Determination of Psilocybin at the ITIES: How Does the Extraction Method Affect the Analysis?
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Psilocybin, a potent psychoactive indole alkaloid produced by Psilocybe mushrooms1, is currently gaining significant clinical and regulatory attention. Consequently, efficient methods for its determination are essential. While current chromatographic techniques offer excellent sensitivity, their reliance on expensive infrastructure and lengthy procedures underscores the necessity for novel, low-cost analytical tools suitable for rapid screening.
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Fig. 1: Extraction procedure scheme.


In this study, a novel electrochemical methodology utilizing the interface between two immiscible electrolyte solutions (ITIES) was developed for the determination of psilocybin. Compared to traditional solid electrodes, ITIES offers significant advantages, including a defect-free, renewable liquid-liquid interface, inherent resistance to surface fouling by complex biological matrices, and the capability of direct ion-transfer detection2. The electrochemical behavior of psilocybin at the pristine liquid-liquid interface was systematically investigated across various aqueous phases using cyclic voltammetry (CV). Furthermore, differential pulse voltammetry (DPV) was employed to determine the relationship between the concentration of psilocybin in aqueous phase and the transfer peak current. To evaluate the analytical applicability of the proposed method, dried and mortar-ground Psilocybe cubensis mushroom samples were analyzed. The extraction procedure, schematically illustrated in Figure 1, involved comparing two solvent systems (pure methanol and a 1:1 mixture of methanol and 20 mM Li₂SO₄) and two agitation techniques (ultrasonic bath and mechanical shaker). Finally, the developed DPV procedure was successfully applied to quantify the psilocybin content across all prepared extracts.
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