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Abstract
AIM: To evaluate the effects of resistant starch (RS) fer-
mentation on colon health-related indexes, including bowel
functions, luminal short-chain fatty acid production and toxic
compounds excretion.

METHODS: Fifty-seven healthy male SD rats were ran-
domly divided into 5 groups based on body weight, and
given basal diets with 0%, 6% and 12% RS, or high-pro-
tein diets (36% casein, HP) with 6% or 12% RS,
respectively. After fed for 3 wk, gut transit time (GTT) for
rats in each group was examined; at 5 wk three day feces
samples were collected and their contents were assessed;
at 7 wk all rats were killed. The morphological and histo-
logical characteristics of caecum were observed and the
caecal function was evaluated by determination of the
weight of caecal wall and caecal digesta, detection of cae-
cal short chain fatty acid (SCFA), ammonia, phenol con-
centration and pH value.

RESULTS: In comparison with those in rats fed with 0%
RS diet, shortened GTT was significantly shortened (601 ±
49 min vs 700 ± 58 min, P <0.001), stool bulk was in-
creased with more moisture (1.04 ± 0.22 g vs 0.37 ± 0.12 g,
P <0.001),  and weight of caecal wall and caecal digesta
was also increased (1.12 ± 0.14 g vs 0.73 ± 0.13 g, P <0.001;
4.78 ± 1.44 g vs 3.00 ± 1.12 g, P = 0.004<0.01) in rats fed

with 12% RS diet; the concentration of SCFA in caecum
was two- to three-fold enhanced by 12% RS (35.5 ± 11.4
µmol/g vs 13.9 ± 6.7 µmol/g, P =0.003<0.01), while the
concentration of ammonia in both feces and caecum and
phenol in caecum decreased (0.26 ± 0.13 mg/g vs 0.59 ±
0.15 mg/g, 0.35 ± 0.13 mg/g vs 0.63 ± 0.13 mg/g, 2.03 ±
0.42 mg/g vs 3.15 ± 0.55 mg/g, P <0.001, respectively);
caecal and fecal pH value dropped significantly (6.26 ±
0.36 vs 7.46 ± 0.28; 5.67 ± 0.31 vs 7.24 ± 0.31, P <0.001),
and the variation of pH in feces was greater than that in
caecum (P <0.001), suggesting extended fermentation in
distal colon. Rats in 6% RS group had similar but  inter-
mediate  variances in fecal ammonia, caecal phenol and
intestinal pH value (P <0.05). All indexes mentioned above
were dose-dependent (P <0.01). For rats fed with HP,
GTT was prolonged. Fecal bulk and caecal SCFA level
dropped in HP+12% RS group (659 ± 47 min, P = 0.009
<0.01; 0.80 ± 0.29 g, P = 0.005<0.01, 24.6 ± 13.6 µmol/g,
P = 0.043<0.05), compared with 12% RS group. The con-
centrations of caecal phenol in HP+6% RS and HP+12%
RS group were 3.20 ± 0.49 mg/g and 2.71 ± 0.55 mg/g
respectively, significantly higher than that in 6% and 12%
RS groups (P <0.001); fecal and caecal pH value elevated
as well. However, as RS intake increased (12%), these
negative changes above were attenuated (P <0.05). There
was a significant interaction between RS and casein on
fecal dry matter and caecal pH value (P <0.01). Histologi-
cal observation showed no abnormal changes in caecum
tissues of rats fed with RS.

CONCLUSION: RS is beneficial to sustain intestinal health-
related indexes and has potential protective effects on
bowel functions. Adequate RS intake could attenuate the
negative effects of high casein on colon by improving bowel
habit, acidifying intestinal tract, promoting SCFA produc-
tion and decreasing intestinal inner noxious phenol.
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