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ABSTRACT

The nutritional composition, antioxidant activity and polyphenol oxidase activity
of watermelon and pawpaw pulp was studied, and the physiochemical properties
of the oil extracted from both seed was determined. The activities of several
antioxidants were tested, including the Total Phenolic Content (TPC), Total
Flavonoid Content (TFC), Ferric Reducing Antioxidant Power (FRAP), 2,2-diphenyl-
1-picrylhydrazyl (DPPH). The proximate composition in term of moisture,
ash,crude fibre, protein and carbohydrate were determined. The moisture, ash
content, crude protein, fat, crude fibre and carbohydrate by differences were
found to be 88.50 %, 0.91 %, 0.57 %, 0.14 %, 0.89 % and 8.99 % for the pawpaw
pulpand 92.82 %, 0.79 %, 0.46 %, 0.20 %, 0.15 % and 5.69 % for the watermelon
pulp respectively. The pawpaw pulp showed a high antioxidant activity in terms
of TPC, TFC, FRAP, DPPH when compared to the watermelon while the
watermelon pulp shows a high polyphenol oxidase activity (49.1 s-'mg-') than
the pawpaw pulp (14.5 s-'mg-'). The physiochemical properties of the extracted
oil from the seed shows that watermelon seed has a higher saponification, acid
value, iodine value and density with values corresponding to 179.25
mgKOH/100g, 2.58 mgKOH/g, 128.82 meg/kg and 0.81g/cm* when compared to
the pawpaw seed with values corresponding to 95.70 mgKOH/100g, 2.48
mgKOH/g, 76.26 meq/kg and 0.68 g/cm? respectively.

KEYWORDS: Nutritional Composition, Watermelon, Pawpaw, Antioxidant And
Physiochemical Properties.

INTRODUCTION

Humans’ have demonstrated great ability to
adapt physiologically to various types of foods.
Nutritional science has further shown that foods
like fruits and vegetables cannot be eliminated.
Fruits consumption has been recommended
because of their vitamins, antioxidants, minerals

and fibre content. A lot of research have
evaluated the importance and impacts of fruits
on human well-being, indicating that
consumption of vegetables and fruits reduces the
risk of stroke and certain cancers, and help in

enhancing of the bowel function, [1].
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Antioxidant refers to various compounds which
protect the body against free radicals. Although,
the body produces its own antioxidants, if
adequate dietetic antioxidants are not available,
the free radicals generated would cause stress on
the body system. Most fruits are known to
contain high vitamins, fibre, antioxidants and
mineral contents in their seeds, rinds and pulps.
The Pawpaw (Carica papaya L.) is regarded as
one the most important fruit in the Caricaceae
family, and different species of this family have
shown potency in treating various kinds of
diseases. The increasing demand for pawpaw is
due to its high vitamin and sodium content; also,
pawpaw contain basically no starch [2]. Pawpaw
also contains papain and other proteolytic
enzymes, which have various uses in brewing,
meat tendering, digestive medicine and other
skin care applications [3].

Watermelon (Citrullus lanatus) is a fruit belonging
to the cucumbitacea family. The watermelon fruit
is round, contain a lot of seeds, and is commonly
in the south. It has high vitamin contents, which
is common to various kind of fruits and
vegetables. Watermelon is rich in carotenoids,
some of which include phytofluene, beta-
carotene, lycopene, lutein, and neurospnene. The
pawpaw and watermelon fruit is a seasonal fruit
frequently consumed in Africa and other part of
the world. Both fruits are known for their similar
nutritional composition, and a lot of argument
had been
physiochemical

raised in respect to their

properties and antioxidant
activity. Hence, this work aim at comparing the
physiochemical properties and antioxidant
activities of the watermelon and papaw pulps, as

well the oil obtained from both seeds.

MATERIALS AND METHODS

SAMPLE PREPARATION

The watermelon fruit and pawpaw fruits were
bought from Oja Oba, Akure, Ondo state, Nigeria.
The fruits were washed, dried and peeled. The
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seeds were removed and dried, and the pulp
were cut into uniform sizes and then blended into
a puree. The blended puree was transferred into
a cheese cloth in order to allow the juice drain
out until no further liquid is obtained from the
pulp. The pulps of both samples were then
poured on a drying tray and sun dried for 5 hrs to
give a firm soft texture. The dried pulps of the
pawpaw and watermelon were spread on
different tray uniformly and divided into a four
different sizes. A quartile of each of the dried
pulp was then used for analysis.

PROXIMATE ANALYSIS

DETERMINATION OF PROXIMATE ANALYSIS

Proximate analysis is the routine analysis carried
on food samples. This involves the determination
of the moisture, crude fibre, fat, protein, ash
content, and carbohydrate content of the food.
These analyses were carried out in triplicate using
methods described in [4].

ANTIOXIDANT ACTIVITY

EXTRACTION OF ANTIOXIDANT

The pawpaw and watermelon fruits were peeled,
cut and crushed in a food processor in order to
produce uniform slurries. In order to preserve the
antioxidant to be extracted, the slurry was
prepared fresh. About 1 g of the prepared slurries
was weighed in universal bottles, and 10 mL of 50
% methanol solvent was added. The samples
were then homogenized using homogenizer at
24,000 rpm for 1 min. All the extracted samples
were centrifuged for 10 min. The supernatants
obtained were then collected and kept for further
analysis.

TOTAL PHENOL CONTENT (TPC)

The Total Phenolic Contents (TPC) of the pawpaw
and watermelon extracts was carried out using
Folin-Ciocalteu method as described by [5].
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TOTAL FLAVONOID CONTENT (TFC)

The Total Flavonoid Content (TFC) of the pawpaw
and watermelon extract was determined by the
colorimetric method as described by [6].

DPPH RADICAL SCAVENGING ACTIVITY

The free radical scavenging activity of the
pawpaw and watermelon extract was determined
by following the DPPH method [7].

FERRIC REDUCING ANTIOXIDANT POWER
(FRAP)

The Ferric Radical Antioxidant Power (FRAP) of
the pawpaw and watermelon extract was
conducted using the procedure of [8].

DETERMINATION OF THE POLYPHENOL
OXIDASE ACTIVITY

PREPARATION OF CRUDE ENZYME

About 120 g of the pawpaw and watermelon pulp
was homogenized differently in 360 ml of 25 Mm
ice-cold phosphate buffer containing 10 mM
ascorbic acid by using a blender for three
minutes. The mixture was filtered using layers of
cheesecloth. The filtrate was then centrifuge in a
centrifuge at 6000 rpm for 30mins in a
refrigerator. The supernatant was stored in the
refrigerator and used as the crude extract.

PARTIAL PURIFICATION OF THE POLYPHENOL
OXIDASE

About 200 ml of the crude extracts of both crude
extract was brought into saturation with 80%

RESULT AND DISCUSSION
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(NH,),SO,4. The precipitated polyphenol oxidase
was separated by centrifugation at 6000 rpm for
30 mins. The precipitate was dissolve in 0.1M
phosphate buffer and dialyzed in the same buffer
for 72hours. The dialyzed sample was used as the
polyphenol oxidase enzyme source for this
investigation.

ACTIVITY ASSAY

About 1 mL of the diluted enzyme solution was
mixed with 4.6 mL of 1 M of the buffer (pH 4.0—
8.5). After 5 min, at a temperature of 22 °C,
about 0.4 mL of 0.2 M catechol substrate was
added to the mixture. The PPO activity was then
determined at 22 °C at 420 nm using method [9]

PHYSIOCHEMICAL PROPERTIES OF
THEWATERMELON AND PAWPAW SEED OIL

EXTRACTION OF OIL

The pawpaw and watermelon seeds were dried in
an oven at a temperature of 50°C for about of 20
hrs. Then, the seeds were grinded with the aid of
a mortar and pestle. The oil was extracted from
the grinded seeds with the aid of Soxhlets
apparatus using a non-polar solvent (n-Hexane).

THE PHYSIOCHEMICAL PROPERTIES OF THE
PAWPAW AND WATERMELON SEED OIL

The physicochemical properties of oil was
determined by the method described in [4]. This
was employed in determining the saponification
value, acid value, iodine value, refractive index
and the density of the pawpaw and watermelon
seed oil.

Table 1.Proximate analysis composition (g /100 g) of the fresh pawpaw and watermelon pulp

Samples Mc Cp cf Fat Ash Nfe Ge(kcal/g)
Pawpaw pulp 88.50+0.05 | 0.91+0.10 | 0.5740.25 | 0.14+0.18 | 0.89+0.20 | 8.99+0.14 | 0.40%0.10
Watermelon pulp | 92.82+0.25 | 0.79+0.15 | 0.46+0.10 | 0.20+0.08 | 0.15+0.05 | 5.69+0.37 | 0.27 #0.12

Value is a mean of three determination * standard deviation
Where: MC = Moisture Content; CP = Crude Protein; CF = Crude Fibre; NFE = Nitrogen Free Extract (Carbohydrate);

GE= Gross Energy.
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PROXIMATE ANALYSIS OF THE PAWPAW
AND WATERMELON PULP

The proximate composition of the pawpaw pulp
and watermelon pulp were shown in Table 1. The
moisture, ash content, crude protein, fat, crude
fibore and carbohydrate by differences was
determined to be 88.50%, 0.91%, 0.57%, 0.14%,
0.89% and 8.99% for the pawpaw pulp; and
92.82%, 0.79%, 0.46%, 0.20%, 0.15% and 5.69%
for the watermelon pulp respectively as regards
to the proximate composition parameters. The
moisture content is a proximate parameter used
in the determination of the shelf life of any food
product and is used to estimate the storage
ability of the food without the growth of
microorganism. The pawpaw and watermelon
pulp both have high moisture content which is a
measure of their water content and is observed
to be higher in the case of the watermelon pulp.
The watermelon pulp can also serve as source of
water during dehydration because of its high
water content [10]. Hence, in comparison,
watermelon pulp has the higher moisture content
(92.82%) when compared to the pawpaw pulp
(88.50%) and hence prone to spoilage at a short
period of time when exposed. The ash content is
a measure of the total inorganic content in the

4

food sample. It was observed that the total ash
content was higher in the pawpaw pulp (0.91%)
when compared to the watermelon pulp (0.79%).
This shows that the pawpaw pulp contains a
higher percentage of minerals than watermelon.
The crude protein is observed to be higher in the
pawpaw pulp (0.57%) than the watermelon
(0.46%) which indicate that the pawpaw pulp is
richer in protein and contains more amino acid.
The fat content of both pulp are low indicating
that both the pawpaw and watermelon pulp
cannot be considered as a source of oil extraction
but in terms of comparison, the fat content is
higher for the watermelon (0.20) than the
pawpaw pulp (0.14%). Table 1 also shows that
the pawpaw pulp contains more crude fibre
(0.89%) as compared to the watermelon (0.15%).
The carbohydrate composition of pawpaw pulp
(8.99%) is interestingly higher than that of the
watermelon pulp (5.69%) indicating that pawpaw
is a rich source of carbohydrate and energy if
consumed when compared with the watermelon.
The gross energy calculated for the pawpaw (0.40
kcal/kg) is much greater than that of the
(0.27 kcal/kg)
pawpaw is a better source of energy when

watermelon indicating that

compared to the watermelon.

Table 2.The mineral composition (mg/L) of the pawpaw and watermelon pulp

Parameters | K Fe pb mg ni cu ca

Pawpaw 18.0822 4.3206+0 | 0.2414 2.0516 1.0376 0.0051 0.2277
pulp +0.13 A1 10.24 +0.18 +0.27 $0.31 +0.10
Watermelon | 18.1958+ | 5.4435 0.2980 3.4518 0.8707 0.0381 0.2558
pulp 0.21 10.16 +0.91 +0.65 +0.48 +0.51 +0.70

Value is a mean of three determination * standard deviation

Where K = Potassium; Fe = Iron; Pb = Lead; Mg = Magnesium; Ni = Nickel; Cu = Copper; Ca = Calcium

THE MINERAL COMPOSITION (MG/L) OF THE
PAWPAW AND WATERMELON PULP

The mineral composition of the pawpaw and
watermelon pulp is expressed in Table 2. From
the table, the mineral composition of both fruit
was observed to be similar. The mineral
composition of both pulp expressed in this study
include the iron, potassium, lead, magnesium,
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nickel, copper and calcium in mg/L. From Table 2,
the mineral composition of both pulps are
relatively similar, but the watermelon pulp is
slightly higher in iron, potassium, magnesium
lead, copper content when compared to the
pawpaw pulp. Both pulps contain low calcium but
an appreciable magnesium content which
indicates that both pulps can still play a vital role
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in the development of bone, teeth, co-factor

enzymatic reaction and nerve impulse
transmission [11]. Also, iron is needed for blood
formation, normal functioning of the central
nervous system and energy metabolism in the

body. Copper in trace concentrations is very

Vol. 1, Issue 2 - 2018

important for the regulation of many biochemical
process in the body. Potassium is the most
abundant major element in both samples.
Potassium which is very high in both pulps is the
principal cation of intracellular fluid and is
involved in protein synthesis.

Table 3.The antioxidant activities of the pawpaw and watermelon pulp

Parameters Pawpaw Pulp Watermelon Pulp
TPC (mg/100g) 34.52+0.12 25.18+0.18
TFC (mg/100g) 30.17+0.10 21.91+1.05
DPPH (%) 91.46+1.08 33.58+1.13
FRAP (mMfrap/g) 35.91+0.32 28.72+0.28
PPO (s-'mg-) 14.50+0.15 49.1040.25

Value is a mean of three determination  standard deviation
Where TPC = Total Phenolic Content; TFC = Total Flavonoid Content; DPPH = Free Radical Scavenging Activity; FRAP
= Ferric Reducing Antioxidant Power; PPO= Polyphenol Oxidase.

THE ANTIOXIDANT  ACTIVITY AND
POLYPHENOL OXIDASE CONTENT OF
PAWPAW AND WATERMELON PULP

The antioxidant capacity of the pawpaw and
watermelon pulp was evaluated by determining
the DPPH radical-scavenging activity, Ferric
Reducing Antioxidant Power, Total Phenolic
Content and Total Flavonoid content. From Table
3, it was observed that the pawpaw pulp has a
higher total phenolic content (34.52mg/100g)
when compared to the watermelon pulp
(25.15mg/100g). However, agro climate change,
post-harvest storage conditions and fruit
maturity are known to affect polyphenols content
in fruits [12]. Flavonoids are group of polyphenol
compounds that are found in different vegetables
and fruits [13]. The amount of flavonoids
extracted from the papaya and watermelon pulp
was observed to be (30.17 mg/100g) and (21.91
mg/100g). The study showed that the pawpaw
pulp contain a high total flavonoid content when
compared to the watermelon pulp indicating that
pawpaw pulp has more flavour than the
watermelon pulp. The DPPH radical scavenging
ability of compound is the ability of the

compound to scavenge free radicals which are
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generated independently by any enzymatic
process. The antioxidants react with DPPH, which
is a stable free radical and convert it to 1, 1-
diphenyl-2-2, 4, 6-trinitrophenyl hydrazine, and
the scavenging activity of the antioxidant
compound is measured by the degree of
discoloration. As shown in Table 4.3, the activity
was higher in the pawpaw pulp (91.46%) when
compared with the watermelon pulp (33.58%).
The Ferric Reducing Antioxidant Power (FRAP)
showed that the pawpaw pulp had higher
reducing power (35.91 mMfrap/g) than the
(28.72 mMfrap/g). The
polyphenol oxidase activity of the pawpaw and

watermelon pulp

watermelon pulp were determined and
expressed in Table 3. It was observed that the
watermelon has a higher polyphenol oxidase
activity (49.1 s-'mg-') when compared to the
pawpaw pulp (14.5 s-'mg-'). This shows that
watermelon is prone to enzymatic browning and
enzymatic action at a very short period of time,
which is related to its high moisture content
providing an environment for the enzymes.
Hence, the watermelon pulp is prone to lose its
taste at a short time and change it colour
(Browning reaction) when compared to the

pawpaw pulp.
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Table 4.Physiochemical properties of the pawpaw and watermelon seed oil

Parameters Pawpaw seed Watermelon seed
Saponification (mgkoh/100g) 95.70+0.12 179.25+0.23

Acid avlue (mgkoh/g) 2.48+0.20 2.580+0.14
lodine value(meq/kg) 76.2610.10 128.82+0.08
Refractive index 1.52+0.02 1.39+0.01
Density (g/cm3) 0.68+0.05 0.81+0.03

Value is a mean of three determination * standard deviation.

PHYSIOCHEMICAL PROPERTIES OF THE
PAWPAW AND WATERMELON SEED OIL

The physiochemical property of the pawpaw and
watermelon seed oil is expressed in Table 4
shows that the watermelon seed is rich in oil
when compared to the pawpaw seed. The
watermelon seed has a higher saponification
value (179.25 mgKOH/100g), acid value (2.58
mgKOH/g), iodine value (128.82 meqg/kg) and
density (0.81 g/cm®) when compared to the
pawpaw seed with saponification value (95.70
mgKOH/100g), acid value (2.48 mgKOH/g), iodine
value (76.26 meq/kg) and density (0.68 g/cm’)
respectively. The acid value for the pawpaw is
low compared to that of the watermelon seed oil.
This low result can enhance their use in alkyd
preparation and other industrial applications. A
high saponification value indicates short chain
fatty acids while low saponification value shows
that the fatty acids present are of longer length.
The degree of unsaturation is one of the factor
affecting the properties of oil, and it is
determined from the iodine value. Oils are
divided into three groups depending on their
iodine values and can be classified as: drying oil,
semi-drying oil and non-drying oils. If the iodine
value is higher than 130, the oil is known as a
drying oil. The iodine value is between 90 and
130 for semi-drying oil, while oil with iodine value
less than 90 is called non-drying oil. Hence the
pawpaw seed oil is a non-drying oil since its
is smaller than 90 but the
watermelon seed oil is a semi-drying oil since its

iodine value

iodine value is between 90 and 130. The
refractive index of the pawpaw seed (1.52) is
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higher than that of the watermelon (1.39) which
means that light faster in the watermelon seed oil
when compared to the pawpaw seed oil.

CONCLUSION

Overall, the comparative study on the properties
of the pawpaw and watermelon pulp as
demonstrated in this research shows that the two
fruit pulp have high proportion of water which is
determined by their moisture content, but is
significantly higher in the case of the watermelon
pulp indicating its spoilage ability when stored
over along period. The watermelon pulp shows a
high polyphenol oxidase activity than the
pawpaw pulp. The pawpaw pulp shows a high
antioxidant activity in comparison to the
watermelon pulp. Both fruit pulp also contains
relatively similar mineral composition which is
required at the proper proportion by the body.
This research work is an indication that great
potential exists for the use of pawpaw and
watermelon seed instead of throwing them away
as waste after consuming the pulp. This seeds
could be used in infant food formulation and the
seed- oil could also be a useful source of oil for
both domestic and industrial uses instead of
depending solely on palm oil and peanut oil that
are scarce and costly.
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