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Abstract

Spent coffee grounds (SCGs) are lignocellulose agricultural and agro-industrial
waste materials. Most of the constituents are hemicellulose compounds such as
mannan compounds. Mannan compounds can be degraded by mannanase resulting
manno-oligosaccharide product, which has prebiotics properties. The aim of this
research was to study the prebiotic properties of oligosaccharides derived from SCG
on the human gut microbiota. The recombinant mannanase from Bacillus subtilis
GA2(1) effectively hydrolyzed pretreated spent coffee grounds (SCG) and then as a
lyophilized product with freeze-drying technique. The oligosaccharides from SCG
contained mainly mannose (M1), mannobiose (M2) and mannotriose (M3). The
lyophilized SCG had the lowest total hydrolysis levels of 25.2%, while commercial
FOS and MOS had higher degradation percentage. The study of the prebiotic
property on single strain found that lyophilized SCG can stimulate the growth of LAB
such as Lactobacillus acidophilus TISTR 1338, Lb. casei TISTR 1463 and Lb.
plantarum TISTR 1465. The study of the prebiotic property on human gut microbiota
of the lyophilized SCG compared with the control in gut model was analyzed by
Real-time PCR and NGS. The result found that the lyophilized SCG were able to
stimulate the growth of microorganisms: Bifidobacterium spp., Lactobacillus spp.,
Bacteroidaceae and Streptococcaceae. In addition, short-chain fatty acid production
was found in gut model with the greatest increase in acetic acid content followed
by propionic acid and butyric acid. The result of this study reveals that the
lyophilized SCG has the potential source of prebiotic substances for use as functional

food ingredients.

Key words: spent coffee grounds, mannooligosaccharide prebiotic, human gut

model
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