




Nutritional and Bioactive composition of  ethanol seed extract of Dennettia tripetala 



ABSTRACT

Background and Aims: The seeds of Dennettia tripetala are traditionally consumed for their peppery and spicy taste, to reduce excess saliva, as well as for treating catarrh, cough, fever and rheumatism. This study was aimed at evaluating the nutritional and phytochemical composition of the seeds of Dennettia tripetala. 
[bookmark: _GoBack]Methodology: Cold extraction method was used to prepare ethanol extract from dried seeds of Dennettia tripetala. The nutritional composition of Dennettia tripetala seed was evaluated by carrying out proximate analysis on the seed powder using the methods adopted by the Association of Official Analytical Chemists (AOAC). Quantitative phytochemical analysis on the extract was done via spectrophotometric and gravimetric quantification of alkaloids, flavonoids, saponins, cardiac glucosides, phenols, steroids and tannins.
Results: Proximate analysis showed that the ethanol seed extract of D. tripetala contains 58g/100g of carbohydrate, 16.2g/100g of fiber, 12.2g/100g of protein, 5.4g/100g of moisture, 4.2g/100g of fat and ash content of 4g/100g. The most abundant phytochemical present in the ethanol seed extract of D. tripetala was steroid (67.16mg/g). This was followed by saponin (36.06mg/g), flavonoid (24.13mg/g), phenol (16.07 mg/g), alkaloids (12.21mg/g) and tannin (10.22mg/g). Cardiac glycoside (6.11mg/g) was the least abundant phytochemical. 
Conclusion: The results of this study reveal that the seed of D. tripetela is a good source of nutrients such as carbohydrates and fibre, as well as phytochemicals which have medicinal properties. These findings support the potential use of D. tripetala seeds as a nutritionally valuable and pharmacologically relevant plant resource.
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1. INTRODUCTION 

The phrase, “let thy food be thy medicine”, made by Hippocrates, who was known as the father of medicine, laid emphasis on the connection which exist between health and nutrition (Tandon and Moss, 2023; Rawal et al., 2024). The phrase also brought to focus the role of nutrition in the promotion and maintenance of health (Calata, 2022; Mayes and Meloni, 2024). It has been pointed out by several researchers that food not only play a role in nourishing the body but also plays a major role in the prevention and treatment of diseases (Singh et al., 2024; Varrassi et al., 2024). Over time science has shown that balanced diets have been implicated in both therapeutic and preventive medicine (Awuchi et al., 2020; Manna et al., 2022). 

A balanced diet has to contain macronutrients, including carbohydrate, proteins and fats, as well as micronutrients, including vitamins and minerals in accordance with the Recommended Dietary Allowances (RDA) (Ofoedu et al., 2021; Matthewman and Costa-Pinto, 2023). The ability to provide the body with these macro and micronutrients reduces the incidence of disease, as it supports the ability of the immune system to function properly, make energy available, facilitates growth and enhances the ability of organs to function properly, promoting the overall well-being of the body (Savarino et al., 2021; Arif et al., 2024). Apart from this disease preventive ability of food, certain components of food have been shown to aid the healing process of the body, leading to recovery from diseases, as well as having a role in cognition, emotional well-being and mental health (Gheonea et al., 2023).

Plants have been used for centuries as one of the main sources of nutrition for man and animals (Giannenas et al., 2020; Alt et al., 2022). This has created a need for the evaluation of the nutritional composition of plants to ascertain their nutritional status and their ability to contribute to the Recommended Dietary Allowances (RDA). Plants have been used traditionally for the prevention and treatment of diseases (Rizvi et al., 2022; Chaughule and Barve, 2024). Phytochemicals present in plants have been linked to the ability of plants to possess preventive and therapeutic properties (Nwozo et al., 2023; Dobe, 2024). Phytochemicals such as flavonoids are known for antioxidant activity and their ability to modulate signaling pathways; alkaloids stimulate the central nervous system; and tannins are antioxidant, anti-inflammatory and have beneficial effect against depression (Luduvico et al., 2020; Almatroodi et al., 2021; Zhang et al., 2023; Proença et al., 2023; Alum and Ugwu 2023; Luduvico et al., 2025). This has created the need for evaluation of plants to find out the phytochemicals present in them.

Dennettia tripetala is a tree of about three meters tall, with abundant fruits and simple leaves, which is commonly found in the Southern part of Nigeria (Odia and Irabor, 2020). In Nigeria, the Yorubas call it “ata igbere”, the Urhobos “imako”, the Igbos “Nmimi”, and the Edos “ako” (Odia and Irabor, 2020). It is popularly known as “pepper fruit” because its fruits, roots and leaves possess a strong peppery, spicy taste (Muhammed et al., 2021). The fruit consist of two parts, a fleshy pulp and a seed. The whole fruits are consumed as snacks (Muhammed et al., 2021). The seeds are used traditionally in the treatment of catarrh, cough, fever and rheumatism, as well as to reduce the secretion of excess saliva, stop nausea and enhance appetite (Muhammed et al., 2021). It is also believed to aid uterine contraction, hence it is given to women after childbirth (Muhammed et al., 2021). Research has identified the seeds to possess anti-diabetic (Imo et al., 2023; Alaebo et al., 2024), antimicrobial (Nwanze et al., 2021), anticancer (Ugheighele et al., 2022), anti-inflammatory (Omage et al., 2021), and antioxidant properties (Omage et al., 2021; Ugheighele et al., 2022).

Several research has been done to evaluate the nutritional and phytochemical composition of the whole fruit as well as the fleshy pulp. The studies of Akpakpan et al. (2019) and Adebiyi et al. (2020) analysed the nutritional composition of the whole fruit (pulp and seeds) of D. tripetala.  While Jegede et al. (2025) evaluated the nutritional and qualitative phytochemical composition of the whole fruit (pulp and seeds) of D. tripetala. Few research like that of Odia and Irabor (2020) which evaluated the qualitative phytochemical composition of ethanol seed extract has focused solely on the seeds. Hence this research evaluates the nutritional and quantitative phytochemical composition of the seeds of ripe D. tripetala.

2. material and methods

2.1 Collection and preparation of plant material 

The fresh fruits of D. tripetala were collected from Ozoro in Delta State, Nigeria. The plant was authenticated at Delta State University, Abraka, Delta State, and a sample kept in the herbarium. Fresh fruits of D. tripetala were dissected to separate the fleshy pulp from the seed. The seed were air-dried, milled into powdered form and stored in air-tight containers. 


2.2 Proximate analysis of D. tripetala seeds

Proximate analysis was done using the AOAC (2010) method for examining the carbohydrates, protein, moisture, lipid, fibre and ash content of D. tripetala seed powder. All analysis was done in triplicates. 


 2.3. Preparation of seed extract of D. tripetala

Ethanol extract of D. tripetala seeds was prepared via maceration method where the seed powder was soaked in 70% ethanol at room temperature and agitated for 72 hours. The mixture was filtered after 72 hours with Whatman filter paper grade 41, concentrated using a rotary evaporator and the paste stored in airtight containers in the refrigerator.
 

2.4. Quantitative phytochemical seed extract of D. tripetala 


2.4.1. Quantitative evaluation of Alkaloids 

The gravimetric procedure was used as described by Abubakar et al. (2020). 2.5g of D. tripetala seed extract and 200ml of 10% acetic acid in ethanol was put in a 250ml beaker, left to stand for 4 hours, filtered and concentrated at 60°C in a water bath to one-quarter of its original volume. Concentrated ammonium hydroxide was added in drops to the mixture until precipitation was complete. The mixture was allowed to settle, the precipitates were collected, and washed with dilute ammonium hydroxide. The residue, which is the alkaloid was dried and weighed.  


2.4.2. Quantitative evaluation of Flavonoid

Flavonoid determination was done using the gravimetric procedure described by Abubakar et al. (2020). 2.5 g of D. tripetala seed extract was extracted repeatedly at room temperature with 50 ml of 80% aqueous methanol. The mixture was filtered through Whatman filter paper No 42 (125 mm). The filtrate was transferred into a crucible and evaporated with a water bath to dryness and weighed until a constant weight was obtained. 
% Yield of flavonoid =	Weight of flavonoid ×100.
Weight of sample


2.4.3. Quantitative evaluation of Saponin

Saponin determination was done using the gravimetric procedure as described by Abubakar et al. (2020). 5 g of D. tripetala seed extract was dispersed in 100 ml of 20% ethanol, heated over a water bath at about 55 ºC for 4 h with continuous stirring and filtered. Re-extraction was done on the residue with another 100 ml of 20% ethanol. The extract was then reduced to 40 ml over water bath at about 90ºC. 20 ml of diethyl ether was added to the concentrate in a separating funnel and shaken vigorously. The ether layer was discarded, while the aqueous layer was recovered. This process was repeated. 60ml of n-butanol was added to the purified aqueous layer in the separator funnel, shaken and the combined n-butanol extracts are washed with 10ml of 5% aqueous sodium chloride (NaCl) twice. The remaining solution was heated in a water bath and oven dried to obtain a constant weight

% Yield of saponin =	Weight of saponin ×100.
Weight of sample 



2.4.4. Quantitative evaluation of Cardiac glycoside

Total cardiac glycoside content was evaluated as described by Abubakar et al. (2020). 10% of D. tripetala seed extract, were mixed with 10 ml of freshly prepared Baljet's reagent (5 ml of 10% NaOH + 95 ml of 1% picric acid) and allowed stand for 1 hour. The mixture was diluted with 20 ml of distilled water and absorbance was measured at 495 nm.


2.4.5. Quantitative evaluation of Phenols

Total phenolic content of the ethanol seed extract of D. tripetala was determined using the Folin–Ciocalteu method. 0.1 ml of the seed extract was mixed with 1 mL of 10-fold diluted  Folin–Ciocalteu reagent for 3 min. 2 mL of 20% (w/v) sodium carbonate was added to the mixture, mixed and allowed to stand for 60 min in the dark. The volume of the final mixture was made up to 10 ml with distilled water and absorbance was measured at 650 nm. Total phenolic content was extrapolated from the calibration curve, and expressed as mg of gallic acid equivalent per g dry weight.


2.4.6. Quantitative evaluation of Steroids

A Ferric-Ferrous Complex method for total steroid assay as described by Sagi et al. (2022) was used to determine the content of steroids present in the seeds of D. tripetala. 1 ml of seed extract of D. tripetala was added to 2 mL of 0.5% iron(III) chloride and 2 mL of 4N sulfuric acid. 0.5 mL of potassium hexacyanoferrate (III) (0.5% w/v) was added to the mixture and heated at 70oC in a water bath for 30 minutes with occasional agitation. The mixture was diluted with 10 ml of distilled water and absorbance was measured at 780 nm against the reagent blank. A standard calibration curve was used to extrapolate steroid concentration based on the absorbance obtained.
 

2.4.7. Quantitative evaluation of Total Tannin

Total tannin content was determined using the titrimetric method according to the Ayurvedic Pharmacopoeia of India (API) as described by Sharma et al. (2021). 2 g of the seed extract was defatted with 25 ml of petroleum ether for 12 h, boiled with 300 ml of distilled water for 2 h, cooled, diluted up to 500 ml and filtered. To 25 ml of the infusion, 20 ml Indigo solution and 750 ml distilled water was added and titrated with 0.1N potassium permanganate solution. A blank was tritrated with 20 ml Indigo solution and 750 ml double distilled water. The difference  between the two titration was calculated in ml and each ml of 0.1N potassium permanganate solution was equivalent to 0.004157 g of total tannins.


2.5. Statistical analysis 

All analysis was done in triplicates and data was expressed as mean ± standard deviation (SD).


3. results and discussion

3.1. Nutritional composition of D. tripetala

The Recommended Dietary Allowances (RDA) refer to the recommended daily levels of nutrients to meet the needs of nearly all healthy individuals in a particular age and gender group (Agrawal et al., 2020). Today, individuals seek to meet the RDA of different nutrients in a bid to stay healthy. The nutritional composition of D. tripetala is presented in table 1 below. 

Table 1. Proximate analysis of D. tripetala seeds
	Parameter
	Unit
	D. tripetala seeds extract

	Carbohydrate 
	%
	58.0 ± 0.025

	Crude fiber
	%
	16.2 ± 0.047

	Crude protein
	%
	12.2 ± 0.011

	Moisture
	%
	5.4 ± 0.018

	Crude fat
	%
	4.2 ± 0.070

	Ash
	%
	4.0 ± 0.031



Proximate analysis of the seeds of D. tripetala reveals that the seeds are made up of 58.0 ± 0.025% carbohydrate, 16.2 ± 0.047% fiber, 12.2 ± 0.011% protein, 5.4 ± 0.018% moisture, 4.2 ± 0.070% fat and 4.0 ± 0.031% ash (Table 1). Carbohydrate is the main source of energy for man and individuals above the age of one require over 130g of carbohydrate per day (Banner et al., 2024). The seed of D. tripetala contains 58g of carbohydrate in every 100g, making it a rich source of carbohydrate, and thus, it can be used to meet up with the RDA of carbohydrate. WHO in collaboration with FAO recommended a daily fibre intake of 25g for adults (Ioniță-Mîndrican et al., 2022). The seeds of D. tripetala provides 16g of fibre per 100g of extract, which is more than half of the recommended daily amount of fibre. This makes the seeds of D. tripetala a good source of dietary fibre. The protein content of D. tripetala seeds was lower when compared with the protein content of watermelon seed (15.23g/100g) but when compared with the seeds of dates (6.14g/100g), D. tripetala seeds had a higher protein content (Alem et al., 2017; Musa et al., 2022). The seeds of D. tripetala had a moisture content of 5.4%, which is considered as low when compared with the moisture content of other seeds, like the seeds of date and watermelon. Low moisture content has been associated with low risk of spoilage and a long shelf life (Sridhar et al., 2021). This implies that the seed of D. tripetala can be stored over a long period of time with low risk of spoilage. The crude fat content of the seeds of D. tripetala was 4.2g/100g which is low when compared with the crude fat content of pumpkin seed (42.74g/100g), watermelon seed (31.84g/100g) and date seeds (6.72g/100g) (Alem et al., 2017; Musa et al., 2022; Polyzos et al., 2024). The ash content measures the total mineral content of food component (Md Noh et al., 2020). The ash content of D. tripetala seeds was 4g/100g which is higher than what was obtained in other seeds including watermelon seed (2.86g/100g) and date seeds (1.30g/100g) but in accordance with what was obtainable in seeds such as pumpkin seed (3.82g/100g) (Alem et al., 2017; Musa et al., 2022; Polyzos et al., 2024).


3.2. Phytochemical composition of the seeds of D. tripetala

D. tripetala seeds consist of 12.21mg/g of alkaloids, 24.13mg/g of flavonoid, 36.06mg/g of saponin, 6.11mg/g of cardiac glycoside, 16.07 mg/g of phenol, 67.16mg/g of steroid and 10.22mg/g of tannin (Table 2). This is in accordance with the findings of Odia and Irabor (2020) which identified the presence of alkaloids, flavonoid, saponin, cardiac glycoside, phenol, steroid and tannin in the seed of D. tripetala.

Table 2. Phytochemical composition of D. tripetala seeds 
	Phytochemical 
	Quantity (mg/g of extract)

	Alkaloid 
	12.21 ± 0.213

	Flavonoid 
	24.13 ± 0.106

	Saponin 
	36.06 ± 0.007

	Cardiac glycoside 
	6.11 ± 0.621

	Phenol 
	16.07 ± 0.600

	Steroid 
	67.16 ± 0.300

	Tannin 
	10.22 ± 0.112




The most abundant phytochemical in the seeds of D. tripetala was steroids. Steroids are generally a class of compounds which consist of cyclopentane polyhydrophenanthrene as its basic backbone structure. Steroids possess the ability to cross the barrier between the blood and the brain to exert an anti-inflammatory effect on the central and peripheral nervous system (Yalcinkaya et al., 2023). Steroids have also been known to exert anticancer properties due to its ability to induce apoptosis by varying intercellular levels of calcium, sodium, potassium and hydrogen ions as well as inhibiting the glycolytic and NF-κB pathway (Ugheighele et al., 2022). The seed of D. tripetala was also rich in saponins, which is the second most abundant phytochemical present. Saponins are glycosides which consist of a carbohydrate and a non-carbohydrate part (Kareem et al., 2022). They have been identified to have hypoglycaemic effect via their ability to inhibit the transfer of glucose to the small intestine and the transport of glucose across the border brushes present in the small intestine (Srinuanchai et al., 2021). Flavonoid are the third most abundant phytochemicals in the seeds of D. tripetala. Flavonoid possess antioxidant, anti-inflammatory and anticancer activities (Seth et al., 2021). Several research has revealed the ability of flavonoid to inhibit human aromatase, identifying its role in the treatment of breast cancer (Seth et al., 2021; Shah et al., 2022; Seo et al., 2024).   

Phenols are next to flavonoid in the order of abundance. Phenols have antioxidant property and has been revealed to inhibit lipid peroxidation in humans (Hu et al., 2021). They have anti-inflammatory, anti-viral, and anti-tumor properties; and have been implicated in the treatment of diseases such as diabetes and cardiovascular diseases (Hu et al., 2022). The ethanol seed extract of D. tripetala also contains some amount of alkaloids, tannin and cardiac glycoside. Alkaloids are a group of organic compounds which occurs naturally with nitrogen atoms in their structure (Bhambhani, et al., 2021). They are alkali in nature and possess analgesic, antimicrobial and stimulant properties (Bhambhani, et al., 2021). Tannins  have anti-inflammatory and antioxidant properties, with the ability to reduce the risk of cancer, cardiovascular diseases and diabetes (Cosme et al., 2025). Cardiac glycoside, which is the least abundant in D. tripetala seeds, are known for their ability to act as cardiotonic agent by inhibiting Na+/K+-ATPase pump activity and modulating heart muscle contractility (Ponce et al., 2025). Cardiac glycosides also have anti-proliferative ability, making it an anticancer agent, and immunomodulatory effects, making it important in the treatment of inflammatory and autoimmune diseases (Škubník et al., 2021).


4. Conclusion 
The seed of D. tripetala can be consumed by humans to enable them meet their recommended Dietary Allowances for nutrients such as carbohydrates and fibre. The anti-diabetic, antimicrobial, anticancer, anti-inflammatory, and antioxidant properties of D. tripetala may be due to the presence of phytochemicals such as steroids, saponin, flavonoid, phenol, alkaloids, tannin and cardiac glycoside.  However, these phytochemicals should be isolated and evaluated to identify the phytochemicals responsible for their abilities.
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