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Abstract — A Strepfomyces strain No. 182-27, which produced amino acid antimetabolite, was isola-
ted from soil. During the course of screening for new amino acid antimetabolites from the culture
broths of Actinomycetes, we found that the strain produced a substance active against Gram-positive
bacteria and its activity was reversed by L-leucine on the synthetic minimal agar medium in the
culture broth. The morphological and cultural characteristics serve to identify the producing orga-
nism strain 182-27 as the Streptomyces, although the species of this strain should be resolved
in further studies. Fermentation was carried out in the synthetic medium at 28C for 78 hours.
The fermentation yield reached about 2 mg per liter of the broth. Purification was done by ion
exchange resin, active carbon, silica gel column chromatography and obtained 20 mg of pure active
substance from the 20/ culture broth. The 182-27 substance was obtained as white powder, mp
188T. From the physicochemical characteristics of the substance, it was amino acid like substance
but unknown about its chemical structure. It is active against some Gram-positive bacteria and
reversed by L-leucine.
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Table 1. Composition of fermentation medium

Glucose 10g
(NH,),S0, 2.64
KH.PO, 2.38
K,HPQO,-3H,0 5.65
MgSQOy- 7H,0 1.00
*Trace salts mixture 1 m!
Distilled water 1000 m/
pH 7.3
*Trace salts mixutre

CuS0,-5H,0 064 g

Fe50,-7H;0 0.11

{ MnS0,-4H,0 0.75

nS04-4H,0 0.15
v Distilled water 100 m{
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Table 2. Composition of minimal and complex agar
media

Stephenson- medium Stephenson-  Complex

Whetham Whetham medium
Glucose og Glucose Sg
(NH,4).HPO, 4 (NH,):HPO, 4
KH,PQ, 1 KH:POy4 1
NaCl 1 NaCl

Fe50,-7H,0 0.03

FeS0,+ 7TH0 (.03
Mg50,-7H,0 0.7

Agar 15 Yeast extract 1
Distilled water 1000 m{ Polypepton 2
Agar 15

Distilled water 1000 m/
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Table 3. Cultural characteristics of strain 182-27
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Table 3¢l #£7]3}3]c}. Nutrient agar medium3} Wa-
ksman medium No. 2¢l&] AJ&o] Bafdlgd o of
Ko v 2o AMFol gzl 7)AAbe] A
A2 whitish gray #Al-%0]g.2™ vegetative myce-
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Culture media Growth and Color of aerial  Soluble pigment Reverse side
sporulation mycelium

Sucrose-nitrate agar good whitish gray none yellowish

(Waksman med. No. 1) good sporulation white

Glucose-asparagine agar moderate white none yvellowish

(Waksman med. No. 2) no sporulation white

Glycerol-asparagine agar good gray with brown brown

(ISP No. 5) good sporulation white spots

Tyrosine agar good gray brown brown

(ISP No.7) good sporulation

Inorganic salts-starch agar abundant gray yvellow dark

(ISP No. 4) well sporulation vellow

Nutrient agar moderate white yellow yellow
no sporulation

Yeast ex. -malt ex. agar abundant gray none dark

(ISP No. 2) well sporulation yvellow

Oatmeal agar abundant gray none tint

(ISP No. 3) well sporulation yellow

Peptone-yeast ex. iron agar  good white none vellow

(ISP No. 6) good sporulation

Bennett’'s agar abundant gray vellow yvellow

well sporulaltion
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Table 4. Morphological characteristics of strain 182-27

Form of spore-forming hyphae: RF

Number of spore: 10~20 ea.

surface of spore: smooth

Existence of zoospore: not ohserved

Existence of sporangium: not observed
Formation of spore: aerial mycelium

Formation of substrate mycelium: not observed

Fig. 1A. Aerial mycelium of strain 182-27 (Waksman

No. 1).

Fig. 1B. Electron microphotograph of spores of strain
182-27 (Waksman No. 1).
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Table 5. Physiological characteristics of strain 182-27

Test Media employed Response
Hydrolysis of starch ISP No. 4 positive
Tyrosinase reaction [SP No.7 positive

Liquefaction of gelatin G-P gelatin med. negative

Peptonization of milk  skim milk med. weak positive

Coagulation of milk skim milk med. negative
Melanin formation ISP No.7 positive
ISP No.6 negative
ISP No.1 negative

Temp. range of growth P-G liquid med. 20~40C

Optimum temp. P-G liquid med. 28%¢

Table 6. Utilization of carbon sources by strain 182-27

Carbon source Utilization
D-Xylose —
L-Arabinose —
D-Glucose + -+
D-Fructose + +
D-Galactose + +
L-Rhamnose + +
Sucrose +
Maltose +
Raffinose +
D-Mannitol +
i-Inositol +
Salicin +

+ + =good utilization
+ =normal utilization
— =poor utilization

Table 7. Identification of strain 182-27

Color of mature sporulated aerial mycelium: gray series

Spore chain morphology: RF

Production of melanoid pigments: positive
Surface of spore: smooth
Utilization of earbon sources: Table 6

ZA3E Table 69 viebYr}

182-27 7FL| &3 | Bergey’s Manual of Deter-
minative Bacteriology(25)<f| 4 73 4%& A=}E Table
7o f<Fslgich
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riesol] &b 7o Ay ] Fx1o] AR me-
lanin A48 A], FTALEH| AANF o AlEHA] 59
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Table 8. Effect of carbon sources on production of 182-
27 substance

Carbon source pH Growth* Zone-diameter
(mm)*#

Arabinose 4.66 + 27
Xylose 5.80 + 25
Galactose 4.60 + + 25
Glucose 4.40 + + 26
Fructose 4.15 + + 26
Rhamnose 6.60 -+ 21
Maltose 6.70 + 22
Sucrose 6.83 + 11
Dextrin 5.91 + 26
Soluble starch 6.80 + 16
Potato starch 4.68 + 28
Glycerine 6.80 — 0
Basal medium: | (NH).50, 264 g

KH,PO, 2.38

{ K.HPO,-3H,0 5.65

MgS0,- 7H,0 1.00

Trace salts 1 mf

Distilled water 1000 m/

pH, growth and titer of 182-27 substance shown in
Table 8 are values of 3 days beer.

Each carbon source was added on 2% level.
*Growth was measured by visual estimation; + + =
well, + =good, X =moderate, — =poor

**Inhibition zone (mm) by paper disc agar diffusion

method using Bacilus subtilis 1IFO 12210
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Table 9. Effect of nitrogen sources on production of
182-27 substance

Nitrogen source pH Growth* Zone-diameter
(mm)**

Polypepton 6.80 + + 18
Meat extract 6.80 + + 20)
Asparagine 6.40 + + 28
Dry yeast 6.78 + + 20
Yeast extract 6.90 + -+ + 17
Urea 5.78 + + 24
(NH,).50, 4.51 + + 28
NHNO; 4.53 + 4+ 28
(NH.)-HCH;0, 6.76 + + 21
(NH)H.PO, 4.70 + + 26
Basal medium; { Glucose 20 g

KH.PO, 2.38

i K.HPO,:3H,0 5.65

Mg50,- 7TH,0 1.00

Trace salts 1mi

Distilled water 1000 m/

pH, growth and titer of 182-27 substance shown in
Table 9 are values of 3 days beer.

Each nitrogen source was added on 2% level
*Growth was measured by visual estimation; + +
good, + + -+ well

**Inhibition zone (mm) by paper disc agar diffusion
method using Bactllus subtilis 1IFO 12210

mass% - the Ao Eoh @oton) shrAle oy
t} o] wiARHe) FFEY s 7)Y
ols) Fg-gHeo] H3wo] oFlwl Ao FAHC)

= B Y D o|Ae] ZHF sladst Aade] o3k
HEZ A3 b4 4L glucose, AU (NH,).S0,
E AA, AHEEkd) B odf ekl 500 m/ flaskell 8l =#]
100 mi& 5 Aeslal & skl zh 29 A E35}o]
reciprocal shaker(109 rpm)el|A] 28C, 78217} wi<k
stodct 1o WA HE Fig 20 vielych 4 78
AlZre g o7y} ool daiow o) ¥ oyl F453]
Hastglct. 29 e pHe 2F 4.30]8]ch

HAIE SRS 22l HHA|

2 ok o} 20/5 2N HCIe.E pH358 A
Z jon-exchange column(Dowex 50X8 H* form,
50~ 100 mesh, column size, 5X 47 cm) 9| & 2|72
=2 FE3] A2 F 5% pyridine F&foz 4
FAA 100mi¥ 78 §F 455 Zol 45Tl A
bS] oF 230 mged] FAEAS ddrth o




340

£ 35}
= -8
5 301 8-
> ::” -
.ﬁ 251 = e 6- )
S 20k 5 44 =
& . 4 b=
< 15} 9 o
S 10}
W
=

0 20 0 60 8 100

Culture time (hours)

Fig. 2. The time course of 182-27 substance fermenta-
tion by Streptomyces sp. 182-27 in synthetic medium.
O—O: growth, packed mycelial volume (%)

—A: pH
®—®: 182-27 substance production
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Culture broth
i

: filteration
Czike Culture filtrate
Discarded adjusted to pH 3.1 with 2N-HC(C]

Dowex 50X8 (HY)

washed with water
eluted with 5% pyridine
Active fractmns

| concentrated iz vacuo
Dowex 50X 8 (pyridine form)
dissolved in 0.1 M pyridine-
formate buffer (pH 2.9, 3 m/),
developed with same buffer (pH 3.1)
Active fractions
concentrated in vacuo
Carbon column

eluted with 70% MeOH
Active fractions

concentrated in vacuo

Silica éel column

developed with BuOH-AcOH-H,0
(2:1:1)

Active fractions

concentrated in vacuo
182-27 substance

Fig. 3. Isolation procedure of 182-27 substance.

Table 10. Rf values of 182-27 substance

Solvent system Rf value*
n-BuOH-AcOH-H.O (2:1:1) 0.44
n-BuOH-AcOH-H,O (3:1:1) 0.58
n-Propanol-pyridine-AcOH-H;0 (15:10:3:12) 0.84
Isoamyl alcohol-pyridine-H,O (7:7:6) 0.11

*Thin layer chromatography on Merck's Kiesel gel
GFoss

spectrum-> Fig. 4] vleplich KBr disc® &A%
[R-spectrum<= 2950 cm™, 1,740cm™!, 1,560 cm™
oA FFE veplh

182-27 3o WEEH M3
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2 A3 AW ) Aol A 2] SHdA-S- Proteus vulgaris,
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Fig. 4. IR spectrum of 182-27 substance (KBr).
Table 11. Antimicrobial spectrum of 182-27 substance
Zone diameter (mm)*
Microorganism 1000 500 100 o0 25 12.5 6.25
(pg/mi)
Proteus wvulgaris 1IFO 3167 23 16 14 12 — . —
Alkaligenes faecalts 1FO 13111 25 22 18 16 13 11 -
Bacillus brevis 1IFO 3331 27 23 19 16 15 14 11
Bacillus subtis 1FO 12210 30 26 18 16 12 — —
Micrococcus roseus 1FO 3768 12 9 — — — — —
Staphyiococcus aureus 1FO 3060 13 9 — — - - —

Escherichia coli K-12 1FO 3301
Escherichia coli B TFO 13168
Pseudomonas putida 1TFO 3738
Saccharomyces cerevistae 1FO 0309
Candida tropicalis IFOQ 0589
Penicillium notatum 1FO 4640
Penicillivom chrysogenum 1FO 4897
Aspergtllus niger 1FQ 4416

*Paper disc (¢ 7.5 mm) soaked in 182-27 substance solution was

test organism.
Incubation was done for 16 hr at 37¢C
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Table 12. Reversal of inhibition of 182-27 substance
by L-leucine

L-Leucine 182-27 substance

(ng/mi) 1000 ug/m! 500 ug/mi

0 30* 25

20 25 21

50 24 18

100 21 15

200 15 0

400 0 0

800 0 0

1000 0 0

*Inhition zone diameter (mm)

The antibacterial activities of test solutions containing
various concentrations of 182-27 substance and L-leu-
cine were examined using Bacillus subtilis on the Ste-

phenson-Whetham medium.
Inhibition diameter measured by paper disc method.
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