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Cranberries are 
chock-full of 
flavonoids



Phenolics



Cranberry Phytochemicals = Phytonutrients

• Phenolics
Proanthocyanidins
Anthocyanin
Flavonol-glycosides
Phenolic acids

• Carbohydrates
Dietary fibers

• Organic acids

• Triterpenoids

• Vitamins

• Minerals



Phenolics = Polyphenolics
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Why do plants produce phenolics?

• Protection against UV

• Signaling

• Antifungal properties - phytoalexin

•Attraction / repulsion for pollinators
and seed dispersers

• Possible role in plant growth and
fruit ripening

• Wound healing

Petunia integerifolia

Petunia axillaris



Importance of phenolics
• Taste and mouthfeel 
(bitterness and 
astringency)

• Color (appearance)

• Preservative

• Health benefits (Gawel, Oberholster, & Francis, 2000)

Cranberry juice composition

• Water ~87%

• Other compounds ~12%

• Phenolics ~1%



Phenolics = polyphenolics
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Cranberries are 
chock-full of 
flavonoids
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Non-flavonoids (mostly phenolic acids)

Cinnamic acids

Stilbenes
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Non-flavonoids (mostly phenolic acids)
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Flavanol = Flavan-3-ol
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Anthocyanin
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Anthocyanin
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American cranberry product authenticity
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American cranberry product authenticity

Sample “Z3” typical cranberry fruit / juice 
anthocyanin profile

Peak 7 = peak not found in American cranberry 
fruit

A
bs

or
ba

nc
e 

at
 5

20
 n

m
 (m

A
U

)

1

2

3

4

5

6

1

2

3 4

5

67

Z3

Z2

1= cyd-gal

2= cyd-glu

3= cyd-arab

4= ped-gal

5= ped-glu

6= ped-arab

7= ??

Lee (2013)



Cranberry dietary 
supplements
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Anthocyanins in cranberry
V. macrocarpon V. oxycoccus
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Anthocyanins in cranberry
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American cranberry

(Obon et al., 2011)
1= dpd-gal, 2= dpd-glu, 3= cyd-gal, 4= cyd-glu, and 5= cyd-arab
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Anthocyanin ranges

(Lee, 2013, 2016, 2017; Lee & Finn, 2007; Lee et al., 2004, 2012, 2013)



Anthocyanin ranges



Anthocyanin ranges

Cranberry juice cocktail 
anthocyanins =
~ 1 mg / 100 mL 



Flavonol-glycosides
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Flavonoids

Flavanols
= Flavan-3-ols

Monomers
=Catechins

Polymers
= Condensation of flavanols

= Proanthocyanidins
= Condensed tannins

= Tannins

Flavonol-
glycosidesAnthocyanins

Catechin
Epicatechin Combination of

the monomers

Kaempferol
Quercetin
Myricetin

(present as glycosides)

Cyanidin
Peonidin

(present as glycosides)
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Cranberry supplement





Proanthocyanidin = Procyanidin = PAC = PAs



Tannins

Condensed tannins

= Proanthocyanidins

= Flavonoid polymers

= Flavanols

Hydrolyzable tannins

Ellagitannins

Gallotannins

Proanthocyanidin A

Proanthocyanidin B
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Proanthocyanidin A2 vs B
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Cranberry proanthocyanidin A2 content

(Lee, 2013; Koerner, Hsu, Lee, & Kennedy, 2009)

Concentrated cranberry juice

Grape seed and skin



Proanthocyanidin levels

(Vorsa and Johnson-Cicalese, 2007)
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Proanthocyanidin levels among American cranberry, European 
cranberry, and lingonberry

(Jungfer et al., 2012)



Compared to others. . .

(Ovaskainen et al., 2007)



Skin:
• Flavanols and their polymers
• Anthocyanins
• Cinnamic acids
• Flavonols
• Stilbenes

Pulp:
• Cinnamic acids
• Benzoic acids

Seed:
• Flavanols and their polymers

Phenolic Distribution in Cranberry



Thank you!

USDA - ARS

OR cranberry growers’ association

WA cranberry growers’ association

British Columbia cranberry growers’ association

Pacific Northwest Cranberry Congress 

Cassie Bouska - OSU


