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Production and Properties of Alkaline Protease from Bacillus sp.
Strain in Thermophilic and Alkaline Condition
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Abstract

For production of thermophilic and alkaline protease, Bacillus sp. strain AP-5 was isolated from a
compost.

The production of the protease was reached at maximum for 4 days at 55C in standing culture. Chi-
tin and Cellulose as carbon source, and Skim Milk as nitrogen source were favorable for the production
of the enzyme.

Optimal temperature and optimal pH of the enzyme was 55C and 11, respectively.

Metal ion didn't effect on the enzyme activity, the protease was very stable at heat treatment of 30

min at 55C
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protease 5o E YH A1 {FHEE pH
of whebA] EEME, ik, 47l protease 2
v o] Ft}, o] Fo A alkaline protease
5stE EkE < Streptomyces &Y, Baci-
llus f@* %, @& H<2 Aspergillus F2,
Penicillium &, Neurodomonas &3}
Yeast? FoNME A2 FEhe] alkaline
protease & I idte AL BERIA

MAEY protease © A EFESEFFAA
FIHE =d® 53] alkaline protease © %
W ORI BEE A X, leather tanning®®, &
FXEREYRE” Sl FIAdT

2 ERAAE Al A8 & de
ERESRERE LY BMOE alkaine
protease & HMSHAl Histe HFEIEI®
bacteria & RA o ZH¥E HEEsI BhHigd
2% Bacillus B EHESS HAIL o] B
FRel BERAEEEH 2 HEHS FEstae
BRI #RE ®ESLA @

IT. B8 B Bk

1. (EREM

2 B AT Eke HddA 58
3} Bacillus sp. BE# %A alkaline pro-
tease & gH3HA St 124 LItElE
BEE Epste ERsH T

2. BHaRA L Bz

B3l BE¥E  Saccharose 5%, Skim
milk 5%, MgS0, - 7H.,O 0.05%, NaCl 0.1
%, KH.PO, 0.05%, agar 2.0% & pH 11.0 &
SEmEE o] K2# A1 71 $(55C Incubator cu-

lture) 3 ¥ 3 FEEEH ring ©] A2 Co-
lony & ©A] kige =702 B ®BEH
MY BEEA FR 3dT A5t
W O FolA BEEY EHe] & AL f#tR
HoR {FHsA.

3. EEEG

BERERS S8 Eite Hrhi(agar & A
21)Z 100 ml Erlenmeyer flask ] 20 ml %
I pHE 110SE BE F a7
FHESEHO stock B EHKE 09% A4
Foll BEAA 550 nm 1A 0.0 gk 0.3 o
HEE RS uohadgd 5ol 1mly
B3 A 5 YE 9t 55C Incubator o A 1%
FA

4. BFEMEE AT

B Biibol] BEHRE 1ml 33t 7,
000 rpm | A} 552t centrifugation 4171
Og 1 A5Ae HEHREE sl Casein &
EEE st9 gt Ho] EHES AlEst
At

crude enzyme 0.2ml], 1/10 H phosphate
Buffer(pH 11.0) 0.8 ml, 0.6% Casein 1.0 ml
& 55C Water bath ol A 60 ¥-5<t KEA|
Zl ¥ 044 M Trichro acetic acid 1.0 ml ol
whnste KiES AAANZ & E€xHos
o A F ek, 1 ¥ Filtrated Solution 1.0 ml,
5% Na,CO; 2.5 ml, phenol reaéent 05ml &
#xinsted 30C Water bath ol 30 £&<¢ K
fEA] A spectrophot meter 660 nm il 4] O.D
e HlESFA
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1. EBEA|ZI| ©Z protease £ E

B OHERE BESte BEAIT oA
protease A %S FAEN & R Fig. 1914
BE upe} o] 55CelA 4 U3 sEEstE
7+ e F

2
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%+ protease

2. RERO ME o

B ER vAe KRR FES H
st7] $3te] BERAERH B 4F
FS X3t 50% H=5 FHmste 3~4
A7F k3% T alkaline protease {EM S
HEd R Table 13 2t

Table 1A 9t Zo] BFRLEENE 34
A= cellulose, chitin, sucrose & #2992, 4
YR = chitin, cellulose, sucrose &) JEF =
RERAE ROl =Sk

Lee"7} &5 EkT BRAEK lac
tose 7} 7} E %1 cellulose, maltose, inu-
line lRe.2 1 fEi#:o] 2w, Kiyoshi™
RFER O]

protease 44 Ad

I

&
ES

SE

=2 soluble starch 7} 7} £&

Hrhal HEsh

Protease activity(O.D. 660 nm)

0 24 48 72 96 120 144
Cultivation time(hr)

Fig. 1 Protease production according to
Cultivation Time.

3. BXE =2
= BEFEY AR YA e EREQ BE
AELSH] 918t BERARA el 2z
FHRFES 1.0% 7 HEE X3S pro-
tease A& FAAS FBe Table 29 2

protease 4 X

o o

£

Table 2 ol A9} o] BEFKAEEE Skim
milk 7} 7P 3k 219] EFRF a4
= &l Az

Lee"7b 538t E#e BEFEAEM pep-
tone, yeast extract, beef extract & 2& &

BEFRIRN 3l A Eikol Ekom, Kiyo-

Table 1 The concentration of each carbon source was 5.0% in basal medium and cultured for 3 and 4 days

at 55C.

Cultivation Time(day)

Protease Activity(A. 660)

C-source 3 4

Sucrose 0.86 1.06
Glucose 0.18 0.00
Strach(Cohn) 0.48 0.30
Chitin 143 1.35
Cellulose 153 119
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Table 2 The concentration of each nitrogen source was 1.0% in basal medium and cultured for 3 and 4 days

at 55C.

Cultivation Time(day)

Protease Activity(A. 660)

N-Source 3 4
Skim Milk 0.92 1.07
Peptone 0.04 0.02
(NH4):SO,4 0.01 0.02
NaNO; 0.06 0.06
0.02 0.03

NaNO»

Table 3 Effect alkalin protease activity by Metal
Salt(10~¢M)

Metal Salt(10-+*M) | Protease activity(660 nm)
None 1.12
CuSQ, 1.00
HgClz 1.08
EDTA 115
FeSO, 0.96
CaCl, 1.20

EEE BRARC] Soy-
F F2 ERFEIUATIL |

Shi”)%o] %&ﬁ:
bean meal ©] 7

&HatAh

£l
A

4. &8 ion ol 2 protease EME

EER el Ml VXS &Bion & ¥
FAES 7 Yt A4F £BES 107
M EE7F 5 =& Finsle protease kS

E3F G tHTable 3).

Table 31X} o] &/&ion & ASHA
oro EEES Hstel B W HOE o)t
AN

Lee”7} WS @ke BH#REM G,

n’* Mg, Cr' & BEHRENS S/
Ag”, Cu'e 1 B4E& HES}IAS

ot A E protease & EMElE 48 ion
o] S VXA REE B o Aok &

B
L

_9

=

HEEBEEI T A] metal protease v+ ofuEtil
BEtdo. 98 Daisuke™ T-& Ag''$t Cu?
e BREMS HESA ¥ Hg' v
HEIGT HEIFASH Ljubisa®
Zt ol o8 A fEfEo] HEET I 3FA T

= o
o o

5. Protease 2| # REM

B EEFR #el S RERS #AEs]
fleke 55T, 80T, 100T oA 10 4, 20 4,
30457 BAEE st At whE BAEE
FREHES MES FRe Fg 29 2%
t}.

Fig. 2 ol A&} 2o] s55Co| e #xig] 8

2 e Bkl vlE]l 1 fEfke] H T E
ztol7b g1l ot 80T e 100TH A e A7t
g webd EEFRY fHiEe] =ZA
HiEER o 100CoA A 30 B2F #hxiglol
g mefspAT 1 jEie] MHFES
B o B R #d sty dds e
&g &

Lee"= 40CS} 50T e HBIH 2253}
Fom 60CTHA 1AZE XHEF 1 iFHol
oF 60% 7F KIEH UL 70CAA 1A A
2] Fol= oF 90F F 7t &GS AL #H
HatAh
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Fig. 2 Heat stability of protease.
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Tobe™ &< Bacillus B9 Bkk7t 4 st
+ alkaline protease © 50T A& oFA &}
AR 60Tl A 40 B3 RIEAHS o of
=E AESIdE #ES HEE pro-
tease £ 60CHE o A 10~15 % o|ujo] oF
50%2 3= KiFHUTE G v #
LaEMC] EAAIY S, fadie & protease =
80T 1023+ @xelo] st < 28%
7b KiESIAYE ol vaME #Ekw
Ho] wotct.

6. Protease activity o| F3EBE

T BRI REEHRES Azs) 9

skod 37T, 55T, 65T, 80T B A 60
ot RIEAZ #%8+E Fig 33 2o

Fig. 30149t o] 55Col X 7hg e
EES BEATh oz Ahp, J WY e
Corynebacterium Bl Al 4 ALE S protease
o] BBEMHIRE S 2ot Lee’@ Stre-
ptomyces B°| 43t BEFE S 50T o v
AME RBEHREZ %21, Nakani-
shi®% ] Streptomyces 4 0] 4 {8t = BEER
o} 60Tl MM FEEEEEST Ut
}.

7. Protease activity 2| i pH
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Fig. 3 Optimum Temperature of Protease activity.

¥ BRY m@pHE WHASH Astd
pH & 6.0~120 714 zF pH 82 BRS 1&

M-S FES A Fig 49 #o] pH 110
A 71 Ee HEEHREE et o9

2o HERE 9urAH o F alkaline protease
]_71-L— ﬁ% pH94— 7‘]_4 H 0}9\;‘1;}7252627)

V. & ®

WA EB]22H galkaline protease & 7
BHAl 5 WetE Bacillus Bl AP 5 BHKE
SEfshe] BERAES A REREERET
AwkA ol Hie WA FRE I 2
t}.

Protease £ -2 55Co| A 4 U7t HHES
of 7} waton oju EH=/d-2 Saccha-
rose 5.0°F, Skim milk 1.0%, MgSQ, - 7H,0
0.005%, NaCl 0.1% % KH.PO: 0.05% 5 N
—NaOH 2 pH 11.0 &2 FH%ks} ).

w3 REFOZXAME chitine o)W cellu-
lose 2 WA3tL, EFHEFESLZAME  Skim

milk & AME-3RS o B BEFES protease
7b 78 Bol ERE AT 2 BERY EE
2 & pH7F 110 o) 3L, HWEE S 55
TH
T3 55Co A 30 ¥+ BAEsidE
Eikols 87 Qe iy 2l LEst
dom, £ ion ol 3 BEES gl
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Fig. 3 Optimum pH of Protease activity.
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