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Studies on Natto Mucilage (Part II)

Kuniko TacucHi and Makoto KAWABATA

In previous paper?), the authors reported that Natto mucilage, an extracellular mucilage
from bacterium Bacilius subtilis var. natto IFO 3335, is the glycopeptide containing poly-

uronide in its carbohydrate moiety.

On the basis of this finding, the authors investigated the relation between chemical
composition of mucilage and its physicochemical properties.

Since Pronase digestion of the Natto mucilage has no effect on the viscosity, it is evident
that only carbohydrate moiety contributed to the viscosity.

Identification of uronic acid in Natto mucilage were carried out by column chromato-
graphy with Dowex-1 and by thin layer chromatography on Replate-50. The only uronic
acid found in Natto mucilage was D-galacturonic acid.

It was also found that Natto mucilage binds metalic ions such as Ca?t, Cd2+, Hg2+

and Fe3t,
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Table 1 Composition of Natto Mucilage Fractions obtained before and

after Digestion with Pronase-P

Natto Mucilage
Constituent Original Pronase Digest Methods of Analysis
wt 9%, wt %

Total Sugar® 61.5 74.1 Phenol-sulfuric acid method (6)
Uronic Acid? 20.4 21.2 Carbazol-sulfuric acid method (8)
Amino Sugar® 2.8 2.9 Cessi’s method (9)
Amino Nitrogen® 2.8 1.2 Ninhydrin value (7)
Total Nitrogen 4.1 0.3 AOAC micro-Kjeldahl (10)

a) Mixture of Galactose and Arabinose (1 : 1 by weight) was used as standard.

b) D-Galacturonic acid was used as standard.

c¢) Determined as D-Glucosamine.
d) L-Alanine was used as standard.
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Elution volume (ml)
Fig. 1 Gel Filtration of Pronase-P Digest of Natto

Mucilage

Pronase digest was applied to a Sephadex
G-25 column (2.5 x40 cm).

Equilibration and elution were carried out
with 0.1 M acetic acid and fractions indicated
by («—) were collected.

@ —@ : Total sugars, by phenol-sulfuric
acid method (O.D. at 490 nm).

(O---O : Amino compounds by ninhydrin
color (O.D. at 570 nm).
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Fig. 2 Column Chromatogram of Natto Mucilage
Acid Hydrolyzate on Dowex-1 for Identifi-
cation of Uronic Acid

Column size, 2.5x40 cm; flow rate, 2.0 ml/
min.

The column was equilibrated and eluted by
0.15 M acetic acid.

(A) Detection of total sugar by phenol-sulfuric
acid method.

(B) Detection of Uronic acid by carbazol-
sulfuric acid method.

@—@ Standard; Mixture of Arabinose (5.0
mg), Galactose (5.0 mg), Galacturonic
acid (10 mg) and Glucuronic acid (10
mg) was dissolved in 10 ml of 0.02 M
NaOH.

O-+-O Sample; Natto Mucilage was hydro-
lyzed with 2 N-H3SO4 at 110°C for
8 hours.
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Thin Layer Chromatogram of Uronic Acids
from Acid Hydrolyzate of Natto Mucilage
on Replate-50
The solvent system used was n-butanol-acetic
acid-water (10 :3 : 7, v/v/v) and developed

at room temperature.

Fig. 3

Uronic acid were visualized by spraying naph-

thoresorcinol-trichloroacetic acid followed by

heating for 15 min. at 70-80°C in a moist

atmosphere.

1; Glucuronic acid

2; Galacturonic acid

3; Uronic acid of Natto Mucilage obtained
from the second peak (Fig. 2A) of Dowex
-1 column chromatography.

Table 2 Metal Binding Capacity of Natto

Mucilage
Bound Metal
Metal Ions g of Metal/100 g of Mucilage
Ca2+ 3.2
Hg?+ 6.5
Fed+ 6.8

One per cent solution of Natto Mucilage in water
was mixed with 19, Metal chlorides (CaClz, CdClg,
HgClz and FeCls) and the mixture solutions were
dialysed against water until free of Cl~ ion.
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