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Abstract

Medicinal plants have been traditionally used to treat various diseases since ancient period. This
review aims to summarize the phytochemical, ethnopharmacological and pharmacological activities of
Basella alba based on the published evidence in several databases (e.g., Google Scholar, PubMed,
Science Direct). Findings suggest that B. alba has great nutritional value and is used as asperient,
rubefacient and for catarrhal infections. This medicinal vegetable contains many important
phytochemicals, including betacyanins, carotenoids, various organic acids, triterpene oligoglycosides,
basellasapoins A, B, C and D, kaempherol, betalin, and so on. It has also been found that the plant is a
good source of calcium and vitamins and various part of the plant are used as androgenic, antiulcer,
antioxidant, cytotoxic, antibacterial, anti-inflammatory and anticancer agents and is used in burns and
wound healing. B. alba is also evident to act on central nervous system as it has depressant-like effect
on CNS along with the nephroprotective activity. Finally, it can be concluded that B. alba may be
claimed as a great source of pharmacologically active compounds to develop new drug. More studies
are required regarding to its safety toxicological status.
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Introduction

Medicinal plants have been used as precursors
for the synthesis of various drugs (Sofowora, 1993).
They are traditionally used as a natural key to treat
various human ailments, because they contain
various biologically active compounds such as
alkaloids, flavonoids, terpenoids, sterols, tannins,
glycosides, polyphenols etc. Today’s pharmaceutical
research has focused on natural plant product for
diseases control (Anandarajagopal et al., 2011).

Basella alba L. (Family: Basellaceae) is an
extremely heat tolerant, fast growing perennial
vine. It is abundant in Malaysia, Philippines, South
America, Topical Africa, and Brazil. It is a leafy
vegetable. Nowadays, it is widely grown for its
nutritive value. Almost in every area of Bangladesh
and India, it is grown as a pot herb(Deshmukh et al.,
2014). It is soft-stemmed vine, fast growing,
reaching 10 meters (33 ft) in length, heart shaped
leaves have a mild flavour and texture is
mucilaginous. B. alba grows under full sunlight and
its growth is slow in low temperature.

The useful parts of the plant are leaves, young
stems, matured fruit, and roots. Dried leaves of B.
alba (per 100 gm) contains, protein 20%, fat 3.5%,
carbohydrate 54%, fibre 9%, and ash 19% and leaves
contain a high level of calcium also (Adhikari et al.
2012).

In this review, we have summarized the
phytochemical, ethnopharmacological and
biological activities of B. alba based on the published
evidence in Google Scholar, PubMed, Science Direct
databases.

Methods

An up to date (till Jan 2019) search was done in
Google Scholar, PubMed, Science Direct databases
with the several keywords (“Basella alba”, ”Basella
alba phytochemical”, ”Basella alba pharmacological”
and “Basella alba ethnopharmacological”’) to select
all the possible and informative evidence to be
reviewed in this paper. Search yields 7265 articles.
After exclusion, a total 59 articles were finally
selected to perform the study.

Results

The overall findings on B. alba are summarized
below:

Taxonomy of plant
Botanical name: Basella alba L.

Kingdom: Plantae
Phylum: Magnoliophyta
Class: Magnoliopsida
Order: Caryophyllales
Family: Basellaceae
Genus: Basella
Species: B. alba

Common names/ Vernacular names

Malabar spinach, Chinese: lu luo kui, Danish:
indisk spinat, Dutch: ceylonspinazie, Filipino:
Alugbati, French: baselle, German: indischer spinat,
Gujarati: poi-mopal, Indonesian: gondola, Italian:
spinacio della cina, Javanese: jingga, Kikuyu:
murerema, Nepalese: poi sagg, Portuguese: bacela,
Spanish: espinaca blanca de Malabar, Swedish:
indisk, spenat, Tamil: pasali, Tamil: vaslak-kirai
Telugu: baccali, Thai: phak plang, Turkish: pazu,
Vietnamese: mong toi, (Eland, 2008). Bengali:
puishak, Hindi: lalbachluKannada: baselesoppu,
Konkani: valchibhaji, Marathi: bhajyacha vel,
velbondi, mayalu; Oriya: poi saga, Sanskirt: upodika,
Tamil: kodippasali, Telugu: bachhali (Adhikari et al.,
2012). Different parts of the herb is shown in Figure
1.

Phytochemicals of B. alba

Basella alba contain betacyanins, carotenoids,
organic acids, triterpene oligoglycosides,
basellasapoins A, B, C and D. (Banerjee et al., 1992;
Toshiyuki, 2001; Hebbar et al., 2004). The leaf
extract contains Vitamin A, C, E, B1, B2, B3, B9, folic
acid, vitaeonine and trypmin-K, protein, and fat
(Yang et al., 2008), carotinoids, organic acids and
water soluble polysaccharides (Khare, 2007). B. alba
also contains minerals such as calcium, magnesium
and iron. Polysaccharides with D-galactose is a major
compound of Basella mucilage. B. alba contains
basellsaponins, amino acid such as arginine, leucine,
isoleucine, lysine, threonine and tryptophane (Haq
et al., 1969; Khare, 2007), peptide, and phenolic
compounds (Maisuthisakul and Ritthiruangdej,
2008). Kaempherol is the flavonoid present in B.
alba at a concentration of 1.4 mg/ 100 g (Yang et al.,
2008). The fruits contain gomphrenin derivatives
(betalain  pigment) (Glassgen et al, 1993).
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Ethnopharmacology

Basella alba is often grown as an ornamental
plant and very popular vegetable in Southern
Nigeria. The plant has diuretic, emollient and
demulcent effects. In Chinese medicine, it is claimed
to reduce fever and neutralize poison. The pulped or
bruised leaves are used for ulcers laxative, and are
used to treat constipation in pregnant women and
children. The extract mixed with Hibiscus rosa-
sinensis is given to pregnant women as a safe
aperients. The juice of the plant is used as a dye for
official seals, as a rouge on the facial skin and food
coloring agent. B. alba has a positive effect on total-
body Vitamin A storage in men and the paste of root
of red B. alba along with washed rice water is taken
in the morning on an empty stomach for one month
to cure irregular periods. Leaves of B. alba are used
for the treatment of hypertension. The plant has
been used for its antifungal, anticonvulsant,
analgesic, anti-inflammatory and androgenic
activities and for the treatment of anemia. In
Ayurveda system, the herb is used to bring sound
refreshing sleep when it is applied on head about
half an hour before bathing. It is also used for
hemorrhages, skin diseases, sexual weakness, ulcers
in children and pregnant women. The paste of the
root is applied to swellings and is also used as a
rubefacient. The sap is applied to acne eruptions to
reduce inflammation. Sugared juice of the leaves is
useful for catarrhal afflictions. The leaf juice is a
demulcent, and is in dysentery. The flowers are used
as an antidote to poisons and diuretics. The fruits
are used to prepare dark violet color for food and
pasteries colorant. Basella mucilage has been used
in Thai traditional medicine as a topical application
for irritant, bruise, ringworm and labor. Stem and
leaves are used as mild laxative, diuretic, antipyretic
and burns, and has been used in Bangladesh for
acne and freckle treatment widely (Saikia et al.,
2006; Akhter et al., 2008). B. alba leaves and stem
used as anticancer such as melanoma, leukemia and
oral cancer. Roots and leaves have been used for
stomach pains and in an increase in milk production
and are used in diarrhea (Larkcom, 1991; Phillips and
Rix, 1995). It is also used to treat anal prolapsed or
hernia. Ground leaves of B. alba are rubbed with the
human hand the whole preparation introduce into
the animal’s vagina for the treatment of sterility.

The leaf juice is used in Nepal to treat dysentery and
catarrh. B. alba has been used for the treatment of
coughs, cold (leaf with stem), and cold-related
infections. The mucilaginous liquid obtained from
the leaves and tender stalks of plants is a popular
remedy for headaches. Leaves are used in
constipation, urticaria and gonorrhoea and also
used in poultice local swellings, intestinal
complaints, and so on (Kumar et al., 2013).

Biological effects of B.alba
Antioxidant activity

Reshmi et al. (2012b) evaluated the antioxidant
properties of B. alba fruit extracts using 1,1- diphenyl
2- picrylhydroxyl (DPPH), hydroxide and superoxide,
reducing power, hydrogen peroxide, metal
chelating, anti-ferric chloride hydrogen peroxide
system and deoxyribose degradations. Findings
suggested that the plant has significant antioxidant
property.

Anti-inflammatory activity

Basella leaves extracts exhibited membrane
stabilization effect by inhibiting hypotonicity
induced lysis of erythrocyte membrane (Chou,
1997). Kachchhava (2006) also performed an anti-
inflammatory test of B. alba extract on carageeneen
and formaldehyde induced rat models, where an
aqueous extract of the herb was found to exert a
significant dose-dependent anti-inflammatory effect
at the dose of 500 and 100 mg/kg (p.o.).

Antiulcer activity

Venkatalakshmi and Senthamaraiselvi (2012)
suggested B. alba -mediated anti-ulcer effect in
carboxyl methyl cellulose-induced ulcer female
albino Wistar rats. In this study, B. alba leaf extract
was found to alter the observed ulcer parameters
like ulcer index, percentage of ulcer inhibition,
gastric pH, pepsin content, thiobarbituric acid
reactive substances, lipid hydro peroxidases, SOD,
GPx, CAT, glutathione reductase (GSH), vitamin C,
and E.

B. alba against infectious diseases

B. alba plants are used locally in the treatment of
infections caused by fungi, bacteria, viruses and
parasites (Duke and Ayensu, 1985; Manandhar,
2002).
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Hypocholesteroleromia

B. alba is used to treat hypercholesterolemia
(Yokozawa et al., 2006; Yeap et al., 2015). In another
study, B. alba extract (100 mg/kg) was found to
reduce hypercholesterolemia in experimental
animals (Baskaran et al., 2015).

Wound healing activity

Mohammed et al. (2012) worked on wound
healing capacity of B. alba on male albino rats. In this
study, it was observed that 20 days treatment with
B. alba leaf extract showed a maximum wound
healing capacity (Deshmukh and Gaikwad, 2014).

Androgenic activity

B. alba is evident to improve the fertility of male
rats exposed in utero to flutamide, an anti-androgen
drug (Nantia et al., 2012). In another study, Leydig
cells purified from 70 day-old Sprague Dawley male
rats and incubated with 10 and 100 ug/mL of
methanolic extract of B. alba for 4 h, followed by the
evaluation of cell viability, steroid (testosterone and
estradiol) production, and the level of aromatase
mRNA. The results showed that the extract did not
only affect Leydig cell viability but also significantly
stimulated testosterone and estradiol production,
and enhanced aromatase mRNA level (Edouard et
al,, 2011).

Nephroprotective effect

In a study, the ethanolic extract of B. alba on
gentamycin-induced nephrotoxic Wistar albino rats
were found to exert nephroprotective effect. In this
study, B. alba (250 and 500 mg/kg, p.o.) for 14 days
and co-treated with gentamycin for 8 days, were
found to reverse gentamycin-induced increased in
serum and urine creatinine, urea, uric acid, gamma-
glutamyl  transferase (GGT), protein levels,
malondialdehyde level and decreased in the
concentration of total proteins and sulphydryl group
(Saleh, 2011).

CNS depressant activity

In a study, Anandarajagopal et al. (2011) observed
that methanol and aqueous extracts of dried aerial
parts of B. alba (100 and 200 mg/kg, p.o.) exerted
CNS depressant activity in experimental animals.

Cytotoxic and antibacterial activity

The methanolic extract of the herb (B. alba)
showed the significant growth inhibition on human
cancer cell lines and momentous zone of inhibition
for microorganisms studied (Rathee et al., 2010).

Hemopoesis effect

Oral administration of the aqueous extract of B.
alba in rats for two weeks caused gradual and
significant increases in the mean RBC count, mean
PCV, and increase in the other haematological
parameters (WBC, Hb Conc. and platelet) in the
experimental animals (Bamidele et al., 2010).

Miscellaneous

B. alba has been used for the treatment of
anemia, hemorrhoids, sexual weakness,
constipation, ulcers and as a diuretic, laxative, anti-
cancer such as melanoma, leukemia. Its use has also
been discovered as anticonvulsant, rubefacient,
asperient, demulcent, anti-inflammatory,
androgenic, antipyretic and for catarrhal afflictions
(Shruti et al., 2012). Besides these B. alba also
showed anti-melanoma, anti-leukemia (Shruti et al.,
2012). B. alba is used to treat sexual asthenia and
infertility in males (Moundipa, 1999),
atherosclerosis, ischemic heart disease, aging,
diabetes mellitus, immunosuppression, neuro-
degenerative diseases (Young and Woodside, 2001;
Mathur et al., 2008; Pham-Huy et al., 2008),
constipation, urticaria and gonorrhoea (Ghani,
1998), used as a rubefacient and used in poultice
localswellings, intestinal complaints (Manandhar,
2002), poisoning (Duke and Ayensu, 1985), fungal
infection (Hugo et al, 2005), lipidperoxidation
(Olaniyi, 2013), liver toxicity (Dasa et al., 2014),
obesity (B. alba at 100 and 200 mg/kg, p.o., for 4
weeks (Baskaran, 2015), and headaches (Jadhav et
al.,, 2011). Moreover, B. alba leaf mucilage and
chitosan as matrix format can be used to Controlled
Release Cefixime Nanoparticles (Harika, 2016) and
as a binder in paracetamol tablets prepared by the
wet granulation method (Ramu et al., 2011).

Discussion

The vegetable and medicinal herb, B. alba and its
many parts are widely used in the world for its
medicinal value. It is used for haemorrhages, skin
diseases, sexual weakness, burn wounds, ulcers and
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as laxative in children and pregnant women, and so
on (Haneefa, 2012). B. alba is evident to possess
antioxidant (Reshmi et al., 2012b), anti-inflammatory
(Kachchhava, 2006), membrane stabilizing (Chou,
1997) activity in scientific reports.

The curative property of B. alba is remarkable in
the case of gastric ulcer, wounds and infectious
diseases. It seems, B. alba and its derivatives can be
used in cosmetics and preparation of medicines for
skin diseases (Chatchawal and Nualkaew, 2010).
Multiple biological effects of B. alba reported earlier,
such as improvement of male virility and fertility,
could therefore be partly attributed to its
antioxidant activity (Edouard, 2013). Reshmi et al.
(2012) and Venkatalakshmi and Senthamaraiselvi
(2012) demonstrated that B. alba has strong activity
against Lactobacillus sp. and Aspergillus fumigates.
Moreover, B. alba is also found to act against a
number of cancer cells (Rathee et al., 2010) and it
contains the known antioxidant vitamins A, C, E,
and K (Bamidele, 2010). The substances having
antioxidant and cytotoxic property are good for the
development of anticancer therapeutics (Islam et
al., 2016).

Furthermore, the vitamins and minerals present
in B. alba are well-known hematinics and are
necessary for the formation of blood cells (Sushila
et al, 2010). Therefore, B. alba maybe one of the
model medicinal herbs having therapeutic benefits
with harmless pharmacological effects (Deshmukh
and Gaikwad, 2014).

In summary, this review suggests that B. alba has
valuable nutrients such as Vitamins, proteins,
carbohydrates, fats and minerals. According to the
ethnopharmacological reports, B. alba and its
extracts or preparations are used to treat various
diseases in many countries. Scientific reports also
suggesting that B. alba possesses many important
phytochemicals and pharmacological activities.
Among the biological effects, androgenic,
antidiabetic, anti-inflammatory, antimicrobial,
antioxidant, antiulcer, mantiviral, CNS depressant,
hepatoprotective and wound healing properties are
remarkable. B. alba may be one of the best sources
of phytomedicines.
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Figure 1. Morphology of Basella alba plant (A), along with fruits (B), buds (C), adaxial (D) and abaxial (E) surfaces of the leaf
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