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Abstract — It was proved that the cell growth followed a photo-inhibition model in light-limited
turbidostat cultivation, having 1.06 (1/h) of maximum specific growth rate and 0.00094 (kcal/cm?/h)
and 0.063 (kcal/cm?/h) as half saturation and light inhibition constants, repectively. B-carotene pro-
duction showed a growth related process. And the activation energy of Dunaliella salina was rou-
ghly estimated as 12.36 (kcal/mole) in employing Arrhenius relationship. It should also point out
that relatively much production of B-carotene was observed at high light intensity with yieding
1.04 (mg-carotene/g-dry cell/day) of specific product production rate while the cell growth was
decreased. The optimal conditions of producing B-carotene in turbidostat cultivation were as fol-
lows: 7.5X107% (kcal/cm?/h) of light intensity, 2 (mM) and 50 (mM) of nitrate and sodium bicarbho-
nate concentrations and 100 (m//h) of CO; flow rate.
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Fig. 1. Schematic diagram of turbidostat cultivation for
the growth of D. salina.
A: Medium reservior
B: CO, gas tank

C: Light source

D: Photo bioreactor

E: Product reservior
F: Peristaltic pump
G: Gas flow meter
H: Vent gas outlet
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Fig. 2. (a) The electron micrograph of D. salina.
The square block is the position of a-carotene granules
(X 10,500 enlargement).

(b) The focus of B-carotene granules in the box in Fig.
3 (X30,000 enlargemnt).

Large granules under the laminelle are B-carotene.
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Fig. 3. Kinetics of cell growth and B-carotene produc-
tion according to cultivation time in turbidostat cultiva-
tion at 0.61 (1/day) of dilution rate, 0.00075 (kcal/cm’
/h) of light intensity and 100 (mi/h) of CO, flow rate.
—®— Cell density —a— Product conc. —0O0— pH

—2.3
’g, —2.71
3
3
=
5 —31
-35 . - .
3 32 34 3.6 38

/T, 10E-3 (°K)

Fig. 4. The Arrhenius plot of cell growth vs. culture
temparature in turbidostat cultivation maintaining 0.48
(g-dry wt./l) of cell density.
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Fig. 5. The relationship between cell growth and B-ca-
rotene production according to different CO, flow rates
at 0.61 (1/day) of dilution rate and 7.5X 10> (kcal/cm®
/h) of light intensity maintaning 0.5 (g/l) of dry cell
density.
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Fig. 6. The cell growth and B-carotene production at
several N/C ratios in turbidostat cultivation of D. sa-
lina.
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Fig. 7. The effect of light intensity on the growth of
D. salina in turbidostat cultivation maintaining 0.5 (g/I)
of cell concentration.

=
[\]

Specific production rate (mg/g-cell/day)

081

0.6 _‘AI——/"‘/

o
o

0.41

I
-

0.21

0 . . . 0
0 0.01 0.02 0.03 0.04
Light intensity, I, (kcal/cm?/h)

Biomass productivity (g-dry wt./l/day)

Fig. 8. The biomass productivity and specific $-carotene
production rate according to different light intensities
in turbidostat cultivation.
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Fig. 9. The correlation between biomass energetic yield
and product bioenergetic yield according to light inten-
sity in light-limited turbidostat cultivation of D. salina.
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