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Abstract: In present study conditions we
optimized by one-factoat a time method t
enhance EPS production kCronobacter
dublinensis subsp. dublinensis DES187(T)
isolated from root nodules of Soybe
(Glycin max). Effect of different paramete
were examined on EPS production
maximum EPS production was obsen
with 2% D-Glucose as carbon sour
(750ug/ml), 0.2% beef extract as nitrog
source (77Qg/ml) and wth 30Qug/ml of
MgSo04.7HO as metal ion (82@/ml) after
66 hours of incubation period (83§'ml).
EPS was harvested with ethanol
estimated by phenol sulphuric acid as
With all this optimized condition
Cronobacter dublinensis subsp. dublinensis
DESI187(T) produced 4.0 all
exopolysaccharide as per dry weight |
920ug/ml of exopolysaccharide estima
by phenol sulphuric acid ass

Keywards:  Cronobacter  dublinensis,
exopolysaccharide, optimization, phe,
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INTRODUCTION

Microorganisms produc wide spectrum of
multifunctional polysacchrides such
polysaccharids, structural polysaccharic
and extracellular polysaccharides (Razac
al. 2013, Freitas et al. 20)). Microbial
exopolysacchride (EPS) has gener:
greaterattention of researchers due to tf
physical and structural properties divers
EPS are extensively used in different fie
such as in medical field EPS used
immunemodulator, antitumor, antiviral, ar
antiulcer and antioxidant, and in dr
delivery as coating agent (Razack et
2013, Sivakumar et al. 2012). EPS usel
stabilizing, emulsifying, gelling, thickin
agent in different fields such as in foc
pharmaceutical, cosmetic, concr
additives, in enhanced oil recovery, me
recovery and aste water treatment (Duta
al. 2006, Hui et al.2013 and Qiang et
2013). Bacterial EPS help in the c
adherence to surfaces, in biofilm formati
also involved in symbiosis, pathogene
protecting against osmotic shock, to
stress and antibeéerial compounds
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microbial aggregation, cell protection

(Razack et al. 2013, Naseem H and Bano A,
2014).

The structure, composition and viscosity of
microbial polysaccharide depends upon
several factors such as composition of
culture medium, specially carbon and

nitrogen sources, mineral salts, trace
elements, type of strain and fermentation
conditions (such as pH, temperature, oxygen

concentration, agitation). Optimized
fermentation conditions particularly
associated to physical and chemical
parameters is of primary and great

importance for development of any process
(Duta et al. 2006). Several researchers
studies have reported that the yield and
quality of microbial EPS are greatly affected
by environmental and nutritional condition.
Previous studies also suggested that increase

in EPS production is possible by
manipulating its cultural  conditions.
Optimization of growth conditions is

important to get maximum EPS production
(Qiang et al. 2013, Pawar et al, 2013).

Now a day a lot of efforts is put in selection
of new microbial strains and optimization of
cultural conditions to achieve maximum
yields of those EPSs already commercially
successful.  Furthermore there is a
considerable interest in finding new EPSs
that have potential industrial applications,
either by using new bacterial strains or by
applying different cultural conditions
(Prathima et al. 2014). The objective of this
study was to optimize cultural conditions to
get maximum EPS vyield from isolated
bacterial strain.

MATERIAL AND METHODS

Total 100 bacterial strains were isolated
from root nodules of different leguminous
plants collected from different regions of
Ambajogai taluka, India. For isolation
healthy, pink colored, unbroken root nodules
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were selected, surface sterilized, crushed,
and serially diluted. Higher dilutions were
spread on Yeast Extract Mannitol Agar and
incubated at 3T for 3 to 5 days
(Balamurugan G and prakash S. 2012). After
isolation isolated bacterial colonies were
purified and stored. All the isolates serially
named YC1 to YC100 were screened for
EPS production in Yeast Extract Mannitol
broth supplemented with 1% Mannitol as
carbon source. Strain YC7 showing
maximum EPS production were identified
by grams staining, some biochemical
characters and by 16s rRNA sequencing as
gram negative Cronobacter dublinensis
subsp. dublinensis DES187(T). Strain YC7
showing maximum production were used for
further study and effect of different
parameters on EPS production by
Cronobacter dublinensis subsp. dublinensis
DES187(T) were examined. All experiments
were conducted in triplicates.

Optimization for EPS production

Effect of incubation time on EPS
production: Loopful culture ofCronobacter
dublinensis subsp. dublinensis DES187(T)
was inoculate in 30ml of Yeast Extract
Mannitol (YEM) broth and incubated for 24
hours at 38C. After incubation 1% 24 hours
old culture was used as inoculum for
fermentation (Nirmala et al. 2011).

For optimization of incubation period,
Cronaobacter dublinensis subsp. dublinensis
DESI187(T) was grown in YEM broth
supplemented with 1% mannitol as carbon
source, production medium were incubated
at different incubation time (24, 48, 66, and
96 hrs) to determine effect of incubation
time on EPS production.

Effect of carbon sources on EPS
production: Eight different carbon sources
(D-Mannitol, D-glucose, Sucrose, maltose,
Arabinose, Xylose, Fructose, and Lactose)
were added to the basal medium (YEM
broth) replacing Mannitol with varying
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concentrations from (0.5% to 5%). The
medium was inoculated witlCronobacter
dublinensis subsp. dublinensis DES187(T)
and incubated at 3G for 72 hours. Then
after fermentation EPS was isolated and
estimated by assay method.

Effect of Nitrogen source on EPS
production: Effect of different nitrogen
sources (yeast extract, beef extract, peptone,
ammonium sulphate, ammonium chloride,
Ammonium nitrate, urea, tryptone, glycine)
on EPS production were examined by
introducing different nitrogen sources in
production  medium  (with  varying
concentrations from 0.1% to 2%) with most
suitable carbon source.

Effect of metal ions on EPS production
Different metal ions (mercuric chloride,
magnesium sulphate, magnous sulphate
ferric chloride, zinc sulphate, and zinc
chloride) with varying concentrations
(100pg/200ml to 10Q@®/100ml) were
introduced in production medium to
examine their effects on EPS production
with most suitable carbon and nitrogen
sources.

Harvesting of EPS : After 72 hours of
incubation  fermentation  broth  was
centrifuged at 10,000 rpm for 15 minutes,
pellet were discarded and supernatant was
mixed with three volumes of ice cold
ethanol to precipitate the EPS and kept in
refrigerator for overnight incubation. After
overnight incubation EPS precipitate
harvested by centrifugation dried in oven at
60°C and weighed (Gharzauli et al. 2012).
EPS estimation assay

The cell free supernatant was used for EPS
estimation by Phenol-sulphuric acid assay
followed by Dubois et al., using glucose as
standard (Dubois et al. 1956, Data C. and
Bassu P. S. 1999)

RESULT
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Effect of incubation time on EPS
production: Fermentation broth incubated
with  Cronobacter  dublinensis  subsp.
dublinensis DES187(T) were incubated at
different incubation time. Maximum EPS
production was observed after 66 hours of
incubation time (Table: 1).

Table 1. Effect of incubation period on
EPS production.

Time (hrs) EPS Production (ug/mL)
24 350
48 700
66 880
96 680
Effect of carbon sources on EPS
production: Effect of different carbon

sources on EPS production was checked
replacing  mannitol in YEM broth.
Maximum EPS production was observed
with 2% D-glucose followed by Mannitol,
and Sucrose (Table: 2).

Table 2. Effect of different carbon sources
on EPS production.

Carbon sources EPS production

(2%) (ng/mL)
control 82
D-Mannitol 690
D-Glucose 750
Sucrose 670
Maltose 510
Lactose 390
Xylose 250
Arabinose 190

The control was devoid of any additional
carbon source.
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Effect of nitrogen sources on EPS

production: Among the different nitrogen

sources examined beef extract given
maximum EPS production followed by
Peptone and yeast extract (Table: 3).

Table 3. Effect of different nitrogen
sources on EPS production.

Nitrogen sources EPS production

(0.2%) (ng/mL)
control 120
Yeast extract 680
Beef extract 770
Peptone 700
Ammonium chloride 550
Ammonium sulphate 510
Ammonium nitrate 480
Glycine 610
urea 540
tryptone 400

The control was devoid of any additional
nitrogen source

Effect of metal ions on EPS production:
Among the tested metal ions, maximum EPS
production was observed in MgJollowed

by this FeSo4 showed good EPS production
(Table: 4).

Table 4. Effect of different metal ions on
EPS production.

Metal ions EPS production
(30Qug/100ml) (ng/mL)
Fesa 660
Mnsq, 380
Znch 250
ZnSq, 370
Hgcl, 550
MgSa 820

ISSN: 2348-8344(0nline)

DISCUSSION

In present study conditions were optimized
for EPS production from Cronobacter
dublinensis subsp. dublinensis DES187(T)
isolated from root nodules of soybean plant.
Maximum EPS production (4.0g/l as per dry
weight and 920ug/ml estimated by phenol
sulphuric acid assay) was observed after 66
hours of incubation period with 2% D-
Glucose as carbon source, 0.2% beef extract
as nitrogen source and 3@@100ml
MgSo4.7HO as metal ion.

Bhatt P V and Vyas B R M (2015) isolated
rhizobacteriaCronobacter malonaticus BR1
having multiple Plant Growth Promoting
activities. Conditions were optimized with
Cronobacter malonaticus to enhance EPS
production and Cronobacter malonaticus
showed maximum EPS yield in presence of
sucrose (294g/100ml) after 72 hours of
incubation period.

Beshay U et al (2009) optimized the
conditions for EPS production by
Sreptomyces nasri and found maximum
EPS production with xylose followed by
glucose (4.5g/1 and 3.8g/l respectively). The
maximum EPS production 5.15g/l was
observed with 2.7g/l tryptone as nitrogen
source.

Razack S A et al (2013) found maximum
EPS production 2.66g/I bBacillus subtilis
with 2% sucrose as carbon source followed
by that glucose and lactose were also able to
yield good EPS 1.8g/l. And among the
nitrogen sources tested maximum EPS
production 1.38g/l was observed with 0.5%
yeast extract. Gandhi et al (1997) reported
that the ratio of carbon and nitrogen sources
play very important role in EPS production
and cellular growth. Degeest et al (1999)
reported that higher amount of carbon and

limited nitrogen concentration in the
medium could vyield maximum EPS
production.
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Baojing yuan et al (2012) found maximum
EPS production 0.90g/I with glucose at 70g/I
concentration the concentration of carbon
sources in media are very important for cell
growth and optimum metabolite production.
Pawar S T et al (2013) isolated five different
organisms from saline soil. Conditions were
optimized for isolate no. 4 and maximum
EPS production was found with 4% sucrose
(5.3g/l EPS) as carbon source, and after 3
days of incubation period (5.2g/l EPS).
Sivkumar T. et al (2012) optimized the
conditions for EPS production by Frateuria
aurentia and the optimal culture media were
determined as follows after 72 hours of
incubation, with 1% jaggery as carbon
source and 0.5% tryptone as nitrogen source.
Sayyed R Z et al 2015 isolated the heavy
metal resistant bacteria from field soil and
identified as Enterobacter species RXS5.
Threshold level of 50uM for Fe 2+ yield
maximum EPS (3.22g/l), the concentration
of 60uM of C&" yieldled maximum EPS
(2.82g/l) and among the different
concentrations of Mg used60uM vyielded
optimum EPS (2.82g/l). Among the carbon
sources used glucose gave maximum EPS
yield (2.96g/l) and peptone as nitrogen
source gave maximum EPS production
(3.59/l).

Acknowledgement
The author is grateful to the INSPIRE DST
fellowship, New Delhi for providing

financial support as INSPIRE fellowship to
Miss Mane Gitanjali Ganghadhar.

REFERENCES

Razack S A, Velayutham V, Thangavelu V.
(2013) Medium optimization for the
production of exopolysaccharide by Bacillus
subtilisusing synthetic sources and agro
wastes. Turk J Biol. 37, 280-288.

ISSN: 2348-8344(0nline)

Freitas F, Alves D A, Reis M A M. (2011)

Advances in bacterial exopolysaccharides:
from production to biotechnological

applications. Trends Biotechnol. 29, 388-
398,

Razack S A, Velayutham V and Thangavelu
V. (2013) Influence of various parameters
on Exopolysaccharide production from
Bacilius subtilis. International Journal of
Chem. Tech. Res. 5 (5), 2221-2228.

Sivakumar T, Narayani S S, Shankar T and
Vijayabaskar P. (2012) Optimization of
cultural conditions for exopolysaccharides
production by Frateuria aurentia. Int. J.
Appl. Biol. Pharmaceut. Technol. 3 (3),
133-143.

Duta F P, Francisca Pessoa de Franca, Lea
Maria de Almeida Lopes. (2006)
Optimization of culture conditions for
exopolysaccharides production in
Rhizobium sp. using the response surface
method. Electronic J Biotechnol. 9 (4), 391-
399.

Hui Li, Jie Li, Wenfang Dou, Jinsong Shi,

and Zhenghon Xu. (2013) Enhancing the
Production of a Novel Exopolysaccharide by
Bacillus mucilaginosus CGMCC5766 Using
Statistical Experiment Design. Trop. J.
Pharm. Res. 12 (5). 711-718.

Qiang Li, Li Yumei, Han Sheng, Liu Yingzi,
Song Dongxue, Hao Dake, Wang Jiajia, Qu
Yanhong, and Zheng Yuxia. (2013)
Optimization of fermentation conditions and
properties of an Exopolysaccharide from
Klebsiella Sp. H-207 and application in
adsorption of Hexavalent Chromium. PLoS
ONE 8 (1), e53542.

Naseem H and Bano A. (2014) Role of plant
growth-promoting rhizobacteria and their

Under auspices of Environment & Social Welfare Society, India

Page 269



International Journal of Global Science Research
Vol.2, Issue 4, October 2015, pp. 265-270
Available Online at www.ijgsr.com

© Copyright 2014 | ijgsr.com | All Rights Reserved

exopolysaccharide in drought tolerance of
maize. Taylor and Francis onlind, Plant
Interacti. 9. 689-701

Pawar S T , Bhosale A A, Gawade T B and
Nale T R. (2013) Isolation, screening and
optimization of exopolysaccharide

producing bacterium from saline soil. J.
Microbiol. Biotech. Res 3 (3), 24-31.

Prathima P C, Lule V K,Tomar S K, and
Singh A K. (2014) Optimization of
Exopolysaccharide production by
Lactococccus lactis NCDC 191 by Response
Surface  Methodology. Int. J. Curr.
Microbiol. App. Sci 3(5), 835-854.

Balamurugan G and prakash S. (2012).
Extraction, partial characterization and
antibacterial efficacy of extra cellular
polysaccharides from bacillus licheniformis
and klebsiella pneumoniae isolated from
root nodule oftephrosia purpurea. Int J
Pharm. Bio Sci, 3(3), (B), 306 — 316

Nirmala P., Aysha O. S., Valli S., Reena A.
and Kumar P. V. (2011) Production of
extracellular  polysaccharides by a
Rhizobium species from Root Nodules of
Vigna mungo (Heppe}. IIPBA. 2 (4). 1209-
1214,

Gharzauli R., Benahmed A., Benhizia Y.,
and Benguedouar A. (2012) Influence of
carbon sources on the production of
exopolysaccharide bihizobium sullae and

on the nodulation of Hedysarum coronarium
L. legume Afr. J. Microbiol. Res. 6, 5940-
5946

Dubois M., Gilles K, A., Hamilton J. K.,
Rebers P. A., and Smith F. (1956)
Colorimetric method for determination of
sugar and related substancésial. Chem
28, 350-356.

ISSN: 2348-8344(0nline)

Data C. and Bassu P. S. (1999) Extracellular
polysaccharide production by Fhizobium

sp. From Root Nodules of Dolochos
biflorus. J. Sci. Ind. Res. 5&01-606.

Bhatt P V and Vyas B R M. (2015)
Production and Characterization  of
Biopolymer by Plant Growth Promoting
Bacterial Strain Cronobacter
malonaticusBR-1. Int. J. Adv. Biotechnol.
Res. 6 (1), 21-32.

Beshay U, Daba A, Gohar Y. (2009)
Optimization of Submerged Culture
Conditions for Exo-Polysaccharides
Production bySreptomyces Nasri-UV 135

in Bioreactor. J. Microbial. Biochem.
Technol. 1(1), 043-046.

Gandhi H P, Rayand R M, Patel R M.
(1997) Exopolymer production bBacillus
species. Carbohyd. polym. 34, 323-327.

Degeest B, de Vuyst L.(1999) Indication
that the nitrogen source influences both
amount and size of exopolysaccharides
produced by Streptococcus thermophilus
LYO3 and modeling of the bacterial growth
and exopolysaccharide production in a
complex medium. Appl. Env. Microbiol.
65, 2863-2870.

Baojing Yuan, Xiaoyan Chi, Rijun Zhang.
(2012) Optimization of exopolysaccharides
production from a novel strain of
ganoderma lucidum cau5501 in submerged
culture. BJM. 490-497.

Sayyed R Z, Patel P R, and Shaikh S S.
(2015) plant growth promotion and root
colonization by EPS producirignter obacter

sp. RZS5 under heavy metal contaminated
soil. Ind. J. Exp. Biol. 53, 116-123

Under auspices of Environment & Social Welfare Society, India

Page 270



