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ABSTRACT

From the air dried seed kernels of Mangifera indica Linn., three known secondary metabolites. Methyl gallate (1),
Gallic acid (2) and 1,2,3,4,6- Penta-O-galloyl-g-D-glucose (3) were isolated from active fraction of folklore
medicinal plant. Their structures were elucidated on the basis of extensive spectroscopic analysis and comparison
with known compounds. The methanolic extract, its fractions and isolated compounds were examined for in-vitro
elastase inhibition activity and found that methanolic extract and ethyl acetate fraction showed an excellent activity
and also two of the compounds showed good synergistic activity.
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INTRODUCTION

The tropical planMangifera indica Linn., which belongs to Anacardaceae family. Trenpis widely distributed in
Asia, in the Americas and in tropical Africa. Fr@ncient times mango tree and its fruit — both graeah ripe - are
intricately linked to Indian culture. The leavesdafmuits are part of Indian festivals and religiocsremonies.
Besides other parts of the plant, including thegsyibark, and resinous gum from the bark, drieddis, seed
kernel, seed fat and sap is described in the brgband traditional literature of various regiotighis plant [1].

Generally, Mango skin is discarded by humans wédtng the fruit and sometimes provided to aniraaléeed. It
is also reported that compounds like quercetin, gifarin and norathyriol present in mango skin hiigfnit some
metabolic diseases such as diabetes and some &dro@ncer in view of their modulation of proteinofgosome
alpha receptors [2]. The seed kernel is generaltyt@ veterinary usage. Also, a fat, high in steagid content is
known to be isolated from the seed kernel, andteebfrom the kernel isolate is commercially aviliéato be used
to soothe and nourish the skin. The kernel is reggnit, anthelmintic, stimulant, anti-inflammatogntibacterial,
antifungal, antispasmodic, antiscorbutic and i®givn diarrhoea, asthma, diabetes, ulcers and hésading [1].
The ash of leaves is used for its wound healingp@ities in burns, scalds and diabetes. The flowee acrid,
astringent, refrigerant, cooling, haemostatic, newhry, constipating and are useful in haemorrhagesinds,
ulcers, leucorrhoea and anaemia. Seed kernel istsefigerant, anthelmeintic etc [3]. The mangmietis used as
feed for cattle and poultry, as anthelmintic ansbahs astringent in bleeding piles [1]. Fumes fitbi burning
leaves are inhaled for relief from hiccups and @ffms from throat. The bark of the tree is usedtfeat uterine
haemorrhage and seed are used in asthma treatfient |
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The mango peel was reported to be good sourceedhrgli fiber containing large amounts of total ectible
polyphenolics, which showed high antioxidant praypday in-vitro methods [5]. The composition obtainfom
stem bark oMangifera indica contains polyphenols, terpenoids, steroids, fatigs and microelements, which have
anti-oxidation, anti-inflammatory, analgesic andi-spasmodic properties thereby conferring to higlue dietary
supplements to improve the quality of life of patesuffering from degenerative diseases, antigaggatments [6].
The mangiferin was obtained from the leaf extradtjch had shown cardiotonic and diuretic activi®].[The
compound, mangiferin has also been indicated asegesg anti-ultraviolet, anti-collagenase and-elastase
activity in addition to its anti-free radical andtiatyrosinase activity [8]. An alcoholic extract the seed kernel of
M. indica exhibited significant anti-inflammatory activity Bcute, sub acute not chronic cases of inflammd@p

Based on our continuous interest on the isolatiobi@active secondary metabolites from plants ferspnal care
applications [10-16], we under took a chemical eixation of the seed kernels bfangifera indica. We report
here the isolation and structure elucidation oé¢hknown compounds-3. Structure of the compounds was deduced
by NMR spectral data and comparison with those tegoin the literature. The present paper also rizst the
elastase inhibition activity of the crude extrd@ctions, isolated compounds and their synerggistu

MATERIALS AND METHODS

General procedures:

Melting points were reported are uncorrectdd. and *C NMR spectra were recorded @ID on Bruker
spectrometer, operating at 400 MHz f6-NMR and 100 MHz for'®*C NMR. ESIMS was recorded on Jeol SX
102/DA 600 mass spectrometer. IR spectra were dedoon a Shimadzu IR Prestige 21. UV spectra veserded
on Shimadzu UV spectrophotometer. Column chromafuiyy (CC) was carried on a silica gel column (100-2
mesh). Purity of the samples was checked by TL@rencoated aluminum sheets, silica gel 66, 0 X 20 cm,
0.2mm thickness, Merck) and compounds were deteeteder UV light (254 & 366 nm) and spraying witBo5
sulphuric acid in methanol followed by heating fitates at 11T for 5 min. The chemical shift values are reported
in ppm (J) units and the coupling constan} &re in Hz.

Plant material
The seed kernels dflangifera indica (2.5kg) were collected from local market in Chenrffamil Nadu (India) in
July 2008. A voucher specimen of this plant wagasited in Cavinkare Research Centre, Chennag Ind

Extraction and Isolation of compounds

The seed kernel powder dfangifera indica (400 g) were exhaustively extracted with methgBdD L) by using

soxhlet apparatus. The solvent was removed byy@uaaporator under reduced pressure at®€4hd 45 g crude
extract was obtained. The crude methanolic exifét) was suspended in methanol : water (1:4p¥ad by

fractionation with chloroform, ethyl acetate andlusated n-butanol to get corresponding fractio2g223.0g, 3.0g
respectively. The ethyl acetate fraction showeddgetastase inhibition activity (Kg=2.97pug /ml) than other
fractions.

The resulting light brown residue of ethyl acetfngeetion (5.0 g) was subjected to column chromatpgy on a
silica gel (100-200 mesh, 200g) and the columnelaied with chloroform, chloroform: ethyl aceta8](, 1:1, 1:3)
ethyl acetate and ethyl acetate : methanol (9:dniEned homogeneous fractions based on the vistializ of
spots on TLC plate and divided into 4 major fraectidA to D). Fraction A (0.95 g) was subjected ilcs gel
column and eluted with hexane: chloroform (1009D:10) to give three fractions A1-A3. Fraction ALZ7g) was
further purified over small silica gel column ehdi with hexane: chloroform (95:5) to obtain metiggllate (,
160 mg) [17]. Fraction B (0.52 g) was subjecteditiza gel chromatography eluted with chloroforrthyd acetate
(90:10-50:50) to obtain gallic aci@,(90 mg) [18]. Fraction C found to be solid inurat which contained lot of
brown colored pigment along with compound. Thiacfion (2.4 g) was adsorbed on silica gel, eluteth w
chloroform: ethyl acetate (80:20 — 10:90) to gee¢hsub-fractions (C1-C3). The sub-fraction C2 @d)3showed
solid nature and was crystallized with ethyl acetamethanol to get penta-O-gall3db-glucose 8,1.02g) [19].
Fraction D did not give any useful compound.
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RESULTS AND DISCUSSION

Compound 1 (Methyl gallate): Colorless crystals obtained chloroform: hexang, 200-202C, UV (CHCE) [ ax

: 214; IR (KBF) [Imax : 1622, 1595, 1114, 1070 and 833 5rESIMS m/z: 183 [M-H](calc. for GHg0s). "H NMR
(CD;0D, 400 MHz): [1113.80 (3H, s), 7.03 (2H, s¥C NMR (CD,;OD, 100 MHz):[1 50.7 (C-8), 108.5 (C-2 & 6),
119.9 (C-1), 138.2 (C-4), 145.0 (C-3 & 5), 167.51C

Compound 2 (Gallic acid): Amorphous powder, mp: 248-8D, UV (MeOH) [Iax : 272; IR (KBr) ] mae 3400
(hydroxyl), 1720 (acid carbonyl), 1618 (aromatit), cmi'; ESIMS m/z 169 [M-H] *H NMR (CD;0D, 400 MHz):
[1[17.04 (2H,s, H-2 & 6)*C NMR (CD;OD, 100 MHz):[1 108.8(C-2 & 6), 120.5 (C-1), 138.1(C-4), 144.9(®&3
5), 168.9 (C-7).

Compound 3 (1,2,3,4,6- Penta-O-galloy-D-glucose): Buff colored amorphous powder, mp: 2@8 UV
(CD3OD) [ max 268 nm; IR (KBI)[max: 3380 (hydroxyl), 1687 (ester carbonyl), 1612 (aatic), 1344, 1024 and
765 cm', ESIMS m/z 939 [M-H] *H NMR (CD;0OD, 400 MHz) : [1(] 4.34-4.44 (2H, m, 6-H), 4.50 (1H, d,=
10.8 Hz, 5-H), 5.58 (1H, dd,= 8.4, 9.6 Hz, 2-H), 5.60 (1H, d,= 8.7, 9.5 Hz, 4-H), 6.23 (1H, d,= 8.4 Hz, 1-H),
5.89 (1H, t, J=8.3 Hz, 3-H), 6.23 (1H, d, J=8.3Hz1), 6.89 (2H, s), 6.94 (2H, s), 6.98 (2H, s),47(QH, s), 7.10
(2H, s). °C NMR (CD;0D, 100 MHz):(] 63.1, 69.8, 72.2, 74.1, 74.4, 93.8, 110.4 X1®.6 X 2, 119.7, 120.0 X
2,120.1, 121.0, 140.1, 140.1, 140.2, 140.3, 1440,7, 146.2 X 2, 146.3 X 2, 146.4 X 2, 146.5 X186.2, 166.9,
167.0, 167.3, 167.9.

Elastase inhibition activity: The elastase inhibition activity of crude extratifferent fractions, compounds and its
combinations and ursolic acid (control) cell fregestem. The assay method is most reliable and regart the
literature [20] Fresh solution of 300 ul (0.6 mg) of succinyl-lasayl-L-alanyl-L-alanyl-p-nitroanilide (the enzyme
substrate), 1200 pl of buffer and varying amourfithe elastase inhibitor under testing are incubate37C for 20
minutes. The hydrolysis is measured by the speltimmetric measurement of the release of p-nittivenat a
wavelength of 410 nm. In this method, the methaneitract, EA fraction and isolated compounds wested and
the results documented in the table.1

Tablel: Elastase inhibition data

Extract/Fraction/Compound | Inhibition (pg/ml)
Ursolic acid 1Go= 13.1
Methanolic extract 165=2.48

Ethyl acetate fraction ¥=2.97
Compoundl 11.15% at 43.5
Compound3 56.6% at 70

Synergy studies

The individual compound4, and3 were not shown good activity when compared witiderextract or ethyl acetate
fraction but combinations of isolated compourddand 3 at different concentrations showed good rgynerhe
results were tabulated in Table 2.

Table 2: Elastase inhibition-synergy studies of 1lral 3 at different concentrations

Sl. No. | Ratio of Compounds (1:3)[ Inhibition (%)
1 0:100 49
2 20:8( 64.
3 40:6( 58.¢
4 60:40 43.9
5 80:20 31.7
6 100:0 3.05
CONCLUSION

The mango seed kernel showed an excellent elastakétion when compared to control, ursolic acidihe ethyl
acetate fraction of methanolic extract also rethitiee activity. The silica gel chromatography tfiyé acetate
active fraction yielded only three compounds, metigtlate (), gallic acid 2) and penta-O-galloyp-D-glucose
(3). Two of the isolated compound$ é&nd 3) have shown moderate activity. Further, the isalatompounds
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showed good synergy with different combinations. tBe mango seed kernel extract or its isolatedpmamds can
be used for skin care applications either singlinarombinations with other materials.
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Fig: Compounds from Mangiferaindica Linn.
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