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Letter to the Editor

Determination of psilocin in rat urine by high-performance
liquid chromatography with electrochemical detection

Sir,

Psilocin was isolated as one of active substances of the hallucinogenic mush-
rooms of the genus Psilocybe [1]. A number of mainly chromatographic methods
have been described for the determination of psilocybin, psilocin and the other
tryptamine derivatives. Thin-layer chromatography [2—4] is usually used for sim-
ple qualitative detection of the compounds of interest. Current methods for the
quantification of tryptamine derivatives are high-performance liquid chromato-
graphy (HPLC) on silica gel [5-7], strongly acidic cation exchanger [8], or widely
used reversed-phase HPLC [9-11]. UV spectrophotometry at 224, 254, or 267 nm
or 1 the diode-array mode is a standard detection technique for tryptamines
[5,7,12-14] A very suitable method is the electrochemical detection (ED), espe-
cially for the sensitive determination of hydroxy derivatives of tryptamine
[11,12,15,16].

For metabolic studies, we suggest a new method for fast and sensitive determi-
nation of psilocin in rat urine without pretreatment.

EXPERIMENTAL

Chemicals

The standard substance 4-hydroxy-N,N-dimethyltryptamine (psilocin) was
obtained from Sandoz (Basel, Switzerland). The other chemicals were of reagent
grade from Lachema (Brno, Czechoslovakia).

Sample preparation

The samples of rat urine were centrifuged for 5 min at 1000 g. A 10-ul volume
of the supernatant was injected on to the chromatographic column.
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Instrumentation

The high-performance liquid chromatograph consisted of an LC-3B high-
pressure pump (Perkin-Elmer, Norwalk, CT, U.S.A.), and a Rheodyne 7125 1n-
jection valve (Rheodyne, Cotati, CA, U.S.A.) with 10-ul sample loop. A uBond-
apak Ci53 (300 mm X 3.9 mm 1.D.) column (Waters, Milford, MA, U.S.A.) was
eluted with a mobile phase containing citrate—phosphate buffer (13.7 g of citric
acid monohydrate, 4.7 g of potassium dihydrogenphosphate and 11 of water; pH
2.8) and ethanol. The column was protected by a GuardPak C, 3 cartridge (Wa-
ters). The optimal flow-rate was 1.0 ml/min. An electrochemical detector with a
three-electrode cell (glassy carbon working electrode) (Model EDLC, Laboratory
Instruments, Prague, Czechoslovakia) was used to monitor the column effluent.
The chromatographic data were evaluated using Baseline 810 software (Waters).

RESULTS AND DISCUSSION

As a result of previous investigations, we used a mixture of acid buffer with
ethanol as the mobile phase for separation [15]. A high concentration of buffer is
necessary to eliminate ohmic polarization of electrode system. The concentration
of organic modifier was then optimized. We examined three concentrations in the
range 5-25% (v/v) of ethanol. For the optimization we used the method de-
scribed previously [16]. Two requirements were pursued: minimal analysis time
and perfect separation of psilocin from the other, naturally occurring compo-
nents of the rat urine. The best concentration of ethanol was found to be 10%
(v/v). Fig. 1 shows the chromatographic separation of psilocin under the chosen
conditions: there are no interferences.

We used ED for the quantification of very low concentrations of psilocin. It is
known from the literature that a detection limit up to 50 times lower for ED of
hydroxytryptamines may be achieved compared with the spectrophotometric de-
tection [16]. The half-wave potential of +0.5 V versus saturated silver chloride
electrode for psilocin was assessed from hydrodynamic voltammograms. Quanti-
fication was performed at the potential of the limiting diffusion current (of ca.
+0.65 V). The slope of the calibration line was 12.8 nA/ng, with a correlation
coeflicient of 0.9948. The detection limit at a signal-to-noise ratio of 2 was 0.29 ug
of psilocin in 1 ml of rat urine. According to our unpublished results, the spectro-
photometric detection limit was over 10 ug/ml psilocin.

The method developed was tested using spiked rat urine (4.04 ug/ml of psilo-
cin). A concentration of 3.96 ug/ml (i.e. 98%) psilocin with a relative standard
deviation of 1.42% was found (n="7). A major feature of the described analytical
procedure is the elimination of the preconcentration step without a decrease in
the determination sensitivity and selectivity.
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Fig 1. HPLC traces of (A) untreated rat urine and (B) rat urine spiked with 4 04 pg/m! psilocin. Injection
volume, 10 pl, working electrode potential, +0 65V (Ag/AgCD.
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