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ABSTRACT The type of air lift bioreactor affected the root growth in ginseng adventitious root cultures. Among
bioreactors used in this experiment, bulb type bubble bioreactor (BU) was the best to increase root growth
(41.92 g dry weight). The kLa value representing the oxygen transfer capacity from medium to explants (6.98
h) in BU with 5 cm bubble column was higher than other bioreactors. On the other hand, cylindric tube
bioreactor (CT) without bubble column resulted in minimum root growth (38.55 g dry weight) and kLa value
(5.25 h'"). Furthermore, the root growth (50.30 g dry weight) in BU with 10 cm bubble column more increased
than 5 cm bubble column. However, the kia value do not affected the secondary metabolite such as
ginsenosides. These results show that the bubble column in air lift bioreactor increase klLa value and increased
kLa value stimulate the growth of ginseng adventitious roots.

Key words: Air lift bioreactor, bubble column bijoreactor, dead zone, ginseng, volumetric oxygen transfer
coefficient (klLa)
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Table 1. Dimensions and culture conditions of various air lift
bioreactors in ginseng adventitous root cultures. CT, cylindric
tube bioreactor; BB, balloon type bubble bioreactor; CN, cone
type bioreactor; BU, bulb type bubble bioreactor.

CT BB CN BU
Inoculum size (g fresh wt./bioreactor) 20 20 20 20
Medium volume (L) 4 4 4 4
Air flow rate (vvm) 01 01 01 0.1
Diameter of bioreactor (cm) 18 22 22 22
Length of bioreactor (cm) 30 30 32 25
Diameter of bubble column (cm) - 6 - 6
Length of bubble column (cm) - 5 -
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Figure 1. Diagrams of various air lift bioreactors: CT; cylindric

tube bioreactor, BB; balloon type bubble bioreactor. CT, cylindric

tube bioreactor; BB, balloon type bubble bioreactor; CN, cone
type bioreactor; BU, bulb type bubble bioreactor.
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Figure 2. Comparison of initial kLa, ginsenoside accumulation
and dry weight in various air lift bioreactors after 40 days of
cultures. CT, cylindric tube bioreactor; BB, balloon type bubble
bioreactor; CN, cone type bioreactor; BU, bulb type bubble
bioreactor.
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Figure 3. Comparison of initial kLa, ginsenoside accumulation
and dry weight by length of column in bulb type bubble
bioreactor (BU) afier 40 days of cultures.
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