Nutritional composition, mineral profile, anti-nutritional factors, and anti-diabetic potential of Poruthumaan; an underexplored plant species
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[bookmark: _GoBack]Poruthumaan is an underutilized medicinal creeper widely grown in the Northern Province of Sri Lanka and traditionally consumed for relieving menstrual discomfort, enhance bone strength, and managing arthritis. Despite its long-standing use in local diets, its nutritional and functional values have not been scientifically reported. This study aimed to analyze the proximate composition, mineral profile, anti-nutritional factors and anti-diabetic potential of Poruthumaan leaf powder. Poruthumaan leaf powder was prepared by grinding cabinet-dried (40 °C for 12 hours) mature leaves in to fine powder. The sample was analyzed for proximate composition, mineral profile, antinutritional factors and anti-diabetic potential (using α-amylase inhibition assay). The results revealed that dried Poruthumaan leaf powder is highly rich in fiber (24.12 ± 1.39%). The crude protein, crude fat, and ash contents of the dried leaf powder were 8.94 ± 0.08%, 1.07 ± 0.02%, and 8.37±0.09%, respectively. Mineral analysis reported a notably high calcium content (1835±10.2 mg/100g). Further, the results demonstrated that Prothumaan leaf powder is a good source of a number of other minerals such as Mn, Zn, Fe and Mg. Anti-nutritional factors such as tannins (hydrolysable tannin (92.9 ± 067 mg/100g) and condensed tannin (1.08 ± 0.12 mg/100g) and oxalates (352.24 ± 3.18 mg/100g) were detected at concentrations similar to commonly consumed medicinal leaves. The α-amylase inhibition assay showed strong enzyme inhibitory activity (IC50=28.05 µg/mL) comparable to the standard (Quercetin) (IC50=35.69 µg/mL). This study provides the first scientific evidence validating the nutritional richness and bioactive potential of Poruthumaan leaf. Future studies should focus on bioactive compounds profiling and underlying mechanisms responsible for the anti-diabetic effects, assessing mineral bioavailability and safety, and validate the functional potential through in-vivo experiments.
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Introduction
Medicinal plants have played a crucial role in traditional healthcare systems for centuries, serving as primary therapeutic agents long before the development of modern pharmaceuticals. In Sri Lanka, especially within native healing systems such as Siddha and Ayurveda, plant-based remedies are deeply integrated into cultural traditions and daily life. Many of these plants are locally available, affordable, and widely used for treating chronic and acute ailments. Despite their long-standing medicinal importance, many underutilized species remain scientifically unexplored, limiting their incorporation into modern functional foods or nutraceutical applications. One such under-researched plant is Poruthumaan, a creeper that grows abundantly in the Northern Province of Sri Lanka, particularly in rural and semi-arid regions.
Poruthumaan is a perennial creeper commonly consumed and valued by local communities for its perceived medicinal benefits. For generations, it has been incorporated into traditional diets and used in household herbal formulations. In the Northern Province, the dried leaf powder of Poruthumaan is especially popular and is commonly consumed mixed with pittu flour, reflecting its dual role as both a food ingredient and a therapeutic agent. Traditional beliefs attribute several health-promoting properties to this plant, including relief from menstrual discomfort, strengthening of bones, alleviation of joint pain, and management of arthritis-related symptoms. Its use in women’s health-especially during menstruation. Although these traditional claims remain strong within communities, scientific validation is essential for establishing its efficacy, safety, and nutritional importance.
Therefore, the present study aims to provide a comprehensive characterization of the underutilized Poruthumaan medicinal leaf by assessing its nutritional composition, mineral profile, antioxidant activity, anti-diabetic potential, and anti-nutritional factors.


Materials and methods
Leaf powder preparation
The fresh Poruthumaan leaves were collected from a naturally growing wild area in Mirusuvil, Jaffna. Healthy, mature leaves free from visible damage or disease were manually harvested during the July/2025 and the fresh leaves were brought to the laboratory on the same day of harvesting, thoroughly washed with clean tap water followed by deionized water to remove surface dirt and contaminants. The cleaned leaves were air-dried under shade for 30 minutes to remove surface moisture. 
Subsequently, the leaves are spread uniformly on cabinet trays and placed in a cabinet dryer (TAIKI STYLE, Japan) at 40 °C for 12 hours, until a constant weight was obtained. The drying temperature was selected carefully to avoid degradation of heat-sensitive bioactive compounds.
The dried leaves were then ground into a fine powder using a laboratory-scale grinder (Vita-Mix® Blender, ABSOLUTE3, Japan). The powdered sample was vacuum-packed and stored at -20°C until further analysis.
Determination of proximate composition
The moisture content, crude protein content, crude fat content, crude fiber content were determined using standard methods (AOAC, 2000). 
Mineral Analysis
Sample preparation 
Concentrated HNO₃ (10 mL) was added to 1 g of sample and the mixture was allowed to stand overnight at room temperature. The sample was then heated on a hot plate until the solution became clear and semi-dried. After heating, the digest was cooled and filtered through 0.45 µm syringe filters. The filtrate was then quantitatively transferred into a 50 mL volumetric flask and the volume was made up to the mark using deionized distilled water (Rashid et al., 2016).
P Content Determination by Spectrophotometric Vanadium Phosphomolybdate Method according to Motsara & Roy (2008). Flame photometric analysis of Na, Ca, and K was carried out according to the standard method described by Havre (1961).
The determination of Ca, Cu, Fe, Mg, Mn, and Zn was carried out by atomic absorption spectrophotometry using an iCE 3000 spectrometer (AA05121002 v1.30) operated in flame mode.
Determination of anti-nutritional factors
[bookmark: _Toc220442270]Determination of the Phytate
Approximately 2 g of sample powder was taken and 100 mL 2% HCl was added and constantly shaken for 3 h and filtered. To achieve the desired acidity, 30 mL filtrates were mixed with 6 mL of 0.3% ammonium thiocyanate (NH4SCN) as an indicator, followed by 50 mL water. The mixture was then titrated against a ferric chloride (FeCl3) solution of 0.00195 g/mL until the appearance of determined brownish yellow color as the end point (Gul et al., 2023). Phytate contents were determined using following equation; 
% Phytate = Titre value  sample mass (g)
[bookmark: _Toc220442271]Determination of the oxalate content
Determination of total oxalate was performed using the method described by Tola et al. (2025). 
Determination of Condensed Tannin and Hydrolysable Tannin
The Condensed Tannin and Hydrolysable Tannin contents were determined using the vanillin/HCl assay described by Akter et al. (2019).
[bookmark: _Toc220442273]Determination of Anti-Diabetic Activities 
The anti-diabetic activity of the sample was evaluated according to the established procedure (Reza et al., 2024). 

Statistical analysis
Statistical analysis was conducted using Minitab 17, and all values were expressed as mean ± standard deviation based on triplicate determinations for each parameter. One-way Analysis of Variance (ANOVA) was used to determine significant differences among measured variables, followed by Tukey’s post-hoc test to identify pairwise differences where applicable.
Results and discussion
Proximate composition
The protein content (8.94%) is markedly lower than the typically high protein reported for Moringa oleifera leaf powder (Islam et al., 2021), but more similar to low–moderate protein medicinal leaves such as curry leaf (3.81%) (Varma & Parnami, 2020) and tulsi (14-17%) (Gosavi et al., 2024). Likewise, the fat content (1.06%) is lower than Moringa (commonly 2–3%) and aligns more closely with curry leaf powders, which generally possess low lipid levels. In contrast, the fiber content (24.12%) of the sample is substantially higher than the values reported for Moringa (≈19%), tulsi, and many dried curry-leaf samples, highlighting that this leaf may provide greater bulking capacity and functional-fiber benefits compared with commonly used medicinal leaves. 
Table 1: Proximate composition of dried Poruthumaan Leaf Powder
	
	Percentage (%)

	Ash
	8.37 ± 0.095

	Moisture
	11.48 ± 0.46

	Fat
	1.07 ± 0.02

	Fiber
	24.12 ± 1.39 

	protein
	8.94 ± 0.08

	Carbohydrate
	46.001


All values are expressed as mean ± standard deviation for triplicate analysis.

Mineral profile
Mineral content of the leaf powder is sown in Table 2. It is a good source of several minerals including ca, Mn, Zn and Fe. 
Table 2: Mineral Content of Leaf Powder
	Mineral
	mg/100g ± SD

	K
	1273.66±31.13

	P
	334.09±2.68

	Na
	36.29±3.12

	Ca
	1835

	Cu
	< 2.5

	Fe
	5.65

	Mg
	247.5

	Mn
	176.5

	Zn
	3.55






Antinutritional factors
Table 3: Anti-Nutritients Present in the Dried Leaf Powder
	 Anti-Nutrient
	mg/100g

	Oxalate
	352.24 ± 3.18

	Phytate 
	12 ±1

	Alkaloid-

	




Hydrolysable Tannin
Table 4: Hydrolysable Tannin Content in the Leaf Extract
	 
	H.Tannin (mg/100g)

	Methanol extract
	75.0 ± 0.5

	Acetone extract
	92.9 ± 067

	Water extract
	13.3 ±0.96



Condensed Tannin
The condensed tannin content of Poruthumaan leaf extract was 1.08 ± 0.12 mg/100g, indicating the presence of measurable levels of proanthocyanidins in the sample. This concentration fell within the typical range reported for many medicinal and edible leaves, demonstrating that Poruthumaan possessed a normal and acceptable tannin profile.

Anti-diabetic Properties
The Poruthumaan leaf extract exhibited notable anti-diabetic potential, as reflected by its α-amylase inhibitory activity. The extract recorded an IC₅₀ value of 28.05 µg/mL, which was lower than the standard drug value (35.691 µg/mL), indicating that a smaller concentration of the extract was required to achieve 50% enzyme inhibition. This suggested that Poruthumaan possessed stronger inhibitory efficiency than the reference standard. 
Conclusion
The present study provides a comprehensive characterization of the underutilized medicinal leaf, Poruthumaan, highlighting its nutritional, functional, and bioactive properties, and thus offering scientific support for its traditional uses in Sri Lankan and regional herbal medicine. The comprehensive analysis encompassed proximate composition, mineral content, anti-nutritional factors, and anti-diabetic potential. Collectively, the results indicate that Poruthumaan leaf powder possesses considerable potential as a functional food ingredient and as a source of natural bioactive compounds for nutraceutical applications.
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