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Abstract

In order to determine the removal efficiency of pesticide residues in fruits and vegetables by washing pro-
cesses, samples of lettuce, young Chinese radish, Chinese cabbage, green red pepper, strawberry and grape
were artificially contaminated with malathion and washed according to the household practices. After three
times washings with water, the remaining ratios of malathion residues in grape, green red pepper,
strawberry, young Chinese radish, lettuce and Chinese cabbage were 9.7%, 25.2%, 28.0%, 29.7%, 38.9% and
57.5%, respectively. After washing with detergent solution followed by two times rinsing with water, the re-
maining ratios of malathion residues in the same food samples were 1.6%, 8.3%, 15.8%, 24.8%, 27.2% and
45.9%, respectively. The removal efficiency of malathion by detergent washing was significantly higher than
the water washings only. The removal ratio of malathion residues was the highest in the first washing and the
ratio fell greatly in the following washings. The removal efficiency was not quite different in the temperature
range of 5-35°C of the washing solution, but the efficiency at 100°C was 2-3 times higher than other

temperature ranges.
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Table 1. Detailis of food samples for the experiment
Sample weight {g) f
Sample Purchased - pr welen 8l "
malathion residue
month washing
treatment analysis
Lettuce May 200 100 20
You.ng Chinese July 200 100 20
radish
Chinese cabbagd August 200 100 20
Greenred g tember 400 200 100
pepper
Strawberry June 1, 200 800 300
(Grape August 800 500 200
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Fig. 1. Effect of water and detergent washings

on the removal of malathion residues from
lettuce, young Chinese radish and Chinese
cabbage
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Tab'e 2. Effect of water and detergent washings on the removal of malathien residues from fruits

and vegetables.

Malathion residues (ppm)

Final removal

Food sample

Washing* ~“Belore After 1st After 2nd After 3rd . o/ 1
washing  washing washing washing efficiency (%)

Lettuce Water 202 109 82 78 61.1
Detergent 202 73 59 54 72.8
Young Chinese Water 75 42 30 22 70.3
radish Detergent 75 37 20 11 84.2
Chinese cabbage Water 117 85 72 67 42.5
Detergent 117 73 57 53 5.1
~ Green red pepper Water 250 120 83 63 74. 8
Detergent 250 50 30 20 91.7
Strawberry Water 104 62 39 29 72.0
Detergent 104 51 33 25 75.2
Grape Water 207 81 34 20 90.3
Detergent 207 46 12 3 98. 4

* First washing was either with water or detergent. Second and third washings were with water only.

**% Removal efficiencv= (1—

residue level after washing (ppm)

P> 100

residue level before washing (ppm:
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Table 3. Effect of water temperature on the re-
moval efficiency of residual malathion in
Chinese cabbage by shaking and rinsing

Water temperature (C)  Removal efficiency (%)

5 23.2

20 25.5

35 26.4

100 60.9
aslgdch o] wWlFol T 4X F Aul At 7 4
B °I% 2aFel BHCH %7t 53 Adse] 2

R AR} ojd v gk

2 AFolA ALg" bl &2 BHCe 2ol A &4
ol7 st AlE ZA ol a7t 2oz FREiE

gold 48 A@AA Aerh Miolch ey
A g 2=z Yabd doees

AR LHe AHAAE LT RS 28
o] Eelol ¥asol ot AFEe AlH
Ae eisin,

8 ¥ o o
2 o
-?‘-Ag\ﬂ
ama
L

3

ofN )
S
10
e

BEgo

BEC 28t EEEEe| Y

Aol W £ Eo] 42 wistel x4 slde
W% sted 5T, 20T, 35C. 100TelA 50
E]ﬁu A A Egoﬂ xkom Ut °L7I AsliA

sto] 7} iﬂéi lszlﬂi 7J<zsté}1 I%H&?:f-g 146}
Aok, 2 AsbE Table 3ol4gh 7o) 5~35C W ol
Ae webe o] A gl zel7b glisleh 22 100
Collde 18 4424 g 2xol vsled 2~3uf7}
=2 60.9%9 BEHL 2 ooz diFzE A
A& ME, MIelde w7l g o AAZ
A g 4 9ot sl

Mori5 "ol 2]e}m EvwlEol w25 olg Miti
3 AH AR AR F&o] 2242 Ax ans)
Folalvh, molde AlE9 EAo] vj odgg

2 30~35C7 7h4 Agsickn was v gk

A

k0
9

$ed RBMES EHETT 27
i.“vi,Mﬂ Zxol el
Beol Al ol Bitgaiol *
%—4%ﬂ‘%4.fﬂ-4dﬂ3ﬂ A

A Fof Yobel e HREES LT 97%, FuE252
%, 27) 28.0%, D5 29.7%, A& 38.9%, wlF57.5

24 et 2]

%a ) wdold pe#Aagol sh okt ExtEAE
13 AAstn £2 23 AEd Fof dele) REE
e 2% 1.6%, ¥3F 8.3%, AT 15.8%, 87] 24.8
%, AAZE 27.2%, N3 45.9%2 A peAlol 2% A
7 WA s Fohstelch KMESE 2l 13 AlHe
4 shab gbol AlA U 2Fe MMM HR A
7 g2l ekgkch kol 5~35C W olM = HH A&
off & zolz} glalx, 100CAME AHE ol ourt
2~3w o ¥kt

=) =
na ou_'{

1. Edwards, C. A. : Persistent Pesticides in the
Environment, 2nd ed., CRC Press, Cleveland,
Ohio, p. 74 (1973)

2. Doull,J., Klaassen, C. D. and Amdur, M. O. : Tox -

icology, 2nd ed., Macmillan Pub. Co., New York,

Chap. 16 (1980)

R 3 B otarsla), 14, 82(1982)

BRIy REERE, 425 (1982)

BET EWME REER, 5959 (1983)

Deura, H. :J. Food Hyg. Sec. Japan, 13, 63(1971)

Deura, H. :J. Food Hyg. Soc. Japan, 13, 68 (1971)

8. Mori, Z. and Tamura,J :J. Food Hyg. Soc.Japan,
17. 41311976)

9. Mori, Z. and Tamura, J. :J. Food Hyg. Soc.Japan,
17. 217 11976)

10. Hemphill, D. D., Baldwin, R. E., Deguzman, A. and
Deloach, H. K. :J. Agr. Food Chem., 15, 290 (1967)

D e W

=

11. Koivistoinen, P., Karinpaa, A. and K ononen, M. :
J. Agr. Food Chem., 12,555 (1964)

12. Koivistoinen, P., Kononen, M., Karinpaa, A. and
Roine, P.: J. Agr. Food Chem., 12,557 (1964)

13. Onoguchi, K. :J. Food Hyg. Soc. Japan, 4, 362
11963

14. Kim, Y. H., Kim, H. N., Kim, S. S. and Lee, S. R. :
Korean J. Food Sci. Technol. , 11, 18 (1979)

15. Clark, E. R. and Qazi, |, A. : Analyst, 104, 1129

11979)

16. Clark, E. R. and Qazi, L A. :Water Research, 14,
1037 £1980)
19841 89174 H4)



