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What Are Flavonoids? 
Flavonoids are organic compounds that occur naturally in 
plants. More than five thousand flavonoid compounds exist 
in nature, but those found in foods fall into six major 
categories: flavonols, anthocyanidins, isoflavones, flavan-3-
ols, flavones, and flavonones (Erdman et al. 2007). 
Flavonoids are of interest because of their potential health 
benefits. Higher intakes of flavonoids are associated with a 
decreased risk of all-cause and cardiovascular mortality 
(Grosso et al. 2017). 

Flavonols (FLAY-vo-nols) 
Flavonols are the most commonly known and widespread 
flavonoids found in food (Erdman et al. 2007). Studies have 
shown that consuming foods rich in flavonols may lower 
the risk of cardiovascular disease (Peterson et al., 2012; 
Grosso et al., 2017). Flavonols can be found in small 
amounts in various fruits and vegetables, although some 
foods are better sources than others. Some of the best-
known sources of flavonols are listed in Table 1 (Bhagwat, 
Haytowitz, and Holden 2013). 

 
Figure 1. 
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Anthocyanidins (AN-tho-sigh-an-ah-dins) 
Anthocyanidins are the compounds that give many fruits 
and vegetables their red, blue, or purple color. These are 
antioxidants thought to protect the body from free 
radicals. Free radicals are unstable molecules that damage 
healthy cells. An imbalance between free radicals and the 
body's ability to protect itself against these damaging 

particles results in oxidative stress. Anthocyanidins 
function as potent antioxidants by neutralizing free 
radicals (Erdman et al. 2007). This reduces the oxidative 
stress on the body and cellular damage. For more 
information on antioxidants, see the Ask IFAS publication 
Facts about Antioxidants 
(https://ask.ifas.ufl.edu/publication/FS242). 

The anthocyanidin content of fruits and vegetables is 
highest in the fresh/raw form of these foods. For example, 
cranberries have a very high anthocyanidin content, but 
cranberry sauce and cranberry juice or cocktail contain 
very low amounts. This is mainly because the heat used in 
cooking and processing greatly reduces the flavonoid 
content of foods. Additionally, the production of fruit juice 
typically involves steps designed to remove flavonoids in 
order to prevent discoloration (Manach et al. 2004). The 
best-known sources of anthocyanidins are listed in Table 2 
(Bhagwat et al. 2013). 

 
Figure 2. 
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Isoflavones (I-so-FLAY-vones) 
Isoflavones are found mostly in soybeans and soy 
products, such as soy milk and tofu (Bhagwat, Haytowitz, 
and Holden 2008). Isoflavones exhibit anti-inflammatory, 
antioxidant, anticancer, and antimicrobial effects. As 
inflammation is involved in many chronic diseases, such as 
heart disease, isoflavones may have a role in the 
prevention of some chronic diseases (Yu et al. 2016). 
However, potential negative effects of high intake are also 
being studied (Yu et al. 2016); isoflavones are not 
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associated with increased risk of breast cancer and instead, 
may decrease risk (Zhao et al. 2019). The isoflavone 
contents of some popular foods are listed in Table 3 
(Bhagwat et al. 2008). 

Flavan-3-ols (FLAY-vahn-three-ols) 
Similar to other flavonoids, flavan-3-ols, from green tea 
and cocoa products, are known for their anti-inflammatory 
effects (Mena et al. 2014). The common sources for flavan-
3-ols are listed in Table 4 (Bhagwat et al. 2013).  

 
Figure 3. 
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While black tea, red wine, and dark chocolate contain 
flavan-3-ols, they should be consumed in moderation. For 
example, due to the caffeine content of tea, drinking more 
than five cups of black tea per day may cause unwanted 
side effects. These effects may include headaches, 
vomiting, and diarrhea (MedlinePlus 2012).  

Consuming too much wine can also have negative effects 
due to the alcohol content. The Dietary Guidelines for 
Americans 2020-2025 recommend that if alcohol is 
consumed, it should be in moderation, which is defined as 
one glass per day for women and two glasses per day for 
men (USDHHS and USDA 2020). Women who are pregnant 
and people with certain chronic diseases, such as liver 
disease or pancreatitis, are advised to avoid alcohol.  

Dark chocolate, while rich in flavan-3-ols such as catechins 
(Kerimi and Williamson 2015), is high in fat and calories. 
To get the most from chocolate while avoiding excess 
energy intake, limit yourself to small, bite-sized pieces of 
chocolate and opt for dark chocolate over milk chocolate. 

Flavones and Flavanones 
Parsley contains high levels of flavones whereas 
flavanones, are found primarily in citrus fruits (Bhagwat, 
Haytowitz, and Holden 2013). As with other flavonoids, 
flavones and flavanones are associated with protection 
against heart disease (Grosso et al. 2017) 

Take-Home Message 
A diet containing foods high in flavonoids may reduce the 
risk of cardiovascular disease. However, further research is 
needed before specific intake recommendations can be 
made. To reap the potential benefits of flavonoids, choose 
fruits and vegetables known to be good sources of 
flavonoids and follow the US Dietary Guidelines for 
Americans, which recommend eating fruits and vegetables 
every day (USDHHS and USDA 2020). An easy way to 
accomplish this is by aiming to make half of your plate 
fruits and vegetables (USDA and CNPP 2011). 
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Table 1. Flavonol content* 
Food Source Flavonols 

(mg/serving) 

Kale, 1 cup 62 

Onions, raw, 1 cup 42 

Broccoli, raw, 1 cup 10 

Apple, with skin, 1 small (4 oz.) 6 

mg = milligrams; oz = ounces 

*Source: USDA Database for the Flavonoid Content of Selected Foods Release 3.1 

Table 2. Anthocyanidin content* 
Food Source Anthocyanidins 

(mg/serving) 

Blueberries, fresh, 1 cup 242 

Sweet cherries, fresh, 1 cup 110 

Cranberries, fresh, 1 cup 101 

Red cabbage, raw, 1 cup 65 

mg = milligrams 

*Source: USDA Database for the Flavonoid Content of Selected Foods Release 3.1 

Table 3. Isoflavone content* 
Food Source Isoflavones 

(mg/serving) 

Soynuts (dry roasted, mature soybeans), 1/2 cup 69 

Tofu, fried, 4 oz. 39 

Edamame (cooked green soybeans), 1 cup 28 

Soymilk, original or vanilla flavor, 1 cup 26 

mg = milligrams; oz = ounces 

*Source: USDA Database for the Isoflavone Content of Selected Foods Release 2.0 

Table 4. Flavan-3-ols content* 
Food Source Flavan-3-ols 

(mg/serving) 

Black tea, brewed, 1 cup 273 

Blueberries, fresh, 1 cup 38 

Dark chocolate, 1 oz. 30 

Red wine (Cabernet Sauvignon), 5 oz. glass 27 

mg = milligrams; oz = ounces 

*Source: USDA Database for the Flavonoid Content of Selected Foods Release 3.1 
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