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ABSTRACT 
Triumfetta cordifolia is a plant traditionally consumed in parts of West Africa and used in ethnomedicine for various therapeutic purposes. Despite its widespread use, scientific data on its nutritional value remain limited. To the best of our knowledge, this study is the first to evaluate the proximate, mineral, and vitamin composition of T. cordifolia leaves, establishing their nutritional significance. This study aimed to evaluate the proximate, mineral, and vitamin composition of T. cordifolia leaves to establish their nutritional significance. Fresh leaves were collected, air-dried, pulverized, and extracted with 70% ethanol. Proximate analysis was performed using standard procedures, minerals were quantified by Atomic Absorption Spectrophotometry, and vitamins were determined using established spectrophotometric methods. The results obtained for proximate composition showed that the leaves contained appreciable levels of carbohydrates (58.63%), crude protein (11.01%), crude lipid (8.81%), and ash (5.51%), indicating good nutritional value. Mineral analysis for macro elements, revealed potassium (48.42 mg/100 g) as the most abundant, followed by calcium (15.15 mg/100 g) and magnesium (5.02 mg/100 g), while for the micro-elements, zinc (7.03 mg/100 g) and iron (5.75 mg/100 g) were the dominant microminerals. The vitamin profile indicated the presence of multiple B-complex vitamins and notable vitamin C content (4.17 mg/100 g), alongside smaller amounts of vitamin D (0.12±0.00 mg/100g), and K (0.06±0.01 mg/100g). The findings demonstrate that T. cordifolia leaves are a nutrient-rich plant source capable of supporting dietary quality and enhancing nutritional health. 
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1. INTRODUCTION 
Medicinal plants continue to serve as a vital resource for healthcare across many developing regions, where traditional medicine forms an integral part of community wellbeing. Even today, nearly 80% of people in many developing countries rely on plant-based resources, particularly medicinal plants, for their primary healthcare needs (Ayéna et al., 2021; Amos-Tautua et al., 2025). This reliance has sustained widespread interest in ethnomedicinal plants, prompting scientific investigations into their bioactive and nutritional properties. As a result, scientific research increasingly focuses on evaluating the nutritional and therapeutic potential of commonly used medicinal plants to validate traditional claims and promote safer, evidence-based use.
Among these plants is T. cordifolia, a plant within the Malvaceae family, is widely distributed in West Africa and also occurs in Florida, Bermuda, Central America, and parts of South America (Amos-Tautua et al., 2024). Triumfetta cordifolia is widely utilized in African traditional medicine, where its various parts are employed to manage a range of ailments. Traditionally, it is used to treat diarrhoea, wounds, inflammation, fever, and related conditions. The leaves, in particular, are applied in the management of benorrhoea (Ajoko et al., 2020). The leaves of T. cordifolia are also reported to possess psychotropic properties (Borokini & Omotayo, 2012). The root of T. cordifolia is traditionally used in managing venereal diseases, as well as liver and kidney disorders. Its fruits may be macerated in water or local alcoholic beverages to aid in relieving delayed labour. Additionally, the fruits are employed in the treatment of gastrointestinal disturbances, including diarrhoea and ulcers (Ajoko et al., 2020). Despite its broad medicinal applications, there is limited scientific data on the nutritional composition of T. cordifolia, particularly regarding its proximate, mineral, and vitamin constituents.  
Although several medicinal plants have been evaluated for their proximate, mineral, and vitamin composition, but T. cordifolia remains poorly studied in this regard. A review of available literature shows that no documented research has previously analysed the proximate composition, mineral profile, or vitamin content of T. cordifolia leaves. This lack of fundamental nutritional data presents a major gap, especially considering the increasing interest in characterizing medicinal plants for their potential nutritional, pharmacological, and functional benefits.
Therefore, this study aims to evaluate the proximate, mineral, and vitamin composition of T. cordifolia leaves. The findings aim to generate baseline scientific data that will enhance understanding of the plant’s nutritional relevance, support its traditional medicinal use, and encourage further research into its potential applications in health and phytomedicine.
2. MATERIALS AND METHODS 
2.1 Collection of Plant Material
The leaves used in this study. T. cordifolia leaves were collected on 15th April 2025 at Toru-Orua community, Bayelsa state, Nigeria. Mr. Matthew Augustine of the Department of Crop Science and Pest control, Faculty of Agriculture, University of Africa, Toru-Orua, Bayelsa State, Nigeria, identified the plant.
2.2 Extraction of Plant Material
The leaves of T. cordifolia were air dried for four weeks. It was comminuted using an electric blender. A known quantity, 500g of the finely pulverized T. cordifolia leaves were macerated in 70% (v/v) ethanol (3L) for 72 hours at ambient temperature. The extraction process was aided by occasional shaking, and the extract was then filtered into a clean conical flask. The marc was macerated for another 72 hours before being filtered and combined with the initial extract.  Using rotary evaporator, the filtrate was concentrated in a vacuum to dryness at (30oC). This produced a dark and sticky solid residue which was kept in the fridge for further analysis. 
2.3 Proximate Composition
Proximate composition of the samples which include moisture, crude protein, crude fat, crude fibre, and ash was determined using AOAC methods (AOAC, 2006).
2.4 Mineral Analysis
Mineral composition of sample was determined by Atomic Absorption Spectrophotometry (Agilent FS240AA) (Felagha et al., 2020). Five grams (5 g) of the dried ground sample was weighed into a digestion flask to which 20 ml of an acid mixture (comprising of 80 ml perchloric acid, 20 mL conc. H2SO4 and 650 mL conc. HNO3) was introduced. Digestion of this mixture was conducted until a clear digest was obtained. The clear digest was subsequently transferred into a 250 mL volumetric flask followed by dilution with water up to the mark. The digested and diluted sample was mixed properly by shaking vigorously. A measured volume of 100 mL of digested sample was then transferred into a 250 mL beaker followed by addition of 5 mL of conc. HNO3 acid. This mixture was then boiled until its volume reduced to 18 mL. During the boiling, conc. HNO3 acid at a rate of 5 mL continuously until complete dissolution of the residue. The mixture was allowed to cool, filtered and transferred into a measuring cylinder and made up to the 100 mL using distilled water (metal free distilled water was specifically used). Heavy metals concentrations were determined by aspirating the burner system of the AAS machine and the concentration of each metal was recorded from the AAS readout. 
2.5 Vitamins Composition
The vitamins composition of the sample in this study was determined by methods as described by Okwakpam et al. (2023). 
3. RESULTS AND DISCUSSION 
3.1 Proximate Composition
The proximate composition of medicinal plants is crucial for understanding and harnessing their nutritional potential (Oluwayomi et al., 2020). The proximate composition of T. cordifolia leaf sample is given in Table 1.  The proximate analysis of T. cordifolia leaves (dry weight) revealed the following composition: ash 5.51 ± 0.72%, moisture content 10.55 ± 1.35%, crude lipid 8.81 ± 1.23%, crude fibre 5.48 ± 0.97%, and crude protein 11.01 ± 0.89%. The results revealed the presence of proximate composition in considerable amounts. 
Carbohydrates were the most abundant component in the leaves, constituting 58.63% of the proximate composition, indicating that they are a rich source of readily available energy (Rahman et al., 2021). The high carbohydrate content (49.14%) proves T. cordifolia potential energy source, surpassing values reported for Moringa oleifera (46.5%), Artocarpus heterophyllus (49.138%) and Vernonia amygdalina Del (40.47 ± 0.07%) (Okunlola et al., 2019; Khalid et al., 2023; Masitlha et al., 2024; Nwako et al., 2025;) but lower than Occimum gratissimum L (66.34 ± 0.27 %) (Okunlola et al., 2019), Ficus capensis (73.77 ± 0.002%) (Achi et al., 2017). Carbohydrate deficiency can lead to the depletion of body tissues, while adequate intake is essential for the optimal functioning of the brain, heart, nervous, digestive, and immune systems (Effiom et al., 2016). The leaves constitute an important supplementary source of carbohydrates for both humans and livestock. Therefore, the high energy content of T. cordifolia leaves may contribute significantly to meeting daily caloric requirements.
The crude protein content of the leaves was 11.01 ± 0.89%, indicating a moderate protein contribution. Proteins are essential nutrients that support numerous physiological functions, including growth and tissue repair, maintenance of fluid balance, synthesis of hormones and enzymes, and the strengthening of immune defense mechanisms (Emebu & Anyika, 2011).
Crude fibre was moderately present in the leaves, accounting for 5.48% of the proximate composition. The crude fiber content of this plant may enhance the absorption of trace elements in the gastrointestinal tract and, consequently, promote increased intestinal motility and bowel movement (Abolaji et al., 2007). Dietary fibres from plants are known to aid in the management of obesity, diabetes, cancer, gastrointestinal disorders and assists in lipid metabolism (Anderson et al., 2009). They also promote regular bowel movements and help alleviate constipation, thereby supporting overall digestive health (Oluwayomi et al., 2020). Dietary fibre plays a key role in preventing coronary heart disease, hypertension, constipation, and diabetes (Ajayi & Ojelere, 2013). Although crude fibre contributes little direct nutritional value, adequate intake is linked to numerous health benefits, including reduction of serum cholesterol levels, improved absorption of trace elements in the gastrointestinal tract, and decreased risk of several health conditions such as coronary heart disease, diabetes, hypertension, constipation, and cancers of the colon and breast (Nwako et al., 2025). Crude lipid content was observed to be 8.81 ± 1.23%, which, although not high, is notable for a leaf material. Lipids in leafy plants are often associated with bioactive compounds and membrane components and may aid in the bioavailability of fat-soluble phytochemicals, including carotenoids and vitamins. The moisture content (10.55 ± 1.35%) suggests good stability after drying, reducing the risk of microbial spoilage and enhancing shelf life. The value obtained in this study was lower than the 15.8% reported for Triumfetta rhomboidea leaves by Akinsola & Oluwafem, (2023).       Moisture content is among the most vital factors considered in food processing, preservation and storage (Onwuka, 2005). The ash content (5.51%) represents the total mineral load of the leaves, indicating the presence of appreciable amounts of nutritionally important macro- and micro-minerals. The observed value aligns closely with previous reports, including 7.4 ± 0.31% in Moringa oleifera leaves as reported by Masitlha et al. (2024) and 5.05% in Polyalthia longifolia leaves documented by Ojewuyi et al. (2014) but lower than that of Triumfetta rhomboidea leaves, which recorded 16.2 ± 0.0% (Akinsola & Oluwafemi, 2023). Ash determination is commonly used as an approximate indicator of the total mineral element content (Alaekwe & Mojekwu, 2013). Thus, T. cordifolia leaves may serve as a potential source of mineral supplementation. The moderate ash level further confirms the substantial mineral matter present in the plant. The crude protein content (11.01 ± 0.89%) is moderate and highlights the potential of T. cordifolia leaves as a supplementary plant protein source.
The proximate composition demonstrates that T. cordifolia leaves possess substantial nutritional and biochemical constituents that likely enhance their pharmacological activities. The balanced combination of protein, lipid, fibre, and mineral content reinforces the plant’s value in traditional medicine and suggests its promise as a functional ingredient in nutraceutical formulations.
Table 1: Proximate composition of Triumfetta cordifolia leaves (dry weight) 
	Component
	Percentage composition (%)

	Ash
	5.51±0.72

	Moisture content
	10.55±1.35

	Crude Lipid
	8.81±1.23

	Crude Fibre
	5.48±0.97

	Crude Protein
	11.01±0.89

	Carbohydrate 
	58.63±4.72


Values are presented as mean ± standard deviation (n=3)
3.2 Mineral Composition
The mineral content of Triumfetta cordifolia leaves was analyzed to evaluate their potential nutritional significance. Results are presented in Table 2. The leaves contained appreciable amounts of both macro- and microminerals. Among the macrominerals, potassium (K) was the most abundant (48.42 ± 0.62 mg/100 g), followed by calcium (Ca) (15.15 ± 0.27 mg/100 g) and magnesium (Mg) (5.02 ± 0.10 mg/100 g). Other macrominerals detected in smaller concentrations included phosphorus (P) (2.91 ± 0.08 mg/100 g), chlorine (Cl) (3.46 ± 0.09 mg/100 g), sodium (Na) (0.35 ± 0.01 mg/100 g), and sulphur (S) (0.33 ± 0.01 mg/100 g). Among the macrominerals, potassium (K) was the most abundant (48.42 mg/100 g). Potassium is a major intracellular electrolyte required for nerve impulse transmission, fluid balance, and muscle function. Diets rich in potassium have been associated with reduced blood pressure and lower cardiovascular risk (Rodríguez-Casado, 2016). The high potassium content therefore suggests that T. cordifolia leaves may contribute to maintaining proper electrolyte balance when consumed. Calcium (Ca) was also present at appreciable levels (15.15 mg/100 g). Calcium helps in the formation of bones and teeth as well as in the regulation of nerve and muscle cells (Chavan et al., 2014). It also helps in the activation of a large number of enzymes.  The presence of Ca in T. cordifolia implies potential usefulness in diets aimed at supporting bone health. Magnesium was 5.02±0.10 mg/100 g. Magnesium is known to constitute the core of the chlorophyll molecule and is crucial in human health, where it contributes to the prevention of ischemic heart disease and regulates calcium utilization in bone formation (Akubugwo et al., 2007). In humans, magnesium is essential in the plasma and extracellular fluid, where it contributes to maintaining osmotic balance (Christian et al., 2020). Adequate magnesium intake has also been associated with reduced risk of certain cardiovascular disorders and improved regulation of blood pressure. The presence of calcium and magnesium in T. cordifolia suggests that its consumption may provide a valuable dietary source of essential minerals. However, the magnesium content observed in this study was below the recommended dietary allowance of 400 mg day⁻¹ for men aged 19–30 years and 310 mg day⁻¹ for women aged 19–39 years (Okunlola et al., 2019).
Sodium (Na) content (0.35 mg/100 g) was comparatively low, which is nutritionally beneficial because excessive sodium intake is associated with hypertension and cardiovascular disorders (He et al., 2020). A low Na/K ratio is considered desirable for maintaining cardiovascular health, and the composition of T. cordifolia reflects such a balance. Phosphorus (P), measured at 2.91 mg/100 g, is needed for ATP production, bone mineralization, and nucleic acid synthesis (Gibson, 2005).  Sulphur (S) and chlorine (Cl) were present at 0.33 mg/100 g and 3.46 mg/100 g, respectively. Sulphur is critical for amino acids (methionine, cysteine) and numerous metabolic pathways, while chlorine plays roles in osmotic balance and gastric acid formation (Soetan et al., 2010).
Table 2: Minerals Composition of T. cordifolia leaves
	Minerals
	Concentration (mg/100g)

	Macro minerals

	Calcium (Ca) 
	15.15±0.27

	Magnesium (Mg) 
	5.02±0.10

	Sodium (Na) 
	0.35±0.01

	Potassium (K) 
	48.42±0.62

	Phosphorus (P) 
	2.91±0.08

	Sulphur (S) 
	0.33±0.01

	Chlorine (Cl) 
	3.46±0.09

	Micro minerals

	Iron (Fe) 
	5.75 ±0.15

	Zinc (Zn) 
	7.03±0.16

	Boron (B)
	0.05±0.00


Values are presented as mean ± standard deviation (n=2)
Among the microminerals, zinc (Zn) was the most abundant (7.03 mg/100 g). Zinc is an essential element in the nutrition of man where it functions as an integral part of numerous enzymes or as a stabilizer of molecular structure of sub-cellular constituents and membrane (Soetan et al., 2010). Zinc participates in the synthesis and degradation of carbohydrates, lipids, protein and nucleic acids and has shown to play an essential role in polynucleotide transcription and translation and thus in the process of genetic expression (Soetan et al., 2010). Zinc is involved in normal function of immune system (Igbinosa et al, 2013). Iron (Fe) was present at 5.75 mg/100 g. Iron supports hemoglobin formation, oxygen transport, and cellular energy metabolism. Plant sources of iron are particularly relevant in preventing iron-deficiency anemia, especially in communities with limited access to animal-based sources (Abbaspour et al., 2014). Iron is an essential trace element for haemoglobin formation, normal functioning of the central nervous system and oxidation of carbohydrates, protein and fats (Effiom et al., 2016).
The mineral composition indicates that T. cordifolia leaves contain nutritionally significant elements, particularly potassium, calcium, zinc, and iron. Their presence enhances the potential of the plant as a supplementary dietary resource with possible health benefits, especially in regions where micronutrient deficiencies are common.
3.3 Vitamin Composition
[bookmark: _Hlk216967921]The vitamin content of the leaves of T. cordifolia is presented in Table 3. The results indicate a notable presence of Vitamin C (4.17±0.00 mg/100g), while the B-vitamins, along with Vitamin A (0.05±0.00 mg/100g), Vitamin D (0.12±0.00 mg/100g), and Vitamin K (0.06±0.01 mg/100g), occur in moderate concentrations. As a result of the presence of Vitamin C in the extract as shown in Table 3, it can be used for the treatment of common cold and other diseases like prostate cancer (Onyesife et al., 2014). Vitamin C (Ascorbic acid) is essential for the development and maintenance of healthy teeth, gums, and bones, and supports optimal adrenal and thyroid gland function. It also acts as a potent antioxidant and general detoxifying agent (Akubugwo et al., 2007).
The analysis also revealed that T. cordifolia leaves contain several B-complex vitamins, which are essential for metabolic pathways, energy production, nervous system activity, and cellular growth. Vitamins B1, B2, B3, B5, B6, B7, B9, and B12 were all detected in varying concentrations. The B-complex group is well represented, with vitamin B3 (0.94 mg/100 g), B2 (0.72 mg/100 g), and B1 (0.49 mg/100 g) occurring in relatively higher amounts compared to the other B-vitamins. The leaves also contain moderate levels of folic acid (0.15 mg/100 g), pantothenic acid (0.13 mg/100 g), biotin (0.06 mg/100 g), and pyridoxine (0.09 mg/100 g). B-vitamins typically serve as cofactors in enzymatic reactions responsible for carbohydrate, lipid, and protein metabolism. The presence of a broad spectrum of B-vitamins indicates that the plant could play an important role in supporting neurological, digestive, reproductive, and haematological functions. 
Vitamin B2 (Riboflavin) supports energy release from food and contributes to the integrity of the eyes, skin, nails, and hair. Vitamin B6 (Pyridoxine) plays an important role in the metabolism of proteins and fatty acids, as well as in the production of hematopoietic cells (Alum et al., 2023). Vitamin B6 (Pyridoxine) is required for red blood cell formation and supports metabolic processes, reproductive health, and normal pregnancy. Folic acid (vitamin B9) is vital for DNA metabolism and repair. Deficiency of this nutrient is frequently observed in pregnant women, the elderly, and malnourished children. Vitamin C possesses an antioxidant property and required for maintenance of normal connective tissues, wound healing and also facilitates the absorption of dietary iron from the intestine (Achi et al. 2017). 
Overall, the vitamin profile of T. cordifolia leaves demonstrates that the plant is a valuable source of several essential vitamins, particularly B-complex vitamins and vitamin C. This diverse vitamin composition supports the nutritional significance of the leaves and provides a scientific basis for their traditional dietary and medicinal utilization.
Table 3: Vitamin composition of Triumfetta cordifolia leaves
	Vitamin
	Concentration

	Vitamin B1 (Thiamine)
	0.49±0.01 mg/100g

	Vitamin B2 (Riboflavin)
	0.72±0.00 mg/100g

	Vitamin B3 (Niacin)
	0.94±0.00 mg/100g

	Vitamin B5  
	0.13±0.02 mg/100g

	Vitamin B6 (Pyridoxine)
	0.09±0.01 mg/100g

	Vitamin B7 (biotin)
	0.06±0.01 mg/100g

	Vitamin B9 (folic acid)
	0.15±0.01 mg/100g

	Vitamin B12 (cobalamin)
	0.007±0.00 mg/100g

	Vitamin C (Ascorbic acid)
	4.17±0.00 mg/100g

	Vitamin A (β-Carotene)
	0.05±0.00 mg/100g

	Vitamin D 
	0.12±0.00 mg/100g

	Vitamin K 
	0.06±0.01 mg/100g


Values are presented as mean ± standard deviation (n=2)
4. CONCLUSION 
[bookmark: _Hlk204003461]According to the obtained results, Triumfetta cordifolia leaves possess considerable nutritional value, characterized by high carbohydrate content and moderate levels of protein, lipid, and dietary fibre. The leaves are rich in essential minerals, particularly potassium, calcium, magnesium, iron, and zinc. A broad spectrum of vitamins, including vitamin C and several B-complex vitamins, was also detected. These findings support the nutritional relevance of the plant and validate its traditional use. The results provide baseline data for future nutritional, functional food, and phytomedicinal research.
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