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anthocyanins antioxidant



Polyphenols (>8000)

Hydrobenzoic acids
e.g. protocatechuic acid

       gallic acid

Hydroxycinnamic acids
e.g. ferulic acid

       curcumin

Flavonoids Stilbenes
e.g. resveratrol

Lignans

Flavonols
e.g. quercetin

Flavones Isoflavones FlavanonesAnthocyanidins
e.g. cyanidin

Flavanols
e.g. EGCG

>4000Phenolic acids

>600

anthocyanins are glycosides of anthocyanidins

e.g. cyanidin-3-glucoside



Polyphenol composition
black 

chokeberry

blackcurrant

highbush 

blueberry

strawberry

black 

elderberry

bilberry
sour cherry

http://phenol-explorer.eu/, 13/06/2023
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Berries differ in total anthocyanin 

content and composition

bla
ck

 c
hoke

ber
ry

hiig
hbush

 b
lu

eb
er

ry

bla
ck

cu
rr
an

t

so
ur c

her
ry

0

200

400

600

800

1000

cyanidin

delphinidin

pelargonidin

mg / 100 g fresh weight

peonidin

petunidin

malvidin



• Why the interest in anthocyanin-rich supplementation?

Outline

• Exercise performance and metabolic effects by 

anthocyanin intake

• Future directions: We are not there yet?
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Matsumoto et al., Eur J Appl Physiol 94(1-2):36-45, 2005

blackcurrant-induced increase in blood flow by 22% (2 hr) 

2005

blackcurrant anthocyanin concentrate 17 mg (kg BW)-1 10.83% anthocyanins

8 males

3 females

age: 39 ± 12 yr

Forearm blood flow
(supine position)

Near infrared spectroscopy



peer-reviewed < 2013

exercise-induced 

oxidative stress

protein carbonyls

blackcurrant

: Only one paper! 

30-min indoor rowing

5 males

5 females

age: 48 ± 3 yr

2009

120 mg anthocyanins before exercise
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oxidative stress
blood flow

Anthocyanin-Rich Blackcurrant
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• Exercise performance and metabolic effects by 

anthocyanin intake
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oxidative stress
blood flow



> 35 studies
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>15 different 
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2014

Cyanidin-3-glucoside

16 metabolites

in blood



Czank et al., Am J Clin Nutr 97: 995-1003, 2013

Concentration of identified metabolites in whole serum

500 mg labelled cyanidin-3-

glucoside

recovery

43.9 ± 25.9%

(range: 15.1%-99.3%)

Responders / Non-responders?



Cyanidin-3-rutinoside

Delphinidin-3-glucoside

Delphinidin-3-rutinoside

New Zealand 

blackcurrant 

extract

Cyanidin-3-glucoside

gut microbiota?

cell/tissue function?

responders / non-responders?
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Australian Institute of Sport

• caffeine

• nitrate/beetroot juice

• creatine

• sodium bicarbonate

• beta-alanine



Australian Institute of Sport



Australian Institute of Sport

2021



• The anthocyanin composition: 

Does it matter in humans?

Future directions

• Synergistic effects of anthocyanin and other supplements

C57BL/6 mouse model of polygenic obesity

exercise recovery

• Optimal anthocyanin dosing strategies: Dose and intake 

duration

still quite a journey!



Take home message

Intake of anthocyanin-rich New Zealand 

blackcurrant has enriched the world of sport and 

exercise nutrition and shown the potential for 

anthocyanin supplementation
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BLACKCURRANT

Professor of Exercise Physiology

Mark Willems

Thank you

Collaborations are welcomed 
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