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Cardiovascular disease (CVD) includes a group of disorders of the heart and blood
vessels that includes numerous problems, many of which are related to the process
called atherosclerosis. The present work is aimed to analyze the most relevant studies
examining the potentially beneficial effects of tomato products on both CVD prevention
and antiplatelet aggregation as well as an European Food Safety Authority health claims
evaluation on tomato and tomato products. To date, only one health claim has been
approved for a concentrated extract of tomato soluble in water (WSTC) marketed under
the patented name of Fruitflow® with two forms of presentation: WSTC | and I, with
the following claim “helping to maintain normal platelet aggregation, which contributes
to healthy blood flow.” Other studies also demonstrate similar beneficial effects for fresh
tomatoes, tomato products and tomato pomace extracts.

Keywords: cardiovascular disease, platelet, antiplatelet, tomato, lycopene, health claims

INTRODUCTION

The World Health Organization (WHO) defines cardiovascular disease (CVD) as disorders of the
heart and blood vessels originated from a chronic inflammatory vascular process that affects the
wall of medium-sized arteries and ends up producing endothelial dysfunction and atherosclerosis.
An important intermediate consequence of CVD is endothelial dysfunction, an alteration
characterized by the functional loss of the vascular system that precedes the morphological
changes characteristic of atherogenesis (1). Longer-term clinical trials examining clinical cardiology
outcomes often define major cardiovascular events to include non-fatal myocardial infarction,
non-fatal stroke, and CVD death.

According to the latest study published in 2020 by the American College of Cardiology
Foundation on the global burden of CVD (Global Burden Disease, GBD) and its risk factors,
CVD is the leading cause of death and disability in the world. Despite improvements in
our knowledge of the primary prevention of CVD, progress remains muted-particularly
among second- and third-world countries with limited access to preventive services. As a
result, in the last 30 years (1990-2019), there has been a marked and worrying increase
in the number of cases (48.2%), deaths (35.7%) and disability (48.5%) due to CVD (2).
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Although CVD is multifactorial, one major risk factor is
high plasma concentrations of low-density lipoprotein (LDL).
Oxidative stress is another important risk factor because of the
imbalance between the body’s oxidation-antioxidant processes.
In this situation, the endogenous defense system is overcome by
the formation of reactive oxygen species (ROS) that interact with
different biomolecules (carbohydrates, lipids, proteins, amino
acids, and nucleic acids) and cause cellular damage. Platelets also
play a relevant role in these conditions, since it has been shown
that platelet hyperaggregability is associated with an increased
risk of coronary heart disease (1, 3).

For this reason, the role of diet is crucial in the development
and prevention of CVD. Recommendations from national and
international guidelines are to follow a diet low in saturated fats
and rich in bioactive compounds such as antioxidants; to achieve
this goal the inclusion of fresh fruit and vegetables, as tomato fruit
and tomato products, is a valuable strategy (4).

HEALTH CLAIMS RELATED TO TOMATOES
AND ITS BIOACTIVES

Health claims in the labeling, presentation and/or advertising
of food products are regulated in Europe by Regulations (EC)
No. 1924/2006 of the European Parliament and of the Council;
and Commission Regulation (EU) No. 432/2012. According to
this legislation, scientific evidence on the role of a food, nutrient
and/or compound in a nutritional or physiological function is not
sufficient to justify the claim of beneficial effects. The substance
must be present in the final product in sufficient quantities and,
in addition, the amount of food that is necessary to consume to
obtain the nutritional or physiological effect must be reasonable
and easily achievable within the context of a balanced diet
(5, 6). EFSA establishes that to consider a food or one of its
constituents as subject of any health claim, it must demonstrate
a beneficial effect. In this case, it would correspond to the
maintenance and/or improvement of cardiovascular function,
or the reduction of a risk factor for the development of this
disease (7).

For lycopene, the main bioactive compound in tomato
fruits, EFSA has published five scientific opinions on the
approval of claims in relation to cardiovascular health and
its risk factors, two of which refer to a water soluble tomato
concentrate (WSTC), and three scientific opinions on lycopene
(8,9).

The first opinion was published in 2009 and evaluated
the possible cause-effect relationship between the intake
of a tomato extract preparation containing lycopene
and whey proteins (lycopene-whey complex), and the
reduction of the risk of atherosclerotic plaque formation
by preventing oxidation of plasma lipoproteins. This
beneficial effect was attributed to lycopene, which was
sufficiently characterized. Eighty publications were evaluated,
including six intervention studies, 22 observational studies,
and eight reviews. The Panel reported several limitations
in the design of these studies (sample size, duration,
dose, absence of control groups, etc.), so a cause-effect

relationship between lycopene intake and effect could not
be established (7).

The second opinion was published in 2011 and evaluated
the possible cause-effect relationship between the intake of
lycopene and the protection of DNA, proteins, and lipids against
oxidative damage due to its antioxidant capacity, as well as
its contribution to normal cardiac function. According to the
NDA Panel, lycopene was sufficiently characterized, and its
main dietary sources corresponded to tomato and its derivatives.
While a large number of scientific studies were provided in
support of the health claim, many studies did not include
original data since they were narrative reviews and consensual
opinions. Other studies included results not related to the
alleged effects or were focused on other bioactives such as
carotenoids or antioxidant vitamins, alone or in combination
with lycopene. In addition, none of the studies demonstrated
a significant effect of lycopene on reliable markers of oxidative
damage vs. controls. Finally, there was inconsistency in the
provided studies that showed either no, negative, or positive
associations between lycopene (either intake and/or plasma
concentrations) with the risk of CVD. For all of these reasons,
EFSA concluded that a cause-effect relationship could not be
established between the intake of lycopene and its proposed
beneficial effects (5).

The third opinion was published in 2015 and evaluated the
possible cause-effect relationship between a lycopene preparation
(named L-tug) obtained from an oleoresin extract from ripe
tomato fruits mixed with other ingredients, and the reduction
of the concentrations of plasma LDL-cholesterol. As it is a
novel formulation, very limited information was provided from
eight unpublished human intervention studies. The NDA Panel
reported several limitations in the design of these studies, such
as the absence of randomization and the lack of consideration of
certain important methodological aspects, so that a cause-effect
relationship could not be established between the intake of the
lycopene preparation L-tug and the alleged effect (10).

Consequently, and according to the EFSA scientific opinions
described above and published in 2009, 2011, and 2015, there
has been insufficient scientific evidence to corroborate the alleged
effects of lycopene on cardiovascular health and its risk factors
for translation to published health claims on CVD and related
outcomes to date.

This review is therefore aimed to review and analyse the
scientific evidence for tomato products on CVD prevention and
its anti-platelet effects in the context of its potential health claims
according to EFSA requirements (Figure 1):

- Provide information proving that the consumption of
the food/constituent (tomato-based product) reduces (or
beneficially affects) platelet aggregation.

- Human clinical trials performance in subjects with platelet
activation during sustained exposure to the food/constituent
(at least 4 weeks).

- Use of valid markers: the percentage of inhibition in platelet
aggregation should be measured using light transmission
aggregometry (LTA) according to well-accepted and
standardized protocols.
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SCIENTIFIC EVIDENCE — PubMed Search
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FIGURE 1 | Scheme of the scientific evidence on the relationship between tomato and lycopene consumption, and antiplatelet aggregation effect.

EFSA Health claims

METHODOLOGY: LITERATURE SEARCH

An extensive literature search in the following platforms and
databases was performed in the years ranging from 2011 to 2021:

- Official digital platforms of the organizations involved in
European food legislation: European Commission (European
Commission, CE); European Parliament and Council of
the European Union (European Parliament and Council of
the European Union) and European Food Safety Authority
(European Food Safety Authority, EFSA).

- PubMed database [https://pubmed.ncbinlm.nih.gov]
following EFSA’s approach was conducted. In a first search, the
selected keywords were “tomato” and “cardiovascular disease,”
in the second search the keywords used were “tomato” as
well as the WHO disorder classification: “coronary heart
disease,” “cerebrovascular disease,” “peripheral arterial
disease,” “rheumatic heart disease,” “congenital heart disease”

and “deep vein thrombosis.” In the third search, the following

keywords were used: “tomato,” “platelet” and “antiplatelet.”

EFSA TOMATO AND LYCOPENE HEALTH
CLAIMS REQUIREMENTS AND STATUS

In order to demonstrate the beneficial effects of tomato
product on lipid oxidative damage (lipid peroxidation),
EFSA requires in vivo studies performance. In addition, the
measurement of the following markers is required: changes in
F2-isoprostanes in 24-h urine samples; measurement of oxidized
LDL particles in the blood using immunological methods
(antibodies) with appropriate specificity and the quantification of
phosphatidylcholine hydroperoxides (PCOOH), measured in the

blood or tissue by High-Performance Liquid Chromatography
(HPLC) (1, 5).

According to the official database of the European
Commission “EU Register on nutrition and health claims,
EFSA has evaluated 30 requests for approval of health claims
referred to tomatoes and/or lycopene, both as a specific and
individual compound, component of a food or constituent of
a mixture in a commercial product. The great majority of the
requests (24 of 30 requests) correspond to article 13.1 “general
function,” while most other requests refer to article 13.5 “new
function” (four of 30 requests) based on the latest scientific
evidence and/or under the data protection, and article 14.1.a
(two of 30 requests) relating to reducing the risk of illness.

Of all the submitted applications, 15 of 30 requests refer to
lycopene as a component of tomato extracts or some derivatives
(juice, pulp, and sauces) and 11 of 30 requests, relate lycopene
with cardiovascular health and/or its risk factors (oxidative
damage, high plasma cholesterol concentrations, and formation
of atherosclerotic plaques) (11).

Of the 30 applications submitted, 29 obtained an unfavorable
scientific opinion and only one health claim was approved, under
article 13.5. The approved health claim is for a concentrated
extract of tomato soluble in water (WSTC). This extract is
marketed under the patented name of Fruitflow® (FF) with two
forms of presentation: WSTC I and II. The effect claimed and
approved by EFSA consisted of “helping to maintain normal
platelet aggregation, which contributes to healthy blood flow”
(11). Scientific evidence for Fruitflow ® included 15 studies
(8 in humans and 7 in animals) which demonstrated that 37
compounds present in both forms of concentrated tomato extract
(mainly nucleoside derivatives, conjugated phenolic compounds,
and flavonoid derivatives) could significantly inhibit platelet
aggregation (1, 12). Importantly, the 37 bioactive compounds
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identified in WSTC are naturally found in the starting product
(that is, in tomato) and the concentration of soluble solids
contained in WSTC roughly corresponds to the existing content
in 2.5 tomatoes (13). To verify this information, O’Kennedy
et al. (12) quantified the content of the bioactive compounds
responsible for the alleged effect and that are present both in
Fruitflow®) and in tomato extracts and other derivatives (juice,
tomato paste). The concentration of nucleoside derivatives and
conjugated phenolic compounds was found to be higher in
tomato (8,095.6Lg/g and 410.3 ug/g, respectively) compared
to the patented WSTC extract (7,874.6 Lg/g and 389.2 1g/g).
The content corresponding to flavonoid derivatives was slightly
lower in tomato (1,802.3 jLg/g compared to 2,141.3 pg/g found in
WSTC). According to O’Kennedy et al., other products, such as
tomato juice and paste, showed slightly lower contents than those
quantified in tomato extracts and Fruitflow(®.

SCIENTIFIC EVIDENCE ON THE
RELATIONSHIP BETWEEN CONSUMPTION
OF TOMATOES AND ITS BIOACTIVE
DERIVATIVES AND CVD PREVENTION

In our first literature search, with the selected keywords “tomato”
and “cardiovascular disease,” we identified a total of 330 studies
(167 and 92 in the last 10 and 5 years, respectively). These
included four meta-analyses as the studies with the highest level
of scientific evidence (14-17) which refer to 17 and 10 clinical
trials in the last 10 and 5 years, respectively, as well as 6 systematic
reviews (14-19).

The meta-analyses and systematic review carried out by
Cheng et al. (14, 15), include 32 studies in humans to examine
the possible relationship between plasma levels of lycopene and
the risk of CVD. These studies also confirmed a significant
reduction in systolic blood pressure (up to 5.66 mmHg) after
supplementation with lycopene. Furthermore, Cheng et al. (15)
reported that individuals with the highest plasma lycopene
concentrations had a 26 and 37% lower risk of suffering a
myocardial infarction and CVD mortality, respectively.

Li et al. (16) performed an umbrella review to collectively
and systematically integrate individual study data, evaluate
information from multiple meta-analyses on all health outcomes,
and provide a wide view of the evidence landscape on tomatoes
and lycopene. One hundred and seventy four articles were
initially found, but only 17 articles with 20 health outcomes were
identified based upon stringent eligibility criteria. Results showed
that tomato intake is inversely associated with coronary heart
disease mortality and CVD. The authors concluded that tomato
or lycopene intake was generally safe and beneficial for multiple
health outcomes in humans, but the quality of the evidence was
not high.

Finally, Rattanavipanon et al. (17) conducted a systematic
review and network meta-analysis on the effects of tomato intake,
lycopene intake, and related food products on blood pressure in
eight studies (N = 617 individuals), including seven trials (N =
501 individuals) in the analysis of systolic and diastolic blood
pressure outcomes, respectively. Tomato products included

TABLE 1 | Summary of the studies found in PubMed by using the key words:
“tomato” and the different types of CVD, according to WHO classification.

Keywords Total  Type of Studies Studies in Relevant

number study in the the last 5 studies

of last 10 years

studies years
Tomato and 44 1 meta- Total: 16; Total: 9; 1 Meta-
coronary analysis; 1 meta- meta- analysis:
heart 7 clinical analysis; analysis; 2 (16); Clinical
disease trials; 12 2 clinical clinical trials trials:

reviews trials (18, 20)
Tomato and 28 1 meta- Total: 16; Total: 6; 1 Meta-
cerebrovascular analysis; 1 Meta- Meta- analysis:
disease 1 clinical analysis; analysis; 1 (16); Clinical
trials 1 clinical clinical trials trials: (21).
trials

Tomato and 2 Research  Total: 2 Total: 1 -
peripheral articles
arterial
disease
Tomato and 1 Research  Total: 1 - -
deep vein article
thrombosis

standardized tomato extracts, a tomato- containing product
without lycopene, and synthetic lycopene. Results showed that a
standardized tomato extract significantly decreased systolic blood
pressure compared to placebo, whereas the effect on diastolic
blood pressure was not significant. In addition, other tomato
products did not show consistent and significant effects on both
systolic and diastolic blood pressure.

We then performed a second literature search using keywords
like “tomato” as well as the WHO disorder classification (Table 1)
results in: “coronary heart disease” (44 studies), “cerebrovascular
disease” (28 studies), “peripheral arterial disease” (two studies)
and “deep vein thrombosis” (one study).

SCIENTIFIC EVIDENCE ON THE
RELATIONSHIP BETWEEN TOMATO AND
LYCOPENE CONSUMPTION, AND
ANTIPLATELET AGGREGATION EFFECT

The literature search conducted in this review using the official
Pubmed database and the keywords: “tomato,” “platelet” and
“antiplatelet” resulted in a total of 29 studies. Most of them
were reviews and included only seven original clinical trials,
(12, 20, 22-26) (Table 2).

The information included in the most recent reviews (1, 27—
31), and the clinical trials are discussed below.

Regarding the evidence on the beneficial effects of tomato
products consumption in healthy people, Sesso et al. (32)
conducted a prospective cohort study examining the intake
of tomato and tomato juice in 27,267 healthy women free of
baseline CVD or cancer. Results indicated that those subjects
with a weekly consumption equal to or >10 servings of
tomato and tomato products had lower concentrations of
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TABLE 2 | Characteristics of the clinical trials found in PubMed by using the
keywords: “tomato,” “platelet,” “antiplatelet,” and its compliance with EFSA
requirements for anti-platelet effect health claim.

References Type of tomato Study Duration of Analytical
product performed the study: 4 EFSA
on healthy weeks of valid
subjects exposure markers.
(28 days)
(20) Tomato extract NO (high-risk YES NO
hypertensive
patients)
(22) Tomato juice NO - -
(23) Tomato extract (2 YES NO YES
different extract-
supplemented
treatment drinks)
(24) Tomato extract (2 YES NO YES
treatment
supplement
drinks using
orange juice as a
vehicle)
(12) Water-soluble YES YES YES
tomato extract,
Fruitflow (FF)
(25) Tomato pomace YES (male, n NO YES
(byproduct of =99)
tomato pomace)
extract (1g,2.59g
or placebo)
(26) Tomato extract NO NO NO
Fruitflow®

total triglycerides, low-density lipoprotein (LDL) cholesterol,
and glycated hemoglobin (HbAIc), biological markers of
cardiovascular risk. Li et al. (33) conducted a study with 25
young women (20-30 years old) who consumed 280ml of
tomato juice per day for 2 months. A significant reduction in
plasma cholesterol levels was observed in all women, as well
as an increase in the concentration of adiponectin, a hormone
with anti-inflammatory and antiatherogenic properties that
modulates the synthesis of nitric oxide (essential in endothelial
function) and the proliferation of smooth muscle cells (present in
blood vessels, among others). In addition, adiponectin protects
against LDL oxidation. An in vivo study carried out by Hsu
et al. (34) showed that the consumption of tomato paste for
8 weeks contributed to the reduction of plasma concentrations
of total and LDL cholesterol, as well as an increase in plasma
high-density lipoproteins (HDL) cholesterol and the activity of
antioxidant enzymes such as catalase, superoxide dismutase, and
glutathione peroxidase.

Burton-Freeman et al. (35) suggested that the consumption
of tomato products could also attenuate the oxidation of LDL.
This beneficial effect was observed in 25 individuals after eating
foods with a high fat content. Postprandial oxidative stress
was mitigated by the consumption of these tomato derivatives.
Similarly, a decrease in lipid peroxidation, as well as an

improvement in the general antioxidant status, was observed by
Garcia-Alonso et al. (36) in 18 healthy women who consumed
tomato juice for 2 weeks. Xaplanteris et al. (37) also reported this
effect in 19 individuals who consumed 70 grams of tomato paste
during the same period. The results demonstrated a reduction
in oxidative stress and an improvement in endothelial function;
the latter is essential to maintain an adequate functioning of the
cardiovascular system.

Different scientific studies have suggested that lycopene,
as main bioactive compound in the tomato, can exert
different beneficial physiological effects for improvements
in cardiovascular health via platelet aggregation and
related vascular mechanisms. For example, Hsiao et al. (38)
systematically examined the effects of lycopene in the prevention
of platelet aggregation and thrombus formation and proposed
two mechanisms of action through the inhibition of the
activation of the enzyme phospholipase C and the synthesis
of cyclic guanosine monophosphate (GMP-c). Fuentes et
al. (39) verified in vitro that tomato product intake with a
higher concentration of lycopene increased the inhibition of
platelet activity induced by various aggregating agents such as
adenosine diphosphate (ADP), collagen, arachidonic acid, and
the thrombin receptor activator peptide-6 (TRAP-6).

Several studies additionally support an association between
plasma and tissue levels of lycopene and both pre-clinical
and clinical cardiovascular outcomes. Kong et al. (40) also
suggested a beneficial effect of lycopene in the early stages of
development and progression of atherosclerosis, as well as in
the thickness of the intima-media layer of the carotid artery, a
parameter that allows quantifying the level of arterial thickening
in preclinical phases of cardiovascular disease. Miiller et al.
(41) highlighted the powerful antioxidant activity of lycopene
that could protect endothelial cells against oxidative stress and
prevent the formation of foam cells in the early development
of atheroma plaque. Sawardekar et al. (42) indicated that
lycopene can exert an antiplatelet effect. Different concentrations
of lycopene (4-12 pmol/L) were able to in vitro significantly
reduce platelet aggregation induced by two aggregating agents,
ADP, and collagen. This observed effect was comparable to that
exerted by one of the best-known antiplatelet drugs, aspirin. The
combination of 4 pwmol lycopene/L with 140 pmol aspirin/L
showed better results than a single dose of 140 pmol aspirin/L.
Phang et al. (43) found an inverse association between plasma
and tissue levels of lycopene and the incidence of acute coronary
disorders, development of early atherosclerosis, and mortality
from heart disease. In addition, Thies et al. (44) showed
that subjects with higher lycopene concentrations had a lower
risk of suffering a myocardial infarction (59%) and showed a
significant improvement in HDL functionality enhancing HDL-
antiatherogenic properties.

Clinical trials have also supported the potential beneficial
cardiovascular effects attributed to lycopene described above.
Klipstein-Grobusch et al. (45), Verghese et al. (46), Kim et al.
(47), and Riccioni et al. (48) suggested that lycopene may reduce
the risk of atherosclerosis, either directly by attenuating LDL
oxidation or indirectly by acting on other cardiovascular risk
factors, such as cholesterol. Gajendragadkar et al. (49) conducted
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a study with 72 individuals, half of them healthy and the other
half-undergoing drug treatment because of CVD. There was
an improvement in endothelial function in those patients with
previous pathologies who ingested a daily amount of 7 mg of
lycopene for 2 months. Kim et al. (50) also observed a similar
improvement among 37 men with a daily intake of 15mg of
lycopene during the same 8-week follow-up period. These effects
for lycopene were attributed to the ability of this bioactive
to significantly mitigate oxidative stress and reduce systolic
blood pressure.

Other authors have reported a decrease
cardiovascular risk factors after supplementation with tomato
extracts and their derivatives. McEwen (51), Rodriguez-Azua et
al. (52), Palomo et al. (53), Fuentes et al. (39), and Yamamoto
et al. (54) suggested that supplementation with tomato extracts
may have an antiplatelet effect in vitro, in vivo and/or in
humans; or even a thrombolytic activity in some tomato variety
studied. Both observed activities are very important to avoid the
formation of thrombin and, if they have already formed, their
dissolution to prevent more serious cardiovascular accidents
such as embolisms.

As for WSTC, Uddin et al. (26) carried out a clinical
trial with 12 prehypertensive patients who were administered
a 150mg dose of WSTC per day. After 24h, a significant
reduction in blood pressure and platelet aggregation was
observed compared to the control group. Likewise, Krasiniska
et al. (20) indicated a significant hypotensive effect for 213
mg/day of standardized tomato extract administered for 4
weeks in 32 patients with at least high cardiovascular risk
based on the European Society of Cardiology (ESC) and the
European Society of Hypertension (ESH) in 2013 (55). More
recently, O’Kennedy et al. (29) found that daily supplementation
with Fruitflow® tomato extract reduces platelet aggregation
in humans in response to different cofactors, molecules, and
enzymes (ADP, collagen, arachidonic acid, and thrombin)
involved in platelet activation. Furthermore, the authors
suggested a possible beneficial effect of this tomato extract on
some cardiovascular risk factors after intense physical activity
that promotes a strong inflammatory response and platelet
activation. The effect appeared more pronounced among 6
untrained individuals that had Fruitflow® 90 min before the
performance of intense physical activity and significantly reduced
markers of inflammation, coagulation, and platelet aggregation
compared with controls.

Palomo et al. (25) conducted a pilot study to test whether a
tomato pomace extract (by-product) affected platelet aggregation
in healthy humans. Tomato pomace extract contains flavonoids
as coumaric acid, floridzin, floretin, procyanidin B2, luteolin-7-
O-glucoside, kaempferol, and quercetin; as well as nucleosides
(adenosine, inosine, and guanosine). The study showed that the
daily consumption of 1g of aqueous extract of tomato pomace
for 5 days exerted an inhibitory activity on platelet aggregation.

More recently, investigators have focused their efforts on
the role of nutrients and bioactive compounds in helping
the immune system to fight against COVID-19 through the
diet (56). O’Kennedy and Duttaroy (57) suggest that targeting
platelet hyperactivity in the early stages of COVID-19 infection

in various

may reduce the immunothrombotic complications of COVID-
19 and subdue the systemic inflammatory response. As a
result, we believe that the bioactive compounds contained in
tomatoes, tomato food products or extracts could meaningfully
contribute and promote antioxidant and antiplatelet effects in the
human body to complement existing established pharmacologic
interventions for the primary and secondary prevention of CVD.

CONCLUSIONS

With regard to the association between tomato products,
cardiovascular disease prevention and antiplatelet aggregation,
in order to obtain EFSA approval for a related health claim,
main research gaps are related to the lack of intervention studies
on healthy humans (those with no history of serious disease
or hemostatic disorders). At present, with the exception of
WSTC studies, most of the clinical trials are performed on
individuals with some CV risk factor. With independence of
study duration which can be easily fit the 4 weeks required, other
difficulty is the use of valid markers to prove the percentage
of inhibition in platelet aggregation according to EFSA which
should be measured using light transmission aggregometry (LTA)
using well-accepted and standardized protocols. Finally, as all
components found in the tomato extracts are originally in fresh
tomato and tomato products, very convenient and appreciated
food products by consumers, future directions on this research
topic could be focused on the study of mechanism by which
tomatoes and tomato products contribute to cardiovascular
health to be considered valued as functional foods.
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