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ABSTRACT

The objective of the present work is to isolate the phytoconstituents from the active extract of Aponogeton natans
(Linn.) Engl & Krause leaf with leaf stalks. The preliminary phytochemical screening and HPTLC analysis were
carried for the pet ether, benzene, chloroform and methanol extracts. From the preliminary phytochemical and
HPTLC analysis it was found that methanol extract contained carbohydrate, protein, phytosterol, glycoside,
saponin, flavonoids and polyphenols. The methanol extract showed 11 peaks having maximum Rsvalue 0.08, 0.12,
0.18, 0.27, 0.38, 0.47, 0.53, 0.56, 0.62, 0.73 and 0.80. Thereafter the methanol extracts was subjected to column
chromatography for the isolation of the phytoconstituents. Two compounds namely ANSD-1 and ANSD-2 were
isolated and purified from methanol extract by column chromatography and the structure were determined as
stigmasterol and gallic acid by physical, chemical and spectral characteristics. The information gathered from the
phytochemical study and HPTLC of Aponogeton natans Linn. delivered the parameters will serves determine the
quality of the plant material in the future. The isolation carried determined the presence of two important
phytoconstituents of medicinal value which may be responsible for the pharmacological action of the plant.
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INTRODUCTION

At present, evaluation includes method of estingaéintive constituents present in the crude drugduiition to its
morphological and microscopic analysis. With theead of separation techniques and instrumentalyailit is
possible to perform physical evaluation of a crulleg, which could be both of qualitative and quartitie in
nature.

Aponogeton natans (Linn.) Engl. & Krauseébelongs to aponogetonaceae family. The plant scicuplains, in the
ponds and marshy places in Asia, Australia, Indid Srilanka. Leaf pastes are consumed with hotriatéreat
cuts & wounds (1)Fresh tuber are ground into a paste and boiled 26th ml of coconut oil and applied on hair
before bath for three days to get rid of funga¢ation (2) Aponogeton natans (Linn.) Engl. & Krauseas a important
ingredient in preparation an important ayurvedicnfolation, Useerasavalhis asava is useful for raktapitta
(Haemothermia), anaemia, impurity of blood and etab (3). A perusal of existing reports reveals that themsas
isolation study carried out earlier.

MATERIALSAND METHODS
Fresh parts ofAponogeton natans (Linn.) Engl. & Krausewere collected from Salipur, Cuttack, Odisha, Ingldch

was identified and authenticated by Prof.P.Jayana®RARC, Chennai. The voucher specimen was giveriNin
PARC/2009/398.
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Reagent and chemicals
All reagents and chemicals used for isolation wemalytical grade obtained from SRL Chemical, Rankard
Himedia Pvt Ltd.India.

Phytochemical screening (4, 5, 6 and 7)

The dried and coarsely leaves sample was extramiedessively with petroleum ether (60°@J) chloroform,
benzene and methanol in a soxhlet extractor byimamiis hot percolation. Each time before extractiith the
next solvent of higher polarity the powder drug (e)avas dried in a hot air oven below’80for 10 minutes. Each
extract was concentrated by distilling off the swity which was recovered subsequently. The susgessiract, as
mentioned above, were subjected to various quaktathytochemical test and HPTLC fingerprinting lgse for
the identification of chemical constituents predarthe plant material.

Extraction and isolation

The leaf with leaf stalks oAponogeton natans Linn. were shade dried, ground and extracted wigthanol. The
methanol extract was evaporated to dark greenists ig00 gm). The methanol extract was initiallytiganed
between n-hexane and water. The aqueous fractismsuecessively partitioned with chloroform, ethgétate and
n-butanol.

Chromatography separation

The chloroform soluble fraction (125gm) was sulgdcto column chromatography over silica gel elutivith n-
hexane, n-hexane-chloroform, chloroform, chlorofarathanol and methanol in increasing polarity (0%0). The
chloroform soluble fraction residue which was chabographed successively with n-hexane: chlorofoiiriure by
increasing polarity gave 71 numbers of eluents f08ach). The eluent no. 44-4sbtained from n-hexane:
chloroform (3:7) mixture gave a single spot on TW@ich on PTLC using solvent system n-hexane: edlogtate
(4.5:5.5) provided ANSD-1.

The ethyl acetate soluble fraction (95gm) was subgeto column chromatography over silica gel afyitwith n-
hexane, n-hexane-ethyl acetate, ethyl acetatel, @tkyate -methanol, and methanol in increasingrjigl(0-100%).
The ethyl acetate soluble fraction residue whicls \whromatographed successively with n-hexane: etbgtate
mixture by increasing polarity gave 66 numbers loeets (500ml each). The eluent no. 48-53 obtaiinech n-
hexane: ethyl acetate (2:8) mixture showed a sisgte¢ on TLC which on PTLC using solvent systemeréne:
ethyl acetate (1:9) provided ANSD-2. ANSD-1 and ANS were further subjected to FTIRBINMR, *CNMR and
El mass spectrometry to ascertain the chemicadtstre.

RESULTSAND DISCUSSION

Preliminary phytochemical analysis

All the four extracts were screened for phytocheinvestigation by different phytochemical testscheck the
presence or absence of a group of phytochemicatitoents. These phytochemical tests showed theepce of
proteins, carbohydrates, alkaloids, saponins, tenriiavonoids, steroids, triterpenoids etc. Petroi ether extract
gave positive tests for fats and phytosterol; beazxtract gave positive results for fats, phytadtend glycoside;
chloroform extract shown positive tests for phygost, glycoside, flavonoids and alkaloids; methaexracts were
found to contain carbohydrate, protein, phytosteglyicoside, saponin, flavonoids and polyphenols.

High performance thin layer chromatography

High Performance Thin Layer Chromatography (HPTE&Lhnique is most simple and fastest separatidmigae
available today which gives better precision anclieacy with extreme flexibility for various stepehe methanol
extract showed 11 peaks having maximuswaRie 0.08, 0.12, 0.18, 0.27, 0.38, 0.47, 0.53%,005%2, 0.73 and 0.80
with n-butanol:water:acetic acid (4:5:1) as solveygtem.

Characterization of isolated compounds
The structures of the isolated compounds ANSD-1ANS8D-2 were established by melting point, FTIRNMR,
¥CNMR and El mass spectrometry.

Characterization of Compound (ANSD-1) stigmasterol colourless crystalline solid.P: 170-172°C;M .F.:
C29H480FTIR v max cm-1 (KBr): 3348(0O-H stretching), 2935(CH3 eBthing), 2866(CH2 stretching),
1667(C=C stretching), 1459(CH3 stretching), 13872Csiretching of overlap doublets), 970 (CH out plan
bending)!HNMR (CDCI3) (300MHz) § ppm):5 7.26(s,1H,0H), 5.34-5.35(d,1H,CH), 5.11-5.14(d,G#), 4.97-
5.02(t,1H,CH), 1.31(s,3H, CH3), 1.35-1.39(q,3H,CH3).40-1.44(q,3H,CH3), 1.48-1.52(q,2H,CH2), 1.64-
1.69(q,3H,CH3), 1.48-1.52(q,2H,CH2), 1.64-1.69(§,ZH2), 1.70-1.73(t,2H,CH2), 1.77-1.82(t,2H, CH2)36-
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1.98(m,1H,CH), 2.00-2.08(m,1H,CH), 2.19-2.32(m,1H)C 3.47-3.57(m,1H,CH), 0.69(s,3H,CH3), 0.78-
0.88(m,2H,CH2), 0.92-1.03(m, 3H,CH2JC-NMR (CDCI3) (300MHz) 6ppm): 140.72 (C-5), 138.3 (C-22),
129.23(C-23), 121.66 (C-6), 71.74 (C-3), 56.83 @:155.91 (C-17), 51.21 (C-9), 50.11 (C-24), 42(CF13),
42.26 (C-4), 40.50 (C-20), 39.65 (C-12), 37.23 |C3b.48 (C-10), 31.86 (C-8), 31.61 (C-25), 28.G% {6), 25.39
(C-28), 24.34 (C-15), 21.21 (C-11), 21.08 (C-21))21(C-19), 19.38 (C-26), 18.96 (C-27), 12.02 (Q;1.24 (C-
29); EI-MS m/z (rel int. %): 412[C29H480] (100), 369 [C24HAGBBH7] (40), 351 [C26H39,M-C3H90] (45),
300 [C21H320, M-C8H16] (75), 271 [C19H270, M-C10HiZD5), 255 [C19H27, M-C10H210] (90), 83[C6H11,
M-C23H370] (70), 55 [C4H7, M-C25H410] (65)gure 1.

Compound ANSD-1 was isolated as colourless neddies the chloroform soluble fraction. The moleculamula
C29H480 was established through EI-MS showing mdédon peak at m/z 412.

The IR spectrum (3348 cm-1) indicated the naturexyfyen to be hydroxyl. Presence of olefinic douted was
confirmed by a band at 1667 cm-1. The 1H-NMR speetof ANSD-1 corresponded to the data for stigmaktét
displayed signals for two tertiary methyl groups0(83, 0.68), two multiplets for three olefinic poos atd 5.34-
5.35 (1H) and 5.11-5.14 (2H) and a multiplet fog tarbonylic proton ai 3.47-3.57. The 13C-NMR spectrum of
ANSD-1 disclosed the presence of twenty nine sgfial six methyl, nine methylene, eleven methang thnee
quaternary carbon atoms. The mass spectrum shohadateristic fragmentation pattern &5, 22 sterol. The
above data was compared with the literature (8)stmadved complete agreement to those of stigmasterol
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o
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Figure 1: Stigmasterol (ANSD-1)

Characterization of Compound (ANSD-2) Gallic acid White leafletsM .P: 236-238 °CM.F.: C7TH60O5;FTIR v
max cm-1 KBr): 3495(0O-H stretching), 3283(0O-H sthéhg with hydrogen bonding), 1704(C=0 at COOH
stretching), 1614(C=C stretching at ring), 15413 7A(#r-CH stretching), 1310(C-O stretching at dimér250(OH
bending), 1028(C-O-C stretchingiNM R (CD30D) (300MHz) § ppm):& 9.11 (S, 1H, COOH), 7.08-7.14 (S, 2H,
Ar-CH), 4.96(S, 1H, OH)®*C-NMR (CD30D) (300MHz) §ppm): 6 170.72 (s, C-7 of COOH), 146.61 (s, C-3,5),
139.85(s, C-4), 122.16 (s, C-1) and 110.60 (s,8}-EI-MS m/z (rel int. %): 170[C7H605](100%), 153[M-HO,
C7H404] (75%), 129(M-CHO, C5H504)(15%), 79[M-C2H30@5H30](15%), 51[M-C3H305, C4H3] (9%)
Figure2.

Compound ANSD-2 was isolated as colourless substiiom the ethyl acetate soluble fraction. The F$pRctrum
showed the absorption bands at 3495 (O-H), 170DjGnd 1614 (aromatic).

The 1H-NMR spectrum of ANSD-2 displayed only a $#idgn aromatic region & 9.11 (S, 1H, COOH), 7.08-7.14
(S, 2H, Ar-CH), 4.96(S, 1H, OH). . The 13C-NMR spem of compound 67 disclosed the presence ofdar®on
signals for one methane and four quaternary cadboms. The downfield signals &t170.72, 146.61 and 139.85
were assigned to acid carbonyl and aromatic oxygenguaternary carbon atoms whereas other signaikei
aromatic region a 110.60 and 122.16 were assigned to aromatic methad aromatic quaternary carbon atoms.
The EI-MS of compound ANSD-2 gave the molecular p@ak atm/z 170 corresponding to the molecular formula
C7H605 .The above data was compared with the titexa9) and showed complete agreement to thogmlbé
acid.
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Figure 2: Gallic acid (ANSD-2)

Methanol extract oAponogeton natans (Linn.) leaf with leaf stalks resulted in columhromatographic separation
of ANSD-1 (Stigmasterol) andANSD-2 (gallic acid) which are confirmed by above physical and spedteah
given above.

CONCLUSION

The present phytochemical data emphasize the kdgelef chemical constituents presentAjponogeton natans
Linn. The compounds isolated were characterized by usiodern spectral analytical method. The active isdla
compounds in future can be studied and relateth&r pharmacological activities.
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