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ABSTRACT

The objective of the present study focuses on the extraction of gum from Tamarindus indica which are naturally
abundant, biocompatible, biodegradable, and nonimmunogenic polysaccharides. Chhattisgarh are known to
harbour a rich wealth of medicinal plants and due to its geographical and environmental positioning has
traditionally been good source for such products. The industrial use of natural gums are expanded tremendously in
recent years in comparison to synthetic due to its vast availability, lower cost and having safe properties.
Tamarind derived drugs containing isolated pure active compounds used to treat various human diseases. Plant
polyphenolic Components, such as flavonoids isolated from the Seed of Tamarind using organic solvents which are
natural antioxidant used in nutrients. Plant material, Specially in pharmaceutical industries are using as binders,
thickening agent, bioadhesive, emulsifiers, film formers and suspending agents .All parts of these plant-gum, fruit,
seed, bark, leaves are several medicinal and pharmaceutical application. The potential application of valuable
utility for pharmaceutically and Value addition of the medicinal plants is very much essential for commercial
exploitation as well as the medicinal value of the raw drugs of this region. Above strategies for overall domestic
development of herbal drugs on aspects such as promotion of the use of herbal medicines in national health-care
delivery systems and steps towards improvement of agricultural and industrial production. The characterization and
standardization of gums and mucilage is initially achieved by only a multiple-technique approach. Sandard
preparations need to be devel oped to improve quality, efficacy and effectiveness of the traditional drugs.
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INTRODUCTION

Today, the whole world is increasingly interestadnatural medicines and there is a growing demandplant
based medicines, health products, pharmaceutidats] supplements, cosmetics, etc. in the nationad a
international markets. In a wider context, plantivi polymers have evoked tremendous interesttdueheir
diverse pharmaceutical applications in pharmacaluti@ustry as binding agents, disintegrants, #uisi; agents,
protective, colloids, thickening agents, gellingaty, bases in suppositories, stabilizers andrgpataterials. These
polymers such as natural gums and mucilage ar@fipatible, cheap and easily available [1]. Accogdim World
Health Organization (WHO), over 80% of the worldpptation relies on such traditional plant basedesys of
medicine to obtain primary health care but in Infli@%) are dependent on plant based medicinedr{2hdia,
Chhattisgarh is famous as Herbal state with itsitiied natural resources of forests and agricultfiedds and value
addition has been done so far in Chhattisgarh timtaia or improve the quality of the plants befdhe material
reaches the industry. Presently, the herbal industChhattisgarh is not very organized. There tar@ source of
supply wild collection from forest of Chhattisgaend cultivated by the farmers of Chhattisgarh. Thain
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marketing patterns in the states are Haat Bazaah®itribal areas, but in the non-tribal areasntlagketing is done
in the established Mandies. The manufacturing ocgssing units of medicinal plants in the statevarg less. The
main units are established in the southern or sastarts[3]. The units are mainly having the fdigif of
distillation, pulveriser or disintegrator. Procesgitechnology of medicinal plants includes cleaniggading,
washing, drying, grinding, extraction, packaginmrage, etc. Such management is essential fomgettiaximum
product yield from the medicinal plants [4]. Gums aatural plant hydrocolloids, which are esselytigheap and
plentiful. Gums are translucent, pathological pidwand amorphous substances produced by the plantsrind
(Tamarindus indica Linn.) a type of non-ionic polysaccharideld&amily, Leguminosae.Tamarind gum is a versatile
natural polymer and its having molecular weight 323inits and monomer of glucose, galactose andszyin
molar ratio of 3:1:2[5]. Natural gum Tamarind iesry common and commercially important large evegrizee
that is grown abundantly in the dry tracks of Cahémd South Indian states, and also in other SBa#t Asian
countries [6]. Generally all parts of these plaatrg fruit, seed, bark, fruit pulp, stem, leaves; ate several
medicinal and pharmaceutical applications. In Qt@&,composed of Baster and Sarguja districtaunalrareas. At
present tamarind is cultivated 54% countries ofwtloeld, 18 in it's the native range and 36 othenrttoies where it
has become naturalized. Now miscellaneous usfsitpulp and other parts of tamarind.

1.1 Advantages of natural gum tamarind

1. Cost effective and natural sources.

2. No side effects.

3. Biocompatible and bio-degradable.

4. Renewable source.

5. Environmental friendly processing.

6. Local availability. Non-toxic

7. Better patient tolerance as well as public azoege.

8. They improve the national economy by providingxpensive formulations to people, using locallgitable
materials [6-7].

2. Methods of Extraction and I solation
2.1 Method of Extraction: - Selection of part of Tamarind fruit Pulp for isolating gum

Flow Chart Method

Frratly, taken tamacud (Plant Materealy from Llocal market

'

Reanon ¢ lhe foretan particle aud Lard Gbres Tron Pulp, noanually

Weigh 150 @ of tamariid fiuit pulp iz macerate with 600ml purified water at o room tenip.

Kept 1t aside for 6 lus tor release of wucilage mte water and again poured wite 206 |
botled watrer for 1T at a room temp

Then crushed mtoa nuxer (2 obtamed shny masses tamarind «aun

|

Atter that tilter the pulp by sunple filtratien process (Whataon filter paper)

!

Thematerial was squeezed i avmslin cloth to remove the mark from the filtrate.

|

The separated amin was filtrate & kept m hot awe oven at temp. SO0 for one week

l

The dried o was grored wy drv place and autight cotitamer ot room temy.

2.2 Antioxidant flavones I solated from the Seed of Tamarind using organic solvents:-

The Soxhlet methanolic extracts will determine, andicates that Tamarind may be an important souwfce
flavonoids antioxidant natural products in thisiogg After defatted by petroleum ether, the raw g@ndcessed
ground seed coat samples (50 g) were extractediipng with 250 ml methanol at 85C for 48 h and filtering
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through Whatmann No. 4 filter paper. The residueseweextracted with an additional 100 ml of metiafor 3 h.
The solvent of the combined extract was evaporateter reduced pressure (34—36 kPa) using a ro&syuwn-
evaporator at 40C and the contents were freeze-dried, respecfB«8ly The remaining residues, after methanol
extraction and air drying, will extracted by stigi with 250 ml 70% acetone (v/v) at®6 for 48 h and filtering
through Whatman No.4 filter paper [10]. The solvefithe extract was removed under reduced preg&2re56
kPa) using a rotary vacuum-evaporator at@@nd the contents were freeze-dried, respectividlg. freeze-dried
extract thus obtained will use for the assessmiantioxidant polyphenolic flavones for nutritiorfalods[11-12].

2.3 Method

Tamarind seeds were collected and dried in sunlighé kernels are then crushed to fine powder. 20 fine
kernel powder was added to 200 ml of cold distileater to prepare slurry. The slurry obtained antpoured into
800 ml of boiling distilled water and are boiled 0 min on a water bath; a clear solution wasinbthwhich was
kept overnight. The thin clear solution was thantguged at 5000 rpm for 20 min to separate adl fhreign
matter. Supernatant liquid was separated and pointedexcess of absolute alcohol with continuougisg.
Precipitates were obtained which were collected Ispitable method and washed with 200 ml of absddthanol
and dried at 50°C for 10 h. Store the polymer olgdiin a dessicator[10,13].

2.4 Method

This method is patented in United States by Jehak It involves the separation of tamarind kernel gewon the
basis of their size distribution. Tamarind kernelder was defatted by using C-6 or C-8 aromatiadgarbons or
C-1 or C-2 or above halogenated lower hydrocarbmm€-1 or C-5 mono or dihydroxy alcohols, e.g. é&hg
dichloride, heptanes, or toluene. (For defattingyde TKSP is suspended in suitable solvent to eixfed that is
mechanically recovered by filtration or centrifugatand dried.) After drying, HiSil or other silicaous materials
like CaboSil improve the flow properties of powd€&he powder is further grounded by using Hammet oniPin
mill that will reduce the size of the powder bel@®@0 mm. The powder is further air classified byngssuitable air
classifier (The Walther type 150 laboratory airssifier, The Alpine Mikroplex model 400, MPVI Airl&ssifier).
Three fractions of the powder were obtained afiteclassifications [14-15].

3. Value addition of Medicinal Plantsin Chhattisgarh

Chhattisgarh —A strong base of natural resourceseaeful workforce and surplus power along withaaded

advantage of being located closer to the marketsasfern and western India. However, the Statebiaget been

able to leverage these strengths to its fullestoAh order to realize the true potential of theured resources in the
State, it is important to focus on value added $tdiess. As a part of the study, to assess the eafaralue addition

of medicinal plants, which is being done in thdestaillage level collectors of MAPs, members afdbcommunity,

traders and wholesalers were contacted. It is gli#@ppointing to note that the information obtdimevealed that
no attempt of value addition has been done smfaraintain or improve the quality of the plantsdrefthe material
reaches the industry [2, 16].

The World Health Assembly has emphasized the neexhsure the quality of medicinal plant productsulsing

modern control techniques and applying suitabladsteds. Value addition of the medicinal plants ésyvmuch

essential for commercial exploitation as well as thedicinal value of the raw drugs. Even authetgitalant
material may not be of desired quality and streragiti not conforming to the physicochemical paramsete the
concentration of the active constituents or madamnpounds as per the pharmacopoeial standarde eotisumer /
industry requirements. Such material is liable eadjected or accepted at very low price causirigonly economic
loss to the cultivators or collectors of the meatitiplants but also entails doubtful efficacy ortails the potency of
the raw drug in the alleviation of the human suffgi2,4] .

Chhattisgarh should exploit its strengths as agmedantly agrarian economy and a State rich indhersity to

create more wealth for itself by developing valdeled agro and forest based industries. The focogldgtbe on

horticulture, food processing, gums, oil-seedstorptsugar, cereals, spices and floriculture antherforest based
industries like Sal, Tamarind, herb, olive, brad amla Processing industries. The potential forgitwavth of agro
and forest based industries should be identifiedaoh district of the State. This should be donesicering the
climatic and the soil conditions. The bio-diversitijthe forests should be mapped by the systerossification of

the rare flora and fauna [17-18]. In the state bh&tisgarh this is an area of lacunae as thereeatain gaps which
need to be fulfilled in order to achieve value &iddi of medicinal plants. Direct value additionrist achieved
because of the following reasons

* Collection doesn’t take place in specific season.

* Poor harvesting and processing of plant material
 Improper grading and sorting
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 Improper cleaning, packaging and storage
« Indirect value addition is also not achieved tlugresence of moisture, foreign matter, ash conxtractives,
pesticide residue and microorganism.

Value addition of the medicinal plants can be aaiedirectly by improving the quality of the cubited or
collected plant material and indirectly by qualdgsurance of the plant material or the semi-praugssf the
material to a value added product [19-20].

3.1 Direct Value Addition

* Collection in the proper seasons

Seasonal variation in the concentration of secondatabolites present in the plant and which areneélicinal
importance is found to be a common phenomenon andegjuently the efficacy or the potency of the dauags
may not be the same all round the year or at diffestages of plant growth. This fact need to bey waeuch
considered and the collection of the material sthével made in the appropriate season [2,21].

Medicinal plant materials should be collected dgrithe appropriate season or time period to enswebest
possible quality of both raw materials and finisipedducts. It is well known that the quantitativencentration of
biologically active constituents varies with thage of plant growth and development. This alsoiapgb non-
targeted toxic or poisonous indigenous plant ingmeg. The best time for collection (quality pealason or time of
day) should be determined according to the quality quantity of biologically active constituentshex than the
total vegetative yield of the targeted medicinalrplparts [22].

» Harvesting and processing of the plant material

At the time of harvesting, collection practices sldoensure the long-term survival of wild flora aheir associated
habitats. First, the density of the target speatahe collection site(s) should be determinedifisdould be ensured
that species which are rare or scarce are not wolected. To encourage the regeneration of soofeaedicinal
plant materials, a sound demographic structur@efibra has to be ensured. Management plans shefgdto the
species and the plant parts (roots, leaves, freits) to be collected and should specify collectievels and
collection practices. It should also specify cdil@c levels and collection practices [23]. It isumbent on the
government or environmental authority to ensure ttheers of collected plant material preserve ithwhaximum
caution. While collecting the material, ecologigation-destructive systems of collection alone sthdnd employed
and they vary widely from species to species. kanmple, when collecting roots of trees and bustiesmain roots
should not be cut or dug up, and severing the tapsbtrees and bushes should be avoided. Somkeofateral
roots should be identified and collected. Whenemdihg species whose bark is the primary matesidlet used, the
tree should not be girdled or completely strippédsobark; long strips of bark should be cut alange side of the
tree for collection [24-25]. If more than one paftmedicinal plant is to be collected, the diffarpfant species or
plant materials should be gathered separately mmdgorted in separate containers [26-27]. Croataaaination
should be avoided at all times. Collecting impletegauch as machetes, shears, saws and mechawisalshould
be kept clean and maintained in proper conditiomosE parts that come into direct contact with tbkected
medicinal plant materials should be free from exce# and other contamination. After collectione thaw
medicinal plant materials may be subjected to gmjate preliminary processing, including eliminatiof
undesirable materials and contaminants, washingefoove excess soil), sorting and cutting[28]. Thdected
medicinal plant materials should be protected finsects, rodents, birds, other pests, from livdsarod domestic
animals. If the collection site is located at satistance from processing units, it may be necedsaayr or sun-dry
the raw medicinal plant materials prior to trans29].

 Grading and sorting

Instead of assorted material, which may includestédd, immature and other kinds of unacceptableragtsorting
and grading will be a means of value addition aratket potential. In the course of collection, effoshould be
made to remove parts of the plant that are notiredjuand foreign matter, in particular toxic weeBgcomposed
medicinal plant materials should be discarded[3D-31

* Cleaning

Any soil, stones, sand, dust and other foreignganic matter must be removed before medicinal piaterials are
cut or ground for testing. In general, the colldataw medicinal plant materials should not come ilitect contact
with the soil. In the case of underground partplahts (such as the roots), any adherent soil ghoelremoved
from the plants immediately after collection. Cotled material should be placed in clean basketshrhags, other
well aerated containers or drop cloths that are frem foreign matter, including plant remnants psévious

collecting activities [32-33].
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* Packaging

The container and its closure must not interactsyafly or chemically in any way that would altés guality. A
well-closed containemust protect the contents from extraneous mattdroon loss of the material under normal
conditions of handling, shipment or storage. D#far categories of the plant material need differgatkaging
practices to prevent spoilage and also to mairtkegrguality [34-35].

* Storage

Medicinal plant materials must be stored under ifipec conditions in order to avoid contaminationdan
deterioration. Avoid formation of moulds, which mayoduce aflatoxins. Materials that need to beestoat
temperatures other than room temperature shoulstdred at low temperatures to avoid decompositiophgto
constituents or deterioration of quality. Low huitydmay be maintained using a desiccant in the aioset if
necessary. Medicinal plant materials requiring gcbon from light should be kept in a light resigtaontainer or
the container may be placed inside a suitable-ligistant (opaque) covering [36-38].

M acr oscopic and Microscopic examination

Medicinal plant materials are categorized accordingensory, macroscopic and microscopic charatitsi Visual

inspection provides the simplest and quickest méamestablish identity, purity and possibly, qualiacroscopic
identity of medicinal plant materials is based twape, size, color, surface Characteristics, textieeture and
appearance of the cut surface. However, since tbhaeacteristics are judged subjectively and sulies or

adulterants may closely resemble the genuine rahtdti is often necessary to substantiate the figsli by

microscopy or physico chemical analysis[39]. Micmsic inspection of medicinal plant materials idigpensable
for the identification of broken or powdered madésiues, which accumulates from agricultural pcastisuch as
spraying and treatment of soils and fumigationmlystorage. Since many medicinal preparationsaftmrigin are

taken over long periods of time, the intake ofaaes from medicinal plants should not be more ttdrof the total

intake from all the sources including food and kinig water [39-40].

Microorganisms:

While a large range of bacteria and fungi form tia¢urally occurring micro flora of herbs, aerobpose forming
bacteria frequently predominate. Current practicE$arvesting, handling and production may causditiatal
contamination and microbial growth. The determmatbf Escherichia coli and moulds may indicate the quality of
production and harvesting practices.

3. 2 Indirect Value Addition
Testing for the Physico-chemical standards (Mogst&OM, Ash Content, Extractives)

* Moisture

An excess of water in medicinal plant materialsl witlcourage microbial growth and also causes detdidn
following hydrolysis. This is especially importafttr materials that absorb moisture or deterioratieldy in the
presence of water. The test foss on drying can be carried out either by heating to 100%10%r in desiccators
over phosphorus pent oxide for a specified perfathwe[41].

* Foreign matter

Medicinal plants should not be collected in or neaeas where high levels of pesticides or othersiptes
contaminants are used or found, such as roaddidaisage ditches, mine tailings, garbage dumpsiathdstrial
facilities which may produce toxic emissions. Apfdm this, the collection of medicinal plants indaaround
active pastures, including river banks and dowastrérom pastures, should not be done in order ¢édawicrobial
contamination from animal waste. Macroscopic exatiim can conveniently be employed for determinihg
presence of foreign matter in whole or cut plantemals. However, microscopy is indispensable fowgered
materials[42].

* Ash Content
Ignition of medicinal plant material yields totahaconstituting both physiological (from the pléissue) and non-
physiological (extraneous matter adhering to tllash. Acid insoluble ash represents sand dndais earth.

» Extractives

It is the amount of soluble constituents (activeotirerwise) extracted using solvents like alcohm water from a
given amount of medicinal plant material.
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* Pesticide residues

Medicinal plant materials are liable to containtiméde residues, which accumulate from agricultymactices such
as spraying and treatment of soils and fumigatiaing storage. Since many medicinal preparationdanit origin
have to be taken over long periods of time, thakiatof residues from medicinal plants should notoee than 1%
of the total intake from all the sources includfogd and drinking water [43].

» Micro organisms

While a large range of bacteria and fungi form mia¢urally occurring micro flora of herbs, aerobpose forming
bacteria frequently predominate, current practicEfarvesting, handling and production may causditiatal
contamination and microbial growth.

4. Characterization / Standar dization of gums and mucilages

A strategy for desirable characterization of Chikgéirh natural gums & mucilages is required to saemey and
time. Over-characterization is not desirable, beeaexcessive use of time and resources could bctiglay the
launch of innovative excipients. The character@atf gums and mucilages is initially achieved bjya multiple-
technique approach [44]. For excipients analysiglydical techniques can be classified accordingh® type of
information generated. Structural—Gums and muc#age polysaccharides and contain sugars. Soye@tion of
the different sugars is carried out by chromatolgyagnd structure elucidation can be carried ouUNMR and mass
spectroscopy [45].

Gums and mucilages are highly viscous in naturett®orheological properties of excipients are ingat criteria
for deciding their commercial use. The flow behaviof the samples is determined. Finally, gums emtilages
are added to pharmaceutical formulations. So a atibifity study is important. The compatibility sties of
gum/mucilage/drugs are performed using spectrophetiy/FTIR/DSC [46]. There are following strateggisen
for particular interest of gums and mucilages that

I dentification testsfor gum

In freshly prepared corallin soda, the sample isimted, covered with a cover slip and after a feeords it was
irrigated with 25% sodium carbonate solution. ldfesdtion tests for gums as recommended by FAO {398e
carried out [6].

Deter mination of purity and Impurity of gum
To determine the purity of the select gum and naggi| tests for alkaloids, glycosides, carbohydrdtagonoids,
steroids, amino acids, terpenes, saponins, oil§aadand tannins and phenols are carried out.

Impurity profile—testing for impurities must be ciad out using suitable analytical techniques.

Organoleptic Evaluation of gum

The Organoleptic evaluation refers to the evalmatibcolor, odour, shape, taste and special festwigch include
touch and texture. The majority of information dwe identity, purity and quality of the material daa drawn from
these observations [47].

Deter mination of pH of the polymer
The gums are weighing and dissolve in water seplgréd get a 1%w/v solution. The pH of 1% solutiohthe
selected polysaccharide was determined using &bt meter.

Deter mination of Solubility
One part of dry gum powder was taken with differsrit’ents and the solubility was determined.

M elting point
The powdered sample of tamarind seed polysaccharadetransferred into a capillary tube and by udtegto
melting point apparatus melting point was determhifs].

Powder Flow Property
The flow characteristics were measured by anglkepdse. The experiment was repeated thrice. Ubmgeadings
and the formula, the angle of repose was calculated

Powder Compressibility

This property is also known as compressibility. Tihely powdered mucilage (5g) was transferred atoeasuring
cylinder and calculations were done using bulk dgrpparatus.
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Swelling index

Swelling index of tamarind seed polysaccharide @etermined by using modified method reported [@8je gram

of TSP powder (#100 mesh passed) was accuratelghegiand transferred to a 100mL stoppered measuring
cylinder. The initial volume of the powder in theeasuring cylinder was noted. The volume was mad® U®0

mL mark with distilled water. The cylinder was speped, shaken gently and set aside for 24 h. Theme
occupied by the gum sediment was noted after 24 h.

Swelling index (Sl) is expressed as a percentagecaltulated according to the following equation.

Swelling index (1) = Xt — X
— X100
o X

Where X is the initial height of the powder in graduatsedircder and Xt denotes the height occupied by swvoll
gum after 24 h. The content from the measuringndgr from the above test were filtered through alimwcloth
and the water was allowed to drain completely atiry 100mL graduated cylinder. The volume of watdlected
was noted and the difference between the originhlme of the mucilage and the volume drained wasrteas
water retained by sample and was referred to asrweitention capacity or water absorption capacity.

Deter mination of moisture content
Moisture content was determined by using Karl Fesciwuto titrator M/s Met Rhom and the moisture eahtof
tamarind seed polysaccharide.

Thermal stability

A sufficient quantity of the powdered gum was takem petridish and exposed to successive highmepaeatures
(30°C, 40°C, 50°C, etc.).The temperature at whieh groduct showed a change in color was noted tHesmal
stability under liquid conditions, 1% solution ofirg was exposed to successive higher temperatudé€ ,(30°C,
50°C, etc...) and the temperature at which theywbshowed a change in viscosity.

Micromeritic properties

Powders were characterized for Micromeritic prapsrt such as particle size, true density, tappeusitie
compressibility index, and flow properties. Theesiwas measured using an optical microscope, andntan
particle size was calculated by measuring 600 gestiwith the help of a calibrated ocular micrometde tapping
method was used to determine the tapped densitpencéntage compressibility index as follows:

Tapped density = Mass of powders / Volume of powadter tapping
% Compressibility index =[ 1- V/Vo] x 100

Where V and ¥ are the volumes of the sample after and beforsttiredard tapings, respectively. True density was
determined using a Helium densitometer

Angle of repose
The powder flow characteristics are measured byeaoigrepose. Angle of repos8)(of the microspheres, which
measured the resistance to particle flow, was deted by the fixed funnel method.

Tar®= h/r,© = Tan-1 hir
Where, h = height of Pile, r = radius of the bakthe pile,® = Angle of repose

5. Physico-chemical Propertiesand Structure of tamarind gum

The composition of tamarind kernel, the source whgresembles the cereals. With 13.35 % to 12.#étejp, 3-

7.5 % oil, 7-8.2 % crude fiber, 61-72.2 % nonfilbarbohydrates, 2.45-3.3 % ash; all were measureddry basis.
Chemically tamarind kernel powder is highly brargtlearbohydrate polymer [49,50]. Its backbone cassi$ D-

glucose units joined with (1-4) b-linkages simitarthat of cellulose. Tamarind gum is a polysacicleacomposed
of glucosyl : xylosyl : galactosyl in the ratio 82:1 . Xyloglucan is a major structural polysaaadein the primary
cell walls of higher plants [51]. Tamarind xylogarchas a (1 4)-!-D-glucan backbone that is paytilibstituted at
the O-6 position of its glucopyranosyl residueshwitD-xylopyranose. TSP is a high-molecular-weightutral

branched polysaccharide consisting of cellulose brckbone that carries xylose and galctoxylosstanbes. It is
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insoluble in organic solvents and dispersible i water to form a highly viscous gel such as a tagaious
solution with a broad pH tolerance and adhesivegy.|

6. Phytochemical composition of Tamarindusindica

Phytochemical investigation carried out ®dnindica revealed the presence of many active constitusntsh as
phenolic compounds, cardiac glycosides, |-(-)madiadd, tartaric acid, the mucilage and pectin, im@de, xylose,
galactose, glucose, and uronic acid. The ethamralicact of T. indica showed presence of fatty acids and various
essential elements like arsenic, calcium, cadmigopper, iron, sodium, manganese, magnesium, poiassi
phosphorus, lead, and zinc[53,54,55]. The pulpaiostorganic acids, such as tartaric acid, acetit, aitric acid,
formic acid, malic acid, and succinic acid; amimidg; invert sugar (25-30%); pectin; protein; fsdme pyrazines
(trans-2-hexenal); and some thiazoles (2-ethylti@z2-methylthiazole) as fragrant; and the sedgispacharides
are found with a main chain consistingfei,4-connected glucose molecules together withse/l@lpha-1,6) and
galactose; total protein; lipids with fatty oilsnch some keto acids. In the leaves of the plant, tiiterpenes,
lupanone and lupeol were found [14,56].

The chemical composition of amino acids, fatty acidnd minerals of tamarind plant parts have beported.
Differences in values found in the literature dkelly to be due to differences in genetic strastages of maturity at
which the plant parts were harvested, growing dom (Glewet al., 2005), harvesting and handling techniques as
well as to differences in analytical methodologidsvertheless, a review of the phytochemistry pifivide insight
into the relative value that this species providen used [57].

Figure 1. Chemical structure of tamarind gum [52]

Table 1. Chemical composition of tamarind seeds and tamarind fruit pulp powder [58]

Constituents Tamarind seed % | Tamarind fruit pulp %
Moisture 30.0 3.5-8.8
Tartaric acid 13.0 8.7-11.1
Invert sugars 50.0 15.8-25
Proteins 13.35 2.40
Starch 20.0-41.3
Ash 2.15 2.1-3.3
Fat 2.90 0.14
Energy, Kcal/100g 324.10 216.86

7. Phar maceutical applications or uses of natural Tamarind gum in CDDS/NDDS
Gums and mucilages have a variety of applicatianshiarmacy. Tamarind seed powder is a suitableidatedfor
pharmaceutical use. It is used as a carrier foietyaof drugs for Sustained / Controlled releasd different
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pharmaceutical excipients applications. Many teghes have been used to manufacture the TSP-babedryle
systems [Table. 2], which makes it exciting andnising excipients for the pharmaceutical industinythe present
and future applications [59].

Table 2. Pharmaceutical applications or usesof natural Tamarind gum in CDDS/NDDS[51, 52]

S.N. Gum Dosage Form Phar maceutical applications Drug
1. Tamarind gum| topical hydrogel gelling agent Diclofenac sodium
2. Tamarind gum| Matrix tablet sustained-release Ladiivel
3. Tamarind gum| Solid Dispersion Solubilizer Aceclofenac
4. Tamarind gum| bioadhesive tablets controlled release Lactoferrin
5. Tamarind gum| Tablet dosage form Sustained release etfolvhin hydrochloride
6. Tamarind gum| Buccal patches Mucoadhesive Metrooidaz
7. Tamarind gum| Matrix tablet Release modifier Diciude sodium
8. Tamarind gum| Matrix tablet Biodegradable carrier upiofen
9. Tamarind gum| Suspension suspending agent Nimesulide
10. | Tamarind gum| Suspension suspending agent Paradetamo
11. | Tamarind gum| Emulsion Emulsifying activity Castdr o
12. | Tamarind gum| Gel formulation Gelling behaviour rect
13. | Tamarind gum| Matrix Tablet sustained release Loicaor
14. | Tamarind gum| Gel Bead Controlled release Borax
15. | Tamarind gum| Mucoadhesive Buccal tablet  sustaiekedse Nifedipine
16. | Tamarind gum| Emulsion Antioxidant activity Linoleacid
17. | Tamarind gum| Mucoadhesive buccal patches controfiiedise Benzydamine, Lidocaine
Acetaminophen, Caffeine,
18. | Tamarind gum| Matrix Tablet Sustained release Theophylline and Salicylic acid
Indomethacin

7.1 Traditional use of Tamarind (Tamarindusindica Linn.)

Natural sources of gums are the back bone of Tioadit medicine. Medicinal plants have been usedanous
systems, as they have potential against numerossasks. It has numerous chemical values and isimich
phytochemicals, and hence the plant is reportgubssess antidiabetic activity, antimicrobial at¢$ivantivenomic
activity, antioxidant activity, antimalarial actlyj hepatoprotective activity, antiasthmatic adyiviaxative activity,
and anti-hyperlipidemic activity. Every part of th&nt from root to leaf tips is useful for humageds. Medicinal
plants sector has traditionally occupied an impurgosition in the socio-cultural, spiritual and dignal arena of
rural and tribal lives of India [14,58]. The globtdrust areas for drugs from medicinal plants ideluisease
conditions, whose incidence is increasing and wtierenodern drugs are either unavailable or uriaaty.

Astringent activity Antioxidant activity

Febrifuge activity

Cathartic activity

Antidiabetic activity Anti-hyperlipidemic

activity

Tamarindus indica Linn.

Laxative activity Antimalarial activity

Eefrigerant activity
Antivenomic activity

v

Antiasthmatic activity Hepatoprotective activity Antiseptic activity

Figure 2: Medicinal propertiesof Tamarind (Tamarindusindica Linn.)
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7.2 Nutritional value of Tamarindusindica

The fruit of Tamarindus indica linn possess high nutritional value. Tamarinds in Indiapkery is an important
ingredient in curries and chutneys, and makesiaide$ sauce for duck, geese and water fowl, anfestern India
is used for pickling fish, Tamarind fish being satered a great delicacy[59,60]. Tamarind Concéggrand other
Tamarind Products are used as a souring agesstfdbd-grade and largely used in the manufacturigeoérages,
seasonings, juices, to flavour confections etciaimdlishes like vindaloo, sambar, rasam, curryiogake, panipuri,
many snacks, chutneys and sauces. Fish, meagoseafeservation and as a taste enhancer for aog do

beverage[ 61].

7.3 Pharmacological studies of tamarind
Tamarindus indica linn is one of the most widely used medicinal and neutical plant in the family,
Leguminosae. In recent history this plants is reggbfor various medicinal properties (Figure 2),[62].

CONCLUSION
Now-a-days, natural polymers play a very importatg almost in all kind of formulations.

To achieve this objective the plant derived drugsslate a natural pharmaceutical excipients ftamarind and to
check its Valuable utility of versatile excipientsr pharmaceutical formulations and Value additioihthe
medicinal plants is very much essential for comnag¢exploitation as well as the medicinal valuetod raw drugs
of this Chhattisgarh region and Thus, the modenial context and economic view of health sesjitke needs of
the pharmaceutical market and the recognition tbsgarch on medicinal plants used in folk medicepresents a
suitable approach for the development of new drilips. traditional uses, its phytochemistry and plsamgnosy is
reviewed to provided with a particular orientatitm its value in Chhattisgarh region. This can bEm&ndous
contribution to improving self reliance in primahgalth care for humans and gives supplementaryriaco the
livelihoods and prevent the loss of our traditiopkints and heritage. Tree trunk is used as tinlbetaste is sour,
sweet, cool and astringent, due to its ingrediekigny parts of the Tamarind tree have been usedaitional
medicines to treat diseases as well as symptontswrdlaggums are promising biodegradable polymeri¢enias.
Many studies has been carried out in fields inclgdfood technology and pharmaceuticals using gunm a
mucilages. It is clear that gums and mucilages maary advantages over synthetic materials. Varagications
of gums and mucilages have been established ifidlteof pharmaceuticals. However, there is a needevelop
other natural sources as well as with modifyingsgéng natural materials for the formulation of nbeteug delivery
systems, biotechnological applications and othdively systems. Therefore, in the years to comerehwill be
continued interest in natural gums and their modifons aimed at the development of better magef@l drug
delivery systems. Considering the overall benafitgshe plant, it can be advocated as a safe, highportant,
medicinal plant for mankind. It is maintaining tihealth of local communities, besides generatingdpctive
employment for the poor with the objective of pdyelleviation in tribal and rural areas.
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