
Functional Food Science 2021; 1(11): 67-81  FFS           Page 67 of 81 

Research Article   Open Access 

Phytochemical diversity behind health-promoting effects of 
traditional Mediterranean foods 

Marcello Iriti1,3,4,5*, Elena Maria Varoni2,4, Sara Vitalini1,3,4 

1Department of Agricultural and Environmental Sciences, Università degli Studi di Milano, 20133 Milano, Italy; 

2Department of Biomedical, Surgical and Dental Sciences, Università degli Studi di Milano, 20133 Milano, Italy; 

3Phytochem Lab, Department of Agricultural and Environmental Sciences, Università degli Studi di Milano, 20133 Milano, 

Italy; 4National Interuniversity Consortium of Materials Science and Technology (INSTM), 50121 Firenze, Italy; 5BAT 

Center-Interuniversity Center for Studies on Bioinspired Agro-Environmental Technology, Università degli Studi di Napoli 

“Federico II”, 80055 Portici (NA), Italy 

*Corresponding Author: Marcello Iriti, Department of Agricultural and Environmental Sciences, Università degli Studi di

Milano, 20133 Milano, Italy  

Submission Date: October 11th, 2021; Acceptance Date: November 16th, 2021; Publication Date: November 29th, 2021 

Please cite this article as: Iriti M., Varoni E.M., Vitalini S. Phytochemical diversity behind health-promoting effects of 

traditional Mediterranean foods. Functional Food Science 2021; 1(11): 67-81. DOI: 

https://www.doi.org/10.31989/ffs.v1i11.849 

ABSTRACT 

A healthy diet can reduce the risk of non-communicable diseases, including cardiovascular disease and some types of 

cancer. In general, a diet rich in fruits, vegetables, whole grain cereals, legumes, and nuts, in which products of animal 

origin are limited, according to the model of the Mediterranean diet, can help prevent the onset of chronic degenerative 

diseases, together with other lifestyles. This narrative review presents the most representative classes of bioactive 

phytochemicals and the main Mediterranean foods in which they are present, providing evidence in humans of their 

health-promoting effects. 
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INTRODUCTION 

In the last decades, health benefits of diets rich in plant 

foods have been emphasized by several observational 

studies. In addition, preclinical data have pointed out 

the health-promoting effects of plant foods by virtue of 

hundreds of bioactive phytochemicals [1]. 

Mediterranean diet - inscribed in 2013 on the 

Representative List of the Intangible Cultural Heritage of 

Humanity - has been considered the archetype of a 

healthy diet and lifestyle [2].  

It includes dietary habits typical of the Mediterranean 

populations rich in cereals, fruits, vegetables, legumes, 

nuts, dairy products, seafood, and lean meat (Table 1). 

Extra virgin olive oil and red wine complete the 

Mediterranean diet pyramid (Figure 1), since olive tree 

(Olea europea L.) and grapevine (Vitis vinifera L.) are the 

most ancient and representative cultivations in the 

Mediterranean basin. However, wine is an alcoholic 

beverage and, therefore, it should be consumed 

consciously [1]. 

Table 1. Dietary pattern and lifestyles of traditional Mediterranean diet. Adapted from [2]. 

Dietary habits 

• High consumption of minimally processed, local and seasonal plant food (whole-grain cereals, fresh fruit, cooked and raw

vegetables, nuts)

• Daily fat intake ranging from 25% to 35% of energy (with saturated fat ranging from ≤7% to 8% of energy)

• (Extra virgin) olive oil as the main fat used for seasoning, cooking, and baking

• Daily intake of low to moderate amounts of dairy products (mainly low-fat cheese and yogurt)

• Twice-weekly consumption of low to moderate amounts of fish and poultry; up to seven eggs per week

• Fresh fruit as the typical dessert, with sweets containing sugars or honey consumed only a few times per week

• Consumption of red meat only a few times per month

• Regular, low to moderate consumption of wine at main meals; approximately 1-2 glasses per day for men and 1 glass for

women (optional)

• Herbs and spices to season food rather than salt or fat

Lifestyles 

• Regular daily physical activity

• Enjoy meals with others (family and friends)
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Figure 1. Mediterranean diet pyramid. Fundación Dieta Mediterránea [3]. 

Plant foods are an important source of 

micronutrients, i.e., vitamins and minerals, as well as 

phytochemicals. The latter are secondary metabolites 

produced by plants as pigments and volatile compounds 

to confer color and scent to flowers and fruits, hence 

involved in pollination and seed dispersal. Furthermore, 

phytochemicals are synthesized ex novo in response to 

environmental, abiotic, and biotic stressors, due to their 

antimicrobial, antiviral, antioxidant, and light/UV 

protectant activities. Very briefly, food and medicinal 

plants contain hundreds of metabolites arising from 

different secondary metabolic pathways, such as 

phenylpropanoids, isoprenoids and alkaloids, each 

present as aglycone and several glycosides [5]. 

In the last decades, bioactive phytochemicals and 

healthy foods have also been defined as nutraceuticals 

and functional foods. These terms refer to the possibility 

of some foods and their constituents to improve specific 

physiological functions of the organism. Therefore, both 

nutraceuticals and functional foods should not be 

considered as drugs and, accordingly, a single food or a 

single compound will hardly improve the health status 

of the organism. In other words, the complexity of diet 

can be successful in preventing disease – certainly not in 

the treatment – and ensuring healthy ageing due to the 

synergies among different foods and phytochemicals, 

along with lifestyle including a regular, low to moderate 

physical activity, and healthy sleeping habits [6]. A large, 
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population-based, prospective study showed that a 

higher adherence to the traditional Mediterranean diet 

was associated with a significant reduction in total 

mortality, and, in particular, in mortality due to 

cardiovascular disease and cancer [7]. 

Although many reviews on the Mediterranean diet 

have already been published, the present study focuses 

on the phytochemical diversity of this dietary pattern, 

providing a novel perspective. Therefore, this narrative 

review presents the most representative (and explored) 

bioactive phytochemicals and the main Mediterranean 

foods in which they are contained, drawing on the most 

relevant in human studies mostly on healthy subjects, 

according to an evidence-based approach. 

(Poly)phenols: Probably, polyphenols represent the 

most explored class of plant secondary metabolites, as a 

sort of archetype of bioactive phytochemicals (Figure 2).  

Figure 2. Most investigated bioactive phytochemicals significantly present in the Mediterranean diet. Resveratrol and quercetin are 

polyphenols (a stilbene and a flavonoid, respectively), hydroxytyrosol is a phenolic compound, lycopene is a carotenoid, and melatonin 

is an indoleamine. Grape/red wine, olive oil and tomato products are rich in resveratrol/quercetin, hydroxytyrosol and lycopene, 

respectively. Melatonin is a new element of Mediterranean diet (see the text for details). 

They include three main groups, flavonoids (such as 

quercetin), stilbenes (including resveratrol), and 

condensed tannins (or proanthocyanidins, oligomeric 

and polymeric derivatives of flavonoids), investigated 

for years in plant, food, and nutrition sciences. 

Polyphenols are phenylalanine derivatives arising from 

the phenylpropanoid pathway [8]. In particular, 

resveratrol, present significantly in red wine, can be 

considered the pioneer of nutraceuticals from the first 

study, criticized subsequently, revealing that, despite 

their high saturated fat intake, the French die less of 

coronary heart disease due to their high consumption of 

red wine – the so-called French paradox [9]. 

Now, some studies have corroborated this 

observation, suggesting that a regular, low to moderate 

intake of red wine at main meals can have 

cardioprotective effects probably due to its polyphenol 

content, even if ethanol itself can be cardioprotective 

[10-11]. Red wine is a complex food matrix containing 

hundreds of flavonoids, stilbenes and proanthocyanidins 

arising from grape, each one with a specific 

pharmacological target (Table 2).  
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Table 2. Mechanisms of grape polyphenol-promoted cardioprotective effects. 

Mechanisms References 

• Decrease of oxidative stress [12] 

• Inhibition of inflammation and eicosanoid synthesis [13] 

• Improvement of endothelial function [14] 

• Decrease of LDL [15] 

• Increase of HDL [16] 

• Inhibition of LDL oxidation [17] 

• Inhibition of platelet aggregation and thrombosis [18] 

• Improvement of vasorelaxation (eNOS) [19] 

• Inhibition of ET-1 [20] 

• Improvement of fibrinolysis [21] 

• Inhibition of VSMC proliferation and vascular hyperplasia [22] 

LDL, low density lipoproteins; HDL, high density lipoproteins; eNOS, endothelial nitric oxide synthase; ET-1, endothelin-1; VSCM, 
vascular smooth muscle cells. Adapted from [23]. 

In other words, this beverage may act as a 

multitarget cardioprotective agent, with a dose-effect 

relationship characterized by a J-shaped curve indicating 

a significant decrease in total mortality with low to 

moderate drinking versus abstention or heavy drinking 

[24]. However, as previously introduced, wine is an 

alcoholic beverage and, therefore, even light drinking 

could increase the risk of developing some cancers, i.e., 

breast, colorectal and oral cancer, although many 

preclinical studies focused on the anticancer activity of 

resveratrol supplementation [25-26]. 

To ascertain the health benefits of polyphenols 

alone, a capsule of red wine extract (300 mg) was 

administered to healthy volunteers (males and females) 

and salivary antiradical capacity and total polyphenol 

content were measured. The extract contained 

oligomeric proanthocyanidins, flavonoids (quercetin and 

catechins) and resveratrol. The capsule significantly 

increased salivary antiradical capacity 30-60 min after 

drinking compared to baseline and both controls, i.e., 

subjects drinking a glass (125 mL) of red wine or water 

[27]. 

Nevertheless, foods other than grape and wine are 

rich in polyphenols and may exert health-promoting 

effects. In a randomized, controlled, crossover clinical 

trial, one serving (100 g) of black rice significantly raised 

the plasma levels of polyphenols and flavonoids in 

healthy subjects (males and females) at 60-120 min and, 

correspondingly, the plasma antiradical power at 60 min 

after consumption compared to volunteers consuming 

non-pigmented rice [28]. Anthocyanins, a group of 

flavonoids, are responsible for the typical color of 

pigmented rice, including black and red rice cultivars. 
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Extra virgin olive oil represents the main source of 

healthy unsaturated fatty acids in the Mediterranean 

diet, besides containing bioactive phenolic compounds 

such as oleuropein, tyrosol and hydroxytyrosol (Figure 2). 

These olive tree secondary metabolites are not exactly 

phenylpropanoids, as the polyphenols discussed above: 

oleuropein is a glycosylated secoiridoid arising from the 

mevalonate pathway, whereas tyrosol and 

hydroxytyrosol are generated by the hydrolysis of 

oleuropein [29]. 

To evaluate whether the phenolic content of olive 

oil further benefited plasma lipid levels and lipid 

oxidative damage compared with monounsaturated acid 

content, 25 mL of 3 olive oils were administered daily to 

healthy male volunteers for 3 weeks, in a randomized, 

controlled, crossover clinical trial (EUROLIVE Study). 

Olive oils had low (2.7 mg/kg of olive oil), medium (164 

mg/kg), or high (366 mg/kg) phenolic content but were 

otherwise similar. A linear increase in HDL cholesterol 

levels was observed for low, medium, and high 

polyphenol olive oil. Moreover, i) total cholesterol-HDL 

cholesterol ratio decreased linearly with the phenolic 

content of the olive oil; ii) triglyceride levels decreased 

for all olive oils; and iii) oxidative stress markers 

decreased linearly with increasing phenolic content [30]. 

The PREDIMED study also demonstrated that olive oil in 

combination with a Mediterranean dietary pattern 

improved lipid profile and protected against lipid 

oxidation, thus reducing the incidence of primary 

cardiovascular events [31].  

The antioxidant effects of hydroxytyrosol were 

evaluated on body composition, serum metabolites, 

oxidative stress biomarkers, and expression of genes 

related to oxidative stress, inflammation, and 

cardiovascular disease in healthy volunteers in a 

randomized double-blinded, placebo-controlled 

crossover clinical study, wherein two gastro-resistant 

capsules of hydroxytyrosol (15 mg/day) were 

administered for 3 weeks. Among the parameters 

investigated, thiol groups, total antioxidant status, 

superoxide dismutase and plasma levels of 

hydroxytyrosol increased, whereas nitrites nitrates, and 

malondialdehyde decreased. Moreover, a significant 

reduction of body fat mass percentage, suprailiac 

skinfold, and weight was recorded after hydroxytyrosol 

treatment [32]. 

Noteworthy, the scientific opinion of the EFSA has 

substantiated the health claim (‘protection of blood 

lipids from oxidative stress’) concerning the benefits of 

olive oil phenolic compounds and recommended the 

daily consumption of at least 5 mg of hydroxytyrosol, 

tyrosol and oleuropein provided by moderate amounts 

of extra virgin olive oil (20 g). This dose is responsible for 

protecting LDL from oxidation (the initial event of 

atherosclerotic plaque formation), increasing HDL, 

maintaining a normal blood pressure, and avoiding the 

pro-inflammatory processes [33]. This is of great interest 

since it is unique as a health claim that associates a 

specific dosage of a food bioactive component with 

cardiovascular risk reduction. 

Intriguingly, hydroxytyrosol is also present in foods 

other than olive oil, such as wine with an average 

concentration of 2-3 mg/L [34], and the tyrosol to 

hydroxytyrosol bioconversion was confirmed in subjects 

at cardiovascular risk after wine intake. In a randomized, 

controlled, crossover clinical study, individuals received 

white wine (1 or 2 standard drinks/day for females and 

males, respectively), white wine plus 1 capsule of tyrosol 

(25 mg) per drink, and water for 4 weeks. White wine 

(135 mL) contained 13.5 g of alcohol, 1.4 mg of tyrosol, 
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and 0.2 mg of hydroxytyrosol. The 24-hour urinary 

recovery of hydroxytyrosol was higher after white wine 

+ tyrosol administration than after other interventions.

The same treatment improved endothelial function, 

increased plasma HDL-cholesterol and antithrombin III, 

and decreased plasma homocysteine and endothelin 1 

[35]. 

As known, changes in abundance and composition 

of host gut microbiota are closely related to human 

health. In this context, the health-promoting effects of 

polyphenol-rich foods have been partly attributed to the 

metabolism of polyphenols by gut microbial community. 

It is estimated that only 5-10% of the total polyphenol 

intake is absorbed in the small intestine, whereas the 

remaining 90-95% may accumulate in the large intestine. 

Here, unabsorbed polyphenols are subjected to the 

enzymatic activity of the colonic microbiota, responsible 

for the extensive biotransformation and breakdown of 

polyphenol compounds into absorbable, low molecular 

weight metabolites that may be responsible for the host 

health benefits derived from the intake of polyphenol-

rich foods. In turn, polyphenols and their colonic 

metabolites can alter or modulate the host gut 

microbiota, in a kind of inter-dependence between 

them. Indeed, polyphenol consumption has been 

reported to maintain the host gut homeostasis, 

increasing or decreasing both beneficial and harmful 

microbial species. Exerting both ‘prebiotic-like’ and 

antimicrobial effects, polyphenols can stimulate the 

growth of probiotic bacterial families such as 

Bifidobacteriaceae and Lactobacillaceae (protectors of 

the intestinal barrier), inhibiting pathogenic bacteria 

such as Clostridium spp., Escherichia coli and 

Helicobacter pylori [36-37]. 

The typical Mediterranean, (poly)phenol-rich foods 

can affect the complex gut ecosystem, modifying 

microbial composition. In a prospective study, red wine 

intake positively correlated with Faecalibacterium 

prausnitzii abundance (a butyrate-producing bacterial 

species with anti-inflammatory properties), and 

negatively with inflammatory bowel disease; wine 

consumers also showed higher microbiota diversity [38]. 

A high adherence to the Mediterranean diet (assessed 

using the MedDietScore) showed positive correlations 

with gastrointestinal health, fecal moisture, total 

bacteria, bifidobacteria: E. coli ratio, relative proportion 

of Bacteroides, Candida albicans and total short chain 

fatty acids, and negative associations with cultivable E. 

coli and valerate levels [39]. 

In a randomized, controlled, crossover study, 

moderate consumption of red wine and dealcoholized 

red wine for 4 weeks produced an increase in the 

number of Enterococcus, Prevotella, Bifidobacterium, 

Bacteroides uniformis, Eggerthella lenta, and Blautia 

coccoides-Eubacterium rectale groups in healthy male 

volunteers. In addition, blood pressure and plasma 

triglycerides, total cholesterol, HDL cholesterol and C-

reactive protein decreased significantly [40]. In a similar 

trial in patients suffering from metabolic syndrome, 

moderate drinking of red wine and dealcoholized red 

wine for 30 days stimulated the growth of fecal 

butyrate-producing bacteria (F. prausnitzii and 

Roseburia spp.) associated with inhibition of metabolic 

diseases (obesity, diabetes, and inflammation), as well 

as bifidobacteria and lactobacilli at the expense of 

lipopolysaccharide producers Escherichia coli and 

Enterobacter cloacae [41].  

The effects of olive oil on gut microbiota were also 

investigated. In a randomized, controlled, double-blind, 
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crossover trial in hypercholesterolemic subjects (males 

and females), the consumption of olive oil (25 mL/day 

for 3 weeks) enriched with thyme phenolic compounds 

decreased oxidation of serum LDL. Probably, this 

cardiometabolic effect could be mediated by increases 

in bifidobacteria and antioxidant microbial phenolic 

metabolites (serum protocatechuic acid and fecal 

hydroxytyrosol) [42]. 

Non-provitamin A carotenoids: lycopene: Although non-

provitamin A carotenoids (including lycopene, lutein, 

zeaxanthin, and astaxanthin) do not exhibit vitamin A 

activity, this group of carotenoids has been associated 

with a variety of health benefits unrelated to vitamin A 

functions (Figure 2) [43]. Carotenoids are tetraterpenes 

arising from acetyl coA via the mevalonate pathway. The 

Mediterranean diet is probably the most carotenoid-rich 

diet compared to the European northern diets, due to 

its high number of fruits and vegetables [44]. 

Lycopene, the main carotenoid in tomato and, to a 

higher amount, in processed tomato products (tomato 

juice, tomato paste, tomato puree and ketchup), has 

been extensively investigated due to its antioxidant (it is 

a powerful singlet-oxygen quencher - 100 times more 

effective than α-tocopherol), anti-inflammatory and 

anticancer properties. The lycopene content of ripe 

tomatoes ranges from 0.88 to 7.74 mg/100g [45-46]. 

The processing (including cooking) of tomato releases 

lycopene from the food matrix into the lipid phase of 

the meal, thus increasing its bioavailability, especially 

when consumed together with dietary fats (such as olive 

oil - lycopene is highly lipophilic), with consequent 

increases in plasma lycopene levels. Noteworthy, 

although 90% of the lycopene in dietary sources is found 

in the linear, all-trans conformation, human tissues 

(particularly liver, adrenal, adipose tissue, testes and 

prostate) and body fluids contain mainly cis-isomers [47]. 

The per capita lycopene consumption varies widely, 

ranging from 0.5 to 20 mg/day depending on the 

differences in the consumption of raw tomatoes and 

processed tomato products (richer in lycopene) around 

the world, whereas physiological levels vary in the range 

(0.5 – 2 μM) [44]. The EFSA has set an upper limit of 0.5 

mg/kg body weight/day for the recommended lycopene 

intake [48]. 

In healthy subjects (males and females) consuming 

one meal per day of tomatoes (470 g) cooked with extra 

virgin olive oil (25 mL), both plasma trans-lycopene and 

cis-lycopene concentrations increased by 82% and 40%, 

respectively, after a 5-day dietary intervention. 

Differently, in individuals consuming tomatoes cooked 

without olive oil, there was not any significant change in 

trans-lycopene and only a 15% increase in cis-lycopene 

concentrations [49]. Furthermore, it was demonstrated 

that the preparation of ‘sofrito’, a typical Mediterranean 

tomato sauce cooked with olive oil, garlic, and onion, 

improved the extraction, and modified the bioactive 

compounds (carotenoids and polyphenols) of the 

ingredients to more bioaccessible and bioavailable 

forms, also increasing cis-lycopene formation [50]. 

Consumption of a single dose of sofrito (240 g) 

increased plasma carotenoids (including lycopene) and 

urinary polyphenols in healthy men, while decreasing 

the inflammatory biomarkers C-reactive protein and 

tumor necrosis factor-α [51]. A randomized, controlled, 

parallel clinical trial showed that adherence to 

Mediterranean diet for six months increased serum 

lycopene levels and erythrocyte monounsaturated fatty 

acid in healthy elderly Australians [52]. In a randomized, 
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double-blind, placebo controlled, parallel group study, 

administration of lycopene (7 mg daily for 2 months) in 

patients with cardiovascular disease improved by 53% 

the endothelium-dependent vasodilatation measured by 

venous plethysmography as forearm response to intra-

arterial infusion of acetylcholine [53]. 

Prostate cancer is perhaps the clinical condition for 

which lycopene has been most explored. High blood 

lycopene concentrations have been associated with 

lower risk of developing prostate cancer [54]. A 

prospective, case–control study conducted within the 

Physicians’ Health Study showed that aggressive 

prostate cancer was strongly reduced in subjects with 

high plasma levels of lycopene [55]. In the EPIC study, 

the highest quintile of plasma lycopene levels had a 60% 

reduced risk for advanced prostate cancer [56]. Many 

preclinical studies elucidated the lycopene anticancer 

mechanism that includes reactive oxygens species 

scavenging, mutagenesis inhibition, modulation of 

various cell survival pathways, apoptosis induction and 

cell proliferation inhibition [57]. 

The effects of lycopene on metabolic syndrome, 

defined as the co-occurrence of metabolic risk factors 

that includes insulin resistance, hyperinsulinemia, 

impaired glucose tolerance, type 2 diabetes, 

dyslipidemia, and visceral obesity have also been 

investigated [58-60]. In a dietary intervention trial that 

enrolled healthy young females, tomato juice 

administration (280 mL containing 32.5 mg of lycopene,) 

daily for 2 months significantly increased serum 

lycopene levels, while decreasing bodyweight, body fat, 

waist circumference, BMI and total cholesterol [61]. In 

male individuals diagnosed with metabolic syndrome, 

tomato juice consumption (100 g containing 2.50 mg of 

lycopene once a day as refreshment 4 times a week over 

a period of two months) significantly decreased LDL 

cholesterol while increasing HDL cholesterol after the 

intervention period. In addition, compared to the 

control group, a significant decrease in fasting insulin 

resistance index was observed in the treatment group 

[62]. Serum lycopene concentration was inversely 

correlated with BMI in overweight children [63], as well 

as to visceral and subcutaneous fat mass, waist 

circumference, BMI, and C-reactive protein in adults [64-

65]. In overweight and obese females, the daily intake of 

tomato juice (330 mL) for 20 days increased plasma TAC, 

erythrocyte antioxidant enzymes (superoxide dismutase, 

catalase, and glutathione peroxidase) and decreased 

serum levels of malondialdehyde in the intervention 

group compared to baseline and the control group [66]. 

A randomized cross-over clinical trial demonstrated that 

lycopene-enriched tomato juice (100 mL with basil and 

oregano extract in extra virgin olive oil) administration 

in obese children for 60 days improved glucose and lipid 

metabolism through the attenuation of oxidative stress 

and inflammation, and the regulation of T-lymphocytes 

mitochondrial metabolism [67]. In a large cross-sectional 

study, an inverse correlation was confirmed between 

dietary lycopene intake and gestational diabetes 

mellitus risk in pregnant women during mid-trimester 

[68]. Noteworthy, in middle-aged adults (males and 

females) with moderate obesity, lycopene 

supplementation (7 and 30 mg daily for 1 month) 

induced dose-dependent changes in the gut microbiota 

profile with an increase of relative abundance of 

Bifidobacterium adolescentis and Bifidobacterium 

longum [69]. 
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CONCLUSION 

Adherence to the Mediterranean diet can contribute to 

reduce the cardiometabolic risk through a multitarget 

mechanism of action, thus preventing the occurrence of 

major cardiovascular events by virtue of its typical 

foods’ rich in phenolics and carotenoids, as 

substantiated by a number of clinical trials. Among 

these foods, grape/wine, olive oil and tomato (product) 

polyphenols have been associated with cardioprotection 

due to their antioxidant, anti-inflammatory, 

antiatherosclerosis, vasodilating, antithrombotic and 

prebiotic effects. In particular, the knowledge of the 

complex relationships between phytochemicals and gut 

microbiota is still in the early stages of research, and this 

study area should be greatly potentiated in the near 

future. However, a causal relationship between 

Mediterranean diet and cardioprotection (and 

metabolic syndrome) is far from fully established. The 

same is true, even more so, for the anticancer effects, 

although some evidence suggests a chemopreventive 

potential of Mediterranean diet. 

Of course, resveratrol, hydroxytyrosol and 

lycopene are not the only bioactive phytochemicals 

present in the Mediterranean diet, as well as wine, olive 

oil and tomato are not the only foods. On the contrary, 

chemical and food diversities are typical traits of this 

dietary style. Intriguingly, it has been suggested that 

melatonin (Figure 2), significantly present in 

Mediterranean foods, can represent a new element to 

further corroborate the health-promoting effects of 

Mediterranean diet [70-73]. Therefore, the health 

benefits of Mediterranean diet do not rely on a single 

compound or food, but rather on the synergistic effects 

of several components: phytochemicals, foods and, 

above all, dishes. Indeed, food preparation according to 

the Mediterranean recipes can potentiate the health 

effects of the single components, also improving the 

oral bioavailability of some phytochemicals, as in the 

case of sofrito, spaghetti with tomato sauce and pizza, 

the latter inscribed in 2017 on the Representative List of 

the Intangible Cultural Heritage of Humanity [74]. In this 

view, it would seem that Mediterranean dishes and 

recipes represent the real strength, even if 

Mediterranean lifestyle consists of many sociocultural 

aspects relevant in terms of healthy aging and life 

expectancy. 

Abbreviations: BMI: body mass index, EFSA: European 

Food Safety Authority, ET-1: endothelin-1, eNOS: 

endothelial nitric oxide synthase, EPIC: European 

Prospective Investigation into Cancer and Nutrition, 

HDL: high density lipoproteins, LDL: low density 

lipoproteins, TAC: total antioxidant capacity, VSCM: 

vascular smooth muscle cells. 
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