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CHROM. 4642

A modified enzymatic detection method for thin-layer chromatograms
of pesticides

Enzymatic detection of pesticides on thin-layer chromatograms has become a
useful tool in analysis of these compounds. The work done by MENDOZA et al.l:2,
WINTERLIN ¢¢ al.3 and ACKERMANN4-¢ are examples of the evolution of this method.
We wish to report a modification which has the advantages of simplicity, sensitivity
and easy detectability for a great number of pesticides.

Materials and methods

Honey bees are caught and immediately frozen on solid carbon dioxide. The
frozen bees keep their enzymic activity in a refrigerator at — 20° for at least one year.
A number of bee heads (25-40) are macerated (Ultra Turrax or Waring Blendor) with
75 ml of iced water and filtered through a Gr glass filter. The “bee enzyme solution”
obtained rapidly loses its activity and has to be used immediately after preparation.

A chromatogram of pesticides or crop/fruit extracts is run according to one of
the known methods!—?. The pesticides on the chromatogram are oxidized with bromine
vapour in the following way: A wide beaker with water in it is placed in a closed jar
of ca. 25 X 25 X 25 cm. After half an hour, 0.1 ml of bromine is pipetted into the
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Tig. 1. Chromatogram of a mixture of five dificrent pesticide concentrations (o.5—10 ug). Silica
Gel G plate; thickness 500 u, solvent, chloroform~ether (96:4). 5 gl of sample used except for
the sample on the right hand side of the plate where 25 ul was used.
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bottom of the tank, which is then closed to allow the bromine vapour to distribute
itself evenly throughout the tank. The thin-layer chromatogram is then exposed to
the bromine vapour in the tank for 30 sec, removed from the tank, and allowed to
stand in air until all traces of bromine smell have vanished (30 min). The plate is next
sprayed with the “bee enzyme solution’” (15-20 ml for a 20 X 20 cm plate, thickness
500 u), then kept in a moist atmosphere at 37° for half an hour. After this incubation
period, the plate is sprayed again with a solution consisting of 2o mg of 2-naphthy!
acetate in 8 ml of ethanol mixed immediately before spraying with a solution con-
taining 50 mg Fast Blue B in 32 ml of water (8-10 ml of the spray reagent is sufficient
for one plate, as described above). The plate is allowed to stand in a moist atmosphere
at 37° for a further 15 min. The pesticides appear as white spots on a magenta coloured
background.

Results

Table I shows the approximate sensitivities of the method for a number of
pesticides.

Fig. 1 shows a chromatogram with different concentrations of five pesticides.
The plate consists of Silica Gel G (thickness 500 u). The solvent system is chloroform-
ether (96:4, v/v). Chromatospots were made with 5 ul of liquid; the spot on the right
hand side is made with 25 ul.

Remavks

The sensitivities were determined with chromatospots consisting of 10 ul of
sample. Trichlorphon was isomerized into DDVP prior to detection?. The use of buffer
solutions instead of iced water did not influence the sensitivity.
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