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ABSTRACT

Berberis tinctoria Lesch. is an evergreen speciedeenic to the high hills of Nilgiris and has higledicinal value.
The present study was carried out to understandpthgochemical constituents of the bark part. Tésults of the
GC-MS analysis carried out in three different extsaviz Acetone, Methanol and Ethyl acetate whidfikéted the
presence of 22 major phytocomponents. The studyhadghlighted the presence of some known biololyicadtive
phytocomponents like berberine, phytol and stigerasetc. Hence present study will further validdte medicinal
potentiality of this plant.
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INTRODUCTION

In the present context, greater focus have beenhdaithe aboriginal knowledge in the area of bispexting of
biological resources as a new source of drugs, ¢imedi food and other industrial uses. At the sam tthe
existing synthetic drugs which exhibit severe uitdéde side effects and also less effectivenesthe$e drugs
against the new disease causing bacterial straives brought in a huge demand for these green nmediisburces.
Medicinal plants form a rich source of antibactedagents. Hence a wide range medicinal plant paesused for
extract as a powerful drug and they possess vamedicinal properties [1].The plants used in ethndioieal
practises contain a wide range of substance thmbeaused to cure various chronic as well as iitfestdiseases.
Most of these plants are rich in secondary mettdsotind essential oils of therapeutic importanc&][2

Berberis tinctoria Lesch. an evergreen erect shrub with yellow woetbrging to Berberidaceae. It is also
commonly called as Nilgiri Barberry (Kurumba didle@ame: Jakkala) and is found in the inner shotasfoof the
Nilgiri and Palani hills, at an altitude of 1,800[#]. Leaves simple, fascicled in the axils of ®drtite with simple
spines. Flowers yellow, solitary fascicled racemosg/mbose with 2-3 small appressed bracteoles.ieedes of
glaucous spindle — shape with short stout stylesfew seeded. The plant contains an important @ikdderberine
which is isolated from Berberis species have prog#active for various infectious diseases and alessess
antibacterial property [5]. The leaves 8f tinctoria have been evaluated for hepatoprotective actisityl
antioxidant activity [6]. The use of berberine h&gn described in Indian and Chinese medicinenfotreatment of
diarrhea and intestinal parasitic infections [7].

Due to the medicinal importance of the berberingjious researchers carried studies on the quatidit of
berberine fronB. tinctoria andB. aristatausing the HPLC method [8, 9, 10]. Henceforth vitifs background in
the present study, an attempt has been carriei agttermine the phytochemical constituents f@ntinctoriastem
bark using GC-MS in three different extracts acetanethanol and ethyl acetate respectively.
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Figurel: Study area

Figure 2

A. Kurumba traditional healer collecting the bark of B. tinctoria
B. Cut portion of the bark

C. Bark infusion prepared by dipping the bark in glass of water

MATERIALS AND METHODS

Plant material

Based on the Kurumba folkloric knowledge for curgastro intestinal infection, the bark infusionBftinctoriais
orally consumed at regular intervals. Therefore phent stem bark was collected during the ethnobicth
exploration carried out in the Kurumba settlemaited Belathicombai in Onikandi near Manjoor townKundah
taluk of Niligiri district during 2009-2010 (Figuré and 2). All the collected plant specimens wetentified
taxonomically with the help of The Flora of Presidg of Madras [11], The Flora of Tamil Nadu Carodfi2] and
The Flora of South Indian Hill Station [13] and therbarium was prepared by following the procedlegcribed in
Methods and Approaches in Ethnobotany [14]. Theckieu specimens were deposited at the RIEM herbarium

Preparation of the stem bark extract

Fresh plant materials (tender bark)Bftinctoria which are free from diseases were collected frioenstudy area.
The barks were washed thoroughly 2-3 times witmimgp water and one’s with sterile distilled wat€he material

was then shade dried on a sterile blotter for 4gsdafterwards in a ventilated oven for’@0and subsequently
milled to a fine powder by means of a blender @adesl. The selection of solvent medium for ext@attivas done
based on the results of the antimicrobial actiitgnce the acetone, methanol and ethyl acetateegn@markable
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antimicrobial activity and was used as solventemrequired quantity of the sample was weighedteamsferred
to a Stoppard flask and then treated with the tls@eents separately, until the powder was fullynensed and
shaken and then incubated overnight. The extraets then filtered using Whatmann filter paper Nb. dater the
extracts collected and evapourated to dryness img @svaccum distillation unit and the final restdwas used for
GC-MS analysis.

GC — MS analysis
1pl of the acetone, methanol and ethyl acetateetstrofB. tinctoria was used separately for the carrying out the
GC-MS analysis for various phytochemical compouym@sent in the stem bark of the plant.

GC- MS analysis was carried out using a GC clafi® Berkin EImer system comprising a AOC-20i autgdem
and gas chromatograph interfaced to a mass spestEoGC-MS) instrument employing the following ddions:

column Elite-1 fused silica capillary column (300:25mm x ID x 1 um of capillary column, composedl60%

Dimethyl poly siloxane), operating in electron ipaiion system with an impact mode of 70 eV was ydselium

(99.998%) was used as carrier gas at a constamtréite of 1ml/min and an injection volume of 1 pdssemployed
split less, injector temperature of 2500C; ion "rse temperature 2800C. The oven temperature veaggmmed
from 400C (isothermal for 5 min), with an increafel00C/min, to 3000C/min isothermal; then hold Somins.

Mass spectra were taken at 70 eV; a scan intef@&bos and fragments from 45 to 450Da. Total GEtime was
34 mins.

Identification of the phytochemical constituents

The interpretation of the mass spectrum GC-MS veaser] out using the database of National Instittzndard
and Technology (NIST) having more than 62,000 pasteThe name, molecular weight and structure ef th
components of the sample were ascertained using M&. 2.1 MS data library.

RESULTS AND DISCUSSION

The GC- MS analysis of stem bark®ftinctoriarevealed the presence of a variety of phytocomg@sufihe active
principles with their retention time (RT), molecufarmula, molecular weight and peak area (%) aesgnted in
Table -1. The acetone extract chromatogram sholegresence of 14 major peaks (Figure-3). In chagethanol
and ethyl acetate chromatogram’s upon analysisatestethat most of the peaks are of similar natoréhat of
acetone extract except for few phytocompounds whigre extracted only in methanol are Berberine, 1-
Piperazineethanamine, 4-methyl-, Piperazine, Goblceris (trimethylsilyl) ether, Canadine and Benegl,2-
dimethoxy-4-(1-propenyl)- (Figure-4). At the sanmaé in ethyl acetate only two phytocompounds, Lémolacid
ethyl ester and n- Hexadecanoic acid were differest all other peaks were of similar in naturehe peaks of
acetone and methanol extracts (Figure-5). The aatdrthe important phytocompunds is sterols, hetaric
compounds, isoquinoline alkaloids and terpenes [€Tad). From the existing literature review ninengmounds
were reported to be medicinally important lige Sitosterol which is used to contrbypercholesterolemia [15],
Pyridine which is proved effective as CNS depres§héi], Phytol [17] and Lanosterol has shown amih@erous
properties [18], Stigmasterol, Taraxasterol [19§ &erberine are effective for anti inflammatoryieities [20],
reports suggest that Piperazine having antihelmenttivity [21] and (-)-Canadine as antimicrobiabaantioxidant
activity [22]. Majority of the synthetic drugs causarious side effects. Hence, plant based compoarelpreferred
over the synthetic ones which causes minimal sifiects [23]. The presence of these medicinally ingoat
phytocompounds can be attributed to the medicmabitance of this plant.
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Table — 1 Phyto components identified from the thre extracts ofBerberistinctoria Lesch.

S No Extract RT Name of the compound Molecular fanula MW Peak Area %
1 5.342 | Pyridine CsHsN 79.0999 3.70
2 6.040 | 3-Hexen-2-one C7H1:0 112.1696 0.67
3 6.752 | 2-Pentanone,4-Hydroxy-4-methyl- sHO; 116.1583 62.11
4 17.710| Diethyl phthalate C1:H1404 222.2372 1.54
5 20.459| Bicyclo [3.1.1] heptane,2,6,6- trimethyl- CioHie 138.2499 2.07
6 21.358| Hexadecanoic acid, methyl ester 17HEO; 270.4507 3.22
7 Acetone 23.021| 9,12- Octadecadienoic acid (Z,Z) - , metkter GeH340; 294.4721 2.97
8 23.079| 9,12,15 — Octadecatrienoic acid, methgre€?,Z,7)- GeH3,0; 294.4562 3.67
9 23.182| Phytol CocHacO 296.5310 1.90
10 23.305| Octadecanoic acid, methyl ester 1sHEO, 294.4721 1.00
11 33.202| Stigmasterol CoeH4eO 412.6908 1.72
12 34.004| B - Sitosterol CygHscO 414.7067 8.63
13 35.220| Lanosterol CscHscO 426.7174 2.08
14 35.440| Taraxasterol CscHscO 426.7174 3.10
1 32.969 | Berberine CocH1eNO4 336.36126 34.53
2 11.972| 1-Piperazineethanamine, 4-methyl- 7HGN3 143.23 17.27
3 Methanol 13.977| Piperazine CsHicN, 86.1356 5.29
4 18.654| Glycerol, tris (trimethylsilyl) ether 14813,Si; 308.6372 1.22
5 30.576| Canadine CocHaiNO4 339.38504 249
6 29.884| Benzene,1,2-dimethoxy-4-(1-propenyl)- 11H&O; 178.2277 1.84
1 Ethyl acetate 23.635| Linoleic acid ethyl ester 281360, 308.4986 0.34
2 21.714| n- Hexadecanoic acid CieH3:0, 256.4241 3.17

. In case of Methanol and Ethyl acetate only new aamgs were listed rest all the compounds are sasraeatone extract

Table- 2. Activity of phytocompounds identified invarious extracts of the bark ofBerberistinctoria Lesch.

S. Name of Sk Api
No. compound Compound nature Activity
1 B - Sitosterol Sterols To treat hypercholesterolemia
2 Pyridine Heterocyclic compound CNS —depressant
3 Phytol Terpenes Anti cancerous
4 Lanosterol Sterols Anti cancerous
5 Stigmasterol Sterols Anti hepatotoxic, Anti imflenatory, Antioxidant, Anti viral
6 Taraxasterol Sterols Anti-inflammatory, Antiedemi
7 Berberine Isoquinoline alkaloids Qggt-érrlif;?mmatory, Stomachic, Anticancer, Analgeshntibiotic, Anticholera, Antidysentric, Ant
8 Piperazine Heterocyclic compound  Anti helminthic
9 (-)-Canadine Isoquinoline alkaloids Anti micrdaad Anti oxidant
** Source: Dr. Duke’s phytochemical and Ethnobotanézthbasegonline databases]
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Figure 3: Chromatogram of acetone barkextract of B. tinctoria by GC-MS
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Figure 4: Chromatogram of methanol barkextract of B. tinctoria by GC-MS
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Figure 5: Chromatogram of ethyl acetate barkextract of B. tinctoria by GC-MS
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Figure 6: Structural depiction of the major phytocompounds
CONCLUSION

In the current investigation of the three diffdrextracts acetone, Methanol and ethyl acetate kheaved the
presence of a number of medicinally important conmus. Like in the methanol extracts which exhibitbd

presence of 6 known therapeutically important conmgis. Similarly the methanolic and ethyl acetatiagex also
showed the presence of 3 and 1 important compoanl. élhus the present study justifies the usesaditional
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system of medicines by Kurumbas to treat gastrestimal disorders using the bark infusion Bf tinctoria
However based on these results the plant speaeBecaelected for further investigation for thdation of this bio
active compounds for the development of new paédtiugs.
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