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ABSTRACT

Bacopa monnieri has been long used in Indian tradél medicine to treat cognitive disorders and foemory
enhancement. Current study was aimed at explofiregantioxidant potential of ethanolic and methandéaf
extracts of Bacopa monnieri by utilizing in vitreethods. This was achieved by performing catalasmxidase,
and DPPH assays and also by the determinationtaf henolic content. It was found that the metHignextract
of the leaves possessed significantly higher aittémt levels in comparison to the ethanolic extrakiis would
help explain the known medicinal properties of Becmonnieri in diseases involving oxidative stréisalso shows
that methanol is a better solvent than ethanokfdraction of the active components of Bacopa neshni
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INTRODUCTION

Oxidative stress plays a major role in the esthbiisnt and progression of several disorders [1].t&emd chronic
diseases involving oxidative damage have beenedusiktensively in animal models, cell lines and aoraubjects
[2],[3]. Metabolic disorders such as diabetes abesdy are known to be associated with mechanidnoxidative

stress and generation of reactive oxygen specibssi@y is known to cause other metabolic syndromesh as
diabetes, hypertension, dyslipidemia and also caacd cardiovascular disorders. Studies have pravereased
levels of systemic oxidative stress in cases ofibp¢4]. Models of drug induced toxicity have alsbown that
generation of reactive oxygen species and reactitregen species tend to cause oxidative damageeltalar

membranes and macromolecules ultimately resultirtgsue injury and damage [5].

There are several medicinal plants such as rosentamneric, pepper, ginger and also Chinese herltk w
significant antioxidant property [6]-[9]. The aativantioxidant compounds found are flavonoids, @afhes,
flavones, saponins, flavanols, phenols and antmogfL0]. Previous studies have proven that foodl laeverages
rich in phenolic content reduce the risk of heasedse [11]. Flavonoids have been found to inhhs@trelease of
histamine and expression of pro-inflammatory cyteki in mammals [12]. Isoflavanoids have the abilitybind
with estrogen receptor of human mammary tumous @il therefore inhibit the breast carcinoma.

Bacopa monnie(Figure 1) is an ayurvedic plant which is used bBdimal practitioners in India for many decades.
Also known as Brahmi, AindriLysimachia monnieriL. Cent., Graticola monnieriL., Herpestis monniera..

371



Geethaarumugam et al J. Chem. Pharm. Res., 2016, 8(5):371-375

Kunth., Water hyssop, Thyme-leafed gratiola, IndRennywort and Jalabrahmi. It comes under the fawil
Scrophulariaceae and in gerBacopa It is an herbal plant with purple flowers foundwet, sandy areas and in
tropical regions. Stems and leaves of the planeatensively used for medicinal purposes.

Figure 1: Aerial parts of Bacopa monneri

Bacoside A is the major constituent of tRacopa monniefL3]. This plant also tends to show cell protectirel
antioxidant effects because of the presence ofahgponents like flavanoids, saponins, anthocyamsoediavanoids
and phenols [14]. It can be used as a nerve tomit keelieved to increase the memory function of rbrand
traditionally been used for the treatment of emiepasthma, anemia, ulcers, tumors, anxiety, dsjpres and
various neuropharmacological disorders whereaastdiso been used for anti-inflammatory, antipgretstringent,
laxative, cough, poisoning, and blood disorders|H[B]. The present study is aimed to evaluate ithatro

antioxidant potential of ethanolic and methanoketal extract oBacopa monieri

EXPERIMENTAL SECTION

2.1 Chemicals
All chemicals and reagents used in current studgwearchased from Sigma Aldrich Pvt. Ltd., India.

2.2 Plant materials

Bacopa monnierplant material was collected from Vellore distraft Tamil Nadu, India. The leaves Bfacopa
monnieriwere used for the preparation of methanolic ahdrailic extract. The leaves were washed with waatelr
allowed to shade dry and was finely powdered.

2.3 Preparation of plant extract

2.3.1 Methanalic extract

About 5 g of finely powdered leaves Bacopa monnierivas dissolved in 50ml of methanol and incubated in
conical flask for 24 hours at 25°C with constardlkshg. Whatmann filter paper no.1 was used torfilbe extract.
The extract was concentrated using a rotary vapoez40°C under low pressure. The residue wasikepthot air
oven, evaporated and stored at 4°C for further use.

2.3.2 Ethanalic extract

About 5 g of finely powdered leaves Bicopa monnierivas dissolved in 50 ml of ethanol and incubated &

conical flask for 48 h at 25°C with constant shgkiwwhatmann filter paper no.1 was used to filter ¢eixtract. The
extract was concentrated using a rotary vaporizé02C under low pressure. The residue was keathiot air oven
and evaporated and stored at 4°C for further use.

2.3.3 Dilutions

Both the extracts were serially diluted to the @mations of 1:2, 1:4, 1:8, 1:16 and 1:32 in ontdedetermine the
optimal concentration with maximum antioxidant paial.
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2.4 Antioxidant potential
2.4.1 Assay of catalase activity
The catalase activity was assayed following thehoetof [19].

2.4.2 Assay of peroxidase activity

Peroxidase activity was estimated by the methd@@jf To 1 ml of extract (of varying dilutions),r8l of pyrogallol
and 0.5 ml of hydrogen peroxide were added and Bymdgallol mixed with 1 ml extract served as thanlx. The
absorbance was measured every 30 s for a totaldpefi3 min.

2.4.3 DPPH assay

DPPH radicals scavenging activity was estimatethiymethod of [21]. 1 ml of extract (serially diédf) and 0.5ml
of DPPH (0.2 mM) were mixed together. The absorbamas measured at 520 nm against a blank madexygni
methanol or ethanol with DPPH.

2.4.4 Total phenolic content

Total phenolic content was estimated by the metb22]. 1ml Folin’s reagent was added to 1 ml estréof

varying dilutions) and after 2 min of incubation llsedium carbonate was added. The mixture was ateabfor 2
h at room temperature. Folin’s reagent and sodiarhanate were mixed at a ratio of 1:1 to servéhastank. The
absorbance was measured at 650 nm.

2.4.5 Statistical analysis
The data obtained was analyzed and expressed asi&d.

RESULTSAND DISCUSSION

3.1 Antioxidant potential of the plant extract of B. monnieri

3.1.1 Total phenolic content

Phenolic compounds are large group of plant seagndatabolites and an essential component of hulrettThey

consist of an aromatic ring having one or more bygr substituents. It has antioxidant propertiesduse of the
ability to scavenge free radicals, donate hydrogtam or electron. Flavonoids are the largest grofiplant

phenolics[23]. According to the present study, ltpteenolic content of methanolic extract was 22.84mg GAE/g
and that of ethanolic extract was 1.88 + 0.77mg @Afigure 2). Phenolic content was found to behéigin

methanolic extract when compared to ethanolic ektra
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Figure 2: Total phenolic content Figure 3: DPPH scavenging activity

3.1.2 DPPH scavenging activity
DPPH radical scavenging activity is widely used el for testing the antioxidant activity of plantmct. DPPH
is a stable free radical and this assay is basedduction of DPPH. When antioxidants react withPBRthe purple

373



Geethaarumugam et al J. Chem. Pharm. Res., 2016, 8(5):371-375

colour is reduced to yellow coloured stable comgbuilence, DPPH is used to evaluate the antioxidativity
[24]. In the present study, the scavenging actiefythe methanolic extract was 0.34+0.19 pg/mL &mat of
ethanolic extract was 0.34+0.21ug/mL (Figure 3).néte higher DPPH scavenging activity was showed by
methanolic extract.

3.1.3Catalase activity

Catalase is an antioxidant enzyme that defendsstgaikidative stress. Hydrogen peroxidase formedmiayy
metabolic processes is actively converted to lesgyerous substances with the help of catalase I[[2%5his study,
the catalase activity of methanolic extract wass®.% 0.1099 and that of ethanolic extract was 0656800.831
(Figure 4). Methanolic extract showed higher calactivity.

3.1.4 Peroxidase assay

Peroxidases are enzymes found in bacteria, futeyitgand animals. They are involved in scavengingeactive
oxygen species and are rich source of hydrogenxfmerd26]. These enzymes have a significant roldignin
biosynthesis, detoxification of hydrogen peroxidael daormone generation. From the study, the persgidetivity
of methanolic extract was 0.26+0.06 and that ofetiic extract was 0.1+0.03 (Figure 5). Methanaidract
showed high peroxidase activity.
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Figure4: Catalase activity Figure5: Peroxidase activity
CONCLUSION

From the results obtained in the present studg itdncluded that methanolic extract of leaveBoimonnieri
showed high antioxidant activity when comparednt® ¢thanolic extract. The antioxidant activities due to high
phenolic content, free radical scavenging actigitgl reducing power. Thiavitro study reveals that this plant is a
good source of natural antioxidants and could leéulisn preventing oxidative stress to a great eixte

Acknowledgment
We are highly thankful to VIT University for provith the necessary infrastructure and resourcearny out this
research project.

REFERENCES

[1] BM Hybertson, B Gao, SK Bose, JM McCobidol. Aspects Me¢.2011, 32(4—6), 234-246.

[2] AD Dobrian, MJ Davies, SD Schriver, TJ LautefRL Prewitt.Hypertension 2001, 37(2 Pt 2), 554-560.

[3] S Karbach, T Jansen, S Horke, T Heeren, A SciMiColdeweyet al.J. Diabetes Complications2012, 26(3),
155-162.

[4] P Manna, SK JairMetab. Syndr. Relat. Disord2015, 13(10), 423-444.

374



Geethaarumugam et al J. Chem. Pharm. Res., 2016, 8(5):371-375

[5] A Amin, AA Hamza.Toxicology, 2005, 208(3), 367-375.

[6] M Cousins, J Adelberg, F Chen, J Rielrld. Crops Prod. 2007, 25(2), 129-135.

[7] A Djeridane, M Yousfi, B Nadjemi, D BoutassoyriaStocker, N VidalFood Chem. 2006, 97(4), 654—660.
[8] H-B Li, C-C Wong, K-W Cheng, F ChehWT - Food Sci. Technol2008, 41(3), 385-390.

[9] S Moreno, T Scheyer, CS Romano, AA Vojnbyvee Radic. Res.2006, 40(2), 223-231.

[10] P-G PiettaJ. Nat. Prod. 2000, 63(7), 1035-1042.

[11] M-L Ovaskainen, R Torrénen, JM Koponen, H SiokJ Hellstrém, H Reinivucet al.J. Nutr, 2008, 138(3),
562-566.

[12] H-H Park, S Lee, H-Y Son, S-B Park, M-S Kim,JEhoi,et al.Arch. Pharm. Res2008, 31(10), 1303—-1311.
[13] M Deepak, GK Sangli, PC Arun, A AmRhytochem. Anal. PCA2005, 16(1), 24-29.

[14] Y Zhou, Y-H Shen, C Zhang, W-D Zharghem. Nat. Compd 2007, 43(3), 355-357.

[15] Abhishek Mathur, SK Verma, Reena Purohit, SKg8, Deepika Mathur, GBKS Prasa,al.J. Chem. Pharm.
Res, 2010, 2(6), 191-198.

[16] P Jadiya, A Khan, SR Sammi, S Kaur, SS MilNdzir. Biochem. Biophys. Res. Commu2011, 413(4), 605—
610.

[17] 3 Mathew, G Gangadharan, KP Kuruvilla, CS BselNeurochem. Res2010, 36(1), 7-16.

[18] CS Paulose, F Chathu, SR Khan, A Krishnakuiaurochem. Res2007, 33(9), 1663-1671.

[19] H Luck. In; Bergmeyer H-U, eddethods of Enzymatic Analysis (Second Printingjdeely Academic Press;
1965:885—-894. Available at: http://www.sciencedirgmm/science/article/pii/B9780123956309501584 jdssed
November 26, 2015].

[20] KP Reddy, SM Subhani, PA Khan, KB KumBtant Cell Physiol. 1985, 26(6), 987-994.

[21] MS Blois.Nature, 1958, 181, 1199-1200.

[22] VL Singleton, R Orthofer, RM Lamuela-Raventts. Enzymology B-M in, ed.Vol 299. Oxidants and
Antioxidants Part A. Academic Pred999:152—-178. Available at:
http://www.sciencedirect.com/science/article/pil36687999990171 [Accessed November 26, 2015].

[23] N Balasundram, K Sundram, S Sammnfamod Chem. 2006, 99(1), 191-203.

[24] VD Rajeswari, BU Lavinya, JL Akalya, KSL Srua, EP Sabinasian J. Pharm. Clin. Res2014, 7(2).
Available at: http://innovareacademics.in/journialdéx.php/ajpcr/article/view/967 [Accessed JunelHd,5].

[25] T Iwase, A Tajima, S Sugimoto, K Okuda, | Hieka, Y Kamataet al.Sci. Rep.2013, 3. Available at:
http://www.nature.com/articles/srep03081 [Accedsestember 26, 2015].

[26] D Vicuna.Doctoral., 2005. Available at: http://arrow.dit.ie/sciendoc/15.

375



