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Abstract

Konjac, a soluble dietary fiber,
is rich in glucomannan
polysaccharides which is composed
of D-glucose and D-mannose by
B-1,4 glycosidic bond. The purpose
of this study was to compare the
effect of Konjac (K), Konjac
hydrolysate fractions (F1, F2, F3; the
degree of polymerization was 16, 8,
4 respectively), inulin o,
fructooligosaccharide (FO) and
cellulose (C) on the concentrations of
short chain fatty acids (SCFA) in the
feces, and the fecal enzyme, fecal
water pH, the cytotoxicity and
genotoxicity on Caco-2 cell.

The 6-wk-old BALB/c mice were
randomly allocated to consume
AIN-93 control fiber free (FF), and
5% K, F1, F2, F3, |, FO or C diet for
three weeks. The feces of mice were
collected for three days before
sacrifice. The mice were sacrificed
on the 22nd day. After sacrificing, the
main organs was collected and
weighted to analyze.

There were no differences in



body weight gain across groups. FO
group has the highest daily food
intake, and K group has the lowest
food efficiency. FF group has the
highest liver relative weight, and FO
group has the highest cecum relative
weight. All of the fiber used in this
study can increase the daily feces
dry weight.

On the fecal enzyme, F1 group
has the highest [-glucosidase
activation; P group has the highest
B -galactosidase  activation; F2
group has the highest
B -glucuronidase activation.
Compare the fecal SCFA, F3 group
has the highest concentrations of
fecal acetate, propionate, and
butyrate.

In the cytotoxicity on Caco-2
cell, all of the fiber used in this study
can improve the fecal water induce
cell toxicity. In the genotoxicity on
Caco-2 cell, P and | group has the
lowest DNA damage. After using the
H202 inducing DNA damage, F3
group has the best effect on prevent
DNA from H202 damage.

In  conclusion, the Konjac
hydrolysate fractions 3 (DP = 4)
could increase the concentrations of
fecal short chain fatty acids, and
prevent the Caco-2 cell from fecal
water damage.

Key words: konjac, glucomannan,
konjac hydrolysate fractions, short

chain fatty acid, fecal enzyme,
cytotoxicity, DNA damage, comet
assay
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groups pH

FF 7.40 + 0.15"
C 754 + 0.36°
P 697 + 0.36°
K 713 + 0.19%
F1 725 + 0.24%
F2 7.09 + 0.10%
F3 7.08 + 023%
| 7.04 + 025°

FO 7.08 + 0.18%

"Date are expressed as means=SE, n=12/group.
°FF: fiber free; C: celloulose; P: pectin; K: konjac glucomannan; F1: konjac glucomannan hydrolysis
fractionl; F2: konjac glucomannan hydrolysis fraction2; F3: konjac glucomannan hydrolysis fraction3; I:

inulin; FO: fructooligosaccharides
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Fecal SCFA Acetate Propionate i-butyrate n-butyrate Total
umole/day:

FF 19.76 + 13.10° 3.83 + 03.18% 041 + 0.22 2.45 + 1.30° 26.45 + 17.67°
C 37.72 + 23.15% 3.42 + 01.83% 0.65 + 0.33 3.86 + 2.25® 4565 + 26.78%°
P 73.69 + 40.40 9.28 + 04.10®  1.25 + 1.42 6.57 £ 2.97*°  90.79 + 45.84™
K 49.51 + 29.23% 8.90 + 07.25®  0.95 + 0.76 6.39 + 2.97*°  65.75 + 38.71*
F1 62.17 + 31.82*° 13.26 + 06.77" 217 + 2.84 8.73 £ 5.07™  86.33 + 41.86™
F2 54.07 + 24.85% 12.01 + 04.90®  2.78 + 4.37 9.89 + 4.34"  78.75 + 33.66™°
F3 101.01 + 43.88°  23.02 + 11.07° 3.32 + 4.10 11.84 + 6.37  139.20 + 62.10°

I 59.78 + 42.70*° 15.08 + 06.80"°  4.06 + 7.09 13.14 + 8.22% 92.06 + 51.13"
FO 98.56 + 41.30° 1458 + 07.43"  1.96 + 1.91 14.67 + 6.44°  129.77 + 54.31°

"Date are expressed as means+SE, n=12/group.
°FF: fiber free; C: celloulose; P: pectin; K: konjac glucomannan; F1: konjac glucomannan hydrolysis fractionl; F2: konjac
glucomannan hydrolysis fraction2; F3: konjac glucomannan hydrolysis fraction3; I: inulin; FO: fructooligosaccharides
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groups cell survival (%)
—— lhour — —— 3 hour

Blank 9451 + 0.19" 92.48 + 0.93"
FF 84.22 + 0.99° 77.70 + 0.38°
C 89.64 + 2.71%° 90.32 + 0.18"
P 89.56 + 1.63% 90.10 + 2.24°
K 91.57 + 3.37° 86.53 + 2.78%
F1 91.00 + 1.09" 85.75 + 0.59%°
F2 89.61 + 0.08% 87.75 + 3.11%
F3 90.98 + 1.69" 89.36 + 2.21°
| 90.81 + 2.84° 89.79 + 3.43"
FO 89.55 + 0.43% 89.50 + 4.30°

"Date are expressed as means+SE, n=12/group.

°FF: fiber free; C: celloulose; P: pectin; K: konjac glucomannan; F1: konjac glucomannan hydrolysis fraction1; F2:
konjac glucomannan hydrolysis fraction2; F3: konjac glucomannan hydrolysis fraction3; |: inulin; FO:
fructooligosaccharides
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groups DNA damage score (tail moment)
—— Fecal water — —— Fecal water + H2023 —_—

Blank 1.24 + 1.07° 26.22 + 9.74°
FF 6.23 + 3.31° 36.78 + 6.05°
C 2.04 + 1.49° 29.37 + 8.21"
P 1.42 + 1.14° 31.11 + 8.33¢
K 1.82 + 1.58" 31.53 + 7.69°
F1 1.68 + 1.48° 29.91 + 5.23°
F2 1.94 + 155" 28.34 + 6.95°
F3 1.79 + 155" 26.84 + 5.87°
| 1.35 + 1.52° 29.50 + 6.03"
FO 1.67 + 1.59" 28.88 + 6.89"

"Date are expressed as means+SD, n=12/group.

°FF: fiber free; C: celloulose; P: pectin; K: konjac glucomannan; F1: konjac glucomannan hydrolysis fraction1; F2:
konjac glucomannan hydrolysis fraction2; F3: konjac glucomannan hydrolysis fraction3; I: inulin; FO:
fructooligosaccharides

®Hydrogen peroxide inducing conditions: 10 mM, 1 min, 4°C
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Fecal enzyme

B-glucosidase

B-galactosidase

B-glucuronidase

FF
C
P
K
F1
F2
F3
|
FO

1.88
0.25
0.53
2.39
3.07
2.53
2.79
1.67
1.15

+ + + H+ + H+ I+

I+

*

2.92%°
0.20%
0.31%
1.05™
1.71°
1.19"
0.66>
0.78%°
0.32%

IlU/mg protein

1.48
0.48
2.50
1.05
1.28
1.11
1.75
1.20
1.45

+ + + + H+ H+ H+ I+

I+

0.54°
0.36
0.88°
0.59%
0.35°
0.43%
0.36"
0.39°
0.42°

3.66
2.09
4.08
7.10
6.25
8.54
5.71
3.76
5.76

+ + + + H+ + H+ I+

I+

1.56%
1.41°
1.22°
4.01"
4.10"
4.36°
1.97%°
1.38%
1.31%°

"Date are expressed as means+SE, n=12/group.
°FF: fiber free; C: celloulose; P: pectin; K: konjac glucomannan; F1: konjac glucomannan hydrolysis fraction;
F2: konjac glucomannan hydrolysis fraction2; F3: konjac glucomannan hydrolysis fraction3; I: inulin; FO:

fructooligosaccharides




