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Optimization of D-f-hydroxybutyric Acid Fermentation Using a Mutant of Candida Rugosa IFO0750. Kyong,
Su-Hyun and Chul See Shin*. Department of Biotechnology, College of Engineering, Yonsei University, Seoul
120-749, Korea — A UV-mutant of Candida rugosa IFO0750 was made and used to convert butyric acid to D-p-
hydroxybutyric acid(D-B-HBA). Major regulating factors for D-B-HBA fermentation were investigated via chemo-
stat analyses. The maximum specific productivity was achieved at a specific growth rate of 0.06 h™' where the glu-
cose and butyric acid concentrations in the fermentor were 10 g/l and 8.7 g/l., respectively. A fed-batch
fermentation was performed with maintenance of the optimum glucose and butyric acid concentrations. The D-f-
HBA concentration after 120 h of cultivation reached 12.4 g/, which was 4.7 times greater than the concentration

obtained by batch fermentation.
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Table 1. Production of p-B-HBA by the mutants of Candida
rugosa IFO0750

Strain Residual butyric acid (g/L) B-HBA (g/L)
Control 0.00 0.00
CM42 15.72 3.33
CM606 14.57 3.21
CMe1l 15.48 2.68

*Cultivations were carried out in a 500 mL baffled flask containing
50mL of fermentation medium on a rotary shaker at 30°C and
200 rpm for 24 h.

B-HBA: B-hydroxybutyric acid
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Table 2. p-3-HBA production by Candida rugosa CM42 at various injtial butyric acid concentrations

Concentration (g/L)

Butyric acid cone. (initial %, v/v Dry cell weight (/L
7 ( 5 v Glucose Butyric acid D-B-HBA ght (¢/L)

1 245 8.51 1.23 25.36

2 3.58 16.38 247 2042

3 3.87 28.08 1.14 17.70

4 13.46 35.35 1.00 8.87

*Cultivations were carried out in a 500 mL baffled flask containing 50 mL of fermentation medium on a rotary shaker for 24 h at 30°C.

* Initial glucose concentration was 40 g/L.
D-B-HBA : D-f-hydroxybutyric acid.
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Table 3. p-f-HBA production by Candida rugosa CM42 at various initial glucose concentrations

Congeentration (g/L)

Glucose cone. (initial %, v/v)

Dry cell weight (g/L)

Glucose Butyric acid p-f-HBA
2 0.00 7.99 0.00 17.02
3 0.00 8.01 1.70 24.39
4 3.76 15.81 2.66 25.32
5 7.21 15.63 1.83 25.44
6 13.72 16.16 2.09 25.03
7 25.35 16.90 .51 21.15

* Cultivations were carried out in a 500 mL baffled flask containing 50 mL of fermentation medium on a rotary shaker for 24 h at 30°C.

* Initial butyric acid concentration was 20 g/L.
D-B-HBA : p-B-hydroxybutyric acid.

Glucose, BA, D-B-HBA
Cell mass {g/L)

80

Culture time (h)

Fig. 1. Production of D-f-HBA by batch fermentation of Can-
dida rugosa CM42 in a 3 L jar fermenter.

®: Cell mass; A : D-B-HBA(D-B-hydroxybutyric acid); [J: glu-
cose; A BA(butyric acid)
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Fig. 2. Fed-batch fermentation of D-B-hydroxybutyric acid by
Candida rugosa CM42 in a 3 L jar fermenter.

®: cell mass; A D-J-HBA(D-B-hydroxybutyric acid); (1 glucose;
A% BA(butyrie acid).
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Table 4. Steady state data of D-B-HBA fermentation by Candida rugosa CM42 at various dilution rates

Dilution rate (')  Cell mass (g/L) BA (g/L) D-B-HBA (g/L) Productivity (g/L-h)  qp(g/g'h) BA uptake rate (g/g-h)
0.02 20.78 1.4] 1.26 0.025 0.0012 0.017
0.04 36.58 2.03 1.74 0.070 0.0019 0.019
0.06 25.68 4.81 4.98 0.300 0.0117 0.035
0.08 15.48 11.66 2.18 0.174 0.0112 0.069
0.10 8.66 15.49 0.87 0.087 0.0100 0.098

BA : butyric acid.
D-B-HBA: D-B-hydroxybutyric acid.
qp : specific productivity
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Table 5. Steady state data of p-B-HBA fermentation by Candida rugosa CMA42 at various feeding glucose concentrations

Specific glucose Specific BA

Feeding glucose  Cellmass  Glucose BA D-B-HBA Productivity qp uptake rate uptake rate
(e/L) (¢/L) (&/L) (gL) (/L) (glh)  (ggh) (g/e-h) (a/ah)
20 21.84 0.00 2.12 0.00 0.000 0.000 0.055 0.049
30 22.04 0.00 3.75 0.00 0.000 0.000 0.082 0.044
40 20.44 0.00 4.50 4.79 0.287 0.014 0.117 0.045
50 16.32 10.01 8.70 5.40 0.324 0.020 0.147 0.041
60 14.60 15.08 14.57 1.04 0.062 0.004 0.184 0.022
BA : butyric acid.
D-f-HBA: p-f-hydroxybutyric acid.
gp specific productivity
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