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Abstract Green vegetables, fruits, cereals, and pulses are
all rich sources of antioxidants. Retinoic acid, ascorbate,
proanthocyanidins, tannins, saponins, melatonin, curcumin,
allicin, and alpha-lipoic acid stand documented in plants as
bioactive compounds. The international dietary committee
advocates a specific quantum of these natural antioxidants
through diet. Interestingly, environmental pollution has
indeed affected most of these farm products. The use of
chemical fertilizers, pesticides and heavy metals in soil has
a cumulative effect on human health. Enough evidence is
available for the presence of phytoestrogen, xenoestrogen,
and a host of other endocrine disruptors in the food. These
plant-based nutrients can mimic or enhance the natural
hormone’s health effects. While endocrine disruptors are
found in many everyday products, this review aims to
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address endocrine disruptors from food in the Asian sub-
continent. "Food for thought® justifies the paradigm shift
towards good endocrine health by swaying away from the
conventional daily dietary recommendations.
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Endocrine Disruptors

Endocrine-disrupting chemicals (EDCs) are the substances
present in the environment, food, and consumer products
that interfere with hormone biosynthesis, metabolism, or
action altering the normal homeostatic balance of an
organism. Various validation studies have contributed to
the growing knowledge of different EDCs and their
mechanism of action (Diamanti-Kandarakis et al. 2009).
The previous known mechanism was that they exert their
actions through nuclear hormone receptors, including
Estrogen receptors (ERs), Androgen receptors (ARs), pro-
gesterone receptors, Thyroid receptors (TRs), and retinoid
receptors, either acting as an agonist or as an antagonist
(Diamanti-Kandarakis et al. 2009). However, present sci-
entific research has elucidated the mechanisms that are
broader compared to the previously established. Therefore,
endocrine disruptors act via nuclear receptors, nonnuclear
steroid hormone receptors (e.g., membrane ERSs), nons-
teroid receptors (e.g., neurotransmitter receptors such as
the serotonin receptor, dopamine receptor, norepinephrine
receptor), orphan receptors [e.g., aryl hydrocarbon receptor
(AhR)—an orphan receptor], enzymatic pathways involved
in steroid biosynthesis and/or metabolism, and numerous
other mechanisms that converge upon endocrine and
reproductive systems (Diamanti-Kandarakis et al. 2009).
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Many chemicals are classified as EDCs as they are
heterogeneous and include the synthesized molecules like
solvents and lubricants used in industries, food, vegeta-
bles and their by-products [polychlorinated biphenyls
(PCBs), polybrominated biphenyls (PBBs), dioxins],
plastics [bisphenol A (BPA)], plasticizers (phthalates),
pesticides [methoxychlor, chlorpyrifos, dichlorodiphenyl-
trichloroethane (DDT)], fungicides (vinclozolin), and
pharmaceutical agents [diethylstilbestrol (DES)]. The
synthetic chemicals and even the natural ones used in
formulated diets for infants also act as EDCs. Previously, it
was thought they possess a low-affinity binding to the
estrogen receptors. In this context, a study carried out by
Cao Y et al. (2009) suggested that urinary concentrations of
genistein and daidzein belonging to phytoestrogens were
500-fold higher in infants fed soy formula compared to
those fed cow’s milk formula.

According to the jurisdictions, not every chemical is
defined as EDC. Therefore, an essential critical step in
determining the exposures to chemicals having EDC
properties is identifying their intrinsic hazard. Regulatory
agencies use various tools to validate the available evi-
dence for its identification (US EPA 2014; Andersson et al.

2018; OECD guidelines 2018). To understand the exact
effect of EDCs, researchers have enlisted the key charac-
teristics like Age at exposure, Latency from exposure,
Importance of mixtures, Non-traditional dose-response
dynamics, Transgenerational and epigenetic effects caused
by the toxicant. Additionally, endocrinologists have sug-
gested that these EDCs possess low water solubility and
extremely high lipid solubility, ultimately leading to
bioaccumulation in adipose tissue (Thorton 2001).

To date, it is challenging to predict the exact sources of
EDC exposure due to their diversity and vary widely
around the world. Nevertheless, the condition in different
countries is constantly evolving because some EDCs were
banned decades ago and others more recently. Thus, sub-
jects like migrating people provide a model to study ces-
sation and/or onset of exposure depending on the original
and new milieus (Diamanti-Kandarakis et al. 2009). Sev-
eral past examples of EDCs acting as toxicants through
toxic spills or contamination from PCBs and their
metabolites show a direct causal relationship between a
toxicant and acting as an indicator of endocrine or repro-
ductive dysfunction in wildlife in general and humans in
particular. However, these typical illustrations represent
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single exposures and do not indicate indoor and outdoor
toxicants’ widespread, persistent exposure. So, household
exposure can be viewed by the contamination of soil and
groundwater by the agrochemical and industrial effluents
possessing a high concentration of toxicants. These highly
complex concoctions enter into the food chain and are bio-
accumulated in animals leading to an increase in the con-
centration in the top consumer.

Additionally, instances from an occupation where Peo-
ple work with pesticides, fungicides, and industrial chem-
icals possess a high risk for exposure and thus ultimately
leading to the disruption of normal homeostasis (Fig. 1).
Table 1 shows the increased risk posed by EDCs to human
health by different chemicals and studies carried across the
globe. As the present review focus on the endocrine dis-
ruptors from our day-to-day source, the individual sections
of EDCs are being discussed in detail.

Vegetables and Fruits

Vegetables and fruits are essential components of daily diet
and provide most minerals, vitamins, folate and dietary
fibre. The salad consists of raw vegetables such as carrot,
cucumber, beetroot and lettuce. Experimental evidence
suggests frequent consumption of salads lowered the risk of
diabetes mellitus (Williams et al. 1999). In another study
on south Asian subjects, low consumption of vegeta-
bles stood associated with greater susceptibility to non-
communicable diseases (Jayawardena et al. 2020). In the
editorial, del Rio-Celestino and Font (2020) suggested that
regular consumption of fruits and vegetables is associated
with lower life-threatening diseases, such as cardiovascular
ailments, metabolic syndromes, neoplastic conditions and
neurodegenerative disorders. However, these health bene-
fits of vegetables take a drastic U-turn when one consumes
the same vegetables containing a trace quantity of Endo-
crine-disrupting chemicals (EDCs). Studies by Sandoval-
Insausti et al. (2021) documented an association between
dietary intake of conventional fruits and vegetables con-
taining pesticide residues with cancer development. Salads
are incomplete without carrots (Daucus carota) since this
vegetable is rich in antioxidants such as alpha- and beta-
carotene, lutein and lycopene (Boadi et al. 2021). Yet,
when grown in a polluted environment laden with Poly-
cyclic aromatic hydrocarbon (PAH), the same carrot is
likely to cause potent endocrine disruption in adulthood
(Zhu et al. 2021). Endocrine-disrupting chemicals (EDCs)
are also found in commonly grown fruits and vegetables in
Hyderabad, India, prompting us to assess benefits Vs risk
of vegetable consumption (Sinha et al., 2009). In yet
another innovative study, more than 24 novel Endocrine
disrupting (ED) chemicals were assessed in commonly
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grown fruits and vegetables by employing techniques such
as continuous Solid-phase extraction (SPE) and Gas chro-
matography-mass spectrometry (GC-MS) technique (Hejji
et al. 2021). This study made it possible to detect major
endocrine-disrupting chemicals such as organophosphorus
pesticides, phenyl phenol, alkylphenols, parabens, tri-
closan, and bisphenol A in vegetable and fruit samples.
Heavy metals such as cadmium, hexavalent chromium, tin,
arsenic, mercury and lead are common pollutants and
potent endocrine disruptors commonly found in the envi-
ronment (Jia et al. 2021). In food, especially in vegetables,
when the level of heavy metals exceeds recommended
permitted level of exposure, either singly or in combina-
tion, it increases the risk of developing into gestational
diabetes, supporting the contention of heavy metals as
potential diabetogenic agents (Rezaei et al. 2017; Jia et al.
2021). Studies from our laboratory have documented high
levels of endocrine-disrupting heavy metals in vegeta-
bles grown along the Baroda effluent channel, impacting
the local subjects dwelling around the effluent channel
(Ramachandran 2003; Mehrotra et al., 2021). Simulating
the exact dosage of cadmium, based on the empirical field
value of metals found in cereals and vegetables, we also
documented cardiovascular abnormalities in rats
(Mukherjee et al. 2011). Thus, it is logically clear to
assume that EDCs in vegetables and fruits can mask the
benefits of antioxidants and instead create endocrine
perturbations.

Poultry

One of the best sources of inexpensive, high-quality protein
is eggs, and daily consumption of eggs not only improves
cognitive health, but available evidence has documented
that regular consumption of table eggs can prevent age-
related macular degeneration (Gopinath et al. 2020). Con-
trary to the popular notion that egg cholesterol content
predisposes patients to cardiovascular disease and stroke, a
significant cause of concern stands ascribed to the con-
sumption of eggs contaminated with hazardous chemicals
(Domingo 2014). Several endocrine disruptors such as
hexachlorobenzene (HCB), polychlorinated naphthalenes
(PCNs),  polychlorinated-dibenzodioxins,  polycyclic
hydrocarbons (PAHs) have all been found in eggs from
polluted sites (Domingo 2014; Pajurek et al. 2019). Home-
grown eggs are more nutritious than commercial eggs
across the entire Asian subcontinent, especially in the
Indian subcontinent. Based on this notion, most villagers in
tribal belts rear hen for a supply of eggs and meat. How-
ever, abuse of pesticides in the home garden has led to a
substantial load of endocrine-disrupting pesticide residues
such as hexachlorocyclohexane, aldrin, and malathion in
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Table 1 Different EDCs identified from the source point and their experimentally validated effects on Humans

Name of EDCs

Source/Present in

Effect on humans

Reference

Diethylstilbestrol (DES)

Dichlorodiphenyltrichloroethane
(DDT)

Chlorpyrifos,

Atrazine,
2, 4-D, Glyphosate

Bisphenol A (BPA),

Phthalates

Perfluorochemicals and PFAS

Drugs

Insecticide

Insecticide

Herbicide
Herbicide

Plastics

Food Storage
Materials

Non-Stick Food
Wrappers,
Microwave
Popcorn Bags

eHigher Chances of Breast
Cancer

oGenital birth defects in infant
males such as hypospadias and
cryptorchidism

oSkin Lesions

eMale offspring such as

eHypospadias and undescended
testes

ePancreatic cancer
oCNS toxicity
eDefects of the gonads,

eReduced activity of the
luteinizing hormone (LH), and
follicle-stimulating hormone
(FSH)

eNecrotic changes in the
seminiferous

Tubules
eHepatic steatosis

eOxidative stress, damages in
liver and kidneys

eReproduction toxicity
eBreast cancer
eEndocrine disruption
*Obesity,

eDiabetes mellitus,
eFemale infertility,

eMale sexual dysfunction,

eReduced birth weight and
atypical

eNeurobehaviours in children

eReduced maternal levels of
thyroid hormone

eAlter cholesterol levels
eDisrupt thyroid function
eHarm liver and kidney function
e Alter immune response

eRaise the risk of ulcerative
colitis

eHarm reproductive health
eIncrease the risk of birth defects
eDecrease infant birth weights

eCause tumours and cancer

Okada et al., (2001); IARC, (2012)

Longnecker et al., (2002); John Beard (2006)

Alaa-Eldin et al. (2017)

Foulds et al., (2017); Harper AP (2020)

Mink et al., (2012); Swanson et al., (2014);
Mesnage et al., (2015b); Fluegge and Fluegge,
(2016); Fortes et al., (2016); Myers et al., (2016)

Rochester (2013); Okugbe and Songhe (2019)

Horton et al., (2015); Steinmaus et al., (2016);
Rubin et al., (2017); Knight et al., (2018)

Blake et al. (2020)

locally laid eggs (Alaboudi et al., 2019). Sometimes the
presence of EDCs in food products comes as a surprise. In
several parts of the world, DDT is still in use for control-
ling mosquitoes. Bouwman et al. (2015) reported a high
concentration of DDT in eggs in the entire village that used

DDT for vector control, supporting the contention that
consumption of endocrine disruptors through diet affects
human health most unconventionally. Meat is an excellent
dietary source of proteins, and it also contains some
micronutrients such as vitamin B12, iron and zinc. In
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general, the global consumption of meat is on the rise due
to altered dietary habits and societal influence (Godfray
et al., 2018). Toxic agents such as Polybrominated diphe-
nyl ethers (PBDEs), conventionally used as flame retar-
dants, heavy metals and estrogenic endocrine-disrupting
chemicals in supranormal concentration have been found in
meat products warranting possible side effects on long term
consumption (Pietron et al., 2019; Li et al., 2021; Boudray
et al., 2021; Wang et al., 2019; Aendo et al., 2019). Both
eggs and meat from contaminated areas, despite being
protein-rich food, can also lead to endocrine disorders.

Fishes

The inclusion of fish in the diet has several advantages, and
one such advantage is regular consumption of fish prevents
cardiovascular ailments. A powerful antioxidant, Omega-3
fatty acid present in fishes augments low-density lipopro-
tein clearance by enhancing the activity of the enzyme
lipoprotein lipase leading to diminished plasma triglyc-
erides (Jo et al.,, 2021). Although the hazard index was
below one, endocrine disruptors like dexamethasone, pro-
gesterone, and caffeine stand detected in fishes from
Malaysian water bodies (Ismail et al., 2021). Under the
Indian  scenario, 1,1-Dichloro-2,2-bis(p-chlorophenyl)
ethylene (p,p’-DDE) was the most abundant endocrine
disruptor in fishes. At the same time, Polychlorinated
biphenyls (PCBs) and Polybrominated diphenyl ethers
(PBDESs) are the other EDCs found in edible fishes of the
Indian market (Sharma et al. 2021). Nonylphenol exposure
in freshwater fish Labeo rohita elicited oxidative stress and
haematological alterations as the toxic response (Karmakar
et al. 2021). Since humans consume fish, human exposure
to EDCs through aquatic food in general, especially fishes,
needs serious regulation.

Beverages

One famous quote on tea states, “Where there’s tea, there’s
hope.” Yet hope turns into despair when one comes across
Ly et al. (2020) research data. The authors reported a
whopping 400 plus pesticide residues in samples of green
tea, which is otherwise considered a potent antioxidant.
Several investigators have reported pesticide residues in tea
and coffee (Cho et al. 2014; Hou et al. 2016; Siraj 2021). In
Ethiopia, drinking tea, rich in organochlorine pesticides
residues, has been associated with increased susceptibility
to diseases (Trevisan et al. 2017). A potent endocrine
disruptor, phthalate, has been found in trace quantities in
commercial tea packages (Troici et al., 2019). Most aver-
age subjects drink a minimum of two cups of tea, a trend
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that continues for the entire life span. Hence, when present
in beverages, Endocrine-disrupting chemicals (EDCs) pose
a greater risk to human health when compared with con-
ventional cereals, vegetables, and fruits.

Nutraceuticals

Medicinal plants help cure a wide variety of diseases and
form the backbone of the herbal nutraceutical industry.
Translocation of heavy metals such as cadmium, arsenic
and lead, which are known to exhibit endocrine-disrupting
properties, antagonizes these plants’ medicinal properties
(Tripathi et al. 2021). The innovative fluorescent technique
enabled the detection of carbamate residues in Chinese
medicinal plants (Wei et al. 2018). Carbamate and the
organophosphate group of pesticides are potent endocrine
disruptors and exert action by binding to the Androgen
receptor (AR) and act as antagonists (Kitamura et al. 2006).
Owing to easy availability and minimum side effects,
herbal medicines find usage worldwide. In recent times,
there is a considerable demand for herbal medicines in both
underdeveloped and developed countries. Shaban et al.
(2016) have reviewed the impact of heavy metals and
pesticide residues in herbal products. According to the
authors, the primary source of heavy metals for these plants
is the soil and the quality of water used for irrigation. The
presence of EDCs and other toxicants in herbal medicines
and formulations can have severe implications in the sense
that rather than getting cured, a subject would be rendered
sick following consumption of herbal formulations con-
taminated with EDCs.

Gut Biome

In recent times, the gut microbiota has taken centre stage in
the development of diseases (Mansour et al. 2021). Daily
diet, besides altering microbial diversity, also regulates
human health. Diabetes, one of the significant endocrine
disorders, is linked to alterations in gut microbiota (Wu
et al. 2020). The incidence of diabetes is on the rise, and as
of now, diabetes mellitus is considered both a local and
public health emergency (Al-Lawati 2017). Fertilizers,
plastics, electronic goods, and pesticides release Endo-
crine-disrupting chemicals (EDCs) into the environment.
There is a strong association between exposure to EDCs
and predisposition to diabetes since gut microbiota
metabolizes these EDCs leading to alterations in their
toxicodynamics (Velmurugan, 2017).

Additionally, environmental endocrine disruptors such
as pesticides, polychlorinated bisphenyls, heavy metals,
bisphenol A, phthalates, and dioxins are linked with



Proc Zool Soc (Oct-Dec 2021) 74(4):432-442

437

diabetes. Discussing the role of EDCs and their association
with diet, Galvez-Ontiveros (2020) highlighted the inter-
relationships between the complex triad consisting of
EDCs, diet and metabolic diseases. The EDCs lead to
microbial dysbiosis turning on the xenobiotics pathways
wherein the microbial metabolites impact the development
of the metabolic syndromes. From the above-stated
examples, it is pertinent that gut microbiota and its asso-
ciation with EDCs in the disease set-up needs further
research to get additional insights into the intricate mech-
anism involved in these interactions.

Packaging Industry

Not just food, even the food packaging industry contributes
to endocrine disruption. Various materials such as paper
used in tetra packs, plastic, ceramics, and metal cans are
called Food contact materials (FCMs). While packaging
increases the shelf life of food and prevents microbial
contamination, the same can be hazardous to endocrine
health as packaging materials transfer particles into the
food. Bisphenol A, a potential endocrine disruptor affect-
ing human reproduction, has been documented in high
concentrations from Food contact materials (FCMs),
especially from polycarbonate plastic containers used for
hotel parcel service (Cavazza et al. 2021; Park et al. 2018).
Sometimes heavy metals can potentiate the toxic effects of
bisphenol A. In one such study, Chen et al. (2016) showed
the influence of cadmium in enhancing genotoxicity of
Bisphenol-A in fibroblast cell lines. FCMs, despite being
high in EDCs, may not have any significant health impli-
cations, but lack of awareness leading to their improper use
can be dangerous. The best example in this regard is
microwave reheating of plastics used in the food industry,
which leaches phthalate, an endocrine-disrupting chemical
in food (Fang et al. 2017). We postulate that the global
COVID-19 outbreak and associated changes in food
behaviour are considerably related to endocrine health.
Even after the lockdown period, public perception pre-
vented people from going to restaurants for dine-in (Tu-
zovic et al. 2021). Consumers instead preferred the *Take
away’ mode of delivery from restaurants. This has led to
the rampant use of plastic containers to cater parcel service
by the food industry. Phthalates and bisphenol A (BPA),
which leach out of plastic containers, are potent endocrine
disruptors and cause obesity and obesity-related metabolic
disorders (Biemann et al., 2021). Although *Take Away’
food practice avoided venturing into crowded restaurants
and prevented the spread of novel coronavirus, alternations
in eating habits pushed us more towards endocrine dys-
regulation. Diet and dietary patterns both play a crucial role
in chronic diseases of the current century. It is becoming

more and more evident from studies conducted on the role
of nutrition in various conditions that diet plays an
inevitable role not only in the pathophysiology of diseases
but also in the prevention and protection of disease onset
(Bibiloni et al. 2013; Silveira et al. 2018). The world over,
there are several varied kinds of diet patterns adopted. The
same is undergoing a sea change with the change in
modern man’s lifestyle with increasing advancements in
technology. It is interesting to note that dietary patterns are
changing. There is also an equally challenging concern of
food toxicity increasing with exposure to unhealthy envi-
ronments and accumulation of harmful toxicants. All in all,
these together are factors that make a strong base for the
disease pathogenesis of the current times. With advance-
ments in nutrigenomics, the crosstalk between nutrition and
diseases is only becoming clearer further than what is
already known and understood (Irimie Al et al., 2019).

Antioxidant Status in Food

Plant-based antioxidants are richly present in fruits and
vegetables. These antioxidants are reported to have several
promising sound effects on health (Jideani et al., 2021).
Citrus fruits, carrots, green leafy vegetables, bananas and
several others have compounds with antioxidant properties.
Antioxidants are generally known to have several effects
on metabolism that regulate the progression and onset of
several chronic diseases. Lower dietary intake of antioxi-
dants seems to be associated with an increased risk of
cardiovascular disorders and stroke. WHO has recom-
mended a minimum nutritional intake of 400-500 g per
day of food rich in antioxidants to prevent diseases like
hypertension, stroke, cardiovascular disorder and several
other lifestyle disorders. Important antioxidant constituents
found in fruits and vegetables and their sources have are in
the table below. The most common and well-documented
antioxidant components are ascorbic acid, tocopherols,
carotenes, alkaloids, sulfur-containing compounds, phe-
nols, and polyphenolics (Table 2).

Apart from fruits and vegetables, recently, we have also
published information on antioxidant constituents in sev-
eral medicinal plants that have been known in traditional
literature for their prevention and cure of several chronic
diseases, as also listed in the table below. Such plants are
natural sources with powerful antioxidants and have led to
several drug molecule discoveries for diseases like cancer.
Recently, there has also been an increased interest in
identifying bioactive molecules from seaweeds and marine
algae, which also have antioxidant properties. These plant
sources have been promising new areas of scientific
investigation, revealing a potential for drug targeting as
well. It will be ironic if such plants also get contaminated
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Table 2 Type of antioxidant found in different fruits and vegetables which can be of potential use for maintaining healthy life

Common food: fruits and vegetables (Indian Type of antioxidant Reference

context) present

Apple Triterpenoids Breda et al., 2018
Flavonoids

Phenolic acids
Apricot Tetrapenoids
Flavonoids
Banana Phenolic acids
Flavonoids
Lignans
Triterpenoids
Mango Tetrapenoids
Orange Monoterpenoids
Tetrapenoids
Flavonoids
Organic acids
Papaya Tetrapenoids
Organic acids
Pomegranate Phenolic acid
Triterpenoids
Carrot Carotenoids
Stilbenoids
Flavonoids
Lignans
Monoterpenoids
Tetrapenoids
Cabbage Glucosinolates
Phenolic acids
Lignans
Tetrapenoids
Eggplant Phenolic acids
Flavonoids
Glycoalkaloids
Onion Triterpenoids
Sulfur compounds
Flavonoids
Lignans
Spinach Triterpenoids
Tetrapenoids
Broccoli Tetrapenoids
Triterpenoids
Flavonoids

Tannins

Breda et al., 2018

Breda et al., 2018; Singh et al., 2016

Breda et al., 2018; Septembre et al., 2016

Breda et al., 2018; Septembre et al., 2016; Martinez et al.,

2021

Septembre et al., 2016

Breda et al., 2018; Moreira et al., 2017

Xavier et al., 2016; Breda et al., 2018

Breda et al., 2018

Bouhajeb et al., 2020,
Makrogianni et al., 2017

Breda et al., 2018

Breda et al., 2018

Casajus et al., 2019

with endocrine-disrupting chemicals, compromising their
nutraceutical and medicinal values. It would be a para-
doxical situation of "health keepers turning health breakers’
in such a scenario.

@ Springer

dietary patterns

Dietary Patterns and Health and Disease

In the last decade, there is increasing literature evidence
published to discuss the role of healthy versus unhealthy
and the risk of diseases

such as
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Alzheimer’s, Cancer, Diabetes, etc. (Fénichel and Cheva-
lier 2017; Samandi et al., 2019). There is a growing indi-
cation that all these diseases are commonly rooted in
unhealthy diet patterns that lack sufficient dietary antioxi-
dants. Oxidative stress and inflammation are the two root
causes of these diseases, and unhealthy eating patterns are
significant contributors. It has been observed that dietary
patterns high in intake of fruits and vegetables than pro-
cessed meat, sweetened food, and beverages are associated
with a significantly increased risk of type 2 diabetes in
Chinese men and women in Singapore (Liu et al., 2015).
There are reports that dietary patterns and macronutrient
profiles may also be responsible for the expression and
secretion of inflammatory biomarkers that are associated
with chronic disease biology. Some studies have also
indicated that greater intake of the western diet is associ-
ated with more inferior semen quality in a general Asian
population.

Conclusion and Future Prospects

Organisms in general and humans, in particular, are getting
exposed to contaminated food, increasing day by day,
ultimately leading to deteriorating health. This indicates
that necessary action and precaution need to be taken to
protect human health, which can be driven by developing
regulatory policies for the use of EDCs in our day-to-day
life. This policy should be made compulsory to be followed
by the industries to achieve the aim of safeguarding human
health. More awareness-driven knowledge regarding the
safe use of EDCs in fruits, vegetables, etc., should be
disseminated to everyday users. Furthermore, studies
should be carried out involving revolutionized molecular
techniques to understand the chronic studies on transgen-
erational approach, using Next-generation sequencing, and
microarray studies on the routinely used toxicants on dif-
ferent populations to have a complete idea of the effects of
these EDCs.
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