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ABSTRACT

Cassia hirsuta Linn. seeds yielded a water solyidéysaccharide as D-galactose and D-
mannose in 1:4 molar ratio by alkaline hypoioditethod on paper chromatogram. Reactions of
the periodate oxidation is one of the most impdrtanthe structure determination of seeds
polysaccharide in carbohydrate chemistry. Periodaxédation method was done with sodium
metaperiodate as oxidant and it was proposed byaptalde and Flurry & Lange‘'s method. The
mole of periodate consumption and formic acid l#tem during periodate oxidation reaction of
seeds polysaccharide was determined volumetric@ynposition and probable polysaccharide
structures have also been elucidated with the médron obtained from periodate oxidation of
seeds polysaccharide. After complete periodateabixid reaction, it consumed 1.13 moles of
oxidant with simultaneous liberation of 0.23 motésformic acid per mole of anhydrohexose
sugar unit of the polymer chain after 30 hrs. Farracid appear is to be originating from the
reducing as well as non - reducing terminal uniDefalactose and D-mannose are of(&)-a-
type at non-reducing end while {4)-Stype at main polymer chain between D-mannose
residues.

Key words: Periodate oxidation, formic acid liberation, peiae consumptiorCassia hirsuta
seeds polysaccharide.

INTRODUCTION

Cassia hirsutaLinn.¥! plant belongs to family- Caesalpiniaceae and contyncalled asSenna,
hairy senna, khmerlt is a native of Tropical America and distribditen Thailand, Malaysia,
Indo- China, Asian & African Topics, California, &il, Mexico, Peninsula, North Australia and
India. In India, it occurs in Garhwal region of Nwgrn Himalayas. It is 150 cm in tall, rounded
stem, flowers are sulphur colour. It has many madicproperties like leaves used as herpes,
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skin diseases and plant parts used as healingslimemalf’. Plants are as a gifts of nature have
many therapeutic properties and in chemotheraphyalmble as the synthetic drugs, Stomach
troubles, dysentery, rheumatism, fever etc. Seéelded a water soluble sugars extradby
usual manner as D-galactose and D-mannose in & matio on paper chromatogram. Present
manuscript mainly deals with the periodate oxidatstudies of seeds galactomannan for the
confirmation of polysaccharide structure which was$ained after methylation results. Peroidate
oxidation reaction was done with sodium metapet®das oxidant and it was prepared by
Malaprad&’ | Fluery & Lange’S' method has been given a better method for moensite use

of periodic acid for the oxidation of glycols. Reff has given two important reagents as
periodic acid and lead tetra acetate showed tleaglyrcol groups under go cyclic ester formation
with periodate oxidation and reaction consideredb® dialdehyde type of the oxidation.
ChatterjeE!, Kumaf® and Sarkd? have used the periodate oxidation to determine the
polysaccharide structure. The central atom of ttidation reagent must be able to coordinate at
least two hydroxyl group. After complete periodakédation reaction, polysaccharide consumed
1.13 moles of periodate oxidant and liberated Or28les of formic acid per mole of
anhydrohexose unit after 30 hrs.

MATERIALSAND METHODS

Periodate oxidation of galactomannnan were carmigtlby Abdel & Smith methdtf! Seeds
polysaccharide (600 mg) was oxidised with watdr 3l) and added sodium metaperiodate
(0.1224 M, 100 ml) then volume of reaction flasksswaade upto 250 ml with water. Reaction
flask was kept at 5-8C in refrigerator for 30 hrs. The periodate constiompand formic acid
liberation were carried out by Fluery & Lange’s trad$

The reaction of periodate consumption of polysagdeawere followed by Fluery & Lange’s
method. Aliquot (5 ml) was taken in iodine flaskntaining saturated borax solution (5 ml) then
mixture diluted with water (50 ml). Boric acid (2Bn) and potassium iodide (40%, 20 ml) was
added to the reaction mixture. Excess iodine lileeravas titrated against sodium arsenite
solution (0.12 N) using starch as an indicator.l&nk titration was also carried out in a similar
way. Difference between experiments and blank sdothe periodate consumption of 1.13
moles after 30 hrs.

Formic acid liberated was carried out by BréWrand Halsallet.al™ Method. Aliquot (5 ml)
were taken out from each flask in conical flask atidylene glycol (5 ml) was added to destroy
the excess of periodate present in the reactiotun@xFormic acid involved was titrated against
sodium hydroxide solution (0.1 N) free from carltboxide using methyl red dye as an indicator
near the end point. A blank titration was alsoiedrout in a similar way. It liberated 0.23 mole
of formic acid per mole of an hydrohexose unitiag@ hrs.

These two experiments were done at different timervals. The titre values became constant

after 30 hrs which corresponded to 1.13 mole oibplate consumption and 0.23 moles of formic
acid liberation per mole of anhydrohexose sugaits amd results are given in Table-1.
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Table.l. Periodate oxidation of Cassia hirsuta Linn. seeds polysaccharide

S. No. Sugar s Present Time (hrs)
5 10 15 20 25 30
1 Periodate consumption0.25 0.45 0.70 1.00 1.13 1.13
(moles/mole)
2- Formic acid liberation 0.06 0.10 0.16 0.20 0.23 0.23

(moles/mole)

RESULTSAND DISCUSSION

Seeds ofCassia hirsutaLinn. yielded a water soluble sugars extract agalxctose and D-
mannose in 1:4 molar ratio as determined by alkatiypoiodite method and monosaccharides
identified by paper chromatographic analysis. Riate oxidation reaction of seeds
polysaccharide were carried out for the confirmataf polysaccharide structure which was
obtained after methylation studies. Periodate didaof polysaccharide was oxidised with
sodium metaperiodate as oxidant by usual mannéibdtated 0.23 moles of formic acid per
equivalent of polysaccharide with consumption ofl31.moles of periodate for each
anhydrohexose sugar units of the polymer after 180 Frormic acid appear is to be originating
from the reducing as well as non - reducing tertuméts of the D-galactose and D-mannose are
of (1- 6)-a-type at non-reducing end while{#)-3-type at the main polymer chain between D-
mannose residues. These linkages are also confioydree hydroxyl groups resulting in the
consumption of periodate oxidation results found b® in a good agreement with the
polysaccharide structure @fassia hirsutaLinn. seeds. It is concluded from the above féauas
probably one branch points occurs 5 repeating wfitee galactomannan in the polysaccharide
structure obtained after methylation results aswshio Figure- 1

Fig.1. Polysaccharide structure of Cassia hirsuta Linn seeds galactomannan
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Galactomannan dfassia hirsutaLinn. seeds are commercially used in textile, ssigaackery,
cosmetics, food, ice-cream, pudding industries ind also explored in environment for air
pollution minimizing capacity in the environmentoitfhg pods and leaves are used for eaten
purpose usually steamed or cooked in vegetabla salads. Leaves are medically used for the
treatment of herpes and a decoction of leaves agathst irritation of skin in Thailand. Seeds
are used as a substitute for coffee in Laos.
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