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Abstract

Background and Objective: Watermelon isa fruit grown in tropical regions and widely consumed for its refreshing, sweet and
juicy taste. This study evaluated the vitamin and phytochemical compositions as well as the antioxidant activity of its juice.
Materials and Methods: Watermelon fruit was purchased from Ogbete market in Enugu State, Nigeria and the various analyses were
carried out using standard methods. The antioxidant activity was measured using 2, 2-diphenyl-1-picrylhydrazy! (DPPH) radical
scavenging, reducing power and inhibition of lipid peroxidation assays. Results: From the result of the vitamin analysis, vitamin B3 was
the highestin concentration (6.6213.54 mg mL~") while folic acid was the least (0.12£0.04 umL~"). The phytochemical analysis showed
the presence of flavonoid (3.45+0.04 mg mL™"), cardiac glycoside (0.21+0.02 mg mL™"), phenol (0.17£0.02 mg mL™"), terpenoids
(0.12£0.02mg mL™") and saponin (0.09+0.01 mg mL~") while oxalate, phytate and alkaloids were not detected. The antioxidant activities
were concentration-dependent. The ICy, of watermelon juice for scavenging ability on DPPH and inhibition of lipid peroxidation were
40.0and 76.0 mL, respectively while OD,; for reducing power was 45.0 mL. Ascorbic acid was used as standard and exhibited better
antioxidant ability for DPPH radical scavenging and inhibition of lipid peroxidation with 1Cs, of 12.0 and 46.0 mL, respectively. However,
the reducing power ability of the standard (OD 5 of 52.0) was lower than that of watermelon juice. Conclusion: This study showed that
watermelon juiceis a good source of nutrients and the presence of these phytochemicals and the antioxidant potential shows that it may
be useful for therapeutic purposes.
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INTRODUCTION

Various plants, fruits and herbs have been exploited by
man for therapeutic and medicinal values'. Fruits in particular
play both nutritional and therapeutic roles in the body. These
roles result from various active metabolites which generate
physiological actions in the body. The active metabolites and
constituents are mostly the vitamins and phytochemicals
which also are antioxidants?. Vitamins have dual functions in
that they are involved in different biochemical reactions and
act as antioxidants. Such biochemical functions include
hormones (vitamin D), regulations of metabolism (the B
complex vitamins) as well as in cell and tissue growth and
differentiation (vitamin A). Phytochemicals act in synergy in
contributing to the health and nutritional benefits of foods
either separately, or in combination?.

Antioxidants are compounds in low amounts that hinder
greatly the oxidation of materials vulnerable to oxidation®.
Antioxidants are responsible for the defence mechanisms of
the organism against the pathological effect caused by the
attack of free radicals. Antioxidants abort these processes by
eliminating the free radicals and hindering the oxidative
processes®.

Studies have shown that there is a positive association
between the intake of vegetables and fruits and a reduction in
the incidence of cancer and cardiovascular diseases®”. Fruits
and vegetables contain several secondary metabolites which
are responsible for these therapeutic effects. Thus, the intake
of plant-derived antioxidants is involved in the prevention of
these degenerative diseases caused by free radicals®’.
Flavonoids and phenols the largest group of phytochemicals
account for most of the antioxidant activity in plants. They
exert their antioxidant effects within the body by mopping up
cell-damaging free radicals. The uncontrolled and excessive
production of free radicals is implicated in the onset of
numerous debilitating diseases like cancer and the
degenerative process associated with ageing, Parkinson'sand
Alzheimer's diseases'®!". These phytochemicals slow or
prevent the oxidation of molecules.

Watermelon is an important horticultural crop mostly
grown in the warm region for its sweet and juicy taste. It
belongs to the cucumber family (Cucurbitaceae)'. Water in
this fruit constitutes about 92% of the total fruit weight and it
is of great importance in Africa due to its quenching ability
during a water shortage. The cropis mainly harvested for juice
and its juice concentrates are an excellent source of vitamins,
such as vitamin A and C'3. The botanists refer to it as a ‘pepo’
which is a fruit having a thick ring and fleshy center™.
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Watermelon fruit is widely eaten as refreshing fruit during
summer, valued for its revitalizing capability, alluring colour,
intricate taste and high water content. It is approximately
55.3% juice, 31.5% rind and 0.4% pomace's. Watermelon has
a high content of carotenoids and exerts a decreasing effect
on the risk of myocardial infarction, anticancer properties and
supports a healthy eye'®. Lycopene is the major carotenoid of
red-fleshed watermelons having positive health effects.
Prostate cancer, Coronary Heart Disease (CHD) and lung
cancer may be prevented by intake of watermelon'. The
sucrose, fructose and glucose content is responsible for its
sweetness. A ripe watermelon contains about 20-40% sucrose
and 30-50% fructose. It has been reported that it can be used
to effectively manage weight loss due to its low sodium,
saturated fat and cholesterol level®. As a result, the
consumption of watermelon has been associated with various
health benefits such as lowering the risk of developing heart
disease, age-related degenerative pathologies and some kinds
of cancer'.

MATERIALS AND METHODS

Study area: The study was carried out between April to June,
2021 and the analyses were performed at Natural Products
Research and Development Laboratory, Awka, Anambra State,
Nigeria.

Collection and identification of sample: Watermelon fruit
was bought from Ogbete market in Enugu State and
authenticated in the Department of Applied Biology and
Biotechnology in Enugu State University of Science and
Technology.

Sample preparation: The watermelon fruit was washed under
arunning tap and cutinto medium pieces using kitchen knife.
From the freshly cut watermelon, the juice was extracted by
mechanical squeezing and filtered using a muslin cloth.

Vitamin analysis

Determination of vitamin A: The vitamin A content of the
watermelon juice was analyzed using the method of
Rutkowski and Grzegorczyk®. One millilitre of the sample was
measured out. The vitamin A content was extracted using
10mL of ethanol. This was centrifuged at 1500 rpm for
10 min and the supernatant was used as the extract for the
analyses. One millilitre of the sample extracts was placed in a
test tube (centrifugal) with a tight stopper and 1 mL of 0.1 M
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ethanolic KOH solution was added, the tube was plugged
and shaken vigorously for 1 min. It was then heated in a water
bath at 60°C for 20 min), then cooled down in cold water.
1 mL of xylene was added and the tube was plugged and
shaken vigorously for 1 min. The tube was centrifuged at 1500
rpm for 10 min. The upper layer was collected in a test tube
and the absorbance was measured at 335 nm in a UV
recording Spectrophotometer. This was recorded as A1. The
tube was irradiated in UV light for 30 min and the absorbance
was recorded again as A2.

The concentration of Vitamin A (Cx) in uM was calculated
using the formula:

Cx (UM) = (A1-A2)x22.23

22.23 multiplier received on basis of the absorption
coefficient of 1% solution of vitamin A (as the retinol
form) in xylene at 335 nm in a measuring cuvette about
thickness =1 cm.

Determination of vitamin E: The vitamin E content of the
watermelon juice was analyzed using the method of
Rutkowski and Grzegorczyk?. One mL of the sample was
measured out. The vitamin E content was extracted using 10
mL of ethanol. This was centrifuged at 1500 rpm for 10 min
and the supernatant was used as the extract for the analyses.
An aliquot (0.5 mL) of the sample extract was mixed with
0.5 mL of anhydrous ethanol and shaken for 1T min. This was
followed by the addition of 3ml of xylene. The tube was
shaken again for 1 min and the content of the tube was
centrifuged for 10 minat 1500 rpom. About 1.5 mL of the upper
layer was mixed with 0.25 mL of 6.02 mM
bathophenanthroline. This was followed by the addition of
0.25 mL of 0.98 mM Ferric chloride solution. Phosphoric acid
(0.25 mL, 40 mM) was added and mixed well. The
absorbance was measured at 539 nm. Tocopherol was used
as the standard (23.2 uM).

The concentration of tocopherol in uM was calculated
using the formula:

Ax
AsxCs

Tocopherol (uM) =

Where:

Ax = Absorbance of Sample
As = Absorbance of Standard
Cs = Concentration of standard

Determination of ascorbic acid: Ascorbic acid content of the
watermelon juice was determined according to the method

described by Achikanu eta/*' with some modifications.
The sample (0.2mL) was extracted with 10mL of
1% metaphosphoric acid. It was allowed to stand for 45 mins
atatemperature of 28°C (laboratory temperature) after which
it was filtered through Whatman No. 4 filter paper. The
filtrate (1 mL) was mixed with 9 mL of 50 uM 2,6-
dichlorophenolindophenol sodium salt hydrate and the
absorbance was measured at 515nm using a UV-Vis
spectrophotometer after 30 min. Ascorbic acid content was
calculated from the calibration curve of authentic L-ascorbic
acid and the result was expressed as mg ascorbic acid
equivalent per gram (mgAE mL~") of watermelon juice.

Determination of vitamin B3 (Nicotinamide): Vitamin B3
was determined according to the method described by
Achikanu et a/*. The sample (5 mL) was diluted using
20 mL anhydrous glacial acetic acid and warmed slightly.
Acetic anhydride (5 mL) was added and mixed. Two drops of
crystal violet solution were added as the indicator and titrated
with 0.1 M perchloric acid to a greenish-blue colour.

Calculation:

Titre value x 0.0122
0.1

Vitamin B3 (mg %) =
Folic acid determination: The folic acid Vitamin B9 content
of the watermelon juice was determined according to the
method of Padmarajaiah et a/*. This is based on the reaction
between diazotization of the p-amino benzoy! glutamic acid
obtained after reduction of folic acid and 3-aminophenol. The
sample (1 mL) was measured out. The folic acid content was
extracted using 10 mL of distilled water. This was centrifuged
at 1500 rpm for 10 min and the supernatant was used as the
extract for the analyses. The sample solution (1.0 mL) was
mixed with 1.0 mL of 4 mol L=" hydrochloric acid, 1.0 mL of
1% (w/v) sodium nitrite, 1.0 mL of 1% (w/v) sulfamic acid and
1.0 mL of 1% (w/v) 3-aminophenol which resulted in an
orange-yellow complex. The absorption of complexation was
measured at 460 nm using a UV-Visible spectrophotometer. A
standard curve was prepared using standard folicacid and the
concentration of folic acid in the sample was extrapolated
from the graph.

Vitamins B1 and B2: Vitamin B1 and B2 were determined
according to a method described by Nora?* with some
modifications. This was based on the selective absorption of
the vitamins in the UV region at 262 and 242 nm, respectively.
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One millilitre (1 mL) of watermelon juice was diluted with
100ml of deionized water. This was placed in a Stuart shaker
and heated for 5 min and allowed to cool and filter. Thefiltrate
was centrifuged at 4000 rpm for 10 min and an aliquot, the
supernatant (2 mL)was poured into a quartz glass cuvette and
the respective wavelengths for the vitamins were set to read
the absorbance using a spectrophotometer.

«  Vitamin B1 was measured at 261 nm
Vitamin B2 was measured at 242 nm

Calculations:

. A xDF x Vol f tt;
Concentration (mg %) = X DT x Voume of cuvette

E
Where:
A = Absorbance
DF = Dilution factor

E Molar extinction coefficient of vitamin B1/B2

Beta carotene and lycopene contents: These were
determined by the method of Barros et a/?*. The quantity of
0.1 mL of sample extract was vigorously shaken with 6 mL
acetone-hexane mixture in the ratio of (4: 6) for 1 min and
filtered using Whatman No. 4 filter paper. The absorbance of
the filtrate was read at 453, 505 and 663 nm, respectively. The
contents of lycopene and B-carotene were calculated
according to the following Eq.:

Lycopene (mg/100 mL) = -0.0458A663+0.372A505+0.0806A453

B-carotene (mg/100 mL) = 0.216A663+-0.304A505+0.452A453

Phytochemical analysis

Qualitative phytochemical analysis: The qualitative
phytochemical screening of the juice was carried out
according to the method described by Edeoga et a/% and
Oluduro?®.

Quantitative phytochemical analysis

Total phenolic content determination: The phenol content
was determined by using the slightly modified colourimetry
method described by Barros et a/?*. The juice (1 mL) was
mixed with folin and ciocalteu phenol reagent (1 mL). After 3
min, 1 mL of saturated sodium carbonate was added and
adjusted to 10 mL with distilled waterand was kept in the dark
for 90 min, after which the absorbance was read at 725 nm.
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Gallic acid was used to calculate the standard curve and
results were expressed as mg of gallic acid equivalent per mL
of extract.

Saponin content: The saponin content of the juice was
determined using the method of Obadoni and Ochuko?.
Five mL of the juice was placed into a conical flask and 200 mL
of 20% aqueous ethanol was added to extract the saponin.
The sample was left for 3 hrs with intermittent shaking. The
mixture was filtered and the filtrate was reduced to 10 mL over
a water bath at 90°C. The concentrate was transferred into a
250 mL separating funneland 5 mL of diethyl ether was added
and shaken vigorously. The aqueous layer was recovered while
the ether layer was discarded. The purification process was
repeated. The 15 mL of n-butanol was added to the extracts
and washed twice with 2.5 mL of 5% aqueous sodium
chloride. The remaining solution was discharged into a
reweighed evaporating dish and was heated in a water bath
to dry. The evaporating dish was dried in an oven to a
constant weight and the percentage saponin content was
calculated as follows:

W, x 100

W, -

Percentage saponin =

0

Where:
W, = Weight of the sample
W, = Weight of evaporating0 dish

W, Weight of evaporating dish+dried extract

Total flavonoids: The flavonoid content was determined by
using the slightly modified colourimetry method described by
Barros et a/*. An aliquot (0.5 mL) of the juice was mixed with
2mL of distilled water and subsequently with 0.15mL of
5% NaNO, solution. After 6 min, 0.15 mL of 10% AICl, solution
was added and allowed to stand for 6 min and then 2 mL of
4% NaOH solution was added to the mixture. Immediately,
water was added to bring the final volume to 5 mL and then
the mixture was thoroughly mixed and allowed to stand for
another 15 min. The absorbance of the mixture was read at
510 nm versus reagent blank with reference standard
prepared with catechin concentrations. The analyses were
performed in duplicate. The result was expressed as mg
catechin equivalents per mL of sample (mg CE mL™").

Determination of cyanogenicglycoside content: The cardiac
glycoside content of the sample was determined by the
method described by Ejikeme et a/%. In this method, 200 mL
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of distilled water was added to 0.1 mL of the juice in triplicate
in an 800 mL capacity distillation flask. The flask was fitted for
distillation and allowed to stand for 2 hrs, for autolysis to take
place. An antifoaming agent (silicon oil) was then added.
Steam distillation was carried on and 150 mL of the distillate
was collected into a 250 mL capacity conical flask containing
20 mL of 2.5% sodium hydroxide then diluted to mark with
distilled water. To 100 mL of a diluted distillate containing the
cyanogenic glycoside, 8.0 cm? of 6 N NH,OH solution and
2.0 mL of 5% potassium iodide were added. This was titrated
against 0.02 N silver nitrate (AgNO;) solution using a burette.
The end-point was noted as permanent turbidity against a
black background. Titre values were obtained and used to
calculate cyanide contents, using the formula:

Tvx108x Ev
Sm x Al

Cyanogenic glycoside mg/100g = x100

Where:
Tv

Titre value (mL)

Ev = Extract volume (mL)
Sm = Sample mass (g)
Al = Aliquot (mL) used

Note: 1cm? of 0.02N AgNO; = 1.8 mg HCN

Determination of terpenoids: The terpenoids content was
determined according to the method of Oluduro®. The 1 mL
of 5% phosphomolybdic acid solution was added to 0.1 mL of
the juice and shaken. Gradually 1 mL of concentrated H,SO,
was added. The mixture was left to stand for 30 min. Ethanol
(2 mL) was added and absorbance was measured at 700 nm.

Abs x Path length

Concentration of terpenoids = -
100 x Weight of the sample

Antioxidant assay

DPPH scavenging activity assay: The stable 2, 2-diphenyl-1-
picryl hydrazyl radical (DPPH) was used for the determination
of free radical scavenging activity of the sample. This was
assayed using the method of Ebrahimzadeh eta/?°. An aliquot
of the juice solution (0.3mL) of different concentrations
(0-100%) was mixed with 2.7 mL of methanolic solution of
DPPH (100 uM) in test tubes. The mixture was vortexed and
kept in dark for 60 min. The absorbance was taken at a
wavelength of 517 nm using a spectrophotometer. Vitamin C
was used as a standard. The percentage scavenging activity
was calculated using the formula:
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ADPPH — As

RSA (%) == DppH

x100

where, A is the absorbance of the test solution with the
sample and ADPPH is the absorbance of the DPPH solution.
The IC, (concentration of the sample at 50% RSA) was
calculated from the graph of RSA (%) against the sample
concentration.

Reducing power capacity: The reducing power capacity was
determined according to the method of Barros et a/?*. This
method is based on the principle of an increase in the
absorbance of the reaction mixture. 2.5 mL of various
concentrations of the sample (0-100%) was mixed with 2.5 mL
of 0.2 M sodium phosphate buffer (pH 6.6) and 2.5 mL of
1% potassium ferricyanide. The mixture was incubated at
50°C for 2 min. Trichloroacetic acid (2.5 mL, 10%) was added
and the mixture was centrifuged at1000 rpm for 8 min. The
upper layer (5 mL) was mixed with 5 mL of deionized water
followed by the addition of 1T mL of 0.1% ferric chloride. The
absorbance was measured at 700 nM. The graph of the
absorbance at 700 nM against the sample concentrations
was plotted. Ascorbic acid was used as a standard antioxidant.

Inhibition of lipid peroxidation activity assay: This was
determined by the method of Barros et a/2*. Determination of
the extent of inhibition of lipid peroxidation was carried out
using homogenate of the brain of a goat. The brain of the goat
used was purchased from Kwata Slaughter at Awka from a
goat of approximately 70 kg. The brain was dissected and
homogenized with pestle and mortar in an ice-cold Tris-HCl
buffer (pH 7.4 20 nM) to produce 50% w/v brain homogenate
which was centrifuged at 300 g for 10 min. An aliquot (0.1 mL)
of the supernatant was incubated with 0.2 mL of the sample
at various concentrations (0-100%), in the presence of 0.1 mL
of 10 uM ferric sulphate and 0.1 mL of 0.1 nM ascorbic acid at
37°C for 1 hr. The reaction was stopped by the addition
of 0.5 mL of 28% TCA followed by the addition of 0.38 mL
of 2% TBA. The mixture was then heated at 80°C for 20 min.
After centrifugation at 3000 rpm for 10 min to remove
the precipitated protein, the colour intensity of the
Malondialdehyde (MDA)-TBA complexin the supernatant was
measured by its absorbance at 532 nM. Theinhibition ratio (%)
was calculated using the following formula:

A-B

Inhibition ratio (%) = x100
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Where A and B were the absorbance of the control and the
compound solution, respectively. The sample concentration
providing 50% lipid peroxidation inhibition (ICs,) was
calculated from the graph of antioxidant activity percentage
against the sample concentrations. Ascorbic acid was used as
the standard.

Statistical analysis: The data were analyzed using ANOVA and
values were expressed as Means£SD.

RESULTS

Vitamin composition: The vitamin compositions of the
watermelon juice are shown in Table 1. The juice contains
6.621+3.54 mg mL~" vitamin B3 which was the highest in
composition while folic acid was the least at a concentration
of 0.12£0.04 pg mL™".

Phytochemical composition: The result of the qualitative
and quantitative phytochemical analysis of watermelon
juice is shown in Table 2. The result of the phytochemicals
screened showed the presence of phenol (0.17+0.02mgg"),
flavonoids (3.45+0.04 mgg'), cardiac glycosides (0.21+0.02
mg g'), Saponin (0.09+0.01 mg g7') and Terpenoids
(0.12£0.02 mg g7). Oxalate, phytate and alkaloids were not
detected.

Antioxidant activity

DPPHscavengingactivity: The result of the DPPH scavenging
activity of watermelon juice compared with the standard;
vitamin C is presented in Fig. 1. The activity was
concentration-dependent. At the highest concentration of
100%, the RSA (%) for the sample was 49.11% while that of
vitamin C was 70.58%. Vitamin C gave a lower ICs,0f 12.0 than
the sample (40.0) as shown in Table 3.

Reducing power capacity: The reducing power capacity of
watermelon juice with that of the standard ascorbic acid is
shown in Fig. 2. At the highest sample concentration of 100%,
the absorbance of the sample was 0.21 and that of liquid
ascorbic acid was 1.53. The watermelon juice gave a lower
0D, of 45.0 than the liquid ascorbic acid 52.0 as shown in
Table 4.

Inhibition of lipid peroxidation activity: The inhibition of
lipid peroxidation of watermelon juice in comparison with
the standard ascorbic acid is shown in Fig. 3. At the highest
sample concentration of 100%, the inhibition (%) of lipid
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peroxidation of the sample was 41.49% and that ascorbic acid
was 71.39%. The IC,, of the Ascorbic acid was lower (46.0) than
that of the sample (76.0) as shown in Table 5.

807 o Watermelon juice

—— Liquid ascorbic acid (1 mg mL™)
70 A

60 A
50 A

40 -

RSA (%)

30 A

20 A

10 A

0 1 T T T T

T 1
20 40 60 80 100 120

Concentration (mL %)

Fig 1: RSA (%) of the sample compared with the standard
Vitamin C

Table 1: Vitamin composition of watermelon juice
Vitamins (mg mL™")

Concentration

Vitamin B1 (mg mL ") 0.0011£0.00014
Vitamin B2 (mg mL™") 0.0005£0.001
Vitamin C (mg mL™") 0.13%0.003
Vitamin B3 (mg mL™") 6.62+3.54

Folic acid (ug mL™") 0.12%0.04
Tocopherol (ug mL™) 3.48+0.65
Vitamin A (mg mL~") 1.60+0.04

Beta carotene (mg mL™") 1.42£0.19
Lycopene (mg mL~") 0.05%+0.01

Table 2: Qualitative and quantitative phytochemical composition

Qualitative Quantitative

Phytochemical concentration concentration (mg g=")
Total Phenol + 0.17%+0.02
Flavonoid ++ 3.45+0.04
Cardiac glycoside + 0.21%0.02
Saponin + 0.09£0.01
Terpenoids + 0.12£0.02
Oxalate ND ND

Phytate ND ND

Alkaloid ND ND

KEY: + = Slightly present, ++ = Moderately present and ND = Not detected

Table 3: 1Cy values of the sample and vitamin C for DPPH radical scavenging

ability
Samples 1Cso
Watermelon juice 40.0
Vitamin C 12.0
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Table 4: OD,svalues of the sample and vitamin C

Samples 0Dy
Watermelon juice 45.0
Liquid ascorbic acid 52.0
Table 5:1Cq, values of the sample and ascorbic acid

Samples 1Cso
Watermelon juice 76.0
Ascorbic acid 46.0

1.8

—@— Extract

1.6 4 —O— Liquid ascorbic acid (1 mg mL™)

1.4
1.2
1.0

0.8

Absorbance at 700 nm

0.6
0.4

0.2

G i

T T T T T
20 40 60 80 100

0.0

1
120
Concentration (mL %)

Fig. 2: Reducing power of watermelon juice compared with
the standard ascorbic acid

80 7 —— Watermelon juice
20 —{ 1 Liquid ascorbic acid
c
o
= 60
=]
=
o
g 50 A
=y
o
= 40 A
o
>3 30 A
c
2
2 20
=
10 A
0 Lr U T T T T 1
0 20 40 60 80 100 120

Concentration (mL %)
Fig. 3: Percentage inhibition of lipid peroxidation activity
compared with standard vitamin C

DISCUSSION

From the results of this study, it was shown that
watermelon juice has nutritive and therapeutic values.
Table 1 shows the vitamin content. Vitamins are required in
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small amounts and they play protective roles in the body.
Among the analyzed vitamins, vitamin B3 was the highest in
concentration (6.62 mg mL™"). This is though not up to the
daily recommended dose of 16 mg per day for an adult but
will go a long way in contributing to the required dose when
in combination with other sources in food. Vitamin B3 (niacin)
called pellagra preventive factor, aids in the break down of
carbohydrates, fats and proteins for the production of energy
in the body, functions in the liver and gland, removes toxic
chemicals from the liver, has a healing effect on migraines,
circulatory system issues, light-headedness and diarrhoea
resulting from cholera while its deficiency results to
depression, pellagra, canker sores, poor circulation and
fatigue3. Vitamins B1 and B2 were also present although in
small amounts and lower than the daily recommended doses
of 1.2 and 1.3 mg per day, respectively*'. These vitamins
function as coenzymes in the metabolism of macronutrients.
Vitamin B1functions as the coenzyme thiamin pyrophosphate
(TPP)in the metabolism of carbohydrates and branched-chain
amino acids®. This implies that its deficiency will cause an
overall decrease in carbohydrate metabolism and its inter-
connection with amino acid metabolism have severe
consequences, such as a decrease in the formation of
acetylcholine for neural function. Vitamin B2 functions in
oxidative phosphorylation and coenzyme formation3.
Vitamin B9 (Folic acid) was also found in the low amount of
0.12 ug mL~". Folic acid plays a role in the synthesis of purines
and pyrimidines which are required for erythropoiesis and
DNA production3*. Vitamin C content was 0.13 mg mL~" and
lower than the daily recommended allowance of 45 mg per
day for an adult®. It is generally involved in protein
metabolism and collagen synthesis®' and plays a protective
role as an antioxidant. The antioxidant properties of vitamin C
aid in the stabilisation of folate in plasma and food and
causes increased excretion of oxidized folate derivatives in
human scurvy?'. Other vitamins present include tocopherol
(vitamin E), vitamin A, beta carotene and lycopene. Vitamin E
also possesses antioxidant properties, vitamin A plays a rolein
vision, immune health and possesses anti-cancer property?.

Active metabolites in plants are intensively screened to
supplement synthetic drugs with minimal or no side effects.
Phytochemicals are secondary metabolites that are useful in
therapeutics. The qualitative and quantitative phytochemical
analysis of watermelon juice revealed the presence of
phytochemicals such as phenols, flavonoids, saponin, cardiac
glycoside and terpenoids as shown in Table 2. Flavonoid
(3.45 mg g7') was the most abundant followed by phenol
(0.17mgg™") while the least was saponin (0.09mgg™).
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Flavonoids and phenols possess antioxidant properties and
so their presence in watermelon juice suggests that the juice
can scavenge free radicals. The antioxidant ability of flavonoid
compounds is attributed to their redox properties which can
act as reducing agents, hydrogen donors and singlet oxygen
quenchers®. From studies, it has been shown that coronary
heart disease is opposed by dietary flavonoids®. This study
also revealed the presence of cardiac glycosides. Cardiac
glycosides belong to a group of organic compounds that
inhibit the cell's sodium-potassium ATPase pump by
increasing the heart’s output force and decreasing the rate of
heart contractions®. Cardiac glycosides are the most useful
and a group of secondary metabolites in therapeutics. They
are used for the treatment of heart failure and arrhythmias®.
They are said to also possess anticancer activity*'. Saponin was
detected in the juice in a very low amount. This is an
advantage as saponin is an anti-nutrient that reduces the
uptake of nutrients and cholesterol at the gut*2. Saponin has
hypercholesterolemic effect and is usefulin the human diet in
controlling cholesterol levels*. Terpenoids were also detected
in the watermelon juice. Terpenoids have several medicinal
properties such as anti-cancer, antimalarial, anti-ulcer,
antimicrobial or diuretic activity*. Volatile terpenes are
produced by plants to attract specific insects for pollination
and also act as a defence mechanism against preys®. The
presence of terpenoids in watermelon juice suggests that it
may be useful in the treatment and management of malaria,
ulcers and cancer.

The antioxidant assay carried out on watermelon juice
shows that watermelon juice possesses antioxidant activity.
The DPPH free radical scavenging ability of the juice shows
the ability of juice to produce an antioxidant activity that
prevents the production of free radicals as well as neutralize
and scavenge free radicals in the body. The model of
scavenging the stable DPPH radical is a widely used method
to evaluate the free radical scavenging ability***’. DPPH is a
stable nitrogen-centred free radical which gets reduced
through contact with reducing agent by donation of the
electron, loses colour stoichiometrically and turns from violet
to yellow*, Such reactivity has been widely used to test the
ability of compounds/plant extracts to act as free radical
scavengers®. Substances capable of performing this reaction
are considered antioxidants and therefore, radical
scavengers®®. From the study, watermelon juice displayed
moderate DPPH radical scavenging ability. This ability could
be attributed to the presence of phenol and flavonoid which
are known antioxidants®. In the DPPH assay, these
antioxidants in the watermelon juice were able to reduce the
stable radical DPPH to the yellow coloured diphenyl-picryl
hydrazine.
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The reducting power capacity was assayed based on its
ability to reduce Fe3* to Fe?*. Fe3* reduction is often used as an
indicator of electron-donating activity, which is an important
mechanism of phenolic antioxidant action®'. The reducing
power capacity was determined according to the principle
of increase in absorbance. The reducing power ability
observed in this work explains the medicinal importance and
usefulness of watermelon juice. Antioxidants are strong
reducing agents and this is principally based on the redox
properties of their hydroxyl groups and the structural
relationships between different parts of their chemical
structure. The reductive potency as shown in Table 4 shows
a lower ICs, value for watermelon juice than that of the
standard. This implies that the reducing power potency of
watermelon juice is higher compared to the standard. This
also shows that watermelon juice contains reductones which
exert antioxidant activity by hydrogen or electron donation;
and has demonstrated its antioxidant potential as the
reducing capacity of compounds indicates its potential
antioxidant properties>23,

Lipid peroxidation is a process by which free radicals
attack lipids, especially polyunsaturated fatty acids (PUFAs)>*.
The oxygen atoms in peroxides are in the oxidative state-1, a
less common and less stable form of oxygen. Lipid
peroxidation cells result in the degradation of the lipid bilayer
composing cell membranes. Lipid peroxidation results in the
formation of many compounds such as alkanes, isoprostanes
and malonaldehyde. These compounds serve as indicators in
lipid peroxidation assay and have been implicated in many
toxic tissue injuries and pathological processes>*. In this assay,
watermelon juice inhibited the generation of Fe?* ascorbate
in the brain homogenate. The inhibition activity increased
with an increase in concentration as with the standard.
However, the standard exhibited more potent inhibition
activity with a lower 1C, value. Therefore, it can be said that
watermelon juice can inhibit the process of lipid peroxidation.
This ability could be attributed to the presence of antioxidants
such as flavonoids and phenol.

CONCLUSION

Watermelon juice is one of the versatile fruit drinks used
for mood stability when modulating stress as it has about
90% water content enabling a good bowel movement. From
this study, it has been shown that it has important nutritional
and therapeutic properties. The assays in this study revealed
that it possesses antioxidants that are of medicinal
importance. Therefore, it could be inferred that the juice will
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be useful for medicinal purposes and there could be the
possibility of utilizing the fruit as nutraceuticals in the
prevention or management of some debilitating diseases
arising from free radicals.

SIGNIFICANCE STATEMENT

This study discovered the various vitamins and

phytochemicals present in watermelon juice that can be
beneficial forthe maintenance of good health and therapeutic
purposes. This study will help the researchers to uncover the
critical areas of drug formulations based on their antioxidant
potentials. Thus, this study is a stepping stone in the research,
development and drug discovery from natural products
around us.
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