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Abstract

Protease production and its characteristics were investigated for Rhizopus stolonifer, Rhizopus oryzae and Absidia
corymbifera which were isolated from Korean traditional meju. The optimum culture conditions of the strains
for the production of protease in basic medium [wheat bran : 1% glucose solution=1 : 1 (w/v)] were 30°C and 4 days.
The optimum pH and temperature for the enzyme activity of crude enzymes produced by Rhizopus sto-lonifer,
Rhizopus oryzae and Absidia corymbifera were pH 6.0 and 50°C, respectively. The enzymes were relatively stable
at pH 4.0~7.0, at temperature below 40°C, and at NaCl concentration lower than 16%. The Ky value for Hammastein
casein was 3.3%X10™,0.75x 10 * and 1.3X10™ M, and Viuux value was 17.2 1g/min, 9.4 ig/min and 7.8 ig/min, respectively.
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Fig. 1. Effects of incubation time, temperature and initial pH
on the production of protease from Rhizopus stolonifer (RS),
Rhizopus oryzae (RO) and Absidia corymbifera (AC).
Enzymatic activities at different time intervals were measured
at pH 6.0 and 30°C. Enzymatic activities at different temperatures
were measured at pH 6.0 for 4 days incubation. Enzymatic ac-
tivities at different pH were measured at 30°C for 4 days incu-
bation.
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Fig. 2. Effect of temperature on activity (A) and stability (B)
of protease from Rhizopus stolonifer (RS), Rhizopus oryzae
(RO) and Absidia corymbifera (AC).

(A) Proteolytic activity was measured after reacting mixture
of Hammastein casein and enzymes for 30 min at several tem-
peratures. (B) Proteolytic activity was measured after follow-
ing treatments with enzymes during 1 hr at several tempera-
tures, mixing with substrate and reacting for 30 min at 37°C.
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Fig. 3. Effect of pH on activity (A) and stability (B) of pro-
tease from Rhizopus stolonifer (RS), Rhizopus oryzae (RO)
and Absidia corymbifera (AC).

(A) Proteolytic activity was measured after reacting mixture of
Hammastein casein and enzymes for 30 min at several pH. (B)
Proteolytic activity was measured after following treatments
with enzymes during 1 hr at several pH, mixing with substrate
and reacting for 30 min at 37°C.
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Fig. 4. Hydrolysis of Hammastein casein (A), isolated soybean
protein (B) and bovine serum albumin (C) by protease from
Rhizopus stolonifer (RS), Rhizopus oryzae (RO) and Ab-
sidia corymbifera (AC).

Hydrolysis was investigated by measurement of proteolytic
activities after reacting mixture of each substrate (0.6%6) and
each enzyme for 30 min at 37°C.
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Fig. 5. Effect of NaCl concentration on protease activities
from Rhizopus stolonifer (RS), Rhizopus oryzae (RO) and
Absidia corymbifera (AC).

Enzyme activity was measured after regulating NaCl concen—
tration of enzyme solution by 1~16%, treatment during 1 hr at
30°C, mixing with substrate and reacting during 30 min at 37°C.

Table 1. Effects of metal ions on protease activity
Relative activity (%6)

Ton Metal

RS RO AC

None 100.0 100.0 100.0

Ba’t BaClz - 2H:0 835 1180 74.8
ca’t CaCls 855 96.8 1139
Cu®*  CuSO4-5H0 116.8 116.3 90.8
Fe’? FeCls + 6H20 84.0 93.7 116.3
Mg®"  MgSO, - TH:0 93.8 38.8 104.7
Mn®®  MnSOy 111.3 93.2 85.2
Pb* Pb(CH5COO0):2 99.4 84.9 99.8
Zn’t ZnS0; - TH0 106.1 103.2 974

The reaction mixture, consisted of 0.5 mL enzyme solution and
0.5 mL metal ion solution (2 mM), was incubated at 30°C for
60 min and the residual activities were assayed.

RS: Rhizopus stolonifer, RO: Rhizopus oryzae, AC: Absidia cory-
mbifera.
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Fig. 6. Lineweaver-burk plot for hydrolysis of H. casein by protease from Rhizopus stolonifer (RS), Rhizopus oryzae (RO)

and Absidia corymbifera (AC).
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