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Medium Composition of Aspergillus oryzae P¥ for the Production of Proteolytic Enzyme. Kim, Doo-
Sang!, Hyeung-Rak Kim!, Taek-Jeong Nam, and Jae-Hyeung Pyeun*. Faculty of Food Science and Bio-
technology, Pukyong National University, Pusan 608-737, Korea, "Department of Food and Nutrition, Yosu
National University, Yosu, Chunnam 550-749, Korea — The most favorable nitrogen source for the production of
protease by Aspergillus oryzae PF was 2% soybean flour among sodium nitrate, ammonium sulfate, defatted soy-
bean, skim milk, casein, peptone, and yeast extract. The production of protease from A. oryzae PF was higher at the
concentration of 2% lactose than at variable concentration of glucose, sucrose, sotuble starch, corn starch, potato
statch, wheat starch, rice starch, cellulose, and gom arabic. Protease production was affected by the concentration of
KH;POs4, Triton X-100, CaCOs, and MgSQ,, and it was the highest at the concentration of 3% KH,POy, 0.01% Tri-

ton X-100, 0.3% CaCQs, and 0.06% MgSO,.
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Table 1. Effect of varjous nitrogen sources on the production of proteolytic enzyme from A. oryzae PF

(unit: U/ml)
Concentration (%)

Nilrogen source

0.1 02 05 1.0 20 5.0
Sodium nitrate 0.016 0.010 0.018 0.018 0.001 0.01
Ammonium sulfate 0.012 0.019 0.009 0.005 0.030 0.02
Soybean flour 0.120 0.288 0.362 0.418 0.449 0.432
Defatted soybean 0.201 0318 0.388 0.400 0.280 0.280
Skim milk 0.265 0.312 0.335 0.361 0.302 0.295
Casein 0.132 0.200 0.128 0.168 0.145 0.126
Peptone 0.105 0.110 0.122 0.072 0.034 0.028
Yeast extract 0.079 0.103 0.093 0.078 0.060 0.056

Production of proteolytic enzyme represents caseinolytic activity of culture supernatant.
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Table 2. Effect of various carbon sources on the production of proteolytic enzyme by A. oryzae PF

Concentration(%)

Carbon source

0.1 02 05 ! 2 3 4

Glucose Activity (U/ml) 9.60 9.75 15.00 19.75 15.10 1500  15.10
Dry cell weight (g/]) 2.07 2.40 3.40 3.03 10.03 3.40 3.46

Sucrose Activity (Ufml) 9.90 12.40 12.30 13.50 15.10 1990  18.80
Dry cell weight (g/) 1.03 223 3.07 4.60 6.43 3.17 3.17

Lactose Activity (U/mi) 18.75 19.00 13.75 16.50 19.90 1376 1275
Dry cell weight (g/1) 1.77 237 2.70 2.40 4.00 2.60 2.60

Soluble starch Activity (U/ml) 13.10 18.50 14.00 13.10 18.35 4.03 440
Dry cell weight (g/1) 1.97 227 237 6.07 4.57 2.37 2.17

Corn starch Activity (U/ml) 14.00 12.40 15.40 19.40 18.10 1640 1543
Dry cell weight (/1) 1.70 230 3.43 6.27 9.43 4.43 3.53

Potato starch Activity (U/ml) 13.50 14.90 13.10 16.25 11.00 3.16 3.13
Dry cell weight (g/l) 197 3.30 2.93 4.17 8.33 2.94 2.53

Wheat starch Activity (U/ml) 10.90 19.00 9.60 12.50 15.60 9.64 9.50
Dry cell weight (g/]) 2.70 527 3.20 8.73 413 3.24 3.20

Rice starch Activity (U/ml) 3.90 435 2.60 495 1.45 2.65 2.20
Dry cell weight (g/]) 2.00 1.93 1.67 437 457 1.64 1.97

Cellulose Activity (U/ml) 8.65 8.10 16.75 11.50 11.15 1676 15.75
Dry cell weight (g/) 1.93 2.53 537 8.87 6.03 547 437

Gum arabic Activity (U/ml) 13.10 12.70 11.10 12.00 12.60 1210 1113
Dry cell weight (/) 2.07 2.00 3.20 1.60 173 3.22 3.12
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Fig. 1. Effect of KH,PO4 concentration on the production of
proteolytic enzyme from A. oryzae PF.

Fermentations were carried out in Czapek Dox medium replaced
with 2% soybean flour and 2% lactose as nitrogen and carbon sou-
rce, respectively, at 30°C for 4 days.
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Fig. 2. Effect of CaCO; concentration on the production of pro-
teolytic enzyme from A. oryzae PF.

Fermentations were done in Czapek Dox medium replaced with
2% soybean flour, 2% lactose, and 3% KH,PO, as nitrogen, car-
bons and phosphate source, respectively, at 30°C for 4 days.
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Fig. 3. Effect of Triton X-100 concentration on the production
of proteolytic enzyme trom A. oryzae PF.
Fermentations were performed at 30°C for 4 days in Czapek Dox
medium replaced with 2% soybean flour, 2% lactose, 3% KH,PO,
and CaCQOs.
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Fig. 4. Effect of MgSO, concentration on the production of pro-
teolytic enzyme from A. oryzae PF.

Fermentations were carried out at 30°C for 4 days in Czapek Dox
medium replaced with 2% soybean flour, 2% lactose, 3% KHoPOy,
and CaCOs, and 0.01% Triton X-100.

of wioF & wix|e] il Be)EA A 7 TS
ZA3le] veld A2E Fig 39 40 Yehligidt

#3814 SF(SDS, Triton X-100, Tween #20, Tween
#60 = Tween #80y} whiiz FFE2 YAl vlXe
A3g AulAEg 53] 793 A Triton X-1002] 74
71 71 EopAelodwt. whebA Triton X-100& FEHE
Arlsled wieF F wiAF] whild BEL FAF) FA)
Fee- 2AT A3, 2 =0 0.01%Y d A =t
o] FEellMe FagAe] Zashe Aus by

Table 3. Comparison of activity, cell mass, and medium composi-
tion among Czapek Dox, protease producing and modified me-
dinm

Czapek Dox  Protease Modified
medium producing  medium
medium*
Activity (U/ml) 0.01 19.0 163.0 = 4.85
Cell mass (mg/ml) 4.0 13.5 4.1
Medium composition (%)
NaNO; 0.3 - -
K;HPO, 0.1 0.1 3
MgSO, 0.05 0.05 0.06
Kl 0.05 - 0.05
FeS0, - TH,0O 0.001 - 0.001
Sucrose 3 - -
Soybean flour - 1 2
Lactose - 2 2
CaCO; - - 0.3
Triton X-100 - - 0.01

*Medium used in previous paper [9].
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