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Chemical Analysis of Citrullus Lanatus (Thunb.), Cucumeropsis Mannii (Naud.) and
Telfairia Occidentalis (Hook F.) Seeds Oils.
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Abstract: The lipids content of Citrullus lanatus (brown melon), Cucumeropsis mannii (white melon) and
fluted pumpkin (Telfairia occidentalis) seeds were determined. Also the iodine value, saponfication value,
acid value, free fatty acid, peroxide value, specific gravity and refractive index of the extracted oils were
analysed. The lipid content was found to be 50.23% for Citrullus lanatus, 41.53% for Cucumeropsis
mannii and 13.15% for Telfairia occidentalis. The iodine value was 119.82, 113.69 and 115.60 for C.
lanatus, C. mannii and T. occidentalis respectively. Saponfication value of C. lanatus, C. mannii and T.
occidentalis seed oils was 189.35, 203.39 and 179.04 respectively. The acid value was 5.120, 5.49 and
3.48 for C. lanatus, C. mannii and T. occidentalis respectively, while the free fatty acid for the three oils
was found to be  2.56, 2.75 and  1.74 respectively.  The peroxide value was 7.51, 8.76 and 2.26 for C.
lanatus, C. mannii and T. occidentalis respectively, while specific gravity and refractive indexes of the
oils were found to ranged between 0.91 – 0.93 and 1.46 – 1.47 respectively.
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INTRODUCTION

Lipids are nutritionally important, they are either
fats (solid) or oils (liquid) that consist of fatty acids
with 12- 20 carbon atoms. Most of the lipids found in
food are in the form of triglycerides which are fatty
acids ester of glycerol. Other types of dietary lipids are
cholesterol and phospholipids[1]. The dietary
requirement for lipids is obtained from linoleic and
linolenic fatty acids.  Both fatty acids are 18 carbon
atoms polyunsaturated differing in the number of
double bonds. Linoleic acid has two double bonds with
placement of the first double bond at the sixth carbon
atom numbering from the omega carbon, which is the
carbon on the opposite end of the carboxylic acid in
the fatty acid chain.

Linolenic acid has three double bonds with the
first double bond on the third carbon atom from the
omega carbon. This placement of the double bonds
relative to the omega carbon is significant because it
determines the capacity for endogenous synthesis of
fatty acids. Omega- 6- and omega-3 fatty acids cannot
be synthesized by human enzymes hence are very
essential fatty acids in human nutrition. These essential
fatty acids are utilized as substrates for synthesis of
biologically active compounds such as steroid
hormones, prostaglandins and leukotrienes [2]. Also,

polyunsaturated fatty acids are essential for highly
excitable membranes such as the  brain and nervous
tissue because they increased membrane fluidity.
Saturated fats on the other hand, are preferentially
incorporated into adipose tissue because the absence of
double bonds allows a higher energy yield per carbon
than is obtained from oxidation of unsaturated fatty
acids [3]. Saturated fatty acids which are more rigid
molecules, contribute rigidity to membranes fat. Thus
dietary fatty acids can influence cell function through
effects on membrane properties. An important
difference between saturated and unsaturated fatty acids
is that saturated fatty acids are the most important
factor that can increase a person's cholesterol level. An
increased cholesterol level may eventually result in the
clogging of blood arteries and, ultimately, heart disease
[4]. On the other hand, unsaturated fatty acids are
considered essential like the essential amino acids,
because the human body cannot produce them but are
known to   serve many important functions in the
body, including regulating blood pressure and aid in
the synthesis and repairing of  vital cell parts. It had
been estimated that an American diet contains about
three times the amount of essential fatty acids needed
daily[5]. Lipids are also required for the absorption of
fat-soluble vitamins, increased taste and flavor of
foods, and gives an individual a feeling of fullness. A
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minimum amount of body fat is necessary to provide
insulation that prevents heat loss and protects vital
organs from shock due to ordinary activities[6].

Deficiency of lipid in the body reflects the type of
fatty acids that is lacking in the diet. A deficiency of
w-6 fatty acids is characterized by growth retardation
in children, and by skin lesions, dry scaly dermatis,
impaired wound healing, reproductive failure, fatty liver
and polydypsia in adults. Although growth appears to
be unaffected by w-3 fatty acid deficiency, cognitive
development and visual acuity may be impaired in
children receiving inadequate intakes of this acid [7].

Therefore, since the common dietary sources of
lipids are of animal origin which contained only
saturated lipids, it will be of great significance if the
essential components of lipids are source from plant
products, which had been known to contain them. It is
in regards to the usefulness of the essential lipids
which are needed for the proper body functioning and
the expensiveness of their processed forms that this
study seek to provide a veritable channel of harnessing
them from local available vegetable sources like
Citrullus lanatus (Thunb.), Cucumeropsis mannii
(Naud.) and Telfairia occidentalis (Hook F.) commonly
found within Benue State, Nigeria.

Experimental: Two species of melon Citrullus lanatus
(brown melon), Cucumeropsis mannii (white melon)
were collected from Daudu, a village in Guma local
government area, while fluted pumpkin (Telfairia
occidentalis Hook F.) seeds were collected   from
farmers in Makurdi Local Government area of Benue
State between September to November 2008. The seeds
were sun dried and then oven dried at 45oC to constant
weight and ground with porcelain mortar and piston to
fine particle size and stored in plastic containers for
analysis.

The Oils were extracted using petroleum ether (40-
60oC) on a soxhlet extractor for four hours [8]. The
iodine value, saponfication value, free fatty acid,
peroxide value, specific gravity and refractive index
were determined using the methods described by
A.O.A.C [9].

Statistical Analysis: The means were compared using
ANOVA and the level of significance difference was
determined at p< 0.05 [10]. 

RESULTS AND DISCUSSION 

The total lipid content of Citrullus lanatus 
Cucumeropsis mannii Telfairia occidentalis seeds
(Table 1.0) was found to be 50.23 %, 41.53% and
13.15% respectively. From the results, Citrullus lanatus
had the highest lipid content followed by Cucumeropsis

mannii; while Telfairia occidentalis was found to have
the lowest lipid content. Statistical analysis at (p<0.05)
indicate a significant difference in the lipid content of
the seeds. The iodine value of C. lanatus and C.
mannii   oils was 119.8 and 113.69 respectively, while
that of T. occidentalis was 115.60. A significant
difference was obtained at p < 0.05. The results
indicate that all the oils are semi-drying consisting
predominately polyunsaturated fatty acids mainly oleic
and lenoliec fatty acids. This class of oils whose iodine
value is between 100 – 150 possesses the property of
absorbing oxygen on exposure to the atmosphere;
though do not do so sufficiently to qualify them as
drying oils. They become thicken and remain sticky but
do not form a hard dry film. They are used in the
production of margarine and soap [11,12].

The saponfication value of C. lanatus oil was
189.35 that of C. mannii oil was found to be 203.39
and T. occidentalis oil was 179.04. Anova analysis
shows significant difference (p<0.05) in saponification
values. Saponification value indicates the average
molecular weight of oil [13]. A high saponification value
implies greater proportion of fatty acids of low
molecular weight. The results indicate that all the oils
contained higher proportions of low molecular weight
fatty acids. The values compared favourably with the
saponification values of Palm oil (196 – 205), Olive oil
(185 – 196), Soya bean oil (193) and Linseed oil (193
– 195) [14].

Citrullus lanatus, C. mannii and T. occidentalis
acid values were found to be 5.22, 5.49 and 3.48
(mg/kg) respectively. There was no significant
difference (p<0.05) in the acid content of C. lantus and
C. mannii. Acid value of oil measures the extent to
which the glycerides had been decomposed by lipase
action. The decomposition is usually accelerated by
heat and light. Deterioration of grains and milled
products had been reported to be implicated by
increasing acidity. The acids that are usually formed
include free fatty acids, acid phosphates and amino
acids.  Free fatty acids are formed at a faster rate than
the other types of acids [15]. The low acid values also
indicate that the oils could be stored for a long time
without deterioration.

The Free fatty acid values were found to be 2.56
%, 2.75% and 1.74% for C. lanatus C. mannii and T.
occidentalis respectively. A significant difference was
obtained in free fatty acid content. Though, the values
obtained were below the 5.00% FFA content
recommended as the maximum for non-rancid oil [16].
This implies that the oils are not rancid. The peroxide
values of C. lanatus C. mannii and T. occidentalis seed
oils were obtained to be 7.51,8.76 and 2.26
respectively. There was a significant difference
(p<0.05) in the peroxide values of the oils.
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Table 1.0: Oil content and Physiochemical properties of Citrullus lanatus,   Cucumeropsis mannii and Telfairia occidentalis Seeds Oils.
Samples Citrullus lanatus Cucumeropsis mannii Telfairia occidentalis
Parameters
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Lipid content (%) 50.23±1.35a 41.53±1.03b 13.15±0.33c
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Iodine Value (Wij’s) 119.82 ±1.19a 113.69±0.98c 115.60±1.20b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Saponification (mg/KOH) 189.35±1.58b 203.39±1.51a 179.04±1.60c
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Acid Value (mg/KOH) 5.120±0.15a 5.49±0.55a 3.48±0.06b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Free Fatty Acid 2.56±0.08b 2.75±0.27a 1.74±0.49c
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Peroxide Value (mg/kg) 7.51±0.09b 8.76±0.88a 2.26±0.08c
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Specific Gravity 0.93±0.02a 0.91±0.01c 0.92±0.02b
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Refractive Index (25oC) 1.47±0.01a 1.47±0.02a 1.46±0.08b
Values are Mean ± SE, means followed with the same alphabets are not significantly difference (p<0.05)

The peroxide value is the measure of oxidative
rancidity of oil[17]. Oxidative rancidity is the addition of
oxygen across the double bonds in unsaturated fatty
acids in the presence of enzyme or certain chemical
compounds.  The odour and flavour associated with
rancidity are due to liberation of short chain carboxylic
acids.  High peroxide values are associated with higher
rate of rancidity.  Variation of peroxide value could be
due to the number of unsaturated fatty acid content,
since rate of autoxidation of fats and oils increases
with increasing level of unsaturation. The low peroxide
values of the oils indicate that they are less liable to
oxidative rancidity at room temperature[11,12].

The specific gravity of the oils was found to be
0.93, 0.91 and 0.92 for Citrullus lanatus, Cucumeropsis
mannii and Telfairia occidentalis seeds oils
respectively. There was a significant difference
(p<0.05) in the specific gravity of the oils. The values
of 1.47, 1.47 and 1.46 were obtained as the refractive
index for of Citrullus lanatus, Cucumeropsis mannii
and Telfairia occidentalis respectively. There was on
significant difference in the refractive indexes of
Citrullus lanatus and Cucumeropsis mannii seed oils.
Specific gravity and refractive index measures the
purity of oil. The results indicate that the oils are of
high purity.

Conclusion: Result of the study revealed that the oils
of these plants found in this area are of high quality,
shelf life, and nutritional value, domestic and industrial
applications.
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