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Tri to fuel yourself better

I

F yOU TAKE A LOOK AT THE CONTENTS LiST, you’ll find that this issue is
packed full of experts! We are featuring the triathlon event through the magnifying
glass of fuel needs during the event. Very interestingly, we all metabolise fat at
very different rates and some of us will do well on a higher fat approach, whereas
others will thrive more on the traditional, high-carb, endurance practices. Our case
study exemplifies the challenges of a high-level, age-grouper triathlete, who also has
to work and lead a normal life. This scenario is perhaps the most common one that
nutrition practitioners will see in practice and it is the group that is more likely than
elite athletes to overdo their training and to under-do their nutritional requirements.
After an incredible summer of sport, with some really notable British performances,
we are in the midst of the World Athletic Championships in Moscow. Congratulations
to Mo Farrah for taking his 2011 silver medal one step further and replicating his
Olympic year form. Christine Ohuruogu successfully defended her 2011 title in the
400m with a late charge, snatching the gold by a mere four thousands of a second.
And Usain Bolt still holds onto his God status in the 100m sprint amidst a chaotic
scene of drug scandals this summer.
Talking about drugs, Dr Hannah Moir guides us towards safer nutritional
supplementation, helping us to make more informed choices for our athletes. Experts
are Angela Walker, who talks about functional testing for nutrition and health and Dr
Kaku Nakagawa, who discusses an interesting new weight management supplement
that doesn’t rely on stimulants. Our elite athlete is Ireland & Lions full-back Rob
Kearney, who reflects on years of experience in his sport of rugby.
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News and research update

Sky Sports launches Saturday morning
kids’ show
Sky Sports is stepping up its drive
to get more children involved
in sport, with the launch of Sky
Sports Game Changers, a new, live
Saturday morning TV show that
began at 9am on 17 August.
Game Changers will feature
regular appearances from a host of
sports stars and Sky ambassadors,
including David Beckham and
Jessica Ennis-Hill to inspire kids
to participate and get them active.
David Beckham will host football
master-classes during the series
and Olympic champion Jessica will
have some fun teaching the seven
events of a heptathlon.
Broadcast live in front of a live

studio audience of young people,
the show will be presented by
Olympic gold medallist Darren
Campbell and Di Dougherty, who
makes a welcome return to Sky
Sports. Paralympic wheelchair
rugby captain Steve Brown will be
among the show’s reporters.
Speaking about being involved in
Game Changers, David Beckham
said: “It’s an ambition of mine to
inspire more young people to get
active and take part in sport, so I’m
excited to be one of a great group
of athletes contributing to Game
Changers and working with Sky, who
have the passion to make it happen.”
Sky Sports managing director,

Barney Francis, said: “We love
sport and believe in its power to
inspire young people to get active,
have fun and learn new skills.
Game Changers is the first show
of its kind and a brilliant addition
to the Sky Sports schedule – I
know my own kids will love it.
Alongside Sky Sports Living for
Sport, Sky Ride and the Sky Sports
Scholarships scheme, it’s another
demonstration of our commitment
to all levels of sport, from elite level
to grass roots.”
Game Changers will draw on the
expertise of many of the 75 athlete
mentors who are part of Sky Sports
Living for Sport, the free initiative

that uses sports skills to inspire
young people in a third of all UK
secondary schools.
Game Changers is available to
Sky viewers in a regular slot on
Saturday mornings at 9am on Sky
Sports. The first episode of Game
Changers was available live and
completely free to every home in
Britain as part of Sky’s free day to
kick off the new Premier League
season.
As well as on TV, viewers who
are out and about can watch Game
Changers on mobile and tablet
devices via Sky Go, and kids who
are out playing sport can catch up
with the show on demand.

Everton football club pioneer a premier league first
Football has come a long way since
the days of oranges at half-time
and nowhere is that more evident
than at Everton Football Club.
The Blues have become the
first club in the Premier League
to develop a range of bespoke
sports nutrition to enhance the
team’s fitness and conditioning.
Head of sport science and
conditioning, Steve Tashjian
and professor Don MacLaren
(nutrition advisor to Everton),
have been working closely with
the experts at innovative sports
nutrition company THE PROTEIN
WORKS™ over the summer to
develop the very latest cuttingedge recovery formulas, tailormade exclusively to meet the
demanding needs of the Everton
first team.
Steve said: “We are looking
at every area of the Club to see
how we can push the boundaries
further than ever before. One of
the areas that we thought we could
gain a real competitive edge was
in the player’s fitness, conditioning
and nutrition. With the new
intensive training protocols we
have put in place and the very
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latest in bespoke sports nutrition
from THE PROTEIN WORKS™, we
are confident that the players will
be in the best possible shape once
the new season starts.”
With a training ground that’s
more commonly-known as ‘The
School of Science’, it is apt that
Everton are the first in the Premier
League to adopt the innovative
recovery products. THE PROTEIN
WORKS™ recovery formulas are
already being implemented into
the team’s pre-season intensive
training programme and the initial
results are very impressive.
“Footballers train harder and
longer than ever before, and the
conditioning that they undergo
at Finch Farm is pretty intense.
Sports nutrition plays a key role
in the recovery process, so we
have to ensure the highest quality,
custom-made supplements are
available to work hand-in-hand
with our own, very specific
conditioning programmes,” said
Steve.
“THE PROTEIN WORKS™
are at the forefront of innovation
right now in sports nutrition
and are able to provide high

quality products with bespoke
formulations. What is even more
important to us is that every
product we have developed with
THE PROTEIN WORKS™ is
chemical-free. They are totally
‘clean’ products, free from
preservatives. The collaborative
approach has worked really well
and we now have two unique
recovery drinks – one for the
nutrient window after training
and one for the nutrient window
following a match,” he added.
Co-founder of THE PROTEIN

WORKS™ and head of research
and development Nick Smith,
said: “The whole process has been
very complex and technicallydemanding, but credit must be
given to Everton’s conditioning
team who have demanded
excellence. The Club’s motto;
Nil Satis Nisi Optimum, which
means ‘nothing but the best is
good enough’, was definitely at
the forefront of their minds on this
ground-breaking project. To help
pioneer a ‘first’ in English football
has been amazing.”

www.fsnmag.com
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News and research update

PhD fuels Everest at
Fifty Challenge
Scientific sports nutrition specialists, PhD Nutrition, have
announced a new partnership agreement with Jeff Smith, a former
ice hockey star, who is currently preparing to climb Mount Everest
in early 2014 in his ‘Everest at Fifty’ Challenge.
After a busy start to the year revitalising their range, PhD
Nutrition was inspired by Jeff’s story, as he looks to climb the
largest mountain in the world and then paraglide from the top of
it! The Hull-based company has agreed to provide Jeff with its
premier range of sports supplements to aid training preparations,
assist recovery and enhance performance throughout the
challenge itself.
Jeff, who played for Cardiff Devils for six years, has already
tackled some of the toughest peaks in the world, including
Kilimanjaro, Mount Elbrus in Russia and Mount Denali in Alaska.
To take his climbing to the next level, he is booked to hit Mount
Everest in March 2014.
Jeff Smith, Everest at Fifty Challengee and PhD Ambassador,
said: “I’m delighted to receive the support and expertise of PhD
Nutrition and would like to thank the team for their efforts in
helping me prepare for the challenge thus far. It’s going to be a
taxing few months, but I cannot wait to climb Everest and, with the
help of PhD Nutrition’s team and their products, I’m sure this will
only aid my efforts to reach the, and indeed my, peak.”

Twitter competitions

Earlier this month FSN Magazine’s sister publication, TSN
Magazine, teamed up with James Haskell and his two
brands (Hades and JH Bodyfire) to run a competition via
the Total Sports Nutrition Twitter feed. Congratulations to
Adam Lackey who won a free place at one of James’ Bodyfire
Active Functional Fitness courses, as well as the runners-up;
Kathryn Cooney, Craig Whelley-Hunter, Will James Duckworth,
Rebecca Woodley and Alex Abbott, who all received a tub
of Hades pre-workout food supplement. There will be more
competitions coming soon, so make sure you follow both
@TSNmagazine and @FSNmagazine.
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From the journals...
Resveratrol counteracts
exercise benefits in
older men
In older men, resveratrol blocks
many of the cardiovascular
benefits of exercise, according to
research published in The Journal
of Physiology. Resveratrol has
received widespread attention as
a possible anti-ageing compound
and is now widely-available as
a dietary supplement; much
has been made of its role in
explaining the cardiovascular
health benefits of red wine, and
other foods. But now, new research
at The University of Copenhagen
surprisingly suggests that
supplementing with antioxidants
may actually counteract many of
the health benefits of exercise,
including reduced blood pressure
and cholesterol.
In contrast to earlier studies
in animals in which resveratrol
improved the cardiovascular
benefits of exercise, this study in
humans has provided surprising
and strong evidence that in older
men, resveratrol has the opposite
effect. What is emerging is a
new view that antioxidants are
not a fix for everything and that
some degree of oxidant stress
may be necessary for the body to
work correctly. This pivotal study
suggests that reactive oxygen
species, generally thought of as
causing ageing and disease,
may be a necessary signal that
causes healthy adaptations in
response to stresses like exercise.
So too much of a good thing may
actually be detrimental to our
health.
Lasse Gliemann, a PhD student
who worked on the study at The
University of Copenhagen, explains
how they conducted the research
and the results they found:
“We studied 27 healthy,
physically-inactive men around
65 years old for eight weeks.
During the eight weeks, all of the
men performed high-intensity
exercise training and half of
the group received 250mg of
resveratrol daily, whereas the
other group received a placebo
pill.
We found that exercise training

was highly-effective in improving
cardiovascular health parameters,
but resveratrol supplementation
attenuated the positive effects of
training on several parameters,
including blood pressure, plasma
lipid concentrations and maximal
oxygen uptake.”
Ylva Hellsten, the leader of
the project, said: “We were
surprised to find that resveratrol
supplementation in aged men
blunts the positive effects of
exercise training on cardiovascular
health parameters; in part because
our results contradict findings in
animal studies. It should be noted
that the quantities of resveratrol
given in our research study are
much higher than what could
be obtained by intake of natural
foods.”
• Lasse Gliemann et al (2013).
Resveratrol Blunts the Positive Effects
of Exercise Training on Cardiovascular
Health in Aged Men. J Physiol. 258061.
Online ahead of print.

Note from Editor: Only one
research study is included in
this issue because the subject
matter is so important and so
controversial. The efficacy of
antioxidant supplementation, in
terms of recovery from exercise
training, has been questioned for
several years now. The prospect
that antioxidant supplements
may blunt natural physiological
adaptations that come from
exercise appears to be wellsupported, after several years of
debate among scientists. One
thing that is clear from all studies
that support this concept is that
they all used a single type of
antioxidant in a concentrated
form. This is very different to
antioxidant doses that we might
get from our regular food supply.
My own opinion on this matter is
that we need to be very careful of
high-dose concentrated sources
of antioxidants, but it is still
of paramount importance that
athletes and regular exercisers
maximise the antioxidant density
obtained from their diet. Athletes
also must not overdo the amount
of training that they load on their
bodies because these natural
adaptation processes are likely to
deteriorate at a certain point.

www.fsnmag.com
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A case study – Jamie the
competitive triathlete
NuTRITIONAL THERAPIST ElspEth stEwart WORkED FuNCTIONALLy
WITH HER ATHLETIC CLIENT FOR 18 MONTHS. IT WAS A REWARDING
ExPERIENCE, WHICH CuLMINATED IN HIM quALIFyING FOR THE WORLD
CHAMPIONSHIPS’ GB TEAM NExT MONTH.

W

e eat daily; at home,
when out, alone and
with others. Even
when we have a
plan to follow, our
habits deviate for one reason or
another, and this is no different for
an athlete. We know that diet is just
as essential as training to bring an
athlete to peak condition. Even a
‘good’ diet can be made better; this
might mean the difference between
a top season and one peppered with
illness or injury.
Jamie, 36, is a triathlete based in
London who has been competing
at a non-elite level since around the
age of 23. Jamie approached me
in April of 2012 as he had become
increasingly interested in nutrition
and its potential in optimising
performance.
Working with Jamie highlighted the
importance of always coming back
to diet. Even when we think we’ve
covered it, check it…and again.
Bad habits might creep back in, or
‘ideal’ options drift out of awareness
unless we bring it back to our client’s
attention to ensure that the core
programme is being followed.

Training and goals
Jamie’s pre-season training schedule
included a daily 20 mile roundtrip cycling commute to work on
weekdays and usually one other
activity such as weights, a swim (3060 mins) or a run (20-45 mins). On
weekends, Jamie cycled for three to
four hours. Due to an injury, running
was gradually being reintroduced
after some time away. As the spring
moved towards summer, he was
doing between about three and five
races per month – either 5-10km
8
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runs, half marathons, cycle events or
triathlons.
Having previously qualified in his
20s, Jamie came to me with the goal
of qualifying again for the GB team
to compete in the Age Group World
Triathlon Championships in London
in 2013. This gave us 18 months to
get his running back on form.

Jamie’s objectives
Being fit, experienced and wellinformed, Jamie was already in good
health. He experienced hay fever,
some irritability and a tendency to
crave carbs. Like many endurance
athletes, he experienced colds and
flu more often than average. His
objectives were to check if he was
eating too much of the wrong foods
and to see if he could get more out
of his training by optimising nutrition.
He experienced bouts of low energy,
which didn’t seem right given his
level of fitness. He felt that he was
good with fruit, vegetables and water
but suspected he could be “missing
out somewhere”.
Jamie’s supplement regime was
minimal – cod liver oil, 40g of protein
powder after weights’ sessions,
L-arginine and L-glutamine. In
addition to this, he was taking
a commercial iron supplement
containing iron, zinc and B-vitamins,
which he had started taking around
18 months earlier to see if it would
help with the colds and low energy.
As Jamie’s overall presentation
didn’t correlate with iron deficiency
and there was no diagnosis to
support this, I recommended he
discontinue the iron supplement,
with the option to test ferritin down
the track, if it seemed appropriate.
Low iron can indeed lead to

symptoms such as low energy and
reduced immunity and while male
athletes are at a higher risk of iron
deficiency compared to the general
male population, dietary intake
should generally be sufficient. It is
not appropriate for men, including
athletes, to take iron supplements
without a diagnosis of anaemia
or low ferritin, due to the risk of
haemachromatosis (excess iron).

Jamie’s new diet
I presented Jamie with a 2 700
Calorie food plan that leant towards
low-grain, higher-protein principles,
while still ensuring adequate
carbohydrate intake through lowglycaemic foods such as beans/
legumes, nuts, seeds and root
vegetables. Given his high training
schedule, 2 700 Calories would not
cover his entire calorie requirement
– in addition, gels and energy
drinks were to be consumed around
training.
The first thing Jamie commented
on was the increase in volume of
Food group

portions per day

protein powder

2x 20g portions

legumes

3 portions (~3 tbsp)

Non-starchy vegetables

at least 4 but aim for 6 (~80g)

starchy (root) vegetables

3 portions (~80g)

protein (meat, eggs, tofu,
soft cheese)

5 portions (~90-100g cooked)

healthy oils

~6 tsp

Nuts and seeds

3 portions (~small handful)

Fruit

4 portions (~80g)

Dairy and alternatives

2 portions (~180g/180ml)

Grains

2 portions (~3 tbsp cooked)

Fluids

1.5-2 litres minimum (more
during exercise)
www.fsnmag.com
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“My racing (after I saw
you) picked up nicely;
I had a 2nd, 3rd and
1st overall and was
4th in my age group at
the National Champs,
so if I can keep away
from running injuries,
I’m looking forward to
having a good season
in 2013.”
food – he already suspected that
he was eating too much and, being
mindful of body fat, was wondering
how eating more would be beneficial
to his goals?
These sorts of questions provide
a great opportunity to discuss the
broader philosophy of functional
nutrition: that food is more than
just calories and that not all calories
are created equal. The quality and
diversity of what is being consumed
is just as important as the carb,
fat and protein ratio. With the right
nutrients, metabolism can become
more efficient – not only for strength
and energy production, but also
immune function, which in turn may
www.fsnmag.com

influence injury management or
recovery.
I encourage all clients to identify
and consume foods that are
nutrient-dense rather than caloriedense. Eat for muscle building and
optimal health, rather than restricting
for fat loss. This subtle shift in
mindset enables an individual to
embrace healthy eating in a whole
new way, seeing food as a tool which
can be used to nurture goals rather
than something to be controlled and
restricted.

The major changes
Jamie’s previous diet, although
reasonable, included a regular,

calorie-dense, mid-afternoon sugar
fix (chocolate bars and cola), which
would lead to blood sugar highs
at times which were not going
to service his energy needs. He
made the common assumption
that because he burns calories in
training, he had ‘room’ in the diet for
high-calorie foods.
We discussed that for optimal
performance, there are only three
occasions when an athlete should
consume high-GI foods; directly
before, during or after exercise.
Before and during will provide fuel
for energy production and after
exercise will take advantage of the
metabolic ‘window of opportunity’
to replenish glycogen stores (1).
Combined with protein, this will also
help to promote muscle repair and
growth (2). Low glycaemic eating
(avoiding peaks and troughs) at all
other times, enables glycogen stores
to fully replenish between exercise
sessions, making carb-loading the
night before an event much less
necessary.
Jamie was already preparing
meals and would bring food into the
office for snacks and lunch. While he
made an effort to include vegetables,
his preferred combination was
roasted root vegetables – potato,
sweet potato, parsnip and carrot.
His food diary didn’t list any leafy
greens, broccoli or salad greens. He
didn’t dislike greens – it just hadn’t
occurred to him, until our session,
that they were missing from his
routine. He was more than happy
to introduce these, especially after
discussing the nutritional importance
of phytonutrients. For example,
antioxidant carotenoids such as
beta-carotene, lutein and lycopene
(found in yellow and red vegetables),
have been shown to enhance
immune function in endurance
athletes (3).
Soon after getting started, Jamie
wrote; “Thanks a million, loads of
great ideas. I like the bean salad with
tomatoes, pepper and vinegar idea a
lot; think this will be my lunch three
days a week with some chicken.”

Supplement
recommendations
I recommended Jamie to continue
with protein powder twice per day;
ideally directly after exercise, in two
smaller 20g servings for optimal
muscle adaptation (4). The generic
FSN SEPTEMBER/OCTOBER 2013
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up nicely; I had a 2nd, 3rd and 1st
overall and was 4th in my age group
at the National Champs, so if I can
keep away from running injuries,
I’m looking forward to having a good
season in 2013.”

BIA Body Composition Readings
6 June 2012

2 July 2012

29 January 2013

Resting
Metabolic
Rate

1813

1826

1746

Fat (%)

12.22

11.79

10.87

Session 4 – January 2013

cod liver oil was replaced by a higher
dose omega oil containing EPA and
DHA, along with GLA. To maintain a
healthy ratio of omega-3 to omega-6,
Jamie was also encouraged to phase
out omega-6-rich vegetable oils and
cook primarily with coconut and olive
oil.
I also recommended Vital Greens,
a comprehensive green food
multivitamin formula which provides a
good cross-section of phytonutrients,
along with probiotics, vitamins,
minerals and ingredients such as
medicinal mushrooms and betaglucans for immune support (5).

Implementation
Four weeks later, Jamie reported that
he’d made a successful transition
into the new style of eating. Nonstarchy vegetables were now a
regular feature, and he had only
succumbed to one can of cola and
two chocolate bars in that time. As a
result, he felt that his energy levels
had improved.
At this session we discussed foods
that can have a therapeutic effect
on the body, such as ginger and
turmeric for their anti-inflammatory
properties. We also reviewed how to
clean up some of his training and
race-day products with brands that
don’t use artificial colours, flavours
or additives. Jamie started to mix up
his own energy drinks – blending an
electrolyte liquid with fruit juice and
water or glucose with antioxidant-rich
tea such as rooibos, green or spice.
Magnesium powder was added to
post-exercise recovery shakes for
better post-exercise recovery.
“My racing (after I saw you) picked
10
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By this time, Jamie had reported a
notable improvement to his immune
system – he had not fallen victim
to the various winter bugs floating
around the office. At this session, we
discussed his transition of moving into
winter foods – replacing bean salads
and cold lunches with more hearty
and warming soups and casseroles.
Over seven months, Jamie’s body
fat percentage had dropped from
12.2% to 10.8%. Jamie voiced
a goal to get this down to around
7%. Firstly, I reminded him that
Bioelectrical Impedance Analysis
(BIA) shouldn’t be compared to
a caliper reading and that 10.8%
is already a respectable BIA body
fat reading for an athlete. In some
cases, it might be justifiable to cut
body fat directly before a specific
event to get a weight advantage,
but this didn’t seem to be relevant –
Jamie wasn’t carrying excess and it
was several months before the 2013
season began.
Given how well Jamie had been
going, I proposed that further
fat loss could only be achieved
through calorie restriction and any
advantage this might bring may be
overshadowed by a reduction in
stamina or strength, or an increased
risk of illness or injury. I reiterated
earlier discussions about feeding
the body for optimal performance
and strength and that it would be
a shame to give fat loss priority if
it impacted on the season ahead.
Jamie took this on-board and agreed
that perhaps fat loss wasn’t likely to
be a helpful goal.
A blood test identified that Jamie
was a little low on zinc, so this was
added (along with copper) to his
supplement programme. At this
time, Jamie was also offered product
sponsorship by Vital Health Europe
to supply Vital Greens and Vital
Protein for the 2013 season.

Back to basics
In March I received an email from
Jamie, indicating that he was feeling
out of sorts; he hadn’t recovered
well from the weekend and had

been feeling over-hungry. If feeling
hungry, we either needed to increase
his food calorie intake or review
his nutrient timings more closely
around his exercise. However, before
doing that, I asked if Jamie could
first check his diet over the last few
weeks against the plan to see how
closely he had been following it. This
is the reply that I got:
“Thanks for this, big help, looking
at what I needed to eat to hit the
calorie intake, I am fairly sure it was
due to me not eating enough. Will
pay a bit more attention over the
next week and get it right.”
Several weeks later I received a
more reassuring email update:
“The previous week, I rode 300
miles up to the Lake District. Day
one was 120 miles to Loughborough,
day two was 90 miles to Knutsford
and day three was 90 miles to
Kendal. Surprisingly (and I put this
down to your diet info), I don’t think
I ever really felt tired, maybe a bit
dehydrated, but it can be difficult to
get water on some roads.”

GB qualifier
Recently, on the 22nd of June,
Jamie competed in the Dambusters
Triathlon and emailed me afterwards
with the news that his hard work had
paid off – he has qualified for the
2013 ITU Standard Distance World
Championships in Hyde Park this
September.
The main focus now for Jamie
will be to keep his training and diet
steady and to keep out of trouble –
which might be harder than you’d
think. Just yesterday, I received this:
“I hit a van yesterday while riding
and have sore ribs and slight trouble
breathing deep, but I am relatively
confident nothing is broken or
cracked and will monitor for a few
days. Not taking any pain killers as
want to ensure I am not covering pain
and doing damage – all is okay.”
Hopefully nothing a little extra
turmeric won’t fix... FSN
*elspeth Stewart worked with Jamie privately as
a nutritional therapist, but also consults with Vital
Health europe, distributor of Vital Greens and Vital
Protein.
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feature FAT BURNING

The intricacies
of fat burning
SuPPlEMENTS, dIETARy REgIMES ANd
TRAININg ‘zONES’ All PuRPORTEd
TO INCREASE FAT METABOlISM, hAVE
TAkEN TO ThE NATION wITh whIPPINg
SPEEd ANd hASTE lATEly. BuT
whAT dOES ThE TERM FAT BuRNINg
ACTuAlly MEAN? hOw dO wE MEASuRE
FAT BuRNINg ANd hOw dOES IT
INFluENCE ExERCISE PERFORMANCE
ANd hEAlTh? Scott RobinSon, A
PERFORMANCE NuTRITIONIST ANd
ExERCISE PhySIOlOgIST AT guRu
PERFORMANCE, ExPlAINS.
What is fat burning?
Fat burning refers to the ability to
oxidise (or burn) fat. Pioneering
studies have demonstrated that a
mixture of carbohydrate and fat is
utilised by the muscle as a fuel at
rest and during exercise. At rest, fat
provides above 50% of the energy
requirements, and it also remains an
important source of energy during
low-to-moderate intensity exercise,
whereas carbohydrate becomes
the predominant fuel source during
high intensity exercise; above
80% of maximal oxygen uptake
(VO2max) [1]. The absolute (the total
amount) and relative (how much in
comparison) contribution of these
fuels can be influenced by diet,
exercise duration and intensity, preexercise feeding (muscle glycogen
content) and training status.

How is fat burning
measured?
A series of articulate studies have
termed the exercise intensity
12
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(expressed as % VO2max) that elicits
the Maximal rate of Fat Oxidation
(MFO) as Fatmax (2). Both MFO and
Fatmax are often used as markers
of fat burning capacity and can be
measured by indirect calorimetry;
both at rest and during exercise
(see sidebar for practical tips). This
method uses the simultaneous
measurements of gaseous exchange
(oxygen consumed and carbon
dioxide produced) to calculate the
rate of fuel utilisation by the body
and the type of fuel being oxidised
(3). Indirect calorimetry is typically
performed during exercise on a
treadmill or cycle ergometer, but can
also be done at rest.

Inter-individual
differences
Remarkably, people exhibit marked
inter-individual variation in their
capacity for fat oxidation; both when
physically active and on a 24 hour
basis. Take for instance, a study
by Venables et al. who collected

data from a cohort of 300
healthy men and women
and found that MFO during
exercise ranged from 0.18
g.min-1 to 1.01 g.min-1,
whereas Fatmax ranged
from 25-77% VO2peak (5).
Interestingly, this study
also reported sex-based
differences in fat oxidation,
revealing that women were
slightly better fat burners
than men. It is thought
that fat-free mass, gender,
training status, self-reported
physical activity level, proportion
of type 1 muscle fibres, fat mass
and to a large extent, genetics, play
important roles in this individual
variation. The relative contribution of
each requires clarification.

Fat oxidation and health
An inability to burn fat appears to be
an important factor in the etiology
of obesity. A landmark study which
assessed the 24 hour respiratory
www.fsnmag.com
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Calculating fat oxidation during exercise: The Fatmax Test

“Remarkably,
people exhibit
marked interindividual
variation in their
capacity for fat
oxidation; both
when physically
active and on a
24 hour basis.”

Description

This is a simple and easy to perform test that lasts
approximately 25-40 minutes. It is a validated protocol that
can be used to identify several physiological parameters,
including:
• The rate of fat oxidation measured over a range of exercise
intensities.
• The peak rate of fat oxidation.
• Fatmax.
• Ventilatory Threshold (VT).
• The heart rate that corresponds to Fatmax.
*VT and heart rate can be used to target training intensity.

Pre-requisites

Perform the test under fasted conditions (minimum four
hours fasted).
Avoid strenuous exercise, alcohol and caffeine consumption
for the preceding 24 hours.

The test

1. Warm-up: five minutes walking at 4.5kph.
2. Start test at a speed of 3.5kph and at a gradient of 1%
(start recording).
3. Increase speed by 1kph every three minutes until RER
reaches 1.00 for a minimum of 30 seconds.
4. Upon reaching this point, keep the speed the same and
increase the gradient by 1% each minute until volitional
exhaustion.
5. Cool down: five minutes walking at 4.5 kph.

Results and
interpretation

1. Plot substrate oxidation rates as a function of exercise
intensity, expressed as a percentage of VO2peak (Figure 1).
2. Calculate VT using the point at which the plot VO2 vs.
minute ventilation deviates from linearity (Figure 2).

Figure 1: Example
Fatmax curve

quotient in Pima Indians, reported
that those who were less able to
burn fat on a daily basis (10th
percentile) were two and a half
times more likely to gain more than
5kg in body weight, compared to
those who were better able to burn
fat (90th percentile). This study
indicates that a low fat oxidation at
rest might be a predictor for weight
gain; a finding that was independent
of low energy expenditure (6).
There also appears to be a
relationship between a low fat
oxidation and the prevalence of
metabolic risk factors. Type 2
Diabetes (T2D), a condition which
affects over three million people in
the UK alone, is associated with
a reduced metabolic flexibility,
of which one manifestation is an
impaired capacity for fat oxidation,
particularly in skeletal muscles.
Furthermore, an imbalance between
the storage and oxidation of fat,
which leads to the elevated storage
of triglycerides and fatty acid
www.fsnmag.com

Fatmax figure: A typical fat oxidation curve. The grey area denotes the Fatmax ‘zone’, which
represents a range of exercise intensities in which fat oxidation is high.

metabolites, is a key feature of the
insulin-resistance observed in T2D.
One excellent study illustrates
that a low fat oxidation at rest and
during exercise may be linked
to an increased occurrence of
metabolic risk factors (7). In this
study, the authors measured the
respiratory exchange ratio (an indirect
measurement of fuel utilisation),
in 44 moderately overweight,
normotensive and normoglycemic
men. They selected eight subjects
with a high RER (indicative of a low
fat-burning capacity) and eight with
a low RER (indicative of a high fat
burning capacity) for further analysis.
The chosen participants were asked
to perform a Fatmax test on a cycle

ergometer following an overnight
fast, and had blood extracted. The
results indicated that those who
were less able to burn fat at rest and
during exercise were at a greater
risk of accumulating metabolic risk
factors than those who were better
at burning fat at rest and during
exercise. Further, no participants in
the low RER, compared to four of the
eight in the high RER group, had the
metabolic syndrome.

Improving your fat
burning capacity through
diet and exercise
Exercising for 30 minutes or more
on a regular basis (two to four
times per week), appears to be the
FSN SEPTEMBER/OCTOBER 2013
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most effective way of enhancing
fat oxidation and improving various
health parameters. Exercise training
will up-regulate the enzymes of the
fat oxidation pathways, enhance
mitochondrial biogenesis and
increase blood flow, such that
more fat is available to the working
muscles for oxidation. Such
adaptations are unlikely to occur
after only a single bout of exercise
and so the key is very much in the
regularity of exercise. Interestingly,
one study found that as little as four
weeks of regular exercise training
significantly increased fat oxidation
rates (8).

What type of exercise
best improves fat
oxidation?
This is the golden question that
has percolated on researchers for
years. It is an area of research that
continues to be debated and as
such a solid conclusion cannot yet
be made. Indeed, it appears that
aerobic exercise, high intensity
exercise and resistance exercise
all exhibit favourable effects on
fat oxidation, cardiovascular
health, weight loss and various
aspects of health such as lipid
profiles and insulin sensitivity.
That said, it is prudent to choose
an exercise regime that best suits
the individual, such that they can
implement it on a regular basis
and follow for a sustained period of
time. If contemplating performing
high-intensity exercise, be sure to
incorporate enough recovery time
between sessions, such that overtraining and/or injury do not occur.
A good exercise model to base your
training around is outlined in Table
1, opposite.

Does fasted-state
training improve fat
burning capacity?
Carbohydrate intake before exercise
will suppress fat oxidation due
to the effects of insulin. As such,
it has long been proposed that
training in a fasted-state may be
an effective means of obtaining
the highest fat oxidation rates.
While this seems physiologically
plausible, the evidence surrounding
this supposition is mixed. Indeed,
some studies show that higher fat
oxidation rates are achieved during
a single bout of exercise performed
14
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ReFeRenceS

Figure 2: example VT chart
Ventilatory Threshold (VT) figure: A representative VT chart. The red line signifies VT.

in the fasted, as oppose to fed-state;
however these differences often
dissipate when substrate oxidation
is assessed on a 24 hour basis (9).
It is also noteworthy that fasted-state
training may increase the rating
of perceived exertion and reduce
exercise capacity; thus high intensity
training may not be a suitable form
of training for this particular regime.

Fat burning and body fat
loss
The consensus is clear: to induce
a decrease in fat mass, a state of
negative energy balance must be
achieved. This can be accomplished
by increasing energy expenditure
(by doing some exercise) or
reducing energy intake (consuming
fewer calories), or a combination
of both (a 10-20% negative energy
balance is a good target). As seen
above, due to large inter-individual
differences in metabolic function
and fat burning capacity, the
exercise and dietary requirements
will vary widely. Exercise intensity,
as opposed to exercise volume,

appears not to have an effect on
daily fat balance when energy intake
is unchanged; thereby discounting
the myth that low-intensity exercise
promotes greater fat loss (9).

Summary
Fat burning is highly-individual,
both at rest and during exercise.
It is commonly assessed in the
research and elite performance
settings via a Fatmax test by using
a treadmill or cycle ergometer.
A high capacity for fat oxidation
may convey protection toward
developing an unfavourable cardiometabolic phenotype, obesity and
the metabolic syndrome. One of
the best ways to improve your fat
burning capacity is to exercise on
a regular basis; choosing a form
of exercise that you enjoy and can
adhere to on a long-term basis.
Those seeking to lose body fat would
benefit from inducing a manageable
negative energy balance which,
irrespective of exercise type, has
been found to increase rate of fat
oxidation. FSN

Table 1: A training model to improve fitness and increase rates of
fat oxidation
Type of Exercise

Frequency
(per week)

Duration
(minutes)

Description

Resistance

3

30

A variety of whole-body
exercises.

High Intensity
Interval Training
(HIIT)

2

10-20

Target training at a heart
rate zone that corresponds
to ~80-90% max heart rate.
Train in this zone for 30-60
sec intervals, then recover at
~50% heart rate maximum
for 60-90 seconds. Perform
after resistance training.

Low intensity
(recovery
session)

1-2

30-60

Target training at a heart
rate zone that corresponds
to 5-10% below that of the
heart rate achieved at VT.
Perform on an alternate day
to resistance/HIIT sessions.
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ELITE InTErvIEw What’s your diet like?

Rob Kearney

Ireland and Lions full-back

R

ob Kearney is an Irish
rugby union full back
who currently plays
for University College
Dublin (UCD), Leinster and
Ireland. After gaining a schoolboy
grounding in Gaelic football, Rob
eventually went on to attend and
play rugby for UCD and Leinster.
Kearney first represented Ireland
at schoolboy and under-19
levels and entered the senior
squad for the 2008 Six Nations
Championships in which he
scored two tries. He was also in
the British & Irish Lions squad for
their 2009 tour of South Africa
and he was named again for
his second British & Irish Lions
squad in April of this year.

Q

Rob, did you get to a
natural point in your
early sporting career
when you needed to choose
between Gaelic football and
rugby?

RK: Essentially when I started
secondary school, I needed to
make a choice. Being in a rugby
playing school and in a boarding
school, the choice was easy!
Gaelic would have to be put on
hold and rugby took priority as
it did with my older brother and
indeed all the family.

Q

What changes did
you have to make
in your training
preparations in order to first
gain selection for Ireland and
the Lions?

RK: Nothing really, it’s just about
doing your day job well, every
time you train and every time
you get to play for Leinster and
Ireland, you are trying to achieve
the goals your team and you have
set and selection for the Lions
comes as a result of that.

Q

Which playing
attributes do you
have which has
meant that you have settled
into the position of Full
Back?
16
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RK: From Gaelic football,
catching and kicking, but
also the reading of a game,
awareness of space and the
enjoyment of playing a team
sport.

Q

Are there any skills
learned in Gaelic
football that you
have transitioned well onto
the rugby field?

RK: Pretty much as above, basic
hand eye coordination, kicking,
catching and running

Q

Speed and agility are
important in the Full
Back position, which
therefore points to powerto-weight ratio as being
important. Can you tell us
how you eat in order to stay
in optimal shape for this
position?

RK: We have a fairly concise
diet plan or rather nutritional
plan which is overseen by
both Leinster and Ireland
nutritionists. For me personally
it’s about maintaining size and
strength and making sure I am
fueled correctly for the physical
challenges. Healthy eating,
minimizing intake of poor carbs
and doing all I can to make sure
my body gets the right foods and
at the correct intervals.

Q

Are there any
nutritional strategies
that you have
learned over the years,
which work well for you,
but not necessarily for other
players around you?

RK: Some players need to
bulk up, some need to lose
weight, depending on where
you play on the field. I think
the main learning has been
the frequency of intake and
the monitoring of food intake.
For me it’s about a balanced
and healthy diet, and doing
everything in my control to be in
peak physical condition, recover
well and stay injury free.

Q

You are sponsored
by Optimum
Nutrition – what
are your favourite products
and how do you use them
to optimise your training
returns?

RK: Gold Standard 100%
Whey, is my main product,
in Chocolate Mint. I also use
2:1:1 Recovery after pitchbased sessions and otherwise
what is recommended by our
professional advisors under the
guise of Leinster and Ireland.
It does vary a huge amount
depending on the time of
year, week and day! Post gym
sessions you would be looking
to maximise your protein intake
so I would generally take two
scoops of the whey. Post pitch
sessions it’s important to refuel
your body with carbohydrates
after burning so many calories
on the field and sometimes if
my weight is a bit down I would

have a casein shake before bed as
it’s a slower releasing protein.

Q

What’s next in your
career? Are you happy
with what you have
achieved so far or are there
other goals that you still
strive towards?

RK: Our careers are short in rugby
and it would be easy to sit back
and think how great the journey
has been so far, but the challenge
and excitement lies ahead – never
being happy and always striving to
be better as an individual, but more
importantly as a team. Next season
is a big season for the international
team as we have probably under
achieved in the past few years so
it’s going to be important to start
fulfilling our ability on the field. At
club level we have a new coach
coming in so that’s brings with it
new excitements. The Heineken
Cup is always the holy grail of
European rugby.
www.fsnmag.com

FUNCTIONAL

FSNJournal SHOWCASES
SHOWCASES
Performance
and recovery

BetterYou Magnesium Oil Spray is
an aid to efficiently replenishing
magnesium levels lost through sweat
and accelerated metabolism during
exertion. Massaged directly into the
skin, the magnesium is absorbed
quickly and efficiently. No athlete
can afford to overlook the benefits
that magnesium brings to athletic
performance and the recovery
process. Magnesium is essential for
optimal muscle contraction, skeletal
strength and helps sustain the high
oxygen consumption necessary for
athletic performance.
Visit www.betteryou.uk.com, or
0114 3320246.

Udo’s Choice Ultimate
Oil Blend
Udo’s Choice Ultimate Oil Blend is a
certified organic, vegetarian blend of
seed oils, rich in the essential fatty
acids omega-3 and omega-6 that can
support overall health, muscle recovery,
joint suppleness, energy, stamina and
ultimately for the sports enthusiast,
athletic performance.
The unique blend has been designed to
supply the ideal 2:1 ratio of omega-3:6,
which are the unrefined essential fats
our body needs to work at its best,
without any of the refined, damaged fats
we should avoid.
Web: www.savant-health.com
E-mail: info@savant-health.com
Tel: 08450 60 60 70

Purition

Purition: no hype, no junk and absolutely nothing artificial.
Made in the UK using seven seeds and nuts as well as the finest
quality, undenatured whey protein. It’s a post workout meal and
meal replacement on rest days to improve your client’s nutrition
and deliver clear client benefits. See what 20-30g protein, 9-11g
fibre, 10g EFAs with just 3.8g of carbs and less than 220kcal per
serving packed with natural occurring vitamins, minerals and
antioxidants can do for your clients and your business.
Call Edward on: 0845 222 0174 or email edward@purition.
co.uk for free samples and generous trade discounts.
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CherryActive Natural Sports
Recovery

CherryActive’s range of natural
products is taken by athletes
and fitness enthusiasts serious
about optimising their training.
Consumed immediately after
training, CherryActive can
significantly increase the speed of muscle
recovery and reduce the amount of muscle soreness suffered
post training.CherryActive products are also a quality source
of naturally-occurring melatonin. Recent research has shown
CherryActive significantly increases the duration and quality
of sleep; this is key factor in recovery from training as well as
natural well-being.
FSN readers can go to www.cherryactive.co.uk/fsnoffer to
purchase a CherryActive recovery stack with 60% off!

Nexgen
Pro Sports
Multivitamin

A premium quality
multivitamin formulated
specifically for those
undertaking strenuous sports.
It contributes to the normal
function of the immune
system during and after intense physical exercise, the nervous
system as well as normal muscle and cognitive function. It also
contributes to a reduction in tiredness and fatigue, protection
from oxidative stress, maintenance of normal bones and the
normal formation of connective tissue.
Visit: www.reflex-nutrition.com
Email: Info@reflex-nutrition.com
Call: 01273 303817

Hades - The Ultimate
Natural Pre-Trainer

Informed Sport approved, Hades is a pure yet powerful preworkout/fat burner, designed by an Athlete for fellow Athletes,
to create a controlled explosion of energy
formulated to produce maximum results
from a training programme. Hades
thermogenic qualities speed-up the
metabolism to aid shredding fat and
in conjunction with a healthy diet,
helps shapes the body. Ideally taken 30
minutes before workout, Hades allows
the body, mind and metabolism to
reach its full potential - ideal for when
an athlete needs to push their body to
its best and beyond.
www.jhbodyfire.com
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COACHES intErviEw Dr Darren Burgess

D

r Darren Burgess is
currently the high
performance manager
at Port Adelaide Football
(AFL) Club, having returned to
Australia last year after being
head of fitness and conditioning
at Liverpool Football Club for
two years. Prior to his stint in
England, Darren was head
of sports science for Football
Federation Australia, as well
as the Australian Football
Team’s fitness coach. Darren’s
academic background was at
the Australian Catholic University
in Sydney, where he lectured in
exercise science for eight years.
We asked him a few questions
about his coaching philosophies
and nutritional practices:

Q: Hi Darren, thanks
for chatting to us. To
be recruited from your
homeland of Australia
to head up fitness and
conditioning at Liverpool
Football Club, you must
have been doing something
special: can you share with
us some of your coaching
philosophies?

DB: I keep it pretty simple. I
try to analyse the game that
I’m working in and then ensure
the demands of the game are
exceeded in training. The plan is
to make sure that every possible
physical scenario of the game is
catered for in training, so that the
body is prepared for anything.

Q: What skills and
practices did you learn from
England that you’re now
implementing in Australia?

DB: I think one of the big things
about working in the English
Premier League is the number
of games and training sessions
the players endure. The sheer
quantity of training, all completed
at extremely high intensities, is
extremely impressive and the
players seem to cope with this
very well. This is something I’ve
really tried to implement here in
Australia, trying to encourage the
players to train at high intensities
all the time and let the duration
of sessions vary rather than the
intensity. In the past we might
have periodised both volume and
intensity.

Q: In terms of dietary
practices, you’ve told me
that you’re doing a lot of
work with low carb/high
fat diets. Can you tell us
about your successes and

possibly failures with this
approach?

DB: Well, I’m in the early stages
of this. We had some players
who, at the start of the preseason, needed to lose some
fat and I’d been reading a lot
of Tim Noakes’ material on low
CHO, high protein diets. After
experimenting with myself for
a few weeks, I got a few of the
players started and found some
very impressive results. Most
players were able to maintain
lean muscle mass while losing
significant amounts of fat.
The only caution I would
suggest is that some players
respond better than others
with this approach, particularly
during periods of intense
training such as pre-season
periods. A few of our players
were experiencing declining
energy levels, presumably due
to the very low CHO intake.
Once we adjusted this slightly,
then those players were able to
cope really well with the high
levels of training.

Q: Do you have favourite
sports and health
supplements that you use
with your players?

DB: Not really any absolute
favourites. We keep it pretty
simple and mainly vary the
timings of the supplementation,
according to player needs. I
do like the results we’re getting
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with protein and amino acids
before as well as after training/
matches so that’s something
we think is working for us. I also
think the effect of creatine has
been ignored more recently and
it really is a fantastic supplement,
particularly for recovery.

Q: Presumably the same
nutritional strategies don’t
work for all of your players.
Can you tell us how you
individualise your advice to
the players?

DB: We base our nutritional
information on position played,
genetic background (we have
a number of Aboriginal/Fijian
players in our squad), age,
training history and injury
status. I really do believe there
are ‘responders’ and ‘nonresponders’ and through both
experience and a little bit of
trial and error you can find a
nutritional strategy to suit each
player.
One example we have
used is the combination of
individual sweat rate and sweat
composition to determine
hydration strategies during
training and matches. We assess
our players in pre-season and
then individualise their drink
composition and volumes
depending on how much
the players sweat and what
percentage of electrolytes each
player’s sweat consists of.
www.fsnmag.com

ask the

experts
In this section of the magazine, we ask an expert a few questions that
are pertinent to sport and exercise practitioners. Nutritional therapist
Angela Walker, from Invivo Clinical functional testing laboratory, kindly
answered a few questions.
Q: Hi Angela – firstly, in a
broad sense, can you tell
us why functional testing
might be insightful to
athletes who are looking
to optimise their
performance?
AW: Functional testing gives
another layer of insight as to
how the individual’s body is
functioning. Whether the client is
looking to enhance performance
or has chronic health issues, I
think of the nutritional therapy
process as a bit like being a
detective. We take a case history,
work out the antecedents,
triggers and mediators; we look
at the core systems and the
‘functional matrix’. In the case
of athletic performance, maybe
in preparation for a key event,
the goal is to identify areas of
functional imbalance, anything
where function is sub-optimal,
that can be supported to
enhance recovery, performance,
nutrient utilisation, immune
function, endocrine balance and
so on.
With functional testing you
can peel back more layers of the
onion, take a look at sensitive
areas of imbalance that may be
masked from case history-taking
alone. Perhaps the methylation
pathways are slightly blocked,
perhaps oxidative stress is high;
these are things that we might
be able to hypothesise based on
a detailed case history-taking,
but the functional test will give
us some objectivity and clearer
insight. By addressing even
minor blockages or imbalances,
we allow the body pathways to
function at a more efficient level.

Q: Certain diets may put
people into a stage of
nutritional insufficiency.

Which functional tests
may be helpful to elicit this
information?
AW: The idea of bio-individuality
is key here. There is no one diet
that suits all of us. I have seen
clients who eat what would be
considered to be a good fibre
intake, but based on short-chain
fatty acids and commensal
bacteria populations, they appear
to need more. Just because
we have B12 and iron sources
in the diet, we can’t be certain
that functional needs for these
nutrients are met. Protein sources
in the diet aren’t a guarantee
that amino acid requirements
are met; for example, anabolic
resistance can occur, especially in
older individuals; muscle protein
can become less sensitive to the
anabolic stimulation of amino
acids and insulin response can
become blunted.
With insight from an organic
acids profile; low levels of
citrate, cis-aconitate and
isocitrate, along with turnover
products of catacholamines
and neurotransmitters, can
help pinpoint low functional
amino acid levels. If you’ve also
been able to run an amino acid
blood spot then you will have
further insight; maybe the amino
acid levels in the blood are
optimal, but the problem is with
transportation into the cell, or
maybe it’s a pure and simple case
of poor dietary intake. Put simply,
you have more pieces of the
puzzle with functional testing.

Q: Just because an athlete
is eating a good diet relative
to his or her physical
demands, it doesn’t mean
that it’s effectively being
absorbed. How big a
difference (in your mind)

could malabsorption make
to an individual’s athletic
capabilities?
AW: It all starts in the gut; if the
digestive tract isn’t functioning
optimally, how can the rest of
the body be expected to? A clear
lesson I’ve learnt along the way
is that lack of overt digestive
symptoms doesn’t necessarily
mean optimal digestive function,
and this certainly applies to a
number of athletes I’ve worked
with. Sometimes it’s a simple case
that individuals don’t recognise
digestive symptoms until they are
no longer there, but I also believe
it’s the case again that due to
bio-individuality, imbalanced
symptoms will manifest differently
(or not at all!). This is where a
comprehensive assessment via
a PCR/DNA stool test can be
invaluable. With the Gifx we are
able to look at quantifiable levels
of the anaerobic bacteria, which
for the majority of commensal
bacteria in the transitional and
large colon, we can also identify
pathogenic bacteria, yeasts and
parasites (the test has recently
been upgraded to provide a
greater level of clinical insight,
especially with regard to H.
Pylori). The full test also provides
insight on digestive ‘potency’
and absorption capabilities
by looking at levels of lipids
recovered in the sample. In my
own clinical work, I describe
it to clients as the most
comprehensive single test I have
access to for assessing digestive
function along the entire tract.

Q: In a pathological sense,
which health imbalances are
athletes more likely to suffer
from?
AW: The key areas to consider
with athletes are depressed

immune systems, over-stimulation
of the autonomic nervous system,
nutrient depletion and oxidative
stress. Some athletes also suffer
from digestive issues during
training and performance. I’ve
had success with these types of
cases by working on optimisation
of digestive function; the insight
seems to be that the physical
exertion acts as a colonic stress
test, causing modest imbalances
to manifest; once these are
addressed, digestive function
during training and performance
significantly improves.

Q: How can you pick these
up by testing?
AW: Anything digestivefocused, I would start with a
comprehensive PCR/DNA stool
test (GIfx). The organic acids
profile (Organix) is an excellent
place to start for a broad look
at functional aspects of fatty
acid metabolism, carbohydrate
metabolism, Krebs cycle,
B-vitamin status, methylation
status, neurotransmitter
metabolism, oxidative stress
levels, detoxification markers and
products of bacterial dysbiosis.
You may also want to consider
an amino acid blood spot,
which when used alongside the
organic acids, adds another
layer of depth to the insight.
Essential fatty acids are vital
for optimal immune function,
anti-inflammation response and
membrane integrity; they can
be easily looked at now via a
blood spot test. An adrenal stress
profile will help assess endocrine
status, and of course don’t
forget the basics such as iron,
ferritin, haemoglobin, vitamin D,
plasma, zinc and red blood cell
magnesium.

About the expert AngelA WAlker is technical advisor for Invivo Clinical (formerly Nutrition Geeks), the UK distributor for Metametrix Laboratories testing services
since 2008. Angela provides support and training to other clinicians on functional nutritional testing and is well-known for simplifying a complex subject and delivering engaging
and inspiring workshops, webinars and lectures at undergraduate and post graduate level. Angela is part of the nutrition team at Optimum Health Clinic, the award-winning
integrative health clinic specialising in M.E./C.F.S./Fibromyalgia. She now lives in Ibiza, Spain, returning to London for clinics at OHC or Biolab every four to six weeks and offers
Skype or telephone-based consultations at other times.
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ask the

experts
In this section of the magazine, we ask an expert a few questions that
are pertinent to sport and exercise practitioners. Dr Kaku Nakagawa
from Kaneka Pharma food supplements company, kindly answered a
few questions.
Q: Dr Nakagawa;
Kaneka Pharma has a
new supplement called
Glavonoid™ which helps
with weight management.
Can you tell us about it?
KN: The concept of Glavonoid™
is that it changes your fatty
physical make-up to a fit and
healthy body, by decreasing
body fat and increasing basal
metabolism. Several human
studies have demonstrated
that ingestion of Glavonoid™
reduced body fat and blood
cholesterol level, plus accelerated
fat metabolism with exercise. In
addition, animal studies have
demonstrated that ingestion of
Glavonoid™ can increase muscle
mass.
Kaneka is already known as the
major supplier of CoQ10 and the
only supplier of ubiquinol in the
world. Our product development
teams have screened hundreds
of food ingredients such as
spices, herbs and fat-soluble
polyphenols. They found that
fat-soluble polyphenols, mainly
prenyl-flavonoids derived from
the root of liquorice (Glycyrrhiza
glabra), can ameliorate abdominal
obesity and diabetes in metabolic
syndrome mouse models.

Q: So, are they the
ingredients of
Glavonoid™?
KN: Glavonoid™ is a patented,
new functional food ingredient
which was developed by isolating
hydrophobic polyphenols from
liquorice and dissolving them
in edible oil. It contains many
fat-soluble flavonoids, but no
glycyrrhizin, which is the sweettasting, water-soluble compound
from liquorice root. The
manufacturing and quality control

of glycyrrhiza glabra polyphenols
are ensured, based on the
content of the main compound
glabridin (prenylated flavonoid).
Liquorice has been used
for ages and currently you
can also find water-soluble
Deglycyrrhizinated Liquorice
(DGL) extract on the market,
from which glycyrrhizin has
been removed. These extracts
only contain water-soluble
polyphenols and are used for
duodenal and gastric health. They
are completely different from
the ones in Glavonoid™ and by
taking such extracts, you can
never get the same effect as with
Glavonoid™.

Q: Tell us about the research
that has been done.
KN: We conducted a 12-week,
placebo-controlled, double-blind
study involving 103 males and
females with mild obesity,
having a Body Mass Index
(BMI) of 24-30. At weeks
four, eight and 12 of the trial,
significant differences in the
suppression of body weight
gain were demonstrated in the
Glavonoid™ group (100mg/day),
when compared to the placebo
group. BMI showed similar
results. A DXA (Dual energy
X-ray Absorptiometry) body
composition analysis, indicated
that those results were due to a
reduction in body fat.
On another occasion, we
conducted an eight week,
placebo-controlled, double-blind
study involving 81 males and
females, also with mild obesity.
Intake of Glavonoid™ for 56 days
resulted in about a 1kg reduction
of body fat. Since 1kg of body fat
roughly represents 7 200 calories,
daily caloric burning due to

Glavonoid™ was about 130 cals:
this can be achieved by walking
at 6km/hour for 30 minutes.

Q: Do you understand the
mechanism of action?
KN: To understand the
mechanism of suppression of
fat accumulation, we used DNA
microarray analysis to identify
changes in gene expression in
the liver of mice fed a highfat diet and Glavonoid™ for
eight weeks. We found that
Glavonoid™ up-regulated genes
for beta-oxidation and downregulated those for fatty acid
synthesis. We then confirmed
that the enzymatic activities
of acetyl-CoA carboxylase and
fatty acid synthase, involved
in fatty acid synthesis, were
significantly decreased.
Additionally, the activities of acylCoA dehydrogenase, involved in
beta-oxidation, were significantly
increased by Glavonoid™
ingestion. These results suggest
that Glavonoid™ ingestion
suppresses fatty acid synthesis,
while at the same time activating
fatty acid catabolism in the liver;
this is quite a unique mechanism
that leads to the suppression of
fat accumulation.
More recently, it was shown
that Glavonoid™ elevated skin
temperature in body trunk by
coldness load tests, plus it
increased oxygen consumption
(with decreased respiration
quotient) in aerobic exercise.
This research indicates that
Glavonoid™ enhances lipolysis by
accelerating energy metabolism.
In addition, the data of animal
studies gives strong indication
that Glavonoid™ may help to
build muscles, which could
increase basal metabolism.

Q: Is Glavonoid™ already
being used by recreational or
professional athletes?
KN: In Japan, Konami Sports &
Life have successfully launched
a supplement containing
Glavonoid™. Konami Sports &
Life has a nationwide network
of sports clubs and as part of its
exercise programme, they have
introduced Glavonoid™.
In Europe, the first products
containing Glavonoid™ have been
introduced. For example, we can
mention the French sports brand
Eric Favre (www.ericfavre.com)
and the German brand Xlim Aktiv
(www.xlimAktiv.de).

Q: When is it best to take
Glavonoid™ and what’s the
dosage?
KN: Firstly, we recommend
that you take Glavonoid™ with
a meal because the active
components of Glavonoid™ are
fat-soluble polyphenols, which
can be absorbed more effectively
with food. As mentioned above,
Glavonoid™ can stimulate
lipolysis (fat burning process) and
at the same time, suppresses
liposynthesis in the liver. Therefore,
if you take Glavonoid™ with
breakfast or lunch, you can expect
that Glavonoid™ will help you to
decrease your fat synergistically
with daily physical activities (such
as working, shopping, cleaning,
and commuting). When you
take Glavonoid™ with dinner,
you can expect it to suppress
fat synthesis in the night time,
when parasympathetic nervous
becomes predominant, which
normally activates fat synthesis in
the body. The daily ingested dose
of Glavonoid™ is currently allowed
up to 120mg/day in the EU, while
up to 300mg in the US.

About the expert Dr KaKu NaKagawa is the manager of the Scientific Affairs & IP Team within the Functional Food Ingredients Group of the Kaneka Corporation.
When he joined Kaneka, he was involved in the R&D of new drugs. As part of his research, he studied molecular immunology in the Walter and Eliza Hall Institute of Medical
Research in Melbourne. Afterwards, he started to develop functional food ingredients for anti-metabolic syndrome, and discovered that liquorice hydrophobic polyphenols
(GlavonoidTM) decreased body and visceral fat in humans. He recently obtained his Ph.D. from Kobe University due to his research on Glavonoid™.
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Carbohydrates
and beyond
THE ADDITIONAl INGREDIENTS IN SPORTS DRINkS:
ARE THEy REAlly NECESSARy AND wHAT DO THEy DO?
Matt JonEs FINDS OUT.

T

he sport of triathlon requires
athletes to sequentially
swim, cycle and run over
various distances; therefore
the physiological demands
and nutritional challenges differ
greatly from race to race. A case
study revealed that the carbohydrate
energy expenditure alone was 3 753
Calories during the Grand Columbian
Half-Ironman triathlon (1). This study,
among others, clearly demonstrates
the elevated energy and carbohydrate
requirements of triathletes.

Sports drinks revealed
The sports drink industry is projected
to reach $2 billion by 2016; this
phenomenal figure highlights the
rapid rise in popularity of such drinks,
designed to delay the onset of fatigue
and enhance athletic performance
through the simultaneous delivery of
carbohydrate and fluid. The primary
constituents of traditional sports
drinks are carbohydrates, water and
electrolytes, but current products have
extended their formulations beyond
these three ingredients. The following
article will critically analyse the efficacy
of inclusion of a few of these added
ingredients.
• Carbs and ElECtrolytEs: The
carbohydrate content of drinks provides
a source of energy and serves to delay
the onset of fatigue. Fatigue during
prolonged exercise can be linked to
muscle glycogen depletion and reduced
blood glucose concentrations. The water
content of drinks limits dehydration; a
result of increased sweat losses, which
is another contributor to impaired
endurance performance. The electrolyte
content serves to replenish those lost
through sweat during exercise. Sodium
retention is tightly-regulated by the
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renin-angiotensin-aldosterone system;
however under certain circumstances
where large sweat sodium losses
occur (typically in ultra endurance
events), or where the consumption of
dilute fluid exceeds sweat loss, mild
hyponatremia (low plasma sodium
levels) can ensue. Therefore, typically
sports drinks that include sodium in
concentrations of 0.5-0.7 g/l of fluid
(21-30 mmol/l) are recommended
(2) to athletes. The replacement of
electrolytes during and after exercise
is also useful for maintaining the thirst
drive, and sodium concentrations of
between 10-25 mmol/l enhance the
palatability and voluntary consumption of
fluids consumed during exercise. Most
athletes’ electrolyte requirements are
sufficiently provided by a balanced diet;
although in prolonged endurance events,
replenishment through sports drink
consumption is necessary. Interestingly
though; in a rehydration study following
an exercise-induced loss of 2.5%
body weight, subjects exhibited greater
plasma volume recovery and lower urine
volumes when they ingested chicken
broth and chicken noodle soup as
opposed to a traditional sports drink (3).
• CaffEinE: The capacity of caffeine
to enhance muscular performance
was first realised over 100 years ago.
A number of manufacturers now
incorporate caffeine into their sports
drink and gel formulations, owing
to its ability to stimulate the central
nervous system, heighten alertness
and focus and potentially vasodilate
by relaxing smooth muscles. Caffeinemediated increases in oxygen uptake,
catecholamine release and metabolic
rate have also been reported, along
with reduced perceived exertion.
A review concluded the mean
improvement in endurance time-trial

performance with caffeine ingestion
was 3.2 ± 4.3%; however, as noted,
the authors did report a high degree
of variability, thought to result from
a variety of factors including time of
ingestion, ingestion mode and subject
habituation (4). Either way, research
comprehensively indicates that caffeine
consumed in doses between 3-6mg/
kg body mass approximately one hour
before exercise, augments endurance
exercise performance. Despite popular
belief, the ergogenic effects of caffeine
are similar in both non-habitual and
habitual caffeine consumers (5) and
four days of abstinence had no effect
on the ergogenic effect of caffeine
during time-trial performance (6).
Caffeine is completely absorbed 45
minutes after ingestion, with a half-life
of three to four hours, so ingestion
pre-exercise is warranted. However,
its ability to reduce perceived exertion
also makes ingestion during prolonged
exercise advantageous. Manufacturers
commonly include caffeine in doses of
50-100mg in sports drinks and gels,
meaning the average 70kg triathlete
would require anywhere between
two and eight gels or drinks to obtain
the optimal dosage; so perhaps lone
caffeine supplementation would be a
more effective method.
• nitratEs: Under hypoxic conditions
(strenuous exercise), nitrates and
nitrites are reduced to nitric oxide,
which is known to have several effects
on aerobic energy turnover in humans.
Nitric oxide is a vasodilator and appears
to play a role in the regulation of
oxygen delivery to the working muscles
(7). It is believed that the increase in
nitric oxide following nitrate ingestion
reduces the oxygen cost of exercise
through enhanced muscle efficiency, by
reducing the energy cost of contraction
www.fsnmag.com
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“Large doses
of BCAA during
exercise may
also slow or
impair water
absorption across
the gut, causing
gastrointestinal
disturbances.”

or enhanced mitochondrial efficiency –
or both. Research in moderately-trained
subjects (VO2max > 50 ml/kg/min)
indicates that a dose of 300mg nitrate
results in a peak in plasma nitrate
within two to three hours and reduces
the oxygen uptake during steady-state
submaximal exercise. However, much
of the existing evidence suggests that
these results are not replicated in
trained, elite subjects (VO2max > 65 ml/
kg/min); with speculation that highlytrained subjects already have optimal
nitric oxide synthetic capabilities,
making exogenous nitrate supplies
useless (8). A number of manufacturers
include nitrate in dosages close to
the required active dose of 300mg in
their respected drinks, gels and shots.
Although the current evidence appears
to suggest that these products are only
effective in untrained or moderatelytrained individuals, further studies are
required to confirm this. It also appears
that chronic, as opposed to acute,
ingestion is required to optimise the
ergogenic effect.
• CARNITINE: Carnitine is a naturallyoccurring acid that can either be
synthesised or consumed from dietary
www.fsnmag.com

sources. L-carnitine plays an important
role in enabling the transport of longchain fatty acids across the otherwise
impermeable inner mitochondrial
membrane. It is hypothesised that
increased availability of L-carnitine will
increase the capacity to transport and
oxidise fatty acids in the mitochondria,
posing significant benefits to endurance
athletes. This mechanism has been
demonstrated in-vitro, with elevated
free-carnitine pools raising long-chain
fatty acid oxidation by the mitochondria
(9). The issue in-vivo however exists in
the delivery of carnitine to the muscle
across a large concentration gradient,
where even substantial oral intakes will
not result in measurable alterations
in muscle carnitine concentrations.
This would explain the comprehensive
level of data showing no ergogenic
effect of acute L-carnitine ingestion on
metabolism or endurance performance
(10). Interestingly however, a recent
study has demonstrated that hyperinsulinaemia, in the presence of hypercarnitinaemia, can augment muscle
carnitine content by approximately
14%, through increased sodiumpotassium pump activity. The same
lab went on to discover that 24 weeks

of L-carnitine supplementation in
a dosage of 1.36g/day, combined
with a carbohydrate solution of 160
g/day, increased muscle carnitine
stores by 21%; this resulted in an
increase in power output of 11%
from baseline during the performance
trial. Performance was not however
different between groups at 12 weeks
of supplementation (11). So methods
of increasing skeletal muscle total
carnitine content have been uncovered,
but further research is required, since
current methods are not without their
limitations. Either way, an acute dose
of 2g L-carnitine, as found in popular
sports drinks and gels, is likely to be
ineffective.
• PROTEIN: A number of sports
drinks now contain protein or
individual amino acids, typically in
a 4:1 ratio carbohydrate-to-protein.
There are some reports of enhanced
performance in endurance exercise
following consumption of sports drinks
that provide protein or amino acids,
compared to traditional carbohydrateelectrolyte formulations. The case
for the consumption of drinks with
combined protein and carbohydrate
FSN SEPTEMBER/OCTOBER 2013
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in the recovery period after exercise
is strong, although the benefits
of such drinks during exercise
are contentious. A meta-analysis
that explored the influence of
protein ingestion during exercise on
subsequent endurance performance
suggested a methodological bias
exists; only three of the qualifying
studies were time-trial protocols
(relevant to competitive triathlon
performance) and only three were
controlled for caloric content and
contained an iso-caloric trial (12).
The three time-trial protocols
reported no significant improvement
with protein ingestion. Studies that
controlled for calorie content revealed
a performance improvement of just
3.4%, although not all of those were
time-trial protocols; some were time
to exhaustion. The authors concluded
that compared to carbohydrate
alone, co-ingestion of protein and
carbohydrate during exercise
enhanced the performance of time
to exhaustion protocols – this was
during iso-carbohydrate trials. Thus,
the ergogenic effect of protein seen
in such studies may be because of
a generic effect of adding calories as
opposed to a unique benefit of protein.
• Branched chain amino
acids: Many have also suggested
that Branched Chain Amino Acid
(BCAA) ingestion during exercise
may attenuate central fatigue
and thus enhance endurance
performance. Central fatigue is
believed to occur when alterations
within the Central Nervous System
(CNS) decrease the ability to
voluntarily send a signal to a
neuromuscular junction and thus
stimulate muscular contraction.
The central fatigue hypothesis
predicts that the ingestion of
BCAAs during exercise will raise
plasma BCAA concentrations,
which inhibits the transport of
free tryptophan into the brain; this
subsequently reduces the synthesis
and release of the neurotransmitter,
serotonin. Serotonin has been
linked to sensations of fatigue while
exercising, so by reducing it, we may
improve endurance performance
(13). Although this mechanism
makes good intuitive sense and
fatigue during prolonged exercise
is clearly influenced by a complex
interaction between peripheral and
central factors, the hypothesis lacks
28
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significant support. Little is known
about the mechanisms underlying
CNS effect on fatigue, due to the
obvious difficulty of studying an
intact human brain (14). Existing
research has suggested that to be
physiologically effective in reducing
central fatigue, large doses of BCAAs
are probably required. Large doses
are however likely to increase the
ammonia concentration in plasma,
which is known to be toxic to the
brain and muscle. It has also been
suggested that the buffering of
ammonia could lead to early fatigue
in working muscles by depleting
glycolytically-derived carbon
skeletons (pyruvate) and draining
intermediates of the Krebs cycle.
Large doses of BCAA during exercise
may also slow, or impair, water
absorption across the gut, causing
gastrointestinal disturbances.
• medium chain
Triacylglycerols: Skeletal
muscle contraction is fuelled by fat and
carbohydrate during exercise, with fat
being quantitatively thought to be the
most important fuel for an endurance
sport such as the triathlon. Glycogen,
particularly muscle glycogen, is an
important fuel if higher intensities are
required – during a sprint finish in
a triathlon perhaps. Body glycogen
stores are small (8-16 MJoules) and
can be depleted within 60 minutes,
whereas fat stores are extremely large,
even in very lean triathletes (192 MJ
in an 80kg person with 15% body
fat). Any adaptation that may preserve
carbohydrate stores and increase
fat oxidation can therefore enhance
endurance capacity. Medium-Chain
Triacylglycerols (MCTs) are composed
of fatty acids with a chain length of
6-12 carbons; MCTs by-pass the
lymphatic route and travel rapidly
into portal circulation via passive
diffusion, which make it a readilyavailable energy source to the body.
The unique metabolism of MCTs
has been met with great interest in
the exercise performance arena and
some manufacturers have included
MCTs in their sports drink and gel
formulations. A comprehensive review
of the effects of MCT ingestion during
exercise on endurance performance
was completed in 2004. Dosages
in the studies ranged from 30-116g
MCT; timing of ingestion ranged
from one hour pre-exercise and at
15 minute intervals during training;

duration of exercise ranged from
120-180 minutes and intensity
ranged from 57-60% VO2max (15).
Only one of the eight trials showed
a performance improvement and
reduced glycogenolysis with MCT
supplementation and adverse
gastrointestinal effects generally
occurred at dosages greater than
50g MCT. More recently, and more
relevant to triathlon performance,
a group of cyclists ingested 200ml
of a 10% carbohydrate solution or
one containing 4.3% MCT and 10%
carbohydrate every 20 minutes. Timetrial performance was significantly
slower in the MCT trial and half of
the subjects experienced adverse
gastrointestinal discomfort (16).

Conclusions
Having critically analysed a number
of the added ingredients included
in popular sports drinks and gels, it
appears that only caffeine is currently
of proven benefit beyond the typical
carbohydrate, electrolyte and water
formulation. Nitrate-containing
formulations could be advantageous
to untrained athletes in the dosages
typical of existing formulations, while
L-carnitine would be ergogenic if it
could be effectively delivered to the
muscle. Further research is required
to illustrate the role of protein during
exercise and perhaps develop upon
the role of BCAAs in the central
fatigue hypothesis, while MCTs quite
conclusively offer no performance
benefit and could potentially even
negate performance in some
individuals. FSN
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READER SURVEY 2013
Dear Reader,
To help us continue to bring you all the latest news, views, research and
products from the world of sports nutrition we ask you to participate in
our annual reader survey. We’d like to know a bit about you and what you
think of FSN. By taking just a few minutes to complete this questionnaire
you will help us cover the topics you want, in the way you want them.
All replies remain confidential and every entry goes into a prize draw to
win two cases of Multipower Sportsfood Whey Protein Drink.
Thank you for making FSN an even better read in the months to come.
Yours faithfully

Ian Craig
Ian Craig
Editor

WIN

BY COMPLETING THE FSN READER SURVEY
YOU WILL ENTER A DRAW TO WIN A TUB
OF REFLEX INTRA FUSION® MUSCLE &
STRENGTH. GOOD LUCK!

Intra Fusion®
Is an intra-workout product with 7g of branched chain amino acids per 14g
serving. The branched chain amino acids L-leucine, L-isoleucine and L-valine
are probably the most essential amino acids for athletes in training. The
formulation also includes 2.5g of glutamine and 1.5g of citrulline malate
per serving as well as potassium, magnesium, zinc and vitamin B6.
Intra Fusion® contributes to normal protein and glycogen metabolism
as well as a reduction of tiredness and fatigue. Visit http://www.
reflex-nutrition.com/intra-fusion-intra-workout-support.html/ for more
information.
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☐ Under 20
☐ 31 -40
☐ 51-60

☐ 21-30
☐ 41-50
☐ Over 60

2. Please tell us your sex
☐ Male
☐ Female
3. How often do you read FSN?
☐ Every issue
☐ Every other issue
☐ This is my first issue
4. How do you rate FSN’s editorial in
providing you with coverage of the latest
news in sports performance and nutrition?
☐ Good
☐ Average
☐ Poor
5. How valuable do you find the advertising
in FSN?
☐ Very valuable
☐ Valuable
☐ Not valuable
6. What do you do with FSN after you have
read it?
☐ Keep it
☐ Pass it on
☐ Recycle it
7. What would you find most useful to read
online?
News (please circle)
Very valuable Valuable Not valuable
Product reviews
Very valuable Valuable Not valuable
Previous issues of Functional Sports
Nutrition
Very valuable Valuable Not valuable
Other (please state): …………………......
..................................................................
..................................................................
8. On average, how many people read your
copy?
☐1
☐3

☐2
☐ 4 or more

11. On average, how much do you spend on
products for sports nutrition per year?
☐ £0-£100
☐ £251-£400
☐ £551-£750

☐ £101-£250
☐ £401-£550
☐ More

12. Which of the following products do you
find most useful to read about?(Tick
three)
☐ Minerals
☐ Vitamins
☐ Antioxidants
☐ Herbal Medicines
☐ Amino Acids
☐ Enzymes
☐ Kit
☐ Books
☐ Other (please state): ...........................
..................................................................
..................................................................
13. What do you find most valuable about
FSN?
..................................................................
..................................................................
..................................................................
..................................................................
14. What do you find least valuable about
FSN?
..................................................................
..................................................................
..................................................................
..................................................................
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16. What is your occupation?
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☐ Sports therapist
☐ Sports coach
☐ Personal trainer
☐ Nutritional therapist
☐ Other (please state): ...........................
..................................................................
..................................................................

rs

ur
ve

y

17. What sports do you take part in, your
spare time?
☐ Triathlon
☐ Cycling
☐ Swimming
☐ Climbing
☐ Martial arts
☐ Football
☐ Running
☐ Boxing
☐ Tennis
☐ Sailing
☐ Other (please state): ...........................
..................................................................
..................................................................
..................................................................
18. Do you have any other comments about
FSN?
..................................................................
..................................................................
..................................................................
19. What are your top three favourite sports
nutrition brands?
1. ...........................................................

15. Are you a member of any professional
associations?

2. ...........................................................
3. ...........................................................

..................................................................
..................................................................
..................................................................

Thank you for completing our Functional Sports Nutrition Reader Survey 2013; please remember to fill in your details below and
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Nutritional supplements
versus drugs in sport
WITh ThE gROWINg INTEREST IN ThE uSE OF NuTRITIONal
SuPPlEMENTS FOR SPORTS PERFORMaNCE aNd aCCuSaTIONS
CONNECTEd TO RECENT dOPINg CaSES OF 2013, Dr HannaH Moir
hIghlIghTS ThE CONCERNS FaCEd By aThlETES OvER ThE RISkS OF
INadvERTENT dRug dOPINg.
Nutritional supplements
as ergogenic aids or a
doping risk?
With ever-growing interest in the use
of nutritional supplements among
both recreational and elite athletes
for enhancing performance, as well
as use by the general population for
health or body-image enhancement,
the supplement industry has
expanded into a billion pound
market. With increased emphasis
from governing bodies, nutritional
companies’ involvement with sport
and the increasing numbers of semiprofessional and seriously amateur
competitors striving for sporting
success, there is growing interest in
the use of nutritional supplements.
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The industry has however
recently faced criticism, following
accusations of contamination in
doping cases in 2013. It is not a
new thing that the contamination of
dietary supplements has been linked
to positive drug tests in sport, but I
ask; is the industry responding to the
media glare and is it starting to take
a step in the right direction?

Why are supplements
used?
Nutritional dietary supplements
include the likes of vitamins,
minerals, carbohydrates, proteins,
sports drinks and plant-derived
extracts. Many athletes choose to
supplement their diets this way as

they feel they are using ‘natural’
products to deliver maximal benefits
to performance, recovery and the
immune system (1).
Consumers assume these natural
products are free of toxins or sideeffects, but some have the potential
to harm (1,2). Indeed, much
evidence disputes the beneficial
effect of supplements and in excess
they can potentially be toxic to the
body (3).
Supplement use can be dated
as far back as the ancient Olympic
games (3) and are often consumed
to support the athletes’ increased
physical demands. although
diet, lifestyle and training can be
optimised without the need of
www.fsnmag.com
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Table 1: Athletes
identify a number
of reasons to
explain why they
choose to use
supplements
(3,4), which
includes:
• To substitute a
poor diet.
• To provide
additional
nutrients to
supplement even
a good diet.
• To prevent or aid
recovery from
illness or injury.
• To facilitate
recovery from
training.
• To tailor nutritional
support to
provide ergogenic
advantage
in particular
circumstances.
• The maintenance
or enhancement of
performance.
• Following advice
from a doctor.
• Provided by a
governing body.

www.fsnmag.com

nutritional supplements, athletes
consider the potential benefits of
such supplements as ergogenic aids
(that is, performance-enhancing).
A survey by UK Sport in 2008
identified that within the UK, 59%
of high-performing athletes, many
involved in professional sport,
reported the use of at least one
nutritional supplement, with many
using a combination (5). The use
of supplements varies widely but
multivitamins, vitamin C, creatine,
whey protein, echinacea, iron,
caffeine, magnesium and ginseng
are among the most commonlyreported (4,5,6).
Athletes in speed, power or
endurance events have the highest
reported use of dietary supplements,
more than team sport athletes
(7). Although some research has
reported a decrease in the trend
since 2002 (7), dietary supplement
use is still relatively high and
consumed on a daily basis.
The problem is that research
has shown that many supplements
and nutritional products have been
found to contain contaminants
including prohibited substances
such as steroids and stimulants;
either accidentally or in some cases,
deliberately. In some cases, as many
as 25% of nutritional supplements
have been contaminated with banned
substances (1). Athletes should
consider the potential risks and
personal responsibility with regards
to the World Anti-Doping Agency
(WADA) code’s prohibited list in terms
of contaminated supplements.
A key issue faced by elite athletes
is that governing bodies, sponsors
or their support personnel, often
pressurise them towards the
supplements that they should be
using. Also, athletes place a high
degree of trust in their doctors,
health professionals, nutritionists,
physiotherapists and coaches in
regards to dietary supplement use
and doping (8). However, there
is often a lack of understanding
regarding the use of such
supplements and they are often
taken independent of doctor or
dietician advice (6).
A concern is that supplements
are largely unregulated; there is no
jurisdiction and manufacturers are
not obligated to list every ingredient
in their products, unlike in food
products.

“A prohibited substance is not just
down to performance enhancement
but also harm to health...”
Prohibited substances
in sport
The prohibited list is compiled by
the World Anti-Doping Agency
(WADA), who updates the list yearly,
but importantly, can make additions
at any time. The more commonlyknown or often abused items
are shown in Table 2. Prohibited
substances are banned when they
are deemed to meet at least two of
the following criteria:
1. It is considered to have the
potential to enhance or actually
enhances performance.
2. It presents actual or potential
health risk.
3. Violates the spirit of the sport.
In addition, a masking agent that
can cover up a prohibited substance
such as a diuretic is also classified
on the list.
Speaking to Amanda Batt, head
of Education and Athlete Support
at UK Anti-Doping (UKAD), she
highlights that; “UKAD’s message
on prohibited substances is not just
down to performance enhancement
but also harm to health, which is
as important.” Interestingly, the
substances included on the list or
that may be used by individuals,
may not actually have proven
performance enhancement.

Is there actually anything
to worry about?
On the whole, many dietary
supplements have had a clean, safe
history, with manufacturers being
careful with their claims, labelling
and ingredients used in products.
However, a number of studies
have demonstrated that many
commercially available nutritional
supplements are contaminated with
prohibited substances, or negatively
interact with prescription drugs and
cause adverse events (1). Research
has demonstrated that even low
levels of contamination can result in
detectable urinary concentrations in
excess of WADA thresholds (9).
Amanda stated that, “the
main risk is that no one at this
time can give a 100% guarantee
that supplements don’t contain
a banned substance…there are

multiple reasons for this; top of
the list is that the supplements
industry is regulated differently to
food and medicines. In the UK, the
two main agencies that regulate
supplements are the Food Standards
Agency (FSA) and Medicines and
Healthcare products Regulatory
Agency (MHRA) and depending on
what is in the supplement and who
is looking at the supplement will then
depend on whether that is picked
up and what legislation it may fall
under”.
Amanda identified that the
“other challenge is that many
substances and ingredients can
be listed under multiple names:
chemical name, slang name,
common name. A classic example is
Methylhexaneamine (MHA), which
was labelled as geranium oil, where
many athletes around the world fell
fowl. Therefore there are challenges
to athletes of being diligent and
understanding what is written on the
label”.
An example of such a case
concerned amateur sportsman
Tomasz Bielinski, who is a member
of the British Wrestling Association
(BWA); following an in-competition
test, his sample presented an
adverse analytical finding in respect
of MHA. Bielinski explained that
to assist his training he used the
supplement Jack3d, purchased from
a Polish company. The packaging
of the supplement included in the
product ingredient labelling, the
words; “1,3-Dimethylamylamine
(Geranium [Stem])”. This is a
synonym of MHA. Bielinski stated
that he had never had any formal
anti-doping education and was naive
to the fact supplements could cause
a doping risk.
A key concern is the wide
availability of over-the-counter or
online companies that provide
supplements that are not
regulated. It must be highlighted
that nutritional products differ to
performance-enhancing drugs,
but some manufacturers may
source products that contain
illegal substances. For example,
products manufactured in the
FSN SEPTEMBER/OCTOBER 2013
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SubStance category

reaSon for uSe

reaSon for Prohibition

anabolic Steroids

anabolic enhancement of protein synthesis for
muscle growth and improved recovery, such as for
power and strength-based activities,
e.g. weightlifting, athletics.

Mimics the effects of testosterone and
dihydrotestoeterone.

frequently found in nutritional supplements/food
products.
clenbuterol

Side-effects include: acne, stunted growth,
hypertension, infertility and coronary diseases.
both a beta-2 agonist and S1 anabolic agent.

increase in muscle mass while reducing body fat
for power/weight ratio for weight category sports.

Side-effects include:
tachycardia, tremors, nausea and dizziness.

cases found in nutritional supplements/food
products.
Diuretics

e.g. testosterone, stanozolol, boldenone, nandrolone
and clostebol.

acts as a masking agent of banned substances and
helps with weight loss for weight category sports.

Masking agent to prevent detection of banned
substances.
e.g. furosemide, bendroflumenthizide, metolazone.

ephedrine

human growth hormone
(hgh)

insulin

Methylhexaneamine (Mha)

Stimulant of central nervous system, improved
reaction time, increased strength and weight loss.
e.g. football.

classified as a stimulant.
Side-effects include: insomnia, anxiety and
tachycardia.

Promoted growth of muscle, bone and cartilage
increasing muscle mass, reducing fat and
increasing strength and improved recovery.
e.g. rugby, weightlifting.

Peptide hormone that stimulates igf-1 for insulin
secretion.

enhances glucose uptake and storage for
endurance activities. May also combine with hgh
and anabolic steroids to aid muscle growth.
e.g. cycling.

S2 peptide hormone, growth factor and related
substance.

Promotes mental and physical performance and
weight loss.

banned in-competition; ‘non-specified’.

Side-effects include: acromegaly, hypertension, muscle
weakness and neuropathy.

Side-effects include: hypoglycaemias, loss of cognitive
function, seizures, unconsciousness, coma, brain
damage and death.

frequently found in nutritional supplements/food
products.
tetrahydrogestrinone (thg/
the clear)

Same effects as testosterone to enhance protein
synthesis, muscle mass, increase strength and
power, and reduce fatigue, e.g. athletics.

anabolic steroid, related to gestrinone and trenbolone.

the author / uK anti-Doping take no responsibility for any subsequent changes to facts or figures.
for further information on supplement use in sport and prohibited substances visit: www.uKaD.org.uk/supplements.

United States have no requirement
for providing clear information of what
is contained within their nutritional
product. The factory may produce
substances that not only include
nutritional supplements, but also
medicinal products that contain
banned substances, leading to
cross-contamination. In some cases,
manufacturers may deliberately
include banned substances within the
nutritional supplement to produce the
ergogenic effect of the product.
Amanda identified that, “many
supplement products are bought over
the internet or from abroad, or even
stocked in local stores. For example,
when you go into a common high
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FSN SEPTEMBER/OCTOBER 2013

street store, which buys in a number
of products from the USA, their
regulatory systems are different to that
in the UK. So a UK-manufactured
product which is considered okay,
may also be manufactured in the
US and could contain completely
different ingredients. There is no
internationally agreed regulation of
supplement products. Even though
we might have reasonable legislation
and regulation in the UK, the amount
of products from the US, for example,
is a challenge.”
Recent media headlines
have tainted the bodybuilding
supplement industry, following
identification of a US supplier of a

commercially available weight-loss
product containing amphetamine-like
substances, highly-toxic pesticides
previously banned from human
consumption and designer steroids
linked to serious liver damage.
This unregulated industry means
athletes have no guarantees for what
is contained within the product,
regardless to what is stated on the
label.
For instance, Oxilofrine, a fat burner
and aid in weight loss, a natural
product found in bitter orange extracts,
has been the substance of focus
for a number of recent, high-profile
doping cases. Often listed as Flavia
Oliveria, a seemingly unobtrusive
www.fsnmag.com
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Figure 1: The
Informed-Sport logo
(www.informed-sport.org)

name, it is actually a stimulant
that has been found in a number
of new nutritional supplements.
Professional super middleweight
boxer, Brian Magee, tested positive
for stimulants oxilofrine and
beta-methylphenethylamine. In
response to the notification of the
positive results, Magee identified
that one possible cause was one
of the supplements he had been
using – a follow-up analysis of the
supplement confirmed the presence
of both prohibited substances in the
supplement. Consequently, Magee
was issued a six month ban.

Minimising the risk

RefeRences
1. Petróczi et al (2011).
Mission Impossible? Regulatory
and enforcement issues to ensure
safety of dietary supplements.
Food Chem Toxicol. 49:393-402.
2. Maughan RJ (2005).
Contamination of dietary
supplements and positive drug
tests in sport. J Sport Sci.
23:883-889.
3. Mottram DR (2011).
Supplement use in Sport. Drugs
in Sport, 5th Edition.
4. Petróczi et al (2007).
Performance enhancement with
supplements: incongruence
between rationale and practice. J
Int Soc Sports Nutr. 4:19.
5. Petróczi A & Naughton DP
(2008). The age-gender status
profile of high performing athletes
in the UK taking nutritional
supplements: lessons for the
future. J Int Soc Sports Nutr. 5:2.
6. Petróczi et al (2007).
Limited agreement exists between
rationale and practice in athletes’
supplement use for maintenance
of health: a retrospective study.
Nutr J. 6:34.
7. Heikkinen A et al (2011).
Use of dietary supplements in
Olympic athletes is decreasing:
a follow-up study between 2002
and 2009.
8. Petróczi et al (2008).
Nutritional supplement use by
elite young UK athletes: fallacies
of advice regarding efficacy. J Int
Soc Sports Nutr. 5:22.
9. Watson P et al (2009).
Urinary nandrolone metabolite
detection after ingestion of a
nandrolone precursor. Med Sci
Sport Exec. 41:766-772.

www.fsnmag.com

The positive news for athletes and
recreational athletes is that the
industry is taking a step in the right
direction.
The establishment of InformedSport, a quality-assurance
programme designed to minimise
the risk of accidental or deliberate
contamination in supplements,
works closely with registered
manufacturers and products
such as GSK and Maximuscle to
minimise the incidence of prohibited
contaminants. The programme
evaluates the process of product
integrity, screening both supplements
and raw ingredients through highquality, analytical testing.
Amanda highlights that there are
“some manufacturers out there
like GSK that are trying to do the
right thing and see that they have a
responsibility to protect sport”.
Products registered with the
programme display the InformedSport logo (Figure 1), and have been
screened for banned substances
through the rigorous certification
process by the world-class sport
anti-doping lab, HFL Sport Science.
It is encouraging to hear that HFL
are also trying to work at a European
level with other National Anti-Doping
Organisations (NADOs) schemes
to find common ground. Amanda
said; “There is ground being made
in trying to standardise minimal
standards for batch testing, so that
with elite athletes travelling, training
and competing abroad, UKAD would
hopefully be in a position to be
able to recommend other NADOs
schemes based on the common
standards”.
Amanda went on to say that; “HFL
are also trying to work with the US

market, working on a programme
called Informed-Choice, with
minimal testing so is not as rigorous
as Informed-Sport, but gives some
assurance to buying these products
and is a step in the right direction.”
• For further information on the
association of Informed-Sport, visit
www.informed-sport.org.

Not only will these practices
benefit athletes in making educated
and informed decisions on the use
of nutritional supplements, the
manufacturers who adopt such
standards also stand to gain in
the marketing of their products.
However, Amanda identified “the
issue that the industry is so big and
profitable, it is difficult to tackle
when elite athletes are a small
market of the industry.
“The image-enhancing
culture that we have is a real
concern; the bulk of issues we
face are underneath the elite
level; teenagers who are not in a
performance structure, who are
being misinformed or not had any
supplement education, relying on
what they see in the public gyms,
being recommended by uneducated
people and looking for quick fixes.
Supplement use at that tier is a
worry; as a result a number of
sports may shift the allocation of
testing to lower levels; for example
in Rugby Union, who have given
sanction to teenage athletes. Doping
in recreational sport is a concern to
UKAD and does impact on sport”.
The need for better quality control,
compliance and public awareness
is key (1) but more importantly, both
recreational and elite athletes must
remain vigilant in their supplement
choices. Any programme of vigorous
risk assessment and screening
processes does not guarantee that
the supplements are safe or free of
prohibited substances; it is a tool
that reduces the risk. Athletes should
rather focus more on basic training
and sports nutrition principles.
Inadvertent doping may be true for
some of the alleged positive doping
cases. However, when an athlete
violates the WADA strict liability
rule unintentionally by consuming
a supplement containing a banned
substance, ultimately that athlete
is responsible. WADA and UKAD
advise against the use of nutritional
supplements; they insist that an
athlete should avoid all forms of

supplements in view of the risk of
inadvertent doping. Fundamentally,
if individuals are going to continue
to use dietary supplements, making
the educated informed choices is
key. The overall message from UKAD
is that athletes have strict liability
and are solely responsible for what
is found in their system. No one
can give 100% guarantee that any
supplement product is safe to take or
free of banned substances. UKAD’s
role is to protect sport, through trying
to educate athletes and support
teams to make as informed decisions
as possible.

conclusions
The hidden dangers to supplement
use must be considered. Athletes
are 100% responsible for what
supplements go into their
bodies, but support personnel
and governing bodies should
also take up responsibility. The
use of nutritional supplements
could increase the probability
of a prohibited substance, but
education, preventive measures
and considering alternatives
can minimise the risk. Athletes
are advised to abstain from
supplement use, but perhaps with
the development of InformedSport, the industry is moving in the
right direction for a clean sport.
Fundamentally, a need for global
regulation of dietary supplements is
required. FSN
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Wheyhey! protein ice cream
cools down the nation
After a brand re-launch in April,
this summer sees revolutionary,
protein-enriched ice-cream
Wheyhey firmly back on the
shelves, doing better than ever
and now launching a high-profile
marketing campaign.
At the end of July, Wheyhey
announced that Ocado were the
next retailers to list the popular
range. They join Holland &
Barrett, GNC, Wholefoods, As
Nature Intended, Urban Kitchen,
Planet Organic, Fitness First and

Virgin, who are now selling the
low fat, no sugar products.
Wheyhey ice cream is already
a firm favourite among athletes,
celebs and models, with the likes
of David Gandy, Harry Styles,
Sam Warburton, Samantha Barks
and Chloe Madeley enjoying its
benefits.
Wheyhey’s protein ice cream
gives you the sweetness and
flavour you’ve come to expect
with ice cream, without all of the
sugar, fat and calories, and it is

Fuel yourself before a
workout with Pre.Fuel
Fuel Up: that’s the message from
Kinetica Sports Nutrition, who
has just launched Pre.Fuel – a
must-have, ‘clean’ pre-workout
supplement that helps keep the
body’s ‘engine’ fully-nourished
during exercise while powering
performance.
Containing a rich mix of
branched chain amino acid
supplements to contribute to
the growth and maintenance
of muscle mass, Pre.Fuel
also includes energy-boosting
B-vitamins and key minerals to
aid the reduction of tiredness
and fatigue. It is also enhanced
with 94mg of stimulating
caffeine per serving to create
a fast-working, pre-workout
supplement that doesn’t
contain any added carbohydrate
or sugar.
According to elite sports
nutritionist and Kinetica brand
ambassador, Matt Lovell, who
has helped design the product:
“Optimal sports nutrition is really
about fuelling properly for training
and recovering adequately
afterwards. Numerous preworkout supplements rely on high
levels of stimulants, which fail to
deliver real nutrients to muscle
fibres – resulting in poor muscle
strength, reduced power and
quick burn out”.
“Pre.Fuel is designed so it
36
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doesn’t leave you wired for hours
or suffering a post-workout
crash”, he adds.
Andy McKenzie, the strength
and conditioning advisor to
Kinetica Sports adds; “For
some time I had been looking
for a pre-workout supplement
that delivered enhanced
energy without endless artificial
stimulants. The upshot is I can
take this supplement, have a
great training session and then
fully refocus on my clients’
training with a clear head.”
Renowned for its natural
flavour engineering and trusted
nutritional formulation, each
product in the Kinetica range is
safe – batch tested within WADA
(World Anti-Doping Agency)
guidelines.

made from the
highest quality,
whey-based
protein isolate.
It is low in fat and
contains no sugar, choosing
xylitol instead. It also contains
absolutely no high fructose corn
syrup, an ingredient that is often
used in ‘healthy’, low fat frozen
yoghurts, which is incredibly high
in sugar.
Each 150ml tub contains a
mere 165 calories and with

22g of top notch
protein, Wheyhey supports lean
muscle growth and muscle
recovery.
Wheyhey is available in
chocolate, vanilla and strawberry
flavours.

UK’s first multivit
oral spray launches
The UK’s most comprehensive
spectrum of spray in the
mouth vitamins will hit the
health supplement market this
September. Developed by UK
health pioneer BetterYou, the
new MultiVit oral spray contains
a broad range of vitamins and
minerals, created to support
public health and well-being
and better reflect our rapidly
changing diet and lifestyles.
The product will sit alongside
the company’s award-winning
sublingual and transdermal
range, including the DLux
vitamin D oral spray range,
Boost B12 oral spray and
Magnesium Oil sprays and bath
soaks.
Multivitamin preparations
dominate the health
supplement market, with
the NHS estimating the UK
spends more than £139 million
on multivitamins annually.
Most of these are bought as
tablets and capsules. But
BetterYou’s research has found
that vitamins supplemented
sublingually are more easily
absorbed, as they don’t rely on
digestive efficiency which can
vary dramatically from person
to person.
The company, which believes

in putting a healthy diet first
whenever possible, thinks the
MultiVit oral spray will plug
the nutritional gaps caused by
current issues surrounding diet
and lifestyle in the UK.
Andrew Thomas, founder
and managing director at
BetterYou, said: “BetterYou is a
specialist in sublingual vitamin
preparations and we are proud
to add this new line to our
range. We are unparallelled in
producing the most researched
products available within our
market today and strongly
believe in demonstrating,
through solid scientific
research, that our products
don’t just actually work, but
are the most effective on the
market.”
The MultiVit oral spray is
designed for all the family and
is suitable for vegetarians,
those on a free-from diet and
throughout pregnancy and
breastfeeding. The supplement
includes vitamins A, C, D,
B1, B2, B3, B5, B6, K1, folic
acid and minerals including
selenium, biotin and iodine.
The oral spray retails at
£9.95 (24p per day) for 160
sprays, which is a 40 day
supply.
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Paleo diet and sports
performance

A designer whey hopes to
boost recovery

The rules of the Paleo diet are
simple, yet strict: eat nothing
that our ancestors two and a
half million years ago wouldn’t
have recognised. That means
grains, dairy, legumes, salt,
refined sugars, or processed
oils all go the way of the
dodo. Big Macs are definitely
out. Fish, grass-fed meats,
vegetables, fruits, roots and
nuts are in.
Simply put, in the realm of
the paleolithic gastronomic
enthusiast, protein and veggies
are king. Don’t even worry about
getting your five a day. If you’re
on the caveman diet, that’s your
new bread and butter. In fact,
you can forget everything you
ever knew about bread or butter.
They won’t come along for
thousands of years.
Bio-Synergy Paleo Diet
Protein is a trend-setting source
of protein in its category, and is
the perfect complement to the
successful pursuit of eating like
a hunter-gatherer.
The fundamental impetus
of the Paleo diet is to move
away from all the dangers of
the modern ‘Western diet’. That
means the excessive sodium
content, processed sugars,
and saturated fats that can be
found in much of the frozen
and fast food that many people
consume without batting an
eye. The simple truth is that
the over-consumption of these
foods is directly correlated to
skyrocketing levels of obesity,
diabetes and heart disease.
While it might seem like overkill

Arla Foods Ingredients has
launched a new, premium-quality
whey protein ingredient, offering
unparallelled performance
benefits to manufacturers of
sports nutrition products that are
designed to aid recovery.
Lacprodan® HYDRO.365 is a
whey protein hydrolysate, a type
of protein that is considered to
be the ‘gold standard’ among all
sports nutrition proteins on the
market today.
HYDRO.365 is a highlyeffective solution for athletes who
require fast recovery after intense
competitive events or training and
workout sessions. Whey protein
is already known to be the most
effective type of protein for aiding
recovery, thanks to its rich amino
acid content. But whey protein
hydrolysates like HYDRO.365
are scientifically-proven to offer
far-superior benefits because
they are digested and absorbed
more quickly, optimising the
body’s muscle-building and repair
response following exercise.
Peter Schouw Andersen,
business development manager
for Health & Performance at Arla
Foods ingredients, said: “Sales
of protein-based sports nutrition
products have risen strongly in
recent years, but what these
figures do not show is the fact
that many consumers are also
coming to recognise that not all
proteins offer the same degree
of benefits. Increasingly, they are
discovering that the very best
ingredients – like HYDRO.365
whey protein hydrolysate – provide
a level of effectiveness that is

to hit the rewind button by a few
million years, the implication
of continuing down the current
social trend in eating is a
nightmare scenario of a country
incapacitated by devastating
health problems.
A return to basics makes
solid nutritional sense: ditch the
offending elements of our toxic
Western diet in favour of quality
protein and several handfuls of
fruit and veg.
Access to fruits and
vegetables is the easy part –
never before in human history
has fresh produce been so
readily available at such
accessible prices.
Protein is more of a sticking
point. Not only is finding
affordable meat that isn’t cornfed a challenge, but integrating
quality meats into every meal
can be a bit of a struggle.
That’s where one element of
modern convenience comes
to the rescue of our embattled
modern caveman. Currentlyavailable protein powders offer
an excellent source of high-end
protein that doesn’t require
chasing down buffalo with a
sharpened stick. And finding
a brand that avoids unnatural
additives isn’t as hard as you
might think.
Sports nutrition suppliers
Bio-Synergy have specialised
in Paleo Diet protein which,
with their egg protein formulas,
boasts over 80% protein per
serving, with zero carbs and
fat. Time to party like it’s 1.99
million BCE.

simply not available from other
proteins, including other whey
proteins.”
He continued: “In an era
when the margin between
winning and losing can be
breathtakingly slim, elite athletes
are constantly looking to maintain
their competitive edge. They
know they need to train hard to
get results, but the frequency
of strenuous training sessions
typically has to be moderated to
allow sufficient time to recover.
Without proper recovery, a
sportsperson cannot hope to
maintain peak performance and
prevent problems such as muscle
damage, dehydration and injury.
HYDRO.365 is the perfect solution
to meet their needs.”
HYDRO.365 from Arla
Foods Ingredients offers all the
proven, superior sports nutrition
characteristics of whey protein in
a highly-purified form that makes
it easier to digest, so recovery time
is reduced. In one study, which
monitored athletes taking whey
protein hydrolysates after exercise,
the results indicated that they
could recover their full peak power
and eliminate muscle soreness
after just six hours, compared
with several days in the case of
standard whey protein.
HYDRO.365 can be formulated
into a comprehensive range of
sports nutrition product formats
– ready-to-drink beverages
(including clear beverages),
powders, gels, bars and tablets. It
is highly-soluble, UHT stable, pH
neutral and has a low bitterness
profile.

USN presents the first ever protein soup
A new addition to the Diet
Range, the USN Diet Fuel
Protein Soup has a delicious
meal replacement formula
with whey and soy protein,
which provides dieters with a
nutritious meal for anytime of
the day.
It contains all the essential
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nutrients in adequate quantities
to aid a healthy lifestyle and
physique. The high fibre and
protein levels in this Meal
Replacement Soup contribute
to the maintenance of lean
muscle and promote healthy,
long-lasting weight loss.
Additionally, it is formulated

with chromium to help maintain
a normal blood sugar level.
USN Diet Fuel Protein Soup
comes in convenient 55g
sachets and is available in
delicious Chicken & Herb and
Vegetable flavours. At just over
200 calories per serving, it is a
mid-day meal option.
www.fsnmag.com

GET IN
TOUCH

We would love to know what you think about Functional Sports Nutrition and its sistertitle, Total Sports Nutrition. So tweet us @FSNmagazine or email
info@targetpublishing.com.
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