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Polyphenols (>8000)

Phenolic acids >4000
Hydrobenzoic acids Hydroxycinnamic acids Flavonoids Stilbenes Lignans
e.g. protocatechuic acid e.g. ferulic acid I e.g. resveratrol
gallic acid curcumin
l >600
Anthocyanidins Flavonols Flavones Isoflavones Flavanones Flavanols
e.g. cyanidin €.g. quercetin e.g. EGCG

anthocyanins are glycosides of anthocyanidins
e.g. cyanidin-3-glucoside
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black black blackcurrant

elderberry chokeberry
7 s T g mg /100 g fresh weight
B A B anthocyanins
: ] strawberry sour cherry Bl flavanols
bilberry highbush B flavonols

blueberry

[~ phenolic acids
stilbenes

mg /100 g fresh weight

Il cyanidin

Il delphinidin
Bl pelargonidin
@ peonidin
Il petunidin
B malvidin

Berries differ in total anthocyanin
content and composition http://phenol-explorer.eu/, 13/06/2023
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« Why the interest in anthocyanin-rich supplementation?

 Exercise performance and metabolic effects by
anthocyanin intake

« Future directions: We are not there yet?

Anthocyanin-rich blackcurrant
Intake as the leading example
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 Why the interest in anthocyanin-rich supplementation?

Anthocyanin-rich blackcurrant
Intake as the leading example




Effects of blackcurrant anthocyanin intake on peripheral muscle

circulation during typing work in humans

blackcurrant anthocyanin concentrate 17 mg (kg BW)?* 10.83% anthocyanins

2005

P=().086

8 males
3 females

age: 3912 yr

(pre value= 1)

- [CA

1lacebo
b Forearm blood flow

(supine position)

o | .
Chanfhanges of forearm blood flow

7
=

Near infrared spectroscopy

Time after ingestion (hr)

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

Matsumoto et al., Eur J Appl Physiol 94(1-2):36-45, 2005



peer-reviewed < 2013: Only one paper!

blackcurrant AND exercise

Advanced Create alert Creats R55

Found 1 result for blackcurrant [ti] AND exercise

Filters applied: From 1300 tc

2009

Short-term blackcurrant extract consumption
modulates exercise-induced oxidative stress and
lipopolysaccharide-stimulated inflammatory

responses

K A Lyall .S M Hurst, ) Cooney, D Jensen, K Lo, R D Hurst, L M Stevenson

30-min indoor rowing
SAUEES
5 females

age: 48 £ 3 yr

AL AHLIRA

nmoles/mg protein

User Guide

Exercise

exercise-induced
oxidative stress

protein carbonyls

blackcurrant
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» Exercise performance and metabolic effects by

anthocyanin intake

exercise-induced
oxidative stress
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Intensity (% Pmax)

Willems et al. Int J Sport Nutr
Exerc Metab 25, 367-374, 2015
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BLACKCURRANT

PowoER . 6 gram powder (=110 mg
. anthocyanins) for 7 days

Intensity (% Pmax)

Willems et al. Int J Sport Nutr
Exerc Metab 25, 367-374, 2015

CurraNz 16.1 km time (s)

NEW ZEALAND
BLACKCURRANT P=0.03 ¥ 2.4%
EXTRACT CAPSULES
300mg *

Placebo

Cook et al. Eur J Appl Physiol
115, 2357-2365, 2015 Institute of Sport,

Nursing and Allied Health

1 per day for 7 days
(=105 mg anthocyanins/day)
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Exerc Metab 25, 367-374, 2015 Lansley et al., Med. Sci. Sports Exerc 43, 1125-1131, 2011
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cycling
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Cook et al. Eur J Appl Physiol
115, 2357-2365, 2015 Institute of Sport,

Nursing and Allied Health

1 per day for 7 days
(=105 mg anthocyanins/day)
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CurraNz
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EXTRACT CAPSULES
300mg

Lactate (mMol-L™%) "

3% 7, .
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6 gram powder (=110 mg
anthocyanins) for 7 days

Intensity (% Prya) Acute Dietary Nitrate Supplementation
s il el S Improves Cycling Time Trial Performance

Exerc Metab 25, 367-374, 2015 Lansley et al., Med. Sci. Sports Exerc 43, 1125-1131, 2011

16.1 km time (s)
P=0.03 ¥ 2.4%

M cycling

16.1 km l 2 7%

cycling

Placebo

Beetroot is a popular sports nutrition supplement
Cook et al. Eur J Appl Physiol

115, 2357-2365, 2015 Institute of Sport,

Nursing and Allied Health
1 per day for 7 days
E (=105 mg anthocyanins/day)
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POWDER. . 6 gram powder (=110 mg
; - anthocyanins) for 7 days . nutrients

Article

Improved Endurance Running Performance Following Haskap

Intensity (% Pmax) Berry (Lonicera caerulea L.) Ingestion

. Glyn Howatson 12*(0, Gemma C. Snaith !, Rachel Kimble 3, Gavin Cowper ! and Karen M. Keane 1+
Willems et al. Int J Sport Nutr : : "

Exerc Metab 25, 367-374, 2015 2022

16.1 km time (s)

NI LAND
BLACKCURRANT P=0.03 ¥ 2.4%

EXTRA%«:&GPSULES * C yC I I n g

7 days
(=150 mg anthocyanins/day)

5 km l 2%

o— o '\ running i

Placebo

Cook et al. Eur J Appl Physiol

115, 2357-2365, 2015 79% of anthocyanins is cyanidin-3-O-glucoside

(five main anthocyanins)

Institute of Sport,
Nursing and Allied Health

1 per day for 7 days
(=105 mg anthocyanins/day)

Journal of Food

Polyphenols composition and anti-diabetic
properties in vitro of haskap (Lonicera caerulea
L.) berries in relation to cultivar and harvesting
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Sprint distance (m)
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Perkins et al., Int J Sport Nutr
Exerc Metab 25(5), 487-493, 2015
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6 gram powder (=110 mg
anthocyanins) for 7 days
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300mg

Perkins et al., Int J Sport Nutr
Exerc Metab 25(5), 487-493, 2015

cycling

6 gram powder (=110 mg
anthocyanins) for 7 days

Institute of Sport,
Nursing and Allied Health

2 per day for 14 days
:] (=210 mg anthocyanins/day)
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control  eve her-day daily

Sahin et al. J Diet Suppl 19(1), 49-
61, 2022
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d nutrients

Article

Effects of Wild Blueberries on Fat Oxidation Rates in Aerobically
Trained Males

Kari D. Pilolla ', Jessie Armendariz 2, Boe M. Burrus 3, David S. Baston #, Karli A. McCarthy !
and Taylor K. Bloedon %*

375 mg of anthocyanins
for two weeks

>15 different
anthocyanins

2 per day for 14 days
:] (=210 mg anthocyanins/day)

€ YOUR PERSONAL
NEW ZEALAND
BLACKCURRANT

EXTRACT CAPSULES

300mg

on
=
El
=
-
(=]
P
«
=

control very-other-day daily

Sahin et al. J Diet Suppl 19(1), 49-
61, 2022
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BJP 2014
RESEARCH PAPER
The pharmacokinetics of

anthocyanins and their
metabolites in humans

R M de Ferrars'*, ank'', Q Zhang®, N P Botting™, I’ A Kroon®,

A Cassidy' and C

Parent anthocyanins

Cyanidin3-elocoside 16 metabolites

P in blood
Protocatechuic acid (PCA)
Phleroglucinaldehyde

Protocatechuic acid derived
Benzoic acid-4-glucuronide
Methyl-3.4-dihydroxybenzoate

tucuronide
PC slucuronide
PCA-sulfatest
Vanillic acid (VA)
IsoVA

VA-4-glucuronide

4-Hydroxybenzaldehyde

Ferulic acid

Hippuric acid
Phleroglucinaldelvde derived

Ferulic a-:idﬂ



Human metabolism and elimination of the anthocyanin,
cyanidin-3-glucoside: a '°C-tracer study'™

—=— Phase Il conjugates

—i&— Degradants

—®— Hippuric acid

-8 C3G

=< - Phenylacetic/
Phenylpropenoic

Glucose

500 mg labelled cyanidin-3-
glucoside

recovery
43.9 = 25.9%

(range: 15.1%-99.3%)

/Responders / Non-responders?

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

Mean concentration of
recoveraed metabolites (pmol/L)

Concentration of identified metabolites in whole serum



Delphinidin-3-glucoside
Delphinidin-3-rutinoside
Cyanidin-3-rutinoside
Cyanidin-3-glucoside

gut microbiota?

New Zealand
blackcurrant
extract

Parent anthocyanins
Cyanidin-3-glucoside

Degradants

IsoVA
VA-4-ghy
IsoVA-3-8

VA-sulfates®

4-Hydros hyde
Ferulic af
Hippuric

Phleroglucinaldelvde derived

responders / non-responders? Ferulic acid

» cell/tissue function?
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MOVING = RIGHT DIRECTION

« Future directions: We are not there yet?




Australian Institute of Sport

caffeine

sodium bicarbonate
creatine
beta-alanine
nitrate/beetroot juice

EE==
Supplements

Benefits and risks of using supplements and
sports foods

Guiding principles for AlS
Sports Supplements
Framework

(7) 'stsare?
(3 Is't permittea in sport?

(%)) Isthere evidence that it “works™

AIS Position Statement: Supplements and Sports Foods In High Performance Sport [’;

*



Australian Institute of Sport G

Group B

Evidence level:
Emerging scientific support, deserving of further research.

Considered for use by athletes under a research protocol or case-managed monitoring situation

e Use within Supplement Programs:

Considered for use by identified individual athletes within research or clinical monitoring situations.
Note: some of the products currently listed in Group B have been included due to their historic interest by Key Stakeholders

The list in this group is identified as "examples” to note and may not be complete.

?0 Food Polyphenols

Food compounds which may have bioactivity including antioxidant and anti-inflartnmataory

properties. May be consumed in food forms [whole or concentrate] ar as isolated extracts.

Fruit Derived Polyphenols




Australian Institute of Sport -,
2021 * -

Group B

Evidence |
Emerging ¢

Considerec

Use within Polyphenols are a class of arganic compounds primarily found in plants that can be classified into
0 four main families: lignans, pheno g, stilbenes and flavonoids.

Considerac
Note: som

The list in this group is ide

?0 Food Polyphe

Practitioner Fact Sheet [2.

Food compo
properties. ¥ ’l inan

rformance nutritiol

Fruit Derived Pt




Future directions

still quite a journey! ] [
exercise

[mbPy)

The anthocyanin composition:

Article
Metabolic Effects of Berries with Structurally

DOES |t matter |n humanS7 Diverse Anthocyanins

John Overall 1'1, Sierra A. Bonney ":‘, Mickey Wilson 1'2, Amold Beermann IIT 1"',
Mary H. Grace 2, Debora Esposito 3, Mary Ann Lila '? and Slavko Komarnytsky 2%

C57BL/6 mouse model of polygenic obesity

« Optimal anthocyanin dosing strategies: Dose and intake
duration

« Synergistic effects of anthocyanin and other supplements




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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