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Studies on the Isolation of Antibacterial Streptmyces
By

Michinori NAKANO

Since Fleming (1929) described the Penicillium notaum as an effective inhibitor
of Staphylococcus, and Waksman (1944) extracted streptmycin from Streptmyces
griseus.

Many antimicrobial strains of Strepimyces have been isolated by a number of
investigators in this field of science. ‘

The author has made an attempt to isolate it from soil with a view to searching
for antibacterial strain. The results obtained are as follow :

I. Indicated Czapek’s agar is of little or no use to the isolation of Streptmyces.

Casein agar is suitable for the isolation of Streptmyces.

2. When casein agar is acidified, fungi are found, but when alkalized, bacteria
appear, and the suitable pH value is pH 6.8 for the isolation of Streptmyces..

3. Aureomycin is no good for the purpose, because, when soil is steeped in
aureomycin solution before isolation, or supernatant fluid is added in media
at the culturing time, fungi appear in media.

4. When suitable concentration of aureomycin is added to the shake culture of

Streptmyces, the growth of it is promoted, but too strong a concentration

inhibits the growth. The suitable concentration is about 5x10-5, though it

varies with its strain.
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Table 1. Comparison of growth by the indicated Czapek/ s agar. PEIZ W EE & N2 O AR B
Cultured for 4 days at 27°C. izk s M. B. O\)]léj_{-')”:b>
indicator 1 Growth of colonies Observation LR STV ETHE DI,
| N. R. iz Aspergillus i
Methylene blue i 4+ Blue or white colonies Easy o .
} Tashiro/ s reagent?®) , +H Easy & B B IED B,
{ Neutral red l -+ Uneasy | Mucor (2T 5 N2
Methy! red i - Easy InDt, T DIERSE Geap-
Bismark brown H- | Ureasy ek/s FERO T FN M
Thymol blue ‘ -+ Easy | ]\ ,i(ﬁ:flfif)‘\f)'flo i
Brom phenol blue P Easy 0 bt age o 1
Brom thymol blue E H AFED IR IR
FucHusin ‘ - ; h /mil ks eré]ﬂf)m)ubb 5
Safrarine red ‘ 4+ Pink colonies i Easy iz,

N.R. J7 Bismark brown
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Table 2, Composition of media for Isolation.

Each media was diluted by distilled water to 1000 ml finally and added 3.0 percent agar.

P Czapek/ s agar Casein agar Starch agar Glucose Glucose agar
f ; : asparagine agar
K;),Hpo_; 1 y KJHPO; 0.5 ’ KQHP(DL& 0.5 ‘ KgHPO‘L 0.5 Gluecse 10 ‘
M5O+ 7H0 0.5 | MgSO4+7HO 0.2 Sterch 10 Asparagice 0.5 Meat ext, 3
' @ ! | ; ;
i Sugar 30 - Glucose 1 NH,CI 0.5 Glusose 10 Peptone 5
' NaNOg 2 Fes (5O4) trace ' - NaCl °
KCI 0.5 | Casein TR
. Fe SOy 0.01
Table 3. Appearance of strepimyces on the different media.
‘i Number of colonies Number of streptmyces i
a (%) |
Media I Total I Streptmyces Total No. of colonies i
| !
Czapek! s agar " 89 : 9 ! 10 j
Czapek’s (Soil distilled) o 108 3 E 2 i
Casein agar f[ 75 5 ) 38
Starch agar i 60 “ = |- 20
Glucose Asparagine agar f‘ 35 ‘ 5 : 13 '
Glucose agar ] 91 f 5
| | | 4 | |

* Czapek/s agar (soil distilled) : Composition was in table 2, diluted by the distilled water
which distilled by the adding of soil.

KRtz Czapek’s SERD3Z DS, 2 Colony IHEIE2%E ¢, Streptmyces 1270
12%7C Casein 5K 12 % D38%)% Streprmyces THEH M E L THELEN TS 2 7
THRIREREFRO® G (1953)10 = —*W LT3
3 SEEEHO pH ORI
OYBEREHBOOFewl pH % U A3 700, 29 CaCOx iz Tl 72 pH 6.0« 6.4+ 6.6+ 6.8 «
7.0¢7.27.6+-8.0+8.40 Casein Xz TRDEE» 7.
a) XELVSBFIBELORE
(1) EBRTERAGE
THE T g RREAKIE D L IR
I ml7% Casein 3B K 1227°C 4 Hiz3g)
(2) FEBRT IR Jit R
REE g MBIk Y s rf]ﬁ TET27°C4 AR LT, 2o [z E. coli IO‘/ml %
m TR BB Uohs, BRGS0, W B coli oI
HITDHERIZIZ LA Z;fo>07‘::o
b) Streptmyces Fisg 1B EDEE
(1) FBT LR
HEDDE LI Streptmyces C45 (NFR) OBTEBMKSIED, #OISEE | ml B0
FITRT BTG L, B 5 FOEAE T,
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Table 4. Comparison of appearance on the different pH casein agar.

Penici- Streptmyces
Media (pH Mucor Bacteria Total
(oH) lium | Appearance No. Percent by
total (%)
Casein agar 6.0 41 1 21 33 0 63
6.4 23 0 12 34 0 35
6.6 31 0 16 34 0 47
6.8 16 0 18 53 0 34
7.0 18 0 11 38 0 29
18
7.2 16 0 Colonies smaller 50 2 36
than pH 6.8
24 a
7.6 | Growth scanty 0 13 ‘ 33 2 39
8 0 14 58 2 24
.4 11 0 16 55 28
Czapek’s agar 7.0 52 3 1 2 6 62
Czapek! s agar e
(soil distilled) 7.0 54 ° ? 2 2z "
Glucose agar 7. 22 0 0 - 5 27

Table 5. Comparison of appearance

on the different pH casein

agar in the case of pure

culture on streptmyces.

T
Casein agar 6.0 1336
6.4 1600
6.6 1472
6.8 1480
7.0 1470
7.2 1430
7.6 1430
8.0 1420
8.4 1400
Czapek/s agar 7.0 1120
! .
C(Z:opideissS?de) 7.0 1948
Glucose agar 7.0 1544
Nutrient agar 7.0 1120
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(2) FEBRTTERMR

Streptmyc:es C 45 (&F) OFELE2ZFIH

THIEOFE 2 HIRL, RGEOSHOFEE % W
= L/ T, ¥ Streptmyces C 45 (FF) %
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Table 6. Comparison of appearance on the different pH casein
agar cultured by double culture method.

Media pH Colonies No, streptmyces Sf-?lg:}i:fs
Casein agar 6.0 -+ Fungi +H
6.4 + Fungi -
6.6 1t
6.8 T
7.0 H
7.2 . i
. Colonies smaller than pH 6.8
6 1 Bacteria e
+- Bacteria + —
- Bacteria + —
Czapek! s agar 7.0 H Bacteria 4 —
el !
(VsZ;Teststi??;) 7.0 i Fungi -
Glucose agar 7.0 -+ Bacteria H
Nutrient agar 7.0 +— - Bacteria_ i, '

4 Aureomycia (AM) D{EH
MIEW % SSHERR T I A 5 >, BEEENTIC TS AMBIICRIRT 5 C itk b, MIEO ¥
gwmhb,m%ﬁ@ﬁﬁm@c@@mmkﬂouAM@&?&OT&ﬁﬁwﬁf@ﬁé,C
DFEREIZ UL 212D T Streptmyces OFEFIC KT, AMOEEIC SNTERL 17,
a) SEEEEZIOFER
FERTTVE N R
+#1g% Bouillon 2 AN, RELT0HE 2D L% 1ml 2 9ml Bouillon iz At
NIC5X102 (8/m1) AM Tml 204, X<BELTODHELT, 20 Iml % 7 R —EER
% AV THEIERS 5X10-4(¢/m) AM I ml %A T27°C 4 HIERL, ROFES B
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Table 7. Compariscn of appearance on the media by the steeping in aureomycin solution.

Steeped in AM5x 107 (90min) Did not steep AM
Seil of = v
AM added media AM absence AM adedd med'a f AM absence

. - Fungi 7 Fungi 5 . . 5
Cave Fungi “ Bacteria 5 Bacteria 2 Bacteria 2 10°
Foot of Eundi " Fungi 14 Fungi 21 Fungi 3
mountain g < Bacteria 57 Bacteria 51 Bacteria 5x (02
. . . Fungi &
CUlf;vitded Fungi 30 gu;?e'r.a :;’g gugtge'r' ég Bacteria 5.4 % 102
grou @ : a e Streptmyces 5
. Fungi 6
Graveyard Fungi 44 gungx . 46 Fungi 46 Bacteria 2.1x 102

acteria 1 IS
treptmyces 8
o . Fungi 12
Total Fungi 89 Fungi 103 Fungi 115 Bacteria 2.2 x 108

Bacteria 78 Bacteria 86 S
treptmyces 13
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Streptmyces XAMBWICEBELIBE L, LD i JJD ATIEELREL THRELD
Fro CAUZAMBTENEETHOBICE B b D, WbORHC 20T ERU LT
HHTH 2 i», Streptmyces OEEREEICAMPEHRTA L, & E‘O)%%%ﬁi@ UANMET
HD1,

CU)%?EC’%?D@*’{H"PZ FAVIEEOBTHEM L OHL b

SEESFRODIEE - OBR R BEE TIRT EREDML, i
fﬁﬂf\lﬂﬁﬂ%‘@am THEWRERZI VG FTTOR L ICHE I XAM
BB RLT

ST, FOEPLIEEREL, %
J:t?é?“b/ﬁ O%Ju;fs;f;_\of:
ST AIEHL IR B 950
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Table 8. Survive percent of bacteria by the different part of bumidity.

Humidity (%)ﬁi‘g Survive percent
ey RS T
. Cave (15°C) ‘ 0.16 0.07 |
o (219C) 1 3.8 3.4 %
| o 22°C) | 2.8 6.1 i

b) Streptmyces DRBICRTAMDEE
EBR T IR B R
ws L Streptmyces 101, 1028 (= % C(HHR) OWTEBE (Bouillon pH
7.0)%{EH, D Iml
Table 9. Streptmyces growth change on the different aureomycin P AMIBE 0.2X <103,
5x10-5, 8x10-3,
10-4, 2x10~ 4 (g/ml)

concentration of media by shake culture.

Shake cultured on 27°C 4 days.

J AM concns. . Diameter of .

Str. (a/ml) | Change of media 1 growth (mm) ! Bouillon 12 HERE L

i : | ;

E | i ° M #E Rz

| 2% 107+ | Faint white brown | 1 | T 24°C 4 HIREGHE

i‘ 1% 1074 Faint white brown 1 : LT ORERPHBEL

i _ ; |

8% 107 " Faint white brown | 3 1 RDER 2B,

J 101 | 5x 105 - Faint white brown 10 Streptmyces 101#k

2 108 Faint brown x 12 (ﬁ)z?—-}_x) + Bouillon

j absence Faint white brown ‘ 3 !

z \ ?; g : mu,V.iﬁﬁMu

| [ 2% 107% Faint yellow brown i 1 ; %g T, # DK X

1 E 1% 1074 Faint yellow brown i 12 i 12 A MFAEES X 10~ 5 1

i |

! | 8% 10°% Faint yellow brown : 12 ‘ £5

i 102 5x 1078 Faint brown ‘ 25 Po2x 1075 TiZAMZN

: 2% 1078 Faint brown : 8 . A 73w Bouillon Haiz
‘ absence <: Faint brown 18 } SfELUDROLD, B
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KEREVROND, Streptmyces 1021 (REH) IMBIEE S VFELIL, ZOKRx &
IHAMBESXI0-50D4A, AMZHI4A 72 Bouillon @RKE L3 DL b KX, ZOREE
PSR LN D, OBEBEDL DIV Z2ORBFOWEINRE SN S,

55 Streptmyces DIREBEEICEL, BEHCHSYEBEDOAMPINL S EZDHKE
(REERYE D b, NEUABREOHESRZORERMEI SN2, ZOEYABEEIERIZL 225
b3 5x1075 (g/ml) fLE¥IMT 3N 3,

i E:3

FHDOMETI0~20cm OLEH» 5 HIEEAIEETROERZ BN E Lo E L I2ER

1) Czapek's BRIHERELMA THAL, BROELFH27IBRU IR 21,

2) DEERIHLE U Tl Streptmyces OFRFZEOEF L Casein BRMFEL T 5D,

3) Casein XD pH HEHEITMHEL & H EORE 28Ty TAREYS T, iy
K VR CBEOEEBEMBE 2D, Bl pH 136.8TdH 5o

4) Streptmyces »FH27°C4 HIEREL, 20 FEBEEL T, DH# »HAATEES, &
REBIFTHO, B Y DEEELIZSDIT E. coli ODEBEERHAHTZH DI,
BUOWER2ELZDP OIS o

E) Aureomycin % 3EEREER, BHuTiNA %, TERTE & LT Aureomycin JETRIT
BELUZEHE, HEOREVEE N, Aureomycin »EEESEICHEET A C ST AEY T
HbBo

6) Streptmyces 2 RGREET 5 %E, BHNGHEHMIBEDO Aureomycin 2JIA 5 LHE
REEAV S, FAELYBECH&ICETH a3,

COFEBEIERICI D RINSXIO-SMLTH 5,
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