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dylcholine is also a major phosphoglyceride in wheat flour, but in this case failure to
find more than trace amounts can be attributed to the use of solvents which do not
extract this lipid efficiently. In our experience water-saturated z#-butanol is the best
solvent for this purposel.
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CHROM. 4542

Separation of isomers of malathion monocarboxylic acid by thin-layer
chromatography

The insecticide malathion (O,0-dimethyl-S-[1,2-di(ethoxycarbonyl)ethyl] phos-
phorodithioate) has been shown to be degraded by carboxyesterases of mammals and
insects to malathion monoacid. The latter compound exists in two isomeric forms,
denoted as a- and ﬁ-monoamd (cf. p. 282). : - :
We encountered this effect in a study of the malathion resistance mechanism of a
certain strain of housefly. A simple chromatographic technique, which may be of
wider application, was developed to separate the a- and f-monoacids.

- Thin-layer chromatography was carried out on silica gel (DC-Fertigplatten,
Kieselgel Iy, Merck A.G., Darmstadt, G.FF.R.). Before use the plates (10 X 20 cm)
were washed with acetone and activated for 15 min at go°. They were developed in
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a sandw1ch chamber (width 1.5 mm) with acetone to which o.5 vol. 9, acetic acid was
added After development the chromatograms were dried, sprayed first with 0.2 N
HCl in acetone!, dried again, sprayed with a 0.59%, solution of 2,6-dibromoquinene-4-
chlor01m1de (DQC) in cyclohexane?, and heated at 110° for 5 min. DQC reacts with
compounds containing P=S8 bonds, glvmg red to orange-red spots. About 1-2 ug of
compound can be detected.’

- Crystalline malathion monoamd (a gift from Dr R. BLINN American Cyanamid
Company, Prmceton, N.J., US.A. ) behaves as a smgle compound with Rp 0.57, when
itis chromatographed in this way. CHEN ef al.® have shown that this crystalline mono-
acid is the ﬁ-lsomer A sarnple of malathion monoacid (oil) prepared according to
MARCH ¢t al.8.gives two spots with Ry values of 0.39 and 0.57. The two components
‘were. 1solated from the thin-layer plate and subjected to. rechromatography under the
same cond1t1ons ‘Both were found to be chromatographically pure substances with,
‘the expected Ry values.

- Theidentity of the two components was confirmed by IR spectroscopy. About
400 ug of the mixture of both components were applied as a band on the thin-layer
plate.. After separation, a 3-cm wide strip was cut off to permit the compounds to be
located with DQC. On the remaining part of the plate, the two components were each
concentrated into areas of about 1 cm? by displacement with g6 9, ethanol in a direction
perpendicular to that of separation. The material from these areas was scraped off
and the silica gel powder was stored for several days # vacuo over KOH pellets to
remove residual acetic acid as far as possible. :

Eagh sample of isolated material was filled into a small vertical column (I D
2.5 mm, helght 3 cm), tapered to a point at the bottom. About 50 ul of acetone were
injected into the top of the column. The first drops of the eluent were: collected in a
small vessel placed under the column. The collected eluent was transferred by the
method of CURRY ef al.’ to 4 mg of KBr powder from which a pellet was then formed.
In this way IR spectra of the two spots.with Ry values of 0.39 and 0.57 were obtained.
The two spectra were nearly identical, except for the parts between 1500 cm-! and
1300 cm~!, which are reproduced in Fig. 1. -

The IR :spectrum of the spot with Rp 0.39 had a pronounced absorptlon band at
1350 cm~; indicative of the a-monoacid3. This band was absent from the IR spectrum
of the spot thh R FO. 57 The latter spectrum was 1dent1cal with that of the synthetic
f-monoacid.. ' -

0 -We presume that the chromatographxc separatlon of a- and ﬁ-monoac1d is
brought about by a pH gradient created during development. This would explain
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Fig. 1. Part of the IR spectra of the spots with Ry values of 0.39 (A) and o.57 (B).

why the isomer with the larger pK, (3.74 for -, 3.62 for a-monoacid?®) has the higher
Rp value. The reproducibility of the Ry values is about 59,; with non-activated
plates the variation is larger. The concentration of acetic acid in the developer affects
both the Rp value and the separation. At lower acetic acid concentrations the Rp
values are lower but the spots tend to become elongated, resulting in decreased reso-
lution. We have also observed that some batches of precoated plates give higher Rz
values than others.

Our technique may be useful in the separation of other compounds differing
slightly in pX4 that are otherwise difficult to separate.

Laboratory for Research on Insecticides, W. WELLING
Wageningen (The Netherlands) P. T. BLAAKMEER
Unilever Research Laboratory Duiven, H. CoPIER

P.O. Box 7, Zevenaar (The Netherlands)

D. P. BraiTHWAITE, Nature, 200 (1g63) 1011,

J. J. MENN, W, R, ERWIN AND H. T. GorDON, J. Agr. Food Chem., 5 (1957) 601,

P. R. CHEN, W, P, TuckER AND W, C. DAUTERMAN, J. Agr, Food Chem., 17 (1969) 86.

R. B. MArcH, T. R. FukoTto, R, L. METCALY AND M. G. MAxoN, J. Econ. Entomol., 49 (1950)
185. ’

A. S. Curry, J. IF. ReEAD, C, BROwN AND R. W. JENKINS, [. Chromatog., 38 (1968) 200.

W SWN~

Received November 28th, 1969

J. Chromatog., 47 (1970) 281~283



