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Article type: In this study, the antifungal activity of non-polar to polar extracts from the sea cucumber
Research Article Holothuria lessoni was evaluated. A total of 45 specimens (mean weight: 275 g) were

collected during winter from depths of 5—10 m in the waters surrounding Qeshm Island
in the Persian Gulf. Dried sample powder was sequentially extracted using n-hexane
(non-polar), diethyl ether (semi-polar), and methanol (polar) solvents. The antifungal
activity of the extracts was assessed against Aspergillus fumigatus and Candida albicans
by determining minimum inhibitory concentrations (MIC) and minimum fungicidal
concentrations (MFC). The n-hexane extract exhibited MIC values of 400 pg/mL against
A. fumigatus and 500 pg/mL against C. albicans, with an MFC of 1000 pg/mL for both
fungi. The diethyl ether extract showed MFC values of 1000 pg/mL against A. fumigatus
and 2000 pg/mL against C. albicans. In contrast, the methanol extract showed no
fungicidal activity against either species. Nystatin, used as a positive control,
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EXTENDED ABSTRACT

Introduction

Marine biotechnology has garnered significant interest due to the diverse range of organisms in
the oceans that produce bioactive compounds applicable in environmental sciences, biomedical
research, and industrial sectors. These compounds, particularly those derived from marine
organisms, are being explored for their potential as antibacterial and antifungal agents. Among
various marine species, echinoderms, particularly sea cucumbers, are recognized for their high
concentration of bioactive compounds, making them valuable for biomedical studies and the
development of therapeutic products. The Holothuriidae family, which includes several genera
with Holothuria being the most prominent, has great potential for producing bioactive
compounds. Despite the rich biodiversity of sea cucumbers in regions like the Persian Gulf and
the Sea of Oman, research concerning their biomedical properties has been limited. Therefore,
investigating the medicinal applications of compounds extracted from these marine organisms
is of utmost importance. The objective of the present study was to evaluate the antifungal
properties of hexane, methanol, and diethyl ether extracts from the sea cucumber species
Holothuria lessoni. The study aimed to compare these extracts with commercial antifungal
compounds, particularly assessing their effectiveness against the fungal strains Aspergillus
fumigatus and Candida albicans.

Materials and Methods

A total of 45 sea cucumber specimens with an average weight of 275 g each were caught from
a depth of 5 to 10 m off Qeshm Island and transferred to the Laboratory. The specimens were
identified based on morphological examination and the condition of the spicules (Purcell et al.,
2012). The extraction on samples powder was done using n-hexane (non-polar), diethyl ether
(semi-polar) and methanol (polar) solvents. The biological activity of the extracts including
antifungal activity against Aspergillus fumigatus and Candida albicans were assessed.

Results

The minimum inhibitory concentration of sea cucumber extract H. lessoni on A. fumigatus was
400 pg/ml. This extract also inhibited the growth of C. albicans at a concentration of 1000
pg/ml. The n-hexane extract of sea cucumber at a concentration of 1000 pg/ml resulted in the
death of both strains. The concentration of 1000 pg/ml was determined as the minimum
inhibitory concentration of diethyl ether extract of sea cucumber on 4. fumigatus and C.
albicans. This extract at a concentration of 2000 pg/ml resulted in the death of both strains. The
methanolic extracts did not inhibit the growth of either fungus or yeast at any of the
concentrations and did not show any lethal effect. The combination of nystatin inhibited the
growth of A. fumigatus and C. albicans at a minimum concentration of 50 pg/ml. Nystatin also
had a minimum lytic concentration of 100 pg/mL against 4. fumigatus and C. albicans.

Conclusion

The results indicate that the n-hexane (non-polar) extract of sea cucumber body has greater
antifungal properties compared to diethyl ether (semipolar) and methanol (polar) extracts.
Research on the antimicrobial activities of sea cucumber extract from Qeshm Island and other
studies on sea cucumbers in other regions of the Persian Gulf and the world indicate that the
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natural bioactive compounds present in the extracted extract have antifungal effects and
activities and can be potential candidates for the synthesis of biological antibiotics and other
pharmaceutical compounds.
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