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DESCRIPTION

B The lemon tree (Citrus limon L. Burm pp.) belongs to the Rutacea family. The main cultivars are Femminello
Santa Teresa, Monachello and Femminello Continella (Settanni, 2014 ).

B The lemon tree is a small tree with glossy evergreen leaves. It is particularly present in India (Tomer, 2010).

PHYSICAL AND ORGANOLEPTIC CHARACTERISTICS

B | emons are oblong or ovoid in shape and bright yellow in colour with a thick rind (Tomer, 2010).

® Their flesh is acidic and pale yellow in colour (Tomer, 2010).

= |n citrus fruits, carotenoids are the pigments responsible for the external and internal colouring of the fruit.
The composition and concentration of carotenoids are influenced by the growing conditions, geographical
origins and ripeness of the fruit.

B Lemons and limes mainly contain B-cryptoxanthin (from the carotenoid family) and chlorophyll responsible
for their yellow and green colour respectively (Zhang, 2012; Conesa, 2019).

B Throughout fruit ripening, chlorophyll degradation was observed, as well as an increase in B-cryptoxanthin
(Conesa, 2019).

B The acidic taste is due to the presence of citric acid (Tomer, 2010). Lemons have a high concentration of
organic acids (6.01 g per 100 g) (Cigqual Table, 2020), including 5.90 g of citric acid.

® The volatile compounds predominantly present in the juice are mainly monoterpenes, monoterpenoids and
esters. Sesquiterpenes have been identified in the peel (Cano-Lamadrid, 2018). a-pinene, B-pinene, linalool and

limonene are characteristic terpenes of lemon peel (Guadayol, 2018).

COMPOSITION CHARACTERISTICS (EXCLUDING MACRONUTRIENTS,
VITAMINS AND MINERALS)

B A study conducted on two lemon cultivars: Fino-49-5 and Fino-95, showed that weather conditions had a
greater influence on the concentration of vitamin C and flavonoids in the fruit than the cultivar itself
(Gonzales-Molina, 2008).

B The degree of ripeness of the fruit has an influence on the content of phenolic compounds ( Dong, 2019).

B The health benefits of C. limon, recently scientifically demonstrated, include anti-inflammatory, antimicrobial,
anticancer and antiparasitic activities. These effects are thought to be associated with the high content of
phenolic compounds, mainly flavonoids and phenolic acids (Klimek-Szczykutowic, 2020).

B P-coumaric acid, ferulic acid, eriocitrin and hesperidin are reported to be the predominant phenolic
compounds in the fruits of Citrus limon L. Burm (Dong, 2019).

B The antiplatelet activity of four compounds present in lemons of the Rutaceae family has been confirmed,
namely oxypekedanine hydrate, citric acid, diosmin and limetin (Zhang, 2018).

COMPOSITION ET ANALYSE NUTRITIONNELLE

RAW

The following values are approximate and depend on variety, season, ripeness, cultivation conditions, etc. Lemons
are low in energy* as they provide an average of 27.60 calories (kcal) per 100 g, i.e. 118 k3. According to the
Cigual 2020 table, lemons are the lowest calorie fruit.

One lemon weighs on average 120 g, meaning it provides 32.40 kcal.

COMPOSITION TABLES
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https://pubmed.ncbi.nlm.nih.gov/24443967/
https://pubmed.ncbi.nlm.nih.gov/24605318/
https://pubmed.ncbi.nlm.nih.gov/24605318/
https://pubmed.ncbi.nlm.nih.gov/24605318/
https://pubmed.ncbi.nlm.nih.gov/21994171/
https://www.sciencedirect.com/science/article/abs/pii/S030442381830582X
https://www.sciencedirect.com/science/article/abs/pii/S030442381830582X
https://pubmed.ncbi.nlm.nih.gov/24605318/
https://ciqual.anses.fr/
https://www.hindawi.com/journals/jfq/2018/3475461/
https://www.tandfonline.com/doi/abs/10.1080/10412905.2018.1435427
https://pubmed.ncbi.nlm.nih.gov/18254590/
https://www.sciencedirect.com/science/article/abs/pii/S0304423818305880
https://pubmed.ncbi.nlm.nih.gov/31963590/
https://www.sciencedirect.com/science/article/abs/pii/S0304423818305880
https://pubmed.ncbi.nlm.nih.gov/29687827/

For each nutrient, the tables provide information on the content, minimum and maximum values, as well as the
percentage of the Dietary Reference Values (DRVs) per 100 g net of lemon.

*Regulation (EC) No 1924/2006 of the European Parliament and of the Council of 20 December 2006 on nutrition
and health claims made on foods.

MACRONUTRIMENTS
Valeurs
Min-Max
Constituant (g) Teneur moyenne pour 100 g % VNR
Eau 91,30 - -
Fibres < 0,50 NC - 1,20 -
Glucides 1,56 - 0,60
dont Sucres 0,80 NC - 3,20 0,89
Lipides < 0,50 0,30 - 1,10 -
dont Acides Gras Saturés < 0,01 NC - 0,27 -
Protéines < 0,50 NC - 1,10 -
Sources
Constituant (g) Quantité Min-Max % VNR

Eau

Fibres

Glucides

dont Sucres

Lipides

dont Acides Gras Saturés

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Reglement (UE)
N°T169/2011 du
parlement Européen
et du conseil du 25
octobre 2011

Reglement (UE)
N°1169/2011 du
parlement Européen
et du conseil du 25
octobre 2011

Reéglement (UE)
N°1169/2011 du
parlement Européen
et du conseil du 25
octobre 2011

Reglement (UE)
N°1169/2011 du
parlement Européen
et du conseil du 25
octobre 2011
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https://www.aprifel.com/fr/article-dossier/anc-bnm-vnr-definitions/

Constituant (g) Quantité Min-Max % VNR

Protéines Ciqual 2020 (valeur - Reglement (UE)
issue des analyses N°1169/2011 du
Ciqual-Aprifel 2017) parlement Européen

et du conseil du 25
octobre 2011

Zoom on carbohydrates

B [ emons contain a quantity of carbohydrates (1.56 g per 100 g) that is well below the average content found in
fresh fruit (about 11.31 g per 100 g).

B These are mainly fructose (0.40 g per 100 g) and glucose (0.40 g per 100 g).
B Lemons are low in sugar* as they contain less than 5 g per 100 g.

Zoom on fibres

® | emons contain less than 0.5 g of fibre per 100 g.

Zoom on proteins

B |emons contain less than 0.5 g of protein per 100 g.

Zoom on lipids

= | emons are fat-free* as they contain less than 0.5 g of fat_per 100 g.

*Regulation (EC) No 1924/2006 of the European Parliament and of the Council of 20 December 2006 on nutrition
and health claims made on foods.

MINERAUX ET OLIGO-ELEMENTS

Valeurs
Min-Max

Constituant Teneur moyenne pour 100 g % VNR
Calcium (mg) n NC - 48 1,38
Chlorure (mg) <20 - _
Cuivre (mg) 0,04 0,023 - 0,069 4
Fer (mg) 0,15 0,04 - 0,60 1,07
lode (ug) <20 0,10 - NC -
Magnésium (mg) 790 7,30 - 10,90 2N
Manganese (mg) 0,02 NC - 0,04 1
Phosphore (mg) 12 NC - 28,50 1,71
Potassium (mg) 140 138 - 197 7
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https://www.aprifel.com/fr/article-dossier/fibres/
https://www.aprifel.com/fr/article-dossier/proteines/
https://www.aprifel.com/fr/article-dossier/les-lipides/

Constituant
Sélénium (ug)
Sodium (mg)

Zinc (mg)

Sources

Constituant

Calcium (mg)

Chlorure (mg)

Cuivre (mg)

Fer (mg)

lode (ug)

Magnésium (mg)

Manganése (mg)

Phosphore (mg)

Teneur moyenne
<20
<5

0,33

Quantité

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Min-Max
pour 100 g

0,12 - NC

Min-Max
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% VNR

3,30

% VNR

Reglement (UE)
N°1169/2011 du
parlement Européen
et du conseil du 25
octobre 2011

Reéglement (UE)
N°1169/2011 du
parlement Européen
et du conseil du 25
octobre 2011

Reglement (UE)
N°T169/2011 du
parlement Européen
et du conseil du 25
octobre 2011

Reglement (UE)
N°1169/2011 du

parlement Européen,et

du conseil du 25
octobre 2011

Réglement (UE)
N°T169/2011 du
parlement Européen
et du conseil du 25
octobre 2011

Reglement (UE)
N°1169/2011 du
parlement Européen
et du conseil du 25
octobre 2011

Reéglement (UE)
N°1169/2011 du
parlement Européen
et du conseil du 25
octobre 2011

Reglement (UE)
N°1169/2011 du
parlement Européen
et du conseil du 25
octobre 2011




Constituant

Potassium (mg)

Quantité

Ciqual 2020 (valeur
issue des analyses

Min-Max

% VNR

Reglement (UE)
N°1169/2011 du

Ciqual-Aprifel 2017) parlement Européen
et du conseil du 25
octobre 2011

Sélénium (ug) Ciqual 2020 (valeur - Reéglement (UE)
issue des analyses N°1169/2011 du
Ciqual-Aprifel 2017) parlement Européen

et du conseil du 25
octobre 2011

Sodium (mg) Ciqual 2020 (valeur - -
issue des analyses
Ciqual-Aprifel 2017)

Zinc (mg) Ciqual 2020 (valeur - Réglement (UE)
issue des analyses N°1169/2011 du
Ciqual-Aprifel 2017) parlement Européen

et du conseil du 25
octobre 2011

Zoom on minerals and trace elements

® Potassium is the mineral salt best represented in lemons, with an amount equivalent to 7% of DRVs, i.e. 140 mg

per 100 g.

The other minerals_and trace elements are present in smaller quantities. In fact, they each represent less than 5%

of DRVs.

VITAMINES

Valeurs

Min-Max

Constituant Teneur moyenne pour 100 g % VNR
Provitamine A Béta-carotene (ug) <5 0 - NC -
Equivalent Vitamine A (ug) <0,83 0-NC -
Vitamine B1 (mg) 0,043 0,34 - 0,06 391
Vitamine B2 (mg) < 0,01 NC - 0,034 -
Vitamine B3 (mg) < 0,10 NC - 0,23 -
Vitamine B5 (mg) 0,14 NC - 0,23 2,33
Vitamine B6 (mg) 0,023 NC - 0,10 1,64
Vitamine B9 (ug) 28,40 n-32 14,20
Vitamine C (mg) 45 NC - 53 56,25
Vitamine E (mg) < 0,08 NC - 0,80 -
Vitamine K1 (pg) < 0,80 0 - NC -
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https://www.aprifel.com/fr/article-dossier/mineraux/

Sources

Constituant

Provitamine A Béta-carotene (ug)

Equivalent Vitamine A (ug)

Vitamine B1 (mg)

Vitamine B2 (mg)

Vitamine B3 (mg)

Vitamine B5 (mg)

Vitamine B6 (mg)

Vitamine B9 (ug)

Vitamine C (mg)

Vitamine E (mg)

Vitamine K1 (ug)

Quantité

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Calcul a partir de la
valeur Provitamine A

Béta-carotene*

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Ciqual 2020

Ciqual 2020 (valeur
issue des analyses
Ciqual-Aprifel 2017)

Min-Max % VNR

- Reglement (UE)
N°1169/2011 du
parlement Européen
et du conseil du 25
octobre 2011

- Reglement (UE)
N°1169/2011 du
parlement Européen
et du conseil du 25
octobre 2011

- Reéglement (UE)
N°1169/2011 du
parlement Européen
et du conseil du 25
octobre 2011

- Reglement (UE)
N°T169/20T1 du
parlement Européen
et du conseil du 25
octobre 2011

- Reéglement (UE)
N°1169/2011 du
parlement Européen
et du conseil du 25
octobre 2011

- Reglement (UE)
N°TI69/2011 du
parlement Européen
et du conseil du 25
octobre 2011

- Reglement (UE)
N°1169/2011 du
parlement Européen
et du conseil du 25
octobre 2011

- Reéglement (UE)
N°1169/2011 du
parlement Européen
et du conseil du 25
octobre 2011

- Reglement (UE)
N°1169/2011 du
parlement Européen
et du conseil du 25
octobre 2011

- Reglement (UE)
N°1169/2011 du
parlement Européen
et du conseil du 25
octobre 2011
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Zoom on vitamins

B Lemons are high in vitamin C as they provide the equivalent of 56.25% of DRVs, i.e. 45 mg per 100 g.
B They also contain a significant amount of vitamin B9, representing 14.20% of DRVs, i.e. 28.40 ug per 100 g.

® The other vitamins _are present in quantities representing less than 4% of DRVs.

*Calculation made: Beta-Carotene / 6 + retinol

POLYPHENOLS
Valeurs
Min-Max
Constituant (g) Teneur moyenne pour 100 g
Flavonoides (mg) 36,89 35,10 - 35,40
dont Flavonols (mg) 0,37 0-110
dont Flavones (mg) 1,27 0 -23]
dont Flavanones (mg) 35,25 3510 - 35,40
Lignanes (mg) 0,02 0,02 - 0,02
Polyphénols totaux 36,91 35,12 - 38,83
Sources
Constituant (g) Quantité Min-Max
Flavonoides Phénol-Explorer version 3.6 -
Méthode utilisée :
Chromatographie apres
hydrolyse
dont Flavonols Phénol-Explorer version 3.6 -
Méthode utilisée :
Chromatographie apres
hydrolyse
dont Flavones Phénol-Explorer version 3.6 -
Méthode utilisée :
Chromatographie apres
hydrolyse
dont Flavanones Phénol-Explorer version 3.6 -
Méthode utilisée :
Chromatographie apres
hydrolyse
Lignanes Phénol-Explorer version 3.6 -
Méthode utilisée :
Chromatographie apres
hydrolyse
Polyphénols totaux Phénol-Explorer version 3.6 -

Méthode utilisée :
Chromatographie aprés
hydrolyse
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Zoom on polyphenols

= Polyphenols are substances with an antioxidant effect.

Lemon contains a notable quantity of total polyphenols. They are essentially flavanones, from the flavonoid family.

ALLEGATIONS NUTRITIONNELLES ET DE SANTE

ALLEGATIONS NUTRITIONNELLES ET DE SANTE RAW

According to the definitions of nutrition claims as set out in Regulation (EC) No 1924/2006 on nutrition and health
claims, and in view of the composition of lemons, the following claims may be used:

NUTRITION CLAIMS OF LEMONS

H Low in energy (100 g of lemon provide less than 40 kcal)
= Fat-free (100 g of lemon contain less than 0.5 g of fat)
H Low in sugar (100 g of lemon contain less than 5 g of sugar)

B High in vitamin C (100 g of lemon provide the equivalent of more than 30% of DRVs)

HEALTH CLAIMS (FOR A CONSUMPTION OF 100 G OF LEMON)

Vitamin C

® Vitamin C contributes to:

B normal function of the immune system during and after intense physical exercise,
B normal collagen formation for the normal function of blood vessels,
B normal collagen formation for the normal function of bones,

B normal collagen formation for the normal function of cartilage,

B normal collagen formation for the normal function of gums,

B normal collagen formation for the normal function of skin,

B normal collagen formation for the normal function of teeth,

® normal energy-yielding metabolism,

B normal functioning of the nervous system,

B normal psychological function,

® normal function of the immune system,

B protection of cells from oxidative stress,

B reduction of tiredness and fatigue,

B regeneration of the reduced form of vitamin E.

B Vitamin C increases iron absorption.
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