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ABSTRACT

Gum polysaccharide has been extracted from Moriolgéfera Lam. plant gum (Moringaceae) with water las
arabinose and D-galactose in 1:4 molar ratio wittades of L-fructose. The purified gum polysacchandas
completely methylated by Hakomari and Purdie’s métivhich afforded methyl sugars as : 2,3,4,6-t€rarethyl-
D-galactose; 2,3,4-tri-O-methyl-D-galactose; 2,4@imethyl-D-galactose and 2,2-di-O-methyl-L-aratsaovere
found in the molar ratio of 1:1:2:1 and also preseronic acid as : 2,3,4-tri-O-methyl-D-glucurordcid (1 mole).
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INTRODUCTION

Moringa oleiferaLam. plant! belongs to Moringaceae family and commonly calls@ainjnaupto 10m in height.
It occurs in Himalayan region of Northern to Southéndia, Thailand, Pakistan, Africa, Sri Lanka,gA&nistan,
Cambodia, Nepal, Indonesia, Mexico, Central of Beut America, Philippines, etc. Leaves, gum, sebdsk,
flowers and fruits are used in indigenous systemm&fdicine for the treatment of cardio vascular akse
inflammation, gastrointestinal and haematologiéabiers. Gum used for the dental infection, agam and blood
pressure. Tender pods are used as vegetable ddéspiceaves are rich in Vitamin A and ECarotene, protein,
calcium and potassium and used in scurby, catamifettions and good source of natural antioxid&seds are
considered antipyretic, acrid, bitter and seed ajlplied in rheumatism. Leaf extract are used fiertteatment of
piles, fevers, bronchitis, eyes and ear infectidmsaves have a potential source for antitumor amtitancer
activities and leaves alkaloid Niazimian has beemppsed to be a potent chemopreventive agent imiché
carcinogenesis. Seeds extract have also found teffbetive on hepatic carcinogen metabolizing ernzyamd
antioxidant parameters and have specific protentiiopns for skin and hair cure. Seeds peptide B®@ @sed to
protects the human skin aging with dual activityaaipollution and conditioning of hairs. Seed exts a globally
acceptable innovative solution for hair cure. Thengcontains a water soluble polysacchdfidges L-arabinose and
D-galactose in 1:4 molar ratio with traces of Leftmse. The present manuscript mainly deals withntkeéhylation
studies of purified gum polysaccharide alongwithraposed gum polysaccharide structure fidaringa oleifera
Lam. plant.,

MATERIALS AND METHODS
Unless otherwise stated that the all evaporatioesevearried out under reduced pressure and meigs are

uncorrected. The obtained mixture of methyl sugesese carried out by descending technique of paper
chromatograpt§) on Whatman No. 1 and 3 MM filter paper sheets. Tipper phase of the following solvent
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mixture (v/v) were used for the identification Mfioringa oleiferaLam. gum methyl sugars (v/v) : {Sh-butanol,
ethanol, water (4:1:8)and ($) n-butanol, acetic acid, water (4:1“5)The (R)p-anisidine phosphdtéwas used as
spray reagent for the identification of methyl stsga

Methylation of gum polysaccharide :

Purified gum polysaccharide (15 gm) was methyldtgdakomari's methdfi for three times with distilled water
(50 ml), dimethyl sulphate (175 ml) and sodium toydde solution (30 %, 400 ml) in an atmosphericagen at 5-
8°C. Reaction mixture was further stirred for 12 Wwith the help of mechanical stirrer then neutralizgth H,SO,
(5 N) and obtained precipitate of sodium sulphate Witered off and it was further extracted witletiranol. The
methanolic extract and filtrate were combined amdcentrated to gave partly methylated product (8, ground : -
OCH;, 39 %. It was further remethylated four times hyde’s reagef with methanol (20 ml), methyl iodine (30
ml) and silver oxide (14 gm) which gave fully mefted product (6 gm), Found : -OGH!2.56 %, §]p>> + 39.6C
(HX0).

Hydrolysis of methylated gum polysaccharide :

The methylated gum polysaccharide (5 gm) was refluwith methanolic hydrogen chloride (5 %, 15 nhigr
evaporated it to dryness on water-bath. It wasmsifipd with barium hydroxide solution (0.03 N, 10)rfor 3 hrs at
60°C. The excess of barium hydroxide was removed Isgipg through C@in the solution. The saponified product
after being worked up was thoroughly extracted wdith ether to gave an ether soluble fraction (Agldy(2.004
gm) and other ether insoluble fraction (B), yiedd3846 gm).

Examination of ether soluble fraction (A) :

The ether soluble syrup (2.142 gm) was hydrolyséd WCI (1 N, 50 ml) for 12 hrs on boiling watertha The
hydrolysate was cooled and neutralized with bardambonate slurry then evaporated to a syrup. Itresslved into
four components on Whatman No. 3 MM filter papezethusing solvent mixture {5 Paper strips corresponding to
the individual methyl sugars were eluted with watecording to the Dent's methdd The eluted sugar solutions
were concentrated separately to furnish four metfugar fractions which were identified and chandotel as
follows :

Fraction-1 : 2,3,4,6-tetra-O-methyl-D-galactose :

Methyl sugar syrup (0.3148 gm), hRflvalue 0.86 in solvent mixture {5 [o]p*®> + 112C (H,0), Found : -OCH|
51.92 %, calculated for tetra-O-methyl-D-galactd@gH,Os, 52.5 %. It was converted into 2,3,4,6-tetra-Ohykt
N-Phenyl-D-galactosyl amine derivative having ni90-192C, Lit. m.p. 192-19%.

Fraction-1l : 2,3,4-tri-O-methyl-D-galactose :

Sugar syrup (0.3514 gm) showed a single spot aal@etpse Rf values 0.63) in solvent mixture {fSon paper
chromatogram. It hadi[5*° + 92C (H,0), Found : -OCH| 39.6%, calculated for 48,405 requires —OCH| 41.5 %.
Derivative was prepared by usual manner as 2,8@-methyl-N-phenyl-D-galactosyl amine, having mi63-
164°C, Lit. m.p. 164-16%1.

Fraction-1ll : 2,4-di-O-methyl-D-galactose :

Methyl sugar syrup (0.5892 gm) gave a single spalfel to D-galactoseRf value 0.41) on paper chromatogram in
solvent mixture (9. It had p]p® + 81.6C (H,0), Found : -OCH 29.2 %. The aniline derivative was prepared by
the refluxing the syrup (0.36 gm) with aniline (841gm) and ethanol (8 ml) for 2 hrs. The ethanstitution was
concentrated when the crystals of aniline derieativas separated out. This upon recrystallisaticth wthanol
provided crystals of 2,4-di-O-methyl-N-phenyl-D-gefosyl amine had m.p. 206-2G7 Lit. m.p. 207-20%7.

Fraction-1V : 2,3-di-O-methyl-L-arabinose :

Methylated sugar syrup (0.2816 gm) gave a singte pprallel to L-arabinoseR{ values 0.64) in solvent mixture
(S)) on paper chromatogram. It hadd?® + 9€C (H,0), Found : -OCH| 34.62 %, calculated for;8,,0s, 34.8 %.
The su%ar[l\i\]/as converted to 2,3-di-O-methyl-N-phdngtabinosyl amine derivative, had m.p. 1383d.it. m.p.
139-140CH.

Examination of ether insoluble fraction (B) :

The methyl sugar syrup (0.3872 gm) on paper chrognaphic analysis in solvent mixture;J%nd used (R) as
spray reagent to revealed the presence of a sapgie (f value 0.82), Found : -OG§138.6 %, calculated for tri
methyl uronic acid, gH:g0;, 39.4 %. The uronic acid was identified as (V)3,2-tri-O-methyl-D-glucuronic acid
by preparing derivative as 2,3,4-tri-O-methyl-D-gppyranoside uronamide had m.p. 182°C84..
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Figure-I : Structure of methylated Moringa oleifera Lam. gum polysaccharide

RESULTS AND DISCUSSION

Moringa oleifera Lam. gum polysaccharide was completely methylatgdHakomari’'s method and Purdie’'s
method. The methylated gum polysaccharide was ysld with methanolic hydrogen chloride and obtdine
hydrolysate after saponification was separatethénether soluble fraction (A) and ether insolubbéetion (B). The
ether soluble fraction (A) methylated sugars weaetfonated in paper chromatographic analysis oatwhn No. 3
MM filter paper sheet to revealed the presence efhyi sugar components as shown in Figure-1. Thairodxd
methyl sugars were characterized and identified(&} 2,3,4,6-tetra-O-methyl-D-galactose, (I1) 2:3i-O-methyl-
D-galactose, (lll) 2,4-di-O-methyl-D-galctose and/)( 2,3-di-O-methyl-L-arabinose in 1:1:2:1 molarti;a The
ether insoluble fraction (B) methylated uronic aeids characterised and identified as : 2,3,4-tiéhyl-D-
glucuronic acid (1 mole).

The isolation of 2,3,4,6-tetra-O-methyl-D-galactesgars from the cleavage fragment suggestedhbatide chain
of methoxyl group (R) is terminated by D-galactagywse moiety. According to the gum polysacchartdecgire
of Moringa oleiferaLam. as shown in Figure-2, there should be 5 mufi&s4-di-O-methyl-D-galactose where as in
actual practice 6 moles have been obtained. Thhtsdixcess over the theoritical yield of di-metBygalactose is
difficult to explain unless and until. It is assuinthat the partial demethylation of the tri-metBylgalactose has
taken place. It may be pointed out here that insthecture of the gum polysaccharide, the L-fruetasit are not
induced, although the sugar was obtained in tre=teemount by the hydrolysis of the gum polysacdeabecause
the hydrolysis of methylated gum did not furnisly amethylated sugars of L-fructose.

A tentative polysaccharide structure suggestedtfergum polysaccharide d®floringa oleiferaLam. (Figure-2)
clearly indicated that the gum is highly branchedhe nature and linkages contains-@)-p-type, (-3)-8-type
and (1-5)-a-type linkages in the gum polysaccharide structdifdoringa oleiferaLam. plant.
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Figure-2: Polysaccharide structure ofMoringa oleifera Lam. gum polysaccharide
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