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The aim of this study was to find out the prebiotic properties of cyclodextrin by using
batch culture fermentation and three-stage continuous fermentation (Gut model).

Batch culture fermentation was used to investigate the fermentation properties of
Ol-cyclodextrin  (0l-CD), B—cyclodextrin (ﬁ-CD), and a mixture of Ol-cyclodextrin and
B-cyclodextrin (in a 1:1 ratio), as compared to fructo-oligosaccharides (FOS; Raftilose) and
maltodextrin in mixed faecal culture. The substrates were incubated for 24 hours in batch culture
fermentations of human faecal bacteria. The fermentation conditions replicated those found in the
distal colon and consisted of an anaerobic environment with a temperature of 37°C and 6.8 pH.
Fluorescent in situ hybridization was used to determine changes in the populations of bacteria.
Short-chain fatty acid (SCFAs) production was also measured. The results showed that (I-CD,
BvCD and a mixture of Ol-CD and ﬁ—CD gave significant increases in Bifidobacteria after 10
hours of fermentation (P<0.05), but FOS and maltodextrin could significantly increase the
number of Bifidobacteria after 5 hours of incubation. Moreover, the fermentation of O-CD,.
B—CD and a mixture of Ol-CD and B-CD were shown to produce higher levels of propionic acid
than fermentation of FOS and maltodextrin.

Three-stage continuous fermentation (Gut model) was a model of the human colon to
stimulate microbial activities of gut bacteria that consisted of a three-stage culture system. The
results showed that the fermentation of 0l-CD and B-CD resulted in increased numbers of
Bifidobacteria and the Lactobacillus/Enterococcus group in all 3 vessels of the system (P<0.05),
representing the proximal, transverse and distal colonic areas. In addition, the fermentation of
0-CD ﬁ*as able to produée acetic acid, propionic acid and butyric acid in part of transverse (V2)
and distal colonic areas (V3) that correlated to the increasing number of Bifidobacteria and
Lactobacilli/Enterococcus. However, B-CD was shown to increase butyric in proximal area
(P<0.05). The prebiotic index was also determined and it was found that the prebiotic indices of
0l-CD and B—CD were lower than that from commercial prebiotics. PI scores from O{-CD and
B-CD were 0.2067 and 0.1097 in V1 and V3 respectively.

In conclusion, it was found that fermentation of O{-CD and B—CD was able to increase

Bifidobacteria and LactobacillilEnterococcus and could also produce short-chain fatty acids.

Therefore, OL-CD and B-CD have the potential to be used in an application as persistent

prebiotic but this must be evaluated using in vivo human volunteer trials.





