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ABSTRACT Grape seed oil (GSO) is a valuable product in the food, cosmetic, and 

pharmaceutical industries due to its high content of polyunsaturated fatty acids, 

antioxidants, and other bioactive compounds. Cold pressing is an effective method for 

extracting GSO, as it preserves the oil's nutritional quality without the use of heat or 

solvents. This article reviews the cold pressing method for GSO extraction, highlighting 

the process, advantages, challenges, and applications of cold-pressed grape seed oil. 
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INTRODUCTION 

Grape seed oil, a byproduct of the winemaking industry, has gained popularity due to 

its numerous health benefits. Studies have shown that GSO is rich in linoleic acid, 

phenolic compounds, vitamin E, and flavonoids, which provide antioxidant, anti-

inflammatory, and cardioprotective properties [1]. Cold pressing is a preferred extraction 

method for producing high-quality GSO as it minimizes the degradation of bioactive 

compounds [2]. 

LITERATURE ANALYSIS AND METHODOLOGY  

Cold Pressing Process for Grape Seed Oil Extraction. The cold pressing process for 

extracting grape seed oil is a mechanical method designed to extract oil from grape seeds 

at low temperatures, typically below 50°C. This process preserves the bioactive 

compounds and nutrients, such as essential fatty acids, vitamin E, and antioxidants, by 

avoiding the use of heat or solvents that could otherwise degrade these sensitive 

components. The steps involved in cold pressing grape seed oil are as follows: 

- Seed Cleaning and Drying. The first step is to clean the grape seeds to remove any 

dirt, debris, or impurities, which can negatively impact the oil's quality. Seeds are often a 

byproduct of the wine industry and must be separated from grape pulp and skins. Once 

cleaned, the seeds are dried to an optimal moisture level, typically below 10%. Proper 

drying enhances oil yield during pressing, as excess moisture can hinder oil release and 

lower overall extraction efficiency [3]. 

-  Grinding. The dried grape seeds are then ground or crushed to break down the seed 

structure, which makes oil extraction easier and more efficient. Grinding increases the 
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surface area of the seeds, facilitating the release of oil when pressure is applied in the 

pressing stage [2]. 

- Pressing. After grinding, the crushed seeds are placed into a cold press machine. In 

this stage, high mechanical pressure is applied to the seeds at a controlled temperature, 

usually kept below 50°C to maintain the oil's natural qualities. Some advanced cold 

pressing systems utilize temperature-controlled chambers to keep temperatures stable and 

prevent heat buildup from friction. Studies by Ramadan and Mörsel confirm that pressing 

temperatures above 50°C can degrade certain phenolic compounds, impacting the oil's 

antioxidant capacity and flavor profile [2]. 

- Filtration. The initial pressing produces unrefined grape seed oil, which may 

contain particulate matter from the seeds. The oil is filtered to remove any impurities or 

residues, resulting in a cleaner product. Filtration helps extend shelf life and enhances the 

oil's appearance, making it suitable for direct consumption or further processing in food, 

cosmetic, and pharmaceutical applications [5]. 

Cold pressing maintains many bioactive compounds in grape seed oil, including 

polyunsaturated fatty acids, phenolic compounds, and vitamin E. However, it yields less 

oil compared to solvent-based methods. This yield difference can affect production costs, 

but cold pressing remains highly valued in the health and organic product markets due to 

its chemical-free process and nutrient retention. Additionally, as the cold pressing process 

involves no chemicals, it avoids potential contamination by solvent residues, providing a 

safer product for consumers [1].  

GSO is particularly valued for its high content of polyunsaturated fatty acids, mainly 

linoleic acid (up to 70-75%) and oleic acid (around 16%) [5]. Linoleic acid plays an 

important role in maintaining skin hydration and supporting cardiovascular health, 

making it highly beneficial for health-conscious consumers [6]. 

The preservation of antioxidants is another key advantage of cold pressing. Grape 

seed oil is rich in phenolic compounds, including flavonoids and proanthocyanidins, 

which have been linked to reduced inflammation and oxidative stress in the body [7]. 

Cold pressing effectively retains these compounds, enhancing the oil’s antioxidant 

properties, which are crucial for both health benefits and shelf stability. Perretti et al. 

reported that higher extraction temperatures tend to reduce antioxidant activity in GSO, 

underscoring the importance of maintaining low temperatures during extraction. 

Vitamin E (tocopherol) is another beneficial compound in grape seed oil that is well-

preserved by cold pressing. As a potent antioxidant, vitamin E helps protect the body 

from oxidative damage and supports skin health [1]. Ghazani et al. found that cold-

pressed oils, including GSO, generally contain higher levels of vitamin E compared to 

oils extracted using high-temperature methods, making cold-pressed GSO particularly 

valuable in skincare and anti-aging applications. 

A significant advantage of cold pressing is the absence of chemical residues in the 

final product. Unlike solvent-based extraction, which typically uses hexane or other 

organic solvents to separate oil from seeds, cold pressing relies solely on mechanical 
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force. This results in a purer oil without potentially harmful solvent residues, appealing 

to consumers who prioritize natural and organic products [8]. 

The lack of chemical solvents in cold-pressed GSO not only ensures a cleaner product 

but also aligns with consumer demand for "clean-label" products. Research indicates that 

health-conscious and environmentally-aware consumers prefer cold-pressed oils, which 

they perceive as less processed and more authentic (Duba & Fiori, 2015). Cold pressing 

also provides a more stable oil, as chemical interactions with residues from solvents can 

cause faster degradation and affect taste and aroma. 

The cold pressing method is more environmentally sustainable than solvent extraction 

methods, which produce hazardous waste and require additional energy for solvent 

recovery. Cold pressing is a simple mechanical process with minimal environmental 

impact, aligning well with sustainability practices. It is particularly advantageous for 

industries that seek eco-friendly production methods and wish to use natural byproducts 

like grape seeds from winemaking in a sustainable way [3]. 

By using mechanical force rather than chemicals, cold pressing supports the reuse of 

grape seeds, which are often discarded as waste in the wine industry. This makes the 

production of GSO environmentally sustainable and reduces agricultural waste, 

benefiting the environment [9]. Furthermore, cold pressing has a smaller carbon footprint 

compared to energy-intensive extraction processes, contributing to sustainability goals 

across various industries. 

Cold-pressed grape seed oil retains a light, mildly nutty flavor, which is preferred in 

culinary applications. The absence of high heat preserves the oil’s natural aroma and taste, 

making it an excellent choice for gourmet foods, salad dressings, and as a finishing oil in 

various dishes [2]. Cold pressing is also associated with minimal processing, which can 

enhance the overall quality perception of the oil by consumers. 

Studies have shown that high temperatures can produce unwanted off-flavors or 

bitterness in oils, which detracts from their sensory quality. Cold-pressed GSO is less 

likely to suffer from these issues, making it particularly attractive in the food industry 

Maintaining a low temperature during extraction ensures that the oil’s natural flavor 

remains intact, which is essential for both direct consumer use and as a high-quality 

ingredient in food manufacturing. 

Cold-pressed oils generally command a higher market value due to their perceived 

health benefits, purity, and natural processing. In recent years, consumer demand for 

minimally processed, nutrient-rich oils has driven the popularity of cold-pressed grape 

seed oil, positioning it as a premium product in the market [12]. This trend is supported 

by the growing interest in functional foods and cosmetics that provide additional health 

benefits beyond basic nutrition. 

Research indicates that cold-pressed GSO appeals to health-conscious and 

environmentally-aware consumers who value its natural composition and sustainable 

production. The market value of cold-pressed oils, including GSO, reflects this consumer 

preference, allowing producers to charge a premium for these high-quality oils [13]. 
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Additionally, the "clean label" advantage of cold-pressed oils aligns well with current 

trends in natural foods and organic cosmetics. 

Cold pressing offers multiple benefits for the extraction of grape seed oil, from 

preserving its bioactive compounds to avoiding chemical residues and supporting 

environmental sustainability. This extraction method yields a premium oil that retains 

essential fatty acids, antioxidants, and vitamins, making it highly desirable in the culinary, 

cosmetic, and nutraceutical industries. The natural, solvent-free process also aligns with 

growing consumer preferences for clean, minimally processed products, allowing cold-

pressed GSO to meet both health and environmental standards. With ongoing research to 

optimize yield and quality, cold-pressed grape seed oil is well-positioned for continued 

growth and popularity in the marketplace. 

Challenges of cold pressing in grape seed oil extraction.  

One of the most notable challenges of cold pressing is the relatively low oil yield 

compared to solvent extraction methods. Grape seeds naturally contain a low oil content, 

typically between 10% and 15% [14]. In cold pressing, the oil yield is often further 

reduced due to the low temperatures used to preserve quality. Cold pressing can only 

extract about 70-80% of the available oil in seeds, leaving a significant portion 

unextracted [4]. 

This low yield directly impacts production costs, as it requires more raw material to 

achieve a desired output of oil. Researchers have explored techniques to increase yield, 

such as pre-treating the seeds with enzymes or using ultrasound-assisted extraction prior 

to pressing, but these methods add complexity and may not be viable for all producers 

[8]. 

Cold pressing is energy-intensive due to the mechanical force required to crush and 

press the seeds. The process involves high-pressure application to maintain the low 

temperatures necessary for "cold" extraction, which can consume substantial energy and 

lead to high operating costs. Additionally, the hardness of grape seeds causes rapid wear 

and tear on the pressing equipment, increasing maintenance costs and downtime [3]. 

This equipment degradation is particularly concerning for small-scale producers, who 

may lack the resources to continuously repair or replace machinery. Developing more 

durable materials for cold pressing equipment or finding ways to reduce the hardness of 

grape seeds during processing are potential areas of research to address this issue. 

The quality and oil yield of grape seeds can vary widely depending on grape variety, 

climate, and harvest conditions. These factors lead to inconsistencies in the pressing 

process, affecting both oil quality and yield [1]. Additionally, grape seeds are a byproduct 

of winemaking, and factors such as fermentation and handling methods in wineries can 

alter seed composition. 

Ensuring consistent oil quality across batches is essential, especially in markets where 

GSO is used in nutraceuticals and cosmetics. Researchers are investigating seed treatment 

methods, such as conditioning and standardizing pre-press processes, to help control 

quality [12]. However, these steps add additional costs and processing time. 
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While cold pressing is widely used by small- and medium-sized producers, scaling 

this process to an industrial level presents challenges. The limited oil yield and high 

energy requirements make it difficult to economically scale up for mass production. In 

contrast, solvent extraction is more cost-effective on a large scale, as it yields higher oil 

output and can be more easily automated [13]. 

Recent studies suggest the need for hybrid extraction systems that combine cold 

pressing with other technologies, like supercritical CO2 extraction or ultrasound, to 

improve yield and scalability without compromising the oil's quality [12]. However, these 

technologies require significant capital investment and technical expertise, which may 

not be feasible for all producers. 

Cold pressing relies on strict temperature control to prevent the degradation of 

sensitive compounds in grape seed oil, such as tocopherols and polyphenols. Maintaining 

a low temperature below 50°C is essential to retain these nutrients; however, the friction 

generated during pressing can cause temperature fluctuations, especially during 

continuous production. These temperature spikes may compromise the oil's antioxidant 

properties and flavor profile, impacting its overall quality. 

Developing more advanced cold press systems with built-in temperature regulation 

can help address this issue, but such technology can be costly and complex. Passos and 

Coimbra propose using ultrasound-assisted methods before pressing to partially break 

down seed structures, which can reduce friction and temperature during pressing. 

Although promising, this approach requires further research to assess its feasibility for 

widespread industrial use. 

Cold-pressed grape seed oil generally has higher production costs due to low yields, 

high energy use, and expensive equipment. This leads to a higher market price compared 

to oils produced using solvent extraction methods. In competitive markets, cold-pressed 

GSO must compete not only with cheaper solvent-extracted oils but also with other cold-

pressed oils, such as olive oil, which may have similar health claims and established 

consumer bases [14]. 

Addressing consumer demand for affordable natural oils while keeping production 

costs manageable is a challenge for GSO producers. Market education emphasizing the 

purity and health benefits of cold-pressed GSO can help justify its higher price point, but 

consistent quality and efficient processing remain essential for success in competitive 

markets. 

While cold-pressed oils retain more bioactive compounds, this can also make them 

more susceptible to oxidation and rancidity due to their higher polyunsaturated fatty acid 

content. Cold-pressed GSO typically has a shorter shelf life than refined oils, which are 

stripped of unstable components during processing [3]. This oxidation risk can limit the 

commercial viability of cold-pressed GSO, as it requires careful storage and often 

refrigeration to preserve freshness. 

Recent research explores the use of natural antioxidants, such as rosemary extract or 

tocopherol blends, to enhance the stability of cold-pressed oils without compromising 
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their “clean label” appeal. However, this may increase production costs, and the 

effectiveness of these antioxidants varies based on formulation. 

While cold pressing offers unique advantages for producing high-quality grape seed 

oil, several challenges impact its efficiency, yield, and commercial scalability. Low oil 

yields, energy-intensive processes, equipment wear, and sensitivity to temperature control 

pose obstacles to producers. Additional challenges include seed variability, limited shelf 

life, and high production costs, which hinder cold pressing's appeal in large-scale 

applications. Addressing these issues requires ongoing research into new techniques and 

technologies that can improve yield, stabilize oil quality, and make cold pressing a more 

economically viable option. Solutions such as hybrid extraction methods, improved 

equipment, and natural stabilizers are promising avenues to help optimize cold pressing 

for grape seed oil and ensure its success in a competitive market. 

The cold pressing process preserves the natural flavor, color, and aroma of grape seed 

oil, contributing to its sensory appeal. Cold-pressed GSO has a mild, nutty flavor and 

light color, which is desirable in culinary applications where a subtle taste is preferred 

[4]. Its relatively neutral flavor allows it to be used in a wide variety of dishes, from salad 

dressings to baked goods. 

The absence of solvents and high temperatures in cold pressing minimizes the 

formation of off-flavors or unwanted aromas, ensuring that the oil retains its natural 

quality. Ramadan and Mörsel (2003) highlight that the lack of intense processing also 

helps GSO maintain its distinct color, typically a light yellow-green, which can be a 

quality indicator in the market. 

Potential Health Benefits. The combination of high PUFAs, antioxidants, vitamin E, 

and phytosterols in cold-pressed grape seed oil contributes to its potential health benefits, 

which have been extensively studied in recent years. Research suggests that GSO may 

have cardioprotective, anti-inflammatory, and anticancer properties. Its high content of 

polyunsaturated fatty acids, particularly linoleic acid, is beneficial for reducing LDL 

cholesterol levels and supporting cardiovascular health. 

Additionally, GSO’s antioxidant components, especially phenolic compounds and 

tocopherols, have been linked to reduced oxidative stress and inflammation, which play 

roles in the prevention of chronic diseases. Baydar et al. emphasize the potential of GSO 

in supporting heart health and reducing the risk of certain cancers due to its antioxidant 

activity. Furthermore, its anti-inflammatory and skin-supportive properties make it a 

valuable ingredient in skincare products, where it can help improve skin elasticity and 

reduce signs of aging. 

Applications of cold-pressed grape seed oil. Cold-pressed grape seed oil is highly 

regarded for its mild flavor and high smoke point, making it a versatile cooking oil. Its 

smoke point, typically around 420°F (216°C), is higher than many other vegetable oils, 

including olive oil, making it suitable for various cooking methods, such as frying, 

sautéing, and grilling [5]. The oil’s neutral flavor allows it to blend seamlessly into a 
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variety of dishes, including salad dressings, marinades, and sauces, without overpowering 

other ingredients. 

In addition to its culinary uses, cold-pressed GSO is known for its nutritional benefits. 

It is rich in linoleic acid (an omega-6 fatty acid), which is essential for human health, 

supporting heart health and reducing cholesterol levels. The high levels of antioxidants, 

particularly tocopherols (vitamin E), also contribute to its nutritional profile, promoting 

skin health and reducing oxidative stress [14]. As consumers become more health-

conscious, GSO has gained attention as a heart-healthy alternative to other oils. 

Skincare and cosmetic applications. Grape seed oil is commonly used in skincare 

products due to its high content of polyunsaturated fatty acids and antioxidants. Cold-

pressed GSO is especially valued in the cosmetic industry for its ability to hydrate, 

nourish, and protect the skin. The oil’s emollient properties help to retain moisture in the 

skin, making it a popular ingredient in moisturizers, lotions, and serums. It is also 

frequently used in anti-aging products due to its ability to improve skin elasticity and 

reduce the appearance of wrinkles [1]. 

The antioxidant compounds in GSO, such as phenolic acids and flavonoids, provide 

protection against environmental stressors like pollution and UV radiation. These 

compounds neutralize free radicals, reducing oxidative damage that can lead to premature 

aging and other skin concerns. Vitamin E, which is abundant in grape seed oil, further 

enhances its skincare benefits by promoting collagen production and protecting the skin 

from harmful UV rays [7]. 

Moreover, grape seed oil’s anti-inflammatory properties make it beneficial for 

individuals with sensitive or irritated skin, including those with conditions like eczema 

and psoriasis. Its non-comedogenic (non-pore-clogging) nature also makes it suitable for 

use on acne-prone skin. 

Nutraceutical and health applications. Grape seed oil is increasingly being recognized 

for its health benefits beyond its use in food and cosmetics. The oil’s high content of 

omega-6 fatty acids, particularly linoleic acid, has been shown to support cardiovascular 

health by helping to reduce blood cholesterol levels. Several studies suggest that GSO 

may have a role in preventing cardiovascular diseases by lowering LDL cholesterol (bad 

cholesterol) and promoting the healthy flow of blood [12]. 

The antioxidants in cold-pressed GSO, particularly the polyphenols and tocopherols, 

have potent anti-inflammatory and antioxidant effects that contribute to the oil’s potential 

role in cancer prevention and overall health. These compounds reduce oxidative stress 

and protect cells from damage, which is a key factor in the development of chronic 

diseases, including cancer. 

Grape seed oil’s rich composition also makes it beneficial for the liver and digestive 

health. Research indicates that GSO may help to reduce liver inflammation and improve 

liver function in individuals suffering from conditions like fatty liver disease. 

Additionally, its high phytosterol content supports healthy cholesterol metabolism, 

contributing to overall heart and metabolic health. 
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In addition to its culinary and cosmetic uses, cold-pressed grape seed oil has potential 

applications in the pharmaceutical industry. Its potent antioxidant properties have led to 

research on its role in the prevention and treatment of diseases linked to oxidative stress, 

such as cardiovascular diseases, diabetes, and neurodegenerative disorders. For example, 

the proanthocyanidins found in grape seed oil are known for their strong antioxidant 

effects, which help prevent cell damage and promote vascular health. 

Moreover, GSO’s anti-inflammatory effects are being explored for use in the 

treatment of inflammatory diseases, including rheumatoid arthritis and asthma. Some 

studies suggest that GSO may modulate immune responses, offering therapeutic potential 

in reducing inflammation and improving joint function. 

In addition to its well-known uses, cold-pressed grape seed oil is finding emerging 

applications in the industrial sector. Due to its rich composition of fatty acids, it can be 

used in the production of biodegradable lubricants and biofuels. The oil’s low viscosity 

and high oxidative stability make it suitable for these applications, where environmental 

sustainability is a priority. 

Researchers are also exploring grape seed oil’s potential as a natural preservative in 

food packaging, as its antioxidant properties can help extend the shelf life of packaged 

goods without the need for artificial preservatives. Additionally, the oil is being studied 

for use in textile industries, where its bioactive compounds may serve as a protective 

coating against UV rays and environmental pollutants. 

Cold-pressed grape seed oil is a multifunctional product with a diverse range of 

applications across various industries. Its rich composition of polyunsaturated fatty acids, 

antioxidants, and vitamins makes it valuable for culinary, cosmetic, health, and 

pharmaceutical uses. As consumer demand for natural, functional ingredients continues 

to rise, grape seed oil is poised to expand further into emerging markets, such as 

biodegradable industrial products and natural preservatives. With its proven health 

benefits and wide range of applications, cold-pressed grape seed oil is likely to remain a 

sought-after ingredient for years to come. 

Future research aims to address the challenges of cold-pressed grape seed oil 

production, focusing on: 

- yield optimization: Studies are exploring techniques like enzyme-assisted 

pressing and ultrasound to enhance oil yield while preserving quality. 

- shelf life extension: Research into natural preservatives or improved storage 

conditions may help extend the shelf life of cold-pressed oils. 

- health benefits validation: Further clinical studies on the health benefits of GSO 

could validate its potential therapeutic applications, particularly in chronic disease 

prevention and skincare. 

Conclusion 

Cold-pressed grape seed oil is a highly promising natural product with significant 

applications across various industries, including food, cosmetics, and nutraceuticals. Its 

rich composition of essential fatty acids, antioxidants, and bioactive compounds 
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contributes to its recognized health benefits, such as promoting heart health, reducing 

inflammation, and improving skin condition. Despite its wide usage, there remain many 

opportunities for further research to optimize production methods, enhance functional 

properties, and discover new applications. Future research should focus on improving 

extraction efficiency, exploring its potential in targeted therapies, and investigating 

sustainable production practices. As the demand for natural and functional ingredients 

continues to rise, cold-pressed grape seed oil is poised to become even more integral to 

both consumer products and industrial applications. With continued innovation, it holds 

great promise for the future, offering significant benefits for human health and well-being. 
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