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Overview
Until recently, cognitive disorders, 
heart disease and memory problems 
were assumed to be non-related. 
Now, we know there is one factor 
that they may have in common: a 
deficiency in essential fatty acids 
(EFAs), particularly, EPA and DHA 
- two forms of omega-3 fatty acids, 
which are important for developing 
and maintaining cellular health.

Krill oil supplementation is a highly 
beneficial way to acquire these vital 
nutrients. Not only is it a rich source 
of  EFA components, but it’s also 
purer and more tolerable than ma-
rine alternatives.

Krill (Euphausia Superba) are small 
crustaceans that resemble shrimp, 
and are the most abundant bio-
mass in the sea. Krill are found in 
all oceans of the world and in abun-
dance in the Antarctic Ocean. They 
are a key species in the Antarctic 
ecosystem and feed directly on the 
phytoplankton (algae), which is a 
source of oil and protein.

Antarctic krill is a rich source of 
long-chain polyunsaturated fatty ac-
ids (LC-PUFAs); particularly in two 
forms of omega-3 that are necessary 
for all known life: the aforemen-
tioned eicosapentaenoic acid (EPA) 
and docosahexaenoic (DHA). With 
krill oil supplements these are de-
livered to the body in the desirable 
phospholipid form.  Phospholipids 
are key components in cell mem-
branes that are responsible for cel-
lular transport and cell recognition. 

Krill oil has been proven to be a 
superior source of omega-3 EPA & 

DHA for several reasons. Because of 
the very low levels of contaminants 
in the Antarctic Ocean, krill   is vir-
tually free of heavy metals and mer-
cury. Moreover, it is a renewable, 
abundant, and sustainable source. 
Krill oil may be considered as an 
essential part of a healthy daily life-
style.  

Numerous studies have identified 
the antithrombotic, antiarrythmic, 
antiatherosclerotic, and anti-in-
flammatory mechanisms associated 
with an increase in krill oil omega-3 
fatty acid consumption.

Furthermore, Antarctic Krill oil 
contains a powerful antioxidant ca-

* Tests carried out on Superba™ Krill Oil

Krill Oil* composition
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Phospholipid EPA & DHA
Essential Building Blocks for Life

rotenoid known as astaxanthin that 
helps prevent oxidation of the ome-
ga-3 fatty acids. 

The omega-3 in krill oil has been 
shown to relieve the emotional and 
physical problems associated with 
post menstrual syndrome.1  

Krill oil has been shown to regulate 
blood lipids to healthy levels; to in-
crease good cholesterol (HDL) while 
decreasing bad cholesterol (LDL),2 
and to reduce fat content in the 
heart and liver.3,4 Omega-3 found in 
krill oil has also been shown to im-
prove chronic inflammation.5 



1. Essential fatty acids
Fat is necessary for life and good 
health. The human body actually 
needs fat to function properly: fat 
provides energy, insulation from the 
cold and the heat, absorbs vitamins 
(A,D,E,K), gives food flavor and 
texture, protects organs and bones 
from shock, helps transmit nerve 
impulses, and transports nutrients 
and metabolites across cell mem-
branes. It is also used to synthesize a 

variety of building blocks and signal 
molecules needed by every cell and 
every process, from DNA and hor-
mones to immune defense. 

Fat is required for all vital processes 
occurring within the body.  

But there is one type of fat that our 
body can’t produce by itself: essen-
tial fatty acids (EFAs).

EFAs or “good fats,” are long-chain 
polyunsaturated fatty acids. They 
are crucial for health and the only 

way to obtain them is through the 
diet.

There are two types of essential fatty 
acids: omega-3 and omega-6. What 
distinguishes these two acid forms 
from each other is the location of 
the double bonds (Fig 1).

Consumption of essential fatty ac-
ids is fundamental for the healthy 

growth, proper functioning and 
long lifespan of each single cell 
within the body. In fact, research 
suggests that EFAs play an impor-

tant role in the pre-
vention and treatment 
of coronary artery 
disease, hypertension, 
diabetes, arthritis, and 
other inflammatory 
and autoimmune dis-
orders.6 

Unfortunately, during 
the last few decades, 
scientists recorded 
significant changes in 
Western dietary pat-

terns, resulting in a higher intake of 
omega-6 and a dropped consump-
tion of omega-3 fatty acids (Fig 2). 
Scientific estimates in Western cul-
tures suggest that a ratio of omega–6 
to omega-3 fatty acids switched from 
1–4:1 to 10–30:1. The frequent con-
sumption of highly processed food 
is the biggest reason for this change. 

Fig 1. Essential fatty acids. In the omega-3 fatty acids, the first double bond is located 
in the 3-position, whereas in the omega-6 fatty acids, the first double bond is located 
in the 6-position from the methyl end. Blue = oxygen; red = carbon; gray = hydrogen.

Fig 2. Changes in the omega-3 to omega-6 ratio.

Facts about krill

Krill, also known as Euphausia Su-
perba, is a miniature, shrimp-like ma-
rine crustacean, commonly found in 
cold-water oceans. Its name comes 
from the Norwegian word meaning 
"young fry of fish”. Antarctic krill is also 
termed as the power house of the Ant-
arctic ecosystem.

There are as many as 85 types of krill 
in the world's oceans and they live any-
where from right near the surface to 
miles below it. The approximate 750 

million tons of krill is the largest bio-
mass on the earth.

Antarctic krill lives only in a pure en-
vironment -- unlike fish, which may be 
contaminated with mercury and heavy 
metals. And it can glow, emitting light 
produced by bioluminescent krill or-
gans. 

It may be said that Antarctic Krill is eco 
friendly – its waste, containing signifi-
cant amounts of carbon derived from 
atmospheric carbon dioxide, sinks to 
the bottom of the sea, some 2,000– 
4,000m down. This process exports 
large quantities of carbon from the 
biosphere and sequesters it for about 
1,000 years - helping to limit the ex-
tent of global warming.

Krill oil is recognized as a healthy in-
gredient not only on earth - it has also 
conquered the outer space market, 
becoming a novel space food. The 
beneficial activity of krill caught NASA 
Food Technology Commercial Space 
Center’s interest and krill oil became 
a standard element of an astronauts’ 
diet. Now NASA spaceship crews en-
joy health benefits from this extremely 
rich source of omega-3 fatty acids.
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The average American diet pro-
vides more than 7 times the proper 
amount of omega-6. Moreover, ob-
taining enough omega-3 fatty acids 
has become very difficult for West-
ern societies, primarily due to a 
growing consumption of processed 
food. Omega-6 is found in the pri-
mary oils added to most processed 
foods.

For optimal health, the proper ra-
tio of omega-6 to omega-3 should 
be 4:1, respectively.21

When too much omega-6 is con-
sumed, the balance between essen-
tial fatty acids is disturbed, the body 
produces too great of a number of 
pro-inflammatory molecules called 
eicosanoids. These molecules can 
have positive influences on health 
when derived from omega-3. But 
when they originate from omega-6, 
they cause serious troubles, such as 
increased blood clotting, impaired 
immune response, and systemic in-
flammation (Fig 3).

Dietary sources of 
essential fatty acids

Omega-3 exists in different forms.
First of them, ALA (alpha-linolenic acid) 
is found in vegetable sources such as:

•  flaxseeds
•  flaxseed oil
•  canola (rapeseed) oil
•  soybeans and soybean oil
•  pumpkin seed oil
•  perilla seed oil
•  tofu
•  walnuts, and walnut oil

Omega-3 is also found in two marine 
forms. They are EPA (eicosapentae-
noic acid) and DHA (docosahexaenoic 
acid) found primarily in cold-water fish, 
such as:

•  salmon
•  mackerel
•  lake trout
•  herring
•  sardines
•  albacore tuna

… and krill oil. Theoretically, our body 
is able to convert ALA into the more 
important forms – EPA and DHA. How-
ever, the conversion is not efficient 
enough to satisfy even the basic needs 
of all cells and tissues.

Fig. 3 Conversion of omega-3 and omega-6 fatty acids in the human body. Omega-6 
fatty acids are a source of inflammatory eicosanoids, whereas omega-3 fatty acids are a 

source of reduced-inflammatory eicosanoids.
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2. Phospholipids – the optimal form 
of essential fatty acids

Omega-3 fatty acids exist mainly in 
two different forms – triglycerides 
or phospholipids. Both have a back-
bone built of glycerol, and long ‘tails’ 
made of fatty acid chains. But here 
the structural similarities end.

Phospholipids are different in one 
important aspect. Instead of 3 ele-
ments in their tail, they have only 2 
fatty acid chains, and an additional 
phosphate group which is negative-
ly charged (Fig.4) and connected 
with glycerol by a “polar” covalent 



bond. This means that one end of 
the molecule is charged negatively, 
i.e. polar; and the other end, where 
fatty acids are present, is neutral, i.e. 
non-polar.

Due to this dual structure, phospho-
lipids are able to mix with water (by 
forming micelles) unlike other fats.

The two forms differ in chemical 
structure and distribution routes 
within the body. Scientific data sug-
gests that phospholipids present 
better bioavailability for cells and 
tissues in the human body.

Unlike triglycerides, phospholipids 
do not need bile salt in order to be 
digested.  They are also better toler-
ated in the stomach. Phospholipids 
are water dispersible. They do not 
flow on the surface of stomach con-
tent, but mix in with stomach fluids,  
reducing the chance of a fish after-
taste.

By contrast, triglycerides are water 
insoluble and require emulsification 
by bile salts via the formation of mi-
celles.

Increased transport and utilization 
of omega-3 by various tissues has 
been scientifically proven, when de-
livered via phospholipids. Fatty ac-
ids from dietary phospholipids are 
absorbed by the brain twice as effi-
ciently as fatty acids from triglycer-
ides in infants.7 

Phospholipids are superior in one 
more area. A look at the microscop-
ic world of human cells solves this 
mystery. Phospholipids are tightly 
linked with physiological tasks per-
formed within the body.  Because of 
how they function, phospholipids 
are the preferred source of omega-3.

Simply put, each cell consists of a 
nucleus surrounded by fluid and 
protected by a membrane, which 
keeps the cell’s content inside and 
foreign elements outside of the cell.
The membrane is like a mosaic made 
up of many different molecules 
such as integral proteins, peripheral 
proteins, glycoproteins, phospho-
lipids, glycolipids and cholesterol. 
The membrane is not impenetrable 
- otherwise the transport of nutri-
ents and waste to and from the cell 
would not be possible.

Phospholipids are crucial for the 
proper functioning of the cell mem-
brane. They create a double layer, 
interspersed with proteins, that is 
essential for cellular transport and 
cell recognition.  

In other words, phospholipids func-
tion as cellular “gate-keepers.” They 
are not only highly  bioavailable and 
bioefficient, but are simply, essential 
for all life.

Typical American Diet 
unhealthy intake of 

corn, safflower 
& soybean oils

Balanced Diet 
(rich in Omega-3’s)

Fig. 5. Omega-3 and omega-6 content  in food – 
comparison of typical American diet and healthy 

nutrition.

Deficiency
Dietary imbalance between omega-6 
and omega-3 fats may explain the rise 
of such diseases as asthma, coronary 
heart disease, many forms of cancer, 
autoimmunity and neurodegenerative 
diseases. All are believed to stem from 
inflammation in the body. The imbal-
ance between omega-6 and omega-3 
fatty acids may also contribute to ar-
thritis, allergies, obesity, depression, 
dyslexia, diabetes, hyperactivity, in-
flammatory diseases, and even violent 
tendencies.

Both the omegas also affect the sta-
tus and the general competence of the 
immune system and affect such things 
as resistance to infections. Therefore 
keeping balance between the two is 
crucial for health maintenance.

Fig. 4. Structural differences between 
phospholipids and triglycerides. 

A phospholipid molecule consists of 
a hydrophilic polar head group and 

a hydrophobic tail.
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3. Scientifically proven benefits

Better heart protection

Cardiovascular diseases (CVD) may 
lead to heart failure and, eventu-
ally, death. It is a big threat because 
it develops slowly, over decades, 
usually with no visible signs of ap-
proaching danger. By the time the 
symptoms are detected, the under-
lying cause is already advanced and 
difficult to treat. Prevention is key: 
a healthy lifestyle and balanced diet 
helps avoid hyperlipidemia, whereas 
supplementation with omega-3 fatty 

acids supports ‘cleaning up’ the ar-
teries.
Omega-3 fatty acids have been re-
ported to reduce CVD risk through 
diverse mechanisms of balancing 
blood pressure and arrhythmia, 
soothing inflammation, reducing 
atheriosclerotic plaque accumula-
tion (as well as anti-thrombosis ef-
fect) promoting endothelial func-
tion,8 and lowering the lipid level in 
the blood stream.
 
High cholesterol is also a major 
risk factor of CVD development; 
too much cholesterol in the blood 

stream can increase heart problems. 
High LDL cholesterol leads to a 
buildup of cholesterol in the arter-
ies, and increases the risk of CVD. 
Human studies have revealed the 
ability of EPA and DHA to signifi-
cantly reduce circulating levels of 
blood triglycerides and low-density 
lipoprotein (LDL), or “bad choles-
terol.”

The effect of krill oil on hyperlipi-
demia was investigated in a recent 
clinical trial. The study was per-
formed on a group of patients di-
agnosed with mild to high levels of 
cholesterol and triglycerides. Dur-
ing the trial, patients received sup-
plements with krill oil or fish oil, 
and the control group received pla-
cebo. Krill oil reduced the level of 
circulating triglycerides significant-
ly, compared to fish oil and placebo. 
Furthermore, krill oil appeared to 
have greater impact on total choles-
terol levels. The results of this study 
demonstrated that krill oil is effec-
tive in managing hyperlipidemia by 
reducing total cholesterol, LDL, and 
triglycerides while increasing levels 
of HDL (good cholesterol).9 

Healthier joints

Recent evidence has shown that   
omega-3 fatty acids have anti-in-
flammatory properties; and that 
krill oil may be effective for the 
management of arthritic symptoms.

Krill oil supplementation, in a 
mouse model of arthritis, has 
shown beneficial effects on inflam-
mation processes in joint tissue as 
it suppressed the development of 
collagen-induced arthritis (CIA).  

Omega-3 index

The omega-3 index is a reliable diag-
nostic tool that presents the combined 
EPA and DHA concentration as a per-
centage of total fatty acids in red blood 
cells. The graph (Fig.7) shows that the 
participants in one study performed 
by Aker BioMarine started out with 
an average omega-3 index of 2.0, a 
relatively low value. After 8 weeks with 
daily intake of 2g Superba™ Krill Oil, 
the average index increased to 4.5, or 
by 125%. An increase of 45% in the 
omega-3 Index was seen already af-
ter 2 weeks. These observations verify 
that omega-3 from Superba™ Krill Oil 
is taken up from the gut to the blood 
stream and that it is incorporated into 
cells.

Fig. 6. 
Changes in blood lipids 
(LDL, HDL, TG) after 

Krill Oil 
supplementation 

(3,0 g/day)
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Fig. 7. Superba Krill more than 
doubles the omega-3 index (level of 

omega-3 in the red blood cells)



Krill oil was shown to reduce the ar-
thritis scores and hind paw swelling 
when compared to a control diet not 
supplemented with EPA and DHA. 
Mice supplemented with krill oil 
presented lower infiltration of in-
flammatory cells into the joint com-
pared to control animals. In conclu-
sion, krill oil provided inhibition of 
arthritis scores and joint pathology 
in the CIA model.10

The effectiveness of krill oil was fur-
ther investigated on arthritic symp-
toms in a human clinical trial.
The study was performed on pa-
tients with confirmed cardiovas-
cular disease and/or rheumatoid 
arthritis and/or osteoarthritis and 
with increased levels of C-reactive 
protein (CRP). The results clearly 
showed that krill oil significantly 
inhibited inflammation and reduces 
arthritic symptoms within a short 
treatment. Moreover, the group of 
patients treated with krill oil dem-
onstrated a significantly lower con-
sumption of classic non-steroidal 
anti-inflammatory drugs (NSAIDs). 

This finding becomes even more 
significant due to the side effects of 
NSAIDs detectable among patients 
with chronic inflammatory diseases. 

Omega-3 phospholipids might de-
crease the production of inflamma-
tory mediators such as eicosanoids 
and cytokines. This clinical trial re-
vealed that krill oil is safe and effec-
tive in reducing inflammation and 
may be used for example in joint 
inflammatory disorders.11

Improvement in brain 
functions

Omega-3  has  also been shown to 
improve brain function and memo-
ry due to its unique composition of 
phospholipids. Simply said, DHA is 
necessary for brain cells to commu-
nicate.12 It is especially important for 
the proper development of the brain 
in the fetus and in young children.13

Moreover, DHA increases the pro-
duction of two hormones, serotonin 
and dopamine. Increasing the level 
of the two hormones might improve 
the quality of life - in a natural way.

Increased memory abilities and 
more efficient learning were found 
linked with additional krill oil sup-
plementation. Moreover, recently 
collected data from a clinical study 
presented an improvement in con-

the optimal form of 
omega-3

Phospholipids are a natural and inte-
gral part of cell function, as they are 
structural components of the cell sur-
face membranes and the membranes 
within the cells. 

Phospholipids are closely connected 
with liver function and nervous system 
function. Phosphatidylcholine is pre-
dominant within this important group 
of lipids. It has also become clear that 
phosphatidylcholine is needed to help 
avert high blood cholesterol levels, 
and also glucose uptake and glycogen 
synthesis.

Studies show that human cells 
will readily absorb 95-98% 
of phospholipids.

•	 Supporting central nervous system 
development

•	 Improvement of cognitive function

•	 Reducing the risk of cardiovascular 
diseases

•	 Lowering and balancing blood   
pressure levels

•	 Inhibition of inflammation

•	 Preventing certain cancers

•	 Improving skin health

Omega-3 functions 
within the body
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centration and planning abilities af-
ter krill oil treatment.14

Krill oil is essential for brain health 
because it takes care of its appro-
priate structure and supports vital 
functions of the nervous system. 
Krill oil has been tested in many 
clinical trials that clearly confirmed 
its potency and contributory effect 
on human health. With no adverse 
events reported, it’s safe for humans. 
And since the brain acts as a specific 
command center for other organs, 
krill oil is essential for the healthy 
functioning of the whole body.15

Fighting obesity

It appears that an increased intake 
of omega-3 krill oil can help support 
weight loss programs.

Research shows that polyunsatu-
rated fatty acids improve the activity 
of fat burning enzymes and reduce 
the activity of lipid-synthesizing 
enzymes. A combination of weight 
loss and omega-3 supplementation 
helps reduce the risk of cardiovas-
cular disease and diabetes risks by 
increasing adiponectin and reduc-
ing triglyceride concentrations.16

Moreover, a reduction in choles-
terol and blood glucose has been 
observed in animal obesity mod-
els. Collected results demonstrated 
that dietary krill oil is effective in 
improving metabolic parameters in 
mice fed a high-fat diet, suggesting 
that it may be of therapeutic value 
in patients.4

A diet enriched with krill oil results 
in changes in membrane fatty acid 
composition. The reduction of sub-
strates for inflammatory molecules 
and endocannabinoids may account 
for the inhibited inflammatory re-

sponse and the physiological re-
equilibration of body fat deposition 
in obese rats.3

Tests proved that krill oil supple-
mentation increased plasma EPA 
and DHA and was well tolerated, 
with no indication of adverse effects 
on safety parameters.17 

PMS

PMS (Premenstrual Syndrome) is 
characterized by a set of hormo-
nal changes that trigger disruptive 
symptoms in a significant number 
of women for up to two weeks prior 
to menstruation.

Tests were conducted with the use of 
krill oil supplementation in order to 
evaluate whether omega-3 is able to 
manage PMS.

Studies have shown that phospho-
lipid molecules play an important 
role in membrane fluidity, which 
may be the most crucial activity 
in the management of emotional 
symptoms.

After a treatment period of 3 
months, patients noticed significant 
improvement in the physical and 
emotional symptoms of PMS due to 
the consumption of krill oil.18 

4. Bioavailability
Bioavailability refers to the extent to 
and rate at which the active compo-
nent enters systemic circulation.
Assessing bioavailability of a com-
ponent is largely determined by 
the properties of the dosage form 
(which depend partly on its design 
and manufacture), rather than by 
the components’ physicochemical 
properties, which determine ab-
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phospholipids

Unlike triglycerides, phospholipids do 
not need bile salt in order to be di-
gested.  They are also better tolerat-
ed in the stomach. Phospholipids are 
water dispersible. They do not flow on 
the surface of stomach content, but 
mix in with stomach fluids, reducing 
the chance of a fish aftertaste.

By contrast, triglycerides are water 
insoluble and require emulsification 
by bile salts via the formation of mi-
celles.



sorption potential. Differences in 
bioavailability among formulations 
of a given component can have clin-
ical significance; therefore, knowing 
whether component formulations 
are equivalent is essential.

Bioequivalence indicates that the 
component, when given to the same 
patient in the same dosage regimen, 
results in equivalent concentration 
in plasma and tissues.

Single dose absorption 
study in humans* 

The goal of the study was the com-
parison of the 72 hour pharmacoki-
netic profiles of EPA, and DHA, af-
ter single doses of Superba™ Krill Oil 
(8g), omega-3 enriched fish oil (8g) 
and Superba™ Krill Powder (8g).

The study demonstrated better bioa-
vailability and superiority of EPA in 

Superba™ Krill Oil than in omega-3 
enriched fish oil.

Multi dose absorption study 
in humans*

A randomized clinical trial assessed 
changes in EPA and DHA in phos-
pholipid membranes after eight 
weeks of daily intake of 2g Superba™ 
Krill Oil or 2g omega-3 enriched 
fish oil in healthy male and female 
subjects.

The study demonstrated that a 
steady state in EPA levels, omega-3 
index, and DHA levels were attained 
earlier after Superba™ Krill Oil com-
pared to omega-3 enriched fish oil.

After Superba™ Krill Oil administra-
tion, the mean serum insulin level 
decreased, whereas the mean adi-
ponectin level increased. The study 
products were proved to be safe and 

well-tolerated.
* Data not published

5. Safety aspects
Currently there are no known toxic-
ity levels for krill oil. Antarctic krill 
lives in a naturally clean environ-
ment, devoid of pollution, so there’s 
significantly less risk of heavy met-
als contamination. Superba™ Krill 
Oil has undergone extensive in 
vitro, in vivo and human studies to 
determine its safety and lack of tox-
icity.  In a recently published human 
study with 76 men and women, four 
weeks of krill oil supplementation 
increased plasma EPA and DHA 
and was well tolerated, with no in-
dication of adverse effects on safety 
parameters.19 People with known 
allergies to crustaceans (shrimp, 
crab, lobster etc) should not use krill 
products.
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Fig. 8. In this study, SuperbaTM Krill 
Oil and 18/12 fish oil were kept 

at 40oC for 6 days. An increase in 
peroxide value is seen upon oxidation 

of fatty acids in the products under 
examination. The curves show that 

no oxidation occurred in the Superba 
Krill Oil test samples; 18/12 fish oil 

did not demonstrate this resistance to 
oxidation

6. Stability
The stability of omega-3 products 
and the susceptibility to oxidation of 
omega-3 fatty acids are well-known 
challenges to those working with 
marine omega-3 oils. 

Krill Oil has a high content of ome-
ga-3 phospholipids and the natu-
rally occurring antioxidant astaxan-
thin.20

Scientific studies have shown that  
the omega-3 fatty acids bound to 
phospholipids from krill are far less 
prone to oxidation than omega-3 
fatty acids in traditional triglycer-
ide form. The powerful antioxidant 
astaxanthin gives additional protec-
tion to the omega-3 fatty acids and 
prolongs product shelf life. Astax-
anthin helps inhibite fatty acid oxi-
dation and thereby secures a more 
stable oil product.
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About Superba™ Krill 

Superba™  Krill is a pure, natural source of the health-promoting EPA & DHA omega-3 essential fatty acids and the 
naturally occurring antioxidant astaxanthin. The uniqueness of Superba Krill is that the omega-3 fatty acids are 
provided in phospholipid form.  In vitro, in vivo and human clinical research has demonstrated the safety and 
efficacy of Superba Krill.  www.superbakrill.com 

 

About Aker BioMarine 

Aker BioMarine is an integrated biotechnology company dedicated to the sustainable harvesting of krill and 
development of krill-derived biotech products. The company supplies biomarine ingredients through an optimized 
value chain from raw materials to customers. Aker BioMarine's Superba™  Krill products are provided with 100-
percent traceability from the Antarctic Ocean to the end user.  Aker BioMarine is the only krill harvester that has 
been awarded Marine Stewardship Council (MSC) Certification. www.akerbiomarine.com 

 

 

 

 




