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Abstract

Diverse structural, functional, and valuable polysaccharides are synthesized by bacteria
of all taxa and secreted into the external environment. These polysaccharides are referred to
as exopolysaccharides (EPS) and they may either be homopolymeric or heteropolymeric in
composition. So, the study aimed to isolate exopolysaccharide-producing microorganisms
from the various samples. A total of 7 different exopolysaccharide-producing microorganisms
were isolated from the garden soil samples. Among them, two are Gram-positive and five
Gram-negative bacterial isolates. These EPS-producing isolates were further studied for their
colonical, morphological, and biochemical characteristics and various enzyme productions.
The ability of EPS producers in various raw carbon sources i. e. Rice flour, wheat starch,
horse gram starch, maize starch, and potato extract were also checked. These EPS producers
were further studied for their EPS production ability as well as the characterization and
quantification of EPS.
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INTRODUCTION !

Exopolysaccharides (EPS) are polysaccharides
produced by bacteria and secreted into the
external environment. EPS, natural polymers
and having differential physical and chemical
structures and properties. They have different
prospective applications in food, pharmacy,
cosmetics, agricultural, and having the advantages
of being eco-friendly, nontoxic, and biodegradable.
EPS in normal condition is thought to act as an
important function like microbial cell desiccation,

phagocytosis, phage attack, antibiotics or toxic
compounds, predation by protozoans, osmotic
stress, adhesion to solid surfaces, and in cellular
recognition. In the food industry, they are used as
viscosifiers, stabilizing or emulsifying agents, and
gelling and texturizers!"l. EPS got more attention
in the current era due to their unique structure
and properties and the context in various fields of
science, industry, medicine, and technology 7.
The term exopolysaccharide was first introduced
by Sutherland in 19728 for high molecular
weight polyhydroxy compounds produced by
microorganisms.  Bacterial exopolysaccharides
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have a diversified structure and are excreted by
an extensive bacterium®. The site of location from
where the EPS production take place, are divided
into capsular polysaccharides that are correlated
with the cell surface or extracellular environment
#1101 EPSs synthesized by bacteria exploit over
those from plants (cellulose, starch, and pectin),
and animals (glycogen and chitin). Using the
different optimizing conditions, and genetic and
metabolic engineering, it is possible to modulate
the yield as well as the structural and functional
properties of bacterial EPSs.'*! Bacterial EPS
are characterized by the presence of functional
groups (hydroxyl, carboxyl, carbonyl, acetate,
etc.), that enable them to alter their molecules
to impart new valuable properties."¥! Therefore,
recent interesting reviews by Aditya et al. and Aziz
et al., have presented the alteration of bacterial
cellulose (BC) by chemical and physical methods to
obtain nanocomposites and change materials with
improved functionality for biomedical applications
(14151 Generally, EPS are classified into two types:
homopolysaccharides (unbranched or branched)
and composed of single-type monosaccharides
(glucose and fructose linked through glycosidic
bonds) and heteropolysaccharides, that includes
two or more units of different monosaccharides
(glucose, fructose, galactose, mannose, rhamnose,
fucose, N-acetylglucosamine, and uronic acids).>”!
Homopolysaccharides are divided into o-D-glucans
(dextran, alternan, and reuteran), p-D-glucans
(bacterial cellulose), fructans (levan and inulin), and
polygalactans. Heteropolysaccharides (xanthan,
alginate, hyaluronic acid, kefiran, and gellan)./>*l

MATERIALS AND METHODS |

Sample Collection

The soil samples were collected from the garden
soils such as soils from citrus canker-affected plants
as well as the ripened fruits.

Isolation and Screening

Ooze canker was performed from citrus cancer
leaves, inoculated on Nutrient agar supplemented
with 2% Glucose and 1% Calcium carbonate and
Potato Dextrose Agar (PDA) plate, and incubated
at 37 °C for 48 to 72 hours.

Colonially and morphologically distinct yeast
isolates were selected for further study. Gram
staining and Capsule staining were performed for
all the isolates.

Enzyme spectrum

Selected organism isolates were studied for the
production of various enzymes, such as Amylase,
Lipase, Gelatinase, and Catalase.

Amylase, Protease, Lipase, and Gelatinase
were studied by plate assay using Starch agar,
Casein Agar, tributyrin agar, and Gelatin Agar,
respectively.

Sugar Fermentation tests

Various Sugar i. e. Glucose, Galactose,
Fructose, Maltose, Mannitol, Xylose, and Sucrose
fermentation tests were studied. Nutrient sugar
broth with Durham’s Vial and Andrade’s Indicator
were inoculated and incubated at 37° C for 48 to 72
hours.

Exopolysaccharide Production

Exopolysaccharide production was checked by
using Glucose yeast extract broth supplemented
with 10% Glucose and 1% CaCO.,.

RESULTS AND DISCUSSION |

Colonically and morphologically distinct
exopolysaccharides were selected from the total 20
isolates and coded as EPS-1 to EPS-7.

Among 7 EPS producers, 2 isolates were Gram-
positive bacilli and 5 were Gram-negative Short
rods. Isolates EPS-1 and EPS-2 gave maximum
viscous colonies on the PDA Agar plate.

Fig. 1: Colony characters of EPS on the PDA plate
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EPS-01 EPS-02 EPS-03 EPS-04
Table 1: Enzyme spectrum of EPS Producers
Enzyme EPS-1 EPS-2 EPS-3 EPS-4 EPS-5 EPS-6 EPS-7
Amylase + + + + + + +
Protease + + _ _ B + +
Lipase _ _ _ + _ _ _
Table 2: Sugar Fermentation Test of EPS Producers
Sugar EPS-1 EPS-2 EPS-3 EPS-4 EPS-5 EPS-6 EPS-7
Glucose Acid gas Acid gas - Acid Acid gas Acid gas -
Fructose Acid gas Acid gas Acid Acid Acid gas Acid gas -
Maltose Acid gas Acid gas - Acid Acid gas Acid gas -
Sucrose Acid gas Acid gas - Acid Acid gas Acid gas Acid
Xylose Acid gas Acid gas - Acid Acid gas - -
Galactose Acid gas Acid gas - Acid Acid gas - -
Mannitol Acid gas Acid gas - Acid Acid gas - -
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Fig. 2: EPS Production in Glucose Yeast Extract+ CaCo3 Broth
— a sole source of carbon. The further various types
CONCLUSION of raw carbon sources like rice flour, gram flour,
N 4

A total of 7 EPS Producers were selected from 20
isolates. Among them, 2 were Gram Positive and
5 were Gram Positive. All EPS Producers produce
Amylase and Protease Enzyme. These isolate and
fertilize the various types of sugars. Among all
EPS producers Isolate EPS-4 and EPS-5 give higher
production of EPS production by using glucose as

maize flour, potato infusion, etc. would be studied.
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