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Abstract 
The pursuit of peak athletic performance is intrinsically linked to optimized nutrition, with a growing 
emphasis on natural, nutrient-dense functional foods. Dry fruit oils, extracted from sources such as 
almonds, walnuts, and pistachios, are emerging as a focal point in sports nutrition due to their unique 
composition of bioactive compounds. These oils are rich reservoirs of monounsaturated and 
polyunsaturated fatty acids (MUFAs and PUFAs), including omega-3, -6, and -9, alongside potent 
antioxidants like vitamin E and various polyphenols. This book chapter synthesizes the current 
understanding of how dry fruit oils influence key aspects of an athlete's health and performance. We 
explore their role in energy metabolism, inflammation modulation, and post-exercise recovery. 
Furthermore, this article delves into the effects of these oils on critical health parameters relevant to 
athletes, including cardiovascular function, weight management, hormonal balance (specifically 
testosterone), sexual health, and liver homeostasis. Mechanistic insights reveal that the balanced profile 
of fatty acids in these oils supports cellular membrane integrity, enhances endothelial function, serves 
as a precursor for hormone synthesis, and mitigates oxidative stress. Evidence suggests that strategic 
incorporation of dry fruit oils into an athlete's diet can contribute to improved endurance, faster 
recovery, favorable body composition, robust cardiovascular health, and optimized endocrine function. 
This comprehensive book chapter consolidates the scientific rationale for using dry fruit oils as a 
sophisticated nutritional tool, providing a foundation for future clinical research and practical dietary 
recommendations in sports science. 
 
Keywords: Sports nutrition, dry fruit oil, omega-3 fatty acids, athletic performance, weight 
management, cardiovascular health, testosterone, liver health, ergogenic aids, functional foods 
 
1. Introduction 
The symbiotic relationship between nutrition and athletic performance has been a 
cornerstone of sports science for decades. As athletes continually push the boundaries of 
human potential, the focus on dietary strategies has evolved from simple macronutrient 
counting to a sophisticated understanding of how specific micronutrients and bioactive 
compounds can optimize physiological function, accelerate recovery, and prevent injury. In 
this evolving landscape, there is a paradigm shift away from synthetic supplements towards 
whole-food-based, natural nutritional interventions. This movement has illuminated the 
potential of functional foods, among which dry fruits and their extracted oils hold a place of 
particular interest. Dry fruits, such as almonds, walnuts, pistachios, and hazelnuts, are lauded 
for their nutrient density. The oils derived from these sources concentrate their most potent 
bioactive components, particularly their lipid profiles and fat-soluble vitamins. These are not 
merely sources of calories; they are complex matrices of monounsaturated (MUFA) and 
polyunsaturated (PUFA) fatty acids, including the essential omega-3 and omega-6 families, 
as well as the beneficial omega-9 fatty acids. This unique composition positions dry fruit oils 
as a powerful tool for athletes, whose bodies endure immense physical stress, inflammation, 
and metabolic demands. The demands on an athlete's body are manifold. Intense training 
regimens induce a state of controlled inflammation and oxidative stress, which, while 
necessary for adaptation, can become detrimental if not properly managed. Cardiovascular 
systems are pushed to their limits, hormonal axes are constantly taxed to support muscle 
repair and growth, and the liver works overtime to process metabolic byproducts. Traditional 
sports nutrition has heavily emphasized carbohydrates for fuel and protein for repair. 
However, the critical role of fats—specifically, the type of fats—is now gaining the  
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recognition, it deserves. Healthy fats are fundamental to 
cellular membrane structure, vital for the absorption of fat-
soluble vitamins, and serve as the building blocks for 
critical hormones, including testosterone. 
This chapter aims to provide a comprehensive and in-depth 
analysis of the role of dry fruit oils in the context of athletic 
health and performance. We will dissect their nutritional 
profile, with a specific focus on the omega-3, -6, and -9 
fatty acid content, and elucidate the mechanisms through 
which these lipids exert their physiological effects. The 
scope of this book chapter extends beyond direct 
performance metrics to encompass a holistic view of athlete 
wellness, covering key areas of concern: 
• Weight Management: How these energy-dense oils 

can be integrated into diets to support lean body mass 
and optimal body composition. 

• Cardiovascular Health: Their impact on lipid profiles, 
blood pressure, and endothelial function under the 
strain of elite performance. 

• Hormonal and Sexual Health: The connection 
between dietary fats, testosterone synthesis, and overall 
sexual well-being. 

• Liver Health: Their protective effects against 
metabolic stress and fat accumulation in the liver. 

 
By synthesizing biochemical principles, physiological data, 
and emerging research, this article will build a robust case 
for the inclusion of dry fruit oils in the dietary arsenal of 
modern athletes, offering a natural, effective, and 
scientifically grounded strategy for enhancing both 
performance and long-term health resilience. 
 
2. The Nutritional Architecture of Dry Fruit Oils: A 
Focus on Omega Fatty Acids 
The therapeutic and performance-enhancing properties of 
dry fruit oils are fundamentally linked to their unique 
biochemical composition. Unlike processed vegetable oils, 
which are often high in pro-inflammatory omega-6 fatty 
acids, or animal fats, which are rich in saturated fats, dry 
fruit oils offer a more balanced and beneficial lipid profile. 
This section details the key nutritional components, with a 
primary focus on the omega-3, -6, and -9 fatty acid families. 
2.1. Monounsaturated Fatty Acids (MUFAs) - The 
Omega-9 Family 
The most abundant fatty acid in many dry fruit oils, such as 
almond and pistachio oil, is oleic acid, an omega-9 MUFA. 
While not technically "essential" (as the body can 
synthesize it), dietary intake of oleic acid is strongly 
associated with numerous health benefits. 
• Cardiovascular Support: Oleic acid helps lower levels 

of low-density lipoprotein (LDL) cholesterol ("bad" 
cholesterol) while maintaining or even increasing high-
density lipoprotein (HDL) cholesterol ("good" 
cholesterol). 

• Anti-inflammatory Properties: It can modulate 
inflammatory pathways, offering a less potent but still

significant anti-inflammatory effect compared to 
omega-3s. 

• Oxidative Stability: MUFAs are more resistant to 
oxidation than PUFAs, making them stable for cooking 
and less likely to contribute to oxidative stress in the 
body. For athletes, this means a reduced load of free 
radicals generated from lipid peroxidation. 

 
2.2 Polyunsaturated Fatty Acids (PUFAs) - The Omega-
6 and Omega-3 Families 
PUFAs are essential fatty acids, meaning the body cannot 
produce them and they must be obtained from the diet. The 
two primary families are omega-6 and omega-3, and the 
ratio between them is critically important for health. 
• Omega-6 Fatty Acids (Linoleic Acid): Found in most 

nut oils, linoleic acid is a precursor to arachidonic acid 
(AA), which can be converted into pro-inflammatory 
eicosanoids. While some inflammation is necessary for 
immune response and signaling muscle repair, an 
excessive intake of omega-6 relative to omega-3 can 
create a chronic pro-inflammatory state, hindering 
athletic recovery and overall health. 

• Omega-3 Fatty Acids (Alpha-Linolenic Acid - ALA): 
Walnut oil is one of the richest plant-based sources of 
ALA. The body converts ALA into the longer-chain 
omega-3s, eicosatetraenoic acid (EPA) and 
docosahexaenoic acid (DHA), although this conversion 
is inefficient. EPA and DHA are potent anti-
inflammatory agents. They compete with AA for 
enzymatic pathways, leading to the production of anti-
inflammatory eicosanoids. For athletes, this translates 
to reduced muscle soreness, faster recovery, and a 
lower risk of chronic inflammatory conditions. 

 
2.3 Fat-Soluble Vitamins and Antioxidants 
Beyond their fatty acid profiles, dry fruit oils are excellent 
sources of fat-soluble vitamins and antioxidants. 
• Vitamin E (Tocopherols): Almond oil is particularly 

rich in alpha-tocopherol, the most bioactive form of 
vitamin E. Vitamin E is a powerful lipid-soluble 
antioxidant that integrates into cell membranes and 
protects them from oxidative damage. For athletes, who 
generate massive amounts of free radicals during 
intense exercise, this protection is crucial for 
maintaining cellular integrity and reducing muscle 
damage. 

• Polyphenols and Phytosterols: These plant 
compounds are retained in cold-pressed oils and 
contribute to their antioxidant and anti-inflammatory 
capacity. They work synergistically with vitamin E to 
neutralize free radicals, and phytosterols can help 
modulate cholesterol levels. 

 
This intricate blend of beneficial fats and antioxidants forms 
the foundation of the ergogenic and health-promoting 
effects of dry fruit oils, making them a functionally superior 
choice over refined oils for athletes. 

 
Table 1: Comparative Fatty Acid and Antioxidant Profiles of Common Dry Fruit Oils 

 

Dry Fruit Oil Primary Omega-9 
(Oleic Acid) 

Primary Omega-6 
(Linoleic Acid) 

Primary Omega-3 
(ALA) Key Antioxidants/Vitamins 

Almond Oil High (~65-70%) Moderate (~20-25%) Negligible Very High Vitamin E (α-tocopherol) [1,2,3] 
Walnut Oil Moderate (~20-25%) High (~50-60%) Very High (~10-15%) Polyphenols, Vitamin E (γ-tocopherol) [4] 

Pistachio Oil High (~55-65%) High (~25-35%) Low Vitamin E (γ-tocopherol), Lutein [5] 
Hazelnut Oil Very High (~75-80%) Moderate (~10-15%) Negligible High Vitamin E, Phytosterols [6] 

Macadamia Nut Oil Very High (~80-85%) Low (~2-4%) Low Palmitoleic acid (Omega-7), Vitamin E  [7] 
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3. Enhancing Athletic Performance: Energy, Recovery, 
and Muscle Health 
The application of dry fruit oils in sports nutrition extends 
across the entire performance cycle, from providing 
sustained energy during endurance events to accelerating 
recovery and supporting long-term muscle health. 
3.1 Fueling Performance: The Role of Fats in Energy 
Metabolism 
While carbohydrates are the primary fuel for high-intensity 
exercise, fats are the dominant energy source for low-to-
moderate intensity and long-duration activities. The body's 
ability to efficiently utilize fat as fuel—a process known as 
fat oxidation—is a key determinant of endurance 
performance. It spares limited muscle glycogen stores, 
delaying fatigue. A diet rich in healthy fats, such as those 
from dry fruit oils, can enhance the body's metabolic 
machinery for fat oxidation. Incorporating these oils into an 
athlete's daily diet can improve metabolic flexibility, 
allowing the body to seamlessly switch between 
carbohydrate and fat metabolism depending on exercise 
intensity. The MUFAs found in almond and hazelnut oil are 
particularly efficient energy sources that can be readily 
mobilized and utilized during prolonged aerobic exercise. 
 
3.2 Mitigating Inflammation and Accelerating Recovery 
Exercise, particularly intense or eccentric exercise, causes 
micro-trauma to muscle fibers, triggering an acute 
inflammatory response. While this is a necessary signal for 
repair and adaptation, excessive or prolonged inflammation 
can impede recovery, increase muscle soreness (DOMS), 
and elevate the risk of overuse injuries. This is where the 
omega-3 fatty acids in oils like walnut oil become critically 
important. 
The ALA in walnut oil is converted to EPA and DHA, 
which serve as precursors for anti-inflammatory molecules 
like resolving and protectins. These molecules actively 
resolve inflammation, rather than simply blocking it. By 

shifting the balance away from the pro-inflammatory 
eicosanoids derived from omega-6 fatty acids, omega-3s 
can: 
• Reduce Delayed Onset Muscle Soreness (DOMS): 

Attenuating the inflammatory response leads to less 
pain and stiffness in the days following strenuous 
exercise. 

• Decrease Muscle Damage Markers: Studies have 
shown that omega-3 supplementation can lower levels 
of creatine kinase (CK) and lactate dehydrogenase 
(LDH), biochemical markers of muscle damage. 

• Enhance Joint Health: Chronic stress on joints can 
lead to inflammation and pain. The anti-inflammatory 
properties of these oils can help maintain joint health 
and mobility. 

 
The antioxidants, particularly vitamin E, in these oils also 
play a crucial role by neutralizing the surge of free radicals 
produced during exercise, further protecting muscle cells 
from oxidative damage and supporting faster recovery. 
 
3.3 Supporting Muscle Synthesis and Neuromuscular 
Function 
Healthy fats are integral components of every cell 
membrane in the body, including muscle cells. A fluid and 
healthy cell membrane is essential for proper nutrient 
transport, insulin sensitivity, and cell signaling—all of 
which are vital for muscle protein synthesis and repair. By 
providing high-quality unsaturated fats, dry fruit oils help 
maintain the structural integrity and functionality of muscle 
cell membranes. Improved insulin sensitivity at the muscle 
cell level means more efficient uptake of glucose and amino 
acids, which are essential for replenishing energy stores and 
building new muscle tissue. This makes dry fruit oils a 
valuable addition to post-workout recovery meals, 
complementing protein and carbohydrate intake. 

 
Table 2: Mechanisms of Dry Fruit Oils in Enhancing Athletic Performance 

 

Performance Aspect Mechanism Key Nutrients Involved Primary Dry Fruit Oil(s) 

Endurance & Energy Enhances fat oxidation, sparing muscle glycogen. Provides a 
dense, sustained energy source. 

MUFAs (Oleic Acid), 
PUFAs 

Almond, Hazelnut, 
Macadamia 

Post-Exercise 
Recovery 

Modulates inflammatory pathways, reduces production of 
pro-inflammatory cytokines. 

Omega-3 (ALA), 
Polyphenols Walnut, Pistachio 

Muscle Damage 
Reduction 

Neutralizes exercise-induced free radicals, protecting cell 
membranes from oxidative damage. 

Vitamin E (Tocopherols), 
Antioxidants Almond, Hazelnut 

Muscle Protein 
Synthesis 

Maintains cell membrane fluidity, improving insulin 
sensitivity and nutrient uptake. MUFAs, PUFAs All (especially Almond 

and Walnut) 

Joint Health Reduces systemic and localized inflammation that can affect 
joint tissues and cartilage. 

Omega-3 (ALA), 
Polyphenols Walnut 

 
4. Role in Weight Management and Body Composition 
for Athletes 
For many athletes, achieving and maintaining an optimal 
body composition—maximizing lean muscle mass while 
minimizing excess body fat—is crucial for performance. 
While seemingly counterintuitive, incorporating energy-
dense dry fruit oils into a well-structured diet can be a 
highly effective strategy for weight management. 
 
4.1 Satiety, Energy Density, and Nutrient Timing 
One of the primary benefits of fats in weight management is 
their effect on satiety. Fats slow down gastric emptying, 
leading to a prolonged feeling of fullness. This can help 

athletes manage their appetite and avoid overconsumption 
of less nutrient-dense foods, particularly during periods of 
lower activity or recovery. A small amount of almond or 
pistachio oil added to a meal can significantly increase its 
satiety value. 
Furthermore, for athletes with extremely high energy 
expenditures, dry fruit oils provide a way to increase caloric 
intake without adding excessive food volume. This is 
particularly useful for "hard gainers" or those in intense 
training blocks who struggle to consume enough calories to 
prevent catabolism (muscle breakdown). Adding these oils 
to shakes, salads, or meals provides clean, nutrient-dense 
energy that supports performance and muscle maintenance. 
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4.2. Enhancing Metabolic Rate and Fat Oxidation 
Certain fatty acids can influence metabolic rate. Diets rich 
in MUFAs and PUFAs, as opposed to saturated fats, have 
been shown to increase postprandial thermogenesis—the 
number of calories burned to digest and process food. While 
this effect is modest, over time it can contribute to a more 
favorable energy balance. 
More importantly, as mentioned previously, a diet that 

includes healthy fats helps train the body to become more 
efficient at burning fat for fuel. This "metabolic flexibility" 
is key for endurance athletes and can also support a leaner 
body composition by improving the body's ability to 
mobilize and utilize its own fat stores during exercise and at 
rest. The omega-3 fatty acids in walnut oil, in particular, 
may play a role in upregulating genes involved in fat 
oxidation, further supporting a lean physique. 

 
Table 3: The Role of Dry Fruit Oils in Athlete Weight Management 

 

Factor Effect of Dry Fruit Oils Underlying Mechanism Relevance for Athletes 

Satiety/Appetite 
Control 

Increased feeling of fullness, 
reduced hunger. 

Slowed gastric emptying due to fat 
content. 

Helps control calorie intake during off-
seasons or lower-intensity periods; prevents 

overeating [8,9] 

Energy Density Provides a high amount of 
calories in a small volume. Fats contain 9 kcal/gram. 

Allows athletes with high energy needs to 
meet their caloric targets without excessive 

food bulk [10,11] 

Metabolic Rate Modest increase in post-meal 
calorie burning (thermogenesis). 

Higher thermic effect of fat and protein 
compared to simple carbs. 

Contributes to long-term energy balance 
and can support a leaner physique [12-14] 

Body Composition 
Supports preservation of lean 
muscle mass during caloric 

deficits. 

Provides essential fatty acids for cell 
health and satiety, preventing muscle 

catabolism for energy. 

Crucial for maintaining power-to-weight 
ratio and overall strength [15-17]. 

Fat Oxidation Improves the body's efficiency in 
using fat for fuel. 

Upregulates enzymes and pathways 
involved in lipolysis and beta-oxidation. 

Spares muscle glycogen, enhances 
endurance, and promotes a leaner body 

composition [17,18] 
 

5. Supporting Elite Cardiovascular Health 
An athlete's heart is a highly conditioned muscle, but the 
intense and prolonged stress of training can still pose risks if 
not supported by optimal nutrition. Dry fruit oils, with their 
favorable fatty acid profiles, are one of the most effective 
dietary tools for maintaining robust cardiovascular health. 
5.1 Modulation of Blood Lipid Profiles 
One of the most well-documented benefits of MUFA- and 
PUFA-rich oils is their ability to improve blood lipid 
profiles. 
• Lowering LDL Cholesterol: The high oleic acid 

content in almond, hazelnut, and pistachio oils helps to 
lower levels of atherogenic LDL cholesterol. 

• Increasing HDL Cholesterol: These same oils can 
help maintain or raise levels of protective HDL 
cholesterol, which is responsible for reverse cholesterol 
transport (removing cholesterol from arteries) [18,19]. 

• Reducing Triglycerides: The omega-3s found in 
walnut oil are particularly effective at lowering blood 
triglyceride levels, another independent risk factor for 
cardiovascular disease [19, 20]. 

 
For an athlete, maintaining a healthy lipid profile ensures 
that blood can flow efficiently to working muscles, 
delivering oxygen and nutrients without being impeded by 
atherosclerotic plaque buildup. 
 
5.2 Blood Pressure Regulation and Endothelial Function 
Endothelial function refers to the health and flexibility of 
the inner lining of blood vessels. Healthy endothelial cells 
produce nitric oxide (NO), a molecule that causes 
vasodilation (widening of blood vessels), which lowers 
blood pressure and improves blood flow. The polyphenols 
and omega-3 fatty acids in dry fruit oils have been shown to 
enhance NO production and reduce endothelial dysfunction. 
This leads to: 
• Lower Blood Pressure: A diet rich in these oils can 

help maintain healthy blood pressure, even under the 

stress of intense exercise. 
• Improved Blood Flow: Enhanced vasodilation means 

more efficient delivery of oxygen to muscles during 
exercise and faster removal of metabolic waste 
products, improving performance and recovery. 

• Reduced Arterial Stiffness: These oils help keep 
arteries flexible and less prone to the stiffening that can 
occur with age and intense cardiovascular stress. 

 
By promoting a healthy lipid profile and robust endothelial 
function, dry fruit oils provide comprehensive 
cardiovascular protection, allowing athletes to train harder 
and longer with reduced risk to their long-term heart health 
[21-23]. 
 
6. Hormonal Balance, Sexual Health, and Testosterone 
Hormonal balance is central to an athlete's ability to adapt, 
recover, and perform. Testosterone, in particular, is a key 
anabolic hormone responsible for muscle growth, bone 
density, and maintaining a competitive drive. Dietary fats 
are the fundamental building blocks for all steroid 
hormones, including testosterone. 
6.1 The Link Between Healthy Fats and Testosterone 
Synthesis 
Testosterone is synthesized from cholesterol. A diet that is 
too low in fat can impair the body's ability to produce 
adequate levels of steroid hormones. More specifically, 
research suggests that diets rich in monounsaturated and 
polyunsaturated fats are more supportive of healthy 
testosterone levels compared to diets high in saturated or 
trans fats. The healthy fats provided by dry fruit oils supply 
the essential precursors needed by the testes to synthesize 
testosterone. 
The antioxidants in these oils also play a protective role. 
The testes are vulnerable to oxidative stress, which can 
damage Leydig cells (the cells that produce testosterone). 
The vitamin E and polyphenols in dry fruit oils help protect 
these cells from oxidative damage, thereby supporting their 
testosterone-producing capacity. 
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6.2. Supporting Sexual Health and Libido 
Sexual health is a key indicator of overall well-being and is 
closely tied to both hormonal status and cardiovascular 
function. The benefits of dry fruit oils extend to this domain 
through several mechanisms: 
• Improved Blood Flow: As discussed, these oils 

enhance endothelial function and promote vasodilation. 
This is the same physiological mechanism responsible 
for erectile function. By improving blood flow 
throughout the body, these oils can support healthy 
sexual response. 

• Hormonal Balance: By providing the building blocks

for sex hormones and protecting endocrine glands from 
oxidative stress, these oils contribute to a healthy 
hormonal milieu that supports libido and sexual 
function. 

• Stress Reduction: The anti-inflammatory and 
neuroprotective effects of omega-3s can help modulate 
the body's stress response, and lower chronic stress is 
associated with improved libido and sexual health. 

 
By supporting the fundamental pillars of cardiovascular and 
endocrine health, dry fruit oils contribute significantly to an 
athlete's hormonal balance and overall vitality. 

 
Table 4: Role of Dry Fruit Oils in Hormonal and Sexual Health 

 

Health Area Mechanism of Action Key Nutrients in Dry 
Fruit Oils Potential Outcome for Athletes 

Testosterone 
Production 

Provides precursors (cholesterol/fatty acids) for steroid 
hormone synthesis. Protects testicular Leydig cells 

from oxidative stress. 

MUFAs, PUFAs, 
Vitamin E, Zinc (in nuts) 

Supports healthy testosterone levels, 
aiding muscle repair, strength, and 

competitive drive. [17, 20-24] 

Erectile 
Function/Libido 

Enhances endothelial function and nitric oxide (NO) 
production, leading to improved vasodilation and blood 

flow. 

Omega-3 (ALA), 
Polyphenols, Arginine 

(in nuts) 

Improved circulatory health supports 
sexual response and function [16,17] 

Hormonal 
Regulation 

Supports the integrity of endocrine glands and 
modulates the HPA (stress) axis. 

Omega-3s, Vitamin E, 
Magnesium (in nuts) 

Helps balance the cortisol-to-testosterone 
ratio, promoting an anabolic state [25,26] 

Sperm Health Protects sperm cell membranes from lipid peroxidation 
and supports motility. 

Omega-3s, Vitamin E, 
Selenium (in nuts) 

Contributes to male reproductive health, 
an indicator of overall wellness [12,27] 

 
7. Liver Health: The Athlete's Metabolic Engine 
The liver is a central hub for metabolism, detoxification, and 
nutrient processing. For athletes, it works tirelessly to 
process carbohydrates for glycogen storage, synthesize 
proteins, and clear metabolic byproducts generated during 
intense exercise. A healthy liver is paramount for sustained 
performance. 
7.1 Protection Against Oxidative Stress and 
Inflammation 
Intense physical activity, while beneficial, generates a 
significant amount of oxidative stress, which can impact 
liver function. The potent antioxidants found in dry fruit 
oils, especially the high concentration of vitamin E in 
almond oil, provide a first line of defense. These 
antioxidants neutralize free radicals within the liver, 
protecting hepatocytes (liver cells) from damage and 
preserving their function. The anti-inflammatory properties 
of omega-3s in walnut oil also help quell any low-grade 
inflammation in the liver that might arise from metabolic 
stress. 
 
7.2 Role in Preventing Non-alcoholic Fatty Liver Disease 
(NAFLD) 
NAFLD is a condition characterized by the accumulation of 
fat in the liver, and it is increasingly common even in lean 
individuals with metabolic dysfunction [28, 29]. Diets high in 
refined carbohydrates and saturated fats are a major driver 
of NAFLD. Replacing these with healthy unsaturated fats 
from dry fruit oils can have a protective effect. MUFAs and 
PUFAs have been shown to: 
• Improve Insulin Sensitivity: This reduces the amount 

of sugar the liver needs to convert into fat. 
• Promote Fat Export: They can help the liver package 

and export fats (as VLDL particles), preventing their 
accumulation. 

• Reduce De Novo Lipogenesis: They can downregulate 
the genetic pathways responsible for creating new fat 
molecules in the liver [28, 29]. 

By supporting a healthy metabolic environment, dry fruit 
oils help protect the athlete's liver, ensuring this vital organ 
can continue to function optimally under the high demands 
of training and competition. 
 
8. A Practical Guide to Incorporating Dry Fruit Oils for 
Athletes 
To harness the benefits of these oils, athletes should focus 
on strategic incorporation into their daily nutrition plan. 
8.1 Choosing the Right Oil 
• For Recovery and Anti-inflammation: Prioritize 

walnut oil due to its high omega-3 content. Use it in 
salad dressings, drizzle over cooked vegetables, or add 
to post-workout smoothies. Avoid heating it to preserve 
the delicate PUFAs. 

• For General Health and Cooking: Almond oil (high 
in Vitamin E) and hazelnut oil (high in MUFAs) are 
more heat-stable and can be used for light sautéing or as 
a finishing oil. 

• For a Balanced Profile: A rotation of different oils is 
ideal to get a broad spectrum of fatty acids and 
antioxidants. 

 
8.2 Dosing and Timing 
A general recommendation is to incorporate 1-2 tablespoons 
(15-30 ml) of dry fruit oil per day. This can be split between 
meals. 
• Pre-Workout: While not a primary pre-workout fuel, a 

small amount as part of a meal 2-3 hours before can 
contribute to sustained energy. 

• Post-Workout: Add to a recovery shake or meal to aid 
in inflammation control and support muscle repair. The 
fats will also help with the absorption of fat-soluble 
vitamins from other foods. 

• Daily Meals: Use as a base for salad dressings, a 
finishing oil for soups and grains, or a drizzle over 
roasted vegetables. 
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It is crucial to remember that these oils are calorie-dense. 
Athletes must account for them in their total daily energy 
intake to align with their body composition goals. They 

should be used to replace less healthy fats (like those from 
processed foods or excessive saturated fats) rather than 
simply being added on top. 

 
Table 5: Practical Guide to Incorporating Dry Fruit Oils for Athletes 

 

Goal Recommended Oil Daily Dosage Best Use/Timing Notes 
Reduce 

Inflammation/Soreness Walnut Oil 1 tablespoon Post-workout smoothie, salad 
dressing (no heat). 

Highest in anti-inflammatory Omega-3 
(ALA) [30]. 

Boost Antioxidant Intake Almond Oil 1 tablespoon Drizzle on vegetables, light 
sautéing. Richest source of Vitamin E. [31,32] 

Cardiovascular Health Hazelnut or 
Macadamia Oil 1 tablespoon Salad dressing, finishing oil for 

pasta/grains. Very high in heart-healthy MUFAs. [30,31] 

Sustained Energy Almond or Hazelnut 
Oil 1-2 tablespoons As part of a pre-endurance event 

meal (2-3 hours prior). Efficiently metabolized MUFAs. [32-34] 

General Wellness A rotation of all oils 1-2 tablespoons 
total Varied use across daily meals. Provides a balanced spectrum of fatty 

acids and phytonutrients. [31-35] 
 

9. Conclusion  
Dry fruit oils mark a refined, natural advancement in 
athletic nutrition, transcending basic macronutrient focuses 
by delivering a dense array of bioactive lipids and 
antioxidants that significantly boost an athlete's 
performance, recovery, and sustained well-being. With a 
harmonious blend of omega-3, -6, and -9 fatty acids, these 
oils provide comprehensive support—energizing activities, 
reducing inflammation, bolstering heart and hormone 
functions, and safeguarding organs such as the liver—while 
their rich antioxidant profile, notably vitamin E, counters 
the intense oxidative stress from rigorous training. For 
today's athletes, thoughtfully incorporating oils from 
sources like almonds, walnuts, pistachios, and hazelnuts 
yields clear advantages: quicker post-workout recovery, 
lessened muscle fatigue, improved stamina via enhanced 
metabolic adaptability, and a balanced hormonal 
environment that promotes strength gains and adaptations, 
with additional benefits to heart, reproductive, and liver 
health highlighting their value for long-term vitality and 
quality of life. That said, while the core evidence for 
monounsaturated fatty acids (MUFAs), polyunsaturated 
fatty acids (PUFAs), and antioxidants is solid, their targeted 
use in sports contexts calls for deeper exploration through 
direct comparative trials assessing how various dry fruit oils 
(e.g., walnut versus almond) impact precise performance 
indicators and recovery measures; dose-response studies 
identifying ideal daily dosages tailored to athlete categories 
like endurance versus strength-focused individuals; long-
term health outcomes via extended studies monitoring 
ongoing cardiovascular, hormonal, and metabolic effects; 
and bioavailability studies examining nutrient absorption 
and utilization within the high-metabolic demands of 
athletic lifestyles. Ultimately, dry fruit oils transcend mere 
fat sources, emerging as potent functional foods that, by 
swapping out inflammatory, processed oils for these 
nutrient-rich options, allow athletes to optimize their bodily 
functions, build greater training resilience, and achieve 
elevated performance and health standards. 
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