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Production of Alkaline Protease from Alkalophilic Uhermophilic Bacteria
and its Application in Bological Detergents
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medium which contains (w'v): Soy bean meal, 1%;
glucose 2% polypeptone 19 KH2PO4 0.1% and
MNaZCO03 1%; pH was adjusted 10 10 {unless
otherwise stated) and  autoclaved. 100 ml aliguots
of basal mediom in 500 ml conical flasks were
noculated {0.63 £02 = 10 3 cellf m) incubated
at 50 C (unless otherwise stated ), with shaking at
130 rpm , for different time intervals (8) Amount
of produced enzyme was esumated according to
(1t

Enzyme assay : Activity of alkaline protease
was assayed following {12).A one unit of enzymatic
activity could be defined as the amount of enzyme
required to produce un increase in absorbance at
280 nm equal w 0.001 per min . Under the assay
condiliong

Qualitative sssessment of alkaline protease
activity in combination wilth detergent: the method
described By {4) was modificd as follows: Two
cotton fabric pieces contaminated with 5 drops of
blood. smeared samd left to dry for 1 b, were soaked
scparately, the first in test solution which is; 1 mi of
crude enzyme added to 1% (wiv) deteraent powder
dissolved in 100 ml wap water, ph adjusred 1o 10;
the second in comtrol solution which is: 1%
detergent soluticn minus enzyme. Both preparations
were incubated at 30 C for 20 min. with shaking,
Both fabric pisces were washed by lap warter for
comparison by direct visual examination.

Results and Discussion

Alkalophilic themmophilic microorganisms can be
isclated ftom natural environments, such as soil and
compaost {17

Isolation of proteclytic bacteria:

Alkaline proteases of microbial origin have a
number of specific properties; the most remarkable
one is the optimum of their action which lies in
alkaline range of ph values between 8-12 (6).

Eleven Bolates of alkalophilic hacteria were
1solated from soil and compost samples. selectively
cultivated at 50 °C and ph 10.5 among them, three
isolates which were designaied as 3T, 4T and 9T
showed betier  ability for preducing  alkaline
protease. isolate 4T was able o exhibit relalively
the highesi enzymatic activity.

Characterization of the bacterial isolates:
The three isolates (3T.47 and 9T) were serobic |
rod — shaped , gram positive , spore forming bacill,
melile , caialase posilive , maximum temperature
for growih was 70 °C | which couki tentatively
characterized as genus Bacillus.

Growth conditions affecting the production of
alkaline:

Temperature and pH are probably the most
impertant factors affecting the synthesis of alkaline
protease (13). Fig 1. shows that, maximal ¢nzyme
was at 50 °C, when initial ph of the growth medium
wias adjusted to 10, Fig. 2 shows that enzymatic
was al its most referring 1o the amaunt of produced
enzyme (pH 10} As baclerial cells grown o the
adequate pericd of the time, this would give the
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relatively highest amount of produced enzyme
{which was after 3 days of incubation) as shown in
Fig, 3.
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Figure (1): Effect of growih temperatare an the
production of alkaline protease by Bacillus sp.
isolate 4T, grown in ligeid basal medium for (1)
days al pH (10).
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Fig. (2 Effect of pl on the preduction of
atalive profease by Bacillus sp. isolate 4T,
grown in liquid basal medium for (2) days af
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Fig.{3): Effect of incubution time on the

g oduction of alkaline protease by Bacillus sp.
Isolate 4T growth in liquid hasal medium at 50
“C and pH{10).
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