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A method for the simultaneous analysis of 31 residual organic chloride pesticides was studied
using gas chromatography. Prepared analytical samples were injected to gas chromatography (HP
5890 Series I plus) on the Ultra-2 column with ECD. The packing materials for column were
changed as the following reagents ; florisil and alumina N. The residual solution was loaded to
column and was eluted with elution solvents ; ether : benzene (2 : 8) solution, hexane : benzene (1
: 1) solution, dichloromethane, acetone, and methanol.

The analytical results showed that 6 kinds of organic chlorides were not detected when florisil
(first condition) was used as the column packing material. The nondetected 6 kinds of organic
chlorides in the first analytical condition were detected and the recoveries of thrin-pesticides were
increased, in particular, captan and captafol, bhut the recoveries of benzene hexachloride
compounds were decreased when dichloromethane and methanol were added as elution solvents
(Eacking material was florisil as in the first condition). The recoveries of dichlorfluanid,
chlorofenvinfos, folpet, and dicofol were increased and that of aldrin was increased, but those of
captan and captafol were not good when alumina N was used as the packing material.

To detect simultaneously thrin-pesticides, captan, and captafol, florisil and alumina N were used
as the packing materials. The elution result showed that captan and captafol were not detected.
This was because the column was activated insufficiently. The analytical method was the best (31
kinds of organic chlorides in the residual pesticides were detected sharply and showed hifh
sensitivity) when the column (packing materials were florisil and alumina N, together) was fully

activated and the impurities were removed using various elution solvents.
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1. INTRODUCTION

~ Removal of harmful insects by pesticides has
played an important role in the aspect of decrea-
sing the disease and increasing the productivity of
crops. But a few pesticides were very toxic so that
those killed healthful insects as well as harmful
ones. Nowadays their residual property and chronic
toxicity were known and brought about the prob-
lem of residual pesticide. So the use of organic ch-
loride pesticides such as DDT and BHC was prohi-
bited. Also insects showed a good adaptation ability
for a new environment and could resist for a few
drugs. Therefore, we must develop pesticides
which do not make happen environmental prob-

lems. Pesticides can be deposited in the environ-
ment and threaten many living organisms involving
human life. Residual pesticides are found in soil,
food, and drinking water. Eventhough above prob-
lems exist, the comsumptions of pesticides are inc-
reased gradually. Today, the FDA of USA suggests
the limit amount for almost all of pesticides. In this
respect, not only the design of new pesticides but
also the development of the precise analytical me-
thod is demanded.

The analyses of pesticides were generally carried
out by Gas Chromatography (GC), High Performa-
nce Liquid Chromatography (HPLC), and High Pe-
rformance Thin Layer Chromatography (HPTLC),
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the identification and quantitative analysis were
done by mass spectrometry (MS). The combination
methods such as GC-MS and LC-MS were also
used. In the case of analyzing residual pesticides,
the multi-residual method (MRM) is used. The es-
sence for MRM analysis is finding out the optimal
separation condition to separate samples effectively
on GC.

We conducted this study to develop a new simu-
ltaneous analytical method for the residual organic
chloride pesticides using gas chromatography.

2. Materials and Methods

2.1 Reagents

Packing materials of column, alumina N and flo-
risil (60~100 mesh) were purchased from Sigma
Chemical Co. Methanol, acetone, hexane, and dich-
loromethane were used for the analysis of residual
agricultural chemicals, and anhydrous sodium sul-
fate, benzene, and ether were special grade reage-
nts. Standards for the organic chlorides were obtai-
ned from Dr. Ehrenstorfer Gmbh Co. 31 kinds of
these standards were dissolved in n-hexane to con-
centration of 1~7 ppm. These stock solutions were
used as the working solutions.

2.2 Preparation of analytical samples

100 ml of 70 % acetone were added to 20~30¢
of sample of organic chlorides and were stirred for
20 min. This solution was filtered with Whatman
No. 4 filter paper and the filtrate was evaporated.
The residual solution (water layer) was extracted
with 100 ml of dichloromethane, twice and was
shaked for 5~10 min. The organic layer was filte-
red with Whatman No. 19s filter paper and was ad-
ded anhydrous sodium sulfate. Above mixture was
evaporated and 10 ml of dichloromethane was ad-
ded to the residual solution. This solution was pu-
rified by column chromatography. The packing ma-
terial for analytical column was anhydrous sodium
sulfate, florisil, and alumina N. The residual solu-
tion was added to column and was eluted with elu-
tion solvents ; ether : benzene (2 8) solution, he-
xane . benzene (1:1) solution, dichloromethane,

acetone, and methanol. The eluted material was
evaporated to mess up with n-hexane and 1 of
that was injected to GC/ECD.

2.3 Analytical conditions for the resi-
dual organic chloride pesticides by
gas chromatography

Condition of detection by GC/ECD for the resi-

dual organic chloride pesticides were shown in Ta-
ble 1 and the condition of analysis by GC/ECD,
Table 2.

Table 1. Condition of GC/ECD for detecting
residual organic chloride pesticides

Ultra-2
Column (5% phenyl-methyl silicone)
50 mX0.32 mm X0.17 ym
Flow 1 ml/min
Carrier gas N,

Table 2. Condition of analysis by GC/ECD

injection Temp. 280C
detection Temp. 300C
initial Temp. 170C
rate a 5C/min
final Temp. a 220C
final time a 19 min
rate b 10C/min
final Temp. b 285C
final time b 10 min

2.4 Analytical methods for the organic
chiorides '
The packing material* and the elution solvent
were changed and then the elution patterns were
compared. First, florisil was used as the packing
material, second, florisil was the packing material
as in the first condition, but dichloromethane and
methanol was added as the elution solvent, third,
alumina N was used as the packing material, and
the last, florisil and alumina N were used simulta-
neously as the packing materials.

3. Results and Discussion
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Fig. 1. Gas chromatogram for the residual organic chloride pesticides.
The orﬁanic chloride standard mixtures were separated on a 50 mX0.32 mm column pa-
cked with florisil on Ultra-2.
3.1 Analytical result when only florisil N was used

was used

The result of gas chromatographic analysis for 31
kinds of organic chloride pesticides was shown in
Fig. 1 when florisil (first condition) was used as
the packing material. Fig. 1 showed that 6 kinds of
organic chlorides (dichlorfluanid, captan, chlorofen-
vinfos, folpet, captafol, and dicofol) were not detec-
ted in above condition.

To compensate for this disadvantage and to ob-
tain good recoveries for pesticides, dichloromethane
and methanol were added as elution solvents (pac-
king material was florisil as in the first condition).
The result showed that the nondetected 6 kinds of
organic chlorides in the first analytical condition
were detected and the recoveries of thrin-pestici-
des were increased, in particular, captan and capta-
fol. But the recoveries of BHC (benzene hexachlo-
ride) compounds were decreased (Fig. 2).

3.2 Analytical result when only alumina

The result of gas chromatographic analysis for
the organic chloride pesticides was shown in Fig.
3 when alumina N was used as the column packing
material. Fig. 3 showed that the recoveries of dich-
lorfluanid, chlorofenvinfos, folpet, and dicofol were
increased and that of aldrin was increased. But
those of captan and captafol were not good.

3.3 Analytical result when florisi! and

alumina N were used together

To detect thrin-pesticides, captan, and captafol
simultaneously, florisil and alumina N were used
together as the packing materials and n-hexane was
packed. The elution result showed that captan and
captafol were not detected (Fig. 4). This was be-
cause the column was not activated sufficiently.
Therefore the column was fully activated as the fo-
llowing process and analyzed. The column was elu-
ted with 50 m! of ether : benzene (2 : 8), 20 ml of
acetone, and 20 ml of methanol to remove the im-
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Gas chromatogram for the residual organic chloride pesticides when dichloromethane and
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The standard mixtures were separated on a 50 mX0.32 mm column packed with alumina

Fig. 3. Gas chromatogram for the residual or§anic chloride pesticides.
N on Ultra-2.
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The standard mixtures were separated on a 50 mX0.32 mm column packed with florisil

and alumina N on Ultra-2.

Gas chromato

lumn).

Fig. 4.
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purities of the packing material and to activate the
column. The residual solution was added to the co-
lumn and was eluted with the elution solvents. The
analytical result was shown in Fig. 5. This analyti-
cal method offered the best result because 31 kinds
of organic chloride pesticides were detected shar-
ply and showed high sensitivity.
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