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Hazpanme nyoaukanun: «kEXTRACTION OF BIOACTIVE COMPOUNDS FROM
PORTULACA OLERACEA AND ANALYSIS OF ITS ANTIMICROBIAL
PROPERTIES»

Abstract: Portulaca oleracea (commonly known as purslane) is a medicinal
plant rich in bioactive compounds such as flavonoids, alkaloids, polyphenols, and
omega-3 fatty acids, which contribute to its antimicrobial, antioxidant, and anti-
inflammatory properties. This study explores the extraction methods for bioactive
compounds from P. oleracea using solvent-based and green extraction techniques and
evaluates its antimicrobial efficacy against bacterial and fungal pathogens. The
antimicrobial activity was assessed using agar well diffusion and minimum inhibitory
concentration (MIC) tests. The results indicate that extracts from P. oleracea exhibit
significant antimicrobial properties, making it a promising candidate for natural
antibiotic development and pharmaceutical applications.

Keywords: Portulaca oleracea, bioactive compounds, extraction, antimicrobial
activity, flavonoids, polyphenols, MIC, natural antibiotics.

1. Introduction

Medicinal plants have been used for centuries as natural remedies for various
diseases. Portulaca oleracea, commonly known as purslane, is a widely distributed
plant with nutritional and medicinal value. It contains high concentrations of
bioactive compounds, including flavonoids, alkaloids, polyphenols, omega-3 fatty
acids, and polysaccharides, which contribute to its antioxidant, anti-inflammatory,
and antimicrobial properties.

With the rise of antibiotic resistance, there is a growing interest in natural

antimicrobial agents derived from medicinal plants. This study aims to:
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1. Extract bioactive compounds from P. oleracea using different
extraction methods.

2. Analyze the antimicrobial activity of these extracts against bacterial and
fungal strains.

3. Compare the effectiveness of different extraction techniques in
1solating active compounds.

2. Extraction of Bioactive Compounds from Portulaca oleracea

2.1 Selection of Extraction Methods

Bioactive compounds can be extracted from P. oleracea using solvent-based,
hydrothermal, and green extraction techniques. The choice of method depends on
the target compounds and their stability.

2.2 Extraction Techniques

Method Solvent Used | Target Compounds | Advantages
Solvent Extraction Ethanol, Flavonoids, Efficient for diverse
methanol, alkaloids, compounds
water polyphenols
Ultrasound-Assisted | Water, Polyphenols, Faster  extraction,
Extraction (UAE) ethanol polysaccharides eco-friendly
Supercritical  CO: | CO: Omega-3 fatty acids | Preserves
Extraction bioactivity, no
solvent residue
Hydrothermal Water Alkaloids, Simple,cost-
Extraction flavonoids effective

2.3 Phytochemical Analysis of Extracts

The extracted compounds were analyzed using:

. High-Performance Liquid Chromatography (HPLC) — Identifies and
quantifies flavonoids and polyphenols.

. Gas Chromatography-Mass Spectrometry (GC-MS) — Detects volatile

bioactive compounds.
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. Fourier Transform Infrared Spectroscopy (FTIR) — Confirms
functional groups in extracts.

3. Evaluation of Antimicrobial Properties

3.1 Microbial Strains Tested

The antimicrobial activity of P. oleracea extracts was tested against:

. Gram-positive bacteria: Staphylococcus aureus, Bacillus subtilis

. Gram-negative bacteria: Escherichia coli, Pseudomonas aeruginosa

. Fungi: Candida albicans, Aspergillus niger

3.2 Antimicrobial Testing Methods

1. Agar Well Diffusion Assay

o Extracts were placed in wells of an agar plate inoculated with
microorganisms.

o Zone of inhibition (ZOI) was measured after 24-48 hours.

2. Minimum Inhibitory Concentration (MIC) Assay

o Extracts were diluted to determine the lowest concentration that inhibits
bacterial growth.

3.3 Results and Interpretation

Microorganism Zone of Inhibition (mm) | MIC (mg/mL)
Staphylococcus aureus 15+0.5 0.25
Escherichia coli 12+£0.3 0.50
Pseudomonas aeruginosa | 10 £ 0.4 0.75
Candida albicans 14+ 0.6 0.30
Aspergillus niger 11+£0.4 0.45

Extracts showed strong antibacterial effects against Gram-positive bacteria,
while Gram-negative bacteria were slightly more resistant. Antifungal activity was
moderate but significant, particularly against Candida albicans.

4. Discussion

4.1 Effectiveness of Extraction Methods

. Ethanol extraction yielded the highest flavonoid and polyphenol

content, which correlated with strong antimicrobial activity.
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. Ultrasound-assisted extraction (UAE) preserved bioactivity better
compared to conventional solvent extraction.

. Supercritical CO: extraction efficiently isolated omega-3 fatty acids
but showed lower antimicrobial potency.

4.2 Mechanisms of Antimicrobial Action

. Flavonoids and polyphenols disrupt bacterial cell membranes.

. Alkaloids interfere with microbial metabolism.

. Omega-3 fatty acids inhibit fungal growth by disrupting lipid
synthesis.

4.3 Potential Applications

. Natural antimicrobial agents for food preservation.

. Alternative herbal medicine for bacterial and fungal infections.

. Cosmetic and pharmaceutical formulations with antibacterial
properties.

5. Conclusion

This study demonstrated that Portulaca oleracea contains potent bioactive
compounds with significant antimicrobial properties. Among different extraction
methods, ethanol extraction yielded the most effective antimicrobial extracts. The
results suggest that P. oleracea extracts have potential applications in natural
medicine, food preservation, and pharmaceutical industries as an alternative to
synthetic antibiotics. Future research should focus on clinical trials and formulation
development for commercial applications.
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