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Ag7A FE7AE e e AE HA
(screening) & 2 AgAo|ol o podola] =2
7A=E microbial community & QE-FollA x|
ﬁﬂ/qiimﬂgijM]qEQﬁQLQ}Q
9)\\;}. _j_&]_i ELA]J \:H/\LE—X]_/‘ Etﬂ’ﬂ %x‘_g
(biological quality)& E°l7] H#A& ob47A]
ool RajEix] EFAY Az§ wdES AYA
o2 B2 4 v AFIE FHAQ A
Qﬂo]m dﬂ]gq

At Folle Bkl A 2218 F Ae B
B (actinomycetes) % W 4§ & =} (endospore) £
sk AlF—FE  Bacillus 4 —0]
B4, FaAsA, wepl o A=A A
AREFE A oA gl

B polAME FR o] Adde] H3HE A
# (substrate) 1%, A8 A x{2| (pretreatment),
wiz], wjokzA, F2Y A FoE vive] A
vz gk zAlEl A A8s= Cross
(1982), Williams and Wellington(1982),
Wellington and Cross(1983), Goodfellow
and Williams(1986), Nolan and Cross(1988)
5ol 4L Hashy] upabod

N

. Al2 M A (Choice of substrate)

ol fRo] wbAd e ool fA BE + 9

o} (Williams ef al., 1984), 9T FolMdx
Streptomyces 7t FAZEE aAASRE  aclin-
omadurae, arthrobacter,  micvomonsporae,
nocardiae, rhodococci 55 Forlxl Huldt
+ Uk, HFL =3 freshwater (Cross,
1981), 3l ok 3 7 (Goodfellow and Haynes,

1984) =k ofe} Comptonia(Callaham et
al., 1978)2] *elZolL} Bibio marci 9 larvae
2} (Szabo el al,, 1967) &% 7 A
habitat of| 5. 5=} 5lc,

GAFE Felslr) $1% AlEe gdbEsl A
Al #ut ozl E4gh 5—41% A7 A4 =
oot 37 Q9glo] Eoldl Z337 (extreme
environment ) of| 4] Z}MEL 5 e 53 AR

% AR (novel metabolites)S B4 7Hs
ol ¥ FFE 7] A E chekdt Aol
AL AEE ofed wir|e wlkzAAAM Al
7ol wigtAlsiel, F, dE#} elgo] Aok AE
o] ®ZF(Austarlia)®l EoiAgE AHAUZLE A
(Keast et al., 1984, Okazaki and Naito,
1986), 544 wFALFF (Jensen, 1928 ; Hagedor-
n, 1976, Flowers and Williams, 1977
Lonsadale, 1985), 39714 s+A3 (Taber,
1960 ; Mikami et al., 1982, Miyashita ef
al., 1984, Sato et al., 1985), A4 aAf
(Yoshida et al., 1973), &4 ¥bAld (Maher
et al,, 1979), ¥4 w47 (Okami et al.,
1976) 52 244 thale 2 dlo] F-23F AL §
glatgrhe Horol] feold B s} Qloka o},
AelE 3ol ol 22 7)ste] natural
habitat ¥} population-S W7 & SUoh

o2 Zul atrazine & E A Zo #H7}sled
actinomycetes 2] & F7HA7 ‘Lr U0 v
(Percich and Lock wood, 1978), &x#&3

gl carboxanilide & #713¥ @ nocardialike
microbe 7} & A gk gko} (Bachofer ef al.,
1973).
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Table 1. Examples of heat pretreatment of material for isolation of actinomyces

Treatment Material Media

Target organism (s) Reference

120°C for 1 h Ajr-dried soil AV agar

100°C for 1 h Ailr-dried soil

agars

40°C for 2-16 h Soil and roots

C2 and MGA-SE

Starch-casein agar

Nonomura and
Ohara (1969).

Nonomura and
Ohara (1971)

Williams et al. (1972)

Rowbotham and
Cross (1977)

Microbiospora and
Streptosporagium spp.

Microbiospora and
Microtetraspora

Streptomyces spp.

Rhodococcus copro-
philus

55°C for 6 min Water, soil M3 agar
and dung
Diagnostic Sensi-
55°C for 6 min Soil tivity Test Agar

(Oxiod) +

methacycline

Glucose Yest
extract agar +

100°C for 15 min Air-dried soil

rifampicin

Cellulose aspara-
gine seawater agar
+ novobiocin

60°C for 40 min Soil

Nocardia asteroides Orchard (1978)

Athalye, Lacey and

Actinomadura spp. Goodfellow (1981)

Goodfellow and

Micromonospora Haynes (1984)

2, AME HX2|(Pretreatment of sub-
strate)

WAFS EH
organism ol %J8kS

+2]8l7] #sl  target
%+ WlolA fungi it
bacterial growth & A3 AAsIE Ao
s slet, ol#d a5 7] YA+ dilution
plating 34 F of2] bAoA Helgl selective
pressure 5 7}go 24 sledd dAe], Eg-
s}8tA 2], baiting 5 of2] ulee] i},
Al WAt EAb(e.g, Streptomyces)
WA e, g, Rhodococcus)7F 18 -84 aAl-fxac}
doll 7slehe AAE o] &3 A (Table 1)o]x|ut
AT Rt ZHadchs AL zesiol g
(Williams et al., 1972),

Agp Fefuixlell Fa el g HEsy] Aol 4
v} "#hAE) propagule (spore, hyphal frag
ment)& £ o2 Azsle] AeiesS ¥
o]7]% &t} (Table 2), Water sample 52 0,
45um membrane 22 ofgdle] F=AF F
membrane & plate ol $-4]7} &2 7] 7]} ulx|
slo] wlAgtS xlebA| sk, si4-9b o] FEx
7h e A B odnfslr] Aol YA AAHS A
et (Burman ef al,, 1969 ; Okami

o
FA]
ES

=

Spore suspension

Ji L
Hole size l Jet velocity
0.118 em}p— 1.08 metres/s
0.094 cm p— 1.80 metres/s
0.071 emf—; 2.97 metres/s

0.063 emp—= L ] 5.28 metres/s
0.025 cm e — 12329 metres/s

AL

Fig. 1. Andersen sampler.

and Okazaki, 1972, Al-Diwany et al.,
1978 . Goodfellow and Haynes, 1984).

Bl ZAzju], 4189 el 71z Zo gl
= 294 AL 285 wind tunnel (Lacey
and Dutkiewciz, 1976a) 52 sedimentation
chamber (Lacey and Dutkiewciz, 1976b)oiA
E£5 ¥ ¥ vhE ZATE (spore cloud)S
Andersen(1958) & 7|Well 9l wjx]E o] &
A ATz WAl A #2F 4 9l
o}, Andersen ##7|(Fig 1)+ 277} 443
7ol 400704 FE e 6e oFelE
(stage) 7} O-ring gasket, clamp &9 2 T4z
o 3lony 7zt clxjolell spore & LA 7] 3 =
ek w7} Eoigls FA Heol i}

rJL b

L

plate &
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Table 2. Example of Physical and chemical pretreatments for isolation of streptomyces

Treatment Material Predominant isolates
Physical:
Agitation in sedimentation chamber Mouldy hay Thermophilic

Centrifugation Seawater and mud Streptomyces spp.
Membrane filtration Soil Streptomyces spp.
Water Micromonspora and Streptomyces spp.

Chemical:

Ammonia and sodium hypochlorite Water Streptomyces spp.

Chloramine Water Micromonspora and Streptomyces spp.

Calsium carbonate to increase Soil Streptomyces spp.

pH with incubation

Nutrient enrichment with Soil Streptomyees spp.

chitin and incubation

Phenol Soil and water Streptomyces spp.
Baiting:

Paraffin-coated rod in carbon-
free broth Soil Nocaridia spp.

Pollen Soil and Water Actinoplanaceae

Snakeskin Soil Ampullariella spp.

Human hair Soil Pilvmelia spp.

— 2elahe TL WMoz d AR T5E 3
I Fan Sampler ol 2 ol g5 ok
N
[ I
3. 8 X

Muslin . .
Bag +~J Cramentation  w g ¥elsbl Ash we FRel wixvt o
Sample |; Chamber Relol grovt Agel ool 449 wAz4e 4

.y e

Fig. 2. Sedimentation chamber of Andersen sampler
containing a spore suspersion.

Muslin bagel & 7Az" A&5E& A7| fang 7}
%2]7]m 4] sedimentation chamber o4 o}zl 4
2 AA 5] Fo] TATEL R FA7 Y
A7) F AFgHZE FY (1t3/min)dH 1um
o]Ate] 9lAlE 2% sampler o ZAEHA =&
g =k ol2fel plateol impinge 3t =t (Fig.
2). Andersen MA7]E AxAg2¥H spored

5o gk o] Al Ao Erlwditd
(Williams, 1984), <& &9 starch
casein medium (Kuster and Williams, 1964 .
Williams and Davies, 1965)2 =#4l# colony
7} chitin agar o+ ®c}t v ZAlel pigment 4
o] Asjzlut ubdit Hab ohje} ohd AlFE 44
gk 4 ik, =g Mckay(1977)+ NaCl(4,
6%, w/v)E Hrlgte gy agpAAlde s
L A A Streplomycetes = AAHH o2 Fe
& 4 ok stgdevt, Williams 5 (1983a)4
TelgA Aol ol 4005 olAde] Stre-
ptomyces 5 4% (w/v) NaClelH == 4= g+
Streptomyces . AR ¢kskrh, ol A2 F
gatazl she whAldol ol H gk AlEeiA] s}

et al.,
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Table 3. Selective isolation media based on information taken from numerical taxonomic data bases

Actinomadura spp. Rifampiein

Faenia rectivirgula Hippurate

Chlortetracycline;
demethylchlortetracyeline;

Nochrdia asterodies
methacycline

Streptomyces diastaticus Rifampicin

Streptomycees
chromofuseus, S. cyaneus,
S. rochet

Thermomonospora

chromogena Kanamyecin

Raffinose, histidine

Athalye, Lacey and Goodfellow
(1981) Athalye et al. (1985)

D. Rose, J Lacey and M. Good-
fellow (unpublished data)

Goodfellow and Orchard (1974);
Orchard and Goodfellow (1974)

Williams, Goodfellow and
Vickers (1984)

Vickers, Williams and
Ross (1984)

McCarthy and Cross (1981)

Table 4. Examples of scores included in the percentage positive probability matrix for streptomycete clusters

Characters*
Utilization Resistance to:
Clusters* Raffinose Xylose Histidine (ng(,t);?/lrcrzg %gizmgp/]rillr)]
S. albidoflavus 0.17 0.93 0.65 0.01 0.54
S. chromofuscus 0.22 0.99 0.78 0.01 0.33
S. eyaneus 0.99 0.90 0.85 0.01 0.46
S. diastaticus 0.84 0.90 0.68 0.01 0.68
S. fulvissimus 0.89 0.99 0.99 ’ 0.89 0.99
S. griseoruber 0.99 0.89 0.99 0.01 0.78
S. griseoviridis 0.51 0.83 0.83 0.01 0.83
S. lavendulae 0.08 0.33 0.08 0.50 0.33
S. platensis 0.82 0.27 0.36 0.18 0.09
S. rochei 0.69 0.96 0.77 0.08 0.89

*Only ten of the 223 species groups and five of the 41 characters included in the full matrix are listed in this Table.

Aze] E2H 2o felA Asiolot ek A
A3k o e4e F woEen s

TS AdA g FejslEs oz d7Adn
o4 9k @ 74 (nutritional B 2j=g
54, A W A4, BuH 54 (AR,
4, saltell Wit WA) 59 profilec] Aodo g
8 54 taxa & 94 #2T + += shdy =
571 # F slvhe Aol WA, &3 s
+ dlelel o]l A (numerical taxonomic data
base) = ©|2{qt AHE go] Zta g7 wifol A
2 AuiAE AU o o]AbHel 25 E AT

requirement),

gch(Table 3), =% 543 (probabilistic
identification matrix) e Z #3 (cluster) ]
3 9le o= ¥4 F b 5= <l (diagnos-
tic) character -+ A% 4 3+ DIACHAR =
2134 (Sneath, 1980)< °]8-shd Al Hejulz]
£ gaxleo g Mg 5 vk, Streptomycete 5
el JBE HA435lo] colloidal chitin agar
v} starch casein agarolA A HolEE=
Streptomyces albidoflavus ©12]2] Streptomycete
comunity & 3t & 59 o-g3 3o
Table 4o eld vle} o] F elads} A4
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Table 5. Computer-assisted identification of strepto-
myetes isolated from a sample sand-dune us-
ing three different selective media

Percentage of total isolates on:

Starch Starch-casein Raffinose-
Species-groups  casein  medium +rifampicin  histidin
medium (50 ug/ml) medium
Streptomyes -
albidoflavus 6.5 13.3 0
S. chromofuscus 2.2 0 0
S. cyaneus 28.3 0 63.6
S. diastaticus 0 80.0 2.3
S. platensis 37.0 [t} 4.5
S. rochel 8.7 6.6 13.6
F,mdentlf]ed 17.4 0 15.9
isolates

2 2 raffinose ¢ histidine, -2 rifampicin ©|
H7lE wlxE ALRSEE Streptomyces  albido-
Sflavus 2] 75 F4 F o=t A 4 gl
AlA gk 22 H starch casein medium (F
Z)3 raffinose histidine mediumoll4 H&|&
AFEE FA89E o (computer o}
probability identification matrix A+%), Stre-
ptomyces albidoflavus 5 ¥ F3  Streptomyces

TFE2

o ¥zs} @59 AL ¢ 4+ gUrk(Table 5).
oleidt AT Huis WA =Ael gAY ¥el

220 A Al (competition) &3 wiFolel= S
b veh o gloh, whebd wbAdde) A" e
2l Ak T et og A" 4 e

g A g ARgebd g el &
Uehe AE AlAksla

2wk s 4A e
At

AR d4EH iR wAdde i
(neutrophile) o]oi41 ¥i=]e] pH+ &4 6.7~

7.50190 00k, A wRAT (acidophilic actin-
omycetes)3 *2lsy] HsiM+= pHE 4.5~
5.00.2 zAs] Folok gt (Williams ef al.,
1971 ; Lonsdale, 1985; Kang, 1989). 4AHd &
oFoll Al FAMA wpAdtel EAgchs AR 1928
d (Jensen) #-& ®aEoiovt oifitel Fe-
B Aol A 7o) FA|slo] gioh o]ob= Hbvy
2 pH6,1~6,8 olslolld 4 &+ gle 3974
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(alkalophilic 2-& basophilic) ¥A#% Taber
(1960) Soll 2fsh WA= ot of =F 79
Ao} ol 7]-ge] A ket

FAEA L} ASA S H7lsted wix]e) AEE

2% =9 4 b Ag7F Bl AF fungi
o] =88 oAAE7] $lBMA wiRlel cyclohex-

imide (actidione)“} nystatin-2 7}ste ZHel
Fow, EA aFe] whATE HE5hr] AsMAE
24 u| Q5o o] JaE mAA ¥v FAE
Ag sl FE Aol Fo}, FeliF dloet M

olxel 9l FAEAY AdA Fo WHA
(tolerance)ol #3 #&% DIACHARZE 14
st wjRlol] zrteled EAFA (cluster)$ A
228 4% Qo

4, 2 (Incubation)

WAFe F2 25~30CoA E71F z7ew
vokgie}, vt 24wk H2lE felA=
45~55C, = 3k A (psychrophilic) A & &
4~10Coll A wfekalof 3t o}#7tz] psychro-

phile ojv} #1714 whAddtell HHaiA& w2
o]Fof zz| X35oirt,

wjokx b ohzl wlok|ZtE F8F 29l
oz AL, 4A s F24 (meso-
phile) ¥l Micromonospora ‘& Nocardiae,
Streptomyces += 1~2F7F vl|cksiz|qt, 394 8}
Al Faenia rectivirgula = 1~29 Axw &
EYE olF= AE £ F U weIzke AA
glel Azd te FEF = ok oF '
Nonomura £} Ohara(1971)+ 30~40°Coll4 174
Y7} vjokslo] RS taxa S B A wAAg e,
Goodfellow 2+ Haynes(1984)+ 18Col4 105
7F wjoksted marine habitat o4 A2 #& 2
237 = shith,

oA+

5. 821 MEH(Colony selection)

2eje) wixjet Ayezd F& AAHn TF
He) 22be Fol £4-89 S T2 AR A
7ol 22h Aeled A4E Ae FA, AF F8
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g #49 shielr,

AT F 5343 taxa(dll, genera)’} %A =
Aeoletd &A= A w1l ge A o
olReg e 58 Adstod oA} =SS 14}
AdE + glet, Y& genuszt slrists A
2 ohE species & THsE AL Ao Erl53
o},

FAEAe] At B
o] o AP

N

boAAe] Baolabw
2lujz] ol overlay
= & 4 Uor} ol

73 gleh, asjme
Fwulol+s ehe TS AW
Ha e st Eijr ol WhE Zxjdog
Hbslo] Alg-stofol ko) o & 5 g-lactam-
ase A #A| AAFFE d¥st7] A4l chromo-
genic test(O’Callaghan ef al,, 1972)& o]£3}
7| stgier], g-lactameol of-%- w7t wo)3
5 p-lactam At ghdlell o] & (Kitano ef

1977)sled AEg BAL @A Y

314} replica-plating Bt
WL 2o 2o ‘%Pﬁ
HAMEES A

m‘o rzE He

h

2 o

|

al,,
ct,

Aa7Al 37147 A s A vy
ddew Ag A4, A5 AHe, wix]
24 Al Foll el ofolmgton), Fig
A vdS AAT A, *§El§}7*, T
7<l*—l<>ﬂ H}%Lg T AgE

= gAY of F-&
ZM{— d% 7zt g,

ok
2o
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