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Fruit juice that can |==
help put off old age | 1"

Wonder berries?
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Berry Research at the Hutton

We breed market-leading varieties

" Blackcurrants — the “Ben” series

" Raspberries — the “Glen” series

" Blackberries — the “Loch” series

= Strawberries — “Symphony, Rhapsody”

= New blueberry varieties for UK conditions
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JHigher levels of bioactive components for health

(

JGood flavour, high quality, high performance ]




What’s healthy about Berries? —
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Oxygen, antioxidants & free radicals g&=
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B We “burn” our food with Oxygen to _ Institute

release energy

B By-products include free radicals
which are VERY reactive. They can
damage the body and cause
disease.

B Our bodies work hard to remove
these radicals and prevent damage

HDietary antioxidants are

proposed to “top-up” protection

Intestinal Cell




Berries contain very high levels of antioxidants - the two main
types are Polyphenols and

o - flavanols/PACs

OH
HO ') HO O
H
mR§1

HO OH

Vitamin C HO ‘ OH

Antioxidant theory has lost favour

Polyphenols are good antioxidants in the test-tube and can have simple
antioxidant properties in food and drinks

They achieve their benefits through many potential mechanisms

 Promoting cellular antioxidant responses
« Mimicking the action of drugs




Free radicals are implicated in cardiovascular

Oxidative stress "“F

disease

Atherosclerosis

smaooth muscle

£ 2007 Encyclopadia Britannica, Ine.

* Free radicals can cause protein damage
and lipid peroxidation - leads to loss of
membrane integrity, cell damage and
cell death
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Stroke, Atherosclerosis,

High Blood Pressure, Heart
attack
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, Cardiovascular function and intake of .o

o) - soft fruit: Effects of qualitative and

" quantitative variation in berry PUNDEE
antioxidant status

Human Intervention trial — effect of six week intake of g
blackcurrant berries with low vitamin C content / | &
blackcurrant berries with high vitamin C content -

blueberries (No vitamin C)
coloured flavoured water (control)
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Effects on cardiovascular function

Positive effects on blood vessel flexibility and markers for endothelial cell function
and oxidative stress

OUTCOMES: Better vessel flexibility and reduced oxidative stress
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Free radicals and Alzheimer’s? i
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M EU project
Oxidative stress, Alzheimer’s
and the Brain

Brain = 2 % adult body mass but uses 20 %

BrainHealthFood
M Bioactive compounds

oxygen inhaled from blackcurrant
Poor antioxidant mechanisms processing waste for
brain health

Brain cells don’t renew by cell division -
accumulate FR-induced damage with age
& free radical damage implicated in
Alzheimer’s

Involving Pan -
European Universities
and small businesses




Intake of blackcurrants improves outcomes ==

|
in mouse models of Alzheimer’s disease T
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Berries improve cognitive function
through improving inherent
neuroprotective systems
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Work to examine neuroprotective effects of raspberries
has recently been funded with University of Ulster

Vepsalainen et al (2012). J. Nutr. Biochem. 24, 360-70




Polyphenol metabolites cross blood-brain ==

(i

barrier and influence neuro-inflammation e

Hutjun

Polyphenol metabolites dete n=s=n
in blood after juice intake (Pir i
et al, MNFR 2014) Hn\©

Found to be able to pass actuss
blood-brain-barrier models

Cause neuroprotective effects in
brain cells via reduction of
inflammatory agents

IBET

Instituto de Biologia
Experimental e Tecnolégica
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Studies suggest low bioavailability!

N Majority of polyphenols remain in gut

Are these components inactive?

Possible roles

Influence gut cells
Colon cancer

Modulate digestive processes




Berry polyphenols reduce DNA damage

in colon cells
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Berry extracts protect against DNA damage in colon cancer cells

Strawberry = Black currant > Raspberry

via induction of cellular antioxidant responses


http://www.google.co.uk/imgres?imgurl=http://static.freepik.com/free-photo/berry-eating-juicy-strawberries_393537.jpg&imgrefurl=http://www.freepik.com/free-photo/berry-eating-juicy-strawberries_315661.htm&usg=__pUMDNPtmVxOjH1G_ptbrELAc_LM=&h=417&w=626&sz=63&hl=en&start=8&zoom=1&tbnid=r0Goe6O3rX4I8M:&tbnh=91&tbnw=136&ei=p76fT-TAKYWQ8gOYl6yjAQ&prev=/search?q=berry+eating&um=1&hl=en&rlz=1T4DMUK_en-GBGB364&tbm=isch&um=1&itbs=1

Control of food digestion?

e Polyphenols can inhibit digestive
processes and slow or modulate
nutrient release from food

e Inhibition of fat digestion — influence
blood lipid levels, CVD, diabetes and
obesity

e Inhibition of starch digestion —
influence blood glucose control and
type 2 diabetes
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Fat digestion depends on lipase:
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Berries inhibit lipase activity T
Hutton
e
120
100 -
> 80
2 Inhibit at 50 ug/ml
< 60 -
(]
% r - ~
2 40
—
2
20
M EEEEENN
)
:
3

Auaquobuln




'-'""—-

Reduced Lipid Digestion = W obesity? [l
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Inhibition of starch digestion

Amylase chops into fragments



a-glucosidase in gut converts sucrose to
glucose - inhibited by berry polyphenols —
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an we Influence type Il diabetes using Derry components?



Human trial — blunted glycaemic response “?"'
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People drank sucrose-sweetened black currant (BC) juices Hutton
with low and high polyphenol content. The high PP juice "

7.0+(*) reduced peak plasma glucose and extended the area
g under the curve
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Torronen et al. (2012) Journal of Functional Foods. 4, 746-756.
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Hand over to Andreas!
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