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Abstract: The study aims at comparing mucilage obtained friiaxseed I(inum usitatissimum)(FXM),gum
acacia Acacia arabica) (GA) and peach gumP(unus dulcis) (PG). These plants have been used since very
long time for their medicinal values. All these mi& contain natural polysaccharides which have been
employed as food and pharmaceutical excipients usecaf their biocompatibility, biodegradability, sya
availability and cost effective. The dried mucilamawvder obtained was characterized and comparethéar
physicochemical properties such as bulk densippdd density, Carr’s index, viscosity, swelling @eaipy, pH,
moisture content, solubility in water and alcohbLC and spectroscopic data from FTIR. This knowkdd
mucilage powder properties will help to explainitirele in tablet excipients. They can be incorpedaas a
binder, disintegrant, suspending agent, emulsifgiggnt, direct compression polymer, matrixing agemiovel
drug delivery systems.
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INTRODUCTION:

Plant gums originating from many countries haventa® important item in international trade
for centuries in food, pharmaceutical, paper texdihd other industries. Depending upon their major
use, plant gums may be broadly classified as ‘foadd ‘non-food’ or ‘technological grade’
gums.Flaxseed, also known as linseed, is derivaah the flax plant I{inum usitatissimum), of the
family Linaceae, which is cultivated worldwide fits fiber and oil. Flaxseed contains 6%mucilage or
soluble fibers, insoluble fibers 18%, 25% proteiasd 30-40% oil, with alphalinolenic acid (ALA)
making up about 50-60% of the total fatty acidserEhare only few studies on the health benefits of
flaxseed mucilage, such as reduction of total dtelel and blood glucose levels. Gum acacia is a
potent drug having diverse pharmacological effestd wide therapeutic potential. It is used for
diarrhea and dysentery, irritations and ulcers hid stomach and intestine . It is also used in
haemoptysis, bleeding piles, menorrhagia, leuceahand spermatorroea [1]. Gum acacia’s main
food-related uses are in confectionery, soft asdladlic beverages. Its non-food applications inelud
pharmaceutical, cosmetic, lithographic and offsepprations. It was extensively used as an adhesive
but this use has almost entirely yielded to symtkefThe peach gum, a kind of transparent gum, is
extracted from the trunk dPrunusdulcis under environmental stress and belongs to edibie gf
original peach gum. Traditional Chinese physiciaossider that the peach gum has many medical
functions for stranguria due to hematuria, urotitstranguria, dysentery, diarrheoa, concretion and
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diabetes[2,3]. So in order to develop peach gum lkiad of new medicine, it is necessary to study it
properties.

Thesegum are biocompatible, cheap and easily availdidégural materials have advantages
over synthetic ones since they are chemically jmemtoxic, less expensive, biodegradable and widel
available. They can also be modified in differerayw to obtain tailor-made materials for drug
delivery systems and thus can compete with thdablaisynthetic excipients. Recent trend toward the
use of plant based and natural products demandseiti@cement of synthetic additives with natural
ones [4].The aim of the present work is to isolatacilage from flax seeds, and compare the
physiochemical and spectroscopic properties osBadmucilage (FXM), gum acacia (GA) and peach
gum (PG). Studies are done for FXmucilage, gumiacaa peach gum to be used as binder.

MATERIALS AND METHODS:

The flaxseedsLinum usitatissmum), gum acaciaAcacia nilotica) and peach gumP(unus
dulcis) used in study were procured from a company in @agrndia. Acetone, absolute alcohol of
AR grade was used. Double distilled water was ubkesughout the experiment. The extraction of
mucilage of flax seeds (FXM) was done [5-7]. A bai®0gm of crushed flax seeds was soaked in
500ml of double distilled water and boiled at ®Cusing water bath for 4 hours with occasional
stirring or till thick mass was obtained. It waspkeaside at room temperature for 4 hrs stirred
intermittently and then kept aside overnight be®C. The hydrated mucilage was separated by
using muslin cloth. The mucilage was then prediedawith 300mL of absolute alcohol. The
precipitated mucilage was filtered using vacuurmdilon. The filtered mucilage was then dehydrated
with 200ml of acetone. This treatment also remoaey oil present in hydrated mucilage. After
filtration, precipitated mass was dried in hot @ten at 50C for 12 hours. The dried mucilage was
then powdered using mortar and pestle. All the ehmgums were subjected to different
pharmacotechnical evaluation in order to studyrtblearacteristic and usefulness as a tablet extipie
[8]. Physico-chemical parameters were also caoigd

Pharmacotechnical evaluation of mucilage of flaxses, gum acacia and peach gum:

1. Bulk density (Bd): Bulk density refers to a measure used to deseaipacking of particles.
The bulk density of FXM, gum acacia and peach guas wbtained by dividing the mass of a powder
by the bulk volume in cf@V) [9]. The sample of about 10 gm of each powadeas carefully added
into a 50 mL dried graduated cylinder. The bulk signof each sample was done as per method
described in USP. It was calculated by using equaiiven below:

Ba=M
V

Where, M = weight of samples in grams, V= bulk vo&iof powder in cth
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2. Tapped density (Td): The tapped density or poured density attained aftchanically tapping a
container containing the powder sample [9]. The@anof about 10gm of each powder (60#) was
carefully added into a 50 ml graduated cylinder trash done by method described in USP.
It was calculated by using equation given below:
Ta=M
Vo

Where, M = weight of samples in grams and Vp= fiagped volume of powder in ém

3. Carr’s Index: An indirect method of measuring powder flow frdak densities was developed by
Carr. Carr's index is affected by the Particle s€hapurface characteristics, particle size, size
distribution and the packing configuration adoptey the powder during the bulk densities
determination. A low Carr’s index implies a goodtial packing arrangement, with less volume of
voids. As the value of these indices increasesfltire of the powder decreases. In general, however,
Carr’s index below 16% indicates good flowabilithie values above 35% indicate cohesiveness[9].
Carr’s index of each sample was calculated accgrdirequation given below:

Cl =100 (T-Bg )
Ta

4. Hausner’s ratio: Hausner’s ratio measures the powder ability tdesahd permit an assessment of
the relative importance of interparticulate intéi@es. Hausner’s ratio is calculated as the ratibutk
density to tapped density. The Hausner's ratio Iéisan 1.25 indicates good flow; the
valuesbetweenl1.25 to 1.5 assure that adding glidiritnprove flow ability [9].

HR = Vo / Vi
Where, VO: unsettled apparent volume, Vf: finalpgag volume

5. Moisture content determination: The prepared dried powder mucilage are hydraphmilinature.
They have capacity to absorb and retain moistueach, it is necessary to determine moisture content
of prepared dried mucilage. The moisture contetitegatio, expressed as a percentage, of the ohass
“pore” or “free” water in a given mass of powderth@ mass of the dry solids. FXM, gum acacia and
peach gum were subjected to moisture content gegteathe following method. One gram (1g) of
powder was weighed and then dried in an oven at@@r about 1 hour. Continue the drying and
weighing at one hour interval until difference beem two successive weighings corresponds to not
more than 0.25 per cent. Constant weight is reaalesh two consecutive weighings after drying for
30 minutes and cooling for 30 minutes in a dessicahow not more than 0.01 g difference [10-13].

6. Determination of Alcohol Soluble Extractives 5g of each of the gum was added to 100 ml of
Alcohol of the specified strength in a closed fldsktwenty-four hours, shaken frequently during si

184



Asian Journal of Biochemical and Pharmaceutical Research Issue 4 (Vol. 3) 2013
CODEN(USA) : AJBPAD

hours and allowing to stand for eighteen hoursas filtered rapidly, taking precautions againsisl
of solvent, evaporate 25 ml of the filtrate to dega in a tared flat bottomed shallow dish, andadry
105°C, to constant weight and weigh. The percentdgedcohol-soluble extractive with reference to
the air-dried drug was calculated [11,12].

7. Determination of Water Soluble Extractive: 5 g of each of the gum, was added to 100 ml of
double distilled water in a closed flask for tweiidyr hours, shaking frequently during six hoursl an
allowing to stand for eighteen hours. It was fa rapidly, taking precautions against loss o¥esa,
evaporate 25 ml of the filtrate to dryness in &daflat bottomed shallow dish, and dry at 105°C, to
constant weight and weigh. The percentage of wstkible extractive with reference to the air-dried
drug was calculated [11,12].

8. Determination of Total Ash: About 2 to 3 g of accurately weighed ground si@myas taken in a
tared silica dish and incinerated at a temperatoteexceeding 450until free from carbon, cool and
weigh. The process was repeated until concordaightvwas achieved. The percentage of ash with
reference to the air dried drug was calculated]2]L-

9. Determination of pH: pH fundamentally represents the value of hydrdgaractivity in solutions.
pH was determined by preparing 1% wi/v of suspenisidreshly prepared double distilled water. The
dried powdered mucilage’s was suspended in doubi#ied water for 4 hours. The solution was
homogenized by mechanical stirrer for 1 hour. pkhefresultant solution was measured using
electronic digital pH meter model L1120 made oté&li

10. Viscosity of mucilage Viscosity of flaxseed mucilage, gum acacia anachegum was done by
preparing 0.1% wi/v suspension in double distikeder. The dried powdered mucilage’s was
suspended in double distilled water for 2 hourgrapare a uniform suspension. Viscosity was
determined using an Ubbelholde viscometer [14,15].

11. Thin Layer Chromatography: Chromatography is used for the isolation and tifieation of
various substances present in the drug. In theeptestudy TLC was conducted for the separation of
different components using the solvent system :ylE#tetate: Acetic acid : Methanol : Water
(10:3:3:2, viv)and Rvalues of developed spots were noted.

11. Fourier Transform Infrared (FTIR) spectroscopy: FTIR spectra were recorded by mixing dried
mucilage powder with potassium bromide(KBr) of IRade using a Shimadzu model. Pellets were
prepared with KBr by means of hydraulic press. $tenning range was 400 to 4000 cm-1.

RESULTS AND DISCUSSION:

A lot of work has been done in exploring and in@vgting natural plant based polysaccharides
in different capacity in pharmaceutical formulagsoiatural polysaccharides and dried mucilage have
been widely explored as emulsifying, suspendingginig, and disintegrating agent and as sustained-
release matrix by the pharmaceutical industry.
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The aim of the present work is to isolate mucil&gen flaxseeds and compare the properties
of FXM, gum acacia and peach gumducilage from flax seeds was isolated using alisahlcohol
and precipitated with acetone. A cost effective ndtwas adopted for isolation of mucilage. The
resultant dried mucilage was subjected to comperaBvaluation of basic pharmacotechnical
parameters in order to study their suitability daldet excipient. The pharmacotechnical and ploysic
chemical parameters are presented in Table 1.

Dried mucilage isolated from the flax seed, peasm gnd gum acacia was mixed with KBr to
prepare the pellets for FTIR studiekhe obtained FTIR spectra are shown in Fig. 1,d2&The
absorption bands at 1648¢nand 1743cil (FXM), 1607cnt (GA), and 1741ci (PG) indicates
presence of carbonyl group. Strong absorption paaR827crit(FXM), 2926cm* (GA), and 2932cm
1 (PG) indicates —C-H stretching bands. The brdebmtion bands between the region 3306¢m
3450cn® in all the three gums indicates —OH stretching civhiappears due to presence of
polysaccharides. The flow properties and compbdggiof a powder are essential in determining its
suitability as direct compression excipients. Thausher's and Carr’'s indices are considered as
indirect measurement of powder flowability. Theedripowdered mucilage of flax seed, gum acacia
and peach gum  were subjected for bulk densafyped density, Carr’'s index and Hausner’s ratio.
Bulk density and tapped density was higher in peaoh, then FXM and least was gum acacia. The
Carr's Index and Hausner's Ratio are measureseptbpensity of a powder to be compressed. As
such, they are measures of the powder ability tibesend they permit an assessment of the relative
importance of inter particulate interactions. Infree flowing powder, such interactions are less
significant, and the bulk and tapped densitiescéoser in value. For poorer flowing materials, ther
are frequently greater inter particulate interatdioand a greater difference between the bulk and
tapped densities will be observed. Hence, frondtta depicted in result reveals that gum acauia a
peach gum has better flow property than FXM basedts bulk density value and tapped density
value. Carr’s index was calculated according touakies prescribed in pharmacopoeia. It showed
gum acacia has good flow than the other two gum8(2A373 and 4.5312 respectively). The TLC
profile of the gums is shown in Fig. 4. TheaRd colour details of the TLC is shown in Table 2.

CONCLUSION:
The study carried out reveals that gum acacia hetserb properties to be utilized in

pharmaceutical industry compared to FXM and peagh.g Gum acacia can be used as a binder in
tablets, stabilizer in emulsions and also for thbdatings.
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SL.NO | PARAMETER FXM Gum Acacia Peach Gum
1 Bulk density (g/ml 0.670( 0.500( 0.714:
2 Tapped density (g/ir 0.701¢ 0.625( 0.769:
3 Carr's index (% 4,531 2C 7.137:
4 Hausner’s rati 1.052¢ 1.2t 1.076¢
5 Moisture content (¥ 13.437¢ 11.344! 19.650:
6 Alcohol Soluble Extractive! 5.C 3.C 5.€

7 Water Soluble Extractive 38.4 14.5 10

8 Ash Content? 11.0¢ 3 14.1:

9 pH (10% 7 6.€ 6.8

10 Viscosity 0.5%w/' 1.152° 0.975: 0.975:
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Fig. 1 FTIR of FXM

187



Asian Journal of Biochemical and Pharmaceutical Research Issue 4 (Vol. 3) 2013
CODEN(USA) : AJBPAD

150

0 T O 1

%T |

125—

900,80

T S T T S
4000 3500 3000 2500 2000 1500 1000 o 500

5
5
N

126185

L 1
1000 50

Fig.3 FTIR of Peach gum
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Fig. 4 TLC profile ethanol extract of processed&ott of
1. Peach gum ; 2. Flax seed mucilage ; 3. Gum Acacia

Solvent system :: Ethyl acetate: Acetic acid : Meibhl : Water (10:3:3:2, v/v)

Table 2.R and colour details of the TLC of gums

Peach Gui Flax seed gui Gum Acacii
Ry value Coloul Rr value Coloul Rr value Coloul
0.07 Purple 0.27 Brown 0.5t Brown
0.2¢ Purple 0.3¢ Purple 0.6 Yellow
0.3¢ Purple - - - -
0.5¢ Grey - - - -
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