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Abstract

The effects of dietary fiber isolated from ascidian (Halocynthia roretzi) tunic on the changes of weight, total
gut transit time, serum cholesterol and glucose level were investigated in rats. Twenty four male rats were
divided into 4 groups and were fed a control diet and three fiber supplemented diets with 5, 10 and 20% of ascidian
insoluble cellulose for 4 weeks, respectively. Food intake was not affected by the supplemented diet of ascidian
cellulose but the body weight gain and food efficiency ratio were reduced in proportion to a feeding amount
of ascidian cellulose. The fecal output and fecal water content were increased, gut transit time was shortened,
and length of gut was elongated in all dietary fiber groups. Serum cholesterol, LDL-cholesterol, neutral lipid,
phospho-lipid and serum glucose concentrations were lowered and HDL~cholesterol was increased in rats fed
the ascidian insoluble cellulose diet in proportion to a feeding amount of ascidian cellulose.
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Table 1. Composition of diet for rats used in this study
Ascidian tunic cellulose (%)

Ingredients 0 5 10 20
Casein 20.0 20.0 20.0 20.0
Corn oil 5.0 5.0 5.0 50
Corn starch 53.0 48.0 43.0 33.0
Sucrose 15.0 15.0 15.0 15.0
@ ~Cellulose 2.0 2.0 2.0 2.0

Ascidian tunic cellulose 0.0 5.0 10.0 20.0
AIN-76 mineral mixture 35 35 35 35
AIN-76 vitamin mixture 1.0 1.0 1.0 1.0

Choline bitartarate 0.2 0.2 0.2 0.2
DL-Methionine 0.3 0.3 0.3 0.3
Total 100 100 100 100
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Table 2. Effect of indigestible ascidian tunic cellulose on
body weight, food intake, and food efficiency ratio

Food intake

Body weight gain

. 1 2
Group” (g/4 weeks) (g/4 weeks) FER”
0 438.3+349% 743+12.7° 0.169+0.015°
5 4525+21.3 72.4%+13.3° 0.160£0.018%
10 4395+30.2 66.2+17.2° 0.151£0.014°
20 430.2+35.2 625+159° 0.145£0.013

DThe experimental diet groups were % of ascidian tunic cel-
lulose and sample size of each group was six.

“Food efficiency ratio = weight gain(g) / food intake (g)
*The data are mean £ SD, and different letters within a same
column are significantly different.
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Table 3. Effect of indigestible ascidian tunic cellulose on fecal
output

Fecal output Fecal water content

1)
Group (g/day, wet) (%)
0 1.16+0.24% 2359+£3.12°
5 2.43+0.19° 24.17+283°
10 2.94+0.21° 29.85+2.69°
20 3.28+0.22° 3425+92.46°

YThe experimental diet groups were % of ascidian tunic cel-
lulose, and sample size of each group was six.

“The data are mean=SD, and different letters within a same
column are significantly different.
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Fig. 1. Scanning electron micrographs of powdered dietary
fiber isolated from ascidian tunic (A) and potato (B).
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Table 4. Effect of indigestible ascidian tunic cellulose on the
length of total intestine and fecal transit time

Fecal transit time (hr)

1 Total intestine

Group length (cm) T-first?  Total transit time
0 913+ 64%  163+33 118.4+139°
5 968+ 52° 11.2%36° 825+10.2°
10 1032+13.7° 85+3.1™ 63.8+11.5°
20 1165158 TAE2E 392+ 7.9°

Y The experimental diet groups were % of ascidian tunic cel-
lulose, and sample size of each group was six.

*-first is the time when the feces dyed with brilliant blue
was appeared.

"The data are mean=®SD, and different letters within a same
column are significantly different.

Table 5. Effect of indigestible ascidian tunic cellulose on the serum cholesterol, lipid, and glucose
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(unit: mg/100 mL)

Group!' Total cholesterol LDL cholesterol HDL cholesterol Neutral lipid Phospholipid Blood sugar
0 93.5+5.8% 48.8+8.2° 29.2+ 7.4 579158 509+58" 54.7+7.2°
5 904£3.8" 426+78 31.3+43% 432+6.3° 27+64™ 473+88"

10 84.2+86" 36.7+9.1" 352+85" 37.3+£84™ 359+89° 416+95™
20 782+7.2° 30.1 185 448+9.4° 27.2+55° 285195 3BIE8Y

UThe experimental diet groups were % of ascidian tunic cellulose, and sample size of each group was six.
The data are mean £ SD, and different letters within a same column are significantly different.
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