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What are phytochemicals?
Phytochemicals are a large group of plant-derived compounds hypothesized to be 
responsible for much of the disease protection provided by diets high in fruits, veg-
etables, beans, cereals, and plant-based beverages such as tea and wine (1).

What are the various types of phytochemicals?
Based on their chemical structure, phytochemicals are classified into the following 
ten categories (1).

What are flavonoids?
Flavonoids are the most diverse group of phytochemicals. Research suggests that fla-
vonoids, in particular, may be an important phytochemical group that contributes to 
the reduced mortality rates observed in people consuming high levels of plant-based 
foods. In the Zutphen Elderly Study, findings revealed a significant inverse associa-
tion between flavonoid intake and myocardial infarction (2). Similarly, findings 
from the Seven Countries Study (comparing the diets of men living in Finland, Italy, 
Greece, the former Yugoslavia, Japan, Serbia, the Netherlands, and the United States) 
suggested that consumption of flavonoids was responsible for 25 percent of the 
observed difference in mortality rates in the various countries studied (3). Indeed, 
once consumed and absorbed, flavonoids act favorably in the body through actions 
such as inhibiting xanthine oxidase and arachidonic acid metabolism (4). 
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Types of phytochemicals.

phytochemicals

phenolic acids flavonoids stilbenes/lignans

flavonols flavanols

catechins and 
epicatechins

anthocyanins, flavones, 
flavanones, isoflavones

procyanidins

proanthocyanidins

prodelphinidins
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What are some examples of flavonoids and their food sources?

Class Example Common food source

anthocyanidin cyanidin berries

flavonol quercetin apples, onions

flavanol catechin tea, coffee, chocolate

flavonone hesperitin grapefruit

isoflavone genistein soy

What is the evidence that phytochemicals protect against disease?
Epidemiological studies suggest that consumption of a diet high in fruits and vegetables 
is associated with a reduced risk of chronic disease (5). Unfortunately, there is not yet 
enough evidence to support the concept that phytochemicals are responsible for these 
effects. Fruits and vegetables are important sources of a variety of beneficial agents 
including vitamins, minerals, fiber, and phytochemicals. More research is needed to 
fully explain the actions of phytochemical compounds in the human body (6).

Why is it important to eat a variety of plant-based foods?
Hundreds of phytochemical compounds, with several different biological functions, 
have been identified in plant-based foods. Therefore, consuming a variety of plant-
based foods helps ensure that individuals receive the optimum benefits from the fruits 
and vegetables they eat (7).

What are the potential health benefits from some phytochemical compounds?
Food Phytochemical Potential benefit
soy beans, soy milk, and tofu isoflavones (genistein and 

daidzein)
reduction in blood pressure and increased vessel 
dilation (8)

strawberries, red wine, blueberries anthocyanins improvement of vision, inhibition of nitric oxide 
production, induction of apoptosis, decreased 
platelet aggregation, and neuroprotective effects 
(8)

red wine, grape juice, grape extracts, 
cocoa

proanthocyanidins and
 flavan-3-ols

inhibition of LDL oxidation, inhibition of cellular 
oxygenases, and inhibition of proinflammatory 
responses in the arterial wall (8)

garlic, onions, leeks, olives, scallions sulfides, thiols decrease in LDL cholesterol (9)

carrots, tomatoes, and tomato prod-
ucts, and various types of fruits and 
vegetables

carotenoids such as lycopene, 
beta-carotenes

neutralization of free radicals that cause cell 
damage (9)

broccoli and other cruciferous veg-
etables such as kale, horseradish

isothiocyanates (sul-
foraphane)

neutralization of free radicals that cause cell 
damage (9) and protection against some cancers 
(10)

What is the recommended intake of phytochemicals?
Due to the lack of food composition data and a true understanding of the absorp-
tion and metabolism of phytochemical compounds, the Standing Committee on the 
Scientific Evaluation of Dietary Reference Intakes and Its Panel on Dietary Antioxidants 
and Related Compounds of the Food and Nutrition Board at the Institute of Medicine 
chose not to create a Dietary Reference Intake (DRI) for these compounds (11). 
Therefore, a recommended intake for phytochemicals does not currently exist. Today 
many health authorities such as the American Cancer Society and the American Heart 
Association recommend consuming a diet high in fruits and vegetables to ensure that 
an individual ingests an adequate amount of phytochemical compounds (12, 13).

Should people take phytochemical supplements?
The long-term effects of pharmacological doses of phytochemicals on human health are 
not well understood and therefore supplementation is not recommended. Furthermore, 
the relationship between food and health is complex. By replacing foods with supple-
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ments, beneficial food components or important interactions between food components 
may be lost. Current evidence still supports the view that consumption of a balanced 
diet, high in a variety of fruits, vegetables, and whole grain foods, is associated with 
optimal health (6).
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For further information
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Agriculture and Natural Resources 
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6701 San Pablo Avenue, 2nd Floor 
Oakland, California 94608-1239
Telephone: (800) 994-8849 or (510) 642-2431
FAX: (510) 643-5470

E-mail inquiries: danrcs@ucdavis.edu
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