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ABSTRACT

Eaters of guar gum (GG) were synthesized by the solvent free method. Guar
gum was acetylated with acetic anhydride and iodine as catalyst without
any use of solvent. The reaction was carried out at 50°C for 4 hrs. with
stirring. The product is purified by acetone and the D.S. is measured. The
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D.S. of the product obtained was 0.6. The synthesized product was
characterized by Fourier Transform Infrared Spectroscopy (FTIR).
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INTRODUCTION

Guar gum is galactomannan, derived from guar
seeds (cyamopsi stetragonol obus) whichbeongto fam-
ily Leguminose'. Itssolutioninwater possesseshigh
viscosity?. Dueto these propertiesit findsits applica
tioninvariousindustriesviz. mining, textile, explosves,
paper, petroleum, cosmetic and food industry®. Guar
gum hasbetter bioavailability and biocompatibility. To-
day, guar gumisaso used asacontrolled-rel ease agent
for thedrugdueto high hydrationrate (Swelingin aque-
ousmedia). It aso used asthickener and stabilizer in
pharmaceutica formulation. Whenmixed with different
ingredientsintheformulation of tabletsit form protec-
tivelayer and consequently, drug releasesout fromthe
guar gum tablet in asustained manner, achieving the
desired kineticseffect, and masked unpleasant tasteand
odor of drugsand improveitsstability and drug release
properties+9l. Guar gum isalso used asrel ease modi-
fierin sustain rel ease tabl et formulation*?. Modified
Guar gumiswiddy usedinpharmaceutica application

duetoitsviscosgity increasing properties. Thetherapeutic
effect of Guar gumisduetoitsability toswell rgpidly in
agueous mediato form viscous dispersions or gels.
Wheninhaled guar gum absorbed in the stomach and
halted or atersabsorption of glucose, cholesterol and
possibly drugs™*3, Modified guar gumhasalow swell-
ing index and viscosity than guar gum. Dueto these
researchers nowadaysfocuson variousderivatives of
guar gum viz. O-(2-Hydroxyethyl), O-(2-
hydroxypropyl) and O-carboxymethyl 4. Thereareno.
of methods are reported to modified natural polysac-
charides, such asusing acetyl chloridewith pyridine,*°
carboxylic acidsinsitu activated with tosyl choride,*®
iminium chloride,* Na-sdt of chloro aceticacid with
NaOH! and acetyl chloridewith FeCl jascatal yst™.

In the present study, wefocused on esterification
of guar gum, using iodineas catalyst. Hencethe con-
ventional reagent acetic anhydridewasexplored using
iodineascatalyst. Thisesterification method hastwo
advantages over other methods. First istheacylating
reagent isused isnot expens vethan p-toluene sulfonyl
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chloride, 1,1’-carbonyldiimidazole, etc. Secondisthe
reaction carried out in homogeneous phaseand no ex-
pensive solvent isused for thereaction.

EXPERIMENTAL

Materialsand methods

Guar gum, acetic anhydride, sodiumthiosulfateand
iodinewere purchased from Sigma- Aldrich. Solvent
like acetone was of A.R. grade and use without any
purification. All other reagentswereof LR grade.

Acetylation of guar gum

lodine (0.50 gm.) was added into pre-dried round
bottom flask. Acetic anhydride (5 ml.) was added and
thereaction mixturewas stirred for 15 min. After that
guar gum (1.0 gm.) was added to the mixture and the
mixturewasrefluxedfor 4 hrs. After thereaction was
completed, excessiodinewasremoved by addingasatu-
rated solution of sodiumthiosulfate. Thusformedwhite
precipitates of guar gum acetate was filtered off and

dried under vacuum at 50°C for 12 hrs.
Degreeof substitution in modified guar gum

The D.S. of the product find out by method re-
ported by N.K. Patel, et. a.[*%

1 gm. of CM GG was dissolved in known amount
of water. Then this solution was passed through regen-
erated Amberlite IRA 96 anion exchangeresin no. of
timestill it becomeacidic. Then the solution was di-
vided into two equal partslabeled as solution 1 and
solution 2. The exhausted resin was regenerated by
passing 1 N HCI solution (3-4 times) followed by wash-
ingwith distilled water to removeany excessacid.

Solution 1 wastakeninto previoudy weighed bea-
ker. Evaporate water by heating on ahotplateand cool
itinto desiccator and weigh it again. Find theweight of
residueleft in the beaker. Find out concentration by
evaporation.

Solution 2 wastitrated against astandard solution
of NaOH. Notedown the burette reading and find out
thedegree of subgtitution by following equation.

washed thricewith cold water and then reprecipitated g _ 0.162 B
from acetone. The preci pitatesof guar gum acetatewere 1—-0.58B
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Figurel: Reaction mechanism
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Volumeof 1NNaOHused
Weightofsample

Char acterization of modified guar gum

Where, B =

Theresulting productswere characterized by FTIR
spectroscopy using Perkin Elmer spectrum GX instru-
ment, by the K Br pallet method.

RESULT AND DISCUSSION

Acetylation of natural polysaccharidesand itsde-
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rivatives can be carried out using different acetylating
agentsaswell ascatalyst. Traditionally used cataysts
suchasauminium chloride, sodium hydroxiderequired
the use of costly solvent to carry out the reaction in
homogeneous phase. But the use of iodine ascatal yst
can overcomethe use of costly solvent aso benefited
by prevention of glycosidic linkage of polysaccharides
ring which can be broken by traditional catalyst!224,
Reaction mechanism

An acid anhydride and an a cohol react together in
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the presenceof iodineas catalyst. The genera mecha-
nismisshownin Figure 1. Inthefirst step acetic anhy-
drideactivated by iodinein the presence of -OH groups.
The oxygen of R-OH attacksthe carbonyl carbon re-
sulting in sp® hybridization. Theacetic ester isformed
by the reaction of theiodineionwiththeiodineatom
that was attached to the oxygen of the carbonyl group,
resultinginfreeiodine. Acetic acid isformed asaby-
product. At theend of thereaction, addition of asatu-
rated solution of sodium thiosulfateremovesal thefree
iodine.

FTIRANALYSS

The|R spectrum of guar gum and acetylated guar
gumwasshownin Figure2 and figure 3 respectively.
ThelR spectrum of acetylated guar gum shown are-
duced intensity of the absorption band | ocated at 3439
cm'!, as compared to guar gum IR spectrum dueto -
OH isgtretching, indicating that some-OH group were
acetylated. The C-O symmetricad and asymmetrica and
vibrationsat afrequency of 1090.67 cn* and 1156.06
cnrt confirmstheincorporation of theacetyl group on
to the guar gum molecule, whichisabsent inthe guar

gum spectra.
CONCLUSION

Acetylation of guar gum under solvent-free condi-
tionsusingiodineascatayst was carried out success-
fully. The D.S. of the product obtained was 0.6. The
ester of guar gumissolubleinwater.
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