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Introduction: Given the global interest in natural therapies and the emphasis on the higher
safety profile of herbal compounds, investigating the therapeutic potential of medicinal plants
in managing oral infections is of paramount importance. This study was therefore designed to
evaluate the combined effects of ethanolic extracts of ginger (Zingiber officinale) and turmeric
(Curcuma longa) against oral pathogens — specifically, Streptococcus mutans (the causative
agent of dental caries) and Candida albicans (responsible for oral candidiasis).

Materials & Methods: Ethanolic extracts of ginger and turmeric rhizomes prepared by
maceration were tested for antibacterial and antifungal activity against Streptococcus mutans
and Candida albicans using disc diffusion, well diffusion and biofilm formation assays at
different concentrations. Controls were amoxicillin, nystatin and 0.2% chlorhexidine
mouthwash. Statistical significance was determined by analysing mean inhibition zone
diameters using Kruskal-Wallis test (p < 0.05). Statistics were done using SPSS 22. Disc
diffusion, well diffusion and biofilm formation experiments at varied doses examined the
antibacterial and antifungal activities against Streptococcus mutans and Candida albicans.
Controls were amoxicillin, nystatin and 0.2% chlorhexidine mouthwash. Statistical
significance was determined by analysing mean inhibition zone diameters using Kruskal-
Wallis test (p < 0.05). Statistics were done using SPSS 22.

Results: The combined ethanolic extracts of ginger (80 mg/mL) and turmeric (20 mg/mL)
exhibited the highest antimicrobial effects against the tested pathogens, but their efficacy was
lower than amoxicillin, nystatin (both at 100 mg/mL) and chlorhexidine mouthwash (100
mg/mL) (p < 0.05). Importantly, only chlorhexidine at 100 mg/mL was able to inhibit biofilm
formation.

Conclusion: The combination of ginger and turmeric extracts showed promising antimicrobial
potential against oral infections but failed to prevent biofilm formation, indicating the need for
further quantitative investigations (e.g., MIC/MBC determinations) and in vivo studies to fully
evaluate its therapeutic applications.
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Introduction

Post-surgical interventions and certain oral
mechanical
management, requiring alternate treatments such as
antimicrobial mouthwashes (1). Chlorhexidine
(CHX) continues to be the best antiplaque agent
© The Author(s)

diseases may hinder

since it stays in the mouth for a long time and works
well against a wide range of bacteria. However, its
tendency to discolour teeth and irritate mucous
membranes highlights the need for natural
alternatives with comparable antibacterial activity
and fewer adverse effects 2).

Ethnopharmacological investigations have shown
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that Zingiber officinale (ginger) and Curcuma longa
(turmeric) possess antibacterial and antifungal
properties  (3). Ginger rhizome contains
biologically active gingerols, while curcumin, the
principal polyphenol in turmeric, exhibits notable
antimicrobial effects (4, 5). This study investigates
the synergistic effects of ethanolic extracts from
these botanicals against Streptococcus mutans and
Candida albicans, comparing their efficacy with
chlorhexidine.

Methods

Ginger rhizomes and turmeric were dried,
powdered, and macerated in 70% ethanol for 48
hours. Extracts were concentrated using rotary
evaporation (30°C; Heidolph, Germany) and
lyophilised. Then, 50 pL of combined ginger-
turmeric extracts (80:20, 60:40, 50:50, 40:60, 20:80
mg/mL) were tested against clinical strains of S.
mutans (ATCC 35668) and C. albicans (ATCC
10231) with antimicrobial susceptibility testing
(disc diffusion and well diffusion), and biofilm
inhibition was evaluated via microtitre plate crystal
violet assay. Amoxicillin (100 mg/mL), nystatin
(100 mg/mL), and 0.2% CHX (100 mg/mL) were
used as controls. The Kruskal-Wallis test was
applied to compare the mean inhibition zone
diameters across groups, with p < 0.05 as the
significance threshold. Statistical analysis was
performed using SPSS V.22.

Results

The results of disc diffusion and well diffusion
assays demonstrated that the highest antibacterial
and antifungal effects (largest inhibition zone
diameters) were observed with
amoxicillin/nystatin, chlorhexidine, and 100
mg/mL ginger ethanolic extract (p < 0.05). Among
combination treatments, the optimal effect was
achieved with 80 mg/mL ginger extract + 20
mg/mL turmeric extract (p < 0.05). Furthermore,
the 100 mg/mL ethanolic extract of turmeric
exhibited minimal antibacterial efficacy against the
tested pathogens. Regarding biofilm inhibition, the
findings revealed that only 100 mg/mL
chlorhexidine mouthwash effectively prevented
biofilm formation in both S. mutans and C. albicans
(p <0.05).

Conclusion

The combined ethanolic extracts of ginger (80
mg/mL) and turmeric (20 mg/mL) demonstrated
the most significant antimicrobial effects against
the tested pathogens, though their efficacy was
inferior to amoxicillin, nystatin, and chlorhexidine

mouthwash (p < 0.05). Notably, only chlorhexidine
at 100 mg/mL effectively inhibited biofilm
formation.
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