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KEYWORDSABSTRACT

The antimicrobial effects of Basella alba against Staphylococcus aureus,
Pseudomonas aeruginosa, Escherichia coli, and Candida albican was
determined using the agar cup plate method. The phytochemical compo-
nents of the crude methanolic extracts of the leaf and stem of B. alba
indicates the presence of tannin, terpene, steroid, saponin, anthraquinone,
and with carbohydrate only in the stem extracts. The result of this study
showed that all the organisms except Candida albican were susceptible
to 60mg/ml and 100mg/ml. The minimum inhibitory concentration (MIC)
and minimum bactericidal concentration (MBC) were also determined. The
result obtained showed that the MIC for the crude methanolic extract of
the leaf and stem extract of P. aeruginosa, E. coli and S. aureus was 50mg/
ml, while the MBC was 50mg/ml for P. aeruginosa, E. coli and for S.
aureus was 100mg/ml. The result of this study suggests that the crude
methanolic extracts of B. alba could be suitable for the treatment of dis-
eases caused by S. aureus, P.aeruginosa and E.coli.
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INTRODUCTION

Basella alba belongs to the family Basellaceae, a
fast growing vegetable, native to tropical Asia, prob-
ably originating from India or Indonesia and extremely
heat tolerant. It is commonly known as Malabar, Ceylon,
East-Indian, Surinam and Chinese spinach[1,3]. The
Yoruba natives calls it ��amunututu��[5], and the Akwa-
Ibom natives of Nigeria calls it �Atameme�[4]. Of more
than twenty leafy vegetables consumed in South-West-
ern Nigeria, there are several reports on routine culti-
vation on only eight. Fewer than six are actually grown
for commercial purpose, while some others like Basella
grow wild and are under-explored[33]. The paste of root

of red B. alba along with rice washed water is taken in
the morning in empty stomach for one month to cure
irregular periods by the rural people of Orissa, India.
Leaves of B. alba is used for the treatment of hyper-
tension by Nigerians in Lagos, and malaria in
Cameroonians folk medicine[32]. It is high in vitamin A,
vitamin C, vitamin B9 (folic acid), calcium, magnesium
and several vital anti-oxidants. It is low in calories by
volume and high in protein per calorie. In addition, the
cooked roots and leaves have been reported to be used
in the treatment of diarrhoea and as laxative, respec-
tively. The flowers are used as an antidote for poisons[1].
It is administered in gonorrhea and balanitis. The muci-
laginous liquid obtained from the leaves and tender stalks
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of this plant is a popular remedy for habitual headaches.
The flowers are used as an antidote to poisons and also
as diuretic and febrifuge. A paste of the root is applied
to swellings and is also used as a rubefacient, leaf juice
is used in Nepal to treat catarrh and is applied exter-
nally to treat boils[3]. It is also a safe aperient for preg-
nant women and its decoction has been used to allevi-
ate labour. Moreover, it is locally reported to be used
in the treatment of anaemia[1]. A red dye is obtained
from the juice of the fruits. It has been used as rouge
and also as a dye for official seals[31].

Plants provide the possibility of an alternative strat-
egy in exploration for new drugs[16]. Infectious diseases,
which account for the significant proportion of the health
problems, are most often catered for by this system of
medicine[21]. Herbal drug analyses the part or parts of a
plant used for the preparation of herbal and traditional
medicines (for examples: leaves, flowers, seeds, roots,
barks, stems, etc.)[14]. The progressing failure of che-
motherapeutics and resistance to antibiotics exhibited
by pathogenic microbial infectious agents has led to the
screening of several medicinal plants for their potential
antimicrobial activity. Plants constitute many biologically
active compounds that possess ability and criteria for
development as medicinal agents[16].

The aim and objectives of this study is to determine
the phytochemical components of the methanolic ex-
tracts of the leaf and stem of B. alba, to determne the
antimicrobial spectrum of the methanolic extracts of the
leaf and stem of B. alba on Staphylococcus aureus,
Pseudomonas aeruginosa, Escherichia coli, and
Candida albicans, and also to determine the minimum
inhibitory concentration (MIC) and minimum bacteri-
cidal concentration (MBC) of the crude extracts on the
above test organisms.

MATERIALS AND METHODS

Collection and preparation of samples

Fresh plants of Basella alba were collected from
the environs of Ilorin town, Kwara State, Nigeria. The
leaves were separated from their stems and were air-
dried for five weeks in microbiology laboratory of Fed-
eral University of Technology, Minna. The dried mate-
rials were blended using sterilized electric blender and
well packaged for subsequent analysis.

Collection of specimen

Pure cultures of Pseudomonas aeruginosa, Sta-
phylococcus aureus, Escherichia coli, and Candida
albicans were obtained from microbiology laboratory
of Federal University of Technology, Minna. Niger State
and were subcultured in agar slants.

Phytochemical screening of the extracts

Then the screening of the plant extract was carried
out according to the method described by Odebiyi and
Sofowora (1978) and Trease and Evans (1989) for the
purpose of detecting active components like glycosides,
tannin, alkaloid, terpene, steroids, phenolics, saponins,
anthraquinone, carbohydrate, and flavonoids.

Extraction of materials

Methanol was used as solvents for the extraction
of the plant materials using reflux extraction method by
suspending 50g of blended sample in 400ml of 98%
methanol for 3hours. The extracts were filtered and the
solvent was evaporated using a steam bath at 60oC.

Antimicrobial susceptibility test

The susceptibility test of the test organisms to ex-
tracts of Basella alba at concentrations of 100mg/ml,
60mg/ml, and 40mg/ml was carried out using agar cup
plate technique as described by Silver et al. (1997).
Nutrient agar was prepared according to the standard
concentration and autoclave at 121oC for 15 minutes.
It was then poured on to plates and allowed to solidify
after which wells were made on the agar media using a
sterile cup borer. Standardized inoculum of each test
organisms was spread on to agar plates so as to achieve
a confluent growth. Different concentration of the ex-
tract was introduced into the wells equidistant from one
another. The plates were then incubated at 37oC for 24
hours.

Determination of minimum inhibitory concentra-
tion (MIC)

The minimum inhibitory concentration (MIC) of the
test organisms was determined using the tube dilution
technique. Nine millilitre (9mls) of the nutrient broth was
pippeted into various test tubes containing concentra-
tions of 100mg/ml, and 50mg/ml of the extract. The
overnight culture of the test organisms diluted at 106cfu/
ml was added to the test tubes and then incubated at
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37oC for 24 hours. The least concentration of the ex-
tract that did not indicate any visible growth of the incu-
bated organisms in broth culture was taken as the mini-
mum inhibitory concentration (MIC)[7].

RESULT

Phytochemical screening of the extracts

 TABLE 1 shows the phytochemical screening of
the crude Methanolic extracts of Basella alba. The re-
sult indicates the presence of tannin, terpene, steroids,
saponins, anthraquinone, in the leaf and stem extracts
of the plant, while carbohydrate is present only in stem.

Minimum inhibitory concentration (MIC) and mini-
mum bactericidal concentration (MBC) of the ex-
tract

TABLE 3 shows the minimum inhibitory concen-
tration (MIC) and minimum bactericidal concentra-
tion (MBC) of the test organisms on the crude extract
of Basella alba. The MIC and MBC were 50mg/ml
for P. aeruginosa and E. coli of extracts of both the
leaf and stem. MIC of S. aureus shows MIC and
MBC of 50mg/ml and 100mg/ml for the leaf and stem
respectively.

Antimicrobial activities of the extracts

TABLE 2 shows the antimicrobial profile of
methanolic extracts of Basella alba at different con-
centrations (mg/ml). At all the concentrations examined,
methanolic extracts of B. alba did not show any antimi-
crobial activity against C. albicans. At 40mg/ml con-
centration, there were no antimicrobial activities of the
leaf and stem of B. alba on the test organisms

Leaf Stem Test 
organisms MIC 

(mg/ml) 
MBC 

(mg/ml) 
MIC 

(mg/ml) 
MBC 

(mg/ml) 
P. aeruginosa 50 50 50 50 
E. coli 50 50 50 50 
S. aureus 50 100 50 100 

TABLE 3 : The minimum inhibitory concentration (MIC)
and minimum bactericidal concentration (MBC) of the crude
extracts of Basella alba

DISCUSSION

The phytochemical component of the crude extracts
of Basella alba leaf and stem revealed the presence of
tannin, terpene, steroid, saponin, and anthraquinone,
but stem extracts only contains carbohydrates. The re-
sult of this study supports the previous work with an
exception of the presence of flavonoids and phenolic
compounds[5] and the absence of saponin and an-
thraquinone[3]. The antimicrobial activity showed that
P. aeruginosa E. coli and S. aureus were susceptible
to 60mg/ml and 100mg/ml concentration of the extract
except C. albicans. The presence of these
phytocompounds may be responsible for the antibac-
terial potency of B. alba extracts[3]. The minimum in-
hibitory concentration (MIC) and minimum bactericidal
concentration (MBC) of P. aeruginosa, and E. coli
were 50mg/ml, while MIC for S. aureus is 50mg/ml of
the leaf and stem and MBC of 100mg/ml. The result of
this study showed that P. aeruginosa E. coli and S.
aureus were susceptible to the crude methanolic ex-
tract of leaf and stem of Basella alba which is in sup-
port of the study of Yasmin et al., 2009 and Sushila, et
al., (2010).

Phytochemical 
component 

Leaf 
extracts 

Stem 
extracts 

Glycosides - - 

Tannin + + 

Alkaloid - - 

Terpene + + 

Steroids + + 

Phenolics - - 

Saponins + + 

Anthraquinone + + 

Carbohydrate - + 

Flavonoids - - 

TABLE 1 : Phytochemical components of the crude
methanolic extracts of Basella alba

Key : + = present; = absent

Test organisms 40mg/ml 
Leaf Stem 

60mg/ml 
Leaf Stem 

100mg/ml 
Leaf stem 

20mg/ml 
Control 

P. aeruginosa  0 0 4 6 13 17 19 
E. coli 0 0 5 7 14 13 22 
S. aureus 0 0 5 4 11 8 24 
C. albicans 0 0 0 0 0 0 14 

TABLE 2 : Antimicrobial activity of methanolic extracts of
Basella alba

Control: ciprofloxacin (bacteria) and fusin (fungi)
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The result of this study suggests that the crude
methanolic extracts of B. alba could be suitable for the
treatment of diseases caused by Staphylococcus
aureus, Pseudomonas aeruginosa, and Escherichia
coli.

REFERENCES

[1] O.Bamidele, A.M.Akinnuga, J.O.Olorunfemi,
O.A.Odetola, C.K.Oparaji, N.Ezeigbo; Effects of
aqueous extract of Basella alba leaves on
haematological and biochemical parameters in al-
bino rats. African Journal of Biotechnology, 9(41),
6952-6955 (2010).

[2] O.I.Samuel, N.Thomas, O.U.Ernest, N.Imelda,
N.S.Elvis, E.Ifeyinwa; Comparison of
haematological parameters determined by the
sysmex KX-21N automated haematology analyzer
and the manual counts. BMC Clinical Pathology,
10(1), 3 (2010).

[3] R.Sushila, A.Deepti, R.Permender, T.Madhavi,
R.Dharmender; Cytotoxic and antibacterial activ-
ity of Basella alba whole plant.
Pharmacologyonline, 3(1), 651-658 (2010).

[4] H.D.Mepba, L.Eboh, D.E.B.Banigo; Effects of
processing treatments on the nutritive composition
and consumer acceptance of some Nigerian edible
leafy vegetables. African Journal of Food Agricul-
ture Nutrition and Developmen, 7(1), 1684-5374
(2007).

[5] A.A.Olajire, L.Azeez; Total antioxidant activity,
phenolic, flavonoid and ascorbic acid contents of
Nigerian vegetables. African Journal of Food Sci-
ence and Technology, 2(2), 022-029 (2011).

[6] N.K.Dubey, R.Kumar, P.Tripathi; Global promotion
of herbal medicines. India�sopportunity. Curri culum

of Sciences, 86(1), 37-41 (2004).
[7] H.Babayi, I.Kolo, U.J.J.Ijah, J.I.Okosun; The anti-

microbial activities of methanolic extracts of
Eucalypsus canadulensis and Tarminalia
catappa against some pathogenic organisms.
Biokemistry, 16(2), 106-111 (2004).

[8] S.Kordali, R.Kotan, A.Mavi, A.Cakir, A.Ala,
A.Yildirim; Determination of the chemical
composition and autioxidant activity of the essential
oil of Artemisia dracunculus and of the antifungal
and anti bacterial activities of turkis Artemisia
absinthium, A. dracunculus, Artemisia
santonicum, and Artemisia spicigera essential

oils. Journals of Agric Food Chem., 53(1), 9452-
9458 (2005).

[9] C.Schlage, C.Mabula, R.L.Mahunnah, M.Heinrich;
Medicinal plants of the Washambaa (Tanzania):
Documentation and ethnopharmacological evalua-
tion. Plant Biology, 2(1), 83-92 (2000).

[10] B.Neha, G.Snehi, Swati, B.Sheila; Antioxidant ac-
tivity and phytochemical screening of some com-
mon weeds available in Patna Women�s College

campus. Journal for Young Scientists, 1(1), 66-72
(2011).

[11] R.Jamine, P.Daisy, B.N.Selvakumar; Invitro effi-
cacy of flavonoids from Eugenia jambolana seeds
against ESâL-producing multidrug resistant enteric

bacteria. Research Journal of Microbiology, 4(1),
369-374 (2007).

[12] S.M.Jachak, A.Saklani; Challenges and opportuni-
ties in drug discovery from plants. Journals of Cur-
rent Science, 92(1), 1251-1257 (2007).

[13] B.D.Oomah, G.Mazza; Functional food.In:
F.J.Francis (Ed), The Wiley Encyclopedia of Sci-
ence and Technology, 2(2), 1176-1182 (2000).

[14] A.A.Kayode, O.T.Kayode; Some medicinal values
of Telfairia occidentalis: A Review. American
Journal of Biochemistry and Molecular Biology, 1,
30-38 (2011).

[15] A.Sofowora; Medicinal Plant and Traditional Medi-
cine in Africa. Spectrum Books, Ibadan, Nigeria,
2(1), 112 (1996).

[16] M.E.Abalaka, O.A.Oyewole; Antibacterial activi-
ties of Asmina triloba against some bacterial patho-
gens. Journal of Microbiology Research, 1(1), 5-7
(2011).

[17] A.M.El-Mahmood, O.B.Ogbonna, M.Raji; The
antibacterial activity of Azadarichta indica (neem)
seeds extracts against bacterial pathogens associ-
ated with eye and ear infections. Journal of Me-
dicinal Plants Research, 4(14), 1414-1421 (2010).

[18] N.De, E.Ifeoma; Antimicrobial effects of compo-
nents of the bark extracts of neem (Azadirachta
indica A. juss). Journals on Technology Develop-
ment, 8(1), 2328 (2002).

[19] M.Abalaka, O.A.Oyewole, A.R.Kolawole; Anti-
bacterial Activities of Azadirachta Indica Against
Some Bacterial Pathogens, (2011).

[20] A.Geyid, D.Abebe, A.Debella, Z.Makonnen,
F.Aberra, F.Teka, T.Kebede, K.Urga, K.Yersaw,
T.Biza, B.H.Mariam, M.Guta; Screening of some
medicinal plants of ethiopia for their anti-microbial
properties and chemical profiles. Journals of



340 The antimicrobial activities of crude methanolic extracts of Basella alba

Full Paper
NPAIJ, 8(8) 2012

An Indian Journal
Natural ProductsNatural Products

Ethnopharmacology, 97, 421-422 (2005).
[21] H.Yasmin, Abul Kaisar, R.S.Moklesur,

S.R.Mohammed, A.R.Mohammad; Preliminary An-
tibacterial Activity of Some Indigenous Plants of
Bangladesh, Dhaka University. Journals of Phar-
maceutical Science, 8(1), 61-65 (2009).

[22] Y.Shivanna, A.R.Koteshwara; In-vitro antibacte-
rial effect of selected medicinal plant extracts. Jour-
nal of Natural Products, 1(2), 64-69 (2009).

[23] J.B.Hugo, K.Anneleen, B.Anders, R.William,
Mzirayc, H.Inga, J.L.Jolanta; Anti-fungal and anti-
bacterial activity of some herbal remedies from Tan-
zania. Journal of Ethnopharmacology, 96(1), 461-
469 (2005).

[24] M.S.Rahman, M.Z.Rahman, M.A.Wahab,
R.Chowdhury, M.A.Rashid; Antimicrobial Activity
of Some Indigenous Plants of Bangladesh. Dhaka
Univ. Journals of Pharmacology Sciences, 7(1), 23-
26 (2008).

[25] F.R.Mohamed, A.A.Mohamed Mostafa,
S.A.Ahmed; Coriander (Coriandrum sativum L.)
seed oil improves plasma lipid profile in rats fed a
diet containing cholesterol. Journals of European
Food Resoucses Technology, 227(1), 1173-1182
(2008).

[26] S.Prasad, G.Divakar, M.Shivamurthy S.Aradhay,
Isolation of a free radical scavenging antioxidant
from water spinach (Ipomoea aquatica Forsk). Jour-
nal of Science Food Agriculture, 85(1), 1461-1468
(2005).

[27] N.K.Prasad, R.Chandrashekar, G.Ashok,
G.R.Shivamurthy, P.Vijayan, S.M.Aradhay; Cyto-
toxic properties of Ipomoea aquatica forsk leaf.
Ind.J.Pharmacol, 37(1), 397-398 (2005).

[28] S.Kumar, S.Biswas, D.Mandal, H.N.Roy,
S.Chakraborty, S.N.Kabir, S.Banerjee; Chenopo-
dium album seed extract: a potent sperm-immobi-
lizing agent both in vitro and in vivo. Journal of Con-
traception, 75(1), 71-80 (2007).

[29] M.Richard; Glucosinolates-biochemistry, genetics
and biological activity. Plant Growth Regulation,
34(1), 91-103 (2001).

[30] Cimolai; MRSA and the environment: implications
for comprehensive control measures. European
Journal of Clinical Microbiology & Infectious Dis-
eases: Official Publication of the European Society
of Clinical Microbiology, 27(7), 48-93 (2008).

[31] S.D.Shruthi, A.Roshan, K.H.N.Naveen;A Review
on Medicinal Importance of Basella alba L. Inter-
national Journal of Pharmaceutical Sciences and
Drug Research, 4(2), 110-114 (2012).

[32] K.Anandarajagopal, D.Sudhahar, T.V.Ajaykumar,
G.Muthukumaran; Evaluation of CNS depressant
activity of aerial parts of Basella alba Linn. Jour-
nal of Pharmacology and Toxicology, 1(5),1-6
(2011).

[33] O.O.Odueso; The effects of fertilizers on the growth
and Yield of indian spinach (Basella alba) (2011).

[34] C.Palanuvej, S.Hokputsa, T.Tunsaringkarn,
N.Ruangrungsi; In vitro glucose entrapment and
alpha-glucosidase inhibition of mucilaginous sub-
stances from selected thai medicinal plants. Jour-
nal of Science Pharmaceuticals, 77(1), 837-849
(2009).

[35] V.Sivasankar, A.Moorthi, K.D.Sarathi,
D.P.Suganya; Anthocyanin, and its antioxidant prop-
erties in Basella alba. Journal of Pharmacy Re-
search., 4(3), 800-806 (2011).

[36] N.Siriwatanametanon, B.L.Fiebich, T.Efferth,
J.M.Prieto-Garcia, M.Heinrich; Traditionally used
thai medicinal plants: In vitro anti-inflammatory, an-
ticancer and antioxidant activities. Journal of
Ethnopharmacology, 130(2), 196-207 (2010).

[37] J.Pascaline, M.Charles, O.George, C.Lukhoba,
L.N.Ruth, D.M.Solomon; Ethnobotanical survey
and propagation of some endangered medicinal
plants from south Nandi district of Kenya. Journal
of Animal & Plant Sciences, 8(3), 1016-1043
(2010).

[38] K.Sen, S.Goel, S.Rawal, N.Mahajan, S.Baboo,
S.Alok; Antimicrobial Activity of Basella rubra
Leaves. International Journal of Pharmaceutical
Sciences and Research, 1(2), 90 (2010).


