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MUSCULOSKELETAL NUTRITION

When I was an athlete, I was frequently injured and the attitude at the time was “just rest
and it will get better”. Little did I know that what we ate would strongly affect our whole
musculoskeletal health and recovery potential. However, if you dip into a bit of physiology, it all
makes sense because we now understand what our tissues are made out of – not just protein
and calcium!
In this issue, we have an article on connective tissue, an article on bone health and also one on joint
health, so by the time you reach the back page, you should have a much better understanding of how to
avoid and treat injuries from a nutritional perspective. Of course, we also have an article from our strength &
conditioning specialist Craig Lewis, who gives us some pretty good insights into physical injury avoidance.
Additionally, Simone do Carmo shares a really interesting case study of a vegan athlete with digestive issues,
plus the injury and illness concerns that followed.
I would like to dedicate this issue of FSN to my Dad, Jim Craig, who left this world quite tragically while
mountain biking with me in sunny South Africa last month. In his 20’s, he played first team rugby for Ayr RFC
and then progressed to competing in the Scottish kayaking leagues until his early 40’s, and then in his mid
60’s, he sailed single-handed across the Atlantic.. As I child I idolised him in sport, and during my running
career, he became coach to me and several other talented young athletes at Ayr Seaforth AC.
Dad, you will live on in my heart.
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[START LINE News and research update
➤BENEO introduces healthy toffees

containing Palatinose™

➤ALEPH FARMS LAUNCHES

FIRST CELL-GROWN STEAK

Aleph Farms Ltd. has launched the first cell-grown
minute steak, delivering the full experience of meat
with the appearance, shape, and texture of beef cuts.
The food tech start-up’s new product demonstrates
its capabilities for growing different types of
natural beef cells isolated from the cow into a fully
3-D structure similar to conventional meat. The
breakthrough not only obtains the true texture and
structure of beef muscle tissue steak, but also the
flavour and shape, establishing a new benchmark in
cell-cultured meat technology.
Aleph Farms successfully grows slaughter-free
steak, with no need to devote vast tracts of land,
water, feed, and other resources to raise cattle for
meat, and uses no antibiotics.
Cell-grown meat is typically grown from a few cells
of a living animal, extracted painlessly. These cells are
nourished and grown to produce a complex matrix
that replicates muscle tissue.
One of the barriers to grown meat production has
been getting the various cell types to interact with
each other and build a complete tissue structure
as they would in the natural environment inside the
animal. The challenge is to find the right nutrients and
their combination that would allow the multicellular
matrix to grow together efficiently, creating a
complete structure. The company overcame this
obstacle thanks to a bio-engineering platform
developed in collaboration with the Technion – Israel
Institute of Technology, Haifa.
Didier Toubia, co-founder and CEO of Aleph
Farms, says: “We’re shaping the future of the meat
industry – literally. Making a patty or sausage from
cells cultured outside the animal is challenging
enough, imagine how difficult it is to create a wholemuscle steak. At Aleph Farms, this is not science
fiction. We’ve transformed our vision into reality by
growing steak under controlled conditions. The initial
products are still relatively thin, but the technology
we developed marks a true breakthrough and a great
leap forward in producing a cell-grown steak.”
Aleph Farms is implementing a combination of six
unique technologies that allow it to drop production
costs, including innovative approaches related to an
animal-free growth medium to nourish the cells, and
bioreactors – the tanks in which the tissue grows.
Amir IIan, chef of the restaurant Paris Texas in
Ramat Gran, Israel, says: “Aleph Farms’ minute steak
is thinly sliced and will cook in just a minute or so.
For me, it is a great experience to eat meat that
has the look and feel of beef but has been grown
without antibiotics and causes no harm to animals
or the environment. Aleph Farms meat has high
culinary potential – it can be readily incorporated into
top-shelf preparations or served in premium-casual
restaurants, trendy cafés, bistros, or other eateries.”
• www.aleph-farms.com
4
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BENEO introduces the first toffees
with its functional carbohydrate,
Palatinose™. This new product
concept has been created to
offer consumers a healthier toffee
alternative. It replaces more than 30
per cent of the high-glycaemic sugars
contained in a standard toffee recipe,
supporting a lower blood glucose
response.
The increasing global focus on
healthy nutrition means that more
and more consumers are searching
for guilt-free indulgence. However,
market research has shown that for
many, this still remains a challenge:
one third of UK consumers always or
mostly feel guilty when snacking. Half
of German consumers, and nearly
two-thirds of consumers in Spain,
Poland and France, agree there aren’t
enough healthy sweets available.
The team of experts at the
BENEO-Technology Centre decided
to create a healthier toffee as an
alternative to existing toffee products,
which can contain up to 65 per
cent of high-glycaemic sugars. The
toffee and fudge category show
continued growth: it has increased
faster worldwide than the overall
confectionery category in the past
five years, with a compound annual
growth rate of 6.4 per cent compared
to 0.9 per cent. This development is
expected to continue, demonstrating

an opportunity for confectionery
producers looking to develop
healthier alternatives.
Thomas Schmidt, Marketing
Director at BENEO, says:
“Traditionally, toffees conjure up pure
indulgence and nostalgia, but at the
same time, a relatively unhealthy
image for consumers. However, the
new toffees with Palatinose™ preserve
the traditionally creamy-sweet taste
and the pleasant bite and mouthfeel
of their traditional counterparts.
Yet, they have a significantly better
nutritional profile, with a lower blood
glucose response.”
Palatinose™ (isomaltulose) is
derived from sugar beet and has
similar technological properties to
sucrose. With its mild sugar-like taste,
it allows flavours other than sweetness
to dominate, making it well suited
for sweet snacks. Palatinose™ has
received EU health claims for being
tooth-friendly and lowering the blood
glucose response.
• www.BENEO.com

➤BOTALYS LAUNCHES NEW BIOACTIVE
GINSENG POWDER

BOTALYS launches HRG80TM, the market’s most
bioactive ginseng powder boasting rare ginsenosides
and up to 17 times more bioavailability as shown
during in-vitro tests.
Paul-Evence Coppée, co-CEO of BOTALYS
HRG80TM, says: “After six years of research and
development, our team successfully developed a
unique process in the vertical hydroponics world,
cultivating rare medicinal plants in fully-controlled conditions with
greater respect for the environment. This innovative process produces
an ultra-pure ginseng powder boasting exceptional and constant quality.
Along with HRG80TM, we are also marketing highly bioactive basil and
exclusively working on the development of new plants.”
The HRG80TM ginseng powder was developed with the aim of
offering the world’s best ginseng. To reach its goal, BOTALYS focuses on
controlled cultivation in a sterile environment to obtain the quality and
purity of wild ginseng. The Panax ginseng root is then heated with water
steam using an ancestral technique that has the advantage of improving
the bioavailability of active ingredients.
• www.botalys.com
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[START LINE News and research update
➤EQUINOM’S NON-GMO

TECHNOLOGY SHAPES THE
FUTURE OF PLANT PROTEIN

Equinom Ltd., a seed tech start-up,
is combining natural breeding
techniques with proprietary algorithms
to produce high-functioning, non-genetically modified
organism (non-GMO) seeds with a superior nutritional profile
that also boost crop yield.
The cutting-edge technology creates a next-step
ecosystem, directly connecting food companies to the supply
chain, in turn bringing greater transparency and paving
the way for more responsible sourcing of high-value plant
protein.
Equinom helps to produce high-quality protein on less
land with less water consumption and reduced crop waste – a
crucial issue when it comes to maintaining a sustainable food
supply. The firm also helps develop consistent product and
affordable pricing to ensure farmers’ incomes. Equinom’s
tech experts used DNA sequencing and algorithms to
discover various genomic crop characteristics. Then, through
careful selection, breeds for seeds that maximise a plant’s
natural abilities. This technology enables production of
non-GMO grains and pulses, including chickpeas, sesame,
and soya, that possess substantially more protein with better
functionality than existing varieties. The technology also led
to the discovery of rare varieties and traits that existed in
nature, but had been lost in years of breeding.
Gil Shalev, CEO of Equinom, says: “The plant-based
protein mega-trend has driven food companies to create
more and more tasty, nutritious plant-based products.
However, meeting demand has presented challenges due to
poor organoleptic properties inherent in many plant protein
ingredients. The high investment required to develop new,
profitable varieties using conventional breeding, coupled by
slow throughput, poses more obstacles.”
Equinom’s advances in computational breeding could
lead to attractive rewards for all involved along the agrifood chain. Farmers can grow more sustainable crops from
seeds tailored to desired specifications, and reap the benefit
of better economies-of-scale as crop yield potential is
dramatically enhanced.
Likewise, consumers and food companies are now able to
enjoy products of a higher nutritional value at competitive
prices. This project has also served to connect farmers with
food ingredients companies who are now in closer contact
with the entire supply chain through constant tracking and
monitoring, bringing greater transparency and traceability.
Itay Dana, Director of Marketing at Equinom, explains:
“A food company that depends on legumes of a certain
composition may have to wait anywhere between five to
ten years under traditional methods. Today, we can design
a target product with all the desired characteristics of taste,
quality, and nutrient composition within two to three years.”
The company has also expressed its long-term goal of
moving the agri-sector into a new sustainable, more profitable
phase, and engendering more plant protein diversity. Currently,
90 per cent of protein crop cultivation focuses on soya and
wheat. The technology also reduces the anti-nutritional factors
inherent in plant proteins already at seed level. This, in turn,
increases the proteins’ bioavailability, making them more.
• www.equi-nom.com
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From the journals...
MONTMORENCY CHERRY DISPLAYS ERGOGENIC
EFFECTS IN 15-KM CYCLING TIME-TRIAL
Introduction: Montmorency cherry is known to possess potent
antioxidant, anti-inflammatory and vasodilatory properties. Several
studies have shown its benefit in exercise performance and recovery.
The aim of this study was to assess the effect of Montmorency
supplementation cherry powder for seven days on cycling time-trial
performance.
Methods: Eight male competitive cyclists volunteered for a doubleblind, crossover study. They consumed either six Montmorency cherry
powdered pills or dextrose powdered pills each day for seven days.
On two separate occasions, the participants performed steady-state
cycling for 10 minutes followed by a 15-km time-trial. Blood lactate
was measured at baseline, after the 10-minute steady cycle, and after
the 15-km time-trial. Pulmonary gas exchange and muscle tissue
oxygenation were measured throughout the trial.
Results: Montmorency supplementation resulted in a faster timetrial completion time by 4.6 per cent on average. Montmorency
supplementation also resulted in a higher muscle oxygenation at
baseline and a higher blood lactate after the 10-minute steady state
cycle compared to the placebo trial.
Conclusions: The researchers concluded that supplementing with
Montmorency cherry improved 15-km time-trial performance in trained
cyclists. This is likely due to Montmorency’s vasodilatory effects that
enhanced muscle oxygenation.
• Morgan PT et al (2019). Montmorency cherry supplementation improves 15-km
cycling time-trial performance. Eur J Appl Physiol. 1-10.

ACUTE CAFFEINE INGESTION IMPROVES PEAK
POWER AND COGNITIVE PERFORMANCE
DURING UPPER-BODY ANAEROBIC EXERCISE
Introduction: Caffeine’s positive effects on aerobic exercise
performance, certain physiological variables and cognitive tasks are
well established, but its effect on anaerobic exercise is still ambiguous.
In addition, no study to date has investigated whether caffeine
affects psychological variables during or after upper-body anaerobic
exercise. This is the first study to assess caffeine’s effect on this exercise
modality.
Methods: Twelve healthy young males underwent two test
conditions in a randomised, crossover manner: (i) intake of 5mg/kg of
caffeine and (ii) intake of a placebo, 60 minutes before each exercise
trial. The exercise protocol consisted of a 30-second upper body
Wingate test. Peak heart rate, peak power output, mean power output,
fatigue index, peak blood lactate and rating of perceived exertion
(RPE) were measured. Participants also completed measures of
readiness to invest in physical effort (RTIPE), readiness to invest mental
effort (RTIME) and cognitive performance at three time points: before
ingesting either caffeine or the placebo, 60 minutes after ingestion and
after the exercise test.
Results: Peak power output, fatigue index and RPE were significantly
higher in the caffeine trial. RTIPE was also significantly higher in the
caffeine trial at all three time points. Cognitive performance tasks were
also improved in the caffeine group.
Conclusions: This study suggests that acute caffeine ingestion
enhances peak power, readiness to invest in physical effort and
cognitive performance in upper-body anaerobic exercise.
• Duncan MJ et al (2019). The effect of acute caffeine ingestion on upper body
anaerobic exercise and cognitive performance. Eur J Sport Science. 19(1):103-111.
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The connectivity
of injuries
Muscles, tendons, ligaments and joints are often viewed as
mechanical structures and if injury occurs, it’s a purely physical
phenomenon. Ian Craig looks at how to nourish our injuries.
Connective tissue networks
A decade ago, unfortunately after my time
as an exercise specialist, there was almost an
awakening and the start of a mini revolution
in the way that body workers and exercise
professionals looked at musculoskeletal health
in their clients. Thomas Myers had published
his landmark book Anatomy Trains (1), which
was a model of human anatomy, a holistic
view of the human body that emphasised
fascial and myofascial connections. According
to Myers, there are three networks within
the body which hold it together and allow it
to function as synchronously as it does: the
nervous system, the vascular system and the
network of connective tissue. In this way, 70
trillion cells can live together harmoniously
within the confines of our body.
This view of the body as not just a collection
of parts mirrors that of Functional Sports
Nutrition, which understands the beautiful
integration of systems that occurs in order for
8
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the body to not only survive, but to thrive. The
connective tissue network spreads out from
the spine to create a protective net around
all the cells, structures and systems. There are
front lines, back lines, lateral lines, arm lines
and spiral lines that make up this network:
the spiral lines are shown in Figure 1. All of
the three networks communicate with each
other: the nerves carry sensory information
in and out of the body; our blood vessels
constantly circulate oxygen and nutrients; and
the connective tissue system communicates
mechanical information via the matrix of
fascia, tendons, ligaments, cartilage and
bones.

What constitutes connective
tissue?
If we focus in specifically on the connective
tissue as the basis of the fascia, tendons,
ligaments, cartilage and bone plus the
structure that binds muscles together, and

consider its dynamic role in human movement,
we can see that it is potentially a major
source of injury for the high achieving athlete,
whether elite or recreational. If we break this
tissue down further to see what it’s made of,
it makes it easier for us to understand how
to use nutrition to our advantage. The matrix
of connective tissue is made of collagen
fibres, elastin fibres, fluid, migrating immune
cells, stem cells and long unbranched
polysaccharides, called glycosaminoglycans (or
GAGs).
If you take a look at Figure 2, we have the
example of a load-bearing connective tissue
in the form of the cartilage in our joints.
Collagen fibrils are represented by the thick
striped strands in the diagram and hyaluronic
acid is represented by the thin black strands.
The brush-like projections coming out of the
hyaluronic acid stands are our GAGs, including
chondroitin sulphate, which is obviously
available in supplement form. The roles of the
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GAGs are to attract water into the cartilage
to give it a kind of padding. The role of the
collagen fibres, on the other hand, is to
provide structural support to the tissue.

What is collagen?

“ACCORDING
TO MELISSA
HARTWIG,
CONSUMING
BROTH
IMPROVES
DIGESTION,
AIDS MUSCLE
REPAIR AND
GROWTH,
REDUCES
JOINT PAIN,
PROMOTES
A BALANCED
NERVOUS
SYSTEM AND
STRENGTHENS
THE IMMUNE
SYSTEM”
Figure 1: The
spiral line of
connective
tissue (1)

Collagen, as the structural unit of connective
tissue, is the most abundant protein in the
animal world, constituting more than 30 per
cent of the total protein of the human body
(3). It is found mostly in fibrous tissues like
tendons, ligaments and skin, but also in bone,
cartilage, blood vessels, the gut and muscles.
Importantly for our nutrition understanding,
it is made out of the amino acids proline,
glycine and lysine (4). As shown in Figure 3,
collagen fibres are made from three long
chains (each about 1000 amino acids long)
intertwined in a helical structure. The stability
of the collagen fibres are increased by
cross-links within the fibres and between
adjoining fibres. It is widely known that
vitamin C is vital for the cross-linking of
collagen fibres (4) and that deficiency of
vitamin C can result in distorted, nonfunctional accumulation of scar tissue
(5), otherwise known as scurvy. It is the
cross-linking that gives collagen its
strength and stability. In fact, Yilmaz
and colleagues (6) fractured the
right tibia of 16 poor rats by digital
manipulation and provided a
high-dose supplement of vitamin
C to half of the animals. It was seen
that the group supplemented with vitamin
C went through the stages of fracture
healing faster compared to the control
group.

When injury strikes
In normal tissues collagen provides strength,
integrity and structure. However, when tissues
are disrupted by injury, collagen is needed
for the repair and restoration of function.
After injury has occurred, it is the fibroblasts
that produce new collagen. Fibroblasts
are stem cells that have differentiated into

Figure 2: Connective tissue of cartilage (2)

fibrous connective tissue cells in places like
tendons and ligaments and they have an
important role in wound healing (2). At least
23 individual types of collagen have been
identified to date, but type I is predominant
in the scar tissue of skin (5). If too much
collagen is laid down during repair, the tissue
becomes fibrous and if not enough collagen is
deposited, the wound becomes weak.
The collagen in healthy tissue is strong and
organised and on a basis of weight, is nearly
as strong as steel. However, collagen fibres in
scar tissue are smaller and more random and
at best can achieve only 80 per cent of normal
strength (5). Since the scar tissue is weaker
than surrounding healthy tissue, it will become
susceptible to further injury, which makes it
even more important to optimise collagen
repair, or even better, to reduce the likelihood
of injury in the first place.

Genetics of collagen
As noted, there are many different types of
collagen depending on which tissue they
WWW.FSNMAG.COM
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[Functional sports nutrition
antioxidants, is also essential
to buffer the consequences of
found in skin, bones, tendons and
oxidative stress, which is likely
ligaments; type II is mostly found
to be prevalent during injury.
in cartilage; type III is found in
Foods high in vitamin C
the skin and blood vessel walls;
include bell peppers, broccoli,
type IV is found in secretary
papaya, strawberries,
membranes; and type V is found
pineapple, kiwi fruit and
in tendons and ligaments (2).
oranges (12).
Two collagen genes have
Consequently, well-absorbed
received a lot of attention with
proteins from the diet are
regards to tendon and ligament
essential for optimal collagen
injuries. Athletes with a certain
support and healing, and in
genotype for the Collagen 5A1
many cases a protein powder,
gene appear to have fewer
such as whey or soya or rice,
tendinopathies (7) than the other
might be useful. Another useful
gene options. These people
supplement is hydrolysed
also seem to have a better
collagen (discussed on pp26-28
range of motion (8), which might
of this magazine), which will
further decrease injury risk.
provide the appropriate amino
Additionally, one of the gene
acids for collagen repair in an
options for Collagen 1A1 seems
easily absorbable form. Vitamin
to increase collagen production
C can also be supplemented to
and decrease the likelihood of
support collagen, but be aware
ligament sprains and Achilles
of the ongoing debate about
tendon injuries (9).
antioxidant supplementation
in sport – some researchers
Connective tissue
think that excessive quantities
Figure 3: Triple helix
structure of collagen
nutrition
might actually impede recovery
The reason I’ve laid down the foundation of
from training or injury, so think twice before
collagen and connective tissue physiology
supplementing with high doses.
for you is that I believe if we understand what
It would be remiss not to include a mention
the musculoskeletal tissues are made from,
of bone broths in this article. A good quality
we have a better chance of nourishing them
bone broth is made using pasture-reared
through nutritional therapy. We need to
bones, joints, tendons, ligaments, skin and
remember that all of these physical structures
muscle, purified water and a good quality
that we’ve talked about are made from certain
vinegar, boiled in a slow cooker for a long
building blocks that have to come from our
period of time. The end result is normally a
diet, so it gives us a clue as to what we should
gelatinous, nutritious and rich stock that can
be eating to support them. Collagen has had
be sipped as is, or added to foods. According
most of the attention so far in this article, so
to Melissa Hartwig, consuming broth improves
let’s start with that.
digestion, aids muscle repair and growth,
reduces joint pain, promotes a balanced
Collagen
nervous system and strengthens the immune
Well-absorbed dietary proteins are extremely
system (13). Additionally, in relation to our
important. As noted, the amino acids proline,
feature on bone health (pp12-14), it has been
lysine and glycine are required for collagen
shown that cooking a soup with a beef bone
synthesis within connective tissue; the
for 24 hours at an acidic pH increased the
branch-chain amino acids (valine, leucine and
calcium content of the soup (14).
isoleucine) are needed for muscle synthesis
Glycosaminoglycans
and metabolism (4); and nitric oxide, which
(GAGs)
requires the amino acid arginine for synthesis,
GAGs, as noted above, are vital for the
is important for blood flow and collagen
hydration of connective tissue within tendons,
synthesis (10). Nitric oxide is normally upligaments and cartilage. Glucosamine and
regulated following injury, but if inhibited,
chondroitin sulphate are major components
tendon healing has been shown to be
of GAGs, making them vital for the synthesis
reduced. With this last point in mind, perhaps
of new connective tissue during the healing
our favourite sports nutrition supplement
process. With respect to cartilage repair,
of this decade, beetroot juice, could assist
glucosamine supplementation has gained
with nitric oxide production during injury
most of the research attention and 2000 mg
rehabilitation (11)?
has been shown to significantly reduce joint
Vitamin C is needed for the structural
pain and improve function in as little as eight
strength of collagen and has consequently
weeks (15). Sulphation (from the sulphur in
been used to treat many collagen disorders
either of these products or from MSM) is also
(4). Vitamin C, along with vitamin E and other

10

important to optimise GAG synthesis for
healthy cartilage (16).
Returning briefly to bone broths, in
addition to collagen content, hyaluronic
acid, chondroitin sulphate and other GAGs
are also extracted during the production of
a traditional broth.

In conclusion
In addition to consuming sufficient protein
in our diet, ensuring sources of vitamin
C and potentially supplementing with
glucosamine or chondroitin, it is important
to eat a diet that is rich in plant foods.
Not only do fruits and vegetables boost
your daily level of antioxidants, which
are important to reduce tissue damage,
but they also help to decrease levels of
inflammation that might be associated with
hard training and injury. fsn
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Bone mineral
density – a
nutritional
perspective
When it comes to having
strong and flexible
bones, there is perhaps
an over-reliance on
calcium to do the job.
Matt Lovell takes us through
a very comprehensive list
of synergistic nutrients for
bone health.

U

nderstanding what the bone is
composed of gives us an idea of
the types of things we need to
eat more of in order to improve
and maintain bone mineral
density. Bone mineral density
(BMD) can be measured using DEXA and is
given a T-score, plus you can also measure it
using bio-impedance. A healthy bone needs
good density, which is to do with calcium and
other minerals, plus flexibility, which is to do
with the collagen component.
Bone is rich in collagen (33 per cent), which
we can consume in home-made bone broths,
supplements, and by eating collagen-rich parts
of animals. We can also form collagen from the
amino acids glycine, proline, hydroxyproline
and lysine, plus the cofactors for proper cross
linking; vitamin C, copper, iron and manganese.
Interestingly, supplementing with copper,
manganese and zinc, alongside calcium, shows
greater effects on bone mineral density than
taking calcium alone. Taking care of collagen
intake and cofactors goes a long way to helping
with BMD.

How do minerals get into
bone?

Vitamin D is a crucial factor in integrating
calcium into the bone matrix – low vitamin D
12
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levels are associated with higher bone loss and
osteoporosis. Magnesium also regulates calcium
uptake into the bone and vitamin K2 is another
critical component in regulating calcium – it
holds calcium in the bones and away from soft
tissues, thereby preventing hardening of arterial
walls and calcification in general.
As with many systems in the body, there
is a complex array of factors and cofactors
necessary for forming and retaining bone
mineral density. If one trace mineral is deficient,
proper bone formation can be compromised.
As well as calcium (39 per cent) and
phosphorus (17 per cent), bone contains small
amounts of many other minerals and proteins,
including magnesium, sodium, potassium,
manganese, strontium, zinc and copper.
The following co-factor nutrients are also
involved in bone metabolism: vitamin D, vitamin
K, vitamin C, boron, vitamin B6, and iron.

Calcium and calcification

Because calcification is essentially a
part of ageing, avoiding excessive early
onset calcification is desirable. Calcium
supplementation has, in some cases, been
associated with adverse effects, including an
increased risk of cardiovascular events, vascular
calcification, and kidney stones.
In a review article, Daly and Ebeling found

that some studies do indicate an increased
risk with calcium supplementation, but the
majority do not. They recommended adhering
to guidelines, recommending a total calcium
intake of 1,000 to 1,300 mg/day through dietary
sources and using supplements only when
necessary (1).
American figures for the average dietary
intake of calcium in males may be around
925 mg and females 650 mg (2). So my
recommendation for people at risk of
compromised BMD is around 500-600 mg/day
of calcium in supplement form.
Calcium should therefore be maintained
directly through dietary sources where possible.
Good food sources of magnesium include (3):
• Dairy, e.g. milk, cream, yoghurt and cheese.
• Legumes, e.g. peas, beans and lentils.
• Green vegetables, e.g. kale, spinach and
watercress.
• Nuts and seeds, e.g. almonds, hazelnuts,
sesame and sunflower seeds.
• Soya, e.g. tofu.
Unfortunately, the amount of calcium in a
food doesn’t tell the whole story – we also need
to consider how well it’s absorbed. Calcium
absorption from dairy is only around 32 per cent
on average, and we can actually get a similar
amount of absorbable calcium in non-dairy
foods such as tinned fish (with bones), and
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some greens such as bok choy and kale.
On the other hand, some plant foods may
have a high content of calcium, but is poorly
absorbed (e.g. spinach), which in this case is
likely due to the content of oxalic acid.

Preferred supplement forms
of calcium

Microcrystalline hydroxyapatite (MCH) or ossein
hydroxyapatite complex (OHC) may be among
the best forms. For example, a meta-analysis
of six trials found that OHC supplements had
an overall better effect on bone density than
calcium carbonate (4).
Additionally, a trial on 100 women found
that calcium citrate, calcium carbonate and
MCH had similar effects on decreasing bone
resorption, but MHC’s effect on serum calcium
was less. Because an increase in serum
calcium may be responsible for any increased
cardiovascular risk of calcium supplements, this
suggests that MHC may be a safer option (5).
Many studies have found a similar absorption
for various different types of calcium salts,
including calcium citrate, calcium citrate-malate,
calcium fumarate and calcium carbonate (e.g.
5,6). However, a meta-analysis of 15 human trials
found that calcium absorption from calcium
citrate was consistently significantly higher than
that from calcium carbonate – by 21.6 per cent
with meals, and by 27.2 per cent on an empty
stomach (7).
Additionally, in a 2008 review of the evidence
on calcium citrate-malate (8), it was found to:
• Promote the consolidation and maintenance
of bone mass.
• Decrease bone fracture risk in the elderly and
slow the rate of bone loss in old age.
• Be a particularly beneficial form of calcium for
those with low stomach acid.
• Not increase the risk of kidney stones.

The role of magnesium in
bone health

As well as playing a structural role in bone,
magnesium regulates calcium absorption and
deposition in bone, influencing the activity of
osteoblasts and osteoclasts (9). Magnesium

deficiency is often found in studies of women
with osteoporosis (e.g. 10,11) and in some trials,
magnesium supplementation has correlated
with an increase in bone density in osteoporotic
women (12).
Good food sources of magnesium include:
•G
 reen vegetables, e.g. kale, spinach and
chard.
•S
 eeds, e.g. pumpkin seeds, hemp seeds and
sunflower seeds.
• Nuts, e.g. almonds, hazelnuts and cashews
• Beans and pulses.
• Whole grains and grain flours.
• Seaweeds, e.g. kelp and wakame.
In terms of supplementation, the best
forms of magnesium include the citrate and
glycinate forms. A randomised controlled trial
on 46 individuals found that magnesium citrate
resulted in a higher mean serum magnesium
and salivary magnesium concentration after
60 days than magnesium oxide or amino
acid chelate (13). Increased solubility and
bioavailability of magnesium citrate over oxide
was also found in an earlier study using both
in-vitro and in-vivo analysis (14).
With regard to the glycinate form, in patients
with impaired magnesium absorption due to
ileal resection, magnesium from glycinate was
substantially better absorbed than from oxide
(23.5 vs 11.8 per cent) (15).

The role of vitamin D in
bone health
Calcitriol, the active form of vitamin D,
is transported to multiple
target organs in the
bloodstream,
regulating gene
transcription.
Specific to bone
function, vitamin
D maintains
serum calcium
and phosphorus
in adequate
concentrations to
allow mineralisation
of bone matrix.

[

Additionally, it promotes the differentiation
of osteoblasts and stimulates osteoblast
expression of bone-building proteins such as
osteocalcin and osteonectin.
Sometimes people don’t respond properly
to vitamin D supplementation – in this case,
resistance due to lack of cofactors is normally
the issue. For example, we have many
instances of magnesium deficiency in athletes,
and it has been shown that magnesium
deficiency reduces the response to vitamin D
therapy.
Additionally, vitamin K2 is at least as
important as vitamin D for bone mineral
density, so when supplementing with vitamin D,
we should always assess the vitamin K2 status
and supplement or increase the consumption
of foods rich in vitamin K. We should also be
aware of vitamin A, zinc and boron status when
supplementing with vitamin D.

The role of vitamin K in bone
health

Vitamin K is required for the γ-carboxylation
of osteocalcin, a calcium-binding protein that
is expressed in bone. Undercarboxylated
osteocalcin lacks the ability to bind calcium and
increases risk of fracture. (16,17).
In a Japanese study, examining the
association between intakes of calcium,
magnesium, vitamin D and vitamin K and
incidence of hip fracture, the strongest inverse
correlation was found with vitamin K and hip
fracture incidence compared to
intake of the other nutrients
(18). Several other studies
also suggest a protective
effect of vitamin K2 on
calcification, heart

➤

“VITAMIN K2 IS AT LEAST AS IMPORTANT
AS VITAMIN D FOR BONE MINERAL
DENSITY, SO WHEN SUPPLEMENTING WITH
VITAMIN D, WE SHOULD ALWAYS ASSESS
THE VITAMIN K2 STATUS AND SUPPLEMENT
OR INCREASE THE
CONSUMPTION OF
FOODS RICH IN
VITAMIN K”
WWW.FSNMAG.COM

feature.indd 13

| FSN MARCH/APRIL 2019

13

19/02/2019 09:07

[Performance nutrition
The main dietary form of vitamin K is K1 –
phylloquinone – found primarily in green leafy
vegetables. The form found in bone is primarily
K2 – menaquinones – synthesised by the gut
bacteria.
K2 supplementation has shown some
positive results. For example, a placebocontrolled trial on 325 women found that
those taking 45 mg/day of K2 for three years
showed an increase in bone mineral content
and femoral neck width (19). The long-chain
menaquinone-7 (MK-7) form of K2 has a much
longer half-life than K1, allowing greater
accumulation in the body, and induces more
complete carboxylation of osteocalcin (20).
Good food sources of vitamin K1 and K2
include:
• K1: Green leafy vegetables – kale, chard,
spinach, parsley, watercress, Brussels sprouts,
cabbage.
• K2: Eggs, cheese and butter (preferably from
grass-fed/pastured animals), fermented foods
(e.g. sauerkraut).

The role of boron in bone
health

Boron may be involved in bone metabolism,
but its vital role is most likely to be associated
with its interactions with other minerals
and vitamins, such as calcium, magnesium
and vitamin D (21). An early research study
showed that boron supplementation (3 mg/
day) reduced urinary excretion of calcium and
magnesium in postmenopausal women who
were previously on a low-boron diet – these
results were consistent with the prevention of
bone demineralisation (22). Additionally, the
same author found that boron increased the
conversion of oestrogen to its most active form,
17 beta-estradiol, which is also known to be
bone protective.
Primary food sources of boron are
vegetables, fruits and nuts; in particular, raisins,
prunes, dates, avocados, walnuts and peanuts.
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Other micronutrients worth
including

Vitamin C is essential for the cross-bridging
of collagen in the bone matrix and it also
scavenges free radicals that may negatively
affect bone health. Studies have suggested that
vitamin C can induce osteoblast and osteoclast
formation and there has generally been shown
to be a positive relationship between vitamin C
and bone health.
With regard to trace minerals in bone
structure, a meta-analysis of eight studies
involving 2,188 subjects found that low serum
levels of copper, iron and zinc may be important
risk factors for osteoporosis (23). Zinc and
copper are essential cofactors for enzymes
involved in the synthesis of various components
of the bone matrix (24). Zinc has a stimulatory
effect on osteoblastic bone formation and bone
mineralisation and inhibits osteoclastic bone
resorption. It has also been found to have an
anabolic effect on bone and it helps restore
healthy bone in various conditions, including
ageing and fracture healing (25).
Iron participates in enzymatic reactions
involved in collagen synthesis and is also
vital for vitamin D activation and deactivation
(26). Both iron overload and iron deficiency
are associated with low bone mass and
osteoporosis (26) and both situations are worth
considering and checking for in athletes.

with forearm fracture compared to intakes of
less than 68 grams per day (28). A ‘perfect’
amount of protein for preventing bone loss has
therefore not been defined. I generally advise
at least 1 g/kg body weight, up to a maximum
of 2 g/kg body weight, on a long-term basis,
depending on physical activity levels.

Other factors in bone health

I have presented a very food and nutrient
focused view on bone health, but there are many
other strategies that can be used. For example;
traditionally made bone broths can be thought
of as a protein supplement and a calcium
supplement, rich in minerals and collagen.
Stress, or the hormone cortisol, has
long been recognised as being negatively
associated with total body bone mineral density
(29), whereas melatonin (produced during a
good night’s sleep) has been shown to induce
production of osteoblasts, while inhibiting
production of osteoclasts.
Other factors include: avoiding soft drinks
(that are high in phosphoric acid and refined
sugar), avoiding a high consumption of alcohol,
keeping your body alkaline, and working hard
to increase your levels of stomach acidity. fsn

The role of protein in bone
health

Large prospective epidemiological
observations indicate that relatively high protein
intakes, including those from animal sources,
are associated with increased bone mineral
mass and reduced incidence of osteoporotic
fractures (27). Rather than having a negative
effect on bone, protein intake appears to
benefit bone status, particularly in older adults.
However, some studies have reported greater
risk of fractures with high protein intakes. For
example, in the Nurses Health Study, protein
intake of over 95 grams per day was associated
Professional Fact Sheet. Available at: https://ods.od.nih.
gov/factsheets/Magnesium-HealthProfessional/#en48
[Accessed Feb 2019].
10. Okyay E et al (2013). Comparative evaluation of
serum levels of main minerals and postmenopausal
osteoporosis. Maturitas. 76(4):320-325.
11. Mutlu M et al (2007). Magnesium, zinc and copper
status in osteoporotic, osteopenic and normal postmenopausal women. J Int Med Res. 35(5):692-695.
12. Stendig-Lindberg G et al (1993). Trabecular bone
density in a two year controlled trial of peroral
magnesium in osteoporosis. Magnes Res. 6(2):155-163.
13. Walker AF et al (2003). Mg citrate found more
bioavailable than other Mg preparations in a
randomised, double-blind study. Magnes Res. 16(3):183191.
14. Lindberg JS et al (1990). Magnesium bioavailability
from magnesium citrate and magnesium oxide. J Am
Coll Nutr. 9(1):48-55.
15. Schuette SA et al (1994). Bioavailability of magnesium
diglycinate vs magnesium oxide in patients with ileal
resection. J Parenter Enteral Nutr. 18(5):430-435.
16. Iwamoto J (2014). Vitamin K2 therapy for
postmenopausal osteoporosis. Nutrients. 6(5):1971-1980.
17. Kasukawa Y et al (2014). Effects of risedronate
alone or combined with vitamin K2 on serum
undercarboxylated osteocalcin and osteocalcin levels
in postmenopausal osteoporosis. J Bone Miner Metab.
32(3):290-297.
18. Yaegashi Y et al (2008). Association of hip fracture
incidence and intake of calcium, magnesium, vitamin D,
and vitamin K. Eur J Epidemiol. 23(3):219-225.
19. Knapen MH et al (2007). Vitamin K2 supplementation
improves hip bone geometry and bone strength indices

ABOUT THE AUTHOR

cancer and other degenerative
➤ disease,
diseases.

MATT LOVELL is a nutrition
practitioner with specialist
interest in elite sports. He
has worked in rugby, football
and athletics at international,
European and national
winning team level. He is
director and owner of Amino Man, a
company specialising in amino acid,
vitamin, mineral and botanical complexes
designed to enhance physical and
mental performance and function. His
company Perform and Function operates
clinical support packages at corporate
behavioural wellness level and he still
supports athletes and teams. He’s now
interested in how we can fight ‘big food’
and ‘big pharma’ to improve the health
of the nation and the world. Vote with
your feet and your choices… start the
revolution today.

in postmenopausal women. Osteoporos Int. 18(7):963–972.
20. Schurgers LJ (2008). Vitamin K2 as MenaQ7TM
Monograph – Improve bone health and inhibit arterial
calcification. NattoPharma, ASA, Norway. Available at:
https://pdfs.semanticscholar.org/f844/9e649856f09bd017
d4b4432f4fb1a7e02404.pdf [Accessed Feb 2019].
21. Volpe SL et al (1993). The relationship between boron
and magnesium status and bone mineral density in the
human: a review. Magnes Res. 6(3):291-296.
22. Nielsen FH (1987). Effect of dietary boron on
mineral, estrogen, and testosterone metabolism in
postmenopausal women. FASEB J. 1(5):394-397.
23. Zheng J et al (2014). Low serum levels of zinc,
copper, and iron as risk factors for osteoporosis: a metaanalysis. Biol Trace Elem Res. 160(1):15-23.
24. Lowe NM et al (2002). Is there a potential therapeutic
value of copper and zinc for osteoporosis? Proc Nutr Soc.
61(2):181-185.
25. Yamaguchi M (2010). Role of nutritional zinc in the
prevention of osteoporosis. Mol Cell Biochem. 338(12):241-254.
26. Toxqui L & Vaquero MP (2015). Chronic iron
deficiency as an emerging risk factor for osteoporosis: a
hypothesis. Nutrients. 7(4):2324-2344.
27. Bonjour JP (2005). Dietary protein: an essential
nutrient for bone health. J Am Coll Nutr. 24(6
Suppl):526S-536S.
28. Feskanich D et al (1996). Protein consumption and
bone fractures in women. Am J Epidemiol. 143(5):472479.
29. Bedford JL & Barr SI (2010). The relationship
between 24-hr urinary cortisol and bone in healthy
young women. Int J Behav Med. 17(3): 207–215.

| WWW.FSNMAG.COM

19/02/2019 09:07

Pg15 - LGC fpc.indd 1

18/02/2019 13:31

[Elite interview: what’s your diet like?

Lisa Gawthorne

[GB duathlete

Lisa Gawthorne is an active multisport athlete who represents Team
GB as a duathlete. In 2017, within her first year of training for
duathlons, she qualified for both the European and World Duathlon
Championships. After finishing 16th in the 35-39 age group at the
European Championships, she improved her placing at the World
Championships by finishing 10th, the third British athlete in her
age group. In 2018 Lisa also finished 5th in the European Cross
Duathlon Championships in Ibiza. Lisa also runs Bravura Foods with
business partner Karl Morris – a vegan and vegetarian distribution,
sales and marketing business. She is the author of the vegan
fitness book called Gone in 60 minutes and is a passionate
advocate for veganism. We asked her a few questions.
Hi Lisa, thanks for chatting to
us. First of all, congratulations
on your outstanding
achievements. How did you
get involved with duathlon?
LG: Thank you. I have always
been a runner. I run locally for
Liverpool Pembroke Sefton and
Vegan Runners and I have also
run for the County of Merseyside
too but after picking up a knee
injury in 2015, I was advised to
do a lot of rehab on the bike.
After a few months of watt bike
sessions, I started to see some
decent progress and actually
enjoyed the sessions. It was at
that time that I started to think
about mixing the two disciples
of running and cycling together
as I didn’t want to give either of
them up. The natural next step
for me was to start training for
and entering duathlons.

Since we’re a sports
nutrition magazine, we’re
interested in your day-to-day
nutrition. You’re a passionate
advocate for veganism. How
has veganism helped you as
an athlete?
LG: It helped me on multiple
levels. Since transitioning from
a vegetarian to vegan diet,
although my motivation was
driven by animal welfare, I also
noticed some obvious changes
from cutting dairy and eggs
out of the diet. I slept a lot
better and I had more energy
to put into training which has
resulted in me getting fitter,
faster and stronger in running,
cycling and weight training. Last
year I broke my PB twice in 5K
and 5 mile distances and my
duathlon times improved too. I
am also stronger in the weights
room with all my strength and
conditioning workouts.
What nutritional and
hydration strategies do you
have in place to support
your performance, energy
levels and recovery during a
duathlon?
LG: As I compete in sprint
duathlon, it’s a fairly fast race
lasting anytime between 1
hour to 1 hour 20 depending
on the course, so I don’t pack
myself with too much during
the race. I am also completely
caffeine free. I prefer to focus
on being well hydrated and I
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use hydration tablets in water
which I drink whilst on the bike
leg. I also have a couple of
glucose tablets handy in my tri
suit if I feel I need them at this
point too. I eat 2.5 hours prior
to the race and that tends to be
porridge.
Would you mind sharing a
sample day’s diet with our
readers?
LG: Breakfast – home made
muesli – oats, barley, rye, spelt,
chai seeds and lucuma powder
with unsweetened almond milk.
Mid morning snack is usually a
couple of rice cakes or banana
with peanut butter. Lunch tends
to be either a tofu salad or rice
and bean cassoulet with seitan.
Mid afternoon snack is a protein
shake or bar. Dinner – vegan
sausages, green beans and
broccoli or a tofu and cashew
nut mixed vegetable curry.
Mid evening snack – dairy free
yoghurt with seeds.
Are there any vegan sports
nutrition products or
supplements that you’ve
found to be particularly
beneficial for your training
and recovery?
LG: I drink BCAAs before,
during and after sessions as
they really help with my muscle
recovery. I also use a vegan
glucosomine supplement to
keep the bones and joints
healthy. I am a big believer

in probiotics to keep the gut
healthy as it’s such an important
part of the immune system,
which we need to be strong
whilst training and racing, so I
take acidophilus all year round
for this. I also use an organic
vegan protein powder for shakes
and to mix in with muesli.
What’s next in line for you,
Lisa?
LG: I have qualified for
the Sprint Duathlon World
Championships in April in
Spain and the European
Championships in Romania in
June. I have also just received
the brilliant news that I have
qualified as a 10K runner to
represent England in my age
group in Birmingham in May,
so I have a busy few months
coming up! fsn
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Award announcements

Our winners

So here they are. The winners of our 2018 Functional Sports Nutrition Product Awards.
A huge congratulations to all those that entered and a thanks to those who voted for your favourite product.

fsn

BEST PROTEIN
PRODUCT

fsn

BEST NUTRITIONAL
SUPPLEMENT

fsn

BEST RECOVERY
PRODUCT

WINNER
2018

WINNER
2018

WINNER
2018

Arla Protein Pouch

Healthspan Elite – Opti Turmeric

proto-col – red magic

“We are delighted that Healthspan
Elite Opti-Turmeric® has won
Functional Sports Nutrition’s Best
Nutritional Supplement Award. The
“We are very pleased to have won
Functional Sports Nutrition Best
Protein Product award for our Arla
Protein Pouch. It feels delightful to
win against so many great products.
We would like to say a huge thank

category is becoming increasingly
competitive so it’s great to see our
products are setting the standards.
A huge thank you to everyone who
voted for us. See our advert in this
edition to receive £10 off today.”
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Best Recovery Product award
for our red magic supplement.
We are particularly delighted that
one of our superfoods has won
such a board category, up against
so many great products. We’d
like to say a huge thank you to
everyone who voted for us.”

you to all of you who voted for us.”

HIGHLY COMMENDED
Garden of Life – All In One

“We are very pleased to have
won Functional Sports Nutrition

HIGHLY COMMENDED
Nucleotide Nutrition –
nnnSport®X-Cell

HIGHLY COMMENDED
Active Edge – Cherry Active
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Expert Q&A

Nigel
Mitchell
In this section of the magazine, we ask
an expert a few questions pertinent to
nutrition and exercise practitioners. In this
issue, we talk to Nigel Mitchell, Sports
Nutritionist at the English Institute of
Sport, EF Education First Pro Cycling,
British Athletics and the Royal Yacht
Association.
Hi Nigel, thanks for chatting
to us. You’ve worked with a
range of different sports and
athletes in your career. Which
sport has been the most
challenging to date?
NM: Yes, I’ve worked with a
really wide range of sports,
both professional and Olympic;
I think over the years I’ve
worked with over 30 Olympic
and Paralympic medallists. I’m
asked this question a lot and
find it really difficult to answer
because each sport has its own
challenges. It’s more to do
with the individuals, and the
more challenging, the more
interesting it is. If I can flip the
question and answer which
is the most fun to work with,
I think it has to be a toss up
between Olympic sailing, short
track speed skaters, and
cyclists.
What are the most common
nutritional mistakes that you
see in athletes?
NM: Getting the fuelling right is
challenging, and often athletes
without advice get it wrong. It’s
also common to see athletes
eating too much on days where
the training is a bit easier, and
not enough when the intensity
is higher. We call this energy
periodisation; i.e. eating to the
training. When people get this
wrong, it affects the quality of

their training. When you are
working hard, your body needs
carbohydrate every 90 minutes
and you should be aiming to
have about 1g of carbs per
kg of bodyweight, so a 70kg
athlete would aim for about
70g. There are many sources
of carbohydrate, including
bananas, drinks, energy gels,
etc. The most popular race food
currently in the pro peloton
are the rice cakes (see recipe
below). When training at a lower
intensity, it is good practice to
still take carbohydrate, but only
after the first hour and about
20-40g per hour.
Recipe for rice cakes
(provides 20 pieces):
• 500g of short grain rice
• 1L of water
• Large spoon of sugar
• Add a pinch of cinnamon or
vanilla extract
• Large spoon of coconut oil
• 300g of low-fat creamed
cheese/quark or 200g of
creamed coconut (dairy-free
option).
Add all the ingredients except
the creamed cheese/quark into
the rice cooker. When the rice
is cooked and still hot, mix in
the creamed cheese/quark. If
using the creamed coconut,
add it in at the start with all the
ingredients. When well mixed,
spoon out into a large sealable
freezer bag or onto a flat tray

You specialise in optimising
sporting performance through
diet. How do you individualise
your advice?
NM: Everyone is different, so
it’s important to look at the
athlete individually, taking into
account their performance
goals, and considering how
their diet and nutrition fit into
this. This approach is referred
to as the ‘what it takes to win
model’. Once I understand the
performance requirements, I can
then plan how diet and nutrition
will support their performance,
so working backwards in effect.

particular at eicosapentaenoic
acid, which can help mediate
some of the systemic stress
built up in hard training. Other
common products include iron,
multivitamins, vitamin D and
protein (from a convenience
perspective). Iron is of particular
importance for endurance
athletes because they often
struggle to absorb iron due
to increases of hepcidin (a
hormone that limits iron
absorption). It’s important to
remember that athletes should
only take Informed-Sport
approved products from a
trusted supplier. As the risk of
banned substances in these
types of products is very real, I
mainly turn to Healthspan Elite.
The products are exceptionally
good quality, backed by
research and they go above
and beyond the Informed-Sport
testing programme.

Are there any sports nutrition
products or supplements
that you’ve found to be
particularly beneficial for your
athletes?
NM: I am a traditional dietitian
and believe in feeding athletes
real food first; however,
quality supplements can
support the athlete when
it’s appropriate. I have used
omega-3 supplements for over
20 years, for example, looking in

In your opinion, what’s the
one nutritional change an
athlete can make for better
performance?
NM: Every individual is
different, but if there is one
piece of advice I could give to
all athletes, it would be to not
over complicate things and
to keep it simple. Energy and
performance go hand-in-hand,
so getting the fuelling right is
also really important. fsn

covered with cling film, layer
the rice and wrap tightly with
a roller. Let it cool and place
in the refrigerator overnight.
Then cut into 2cm squares (each
provides 20-30g carbohydrate).
On the bike, each piece can be
wrapped in silver foil.
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Plant-based
runner with
digestive
challenges – a
case study

Gastrointestinal distress is a common issue, especially among long-distance runners.
Simone do Carmo shares an interesting case of a competitive plant-based runner that
shows how improving gut health can have a major impact on an athlete’s performance.
Introducing John

John was a 19 year old, competitive longdistance runner and full-time student with
a typical A-type personality: ambitious,
determined and competitive. He ran 80
to 120 km per week, including long runs
and high-intensity track sessions. He also
incorporated core sessions, some light
cycling for active recovery and a complete
rest day. John approached me in May
2018 because of gastrointestinal issues
compromising his performance.
During our first consultation, we looked
at his timeline, a tool used in Functional
Medicine, that looks chronologically into a
client’s case history. John had developed IBSlike symptoms in September 2017, particularly
20

loose bowels and bloating. These were more
prevalent during his training sessions, which
often had to be cut short to go to the toilet.
Gastrointestinal distress complaints are
very common among endurance athletes
(1). Considering his training and timing of
his symptoms, his running was likely a major
trigger. The bouncing effect and reduced
blood flow to the gut during exercise were
probably compromising his gut function (1,2).
Heat stress was not overly a concern as he
trained in cold-to-mild conditions.
Both of his grandfathers had suffered
from bowel cancer and his sister had been
diagnosed with IBS and iron deficiency
anaemia. There therefore seemed to
be a genetic predisposition towards

gastrointestinal problems and malabsorption.
John also had a history of taking antibiotics:
first in childhood for a toenail infection and
again in November 2017, when he took
a strong course of antibiotics for a blood
infection, which he described as very scary.
The antibiotics could also have been both
a predisposing factor and a mediator of his
gut problems, since research shows that gut
microbiota are disturbed during antibiotic
treatment and can take several months to
recover (3,4).
In June 2017, John turned vegan for animal
welfare reasons. He felt good on the diet
despite his symptoms and did not want to
change. This was a lightbulb moment for me
as the change in his diet was close to the time
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“I EMPHASISED THE
IMPORTANCE OF
STAYING UNDER
THE THRESHOLD
USING NUTRITION,
TRAINING
AND STRESS
MANAGEMENT
STRATEGIES. IT
IS VITAL THAT
AN ATHLETE
LEARNS HOW TO
LISTEN TO THEIR
BODY THROUGH
INTUITIVE THINKING
AND REGULAR
MONITORING.”
he developed symptoms – was this a major
trigger? John additionally started university
in September 2017, which could also have
been a triggering event. In December 2017,
he desperately asked his aunt, a doctor in
Australia, for advice. She recommended a
low-FODMAP diet that has been shown to
improve IBS symptoms (5). Since then, he
self-managed with this diet and avoided
gluten. Although he noticed minor initial
improvements in his symptoms, he felt that
the low-FODMAP approach was not working.
Since a low-FODMAP diet should only be
followed for six weeks (6) and one of his main
symptoms was loose stools, micronutrient
deficiency and malabsorption were a major
concern.
After analysing John’s diet, I determined
that his overall nutrition intake was good for a
vegan following a low-FODMAP and mostly
gluten-free approach, although it lacked some
variety as he often ate the same meals every

day. But he met his energy demands and was
conscious of his food choices. He took no
supplements because he disliked the idea.
In terms of macronutrients, John’s intake
was 7.5 g/kg of carbohydrates, 1.3 g/kg of
protein and 1.6 g/kg of fat, which is in line
with sport nutrition guidelines. However, his
protein intake could have been slightly higher
due to the lower digestibility of plant proteins
compared to animal proteins (7,8). The only
major concerns in his micronutrient intake
were iodine, vitamin D and omega-3.

First interventions

Based on John’s goal of improving his IBSlike symptoms, the focus of my intervention
was to restore his gut health through
a food-first approach, supported with
supplementation, training modifications and
stress management strategies.

Testing and diet

I firstly advised John to have basic blood
tests done to check his iron and vitamin
B12 status since he was worried that he
might be anaemic, and vegans often have
subnormal vitamin B12 levels (8,9). This
aimed to reassure him because he had an
analytical personality and wanted to see data
before taking any tablets or supplements.
Meanwhile, I encouraged him to ensure that
his plant-based milk was fortified with vitamin
B12 and to incorporate nutritional yeast into
his diet, a good vitamin B12 vegan source
(8). Further testing was not possible due to
budget constraints.
I encouraged John to introduce more
variety into his diet and to slowly implement
some high-FODMAP foods and gluten,
noting any negative reactions to particular
foods. I also recommended that he stewed
apples to release pectin, which could help
modulate his gut microbiota and improve
his gut barrier function (10,11). And I advised
him to introduce fermented foods into his
diet, such as sauerkraut, kimchi and tempeh,
due to their enhanced nutritional and
functional properties and being a natural
source of probiotics (12). Other changes I
suggested included substituting his postexercise cornflakes with a more nutritious
post-exercise option, like a smoothie with
added glutamine (discussed below). I also
talked to him about using kefir or natural
bio-yoghurt as a base of the smoothies,
emphasising that although these were not
vegan sources, they were a good way to get
more natural probiotics into his diet, even if
only for a short period. Flaxseeds, chia seeds
and walnuts would also improve his omega-3

intake. All these changes would moreover
help his overall protein intake since he was
not keen on taking supplemental protein.
To improve his iodine intake, I proposed a
food-first approach of incorporating some
seaweed into his diet. Lastly, I recommended
he eliminate his pre-training morning coffee
because the laxative effect of caffeine could
be a contributory trigger (13).

Supplementation

Although John was not keen on supplements,
I encouraged a prebiotic and probiotic
blend with glutamine supplementation, and
described the promising evidence behind
these, particularly at improving gut integrity
in runners (14,15). Glutamine is also relatively
low in a vegan diet, which further supports
the need for supplementation. As a SENrregistered nutritionist, any supplements
I recommend are batch-tested through
Informed-Sport.

Training and stress
management

Since John was experiencing symptoms
every training session and was becoming
frustrated, I suggested that he reduce his
running and substitute it with some cycling
or swimming that are less impactful on the
gut. Finally, I recommended some active
restoration strategies, such as yoga and
Pilates, to stimulate the parasympathetic
system, attenuate any stress or anxiety, and
improve his symptoms (16).

Progress

I followed-up regularly with John by email.
Over the summer months, he reduced his
running to allow his gut to recover. He took
my recommendations on board and his
symptoms reduced greatly. In September
2018, he ramped up his training again for the
new season. We met for a second visit and
I could immediately see that John looked
more vibrant and had gained some healthy
weight. He rated his gut health a seven out of
ten compared to two out of ten when I had
first seen him in May 2018. We knew that we
were on the right track, but we dug a little bit
deeper to see what else could be improved.

Follow-up interventions

John stated that he was experiencing some
bloating in the mornings. After questioning
him about his eating habits, he revealed that
he would eat a pre-bed snack or smoothie late
at night. I encouraged him to finish eating by
8pm to see if this would make any difference.
I talked to him about my light-bulb
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turning vegan made me question whether
this dietary approach was suitable for him. I
encouraged John to introduce certain animalbased foods into his diet that may have
additional benefits for gut health, like dairy
kefir for its natural probiotics and bone broth
for absorbable forms of collagen, gelatine,
and key amino acids such as proline, glycine,
glutamine and alanine. Kefir could be easily
incorporated into his smoothies and bone
broth into his cooking. I also encouraged
him to introduce oily fish for omega-3s and
eggs for choline – nutrients often deficient
in a vegan diet. These foods would also help
boost his protein intake, support recovery and
bring musculoskeletal benefits. For example,
a study in healthy young men showed that
kefir supplementation improved glucose
metabolism and attenuated the effects of
muscle soreness after high-intensity exercise,
which the researchers suspected may have
been due to regulating antioxidant capacity
(17). After discussing the evidence with John,
he was keen to experiment with these foods.
As autumn was approaching, I
recommended an Informed-Sport approved
vitamin D supplement, and a multivitamin,
thinking that since he may not be absorbing
nutrients effectively, it would be a good
strategy to cover all the bases. We also
adjusted his glutamine timing. John had
been taking it with a smoothie, often after
training and then again in the evening. But
I encouraged him to take it first thing in the
morning on an empty stomach so it would not
compete with other amino acids, and then
after training sessions, especially high-intensity
training or prolonged exercise periods. I
also introduced some nutritional support
during high-intensity or prolonged training
sessions in the form of DIY sports drinks,
aimed at moderating his cortisol response,
preventing muscle protein breakdown and
immunosuppression (18,19)
I also emphasised a ‘pre-eating routine’ – a
mindful practice that helps to put the body
in a relaxed state prior to eating, by taking
deep breaths, chewing well and noticing every
mouthful. By drinking a glass of water with
lemon juice or apple cider vinegar, smelling
his food and visualising taking a bite of food,
this would also activate the cephalic phase
of digestion, stimulating gastric secretion to
aid digestion and subsequent absorption of
nutrients.
Since John’s training had ramped up, I
talked to him about some monitoring tools:
a subjective quiz to do upon waking and a
readiness-to-exercise app that would provide
more objective data on his recovery and allow
him to train more smartly. Since he had tried
and enjoyed a yoga-based class, I encouraged
him to do it more consistently.
22

Performance outcomes and
reflections

John had done some serious racing, including
the university cross-country championships,
that he won, and a team relay in which they
came third. Since I started working with him,
he also managed to improve his 10 km PB by
a second (currently 31:40). He was extremely
happy with his performance and said that
focusing on his gut health had a major
impact. He also believed that introducing the
recommended animal-based foods had made
a big difference within a short time.
In November 2018, with two weeks left
before the GB trials, we met again because
he’d had a minor set-back in a recent race
that had knocked his confidence. We also
discussed key points for tapering and race
day, such as eating foods he knew would not
affect his gut, minimising fibre intake three
days ahead of the race, and cooking his own
food the night before and for breakfast on
the day. Most importantly, we talked about
his unrealistic sense of urgency, typical of
an A-type personality, as he was doing a lot
of work for university that he admitted was
unnecessary because the deadlines were a
month away, but he always felt the need to
finish early. I encouraged him to really focus
on relaxing as race day was approaching
and to minimise unnecessary stress as it may
exacerbate symptoms.
I illustrated this with a ‘threshold’ concept
to help him understand his gut better – an
imaginary line below which his symptoms
are dormant, but when he added stress from
training, competing and university work, he
passed that line, and the symptoms would
manifest and may exacerbate over time
if the stress was not managed properly. I
emphasised the importance of staying under
the threshold by using nutrition, training
and stress management strategies. It is vital
that an athlete learns how to listen to their
body through intuitive thinking and regular
monitoring.
Unfortunately, John caught a cold which
prevented him from competing on the day.
However, he learned from the experience and
realised that had been imposing deadlines on
himself to improve (usually target races). He
has now decided to listen to his body more
instead of over-competing and to focus on
strategies for key races like the GB trials. He
also revealed that he stopped consuming
kefir and bone broth just before the relapse in
his last race and believed that that may have
contributed as he had been doing well when
consuming these regularly.

Take home message

This case study is a great example of an
athlete’s health being the best ergogenic
aid – a concept that Paul Ehren discussed in
the Jan/Feb 2019 FSN issue (20). I focused on

John’s gut health as this was the major lever
that needed change. His gut health improved
through a multi-faceted approach of nutrition,
training and stress management strategies,
which shows how we, as sports nutrition
practitioners, can do so much more with an
integrative view than the performance-centric
view that often dominates the world of elite
sport. fsn
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[Coach interview

Andy Edwards
Andy Edwards is the Head Strength and Conditioning Coach for
London’s Saracens Rugby Club. He began his coaching career with the
team 13 years ago where he led the Academy pathway programme
for four years before moving on to work with the senior team. In 2011,
he was also appointed as the Strength and Conditioning Coach for
the England Saxons, where he remained until 2016. During his time
at Saracens, the team have won four Premiership and two European
titles, including the double in the 2015/16 season. We asked him a few
questions about his philosophies and nutritional practices:
Hi Andy, thanks very much
for chatting to us. What is
the most pivotal achievement
in your coaching career so
far?
AE: Hi guys, it’s a pleasure. I’ve
been very fortunate to work
with some amazing players
and coaches during my time
at the club, which has led to
the team having great success
over the last nine years or so.
It’s hard to pick one thing that
stands out, but seeing so many
of the players come through
our academy system, and go
on to play so well for the team,
gain international and even
British Lions honours, is very
rewarding. It makes me proud
to have had a small part to play
in their development. I guess
it’s also hard to rule out the
double winning season. It was
an amazing achievement for
the club and I feel extremely
privileged to have been a part
of it.
Having been involved in
rugby for such a long time,
what strategies do you
believe are key to successful
performance?
AE: Obviously there are a
number of things that contribute
to successful performance,
so it’s about focusing on what
really matters. We always put a
huge emphasis on our weekly
preparation, as we know it has
a direct effect on the matchday performance itself. This
involves all players and coaches
being aligned and believing
24
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we can about the players lives
to help them put a realistic
nutrition plan together. I’m a big
people person and believe that
if you want to help someone
change their habits, then you’ve
got to invest a bit of time
getting to know them first.

What are the biggest
challenges you face working
with such a successful
squad?
AE: I love working with this
group of players, there is a
constant appetite to improve
and get better. The challenge
for us all is how can we keep
improving day by day as a
group and as individuals… It
never stops!

in our processes, both on and
off the field, so that we can
make sure the team arrives on
match day in the best physical
shape possible. One successful
performance doesn’t win you a
championship, which means we
have to keep on task and want
to improve week in, week out.

Regarding performance
and recovery, do you follow
general nutrition guidelines
for all your athletes or do
you individualise the advice
in any way?
AE: When dealing with such a
large squad that is subject to
high workloads, there will always
be some crossover between
positional groups and body
types, such as our day-to-day
meals around training. The
players are given breakfast,
lunch and post-training food,
along with all match-day travel
and hotel meals. The thing

for us to make sure of is that
our players have been given
the right education and
information about the choices
they should be making at each
meal time. On top of this,
the players will be provided
with supplements to aid with
performance and recovery.
Outside of the club is where a
more individual route can be
taken if needed. It’s important
we understand as much as

Q: Finally, after winning
last year’s Premiership title,
have you implemented any
changes as a coach for this
year’s season to retain the
title?
AE: We always spend a lot of
time reviewing what we did after
winning or losing seasons as
nothing is ever perfect. We’ve
made some small changes to
our strength programme to
have a slightly new focus in
that area, and adjusted our
on-field sessions based on how
the game is changing, from
the running demands to the
physical side of things. We have
a model that is working very
well for us at the moment, so
we haven’t needed to change a
huge amount. We like to say, ‘it’s
the same, but different’. fsn
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[Nutrition products

Nourishing
our joints
There are 101 joint formulas on
the market, but do all of them
work? Ian Craig decided to
examine some of the products
that have clear physiological
functionality.

A

pparently there are around 360 joints
in the human body, so that is a lot of
cartilaginous tissue to keep healthy.
However, it is the larger joints, including
knees, hips, ankles, shoulders, elbows
and the spine, that tend towards injury, both within a
general wellness and a sporting context. Common
joint afflictions include: osteoarthritis, rheumatoid
arthritis, chondromalacia patellae, Osgood Shlatter’s
disease, gout, fibromyalgia, tendonitis,
tennis elbow, jumper’s knee, meniscus tears, bursitis, and nerve pain.
There are many many pills and potions with purported support for joint
pain, but I always prefer to focus on products that make physiological
sense to me – in other words, nutrients that have known and studied
functionality within the human body. With that thought, I’m going to
start this article by reviewing three joint supplements that have survived
the test of time and I’ll then move onto newer products that are gaining
popularity and scientific support.

Glucosamine and
chondroitin
As a personal trainer back in the 1990’s,
I can remember the whisperings of
this new magic ingredient for joint pain,
called glucosamine sulphate. I had a
client, with perhaps the early signs of
osteoarthritis, proclaiming it’s incredible
efficacy. At that time it was expensive at

“THERE ARE MANY MANY PILLS AND POTIONS
WITH PURPORTED SUPPORT FOR JOINT PAIN, BUT
I ALWAYS PREFER TO FOCUS ON PRODUCTS THAT
MAKE PHYSIOLOGICAL SENSE TO ME – IN OTHER
WORDS, NUTRIENTS THAT HAVE KNOWN AND STUDIED
FUNCTIONALITY WITHIN THE HUMAN BODY.”
26

FSN MARCH/APRIL 2019

feature.indd 26

| WWW.FSNMAG.COM

19/02/2019 09:09

Nutrition products

around £30 for a month’s supply, but well
worth trying if it gave some pain relief. Since
that time, much like other chosen ingredients
in nutritional science (such as creatine and
caffeine), it has attracted an incredible research
interest.
A few years later, chondroitin sulphate also
became popular, which has now followed a
similar research trail to glucosamine, and is
very often combined with glucosamine within
a single supplement.
As an example of the extent of research on
these key ingredients, a 2015 meta-analysis
reviewed 54 studies, covering a total of 16427
knee osteoarthritis patients (1). The researchers
were examining the efficacy of glucosamine
alone, chondroitin alone, glucosamine and
chondroitin together, and the pain medication
celecoxib. When compared to placebo,
the results indicated significant effects of
glucosamine plus chondroitin in pain relief
and function improvement, plus it was the
only treatment option that exhibited clinically
significant improvement from baseline pain
and function. Celecoxib proved to be an
effective pain medication, but it did not result
in any clinical improvements from baseline
function in the study participants. Additionally,
medicating with celecoxib resulted in a higher
rate of adverse gastrointestinal reactions when
compared to placebo.
We have now understood the physiological
role of glucosamine and chondroitin for quite
some time, so the research support for these
ingredients is not surprising. Chondroitin
is a glycosaminoglycan (a major lubricator
and shock absorber in the joint matrix) and
glucosamine is an amino-sugar used in the
synthesis of glycosaminoglycans. Additionally,
both glucosamine and chondroitin exhibit antiinflammatory and pro-anabolic effects, and
glucosamine promotes osteoblast proliferation
and chondroitin has anti-oxidant effects
(2,3). And in the study that I cited previously
(1), because the glucosamine-chondroitin
combination (compared to singularly) was the
only treatment group resulting in significant
improvement in pain and function, it certainly
shows that they are a good double-act.

MSM
There is also a commonality between
glucosamine and chondroitin supplements
and that is the word ‘sulphate’. i.e. they are
both bonded to a sulphur group. Sulphur
itself plays an important role in the joint
matrix and the popular supplement MSM is
testament to the importance of this nutrient.
Methylsulfonylmethane (MSM) is a naturally
occurring organosulphur compound used in

complementary medicine and it has been shown
to improve a variety of health-specific outcomes,
including inflammation, joint/muscle pain,
oxidative stress and antioxidant capacity (4).
Particular to cartilage preservation, in-vitro
studies suggest that MSM protects cartilage
through its suppressive effects of proinflammatory cytokines such as IL-1β and TNF-α,
plus possibly by normalising hypoxia-driven
alterations to cellular metabolism (4). Specific
research studies that have looked at MSM’s
effect on joint range of motion and physical
function have looked extremely promising, plus
eccentric exercise-induced muscle damage
studies suggest that MSM may aid in maximal
isometric knee extensor recovery (4).

absorption and to strengthen the matrix of the
tissues, ready for the next training session or
performance.”
The Proto-col brand was founded by James
Greenwell 16 years ago when a sporting
injury almost ended his own career as an
elite modern pentathlete. He added: “Our
Informed Sport tested Collagen Pro Sports
Plus is used by Olympic endurance runners,
judokas, kayakers and tennis players and
also by England Rugby, Premierships football
teams and Super League rugby teams.”
The central ingredient in the Proto-col
Collagen Pro Sports Plus supplement is a
proprietary component called Fortigel®, a
collagen hydrosylate (a description used
interchangeably with hydrolysed collagen).
The new(ish) kids on the
Each 1000mg tablet delivers type I and type
block
III collagen, plus an optimised type II grade.
Collagen and peptides are names of products
The product research has been authenticated
found commonly within musculoskeletal
by the Collagen Research Institute in Kiel,
nutrition these days, but what are they and how Germany, headed by a leading authority on
do they impact joint health?
collagen hydrolysate research, Dr Steffen
As described in feature 1 of this magazine
Oesser.
(pp8-10), collagen is a tri-amino acid molecule,
Intrigued, and wanting to know more about
arranged in a helical structure, that provides
the science and research behind collagen
incredible strength throughout the connective
and the Fortigel® product, I then spoke to Jim
Beakley of Kappa Bioscience AS in Oslo, who
tissue network of our bodies. So, like the
cooperates with Gelita, the manufacturers of
glucosamine, chondroitin and MSM examples
Fortigel®.
above, it is a known physiological entity that
He told us: “Collagenous protein makes
theoretically makes a lot of sense to supplement
up nearly 70 per cent of cartilage mass and
with.
Fortigel® has been proven to activate the
Biochemically, peptides are short amino acid
growth of new cartilage by stimulating cells,
fragments and when they form a long chain
helping to ease joint discomfort and make
of amino acids, they become proteins. Said
the joints smooth and mobile. Additionally,
in this way, it sounds like certain peptides can
published research has shown that Fortigel®
actually be precursors to collagen, so because
is absorbed intestinally and accumulates in
I was keen to learn more about the ingredients
cartilage, meaning a statistically significant
incorporated into some modern joint
increase of cartilage tissue metabolism.”
supplements, I spoke to four industry experts.
Jim then directed me to two sports-oriented
Collagen supplements
research studies that had investigated the
I firstly spoke to James McDonald BA Dip ION,
efficacy of Fortigel®. A Penn State University
a long standing nutrition advisor to the British
study (5) recruited 147 young athletes who
brand Proto-col. He told us that: “Collagen is
experienced activity-related joint pain. The
the glue that holds our body together, and high
subjects were studied in a randomised, doublestrength supplementation for injured athletes can blind, placebo-controlled fashion. Alongside
help promote rapid repair for damaged joints.”
alternative therapies, such as hydrotherapy,
As a former elite hockey player, McDonald
massage and ice and heat packs, there was a
remembers the immense amount of twisting
statistically better improvement in joint pain in
and turning that his joints went through and
the Fortigel® treatment group compared to the
placebo group.
believes that collagen supplementation can
Additionally, a placebo-controlled,
help maintain strength and flexibility in stressed
randomised, double-blind, observational trial
connective tissues.
on 139 subjects at the University of Freiburg,
He went on to say: “Collagen is the vital
protein in our joints, but it depletes over time as Germany, investigated the effect of Fortigel®
supplementation on young adults suffering
we age and this depletion can accelerate if the
from diagnosed activity-related knee joint
body is highly active through sport. Collagen
pain (6). A daily dosage of 5 grams Fortigel®
supplementation helps to regenerate cartilage
or a placebo was administered for 12 weeks
rapidly for strength, flexibility and shock
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[Nutrition products
after 3, 6, and 12 weeks, changes in pain,
➤ –stiffness
and physical function were evaluated.
After only 3 weeks, a statistically significant
improvement in pain, stiffness and physical
function could be observed, and the positive
effect became even more pronounced after 6
and 12 weeks of treatment.

Peptides
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product such as JointPro™ cream is therefore
particularly effective because it penetrates the
skin and tissue.
Additionally, Maxine told me about
further Taipei research (7) that showed the
ICPP peptide blend to be a highly effective
anti-inflammatory: different concentrations
of peptide solutions were found to inhibit
hydrogen peroxide and nitric oxide. This
information is highly relevant for joint health
because all acute and chronic joint conditions
are inflammatory in nature. In a 2014 study, it
was shown that members of the transforming
growth factor beta (TGFβ) superfamily of
secreted factors play essential roles in nearly
every aspect of cartilage formation and
maintenance (8). As noted by Maxine, what
this study shows is that if inflammation can be
inhibited, cartilage can regrow. Notably, ICPP
peptides can actually increase the response of
TGF-B (8).
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In conclusion
To summarise what I learned; as I thought,
I found pretty convincing evidence behind
the historic use of glucosamine, chondroitin
and MSM supplements, so these will remain
as ‘go-to’ products that I will recommend
to my clients. However, I was also extremely
intrigued by the collagen and peptide
research and clinical observations; because
they are biochemical entities that influence
many tissues in our bodies (including our
joints), they do make a lot of sense to
incorporate into an athlete’s supplement
regime, especially if injuries are at play. fsn

therapist, NLP practitioner
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Okay, moving onto peptides… Peptides are
short amino acid fragments that are essential
for tissues, the immune system, enzymes and
cells and, according to peptide developers,
when taken as a supplement or as a cream,
can influence our health biology.
Returning briefly to biochemistry; peptides
are distinguished from proteins by the number
of amino acids in the chain – an arbitrary
benchmark is that molecules with fewer than
50 amino acids are termed peptides, whereas
molecules with more than 50 amino acids are
polypeptides, which join together to make
proteins. Since collagen fibres are usually
around 1000 amino acids long, they would be
considered as proteins.
I spoke to Maxine Field from Profound
Performance, who’s proprietary joint product
is called JointPro™, which is specifically
developed to relieve arthritis, muscle tendon
and joint pains, including degenerative joint
disease and tendinitis. According to the
studies that Maxine sent me, upon which
the JointPro™ design is based, it is a unique
peptide-based joint, muscle and tendon
pain relief and anti-inflammatory cream.
Studies show that the formula stimulates the
regeneration of cartilage tissue by influencing
the collagen synthesis of chondrocytes.
The core ingredient of JointPro™ is ICPP,
a new peptide sequence of pentapeptides
and hexapeptides, that are not derived from
collagen. The peptides are created by the
protein pharmaceutical technology, using a
bacterial fermentation platform.
According to Maxine; “evidence shows
that JointPro™ increases and maintains type
II collagen, the essential protein building
block in our cartilage, and it also stimulates
the target cells to promote the rapid
production of growth factors that repair
articular cartilage.” This statement was borne
out by preliminary research that has been
conducted at the Taipei Medical University (7).
Researchers demonstrated that ICPP peptides
promoted the synthesis of type II collagen in
human chondrocytes and also that peptides
promoted human fibroblast synthesis of type I
collagen and the extracellular matrix.
Articular cartilage is a tough layer of smooth
white connective tissue that covers the ends
of the bones where they articulate with each
other within a joint. It is a living tissue that
has no blood supply and it relies on diffusion
of nutrients through the tissue. According to
the Profound Performance team, a topical

He is the founder of the
Centre for Integrative Sports Nutrition
and is hosting and leading the Certificate
of Integrative Sports Nutrition course
at Kingston University (and online) this
year. In Ian’s adopted home of South
Africa, he runs a private nutritional
therapy practice in Johannesburg and
he recently published his first book
(Wholesome Nutrition). Join him for three
free sports nutrition webinars; details are
on his website. www.intsportsnutrition.
com; www.thenutritionalinstitute.com;
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Vitafoods europe 2019
set to close the loop on a
greener future for the global
nutraceutical industry

V

itafoods Europe
2019 (7-9 May,
Palexpo, Geneva)
will this year
explore the
collaboration
required to shape a more
sustainable future for the
nutraceutical industry. This follows
the growing popularity of plantbased ingredients, as well as the
demand for more responsible
farming methods, and the
unprecedented backlash against
packaging over recent years.
The focus of the event
comes as consumer demand
means manufacturers are
seeking a balance between
naturally sourced ingredients
and sustainably produced
nutraceuticals, through the
development of innovative
new products, processes and
packaging. The need for greater
supply chain transparency has
also contributed to an increased
focus on the role of contract
manufacturing, presenting an
opportunity for these businesses
to set the standard for sourcing
practices and quality.
Chris Lee, Managing Director,
Global Health and Nutrition
Network, Europe, at Informa
Exhibitions, explains: “The move
towards true circularity requires
a monumental shift across the
entire nutraceutical product
lifecycle – from ingredient to
shelf – and can only be made
possible by collaboration across
the entire supply chain.
“Our goal with Vitafoods
Europe 2019 is to get the
industry talking to understand
how we can create a sustainable
future, as well as to inspire the
nutraceutical community with
trends, insights and solutions that
30
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support market-leading product
development and business
growth.”
Attended by a global audience
across the ingredients and raw
materials, branded finished
products, contract manufacturing
and private labelling, and
services and equipment sectors,
Vitafoods Europe provides
multiple opportunities to
engage, discuss and debate the
most important topics in the
nutraceuticals industry.
The European sports nutrition
market is anticipated to
experience an annual growth
rate of eight per cent (CAGR)
between 2018 and 2023,
according to Mordor Intelligence,
with the UK holding over 25 per
cent of the total market revenue
(1). Estimated to maintain its
dominance over the continent
between 2015 and 2021, the UK
will likely be a key influencer in
the development of nutraceutical
sport nutrition products across
Europe over the coming years.
Recognising the potential
of the sports nutrition market,

this year’s Vitafoods Europe
will feature a dedicated Sports
Nutrition Zone. Specialist
exhibitors will present the hottest
healthy lifestyle ingredients, as
well as the key trends that are
fuelling the rapid growth of the
sports nutrition segment in the
EU market.

What does
nutraceutical mean
to you?
Visitors and exhibitors at this
year’s show will also be asked to
consider ‘what does nutraceutical
mean to you?’. In a market
where personalisation, digital
technologies and alternative
foods are on the rise, the
definition of nutraceutical is
evolving. As the meeting point
for the European nutraceutical
community, Vitafoods Europe will
provide an engaging platform for
visitors to discuss and debate the
meaning of nutraceuticals – now
and in the future.
On this, Chris Lee added: “By
facilitating the debate around the
meaning of nutraceuticals, we’re

hoping to dispel the confusion
surrounding the term and better
understand the broader picture
of our industry, as well as bring to
light the passion and insight that
is driving the latest science and
innovation. Ultimately, a more
unified vision of nutraceuticals
will create a more compelling
and credible appeal to today’s
savvy consumer.”
Running alongside the
exhibition will be the Vitafoods
Education Programme, which will
give attendees the opportunity
to learn from and network with
the world’s leading nutraceutical,
supplement and functional
food industry experts. The full
programme will be announced in
the coming weeks.
Vitafoods Europe is the leading
buying and sourcing event for
the global nutraceuticals industry,
with over 22,000 attendees and
1,200 exhibiting companies.
To register for this year’s
Vitafoods Europe or the
Vitafoods Education
Programme, please visit:
www.vitafoods.eu.com
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[New releases
➤THE CERTIFICATE OF

INTEGRATIVE SPORTS NUTRITION:
WHERE HEALTH FEEDS
PERFORMANCE

In the spirit of the type of content
delivered by this magazine, our
editor Ian Craig, exercise
physiologist and nutritional therapist,
re-introduces the Certificate of Integrative Sports Nutrition course,
after a very successful inaugural year in 2018. It is the first course in
the world to bring integrative nutrition and thinking into sport, and
includes the ingredient that is missing from the majority of exercise
interventions: health.
This course provides nutrition and exercise professionals with an
opportunity to bring functional thinking into their sporting practice,
or sporting thinking into their functional practice. Hosted by
Kingston University in London, it comprises three 5-day live modules,
plus pre- and post-module readings, webinars, assignments and
tutorial support. The course is also available as an online or blended
offering, making it flexible and suitable to all students’ needs.
The course is endorsed for CPD by the British Association of
Sport and Exercise Sciences (BASES) and is short course certified
by the Nutritional Therapy Education Commission (NTEC). Further
applications for endorsement are pending with the Sports and
Exercise Nutrition Register (SENr) and the British Association of
Nutritional Therapy (BANT).
• View www.intsportsnutrition.com for more information and to take
advantage of their special early bird price before 31 March 2019.

➤Ellactiva® Collagen& sugar-

free treats

Whilst the indulgent delights
of traditional favourites such as
chocolate eggs, sweets, candies
and cakes are there to be
savoured this Easter, moderation
is key.
A flavoursome alternative,
whilst also delivering the
bonus of glowing skin, are new
Ellactiva® Collagen& soft chews.
Not only sugar-free, they are
power-packed with collagen,
prebiotic fibres for sweetness,
and minerals that replenish and
enrich the body from within.
But that’s not all. Their wellness
properties extend to helping
deliver a healthy outer glow,
through an optimum daily dose
of hydrolysed bioactive collagen
peptides (2500mg), within as little
as four weeks.
For a convenient and effective
way of increasing energy levels,
supporting the all-important
immune system or promoting
healthy bones, all you require
are three chews per day, which
can be enjoyed anytime to fit
in with a busy lifestyle. Indeed,
32
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➤New NSF-certified algae
supplement launched for
athletes

Chlorella is a type of green
algae that grows in fresh water
and can be harvested and dried
to create a food supplement.
Studies on the algae have
shown that it could have
powerful and positive effects
on exercise performance,
including raising the efficiency
of the body’s energy production
and lactate removal systems,
improving VO2max and
reducing the impact of intense
exercise on the immune
system. Sun Chlorella, one of
the world’s leading chlorella
brands, have now launched a
chlorella powder specifically for
athletes, aimed at improving
performance.
The latest addition to the Sun
Chlorella range is a powder that
is 100 per cent pure chlorella,
with no binders or additives,
easily dissolved in sports shakes
or energy drinks, and created
using DYNO®-Mill technology
– this helps break down the cell
walls of the algae (without the
use of heat or chemicals that
can reduce the quality of the
chlorella), ensuring users get
maximum nutrients.
Importantly, the new powder
carries the NSF Certified for
Sport mark. The mark shows
that Sun Chlorella Powder

“goes above and beyond
the established standard for
quality in dietary supplements.
It demonstrates the
manufacturer’s commitment to
providing athletes with a clean,
safe product, and promoting
fair play in sport.”
It also means:
• Products do not contain any of
approximately 270+ substances
banned by major athletic
organisations.
• The contents of the
supplement actually match what
is printed on the label.
• There are no unsafe levels
of contaminants in the tested
products.
• The product is manufactured
at a facility that is GMPregistered and audited twice
annually for quality and safety
by NSF International.
• The brand now hopes athletes
can get all the benefits of
chlorella with confidence and
be assured they are fuelling
their performance in a positive
and natural way.
• www.sunchlorella.co.uk

➤INTRODUCING JUDE’S NEW LOWER
CALORIE RANGE
these chews come attractively
packaged in sticks of ten that
make them the perfect beauty
and wellness handbag accessory.
And when it comes to flavours,
there’s energy-boosting orange
zing, immune-supporting
blackcurrant burst or bone health
builder, creamy caramel.
Not only does Collagen&
deliver fast results, it promotes
healthy habits that are easy
to sustain for women seeking
efficacy and convenience,
and represents a convenient
transition to invest in health and
wellbeing.
• www.ellactiva.co.uk

Jude’s, the British family-run ice cream brand,
has been dedicated to crafting the world’s
tastiest ice cream since 2002. In the autumn
of 2017, following the arrival of the family’s
next generation of little ones down at the
farm, Jude’s launched “Little Jude’s Lollies”.
Containing less than 10 per cent sugar, under
half the national average sugar content for
ice creams, the range has been a huge success with kids, parents
and retailers alike. As such, Little Jude’s Lollies is now Jude’s
bestselling line.
Having bagged over 40 Great Taste Awards, Jude’s is known
for being experimental with exciting new flavours. Inspired by
the success of the Little Jude’s range, Jude’s is launching its first
flavour-packed, no added sugar and vegan options for big kids
to enjoy. Made using natural sweeteners, stevia and erythritol, as
well as the sugar content naturally found in cow’s milk, coconut
milk and vegetable fibre, Jude’s new range comes in three of
its bestselling classic flavours, as well as something new: Salted
Caramel, Vanilla Bean, Peanut Butter and Vegan Chocolate.
• www.judes.co.uk
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➤BIO-SYNERGY LAUNCHES

LIMITLESS, AN
ALL-NATURAL
NOOTROPIC

Limitless is designed to
empower users with greater
memory, focus, learning
potential, concentration and
multi-tasking abilities, thanks
to its unique combination of
l-theanine, ginkgo biloba,
bacopa monnieri, betaine,
vitamins, and a small amount
of caffeine to gently improve
alertness.
The new formula created
for added brain power is a
completely safe, carefully
measured nootropic formula,
created from scientifically
tested ingredients to activate
vital areas of the brain.
Due to continued interest in
functional food and beverages,
nootropics are predicted
to experience increased
growth in the coming year.
With consumers focused on
reducing caffeine and sugar
intake, nootropics provide an
energy boosting and mindenhancing effect without some
of the drawbacks of traditional
energy drinks.
Looking into the underlying
science, several studies
support the benefits of

[

➤New sprouted wheat
bread by Everfresh

taking Bio-Synergy’s Limitless
Nootropic Capsules.
L-theanine, in particular, has
been well researched, with a
recent study showing that the
combination of l-theanine and
caffeine can improve aspects
of attention and boost alpha
brain waves.
Scientists believe this
pattern of brain activity is
associated with “relaxed
attention”.
Delving even deeper into
the research: one recent
animal study found that
l-theanine caused about a 25
per cent increase in BDNF
(brain-derived neurotrophic
factor). BDNF influences a
variety of functions including
the growth of new neurons
and synapses – all of this is
helpful for people who need
to function at their best, from
athletes to CEOs.
• www.bio-synergy.uk

Read the back of a pack of Everfresh
Plain & Simple Wheat Bread and
you might be surprised to see a
single ingredient listed. The secret
to this simplicity is down to the fact
the bread is made with 100 per cent
sprouted whole wheat grain. This
means the grains used to create
the bread have been allowed to
germinate before being used to
produce a dough. The germination
process changes the make-up of
the grains and allows dough, and
ultimately bread, to be made with
no need to add yeast, sugar or even
water. The resulting loaf is deliciously
moist and can be enjoyed just like
“normal” bread, whether smothered
in butter and jam or with slices of chicken and salad wedged
between two slices to make a healthy sandwich.
The benefits of using sprouted grains don’t just stop with
the bread’s taste. It’s thought that sprouting grains could
increase some of their nutritional benefits and this is currently
an exciting area of nutritional research. The grains used by
Everfresh also benefit the environment as they’re grown
organically without chemicals or pesticides.
Everfresh now has a full range of sprouted grain breads.
Alongside single-ingredient sprouted wheat, spelt and rye
breads, there’s a host of different twists on each of these
varieties, including Sprouted Wheat Bread with Stem Ginger,
Sprouted Spelt Bread with Raisins and Sprouted Sourdough
Rye Bread with Mixed Seeds, all of which use less than a
handful of natural organic ingredients.
• www.everfreshnaturalfoods.com

➤Tackle winter with these three immune-boosting
supplements

The recent low temperatures have had us all donning layers to
shield us from the winter chill. Whilst wrapping up warm may protect
us from those external factors, it’s important that we also give our
insides an added layer of defence to ensure
we avoid catching pesky coughs and colds.
Liquid Health Digestive Care: a little daily
drink that packs a punch when it comes to
boosting your health. Did you know that your
gut wall houses 70 per cent of the cells that
make up your immune system? You might
not attribute digestive problems to illness but if you look after your
digestion, it will look after you! This superb combo
of ginger, bladderwrack, aloe vera and marine
collagen (alongside other powerful ingredients)
supports the body’s defence and immune system.
• www.lqliquidhealth.com

Live Lean by Live Limitless: darker days can leave
us feeling riddled with fatigue. Don’t spiral into a
sofa coma – all you need is a little energy boost.

Swap your sugar, countless cups of coffee and energy drinks for Live
Lean and power through winter like a champ. Sugar can give you a
quick energy burst, but the spike in insulin means you will crash just
as hard. Not forgetting your waistline – that won’t thank you either.
Live Lean gives you the energy boost you need to keep your mind
and body stimulated without the nasty side effects of your favourite
sugary snacks. This is because Live Lean contains niacin that helps
reduce tiredness and fatigue and is EU/EFSA-approved!
• www.livelimitless.co.uk

D-TOX 28 by Drop Away: as the cold sets in,
we are tempted to comfort ourselves with an
onslaught of foods that can leave us bloated,
tired and feeling generally weak. D-TOX 28
is an exclusive blend of natural plant-based
active ingredients, selected to help cleanse
your system with an easy, single daily dose to leave you feeling
revitalised and ready to take on the season with gusto – and less
bloating! A source of chromium, juniper, vitamin B6 and vitamin C,
this unique tonic also helps reduce tiredness and fatigue.
• www.dropaway.co.uk
WWW.FSNMAG.COM
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[Strength and conditioning

Movement preparation
– the hidden essential
In our second strength and conditioning instalment of 2019, Craig Lewis, strength and
conditioning specialist and owner of Rehabilitation and Performance Solutions, delves
into a very active alternative to static stretching, called movement preparation.

I
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Exercise 1 Part 1 – start
position of inverted hamstring

Exercise 1 Part 2 – mid-range
position of inverted hamstring

in the preparation of developing
more well-rounded and
complete athletes. As Verstegen
states: “if I were to incorporate
just one element… I’d want it to
be movement prep (1). For Gray
Cook, he aims to create a sense
of symmetry between the right
and left sides of the body and to
promote “a balance of mobility
and stability within the body” (2).
As simple as this may appear,
often as practitioners, we try to
complicate/impress our athletes
with exercises or training models
designed to look visually striking
rather than addressing the real
limitations, which can be seen as
less ‘sexy’!
In incorporating many of
these concepts into my own
professional environment,
particularly within the
professional football landscape,
I have been fortunate enough
to see a major reduction in the
type and amount of non-contact
related injuries. This is because of
the significant bang for your buck
that you get with these types of
exercises, which incorporate not
only many different movement
principles essential in injury
prevention, but also appears
to improve the neuromuscular
system. For me, the two key
pillars of athletic preparation are

Exercise 2 Part 1 – Lunge
with elbow to instep

to develop firstly resilient and
secondly powerful athletes, and
in my experience, incorporating
these exercises helps to assist in
this overall process.
The benefit of movement
preparation is to create a
process of “active elongation”
(1) of the muscles, which in
itself is not any different from a
normal static stretch. However,
the crucial divergence then
occurs, importantly, at the new
end range of motion. It is at
this point, where the muscles
are contracted to maintain the
new end range, as opposed to
traditional static stretching where
the stretch ends. It is within this
new set position that the athlete
very importantly challenges
his/her proprioceptive system
(sensory feedback system)
which is extremely important
in being able to deal with
movement variability, as well as
strengthening the muscles into
end range. Both of these benefits
are extremely important in the
process of injury prevention and
athletic performance because
injuries often occur when
the proprioceptive system is
challenged beyond its current
capabilities, or when the muscles
need to generate force and
stability into end range.

Exercise 2 Part 2 – Lunge
with rotation

Ultimately, with so many
benefits to incorporating
movement preparation based
exercises into an athletes’
training regime, if you are not
using it, as Benjamin Franklin
wrote: “By failing to prepare, you
are preparing to fail”. fsn
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n a previous article which I
recently wrote for FSN (Nov/
Dec 2018), I alluded to the
fact that I no longer really
include static stretching as
part of my routine with the
teams and individuals that I
work with, unless the individuals
concerned had a particular
range of motion deficit – even
then, I tend to really limit the
amount of static stretching that I
include. Even the timing of static
stretching needs to be reviewed
because the incorporation if it as
part of the cool down does little
in the way of improving recovery.
Instead, I have moved
towards a more dynamic form
of movement preparation or
‘movement prep’ (1), a term
coined about 15 years ago by
Mark Verstegen. Verstegen is
one of the foremost movement
specialists in the USA through his
organisation Exos and his work
with the German national football
team. Gray Cook, another well
respected movement specialist,
in his book Athletic Body in
Balance (2), terms a similar
concept as ‘balance training’.
In both instances, the concept
incorporates a combination
of mobility, stability and
proprioception. And, as the
term tends to suggest, it
really prepares the body for
movement and helps to create
a sense of improved ease
and range of movement. In
essence, introducing movement
preparation based drills helps
to bridge the gap between
rehabilitation and performance
training and is for me, a critical
part of the overall training plan.
In fact, I would go so far as to say
that this element should be the
first part of any training process
and really is a key building block

as well as lecturing
and working in private
practice. He previously
worked for the Portuguese
National Football Team
during the 2010 World
Cup as well as numerous
professional sports teams
in his native South Africa.
Craig is also currently
owner of a rehabilitation
and performance clinic
RehabPerform, based just
west of London. Contact:
craig@rehabperform.co.uk
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