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Introduction

Figure 1. Unlocking the efficacy paradox of phytochemicals from “you are what you eat” to 

“you are what your microbiota metabolizes” 



Unlocking the Black Box: Gut Microbiota-Mediated Metabolism Process 
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Figure 2. Biotransformation pathways of phytochemicals
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Figure 3. The modern toolkit for unlocking the gut’s black box



The Future of Functional Foods: A Personalized and Fermented Horizon
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Conclusion

❑ The efficacy of phytochemicals varies among individuals, and this variation 

guides us to a deeper understanding of the profound symbiotic relationship 

between ourselves and our gut microbiota.

❑ Integrating multi-omics, bioinformatics, and classical biochemistry helps reveal 

the microbial metabolic landscape underlying the health benefits of our diet.

❑ Resolving the “efficacy paradox” will lay the foundation for personalized 

nutrition, enabling us to precisely tailor diets, supplements, and functional foods to 

each person’s unique microbial composition, ultimately unlocking the health-

promoting bioactive molecules hidden in food.
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