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Summary points

« Muscle recovery following exercise is
particularly important for optimising
the benefits of training and subsequent
sports performance. It is generally
accepted that the consumption of
15-25g of protein within one hour
following an intense exercise session
supports optimal muscle recovery.

+ The amino-acid composition of a
protein and, more specifically, its
leucine content has been identified
as a key independent predictor of its
capacity to stimulate muscle-protein
synthesis. Milk and whey are rich in
leucine and are, therefore, popular
choices following exercise.

e A trend towards plant-based diets has
led to many consumers and athletes
seeking alternatives to traditional
animal-based protein sources.

Plant and animal-based proteins
differ in terms of their amino-

acid composition, which impacts
digestibility and biological value.
The greater biological value of
animal-based proteins is mainly
due to the presence of all essential
amino acids (EAAs), whereas plant-
based proteins often lack one or
more EAAs. Theoretically, different
plant sources could be combined to
overcome this issue and provide the
full complement of EAAs. However,
at present, there is a lack clinical
evidence to support the efficacy of
plant proteins, on their own or in
combination, for optimal recovery
following exercise.

Factors such as antinutritional
compounds present in plant foods

EDITORIAL

With dietary trends and the availability
of nutrition information evolving each
year, dietitians and those working in the
food industry are relied upon to provide
expert opinions on the latest scientific
knowledge and appropriate advice
regarding novel products.

The surge of veganism and plant-based
eating is one of the dominant trends

in recent months and is set to rise.

With this, performance nutrition is also
adapting and some athletes are seeking
alternatives to traditional animal-

based protein sources. In this edition,
Performance Nutritionist, Dr Catherine
Norton will explore the area of plant and
animal proteins for exercise recovery and
review the efficacy of both.

We hope you enjoy this edition of DN
Forum and look forward to any feedback
or comments you wish to share:
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have been shown to interfere with
amino acid digestion, absorption
and availability for the stimulation
of muscle-protein synthesis.
Therefore, for those athletes

that are embarking on a plant-
based diet, it would be prudent

to consume larger quantities of
plant protein (towards the upper
end of the recommendations), in
order to compensate for their lower
biological value. Also, plant protein
sources should be combined to
ensure no EAAs are limited.

Additional supplementation with
micronutrients, such as vitamin B12
may be necessary, as replacement
of protein alone will not negate the
losses of other important nutrients
present in animal foods.
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Sports performance and recovery from exercise —

are all proteins equal?
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Co-Principal Investigator, Food for Health Ireland, Healthy Ageing & Performance Nutrition Programme

Introduction

Nutrition has an irrefutable role in the support of athletic training.
Through the assessment of specific factors (summarised in

Figure 1), sports and exercise nutritionists can determine optimal
nutritional strategies to support specific training requirements for
competitive events. As exercise elicits an array of physiological
responses in the body, the recovery phase following exercise is
particularly important in optimising the benefits of training and
subsequent performance at the next exercise session.
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Figure 1.

In the context of resistance exercise, the beneficial role of protein
in facilitating the accrual of lean tissue mass is unequivocal in
the extant literature!-. Succinctly, optimising protein quantity,
timing and quality, in combination with a resistance training
stimulus, supports the optimal accrual of lean tissue mass’. It

is generally accepted that the consumption of 15-25g of protein
within one hour following an intense exercise session is sufficient
to support optimal muscle recovery®°. In addition, the amino acid
composition and, more specifically, the leucine content of the
protein has been identified as a key independent predictor of its
capacity to stimulate muscle protein synthesis!®!!. However, there
is a lack of consensus regarding the nuances of optimal protein
ingestion relative to individual preferences, needs and training
loads. Research is ongoing to determine the most appropriate
protein choices and delivery approaches in optimising lean-mass
accrual.

Meat, fish, chicken and dairy are the primary protein-providing
foods among Irish adults'?. Due to its leucine-rich whey content,
milk has been highlighted as being particularly effective for the
recovery phase following resistance exercise'®. However, with a
move towards plant-based diets and a popular rise in veganism,
many consumers are now seeking alternatives to animal-based
protein sources. Currently in Ireland, 2% of individuals identify
themselves as vegan'4. Meanwhile, in the past decade, the UK has
seen a 360% increase in veganism with similar growth trends
across Europe!®. Sports people have also been involved in this
trend, with an increase in high-profile athletes adopting vegan
diets!'.

Consequently, performance nutrition research is exploring
alternative sources to more traditional protein stocks such as
combinations of plant-based foods, supplements and even insect
sources as unconventional substitutes!’. This article will investigate

Dr Catherine Norton

how plant-protein sources compare in the context of supporting
resistance training and the accrual of lean-tissue mass. It will also
address some nutritional considerations that may be important
when adapting the sources of protein intake for athletes.

Protein quality in muscle recovery and the stimulation of muscle synthesis

Protein foods are not created equal. They vary according to their
source (plant or animal), their quality and their digestibility. The
source and, consequently, the quality of a protein can influence
the magnitude of its biological effect. Proteins of high quality are
those that are readily digestible when classified by their digestible
indispensable amino acid score (DIAAS)!® !°. Common plant-based
protein sources such as soy, rice, pea and hemp have consistently
lower DIAAS scores compared to animal sources!®. The greater
biological value of animal-based proteins is mainly due to the
presence of all essential amino acids (EAAs), whereas plant-based
proteins often lack specific EAAs!®.

In the context of muscle protein synthesis, many researchers have
conducted studies on amino acids to determine which may have
the more potent effects and have concluded that it is the EAAs that
are primarily responsible for the stimulation of muscle-protein
anabolism?*?2, whereas the non-essential amino acids appear less
effective in this regard?® 4.

Among EAAs, the branched-chain amino acids, and in particular
leucine, are the most efficient for stimulating muscle protein
synthesis?>?7. Leucine supplementation has also been shown to
improve muscle-protein synthesis (MPS) independently of an
overall increase of other amino acids?®. The ability of leucine to
influence MPS can, in part, be explained by the fact that it has
a dual role in lean-tissue mass anabolism, both as a substrate
and a regulator through activation of the mammalian target of
rapamycin (mTOR)?-3°. mTOR is a protein kinase that regulates
cell growth, cell proliferation, cell motility, cell survival, protein
synthesis, and transcription?’.
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Alternative protein sources

While no single plant source contains all EAAs or leucine in the
same quantity as is found in animal sources, and in particular
whey protein, it has been hypothesised that different plant sources
could be combined to provide the full complement of EAAs to
optimally stimulate MPS®!. Plant protein sources, when considered
in isolation, are generally deficient in one or more amino acids,
usually methionine or lysine, and also contain lower quantities

of leucine®'. In order for an alternative protein to be considered a
viable substitute for animal-based proteins in support of muscle-
mass accrual with resistance training, it should have a high
relative EAA and leucine content. Therefore, when combining plant
proteins in a meal or as a post-exercise supplement, the objective
is to combine sources that complement each other. The limiting
amino acids from one plant protein should be provided by another,
whereby the overall meal provides an adequate total EAA dose. For
example, foods such as wheat, rice, hemp or maize (lower in lysine)
can be combined with foods such as black bean, oat, soy, lentil or
pea (lower in methionine) to achieve an adequate balance?'. Table
1 shows the concentration of EAAs, including leucine (as % of total
protein) for common protein sources.

Table 1: Amino acid concentrations of various dietary
protein sources (adapted from van Vliet et al.*").

Leucine: % of
total protein

Essential amino
acids: % of total

protein
Animal protein source
Whey 52 13.6
Milk 49 10.9
Beef 44 8.8
Egg 44 8.5
White fish 40 81
Plant protein source
Lentil 40 7.9
Soy 38 8.0
Pea 37 7.8
Rice 37 8.2
Hemp 34 6.9

Supplemental protein powders or snacks may be a convenient
option for some individuals, particularly vegan athletes who
find it challenging to meet their protein requirements through
food alone. Commercial blends are now available, containing
combinations such as pea protein isolate with rice and hemp
proteins, specifically designed to supply optimal doses of EAAs.
Unconventional plant-based proteins such as spirulina are also
gaining interest®2.

A more controversial consideration is insects as potential sources
of dietary protein. Although they do not fall into the category

of ‘plant-based,, insects have been proposed as a potential food
security solution in feeding the growing global population®:. The
consumption of insects, termed entomophagy, is traditionally
practiced in many parts of the world. Protein represents the main
nutrient constituent of insects such as cockroaches, grasshoppers,
crickets and locusts, which have the highest protein content at
about 60-80%. The quality of insect proteins in comparison to plant
or animal sources is yet to be assessed in feeding trials; however,
the amino acid profile of some species looks promising®.
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Considerations for the ‘plant-only” athlete

While delivering the same dose of specific amino acids from either
plant or animal sources should, theoretically, be as effective at
stimulating MPS, there is a lack of evidence to support the efficacy
of plant proteins in optimal recovery following resistance exercise
and more research is needed. The molecular mechanisms may
not be the same due to the influence of the food matrix and factors
such as antinutritional compounds that interfere with digestion
and absorption®. For example, naturally occurring factors such

as trypsin inhibitors, tannins and phytates have been shown to
substantially reduce the amino acid digestibility of soyabeans,
legumes and cereals respectively®4.

In addition, when compared to milk, proteins from soya and wheat
are more readily converted to urea, which results in fewer amino
acids being available to stimulate MPS3!. Research comparing the
potential effect of milk and a soya beverage on muscle accretion
following resistance exercise, indicates that milk has a more
favourable impact®> 3.

A recent publication by Rogerson'¢ offers some practical advice
for meeting the nutritional needs of vegan athletes. It suggested
that it may be prudent for vegan athletes to consume larger
volumes of protein, at the upper end of the recommendations, to
compensate for the poorer digestibility of plant-based sources.

In relation to plant-based protein supplements, factors such as
solubility and taste may impact palatability for some athletes.
Also, supplementation of protein alone will not negate the losses of
other important nutrients, such as vitamin B12 from milk or other
animal foods, so additional supplementation with micronutrients
may be necessary’®.
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