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Studies on the Residues of Carbamate Pesticide
in Fruits and Vegetables

Hae-Keum Lee, Yong-Sun Choi® and Kyu-Yul Choi

Inst. of Public Health, Kangwon Province, Chuncheon 200, Korea

*Faculty of Agriculture,Kyushu Univ. Japan

ABSTRACT-Agricultural products collected from the suburbs of Chuncheon in 1984 were
analyzed for carbamate pesticides by GLC-NPD.

O-tert-butyl phenyl methyl carbamate(BPMC) was detected in most samples and their
residue levels in strawberry, tomato, cucumber, grape, apple and chinese cabbage were in the
rarge of non-detectable to 0,2356 ppm(Av. 0.0539 ppm).

1- naphthyl methyl carbamate(NAC) were detected in cucumber, grape and chinese cabbage
and their residue levels were in the range of non-detectable to 8.0265 ppm.

O-cumeryl methyl carbamate(MIPC) was detected in only chinese cabbage and its residue
levels were in the range of non-detectable to 0.0059 ppm. Detection frequencies of BPMC,
MIPC and NAC in the chinese cabbage were higher than those the others.
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Sample

Mixer: 5min.

Filter: Filter with suction thru. buchner fitted with filter paper
Extraction: Methanol 200 m/

Concentration: Evaporate until dry and dissolve 5m/ Acetone

Reaction: 50 m/ coagulating agent +Celite 545, 2g
Let stand 30 min

Filter: Residue(wash 4 times with 5m/ Acetone and 50 m/
coagulating agent)

Extraction: Dichloromethane 50 m/, 3 times
Separation

¥
Upper layer Lower layer
v
Wash: 0,1 N NaOH 50 m/
Concentration: Dissolve 50 m/in Hexane: Ethylether(9 : 1)

Column clean up: Glass column diameter 1,5 cm, length
30cm

Packing material 5% hydrated
florisil 2g

Alumina neutral with 5%, 50%
Silver nitrate 2g

Eluting solvent
1. 50 m/n-hexane: Ethyl ether(9: 1)
I prewet column
2. 200 m/n-hexane: Ethyl ether(9: 1)
3. 150 m/n-hexane: Acetone(95:5) :
Second eluate contains BPMC. MIPC
3th eluate contains NAC

G.C.(N.P.D.}

Fig.1. Flow diagram of sample preparation for
analysis of carbamate pesticides.
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Fig.2, Chromatogram of standard BPMC(2)
and MIPC(1) using 3% OV.17(left) and
response to BPMC(2) and MIPC(1)
recovered from strawberry at 0,4
ppm{right).

GLC operating conditions were as follows;
Detector: Nitrogen-Phosphorus
Detector(NPD), N mode(Bead adjust: 4, 0)
Column: 3 mm x 2 m Glass tube

Packing material: 3% OV-17 on
Chromosorb W,HP (80/100), 10% DC-200
on Chromosorb W,HP (80/100)

Injection temp. 230°C, Column oven temp
200°C, Detector block temp. 250°C, N,
flow rate 30 m//min, sensitivity 50X 16
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Fig.3. Chromatogram of standard NAC using
3% OV-17(left) and response to NAC
recovered from grape at 1, 0 ppm(right).
GLC Operating Conditions were as follows;
Detector: Nitrogen-Phosphorus
Detector(NPD). N mode(Bead adjust: 4, 0)
Column: 3 mm x 2 m Glass tube
Packing material: 3% OV-17 on
Chromosorb W.HP(80/100), 10% DC-200
on Chromosorb W, HP (80/100)

Injection temp. 250°C, Column oven temp
240°C, Detector block temp 260°C, N.
flow rate 44 m//min, Sensitivity 50X 16
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Table 2. Residues of Carbamate Pesticides in
Agricultural samples.

Residues (ppm)*

s4g—uv], £xol LFgel 1ml/E Hrbeka
%% Bdslo] 3485 Fahadch
Hm ¥ 1y
sojgt m7ighell Al Holsl EFEorgel
Zzyel gag Ak @], LEeld 34w
A& golel chromatograme Fig2, 3% Zth
Table 1, Recovery of Carbamate Pesticides
from Agricultural samples.
Recovery (%) *
Sample
BPMC MIPC NAC
Strawberry 95 96 93
Grape 94 94 95

« average of duplicate

Sample No.
BPMC MIPC NAC
Strawberry 1 0.0604 ND** ND
2 0.0115 ND ND
3 0.0496 ND ND
4 ND ND ND
5 trace ND ND
Tomato Mean 0.0243 - -
Tomato 1 0.0562 ND ND
2 0.067 ND ND
3 ND ND ND
4 0.0319 ND ND
5 0.0419 ND ND
Cucumber Mean 0.0394 - -
Cucumber 1 0.0984 ND ND
2 trace ND 0. 0045
3 0.0569 ND ND
4 0.0746 ND ND
5 ND ND ND
Mean 0.0459 - 0. 0009
Grape 1 0.0308 ND 0. 009
2 ND ND 0. 0265
3 0.0327 ND trace
4 0.102 ND ND
5 0.0708 ND ND
Mean  0.0472 - 0. 0071
Apple 1 ND ND ND
2 ND ND ND
3 0.0512 ND ND
4 0.1052 ND ND
5 0.1838 ND ND
Mean 0.0680 — -
Chinese 1 0.0721 ND ND
cabbage 2 0.1552 ND ND
3 0. 2356 trace ND
4 0.0302 0.0059 ND
5 trace 0.0026  0.0045
Mean 0.0986 0.0017  0.0009
Range ND ND ND
-0.2356 -0.0059 -0.0265
Mean 0.0539 0.0002 0.0014

" » average of duplicate *=* not detected
» » » trace <0, 001 ppm(BPMC. MIPC) 0.0015
ppm(NAC)
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