


Characterization and evaluation of the chemical properties of three common varieties of musk melon grown in Enugu State.


ABSTRACT
This study was carried out to evaluate the nutrients, phytochemical and anti-nutritional composition of three muskmelon fruit varieties in Enugu State. The muskmelon varieties were identified, washed, peeled, sliced, blended to obtain the pulp. They were chemically analyzed and the data obtained were statistically analyzed too. The results showed that the three muskmelon varieties had 62.34-66.33% moisture, 0.20-0.40% fat, 2.33-2.75% ash, 0.63-1.11% fibre, 1.54-1.84% protein and 28.30-32.69% carbohydrate respectively. The mineral values showed that the three muskmelon varieties had 16.60-24.77mg calcium, 1.11-1.64mg iron, 11.23-13.21mg magnesium, 23.84-31.16mg potassium, 1.26-1.58mg zinc, 9.28-14.81mg sodium and 12.80-18.20mg phosphorus. The vitamin composition showed that the three muskmelon varieties had 426-516RE beta carotene, 45.30-64.10mg vitamin C, 1.23-2.64mg vitamin E, 0.24-1.00mg riboflavin and 2.20-3.05mg thiamine respectively. The result of the phytochemicals showed that the three muskmelon varieties had 1.86-4.11mg total phenol, 5.96-9.13% alkaloid, 0.04-3.20mg saponin and 2.92-4.01mg flavone respectively. The anti-nutrient composition showed that the three muskmelon varieties had 2.05-2.19mg phytate, 0.86-1.25mg tannin and 0.23-0.71mg oxalate respectively. The results showed that these three muskmelon varieties contain good nutrients and bioactive compounds. These three muskmelon varieties are underutilized and should be popularized so that people should be aware of it because it could help in the reduction of  malnutrition in Nigeria.	Comment by Bhopal Singh: The verities and obtained data were analyzed chemically and statistically, respectively	Comment by Bhopal Singh: delete	Comment by Bhopal Singh: delete	Comment by Bhopal Singh: Write as previous comment	Comment by Bhopal Singh: Same comment as previous

1.INTRODUCTION
Fruits and vegetables are important in diet of both rural and urban dwellers because of their high concentrations of dietary fibre, vitamins, minerals, and more recently phytochemicals, and antioxidants [1]. Adequate consumption of fruit and vegetables has been linked epidemiologically with reduced risk of many non-communicable diseases. Recently, a lot of studies have focused on the vital role of phytochemicals and antioxidants which impart bright colour to fruits and vegetables and act as scavengers cleaning up free radicals before they cause detrimental health effects [2]. An increased consumption of cruciferous vegetables was also reported to cause a decrease in the risk of intestinal, bowel, thyroid, pancreatic and lung cancer [3].
Several studies have shown that fruits and vegetables have cardiovascular disease risk-reducing potential. Their intake was strongly associated with lower cardiovascular risk factors such as lower blood pressure, cholesterol and triacylglycerol thus preventing premature cardiovascular disorders [4]. Fruits and vegetables products could be used to enhance the fibre content of food in the food industries. The diet with a high value of fibres is reported to have tremendous influence on health [5].
Many products extracted from fruits and vegetables like juices, jams, pectins and powders have the potential to be applied as functional ingredients in beverage products [6].
Fruits and vegetables have also been suggested to prevent osteoporosis in adults mainly for their rich sources of calcium and other vitamins which are vital in bone health [7]. The high fibre content of fruits and vegetables may play a role in calcium absorption and reduce the “acid load” of the diet [8] enhancing bone formation and suppressing bone resorption which consequently result in greater bone strength [9]. 
Muskmelon (Cucumis melo), commonly called as cantaloupe is one of the main vegetable crops grown and consumed in Africa especially in Nigeria and is therefore of economic importance. Muskmelon fruits are consumed in the raining season and are popular because the pulp of the fruit is very refreshing, bland taste with a pleasant aroma. In addition to its superior consumer preference, muskmelon fruits are an extremely healthful food choice as they are rich in ascorbic acid, carotene, folic acid, and potassium as well as a number of other human health bioactive compounds [10]. Muskmelons accumulate high amounts of β-carotene, since it represents its major mesocarp [11].
Muskmelon fruits are also a significant source of polyphenol, anti-oxidant phytochemicals which provide health benefits, particularly to the cardiovascular system, as largely showed for other foods. These bioactive compounds (particularly the flavonoid sub-class) are known to regulate the formation of nitric oxide, a key chemical in promoting health of the endothelium and prevention of heart attacks [12;13]. 
Generally, fruits and vegetables are perishable goods and are easily altered by physical, chemical and biological changes. It is therefore necessary to evaluate them to have a data on the chemical characteristics. Since obtaining the knowledge of the chemical properties of food materials would help reduce the spoilage and losses of such food material and increase awareness on the nutrient content, muskmelon is one of the underutilized foods in Enugu as well as some many African countries at large. It is underutilized as a result of lack of knowledge of the nutritional value and health benefit. This has led it to encounter high postharvest deterioration due to lack of shelf stability of the musk melon. Documenting the chemical composition of three varieties of muskmelon grown in Enugu State will be one of the ways to promote high consumption of the food crop so as to reduce its spoilage. This will lead to diversification of diet which has a direct influence on food security.	Comment by Bhopal Singh: Reference???
 2.MATERIALS AND METHOD
 2.1 Collection of the Raw Materials 
The three common varieties of muskmelon grown in Enugu State were purchased from Ugwogo Market, Enugu East Local Government, Enugu State Nigeria.    	Comment by Bhopal Singh: Use parenthesis
2.2 Identification 
The three common varieties of muskmelon grown in Enugu State were purchased, identified and authenticated at the Herbarium, Department of Botany, University of Nigeria Nsukka, Nigeria.
2.3 Processing of samples
Each of the three varieties of the muskmelon were washed, rinsed, peeled and sliced into 2cm thickness which was later blended using high electric blender (Binatone, Model, BLG-403) to obtain the pulp. It was packed in a plastic bottle separately labeled and stored in the refrigerator until needed for analysis.
2.4  Laboratory Analysis
Proximate analysis, mineral, vitamins, phytochemicals, and anti-nutrients properties were determined in triplicate using standard method.
2.4.1 Determination of Moisture Content
The moisture content of the sample was determined using the hot air oven method of AOAC [14]. Two gram (2g) of each sample (W2) was weighed and put into a washed and dried previously weighed (W1) petri-dish and placed in an oven at a temperature of 80⁰C for 2 hours and at 105⁰C until the weight was constant. The samples was cooled in a desiccator and weighed and the weight was recorded as (W3). The weight loss obtained as the moisture content was calculated from the formula:
% Moisture Content =   x 100                            1
Where	W1 = Initial Weight of empty crucible
W2 = Weight of crucible + sample before drying
W3 = Final weight of crucible + sample alter drying
2.4.2 Determination of Crude Fibre Content
This was determined by the method of AOAC [14]. In its determination, bottom flask and beaker was rinsed with clean water, dried in an oven at 100⁰C for 5 minutes and cooled. The defatted sample after fat extraction was used. Two grams (2g) of the sample (W1) was transferred into a 500mL flask and 200mL of pre-heated 1.25% H2SO4 was added and the solution was gently boiled for 30 mins, maintaining constant volume of acid by the addition of hot water. The residue obtained was washed 3 times with hot water and returned to the beaker. The 200mL of pre-heated 1.25% NaOH was added and boiled for another 30 min. This was filtered under suction and then was washed thoroughly with hot water and twice with ethanol. The residue was dried at 65⁰C for about 4 hrs, weighed and recorded as (W2). The residue was transferred into a crucible and placed in muffle furnace and ashed at 550⁰C for 4 hours. It was cooled in a desiccators and weighed (W3).
% Crude Fibre Content =   x          ------------------- 2
Where	W3 = Weight of Crucible + sample before ignition
W2 = Weight of crucible + ash after ignition
W1 = Weight of sample
2.4.3 Determination of the Fat Content
The Solvent extraction method of AOAC [14] was used. The extraction flask was washed with petroleum ether and then dried, cooled, weighed and recorded as (W1). Two gram (2g) of the sample was weighed (W2) into the extraction thimble. It was placed back in the Soxhlet apparatus. The washed flask was filled to about three quarter of its volume with petroleum ether (that has the boiling point range of 40-60⁰C). The apparatus was then set-up and extraction were carried out for a period of 5 hours after which complete extraction was made. The petroleum ether was recovered leaving only oil in the flask at the end of the extraction. The oil in the extraction flask was dried in the oven, cooled and finally weighed (C). The fat content was expressed as a percentage of raw materials. The difference in weight of empty flasks and the flask with oil content was calculated as:
% Ash Content =   -----------------------------3
Where; W2 = Weight of sample
W1 = Weight of empty flask
W3 = Weight of flask + oil
2.4.4 Determination Ash Content
The ash content of the sample was determined by the method of AOAC [14]. A silica dish was heated to about 60⁰C and then cooled in a desiccator, weighed and recorded as (W1). Two grams (2g) each of the sample was weighed (W2) and put into the silica dish and then was transferred to the furnace. The temperature of the furnace was allowed to reach about 500⁰C after placing the dish in it. The temperature was maintained until whitish-grey colour was obtained which was an indication that all the organic matter of the sample had been destroyed. The dish was then brought out from the furnace and was cooled in a desiccator, then re-weighed and recorded as (W3). The percentage ash content was then calculated as:
% Ash Content =   x 100-------------------------4
Where: A = Weight of empty dish
B = Weight of empty dish + sample before ashing
C = Weight dish + ash
2.4.5	Determination of Protein Content
The crude protein of the samples was determined by the Micro Kjeldahl technique as described by AOAC [14]. Two gram (2g) weight (W) of the sample was put into a Kjeldahl flask. Four grams (3g) anhydrous sodium sulphate and two (2g) of hydrated copper sulphate (catalyst) was added into the flask. Then 20mL of concentrated tetraoxosulphate (IV) acid (H2S04) was added to digest the sample. The digestion was continued under heat until a clear solution was observed. The clear solution was cooled and made up to 100mLwith distilled water. A digest of about 5mL was collected for distillation. Also, 5ml of sodium hydroxide (NaOH) was put into the distillation flask and distillation was allowed to take place for some minutes. The ammonia that was distilled off was absorbed by boric acid indicator and this was titrated with 0.01M hydrochloric acid (HCl). The titre value (T) of the end point at which the colour changed from green to pink was taken. The crude protein was calculated as: 
% Crude Protein Content =      ------------------------------5
Where: T = Titre value
W = Weight of sample dried 

2.4.6 Determination of the Carbohydrate
The Carbohydrate content of each sample was determined by difference.  % Carbohydrate = 100 % - (protein + fat + fibre + ash + moisture) [14].
2.5 Vitamin Composition of the Samples
The vitamin composition of each sample was determined to ascertain their nutritional quality. All analysis were done in triplicate.
2.5.1 Determination of Beta-carotene content 
 The beta-carotene concentration was determined using a colorimetric assay which developed by Biswas et al. [15]. Five hundred (500) mg of the dried sample were extracted twice using 5 mL chilled acetone, and the mixture was let to stand in an ice bath for 15 minutes with occasional shaking. The mixture was mixed vigorously for 10 minutes and centrifuged at 1370 x g for 10 min. The supernatants were pooled and filtered using Whatman filter paper No.42. The absorbance of the extract was read at 449 nm using a UV-Vis spectrophotometer. Three replicates for every fruit were measured.
2.5.2 Determination of Thiamine Content
The thiamine content of each sample was determined according to the flourimetric method of AOAC [14]. Five grams (5g) of each the sample was weighed into a 50mL conical flask, then 7.5mL of 0.2N hydrochloric acid was added and the flask was heated to boiling point on the water bath for 30min, after which the flask containing the boiled sample was allowed to cool at room temperature. On cooling, the mixture was incubated overnight at a temperature of 37ºC after which it was placed in a 100mL volumetric flask and made up to the mark with distilled water. The mixture was filtered and the filtrate obtained was purified by passing it through the column of silicate. After purification, 10mL of the filtrate was pipetted into a 50mL conical flask and 5mL of acidified potassium chloride, 3mL of alkaline tenicyanide solution and 15mL of isobutanol were added to the flask to ensure the oxidation of thiamine to thiochrome. The flask was thoroughly shaken for 2min and the mixture was allowed to separate. After that, the alcohol layer was taken and two grams (2g) of anhydrous Sodium sulphate was equally pipetted into another 50mL stoppered volumetric flask. In addition, the standard solutions of thiamine was prepared from the stock and kept separately. Thereafter, 5mL of the sample solution obtained after the removal of isobutanol extract and that of the standard blank was pipetted into individual test tubes and 3mL of acidic sodium hydroxide was added to each test tube as a stabilizing agent. The flourescence of the sample solution (A) and the blank (B) was individually measured with the flourimeter set to the excitation wave-length 360nm and emission wavelength of 435nm, respectively. Then the reading of blank was subtracted from the reading of the sample solution to obtain an equation (C).
Thiamine content (mg/100g) =      ------------------------6
Where; C =Reading of sample solution – Reading of blank.
             A = Reading of the standard solution.
             B = Volume of the solution used for the test on the column.
2.5.3 Determination of Riboflavin Content
The riboflavin content of each sample was determined according to the flourimetric method of AOAC [14]. Five grams (5g) of each of the sample (A) was weighed into a 50mL conical flask and 20mL of 0.2N hydrochloric acid was added to the flask. The flask containing the sample and the acid solution was boiled on the water bath for 60min. After that, the mixture was filtered into a 100mL volumetric flask and made up to the mark with distilled water. Ten milliliters (10mL) of the filtrate was pipetted into a test tube and kept away from strong light. The standard solutions of riboflavin was prepared from the stock solution and 10mL of the standard solution was also pipette into another test tube and kept separately. One milliliter (1mL) of ascorbic acid was added to each of the test tube and the mixture was mixed thoroughly in each case. In addition, 0.5mL of acetic potassium permaganate solution was also added to each of the test tube and kept away for 5 min, followed by the addition of 0.5mL peroxide solution as a stabilizing agent. Thereafter, the fluorescence of the sample kept in the first test tube containing the sample filtrate was measured with the flourimeter set to excitation wavelength of 470nm and emission wavelength of 526nm and recorded (B). After the measurement, 10mL of sodium sulphate solution was added to each of the test tube and their flourescence measured within 10sec and recorded as blank reading (C). The riboflavin content of each sample in (mg/100g) was calculated from the formula:
Riboflavin Content (mg/100g)  =       --------------------------7
Where; A = Weight of the sample
B = Reading of sample in the first tube - Reading of sample blank
C = Reading of the sample + standard solution in the second tube - reading of the            sample + standard blank.
2.5.4 Determination of Vitamin C Content
The titration method of AOAC [14] will be used to determine the vitamin C content of each sample. Two grams (2g) of each sample will be macerated in 50mL distilled water. To 50mL of the prepared sample, equal volume of extraction solution (containing 15g of phosphoric acid, 40mL acetic acid, and up to 500 ml with distilled water) will be added. Few drops of indicator (0.1g thymol blue was dissolved in 10.75mL of 0.02N sodium hydroxide solution and diluted with 250mL distilled water) will be added to the aliquot and the resultant solution will be titrated with Indophenol standard solution to obtain a rosy pink solution (V). Standard solution will be prepared by dissolving 0.05g ascorbic acid in 45mL in the extraction solution and making up to 50mL and will be titrated with indicator. The vitamin C content of each sample will be calculated from the formula:
 Standardization of indophenol =  (C)------------------8
  Vitamin C content (mg/100g) = 
          Where V = mL indophenol solution used.
                       C = mL ascorbic acid/mL indophenols.
2.5.5 Determination of Vitamin E 
Vitamin E content of each sample was determined using the method of AOAC [14]. A mixture of the sample (1g), absolute alcohol (10ml) and 1mL alcoholic Sulphuric acid (20 ml) was refluxed for 45 minutes in a condenser and cooled for 15minutes. Unsaponifiable matter in the mixture was extracted with dimethyl ether. The extracts evaporated at a low temperature and the residues obtained were dissolved in 10ml absolute alcohol. Absolute alcohol (5ml) and 1ml Conc. HNO3 was added to aliquots of the samples and standards (0.3-3.0mg vitamin E). The mixture was evaporated in a water bath (Techmel and techmel, Texas, USA) at 900C for 3 minutes from the time the alcohol started boiling. A series of standard solutions of known concentrations was determined with reference to their absorbance from which average was recorded.  Its absorbance was measured at 290 nm using a UVIKON XL spectrophotometer (North Star Scientific Leeds, UK) against a blank containing 5 ml absolute alcohol and 1ml conc HN03 and treated in a similar manner. Vitamin E content was calculated using the formula below:
Vitamin E (mg/100g) = Absorbance of sample x dilution factor x gradient                  ---------9
				                 Weight of sample  
2.6 MINERAL COMPOSITION OF THE SAMPLES
The mineral composition of each sample was evaluated to ascertain their nutritional quality. Prior to the analysis, the minerals was extracted from each sample according to the dry ash extraction method of AOAC [16]. Two grams (2g) of each sample was weighed into the ashing dish and ignited in a muffle furnace at 550°C until a greyish colouration was obtained. The dish containing the samples in each case was removed from the furnace after ashing and the resulting ash was dissolved by the addition of 5mL of hydrochloric acid. The dish containing the ash solution was placed in a sand bath for 10 min after which the solution was carefully filtered into a 100mL volumetric flask and made to the mark with distilled water. The extracts produced in each case was stored separately in small bottles at room temperature (29±2ºC) and then was used individually for mineral analysis. All determinations were carried out in triplicate samples.
3.6.1 Determination of Potassium Content
The potassium content of each sample was determined using the method of AOAC [14]. Two grams (2g) each of sample was digested with 2.5mL of 0.03N hydrochloric acid (HCL). The digest was boiled for 5 min, allowed to cool to room temperature, transferred to 50ml volumetric flask and was made up to the mark with distilled water. The resulting digest was filtered with ashless Whatman No.1 filter paper. The filtrate from each sample was analysed for potassium content using the atomic absorption spectrophotometer (Buck Scientific Atomic Absorption Emission Spectrophotometer Model 205, Manufactured by Nowalk, Connecticut, USA) using standard wavelengths. The real values was extrapolated from the respective standard curves and the values obtained was adjusted for HCl-extractability for the respective ions.
2.6.2 Determination of Phosphorus Content
This was done according to the method of AOAC [14]. The phosphorus content of each sample was determined using the simultaneous inductively coupled plasma optical emission spectrophotometer. Two grams (2g) of each sample and 8 mL of 65 % HNO3 was added to 2 mL of 30 % H2O2 and the mixture was burned in the microwave milestone at 200°C for 15 min. This process was complemented with the addition of 50mL of distilled water and the sample was removed from the container. All the reagents and the sample were prepared in double distilled water. The phosphorus content of each sample was measured at the wavelength of 214.9 nm.
2.6.3 Determination of Zinc Content
The zinc content of each sample was determined using the method of AOAC [14]. Two gram (2g) of each sample was digested with 2.5mL of 0.03N hydrochloric acid (HCL). The digest was boiled for 5 min, allowed to cool to room temperature, transferred to 50mL volumetric flask and was made up to the mark with diluted water. The resulting digest was filtered with ashless Whatman No.1 filter paper. The filtrate from each sample was analysed for zinc content using an atomic absorption spectrophotometer (Buck Scientific Atomic Absorption Emission Spectrophotometer Model 205, Manufactured by Nowalk, Connecticut, USA) using standard wavelengths. The real values was extrapolated from the respective standard curves and the values obtained was adjusted for HCl-extractability for the respective ions.
2.6.4 Determination of Iron Content
The iron content of each sample was determined using the atomic absorption spectrophotometer according to the method of AOAC [14]. Two gram (2g) of the extract was pipetted into a fifty milliliters (50mL) volumetric flask and made up to mark with distilled water. Six (6) drops of the glycolic acid with two milliliters (21nl) of 7N ammonia solution were added to the flask. The absorbance of the solution was read with the spectrophotometer at 45nm. The standard solutions of iron (Oppm, 2ppm, 4ppm, 6ppm and 10ppm) was prepared from the stock solution and their absorbance measured at the same wavelength. The values of the absorbance of the standard solutions obtained was used to plot the calibration curve, from which the concentration of iron in each sample was calculated from the formula:
Iron Content (mg/l00g) =          --------10
2.6.5 Determination of Calcium Content
The calcium content of the samples was determined according to EDTA versente complex metric method of AOAC [14]. Two milliliters (2mL) each of the sample (s) was pipetted into fifty milliliter (50mL) flask and 10mL of distilled water for dilution (DF) and a few drops of 4N (M.WH) sodium Hydroxide solution were added to the flask with a small amount of meroxide indicator to give the solution a pink colour. Thereafter, titration reading (T.R) was done on the content of the flask using 0.02 (N EDTA) (ethylene diamine tetra acetic acid) until the end point of the coloration was obtained. The percentage calcium content of each sample was calculated as shown:
Calcium Content (mg/100g) =   ---------------------11
T.R = Titration reading
N (EDTA) =Normality of EDTA
M.WH = Molecular weight
S = Sample weight
DF = Dilution factor
2.6.6 Determination of Magnesium Content
The magnesium content of each sample was determined using the atomic absorption spectrophotometer described by AOAC [16]. Five milliliters (5mL) of the extract in each case was pipetted into a fifty milliliters (50mL) volumetric flask. Then, ten milliliters (10mL) of silicon chloride solution (SiCl2) was added to the flask. The content of the flask was then diluted to volume with distilled water and the absorbance was measured with the spectrophotometer after 30 min at 540nm. In addition, a set of standard solutions of magnesium (Oppm, 2ppm, 4ppm, 6ppm and l0ppm) were prepared from the stock solution and their absorbance measured individually at the same wavelength. The values of the absorbance of the solution obtained was used to plot the calibration curve, from which the magnesium content of each sample was extrapolated. The magnesium content of each sample was calculated from the formula:
Magnesium content (mg/100g)  =   -------------------12
2.7 PHYTOCHEMICAL COMPOSITION
2.7.1 Determination of the Total Phenol Content
Total phenolic content of each extract was measured as described in [17]. Briefly, 0.1 ml of extract was mixed with 0.1 ml of Folin Ciocalteu reagent and 1.5 ml of distilled water. After 5 minutes 0.3 ml of 20% (w/v) Na2CO3 was added. The mixtures were vortexed and left at room temperature for 30 min in the dark. Absorbance was measured at 765 nm (Specord 200 Analytic Jena, Germany). Total phenols were calculated from a gallic acid standard curve and reported as mg gallic acid equivalents (GAE) /g of dried weight. The linearity range of the calibration curve was 0.05 to 0.50 mg/ml. 
2.7.2 Determination of flavone
The flavone content was determined spectrophotometrically using AlCl3 reagents [18]. One ml of extract was mixed with 4 ml of distilled water and 0.3 ml of 5% NaNO2 (w/v). The mixtures were vortexed, and left at room temperature for 5 minutes. After that, 0.3 ml of 10% AlCl3 (w/v) was added, vortexed and left for 6 minutes. Two ml of 1 M NaOH and 2.4 ml distilled water were added. Absorbance was immediately measured at 510 nm. Total flavonoids were calculated from a catechin hydrate standard curve and reported as mg catechin hydrate equivalents (CAE)/g of dried weight. The linearity range of the calibration curve was 0.01 to 0.08 mg/ml.
2.7.3 Determination of Saponin Content 
The saponin content of each sample was determined using the method of AOAC [14]. Saponin extract of each sample was done using acetone and methanol. Crude lipid content of each sample was extracted with acetone while methanol was used to extract saponin. Two gram (2 g) of each sample in triplicate (S) was folded in filter paper and put in thimble and was extracted by influxing in a Soxhlet extractor. Extraction was done with acetone in a 250 mL capacity round bottomed flask containing 100 mL methanol, fitted to the extractor and the extraction was sustaining for another 3 h. The weight of flask was taken before (B) and after extraction (A) to note the change in weight. Methanol was recovered by distillation after the second extraction and the flasks was oven-dried and allowed to cool at room temperature and weighed. The saponin content was calculated using the formula;  
       Saponin (mg/100g) =    ------------------13
Where   A= mass of flask and extract 
              B = mass of empty flask
2.7.4 Determination of Alkaloids 
The alkaloids content of each sample will be determined using the method of AOAC [16]. About five gram (5 g) of each sample will be weighed into a 250 mL beaker, and 200 mL of 20% acetic acid in ethanol will be added and will be covered to stand for 4 h. This will be filtered and the extract will be concentrated using a water bath to evaporate one-quarter of the original volume. The concentrated ammonium solution will be added drop-wise to the extract until the precipitation will be completed. The entire solution will be allowed to settle and the precipitate will be collected by filtration, after which it will be weighed and recorded. 
2.8 ANTI-NUTRIENT COMPOUNDS
2.8.1 Determination of Phytate Content 
The phytic acid content of each sample was determined using the method of AOAC [16]. Four grams (4 g) of each sample was soaked in 100 mL of 2% HCl for 3 h and then filtered. Then 25 mL of the filtrate was dispensed into a conical flask and 5 mL of 0.3 mL ammonium thiocyanate solution was added as indicator. Thereafter, 53.5 mL distilled water was added to the mixture to give it a proper acidity and this was titrated with standard iron III chloride solution, which contains about 0.00195 g (1.95 g) of iron per millimeter until a brownish colour persisted for 5min.
2.8.2 Determination of tannin 
The tannin content of each sample was determined using the method of AOAC [14]. Two grams (2g) of the sample was poured into a beaker containing 50 mL of distilled water and heated to 60°C. Then it was filtered and the residue was discarded. Then ten millilitres (10mL) of 4% copper acetate solution was added to the hot filtrate and boiled for another 10 min. The precipitate was filtered and the filtrate was discarded. The residue was dried using a filter paper and then dried sample was scraped from filter paper into a pre-weighed crucible. The weight was recorded as (W). The crucible containing the sample was incinerated in a muffle furnace at 550°C, cooled in a desiccator and was reweighed as W1. The difference between the weight of sample before ashing and the ash residue after incineration represents the tannin content.
2.8.3 Determination of Oxalate 
The permanganate titration method described by AOAC [16] was used. A 5 g weight of each sample (W) was suspended in 100 mL of distilled water and 5 mL of 6mHCl was added. The mixture was digested by heating at 100°C for an hour. It was cooled and filtered. Then the pH was adjusted by adding 2 drops of methyl red indicator followed by drop wise addition of concentrated aqueous ammonia solution (NH40H) until a faint yellow colouration was obtained, at pH between 4-4.5. The mixture was heated to 90°C in a water bath, cooled and filtered (to remove ferrous ion precipitates). The filtrate was again heated 90°C and 10 mL of 5% CaCl2 solution was added with constant steering. It was allowed to cool and then allowed to stay overnight in the refrigerator (5°C) the mixture was centrifuged at 3000 rpm for 15 minutes. The supernatant was decanted and the precipitate was dissolved in 10 mL of 20% H2SO4. The solution was made up to 100 mL with distilled water and was titrated against 0.05 KMnO4 solutions to a faint pink colour which persisted for 30 seconds. The oxalate content was given by the relationship that 1mL of 0.05m KMnO4 solution = 0.00225g oxalate. 
        Calculation of oxalate content 
                        % oxalate content =            -----------------14
Where W = weight of sample use.
2.9 Statistical Analysis
The data generated was subjected to one-way analysis of variance (ANOVA) using Statistical Package for Social Sciences (SPSS, version 20) software, and significant means was separated using the Turkey’s Least Significance Difference (LSD) Test at p<0.05.
3. RESULTS AND DISCUSSSION
Table 1: Proximate composition of muskmelon fruits (%)
 Samples                                A                              B                              C
Moisture                           62.34b±0.03           65.80a±0.09            66 33a±0.19
Fat                                      0.40a±0.01            0.20b ±0.31               0.22b±0.32
Ash                                    2.33b±0.02            2.75a± 0.01                2.64a±0.02
Fibre                                  0.63c±0.02             1.11a±0.01                0.94b±0.42
Protein                               1.61b±0.43            1.84a± 0.43                1.54b±0.15
Carbohydrate                   32.69a± 0.22           28.30b± 0.06             28.33b±0.33
Values are mean ± standard deviation of 3 replication
Keys:  A = Muskmelon variety 1.
            B = Muskmelon variety 2.
            C = Muskmelon variety 3.
3.1 Proximate composition of muskmelon fruits	Comment by Bhopal Singh: Write this before table
Table 1 shows the proximate composition of the three varieties of muskmelon fruits. From the Table, Muskmelon A had 62.34% moisture, 0.40% fat, 2.33% ash, 0.63% fibre, 1.61% protein and 32. 69% carbohydrate. Muskmelon B contained 65.80% moisture, 0.20% fat, 2.75% ash, 1.11% fibre, 1.84% protein and 28.30% carbohydrate while Muskmelon C had 66.33% moisture, 0.22% fat, 2.64% ash, 0.94% fibre, 1.54% protein and 28.33% carbohydrate. 
Moisture: The moisture content of the muskmelon varieties (A, B. and C) were 62.34%, 65.80% and 66.33% respectively. The high content of moisture in the samples suggested that they have high perishability [19]. Water as a nutrient helps to restore fluids lost through metabolism, breathing, sweating, and the removal of waste [20]. It helps keep individual from overheating, lubricates the joints and tissues, maintains healthy skin, and is necessary for proper digestion [21].
Fat: The fat content of the three varieties of muskmelon fruits; (A, B and C) muskmelon varieties were 0.40%, 0.20% and 0.22% respectively. Lipid content in the muskmelon fruits samples were very low which is common for fruits. Decreasing the amount of fat intake is an effective means of lowering the serum cholesterol concentration [22]. Consumption of these varieties of muskmelon fruits with low fat content may reduce high incidence of obesity, diabetes, cardiovascular diseases, high blood pressure which are associated with high intake of fatty foods [23]. Fat is necessary for the absorption of fat-soluble vitamins (A, D, E and K).
Ash: The ash content of the three varieties of muskmelon fruits; (A, B and C) varieties were 2.33%, 2.75% and 2.64% respectively. The Ash content was low compared to the report of Umerah et al. [24] that examined jackfruit and found a value slightly above what was obtained in this report 3.1%. The amount of ash present can be translated to the quantity of minerals present in the samples.
Fibre: The fibre content of the three varieties of muskmelon fruits; (A, B and C) varieties were 0.63%, 1.11% and 0.94% respectively. The muskmelon studied have low fibre levels; an indication that they cannot be considered as good source of fibre. However, the fibre present in these samples, though of low levels, could contribute to the role of fibre in the diet, that of helping to stimulate peristalsis, thus aiding the movement of food through the digestive system, thereby preventing constipation [24]. Moreover, fibres found in fruits and vegetables have been shown to reduce intestinal passage rates by forming a bulk, leading to a more gradual nutrient absorption [25].
Protein: The protein content of the three varieties of muskmelon fruits; (A, B and C) varieties were 1.61%, 1.84% and 1.54% respectively. The Protein content of the muskmelon varieties were high compared to the values reported by Shamsudin et al. [26] at 0.80%. The protein contents of the fruits make them poor sources of plant protein and these shows that muskmelon fruits are not good sources of protein. 
Carbohydrate: The carbohydrate content of the three varieties of muskmelon fruits; (A, B and C) varieties were 32.69%, 28.30% and 28.33% respectively. The carbohydrate contents (56.65%) obtained were higher than 35.61% reported Ficus capensis fruits respectively [24]. These values are however; lower than those reported for pawpaw (40%) and gauva (35.8%) [27]. The recommended dietary allowance (RDA) values for children, adults, pregnant and lactating mothers are 130g, 130g, 175g and 210g, respectively. 

Table 2: Mineral composition of muskmelon fruits mg/100g
Sample                                A                                  B                                C
Calcium                      24.77a±0.67                  21.26b±0.15                16.60c±0.20
Iron                               1.64a±0.45                    1.21b±0.18                  1.11b±0.01
Magnesium                11.23b±0.11                  13.21a±0.23                 12.62ab±0.0
Potassium                  31.16a±0.13                  26.25b±0.17                 23.84c±0.35
Zinc                             1.26b±0.61                   1.30ab±0.34                  1.58a±0.21
Sodium                      14.81a±0.05                   9.28b±0.28                  14.32a±0.40
Phosphorus                18.20a±0.22                 17.92a±0.09                 12.80b±0.02
Values are mean ± standard deviation of 3 replication
Keys:  A = Muskmelon variety 1.
            B = Muskmelon variety 2.
            C = Muskmelon variety 3.
3.2 Mineral composition of muskmelon	Comment by Bhopal Singh: Title must be come before the table…maintain this everywhere
Table 2 shows the mineral composition of the three varieties of muskmelon fruits. From the Table, Muskmelon A had 24.77mg calcium, 1.64mg iron, 11.23mg magnesium, 31.16mg potassium, 1.26mg zinc, 14.81mg sodium and 18.20mg phosphorus. Muskmelon B contained 21.26mg calcium, 1.21mg iron, 13.21mg magnesium, 26.25mg potassium, 1.30mg zinc, 9.28mg sodium and 17.92mg phosphorus while Muskmelon C had 16.60mg calcium, 1.11mg iron, 12.62mg magnesium, 23.84mg potassium, 1.58mg zinc, 14.32mg sodium and 12.80mg phosphorus. 
Calcium: The calcium content of the three varieties of muskmelon fruits; (A, B and C) varieties were 24.77mg, 21.26mg and 16.60mg respectively. The values are lower compared to the values reported by Nwosu et al. [28] using similar fruits. The values are also low compared to grape fruit pulp (72.2mg/100g), guava (34.56mg/100g) and pawpaw (29.64mg/100g). Calcium help in regulation of nerve impulses transmittance, muscle contractions and help in bone formation. Calcium had been reported to play a major role in muscle contraction, building strong bones and teeth, blood clotting, nerve impulse, transmission, regulating heart beat and fluid balance within cells. It has also been identify to play major role in managing blood pressure and preventing breast cancer [29]. 
Iron: The iron content of the three varieties of muskmelon fruits; (A, B and C) varieties were 1.64mg, 1.21mg and 1.11mg respectively. This shows that A contain the highest amount of iron than the two other samples B and C. Sample A with high iron levels could be useful in the fight against iron deficiency anaemia.  In comparison with other research; lower amount of iron is reported for 0.08mg/100g, 0.52mg/100g, 1.04mg/100g, 0.28mg/100g, and 0.40mg/100g on monkey guava, banana, apple, guava and sweet orange respectively [30;31]. Iron is a component of many proteins and enzymes, notably haemoglobin and cytochrome P450 (a family of enzymes containing heme as a cofactor that functions as monooxygenases). Deficiency of iron could result to iron deficiency anaemia. The recommended daily allowance (RDA) of iron in adults is 8.7mg a day for men over 18, 14.8mg a day for women aged 19 to 50 and 8.7mg a day for women over 50 [32]. 
Magnesium: The magnesium content of the three varieties of muskmelon fruits; (A, B and C) varieties were 11.23mg, 13.21mg and 12.62mg respectively. Comparatively, the values obtained are much lower than those reported by Nwosu et al. [28] using similar fruit. Also, other fruits reported lower values of 2.56mg/100g, 4.00mg/100g, 7.00mg/100g and 10.02mg/100g for monkey guava, sugar apple, grape and orange respectively [30;33;34]. Magnesium plays important role in the structure and the function of the human body. The adult human body contains about 25 grams of magnesium. Over 60% of all the magnesium in the body is found in the skeleton, about 27% is found in muscle, while 6 to 7% is found in other cells, and less than 1% is found outside of cells [35].
Potassium: The potassium content of the three varieties of muskmelon fruits; (A, B and C) varieties were 31.16mg, 26.25mg and 23.84mg respectively. Potassium was the most abundant mineral in all the samples (23.84-31.16mg/100g of the fruits). High values could be due to high uptake of Potassium by the plant from the soil, whose parent materials are believed to contain more Ca and K [36]. These values are higher compared with other results on conventional fruits for orange (15.2mg/100g), pineapple pulp (21.3mg/100g), banana (39.86mg/100g), apple (11.44mg/100g) and guava (0.09mg/100g) [37;31] and some underutilized fruits 2.43-410.00mg/100g [38] while in comparison with recommended dietary allowance (RDA) for adult [39], l00g each of the fruits could provide the daily body potassium requirement of 90.34 - 99% respectively. This shows that food could act as an electrolyte in keeping the brain, kidney, heart, muscle tissue and other important organ of the body in good condition.
Zinc: The zinc content of the three varieties of muskmelon fruits; (A, B and C) varieties were 1.26mg, 1.30mg and 1.58mg respectively. Nwosu et al. [28] reported lower value of 0.62mg/100g and 0.45mg/100g in T. catappa and H. thebaica respectively. The recommended dietary allowance NRC [39] of zinc for adults to be 12-15mg, thus, the mean contribution to the dietary allowance from muskmelon fruit samples are 8.53-10.67 and 9.47-11.83% respectively. Zinc is an essential micronutrient for human growth and immune functions [38]. 
Sodium: The sodium content of the three varieties of muskmelon fruits; (A, B and C) varieties were 14.81mg, 9.28mg and 14.32mg respectively. This result compared favourably to other conventional fruits; like 13mg/100g and 15.7mg/100g for pear and apple respectively while lower values of 1mg/100g, 3mg/100g and 2.08mg/100g for banana, orange and guava respectively were reported [40;30]. The result shows that muskmelon fruits have low sodium content which is a characteristic of fruit that earns the sample a good food for hypertensive patients. Sodium is important intracellular cation, which is involved in the regulation of plasma volume, acid-base balance, nerve and muscle contraction [41].  A diet high in potassium and low in sodium (low urinary Na and K ratio) favours lower blood pressure. Increase in dietary potassium as the chloride salt has shown to decrease blood pressure in some hypertensive individuals [42]. It is also possible that a low sodium and high K diet would decrease the development of cardio vascular disease [43]. The sodium requirement from plant source is not much important because of its availability as NaCl salt.
Phosphorus: The phosphorus content of the three varieties of muskmelon fruits; (A, B and C) varieties were 18.20mg, 17.92mg and 12.80mg respectively. The phosphorus concentration of the fruits is 12.80-18.20mg/100g; which is lower when compared with other values reported by Amarteifio and Mosase [33] for banana (40mg/100g), sweet orange (23mg/100g) and ripe pawpaw (74mg/100g). This is an indication that; the fruits are not good sources of phosphorus particularly when compared to its RDA value (800mg/day). A balance proportion of calcium and phosphorus is needed in the body. Phosphorus is essential component of bone mineral. Deficiency of phosphorus- calcium balance result in osteoporosis, arthritis, pyorrhea, rickets and tooth decay [42]. Phosphorus is important in the formation of bones and teeth. It plays an important role in the body’s use of carbohydrates and fats. It is also needed for the body to make protein for the growth, maintenance, and repair of cells and tissues. Phosphorus helps in healthy bone formation, improved digestion, regulated excretion and protein formation [44].
Table 3: Vitamin composition of muskmelon 
 Samples                                         A                                  B                            C
Beta Carotene (RE)                  426c±1.22                  460b±0.75               516a±0.24
Vitamin C (mg/100g)            60.28a±0.98               45.30c±0.32            64.10b±0.36
Vitamin E (mg/100g)              1.23c±0.45                 2.64a±0.11              2.31b±0.23
Riboflavin (mg/100g)             0.24c±0.14                 1.00a±0.02              0.53b±0.01
Thiamine (mg/100g)              2.51b± 0.03                2.20c±0.33              3.05a±0.65
Values are mean ± standard deviation of 3 replication
Keys:  A = Muskmelon variety 1.
            B = Muskmelon variety 2.
            C = Muskmelon variety 3.

3.3 Vitamin Composition of the muskmelon fruits
Table 3 shows the vitamin composition of the three varieties of muskmelon fruits. From the Table, Muskmelon A had 426RE beta-carotene, 60.28mg vitamin C, 1.23mg vitamin E, 0.24mg riboflavin and 2.51mg thiamine. Muskmelon B contained 460RE beta-carotene, 45.30mg vitamin C, 2.64mg vitamin E, 1.00mg riboflavin and 2.20mg thiamine while Muskmelon C had 516RE beta-carotene, 64.10mg vitamin C, 2.31mg vitamin E, 0.53mg riboflavin and 3.05mg thiamine.
Beta-Carotene: The beta-carotene content of the three varieties of muskmelon fruits (A, B and C) varieties were 426RE, 460RE and 516RE respectively. The value is within the range of value obtained for the beta carotene content (4.50-2068.33RE) of some underutilized fruits [38]. Beta-carotene is a powerful antioxidant that can reduce inflammation and boost immune function by increasing disease-fighting cells in the body [48]. Beta-carotene is converted into vitamin A (retinol) in the body. The body need vitamin A for good vision and eye health, for a strong immune system, and for healthy skin and mucous membranes [49]. 
Vitamin C: The vitamin C content of the three varieties of muskmelon fruits; (A, B and C) varieties were 60.28mg, 45.30mg and 64.10mg respectively. The values were above the value (40 mg/day) recommended by FAO [50] for vitamin C. It is important to note that ascorbic acid is a water-soluble antioxidant that promotes absorption of non heam iron. Vitamin C (ascorbic acid) is needed for the repair of tissues in all parts of the body. The important functions of vitamin C include healing of the wounds and formation of scar tissues. In addition, it is also used extensively as an antioxidant and food additive in food processing and preservation.
Vitamin E: The vitamin E content of the three varieties of muskmelon fruits; (A, B and C)  varieties were 1.23mg, 2.64mg and 2.31mg respectively. Vitamin E is a powerful antioxidant, which helps in the removal of free radicals that can easily damage the body cells [50]. Vitamin E, a fat-soluble vitamin occurs in several forms, but alpha-tocopherol that is preferentially accumulates in blood and tissues and protects membrane components from free radical damage. 
Riboflavin: The riboflavin content of the three varieties of muskmelon fruits (A, B and C) varieties were 0.24mg, 1.00mg and 0.53mg respectively. Riboflavin (Vitamin B2), helps the body to convert food (carbohydrates) into fuel (glucose), which is used to produce energy. It also helps the body to metabolize fats and proteins. It equally serves as an antioxidant which helps to fight against the damaging particles in the body known as free radicals [51]. 
Thiamine: The thiamine content of the three varieties of muskmelon fruits; (A, B and C) varieties were 2.51mg, 2.20mg and 3.05mg respectively. Thiamine (vitamin B1) helps the body's cells to change carbohydrates into energy. The main role of carbohydrate is to provide energy for the body, especially the brain and nervous system. Thiamine also plays a role in muscle contraction and conduction of nerve signals. It helps in muscle contraction and conduction of nerve signals [48].
Table 4: Phytochemical composition of muskmelon
Sample                                         A                           B                             C
Total phenol (µg/GAE/mg)     1.86c±0.01              2.24b±0.11                4.11a±0.14
Alkaloid (%)                           8.32a±0.17              5.96b± 0.03                  9.13a±0.13
Saponin (%)                            0.04c±0.0               3.20a± 0.16                 1.64b±0.25
Flavone (µg CE/mg)              4.01a±0.22               3.06ab±0.04                 2.92b±0.16
Values are mean ± standard deviation of 3 replication
Keys:  A = Muskmelon variety 1.
            B = Muskmelon variety 2.
            C = Muskmelon variety 3.
3.4 Phytochemical Composition of the muskmelon fruits
Table 4 shows the phytochemical composition of the three varieties of muskmelon fruits. From the Table, Muskmelon A had 1.86mg total phenol, 8.32% alkaloid, 0.04mg saponin, and 4.01mg flavone. Muskmelon B contained 2.24mg total phenol, 5.96% alkaloid, 3.20mg saponin, and 3.06mg flavone while Muskmelon C had 4.11mg total phenol, 9.13% alkaloid, 1.64mg saponin, and 2.92mg flavone. 
Total phenol: The total phenol content of (A, B and C) varieties were 1.86mg, 2.24mg and 4.11mg respectively. Phenolic compounds are important plant constituents with redox properties responsible for antioxidant activity [52]. The hydroxyl groups in plant extracts are responsible for facilitating free radical scavenging. Therefore, muskmelon fruit possess good health benefits if consumed because of the presence of this secondary metabolites.
Alkaloid: The alkaloid content of (A, B and C) varieties were 8.32%, 5.96% and 9.13% respectively. Alkaloids are well known with its antimicrobial activity. The mechanism actions of alkaloids in antimicrobial activity include interculation DNA or inhibiting the biosynthesis of membrane phospholipid [53]. The implication draw from this finding is that muskmelon could be use as a therapy for cardioprotective and inflammatory reactions.
Saponin: The saponin content of (A, B and C) varieties were 0.04%, 3.20% and 1.64% respectively. The values obtained in sample B and C were higher than the value 0.45- 0.78mg reported by [54] in Azadirachta indica and pawpaw leaf. Igile et al. [55] reported that saponins at low levels less than 10 % are said to be safe and non- toxic, which implies that muskmelon fruit varieties are safe for human consumption which could help to protect the human body against cancers and also lower cholesterol levels since the saponin content were below the safe level. Igile et al. [55] reported that high saponin levels have been associated with gastroenteritsis, manifested by diarrhea and dysentery. Saponins are one of the most numerous and diverse groups of plant natural products. They serve a range of ecological roles including plant defence against disease and herbivores and possibly as allelopathic agents in competitive interactions between plants [56].
Flavone: The flavone content of (A, B and C) varieties were 4.01mg, 3.06mg and 2.92mg respectively. The values of this findings were in line with the values (2.10-4.54mg/100g) obtained in the findings of Igile et al. [55] for parboiled pumpkin fruit. Flavones and flavonols are molecules present in most plants which are an important component of some human diets. Flavonoids possess a number of medicinal benefits, including anti-cancer, antioxidant, anti-inflammatory, and antiviral properties. They also have neuro-protective and cardio-protective effects. Ngwa and Nnam [57] observed a decrease in the cholesterol, triglyceride, low density lipoprotein and increase in high density lipoprotein level of obese rat fed rat chow and flavonoid extract. Ngwa and Nnam [57] opined that high dietary intake of flavonoid is associated with decrease in cardiovascular disease where atherosclerosis and obesity are risk factor.
Table 5: Anti-nutrient composition of muskmelon (mg/100g)
Sample                                     A                           B                              C 
Phytate                              2.05a±0.04              2.10a±0.10              2.19a±0.11
Tannin                              1.25a±0.03              0.86b±0.03             1.02ab±0.04
Oxalate                             0.23a±0.02              0.68a± 0.02             0.71a±0.01
Values are mean ± standard deviation of 3 replication
Keys:  A = Muskmelon variety 1.
            B = Muskmelon variety 2.
            C = Muskmelon variety 3.
3. 5 Anti-nutrient Composition of the Muskmelon Fruits
Table 5 shows the ant-nutritional composition of the three varieties of muskmelon fruits. From the Table, Muskmelon A had 2.05mg phytate, 1.25mg tannin and 0.23mg oxalate. Muskmelon B contained 2.10mg phytate, 0.86mg tannin and 0.68mg oxalate while Muskmelon C had 2.19mg phytate, 1.02mg tannin and 0.71mg oxalate. Some of the mean values of the nutrients in the samples showed statistical significance (p<0.05) towards each other.
[bookmark: _Hlk144866723]Phytate: The phytate content of (A, B and C) varieties were 2.05mg, 2.10mg and 2.19mg respectively. This finding conformed with 1.85-2.50mg/100g for the reported findings of Igile et al. [55] on edible pumpkin fruit. Phytate is the primary storage form of phosphate and inositol in plants. It forms complexes with dietary minerals. Phytic acid chelate with cations such as calcium, magnesium, zinc, copper, iron, and potassium to form insoluble salts. It adversely affects the absorption and digestion of these materials. It is considered to be an anti-nutrient due to its ability to bind minerals, proteins and starch at physiological pH [58]. The range of phytate value were below the safe level 5.00 mg/100g [59].
Tannin: The tannin content of (A, B and C) varieties were 1.25mg, 0.86mg and 1.02mg respectively. The values obtained in this finding were low compared with the values (3.56-6.30mg/100g) obtained in pumpkin fruit [55]. Tannins are water soluble phenolic compounds that chelate iron and zinc limiting their absorption and they interfere with digestion by inhibiting anti-amylace activity. They are not easily or completely destroyed by heat due to their high molecular weight but are important due to their antiulcer activities. 
Oxalate: The oxalate content of (A, B and C) varieties were 0.23mg, 0.68mg and 0.71mg respectively. The oxalate value of the vegetable studied were lower than the toxic limit (2.20mg) [59]. Holz and Gibson [60] suggested that many traditional methods of food preparation such as fermentation, cooking, and malting increases the nutritive quantity of plant foods through reducing certain anti-nutrients such as phytic acid, polyphenols and oxalic acids. The value obtained for these fruits were below the safe level 2.20mg/100g [61].
4. CONCLUSION
The study revealed that the three variety of muskmelon studies had little variation in their chemical composition. Meanwhile like every other fruit, muskmelon is not a good source of macronutrient like carbohydrate, fat and protein. 	Comment by Bhopal Singh: Your conclusion needs futher conclusions, in a single paragraph.
In terms of the mineral composition, it was revealed that potassium is the most abundant mineral present in the muskmelons. Calcium, sodium, phosphorus and magnesium were moderately while the zinc and iron are at minimal level. 
The presence of high amount of beta carotene, vitamin C and E in the muskmelon fruits suggested that they can be used as therapy and also as a free radical scavenger because of their antioxidant’s potential. 
The total phenol, alkaloid, flavone and saponin contents of the three varieties of muskmelon studied were at the range that is consumable by human and as that could provide the body with the basic protective effects whereas the anti-nutrients present; tannin, oxalate and phytate were below the safe level for each anti-nutrient.
 Conclusively, these muskmelon varieties are underutilized, many households are not aware of their existence, preparation and utilization. The results obtained show that the important active chemical constituents found in the muskmelon varieties which were products of secondary metabolism such as saponin, phenol, alkaloid, flavoinoid and B- carotene will be of benefit to health when consumed in adequate amount.
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