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Utility of Basic Lead Acetate Treatment for Analysis of
Pesticides Residues in Tea Infusion

Yasuhisa ONopA and Masako IMAMURA

Shizuoka Tea Experiment Station, Kikugawa, Shizuoka 439, Japan

The procedures on the residual analysis of pesticides, DMTP (methidathion), isoxathion,
methomyl, PAP (phenthoate), phosalone and TPN (chlorothalonil) were simplified by some
modifications. Basic lead acetate solutions added to tea infusion to precipitate polyphenols
and saponins as lead complexes. These lead complexes were filtered through a filter paper
piled with some celite, and washed with 50 ml of acetone and then 100 ml of n-hexane. In
case of methomyl, the remnant was washed with 50 ml of ethanol.

From the resulting aqueous layer, chemicals except methomyl were extracted with n—
hexane and cleaned up by column chromatography. In Florisil column chromatography,
the first eluate with ether containing 509, of n—hexane contained isoxathion, and the next
eluate with ether containing 509 of benzene contained DMTP and phosalone. PAP and
TPN were eluted with z-hexane containing 209, of ether in silica-gel column chromato-
graphy. Methomyl was extracted with ethyl acetate from solution alkalified with sodium
hydroxide and superheated for over 30 min.

The recovery ranged between 87 and 1009, in DMTP, isoxathion, PAP, phosalone and
TPN, and 869, in methomyl.

Using 6 g of the tea sample, the lower limits of detection of each chemical were 0.003
ppm (TPN), 0.03 ppm (methomyl, PAP), 0.04 ppm (DMTP) and 0.05 ppm (isoxathion, phos-
alone) in the obtained tea infusion each 360 ml of which had been subjected to the analysis.
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Table 1 Clean up procedures of some pesticides by column chromatography.

Eluting method

Support

Solution

Volume (ml)

Florisil (5 g)

Silica-gel (5 g)

PAP
PAP Isoxathion

DMTP Isoxathion

Phosalone

PAP TPN
Isoxathion PAP

Phosalone TPN
DMTP Phosalone

209%, ether—hexane 100
509, ether-hexane 100
509, ether—-benzene 100
{50 9% ether—hexane (1st) 100
509, ether—benzene (2nd) 100

DMTP

DMTP

Elution efficiency of each pesticide was almost 1009.
The underlines showed the most suitable conditions for each pesticide.

Table 2 Operating conditions of gas-chromatography for some pesticides.

Condition DMTP Isoxathion

Methomyl PAP

Phosalone TPN

Column (glass)

75 cm-3 mm 75cm-3 mm 75cm-3 mm 75 cm-3 mm 75 cm-3 mm 100 cm-3 mm

Packing 109, XE-60 1.5%0V-17 10%FFAP 15%SE-30 1.5%0V-17 59%DC-200
Support GC-Q GC-Q GC-Q Chromosorb GC-Q Chromosorb—
(60-80 mesh) -W (AW) W (AW)
Carrier gas 50 65 35 50 65 40
(N ml/min)
Column temp. 230°C 228°C 170°C 220°C 250°C 175°C
Injection temp. 275°C 250°C 190°C 250°C 300°C 270°C
Detector temp. 300°C 300°C 250°C 300°C 350°C 270°C
Detector FPD-Pf FPD-Pf FPD-Sf FPD-Pf FPD-Pf ECD
Retention time (min) 2.0 2.0 2.0 3.0 2.0 4.0

Flow rates of hydrogen and air were adjusted to the most suitable conditions of each detector

response.
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Table 3 Lower limits of detection of some YU B AT AR Y5 T 40— T,
pesticides in tea infusion. Table 1 {Z5R L7 X 5iC, FOBEHEOHRAYZER S &
Sample Lower limit XY, BRFEOHUNPRFICTbhi.
Pesticide volume of detection T Y IAERHGEES, TPN OEHICIET € kv
(ml) (ppm) e <l
3, ULEE N 2 - 40 22 4RI I
Methomyl 360 0.03 ﬁM%T@%b,u®§%,%méhfémémﬁim
DMTP 360 0.04 ihEh, #¥R7e= /56 ETHEY -7 838bh b
Isoxathion 360 0.05 ToORBYTH 57205, AV EFFAY, m¥rrED
PAP 360 0.03 Bz owTit Table 1 O HIKIC X 58 CREE
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Table 4 Recoveries of some pesticides from tea infusion.

. Added Recovery
Pest1c1de Method amount(ug) (%) Remark
Methomyl E.A. 2.2 <10 Concentrated solution contained precipitation
4.4 <10
Proposed 4.4 86.7 Concentrated solution was clear pale green
DMTP E.A. 2.08 97.0 Emulsification was heavy
Proposed 1.94 100
Isoxathion E.A. 2.2 difficult Separation was difficult because of emulsifica-
tion
Propesed 2.2 100
PAP E.A. 3.14 74.0 Emulsification was heavy
6.28 78.8
Proposed 2.0 90.0
3.14 98.0
Phosalone E.A. 2.4 82.3 Measurement was difficult because of inter-
fering peaks
Proposed 2.4 96.6
TPN E.A. 0.168 70.5 Emulsification was heavy
Proposed 0.168 87.8
3.34 92.0

Tea infusion volume was 360 ml.
E.A.: the method notified by Environmental Agency.
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