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Abstract

This review delves into the toxicology of edible oils and fats, focusing on their health implications, processing methods,
contaminants, and safety practices. It discusses the types of fats, processing techniques, contaminants, health effects,
safe consumption practices, current research, and future directions. The review distinguishes between saturated,
unsaturated, and trans fats, examines harmful contaminants, and provides guidelines for healthier choices. It also
highlights the impact of dietary fat choices on health and identifies potential future research areas such as personalized
nutrition and sustainable fat sources. The review aims to provide practical recommendations for improving health and
safety.
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1. Introduction

Edible oils and fats are essential components of the human diet, providing energy, essential fatty acids, and aiding in the
absorption of fat-soluble vitamins [1-4]. They are sourced from various origins:

Animal sources: Animal sources of edible oils and fats include butter, lard, tallow, meat and dairy products, and chicken
fat [5). Butter, which is high in saturated fats and cholesterol, should be used sparingly due to its potential to increase
LDL cholesterol levels and risk of heart disease. Lard, obtained from pork fat, is a solid fat commonly used in cooking
and baking. Tallow, made from beef or lamb fat, is similarly high in saturated fats and carries comparable health risks.
Meat and dairy products, such as cheese and cream, also contribute to a high fat intake. Excessive consumption of animal
fats can negatively affect heart health. To mitigate these risks, moderation is essential, and incorporating healthier
options like plant-based oils can help lower saturated fat consumption.

Plant sources: Plant-based edible oils and fats offer healthier alternatives to animal fats by providing beneficial
unsaturated fats . Oils such as olive, canola, avocado, coconut, and palm, as well as those from nuts and seeds, are rich
in monounsaturated fats and antioxidants. These oils are commonly used in cooking, baking, and as salad dressings.
Monounsaturated fats in olive, canola, and avocado oils can help reduce LDL cholesterol levels and lower the risk of
heart disease. Meanwhile, the polyunsaturated fats found in nut and seed oils support heart health and help reduce
inflammation. However, oils high in saturated fats, like coconut and palm oil, can affect heart health if consumed in
excess. A well-balanced diet that includes plant-based oils can provide essential nutrients and contribute to overall well-
being.

Processed sources: Processed sources of edible oils and fats are derived from raw materials through industrial methods,
often including modified or refined oils used in cooking, baking, and edible manufacturing. Key examples include
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margarine, shortening, vegetable oil blends, fried edibles oils, and creamers. These oils can have health implications,
including trans fats, saturated fats, and oxidation. Trans fats can raise LDL cholesterol levels and lower HDL cholesterol,
increasing the risk of heart disease. Saturated fats can contribute to elevated cholesterol levels and cardiovascular issues
when consumed in excess. Refinement can remove beneficial nutrients, leading to harmful compounds. To minimize
health risks, limit consumption of processed oils and fats, opt for oils with minimal processing, and avoid products with
high trans fat content.

Fats can be categorized into saturated, unsaturated, and trans fats. Understanding the composition and effects of these
fats is crucial for assessing their impact on health. Toxicology is vital for evaluating the safety and health risks associated
with edible oils and fats. Health implications include cardiovascular diseases, cancer, obesity, metabolic disorders, and
liver health. Contaminants in oils include polycyclic aromatic hydrocarbons (PAHs), 3-MCPD, glycidyl esters, and
pesticides. Understanding the toxicology of edible oils and fats helps consumers make informed dietary choices, informs
regulatory bodies, and supports public health initiatives.

2. Methodology

This review examines the toxicological effects of oils and fats on human health, addressing potential risks, mechanisms
of toxicity, and safety measures. The aim is to consolidate current research on the toxicology of oils and fats, identify
associated health risks, assess safety measures, and pinpoint knowledge gaps for future investigation. The review
utilizes academic databases such as PubMed, Google Scholar, JSTOR, Scopus, and Web of Science, incorporating peer-
reviewed articles, reviews, and clinical studies published in the last 20 years (2004-2024) in English, focusing on human
health. Information is categorized into themes including types of oils and fats, mechanisms of toxicity, health
implications, and safety measures and regulations.

The review discusses the topic's importance, explains the literature search process, and details the main findings. It
covers themes such as types of oils and fats, mechanisms of toxicity, health implications, safety measures and
regulations, and the evaluation of regulatory policies. The review concludes by summarizing the main findings,
discussing public health implications, and offering suggestions for future research directions. Additionally, it includes a
comprehensive list of all referenced studies and sources.

3. Results and discussion

3.1. Types of fats and their Sources
This chapter discusses different types of fats and their sources [6-13].

3.1.1. Saturated fats

Saturated fats are found in both animal and plant sources and are characterized by having no double bonds between
carbon atoms. They are present in red meat, poultry, dairy products, and processed meats. Consuming high amounts of
saturated fats can raise LDL cholesterol levels, which may lead to cardiovascular diseases and weight gain. Health
organizations recommend limiting saturated fat intake to less than 10% of daily calories. To achieve this, one should
reduce the consumption of edibles high in saturated fats and choose healthier fat sources, such as unsaturated fats found
in plant-based oils. Balancing saturated fat intake with unsaturated fats can contribute to maintaining heart health and
overall well-being.

3.1.2. Monounsaturated fats

Monounsaturated fats, which have one double bond in their fatty acid chains, are a type of unsaturated fat with notable
health benefits. They are found in olive oil, avocado oil, canola oil, nuts and seeds, and nut butters. These fats can help
lower LDL cholesterol levels, reduce inflammation, and aid in weight management. However, because they are calorie-
dense, they should be consumed in moderation. Using healthy substitutes, such as olive oil, can improve heart health.
Including monounsaturated fats in a balanced diet contributes to better overall nutrition and supports long-term health.

3.1.3. Polyunsaturated fats

Polyunsaturated fats, found in various plant and animal sources, are essential for health and offer several benefits. They
are primarily present in omega-3 fatty acids, which are found in fatty fish, flaxseeds, chia seeds, and walnuts. These fatty
acids are also found in vegetable oils, nuts, and seeds. Algal oil serves as a plant-based source of omega-3s.
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Polyunsaturated fats can help lower LDL cholesterol levels, reduce inflammation, and support brain function. However,
since they are calorie-dense, they should be consumed in moderation. Incorporating polyunsaturated fats into a
balanced diet can provide essential nutrients and support overall health. In summary, polyunsaturated fats are a crucial
component of a healthy diet, offering benefits for heart health, inflammation, and brain function.

3.1.4. Trans fats

Trans fats are unsaturated fats that have been chemically altered through hydrogenation, resulting in two types:
industrially produced trans fats and naturally occurring trans fats. Industrially produced trans fats are found in partially
hydrogenated oils used in processed edibles, while naturally occurring trans fats are present in small amounts in some
animal products. Trans fats have significant health implications, including increasing LDL cholesterol levels and
decreasing HDL cholesterol levels, which can raise the risk of cardiovascular diseases. They can also promote
inflammation, potentially leading to chronic conditions such as diabetes. Additionally, a high intake of trans fats can
contribute to weight gain and obesity, increasing the risk of metabolic syndrome. Regulatory measures and dietary
guidelines stress the importance of reducing or eliminating trans fat intake to enhance overall health and well-being.

3.2. Processing of oils and fats

Edible oil and fat production involves three key processing techniques: hydrogenation, refining, and mechanical
extraction [14-18]. Hydrogenation creates stable fats, but can produce trans fats, leading to health risks. Refining
purifies crude oils but can strip nutrients and leave trace chemicals. Mechanical extraction methods, like cold pressing
and expeller pressing, use physical processes but may be less efficient and costly. Understanding these processes helps
consumers and producers make informed choices about oil consumption.

3.2.1. Hydrogenation

Hydrogenation is a chemical process that converts unsaturated fats into saturated fats by adding hydrogen atoms to
their fatty acid chains. This process results in a more stable and solid product at room temperature. Hydrogenated oils
are commonly used in the edible industry to improve texture and extend shelf life and are also used in non-edible
products like cosmetics and soaps. However, partial hydrogenation can produce trans fats, which are associated with
adverse health effects, such as increased LDL cholesterol levels and a higher risk of cardiovascular disease. Regulatory
measures have been implemented to limit or ban partially hydrogenated oils, and edible labels often indicate their
presence. To avoid these negative effects, alternatives like non-hydrogenated plant oils, such as olive oil and canola oil,
are recommended.

3.2.2. Refining

It is a process that purifies crude oils and fats by removing impurities and unwanted components. It involves several
steps, including degumming, neutralization, bleaching, deodorization, and winterization. Refined oils are used in various
applications such as the edible industry, cosmetics, pharmaceuticals, and biodiesel production. However, refining can
decrease the nutritional value of oils by removing beneficial compounds like tocopherols and phytosterols. Additionally,
some refining processes may leave trace amounts of chemicals, which could pose potential health risks if not properly
removed. Regulations and quality standards ensure that refined oils meet safety and purity criteria, and edible labels
indicate whether the oil has been refined. Alternatives like cold-pressed or unrefined oils retain higher nutritional value
but may have lower smoke points and shorter shelf lives. Understanding the refining process helps consumers make
informed decisions about oil consumption and its health implications.

3.2.3. Mechanical extraction methods

These techniques used to obtain oils and fats from plant and animal sources without the use of chemical solvents. These
methods rely on physical processes to separate the oil from the raw materials, producing high-quality, minimally
processed oils. Key methods include:

Cold pressing: Involves grinding raw materials and pressing them at low temperatures to extract oil, which helps
preserve the oil's natural nutrients and flavor. Expeller pressing: More efficient and capable of handling larger quantities
of material, though it generates some heat due to friction. Hydraulic pressing: Uses a hydraulic press to extract oil from
materials with lower oil content, applying high pressure to facilitate extraction. Solvent-free methods: Include cold and
expeller pressing, which do not use solvents like hexane, ensuring the oil remains free from chemical residues.
Enzymatic extraction: Utilizes specific enzymes to break down cell walls and release the oil, enhancing extraction
efficiency and oil quality. However, mechanical methods can be less efficient and more costly due to the need for
specialized equipment and labor.
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3.3. Contaminants in edible oils and fats

Edible oils and fats pose significant health risks due to contamination with harmful substances during production,
processing, and storage. Polycyclic Aromatic Hydrocarbons (PAHs), 3-MCPD and glycidyl esters, and pesticide residues
are particularly concerning. PAHs, formed during incomplete combustion, can enter the food chain through cooking
methods and environmental contamination. 3-MCPD and glycidyl esters are carcinogens that can cause kidney damage
and reproductive toxicity. Pesticide residues, used in agriculture, can cause endocrine disruption and neurotoxicity.
Understanding and managing these contaminants is crucial for public health and safe food production [19-23].
Contaminants in edible oils and fats can pose significant health risks.

3.3.1. Polycyclic aromatic hydrocarbons (PAHs)

Polycyclic aromatic hydrocarbons (PAHs) are organic compounds formed during the incomplete combustion of organic
materials, such as fossil fuels, tobacco smoke, and edibles. These persistent environmental pollutants are commonly
found in edible products, particularly in oils and fats subjected to high-temperature processing. PAHs can enter edibles
through various routes, including cooking methods, environmental contamination, and exposure to contaminated soil,
air, and water. Exposure to PAHs poses health risks, including increased cancer risk, genetic mutations, and respiratory
issues. To mitigate these risks, regulations and safety measures focus on regularly assessing PAH levels in edible
products, employing mitigation strategies like using lower cooking temperatures and avoiding charring, ensuring
proper storage of oils and fats to minimize contamination, and conducting routine tests to ensure compliance with safety
standards.

3.3.2. 3-MCPD and glycidyl esters

3-MCPD (3-monochloropropane-1,2-diol) and glycidyl esters are chemical contaminants that can form during the
processing of edible oils and fats, particularly under high-temperature conditions. 3-MCPD is produced when
hydrochloric acid reacts with glycerol during the refining process, especially in deodorization, and is classified as a
probable human carcinogen that may cause kidney damage and reproductive toxicity. Glycidyl esters result from the
reaction between glycidol and fatty acids during high-temperature processing and are considered potential carcinogens
with possible genotoxic effects.

Both 3-MCPD and glycidyl esters can enter edible products through high-temperature refining methods like
deodorization and bleaching. Although less common, environmental sources may also contribute to their presence.

The health implications of these contaminants include increased cancer risk. Long-term exposure to 3-MCPD may lead
to kidney damage and reproductive issues, while glycidyl esters are linked to potential genotoxic effects.

Regulatory agencies set limits on the levels of 3-MCPD and glycidyl esters in edible products to protect consumer health.
Mitigation strategies involve optimizing processing conditions to reduce the formation of these contaminants and using
alternative methods to avoid their creation. Regular testing and adherence to safety regulations are essential for
ensuring that edible products meet safety standards and are free from excessive contaminants.

To ensure consumer safety, it is advisable to choose oils and fats processed with methods that minimize 3-MCPD and
glycidyl ester formation. Ongoing testing and compliance with safety regulations are crucial for reducing exposure to
these harmful substances and ensuring overall consumer safety.

3.3.3. Pesticide residues

These materials are trace amounts of chemicals used in agriculture to control pests, weeds, and diseases. They can be
found in oils and fats from crops treated with pesticides. Long-term exposure to pesticide residues can lead to health
issues, including endocrine disruption, neurotoxicity, and potential carcinogenic effects. Regulatory limits and good
agricultural practices (GAP) help minimize residue levels. Thorough washing and processing of agricultural products
can reduce residues. Edible safety recommendations include choosing organic products, regular testing, and being
informed about pesticide use. Proper agricultural practices, regulatory oversight, and consumer awareness are crucial
for reducing exposure and maintaining edible safety.

3.3.4. Other contaminants

These contaminants include heavy metals, phthalates, mycotoxins, and microbial agents. Heavy metals such as lead,
cadmium, arsenic, and mercury can accumulate in soil and water, subsequently contaminating crops and edible
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products [24-26]. Phthalates, used in plastics, can leach into edibles through packaging materials and processing
equipment, potentially leading to reproductive toxicity and developmental issues. Mycotoxins, produced by fungi, pose
risks of acute poisoning, liver damage, and cancer. Additionally, microbial contaminants like bacteria, yeast, and molds
can cause foodborne illnesses and spoilage.

To mitigate these risks, regulatory standards, quality assurance practices, and Good Manufacturing Practices (GMP) are
crucial. Ensuring proper storage, handling, and regular monitoring is essential for maintaining edible safety and
minimizing contamination.

3.4. Health effects of fats

Cardiovascular disease (CVD) is a major public health concern, influenced by dietary choices and fat intake. Saturated
fats, found in animal products and processed foods, increase heart disease risk. Unsaturated fats, found in plant-based
oils and nuts, protect heart health. Trans fats, resulting from industrial processing, exacerbate cardiovascular risk.
Understanding these interactions is crucial for managing and preventing CVD, promoting a balanced diet and making
informed food choices [5,19,27-33].

3.4.1. Cardiovascular disease (CVD) and dietary fats

Cardiovascular disease (CVD) is a serious health issue affecting the heart and blood vessels, influenced significantly by
diet, particularly fat intake. High saturated fat intake, found in red meat, poultry, dairy products, and processed meats,
increases cholesterol levels and the risk of heart disease. Health organizations recommend limiting saturated fat intake
to less than 10% of daily calories. Unsaturated fats, such as those in olive oil, avocados, and nuts, can improve heart
health. Trans fats, found in industrially produced and naturally occurring forms, increase the risk of cardiovascular
diseases and inflammation. A balanced diet rich in fruits, vegetables, whole grains, and lean proteins is recommended.

3.4.2. Types of fats and their health implications

Fats significantly impact health. Cardiovascular disease (CVD) refers to a range of conditions affecting the heart and
blood vessels, including coronary artery disease, heart attacks, strokes, and hypertension. Diet, particularly fat intake,
plays a crucial role in both the development and management of CVD. Saturated fats, present in red meat, poultry, dairy
products, and processed meats, can lead to elevated cholesterol levels and an increased risk of cardiovascular disease.
High intake of saturated fats contributes to the development of atherosclerosis and heart disease. Health organizations
recommend limiting saturated fat intake to less than 10% of daily calories. Instead, opting for unsaturated fats, such as
those found in olive oil, avocados, and nuts, can enhance heart health and help maintain healthier cholesterol levels.
Moderation in saturated fat consumption is essential for overall well-being.

3.4.3. The risks of trans fats

Trans fats, a type of unsaturated fat, are chemically altered through hydrogenation and can be found in both industrially
produced and naturally occurring forms. They are associated with an increased risk of cardiovascular diseases,
promotion of inflammation, and contribution to weight gain. Health organizations recommend reducing or eliminating
trans fats from the diet, particularly industrially produced ones. Opting for healthier alternatives, such as plant-based
oils, nuts, and seeds, supports better heart health. Being mindful of edible labels can help manage trans fat consumption
effectively.

3.4.4. The benefits of monounsaturated and polyunsaturated fats

Monounsaturated fats, present in olive oil, avocado oil, canola oil, nuts, seeds, and animal products like chicken and
turkey, provide several health benefits, including improved cholesterol levels, reduced inflammation, and support for
weight management. These fats should be consumed in moderation as part of a balanced diet and can serve as healthy
alternatives to saturated fats. For a better dietary fat profile, choose sources such as olive oil, nuts, and avocados.

3.4.5. Comprehensive dietary recommendations

To support cardiovascular health and manage the risk of cardiovascular disease (CVD), emphasize a balanced diet rich
in fruits, vegetables, whole grains, and lean proteins. To reduce the risk of cancers such as breast and colorectal, limit
intake of saturated fats and avoid trans fats, which are linked to increased risks of prostate and colorectal cancers;
incorporate polyunsaturated fats for potential protective benefits against certain types of cancer. To prevent obesity
and metabolic syndrome, reduce consumption of saturated and trans fats and opt for healthier fats such as
monounsaturated (MUFAs) and polyunsaturated fats (PUFAs) to maintain a healthy weight and improve metabolic
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health. To supportliver health and prevent non-alcoholic fatty liver disease (NAFLD), limit excessive intake of unhealthy
fats and include healthy fats and omega-3 fatty acids in your diet.

3.4.6. Safe consumption practices

To ensure the safe consumption of edible oils and fats, several best practices should be followed. Opt for baking and
roasting instead of frying to reduce the formation of harmful compounds like acrylamides and PAHs, and avoid
excessively high cooking temperatures by choosing oils with high smoke points to prevent degradation [34-43]. Select
high-quality oils with a favorable fatty acid profile and avoid partially hydrogenated oils that contain trans fats; instead,
choose oils rich in monounsaturated and polyunsaturated fats, such as olive oil, avocado oil, and canola oil. Store oils
away from heat, light, and moisture to prevent oxidation and spoilage, using them while fresh and in appropriate
containers. Regularly clean cooking equipment to remove residual fats or contaminants that could affect safety. Pay
attention to edible labels to understand fat content and avoid products with high levels of saturated and trans fats,
opting for those with healthier fat profiles and lower harmful compound levels. Use non-toxic cookware to prevent
leaching of harmful substances and ensure that cooking practices adhere to safety guidelines to minimize health risks.
By following these practices, consumers can reduce harmful compound formation, maintain the quality of oils and fats,
and promote healthier cooking methods.

3.4.7. Understanding edible labels

Edible labels offer crucial details about a product’s nutritional profile, including the types and quantities of fats present.
They indicate total fat, saturated fat, trans fat, and occasionally specific unsaturated fats. By interpreting these labels,
consumers can make better choices, such as selecting items with lower saturated and trans fats and higher amounts of
healthier fats like monounsaturated and polyunsaturated fats. Additionally, edible labels usually provide information
on calories, vitamins, and other nutrients, aiding in overall dietary management and health.

3.4.8. Healthy cooking practices

To minimize harmful compounds in edible oils and fats, consider opting for baking and roasting rather than frying to
reduce acrylamides and PAHs. Avoid cooking at high temperatures and use oils with high smoke points. Select high-
quality oils with a favorable fatty acid profile, steering clear of partially hydrogenated oils. Store oils away from heat
and light, use them while fresh, and choose non-toxic cookware. Regularly clean cooking equipment to eliminate
residual fats or contaminants. Implementing these practices will help promote healthier cooking and reduce the
formation of harmful compounds in edible oils and fats.

3.5. Current research and developments

The edible oils and fats industry is constantly evolving due to advancements in processing techniques, fatty acid
research, and regulatory measures. Techniques like cold pressing, expeller pressing, and supercritical fluid extraction
enhance oil quality and nutritional benefits. Green processing technologies address environmental concerns. Regulatory
measures ensure safety, quality, and consumer education, promoting healthier oils and improved public health [44-51].

3.5.1. Advances in processing techniques

Current research focuses on advances in processing techniques that enhance health outcomes and minimize harmful
compounds. Key developments include cold pressing and expeller pressing, which preserve oil quality and nutrients;
supercritical fluid extraction for purer oils; high-pressure processing to maintain nutritional quality and extend shelf
life; advanced filtration methods for better purity and safety; enzyme technology for more efficient extraction;
nanotechnology for improved stability and delivery of beneficial compounds; and green processing technologies to
reduce environmental impact. These innovations collectively contribute to producing healthier oils with fewer
contaminants, improved flavor profiles, and enhanced nutritional benefits.

3.5.2. New findings on fatty acids

New findings on fatty acids highlight the health benefits of omega-3 fatty acids, which can reduce inflammation, improve
heart health, and support cognitive function. Maintaining a balanced omega-6 to omega-3 ratio is crucial for reducing
inflammation and promoting overall health. Monounsaturated fats, found in olive oil, avocados, and nuts, are beneficial
for cardiovascular health and metabolic function. Trans fats have negative health impacts, including increased risk of
cardiovascular disease and cholesterol levels. Polyunsaturated fats, particularly omega-3 and omega-6 fatty acids, are
crucial for brain health and development. Plant-based diets can provide a healthy fatty acid profile.
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3.5.3. Regulatory measures

Regulatory measures are in place to ensure the safety and quality of edible oils and fats, including clear labeling of fat
content, limits on harmful compounds, quality standards, regular inspections and testing, consumer education, and bans
on partially hydrogenated oils.

3.6. Case Studies and real-world applications

Edible oils, rich in monounsaturated and polyunsaturated fats, are essential for maintaining good health. Consuming
fruits, vegetables, whole grains, and lean proteins supports overall health. Future directions include sustainable
production, nutritional research, innovative processing technologies, regulatory enhancements, and consumer
education [52,53].

3.6.1. The impact of diet on health outcomes

The impact of diet on health outcomes is significant, as dietary choices can influence the risk of developing chronic
diseases such as cardiovascular disease, diabetes, and cancer. Diets high in saturated and trans fats are associated with
increased cholesterol levels, inflammation, and a higher risk of heart disease. Conversely, diets rich in monounsaturated
and polyunsaturated fats, like those found in olive oil, nuts, seeds, and fatty fish, are linked to improved cardiovascular
health, reduced inflammation, and better metabolic function. Additionally, diets emphasizing fruits, vegetables, whole
grains, and lean proteins support overall health and can help manage weight, prevent chronic diseases, and promote
longevity.

3.6.2. Success stories

Success stories demonstrate the positive impact of healthy dietary changes on individual and community health
outcomes. For example, the Mediterranean diet, rich in monounsaturated fats from olive oil and polyunsaturated fats
from nuts and fish, has been linked to lower rates of cardiovascular disease, improved metabolic health, and increased
longevity. Communities that have adopted plant-based diets, emphasizing fruits, vegetables, whole grains, and healthy
fats, have shown reductions in obesity rates and chronic diseases. Personal success stories often highlight significant
weight loss, improved cholesterol levels, and enhanced overall well-being due to adopting healthier eating habits. These
examples underscore the importance of dietary choices in achieving and maintaining good health.

3.6.3. Future directions

Future directions in the study and application of edible oils and fats focus on enhancing health benefits, sustainability,
and safety. Key areas of development include advancements in sustainable production through eco-friendly agricultural
practices and extraction methods to reduce environmental impact and promote healthier oils [54-61].

Ongoing nutritional research explores the effects of various fatty acids and the creation of functional edibles fortified
with beneficial fats like omega-3s to support cardiovascular and cognitive health. Additionally, the adoption of
innovative processing technologies, such as enzymatic and supercritical fluid extraction, aims to improve oil quality and
reduce harmful contaminants.

Strengthening regulatory enhancements is another critical area, with efforts to ensure safety and quality through more
stringent limits on harmful compounds and clearer labeling requirements. Finally, increasing consumer education is
essential to raise awareness about healthy dietary practices and the importance of choosing the right types of fats,
emphasizing the benefits of monounsaturated and polyunsaturated fats while limiting saturated and trans fats.

4., Conclusion

The study and application of edible oils and fats have significant implications for public health, nutrition, and
sustainability. By understanding the different types of fats and their health impacts, individuals can make informed
dietary choices to support cardiovascular health, reduce the risk of chronic diseases, and maintain overall well-being.
Advancements in processing techniques and regulatory measures ensure the safety and quality of edible oils, while
sustainable production practices and innovative technologies pave the way for healthier and more environmentally
friendly options. Continued research and consumer education are essential to promote the benefits of healthy fats and
mitigate the risks associated with harmful ones, contributing to a healthier future for all.

692



World Journal of Advanced Research and Reviews, 2024, 23(02), 686-696

Compliance with ethical standards

Disclosure of conflict of interest

The authors declare that they have no known competing financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

The research was conducted independently, without any direct financial support from entities that could benefit from
the findings of this study.

The authors have strived to ensure that the analysis and recommendations provided are unbiased and based on
rigorous research and evidence. Any affiliations or previous funding mentioned are disclosed for transparency and do
not affect the objectivity of this work

References

[1]
[2]

[14]
[15]

Bowen-Forbes CS, Goldson-Barnaby A. Fats. In: Pharmacognosy. Elsevier; 2024. p. 471-89.

Kesarwani S, Kumar M, Tripathy DB, Gupta A, Kumar S. Oil and Fats as Raw Materials for Industry: An
Introduction. In: Tripathy DB, Gupta A, Agarwal P, Mishra A, Jain AK, éditeurs. Oils and Fats as Raw Materials for
Industry. 1re éd. Wiley; 2024. p. 1-32.

Lawson H. Sources of Oils and Fats. In: Food Oils and Fats. Boston, MA: Springer US; 1995. p. 39-48.D

Venn ZL, Adu-Agyekum E, Bidasee KR. Lipid-Soluble Vitamins: Their Roles in Cardiovascular Health and Diseases.
in Cardiovascular Health and Diseases. In : Lipophilic Vitamins in Health and Disease. Cham : Springer
International Publishing, 2024. p. 107-126.

Gunstone FD. Oils and fats in the food industry. Oxford ; Ames, lowa: Wiley-Blackwell Pub; 2008. 146 p. (Food
industry briefing series).

Agregan R, Popova T, Lopez-Pedrouso M, Cantalapiedra ], Lorenzo JM, Franco D. Fatty acids. In: Food Lipids .
Elsevier; 2022. p. 257-86.

Baum SJ, Kris-Etherton PM, Willett WC, Lichtenstein AH, Rudel LL, Maki KC, et al. Fatty acids in cardiovascular
health and disease: a comprehensive update. ] Clin Lipidol. 2012;6(3):216-34.

Gunstone F. The chemistry of oils and fats: sources, composition, properties and uses. John Wiley & Sons; 2009.
p. 307.

Micha R, Mozaffarian D. Trans fatty acids: effects on metabolic syndrome, heart disease and diabetes. Nat Rev
Endocrinol. 2009;5(6):335-44.

Michas G, Micha R, Zampelas A. Dietary fats and cardiovascular disease: putting together the pieces of a
complicated puzzle. Atherosclerosis. 2014;234(2):320-8.

Sokota-Wysoczanska E, Wysoczanski T, Wagner ], Czyz K, Bodkowski R, Lochynski S, et al. Polyunsaturated fatty
acids and their potential therapeutic role in cardiovascular system disorders—a review. Nutrients.
2018;10(10):1561.

Teegala SM, Willett WC, Mozaffarian D. Consumption and health effects of trans fatty acids: a review. ] AOAC Int.
2009;92(5):1250-7.

Wu JH, Micha R, Mozaffarian D. Dietary fats and cardiometabolic disease: mechanisms and effects on risk factors
and outcomes. Nat Rev Cardiol. 2019;16(10):581-601.

Chakrabarty MM. Chemistry and technology of oils & fats . Vol. 1. Allied Publishers; 2003.

Lawson H. The Basic Chemistry of Oils and Fats. In: Food Oils and Fats. Boston, MA: Springer US; 1995. p. 3-14.

693



[22]

[23]

[24]

[25]

[26]

[36]

[37]

World Journal of Advanced Research and Reviews, 2024, 23(02), 686-696

Lawson HW. Food oils and fats: technology, utilization and nutrition. Springer Science & Business Media; 1995.
0’Brien RD. 155 Edible Fats and Oils Processing. Handb Food Sci Technol Eng. 2006;149:142.

Wan PJ. Introduction to fats and oils technology. AOCS Press, 2000.

Akoh CC. Food lipids: chemistry, nutrition, and biotechnology. CRC press; 2017.

Aladedunye F. Toxic contaminants of thermo-oxidatively processed edible oils/fats. Lipid Technol. juill
2016;28(7):117-21.

Almoselhy RI. A review on health risks from processing contaminants in edible oils and foodstuffs. Int ] Adv
Technol Sci Res. 2021;2(3):143-61.

Moret S, Conte LS. Polycyclic aromatic hydrocarbons in edible fats and oils: occurrence and analytical methods. ]
Chromatogr A. 2000;882(1-2):245-53.

Xia Q, Du Z, Lin D, Huo L, Qin L, Wang W, et al. Review on contaminants in edible oil and analytical technologies.
0il Crop Sci. 2021;6(1):23-7.

Asuku AO, Ayinla MT, Ajibare AJ, Adeyemo MB, Adeyemo RO. Heavy Metals and Emerging Contaminants in Foods
and Food Products Associated with Neurotoxicity. In: Emerging Contaminants in Food and Food Products. CRC
Press; 2024.

Mansour SA. Chemical Pollutants Threatening Food Safety and Security: An Overview. In: Hefnawy M, éditeur.
Advances in Food Protection [Internet]. Dordrecht: Springer Netherlands; 2011;73-117.

Witczak A, Sikorski ZE. Toxins and other harmful compounds in foods. Boca Raton: CRC Press/Taylor & Francis
Group; 2017. 492 p.

Bester D, Esterhuyse A], Truter EJ, Rooyen ] van. Cardiovascular effects of edible oils: a comparison between four
popular edible oils. Nutr Res Rev. déc 2010;23(2):334-48.

Ganesan K, Sukalingam K, Xu B. Impact of consumption and cooking manners of vegetable oils on cardiovascular
diseases- A critical review. Trends Food Sci Technol. janv 2018;71:132-54.

Jaarin K. Chapter 10 - Heated Oil and Its Effect on Health. 2018;315-37.

Liu AG, Ford NA, Hu FB, Zelman KM, Mozaffarian D, Kris-Etherton PM. A healthy approach to dietary fats:
understanding the science and taking action to reduce consumer confusion. Nutr J. 2017;16(1):53.

McDonald RE, Min DB. Food lipids and health - PDF Drive [Internet]. 1996 [cité 31 juill 2024]. 936 p. Disponible
sur: http://www.pdfdrive.com/food-lipids-and-health-d189244434.html

Perumalla Venkata R, Subramanyam R. Evaluation of the deleterious health effects of consumption of repeatedly
heated vegetable oil. Toxicol Rep. 2016;3:636-43.

Saini RD. Chemistry of Oils & Fats and their Health Effects. 2017;9(1):105-19.

Atamaleki A, Motesaddi Zarandi S, Massoudinejad M, Hesam G. Emission of aldehydes from different cooking
processes: a review study. Air Qual Atmosphere Health. 2022;15(7):1183-204.

Atamaleki A, Motesaddi Zarandi S, Massoudinejad M, Samimi K. The effect of frying process on the emission of
the volatile organic compounds and monocyclic aromatic group (BTEX). Int ] Environ Anal Chem.
2023;103(18):6169-82.

Flickinger BD, Huth PJ. Dietary fats and oils: Technologies for improving cardiovascular health. Curr Atheroscler
Rep. 2004;6(6):468-76.

Kroes R, Schaefer EJ], Squire RA, Williams GM. A review of the safety of DHA45-0il. Food Chem Toxicol.
2003;41(11):1433-46.

694



[48]

[49]

World Journal of Advanced Research and Reviews, 2024, 23(02), 686-696

Lee Y], Cho SD, Yoon EK, Kim GH. Safe Intake Methods of Edible Oils and Fats. Safe Food. 2012;7(1):26-31.

Mathios AD. The Importance of Nutrition Labeling and Health Claim Regulation on Product Choice: An Analysis
of the Cooking Oils Market. Agric Resour Econ Rev. 1998;27(2):159-68.

Miglio C, Chiavaro E, Visconti A, Fogliano V, Pellegrini N. Effects of Different Cooking Methods on Nutritional and
Physicochemical Characteristics of Selected Vegetables. ] Agric Food Chem. 2008;56(1):139-47.

PULIGUNDLA P, VARIYAR PS, KO S, OBULAM VSR. Emerging Trends in Modification of Dietary Oils and Fats, and
Health Implications - A Review. 2012;4(7):871-7.

Sidhu KS. Health benefits and potential risks related to consumption of fish or fish oil. Regul Toxicol Pharmacol.
2003;38(3):336-44.

Singh L, Agarwal T. Polycyclic aromatic hydrocarbons (PAHs) exposure through cooking environment and
assessment strategies for human health implications. Hum Ecol Risk Assess. 2022;28(5-6):635-63.

Akoh CC, éditeur. Food lipids: chemistry, nutrition, and biotechnology. Fourth edition. Boca Raton: CRC Press,
Taylor & Francis Group; 2017. 1029 p.

Hamilton R], éditeur. Developments in Oils and Fats [Internet]. Boston, MA: Springer US; 1995.

Hamilton R], Bhati A, éditeurs. Recent Advances in Chemistry and Technology of Fats and Oils [Internet].
Dordrecht: Springer Netherlands; 1987.

Jinadasa BKKK, Van Bockstaele F, Cvejic JH, Simal-Gandara J. Chapter 11 - Current trends and next generation of
future edible oils. In: Bhat R, éditeur. Future Foods. Academic Press; 2022; 203-31.

Lee YY, Tang TK, Phuah ET, Lai OM. Recent Advances in Edible Fats and Oils Technology: Processing, Health
Implications, Economic and Environmental Impact. Springer; 2022.

Rodrigues MS, Dos Passos RM, Pontes PVDA, Ferreira MC, Meirelles AJA, Stevens CV, et al. Enzymatic Degumming
of Rice Bran 0Oil Using Different Commercial Phospholipases and Their Cocktails. Life. 2021;11(11):1197.

Sivakanthan S, Madhujith T. Current trends in applications of enzymatic interesterification of fats and oils: A
review. LWT. 2020;132:109880.

Tyburczy C, Mossoba MM, Rader ]JI. Determination of trans fat in edible oils: current official methods and
overview of recent developments. Anal Bioanal Chem. juill 2013;405(17):5759-72.

Battino M, Forbes-Hernandez TY, Gasparrini M, Afrin S, Cianciosi D, Zhang ], et al. Relevance of functional foods
in the Mediterranean diet: the role of olive oil, berries and honey in the prevention of cancer and cardiovascular
diseases. Crit Rev Food Sci Nutr. 26 mars 2019;59(6):893-920.

Chatzopoulou E, Carocho M, Di Gioia F, Petropoulos SA. The Beneficial Health Effects of Vegetables and Wild
Edible Greens: The Case of the Mediterranean Diet and Its Sustainability. Appl Sci. 21 déc 2020;10(24):9144.

BajZelj B, Laguzzi F, Ro0s E. The role of fats in the transition to sustainable diets. Lancet Planet Health. sept
2021;5(9):e644-53.

Bot A, Floter E. Application of Edible Oils. In: Hamm W, Hamilton R], Calliauw G, éditeurs. Edible Oil Processing.
1re éd. Wiley; 2013;223-49.

Chen ], Zhang L, Li Y, Zhang N, Gao Y, Yu X. The formation, determination and health implications of polar
compounds in edible oils: Current status, challenges and perspectives. Food Chem. 2021;364:130451.

El-Hamidi M, Zaher FA. Production of vegetable oils in the world and in Egypt: an overview. Bull Natl Res Cent.
2018;42(1):109.

Fadda A, Sanna D, Sakar EH, Gharby S, Mulas M, Medda S, et al. Innovative and Sustainable Technologies to
Enhance the Oxidative Stability of Vegetable Oils. Sustainability. 2022;14(2):849.

695



World Journal of Advanced Research and Reviews, 2024, 23(02), 686-696

[59] Pernetti M, van Malssen KF, Floter E, Bot A. Structuring of edible oils by alternatives to crystalline fat. Curr Opin
Colloid Interface Sci. 2007;12(4):221-31.

[60] Vaisali C, Charanyaa S, Belur PD, Regupathi 1. Refining of edible oils: a critical appraisal of current and potential
technologies. Int ] Food Sci Technol. 2015;50(1):13-23.

[61] Zhang], Zhang M, Chen K, Deng D. Improvement strategies for fats and oils used in future food processing based
on health orientation and sustainability: research progress, challenges and solutions. Crit Rev Food Sci Nutr.
2023;0(0):1-17.

696



