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ABSTRACT

An antioxidant is a molecule capable of terminating chain reactions that damage cells by remofiag radical

intermediates, and inhibit other oxidation reactoby thereby reducing stress responsible for magederative
disorders. Andrographis paniculata Nees, a multgoge tropical plant is believed to have many medici
properties. The purpose of this study was to evaltle in vitro antioxidant activity of the Hexari@CM and

Methanol extracts of Andrographis paniculata Ne@he antioxidant activity of the extracts was eaédd using
two assays viz. DPPH Radical Scavenging Assay aal Reducing Capacity. In DPPH assay, thegl@alues
obtained for Hexane, DCM and Methanol extracts wa28.3g/ml, 69.320/ml and 82.28g/ml respectively. In
the Total reducing capacity assay, activity inciehén dose dependent manner for all the three mairiacts. The
antimicrobial activity of the extracts was evaluhtasing the Broth Dilution Method. The resultsadbéd in the
present study indicate that the leaves of Androgispaniculata showed the best antibacterial attiggainst the
gram positive organisms ie; S.aureus and S. pyagehee DCM extract showed the lowest MIC (100ugfanl)
both the gram positive organisms. All the 3 exsaitowed antifungal activity against C. albicanshwa00 pg/ml
as the MIC.
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INTRODUCTION

In Ayurvedic Medicine, there are numerous herbscihiave been used historically for treating a largeety of
ailments. Medicinal plants are the richest bio-tese of drugs of traditional systems of medicinepdern
medicines, nutraceuticals, food supplements, fagklicines, pharmaceutical intermediates and cheraittities for
synthetic drugs.

Andrographis paniculata Nees. a plant that has been effectively used in traditl Asian medicines for centuries.
The plant belongs to the family of Acanthaceae. Tammon name is Kalmegh or bhuminim. It is an ahnua
branched, erect- running %2 to 1 meter in heightniegh is a plant of Indian Origin which is usedcsirdecade in
Aurvedic Medicine purpose. Mainly it is availabte Indian and Sri Lanka. Wild variety of the plagtavailable in
West Bengal, Orissa, Bihar, Jharkhand, Andhra Rtadassam, Kerala, Karnataka, and Utter Pradestaritbe
cultivated in whole India but the plain are moré&atle for high production and Commercial cultieati Kalmegh

is an annual plant with three feet height. The ésaare 7.5 Cm Long and 2.5 Cm wide. The flowerglait is of
white colour .The seeds are small in size of yelsbviborown in colour. The test is of plant is extitier that’s why it

is called as “King of Bitters[1]. A. paniculata has been reported as having anghkattantifungal, antiviral,
choleretic, hypoglycemic, hypocholesterolemic, addptogenic effects [2].
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Oxidative stress and antioxidants

Free radicals are chemical species possessingpired electron that can be considered as fragnoémtelecules
and which are generally very reactive. Reactive feglicals formed within cells can oxidize bio-nwlkes and lead
to cell death and tissue injury [3]. OverproductafrReactive free radicals results in oxidativeessrthat can be an
important mediator of damage to cell structuregluiding lipids and membranes, proteins, and DNA. An
antioxidant is a molecule capable of inhibiting theédation of other molecules. They terminate ¢hain reactions
that damage cells by removing free radical inteiiated, and inhibit other oxidation reactions. Tlueythis by
being oxidized themselves, so antioxidants arenaftducing agents such as thiols, ascorbic acpblyphenols [4].
Antioxidants help in preventing denegerative diseasuch as cancer, coronary heart disease andattitede
sickness [5].

The purpose of the study is to study the phytod¢bainand antimicrobial properties @éhdrographis paniculata
Nees.leaves and obtain the HPTLC fingerprints of the edollowed by the evaluation of in-vitro antioxidan
activity of the Hexane, DCM and Methanol extradt®\ndrographis paniculata.

MATERIAL AND METHODS

i) Sample Collection and Extraction:
The leaves of the pla#tndrographis paniculatavere collected from Sunrise Agriland DevelopmentdAResearch
Pvt. Limited, Jaipur. The leaves were washed aratisidried for 2 weeks. Then they were powderedguain
grinder, sieved and used for further analysis. plaat material was subjected to Soxhlet extractising three
different solvents successively in order of polaiie. from non-polar to polar. The solvents useste hexane,
dichloromethane and methanol.

ii) Phytochemical Analysis:
Preliminary phytochemical screening was studiedhieymethod described earlier for all the three erextracts of
A. paniculatafor detecting the presence of Alkaloids, Tanniiayonoids, Steroids, Terpenoids, Saponins, Phenols
Antraquinones, Phlobatannins and Organic Acid3T6,

iii) Fingerprint Analysisby HPTLC:
The analysis was just a preliminary analysis sste@dard markers were not used to confirm the poesef active
phytoconstituents. 3 crude extracts (Hexane, DCHl Methanol) were dissolved in their respective entg (5Qig
in 5ml). Pre-coated silica gel plates of 200mm kh&ss were used for thin layer chromatography (TLEIhyl
acetate: Formic acid: Glacial acetic acid: Watéx. (L5: 0.5: 1) was used as mobile solvent. Anedajde sulphuric
acid was used as the Derivatizing agent.

iv) Screening for the Antioxidant Activity
I. DPPH Radical Scavenging Assay

The 3 plant extracts were dissolved in their respesolvents (5mg/ml) and 7 concentrations (1@aqg/ml) were
made using methanol. In 2Q0 of this volume, 180Qul of DPPH (0.0002%) was added and all the tubeswer
incubated in dark at room temperature for 30 mi@sD. was taken at 517 nm. The standard used wagaBed
Hydroxyl Toluene (5mg/ml) using methanol as dilueihe percent (%) inhibition by sample treatment is
determined by comparison with the control usingfdflewing formula:

% inhibition of DPPH activity = (A—-B) /A * 100

Where, A = optical density of the blank
B = optical density of the sample

IC5o values denote the concentration of sample whicédsired to scavenge 50% DPPH free radicals.

Il. Total Reducing Capacity

The 3 plant extracts were dissolved in their respesolvents (5mg/ml) and 6 concentrations (18aqg/ml) were
made using Phosphate buffered saline (PBS). Irstiligion, 2.5 ml of potassium ferri cyanide (1%gsradded and
the tubes were incubated in the water bath &€36r 20 mins. After cooling it, 2.5 ml of trichloacetic acid (10%)
was added and then centrifuged at 3000 rpm for ib8.n2.5 ml of supernatant was pipetted out iretuand were
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mixed with 2.5 ml of distilled water and 1 ml oéghly prepared Ferric chloride solution (0.1%).eflall the tubes
were incubated for 20-30 mins and O.D. was taket0@tnm. The standard used was Ascorbic acid (Bihgising
methanol as diluent.

V) Antimicrobial Activity Screening:

I. Antibacterial Assay

In vitro antibacterial activity was examined for hexane MD@nd methanol extracts @&f. paniculataby using the
Broth Dilution method [8]. The 3 extracts were addn Mueller Hinton Broth in respective large tegtes with 3
different concentrations (100, 200 & 5p@/ml) of hexane, DCM and methanol extractsAofpaniculata.These
tubes were inoculated with 0.1 ml of two Gram-guesitbacteria wereStaphylococcus aureuATCC25923,
Streptococcus pyogendst CC21059, while two Gram-negative bacteria wEseherichia coliATCC25922 and
Pseudomonas aeruginogd CC27853. All the tubes were incubated at@Tor 24 hours and the microbial growth
was monitored turbidometrically [9].

II. Antifungal Assay

In vitro antifungal activity was examined for hexane, DCMI anethanol extracts d&. paniculataby using the
Broth Dilution method. The 3 extracts were addedPotato dextrose broth in respective large tdseéguwith 3
different concentrations (100, 200 & 50@/ml) of the hexane, DCM and methanol extract®\opaniculata The
tubes were inoculated with 0.1 ml of two fungalasis - Candidaalbicans ATCC7596 and Aspergillus niger
ATCC9763. All the tubes were incubated at roomperature for 48 hours.

RESULTS AND DISCUSSION

I. Phytochemical Analysis

Table 1: Observation table of Phytochemical Analysi

Sr.No. | Tests Hexane Extract DCM Extrgct Methandt&ct
1. Alkaloids - + +
2. Tannin: + +
3. Flavonoids + + +
4, Steroids + + +
5. Terpenoids -
6. Saponins
7. Phenol + + +
8. Antraquinone - +

The phytochemical screening on quantitative anslgkiows that the leaves and stems of A. panicala&aich in
flavonoids, alkaloids, steroids, phenols and tasinihese phytochemicals confer antimicrobial atgtion the plant
extract.

IIl. HPTLC Analysis
Table 2: The HPTLC fingerprint analysis of variousextracts of A. paniculata Nees
Sr. No. | Extract Detection Wavelength(nm) | No. of spot: | Ry values
1. Hexant 36€ 4 0.47,0.84, 0.87 and 0.
2. Dichloromethang 366 9 0.05, 0.18, 0.30, 0.483,0.69, 0.78, 0.86 and 0.89
3. Methanol 366 4 0.06, 0.19, 0.84 and 0.89
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1)Hexane Extract

Visible 366 nm

Fig. No. 1: Chromatogram of Hexane extract for flaonoids
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Graph No. 1: Graph of Chromatogram of Hexane extratseen under 366 nm
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2)DCM Extract
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Fig No. 2: Chromatogram of DCM extract for flavonoids
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Graph No. 2: Graph of Chromatogram of DCM extract en under 366 nm
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3)Methanol Extract

Visible 366 nn
Fig No. 3: Chromatogram of Methanol extract for flavonoids
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Graph No. 3: Graph of Chromatogram of Methanol extract seen under 366 nm
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[11. Antioxidant Assay
i) DPPH Radial Scavenging Assay : Scavenging capatigcorbic acid was measured using a spectropledéom

at 517 nm.
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Graph No. 4: DPPH assay of BHT
2)Sample (Hexane extract)
Hexane Extract
25
20
S
= 15
=
=
= 10
==
5 —
O _
10 20 30 40 50 80 70
Concentration (png/mil)
Graph No. 5: DPPH assay of Hexane extract
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Graph No. 6: DPPH assay of DCM extract
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4)Sample (Methanol extract)
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Graph No. 7: DPPH assay of Methanol extract
ii) Total Reducing Capacity: Total reducing capacitgweeasured using a spectrophotometer at 700 nm.
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V. Antibacterial and Antifungal Activity

Table 3: The antibacterial and antifungal activity of various extracts of A. paniculata Nees.

Sr. No.

Culture

Result

Concentration of extract
Hexane Extract

DCM Extract

Methanol Extract

E. coli

100pg/ml -

200pg/ml -

500pg/ml +

+
+

P.aeruginosa

100ug/ml -

200ug/mi -

500pg/ml -

S. aureus

100pg/ml -

200pg/ml +
500ug/ml +

S.pyogenes

100ug/ml -

200pg/ml -

500pg/ml +

I N S

+ |+

C. albicans

100pg/ml -

200ug/mi

+|+

+|+

500ug/ml

A. niger

100pg/ml -

200pg/ml -

500pg/ml -
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DISCUSSION

India is a varietal emporium of medicinal plantsl as one of the richest countries in the worldegard to genetic
resources of medicinal plants. India has aboud@thbplant species and among them many have be&nedao
possess medicinal properties [10]. The need fansific validation of these useful medicinal plaigvery essential
[11]. Many of these medicinal plants possess a rmuml properties such as anti-diabetic, antioxidanticancer
and anti-inflammatory etc. Although, modern synithetrugs are mostly used, the use of herbal dragwaell
accepted and a continuous high demand for plargnaband extracted natural products can be obderve

The increasing failure of chemotherapeutics anébitic resistance exhibited by pathogenic micrbligents has
led to the screening of several medicinal plantgHeir potential antimicrobial activity [12].

In Ayurveda, the planAndrographis paniculata Neetas importance in maintaining human health. Qatale
analysis carried out for the 3 extracts viz. HexdD€EM and Methanol extracts of the leavesAsfdrographis
paniculatashowed the presence of phytochemical constitu@rdiminary phytochemical screening of the plant
leaves revealed the presence of flavonoids, altslaiteroids, phenols and tannins.

Qualitative chromatographic analysis of these exsrasing thin layer chromatography was perforntedeparate
and identify the single or mixture of constitueittseach extract. HPTLC fingerprint is one of thesatile tool for
gualitative and quantitative analysis of active stanents [13]. It is also a diagnostic method itadfout the
adulterants and to check the purity.

There are numerous reports supporting the useawbtlbids as antioxidants or free radical scavengdets The
presence of flavonoids in the leavesAsfdrographis paniculateenables them to be used as an antioxidant. The
alkaloids are nitrogenous compounds that functiothé defence of plants against herbivores andogatts, and are
widely exploited as pharmaceuticals, stimulants¢oiics, and poisons due to their potent biologamivities [15].

The most important function of phenolics is in fllant defence against pathogens and thus theypatied in the
control of human pathogenic infections [16]. Tasnatt as antiseptic agents because of the presétive phenol
group. In ayurveda various tannin rich formulati@ne used for the treatment of many infections.[I#E presence

of alkaloids, phenolics and tannins may expléia antibacterial and antifungal activity exhibitey the leaves of
Andrographis paniculata.

The leaves oAndrographis paniculatshowed the best antibacterial activity againstitaen positive organisms ie;
S.aureusand S. pyogenesThe DCM extract showed the lowest MIC (100ug/fid) both the gram positive
organisms. Low degree of inhibition was observedirsg} E.coli whereas no effect was seenPmaeruginosaAll

the 3 extracts showed antifungal activity agai@slbicanswith 200 pg/ml as the MIC. No effect was observed
againstA.niger. Hence Andrographis paniculataould be explored for a wide spectrum antibiotic.

Further studies on the isolation and identificatidrspecific phytoconstituents can be undertakeithvinay help in
understanding their role in many pharmacologictibas.

CONCLUSION

The results showed the presence of many phytoclasréenongst which flavonoids were the predominahmichv
could be responsible for the antioxidant propertyttee same. The phytochemical analysis of the etdraf
Andrographis paniculatdeaves. The extracts éndrographis paniculatdeaves showed considerable anti-oxidant
activity by DPPH scavenging assay and Total reducapacity. The best results were obtained with D&tfact
showing the lowest I§ value of 69.32 pg/ml. The kgvalue can be further reduced by using purifiedasts. The
total reducing capacity increased in dose dependeanher for all the three extracts. The DCM exsaftleaves of
A. paniculata shows a better antibacterial actiagginst the gram positive organisms.

The present study of antioxidant and in-vitro aitiobial evaluation ofAndrographis paniculatdorms a primary
platform for further phytochemical and pharmacaotadjstudies.
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