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Description
Quercetin, a flavonoid compound found abundantly in 
fruits, vegetables, and grains, is known for its potent 
antioxidant properties. This naturally occurring 
polyphenol has been studied extensively for its potential 
health benefits, including its ability to prevent and 
manage chronic diseases such as cancer. Quercetin 
promotes apoptosis in cancer cells and inhibits tumor 
growth by reducing angiogenesis. 
The biochemical pathways of quercetin action
Quercetin’s anticancer properties stem from its ability 
to modulate various cellular mechanisms involved 
in the development and progression of cancer. As an 
antioxidant, quercetin scavenges free radicals, reducing 
oxidative stress, which plays a significant role in 
carcinogenesis. By neutralizing Reactive Oxygen Species 
(ROS), quercetin can reduce cellular damage that may 
otherwise lead to mutations in DNA, thus decreasing the 
risk of cancer initiation.
In addition to its antioxidant activity, quercetin has anti-
inflammatory effects that can inhibit the proliferation 
of cancer cells. It regulates several signaling pathways, 
including the NF-κB (Nuclear Factor Kappa-Light-
Chain-Enhancer of Activated B Cells) pathway, which is 
responsible for inflammation and immune responses. 
By inhibiting this pathway, quercetin can reduce 
inflammation in the tumor microenvironment, which is 
known to support cancer cell survival and metastasis. 
Quercetin also influences apoptosis, or programmed cell 
death, in cancer cells. It can activate pro-apoptotic signals 
while suppressing anti-apoptotic factors, making cancer 
cells more susceptible to death. This process helps to 
eliminate abnormal cells and prevent their unchecked 
growth, a defining characteristic of cancer. Moreover, 
quercetin has been shown to inhibit angiogenesis, the 
formation of new blood vessels that tumors need to 

grow and spread. By limiting angiogenesis, quercetin can 
effectively “starve” tumors and prevent their expansion.
Food sources of quercetin
Quercetin is found in a variety of plant-based foods, 
with the highest concentrations found in apples, onions, 
berries, grapes, and citrus fruits. Other significant 
sources include:
Onions: Red onions, in particular, are one of the richest 
sources of quercetin. The outer layers of onions contain 
the highest concentrations, so consuming them raw or 
lightly cooked may provide the most benefit.
Apples: Apples, especially their skins, contain 
substantial amounts of quercetin. Consuming apples 
with their skins intact ensures maximum intake of this 
beneficial flavonoid.
Berries: Blueberries, blackberries, and raspberries are 
all excellent sources of quercetin, offering a range of 
other antioxidants and vitamins that support overall 
health.
Grapes: Both red and purple grapes contain quercetin, 
particularly in the skins. These fruits can be consumed 
fresh or as part of grape juice or wine, although the 
alcohol content may limit its therapeutic benefits.
Citrus fruits: Oranges, lemons, and grapefruits contain 
quercetin, alongside other flavonoids like catechins, 
which help improve its bioavailability and effectiveness.
Leafy greens: Vegetables like spinach and kale also 
contribute to quercetin intake, along with essential 
nutrients like vitamins A, C, and K.
Herbs: Parsley, dill, and cilantro are examples of 
herbs that provide quercetin, and they can be easily 
incorporated into meals for added flavor and nutrition.
In addition to these foods, quercetin is available as a 
dietary supplement, which may be useful for individuals 
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who have difficulty obtaining sufficient amounts through 
food alone.
Quercetin and cancer prevention
The role of quercetin in cancer prevention has been the 
subject of numerous studies, particularly in relation 
to cancers of the breast, colon, prostate, and lung. As 
a powerful antioxidant and anti-inflammatory agent, 
quercetin offers a multi-faceted approach to cancer 
prevention.
Breast cancer: Studies have shown that quercetin can 
inhibit the growth of breast cancer cells by inducing 
apoptosis and inhibiting cell proliferation. It also helps 
reduce the expression of estrogen receptors, which are 
involved in the development of hormone-driven breast 
cancers.
Colon cancer: Quercetin has been found to protect 
against colon cancer by enhancing the activity of 
phase II detoxification enzymes, which help neutralize 
carcinogenic compounds. It also inhibits inflammation 
in the gut, which is a risk factor for colorectal cancer.

Prostate cancer: In prostate cancer, quercetin has 
demonstrated the ability to block the signaling pathways 
that promote cancer cell growth. Its antioxidant 
properties also help reduce the oxidative stress that 
contributes to prostate carcinogenesis.
Lung cancer: Quercetin’s anti-inflammatory and anti-
angiogenic effects make it a promising compound for 
preventing the growth and spread of lung cancer. It 
can also enhance the activity of chemotherapy drugs, 
improving their efficacy in treating lung cancer.
Quercetin is a powerful antioxidant and anti-
inflammatory flavonoid with significant potential 
in cancer prevention. Its ability to reduce oxidative 
stress, suppress tumor growth, and promote apoptosis 
makes it a valuable component of a cancer-prevention 
strategy. By incorporating quercetin-rich foods such as 
onions, apples, berries, and leafy greens into the diet, 
individuals can enhance their health and reduce their 
risk of developing cancer.


