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ABSTRACT

Field pumpkin (Curcubita pepo) is an herbaceous annual leafy vegetable widely used as food and
medicine around the world. Field pumpkin constitutes an important component in man’s diet, especially
in developing countries. It is one of the most palatable leafy vegetables ever known in the Southwestern
Nigeria. It is needed to complement staples in diet, supplying essential minerals and vitamins that may
not be obtained wholly or solely from staples. Field pumpkin have hidden sources of essential nutrients
such as proteins, vitamins, dietary fibres, minerals and phytonutrients of high biological activities. The
nutraceutical product, medicinal value, nutri-protective effects and its use in therapeutics has not been
widely exploits. A survey from literatures shows that more than 40 different active compounds were
isolated from Cucurbitaceae family. Meanwhile, different parts of field pumpkin contain high content of
diverse bioactives ranging from vitamins to plant bioactives compounds. Nutraceuticals derived from
different parts of this leafy vegetable can be used as products for enhancing clinical conditions like
cancer, diabetes, cardiovascular diseases. It can also serve as antiinflamatory, haepatoprotective,
anticancerous and neuroprotective. Exploitation of different parts of field pumpkin and their consumption
can contribute and offer various nutraceuticals that can be of therapeutics and pharmacological benefits.

Keywords: Curcubita pepo, Leafy vegetable, Medicinal, Nutraceuticals, Nutrition, Therapeutics

1.0. INTRODUCTION (Oloyede 2012; Ajao et al., 2022), belongs to the
largest group of edible plant species of family
Field pumpkin (Cucurbita pepo Linn) commonly Cucurbitaceae (Paris, 1986; Smith, 1997).  Field

known called Elegede in the Southwestern Nigeria pumpkin is an herbaceous annual leafy vegetable
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with viny growth and several runners, short
internodes and bush type appearance domesticated in
North America (Nee, 1990; Smith, 1992; Decker-
Walters, 2002; Paris, 2003). The vine (stem/runner)
are usually prickly and spiny, and can be rounded or
angled. There are often several roots at the vine
nodes. The tendrils are long and usually branched.
Leaves are large, alternate, shallow to deeply lobed
and palmate. Field pumpkin has highest level of
polymorphism in terms of fruit shape, size, and color.
The fruits ranged from scallop-shaped, globular, top-
shaped, ovoid, cylindrical, club-shaped or pear-
shaped. The seeds are small, medium or large,
narrow elliptic, elliptic or broad elliptic, whitish or
yellowish .The color of mature fruit is most often
light yellow-orange but can range from greenish
white to intense orange depending on the varieties.
The plants are typically 1.0-2.5 feet high, 2-3 feet
wide, and have yellow flowers (Nee, 1990; Paris,

2002).

Field pumpkin has a wide variety of uses, especially
as a food source and for culinary purposes
(McGinley, 2011; 2012). In
Southwestern Nigeria, the field pumpkin young leaf

Dhiman et al.,

is used as an indigenous leafy vegetable and used as
a delicacy in combination with other foods. In this
form, processing or pretreatment is not required or
done before cooking unlike many other leafy
vegetables consumed in Nigeria (Oloyede, 2012).

Fresh leaves and tendrils of field pumpkin, either

whole or in pieces, are usually roasted and used for
food. The fruit gourds can be made into cups, ladles,
and dippers and put to various uses (Perez, 2016).
The mature fruit can be used to make confectionery,
beverages and can be incorporated into baked goods.
The leaves, tendrils and fruits serves as animal food,
a poison, a medicine and food for the invertebrate.
Aside it uses as food; it has environmental uses and
can be for remediating purpose and fuel (Perez, 2016;
FAO, 2019).

Field pumpkin is considered as one of the

underutilized leafy vegetable in Africa most
especially Nigeria due to it diminished availability,
consumption, cultivation and exploitation by
regional specific peoples or tribes (Ayanwale &
Abiola, 2008; Oloyede, 2012; Otemuyiwa et al.,
2021).

sources of essential nutrients such as proteins,

Meanwhile, field pumpkin have hidden

vitamins, dietary fibres, minerals and phytonutrients

of high biological activities. These are also
embedded  with

components that are essential for human wellbeing

nutraceutical and medicinal
and mostly significant effect on food and nutritional
protection to children, women and adults (Deb et al.,
2018). These plant species hold grant genetic
diversity, and vast heritage indigenous knowledge
linked to their nutritional sources. It is needed to
complement staples in diet, supplying essential
minerals and vitamins that may not be obtained
wholely or solely from staples (Edington &
Edington, 2017; Conway, 2019). Presently, a lot of
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experimental work has been carried out on the
different features of field pumpkin such as
ethnobotanical uses, photochemistry  and
pharmacological value. Little information is known
about the nutritional value and biologically active
substances of which are contained within different
parts such as leaves, fruits and seeds of field pumpkin
that can be of therapeutics and pharmacological
benefits. Meanwhile, the ability of nutrient and
mineral  composition to create  favorable
physiological conditions for proper bodily functions
renders field pumpkin bioactive (Kainat et al., 2022).
The aim of this study is to provide critical evaluation
and also reassessed the biologically active
substances, medicinal properties, nutri-protective
effects, and contribution of different parts of field

pumpkin to therapeutics.

2.0. METHODS

Based on the latest findings on nutrient and mineral

composition, medicinal and nutritional value

associated with different parts of field pumpkin, the
biologically active substances, medicinal properties,
nutri-protective effects, and contribution of different
parts of field pumpkin to therapeutics were carried
such as

out. Biologically active substances

cucurbitacin-derived compounds, nutrient and

mineral composition, and antioxidants composition
of different parts of field pumpkin were reassessed.
value, effects and

medicinal nutri-protective

contribution of field pumpkin in therapeutics were
evaluated.

The information and data provided in this study were
sorted from indexed and non-indexed journals by
using online bibliographic data bases such as Google
Scholar, Bing, PubMed, Scopus, Google, Web of
Science, UGC CARE, ESCI, DOAJ, ISI Web of
Knowledge and other online library sources.
Comprehensive and consummate information about
bioactive substances, medicinal properties, nutri-
protective effects, pharmacological and therapeutic
uses of different parts of field pumpkin were collated
from over 20 previously published reports, reviews
and research articles which were found to be
potential and related studies carried out on field
pumpkin. All the data were presented on tables by

using 2007 Microsoft office.

2.1. Biologically Active Substances of Field
Pumpkin

2.1.1. Cucurbitacin-derived compounds

Cucurbitacins are a class of highly oxidized

tetracyclic  triterpenoids  which  possess the
biogenetically unusual 10a-cucurbit-5-ene [19(10
—19p) abeo-10a-lanostane skeleton which are well
known for their cytotoxic activity (Wang et al., 2008;
Chen et al.,, 2012; Perez, 2016). Cucurbitacins-
derived compounds have been found in several plant
genera of Cucurbitaceae, including Cucurbita and

Citrullus. No plant foods other than from the Cucur-
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-bitaceae family have ever been reported to contain
cucurbitacins. More than 40 cucurbitacin-derived
compounds and cucurbitacins and have been isolated
from the Cucurbitaceae family and from other
species of the plant (Wag et al., 2001; Feng et al.,
2007; Perez, 2016). The highest concentrations of
cucurbitacin-derived compounds are hormally found
in the roots, meanwhile roots are never consumed as
food. However, roots of some species are used as
traditional medicines. The major cucurbitacins-
derived compounds found in field pumpkin were
Cucurbitoside A, C, D, F, G, H, I and K in the seeds
(Li et al. 2005; Tanaka et al., 2013), Cucurbitacin L
2-0O-beta-D-glucopyranoside and cucurbitacin K 2-
O-beta-D-glucopyranoside in the fruits (Wang et al.,
2007), and Cucurbitacin B and E in the leaves (Attard
et al., 2004). Others are 23, 24-dihydrocucurbitacin
D, 3B-hydroxycholest-7-en-24-one and Cucurbita-
glycosides A, B (Table 1).

Previous reports on the effects of cucurbitacin-
derived compounds on humans and animals indicated
that cucurbitacin E has also been shown to have
immunomodulary effects on peripheral human
lymphocytes (Attard et al., 2005). Concentrations of
cucurbitacin E and cucurbitacin B, less than 1 puM,
was shown to inhibit adhesion of transformed B cells
(Musza et al., 1994). 23,24-Dihydrocucurbitacin F
and 3B-(B-D-glucosyloxy)-16a,23a-epoxycucurbita-
5,24-dien-11one were shown to inhibit growth of P-
388 murine leukemia cells, and A-549 human lung
A-549 human lung carcinoma and HT-29 colon

carcinoma cells (Delporte et al., 2002). Furthermore,

Cucurbitacin I B-D-glucopyranose from fruits of field
pumpkin inhibit Growth of human hepatocellular
carcinoma HepG2 cells, Cucurbitacin L caused
Reduction in protein synthesis in two human
carcinoma cell lines, while Cucurbitacin K reduce in
protein synthesis in two human carcinoma cell lines
(Bartalis & Hala-weish, 2005). Recent studies show
that anticancerigenic activity is due to the content of
cucurmosin. Cucurmosin is a novel type 1 ribosome-
inactivating protein (RIP) isolated from fleshy part of
field pumpkin. Due to its cytotoxicity, cucurmosin
can inhibit tumor cell proliferation through induction
of apoptosis on tumor cells (Xie et al., 2012; Zhang
etal., 2012).

2.2.2. Nutrient and mineral composition of

field pumpkin

Past work on the nutrient composition of field
pumpkin leaves reveals that the leaf has high content
of protein which is comparable with that of soybean
(Duke and Ayensu,1985; Feng et al., 2007); rich in
essential fatty acids like palmitic acid, oleic, linolenic
and stearic acids (Chen et al., 2012); minerals such
as iron, potassium, calcium, magnesium; vitamins
such as niacin, riboflavin, phytin, tannin (Glew et al.,
2006; Oloyede, 2012) and also good source of
dietary fibre, and different sterol compounds (Glew
et al., 2006). The young tender stem has high
moisture content, crude fibre, rich in B-carotene,

vitamin E, folic acid, ascorbic acid, calcium, iron and
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protein (Sabudak, 2007; Stevenson et al., 2007; Oloyede, 2012).
Table 1: Some cucurbitacin-derived compounds in Fluted Pumpkin
Cucurbitacin-derived compounds Plants Parts found Reference
Cucurbitacin L 2-O-beta-D-glucopyranoside Fruits Wang et al., 2007
cucurbitacin K 2-O-beta-D-glucopyranoside Fruits Wang et al., 2007
Cucurbitoside A, C, D, F, G, H, l and K Seeds Lietal., 2005
Tanaka et al. 2013
3a-Acetoxymultiflora-5(6):7:9(11)-triene-29- Seeds
benzoate
Cucurbitacin B and E. Leaves, seeds Attard et al., 2004
3B-hydroxycholest-7-en-24-one Seeds Feng et al., 2007
23, 24-dihydrocucurbitacin D Fruits, Seeds Park et al., 2004
Cucurbitaglycosides A, B Seeds Feng et al., 2007
The mineral analysis indicated that the fruit of field  B-carotene violaxanthin, auroxanthin epimers,

pumpkin pulp contained high levels of Maganese,
iron, Copper, lead, Phosphorus, Nikel, Calcium,
Magesium, sodium and potassium (Paris et al., 2004;
Adedayo et al., 2013; Kates et al., 2017; FAO, 2019).
Seeds contain oil with the main fatty acid
components being palmitic, palmitoleic, stearic,
Oleic, Linoleic, Linolenic, Gadoleic, total saturated
fatty acids
(Rabrenovic et al., 2014; Kates et al., 2017). The

seeds also contain various components such as p-

and total unsaturated fatty acids

aminobenzoic acid, y-aminobutic acid,
polysaccharides, peptides, proteins, carotenoids as
lutein, lutein epoxide, 15-cis-lutein (central-cis)-

lutein, 9(9")-cis-lutein, 13(13")-cislutein, a-carotene,

flavoxanthin, luteoxanthin, chrysanthemaxanthin, o-

cryptoxanthin, B-cryptoxanthin (Rabrenovic et al.,
2014) (Table 2). Through the high content of

essential nutrients, fibers and minerals (Al-Anoos et

al., 2015), field pumpkin can serve in the treatment

of digestive disorders and intestinal disorders,

constipation treatment (Usha et al., 2005) and has

antiypertensive,

anticarcinogenic,

antidyslipidemic,

antioxidative,

antidiabetic and antimicrobial

effects. Field pumpkin protein isolates were found to

aid in the prevention of the development of diabetes

mellitus by mimicking the actions of insulin, act as

antioxidants and aid in cancer prevention. The

elements magnesium, calcium, zinc, phosphorous,
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potassium, sodium and selenium found in different

parts of field pumpkin make them a nutritional

powerhouse and a weapon in the fight against

diseases such as arthritis, inflammation and prostate

cancer. High amounts of B-carotene plant sterols,

and tocopherols present in pumpkin seed positively

affect wound healing, cause antiulcerative effect by

protecting gastric mucosa in a dose-dependent
manner (Bardaa et al., 2016; Gill & Bali, 2011).

Table 2: Nutrient and mineral composition of field pumpkin

Concentration in Plants Parts Reference
Seeds Fruits Leaves

Nutrient composition

Crude protein 27.48-30 15.50-17 23.95-25.00 Adewusi et al.,, 1995;
Oluyemi et al., 2006,
Oloyede, 2012

Crude fat 38-40 0.11-0.18 6.57 Kwiri et al., 2014;
Hashash et al., 2017

Carbohydrate 28.30 48.40 19.45 Oluyemi et al.,
2006;0loyede 2012

B-carotene Nil 3934.02 7519 Oluyemi et al., 2006,
Hashash et al., 2017

Others Oloyede,2012; Hashash
etal., 2017,

Macronutrients

Ca 9.78 0.60-1.00 0.57-1.00 Martinez-Valdivieso et
al., 2014

Mg 67.41 0.45 0.78 Guthrie 1989;
Martinez-Valdivieso et

P 47.68 0.62 0.74 al., 2014

Na 170.35-175 0.33-0.50 0.33-0.50 MartinezValdivieso et
al., 2014

K 237.24 0.67 0.83 Hashash et al., 2017

Micronutrients

Fe 3.75 0.65 0.78 Hashash et al., 2017

Zn 14.14 0.74 0.80 Martinez-Valdivieso et
al., 2014

Mn 0.06 0.64 0.67 Martinez-Valdivieso et

al., 2014
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2.2.3. Antioxidants composition of field
pumpkin

Antioxidants are a diverse group of phytochemicals
present in leaves, seeds and fruits of field pumpkin.
These compounds can benefit human health by
scavenging free radicals and preventing oxidative
stress in the body. They also influence a wide range
of biological functions and enzyme inhibitory
activity. A large difference in the composition and
concentrations of antioxidants were found among the
different parts of field pumpkin. The leaves of field
pumpkin contain flavonoids, and other different
metabolites such as phytosterols, tannins, glycosides,
phenol, galacto-glycerolipid, fatty acids and volatile
oil (Kumar et al., 2012). Different active principles
like riterpenes, asiatic acid and madecassic acid and
their derived triterpene ester glycosides, asiaticoside
copaene,  caryophyllene,  trans-  farnesene,
germacrene-D can be found in the fruits and seeds
(Sabudak 2007; Stevenson et al. 2007; Rabrenovic et
al., 2014). Phytosterols and phytonutrients are found
in abundance in field pumpkin pulp (Immaculate et

al., 2020; El Khatib et al., 2020) (Table 3).

The positive health effects of field pumpkin have
been attributed to the relatively high antioxidant
concentration in leaves, fruits and seeds ((Sabudak,
2007; Stevenson et al., 2007). Antioxidants derived
from field pumpkin have physiological effects that
can benefit humans. According to studies, a diet rich
in antioxidants such as phytosterols, tannins,

glycosides, phenol, galacto-glycerolipid reduces the

incidence of diabetes, cancer, and cardiovascular
disease. In seeds of field pumpkin, the greatest
concentrations of squalene were found. Squalene is a
compound that has positive effects in the treatment
of certain types of cancer (Rohini et al., 2017).
Antioxidants are naturally present in fruits and
vegetables, and serve as an analgesic, particularly for
earaches, headaches, stomachache, constipation,
conjunctivitis or thread-worm infection They can
help to lower blood sugar levels in animals with
impaired glucose metabolism.17 Antioxidant intake
and consumption is associated with a decreased risk
of Alzheimer, a type of neurodegenerative diseases,
and could help to prevent wide range of diseases (Hu,
2003; Agudo, 2005). Moreso, oxidative stress is
brought about by decrease in insufficient antioxidant
levels in the body (Kainat et al., 2022).

2.2.4. Medicinal Value of field pumpkin

Field pumpkin has been exploited for treating
numerous diseases such as an antiinflammatory,
antiviral, analgesic urinary disorders, anti-ulcer,
antidiabetic and antioxidant (Quanhong et al., 2005;
Sedigheh et al., 2011; Brown et al., 2012). In one
study, hiperplasia of the rat prostate was induced by
a subcutaneous injection of testosterone at a dose of
0.3 mg/100 g daily for 20 days. Administration of
field pumpkin seeds oil (14 mg/kg) daily for 30 days
inhibited testosterone-induced hyperplasia of the rat
prostate involving a direct inhibition of growth of the

prostate. In a double-blind, placebo controlled study

Science and Development

Volume 8, No. 2, July 2024
ISSN: 2821-9007 (Online)



Olowolaju et al., 2024 + A Review on the Biologically Active Substances and Nutritional Value of Field... 8

with curbicin isolated from seeds of field pumpkin in
the treatment of patients with symptoms of prostatic
hiperplasia over a three-month period. The cubicin
dose administered to 55 patients was of 160 mg of
standardized extract from field pumpkin (80 mg).
After treatment with cubicin micturition time,
frequency of micturition, urinary flow, and residual
urine were significantly improvement (Gossell-
Williams et al., 2006; Perez, 2016).

Traditional —medicine, particularly  Ayurvedic
systems and Chinese have used different parts of the
plant such as the flesh of the fruits and seeds to cure
leucoderma, inflammation, bronchitis  and
biliousness (Bandyopadhyay & Mukherjee 2006;

Bhavithra et al., 2019). Reports shows that field

pumpkin exhibit important physiological properties
as wound healing, hypoglycaemic effects, tumour
growth inhibition, and immunomodulating (Bal,
2003). The seeds are used to treat problems
associated with urinary  system, vermifuge,
hypertension, prevents the formation of kidney
stones, enhanced the erysipelas skin infection and
alleviate prostate disesases (Sarma et al. 2014). The
Leaves of field pumpkin are laxative and antibilious,
useful in skin and nervous affections; also useful in
2014).

Specifically, fruits of field pumpkin are found to be

tropidity of the liver (Sarma et al.,
beneficial in blood cleansing, purification of toxic
substances and good for digestion, besides giving the

required energy to improve human health (Table 4).

Table 3: Antioxidants composition of field pumpkin

Antioxidants

Plants Parts found

Reference

Phenolic content

Tocopherols, sterols, s-carotene, and lutein
flavonoid, antioxidant, and anthocyanin
Pectin, polysaccharides
terpenoid-metabolites

Flavonoids, phytosterols, tannins, glycosides,
phenol, galacto-glycerolipids

riterpenes, asiatic acid and madecassic

Fatty acids and phytosterols

seedsand shell

Seeds

Flower

Fruits

Fruits, Seeds and leaves

Leaves

Fruits, Seeds

Seeds

Saavedra et al., 2015
Hautrive et al., 2019
Ghosh et al., 2021
Hussain et al., 2022
Montesano et al., 2018

Kumar et al., 2012

Rabrenovic et al., 2014

Feng et al., 2007
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Table 4: Medicinal value of Field pumpkin

Plants Parts Medicinal Values Reference
Leaves Healing, hypoglycaemic effects, tumour  Bal, 2003
growth inhibition, and
immunomodulating
Used as laxative and antibilious, useful in  Sarma et al., 2014
skin and nervous affections; treat
tropidity of the liver.
Antimicrobial, antioxidant, Jayaprakasam et al., 2003
antiinflamatory, haepatoprotective,
anticancerous and neuroprotective
Cure leucoderma, inflammation, Bandyopadhyay & Mukherjee, 2006;
Seeds bronchitis and biliousness Bhavithra et al., 2019
used to treat problems associated with Sarma et al., 2014
urinary system, vermifuge, hypertension,
kidney stones, skin infection and
alleviate prostate disesases
Anticancerous and neuroprotective Jayaprakasam et al., 2003
Fruits cure leucoderma, inflammation, Bandyopadhyay & Mukherjee, 2006;

bronchitis and biliousness
cardio protective action,
Used in the curing of fatness, gastric

problems, irritable bladder in children

Bhavithra et al., 2019

2.2.5. Nutri-protective Effects of Field
pumpkin

The different parts of field pumpkin contain
micronutrients and macronutrients that possess

ability to neutralize free radicals or their actions

(Nishimura et al., 2014). Free radicals have been
implicated in the etiology of several major humans
ailments such as joint pain, diarrhoea, inflammation,
appetizer, fever, piles, abdominal pains and burning

sensations. From a study on the extracts derived from
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leaves of field pumpkin displayed the largest spectra

of  activity against Providencia  stuartii,

Pseudomonas  aeruginosa, K.  pneumoniae,

Escherichia coli, Enterobacter aerogenes and
Enterobacter cloacae (Noumedem et al., 2013).
Another study also shows the bioactivity of
methanolic extract of fruit of field pumpkin extract
showed moderate to high activity against strains of
Bacillus cereus, Bacillus subtilis, Escherichia coli,
Enterobacter aerogenes, Enterobacter agglomerans,
Salmonella enteritidis, Salmonella cholerasius,
Staphylococcus aureus, Pseudomonas aeruginosa,
Candida

Enterobacter

albicans, Penicillium  chrysogenum,

faecalis, Klebsiella pneumonia,
Bisphericus, B. thruengenesis and Cryptococcus
2010).

consumption of leaves, stem and fruits of field

meningitis (Dubey et al., Regular
pumpkin can serve the body with different types of
neutraceuticals such as essential vitamins such as
Vitamin C, Vitamin E, cysteine, lycopene and it can
prevent from different forms of illnesses. Some
biotransformed products derived from field pumpkin
are effective against colon, liver, lung, breast and
kidney diseases (Shokrzadeh et al., 2010; Rios et al.,

2012).

2.2.6. Contribution of Field Pumpkin in

Therapeutics

Neutraceutical products from field pumpkin can
provide several pharmacological benefits like anti-

aging, protection against some chronic diseases,

maintaining body homeostasis, cardiovascular
diseases, neurodegenerative diseases, and metabolic
disorders like diabetes, degenerative diseases like
cancer, protein deficiency, ophthalmic
complications, allergic problems and Parkinsonism
(Zhao, 2007).

Diabetes, cardiovascular disease such as cardiac
failure, vesicular blockage, hypertension, stroke,
alzheimer and ophthalmic disorders are common
metabolic disease and are one of the top ten mortality
cause as per World Health Organization. Most of the
cases it is related with the obesity. More than 50 %
of the global populations are suffering from these
diseases due to lifestyle changes. Availability of anti-
diabetic, Cardiovascular, alzheimer and ophthalmic
disorders medicines from diverse adverse effects so
there is huge demand for alternatives for the
management of diseases (Nasri et al., 2014). In
recent years in some scientific reports has shown that
herbal herbal

supplements are in preclinical trial level in the

some medicine and dietary
management of these diseases (Shahbazian, 2013).
Meanwhile, exploitation of different parts of field
pumpkin can contribute and offer various
nutraceuticals that can be of therapeutics and

pharmacological benefits.

3.0. CONCLUSION

The different parts of field pumpkin is considered to
be a rich source of bioactive compounds including

cucurbitacin-derived compounds, essential mineral
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nutrients, phytochemicals and antioxidants, and also
certain types of vitamins and minerals. The
compounds possess specific properties that are
beneficial to human health in several ways. The
cucurbitacin-derived compounds inhibit growth of
tumour cells which are likely to cause diseases such
shown to have

as cancer, leukemia, and

immunomodulary effects on peripheral human
lymphocytes. The leaves, fruits and seeds of field
pumpkin pulp contained high levels of mineral
nutrient ts that can serve in the treatment of digestive
disorders, intestinal disorders, constipation and
among can acts as antiypertensive, antidyslipidemic,
antioxidative and anticarcinogenic. The positive
health effects of field pumpkin have been attributed
to the relatively high antioxidant concentration in the
leaves, fruits and seeds which help to prevent wide
range of diseases.

With the presence of these bioactive compounds in
different parts of Field pumpkin, it is therefore
considered to be of medicinal value and can be
exploited for treating numerous diseases, use as
nutri-protective Effects against certain pathogens,
and can offer various nutraceuticals that can be of

therapeutics and pharmacological benefits.

REFERENCES

Adedayo, O. R., Farombi, A.G. & Oyekanmi, A. M.
(2013). Proximate, mineral and antinutrient
evaluation of  pumpkin (Cucurbita pepo).

J Applied Chem., 4: 25-28.

Adewusi, S.R.A., Udio J. & Osuntogun, B.A.
(19950. Studies on the Carbohydrate
Content of Bread Fruit (Artocarpus
communis  Forst)
Nigeria. Starch-Starke, 47(8): 289-294.

Agudo, A. (2005). Measuring intake of fruits and
vegetables. Background paper for the Joint
FAO/WHO Workshop of fruit and
vegetables for health, 1-3 September 2004,
Kobe, Japan. WHO, Geneva.

Ajao, A. A. N., Mukaila, Y. O., & Sabiu, S. (2022).

Wandering through southwestern Nigeria:

from south-western

Aninventory of Yoruba useful
angiosperm plants. Heliyon.

Al-Anoos, .M., El-dengawi, R. & Hasanin, H.A.
(2015). Studies on Chemical Composition of
Some Egyptian and  Chinese  pumpkin
(Cucurbita maxima) Seed Varieties. Journal
of Plant Science and Research, 2(2): 137.

Attard, E., Cuschieri, A., Scicluna-Spiteri, A. &
Brincat, M. P. (2004). The effects of
cucurbitacin E ontwo  lymphocyte
models. Pharm Biol., 42: 170-175.

Attard, E., Brincat, M.P. & Cuschieri, A. (2005).
Immunomodulary activity of cucurbitacin E
isolated from  Ecbal-lium elaterium.
Fitoterapia, 76: 439-441.

Ayanwale, A. B., & Abiola, M. O. (2008). Efficiency
of fluted pumpkin production under tropical

conditions. Int. j. of veg. sci., 13(3): 35-

Science and Development

Volume 8, No. 2, July 2024
ISSN: 2821-9007 (Online)



Olowolaju et al., 2024 « A Review on the Biologically Active Substances and Nutritional Value of Field... 12

49,

Bal JS. 2003. Genetic resources of under-utilized
fruits in Punjab subtropics. Acta Hort.
623:325-331.

Bardaa, S., Ben Halima, N., Aloui, F., Ben Mansour,
R., Jabeur, H., Bouaziz, M. & Sahnoun, Z.
2016. Oil from pumpkin (Cucurbita pepo L.)
seeds: Evaluation of its functional properties
on wound healing in rats. Lipids Health Dis.,
15:1-12

Bartalis, J. & Halaweish, F.T. (2005). Relationship
between cucurbitacins reveresed-phase high-
performance liquid chromatography
hydrophobici-ty index and basal cytotoxicity
on HepG2 cells. J. Chromatography B., 818:
159-166.

Bhavithra, P., Balakumbahan, R., Paramaguru, P. &

(2019).

underutilized leafy vegetables for growth

Venkatesan, K. Evaluation of

and yield. Journ. of Pharm. Phytochem.,

8(3):214-217.

S. & Mukherjee, A. (2006).

Traditional medicine used by the ethnic

of Koch Bihar District
(W.Bengal - India). J Trop. Med. Plants.,
7(2):303-312.

Boisset, C. (1997). Pumpkins & Squashes. The

Bandyopadhyay,

communities

Reader’s Association, Inc.,
Pleasantville, New York/Montreal, USA.

Brown, C. H., Luedeling, E., Wichmann, S. & Epps,
P. (2012). The

domesticated squash (Cucurbita spp.). In

Digest

paleobiolinguistics  of

Explorations in ethnobiology: the legacy of
amadeo Rea (eds M Quinland, D Lepofsky).
Society of Ethnobiology,
North Texas, USA. pp. 132-161
Chevallier, A. (1996).
Medicinal Plants. Dorling Kindersley Ltd,

University of

The Encyclopedia of

London.
Conway, G. 2019. The doubly green revolution:
food for all in the twenty-first century.
Cornell University Press, London.
Deb, P., Prasad, B.V.G., Munsi, P. & Chakravorty, S.
(2018).

diversity, nutritional security and medicinal

Underutilized leafy vegetables:

benefit in context of eastern India. In

Joginder Singh, Rashmi Nigam and Wajid

Hasan (eds). Advances in biodiversity
conservation for sustainable development,
95-104.

Decker-Walters, D. S., Staub, J. E., Chung, S.,
Nakata, E. & Quemada, H. D. (2002).
Diversity in Free-Living Populations of
Cucurbita pepo (Cucurbitaceae) as assessed
by Random Amplified Polymorphic DNA.
Systematic Botany, 27 (1): 19-28

Dhiman, K., Gupta, A., Sharma, D. K, Gill, N. S. &
Goyal, A. (2012). A
medicinally important plants of the family
Cucurbitaceae. Asian J. Clin. Nutr., 4:16-26.

Dubey, A., Mishra, N. & Singh, N. (2010).
Antimicrobial activity of some selected
vegetables. IJABTP., 1: 995-999.

review on the

Science and Development

Volume 8, No. 2, July 2024
ISSN: 2821-9007 (Online)


https://en.wikipedia.org/wiki/Systematic_Botany

Olowolaju et al., 2024 « A Review on the Biologically Active Substances and Nutritional Value of Field... 13

Edington, J., & Edington, J. (2017). Food Supplies
and Nutrition. Indigenous Environmental
Knowledge: Reappraisal, 47-68.

El Khatib, S. & Muhieddine, M. (2020). Nutritional
Profile and Medicinal Properties of Pumpkin
Fruit Pulp. In The Health Benefits of Foods-

Knowledge and Further

Development; Salant, a, M.M.E.-L.C., Ed.;

IntechOpen: Rijeka, Croatia. Pp. 3.

Current

In The Health Benefits of Foods-Current Knowledge

and Further Development; Salant, a,
M.M.E.-L.C., Ed;

Rijeka, Croatia. Pp. 3.

IntechOpen:

Food and Agriculture Organization of the United
Nations (FAO). (2019). Crops. Pumpkins,
squash and gourds. (WWW document).
See http://www.fao.org/faostat/es/#data/QC
(accessed 14 May 2019).

Fleisher, L. A., Roizen, M. F. & Roizen, J. D. (2018).
Essence of anesthesia practice. Fourth
Edition ed. Philadelphia Pennsylvania
USA Elsevier and Saunders, USA. 530-531.

Feng, X.S., Wang, D. C,, Cai, H., Deng, X. M. &
Liu, Y. R. 2007. Determination of the
cucurbitacins from Cucubita pepo cv
dayangua by HPLC. Zhong Yao Cai, 30:
418-420.

Glew, R. H., Glew, R. S., Chuang, L. T., Huang, Y.
S., Millson, M. & et al. (2006). Amino acid,
mineral and

fatty acid content of

pumpkin seeds (Cucurbita spp) and Cyperus

esculentlls nuts in the Republic of Niger.
Plant Foods Hum. Nut., 61: 51-56.

Gill, N. & Bali, M. (2011). Isolation of Anti Ulcer
Cucurbitane Type Triterpenoid from the
Seeds of Cucurbita pepo. Res. J.
Phytochem., 5: 70-79

Goldman, A. (2004). The Compleat Squash: a
Passionate Grower’s Guide to Pumpkins,
Squashes and Gourds.  Artisan, New York.

Gong, L. & et al. (2012). Genetic relationships and
evolution in Cucurbita pepo (pumpkin,
squash, gourd) as revealed by simple
sequence repeat polymorphisms. Theoretical
Appl. Genet., 124: 875-891.

Gossell-Williams, M., Davis, A. & O'Connor, N.
(2006). Inhibition of testosteroneinduced
hyperplasia of the prostate of sprague-
dawley rats by pumpkin seed oil. J. Med.
Food., 9: 284-286.

Guthrie, H. A. (1989). Interpretation of data on
dietary intake. Nutr. Rev., 47(2): 33-38.

Ghosh, P. & Rana, S. S. (2021). Physicochemical,
nutritional, bioactive compounds and fatty

flower

acid profiling of Pumpkin

(Cucurbita maxima), as a potential
functional food. SN Applied Sciences, 3(2):
1-14.

Hautrive, T. P., Piccolo, J., Rodrigues, A. S.,
Campagnol, P. C. B. & Kubota, E. H. (2019).
Effect of fat  replacement by chitosan and

golden flaxseed flour (wholemeal and

Science and Development

Volume 8, No. 2, July 2024
ISSN: 2821-9007 (Online)



Olowolaju et al., 2024 « A Review on the Biologically Active Substances and Nutritional Value of Field... 14

defatted) on the quality of hamburgers. LWT-
Food Science and Technology, 102:

healthpromoting properties. Current

Opinion in Food Science, 22: 81-87.

403—-410. Jayaprakasam, B., Seeram, N. P. & Nair, M. G. 2003.
Hu, F.B. (2003). Plant-based foods and prevention of Anticancer and anti-inflammatory activities

cardiovascular  disease: an  Overview. of cucurbitacins  from  Cucurbita

American Journal of Clinical andreana. Cancer Lett., 189: 11-16.

Nutrition, 78; 544S-51S.

Hussain, A., Kausar, T., Sehar, S., Sarwar, A.,

Kates, H. R., Soltis, P. S., Soltis, D. E. 2017

Evolutionary and domestication history of

Ashraf, A. H., Jamil, M. A., Noreen, S.,
Rafique, A., Iftikhar, K., Quddoos, M.
Y., Aslam, J. & Majeed, M. A. A. 2022.
Comprehensive  review of functional
ingredients, especially bioactive compounds
present in pumpkin peel, flesh and seeds, and
their health benefits. Food Chemistry
Advances, 1: 100067.

Immaculate, N., Eunice, A.O. & Grace, K. R. 2020.

Maher,

Nutritional Physico-Chemical Composition
Pulp for Value Addition:
Case of Selected Cultivars Grown in
Uganda. Afr. J. Food Sci., 14: 233-243.

M. H., Mortada Mohammed, E., Afaf, A.
Abdel-Hady, H., Abdel, H. & Eman A. M.
2017. Nutritional

Composition and Antioxidant Activity

of Pumpkin

Potential, Mineral

Squash (Cucurbita Pepo L.) Fruits Grown in
Egypt. Eur. Journ. of Biom. and Pharm. Sci.,
4(3): 05-12

Montesano, D., Rocchetti, G., Putnik, P. & Lucini, L.

2018. Bioactive profile of pumpkin: An

Cucurbita (pumpkin  and squash) species
inferred from 44 nuclear loci. Mol.

Phylogenet. Evol., 111: 98-109

Kainat, S., Arshad, M. S., Khalid, W., Zubair Khalid,

M., Koraqi, H., Afzal, M. F., Noreen, S.,
Aziz, Z. & Al- Farga, A. 2022. Sustainable
novel extraction of bioactive compounds
from fruits and vegetables waste for
functional foods: a review. International
Journal of Food Properties, 25 (1):
2457-2476.

Kwiri, R., Winini, C., Musengi, A., Mudyiwa, M.,

Nyambi, C., Muredzi, P., Malunga, A.
Proximate composition of pumpkin
gourd (Cucurbita pepo) seeds from
Zimbabwe. Int. J. Nutr. Food Sci. 3(4): 279-

283.

Li, W., Koike, K., Tatsuzaki, M., Koide, A. &

Nikaido, T. (2005). Cucurbitosides F-M,
acylated phenolic glycosides from the
seeds of Cucurbita pepo. J Nat Prod. 68:

1754-1757.

overview on  terpenoids and their Martinez-Valdivieso, D., Font, R., Gémez, P.,

Science and Development

Volume 8, No. 2, July 2024
ISSN: 2821-9007 (Online)



Olowolaju et al., 2024 « A Review on the Biologically Active Substances and Nutritional Value of Field... 16

Blanco-Diaz, T., Rio-Celestino, D. (2014).
Determining the mineral composition in
cucurbita pepo fruits using near infrared
reflectance spectroscopy. J. Sci. Food Agr.,
94(15): 3171-3180.

McGinley, M. (2011). Cucurbita pepo. The

encyclopedia of earth. Edible medicinal

and non-medicinal plants.  Fruits.
Springer Netherlands.
L.L., Speight, P., McElhiney, S,

Barrow, C.J., Gillum, A.M., Cooper. R.
& Killar, L.M. (1994). Cu-curbitacins,
cell adhesion inhibitors from Conobea
scoparioides. J. Nat. Prod., 57: 1498-
1502.

Nasri, H. Baradaran, A., Shirzad, H. & Rafieian-

Kopaei, M. (2014).

nutraceuticals as

New concepts in
alternative for
pharmaceuticals. Int. J. Prev. med., 5: 1487-
99.

Noumedem, J. A. K., Mihasan, M., Lacmata, S. T.,

Stefan, M. Kuiate, J. R. & et al. (2013).
Antibacterial activities of the methanol
extracts of ten Cameroonian vegetables
against Gram-negative multidrug-resistant
bacteria. BMC Complement Altern. Med.,

13: 26-29.

Nee, M. (1990). The Domestication of Cucurbita

New York Botanical
Yor, USA. 44: 56—

(Cucurbitaceae).
Gardens Press, New
68

Nishimura, M., Ohkawara, T., Sato, H., Takeda, H.

& Nishihira, J. (2014). Pumpkin Seed Oil
Extracted From Cucurbita maxima
Improves Urinary Disorder in Human
Overactive Bladder. J Tradit Complement

Med., 4: 72-74.

Oloyede, F. M. (2012). Growth, yield and antioxidant

profile of pumpkin (Cucurbita pepo L.) leafy
affected by NPK
compound fertilizer. Journ. of Soil Sci. and
Plant Nutr., 12 (3): 379-387.

vegetable as

Oluyemi, E. A., Akilua, A.A., Adenuya, A A. &

Adebayo, M.B. (2006). Mineral contents of
some commonly consumed Nigerian

foods. Sci. Foc., 11(1):153-157.

Otemuyiwa, I. O., Akinbola, B. W., Akinyemi, I.

0., Bamiro, C. O., & Akingbade, A. A.
2021. Nutritional

antioxidant activity of some reintroduced

values and

underutilized vegetables in Nigeria. The
Journal of Appl. Sci., 20(2), 52-64.

Paris, H. S., Yonash, N., Portnay, V., Mozes-Daube,

Paris,

N., Tzuri, G. & Katzir, N. (2003).
Assessment of Genetic Relationships  in
Cucurbita pepo (Cucurbitaceae) Using DNA
Markers. Theor. Appl. Genet., 106 (6): 971-
978.

H. S. (1986). A Proposed Subspecific
Classification  for pepo.
Phytologia. Bronx Park. 61 (3): 133-138.

Cucurbita

Science and Development

Volume 8, No. 2, July 2024
ISSN: 2821-9007 (Online)



Olowolaju et al., 2024 « A Review on the Biologically Active Substances and Nutritional Value of Field... 16

Paris, H. S., Portnoy, V., Mozes-Daube, N., Yonash,
N., Tzuri, G., Katzir, N. (2004). AFLP,
ISSR, and SSR polymorphisms are in
accordance with botanical and cultivated
plant taxonomies of the highly polymorphic
Cucurbita pepo. Acta Horticult., 634: 167—
173.

Park, C.S., Lim, H., Han, K.J., Baek, S. H. & Sohn,
H.O., et al. (2004) Inhibition of nitric oxide
generation by  23,24-dihydrocucurbitacin
D in mouse peritoneal macrophages. J
Pharmacol Exp Ther., 309: 705-710.

Petrovska, B. B. (2012). Historical review of
medicinal plants' usage. Pharmacogn Rev.
11: 1-5.

Kates, H. R., Soltis, P. S. & Soltis, D. E. (2017).
Evolutionary and domestication history of
Cucurbita (
species inferred from 44 nuclear loci. Mol.
Phylogenet. Evol., 111: 98-109

Perez, R. M. (2016).
(Pumpkin) its

pumpkin  and  squash)

Review of Cucurbita pepo

Phytochemistry  and
Pharmacology. Med. chem., 6: 012-021.

Quanhong, L., Caili, F., Yukui, R., Guanghui, H. &
Tongyi, C. (2005). Effects of protein bound
polysaccharide isolated from pumpkin on
insulin in diabetic rats. Plant Foods Hum
Nutr., 60: 13-16

Rios, J. L., Andujar, 1., Escandell, J. M., Giner, R. M.
& Recio, M. C. (2012). Cucurbitacins as

inducers of cell death and a rich source of

potential anticancer Curr
Pharm Des. 18: 1663-1676.

Rabrenovic, C. C., Dimic, E. B., Novakovic, M. M.,
Tesevic, V. V. & Basic, Z. N. (2014). The

most important bioactive components of

compounds.

cold pressed oil from different pumpkin

(Cucurbita pepo L.) seeds. Food Sci.
Technol., 55: 521-527.

Rohini, N., Shanmugasundaram, T. & Pandiarana, N.
(2017). Review on Underutilized Vegetables
for Human Health.
Biosciences, 10(27): 5593-5603.

Sabudak, T. 2007. Fatty acid composition of seed and

Trends in

leaf oils of pumpkin. Walnut almond, maize,

sunflower and melon. Chem Nat
Compounds., 43: 465-467.

Sedigheh, A., Jamal, M. S., Mahbubeh, S., Sornayeh,
K. & Mahmoud, R, et al. (2011).
Hypoglycaemic and hypolipidemic
effects of pumpkin (Cucurbita pepo L.) on
alloxan-induced diabetic rats. Afr J Pharm
Pharmacol., 5: 2620-2626.

Sarma, U., Borah, Vedant, V., Saikia, K. K. Enhydra,
F. (2014). A Review on Its Pharmacological
Importance as A Medicinal Plant and

Prevalence and Use In North—East India. Int.

Journ Pharm. and Pharm. Sci.,

6(2):48-50.

Saavedra, M. J., Aires, A., Dias, C., Almeida, J. A.,

Science and Development

Volume 8, No. 2, July 2024
ISSN: 2821-9007 (Online)



Olowolaju et al., 2024 « A Review on the Biologically Active Substances and Nutritional Value of Field... 17

De Vasconcelos, M. C. B. M., Santos, P. &
Rosa, E. A. (2015).
potential of squash pumpkin byproducts

Evaluation of the

(seeds and shell) as sources of antioxidant
and bioactive compounds. Journal of Food
Science and Technology, 52 (2): 1008—1015.

Shahbazian, H. (2013). World diabetes day. J Renal
Inj Prev, 2: 123-124.

Shokrzadeh, M., Azadbakht, M., Ahangar, N.,
Hashemi, A. & Saeedi, S. S. (2010).
Cytotoxicity of hydro- alcoholic  extracts
of Cucurbitapepo and Solanum nigrum on
HepG2 and CT26 cancer cell
Pharmacogn Mag., 6: 176-179.

Stevenson, D. G., Eller, F. J., Wang, L., Jane, J. L. &
Wang, T, et al. (2007). Oil and tocopherol
content and

lines.

composition of pumpkin
seed oil in 12 cultivars. J. Agric. Food.
Chem. 55: 4005-4013.

Smith, B. D. (1992). Rivers of Change: Essays on
Early Agriculture in Eastern North America.
Tuscaloosa,  AL: University of Alabama
Press. pp. 71-73.

Smith, B. D. (1997). The initial domestication of
Cucurbita pepo in the Americas 10,000 years
ago. Sci. 276:  932-934.2.

Sabudak T. 2007. Fatty acid composition of seed and
leaf oils of pumpkin. Walnut almond, maize,

Chem Nat

sunflower and melon.

Compounds, 43: 465-467.

Tanaka, R., Kikuchi, T., Nakasuji, S., Ue, Y. &
Shuto, D., et al. (2013). A novel 3a-p-
Nitrobenzoylmultiflora- 7:9(11)-diene-29-
benzoate and two new triterpenoids from the
seeds of zucchini (Cucurbita pepo L).
Molecules, 18; 7448-7459.

Usha, R., Lakshmi, M. & Ranjani, M. (2010).
Nutritional, sensory and physical analysis of
pumpkin flour incorporated into weaning
mix. Malaysian Journal of Nutrition, 16(3),
379-387

Wang, X. L., Liu, J., Chen, Z. H. B., Gao, F., Liu, J.
X. & Wang, X. L. (2001). Preliminary study
on pharmacologically effect of Curcurbita
pepo cv Dayanggua. J. Trad. Chin. Vet. Med.
20: 6-9.

Wang, D. C., Pan, H. Y., Deng, X. M., Xiang, H. &
Gao, H.Y, et al. 2007. Cucurbitane and
hexanorcucurbitane glycosides from the
fruits of Cucurbita pepo cv dayangua. J.
Asian Nat. Prod. Res., 9: 525-529.

Wang, D. C., Xiang, H., Li, D., Gao, H. Y. & Cai H,
et al. 2008. Purine- containing cucurbitane
triterpenoids
dayangua. Phytochernistry. 69: 1434-1438.

Xie, J., Que, W., Liu, H,, Liu, M., Yang, A. &
Chen, M. (2012). Anti-proliferative effects

human hepatoma

from Cucurbita pepo cv

of cucurmosin on
HepG2 cells. Molecular Medicine Reports,
5:196-201

Science and Development

Volume 8, No. 2, July 2024
ISSN: 2821-9007 (Online)



Olowolaju et al., 2024 « A Review on the Biologically Active Substances and Nutritional Value of Field... 18

Zhang, B., Huang, H., Xie, J., Xu, C., Chen, M., Improvement of Human Health: A
Wang, C., Yang, A. & Yin, Q. (2012). Perspective on  Plant  Biotechnology
Cucurmosin induces  apoptosis of BxPC- Application. Recent Pat Biotechnol., 1: 75-
3 human pancreatic cancer cells via 97.

inactivation of the EGFR signaling pathway.
Oncology Reports, 27: 891-897.

Zhao, J. (2007). Nutraceuticals, Nutritional Therapy,
Phytonutrients, and Phytotherapy for

— —
Science and Development

Volume 8, No. 2, July 2024

ISSN: 2821-9007 (Online)






