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Scientific Opinion on the substantiation of health claims
related to L-tryptophan and maintenance of normal sleep
(ID 596, 1671), enhancement of mood (ID 596),
contribution to normal cognitive function (ID 596), and
contribution to the maintenance or achievement of a normal
body weight (ID 604) pursuant to Article 13(1) of Regulation
(EC) No 1924/2006: EFSA Panel on Dietetic Products,
Nutrition and Allergies (NDA).

https://doi.org/10.2903/j.efsa.2011.2073
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Scientific Opinion on the substantiation of health claims
related to L-tyrosine and contribution to normal
synthesis of catecholamines (ID 1928), increased
attention (ID 440, 1672, 1930), and contribution to normal
muscle function (ID 1929) pursuant to Article 13(1) of
Regulation (EC) No 1924/2006: EFSA Panel on Dietetic
Products, Nutrition and Allergies (NDA).

https://doi.org/10.2903/j.efsa.2011.2270

Tyrosine

Scientific Opinion on the substantiation of health claims
related to L-glutamine and growth or maintenance of muscle
mass (ID 719, 722, 3185), faster restoration of muscle
glycogen stores after strenuous exercise (ID 434, 699, 701,
723, 1569), skeletal muscle tissue repair (ID 721),
maintenance of normal neurological function (ID 662,
700), increased attention (ID 700, 1570), improvement of
working memory (ID 700, 1570), maintenance of defence
against pathogenic gastro-intestinal microorganisms (ID 452),
gut protein synthesis (ID 701), decreasing gut permeability (ID
701), and stimulating immunological responses (ID 1568)
pursuant to Article 13(1) of Regulation (EC) No 1924/2006:
EFSA Panel on Dietetic Products, Nutrition and Allergies
(NDA).

https://doi.org/10.2903/j.efsa.2011.2225

Glutamine

Scientific Opinion on the substantiation of health claims
related to L-carnitine and faster recovery from muscle fatigue
after exercise (ID 738, 1492, 1493), skeletal muscle tissue
repair (ID 738, 1492, 1493), increase in endurance capacity
(ID 4305, 4684), maintenance of normal blood LDL-
cholesterol concentrations (ID 1494, 4684), contribution to
normal spermatogenesis (ID 1822), “energy metabolism”
(ID 1821), and increasing L-carnitine concentrations and/or
decreasing free fatty acids in blood during pregnancy (ID
1495) pursuant to Article 13(1) of Regulation (EC) No
1924/2006: EFSA Panel on Dietetic Products, Nutrition and
Allergies (NDA).

https://doi.org/10.2903/j.efsa.2011.2212

Carnitine

Scientific Opinion on the substantiation of health claims
related to L phenylalanine and increased alertness (ID 708,
1629), enhancement of mood (ID 657), pain relief (ID 657)
and improvement of memory (ID 658) pursuant to Article
13(1) of Regulation (EC) No 1924/2006: EFSA Panel on Dietetic
Products, Nutrition and Allergies (NDA).

https://doi.org/10.2903/j.efsa.2010.1748

Phenylalanine

Scientific Opinion on the substantiation of health claims
related to L‐theanine from Camellia sinensis (L.) Kuntze (tea)
and improvement of cognitive function (ID 1104, 1222,
1600, 1601, 1707, 1935, 2004, 2005), alleviation of
psychological stress (ID 1598, 1601), maintenance of
normal sleep (ID 1222, 1737, 2004) and reduction of
menstrual discomfort (ID 1599) pursuant to Article 13(1) of
Regulation (EC) No 1924/2006: EFSA Panel on Dietetic
Products, Nutrition and Allergies (NDA).

https://doi.org/10.2903/j.efsa.2011.2238

Theanine
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Scientific Opinion on the substantiation of health claims
related to 5 hydroxytryptophan and enhancement of mood
(ID 1575) and attention (ID 1828) pursuant to Article 13(1) of
Regulation (EC) No 1924/2006: EFSA Panel on Dietetic
Products, Nutrition and Allergies (NDA).

https://doi.org/10.2903/j.efsa.2009.1273

5HTP

Scientific Opinion on the substantiation of health claims
related to coenzyme Q10 and contribution to normal
energy-yielding metabolism (ID 1508, 1512, 1720, 1912,
4668), maintenance of normal blood pressure (ID 1509, 1721,
1911), protection of DNA, proteins and lipids from oxidative
damage (ID 1510), contribution to normal cognitive
function (ID 1511), maintenance of normal blood cholesterol
concentrations (ID 1721) and increase in endurance capacity
and/or endurance performance (ID 1913) pursuant to Article
13(1) of Regulation (EC) No 1924/2006: EFSA Panel on Dietetic
Products, Nutrition and Allergies (NDA).

https://doi.org/10.2903/j.efsa.2010.1793

CoQ10

Scientific Opinion on the substantiation of health claims
related to vitamin B12 and contribution to normal
neurological and psychological functions: EFSA Panel on
Dietetic Products, Nutrition and Allergies (NDA).

https://efsa.onlinelibrary.wiley.com/doi/10.2903/j.efsa.2010.1
756

B12

Scientific Opinion on the substantiation of health claims
related to folate and contribution to normal
psychological functions (ID 81, 85, 86, 88), reduction of
tiredness and fatigue (ID 84), cell division (ID 195, 2881)
and contribution to normal amino acid synthesis (ID
195, 2881) pursuant to Article 13(1) of Regulation (EC) No
1924/2006: EFSA Panel on Dietetic Products, Nutrition and
Allergies (NDA).

https://doi.org/10.2903/j.efsa.2010.1760

B9

Scientific Opinion on substantiation of health claims related
to thiamine and energy‐yielding metabolism (ID 21, 24,
28), function of the nervous system (ID 22, 27) pursuant
to Article 13(1) of Regulation (EC) No 1924/2006: EFSA Panel
on Dietetic Products, Nutrition and Allergies (NDA).

https://doi.org/10.2903/j.efsa.2009.1222

B1

Scientific Opinion on the substantiation of health claims
related to riboflavin (vitamin B2) and contribution to
normal energy-yielding metabolism (ID 29, 35, 36, 42),
contribution to normal psychological functions (ID 32),
reduction of tiredness and fatigue (ID 41), protection of
DNA, proteins and lipids from oxidative damage (ID 207), and
maintenance of the normal function of the nervous
system (ID 213) pursuant to Article 13(1) of Regulation (EC)
No 1924/2006: EFSA Panel on Dietetic Products, Nutrition
and Allergies (NDA).

https://doi.org/10.2903/j.efsa.2010.1814

B2

Scientific Opinion on the substantiation of health claims
related to pantothenic acid and mental performance (ID
58), reduction of tiredness and fatigue (ID 63), adrenal
function (ID 204): EFSA Panel on Dietetic Products, Nutrition
and Allergies (NDA). 

https://doi.org/10.2903/j.efsa.2010.1758

B5

Scientific Opinion on the substantiation of health claims
related to vitamin B6 and contribution to normal
homocysteine metabolism (ID 73, 76, 199), contribution to
normal energy-yielding metabolism (ID 75, 214),
contribution to normal psychological functions (ID 77),
reduction of tiredness and fatigue (ID 78), and
contribution to normal cysteine synthesis (ID 4283)
pursuant to Article 13(1) of Regulation (EC) No 1924/2006:
EFSA Panel on Dietetic Products, Nutrition and Allergies
(NDA).

https://doi.org/10.2903/j.efsa.2010.1759

B6

Scientific Opinion on the substantiation of health claims
related to niacin and energy‐yielding metabolism (ID 43,
49, 54), function of the nervous system (ID 44, 53),
pursuant to Article 13(1) of Regulation (EC) No 1924/2006:
EFSA Panel on Dietetic Products, Nutrition and Allergies
(NDA).

https://doi.org/10.2903/j.efsa.2009.1224

B3

Biotin and contribution to normal energy‐yielding
metabolism: evaluation of a health claim pursuant to Article
14 of Regulation (EC) No 1924/2006: EFSA Panel on Dietetic
Products, Nutrition and Allergies (NDA).

https://doi.org/10.2903/j.efsa.2015.4181

B7
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Scientific Opinion on the substantiation of health claims
related to vitamin C and reduction of tiredness and
fatigue (ID 139, 2622), contribution to normal
psychological functions (ID 140), regeneration of the
reduced form of vitamin E (ID 202), contribution to normal
energy‐yielding metabolism (ID 2334, 3196), maintenance
of the normal function of the immune system (ID 4321) and
protection of DNA, proteins and lipids from oxidative damage
(ID 3331) pursuant to Article 13(1) of Regulation (EC) No
1924/2006: EFSA Panel on Dietetic Products, Nutrition and
Allergies (NDA).

https://doi.org/10.2903/j.efsa.2010.1815

C

Scientific Opinion on the substantiation of health claims
related to vitamin D and normal function of the immune
system and inflammatory response (ID 154, 159),
maintenance of normal muscle function (ID 155) and
maintenance of normal cardiovascular function (ID 159)
pursuant to Article 13(1) of Regulation (EC) No 1924/2006:
EFSA Panel on Dietetic Products, Nutrition and Allergies
(NDA).

https://doi.org/10.2903/j.efsa.2010.1468

D

Scientific Opinion on the substantiation of health claims
related to zinc and function of the immune system (ID 291,
1757), DNA synthesis and cell division (ID 292, 1759),
protection of DNA, proteins and lipids from oxidative damage
(ID 294, 1758), cognitive function (ID 296), fertility and
reproduction (ID 297, 300), pursuant to Article 13(1) of
Regulation (EC) No 1924/2006: EFSA Panel on Dietetic
Products, Nutrition and Allergies (NDA).

https://doi.org/10.2903/j.efsa.2009.1229

Zinc

Scientific Opinion on the substantiation of health claims
related to copper and protection of DNA, proteins and lipids
from oxidative damage (ID 263, 1726), function of the
immune system (ID 264), maintenance of connective tissues
(ID 265, 271, 1722), energy-yielding metabolism (ID 266),
function of the nervous system (ID 267), maintenance of
skin and hair pigmentation (ID 268, 1724), iron transport (ID
269, 270, 1727), cholesterol metabolism (ID 369), and glucose
metabolism (ID 369) pursuant to Article 13(1) of Regulation
(EC) No 1924/2006: EFSA Panel on Dietetic Products,
Nutrition and Allergies (NDA).

https://doi.org/10.2903/j.efsa.2009.1211

Copper

Scientific Opinion on the substantiation of health claims
related to magnesium and “hormonal health” (ID 243),
reduction of tiredness and fatigue (ID 244), contribution
to normal psychological functions (ID 245, 246),
maintenance of normal blood glucose concentrations (ID
342), maintenance of normal blood pressure (ID 344, 366,
379), protection of DNA, proteins and lipids from oxidative
damage (ID 351), maintenance of the normal function of the
immune system (ID 352), maintenance of normal blood
pressure during pregnancy (ID 367), resistance to mental
stress (ID 375, 381), reduction of gastric acid levels (ID 376),
maintenance of normal fat metabolism (ID 378) and
maintenance of normal muscle contraction (ID 380, ID 3083)
pursuant to Article 13(1) of Regulation (EC) No 1924/2006:
EFSA Panel on Dietetic Products, Nutrition and Allergies
(NDA).

https://doi.org/10.2903/j.efsa.2010.1807

Magnesium

Scientific Opinion on the substantiation of health claims
related to manganese and protection of DNA, proteins and
lipids from oxidative damage (ID 309), maintenance of bone
(ID 310), energy-yielding metabolism (ID 311), and
cognitive function (ID 340) pursuant to Article 13(1) of
Regulation (EC) No 1924/2006: EFSA Panel on Dietetic
Products, Nutrition and Allergies (NDA).

https://doi.org/10.2903/j.efsa.2009.1217

Manganese

Scientific Opinion on the substantiation of health claims
related to choline and contribution to normal lipid
metabolism (ID 3186), maintenance of normal liver function
(ID 1501), contribution to normal homocysteine
metabolism (ID 3090), maintenance of normal
neurological function (ID 1502), contribution to normal
cognitive function (ID 1502), and brain and neurological
development (ID 1503) pursuant to Article 13(1) of
Regulation (EC) No 1924/2006: EFSA Panel on Dietetic
Products, Nutrition and Allergies (NDA).

https://doi.org/10.2903/j.efsa.2011.2056

Choline

Scientific Opinion on the substantiation of health claims
related to inositol and cognitive function (ID 1588)
pursuant to Article 13(1) of Regulation (EC) No 1924/2006:
EFSA Panel on Dietetic Products, Nutrition and Allergies
(NDA).

https://doi.org/10.2903/j.efsa.2009.1304

Inositol
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RESEARCH

The efficacy and safety of nutrient supplements in the
treatment of mental disorders: a meta‐review of meta‐
analyses of randomized controlled trials: J World Psychiatry
Ass 2019, 18(3)
https://doi.org/10.1002/wps.20672

Nutritional and herbal supplements for anxiety and
anxiety-related disorders: systematic review: Nutr J. 2010;
9: 42
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2959081/

The Effects of Magnesium Supplementation on
Subjective Anxiety and Stress—A Systematic Review
https://www.mdpi.com/2072-6643/9/5/429/htm

Tryptophan depletion and its implications for
psychiatry: British Journal of Psychiatry, 178(5), 399-405
https://www.cambridge.org/core/journals/the-british-journal-
of-psychiatry/article/tryptophan-depletion-and-its-
implications-for-
psychiatry/DFB46BDA4A41974BEB7CC88ACBAAE8D5

Tryptophan metabolism in depression: Journal of
Neurology, Neurosurgery & Psychiatry 1970;33:698-704
https://jnnp.bmj.com/content/33/5/698

Influence of Tryptophan and Serotonin on Mood and
Cognition with a Possible Role of the Gut-Brain Axis:
Nutrients. 2016 Jan; 8(1): 56.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728667/

The Effects of Dietary Tryptophan on Affective Disorders:
Arch Psychiatr Nurs. 2015 Apr; 29(2): 102–107.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4393508/

Glutamine has antidepressive effects through
increments of glutamate and glutamine levels and
glutamatergic activity in the medial prefrontal cortex: J
Neuropharmacology. 2018 Dec;143:143-152
https://pubmed.ncbi.nlm.nih.gov/30266598/

The relationship between dietary patterns and depression
mediated by serum levels of Folate and vitamin B12:
BMC Psychiatry 20, 63 (2020).
https://doi.org/10.1186/s12888-020-2455-2
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s1
2888-020-2455-2

The Role of Micronutrients for Depressed Patients: J
Neuropsychopharmacol Mental Health 2017, Vol 2(1): 116
https://www.omicsonline.org/open-access/the-role-of-
micronutrient-for-depressed-patients-2472-095X-
1000116.php?aid=92980

Vitamin D deficiency and depression in adults: systematic
review and meta-analysis: Br J Psychiatry. 2013 Feb;202:100-7
https://pubmed.ncbi.nlm.nih.gov/23377209/

Treatment of depression: time to consider folic acid and
vitamin B12: Journal Psychopharmacol. 2005 Jan;19(1):59-65
https://pubmed.ncbi.nlm.nih.gov/15671130/

Vitamin B12 Supplementation in Treating Major
Depressive Disorder: A Randomized Controlled Trial: Open
Neurol J. 2013; 7: 44–48
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3856388/

Correlation between Depression and Anxiety and the Level of
Vitamin B12 in Patients with Depression and Anxiety
and Healthy Controls: Journal of Biomedical and Clinical
Research | Volume 10: Issue 2
https://doi.org/10.1515/jbcr-2017-0023

B Vitamins and the Brain: Mechanisms, Dose and Efficacy
—A Review: Nutrients. 2016 Feb; 8(2): 68.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4772032/

Effects of Multivitamin-Mineral Supplementation on
Mental Health Among Young Adults: Curr Dev Nutr. 2019
Jun; 3 (Suppl 1)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6574322/

Folic acid, ageing, depression, and dementia:
BMJv.324(7352); 2002 Jun 22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1123448/

Selenium Intake is Related to Beck’s Depression Score:
Iran Red Crescent Med J. 2016 Mar; 18(3): e21993.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4884624/

Vitamin D deficiency and depression in adults:
systematic review and meta-analysis: British Journal of
Psychiatry, 202(2), 100-107. doi:10.1192/bjp.bp.111.106666
https://www.cambridge.org/core/journals/the-british-journal-
of-psychiatry/article/vitamin-d-deficiency-and-depression-in-
adults-systematic-review-and-
metaanalysis/F4E7DFBE5A7B99C9E6430AF472286860

Effects of Oral Vitamin C Supplementation on Anxiety in
Students: A Double-Blind, Randomized, Placebo-Controlled
Trial: Pak J Biol Sci. 2015 Jan;18(1):11-8.
https://pubmed.ncbi.nlm.nih.gov/26353411/

The Emerging Role for Zinc in Depression and Psychosis:
Pharmacol. 2017; 8: 414.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5492454/

Low Zinc, Copper, and Manganese Intake is Associated
with Depression and Anxiety Symptoms: Nutrients. 2019
Apr; 11(4): 847.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6521019/

S‐adenosyl methionine (SAMe) for depression in adults:
Cochrane Database Syst Rev. 2016 Oct; 2016(10): CD011286.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6457972/
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The Sleep-Promoting and Hypothermic Effects of
Glycine: Neuropsychopharmacology. 2015 May; 40(6): 1405–
1416.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4397399/

Adjuvant thiamine improved standard treatment in
patients with major depressive disorder: results from a
randomized, double-blind, and placebo-controlled clinical
trial: Clin Neurosci. 2016 Dec;266(8):695-70
https://pubmed.ncbi.nlm.nih.gov/26984349/

Riboflavin: The Health Benefits of a Forgotten Natural
Vitamin: Int J Mol Sci. 2020 Feb; 21(3): 950
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7037471/

NHS: Vitamin D and Covid
https://www.nhs.uk/conditions/coronavirus-covid-19/people-
at-higher-risk/get-vitamin-d-supplements/

Influence of Tryptophan and Serotonin on Mood and
Cognition with a Possible Role of the Gut-Brain Axis:
Nutrients. 2016 Jan; 8(1): 56
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728667/

Gut Microbes and the Brain: Paradigm Shift in
Neuroscience: J Neurosci. 2014 Nov 12; 34(46): 15490–15496.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4228144/

The Antidepressant Effect of L-Tyrosine: Ann Neurosci.
2016 Jul; 23(2): 89–99
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5020390/

Glutamine has antidepressive effects through
increments of glutamate and glutamine levels:
Neuropharmacology. 2018 Dec;143:143-152.
https://pubmed.ncbi.nlm.nih.gov/30266598/

Coenzyme q10 therapy: Mol Syndromol. 2014 Jul;5(3-
4):187-97
https://pubmed.ncbi.nlm.nih.gov/25126052/

The effects of coenzyme Q10 supplementation on
performance:  Cond Res. 2010 Jan;24(1):97-102 
https://pubmed.ncbi.nlm.nih.gov/19644406/

Choline in anxiety and depression: the Hordaland Health
Study:  J Clin Nutr. 2009 Oct
https://pubmed.ncbi.nlm.nih.gov/19656836/

The relation of dietary choline to cognitive performance:
Am J Clin Nutr. 2011 Dec; 94(6): 1584–1591
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3252552/

Glutamine as an immunonutrient: Med J. 2011
Nov;52(6):892-7. doi: 10.3349/ymj.2011.52.6.892.
https://pubmed.ncbi.nlm.nih.gov/22028151/

The role of the carnitine system in human metabolism:
Sci. 2004 Nov;1033:1-16. doi: 10.1196/annals.1320.001.
https://pubmed.ncbi.nlm.nih.gov/15590999/

L-theanine, a natural constituent in tea, and its effect on
mental state: Asia Pac J Clin Nutr 2008;17 (S1):167-168
http://apjcn.nhri.org.tw/server/APJCN/17%20Suppl%201/167.
pdf

L-Theanine reduces psychological and physiological
stress responses Psychol. 2007 Jan;74(1):39-45.
https://pubmed.ncbi.nlm.nih.gov/16930802/

Neurobiological effects of the green tea constituent
theanine and its potential role in the treatment of
psychiatric and neurodegenerative disorders. Neurosci.
2014 Jul;17(4):145-55
https://pubmed.ncbi.nlm.nih.gov/23883567/

Peripheral and central effects of circulating catecholamines:
Physiol. 2015 Jan;5(1):1-15. doi: 10.1002/cphy.c140007.
https://pubmed.ncbi.nlm.nih.gov/25589262/

Tyrosine, phenylalanine, and catecholamine synthesis
and function in the brain: Nutr. 2007 Jun;137(6 Suppl
1):1539S-1547S; discussion 1548S
https://pubmed.ncbi.nlm.nih.gov/17513421/

Vitamin B6 level is associated with symptoms of
depression: Psychosom. Nov-Dec 2004;73(6):340-3. doi:
10.1159/000080386.
https://pubmed.ncbi.nlm.nih.gov/15479988/
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