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Table 11 Details on specimens collecting trops
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Number of
Location Date Collection method Depth (ft)
specimens
1 May 22, 2003 On-shore, Scuba diving 1-50 28
2 Jun 15,2003 On-shore, Scuba diving 0, 30-70 68
3 Jul 8-10, 2003 On-shore 0-5 12
4 Dec 17, 2003 On-shore 0-5 11
Total 119
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Figure 1 Percentage of specimens used for isolation of actinomycetes
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Table 12 Types and numbers of specimens from marine environment from each

collecting site

Number of specimens

Location

Sponge  Sediment Algae Coral Biofilm Shell ~ Others Total

1 14 6 0 2 4 2 0 28

2 38 6 9 9 0 2 4 68

3 0 12 0 0 0 0 0 12

4 0 6 3 0 0 2 0 11
Total 52 30 12 11 4 6 4 119

DIV w1 IMZIALAZIMZUNEIU 19 iag s g T 51l

1 d‘ a a A o % ~
Huadn 2 ﬂ’é)\iﬂuiﬁcﬁu!!ﬁ%’]ﬂﬂﬁ1ﬂ31’q’ﬂi 1 Iallaa
1 H -5 -5 o { d
UHan 3 FrIRINIP WHIAATN, N5l Hazning

unasn 4 vusethnui daniadga

2. MIuNRAR 1 UNIANDINNIA

YY) 4 a [y o a Y Y
2.1 ANNFUNUEIZH N HAVDIA IRz IIULRAR Mg aN NN g
v 9
NnUIUYRILEAR Iusaniuen ldandlreg1alunzasiviuniviug 58
] 4 [] a v A t:i 9 g’ A o t:i A [y} J
deius wuwend ludedniiven laninveshiswiuanniigane 23 deius lu

d‘ a v A d' 9 a ] A o T v A
ﬂJﬂ!%‘V]LL@ﬂG\THNfJ?f‘Vl‘V]!,!,EJﬂblﬂflﬂﬂﬁl%ﬂ’é]Llﬂﬂ!!ﬁ%’cTTHinJiJmu’JuL‘Vﬂﬂuﬂ’ﬂ 11 @y



46

o 4 = a = d' 9 [ ard A A o
WU Llfmll!l'ﬂﬂﬂ]uuﬂﬁﬂ‘ﬂllﬂﬂUlﬂi]’]ﬂﬂgﬂ'ﬁl Wausinmuazilaenvesdiuiu 7

4 o o ]
ag 3 TWNUT MUY ﬂQLlﬁﬂQGLUﬂ']Wﬁ 2

52

23
30 7

TUIU

[

20
10

:‘ a 1 [ ad A A
Woall  eznouUAN  @11IIe Pemse Waudinw nlasnvos

H Srunumendludoan@oius) O S1uiudiodis @wed)
A o a v a A Y ° o =
NMAN 2 i]']u’]uu'ﬂﬂ@ILljJElﬁ‘ﬂ‘ﬂll,flﬂhlﬂlmg%']ujuﬂlﬂﬂ'lﬂﬂlﬂﬂiﬂﬂ'ﬂ&’m

Figure 2 Numbers of isolated marine actinomycetes and collected specimens
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Figure 3 Isolation index of actinomycetes from marine specimens
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colourimtric microdilution broth
Table 13 Initial condition of bacterial used for colourimetric microdilution broth

antibacterial assay

Tested bacteria Amount of cell (CFU/ml)  Incubation time (h)
Staphylococcus aureus 4.5x 10° 10
Bacillus subtilis 1.0x 10" 8
Enterococcus faecalis 1.0x 10° 12-15
Pseudomonas aeruginosa 1.0x 10° 15-18
Salmonella typhi 1.0x 10° 12
Shigella sonnei 6.0x 10’ 12
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7% colourimtric microdilution broth
Table 14 Antibacterial susceptibility of antibiotics by colourimetric microdilution broth

antibacterial assay

Antibacterial activities MIC (pg/ml)

Antibiotics
S. aureus  B.subtilis E. faecalis  P. aeruginosa S.typhi S. sonnei
Vancomycin 2.5 2.5 5 5 2.5 5
Tetracycline 2.5 5 5 1.25 1.25 10
Amphicillin 1.25 1.25 1.25 2.5 10 2.5
Kanamycin 5 5 1.25 1.25 1.25 5

Chloramphenicol 5 5 2.5 2.5 10 10
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Figure 6 The percentage of active crude extracts against bacterial cultures, classified by
cultivating media
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Table 15 Number of antibacterial crude extracts from 4 cultivating media

cultivating Number of antibacterial crude extracts

media S. aureus  B. subtilis  E. faecalis P.aeruginosa S.typhi S. sonnei

A 7 17 3 0 3 4
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Table 16 Actinomycetes that produced active crude extract by only a cultivation

medium
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Table 17 Actinomycetes that produced active crude extract by all 4 cultivation media

Crude Antibacterial activities at 300 pg/ml

extracts S. aureus B. subtilis E. faecalis P.aeruginosa S. typhi S. sonnei

CNAOO1A +

CNA001B +

CNA001C +

CNAO001D +

CNAOO3A + + + +
CNAOO3B + + +
CNA003C +
CNAO003D -

CNAOO4A + +

CNA004B +

CNA004C + +

CNAO004D + -

CNAOO7A + +
CNA007B +

CNAO007C +
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CNAO07D +
CNAO5S3A + + +
CNAO053B + + +
CNAO053C + + +
CNAO053D + + +
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Table 18 Number of antibacterial crude extracts classified by sources of actinomycetes

Total number
Number of antibacterial crude extracts

of
Source
antibacterial
S. aureus B. subtilis E. faecalis P.aeruginosa S. typhi S. sonnei
crude extracts
Sponge 33 10 22 7 0 11 8
Sediment 3 0 1 1 0 2 1

Algae 21 6 11 5 0 5 4
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Coral 2 0 2 0 0 0 0
Biofilm 1 0 1 0 0 0 0
Shell 2 2 1 0 0 0 0
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Table 19 Antibacterial activities of crude extract against at least 3 tested bacterial

Crude Antibacterial activities at 300 pg/ml
extracts
S. aureus  B. subtilis  E. faecalis P.aeruginosa S.typhi S. sonnei
code

CNAOO3A + + + +
CNA003B + + +
CNAOOSA + + + +
CNAOO7A + + +
CNAO31C + + +
CNAO039C + + +
CNA048C + + +
CNAOS3A + + +

CNAO53B + + +
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normal phase flash chromatography
Table 20 Dried weight and antibacterial activities of fractions obtained from a normal

phase flash chromatography

Weight MIC (ug/ml)
Fraction Mobile phase

(mg.) S. aureus  B. Subtilis  E. faecalis P.aeruginosa S. typhi ~ S. sonnei

1 DCM(100) 44.5 37.5 37.5 >300 >300 >300 >300

2 DCM:EtOAc (80:20) 23.9 9.38 18.75 >300 >300 >300 >300

3 DCM:EtOAc (60:40) 31 37.5 75 >300 >300 >300 >300
4 DCM:EtOAc (40:60) 53 2.34 0.58 1.17 >300 >300 >300
5 DCM:EtOAc (20:80) 2324 0.58 0.29 0.29 >300 >300 >300
6 EtOAc (100) 121.3 1.17 1.17 0.58 >300 >300 >300

7 EtOAc:MeOH (80:20) 187.1 2.34 2.34 18.75 >300 >300 >300
8 MeOH (100) 72.9 18.75 9.38 >300 >300 >300 >300
Total 744.1

Vancomycin 2.5 2.5 5 5 2.5 5

HUYHR DCM (Dichloromethane)
EtOAc (Ethyl acetate)
MeOH (Methanol)
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Table 21 Dried weight and antibacterial activities of fractions obtained from a reversed

phase flash chromatography

Fraction Mobile phase =~ Weight MIC (pg/ml)

(mg) S. aureus B. subtilis E. faecalis P.aeruginosa S. typhi S. sonnei

5.1 MeOH:water (50:50) 63.8 37.5 18.75 18.75 >300 >300 >300
52 MeOH:water (80:20)  106.6 0.585 0.146 0.29 9.375 150 300
53 MeOH (100) 27.2 4.687 2.34 18.75 >300 >300 >300

Total 187.6

Vancomycin 2.5 2.5 5 5 2.5 5

HUYLHA MeOH (Methanol)
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system (A: at wavelength 254 nanometer and B: at wavelength 210 nanometer)
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Table 22 Condition of HPLC gradient system

) P 8a31152
a1 (U1N) MU0 (%) 11 (%) e L
(HaaansnouIn)
0 45 55 0.5
5 60 40 0.5
6 60 40 0.5
11 75 25 0.5
12 75 25 0.5
17 90 10 0.5
18 90 10 0.5
23 100 0 0.5

60 100 0 0.5
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Figure 11 Diode array spectrum of fraction 10.1,10.2 and 10.3

75

a1 iEy

| |sr418

2000
mo-i
wuo—;
“"?

o.:

70N 12 Tasun TaunsuueansuenaIsaiIui 10.1 MUETNNZMIFLULY

INTATUAUAITIN 22 (A: NANVEIIAAY 254 U TUINAT LAz B: 1A

A
g1Inau 210 uﬂumm)
Figure 12 Chromatogram of fraction 10.1 by gradient system (Table 20) (A :

at wavelength 254 nanometer and B: at wavelength 210 nanometer)
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Figure 13 Chromatogram of fraction 10.2 by gradient system (Table 20) (A :

at wavelength 254 nanometer and B: at wavelength 210 nanometer)
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Figure 14 Chromatogram of fraction 10.3 by gradient system (Table 20) (A :
at wavelength 254 nanometer and B: at wavelength 210 nanometer)
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Table 23 Antibacterial activities of fractions obtained from a reversed phase HPLC

MIC (pg/ml)
Extracts
S. aureus  B. subtilis  E. faecalis P.aeruginosa S.typhi S. sonnei
10.1 0.585 0.146 0.292 75 300 300
10.2 0.585 0.073 0.146 9.375 37.5 75

10.3 0.585 0.292 0.585 37.5 300 300
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