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ABSTRACT:

Phytochemicals, bioactive compounds found in plant-based foods,
have gained significant attention for their potential health benefits. These
non-nutrient plant chemicals have been shown to possess antioxidant,
anti-inflammatory, and anticancer properties, making them a promising
approach for preventing and managing chronic diseases. This review
highlights the role of phytochemicals in human health, focusing on their
potential to prevent and manage various diseases, including
cardiovascular disease, diabetes, neurodegeneration, cancer, kidney
disease, bone diseases, ulcers, and hypertension. Phytochemicals, such as
polyphenols, flavonoids, polysaccharides, essential oils, and alkaloids,
have been found to exhibit therapeutic potential, and their mechanisms of
action are being explored. A diet rich in fruits, vegetables, whole grains,
and other plant-based foods can provide a range of phytochemicals, which
can work synergistically to promote health and prevent disease.
Keywords: Phytochemicals; Polysaccharides; Cardiovascular
Diseases; Colorectal Cancer; Diabetes.

INTRODUCTION:

The Greek word Phyto, which signifies plant, is the source of the word
phytochemicals "phyto." Consequently, the chemicals found in plants are called
phytochemicals. Fruits, vegetables, grains, and other plant foods include these
bioactive non-nutrient plant chemicals. More than 150,000 edible plants exist on
Earth, and it is believed that over 5,000 phytochemicals have been found;
nevertheless, a significant portion of these species are still unknown and require
identification. In the world today, just 150 to 200 of these plants are consumed by
humans. Nevertheless, a growing body of research indicates that the advantages of
phytochemicals in fruits and vegetables might even outweigh our current
understanding, as oxidative stress brought on by free radicals is implicated in the
development of numerous chronic illnesses [1]. In the twenty-first century, chronic
noncommunicable diseases are the biggest public health concern. There were almost

36 million NCD-related deaths in 2008, with diabetes and cardiovascular illnesses
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accounting for the majority of these deaths [2]. The protection of the central nervous
system (CNS) against neuronal damage brought on by a variety of neuropsychiatric
and neurodegenerative diseases (NDs), such as multiple sclerosis, idiopathic
epilepsy, schizophrenia, Parkinson's disease (PD), Alzheimer's disease (AD), anxiety,
cerebrovascular impairment, meningitis, encephalitis, stroke, dementias, and
schizophrenia, is referred to as "neuroprotection" [3]. Humans and therapeutic
plants have a long history together. The Sumerians, who lived some 5000 years ago,
are represented in the oldest records discovered. The utilization and exploitation of
medicinal plants therapeutic qualities has been intimately associated with the rise
and development of civilizations [4]. A healthy gut, human eating patterns that
promote health, and the prevention of chronic diseases are all well-established.
Plant-based diets, which have become more and more popular recently, are one such
dietary pattern that promotes health. Both primary and secondary metabolites are
found in plants, including fruits and vegetables. A variety of primary metabolites
include nucleosides, enzymes, coenzymes, and amino acids. Also referred to as
phytochemicals, secondary metabolites [5]. The many chemical structures and
biological roles of phytochemicals allow them to be generally classified into a
number of classes, including polyphenols, flavonoids, carotenoids, alkaloids, and
glucosinolates. One of the biggest classes of polyphenols, for instance, are flavonoids,

which are mostly found in fruits, vegetables, tea, and wine [6].
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Figure 1: Overview of Phytochemicals

MATERIALS AND METHODS:
Plant compounds that are not nutrients but have defines or disease-
preventive qualities are called phytochemicals. These nutrients are not necessary,

and plants primarily manufacture them to protect themselves. Consuming
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phytochemicals in the diet may enhance health advantages by preventing chronic
degenerative diseases like cancer, heart disease, and neurological disorders. Whole
grains, legumes, fruits, vegetables, and herbs are among the foods that contain
phytochemicals [3]. Many phytochemicals found in fruits, vegetables, teas, spices,
and medicinal plants have the potential to control the epigenome and show minimal
toxicity when taken over an extended period of time [3]. With their positive effects
on human health, phytochemicals with nutraceutical qualities found in food are
extremely important because they provide protection against a wide range of
1llnesses and conditions, including cancer, heart disease, diabetes, high blood
pressure, inflammation, microbial, viral, and parasitic infections, psychotic illnesses,
spasmodic conditions, ulcers, osteoporosis, and related disorders [5]. Phytochemicals
are bioactive substances derived from plants that they manufacture to protect
themselves. Whole grains, fruits, vegetables, nuts, and herbs are just a few of the
many sources from which they can be obtained. More than a thousand
phytochemicals have been discovered thus far. Dietary fibre, certain
polysaccharides, carotenoids, polyphenols, isoprenoids, phytosterols, and saponins
are a few of the significant phytochemicals. These phytochemicals have strong
antioxidant qualities as well as antibacterial, antiviral, antiallergic, antidiarrheal,
and anthelmintic effects [9]. The greatest sources of health-promoting substances,
including vitamins, B-carotene, minerals, flavonoids, phenolics, and polyphenolics
with notable bioactivities, are fruits, vegetables, and medicinal plants [1]. Even
though dark chocolate, also known as cocoa, has been the subject of numerous
studies discussing its anti-inflammatory and antioxidant properties, there are still
disagreements over the phytochemicals it contains, the advantages of eating it, and
the recommended daily intake [1]. Humans have utilized plants and their extracts
as medicine since the dawn of civilization. Even now, every dietician recommends
that consumers consume more natural goods made from plants. These are founded
on research showing that plant-based foods, such as fruits, vegetables, grains, and
so forth, offer protection against a variety of ailments, including cancer, heart
disease, insulin-dependent diabetic mellitus, and neurodegeneration [1]. Citrus
fruits are rich in a variety of phytochemicals, including flavonoids (like hesperidin
and naringin), limonoids (like limonin and nobilin), carotenoids (such beta-carotene
and lutein), and vitamin C. These phytochemicals impact the vibrant colours, unique
Flavors, and distinctive fragrances of citrus fruits [1]. In healthcare systems, plant
extracts have long been utilized as medications. The bioactivity of these substances
has been used to produce medicinal and psychotropic medications since the
nineteenth century [1]. Chemicals that may have biological activity and are
produced by plants are known as phytochemicals or plant chemicals. Fruits,

vegetables, whole grains, seeds, nuts, leaves, bark, flowers, and other plant parts
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are sources of phytochemicals. Because of their immense potential for human
consumption, bioactive phytochemicals have been thoroughly investigated in both in

vitro and in vivo models [1].

DISCUSSION:

Development of Phytochemicals: In light of the evolution of phytochemicals and,
to paraphrase Ernst Haeckel's recapitulation theory, which argued in 1866 that
"embryonic ontogeny is a brief and rapid recapitulation of phylogeny," it can be said
that the history of phytochemicals is somewhat a recapitulation of the history of
biochemistry, which began with the discovery of molecules and the subsequent
decipherment of their structure, followed by the identification of their functions and
bioactivities. Nowadays, and particularly in the past two decades, there has been a
significant surge in the hunt for these substances that possess significant and
numerous biological characteristics. Many of them are being researched because of
their positive health effects and potential as novel medications or adjuvants in the
treatment of a variety of diseases, even though many of them really function as

poisons and teratogens [16].
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Figure 2: Usefulness of Phytochemicals in Health

These food-based botanicals are suitable for inclusion in dietary strategies
that aim to address significant public health challenges, such as the persistence of
foodborne diseases caused by bacterial pathogens and the rise in noncommunicable
diseases (NCDs) like type 2 diabetes, chronic hypertension, and the oxidative stress
common to these NCDs. This is due to their rich phenolic phytochemical profile and
associated bioactivity. As evidenced by recent research on the bioactivity of such
food-based botanicals, screening of these foods, even traditional or underutilized

foods, still has value in this regard
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The rationale for choosing these herbs:

e Their lengthy history of usage in conventional medical procedures to treat
memory-related conditions like AD,

e The determination of phytochemicals from these plant sources to assess their
potential for treating AD,

e Identification of these plants neuropharmacological effects.

Various types of phytochemicals and their therapeutic potential Polyphenols
Essentially found in fruits, vegetables, cereals, and drinks, polyphenols are a class of
naturally occurring substances that are common phenolic compounds found in the
kingdom of plants as secondary metabolites. In recent decades, epidemiological
research has demonstrated the protective effects of a diet high in polyphenols
against the development of diabetes, cancer, cardiovascular disease, and other
neurological diseases . Dietary flavonoids Flavonoids are exogenous antioxidants
that decrease reactive species when they block ins, xanthine oxide synthase, or ionic
channel modulation. They also lessen the oxidation of low-density lipoproteins. At
several phases of viral infection, including viral entrance, replication, and protein
translation, flavonoids have an impact. Flavonoid phytochemicals inhibit and affect
viruses through a variety of methods. They can interfere with many stages of viral
DNA replication, protein translation, and polyprotein processing, as well as blocking
the attachment and entry of viruses into cells. Polysaccharides A collection of
monomer sugar molecules connected by glycosidic bonds is known as a
polysaccharide. They can be energy-storing substances like starch and glycogen or
indigestible substances like cellulose, pectin, beta-glucan, hemicelluloses, resistant
starch, lignin, etc., which are all referred to as dietary fiber. Human digestive
enzymes cannot break down these substances. Frequent dietary fiber intake
improves insulin sensitivity and supports a healthy gut microbiome while reducing
the risk of cancer, inflammation, high blood pressure, hyperlipidemia,
hypercholesterolemia, obesity, and cardiovascular illnesses Essential oils Plant
extracts with antibacterial qualities can also provide Essential Oils (EO), another
significant class of secondary metabolites. These chemicals are complex,
hydrophobic, volatile, and strongly scented. A naturally occurring volatile
component called an essential oil is what gives its source plants and spices their
distinctive color and essence. Unlike what their name suggests, essential oils are not
actually oils (i.e., lipids); rather, they are produced from Quinta essential, the
aromatic component of plants. EO are generally regarded as safe in the United
States and are safe for both human and animal consumption . Dietary Alkaloids The
plant Catharanthus roseus yielded the naturally occurring alkaloids vinblastine and
vincristine, which have antitumor effects. The leukemia, lymphoma, lung cancer,

osteosarcoma, breast cancer, gastric cancer, and ovarian cancer are all commonly
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treated with these alkaloids, which are potent anti-cancer chemotherapeutic
medications. Cellular proliferation malfunctions as a result of vinblastine. A
phenolic component found in virgin olive oils of extra origin is called oleocanthal.
Role of Phytochemicals in Human Health: Cardiovascular diseases It has been
discovered that fibers can help prevent cardiovascular disorders. Consuming a diet
high in fiber has been shown to reduce the risk of cardiovascular diseases (CVD) and
coronary heart diseases (CHD). According to the most current study, the risk of CVD
was reduced by 17% and the risk of CHD by 7%. Foods like cereal and fruits that
contain soluble fiber are strongly linked to a lower risk of coronary heart disease,
according to a number of subgroup analyses. The biochemistry of cardiovascular
disease risk is primarily associated with the soluble and viscous fibers ability to
decrease cholesterol. Furthermore, this effect may be connected to certain additional

pathways [2].
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Figure 3 Various diseases related to heart diseases

Diabetes GSC Biological and Pharmaceutical Sciences, 2025, 32(01), 299-307
Either insulin malfunction or deficiency causes diabetes mellitus, a complicated
metabolic disease. In many regions of the world, traditional herbal treatment has
been practiced since ancient times. The need for safer and more effective
antidiabetic medications stems from the numerous adverse effects of insulin therapy
and other oral hypoglycemic medications. Many medicinal herbs that have been
utilized in traditional medical systems have demonstrated antidiabetic efficacy in
both clinical and experimental settings. It has been discovered that some plants,
including M. Charania, Eugenia jambolana, Mucuna pruriens, Murray konini, and

Brassica juncea, exhibit anti-diabetic properties [2]. 5.3 Neurodegeneration:
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Figure 4: Types of Diabetes Mellitus
Foods that contain phytochemicals can help avoid several neurodegenerative
diseases. Alzheimer's disease, Parkinson's disease and others are among them.
Research has shown that several phytochemicals, including resveratrol, flavonoids,
capsaicin, and curcumin, have neuroprotective properties. The brain receives more
blood thanks to these phytochemicals, which also strengthen connections between

neurons. This keeps neurons safe and improve.
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Figure 5: Neuroprotective Role of Phytochemicals

CONCLUSION:
Phytochemicals have emerged as a promising approach for preventing and
managing chronic diseases. The evidence suggests that a diet rich in fruits,

vegetables, whole grains, and other plant-based foods can provide a range of
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phytochemicals, which can work synergistically to promote health and prevent
disease. While further research is needed to fully understand the benefits and
mechanisms of phytochemicals, the existing evidence highlights their potential to
prevent and manage various diseases. By incorporating phytochemical-rich foods
into our diet, we can take a proactive approach to maintaining our health and
reducing the risk of chronic diseases. Additionally, the development of
phytochemical-based therapies and dietary interventions may offer new

opportunities for disease prevention and treatment.
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