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Abstract — Biosurfactants produced by Pseudomonas aeroginosa KK-7 were purified and their pro-
perties were studied. The bacterial surfactant was seperated into two sorts of biosufactants (Type
I, II) by silica gel column chromatograpgy. On the basis of physiochemical analysis, Type 1 was
found to be mixture of two glycolipids with M.W. 800, and Type Il was peptide with M.W. 1300.
The Type II biosurfactant was compose of glutamic acid, proline, glycine, leucine, histidine. The
crude extract was used to dertermine some properties as a surfactant. The biosurfactant had
the properties as stronger emulsification agent and a stronger stabilizing agent emulsion than

any other surfactants tested.
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Fig. 1. Isolation steps of main biosufactant from Pseu-
domonas sp. KK-7.



Vol. 23, No. 3

&) 8loith

Second Silica gel column chromatography #
AF2E tiA] Silica gel column(1.5X50 cm)el] &
2A17) & chloroform3 methanol2] stepwise 3 2.2
60 m//hre] =& £-FAZch olF oA 50mM
Tris-HC1 buffer(pH 8.0)o 54! ¥ #HAH-E =4
s}oi o}

Sephadex LH-20 column chromatography Si-
lica gelol| 4] #2{®l zt7] 4] o} & FAFE-S Se-
phadex LH-20 column(1.5X60 cm)oll 41 90% metha-
nolZ 20 mi/he] $rd2o 8 &&A1Zc) o] ®3% 50
mM Tris-HCl buffer(pH 8.0)el] =<l & ZTHAS
22 sloic).

Biosurfactant2} =A1 9 &4

HhA wE2 ol a2 Towry 59 Bl b} bo-
vine serum albumin(BSA)& ZFchi A E Al &35]o]

Baletel i, & weke- phenol-sulpuric acidE o]&
gle] R-Als}elc). Free fatty acid®] %22 Rhee %
(26)8] W& ol 8-3laint. L ool TLCel A9 &2l
gt Eo]# gl vk&(27)8 35te] amino 7]¢l| ninhy-
drin, lipidsel iodine¥} Rhodamine 6 g, tel phenol-
H.SO,2} anthrone o8 A38-& stirch

TLC Silica gel G, Silica gel G Fusy plate(Merck
Co.)E )83} chloroform . methanol ! water=65
L 25 142 HAGA A A ARSI eH28).

=Xz &8 77| 34e] o}E biosurfactant-&
Sephadex LH-20 column(1.5X60 cm)el| 4] 20 mi/h¢]
fr&o g2 &A1 Hd 2= 4000, 2000, 1000, 300
2] polyethyleneglycol(PEG)32] #-2] £ x& u|ws}

50
E _30 ......... (F) ................... [.4ﬂ
~ . .
5 & :
X ® ! --30;
~45 1 \ : 3
[ = Y . -t
o \ ! Z
0 L :
: \ 123
: 13
g -804 % : g
€ 2 : 1o®
t .
R (UUUT T IR 4
- seee” ePeese X1 oooncD 0
0 10 20 30 40 30

Fraction number { 2m!/tubs )

Fig. 2. Elution diagram for chromatography of biosur-
factant on Silica gel G. Stepwise elution with CHCl,:
MeOH (@: 95:5, O: 60:40).

Each column fraction was evaporated, dissolved in 50

mM Tris-HCl buffer (pH 8.0) and determined the sur-
face tension.
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Fig. 3. Elution diagram for chromatography of Type
I, Il biosurfactant on Sephadex [LH-20. Elution with
90% methanol.
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Fig. 4. Color reactions of biosurfactants seperated by TLC.

Table 1. Color reaction of the biosurfactant on TLC

Biosurfactant Rf 2 3 4 5 6

1
Type 1 a 0o + + + + +  +
b 07 + o+ 4+ 4+ 4
Type Il 04 + + = - v

reagent 1: sulfuric acid, 2: iodine vapor, 3: anthrone,
4: phenol-sulfuric acid, 5: minhydrin, 6: bromocresol-
green
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Fig. 5. Determination of molecular weight of the Type
I, II biosurfactant on the Sephadex LH-20 chromatog-

raphy.
PEG (MW. 4000, 2000, 1000, 300) was used for stan-
dard material.
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Fig. 6. Amino acid analyzer elution pattern of Type
I biosurfactant.

Column: Beckman 2.6X200 mm, 1on exchange resin
No. 338076, flow rate: buffer solution-0.33 m//min, ni-
nhydrin-0.17 m//min, analysis cycle time: 60 min, co-
lumn pressure: 147 kg/cm? ninhydrin pressure: 7 kg/
cm’, column temperature: 50~70 gradient, N, gas pre-
ssure: 2.8 kg/cm? reaction batch temperature: 230C,
wave length: 440 nm, 540 nm, detector: tungsten
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Fig. 7. Effect of concentration on surface tension.
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Fig. 9. Effect of concentration on emulsification power.
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Table 3. Stabilization of oil emulsion by cude biosurfa-
ctant of Pseudomonas aeruginosa KK-7

Decay constant

Oi (Kq) (100%) Differ-
Without With ence
BS* BS
Soybean oil —6.0 —12 4.8
Olive oil —-2.1 —0.7 14
Kerosene —6.3 —3.5 2.8
Hexadecane —5.1 —29 2.2

BS?: biosurfactant

3

>
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Fig. 10. Decrease of surface tension by surfactants.

A: AEO, B: AES, C: AOS, D: Tween 20, E: detergent
A, F: standard detergent, G: biosurfactant from KK-7
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Fig. 11. Emulsification power of surfactants.
A: AEO, B: AES, C: AOS, D: Tween 20, E: detergent
A, F: standard detergent, G: biosurfactant from KK-7

Table 4. Differences of soybean oil emulsion by sur-
factants

Decay constant

Surfactants (Kq) (10°7) Diiter-
| Without With ence
sample sample

AEO —6.0 ~7.0 -

AES -~ 6.0 —14 -

AOS —6.0 — —

Tween 20 —6.0 —5.0 1

Sale —6.0 -10 —
detergent

Standard —6.0 —3.0 3
detergent

Biosurfactant — 6.0 —1.2 4.8

—: not determined
FET 01% 58S F3eFE FAY F unitE

v wateithFig. 11). 2t Al5¢] unit< AEO 58 umt,
AES 9.3 unit, AOS 8.4 unit, Tween 20~-58 unit, 2]
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factant7} 7+&t f-3eF jebych
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AEO, AESE #3¢tA o} of % "—1“5‘}_1‘ oil-f3}Z0]
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Fig. 12. Washing effect of surfactants.
A: AEO, B: AES, C: AOS, D: Tween 20, E: detergent
A, F: standard detergent, G: bhiosurfactant from KK-7
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Fig. 13. Foaming rate of surfactants.
A: AEQ, B: AES, C: AOS, D: Tween 20, E: detergent
A, F: standard detergent, G: bhiosurfactant from KK-7
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