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Abstract

A huge amount of melon seed is discarded, and to decrease environmental waste, this study aimed to
extract oil from two melon seeds, canary and watermelon, supplied by roadside sellers in Kalgo, Kebbi
State Nigeria. The oil was extracted by Soxhlet method and characterized using Official Analytical
Chemist Association methods of analysis described by other researchers. The Acid, saponification,
iodine and peroxide values of the oils were determined using titration method while the ester value
was determined by calculating the difference of saponification value and acid value. The results were
expressed as mean *+ standard deviation of triplicate measurements, and significant differences among
means at a 5% confidence level were assessed using one-way ANOVA. With the exception of the
peroxide value, the results for both seed oils indicate that the canary seed oil is significantly greater
(p<0.05) than the watermelon seed oil in every parameter examined (oil yield, acid, ester, iodine, and
saponification values). The two seeds can be used commercially to produce edible oil for residential
(safe for consumption) and industrial uses, and they can be stored for an extended period of time
without deterioration.

Keywords: Anisotropic fiber, Citrullus Lanatus, Cucumis Melo L. Var. inodorus, Cosmetics and
Melon seed oil.

INTRODUCTION

Today, one of the biggest problems facing Nigerians is their failure to comply with the laws
governing waste disposal, particularly agricultural waste. Melons (Cucumis melo L.) are
common fruits consumed worldwide and contain large quantities of seeds and peel which
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are disposed off as waste during the growing season (Khalid et al., 2021). Melon seeds are
not, however, seen as waste everywhere in the world. They are dried and used to add
flavour to traditional foods in India (Maran and Priya), while they are roasted and
consumed directly in other Arabian nations (Rabadéan et al., 2020). It is grown in many
countries because of its high financial value, climatic adaptability and the diversity of soil
types (Rolim et al., 2018). A large number of seeds are found in the center of the melon.
Yanty et al. (2008) gave the estimate of proximate composition of Honeydew Melon’s seed
variety as; crude lipids (41.6-44.5%), crude protein (34.4-39.8%), crude fiber (4.5-8.5%), total
carbohydrates (8.2-12.7%), soluble Sugars (3.7-4.2%) and minerals (4.6-5.1%). The
physicochemical parameters of its oil reveal lodine number (153.4 gl>/100 g) and fatty acids
(2.5%), which are almost unsaturated (86.1%). Another study reported by Azhari et al. (2014)
shows the major composition of melons” seeds to contain palmitic acid (7.8-39.36%), linoleic
acid (31.0-69.0%), oleic acid (12.1-31.0%) and stearic acid (4.9-10.45%). They are also reported
to contain bioactive compounds such as phenolic compounds and flavonoids (Siol et al.,
2025). Moreover, studies highlight their anti-microbial, anti-fungal, anti-diabetic, and anti-
hyperlipidemic properties (Bazabang et al., 2018). In view of the valuable contents of the
melon seeds coupled with environmental cleanliness this study aimed to extract oils from
the seed of two varieties of melon; Cucumis melo L. var. inodorus (Canary melon) and Citrullus
lanatus (watermelon) to evaluate and compare their physicochemical properties with view to
finding their potential application in different field of human endowment.

MATERIALS AND METHODS

Sample Collection and Preparation.

Two varieties of melon seed; Cucumis melo L. var. C.inodorus (canary) and Citrullus Lanatus
(watermelon) were purchased from roadside sellers in Kalgo, Kebbi State, Northern Nigeria.
The seeds were washed and dried in an oven at 110 degrees Celsius to obtain a constant
weight. The dried seeds were crushed into a fine powder with a porcelain mortar and pestle
and stored in a polyethylene bag for the extraction of the oil. The reagents used were
obtained from Guangdong Guanghua Chemical Factory Co., Ltd.

Extraction of Oil

The oils from Canary and Watermelon seeds were extracted using the Soxhlet extraction
method described by Abba et al. (2020) (with modifications). Fifty grammes of powdered
seeds from each sample were wrapped in muslin fabric and placed in a 2 dm3 beaker filled
with enough n-hexane to submerge the muslin cloth and its contents, then covered with
aluminium foil and left overnight. The muslin cloth and its contents were then carefully
transferred to a thimble and n-hexane, as well as the available extracts, to a round bottom
flask of the soxhlet extraction setup and heated to 60 °C until the extractant in the solvent
extractor's vapour became colourless. The oil was then recovered by evaporating the solvent
using a rotary evaporator and weighed. The percentage proportion of oil in the sample was
determined using equation 1.0.

Percentage Oil = Weight of the Oil X 100 1.0

Weight of the Sample 1

Determination of Acid Value

In a 250 cm?3 volume, 10 g of Canary seed oil was added, followed by 25 cm? of diethyl ether
and ethanol, as well as a few drops of phenolphthalein indicator, and shaken until
homogenised. The mixture was titrated with 0.1 moldm?® NaOHuq while shaking
continuously until a dark pink colour developed, at which the volume was recorded. The
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acid value (AV) in mgKOH/g was computed using the calculation from equation 2.0. The
same approach was used on watermelon seeds.

Acid Value (mgKOH/g) = W ............................. 2.0

Where: TV = Titer Value, N = Molarity of KOH (0.1 moldm-3), M = molar mass of NaOH
(40.0 gmol) and W = weight of the oil (10 g)

Determination of Saponification Value

A conical flask holding 2 g of oil and 25 cm3 of alcoholic potassium hydroxide solution (0.5
moldm- KOH dissolved in ethanol) was gently heated for 1 hour under a reflux condenser,
with the contents stirred at regular intervals. Then, while the mixture was still hot, 1 cm? of
phenolphthalein indicator was added and titrated with 0.5 moldm3 HCI until a persistent
pink colour was achieved. Under the same conditions, the titer value of a blank was
determined using the same procedure but without oil. The saponification value (SV) was
calculated according to equation 3.0.

To-T) *N*M
W

SV = (To-T) *N*M 3.0

Determination of Ester Value

The ester value is calculated from the results of Saponification value (SV) and Acid Value
(AV) as the difference of SV and AV as indicated in equation 4 (Lotfy et al., 2015)

Ester Value = Saponification Value (SV) - Acid Value (AV).........ccooviiiiiiiiiiiiinnn 4.0
Where Tg = blank titre value, Ts = sample titre value, N = concentration of KOH (0.5 Moldm-
3), M = molar mass of KOH (56.1), and W = weight of oil sample.

Determination of Iodine Value

The Iodine Value was determined by weighing 2.0 g of oil and placing it in a 250 cm3 conical
flask, then pouring 10 cm3 of carbon tetrachloride into it and adding 25.0 cm? of Wij's
solution. The concoction was properly mixed and left in the dark for an hour. After adding
15 cm3 of 10% potassium iodide solution and 100 cm? of distilled water, the flasks' contents
were titrated with a standard 0.1 moldm? sodium thiosulphate solution gradually and
vigorously shaking until the yellow colour almost appeared, 2.0 cm? of 1% starch indicator
solution was added, and the titration proceeded until the blue-black colour disappeared,
signifying the endpoint. Equation 5.0 was used to compute the value of iodine (Lotfy et al.,
2015).

lodine Value = (Ts - T5) x M x 126.9 X 00 5.0

Weight of the Sample 1

Where Tp and T are the titer values of blank and sample titrations respectively, M is the
molar concentration of NaxS;03 and 126.9 is atomic mass of iodine.

Determination of Peroxide Value

The Peroxide Value of the oil samples was determined by placing 5 g of oil in a conical flask
containing a 30 cm? mixture of glacial acetic acid and chloroform (3:2 v/v) and 0.5 cm?
saturated KI. The solution was then titrated using a standardized 0.025 moldm- sodium
thiosulphate solution and a starch indicator. Equation 6.0 was used to determine the
peroxide value.

Peroxide Value = _(TB “T) XM X 000 6.0
Weight of the Sample 1
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Where Tp and Ts are the titer values of blank and sample titrations respectively and M is the
molar concentration of NaxS;0s.

Statistical Analysis:

The results obtained from the analyses were reported as mean + standard deviation of
triplicate values. One way ANOVA was performed to identify significance differences
among means at 5% confidence level.

RESULTS

Table 1 displays the findings of the physico-chemical analysis and oil extraction of canary
and watermelon seeds. Compared to canary seed oil yield (28.77+1.95%), watermelon seed
oil yields (25.58+0.73%) are significantly lower (p < 0.05). Watermelon seed oil (1.60+0.10
mgKOH/g) had a lower acid value (p < 0.05) than canary seed oil (2.27+0.0 mgKOH/g).
Canary seed oil's saponification value (245.10+0.59 mgKOH/g) is substantially higher (p <
0.05) than watermelon seed oil's (193.85+0.5 mgKOH/g), and its ester value (242.84+0.64
mgKOH/g) is significantly higher (p < 0.05) than watermelon seed oil's (192.25+0.60
mgKOH/g). The iodine value of canary seed oil, measured at 126.00+1.00 gl»/100 g, is
significantly higher (p < 0.05) than the value for watermelon seed oil, which is 121.14+0.99
gl2/100 g. In contrast, the peroxide value of watermelon seed oil, at 5.60+0.10 meqH>O,, is
significantly higher (p < 0.05) than the value for canary seed oil, which is 3.86+0.10
meqH>0..

Table 1: Physico-chemical Properties of Canary and Water Melon Seeds Oils

Parmeter Canary Seed Oil Watermelon Seed Oil
Oil Yield (%) 28.77+1.952 25.58+0.73b
Acid Value (mgKOH/ g) 2.27+0.062 1.60£0.10b
Saponification Value (mgKOH/g) 245.10£0.592 193.85+0.590
Ester Value (mgKOH/ g) 242.84+0.642 192.25+0.60b
Iodine Value (gl>/100 g) 126.00+1.002 121.14+0.99v
Peroxide Value (meqH,05) 3.86+0.102 5.60£0.10P

Values are means of triplicate determination. Values in the same horizontal row sharing different letter are
significantly different at the 5% level.

DISCUSSION

There is a substantial difference (p < 0.05) between the oil output of watermelon seed
(25.58%) and canary seed (28.77%). When compared to Adam et al.'s (2025) oil extract from
watermelon seed using mechanical pressing and chemical Soxhlet extraction methods,
respectively, the canary oil yield is higher than 26.00% and the watermelon seed yield is
comparable. However, both canary and water melon oil yields in this finding are less than
the percentage yield of 37.30%. The two seeds' oil yields are between 24.80 and 30.00%,
which is the range of some particular melon seeds (Mbaleha et al., 2007). Amahrous et al.
(2024) reported that the canary seed oil contained 13% saturated fatty acid (SFA), 31%
monounsaturated fatty acids (MUFA), and 56% polyunsaturated fatty acids (PUFA). Clinical
research has demonstrated that substituting PUFAs and MUFAs for SFA lowers cumulative
cardiovascular risk, mostly through decreasing inflammation and low-density lipoprotein
(LDL) cholesterol (Currenti et al., 2022). According to Ouassor et al. (2020), watermelon seed
oil is a good supply of essential fatty acids, carotenoids, tocopherols, thiamine, flavonoids,
riboflavin, and a considerable amount of total phenolic compounds. It also exhibits effective
inhibition against 2,2-diphenyl-1-picrylhydrazil (DPPH) radicals. Additionally, because the
oil production of the two seed samples in this study was more than 25%, they can be
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considered good sources of edible oils for commercial exploitation (Onwuzuruike et al.,
2024).

Watermelon seed oil (1.60 mgKOH/g) has a significant lower acid value (p < 0.05) than
canary seed oil (2.27 mgKOH/g). The oils' acid levels are lower than the 3.647 mgKOH/g
reported by Ekpa et al. (2013). According to Zhang et al. (2024), the water melon seed oil acid
value falls between 0.7 and 1.8 mgKOH/g, and all the sample melon seed oil has an acid
value more than 1.00 mgKOH/g (Milovanovi¢ and Pic¢urié¢-Jovanovié, 2005). The acid value
measures the quantity of free fatty acid content, describes the degree of hydrolysis of the
tested oils, and shows the freshness of the lipids (Siol et al., 2025). The kind of oil, the
extraction process, maturity of the seeds, the duration and conditions of storage, moisture,
and high temperatures can all affect the acid value of oil by hydrolysing glycerides into free
fatty acids (Ogede et al., 2025). The two seed oils' acid levels are below the Codex limit of 4
mg KOH/g, making them safe for household applications including frying and cooking
(Zhang et al., 2024).

Compared to canary seed oil’s ester value (242.84 mgKOH/g), watermelon seed oil's ester
value (192.25 mgKOH/ g) is much lower (p < 0.05). The two seeds' ester value is higher than
that of olive oil (142.5 mg KOH/ g), melon oil (142.4 mg KOH/g), marula cooking oil (126.44
mg KOH/ g), sunflower oil (124 mg KOH/g), and ximenia oil (106.93 mg KOH/ g) but lower
than that of Marula traditional oil (308.16 mg KOH/g) (Lotfy et al., 2015). The ester bond
between the fatty acids and the glycerol molecule is more intact and less prone to oxidation
when the ester value is larger (Thapa et al., 2023). According to Okidhika and Ekpete (2023),
the ester values of the two samples show that, the oils are of excellent quality and have the
ability to be stored for a long period.

When comparing the iodine values of the two seeds, the canary seed oil (126.00 gI2/100 g) is
substantially higher (p < 0.05) than the watermelon seed oil (121.14 gl>/100 g). The iodine
values of the two seed oils are higher (108.27-118.62 g 1./100 g) than those of two Namibian
melon seed oils (Cheikhyoussef ef al., 2017) and a value of 119 gl,/100 g reported by Ekpa
and Isaac (2013). The two seed oils fall between 117.0 and 147.3 gl>/100 g reported to be
obtained in different melon seeds (Zang et al., 2024). Depending on the amount of
unsaturated fatty acids in oil, its iodine value can be used to classify it as non-drying, semi-
drying, or drying (Raziq et al., 2012). Semi-drying oils are defined as having iodine values
between 125 and 150 gl,/100 g (Gagana et al., 2023). This suggests that Nigerian paint,
coating, and related industries can use the oils from canary and watermelon seeds in place
of imported linseed oil, which is a major raw material for these industries (Unyime et al.,
2021), since semi-drying oils can also be used in these industries (Abba et al., 2020).
Additionally, the oil will be less stable, softer, more reactive, and more susceptible to
oxidation the higher the iodine value (Popoola and Haruna, 2024). Aremu ef al. (2015) state
that the lower the iodine value, the fewer unsaturated bonds there are in the oil, making it
less susceptible to oxidative rancidity; consequently, watermelon seed oil is less prone to
oxidative rancidity.

Canary seed oil has a peroxide value of 3.86 meqH>O,/Kg, which is substantially (p < 0.05)
lower than watermelon seed oil (5.60 meqH>0,/Kg). The obtained values are higher than
(2.10 meq O»/kg) Passiflora edulis seed oil from west Cameroon (Takam et al., 2019), lower
than (6.78 Meq O>/kg) watermelon seed oil (Adam et al., 2025), and within the range (2.00 to
10.00 meqO,/kg oil) reported for Moroccan watermelon seed oil varieties extracted using
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three different methods (Ouassor et al., 2020). The peroxide value is a valuable indicator of
the freshness of the lipid and the early phases of rancidity that occur under mild conditions;
the higher the peroxide value, the faster the oxidation of the oil occurs (Emelike et al., 2020).
The oil peroxide levels of the two samples are within the acceptable range (0-15 meq O./kg)
suggested by the Codex Alimentarius (2009) for crude oils (Takam et al., 2019) and below the
Standard Organisation of Nigeria (10.0 meq/kg) (Echioda et al., 2018). These show a very
slow rate of rancidity in the oil of the two seeds, which may be due to high levels of
antioxidants like phenolics, phytosterols, squalene, tocopherol, and other antioxidants that
are frequently found in a variety of vegetables, seeds, legumes, and unrefined vegetable oils.
These antioxidants prevent peroxidation in the oil's polyunsaturated fatty acid (Dermis et al.,
2012).

Saponification value of Canary seed oil (245.10 mgKOH/g) has a significantly higher value
(p<0.05) compared to watermelon seed oil (193.85 mgKOH/g). All of the values are higher
than (183.13 mgNaOH/ g) reported by Oladejo et al. (2013) for watermelon seed oil but agree
with the range (196.35-325.38 mg/KOH) of watermelon seed oil extracted at different
moisture contents (Adejumo et al., 2015) and are higher than (180.48-189.26 mg/KOH)
reported by Cheikhyoussef et al. (2017) using two melon seed oils from Namibia.

Saponification value has been utilised to control oil quality, including foaming capacity
(Oladejo et al., 2013). According to Ivanova and others (2022), oils with a saponification
value of 168 to 196 mg KOH per g are almost entirely composed of long chain fatty acids
(C18 and C16), whereas oils with a saponification value of 235 to 260 mg KOH per g contain
a significant proportion of fatty acids from the lauric (C12:0) and myristic (C14:0) families.
Melon oil therefore has long-chain fatty acids, while canary oil contains short-chain fatty
acids. Short-chain fatty acids may bind to G-protein-coupled receptors including GPR41 and
GPR43, increasing antioxidant, anti-inflammatory, and gut barrier effects (Cetano and
Castelucci, 2022). Consequently, gastrointestinal track inflammation, such as crohn’s
diseases and ulcerative colitis may be treated with canary seed oil. Furthermore, canary
seed’s oil has a shorter fatty acid chain; it would be good raw material for the cosmetics
industry, especially for making premium soap (Gautam and Bhandari, 2023). Because they
are precursors for many of the molecules involved in the intricate inflammatory process in
humans, long-chain fatty acids such as watermelon seed oil have positive effects on human
health (Lupette and Benning, 2020). Moreover, according to Sun and colleagues, (2025) it
could be used in the textile industry to construct anisotropic fibre structures, since the longer
the length of the fibre chain, the more it has an impact on the fibre structure.

CONCLUSION

The extraction of oil from two varieties of melon seeds; Cucumis melo L. var. inodorus (Canary
melon) and Citrullus lanatus (watermelon) reveals the canary seed contained more oil than
watermelon seed; however, their oil content revealed that, they can be commercialized. They
show excellent quality with ability to be stored for a long period without sign of oxidative
rancidity, safe for household applications such as frying and cooking. Paint, coating, and
related industries can use the oils to substitute their imported drying oil use as raw material.
Watermelon seed oil can be used to construct anisotropic fiber structures in textile industry
while canary seed oil is a good raw material in cosmetics industries, especially in making
good quality soaps.
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