
Abstract

The evolving sports nutrition consumer base 

spans a diverse landscape of active and 

health-conscious individuals, interested in  

more than just whey protein. In order to 

remain competitive, sports nutrition brands 

must continue to aid in meeting fitness,  

muscle health and performance goals, while 

also seeking innovation to support active life-

styles, unique diets, healthy aging and more. 

The demand for plant and algae-based  

ingredients, sugar alternatives, high-protein, 

low carb and grain-free options continues to 

grow as many sports-nutrition consumers  

are looking for solutions that meet the  

requirements of specific diets and lifestyles, 

including keto, gluten-free and vegan.

The Evolution of  
Sports Nutrition

Sports Nutrition Category

Market research firm Euromonitor reported that from 

2004 to 2018 the sports nutrition category grew 190% 

globally, and is expected to exceed $23 billion by 
2023.1 The category has experienced unprecedented 

long-term, continuous growth. This is largely due to 

the broadening of the consumer base, moving beyond 

serious athletes and body builders, to encompass a 

variety of active and health-conscious individuals, 

including more women and older consumers. 

These relative newcomers to the category have 

wide-ranging health, nutrition and lifestyle goals, and 

continue to drive innovation in the category. Sports 

nutrition must continue to address the needs of 

serious athletes, while also innovating to meet new 

demands for products that support fitness, active  

lifestyles, special diets, healthy aging, weight loss, 

balance and energy.



Physiological Effects of Physical Activity 
 

Physical exercise is energy dependent. When the 
muscles burn calories by oxidation, free radicals and 
other reactive oxygen species (ROS) are formed as a 
by-product.2 Free radicals can damage the muscles 
fibers and reduce their ability to contract.3 While 
exercise has health promoting effects and the ability 
to enhance metabolism, it can also lead to increased 
production of free radicals and other reactive oxygen 
species. It has especially been shown that athletes 
have increased free radical levels in the blood, and 
lower levels of antioxidants.4 

One of the reasons that heavy exercise without proper 
antioxidant support has negative effects is that free 
radical formation exceeds the capacity of antioxidant 
defense in the body. Another reason is that blood 
flow is closed off to some tissues, organs, and parts 
of the muscles during exercise. This causes a lack 
of oxygen (ischemia). When oxygen returns to these 
areas (reperfusion), various free radical compounds 
are formed.5 An excess of free radicals/ROS creates 
oxidative damage and together with the production 
of lactic acid will contribute to reduced capacity, 
fatigue and a depletion of muscle energy stores during 
strenuous or prolonged muscle work.6,7 

From a biological point of view, aging also involves 
the accumulation of oxidative damage in cells and 
tissues. Younger people are naturally better protected 
from free radicals and other reactive oxygen species 
through balanced activity of the mitochondria, efficient 
antioxidant and DNA repair systems, and active protein 
degradation machinery. Older consumers who want 
to be healthy, active and at their best, are looking for 
potent antioxidant support to help mitigate some of this 
accumulation and damage.

Of course, having a healthy cardiovascular system is 
also key in remaining active, healthy and strong. The 
oxidative stress caused by ROS is a key contributor 
to CVD.8 Research has shown that astaxanthin can 
reduce oxidative stress and inflammation, improve lipid 
profiles, and promote better blood flow.9,10,11,12

Growing Demand for Algae and Plant-Based 
Ingredients

According to a new research report by Global 
Market Insights, Inc., global plant-based ingredients 
market demand is expected to hit USD 13 trillion by 
2025.13 Numerous factors help to foster this growth, 
including increasing demand for nutritional content, 
more inclination towards non-meat diets, along with 
concerns about agricultural sustainability, special diets 
and food sensitivities.

According to Euromonitor, sports protein powders 
make up 70% of the sports nutrition category.14 While 
sports nutrition consumers continue to recognize the 
broad benefits of protein, many are looking to plant and 
algae based ingredients, including protein, to achieve 
health and fitness goals while also supporting specific 
nutritional lifestyle choices. 

Algae is a versatile ingredient with numerous 
applications in sports nutrition. It is also more 
sustainable than conventional crops because it 
requires significantly less energy/input to be kept alive, 
thereby limiting environmental impact. It is not only 
a renewable source of proteins but also a source for 
high-value compounds for human nutrition such as 
β-carotene, astaxanthin, EPA (eicosapentaenoic acid) 
and DHA (doeocosahexaenoic acid). These compounds 
have been studied extensively, and have been used 
in nutraceutical products for a long time due to the 
efficacy of their health promoting benefits.

Each species of algae has a different composition of 
lipids and it is common to cultivate certain species 
for certain nutrients. For example, astaxanthin is a 
carotenoid, and potent antioxidant, produced by the  
Haematococcus pluvialis species. 
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Considering Natural Astaxanthin for Sports 
Nutrition

Natural astaxanthin neutralizes ROS/free radicals 
and thus reduces fatigue and muscular ailments that 
are caused by these compounds. As a bioavailable 
antioxidant, astaxanthin is transported throughout 
the body to organs and muscle tissues, combating 
excessive free radical production. Natural astaxanthin 
improves muscle endurance and strength by helping to 
reduce oxidative stress.

Comparison studies have shown that natural 
astaxanthin is 6,000 times more powerful than vitamin 
C, 100 times more powerful than vitamin E, and five 
times more powerful than β-carotene in trapping
energy from singlet oxygen, one of the most common 
ROS in biological systems.15 Astaxanthin has the ability 
to trap several types of ROS/free radicals. In addition, 
the way astaxanthin neutralizes harmful ROS/free 
radicals is gentle to the body’s cells. Other antioxidants 
can be harmful since they may turn into highly reactive 
molecules.16 

Natural astaxanthin is considered a “superior 
antioxidant” because of its molecular structure 
and localization within the cell membrane. While 
structurally similar to the carotenoid β-carotene,
astaxanthin has 13 conjugated double bonds, 
whereas β-carotene has 11. The antioxidant activity of
carotenoids depends on the length of the electron rich, 
conjugated, double bond system. An extension of the 
conjugated double bond system increases the potency 
of astaxanthin compared to β-carotene and vitamin
E.17 Astaxanthin spans the membrane, with its polar
end groups extending toward the head group regions
of the membrane bilayer. Astaxanthin position does
not modify the structure of constituent membrane
lipids.  As a result, astaxanthin acts as a chain-breaking
antioxidant by stopping free radical chain reactions
and scavenging lipid peroxyl radicals. Furthermore,
since astaxanthin spans the cell membrane bilayer,
its terminal rings can effectively scavenge ROS on
the membrane surface, while its polyene chain is
responsible for trapping ROS in the interior of the
membrane.18

Astaxanthin Research and Proven Sports 
Nutrition Benefits

Clinical studies have found that natural astaxanthin 
neutralizes exercise-induced free radicals, protects the 
activity of antioxidant enzymes, reduces muscle fatigue 
and inhibits the formation of lactic acid.19, 20, 21, 22, 23 

■ Astaxanthin can improve cycling time trial 
performance. A placebo controlled study including
21 competitive cyclists demonstrated that 4
mg/day astaxanthin improved cycling time trial
performance.20

■ Astaxanthin can prevent exercise induced free
radical production in soccer players. The purpose
of the study was to examine the effect of
astaxanthin supplementation on muscle enzymes
as indirect markers of muscle damage, oxidative
stress markers and antioxidant response in elite
young soccer players. 32 male elite soccer players
were randomly assigned in a double-blind fashion
to an astaxanthin and a placebo group. The results
of the study suggested that soccer training was
associated with excessive production of free
radicals and oxidative stress. Supplementation
with astaxanthin could prevent exercise induced
free radical production and depletion of non-
enzymatic antioxidant defense in young soccer
players.21

■ Astaxanthin may promote lipid metabolism,
improve endurance and decrease body fat
accumulation. This animal study investigated the
effect of astaxanthin on muscle lipid metabolism
in exercise. The results suggested that astaxanthin
promoted lipid metabolism (rather than glucose
utilization) during exercise via CPT I activation,
leading to improvements in endurance. In an
additional experiment, the researchers found that
astaxanthin accelerated the decrease of body fat
accumulation with exercise training.22

■  Astaxanthin improves immune responses
and reduce inflammation induced by 
rigorous physical training in soccer 
players. A placebo controlled study
including 40 trained male soccer players
demonstrated that 4 mg/day of
astaxanthin improved mucosal
immunity and reduced
inflammation under
conditions of increased
oxidative stress due
to heavy exercise.23

■ Astaxanthin supports
cardiovascular health by 
improving blood lipid profiles
in healthy seniors.
It has a protective effect
against cholesterol and
triglyceride oxidation.24, 25
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Conclusion

Exercise can lead to an excess of free radicals/
ROS, ultimately causing oxidative damage. Together 
with the production of lactic acid, oxidative stress 
can contribute to reduced capacity, fatigue and a 
depletion of muscle energy stores during strenuous or 
prolonged muscle work. Natural astaxanthin supports 
cardiovascular health, and improves muscle endurance 
and strength by helping to reduce oxidative stress. 
Astalif™ astaxanthin is a pure, potent, high-grade 
natural astaxanthin extracted from the microalgae 
Haematococcus pluvialis with proven benefits that 
make it ideal for specific applications in sports 
nutrition. 

About Algalif

Algalif® is a leading supplier of high-grade natural 
astaxanthin from microalgae, produced at its 
state-of-the-art facility in Iceland. Manufactured 
to rigorous quality standards and supported by 
science, Astalíf™ astaxanthin is built on a solid 
foundation of quality, purity and sustainability. 
Produced in a cGMP-compliant facility in Iceland that 
is powered by 100% renewable geothermal energy, 
Algalif utilizes proprietary growing and harvesting 
processes including a customized LED-illuminated 
photobioreactor system with optimized light utilization. 
Astalíf™ Astaxanthin by Algalif is a powerful natural 
antioxidant with multiple health benefits and a solid 
scientific foundation.

These statements have not been evaluated by the Food and Drug Administration.
This product is not intended to diagnose, treat, cure, or prevent any disease.
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DISCLAIMER: This white paper has been produced by Algalif ehf., and contains scientific and technical information for business-to-business informational and educational 
use only. It is not intended for use to promote or sell any product. Please consult with your counsel as to whether claims are properly substantiated and appropriate 
structure/function claims.

FOR MORE INFORMATION 
WEBSITE:  Algalif.com  

EMAIL:  sales@algalif.com 
PHONE:  +35 4 5711066
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