Ei‘ﬁ%i)‘gﬂﬂfl Iilgﬂ 1=
orean J. Biotechnol. Bioeng. EE(N t
Voi. 6. No. 1. 105-109(1991) ote)

o ojdlS 0|28t Bacillus licheniformis WaHO B2 HE
gdrlaly ot P Ao FHof ot 3
HAA"E - FHFE2-FTA <

=S
ghul Euptf gk A&y sha)

[e]
R84 =
Baset) e oA TE A

n\

A Study on the Extraction of Alkaline Protease from
Bacillus licheniformis Fermentation Broth using Reverse Micelle

Seong-Pil Kwon, Yoon-Mo Koo, Seong-Ahn Hong*

Dept. of Biological Eng., Inha University
*KIST, Energy Engineering Lab.

ABSTRACT

In separating alkaline protease from the bacteria (Bacillus licheniformis) fermentation broth
using reverse micelle, effects of various factors:ionic strength, pH and surfactant concentration,on
separation efficiency were studied. KCl controls the ionic strength, The lower KCl concentration
was in the feed solution, the more protein and activity were recovered. The higher KCl conc-
entration was in the stripping solution, the more protein and activity were recovered. Using
sodium-di-2-ethylhexyl sulfosuccinate(Aerosol-OT or AOT) as a surfactant, the higher AOT
concentration in the solvent, the more activity and protein were recovered, 0.IN NaOH and
1IN HCI were used to adjust pH, Maximum recovery of protein mass and activity were obtained
at feed solution of pH 5.3. Maximum activity was recovered at stripping solution of pH 7.5
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Table 1. Composition of the complex fermentation

media
component wt.% component wt.%
yeast extract 05 |peptone 0.5

potassium phosphate 0.1 |magnesium sulphate 0.02

soluble starch 20 [sodium carbonate 1.0

Table 2. Experimental conditions
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1 v* 0 7.5 1 150 23 23
2 54 0 V 1 150 23 23
3 54 0 7.5 1 \ 23 23
4 0.3 V 7.5 1 150 23 23
5 5.3 0 6.87 vV 150 25 25

“variable



Vol.6, No.1

stripping solution

feed solution extraction product

stripping

o stirring r— solution

o stirring

® settling o settling

solvent

aq. raffinate org, raffinate

Fig. 1. Flowsheet of the experimental proced-
ures.

AL8ated 280nmet 310nmo A #7713 (air reference)
o8 F4RE AT T ¥ g9 AE BSARERAH
Hlwste Fr g A st

g4 24

HWAG R dx 34E g dy F& dol 17 Y3t
of chula Bajgid GAEE A Casein-Folin® &
AHg-ata] 2R 39 TH11, 12). Na,COy—NaHCO, 3% &
A(0.05M, pH 9.9)°l caseind 1% HM casein &AL
A &3t} 0.1 M TCA (trichloroacetic acid), 0.22 M sodium
potassium acetate, “1&]3 0.33 M acetic acidE 4]°JA
TCAGHA S ARSI} mE SA(FA Casein, TCA)-S
37CR EA, casein® (0.5ml} Ei—g—°“ 01lml-& 2
5101 1047 9h&A1Z F 06ml o] TCA £H-& ARS8t
PS8 HA|A]7)ar 2047 7ok 900 rpmg.-f-_ 10

B gaRgse AR 05mE HslA 5mie] 0.IN
Na()HOll mol 9l 2% NaCO,2 $ZAA, 05ml9)
IN Lowry Alok-S 7haj A spectrophotometer /\}9-01-04
700nmoll ] o] F3w i 24tk AAE tyrosine T
Mat lsted A& AR St

23 o 2%

o Fig, 20141 o 4= 2dize] pHv) B 43 i
%84+t %3584 wolthut plt 53 o 4
ahod qhavabalrh. v A 5 3 (soelectric point) o] 61
ol ]k Sk positive charge) it wly WrLil S0l 04
A st ol ofsh AAduls: oAl ebo Faglut

1
pH 5.3 olaloll & &) 4=¥3= <ko] hAshi= & 1ol

oA 8ol S e S
rO
Ok

107

olabe] vhulAl Llaj g v WAR: Ao Al
ol L_:; Q.o}l o] P”.A u]§],/\]-/]rd1\«1 §|-‘:oﬂ,0, ,,Al o],
Ak Fig, 3ol veh e, pH 7>°1W # '°l %
TEAAE B ph7L Fob A 4 Y8l il 40}
tho9lE B9l pHvk wobd el AHAskd s
Ashapes qhastel wrhe ool whmzlol
LB S
FE S AOTHIEE WA 71T A 8400 4] 3]
'3.‘ o l“lg. 4) /\()F‘o =7} o/]"’L'r % %8s gt
hom, %35 aH e iH2 s Sk AOT
FR8 S7he e ale) A7) S A G
o

AA 1A 7)1 (statical driving force) 2|

hul 4] o

T el

O
o
=
o ¥

S7 102
= 101 =
% 6 100
L 99 2

Zy - 9.7 &~
z

Z 3 95 2
Z 2 4 9.3 =
= z
o1 + 9.1 &
& oo S
<! —— . 89 &
3 5 7 9 .

pH

Fig. 2. Effects of pH of the enzyme solution
on recoveries.
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Fig. 3. Effects of pH of the stripping solution
on recoveries.
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Fig. 4. Effects of AOT concentration of the
extraction solvent on recoveries.
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Fig. 5. Effects of KCl concentration of the enz
yme solution on recoveries.
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Fig. 6. Effects of KCl concentration of the
stripping solution on recoveris.
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