
by Mr. M. Endo, to whom we are much obliged.

Summary

1. Metabolic fate of Sumithion was studied in

rice plant after the emulsion of this insecticide
labeled with phosphorus-32 had been sprayed on

the plant at the preheading stage.

Sumithion penetrated into the tissues was de

composed rather rapidly to desmethylsumithion,

dimethylphosphrothioic acid and phosphorothionic

acid. Presence of the oxygen analog (Sumioxon)

was also demonstrated.

2. Residual amount of Sumithion and its meta

bolites in rice grains of several varieties of rice

plant applied with Sumithion under the various

conditions were determined. Sumithion and

Sumioxon were hardly detectable. Only minute

amount of such degradation products as di

methylphosphorothioic acid, phosphorothionic

acid and free p-nitrocresol was identified.

From the results it can be concluded that the

residual amount of Sumithion as well as of its

metabolic products in rice grains lies within the

permissible limit from the view-point of public

health.
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Introduction

In cocoa producing countries such as Nigeria

and Ghana, benzene hexachloride (r-BlIC) has

mainly been used for the control of mirids,

Distantiella theobroma and Sahlbergella singula
ris, the most noxious insects to the plant. Re

cently, however, these insects have become more

and more resistant against the insecticide and

much effort is now being exerted in search of

alternative compounds. Sumithion, or 0, D-dime-

thyl 0-(3-methyl·4·nitrophenyl) phosphorothioate,

has proved to be very effective against the

mirids l ,21 and it is now under study for practical

application. One of the most pivotal points is

to establish whether or not the residue of Sumi

thion in cocoa beans remains within the per

missible limit from the medical view-point.

In this report we determined residual amount

of Sumithion as well as 3-methyl-4-nitrophenol

(abbreviated as p-nitrocresol) in cocoa beans

which had been applied with Sumithion,
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Materials and Methods

Samples of Sumithion-treated cocoa beans as

well as control ones were kindly supplied by

West African Cocoa Research Institute (W. A. C.

R. 1.), Ibadan, Nigeria. According to the infor

mation from W. A. C. R. I., conditions of appli

cation of Sumithion and date of reaping of beans

were as follows.

Date of the insecticidal application was 1st July

13, 2nd August 10, and 3 rd September 7, 1964.

Beans were harvested on 1 st September 8, 2 nd

September 15, 3 rd September 22, 4 th September

29, and 5 th October 7, 1964.

Three control samples were harvested on

around 21 st of October, 1964. These harvested

beans, after dried and fermented as usual" were

transported by air to Japan. Seed coat (epidermis)

was removed from the beans and 250 g of dried

seeds were soaked in water overnight in' a re

frigerator. The swollen seeds were homogenized

with about 500 ml of distilled water, and the

homogenate, after acidified with 105'6 of cold per

chloric acid (the final concentration, 25'6), was

extracted twice with chloroform. Combined

chloroform layers (about I, 400ml) were dehydrated

with anhydrous sodium sulfate. Subsequently

sodium sulfate was discarded by filtration, and

chloroform was evaporated at 40-45'C under

gentle stream of air. Residue obtained was su

spended in 100 ml of liquid paraffin and shaken

three times with acetonitrile. Combined aceto

nitrile layers were evaporated in vacuo at 40

45'C to a volume of approximately 10 ml, The

acetonitrile concentrate, after washed with 5 ml

of n-hexane, was poured on the silica gel column

(2 x20 cm). The column was further washed

with 50 ml of acetonitrile and approximately 60ml

of acetonitrile eluate was collected. Acetonitrile

was evaporated in vacuo to dryness at 40-45'C.

Residue was dissolved in a small volume of

chloroform. Sumithion and / or p-nitrocresol

therein was separated by thin-layer chromatography

and determined colorimetrically, as described in

the previous paper. 8)

These procedures are satisfactorily applicable

for the separation, and analysis of a minute

amount of Sumithion and/or p-nitrocresol in sam-
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pies grossly contaminated with organic matters,

especially with lipid substances like beans or

fatty tissues of animalsv.

Thus, 94.3% and 86.75'6 out of 75pg and 50flg

of Sumithion respectively or 98.55'6 out of 25pg

of p-nitrocresol added to the chloroform extract

from 250g of dried seeds were recovered.

Results and Discussions

Contents of Sumithion and p-nitrocresol in 5

lots of the cocoa beans treated with Sumithion

of the (corresponding to 1st to 5th harvest) and

3 control beans are indicated in Table 1.

As faint yellow color was also developed in the

control runs, ppm values (parts per million)

subtracted (mean of 3 control beans, Sumi

thion, O. 026ppm, and p-nitrocresol, O. 054ppm), are

shown in Table 2.

Table 1. Contents of Sumithion and p-nitrocresol
in Sumithion-treated and control beans.
(mean of 3 replications, expressed as fig
equivalent/250g of dried seeds.)

Sumithion p-nitrocresol

Control 1 6.2 13.6

2 5.8 13.6

3 7.4 13.1
Treated 1 19.1 11.4

2 23.5 23.0

3 32.0 28.1

4 14.5 13.6

5 10.8 18.0

Table 2. Contents of Sumithion and p-nitrocresol
in Sumithion-treated cocoa beans.
(expressed as pp m value)

Sumithion p-nitrocresol

Treated 1 0.050

2 0.068 0.038
3 0.100 0.058

4 0.032

5 0.017 0.018

As is clear from the results, the content of

Sumithion is largest in the cocoa beans harvested

two weeks after the last application. The resi

dual amount of Sumithion found was less than

0.1 ppm. If the recovery of Sumithion in the



m !1l f'} ~ in 30 @-II

preliminary test is taken account of, remaining

Sumithion is calculated to be less than 0.12ppm.

Thereafter Sumithion decreased rather rapidly.

The time lag between the final application and

the maximal content of Sumithion might indicate

that Sumithion sprayed to a canopy of cocoa

tree transferred gradually into the beans.

The determination of metabolic products result
ing from the use of Sumithion is potentially so

important from the view-point of public health.

However, such methods have not yet been devised

except for p-nitrocresol, one of the degradation

products of Sumithion. In the treated cocoa

beans p-nitrocresol was also detected, but the

amount was less than 0.06ppm.

These contents of Sumithion as wel1 as p-nitro·

cresol seem to be quite negligible and completely

harmless to human body from the medical view

point.

Acknowledgment: We wish to express our

sincere thanks to Dr. L. K. Opeke, Ag. Director,

and Mr. P. F. Entwistle, former Ag. Deputy

Director, of West Arfican Cocoa Research

Institute for arranging the spray programs and

supplying the samples of the cocoa beans. We

are also grateful to Sumitomo Chemical Co., Ltd.

for permission to publish this work.

Summary

The contents of Sumithion and p-nitrocresol

in cocoa beans were determined after the plant

had been sprayed with Sumithion.

Sumithion remaining in the beans was approx

imately O.lppm and the content of p-nitrocresol,

one of the degradation products of Sumithion,

was less than 0.06 ppm.

These contents are considered to be too small

to exhibit any harmful effects to human body

from the view-point of public health.
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It is wel1 known that DDT is easily dehydro

chlorinated by the action of an enzyme, DDT-

dehydrochlorinase, to yield DOE in the insect

body. Recently, the other metabolic products
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