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Background

The therapeutic use of bee products has gained relevance in response to the increasing development of antimicrobial-
resistant strains. Propolis collected by Melipona beecheii, a stingless bee native to Central America and the southeast of
Mexico, has been used in Mayan traditional medicine due to its biological properties, including its antimicrobial activity.
Its chemical composition is diverse, spotlighting pentacyclic triterpenes as metabolites with potential antibacterial use.
This research aims to determine which metabolites are responsible for the antibacterial activity in M. beecheii propolis.

Problem description

Antimicrobial resistance is a global problem that requires new therapeutic agents. Although propolis possesses bioactive
properties, its chemical variability—shaped by environmental factors—hinders its standardization and clinical application.
This study focuses on the isolation and antibacterial evaluation of pentacyclic triterpenes from M. beecheii propolis
against clinically relevant pathogens.

Methodology

Propolis samples were collected in Mani, Yucatan. The hexanic fraction obtained from an ethanolic propolis extract—rich
in pentacyclic triterpenes—was separated and purified by column chromatography using hexane and ethyl ether mixtures.
Antibacterial activity was evaluated by Kirby-Bauer disk diffusion and microdilution methods against Escherichia coli and
Staphylococcus aureus.

Results and conclusion

Successive purifications of the hexanic fraction revealed the presence of four principal bands (I-1V), observable by thin-
layer chromatography. These bands were rich in pentacyclic triterpenes with a characteristic functional group at carbon
3: | acetylated (B-amyrin, germanicol, moretenol, and cycloartanol acetates), Il ketone (marsformosanone, B-amyrenone,
germanicone, and lupenone) and hydroxylated (Ill glutinol, a-amyrin and IV a-amyrin and B-amyrin).

The ethanolic extract and fractions | and IV exhibited antibacterial activity. Microdilution assays showed that 1.5 mg/ml
of ethanolic extract inhibited up to 90% of S. aureus growth. These results show that M. beecheii propolis is abundant in
pentacyclic triterpenes with antibacterial activity, especially against Gram-positive strains.

Practical implications for beekeepers

The findings of this study highlight the value of M. beecheii propolis, promoting its sustainable collection and
commercialization. Standardizing the bioactive compounds in this propolis could enhance its potential applications in
the pharmaceutical and food industries. Furthermore, promoting meliponiculture positively impacts biodiversity and the
local economy, reinforcing it as a sustainable development practice.
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Conclusion and discussion

Fraction Il, abundant in
pentacyclic triterpenes with a
hydroxyl functional group at carbon
3, eliminated up to 89% of biofilm
formation of P. aeruginosa at 3
mg/mL and reduced the production
of pyocyanin, a pigment and
virulence factor.

Pentacyclic triterpenes from M.
beecheii propolis, when
chemically derivatized by
modifying the hydroxyl group at
carbon 3, lost or notably reduced
their antibacterial activity.

Antibiofilm activity of Pentacyclic triterpenes against P aeruginosa

Triterpene

(Fraction)

B-amyrin
acetate (I)

Lupeol and
Lupenone (ll)

a-amyrin (IV)

a-amyrin and
glutinol
mixture
(V)

Concentration

0.5 mg/mL

0.015 mg/mL

0.043 mg/mL

3 mg/mL

% of
biofilm
reduction

85 %

79.70 %

382 %

81.94 9.7
%

Biological
source

Vernonia
auriculifera

Crataeva
nurvalain Silver
nanopartilces

Platostoma
rotundifolium

M. beecheii
propolis

Reference

Kiplimo et al.,
2011

Ali S. et al,
2017

Rasamiravaka,
Tetal.2017

This work
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Minimum inhibitory conentration against E. coli, S. aureusand P,

aeruginosa of different biological sources

Minimum inhibitory conentration

Triterpene (MIC) (mg/mL) Biological
(Fraction) source
E.coli S.aureus P aeruginosa
B-amyrin 0.09 0.09 0.078 Semisynthetic
acetate ()
Lupenone 2.8 2.8 - Acacia
() cochliacantha
B-amyrin 10 2.5 2.5 Dolichos
(V) Pachyrhizus
: - - M. beecheii
Fraction IV cechel
propolis

Reference

Hichri F. et
al 2003

Manriquez-
Torres 2017

Musa, N. et
al. 2024

This work

* |t was observed only an 77 % of inhibition of S. aureuswith 1.5

mg/mL of fraction IV, a mixture of a-amyrin and B-amyrin



Conclusion and discussion

Fraction Il, abundant in
pentacyclic triterpenes with a
hydroxyl functional group at carbon
3, eliminated up to 89% of biofilm
formation of P. aeruginosa at 3
mg/mL and reduced the production
of pyocyanin, a pigment and
virulence factor.

Pentacyclic triterpenes from M.
beecheii propolis, when
chemically derivatized by
modifying the hydroxyl group at
carbon 3, lost or notably reduced
their antibacterial activity.

Minimum inhibitory concentration (MIC) against different bacteria of
stingless bees propolis ethanolic extract

Stingless bee

that harvested
the propolis

Melipona
beecheii

Melipona solani

Scaptotrigona
mexicana

Tetragonisca
angustula

0.5

0.04
0.07
0.07

SRS

Bacteria tested Reference

E. coli This work

P aeruginosa
Fonte-Carballo et

£ col al. 2016

S. aureus

S. aureus Grajales-Conesa et
al. 2021

S. aureus

S. aureus Farnesi, A. P.
(2007).
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