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ABSTRACT
A comparative study of the functional properties, proximate compositions and phytochemical compositions of white, black and
isekele varieties of melon seed flour that are cultivated in Ebonyi State of Nigeria was determined in this study. The results
showed that the isekele melon variety has higher emulsion, water absorption and foaming capacities than the other two varieties.
The foaming capacity of the melon seed flours was the lowest among the functional properties. The white melon variety has the
highest carbohydrate, fat and crude fibre contents. The black melon variety has higher flavonoid and alkaloids contents more than
the other two varieties. The saponin content was higher in the isekele melon variety. The findings indicated that the melon seed
flour could be a good aroma agent, and a flavour retainer that could be used to improve mouth feels for food. It could be a good
source of food and dietary oil, and could be helpful in the protection of blood vessels against rupture and leakage, as well as in the
treatment of hyper calcium in human beings.
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1. INTRODUCTION

Akusu and Kiin-Kabari [15] conducted a comparative study

Melon seed is an excellent vegetable protein that contains

on

essential vitamins and minerals in proper proportion. It

watermelon

complements starch and grain diet in African homes and is

results

ideal for battling nutritional debilitations. Melon is cultivated

watermelon/melon seed flours had higher crude protein of

in West Africa [1, 2] as a major source of food [3]. Numerous

27.73 % and crude fat of 47.85 % than the watermelon seed

researchers [4-13] have contributed greatly towards knowing

and melon seed flours. There was no significant difference

more about the properties and composition of melon seed.

in the sensory properties: in appearance, taste, thickness and

Egbebi [14] carried out proximate and mineral analyses to

overall acceptability of egusi soup from melon seed flour

determine the chemical composition of Cucurbit species of

and 50:50 flour sample, which indicated that watermelon

melon seeds in Osun State. The results showed that protein,

seed flour can be used to replace 50 % melon seed flour in

fat, ash, and moisture contents of the flour ranged from 33.09 -

of egusi soup preparation.

39.82 %, 44.00 - 55.00 %, 3.15 - 3.75 %, 1.41-1.55 %,
respectively with significant differences in the values for the
varieties. The findings showed that oil sample from L.
siceraria is more nutritious than oil from the other two samples
(C. vulgaries, and C. manni ) due to its high protein content
and ash content.
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the

physicochemical
and

indicated

and

sensory

properties

of

melon seed flours in Rivers State. The
that

the

equal

proportions

of

Peter-Ikechukwu et al. [16] compared the natural fermentation
process of five melon seed varieties (citrullus vulgaris,
citrullus lanatus, colocynthis citrullus, cucurbita pepo, and
cucumeropsis edulis in Imo State. The results of functional
properties showed variations in behaviour.
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Although previous researchers have studied melon seed flour,

and alkaloid determination were in line with the method

there is little literature on the properties and compositions of

described by Harborne [23].

the melon seed flour that is cultivated in Ebonyi State, Nigeria.
Therefore, this study seeks to compare the functional
properties,

proximate

composition

and

3. RESULTS AND DISCUSSION

phytochemical

The results of the functional properties of the three varieties of

composition of the three varieties of melon seed flour in

melon seed flour are presented in Figure 2. The results showed

Ebonyi State of Nigeria.

that the isekele melon variety has higher emulsion, water
absorption and foaming capacities than the other two varieties.

2. MATERIALS AND METHODS

The white melon variety has a higher oil absorption capacity

Three melon varieties, namely: white melon (ahu ocha), black

and bulk density more that the other two varieties. The

melon (ahu agba) and isekele melon seeds that were sourced

emulsion, oil absorption, water absorption, and foaming

from the local farms in Ngbo town in the Ohaukwu local

capacities of the three varieties of the melon seed flour ranged

government area of Ebonyi state were used for the study. The

from 60.5 – 70.5 %, 32.5 – 34.1 %, 18.6 – 30.9 %, 0.02 – 0.07

melon samples were de-husked, sieved, screened, sun-dried,

% respectively. The bulk density ranged from 1.29 – 1.62

ground using a mechanical grinder; the obtained flour stored in

g/ml.

an airtight polyethylene bag, kept inside containers and
labelled. The test programme is shown in Figure 1.

Fig - 2: Functional properties of three varieties of melon seed
flour
The foaming capacity of the melon seed flours was the lowest
among the functional properties, probably due to the
Fig - 1: Test program for determining properties of melon
seed flour
Foam capacity, foam stability, and emulsification capacity,
were determined according to the method described in Abbey
and Ibeh [17], Ahmad and Chmidt [18], and Padmashree et al.
[19] respectively. The water/oil absorption capacity and the
bulk density were determined in line with the method adopted
in Onwuka [20]. The moisture, ash, crude protein, crude fat,
and crude fibre contents were extracted according to AOAC
[21]. The carbohydrate content was determined using the
method of Cordenunsi and Lajolo [22]. The flavonoid, saponin
VOLUME-5, ISSUE-6, JUN-2018

inadequate

electrostatic

repulsions,

less

solubility

and

excessive protein-protein interactions as reported earlier in
[24]. The emulsion capacity of the three varieties is higher
than the values recorded in [25] for calabash seed flour; the
foaming capacity value was lower relative to the value
submitted by Arawande and Borokini [26]. The difference
could be because of the peculiarity of the melon seeds that are
that are cultivated in Ebonyi State of Nigeria, and the
geographical region difference coupled with changes in
climate condition. The oil absorption capacity is near to the
value reported in [27]. The functional properties of the three
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varieties suggest that the melon seed flour could be a good

results showed that the black melon variety has higher

aroma agent, and a flavour retainer that could be used to

flavonoid and alkaloids contents more than the other two

improve mouth feels for food. The melon seed flours could be

varieties. The saponin content was higher in the isekele melon

an essential component of confectionery products where

variety, while the carotenoid content was higher in the white

hydration to improve handling is desired [28].

melon variety relative to the other melon varieties.

The results of the proximate composition of the three varieties
of melon seed flour are presented in Figure 3. The results
indicated that the white melon variety has higher carbohydrate,
fat and crude fibre contents more than the other two varieties.
Protein and ash contents were higher in the isekele melon
variety relative to the other varieties. The moisture content was
higher in the black melon compared to the white and isekele
melon varieties. All the three varieties recorded low moisture
content values, which is a good indication that the three
varieties of the melon seed flour have a long shelf life, which
is a desirable advantage of the product stability when
packaged and stored properly as supported by Sanful et al.
[29].

Fig – 4: Phytochemical composition of three varieties of
melon seed flour
The flavonoid content in the three varieties is higher than the
value reported in [32] for African eleme. The findings suggest
that the flour could be helpful in the protection of blood
vessels against rupture and leakage. It could be useful in the
treatment of hyper calcium in humans [33]. Nevertheless, the
flour should be cooked very well to avert the danger of
contracting cardiovascular disease due to the alkaloid content,
since food with high content of alkaloid has a negative effect
on humanity [34-36].

4.

CONCLUSIONS

A comparative study on properties and compositions of the
three varieties of melon seed flour in Ebonyi State in Nigeria
Fig - 3: Proximate composition of three varieties of melon
seed flour

was conducted. The results showed that the isekele melon

The protein and fat contents are within the range reported in

capacities than the other two varieties. The findings indicated

[3, 30]. The crude fibre content is higher than the values

that the melon seed flour is a good aroma agent, and a flavour

reported in [31], while the ash content is lower than the value

retainer that could be used to improve mouth feels for food. It

recorded in [30]. The proximate composition of the three

could be a good source of food and dietary oil, and could be

varieties of the melon seed flour proved that the melon could

helpful in the protection of blood vessels against rupture and

be a good source of food and dietary oil.

leakage, as well as in the treatment of hyper calcium in human

The results of the phytochemical composition of the three

variety has higher emulsion, water absorption and foaming

beings.

varieties of melon seed flour are presented in Figure 4. The

VOLUME-5, ISSUE-6, JUN-2018

COPYRIGHT © 2018 IJREST, ALL RIGHT RESERVED

14

INTERNATIONAL JOURNAL FOR RESEARCH IN EMERGING SCIENCE AND TECHNOLOGY, VOLUME-5, ISSUE-6, JUN-2018

[9]

REFERENCES
[1]

I. Ompouma, ―Watermelon seeds as food: nutrient

―Caractérisation Morphologique Des Cultivars Locaux

composition, phytochemicals and antioxidant activity‖,

De Lagenaria Siceraria (Cucurbitaceae) Collectés Au

International Journal of Nutrition and Food Sciences,

Bénin Et Au Togo‖, Belg. J. Bot., vol. 141, issue 1, pp.

vol. 5, issue 2, pp. 139-144, 2016.
[10]

4, 2005.
[11]

A. Koocheki, S. M. A. Razavi, E. Milani, T. M.

(diptera:Tephritidea)‖, Afr. J. Agric. Research, vol. 3,

Moghadam, M. Abedini, S. Alamatiyan, and S.

issue 5, pp. 365-370, 2008.

Izadkhah, ―Physical properties of watermelon seed as a

M. B. Mabalaha, Y. C. Mitei, and S. O. Yoboah, ―A

function

Comparative Study of the Properties of Selected Melon

Agrophysics, vol. 21, 349-359, 2007.
[12]

of

moisture

content

and

variety‖,

Int.

A. A. Taiwo, M. O. Agbotoba, J. A. Oyedepo, O. A.

Economical Edible Vegetable Oil‖, Oil J. Oil Chem.

Shobo, I. Oluwadare, M. O. Olawunmi, ―Effects of

Soc., vol. 84, pp. 31-34, 2007.

drying methods on properties of watermelon (Citrullus

O. M. Oluba, Y. R. Ogunlowo, G. C. Ojieh, K. E.

lanatus) seed oil‖, African Journal of Food, Agriculture,

Adebisi,

Nutrition and Development, vol. 8, issue 4, 492-501,

G.

O.

Eidangbe,

and

Properties

I.

and

O.

Isiosio,

Fatty

2008.

Acid
[13]

P. A. Okorie, ―Determining the physiochemical and

Oil‖, Journal of Biological Sciences, vol. 8, pp. 814-817,

phytochemical properties of local Nigerian white melon

2008.

seed flour‖, International Journal of Research -

G. O. Oyeleke, E. O. Olagunju, and A. Ojo, ―Functional

Granthaalayah, vol. 6, issue 5, pp. 157-166, 2018.

Physicochemical

Properties

of

Watermelon

[14]

A. O. Egbebi, ―Comparative studies on the three

(Citrullus Lanatus) Seed and Seed-Oil‖, IOSR Journal of

different species melon seed; (Citrulus vulgaries,

Applied Chemistry, vol. 2, issue 2, pp. 29-31, 2012.

Cucumeropsis manni and Leganaria siceraria)‖, Sky

A. Qayyum, N. Huma, A. Sameen, A. Siddiq, and M.

Journal of Food Science, vol. 3, issue 1, pp. 001 - 004,

Munir, ―Impact of Watermelon Seed Flour on the

2014.

Physiochemical and Sensory Characteristics of Ice

[15]

M. O. Akusu, and D. B. Kiin-Kabari, ―Comparative

Cream‖, Journal of Food Processing and Preservation,

studies on the physiochemical and sensory properties of

doi: 10.1111/jfpp.13297, 2017.

watermelon (citrullus lanatus) and melon (citrullus

E. C. Egwim, H. O. Akanya, E. C. Onuekwusi, I. F.

vulgaris) seed flours used in ―egusi‖ soup preparation‖,

Ossamulu, and J. M. Mohammed, ―Physicochemical and

Journal of Food Research, vol. 4, issue 5, pp. 1-8, 2015.

organoleptic properties of some selected foods fried with

[8]

Picuric-Jovanovic,

Of Cucumeropsis Mannii Naudin, its Impact Plant Yield

and

[7]

K.

Journal of Agricultural Sciences, vol. 50, issue 1, pp. 41-

Composition of Citrullus Lanatus (Egusi Melon) Seed

[6]

and

Tchuenguem Folou, and J. L. Tamesse, ―Entomoau Na

―Physicochemical

[5]

Milovanovi,

―Characteristics and composition of melon seed oil‖,

Seeds Oil as Potential Candidates for Development into

[4]

M.

Messi, S. Kekeunou, F. N.

A. Fomekong, J.

and Some Aspects of the Biology of Dakus Bivitatus

[3]

B. Tabiri, J. K. Agbenorhevi, F. D. Wireko-Manu, and E.

G. E. Achigan-Dako, and S. R. Vodouhe, A. Sangare,

21-38, 2008.
[2]

E-ISSN: 2349-7610

[16]

A. Peter-Ikechukwu, M. Ojukwu, N. O. Kabuo, G. C.

melon (citrullus lanatus) seed oil‖, IOSR Journal of

Omeire, and E. N. Bede, ―Comparative evaluation of

Biotechnology and Biochemistry, vol. 1, issue 5, pp. 43-

proximate compositions, functional and physicochemical

48, 2015.

properties of raw melon seeds of five members of

A. G. Jacob, D. Etong, and A. Tijjani, ―Proximate,

cucurbitaceae family‖, American Journal of Food

mineral and anti-nutritional compositions of melon

Science and Nutrition, vol. 3, issue 1, pp, 8-17, 2016.

(citrullus lanatus) seeds‖, British Journal of Research,
vol. 2, issue 5, pp. 142-151, 2015.

VOLUME-5, ISSUE-6, JUN-2018

[17]

B. W. Abbey, and G. O. Ibeh, ―Functional properties of
raw and heat processed cowpea, Advance Journal of

COPYRIGHT © 2018 IJREST, ALL RIGHT RESERVED

15

INTERNATIONAL JOURNAL FOR RESEARCH IN EMERGING SCIENCE AND TECHNOLOGY, VOLUME-5, ISSUE-6, JUN-2018

Food Science and Technology‖, vol. 2, issue 1, pp. 41-

[18]

[19]

[20]

processing treatments on the nutritive composition and

E. A. Ahmed, and R. H. Chmidt, ―Functional properties

consumer acceptance of some Nigerian edible leafy

of peanut and soybean proteins as influenced by

vegetables‖, African Journal of Food Agricultural

processing method‖, Peanut Sci. vol 6, pp. 1-8, 1979.

Nutritional Development, vol. 7, pp. 1-18, 2007.

T. S. Padmashree, L. Vijayalakshim, and S. Puttaraj,

of cowpea (Vigna catjjang) flour‖, Journal of Food

composition of D. bulbifera flour‖, Journal of Biological

Science and Technology, vol. 24, pp. 221-225, 1987.

and Food Science Research, vol. 4, issue 2, pp. 37-44,

G. Onwuka, ―Food analysis and instrumentation,

2013.

AOAC, ―Cereal Food. Official Method of Analysis,

egusi seeds in Cameroon‖, Afr. J. Nutr. Agric. Dev., vol.

17th ed.‖, AOAC International. Maryland, USA, pp. 53,

4, pp. 8, 2004.
[31]

Studies on Nutritional Composition of Four Melon Seeds

during banana ripening: sucrose synthase and sucrose

Varieties‖, Pak. J. of Nutr., vol. 9, issue 9, pp. 905-908,

phosphate synthase‖, J. Agric. Food Chem., vol. 43,

2010.
[32]

U.

P.

Ekoh,

―Nutritional,

anti-nutritional

and

J. B. Harborne, ―Phytochemical Methods: A Guide to

physiochemical composition of African elemi pulp‖, pp.

Modern Techniques of plant Analysis‖, Chapman and

40, 2009.
[33]

J. Shi, K. Arunasalam, O. Yeung, Y. Kakuda, G. Mittal,

J. E. S. Kinsella, and J. B. ―Damodaran, German,

and Y. Jiang, ―Saponins from edible legumes; chemistry

Physicochemical and functional properties of oilseed

processing and health benefits‖, Journal of Med. Food,

proteins with emphasis on soy protein‖, pp. 108, In A.

vol. 7, issue 1, pp. 67-78, 2004.
[34]

F. N. Kalu, V. N. I. Ogugua, C. O. Ujowumdi, and C. R.

seed storage proteins, Academic Press, New York, 1985.

K. Chinekeokwu, ―Chemical composition and aluta

J. O. Arawande, and F. B. Borokini, ―Comparative study

toxicity studies on the aqueous extract of combretum

on chemical composition and functional properties of

dolichopentalum leaf in Swiss Albino Mice‖, J. Chem

three Nigerian legumes (Jack beans, pigeon pea and

Sci. Research, vol. 1, pp. 18, 2011.
[35]

H. F. Gemede, and N. Ratta, ―Antinutritional Factors in

Applied Sciences (JETEAS), vol. 1, issue 1, pp. 89-95,

Plant Foods: Potential Health Benefits and Adverse

2010.

Effects‖, Global Advanced Research Journal of Food

O. Olaofe, F. J. Faleye, A. A. Adeniji, and A. F.

Science and Technology, vol. 3, issue 4, pp. 103-117,

Akinsola, ―Amino acid and mineral compositions and

2014.

proximate

[27]

O. A. Abiodun, and R. O. Adeleke, ―Comparative

B. R. Cordenunsi, and F. M. Lajolo, ―Starch breakdown

cowpea)‖, J. Emerging Trends in Engineering and

[26]

E. M. B. Fokou, Achu, and M. F. Tchouarguep,
―Preliminary nutritional evaluation of five species of

M. Altschul and H. L. Wilcke (eds.), New protein food:

[25]

[30]

Nigeria Ltd, pp. 133-161, 2005.

Hall Ltd., London, 1973.
[24]

R. E. Sanful, I. Oduro, and W. O. Ellis, ―Effect of
pretreatment and drying on the nutritional and mineral

issue 2, pp. 347-351, 1995.
[23]

[29]

―Effect of traditional processing on functional properties

2005.
[22]

H. D. Mepha, L. Eboh, and D. E. B. Banigbo, ―Effect of

44, 1988.

Napholhla Print, 3rd Edition‖. A division of HG support

[21]

[28]

E-ISSN: 2349-7610

analysis

of

Chinese

bottle,

Lagenaria

[36]

H. J. Schunemann, S. McCann, B. J. B. Grant, M.

sciceraria‖, Electronic J. Eviron. Agric. & Fd. Chem.,

Trevisan, P. Muti, and J. L. Freudenheim, ―Lung

vol. 8, issue 7, pp. 534-543, 2009.

function in relation to intake of carotenoid and other

O. O. Olorode, M. A. Idowu, A. Bambgose, and A. E.

antioxidant vitamins in a population-based study:,

Ayano,

―Chemical,

phytochemical

and

functional

properties of selected seeds’ flours‖. International

American Journal of Epidemiology, vol. 155, issue 5, pp.
463-471, 2002.

Journal of Nutrition and Food Sciences, vol. 3, issue 6,
pp. 572-578, 2014.

VOLUME-5, ISSUE-6, JUN-2018

COPYRIGHT © 2018 IJREST, ALL RIGHT RESERVED

16

