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ABSTRACT

Using plants for treating diseases is followed since ages. Phytochemicals present in the plant have been proven to
show various bioactivities like antibacterial, antifungal, antimicrobial, anticancer, antioxidant activities etc. In this
study, Acacia Senegal was collected from Chennai, Tamil Nadu, India. The crude extracts were obtained using
various solvents like ethanol, chloroform and petroleum ether. The obtained extracts were exploited for
phytochemical analysis, and TLC bio autography analysis for antioxidants and antibacterial activity. The extracts
which showed activity were fractionized using column chromatography and subjected for spot assay for antioxidant
activity and antibacterial activity.
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INTRODUCTION

Ayurveda treatments involve the use of plants ssl@ source of medicine [1]. There are a few orercmmponents
present in plants help in achieving this, commdaigwn as bioactive compounds or phytochemicalsl{ds true
that anything derived out of natural are compatitdes harmful, economically viable, safe and ddpéte, these
characteristics of plants kindle the interest ofhgnaf researchers and scientists into the discowvémyrugs from
these sources[3]. Plants are known to show ant@battanticancer, protective activity[4-8]. Theme more assays
are available to screen potential antioxidantsnThier chromatography (TLC) bioautography assathés best
quick, convenience, simple and efficient method agnthem, where the TLC plates are sprayed 2,2-dipfe
picrylhydrazyl (DPPH) as derivatizing agent andded for yellow or pink colored spots[9-15].

Acacia sp has been proven to have been used to treausadiseases like malaria, sore throat (aerial),pargal
diseases, toothache etc[16-28¢acia senegal also known as the Khor or Hashah, a small thoreg found in the
suburbs. This tree was most profoundly used fogutss, which got demulcent and enmollient propsrfigne plant
was used externally to cover inflamed surfacesused! for diabetes treatment[21]. This study wasedito find out
the antibacterial and antioxidant activityAdacia senegal by TLC guided bioautography.

MATERIALSAND METHODS
The leaves ofAcacia Senegal were collected from Chennai, Tamil Nadu, India. @&haried leaves were ground

mechanically using a mixer grinder, obtained powdas added with different polar solvents like Acetp
Chloroform, Ethanol, Petroleum ether in the ratidld 0 (ie.10g of leaf powder in 100ml of solvemt)a 250ml
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conical flask and kept in the rotatory shaker atr@d for 24h. Samples were filtered dried, weighed stored in
refrigerator at C till use. The dried samples were with approprsateent (1mg/ml) before study [22,23].

Qualitative phytochemical analysis
Qualitative phytochemical analysis for flavonoigegenols, saponins, Cholesterol, Cardiac glycositiesvere done
[24-26].

Thin Layer Chromatography
TLC was carried out on a TLC silica plate (Merckk4b) having Chloroform as mobile phase. Bands were
visualized by exposing to iodine saturated chamber.

TLC DPPH bio-autography for antioxidant activity

The extracts were chromatographed using TLC sililcae (Merck, F245) having chloroform as mobile gha
Developed plates were dried, sprayed with DPPHO@® w/v in 95% methanol) and observed for develapnoé

bright yellow to pink colour for confirmation as teoxidant molecule [27]. The Rf value of the sanspigere

calculated.

TLC bio-Autography for antibacterial activity

The extracts were run on TLC plate and were agddr4h culture oPseudomonas aeruginosa was sprayed over
the TLC plate, which was followed with incubatioor f37°C for 24h.The plates were then sprayed witiTM
reagent (0.001% w/v in Distilled water) and thetggawere observed for zone of inhibition around sbparated
molecules. The Rf value of the samples were caledland recorded [28].

Column Fractionation and spot assay

Silica gel was mixed with 10ml of Ethylacetate andde into slurry. The gel was packed in a glassronl The
sample was added to the column and ten fractioms ealected. All ten fractions were subjecteddpot assay for
antioxidant as well as antibacterial activity folilmg the method as prescribed earlier[27-32].

RESULTSAND DISCUSSION

Different polar solvents tend to extract differectmponents hence various solvents like Acetonearith
Chloroform, Petroleum ether were used to prepaeeetktracts ofAcacia senegal. The obtained extracts were
screened qualitatively for secondary metabolitesstMpredominantly found phytochemicals were glydes;
alkaloids and flavonoids. Amongst the various sotsge ethanol extract showed the presence of moghef
secondary metabolites (Table 1). Several polypliermoimpounds have been reported in the barkcatia nilotica

viz. catechin, epicatechin, quercetin, gallic aaitl leucocynidin gallate [33,34]. Presence of tas\nisteroids,
cardiac glycosides, flavonosides, saponins andlaiisain A.senegal were reported by Mudi and Salisu [35],
whereas they did not find flavonoids, anthraquinamsins and phlobatannins in all the fractionsolm study,
A.senegal was found with flavonoids and anthraquinone. Lawee et al [36] showed the presence of tannins,
carbohydrates, terpenoids, phenols, anthraquircardiac glycosides, flavonoids and alkaloidé\@acia nilotica.

Possible components present in all the extracte seen by TLC followed with exposure to iodine (EjgRf value
of the separated components are listed in TabWlllthe extracts were found to possess antioxidantecules
which has been evidenced through the TLC bio-aafay analysis for antioxidants (Fig.2), the solveséd and
the Rf value of antioxidants molecules are as ¥wle acetone extract - 0.03,0.14,0.46 , chlorof@xtract -
0.20,0.98, ethanol extract - 0.02,0.14,0.22,0.84,@nd petroleum ether extract -0.04,0.12,0.27,08B@delhady et
al [37] found leaf extract ofcacia senegal to have antioxidant activity by DPPH activity. madictory to this
Hilmi et al [38] found the exudates @fcacia senegal to not to have antioxidant activity in DPPH fresdical
scavenging assay. Since the plant chosen in tinity $tas proven to show antioxidant activity, a# #xtracts were
subjected for fractionation using column chromaapiyy. The obtained extracts were immediately inedlin spot
assay for antioxidant and antibacterial activity’, 8", 10"fractions of acetone extract"a0" fractions of
Choloroform extract, B7",8",9" 10" fractions of Ethanol extract and,8",10" fractions of petroleum ether extract
showed antioxidant activity (Fig.3).

The plant was exhibiting antibacterial activity s Pseudomanas aruginousa which was evidenced through TLC
bio-autography analysis for antibacterial acti{ijyg.4). the solvent used and the Rf value of auibrial molecules
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are as follows:-acetone extract- 0.74,0.96, chlwrofextract -0.95,0.83,0.73,0.62, ethanol extra@99,0.76,0.63
and petroleum ether extract - 0.4. Saini et al j@@prtedA.senegal to have antibacterial activity agair&taureus
alone. Renuka et al [40] reportdithloromethane extract @éicacia senegal root heartwoodo exhibit antibacterial
activity againste. coli andS aureus. Acetone extract oAcacia nilotica has been found to be effective agaiBst
coli, S. pyogenes, V. cholera, S. aureus, P. aeruginosa etc [36]. All the extracts were fractionized bglumn
chromatography and the fractions were subjugatedgot aasay, the results are as follow&*3%,4" 5" fractions
of acetone extract'78",9" 10" fractions of Choloroform extract, "8" fractions of ethanol extract and
3 4" 5™ 6"fractions of petroleum ether extract showed antééal activity (Fig.5). Mudi and Salisu [35] reped
n- hexane soluble fraction éfsenegal to be more active against the respiratory trathqagenic bacteria such as
Klebsiellapneumonia and Streptococcus pneumonia. Lawrence [36] found the fractions of acetone aottiobtained
from column chromatography é{acia nilotica to exhibit antibacterial activity againStaureus andS. dysenteriae
by spot assay.

Table 1: Phytochemical Screening

S Phytochemical AE CE EE PE
1 Carbohydrates + - + -
2 Amino acid Proteins - - +

3 Phenol + - +

4 Sterols and Steroids - - +

5 Glycosides + + - +
6 Saponins/Saponin Glycoside 1 +

7 Quinones/AnthraQuinones + -

8 Alkaloids + + +

9 Flavanoid - + +

10 | Leucoanthocyanins + - + +
11 | Anthocyanins + - +

12 | Volatile oils + - +

13 Lignin - + -

14 | Terpenoid -

AE- Acetone Extract, CE- Chloroform Extract, EE- Ethanol Extract, PE- Petroleum Extract

AE . CE EE PE

Fig.1 TLC of Acacia sp.
AE- Acetone Extract, CE- Chloroform Extract, EE- Ethanol Extract, PE- Petroleum Extract
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Table 2 Rf value of compounds separ ated

AE CE EE PE
0.037 0.031 0.027 0.04
0.107 0.062 0.037 0.120
0.142 0.109 0.055 0.275
0.464 0.203 0.074 0.293
0.676 0.984 0.092

0.148
0.222
0.241
0.575
0.660
0.786

AE CE EE PE

Fig.2 TLC bioautography for antioxidant activity in Acacia sp.
AE- Acetone Extract, CE- Chloroform Extract, EE- Ethanol Extract, PE- Petroleum Extract

Scholar Research Library

44



Antony V. Samrot et al Der Pharmacia Lettre, 2016, 8 (9):41-47

ACETONE EXTRACT

CHlDROIDRM EXTRACT

ETHANOL EXTRACT

PETROLEUM ETHER EXTRACT

Fig.3 TLC Spot assay of fractionated columns for antioxidant activity in Acacia sp.

Fig.4 TLC bioautography for antibacterial activity in Acacia sp.
AE- Acetone Extract, CE- Chloroform Extract, EE- Ethanol Extract, PE- Petroleum Extract
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Fig.5 TLC Spot assay of fractionated columnsfor antibacterial activity in Acacia senegal
CONCLUSION

In this studyA.senegal was collected from Chennai. The plant was proweematve both antibacterial and antioxidant
activity which has been confirmed through TLC guidéentification. Even the fractions of all solventtracts were
confirmed with antioxidant and antibacterial adtiviFurther analysis required for the identificatiomolecules
responsible for the above bioactivities.

REFERENCES

[1] G Samulesson. Drugs of Natural Origin; Stockholme8ish Pharmaceutical Prekg92. 282.

[2] E Giovannucci, EB Rimm, Y Liu, MJ StampfdrNatl Cancer Inst. 2002;94:391-398.

[3] S Ganger. World Trade in Medicinal Plants from Sglarmerica, 1717-181%/4edical History. 2015;59(1):44-
62.

[4] D Talei, A Valdiani, M Maziah, SR Sagineedu, MS &BoMed Res Int2013.

[5] A Valdiani, D Talei, SG Tan, et @LoSONE. 2014;9(2):e87034.

[6] K Sahiti, P Raji, B Rohan, DMKumar, AV Samr&es J Pharm Tech2016; 9(4).

[7] T Jeyanthi, P SubramaniahBasic Clin Physiol Pharmacol2010;21(1):61-78.

[8] R Udayakumar, S Kasthurirengan, TS Mariashibu, Mesta VR Anbazhagan, SC Kim, et &ht J Mol

Sci2009;10:2367-82.

[9] J Moore, JJ Yin and LL Yul Agr Food Chem2006; 54(3): 617-626.

[10]M Olech, £ Komsta, R Nowak, £ Cim, M Waksmundzka-Hajno&ood Chem 2012; 1: 549-553.

[11]1DCJ CimpoiuJ Lig Chromatogr R T2006; 7-8: 1125-1142.

[12]AV Badarinath, K Mallikarjuna, C Madhau Sudhana BheS Ramkanth, TVS Rajan, K GuanaprahashJ

Pharm Tech Res2010; 2: 1276-1285.

[13]1 Jasprica, M Bojic, A Mornar, E Besic, K Bucan,Nedic-Saric.Molecules2007; 12(5): 1006—-1021.

[14]J Zhao, JS Zhang, B Yang, GP Lv, SPNMblecules2010; 15(11): 7547-7557.

[15]B Kusznierewicz, et all Agric Food Chem2012; 60(7): 1755-1763.

[L6]RN Chopra, SL Nayar, IC Chopra. Glossary of Indizdicinal plants. C.S.I.R., New Delt#56.

[17]A El-Tahir, GMH Satti, SA KhalidJ Phytother1999;13(6): 474-47

[18]G Hussein, H Miyashiro, N Nakamura, M Hattori, NKiechi, K Shimotohndhytother Res2000; 14(7): 510-
516.

[19] SK Jain. Dictionary of Indian folk medicine and mtivotany. Deep Publication, New Delh@91

[20]P Joshi. Ethnomedicine of tribal Rajasthan - Anroxiew. In : Pushpangadan et al. (Eds.), Gilmpddadian
Ethnopharmacology, TBGRI, Thiruvunanthapuram, ridig4;147- 162.

46
Scholar Research Library



Antony V. Samrot et al Der Pharmacia Lettre, 2016, 8 (9):41-47

[21]KM Nadkarnilndian Materia Medical927:1(3):15

[22] 0 Wintola, A Afolayan BMC Complementary and Alternative Medicine2015;15:307.

[23]S Mpofu, TA Msagati, RWM Krause.African Journal of Traditional, Complementary, and Alternative
Medicines2014;11(1):34-52.

[24]AO Adetuyi, AV PopoolaJournal of Science Engineering Technology. 2001;8(2):3291-3299.

[25] GE Trease, WC EvanBharmacognosy. 11th edition. Brailliar Tiridal Can Macmillian Blishers;1989.

[26] A Sofowora.Medicinal Plants and Traditional Medicine in West Africa. New York, NY, USA: John Wiley and
Sons;1982.

[27]LI Mensor, FS Menezes, GG Leitao, AS Reis, TC Sarfmube, et aPhytother Res2001;15:127-30.

[28]A Guerrini, G Sacchetti, A Grandini, A Spagnolell,Asanza, L ScalvenzEvidence-based Complementary
and Alternative Medicine: eCAM. 2016.

[29]D Gu, Y Yang, X Xin, HA Aisa, Y Ito.Journal of liquid chromatography & related technologies.
2015;38(1):68-73.

[30]SC Siu, C Chia, Y Mok, P PattnaiBiotechnology Progress 2014;30(6):1319-1325.

[31] AL De Castilho, JPC da Silva, CHC Saraceni, eBedzlian Journal of Microbiology2014;5(3):769-779.
[32]Y Miyasaki, JD Rabenstein, J Rhea, etPiloS ONE2013;8(4):€61594.

[33]PS Vaidyaratnam. Varier's Indian medicinal plaftsya vaidya Sala Kottakkal (Orient longman Ltdlp94:
26-9.

[34] The Wealth of India, Raw Materials. Council of Sdiic & Industrial Research, New DeltD99; I: 37-40.
[35] SY Mudi, A Salisulnternational Journal of Biomedical and Health Sciences. 2009; 5(3).

[36] R Lawrence,E Jeyakumar, A Guptaat J Curr Microbiol App Sci2015;: 213-222

[37]MI Abdelhady, AM Kamal, M YounsJournal of Pharmacy Research 2012;5(1):691-695.

[38]Y Hilmi, MF Abushama, H Abdalgadir, A Khalid,H Khdl BMC Complementary and Alternative
Medicine2014;14:149.

[39]ML Saini, R Saini, S Roy and A Kumaournal of Medicinal Plants Research.2008; 2(12):378-386.

[40]J Renuka, S Poonam, B Teena, JC Salmirnal of Pharmacy Research 2012; 5(9):4934.

47
Scholar Research Library



