Phytochemicals = non-nutritional chemicals in foods. Maturitas 94 (2016) 13-19; Adv. Nutr. 4: 3845-392S, 2013

Punicalagin
(ellagitannin,
hydrolyzable

tannin)

o

[l

=
= _._.-r'
-5

a

O

Flavonoids

Flavan-3-ols Em Flavonols

s
(=]

| | | |
. Nitrogen-
Phenolics Alkaloids Containing (grganosuh;ur Phytosterols
. (>8,000) Compounds ompounds
5 < &
Phenoli - S

c Acids

H OH A0

|
OH

OH O
= Recommendations for dietary polyphenol and flavonoid intake have not yet been
Flavones ga Anthocyanins established.

" |n Europe, the average dietary polyphenol intake has been estimated at 1,187
mg/day, with coffee, tea, fruits, and wine as the principal sources.

» Close to 100 different polyphenols are consumed at levels exceeding 1 mg/day, and
flavonoids represent 40% of polyphenols ingested.

= >400 mg/d flavonoids for health? >600 mg/d for athletic endeavor?
Eur. J. Nutr. 2016, 55, 1359-1375; Annu Rev Food Sci Technol. 2019 Mar 25;10:341-363
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Beer

Yellow onion

Broccoli

Extra virgin olive oil
Potato

Roasted soybean
Green olive

Soy tofu

Peach

Prune

Pecan nut

Spinach

Pure blood orange juice
Pure grapefruit juice
Black olives

Black tea

Black grape

Red onion

Red wine

Red chicory

Hazelnut

Whole grain rye bread
Apple

Pure apple juice
Green tea

Chestnut

Dark chocolate

Red raspberry

Plum

Blackberry
Strawberry

Sweet cherry
Lowbush blueberry
Coffee

Globe artichoke heads
Pure pomegranate juice
Highbush blueberry
Blackcurrant

Black Chokeberry
Black elderberry
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Top 40 Foods for Polyphenols

(mg in a typical serving)

European Journal of Clinical Nutrition (2010) 64, $112-5120

600

800

1000

1200

1400

1600

1800

2000



Nat Commun. 2019;13;10:3651 Am J Clin Nutr. 2015, 101, 1012-1020.
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BMJ 2016, 352, 117-124.
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J Nutr. 2016, 146, 767-777 J diabetes
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Am J Clin Nutr. 2014, 99, 463-471

.

Adv Nutr. 2016, 7, 488-497 Am J Clin Nutr. 2015, 102, 172-181

Sources: Nieman DC. Nutrients. 2017 May 18;9(5); Nutrients 2016, 8, 636.



Hazard Ratio
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Flavonoid Intake Linked to a Decrease in All-Cause Mortality

56,048 participants of the Danish Diet, Cancer, and
Health cohort followed for 23 years with 14,083 deaths.

Bondonno et al. Nat Commun. 2019 Aug 13;10(1):3651.

Average US intake = 250
mg/d (50 without tea)
(2 fruits/vegetables/d)

500 mg flavonoids found in one cup of tea, one apple, one
orange, 0.5 c blueberries, 1.5 ¢ broccoli

1000 1500
Total Flavonoid Intake (mg/d)



1. Dietary p.olyphenol intake P0|yphen0|

(majority to colon)
Metabolism

e
R (complex!!)
h y 5. Released into

circulation, exerts
bioactive effects
(anti-inflammatory,
antioxidant, anti-
pathogenic, immune
regulatory), and
then ultimately
eliminated in the
urine.

4. Phase-2
conjugation

Hydroxybenzoic Acid

3. Absorbed and
translocated via
portal vein to liver

Hydroxybenzoic Acid " ~.| Superior |
g Y ~ oA Mesenterlc/ \\

2. Converted by
COOH colon bacteria to
simple phenolics

Polyphenol
(cyanidin)

OH

Nutrients 2017, 9, 513, doi:10.3390/nu9050513
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