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Changes of polysaccharide and sulfated polysaccharide content of Gracilaria lemaneiformis during fermentation
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Fig. 4 "C NMR changes of polysaccharides from Gracilaria lemaneiformis before and after fermentation
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compounds. Therefore, metabolic engineering was used to modify Corynebacterium glutamicum for
pyruvate production. Five key genes ( pyruvate quinone oxidoreductase gene pgo, pyruvate carboxykinase
gene pyc, aminotransferase gene alaT, valine-pyruvate aminotransferase gene avtA, pyruvate
dehydrogenase gene acek), related to pyruvate metabolic tributaries in Corynebacterium glutamicum ,
were successfully knocked out by homologous recombination. The concentration of pyruvate reached
14. 64 g/L after 72 h of fermentation in shaking flasks. Then, transketolase gene tkt, transaldolase gene
tal, and phosphoenolpyruvate carboxykinase gene pck were overexpressed to increase the supply of
precursors for pyruvate synthesis. After 72 h of fermentation in shake flasks, pyruvate production reached
15.39 g/L., which was 28 times higher than that of the wild-type strain. This study aimed to provide

theoretical reference for application of pyruvic acid production by microbial fermentation.

Keywords: Corynebacterium glutamicum; pyruvate; metabolic engineering; homologous recombination;

overexpression
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Effects of Lactobacillus and Saccharomyces cerevisiae Fermentation on
Structure Characteristics and Antioxidant Properties of
Gracilaria lemaneiforms Polysaccharide

CHEN Bingyan, LIN Xiaozi, LI Weixin, YANG Chao, HE Zhigang”
(Institute of Agricultural Engineering and Technology, Fujian Academy of Agricultural Science/Fujian
Province Key Laboratory of Agricultural Products ( Food) Processing Technology, Fuzhou 350002, China)

Abstract; The improvement effect of microbial fermentation on in vitro antioxidant properties of Gracilaria
lemanetforms slurry polysaccharide was studied to provide theoretical support for high value utilization of
Gracilaria lemanetforms. The structure changes of polysaccharide before and after fermentation by
Lactobacillus RP38 and Saccharomyces cerevisiae JJ4 were analyzed by modern chromatography and
spectral analysis techniques. The free radical scavenging ability of slurry polysaccharides before and after
fermentation was investigated. The result showed that the mass fraction of polysaccharide increased from
0.30% to 0.79% , and sulfated polysaccharide mass fraction increased from 0. 03% to 0. 12% . Results
of gel permeation chromatography and infrared spectroscopy revealed that functional groups of Gracilaria
lemaneiforms polysaccharides remained unchanged after biological fermentation, the molecular weight of
the polysaccharide was reduced, and then more sulfate groups exposed. In addition, it was found by
nuclear magnetic resonance scanning that sulfate group of sulfated polysaccharide was mainly distributed
in the C-6 position of galactose. The distribution position of sulfate was not changed by biological
fermentation, but the content of sulfate was improved. The hydroxyl radical scavenging ability of
Gracilaria lemaneiforms polysaccharide was increased by 5.33% and the superoxide radical scavenging
ability was increased by 32.12% after fermentation. In conclusion, the antioxidant properties of
Gracilaria lemaneiforms slurry could be improved by Lactobacillus RP38 and Saccharomyces cerevisiae J}J4,
which may be related to the fact that the formation of small molecular polysaccharide with hydrogen supply

capacity and more sulfate groups exposure during fermentation.
Keywords: Lactobacillus; yeast; Gracilaria lemaneiforms; fermentation; antioxidant; polysaccharide
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