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High-viscosity polysaccharide produced by Bacillus polymyxa. Mirsupa, S., N. Mivara,
T. Hirora, and T. Kikvcur (Technical Research Institute, Snow Brand Milk Prod-
ucts Co. Ltd., Kawagoe-shi, Saitama 350) Hakkokogaku 59 : 303-309. 1981.

A bacterial strain producing a high-viscosity, agar-like polysaccharide was
isolated from soil and identified as Bacillus polymyxa no. 458. Fifteen grams of
the polysaccharide per liter were produced by the strain after 144 hr of shaking
incubation in a mixture of glucose, Polypepton, beef extract and salts. For produc-
tion of the polysaccharide, the optimum pH was 7.0-7.5 and the optimum temperature
was 25-28°C.

The polysaccharide was found to be acidic, and to be composed of glucose, man-
nose and glucuronic acid in an approximate molar ratio of 7:7:2. The viscosity
of the polysaccharide solution at 0.5%, 1.0% and 1.5% was about 1,000 cp, 11, 000
cp and 42,000 cp respectively, which was 5-8 times higher than that of locast
bean gum. Solutions of more than 0.7% formed an agar-like gel on heating at 90°C
for 10 min and cooling to 25°C.

No acute or sub-acute toxicity was found on feeding the polysaccharide to mice.
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Morphological and physiological characteristics of the isolated strain no. 458.

A. Morphological characteristics

rods, 0.8~1.0x3.0~4.0 z#m, motile, Gram positive, endospore formed

B. Cultural characteristics
Glucose-meat ext. agar :

moderate growth, rough, beige, slightly transparent,

non-glittering, viscous colony
Glucose-meat ext. bouillon : moderate growth, no film

C. Physiological characteristics

indole production (—), hydrogen sulfide production (—), nitrate reduction (+),
citrate utilization (—), ammonium utilization (&), methylene blue reduction (+),
MR reaction (—), ammonium production (+), gelatin liquefaction (+), urease (—),

catalase (+)
Acid and gas production from

glucose, sucrose, xylose, mannose, fructose, maltose, raffinose, dextrin, starch,

inulin
No acid and no gas production from

lactose, galactose, arabinose, trehalose, sorbitol, inositol, glycerin, salicin
Temperature for growth : good growth at 20 to 37°C, optimum at 30°C, no growth at

45°C
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Table 2. Comparison of some characteristics of B. polymyxa and B. macerans.

B. polymyxa*

B. macerans* Strain no. 458

Production of acetoin
Production of dihydroxy acetone
Decomposition of casein

Growth in 0.001 % lysozyme

+ - +
+ - +
- - -
d - +

* from Bergey’'s Manual of Determinative Bacteriology, 8th Ed.
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Fig. 1. Time course of the polysaccharide pro-

duction by B. polymyxa no. 458.
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Medium : 6% glucose, 0.5% Polypepton,
0.5% beef extract, 0.1% K:HPOy, 0.1%
NazSO4, 0.5% CaCle, 0.75% CaCOs.

Shaking incubation at 28°C.
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Fig. 2. Gas chromatogram of the neutral fraction
of the acid hydrolysate of the polysaccharide.
A : mannose, B : glucose, C : inositol as inter-
nal standard.

Apparatus : Shimazu GC-3AF.

Sample : TMS-sugar in pyridine 2 gl.

Column : stainless steel 3 mm¢ X 3 m, 3%
SE-52 chromosorb WAW-DMCS 60~80 mesh.

Detector : hydrogen flame ionization (FID).

Carrier gas : Na.

Temperature : 175°C.
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% Fig. 3icxRd. ABEKBRKOKER, 0.5% T Fig. 4. Comparison of relative gel strengths of
1,000 cp, 1% T 11,000 cp, 1.5% T 42,000 cp T no. 458 polysaccharide, agar and locast bean
= g . . gum.
v, FREDOE—AA - /ﬁAbCH:;\’ nen O no. 458 polysaccharide, @ agar, /\ locast
8.41%, 4.9f%, 4.7f%FL VS BREEARL. F i bean gum
90°C—1043 sk, BHT A LI L DEEFEEX S Heated at 90°C for 10 min and cooled to 25°C
CHEPAL, 0.7% LL_E DR T3 BT By VA TER Measurement : rheometer at 25°C
Ufe. < OBRORER & I L7 KR 1 BB % Fig. 4 “000r
WKRY . REHEO HENS VRER BRD 1/7~1/8 T -
(7]
35 -7z, g
) IMMEEOKE  0.4% SH AWK E 60~ 3000}
120°C A RE TS MBI, BRI EOKE §
ZAt% Fig. 51077 KEQRED ERCHL T H S
25 ~ 2000f
>
S 4t 1000
R
BS
. 80 80 190 720
S 5 Temperature °c)
Fig. 5. Effect of heating temperature on the
viscosity of the polysaccharide.
Polysaccharide : 0.5% solution, heated and
2t cooled to 25°C
Heating time : 5 min
0 05 0 15 75
Concentration (%) L, 90°C TEEICEL, 120°0C THIT LA EBTIR
Fig. 3. Viscosity change with concentration of B ONIED - Tz
no. 458 polysaccharide and locast bean gum. 3) InEGEROREE 0.4% SEKBEKEA B5C B

O no. 458 polysaccharide ; @ no. 458 poly 15 121°C 5 ~0AMIMHE, HEIL I & R
saccharide, c}1e:.1ted at 90°C for 10 min an FALA Fig. 6 1083 95°C Tl ik 204) 2 THIEE
cooled to 25°C ; A locast bean gum. R
Measurement : BSH rotary viscometer at 20 JHMUL2T, 3030 T 512 D BOKEEHES

rpm, 25°C. LT3N L, 121°C Tidin#s 242 TEBE0ES
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Fig. 6. Effect of heating time on the viscosity
of the polysaccharide.
Heating temperature : O 90°C; @ 121°C.
Polysaccharide : 0.4% solution, heated and
cooled to 25°C.
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D, 77 b —REHIPLT L/ —REHSF I b=
ERERMEE T A Y /v a—RERL S S
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N7 avB=1:720 555D TH-71. B. poly-
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2, V) =R, TaVBRLORLBMEELET BT

Table 3. Toxicity test of the polysaccaride against ICR mice.

Acute toxicity Sub-acute toxicity

4-week-old, females

Mice (ICR) 4-week-old, males
Feeding ratio of the polysaccharide 0, 0.5, 1, 2, 4, 6% 2% all
Feeding scale 5 mice X 6 cages 5 mice X 6 cages
Dosage length 7 days 70 days

organs weight (kidney, spleen, liver),
blood sugar, serum protein,
GOT, GPT

GOT : Glutamic oxaloacetic transaminase.
GPT : Glutamic pyruvic transaminase.
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Iz

2. AKBER/s/va—2z, RY=Fry, BFX,
EEH LR 21T, 28°C, 6 HEOIRE SERIC L
D, 156g/l OEMMESHEEEELT.

3. ZWEAEOEE pH X 7.0~7.5,
28°C Tdh - 1z.

4. FEBRICEIODEEINZEEI, Svo—-x:
2V =R TN aVER=T:7:2 OB LHE
INIBRUESHETH - 1.

5. ARZHEIL0.5% KIEH T 1,000 cp, 1% T 11,000
cp, 1.5% T 42,000cp ORiEA S DL, o—H R b
— VAT S ~ 8 EOERERL.
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