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ABSTRACT

Watermelon rind, often considered agricultural waste and frequently disposed of, contributes to
environmental problems and biomass loss. This study seeks to analyze the distinct Biochemical
profiles of watermelon rind, highlighting variations among different cultivars of Bangalore,
Karnataka. Total soluble solids, pH, Moisture, titratable acidity, total carbohydrates, total proteins,
ash, fat, total energy, fibre, total sugars, total phenolic contents, total antioxidant activity and L*, a*,
b* color values were estimated for six local commercial varieties to observe the differences
between them. The rinds of all six cultivars had significant variations for all the parameters. This
study provides the first-hand knowledge regarding watermelon rind biochemical profiles and
cultivar difference and shows the potential use of rind in food or beverages due to its naturally
contained bhioactive compounds.
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1. INTRODUCTION

Watermelon [Citrullus lanatus (Thunb.) Matsum.
& Nakali] fruit has both therapeutic and nutritional
interest.  Citrullus lanatus is an annual
herbaceous included in the Cucurbitaceae plants
family and is native from Africa [1].

The edible rind makes up approximately 40% of
the total watermelon mass, yet is often discarded
as a waste [2]. Direct disposal of the rind waste
is causing environmental issues, though several
approaches of reusing watermelon rind have
been investigated at a laboratory scale. The
specialized function of the rind’s polysaccharide
composition (pectin and fiber) has been
considered a potential reason for its reuse [3]. It
would be favourable to take advantage of the
nutritional potential of rind and create commercial
value, rather than limiting it to agricultural waste.
Approaches have been introduced to reduce the
accumulation of solid watermelon waste by
converting the rind’s polysaccharides into other
products such as biosorbent [4], bioremediation
[5], biochar [6] and bioethanol [2]. Additionally,
watermelon rind has been studied as a source of
nutritional food ingredients such as antioxidants
[7], amino acids such as citrulline [8] and pectin
[9]. In processed foods, rind has been tested in
pickled form and in jam [10]. Watermelon rind in
powder form has been examined to apply in
carbohydrate-based goods including cakes [11],
cookies [12], noodles [13], beef patties [14], and
pork patties [15]. Furthermore, a few studies
have investigated watermelon rind as a possible
growth medium for microbials [16].

Watermelon rind is a rich source of pigments
(lycopene and B-carotene), amino acids
(citrulline and arginine), vitamins (vitamin A and
vitamin C), minerals (sodium, potassium,
phosphorus, iron, calcium, zinc and magnesium),
antioxidants such as phenolic compounds,
carbohydrates, proteins, dietary fibre, and sugars
which provides a significant amount of energy to
the consumers and offers its beneficial health
effects as well [17].

Unfortunately, there is no study on the
biochemical profile of watermelon cultivars in
Bangalore, Karnataka. This study aimed to
document the nutraceutical potential of six
watermelon cultivars grown in Bangalore. This
paper can contribute to the food and
pharmaceutical valorization of watermelon, to the

conservation of the best genetic heritage,
and especially to the achievement of food
security.

2. MATERIALS AND METHODS
2.1 Plant Materials

Six commercial watermelon varieties were
selected which were available in Bengaluru city
local markets grown in college of horticulture
Bengaluru (Table 1). All the commercially
available watermelon varieties were selected
based on their rind color. All the fruits were
brought in bulk to department of postharvest
technology, College of Horticulture, Bengaluru.
Fruits were sorted to select clean, evenly mature,
free from injuries, pests and diseases for further
biochemical profiling. Rind of watermelon were
separated, crushed and used for further analysis.

2.2 Detailed Analysis of Watermelon Rind

Total soluble solids in watermelon pulp and rind
was evaluated by using ATAGO digital
refractometer (Spectrum technologies, Inc.).
CONTECH pH meter model (CpCH) was used to
measure the pH value of samples. Sartorius
moisture analyzer (Model: MA-35) was used to
estimate the moisture content of the sample.
Titratable acidity was determined through the
titration method according to [18] guidelines.
Total carbohydrate contents were determined
using [19]. Total protein content was assessed
using Lowry's method [20]. The ash content was
determined according to [18]. Crude fat content
was determined according to [21]. Energy was
calculated according to the equation: Energy
(kcal) = [Protein (gm) x 4] + [Carbohydrate (gm)
x 4] + [Fat (gm) x 9]. The crude fiber content of
the sample was determined using the double
digestion technique as outlined by [22]. Total
sugars in watermelon samples were quantified
using the Anthrone method. Total phenolic
contents were determined by folin ciocalteu
reagent (FCR) method and expressed as mg
GAE/100g. The total antioxidant activity of the
watermelon flesh and rind samples was
estimated by the ferric reducing antioxidant
power (FRAP) method [23]. Minerals present in
watermelon were estimated as per the AOAC
procedure [24]. Instrumental colour (L*, a* b*)
values were analyzed by using a lovibond lab
colorimeter.
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Table 1. Watermelon cultivars available in Bengaluru local market

Sl. No. Watermelon hybrids  Characteristics

1 Anmol Yellow flesh, striped rind and large
size

2 Vishala Red flesh, yellow rind and medium
size

3 Kiran Red flesh, dark green rind and
medium size

4 Crimson Crush Red flesh, striped rind and small size

5 NS 295 Red flesh, striped rind and large size

6 Snehal Red flesh, striped rind, medium size

and seedless

2.3 Statistical Analysis

Data are expressed as means + standard
deviation of four replicates. Differences between
means of parameters from different cultivars
were analyzed by ANOVA (one way) followed by
duncan multiple range test, p< significant level at
0.01% using SPSS version 25 software.

3. RESULTS AND DISCUSSION

The results indicate that the rind of all six
varieties had significant differences for TSS, pH,
Moisture and titratable acidity contents (Table 2).
The TSS values for the fresh rind of all six
watermelon varieties differed significantly. Rind
of Crimson crush hybrid had the highest TSS
contents of (3.29 °B) followed by Vishala (3.14
°B) and Kiran (2.99 °B). The lowest TSS contents
of (2.25 °B) was recorded in the rind of NS 295
watermelon hybrid. The primary components of

TSS in

include
predominantly fructose, glucose, and sucrose.
Differences in the composition and concentration
of these sugars among various watermelon

watermelon sugars,

varieties play a crucial role in determining
sweetness and TSS values. These results were
similar with [25], who studied watermelon
landraces from India and exotic germplasm. [26]
also reported similar results in a study of
physicochemical characteristics of watermelon in
Malaysia.

The rinds of all six watermelon varieties had
significantly different pH values. The highest pH
value of (5.7) was recorded in the rind of Vishala
while the lowest of (5.16) was recorded in the
rind of Crimson crush. The lower acidity in the
rind contributes to a milder taste compared to the
pulp. While the rind is not typically consumed on
its own, it is sometimes used in culinary
applications, such as pickling, where the pH level
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becomes crucial for both flavor and preservation.
[27] reported similar findings in their investigation
of biochemical and mineral assessment of
watermelon rind. [28] also studied the quality
properties of watermelon and their pH values
were consistent with the observations in our
research.

Moisture contents were also different in the rind
of all six watermelon hybrids. The highest value
of (93.07%) was recorded in the rind of NS 295
followed by Vishala (92.07%) and Snehal
(90.86). The rind of Kiran hybrid had the lowest
moisture contents of (89.08 %). In line with our
findings, [26] conducted a study on the
physicochemical features of watermelon in
Malaysia. Similarly, [27] investigated the
biochemical and mineral assessment of
watermelon rind and found moisture of (91.97%)
in the rind of watermelon.

Titratable acidity was significantly different in the
rind of all six watermelon varieties. The highest
value was recorded in the rind of Anmol (0.098
%) followed by Crimson crush (0.095%) while the
lowest value of (0.06%) was recorded in the rind
of NS 295. The milder acidity in the rind
contributes to its neutral taste, allowing it to be
more adaptable for culinary applications where a
less pronounced acidity is desired. [29] reported
similar results in their study on the yield of mini-
watermelon plants. Additionally, [26] observed
comparable trends in their study on the
physicochemical assessment of watermelon in
Malaysia. [30] further supported these
observations, exploring the nutraceutical
potential of the pulp from five watermelon
cultivars grown in Burkina Faso.

Data of carbohydrates, proteins, ash and fat
contents were also significantly different between

the rinds of all varieties are shown in Table 3.
Rind of Kiran variety had the highest
carbohydrate content-(5.56 g/100g) followed by
Anmol (4.48 g/100g) and crimson crush (4.45
0/100g). The rind of NS 295 variety showed the
lowest carbohydrate contents of (3.58 g/100g).
The variations in total carbohydrate contents
between the rinds of different watermelon
varieties can be ascribed to various factors, such
as genetic differences, growing conditions, and
ripeness [17].

Rind of all six watermelon varieties also had
significant differences in protein contents. Rind of
Kiran variety had the highest protein content
(0.92 g/100g) followed by Snehal (0.73 g/100g)
and Vishala (0.77 g/100g). The differences in
total protein contents between the rinds of
various watermelon hybrids can be influenced by
several factors, including genetic variations, plant
physiology, and the intended use of different
parts of the fruit [17]. The rind of NS 295 hybrid
shown the lowest protein contents (0.48 g/100g).
These findings align with the research conducted
by [26] on the physicochemical characteristics of
watermelon in  Malaysia, as well as the
investigation by [27] into the biochemical and
mineral profiling of watermelon rind. [17]
provided comprehensive insights in a review on
the phytochemical assessment of watermelon
and its bioactive and therapeutic effects.

Rinds of all six watermelon varieties also had
different ash contents. Rind of Kiran variety had
the highest Ash contents (0.32 %) followed by
crimson crush (0.31 %) while the rind of NS 295
variety had the lowest ash contents (0.1%).
Although the total ash content in the rind is not
exceptionally high, it contributes to the overall

Table 2. Total Soluble Solids, pH, moisture and titrable acidity of watermelon rinds from six

cultivars

Varieties TSS pH Moisture % TA %

Anmol 2.932+0.13 5.32+0.12 89.14bc + 0.89 0.0982+ 0.003
Vishala 3.142+0.05 5.72+0.002 87.01¢+ 0.99 0.0882b + 0.002
Kiran 2.992+0.21 5.232+0.06 88.98bc +1.10 0.080°+ 0.000
Crimson Crush 3.292+0.12 5.126+0.03 92.282 + 0.63 0.0952+ 0.003
NS 295 2.255+0.05 5.212+0.07 93.582 +0.45 0.060¢+ 0.000
Snehal 2.882+0.10 5.592 +0.03 89.726 +0.79 0.0780b+ 008
Mean 2.91 5.36 90.11 0.083

SE (m)x 0.12 0.068 0.84 0.004

CD. @ 1% 0.38 0.204 2.51 0.011

Data are expressed as means + standard deviation of four replicates. Distinct letters indicate significant
differences between cultivars p< significant level @ 0.01%
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mineral intake, making the rind potentially
valuable for those seeking a nutrient boost. The
findings presented here align with those reported
by [27] in their investigation of the biochemical
and mineral assessment of watermelon rind.
Similarly, [26] observed parallel trends in their
study on the physicochemical characteristics of
watermelon in  Malaysia. Additionally, [31]
explored the nutritional composition of various
watermelon varieties in Gewane, Northeastern
Ethiopia, supporting our results.

Rinds of all six watermelon varieties were also
different in fat contents. The highest value
(0.11%) fat was recorded in the rind of Kiran
hybrid while the lowest value (0.08 %) was
recorded in the rind of NS 295 hybrid. Although
the rind is consumed less frequently than the
pulp, its minimal fat content is in line with its
potential as a culinary ingredient. Variances in fat
content can be attributed to variations in
metabolic processes and cellular functions
between the pulp and rind. These values align
with the findings of several studies. [17] reviewed
phytochemical profile of watermelon and its
bioactive properties and reported the fat contents
of (0.44%) in watermelon rind. Similarly, [27]
represented fat contents of (0.21%) watermelon
rind, [32] studied the proximate chemical
composition of watermelon, [31] explored the
nutritional composition of various watermelon
varieties in Gewane.

The values of energy, fibre, total sugars and total
phenolic contents were also significantly different
between the rinds of all varieties (Table 4). The
rind of Kiran had the highest value (26.63 kcal
/1009) followed by Anmol (22.73 kcal/100g) and
Crimson crush (21.16 kcal /100g) while the rind
of NS 295 variety had the lowest value of (16.91

kcal /1009g) for energy. The total energy content
in watermelon pulp and rind provides valuable
insights into the fruit's nutritional profile and
culinary versatility. These differences of energy
between the pulps and rinds is associated with
the differences in carbohydrates, proteins and fat
contents between varieties. These findings are
consistent with the research conducted by [31]
on the nutritional composition of various
watermelon fruits in Gewane, Northeastern
Ethiopia. Similarly, [27] observed similar trends in
their investigation of the biochemical and mineral
characterization of watermelon byproduct.

The highest fibre (0.39) percent were recorded in
the rind of Kiran followed by Anmol 0.34 percent
while the lowest of fibre (0.26%) was recorded in
the rind of NS 295 variety. The rind offers a more
diverse fiber profile, potentially providing
additional health benefits related to heart health
and blood sugar regulation. These findings align
with those reported by [27] in their analysis of the
biochemical and mineral characteristics of
watermelon rind, [33] in their study investigated
watermelon as a potential fruit snack, and [26]
conducted a research on the physicochemical
features of watermelon in Malaysia.

Rind of Kiran had the highest total phenolic
contents value of (445 mg/100g) followed by
Crimson crush (439.75 mg/100g) while the rind
of NS 295 variety had the lowest value of (333.75
mg/100g) for. Studies have indicated that
watermelon rind contains a significant amount
(300-500 mg/100g) of phenolic compounds,
contributing to its antioxidant capacity. The
specific phenolic profiles may vary among
watermelon varieties, but common phenolic
compounds found in the pulp include flavonoids

Table 3. Carbohydrates, Proteins, Ash ant Fat contents of watermelon rinds from six cultivars

Varieties Carbohydrates  Proteins Ash % Fat %
g/100g g/100g
Anmol 4.782+0.14 0.690+0.01 0.16°+0.022 0.09b+0.003
Vishala 4.16°+0.03 0.77°+0.00 0.20°+0.007 0.10°+0.000
Kiran 5.562+0.19 0.922+0.02 0.322+0.008 0.112+0.006
Crimson Crush 4.4520+0.86 0.61°+0.02 0.3123+0.012 0.10v+0.000
NS 295 3.580+0.15 0.489+0.04 0.109+0.005 0.08¢+0.000
Snehal 4.06+0.06 0.730+0.02 0.20°+0.002 0.09°+0.003
Mean 4.43 0.70 0.21 0.095
SE (m)x 0.37 0.02 0.01 0.003
CD. @ 1% 1.12 0.08 0.03 0.009

Data are expressed as means + standard deviation of four replicates. Distinct letters indicate significant
differences between cultivars p< significant level @ 0.01%
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and phenolic acids. These compounds not only
give watermelon its vibrant color but also offer
potential health-promoting effects. These findings
are consistent with the research conducted by
[34] who studied bioactive compounds and
antioxidant activities during the fruit ripening
stages of watermelon cultivars. Similar trends
were observed in the comprehensive review by
[17] on the watermelon phytochemical profile and
its bioactive and therapeutic properties.
Additionally, [30] provided congruent results in
their study on the nutraceutical potential of the
pulp from five watermelon cultivars grown in
Burkina Faso.

Rind of Crimson Crush had the highest value of
(8.75 g/100q) for total sugars followed by Kiran
(5.10 g/100g) while the rind of NS 295 variety
had the lowest value (3.40 g/100g). The total
sugars in watermelon rind contribute to the fruit's
overall appeal and nutritional richness. These
results align with those reported by [35], who
conducted a study on the variation of
carotenoids, sugars, and ascorbic acid
concentrations in 20 watermelon genotypes. [36]
explored sugars in developing and mature fruits
of various watermelon cultivars, while [37]
investigated changes in quality parameters in
watermelon during storage, further supporting
the congruence of results across different
studies.

The values of total antioxidants and L*, a*, b*
color were also significantly different between the
rinds of all varieties (Table 5). Rind of Vishala
had the highest value (-161.44 mg/100g)
followed by Kiran (155.86 mg/100g) while the
rind of NS 295 variety had the Ilowest
value (121.50 mg/100g) for total antioxidants.
Different watermelon varieties may contain
varying levels of antioxidant compounds,

such as phenolic compounds, carotenoids, and
vitamin C, which contribute to the overall
antioxidant activity measured by the FRAP
assay. The presence and activity of enzymes
involved in antioxidant pathways, such as
superoxide dismutase or catalase, can influence
FRAP values. Inherent genetic differences
among watermelon varieties can result in
variations in the types and quantities of
antioxidant compounds, affecting FRAP values.
[17] reviewed watermelon phytochemical profile
and its bioactive and therapeutic effects.
Additionally, [38] explored the antioxidant
activities of peel, pulp, and seed fractions of
common fruits as determined by the FRAP
assay, further reinforcing the consistency of
results across different research activities.

In the rinds of all watermelon varieties, Vishala
had the highest *L value (58.97) followed by NS
295 (56.94) while Kiran had the lowest *L value
(39.27). Rind of Vishala had the highest *a value
(6.63) followed by Anmol (-3.69) and the lowest
of *a value (-6.62) was recorded in the rind of
Snehal. Rind of Anmol had the highest *b value
(27.33) followed by Vishala (26.55) and crimson
crush (26.30) while rind of Kiran recorded the
lowest (20.64) of *b value. Different watermelon
varieties may contain varying levels of *L *a *b
colour values due to the differences in carotenoid
contents, chlorophyll contents, anthocyanin
presence, genetic variations and environmental
conditions [17]. These findings are consistent
with the research of [26], who investigated the
physicochemical characteristics of watermelon in
Malaysia. Additionally, alignment is observed
with the study by [39] on fruit quality assessment
of watermelon. Furthermore, [28] found
comparable results in their study regarding
quality properties of watermelon.

Table 4. Total energy, Fibre, Total sugars and total phenolic contents of watermelon rinds from
six cultivars

Varieties Energy Fibre % Total Sugars Total phenolic contents
kcal/100g g/100g (mg GAE/1009)
Anmol 22.73%+0.60 0.34°+0.006  4.8230+0.18 402.75%+2.49
Vishala 20.670¢+0.13  0.32°¢+0.013  8.752+0.06 416.25°+5.54
Kiran 26.632£0.76  0.392+0.019  5.102+0.09 4452+11.90
Crimson Crush 21.16°°+3.47  0.30%+0.014  4.072+0.04 439.75%15.48
NS 295 16.91°+0.68 0.269+0.018  3.40°+0.16 333.75°+2.39
Snehal 20.03°¢+0.15  0.31°°+0.003  4.60°+0.04 400+4.56
Mean 21.23 0.32 5.12 406.24
SE (m)+ 1.50 0.01 0.11 6.26
C.D. @ 1% 4.50 0.04 0.33 18.74

Data are expressed as means + standard deviation of four replicates. Distinct letters indicate significant
differences between cultivars p< significant level @ 0.01%
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Table 5. Total antioxidants and L*, a*, b* values of watermelon rinds from six cultivars

Varieties Total antioxidant activity L* a* b*
(mgAAE/100g)

Anmol 145.30v+1.12 52.96¢+0.05 -3.69°+0.24 27.332+0.34

Vishala 161.442+1.70 58.972+0.68 6.632+0.44 26.55%+0.40

Kiran 155.862+2.07 39.27%+0.40 -4.69°+0.32 20.649+0.46

Crimson Crush 146.75+1.10 47.079+0.37 -5.5849+0.14 26.30°+0.36

NS 295 121.50¢+4.05 56.94°+0.20 -3.75+0.14 23.77°+0.09

Snehal 147.75+2.28 45.71°+0.14 -6.62¢+0.12 25.72°+0.09

Mean 146.43 50.15 -17.7 25.05

SE (m)x 2.28 0.37 0.26 0.33

CD. @ 1% 6.84 111 0.79 0.98

Data are expressed as means + standard deviation of four replicates. Distinct letters indicate significant
differences between cultivars p< significant level @ 0.01%.

4. CONCLUSION

Biochemical profiles of six watermelon rinds were
investigated for the first time in this study.
Watermelon rind biochemical profiles were
characterized by the presence of carbohydrates,
proteins, fat, fibre, sugars, and total phenolic
compounds. Total antioxidant activities of all
cultivars were also studied. Finally L* a* b*
color values of the rinds of all cultivars were
measured. Variety differences for rind was
observed. These results suggest that rind has a
high bioactive potential which can make positive
contribution to the food products. These findings
valorize watermelon rind as a promising
supplemental ingredient for food and beverages
potentially contributing to nutritional profile
depending on how it is used and the types of
final products.

COMPETING INTERESTS

Authors have declared that no competing

interests exist

REFERENCES

1. Paris HS. Origin and emergence of the
sweet dessert watermelon, Citrullus
lanatus. Annals of botany.

2015;116(2):133-148.

2. Kassim MA, Hussin AH, Meng TK,
Kamaludin R, Zaki MSIM, Zakaria WZEW.
Valorisation of watermelon (Citrullus
lanatus) rind waste into bioethanol: An
optimization and kinetic studies. Int. J.
Environ. Sci. Technol. 2021;e 033105.

3. Romdhane MB, Haddar A, Ghazala I,
Jeddou KB, Helbert CB, Ellouz-Chaabouni
S. Optimization of polysaccharides
extraction  from  watermelon rinds:

Structure, functional and biological
activities. Food Chem. 2017;216:355-364.

4. Rambabu K, Bharath G, Hai A, Luo S, Liao
K, Abu Haija M, Banat F, Naushad M.
Development of watermelon rind derived
activated carbon/manganese ferrite
nanocomposite for cleaner desalination by
capacitive deionization. J. Clean. Prod.
2020;272:122626.

5. Liu W, Zhao S, Cheng Z, Wan X, Yan Z,
King SR. Lycopene and citrulline contents
in watermelon (Citrullus lanatus) fruit with
different ploidy and changes during fruit
development. J.Acta. Hortic. 2010;871:
543-550.

6. Yang F, Liu Y, Wang B, Song H, Zou T.
Screening of the volatile compounds in
fresh and thermally treated watermelon
juice via headspace-gas chromatography-

ion mobility spectrometry and
comprehensive  two-dimensional  gas
chromatographyolfactory- mass
spectrometry analysis. LWT. 2020;137:
11047.

7. Lee-Hoon H, Ramli NF, Tan TC,
Muhamad N, Haron MN. Effect of
extraction solvents and drying conditions

on total phenolic content and antioxidant
properties of watermelon rind powder.
Sains Malays. 2018;47(47):99-107.

8. Egbuonu ACC. Comparative assessment
of some mineral, amino acid and vitamin
compositions of watermelon (Citrullus
lanatus) rind and seed. Asian J. Biochem.
2015;10:230-236.

9. Méndez DA, Fabra MJ, Gobmez-
Mascaraque L, Lépez-Rubio A, Martinez-
Abad A. Modelling the extraction of pectin
towards the valorisation of watermelon rind
waste. Foods. 2021;10:738.

124



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Safi et al.; Arch. Curr. Res. Int., vol. 24, no. 4, pp. 118-126, 2024; Article no.ACRI1.114873

Simonne A, Carter M, Fellers R, Weese J,
Wei CI, Smonne E, Miller M. Chemical,
physical and sensory characterization of
watermelon rind pickles. J. Food Process.
Preserv. 2003;26:415-431.

Al-Sayed HMA, Ahmed AR. Utilization of
watermelon rinds and Sharlyn melon peels
as a natural source of dietary fiber and
antioxidants in cake. J. of Agricultural
Sciences. 2013;58:83-95.

Naknaen P, ltthisoponkul T, Sondee A,
Angsombat N. Utilization of watermelon
rind waste as a potential source of dietary
fiber to improve health promoting
properties and reduce glycemic index for

cookie making. Food Sci. Biotechnol.
2016,;25:415-424.
Chakrabarty N, Mourin MM, Islam N,

Haque AR, Akter S, Siddique AA, Sarker
M. Assessment of the Potential of
Watermelon Rind Powder for the Value
Addition of Noodles. J. Biosyst. Eng.
2020;45:223-231.

Badr SA, El-Waseif MA, Ghaly MS. Effect
of addition watermelon rind powder on
quality criteria and microbial aspects of
beef burger patties during frozen storage
periods. J. Food & Dairy Sci. 2018;9(6):
177-187.

Kumar P, Mehta N, Malav OP, Kumar
Chatli M, Rathour M, Kumar Verma A.
Antioxidant and antimicrobial efficacy of
watermelon rind extract (WMRE) in
aerobically packaged pork patties stored
under refrigeration temperature (4 _ 1 _C).
J. Food Process. Preserv. 2018;
42:e13757.

Hasanin MS, Hashem AH. Eco-friendly,
economic fungal universal medium from
watermelon peel waste. J. Microbiol
Methods. 2020;168:€105802.

Nadeem M, Navida M, Ameer K, Igbal A,
Malik F, Nadeem MA, Fatima H, Ahmad A,
Din A. A comprehensive review on the
watermelon phytochemical profile and their
bioactive and therapeutic effects. Korean
Journal of Food Preservation.
2022;29(4):546-576.

AOAC. Official methods of analysis, 15™
Edition, Association of official analytical
chemists, Washington, DC; 1990.

DuBois M, Gilles KA, Hamilton JK, Rebers
PT, Smith F. Colorimetric method for
determination of sugars and related
substances. Analytical chemistry.
1956;28(3):350-356.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

125

Lowry OH, Rosebrough NJ, Farr AL,
Randall RJ. Protein measurement with the
folin phenol reagent. J. Biol. Chem.
1951;19(3):265-275.

AOAC. Official methods of analysis, 21t
Edition, Association of official analytical
chemists, Washington, DC; 2006.
Sadasivam S, Manickam A. Biochemical
methods 2™  Edition., New Age
International (P) Ltd., New Delhi; 2005.
Benzie IF, Strain JJ. The ferric reducing
ability of plasma (FRAP) as a measure of
"antioxidant power": the FRAP assay. Anal
Biochem. 1996;239(1):70-6.

Anonymous. Official methods of analysis
of the association of analytical chemists.
(14th Ed.). Arlington, Virginia, U.S.A; 1990.
Singh D, Singh R, Saini JS, Singh PK.
Morpho-biochemical characterization and
D2 analysis of watermelon (Citrullus
lanatus) landraces from India and exotic
germplasm. Indian J. Agric. Sci.,
2016;88(10):1633-1639.

Sabeetha S, Amin |, Nisak MB. Physico-
chemical characteristics of watermelon in
Malaysia. J. Trop. Agric. 2017;45(2):209-
223.

Olayinka BU, Etejere EO. Proximate and
chemical compositions of watermelon
(Citrullus lanatus (Thunb.) Matsum and
Nakai cv. red and cucumber (Cucumis
sativus L. cv. Pipino). Int. Food Res. J.
2017;25(3).

Massri M, Labban L. Comparison of
different types of fertilizers on growth, yield
and quality properties of watermelon
(Citrllus  lanatus). Agric. Sci. 2015;
13(2):1113-1119.

Rouphael Y, Cardarelli M, Colla G, Rea E.
Yield, mineral composition, water relations,
and water use efficiency of grafted mini-
watermelon plants under deficit irrigation.
Hort. Sci. 2008;43(3):730-736.

Bazié D, Konaté K, Kaboré K, Dakuyo R,
Sanou A, Sama H, Dicko MH.
Nutraceutical potential of the pulp of five
cultivars of watermelon [Citrullus lanatus
(Thunb.) Matsum. & Nakai] grown in

Burkina Faso. Int. J. Food Prop.
2022;25(1):1848-1861.
Yimer ZS, Tehulie NS. Nutritional

composition of different varieties of
watermelon (Citrullus lanatus) fruit at
gewane, northeastern Ethiopia. J. Curr.
Res. Food Sci. 2020;1(1):16-22.

Ibrahim SE, Sulieman AME, Hassan EN,
Ali NA, Abd el Hakeem BS, Muhsin AMAA.



33.

34.

35.

36.

Safi et al.; Arch. Curr. Res. Int., vol. 24, no. 4, pp. 118-126, 2024; Article no.ACRI1.114873

Proximate chemical composition  of
watermelon (Citrullus vulgaris). Plant Cell
Biotechnol Mol Biol. 2021;114-121.

Maoto MM, Beswa D, Jideani Al
Watermelon as a potential fruit snack. Int.
J. Food Prop., 2019;22(1):355-370.

Tlili 1, Hdider C, Lenucci MS, llahy R,
Jebari H, Dalessandro G. Bioactive
compounds and antioxidant activities
during fruit ripening of watermelon
cultivars. J. Food Compost. Anal.
2011;24(7):923-928.

Yoo KS, Bang H, Lee EJ, Crosby K, Patil
BS. Variation of carotenoid, sugar, and

ascorbic acid concentrations in
watermelon  genotypes and genetic
analysis. Hortic. Environ. Biotechnol.

2012;53:552-560.

Elmstrom GW, Davis PL. Sugars in
developing and mature fruits of several

37.

38.

39.

watermelon cultivars. J. Am. Soc. Hortic.
Sci. 1981;106(3):330-333.

Radulovi¢ M, Ban D, Sladonja B, Luseti¢-
Bursi¢ V. Changes of quality parameters in
watermelon  during storage. In: |l
International Symposium on Cucurbits.
2007;731:451-456.

Guo C, Yang J, Wei J, Li Y, Xu J,
Jiang Y. Antioxidant activities of peel,
pulp and seed fractions of common

fruits  as determined by FRAP
assay. Nutr Res. 2003;23(12):
1719-1726.

Fredes A, Rosell6é S, Beltran J,
Cebolla-Cornejo J, Pérez-de-Castro A,
Gisbert C, Picé MB. Fruit quality

assessment of watermelons grafted onto
citron melon rootstock. J. Sci. Food Agric.
2017;97(5):1646-1655.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/114873

126



