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Isolation and anti-microbial activity of
actinomycetes from soils
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Title Isolation and anti-microbial activity of actinomycetes from soils
Researcher Dr.Chitti Thawai
Program Biotechnology
Department Applied Biology
Year 2007
ABSTRACT

In the course of our investigation for the antibiotic-producing actinomycetes. Fifty-five
actinomycetes isolates were isolated from soils in Ratchaburi and Kanchanaburi provinces. These
isolates could be grouped by using morphological, physiological, biochemical characteristics
including the antimicrobial activity into six groups. The actinomycetes group I produced the grey .
aerial mycelia that usually bear long chains of spores in spiral type. Group 1I produced the grayish
white aerial mycelia and straight chain of spores. Group III could not produce the aerial mycelia.
This group produ’ced the single spore directly on orange suﬁstrate myclia. Group IV produced the
grayish white aerial mycelia with globose sporangia borne at the tips of sporaniophores branched
from the aerial hyphae. Group V produced the white aerial mycelia with short chéin of spores.
Group VI produced the pink aerial mycelia with longitudinal pairs of spores on short sporophores.

The fermentation broth of representative isolate in each group was extracted with three
organic solvents, hexane, ethylacetate and n-butanol. The cells of actinomycetes were.macerated
with methanol. These crude extracts were tested for anti-microbial activity against Bacillus
;S'ubtilis ATCC 6633, Staphylococcus aureus ATCC 25923, Escherichia coli ATCC 25922,
Pseudomonas aeruginosa ATCC 27853, Micrococcus luteus ATCC 9341 and Candida albicans
ATCC 10231. The results revealed that 83.6% of actinomycetes using in this study inhibited the
growth of test microorganisms. Based on these study, we conclude that the soil samples of .
Ratchaburi and Kanchanaburi provinces were an excellent source for antibiotic-producing

actinomycetes investigation.

Keywords : Actinomycetes, Isolation, Anti-microbial activity
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Streptomycetaceae:

Streptomyces
Streptoverticillium
Kitasatosporia
Chainia
Microellobosporia

Nocardioides

Micromonosporaceae:
(Actinoplanetes)
Micromonospora

Aclinoplanes |

Dactylosporangium =

Micromonosporaceae(sis)
Ampullariella

Glycomyces

Catenuloplanes

Catellatospora

Pseudonocardiaceae:

Saccharopolyspora
Amycalotopsis/Nocardia
Kibdellosporangium
Pseudonocardia
Amycolata
Saccharomonospora
Actinopolyspora
Streptosporangiaceae:
(Maduromycétes) .
Streptosporangium
Streptoalloteichus
Spirillospora
Planobispora

Kutzneria

Planomonospora

~8000
268
37
30
11

740
248
58

131
120/357
34
27
12
2
1

79
48
11
10

Thermomonosporaceae:

Actinomadura
Saccharothrix
Microbispora
Actlinosynnema
Nocardiopsis
Microtetraspora/Nonomuria
Thermomonospora
MicropolysporalFaenia
Thermoactinomyces
Thermopolyspora

Thermoactinopolyspora

Mycobacteriaceae:

(Actinobacteria)
Nocardia
Mycobacterium
Arthrobacter
Brevibacterium
Proactinomyces

Rhodococcus

345
68
54
51
4

- 26/21

19
133
14

(357)
57
25
17
14
13

Other (unclassified) ‘spe'bies:

Aclinosporangium
Microellobosporia
Frankia
Westerdykella
Kitasatoa :
Synnenomyces
Sebekia
Elaktomyces
Excelsospora
Waksmania
Alkalomyces
Catellatospora
Erythrosporangium
Streploplanospora

Salinospora

30
1"

7
6
5
4
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3
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1
1
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Planobispora, Microbispora, Planomonospora Wag Saccharomonospora (Oki, 1994)
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(YT -~ = d} v @ as = ¢ @
ardodnuaemeail TuInduazilulnd  wu Sovasmsdugminnvesades dnvazms
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ﬂjmmfaﬁm (Holt, 1989) 5ﬂymzmmﬂé’1aﬂmvm DNA (DNA-DNA hybridization) oz lu
@ @ ~ @ 1 a do o R
Tt latimsdeuumadalussduluega laun  nsfinpdmseiddunaluyag . 168
rDNA 48 RFLP (Restriction fragment length polymorphism) “#a8auMIH1seuy
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- ) 9 [] 1 . A o =] 9/
W"]f“lf\‘iﬂ']‘ﬂ‘lﬂ‘il'lﬂﬂ'l'iw'll‘ﬂﬁ1(mutatlon) NIDIINTIANUINIG ‘Viiﬂhlﬂ"l]'lﬂﬂ‘i""ﬂ’luﬂ'lﬁ
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Wall
Genus Typical morphology chemotype Sugar pattern  Phospholipid type

Streptomyces Chains of spores on | - Pl
aerial hyphae

Micromonospora Branched, non- ] D Pl
fragmenting hyphae,
aerial hyphae scanty
or absent

Actinoplanes Branched, non- ] - D Pl
fragmenting hyphae,
aerial hyphae scanty
or absent

Nocardia | Unbranched-branched v A : Pll
fragmenting susstrate
and aerial hyphae

Actinomyces Cocci-irregular rods- V, Vi - Pli
branching

Thermomonospora Single spores often in i C PV
cluster

Actinomadura Short chains of 1 B P
arthrospores

Str(;aptosporangium Stable substrate and Hi BandC PV

an | .

Microtetraspora geriaFTYCRIMKT -

Frankia Multilocular sporangia i B.CandE Pi

Nocardioides Branching, 1 - Pl

i fragmenting mycelium

with aerial hyphae

Actinobiapora Pairs of spores on v * : PV
substrate ‘

Glycomyces Short spore chains on I D : PI

, aerial hyphae
Intrasporangium Fragmenting, | - PI
' branching mycelium

Kibdelosporangium  Aerial sporangium-like \% A Pl
structures

Kineosporia Substrate mycelium | - PUI

Nocardiopsis Fragmenting hypae i C PIll

Sporichihya Aerial mycelium, l - ND

motile spores

* Novel sugar pattern comprising arabinose, galactose and
xylose
ND, not

determined
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A9 4. ﬁ’]i‘].l{]‘lﬂuzi]'Iﬂ!‘]fﬂ!t'f]ﬂﬂiuilﬂ“]fﬂﬁﬂﬂ'lfJ'lﬂu'ﬂﬂlﬂuainﬂﬁf]ﬁ Streptomyces

Compounds Strains Activity References
SF 2809 Dactylosporangium sp. Chymase inhibitor Tani et al., 2004
Madurastatins A;, A;, Az Actinomadura madurae TFM 0745 Antibacterial activity Harada ef al., 2004 .
Diketopiperazine Sch 725418 Micromonospora sp. Antimicrobial activity Yang et al., 2004

Ansamitocin

1B-0028

Nocathiacin I, II, III
3-O-mycarosylerythronolide B
Chandrananimycins A-C
Bafilomycin C1

R 176502

Kosinostatin
Hibarimicins
Propeptin

SB-219383

Isochromanquinone
Asterobactin
Cetoniacytone A
Dithiolopyrrolone
Fluoroindolocarbazoles
Ammecidin

Plaraflavins

Tyropeptins A and B
Brasilinolide B
Arisostatin A and B

Nocardiones A and B

Actinosynnema pretiosum

Actinomadura sp.

Nocardia sp. WW-12651
Saccharopolyspora erythraea
Actinomadura sp.
Kitasatosporia cheerisanensis
Micromonospora sp.
Micromonospora sp.
Microbispora sp.
Microbispora sp.

Micromonospora sp.

Micromonospora sp. SA246
Nocardia asteroides
Actinonyces sp.

Saccharotrix sp. SA233
Saccharotrix aerocolonigenes
Saccharotrix sp.

Saccharotrix sp.
Kitasatospora sp. MK 993-df2
Nocardia brasilliensis

Micromonospora sp. TP-A0316

Nocardia sp.TP-A0248

Antibacterial activity

Cytotoxic activity

Antibacterial activity
Antibacterial activity
Antibacterial activity -
Antibacterial activity ..
Antimicrobial activity
Antibacterial activity
Anticancer activity »

Prolyl Endopeptidase inhibitor

Antibacterial activity

Cytotoxic activity
Antibacterial activity
Cytotoxic activity
Antimicrobial activity
Antibacterial activity
Apoptosis inducer
Antitumor

Proteasome inhibitor
Antifungal
Antibacterial activity -

Tyrosine phosphatase inhibitors

Lu et al,, 2004
Malet-Cascon et al.,
2003

Lietal., 2003
Cevallos et al., 2003
Rajendra er al., 2003
Moon et al., 2003
Lazkso et al., 2003
Furumi et al., 2002
Choet al., 2002
Esumi 2t al., 2002
Greenwood er al.,
2002

Yeo et al., 2002
Nemoto et al., 2002
Schlorke et al., 2002
Lamari et al., 2002
Lam et al., 2001
Murakami ef al.,
2001

Vertesy et al., 2001
Momose et al., 2001
Mikami et al., 2000
Igarashi ef al., 2000

Otani et al., 2000




Compounds

Strains

Activity

References

1B-96212 [1]
SB-219383 [2]

Arisostatins A and B [3]

4'-N-methyl-5'-
hydroxystaurosporine, 5'-
Hydroxystaurosporine [4]

GTRI-02 [5]

YM-47515 [6]

Thiocoraline [7]
1-Hydroxycrisamicin A
(8]

Pyrrolosporin A [9]

Antascomicins A, B,C,D
and E [10]

Macquarimicin A [11], B
[12], C[13] and
Cochleamycin A[14]

Cororubicin [15] -

16-membered lactone
compound and izenamicin
B, and B;[16]

Myecinamicin 1 and 1 [17]

Sibanomicin [18]

Dynemicins O [19], P
{201, Q[21]

Citreamicin [22]
K-259-2 [23]
K-13 [24]

Antromicin {25]

Sagamicin

Micromonospora sp. L-25-ES25-008
Micromonospora sp. SB-219383
Micromonospora sp. TP-A0316

Micromonospora sp. L-31-CLCO-002

Micromonospora sp. SA246
Micromonospora echinospora subsp.
echinospora

Micromonospora sp. L-13-ACM2-092
Micromonospora sp. SA246
Micromonospora sp. C39217-R109-7

Micromonospora sp.

Micromonospora chalcea

Micromonospora sp. 1Y 16

Micromonospora sp. YS-02930K

Micromonospora griseorubida (FERM
BP-705)
Micromonospora sp. SF2364

Micremonospora chersina M956-1

Micromonospora citrea

Micromonospora olivasterospora K-
259

Micromonospora halophytica subsp.
exilisia K-13

Micromonospora olivasterospora

Micromonospora sagamiensis

Cytotoxic acitivity
Tyrosyl t RNA synthetase inhibitor
Antibacterial activity

Antitumor activities

Lipid peroxidation inhibitor

Antimicrobial activities

Antimicrobial activities
Antimicrobial activities
Antimicrobial activities

Antagonize the immunosuppressive
activity

Antileukemia céll line P-388

Cytotoxic acitivity

Antibacterial activity

Antitumor activitics

Antibacterial activity, Antitumor
activity

Antibacterial activity

Inhibitor of Ca®* and calmodulin-
dependent cyclic nucleotide
phosphodiesterase

enzyme inhibitor

Antibacterial activity

Antibacterial activity

Chimeno ef al,,2000
Stefanska et al., 2000
Igarashi ef al., 2000

Hemandez et al.,
2000

Yeo et al., 1998

Sugawara ef al., 1997

Romero et al., 1997
Yeo et al., 1997

Lam et al., 1996

Fehr et al., 1996

Hochlowski et al.,
1996

JIshigama et al;, 1994

Yasumuro et al.,
1994

Kinoshita ef al., 1992

Itoh et al., 1990

Saitoh ef al., 1991

Carter et al., 1990

Matsuda et al., 1987

Kase et al., 1987

Odakura et al., 1984

QOdakura et al., 1983
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- o S @ v a a @ ar Y (] ad o &
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3.1.2 MILeMyo
-s’ a @ 4 o o @ ] a Y 9 A a g '
MsunIyeuend infodnd T iaehidiet9AuIAIN IRIKINEMNYUNBILATHIY
v 9 v v
N3YUIUNIS physical treatment 1A chemical treatment wﬁuwwmm%nmazﬁqauuq INUU
¥y
FmsuonideRalas3s Spread plate (Tortora et al., 1995) TagrhiAa0t1e 0.5 nfu lalunaen
d'd :' G;I d’ a a aa 9 o A -~ Qs
naassnininaulsenndedSina 4.5 taaans waulmidiunaz@esedssdu 100 uag
1000 Y1 AAMTAZAILAIB0N 0.1 HADAAT HAZINABULBINTG humic acid-vitamin agar 1AZ/
A 4' 1 a QA’ 1 A as ' sh:' aé
wie sz audemsns aveuie luidazanadanausl e U ingangiin
=] s A < dd‘ﬂ Y 3 ' o dy
wzauilunal 21 u dhennuialabidluanyasmunzvoudviaazana NINsHenYe

THUTqNBUUDINIG Yeast extract — Malt extract agar

s o Bilia . oo

32 ﬂ]i!ﬂ“’ﬂﬂ““e"”sq‘“ﬁ
° d o & o A a -~ d w 9
711mim‘115ﬂ‘1=.ﬂl‘]5’01u§ﬂu‘lmmﬂ’liLﬂm‘l’lqmﬂ{]u 4  p9Falked INUINEINWY

A52UIUMS deep freeze 114 10% glycerol L0 Tusuuy lyophilization
P 3
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Streptomyces Project (ISP) FUARN 9 1A87T Crosshatch streak (Shiring and Gottlied, 1966)
a Aﬂ = g = - 9 ' [ ~

as19Wa laogmsesy enazdveslalafidmuy dveslalaliduanuarsiniagiazaw
b
ﬁ1'lﬁ'mﬂnf‘1"umzmyammgm (The Jacal Color Card 1.2200, Japan Color Research Institute)

@ 4 a
asnganvazvoudulonaznmsadnalesduimaiin Simple inclined coverslip (Williams and

.

Cross, 1977) ATIQANNUZYDUYOAIBNADIYANIIMIAZATIVABUANYALNIATI IO IIAE
a A o a e1qs
Fuatvhmsaseadeumsaamouils msaaieTUsAuluuy (Williams and Cross, 1971) 113
AaIAYN M33A29 luiAsn (Arai, 1975) Manugangll mamunie msmuanuniunsa-
v U 3 dy [y ' ¥
a9 azs 19masnISuou (Shiring and Gottlieb, 1966) MNNIFANEITIzANIDTANGIIYD

ﬂ 1 ' o @ ; 1 4 = o’l’ v
Wungueieg uagihdumuvesdeuanznguantine ludude 1y

o -
3.4 MInAIBeNYeTUAY
A 4 & = ﬂ y 4
MMNIAYUFDUUDIYT yeast extract — malt extract agar Iﬂﬂﬂﬁ"\]ﬂ! WAUNITUAYD
L =2 a oA - o oA 9 A
SN TNLHIUDUDINVYD VW UIDNIDNVBUY U VUIALIN 30 DIANGAHIT U 14 U ma"lwwa
a 1 : v Ay -9 3 = A 4 a N4
wammmammsm'suumlumaqu mﬂuumnaaumswaﬁms'muqmﬁ‘w JauUNIY
NATOY 6 YUA 'lﬁ’\'un' Bacillus subtilis ATCC 6633, Staphylococcus aureus ATCC
25923, Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853, Micrococcus
“ ad =
luteus ATCC 9341 1a& Candida albicans ATCC 10231 Tﬂua1ﬂqaumﬂmﬂﬁau1ﬁ’%mmmﬂu
> v § 4 '« wyd a o v
Wuassdamniunveadonige uwdiuu 1ingangll 37 eswwaos w1

a ad

[ o’l’ g a o @ g =]
asvaeUMsiudueyaunitnamen lasiaszoymaninuuiveusesudeszezngaunio

b d 4 '
nagouaunsonsyld  awnmsfine iz ansofadenyengNToNaANIBENgNIN I

Fanm'la

3.5 mawinNerana AU
o dy 3 . 4 dy -4 &4
MMIavu¥0 11 Seed medium (Yeast extract — Malt extract broth) yudes uunies
' < ) A A ay Y y & ' 5
WYINIULIY 180 FBUABUIN ﬂﬂqﬁlﬂ{!lﬁﬁﬂﬂ HIU 4 U llﬁ?lﬁﬂ\?ﬂﬂiuﬂ'lﬂ’li Production

medium (Yeast extract — Malt extract broth AN 0.1% CaCoO,) Taoify inoculum 1% VD4 seed



. . . v A Y A ' 3 v o A
medium Q91U production medium vudes Buwaieavdnnusa 200 seudeui #

a

gamgiiftes luna 10-12 3u

3.6 MIARARETANEINIMIWT DY

i msindeunseuNsEALNTOY Whatman No.1 Heusmerdauri launasimad
ponnInfy Mnaid i laims partiton fudamazaeBunidawiduamihs
(polarity) ﬁaﬁmzmﬂﬁuw‘%ﬁﬁ%’s’"lﬁ’ufi Hexane, Ethyl aéetate, MeOH 1481% n-Butanol Y1013
partition fefiazaiedunis 3 a%e g szmeldiienoldnisananudy v2ldas

ar 1 v o a' [ nd' 9 tS" =\ d%, 9
ﬁﬂﬂ‘ﬂm‘lﬂ‘uuﬁmzﬁ’su Llﬁzu'lﬂﬂﬁﬂﬂ‘l’lhlﬂUl‘]_l‘i’]ﬂﬁ’ﬂ'iji]ﬂﬁ‘1/]1\151)".]3’]1‘1"11,‘1]’8']\3{5!‘14.

3.7 ManageuquEmMeTanw
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3.7.1 quidugdunid

eS8 HINTEATINTEY Whatman No.1 tiegwmiendauii lauasivad
sennIndy nmhdauihlasyims partition 1! ethyl acetate 3 ads udnilalszmelsl
uwameidmsananudu 12 ldesadanenludau ethyl acetate (crude EtOAc extract) 11
arsaian 1A lunaaeugnidugatnlandt agar diffusion (Lorian, 1980) - I5msnasoud]
Sunoudsil fo m?amnumwmﬁyﬂﬁ?aﬁﬁ Mueller-Hinton Agar (MHA) Wa% - Sabouraud
Dextrose Agar (SDA) dmsuuvaiSuuasdadaindidy Tavlédonanouriiaioriilude
8.1.3 ﬁn%?ﬂﬂﬂﬁﬂﬂfoilfq]"lj“jlnﬂﬁ’e]ﬁﬂi1ﬂ’1)'lﬂL‘%@LL%’Jﬂ%ﬁﬂﬁﬁﬂ’nn%juM1ﬁU McFarland

g Y o ~ ﬁ' dy s a o =] A
standard No. 0.5 14 lihiudanusemindeguienvinaseimioy imasuuemiuiadae

b4 4 * .
malalseeinge 91w disc ‘Vl‘l"iflﬂﬁ'l‘iﬁzﬁ'lfl‘llﬂ\‘iﬁ'l‘jﬁﬂﬂﬁéllﬂﬂﬂ’lﬂ'lﬂﬁﬂﬂﬂiNTN 20

(] 4
A A

¥
=Y ’ a 1 ° . ‘ Y
Uisdise Meliududineasuimivesemisiifidenateveguazi disc-control lavls

=Y

o o =Y o [y 1 § ~ o o
dnhazawsiadiiunldosasesada  Unigungll 37 esriwadea unm 1 T

L]

o v o ~ a4 A v “’ R oy ey eyt
astoma lnvdadurhugudnaeusnaite linTysneduriuguinaiaues disc (inhibition

’ ¥
zone) HWAAIMNUENNINVBINTANATUMIAIUNSRTYVOUTBNATI VAT FiiA
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SATLLIGE e
CELIEN fanda o feEn swende
ausng | ms Pl gy |
RBI-1, RBI-2, RBI-3, RB1-4, RBI-5, RBI-6, RBI-7, RB1-8, RB1-
9, RB1-10, RBI-11, RB1-12, RB1-13, RB1-14, RBI-15, RB1-16
Ay RB3-1, RB3-2, RB3-3, RB3-4, RB3-5, RB3-6, RB3-7, RB3-8, RB3-
N3 1913 7.15 RB3 | 9,RB3-10
AUNTIN RB5-1, RB5-2, RB5-3, RB5-4, RB5-5,RB5-6, RB5-7,RB5-8, RB5-9,
ik, 5113 6.88 RB5 | RB5-10,RBS5-11
iy | '
nsew | MQIuys 7.52 KB2 | KB2-1,KB2-2, KB2-3,KB2-4
' ' KB4-1, KB4-2, KB4-3, KB4-4, KB4-5, KBA4-6, KB4-7, KB4-8, KB4-
Aus | myaus 7.24 KB4 | 9,KB4-10
AL MaINY3 6.93 KBG6 | KB6-1,KB6-2, KB6-3, KB6-4
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ngui 2 iilunquusadeuend Tuslvindnadudulvemadyeum dulvems
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haad Tiafesndagiiazani alestanvaziiiuaoTgasew Iswoumlesaeme
i 10 ailed (g1l 2, a1519@ 6) Taudn 13 ToTmoaa 1dun RB1-5, RB1-6, RBI1-7, RBI-
8, RB1-14, RB1-15, RB1-16, RB3-3, RB3-4, RB3-5, RB3-6, RB3-7 Liag RB3-8

a oA a a Y 9 A 4' '

mn¥nlunduiicnusaniguuomsiianududuveuniogagaldndesas 5 929
anuilunia-a1ei 5-6 gungiigegaineig1dfe 40 esruvaidod uazaunsoanazneu
Tals@uTuuw (Coagulation) ua lsitevaatolisauluun (Peptonization) d1usndssaalu

T 4 td
aau uazutle 14 ualimansonldou lumsnilululas andnveuFenquilannsonda

'
A =

9 v
msnAsgiiniigns lumsiuduiyveuse Micrococcus luteus Woz Staphylococcus aureus 18

("13199 8)

(A) (B)

y @ 4 a Y %) {
i 2. uamsdnuaizyesInlail (A)uazailed (B) veudeusnd lujvandngui 2
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KB4-4 11ag KB4-5
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fm1§ﬂ1uﬂtjnf:nﬂ'laimaﬂwﬁﬁmmﬁﬂgﬁﬁ'lﬁﬁqmﬁ"lumsﬁngam?nﬂms%agﬁuw?ﬁ

NATBUNNFLA (13197 8)

(A) (B)

v ¥ '
UM 3. uamsdnuuzveslnlail (A) nazaales (B) veuFeuond luisdndnguii 3
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(sporangium) tAaeguduloenmalagase (U7 4, a15197 6) Tawdn 10 loTaaa Tdun
KB4-1, KB4-2, KB4-8, KB4-9, KB4-10, RBI1-11, RBI1-12, RB1-13, RB3-9 112 RB3-10

a ' 4’ a A Yy 9 - ~ '

mndnlunquilenunsaniguusmisnianududuveuniogagaldniovas 5 929

anunilunsa-a1ei 459 gungiigegannsy ldfe 40 ssruvaoa uazawisndesaniy
e 1

TsauTuuu anaznouTilsauTluun desaaroutls sauvisensonlaou lumsmilululasv

= -

1 ' v a 9 47 =Y U d’ =) d'd Q(
ua lieusadesaamoaan1a wedundnlunquilansondamsnasiniignsluns

£ b '
fudunT oo Bacillus subtilis W2 Micrococcus luteus 19 (A15197 8)

(A) (B)

gt 4. ummsdnuaizveslnlail (A) nazmles (B) vouFouoad ludvdndngud 4
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a 1 dy a Aa Y g A B‘d‘y |
mndnlungquilawsansyuuemishiianududuveundogegaldniosas 3 92
Al H = A =y -~ L] L]
anuilunsa-a1ehl 5-9 guugiigegannialdfe 40 esrwadoa Lignnsodesaais
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