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Omega-3 fatty acids, which are considered essential polyunsaturated fatty acids, are known to play an important
role in human health by influencing cardiovascular and renal inflammation Omega-3 fatty acids come from
sources species, including plants and animals. These varieties provide a variety of options for incorporating
this important nutrient into the diet. The phytochemicals of the plant, such as alpha-linonic acids, are famous
for the acid oils in Icosapantenoics, Docosahexanoics. digest, digest- Chia seeds, which are widely used in
manufacturing, are taken as yogurt, drihi, smoothies or nutritionally rich products because of their versatility,
with the added benefit of being a source of ALA it is enough. 3 Lipids are easily metabolized Fish oil supplements
work to strengthen fatty acids and can be especially beneficial for individuals who do not have a lot of fish in
their diet Krill oil from small sharks provides an additional supplement. Additionally, algae oil provides a source
of EPA and DHA for both vegans and vegetarians, as it is derived directly from algae. The established menu
with rich historical traditions contains beneficial ingredients such as cod liver oil and omega-3 fatty acids and
vitamins A and D. Supplementing an individual’s diet with a variety of plant- and animal-derived omega-3s offers
a comprehensive approach to delivering the health benefits associated with these essential polyunsaturated
fatty acids.

Keywords: Omega-3 Fatty Acids; Plant-Based Sources; Animal-Derived Omega-3; Alpha-Linolenic Acid;
Eicosapentaenoic Acid; Docosahexaenoic Acid; Health Benefits of Omega-3

Abbreviation: ALA: Alpha-Linolenic Acid; EPA: Eicosapentaenoic Acid; DHA: Docosahexaenoic Acid

Introduction

Omega-3 fatty acids are considered to be critical polyunsaturated

ment for eggs in baking applications, effectively contributing both
moisture and a distinct nutty essence to the final product. Flaxseeds,
whether in whole or ground form, may be utilized as a salad topping

fats that have been demonstrated to be essential in numerous phys-
iological processes across plant and animal organisms, including
humans. The principal omega-3 fatty acids consist of alpha-linolenic
acid, eicosapentaenoic acid, and docosahexaenoic acid [1].

Plant Sources of Omega-3 Fatty Acids
Flaxseeds and Flaxseed Oil

Flaxseeds: Omega-3 is high in ALA. The process of grinding flax-
seeds has been shown to increase the absorption of nutrients. These
can be dispersed over cereals, yogurt, or incorporated into smooth-
ies. Ground flaxseeds have the potential to serve as a suitable replace-

to provide an additional textural element. Incorporate flaxseeds into
warm cereal such as oatmeal to augment its nutritional content [2].

Flaxseed Oil: Omega-3 is high in ALA. Flaxseed oil is frequently
utilized as a principal component in salad dressings, delivering a dis-
tinct nutty flavor profile. Adding a teaspoon of flaxseed oil to smooth-
ies is recommended as a way to increase omega-3 levels without
significantly altering the overall flavor. It is recommended that small
amounts of flaxseed oil be served in prepared foods before consump-
tion. High-temperature cooking is prohibited with this product due
to its extremely low smoke level. Flaxseed oil can be integrated into
marinades in order to add a healthy source of fat [3].
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Nutritional Benefits: Flaxseed and flaxseed oil are rich in al-
pha-linolenic acid, a plant-based omega-3 fatty acid. Flaxseed is
considered a beneficial dietary fiber, which plays an important role
in overall digestive health. Flaxseeds are rich in lignans, a group of
phytochemicals known for their antioxidant properties and potential
human health effects. Flaxseed oil is a valuable fatty acid that plays an
important role in cardiovascular health [4].

Chia Seeds: Chia seeds from a plant called Salvia hispanica are
characterized by their tiny size and rich nutritional content. These or-
ganizations are known for their unique nutritional value, notable for
their high levels of alpha-linolenic acid, a type of plant-derived ome-
ga-3 fatty acid [5]. Chia seeds may be incorporated into smoothies
to enhance their texture and nutritional content. Chia seeds have the
ability to act as an egg substitute in bread and can also be added to
recipes to help smooth favorites Chia pudding has gained popularity
as a nutrient-dense dessert or food substitutes. When combined with
water, chia seeds go through an absorption process and become ge-
latinous [6].

Nutritional Benefits: Chia seeds are recognized as the best
source of plant-based omega-3 fatty acids, especially alpha-linolenic
acid (ALA). Essential fatty acids are known to have profound effects
on cardiovascular health, cognitive function, and thermoregulation.
Chia seeds are a very beneficial dietary ingredient due to their high
dietary fiber content, which further helps to improve digestive health
and palatability Legumes are known for their essential protein con-
tent, making them beneficial so added to the diet of individuals, es-
pecially those following plant -based diet patterns, which plays an
important role in protecting cells from oxidative stress caused by free
radicals [7].

Walnuts: Omega-3 Content contain ALA. Walnuts are an easy
and nutritious choice. Fruits can be served individually along with
other dried fruits and nuts. Adding chopped walnuts to a salad not
only adds a desirable crispiness, but also enhances the overall flavor
of the dish for improved nutrition, one can choose to garnish rice or
oatmeal with walnuts to give textural contrast which is interesting.

One method of utilizing chopped walnuts is to incorporate them into
baked goods, including muffins, bread, or cookies. It is recommended
to incorporate walnuts into homemade trail mix to create a nutritious
and convenient snack option [8].

Nutritional Benefits: Walnuts are noteworthy among nuts due
to their high content of alpha-linolenic acid, a type of omega-3 fatty
acid derived from plants. Legumes offer a valuable source of plant-de-
rived protein, rendering them a beneficial inclusion in vegetarian and
vegan dietary patterns. Walnuts serve as a beneficial dietary fiber
source, thereby contributing to the promotion of digestive health.
Walnuts are rich in antioxidants, which play a role in promoting gen-
eral well-being and have the potential to safeguard cells from harm
[9]. Although walnuts are rich in nutrients, they are also high in cal-
ories, and hence it is important to consume them in moderation. The
presence of omega-3 fatty acids in walnuts is postulated to exert a
positive influence on cardiovascular well-being by potential mecha-
nisms such as the reduction of cholesterol levels [3].

Hemp Seeds: Omega-3s provide an excellent source of ALA. Add-
ing hemp seeds to a salad could conceivably enhance the flavor and
nutritional value of the dish. Add hemp seeds to the yogurt to enhance
texture, flavor and nutritional value. Add hemp seeds to smoothies to
soften the texture and boost their omega-3 fatty acids. One might con-
sider adding hemp seeds as a way to bring a new texture to breakfast
cereal or oatmeal. Hemp seeds represent a valuable source of plant-
based omega-3 fatty acids, alpha-linolenic acid [10]. Hemp seeds are a
complete source of protein, including all essential amino acids. These
foods are rich in fiber, which improves digestive health. Hemp plant
seeds contain a balance of omega-3 and omega-6 fatty acids, which
have positive effects on cardiovascular health Hemp seeds have been
found to be a valuable source of essential minerals such as magne-
sium, phosphorus and zinc. Cannabis seeds exhibit high nutritional
value, providing a variety of essential nutrients in small portions. Al-
though rare, individuals have the potential to become allergic to hemp
seeds. Thus, vigilance and monitoring for adverse effects is recom-
mended [11]. Figure 1 one shown the rich sources of omega-3 fatty
acids in plants and animals.
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Sources of Omega-3 Fatty Acids in Plants and Animals

A

Figure 1: The Rich Sources of Omega-3 Fatty Acids in Plants and Animals.

Algal 0il: Extraction of algae oil from algae is a potential source
of docosahexaenoic acid and eicosapentaenoic acid. DHA and EPA are
considered essential omega-3 fatty acids and are commonly found
in large quantities in fish and other marine animals [12]. Algae oil
is readily available everywhere as a supplement, usually in soft gel
or liquid form. Algae oil represents an important source of omega-3
fatty acids for individuals who adhere to a vegetarian or vegan diet,
providing these essential nutrients without the need to consume fish
or fish oil [13].

Nutritional Benefits: Docosahexaenoic acid and eicosapentae-
noic acid play an important role in promoting optimal brain health,

vision function, and cardiovascular well-being. They are actively in-
volved in the development and maintenance of the motor nervous
system. The use of algae oil as a source of omega-3 fatty acids is con-
sidered sustainable because it is derived from algae as opposed to tra-
ditional sources such as fish This product makes it a sustainable alter-
native to ecosystems contains and helps reduce stress in marine fish
tanks. Algae oil is fat-free, making it an ideal choice for heart health
[14]. Algae oil supplements are often prescribed for individuals who
do not restrict omega-3-containing foods or cannot obtain these es-
sential fatty acids from fish sources Algae oil is presented as a viable
option for allergic individuals of fish or the presence of feared impuri-
ties in common fish oils [15] (Table 1) [16-25].
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Table 1: Omega-3 plant fatty acids and associated benefits.

Plant Source
Omega-3 Con- Type of o q .
Sr.No Plant Source Additional Nutrients Health Benefits References

tent (per 100g) Omega-3
1 Flaxseeds 22.8g ALA Fiber, Protein, Lignans Heart health, anti-inflammatory [16]
2 Chia Seeds 17.8g ALA Fiber, Calcium, Magnesium Bone health,r:é E;lltght manage- [17]
3 Walnuts 9.1g ALA Protein, Vitamin E, Fiber Brain healthéfi}rllc;esterol low- [18]
4 Hemp Seeds 8.7¢g ALA Protein, Magnesium, Iron Heart health, anti-inflammatory [19]
5 Brussels Sprouts 0.1g ALA Fiber, Vitamin C, K Immune support, bone health [20]
6 Perilla Oil 54.0g ALA Vitamin E, Omega-6 Heart health, anti-inflammatory [21]
7 Algal Oil Varies DHA, EPA Omega-6, Antioxidants Brain and eye health [22]
8 Canola Oil 9.1g ALA Vitamin E, Omega-6 Heart hea“hérci};fg’leswrd low- 23]
9 Edamame 0.6g ALA Protein, Fiber, Iron Bone health, muscle recovery [24]
10 Seaweed Varies EPA, DHA Todine, Fiber Thyroid health, digestive health [25]

Animal Sources of Omega-3 Fatty Acids
Fatty Fish (Salmon, Mackerel, Herring, Sardines, Trout)

Oily fish is an abundant source of the omega-3 essential fatty ac-
ids eicosapentaenoic acid and docosahexaenoic acid. Grilling oily fish
elevates their natural flavor and smokes the dish. The cooking meth-
od is widely used as a method of cooking fatty fish, as it effectively re-
tains moisture and nutrients in the fish Poaching is a cooking method
in which fish is cooked slowly in water at a low temperature in order
to soften and enhance the flavor f, offering a variety of preparation
options [26].

Nutritional Benefits

Omega-3 fatty acids play an important role in cardiovascular
health, cognitive function, and clearing inflammation in the body. Oily
fish is a valuable source of high protein, which facilitates muscle and
tendon repair. These substances play an important role in the supply
of essential nutrients such as vitamin D, vitamin B12, iodine and sele-
nium [27]. Consistent consumption of fatty fish is associated with re-
duced incidence of heart disease and stroke. Oily fish helps maintain
a balance of omega-3 and omega-6 fatty acids in the diet, which are
important for overall health Fish stuffing with herbs, citrus and spices
has the potential to and sweetness has increased. Fatty fish with vege-
tables, steamed rice, or a small salad makes for a balanced meal [28].

Fish 0il

Fish oil is a rich storehouse of omega-3 fatty acids, with high
concentrations of eicosapentaenoic acid and docosahexaenoic acid
in particular Essential fatty acids play an important role in various
physiological processes. Fish oil is derived from the fatty acids of a
variety of fatty fish, including salmon, mackerel, herring and sardines
the omega-3 fatty acids found in fish oil are triglycerides, which al-

low them to be better absorbed into the human body [29]. Fish oil
is ubiquitous as a supplement, usually in soft gel capsules or liquid.
Fish oil supplements are often advised for individuals who don’t have
enough fatty fish or face challenges getting enough omega-3 from
their diet. The optimal dosage is based on each individual’s specific
health needs. It is important to follow the recommendations of health
professionals to ensure appropriate exposure when safe limits are ex-
ceeded. Fish oil supplementation is a suggestion that can be indicated
to individuals presenting with specific medical conditions, such as
heart disease, for the purpose of managing symptoms and promoting
cardiovascular disease [30].

Nutritional Benefits

Consumption of omega-3 fatty acids from fish oil is associated
with cardiovascular benefits, including lower triglyceride levels, low-
er blood pressure, and reduced risk of heart disease Docosahexaenoic
acid (DHA) is important for brain development and cognitive function.
Fish oil has been shown to play a role in preserving cognitive function,
especially in older people. Omega-3 fatty acids have anti-inflammato-
ry properties, suggesting that fish oil supplementation may be benefi-
cial for individuals with inflammatory disease [31]. It is important to
choose a quality fish oil to ensure purity and prevent contamination.
It is advisable to search for products that have undergone third-party
testing. Prior to commencing fish oil supplements, individuals who
are currently taking medications or have specific health conditions
are advised to seek consultation from their healthcare provider. This
is due to the potential for interactions with medications or the exac-
erbation of existing health issues. The heightened apprehension re-
garding overfishing and its adverse environmental implications has
spurred the adoption of sustainable fishing practices within the in-
dustry. In light of this, certain fish oil supplements have taken a stance
in prioritizing sustainability as a core principle [30].
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Krill Oil

Krill oil is a nutraceutical product that comprises both eicosapen-
taenoic acid and docosahexaenoic acid, two essential omega-3 fatty
acids. Krill oil is obtained from small, shrimp-like marine crustaceans
known as krill [32]. Krill, as diminutive oil-laden marine organisms,
serve as a primary dietary source for numerous marine animals. The
lipid obtained from krill contains a high concentration of phospho-
lipid-bound omega-3 fatty acids, which some scholars contend may
exhibit superior bioavailability in comparison to the triglyceride
form present in fish oil [33]. Krill oil is commercially available in the
form of dietary supplements, typically in the form of softgel capsules.
The nutritional supplements under consideration exhibit analogous
properties to fish oil supplements as they both serve as sources of
omega-3 fatty acids. Krill oil is frequently utilized as a substitute for
fish oil supplements by individuals seeking to integrate omega-3 fatty
acids into their dietary intake, especially for those who may favor an
alternative source or encounter gastrointestinal challenges with fish
oil [34].

Nutritional Benefits

Krill oil contains both eicosapentaenoic acid (EPA) and docosa-
hexaenoic acid (DHA), which contribute to the many health benefits
associated with omega-3 fatty acidsKrill oil contains astaxanthin, a
powerful antioxidant. Astaxanthin imparts its unique red color to krill
oil and provides other health benefits such as anti-inflammatory Un-
like fish oil, krill oil contains omega-3 fatty acids attached to phospho-
lipids, which can make it alive in the body [35]. The krill harvest has
raised fears about its potential impact on marine ecosystems, given
that krill is an important part of the diet of many species in the marine
environment. Certain krill oil brands prioritize sustainability and re-
sponsible sourcing practices. Individuals exhibiting shellfish allergies
are advised to exercise caution and seek guidance from healthcare
professionals prior to incorporating krill oil supplements into their
regimen. The stability of krill oil is influenced by light and air, thus

Table 2: Animal sources of omega-3 fatty acids and associated benefits.

appropriate storage conditions are imperative to preserve its quality
and inhibit oxidation [36].

Cod Liver 0il

Cod liver oil is a nutritional supplement characterized by its con-
stituent elements: eicosapentaenoic acid (EPA) and docosahexaeno-
ic acid (DHA), both of which belong to the omega-3 fatty acid family.
The aforementioned essential fatty acids are present in fatty fish and
other marine-derived sources [ 37]. The extraction of cod liver oil in-
volves the retrieval of oil from the liver of codfish. This product has a
longstanding history of consumption due to its perceived nutritional
advantages [38]. Cod liver oil is accessible in either liquid or capsule
form and has traditionally been utilized as a dietary supplement. His-
torically, cod liver oil has been consumed as a means of promoting
general well-being, particularly in situations where adequate nutri-
tional intake from food sources was difficult to obtain Cod liver oil
is naturally high in omega- 3 fats and vitamins A and D. Essentially
these vitamins for health care emphasize the importance of careful
monitoring of their content in cod liver oil, especially when supple-
mentation is used constantly or heavily used[39].

Nutritional Benefits

The omega-3 fatty acids found in cod liver oil are known to sup-
port heart health, brain function and control inflammation. Cod liver
oil is rich in vitamin A, a nutrient essential for vision, immune func-
tion and skin health. Vitamin D plays an important role in maintaining
bone health, supporting immune function and contributing to overall
wellness. Cod liver oil provides a natural source of vitamin D [40]. Cod
liver oil is rich in vitamins A and D, it is important to monitor total
intake from various sources, including food sources and additives, to
prevent potential vitamin toxicity These are concerns with dhikaran
methods the use of It can be prevented. Individuals with pre-existing
health conditions or who are currently taking medication are advised
to seek guidance from healthcare professionals before incorporating
cod liver oil supplements into their regimen [41] (Table 2) [42-51].

Animal Source

<z Animal Source s (o Type of Additional Nutrients Health Benefits References
No (per 100g) Omega-3
1 Salmon 2.6g EPA, DHA Protein, Vitamin D, B12 Heart health, brain function [42]
2 Mackerel 41g EPA, DHA Protein, Selenium, B12 Anti-inflammatory, heart health [43]
3 Sardines 22¢g EPA, DHA Calcium, Vitamin D, B12 Bone health, cardiovascular health [44]
4 Herring 2.0g EPA, DHA Vitamin D, Selenium, B12 Immune support, heart health [45]
5 Anchovies 21g EPA, DHA Protein, Selenium, Niacin Cholesterol r;‘::ﬁﬁemem' heart [46]
6 Trout 1.5g EPA, DHA Protein, Vitamin B12, D Heart health, antioxidant support [47]
7 Tuna (Albacore) 1.3¢g EPA, DHA Protein, Vitamin B12, Niacin Brain health, heart health [48]
8 Oysters 0.5g EPA, DHA Zing, Iron, Vitamin B12 Immune support, heart health [49]
9 Caviar 6.8g EPA, DHA Protein, Vitamin B12, Selenium Brain health, anti-inflammatory [50]
10 | F8ss(Omega3 07g ALA, DHA Protein, Vitamin D, B12 Brain health, eye health [51]
enriched)
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Conclusion

Plant and animal sources of omega-3 fatty acids highlight the
importance of a varied and well-defined diet Easily digestible plant
sources for optimal health. The flexibility of these factors allows indi-
viduals to modify their food choices according to personal preferenc-
es and constraints. Nutrition provides appropriate options that can
meet specific dietary needs and preferences. There are many different
types of omega-3 fatty acids, which means that individuals have the
opportunity to meet their nutritional needs by choosing a variety of
foods, and ultimately omega-3-rich foods that promote cardiovascu-
lar health, cognitive function, and overall well-being. being, whether
their source is of plant or animal origin Regardless, it represents a
comprehensive approach to the health benefits associated with these
essential fatty acids While nutrition as the field of science evolves,
ongoing research into these sources enables individuals to make in-
formed dietary decisions that can enhance long-term health effects.
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