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INTRODUCTION 
atermelon (Citrullus lanatus) is a sweet and 

refreshing low calorie summer snack. It 

provides hydration and also essential 

nutrients, including vitamins, minerals, and antioxidants. 

Watermelon is a tasty, thirst-quenching fruit that many 

people enjoy in the heat of summer. It has a very high 

water content. In some parts of Africa, the rind is widely 

sliced, dries, cooked and eaten. The fruit is known to be a 

good source of lycopene and carotenoid. It is also high in 

fibre and citrulline; an amino acid the body uses to make 

arginine (Oyeleke et al., 2012). It is an important source of 

potassium and many micronutrients (Dike, 2011). The 

potassium and magnesium present in watermelon helps 

in reducing blood pressure, the carotene present in them 

assist greatly in preventing hardening of walls of arteries 

and veins.(Dike, 2011).  
Watermelon seeds are one of the most nutrient-dense 

varieties of seeds. They are rich source of proteins, omega 

3 and omega 6 fatty acids, vitamin B, and minerals (such as 

a magnesium, potassium, phosphorus, sodium, Iodine, 
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zinc, manganese and copper) and fat among others as well as phytochemical 

constituent like alkaloids, flavonoids, tannins, amino acids, carbohydrates, cardio 

glucosides, terpeoids, oils and fat in the methanolic extract of plant material when 

compared with other solvents. Watermelon seeds have been reported to possess 

antiviral, ant allergic, antiplatelet, anti-inflammatory, antitumor  and antioxidant 

activities (Briade et al., 2012). 

Watermelon seeds in Nigeria are used to prepare food condiment with 

characteristics aroma. The condiment is used as flavoring agent in stew, soup and 

sauces (Oyeleke et al., 2012). The seeds are milled into flour and used to prepare 

snacks and sauces. Oil from the seeds are used in cooking and incorporated into 

the production of cosmetics (Jensen et al., 2011). 

The seeds are also roasted to enhance flavor through caramelization and Mailard 

browning on the surface of the food (Zollman, 2012). Roasting is known to be an 

important food processing method which involves roasting of food in an 

was unroasted and other portions were roasted for 10 minutes, 20 minutes and 

30 minutes respectively. The samples were separately grinded using electric 

grinder and analyzed. The results of the analysis showed that moisture content 

ranged from 1.24% – 1.15% , Ash content ranged from 0.14% – 0.035%, crude fiber 

ranged from 0.16% – 0.14%, fat content ranged from 0.84% – 0.72%, crude protein 

ranged 0.4% – 0.256%, carbohydrate ranged from 0.142% – 0.120%, calcium ranged 

from 0.13% – 0.34% and -phosphorus 4.21% – 3.27%. While the anti- nutrient showed 

constant decrease. Oxalate ranged from 0.29% – 0.23%, phytate 0.46% – 0.38%, 

tannin 3.9% – 3.7%, alkaloid 0.24% – 0.21%, phenol 2.04% – 2.09% and saponin 2.05% 

– 2.03%. It was found that roasting periods increased calcium content, decrease 

moisture content and protein content. The anti- nutrient decrease with increase 

in roasting periods which suggest the anti- nutrient can be reduced by roasting 

the seeds. Roasting method adopted in this study has been proven to have effect 

on the nutritional and anti-nutritional composition of watermelon seeds. 

Therefore, roasting watermelon seed for the period of 30 minutes retains 

nutritional composition and reduction of the anti-nutrients of the seeds. 
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uncovered pan using dry heat, where hot air envelopes the food, roasting it evenly 

on all sides with high temperature from any heat source without water to produce 

browned exterior and a moister roasted interior. Heat processing method is 

effective eliminating the anti-nutritional factors in foods. It is also known to 

increase the antioxidant activity of the food product (Zollman, 2012).   

 

Statement of Problem 

Loss of nutrients in food processing has been a concern for nutritionist as well as 

food technologists. Efforts have been made in the past through different 

processing methods and periods of processing to minimize nutrients loss and 

improvement of nutritional value of processed foods. Roasting method has been 

adjudged as the most acceptable method of minimizing loss of nutrients during 

processing.   

 

Justification for the Study 

Malnutrition is a major problem in developing countries especially Nigeria. This is 

so because of the economic problem, insecurity and inflation. Many families find 

it difficult to feed and the available conventional are very expensive and also in 

direct competition with their demands in the industries. For this reason, survival 

strategy demands is considering other sources of food, especially the uncommon 

or unconventional one like watermelon seeds. 

In this study, watermelon seeds will be evaluated for its nutritional values and anti-

nutritional factors using different roasting periods. 

 

Materials and Methods 

Collection of Sample 

The watermelon used was purchased from watermelon vendor at Wunti Market 

in Bauchi. 

 

Preparation of sample 

Watermelon seeds were prepared using the method of Nwafor et al., (2016). The 

watermelon was thoroughly washed with sterile water to remove sand particles 

after which it was sliced using a sterile knife. The seeds were handpicked and 
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washed to remove any unwanted fruit flesh attached. The seeds were allowed to 

air dry for 3 days. After drying, 400g of the seeds was weighed using electric 

weighing balance. The weighed seed was divided into four portions, 100g for each 

portion. Portion A was not roasted and it served as the control, portion B was 

roasted for 10m minutes, portion C and D were roasted for 20 and 30 minutes 

respectively. The various samples (roasted and unroasted seeds) were grinded 

using electric grinder for 10 minutes, sieved to obtain a fine powder and each 

packed in separate sterile container respectively. The powder obtained was used 

to determine the proximate composition and nutritional factors. 

 

Proximate Analysis 

The parameters determined were moisture content, ash content, crude fiber, fat, 

protein, carbohydrate, Phosphorus and calcium were determined by standard 

method described by AOAC (2006)  

 

Determination of Moisture Content 

A clean crucible was dried in the oven at 80oC for 30 minutes, cooled inside the 

desiccator and the weighted as will be W1. 2.5g of the sample was placed in the 

crucible and weighted W2. The sample was dried in hot air oven for 24 hours at 

70oC, cooled in the desiccator and weighted W3. The procedure was repeated 

severally to obtain an average weight for each sample. The final weight was 

subtracted from the initial weight. 

 

Determination of Ash Content  

The crucible was pre-heated in an oven at 80oC for 30 minutes, cooled in the 

desiccator and weighted W1. Three gram (3g) of the sample was weighted into the 

crucible as W2, the crucible containing the sample was then placed in a muffle 

furnace and regulated at temperature between 500OC - 600OC for 12 hours until 

sample is completely chord and ash is grey. The crucible removed and cooled in 

the desiccator, it weighted W3. 

 

% Ash content = W2 – W3 x 100 

          W2 – W1 
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Determination of Fat 

The soxhlet extractor was fitted with reflux condenser and a small round bottom 

flask which has been previously dried in the oven and weighted. Two gram (2g) of 

sample was free-weighted and transferred into a fat free extraction thimble 

played lightly with cotton wool. The thimble was placed in the extractor, 150cm3 

of petroleum ether  was poured into the flask, The condenser was replaced and 

the set up was placed on electro thermal heating mantle set at adequate 

temperature so that the ether boils gently. It was left to siphon for 8 hours. The 

flask containing the sample was detached and dried in an oven to constant weight. 

The extracted residue was kept for fibre determination. 

 

% of fat  =         weight of oil 

           Weight of biological material x 100 

 

Crude Protein Determination 

Digestion: 

One gram (2g) of the sample was weighed into Kjeldahl flask; 10.0cm3 of 

concentrated sulphuric acid was added. The flask was heated gently for few 

minutes until frothing cease and was increased and kept constant until content 

was completely digested.  

 

Distillation: 

The digested sample was cooled and was made to a known volume with distilled 

water.  

The mixture was transferred into Kjeldhal distillation apparatus, 10cm3 of 40% 

sodium hydroxide solution was added and steam distilled into 10cm3 of  2% boric 

acid containing methyl red contained in the receiving flask.  

 

Titration:  

The distillation was titrated against standard 0.2N hydrochloric acid to grey colour 

end point. 

% Nitrogen (N) = (a – b) x 0.01 x14.0057 x C100  x 100 

     d x e  
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Crude Fiber Determination 

Five hundred (500ml) glacial acetic acid, 450ml of water and 50ml concentrated 

nitric acid mixed with 20g of trichloractic acid. 2g of deffated material was 

weighed into 250ml round bottom flask, 100ml of the mixture was added.  

The round bottom was connected to a heat source under condenser and was 

refluxed for 40 minutes. The flask was disconnected and allowed to cool and the 

content was filtrated through Whatman filter paper that was previously dried and 

weighed, the residue on the filter paper was washed severally with hot distilled 

water and once with absolute ethanol. The filter paper containing the residue was 

dried in an electric oven at 105oC to a constant weight, transferred to a desiccators 

and weighed after cooling. An ashing crucible was weighed, the crucible plus the 

filter paper containing the fiber was weighed and ashed overnight at 500oC in the 

muffle furnace, the crucible was cooled and weighed. 

% = Crude fibre =          W1 – W2 x100 

                         W0 

 

Determination of Carbohydrate 

The value of carbohydrate content in each sample was determined by adding the 

values of protein, ash, moisture and fat content all together and the total sum 

subtracted from 100 (hundred) for each sample. 

% carbohydrate = 100 – (moisture + protein + ash + lipid + fiber) 

 

Determination of Calcium and Phosphorus using Absorption Spectrophotometer 

(AAS)  

Zero point two (0.2)g of sample was weighted into digestion 1hsk and I Omi of 

HNO3 added. The digestion flask with the content in it was heated until a clear 

digest was obtained.  

The clear digest was filtrated using a filter paper; the filtrate was poured into l00ml 

volumetric flask and was made up to volume using distilled water. The diluted 

mixture was used for Atomic Absorption Spectrophometry analysis using specific 

filters that matched the different elements. At each determination, a calibration 

curves was prepared and instrument standardized. The appropriate Lamp and 
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correct wavelength for each element was used as specified on the instruction 

manual of the instrument.  

 

DETERMINATION OF  ANTI-NUTRIENTS 

The anti-nutrients was carried out according to the methods of Lukas and 

Markaka, (1975). 

 

Determination of Phytate 

Two (2)g of sample was weighed into 250ml conical flask, 100m/s of 2% HCL was 

added and the sample in the conical flask was allowed to soak for 3 hours. The 

soaked sample was filtered through a double layer filter paper. The filtrate was 

placed in a 250ml beaker and 107ml distilled water, 10ml of 3% ammonium 

thiocyanate solution was added to the sample solution and was titrated with 

standard iron chloride solution. The end point was signified by brownish –yellow 

colouration that persisted for 5 minutes and the percentage of phytic acid was 

calculated.  

 

Oxalate Determination 

Two (2g) of each sample was weighed into a 250ml round bottom flask, 190ml 

distilled water and 10ml of 6M hydrochloride acid were added to the flask. 

The mixture was digested for one (1) hour in boiling water bath, cooled and 

transferred into a 250ml volumetric flask. The mixture was diluted to required 

volume and four drops of methyl red indicator was added to the filtrate followed 

by addition of concentrated ammonia until the solution turned yellow. Each 

sample was then heated to 1000C in a water bath and 10ml of 5% calcium chloride 

(CaCl2) solution was added with stirring consistently. After cooling, the samples 

were left overnight. 

The supernatant were decanted and the precipitates completely dissolved in 10ml 

of 20% sulphuric acid (H2SO4) to dissolve precipitate. The resultant solution was 

maintained at 800C) titrated against 0.5% potassium permanganate (KMnO4) 

solution to a pink color endpoint which persisted for 30 seconds. The oxalate 

contents of each sample were calculated. 
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Determination of Tannin 

0.2 of the ground sample was placed in a 100ml conical flask. 10ml of 1% HCl in 

methanol (v/v) were added, shaken for 20 minutes. And centrifuged at 2500 rpm 

for 5mins. 1ml of supernatants was pipette into a test tube and 5ml of vanillin HCl 

reagent were added. The optical density was read using a colorimetric lab system 

analyzer-g filters at 500nm after 20 minutes incubation at 300C. A standard curve 

was prepared expressing the result as catechin equivalent.  

The tannin concentration was expressed as catechin equivalent. 

 

Determination of Saponin 

Five (5g) of the powdered sample was mixed with 50 ml of 20% aqueous ethanol 

solution in a flask. The mixture was heated with periodic agitation in water bath 

for 90 minutes at 55ºC; it was then filtered. The residue was extracted with 50 ml 

of 20% ethanol and both extract were poured together and the combined extract 

was reduced to about 40 ml at 90ºC and transferred to a separating funnel where 

40 ml of diethyl ether was added and shaken vigorously. Re extraction by 

partitioning was done repeatedly until the aqueous layer become clear in colour. 

The saponins were extracted, with 60 ml of normal butanol. The combined 

extracts were washed with 5% aqueous sodium chloride (NaCl) solution and 

evaporated to dryness in a pre -weighed evaporation dish. It was dried at 60ºC in 

the oven and reweighed after cooling in a desiccator. The process was repeated 

two more times to get an average. Saponin content was determined by difference 

and calculated. 

 

Determination of total phenolic compounds 

The quantity of phenols was determined using the spectrophotometer method. 

The plant sample was boiled with 50 ml of ethanol for 15min. 5 ml of the boiled 

sample was then taken into 50ml flask, and 10 ml of distilled water was added. 

After the addition of distilled water, 2 ml of NH4OH solution and 5 ml of 

concentrated Amyl alcohol were added to the mixture. The sample was made up 

to the mark and left for 30 min to react for colour development and measured at 

505 nm wavelength using a spectrophotometer. 

 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
MAY, 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

 TIJSRAT 

SCIENCE RESEARCH AND TECHNOLOGY VOL.9 

103 ISSN: 2623-7861 

Determination of Alkaloid Content 

Five (5g) of the sample was weighed into a 250ml beaker and 200ml of 10% acetic 

acid in ethanol was added, covered, and allowed to stand for 4hrs. It was then 

filtered, and the filtrate was concentrated on a water bath to one-quarter of the 

original volume. Concentrated NH4OH was added drop wise to the extract until 

the precipitation was complete. The whole solution was allowed to settle and the 

precipitate was collected and washed with dilute NH4OH, and then filtered. The 

residue is the alkaloids, which was dried and weighed. The alkaloid content was 

calculated. 

  

RESULTS 

Table 1: Proximate composition of raw and roasted watermelon seeds (%) 

 Parameters            A   B               C                      D 

Moisture  1.15             1.24         1.19          1.18 

Ash               0.14             0.068          0.025           0.035 

Crude fiber             0.16  0.15          0.15  0.14 

Fat    0.84  0.72           0.8  0.8 

Protein   0.4  0.206           0.212  0.256 

Carbohydrate  0.142  0.112            0.105  0.120 

Calcium   0.13  0.3  0.32  0.34 

Phosphorus   4.21  3.29  2.61  3.27 

Key: Sample A – Raw (Control) 

 Sample B – Roasted for 10 minutes 

 Sample C – Roasted for 20 minutes 

 Sample D – Roasted for 30 minutes        

 

Table 2: Anti-nutritional composition of raw and roasted watermelon seeds (%) 

Parameters     A  B  C  D 

Oxalate 0.29  0.27  0.26  0.23 

Phytate  0.46  0.43  0.40  0.38 

Tannin  3.9  3.82  3.8  3.7 

Alkaloid          0.24  0.22  0.20  0.21 

Phenol  2.04  2.06  2.09  2.09 
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Saponin  2.05  2.04  2.04  2.03 

Key: Sample A – Raw (Control) 

            Sample B – Roasted for 10 minutes 

 Sample C – Roasted for 20 minutes 

 Sample D – Roasted for 30 minutes   

 

DISCUSSION 

From the study, the moisture contents decreases between the range of 1.24% to 

1.15% at different processing (roasting) periods, (10 minutes < 20 minutes < 30 

minutes. It shows that the higher the temperature, the lower the moisture 

content. Which is in line with the work of Aaron et al., (2017), on influence of 

processing methods on the nutritional and anti-nutritional composition of 

watermelon seeds. He observed that higher moisture content could lead to food 

spoilage through increase in microbial action. 

The protein decreases from 0.4% - 0.256%. This agrees with the report of Kiin- 

Kabari and Akusu, (2014), (24.46-0.46%) on effects of processing on the proximate 

composition, functional properties and storage stability of watermelon seeds. The 

difference may be due to varying roasting periods and breakdown of amino acids 

content in the seed, due to browning reaction during the roasting process, amino 

acid especially the basic once combined with glucose to trigger of millard reaction 

that consequently results to decrease of protein. 

The crude fiber content decreases from 0.16 to 0.14. A similar observations were 

reported by Jacob et al., (2005) on proximate, mineral and anti-nutritional 

composition of watermelon seeds (1.80 ± 0.3%) and Kiin- Kabari and Akusu, (2014). 

The fat content reduced from 0.84% to 0.72%, although different roasting periods 

was used, the fact content was significantly unaffected. The fat content was found 

to be higher than that of Milala et al., (2018), (0.09%)   on nutritional comparison 

of processed and unprocessed watermelon seeds. Fat has the highest 

composition by percentage in all the processing method and specified variation. 

The ash content varied from 0.14% to 0.035% and this was lowered than the values 

reported by Milala et al., (2018). Which may be attributed to different roasting 

methods and periods. 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
MAY, 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

 TIJSRAT 

SCIENCE RESEARCH AND TECHNOLOGY VOL.9 

105 ISSN: 2623-7861 

The carbohydrate values were also high and varied slightly with different roasting 

periods with 30 minutes roasting period having the highest value of 0.120% values 

varied from (7.46±0.4) to (24.99±0.15) reported by Milala et al., (2018) and Kiin 

Kabari et al., (2014) respectively. 

The result of the nutrient values of the roasted seeds of watermelon showed that 

roasting method slightly reduced the nutrients composition of the seed when 

compared with the raw seeds. For oxalate, phytate, tannin, alkaloid and saponin, 

there was a significant decrease (0.29 – 0.23%), (0.46 – 0.38%), (3.9 – 3.7%), (0.24 – 

0.21%), and (2.05 – 2.03%) respectively. For phenol, there was a slight increase (2.04 

– 2.09). It has been reported that some anti-nutrients are heat labile and therefore 

will be reduced to a great extent by the application of heat to the food (Johnson 

et al., 2012) on evaluation of proximate and anti-nutrient contents of watermelon. 

This statement has been justified in this result as roasting reduced all the anti-

nutrients to low levels in seeds of watermelon. 

The percentage composition of calcium in both raw and roasted watermelon 

seeds ranged from 0.13% - 0.34% respectively, which is higher than the 0.02% 

reported by Raji and Orelaja (2014) on nutritional composition and  oil 

characteristics of golden melon (Cucumismelo) seeds. The level of phosphorus for 

the raw and roasted samples ranged from 4.21% - 3.27% respectively, with no much 

different.  

 

CONCLUSION 

Processing method adopted in this study has been proven to have significant 
effect on the nutritional and anti- nutritional composition of watermelon seeds. 
The most preferred roasting period was 30 minutes. 
 

RECOMMENDATION 
Roasting watermelon seeds for a period of 30 minutes retains the nutritional 
composition and reduction of the anti- nutrients of the seeds. Therefore, it is 
recommended that the roasting period of 30 minutes should be employed as the 
appropriate time for roasting watermelon seeds. 
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