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ABSTRACT

Xanthan gum is an extra cellular microbial heterolysaccharide of great commercial
importance, secreted by the yellow pigmented bagter Xanthomonas malvacearum.
Polysaccharides are macromolecules with diverseliegions in the food, chemical, energy
production and pharmaceutical Industries. The raritifactors influencing the production of
Xanthan polymer by Xanthomonas malvacearum isolétech infected cotton leaves were
investigated.  Xanthomonas malvacearum showecdhitieest yield of polymer 0.621 kg of
sucrose at 48 hours. Xanthan production and biemagh varying carbon source, nitrogen
source, different pH and different temperature wieneestigated. Physical characterization of
Xanthan is solubility. Chemical characterization Xdinthan is Osazone test were investigated
crystal shaped structure are viewed on viewing umdieroscope .To degrading the Xanthan
gum using bacterial strains.
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INTRODUCTION

Exopolysaccharides are important constituents efstirface of bacterial cells and play a critical
role in the interaction of bacteria with the enwmimoent. Many bacteria produce complex
Exopolysaccharide (EPS) which can remain attacbebe cell surface in a capsular form or be
released as slime. Exopolysaccharides producirggooriganisms occur widely in nature in
different types of habitat. Among the large numbikeisolated type of the gend&nthomonas
many are mucoid that is capable of producing thgsaocharide called xanthan [9]. Xanthan
gum is an extra cellular microbial hetero polysacale of great commercial importance,
produced by the yellow pigmented bacterium Xanthoasonalvacearum. Xanthan gum has
unusual rheological properties and is extensivelpliad in various industries as a stabilizing,
emulsifying, suspending and thickening agent Xamtgam is used as a food additive and
rheology modified is produced by a process inv@vi@rmentation of glucose or sucrose by the
xanthomonas species [7]. ).Bacteria of the genudheaonas are yellow pigmented, motile,
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aerobic, gram negative rod¥Xanthomonas malvacearucauses seedling blight, leaf spot, boll
rot symptoms are severe. It infects Gossypiunutura a tetraploid species [3]. .

Xanthan gum was discovered an extensive reseafott éfy Allene Rosaline Jeanes and her
research team at the united states Departmentrmiuligre which involved the screening of a
large number of biopolymers for their potentialsisé was brought in to commercial production
by the kelco company under the trade name Kelzameirearly 1960’s. It was approved for used
in foods after extensive animal testing for toxidit 1968. It is accepted as a safe additive @ th
USA, Canada and Europe [1]. .

Polymers are recalcitrant to microbial degradatitey would remain in land fill sites semi
permanently, polymer waste is recognized as ortbeofnost troubles some categories of waste,
and disposal of polymer waste has been blamedHortening the life of landfill sites. In
response to this problem some microorganisms aed #nzymes have been reported to
participate in the depolymerization of the polysartde, enzymes responsible for the complete
depolymerization of Xanthan have not been idemtifie

Unlike other gums, it is very stable under a widage of temperatures and pH. It helps to
prevent oil separation by stabilizing the emulsadthough it is not emulsifier.Xanthan gum also

helps suspend solid particles, such as spices mud used in frozen food and beverages.
Toothpaste often contains Xanthan gum where iteseas a binder to keep the product uniform.
Xanthan gum also helps thicken commercial egg gubet made from egg whites to replace the
fat and emulsifier found in yolkes. In the oil ugdry, Xanthan gum is used in large quantities,
usually to thicken drilling mud. In cosmetics Xaathgum is used to prepare watergels usually
in conjunction with benzoate days. Xanthan gua @@mmon ingredient in fake blood recipes.

In the present stud}anthomonas malvacearuwas isolated from the cotton leaf. In order to

determine the vyield of Xanthan production and dlge paper describes the influence of pH,

temperature, different carbon source and nitrogemces on the production of xanthan polymer
and degraded the polymer by using microbes [11].

MATERIALS AND METHODS

Bacterial Strain
Xanthomonasmalvacearumwas isolated from infected cotton leav&Sogésypiumhirsuturn)
collected from a cotton field.

Isolation of Xanthomonas Malvacearum from Infected Leaves

The blight infected cotton leaves were collectemhrrthe cotton field. The diseased spots were
dissected from the leaf and surface sterilized wwiggrcuric chloride (0.1%w/v). The diseased
leaf discs were then thoroughly washed with stefistilled water and transferred aseptically to
Hoitink and Sinden’s (HS) medium plates. The @atere incubated at 30 degree Celsius for
three days. A yellow bacterium was found to emdrgm the diseases spots kept on the HS
medium plates. [2].

Biochemical Identification Of Xanthomonas Malvacearum
The organism was confirmed by the routine bactegichl tests followingBerge’s manualto
establish that the organism isolated from the cotaves waXanthomonas malvacearum.
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Inoculums Development

Xanthomonasnalvacearumand slants were first transferred to freshly prepsach 50 ml of
growth medium in 250 ml Erlenmeyer flask. Afterd@urs incubation 10ml of this culture were
used to inoculate in each 90 ml of the producticedionm, with carbon sources and nitrogen
sources.

Nitrogen Source

2% of commercially available nitrogen sources sashpeptone, beef extract, meat extract,
tryptone and black gram husk were tested to deterihie yield of Xanthan at 30 for 96 hours.
Samples were drawn at every 24 hour interval fa d@malysis of Biomass production and
Xanthan production. Optimization of Xanthan Productof XanthomonasMalvacearumat
Different pH, Temperature in the Production Medium

To determine the optimal temperature and optimalf@HXanthan production the culture was
incubated at different temperatures’@737C, 47C) and different pH (5, 7, and 9) maintained
in Xanthan production broth. The sample was ct#cafter at 24 hour incubation. The
production of Xanthan and Biomass were determif&id.

Analytical Determination

Estimation of Biomass

Growth of the organism was determined by measuhegdry weight of the washed cell mass,
cell containing broth (10 ml) was centrifuged at080rpm for 15 minutes. The pellet was
washed twice with demonized water and dried torsmt weight at 80-16C [12].

Estimation of Xanthan

10 ml of sample was centrifuged at 10,000 rpm fomiinutes. The 10 ml of the supernatant
was taken and add 2 to 3 volumes of (95% v/v) spyralcohol were added with shaking to
precipitate out the polysaccharide. The precipitads separated by centrifugation at 4000 rpm
for 20 minutes. The residue was transferred tavpighted aluminum foil cups and dried for 18
hours in hot air oven at 60 degree Celsius. Tips eeere cooled at 30 degree Celsius for 1 hour
and their dry weight gave the Xanthan productiotheffermented broth [12]. .

Isolation of Plasmid
Plasmid isolated by lyzozyme method

Mutation

A loopful of culture from the growth medium was cubated into the Czapek dox broth
containing 2% of gelatin. Then the tubes with 5ahtultures in 5 tubes were to the UV light
for 5, 10, 15, 20 and 25 minutes respectively ckajmx plates were prepared and UV exposed
cultures were spreaded in respective plates.

Enumeration of Eps Degrading Microbes

To enumerate the polymer degrading microbes 1 grpobfmer was dissolved in 20 ml of
methylene chloride. 1000 ml of basal medium caong 100 mg/liter of triton X100 was added
to the medium. Enumeration of polymer degradingraarganism was performed by the plate
count technique. One gram of the soil sample wapended in 99ml of distilled water. After
30 minutes of agitation the suspense was seridllfyjed and plated on to the media and the
microorganism were cultivated at®8for 10 days. [10]...

30
Scholar Research Library



T. Selva Mohanet al Arch. Appl. Sci. Res., 2010, 2 (6):28-36

Physical Characterization of the Eps Solubility

In order to find out the solubility of the exopadgsharide in different solvents, 100 mg of EPS
was taken in different eppendroffs to which 2 mbkofvents such as water, acetone, chloroform,
ethanol, butanol and benzene were added, mixedufgbty using a mixture and observed for

pellet formation.

Chemical Composition of Eps Osazone Test

To 0.5ml of phenyl hydrazine hydrochloride, 0.1fgsodium acetate, 10 drops of glacial acetic
acid and 5 ml of the hydrolyzed sample were addgte mixture was heated on a boiling water
bath for about half an hour and cooled slowly whics then examined under a microscope for
crystal formation. [8].

Estimation of Protein

A standard graph was prepared at different dilufibt to 0.5 ml) of BSA (10 mg/100 ml) in test
tubes. To this 4 ml of biurette reagent was adaledl incubated for 30 minutes. The optical
density was measured at 520 nm by spectrophotométestandard graph was plotted by the
protein concentration on x axis and optical density axis.

A known amount of the sample was taken and groundell with 80% of ethanol and
centrifuged for 5 minutes at 5000 rpm. One ml wheynatant makeup to 5 ml within NaOH.
Then from this 0.5 ml was taken and 5 ml of soluti® was added finally. After incubation 0.5
ml of foline phenol reagent was added. The intgnsitcolour developed was measured using
spectrophotometer at 640 nm.

RESULTS

Xanthomonasnalvacearumwas isolated from the infected cotton leaves. . Eigghowed the
xanthan production obtained by tX@nthomonas malvacearyrmander the production process
with various carbon sources (sucrose, fructose, sran, wheat bran, molasses and grape juice)
are tested. The most suitable for xanthan prodads sucrose and the maximum is found to be
0.621 mg/10 ml at 48 hours. The xanthan produdailamined by th&Xanthamonas malvacearum
under the production process with various nitrogeumrces (Peptone, tryptone, meat extract, beef
extract, soybean meal and black gram husk) aredesthe most suitable for xanthan production
is peptone and the maximum is found to be pepta®E50mg/10 ml at 24 hours.

Fig.2 showed the biomass production obtained byXhethomonas malvacearurander the
production process with various carbon sourcegsget. The maximum biomass production
obtained by rice bran and the maximum is founde®1985 mg/10 ml at 48 hours. The effect of
different nitrogen sources on the biomass prodock@nthomonas malvacearum The
maximum biomass production is peptone found to.B2®mg/10 ml at 48 hours.

Fig.3 Showed The effect of optimal temperature pHdin the xanthan production of different
carbon source byYanthomonas malvacearum Among different pH and temperature were
tested, pH7 and the %2 appear to be most suitable for xanthan producifosucrose and it is
found to 0.330 mg/ml and the minimum Xanthan praiducin pH5 and 47C and it is found to
be 0.025 mg/10 ml. The effect of different pH, pErature and different nitrogen sources on the
xanthan production ofkanthomonas malvacearupti7 and temperature %7 appear to be most
suitable for xanthan production of peptone and found to be 0.256 mg/10 ml.
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Fig.4 showed that the optimal pH, temperature aifférdnt carbon sources on the biomass
production ofXanthomonas malvacearupt7 and temperature %7 appear to be most suitable
for biomass production of sucrose and it is foumdbé 0.14 mg/10 ml. The effect of different
pH, temperature and different nitrogen sources @ lliomass production ofanthomonas
malvacearunpH7 and temperature %7 appear to be most suitable for biomass productfon
peptone and it is found to be 0.062 mg/10 ml.

Fig.5 showed that the estimation of proteirXemthomonas malvacearum

The resultant colony with halo, which is indicatee xanthan degradation. Such halo formation
would suggest the depolymerization of the polymethe agar plate.

Physical characterization of the EPS solubilitytied EPS was insoluble in other solvents such
as chloroform, acetone, ethanol, butanol and benzen

The hydrolyzed samples were dried for osazoneptesiuced yellow osazone crystals.

Strain improvement by mutation

The mutation and screening industrially useful micganisms are important for the successful
development of the various strains required infénmentation industry. The productivity of the
parent strain under investigation was improved Myrautation.

UV treatment for 25 minutes resulted in a straisigieated asKanthomonas malvacearunit
was observed that zone formation occurs in mutains by the addition of mercuric chloride.
Zone formation is due to enzyme secretiorKapthomonas malvacearum.

Fig 1 : Effect of Different Carbon and Nitrogen sources on Xanthan Production by Xanthomonas malvacearum
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Fig 2 : Effect of Different Carbon and Nitrogen sources on Biomass Production by Xanthomonas malvacearum
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Fig 3 : Efiectof DifierentpH and Temperature on Xanthan Production by Xanthomonas malvacearum
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Fig4: Effect of Different pH and Temperature on Biomass Production by X anthomonas malvaceaum
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CONCENTRATION

FIG. 5 PROTEIN ESTIMATION OF XANTHOMONAS
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DISCUSSION

The production of xanthan gum, an industrially imtpot microbial exopolysaccharide, was
enhanced by usinganthomonas malvacearunXanthan gum has unusual rheological properties
and is extensively applied in various industriesaastabilizing, emulsifying, suspending and
thickening agent.

In this present study the effect of different cartspurces and the nitrogen sources on the
production of xanthan byanthomonas malvacearum Among the six substrate (sucrose,
fructose, rice bran, wheat bran, molasses and grdpe), tested the maximum, production
polymer content was obtained with 0.621 mg/10 nofsse at 48 hours. During the active phase
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of polymer synthesis, sucrose was rapidly utilizedding to its significant reduction in the
medium.

[5]. suggested that sucrose gave the highest yorlg weight) 1199 g/l and glucose was the
second 10.8 g/I. Concerning the concentration ofaae or glucose, the results confirmed that
4% gave the highest yield (dry weight) 14.3 g/lgtucose and 13.5 g/l for glucose.

In this present study the sucrose has gained sitereéhe production of xanthan. On the other
hand the maximum biomass obtained at 48 hourgefitnian as carbon source. [17]. have noted
that production of xanthan gum or may not be assedi with biomass, Increased
exopolysaccharide synthesis after the cessatibimaiass.

In this present study the six nitrogen sources tfpep tryptone, meat extract, beef extract,
soyabean meal and black gram husk) tested, thenmaxipolymer content was obtained with
0.615 mg/10 ml.The Peptone showed the highest palymoduction compared to other nitrogen
sources. A maximum growth rate within the rangél@®.125' was obtained from the
continuous culture data in defined medium, prodycianthan at rate up to 0.389".
Corresponding to a maximum 67% peptone converdiarddution rate (D) of 0.05h[13]..

In this present study the three various tempert®¥eC, 37°C, 47C) and different pH (5, 7, 9)
tested the maximum xanthan production a pH andangm@émum temperature xanthan production
is 37°C. xanthan production of sucrose in pH7 and teatpes 37C is found to 0.330 mg/10
ml. [16]. suggested that when the initial pH loé fermentation broth was increased from 5.0
upto 7.0, there was an increase in polysacchandéugtion. However higher values (pH8.0)
caused a decrease in polysaccharide production refard to temperature %D — 40C was
shown to be optimum, since higher or lower tempeest had a negative effect on
polysaccharide production.

In this present study the increasing pH was inbigitto biomass as well as polymer
accumulation. Suggested the pH control of xanfeamentations helps to maintain a constant
sugar consumption rate. The pH did not affectdradtgrowth but it affects sugar consumption.

Xanthomonaspecies showed similar pattern exhibiting an ihitngrease during the first 48
hours and then decreasing. The initial decreagige cell umber could reflect cell adaptation
to differences in media composition. The inoculateas produced in growth media which had
high nutrient level, where as the production mesés low in nutrient. It is known that low
concentration of nitrogen in the culture medium egafly stimular xanthan polymer synthesis
[15]. .

In the present study resultant colony with halo,iclwhis indicative of xanthan polymer

degradation? Such halo formation would suggestd#éqglymerization of the polymer in the
agar plates suggested colony with halo, which décative of polymer degradation the medium,
was counted as polymer.

The Xanthomonagnalvacearumstrain produced considerably very higher yieldhwitarbon
source-sucrose, pH7 and temperatur€C37 The characterization confirm that the xanthan i
polymer.

Furthermore, using defined significant factors khigvel of whey and pH of 6), gum production
was carried out in a large-scale fermentor.
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