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Abstract

Productivity of alkaline proteinase from Yarrowia lipolytica 504D was investigated. For the production of the enz-
yme, hemoglobin was the best nitogen source, however, casein and skim milk were also good. All carbon sources
inhibihted strongly the producitivity of the enzyme. Yeast extract increased the productivity of the enzyme to 220%,
but almost mineral salts except monovalant ions decreased it. Based on these results, optimal medium was composed
of 1.2% casein, 0.2% glucose, 0.16 % yeast extract, and 0.1% ammonium sulfate. The best condition for the produ-
ction of the enzyme was observed at pH 9 and 20T for 42 hours.
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Table 1. Effect of nitrogen sources on the production of the alkaline proteinase.

Nitrogen Sources Fzrlljzr)lfltm)e Prod(u; t)mty Final pH (zfrlll g/l\f;s)s
None 0.15 3 6.7 1.368
Albumin (05%) 4,01 74 8.6 4,045

(1.0%) 3.19 59 8.4 4,559
Gelatin (0.5%) 0.58 11 8.5 3.434
(1.0%) 0.50 8 8.5 3.754
Hemoglobin (0.5%) 5.52 102 8.3 4.346
(1.0%) 6.63 122 8.6 6.266
Casein (0.5%) 5.11 94 8.5 3.996
(1.0%)® 5.42 100 8.4 4171
Skimmilk (0.5%) 2.72 50 8.5 3.783
(1.0%) 5.14 95 8.5 4.685
Casamino acid (1%) 0.27 5 7.6 2.377
Peptone (0.5%) 0.89 16 8.6 3.414
(1.0%) 0.98 18 8.6 4.569
Tryptone (0.5%) 1.71 32 8.6 4.210
(1.0%) 1.31 24 8.5 4.937
Soytone (0.5%) 0.64 12 8.6 3.133
(1.0%) 1.31 24 8.6 4.666
Urea (1%) 0.88 16 6.7 1.707
Ammonium Sulfate (1%) 0.43 8 6.1 1.668
Yeast extract 1%) 0.16 3 6.9 1.872

) 1% casein is set at 100% as control for the production of the proteinase. Basal medium was composed of 0.2%
glucose and 0.16% yeast extract. The yeasts were cultured for 42 h at 20T and pH 9.
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. Effect of casein on the production of the alkaline

The yeasts were cultured in the medium contai-
ning of 0.2% glucisem 0.1% ammonium sulfate,
0.16% yeast extract, and 0.05% casamino acid

at pH 9.5 and 20T for 42 h.
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Table 2. Effect of carbon sources on the production of

the alkaline proteinase.

Carbon Sources Enzyme Productivity Cell Mass
. Final pH

(1%) (Unit) (%) (mg/ml)
Control 1.97 100 8.1 3.932
Ethanol 0.22 11 5.1 6.621
Glycerol 0.37 19 3.3 6.705
Glucose 0.89 45 4.5 8.188
Fructose 0.10 5 5.2 7.432

Basal medium was composed of 1.2% casein, 0.1%
ammonium sulfate, 0.05% casamino acid, and 0.16%
yeast extract. The yeasts were cultured for 42 hours at
20C and pH 9.5.
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Fig. 2. Effect of yeast extract on the production of the
alkaline proteinase
The yeasts were cultured in the medium contai-
ning of 0.2% casein, 0.2% glucose, 0.1% am-
monium sulfate, and 0.05% casamino acid at
pH 9.5 20T for 42h.
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Table 3. Effect of mineral salts on the production of the

alkaline proteinase.

Mineral Salts Enzyme Productivity _ Cell Mass
. Final pH

(1mM)  (Unit) (%) (mg/ml)
Control 2.04 100 8.1 4.052
Kl 2.62 128 8.1 4,784
NaCl 2.56 125 8.1 4.021
CaCl2 2.25 110 8.1 3.753
FeCl2 2.25 110 8.1 4.433
MgCl2 1.72 84 8.3 3.732
MnCli2 1.52 75 7.8 3.784
ZnCl2 0.17 8 7.6 2.124
FeCl3 0.00 0 8.7 0.742

Basal meduma was composed of 1.2% casein, 0.2%
glucose, 0.1% ammonium sulfate, 0.05% casamino
acid, and 0.16% yeast extract. The yeasts were cultured
for 42 hours at 20T at pH 9.5.
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Fig. 3. Effect of initial pH on the production of the al-
kaline proteinase
The yeasts were cultured in the medium contai-
ning of 1.2% casein, 0.2% glucose, 0.1% am-
monium sulfate, 0.16% yeast extract, and 0.05
% casamino acid at 20C for 42 h.

HHUAIZIO T MMY

HAHWA 208 504 jar fementoro] B FHjdd 20
nE FE3} 20CHA At 2 A, ALYNA
2 42 AR MR & Ao Yehl Y B0H 4 F
190] 36 AI7H] Ao ANHE HYoke Busks &
Atg o, Mitsugi 5'20] C. Lipolytica AJ45419) pro-
tease”} 25 A7}, Murao §¥ | Rhodotorula glutinis K-24
9] acid protease’t 72 At Hi1o] S HATkE
Byge %ol gg ez Yehdt(Fig 5). wjgrTte]
Aol upel wjFAFe a4 ANAHL 4P TaEHE
AAE RYEd, B 5902 C lipolyticaZ FAT wl%
A v AZF2] protease o] F43] LAt 3y
B A7E 29 AR 238 By

10 1 1 %0
A @]
= 8 40(1
= =
) <
=z I e Y
p QG 308
e | -
c & 4 3
3 L 4 20o
- S~
e 3
o 2 4110~

Qo -+ L 0

10 20 30 40

Temperature ( °C)

Fig. 4. Effect of temperature on the production of the
alkaline proteinase
The yeasts were cultured in the medium contai-
ning of 1.2% casein, 0.2% glucose, 0.1% am-
monium sulfate, 0.16% yeast extract, and 0.05
% casamino acid at pH 9.5 for 42 h.
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Fig. 5. Time course on the production of the alkaline
proteinase by Y. lipolytica 504D
Optimal medium for the production of the alka-
line proteinase was composed of 1.2% casein, O.
2% glucose, 0.1% ammonium sulfate, 0.16%
yeast extract, 0.1% casamino acid at pH 9.5.
Cultivation was carried out in 3¢ of the medium

in a 5¢ Jar fermentor at 20T,
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