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Removal Effects of Organdc-Phosphorus Pesticide Residue
in lettuce by washing methods

Boli-Sif KO, Tae-Hwan Jeon, Kyu-Saeng Jung®, Sung-Kook Lee™
Taegu nstitude of Health and Eenvironment®,
Grachuate Schood of Public Health, Kyungpook National Universify™*

ABSTRACT

&

s nvestigated to detenmnine the rermoval efficiency of arganic - phosphorus insecticide  residues i
lettuce by washing processes, the 5 washing solutions {stagnant tap waler, flowing tap water, alkaline
solution, acidic solution) were used with the washing tme (10, 30, S0sec) and frequencies {1. 2. 3
washing, 2 rinsing).

The removal efficency of residual pesticides by 5 washing methods was increased on the more washing
tirne and frequency, and also was e highest on the 3 Umes washing for each 50 sec.

The removal rate with stzgnant fap water was 337% of Diazinen, 457% of Dimethoste and 24.6% of
Fenitrothion, but 204% of Diazinon, 377% of Dimethoate and 245% of Fenitrothion with flowing tap
water, Therefare, the former was significantly higher effective than the latler one,

The removal rate of residual pesticides with atkaline solution showed 32.1% of Ddazinon. 495% of
hmethoate and 289% of Pentbrothion, and 304% of Diazinon, J049% of Dinetboste aad 2109 of
Fenitrothion with acadic slution. The washing efficdency of reutral detergent showed the most effechve
resulf than others with 471% of Diazinon, b80% of Dimethoate and 355% of Fenitrothion.

Congequently, iU's appeared that the neural detergent washing was the most effective method on the 3

times washing for each 0 sec
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Table 1. The charactenstic of pesticides tesled In the present study

Common name

Trade name

Gradient

Solubility

Diazinon

Dirnethoate

Fenitothion

Srruthion

Diaton O O-diethyi-O-2~lsopropyl-6-methyl

pyrimcin-d-yi phosphorothucate (34% )
Sulfactant and camier (66%)

O O-dimethyl-S-methyl-carbamonyl
melhvl phosphorodithicate (46%)
Swuifactant and carmer (54%)

Rogo OnOdinetly -0 4-nltvornrtolyl

phosphorothoate (0%
Sultactant and carrier {50%)

40mg/ {

Zhgl !

suluble
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AHE L B4 (ppm)
1A sigl AR Fer A& (%) = (0 .
A A2 BFEL (ppm)

Sample

Bxtraction | Acefons 150mi

Féit;amm
Extraction - {1} 5% Na(l 400mi
{2} Dichloromethane | Benzene(218) 100mIx2

\
Washing and dehydration © H2O 100m] NalS04
%
Vaﬁuurr: evaporation
Clean up with colurmn chromatography © Glass column( 15m X 30cm?
Packing matenal @ (1) Darco G-60 © Avicell{1:1D) 5
{2} Soditum sulfate anhvdrous Sg

3
i
i
i
i
i

|

tthiert | Benzene 150mi

i

Vacuum evaporation

Dissolving with acefone
|

(L ' ingction

ig 1. Flow diagram of sample preparation for pesticide residue analsis

Table 2. Operating conditions for gas chromatograpdic avedysis

T 100

Mexded Hewlett packard 5890 series [|

Coburnin HP-50 0 30m @ O53mun * 1.0#m
(50% phenyi-and 50% methyl polvsiloxane)

Detector Nitrogen~ Phosphorus defector

Colurn tornn, 20C

Inpetor temp. 2307T

Detector temp, O

Flow rate Helivm ¢ ISl min, Fydrogen © 24mb/mn,
Alr CE0mAmin
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Tahle 3. Remoaval rate of pesticide residue wilh stagnant tap water
fanit T %)

Washing time Frequency
Diaznon Dirpethoate Fenitrothion
{Seo Washiung Rirse
30 1 2 303 396 206
2 2 316 435 223
3 2 335 444 225
30 i 2 34 407 204
2 oA 330 414 287
3 Z 32 46.2 253
50 1 Z Mh 414 221
Z 2z 6.4 428 235
3 z 4 457 246
)
B
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Time & Fregquency
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Fig, 2. Removal efficiency of pesticide residue  with stagnant tap waler
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Table 4, Removal rate of pesticide residue wilh stagnant fap water

{unit © 28)
Washing fime Freguency
Diagzinon Dimethoate Fenitrothion
{Sec.) Washing Rinse
HE 1 2 iixs 204 486
2 2 23 K722 183
3 Z 23 B34 181
¥} 1 2 231 315 189
Z 2 247 326 201
3 2 B2 3H6 241
50 1 Z 247 327 211
2 2 4 e R
3 Z 794 7 245
&0
50
3
o
3
Fig
R
L
%
o
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o
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e
10 :
{} ¥ ¥ L ¥ | Y ¥ H - T ¥ 7
1 2 3 1 2 3 1 2 3

Time & Frequency

3.

—&- Diazinon ~&— {limethoate —#— Fenitrothion

Fig. 3. Removal efficency of pesticide residue with flowing tap water
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Table 5 Removal rafe of pesticide residue with neutral detergent

{umt : %)
Washing time Frequency
Dizzinon Dhmnethoate Fenitrothion
{Sec,) Washing Rinse
i0 1 2 293 467 293
2z 2 404 48,8 293
3 pa 424 520 320
a0 1 2 415 497 300
2 2 443 539 308
3 2 486 Sdd 335
&0 1 2 442 513 351
2 2 463 540 K
1 2 471 580 365
i B/B/E
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43 =
ﬁ g/w
% 30 = %//R = &
©
=
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£ o0
s
o
10
O T T T T T T T T T T
1 2 3 1 2 3 1 2 3

Time & Frequency

—&- Diazinon  —=— Dimethoate —=— Fenitrothion

Fig. 4. Removal efficiency of pesticide residue with neutral detergent
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T able 7. Removal rate of pesticide residue with acidic solution

(unt © %}

Washing fine Frequency
Diazinon Dimethoats Feritrothion
Ser Washing Rinse
10 1 2 232 392 111
4 z 240 2.3 i34
3 2 269 300 i34
30 H 2 26.1 305 134
z Z 251 a2 : 1648
3 2 289 44 82
5 1 2 255 332 177
2 2 2T 5 361 190
3 Z 304 34 210
60
B4
g - } HMM/
%; 40 ““E‘—BZ:;:;*EF'//F S "'R//L - [
[
B
o .
% 3G o o i
H — W
s
et
20
4]
o
10
0 H H 3 T 1 1] L T T T
1, 2 3 1 2 3 1 2 3
Time & Frequency
~iie- Diazinon —~&— Dimethoate —8— Fenitrothion
Fig. 5. Removal efficiency of pesticide residue with neutral detergent
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Table § Removal rate of pesticide residue by 5 washing methods.

{ unit @ %)
Pesaticides
Methined MMean
Diazinon Dimethnale Fenitrothion
Stagnart tap water 37 27 231 332
Flowing tap waler 247 338 200 261
Neutral detergent 436 521 335 431
Sodium bicarbonate 26,7 423 257 36
Vinegar 265 320 1680 248
8{)_
S0
g
B 40
=
B G
&
£ 104 ] '
e 30 : i
2 ¢ i
g 207 o H
0 Z: e
o gg : ?
10~ 1 %
| )
i i
o
Washing method
[ }Diazinon W Dimethoate Fenitrothion

Fig. 7. Removal efficiency of pesticide residue by 5 washing methods,

{roSlagnat tap water, BiFlowing tap water, 07 Neutral detergent D:Alkaline solution, E:Acidie solution)
Ak SeE who] § 5 AN AR 20 o] E2s ERo AME Beld ZHAFl =qb
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A F A 72 502 o) M A B 33 o)ilels FR mmasash O o delge 2a9 w
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AR g AALAE s TR BAR o) @@ g8 ANY FE A T 49D
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