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fatty acids (90-95%) and glycerol (3-5%). Fatty acids (FA) are

molecules formed from a linear hydrocarbon chain of very

variable length and having a carboxylic acid group at one end

(hydrophilic head) and a methyl group at the other end

(hydrophobic tail). According to their fatty acid composition,

oils are classified into four families (Morin et al., 2012; and

Dubois et al., 2008):
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ABSTRACT Oils of shelled seeds and seed coats of Cucumeropsis mannii and Cucumis melo were extracted and
characterized. Results showed that yield of extracted oil as well as acid index, saponification index and
iodine index values of the extracted oil were significantly different (p<0.05) in the shelled seeds and seed
coats of the two Cucurbitaceae. In the shelled seeds of Cucumeropsi manni these values were 45.03±0.42%,
12.16±0.05 mg KOH/g oil, 235.34±0.47 mg of KOH/g of oil and 110.56±1.92 respectively while in
the seed coats values of 18.74±0.85%, 15.31±0.28 mg KOH/g oil, 265.70±5.09 mg of KOH/g of oil
and 120.14±0.49, were respectively obtained. In the case of Cucumis melo, values obtained for shelled
seeds were 65.20±2.09%, 11.25±0.08 mg of KOH/g of oil, 183.91±2.11 mg of KOH/g of oil and
146.27±0.3 respectively and those for the seed coats were 14.42±0.02%, 7.40±0.06 mg of KOH/g of
oil, 117.76±0.14 mg of  KOH/g of  oil and 85.25±1.68 respectively. Linoleic acid was the main fatty acids
found in these oils. Shelled seed and seed coats oils of Cucumis melo (45.15% and 47.26%) exhibited
higher linoleic acid content than Cucumeropsi mannii shelled seed and seed coats oils (41.75% and 44.52%).
Cucumis melo variety contained more of the oleic acid in the shelled seeds (37.48%) and seed coats
(32.45%) oils as compared to the shelled seeds (34.15%) and seed coats (30.35%) of Cucumeropsis mannii
variety. These extracted oils could be considered as nutritious and could possibly be introduced in
human diet only after proper refinement.

Keywords: Oils, Cucurbitaceae, shelled seeds, seed coats

INTRODUCTION

Oils or fatty are substances that are liquid at a temperature

close to 20 °C and insoluble in water but soluble in organic

solvents (petroleum ether, hexane, chloroform, benzen, etc.)

(Adrian et al., 1995). They are mainly composed of

saponifiable lipids with a small unsaponifiable lipids and

contaminants. The unsaponifiables are represented by sterols,

tocopherols, carotenoids, etc. Saponifiable lipids are classified

into simple lipids and complex lipids. Complex lipids are

represented by glycerophospholipids and sphingolipids.

Simple lipids consist mainly of triglycerides formed from
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• Family of oils rich in saturated fatty acids. The main

representatives are lauric acid (C12:0), palmitic acid (C16:0),

and stearic acid (C18:0).

• Oleic family. The main fatty acid is a mono unsaturated

fatty acid represented by oleic acid (C18:2 cis or omega 9).

It is abundant in olive oil (74.3%), peanut oil (47.5%).

• Linoleic family. The main fatty acid is polyunsaturated

and is represented by linoleic acid (LA, 18: 2n-6, or omega-

6). It is abundant in corn oil (59.6%), soybean oil (63.6%),

sunflower oil (64.3%) and walnut oil (72.3%).

• Linolenic family. The major fatty acid is á-linolenic acid

(ALA, 18: 3n-3, or omega-3). It is a polyunsaturated fatty

acid. It is abundant in rapeseed oil.

LA and ALA are termed “essential fatty acids” because human

body cannot synthesized them in vivo, therefore, they have to

be provided through diet (Percheron et al., 1991; and Nordoy,

1991). Both of these fatty acids are precursors of other omega-

6 and omega-3 long-chain polyunsaturated fatty acids (LC-

PUFAs). Thus, human organism can synthesize from LA,

long-chain (20 carbons or more) of omega-6 fatty acids such,

as dihomo--linolenic acid (DGLA, 20: 3n-6) and arachidonic

acid (AA, 20: 4n-6); and from ALA, long-chain (22 carbons

or more) of omega-3 fatty acids such, as eicosapentaenoic

acid (EPA, 20: 5n-3) and docosahexaenoic acid (DHA, 22: 6n-

3) (Tosi et al., 2014). Oils play an important role in food and

culinary operations. Indeed, they help to improve the texture,

color, flavor and taste of  food. Also, oils have a nutritional

and therapeutic attributes. The fatty acids provide energy in

the form of  calories to the body, while polyunsaturated (FA)

have anti-inflammatory, anti-diabetic and anti-cancer properties

(Diaz et al., 2004). In sub-Saharan Africa, conventional sources

of vegetable oil are mainly palm seeds, palm kernels, peanuts,

shea nuts and dried coconuts. Nowadays, with the high

increase in human population, as well as the high cost of oils

in the market on one hand, and the resurgence of

cardiovascular disease and diabetes on the other hand, studies

are increasingly directed towards new sources of available and

inexpensive plant rich in oil as seeds of Cucurbitaceae called

“Pistache” in Côte d’Ivoire and “Egusi” in Benin, Nigeria

and Cameroon (Zoro et al., 2006; Achigan-Dako et al., 2008;

Johnson, 2012; and Kolawole and Ayeoba, 2019).

Before use, the Cucurbitaceae seed coat of is removed through

shelling. The shelled seeds are usually ground and utilized as

ingredient in soup preparation (Pistache soup) while seed

coats is considered as a waste.

Previous studies have shown that seeds of Cucurbitaceae

cultivated in West Africa are especially rich in fat. Indeed,

according to Martin (1993) and Fuku et al. (2004) seeds of

Cucurbitaceae contain about 42 to 57% of oils.

The aims of this study were to determine the physicochemical

parameters (percentage of oil, acid index, saponification index,

iodine index, peroxide index) and the different fatty acids

present in the shelled seeds and seed coats of Cucumeropsis

mannii and Cucumis melo  cultivated in the northern part of

Côte d’Ivoire. This study will help intensify cultivation of

these cucurbitaceae and therefore increase the productivity,

consumption and sale of these cucubitaceae seeds especially
in rural areas where agriculture is women’s main occupation,

this will thus help improve their income.

MATERIAL AND METHODS

Biological Material

The biological materials consisted of two varieties of shelled

seeds and seed coats of Cucurbitaceae: Cucumeropsis mannii

Naudin and Cucumis melo. Seeds were identified at the National

Floristic Center of University Félix Houphouët Boigny

(Abidjan Côte d’Ivoire).

Methods

Collection of Cucurbitaceae

The fruits of Curcubitaceae were collected from a local farm

located in Korhogo in the northern part of Côte d’Ivoire.

Obtaining Shelled Seeds and Seed Coats

To obtain the seeds, the fruits were cut horizontally and

heaped for 6 to 7 days so that the seeds can be freed from

the flesh. The free seeds were washed with plenty of water

to remove dirt and matured seeds were collected and then

sun-dried for three days. The seeds were shelled and

winnowed in order to separate shelled seeds and seed coats.

Each sample, shelled seeds or seed coats, was oven-dried at

45 °C for 72 hours, grounded into powder with a kitchen

grinder (Moulinex, France) and stored in hermetic bags at 4

°C until use.

Oil Extraction

Oil extraction was carried according to AOAC procedure

(2005). A sample of 40 g was placed into the extractor of a

Soxhlet apparatus and subjected to extraction by hot

percolation method. The extraction was carried out for 8 hours

with 2 liters of petroleum ether as solvent. The extracted oil

was concentrated using a rotary and stored at 4 °C until use.

Yield of the Extracted Oils (%)

The percentage composition of the oil was calculated using the

following expression (should come before the Equation (1)).

The fraction bar does not appear in equation (1)

...(1)
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light. Seventy-five (75) ml of distilled water were then added

and this was shaken vigorously. A few drops of  starch

solution (1%) were added as indicator to give blue-black

coloration. The mixture was then titrated with sodium

thiosulfate solution (2.10-3 N) until a clear/white color

appeared. The peroxide index was expressed in meq of active

oxygen/kg of oil, based on the following formula.

...(5)

Where V is the volume (ml) of sodium thiosulfate solution

consumed in the main test, V
o
 the volume (ml) of sodium

thiosulfate solution consumed in the blank test, C is the

concentration (mol/l) of the sodium thiosulfate solution, T

is the titer of the sodium thiosulfate solution and W the

mass of the sample oil in grams.

Iodine Index

The Iodine index was determined using the procedure of

AOAC (2005). 0.4 g of  oil sample was weighed into 250 ml

conical flask. Ten (10) ml of  chloroform were added. The

mixture was stirred and 5 ml of  Wij’s reagent were added.

The flask was immediately closed, stirred for one minute and

kept at room temperature for one hour away from light.

Four (4) ml of freshly prepared saturated potassium iodine

solution (10%) was then added with 50 ml of distilled water.

The mixture was titrated with sodium thiosulfate solution

(0.1 N) with vigorous shaking. Towards the end of  the

reaction, when the color become pale yellow, few drops of

starch solution (1%) were added, as indicator, to give a blue-

black coloration, then the titration was continued until the

color becomes clear. A blank titration was equally carried out.

The Iodine index was expressed following this formula.

...(6)

Where V is the volume (ml) of sodium thiosulfate solution

consumed in the main test, V
o
 the volume (ml) of sodium

thiosulfate solution consumed in the blank test and W the

mass of the sample oil in grams

Fatty Acids Composition

The fatty acid composition was evaluated by HPLC using an

analytical HPLC system unit (Shimadzu Corporation, Japon)

in conjunction with a column heating device set at 35 °C with

the aid of an oven Meta Therm TM (Interchrom, France) and

ions exclusion column ICSep ICE ORH-801 (40 cm x 5 m,

Interchom, France). The system was also coupled to a pump

(Shimadzu LC-6A Liquid Chromatograph), an UV detector

(Shimadzu SPD-6A UV Spectrophotometric Detector) and

The percentage composition of the oil was calculated using

the following expression:

Oils Characterization

Oils were characterized by determining their acid,

saponification, iodine and peroxide index according the

methods used by Anderson-Foster et al. (2012)

Determination of Acid Index

Were V
KOH

 represents the difference in the volume of  KOH
(potassium hydroxide) used for the titration and W is the
mass of the oil sample used.

...(2)

Five (5) g of oil sample were weighted and put into an

Erlenmeyer flask containing 12.5 ml of mixture of diethyl

ether and ethanol solvent (v/v). The flask was shaken

vigorously and 0.5 ml of phenolphthalein was added as an

indicator and was shaken again. Then the mixture was titrated

using 0.1 M of KOH until persistent pink coloration, which

lasted for at least 15 s, was observed. The Acid index was

calculated using the following expression:

Determination of Saponification Index

Two (2) g of  the oil sample were weighed into round bottom

flask. Twenty five (25) ml of  ethanolic-hydroxide potassium

(0.5 M) were added and boiled for 30 minutes in a reflux

condenser. The mixture was removed from the heat source

and then 0.5 ml of phenolphthalein was added which changed

the color of the mixture into a pink color. The mixture was

then titrated with hydrochloric acid (0.5 M) until the pink

color disappeared. The Saponification index was calculated

using the following expression.

...(3)

Where V
HCl 

is the difference in volume of hydrochloric acid

consumed and W is the mass of the oil sample used.

Percentage of Impurity

The percentage of impurity of the extracted oil was calculated

following the expression:

...(4)

Peroxide Index

An amount 0.4 g of oil sample was weighed into a conical

flask and 10 ml of chloroform were added and the mixture

was stirred. Fifteen (15) ml of acetic acid were added with 1

ml of freshly prepared saturated potassium iodine solution

and the flask was immediately closed, stirred for one minute

and kept at room temperature for over 5 minutes away from
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an integrator (Shimadzu Chromatopac CR 6A). Elution was

carried out isocratically with sulphuric acid (0.04 N), at a solvent

flow rate of 0.6 ml/min and detection was performed at 210

nm. The fatty acids were identified by comparing their

retention times to those of a standard mixture of fatty acids

and the peak areas were integrated. The reference area of the

peaks which was assimilated to triangles gave the fatty acids

composition of the mixture injected.

Statistical Analysis

All experiments were performed in triplicate and the results

were expressed as mean values and standard deviation. One-

way analysis of  variance (ANOVA) was used to determine

significant differences among means and Tukey’s test was

used to perform multiple comparisons among means using

SPSS software (version 20.0; SPSS Inc, Chicago, Il, USA). The

significance level was defined as p<0.05.

RESULTS AND DISCUSSION

Oil Content

The oil content of shelled seeds and seed coats of

Cucumeropsis mannii and Cucumis melo are presented in Figures

1 and 2. On dry weight basis, oil content of Cucumeropsi

manni was 45.03±0.42% and 18.74±0.85% for shelled

seeds and seed coats respectively and that of Cucumis melo

was 65.20±2.09% and 14.42±0.02% for the shelled seeds

and seed coats respectively.  As regards to the shelled seeds,

result collected for the oil extracted from the Cucumeropsi

manni variety was comparable to the values obtained by

Fokou et al. (2009) and Ndukwe and Chahul (2016), and

Diby et al. (2020) who reported about 48% of oil content

of the seeds of Cucumeropsi mannii. Oil content reported in

this study for Cucumis melo was lower than the results of

30.65% and 51.46% reported by Mallek-Ayad et al. (2018)

and Olatundji et al. (2021) respectively. Oil content of

shelled seeds of Cucumeropsi mannii was significantly lower

than that of Cucumis melo and this could be attributed to

their botanical origin. Compared to conventional oil seeds

such as peanut where oil content of varieties varied between

46.96-52.12% (Gulluoglu et al., 2016; and Zahran and

Tawfeuk, 2019), corn (3.1-5.7%) and soybean (18-20%)

(O’brien, 2004), such level of oil found in Cucumeropsis

mannii and Cucumis melo seeds may be considered as

economically important for commercial production. For

the seed coats, the results indicated that seed coats of both

species conta ined an appreciable  quanti ty  of oil ,

representing about 20 to 40% of the total oil content

produced by the whole seeds. This could represent an

added value for each species. So, in order to maximize oil

extraction from Cucurbitaceae seeds, the seed coats should

not be detached from the almonds.

Figure 1: Oil Content and Percentage of Impurities of Shelled Seeds and Seed Coats of Cucumeropsis manii
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Acid Index and Percentage of Impurities

Figures 3 and 4 present the acid index of oils extracted from

shelled seeds and seed coats of Cucumeropsis mannii and Cucumis

melo. Values obtained for Cucumeropsis mannii were 12.16±0.05

mg KOH/g of oil and 15.31±0.28 mg KOH/g of oil for

shelled seeds and seed coats oils respectively; and for Cucumis

melo, values of  11.25±0.08 mg of  KOH/g of  oil and

7.40±0.06 mg of KOH/g of oil were obtained for shelled

seeds and seed coats oils respectively. All values found in this

study were very high and were greater than the standard range

of  4 mg of  KOH/g of  oil reported by the AOAC (2005).

Likewise, these results were not in agreement with value of

7.09 mg of KOH/g of oil reported by Essien et al. (2012) for

the seeds of Cucumeropsis mannii, and 0.3±0.04-0.4±0.05

reported by Rabadan et al. (2020) for the seeds of Cucumis

melo cultivars. This high acid index values could be due to the

presence of free fatty acid which could probably be attributed

to the area of  cultivation, climatic factors, post-harvest

management, methods of obtaining seeds, temperature and

storage duration (Achigan-Dako et al., 2008). Thus it could

be suggested that, when conditions are favorable, hydrolysis

of  triglycerides by lipases is triggered and free fatty acids are

released in the seeds.

Acid index is a measure of the amount of free fatty acids in

oil and it can be used to assess the oil quality by the

determination of the percentage of impurities. According to

the Codex alimentarius (1999), in refined vegetable oils, the

lower the percentage of impurities the more stable the oil is

and the more acceptable it is to the human palate. In this

study, the percentage of  impurities in the oils extracted from

Cucurbitaceae seeds was quite high as showed in Figures 1

and 2. Values were 5.16±0.12 and 5.76±0.03% for shelled

seeds and seed coats oils Cucumeropsis mannii respectively and

6.11 and 6.25 for shelled seeds and seed coats oils Cucumis

melo respectively. These values were higher than the ones found

by Opoku-Boahen (2013) for oil extracted from the seeds of

Cucumeropsis mannii. The high values obtained could be

attributed to the presence of elevated amount of fatty acids

in the extracted oils. Therefore, these oils must be properly

refined before consumption.

Saponification Index

The saponification index of the oils extracted from shelled

seeds and seed coats are presented in Figures 3 and 4. For

Cucumeropsis mannii, values obtained for shelled seeds and

seed coats oils were 235.34±0.47 mg of KOH/g of oil and

265.37±5.09 mg of  KOH/g of  oil respectively. These values

were not far from values (219.36 mg of KOH/g of oil, 241.62

mg of KOH/g of oil) reported for C. mannii seeds oil from

high savanna of Cameroon (Fokou et al., 2009). However,

values obtained in this study were higher than the values of

Figure 2: Oil Content and Percentage of Shelled Seeds and Seed Coats of Cucumis melo
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Figure 3: Parameters Value for Shelled Seeds and Seed Coats of  Cucumeropsis mannii

Figure 4: Parameters Value for Shelled Seeds and Seed Coats of  Cucumis melo
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143.0±0.21 mg of KOH/g of oil and 179.4 mg of KOH/g

of oil reported by Ajayi et al. (2013) and Okwundu et al.

(2021) respectively. For Cucumis melo variety, the oils extracted

from the shelled seeds and seed coats of had saponification

values of 183.91±2.11 mg of KOH/g of oil and 117.76±0.14

mg of  KOH/g of  oil respectively. The result obtained for

shelled seeds was in line with the value of 182.26 mg of

KOH/g of oil reported by Olatunji et al. (2021) for Cucumis

melo seeds oil while result found for the seed coats was lower.

According to AOAC standard (1990), oil with saponification

value >180 mg of KOH/g of oil, possesses low molecular

weight fatty acid. Since the saponification index values of the

oils extracted from shelled seeds and seed coats of Cucumeropsis

mannii were higher than the value of 180 mg of KOH/g of

oil, it could be inferred that these oils had low molecular

weight fatty acid and could be useful in soap making. However,

oils extracted from shelled seeds and seed coats of Cucumis

melo, exhibited a saponification index lower than the value of

180 mg of  KOH/g of  oil. It could thus be suggested that

these oils contained high molecular weight fatty acids and

were therefore useful for consumption but not for soap

making.

Iodine Index

For Cucumeropsis mannii (Figure 3), the iodine index values of

the oils extracted from the shelled seeds and seed coats were

110.56±1.92 and 120.14±0.49 respectively and for Cucumis

melo shelled seeds and seed coats (Figure 4), values were

146.27±0.3 and 85.25±1.68 respectively. In this study, results

obtained for Cucumeropsis mannii were closer to the values

reported by Asen et al. (2010) for Citrullus lanatus (113.69±0.98)

and Cucumeropsis mannii (119.82±1.19) and lower than the

value (132.6) reported by Okwundu et al. (2021). For Cucumis

melo, the values found were lower than the value (115.03)

reported by Gbogouri et al. (2011). A significant difference

(p<0.05) in the iodine index of shelled seeds and seed coats

oils from Cucumeropsis mannii and Cucumis melo was observed,

thus suggesting that the iodine index of  oil depends on the

botanical origin (species) and the part used for oil extraction.

Iodine index is a measure of the degree of unsaturation of

fatty acids or theirs esters. It is used to quantify the amount

of double bonds present in oil and therefore reflects the

susceptibility of the oil to oxidation meaning that the lower

the iodine index is the lesser are the number of unsaturated

bonds and the lower is the susceptibility of such oil to

oxidative rancidity (Naghshineh et al., 2010). For Cucumis melo

seeds, it was observed that the iodine index of  the oil extracted

from shelled seeds was higher than that of the seed coats,

suggesting that shelled seeds contained more unsaturated

fatty acids than seed coats. However, for Cucumeropsis mannii

seeds, oil extracted from the seed coats contained more

unsaturated fatty acids than the one obtained from the shelled

seeds.

Peroxide Index

The peroxide index of oils extracted from shelled seeds and

seed coats of Cucumeropsis mannii and Cucumis melo is presented

in Figure 5. For C. mannii, values of 28.50±1.40 and

Figure 5: Peroxide Index of Shelled Seeds and Seed Coats of Cucumeropsis manii and Cucumis melo
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11.16±0.76 meq of  O
2
/kg of  oil were observed for oils

extracted from shelled seeds and seed coats respectively; and

for C. melo, values of 45.73±1.96 and 57.31±2.15 meq of

O
2
/kg of oil were obtained for oils extracted from shelled

seeds and seed coats respectively. In this study, all the values

obtained were higher than the international standard value

of 10 meq of O
2
/kg of oil recommended by the Codex

Alimentarius for refined vegetable oil (Codex Alimentarius,

1999). A high level of peroxide index (20.00±0.3 meq of O
2
/

kg of oil) was also reported by Essien (2012) for oil extracted

from Cucumeropsis mannii. Moreover, Aremu (2015) indicated

that unrefined vegetable oils were characterized by a greater

peroxide index value as compared to refined oils. The

peroxide index is a measure of the oxidative rancidity of oil

and depends on a number of factors such as the state of

oxidation (quantity of oxygen consumed), the method of

extraction used and the unsaturated FA present in the oil. In

this study, the observed high value of  peroxide index could

be due to too much exposure of the seeds to the sun during

the drying process, which might have caused lipid oxidation

as a result of oxygen absorption and therefore the formation

of high level of peroxide. This high amount of peroxide

could also be attributed to the heating applied to the plant

material during the oil extraction process. In fact, heat favors

oxidation of  FA and thus the increase of  the formation of

peroxide. In addition, oil contains mostly MUFA

(monounsaturated fatty acid) and PUFA (polyunsaturated

fatty acid) which can undergo oxidation and consequently

increase the peroxide index value of the oil.

Fatty Acids Composition

The fatty acids composition of oil extracted from shelled

seeds and seed coats of Cucumeropsis mannii and Cucumis melo

is presented in figure 6 and 7. I could be seen that the extracted

oils contained saturated fatty acids (SFA) which consisted of

palmitic acid (C16:0) and stearic acid (C18:0),

monounsaturated fatty acid (MUFA) composed of  oleic acid

(C18: 1, n-9) and polyunsaturated fatty acid (PUFA) such as

linoleic acid (C18:2, n-6), linolenic acid (C18:3, n-3) and

arachidonic acid (C20: 4, n-3). Stearic acid, linolenic acid and

arachidonic acid were not found in the oil extracted from the

shelled seeds of Cucumeropsis mannii while only palmitic acid

and linolenic acid were not found in the oil extracted from the

shelled seeds of  Cucumis melo. As regards to the seed coats of

the two Curcubitaceae species, all the above-mentioned fatty

acids were found in the oil extracted from them.

Figure 6: Fatty Acids Content of Shelled Seeds and Seed Coats of Cucumeropsis manii
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In Cucumeropsis mannii, the palmitic acid level in shelled seeds

and seed coats were 11.73% and 16.57% respectively. In

Cucumis melo, palmitic acid inexistent in shelled seeds while its

value was 18.85% in seed coats. The results obtained in this

study were closed to the values (11.2%-15.1%) reported for

oil extracted from Cucumeropsis edulis, Lagenaria siceraria and

Citrulus lanatus (Salifou et al., 2016).

The levels of oleic acid of the shelled seeds and seed coats for

C. mannii, were 34.15% and 30.35% while those of the linoleic

acid were 41.73% and 44.52% respectively. As regards to C.

melo, the levels of  oleic acid in shelled seeds and seed coats

were 37.48% and 32.45% while those of the linoleic acid were

45.15% and 47.26% respectively. Oleic acid was the only

monounsaturated fatty acid (MUFA) found in all of  the oils

extracted from the two Curcubitaceae species. This result was

in agreement with the work conducted by Olubi et al. (2019).

Moreover, the shelled seeds and the seed coats of both species

exhibited higher amount of linoleic acid than oleic acid, and

this was in agreement with the study reported by Redrouthu

et al. (2020). Linoleic acid (PUFA), called also omega 6 (6) is

an essential fatty acid. The presence of Linoleic acid and oleic

acid in the oil extracted from shelled seeds and seed coats

indicated that these oils were highly nutritious. Moreover, it

has been indicated that food containing MUFA and PUFA

were receiving increased attention due to their impact on

human health in prevention of cardiovascular diseases, cancer,

type 2-diabetes and hypertension (Santos et al., 2017).

CONCLUSION

The present study showed that shelled seeds of Cucumeropsis

mannii Naudin and Cucumis melo contained higher amount of

oil as compared to the seed coats. Therefore, in order to

maximize the yield of the extracted oil, the whole seed should

be used during the extraction process meaning that the seed

coat should not be separated from the almond. Oils extracted

from shelled seeds and seed coats were excellent sources of

palmitic acid, oleic acid and linoleic acid and the latter one was

the most abundant fatty acid among all. Owing to the high

amount of omega-6 fatty and oleic acid of these oils, they

could be considered as nutritious and could be introduced in

human diet which may contribute to the reduction of the

risk of cardiovascular diseases, cancer, type 2-diabetes and

Figure 7: Fatty Acids Content of Shelled Seeds and Seed Coats of Cucumis melo
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hypertension. It must be stressed out that, to get all the

benefit, these oils must be properly refined before any

consumption.
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