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ABSTRACT

	Medicinal plants have historically been a rich source of bioactive compounds with therapeutic potential and antimicrobial properties. In this research, 2kg each of Lagenaria breviflora and Curculigo pilosa were obtained from Bode market, Ibadan and authenticated at the herbarium of the Forestry Research Institute of Nigeria (FRIN), Ibadan. Typed strains of Staphylococcus aureus, Pseudomonas aeruginosa and Candida albicans were obtained from the Microbiology section, University College Hospital, Ibadan. Crude extract of the plants was carried out using ethanol extraction for 72 hours followed by a qualitative analysis of the phytochemical extracts. In-vitro antimicrobial assays based on the Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC) of the raw, 100mg/mL, 50mg/mL, 25mg/mL, and 12.5mg/mL extracts were also carried out following standard microbiological methods. Descriptive statistics and ANOVA at α0.05 was used to analyze the data. The phytochemical composition of both plants showed that they contained tannins, saponins, and terpenoid while flavonoids were only present in L. breviflora. At 100mg/mL of the plant extracts, there was an overall high level of inhibition in the growth of the Staphylococcus aureus with an average inhibitory zone diameter of 11.5±1.5mm and 16.5±0.7mm in L. breviflora and C. pilosa respectively while at a concentration of 12.55mg/mL there was no growth inhibition of the test pathogens. In L. breviflora, the MIC was observed for 100mg/mL in Staphylococcus aureus and Candida albicans with an average zone inhibition of 0.987±0.02mm and 0.956±0.03mm, respectively while for C. pilosa, the MIC was observed in the raw extract for Candida albicans with an average inhibition zone of 0.997±0.02mm. This study revealed that L. breviflora and C. pilosa extracts show potential antimicrobial activity against clinical pathogens, including Gram-positive and Gram-negative bacteria and yeast.
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1. INTRODUCTION

[bookmark: _Hlk191502494]The emergence and proliferation of antimicrobial resistance have become a significant global challenge, prompting the search for alternative therapeutic agents derived from natural sources. Medicinal plants such as Aerva lanata (L.) Juss. ex Schult, Elytraria marginata Vahl and Alternanthera sessilis (L.) R. Br have historically been a rich source of bioactive compounds with therapeutic potential, including antimicrobial properties. Among such plants, Lagenaria breviflora and Curculigo pilosa have gained attention for their traditional use in various cultures to treat infectious diseases (Akinmoladun et al., 2018).  L. breviflora, commonly known as Christmas melon, is a member of the Cucurbitaceae family. This plant has been traditionally used in African folk medicine for the treatment of ailments such as fever, jaundice, and gastrointestinal disorders (Owolabi et al., 2007). Preliminary phytochemical screening by Adegboye et al., (2008), revealed that L. breviflora contains several bioactive compounds, including saponins, alkaloids, and flavonoids, which are known to exhibit antimicrobial activity. In a study, the effectiveness of L. breviflora extracts against a variety of bacterial pathogens was reported, suggesting its potential as a source of novel antimicrobial agents (Ogunleye and Ibitoye, 2003). Similarly, Curculigo pilosa, belonging to the family Hypoxidaceae, is commonly referred to as the golden eye-grass. It is widely used in traditional African medicine for the treatment of a range of conditions, including respiratory infections, fever, vaginal yeast infections and inflammatory disorders. The pharmacological activities of C. pilosa have been attributed to its rich content of phenolic compounds, tannins, and flavonoids, which have demonstrated significant antimicrobial effects in various studies (Ezekiel et al, 2014; Angelini et al., 2021). Research has highlighted the inhibitory effects of C. pilosa extracts on both Gram-positive and Gram-negative bacteria, making it a promising candidate for further investigation in antimicrobial drug development (Adekunle and Ikumapayi, 2006). Hence, this study seeks to examine the antimicrobial properties of Lagenaria breviflora and Curculigo pilosa extracts against common pathogens of clinical importance.

2. material and methods

2.1 Sample Collection 
[bookmark: _Hlk191502558]Plant materials were purchased at Bode market Ibadan in the morning to preserve their active ingredients; purposive sampling method was used to ensure that only healthy and mature plants were selected. Approximately 2kg of each plant (leaves, stems, and roots) were collected. The samples were transported in sterile bags to prevent contamination, they were authenticated at the herbarium of the Forestry Research Institute of Nigeria, Ibadan (FRIN) and taken directly to the Laboratory. Upon arrival, the plant materials were washed with distilled water to remove dirt and debris. 

2.2 Collection of Typed Strains 
[bookmark: _Hlk191502597]Typed strains of Staphylococcus aureus, Pseudomonas aeruginosa and Candida albicans were obtained from the Microbiology section, University College Hospital, Ibadan. The strains were selected based on their clinical significance and prevalence in human infections. 

2.3 Preparation of Plant Extracts 
The plant materials were air-dried at room temperature for two weeks to prevent the degradation of active compounds. The dried materials were then ground into a fine powder using an electric grinder. Ethanolic extraction was carried out after maceration using 50g of pulverized Lagenaria breviflora in 250mL of ethanol and 85g of Curculigo pilosa was in 200mL of ethanol and placed in a refrigerator for 72 hours with occasional shaking. The extracts were filtered using cheese cloth and Whatman No. 1 filter paper and concentrated under reduced pressure using a rotary evaporator at 40 °C to obtain the crude extracts (Onasanwo et al., 2011).

2.4 Antimicrobial Assay of Crude Extracts
The antimicrobial activity of the extracts was assessed using the agar well diffusion method, with tests conducted in duplicate to ensure result accuracy. Mueller-Hinton agar plates were inoculated with microbial cultures using a sterile swab. Wells with a 6mm diameter were created in the agar and filled with 100µL of the plant extract after one hour of inoculation of test organisms. The plates were then incubated at 37 °C for 24 hours, after which the inhibition zones were measured in millimeters using a digital caliper (Nabti et al., 2023). 

2.5 Minimum Inhibitory Concentration (MIC) 
The minimum inhibitory concentration (MIC) was determined using the Mueller-Hinton broth dilution method. Plant extracts of concentrations 12.5mg/mL to 100mg/mL were diluted in Mueller-Hinton broth. To each test tube, 100µL of the inoculum (McFarland Standard no. 1) was then added and the tubes were incubated at 37 °C for 24 hours. The MIC was identified as the lowest concentration where no visible microbial growth was observed (little or no turbidity). Readings were also taken using a spectrophotometer at wavelength 540nm (Okla et al., 2021; Nigussie et al., 2021). 

2.6 Minimum Bactericidal Concentration (MBC) 
MBC was determined by sub-culturing the broth from MIC tubes that showed no growth onto fresh Mueller Hinton agar plates. Plates were incubated at 37 °C for 24 hours. The MBC was the lowest concentration that showed no microbial growth on the agar plates. 

2.7 Qualitative Phytochemical Analysis of the Extracts 
Saponin content was carried out using 0.5g of ethanolic extract with 5% sodium trioxocarbonate solution and Fehling’s solution (De Silva et al., 2017). Alkaloid content was carried out using 0.5g of each extract 5mL of 1% aqueous hydrochloric acid and a few drops of Mayer’s reagent and drangendorff’s reagent. Tannins, flavonoid and terpenoid contents were also carried out following standard methods as described by (Banu and Catherine, 2015; Gurupriya et al., 2017).


3.0 results and discussion

[bookmark: _Hlk191507143]3.1 Phytochemical Composition of Lagenaria breviflora and Curculigo pilosa
[bookmark: _Hlk191507168][bookmark: _Hlk191507296]In the phytochemical composition of Lagenaria breviflora and Curculigo pilosa, showed that extracts from both plants contained tannins, saponins, and terpenoid while flavonoids were only present in L. breviflora. However, alkaloids were absent in the extracts of both plants. The result of the phytochemicals from the present study revealed the presence of flavonoids, tannins, saponins and terpenoids in the ethanolic fruit extract of Lagenaria breviflora and the presence of saponins, tannins, terpenoids and cardiac glycosides in the ethanolic rhizome extract of Curculigo pilosa. (Figure 1). This study corroborates with the work by Adedapo et al. (2013) where they showed the presence of saponins, tannins, terpenoids and cardiac glycosides in the aqueous extract of Lagenaria breviflora and its anti-inflammatory and analgesic effects in laboratory animals.

Figure 1: Qualitative Phytochemical Composition of Lagenaria breviflora and Curculigo pilosa

3.2 Antimicrobial assay of Lagenaria breviflora and Curculigo pilosa 
[bookmark: _Hlk191507311]The antimicrobial effect of the extracts from both L. breviflora and C. pilosa showed that there was an overall inhibition of the growth of the test pathogens with the raw extracts. In the crude extract of L. breviflora, it was observed that Pseudomonas aeruginosa was the most susceptible with an average inhibition diameter of 19.0±2.5mm while Staphylococcus aureus and Candida albicans had an inhibition diameter of 17.0±5.0mm and 13.0±4.0mm, respectively. For C. pilosa, Staphylococcus aureus had the highest zone of inhibition of 14.5±3.5mm while Pseudomonas aeruginosa and Candida albicans had an inhibition zone of 12.5±0.6mm and 20.5±1.5mm, respectively. (Table 1)

Table 1: Inhibitory Zone Diameter (IZD) of Lagenaria breviflora and Curculigo Pilosa extracts on pathogenic bacteria
	Concentration of Extract (mg/mL)
	Inhibitory Zone Diameter (mm)

	
	Lagenaria breviflora
	Curculigo pilosa

	
	SA
	PA
	CA
	SA
	PA
	CA

	Raw
	17.0±5.0a
	19.0±2.5b
	13.0±4.0c
	14.5±3.5d
	12.5±0.6e
	20.5±1.5f

	100
	[bookmark: _Hlk191507612]11.5±1.5a
	12.0±2.5b
	5.5±5.5c
	[bookmark: _Hlk191507622]16.5±0.7d
	14.0±1.2e
	16.0±1.4f

	50
	0.0±0.0a
	5.0±5.0b
	0.0±0.0a
	10.5±2.5c
	7.5±1.5d
	5.5±0.8e

	25
	0.0±0.0a
	0.0±0.0a
	0.0±0.0a
	4.0±7.8b
	5.5±5.5c
	5.0±7.1d

	12.5
	0.0±0.0a
	0.0±0.0a
	0.0±0.0a
	0.0±0.0a
	0.0±0.0a
	0.0±0.0a


Note: Mean ± standard with different superscript across the row are significantly different at p<0.05.
Key: SA = Staphylococcus aureus; PA = Pseudomonas aeruginosa; CA = Candida albicans

3.3 Minimum Inhibitory Concentration (MIC) of Lagenaria breviflora and Curculigo pilosa Extracts 
The minimum inhibitory concentration of L. breviflora against the tested pathogens showed a wide range of activities against the various pathogens. For Pseudomonas aeruginosa, the growth of the pathogen was inhibited by at 100mg/mL while for Staphylococcus aureus and Candida albicans, the minimum inhibitory concentrations were observed in 100mg/mL and 50mg/mL, respectively.  Similarly, there was an inhibition of the growth of Staphylococcus aureus and Pseudomonas aeruginosa by C. pilosa at 100mg/mL while for Candida albicans, the minimum inhibitory concentrations was observed in 50mg/mL (Table 2).





Table 2: Minimum Inhibitory Concentration (MIC) of Lagenaria breviflora and Curculigo pilosa extracts against pathogenic bacteria and yeast
	Concentration of Extract (mg/mL)
	Minimum Inhibitory Concentration (MIC) (mm)

	
	Lagenaria breviflora
	Curculigo pilosa

	
	SA
	PA
	CA
	SA
	PA
	CA

	Raw
	0.493±0.04
	1.054±0.02 
	0.799±0.01 
	1.036±0.05 
	1.081±0.02 
	[bookmark: _Hlk191513654]0.997±0.02 

	100
	[bookmark: _Hlk191513544]0.987±0.02 
	1.062±0.03 
	[bookmark: _Hlk191513553]0.956±0.03 
	1.238±0.02 
	1.154±0.02 
	1.017±0.01 

	50
	1.146±0.04 
	1.245±0.03 
	1.186±0.02 
	1.293±0.04 
	1.265±0.05 
	1.144±0.03 

	25
	1.161±0.02 
	1.249±0.01 
	1.279±0.01 
	1.336±0.03 
	1.372±0.03 
	1.209±0.01 

	12.5
	1.255±0.02 
	1.383±0.02 
	1.292±0.03 
	1.683±0.02 
	1.646±0.01 
	1.546±0.03 


Note: Value are mean ± standard deviation of duplicate independent experiment
Key: SA = Staphylococcus aureus; PA = Pseudomonas aeruginosa; CA = Candida albicans

3.4 Minimum Bactericidal Concentration (MBC) and Minimum Fungicidal Concentration (MFC) of L. breviflora and C. pilosa extracts 
The minimum bactericidal concentration (MBC) of the extract showed effectiveness at the raw extract for P. aeruginosa and at the raw extract and 100mg/mL for S. aureus for ethanol extract of L. breviflora. The minimum fungicidal concentration (MFC) showed effectiveness against C. albicans at 100mg/mL. The minimum bactericidal concentration (MBC) of the extracts showed effectiveness at the raw extract and 100mg/mL for S. aureus and raw extract for P. aeruginosa, for ethanol extract of C. pilosa. The minimum fungicidal concentration (MFC) showed effectiveness against. C. albicans at 100mg/mL. The result is like the report by Adeshina et al. (2011) and Gull et al. (2012), which stated that the higher the concentration of the extract, the greater the inhibitory effect of extracts.


4. Conclusion

[bookmark: _Hlk191513799]This study revealed that Lagenaria breviflora and Curculigo pilosa extracts show potential antimicrobial activity against clinical pathogens, including Gram-positive and Gram-negative bacteria and yeast. These results thereby suggest that natural products from the active plants may be a valuable addition to conventional medication for the treatment of infections. The use of therapeutic plant in the treatment of resistance microorganisms causing infection must be encouraged and further research is needed to fully understand the antimicrobial properties of L. breviflora and C. pilosa and their potential applications in medicine.  This study also revealed that Curculigo pilosa had a greater inhibitory effect against Candida albicans compared to Lagenaria breviflora, thereby making it a better alternative in the treatment of vaginal yeast infection. Curculigo pilosa also had a greater inhibitory effect against Staphylococcus aureus compared to Lagenaria breviflora, making it a better remedy for treating infections such as; skin infections (boils, wound infections) and respiratory infection (pneumonia in the lungs). Lagenaria breviflora however had greater inhibitory effect against Pseudomonas aeruginosa compared to Curculigo pilosa, making it a better alternative to treating infections such as; urinary tract infections (UTIs), respiratory infections (pneumonia and bronchitis), skin infections (folliculitis and cellulitis) and bloodstream infections (bacteremia).
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