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ABSTRACT

The current study was designed to perform phytoa#screening, antimicrobial, antioxidant, hemdadyactivities
and GC-MS analysis of B. acuminata leaves and std@macts. Antimicrobial activity for hexane, chlfwom, ethyl
acetate, methanol and aqueous extracts were sadebpeagar well diffusion method against Escherichidi,
Staphylococcus aureus, Pseudomonas aeruginosasikliebpneumoniae, Salmonella typhimurium and Agifias
fumigates, Aspergillus niger. To check the antiamidstatus, DPPH radical scavenging, lipid peroxida
inhibition, reducing power and total antioxidanttaties were performed. Hemolytic activity wasleated by
Spectrophotometric method. Phytochemical screeslimogved the presence of carbohydrates, phenolic congs,
saponins, flavonoids, oils and fats in leaves atans of all the extracts. Aqueous extract of stanmt leaves
(1000pg/ml) resulted in prominent antimicrobial i@ty against Aspergillus fumigates, Aspergilluger with
maximum zone of inhibition (19mm and 14mm) modezrane of inhibition (L0mm and 4mm) respectively. |
addition, aqueous leaf and stem extracts exhib8déc and 81% of DPPH radical scavenging {J@alues:
39.75pug/ml and 42.89 pg/ml) and 41% and 64% ofl [p@roxidation inhibition (IGvalues: 0.69 mg/ml and 1.226
mg/ml) respectively and also no hemolytic actiwhs observed which proves non toxicity of theaekdragainst
human erythrocytes. Both the extracts also shogeti amount of phenolics (19.99 mg GAE/g and 29897
GAE/g of extract) and flavonoids (150.99 mg QE/d &4.98 mg QE/g of extract) within them. GC-MS wgsial
detected hexamethyl cyclotrisiloxane and 1-methydi3yl indane in leaf and stem extracts. In futtine, compound
responsible for the antimicrobial and antioxidarmtisity is to be extracted and could be used ast@imedicine.
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INTRODUCTION

Oxidation is a chemical process that generatesr&dieals in cell that transfers electrons or hgéroion from a
substance to an oxidizing agent. Most of the biclslgfree radicals are highly reactive and are ined in
damaging all components of cell such as proteipgld and mitochondrial DNA leading to increaseddarction of
chemically reactive molecules containing oxygenu§lenhances accumulation of free radicals withits @nd
contribute to the aging process. Natural oxidamtsely phenols in medicinal and dietary plants ceavent the
oxidative damage caused by free radicals ALifomobile exhaust, radiation, pesticides and aifution etc can
generate free radicals [2]. Reactive free radieabs involved in the pathophysiology of various dises like
Alzheimer’s, AIDS, cardiovascular diseases andrageic [3].The effect of oxidative stress is due to productbn
free radicals which cause disruptions in normallmatsm of the immune system. Oxidative stressasdht to be
important in neurodegenerative diseases. Oxidatan be inhibited by molecules known as antioxidants
Antioxidant potential activity of plants is mainigue to their phenolic compounds [8ince flavonoids are
polyphenolic compounds involved in free radicalvesaying, inhibition of hydrolytic, oxidative enzymand anti-
inflammatory action [5, 6Medicinal plants serves as potential sources absidint activity. Hence, antioxidants
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play a crucial role in termination chain reactidnsremoval of free radicals and inhibit other oxida reactions.
There are synthetic antioxidants commercially amaéd that exhibit low solubility and moderate axid@nt
activity. In addition they result in undesirabldesieffects [7, 8].

The present studwas carried out in a systematic record of thetikadree radical scavenging activity in selected
medicinal plant specid3. acuminata. B. acuminata a flowering plant species native to tropical theastern Asia,
member of the fabaceae family which is being usaditionally to cure gastrointestinal diseases, skin diseases,
venereal diseases and leproByfferent parts of this plant such as bark, leawtsm, flowers and roots have been
used in traditional medicine [9Though different parts of this plant were reportedpossess good medicinal
properties [10, 11], there is no published studstipalarly on the phytochemical, antioxidant, anitmbial and
hemolytic activity of B. acuminataleaves and stems. Hencthe focus of this study was to investigate
phytochemical, antioxidant, antimicrobial and heyticlactivities in leaves and stem extract8ofcuminata

EXPERIMENTAL SECTION

Chemicals

Dimethyl sulfoxide, 1,1-Diphenyl-2-picryl hydraz¢DPPH), quercetin, gallic acid, tert-butyl-4-hydyoioluene
(BHT), Folin Ciocalteu reagent, 0.1% ferric chlajcethyl acetate, ninhydrin solution, Sodium cagienaluminum
chloride, Absolute ethanol, methanol, disodiumogghate, ammonium solution, ammonium molybdate,
potassiumferricyanide and trichloroaceticacid pasgd from Sisco research laboratories Pvt Ltd. Muélinton
Agar, Nutrient Agar, Potato Dextrose Agar, Nutridroth were obtained from Hi- Media Pvt Ltd. Althe
chemicals purchased were of analytical grade.

Plant material

B. acuminatdeaves and stems were collected from the natumaililation growing in the forest area, Kerala, India
during September 2014. The identification of thecsmen was done by Department of Botany, University
Kerala, Kariavattom with Voucher number: KUBH-5864.

Processing of plant

The leaves and stems Bf acuminatawvere collected and washed thoroughly in distilleter and were allowed to
dry at room temperature. Dried leaves and stemg waiformly grinded using mechanical grinder to mdine
powder. The powder was serially extracted in hexahbroform, ethyl acetate, methanol and distilleatter (10%
w/v) using a Soxhlet apparatus. These extracts w@meentrated at 40°C under reduced pressure (Z2)mith a
rotary evaporator and dried using lyophilizer. drextract was collected in air tight containerfimther use.

Phytochemical screening
Preliminary phytochemical screening of stems aastde ofB. acuminatavas performed by the method developed
by Harborne [12].

Antimicrobial activity

Microorganisms used

The bacterial isolates used weBgaphylococcus aureugscherichia coli, Pseudomonas aeruginosa, Klelzsiell
pneumonia, Salmonella typhimuriuithe fungal isolates used wekepergillus fumigateand Aspergillus nigerAll
these clinical isolates were maintained on nutrigyar at 4°C.

Antibiotics used
Ciproflaxocin, Amoxicillin, Gentamycin, Cephalosjgr Chloramphenicol,Enilconaezolewere used againss.
aureus E. coli, P. aeruginosaK. pneumoniaS. typhj A. fumigatusandA. niger.

Evaluation of antimicrobial activity

Antimicrobial activity was carried out using agaelivdiffusion method [13]All the bacterial test organisms were
inoculated in nutrient broth and kept for overnigitubation at 37°C where as all the fungal testiss were
inoculated in Potato Dextrose Agar (PDA) (pH 74 8 hours. Later, isolates were seeded on Mullatdd Agar
(MHA) plates using sterile cotton swabs and wekksevbored using sterilized gel borer. Differentaamntrations of
the extract (125-1000pg/ml) were made and pouréldeinvell. Plates were incubated at 37°C for 24rsiou

DPPH radical scavenging activity

The method of Gunjan et al., 2010 was referred derforming DPPH radical scavenging activity. Diéfat
dilutions of plant extracts were used (10, 20,6M,80 and 100 pg/ml). One ml of DPPH solution gladth 2ml of
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each dilution of the extracts were mixed well andubated at 2« for 40mins in dark condition. Using UV-
Spectrophotometer absorbance of the solution wasuned at 517nm by keeping methanol as blank [14].

Percentage DPPH radical scavenging activity of extfact was done by using the formula
% DPPH radical scavenging= [{AA)) / A]] x 100
Here A is the absorbance of the control (DPPH)is&he absorbance of test sample.

Reducing power activity

The reducing power assay for the extracts was pagd fallowing the method of Oyaizu, 1986 [16he ml of
different concentrations (125, 250, 500 and 1000nl)gof extracts was mixed with 1ml 2M phosphatéféuat pH

6.6 and 1ml 1% potassium ferricyanide and the méxtusas incubated at 50°C for 20 min. 1ml 10% toobdcetic
acid (TCA) was added to the mixture including blafke solution was mixed with 1ml distilled watevda0.5 ml
0.1% FeC] and incubated at 40°C for 20 mins. Substancesghwhave reducing potential, react with potassium
ferricyanide (Fe3+) to form potassium ferrocyan{@e®"),which in turn react with ferric chloride to forferric
ferrous complex that gives a thick green to ligtgem coloration and the absorbance was read ah¥.00n

Lipid peroxidation inhibition assay

Lipid peroxidation inhibition activity was performéy the method of Mandal and Chatterjee, 1980. [16]0.1 ml
of extract at different concentrations (125, 2500 @nd 1000ug/ml), 2.8 ml of 10% liver homogen&téml of
FeSQ was added and mixed gently. The mixture was inthr 30 min at 37°C. After incubation, to thistare

2ml of 10% TCA and 2ml 0.67% TBA in 2% acetic avids added and kept in water bath for 1hr at 108f@r

incubation, samples were centrifuged at 10000 rpnbfmin. The supernatant was taken and the abscebaas
measured in UV-Vis spectrophotometer at 535nm udisiijled water as a blank.

Total phenolic content estimation

Total phenolic content analysis was performed kg rethod of Marja et al., 1999 [17]. TOQUI of sample at
different concentrations (125, 250, 500 and 1000nl)g2.5ml of 1:10 diluted Folin Ciocalteau reagarmas added
and the mixture was incubated at 45°C for 15minteAfincubation, absorbance was measured in UV-Vis
spectrophotometer at 750 nm by using®{a; solution as blank.

Total flavonoid content estimation

Total flavonoid content analysis was exhibited bg tmethod described by Adedagbal 2009 [18]. To 1ml of
extract at different concentrations (125, 250, 886 1000ug/ml), aluminum chloride solution was added kept
for incubation at room temperature for 1hr. Theosbance was read at 510 nm by using UV-Vis spebttipmeter
and the results were expressed in mg quercitinvatgnt per gram of extract.

Hemolytic activity

Hemolytic activity was performed by taking 5ml dbbd from a healthy individual [19]. The heparadiddood
was then centrifuged at 1500 rpm for 3mints. Theesuatant was discarded and the pellet was wasined times
with sterile phosphate buffer saline (pH 7.2). Thés were then re-suspended in 0.5% normal stdimeake RBC
cell suspension. Extract at different concentratioere taken in the test tubes (125, 250, 500 806 dg/ml) and
made up to 1ml by adding phosphate buffer. To this| of RBC cell suspension was added, mixed gesutig
incubated for 30 min at 37°C. After incubation, mie was centrifuged at 1500 rpm for 10 min. Theefr
hemoglobin in the supernatants was measured in i$Vspectrophotometer at 540 nm. Saline and didtilater
were used as minimal and maximal hemolytic contrdlse level of percentage hemolysis by the extraas
calculated according to the following formula:

% Hemolysis= [At — An/ Ac — An] x 100

Here: At is the absorbance of test sample.
An is absorbance of the control (saline control)
Ac is the absorbance of the control (water control)

GC-MSanalysis

Bioactive extract ofB. acuminatawas analysed for the compounds based on molecutaght in Gas
chromatography mass spectroscopy instrument detedtielium was used as a carrier gas at 0.1ml/foim fate.
Initially, temperature of the column was programnae®0 C for 2mints ramp 10C/ min to 308 C with a holding
of 6mints. Injector temperature was maintainedsf@ for the analysis. The identification of chemicahstituents
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was based on existing mass spectra data correlfibme prevailed from the Wiley 8.LIB and NISTO&8Llibrary
spectrum provided by the software in GC-MS Syst2@j.[

Statistical analysis
All the results were expressed as mean + standaridtibn of the response of three replicates pepga Results
were analyzed using Microsoft Excel 2007 and Giaati Prism 5.

RESULTSAND DISCUSSION

Many medicinal plants are used widely in traditiomedicinal system, in which most of them are dffecand are
not been studied scientificallf3. acuminatais a shrub which is been used traditionally by yn&ibes and rural
communities for treating a wide range of diseaSegentifically, the leaf extracts &. acuminatavere reported to
have cytotoxic, thrombolytic and antidiarrheal waitiés [10, 11]. Whereas, seeds were reported tes¢ss
antibacterial activity [21] however no studies hdbeen made on stem extracts and antimicrobial igctf leaf

extracts. Thus, this study was designed to evahuaienicrobial and antioxidant efficacy of leaf astém extracts of
B. acuminata

Yield of extract

The powdered leaves and stems were serially ¢xttfoom different polarity solvents and the driedract was
measured. The yield of the extracts was calculatedspect to the fresh mass and dry weight. Agsiendract of
stem showed maximum yield than the rest of theaeidr

Phytochemical screening

Phytochemical compounds play a vital role for tleatment of different types of diseases and gilse in both
traditional and modern system of medication. It hesn reported that the presence of bioactive anbss in plants
play an important role in prevention of colorectalrcinoma, hyper cholesterolemia, renal calculi cantrol

human cardiovascular diseases and also providésation against microbial degradation of dietargteins in the
semen [22, 23]. Thus, extractsBfacuminatavas screened for the presence and absence ofisgigytochemical

constituents. Extracts showed the presence ofnsapooils and fats, carbohydrates, tannins andflaids (table
1).

Table 1. Qualitative analysis of photochemical components of B. acuminata stems and leaves

STEM LEAVES
Testsfor
HE CE ME AE | HE CE ME AE
Carbohydrates +ve +ve -ve -ve -ve +ve +ve +ve
Flavanoids -ve -ve +ve +ve +ve -ve -ve +vel
Qils and Fats -ve -ve -ve -ve +ve +ve +ve -ve)
Saponins +ve -ve -ve +ve -ve -ve +ve +vel
Tannins -ve -ve -ve -ve -ve -ve +veg +V6
Proteins and amino acids -ve -ve -ve -ve -ve -ve -ve| -V

Antimicrobial activity

Among the four extracts, methanol and aqueous &stiaf leaves and stems at 1000 pug/ml resultedamiment
antimicrobial activity againsAspergillus fumigates, Aspergillus nigeith maximum zone of inhibition (19mm and
14mm) and moderate zone of inhibition (10mm and Jmespectively (table 2 and figure Tjhus showing
evidence for its property to inhibit growth Af fumigatesandA. niger[24, 25].

Table 2. Antifungal activity

ZONE OF INHIBITION OF B. ACUMINATA

Test organisms Leaves Stems

HE | CE | EE AE NC | HC | CE | EE AE NC
A. Niger Na| na| na|] 4mm Nna Na na Na 14mm |na
A. Fumigatus Na| nal] ngd 10mm na rna a Na 19mm |na
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Figure1: A. Aqueousextract of B. acuminata stem inhibitsthe growth of A. niger; B. Aqueous extract of B. acuminata stem inhibitsthe
growth of A. fumigates, C. Aqueousextract of B.acuminataleaf inhibitsthe growth of A. fumigates; D. Aqueous extract of B.
acuminata leaf inhibits the growth of A. niger

Antioxidant activity
Oxidative damage within the body occurs due toftee radical chain reactions results in many dismdnd also

contributes to aging process. Antioxidants throtiggir scavenging power helps in preventing oxidagiwocess
[26-28]. Plants are natural source of antioxidamtserefore, the stem and leaf extracts were estinfir DPPH
radical scavenging activity. As the aqueous stedhleaf extracts exhibited highest DPPH scavengatiyity with

ICso values of 42.89 and 39.75ug/ml shown in the figiteand 3, for analyzing the electron donating ergpof

the extractsteducing power assay was performed [29], aque@ms and leaf extracts showed promising reducing
power property (figure 4). Anti-Lipid peroxidaticassay resulted in 65% and 41% of lipid peroxidatignibition

by aqueous stem and leaf extracts (figure 5).
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Figure 2: DPPH radical scavenging assay of B. acuminata stems
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Figure 3: DPPH radical scavenging activity of B. acuminata leaves
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Quantitative estimation of phenolics and flavonoids
Antioxidant nature of the plants is because ofptblyphenols within

them [30-3ZTherefore, aqueous stem and leaf

extracts were estimated for total phenolics andoft@ids. The total phenolic content was found to be 29.6@y

and 19.99 mg GAE/gm of the aqueous stem and laed@g (figure

6)Total flavonoids analysis was recognized to

be 54.98mg and 150.99 mg QE/gm of the aqueousatenteaf extracts (figure 7).
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Figure 6: Total phenolic content estimation
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Figure7: Total flavanoid content estimation

Hemolytic activity

Hemolytic activity was performed to measure theidoeffect of stem and leaf aqueous extracts towargdsan
erythrocytes which showed very low hemolytic adyifigure 8).Thus,B. acuminatecould be considered aafe

for human RBC [33, 34].

378



BhaskaraRao K. V. et al J. Chem. Pharm. Res., 2015, 7(4):372-380

200-
B O Aqueous stern extract
S/ T Agueous Jeaf extract
Y180
g
G
Z 1007 _
E 3“
g
T 30+
bt
g

115 150 300 1000

Concentration (pg/ml)
Figure 8: Hemolytic activity
GC-MSanalysis

GC-MSanalysis showed the presencéhekamethyl cyclotrisiloxane and 1-methyl 3-nonyane in leaf and stem
extracts respectively (figure 9 and figure 10).
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Figure 9: GC-M S analysis of agueous stem extract identified indan,1-methyl3-nonyl; Figure 10: GC-M S analysis of aqueous-leaf extract
identified cyclotrisiloxane, hexamethyl
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CONCLUSION

Aqueous extract oB. acuminataleaves and stem showed strong antimicrobial a@gtivt also exhibited good
antioxidant activity for various tests performederhblytic activity revealed the non toxic naturetbé extract.
Quantitative analysis detected higher amount ofiplseand flavonoids. GC-MS analysis identified twampounds.
Hence, antimicrobial and antioxidant nature migatdue to the presence of these compounds withirxtract.

Further, bioactive compound responsible for thesiities is to be isolated and used as a safemderobial drug.
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