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Abstract 

Watermelon seed oil  (Citrullus lanatus L.,)  which is from the  family  of Cucurbitaceae was 

extracted, characterized and investigated for its suitability  in  skin-care  products.   The   

seed-oil was  extracted    with  n-hexane using soxhlet extraction method, at the temperature 

range between   60  to 70 oC. The physico-chemical properties of the oil sample were  

carried out according to standards. The results gotten from some of these determinations 

gave   percentage yield of  32.00 %, specfic gravity  of 0.69,  refractive index of 0.99, iodine 

value of 1.59,  acid value as,  30.80, saponification value of 26.63, peroxide value of 10, etc. 

The low saponification value of the oil is the factor for  its application  in  skin care product 

formulation, but,  not suitable in alkyl resin or  paint production. The analytical properties 

confirmed watermelon seed oil as a non-drying oil, which will be good for consumption, if 

further purified. The watermelon seed oil-skin care products compared very well to  the 

commercial  grades.   
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1.0                         INTRODUCTION  

 The demand, production and utilization of  biodiesel from vegetable seed oil has recently 

increased, and is seriously affecting the supply or sustainability of the existing  agricultural 

oil. These vegetable oils are paramount raw materials for most of  our  cosmetics, paints, and 

pharmaceutical industries. The  global desire to minimize the release of greenhouse gases into 

the atmosphere and  control of  increasing cost of fossil fuel, had resulted into tremendous  

increase in the use of seed oils, as  alternative  energy source. Research has shown that over 

dependency on some popular seed oils, like,  palm seed oil,  peanut oil, soy bean seed oil, 

melon seed oil, palm kernel oil, etc,  for  edible, pharmaceuticals, oleo-chemicals, cosmetics, 

and other medicinal needs, had rapidly increased the pressure on vegetable oils.   There is an 

urgent need to explore some   under,  or non-utilized crop  seed oils,  as  raw materials  for 

both  industrial or domestic applications.  Watermelon is one of the underutilized  oil seed 

plants in Nigeria, Egbuonu, et al (2015) ; Zahra and Ali(2010). People only eat the juicy part 

of the fruit, while the seeds and the rinds are discarded to constitute  municipal solid waste. 

Reports had shown that watermelon seed oil is  highly salubrious, easily absorbing,  and 

could be good  for dry and damaged skin, Taiwo et al(2008). It is suspected to be high in 

antioxidants, such as lycopene and good to prevent premature aging, because, it can act as a 

humectants or moisturizer to the skin.  Studies had also shown that the oil can  act as  an 
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antiseptic, antitumor, demulcent, diuretic, emollient, febrifuge, hypotensive, moisturizer, 

purgative, and anthelmintic oil.  Taiwo,  et al (2008) observed  that the high protein content 

and  concentration of the amino acids make watermelon seed  oil  suitable for fortification of 

foods, which is recommended as supplement in animals‘ feed formulations. Watermelon seed 

oil had been reported to be a  rich source of vitamin and contains high amount of unsaturated 

fatty acids with linoleic and oleic acids as the major acids. It is also a good source of 

carotenoid  and can act as a protective agent against  cancer and other related diseases (Cho, 

et al., 2004, Ejikeme, et al , (2008). Watermelon  seed oil is also  high in citrulline, which is 

an amino acid  that the body  can use to generate another amino acid, known as  arginine( 

Collins, et al., 2007; Jian, et al., 2001).  The result gotten from the phytochemical analysis 

and antibacterial activity of the watermelon seed extracts supports it’s  application  in 

medicine and will serve as a good source in pharmaceutical products, acting  against some 

pathogenic microorganisms (Nwankwo, et al., 2014). 

Alok, et al., (2012) evaluated  the  antiulcerogenic property of crude methanolic extract of 

Citrullus lanatus seeds in two different ulcer models in albino Wistar rats. The extract 

showed protection index of 57.33 % and 63.38 % respectively which is comparable to the 

standard drugs (Ranitidine  and Omeperazole) that have shown protection index of 64.47 % 

and 70.59 % in  pyloric ligation and water immersion  model respectively.  

Emulsion obtained from the seed water extract of watermelon  fruit had been reported to cure 

catarrhal infections, fever, urine imperfections, bedwetting, dropsy, renal stones, alcohol 

poisoning, hypertension, diabetic, diarrhea, gonorrhea, and related diseases (Erhirhie, et al., 

2013;    Taiwo, et al, 2008; Hayashi, et al, 2005).  Foaming characteristics of watermelon 

seed oil, is a desired property of good surfactants and can be added during preparation of 

emulsions, soaps and detergents formulation (Taiwo et al (2008). 

 In this research, watermelon seed oil was extracted, characterized, and introduced  as an 

emulsifier and plasticizer, into skin care soap and lotion, to improve their quality. 

Body lotion, which is a  heavy viscous oil-in-water  emulsion, formulated to apply on  human 

skin to make it soft, glowing and beautiful. Skin lotions can also function as antibiotics, 

antiseptics, antifungals, corticosteroids, anti-acne agents, and other skin  medications ( Justin 

et al(2018); Marino, et al (2015).   

The aim of this research work is to investigate the phytochemical  properties of solvent 

extracted watermelon seed oil, with a view of harnessing it for consumption, plasticizer  for  

cosmetics, drug formulation  and  other  industrial appilications.        

 

2.0            MATERIALS AND METHODS 

2.1   Materials/Apparatus 

 Some of the apparatus and materials used in this investigation includes: 

 500 ml soxhlet–extractoion apparatus, 500 mls round bottom flask, digital weighing balance, 

heating mantle, reflux condenser, refractometer, viscometer, manual grinder, water-phase pot,  

oil-phase pot,  wooden rod for stirring, etc. 
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Some reagents and chemicals used in characterising the oil  includes:  n-hexane, 

phenolphthalein, diethyl ether, ethanol, potassium iodide,Wijs solution, glacial acetic acid, 

chloroform, sodium thiosilphate, starch soluble, hydrochloric acid, carbon tetrachloride, 

alcoholic potassium hydroxide solution, etc. 

 Apparatus/chemicals  for skin lotion formulation include; stearic acid, emywax white, 

sorbitol, triethanolamine, fragrane, microcare, propyl parabene, methyl parabene,vitamin E, 

water melon seed oil, etc. 

 

2.2 Sample Preparation   

The watermelon fruits from which the seeds were separated were purchased from Uli central 

market. Fully matured fruits were selected and washed using clean water, cut with sharp knife 

and the seeds were carefully removed from the juicy pod. The selected seeds were thoroughly 

washed to remove the outer gummy layers, sun-dried and stored for further processes. 

 

2.3  Soxhlet-extraction of the watermelon seed Oil 

Weighed quantity of  the sun-dried  watermelon seeds were de-husked, dry-milled into fine 

crumbs with locally fabricated electrical grinding machine. The seed mill was sun-dried again 

till a constant weight was achieved  using  an electric drying oven at 45 0C  for  six hours,  to 

reduce the water content, before the extraction process.  

The  soxhlet extraction appartus were set up on a regulated heating mantle at 60 0C.  20 

grams  of the seed mill were wrapped  in a porous cellulose thimble,  placed in the extraction 

chamber  containing n-hexane and allowed to soak for 30 minutes. The mixture of the 

extracted oil and solvent were separated  after by heating , at a higher temperature of 60 oC. 

The solvent  was  later recovered, while the oil was left open in the flask for 4 hours,  for 

further  evaporation traces  of solvent.  

 

2.4  Physico-chemical Analysis  of the seed oil 

a. Percentage yield determination  

The percentage yield of the oil was  determined  using  the formlar:    

 

  Percentage oil yield   

 

b.  Water Content determination: This was carried on the seed according to ASTM (C 566 

) strandard  and the value was calculated using:  

Water Content=   

where: w=  mass of original seed sample;  D = mass of dried  seed sample 

c.  Specific Gravity 

 The specific gravity was taken at  20 0C  using weighed density bottle, which was later filled 

with oil and reweighed. This measurement was determined accordingly  and the specific 

gravity was calculated as follows: 
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Where:  is  weight of density bottle; M2     is  weight of density bottle + oil ;  M3   is   

density bottle + water; M2–M1  is weight of oil; M3-M1 is weight of water. 

e. Refractive Index  

Abbe’s refractometer (RFM100) was  set  with a light compensator (water at 20oC) and the 

oil sample was smeared on the lower prism of the instrument and closed. Light was passed by 

means of the angled mirror, the reflected light appears in a form of a dark background. The 

value was taken accordingly. 

 

2.5   pH Determine 

The pH electrode was standardized with buffer solution and the pH value recorded of the 

extracted oil was determined. 

 

2.6   Proximate analysis of the watermelon seed oil   

Some  proximate analysis were determined, such as, refractive index, iodine value, 

saponification value, free fatty acid, peroxide value, viscosity, and acid values were carried 

out on the extracted oil, according to the standards.  

    2.6.1   Iodine value (IV) measurement  (Singh et al., 1981). 

10 g of the oil sample was poured into  250 mls  beaker, a small rod and weighed out a 

suitable quantity of the sample into a dry glasss stoppered     bottle of about 250 ml capacity. 

10 mls of carbon tetrachloride was added to the oil and dissolved. 20 mls of  Wijis’ solution 

was added,  the stopper was  insert  (previously    moistened with potassium iodine solution 

and allowed to stand in the dark for 30 minutes. 15 mls of potassium iodide solution (10%) 

and 100 mls of water was added, mix and titrated with 0.1 M of thiosulphate solution using 

starch as indicator just before the end point (titration = a ml), blank was carried out at the 

same time commencing with 10 ml of carbon tetrachioride (titration - bml). 

                                   Iodine value  

b is quantity of sodium thiosulphate used as blank; a  is   quantity of thiosulphate; 126.9 is the 

molecular weight of iodine. 

Preparation of wijis’ solution: 8 g of iodine trichloride  was dissolved in 200 ml of glacia 

acetic acid. 9 g of iodine crystal was dissolved in 300 ml Carbon tetrachloride. The two 

solutions  were mixed and diluted to 100 ml with glacial acetic acid. 

 

b. Saponification Value Determination: 2 g of the oil sample was weighed into a 

conical flask and exactly 25 ml of the alcoholic potassium hydroxide solution was added, a 

reflux condenser was attached and the flask was heated in boiling water for 1 hr, shaking 

frequently. 1ml of phenolphthalein (1%) solution was added and titrated hot the excess alkali 

with 0.5 M hydrochloric acid (titration = aml) a blank  was Carried out at the same time 

(titration = bml) 

https://www.sciencedirect.com/science/article/pii/S1878535214001014#b0140
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Saponification =  

 

c.  Peroxide Value 

1g of oil and 1 g of powdered potassium iodide were mixed into a clean dry boiling tube. 20 

mls of (2 vol. glacial acetic acid + 1 vol.  chloroform) mixture of solvents weres added into  

the tube. The mixture was placed in a boiling water  to boil for 30 seconds. The content was 

quickly poured into a flask containing 20 mls of  5 % potassium iodide solution. The tube 

was washed twice with 25 ml water and titrate with 0.002 M sodium thiosulphate solution 

using starch as an indicator.  

 

d. Fatty Acid Value 

25 ml diethyl ether was mixed with 25 ml ethanol and 1 ml of plenolphthalein carefully 

neutralized with 0.1M NaOH. 

3g of the oil was dissolved in the above material and titrated with aqueous 0.2 M NaOH 

while shaking constantly until pink colour which persisted for 15 seconds was obtained. The 

acid value was calculated using the formular below:       

Where: V=volume of standard potassium hydroxide; N=Normality of potassium hydroxide; 

and w= weight in gram of the oil sample.    

 

2.7   Formulation of  Skin- Care  Product( Body Lotion) 

The materials and reagents used for this formulation were mixed in their standard proportion 

according to homemade- lotion-reipes (2020) 

   

Table 2.1. :  Skin- Care  Product(Body Lotion) 

                             Ingredients                   Quantity (%) 

                              Distilled water                  70 % 

 Vitamin E                2.59 % 

 Stearic Acid                14.60 % 

 Emywax White                10.72  

 Sorbitol                 14.29  

Watermelon seed oil                48.73 

 Triethanolamine                  3.41  

 Fragrance                  4.87 

 Microcare                 0 .75  

 

2.7.1   Mixing  Process : This was done in oil and water phases and later mix togeteher  to 

form  a homogeneous solution .  

i. In  Oil Phase: The   stearic acid, emywax white,  watermelon seed oil were added in 

an  oil phase pot. They were heated at a mild temperature of 60  , until all melted into a  

liquid  form. 
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In Water Phase: 250 ml of distilled water was heated to boil in a water phase pot.  Sorbitol  

was added while heating  and  stirring continued.  The oil phase and  water phase were later 

mixed  together while stirring to  achieve a smooth homogeneous mixture. Triethanolamine, 

micro care, Vitamin E and frangrance  were added lastly. There was continous stirring,  until 

a desirable viscos mixture was achieved. The formulated mixture was tested, compared to the 

commercial grade and stored in an air tight container.                              

 

3.0    RESULTS AND DISCUSSION 

3.1               Results on the phyisco-chemical analysis 

 The result on the phyisco-chemical analysis of watermelon seed oil (WMSO), as shown on  

Tables 3.1,  exhibites  the water content value of 4.5o % and 3.61 % ash content. This low 

water content value is  within the range of most seed oils and confirmed  the longer shelf life 

of the oil as compared to most vegetable oils, Ibeto, et al, (2012). Taiwo et al, 2008, in his 

findings, susggested that oil with low water content cannot hydrolyse easily, and therefore  

can not easily undergo rancidity. The storage temperature of  25 0C for WMSO, also 

confirmed that the oil can be preserved  at room temperature without solidification. The 

colour of the oil is golden yellow, which is the characteristic colour for most edible vegetable 

oil. The  percentage yield of 42.00 % is reasonably good for application of the oil      in 

commercial purposes, suh as, in pharmarceutical, cosmetics, or food industries. The yield is 

also in commensurate to the value of some seed oil from the same  family, such as Cucumis 

melon(44.85 %), pumpkin seed oil(41.59 %), etc. Duduyemi, et al(2013), concluded that 

considerable percentage yield  of oil as a raw material is preliqusite for profitable commercial 

benefits.  

 Oyeleke, et al (2012) suggested that seed oil with, specific gravity of 0.69,  refractive index 

of 0.988 and viscosity of 4.12 P.as, could be used in the formation of diesel fuel. The results 

gotten from our sample oil are in line with   WHO/ FAO/ NAFDAC standard. The  viscosity 

value of the WMSO shows that it is a good  lubricating oil in low temperature engines, 

because,  engines that run low oil temperature, require lower viscosity oil.  A  lower number 

of viscosity  means that, the oil can flow well at low temperatures, and this is recommendable 

for biodiesel, Ibeto(2012). Vrabiel, Et al ( 2016)  suggested that increased viscosity, low 

volatility, and poor cold flow properties of vegetable oils could lead to severe engine 

deposits, injector coking, and piston ring sticking.  

Oyeleke, et al (2012), in his research on cashew nut oil discovered that, specific gravity of 

most seed oils fall within the ranges of 0.87–0.90, which  are less dense to water and could be 

incorporated in body lotion formulation.  These  type of oils could flow and spread easily 

when applied to the skin Arthur et al (1980).  The refractive index which, determines how  

light rays  could be refracted when passing through an object, shows that  WMSO will be  

good for automobile engines, Ibeto, et al(2012).  They studied on several seedsoils and 

observed that, the specific gravity of most of the seed oils were in the range of 0.85–0.93, 

which is close to the standard range of 0.87–0.90 for biodiesel. They maintained that, density 
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and other gravities are important parameters for diesel fuel injection systems. The values 

must be kept within tolerable limits to allow optimal air to fuel ratios for complete 

combustion, beacuse, high-density biodiesel or its blend may lead to incomplete combustion 

and particulate matter emissions. This shows that watermelon seed oil can be suitable for 

biodiesel as well. 

Table 3.1: Physico-chemical results of  Watermelon seed oil 

        Parameters 

    Water content 

    Ash Content  

         Values 

           4.50 % 

            3.61 % 

     Storage  temperature              Liquid 

     Colour of oil            Golden 

     Percentage yield              42 % 

     Specific gravity             0.69 

     Visocity             4.12 P.as 

     Refractive Index              0.998 

 

 

3.2  Results on the proximate analysis  

The results on the proximate analysis of  WMSO as outlined on Table 3.2, exhibited some 

properties which  are suitable for commercial and consumption purposes. The values are in 

accordance to the standards for most seed oils as approved by WHO(World Health 

Organization), FAO(Food and Agriculture Organization of the United Nations) or 

NAFDAC(Natural Food and Drug Administration and Control). The  FAO/WHO and 

NAFDAC recommended that, the peroxide values for palm oil and most nut oils must be 

within  10 ml eq/k g or below. Therefore, the WMSO is in agreement to this recommendation, 

with peroxide value of 10 ml eq/Kg.   Iodine value is a parameter used to determine  

unsaturation of  fats and oils. High iodine value indicates high unsaturation. Oils with iodine 

value of above 125 are classified as drying oils; those with iodine value 110–140 are 

classified as semidrying oils, while, those with iodine value less than 110 are considered as 

nondrying oil.These properties made watermelon seed oil to be considered for an exotic and 

therapeutic addition to cosmetic applications, personal-care formulations, such as, soaps, 

skin, and hair care products.   The low iodine value  of 1.599 ml eq/kg  for WMSO had 

conformed that, it is non-drying oil with  presence of high level of antioxidant in the oil. It 

shows low rancidity of the oil and  ensures a longer shelf-life. All these properties, like, 

iodine value, refractive index, acid value, saponification value, peroxide value, etc,  of 

WMSO, which are, 1.599 ml eq/kg oil; 0.998; 30.80 mg NaOH/g oil; 26.64 mg NaOH/ g oil;  

and 10 miligram equivalent per gram oil, respectively are represented  in Table 3.2.   The 

investigation on the acid value of the oil,  falls within the allowable limit for edible oil,  if 

further purified.  

Saponification value  is the measure of  alkali reactive groups in fat and oil, and is simply, the  

mass of poatassium hydroxide (KOH) needed to saponify 1 g of oil. It  can be  used in 
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checking adulterated oil.  Studies had shown that, low saponification  value ensures  

suitability of the oil for industrial uses, while high value indicates  a high proportion of low 

molecular weight fatty acid, Mahesar, et al,(2014).  The saponnicfication value of 26.64 mg 

KOH /g of WMSO shows a  very high quality compared to other seed oils,  like mustered 

seed oil(168-184 mg KOH/g oil; olive seed oil (181-196 mg KOH/g oil, according to 

NAFDAC recommendations(2016). The free fatty acid value is   15.4  as in Table 3.2 and is 

low,  compared to other seed oils, Ibeto, et al (2012).    Free fatty acid is an important 

variable in considering the quality of an oil. It  also  indicates adequate processing and good 

storage condition. Having considered all the properties of our sample oil, we decided to use it 

as an moisturizer in a skin lotion.    

 

Table 3.2 : Results on the proximate analysis of watermelon seed oil 

 

             

 

 

 

 

 

3.3  Watermelon Seed Oil  Skin-Care Product 

The physico-chemical and proximate properties of watermelon seed oil had been considered 

for its exotic and therapeutic addition to cosmetic applications, personal care formulations, 

soaps, skin, and hair care.  Our sample oil was used as a moisturizer  in body lotion and as 

plasticiser in  toilet soap formulations. The WMSO lotion compared very well to a typical 

commercial grade.  The results on the viscosity, stability, appilicability,  and pH  as shown in 

table 3.3  were also in conformity with the commercial grade.  The pH range of 6.10 for 

WMSO  skin-care lotion falls within the range as compared to the commercial grade, which 

was 5.50. This is line with the pH range of human skin which lies between 4.7-5.75. Since 

human skin is slightly acidic, the lotion will help to keep it balanced according Dr. Justine 

Kluk, a dermatologist (2018). He emphasised that, maintaining an optimal acidic 

environment is important for skin barrier and immune function, sustaining the skin‘s natural 

flora, inhibiting the growth of harmful sbacteria and neutralising  the alkaline aggressors like 

harsh surfactants.  The viscosity of a body lotion is of an important quality control parameter, 

because, ensures stability under temperature  change. The applicabiliyt which was tested by 

spreading at the upper part of the hand was also good as compared to the standard. 

 

 

 

 

 

 

 

    Parameters Tested           Values 

    Acid value (mg NaOH/g oil)           30.8 

    Free fatty Acid (mg NaOH/g)            15.4 

    Iodine value (ml eql)             1.599 

    Saponification(mgKOH/g)            26.64 

     Peroxide value (ml eql)            10 
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Table 3.3: Quality Results on the WMSO Body Lotion 

 

   

Conclusion  

This investigation on watermelon seed oil had revealed the great importance of the seed in 

our local industries. The indiscriminate discarding of the seed should be avoided, since, it is a 

good material for numerous  health care, pharmaceutical, and other raw materials. 

Appilication of this in body lotion  as an organic emulsifier should be encouraged, instead of 

the use of some synthetic ones, that may be detrimental to the skin. Watermelon seed  oil 

have high percentage yield of oil and therefore, beneficial for commercial purposes. The 

density, water content, refractive index ensures good source for biodisel  and  can mantain  a 

longer shelf life. The acid value, iodine valueetc, makes it good edible oil. The  iodine value 

showed it is non drying oil good for making body lotion or cream which can be used inplace 

of mineral. 

Watermelon  seed oil is also rich in citrulline which is an amino acid the body  uses to 

generate arginine  used in the urea cycle to remove ammoniacal compounds from the body( 

Collins,  et al 2007).   
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