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Abstract — In order to improve the bacterial cellulose(BC) production yield, centrifugal and inclined centrifugal
impellers were developed. A 6 flat-blade turbine impeller was used as a control system. The flow pattern in the fer-
menter and volumetric oxygen transfer coefficient(k; a) of these fermentation systems were studied. Fermentations were
carried out for the production of BC by G hansenii PJK in a 2-L jar fermenter equipped with new impellers. Liquid
medium was circulated from the bottom, through the cylinder of the impeller and to the wall. The volumetric oxygen
transfer coefficients, 4; a, of inclined centrifugal and centrifugal impeller systems at 100 rpm were 23 and 15% of the
conventional turbine impeller system, respectively. However, the conversion of microbial cells to cellulose non-produc-
ing mutant decreased and this results in the increase in BC production at low rotating speed of impellers.

Key words: Bacterial Cellulose, Gluconacetobacter hansenii PJK, Water Soluble Oligosaccharides, Turbine Impeller, Inclined
Centrifugal Impeller, Centrifugal Impeller, Volumetric Oxygen Transfer Coefficient
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Fig. 1. A schematic diagram of (A) bioreactor equipped with a centrifugal impeller in 2 L. Jar fermenter and (B) a top and side view of
6 flat-blade turbine impeller, (C) lower part of centrifugal impeller, (D) upper part of a centrifugal impeller and inclined cen-
trifugal impeller, (E) lower part of inclined centrifugal impeller.
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Fig. 2. The trace of co-polymer beads in a 2 L Jar fermenter according to the rotating speed of impeller. (A) turbine impeller at 100,
300 and 500 rpm (B) centrifugal impeller at 100, 300 and 500 rpm (C) inclined centrifugal impeller at 100, 300 and S00 rpm (D)
turbine impeller at 100, 300 and 500 rpm with air supply (E) centrifugal impeller at 100, 300 and 500 rpm with air supply (F)
inclined centrifugal impeller at 100, 300 and 500 rpm with air supply.
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Fig. 3. Dissolve oxygen concentration in the fermenter equipped with turbine impeller, centrifugal and inclined centrifugal impeller,
respectively. (A) distilled water at 100 rpm, (B) distilled water at 300 rpm, (C) distilled water at 500 rpm, (D) chemically defined

medium at 300 rpm.
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Table 1. Volumetric oxygen transfer coefficient, K;a in the fermenter
filled with the distilled water or chemically defined medium
and equipped with 6 flat-blade turbine, centrifugal, and inclined
centrifugal impellers, respectively

K,a (min)
S;;Egiil;:;l) Turbine C{ennctilirffgal Centrifugal
Distilled water 100 0.12 0.08 0.03
300 0.71 0.16 0.10
500 1.89 0.20 0.18
Defined medium 300 0.62 0.13 0.11
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Table 2. Production of BC, WSOS and populations of Ce/” mutants, total cells and CFU from the medium in the fermenter equipped with centrifugal
impeller, inclined centrifugal impeller, and conventional turbine impellers after 3 days cultivation

Impeller speed (rpm) CFU/ml Cel” mutants/total cells WSOS(g/L) BC(g/L)

Inclined Centrifugal 20 8.0x10° 0.11 0.92 0.58
50 4.1x10° 0.35 0.90 0.32

100 3.0x10° 0.50 1.12 0.26

Centrifugal 100 42x10° 0.45 1.04 0.23
Conventional Turbine 80 6.0x10° 0.83 0.20 0.15
100 4.7x107 0.91 0.09 0.45

300 4.7x107 0.97 0.22 0.58
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