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Studies on the Production of Polysaccharides by a Microorganism

(L) Isolation and Purification of Polysaccharide of - Bacillus
Strain F-573 and Its Physical and Physiological Properties

*Asao Shioda, *Osamu Asano, *Hisao Terabe, Yasuyuki Kaneko
and Shinji Doi
(Department of Agricultural Chemistsry, Nagoya University, Nagoya;
*Sanwa Kagaku Kenkyusho Co., Ltd., Higashi-ku, Nagoya)

F573 polysaccharide was produced for the purpose of purification in large quantities
in a 20 liter jar fermenter. For the extraction and purification of polysaccharide from a
culture fluid two methods were tested i.e. the Sevag method and the quaternary ammonium
compound - method.

As a result, the latter method was shown to be practically adequate in order to isolate
the material from complex impurities. In this case, protein was eliminated by the alkali-Cu
method during the process. Thereafter, various physical and rheological properties of the
purified samples obtained were investigated. Animal tests were also carried out with such
polysaccharide preparations.- '
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Table 1. Procedure for preparation of purified polysaccharide (A).

Fermentation broth (17)
Dilute with 10/ water, centrifuge at 15,000 rpm.

Precipitate bacterial cell (discard)
Supernatant
Concentrate in vacuo at 50°C.
Concentrate
Pour into twice volume of acetone or MeOH
and mix.

I .
Supernatant (discard)
Fibrous precipitate

Wash with acetone, dry in vacuo.

polysaccharide (11.3 g)
Dissolve in 1/ water, add 200ml isoamyl alcohol
« CHCl; mixture (1:4), shake for 6hr, then
centrifuge (Sevag method).

Pale yellow fibrous

Middle éprotein) and lowest
layer (discard)

Uppermost layer , .
Repeat the above Sevag procedure five times

more.

I
Protein (discard)

Uppermost layer
Add 40ml zinc acetate 8% soln. and 10ml NaOH
1N soln., shake for 2 hr, then centrifuge at 15,000

rpm.

Precipitate Zn-protein or -nucleoprotein
(discard) ‘

Supernatant '
' Concentrate in vacuo.
Concentrate
Pour into twice volume of acetone and mix.

[
Supernatant (discard)
White fibrous polysaccharide

Wash with acetone, dry in vacuo.
Purified polysaccharide (1.7g)
Yield; 1.7g/l broth
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Table 2. Procedure for preparation of purified polysaccharide (B).

Fermentation broth (481)
Add CTA-Cl (PB-40) 720ml to broth.

| :
Supernatant (discard)

- Polysaccharide CTA-Cl complex and bacterial cell

Suspend in 10/ NaCl 10% soln. and add 10!
MeOH (95%). »

|
Supernatant CTA-Cl (discard)

Crude polysaccharide and bacterial cell (wet 240 g)
Dissolve in 10/ NaOH 10 % soln. Add 10! cupric
acetate 2.5% soln., then acetone 107 (—5°C).

Supernatant Cu-protein or -nucleoprotein

(discard)

Cu-polysaccharide complex
Drop into 10/ MeOH-3N HCl mixture (5:1).

I
Supernatant Cutt (discard)

Cu-free polysaccharide and inorganic material
Add 5! water, adjust pH to 6.0 with 2N NaOH.
Treat with Dowex-I and Dowex-50.

Inorganic material

Add 10! acetone.

Polysaccharide

Wash with acetone, dry in vacuo.
Purified polysaccharide (156g)

Yield; 3.3g/l broth
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Fig. 1. IR spectrum of polysacchride of strain F-573.
(KBr)
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Fig. 2. Effect of concentration on viscosity of poly-
saccharides of strain F-573 and other kinds.

Viscometry was carried out using “Emila” rotary.
viscometer.
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Fig. 3. Effect of temperature on viscosity of poly-
saccharides of strain F-573 and other kinds.

Viscometry was carried out as Fig. 2.
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Fig. 4. Effect of salt concentration on viscosity of
polysaccharide of strain F-573.
Viscometry was carried out as Fig. 2.
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Fig. 5. Rheological characteristics of various poly-

saccharides with silicone oil as newtonian stand-
ard at 20°C.

Viscometry was carried out as Fig. 2.
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iz Fig. 5 13 F-573 DKM HS newtonian
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Table 3. Acute toxicity by intravenous injection
of purified F-573 polysaccharide.

I. Mouse

Sample Intravenous
concentration injection * Mortality
(mg/ml) (mg/ke)
1 50 0/5
2 50 | 0/5
3 50 5/5
5 50 4/5
2 67 5/5
2 100 5/5
3 60 5/5

Mice: dd strain, 4 -$ mixture.

II. Rat
Sample Intravenous
concentration injection * Mortality
(mg/ml) (mg/kg)
2. 50 0/4
2 80 - 2/4
2 100 4/4
5 50 0/4
5 75 2/4
5 100 4/4

Rats: Wister strain, 4 - mixture.

*  number of dead animals
number of animals tested
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