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ABSTRACT

Objective: Antioxidant activity (AOA) and antibacterial screening of tubers of unexplored Amorphophallus konkanensis Hett., Yadav & Patil (AKT)
and Amorphophallus bulbifer (Roxb.) Bl. (ABT).

Methods: Antioxidant activity was evaluated by using ferric reducing antioxidant power (FRAP), 1 1-diphenyl-2-picrylhydrazyl (DPPH) radical,
hydroxyl (OHe) radical, nitric oxide (NO-) radical scavenging activities. Phenolics were determined by total phenolic content (TPC) assay.
Antibacterial screening of different solvent extracts of tubers was tested against Gram positive and Gram negative bacterial strains by using the agar
diffusion method. HPLC analysis was carried out for active phenolic compounds.

Results: Tubers were extracted with three different solvents (ethanol, acetone and water). Acetone extracts of AKT and ABT exhibited the highest
phenolic content 29.37+0.83 and 20.62+1.04 mg GAE/g. The AKT and ABT acetone extracts possesses highest free radical scavenging activity
towards FRAP (0.632 & 0.586 0. D), DPPH (85.78% & 82.68%), hydroxyl (OH-) radical (82.43% & 80.26%), nitric oxide (NO-) radical (81.34% &
80.8%). The phenolic compounds tannic acid, gallic acid, quercetin, p-coumaric acid, catechin were identified by the HPLC method in acetone
extracts. Among the different extracts, acetone extract of both the species of Amorphophallus showed significant antibacterial activity against all
Gram positive and Gram negative bacterial strains tested.

Conclusion: The results indicated that AKT and ABT can be considered as good sources of natural antioxidant for medicinal, commercial,
nutraceutical and functional food applications. Antibacterial efficacy shown by these plants provides a scientific basis for their traditional uses in

remedies.
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INTRODUCTION

A free radical is a molecule with one or more unpaired electrons in
the outer orbital. These free electrons are referred to as oxidizing
agents [1]. Many of the free radicals such as superoxide radical (02e-
), hydroxyl radical (OHe), peroxyl radical (ROOe) and nitric oxide
radical (NOe) attack biological molecules, such as lipids, proteins,
enzymes, DNA and RNA, leading to cell or tissue injury associated
with aging, atherosclerosis, carcinogenesis [2].

Antioxidants are able to retard, delay or prevent oxidation process
[3]. The potential of antioxidant constituents of plant materials for
the maintenance of health and protection from coronary heart
disease and cancer is also raising interest among scientists and food
manufacturers as consumers move toward functional foods with
specific health effects [4]. Number of plant species possesses natural
antioxidants with high antioxidant activity and investigations on
these were initiated based on their uses in traditional medicines [5].

An antimicrobial is a substance that kills or inhibits the growth of
microorganisms such as bacteria, fungi or protozoan. A wide range
of natural compounds are used as antimicrobials [6]. Plants have an
almost limitless ability to synthesize aromatic substances, most of
which are phenols or their oxygen substituted derivatives. Most of
which are secondary metabolites, of which at least 12,000 have been
isolated. A number were estimated to be less than 10% of the total.
Such a secondary metabolites plays a very important role in plant
defense mechanism [7]. The World Health Organization estimated
that 80% of the population in developing countries still relies on
traditional medicines, mostly plant drugs for their primary health
care needs. Although hundreds of plant species have been tested for
antimicrobial properties, the vast majority of have not been
adequately evaluated [8]. Hence, there is an urgent need to study the
screening of antimicrobial properties of herbs, which will be helpful in
the treatment of several diseases caused by microorganisms [9, 10].

Amorphophallus species are mainly used as a vegetable and as an
ingredient in ayurvedic preparations [11]. The tuberous roots of the
species of Amorphophallus campanulatus Bl. are used traditionally for
the treatment of piles, abdominal pain, tumors, enlargement of spleen,
asthma and rheumatism [12]. The tuberous roots of the plant also have
tonic, stomachic and appetizer properties [13]. The tuber contains
flavonoids, phenols, coumarins, terpenoids, sterols, tannins, steroids,
alkaloids and sugars like glucose, galactose and rhamnose [14, 15].

The purpose of this study was to evaluate Amorphophallus
konkanensis and Amorphophallus bulbifer as new potential sources
of phenolic compounds having the natural antioxidants and
antibacterial activity.

MATERIAL AND METHODS
Plant material and sample preparation

Fresh tubers of Amorphophallus konkanensis Hett.,Yadav & Patil
(AKT) and Amorphophallus bulbifer (Roxb.) Bl. (ABT) (Family:
Araceae) were collected from Ratnagiri and Amboli in Western
Ghats of Maharashtra, India respectively. The tubers were cleaned,
chopped and kept in hot air oven at 40°C for 48h for drying. The
dried AKT and ABT were made to a fine powder using mortar pestle.
Tubers were extracted using solvents, acetone, ethanol and water at
solvent to powder ratio of 1: 10. Weighed amount of each sample
was extracted in known volume of the solvent for 24 h with shaking
on a rotary shaker. Each extracted material was filtered through
Whatman filter paper No. 1. These extracts were again dried and
concentrated by evaporating the solvent completely in a water bath
at the range of boiling points of solvents. The dried extracts were re
suspended in respective solvents [16] and stored at 4°C. These
extracts used to test the total phenolic content (TPC), Ferric
reducing antioxidant power (FRAP), 1,1-diphenyl-2- picrylhydrazyl
(DPPH) radical, (OH-) radical, (NO-) radical.
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Total phenolic content (TPC)

The TPC of AKT and ABT extracts in four different solvents was
determined spectrophotometrically using the Folin-Ciocalteu assay
of Singleton and Rossi with some modifications [17]. An aliquot of
100ul of each extract was mixed with 2 ml of Folin- Ciocalteu
reagent which was previously diluted 10-fold with distilled water.
The solutions were allowed to stand at 25°C for 5 min before adding
2 ml sodium carbonate (15%) solution in distilled water. After 90
min at room temperature, absorbance was measured
spectrophotometrically at 765 nm. This was compared to a standard
curve of gallic acid concentrations and expressed as mg of gallic acid
equivalents per g (mg GAE g-1) of dry powder.

Antioxidant activity
Ferric reducing antioxidant power assay (FRAP)

The FRAP assay was carried out as previously described [18]. The
various aliquots of AKT and ABT extract (0.5-2 mg/ml)
concentrations were allowed to react with 2.5 ml sodium phosphate
buffer (200 mM, pH 6.6) and 2.5 ml potassium ferricyanide (1%).
The mixture was incubated at 50°C for 20 min, then 2.5 ml
trichloroacetic acid (10% w/v) was added.

Then 5 ml of the above reaction solution was combined with 5 ml
distilled water and 1 ml ferric chloride (0.1%). The absorbance was
measured spectrophotometrically at 700 nm and compared to
Butylated Hydroxy Anisole (BHA) standard; any increase in
absorbance is synonymous of an increase in reducing power.

DPPH radical scavenging activity

Antioxidant activity of AKT and ABT extracts was evaluated by 1, 1-
diphenyl-2-picrylhydrazyl (DPPH) assay [19]. The different
concentrations (0.5-2 mg/ml) of AKT and ABT extracts were allowed
to react with 5 ml methanolic DPPH (0.1 mM) solution. The mixture
was shaken vigorously and left to stand at room temperature for 30
min in the dark The absorbance was measured
spectrophotometrically at 517 nm. A control sample with no added
extract was also analyzed and the results were expressed as radical
scavenging activity (% RSA).

[A(control) — A(sample)] x 100

0 =
% RSA A(control)

Where, A = absorbance at 517 nm.
Hydroxyl radical scavenging activity

The hydroxyl radical scavenging activity was determined according
to method of Klein et al [20]. The different concentrations (0.5-2
mg/ml) of AKT and ABT extracts were allowed to react with 100pl of
phosphate buffer (0.1M, pH 7.4), 1 ml of Fe-EDTA solution (0.13%
ferrous ammonium sulphate & 0.26% EDTA), 0.5 ml EDTA(0.018%)
and 1 ml Dimethyl Sulphoxide (0.85% v/v) in phosphate buffer
(0.1M pH 7.4) were added to these mixtures. The reaction was
initiated by adding 0.5 ml ascorbic acid (0.22%).

These reaction mixtures were incubated at room temperature for 15
min. The reaction was terminated by the addition of 1 ml ice cold
TCA (17.5% w/v). Finally 3 ml Nash reagents (150g ammonium
acetate, 3 ml glacial acetic acid and 2 ml acetyl acetone were mixed
and raised to 1L with D. W) was added and left at room temperature
for 15 min for colour development. The intensity of the yellow
colour formed was measured spectrophotometrically at 412 nm. A
control sample with no added extract was also analyzed and the
results were expressed as radical scavenging activity (% RSA).
A(sample)

%RSA=1———<x%x100
% A(control)

Where A = absorbance at 412 nm
Nitric oxide radical scavenging activity

The nitric oxide radical scavenging activity was determined by using
Griess reagent [21] with some modifications. The various aliquots of
AKT and ABT extract concentration (0.5-2 mg/ml) were allowed to
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react with 400pl sodium nitroprusside (10 mM), 250ul Griess
reagent (1% sulphanilamide, 2 % H3PO4 & 0.1 % napthylethylene
diamine dihydroxy chloride) and incubated at 25°C for 1 hr. Finally 2
ml distilled water was added and absorbance was taken at 546 nm
on spectrophotometer. Radical scavenging activity of nitrite oxide
generated is measured by comparing the absorbance values of
control and test preparations. The antioxidative potential of both
extracts was evaluated as showed for the DPPH assay. The
absorbance of all the assays was measured on Thermo Scientific-
Chemito UV-2100.

Antibacterial activity
Test organisms

Four bacterial strains were used in the present study were Gram
positive: Staphylococcus aureus (NCIM 2802), Bacillus subtilis (NCIM
2045); and Gram negative: Klebsiella pneumoniae (NCIM 2883) and
Salmonella typhi (NCIM 2501). Bacterial cultures were first
incubated at 37°C+0.1°C for 24 h in the nutrient broth (Mueller-
Hinton). The bacterial suspensions were prepared and adjusted by
comparison against 0.5 of the MacFarland turbidity standard (5x107
cells/mL) tubes, and further that was standardized in our laboratory
by a turbidity measure at 420 nm wavelength prior to use for
antibacterial testing. The test organisms were sub cultured at 37°C
for 24 h and maintained on nutrient agar media.

Screening of antibacterial activity

Sensitivity of different bacterial strains to various extracts was
measured in terms of zone of inhibition using agar diffusion assay
[22]. The plates containing Mueller-Hinton agar media were
spreaded with 0.2 ml of the inoculums of different bacterial cultures.
Wells were cut out from agar plates using a sterilized stainless steel
borer and filled with 0.1 ml (500ug) of the extract.

The plates were inoculated with different bacterial cultures and
incubated at 37°C up to 24 h and diameter of the resultant zone of
inhibition was measured in mm. The bacteria with a clear zone of
inhibition were considered to be sensitive. Chloramphenicol (2
pg/well) was used as a positive control. For each combination of
extract and the bacterial strain, the experiment was performed in
duplicate and repeated thrice.

Phytochemical analysis

Phytochemical analysis involves the qualitative analysis of plants. The
preliminary qualitative tests have been attempted in AKT and ABT to
find out the presence or absence of certain bioactive compounds.
Different chemical tests were performed by using different extracts of
tubers (ethanol, acetone and water) for phytochemical screening of
compounds like, the phenolics, flavonoids, tannins, alkaloids,
coumarins, sterols, triterpenoids and saponins using standard
procedures to identify the constituents [23, 24].

HPLC analysis

HPLC was done using a Hitachi LaChrome chromatograph fitted with
a reversed phase column (Column- C18; 5 mm, 250x4.6 mm) and a
UV detector set at 240 nm. The column was operated at room
temperature. Separations were carried out in a liquid feed pumping
system by using acetonitrile (70%) and water (30%) as a mobile
phase with a flow rate of 0.5 ml/min. The injection volume for all
samples was 100 pL [25](Biswas et al, 2013). The phenolic
compounds were analyzed by matching the retention time and their
spectral characteristics against those of standards.

Statistical analysis

In this study, three analyses of each sample were made and each
experiment was performed in triplicate (n=3). Values representing
the effective concentration of investigated extracts that because
50% of inhibitions (ECso value) were determined by linear
regression analysis of obtained RSA. Analysis of variance was
performed for all data at p<0.05 using Graph Pad software
(GraphPad InStat version 3.00, GraphPad Software, San Diego, CA,
USA) with n>3.
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RESULTS AND DISCUSSION
Total phenolic content (TPC)

The yield of ethanolic, acetonic, aqueous extracts of AKT and ABT is
found to be 16.35%, 23.06%, 11.42% and 12.92%, 19.58%, 10.14%
respectively. Typical phenolics that possess antioxidant activity have
been characterized as phenolic acids and flavonoids [26].
Phytochemical investigation of Amorphophallus companulatus
revealed the presence of phenols and flavonoids [14]. The amount of
TPC determined in different solvent extracts of ACT and APT is
shown in Table 1. Results revealed that acetone was the best solvent
for extracting phenolic compounds followed by ethanol and water.
Acetonic extracts of AKT and ABT shows higher phenolic contents
29.37+0.83 and 20.62+1.0mg GAE/g, respectively.

TPC was influenced by the solvent used for extraction [27]. It is
generally believed that plants which are having more phenolic
content show good antioxidant activity that is there is a direct
correlation between total phenolic content and free radical
scavenging activity [28].

Table 1: Total phenolic contents in AKT and ABT extracts

Extracts Total phenolics (mg GAE/g)

AKT Extracts ABT Extracts
Ethanolic 17.25+1.10 14.32 +£0.92
Acetonic 29.37 +0.83 20.62 + 1.04
Aqueous 9.88 + 1.31 8.64+1.17

Each value is expressed as mean # SE (n = 3).

Ferric reducing antioxidant power assay (FRAP)

Antioxidant compounds cause the reduction of ferric (Fe3*) form to the
ferrous (Fe?*) form because of their reductive capabilities. Prussian blue
colored complex is formed by adding FeCls to the ferrous (Fe2*) form.
Therefore, reduction can be determined by measuring the formation of
Perl’s Prussian blue at 700 nm [18, 29]. In this assay, yellow color of the
test solution changes to green or blue color being dependent upon the
reducing power of antioxidant samples.

A higher absorbance indicates a higher ferric reducing power.
Different AKT and ABT extracts showed increased ferric reducing
power with the increased concentration (Fig. 1). The reducing
power of AKT extracts decreased in the order of acetone (0.632 0. D)
> ethanol (0.491 O. D) > water (0.212 0. D) and of ABT extracts,
acetone (0.586 0. D) > ethanol (0.429 0. D) > water (0.1670. D)
respectively for higher concentration (2mg/ml). Fe3* reduction is
often used as an indicator of electron-donating activity,which is an
important mechanism of phenolic antioxidant action [18, 30]

Acetone —s—Ethanol —i— Acefone —=— Efhanol
{ +— Aqueous —e—EBHA 1 =+ Agueous —8—EBHA
g
£ 0s Zos
s g
£ 06 L 06
2 04 g 04
g =
Z 02 T: 0.2
E 2
2 20
< 05mg 1mg 15mg Img 05mg lmg 15mg lmg
i) AKT extracts mg/ml b) ABT extracts mg/ml

Fig. 1: Ferric reducing antioxidant power of a) AKT extracts b)
ABT extracts

DPPH radical scavenging activity

One mechanism by which antioxidants inhibit oxidation is by
quenching reactive species through hydrogen or electron donation
[31]. DPPH assay measures this capacity by monitoring the decrease
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in absorbance of DPPH radical as it reacts with the antioxidant,
marked by the color change from purple to yellow.

The presence of an antioxidant in the sample results in the
disappearance of DPPH radical chromogens, which can be detected
spectrophotometrically at 517 nm. This method is sensitive to light,
oxygen, pH, and type of solvent used [32]. The radical scavenging
effects of AKT and ABT extracts are shown in Fig. 2. All the assessed
extracts were able to reduce the stable, purple colored DPPH radical
reduction. From the analysis of Fig. 2, we can conclude that the AKT
and ABT acetone extracts shows highest scavenging effects on DPPH
radicals (85.78+0.46 & 80.68+1.02% respectively at conc. 2mg/ml)
and increased with the concentration increase.

005mg *1mg #1.5mg ®2mg D05mg “1mg ®1.5mg 82 mg
100

60 &

N il

Ethanol Acetone Aqueous BHA Fthana] Acetone Aqueous BHA
a) Solvent (AKT extracts) Solvent (ABT extracts)

DPPH Seavenging %
DPPH Scavenging %

Fig. 2: DPPH radical scavenging activity of a) AKT extracts b)
ABT extracts

Hydroxyl radical scavenging activity

Hydroxyl radical scavenging activity was estimated by generating
hydroxyl radicals using ascorbic acid-iron EDTA. The hydroxyl
radicals formed by the oxidation react with DMSO to yield
formaldehyde, which provides a convenient method for their
detection by treatment with Nash regent.

Hydroxyl radical is an extremely reactive species formed in
biological systems and has been implicated as highly damaging in
free radical pathology, capable of damaging almost every molecule
found in living cells. This radical has the capacity to join nucleotides
in DNA and cause strand breakage, which contributes to
carcinogenesis, mutagenesis and cytotoxicity [20]. The activity of the
extracts is attributed to their hydrogen-donating ability [33].

Data in Fig. 3 showed the OH- radical scavenging activity of the
different AKT and ABT extracts. Results clearly indicated that all the
extracts exhibited antioxidant activity and it was dose dependent
acetone > ethanol > water. Acetone extracts showed the strongest
(AKT-82.43+£1.01% & ABT-80.26+1.1% at conc. 2mg/ml) OH- radical
scavenging activity. These results show that the potential scavenging
abilities of phenolic substances might be due to the active hydrogen
donor ability of hydroxyl substitution.
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Fig. 3: Hydroxyl radical scavenging activity of a) AKT extracts b)
ABT extracts

Nitric oxide radical scavenging activity

Nitric oxide is generated in reaction forms chromophore with Griess
reagent which was measured 546 nm. Absorbance decreases with
colour intensity shows nitric oxide scavenging activity. Nitric oxide
(NO) is a potent pleiotropic mediator of physiological process such
as a smooth muscle relaxant, neuronal signaling, inhibition of
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platelet aggregation and regulation of cell mediated toxicity. It is a
diffusible free radical which plays many roles as an effectors
molecule in diverse biological systems including neuronal
messenger, vasodilatation and antimicrobial and antitumor
activities [34].

Data in Fig. 4 clearly indicated that AKT and ABT extracts inhibited
nitric oxide radical in a dose dependent manner as acetone > ethanol
> water. The highest Nitric oxide radical scavenging activity was
recorded in acetone extract (AKT-81.34+1.03% & ABT-80.8+1.97%
at conc. 2mg/ml).
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Fig. 4: Nitric oxide radical scavenging activity of a) AKT extracts
b) ABT extracts
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In Table 2, ECso values are presented (acetone and ethanol extracts)
for DPPH, hydroxyl, nitric oxide radical scavenging effects of AKT
and ABT extracts obtained from different solvents. The correlation
of TPC with FRSA of AKT and ABT is shown in Table 3. The results
indicate both AKT and ABT extracts demonstrated a strong and
highly significant correlation of TPC with antioxidant activity for
FRAP, DPPH, hydroxyl, nitric oxide respectively. These data indicate
that phenolic compounds are potent scavenger of free radicals as
well as reducing agents. Similar relation was reported in earlier
studies [5, 35].

Table 2: ECso values (mg/ml) of AKT and ABT extracts

Extracts DPPH Hydroxyl Nitric Oxide
Radicals Radicals (ECs0)  Radicals (ECso)
(ECs0)

AKT Extracts

Ethanolic 2.70 1.88 1.92

Acetonic 1.21 1.50 1.47

ABT Extracts

Ethanolic 3.02 2.28 2.04

Acetonic 1.37 1.69 1.7

EC50 (mg/ml): effective concentration at which 50% of DPPH
radicals, (OH-) radicals, (NO-) radicals are scavenged.

Table 3: Correlation between total phenolics and FRSA

Methods of FRSA Total Phenolics
AKT Extracts ABT Extracts
Acetone Ethanol Acetone Ethanol
Ferric reducing antioxidant power (FRAP) 0.951 0.939 0.926 0.955
DPPH Radicals Scavenging activity 0.976 0.997 0.966 0.984
Hydroxyl Radicals Scavenging activity 0.963 0.975 0.977 0.962
Nitric Oxide Radicals Scavenging activity 0.959 0.987 0.976 0.980

Antibacterial screening

Antibacterial potency was assessed by the presence or absence of
inhibition zones. Antibacterial activities of ethanol, acetone and
aqueous extracts of AKT and ABT against different Gram positive
and Gram negative bacterial strains were summarized in Table 4.
The results showed that, acetone and ethanol extracts of both AKT
and ABT having the antibacterial activity against all selected
bacterial strains viz. Bacillus subtilis (NCIM 2045), Staphylococcus

aureus (NCIM 2802), Salmonella typhi (NCIM 2501), Klebsiella
pneumoniae (NCIM 2883). Aqueous extracts of both the tubers
showed poor inhibitory activity against all bacterial cultures except
Staphylococcus aureus (NCIM 2802).

Acetone extracts showed significant antibacterial activity as
compared to the ethanolic extract of both the tubers. All the extracts
of both the tubers showed significant inhibitory zone against
Staphylococcus aureus (NCIM 2802).

Table 4: Antibacterial activity of AKT and ABT extracts

Test organisms AKT extracts ABT extracts
ethanol acetone aqueous ethanol acetone aqueous

Gram positive

Bacillus subtilis + ++ + ++ -
Staphylococcus aureus + +++ ++ ++ +

Gram negative

Salmonella typhi + ++ + ++ -
Klebsiella pneumoniae ++ ++ + ++ -

(+) zone diameter less than 15 mm, (++) zone diameter 15 - 20 mm, (+++) zone diameter >20 mm, (-) absence of inhibition zone

Phytochemical analysis

The qualitative phytochemical analysis of ethanol, acetone and
aqueous extracts of AKT and ABT was presented in Table 5.

All phytochemical compounds viz. phenolics, flavonoids, tannins,
alkaloids, coumarins, sterols, triterpenoids and saponins were found
in acetone extracts of tubers of both the species. Aqueous extracts of
both AKT and ABT showed the presence of phenolics, flavonoids and
tannins only while ethanolic extracts both species of tubers do not
contain sterols and triterpenoids. Ethanol extracts of AKT and ABT
showed the presence of alkaloids and coumarins respectively.

Phytochemicals present in AKT and ABT extracts may be
responsible for the antibacterial activity. The results of the present
study reveal the fact that the organic solvent extracts (ethanol and
acetone extracts) exhibited greater antimicrobial activity because
the antimicrobial principles were extracted only through the organic
solvent medium [36, 37]. The present study supports the claimed
uses of Amorphophallus tubers in the traditional system of medicine.

HPLC analysis

Acetone extracts of both AKT and ABT showed significant
antioxidant activity. Therefore, during HPLC analysis, we selected
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acetone extracts for evaluation of phenolic compounds. HPLC
chromatograms of AKT and ABT extracts are shown in Figure 5.
HPLC analysis is the best way for chemical characterization [38, 39].
The present study also established HPLC fingerprint for the active
phenolic acids that can serve as antioxidants and antibacterial
compounds.

Polyphenols are present in rich amount in several plants and many
of them possess antioxidant, anti-inflammatory, antibacterial and
several other therapeutic properties [40].
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Fig. 5: HPLC chromatogram for acetone extract of a) AKT: 1)
tannic acid 2) gallic acid 3) quercetin 4) p-coumaric acid, b)
ABT: 1) tannic acid 2) gallic acid 3) catechin 4) quercetin 5) p-
coumaric acid.

The reducing property of phenolics can influence the redox potential
of microbial growth causing growth inhibition [41]. HPLC analysis of
the acetone extracts of both AKT and ABT showed the presence of
tannic acid, gallic acid, p-coumaric acid and quercetin. Catechin was
observed only in ABT.

Table 5: Qualitative analysis of phytochemicals in AKT and ABT extracts

Phytochemicals AKT extracts ABT extracts

ethanol acetone Aqueous ethanol acetone aqueous
Phenolics + ++ + ++ +
Flavonoids + ++ + + +
Tannins + + + + +
Alkaloids + + - + -
Coumarins - ++ + ++ -
Sterols - + - + -
Triterpenoids - + - + -
Saponins + + + + -
+ Present - Absent
CONCLUSION REFERENCES

In conclusion, present investigation on A. konkanensis and A. bulbifer
tubers from India, indicate that they have antioxidant and
antibacterial activity because of presence of significant high level of
phenolic compounds and other phytochemicals. Acetone is the best
solvent not only for extracting phenolic compounds showing high
radical scavenging activities but also showed good antibacterial
property. The results of HPLC profiling of acetone extracts justify
that the isolated phenolics exhibit significant free radical scavenging
activity. A. konkanensis and A. bulbifer tubers showed significant
inhibitory activity against both Gram positive and Gram negative
bacterial cultures i. e. wide spectrum activity. The anti-bacterial
action of various extracts of both the tubers may show their
potential as antibacterial herbal remedies. Therefore, AKT and ABT
can be considered as excellent sources of natural antioxidant and
antibacterial for medicinal, commercial, nutraceutical and functional
food applications.
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