


NUTRACEUTICAL COMPOSITIONS OF RIPED FICUS CAPENSIS FRUIT



ABSTRACT
Ficus capensis is commonly known as bush fig tree, it belongs to the Moraceae family and have been used for various therapeutic purposes.  The aims of this study is to determine the nutraceutical compositions of riped Ficus capensis fruits. The parameters investigated were determined by standard biochemical methods. Proximate composition of the riped Ficus capensis fruits revealed high moisture content and low levels of proteins, fats, ash and fiber. Vitamin analysis indicated high level of antioxidant vitamins such as vitamin A, C and E and presence of other vitamins such as B1, B2, B3, B6, B9, B12, D and K. Mineral analysis revealed presence of sodium, potassium, calcium, phosphorus, zinc, iron, copper and magnesium. Phytochemical investigation carried out on the aqueous extract of riped Ficus capensis fruits showed presence of flavonoids, phenol, tannin, alkaloids, terpenoids and glycosides while trace amounts of steroids and saponins were found. The result of the antinutrient analysis revealed low levels of phytate, oxalate and hydrogen cyanide. The presence of these proximates, vitamins, minerals, phytochemicals and antinutrients in the riped Ficus capensis fruits promote the use of the riped fruits of Ficus capensis for food and therapeutic uses in various parts of Nigeria. 
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1. INTRODUCTION
Ficus capensis is a tree species which belongs to the Moraceae family. It is a medium-sized tree with heights ranging from 10-15 meters (33-49 feet). The tree has a waxy and canopy-like leaves. It’s leaves are alternate, simple, and hard, with a glossy surface. The leaf blades are obovate with prominent veins.  Ficus capensis fruits are small, round and usually turn from green to red when ripe (Berg, 2020). The fruits are enclosed within a fleshy structure known as a syconium, which is characteristic of figs. The riped fruits of Ficus capensis are enjoyed by different kinds of animals which includes birds, monkeys, and bats, this promotes the dispersion of the seeds and as well contribute to its reproductivity. The riped fruits are consumed in most regions by local communities for its nutrient value and medicinal uses. The plant has been reported to be effective for the management of leprosy, epilepsy, rickets, infertility, gonorrhoea, oedema, respiratory disorders and as well as emollient. (Olowokudejo et al., 2018). 

The proximate analysis is a technique used for assessing the quality of fuels or the chemical properties of a compound based on the moisture, carbohydrate, fats, protein, fibre and ash on a mass percent basis. Plants produce primary and secondary metabolites. Primary metabolites are used directly for their growth and development and they include carbohydrates, proteins, lipids, minerals and vitamins (Elshafie et al., 2023; Enemchukwu et al., 2021). They are called phytonutrients. Secondary metabolites are produced by plants to help in their adaptation, protection and other physiological needs of the plants. They are called phytochemicals and include alkaloids, polyphenols, flavonoids, terpenoids, tannins, saponins, glycosides, and so on. They possess various therapeutic and medicinal values (Elshafie et al., 2023). Other metabolites may have adverse effects such as impairing absorption of nutrients, inhibition of key enzymes or precipitation of proteins. They are called antinutrients and includes oxalates, hemagluttinin, trypsin inhibitors, hydrogen cyanide, etc. The phytonutrients and phytochemicals constitute a class of biomolecules called nutraceuticals due to their efficacy and use in nutritional intervention in health and diseases.

Thiamine (vitamin B1) is involved in energy release from carbohydrates, thermoregulation, fat synthesis, and is also required for appropriate functioning of the immune and nervous system (Kumar et al., 2015). It has been found that thiamine deficiency impairs the immune system through enhanced inflammation, oxidative stress and metabolic imbalance (Mikkelsen et al., 2019). Vitamin C is a powerful antioxidant, an efficient scavenger of reactive oxygenated and nitrogenated species: hydroxyl radical, alkoxyl radical, superoxide radical anion, hydrogen peroxide and singlet oxygen (Pisoschi et al., 2021). Severe deficiency, called scurvy, causes bruising, gum and dental problems, dry hair and skin, and anemia. Retinoic acid is a key metabolite of trans-retinol, mediating functions necessary for growth and development, and regulating a series of aspects of immune function (Palace et al., 1999). Vitamin E is involved in suppression of platelet aggregation, lowers macrophage proliferation, and diminishes superoxide level in neutrophils and macrophages (Freedman et al., 2001). 

Riboflavin acts as coenzymes involved in energy metabolism, cellular respiration, and antibody production, as well as normal growth and development. The coenzymes are also required for the metabolism of niacin, vitamin B6, and folate. Riboflavin is prescribed to treat corneal thinning, and taken orally, may reduce the incidence of migraine headaches in adults (Northrop et al., 2012). Vitamin B12 serves as a vital cofactor in DNA synthesis and both fatty acid and amino acid metabolism (Obeid et al., 2019). Many minerals such as (Mg, Zn, Cu, Fe and Mn) act as cofactors by stabilizing enzyme structures, Calcium and phosphorus forms part of the body’s structural framework while sodium, potassium and calcium maintains osmotic pressure, acid-base balance and electrical excitability in cells. Phytochemicals are important in medicinal application particularly in their role as antioxidants (Prior et al., 2020; Enemchukwu et al., 2022; Ezekwesili et al., 2023). These substances serve as a protective shield for cells, defending them against the harm caused by free radicals (Zhang et al., 2015). The antioxidant properties of certain phytochemicals such as carotenoids and polyphenols are especially strong, enabling them to neutralize free radicals and reduce oxidative stress (Darawsha et al., 2021; Iloanya et al., 2021).

2.0 MATERIALS AND METHODS
2.1 Collection and preparation of sample
The biological materials used for this work were riped fruits of Ficus capensis. The riped fruits of Ficus capensis was harvested from F41, Democracy Estate Abakaliki, Ebonyi State, South Eastern Nigeria. The riped fruits of Ficus capensis were harvested and washed thoroughly two to three times with tap water and then with distilled water to remove the dust and other contamination and shade dried at room temperature (25 °C) for 7 days. The whole fruit was mashed with a Kenwood blender and used for the extraction by maceration.

2.2 Extraction of riped Fruits of Ficus capensis
The extraction of the riped fruits of Ficus capensis sample was carried out with distilled water as the solvent according to the method of Ugbaja et al. (2017). The aqueous extract was prepared by soaking 500 g grounds of wet plant fruits in 1600 ml of distilled water at room temperature (25 °C) for 48 hours. The solution was then filtered through a muslin cloth; the filtrate was concentrated at 55 °C by evaporation using rotary evaporator.

2.3 Proximate Analysis of riped fruits of Ficus capensis
Percentage composition of protein, crude fibre, ash, moisture and fat in the riped fruits were obtained by using the official methods of the Association of Official of Analytical Chemists (AOAC, 1995). While percentage composition of carbohydrate was estimated by subtraction method.
2.4 Analysis of Vitamin Contents	
Vitamin A was determined by the method of Bayfield and Cole (1980), Vitamin C by the method of Chinoy et al. (1976), Vitamin D and K were determined using AOAC methods (1995). Vitamin B1, 2 and 3 contents were determined by the methods of Okwu and Josiah (2006), Vitamin B6 was determined by the method of Snell and Snell (1953) and Vitamin B9 was determined by the method of AOAC (1995).

2.5 Analysis of Mineral Content
Determination of minerals like Calcium, Magnesium, Potassium, Sodium, Iron, Copper and Phosphorus was carried out using AOAC methods (1995).

2.6 Phytochemical Analysis
Tannins, Alkaloids, flavonoids, terpenoids, phenols, glycosides and saponins were determined by the method of Harbone (1973).

2.7 Antinutrient Analysis 
Oxalate was determined by the method of Sanchez-Alonso and Lachica (1987). Phytate was determined by the method of Lucas and Markakas (1975) and Cyanide was determined by the method of AOAC 1995.

3.0 RESULTS
3.1 Proximate Composition of riped Ficus capensis fruits
The proximate composition of riped Ficus capensis fruits is presented in figure 1. The results showed the presence of all nutrient classes in appreciable amounts in the following order:  moisture (82.96%) > carbohydrate (9.78%) > protein (3.89%) > Ash (1.44%) > Fiber (1.11%) > Fats (0.82%).


Figure 1: Proximate Composition of riped Ficus capensis fruits

3.2 [bookmark: OLE_LINK3]Vitamin composition of aqueous extract of riped Ficus capensis fruits
The vitamin content of aqueous extract of ripe Ficus capensis fruits is represented in figure 2. The results showed their concentration in the following order: Vitamin A (0.63 µg/g), Vitamin B1 (0.42 mg/100g), Vitamin C (0.42 mg/100g), Vitamin E (0.39 mg/100g), Vitamin B12 (0.34 mg/100g), Vitamin B3 (0.31 mg/100g), Vitamin K (0.29 mg/100g), Vitamin B2 (0.22 mg/100g), Vitamin D (0.18 mg/100g), Vitamin B6 (0.11 mg/100g) and Vitamin B9 (0.11 mg/100g).

Figure 2: Vitamin composition of aqueous extract of riped Ficus capensis fruits

3.3 [bookmark: OLE_LINK13]Mineral composition of aqueous extract of riped Ficus capensis fruits
The mineral content of aqueous extract of riped Ficus capensis fruits is presented in figure 3 . The study identified the presence of eight mineral elements, consisting of five major element and three trace elements with their concentrations revealed in the following order: Sodium (122.80 Mg/100g), Potassium (113.30 Mg/100g), Calcium (101.40 Mg/100g), Phosphorus (13.45 Mg/100g), Zinc (3.24 Mg/100g), Iron (1.31 Mg/100g), Copper (0.64 Mg/100g) and Magnesium (0.13 Mg/100g).

[bookmark: OLE_LINK14]Figure 3(a): Mineral composition of aqueous extract of riped Ficus capensis fruits


Figure 3 (b): Mineral composition of aqueous extract of riped Ficus capensis fruits

3.4 [bookmark: OLE_LINK16]Phytochemical composition of aqueous extract of riped Ficus capensis fruits
The phytochemical composition of aqueous extract of riped fruits of Ficus capensis is represented in figures 4 

 Figure 4 (a): Phytochemical composition of aqueous extract of riped Ficus capensis fruits


Figure 4 (b): Phytochemical composition of aqueous extract of riped Ficus capensis fruits

3.5 Antinutrient composition of aqueous extract of riped Ficus capensis fruits
The antinutrient compositions of aqueous extract of riped Ficus capensis fruits is represented in figure 5 below. 


Figure 5: Antinutrient composition of aqueous extract of riped Ficus capensis fruit

4.0 DISCUSSION
The proximate composition of riped fruits of Ficus capensis revealed the presence of moisture (82.96%), ash (1.44%), fat (0.82%), protein (3.89%), fibre (1.11%) and carbohydrate (9.78%). This shows that the plant has a high moisture content, moderate carbohydrate content, low concentrations of protein, ash, fat and fiber. The moisture content of the riped fruits of Ficus capensis shows that plant is a good source of water from vegetables for the cells of the body as well as suggesting its suitability for hydration and short shelf-life (Okeke et al, 2008). The estimated carbohydrate content in the riped fruits of Ficus capensis was moderate and carbohydrates are known to produce energy required for the body because they are essential nutrient required for adequate diet and supplies energy to cells such as brain, muscle and blood (Ejelonu et al., 2011). The fat content in the riped fruits of Ficus capensis was relatively low, this shows that its riped fruits are poor sources of lipids, therefore it supports consumption of the riped fruits which would naturally lower fat intake. The protein content of the riped fruits were found to be low. 

Protein is vital for various body functions such as body development, maintenance of fluid balance, formation of hormones, enzymes and sustaining strong immune function (Emebu et al., 2011). Crude fiber content of this plant could aid in the absorption of trace elements in the gut and therefore increase intestinal bowel movement (Abolaji et al., 2007). Dietary fibers also lower cholesterol, triglycerides and protect against cancer and digestive disorders (Selvendran, 1984). The moderate amount of ash content in the leaves of Ficus capensis provides a measure of total amount of mineral matter in a plant. Measuring ash content is important because mineral matter may be the cause of a pharmacological effect (Okeke, 1998).  

The vitamin composition of riped fruits of Ficus capensis revealed the concentration of vitamins in (mg/100g): Vitamin B1 (0.42±0.003), Vitamin B2 (0.22±0.001), Vitamin B3 (0.31±0.003), Vitamin B6 (0.11±0.002), Vitamin B9 (0.11±0.0001), Vitamin B12 (0.34±0.0008), Vitamin K (0.29±0.003), Vitamin D (0.18±0.001), Vitamin C (0.42±0.001), Vitamin E (0.39±0.0002) and Vitamin A (Ug/g) (0.63±0.001). Vitamins are molecules required in minute quantity and play vital roles in cellular metabolism where they act as coenzymes as well as support health and well-being. Vitamin d efficiencies have been linked to certain diseases (Traber et al., 2011). Vitamins B complexes function as coenzymes in metabolic pathways of Carbohydrate, Proteins and amino acids. Vitamin C, A and E are prominent antioxidants that play vital roles in suppressing oxidative stress in cells such as in cancer cells (Rizvi et al., 2014). Vitamin C functions includes formation of collagen, absorption of iron, the proper functioning of the immune system, wound healing and maintenance of cartilage, bones and teeth (Haworth et al., 1993). Vitamin A derivatives such as all trans-retinoic acids are used in the management of acute promyelocytic leukaemia (Sanz et al., 2010). Therefore, the discovery of the riped fruits of Ficus capensis as a good source of these vitamins supports its potency as remedy to chronic diseases.

The mineral composition of riped fruits of Ficus capensis revealed the presence of minerals in (mg/100g): Sodium (122.80±0.60), Potassium (113.30±0.91), Magnesium (0.13±0.001), Calcium (101.40±0.12), Zinc (3.24±0.007), Iron (1.31±0.001), Copper (0.64±0.003) and Phosphorus (13.45±0.013). Moderate quantities of sodium and potassium were present in the leaves of Ficus capensis and these are principal cations of extracellular and intracellular fluids and aid in maintaining electrolyte balance in the body (Robert et al., 2003). Potassium is essential and is required in large amounts for proper growth and plant reproduction. Phosphorous maintain blood sugar levels and normal heart contraction. It is also important for normal cell growth and repair, bone growth and kidney function. It plays an important role in maintaining the body’s acid-alkaline balance (Johns et al., 1991).

Pathak et al. (2004) reported that zinc is vital in protein synthesis, cellular differentiation and replication, immunity and sexual functions. Calcium is reported to be essential for blood clotting, bone and teeth formation and as a co-factor in some enzyme catalysis (Robert et al., 2003). In humans, magnesium is required in the plasma and extracellular fluid, where it helps maintain osmotic equilibrium (Thomas et al., 2015). It can also prevent some heart disorders and lower blood pressure in humans. Iron facilitates the oxidation of biomolecules to control obesity, which predisposes an individual to various diseases. Iron is vital for hemoglobin formation (Thomas et al., 2015) and plays a major role in the transfer of energy within the plant and it is also an essential constituent of certain enzymes and proteins. This justifies the use of Ficus capensis in folklore medicine as a blood tonic because of its blood boosting effect (Otitoju et al., 2016). 

Bioactive compounds are known to be an active medicinal chemical constituents. The presence of bioactive phytochemical constituents in various parts of a plant gives the plant its medicinal value and biological activities (Thilakarathna et al, 2013). The phytochemical composition of riped fruits of Ficus capensis revealed the presence of phytochemicals in mg/100g: Tannin (543.7±1.32), Phenol (612.4±0.01), Flavonoid (644.8±1.41), Alkaloid (457.9±3.72), Steroid (0.29±0.004), Saponin (0.47±0.008), Terpenoid (280.9±4.43) and Glycoside (166.9±0.003). The presence of tannins in the riped fruits of Ficus capensis supports its use for the treatment of wounds emanating from varicose ulcers and hemorrhoids (Njoku et al., 2007). Plants that contain tannins are used as astringents against diarrhea, as diuretics against stomach and duodenal tumours (Saxena et al., 2013). The presence of flavonoids in plants suggest its medicinal benefits which include antioxidants and anti-inflammatory activities (Saxena et al., 2012). Flavonoids scavenge hydroxyl radicals, super oxide anions and lipid peroxy radicals (Okwu, 2004; Okwu and Josiah, 2006). The flavonoid content of the riped fruits of Ficus capensis therefore supports its antioxidant and anti-inflammatory activities (Onyeka et al., 2007).

The presence of alkaloids in the riped fruits of Ficus capensis supports the findings by Oyeleke et al., (2008), which states that the antibacterial activity of Ficus capensis plant may be due to the presence of alkaloids. Alkaloids have been reported to possess different pharmacological activities including antihypertensive effects, antiarrhythmic effect, antimalarial and anticancer activity (Saxena et al., 2013). Saponins from fruits and vegetables are important dietary supplements and are known to exhibit antimicrobial activities and protect plants from microbial pathogens (Sczkowski et al., 1988). Terpenoids possess medicinal properties including anticarcinogenic, antimalarial, anti-ulcer, antimicrobial and diuretic activity (Dudareva et al, 2004). Therefore, the presence of terpenoids in the riped fruits of Ficus capensis supports its use in traditional medicine for the management of various ailments. Plant extracts containing cyanogenic glycosides serve as flavoring agents in pharmaceutical preparations (Sarker et al., 2007). Therefore, the presence of glycoside in the riped fruits of Ficus capensis supports its pharmacological use as a flavouring agent and in the management of cancer. Plant steroids are phytoconstituents that have found therapeutic applications as arrow poisons or cardiac drugs (Firn, 2010). 

The antinutrient composition of riped fruits of Ficus capensis revealed the presence of antinutrients in mg/100g: phytate (1.49±0.001), oxalate (0.45±0.01) and hydrogen cyanide (0.41±0.0001). The value determined for hydrogen cyanide (HCN) in the riped fruits of Ficus capensis is less than the 36 mg/100g considered lethal dose for man (Mgbagwu et al., 2010). Therefore, the riped fruits of Ficus capensis can be said to be safe both for human and animal consumption as its HCN levels is within permissible limits. HCN is a poisonous chemical asphyxiant, which stops the tissue from utilizing oxygen (Brown et al., 2001). Processing methods such as boiling and soaking vegetables for a period of time can significantly reduce the HCN levels (Siddhuraju, et al, 1996). The increase in phytate and reduction in oxalate and HCN enhances the fruit’s nutritional safety and potential for human consumption. 

CONCLUSION
The study shows the presence of proximates, vitamins, minerals and phytochemicals in the riped fruits of Ficus capensis which justifies both its nutritional and therapeutic purpose to human health. The study further revealed low levels of toxicants such as phytate, oxalate and hydrogen cyanide, with high levels of flavonoid, tannin and alkaloid. The riped fruits also showed a high level of moisture and carbohydrates. Riped fruits of Ficus capensis proved to have good nutritive, vitamin and suitable mineral element potency necessary to maintain good health.
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