KORONITAS (Lantana camara) LEAF EXTRACT AS A POTENTIAL MEDIUM FOR TREATING URINARY TRACT INFECTION IN HUMANS
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Abstract— Urinary tract infections (UTIs) rank among the most common infections treated in outpatient healthcare settings. They are particularly prevalent among adult women, with approximately 50–60% experiencing at least one UTI over their lifetime. Urinary tract infections (UTIs) are among the most common bacterial infections that can affect the kidneys, bladder, and urethra. This study investigated the antibacterial properties and cytotoxicity of Koronitas (Lantana camara) leaf extract as a potential alternative treatment for urinary tract infections (UTIs). Specifically, it aimed to identify the bioactive compounds present in the extract, determine its toxicity, and evaluate its effectiveness against UTI-causing bacteria such as Escherichia coli and Staphylococcus aureus. An experimental research design was employed using different concentrations of the extract (5%, 10%, 20%, 40%, and 80%), with distilled water as the negative control and commercial antibiotics as the positive control. Phytochemical analysis revealed the presence of flavonoids, alkaloids, tannins, and phenols, which are known for their antimicrobial properties. The Daphnia Acute Immobilization Test showed no observed toxic effects across all concentrations. Antibacterial activity was assessed using the disk diffusion method, where results showed that higher concentrations of the extract exhibited stronger antibacterial effects. Statistical analysis using One-way ANOVA confirmed significant differences in antibacterial activity among the treatments. The findings suggest that Lantana camara leaf extract has promising antibacterial potential against UTI-causing bacteria, especially at higher concentrations, and may serve as a natural alternative to antibiotics.
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I. INTRODUCTION

Urinary tract infection (UTI) results from the invasion of pathogenic microorganisms into the urinary tract, which triggers an inflammatory response in the urothelial lining [9]. It encompasses infections affecting any part of the urinary tract, including the kidneys, ureters, bladder, and urethra [10]. In the Philippines, UTI has consistently ranked among the leading causes of morbidity from the years 2019 to 2021. The reported cases were 138,081 with a corresponding rate of 126.21 per 100,000 population [7]. This indicates the substantial public health burden caused by UTI and the demand for its diagnosis and treatment.
Urinary tract infections (UTIs) rank among the most common infections treated in outpatient healthcare settings. They are particularly prevalent among adult women, with approximately 50–60% experiencing at least one UTI over their lifetime [4]. Women are more likely to get urinary tract infections (UTIs) because of their body structure, especially having a shorter urethra and its closeness to the anus, which makes it easier for bacteria to enter the bladder. Other factors like sexual activity, use of certain feminine products, and hormonal changes (especially during menopause) can also increase the risk. Conditions like urinary incontinence and pelvic organ prolapse make infections more likely, especially in older women [1].
Antibiotics are commonly prescribed for symptomatic UTIs, but their use can disrupt the balance of the normal microbiota in the vagina and gastrointestinal tract over the long term.  This imbalance may create opportunities for resistant bacteria to thrive, increasing the risk of difficult-to-treat infections. With antibiotic effectiveness declining, the need for rationally designed and alternative treatments is therefore increasing [2].
The overuse of antibiotics has led to growing bacterial resistance, creating a major global health concern. To address this, researchers are turning to medicinal plants, which contain bioactive compounds like flavonoids, alkaloids, and terpenoids known for their antibacterial effects. Lantana camara, in particular, has demonstrated strong antimicrobial activity against common pathogens, making it a promising natural alternative for treating infectious diseases such as urinary tract infections (UTIs), especially in communities with limited access to costly antibiotics [13]. The leaves of Lantana camara are widely utilized in antimicrobial studies due to their high levels of bioactive compounds such as phenols and flavonoids, which are responsible for antimicrobial activity These compounds are more abundant in the leaves compared to other parts of the plant, making them a suitable choice for antimicrobial investigations [3]. Lantana camara is abundant in the Philippines and easily accessible, as it commonly grows along roadsides, in vacant lots, backyards, and agricultural areas without the need for cultivation.

A. Methods and Experimental Details

1. Sample Collection, Preparation, and Extraction
Lantana camara leaves collected from Barangay Mabuhay, General Santos City were washed with tap and distilled water, then air-dried for three days and pulverized into fine powder. The powder was stored in an airtight, light-protected glass container. The ethanolic extract was prepared by soaking 125 g of powder in 1250 mL of ethanol for 48 hours, then filtered and stored at room temperature. Procedures were adapted from Mubarak et al. (2019).
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Figure 1. Soaking of Lantana camara leaves and its crude extract

2. Phytochemical Screening
Ethanol was used to extract the bioactive compounds in Lantana camara following the protocols of Tiwari et al. in 2011.  

a. Test for Alkaloids (Wagner’s Test) 
[image: ]One (1) mL of L. camara filtrates was treated with 3-4 drops of Wagner's reagent (Iodine in Potassium Iodide). The appearance of a brown/reddish precipitate indicated the presence of alkaloids.

b. Test for Flavonoids 
Three (3) to five (5) drops of sodium hydroxide solution were dropped on one (1) mL of L. camara extract.  The appearance of an intense yellow color, which becomes colorless on addition of diluted acid, indicated the presence of flavonoids.
c. Test for Tannins 
A 1% gelatin solution containing sodium chloride will be added to the extract. The appearance of white precipitate indicates the presence of tannins.

d. Test for Phenols 
One (1) mL of Lantana camara extract was treated with 3-4 drops of ferric chloride solution. The appearance of dark bluish black color indicated the presence of phenols.

3.  Daphnia Acute Immobilization Test
[image: ]The Daphnia Acute Immobilization Test followed the protocol of the Organisation for Economic Co-operation and Development (OECD), 2004. To determine the toxicity level of Koronitas (Lantana camara) leaf extract, the researchers used Daphnia magna as the test organism. Five test tubes were prepared, each containing different concentrations of the extract: 0 mg/L, 0.1 mg/L, 1 mg/L, 10 mg/L, and 100 mg/L. 

[bookmark: _Hlk214282345]Figure 2. Test tubes containing 10 Daphnia magna each with varying concentrations

4. Isolation and Identification of Bacteria
The protocol used by Priyadharsini et al., in 2014 was followed for the isolation and identification of the UTI causing bacteria. A urine sample from a UTI patient was collected from Dadiangas Medical Center (DMC) in General Santos City. An inoculating loop full of urine samples was streaked onto MacConkey agar and Blood agar plate and was incubated at 37℃ for 24 hours. The individual colonies are selected and were identified by performing Gram-staining and structural observation. 

Figure 3. Inoculation of bacteria on nutrient agar

5. Disk Diffusion Method
The disk diffusion method followed the protocol by Las Ilagas (2014) through Bhat et al. (2017) to determine the antibacterial activity of each treatment. Nutrient agar medium was poured into sterile petri plates and allowed to solidify, after which a 96-hour-old bacterial culture was used to flood and spread the bacterial inoculum across the agar surface using sterile cotton swabs. Antibiotic-impregnated sterile filter paper disks (6 mm diameter) were then placed equidistantly on the agar surface using sterile forceps. The plates were incubated at 30°C for 24 hours, and antibacterial activity was evaluated by measuring the diameter of the zone of inhibition with a ruler. Three disks, comprising three replications, were placed in each petri plate. Disks saturated with distilled water served as the negative control, while co-trimoxazole and ciprofloxacin served as positive controls.
[image: ]
Figure 4. Zone of inhibition of treatment-impregnated disks on streaked agar plates.

B. Results and Discussion

6. Phytochemical Screening
The presence of phytochemical compounds like alkaloids, flavonoids, tannins, and phenols exhibit antibacterial activity. The table below shows the bioactive compounds present in Lantana camara leaf extract. 
TABLE 1
Phytochemical Analysis of Lantana camara leaf extract

	Bioactive Compounds
	Plant Extract

	Flavonoids
	+

	Alkaloids
	+

	Tannins
	+

	Phenols
	+


(+): present; (-): absent
7. Daphnia Acute Immobilization Test
Table 2 shows no immobility was observed across all tested concentrations of Lantana camara extract after 24 hours, indicating the absence of acute toxic effects. According to the United States Environmental Protection Agency (2002), this suggests that the EC₅₀ exceeds the highest concentration tested, with all levels falling within the no observed effect concentration (NOEC) range. Thus, Lantana camara extract is considered non-toxic to Daphnia magna under acute exposure conditions.

TABLE 2
Results of Daphnia Acute Immobilization Test

	Treatments
	Immobilized Rate
	No Observed Effect Concentration
(Non-Toxic)

	
	R1
	R2
	R3
	

	0
	0
	0
	0
	

	0.1
	0
	0
	0
	

	1.0
	0
	0
	0
	

	10.0
	0
	0
	0
	

	100.0
	0
	0
	0
	



8. Antibacterial Disk Diffusion
Table 3 presents the antibacterial activity of Lantana camara leaf extract against Staphylococcus aureus based on the mean zone of inhibition. The positive control yielded the highest mean (30.1667), indicating very strong antibacterial activity, while the negative control showed no inhibition (0.0000). Among the concentrations, 80% had the highest mean (14.5833), also rated as very strong, followed by 40% (7.1667) with average inhibition, and 20% (4.4167), 10% (4.2500), and 5% (3.0667), all showing weak inhibition. These results indicate that antibacterial activity increases with concentration. Standard deviation values were generally low, with 20% (0.62915) and 40% (0.87797) showing the most consistent results, while 80% (1.62660) and the positive control (1.60728) showed slight variation. Overall, the results suggest that Lantana camara extract has potential as a natural antibacterial agent, performing most effectively at higher concentrations.

TABLE 3
Descriptive Results of the Antibacterial Activity of Koronitas (Lantana camara) Leaf Extract Against Staphylococcus aureus.

	
	N
	Mean
	Std. Deviation

	
	
	
	

	Positive
	3
	30.1667
	1.60728

	Negative
	3
	0.0000
	0.00000

	5%
	3
	3.0667
	1.30128

	10%
	3
	4.2500
	0.90139

	20%
	3
	4.4167
	0.62915

	40%
	3
	7.1667
	0.87797

	80%
	3
	14.5833
	1.62660

	Total
	21
	9.0929
	9.86061



The mean zones of inhibition indicate the effectiveness of Lantana camara extract in suppressing bacterial growth. The positive control yielded the highest mean (40.1167), interpreted as very strong antibacterial activity, while the negative control showed no inhibition (0.0000). No antibacterial effect was observed at 5% and 10% (0.0000), 
while activity began at 20% (7.2000) and slightly increased at 40% (7.6667), both rated as average. The strongest effect among treatments was observed at 80% (27.5000), interpreted as very strong inhibition, confirming that higher concentrations yield greater antibacterial activity. Standard deviation values indicate relatively consistent results at 20% (1.38564), with greater variability at 40% (2.50416) and 80% (3.19179). Overall, the results suggest that Lantana camara extract has potential as a natural antibacterial agent against Escherichia coli, particularly at higher concentrations.

TABLE 4
Descriptive Results of the Antibacterial Activity of Koronitas (Lantana camara) Leaf Extract Against Escherichia coli.

	
	N
	Mean
	Std. Deviation

	
	
	
	

	Positive
	3
	40.1167
	0.43684

	Negative
	3
	0.0000
	0.00000

	5%
	3
	0.0000
	0.00000

	10%
	3
	0.0000
	0.00000

	20%
	3
	7.2000
	1.38564

	40%
	3
	7.6667
	2.50416

	80%
	3
	27.5000
	3.19179

	Total
	21
	11.7833
	15.08310



8. Significant Difference
One-way Analysis of Variance (ANOVA) was used to measure the significance of differences in antibacterial activity among the Lantana camara leaf extract treatments and the control group, as presented in the table below.
Table 5 presents that the ANOVA results yielded a significance value of 0.000, which is below the 0.05 threshold, indicating that the differences among treatments are statistically significant and not due to chance. This means that at least one concentration produced a notably different antibacterial effect from the others. Furthermore, the variation between treatments was greater than the variation within groups, suggesting that the observed differences were primarily attributable to the varying concentrations rather than experimental error. These results confirm that concentration significantly influences the antibacterial activity of Lantana camara extract.
TABLE 5
Results of the Comparison between Lantana camara Leaf Extract Concentrations and the Control Group against Staphylococcus aureus.
	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	1926.828
	6
	321.138
	252.533
	0.000

	Within Groups
	17.803
	14
	1.272
	
	

	Total
	1944.631
	20
	
	
	



The ANOVA test results in Table 6 shows a significant difference value of .000, which is below the 0.05 significance level. This means that the differences between the treatments are real and not due to random error. The results show that the different concentrations of Lantana camara leaf extract and the control group do not have the same antibacterial effect against Escherichia coli. This indicates that at least one treatment performed differently from the others. The large difference between the variation among groups and within groups further shows that the differences in antibacterial activity are mainly due to the treatments themselves, rather than random error. This means that the different concentrations of the extract really affected how well it worked against the bacteria, and the results are reliable.

TABLE 6
Results of the Comparison between Lantana camara Leaf Extract Concentrations and the Control Group against Escherichia coli.
	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	4512.858
	6
	752.143
	283.535
	0.000

	Within Groups
	37.138
	14
	2.653
	
	

	Total
	4549.997
	20
	
	
	



The results in Table 7 indicate that not all concentrations of the extract performed the same. The 40% and 80% concentrations, as well as the control group, showed significantly different antibacterial effects compared to the other treatments. This suggests that these groups had a stronger or distinct effect on bacterial growth.
Meanwhile, the 5%, 10%, and 20% concentrations did not differ significantly from one another, meaning they produced similar antibacterial effects. However, these lower concentrations were still significantly different when compared to the higher concentrations (40% and 80%) and the control group. Overall, this implies that higher concentrations of the extract tend to have a greater and more distinct antibacterial effect than the lower concentrations.


TABLE 7
Multiple Comparisons Between the Treatments Against Staphylococcus aureus.
	(I) Groups
	(J) Groups
	Mean Difference 
	Std. Error
	Sig.

	
	
	
	
	

	Positive
	Negative
	30.16667*
	0.92075
	0.000

	
	5%
	27.10000*
	0.92075
	0.000

	
	10%
	25.91667*
	0.92075
	0.000

	
	20%
	25.75000*
	0.92075
	0.000

	
	40%
	23.00000*
	0.92075
	0.000

	
	80%
	15.58333*
	0.92075
	0.000

	Negative
	Positive
	-30.16667*
	0.92075
	0.000

	
	5%
	-3.06667*
	0.92075
	0.005

	
	10%
	-4.25000*
	0.92075
	0.000

	
	20%
	-4.41667*
	0.92075
	0.000

	
	40%
	-7.16667*
	0.92075
	0.000

	
	80%
	-14.58333*
	0.92075
	0.000

	5%
	Positive
	-27.10000*
	0.92075
	0.000

	
	Negative
	3.06667*
	0.92075
	0.005

	
	10%
	-1.18333
	0.92075
	0.220

	
	20%
	-1.35000
	0.92075
	0.165

	
	40%
	-4.10000*
	0.92075
	0.001

	
	80%
	-11.51667*
	0.92075
	0.000

	10%
	Positive
	-25.91667*
	0.92075
	0.000

	
	Negative
	4.25000*
	0.92075
	0.000

	
	5%
	1.18333
	0.92075
	0.220

	
	20%
	-0.16667
	0.92075
	0.859

	
	40%
	-2.91667*
	0.92075
	0.007

	
	80%
	-10.33333*
	0.92075
	0.000

	20%
	Positive
	-25.75000*
	0.92075
	0.000

	
	Negative
	4.41667*
	0.92075
	0.000

	
	5%
	1.35000
	0.92075
	0.165

	
	10%
	0.16667
	0.92075
	0.859

	
	40%
	-2.75000*
	0.92075
	0.010

	
	80%
	-10.16667*
	0.92075
	0.000

	40%
	Positive
	-23.00000*
	0.92075
	0.000

	
	Negative
	7.16667*
	0.92075
	0.000

	
	5%
	4.10000*
	0.92075
	0.001

	
	10%
	2.91667*
	0.92075
	0.007

	
	20%
	2.75000*
	0.92075
	0.010

	
	80%
	-7.41667*
	0.92075
	0.000

	80%
	Positive
	-15.58333*
	0.92075
	0.000

	
	Negative
	14.58333*
	0.92075
	0.000

	
	5%
	11.51667*
	0.92075
	0.000

	
	10%
	10.33333*
	0.92075
	0.000

	
	20%
	10.16667*
	0.92075
	0.000

	
	40%
	7.41667*
	0.92075
	0.000



Post hoc analysis in Table 8 revealed that the positive control was significantly different from all treatment groups, indicating the strongest antibacterial effect. The negative control, 5%, and 10% concentrations did not differ significantly from each other, suggesting similarly minimal antibacterial activity, though they differed significantly from the remaining groups. The 20% and 40% concentrations were not significantly different from one another but differed significantly from all other groups, indicating a similar intermediate level of effectiveness. The 80% concentration was significantly different from all other treatments, exhibiting the strongest antibacterial effect among the extract concentrations. Overall, these findings confirm that antibacterial activity increases with concentration, with 80% producing the most distinct effect.
TABLE 8
Multiple Comparisons Between the Treatments Against Escherichia coli
	(I) Groups
	(J) Groups
	Mean Difference 
	Std. Error
	Sig.

	
	
	
	
	

	Positive
	Negative
	40.11667*
	1.32985
	0.000

	
	10%
	40.11667*
	1.32985
	0.000

	
	10%
	40.11667*
	1.32985
	0.000

	
	20%
	32.91667*
	1.32985
	0.000

	
	40%
	32.45000*
	1.32985
	0.000

	
	80%
	12.61667*
	1.32985
	0.000

	Negative
	Positive
	-40.11667*
	1.32985
	0.000

	
	5%
	0.00000
	1.32985
	1.000

	
	10%
	0.00000
	1.32985
	1.000

	
	20%
	-7.20000*
	1.32985
	0.000

	
	40%
	-7.66667*
	1.32985
	0.000

	
	80%
	-27.50000*
	1.32985
	0.000

	5%
	Positive
	-40.11667*
	1.32985
	0.000

	
	Negative
	0.00000
	1.32985
	1.000

	
	10%
	0.00000
	1.32985
	1.000

	
	20%
	-7.20000*
	1.32985
	0.000

	
	40%
	-7.66667*
	1.32985
	0.000

	
	80%
	-27.50000*
	1.32985
	0.000

	10%
	Positive
	-40.11667*
	1.32985
	0.000

	
	Negative
	0.00000
	1.32985
	1.000

	
	5%
	0.00000
	1.32985
	1.000

	
	20%
	-7.20000*
	1.32985
	0.000

	
	40%
	-7.66667*
	1.32985
	0.000

	
	80%
	-27.50000*
	1.32985
	0.000

	

20%
	Positive
	-32.91667*
	1.32985
	0.000

	
	Negative
	7.20000*
	1.32985
	0.000

	
	5%
	7.20000*
	1.32985
	0.000

	
	10%
	7.20000*
	1.32985
	0.000

	
	40%
	-0.46667
	1.32985
	0.731

	
	80%
	-20.30000*
	1.32985
	0.000

	40%
	Positive
	-32.45000*
	1.32985
	0.000

	
	Negative
	7.66667*
	1.32985
	0.000

	
	5%
	7.66667*
	1.32985
	0.000

	
	10%
	7.66667*
	1.32985
	0.000

	
	20%
	0.46667
	1.32985
	0.731

	
	80%
	-19.83333*
	1.32985
	0.000

	80%
	Positive
	-12.61667*
	1.32985
	0.000

	
	Negative
	27.50000*
	1.32985
	0.000

	
	5%
	27.50000*
	1.32985
	0.000

	
	10%
	27.50000*
	1.32985
	0.000

	
	20%
	20.30000*
	1.32985
	0.000

	
	40%
	19.83333*
	1.32985
	0.000



II. CONCLUSION

The findings of the study reject the first null hypothesis, confirming that there are significant differences in the antibacterial properties among the different concentrations (5%, 10%, 20%, 40%, and 80%) of Lantana camara leaf extract.
For Escherichia coli, the results showed that the 5% and 10% concentrations did not significantly differ from each other, indicating similar antibacterial effects. Likewise, the 20% and 40% concentrations were not significantly different from one another but were significantly different from the other treatment groups. The 80% concentration, however, exhibited a significant difference from all other treatments, demonstrating the strongest antibacterial activity
For Staphylococcus aureus, the 5%, 10%, and 20% concentrations did not show significant differences among themselves, suggesting similar levels of antibacterial effectiveness. However, these lower concentrations were significantly different from the higher concentrations (40% and 80%), which demonstrated stronger antibacterial properties.
Furthermore, the study rejects the second null hypothesis comparing the antibacterial properties of Lantana camara leaf extract and the commercial medication for urinary tract infections. For both Escherichia coli and Staphylococcus aureus, significant differences were observed between the treatments and the positive control.
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