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Abstract:

Due to their remarkable array of health advantages and therapeutic potential, chia seeds (*Salvia hispanica*) have become increasingly popular. Rich in fibre, protein, omega-3 fatty
acids, and vital minerals, they are important for promoting general health. According to recent studies, they have potent anti-inflammatory and antioxidant qualities that aid the
body incombating oxidative stressand inflammation, two primary causes of chronic illnesses. Additionally, chia seeds have the potential to improve glucose metabolism, which
makes them advantageous for those with metabolic syndrome, diabetes, and cardiovascular problems. Beyond their nutritional significance, chia seeds include potent
substances including quercetin, kaempferol, myricetin, caffeic acid, and chlorogenic acid. These antioxidants have anti-aging, anti-cancer, heart-protective, and liver-supporting
properties.Because of their phenolic compounds and omega-3 content, chia seeds are now frequently utilised to help maintain healthy cholesterol and lipid levels. Even
though current research shows encouraging results, more thorough clinical trials are required to completely comprehend their therapeutic mechanisms and efficacy.

Nevertheless, chia seeds are a unique functional food that can be used in conjunction with conventional therapies fordigestive, circulatory, and metabolic diseases.
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INTRODUCTION:

Once prized by ancient Central and South American societies, chia seeds (*Salvia hispanica L.) are today hailed asa superfood. They promote energy, nutrition, and
general wellness since they are high in protein, fibre, vitamins, minerals, and omega-3 fatty acids.[1] Scientists are interested in chia seeds because of their high
nutrient content, which may provide a number of health advantages. They have anti-inflammatory, antioxidant, blood sugar-lowering, and cholesterol-lowering
properties, according to studies. While ALA promotes better heart health, theirsoluble fibre aids in blood sugar regulation and digestion.[2] It's becoming evident that
chia seeds have a lot of potential as a natural supplement as scientists continue to investigate their pharmacological advantages. Their expanding list of health-
promoting qualities indicates that they may be useful in improving general wellbeing.[3]Chia seeds can be utilised to make a range of useful food productssince they
naturally gel when combined with liquid. They have a lot of potential as natural thickeners, emulsifiers, and stabilisers in the food sector because of their gelling
ability.[4] Additionally, there is increasing interest in using chia seeds as animal feed. Forexample, the dairy industry has investigated including chia into livestock diets
to organically increase the amount of omega-3 fatty acids in milk, so enhancing its total nutritional value.[5] The fat quality of milk can be enhanced by giving
animals forages and oils high in omega-3 fatty acids. Chia has great potential for food security and is prized for its nutritional content and health advantages. This
essay examines its origins, cultivation, characteristics, effects onhealth, and applications in the food sector.[6] Chlorogenicacid, cafteic acid, myricetin, quercetin, and
kaempferol are among the phytochemicals found in chia seeds. These substances may have anti-aging and anti-cancer properties in addition to supporting liver and
heart health.[7] Because chia seeds are high in fibre, they aid in digestion and aid in weight loss by prolonging feelings of fullness. Rich in antioxidants, they promote
heart and brain health, may guard against Parkinson’s and Alzheimer’s disease, and function as a potent superfood against cancer.[8] Compared to many grains or
oilseeds, chia seeds require less water, making thema potential crop. In Argentina and the USA, they are being investigated as a potential crop to diversify sustainable
agriculture.[9]
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Nutritional composition

A very promising oilseed crop with amazing nutritional advantages is chia seeds. Omega-3 fatty acids, premium protein, vitamins, minerals, dietary fibre, and
antioxidants like polyphenols are all abundant in them. Chia seeds' nutrient-rich makeup makes them a natural energy enhancer, and these antioxidants help shield
the seeds from microbialand chemical harm.[10] Nutrients abound in chia seeds. They usually have 15-25% protein, 18-30% dietary fibre, 41% carbs, and 30—
33%healthy fats. They are generally dry, with dry matter makingup 90-95% oftheir weight, and include 4-5% minerals (ash).[11]

Protein content

Proteins such as albumins, glutelins, globulins, and prolamins make up 16-26% of chia seeds. They are safe and readily digested for people with celiac disease
because they are naturally gluten-free.[12] Chia seeds contain considerable levels of various important amino acids, but glutamic acid is the most prevalent of the 18.
11Sand 7S proteins, which range in size from 15 to 50 kDa, makeup around 52% of the protein in chia.[13]

Dietary fiber

A balanced diet should include 25-30 grammes of dietary fibre per day, which can be found in whole grains. Regular fibre consumption can help lower the risk ofa
number of health issues, including as kidney stones, metabolic disorders, heart disease, type 2 diabetes, haemorrhoids, and several typesof cancer.[14] A 3:1 ratio
of insoluble to soluble fibre is advised by the American Dietetic Association. Chia has a total fibre content of 23—41%, of which 15% is soluble (5-10% as
mucilage) and 85% is insoluble [15]

Lipids
Fat, which accounts for 25-40% of the seed, is the main bioactive component of chia seeds. Healthy polyunsaturated fatty acids, such as omega-3 (alpha-
linolenic acid) and omega-6 (linoleic acid), make up the majority of this fat.[16] Compared to other vegetable oils, chia seed oil has a higher concentration of

polyunsaturated fatty acids. Chia seeds have anomega-6 to omega-3 fatty acid ratio of roughly 0.32 t00.35.[17,18] Rich in nutrients, chia seeds include around 19%
high-quality, physiologically useful protein and more than 30% dietary fibre.[19]

Vitamins and minerals

B vitamins are abundant in chia seeds. They have comparable levels of thiamine and riboflavin to other cereals, but they have higher niacin than rice and maize.[20] With
six times more calcium, four times more magnesium, eleven times more phosphorus, and six times more iron than spinach, chia seeds are a great source of minerals.
They also supply large amounts of manganese, zinc, sodium, calcium, and magnesium.[21] Important nutrients including potassium, phosphorus, magnesium,
and calcium, which support a robustand healthy body, are abundantinchiaseeds. Additionally, they include anumber of vitamins, includingas A, B, D, E, K, B1, B2,
and niacin, which help bonehealth, energy production, and general wellbeing.[22,23]

CHIASEEDPHYTOCHEMICALS

Chia seeds are rich in healthy fats and other useful chemicals that promote general wellbeing. They include potent plant chemicals with anti-inflammatory and
antioxidant qualities, including as myricetin, kaempferol, quercetin, and caffeic acid. Additionally, chia seeds are an excellent source of heart and brain-healthy fatty
acids including Omega-3 and Omega-6.[24,25] Climate, soil, and growing circumstances can all affect the amounts of healthy chemicalsinchia seeds. Theyarea
nutritional powerhouse since they arehighin fibre, carbs, protein, healthy fats, vitamins, minerals, and antioxidants.[26]

A. Flavonoids

Plants contain essential natural chemicals called flavonoids. These polyphenol- structured secondary metabolites are well-known for their antioxidant and
health- promoting qualities.[27,28] Flavonoids are members of the polyphenol group, which is composed of two benzene rings and fifteen carbon atoms. These
potentplant chemicalshave antiviral, antibacterial, anti-inflammatory, liver-protective, antioxidant, and anticancer properties.[29,30] These healthy substances are
found in chia seeds, and microbial diseases may even cause an increase in their production. Myricetin, Quercetin, and Kaempferol are the most prevalent
flavonoidsin chia seeds and are well-known for their beneficial effects on health.[24,31]
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Molar mass: 302.236 g/mol
Formula: C15H1007

B. Myricetin

Mpyricetin, a member of the flavonoid class of phenolic chemicals, is found in chia seeds and is well-known for its antioxidant qualities. Taxifolin is the primary
component used in the production of myricetin. It first transforms into dihydromyricetin, after which it undergoes additional processing to produce laricitrin and ultimately
syringetin, bothof which are flavonoids.[32[ Antioxidantsare chemicals that help shield the body from illnesses like cancer and heart disease.

Mpyricetin increases the activity of glutathione S-transferase, an enzyme that protects cells from oxidative stress by blocking the damage caused by free radicals.[33]
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Formula: CI15H1008 Pharmacological activity of chia seeds A.Antioxidant and antimicrobial activity

Phenolic chemicals and antioxidants promote general health and shield the body from long-term conditions like cancer, diabetes, and heart disease.[34,35] Chia
seeds include bioactive compounds such as myricetin, quercetin, kaempferol, caffeic acids, and chlorogenic acids.[36] Important components including DNA,
proteins, and lipids can be harmed by oxidative stress brought on by reactive oxygen species (ROS). This damage can accumulate over time and lead to conditions
like diabetes, cancer, blood clots, and chronic inflammation.[37] Consuming foods high in antioxidants, like chia seeds, can help reduce the risk of diseases like
cancer, heart disease,and memory orbrain deterioration that are brought onby free radicals.[38]

B.Anti-carcinogenic activity;:

Omega-3 good fats, fibre, B vitamins, protein, calcium, magnesium, zinc, and numerous other minerals are all abundant in chia seeds. When combined, these nutrients
fortify the body and promote general Healthy[39] In some cervical and breast cancer cells, alpha-linolenic acid (ALA) has been demonstrated to induce apoptosis,
or programmed cell death, while sparing healthy cells. The body normally employs apoptosisto eliminate damaged or superfluous cells, but cancer cells frequently
lose this capacity, allowing them to proliferate uncontrollably.[40,41] Myricetin, a substance found in chia seeds, may help reduce the incidence of skin cancer
brought onby dangerous substances like the extremely hazardousbenzo(a)pyrene.[42,43]

C.Anti-inflammatory and Anticholesterolemic

The body’s normal reaction to damage or disease is inflammation. Although it can aid in the defence against dangerous bacteria, prolonged exposure can
occasionally result in tissue damage. Cancer and heart disease have been connected to this persistent inflammation.[44] Although chronic inflammation
typically doesn't show any symptoms, some blood markers, such as hs-CRP, can identify it. While bad behaviours like smoking, eating poorly, and not exercising
all raise the risk of chronic inflammation, eating healthy foods like chia seeds can help lower these signs.[45] Because of their anti-inflammatory properties, chia
seeds can lessen swelling brought on by chemicals like croton oil and carrageenan. They include two flavonoids, quercetin and myricetin, which have also been
demonstrated to reduce inflammation.[46] Flavonoids help reduce inflammation by lowering cytokine production (like interleukin-12 and interleukin-1f) and by
blockingkey inflammatory pathways, including tumor necrosis factor-alpha and kinases.[47,48]

D.Anti hypertensive

Highblood pressure is prevalent and is increasingly regarded as a risk factor.[45] Studies have indicated that chia seeds can lower blood pressure.[49] Eating chia
seeds has been found to lower triglycerides, insulin resistance, inflammation, and belly fat while raising "good" HDL cholesterol in rats.[50,51] By altering specific
bodily enzymes, chia seeds may help reduce hypertension. Proteins in chia seeds can affect the function of the angiotensin-converting enzyme (ACE), much like
synthetic ACE inhibitors, which block the enzyme to lowerblood pressure.[52,53]

CONCLUSION

Because of its diverse pharmacological characteristics and extensive phytochemical profile, chia seeds (Salvia hispanica L.) are becoming a desirable functional
food. They have the potential to promote health since they are a powerful source of omega-3 fatty acids, high-quality proteins, dietary fibre, antioxidants, vitamins, and
minerals. Preclinical and limited clinical research has shown that the bioactive substances found in chia seeds, such as phenolic acids, flavonoids, and phytosterols,

have important antioxidant, anti- inflammatory, cardioprotective, antidiabetic, neuroprotective, and anticancer properties.
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