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Study on the optimal production and partial purification of alkaline protease from

alkalotolerant Bacillus sp. B12: Feasibility as a commercial detergent additive
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Abstract

Microorganisms, especially the genus of Bacillus show important roles on the production of
commercial alkaline protease. Preliminary study revealed that alkalotolerant Bacillus sp. B12 can
produce alkaline protease with the highest activity at 0.44 Unit/ml. The objects of this this study were
(1) to investigate the optimal condition to produce alkaline protease by alkalotolerant Bacillus sp. B12
and (2) to study the effect of saturated ammonium sulfate concentration on partial purification of crude
alkaline protease (CP), as well as study the compatibilities of CP and partially purified protease (PPP)
with commercial detergents. Alkaline protease was produced by alkalotolerant Bacillus sp. B12 and the
optimal parameters, including carbon and nitrogen sources, the amount of potassium nitrate, pH,
temperature and shaking speed were determined. CP was partial purified by precipitation with various
concentrations of saturated ammonium sulfate. The optimal pH and temperature of PPP were
investigated. Moreover, the compatibilities of the alkaline protease (CP and PPP) and commercial
detergents at 50°C for 90 min were determined.

The results showed that the most suitable medium for the alkaline protease production was
a mixture of 0.5% soybean meal as carbon source and 0.5% KNO; as nitrogen source with initial pH 9.0.
The most suitable condition to produce the highest yield of the alkaline protease was an incubation at
37°C for 24 hr with the agitation at 200 rpm. With that condition, alkalotolerant Bacillus sp. B12
produced the highest alkaline protease at 0.63 Unit/ml which was a 1.4-fold increase in protease
activity. The most suitable concentration of saturated ammonium sulfate for partial purification of the

CP was 40-60% with a 6.9-fold increase in protease purity. The optimal pH and temperature of PPP
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were pH 8.0 - 11.0 and 40 - 70°C, respectively. The highest stability of PPP was at pH 8.0 and 10.0, 30°C

and 50°C for 1 hr. For the compatibility of the alkaline proteases and commercial detergents, PPP was

active in Baby best, Baby mild and Essence detergents but it was not stable in St’Luke’s and Fineline

detergents. While CP was active in Baby best, Baby mild, Essence, St’Luke’s and Fineline and it was

highly stable in 1.0 - 5.0% Baby best, 3.0% Baby mild and 1.0% Essence detergents. Therefore, the

crude alkaline protease from alkalotolerant Bacillus sp. B12 could be a potential candidate as an

additive in detergent formulations.

Keywords: Alkalotolerant Bacillus sp., Alkaline protease, Detergent, Partial protease purification.
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wnewe: Wulanssuuasduiuwadiildainnis

WANZLABUIY 24 T2l

2.2 nMsfnugamgiifvunzeu

dlewneides Bacillus sp. B12 lunn
fundesundenas 0.5 finaudeludadeulunm
$ovaz 0.5 USuiiendu 9.0 ﬁqmmﬁ 25.0, 30.0,
37.0 way 45.0 e ugaidua Uiy 24 Flug wui
Lﬁawangaaﬁqmwgﬁ 25.0 uag 30.0 84N
wada deaunsandnlsiedennuilites
(Uszaa 0.11 gilmmedadang) vausinziaed
Mgl 37.0 waw 45.0 ovLealua \Wonanlush
wdléige Tnefiguuadl 37.0 esmiwaidea Wondn
lusiiealagegauindu 0.53 gllnsaliadans 919

a

\e991ngaumniigandn 37 esAwaidea Lije
aunsalasglandwdnlusiealaas daunis

14

¥
'

Wnzldeudenigumgil 45 ssmigaldisd nuinns

I a

nanlushlaaros anas (0.51 glindeliaddns

~

v
a

oﬁ’aﬁ?ﬂumimaaqmlﬂ%qwamﬁymL%ﬁqmmgu
37.0 esAnwaldod ieseniiionssuveslusiie
dgaan éfm,l,am‘[,uguﬁ 4 FsaonndeatuTBuTes
Verma ag Pandey (2019) wu 31 halophilic

bacterium Citricoccus sp. aunsandndanilal

42

http://doi.org/10.14456/jmu.2021.4

TUsfealdgaiionmgdl 40 ssmuwaldea Joo way
Chang (2005) w31 alkalophilic Bacillus sp. I-
312 nandantlavlsioaldgadeiwizided
ool 32 ssmwailea gania naatad uaxd
585 f196159997@ (2540) WUl Bacillus sp. B6
wandanladlusfoaldgudomiziiodunind

wiiosun Unfigungil 37 sarmiwaidea

0.60 - 0.53 051

)

0.50

aa

0.40

sinreliadans

]

0.30

(

ALDE

0.20

=

s

0.10

0.00 : : ,
25 30 37 45

NANTINUVAY

a

guunll (2eALYALTYH)

JUN 4 navesgamailunsiniidewonisuinlys

Foaues Bacillus sp. B12

2.3 msAnenanudslumswenfivansa
dlewneidies Baciltus sp. 812 lunn
fundesundevay 0.5 fnauseludadonlunsm
Yovar 0.5 Usufitenidu 9.0 igamgil 37 oemm
WwaLded Lweg1m18A13L5Y 0, 100, 150, 200, 250
way 300 sausowIf w24 Halus wudndlewdia
Anasaluniswgneinisauiia 200 seureuli
Foanunsandelushioaldgetumuiu Tneile
wEdeAE] 200 SeUReUNT WonAnlUsAled
Ieigegaiiiy 0.62 glnsioiiadans fauandlugud
5 e1auiiesann Bacillus sp. B12 Wuide@idasnis
o melunsiasey FeUdumeendiauiivangai
IdosylaheTansedunisudalusiiedldd dau
dlowedeanusaunnndt 200 seusewit wui

Wedausandnlusitealaguviiunivgidie



113815 Mahidol R2R e-Journal 371 8 atfudl 1 Usesniouansau-wwey 2564
Received: February 6,2020, Revised: May 6,2020, Accepted: May 12,2020

AULE7 200 seusewd e1ailiesniieandiau
wzanfiiosnedonisiaTyfiensedunindn
Tsiealdiuga lunsnaaeweluiumzidoade
TnensiwegfeaIisa 200 seusewil osan
Suiifanssuvedusileagean 2991nnsAnwIves
Kumar (2002) 518917471 alkaliphilic Bacillus
pumilus MK6-5 wandanladwiulushioariinnu
sennuseuldmiiomizidadusmsidiey 9.6

AIUMIBAULSI 250 SoURaUIT

07 - 062 062 062
= 0.60

=
({3
@

[
(=3

@
=

=
(=

33

@

Q
=

g
=)
=2

=

8

2 01

3

=

g 0'0 T T T T 1
<

0 100 150 200 250 300
AMML57 (5aUsauni)

JUN 5 mavesanuiilunisiwgiionisuanlus

LW0aYes Bacillus sp. B12

= = = ' ° g v
maull 2: MifnwanEnvianzasamaiiaa
mlatlsAleaUTgsUNEIATANENTA lUMT

agsmiuliiuansdndrmemsan

http://doi.org/10.14456/jmu.2021.4
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