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Fruit juice, brain health
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and cognltlve function SCIENCE CENTRE

Key points

e Brain health - the wellness of our brain structure — and cognitive function — how well our brain operates - are
vital for quality of life as we age.

¢ Intervention studies have found that 100% fruit juice (FJ) consumption can improve markers of cognitive
function and depression.

e Observational studies show that FJ consumption is associated with reduced anxiety symptoms, dementia risk,
and mortality from Parkinson’s disease.

e FJdoes not appear to reduce memory performance and mental health in contrast to sugar-sweetened
beverages (SSB).

e The benefits to brain and cognitive health may be due to natural bioactive compounds in FJ including vitamin C,
folate and polyphenols.

Setting the scene

The World Health Organisation (WHO) defines brain health as a “state of brain functioning across cognitive, sensory,
social-emotional, behavioural and motor domains, allowing a person to realize their full potential over the life course,

”1

irrespective of the presence or absence of disorders”".

The prevalence of Alzheimer's disease and dementia in Europe is projected to double by 2050 - increasing from 7.8
to over 14 million??. Most of the increase is due to ageing populations but diet and lifestyle are also important®.

Fruit Juice: What’s Inside

Several different compounds in FJ could potentially affect brain health and cognitive function. These are vitamin C,
folate, potassium and polyphenols, particularly the flavanones hesperidin, naringin and narirutin. FJ provides up to
26% of vitamin C consumed in European populations.

Fruit polyphenols could improve brain function by improving blood flow and promoting compounds which stimulate
brain cells (neurons) to grow and adapt®. One such compound is brain-derived neurotrophic factor (BDNF) which is a
protein made by the brain. BDNF is used to form and strengthen the connections between brain cells which makes it
essential for learning and memory®.

Preclinical trials” suggest that citrus flavonoids, found in oranges, grapefruit and their juices, have neuroprotective
anti-inflammatory actions which benefit brain health. One type of flavonoid, called hesperidin, can reduce
neuroinflammation and cell death, and enhance neural growth factors and antioxidant defences®.

EU and UK authorised health claims state that vitamin C helps to protect cells from oxidative stress whilst folate
helps maintain normal psychological function®.

Cognitive function

Cognitive function is the ability to learn, retain, manipulate and recall information™". It includes processes related
to attention, decision making and memory®°. The following sections will discuss brain health and cognitive function
alongside several underlying conditions, including Alzheimer’s disease, Parkinson’s disease, dementia, depression,
and anxiety.



Systematic reviews and meta-analyses

These types of reviews consolidate evidence from intervention trials or large observational studies. A large
systematic review and meta-analysis of randomised controlled trials™ found that certain fruit forms such as
blueberry juice concentrate, cherry juice, cranberry juice, grape juice and orange juice improved cognitive health.
This needs to be confirmed with larger studies using similar cognitive tests.

Another systematic review of 28 epidemiological or experimental studies™ found that flavonoids and other
polyphenols could lead to small cognitive benefits, with berry juice appearing most beneficial for immediate verbal
memory.

Randomised controlled trials

Improvements in measures of cognition and brain function have been found after fruit juice consumption. These
include:

. Increased cerebral blood flow

o Improved attention and processing speed
o Better working memory and reaction time
o Reduced symptoms of depression

. Reduced mental fatigue

o Improved spatial awareness.

Cognitive function

A randomised, placebo-controlled crossover trial' in healthy young adults (18-30 years) who consumed 500 ml of
a flavanone-rich citrus juice found improved short-term performance using the Digit Symbol Substitution Test (a
measure of attention, working memory, and processing speed). This was measured 2 hours after consuming the
juice and compared with a flavanone-free control beverage. An increase in cerebral blood flow was also seen after
the FJ.

Other research™ with healthy young adults (average age 21 years) found that drinking 230ml of purple grape juice
significantly improved attention reaction time 20 minutes later. Similarly, in another trial, healthy, middle-aged
males (30-65 years) were asked to drink flavonoid-rich orange juice (240ml; 272mg flavanones). Over the next 6
hours, both self-reported and measured cognition improved compared to the energy-matched control drink.

An 8-week trial"” with healthy older adults (average age 67 years) found that daily consumption of 500ml high-
flavanone (205mg), orange juice significantly improved overall cognitive abilities compared with a cordial control.

Depressive disorder

Several randomised trials have examined the effects of various types of FJ on depressive disorder - a debilitating
condition which affects cognitive function. One trial comprising 40 young adults with depressive disorder found that
190ml of flavonoid-rich orange juice (3x daily over 8-weeks) improved depressive symptoms as well as gut levels of
Butyricicoccus pullicaecorum — a ‘good’ bacteria. It is thought that favourable species of gut bacteria influence the
brain by acting via the ‘gut-brain axis’ - a two-way communication network linking the gut and the brain™.

Another publication™ found that 380ml of flavonoid-rich orange juice (600mg flavonoids) also consumed daily over
8-weeks increased the abundance of beneficial gut bacteria from the Lachnospiraceae family in young adults with
depressive symptoms. Levels of these beneficial bacteria also correlated with levels of brain-derived neurotrophic
factor.

Mental fatigue and hangover recovery

In a 3-month double-blind, placebo-controlled parallel trial?® supplementation with a small, concentrated dose of
Montmorency cherry juice (30 ml twice daily) improved sustained attention and reduced mental fatigue in middle-
aged adults compared with an energy-matched control. Interestingly, Concord grape juice consumption (355ml;
777mg total polyphenols) consumed daily over 12 weeks has also been found to improve spatial memory and
driving performance in women aged 40-50 years with preteen children”'.



Finally, other research?’ has examined cognitive recovery following alcohol consumption. In a study of 15 adults®,
drinking Angelica keiskei/green grape/pear juice after alcohol (1.25 g/kg) significantly reduced headache and thirst
scores compared with water, suggesting that the juice may reduce the impact of hangover symptoms, potentially
through enhanced activity of alcohol-metabolising enzymes.

Observational studies

Reduced anxiety

The French NutriNet-Santé cohort study®® found that FJ intake was associated with lower odds of persistent
anxiety, an effect that may relate to its antioxidant properties and monosaccharide content, which appear to aid
inflammation regulation and brain energy metabolism?**.

Similarly, an analysis of the U.S. National Health and Nutrition Examination Survey (NHANES; 1988-1994)% found that
around 21% US adults (20yrs+) were FJ consumers, and these adults experienced 16% fewer days per months feeling
anxious compared to those who didn’t drink FJ.

Lower risk of poor cognitive function

A U.S. study® involving 27,842 men (average age 51 years) found that those who consumed orange juice daily had
significantly lower odds of reporting poor cognitive function compared to those who drank it only once a month or
not at all. The effect may be attributed to orange juice's high content of the carotenoid B-cryptoxanthin, which is
thought to reduce oxidative stress and inflammation in the brain.

Lower risk of dementia and Parkinson’s Disease
Although not specific to FJ, a French 12-year follow-up study”” found that older people with a dietary pattern higher
in polyphenols and flavonoids (including those from citrus) had a lower dementia risk.

A US prospective cohort study®® found that oranges/orange juice were one of the top contributors of dietary
flavonoids and higher intakes of flavonoids were associated with lower risk of mortality from Parkinson Disease.

Effects compared with SSB

A 2011-2014 U.S. NHANES analysis® with older adults (60 years+) found that FJ was not associated with cognitive
performance whilst SSB were associated with lower memory performance. It was suggested that antioxidants and
vitamins present in FJ may counteract the presence of natural sugars, such as fructose®. Similarly, another US study,
in 66,589 adults®, reported that FJ consumption was not associated with poor mental health, in contrast with daily
intake of SSBs which increased the risk.

Conclusions

Further rises in brain disease and poor cognitive health are predicted as European populations age. Drinking a daily
glass of FJ to complement an increased fruit and vegetable intake can help to protect the brain. The effects may
be due to vitamin C, folate and polyphenols found in both fruits and their juices. Specific polyphenols, including the
citrus flavanones hesperidin, naringin and narirutin, may have anti-inflammatory and antioxidant effects on brain
cells and help to influence the brain-gut axis.
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