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This study was undertaken to investigate the phytochemical and anti-bacterial properties of
Amorphophallus commutatus var. wynadensis tubers using solvents of increasing polarity (viz:
petroleum ether, hexane, and water). The chemical constituents of various extracts were obtained by
the phytochemical analysis. For the anti-bacterial studies, both gram positive bacteria (Streptococcus
pyogenes, Streptococcus faecalis and Bacillus cereus) and gram negative bacteria (Enterobacter
aerogenes, Escherichia coli, Salmonella typhi, and Proteus mirabilis) were used. Among the various
extracts, the petroleum ether extract (PEE) showed maximum zone of Inhibition (ZOl) against S. typhi
and P. mirabilis with ZOIl as 35 and 34 mm, respectively. The morphological aspects of A. commutatus

are also present.
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INTRODUCTION

From time immemorial, traditional medicinal plants have
been used as various types of active principles. WHO
has estimated that 70% of the world population is
dependent on traditional herbal medicines. Out of the
total 225000 plants species, only less than 10% have
been studied so far for their medicinal properties (Widjaja
and Lester, 1978; Kelmanson et al., 2000). India has rich
floral diversity of herbal plants and the traditional medical
system which is several hundred years old. Medicinal
plants attribute for physiologically active properties for the
treatment of numerous ailments (Adebanjo et al., 1983;
Natarajan et al., 2005). In tropical and subtropical Asia,
the genus Amorphophallus has been used as a food
source and as a traditional medicine for centuries. They
are perennial plants with a highly dissected umbrella-
shaped leaf blade and an underground stem in the form

of a corm (Chua et al, 2010). Nine species of
Amorphophallus, that is,Amorphophallus corrugatus
N.E.Br; Amorphophallus yunnanensis Engl.;
Amorphophallus albus P. Y. Liu and J. F. Chen;
Amorphophallus  kachinensis Engl. and Gehrm.;
Amorphophallus krausei Engl.; Amorphophallus konjac K.
Koch ex N.E.Br.; Amorphophallus paeoniifolius (Dennst.)
Nicolson; Amorphophallus  yuloensis H. Li; and
Amorphophallus nanus H. Li and C.L. long have been
reported and used as medicine, fodder, food, and for
wine production (Liu, 2004). In India, Amorphophallus
commutatus Engl. belonging to the family Araceae is
found to be distributed in the regions of Kerala,
Karnataka, Maharashtra and Gujarat. It is commonly
known as sherla, ujomut, vajramuth, and is one of the red
listed medicinal plants of the South India. Its tuberous

*Corresponding author. E-mail: gothandam@yahoo.com.




Figure 1. A. commutatus (Schott) Engl. var. wayanadensis (a)
Tuber; (b) inflorescence; (c) Infructescence; (d) a portion of
petiole showing mottling; (e) Lamina-side view.

Source: Sivad and Jaleel (2002).

corms are reported to be used for treatment of piles,
cysts and tumors (Ravikumar and Ved, 2004). It is also
used as cure for snake bite by tribal folks living in villages
of Sitamata wildlife, sanctuary, Rajasthan, India (Jain et
al., 2005; Kavitha et al., 2011). The morphology and taxo-
nomy of A. commutatus has been studied by Sivadasan
and Abdul Jaleel (2002), but its medicinal properties have
not been studied till now. In this study, the petroleum
ether, methanol, and water extracts of tuber corms of this
plant species are investigated for its phytochemical
analysis and their antimicrobial activity.

MATERIALS AND METHODS
Plant materials

The plant species were collected from the forest hills (Western
Ghats) of Wayanad district, Kerala (11°36'18"N latitude and
76°04'59"E longitude). The plant species were identified and
authenticated by Dr. V. Abdul Jaleel, Department of P.G Studies
and Research in Botany, Sir Syed College, Thaliparamba, Kerala
and was deposited (Herbarium specimen no. RIA 62) in Calicut
University Herbarium (CALI), Malappuram, Kerala. For preparation
of extracts, disease free fresh tuber corms were used.
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Bacterial strains

Seven species of human pathogenic bacteria were obtained from
the National Collection of Industrial Microorganisms (NCIM), Pune,
India, and Microbial Type Culture Collection (MTCC), Chandigarh,
India. The gram positive bacterial species used for testing were
Streptococcus pyogenes (NCIM 2606), Streptococcus faecalis
(NCIM 2405), and Bacillus cereus (NCIM 2458); and the gram
negative tested for the activity were Enterobacter aerogenes (NCIM
5139), Escherichia coli (NCIM 2810), Salmonella typhi (MTCC 733),
and Proteus mirabilis (NCIM 2388). These strains were preserved
at 4°C in the nutrient broth as stock cultures and were sub-cultured
for 24 h at 37°C prior to use.

Preparation of extracts

The tuber corms were properly washed followed by surface steri-
lization using 1% of sodium hypochlorite (Maina et al., 2010). The
tubers were chopped into pieces, sun dried, and powered using an
electric blender.  Extraction was done by Soxhlet apparatus
(Gennaro et al.,, 2008) using solvents viz: petroleum ether,
methanol, and water in the increasing order of their polarity. The
obtained solvent extracts were concentrated using vacuum distil-
lation process (Ferreira et al., 2006). The extracts were stored in
refrigerator at 4°C (Ayvaz et al., 2008; Sultana et al., 2009).

Phytochemical analysis

Phytochemical tests were carried out on the petroleum ether,
methanol and aqueous extract of plant materials using standard
procedures (Trease and Evans, 1978; Edeoga et al., 2005). The
analysis was done to test the presence of phytochemicals like alka-
loids, amino acids, carbohydrates, phenols, terpenoids, glycosides,
fixed oils and fats, proteins, flavonoids, anthoquinones, saponins,
coumarin, Anthocyanin, Flavanones, tannins, quinones, and
steroids.

Anti-bacterial assay

The anti-bacterial assay was performed on both gram positive and
gram negative bacterial species by well diffusion method (Onkar
and Dhingra, 1995). The petriplates were poured with approxi-
mately 25 ml autoclaved nutrient agar media (HIMEDIA) each.
Using a micropipette, standardized inoculum (0.1 ml) of 0.5
McFarland turbidity standards, equivalent to 5 x 10® cfu/ml
(McFarland, 1907; Lopez-Brea et al., 2008) was aseptically spread
on the surface of nutrient agar plate. After drying, four wells were
punched on each plate using a sterile cork borer of 8 mm diameter
(Bradshaw, 1992). 0.1 ml of each extract (concentration of 100
mg/ml each) was pipetted into respective wells (Ayfer and Turgay,
2003; Ramesh et al., 2010). 10% Dimethyl sulfoxide HIMEDIA was
used as vehicle control. Erythromycin (HIMEDIA) (0.5 mg/ml), a
broad spectrum antibiotic was used as positive control. The Petri
plates were incubated overnight at 37°C and the anti-bacterial
activity was measured after 18 h of incubation. The diameter of ZOI
was also measured. All the plant extracts were tested and
calculated in triplicates with the mean values (Gupta et al., 1962).

RESULTS
Morphological properties

A. commutatus (Figure 1: ato e) is a tuberous herb. The
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Figure 2. Anti-bacterial activity of tuber extracts of A.
commutatus var. wynadensis with four different solvents. The
solvents are petroleum ether (1); Methanol (2); Water (3);
dimethyl sulfoxide (4); against a: S. typhi; b: P. mirabilis; c: E.
coli; and d: E. aerogenes.

tuber (Figure 1a) is subglobose, circa (ca.) 14 cm dia-
meter, and ca. 5.5 cm thick, skin pale brown in color with
numerous roots. The petiole (Figure 1d) is cylindrical,
smooth, light greenish with whitish mottles. Lamina
(Figure 1e) is ca. 80 cm broad, with ovate-oblong leaflets
and an acuminate apex. The leaflets are ca. 15 cm long
and ca. 4.5 cm broad, with its upper surface dark green,
and lower surface light green in color. Its margin is entire
and the marginal surface is undulate. The peduncle is ca.
85 cm long and ca. 1.5 cm in diameter at base, and
tapers towards the top. It is light green with greenish
black and purplish green spots. The spathe is ovate-
oblong and is as long as the spadix, ca. 28 cm long, and
11 cm broad, with a convolute basal portion. Its limb is
expanded, erect with acute apex, purplish at the top, and
has greenish purplish at the base with white mottles.

The spadix is sessile, ca. 29 cm long. The female zone
is ca. 2.4 cm long and ca. 1.4 cm in diameter while, the
male zone is ca. 3.8 cm long and 3.8 cm in diameter. The
appendix of terminal spadix is an elongate conoid with a
rounded apex ca. 22 cm long, and 1.5 cm diameter,
tapering towards the tip, smooth and reddish brown in
color. The female flowers have a subglobose ovary, ca.
1.7 mm long and 0.2 mm diameter, green in color, and
unilocular with a single basal anatropous ovule. The style
is very short or absent with light purplish color. The
stigma is discoid with orange color. Male flowers are
sessile, loosely arranged, pale yellowish, with incon-
spicuously 2-lobed purplish connectives ca. 2 mm long
and 2.25 mm broad. Fruits are broadly ovate red-colored

berries, ca. 1.2 cm long and 0.8 cm diameter. The seeds
are ca. 0.8 cm long and 0.5 cm diameter.

Phytochemical analysis

The preliminary test carried out on the petroleum ether,
methanol and aqueous extract (Table 1) showed the pre-
sence of wide variety of phytochemicals. The presence of
terpenoids and glycosides were confirmed in all the three
extracts. PEE also showed the presence of fixed fats and
oils, and coumarins. Most of the phytochemicals were
found in methanol and aqueous extracts. Thick red pre-
cipitate formed in the Fehlings’ test confirmed the strong
presence of carbohydrates in methanol and aqueous
extract of tuber corms.

Anti-bacterial assay

The results of anti-bacterial assay (Table 2) revealed that
PEE was most effective against S. typhi (Figure 2a) and
P. mirabilis (Figure 2b) with a large inhibitory zone. It had
also shown significant activity against E. coli (Figure 2c)
and E. aerogenes (Figure 2d). Methanol extract had a
good potency against S. pyogenes and S. faecalis with
Z0l 19.06 and 18.86 mm, respectively. Aqueous extract
had shown appreciable activity against gram negative
bacteria viz: E. coli, S. typhi, and P. mirabilis except E.
aerogenes. While it showed no considerable activity
against gram positive bacteria. The ZOI of erythromycin
(positive control) was also presented in Table 2. There
was no ZOI with the vehicle control.

DISCUSSION

Emergence of resistant strains of bacteria and potent
side effects of modern chemical based drugs demands
the need for new antibiotics (Eloff, 1998). Among the
globally used drugs, 80% of them possess ethnomedical
properties, indistinguishable or associated to the present
use of the active constituents of the plant (Daniel and
Norman, 2001). It is also estimated that 60% of anti-
infectious drugs commercialized or under clinical trials
are from natural sources (Yue-Zhong, 1998). Majority of
these cannot be synthesized economically and are
acquired directly from plants (Hamburger and
Hostettmann, 1991; Rates, 2001).

The strong presence of carbohydrates, absence of
proteins, and amino acids revealed in the phytochemical
analysis of A. commutatus var. wynadensis (Table 1)
showed similarity with the previous reports on
Amorphophallus campanulatus, another species of the
same genus (Firdouse and Alam, 2011). The anti-
microbial activity of plant extracts (solvent based) is
proportionate with the type and quantity of active
chemical constituents in it (Fokunang et al., 2000).
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Table 1. Preliminary phytochemical analysis of tuber extracts of A. commutatus var. wynadensis.

Chemical constituent Test

Tuber extract

Petroleum ether Methanol Water

Alkaloids Wagner’s test - +

Amino acids Ninhydrin test - - -
Carbohydrates Fehlings test + +
Phenols Ferric chloride test - + +
Terpenoids Salkowski test + + +
Glycosides Keller kiliani test + + +
Fixed oils and fats Spot test + + -
Proteins Biuret test - - -
Flavanoids Shinoda test - - -
Anthoquinones Borntrager’s test - - -
Saponins Foam formation test - - -
Coumarin Alkaline test + - -
Anthocyanin Alkaline test - - -
Flavanones Sodium hydroxide test - + +
Quinones Sulfuric acid test - + +
Tannins Ferric chloride test - + +
Steroids Libermann burchard test - + -

+ indicates presence; - indicates absence.

Table 2. Anti-bacterial assay of tuber extracts of A. commutatus var. wynadensis.

Zone of inhibition (in mm) £ SD

Micro-organism

Petroleum ether Methanol Water Standard drug (erythromycin)

S. pyogenes 14.83 £0.76 19.06 + 0.30 0 +0.00 20.3+0.7

S. faecalis 10.96 £ 0.5 18.86 £ 0.15 0+0.00 23+0.2

E. aerogenes 21.9+0.17 11.23+0.68 0+0.00 22.03+0.25

E. coli 27.13+0.32 10.73+0.25 11.8+0.2 2493 +0.11

S. typhi 34.7+0.7 11.96 £0.05 22.13%0.15 25+0.9

B. cereus 0 +0.00 18.56 + 0.30 0+0.00 22.9+0.15

P. mirabilis 34.06 +0.20 11.56 £0.20 23.96+0.45 20.2+0.72

The anti-bacterial test results (Table 2) suggested that
the extracts showed a better activity against the gram
negative bacteria. Among the three extracts, PEE
presented maximum anti-bacterial activity against the
human pathogens. Especially, significant activity was
shown against the typhoid causing pathogen, S. typhi
with a ZOl of 34.7 mm. Generally, the antimicrobial
activity is attributed to the secondary metabolites like
terpenoids, glycosides as proposed by previous reports
(Daisy et al., 2008; Goldy and Kalra, 2011). The PEE
showed potent activity with a ZOl of 34.06 mm against P.
mirabilis. This facultative anaerobe is capable of ex-
pressing multiple antibiotic resistances, characterized as
plasmid-borne drug resistance (Khan and Musharraf,
2004). In this concern, these extracts would be of
substantial importance in exterminating these pathogenic
attacks. Moreover, the activities of PEE against these
bacterial pathogens were efficacious than erythromycin

(0.5 mg/ml), the standard commercial anti-bacterial drug.
The methanol extracts depicted a moderate activity
against all the test pathogens. Except for S. typhi and P.
mirabilis, the aqueous extract showed the least activity
against other test pathogens.

A previous study on the anti-bacterial activity of PEE of
A. campanulatus is attributed to amblyone, a triterpenoid
(Khan et al., 2008). Similarly, the anti-bacterial activity of
PEE of A. commutatus might be due to the presence of
terpenoids, reported in the phytochemical analysis. This
research might aid in fabricating wide spectrum plant
based antibiotic effective against antibiotic resistance
infection caused by pathogenic bacteria.

Conclusion

These phytochemical and anti-bacterial analyses are the
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first reported for A. commutatus var. wynadensis. Potent
anti-bacterial activities proved by the experimentation
defend the claims of the traditional use of A. commutatus
in ayurvedic medicine preparation, its use as a remedy
against various bacterial infections, and its ethno-
botanical uses. Nevertheless, the exact molecular
mechanisms of the Indian systems of medicines like
Ayurveda are not being revealed and it is not accepted by
the International Society of Science. Further studies are
required to isolate and characterize the structural eluci-
dation of the bioactive compounds from A. commutatus
for future commercialization.
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