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Studies on the Application of Polysaccharide Produced 79
by Coryneform Bacteria Strain C -8
1. Physical properties of sweet bean jelly containing
the polysaccharide as a stabilizing agent

Masakuni Tako* Sanehisa NAKAMURA*
and Tomonori NAGAHAMA**

Summary

Water —~holding capacity, hardness and adhesiveness of sweet bean jelly
containing polysaccharide produced by coryneform bacteria strain C—-8 as sta-
bilizing agent was investigated. ‘

Rate of syneresis of 0.5% polysaccharide C-8 .showed the lowest value.
This result implied that water —holding capacity of polysaccharide C -8 was
superior to those of other polysaccharides. -

Hardness of the sweet bean jelly containing polysaccharide C-8 showed
higher value than that of guar gum. On the other hand, adhesiveness of it
showed lower value than that of guar gum. '

From these results, it seems that polysaccharide C-8 is probably effective
on stabilizing of the gel.

Introduction

Various fundamental and applied studies on bacterial polysaccharide have been done
since' dextran by Leuconostoc mesenteroides was applied in many industries. Especially as
for the xanthan gum produced by Xanthomonas campestris NRRL B-1459, its uses for
various purposes have been developed and put to practical use”. Harada et al. have re-
ported on succinoglucanz) and curdlan® produced by Alcaligenes faecalis, and Ninomiya
et al. on the polysaccharide produced by Bacillus polymyxa“).

Nagahama et al. screened bacteria which produced viscous polysaccharide in the factor-
ies of sweet potato starch manufacturing, located in Kyushu districts. They separated the
bacteria which produced high viscous polysaccharide and identified that it was coryneform
bacteria strain C-8. And they clarified the chemical compositions of polysaccharide C-8 in

a ratio of D-mannose : D -glucose : D —galactose : D —glucuronic acid : pyruvic acid=1:1:1:3
01 5 .

7)

In previous papers® ", authors reported on the rheological properties of polysaccharide

C-8 produced by coryneform bacteria strain C-8. The viscosity  of polysaccharide C-8
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showed as high as the value of guar gum which was one of the highest viscous polysac-
charide, and seemed to be essentially independent on pH 6~9, and was insensitive to heat-
ing for 30 minutes at 80 C. Polysaccharide C-8 was excellent in characteristic of emulsion-
forming and filming. The behavior of non-Newtonian flow and dynamic viscoelasti-
city of polysaccharide C-8 were consisfent with that of guar gum. The viscosity and
dynamic voscielasticity of a mixed solution of polysaccharide C-8 and gelatin showed
higher values than polysaccharide C-8 itselfe.)

The present paper describes physical properties of sweet bean jelly containing polysac-
charide C-8 as stabilizing agent.

Materials and Methods

1. Preparation of polysaccharide

Coryneform bacteria strain C-8 was inoculated into a liquid culture medium (3.0% glu-
cose, 0.25% yeast extract, 0.1% KH:PO,, 0.1% MgSO,. 7H;0, 100 ml) in a conical flask from
agar slant, and cultivated on the rotary shaker (245rpm) for 24 hrs. at 35 C for a seed cul-
ture. The composition of a preparative culture medium was 40% of soluble starch and the
others were as same as seed except glucose, and cultivated from a 5% seed in a 15-liter
jar -fermentor (Kanto Rikaki) with a working volume of 10 liter. It was aerated on 1 vvm,
and was stirred at 100 rpm for 24 hrs. and after that increased to 340 rpm at 327C. As for the
culture, 25g of calcium carbonate was added first, 50g of it was added 24 hrs. later, and fur-
ther 15ml of soy bean oil was dropped.

After being cultivated for 96 hrs., the culture broth was diluted with double volume of
water and continually centrifuged at 10,000 rpm. Then equal volume of aceton was added to
the supernatant solution, and the precipitate was filtered off and dried in vacuo. During the
purification of polysaccharide, crude polysaccharide solution (0.2%) was centrifuged after
heating at 80C for 20 min. and solid was removed. The supernatant was filtered off through
Celite 545 layer, and cation was removed through Amberlite IR 120 (H) then neutralized
with 0.1 N NaOH. Then in the presence of 1.0% NaCl, double volume of ethanol was added,
and polysaccharide was precipitated and was dried in vacuo.

The viscosity of polysaccharide C-8 showed 550 cp at 0.5% concentration, and the mo-
lecular weight was calculated about 251,000 by viscometric method .

2. Control. polysaccharides

Guar gum, sodium alginate, carrageenan and xanthan gum (Taiyo Chemical Eng. Co. Ltd.)
were used as control.
3. Measurement of water-holding capacityg)

The water ~holding capacity of polysaccharide C-8 was carried out by ascending paper
chromatography. This experiment was also carried out on guar gum, sodium alginate, carra-
geenan and xanthan gum.

The end of filter paper (No.51, 2x400mm, Toyo Roshi) was dipped in 0.59% poly-
sacchatide solution and developed for an hour. The moistured length from the starting line
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on the filter paper was measured.

4. Preparation of sweet bean jelly

Polysaccharide C-8 and guar gum were used as stabilizing agents respectively. Sweet
bean jelly was prepared as follows:110g of powder of Azuki (Hashimoto Food Industry),
150g of sucrose (Meiji Sugar Mfg.) and 4g of agar were heated with 375 ml of water, Then
25g of base of sweet bean jelly was added in an aluminium-cup (diameter; bottom,
50cm, top, 56cm) which contained 5ml of polysaccharide C-8 and guar gum solu-
tion to give final concentration of 0.1, 0.2 and 0.3 %, and viogrously stirred, respectively.
Then the jelly was left for three hrs. at room temperature.

5. Measurement of hardness and adhesiveness
A texturometer (Zenken, Model GTX-2) was used to measure hardness in a Kg unit
and adhesiveness in a texturometric unit (T.U.).
Conditions for measurements were as follows:
Nickel plunger;12mm in diameter
Clearance ; 1mm
Voltage ; 1.0V
Chart speed ; 750mm _“min.
Height of sample ; 18mm.

Results
1. Water -holding capacity
The filter paper was dipped in solutions of 0.59 polysaccharide and developed for an

hour, then the length of moisture on the filter paper was shown in Table 1.

Table 1 Rate of Syneresis of Polysaccharide C-8

Polysaccharide Rate of syneresis, % *
Polysaccharide C -8 3.0
Carrageenan 4.3
Guar gum 46
Xanthan gum 55
Sodium alginate 7.7

* developed length of moisture “full length of filter paper
Rates of syneresis of polysaccharides were measured in 0.5% aqueous
solutions of them.

Absorption factor of water of polysaccharide C-8 showed the lowest value(3.0%), and guar
gum showed lower value(4.6%) than those of xanthan gum(5.5%) and sodium alginate (7.7
%)- '
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2. Rate of syneresis

Since it was proved that water -holding capacity of polysaccharide C-8 was superior to
those of the control polysaccharides, sweet bean jelly was prepared by adding poly-
saccharide C-8, or guar gum to estimate the effect on water —holding capacity. Rate of
syneresis of sweet bean jelly was measured as follows:sweet bean jelly containing each
concentration of polysaccharide C-8 was put on seven pieces of overlapped filter paper (di-
ameter ; 8.0cm, Toyo Roshi) for an hour. Increased weight of the filter paper was weighed
and shown in Fig.1. At 0.05% of polysaccharide C-8 and guar gum, absorption factor of
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Fig. 1. Rate of syneresis of sweet bean jelly containing polysaccharide C-8
QO : polysaccharide C-8
(®:guar gum

water of them rapidly decreased, however, as increasing the concentration of polysaccha-
ride, they gradually decreased and showed 0.25% (polysaccharide C-8) and 0.5% (guar
gum) at 039 concentration, respectively. From these results, it was found that water-hold-
ing capacity of polysaccharide C-8 was superior to that of guar gum.

3. Hardness and adhesiveness

Hardness and adhesiveness of sweet bean jelly containing polysaccharide C-8 was meas-
ured with a texturometer and shown in Fig. 2(A) and (B). Hardness(A)of sweet bean jelly
containing polysaccharide C-8 showed higher value (8.0 Kg)than that of the guar gum one
(6.3Kg) at 0.3% polysaccharide concentration.On the other hand, adhesiveness(B) of it con-
taining polysaccharide C -8 showed lower value (0.35 T.U.) than that of the guar gum one
(0.42 T. U.).
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Fig. 2(A). Hardness of sweet bean jelly containing polysaccharide C-8
Q: polysaccharide C-8
®:guar gum
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Fig. 2(B). Adhesiveness of sweet bean jelly containing polysaccharide C-8
QO : polysaccharide C-8
(®:guar gum
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Discussion

Food gels usually contain substantial amounts of polysaccharides which has important
functional effects on the gel. In the formation of gel, polysaccharides act as a plasticizer to
allow greater separaption of the polymer chains, and it compete with the polymer for water,
thereby reduces the solubility of the vpolymer. In the cases when those effects are comple-
mentary, the result is to increase the elastic properties of the gel.

It is well known that agar is used as a gelling agent in a food, however, its gelling ca-
pacity is not so high that a food containing it occurs syneresis easily. Consequently, such
supplemental polysaccharides are generally used for food gelslo.) As guar gum is wused as
stabilizing agent for food gels,we used it as one of the control polysaccharide in this experiment.

Rate of syneresis of 0.5% polysaccharide C-8 showed the lowest value. This result im-
plies that water —holding capacity of it is superior to those of other polysaccharides. Since
it was proved that water -holding capacity of polysaccharide C-8 was superior to that ~of
other polysaccharides, sweet bean jelly was prepared by adding polysaccharide C-8 as sta-
bilizing agent and measured its physical properties of the jelly. Water—holding capacity of
sweet bean jelly containing polysaccharide C-8 was superior tothat of guar gum. Hardness
of sweet bean jelly containing polysaccharide C-8 showed higher value than that of guar
gum. On the other hand, adhesiveness of the former showed somewhat lower value than
that of the latter. These results imply that texture of sweet bean jelly containing polysac-
charide C-8 is more favorable than guar gum. It seemed that polysaccharide C-8 was able
to be applied in the food industry.

The authors would like to express their deep thanks Dr. Danji Nomura, porfessor of
Kyushu University and Dr. M. Kanie, emeritus professor of Kagoshima University for their
valuable advice.
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