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Fig.5 The appearance of kelp residue before and after saccharification (upper panel), and the liquid chromatogram of saccharification
solution (lower panel)
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RESOURCE UTILIZATION OF KELP RESIDUE AND APPLICATION IN
CHLORELLA CULTURE

WANG Ming" %, PENG Min-Lin"?, XU Jin*, LIANG Cui-Yi*, XIANG Wen-Zhou**, LI Tao**

(1. School of Eco-Environmental Engineering, Guizhou Minzu University, Guiyang 550025, China; 2. CAS Key Laboratory of Tropical
Marine Bio-resources and Ecology, Guangdong Key Laboratory of Marine Materia Medica, South China Sea Institute of Oceanology,
Chinese Academy of Sciences, Guangzhou 510301, China; 3. Southern Marine Science and Engineering Guangdong Laboratory
(Guangzhou), Guangzhou 511458, China; 4. Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, CAS Key
Laboratory of Renewable Energy, Guangdong Provincial Key Laboratory of New and Renewable Energy Research and Development,
Guangzhou 510640, China)

Abstract Kelp residue is a type of solid waste from kelp processing. It is of great significance to utilize it to produce
high value-added products. Therefore, kelp residue and was used as raw material and saccharified. The total reducing sugar
concentration, monosaccharide composition, and Chlorella cultivation effect of the saccharification liquid were used as the
main indexes to evaluate the effects of different pretreatment methods on enzymatic hydrolysis of kelp residue, and the
feasibility of kelp residue resource utilization and cultivation of microalgae. The results show that: (1) crude fiber and ash
are the main components of kelp residue. (2) After pretreatment with dilute sulfuric acid at room temperature and
atmospheric pressure, the total reducing sugar concentration of saccharification solution was increased from 2.7 to 26.3 g/L.
Under the optimal saccharification conditions (cellulase dosage 50 1U/g, enzymolysis time 36 h, solid-liquid ratio 1:5), the
total reducing sugar concentration of saccharification solution reached (53.4+0.3) g/L, the yield of total reducing sugar was
98.9%. (3) The monosaccharide of saccharification solution included mainly glucose, and its mass concentration was
48.0 g/L. (4) The biomass (0.93 g/L) of Chlorella sp. scsio-559 cultured in 2 g/L saccharification solution was significantly
higher than that of autotrophic group and 2 g/L glucose group, which is conducive to the accumulation of polyunsaturated
fatty acids. Therefore, the saccharified liquid of kelp residue has obvious advantages for Chlorella cultivation, and is
potential to be used as an organic carbon source for microalgae cultivation. This study provided a data support for better
resource utilization of kelp residue, and a theoretical basis for improving high value application of kelp residue while
reducing production cost and environmental pollution in the microalgae industry.

Key words kelp residue; resource utilization; pretreatment; enzyme; organic carbon source



