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Abstract — For the screening of new-functional and specific exopolysaccharide, a bacterium
strain was isolated from soil through the two steps of screening. The isolated bacterium was
identified as Bacillus polymyxa KS-1 according te the criteria of morphological, physiological,
and chemical taxonomic analyses. The exopolysaccharide was composed of glucose:galactose:
mannose and galactosamine in an approximate molar ratio of 1.00:0.36:1.02:1.10. The produced
exopolysaccharide by Bacillus polymyxa KS-1 was found to be revealed new acidic polysaccha-
ride which did not contain pentose, ketose, starch, and uronic acid.
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0.1ge =<l % 1N NaOHv} HCIZ pHE 70°%
ZARE ohg Pishabtste] ARE-shelch vl oF-E 250 m
hEe Az 50mie) WA $e F o] 20217}
Aol W Fl & 4% (v/v) FESE PTT F 300

150 rpm 2.8 3AU 7 zletu)taigic)

we|laFe| =4

Ll Eef - e W ety A 7
=2 Hh(19,20) o ol ZAgE AE 7]x8 5}
Bergey's Manual of Systematic Bacteriology(21) 2}
Macfaddin{19) ¢] “Biochemical tests for identifica-
tion of medical bacteria(2nd ed.)” % “Manual for
the identification of medical bacteria” (22)3} Gor-
den(23) 2] “The Geneus Bacillus™ ol &3} 573}
At

Felae) shebd A Suzuki §(24) 9 EF
Hi-S- o] 83}o] DNA base composition(G+C con-
tent), 4¥u fatty acids 3el(24), menaquinone
2-41(25) 2 cell wally] diaminopimelic acid(DAP)
Hef(26) 52 HEsld o Tl o] B3k

Cietwel 22 A I

el ofsl A AAkE wicfd s SRR 39
3 Mg & HEHT 1% (w/v) NaOHE H7}sled A
Abctd -2} 432 f-elA] 7132 15000 rpmell A 30-%
ZF 14 Reldte] waAlE A AR A A
Mol 2ueke] ethanol® TiHF5 HHA|Z|L 70%
ethanolol| M &4 2 F38}1417) ¥ ¢}A] 70% ethanolZ
AAEE Erdtal Axsty AR odis ¢
Act olu] FAE FA st YAHE ohFe fow
&lodct

b2l 2= Fig 1o vepdl A of] ulehA] ce-
tyltrimethylammonium bromide(¢]3} CTABE &%
7ol &g JA, F4 9 ARz AAYIFE
dol Gofgax, HEE3- 9 IR spectrum %<l

AHg-shatel,

s ktae
A -2 vofM & *33] 5 43te] spectrophoto-
meter(Hitachi U-1100 spectrophotometer) 2 660

35
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Fig. 1. A procedure of the purification of crude exopol-
ysaccharide.
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Table 1. General characteristics of the isolated strain

s
—

Characteristics

Isolated strain

Oxygen relation

Facultative

Gram staining Positive

Spore staining Positive

Cell shape rod

Cell size rod (0.8X2~8 )
ellipsoidal (1 X2~4 p)
spore (1X1~2 u)

Motility Motile

Hydrolysis of casein positive

Hydrolvsis starch positive

Hydrolysis Tween 80 positive

Liquifaction of gelatin negative

Nitrate reduction positive

Indole production negative

H,S production negative

Voges-proskauer test positive

Methyl red reaction negative

Citrate utilization positive

Urea utilization negative

Catalase positive

Oxidase positive

O/F test positive/positive

LV (egg-yolk reaction) positive

Lysozyme sensitivity positive

Growth at 4% NaC(l negative

Growth at 40T negative

MacConkey’s negative

Yeast extract 0.5 g/I7} A 7}= CzaPek v %) (e} 4]
glucose) ol A F-21 ¢ R4 752 EHell®] B4
2 u)AE A B3 duidel EAL Table 134
2ok HelA 5L e A Al7ke] Aol e}
HF R ofol ellipsoidaldr ez wWHil=Elm 1 %=
spore o] HA= Ay Al }FFAA FF9
EA4<2 Yeligich Cowan 5-(22) 2] A Ko o)sld
Gram 48] 7Hpo R A WAEAE FJAsle AT
< Bacillus sp.2} Clostridium sp.&l 4F7) §)ov
Bacillus sp. 7= catalase ofAjolm] B &7
Adoz2A Huslgion) FeldsFel KS-12 37 A
ZAANME A8 Y HAE o] Hadygc)
gHH Smith 5(28)& Bacillus sp. 32 upd
A4z FAEA, HEe oj& 2 V-P test®
FEnkE-& Ry A FeldFele dAFgosx
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Fig. 2. Scanning Electron Micrograph of isolated strain
(Hitachi S450 EM. X13000).

Table 2. Chemotaxonomic analysis of the isolated st-
rain

Parameters

G+ C molar content 45.2~47.0%
Diaminopimelic acid isomer meso type
Menaquinone MK-7

Cellular fatty acid 2C-type(branched type)

w75~ Bacillus sp.2 A=, Bacillus sp.ol| A
glucose 2 H-E] 413} gasE WAY3L= 2= B -
culans, B. macerance®} B. polymyxa7} )i} Re]
7 G glucoseoll 4] AF3} gasE wHAJ(Table 3)&F
73t of-z-21 Fig 2641 ¥.Zo] A8 A<l B polymyxa
ellgl o g Bol Bacillus polymyxas}d »}-$- £-A131
el dF=EL Y 38 FAAIE= Table 29
o] DNA9] G+C &=8ke] Eu)7} 45.2~47.0%FA
B. polymyxaol FA1% 5 Hgloem celld pepti-
doglycan 3 e+ meso-DAP 3HelE F 3o cell
fatty acids®] ¥e+= 2C typed! branched type
123 menaquinoned e+ FEFFF B laevo-
lacticus KCTC31175 diz=2] MK-72 zZte= Ao =




Vol. 20, No. 1

Table 3. Fermentation test of various carbohydrates by
the isolated strain

Carbohydrates Acid production Gas production
(:lucose *+ +
Fructose + +
Galactose F +
Maltose + +
Arabinose + +
Xylose + +
Sucrose + +
Mannitol + +
Glycerol — —
Amylopectin + +
Inulin — ~
Dextrin + +
Soluble starch + +

*+: production, **—: non-production
Table 4. Solubility test of 1% exopolysaccharide solu-

tion hy various solvents

Solvent Properties

H.O +* (strong pasty)
HCHO + (slightly pasty)
HCOOH +  (watery)
Benzene — k*

Acetone —

DMSO (Dimethyl sulfoxide) —

5M NaOH + (paste, vellowish)
5M HCI + (watery)

*+ . soluble, **—: insoluble

Bacillus sp.¢} o}5 FAgF A5 gl o 2]F7}H|
Bacillus sp.ol A o374 452 ¥ o5 712(29-
31) B. polymyxa C-3, D1, S-8, B. polymyxa No. 271,
No.458 22|31 B. polymyxa var. lactoviscous2} B.
strain F-573 18|31 B. subfilis ¥T-3, B. subtilis var.,
B. circulans S-°] 9lvh. 221} gelatin 8319, vl 2]
3% NaCl A7} A5 2 40Cel|xe] W& il
A 52 B. polymyxast oFE AelH dA4g Ko L
el B polymyxas] v+E el di 1o}
FHEH o2 B polymyxa KS-12.58 Fslsici(e]s}
Felod 3~ B. polymyxa KS-128 7).

Yiotd®e S22y 54
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Table 5. Color reactions of the purified exopolysaccha-
ride and hydrolysate

Test Purified exopolysaccharide Hydrolysate
Anthrone reaction Positive Positive
Molisch reaction Positive Positive
Benedict reaction Negative Negative
Bial reaction Negative Negative
Seliwanoff reaction Negative Negative
Iodine reaction Negative Negative
Ninhydrin reaction Negative Positive
g 100
-
2
2 80
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Fig. 3. Infra-red absorption spectrum of the purified
exopolysaccharide with KBr pellet.
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Fig. 4. High performance liquid chromatogram of the
hydrolysate of exopolysaccharide KS-1.

1: Galactosamine, 2: Glucose, 3: Mannose, 4: Galac-
tose

Molar ratio, 1:2:3:4=1.10:1.00:1.02:0.36

Column: u-Spherogel Carbohydrate, Size: 7.5 mmX30
cm

Detector: Refractive index detector, Solvent: H,O, Flow

rate: 0.5 mi{/min..
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