#=A YN A16¥ A35(1997)
Korean Journal of Environmental Agriculture
Vol. 16, No. 3, pp. 255~258

255

Removal Efficiency of Pesticide Residues on Apples by Ultrasonic Cleaner
Chae-Hyuk Yoon, Woo-Churl Park”, Jang-Eok Kim" and Chung-Hyo Kim(Division of Pesticide Quality, Department
of Crops Protection, National Institute of Agricultural Science and Technology, Rural Development Administration,
Suwon, Korea ; "Department of Agricultural Chemistry, College of Agriculture, Kyungbook National University, Taegu,
Korea)

Abstract : In order to determine the removal efficiency of pesticide residues on apples by ultrasonic cleaner,
apples(Fuji var.) were artificially treated by dipping in water solution of fenitrothion EC, chlorpyrifos EC and
phenthoate EC. The treated apples were washed by the ultrasonic cleaner with water, 30% ethanol solution or
0.2% detergent solution, respectively.

The removal efficiency of fenitrothion, chlorpyrifos and phent-hoate by ultrasonicated washing in water for
0.5min. was 39.2%,32.0% and 50.4%, respectively, but there was a tendency to decrease the removal efficiency
of the pesticide residues as the duration of ultrasonicated washing period is increased.

The maximum removal efficiency of the pesticide residues washed in the detergent solution was observed
by ultrasonicated washing the samples for 5min. and it was recorded as 33.5% s fenitrothion, 30.1% ; chlorpyrifos
and 48.3% ; phenthoate, respectively.

However it's appeared that the longer the ultrasonicated washing period in 30% ethanol solution the more
pesticides from the apples were removed and the maximum removal efficiency of the pesticides was recorded
as 66.2%(fenitrothion ; washed for 15min.), 41.7%{chlorpyrifos ; washed for 10min.), 74.2%(phenthoate : washed
for 10min.).
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Table 1. Analysis conditions for Gas Chromatography

Gas chromatograph Shimadzu 14A

Flame Photometric Detector(FPD)
Capillary HP-],
0.25mm X 25m X 0.53um film thickness

Detector
Column

Temperature (T)

—Column Oven 140~ 200(4T /min)

— Injection Port 250

— Detector 270
Gas flow rate

— Carrier gas . He(kg/cm®) 175

—fuel gas : Hz(kg/em®) 06

. Air(kg/cm?) 06

Injection Volume 1ué
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FEE; A& 50g2 3l Homogenizerd] ¥31 Acetonit-
rile 100n¢E 7}8te] 587t n& mubsie] oHEiPh o
422 Buchnner funnelo] 9=x(No 5A)& Z3 2 9
ek lcm TR Cellite 5458 &4 33t {9 o138}
At A#FALE 29} A A HomogenizerZ &7] 1
Acetonitrile : Z(2: 1) 150mE 713t 583 & vty
#act. dAE FHAM 10% NaCl &9 300mi2 18 ¥
e Fol] Mo] Y1 Dichloromethane : Benzene(1 : 4, v/v)
100méE 713ted 533 A2 AE3A ARF PR3ty
DichloromethaneZ2S #3333t} &30 t}A] Dichloro-
methane : Benzene(1 : 4, v/v) 100mLE 7}8te] 4713k wle}
Zo| IgF /U] EFE BHsA

&= ; Dichloromethane%-& Xo}lA 7] Sodium Sul-
fate anhydrous® 7}8ted 712 E£E5WA AX3lH SRS
A AFE F glass wool 2 ZH2 Funnel®) Sodium Sulfate anh-
ydrousE 23 @5 oHAZ {7140 E 30Co|sty
Water bath#tol A Rotary evaporatorZ 1~2mf A% F&
WA A FEF F dolde UE 4F ALvta=
443 A=A AT

A ;s $156mmX25cm H ¢ Glass columnéd] LR ES
glass wool 2 71 A &2 3cm 54 2 Sodium sulfate anhy-
drousE 23 A17] th& Activated carbon(Darco G60, Ald-
rich chemicalit) Cellulose(Avicel PH 101, Flukaimt) =1 :
10(w/w) 5g& BenzenelZ 4] 33t 1 ol thA
Sodium sulfate anhydrous® 3cm FAZ FAAZ )

A718) & AZT FEANEE 2% Benzeneol 39
columndll 7). CockES Fo} Al&59o] Sodium sulfate
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anhydrous® 222 ¢A3] o]% 3l CockE F11 Ben-
zene 150m{E AMESte B3 2~3ml9) & £x2 §2
AlA FZ flasko] wr3ic)

OIFH ; £F98 30T o]3t2] Water Bath oA 7
GEAEENE 1~2n7F 7R 743} 5T F Fold
= §ME dH5ALVAE 843 72212 °E Acetone
5mio] =}

717] 2415 Acetone 5mol] =21 Sample & 1plE 47)
Table 18} ¥4 z7Ho2 GC/FPDY FYdste] A FE3l
Aot

32 A HEEA

B9 34588 Yolur] sted ABAR 5000 Fe-
nitrothion 10ug, Chloropyrifos 10ug, Phenthoate 20ug2
A7V H S W) 482 Table 29 o] Fenitrothiono]
97.4%, Chlorpyrifos7} 94.3%, Phenthoate7} 98.5%0]%1 2.1,
A&$A = 2+ 0.01, 0.01, 0.02ppme] Lt

Table 2. Recovery and minimum detectable concentration
of the used pesticides.

e Mini detect:
Level of fortification Recovery inimum detectable

Pesticide concentration
%
{(ppm) (%) (pprm)
Fenitrothion 0.2 974 0.01
Chlorpyrifos 0.2 94.3 0.01
Phenthoate 04 98.5 0.02
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Eof AR5 E Wl A7 M3 E-2 Table 37 Zon,
AAAZF 1589 A Fenitrothion, Chlorpyrifos, Phenthoate
o AHEL 44 104%, 136%, 88%°1NL, & A&
W2 3027 23 A FPE = Table 494 BE uhe}
Zo| Fenitrothion, Chlorpyrifos, Phenthoate?] A}2]|&-o}

Table 3. The removal efficiency of pesticide with dipping
samples in water.

Fenitrothion Chlorpyrifos Phenthoate
L Residues Rgn?O\val Residues R?[I?OVE] Residues Re.rr.loval
Dipping time (opm) efficiency (oom) efficiency (opm) efficiency
(min) PV gy P gy P ()
Before washing  3.85 0 103 0 240 0
05 37 31 097 58 240 0
1 368 44 097 58 231 38
3 KN 36 094 8.7 2.30 42
5 352 8.6 092 10.7 2.26 58
10 337 125 090 126 2.25 6.3

15 345 104 0.89 136 219 88

Table 4. The removal efficiency of pesticides with ultrasoni-
cated washing in water by washing times.

Fenitrothion Chlorpyrifos Phenthoate

Residues ff;::xl Residues ;;:::21 Residues Rf:moval
) y (ppm) Y (ppm) CTCIENCY

%) @ P @
Before washing  3.85 0 103 0 240 0

Dipping time{min)

05 2.34 39.2 070 320 119 504
1 279 275 0.78 24.3 146 392
3 3.65 5.2 092 10.6 2.02 158
5 348 96 0.85 175 164 317
10 3.30 143 082 204 132 450
15 2.68 304 0.75 272 186 225

2}+z} 39.2%, 32.0%, 50.4%°1 .21, Al M A 7He} Z7}e) uhe}
AHEE Astsle A%E Bon, A8 AZATY 15
Eoiel % 22} 304%, 27.2%, 22.5%E, o) ¥ 2714 H-& 9
44.6%, 85%, 44.6%°1 B3t ) o) A& EF| £90) A %
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EthanolE MME012 ARBHES e =30 MHsat

30% Ethanol& A& &w& 3027 2&9 AP0y
A3 &-2 Table 59 7o) Fenitrothion 25.2%, Chlorpyrifos
8.7%, Phenthoate 33.3%2A o]& 2ol wlaf Ax3 A"t
A7kl Aol wtaka HAH MAH L) Adag vhef o]
Fenitrothion2 10#thellA 64.7%, Chlorpyrifos, Phen-
thoate © 2z} 41.7%, 74.2%% 7F¥% ®& AH&S JE
Wik

ole dEVo) NEyld o7 AH WHor AR X1
%% Fenitrothion®] 413 &(& ! 16.2%, A A : 14.1 28.3%)
& FuZ ¥ 9 $5¥ 4¥Ye & 5 Uk
Table 5. The removal efficiency of pesticides with ultrasoni-
cated washing in 30% ethanol by washing times.

Fenitrothion Chlorpyrifos Phenthoate
Residues RE%H?O\'al Residues Re'n?oval Residues Re.”?‘“'al
S  (opm) efficiency (opm) efficiency (opm) efficiency
Dipping time(min) () P (%) (%)
Before washing ~ 3.85 0 103 0 240 0
0.5 2.88 252 0.94 8.7 1.60 333
1 2,67 306 0.87 155 149 379
3 2.60 325 0.78 24.3 1.34 442
5 2.27 410 0.70 320 118 50.8
10 1.36 64.7 0.60 417 0.62 742
15 1.30 66.2 0.64 379 0.68 %
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02% FAAAAE AL 2 3027 243 ALy
A% & & Table 65 o] Fenitrothion 26.0%, Chlorpyrifos
194%, Phenthoate 41.7%°]31 20, 5¥F<¢t AAY B
Fenitrothion 33.5%, Chlorpyrifos 30.1%, Phenthoate 48.3
%2 7V B AHes UYEhRlen, O F2& Aide
Aol Ut
Table 8. The removal efficiency of pesticides with ultrasoni-
cated washing in 0.2% detergent by washing times.

Fenitrothion Chlorpyrifos Phenthoate

. Removal _ . Removal _ . Removal
Residues . . Residues . . esidues . .
(pom) efficiency (ppm) efficiency (ppm) efficiency
Dipping time(min) (%) (%) (%)

Before washing 385 0 103 0 240 0
05 2.85 260 0.83 194 140 417

1 2.98 226 0.9 6.8 182 242
3 270 299 091 117 1.36 433
5 2.56 335 072 301 1.24 483
10 342 1.2 098 49 1.94 192
15 2.64 204 0.78 243 151 371
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253 MAHZE 0§ ALY AFFF AAEE Yol
B7] 98 AAE 3% $719A 52K Fenitrothion, Chlor-
pyrifos, Phenthoate) ol A= & th& &, 30% Ethanol, 0.2%
GAMAE AHEZ 3l 2859 M) AEE FFFY
AAEE ZAG Aoe ohg #rh

& A 82 288 ed FReY AASEE 27
30&dl o) M Fenitrothion 39.2%, Chlorpyrifos 32.0%, Phen-
thoate 50.4% ¢lou}, &3 HHAZto] Frl3ld e 2
FE5d AAEL Zadte 43S UehACh

FAAE AHEE AHESEE we FEF AA
&2 5% d9|A Fenitrothion 33.5%, Chlorpyrifos 30.1%,
Phenthoate 48.3% ©1%12.9, 30% Ethanol®] 7%+ Fenit-
rothiono] 15%thollA 66.2%, Chlorpyrifos, Phenthoate:
108 ol ZHzt 41.7%, 74.2%2 3714 M H&u] FoA
M 5% Aoz et

A7RH o R 30% Ethanold &2 3to 10~1527 %
B2 MAshs Aol 1F Tl FL& AAuhgelsln
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