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Production and Purification of Alkaline Protease from Bacillus sp. CW-1121

Woo-Je Lee, Gyve-Mek Sor * and Cheong Choi!

Dept. of Food Science and Technology, Yeungnam University, Gvongsan 712-749, Korea

Dept. of Food and Nutrition, Changwon Junior College, Changwan 641-771, Kovea

Alkaline proiease producing baclteris were isciated from soil and identified as Bucillus sp. CW-
112%. It was found that the production of alkalize protease reached to maximum in § day of
fermentation at 48° C. The enzyme was purified by ammontum sulfale precipitation, gel filivation
on Sephadex G-150 and DEAR-cellulose ion-sxchange chromatography. The homogeneity of the
purified enwyme was verified by polyacrylamide gel electrophoresis. The enzyme was purified B,
72 fold and yield of the enzyme purification was 18.71%. When the purified enzyme was applie
te sedinm dodecy] sulfate polyacrylamide gel cloctrophoresis, the moleeuniar weight was esti-
mated to be 55,000,
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st
Tahle i. The composition of medium for stock cul-
ture

KHzPO: 4000 mg
(NH4)2804 1000 mg
CaClz - 2H:0 86.7 mg
{NH)sMO702. H20 .13 mg
FeS0s . TH20 1.98 mg
MgS0s 100 mg
Glucose 5000 mg
Agar 15600 mg
Distilled water 1000 ml

Table 2. The composition of irypton yeast extract

medivm (96}
Trypton 0.1
Yeast extract 0.25
KzHPO 01
KHzPO4 e g1
2y

_',@T._:\‘:“‘L% Slgked TYEP medium°ﬂ FAE S

MEH AR D LTAN S000xgE 3087 A4
e #AE ML % 4A4AE mo} wom
ERANCR AHEHGTL

HA Ao Lowry 578 WHie] 9dla|
A, 29E 2 bovine serum albuming

Mg BETe] 28t Ftatsich

ZABY BH

717 892 A&AE Hammarsten-milk caseing 0.
6% EEE FH5d Laldd pH 10,0882 A3

& HiWE FlAEdog AMESIETH  Kinetic
parameter &3 AP E 714! caseingl BEE

LOx10%~5.0x 10 'M7tA WEAZ T}, Alkaline
protease®! A3 &2 Anson-FRRE dgeed st
o HAsET. & HE49 0 6miel 0.2M boric acid-
borax buffer(pH 10.0) 1mlS 7}8FE (.6% caseing-
9 2.5mi& 715 ohE 30CelA 0% wrS AR
g2 & 0 44Me] trichloroacetic acid (TCA} 2. 5mlE
7 REeS FHAF:, oHEle A& o Iml
o 10ml¥ 0,55M Na:CO: #9492 7182 lmle
Folin-ciocaltew Al¢f& 7ialed 300elM 30870 2
AlZl o 660nmeH EREE SAHEYen, &b
B4 ZAY 1mi7b 187 1uge tyrosined A
gte Ag lunitZ FHAD olnf BEFozE
tyrosines AlESte] XEIZME DAt

ZHALN FAR L EE 70% Z&EA slste &
Aowag oa HAANN FH EHEste 0.2M borie
acid-borax buifer®2 F43 g ZFY buffer2
DEAE-celluloseol 213} ion exchange chromatography
E 93 F AT E Yol 24 Sephadex
G150 colemn 58 ARREF gel filtration dted A A
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0. 0IM phosphate buffer (pH 7.0) 2 £a8]&a] 370
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albumin (MW : 66, O()O) .

AA alkaline protease?] ER}ek
8] e

gl &
hovine serum

trypsinogen (MW © 24, 000),

8 -lactoglobulin (MW ¢ 18,4003, lysozyme (MW : 14
000) & Ap&-shdch
Za o o

Alkaline protease

olpob AExge] o 207)ielA AR E
2yg B 1200F 5
MY 498 75-0}04 alkaline protease AAHEH o]
78 Bacillus sp, CW-1121 3% P8 534
(Table 3)

Table 3. Micrcbiological properties of the isclated
strain CW-1121

Form Rod
Size (0.8um x2.5um
Motility +
Spare +
Spore shape Elipsoidal
Spore position Central
Gram staining +
Heduction of nitrate to nitrite Reduction
Wethyl red test -
WVoges-Proskauer test +
Angerobic production of gas -
from nitrate
Formation of
Indole None
Hydrogen sulfide None
Urease test -
Oxidase test +
Catalase test -
Starch hydrolyzed +
Hydrolysis of casein +
Acid from glucose n
pH for growth 911
Temperature for growth 407
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Fig. 1. Production of alkaline protease from the
culture time.

Table 4. Effect of carbon source on the activity of

alkaline protease

Carbon source Relative activity(%e)

Fructose 140.00
Ghacose 81.98
Lactose 79.88
Glycerol 7069
Arabinose 69.91
Sorhitol 63,28
Mannitol 64.40
Mannose 69.40
Starch 58.02
Galactose 48.79
Citrate 15.09
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Fig. 2. DEAE-cellulose column chromatography of alkaline protease.
{®—=@ : protein, 0 - - -C : activity)
Streptomyces sp. YSA-1300] <35k alkaline prorease  $.99 SHEY T Told 2&E9ch DEAE-cellu-
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DEAE-cellulose colurnn chromatography

5" FAYE DEAE-celulose column (3% 50cm)
o £4§ o8 < 15802 0.2M boric acid-borax
buffer (pH 10.0) 2 H1 &4 9iad-S A7 sn gz
£ 0~1.0M NaCi® linear gradient® £&A1FA
(Fig. 2). ol f52 2.0m/mingd 3 Tmi¥ P& s}

lose column chromatography¥ A3k <F (.6M Nall
FEolA Fdvwde] FEEen F& 20.17%,
HAZy 54, FEAHAEE 13 19unit/mgeE F4
= A 5 i

Sephadex G-15C gel filtration
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Fig. 3. el filiration of alkaline protease by the Sephadex G-150.
{ @8 :protein, C---C @ activity)
Table §. Effect of carbor source on the activity of alkaline protease
Total protein Total activity Specific Yield
Step (mg) (unit) activity (%} Fold
(unit/mg)
Crude enzyme 364.95 929.36 2.55 100.00 1
solution
{NHas)2 304 26.60 287.52 10.81 30.94 424
DEAE- cellulose 13.58 187.44 13.79 20,17 541
Sephadex G-150 10.64 155.28 14.59 16.73 5.72
10k
9r
- ar
7’@ T Zovine serum aibumin
Ll 6 [ !
,f, g Atkaline protease
= N
-5.,‘ I3 Egg atoumin
g
5 3
= ® Trypsinogen
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g 13- Lactaglobuiin
Lysozyme
‘I 3
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Rm
. Fig. 4. Polyacrylamide gel eletrophoresis of purifi- Fig. 5. The calibration curve for the determination
ed alkaline protease from Bacillus sp. CW- of molecular weight of alkaline protease by

1123, SDS- polyacrylamide eletrophoresis.
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