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Fig.1 Influence of temperature of preparation on viscosity of
viscous exudates

Viscosity was measured using an E type viscometer at 100rpm
and the same temperature of preparation. Values are means of
three replicated measurements. Vertical bars represent stan-
dard deviations. a-c : Values not sharing a common letter
differ significantly using Duncan’s multiple range test (p<
0.01).
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Fig.2 Influence of temperature of preparation on dry matter
content of viscous exudates

Values are means of three replicated measurements. Vertical

bars represent standard deviations. a-d : Values not sharing a

common letter differ significantly using Duncan’s multiple

range test (p<0.01).
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Fig.3 Influence of temperature of preparation on viscosity of
dry matter viscous exudates

Viscosity was measured using an E type viscometer at 100rpm
and 20°Cin a 10% solution. Values are means of three re-
plicated measurements. Vertical bars represent standard devi-
ations. a-d : Values not sharing a common letter differ signifi-
cantly using Duncan’s multiple range test (p<0.01).
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Fig.4 Chromatogram of viscous exudate prepared at 80°C
The HPLC conditions as follows; Shodex Asahipak NH2P-50 4E (4.6mm L.D.x250
mm long), mobile phase: 0.1M NaCl (0.3m//min), detector: UV 210nm.
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Table 1 The change of peak area on chromatograms and viscosity of dry matter of
viscous exudates prepared at different temperature

Temperature of preparation ('C)

20 40 60 80
Peak No. Retention time (min) Peak area (%) M
1 7.9 2.9 3.2 4.1 4.5 1.00**
2 9.6 38.8 40.2 40.0 40.3 0.74
3 11.0 27.6 26.2 23.8 25.6 =0.71
4 12.1 6.9 10.9 12.4 5.1 =0.15
5 13.9 19.6 15.3 15.0 20.9 0.17
6 15.2 4.3 4.1 4.7 3.6 —=0.37
Viscosity of dry matter (cP) 5.98 12.93 25.47 33.71

1) Correlation coefficent between peak area and viscosity of dry matter.

** 1 p<0.01
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Fig.5 Changes in viscosity, reducing sugar and free amino acid content of the hydrolysates

on in vitro tests by pancreatin.

\ Jalues are means of three replicated measurements. Vertical bars represent standard deviations.
* Significantly different using Duncan’s multiple range test (p<0.01).
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Fig.6 Changes in viscosity, and total sugar content batch culture of viscous

exudates using pig cecal bacteria.

Values are means of three replicated measurements. Vertical bars represent

standard deviations.
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Fig.7 Changes in viscosity and total sugar content in batch culture of sodiun

algibate using pig cecal bacteria.

Values are means of three replicated measurements. Vertical bars represent

standard deviations.
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Table 2 Composition of the experimental feed

80°C viscous exudate 10°C viscous exudate O
v o Control
(%)

Dried viscous a\uddte 10 — —

prepared at 8
Dried viscous exudate _ 10 -

prepared at 10°C
Glucose 10 10 10
Co-EDTA 20 20 20
Water 60 60 70
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Fig.8 Influence of viscous exudate on the blood sugar level
in rats.
Values are means of three rats. W : 80°C viscous eKuddle feed
group ; A 1 10°Cviscous exudate feed group ; O : control
group.
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Table 3 Influence of viscous exudate on fecal weight, mean retention time of digestive tract
contents in stomach and small intestine and sugar in feces

80°C viscous exudate

10°C viscous exudate Conyrol group

eed group

Fecal weight (g/20h) 5.03 + 2.40 2.77 £ 0.59 2.4 £ 1.10
Mean retention time (h) 16.77 £ 1.45" 10.61 + 2.80" 7.01 + 0.07"
Fecal sugar excretion (mg/20h) 3.17 £ 1.92 2.06 + 0.58 2.23 £ 1.59

Values are means + S.E. of four rats.

a,b: Values in the same row not sharing a common superscript differ significantly using Duncan’s

multiple range test (p<0.05).
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Influences of Preparing Conditions on Physicochemical Properties and
Physiological Effects of Viscous Exudate of Mekabu
(Sporophyll of Undaria pinnatifida)

Natsumi Yamanaka (Gifu Women’s University)

High viscous exudate is prepared by stirring mekabu (sporophyll of Undaria
pinnatifida) after soaking in water. The viscosity of exudates prepared under different
temperatures was measured using an E type viscometer. To define the factor of change
in its viscosity, the content and viscosity of dry matter of viscous exudate were
measured. The viscosity of viscous exudate prepared at 20°C was 4.7 cP, and it in-
creased to 21.8 cP at 80°C. The viscosity of viscous exudate correlated with the content
and viscosity of dry matter. It was indicated that the amount of components which
maintain a high degree of viscosity at high temperature increased when the temperature
of the preparation was raised.

The changes were studied in viscosity of viscous exudate in in vitro digestion by
pancreatin and in batch culture using pig cecal bacteria. The viscous exudate was
partially hydrolyzed by pancreatin, and the amount of reducing sugar increased, but its
viscosity did not decline. No microbial degradation of viscous exudate in batch culture
occurred. Thus, the viscous exudate of mekabu might keep its viscosity in small and
large intestines. These results did not vary between viscous exudates prepared at 10°C
and 80°C.

To elucidate the effect of ingesting the viscous exudate of mekabu on digestive
absorption, the absorption of glucose in rats was investigated. A solution containing
10% dried viscous exudate and 10% glucose was administered orally to rats which had
undergone ceco-colonic bypass surgery. It was found that the maximum blood sugar
levels tended to be lower in the rats which had received the feed with viscous exudate
than in those in a control group, suggesting that the ingestion of viscous exudate
together with glucose suppressed the maximum blood sugar level. The mean retention
time of the digestive tract contents in the stomach and small intestine was longer in the
group administered feed containing viscous exudate than in the control group. The
movement of the contents from the stomach to the small intestine was delayed, which
is presumed to be the cause of the suppressed rise in blood sugar level. Rats given the
feed containing the viscous exudate prepared at 80°C, which had a higher viscosity, had
lower maximum blood sugar levels than rats ingesting the feed containing 10°C viscous
exudate. The mean retention time of the digestive tract contents was also longer. These
rusults suggested that the temperature of preparation affect the physiological effect of

viscous exudate.



