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(incubator)  D-0601 model 500 Memmert, .S.A
(laminar flow) International Scientific supply Co.Ltd.,
Thailand.
(Controlled environment incubator shaker)
R-88 New Brunswick Scientific Co.Ltd., U.S.A.
(refrigerated centrifuge) model HERTZ
Kubota Corporation, Japan.
(water - bath) Aquatherm G-86 " New
Brunswick Scientific Co.Ltd., U.S.A.
(vortex) ~ vortex-2 Genie model G-560E Scientific
Industries., U.S.A.
(pH-meter) ~ Cyberscan 1000 Eutech
Cyberscan, Singapore.
, A200S Sartorius, Germany.
(cellulose acetate filter) Pore size 0.45 |iM
Sartorius, Germany.
(syringe) 10 Nipro, Thailand.
(haemacytometer) bright line deep 1/10
Boeco, West Germany.
(stereo microscope) SZH-10
Olympus Optical Co.Ltd., Japan.
(microscope)  CHS Olympus Optical Co.Ltd.,
Japan.
(Transmission electron  microscope)
JEOL model JEM-200CX LJapan.
- Swinnex Filter Unit Millipore Corporation, USA.
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30

(humic acid) Sigma chemical, .S.A
(biotin) Sigma chemical, U.s.A.
(Thiamine-HCI) Sigma chemical, U.s.A
(riboflavin) Merck, Germany.
(niacin) Sigma chemical, U.s.A.
(pyridoxin-HCI) Sigma chemical, . .A
(p-aminobenzoic acid) Sigma Chemical,
(mannitol) Difco Laboratories, U.S.A.
' (polyethyleneglycol) Sigma chemical, U.s.A.
(uranyl acetate) Fluka Chemika, Switzerland.

Streptomyces hygroscopicus subsp. hygroscopicus JCM 4772
NOV-1

. coerulescens ISP 5146

. coralus JCM 4313

. ambofaciens JCM 4618

. violacoechromogenes JCM 4530
. tauricus JCM 4837

. elanosporofaciens JCM 4495

. pavullus F4b-31

. perciperlis V6C-6

. griseus KA-1198

. luteogriseus ISP 5483

. alboniger ATCC 12461

. albovinaceus ATCC 15823

. aminophilus ATCC 1491
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15.
16.
17.
18.

111

12-14

15-18
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Streptomyces sp. PO
Streptomyces sp. M145
Streptomyces sp. PK100C
Streptomyces sp. TK21

Prof. Dr. Ogata Seiya

(Test organisms)

Staphylococcus aureus ATCC 25923
Escherichia coli ATCC 25922
Micrococcus luteus  ATCC 9341

Bacillus subtilis ATCC 6633

Candida albicans ATCC 70014
Saccharomyces cerevisiae

Aspergillus niger ATCC 6275
Pseudomonas fluorescens K. Komagata

34.1

(streak)
(Mannitol Mungbean Agar : (MM agar) ;
30 7-14 20

(20% glycerol ( )) 10 (loop)

-20

a



3.4.2
. suhtilis, . aureus, E. coli, Ps. fluorescens

M. luteus (Nutrient Agar ; 2)
. Cerevisiae C.albicans (Yeast Malt
extract Agar :YM agar ; 5) 37 24
A. niger (Potato Dextrose
Agar : PDA agar ; 6) 30 34
4
1
3.5
35.1
30-
100 7-10
4
352
5 7
10

(Lanning and Williams, 1982)

3.0 'l
1 9
(serial ten fold dilution) (10'£10'9
50
10
0.1 (spread)
(Humic acid Vitamin agar ; ) (Hayakawa and

Nonomura, 1987) 30 1-14
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30 7-14

31
3.6 1 30
7-14 20
10
108

-20

3.8
Williams (1983) Bergey's Manual of

Systematic Bacteriology volume 4. (Williams et al., 1989)

381

(Inorganic Salt Starch Agar 8) 30
114

3.8.2 9
(slide culture) 30 71-14
(lactophenal)
400

3.8.3 (melanin pigment)

(Peptone Yeast extract lon Agar ; 9) 30
4



(Glycerol-Asparagine Agar ;
7-14

3.8.5

(spot) 30
3.4.2
NaCl ( . )

(stoppy agar ;

24

(clear zone)

3.9
(enrichment method)
25
, 250

5 (108
30 200
5000

10 (supernatant)

(Dowding, 1973)

10)

(diffusible pigment)

30

3.1

0.9

30

50

24

K

(0.9%

200

0.45



3

3.10

(double agar layer method)

3.9
1010 ] 200

3.9 200
30 16
(Dowding, 1973 ; Lanning and Williams, 1982 ;
Anne et al., 1984 )

311 S [

0.45
(actinophage suspensions)

(Sykes et al., 1981)

3.12
3.1
0-105

50-300 (Dowding, 1973)

(Luria et al., 1978)

(p.fudml) =

34000%L



3.13
3.12
3.11
3.14
(
10 ) 4
4
10 0.1
7 (Ammonium acetate buffer ; )
(negative staining) 2
acetate)
(Dowding, 1973 ; Kuhn et al., 1987)
3.15
7
200
30

(Anne etal., 1984)

3.1

15-20
0.45

3.13
0.5
24

10000 X g

(grid)

(uranyl

50
16
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