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Abstract 
The emergence of resistance among fungal pathogens has stimulated interest in medicinal plants as 
alternative sources of antifungal agents. This study investigated the phytochemical constituents, 
anticandidal activity, and acute toxicity profile of aqueous leaf extract of Guiera senegalensis against 
oral isolates of Candida albicans. Clinical isolates obtained from oral thrush samples were identified 
using colony characteristics, germ tube test, lactophenol cotton blue staining, and Chromagar 
Candida. The powdered leaves were extracted by cold maceration using distilled water at a 1:5 (w/v) 
ratio. Qualitative phytochemical analysis was performed using standard procedures, while antifungal 
activity was evaluated using agar disc diffusion and broth dilution techniques. Acute oral toxicity 
was assessed in mice according to OECD guideline 423. The extract contained tannins, saponins, 
flavonoids, alkaloids, phenolic compounds, terpenoids, and carbohydrates, whereas glycosides and 
anthraquinones were absent. Antifungal activity increased with concentration, producing inhibition 
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zones of 10.00 ± 0.00 mm, 14.33 ± 0.57 mm, and 17.67 ± 0.57 mm at 62.5, 125, and 250 mg/mL, 
respectively. Fluconazole produced a mean inhibition zone of 19.00 ± 1.00 mm. The MIC and MFC 
values were 15.625 mg/mL and 250 mg/mL, respectively. No mortality was observed up to 4000 
mg/kg body weight, although one animal died at 8000 mg/kg. The findings indicate that G. 
senegalensis possesses bioactive constituents with considerable anticandidal activity and relatively 
low acute toxicity, supporting its potential application in the development of plant-derived antifungal 
agents. 
 
Keywords: Guiera senegalensis, anticandidal activity, phytochemicals, oral candidiasis, 
medicinal plants 
 
 
INTRODUCTION 
Fungal infections caused by Candida albicans remain an important public health concern, 
particularly among immunocompromised individuals and patients with poor oral hygiene. 
Oral candidiasis is one of the most common fungal infections affecting the oral cavity and 
may result in pain, discomfort, and impaired feeding. The increasing emergence of 
antifungal resistance among Candida species has reduced the effectiveness of commonly 
used antifungal agents and has created a need for alternative therapeutic options (Hayashi et 
al., 2013; Lin et al., 2022). 
 
Conventional antifungal drugs such as azoles and polyenes are widely used for the 
management of candidiasis. However, prolonged use of these agents is often associated with 
adverse effects, drug interactions, toxicity, and development of resistant fungal strains. In 
many developing countries, access to antifungal medications is also limited by high cost and 
poor availability. Consequently, medicinal plants continue to receive scientific attention as 
potential sources of affordable and effective antifungal compounds (Bhandari, 2024; 
Sathishkumar, 2024). 
 
Medicinal plants contain diverse secondary metabolites including tannins, flavonoids, 
alkaloids, terpenoids, and phenolic compounds, many of which possess antimicrobial 
activities. These compounds may inhibit fungal growth through disruption of cell 
membranes, inhibition of enzymatic activities, and interference with fungal metabolic 
pathways (Magaji et al., 2025a; Das et al., 2010). 
 
Guiera senegalensis J.F. Gmel, a member of the family Combretaceae, is a medicinal shrub 
widely distributed across West and Central Africa. In Northern Nigeria, the plant is 
traditionally used for the treatment of wounds, skin infections, oral lesions, inflammatory 
conditions, fever, and gastrointestinal disorders. Its traditional use for treating skin and oral 
infections provides justification for investigating its activity against Candida albicans (Magaji 
et al., 2025a; Somboro et al., 2011). 
 
Previous phytochemical investigations have demonstrated that G. senegalensis contains 
several biologically active constituents such as flavonoids, tannins, saponins, alkaloids, and 
terpenoids. Extracts from the plant have also shown antibacterial, antioxidant, anti-
inflammatory, and antifungal activities against selected microorganisms. Despite these 
reports, information regarding the anticandidal efficacy and toxicity profile of aqueous leaf 
extracts of G. senegalensis remains limited (Alshafei et al., 2016; Gurama et al., 2020; Salihu & 
Usman, 2016). 
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Evaluation of the toxicity profile of medicinal plants is essential because some bioactive 
compounds may produce harmful effects when administered at high concentrations. 
Therefore, assessment of both biological activity and safety is necessary before considering 
medicinal plants for therapeutic development (Ahmed et al., 2022). 
This study was therefore designed to evaluate the phytochemical composition, anticandidal 
activity, minimum inhibitory concentration, minimum fungicidal concentration, and acute 
toxicity profile of aqueous leaf extract of Guiera senegalensis against clinical isolates of oral 
Candida albicans. 
 
MATERIALS AND METHODS  
Study Area  
The study was conducted in the Biochemistry and Microbiology Laboratories of Sa'adu 
Zungur University Gadau, Bauchi State Nigeria, where phytochemical analysis, fungal 
identification and assessment of antifungal activity of the plant were carried out. The acute 
toxicity assessment was done under a controlled environmental condition at the institutional 
animal house.  
 
Fungal Sample Collection and Laboratory Analysis   
Candida albicans samples isolated from oral cavity were obtained from Microbiology 
Laboratory at Sa'adu Zungur University. The isolates were sub-cultured on Sabouraud 
dextrose agar (SDA) complemented with chloramphenicol. The incubation of the culture 
was at 30 °C for a maximum of 2 days. The isolates were identified using germ tube testing, 
colony morphology and lactophenol cotton blue preparation. Further identification was 
done by sub-culturing on Chromagar Candida (Magaji and Moi, 2022). Stock cultures were 
stored at 4 °C on SDA slants and sub-cultured before use in antifungal testing.  
 
Plant Collection and Extraction 
Fresh leaves of Guiera senegalensis were collected from Yarmari village, Katagum Local 
Government Area, Bauchi State, Nigeria. The plant was authenticated at the Department of 
Biological Sciences, Sa’adu Zungur University, and a voucher specimen (SAZU263) was 
deposited in the herbarium. 
 
The leaves were washed with distilled water and shade-dried at room temperature for 14 
days before being ground into fine powder using a mechanical grinder. Extraction was 
carried out using cold maceration. Briefly, 100 g of powdered leaf material was soaked in 
500 mL of distilled water (1:5 w/v ratio) for 72 hours with intermittent shaking. The mixture 
was filtered using Whatman No. 1 filter paper, and the filtrate was concentrated in a water 
bath at 40°C to obtain the crude extract (Edeoga et al., 2005; Metwally’s et al., 2010). 
 
Phytochemical Analysis of G. senegalensis Extracts 

The phytochemical screening was conducted adopting the standard procedures established 
by Sofowora (2008) and Trease & Evans (2009) to detect compounds such as tannins, 
alkaloids, phenols, flavonoids, glycosides, saponins and steroids.  
 
Acute Toxicity Assessment 
Acute oral toxicity evaluation was conducted according to OECD guideline 423 using mice 
weighing 20–30 g. Animals were divided into six groups of three mice each. Group one 
served as the control and received distilled water, while groups two to six received 500, 1000, 
2000, 4000, and 8000 mg/kg body weight of the extract, respectively (Magaji et al., 2025b). 
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Although OECD guideline 423 commonly recommends lower dose limits, the 8000 mg/kg 
dose was included to evaluate the safety margin of the extract in relation to the relatively 
high quantities traditionally consumed in local herbal preparations. 
 
The animals were observed continuously during the first four hours after administration 
and periodically for 14 days for signs of toxicity and mortality. Parameters monitored 
included food and water intake, body weight, respiration, urination, temperature, behavior, 
and physical appearance. 
 
Assessment of Antifungal Activity of G. senegalensis Extracts  

Disc diffusion method was used for assessing the antifungal activity of the plant’s leaves 
extracts. Different concentrations (62.5 mg/mL, 125 mg/mL, and 250 mg/mL) of the extracts 
were prepared. Five millimeter diameter discs were prepared from filter paper, soaked in 
each of the concentrations for 24 hours, and then air-dried (Trease and Evans 2009).  
 
Sabouraud Dextrose Agar (SDA) plates prepared following standard microbiological 
approaches were flooded with the fungal spore suspension adjusted to 1 × 10⁶ spores/mL. A 
0.5 McFarland was to standardize the density of the inoculum. These plates were air-dried 
before the extract discs were placed onto them. A 50 mg/disc Fluconazole discs were used 
as positive control, while 5% Dimethyl sulfoxide (DMSO) served as negative control. 
Incubation of the plates was done at 28 °C for 48 hours. The inhibition zones produced were 
measured and recorded as mean inhibition diameters (CLSI, 2010). All tests were performed 
in triplicates.  
 
Determination of the Minimum Inhibitory Concentration (MIC) of G. senegalensis 
Extracts   
The minimum inhibitory concentration (MIC) of G. senegalensis extracts was assessed using 
broth microdilution method adopting CLSI guidelines (2009).  
Exactly 1 mL of Sabouraud Dextrose Broth (SDB) was dispensed separately in to 8 test tubes. 
Eight different concentrations (250 mg/mL, 125 mg/mL, 62.5 mg/mL, 31.25 mg/mL, 15.625 
mg/mL, 7.8 mg/mL, 3.9 mg/mL and 1.9 mg/mL) were prepared, from which 1 mL was 
taken and added to each of the SDB tubes. About 0.1 mL of the fungal suspension (1 × 10⁶ 
spores/mL) was dispensed into each of the test tubes. Control tubes were prepared from 
only the broth and fungal suspension. The incubation of the tubes was at 30°C for 48 hours. 
The MIC tube was identified as the tube containing lowest concentration of the extract with 
no fungal growth (CLSI, 2010).  
 
Determination of the Minimum fungicidal Concentration (MFC) of G. senegalensis 
Extracts   
The minimum fungicidal concentration (MFC), was assessed by sub-culturing the contents 
of the tubes with no visible growth in MIC test, on a fresh Sabouraud Dextrose Agar (SDA). 
The plates were incubated at 30°C for 48 hours. The MFC was the lowest concentration that 
showed no fungal growth on the agar plates (CLSI, 2010).  
 
Statistical Analysis   
All tests were done in triplicate, and the results obtained were recorded as mean ± standard 
deviation. Statistical comparisons were performed using SPSS version 23.0, using one-way 
ANOVA, with Turkey HSD post hoc, where significance was determined at p < 0.05. 
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RESULTS 
The phytochemical screening of Guiera senegalensis extract revealed the presence of several 
bioactive compounds (Table 1). Tannins, saponins, carbohydrates, phenolic acids, alkaloids, 
Terpenoids and flavonoids were detected in the extract, while glycosides and 
Anthraquinone were not detected. These findings indicate that the extract contains multiple 
phytochemicals that may contribute to its biological activity.  
 
Table 1: Phytochemical compositions of G. senegalensis Extracts   
S/N Phytochemical compositions Status  

1.  Tannins + 
2.  Saponins + 
3.  Carbohydrates + 
4.  Phenolic acids + 
5.  Alkaloids + 
6.  Glycosides  – 
7.  Flavonoids +  
8.  Anthraquinone – 
9.  Terpenoids + 

“+” = Present 
“-“ = Absent 

 
The antifungal activity of Guiera senegalensis extract against Candida albicans isolated from 
oral thrush cases increased with increasing concentration (Table 2). At concentrations of 62.5, 
125, and 250 mg/mL, the mean zones of inhibition were 10.00 ± 0.00 mm, 14.33 ± 0.57 mm, 
and 17.67 ± 0.57 mm, respectively. While, the control antifungal agent (Fluconazole) 
produced a consistent zone of inhibition of 19.00 ± 1.00 mm. 
 
Statistical analysis showed that the extract exhibited significant antifungal activity at the 
highest concentration tested. At 62.5 mg/mL (F = 143.00, p = 0.000) and 125 mg/mL (F = 
49.00, p = 0.002), the extracts showed lower antifungal activity compared to fluconazole. 
However, at 250 mg/mL, the difference was not statistically significant (F = 4.00, p = 0.116) 
when compared with the control, indicating comparable antifungal activity. These findings 
demonstrate a concentration-dependent antifungal activity of the plant extract.  
 
Table 2: Anticandidal Activity of G. senegalensis Extracts   
Items  62.5 mg/mL 125 mg/mL 250 mg/mL 

Extracts  10.00 ± 0.00 14.33 ± 0.57 17.67 ± 0.57 
Control  19.00 ± 1.00 19.00 ± 1.00 19.00 ± 1.00 
F 143.00 49.00 4.00 
P value 0.000* 0.002* 0.116 

“*” Significant at p < 0.05 
“±” Standard Deviation 
 

The minimum inhibitory concentration (MIC) of Guiera senegalensis extract against Candida 
albicans isolates was 15.625 mg/mL, while the minimum fungicidal concentration (MFC) 
was 250 mg/mL (Table 3). The concentrations tested ranged from 1.9 to 500 mg/mL, 
indicating that fungal growth was inhibited at relatively low concentrations but required 
higher concentrations for fungicidal activity.  
 
Table 3: MIC and MFC of G. senegalensis Extracts   
Items  MIC MFC 

Extract  15.625 250 
Concentration range tested 1.9-500 1.9-500 
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The oral acute toxicity study showed no mortality in experimental animals at doses of 0, 500, 
1000, 2000, and 4000 mg/kg body weight (Table 4). However, one mortality was recorded at 
8000 mg/kg, indicating possible toxicity at very high doses. 
 
No observable changes were recorded in respiration rate, urination, food and water intake, 
temperature, body weight, or eye color across the tested groups. A slight behavioral change 
was observed at the highest dose level (8000 mg/kg). These results suggest that the extract is 
relatively safe at doses up to 4000 mg/kg body weight, while toxicity may occur at 
extremely high doses.  
 
Table 4: Oral Acute Toxicity of G. senegalensis Extracts   
Doses (mg/kg) Mortality  Behavior   

0 0/3 -  
500 0/3 -  
1000 0/3 -  
2000 0/3 -  
4000 0/3 -  
8000 1/3 + 

No observable changes were recorded in respiration rate, urination, food and water intake, temperature, body 
weight, and eye color across all experimental groups. 
“+” = Behavioral change observed 
 
 

DISCUSSION 
The present study investigated the phytochemical composition, antifungal activity, and 
acute toxicity profile of Guiera senegalensis extract. The findings demonstrate that the plant 
possesses diverse phytochemical constituents, exhibits concentration-dependent antifungal 
activity against Candida albicans, and shows a relatively favorable safety profile at moderate 
doses. 
 
Phytochemical composition 
The phytochemical screening of Guiera senegalensis revealed the presence of tannins, 
saponins, carbohydrates, phenolic acids, alkaloids, terpenoids, and flavonoids, while 
glycosides and anthraquinones were not detected. The presence of these secondary 
metabolites suggests that the plant contains several bioactive compounds that may 
contribute to its pharmacological properties. Similar phytochemical profiles have been 
reported in previous studies on G. senegalensis, where flavonoids, tannins, terpenoids, and 
saponins were identified as major constituents of the leaf extracts (Dauda et al., 2025; Muazu 
et al., 2025). These compounds are widely known for their antimicrobial, antioxidant, and 
anti-inflammatory activities, which supports the traditional medicinal use of the plant. 
The antifungal activity observed in this study may largely be attributed to the presence of 
phenolic compounds and flavonoids. Phenolic compounds are known to exert antimicrobial 
effects by disrupting microbial cell walls, interfering with membrane permeability, and 
causing leakage of intracellular components (Moreira et al., 2023).  
 
Similarly, tannins can form complexes with fungal cell wall proteins and enzymes, thereby 
inhibiting fungal growth and metabolic processes. Flavonoids also possess the ability to 
inhibit nucleic acid synthesis and energy metabolism in fungal cells, leading to growth 
inhibition (Magaji et al., 2025c). The detection of these phytochemicals therefore provides a 
plausible biochemical basis for the antifungal activity observed in the present study. 
 
The absence of anthraquinones in this study is consistent with previous findings reported 
for aqueous extracts of G. senegalensis (Dauda et al., 2025). Variations in phytochemical 
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profiles across studies may be attributed to differences in extraction solvents, geographical 
location of the plant, harvesting period, and extraction procedures. These factors are known 
to influence the concentration and diversity of phytochemical constituents in medicinal 
plants. 
 
Antifungal activity 
The extract of G. senegalensis demonstrated antifungal activity against Candida albicans 
isolated from oral thrush cases. The inhibition zones increased with increasing extract 
concentration, indicating a concentration-dependent antifungal effect. At the highest 
concentration tested (250 mg/mL), the extract produced an inhibition zone comparable to 
that of fluconazole, suggesting that the plant possesses significant antifungal potential. 
 
The concentration-dependent antifungal activity observed in this study is consistent with 
previous reports on medicinal plant extracts, where increased concentrations generally lead 
to higher levels of microbial inhibition due to greater availability of active compounds. A 
similar antifungal activity of G. senegalensis has been reported by Moreira et al. (2023), who 
demonstrated strong antifungal activity of an ethyl acetate fraction of the plant against 
several fungal species, including Saccharomyces cerevisiae, Cryptococcus neoformans, and 
Candida krusei. The MIC values reported in that study were considerably lower than those 
observed in the present work, which may be attributed to differences in extraction methods 
and purification of active fractions. 
 
Mechanistically, the antifungal effects of G. senegalensis may involve multiple cellular targets. 
Previous investigations have shown that bioactive compounds from the plant can act as 
mitochondrial toxins, impairing mitochondrial respiratory complexes I and II in fungal cells 
and thereby disrupting energy production (Moreira et al., 2023). Additionally, these 
compounds have been reported to inhibit fungal tyrosinase, an enzyme involved in melanin 
synthesis and fungal virulence. Inhibition of mitochondrial respiration and enzymatic 
pathways ultimately leads to reduced fungal growth and survival. These mechanisms may 
partly explain the antifungal activity observed in the present study. 
 
The minimum inhibitory concentration (MIC) of the extract against C. albicans was 15.625 
mg/mL, while the minimum fungicidal concentration (MFC) was 250 mg/mL. The 
difference between MIC and MFC suggests that the extract exhibits fungistatic activity at 
lower concentrations and fungicidal activity at higher concentrations. This pattern has been 
reported for several plant-derived antifungal agents and reflects the gradual disruption of 
fungal cellular processes as the concentration of bioactive compounds increases. 
 
The antifungal potential demonstrated in this study supports the traditional use of G. 
senegalensis in the treatment of infectious diseases in many African communities. 
Considering the increasing resistance of fungal pathogens to conventional antifungal drugs, 
medicinal plants such as G. senegalensis may represent promising sources of novel antifungal 
compounds. 
 
The MFC/MIC ratio obtained in this study was 16, indicating that the extract exhibited 
predominantly fungistatic activity rather than fungicidal activity. Generally, plant extracts 
with MFC/MIC ratios greater than 4 are considered fungistatic because they inhibit fungal 
growth at lower concentrations but require substantially higher concentrations to 
completely eliminate fungal cells. This observation suggests that the extract may primarily 
suppress the proliferation of Candida albicans rather than directly killing the organism at 
lower concentrations. 
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Acute toxicity 
The oral acute toxicity evaluation revealed no mortality in experimental animals at doses up 
to 4000 mg/kg body weight, indicating that the extract possesses a relatively high safety 
margin. Only one mortality was recorded at the highest dose of 8000 mg/kg, suggesting that 
toxicity may occur at extremely high concentrations. Additionally, no significant changes 
were observed in physiological parameters such as respiration rate, urination, food and 
water intake, body temperature, or body weight, further supporting the relative safety of the 
extract at moderate doses. 
 
The findings of this study agree with previous toxicological reports on G. senegalensis. For 
instance, Muazu et al. (2025) reported no mortality in experimental animals at doses up to 
5000 mg/kg, indicating a high safety profile. Similarly, Lawan et al. (2023) and Yahaya et al. 
(2019) reported that the plant extract is generally safe even at relatively high doses. However, 
some studies have reported toxic effects associated with the plant. Azza et al. (2009) 
observed mortality in rats following intramuscular administration of methanolic extracts at 
lower doses, possibly due to endotheliotoxic effects resulting in hemorrhage in internal 
organs. 
 
The differences in toxicity observed across studies may be related to variations in extraction 
solvents, routes of administration, dosage levels, and duration of exposure. Intramuscular 
administration, for instance, may produce more pronounced toxic effects compared to oral 
administration due to faster systemic absorption. Moreover, the presence of certain 
phytochemicals such as alkaloids and saponins may contribute to toxicity at extremely high 
concentrations. 
 
CONCLUSION 
The aqueous leaf extract of Guiera senegalensis demonstrated appreciable anticandidal 
activity against clinical isolates of oral Candida albicans. The biological activity observed may 
be associated with the presence of phytochemicals such as flavonoids, tannins, alkaloids, 
phenolic compounds, and terpenoids detected in the extract. Antifungal activity increased 
with concentration, while toxicity evaluation indicated that the extract was relatively safe at 
moderate oral doses. 
 
The high MFC/MIC ratio suggests that the extract exerts mainly fungistatic effects against 
Candida albicans. These findings support the ethnomedicinal application of G. senegalensis 
and indicate its potential as a source of natural antifungal compounds. Further studies 
involving purification of active constituents, mechanism of action, and chronic toxicity 
evaluation are recommended. 
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