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Abstract

Objectives: This study was designed to
examine effects of konjac glucomannan
(KGM) supplement on the bowel habitin 7
constipated subjects. In addition, this study
explored mechanisms by which KGM
exhibited the laxative effect.

M ethods: The placebo-controlled,
diet-controlled, linear study consisted of a
21-d control period, a 7-d adaptation period,
and a 21-d KGM period. The gastrointestinal
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n=

response was monitored daily. Stools were
individually collected on days 15-21 of
control and KGM periods for analyses of the
fecal components, microfloraand short chain
fatty acid contents.

Results: Consuming KGM supplement
for 3 wk significantly enhanced the
defecation frequency, easiness of bowel
movement and the feeling of relief as
compared to the 3" wk of control period.
Thisfiber supplement significantly increased
the dry stool weight (g/d) by ~12.7%. The
increased fecal mass was mainly contributed
by the increase in the fecal soluble material.
However, the stool wet weight and moisture
ratio (%) did not differ between the control
and KGM periods. KGM supplement
modulated the microflora by promoting the
fecal concentrations (log counts/g wet feces)
of lactobacilli, and the daily outputs (log
counts/d) of bifidobacteria, lactobacilli and
total bacteria. KGM supplement resulted in
greater fermentation as shown in greater fecal
acetate, propionate and i-butyrate
concentrations and lowered fecal pH.
Keywor ds. glucomannan, bowel movement,
microflora, short chain fatty acid, constipated
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Table 1. Basic characteristics of constipated subjects before entering this study™

Characteristics

No. (gender) 7 (femae)
Age (yr) 459+2.7
Weight 55.0+ 1.0
Body mass index 229+05
Duration of constipation (yr) 156+ 7.6
Number of bowel movement per week 26+0.1
Stool consistency? 1.6+0.2

!Data were expressed as means + SEM (n=7). Datain the parenthesis indicates the range.

2 Therating scale from 1 to 4 is denoted as: 1 (pellets), 2 (hard), 3 (soft), 4 (loose), 5 (liquid).



Table 2. Large-bowel Response to Ingestion of Konjac Glucomannan (KGM) in Constipated Subjects'

Control KGM

Week 3 Week 1 Week 2 Week 3
Defecation (no./wk) 41+06 43+0.6 51+05 5.3+ 0.6
Easiness to pass bowel movement” 3.0+02 29+02 28+02 2.8+0.1*
Feeling complete relief® 35+0.1 33+0.2 30+0.1 29+0.2%"
Abdominal cramping® 03+0.1 0.2+0.1 04+0.2 03£0.1
Borborygmi* 04+0.2 03+0.1 0.3+0.2 0.2+ 0.1+
Bloating® 04+0.2 0.3+0.2 04+0.3 0.3+0.2
Flatulence® 22402 21402 22402 24403
Stool consistency® 22+0.2 24+0.2 23+0.2 24+0.2

'Data were expressed as means + SEM (n=7). The effect of treatment duration was analyzed using repeated measures. The difference between control period (week 3) and
each time point of KGM period were analyzed using Wilcoxon’s matched pairstest. p < 0.05 is considered statistically significant. * and + denotes for significant effect of
duration and treatment, respectively.

*Therating scale from 1 to 4 is denoted as: 1 (easy), 2 (dightly difficult), 3 (difficult), 4 (extremely difficult).

*Therating scale from 1 to 4 is denoted as: 1 (agree extremely), 2 (agree), 3 (disagree), 4 (extremely disagree).

*Therating scale from 0 to 4 is denoted as: 0 (no symptom), 1 (very slight symptom), 2 (slight symptom), 3 (severe symptom), 4 (very severe symptom).

*Therating scale from 1 to 4 is denoted as: 1 (pellets), 2 (hard), 3 (soft), 4 (loose), 5 (liquid).



Table 3. The weights and moisture contents of stools collected from constipated subjects on

days 16-21 of control and experimental period®

Control KGM

Wet wt/d (g) 108.3+ 27.9 117.2+22.8
Dry wt/d (g) 29.1+91 32.8+ 8.4*
Fractions

Plant 5.0+13 51+09

Bacterid 135+£50 146+48

Soluble 76+19 10.0+ 1.5*

746+ 2.6 73.2+£25

'Data were expressed as mean + SEM (n=7).
*p < 0.05 as analyzed using paired t test between the control and experimental periods.



Table 4. Fecal microflora of constipated subjects on days 15-21 of control and KGM period®

Control KGM

Bifidobacteria

Lactobacilli

Bacteroides spp.

Clostridia

Total

Bifidobacteria

Lactobacilli

Bacteroides spp.

Clostridia

Total

Bifidobacteria

Lactobacilli

Bacteroides spp.

Clostridia

log counts/g wet feces

94+01

88+0.1

89+0.1

95+0.1

10.3+0.1

11.3+01

108+0.1

10.8+0.1

115+0.2

122+01

% of total bacteria

126+19

36+05

44+1.0

179+23

96+01

9.1+0.1*

89+0.1

94+01

10.3+0.1

log counts/d wet feces

11.6+0.2*

111+0.2*

10.9+0.2

114+01

124+ 0.1*

18.1+ 2.5*

59+11*

44+11

124+ 2.0*

!Data are expressed as means + SEM (n=7).

*P < 0.05 as analyzed using paired t test between the control and KGM periods.



Table 5. Fecal pH and Short Chain Fatty Acids (SCFA) on Days 15-21 of the Control and

KGM Periods"

Control KGM
pH 71+02 6.7+£01*
SCFA Concentration (umol/ g wet feces)

Acetate 46.8 +24.8 68.5 + 28.0*
Propionate 20.2+10.1 40.8 + 15.3*
i-Butyrate 16+04 24+05*
n-Butyrate 154+79 19.8+6.9
Total 83.9+43.1 131.5+49.9*
Daily Excretion (mmol/ d)
Acetate 6.3+34 8.2+ 3.8*
Propionate 27+14 45+ 18"
i-Butyrate 02+01 0.3+0.1*
n-Butyrate 21+11 23+09
Total 11.3+59 153+6.6
%
Acetate 539+21 50.9+20
Propionate 253120 30.2+1.9*
i-Butyrate 32+05 28+0.6
n-Butyrate 176+0.8 162+11

! Data were expressed as mean + SEM (n=7).

* p<0.05 as analyzed with paired t test between the control and experiment periods.



Table 6. Daily dietary intakes of subjects during the Control and KGM periods'

Control KGM

Energy (kcal) 1796.1+ 13.8 1814.6 + 41.7
Carbohydrate (g) 227.1+33 2309+ 75
Protein (g) 66.8+ 1.2 65.8+ 3.0
Fat (q) 69.4+ 1.6 707+ 2.4
Dietary fiber? (g) 11.0+0.1 115+ 0.5

(g/Mcal) 6.1+0.1 6.4+ 0.2
! Data were the average of three consecutive days and were expressed as mean = SEM

(n=7).
% The dietary fiber provided by the KGM supplement was not included.
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