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ABSTRACT

The chemical examination of methanolic extract of the plant, L. citriodora yielded two known compounds; oleanolic
acid (1) and saccharose (2). The structures of the compound were established based on physical and chemical data
(UV, IR, *H and *C NMR and mass) and also co-comparison with an authentic compounds. The crude extract,
fractions and isolated compounds were studied for elastase inhibition and dendrite elongation activity. The
compound, oleanolic acid showed good elastase inhibition activity.
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INTRODUCTION

Before 28" century treatment for infections and diseases Wwased primarily on folklore medicine. Combinatifn
plant materials with microbial properties were usedreat various infectiond. The pharmaceutical industry did
not exist in early 1900 BC and there were no sytittltrugs or medicines for treating skin disordémnstead people
turned to nature and looked for natural remedieanyvicosmetic industries are showing great intevashatural
products to treat various skin disordBtg he use of plant materials can lead to the idieatibn of new bio-active
skin care agents for the benefit of consunfféfEhere are several agents have been identifiegdtemd have given
promising results under laboratory conditiéhs.

Lippia citriodora Kunth belongs to Verbenacea, widely distributedtriopical, subtropical, central to South
America, as well as in Africa. The shrub is comiyagrown in Indian gardens, especially on hills.eTplant is
propagated from seeds and cuttings and thrives arelloamy soil. Generally, the leaves are beingdufor
flavoring beverages, desserts, fruit salads aiegehnd also for seasoning food. A decoction nfeala the leaves
and flowers is given as febrifuge, sedative and-flatulent’® The plant showed antispasmodic, antimicrobial
properties and is traditionally used to tr&sndida.'®’ The volatile oil obtained from the leaves collecfeom
different places showed differentfy.The essential oil obtained from the leaves wadyaed by GC-MS showed
mixture of several terpenes and the major compswand 1,8-cineole (23.66%w;curcumene (14.83%), geranial
(13.74%), limonene (13.4%) and caryophyllene oxi@6%)® Several class of compounds, flavonoids,
terpenoids, phenolics have been reported from phast, These are flavonoids like., apigenin, cbeyml,
cirsimaritin, luteolin, salvigenin, artemitin, hesmlin and vitexin, terpenoids like., citral, citallal, linalool,
borneol, cineol, eugenol, nerol, limonene, 3-cahydlene, myrcenene, pyrollic acid, isovaleric d&idThe
essential oil obtained from the leaves of lemorbgaa L. citriodora) could be used as a potential control agent
against stored product insefs.

Based on the above information and our continuaterést on the isolation of biologically active mwlles from
Indian medicinal plants for personal care applaai®’” we have undertaken the leaveslofcitriodora for
chemical examination. In this article, we repore tisolation and structure elucidation of two knosgtondary
metabolites, 1-2 (Figure 1) and their biologicaldé¢s. Structures of the compound were establisfzesdd on
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physical and chemical data and also comparison avitauthenticated compound. According to our kedgé, no
study has been reported previously relating taethstase inhibition activity on this plant.

MATERIALS AND METHODS

General

UV: Shimadzu UV spectrophotometer; IR: PrestigeFT1IR (Shimadzu); NMR*H and**C NMR (Bruker AMX
400); Mass spectrum: Jeol SX 102/DA 600 mass speetier. Column chromatography (CC) was carriecaon
silica gel column (100-200 mesh). Purity of thenpkes was checked by TLC on pre-coated aluminuratshend
coated with silica gel 605k (20 X 20 cm, 0.2mm thickness, Merck) and compoureie detected under UV light
(254 & 366 nm) and spraying with 5% sulphuric aditl methanol followed by heating the plates at°Cléor 5
min. The chemical shift values are reported in gpyunits and the coupling constani$ ére in Hz.

Plant material

The leaves ot.ippia citriodora (1.5 kg) were collected from Kalvarayan hills, n&alem, Tamil Nadu, India in
July 2008 and it was identified by Prof. D. Subramme (Retd), Taxonomist, Department of Botany, Anaki
University, Annamalai Nagar, Tamil Nadu India. Auatver specimen of this plant was deposited in Depart of
Botany, Annamalai University, Annamalai Nagar, ThNadu, India.

Extraction and Isolation procedure

The leaves olippia citriodora (1.5 kg) were exhaustively extracted with metha(®D L) by using soxhlet
apparatus. The solvent was removed by rotary eweémounder reduced pressure at *@lQo get 78g crude
methanolic extract. The crude extract (45g) waspsnded in methanol: water (2:8), partitioned withexane,
chloroform, ethyl acetate and saturated n-butanobét corresponding fractions 17.64g, 5.5g, 3.5d 4rvg
respectively. The hexane fraction showed modetatgase inhibition activity

The resulting dark green residue of hexane fradf.0g) was subjected to column chromatographa silica gel
(100-200 mesh, 200g) and the column was eluted abtbut 3 L of petroleum ether : chloroform midsiwith
increasing polarity (from 100: 0 to 0:100). Comdal homogeneous fractions based on TLC and diviictedS
major fractions, Fr A (1.02g), Fr. B (0.45g), Fr.(C15g), Fr. D (0.55g) and Fr. E (0.71g). All fifractions were
submitted for elastase inhibtion studies and fosctC showed potent activity. Fraction C showed worixtof two
spots on TLC. It was further purified by small aolu of silica gel using hexane: chloroform mixtured ayielded
one solid compound and it was crystallized wittoobform : methanol to get oleanolic add 85mg)'® as colorless
amorphous powder, mp.270°2 Other fractions did not yield any compound. THeutanol fraction showed solid
nature after keeping at room temperature. Thdifnagvas washed with excess of methanol, the adsrbolid was
obtained which was identified as sacchar@el20mg)*® Both compounds were submitted for elastse iribibit
activity and compound showed good inhibition.

Oleanolic acid(1, Fig.1} Colorless amorphous powder, mp: 270-ZZ2JV (MeOH)nm: end absorption; IR (KBr)
cmi’: 3382 (br), 1710, 1485, 1114, 1070 and 833ciH NMR (400 MHz, CQOD): § (10.74, 0.77, 0.87, 0.89, 0.89,
0.94, 1.11 (each 3H, s), 2.80 (1H, br d, J= 11.9318-H), 3.12 (1H, br s, 3-H), 5.22 (1H, br s;HR **C NMR
(100 MHz, CQOD): 818.9, 19.3, 20.5, 22.0, 26.5, 27.1, 27.2, 29.54,380.5, 31.7, 34.4, 36.4, 36.6, 40.8, 42.5,
43.1, 45.6,50.2, 59.2, 82.4, 126.2, 147.7, 188I6tS mVz (rel. int.): 456.

Saccharose(2, Fig. 1): Colorless crystals, mp: 271-222 UV (MeOH)nm: end absorption; IR (KBr) ém3322
(br), 1066 and 835ch *H NMR (400 MHz, BO): § 5.17 (1H, d, J=3.8 Hz) 3.98 (1H, d, J=8.8 Hz)13(8H, t, J=
8.6Hz), 3.70-3.60 (2H, m), 3.60-3.55 (4H, m), 3(&H, t, J=11.4Hz), 3.43 (2H, s), 3.30 (1H, dd, 8:33.8 Hz),
3.25 (1H, t, J=18.4 HzJ?C NMR (100 MHz, DO) : 5 59.9, 61.1, 62.2, 69.0, 70.6, 72.2, 72.3, 73.82,7&1.2, 92.0,
103.5; EIMSm/z(rel. int.): 342.

Saccharose octaacetate (2a)20 mg of compound was acetylated with pyridine and acetic anhydatdeoom
temp for 24hrs. After usual work up, obtained sacose octaacetate as colorless solid, yield img@4 'H NMR
(400 MHz, CDC}): 6 [15.68 (1H, s) 5.44 (2H, s), 5.37 (1H, br t), 5.QH(t, J=9.4 Hz), 4.87 (1H, d, J=9.9Hz),
4.40-4.25 (4H, m), 4.25-4.10 (4H, m), 2.17 (34,2.11 (12, s), 2.10 (3H, s), 2.04 (3H, s), 33, s); **C NMR
(100 MHz, CDC}) : 6 61.6, 62.7, 63.5, 68.1, 68.4, 69.5, 70.1, 74%5,779.0, 89.8, 103.9, 169.4, 169.6, 169.8,
169.9, 170.0, 170.0, 170.4, 170.6.
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2 R=H
2a R=Ac

Figure 1: Compounds from Lippia citriodora
RESULTS AND DISCUSSION

The compoundl was isolated as colorless amorphous powder froloraform and methanol. It was readily
recognized as triterpene derivatives based onhysipal and spectral data. Its molecular formules iixed as
Cs0H4005 based on its mass spectrum. The IR spectrum shdwegresence of hydroxyl and carboxylic acid
groups. ThéH NMR spectrum clearly showed the presence of rsésgiary methyls aé (10.74, 0.77, 0.87, 0.89,
0.89, 0.94 and 1.11(each as singlet) as oleanasetshk. Further, the spectrum showed the presehae broad
doublet a5 2.80 and a broad singlet of olefinic protondéat22 which were assigned to H-18 and H-12 sugggsti
the presence of an olea-12-ene basic skeletontiéwaly, the spectrum also showed anenethine proton which
connected to hydroxyl group &t3.12 (1H, br s). 1t$°C NMR spectrum showed a total of 30 carbons sigruls
which one carboxylic carbon &184.6, two olefinic carbons @i26.2, 147.7, one oxygenated carboi &2.4 and
remaining are saturated carbons. Based on the ap@atral data, a literature search revealed ltieaphysical and
spectral data of the compouhdgreed perfectly with oleanolic acid reported freeweral plant§®2%

Elastase inhibition The elastase inhibition activity of crude extratifferent fractions and compounds along with
ursolic acid were studied on cell free system. Blsay method is most reliable method and reportethd
literature®®  Fresh solution of 300 pl (0.6 mg) of succinyl-Lf&L-alanyl-L-alanyl-p-nitroanilide (enzyme
substrate), 1200 pl of buffer and varying amounithe elastase inhibitor under testing are incubate3?C for 20
minutes. The hydrolysis is measured by the spektimmetric measurement of the release of p-nittio@nat a
wavelength of 410 nm. The crude methanolic extfaattions and isolated compounds were tested eswlts were
mentioned in the table 1.

Table 1: Comparative data of biological activity

Sl. No. | Extract/ Fraction / Compound| Elastase Inhilition (pg/ml)
1 Control, Urosolic acid 16=13.1
2 Methanolic extract 45.0% at 40
3 Hexane fraction 68.0% at 40
4 Oleanolic acidl IC5=15.5
CONCLUSION

Both compounds are reported first time from thianpl Even though several compounds have been esbfiam
this plant, the triterpenoid, oleanolic acid is fhist report from this plant The biological studtastase inhibition is
also first time for this plant.
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