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Evaluation of the Nutritional and Bioactive Components in Dialium guineense Ethanol Seed Extract



ABSTRACT

Background: The seeds of Dialium guineense are usually discarded after consuming the fruits and are understudied. However, plant seeds are a great source of nutrients and bioactive compounds with great health benefits. 

Aim: This study examines nutrient and bioactive compounds present in the seeds of D. guineense.
Place and Duration of Study: This research was done in the biochemistry department of Southern Delta University, Ozoro, Delta State, Nigeria, between April and September, 2025.
[bookmark: _4px5gqrn631z]Methodology: Ethanol seed extract of D. guineense was prepared with air-dried seed using the cold extraction method. Nutrient content was evaluated with proximate analysis of D. guineense seed powder using AOAC (Association of Official Analytical Chemists) approved methods. Bioactive components in D. guineense seed extract were evaluated with standard procedures for phytochemical detection.  
 Results: The seed of D. guineense is composed of 62.88% carbohydrate, 18.40% protein, 13.30% moisture, 2.6% crude fat, 2.1% ash, and 0.72% crude fibre. Bioactive compounds detected in the seeds of D. guineense include Phenol, Saponins, Tannin, Alkaloids, Flavonoid, reducing sugar, Cardiac glycosides, and sterols. Anthroquinone glycoside and Anthocyanins were not detected.  
Conclusion: The seeds of D. guineense are rich in nutrients, which can be used to nourish the human system. It also contains bioactive compounds, which have health benefits and should be incorporated into the human diet rather than thrown away as waste. 
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1. INTRODUCTION

Metabolic syndrome, which is a cluster of metabolic abnormalities such as insulin resistance, obesity, hypercholesterolemia, hypertriglyceridemia, low concentrations of high-density lipoprotein (HDL)-cholesterol and hypertension, is considered as the leading risk factor for the incidence of cardiovascular diseases and diabetes in this century (Dommermuth and Ewing, 2018; Wang et al., 2020). A healthy lifestyle has been recommended as a way to reduce the incidence of metabolic syndrome (Nilsson et al., 2019; Castro-Barquero et al., 2020). The consumption of diets rich in the nutrients required by the body in the appropriate amount is part of a healthy lifestyle (Cena and Calder,2020; Rasmussen et al., 2020). The demand for nutritional food to meet the recommended daily allowance (RDA) for both macro and micro nutrients is on the increase due to the desire for a healthy lifestyle (Raza et al., 2026). Diets which are rich in unsaturated fat, fibre, and complex carbohydrates with low cholesterol, sodium and unsaturated fat is the first step for stopping the development of metabolic disorders such as diabetes, atherosclerosis, and other cardiovascular diseases from metabolic syndromes (Awuchi et al., 2020; Angelico et al., 2023). 

Plants are a rich source of complex carbohydrates such as starch and fibre (Li et al., 2020; Wang and Guo, 2020). Over the years, plant seeds have been identified as a fundamental unit which contains nutrients that form building blocks on which plant life is based (Cervera-Mata et al., 2022). In plants, energy is stored as starch in the seed. Plant seeds are rich in macronutrients, including carbohydrates, lipids and protein and micronutrients such as vitamins (Li et al., 2021; Cervera-Mata et al., 2022). The best plant-based minerals, vitamins, oil, protein and fiber are obtained from the seeds of plants (Langyan et al., 2022). Cereals, including corn, barley, wheat, oats, millets, rye, and sorghum, have been identified as the seeds with the highest amount of carbohydrates and are consumed as a source of carbohydrate and fiber (das Graças Costa et al., 2023). According to Esfandi et al. (2019) and Pal and Molnár (2021), not only do cereals play a role in enabling humans meet up with the RDA for carbohydrate, high quality cereals which are rich in antioxidants, fibre, proteins and vitamin B, such as wheat, rye, oat and barley are beneficial in the treatment of hypercholesterolemia, type 2 diabetes and obesity. Legumes, on the other hand, are seeds which have been identified as one of the richest sources of amino acids and proteins (Punia et al., 2020). According to Punia et al. (2020), legumes also contain bioactive peptides, essential proteins which have functional properties. Legumes possess a carbohydrate fraction that consists of starch, identified to be slow digesting resistant starch, and dietary fibre. This combination of resistant starch and dietary fibre impacts human health via its control role in insulin response and postprandial glucose level, improving satiety, influencing lipid metabolism and colonic health (Ghare et al., 2024). The high consumption of seeds such as pulses/ legumes, cereal grains, pseudo-cereals as well as other seeds has made seeds the number one source of dietary fiber to man (Serna Saldívar and Hernández, 2020).

In addition to the presence of essential nutrients, plant seeds contain numerous naturally occurring bioactive substances such as flavonoids, polyphenols, and phytosterols, which have various health benefits for the human system (Sławińska and Olas, 2022; Rahaman et al., 2023). The presence of phenol, steroid, flavonoid, tannin and alkaloid has been detected in seeds such as Citrullus lanatus (water melon) (Irabor et al., 2020), Moringa oleifera (Omokpariola et al., 2021), Nigella sativa (black cumin) (Shafodino et al., 2022), and Cucumis metuliferus (African horned cucumber) (Achikanu et al., 2020). According to Cervera-Mata et al. (2022) the presence of phytochemicals and fat-soluble bioactives in seeds has made them a valuable source of functional food and dietary supplements. The recognition of plant seeds as a powerhouse nutrient-dense food with health-promoting benefits has facilitated the inclusion of seeds in the daily diet as well as the need to research local seeds, especially the under-utilized ones for their nutrient composition and the bioactive compounds present in them.

Dialium guineense is a member of the Fabaceae family, which are commonly known as “velvet tamarind” or “black velvet” (Ogbuewu et al., 2023). In Nigeria, the Yorubas call it “Awin,” the Igbos call it “Icheku,” and the Hausas call it ‘’Tsamiyarkurm’’ (Ajiboye et al., 2018). The stem, bark, and leaves of D. guineense are used in traditional medicine for treating bronchitis, jaundice, stomachaches, severe cough, hemorrhoids, and diarrhoea (Bibang Bengono et al., 2021). The fruit of D. guineense is made up of a shell, pulp, and seed (Bibang Bengono et al., 2021). The pulp has a sweet-sour taste, is rich in vitamin C and is used to flavour snacks, soft drinks and beverages (Assiki et al., 2022). According to Chitra and Parthiban (2023), in India, the seeds of D. guineense are roasted, ground to powder and used as a substitute for coffee. Nagar et al. (2022) also added that in India, de-hulled seeds of D. guineense are soaked in water overnight and consumed with salt and sugar. According to Sekou Ii et al. (2025) and Bibang Bengono et al. (2021), in the Republic of Guinea, the shell and seeds are discarded into nature unexploited. In Nigeria, the stem, bark, and leaves are used to treat malaria, wounds, and diarrhea. The fruits are chewed by women to prevent genital infection and enhance lactation (Upeka et al., 2024). However, the seeds are discarded as waste (Upeka et al., 2024).

The recognition of plant seeds as a source of nutrients with health-promoting benefits has facilitated its inclusion in daily diets, as well as emphasizing the need to research local seeds, especially the under-utilised ones, for their nutrient composition and the bioactive compounds present in them. While the fruit pulp has been analysed to detect the nutritional and bioactive compounds present (Gnansounou et al., 2014; Niyi, 2015; Airaodion et al., 2021; Onah et al., 2022), the seed of D. guineense is generally considered as waste and discarded with few research work having been done on it. Studies which have been done on the seed include the study of Ajiboye et al. (2018) and Oluwole-Banjo (2019), which identified the phytochemicals present in the methanol seed extract, and the study of Utubaku et al. (2017) which evaluated the phytochemicals present in fermented and unfermented aqueous seed extract of D. guineense seeds. This study aims to evaluate the nutrient composition and bioactive compounds present in the ethanol seed extract of D. guineense.


2. METHODOLOGY

2.1. Plant material

D. Guineense fruits were purchased from the market at Ozoro, Delta State, Nigeria. The fruits were identified at Southern Delta University, Ozoro. The fruits were washed, the shells were removed and the fruit pulp was cut open to remove the seeds. The seeds were washed to remove the fruit pulp, which stuck to them. The seeds were air-dried and milled into powder with an electric blender. The powdered seed was stored in an air-tight container.


2.2. Nutritional evaluation

Nutritional evaluation of D. guineense seed powder was done using proximate analysis in accordance with the AOAC methods (AOAC, 2006). Soxhlet extraction method with petroleum ether was used to determine fat content. The micro Kjeldahl method was used for determining protein content. Moisture was quantified gravimetrically. The content of crude fiber in D. guineense seed powder was determined with the acid - base method. Ash content was obtained by the incineration of the D. guineense seed powder in a chamber furnace at 6000C. The concentration of carbohydrate in D. guineense seeds was obtained by difference. Gross energy in Kcal per 100g was obtained with the formula as used by Airaodion et al. (2021)

Energy = (% of carbohydrate x 4) + (% of crude protein x 4) + (% of crude fat x 9)


2.3. Preparation of D. guineense ethanol seed extract

50g of D. guineense seed powder was soaked in 500ml of 80% ethanol and stored at room temperature for 72hrs. The mixture was agitated daily. After 72 hours, the mixture was filtered, the extract was concentrated, lyophilised and stored in an air-tight container.


2.4. Evaluation of bioactive compounds in D. guineense ethanol seed extract

Phytochemicals present in D. guineense ethanol seed extract were detected using the methods described by Trease and Evans (1989) and Harborne (1996). Tannin was detected using the Ferric chloride test. The frothing test was used to detect the presence of saponins. Alkaloids were detected using Wangner’s, Mayer’s and Dragendorff's tests. Flavonoids were detected using the Shinoda test. Salkowski test was used to detect the presence of sterols. Anthraquinones were detected using Bontrager’s test. While the Keller-Kiliani test was used to detect the presence of cardiac glycosides
[image: IMG_258]
2.5. Statistical Analysis

Analysis was done in triplicate for proximate analysis. Statistical analysis was done with SPSS, and the results obtained from the statistical analysis was expressed as mean ± standard deviation. 


3. RESULT AND DISCUSSION


3.1.1. Nutritional composition of D. guineense seed

The percentage concentration of moisture, ash, crude fiber, crude protein, crude fat, and carbohydrate present in D. guineense seed is presented in Table 1. The seeds of D. guineense contain 344.52 Kcal/ 100g of D. guineense seed powder.

Table 1. Nutritional composition of D. guineense seed

	Parameter (%)
	Concentration

	Moisture 
	8.30 ± 0.065

	Ash 
	2.10 ± 0.011

	Crude fiber
	6.72 ± 0.001

	Crude protein
	18.40 ± 0.002

	Crude fat
	2.60 ± 0.037

	Carbohydrate
	61.88 ± 0.417

	Energy (Kcal/ 100g)
	344.52 ± 10.04


Data is presented as mean ± standard deviation

3.1.2. Bioactive compounds in D. guineense ethanol seed extract

The phytochemicals detected in D. guineense ethanol seed extract is presented in table 2. The presence of cardiac glycosides, flavonoid, tannin, saponins, alkaloids and steroids were detected but anthocyanin and anthraquinone glycoside was not detected. 

Table 2. Phytochemicals present in D. guineense ethanol seed extract

	Phytochemical
	Concentration

	Alkaloids
	+

	Saponins
	+

	Tannin
	+

	Flavonoid
	++

	Cardiac glycosides
	++

	Reducing sugar
	+++

	Anthraquinone glycoside
	-

	Anthocyanin
	-

	Sterols
	++


- = Absence; + = Mild/weak presence; ++ = Moderate presence; +++ = Strong/maximum presence 

The value of food substances is a function of the composition of nutrients in them, that is, their nutritional quality (Delgado et al., 2021). Proximate analysis is used to quantify the nutrient composition of food substances (Md Noh et al., 2020). In this study, the percentage concentration of moisture was 8.30%, which means 8.30g of water is present in 100g of D. guineense seed. This moisture content is considered as low when compared with other legumes such as cowpea (10.34%) and velvet bean (Mucuna pruriens) (10.99%) (Ezegbe et al., 2023; Khan et al., 2025). However, the moisture content of D. guineense seed was similar to the moisture content of popular legumes such as brown beans (Phaseolus vulgaris) (8.55%) and black-eyed beans (Vigna unguiculata) (8.66%), which are locally consumed in Nigeria (Okechukwu-Ezike et al., 2020). According to Odeyemi et al. (2020) and Quadri et al. (2021) when the moisture content of a food substance is low (below 15%), the food substance is less prone to microbial spoilage. This implies that D. guineense seed powder may have a stable shelf-life. Ash content gives the composition of all the inorganic substances and mineral salts, including Calcium, Sodium, Magnesium, Zinc, Potassium and Iron present in food substances (Quadri et al., 2021). The ash content of D. guineense seed (2.10%) was low when compared to the ash content of other legume seeds such as velvet bean (5.02%), black-eyed beans (3.42%) and Cowpea (5.39%) (Khan et al., 2025). Crude fiber estimates the composition of fiber in food substances, accounting mostly for cellulose and a fraction of lignin (Serna Saldívar and Hernández, 2020). The crude fiber content of D. guineense seed (6.72%), was low when compared with other locally consumed legumes like velvet bean (12.76%), black-eyed beans (15.25%) and Cowpea (16.03%) (Khan et al., 2025). On the other hand, D. guineense seeds had more crude fiber than locally consumed grains like soybeans (5.44%) and maize (5.47%) (Etiosa et al., 2017; Chauhan et al., 2020). Crude protein measures the total protein composition of the food substance (Ganogpichayagra and Suksaard, 2020). The crude protein content of D. guineense seeds (18.40%) was lower when compared with the crude protein content of soybeans (37.69%), velvet bean (22.80%), black-eyed beans (19.29%) and Cowpea (23.87%) (Khan et al., 2025). However, the crude protein content of D. guineense seeds was higher when compared with maize (7.86%). Crude fat measures the fat-soluble substances such as triglycerides, fat-soluble vitamins, phospholipids, and fatty acids in food materials (Hait et al., 2023). 2.6g of fat is present in 100g of D. guineense seed powder which is higher than the fat content of legumes such as velvet bean (1.35%), black-eyed beans (0.86%), and Cowpea (1.65%) (Khan et al., 2025). The recommended daily allowance (RDA) of carbohydrate for adults is 130g per day (Li, 2022). 61.88g of carbohydrate is present in 100g of D. guineense seed powder. This means that 100g of D. guineense seed powder can provide almost half of the RDA of carbohydrate for adults. The carbohydrate content of D. guineense seed (61.88%) was higher than the carbohydrate content of soybeans (16.31%), velvet bean (49.72%), black-eyed beans (54.51%) and Cowpea (45.53%) (Khan et al., 2025). The seed of D. guineense provides more energy (344.52 Kcal/ 100g) when compared with other legumes like velvet bean (287.36Kcal/ 100g), black-eyed beans (286.67Kcal/ 100g), and Cowpea (278.88Kcal/ 100g) (Khan et al., 2025). This may be because it contains higher amount of carbohydrate and fat when compared with other legumes.

[bookmark: _GoBack]Nutritional analysis of plant seeds to evaluate their macronutrient content is essential, however seeds from legumes, pulses, herbal plants and cereals contain other components like bioactive substances which have been receiving attentions recently for their therapeutic abilities (Samtiya et al., 2021). Phytochemicals and bioactive peptides have been identified as part of the bioactive substances found in plant seeds (Samtiya et al., 2021). The presence of phytochemicals, including Alkaloids, Tannin, Saponins, Cardiac glycosides, flavonoid, and sterols, was detected in D. guineense ethanol seed extract. Dietary consumption of these phytochemicals positively correlates with specific therapeutic response (Rodríguez-Negrete et al., 2024). Several alkaloids which have been successfully isolated from plant has been identified to possess anticancer properties (taxol, vinorellaine, Rohitukine and vinblastine), antihypertensive properties (Ajmalicine, Tetrandrine and Reserpine), narcotic, and analgesic effects (noscapine, morphine, thebaine and codeine) (Bhambhan et al., 2021). Tannins have anti-allergic, antioxidant, anti-microbial, anti-inflammatory, anti-cancer, and anti-helminthic activity (Sharma et al., 2021). Saponins are antimicrobial, anti-inflammatory, and anti-diabetic (Magdoleen and Daffalla Hussien, 2020; Sharma et al., 2023).  Cardiac glycosides possess antitumor and cardioprotective properties (Škubník et al., 2021; Kowsalya et al., 2025). Observational studies and Randomized clinical trials have linked high dietary supplementation with flavonoid to enhanced glycemic index, cardiovascular health, cognitive function, and metabolic health, as well as a reduction in risk of breast cancer (Solnier et al., 2023). Supplementation with plant sterols has been shown to lower cholesterol and have a positive effect on lipoprotein and glucose homeostasis (Barkas et al., 2023).



4. CONCLUSION

D. guineense seeds are legume seeds which contain more carbohydrates and fat than other locally consumed legume seeds in Nigeria. D. guineense seeds also contains phytochemicals which have health promoting benefits. Rather than discarding the seeds of D. guineense after consuming the fruit pulp, they can be incorporated into diets to help individuals meet their RDA for carbohydrates. The phytochemicals present in D. guineense seeds can be extracted, characterized and incorporated into functional foods or dietary supplements for their health promoting benefits. This study was limited to the used of ethanol seed extract alone. Other extracting solvent should be explored in further research. Also, future studies should be done to identify and quantify the specific phytochemicals present in D. guineense seeds.
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