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Abstract

Food supplements in the European Union (EU) were initially regulated by Directive 2002/46/EC, whereas in 2006, EU adopted the 
new Regulation on nutrition and health claims made on food – Regulation 1924/2006. Meanwhile, in the United States of America (USA), 
dietary supplement is defined by the congress of Dietary Supplement Health and Education Act (DSHEA, 1994).

Food supplements can be beneficial to the health of consumers, but scientific reviews of the existing data should be made by compe-
tent authorities. In Europe, a scientific review is made by European Food and Safety Authority (EFSA), the Panel of Dietetic Products, Nu-
trition and Allergies (NDA Panel).

Amino-acids have been the object of many scientific studies, with many of them showing their implication in health. Amino-acids car-
ry out a big role in many body functions, cells structure, transport and storage of nutrition, leading us to the main aim of this article that is 
providing data related to amino-acids implication in health benefits, specifically health claims of Arginine (Erection, vascular system, mus-
cle integrity and hematopoesis immune system function, spermatogenesis), Glutamine (intestinal health, supporting glycogen replenish-
ment, increasing cell swelling, immune health, abundance in the body, muscle function), Lysine (cardiovascular system, increase metabo-
lism, bones, body tissue, immune system function). Nevertheless, they don`t take their credit yet and are not properly recognized in med-
ical sciences in Europe, since the health claims of food containing amino-acids are still considered to be not established in terms of cause 
and effect relationship.
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Introduction 
Regulatory Framework of Food Supplements

Food supplements in European Union (EU) are initial-
ly regulated by Directive 2002/46/EC, according to which, 
a range of nutrients and other ingredients may be present 
in food supplements, including: vitamins, minerals, Amino 
acids (AA), essential fatty acids, fiber and various plants 
and herbal extracts (Directive 2002/46/EC). This directive 
in the first stage regulates nutrients as: vitamins and min-
erals.  

In 2006 EU adopted the new Regulation on nutrition 
and health claims made on food – Regulation 1924/2006, 

which applies to nutrition and health claims made in com-
mercial communication, labeling, presentation or advertis-
ing on foods, requiring that any health claim of food should 
be scientifically justified toward protection of people from 
any bed interpretation and information (Reg.1924/2006). 
Meanwhile, the Commission Regulation (EC) No 353/2008 
established implementing rules for application for authori-
zation of heath claims as provided for in Article 15 of Reg-
ulation (EC) No 1924/2006 of the European Parliament 
(Reg. No 353/2008).

As per the Regulation 1924/2006, there are three types 
of claims for the dietary supplements products that man-
ufacturers may take: health claims, structure/function 
claims, nutrient content claims (Regulation 1924/2006). In 
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the meantime, according to Article 2 (5), health claims are 
defined as “any claim that states, suggests or implies that a 
relationship exists between a food category, a food or one 
of its constituents and health” (Reg.1924/2006), such as 
immune system, muscle strength, weight loss etc. 

In accordance with Article 13(1) health claims (other 
than those referring to the reduction of disease risk and to 
children`s development and health – Article 14 of the EU 
Regulation) are describing or referring to:

a) The role of a nutrient or other substance in growth, 
development and the functions of the body; or

b) Psychological and behavioral functions; or
c) Without prejudice to Directive 96/8/EC, slim-

ming or weight-control or a reduction in the sense 
of hunger or an increase in the sense of satiety or 
to the reduction of the available energy from the 
diet (Regulation 1924/2006).

In Europe, a scientific review is made by European 
Food and Safety Authority (EFSA), the Panel of Dietetic 
Products, Nutrition and Allergies (NDA Panel), following 
the request of EC, based on the information provided by 
Member States (MS) or received directly from the stake-
holders. This Panel focuses on 3 criteria: Is the food or in-
gredient defined? Is the claimed effect defined? , What is 
the evidence? After the conclusion of EFSA scientific anal-
ysis (which can be negative or positive), EU and MS de-
cides whether or not to authorize the claim. 

Commission Regulation (EU) No 432/2012 of 16 May 
2012 established the list of permitted health claims which 
may be made on foods, as referred to in Article 13(3) of 
Regulation (EC) No 1924/2006, in the procedure as one 
described above (Reg. 432/2012).

Concerning food labeling, the presentation of informa-
tion and advertising must be clear, accurate and based on 
scientific evidence, in any way possible those information 
should not be misleading to the consumers.

Meanwhile, defined by the congress of Dietary Supple-
ment Health and Education Act (DSHEA, 1994), similar-
ly with the directive 2002/46/EC, a “dietary supplement” 
is a product containing a “dietary ingredient” intended to 
supplement the diet. A dietary ingredient in these products 
may include: vitamins, AA, minerals, herbs, and substanc-
es like: enzymes, organ tissues, glandular and metabolites. 
DSHEA places dietary supplements in a special category 
under umbrella “foods” not “drugs”, and every supplement 
should be labeled a dietary supplement. This way accord-
ing to FDA – DSHEA (1994) these products are not sub-
ject to pre-market safety evaluations, allowing for prod-
ucts labeling claims as long as it does not diagnose, pre-
vent, treat or cure a specific disease. Manufacturers are re-
sponsible for safety evaluation and FDA`s Center for Food 
Safety and Applied Nutrition (CFSAN) is responsible for 
the agency`s oversight of these products. FDA is not autho-
rized to review dietary supplement products for safety and 
effectiveness before they are marketed. This way, in label-

ing is stated “This statement has not been evaluated by the 
Food and Drug Administration. This product is not intend-
ed to diagnose, treat, cure or prevent any disease” (FDA 
21 CFR 101.93). According to FDA this means that there 
is no need for research studies in people in order to prove 
it safety before it is marketed. In cases when dietary sup-
plements contain new dietary ingredient, must notify FDA 
at least 75 days before introducing the dietary supplement 
into commerce and provide FDA with information that is 
the basis upon which the manufacturer has concluded that 
the dietary supplement with reasonably be expected to be 
safe (DSHEA of 1994. P.L. 103-417) but this is not a pre-
market approval process.

Dietary supplements can be found in different forms, 
such as: tablets, capsules, soft gels, gel caps, liquids, and 
powders.

Methodology

In order to explore the current state of knowledge and 
the international policies regarding health claims of AA as 
dietary ingredient of dietary supplements in general, fo-
cusing in AA: arginine, glutamine and lysine in particu-
lar, we performed a literature review within the major sci-
entific databases such as Pubmed (Medline), database for 
English language articles published up to the time when 
this study was performed (February, 2016). Together with 
that, databases of EFSA’s Register of Questions, database 
of health claims submitted to EFSA for evaluation, detailed 
scientific opinions of NDA on the substantiation of health 
claims, as requested by European Commission, regarding 
the above mentioned AA uses and benefits were analyzed. 
Additionally, these data’s were supplemented with extra 
resources of information from google scholar and google 
search engine, with interesting information from govern-
ment databases and guidance’s from different government 
agencies, non-governmental organizations, previous, cur-
rent and planned legislative on the topic etc.   

The literature review together with the structured in-
ternet search was conducted from December 2015 to Feb-
ruary 2016. 

Results and discussion 

AA are organic compound containing amine (-NH2) 
and carboxylic acid (-COOH) functional groups, with the 
key elements: carbon, hydrogen, oxygen, and nitrogen 
(Wu, 2009).

Of the 20 standard AA, 9 are called essential AA (his-
tidine, isoleucine, leucine, lysine, methionine, phenylal-
anine, threonine, tryptophan, valine) because the human 
body cannot synthesize them from other compounds at the 
level needed for normal growth, so they must be obtained 
from food (Michael, 1997). In addition, cysteine, taurine, 
tyrosine, and arginine are considered semi essential ami-
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no-acids in children (though taurine is not technically an 
amino acid), because the metabolic pathways that synthe-
size these AA are not fully developed (Michael, 1997). 
And nonessential AA (alanine, asparagine, aspartic acid, 
glutamic acid, glutamine, glycine, proline, selenocysteine, 
serine, tyrosine) (Michael, 1997).  

AA make up a big part of cells, muscle and tissue, this 
way carrying out a big role in many body functions, cells 
structure, transport and storage of nutritious (Lupi et al., 
2008).  The amounts required also depend on the age and 
health of the individual, so it is hard to make general state-
ments about the dietary requirement for some AA (Wu, 
2009). For example, the requirement for essential AA in 
neonates is larger than that in adults (Imura et al., 1998). 
Different researches over years, claim for the possibility 
of useful of AA against osteoporosis, diabetes, heart trou-
ble, metabolic disorders, erectile dysfunction, menopaus-
al complaints etc (Ardawi et al., 1983; Braga et al., 1999; 
Civitelli et al 1992; Grillo et al., 2004; Morris, 2006; Piat-
ti et al., 2001; Raghavan  et al., 2004; Rassaf et al., 2006; 
Welbourne, 1995).

AA that will be analyzed in details in this paper are: 
Arginine (conditionally essential amino acid in humans) 
(Böger and Bode-Böger, 2001), Glutamine (non-essential 
and conditionally essential in humans) (Brosnan, 2003), 
Lysine (an essential amino acid in humans, meaning the 
body cannot synthesize it so it has to be obtained from the 
diet) (Flodin, 1997). Among other AA (cysteine, glycine, 
and methionine, taurine), arginine, glutamine and lysine 
may be beneficial for people with immunodeficiency (Li 
et al., 2007; Suenaga et al., 2008; Wu et al., 1996a, 1996b).

Arginine

Arginine (or L-arginine as it is called with its L-struc-
ture) (Fig. 1) is a semi-essential, alpha – amino acid. L-
form is most commonly found form in nature and in food 
supplements. L-arginine, as a food constituent, is the sub-
ject of the health claims, and is considered to be sufficient-
ly characterized.

L-Arginine (2-amino-5-guanidinovaleric acid) is the 
precursor of nitric oxide, an endogenous messenger mol-
ecule involved in a variety of endothelium-mediated phys-
iological effects in the vascular system (Böger and Bode-
Böger, 2001).

Generally speaking Arginine is involved in many met-
abolic processes and many studies so far argue for its im-
portance in heart disease and high blood pressure, im-
provement of circulation, strengthening of immune system 
and a positive influence on male libido (Bronte et al., 2005; 
Wu et al. 2008).

Regarding the possibility of side effects, arginine sup-
plementation is considered safe, people with renal fail-
ure or hepatic disease may be unable to appropriately me-
tabolize and excrete supplemental arginine, this way they 
should be monitored (AMR, 2005). Based in vitro data ar-

ginine supplementation might be contradicted in person 
with herpes infections (Tankersley, 1964).

Referring to many studies, research and experience 
with arginine, below are listed Health Claims of arginine 
as food supplement:

L- Arginine

1. Health Relationship: Erection
Claim: L-arginine helps to induce and improve erec-

tion.
Condition for use: 500 mg for 8 weeks.

2. Health Relationship: Spermatogenesis 
Claim: Influence positively on spermatogenesis 

(sperms formation and mobility).
Condition for use: 500 mg for 3 months.

3. Health Relationship: Vascular system; (blood 
pressure, circulation, vessels). (Grillo et al., 2004; 
Morris, 2006; Raghavan et al., 2004; Rassaf et al., 
2006); Vascular health/Blood circulation (Boger 
and Ron, 2005; Gornik and Creager, 2004; Siani 
et al., 2000).

Claim: Arginine can contribute to the maintenance of 
the healthy blood circulation. Support of normal blood cir-
culation. Arginine is the precursor of nitric oxide, a mol-
ecule which in turn plays a key role in the regulation of 
blood circulation via its effects on blood vessels. Arginine 
supports a normal blood circulation.

Condition for use: 225 mg daily; (15% of the lower 
(1500 mg) therapeutic dose 1500 mg per day, 75-150 mg.

According to Scientific opinion of EFSA – NDA Panel 
for Health Claims of L-arginine (EFSA, 2011)  the claimed 
effects “erection” and “supporting spermatogenesis” for 
the target population male population, the Panel assumes 
that that claimed effects referee to the maintenance of nor-
mal erectile function is beneficial physiological effect. In 

 

 Fig. 1. Structure of  Arginine (Ref. PubChemhttps: //pubchem.
ncbi.nlm.nih.gov/compound/6322#section=Top).  
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the other hand referring to two human intervention stud-
ies of investigating the effect of L-arginine consumption 
on erectile dysfunction and one human intervention study  
the Panel concluded that there is no cause-effect relation-
ship established.

According to Scientific opinion of EFSA – NDA Panel 
for Health Claims of L-arginine (EFSA, 2011) the claimed 
effect “vascular system”: normal blood pressure is consid-
ered form the Panel to be a beneficiary physiological ef-
fect, improvement of endothelium-dependent vasodilation 
form the Panel is considered that may be a beneficial physi-
ological effects and normal red blood cell formation is ben-
eficial physiological effect.

According to the Natural Medicines Comprehensive 
Database (NMCD), Arginine is possible effective for: Im-
provement of symptoms of people with angina (but not the 
disease itself); high blood pressure; Increases blood flow 
in people with peripheral arterial disease (if taken for more 
than 8 weeks); erectile dysfunction (if taken 5 g daily); and 
if taken with ribonucleic acid (RNA) and eicosapentaenoic 
acid (EPA)  before the surgery or afterwards seems to im-
prove wound healing after the surgery (NLM L-arginine, 
2016). 

Arginine

1. Health Relationship: For muscle integrity and he-
matopoiesis (red blood cells building)

Claim: It has positive effects on muscle integrity and 
on haematopoiesis (for red blood cells building).

Condition for use: 75-150 mg.

2. Health Relationship: For immune system func-
tions (Arginine is necessary for the synthesis of 
proteins within the body tissues (it supports tissue 
repair and growth acceleration), it plays an im-
portant role in cell division and is necessary for 
the proper functioning of the immune system, by 
accelerating wounds healing) (Brag et al.,1999).

Claim: Essential amino acid that plays an important 
role in the immune system (Conditionally-essential amino 
acid that plays an important role in the growth and immune 
system, It supports tissue growth acceleration).  

According to a research (Böger and Bode-Böger et al., 
2001), the mechanism of action of L-arginine may involve 
Nitric Oxide (NO) synthase substrate provision, especially 
in patients with elevated levels of the endogenous NO syn-
thase inhibitor asymmetric dimethyl arginine, since acute 
and chronic administration of L-arginine has been shown 
to improve endothelial function in animal models of hy-
percholesterolemia and atherosclerosis. Additionally, L-ar-
ginine also improves endothelium-dependent vasodilation 
in humans with hypercholesterolemia and atherosclerosis 
(Böger and Bode-Böger, 2001). Side effects are rare and 
mostly mild and dose dependent. Another research in gilts 

and sows (Li et al., 2015) indicate that dietary arginine sup-
plementation during early gestation improves the repro-
ductive performance of gilts and sows, possibly via nitric 
oxide and polyamine-dependent mechanisms. Arginine ap-
pears to be safe and effective therapy for many health con-
ditions, particularly vascular diseases responsive to modu-
lation of endothelial-derived relaxing factor including in-
termittent claudication, angina pectoris and erectile dys-
function but still its metabolism is still not fully understood 
(Calabrò et al., 2014).

L-arginine is converted in the body into chemical 
called nitric oxide, which causes blood vessels to open 
wider for improved blood flow.

Although, on the Request of EC, NDA Panel provid-
ed a Scientific Opinion on a list of health claims pursu-
ant to Article 13 of Regulation (EC) No 1924/2006 (EFSA, 
2011) L-arginine is considered to be sufficiently character-
ized and regarding the claimed effects are considered gen-
eral and non-specific, apart from the role of arginine con-
tributing to protein synthesis.

In meantime, referring to U.S. National Library of 
Medicine (NIH), possible effectiveness of L-arginine re-
lies on: Erectile dysfunction (taking 5 g by mouth daily), 
high blood pressure (early evidences) and high blood pres-
sure during pregnancy (although further analyses must be 
made), as well as leg pain associated with poor blood flow 
(taking IV or by mouth for up to 8 weeks increases blood 
flow in people with peripheral arterial diseases) (NLM L-
arginine, 2016).

There are also studies that gives information regard-
ing the possibility of the treatment with L-Arginine and 
significantly improvement of peripheral and hepatic insu-
lin sensitivity in type 2 diabetic patients, but not complete-
ly normalizing it, acting through of normalization NO/cy-
clic-guanosine-3’ 5’-cyclic monophosphate (cGMP) path-
way (Piatti et al., 2001).

Glutamine 

Glutamine (Fig. 2) is an alpha amino acid, natural oc-
curring nonessential neutral amino acid, containing an al-
pha-amino group (which is in the protonated -+NH3 form 
under biological conditions) and alpha-carboxylic acid 
group (which is in the deprotonated –COO- form under bi-
ological conditions).

In human blood, glutamine is the most abundant free 
amino acid, with a concentration of about 500–900 µmol/1 
(Antonio and Street, 1999; Brosnan, 2003). In adults, nor-
mal plasma glutamine concentration is 550-750 µmol/1 
and in skeletal muscle is 20 mmol/kg wet weight (Jonnal-
agadda, 2007).
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Fig. 2. Structure of Glutamine (Ref. PubChem: 
https://pubchem.ncbi.nlm.nih.gov/
compound/5961#section=Top). 

Human body produces L-glutamine itself, from L-glu-
tamic acid through the glutamate ammonium ligase, the 
production often slows down with age and does not gen-
erate sufficient amount, in which cases sufficient amount 
is recommended. Its highest concentration is in blood plas-
ma, musculature, cerebral and spinal fluid. The demand for 
glutamine increases with physical and mental stress.

Glutamine is important as a constituent of proteins, 
means of nitrogen transport between tissues (Watford, 
2008), important in acid base regulation, gluconeogenesis, 
as a precursor of nucleotide bases and the antioxidant glu-
tathione. Also glutamine is considered important in prolif-
eration of lymphocytes and other rapidly dividing cell, in-
cluding the gut mucosa and bone marrow stem cells (Ar-
dawi et al., 1983; Souba, 1992).

Clinical trials in humans show that the administra-
tion of glutamine is well tolerated and without side effects 
(AMR, 2001). According to actual recommendation, dos-
ages vary depending on the clinical situation, in cases of 
wound healing and intestinal support, the recommended 
dose is 2 to 4 g daily in divided doses, in meantime in cas-
es of cancer, HIV patients, critically ill adults the dose is 
recommended from 10-40 g daily in divided doses (AMR, 
2001). Many researches suggest that glutamine may pro-
vide benefit for surgery, trauma, help support digestive sys-
tem health after periods of physical stress (Newsholme et 
al., 2003; Shils et al., 2006; Trumbo et al., 2002), wound 
healing, helps support immune system health after periods 
of physical stress (Griffiths, 1999; Newsholme, 2001; Shils 
et al., 2006), helps to assist in muscle cell repair after ex-
ercise (Newsholme et al., 2003; Trumbo et al., 2002) HIC/
AIDS, cancer and bone marrow transplantation, however 
below we have data if these claims are approved from offi-
cial regulatory authorities. 

Today, pharmaceutical dosage forms include, but not 
are not limited to capsules, chewable, liquid, powders, 
strips or tablets, not in liquid or/and solutions due to its in-

stability (Fürst et al., 1997). 
Referring to many studies, research and experience 

with glutamine, below are listed Health Claims of gluta-
mine as food supplement:

1. Health Relationship: Immune Health
Claim: To support the body’s defense system. To sup-

port immune system. To enhance organism resistance.
Condition for use: 50-400 mg/kg per day.

2. Health Relationship: Intestinal Health
Claim: Glutamine helps promote and maintain in-

tegrity of the intestinal lining. Glutamine may help pre-
vent intestinal permeability. Glutamine may help support a 
healthy gastro-intestinal tract.

Condition for use: A stimulatory effect has been not-
ed at high doses, some people may experience diarrhea at 
high doses.

3. Health Relationship: Supporting glycogen replen-
ishment

Claim: Glutamine may support muscle glycogen re-
plenishment following exhaustive exercise.

Condition for use: Amount of consumption (value): 50 
mg. Amount of consumption (plaintext): mg/kg KG p. day. 
Upper limit (value): 900 mg. Other condition: mg/kg dai-
ly - The product must contain at least 5 g Glutamine per 
serving. Claim to be used for foods for active individuals.

4. Health Relationship: Muscle function 
Claim: Increases blood glutamine levels, which is re-

duced during exercise (Walsh et al.,1998).
Condition for use: 50-900 mg/kg per day.

According to Scientific opinion of EFSA-NDA Pan-
el for Health Claims of glutamine (EFSA, 2009) health 
claims such as “immune health” and “intestinal health”. 
Referring to the Panel, claimed effect “immune health” is 
general and not-specified, meanwhile claimed effect “in-
testinal health” is not well specified but assuming that the 
claimed effect referees to “maintaining the integrity of in-
testinal permeability” is beneficial to human health. 

According to Scientific opinion of EFSA-NDA Panel 
for Health Claims of glutamine (EFSA, 2011a) the health 
claim referees to faster restoration of glycogen stores in 
skeletal muscle after strenuous exercise, which the Panel 
considers that might be a beneficial physiological effect. 
But, based on scientific data the Panel concludes the re-
lationship of cause and efficacy of the claimed effect has 
been established.

According to Scientific opinion of EFSA-NDA Panel 
for Health Claims of glutamine (EFSA, 2011a) the claimed 
effect “increasing cell swelling, volumization”, “muscle 
protein metabolism” and “improves muscles metabolism” 
referee to the growth or maintenance of muscle mass which 
by the Panel are considered to be of a beneficial physiolog-
ical effects. And according to the Panel the cause and ef-
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fects relationship has not been established of L-glutamine 
and growth of maintenance of muscle mass apart from this 
approved claim of protein. 

5. Health Relationship: Mental health
Claim: Constituent of glutathione, purines, amino sug-

ars, precursor of GABA (g-amino butyric acid)/supports 
concentration and mental performance under conditions 
of mental or physical exertion/ helps to maintain working 
memory and brain performance in aging adults/plays an 
important role in healthy nerve function through the cen-
tral nervous system including the brain.

Condition for use: Min 100 mg per day.

6. Health Relationship: Increases blood glutamine 
levels, which is reduced during exercise

Claim: Skeletal muscle represents the greatest store of 
glutamine in the body/muscle tissue is an important source 
of glutamine/high intensity exercise decreases plasma glu-
tamine levels anaerobic training can deplete the gluta-
mine pool/prolonged exercise such as marathon running 
decreases glutamine levels/supplementation can maintain 
glutamine levels during intense exercise/can abolish the 
exercise related decline restores blood glutamine levels 
post exercise/helps maintain optimal health after training/
helps keep athletes healthy after intense exercise/optimiz-
ing blood glutamine levels helps enhance muscle adapta-
tion to intense exercise /reduced glutamine levels decreas-
es the adaptive response to intense exercise/helps enhance 
glycogen storage/helps increase carbohydrate storage.

7. Health Relationship: Increasing cell swelling / 
volumization.

Claim: Glutamine may improve intestinal water and 
electrolyte absorption. Glutamine can help volumize mus-
cle cells. Glutamine may increase cell swelling (volume).

8. Health Relationship: Abundance in the body.
Claim: Glutamine is the most abundant amino acid in 

the human body. Glutamine is the most abundant free ami-
no acid in human muscle and plasma.

Conditions of use: The product must contain at least 5 
g Glutamine per serving.

Claim: to be used for foods for active individuals.

9. Health Relationship: Supporting exercise recovery
Claim: Glutamine is considered essential for repair 

and recovery.
Glutamine can aid In muscle tissue repair.
Conditions of use: The product must contain at least 5 

g Glutamine per serving.
Claim: to be used for foods for active individuals.

Generally speaking, prolonged exercise and periods of 
heavy training are associated with decrease in the plasma 
glutamine concentration, which is suggested to be a po-

tential cause of the exercise –induced immune impairment 
and increased the possibility of infections in athletes. This 
may be in correlation with the fact that glutamine is essen-
tial for lymphocyte proliferation, even though it is not well 
established if level of decrease of the plasma level is as 
much as it  the level of glutamine needed for a normal lym-
phocyte proliferation needed. (Gleeson, 2008).  

There are also studies showing the impact of oral glu-
tamine load in elevating alkaline reserves and plasma 
growth hormone (Welbourne, 1995).

Although, on the Request of EC, – NDA Panel pro-
vided a Scientific Opinion on a list of health claims pursu-
ant to Article 13 of Regulation (EC) No 1924/2006 (EFSA, 
2011a), L-glutamine (as the food constituent that is the 
subject of health claim) is considered to be sufficiently 
characterized and regarding the claimed effects, referring 
to all the data presented are considered general and non-
specific, apart from the role of glutamine contributing to 
protein synthesis.

Lysine 

Lysine (Fig. 3) is essential in humans, meaning the 
body cannot synthesize it so it has to be obtained from the 
diet. Lysine can also be consumed in the form of food sup-
plements as L-lysine. L-lysine as food constituent, which 
is a subject of the health claims, form the Panel of NDA is 
considered to be sufficiently characterized.

Fig. 3. Structure of Lysine (Ref. Pub Chem: 
https://pubchem.ncbi.nlm.nih.gov/
compound/5962#section=Top). 

Lysine is transported into muscle tissue and is more 
concentrated in the intracellular space of muscle tissue 
compared to other essential AA (Flodin, 1997; Longeneck-
er and Hause, 1959).

Regarding mechanism of action, lysine is converted 
to acetyl CoA, a critical component in carbohydrate me-
tabolism and the production of energy. Lysine is precur-
sor of the carnitine, which is transporting long-chain fat-
ty acids into the mitochondria for energy production (Bro-
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quist, 1982).
As per physiological requirements, in a 70 kg adult it 

is accepted in the range of 800-3000 mg/day (Meredith et 
al, 1986). Higher doses (such as >10-15 g) daily may be as-
sociated with side effects such as abdominal cramps, nau-
sea, diarrhea, nausea (PDRhealth, 2007). In market can be 
found as food supplement in unit description such as: 75 
mg inhaler solution, 500 mg tablet, 1000 mg tablet, oint-
ment, powder (DrugBank, 2016). L–lysine supplementa-
tion should be used after consultation with e healthcare 
practitioner by individuals with history of hepatic or renal 
failure because much of lysine catabolism occurs in the liv-
er (AMR, 2007).

Referring to many studies, research and experience 
with lysine, below are listed Health Claims of lysine as 
food supplement:

1. Health Relationship: For immune systems func-
tions (Lysine is necessary for proper functioning 
of the immune system, for helping produce anti-
bodies that are necessary for warding off infec-
tions).

Claim: Lysine supports the immune systems functions.
Conditions of use: 50-500 mg, in general for groups 

with insufficient intake of animal proteins – day dozes L-
Lysin as Lysin HCL: 500 mg–Erwachsene–Tagesdosis L-
Lysin als L-Lysin HCl: 500 mg–Erwachsene.

2. Health Relationship: For cardiovascular system 
functions (Lysine helps proper blood circulation, 
by helping to release fats that are deposited in 
blood vessels walls).

Claim: Lysine supports the cardiovascular system 
functions.

Conditions of use: 50-500 mg, in general for groups 
with insufficient intake of animal proteins.

3. Health Relationship: Body tissues (Increases 
protein utilization in people with low protein in-
take OR Lysine is necessary for the synthesis of 
proteins within the tissues of the body (collagen, 
teeth, bones and muscles). It increases absorption, 
action and conservation of calcium in muscles, 
bones and teeth).

Claim: Lysine is an essential amino acid that is neces-
sary for maintenance of the body/body tissues/body func-
tion -addition of lysine enhances of cereal protein quality. 
Increases absorption, action and fixation of calcium, essen-
tial for optimal muscle, bone and teeth.

Conditions of use: 50-500 mg, in general for groups 
with insufficient intake of animal proteins.

4. Health Relationship: To increase metabolism 
(Lysine is necessary for proper liver function, to 
produce carnitine, which is necessary for trans-
porting and converting fatty acids into energy. 
Lysine helps to naturally stimulate the appetite, 

by supporting a proper body metabolism. If there 
is too little lysine in the diet, loss of appetite may 
occur.)

Claim: It improves liver function. To stimulates the ap-
petite in a natural way.

Conditions of use: 50-500 mg, in general for groups 
with insufficient intake of animal proteins.

L-Lysine

1. Health Relationship: Bones.
Claim: Lysine can contribute to the development and 

maintenance of the normal structure of bones.
Conditions of use: the daily dose is 12 mg/kg recom-

mended by FAO/ WHO/ UNU report 1985 (Food and Ag-
riculture Organization/ World Health Organization/United 
Nation University). This equals to 840 mg for an average 
person of 70 kg (FAO/WHO/UNU. 1985).

Firstly, L-lysine, which is the subject of the health 
claims, is sufficiently characterized as per scientific evalu-
ation of The Panel. According to studies, supplemental L-
lysine has putative anti-herpes simplex virus activity (Mill-
er and Foulke, 1984), however by the Panel (2011) is not 
considered yet a well-established of cause and effect rela-
tionship, as it is described below. This, also because lysine 
seems to have an antagonist effect with arginine, which is 
required for the replication of HSV (Griffith, 1981).

According to Scientific opinion of EFSA -NDA Panel 
for Health Claims of L-lysine maintenance of bone is con-
sidered by the Panel to be a beneficial physiological effect, 
but the Panel (2011) concludes that the relationship be-
tween cause and effect has not yet been established. Also, 
health claim increase in calcium retention and increase in 
calcium absorption leading to an increase in calcium reten-
tion, the Panel considered that may be a beneficial physio-
logical effect but the cause effect relationship has not been 
established (EFSA, 2011b). Studies have shown that L-
lysine can both enhance intestinal Ca absorption and im-
prove the renal conservation of the absorbed Ca, which 
shows that this can contribute to a positive Ca balance, 
suggesting a potential use of L-lysine supplements for pre-
ventive and therapeutic intervention in osteoporosis (Civi-
telli et al., 1992). Lysine can also block the absorption of 
the amino acid arginine in the cells, allowing more arginine 
to be contained in blood plasma (Torricelli et al., 2002).

Other L-lysine health claims, such as: “immune de-
fense against herpes virus”, “maintenance of normal blood 
LDL-cholesterol concentrations”, “increase in appetite 
leading to an increase in energy intake”, “contribution  to 
normal protein synthesis” are claims that according to the 
Scientific Opinion of EFSA NDA Panel are or might be of 
a beneficial physiological effect and assessed with a favor-
able outcome but the Panel concluded that a cause and ef-
fect relationship has not been established on the basis of 
data presented (EFSA, 2011b).
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Specifically, data presented for the health claim “con-
tribution to normal protein synthesis” indicate that the sup-
plementation of a food deficient in one or more indispens-
able amino acid(s) will raise the nutrient value of the pro-
tein. However there was no specific reference for the effect 
of L-lysine specifically.

There are also health claims related to vitamins, min-
erals, lysine and/or arginine and/or taurine. Scientific opin-
ion of EFSA NDA Panel for the claims “nutritional support 
during the period of growth for physical activity develop-
ment”, “nutritional support after illness” and “nutrition-
al support to help mental performance” of the food first-
ly relies in the fact that a food containing this combination 
is not sufficiently characterized in relation to the claimed 
effects. The Panel also concludes that a cause and effect 
relationship cannot be established between the use of the 
food containing the combination: vitamins, minerals, ly-
sine and/or arginine and/or taurine and claimed effects due 
to lack of full scientific evidence (EFSA,2011c), with the 
specific dosage combination listed below:

For the claimed effect claims “nutritional support dur-
ing the period of growth for physical activity develop-
ment”:  
•	 Multivitamin/mineral products containing the follow-

ing dosage range: Betacarotene: 0.514-1.6 mg, Vita-
min A: 715-2145 IU, Vitamin B1: 0.5-3 mg, Vitamin 
B2: 0.55- 3.5 mg, Vitamin B6: 0.55-6 mg, Vitamin 
B12: 0.6-1.8 mcg, Vitamin C: 22-66 mg, Vitamin 
D3: 150-600 IU, Vitamin E: 3.5-15 mg, Folic acid: 
0.05-0.15 mg, Biotin: 15-45 mcg, Vitamin PP (nico-
tinamide): 6-20 mg, Dexpanthenol: 5-10 mg, Copper: 
0.3-0.9 mg, Calcium: 65-200 mg, Phosphorus: 100-
200 mg, Iron: 2.5-7.5 mg, Zinc: 2.5-7.5 mg, Magne-
sium: 12.5-40 mg, Manganese: 0.5 mg), Lysine (50-
500mg/day), and/or Arginine (75-150 mg/day) and/or 
Taurine (75-150 mg/day).

For the claimed effect claims “nutritional support after ill-
ness”:
•	 Multivitamin/mineral products containing the follow-

ing dosage range: Betacarotene: 0.514-1.6 mg, Vitamin 
A: 715-2145 IU, Vitamin B1: 0.5-3 mg, Vitamin B2: 
0.55- 3.5 mg, Vitamin B6: 0.55-6 mg, Vitamin B12: 
0.6-1.8 mcg, Vitamin C: 22-66 mg, Vitamin D3: 150-
600 IU, Vitamin E: 3.5-15 mg, Folic acid: 0.05-0.15 
mg, Biotin: 15-45 mcg, Vitamin PP (nicotinamide): 
6-20 mg, Dexpanthenol: 5-10 mg, Copper: 0.3-0.9 
mg, Calcium: 65-200 mg, Phosphorus: 100-200 mg, 
Iron: 2.5-7.5 mg, Zinc: 2.5-7.5 mg, Magnesium: 12.5-
40 mg, Manganese: 0.5 mg, Lysine (50-500 mg/day) 
and/or Arginine (75-150 mg/day) and/or Taurine (75-
150 mg/day)

For the claimed effect claims “nutritional support to help 
mental performance”:
•	 Multivitamin/mineral products containing the follow-

ing dosage range: Betacarotene: 0.514-1.6 mg, Vitamin 
A: 715-2145 IU, Vitamin B1: 0.5-3 mg, Vitamin B2: 

0.55- 3.5 mg, Vitamin B6: 0.55-6 mg, Vitamin B12: 
0.6-1.8 mcg, Vitamin C: 22-66 mg, Vitamin D3: 150-
600 IU, Vitamin E: 3.5-15 mg, Folic acid: 0.05-0.15 
mg, Biotin: 15-45 mcg, Vitamin PP (nicotinamide): 
6-20 mg, Dexpanthenol: 5-10 mg, Copper: 0.3-0.9 
mg, Calcium: 65-200 mg, Phosphorus: 100-200 mg, 
Iron: 2.5-7.5 mg, Zinc: 2.5-7.5 mg, Magnesium: 12.5-
40 mg, Manganese: 0.5 mg, Lysine (50-500 mg/day) 
and/or Arginine (75-150 mg/day) and/or Taurine (75-
150 mg/day).

However, L-lysine is available as a nonprescription oral 
supplement. Most of the pharmaceutical grade product is 
used as a suppressant of recurrent herpes simplex infec-
tions.

Conclusion

All the data summarized above, suggest that food sup-
plements in general and AA in particular can be beneficial 
to the health of consumers, but a scientific review of the 
existing data should be made by competent authorities. In 
addition to that it should be noted that food supplements 
cannot be excluded from the possibility of side effects. 
In general, EFSA finished the scientific evaluation of the 
“general function” health claims by the end of June, 2011.

Being part of many metabolic processes, AA particu-
larly have been object of many scientific studies and there 
are many ongoing studies and researches showing their ef-
ficacy in different conditions, such as: diabetes, depres-
sion, osteoporosis, heart attacks, fat metabolism, compro-
mised immune system and erectile dysfunction. Neverthe-
less, they don`t take their credit yet and are not properly 
recognized in medical sciences in Europe, since the health 
claims of food containing AA are considered to be suffi-
ciently characterized, but regarding their claimed effects 
are not established in terms of cause and effect relation-
ship. Therefore, analyzing all the publications in this di-
rection, the faster this process goes, the greater will be the 
chances for health benefits amongst population in relation 
to AA uses, since they hold great opportunities regarding 
health improvement.

As it is well said “Few issues in nutritional science 
have aroused such long-standing and deep-seated contro-
versies as protein and amino acid requirements?” (Mill-
ward et al., 1997).
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Резиме

Одобрени здравствени тврдења за амино киселини во/како 
додатоци на исхраната

Ермира Красниќи1,2*, Арбен Бошљаку3, Лидија Петрушевска Този1

1Фармацевтски факултет, Универзитет Св Кирил и Методиј, Мајка Тереза 47, 1000 Скопје, Македонија
2Факултет за Медицинско Технички Науки, Медицински Универзитет во Тирана, Албанија

3Универзитет во Виена, Факултет за Природн инауки, Виенa, Австрија

Клучни зборови: здравствени тврдења, амино киселини, додатоци, аргинин, глутамин, лизин

Додатоците на исхраната во Европската Унија прв пат се регулирани со Директивата 2002/46/EC, додека во 
2006, EU ја усвои новата Регулатива за нутритивни и здравствени тврдења неменети за прехрамбените производи 
– Regulation 1924/2006. Во меѓувреме, во САД, диететските додатоци се дефинирани од Конгресот со Документ за 
додатоци во исхраната за здравје и едукација 1994.

Додатоците на исхраната може да покажат придобивки  за здравјето на потрошувачите, но научниот преглед на 
достапните податоци мора да биде направен од компетентни институции. Во Европа, научните прегледи ги прави 
ЕФСА (European Food and Safety Authority), Панелот за Диететски Производи, Исхрана и Алергии  (NDA Panel).

Амино киселините се предмет на многу научни истражувања, и многу од нив покажуваат влијание врз здравјето. 
Амино киселините имаат голема улога во многу функции на организмот, структура на клетките, транспорт и 
складирање на нутриентите, што води до главната цел на овој труд, која е обезбедување на податоци поврзани 
со влијанието на амино киселините кон здравствените придобивки, посебно за здравствените тврдења за аргинин 
(ерекција, васкуларен систем, интегрите на мускулите и функционирање на хематопетичниот имунсистем, 
сперматогенеза), глутамин (здравје на интестиналниот систем, подршка на гликогенското дополнување, зголемување 
на клеточното растење, имунитет,  богатство на организмот, мускулна функција), лизин (кардиоваскуларен систем, 
зголемување на метаболизмот, коските, ткивата во организмот, функционирање на имуниот систем). 

Меѓутоа, овие погодности се уште не се препознаени во медицинската наука во Европа и не се земаат сериозно 
во предвид, затоа што здравствените тврдења на прехранбените производи кои содржат амино киселини се уште се 
сметаат за нецелосно воспоставени во насока на поврзаноста причина – ефект.




