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Abstract: Spent coffee grounds (SCG) are a major byproduct of the coffee industry, and their proper disposal is important
for resource utilization and environmental protection. Scenedesmus obliquus (FACHB-417), a microalga with rapid proliferation
and strong stress tolerance, was selected to investigate the biological treatment of SCG. SCG were first subjected to oil extraction
and enzymatic hydrolysis to prepare culture media for the cultivation of S. obliquus. The results showed that the oil yield from SCG
reached 12.2 wt.% of dry weight. Compared with the control group (BG11), biomass accumulation and relative carbohydrate content
of S. obliguus in the SCG hydrolysate group (SCG10) increased by up to 6.38-fold and 3.09-fold, respectively. S. obliguus effectively
utilized carbon sources derived from SCG to promote biomass and carbohydrate accumulation, while simultaneously achieving
the biodegradation of caffeine. The concentration of the caffeine metabolite 1,3,7-trimethyluronic acid increased by 28.22-fold in
the SCG10 group compared with that in the BG11 group. These findings demonstrate that S. obliquus enables both the resource
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utilization of SCG and the biodegradation of caffeine, providing a potentially economical and environmentally friendly strategy for

SCG valorization and the production of algal-based nutrients.
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Fig.4 The content of intracellular energy carriers in S. obliquus

at different growth stages
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Fig.5 Primary metabolite analysis in S. obliquus at different

growth stages in the group of BG11 and SCG10
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Fig.6 Differential metabolite analysis of S. obliquus cultured in

BG11 and SCG10 medium at the growth plateau stage
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