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Abstract

The polysaccharide exuded WByacia decurrens trees contains residues of D-galactose , L-
Arabinose , L-Fucose and D- glucuronic acid. Anrmeixetion of the O- Methyl derivatives of
the gum yields 2,3,4,6 tetra —O-methyl —D-galact@s@ —di-O-Methyl —L-arabinose , 2,3,4-tri-
O-methyl-D-galactose, 2,4-di-O-methyl-D-galactosegether with 2,3,4 tri-O-methyl-D-
glucuronic acid by acid hydrolysis. The degradethgbtained after controlled acid hydrolysis
is examined by linkage and methylation analysie ©amethyl derivatives of the degraded gum
yields; 2,3,4,tri-O-methyl-D-glucuronic acid, 2,4r60-methyl-D-galactose, 2,3,4tri-O-methyl-
D-galactose and 2,4 —di-O-methyl-D-galactose. Tla@eeexamined by linkage and methylation
analysis. The structural evidences suggestsAtedia decurrens gum molecules possess highly
branched galactose framework to which D-glucurauici and residues of L-arabofuranose are
attached , this conclusion is further supportedhgymethylation study of the Acacia gum.
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Introduction

Acacia decurrens belongs to the family leguminasae and spread thraug the greater hilly

parts of India. Plants gums have been known sirerg early times, due to their valuable
characteristics they have been extensively utiliretboth pharmacy and industry. The term
plant gum is applied to exudations; composed gfeteoid resins, carbohydrate or a mixture of
both types of materials, which are obtained frore fruits, trunks or branches of trees
spontaneously or after mechanical injury of thenplay invasion of the bark or by removal of
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the branch; or after invasion by species of bagterifungi. Commercial grade of gum exudates
obtained from these species vary considerably alityuand quantity both. Different theory has
been suggested for the exact physiological mectraroé gum formation by number of
researchers. Only few species of gum and other spotharide have been chemically
investigated so far for their chemical structureuctural features and uronic acid materials.
Present study is an attempt to explore certainsfaet origin of gum, chemical structure,
degradation of gum and methylation study of thengu

Materials and Methods

Origin and purification of gum sample:-

Gum samples were collected by author during drg@edan-April (1998-1999) from hilly parts
of India, the identification of gum samples was foomed by Forest Research Institute,
Dehradun (UA). The gum polysaccharide was isolétexh the collected gum by dissolving in
water ,90%water in respect of ethanol and thenipitated with ethanol , resinous matter of the
gum is removed by soxhet apparatus by extractiagythm with hot ethanol , powered resin free
gum was dissolved in water , filtered to remove arspluble impurities and the gum acid was
recovered by acidifying its aqueous solution witiClHand precipitating with ethanol , this
process is repeated 4 times with agqueous solufitneogum was de ionized by treatment with
freshly regenerated cation exchange resin Duolb -when a practically ashless sample was
obtained in the form of white powder , purified g not reduce fehling solution , nitrogen,
sulpher and halogens were found to be absent mibgens 19.5%, pentoses 22.13% and
furfural 11.4% were present in the gum sample @db!

Table-1
Contents Percentage
1. Pentoses 19.5%
2. Pentoses 22.13 %
3. Furfural 11.4%
4. Equivalent weight 1510
(By direct titration)

General methods

Specific rotations measured with a perkin elmer 3d@arimeter at 589 nm. Paper
chromatography was carried out on whatman no.13aman papers with the following solvents
system v/v: (a) n-butanol-ethanol-water(4:1:5;uplagfer): (b) butanol-acetic acid and water
(4:1:5;upper layer) (c) butanol , ethanol,water.{4019) . Before solvent (c) was used the paper
was pretreated with 0.3 M sodium di hydrogen phagp solution and allowed to dry. Neutral
sugars were measured by the phenol- sulphuricraettiod (Dubois-Gilles Hamilton, Rebers &
smith 1956) and uronic acids were determined byctlititration with NaOH solution on
exhaustively electro dialyzed samples.

The neutral & acids components

Purified gum (1.2 gm) was hydrolysed with 1.5 Npswiric acid (40 ml) for 30 hrs in a boiling
water bath, after cooling and neutralization withribm carbonate and left over night then
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filtered , filterate after concentration to syrupsre exhaustively extracted with methanol, the
eluted sugar solution mixed with sodium metapetiedalution (0.1 ml ) and liberated formic
acid was treated with NaOH solution(0.1N) using hgketed indicator , yielded the ratio of
neutral and acidic fraction respectively. After centration to a syrup; neutral fraction was
chromatographed in solvents (a) and (b) againsieatic standards

Table-2

Sample L — Arabinose D- galactose

I 1 3.93
Il 1 4.07
1] 1 4.05

(in the ratio of 1:4)

The ratio was concentrated and repeated additiovatdr, followed by concentration to a syrup;
paper chromatography was carried out in solventT(b¢ aldobiouronic acids were fractioned on
whatman 3 MM paper in solvent (b) and they wererblyged with 0.1 N sulphuric acid on

boiling water bath for 40 hrs. The hydrolysatesewetromatographed in solvents (a), (b) and (c)

Partial acid hydrolysis

The gum 40 grm. was treated 1.5 N suphuric acidB@hrs. The hydrolysate was studies by
paper chromatography p.c. in solvents (a) andT{ig.isolate oligosaccharide were characterized
by paper chromatography, specific rotation and sagepositions.

Auto hydrolysis experiments:-A solution of purified gum sample (5% B.5) was heated at
100°C for 100 hrs, the polymer was isolated by vacuuyind. The results of auto hydrolysis are
presented in table-3.

Preparation and studies of degraded gums A& B :

Experimental procedures used for the preparatiodneaamination of degraded gum A & B were
the same as those described previously , degradedg) 2.35 gr. was obtained from purified
gum 19 gr. by mild hydrolysis (1.5 N,80O, 100 C for 30 hrs.). During the preparation of the
polymer, dialysate was analysed by p.c. and polywzer isolated by freeze drying , preliminary
small scale experiments showed that seven days neguired for preparation of degraded gum
(B) by periodate oxidation (0.1N) of degraded guh (

Preparation and studies of polysaccharide | — IV:

A series of three smith degradation was performgdguthe pure gum is the starting material 5
gm. afford polysaccharide-1 (0.42 gm), this polynfgrs gm) yielded polysaccharide- 11 (0.51
gm) and from (0.62 gm) yielded polysaccharide-0l20 gm). The experimental conditions for
the preparation and examination of these polymesgewin general as previously describe
(leonde pinto etal 1994; matinez etal;1966).

235



Anurag Tewari et al J. Chem. Pharm. Res., 2010, 2(2): 233-239

Result and Discussion

The gumAcacia decurrens contains galactose , arabinose ,rhamnose , gluicuacid and it's 4-
O-methyl analogue. In order to establish the limkad D-galactose and D-glucuronic acid
residue in the degrade&tacia decurrens gum. It was subjected to methylation and periodate
oxidation studies as presented in table -4. Allghgars were identified from the measurement of
their specific rotation and melting points and tloeystalline anilide derivatives.

Table -3
Time in hrs. Volume in ml. of sodium thio_sul_phatc_a solution (N)Fequired for excess
of iodine (in mL.)
20 45.2
30 38.1
40 37.4
50 37.0
60 36.7
70 36.4
80 36.0
90 35.95
100 35.8
110 35.8

Table-4

Methylated degradedAcacia decurrens Methylated Acacia decurrens gum

gum
1. 2,4,6-tri-O-methyl-D-galactose 2,3,4,6 tetra m@thyl-D-galactose( 4moles)
2. 2,3,4-tri-O-methyl-D-galactose 2,3,4@dmethyl-L-arabinose(4 moles)

2,4di-O-methyl-D galactose

(2moles) 2,3,4-tri-O-methyl-D-galactose(4 moles)

2,3,4-tri-O-methyl-D-glucuronic

acid (3moles) 2,4-di-O-methyl-D-galactose(8 moles)

2,3,4tri-O-Methyl-D-glucuronic acid (4 moles

(Hydrolysis products of methylatédtacia decurrensgum and degaradetacia decurrens gum)

The 2,3,4-tri-O-methyl-D-glucuronic acid , 2,4,6-®@-methyl-D-galactose, 2,3,4-tri-O-methyl-
D-galctose and 2,4-di-O-methyl-D-galactose werentbto be present in the ratio of 3:1:6:2. The
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isolation of four cleavage fragments from methydatiegradedicacia decurrens gum indicated
its branched chain character demonstrated th&-ghlactose and D-gulcuronic acid units were
of pyrano structure.

COOH

Fig-1

Isolation of two moles of 2,4 di-O-methyl- D- galese as a hydrolysis product of the
methylated degraded gum indicates that they magdprded as the points of branching, and the
two aldobiouronic acid units linked to C- 3 pasits the absence of any tetra methyl sugar in the
methanolysis product indicate that in the degra8leatia decurrens gum branching probably
starts from non reducing end of the main chairer&fore, fig-2 can be proposed as a tentative
structure of repeating unit of degrad@dacia decurrens gum.
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Further confirmation of the structure fig-3 degrddiim subjected to oxidation with sodium
meta periodate, this resulted in the liberatio2@3 moles of formic acid with concomitant
consumption of 5.83 moles of periodate oxidized gumished on hydrolysis 0.89 mole of D-
galactose per equivalent of degraded gum.

T*z
H

anon an
OH‘ o] O/CH‘ 0 CA
H

CH H CH

\ C/CHT 9 O/OH'IHQ O: A(}HZ 0

Fig-3
A careful examination of the table- 4 shows, thathglated degradegicacia decurrens gum
upon hydrolysis furnished 1 moles of 2,4,6-tri-Othye-D-galactose and 6 moles of 2,3,4-tri-O-
methyl-D-galactose while from the cleavage prodottlly methylated Acacia farnesiana gum
only 4 moles of 2,3,4- tri-O-methyl-D-galactose kkbbe isolated. This indicates that in the
repeating unit ofAcacia decurrens gum the lable sugar residue are attached in time & side
chain R as depicted in fig-3 in the structure heé of those galactose residues in degraded
Acacia decurrens gum which gives rise to 2,3,4-tri-O-methyl-D-gatzs® after methylation and
hydrolsis.

The nature of the side chain ‘R’ is also clear fdha findings of the methylation experiments.
The isolation of 2,3,4-tetra-O-methyl-D-galactogeni the cleavage fragments d@fcacia
decurrens gum suggests that the side chain 'R’ is terminditgd-galactopyranose moiety. It
may be inferred that in the parent gum the aralaofse units are interposed between terminal
galactose residues of the side chain R and nuoleti® degraded gum, therefore , side chain R
in Acacia decurrens may be regarded as composed of L-arabofuranosejaingd to D-
galactopyranose unit 5------ 1 linkage, according RxL-Araf5-----1 D- Galp.

The presence of galactose as a hydrolysis produitteoperiodate oxidized Acacid decurrens
gum may also be due to existence of 1-3 type &ilpe in the molecule , a conclusion which
has already been drawn form methylation resulerdfore fig -3 is an attempt to explain with
reasonable accuracy the different type of linkagsent in the gum.
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