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How Plant Polyphenols Benefit
Plants—and Their Consumers

This review examines the dual nature of polyphenolic substances created by
food plants: protecting growing plants to ensure their survival and enhancing
these foods’ nutritional and health advantages for consumers.

● The challenge of feeding a growing population and consequent development of
unsustainable industrial and agricultural practices have contributed to degradation of the
environment, which negatively impacts the growth of food plants. Threats to food plants
may come from living things (insects, invasive plant species, etc.) or from damaging
weather and soil conditions. Many plants have genetically adapted to these stresses by
producing phytonutrients that aid their growth, defense, and reproduction.

● Stressed plants synthesize higher levels of various polyphenolic phytonutrients that
reduce oxidative damage, cause them to taste more bitter, or improve their resistance to
drought, heat, soil salinity, and other suboptimal living circumstances. When external
conditions improve, plants can reallocate their resources towards greater growth.

● This ability to self-protect with polyphenols has guided the cooperative evolution of
plants as well as the humans and other living things that eat food plants. Environmental
stresses alter the genetic expression of proteins that help plants synthesize polyphenols
that alter immune offenses and defenses in plants as well as their consumers. This may
partly account for the health benefits of plant-based diets and high intakes of fruits and
vegetables. Studying how phytonutrients affect plant growth may also encourage the
evolution of sustainable agricultural practices that optimize crop yields.

● This review addresses the roles of specific polyphenolic phytonutrients in guarding
plants against the effects of heat and cold stress, heavy metal pollution, drought, plant
predation, and competition from invasive plants. The authors describe how these
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polyphenols promote healthy organ function in humans by influencing immune function,
cell signaling, metabolism, and stress response and antioxidant response pathways.

According to these researchers:

“Polyphenols, a crucial component in plant chemical defense, have largely
mediated the coevolution of plants and their symbionts.”

Review Findings

Major findings included the following:
● Over 8000 different polyphenols have been identified, and all are derived from

phenylalanine, an essential amino acid in humans.
● Oxidative stress interferes with optimal immune function and contributes to cancer,

diabetes, inflammation, and cardiovascular conditions. In the body, polyphenols interact
with other nutrients and phytonutrients to create a palette of antioxidants with broad
redox potential and tissue specificity. Polyphenols can act as antioxidants or
pro-oxidants depending on tissue health (e.g., dysfunctional or cancerous cells versus
healthy cells) and dietary intake levels.

● Polyphenols and phytoestrogens may be transformed by the gut microbiota into
metabolites that alter cell signaling and cell life-and-death cycles differentially in normal
and in cancer cells.

● In type 1 and type 2 diabetes, hyperglycemia and oxidative stress mediate sensory and
vital organ damage. Preclinical studies suggest that tannins help protect blood vessels
and moderate glucose and insulin metabolism. In addition, the polyphenol resveratrol
may support glucose homeostasis by improving mitochondrial function and gut
microbiome composition.

● Catechins, tannins, and theaflavins have shown the ability to inhibit some viruses’ ability
to replicate and attach to human tissues, in preclinical experiments. Other polyphenols
like resveratrol, ursolic acid, curcumin, and phenolic acid may aid the host immune
response to certain viruses.

● Preclinical evidence suggests that flavonoids may address oxidative stress and
excessive immune activation in neurons, and polyphenols like curcumin and fisetin have
shown the ability to inhibit proinflammatory signaling and to upregulate endogenous
antioxidant production by triggering the Nrf2 antioxidant response network.

● In response to drought, food plants produce anthocyanins, flavonoids, stilbenes, and
tannins, which protect them from reactive oxygen species and all them to devote more
resources to growth.

● Polyphenols created to address heat stress include anthocyanins, flavonols, ferulic acid,
caffeic acid, and tannins, while those that aid plants’ cold tolerance include flavonoids,
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phenolic acids, and tannins. These polyphenols reduce plant cell membrane
permeability and neutralize reactive species generated by temperature stress.

● Polyphenols and other phytonutrients elaborated in response to saline soil include
flavonoids, anthocyanins, tannins, carotenoids, and the amino acid proline. Soil salinity
is an urgent agricultural issue, and relates to overuse of synthetic fertilizers.

● To address ultraviolet (UV) radiation stress, plants synthesize anthocyanins, flavonoids,
ferulic acid, and caffeic acid. Created mainly in leaves, they block or reflect UV radiation
or scavenge reactive species produced by exposure to UV radiation.

● Polyphenols created in response to heavy metal toxicity in the soil include flavonoids,
phenolic acids, and ascorbic acid; these phytonutrients may act as antioxidants or help
chelate or detoxify heavy metals.

● Plants can also produce tannins, phenolic acids, lignin, methyl salicylate, quercetin,
chlorogenic acid, salicylic acid, cinnamic acid, anthocyanins, and other flavonoids to alter
their flavor and aroma to deter overconsumption by insects, underground nematodes,
and other predators. Plants may also elaborate flavonoids, phenols, and tannins to
suppress the growth of invasive plant species.

The authors note that while the apparent bioavailability of many polyphenols is low, their
bioactivities are often magnified by interactions with the gut microbiome. Polyphenols improve
gut microbiota diversity and gut microbiome resistance to pathogens, while intestinal microbes
transform polyphenols into a broad variety of derivatives that aid immune and metabolic
function.

CONCLUSION

Plants elaborate polyphenolic substances to guard themselves from damage
caused by adverse environmental conditions, and higher dietary intakes of
these phytonutrients are associated with significant immune and metabolic
health benefits. Polyphenols contribute to diversity in intestinal microbial
communities and digestive health, while gut microbes enhance their health
effects by transforming polyphenols into metabolites with greater bioactivity.

115 Hall Brothers Loop Ste.107, Bainbridge Island, WA 98110
©2020 Big Bold Health  | www.bigboldhealth.com

http://www.bigboldhealth.com

