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ABSTRACT

ALGINATE PRODUCTION BY AZOTOBACTER VINELANDII AND APPLICATION USES

IN ENZYME IMMOBILIZATION FOR INDUSTRIES

ALGINATE PRODUCTION/ AZOTOBACTER VINELANDII
LqaRgY

Commercial alginate is extracted from the cell wall of brown seaweed. However, the
decreasing of seaweed, the safety concerning extraction (that are potential accumulators of the heavy
metal from reagent present in polluted seawater) and high cost for extraction-purification processes
were the main reasons for the present interest towards the microbial production of alginate. Alginate
from Azotobacter vinelandii may become a major commercial product because of environment safety,
non-pathogen bacteria and was similar in structure to the algae alginate. The aim of this research was
to optimize conditions in alginate production and 4pply P-amylase immobilization. The optimization
of carbon sources, pH, nitrogen sources and temperature for alginate production were conducted in
LG medium. In shake flask experiment, Azotobacter vinelandii produced the highest alginate (5-6
g/L) at pH 6.5-7 when incubated at 30°C in LG medium with 1% w/v sucrose and without nitrogen
source. The optimum condition in shake flask experiments was also conducted in 2L fermenter for
studying the optimum aeration rate and agitation speed. It was found that the alginate production was
growth-associated. Growth and alginate production were highest at 500 rpm of agitation speed with
2.5 vvm of aeration in LG medium (p = 0.295 h'l, Y., = 0.503 g of alginate/ g of sugar) within the
first 24 hours and gradually desreased. The viscosity of alginate was increased as time passed which
exhibited non-Newtonain behavior because viscosity increased (77.52 to 252.5 cP) with the shear rate
increased (1.29 to 24.81 cP.s ).

Nine organic acids such as succinic acid, fumaric acid, propionic acid, phytic acid, malic
acid, adipic acid, 4-aminohydroxybenzoic acid, lactic acid and tartaric acid were used in increasing
the efficiency of alginate. Viscosity of alginate produced in 2L fermenter was increased after adding
0.15% w/v of succinic acid (viscosity = 432.52 cP, p = 0.297 h'l, Y, = 0.505 g of alginate/ g of
sucrose). The alginate production from Azotobacter vinelandii was scaled up to SL fermenter. The
production in 5L fermenter was lower than in 2L fermenter about 2.5 times (viscosity = 186.67 cP,

=0.221 h“, Y, = 0.397 g of alginate/ g of sucrose). The morphological characteristic of Azotobacter
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vinelandii and alginate were studied under SEM. The morphology of Azotobacter vinelandii cells had
a rod shape with the size of about 1pm. Dry form of both alginate from Azotobacter vinelandii and
algae alginate had the same crosslinked-structure. The molecular weights (MW) of alginate from
Azotobacter vinelandii and algae were 2.87 x 10’ and 2.88 x 10’ Da, respectively when detected by
HPLC. Both of the alginate were used for immobilizing B-amylase and compared with free enzymes.
It was found that the efficiency of reusing of B-amylase immobilized bead (4zotobacter alginate and
seaweed alginate) for starch hydrolysis decreased by 36.4% and 42.4%, respectively at g" cycle while
P-amylase enzyme would hydrolyze starch constantly due to the fact that some parts of the
immobilized B-amylase were removed from alginate.

The study found that the alginate could be produced from bacteria and had the same quality
as seaweed. However, it is necessary to do further research to increase more productivity as the

commercial production would require large quantity





