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Table 2 Composition of diets

glkg
a-cornstarch 529.5
sucrose 100
casein 200
soybean oil 70
Indigestible polysaccharides™ 50
mineral mixture 35
vitamin mixture 10
L-cystine 3
cholin bitartrate 2.5
tert-butylhydroquinone 0.014

polysaccharides solution™! diet
suspension”?
cellulose 1.7 215
gellan gum 15 248
tamarind gum 42 1079
Psyllium seed gum 154 562
guar gum 1300 1325
xanthan gum 1318 1423

*1:0.8%polysacchride solution

*2:8% suspension
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*Exp.1:cellulose, gellan gum, tamarind gum,
psyllium seed gum, guar gum, xanthan gum

Exp.2:cellulose, gellan gum, tamarind gum, psyllium
seed gum, xanthan gum

Exp.3:cellulose, psyllium seed gum, guar gum
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Table 3 Effect of polysacchrides on body weigh, diet intake,digestive tract weight and contents in digestive tract

diet cellulose gellan gum tamarind gum psyllium seed gum guar gum  xanthan gum
body weight, diet intake and food efficiency
initial body weight(z) =~ 112.6+5.7 112.4+4.3 112.4+3.0 112.5+4.1 112.6+3.2 112.5+4.3
final body weight(g) 315.6+24.5  309.6+22.0  306.4+11.9 304.0+21.1 304.7£22.4  312.4+17.0
body weitht gain(g/day  8.46+0.99 8.22+0.87 8.08+0.56 8.04+0.86 8.01+0.87 8.33+0.37
diet intake(g/day) 19.3+1.3 19.4+1.5 17.6+1.0 18.242.0 17.9+1.3 19.3+0.5
food efficiency(%) 43.6+2.7 42.4+2.5 45.9+2.4 44.3+1.9 44.2+6.8 43.2+2.2
digestive tract weight(g)
stomach 1.24+0.08 1.20+0.18  1.07+0.16 1.28+0.16 1.14+0.13 1.24+0.14
small intestine 3.28+0.19° 3.99+0.48* 5.11+0.33" 5.71+0.98° 5.50+0.85°  4.91+0.75"
cecum 0.60+0.14* 0.56+£0.13*  1.48+0.30° 1.07+0.17¢ 0.97+0.20° 1.08+0.22°
colon 0.99+0.12% 1.02+0.34*  1.20+0.20%° 1.51+0.24° 1.08+0.17°  0.98+0.05%
contents in digestive tracts(g)

stomach 1.80+0.97 1.88+1.60 163+1.06 1.82+0.89 1.18+0.45 1.64+0.78
small intestine 3.44+0.76%  4.07+0.48"  6.09+1.07" 5.14+1.96™ 6.23+1.08">  6.56+0.29"
cecum 0.28+0.28"  0.39+0.39°  5.37+1.25" 4.66+0.95" 3.75+1.01°  5.32+0.52°
colon 0.63+0.33%  1.27+1.26>  0.92+0.21% 3.85+1.35" 0.77+0.77*  1.27+0.73"

mean = SD
Values not shering a supersucript letter are significantly different(P<0.05)

Table 4 Effect of polysacchrides on viscosity of digestive tract contens (mPa-s)

diet cellulose gellan gum tamarind gum psyllium seed gum guar gum xanthan gum
viscosiry of digestive tract contents(mPa-s)
small intestine = 15.2+7.2"  52.0+37.8"  35.9+29.6" 36.9+35.5" 20.1£9.3" 161.7+47.1"
cecum 5.5+0.7"  67.8+39.4" 19.2+8.9" 104.9+67.7° 115454  4047.1+1266.6°
wet and dry fecal weights (g
wet feces 6.07+1.32"  5.93+2.46™ 3.18+2.28" 10.11+5.89" 5.02+3.19"  5.62+2.17"
dry feces 4.61+0.89" 3.88+1.28% 2.28+0.48" 4.99+0.82" 2.58+40.39°  3.69+0.81"
mean+ SD

V alues not shering a supersucript letter are significantly different(P<0.05)

Table 5 Effect of polysacchrides on body weigh, diet intake and food efficiency in Exp.2

dietary fiber cellulose gellan gum  tamarind gum psyllium seed gum xanthan gum
initial body weight(g) 107.2+7.8 107.6+4.3 107.2+4.8 107.6+4.6 107.5+4.2
final body weight(g) 237.2417.6  248.4+185  236.5+17.7 240.3+14.8 228.6+8.9
body weitht gain(g/day)  6.84+0.84 8.22+0.87 6.80+0.94 6.99+0.82 6.38+0.51
diet intake(g/day) 16.5+1.9" 17.1+1.7%  15.0+0.8" 16.3+1.1° 15.140.6"
food efficiency(%) 41.5+3.5" 43.6:2.6""  45.4+4.7° 42.944.7% 42,242 8"

mean of 6 rats £SD
Values not shering a supersucript letter are significantly different at P<0.05.
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Fig.1 Effect of polysaccharides on weight of digestive tract contents at 0 and 2 hours after feeding
means £SD,
Values not sharing a common superscript letter are not significantly different at the same time

after feeding(P<0.05)
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Fig.2 Effect of polysacchrides on viscosity of digestive tract contents at 0 and 2 hours after feeding
means = SD
Values not shearing a common superscript letter are significantly different at the same time
after feeding(P<0.05).

Table 6 Effect of polysaccharides on body weight and food intake in Exp.3

diet cellulose psyllium seed gum guar gum
initial body weight(g) 99.1+2.7 99.1+3.7 99.1+0.7
final body weight(g) 239.7+8.62 238.7+7.1a 2922.8+8.6b
body weitht gain(g/day) 7.03+0.412 6.98+0.462 6.18+0.42b
diet intake(g/day) 18.3+4.32 18.7+4.32 16.6+4.00
food efficiency(%) 40.6£9.8 39.2+10.1 40.7£12.1

mean of 6 rats £SD

Values not sharing a common superscript letter are significantly different at P<0.05.
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Fig.3 Effect of polysaccharides on weight of digestive tract contents at 0, 2 and 5 hours after feeding

mean + SD
Values not sharing a common superscript letter are significantly different at the same time
after feeding (P<0.05)
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OO0hr E2hr @ 5Shr O0hr @ 2hr @ Shr OOhr @2hr @5hr

Fig.4 Effect of polysaccharides on viscosity of digestive tract contents at 0, 2 and 5 hours after feeding
mean + SD
Values not sharing a common superscript letter are significantly different at the same time after
feeding(P<0.05)
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Effects of viscous indigestive polysaccharides on digestive tracts were investigated in 4 week aged male
rats. In three experiments, rats fed the diets containing 5% polysaccharides for 24 days.

In Exp.1, the organ weights, their contents weights and viscosity at 5 hours after feeding cellulose, gellan
gum, tamarind gum, psyllium seed gum, guar gum and xanthan gum were determined. The viscosities of
stomach and small intestinal contents were highest in xanthan gum group and lowest in guar gum group, and
were not associated with the original viscosities of the polysaccharides.

In Exp.2, the solid contents and the viscosities of stomach and small intestinal contents were determined
at Ohr after Shr fasting and at 2hr after feeding of 5g cellulose, gellan gum, tamarind gum, psyllium seed gum
and xanthan gum diets. The solid stomach contents in the xanthan gum group at 2hr was significantly lowest
and the viscosity of the contents was highest among the groups.

In Exp.3, the similar experiment as Exp.2 was conducted at Ohr after fasting and at 2Zhr and Shr after 5g
feeding of cellulose, psyllium seed gum and guar gum diets. The solid stomach contents at 2hr was lowest
and the viscosity was highest in the guar gum group.

The results of Exp.2 and 3 suggest that the high viscous polysaccharides accelerate the moving of the
diets from the stomach to the small intestine. However, the viscosities of original solution, diet emulsions and
digestive tract contents were different each other. The results suggest that each polysaccharide interacts with
the dietary components and/or digestive components and changed the viscosity and physiological characters.
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