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Production of Protease from Thermophilic Actinomyces
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Abstract
Microbial proteases have certain unique characteristics, and are now widely used in food, leather,
detergent, and pharmaceutical industries. Thermophilic Actinomyces producing the protease was isolated
from soil in Wonju city. This strain was able to grow and produce protease at the culture temperature
of 50°C. The maximum protease production was obtained when 0.5% soluble starch and 0.4% yeast
extract were used as carbon and nitrogen source, respectively. The other culture condition for the maximal
productivity of the protease was 0.1% K:HPOy, and 0.05% CaClz at initial pH 8.0 for 48 hours.
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Table 1. Effect of carbon source on the pro-
tease production

Carbon Sources Dry weight Relative
(DCW mg/10ml) activity (%)

Glycerin 3 5
D-Xylose 4 9
L-Arabinose 3 9
D-Galacturonic acid 13 27
D-Glucose 18 64
D-Galactose 12 81
D-Mannose 3 9
Lactose 19 75
Maltose 12 8
Saccharose 15 5
Salicin 5 5
Xylan 5
Inulin 7 8
Dextrin 5
Corn starch 18 74
Soluble starch (0.5%) 19 100

(1.0%) 21 89

(2.0%) 22 80
Chitin 6 7
CMC-Na 19 81
a - Cellulose 21 92

The concentration of carbon sources added was 1%. Cell
growth was expressed by DCW(mg/10ml). Activity added
0.5% soluble starch was set at 100,
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Table 2. Effect of nitrogen sources on the pro-
tease production

. Cell growth Relative
Nitrogen sorces vy re/10ml)  activity (%)
NaNO; 5 5
NaNQO; 13 38
NH4Cl 11 22
(NHg) 2S04 8 3
(NH)HPO4 12 75
Urea 13 12
Yeast extract (0.3%) 18 81
(0.4%) 23 100
(0.5%) 22 91
Beef 22 89
Peptone 21 98

Each nitrogen source(0.5%) was added to basal medium
containing 0.5% soluble starch, Cell growth was expressed by

DCW(mg/10ml) and maximum activity was set as a value of
100,

Table 3. Effect of metal salts on the protease
production

Cell growth Relative

Metal salt (DCWrmg/10ml) activity(%)
AgNOs 3 5
CaCl, (0.05 %) 22 100

(01 %) 17 91
CoClz - 6H0 12 54
CuS0y - 5H:O 8 27
FeS0O, - 7H,O 18 69
Hg(NGs): - 2H0 13 31
MnCl; - 4H,0 12 23
ZnCl, 10 21
ZnS0O4 « THO 8 23
AlCl3 - 6H:0 11 12
FeCls + 6H0 23 62
MgSOy - TH:0 19 85

Each metal salts(0.05%) was added to basal medium
containing 0.5% soluble starch, 0.4% yeast extract. Cell growth
was expressed by DCW(mg/10ml) and maximum activity was
set as a value of 100,
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Fig. 1. Effect of initial pH on the protease
production. pH of culture medium was adjusted
with 0.1IN HCl and NaOH. The cultivation was
carried out at 50°C for 48hrs. The composition of
the medium was 0.5% soluble starch, 04%
yeast extract, 0.1% K;HPO,, 0.05% CaCl,. Cell
growth was expressed by DCW{(mg/10ml).
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Fig. 2. Effect of temperature on the protease
production. The cultivation was carried out for
2 days. The composition of the medium was
0.5% soluble starch, 0.4% vyeast extract, 0.1%
K;HPO,4, 0.05% CaCly, at initial pH 8.0.
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Fig. 3. Effect of culture time on the protease
production. The composition of the culture
medium was 05% soluble starch, 0.4% vyeast
extract, 0.1% K;HPO,, 0.05% CaCl;, at initial
pH 8.0. The cell were cultivated at 50°C and cell
growth was expressed by DCW (mg/10ml).
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