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W

elcome to the 2017 offering of
In Sport, a special supplement
produced by Target Publishing in
association with Functional Sports
Nutrition magazine.
This year’s offering has been
insightful in many ways. For
one, we are seeing how the market is moving forwards,
innovating, developing its collective knowledge base, and
researching new uses for nutrients, and this is exciting for
all those involved in the sector.
By way of example, in this issue of In Sport, we go
into great detail about a number of specific nutritional supplements, which can make
a huge difference to an athlete, whether that be performance, ability to recover or
general health; we bring you a detailed look at the growing understanding of pea as a
great source of protein, why, and how you can ensure quality. We also benefit from the
expertise of sports nutrition expert, Rick Miller, who offers his insights into glutathione,
its role in maintaining performance and how can you increase production – it makes for
an eye-opening, educational read.
Also in this issue, former professional swimmer, Joe Welstead, give his advice on the
pre-workout rules when it comes to getting your nutrition right, and finally, coenzyme
Q10 is put under the spotlight in terms of its importance for anyone taking part in sport.
We hope you find this In Sport supplement an informative and educational read, and
feel free to send any comments to me at rachel.symonds@targetpublishing.com
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Coenzyme Q10

Coenzyme Q10 is essential for athletes, yet can
be depleted among those taking part in sport.
Here, Frankie Brogan, Senior Nutritionist at
Pharma Nord, details why we need it, and in
what form.

A

fundamental fact of
life we learn is that we
need food for energy,
but the reality is there
is more involved than
that. Food is the
first stage of energy
production, and a sophisticated array of
biochemical processes occur before our
muscles finally obtain the energy they need
in the form of ATP.
Adenosine triphosphate (ATP) is a
molecule that cells (including muscle)
depend on directly for energy in its most
basic form. The key process used to
produce ATP is the electron transport chain
(occurring in the mitochondria), which,
in turn, depends on adequate coenzyme
Q10. Consequently, Q10 (a vitaminlike substance) is essential for energy
production within every single cell in the
body and it’s estimated that over 95 per
cent of all aerobic energy is produced by
Q10.
Q10 is present in two forms in the body;
ubiquinol and ubiquinone, each with
slightly different properties. In practice,
Q10 cycles between these two forms
rapidly to suit the particular needs of the
body. This in part helps explain why Q10
has a range of beneficial mechanisms,
including the previously mentioned energy
production and acting as a powerful cellular
antioxidant.

SIGNS OF DEFICIENCY
While dramatic/severe Q10 deficiency
is reserved primarily for rare genetic
disorders, Q10 insufficiency (i.e. not having
enough for optimal health) is likely to
impact us all at some stage in life.
It’s estimated that 75 per cent of
the Q10 we need to thrive is produced
endogenously by the body (primarily in
the liver). This Q10 production declines
beyond our mid-20s as part of the natural
ageing process. A range of environmental
factors can accelerate this decline in Q10,
including:
▶ Chronic illness.
▶ Regular intense exercises.
▶ Smoking.
▶ Statin medication.

Q10 insufficiency typically manifests as
myalgia (muscle pain), tiredness, fatigue
and muscular lethargy. While undesirable
for any individual, these symptoms of
insufficient Q10 have a more specific
impact on athletic performance.

SPORTS PERFORMANCE
So, why does CoQ10 play such an
important role when we specifically look at
sports?
Our skeletal muscles have a high energy
demand, with trained muscle containing
more energy producing mitochondria than
non-trained muscle. This also translates as
higher use and demand for Q10 in athletes
to produce the ATP needed to meet energy
demands. It would come as no surprise
that organs such as skeletal muscles that
fail to meet their energy requirements will
consequently fail to work as effectively,
negatively impacting athletic performance.
Studies have shown that Q10
supplementation can assist athletic
performance via the reduction perceived
fatigue sensation(1), making exercises and
strenuous activity feel easier to perform.
Q10 (300mg daily) also resulted in less
injury and less muscular damage in elite
athletes, compared to a placebo in other
studies(2).
Cardiac muscle (much like skeletal
muscle) also has high Q10 demands,
resulting in Q10 being widely studied for
its applications in cardiac health. Many
benefits have been reported for Q10’s
ability to improve athletic performance in
subjects who have had previous cardiac
events(3,4) as it supplies a weakened heart
with improved energy capacity.
Many experts suggest that Q10 is one
of the most impactful and important
antioxidants for the body. Q10 acts as a
fat soluble antioxidant, responsible for
protecting delicate cell membranes from
oxidative stress, a phenomenon caused
when free radicals (molecules produced
from exercise, smoking, UV light, pollution
etc.) cause damage to bodily structures.
This may be particularly important for
athletes who frequently over train, as this
will produce more free radicals that can
be neutralised by the body, potentially
➤
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Coenzyme Q10

resulting in cellular damage.

IN GOOD FORM
In terms of supplementing, what is the
best form for those taking part in sport?
Q10 is ideally sourced organically (i.e.
carbon-based), with the most researched
source being yeast. Yeast-based Q10
is produced as large orange crystals,
which are 100 per cent identical to Q10
found in the human body but are not
well absorbed in the gut due to their
size. This is countered by manufacturing
techniques that ensure the Q10 fractions
are made small enough for the body
to absorb and will remain stable in the
capsule.
Asking your manufacturer directly for
bioavailability (i.e. how well it absorbs in
the body) trials on their Q10 is ideal for
securing the best Q10. It’s also important
to note that Q10 is ideal in oil capsule
format, considering that Q10 is fat soluble
and absorbs best in the presence of fats/
oils.
In terms of dosage, 200mg-300mg

6

daily is a great range to aim for as
it’s used in most successful studies
demonstrating benefit. Splitting the dose
up over the day (i.e. 100mg breakfast and
100mg lunch) has demonstrated an even
greater improvement in serum Q10 levels.
If sporting professionally, it’s imperative
that all supplements undergo stringent
manufacturing procedures to ensure a
product is free of contaminants (some of
which would cause a failed anti-doping
test). Q10 supplements produced to
pharmaceutical standards and control
offer much more security and peace of
mind than those produced as a food
grade dietary supplement, as they are
more carefully screened to ensure no
contamination and a more accurate dose.
The concept of bioavailability is so
important when dealing with Q10 that
absorption fads, such as nano technology
or molecular manipulation, exist to
capitalise on this, but there’s insufficient
scientific evidence at this time to support
these and should be avoided in favour for
more evidence-based techniques.
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Glutathione

Glutathione
and sports
performance
Dietitian, Rick Miller,
guides us through the
functions of glutathione
and its importance
in supporting sports
performance.
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Glutathione

G

lutathione (GSH)
is a small peptide
made from the nonessential amino
acids L-glutamic
acid, L-cysteine and
glycine. This short
peptide is found in nearly all cells within
the cytosol, with the remainder being
found within the mitochondria, nuclear
matrix and peroxisomes1 in the animal
kingdom, including the human body,
where it acts as a powerful antioxidant.
Glutathione is highly concentrated in
key organs, including the liver, lungs,
kidney and, of further importance to the
athlete, in skeletal muscle2 (Figure 1.)

byproduct of enzymatic systems, such
as inflammatory cells trying to kill off
pathogenic invaders or more contextually
to athletes, exercise6.
These reactive species are molecules
or fragments of molecules that possess
an unpaired electron in their outer orbital.
Because of the molecular instability,
radicals are highly reactive and can
promote damaging oxidation reactions
with cellular proteins, lipids or DNA,
leading to oxidative stress and impaired
cellular function.2
Antioxidants, such as glutathione,
vitamin C, vitamin E and alpha-lipoic acid
(ALA), damage by donating an electron
to these highly charged molecules. This
completes the electron shell and renders
the free radical ineffective.
Yet, despite the potential for damage,
low levels of reactive oxygen species
(ROS) present in skeletal muscle are a
requirement for normal force production.
Indeed, a modest increase in ROS will
increase force production up to a point,
before the excess ROS will induce
muscle fatigue (Figure 2).

Figure 1. Locations of important intracellular
and extracellular antioxidants within the skeletal
muscle myocyte. See text and Table 1 for details
on antioxidant function. Vit E = vitamin E, Vit
C = vitamin C, aLA = a = lipoic acid, GSH =
glutathione, CAT = catalase, GPX = glutathione
peroxidase. Source. Powers et al. (2006).

UNDERSTANDING OXIDATIVE
STRESS
Oxidative stress has been established
to be a central mediator of muscular
fatigue3 and for this very reason, muscles
contain a proverbial army of defence
systems to keep the system in balance.
Cells are protected against this
onslaught of oxidative injury by a
collection of antioxidants, which
effectively reduce excess free radicals,
reactive oxygen species (ROS) and
reactive nitrogen species (RNS) –
collectively termed ‘reactive species’.
The most abundant reactive species are
superoxide (O2) and nitric oxide (NO),
superoxide being produced through
the incomplete reduction of oxygen
in electron transport systems or as a

Figure 2. Theoretical model of biphasic effect of
ROS on force production. Point 1 represents the
force production by unfatigued muscle exposed
to antioxidants or a reducing agent. Point 2
illustrates the force generated by muscle in its
basal state (i.e., no antioxidants or oxidants
added). Point 3 illustrates the force produced by
unfatigued skeletal muscle exposed to low levels
of oxidants; this represents the optimal redox
state for force production. Point 4 illustrates the
deleterious effects of excessive ROS on skeletal
muscle force. Source: Powers & Jackson (2008).

Therefore, the key to this process is
efficiency of the antioxidant system and,
thereby, keeping the muscle cell in a
balanced redox state.

WHY IS GLUTATHIONE A
UNIQUE ANTIOXIDANT?
“The mother of all antioxidants” – Dr

➤
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Mark Hyman, MD., Chairman of the
Institute for Functional Medicine.
There are two major reasons why
glutathione needs to be your top priority
when assessing your client for redox status
and these are summarised (Figure 3).

Figure 3. Glutathione metabolism and
glutathione-dependent cellular defence
mechanisms. Drugs and xenobiotics are taken
up by the cell and metabolised by cytochrome
P450s. This potentially generates electrophilic
cytotoxic intermediates (dashed symbols)
and ROS (Phase I). GST catalyses glutathione
conjugation reactions (Phase II). The conjugates
are transported out of the cell by multi-drug
resistance proteins (MRP). GPX-catalysed
reduction of ROS results in the formation of
GSSG and excreted via MRP. Substrates for
GSH synthesis are provided by transport of
amino acids across the membrane or by the
action of gamma glutamyl transferase (GGT)
and dipeptidases. The synthesis of GSH results
from the effort of GCS and GSH synthetase.
Thick arrows indicate processes involved in GSH
synthesis.

▶︎ Glutathione is unique in that it contains
a cysteine residue: Because of this, it is
readily oxidised to glutathione disulphide
(GSSG) by electrophilic substances,
like reactive species by Glutathione
Peroxidase (GPX). Glutathione is also
pivotal in managing the oxidative stress
associated with advanced glycation end
products (AGEs), proteins that become
glycated as a result of exposure to sugars
and highly relevant in those with diabetes
mellitus, impaired glucose tolerance,

atherosclerosis, chronic kidney disease and
potentially neurological conditions, such as
Alzheimer’s disease.8
▶︎ Glutathione readily conjugates with
potentially toxic electrophilic xenobiotics:
Drugs and xenobiotics are taken up by
the cell and
metabolised
by cytochrome
P450s in
the liver,
generating
electrophilic
cytotoxic
intermediates
and ROS
(Phase
I). These
xenobiotics
include
chemical
carcinogens,
environmental
pollutants,
endogenous
α,βunsaturated aldehydes, quinones,
epoxides, and hydroperoxides (which are
formed as secondary metabolites during
oxidative stress7). It does this via the
enzyme glutathione S transferase (GST)
and therefore acts as a major support to
the body’s Phase II detoxification pathways
of the liver.
As there is an abundant efflux of GSSG
from cells, this contributes to a net loss
of intracellular GSH, which must then be
recycled and thus maintain GSH status.

RESEARCH SUPPORTING
MAINTENANCE OF
GLUTATHIONE STATUS
As you can now appreciate, disturbances
in GSH homeostasis are implicated in the
aetiology and progression of a number
of human diseases, including cancer,
diseases of ageing, cystic fibrosis, and
cardiovascular, inflammatory, immune,
metabolic, and neurodegenerative
diseases.4
Performance conditions have also
received considerable attention and these
are outlined in Figure 4. There are a lack
of trials with orally administered glutathione
and this is potentially due to older
preparations of oral glutathione that did not
efficiently increase intracellular glutathione
levels, due to the rapid degradation of

glutathione to its constituent amino acids.
However, newer preparations of
glutathione that have been encapsulated
in liposomal preparations will survive the
digestion process. They are bioavailable15
and can be absorbed intact into the blood
stream. N-Acetyl Cysteine (NAC) is another
possible consideration to increase GSH
concentrations and is easily sourced.
The dosage of NAC required to
elicit side effects is very high. In acute
Paracetamol (acetaminophen) overdose,
NAC is provided at 140mg/kg bodyweight.
However, studies using this in a
performance context have typically dosed
at 2-600mg per dose, based upon the halflife of the compound of one to two hours.
In some studies, it has been dosed much
higher for the chelation of heavy metals,
(such as lead), using approximately 800mg
in two daily doses.16

HOW CAN YOU INCREASE
GLUTATHIONE PRODUCTION
MAXIMALLY?
In effect, the balance of cellular GSH is
regulated by two major mechanisms:
▶︎ Controlling the exposure of the system
to oxidative stressors, such as drugs,
xenobiotics and intracellular oxidative
stress.
▶︎ Provision of the raw materials to make
glutathione and/or supplementation of
glutathione and its precursors, such as
N-Acetyl Cysteine and thus support the
intracellular pool.
The challenge for the practitioner
lies in ensuring that their assessment
accounts for both of these aspects of the
balance, not just one. The temptation is
to simply boost the system with more oral
glutathione, NAC or other antioxidants.
This will almost certainly help in the short
term, but is not likely to ameliorate the
health and performance concerns of a
highly ‘oxidatively stressed’ client.
A good example of this was
demonstrated recently in research
conducted in milk intolerant subjects
subject to the dietary exorphin, betacasomorphin-7 (BCM-7) through the
consumption of A1 beta-casein (A1BCN)
containing cows’ milk. A1BCN is only
found in European breeds of cow and is
absent from other mammalian species,
such as goats’ and sheeps’ milk. Whilst
cows’ milk is a potent source of cysteine
and will boost the GSH in those who ➤
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Mode of
Exercise

Subject Pool

Treatment

ExerciseDependent
Measure

Performance
Improvement

Reference
No.

Cycling to
Fatigue

Adult male
endurance
athletes

Multiple IV
doses of
NAC before
and during
exercise

Time to
fatigue

+24%

10

Single IV
dose NAC
pre-exercise

Time to task
failure

Depletion Targets for GSH
Dietary Triggers (e.g. exorphins, food
hypersensitivity)
Dietary balance (excess free sugars, lack
of vitamin C, E, beta-carotene, essential )
Xenobiotics (pollutants, drugs)

Breathing
against
inspiratory
load

Adult men

+50%

11

Repetitive
Handgrip
Exercise

Adult men
and women

Single IV
dose NAC
pre-exercise

Time to task
failure

+15%

12

Repeated
Electrical
stimulation of
limb muscle

Adult men

Single IV
dose NAC
pre-exercise

Force
decline
after 30
minutes of
contractions

+15%

13

Cycling to
fatigue

Adult male
endurance
athletes

Multiple IV
doses of
NAC before
and during
exercise

Time to
fatigue

+26%

Steady state
cycling for 60
minutes

Adult men

1000mg
Oral
glutathione
for 2 weeks

blood lactate Reduced
16
and blood
accumulation
glucose
of blood lactate
and rating
of perceived
exertion

Injury, Surgical Trauma, Burns
Radiation
Infection

14

Figure 4. Summary of performance trial demonstrating an improvement in performance with dosed
N-Acetyl Cysteine, a precursor for reduced glutathione. Oral glutathione was used in the final study
(15).

Figure 5. Considerations for the Functional
Practitioner in managing lifestyle, environmental
and dietary factors influencing reduced
glutathione status.

“Glutathione is
gaining major traction
as both a potent
supporter to overall
health and improving
the performance of
those competing in
recreational and
high performance
exercise.”

consume it, the subjects’
GSH status was truncated
by A1BCN and only the
consumption of A1 betacasein-free cows’ milk (a2
milk) allowed for maximisation
of GSH status.9
What this strongly
supports is that practitioners
with training in functional
medicine are best placed to
maximise glutathione status.
Through the system’s biology
approach, this calls for the
detailed assessment of a
medical history, removal of
agents that could be triggering
further oxidative stress and
support of the current systems
through dietary modification
and supplementation to
support the Phase I and II
detoxification pathways of the
liver (Figure 5).
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Glutathione
CONCLUSIONS
Glutathione is gaining major traction as
both a potent supporter to overall health
and improving the performance of those
competing in recreational and high
performance exercise.
Whilst more data is needed to elucidate
all the ways glutathione can support
performance, it appears to be a safe,
relatively easily sourced supplement in
the context of a functional approach to
supporting the client and may provide
significant input to long-term and shortterm performance.
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PHARMA NORD’S BIO-QUINONE Q10.

In Sport
product
showcases
SUPER FOR SPORT
- PRΩMEGA FLEX

A monthly programme
combining the power of Pea
Protein and Super Omega-3
with additional fitness products
to create a comprehensive,
synergistic blend of ingredients
that contribute to energy,
vitality, and sports nutrition.
Pea Protein - contributes
to the growth and maintenance of muscle mass, and the
maintenance bones
Omega-3 - contribute to the normal function of the heart, and
blood pressure
EverFlex - includes important nutrients which are the building
blocks for healthy joint cartilage
Magnesium - integral to energy production and essential for
relaxation of muscles.
www.nspuk.com

Q10 Ubiquinone is known as
Pharma Nord’s Bio-Quinone Q10.
Coenzyme Q10 (Ubiquinone) is
a vitamin-like substance which
plays a vital role in the body’s
energy supply mechanism, acting
alongside enzymes converting
fats and sugars into energy.
All body cells require a supply of Q10, with the heart and
muscle cells having a particularly high demand. This patented
preparation delivers coenzyme Q10 in the active formula that
has been documented in over 90 scientific studies to provide
a consistently high level of bio-availability.
Why Pharma Nord Bio-Quinone Q10 Ubiquinone:
• Manufactured to pharmaceutical standards.
• Reference product for the International Coenzyme Q10
Association.
• Oil-based formulation for optimum absorption.
www.multivits.co.uk/bio-quinone-q10.

REAL FOOD. REAL PERFORMANCE.

Your best performance comes when your mind is alert
and focused, your blood is pumping through your veins,
and your muscles are
primed to go. Get these
elements right, and the
performance takes care
of itself. You do the warm
up part, we’ll get the rest
going for you.
Experience Motion
Nutrition’s revolutionary
Organic Pre-Workout
Energiser, made
entirely of plant-based
superfoods, 25% off
using code: INSPORT.
£26.24 after discount,
only at motionnutrition.
com.

ALTRIENT ACETYL L-CARNITINE

Altrient Acetyl
L-Carnitine is the
newest supplement
to join Altrient’s
supercharged
liposomal range.
This highly
bioavailable formula
plays a crucial role
in the production of energy in the mitochondria, where it
transports long-chain fatty acids to be oxidised to produce
energy. When taken in the form of Acetyl L Carnitine (ALCAR)
it has the ability to optimise brain function too. The addition
of an acetyl group enhances the carnitine’s functions in
the brain where it helps to protect nerve cells and support
production of important neurotransmitters.
Set up a practitioner account at
www.abundanceandhealth.com
for more information visit www.altrient.com
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Picking the
right protein
The protein market is big business and offers huge choice in terms of
source. Here, In Sport examines the rise in the use of pea protein.

A

s sports professionals,
you will be well aware
of the importance
of protein, but with
the sheer amount of
different products
from different sources,
there is a risk of both confusion and not
choosing the right products for your needs.
Emma Robertson, Functional Nutritionist,
explains its various functions.
“Proteins are the building blocks of the
entire human body, and hold enormous
significance as a fuel source. Proteins are
involved in virtually all cell functions, with
each protein within the body having a
specific function. Some proteins are involved
in structural support, while others are
involved in bodily movement, or in defence
against germs. Proteins vary in structure as
well as function,” she explained.

“To put it simply, protein is one of the
main nutrients that every person needs to
maintain a healthy body. It helps to repair
any internal or external damage, supports
the immune system and contributes to an
overall feeling of wellbeing. At a cellular level,
proteins are used for just about everything,
from transporting messages, carrying out
the instructions of DNA and defending,
preserving and repairing essential life
functions.”
And Ruth Reeves, Product and
Compliance Manager and a member of
the ZU Direct Management team, working
with Nature’s Sunshine Products range,
added: “There are four levels of protein
structure, distinguished from one another
by the degree of complexity in linked amino
acids. The structure of a protein determines
its function. Since proteins are necessary
for almost all processes occurring within

cells, they are considered vital for promoting
health and wellness, and for maintaining an
active lifestyle across all stages of life (from
birth until old age).”
Here, Robertson explained the different
functions:
▶ “Antibodies are specialised proteins
involved in defending the body from foreign
invaders.
▶ Contractile proteins are responsible for
movement; these proteins are involved
in muscle contraction and movement.
Examples include actin and myosin.
▶ Enzymes are proteins that facilitate
biochemical reactions. Examples include the
enzymes lactase and pepsin. Lactase breaks
down the sugar lactose found in milk. Pepsin
is a digestive enzyme that works in the
stomach to break down proteins in food.
▶ Hormonal proteins are messenger
proteins, which help to coordinate certain
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“Since proteins
are necessary
for almost all
processes
occurring within
cells, they are
considered vital for
promoting health
and wellness, and
for maintaining
an active lifestyle
across all stages of
life (from birth until
old age).”
bodily activities. Examples include insulin,
oxytocin, and somatotropin. Insulin regulates
glucose metabolism by controlling the bloodsugar concentration. Oxytocin stimulates
contractions in females during childbirth.
Somatotropin is a growth hormone that
stimulates protein production in muscle
cells.
▶ Structural proteins are fibrous and stringy
and provide support. Examples include
keratin, collagen, and elastin. Keratins
strengthen protective coverings, such as
skin and hair. Collagens and elastin provide
support for connective tissues, such as
tendons and ligaments.
▶ Storage proteins store amino acids.
Examples include ovalbumin, casein, ferritin.
Ovalbumin is found in egg whites and casein
is a milk-based protein. Ferritin stores iron in
haemoglobin.
▶ Transport proteins are carrier proteins,
which move molecules from one place
to another around the body. Examples
include haemoglobin and cytochromes.
Haemoglobin transports oxygen through

the blood via red blood cells. Cytochromes
operate in the electron transport chain as
electron carrier proteins.”
Looking in closer detail, Roberston
detailed the varying proteins and where they
come from.
“The body needs 20 amino acids to stay
alive, and nine of them must be obtained
from food (the rest can be synthesised by
the body from other molecules). These
nine are known as essential amino acids, or
EAAs, and one, leucine, is especially related
to muscle building. If a source of protein has
all nine EAAs, it’s called a ‘complete’ protein,
and you’ve probably heard that various
plant proteins, like pea protein, are missing
one or more essential amino acids, making
them ‘incomplete’ proteins that must be
combined with others that can fill the ‘holes’.
Researchers at MIT proved that all vegetable
proteins contain all essential amino acids.
That said, they also found that some sources
of protein are lower in certain essential
amino acids than others,” she said.

SPORT SPECIFIC
Protein is something all human beings need,
but there is an increased need for it among
those who take part in sport.
Robertson explained: “Protein is important
for anyone who is hitting the gym, playing
sports, going for runs or doing any other
form of workout. It doesn’t matter which way
you look at it, protein is essential for exercise.
Anyone undertaking any kind of exercise
routine is going to need more protein than
someone who doesn’t. This is because when
you exercise, you are effectively tearing and
breaking muscle fibres apart, which then
need to be repaired by the body, requiring
protein to do so. Athletes need to ensure
that they are also meeting needs for carbs
and fat, not just protein, as muscle growth
happens only when exercise and diet are
combined.
“Athletes expend more energy than the
average person and they need additional
nutrients to recover from this intense
physical activity. Protein plays an important
role in an athlete’s diet as it helps repair and
strengthen muscle tissue, but other factors
also come into play to ensure sports people
get the best out of their protein.
“If you are exercising but find yourself with
low energy or feel that you are not building
any muscle, it may be down to not having
enough protein in your diet. Try to eat more
protein through your diet or through special
bars and shakes to feel better and get more
out of your workout. Timing of protein intake
plays an important role; consuming highquality protein within two hours after exercise

can enhance muscle repair and growth.
Duration and intensity of the activity is also a
factor when it comes to protein needs; power
athletes require a higher level of protein
consumption than endurance athletes.”
The requirement for those taking part in
physical activity will be higher, depending on
the sport and the intensity.
“Protein intake is associated with big
bulging muscles, something which may be
off-putting for endurance athletes. However,
when we think that the goal of training is
to improve performance, protein becomes
a key part of a training routine,” Reeves
added. “A workout will result in fatigue, and
potential muscle damage; after the workout,
recovery will make sure that performance
returns to normal or even better than normal
and all damage is repaired. This process is
then repeated, new fatigue and damage is
inflicted and recovery follows. A well-planned
training program results in improvements in
performance, greater resistance to fatigue
and more rapid recovery.
“Prolonged endurance training sessions
cause large changes within the muscle.
Protein structures in the muscle get
damaged and need removing, repairing or
replacing. This is where nutrition comes in
– whilst carbohydrates and fats are needed
to replenish fuel stores, protein is needed to
repair or replace protein structures. When
protein is ingested, it is broken down into
amino acids. These amino acids will then be
absorbed and transported to the muscle. In
the muscle, these amino acids will form the
building blocks for new proteins. The type
of protein used will be determined largely by
the type of training being carried out. Weight
training causes molecular changes in the
muscle that will direct amino acids towards
building bigger muscles. But endurance
training causes different molecular changes
and mitochondrial proteins are built.”
So, what is an advisable intake?
Robertson recommended: “There are
differing views surrounding the average
daily recommended intake, the Government
recommended guidelines suggest 46g for
women and 56g for men; the minimum
required to maintain nitrogen balance. A
better alternative is to work on 0.8g protein
per Kg of body weight.
“Studies suggest that an intake of 20g of
a high quality protein source (which is easily
and rapidly digested) after exercise can help
with recovery and repair. Some studies have
also shown that carbohydrate ingestion with
the protein will not only help recovery by
restoring body carbohydrate stores but also
help the building of new proteins.”
Be aware that although protein deficiency
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is rare among healthy adults, it has been
shown to be more prevalent in vegetarians
and vegans, or in those who are dieting –
putting them more at risk of consuming too
little protein.
“This is because most sources of protein
that contains all the essential amino acids
you need are eliminated from a vegetarian or
vegan diet,” Reeves explained. “People on
a weight-loss plan may exclude protein from
their diets to avoid calories and fat, which
may lead to muscle loss and other potential
health problems.
If you are deficient, what signs are you
likely to display?
Robertson explained: “A low protein diet
can result in muscle wasting, fatigue and
even fat gain. In fact, you can work out
more, but see less results if your diet isn’t
adequate to support tissue repair or your
energy needs. Protein helps promote satiety,
or a feeling of being full, and lack of this
important nutrient may cause you to crave
foods high in carbohydrates and sugar.
Overall, protein-deficient individuals have low
energy levels, poor immunity and unhealthy
body composition.
“If you tend to replace protein foods with
sugary snacks, refined carbs and packaged
convenient goods, your cholesterol can
start to rise because of an increased highprocessed/high-sugar diet, causing your
cells to process fats less efficiently. Whilst
high protein foods can tend to be higher
in calories than carbs, they can prevent
overeating and snacking. They also help
stabilise blood sugar, which, in turn, allows
you to retain more muscle, burning more
calories all day, and help to reduce cravings.
“Many metabolic and digestive functions
depend on amino acid intake, but it’s also
important for sustaining your energy and
motivation. If your body feels fatigued
and run down in general due to protein
deficiency, enzyme production, muscle
contractions in your GI tract and digestion

will suffer.”
Keep in mind it is not just your physical
self that will experience problems with lack
of protein.
“Amino acids are the building blocks for
neurotransmitters, which control your mood.
Proteins help the brain synthesise hormones
like dopamine and serotonin that help bring
on positive feelings like calm, excitement
and positivity. Poor sleep and insomnia can
sometimes be linked to unstable blood sugar
levels, a rise in cortisol and a decrease in
serotonin production. Blood sugar swings
during the day carry over through the
night. Eating foods with protein before bed
can help with tryptophan and serotonin
production, and they have a minimal effect
on blood glucose levels; in fact, protein
slows down the absorption of sugar during a
meal,” Reeves explained.
“Protein is needed to support many
aspects of healthy neurological functioning.
Brain fog, poor concentration, lack of
motivation and trouble learning new
information can be signs that you’re low in
the neurotransmitters you need to focus.
Neurotransmitters are synthesised in the
brain using amino acids, and studies show
that balanced diets with enough protein can
boost work performance, learning and motor
skills.
“Those who are dealing with chronic
stress may also find they need to increase
their protein levels as stress hormones can
break down the muscle tissue by creating a
constant state of ‘fight or flight’.

PROTEIN SOURCES – A GUIDE
When it comes to the essential nutrients your
body needs, protein tops the list, but herein
lies the issue.
Reeves explained: “The primary source
of protein in a typical western diet will list
common animal-based products, such as
chicken, beef, pork and fish. So, what if
you are looking to get an excellent source

of protein from a 100 per cent vegetarian
(or even vegan) source? There is good news
as it is relatively easy to get enough protein
without eating animals, but doubters often
have other concerns; mainly ‘are these
meat-free protein sources complete?”
So, what does this term, ‘complete protein’
mean?
“It refers to amino acids, the building
blocks of protein. There are different amino
acids that can form a protein, and nine that
the body can’t produce on its own. These
are called essential amino acids – we need
to eat them because we can’t make them
ourselves. To be considered ‘complete’,
a protein must contain all nine of these
essential amino acids in relatively equal
amounts,” Robertson explained.
“Yes, whilst meat and eggs are classed
as complete proteins, and beans and nuts
aren’t, we don’t need to eat every essential
amino acid in every meal. We can spread
out our intake throughout the day:
▶ Peanut butter – protein amount: 32.5g
per half cup. Just two tablespoons contain
8g of protein, 2g of fibre and heart-healthy
monounsaturated fats.
▶ Tempeh – protein amount: 31g per
cup. It’s a protein hero. A half cup of this
Indonesian favourite contains 15.4g of the
muscle-building ingredient.
▶ Greek yogurt – protein amount: 29g per
cup. Low in calories, high in protein. One
100-calorie serving of the dairy dish can
contain up to 18g of protein.
▶ Lentils – protein amount: 18g per cup.
Lentils have a significant effect on your
heart. Research shows that adding beans
to your diet could help to lower your blood
pressure and improve overall heart health.
▶ Edamame – protein amount: 16g per cup
(shelled). Instead of boiling edamame, which
can release the soy’s nutrients into the pot
of water, steam the pods! Gently cooking the
edamame in this way may help preserve all
its nutrients.
▶ Chickpeas – protein amount: 14g per
cup. Not only are they packed with protein,
but they also contain fibre, and research
suggests that including three quarter cup
of these beans daily can help cut your bad
cholesterol.
▶ Chia seeds – protein amount: 9.4g per
two tablespoons. These tiny seeds contain
a substantial amount of protein, along with
omega 3s and fibre. Chia seeds also contain
iron, calcium, magnesium and zinc.
▶ Quinoa – protein amount: 8g per cup.
This grain is packed with important vitamins
and minerals like magnesium, potassium,
phosphorus, and folate, plus it’s a protein
powerhouse. The best part of all? Unlike
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many other meat-free sources of protein,
quinoa has all nine essential amino acids
your body needs, making it a ‘complete’
protein.

THE POWER OF PEA PROTEIN
So, let’s look a little closer at pea protein and
why this could be a good option.
“Unlike some plant-based protein
powders, pea protein is well digested and
highly bioavailable. Pea protein is almost as
good as whey protein for building muscle,
feeling satiated, and recovering from
workouts. Pea protein is one of the best
plant-based forms of protein that you can
eat, and when flavoured well, has a uniquely
pleasant taste,’ Robertson explained.
And Reeves added: “Pea protein is
hypoallergenic, especially when compared
to whey, casein and even soy protein
powders. All of which can be very allergenic,
especially when consumed daily for
extended periods of time, you may end up
feeling bloated, gassy, nauseous or worse
after drinking a shake. This quickly makes
them intolerable. Pea protein powder doesn’t
have any allergenic ingredients. It is also
easily digested, and is unlikely to make you
feel gassy or bloated after drinking a shake,
whilst at the same time, the amino acids
are easily digested and absorbed and put to
work.
“Studies show a diet rich in branched
chain amino acids (BCAAs) can help
keep your body in a muscle building state
throughout the day, decrease belly fat, keep
you full longer between meals, energise
your workouts, and much more. Like whey,
pea protein powder is packed with BCAAs.
Drinking one to two shakes daily will help
you get the extra BCAAs your body needs to
build muscle, lose fat, and stay healthy.
If you follow a low carbohydrate

diet, you also don’t have to worry about pea
protein powders ruining your day.
Robertson advised: “You also get about
2g of fibre per scoop, which limits the blood
sugar stimulating effects on the carbs that
are in every shake. Pea protein also helps
you to stay full, with studies showing that
drinking pea protein powder activates the
release of hormones in your body that keep
you feeling full between meals. This makes
it great to drink as a meal replacement or
when you are dieting to lose weight.”
It is also lactose free, and vegan, with
Reeves pointing out: “Yellow pea protein
powder provides a supplemental source
of dietary protein for vegetarians or vegans
who cannot use animal proteins. Due to
advances in protein extraction methods,
yellow pea protein can successfully be
extracted from the legume. Since protein is
an essential macronutrient often lacking in
vegetarians, protein powders can help fill the
nutritional gap.”
And Robertson went on: “Pea protein
boasts a high digestion rate and can be
consumed both before and after a workout,
particularly for weight training. The chain
amino acids that it contains help to restore
muscles. Being rich in lysine and arginine,
pea protein is especially beneficial for active
lifestyles. Lysine cannot be made in the body
and must, therefore, be consumed through
the diet. Lysine also appears to help absorb
calcium and plays an important role in the
formation of collagen – the building block of
connective tissue such as bones, cartilage,
skin and tendons. It supports normal growth
and development and plays a role in the
maintenance of a healthy immune system.
In available studies, pea protein has been
shown to promote fullness and increase
muscle growth as effectively as animalbased protein sources.”
But how does pea protein differ from other
common sources?
Robertson explained: “Arguably, the
most common form of plant protein is soy.
However, this complete plant protein does
come under scrutiny often relating to
issues surrounding GMO crops and
processing techniques. Soy protein
has long boasted some highly
valued health benefits, such as
claiming to delay the menopause,
aid in lowering blood pressure
and lowering cholesterol.
However, soy protein is high
in allergens, and can tend to
prevent the absorption of major
minerals, including calcium.
If this protein is not fermented,
it can also contain enzyme

inhibitors, which can result in a blockage in
the enzymes needed to digest protein.”
Reeves continued: “Whey protein comes
from milk and is a by-product of cheesemaking. Whilst it is high in protein, it does
also contain lactose, a milk sugar that many
people have difficulty digesting. Whey is a
quickly digested protein rich in branchedchain amino acids (BCAAs). Leucine,
one of these BCAAs, plays a major role in
promoting muscle growth and recovery
following resistance and endurance exercise.
Studies have shown that whey protein can
help build and maintain muscle mass, assist
athletes with recovery from heavy exercise
and increase muscle strength in response to
strength training. What’s more, whey protein
may also promote fat loss by reducing
appetite.
Pea protein powder is relatively new and
especially popular among vegetarians,
vegans and people with allergies or
sensitivities to dairy or egg proteins.”
But remember that not all types of pea
protein are the same.
“Some are higher quality than others,
and choosing a good pea protein is often
down to trusting the company that you’re
buying from. If you feel they’ve earned your
confidence with a string of purity, quality
and efficacy tests, then they should get
your business. If not, then you should look
elsewhere,” Reeves commented.

▶ Ruth Reeves,
Product and
Compliance Manager,
is a member of the ZU
Direct Management
team and has over 20
years’ experience working with Nature’s
Sunshine Products in the health and
wellbeing field. Her vast experience
ensures every Nature’s Sunshine
product available for sale in the UK is
relevant to our market and abides with
EU legislation.
▶ Emma Robertson,
Functional Nutritionist,
has a long-standing
passion for health
and wellbeing, which
drove her to become
a Functional Health and Weight Loss
Coach and Author. With an in-depth
knowledge in nutrition, lifestyle, fat
loss and environmental health issues,
including toxicity and stress, Emma
dedicates her time and resources into
helping others to help themselves.
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Pre-workout

– an expert guide

Mixed advice and varying product options means the pre-workout market
has become awash with differing opinions. Here, former professional
athlete and founder of Motion Nutrition, Joe Welstead, cuts through the
confusion.
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“It is truly exciting to discover how we can harness
nutritional benefits of real foods into functional
products, such as pre-workout supplements. You
get a depth of nutrients that is simply not found in
artificial ingredients.”

T

he pre-workout market
has become a vast
category within the
sports nutrition sector,
but, as is obvious, there
is no one size fits all
approach, given differing
needs, sports and goals.
Therefore, it’s important to understand
the range of needs of different sports
people.
Here, Joe Welstead, a former
Commonwealth Games swimmer for
Scotland, takes In Sport through the right
approach that sports professionals can take
when it comes to fuelling the correct way.

ESTABLISHING ROUTINES
It’s important to look at the bigger picture.

Someone working out every day, perhaps
twice a day, has very different nutritional
requirements compared to someone
training a couple times a week. On top of
this, individuals’ requirements will differ;
different types of activity will set varying
demands on the body, and even the time
of day should be taken into consideration.
So giving a straight answer is almost
impossible.
In my experience as a professional
swimmer, training up to 25 hours a week,
I needed to have a full tank exactly two
hours before my main afternoon workout.
So, if I hit the pool at 6pm, around
3.30pm I would have a large snack/small
meal loaded with carbohydrates and
protein, and eat absolutely nothing else
after this. If I ate any later, I’d feel unwell
during practice, but if I ate earlier, I’d be
hungry and underperform. It can take
some time to establish the right routine for
yourself.
The most important piece of advice I
can share based on my experience is to
find what works for you. This takes time
and trial and error. Establish your rituals,
then stick to them. When you are training
or competing with (or against!) others,
it’s incredibly easy to get distracted and
follow what those around you are doing.
But by experimenting in your own time,
establishing your own routines, and
sticking to them, you’ll give yourself the
best chance to perform consistently.

NUTRITIONAL DEMANDS
An old training partner of mine used to
complain of heartburn in almost every
session. Incidentally, he was also a big
fan of sweets, and I often spotted him
entering the swimming centre with a bag
of gummy bears in his hand. Instead of
questioning this habit of his, he churned
on antacids during practice and often
underperformed. Perhaps a simple review
of his pre-workout nutritional habits would
have done a wonder to his performance.
So, what are the best foods to eat before
a workout?
If I ever missed out on my big snack
two hours before training and had to eat
something later, I’d go for something easy
to digest. I’d pick a banana and an apple

over something heavier like a flapjack. The
heavier food would weigh on my stomach
if I did not give it enough digestion time.
This can be very uncomfortable, and I’m
sure everyone can relate.
Looking at supplementation, caffeine
has consistently shown positive results on
performance, and I’ve definitely benefitted
from it. I would always pick a natural
source, rather than an anhydrous caffeine.
I prefer using something like matcha,
which does not give me a headache or
energy crash like pure caffeine might.
A form of nitric oxide activator is
recommended to improve blood and
oxygen circulation. This will help
performance, but can also improve
recovery. Again, a natural source is
advisable as this will have a depth of
nutrients that artificial products lack.
Beetroot is an excellent source of natural
nitrates
Finally, I am a big fan of cognitive
enhancers, pre-workout. A cordyceps
mushroom extract can act as a powerful
nootropic. Natural products such as
rhodiola rosea, ashwagandha or gingko
biloba can all improve alertness. I think
focus and the ability to mentally deal
with stress form an amazing area of
development for athletes to get the best
out of their performance.

NATURAL GROWTH
On the face of it, sports nutrition is
continually evolving. New products
appear all the time. However, I take great
caution in assessing new products. By
taking a sceptical approach, it becomes
quite easy to spot products which are
simply renamed, slightly altered versions
of old stock. In reality, most new product
launches fall under this category.
To me, the most exciting development
in recent years has been the move
towards natural ingredients. It is truly
exciting to discover how we can harness
nutritional benefits of real foods into
functional products, such as pre-workout
supplements. You get a depth of nutrients
that is simply not found in artificial
ingredients.
I think the trend towards natural
products is in its infancy. I am convinced ➤
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this is a long-term move, and the recent
buyouts of major health food retail
groups suggests to me the recognition of
an appetite for health-based products.
At the same time, consumers switching
to natural products, or using natural
products as their first step into sports
nutrition, are unlikely to decide to switch
to conventional supplements – such as
artificial pre-workouts.

“Not only does organic
certification guarantee
the absence of artificial
flavour enhancers,
it also provides
quality standards
for the ingredients
themselves.”
As an athlete, I was always told to look
out for the Informed Sport logo. While I
understand the guarantees that this can
provide, it is easy to make this a point of
focus so strong that we forget about other
quality standards. In reality, very few of
us need to worry about anti-doping.
If we are talking natural products,
organic certification guarantees the
highest levels of quality, in particular, the
Soil Association has some of the highest
standards in the world.
Not only does organic certification
guarantee the absence of artificial flavour
enhancers, it also provides quality
standards for the ingredients themselves.
For instance, Soil Association reports
that organically produced fruit and
vegetables can contain up to 69 per cent
more antioxidants. When contemplating
a plant-based pre-workout supplement,
this is a huge consideration.

Joe Welstead is
an ex-professional
swimmer and
finalist of the 2014
Commonwealth
Games for Team
Scotland. He is cofounder of Motion Nutrition, launched
in London in 2016, which specialises
in organic sports nutrition products.
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