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The decomposition of hydrogen peroxide was used for supplementing the oxygen during batch xanthan fermentations in
a bubble column bioreactor in order to escape the oxygen transfer limitation that occurred at the high viscosity of
culture broths. The xanthan production, however, was inhibited reversibly by dosing hydrogen peroxide. On the other
hand, fluidized particles of glass beads with 8 mm diameter led to high gas-liquid oxygen transfer rates in three-phase
fluidized beds, which resulted in higher space-time yields of the xanthan production compared to in the bubble column

bioreactors.
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Table 1. Fermentation conditions and results

Fermentation Fermentor Oxygen supply Gas velocity [m/s] k' [mPa - s"] n® [
BC-1 bubble column aeration (air) 0.10 29,970 0.151
BC-2 bubble column aeration (air) + H,0. 0.10 22,870 0.173
BC-3 bubble column aeration (air) 0.05 22,420 0.200

TPFB-1 three phase fluidized bed acration (air) 0.05 34,310 0.127
TPFB-2 three phase fluidized bed aeration (air+pure oxygen) 0.05 43,920 0.106

(a) fluid consistency factor k and flow behavior index n observed with the end culture broths out of the batch fermentations using the initial

glucose concentration of 50 kg/m3.
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Figure 1. Batch xanthan fermentation BC-1 in a bubble column
bioreactor with the air velocity of 0.10 m/s; (a) time courses of cell
dry mass, glucose, and dissolved oxygen concentrations exhibit the
gas-liquid oxygen transfer limitation after the oxygen depletion at
382 h and (b) time courses of xanthan concentration and fluid
consistency factor and flow behavior index of culture broths which
increase even after the oxygen transfer limitation.

A 2 ZEAFTATY HEE Figure 1bo] eI
Xanthan FE7} 2.1 kgm’o|A] 20 kgim’7}A] Z7bsbdA, &
iﬂ?J_w*Olz}b SollA] 29970 mPa - s"7}A] Z7}sidn B2

AZAFE 096694 0.1512 A4t o)e)s dshs
54 tﬂﬁ}a AREE 712" WEY] EAS wehd,
¥ FEYEE 413014 251 mPa-s& Z718 Zlo]Tth19).

A Z2] A2}7] xanthan W)X [kg xanthan/kg CDM - h]&
AERFFAS] dojuA] @& H$ 0.107 kg xanthan/kg
CDM -he] dAT e RHolth4,6,7). B dAfdrxe
kg/m’ o]de] =& xanthan FEE UERNE FAMAE O A
AT FAT FA0] WSt xanthan B2 T = xanthan
F%7F Zvkgtel wel 0.125 kg xanthankg CDM - hoj|A]
0.034 kg xanthan/kg CDM - h7}x] 7+43l4gc) wjokdl S-F
dzrt Z71gel wel 71-9 AdhAesETrl dasa gy
TA % T xanthan AHEE7F 7HASATHE). W, M2E
€93 EFEAS A J|EE gkgvlelM 3
A dbE 28 & wkedo] 2AIeF phenol redE A7} —?
Foo d A71E U FY3ke 7)Eg W wjke
A wals FEstgch A eyl g3 AdedA sdrkA
20 2 o|Uo] YA =Eshe €¥d EFEAS Bk

7|2 E go Mo BAMSTA el

0.10 ms& AN 71X RENAN AT
93}7] 98t Figure 20 el Az o] g
48A13ko] At Fof I FLaFE SIS
9] 10% ollE "olx7] AlFe -rE &4
FEE XFRY 30t10%004 AL FASHT. &£24



Suh, 1.S., Enhanced Oxygen Supply of Xanthan Fermentations with Hydrogen Peroxide and Fluidized Particles 145

10.0 1 100 — —— ——— 40
J 1 &
d J w
©
— i3 ] a
£ 154 = {30 o
k=) 1 s ) g

@«
- o &
e 2 >
g {2 2
o B o
g 504 ¢ 120 3
S 1% 2
N & 3
T a 8
! E]
2.5 4 410 L
0.0 -

. 0
150

Time Thl

Figure 2. Use of hydrogen peroxide for the xanthan fermentation
BC-2 in the bubble column with the air velocity of 0.10 mfs to
escape the oxygen transfer limitation.
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Figure 3. Batch xanthan fermentation TPFB-1 in a three-phase
fluidized bed bioreactor with the air velocity of 0.05 m/s compared
to the xanthan concentration course (¥) of BC-3 in the bubble
column bioreactor at the same air velocity.
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