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Introduction In recent years, dietary supplements containing essential oils have
gained significant popularity due to their natural origin and pronounced biological
activity. Essential oils are complex mixtures of volatile compounds, mainly terpenes
and phenolic derivatives, which determine both their therapeutic effects and potential
safety risks. Peppermint, camphor tree, and eucalyptus essential oils are among the
most widely used ingredients owing to their antiseptic, anti-inflammatory, expectorant,
and tonic properties. However, high chemical variability, volatility, and susceptibility
to degradation create challenges for quality control and standardization, especially in
multicomponent dosage forms. Therefore, the development of scientifically justified
quality standards for dietary supplements containing essential oils remains an axtyal
task.

Materials and methods The object of the study was a dietary supplement in the
form of soft gelatin capsules containing menthol, camphor, thymol, eucalyptol, and
terpineol derived from essential oils of plant origin. Mix of analytical,
physicochemical, chromatographic, and regulatory methods was applied. Identification
of active components was performed using optical rotation, thin-layer chromatography
(TLC), and gas chromatography (GC, GC-MS). Quantitative determination of marker
compounds was carried out by gas chromatography with flame ionization detection
(GC-FID). Additional quality parameters included uniformity of dosage units, acid
value determination, and microbiological purity testing in accordance with the State
Pharmacopoeia of Ukraine and harmonized European Pharmacopoeia methods.

Results and their discussion. The applied analytical approaches allowed
reliable identification and quantification of key marker compounds in the
multicomponent essential oil matrix. Optical rotation values confirmed the use of
racemic menthol and racemic camphor. Chromatographic methods demonstrated
adequate separation and specificity for menthol, camphor, and thymol. The proposed
specification included organoleptic characteristics, identification tests, impurity limits,
quantitative content, uniformity of dosage units, and microbiological purity criteria.
Comparative analysis of international pharmacopoeias revealed significant differences
in approaches to essential oil standardization, emphasizing the need for harmonized
national requirements.

Conclusions A scientifically grounded set of quality indicators and analytical
methods for a dietary supplement containing essential oils was developed. The
proposed standards ensure reliable identification, quantitative control, and safety
assessment of essential oil components in complex dosage forms. These results can be
used to develop product specifications, internal quality standards, and registration
dossiers, enhancing regulatory compliance and consumer safety.
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