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Abstract: Anthocyandins are the key bioactive components responsible for the purple/blue grains in
wheat and play an important role in enhancing nutritional quality owing to their strong antioxidant ac-
tivity. This review discusse the chemical characteristics and health-promoting effects of anthocyanins,
comprehensively elaborates on the functions of key structural genes in the anthocyanin biosynthetic
pathway and the intricate regulatory network formed by transcription factors such as MYB, bHLH,
and WD40. It summarizes the application of both conventional breeding techniques and genetic engi-
neering technologies in breeding anthocyanin-enriched wheat varieties in China, and proposes a novel
strategy of intelligent molecular design breeding that integrates genomic selection, multi-omics big da-
ta mining, and artificial intelligence(AD)-based predictive models. This review aims to provide a solid
theoretical foundation and technical support for breeding new functional wheat varieties that synergis-
tically combine high and stable yield with enhanced nutritional value.
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Fig. 1 Grain phenotypes of wheat with different colorst®
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Fig.2 Chemical structure of anthocyanin
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Table 1 Six common anthocyanin
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Name Abbreviation Chemical structure
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Cyanidin Cy
Delphinidin Dp
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Malvidin My
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Pelargonidin Pg
Peonidin Pn
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PAL: Phenylalanine ammonia lyase; C4H: Cinnamic acid 4-hydroxylase; 4CL: Coumaroyl-CoA ligase; CHS: Chalcone synthase;

CHI: Chalcone isomerase; F3H: Flavanone 3-hydroxylase; F3'H: Flavanone 3'-hydroxylase; F3'5'H: Flavanone 3'5'-hydroxylase;

DFR: Dihy-droflavonol-4-reductase ;

ANS: Anthocyanin synthase; UFGT: Flavonoid 3-O-glucosyltransferase.
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Fig. 3 Biosynthetic pathway of anthocyanin
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