31
311

Horizontal laminar flow  HL . 1Thailand
(Shaker)  G-10 New Brunswick Scientific Co. Inc., 5.A
Innova 2100 New Brunswick Scientific Co. Inc., US.A.
200 . .
T-42K Kontron instruments, Taiwan
(vortex mixer)  G-560E Scientific Industries, Inc., US.A.
(Ring tensiometer) K6 Kruss, Germany
(analytical Thin layer Chromatography) silica gel 60 20x2
mm E.Merck, Darmstadt, Germany
(preparative Thin layer Chromatography) silica
gel 60 20x20 mm E.Merck, Darmstadt, Germany
(pH meter) Cyberscan 1000 Eutec
Cybermetics, Singapore
(UV-visible spectrophotometer) — UV-160 Shimadzu,
Japan
(High Performance Liquid
Chromatogragph :HPLC)  LC-3A Shimadzu, Japan
Reverse phase Lichrocart - C18 endcapped E.Merck, Darmstadt,
Germany
(Integrator) ~ C-RIA Shimadzu, Japan
(UV detector)  spectromonitor 4100 LDC,
(evaporator)  R-300 BUCHI, Switzerland
CHN  PE2400 SERIES |l PERKIN LEMER
LCQ Finnigan Inc., USA
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3.1.2
(beef extract) Difco Laboratories, .S.A
(bacto peptone) Difco Laboratories, U.s.A

(crude oil) Prof.Imanaka, Japan
(Paraffin oil) E.Merck, Darmstadt, Germany
(Chloroform) BDH lahoratory supplies, England
(Methanol) BDH lahoratory supplies, England
(Ethanol) BDH lahoratory supplies, England
(Dichloro methane) E.Merck, Darmstadt, Germany
(Ether) BDH lahoratory supplies, England
(Ethyl acetate) E.Merck, Darmstadt, Germany
(Cyclohexane) E.Merck, Darmstadt, Germany
(Hexane) Lab-Scan,
1- (1-Octanol) E.Merck, Darmstadt, Germany
(Toluene) BDH laboratory supplies, England
(Isoamyl aectate) E.Merck, Darmstadt, Germany
(Xylene) BDH lahoratory supplies, England
(Ethyl methyl ketone) E.Merck, Darmstadt, Germany
(Benzene) E.Merck, Darmstadt, Germany
(Diezel) E.Merck, Darmstadt, Germany
(Acetronitile) HPLC Grade Lah-Scan,
HPLC Grade Lab-Scan, Thailand
(Trifluoroacetic acid) HPLC Grade Fluka, Switzerland
Univar, $.A
(Sodium dodecyl sulfate, SDS) E.Merck, Darmstadt,
Germany
-100 (Triton X-100) E.Merck, Darmstadt, Germany
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80 (Tween 80) E.Merck, Darmstadt, Germany
(Cetylpyridinium chloride, CPC) J.T.Baker, SA.
(NHANO3) J.T.Baker, USA
(NHACI) E.Merck, Darmstadt, Germany
((NH)2 09 E.Merck, Darmstadt, Germany
(Na504) J.T.Baker, USA
(NaN03) E.Merck, Darmstadt, Germany
(NaCl) J.T.Baker, USA.
(NaOH) J.T.Baker, USA
(NaHC03) BDH laboratory supplies, England
(Na2M004.2H) BDH lahoratory supplies, England
' (MgS04THA) J.T.Baker, USA
(KCI) BDH lahoratory supplies, England
(CuS045H) BDH laboratory supplies, England
. (CaCI22H2) BDH laboratory supplies, England
" (MnS04HY ) J.T.Baker, USA
(ZnS04.7HX) J.T.Baker, USA
(FeS04.7HZ) E.Merck, Darmstadt, Germany
(CoCI26H) E.Merck, Darmstadt, Germany
(1204 BDH lahoratory supplies, England
(HCI) BDH lahoratory supplies, England
(HP04) BDH lahoratory supplies, England
(H3B03 E.Merck, Darmstadt, Germany
(Ninhydrin) E.Merck, Darmstadt, Germany
(a-naphtol) E.Merck, Darmstadt, Germany
(EDTA) Sigma chemical., ST Louis, US.A
(Calcium-Pantothenate) Sigma chemical., ST Louis,
USA
(Biotin) Sigma chemical., ST Louis, US.A
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(p-aminobenzoic acid) Sigma chemical., ST Louis,

(Pyridoxine-HCI) Sigma chemical., ST Louis, US.A.
(Riboflavin) Sigma chemical., ST Louis, US.A.
(Thiamine-HCI) Sigma chemical., ST Louis, US.A.
(Trisma Base) Sigma chemical., ST Louis, USA
(cystein) Sigma chemical., ST Louis, US.A.
(L-rhamnose) Fluka, Switzerland
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3.2

321 (surface tension)

4°c 8,000 20 Nuoy
ring method (Ring tensiometer)

322 (critical micelle concentration)

Pseudomonas Sp. AdL

Sheppard  Mulligan (1987)

70

60

S0 +

z

= 1 D (CMC)

2 40

'S .

S 30 ; . *
20 + :
04—+ttt

0 5 10 15 20 25 30
(%viv)

31
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CMC AB, BC B
(Linear regression)
AB:yl= IXl+
BC:y2- 20+ a2
B
b.x, + a, = bX, + a, yl=y2

b, X, — b6=a, —dq
x(b;—=b,) =a, -a, Xl=x2
x= a2 a)l( 1 b)
B (2- DI(1- 2

BD B EF X
[Critical Micelle Concentration (CMC)]
Y (yCMC)
(CMC-)) (100/CMC)
3.2.3 (Qll displacement test) Morikawa
(1993)

0 . 150 . 15

50 8.0

10

3.2
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o = .
717 3.2 LAAIITNIINIZR 18U (Morikawa UATATWE, 1993)

33
40
8,000 2
34
b 1
)
02
421

=Nr2

(dilution factor)

@°c 12

Dische  Shettles (1948)
1
45
10
396

(3%)



46

35 Pseudomonas sp.
AL

351
Pseudomonas sp. Al
3 °c 24 (
1.2) 0 . 20 .
0.14% (
L44% (wh) ( , 2542
71.907% (W)
) 200 (30+2°C)
16 660 1
4% ()
007, 0.14, 020 0.28 % (W)
144% (wh) 8,000 20
33
, 34 CMC 322
323
352
351 207, 6.14,
1029 1436 0.14 % (wn)
1 660 L)
200 (301 2
°C) 12 8,000 20
33 ' ' , ,
34,  CMC 322 323
353
351 10.29
1 660 A4%(v)

200



(3022°)
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12

8,000 2 33
34 CMC 322
323
36 |
361
351 10.29
1 660 4%()
10 200
(30J: 2°¢ ) 6 12
8,000 20
36.2
6 N HC 2
4°c 10°c 10,000
30 2
10 °c 10,000 30 2 (Cooper
, 1981) 1
8
2 1
3
3
)
40°c
37 ?
311 Critical Micelle Concentration (CMC) Sheppard ~ Mulligan
(1987) 100 . 50
8 0.00001 - 10



CMC
3.1.2

100
2-12
3.1.3

10

3.22

3.4

3.1.5

100 °c
50
323

5
323
3.7.6

4-100 °c

* 36.2
)
323
36.2
100
8
36.2
36.2
2 15
1 Tl
3.2.2
20,30 40
3.2.2
NaCl
36.2

100 .
2-12 10
32.2
100 .
2-12 10
3
323
100 .
8 10 .
100
8 32.3
100 .
8 10 .
100
8
120 °c
100
8
100
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)

s

6l

sl

0



NCl 055 %( A) 10 . 10
100 50
NeCl 055 %wh)
322
311 NeCl
, 36.2
NCl 055 %( A) 10 . 10
100 50
323
378 (emulsion index)
361
36.2 0 . . %
8 4 . 15
6 . 5
Patel  Desai,1993

emulsion index = hEx100

hs
hE= !

3.7.9
, 36.2
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3.2.2

6
8
3.2.
100 . ol
8
6
8
L7330 %
50
0.5

40,30, 20, 10, 5,4, 3 2



3.1.10

50

(biosurfactant)

(synthetic surfactant)

(sodium dodecyl sulfate, ),
(cetylpyridinium chloride, CPC)

80 (tween 80),
(Noble Dispersant) H

3741
| 10
4
4
25 4
05 )
3 7.12
254)
TLC
34

3.6.2
-100 ( triton X-100),

20 . 0.5 1 ,
10-20,000

analytical TLC

(Haba , 2000)
1. Spot TLC 1
65 25
TCL ( 05 )
0.5% 60 °c 30
(Arino , 1996)
05 . Spot TLC 1
65
TCL (
( )
20 (
361 362
40

production yield
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38

38.1 preparative TLC
3.6.2 25
05 . spot preparative TLC silica gel 60
TLC 0x20 . 2
65 25 4
TCL ( 05 )
15 (
) Rf
TLC 1 TLC
TLC 5
125 )
( e )
1 2 13
"3 1 2
4 1 1
5 6
3-4
3.2.3
evaporator
38.2 silica gel 60
silica gel 60 60
L2 3 80 % 0.5 %
60, 40 20 %
200
4 100 % 05 %
80,60 40 % 200
5 100 % 0.5 %

90, 80,60 40 % 200



6 100 %
90,80 60 %
fraction 50
fraction spot  analytic TLC spot
381 fraction
3.2.3
analytic TLC
fraction fraction
evaporator
3.8.3

1 Pseudomonas Sp.
Wimpenny, 1978)
3.6.2 5

(Williams

silica gel column (F5) 3.8.2 5

Dische Shettles 1948
200 - 700

384 HPLC
silica gel
2 3 80% 3
3 .
endcapped (reverse phase)
0.1%
0.1% ) 0.6

250 x 4

% 50% 10
(8%B/min)

(5%B/min)
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0.5 %

5 Jigml

200 .
2 3
2-3
Ro fraction
fraction
5
Pseudomonas Sp.
1 10% 3
45 6 100%
HPLC Lichrocart C8
A (10%
B ( 100%
A 5
100% B 1
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2 30% B 5 %

60% B 2%/ in 100% 4
(10%B/min)
3 60% 5 %
70% 10 (0.5%B/min) 100% 5
(6%B/mi )
4 50% A 5 %
65% 15 (1%B/min) 100% 35
(10%B/min)
5 6 60% A 5 %
5% 20 (1% / in) 100% B 1
(2%B/mi )
V detector 220 peak
centrifuge evaporator 1
§ | 10 5
32.3 silica gel HPLC
peak
3.9 |
HPLC RT
( RLONG HPLC
HPLC LC-MS
HPLC ( [ )

IR HPLC nujol
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