 5890 series II
Column HP-5MS Utra-2
30mx0.25mmx0.25 «m 25mx0.25mmx0.17 um
100C (2min) 150°C (3min)
| 20C/min | 5C/min
Oven 200C (1min) 200C (Imin)
| 5C/min | 3C/min
260°C (15min) 240°C (10min)
Injector(Inlet) Temp. 260C 260C
Detector(Aux) Temp. 280C 280C
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Fig. 2. The removal efficiency of pesticides by washing and ultrasonicated washing

with water. *uw : ultrasonicated washing.
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Fig. 3. The removal efficiency of 4 samples by washing and ultrasonicated washing

with water. *uw : ultrasonicated washing.
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Fig. 4. The removal efficiency of pesticides by washing with addition materials.
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Fig. 5. The removal efficiency of 4 samples by washing with addition materials.

U FxREAAY  wedt EMHEET
68.3%)Ht= Zov 28(73.7%) 2L 587
(825%) MAH A A&l & Fo=
UERs T

o] Zo| A4 Chlorthalonil, Procymidone®| T}
& Fofl mlgl 2 AEs EAh A
O 5L FEES AMES] 15 € 159
o] A Bitertanol “&<F°| 62.6, 59.1% A| A%
, A" 5& &@n F BHC7} 65~70%
T AAHAT T Baste] B Ao &
A= Ao}l w8ttt

g A B

39
nH

W

A A =,

8734,

WEERE, I59 A& 714, 6738,
700, 63.7%, 283t Z23A A 79.6,
72.1, 76.9, 66.1%, 547t Z5IAM|H o=
83.5, 819, 875, 77.4%% Y} wd
A7Ea B=sk dAS B, HE A
AEA 2 Al A Ur 272
(78.2%)>"-2Er}E(78.1%)>74 73 H(73.9%)>
I5(69.1%) Tl 2 YElSTH

I M2|of 2lst sefe| MzEn}
0.5% A%

qb, 5% L7FFY, 5% 2z,
5% AEES

Aol ALEE AR

,81,



SOOI SASAATRAE K143 (1) (2004)

A3KFig. 49t Fig. 5), AA &% HF
A&e Zbzb 829, 757, 75.8, 76.9% =
el A7AdE A adsE 05% AA >
5% AzA> 5% AFEE> 5% DT &
o2 Yeht 05% AAde] 7 =9k
ymA 3FF e Hss A9E
HAoh oA G E413H(68.3%)E T
E 5 ARES X HEF 95%3% 2}
olZ yehhdtk 4¥ 5L 13 AXAA
AR 23]9] FAE BHES FaF, 27,
X% % Malathion®] A7-&o°] 91.7, 752,
98.4% = Uehgdtia ®Rustga, o)) 5
0.15% SMAZ 7S] AZA] Chlorpyrifos
-methyl@} Fenitrothion®] 81.5, 76.6% |#
gom, o] S& AAlel 23 AALL
dubr oz Ao 9% ARG H 10%
7V o E=9ta, EWo] wlEdk AR A
AAAZ RoA &a7F Fdohal sHt:
w3k Elkins'”, 7', Valverda, o] &
AFel o3k ZHR-EoFe Falle Fofo] 7t
71 554 Ad, =Y 54 2 AF
AlZE e whel A 2Ebithar 3F%)
th B AT 05% AA AFH F
Chlorthalonil] EPNETF HiF A 7H&-0]
13%°)7d =4 e 5 599 T/
g e AdE HoAFa ok &3
Deura” 5-& AAl A|H e ols) BHC] Al
Aol & MHRG 258 7HF E=%koH,
Mori'® 5% ErlE, ¥, AJF3] Tl &
71419 AAE MA AMEA] EEHT 2
o =& 595 BRYga Hud uh
B oA Al Ao o A7HEd)
A ATE AATh o)X AMAl AFH

o 93 A7 &xprt & olfe o7 59
il H AEEAGA ] Zgol st
RoE AEA FF AEe F8AA £H
s AAA AHste aHE UERY
Folgtn 3tttk a2Ey AAdo g
AAZE AHA 23] xRl AAZE
AA FalE & Jor= FHS
AZhel AlFE sfoketH, Al Foe
€ 2ollA] 30% o] MojFolof kA
sHAl AT F Us AR AlsdH &
4 AN XAZ(80.0%)> = ER}
E(79.1%)>3 73 2(77.5%)>E5(752%) <2
2 Yeht & AlFe] Ao 3 s
Hoy AEHE & zlo)= ATk

EHIINIE 0|88t =STMAM S22
Nzsat

0.5% AAY T 4% H/MAANES A2
slo] 2o HpHo g ZSubA| R 7oA 28
2 AH L 05% AAYeR 5ET 25
a A& AikFig. 69 Fig. 7)= Blul 3}
Ak 0.5% MAN, 5% LIFFA, 5% A%
N 5% AEES olgste] 287 253
A2 A3 FoF A FFATEo] 7+
85.8, 76.6, 78.3, 79.9%= UEh} FH7HA|
ARt 2 AZES Yehidth o]
Z 05% AANe g 5E7F Zeu AH3
A3} s HF 893%E HrHA|guto g
AXNE H(82.9%)% 283 AHAS o
(85.8%)Et}, ZtZt 64, 35%Y wS A

&S B

,82,



JR0IM DR SO RSt Kot o1

100
—&@—Chlorthalonil ~ —ll— Fenitrothion —— Chlorpyrifos

—~ ‘ﬂi&vmidone —¥—Endosulfan « —@—EPN
g ®
3 v v —@
C
k)
o
= 80
[0}
©
3
o
£
[}
o

60

0.5% Detergent-*UW(2min) 5% Flour-*UW(2min) 5% Salt=*UW(2min) 5% Vinegar-*UW(2min)  0.5% Detergent-*UW(5min)

Fig. 6. The removal efficiency of pesticides ultrasonicated washing with addition materials.

*uw : ultrasonicated washing.
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Fig. 7. The removal efficiency of 4 samples ultrasonicated washing with addition

materials. *uw : ultrasonicated washing.
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