Kor. J. Appl. Microbiol. Biotechnol.
Vol. 25, No. 2, 207-211 (1997)

Bacillus licheniformis NST0OS Z25E{ LA Alkaline Protease
MALS st HiX[ ==&

TR - 2{QIXY - EE|M* - OIFK - AXHY - 2EfZ

1 =
F)sA TleThelne, MuTstRa

Medium Optimization for Production of Thermostable Alkaline Proteases from Bacillus lichen-
iformis NS70. Ja-Hyup Koo, In-Jae Choi, Hee-Sop Nam*, Hyung-Jae Lee, Zae-Ik Shin and
Tae-Kwang Oh'. Research and Development Center, Nong Shim, Kunpo 435-030, Koreaq,
'Korea Research Institute of Bioscience and Bioengineering, Tagjeon 305-600. Korea - Media
optimization for the production of thermostable protease specifically hydrolyzing defatted soybean meal
(DSM) from Bacillus licheniformis NS70 was performed by two methods, one-at-a-time method and
response surface methodology (RSM). The best carbon source and mnitrogen source for the protease pro-
duction were lactose and DSM, respectively. The maximum protease production estimated by RSM
was 606 U/L at 1.11% lactose and 0.43% DSM, the value of which was nearly consistent to the ex-
perimental value of 599 U/L. Yeast extract suppressed the protease production. The medium pH was
slightly increased at the beginning stage of fermentation, and it tended to decrease after 8 hours. The
optimal pH for the protease production was 7.2 in the batch fermentation.
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Fig. 1. The effect of carbon source on the protease pro-

duction of B. licheniformis NS70.
B. licheniformis NS70 was grown at 50C for 24 hours on the
basal media with different carbon sources.
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Fig. 2. The effect of nitrogen source on the protease pro-
duction of B. licheniformis NS70.

B. licheniformis NS7G was grown at 50°C for 24 hours on the
basal media with different nitrogen sources.

Table 1. Central composite design for RSM and protease ac-
tivity as dependent variable.

Experiment Lactose Defatted Protease

No. (%) soybean production
meal (%) (U/L)
1 0.5 0.25 390.8
2 (.5 0.75 296.4
3 1.5 0.25 516.0
4 1.5 0.75 2779
5 0.29 0.5 513.7
6 1.71 0.5 511.0
7 1.0 0.15 403.5
& 1.0 0.85 197.2
9 1.0 0.5 619.0
10 1.0 (.5 624.9
11 1.0 (0.5 576.7
12 1.0 0.5 597.8
13 1.0 0.5 554.5
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Fig. 3. Three-dimensional plot shows the response surface.

The maximum protease production (606.8 U/L) was predicted at
1.11% lactose and 0.43% DSM.
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Fig. 4. The effect of yeast extract on the protease pro-
duction of B. licheniformis NS70.

B. licheniformis NS70 was grown at 50C for 24 hours on the
optimized media with different veast extract concentrations.
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Fig. 5. Protease production of B. licheniformis NS70 in a 2.0
L fermentation.

Temperature was 50T, agitation 300 rpm, and acration 1.0 vvm.
(@, protease; >, pH).
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Fig 6. The effect of pH on the protease production of B.
licheniformis NS70 in the batch fermentation.

(¢, uncontrolled; M, pH 5.2; A, pH 6.2; @, pH 7.2; &, pH 8.2;
O, pH 9.2).
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