Available online at www.scholar sresear chlibrary.com

\~tmacs, ¢
Scholars Research Library g e, %
Scholars Research . * k@# ?
Der Pharmacia Lettre, 2016, 8 (13):322-327 Y <4 *
(http://scholarsresearchlibrary.com/archive.html) 4
Library

ISSN 0975-5071
USA CODEN: DPLEB4

Phytochemical characterization and antimicrobial activity of Senna alata |eaf
and flower extractswith cytotoxicity against osteosar coma cell line
Nidhi Singh, V. Vinothini and Jayanthi Abraham*

School Of BioScience and Technology, Vellore Institute of Technology, Vellore - 632 014, Tamil
Nadu, India

ABSTRACT

The present work was aimed at screening for bioactive compounds with pharmaceutical properties from Senna alata
flowers and leaves extract. The dried samples were powdered and extracted with ethanol (leaves) and methanol
(flower) using Soxhlet apparatus. Both antibacterial and antifungal activities of the extracts were checked against
different clinical pathogens. Thin layer chromatography (TLC) revealed the number of compounds present the each
extract. The extracts were subjected to GC-MS analysis and phytochemical analysis for phenol, flavonoids,
carotenoids etc. were performed to evaluate the biochemical nature of the extracts. Furthermore, cytotoxicity assay
were done against osteosarcoma (MG-63) cell lines. The results suggest that they possess anticancer property and
antimicrobial activity against Staphylococcus aureus, Klebsiella pneumoniae, Serratia marcescens, Salmonella sp.,
Penicillium sp., and Aspergillus sp. They were also able to moderately inhibit cell growth of MG 63 cdl lines
carcinoma.
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INTRODUCTION

Searching for a novel drug to deal with the proldeni common diseases faced by the humans nowadesys h
become a major focus of research by scientistsnartiue world today. Naturally procured drugs ass l®xic and
more acceptable by the people, thus worldwide thasebeen increasing interest on the therapeutiesaf natural
products. Plants have been a source of many medliproducts from historic times and there are mearore
unexplored areas to be dealt with, moreover thex ltapacity to produce large amounts of secondatalolites

[1].

Senna alata is an ornamental plant which is known for its effie@ness against skin diseases as an antimicrobial
agent. It is also used to reduce fever and sooathmain in Ivory Coast as well as to treat otiti€ongo. Emmanuel

et al. [2] demonstrated the healing effect of oiettnmade of ethanolic extract 8falata leaves on chronic crusty

or acute lesions of bovine dermatophilosis. Thed lkedract also showed marked antifungal effectsirega
Trichophyton sp. andDermatophyton sp. with a minimum inhibitory concentration (MIGJ 5 mg/ml [3]. It was
observed that this antimicrobial activity may becamted for the presence of phenols, tannins, cilis|
flavonoids, aldehydes and carbohydrates in theaetdr It also contains anthraquinones such as ematbe-
emodin and rhein [4] and also possesses laxatinatgg5s].
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Senna alata also known a<Cassia alata is often called as ringworm bush due to its furdatiactivity to treat
ringworms. It is a tropical herb which belongs @onfly Fabacea being a native of South Americasétgeral parts
have been used as traditional medicine due toiverske pharmacological properties. According to dtiny et al.

[6], leaf extract of the plant showed better amtifal activityt agains€Candida albicans, Microsporium canis and

Trichophyton mentagrophyte than ketoconazole (200 mg). Similarly selectiveeefif’eness ofsenna alata extract

against bacterial and fungal pathogens was repbst€gunjobi and Abiala [7].

As considerable work has been explored regarditignamobial activity and no reports have been statgarding
anticancer activity. In the present work anticarpm@perties against bone cancer cell lines wasuated along with
antimicrobial activity.

MATERIALSAND METHODS

Plant Material and processing

The leaves and flowers &enna alata were collected from local area of Thanjavur, Indied were identified
physically. The leaves and flowers were sun dr@d5t6 h and further reduced to coarse powder uaiggnder.
The powder was stored in air-tight container fagaessing.

Preparation of extracts

The dried samples were extracted with ethanoldavés [3] and methanol for flowers [8] using a Seixhpparatus.
20 g of the powdered samples were placed in thea@iin tube separately and extracted with thespeetive
solvents for 4-5 h. The extracts were collectethanflask and vacuum dried. The dried extracts vséveed at 4°C
for further experiments.

Phytochemical analysis of extracts

The phytochemical analysis was performed to chéwk presence of biomolecules such as anthraquinones,
carbohydrates, flavonoids, phenols, saponins, tanralkaloids, terpenes and sterols using stangerdedures
[9,10].

Tannins

0.5g of powdered sample was boiled in 20ml of déstiwater in a test tube and filtered 0.1% RBe@as added
to the filtered samples and observed for browmgjsden or a blue black colouration which fooms the
presence of tannins.

Saponins

To 2 ml of extract, 6 ml of distilled water was &ddin a test tube. The mixture was boiled, filteead shaken
vigorously to observe froth formation. The frothings them mixed with 3 drops of olive oil and tleenfiation of
emulsion indicated the presence of saponins.

Phenols
The extract was dissolved in 5 ml distilled watad do this few drops of neutral 5% ferric chlorisi@lution was
added. Phenolic compounds were indicated by theepe of dark green coloration.

Alkaloids
A fraction of extract was treated with 3-5drops/éégner’s reagent (1.27g of iodine and 2g of potessbdide in
100ml of water) and observed for the formationesfdish brown precipitate or coloration.

Terpenes
1ml of chloroform was added to 2ml of eaektract followed by a few drops of concetada sulphuric
acid. A reddish brown precipitate produced immeshaindicated the presence of terpenoids.

Carbohydrates

2 ml of extracts were taken and few drops of Mdlisaeagent were added followed by addition of 2afntonc.
H,SO, along the sides of the test tube. Formation oforedull violet coloration at the interphase of tlagers after
2-3 min. shows positive test results.
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Serols
1ml of extract was treated with drops ofoctform, acetic anhydride and conc,SE)y, and observed for the
formation of dark pink or red color.

Flavanoids
2ml of extracts was treated with few drops of 208dism hydroxide solution. Formation of intense gellcolor,
which becomes colorless on addition of dilute hgtitoric acid, indicated the presence of flavonoids.

Anthraquinones

0.5 g of extract was boiled with 1 ml of 10% sulgbwacid and filtered. Further 2.5 ml of benzenes\added to the
filtrate and shaken. The benzene layer was sepheaté half volume of 10% ammonia solution was adddud
presence of pink or red-violet color in lower amriaophase indicated presence of anthraquinones [3].

Thin Layer Chromatography (TLC)

For TLC determination of the extracts, silica gidtpd glass slides were used with different sohsystems like
hexane:ethylacetate:methanol (2:1:1), hexane:etfogtate (60:40) and hexane:ethylacetate:chlorof(rh:1).
Later the plates were observed under UV with 5%ggittm hydroxide as the detection reagent.

Antimicrobial activity of extracts

Antibacterial activity

Activities of the extracts against 9 clinical pajeos were observed using Kirby Bauer's well diffmsimethod.
Pathogens were plated on Muller Hinton agar (MHAJ 400 pl of the extracts were placed in the wallsybated
for 24-48 h at 32°C [11]. The plates were checkadzone of inhibition (diameter) after incubatic aver to
interpret the results. The clinical pathogens usesle Staphylococcus aureus, Pseudomonas aeruginosa,
Escherichia coli, Proteus mirabilis, Klebsiella pneumonia, Serratia marcescens, Enterobacter sp., Shigella sp. and
Salmonella sp., obtained from Microbial Biotechnology Labangt VIT Vellore, India.

Antifungal activity

The antifungal activity was screened by well diffusmethod. For inoculation of pathogens spore susipn was
prepared in 1% tween 20 and then this spore sugpenss plated on Potato dextrose agar (PDA) platee
pathogens used wefespergillus sp.,Penicillium sp.,Rhizopus sp. andrusarium sp. and the plates were incubated
for 72-96 h to obtain the results in the form ofie@f inhibition.

Antioxidant assay

DPPH assay was performed to determine the antiokidetivity of the flower and leaf extracts. Thdeef of the
alcoholic extracts on 1-diphenyl-2-picrylhydrazypRPH) was estimated following the protocol menttrizy
Chatterjee et al. [12]. 100 ul of extract was dituito 2 ml with methanol followed by addition ofQlQl of DPPH
reagent (0.1 mM), thoroughly mixed and left forr@ in dark for the reaction to occur. After inctiba period the
absorbance was read at 515-517 nm using a UV-\éstggphotometer (Hitachi, Model U-2800 spectrophutter).
Ascorbic acid was taken as the standard (contrdh wethanolic DPPH and the percentage of DPPHcehdi
scavenging activity was calculated using followetgiation:

% scavenging = [Abs of control — Abs of sample]asfof control x 100

Cytotoxicity assay

MTT assay was performed to determine the cytotpxaperty of the extracts against MG 63 (osteosaecosil
line). It was obtained from National Centre for IC&tience (NCCS), Pune and grown in Eagles Minintissential
Medium (EMEM) containing 10% fetal bovine serum @BThe cells were maintained and the cell suspansas
diluted with medium containing 5% FBS to give fim@nsity of 1x1®cells/ml. Further cell line was seeded into 96-
well titre plates and incubated to allow for calaghment at 37°C, 5% G095% air and 100% relative humidity.
Different concentrations of the extracts were madeé added to the wells already containing 100thefculture
medium and incubated for 48 h at 37°C. Non-treatels were taken as control and entire experimeas w
performed in triplicates.

After 48 h, 15 pL of MTT (3-[4,5-dimethylthiazol-2}2,5-diphenyltetrazolium bromide) (5 mg/ml) in BBvas
added to each well and incubated at 37°C for 43}. [The tetrazolium salt is used to determine wilbility in
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assays of cell proliferation and cytotoxicity. Theedium with MTT was then removed and the formednforan
crystals were solubilized in 100ul of DMSO and tmeeasured the absorbance at 570 nm using micre @ater.
The % cell inhibition was determined using thedwling formula.

% Cell Inhibition = 100- Abs (sample)/Abs (contral)00.

Nonlinear regression graph was plotted between #%ii@ebition and Log concentration and IC50 wadestmined
using GraphPad Prism software [14].

RESULTSAND DISCUSSION

Phytochemical analysis

The results indicate the presence of tannins with formation of blue-green coloration, formation esfiulsion
confirmed the presence of saponins, dark greerr eeds indicative of phenolic groups, precipitateniation of
reddish brown color showed presence of alkaloids tarpenes were confirmed with reddish brown celiihout
precipitate. Furthermore, carbohydrate presencedepscted by dull violet color, sterols were comfed by red
color formation with colorless solution showing geace of flavonoids and pink color was formed dae t
anthraquinones present in the extracts.

Thin Layer Chromatography
The TLC revealed that the ethanolic extract of ésawfSenna alata contained anthraquinone and the methanolic
extract of flower contained some polar compoundslar to anthraquinones.

Antimicrobial activity

Of all the pathogenic bacteria tested, the assawsthi prominent activity againSerratia marcescens (18 mm) and
Staphylococcus aureus (19 mm) for leaf extract and agair&aphylococcus aureus (19 mm) andsalmonella sp. (15
mm) for flower extract as shown in table 1. Theaethlic extract of leaves @enna alata was highly effective
againstPenicillium sp. with a zone of 13 mm and flower extract wasvaagainstenicillium sp. andAspergillus

sp. with zones of 18 mm and 15 mm respectively Igah

Table 1. Antibacterial activity of Senna alata

»
z
©

Pathogen Zone of Inhibition (in mm)
Ethanolic leaf extracf Methanolic flower extralc
Staphylococcus aureus 19 19
Pseudomonas aeruginosa - -
Klebsiella pneumonia - 11
Serratiamar sescens 18 -
Proteus mirabilis -

Escherichia coli
Shigella sp - -
Salmonella sp - 15
Enterobacter sp. - -

~

OO (N[OOI [W|N|F-

Table 2. Antifungal activity of Senna alata extracts

S. No. Pathogen Zone of Inhibition (in mm)
Ethanolic leaf extrac{ Methanolic flower extrac
Penicillium sp. 13 18
Aspergillus sp 13 -

Penicillium sp. -
Rhizopus sp.
Fusariumsp.

~

15

QB (WN|F-

Antioxidant assay

DPPH radical scavenging assay revealed that bettextracts showed substantial amount of scaveragtigity

(%) with respect to the standard, ascorbic acitérahe incubation period was over. The flower asttrshowed
54.93 % scavenging while leaves extract showed4db.6f activity. The above results shows promisinticxidant

activity of the extracts leading to a final spetiola that they can be used as an antimicrobial elsag antioxidant
agents.
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Cytotoxicity assay
The anticancer results of both the extracts shawidi reduction in the growth of MG 63 (osteosarcdroell lines
as shown in figure 1 and figure 2.

(a) 18.75 pg/ml (b) 37.50 pg/ml (€) 75 pg/ml

(d) 150 pg/ml (€) 300 pg/ml

Fig. 1 Anticancer effect of Senna alata leaf extract.

(a) 18.75 pg/ml (b) 37.50 pg/ml (¢) 75 pg/ml

(d) 150 pg/ml (€) 300 pg/ml

Fig. 2 Anticancer effect of Senna alata flower extract.
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The graphical representation of the cytotoxicitpwh in figure 3 clearly depicts the reduction il egability and
cell count after treatment with the leaf and flovextracts. Thus these extracts can be used aseatpudtural
anticancer drug in preliminary stages of bone cance

120 A 120 -
100 A 100 -

80 1 £30 -
£60 260 -
240 - 240 1
> [T
520 - (_.;20 4
= 0 0 4

18.75 315 150 18.75 37€ g
Concemrauon (ug/ml) oncentration (ug ml)
(a) Leaf extract (b) Flower extract

Fig. 3 Graphical reduction in Cell viability

Similar kind of work was done with hexane extracleaves on A549 lung cancer cell lines by Levi &ewvis [15].
They reported cytotoxicity in parental and caspasegative A549 cells. The hydrothermal extractafna alata
was found to exhibit better antioxidant and DNA tprtion activity. Moreover, the extract was cytatoto K562
leukaemia cell line [16].

CONCLUSION

The above work establishes a ground for the sangenfileaf and flower extracts 8énna alata as an antimicrobial
as well as anticancer agent. It shows that theaetdrcould be a good natural solution to the problef bacterial
infections and increased rate of cancer emergexuealfby the common people. The cytotoxicity aseaylts prove
that it can used as a prefatory drug for primargaging procedures of osteosarcoma.
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