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(Nolan and Cross, 1988).

o Al Ho g Fod AR AFYUeR
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thekat QA AT A deid o T
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© 2 (Pecnzynska-Czoch 5, 1988; Umezawa, 1988)
oteidch HWAdde diAMHEF BE7EC)
Abl A o2 A AbE S glom Fefjel WAE o
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Table 1. Commecially important antibiotics produced by actinomycetes.

Antibiotics Producing species

Reference

Cephamycins Streptomyces sp.
Clavulanic acid

Nocardicins Nocardia uniformis

Thienamycins Streptomyces catteleya
Gentamicin Micromonospora purprea
Kanamycin Streptomyces kanamyceticus
Sagamicin Micromonospora sagamiensis
Tobramycin Streptomyces tenebrarius
Erythromycin Streptomyces erythreus
Tylosin Streptomyces fradiae
Rifamycins Amycolactopsis mediterranei

Vancomycins

Streptomyces clavuligerus

Amycolactopsis orientalis

Nagarajan et al. (1971)
Redding and Cole (1977)
Aoki et al (1976)
Kahan ef al. (1979)
Weinstein ef al. (1963)
Umezawa et al. (1957)
Okachi et al. (1974)
Stark ef al. (1967)
McGuire ef al (1952)
McGuire et al. (1961)
Sensi et al. (1959)
McCormick et al. (1956)

o1} Micromonospora purpreast T2 Micromonos-
pora species=H-E gentamicin®], Nocardia medite-
rranei 2%-€] rifampicine] WFAE A ERE] wbA
7o EOHE genusol| 7] g4 o] grfE]o] kgl
L2 F4% we SAEdHY Mg BAEgG

AtgAe R f83A AMEER 9l B
table 1eflA{ o] 1970dw] o)xlell wH g o]
o= 1980 T) o] szl o)A o1t

AAolch 1970dtell So] ubAE A2

Nz A FxAe

oz A %ﬂ— ¢ %ﬂsk o) s

o7t Streptomyces ~"°ﬂ A ””454‘1104(2 0001 s}
AEAF 95%) 25 198013 712) wpalgrell ] A 2o)
WAE 110009714 GAEHF <oF 25%7) F A
At A A E vl B 7F 9lci(Nisbet, 1982).
oofute} 1980 deHE] UubH o g de) apgahd]
random screening”]¥ ™4l 3 AWATFS HAH o
23he] AHYRAL P19 A2 Bl o)

— ’U

el @ gl s 2 4 sl
o) ANA, el W A elm gaEa 4

gL
s H Tl #E ARG

olgato] Hgo] AAYPAEE ¥

n}k o
B

2l A77F AP ik HAYAT
A el Eepibgol] osixle Streptomyces: HbAl
TR} e v Puse gAdds vle]ay
(Lechevalier and Lechevalier, 1967) At o=
8% AT B Actinomadura, Aactinop-

lanes, Actinosynnema, Ampullariella, Amycolactop-

olgt &

yil

sis, Dactylosporangium, Kibdelosporangium, Micro-
bispora, Micromonospora, Microtetraspora, Nocardia,
Nocardiopsis, Pseudonocardia, Saccharomonospora,
Saccharopolyspora, Streptoalloteichus, Streptospora-
ngium, Streptoverticillium %-°] o}, 3 F A4
Follme} o] E53 FAEAL YAk 2pd
ARFE o]58 e o RS FAEHS wA
7hgAdo] FolA A e Okami and Hotta, 1988).
B AAIES 2 AA7E vl Ee] B a s
& gt dlS5EH B-lactam|
= *ﬂitﬂ FHAEL A A4S 7hA cla-
vulanic acid. olivanic acid, thienamycin %2 f-lac-
tamase A8 2H-E-& 7hzlch o)eh= whe] whlwe
o v AR ARl 28] £ g FAgE
chefdt BaAsiEA-E AAdgicHable 2). o] &
aminopeptidase B &}l 4] 2] bestatin-e Ubenimexat
HEHeR HAZA R Aas gt} o-MAPI=
#|+ HIV-protease#s) A& HZ oltx1z 9jr
(Stellaz, 1991). EA4As)Eda= whe] wldte
cjokgt 4% A Adsh=dl(table 3) ©)% cholesterol
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Table 2. Enzyme inhibitors produced by actinomycetes.

3 wARel 22l 43

Inhibitor Target Enzyme Producing species Reference

Bestatin Aminopeptidase B St.olivoreticuli Umezawa et al. (1976)

Elastatinal Elastase St griceoruber Umezawa et al. (1973)

Esterastin Esterase St.lavendulae Umezawa et al. (1978)

Leupeptin Proteases Streptomyces spp. Aoyagi et al. (1969)

L-669,262 HMG-CoA reductase Nocardia autotropica Joshua ef al. (1991)
subsp. amenthystina

Meopolyoxyn Chitin synthefase St.cacaor Kobinata et al. (1980)

Panosialin Sialidase St.pseudoverticillus Aoyagi et al. (1971)
var. panosialinus

Probestin Aminopeptidase M. St.azureus Aoyagi et al. (1990)

Trestatin a-glucosidase Streptomyces dimorphogenes Truscheit et al. (1981)

Table 3. Enzymes produced by actinomycetes.

Enzyme Producing species

Reference

L-Asparaginase
Cellulase
Chitinase

Streptomyces spp.

Cholesterol oxidase Rhodococcus spp.

Glucose isomerase

Levanase Streptomyces spp.
Pullulanase Streptomyces flavochromogenes
Thermitase Thermoactinomyces vulgaris

Streptomyces karnatakeusis

Streptomyces kurssanovii

Actinoplanes missuriensis

Mostafa (1979)

Phelan et al. (1979)
Chigaleichilc et al. (1978)
Cheetham et al. (1980)
Linko ef al. (1979)
Murakami et al. (1990)
Ohba et al. (1978)
Benke et al. (1978)

oxidase, glucose isomerase 121 Thermitase &
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Table 4. Micellaneous metabolites or activities produced by actinomycetes.

Activities or metabolites

Producing species

Reference

Anticoccidial

Anti-complement compound
Complestatin

Antifungal compounds
FR-900848
Pramidicins

Antitumor compounds
Resorthiomycin
Maduropeptin

Feed suppliments
Apramycin

Herbicides
Herbicidin
Herbimycin

Immune suppressor
FK-506

Insecticides
Aphicin
Milbemycin

Microbial regulators
A-factor
Butanolides

Rice germination

Streptomyes auranticolor

Streptomyces lavendulae

Streptoverticillium fervens
Actinomadura hibisca

Streptomyces collinus

Actinomadura madurae

Streptomyes tenebrarius

Streptomyes saganonesis
Streptomyces hygroscopicus

Streptomyces tsukubaensis

Streptomyces griceolus
Streptomyes hygroscopicus

Streptomyes griceus
Streptomyces verginiae
Streptomyes microflavus

lkushima et al. (1980)

Kaneko et al. (1989)

Yoshida et al. (1990)
Tomita et al. (1990)

Suzuki et al. (1990)
Hanada ef al. (1991)

Andreotis (1980)

Arai et al. (1976)
Omura et al. (1979)

Kino et al. (1987)

Chen ef al. (1980)
Takiguchi et al. (1980)

Khoklov et al. (1967)
Kondo ef al. (1989)
Chung-Lian (1975)

FAHT 2 Ao wEF ozl FHslw ok
weba] @2 AFe] whEe] gubyo] ulet
AR wHE shsAde] vl =& 7
oo}

(2) #1589 HAe

Felalaabshe whAddTe Ale A Aldl Bl
Aol AEE A5t mabslride] EjE me
stardel AelE F3hdd &7}3}7{] ¥ rHCross, 19
82). Table 5+ ofxl7}x] wid=l x|ge] Hzja|u}t
ol thate] E A Q] clintg FEZ7 o)t Az
Aol wE wrage] Al Elell ghsled o}
5t gl JFHe] Hoiglx] oFx|ub
At Felol]l el AeAe Hojgtow wpA
Fe]A] DA al 2o 2 ) el 5] 7.9l tHGoodfellow
= 1989).

Williams e} Vickers(1988)= Wi 2a)8 g

o

Hatol| 4 streptomycetes®] AL BAAF]7] 9]
5} polyvalent streptomycetes phage$} Eofsiet
AE st} midhs 553 Y-S Algslgle
d] o] phager} 543 Al E£49 chemotyped Z+&
AR Te HeolHoZ 283G o]&% ot}

(Prauser, 1984).
WS @A dRd UBH Arel 4P
=4 A]g_é 2

= EAYA
@9 PENe g ¥ 9 g} (Nonomura & Ohara,
1969; Hayakwa &,1991a). 3}=]qt Eekr g o] o3
2]+ bacteria® TAE 7FAA|F| A EA]o)] F-2)
g3z} e WATSE A cks A 4129
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Table 5. Pretreatments which can be used to select particular actinomycetes genera.

pretreatment Genera Selected Reference
Enrichment
n-Alkanes Nocardia, Rhodococcus Nesterenko et al. (1978)

Paraffin wax

Nocardia asteroides

Gordon and Hagan (1936)

Thermal enrichment (55C, 10d) Thermoactinomycetes Hussein et al. (1976)
Chemotaxis (KCD Actnoplanes Palleroni (1980)
Physical

Dry heat (soil) 120C, 1 h Microbispora Nonomura and Ohara (1969)
Streptosporangium

Wet heat (soil suspension) Rhodococcus Rowbotham and Cross (1977)
Streptomyces
Micromonospora

Differential centrifugation Streptomyces Rahacek (1956)
Frankia Baker et al. (1979)

Filtration (water) Streptomyces Burman ef al. (1969)

Thermoactinomyces

Al-Diwany ef al. (1978)

Flotation (water) Streptomyces Al-Diwany and Cross (1978)
Rhodococcus
Thermoactinomyces

Flotation (litter) drying Actinoplanes Makkar and Cross (1981)

and rehydration

Chemical

Benzethonium chloride Streptosporangium Hayakawa ef al. (1991)
Dactylosporangium

Chlorine Streptomyces Burman et al. (1976)

y-Collidine Actinoplanes Hayakawa efal (1991)
Dactylosporangium

Phenol Streptomyces Speer and Lynch (1969)
Micromonospora Hayakawa et al. (1991)

Microbispora

Quaternary ammonium

compounds

Mpycobacterium

Rhodococcus

Philips and Kaplan (1976)
Du Moulin and Stottmeier
(1978)

HjelA] zHste] HAZG FFoE A 3lojold
t}. FFdxelr] e sporeES dell dT
ZrpAde] Fold At U e 2o
A Helstedogict. &9 2A] Micromonospora
Z.9] sporet 60-70T ol 4] 3087 A2 E sl
ZArjolf= ubed b whaiqFelv} bacterias thH-
ApdetA g}y, ok Bacillus) WA A7 o] e
g zje]of| A Arop=d] A€ e] wix)ofl WA EAL

ulole]] © Q3% peptonee]-} amino acidsE Agt
A7) o2 wrAdg BelgFo) A Bacillus colony
FEE 29 5 Utk

EAgERE EAF groupd WATS
o &3] F3hjoF 71&o) AHEEed ol Wl
aApshe wpdER At mAE e AR
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Table 6. Some media used for selective isolation of actinomycetes.

Medium (agar) Predominant isolates References
Arginine-vitamin Actinomadura Nonomura and Ohara
GAC, MGA-SE agar Micromonospora (1969,1971a,b,c.d)
Microtetraspora
Streptosporangium
Colloidal chitin agar Streptomyces spp. Lingappa and Lockwood (1962)
Micromonospora spp. Hsu and Lockwood (1975)
Diagnostic sensitivity Nocardia spp. Orchard and Goodfellow (1974)
test agar Orchard ef al. (1977)
Humic acid-vitamin Overall number of Hayakawa and Nonomura (1987)
agar actinomycetes
Starch casein nitrate Streptomyces Kuster and Williams (1964)
agar Micromonospora
CYC (Czapek-Dox, Yeast Thermoactinomyces Cross and Atwell (1974)
xt., Cosamino acids)
My agar Rhodococcus spp. Rowbotham and Cross (1977)
Micromonospora

o

\q

=]
Kl

= n-alkane-g °o]-8-§ Fahlofyed o LA e Agtsks A9 fungi®} yeast®] 2.9-L
rilil% wbAF e 2 Nocardia, Rhodococcus E3 w2
& OIiﬂ batingell 28l Actinoplanes(Haya- A

171 #18te] cycloheximide®} nystatinS-&
Aok sARE A9 Alg-o YubdFEn
k<

T~

¢

kawa &, 1991)E B8 25 E HA 2l 57} ofvet Feslii} sl whlFelAlE we odgke
adch N27] el A3 Alg-stedol Fiol

spate el ok A2 ol aohA] wx °~L°L¥ T ] BREY] ugR qlsle] Ay
HhAF o] ¥z} = #2147} phenol, chlorine @ =712 vfeke Wk Aol thek Alshel, Ade], odok
benzethonium chloride 53 7+& &-FE2ld "é 874 5l A FhpAel diak AR 45,
AR v A gle] AFale 32 o) ggich olelgh el ¥-HetHal g dgiyew Fag

(3) WAl Adeteluix]e) 414 wAe] Helg gk Adeix) 24 2l Ag

A we] el R Al e X AE pH, o o g o] 4E7|L Ft} & streptoverticillias
27hA] A Al EAs) vk ATl s =4 ¢ %/d streptomycetesell ®]&l neomycin} oxytet-
ok Aubg = 54 genus®] WAITS Bg3)y) racyclined] 7gt WAS Walok(WilliamsS: |, 1985)
?l8kod chekat wi =]z} ZHHbE|gic(Table 6). 2+ uj o] 2 A[AlL streptomycetes®} ThE AF] FE
Aol e dl Ao AddEgdon oJf 2 gtaav)a dub wAlF Helufxola F-elH
gto] whaltel wEte] o) A=A ZHEsle) of A gkowy Al 2 2% groupdl streptoverti-
stod= opA] gkHF] Fo] o) Fof Ak glrh cliag =% 7 sivh= 7Fs4E & 453

O}X] 7h2) 54wkl diste] drizlel deiide Ut AA 2 Hankas (1985)-2 neomycin} oxytet-
s Rl 7}]‘%‘5101 lAj e AR et racycline® % 7}4)7] w22} Hirsche} Christenson

FqAAe Ao wxe Addre ZrpA)R) (1983)ell o] &= membrane-fiter stripping®-
th Table 72 54 WAt ool A#AA) 4 mycelia® AlebA] o AT o PuEe 3ol

A FFHE el o

.2 Adeful Ao ARbA] Ratmg Relg wix) E2wrbr) mgalz|

oA HEAE Z7AA) Aekel DATE Bahg skl i eln el A Streploverti-
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Table 7. Antibacterial compounds used in selective media for the isolation of actinomycetes.

Selective agent

Actinomycetes selected

Reference

Benzoate
Bruneomycin
Dihydroxymethylfuratriazine

Gentamicin

Kanamycin (25C)
Kanamycin (50C)

Lincomycin

Nalidixic acid + penicillin
+tellurite

Nalidixic acid + Leucomycin

Nitrofurazone

Novobiocin (25T )

et al. (1975)

Novobiocin (50T )
Oxytetracycline
Penicillin + NaCl
Penicillin + polymyxin
Polymyxin

Rifampicin (25T )

Rifampicin (30T )
Rifampicin (50T )
Rubomycin
Streptomycin
Tellurite

Tetracyclines

Tunicamycin

Micromonospora
Actinomadura
Microtetraspora
Micromonospora

Actinomadura
Thermomonospora
chromogena
Micromonospora
Rhodococcus equi

Streptosporangium
Streptomyces
Micromonospora

Themoactinomyces
Streptoverticillium
Streptomyces
Actinomycetes
Actinomycetes

Streptomyces atroolivaceus
and S.diastaticus

Actinomadura

Saccharomonospora and

Thermomonospora

Actinomadura
Actinomadura
Actinoplanes
Nocardia

Micromonospora

Sandrak (1977)
Preobrazhenskaya et al. (1975)
Tomita et al. (1980)
Ivanitskaya et al. (1978)
Bibikova et al. (1981)
Chormonova (1978)

McCarthy and Cross (1981)

Iyanitskaya ef al. (1981)
Barton and Hughes (1981)

Hayalcawa et al (1991a)
Yoshioka (1952)
Sveshnikova

Orchard (1980)

Cross (1968)

Hanka et al. (1985)
Mackay (1977)

Williams and Davies (1965)
Dulaney ef al. (1955)
Vickers ef al. (1984)

Chormonova (1978)
Athalye et al. (1981)
Athalye et al. (1981)

Lavrova ef al. (1972)

Lavrova (1971)

Willoughby (1971)

Orchard and Goodfellow (1974)
Orchard et al. (1977)

Wakisaka ef al. (1982)

cllium colony -5 A ZF7M)AH F ddoki

Huslgdct
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Table 8. Newly discovered and classified actinomy-
cetes genus.

New genus reference

Actinoalloteichus Liu ef al. {(1984)
Catellatospora Asano and Kawamoto (1986)
Glycomyces Labeda et al. (1985)
Kibdelosporangium Shearer et al. (1986)
Microtetraspora Thiemann et al. (1968)
Parvopolyspora Liu and Lian (1986)
Planobispora Thiemann and Baretta (1968)
Planomonospora Thiemann et al. (1967)
Saccharotrix Labeda et al. (1984)

Zhang et al. (1984)
Lian et al. (1985)

Streptomycoides
Trichotomonospora
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