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In order to increase citric acid productivity, several attempts were made; isolation and characterization of the mu-

tant strain produced citric acid in a high yield, citric acid fermentation in a medium containing relatively higher

amount of glucose and citric acid production by the use of semicontinuous cell recycle system. By the treatment of

Candida lipolytica S-108 with NTG, a mutant J-24 was selected as the highest producer of citric acid among the strains

formed larger CaCO, lytic zone. It produced 72g/! citric acid in 10% glucose medium. Because mutant §-24 produced

85g/l citric acid and showed 53% yield in 16% glucose medium, several factors were adjusted to increase the yield in

16% glucose medium. 0.8 — 1.0x107 prC ratio, 0.15% urea, 0.25% yeast extract were suitable at citric acid produc-

tion in 16% glucose medium. Under this condition, J-24 strain produced 93g/! citric acid and showed 58% yield.

Semicontinuous cell recycle system was used to prolong the effective production phase, to minimize the product in-

hibition and to shorten the lag phase. The productivity of semicontinuous cell recycle system was 0.79g// h while that

of batch system was 0.53g/Lh
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Table 1. The composition of media used (%
Ingrediont Media  Basal YEPD Citrate**
Glucose 10 5

Na-Citrate 0.7
Peptone 0.5

Yeast extract 0.2 0.2 0.01
(NH,), CO 0.1 0.1 0.2
KH,PO, 0. 05 0.05 0.05
MgSO, - 7H,0 0. 06 0.06

CaCO, 1.0

* . basal media for citric acid production‘®
** ° media for comparision of citric acid assimila-

ting ability
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Table 2. Conditions of gas chromatographic

analysis

15% DEGS/Chromosorb W, 60~80

mesh/3mm X 2 m stainless steel

Column

Column temp : initial 100C, final 190C, 3C /min

Carrier gas(N,) : 60m//min

Chart speed . 5 mm/min
GC model . Shimadzu GC-6 AM
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Table 3. Isolated mutants

Strains Citrate DCW Residual
- ) (g/1) (g/l)* sugar (%)
S-109 56 8. 65 1.03
[- 32 65 8.25 0.94
J- 24 72 8. 17 0. 52
K- 18 68 7.98 0. 50
K-112 67 8. 32 0.73

* dried cell weight
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Fig. 1. Growth responses of parent strain S-109

and mutant strain J-24 to citric acid.
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Fig. 2. Gas chromatograms of methyl esters
of organic acids produced by parent st-
rain S-109 and mutant strain J-24.

1 : fumarate, 2 : malate, 3 : citrate,

4 :isocitrate, I.S ! internal standard
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Fig. 3. Gas chromatograms of methyl esters
of organic acids produced from 10% gl-
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decane by mutant strain J-24.
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Table 4. Effect of glucose, n- hexadecane and soy

oil on citrate production and cell growth

C source Citrate (g/{) Yield(%) DCW (g/I)

Glucose 72 72 8. 14
n-Hexadecane 47 78.3 7.29
Soy oil 40 66.7 9.72

content of C source (glucose: 10%, soy oil . 6%,
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Fig. 4. Effect of Glucose concentration on cit-
rate production, cell growth, glucose

consuimption and yield.
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Fig. 9. Results of semicontinous cell recycle

fermentation with mutant strain J-24

using 16 % glucose.
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