41 ? Pseudomonas Sp. Adl
Adl
Bergey’s Manual of Determinative Bacteriology (Holt , 1994)
Pseudomonas Sp. Pseudomonas SP. Adl
Pseudomonas Sp. Adl
, 2542

0.07-0.28% ( M)

18 AN —— 250
312 2
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\“ ﬂ a '
& & e ¢ 2
g .c t100 % 3
J:! R 4 (=
s 2t <
. R
0 : . 0 ¥
0.07% 0.14% 0.21% 0.28%
Uiurne ulnsiau% (wiv)
= UL A A WA - [Furnuamiauruiua
—- CMC -1 - A1TATERNUUINY
41 Pseudomonas SP. Adl
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0.14 %(whv) 9.12

1.67 , 188.69 cm2  CMC "1 200 1
CMC
! 0.14 %(wM
8 = —‘ ﬂ)
ik R
6 = -
3 27 W F
7 . 4 ao;__]g O
.- o £ 0
; G "%
5 14 =
0 % 0
207 0.14 1029 1436
1 bo-MM
4.2 Pseudomonas SP. Adl
12 1

CMC 4
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10.29

1.70 , 196.06 cm2  CMC "1 200
10.29
43
12 —+ - 250
= B W 120 §
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z G ° E:
§ S i 150 Aog -
‘'« = ‘ O
€ & 87 & =
5&‘ Ao§ 100 3.2 O
g 4 - &
5 g -
a0 L =
= é 5 | 50 'u§
<
0 - Pt ——+— 0

0 6 12 1824 30 36 42 48 54 60 72

dq1ng

= dnwndnisaduds ST afiaaniinausuiug - CMC -1 = msnszangdiiy

43
, CMC 4

43 Y

12 20106 c¢m2
17 CMC 200

42



57

10.29 71907 %

% 0.14%(W/V)
12 200
4.2 :
42.1 Critical Micelle Concentration (CMC)
70
A
60
E D
d 50
E
= E 40
€ B . 20 C
10
Y :
0.05
0.00001  0.0001 0.001 0.01 0.1 1 10
logi (. )

4.4 CMC log
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32.2
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o
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45

/

29-304

2-12

4.5

2-4

1963 ¢cm2
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6
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29-30
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50 ,
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29.5
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29.5
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29.7
29.5
29.0
2.1
29.0

29.0
29.5
29.0

28.9
29.0
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29.0
29.0
29.7
29.0
28.9
29.0

29.0
29.0
29.5

29.0
29.8
29.0
29.0
29.0
29.5
29.0
29.5
29.0

29.5
29.5
29.5

29.0
29.5
29.0
29.5
29.0
29.5
29.0
29.0
29.0

29.0
29.5
29.0

10

29.0
29.9
30.0
29.0
29.0
29.5
29.0
29.5
29.0

29.5
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29.5
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29.0
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29.0
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29.0

60



42

10
20
30
40
50
60
10
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6.6
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6.6
11
6.6
6.6
6.8

6.8
1.0
1.0

5.94
11
11
6.6
T
6.6
11
11
1.0

1.0
6.8
1.0

6.3
6.4
6.0
6.6
11
11
6.1
11
1.0

1.0
6.8
1.0

126
126
111
111
102
111
126
111
120

125
118
125

10

111
10.2
101
111
11.0
112
103
112
115

115
112
115

12
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101
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105
111
105
108
101
110
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110
105
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424

50

10

4.6

5-10

32.3

0.1

A W) HELMRLLAEUSLUKMM
(4 ~s Y 4

99999

4.6

(tensiometer)

4.6
16.62-19.63 cm2

4-100 °C
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8 8 ¢
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10 . .90
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N
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411
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427 NaCl

1 S
8 055.0% ( ) 100

50 8
0,005-0.5% 43 290295 | 6

44 0530

12-10 cm2
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0.5

29.5
29.0
29.0
29.5
28.8
2.1
29.3
29.5
29.7

29.5
29.8
2.1

10
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29.5
29.0
2.1
29.0
29.3
29
29.6
29.6
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29.0
29.3

15
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294
29.3
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29.2
29.2
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29.4
29.2

2.0
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2.1
29.3
2.1
.1
291
29.3
29.5
291

291
291
291

2.5

21
29.3
29.4
29.3
29.3
291
29.4
hoho
29.8

29.3
29.3
2.1

(1)

NaCl (%owiv)

3.0

29.4
29.0
291
2.1
29.0
294
294
29.4
29.3

21
29.0
294

3.5

29.3
21
29.4
29.4
29.3
2.1
29.0
29.7
29.4

29.4
29.3
2.1

4.0

29.0
29.0
29.3
29.0
29.3
29.3
2.1
2.1
29.5

29.0
29.3
29.3

45

29.5
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29.4
2.1
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29.3
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29.0
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29.3
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29.0
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2.1
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29.0
21
29.0
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29.4
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29.0
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114
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108
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2.0

108
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107
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2.5
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3.0
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108
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106
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106
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35 40
62 57
62 57
61 57
60 58
61 57
60 55
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61 56
60 57
61 58
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49
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49

49
49
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5.0
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45

36.1

24

0.0
0.0
04
2.3
24
3.0

34
43
45

24

15.56
61.64
44.16
45.21
44,31
62.50

19.73
84.62
55.24

10

67.12
63.89
10.83
1113
70.14
67.13

66.49
65.15
0.00

3.1.8

70.00
60.05
40.00
41.25
0.00
62.00

75.58
60.00
52.00

61.52
63.21
68.85
70.00
69.82
67.03

68.0
60.87
0.00

3.6.2

0.00
0.00
0.00
0.00
0.00
62.00

0.00
2.89
0.00

30

36.59
61.11
60.38
68.57
55.74
65.67

62.50
0.00
0.00
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90

24

18.24
69.23
83.33
14.64
66.12

30

10.14
56.67
60.81
66.92
58.87

1110
65.87
60.88
71.58
59.56

(%)

67.11
56.12
51.26
62.88
58.23

30

4.05
8.00
36.76
14.45
13.06

24

11.59
54.19
41.10
31.84
42.86
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4.2.10

10 . .
10 - 20,00( . 323
, 1-100, 80,
(noble dispersant)

8 Pseudomonas SP. Adl

(), -100 (Triton X-100), 80
(Tween 80) (noble dispersant) (CPC)

(413

200

Qoé
é
Rz
0 1000 2000 3000 4000 5000 6000
(g
--BSA41 -NCPC tween 80  triton-x100 ' noble dispersant
4.13 (- Adl)
() -100 (Triton X-100),

80(Tween 80), (noble dispersant) (CPC)
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4211 analytical TLC

36.2
Rf 0.90 "' RF0.62 4.14

[—”' Reuoaemr _'_—‘l S

M1

Surfactin

A4l crude extract 2 mg C)
Ad1 crude extract 4 mg. O
\

414 TLC
silica gel 60 (65:25 :4)

4212

41
10 36.2
133.5 13.35

18
14.38

production yield (Yp) 0.125
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( )

, 2542 0.9
8 production yield (YpS 0.113
4.7
Production broth
(9 of (Yp) ()
(ofi) (o) rhamnose/l) (g /g) |
24 8 T2
2% () 8.00 6.97 0.9 0113 3% 97 113
2% (viv) 14,38 13.35 18 0125 48 186 19
4.3
431 preparative TLC
preparative TLC
5 . 38.1
TLC 6 8
TLC 5

35 6
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43.2

3.8.2

,4.15

FL
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v

181051

oy O BWw N -

o
o

ATN19INT

fraction

30

20

0.33
0.61
0.68
0.75
0.83
0.95

silica gel 60

¥/
16

36.48
56.7
102.0
93.7
128.0
121.0

38.1

silica gel 60

123456789101112

TLC

5

4.15

1-4
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1234567891001
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100
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60
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123456 78910010

TLC 4 4-6

123 456 7 8 9 1011 12 13 14 15

5 TLC 1-3
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o o o o o
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1234567891000

1-3

TLC

Fo



fraction

4.16

Fl
F2
F3
F4
F5
F6
CE

silica gel column

3.6.2  spot

silica gel column

4.17

analytic TLC
14
1-3
1-3
4-6
1-3
1-3

3.8.2

analytic TLC

4.16

381

o o1 Bow N

FL- F6

analytic TLC

silica gel column

silica gel column

silica gel column

silica gel column

silica gel column

silica gel column
3.6.2

81
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4.17 analytical TLC 3.8.1
3-4
4.16
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433 ' ' ' ' L

Pseudomonas
sp. A4l

Pseudomonas sp.

5 pj/ml
1000

085 ;

080 =

070
065
060

055

A 0.50 \

045

040 \ o\ i%U !

32*] 15

0 15 340.02
492.01

010 32238*02

005

ooUo

200.0 250 300 350 400 450 500 550 600 650 7000

MANNOSE
--------- glucose

GALACTOSE
RHAMNOSE

418 - Pseudomonas sp.
34

382.94 412.64
413.82 399.81
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14 |
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02,

01 .

0.00

2000

4.19

39* 12

e
CRUDE EXTRACT

Rhamnose std

399.81

600

398.12

650

3.6.2

7000
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19
18 263
16
IR
13 262.9*
12
10
08 39321
o7 3981
Z: 28117
03
02
o \
000
2000 250 300 350 400 450 600 550 600 650 7000
F5
RHAMNOSE
4.20 *
silica gel column (F5) 38.2
393.12
399.81
3.6.2 F5 Pseudomonas sp. Adl

Pseudomaonas sp.
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434 HPLC
F1-F6 silica gel 60 column HPLC
3.8.3 peak 3.2.3

1.75 =

A 220
|
@ RT 2387 195cm
b e RT 2574 112.32 ¢

05 — I [( o ‘
10 g o s g
REEE - i Y
BN NI
e ) LAN \ Y W T\'ﬁm‘{\r\
\\*—‘M IR,
0 | : |
10 20 30
421 HPLC FLORT
23.87 195 . . 25.74

112.32



| RT 29.27
168.55 cm

RT 28.77 RT 29.92
4378 cm 127.80 cm’

1.75 —

A 220

4.22 HPLC F2 RT

28.11 4387 . . 29.21
16855 . . 2992 127.80
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1.75 =i

2
m

99.60 ¢
4271 cm

<4 RT 21.18

A 220
5,4%
%
2R
? 4———— RT 1295 9438 cm’

r-{ Y &——————— RT 1448 11232 ¢t
§ k3

. 22 4———— RT 20.22

. Vo ™
m X0
Doy a2 o S T
05 — g Ml Ny N O 0T e e D
oy 1Yy ey ‘&-b‘—m 1\" I.:trj S '\r;rl'.ﬂ Po 0T . - m
Sy S (S oS YN .7 Nm et e N M 3
Lee | o=t B o S e —
TN —— T —r, N l.l'l

4.23 HPLC F3 RT '
12.95 9438 . . 14.48
11232 . . 20.22 99.60 . . 21.18
42.71
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1.75 =

0cc v

min

HPLC FA RT

4.24

9.63

9.55

8.36

67.78

13.66

34.85
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A 220

72,54 4———— RT 3268 2522cm’
«33
i
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4.26

peak

F5

HPLC

RT

25.22

F5
15.99

F6

F6

F5

19.76
3.8.3

F5

32.68

F6
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<
S g 3;'“; T
4 o
T SO
g
30 AIO
4.21 HPLC 5 F6
F5
F5 F6 F5 RT
15.99 16.61 19.76 21.24 F6 RT
32.68 33.11
4-13
4.4
peak HPLC
220 peak
peak F4  RT 13.66 67.78 . . A

peak F5  RT 15.99 131.82
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peak F5  RT 19.76 131.82 . . C
F4 F5 HPLC 6 peak
LC-MS IR A.B C LC-MS IR
-2 )

RT: 0.01 -40.02 NL:
100 4,76E6
Base Peak
% 239

80 2388

0
1§ 60

< %
o
Ty

1660
%5 AT
Ag A 12 aman TS ae 214 , _
o Qo1 B Timezgmi%)'zzl TvITV'TVin s 1" "TV' TVA
O T JRA406 AV 13 SR 2001001 N 29286
901;
1§
é s
mj 2963
" 2395 7.3 4818 6494 6903 838.5 972.5 10416 12456 1316.2 1379.5 1466.3 167 1739.1 18191 1999.3
9 260 = ado I sd%‘ s " 1000 %" i nz'o‘ui' M 1‘3'21?0 i 16’009‘2' 1s'ooJ' 2000
ﬁ%ﬁ%]ﬁ&m 9 B 200100 N: 5365
0w 273
D;
8
0
0
9
& Q0
K|
20
D mems wu o 7 G0 S0 79 E9 W B MW 191
200 400 (1) &0 oo m2 1D’ 10 0] iSX) «l»
4.28 LC-MS Mass spectrum A
peak RT 24.02 M+H]+ 295.3

peak RT 7.28 [M+H]+ 272.3
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]

3
70 4
65 4
60
55
50

453

%Transmittance

40

sasalaagalas
3437.50

354
30 4

25

2715.63
1305.88

1635.29

2856.25

£

2921.88
1461.18
e
137647 — —

I
—
N5
—

=
1023.53—
967,19 —

1155.29

ez

847.66

723.44 >
619

4000

L] L]
3000 2000
Wavenumbers (cm-1)

T
1000

4.29

4.9
, 2534

WAVENUMBER (cm')

IR spectrum A HPLC

IR spectrum A

Functional group

1376.47 CH3bending
1461.18 CH2, CH3bending
1635.29 -C00-

2856.25, 2921.88 CH- (-CH2, -CH3) stretching
3437.50 OH
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RT. 0.

10ft

01 - 3501
215

90
8

0
s
60

50

|40 2450

30 I

1 2541
20 085 . 12631 2902 3070 3334

1675 1815 f "
0 o 16280 ||/ ' ‘ff(( *.|.| | t \
D[ 267370 07 B8l 8491981 sy HN 19-7!51 ’._'.

2 176 8 D & s & 45 ow 2= U B B N A

glgég Eeak
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T:# ,?701-[%%0](15&602_%%?070?6 A3 SB 2 001,001 NL:114E5
100 , 521.4
90 1
80 |
" 70
é 0 |
fo
{ o
€ 304 528.4
i 5493 g629
205 639.5 835 s
10} (8154 1030.8
[ 1992 392 5224 1”?'5” =i A BET a7 16015 17103 18463 19822
200 400 " s00 800 1000 1200 1400 1600 1800 20ba
m/z
4.30 LC-MS Mass spectrum B peak

RT 23.15 [M+H]+ 527.4
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, 2534

WAVENUMBER (cm')
1160.00
1376.47
1456.47
1635.29

2856.25, 2921.88
3353.13- 2700

Functional group
-C-0-C-
CH3bending
CH2,CH3bending
-C00-
c-h-(-ch2 -ch3j
OH

] - \ —
0 \f\\\ﬁ:>>/:>, Tr\<::" a
< o ]
3 @ g \\ g8 3 o
- 5 . ©w
*3 - g « 2 o o
b L) - o - 9. 9 5
o o o o 'y
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© 55 \ o b
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= - |
g 50 !
@ ] |
5 o L
':. 454 || |
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40 1] e
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35-: 1 i % -
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] || 8 ~
30 3 - I S
] - {1 b
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25+ -4 | b
T LJ Ll
4000 3000 2000 1000
Wavenumbers (cm-1)
431 IR spectrum B HPLC
4.10 IR spectrum B
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RT: 11.96 + 30.12
100 ;

90 1

2527 |
24.02 !

= R

23.21 |‘

19.25 237 21 ssl
1149 1877 ) 2035 2158, &
v s ' 1 ". 4

16.35

vd 4

4.96
1299 J/

13 "9
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|
801
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i
60§

n

50

Relative Abuncance
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8036 go5s
7895 || |
663.6
702.8
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12450 |
i

10 27&4 3154 1382.1
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" 1400
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" 1600

1800 " 2000

16415.1 1790.0 |931.‘

ooy
1400

LC-MS
[M+H]+
RT 28.36
RT 28.94

Mass spectrum

661.6

4.32

RT 28.36 peak
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Mass spectrum
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" 1600

2000

1800
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%Transmittance

1376.47

T T L)
4000 3000 2000 1000

4.33 IR spectrum C HPLC

411 IR spectrum C
, 2534
WAVENUMBER (cm') Functional group
1155.29 -COC
1376.47 CH3bending
1461.18 CH2, CH3bending

2846.88, 2921.68 CH (-CH2, -CH))
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ICMS R
Pseudomonas aeruginosa
(Eowards  Hayashi, 1965; Hisatsuka , 1971; Renclell , 1990; Deziel
, 1999: 2000; Mata-Sandoval , 1999)

412 AB C

RT
HPLC [M+HT

(min) (cm2
213 Hydroxyhexadecanoic acid
A 1360 big 295 Sodiumhydroxyhexadecanoic acid
B 1599 13182 507 RhaCICIN
C 1976 13182 661  Unicentified



	บทที่ 4 ผลการทดลอง

