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Enhancement of L-DOPA Production by Controlling the Gaseous
Composition in Bioreactor fcr Plant Cell Culture
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Abstract

Gaseous composition of a reactor for plant
cell culture is an essential factor for cell growth
and secondary metabolite production. Forced
aeration for enhancing oxygen transfer causes the
expel of important gaseous metabolites (CO; and
C:H,). This results in worse plant cell physiology.
[n order to maintain a constant gaseous
composition in shake flask, an acrylic pot which
accomodates a shake flask was devised. This will

facilitate the constant gaseous composition in the
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flask. The gas stream of constant gaseous
composition was flushed through the pot and
diffused through the closure of flask, thus
mairtaining the constant gaseous partial pressure
in th: flask. This kind of configuration favored the
investigation on the effect of gaseous composition
on tie growth of S. hassjoo cells and L-DOPA
production. For controlling the Pg, and Peg, in a
bioreactor system, a gaseous composition
contoller consisted a gas analyzer connecting to a
gasedjus composition controller. The controller
controlled the gaeous Po, in a circulating gas
stream. With this circulating gas system, Py, and
Pco: can be maintained at a constant level. The
interactions among the gases and their effects on
the cell growth and L-DOPA production were
investigated.
Key words: plant cell culture, control of gaseous
composition, cell growth, secondary

metabolite production
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F g.2(a). Time course of 0xygen concentration and dissolved

OXygen concenwation in  suspension culture of
S.hassjoo in 250ml Erlenmeyer flask with 35ml
medium ( Inoculum : Sg FW , 8 day old cells.
cultivation condition :28°C 140rpm , 1500 lux . )

; 15
I g |
< @ ar
5 7 + 30% oxygen in the chamber
A 40% oxygen in the chamter
0 | ¥ [ T l T T T ‘]
0 2 4 8 ]
35 Cultivation ima (DAY)
10 @ ar
+ 30% oxygen in the chamber
25 A 40% oxygen in the chaimber

Fig

Cullivation time (DAY)

2(b) Time course of growth in suspension culture of
S hassjoo cells in Erlenmeyer  flask  (cultivation
conditions : same as Fig.2(a).)
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and L-DOPA content (A : 0.3 ppm C,H,; B : 2% CQ, ;
silicone form ,

C: 5% CO, ; D: Air ) Closure :
cultivation condition : same as Fig.2(a).

P‘rmt out chart of gaseous compositions at exit of
bioreactor (1L working volume ) controlled at 30%

oxygen.
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