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Metabolic mechanism of ethanol production from alginate
using natural yeast

ZHANG Wen' LI Chen' ZHANG JunJie' ZHANG YuanJing”"

(1. School of Biological and Environmental Engineering, Zhejiang Shuren University, Hangzhou 310015

2. Library of Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; The treatment of brown algae with natural yeast to generate ethanol can circumvent the shortcomings of
traditional bioethanol production methods and is becoming one of the hotspots in the energy field. However its meta-
bolic mechanism is still unclear. The effects of different carbon sources on ethanol production by Meyerozyma guilli-
ermondii were investigated. The dynamic changes in the content of important intermediates in the process of alginate
metabolism were determined by high performance liquid chromatography (HPLC) and gas chromatography (GC).
The results showed that M. guilliermondii could directly use two monomers, mannuronic acid and guluronic acid,
for ethanol fermentation. During the fermentation process, the concentrations of intermediate products pyruvate,
glyceraldehyde 3-phosphate and acetaldehyde all showed an initial increase followed by a decrease, but the concen-
tration of glyceraldehyde 3-phosphate varied less. A metabolic pathway model for alginic acid was established, and
the model was preliminarily verified by EDTA addition tests and magnesium ion concentration control tests. We pro-
pose that the metabolic pathway of alginate is as follows: yeast produces extracellular alginate lyase, and alginate is
decomposed into oligomeric alginate species, which are further degraded into oligomers. After entering yeast cells,
the oligomers were converted into precursors such as uronic acid monomer, and then converted into intermediate
products such as glyceraldehyde 3-phosphate and pyruvate. Finally ethanol was generated under the action of pyru-
vate decarboxylase and ethanol dehydrogenase.

Key words: seaweed; Meyerozyma guilliermondii; ethanol; biomass energy; alginic acid metabolism mechanism
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