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Abstract
Ammonium chloride is the key flavouring agent of salty liquorice (salmiakki in Finnish), a confection strongly associated with Nordic countries and the Netherlands, yet largely unfamiliar elsewhere. In EU legislation, ammonium chloride (CAS 12125-02-9) is approved for use in foods such as confectionery, salt replacers, and certain alcoholic beverages (Commission Regulation (EU) No 872/2012 and subsequent updates).
Recent research has identified a molecular mechanism underlying ammonium chloride taste perception. Liang et al. (2023) demonstrated that the proton channel OTOP1, expressed in sour (Type III) taste receptor cells, functions as a sensor for NH₄Cl. Their findings indicate that the characteristic “salty liquorice” taste includes a sour-cell–mediated component driven by proton channel activation. Despite this mechanistic insight and its intense and distinctive sensory character, ammonium chloride has received little systematic attention in flavour science. In comparative studies of organic and inorganic salts, its taste has been described as a combination of salty, bitter, and sour attributes (van der Klaauw & Smith, 1995).
From a chemical perspective, ammonium chloride (NH₄Cl) offers an interesting model compound for flavour studies. It is an ionic salt composed of ammonium (NH₄⁺) and chloride (Cl⁻), formed from a weak base (NH₃) and a strong acid (HCl). In aqueous solution, the ammonium ion undergoes acid hydrolysis (NH₄⁺ + H₂O ⇌ NH₃ + H₃O⁺), resulting in mildly acidic solutions and pH being 5–6 at typical food-level concentrations. Thus, the compound is clearly acidic, though not strongly so, and may contribute to perceived sharpness, slight sourness, and trigeminal activation.
Sensory-relevant chemical features of ammonium chloride include high ionic strength, cation-specific taste effects distinct from sodium salts, mild acidity, and the equilibrium formation of ammonia, which may contribute to nasal and chemesthetic sensations.  Although ammonium chloride itself is non-volatile, equilibrium formation of ammonia (NH₃) in aqueous solution may contribute to nasal, chemesthetic, and ammoniacal sensory notes. Thus, the overall perception involves not only taste qualities (salty, sour, bitter), but also trigeminal activation and retronasal effects that may evolve over time.
For IWMPG 15, a guided sensory session is proposed to explore sensory vocabulary for ammonium chloride. The objective is not only to characterise its flavour profile, but also to examine how cultural familiarity, language, and prior experience shape flavour description. Ammonium chloride is proposed as a model compound for studying culturally specific tastes and for exploring how local sensory concepts can be translated into internationally usable scientific vocabularies within molecular and physical gastronomy.
The session will combine elements of descriptive sensory analysis and exploratory flavour profiling. Participants will evaluate aqueous and simple food-matrix samples under controlled conditions, generate descriptors individually, and engage in moderated discussion linking sensory perception to the underlying chemistry of ammonium chloride.
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