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Cereal Carbohydrates and Colon Health

ZHANG Gen-yi, CHAI Yan-wei, LENG Xue

(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: Providing balanced energy and nutrients for microbiota growth is esential for the
maintenance of the colon ecosystem, and dietary fiber (DF) fermentation, particularly butyro-
genic fermentation, augments colon health. Colon cancer, nflammatory bowel disease and other
colonic disorders have become serious health issues. The effect of cereal DF, mainly nonstarch
cereal polysaccharides and resistant starch on colonic microbiota, fermentation products of SC-
FA, microbiota modulation, as well as on colon health will be summarized.
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Fig. 1 Effects of dietary fiber on colon health mediated by its
physicochemical property and fermentation effect.
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Fig. 2 In vitro fermentation pattern of p-glucan (figure) and
the ratio different SCFAs after 48 hr fermentation
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1

Tab.1 The most enriched bacteria species present in adults and infants

Bacteroides ovatus Bi fidobacterium longum NCC2705
0.148 Bacteroides WH2 0.098 Clostridium ramosum JCM1298
0. 144 Bacteroides sp. AO1 0.093 Bi fidobacterium catenulatum JCM1194
0. 143 Bacteroides vulgatus 0.092 Clostridium clostridio forme JCM1291
0. 141 Bacteroides thetaiotaomicron 3731 0. 087 Collinsella aero faciens
0.137 Bacteroides thetaiotaomicron VPI-5482 0.082 Lactobacillus johnsonii NCC 533
0.136 Bacteroides thetaiotaomicron 7330 0. 081 Ruminococcus gnavus
0.130 Bacteroides uni formis 0. 081 Enterococcus faecalis V583
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FEubacterium ventriosum
Ruminococcus gnavus
Dorea longicatena
Bacteroides sp. A03
Ruminococcus torques

Bacteroides fragilis NCTC 9343
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079
077
076
073

.073
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Lactobacillus acidophilus NCFM

Dorea longicatena

Listeria monocytogenes EGD-e

Lactobacillus plantarum WCFS1

Streptococcus agalactiae A909

Streptococcus pneumoniae TIGR4

Streptococcus pneumoniae R6

2

Tab.2 The modulation of microbiota by cereal-based dietary fibers.

Arabinoxylan (AX) Bacteroides
Cross-linked AX No Bacteroides
Starch Yes Bifidobacteria
AX (66 KD)
. Clostridium, Eubacterium,
HX (2 1K) gt lactobacilli, bacteroides
AX (354 KD)
Water-unextractable Bacteroides
AX(WU-AX) . Clostridia
Slight Bifidob .
Xylanase-treated lCO actfer@
WU-AX Lactobacilli
Amylomaize (RS2) Bifidobacteria
> L Y
(,arboxy.erlethyl « Coliforms
modified Bacteroid
amylomaize (RS4) acteroides
Bifidobacteria, Bacteroides,
14638 s Atopobium, Eubacterium rectalae
RS3 Yes Bifidobacteria, Lactobacillus
RS2 ( potato) Yes Bifidobacteria
RS3 (retrograded Bacter01d'es' Blfldobacterle},
o) Yes Lactobacilli, Streptococci,
potato Enterobacteria
Barely B-glucan — .
(fish awosfisy) No Lactobacillus (a great portion )
f-glucan -130-kDa Bacteroide
B-glucan -150-kDa Common species: Bacteroide
oo Clostridium histolyticum, .
B-glucan-172-kDa No Atopobium, Bacteroide
Lactobacillus

B-glucan-230-kDa

B-glucan-243-kDa
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N/A *
N/A
prebiotic
9. &
5.1

3.0

2.03£0.60 (8 h)

3.4840.44 (8 h)

Hopkins et al,2003

Hughes et al,2007

Vardakou et al,
2008

Bird et al,2009

prebiotic

Wang et al,2002
prebiotic Lesmes et al,2008
prebiotic Silvi et al, 1999
prebiotic Kleessen et al,1997
prebiotic Snart et al,2006
prebiotic Hughes et al,2008
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