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Effects of dual impeller system of Rushton turbine, concave
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kojic acid fermentation by Aspergillus ﬂavus Link 44-1
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ABSTRACT: In the present work, the effects of dual impeller conﬁgurations comprising of Rushton turbine (RT) and
Concave-bladed disk turbine (CD-6) on the oxygen transfer proﬁle and fermentation performance of kojic acid production
by Aspergillus ﬂavus Link 44-1 was investigated. Batch cultivations of A. ﬂavus Link 44-1 were performed in 2 L stirred tank
bioreactor. The fermentations were conducted using different dual impeller systems; (1) RT-RT, (2) CD6-CD6, (3) RT-CD6,
and (4) CD6-RT (bottom-top impeller). It was perceived that dual CD-6 system was able to improve oxygen transfer rate by
about 25–45% over the hybrids of RT and CD-6 and the typically conﬁgured dual RT system. While no substantial disparity
could be seen on the fungal growth rate by the manipulation of the impeller, high concentration of kojic acid (44.93 g L1)
was attained with the use of dual CD-6 as the mixer. Efﬁcient agitating system that can facilitate good gas dispersion
capability is crucially required in order to counteract the problem of oxygen solubility limitation faced in such viscous fungal
fermentation broth. The results from this work suggested the promising capability of dual CD-6 conﬁguration in enhancing
productivity of kojic acid fermentation in stirred tank bioreactor. © 2014 Curtin University of Technology and John Wiley &
Sons, Ltd.
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INTRODUCTION
The signiﬁcance of kojic acid, a fungal metabolite
produced by Aspergillus spp., Penicillium spp. and
Acetobacter spp., was reported extensively in the
literature due to its interesting and diverse industrial
applications. The enormous industrial capabilities of
kojic acid present a fascinating ﬁeld for research,
creating an interest among the researchers to develop
the most optimal way of its production, particularly
for large scale applications. Industrially, kojic acid is
produced via submerged fermentation in stirred tank
bioreactor. A number of issues related to the strain
and process development for kojic acid fermentation
in stirred tank bioreactor have been addressed and
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reported.[1–3] However, new knowledge and information
are progressively needed for further improvement of
large scale kojic acid production.
One of the important issues that require great
consideration in kojic acid fermentation is the improvement
of the oxygen transfer in the culture. As oxygen transfer
represents the rate limiting step for an aerobic
bioprocesses,[4] its importance in contributing to the
process productivity could not be neglected. A report
by Ariff and his coworkers[3] revealed that two-phase
dissolved oxygen tension (DOT) control strategy was
necessary for the enhancement of kojic acid production
by A. ﬂavus. During active growth phase, high DOT
level (80% saturation) should be maintained to increase
the secretion of cell-bound enzymes which are accountable
for the conversion of glucose to kojic acid. On the other
hand, low DOT level (30% saturation) was needed during
the production phase to prevent kojic acid from being
extremely degraded to other compounds. Oxygen transfer
is associated with several affecting factors and one of the

