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ABSTRACT : Plants have always been a vital source of medicines and other essential products
that have been a part of human life ever since time immemorial. Pharmacognosy and its associated
aspects have been going through constant evolution and investigation with every generation
revealing different and new pharmaceutical properties of plants and their products. The
horticulture sector of India has witnessed a great demand of exotic fruits and vegetables in the
last decade. These are either imported or artificially introduced in an exotic and non-indigenous
habitat. A large number of these exotic plants which are consumed as fruits and vegetables
possess a variety of bioactive phytochemical compounds. These bioactive compounds impart
them some really important medicinal and pharmacological properties such as anti-inflammatory,
immunomodulatory, hepatoprotective, anticarcinogenic, antiulcerogenic, analgesics etc. This
review article is an attempt to briefly address such exotic fruits and vegetables, the bioactive
compounds associated with them and their medicinal properties useful to mankind.
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Plants have always been an integral part of
pharmaceutical studies. Several plant based drugs
and medicines are recommended for treatment

of various diseases and disorders. According to an
estimation by the World Health Organisation (WHO),
80 per cent of both rural and urban population across
the globe makes huge health benefits from the usage of
natural plant parts or plant based products (Chauhan and
Singh, 2019). Natural plant products are usually reported
to be safer than their synthetic counterparts. Even in the
ancient times of Sushruta, plant based herbal remedies
were practiced and it’s the search of a better healthkind
that humans over generations and through civilizations
have tried to discover and use various plant products for
their betterment (Ahmad and Ahamad, 2020). Plants are

excellent sources of crude drugs which are claimed to
have pharmaceutical properties (Porwal et al., 2020).
Although the basis and roots of this field of ethnomedicine
dates back to time immemorial, there is a considerable
spurt in the research on herbal products and their potential
applications in modern medicine (Leisegang, 2021). Not
only plants famous for their medicinal properties are useful
but there are several edible plant parts in our daily diet
such as fruits and vegetables which carry a range of
bioactive compounds that have medicinal properties.

The term exotic food products can be implied to
those which are purchased or imported from other
regions. The production area is usually not the same as
that of the consumption region (Iyiade, 2013). In simple
words, these are artificially introduced in a foreign habitat.
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The last decade has witnessed a spurt in the demand of
exotic food products ranging from non traditional oils and
various types of gourmet cheese to a variety of fruits
and vegetables (Vinayak, 2020). The market production
and associated economics for the same has grown by a
leap of 15-20 per cent per annum and is still growing
(Rao and Mrunalini Sasanka, 2015). As compared to
farming of traditional vegetables and fruits, cultivation
of exotic counterparts is economically a better option
from the business point of view (Rao and Mrunalini
Sasanka, 2015). Most of these fruits and vegetables are
especially used in the recipes of salads and continental
cuisine along with other exotic products.

Some of the most commonly consumed exotic fruits
in India are Pomelo (Citrus maxima (Burm.) Merr.),
Passion fruit (Passiflora edulis Sims.), Fingered citron
(Citrus medica var. sarcodactylis swingle), Dragon
fruit (Hylocereus undatus (Haw.) Britton and rose),
Wood apple (Limonia acidissima Groff). Among the
vegetables are broccoli (Brassica oleracea var. italica),
bell peppers (Capsicum annum), sweet basil (Ocimum
basilicum L.), lemon grass [Cymbopogon citratus
(DC.) Stapf], chinese cabbage [Brassica rapa var.
chinensis (L.) Kitam], parsley (Petroselinum crispum),
thyme (Thymus vulgaris L.), Oyster mushroom
(Pleurotus spp.), red or purple cabbage (Brassica
oleracea var. Capitata f. rubra) etc.

With recent developments in nutrition sciences,
people across India have been switching to usage of these
fruits and vegetables for medicinal purposes and health
benefits. The consumption has risen in popularity as a
result of the correlation between fruits and the treatment
of some severe diseases (Garcia and Chane, 2017).
Certain fruits like Avocado, Mangosteen and Acai are
reported to have well established anti inflammatory and
antioxidant properties (Joshi et al., 2018).

Numerous exotic fruits are attracting a large
population of India these days due to their high nutritious
value and potential to treat a wide range of health issues
(Madhuri, 2006). Like dragon fruit which is abundant in
vitamin C, lycopene, calcium, iron, potassium and other
nutrients, is associated with improvement of kidney
function, lower cholesterol, regulate sugar levels and
avoid colon cancer (Suryono, 2006).  Pomelo peel extract
significantly reduces blood glucose levels by 70.17 per
cent. The extract increased HDL cholesterol by 4.43
per cent while reducing total cholesterol levels by 30.86
per cent (Ani and Ochu, 2020). As per a research

conducted by Xirui et al., 2020, Cycloartane triterpenoids
obtained from passion fruit could be used to treat
Alzheimer’s disease and Parkinson’s disease.

Several exotic vegetables show the presence of
bioactive compounds which have pharmacognosy
potential. Alkaloids obtained from vegetables such as
chinese cabbage and broccoli can impart health benefits
such as chemoprotective properties (Delgado et al.,
2017). Extracts obtained from sweet basil are reported
to contain hepatoprotective compounds, depressants of
the central nervous system, immunity boosters and
anticancer compounds (Ch et al., 2015). According to a
study done by Okan et al. (2020) oils obtained from seeds
of Parsley have a strong antioxidant and antifungal
activities. Oyster mushrooms yield a type of -glucan
called pleuran which has some antiviral properties and
can also be used to treat prostate and breast cancer
(Golak et al., 2018). Decoction from lemon grass is
reported to be antidiarrheal whereas its essential oils are
effective in inhibiting the growth of Plasmodium berghei
(Shah et al., 2011). Similarly there are many other health
benefits as well as pharmaceutical properties of several
other exotic fruits and vegetables as well.

This review article is an attempt to briefly describe
some of the most commonly sold and consumed exotic
fruits and vegetables in India with respect to their short
taxonomic description, bioactive compounds,
pharmacognosy potential and medicinal values.

Asparagus spp.
Botanical description :

Commonly referred to as sparrow grass, Asparagus
is a perennial flowering plant which belongs to family
Asparagaceae and was formerly a part of Liliaceae
(Mfengwana and Mashele, 2021). The plant grows with
a stout cylindrical stem possessing needle-like leaves and
has bell shaped flowers (Gruben and Denton, 2004). The
genus is reported to encompass around 300 species
distributed primarily through Asian and European
subcontinent (Joshi et al., 2010).

There are several notable species under this genus
such as Asparagus officinalis L., Asparagus africanus
Lam., Asparagus laricinus Burch., Asparagus racemosus
Willd., etc. which are reported to have some pharmaceutical
properties (Mfengwana and Mashele, 2021).

Pharmacognosy and medicinal properties:
Pise et al. (2015) indicated that the most important
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bioactive compounds reported in Asparagus racemosus
Willd. are Shatavarins which are basically saponins with
steroidal nature. They tried to assess the bioactivity of
shatavarins using the lymphocytes from human blood and
reported strong immunomodulatory effects which can
be exploited for therapeutic purposes (Pise et al., 2015).
Racemosol and racemofuran extracted from roots of
Asparagus racemosus Willd. were found to be
anticarcinogenic in nature (Agarwal et al., 2004).
Extracts obtained from leaves and roots of Asparagus
laricinus Burch. were shown to have anti-inflammatory
effects owing to the presence of saponins (Just et al.,
1998). Linoleic acid is the most commonly found
bioactive compound in Asparagus officinalis L. (Jang
et al., 2004). The effect of this compound present in the
extracts of stems of Asparagus were reported to have
inhibitory effects on cyclooxygenases and thus can impart
anti-inflammatory properties.

The most important and commonly found bioactive
compounds in the majority of the species of Asparagus
are saponins which are indicated to be active in fighting
against cancer. Saponins also have antimicrobial, anti-
inflammatory and antidiarrheal properties as well (Joshi
et al., 2010). The Table 1. Given below summarises the
various bioactive compounds and their pharmaceutical
properties extracted from various parts of different
species of Asparagus.

Cymbopogon citratus Staph.
Botanical description:

Cymbopogon citratus Staph. is an aromatic grass
belonging to the family poaceae. It is commonly referred
to as lemon grass is a tall sedge which is perennial. The
leaves are ligulate, linear and tapering towards the upper
parts and is widely cultivated artificially in the Indian
subcontinent (Srivastava et al., 2013). The name
Cymbogon is reflective of its flower spike arrangement
which owes its roots to the Greek words kymbe and
pogon which imply boat and beard. The plant is widely
used in continental dishes for its sourness imparting
flavour as well as aroma.

Pharmacognosy and medicinal properties:
Cymbopogon citratus is well documented for the

aspects of pharmacognosy and is even traditionally used
for its oils extracted from aerial parts which are used to
treat indigestion and fever (Jeong et al., 2009). C.
citratus is ranked as the top species from the genus
Cymbopogon for its ethnomedicinal uses more
prevelantely in the western Europe and parts of Eurasia.

Being an aromatic plant as well, C. citratus is mainly
characterized for its essential oils. The most important
phyto component in the essential oil obtained from
lemongrass is Citral (Ming et al., 1996). Citral is a racemic
mixture of geranial and neral in the trans and cis isomeric
forms, respectively (Sarer et al., 1983). It has been
reported that this component in the essential oil is really
effective against amoebiasis as it inhibits the growth of
Entamoeba histolytica. Citral, the essential oil,  has also
been shown to have antifungal properties and can inhibit
certain human pathogenic fungi such as Candida
albicans and Aspergillus niger and thereby can be used
to treat fungal diseases such as candidiasis and
aspergillosis (Boukhatem et al., 2014). Citral has also
been shown to possess some anti inflammatory properties
as studied by Boukhatem et al., 2014.

Extracts from stalks of C. citratus have been shown
to cure diarrhea (Tangpu et al., 2006) :

In a study on hepatocellular lesions induced by
diethylnitrosamine (DEN) in rats it was found that the
activity of DEN was inhibited by extracts from C.
citratus thus citing its chemoprotective properties
(Puatanachokchai et al., 2002).

Extracts from the leaves of lemongrass are also
helpful in a dose dependent manner to reduce the
cholesterol levels (Agbafor and Akubugwo, 2007).
Extracts obtained using ethanolic concentrations are also
reported to have anti mutagenic properties which was
able to reduce or inhibit metastasis in the lungs of a rat
model system of study (Puatanachokchai, 1994).

Essential oil from lemongrass is also a sedative and
capable of inducing as well as extending sleep time as

Table 1 : Summarized research on pharmacognosy potential of bioactive compounds found in various parts of different Asparagus species 
Name of the plant Plant part used Bioactive phtochemical Medicinal properties References 

Asparagus racemosus Willd. Stem Shatavarins Immunomodulatory effects. Pise et al., 2015 

Asparagus racemosus Willd. Roots Racemofuran and racemosol Hepatoprotective properties Agarwal et al., 2004 

Asparagus laricinus Burch. Leaves and roots Saponins Anti-inflammatory Just et al., 1998 

Asparagus officinalis L. Stems Linoleic acid Anti-inflammatory Jang et al., 2004 
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reported by a study conducted on neural behaviour in
mice using Cymbopogon citratus (Blanco et al., 2007).

Ocimum basilicum L.
Botanical description :

Ocimum basilicum L. is commonly referred to as
sweet basil and belongs to the family Lamiaceae. It’s a
widely used exotic vegetable in preparation of continental
dishes such as pesto sauce. Among the various other
species under the genus Ocimum, sweet basil is one of
the most widely cultivated condiments native to central
and south african as well american regions (Barbalho et
al., 2012).  In India Ocimum sanctum or holy basil is
more common. Ocimum basilicium is a medicinal as well
as an aromatic plant with herbaceous habitat and a height
of approximately 0.9 meters. The leaves are simple and
opposite with a glabrous texture and a small petiole
(Jayaweera, 1981). The leaves have certain oil glands
which give off volatile essential oils. Flowers are usually
small, bracteate and hermaphrodite (Kirtikar and Basu,
2003).

Pharmacognosy and medicinal properties :
Sweet  basil is prominently known for its essential

oils which confer it both medicinal and aromatic
properties. Phytocharacterization of the essential oils
obtained from the leaves of sweet basil reported two
major compounds namely, chavicol (approximately 68%)
and linalool (approximately 26%) (Padalia and Verma,
2011). Certain other products such as tannins, saponins,
cardiac glycosides and flavonoids were also reported in
the extracts from O. basilicum.

Methanolic extracts of the essential oils from basil
can inhibit certain human pathogenic bacteria such as
Vibrio cholerae. The analgesic properties of this extract
was another finding reported in Swiss Mice which was
nearly the same as the potential of the medicine, aspirin

(Choudhary et al., 2010). Further, this methanolic extract
inhibits important proinflammatory cytokines and the
associated receptors and therefore, possess anti-
inflammatory properties as well (Chinnasamy et al.,
2006). Venâncio et al. (2011), suggested that the essential
oil from sweet basil can potentially inhibit mediators such
as prostaglandins which are associated with pain and
hence, reflects certain antinociceptive effects. Ocimum
basilicum L. is also shown to have inhibitory effects on
-amylase and -glucosidase (El-Beshbishy and
Bahashwan, 2012).

 Certain other compounds isolated from Ocimum
basilicum L. such as ursolic, 3-epi-maslinic, alphitolic,
oleanolic, euscaphic and betulinic acids are beneficial to
liver and are reported to be hepatoprotective in nature
(Marzouk, 2009). Powders obtained from aerial parts of
sweet basil were reported to show a decrease in the
aspirin induced ulceration in mice and thus, is a reflection
of its anti-ulcerogenic activity (Akhtar and Munir, 1989).

On the frog heart, an alcoholic extract of basil aerial
parts had significant negative chronotropic and positive
inotropic effects. The cardiotonic effect is caused by a
significant decrease in membrane Mg+2ATPase and an
increase in Ca+2 and Na+/K+ ATPase. The aqueous
extract had ionotropic and chronotropic effects that were
both positive. The aqueous and alcoholic extracts,
respectively, developed cardiotonic and ßadrenergic
symptoms (Murlidharan and Dhananjayan, 2004). Sweet
basil is thus, potentially a huge pharmaceutical plant with
a varied range of medicinal properties. The Table 2 given
below summarizes some of these medicinal properties
of various parts of Ocimum basilicium L.

Petroselinum crispum:
Botanical description :

Petroselinum crispum (Mill.) Fuss, an Apiaceae
member and known as Parsley, originated at Western

Table 2: Summarized pharmaceutical properties and bioactive compounds of O. basilicum L. 
Type of extract and plant part used Bioactive compounds identified Medicinal properties References 

Methanolic extracts from leaves Chavicol Antimicrobial and antioxidant Mohamad et al., 2011 

Ethanolic extracts from stem Tannins Anticarcinogenic and 

antiulcerogenic 

Okwu and Emenike, 2006;  

Ruch et al., 1989 

Powder from aerial parts. Saponins and Eugenol Cardioprotective properties  Akhtar and Munir, 1989 

Extracts from leaves Ursolic acid 3-epi-maslinic acid, 

alphitolic acid,oleanolic acid. 

Hepatoprotective properties Marzouk, 2009 

Methanolic extracts from leaves Linalool Antioxidant Karimian et al., 2011 
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Mediterranean region. P. crispum is an aromatic, erect
annual herb with umbel inflorescence, pinnately
compound leaves, bisexual flowers and bears shizocarp.
Even though many cultivated varieties are reported for
the plant, P. crispum var. neapolitanum, P. crispum var.
crispum, P. crispum var. tuberosum are the three main
varieties of P. crispum (Agyare et al., 2017).

Pharmacognosy and medicinal properties:
Okan et al. (2020) studied the chemical composition

of the essential oil obtained from parsley seeds. Essential
oil was extracted from the leaves and roots as well
(Bruneton, 1999). It was reported that the oil consisted
of -pinene, -pinene, apiole, myrtenal, safrole, myristicin,
2.3.4.5- tetramethoxy-1-allylbenzene (Stankoviæ et al.,
2005) and terpinolene (Orav et al., 2003). Enhanced
antioxidant and antifungal activity was shown by the oil
of parsley seeds due to the presence of these compounds.
Most importantly, nephrotoxic and hepatotoxic activity
was reported in apiole (Okan et al., 2020). Other major
bio active compounds identified from P. crispum are the
flavonoids (Pápay et al., 2012), which includes apigenin,
luteolin, isorhamnetin, quercetin and chrysoeriol ( Agyare
et al., 2017). Apigenin and kaempferol were also
detected from the leaf extracts by Gadi et al. (2012).
Hudson (1949) reported the presence of a sugar in the
leaf, stem and seeds of P. crispum, known as Apiose.

Several other pharmacological properties have been
known to be exhibited by P. crispum like antiulcer,
analgesic, anticoagulant, antidiabetic and spasmolytic
(Agyare et al., 2017). The P. crispum roots serve as an
excellent diuretic (Pharmacopoeia jugoslavica, 1951), for
treating several illnesses such as cystitis, myalgia,
functional amenorrhea, dyspepsia, menstrual disorders
(Witchl and Bisset, 1994). The seeds of P. crispum are
employed for treating kidney stones (Agyare et al., 2017)
and gastritis (rehecho et al., 2011). It’s also used as a
carminative and diuretic as well (Rehecho et al., 2011).
The P. crispum leaves are known for healing a variety
of health issues like Skin diseases (Aljanaby, 2013),
prostatitis, hyperuricaemia, anaemia, amenorrhoea,
dysmenorrhea, induction of abortion (Benítez et al., 2010),
and fluid retention management (Savikin et al., 2013).

Pleurotus spp.
Botanical description :

The Oyster mushroom belongs to the genus
Pleurotus and comes under Basidiomycetes. They

possess shell-like cap with lateral or eccentric stipe. They
are observed growing on dead organic matter as they
are capable of degrading lignocellulose (Martínez-
Carrera, 1998). Some of the major economically
important Pleurotus species that is cultivated in India
includes P. florida, P. pulmonarius, P. citrinopileatus
(Khatun et al., 2015), P. ostreatus (17) and P. cystidiosus
(Khan et al., 2008).

Pharmacognosy and medicinal properties:
The cell wall of the mushroom consists of the

polysaccharides that exhibited high medicinal values,
including - glucans and  -glucans (17). The
carboxymethylation of -(1 3)-glucans from P.
citrinopileatus results in the formation of derivatives
that possess high cytotoxic activity to cervical cancer
cells, whereas it caused no harm to normal cells (Wiater
et al., 2015). The development of neoplastic cells of
Ehrlich tumor and sarcoma 180 was suppressed by the
polysaccharides obtained from P. ostreatus (Facchini et
al., 2014). Antinociceptive activity was shown by the -
glucans obtained from P. pulmonaris (Baggio et al.,
2012). The proteins obtained from Pleurotus spp. also
showed important economic properties. The apoptosis
of neoplastic cells L929 and HeLa was induced by a
haemolytic protein called Nebrodeolysin obtained from
P. nebrodensis (Lv et al., 2009). The protein obtained
from P. ostreatus possessed apoptotic activity towards
monocytic leukaemia THP-1 and colorectal cancer cell
line SW 480 (Wu et al., 2011) and those from P.
cornucopiae exhibit antihypertensive properties (Jang
et al., 2011).

The recent research on economic properties of
Pleurotus spp. reveals the presence of several other
bioactive compounds. An enzyme called Laccase was
isolated from P. ostreatus that exhibited anti-viral effect
towards hepatitis-C virus (El-Fakharana et al., 2010).
The lectins extracted from P. citrinopileatus possessed
antiviral and antineoplastic properties (Li et al., 2008).
Wang et al. (2013) reported that the mycelium of P.
cornucopiae contains terpenoids that are cytotoxic to
HepG2 and HeLa cancer cells. Antihypercholesterolemic
activity was exhibited by the lovastatin extracted from
P. florida (Khan et al., 2011). The ergosterols obtained
from p. cystidiosus possess antifungal properties
(Menikpurage et al., 2009). The high composition of anti-
atherosclerotic agents like lovastatin, chrysin and
ergothioneine in P. ostreatus makes it more significant
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in treating atherosclerosis (Abidin et al., 2017).

Hylocereus undatus:
Botanical description :

Hylocereus undatus (Haw.) Britton and rose which
originated from Central and Northern South America and
commonly known by different names like Dragon fruit,
Night blooming Cereus, Strawberry Pear or Pithaya,
belongs to the family Cactaceae (Kumar et al., 2018
and Perween et al., 2018). H. undatus is characterized
by long, green stem, long flowers and the fruits that are
usually rosy-red in colour, which is covered by long and
large scales. The large white creamy flowers which
bloom at night adds to their ornamental value. The
growers from all around the globe are attracted to this
fruit crop because of the delicious pulp of the fruit, its
edible black seeds and appealing fruit colour (Perween
et al., 2018).

Pharmacognosy and medicinal properties:
According to the studies conducted by Cheok et

al. (2020), one of the major bioactive compounds found
in Dragon fruits are the betalains. Around 85 per cent of
their total phenolics are composed of betalainic
compounds (Esquivel et al., 2007). High antioxidant
activity is observed in these fruits due to the presence of
natural antioxidants like betacyanin, phenolic acid,
flavonoid, ascorbic acid, as well as fibres (Kumar et al.,
2018; Choo and Yong, 2011; Komindr, 2004 and Wu et
al., 2006).

Perween et al. (2018) studied the role of Dragon
fruit in treating several health issues. High flavonoid
content in these fruits is used to treat heart related
diseases. It also acts against the bleeding issues
associated with vaginal discharge. Experiments by

Poolsup and Suksomboon (2017) explained the role of
Dragon fruit in treating prediabetes and type 2 diabetes.
By regenerating -cells of the pancreas and lowering
the resistance of fibroblast growth factor-21 (FGF-21),
Dragon fruit is reported to help in treating diabetes
(Ismaviani, 2014 and Song et al., 2016). The insulin
resistance is improved through purified peel betacyanins
and white dragon fruit juice (Song et al., 2015 and 2016).
Other health benefits include balancing of the production
of blood by enhancing the levels of erythrocyte and
haemoglobin, the formation of cardiac tissues, prevention
of cancer in the colon and prostate and minimizing aortic
stiffness (Kumar et al., 2018). These betalain rich fruits
are also reported to enhance the functions of the
endothelium and vascular system (Cheok et al., 2020).

Citrus medica var. sarcodactylis swingle :
Botanical description :

The rutaceae member Citrus medica L. var.
sarcodactylis (Noot.) Swingle cultivated widely in China,
Japan and Taiwan, is called by different names such as
Fingered Citron, Longevity Orange and Buddha-Hand
Citron (Li et al., 2019 and Peng et al., 2009). This small
erect tree consists of ovate-lanceolate leaves, axillary
spines, large flower buds, axillary flowers and holds berry
with an aromatic and fragrant peel. The fruit possess
finger- like sections that can be seedy or without seeds
(Lim, 2012).

Pharmacognosy and medicinal properties:
The fingered citron was reported to be a rich source

of flavonoids and the major flavonoids observed includes
hesperidin, diosmetin-6-8-di-C-glucoside, diosmetin-6-C-
glucoside, scutellarein 42-methyl ether 7-glucoside,
limocitrol 3-alpha-l-arabinopyranosyl-(1->3)-galactoside.

Table 3: Summarized pharmaceutical properties and bioactive compounds of different parts of Citrus medica var. sarcodactylis swingle 
Sr. No. Plant part used Medicinal properties Bioactive compounds References 

1. Stem and root 

bark 

Anti-inflammatory Xanthyletin, nordentatin, 

atalantoflavon 

(Chan et al., 2010) 

2. Stem bark Anti-inflammatory, anticancer Lonchocarpol  (Chan et al., 2009) 

3. Fruit Hypoglycemic activity Essential oils (d-limonene, γ-

terpenene, β-pinene, α-pinene) 

(Peng et al., 2009) 

  

4. Fruit peel influences the activities of autonomous nervous 

system and emotions 

Essential oils         (Sayorwan and Rumruay, 

2017) 

5. Fruit peel Enhance the respiratory rate, blood pressure and 

decreased drowsiness 

Essential oils         (Hongratanaworakit and 

Buchbauer, 2007) 
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These compounds are shown to improve anti-aging and
antioxidant activity (Luo et al., 2020). Researches
indicate that the citron peel is composed of limonene,
and also consists of several other compounds such as
steroids, p-coumaric acids, nomilin, triterpenoids (Feng
and Fengchang, 2004 and Yin et al., 2004) and gamma
terpinene (Shiota, 1990). In Table 2, the pharmaceutical
properties of bioactive compounds associated with
different parts of plants are summarised (Lim, 2012).

Studies done by Jiang et al. (2001) indicated that
the xiayou decoction (made of 15 herbal components
and one among them is fingered citron) was used to treat
mental health problems like anxiety and depression in
the functional dyspepsia (FD) patients. The fruit is also
used to treat distension and pain in the chest (Lim, 2012).

Citrus maxima :
Botanical description:

Citrus maxima (Burm.) Merr., also called as
Pomelo or Shaddock, is a citrus plant that belongs to the
family Rutaceae and are grown in warm climates of
Southeast  Asia, including India , Indonesia, Taiwan, China
and the Philippines (Thielen et al., 2013). C. maxima is
a perennial tree with an average length of 5-10 m and
are hermaphrodite. Pink and white fleshed fruits are
observed with a size of about 30 cm width, that is
yellowish green in colour and looks like pear. The petiolate
leaves possess a citrus odour and the flowers have a
sweet fragrance (Abirami et al., 2013).

Pharmacognosy and medicinal properties:
Pomelo extract has been related to a range of health

effects, including anti-toxic, heart stimulant, anti-diabetic,
and also promotes hypercholesterolemia (Ani and
Anigam, 2018). Some bioactive compounds, like
flavonoids and saponins are present in C. maxima peel
that decreases the chances of acquiring chronic diseases
such as diabetes (Elekofehinti, 2015). In herbal medicine,
C. maxima is being used to cure a number of health

problems like diabetes, heart diseases, etc (Ajeet and
Navneet, 2017). Treatment of cough, fever,  cancer and
stomach conditions all involve the use of fruit (Kalidhar
and Kaur, 2013).

EtOH is an alcoholic substance obtained from
pericarp, mesocarp and leaves of C. maxima; serves as
a growth inhibitor for various bacteria such as E. coli.,
Salmonella typhimurium and P. aeruginosa (Borah et
al., 2012 and Das et al., 2013). And EtOH isolated from
leaf and bark has anti-neoplastic activity of upto 69.1 per
cent and 15 per cent, respectively (Shivanand et al., 2013).
According to Shivanand et al. (2013) research, EtOH
derived from stem bark functions as a hypoglycemic agent
in diabetes (induced by streptozotocin).

The highest activity against S. typhimurium and
K. pneumoniae is found in a MeOH extracted from
pulp and leaves of C. maxima, So it is a quality curative
agent for Typhoid and Pneumonia (Abirami et al., 2013).
A research done by Obah et al., 2014 proves that juice
extracted from C. maxima acts as an inhibitor against
Angiotensin Converting Enzyme (ACE). DL-limonene
(essential oil) obtained from C. maxima, prevents liver
damage by blocking the formation of aflatoxin in the
human body (Singh et al., 2016).

Passsiflora edulis:
Botanical description :

Passion fruit or Passiflora edulis, found in the
tropics and subtropics mainly in South America,
Caribbean, south Florida, South Africa and Asian
countries (Xirui et al., 2016). Passiflora genus belongs
to the family Passifloraceae with approximately 500 sps.
For commercial and medical purposes, Passiflora edulis
is the most popular (Dhawan et al.,2004). The plant list
contains other varieties such as P. edulis Sims, P. edulis
f. edulis and P. edulis f. flavicarpa. P. edulis var. kerii
(Spreng.) etc. With purple fruits and black seeds, P.
edulis is the most popular and widespread perennial
climber. The peel is bright yellow, dense and hard. The

Table 4: Summarized medicinal properties and bioactive phytochemicals of different parts of Citrus maxima (Burm.) Merr. 

Sr. No. Plant part used Medicinal properties Bioactive compounds References 

1. Pericarp and 

mesocarp 

Treatment of typhoid, urinary tract infections EtOH (Borah et al., 2012 and  

Das et al., 2013) 

2. Leaf and stem bark   Anticancer and hypoglycemic activity EtOH  (Shivanand et al., 2013) 

4. Fruit pulp and leaves curative agent for typhoid and pneumonia MeOH (Abirami et al., 2013) 

5. Fruit peel prevents liver damage Essential oil (DL-Limonen)  (Singh et al., 2016) 
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pulp has a pleasant aroma and a pH of 6 or lower (Narain
et al., 2010). Striate stem upto 16 cm long and more
than 9 cm long tendrils are present at the axis. The leaves
are 3 lobed at each node and borne along the stem
alternately in an ascending spiral. 2.5 cm long
filamentous corona, white petals and 2 glands at the
petiole’s apex are discerning features of the flower
(Souza et al., 2004).

Pharmacognosy and medicinal properties:
The majority of pharmacological studies on P. edulis

have focused on its central nervous system (CNS)
functions. P. edulis extracts have been shown to have
possible therapeutic benefit. It is used as a tranquiliser
and also very beneficial for the treatment of ADHD
(attention-deficit hyperactivity disorder), anxiety, cancer,
insomnia, etc. (Spencer and Seigler, 1983). Many
phytochemicals such as flavonoids, alkaloids, phenols,
cyanogenic compounds, terpenoids and others can be
extracted from different parts of P. edulis (Taiwe and
Kuete, 2017) P. edulis derivatives were shown to have
hypoglycemic and antioxidant properties when used to
treat streptozotocin-induced diabetes (Kandandapani et
al., 2015) .

Enzyme gelatinase matrix metalloproteinases
(MMP-2 and MMP-9) which causes metastatic tumor
in humans can be inactivated by water extract of P. edulis
(Puricelli et al., 2003). 5,7-dihydroxyflavone acts as a
great ligand for CNS as well as PBRs (peripheral
benzodiazepine receptors) and in this way it acts as a
great remedy for depression/anxiety (Medina et al.,
1990). P. edulis plant extract contains luteolin-6-C-
glucoside. It also contains gamma amino butyric acid
(GABA) that aids in the treatment of myocardial
infarction (Ichimura et al., 2006). Pe-AFP-1 (peptide)
is isolated from the brown seed for P. edulis and acts as
a potential compound for the treatment of Peritonitis,
Endopathalmitis and Chronic Pulmonary Infection.
because it inhibits the growth of Trichoderma

harzianum, Fusarium oxysporum and Aspergillus
fumigatus, respectively (Pelegrini et al., 2006).

Limonia acidissima Groff :
Botanical description:

Limonia acidissima Groff is a tropical fruit that
grows in Southern Asian countries like Sri Lanka,
Bangladesh, India and it belongs to the family Rutaceae.
For maximum fruit and inflorescence development, it
prefers a semi-arid or dry environment. The plant’s
sustainable age is estimated to be between 12-70 years
(Sharma et al.,  2014). Commonly called as a wood apple.
If we’re talking about India, this species can be found in
Maharashtra, Chhattisgarh, Uttar Pradesh, Madhya
Pradesh and the western portion of Himalyan Range
(Kumar, 2017). It’s a sluggish tree with some upward-
growing branches that curve laterally and are partitioned
into narrow branchlets that droop at the tops, it shed
seasonally. The fruit’s surface layer is extremely tough
and brownish, while the flesh is bitter and has seeds
trapped inside it.  leaves are lumpy, alternative, greenish,
and alternate. Flowers are tiny, abundant, reddish or
green and are loosely trapped in panicles at the marginal
ends of branches.The flesh is thick red, smelly, resinous,
astringent, sour and  sweet and contains white seeds
(Vijayvargia and Vijayvergia, 2014).

Pharmacognosy and medicinal properties:
Flavonoids, saponins and tannins are found in L.

acidissima. Few coumarins and tyramine products have
also been reported in its fruit (Ilango and Chitra, 2009).
Several organic chemicals present in this fruit, such as
carotenoids, flavonoids, tyramines which are helpful in
reducing the risk of many lethal disorders like cancer,
Hypertension, etc (Abdollahi et al., 2004). Coumarins
have anticoagulant, COX-inhibitory and vasodilator
properties. Dihydromyrcenol, a recent coumarin, is
obtained from a methanol extract of Limonia
acidissima’s root-bark (Ghosh et al., 1982). Two

Table 5: Summarized pharmaceutical properties and bioactive phytochemicals of Possiflora edulis. 

Sr. No. Plant part used Medicinal properties Bioactive compounds References 

1. Fruit (water extract) Anti-depressant Flavonoid (5,7dihydroxyflavone) (Medina et al., 1990) 

2. leaf aids in the treatment of myocardial 

infarction 

GABA (Gamma Amino Butyric 

Acid) 

(Ichimura et al., 2006) 

3. Seed for the treatment of peritonitis, 

endopathalmitis 

Peptide (Pe-AFP-1) (Pelegrini et al., 2006). 
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limonoids, obacunone and acidissima were extracted from
the stem bark and root bark of Limonia acidissima which
aid in the treatment of cancers of colon, mouth, breast
and lungs (John et al., 2004).

Tyramine  is an amino acid that aids in blood pressure
regulation and recently two new tyramine derivatives,
acidissiminol and acidissiminin epoxidized were isolated
from the fruit of Wood Apple (Gosh et al., 2004). leaf
juice extract with honey or milk act as a potential remedy
for intestinal problems Enterobiasis, Ascariasis, etc. The
fruit of the Limonia acidissima has antineoplastic activity
(Mishra et al., 2009).

Conclusion:
Exotic fruits and vegetables have shown a

tremendous and sudden increase in their appearance in
the horticulture sector. These products have a much
greater potential associated with pharmacognosy aspects
than merely being high priced condiments. Vegetables
like Cymbopogon citratus Staph., Ocimum basilicum
L. are highly investigated medicinal and aromatic plants
which have been known to the humankind as
ethnomedicinal plants. With recent development in
pharmacognosy, these plants have intrigued researchers
for their essential oils which provide a range of medicinal
properties such as anti-inflammatory, anticarcinogenic,
sedative, analgesic etc. With a growing demand for
mushrooms in the food sector, genera such as Pleurotus,
Agaricus provide a sound basis for their medicinal
aspects besides being a delicacy. Other fruits such as
Passiflora edulis Sims, Citrus maxima (Burm) Merr.,
Hylocereus undatus (Haw.) Britton and Rose etc. are
not just medically sound with potent antioxidant properties
but also provide health benefits such as immunity which
is a key factor to avoid various diseases. Thus, these
exotic foods can be a promising asset to the field of health
sciences in developing preventive medicines for various
diseases. In depth investigation of these plants for their
toxicology and biological activities with bioactives
isolation and characterisation would bring some new
insights. Also the metabolism of these bioactive
compounds in target organisms needs to be studied as
well. These exotic fruits and vegetables provide the local
growers an access to commercial markets, as the
customers are attracted by their nutraceutical importance
and exotic properties, thereby increasing the revenue of
the agricultural sector. With a great future prospective,
these exotic food products show case a potent

pharmacognital value which need to be further
investigated and valued in the Indian horticulture and
study of medicinal properties of plants.
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