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Optimal Conditions for the Production of Intracellular Cytosine Deaminase from Chromobacterium vio-
laceurn YK 391. Kim, Jung, Hyun Soo Kim;, and Tae Shick Yu'*, Department of Dental Hygiene, Suwon
Women's College, Suwon 4471-748, Korea, ' Department of Microbiology, Keimyung University, Taegu 704-701,
Korea — Cytosine deaminase (cytosine aminohydrolase, EC 3.5.4.1) stoichiometrically catalyzes the hydrolytic de-
amination of cytosine and 5-fluorocytosine to uracil and S-fluorouracil, respectively. Optimal medium compositions
for production of cytosine deaminase from Chromobacterium violaceum YK 391 were 0.75% soluble starch, 1.5%

peptone, 0.1% meat extract, 0.1% yeast extract, 0.01% NaCl, 0.01% MgCl, -

7H;0 and 0.05% K,HPO,. The opti-

mal pH of medium and incubation temperature were 7.0 and 30°C, respectively. C. violaceum reached stationary
phase after 30 hr, and produced a maximum cytosine deaminase (120 units/ml) after 72 h in batch culture.
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Table 1. Effects of carbon sources on the production of the
CODase from C. violaceum.

Carbone sources Growth CODase activity
(1%) (600 nm) (units/ml)
None 1.63 84
Glucose 1.84 36
Fructose 1.97 76
Mannose 2.10 108
Lactose 1.74 52
Maltose 1.71 40
Sucrose 1.61 120
Raffinose 1.56 92
Dextrine 1.84 30
Soluble starch 1.61 120
Glycerol 1.67 104
Ethanol 1.64 76

Various carbon sources were added at the final concentration of
1.0% to basal medium that consisted of peptone 0.1%, yeast extract
0.1%, meat extract 0.1%, NaCl 0.01%, K;HPO4 0.05%, and pH
adjusted to 7.0. C. violaceum was at 30°C with shaking (150 rpm)
for 4 days.
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Table 2. Effects of soluble starch on the production of the
CODase from C. violaceum.

Concentration Growth CODase activity
(%) (600 nm) (units/ml)
None 1.62 84.0
0.50 1.83 99.4
0.75 1.72 130.0
1.00 1.80 126.0
1.25 1.82 114.0
1.50 1.78 120.0
1.75 1.71 118.0
2.00 1.90 90.0
2.50 1.71 72.0
3.00 1.83 88.0

The C. violaceum was incubated with different concentration of
soluble starch to basal medium that consisted of peptone 0.1%, meat
extract 0.1%, NaCl 0.01%, K;HPO, 0.05%, adjusted to pH 7.0. The
cultivations were carried out at 30°C for 4 days with shaking (150

rpm).
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Table 3. Effects of nitrogen sources on the production of the
CODase from C. violaceum.

Nitrogen sources Growth CODase activity
(1%) (600 nm) (units/ml)

None 1.90 120
Asparagine 2.13 130
Peptone 2.12 138
Tryptone 2.07 124
Casein 2.33 98
Yeast extract 2.08 130
Soybean meal 2.00 90
NH,4C1 1.78 124
(NH4),S0, 1.69 124
NH4NO; 1.19 98
KNO; 1.28 92
peptone 1% + yeast extract

0.1% + meat extract 0.1% 2.14 142

Various nitrogen sources were added at the final concentration of
1.0% to the basal medium that consisted of soluble starch 0.75%,
NaCl 0.01%, KoHPO,4 0.05% and pH adjusted to 7.0. The cultiva-
tions were carried out at 30°C for 4 days with shaking (150 rpm).
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Table 4. Effects of various concentration of peptone on the pro-
duction of the CODase.

Concentration Growth CODase activity
(%) (600 nm) (units/ml)
None 1.83 120.0
0.50 1.90 135.0
0.75 1.99 138.0
1.00 2.12 142.0
1.25 2.14 148.0
1.50 2.08 150.0
1.75 2.04 138.0
2.00 1.90 142.0
2.50 2.08 142.0
3.00 2.15 145.0

The C. violaceum was incubated with different concentration of
peptone to basal medium that consisted of soluble starch 0.75%,
yeast extract 0.1%, meat extract 0.1%, NaCl 0.01%, K,HPO4 0.05%
and pH adjusted to 7.0. The cultivations were carried out at 30°C for
4 days with shaking (150 rpm).
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Fig. 1. Effect of initial pH on the enzyme production. The cul-
tural medium contained soluble starch 0.75%, peptone 1.5%, meat
extract 0.1%, yeast extract 0.1%, NaCl 0.01%, MgCl - THO
0.01%, K;HPO, 0.05% and pH was adjusted with 1 N NaOH or
HCL. The cultivations were carried out at 30°C for 4 days with shak-
ing (150 rpm). Symbols: O , growth; @ , CODase activity.
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Fig. 2. Effect of cultural temperature on the enzyme production.
The cultural medium contained the same composition of Figure 1.
The cultivations were in accordance with those of Figure 1, except
cultural temperature described in Figure 1. Symbols:O, growth; @,
CODase activity.
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Fig. 3. Growth and the CODase production patterns of Chromo-
hacterium violaceum YK 391. The cultivations were carried out as
Jescribed in Figure 1. Symbols: O, growth; @ , CODase activity.
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