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ABSTRACT 

 

Stephen L. Defelice, founder and chairman of 

the Foundation of Innovation Medicine, created 

the term "Nutraceuticals" in 1989 as a 

combination of the words "nutrition" and 

"pharmaceutical." Nutraceuticals are food-

derived products that are claimed to give 

additional health advantages in addition to the 

fundamental nutritional content present in 

meals. Their kinds may be more significant than 

their quantity in terms of health and disease. 

The aim of this review is to provide a summary 

of the research on the role of functional lipids 

namely: Omega -6 fatty acid, Omega -3 fatty 

acid, Conjugated linoleic acid, Medium chain 

triglycerides and Phytosterols as nutraceuticals 

in human health. Functional lipids have been 

related to the prevention and treatment of a 

variety of ailments, according to new study. 

With the use of supplementary and dietary forms 

of functional lipids, scientific data has 

demonstrated positive improvements in patients 

and favorable benefits in healthy people.  
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1. INTRODUCTION 

A “nutraceutical” is a substance that 

is either a food or a component of food that 

delivers medical or health advantages, 

including illness prevention and treatment. 

Isolated nutrients, nutritional supplements, 

genetically modified "designer" foods, 

herbal products, and processed meals fall 

under this umbrella term, “Nutraceuticals”. 

Nutraceuticals are difficult to distinguish 

from nutrients, food additives, medicines, 

by legal definition since they blur the 

boundary between food and 

pharmaceuticals. 

According to the adage of a Greek 

physician Hippocrates (known as the 

founder of medicine), “let food be your 

medicine,” the concept behind 

nutraceuticals is to focus on prevention. One 

of the most significant areas of research is 

its function in human nutrition, which has 

far-reaching significance for consumers, 

healthcare professionals, regulators, food 

producers, and distributors. The definition 

of nutraceuticals and associated products 

varies according to the source. They are 

classified based on their natural source, 

pharmacological characteristics, and 

chemical constitution. 

Nutraceuticals have sparked great 

attention in recent years because of their 

potential nutritional, safety, and medicinal 

impacts. These compounds may have a role 

in a variety of biological activities, 

including antioxidant defenses, cell 

proliferation, gene expression, and 

mitochondrial integrity. As a result, 

nutraceuticals can be used to enhance 

health, prevent chronic illnesses, delay the 

aging process and therefore extend life 

expectancy, or simply to maintain the body's 

functions and integrity. These products are 

regarded as healthy sources for the 

prevention of life-threatening illnesses such 

as diabetes, renal and gastrointestinal 

problems, and other infections. 

Aside from allergies, Alzheimer's 

disease, cardiovascular disease, cancer, eye 

problems, Parkinson's disease, and obesity, 

nutraceuticals have disease-modifying 

indications connected to oxidative stress. 
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2. FUNCTIONAL FOODS 

For a long time, it has been 

recognized that there is a definite link 

between the food we eat and our health. The 

present notion of functional foods arose 

from the growing understanding that 

consuming nutritious foods results in 

healthy diets, as well as the identification of 

the processes through which foods influence 

metabolism and health. In Japan, in the 

early 1980s, the phrase "functional food" 

was coined 
[1]

. Error! Reference source 

not found.Although there is no unified 

definition of functional food, a common and 

basic definition is "processed foods that 

provide disease-prevention and/or health-

promoting advantages in addition to their 

nutritional value." Nutraceuticals, medicinal 

foods, and probiotic foods, all fall under the 

umbrella of functional foods. A diverse diet 

rich in fruits, vegetables, grains, legumes, 

and seeds provides the greatest health 

advantages. Fortified foods and dietary 

supplements, on the other hand, have been 

advertised, and the food industry has made 

functional food one of their current main 

trends
[2]

. 

Consumption of functional foods on 

a regular basis may be related with 

improved anti-oxidant, anti-inflammatory, 

insulin sensitivity, and anti-cholesterol 

effects. 

The booming self-care movement, 

changes in food laws, and overwhelming 

scientific data showing the crucial 

relationship between nutrition and health 

have all contributed to a surge in interest in 

functional foods over the last decade 
[3]

. 

Functional foods, in addition to novel food 

intended especially to improve health, can 

also include classic, familiar foods for 

which current study discoveries have 

highlighted new health advantages or 

debunked previous assumptions about 

potential detrimental health consequences. 

The growth of scientific and public 

interest in nutrition's potential to prevent 

chronic illness and enhance health, which 

extends beyond the conventional focus on 

nutrient deficient illness prevention, has 

been critical to the growth of functional 

foods. 
 

3. FUNCTIONAL LIPIDS 

Lipids are a varied and ubiquitous 

collection of molecules that perform several 

important biological activities such as acting 

as structural components of cell membranes, 

storing energy, and engaging in signaling 

cascades
[4]

. They are a prominent class of 

biological compounds that perform several 

important roles in many activities. Lipid 

diversity is on par with protein variety: cells 

express tens of thousands of distinct lipids 

and hundreds of proteins to control 

metabolism and transport 
[5]

. 

Fats and lipids are typical dietary 

components that may play important 

functions. Their kinds may be more 

significant than their quantity in terms of 

health and disease. 

Although there is no actual 

definition of functional lipids, they can be 

described simply as a subset of functional 

foods that resemble traditional foods taken 

as part of a regular diet, they have been 

demonstrated to offer physiological 

advantages and/or lower the risk of chronic 

illness in addition to fundamental nutritional 

functions. 
[6]

. 

According to a new study, functional 

lipids have been related to the prevention 

and treatment of a variety of illnesses, 

including obesity, bone health, blood 

pressure, cardiovascular health, diabetes, 

treatment, and management of depression.  

Omega-3 fatty acids that include 

alpha-linolenic acid (ALA), 

eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA), omega-6 

fatty acids that include gamma linoleic acid, 

and linoleic acid, conjugated linoleic acid, 

medium-chain triglyceride oils, and 

phytosterols are examples of functional 

lipids.  
 

3.1 OMEGA-3 FATTY ACIDS 

Polyunsaturated fatty acids (PUFAs) 

containing more than one carbon-carbon 

double bond in their backbone are known as 

omega-3. 
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Nutrition has the ability to have a 

significant impact on physical function and 

body metabolism. Particular emphasis has 

been put on omega-3 polyunsaturated fatty 

acids (n-3 PUFAs), which may be found in 

both terrestrial and marine environments.   

N-3 PUFAs can help decrease 

inflammation and may lessen the risk of 

chronic illnesses including heart disease, 

cancer, and arthritis. They also control 

blood pressure, coagulation, glucose 

tolerance, nervous system growth, and 

function.  

Omega-3 fatty acids are sometimes 

known as “vitamin F” from the word “fatty 

acids” 
[8]

 and include ALA, EPA, and DHA.  

Currently, marine fatty fish such as 

salmon, mullet, and mackerel are the 

primary sources of EPA and DHA for the 

human diet, and alternative EPA and DHA 

sources, such as bacteria, fungus, plants, and 

microalgae, are now being researched for 

commercial production 
[9]

  

ALA may be present in a variety of 

vegetables (spinach, broccoli, tomato, 

brussels sprouts, and rice bran) and meats in 

the form of lipoyllysine (ALA with binding 

lysine residues).  
 

3.1.1 OMEGA -3 FATTY ACIDS AS 

NUTRACEUTICAL 

3.1.2 Effect on Immune cells 

The immune system is a defensive 

mechanism that defends organisms against 

invading diseases such as viruses or 

bacteria. It is made up of a diverse array of 

cells, including immune cells as well as cell-

independent processes. For decades, 

researchers have been studying the effects 

of dietary polyunsaturated fatty acids 

(PUFAs) on the immune system, with a 

particular focus on the omega-3 PUFAs.  

Omega-3 fatty acids have been shown to 

change three major aspects of macrophage 

biology: cytokine and chemokine synthesis 

and secretion, phagocytosis capability, and 

polarisation into conventionally activated or 

alternatively activated macrophages 
[12-13]

. 

Supplementation with omega-3 fatty 

acids has been found to be helpful in a 

variety of T-mediated illnesses, including 

autoimmune hepatitis 
[14]

 and asthma
[15]

 Ex 

vivo, dietary supplementation with botanical 

omega-3 fatty acids reduces basophil 

production of leukotrienes in asthmatic 

patients
[16]

. Interestingly, dietary omega-3 

fatty acids enhance particular 

immunological activities in certain immune 

cell types, such as phagocytosis by 

macrophages and neutrophils or Treg 

differentiation, suggesting that omega-3 

fatty acids do not operate as unspecific 

immune-repressors
[17]

. 
 

3.1.3 Cardiovascular disease (CVD): 

In individuals with established 

coronary heart disease, omega-3 fatty acids 

have been found to dramatically lower the 

risk of sudden death due to cardiac 

arrhythmias 
[18]

. Large-scale epidemiologic 

studies indicate that individuals at risk for 

coronary heart disease (CHD) benefit from 

eating omega-3 fatty acids from plants and 

seaweed. Although the optimum dosage is 

undefined, findings from prospective 

secondary prevention research suggest that 

EPA+DHA intakes ranging from 0.5 to 1.8 

gramme per day (from fatty fish or 

supplements) are extremely advantageous 
[19]

. 

A high EPA+DHA intake altered the 

expression of 1040 genes, whereas HOSF 

(high-oleic acid sunflower oil) consumption 

altered the expression of just 298 genes. 

EPA+DHA consumption reduced the 

expression of genes involved in 

inflammatory and atherogenic pathways, 

including nuclear transcription factor 

kappaB signalling, eicosanoid production, 

scavenger receptor function, adipogenesis, 

and hypoxia signalling 
[20]

.There have been 

contradictory reports concerning EPA and 

DHA and their usage in severe coronary 

events following myocardial infarction. 

EPA+DHA has been linked to a lower risk 

of recurrent coronary artery events and 

sudden cardiac death following an acute 

myocardial infarction percent as well as a 

lower risk of heart failure events 
[21-23]

. 
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Long-chain omega-3 fatty acids have 

an essential function in atherosclerosis 

stabilisation and lowering the risk of 

cardiovascular events. In fact, individuals 

with acute coronary syndrome had 

considerably lower blood levels of EPA and 

elongated metabolite of EPA and DPA than 

those without the condition
[24]

. A 

randomised experiment in type 2 diabetes 

patients revealed that supplementing with 

1,800 mg of EPA per day dramatically 

reduced CIMT(carotid intimal-medial 

thickness) and improved brachial-ankle 

pulse wave velocity, implying a reduction in 

atherosclerosis and enhanced endothelial 

function
 [25]

.  

Randomized controlled studies have 

conclusively shown that omega-3 fatty acids 

can dramatically reduce the occurrence of 

CVD events in individuals with coronary 

artery disease. So far, the most compelling 

data comes from trials in which marine-

derived omega-3 fatty acids were taken as 

supplements or in fish. More clinical 

research is needed to establish ALA's 

cardioprotective effects. Although 

supplementations are a viable option, a 

food-based approach to boosting omega-3 

fatty acids is preferable. More clinical and 

mechanistic research is needed to validate 

and clarify the health effects of omega-3 

fatty acids for both primary and secondary 

prevention 
[19]

. 
 

3.1.4 Alzheimer's disease (AD): 

AD is the most prevalent 

neurodegenerative disease in the elderly and 

the primary cause of dementia. DHA 

consumption is needed for proper 

neurodevelopment and brain health, 

especially during prenatal brain 

development 
[26]

. Animal models of 

Alzheimer's disease show that a lack of 

DHA in brain tissue causes behavioural 

impairments, eventually leading to 

neurodegeneration and cognitive 

dysfunction similar to that seen in 

Alzheimer's patients 
[27-29]

.
 
Reduced DHA 

levels have been shown to have a negative 

impact on glutamate, a key excitatory 

neurotransmitter that contributes to the 

integrity of brain function in learning and 

memory performance 
[30]

. DHA also appears 

to affect a variety of cellular activities, 

including increased membrane fluidity of 

amyloid precursor protein (APP) and a shift 

toward non-amyloidogenic processing, 

which inhibits and secretase, decreasing 

amyloid-release. 
[31]

 The findings of 

controlled trials done over the previous 

decade show that dietary supplementation 

with omega-3 fatty acids is only effective in 

the early stages of cognitive impairment. 

Epidemiological studies also show that a 

Mediterranean-style diet (high in plant-

derived ALA and Long chain-PUFA from 

fish and shellfish) may be protective against 

neurodegenerative disorders like 

Alzheimer's and Parkinson's 
[32] 

.  

Consumption of long chain omega-3 

PUFAs (omega-3 fatty acids) may delay 

cognitive decline and prevent the 

advancement of mental health diseases such 

as Alzheimer's disease, according to 

epidemiological and experimental research. 

Lower levels of omega-3 fatty acids in the 

erythrocyte membrane or plasma of 

individuals suffering from 

neurodegenerative disorders as compared to 

healthy persons demonstrate a link between 

mental health disorders and omega-3 fatty 

acids 
[33-35]

. 
 

3.1.5 Foetal/Neonatal Development: 

Numerous advantages have been 

linked to the administration of omega-3 

fatty acids throughout pregnancy and the 

postpartum period, whether through the diet 

or through supplements such as fish oil. 

Data from observational studies show that 

consuming omega-3 fatty acids during 

pregnancy, either through food or 

supplementation, is related with improved 

neurodevelopmental outcomes in the infant 
[36]

. 

Children born to mothers who were 

identified with no seafood consumption had 

the highest risk of adverse or suboptimal 

outcomes, defined as testing in the lowest 

quartile for verbal and performance IQ at 
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age 8, behavioural problems at age 7, and 

poor scores on early development tests 

evaluating fine motor skills, social skills, 

and communication skills as compared to 

those children born to mothers who 

consumed seafood during the pregnancy 
[37]

 

Omega-3 fatty acids appear to be 

essential during nursing as well. Fish oil 

supplementation during pregnancy and 

breastfeeding reduced the risk of new-born 

allergies. The overwhelming amount of 

evidence shows that omega-3 fatty acid 

consumption during pregnancy is critical for 

foetal brain growth and the child's future 

neurodevelopment, and that omega-3 fatty 

acid deficiency during pregnancy is related 

with poor developmental and behavioural 

scores. 
 

3.2 OMEGA-6 FATTY ACIDS 

Omega-6 fatty acids, like omega-3s, 

are polyunsaturated fatty acids, that may be 

found in vegetable oils, nuts, and seeds. The 

major dietary omega-6 fatty acid is linoleic 

acid. Linoleic acid, when ingested, can be 

transformed to longer-chain fatty acids such 

as arachidonic acid by chain elongation and 

desaturation. In the body, omega-6 fatty 

acids have two primary roles: (1) they work 

as membrane structural components, 

modulating membrane function, and (2) 

they act as precursors of eicosanoids, which 

regulate renal and pulmonary function, 

vascular tone, and inflammatory responses 
[38]

. 
 

3.2.1 OMEGA- 6 FATTY ACIDS AS 

NUTRACEUTICAL: 

3.2.2 Arachidonic Acid (ARA) 

Foods such as poultry, animal organs 

and meat, fish, seafood, and eggs can be the 

sources of Arachidonic acid. ARA is 

incorporated in phospholipids in the cytosol 

of the cell, which is adjacent to the 

endoplasmic reticulum membrane, that is 

densely packed with the proteins required 

for phospholipid synthesis and allocation to 

the various biological membranes 
[39]

. As 

ARA is a basic component of cell structure, 

it will be especially important during 

development and growth, as well as in the 

event of severe or extensive cell damage 

and injury.  

Polyunsaturated fatty acids 

(PUFAs), particularly ARA, influence the 

function of numerous ion channels, the 

activity of various enzymes, and are 

involved in cell apoptosis, necrosis, and 

death, all of which occur during 

embryogenesis and have a significant 

physiological and pharmacological impact 

on newborn health 
[40]

 Children with autism 

exhibited lower blood PUFA levels, 

particularly ARA, than typical children, but 

showed significant improvement following 

dietary PUFA consumption 
[41-42]

 

PUFA, particularly free unesterified 

ARA, has been shown to have tumoricidal 

action in vitro and in vivo in previous 

studies. Human cervical cancer (HELA) 

cells and methyl cholanthrene-induced 

sarcoma cells were shown to be inhibited in 

vitro by free ARA. Free ARA increased the 

production of superoxide anion and lipid 

peroxidation in tumor cells, indicating a 

probable link between unesterified PUFA's 

capacity to enhance free radicals and their 

tumoricidal activity 
[43-44]

. 

ARA supplementation during 

resistance exercise may improve anaerobic 

capacity while reducing the inflammatory 

response to exercise. However, AA 

supplementation did not result in 

significantly higher increases in strength, 

muscle mass, or muscular hypertrophy 

indicators 
[45]

. This fatty acid is mostly 

found in animal products such as chicken, 

beef, pork, and fish. 
  

3.2.3 Linoleic Acid (LA) 

Linoleic acid is the most often 

encountered PUFA in the human diet. 

Linoleic acid has four major fates after 

absorption. Like all fatty acids, it can be 

utilized as a source of energy. It may be 

esterified to generate neutral and polar lipids 

such phospholipids, triacylglycerols, and 

cholesterol esters. Linoleic acid, as a 

component of membrane phospholipids, 

functions as a structural component to 

maintain a level of membrane fluidity of the 



Sneha S. Bhat. Functional lipids as nutraceuticals: a review 

                            International Journal of Science and Healthcare Research (www.ijshr.com)  116 

Vol.6; Issue: 4; October-December 2021 

epidermis' transdermal water barrier. 

Furthermore, when liberated from 

membrane phospholipids, it can be 

enzymatically oxidized to a number of cell 

signaling derivatives 
[46]

.  

Overall, findings from clinical trials 

and meta-analyses show a link between high 

dietary intakes or tissue levels of n-6 PUFA, 

especially LA, and reduced cardiovascular 

risk (primarily of the plasma lipid profile), 

as well as improved long-term glycemic 

management and insulin resistance 
[48]

.   
 

3.2.4 Conjugated Linoleic Acid (CLA) 

CLA, as minor lipids with a claimed 

functional dietary status, is gaining 

popularity in the treatment of major 

illnesses in humans such as cancer, 

atherosclerosis, and diabetes. CLA 

supplementation has also been utilized in 

sports in recent years, with the goal of 

reducing body fat and perhaps improving 

performance 
[47]

 CLA was initially found as 

a fatty acid with significant anti-

carcinogenic characteristics, but research on 

its health impacts has expanded to include 

anti-obesogenic and anti-atherosclerotic 

qualities 
[49]

 Polyunsaturated fatty acids 

(PUFAs) like CLA and its metabolites can 

impact gene transcription at the nucleus 

level by interacting with other nuclear 

receptors and transcription factors 
[50]

.  

CLA may aid in decreased energy or 

food intake and increased energy 

expenditure, as well as decreased 

preadipocyte differentiation and 

proliferation, decreased lipogenesis and 

enhanced lipolysis and fat burning. CLA 

intake leads to fat and total body weight 

loss, lowers plasma concentrations of total 

and low density lipoprotein (LDL) 

cholesterol, and has an anti-inflammatory 

impact, according to animal and human 

studies. 

CLA suppresses cancer by 

preventing tumor development and 

metastatic metastasis. It has a rapid onset of 

action and begins to suppress both 

malignant and benign tumors nearly 

immediately 
[52]

. The 10-CLA isomer 

appears to act mainly through modulating 

apoptosis and cell cycle regulation, whereas 

the 9-CLA isomer influences arachidonic 

acid metabolism 
[53]

. 

Many studies strongly show that the 

10-CLA isomer is the bioactive isomer of 

CLA that influences the bodyweight 

alterations seen in type II diabetes patients 
[54]

. Another mechanism by which CLA may 

alleviate hyperinsulinemia (in Zucker 

diabetic fatty rats) is through the 

sensitization of adiponectin, a recently 

discovered hormone produced by adipocytes 

that have been shown to improve insulin 

sensitivity 
[55]

. 

CLA is a powerful anti-atherogenic 

dietary fatty acid that activates PPARs 

(Peroxisome proliferator-activated receptor) 

in animal models of atherosclerosis. 

Surprisingly, LDL cholesterol to HDL 

cholesterol ratios and total cholesterol to 

HDL cholesterol ratios were considerably 

lower in CLA-fed rabbits with less 

atherosclerosis 
[56-57] 

Studies demonstrate 

that 9-CLA promotes the development of 

mineralized bone nodules using human bone 

cells and offer evidence for CLA isomer-

specific effects on bone health 
[58]

.  CLA is 

mostly found in dairy products, although it 

is also present in ruminant meat. 
 

3.3 RATIO OF OMEGA-6/OMEGA-3 

Linoleic acid, an omega-6 fat, and 

the ARA it produces are crucial in reactions 

such as redness, swelling, heat, and 

discomfort.  Acute inflammatory reactions, 

on the other hand, are intended to be swiftly 

reduced by resolvins derived from long-

chain omega-3 fatty acids, EPA and DHA. 

Thus, a healthy omega-6/3 ratio in the diet 

may be crucial for preventing an excessive 

and protracted inflammatory response, 

which might lead to tissue damage and, 

potentially an autoimmune disease. 

A high omega-6/3 ratio predisposes 

to supraphysiologic inflammatory responses 

and contributes to persistent low-grade 

inflammation. Overconsumption of linoleic 

acid, mostly from synthetic omega-6 seed 

oils, and a deficiency of EPA and DHA 
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have been hypothesized to cause the 

population to become pro-inflammatory and 

pro-thrombotic 
[59-60]

. 

In both animal and human research, 

a high omega-6 fatty acid consumption and 

a high omega-6/omega-3 ratio are linked 

with weight growth, whereas a high omega-

3 fatty acid intake reduces the risk of weight 

gain. In animals, lowering the LA/ALA 

ratio reduces overweight and obesity. 

Intake of plant oils high in n-6 

PUFA and comparatively low consumption 

of marine foods (high in n-3 PUFA) raises 

the n-6/n-3 ratio. When one consumes a diet 

high in ALA and low in LA, the levels of 

EPA and DHA in muscle tissue rise due to 

less competition for Δ6 desaturase. The n-

6/n-3 consumption ratio in most Indian 

consumers is 1/30-70, whereas the optimum 

ratio is 1/5-10 to preserve human health 
[84]

.  

It is critical to make every attempt to 

reduce omega-6 fatty acid intake while 

boosting omega-3 fatty acid intake. This 

could be implemented by (1) switching from 

omega-6 fatty acid-rich dietary vegetable 

oils (corn oil, sunflower, safflower, 

cottonseed, and soybean oils) to omega-3-

rich oils (flax, perilla, chia, rapeseed) and 

monounsaturated oils like olive oil, hazelnut 

oil, or the new high monounsaturated 

sunflower oil and (2) increasing fish 

consumption to 2-3 times per week while 

lowering meat consumption 
[61]

. 
 

3.3 MEDIUM CHAIN 

TRIGLYCERIDES (MCT) 

Medium-chain triglyceride oil, as the 

name implies, contains medium-length 

chains of lipids known as triglycerides. 

MCTs are more easily absorbed than longer-

chain fatty acids present in many other 

meals due to their shorter length. During 

digestion, MCTs are hydrolyzed more 

quickly and thoroughly. The majority of the 

non-hydrolyzed MCTs that remain are 

easily absorbed by intestinal cells. 

MCT oil is most typically derived 

from coconut oil, as MCTs account for more 

than half of the fat in coconut oil. These fats 

can also be present in foods like palm oil 

and dairy products 
[62] 

. 

MCT has been used for decades to 

treat a variety of metabolic and digestive 

disorders, including pancreatic 

insufficiency, fat malabsorption, poor 

lymphatic chylomicron transfer, severe 

hyperchylomicronemia, and complete 

parenteral feeding.  MCTs are also included 

in newborn formulae for premature babies 
[63]

 MCT-supplemented diets are a potential 

strategy in the fight against adipogenic and 

steatogenic illnesses. Feeding healthy rats 

MCT-containing diets vs LCT (long chain 

triglycerides) containing diets significantly 

reduces fat deposition without altering 

whole-body protein content or absorption 
[64]

 The effect of MCT intake on body 

weight varies significantly depending on the 

study and diet regimen design. Women on a 

one-month diet with MCT supplying 30% of 

total calories exhibited better fat oxidation 

and energy expenditure compared to women 

on LCT-containing meals, as well as a 

tendency to lose bodyweight 
[65]

 An 

immediate decrease in food intake caused 

by MCT oil consumption is related to an 

increase in Leptin, a hormone with a well-

known anti-orexigenic action 
[66]

 Rising 

lactate levels during exercise may have a 

negative impact on performance. 

Surprisingly, MCTs may aid in the 

reduction of lactate accumulation. Previous 

research discovered that athletes who had 6 

grams, or approximately 1.5 teaspoons, of 

MCTs with meal before cycling had lower 

lactate levels and felt it easier to exercise 

than those who consumed LCT 
[67]

.  

According to one in-vitro 

investigation, MCT capric acid, enhanced 

seizure control better than a commonly used 

anti-epileptic medication 
[68]

.  

An MCT ketogenic diet provides an 

additional energy source: ketones. This may 

improve the survival of brain cells. It also 

inhibits a brain receptor that promotes 

memory loss. While hereditary factors play 

a role, research shows that 20 to 70 

grammes of supplementary MCTs including 

caprylic or capric acid may help with mild 
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to severe Alzheimer's symptoms 
[69-70]

. A 

previous in-vitro study found that coconut 

oil, which contains several MCTs, reduced 

Candida albicans growth by 25%. This yeast 

is widespread and can cause thrush and 

other skin diseases. An in-vitro study also 

found that coconut oil inhibited the growth 

of Clostridium difficile, a disease-causing 

bacterium. The ability of coconut oil to 

inhibit yeast and bacterial development may 

be attributed to the caprylic, capric, and 

lauric acid found in MCTs 
[71-72].

 

 

3.4 PHYTOSTEROLS (PS) 

Phytosterols are cholesterol-like 

compounds present in all plant sources, with 

vegetable oils having the greatest amounts. 

Although plants offer a lot of PS, beta-

sitosterol, campesterol, and stigmasterol are 

the most abundant and frequently consumed 

in higher-order plants 
[74]

 Plant sterols are 

more hydrophobic than cholesterol and have 

a stronger affinity for fat-digesting micelles. 

As a result, they can displace intestinal 

cholesterol from the micelles, therefore 

decreasing intestinal cholesterol absorption 
[73] 

 
PS and its saturated form: 

phytostanols, are both found in plant seeds 

and grains. Nuts such as almonds, cashews, 

cocoa seeds (unsweetened chocolate), and 

peanut butter are common dietary sources. 

PS supplementation has been shown 

to decrease total cholesterol (TC) and LDL-

C (Low-density lipoprotein-cholesterol) 

according to a vast pool of work dating back 

to the early 1950s. Previously, the 

effectiveness of food-based vs capsule PS 

carriers was fiercely debated; however, 

recent clinical trials have shown that oral PS 

supplements (capsules and tablets) had a 

similar LDL-C reducing response to 

fortified meals
[76-80]

. 

Non-esterified cholesterol is 

integrated into bile salt micelles under 

normal physiological circumstances for 

presentation to the brush border of 

enterocytes, where membrane-associated 

transport proteins promote absorption
[81]

. 

However, in the presence of PS, there is a 

reduction in cholesterol incorporation into 

micelles. It is commonly assumed that 

reduced cholesterol micellization is caused 

by PS's intrinsic hydrophobic structural 

characteristics, which compete with and 

displaces cholesterol, resulting in greater 

fecal loss 
[83]

. The main drawback is that 

they can interfere with carotenoid 

absorption, however, this can be 

compensated either in the diet or by 

including these compounds in suitable 

carriers. Phytosterols have also been shown 

to have anticancer effects and to modulate 

the immune system
[83]

. 

 
Table 1: Dietary sources of Functional Lipids[85]  

 

4. CONCLUSION 

Functional lipids are dietary 

components that have the potential to 

influence human health by decreasing 

illness risk and increasing quality of life. 

They have been shown to be effective, and 

they are readily available and cost-efficient 

to incorporate in the food chain/diet. 

Nonetheless, additional research is needed 

to properly examine and clarify the dosages, 

Functional Lipid Dietary Sources 

 

Omega-3 Fatty Acid 

Eicosapentaenoic acid and docosahexaenoic acid: Fatty fish such as mackerel, sardine, tuna and micro 

algae. 
Alpha linolenic acid: Dark green leafy vegetables, flax seed oil, chia seed oil, egg, meat, sea buckthorn, 

hemp seed oil, canola oil, walnuts, hazelnuts 

 
Omega-6 Fatty Acid 

 

Linoleic acids: Vegetable oil, salad dressing, nuts 
Gamma linolenic acid: Black currant oil, evening primrose oil, borage oil 

 

Conjugated linoleic Acid 

 

Milk, meats (kangaroo meat), grass fed ruminants, egg yolk, fish, fresh ground beef, butter fat, plain 

yogurt, cultured buttermilk, custard style yogurt, cheddar cheese.  

Medium Chain Triglyceride Animal fat, palm oil, coconut oil, cocoa butter. 

 

Phytosterols Wheat germ, corn oil, canola oil, almonds, brussels, sprouts, flaxseed, peanut butter, cauliflower, olive oil, 
sesame seeds.  
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dietary intake, effectiveness, and processes 

of the numerous functional lipids described.  

More research is needed to better 

understand the creation of reliable disease 

biomarkers, clinical trials, and long-term 

consequences of these lipids in people. 
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