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Fig.2 Biosynthesis pathway of phloretin and naringenin
PAL: phenylalanine ammonia lyase CPR: cytochrome P450 reductase 4CL: 4-coumarate-CoA ligase DBR: double-bond reductase CHS: chalcone
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Fig.3 Metabolic engineering of microbes for production of phloretin
PAL: phenylalanine ammonia lyase C4H: cinnamate-4-hydroxylase CPR: cytochrome P450 reductase 4CL: 4-coumarate-CoA ligase DBR:
double-bond reductase  CHS: chalcone synthase CHI: chalcone isomerase 2H-BNY: dihydro-bisnoryangonin ~ 2H-CTAL:  dihydro-
coumaroyltriaceticacid lactone
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Abstract  Phloretin and its glycosides are natural dihydrochalcones with various physiological activities
such as antioxidant anti-inflammatory and anti-bacterial activities and have potential application in food
pharmaceutical and cosmetics industries. At present phloretin and its glycosides are mainly extracted from
plants. However the low content and complex components make it difficult to prepare products with high
efficiency and low cost. With the development of metabolic engineering and synthetic biology microbial
production of phloretin and its glycosides has become an alternative approach. This article reviews the
identification of key genes the reconstruction of synthetic pathways and optimization strategies for the biosynthesis
of phloretin and its glycosides. Finally the potential strategies to solve existing problems as unspecific enzymes
and the formation of multiple byproducts were proposed.
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