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ABSTRACT

The objective of this research was investigation on the possibility for utilization

of the oligosaccharides prepared from Thai-local plants as prebiotic substances.

Oligosaccharides from 6 local plants including 2 varieties of onion (4ilium cepa)
that were called Hom-hua-yai and Hom-kaek in Thai, hairy basil (Med-mang-luk;
Ocimum basilicum), bael (Ma-toom; Aegle marmelos), cabbage (Brassica oleracea),
and okra (Ka-jiep-keaw; Abelmoschus esoulentus) were prepared with different
methods depending on type of plants. The sugar extracted from cabbage, Hom-hua-
vai, and Hom-kack were small molecules with 1-10 DP and used directly as
oligosaccharides for investigation on prebiotic properties. While sugar extracted from
slime around hairy basil seeds, slime inside okra pods, and bael gum were large
molecules with DP over 20, therefore, they were hydrolyzed to be oligosaccharide

before using.

Investigation for prebiotic properties of prepared oligosaccharides was
performed. /» vitro study with defined microorganisms including Lactobacillus casei,
Pediococcus acidilactici, and Enterococcus faecium as probiotics, E. coli as normal
flora, and Salmonella havana as pathogenic bacteria was carried out as preliminary
experiment. Cultivation of bacterial strains separately in basal medium containing

each oligosaccharide as a sole carbon source showed that oligosaccharides prepared



from Hom-hua-yai, Hom-kaek, and Med-mang-luk exhibited the highest potential to
be used as prebiotic and have to be studied in more details. TLC analysis was
demonstrated and confirmed the oligosaccharide components in the sugar extracts
prepared from those selected plants. According to the results from HPLC analysis,
glucose and fructose were detected in the completely hydrolyzed oligosaccharides
from Hom-hua-yai and Hom-kaek, while xylose, rhamnose, and galactose were

detected in the hydrolyzed oligosaccharide prepared from Med-mang-luk.

Oligosaccharides prepared from three selected plants were investigated for an
inhibitory effect on growth of pathogenic bacteria by cultivation of lactic acid bacteria
in mixed cultures of five strains listed above. It was found that growth of S. havana
and E. ;oli could be inhibited in basal medium containing those oligosaccharides as
carbon source in mixed cultures study. While an inhibitory effect was not observed on
growth of S. havana, and E. coli, in the inhibition test on agar plate with culture broth
of lactic acid bacteria grew in medium containing different oligosaccharide as a sole

carbon source,

Addition of 0.7%(w/v) of prepared oligosaccharides separately as a sole carbon
source for cultivation in human fecal slurry medium comparing to glucose addition
was performed. Microbial population difference between 0 and 12 h cultivation were
evaluated as log(cfu/g feces). The results showed that lactic acid bacteria numbers
were increased significantly (p< 0.05) in all groups, Enterobacteriaceae were also
increased significantly (p<0.05) in group that added with oligosaccharide from Med-
mang-luk, while increasing non-significantly (»<0.05) was observed in glucose, Hom-
hua-yai, and Hom-kaek addition groups. Significantly reduction (p<0.05) in numbers
of Salmonella-Shigella spp. was obtained in Hom-hua-yai, Hom-kaek, and Med-
mang-luk groups, while non-significantly increasing (p<0.05) was obtained in

glucose addition group.
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In vivo study with male Wistar rats was investigated. Oligosaccharides and
glucose were daily administrated to rat with 150 mg/day dose by force feeding for 21
days with water administration as a control group. The results showed that FCR value
of oligosaccharide feeding groups was higher than that of glucose feeding group, but
lower than the control. The dynamic of microbial population in rat feces showed that
total lactic acid bacteria, Enterobacteriaceae, and Salmonella-Shigelia spp. were not
clearly affected by oligosaccharides administration. From blood analysis of rats, it
was found that blood glucose and cholesterol level were not also affected by

oligosaccharides administration.

According to the selectively promotion on lactic bacteria growth and unabsorbed
character in host gastrointestinal system, it could be concluded that oligosaccharides
prepared from Hom-hua-yai, Hom-Kaek, and Med-mang-luk have potential to be used

as prebiotic substances.
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