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Abstract

In the course of our investigation for the antibiotic-producing actinomycetes. Twenty
actinomycete isolates were isolated from marine sediments collected in Andaman sea in Krabi
province. These isolates could be grouped by morphological, physiological, biochemical
characteristics including the antimicrobial activity into three groups. The actinomycetes in group |
produced white aerial mycelia that usually bear long chain of spores in spiral type. Group Il could
not produce the aerial mycelia. This group produced single spore directly on orange substrate
myclia. Group I produced yellow with straight chain of spores. The fermentation broth of
representative isolate in each group was extracted with three organic Solvents, hexane,
ethylacetate and n-butanol and were tested for anti-microbial activity by disc diffusion technique.
The result revealed that crude ethyl acetate extract of actinomycete in group 111 exhibited the anti-
microbial activity against Bacillus subtilis ATCC 6633, Staphylococcus aureus ATCC 25923,
Micrococcus luteus ATCC 9341 while the crude extract in hexane and -butanol part had no anti-
microbial activity; moreover, all part of crude extract of actinomycete in group | and Il could not
inhibit the growth of test microorganisms. Crude ethyl acetate extract of actinomycete in group Il
was purified by silicagel column chromatography using dichloromethane and methanol (9:1) as
solvent system. Antimicrobial assay-guided fractionation of the ethyl acetate extract yielded 5
fractions. The fractions of FI F2 and F5 showed no antimicrobial activity while the fraction F3
and F4 exhibited significant antimicrobial activity against Bacillus subtilis ATCC 6633,
Staphylococcus aureus ATCC 25922, Micrococcus lutues ATCC 9341, Furthermore, the fraction
F4 were analysed for the determination of chemical constituents by 'h-NMR spectroscopy and
revealed that this fraction showed the interested signaling pattern of the 'n -NMR.
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ATCC = American Type Culture Collection
B. subtilis = Bacillus subtilis

C. albicans = Candida albicans
E. coll =Escherichia coli

EtOAc = ethyl acetate

ISP = International Streptomyces Project
KB = Krabi province
M. luteus = Micrococcus luteus

MeOH = methanol

MHA = Muelier-Hinton Agar

NMR = Nuclear Magnetic Resonance spectroscopy
n-BuOH = n-butanol
nm = nanometre
Ps. Aeruginosa = Pseudomonas aeruginosa
SDA = Sahouraud Dextrose Agar

. aureus = Staphylococcus aureus
TLC = Thin Layer Chromatography
uv = Ultraviolet

= microlitre
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I
: prokaryote muramic acid
diaminopimelic acid chitin - glucans
10-50
(Goodfellow and
Williams, 1983) (45%)
(38%) (17%)
Streptomyces 70% ( 8,000 )
( 1) Micromonospora 5% (740 )

Streptoverticillium,  Kitasatospora, ~ Actinomadura,
Saccharothrix, Microbispom, Microtetraspora, Nonomuria, Actinoplanes, Dactylosporangium,
Thermomonospora, ~ Thermoactinomyces,  Nocardia, Saccharopolyspora,  Amycalotopsis,
Kibdellosporangium, ~ Pseudonocardia,  Actinosporangium,  Streptosporanghim, — Spirillospora,
Planobispom, Planomonospom (Berdy, 2005)
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1 - (Berdy, 2005)

Streptomycetaceae Thermomonosporaceag:

Stfieptomyc.es -8000  Actinomadura 345
Sireptova ticilhum 258  Saccharothrix 68
Kitasatosporia 37 Microbispora 54
Chainia 30 Actinosynnema 5
Microellobosporia 11 Nocardiopsis 41
Nocardioides 9 MicrotetrasporaiNonomuria 26/21
Micromonosporaceae Thermomonospora 19
(Actinoplanetes) MicropolysporalFaenia 1313
Micromonospora 740 Thermoactinomyces 14
Actinoplanes 248 Thermopolyspora 1
Dactylosporangium 58 Thermoactinopolyspora !
Micromonosporaceaei ) Mycobactenaceae:

Ampullarielta 9 (Actinobacteria)

Glycomyces 2 Nocardia (357)
Catenuloplanes 3 Mycobacterium 57
Catellatospora 1 Arthrobacter 25
Pseudonocardiaceae: Brevibacterium 17
Saccharopolyspora 131 Proactinomyces 14
AmycalotopsisINocardia 120/357  Rhodococeus 13
Kibdellosporangium 34 Other (unclassified) species'

Pseudonocardia 27 Actinosporangium 30
Amycolata 12 Microellobosporia il
Saccharomonospora T Frankia /
Actinopolyspora 1 Westerdykella 6
Streptosporangiaceae: Kitasatoa 5
(Maduromycetes) Synnenomyces 4
Strepto,sporangium 79 Sebekia 3
Streptoalloteichus 48  Elaktomyces 3
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prokaryote
muramic acid diaminopimelic acid chitin
glucans
1050

(Goodfellow and Williams, 1983)
Dactylosporangium, - Streptoverticillium,  Actinoplanes,
Actinomadura, Streptosporangium, Saccharopolyspora, Chainia, Nocardiopsis, Ampullariella,
Amycolatopsis, Kitasatosporia,  Pseudonocardia, ~ Saccharothrix, ~ Microtetraspora,
Microellobosporia, Streptoalloteichus, Actinosporangium, Kibdelosporangium, Actinosynema,
Planobispora, Microbispora, Planomonospom  Saccharomonospora (Old, 1994)
(marine  actinomycetes)

(symbiosis) Streptomycetes, Nocardia, Micromonospora
Salinispora
(sediment) Actinomadura,  Actinosynnema,
Amycolatopsis, Frankia, Micromonospora, Nocardiopsis, Nonomuraea, Pseudonocardia,
Saccharopolyspora Salinispora, Streptomyces, Streptosporangium — Verrucosispora

(Kin, 2006 ) ( 2003-2008, )



Compound

Diazepinomicin (EC0O-4601)

3.6-disubstitutedindoles

Frigocyclinone

Glaciapyrroles

Gutingimyci

Helguinoline

8-amino- 1,4 |diazonane-2,5-dione

Komodoquinone A

Glaciapyrroles

Marinomycins

Mechercharmycins

leucyl-4-hydroxyproline

SalinosporamideA (NP1-0052)

Cebulactams

Source

Micromonospora sp.

Streptomyces sp.

Streptomyces griseus

Streptomyces sp.

Streptomyces sp.

Jailibacter limosus

Sreptomyces acrimycini

Streptomyces sp.

Streptomyces sp.

‘Marinispora’

Thermoactinomyces sp.

Sreptomyces sp.

Salinispara tropica

Saccharopolyspora cebuensis

Activity

Antibacterial; Anticancer; Anti-

inflammatory

Anticancer

Antibacterial

Antibacterial

Antibacterial

Antibacterial

Antitumour

Neuritogenic activity

Antibacterial

Antibacterial; Anticancer

Anticancer

Antitumour

Anticancer

Antibacterial; Antioxidant
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4
deep freeze 10% glycerol lyophilization
33
yeast extract - malt extract agar
30 14

5 Bacillus subtilis ATCC 6633, Staphylococcus aureus ATCC 25923,

Pseudomonas aeruginosa ATCC 27853, Microcaccus luteus ATCC 9341 Candida albicans
ATCC 10231
31 1 ’

34
Seed medium (Yeast extract - Malt extract broth)
180 4 Production
medium (Yeast extract - Malt extract broth 0.1% CaCO,) inoculum 1%  seed
medium production medium 200
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3.6
] (TLC)
( )
uv
Anisaldehyde
37
extract)

Sabouraud Dextrose Agar (SDA)
33
McFarland standard No. 0.5

20 JuL/disc (

1
(inhibition zone)

Whatman No.|
partition
]
]
254 365
Whatman No.|
partition 3

ethyl acetate (crude EtOAc
agar diffusion Lorian, 1980)
Mueller-Hinton - Agar (MHA)
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3.8

3.8.1 Nuclear Magnetic Resonance (NMR) spectroscopy

1-D NMR (‘h NMR)
chemical shift

splitting  pattern coupling  constant
39
International
Streptomyces Project (ISP) Crosshatch streak (Shiring and Gottlied, 1966)

(The Jacal Color Card L2200, Japan Color Research Institute)
Simple inclined coverslip (Williams and

Cross, 1977)
(Williams and

Cross, 1971) ! (Aral, 1975)
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(dark grayish purple)
(light grayish olive)
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(strong orange yellow)
(vivid yellow)

yellow)

(3
KB3-7, KB3:8, KB3-9, KB3-10

4.5-9

10

ISP2
(brilliant

KI33-1, KB3-2, KB3-3, KB3-4, KB3-5, KB3-6,
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(50 /)

(Hexane)
EtOAc)
n-BuOH)

(MeOH)

(Hexane)

[ (EtOAc)
n-BuOH)
(MeOH)

(Hexane)

[ éEtOAc)
n-BuOH)
(MeOH)

Agar disc diffusion

(Inhibition zone, mm*)

Bacillus subtills  Micrococcus luteus - Staphylococcus aureus — Escherichia coli
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12
28
22
14

Pseudomonas
aeruginosa

i

Candida albicans
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4.4
3 KIB3-1
yeast extract-malt extract 14 1
10
6.43
45
9
I R. 0.62
254 (Quenching band)
Rf 015020103 051 Rr
365
4.6
643
91
(Fraction) 52 (Fraction)
5
1(F1) 1- 2 1144
1 Rf 0.62
254
365 2 (F2)
13-22 156.9 I
Rf 0.62 254
1 Rf 0.5
365 Ril 0.62
3 (F3) 23 - 3 89.6
254
Rf 051 0.3

115558

200

0.62

643



365
3 - 4

0.21

48 - 52

R. 0.15

FL
F2
F3
F4
F5

4.7
diffusion

Agar disc diffusion

0.3

0.21

agar diffusion

1-12
13-22
23-33
34-41
48-52

2445
254

!

3.6
254

1144 0.62
159.9 0.62
89.6
2245
35.6

624

19

4 (F4)
2 Rf
365
5 (F5)
2
365
|
V)
Rf
uv uv
%4 . 35
0.62
0.51 0.62
0.3, 0.51
0.21-0.3
0.15, 0.2
Agar disc
1
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12 S5F R P

3 43 F
.aureus B.subtilis M. luteus 8
8
1- 8(F1-F8) 1
( )
B.subtilis ~ .aureus  M.luteus  E.coli  Ps.aeruginosa C.albicans

F1

F2

F3 105 95 110

F4 21.0 195 19.0

F5

91
" ' (bioautographic method)
1 (FY)
2 (F2)
3(F3)
Rf 0.3 ! 5. aureus B. subtilis
M. luteus Rf 0.51
’ 4 (F4) ’Rf 10.3
1 . aureus  B. subtilis M. luteus 1 Rf 0.21

5 (F5)
g
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9 Rf 1- 5(FI - F5)
Rf
B.subtilis  .aureus  M.luteus  E.coli  Ps.aeruginosa  C.albicans
FL
F2
F3 0.3 0.3 0.3
F4 0.3 0.3 0.3
F5
48
spectroscopy 'n-NMR
KB 31 'h-NMR
(4 aromatic proton 8 H7.2-8.3, olefinic
proton 5h6.0, Heteroatom 8 H4.0-5.2
spi-proton H1.0-30
4 'h-NMR 3

KB 3-1
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20
Yeast extract - Malt extract agar (aerial mycelium)
(substrate mycelium)
1,000
3
1 (dark grayish
purple) (white) (light grayish
olive)
2
3 (strong orange
yellow) (brilliant yellow)
(vivid yellow)
Agar disc
diffusion 50 ’
3
3 Micrococcus luteus ATCC 9341 Staphylococcus aureus ATCC 25923 Bacillus subtilis
ATCC 6633 12,
3
KJ33-1 643

6.43
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agar diffusion
3 (F3) 4 (F4)
. aureus  B. subtilis M. luteus
1(F1) 2 (F2) 5(FH) 1
3 (F3) (F4) R%
KIB3-1 'h-NMR
'h-NMR
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