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Studies on new antibiotics in Korea IV
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ABSTRACT

The antibiotic bacterium JS7901, one of the-eighty three antibiotic microorganisms which
have been is olated in the surburbs of CheongJu-city, showed the most effective antimicrobial
activities against test organisms, both bacteria and fungi. Among the different culture media
Soytone Sugar medium was the most effective for growth and activity of the JS7901 antibi-
otic bacterium a against both Escherichia coli and Staphyllococcus aureus by the cylinder
plate method. The higher the sugar content, was, the greater the antibiotic amount of subst-
ances of JS7901 were produced in the soytone sugar media. The antibiotic bacterium, J$7901
appeared to have a broad activity spectrum showing inhibition in Vitro against gram positive
and negative bacteria and plant disease fungi. In general, the active substances were not
transferred into organic solvents. Only a small portion of the activity was transferred into
ethyl ether and was also adsorbed to active carbon when the cultured broth was also adsorbed
to active carbon when the cultured broth was at pH 2.0~4.0.

On adjusting at pH 8.0, the activity disappeared. The crude active substances could be
obtained by means of vacuum drying method and still showed strong activity. The dried active
cake was solved by solvents and crystallized into various shapes. The active substances were
developed on the silica gel plate in the solvent system of n-butanol-acetic acid-water(3:1:1)
and gave 5 pinkish colored spots when sprayed with 0.2% ninhydrine in ethanol. The upper
5th spot, which was the result of using disc plate method with Escherichia coli was the str-

ongest of these spots.

ding Streptomycin have been used for plant disease

INTRCDUCTION

For some years we have suggested the utilization
antibiotics for controlling plant diseases and ha-
thus worked in the development of the antib-

ic bacterium JS7501 since it was found on a

tri dish by chance when culturing Alternaria lon-
ves, a brown spot disease fungus of the toba-
> plant.

These days only a few known antibiotics inclu-

control. There appears thus to be a need to try to
meet requests for agricultural antibiotics able to
control plant diseases which have to the present
time been able to be prevented by application of
agricultural chemicals. The merits of such antibio-
tics are their low toxicity their selectivity and ac-
curacy in their effects, the capacity of their res-
idue to easily decompose in nature and these me-
rits would appear to outweigh the negative effect

of sometimes including resistance of the pathogens,
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when tley are ccntinvously uted fer mary years,

Fcr the purpose of plant disease contol, we have
isolated antibiotic bacteria which show strong inh-
ibition against gram negative bacteria, Escherichia
coli.

This paper refers to further some experiments
studying the activity spectrum of JS7501, which
JS7901. This

new strain(JS7901) was selected during the process

from this point we will refer to as

of experimentation.

The main purpose of these studies were to find
which was the most suitable medium for producing
the active substances of the JS7901 and to separate
the active substances from the whole broth if pos-

sible.

MATERIALS AND METHODS

In general,materials and methods were the same
as those in our ealier papers.®%!® Five hundred
fields,

paddy fields and hills n the surburbs of Cheongju-
city. Antibiotic microorganisms were isolated from

soil samples were collected from manures,

the soil samples by using a reciprocating shaking
machine 6cm amplitude and 120 strokes per minute.
Sixty ml of a medium was piaced in a flask of
300m/ volume and sterilized for 30 minutes at 120°C.
One loop full of soil was inoculated into the NBS
medium (8gr nutrient broth plus 10gr sugar in 1600
ml water) within a period of 72~96 hours the sh-
aking cultured broth was tested by the cylinder p-
late method on the penicillin assay agar medium
with Escherichia coli.

The JS7901, one of the strong antibiotic bacteria
screened, was cultured by stand culture in the var-
ious liquid culture media, to find the most suitable
medium for the more active isubstances. The com-
pesition of the media is as follows: NBS-(.8%
nutrient broth, 0.29% sugar., PS-209 potato, 0.2%
sugar., and BS-4% bean, 0.2% sugar., SS-0.4%
soytone, 0.2% sugar., C5-0.2% corn steep liquor,
0.2% sugar., and PA(penicillin assay medium)-0.1
5% beef extract,0.39% yeast extract,0.49; casitone,
0.6% peptone and 0.1% sugar.

The media used in tests of antimicrobial activity

spectrum were different in different test organisms.

in human disease and general bacteria were assayed
in a period between 16~24 hours at 37°C but test
organisms in plant disease fungi and bacteria were
investigated after 72 hours at 28°C and in a period
of 16~24 hours at 30°C respectively.

In order to allow crystallization of the susbtan-
ces, the whole borth of JS7901 was

in vacuum and dried up into cake form, containing

concentrated

active substances. The cake was repeatedly solved
by different organic solvents in turn.

Thin layer chromatography was used for separa-
tion and identification of the JS7901. The aqueous
broth and the crude cake were spotted on the silica
gel G (marked by Merk Co.) plates. The plates
were developed in the various solvent systems. Spots
were colored by spraying 20% H,SO, or 0.29% nin-
hydrune in ethanol and heat for 10 minutes at 80°C
in a dry oven. Thereafter the colored spots were
carefully dug out and were poured into a phosphate
buffer solution at pH7.0. Six mm paper discs were
wet with 10 micro ml of the solution and were
dried for assaying.

RESULTS

The Isolation of the Antibiotic Microorganism:The
test was carried out to find the antibiotic bacteric
which most effective inhibited gram negative bact
eria, Escherichia coli. As shown in table 1, eight:
three antibiotc microorganisms were selected fron
the 500 soil samples collected from 10 places in ¢h
surburbs of Chenogju-city. Most of the antibioti
microorganisms were classified into Eubacteria an
some others were fungi and Actinomycetes. Of th
ese the JS7801 has shown the most effective anti
biotic activity against plant disease pathogens I
Vitro.

The Characteristics of Culture: The cultural cor
ditions of JS7901 were contrasted for activity ove
a range of 6 different media: PS, SS, BS, NBS,P:
and CS. As shown in table 2, PS and SS medi
appeared to have the strongest activities showin
the inhibition zones of 18.1mm in diameter agains
Escherichia coli respectively. NBS and SS medi
showed 16.8mm and 15.7mm in diameter of tt
inhibition zones. The SS medium also showed goc
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Table 1. Antibiotic microorganism isolated from soil samples collected in around Cheongju-city.

places antibiotic sample§ total
- gaduk-myun 70 1
mooneu-myun 114. 117. 118. 3
oaksan-myun 216. 228. 254. 256. 257. 261. 262. 14
268. 269. 271. 276. 277, 283. 290.
buckil-myun 202. 296. 302. 305. 310. 315. 336. 8
339.
ohchang-myun 346.  352.  353. 354,  355.  356.  357. 18
359. 361. 390. 391. 393. 394. 395.
396. 397. 398. 399.
jeungpyoung-eub 401. 403. 405. 409. 410. 411. 412. 15
413. 417. 418. 421. 422. 423. 424.
426.
cheoungju-city 426. 427. 428. 429. 430. 431. 432. 34
433. 434. 435, 436. 437. 438. 439.
440. 441. 442. 443. 444. 455. 466.
447. 448. 449, (83)

The numbers are collected numbers of soil samples.

growth. Therefore the SS medium was considered

most suitable for culturing JS7901.

Table 2. Inhibition zones comparing the activities of JS7901 cultured in various liquid media.

culture media PS SS BS NBS PA Cs disc of 10 mcg
pH after cultivation 54 5.4 5.4 56 56 56 streptomycin
test organisms
Escherichis coli 18.1 18.1 16.8 11.4 15.1 13.8 10.6
Staphyllococcus aureus 15.1 15.7 15.1 16.8 13.8 15.4 15.4

To find the factor of increasing activity between
the
S7901 was cultured under shaking culture condit-

oytone and sugar in the above SS media,

ns, and then tested for activity against Escheric-
ia coli. As shown in table 3, 20% sugar in the
1edia increased the activities more than 10% sugar
1 the media, despite varying differences of the

oytone content of the media.

a

'able The comparisions of activities of JS7901

Je
against E. coli in media of varying soy-
tone & sugar content.
sugar
ytone 10% 20%
% 25 34(mm)
10% 26 34

Antimicrobial Activities: The in Vitro antimicro-
al spectrum of JS7901 was determined with bact-
ia and fungi by the cylinder plate method. Aqu-

Table 4. The antimicrobiol effects of JS7901 tested
by the cylinder plate method.

Test organisms .groups of microorganisms

Bacillus subtillus
Staphyococcus aureus
Salmonella typhi
Shigella dysenteriae

gram positive bucteria

Esherichia coli
Erwinia arodae
Pseudomonas glycinea
Xanthomonas oryzae

gram negative bacteria

Alterraria longipus
Glomerella cingulata
Helminthosporium oryzae
Pyricularia oryzae

plant disease fungi

eous both was used for the test after being cultu-
red in SS media for 4 days. The results are shown
in table 4. Test organisms are also listed in the
table and the inhibition zones were approximately

30cm in diameter each. It became evident that
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JS7901 was active against gram positive and nega-
tive bacteria as well as plant disease fungi.
Physical, Chemical and Biological Properties of
JS7901: The active substance was not transferred
into n-butanol, iso-butanol, n-propanol,iso-propanol,
ethylacetate, chloroform, petroleum ether and ben-
zene or acid, neutral and alkali. A small portion
of the activity against Escherichia coli was trans-
ferred into ethyl ether but substantially was left
in the aqueous layer. The active substance was a-

dsorbed by active carbon when the broth of pH

2.0~4.0 was applied and this part was eluded by
washing with 509 acetone. A some portion of the
activity was left without adsorption. The activity
of aqueous broth disappeared above pH 8.0 in alk-
aline, The active substance seemed to precipitate at
higher alkaline levels. The whole broth of JS7901
was evaporated in vacuo and the concentrated br-
ownish cake was obtained. The cake was soluted
and crystallized in turn by various organic solvents.
Only number 10 was left in liquid in butanol. The

results are shown

Tables. Crystallization of crude substances dried under vacunum.

II?SI!'?EZI‘S color & shapes Shapes under microscope soluble Insolubie
1 crystalline water methanol ether, chloroform
ethanol, aceton,
petroleum ether,
propanol, buthano |
ethylacetate.
2 white crystal. & g water methanol "
£3 &
3 milky crystal. @@ @ water (methanol) »
4 milky crystal. g @ g water (methanol) #
5 yellow crystal. A M water methanol ”
6 vellow crystal. ¢e no o ° water methanol "
- ¢
7 brownish powder 000 1% F © c water methanol 1
. op Y o
8 white powder o o water methanol (methanol) »
9 amorphous ‘@ @@g water methanol ’
. a9 0 o © ©
10 brown liquid ¢ 9 o ¢ water methanol ”
11 white crystal. \g water methanol "
12 white crystal. Q Q Q water methylacetate "

Thin Layer Chromatography was applied for fin-
ding the active spots on the silica gel plates. A
solvent system, n-butanol-acetic acid-water(3:1 : 1)
was most suitable for separation of various spots.
The spots of the substances including active subs-

tances were developed on the silica gel plates in

the TLC chamber during 3~4 hour period and the
spots were colored by spraying 209 H,SO,(Fig.1a)
and 0.2% ninhydrine (Fig.

putting them in a dry oven for 10 minutes ai

1b) respectively an

80°C, as shown in Fig. 1. The spots colored bs
spraying 20% H,SO, did not show any inhibitio}
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Fig. 1. TLC respones of JS7901 on silica gal G plate.
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@
0.2%1 inhydrine
10 min, at 80°C

solvent system: n-butanol: acetic acid: water=3:1:1

Table 6. Inhibition zones of TLC fractions colored
by 0.2% ninhydrine against E. coli in

Vitro. .
" fraction number -_4:: T 5th‘
1 2 3 4 spot
repeat
I -— 10.85 11.40 9.30 15.35
I — 10.30 11.90 9.90 15.60
average — 10.58 11.65 9.60 15.48

when the spots were assayed. However the pinkish
spots colored by spraying 0.29% ninhydrine showed
inhibition zones against Escherichia coli (using the
paper disc method) followed by the 3rd, 2nd and
4th spot respectively.

Attempts of separate the active substances with
four types of ion exchanger failed due to technical

€rrors

DISCUSSION
This work, together with our previous work
(8.10) demonstrated the feasibility of separation

and refining the active substances of the antibiotic
bacterium JS7901, which had previously been nam-
ed as antibiotic bacterium JS7501 when the bact
erium was first found as a wild strain in 1975. R-
ecently we have isolated 83 antibiotic microorgan-
isms with the aim of finding bacteria which form
antibiotic substances inhibiting gram negative bac-
ceria. The isolates were significantly effective aga-
nst gram negative bacteria Escherichia coli but f-

irther future studies of plant disease fungi will

also be required for furture effective plant disease
control,

Tests made to discover the best media for prod-
ucing activity of JS7901 again:ct test organisms sh-
owed that the most effective media against Eache-
richia coli were the SS media whilst the NBS m-
edia were best against Stephyllococcus aureus. T-
hese results would seem to show different antibiotic
substances in the whole broth of JS7901. It also
coincided with the response of TLC tests showing
4 different active spots colored by ninhydrine on
the silica gel plate.

The solvent system, n-butanol-acetic acid-water
(3 :1:1) were spiramycin 0. 08, oleandomycin 0. 29,
amaromycin (.38, erythromycin 0.39, picromycin

0.41, carbomycin (.55, leucomycin (.58, tylosin
0.59, tertiomycin B 0.63, tertiomycin A 0.86; ny-
statin (.18, pimaricin .34, unamycin A (.39, a-
mphorthericin A (.38, pentamycin (.67, trichom-
ycin 0.17, actinomycin C (.68, actinomycin J 0.73;
etamycin (.66, pyridomycin (.38, telomycin 0. 44,
amophormycin 0.53; thiolutin (.65, aureothricin
0.58; acidomycin 0.74 and enteromycin 0.73. (4)
0.68 as

shown in Fig. 1b as well as actinomycin 0.68. H-

The Rf value of the upper 4th spot was

owever it is anticipated that comparisons with k-
nown antibiotics would be made after the active
substances of JS7901 were able to be completely

purified in further study.

w =

AT BEENAYE =x HARHY BENAS

— 167 —



Hive = 3t EBPIRRA X2 WEES #HEFRS
oh-ges LR ERY Mes FAREES SHstd
WAL e 5008k e a8 83858 HARS
St o o] & E2 gram&AF4 Escherichia
coliel H&ha A& BEFskach. ol &l Al WRe
Foz #EY Ao Tl AlE ATFF S5
o JST5018 %<k kel AA FEHE ] o Foll
JST9012 aemgeted AFE fiRagoer awatey
A= Agad e F2 358 S48 955,
&, TLC, oj2adt +4 & $F4sey TLC
o] o3le] FHalo) F4lR 4 spotE BT F e+t
JS79019] wj oFu) 2] = 4 = Soytone Sugarw]x|s} 743
E2 - FdE ng o SoytonenthE Sugarst A E
A Frte}k A7) 9l gl
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