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Biosynthesis of natural vanillin—the queen of
food ingredients
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Abstract: Vanillin is one of the most important flavoring compounds, and it is widely used in
the food industry, spice fragrance, and medicine industry, etc. The annual worldwide con-
sumption is estimated over 16 000 tons. Due to people’s increasing concern for natural food,
the production of natural vanillin has become the major point of scientific research. By com-
paring different production methods of vanillin, we concluded that the microbial transforma-
tion to vanillin is the most promising method. Research developments on different biosynthetic
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pathways for vanillin, as well as the genes and enzymes involved, were discussed. In addition,

the advantages and disadvantages of each pathway were compared and explained. Finally, the

existing bottlenecks in biosynthesis of high-yield natural vanillin with the help of genetic and

metabolic engineering, and the potential development direction in this field were elucidated.

Keywords: Vanillin, Natural spices, Ferulic acid, Eugenol, Synthetic pathway
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Fig.1 The synthesis pathway of vanillin from lignin["]
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Fig.2 The synthesis pathway of vanillin from guaiacol
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Fig. 3 Routes for the catabolism of eugenol to ferulic acid in Pseudomonas sp. strain HR19
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Fig. 5 Routes for vanillin synthesis and further metabolism in Pseudomonas sp. HR199
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