o o d
SIWNUIERVUTNY TN

. 4
dy e 4 (504

msfinyuey ladigesUsAuvauais ﬂﬁnﬁufﬂ”lﬂdluﬁnnv

td' I d
niluar
o 10 ‘{[ c(\ .
(Studies of Proteolytic Enzyme Produced from Alkalophilic
) Bacteria)
Tay

WA, 93, Ysziadg duduuuda’
1Az

57, A9, HINT Ta deuue?

- % - 1 ‘ - -y -2
mn3v1gad iner’ waz mndniundl
aoiLdInenmand

s Inenduaavamuniung

c8o

020 “/‘i" @ AAAA ~«

ﬂmimu'lmunmmumgumnmﬂs~mmuwuﬂu1Js.,m1] .1, 2538-2539
$SY

62,53 T A1

' R
Order Kev.//X2°0._ i

BIB Ly 2227« - 22 A B

------
samae --c---.”--.q --------
..........

---------




" a ' . - v
msudnteulaigesldsAuain Bacillus sp. PST19 Nvauns
uazgmuNlga

2

= o & = A’ ar 'l:: ar
Uszialg dudwuian’ gaeen Wanduads’ war wans ladmue’

Abstract

+

Suntinanalert, P., Pattanayaiying, S. and Hutadilok-Towatana, N.

Production of protease from thermophilic and alkalophilic Bacillus sp. PS719
Songklanakarin J. Sci. Technol., 1998, 20(3) : 333-345

A thermophilic and alkalophilic Bacillus sp. strain PS719 isolated from hot spring soil sample grew
optimally between pH 9.0-11.0 and at the temperature of 50°C. Bacillus sp. PS719 produced extracellular
protease in the pH range of 9.0-11.5 at 55°C. It exhibited the highest activity on azocasein, haemoglobin and
casein, respectively. Surfactants at concentration of 0.15% could inhibit the enzyme activity up to 25%.
The enzyme was identified to be a serine proteinase since it was completely inhibited by phenylmethane-
sulphonyl fluoride (PMSF) and 3,4-dichloroisocoumarin (DCI) at 10 mM.

Bacillus sp. PS719 showed a doubling time of 82 minutes with specific growth rate (i} of 0.51 per
hour and produced the enzyme to a maximum of 27 units/ml under shaking flask conditions. In batch
culture using 2-L. fermentor at constant pH of 9.0, Bacillus sp. PS719 showed a doubling time of 57
minutes with specific growth rate of 0.73 per hour and produced the highest enzyme activity of 76 units/
ml. Under repeated batch culture conditions in the fermenter at constant pH of 9.0, the bacterium showed
a doubling time of 40 minutes with specific growth rate of 1.03 per hour and produced the enzyme to a
maximum of 49 units/ml. Additionally, when Bacillus sp. PS719 was cultivated in a continuous system, it
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showed continuous production of enzyme with the average enzyme activity of 45 units/ml throughout 120
hours without any mutation. »
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PURIFICATION AND  CHARACTERIZATION OF AN
EXTRACELLULAR PROTEASE FROM ALKALOPHILIC
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ABSTRACT

An alkaline protease was purified to apparent homogeneity irom
culture supernatants of Bacillus sp. PS719. a novel alkalophilic and
thermophilic bacterium isolated from a thermal spring soil sample, by
ammontum sulfate precipitation followed by DEAE-cellulose and -
casein agarose columns, respectively. The punified enzyme ..mlgrulu(l
as a single protein band of 42 kDa during both denaturing and non-
denaturing gel electrophoresis, suggesting that it consists of a sihgl&'

polypeptide chain. Its isoclectric point was tfound to be about 4.8, The

protease exhibited maximum activity towards azocasein at pH 9.0 and



t

at 75 °C.  The enzyme activity was stimulated by Ca*, but was
inhibited in the presence of Fe!” or Cu*  The enzyme was stable in
the pH range of 8.0 to 10.0 and up to 80 °C in the absence of Ca’".
Since phenylm‘etﬁy.lsu]fonyl fluoride  (PMSF) and  3.4-
dichloroisocoumarin  (DCI) as well as N-a-p-tosyl-L-lysine
chloromethyi ketone (TLCK) completely inhibited the activity, this
enzyme appears to be trypsin like-serine protease. Among various
oligopeptidyl-p-nitroaniides tested, the protease showed a preference
for arginine on the carboxylic side of the scissile bond of the substrate,
liberating p-mitroaniline from N-carbobenzoxy (CBZ)-L-arginine-p-
nitroanilide with the K, and Vg values of 0.6 mM and 1.0

pmol.min™ .mg p}otein'l, respectively.

[Key words: Bacillus sp., alkalophilic, thermophilic, trypsin-like

protease]
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