


Phytochemicals, Proximate Composition, Mineral Analysis and In-Vitro Antioxidant Activity of Syzygium cumini (L.) Skeels fruit


Abstract
Background: The objective of the current study was to examine the nutritional composition, proximateProximate analysis, phytochemical constituents, and in-vitro antioxidant activities of black jamun flesh and see to highlightd (fruit), with the intention of highlighting their potential as alternative food sources.  
Methods: Phytochemical screening was carried out usingby quantitative and qualitative phytochemical techniques, following a proximate parameterparameters determination by quantitative estimation. The scavenging effect of the black jamun flesh and seed (fruit) was assessed usingon 2,2-diphenyl-1-picrylhydrazyl (DPPH), feric reducing potential, and nitric oxide scavenging radicalsradical. 
Results: Quantitative phytochemical screening revealed the presence of cardiac glycosides, tannins, total phenolsphenol, saponins, and flavonoids.  ProximateThe proximate analysis of seed and flesh revealed that the seedsseed had higher percentagespresents percentage of moisturemoisture contents , protein , crude fat , ash contents, crude fiberfibre,  and carbohydrate content than the flesh. In terms of mineral nutrients, the seedsseed had higher levels of calcium, but the flesh had higher levelslevel of iron, sodium, potassium,, zinc and copper. When taking phytochemicals into account, it was shown that seedsseed contained higher levels of antioxidantantioxidants and flavonoidflavonoids compounds than fleshthe flesh did. 
Conclusion: The findings of thisthe study indicateindicated that the black jamun is an important source of nutrition and variousdifferent phytochemicals. Thus, the ethnobotanical belief in the beneficial impact of black jamun seedsseed and flesh  may be supported, and it will act both as a potent food and medicinal source. 
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1.	INTRODUCTION
The Nutraceutical properties of plants have been investigated in contemporary scientific research due to their significant antioxidant valuevalues, lack of adverse effects, and economic feasibility (Manoharan et al. (2025). Alternative medicinal systems consistently demonstrate reliability in terms ofregarding their efficacy and the absence of side effects in therapeutic applications. According to reports from the World Health Organization (WHO), approximately 21,000 plant species are employed in alternative medicine worldwide (Naqbi et al. (2022)., while over 50,000 plant species are incorporated into traditional medicinal practices (Schippmann et al.(2002). 
MedicationsThe medications are obtained from the whole plant or from specific components, including the leaves, stem, bark, root, flower, tuber, and seed, among others. More than 30% of all plant species have been usedemployed for medicinal purposes at various points in timestime. Traditional pharmaceutical approaches toin the management of diseases and infections have adopted a more rigorous and comprehensive evaluation compared to the application of ethnomedicine, especially in developing countries such aslike Nigeria (Falodun and Irabor, 2008). A significant number of plants utilized in traditional medicine have demonstrated strong antioxidant properties (Sivakumar et al.(2012). Phytochemicals arerepresent a significant category of secondary metabolites that contribute to the therapeutic efficacy of medicinal plants. The anticarcinogenic, antimutagenic, and cardioprotective effects of phenolic compounds are associated with their antioxidant capabilities, which include the scavenging of free radicals and the mitigation of lipid peroxidation (Potter, J.D 2005). The extraction process influences both the yield and stability of polyphenols to a certain degree, to a certain degree, the stability of polyphenols (Marete et al. 2009). An assessment of the nutrient composition and proximate values of plants provides insightsinsight into their nutritional importance. IfShould the plant standardizesstandardize all parameters of proximate composition, it can be considered safe for use as a dietary supplement or herbal drug (Pandey et al., 2006). The World Health Organization (WHO) emphasizes the importance of determining the proximate and micronutrient composition of natural plants to facilitate the standardization of herbs (Rajani and Kanaki, 2008). The stress induced by free radicals commences when they attempt to interact with biological macromolecules, including proteins and lipids, via electron pairing (Sun et al.(2012). The primary free radicals generated within the human body include the superoxide radical (O2−), hydroxyl radical (OH), singlet oxygen (1O2), hydrogen peroxide (H2O2), hypochlorous acid (HOCl), peroxyl (ROO), alkoxyl radical (RO), nitric oxide radicals (NO), nitrogen dioxide (NO2), peroxynitrite (O NOO−), ozone (O3), and various toxic nonradical derivatives of oxygen. Synthetic antioxidants have been utilized as supplements for an extended period; however, the information available concerning their incorporation intoin chronic infections has limited their application in food products. Consequently, the focus of universal consideration has been directed towards characteristic antioxidants, primarily derived from plant sources (Manzano et al.(2017).		 
Syzygium cumini (L.) Skeels, commonly known as black Jamun or Java plum, is a member of the Myrtaceae family and serves as an important indigenous plant with medicinal properties. This species is native to India and Indonesia and is found in tropical and   subtropical regions worldwide (Gajera et al. (2018). The plant exhibits rapid growth, reachesreaching heights of 30 mmeters or more, and has a lifespan exceeding 100 years (Bakewell-Stone and Petra, 2022). The tree yieldedyields a substantial quantity of fruitfruits from May to July. The fruit exhibits an oblong, ovoid shape, initially presenting a green hue that transitions to pink and ultimately reaches a lustrous crimson or black upon maturation. Jamun fruit comprises a significant quantity of minerals such as calcium and potassium, vitamins including B complex and vitamin C, as well as free sugars like glucose, mannose, and sucrose. The plant is regarded as economically significant, as all its components, from the seeds and leaves to the wood, possess considerable medicinal and economic value (Das et al.(2023). ThisThe purple-to-blackish coloration wasis attributed to the presence of anthocyanins inwithin the plant. In addition to the fruits, both the leaves and bark possess medicinal properties (Nascimento-Silva et al.al(2022). 
There is a limited amount of research information available on this highly valuable fruit, including the seedsseed of black jamunJamun. The objective of this study wasis to determine the nutrient and bioactive compositioncompositions, as well as the antioxidant properties, of the underexploited flesh and seed(fruit) of black Jamun. This study offerswill offer valuable insights into the potential of black Jamun flesh and seed (fruit) as a natural sourcessource of antioxidants, mineral nutrients, and various other metabolites. The results ofderived from the present study will assess the potential application of black jamunJamun seed and flesh(fruit) in nutraceutical and pharmaceutical formulations as dietary supplements for human use.

2. METHODS 
2.1. Collection of plant materials 
Syzygium cumini (L.) Skeels werewas collected from Erelu, Oyo Towntown, Oyo State, and Nigeria. The plantsplant werewas harvested during theits flowering season to ensure the maximum phytochemical content. Details of the collection site, including geographical coordinates (latitude and longitude), were documented to ensureallow reproducibility and traceability. The collected plant samples were examined for their distinguishing morphological features, such as leaves, fruits, and flowers, to ensure accurate species identification. The initial identification was carried out by local experts familiar with the region's flora and was confirmed by a taxonomist at the Department of Plant Biology and Biotechnology, University of Ibadan, Nigeria. A representative specimen of Syzygium cumini (L.) Skeels werewas prepared and preserved following standard herbarium protocols. This involves: pressingPressing and drying the plant material between blotting or newspaper sheets and mounting it on herbarium sheets with detailed labels, including the plant's local name, collection site, date, and the collector’s information. The voucher specimen waswill be deposited at the Herbarium unit of the department for future reference under thean assigned accession number. 
2.2. Preparation of the extract
Syzygium cumini (LINN) fruits The fruits of Syzygium cumini (LINN) were cleaned with tap water. SamplesThe samples with 86.9% moisture content of 86.9 %, as measured by the AOAC method, were blended to homogeneity. TheThen, the paste was then subjected to extraction with water or EtOH at varying concentrations (20–100%, v/v) using a paste/EtOH ratio of 1:15 (w/v). After stirring using a magnetic stirrer (IKA-Werke, Staufen, Germany) for 1 h in the dark, the mixturemixtures waswere subsequently centrifuged for 30 min (5000× g at; 4 °C). Filtration was adopted for Thethe supernatants were filtered using Whatman filter paper No. 1. The EtOH in the obtained filtrates was removed at 40 °C using an Eyela rotary evaporator (Tokyo Rikakikai, Co., Ltd., Tokyo, Japan), followed by nitrogen purging. The remaining supernatants were collected and frozen at −20 °C before lyophilization with the aid of a Scanvac Model Coolsafe 55 freeze dryer (Coolsafe, Lynge, Denmark). The obtained extracts were placed in an amble bottle, capped tightly, and stored in a desiccator in the darkunder dark condition. The dried extracts prepared using distilled water and EtOH at concentrations of 20, 40, 60, 80, and 100% arewere referred to as DCE-W, and DCE-20, DCE-40, DCE-60, DCE-80, and DCE-100, respectively. All the extracts were analyzed.

2.3	Proximate Analysis
All analysis was carried out in triplicate. The parameters studied on Syzygium cumini (LINN) seed and flesh(fruit)  includedinclude percentage moisture content, percentage crude protein, percentage crude fat, percentage crude fiber, percentage ash content, percentage nitrogen-freeNitrogen free extract, percentage energy, and percentage carbohydrate. 
[bookmark: _Toc171923595][bookmark: _Toc180273224]2.3.1	Crude Protein Determination 
The crude protein content in the sample waswere determined usingby the routine semi-micro Kjeldahl procedure and, techniqueprocedure/technique. This consists of three analytical techniques: of analysis namely Digestion, Distillation and Titration (George and Latimer, 2023).
Digestion
0.5 g of each finely ground dried sample was weighed carefully into the Kjeldahl digestion tubes to ensure that all sample materials reachedgot to the bottom of the tubes. OneTo this were added one Kjeldahl catalyst tablet and 10 ml of Conc were added. H2SO4. These were set in the appropriate holeshole of the Digestion Block Heaters in a fume cupboard. The digestion was left on for 4 hours, after which a clear colourless solution was left in the tube. The digest was cooled and carefully transferred into a 100 ml volumetric flask, thoroughly rinsedrinsing the digestion tube with distilled water, and the flask was made up to mark with distilled water.
Distillation
The distillation was finished with a Markham Distillation Apparatus, which permits unpredictable substances such, asfor example, smelling salts to be steam-refinedsteam refined with complete assortment of the distillate. The apparatus was steamed for approximatelysteamed out for around ten minutes. The steam generator is then taken out from the intensity source to createall the creating vacuum to eliminate condensed water. The steam generator was then placedis then put on the intensity source (for example, a warming mantle), and every part of theof the apparatus wassuitably repaired repaired suitably.  5ml piece of the overview above was pipetted into the body of the apparatus by means ofa thesmall little channel opening. To this, was added 5 ml of 40% (w/vW/V) NaOH was added through a similar opening towith the 5 ml pipette. The blend was steam-refined for 2 minutes into a 50ml conical flask containing 10ml of 2% Boric Corrosive in addition to blended indicator arrangement set at the getting tip of the condenser.
Titration
The green-coloredgreen color solution obtained was then titrated against 0.01N HCL contained in a 50 ml Burette. At the end point or equivalent point, the green colour turns to wine colour which indicates that all the nitrogenNitrogen trapped as Ammonium Borate [(NH 4)2BO3] have been removed as ammoniumAmmonium chloride (NH4CL). The percentage of nitrogennitrogen in this analysis was calculated using the following formula:

CrudeThe crude protein content wasis determined by multiplying the percentage of nitrogenNitrogen by a constant factor of 6.25.
[bookmark: _Toc171923596][bookmark: _Toc180273225]2.3.2	Crude Fat / Ether Extract Determination (AOAC Official Method 2003.06)
1 g of each dried sampleexample was weighed into a fat-freefat free extraction thimble and gently attached toattachment gently with a cotton fleece. The thimble was placedput in the extractor and fitted with a up with reflux condenser and a 250 ml Soxhletsoxhlet flask, which washas been recently dried in athe broiler, cooled in athe desiccatordesicator, and gauged. The Soxhletsoxhlet flask wasis then filled to 3/4 of its volume with petroleumpetrol ether (b.pt. 40º - 60ºC), and the soxhlet flask. The extractorExtractor, in addition to the condenser, set was placedput on the radiator. The radiator was placed on for six hours with steady running water from the tap to build up thefor buildup of ether fume. The set is continually lookslooked for ether spills, and the intensity source is changed properly for the ether-to-tenderlyether to tenderly bubble. The Ether is passed on to direct north of a few times express over no less than 10 - multiple times until it is shy of siphoning. It can beis after this is seen that any ether content of the extractor wasis painstakingly depleted ininto the ether stock container. The thimble-containingthimble containing test wasis then eliminated and dried on a clock glass on top of the seatthe seat top. The extractor, flask, and condenser wereare supplanted, and distillation was continuedthe distillation go on until the flask wasis essentially dry. The flask thatwhich currently contains the fat or oil is separated, and its outside is cleaned and dried to a steady weight in the broiler. If the underlying load of the dry Soxhlet flask is weightedWeighed and the last weight of the stove dried flask + oil/fat is W1, the rate fat/oil is acquired by the equation:

		Where: = weight of oil/fat
			 = weight of empty crucible
[bookmark: _Toc171923597][bookmark: _Toc180273226]2.3.3 Dry Matter and Moisture Determination (AOAC Official Method 967.08)
2 g of the sample was weighed into a previously weighed crucible. The crucible plus the samplesample taken was then transferred into anthe oven set at 100OC andto dry to a constant weight for 24 hhours overnight. At the end of the 24 hours, the crucible plus sample werewas removed from the oven and transferred a to desiccator, cooled for ten minutes and weighed. If the weight of the empty crucible is W0, Weight of the crucible plus the sample is W1, Weight of the crucible plus the oven-dried sample is W3.



[bookmark: _Toc171923598][bookmark: _Toc180273227]Where: = weight of oil/fat
	 = Weight of crucible plus oven-dried sample
             = weight of empty crucible
2.3.4 Determination of Ash 
2.0gm of the sample were weighed into a porcelain crucible. This was transferred into the muffle furnace set at 550°C and left for approximatelyabout 4 hours. AtAbout this time, it had turned intoto white ash. The crucible and its contentscontent were cooled to approximately 100 °C about 100ºC in air, then at room temperature in a desiccator, and weighed. This was done in duplicate. The percentage of ash was calculated using the following formulafrom the formula below:

Where: Wa = 
                    Ws = 
[bookmark: _Toc171923599][bookmark: _Toc180273228]2.3.5 Fiber Determination 
2.0g of the sample was accurately into the fiber flask and 100ml of 0.255N H2SO4 added. The mixture was heated under reflux for 1 hour by using awith the heating mantle. The hot mixture was filtered through a fiber sieve cloth. The filtrate obtained was thrown off and the residue was returned to the fiber flask to which 100 ml of (0.313N NaOH) was added and heated under reflux for another 1 hour. The mixture was filtered through a fiber sieve cloth, and 10 ml of acetone was added to dissolve any organic constituentsconstituent. The residue was washed with about 50ml hot water on the sieve cloth before it was finally transferred into the crucible. The crucible and the residue were oven-dried overnight at 105 °Cat 105°C overnight to remove anydrive off moisture. The oven-dried crucible containing the residue was cooled in a desiccator and later weighed to obtain the weight W1. The crucible with weight W1 was transferred to athe muffle furnace andfor ashedashing at 550°C for 4 hhours (AOAC (2007) Official Methods of Analysis). 
The crucible containing white or graygrey ash (free of carbonaceous material) was cooled in athe desiccator and weighedweight to obtain W2. The difference W1 – W2 gives the weight of the fiber. The percentage of fiber was obtained using the following by the formula: 

Where: = oven-dried crucible containing the residue
     = crucible containing white or grey ash
[bookmark: _Toc171923600][bookmark: _Toc180273229]2.3.6 Nitrogen-Free Extract (NFE) or Carbohydrate by Difference Determination
NFE was determined by difference. This was done by subtracting Sum of (Moisture % +
% Crude Protein + % Ether Extract + % Crude Fibre + % Ash) from 100 i.e. (100 – (% M + % CP + % EE + % CF + % Ash).


2.4	 Determination of Elements in AAS
The following elements may be determined directly by air/acetylene AAS: Ca, Mn, Fe, Cr, Cu, Pb, K, Na, and Zn. Principle of operation of Atomic Absorption Spectrometer using flame ionization dectector (FID) requires a liquid (digested) sample to be aspirated, aerosolized, and mixed with combustible gases, such as acetylene and air or acetylene and nitrous oxide (this test utilize acetylene and air). The mixture wasis ignited in a flame with awhose temperature rangingranges from 2100 to 2800 °CoC. During combustion, atoms of the element of interest in the sample are reduced to free, unexcited ground state atoms, which absorb light at characteristic wavelengths. To provide element specific wavelengths, a light beam from a lamp whose cathode is made of the element being determined is passed through the flame. A photomultiplier detects the amount of reduction inof the light intensity due to absorption, and whichthis is directly related to the amount of the element in the sample. A series of standard solutions for each metal ions was prepared using deionized distilled water and stock solutions (1000ppm): 0.00, 0.20,0.50,0.60, and 1.00. To obtain accurate quantitative data, the regression coefficient of the standard calibration curve for each element should bewas made greater than 0.9960. AThe Buck Scientific Atomic Absorption Spectrometer Model 210 VGP was useduse for this analysis.
2.5	In-Vitro Antioxidant Analysis
Three different in vitro assays were performed to estimate the antioxidant activity of the extracts: DPPH• radical scavenging assay (Bakır et al., (2023), nitric oxide scavenging activity (Marcocci et al. (1994),  and the Ferric reducing power of flesh and seed extracts (Mssillou et al. 2021).

2.6 	Preliminary Phytochemical Screening
Phytochemical assays were conducted on the various extracts usingutilizing established qualitative and quantitative methodologies (Harborne, 1998);, (Edeoga et al., 2005), as elucidated by Prakash (Prakash et al. (2007).

3.0	RESULTS AND DISCUSSION

3.1 Proximate Analysis
The proximate composition ofin the flesh and seedsseed of Syzygium cumini (LINN), also known as black jamun, is shown in Table 1. All of the data were obtainedobtained were onfrom a dry basis and expressed asin a percentage (%). The moisture contentscontent in black jamun flesh and seedsseed werewas 82.4% and 76.4%, respectively. Higher amount of ash content (0.44%) was recorded in the seedsseed than in the flesh (0.42%). Crude protein content was ranged from 1.8% to 1.2% in the seedsseed and flesh on a dry weight basis. FleshThe flesh and seed are rich sources of crude fiberfibre, an important dietary component for bowl movement, and the seed content of crude fiber was 1.81% higherhigher amount 1.81% of crude fibre than that of flesh (1.72%). A significantSignificant amount of crude fat was recorded in the seedsseed (0.62%) and in flesh (0.54%) on a dry weight basis. A considerableConsiderable amount of carbohydrate was found in the seedsseed (20.74%) and in flesh (15.44%) of black jamun.

3.2 Mineral nutrient contents
The mineral ion compositions of the black jamun flesh and seed (fruit) are presented in Table 2. A higherHigher amount of potassium content was recorded in the flesh (250.60±8.50) than in the seed (175.06±7.65) on a dry weight basis. Comparatively, a higher amount of calcium (120.53±8.65) was found in the seed than flesh (106.50±7.07). Very little Pbamount of Lead content was recorded in the seedsseed (0.025±0.07) and in flesh (0.045±0.05). A slightlySlightly higher quantity of ironIron was found in the flesh  (40.50±2.52) than in the seed (21.60±2.02). A higherHigher amount sodium content was recorded in flesh (205.55±5.06) than in seed (186.52±5.87).

3.3	In-Vitro Antioxidant Activity
3.3.1	DPPH Free Radical Scavenging Activity
The  solvent extracts of  black jamun flesh and seedsseed (fruit) exhibited significant DPPH activity (Table 3), as shown in Table 3. The ethanolic extracts of black jamun flesh and seed (fruit) showed that the at IC50 25µg/ml, 50µg/ml, 75µg/ml and 100µg/ml the seed had the higher activity than the flesh as compared to the standard; Ascorbic Acid as shown in Table 3a. TheseThe findings indicate that the extract of black jamun exhibits inhibitory activity against the DPPH radical. The extracts of black jamun (flesh and seed) demonstrated notable antioxidant activityactivities when evaluated using DPPH, a stable free radical. The interaction of DPPH with a free radical quenching substance involves the attraction of one electron, resulting in a decrease in absorption, which can be quantified by measuringthrough the measurement of discoloration (Silva et al. 2005). The presence of an antioxidant, potentially in the radical form of DPPH extract, significantly contributes to antioxidant activity (Bhuiyan et al. 2009). The various extracts of black jamun demonstrated significant activityactivities in the DPPH assay. 
3.3.2	Reducing Power
Table 3b  illustrates the reducing power of the extracts of  black jamun flesh and seed (fruit).The concentrations evaluated ranged from 25 to 100 µg/mL, in comparedcomparison to Ascorbic Acid. The reducing power exhibited a highly significant difference when compared to the standard. The seedsseed of black jamun demonstrated a notable dose-dependent inhibition of reducing power movement comparedcompare to the flesh. TheThe evaluation of the antioxidant activity of a specific extract or molecule can be evaluated by assessingconducted through the assessment of its reducing capacity (López-Alarcón &and Denicola, 2013). The disruption of the free radical chain through the donation of a hydrogen atom is a characteristic property of the compound that facilitates the induction of reducing power (Ou et al. 2002). The absorbance of black jamun exhibited a clear increase as a result of the formation of the Fe2+-TPTZ complex atwith elevated concentrations. This indicates that they provideare providing electrons to free radicals. The results indicatedindicate that the reducing power of the fruit extract surpassed that of the standard ascorbic acid. ThisThe study demonstrated that the reducing power of black jamun was enhanced atwith higher concentrations.

3.3.3	Nitric Oxide Scavenging
The scavenging of nitric oxide exhibited a dose-dependent increase inwith black jamun flesh and seedsseed (fruit). The ethanolic extract demonstrated moderate nitric oxide scavenging activity. Nitric oxide (NO), a significant reactive radical, is generated in living systems owingdue to various stresses and can have detrimental effects, leading to numerous undesirable outcomes. In the current study, the extracts of black jamun seedsseed were found to significantly mitigate this radical in comparison to the flesh. Saha et al. highlighted antioxidant and nitric oxide inhibitory activities in various medicinal plants cultivated in Nigeria. This study confirmedconfirms the notable scavenging of nitric oxide by black jamun extractsthe extracts of black jamun.

3.4 Pytochemoicals

Table 4 presents the qualitative extracts derived from the phytochemical analysis of both the flesh and seedsseed of black jamun, revealing the presence of tanninstannin, flavonoidsflavonoid, saponinssaponin, terpenoidsterpenoid, cardiac glycosides, steroidssteroid, reducing sugars, flavonoidssugar, flavonoid, and phenolsphenol, while noting the absence of alkaloidsalkaloid and phlobatanninsphlobatannin. The concentrations of saponin and steroidssteroid were observed to be low, whereas reducing sugarssugar exhibited higher concentrations across all parts of the plant. The seedsseed exhibited elevated levels of tanninstannin and flavonoidsflavonoid, whereas the flesh haddemonstrated a moderate concentration. The seedsseed and flesh exhibited a high concentrationsconcentration of glycosidesglycoside. The flesh and seedsseed exhibited no significant alkaloid concentrationsconcentration of alkaloid. The flesh exhibited a moderate concentration of terpenoids, whereas, while the seedsseed demonstrated a high concentration of terpenoid. The concentrationsconcentration of phytochemicals in the different components of the fruit wereis ranked as follows: seed > flesh. The presence of significant phytochemicals, including flavonoids and phenols, in both the seed and flesh of the black jamun is noteworthy, as these categories of secondary metabolites offer medical benefits and contribute positively to bodily functions. They also play a crucial role in the biological activities of medicinal fruits, including hypoglycemichypoglycaemic, antidiabeticanti-diabetic, antioxidant, antimicrobial, anti-inflammatory, anticarcinogenicanti-carcinogenic, antimalarialanti-malarial, anticholinergicanti-cholinergic, and anti-leprosy effects (Negi et al., 2011). Flavonoids and other phenolic compounds serve as effective water-soluble antioxidants, functioning as free radical scavengers that can mitigate oxidative cell damage and exhibit significant anti-cancer properties (Okwu (2004). Flavonoids confer advantageous effects on capillaries and mitigate the impact of oxygen radicals responsible for skin oxidation through their antioxidant properties (Williams and Spencer (2012). Tannins contribute to a reduction in feed intake and feed efficiency, net metabolizable energy, protein digestibility, and growth rates in experimental animals (Shills et al. 2006). Plants that contain food components such as carbohydrates, glycosides, and proteins demonstrate beneficial effects on the immune system by enhancing bodily strength, thus rendering them valuable as dietary supplements. Glycosides also have higha vast therapeutic efficacy, as they are found in almost every medicinal plant.

4.0 Conclusion

The results of the phytochemical, proximate, mineral, and antioxidant properties of the of seed and flesh of black jamun compositions obtained in this study have revealed the nutritional and pharmacological (nutraceuticalNutraceutical) potentialpotentials of black jamun. AThe preliminary study revealed the presence of saponinssaponin, tanninstannin, flavonoidsflavonoid, glycosidesglycoside, phenolsphenol, and terpenoidsterpenoid in both the seed and flesh. The mineralMineral constituents revealed varying levels of calcium, copper, potassium, sodium, zinc, and ironthe presence of calcium, copper, potassium, sodium, zinc, and iron in varying levels. ProximateThe proximate analysis also showed the presence of moisture, ash, protein crude fiberfibre, crude fat, and carbohydrate. The antioxidant study showed that the seed of black jamun has a greater antioxidant capacity than greater capacity thatcompared ofto the flesh. These results underscore that, in addition to their medicinal uses, fruits of black jamun offer substantial nutritional benefits, highlighting their potential as alternative food sources.
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Table 1: Proximate analysis of black jamun flesh and seed (fruit)
	FRUIT SAMPLE
	Results

	Parameters
	Flesh
	Seed

	% Moisture Content
	82.4
	76.4

	% Ash Content
	0.42
	0.44

	% Total Fatty Acid (TFA)
	0.54
	0.62

	% Crude Fibre (CF)
	1.72
	1.81

	% Crude Protein (CP) - % Nitrogen x 6.25
	1.2
	1.8

	Total = X
	84.56
	79.26

	% Carbohydrate (100 –X)
	15.44
	20.74


Table 2: Mineral composition of black jamun flesh and seed (fruit)
	

S/N
	
	Concentration (mg/kg)
	
	
	
	

	
	
	Fe
	Na
	Pb
	Cr
	K
	Zn
	Cu
	Mn
	Ca

	
1.
	
Flesh
	
40.50±2.52
	
205.55±5.06
	
0.045±0.05
	
0.052±0.12
	
250.60±8.50
	
13.06±2.06
	
12.01±1.53
	
7.082±1.06
	
106.50±7.07

	2.
	
Seed 
	21.60±2.02
	186.52±5.87
	0.025±0.07
	0.086±0.22
	175.06±7.65
	10.25±2.65
	8.89±1.08
	
3.823±1.12
	
120.53±8.65



Table 3a: DPPH Scavenging Activity of black jamun flesh and seed (fruit)
	DPPH SCAVENGING ACTIVITY (%INHIBITION)

	Sample Code
	25µg/ml
	50µg/ml
	75µg/ml
	100µg/ml

	Flesh
	44.36
	53.98
	73.89
	80.14

	
	44.67
	54.87
	74.53
	80.15

	Seed
	35.69
	42.65
	54.38
	74.12

	
	35.65
	42.76
	54.67
	74.32

	Ascorbic Acid
	45.69
	54.65
	74.38
	98.12

	
	45.65
	54.76
	74.67
	98.32



Table 3b: FericFerric Reducing Potential Antioxidant Scavenging Activity of black jamun flesh and seed (fruit)
	FERRIC REDUCING POTENTIAL ANTIOXIDANT SCAVENGING ACTIVITY	(%INHIBITION)

	Sample Code
	25µg/ml
	50µg/ml
	75µg/ml
	100µg/ml

	Flesh
	0.038
	0.154
	0.234
	0.412

	
	0.036
	0.162
	0.248
	0.412

	Seed
	0.036
	0.162
	0.248
	0.409

	
	0.034
	0.162
	0.250
	0.408

	Ascorbic Acid
	0.162
	0.212
	0.432
	0.486

	
	0.162
	0.214
	0.433
	0.486





Table 3c: Nitric Oxide Scavenging Radical of black jamun flesh and seed (fruit)
	NITRIC OXIDE SCAVENGING RADICAL (%INHIBITION)

	Sample Code
	25µg/ml
	50µg/ml
	75µg/ml
	100µg/ml

	Flesh
	36.36
	56.38
	68.89
	74.54

	
	36.67
	56.37
	68.53
	74.85

	Seed
	30.69
	51.35
	62.38
	69.12

	
	30.65
	51.36
	62.67
	69.32

	Ascorbic Acid
	38.76
	58.88
	72.89
	76.54

	
	38.78
	58.98
	72.53
	76.85





Table 3d: Total Antioxidant Capacity of black jamun flesh and seed (fruit)
	TOTAL ANTIOXIDANT CAPACITY

	Sample Code
	100mg/ml

	Flesh
	78.64

	
	78.65

	Seed
	70.62

	
	70.62

	Ascorbic Acid
	80.24

	
	80.23






Table 4a: Result of the Phytochemical Qualitative Composition of of black jamun flesh and seed (fruit)
	Code
	Alkaloid
	Tannin
	Phlobatannin
	Saponnin
	Terpenoid
	Cardic Glycosides
	Steroid
	Reducing Sugar
	Flavonoid
	Phenol

	Flesh
	-
	+
	-
	+
	+
	+
	+
	+
	+
	+

	Seed
	-
	+
	-
	+
	+
	+
	+
	+
	+
	+


+ = Present, ++ = Much in abundance, - = Absent





Table 4b: Result of phytochemical quantitative composition of  black jamun flesh and seed (fruit)
	Code
	Alkaloid mg/100g
	Tannin mg/100 g
	Phlobatannin mg/100g
	Saponnin mg/100g
	Terpenoid mg/100g
	Cardiac Glycosides
mg/100g
	Steroid mg/100g
	Reducing Sugar mg/100g
	Flavonoid mg/100g
	Phenol mg/100g

	Flesh
	-
	36.87
36.68
36.78
	-
	12.50
12.48
12.46
	35.88
36.90
36.88
	38.23
37.45
38.64
	22.88
22.90
22.88
	42.23
42.45
42.64
	34.25
34.34
34.34
	33.18
33.78
33.56

	Seed
	-
	38.96
38.82
38.67
	-
	10.54
10. 63
10.64
	36.24
36.20
36.28
	38.52
38.53
38.54
	28.12
28.10
28.18
	40.43
40.45
40.44
	38.18
38.24
38.25
	30.28
30.24
30.26













