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Blending vegetable oils with different properties is one of the simplest
methods to create new oil blends with desirable structural and oxidation
properties. Different oils have distinct physical and chemical properties, and
the use of a single vegetable oil may limit its properties, such as physical
properties, chemical properties, nutrition, and oxidative stability. Therefore,
blending different vegetable oils is a simple method to exploit the unique
properties of each oil. Oil blending is a topic of current interest, captivating
the attention of numerous researchers. This study aims to examine a
compilation of related research on vegetable oil blending, thereby providing
a comprehensive assessment of the impact of oil blending on the advantages
of blended oils, such as: (1) Blending oils to enhance the physical and
sensory properties of oil blending; (2) Oil blending is employed to augment
the physical and sensory characteristics of oil blending; (3) blending oils for
enhancing nutritional properties of oil blending. The blending of vegetable
oils has become a widely accepted standard in many countries and is
anticipated to continue as a prevailing trend in the modern industry, meeting
the increasing nutritional and health demands of consumers.
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TU KHOA

DAu thyc vat pha tron

Do 6n dinh oxy hoa
Tinh chét cam quan
Tinh chat hoa hoc
Tinh chét dinh dudng

Viéc pha tron cac loai dau thuc vét véi cac dic tinh khac nhau 1a mot trong

nhirmg phuong phap don gian nhat dé tao ra hdn hop dau méi véi cac dic
tinh cau trac va oxy hoa mong mudn. Céc loai ddu khac nhau c6 tinh chét vat
1y va tinh chit hoa hoc riéng biét, va viéc st dung riéng 1¢ mét loai dau thuc
vat c6 thé han ché cac dic tinh cta no, chéng han nhu tinh chit vat ly, tinh
chét hoa hoc, dinh dudng va d6 én dinh oxy hoa. Vi vdy, pha tron cac loai
dau thyc vat khac nhau 1a phuong phap don gian dé khai thac nhitng dic tinh
riéng cua ting loai dau. Viéc pha tron dau dang 1a mot chi d& dang thu hut
su chu y cua nhiéu nha nghién ciru. Nghién ctru ndy nham muyc dich dénh gia
mot cach tong hop cac nghién ciru lién quan vé viéc pha tron dau thuc vat, tir
d6 cung cdp mot danh gia tdng thé vé anh huéng viéc pha tron cac loai dau
lén loi ich mang lai cua dau hdn hop, ching han nhu: (1) Pha tron dau dé
tdng cudng cdc ddc tinh vat ly va gic quan cua dau pha tron; (2) Pha tron
dau duoc ap dung dé lam tang cudng cac dac tinh vét 1y va cam quan cua dau
pha tron; (3) Pha tron dau dé ting cuong cdc ddc tinh dinh dudng cua dau
pha tron. Viéc pha tron cac loai dau thuc vat da tro thanh mot tiéu chuan
dugc chap nhan rong rii ¢ nhiéu qubc gia va dugc du doan s& tiép tuc 1a xu
huéng thinh hanh trong nganh cong nghiép hién dai, dap tng nhu cau dinh
dudng va suc khoe ngay cang cao cua nguoi tiéu dung.
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1. Introduction

Dietary fats contribute desirable physical, nutritional, and sensory properties to food [1].
Vegetable oils, serving as the primary source of fat in our diets, are frequently used as cooking
mediums in various culinary preparations. In recent times, there has been a growing recognition of
the nutritional quality of fats and oils, especially regarding their association with circulatory and
nervous system-related diseases. In 2015, cardiovascular diseases were responsible for 17.7 million
global deaths, and this number is projected to rise to 23.3 million in the future [2]. Consequently,
there has been an increased focus on the consumption of fats and oils due to the rapid increase in
cardiovascular diseases. The inherent chemical and physical properties of many vegetable oils often
restrict their direct application in the food industry. To enhance their practical utility, vegetable oils
undergo modification through four distinct techniques: hydrogenation, interesterification,
fractionation, and blending, as discussed by many authors [3], [4].

Hydrogenation is a well-established method employed to enhance the texture and oxidative
stability of vegetable oils. This process involves the use of hydrogen gas and nickel as a catalyst
to saturate certain double bonds within unsaturated fatty acids. However, it is important to note
that hydrogenation can result in the isomerization of some double bonds, transforming them from
a cis state to a trans state. Trans fatty acids are widely recognized for their adverse health effects
and their potential to contribute to various diseases, as highlighted by Dijkstra and Duijn [5].
Alternatively, interesterification offers a method for modifying vegetable oils without the
saturation or isomerization associated with hydrogenation. This process redistributes fatty acids
within the triglyceride structure. Nonetheless, it requires specialized equipment and tends to be
more costly, as explained by Santoro et al. [6]. Fractionation is a procedure that segregates
certain fats and oils into two distinct fractions, each possessing different melting and textural
properties. This approach is commonly employed with specific fats and oils such as palm oil or
tallow. Fractionation can be undertaken as an independent process or as a preliminary treatment
before hydrogenation, interesterification, or blending, as elucidated by Dijkstra and Duijn [5].

The blending of vegetable oils with different properties stands out as one of the simplest methods
for creating distinct products with desired textural and oxidative characteristics. Various fats and oils
exhibit distinct physical and chemical properties. Using a single type of vegetable oil may limit its
inherent properties, such as oxidative stability and nutritional properties and. Hence, the practice of
blending different vegetable oils provides a straightforward means of harnessing the diverse
characteristic properties of each oil. Blending vegetable oils has been a well-established and widely
accepted practice in numerous countries [3], [7]. Blending many different types of oil is a time-saving
way to change of physicochemical characteristics and does not have any adverse health effect [8], [9].

Oil blending is a subject of significant concern and has attracted the attention of many
researchers. As such, the aim of this study is to review a set of relevant research on oil blending,
thereby facilitating a comprehensive evaluation of the influence of oil blending on the
enhancement of oxidative stability, as well as nutritional characteristics benefits.

2. Methodology

A bibliographic search was carried out from 2012 to 2022. The following terms were
particularly searched, always in combination with “Vegetable oil blend”, “Edible oil blend",
"Vegetable oil blend and Health effect", and "Oxidative stability of vegetable oil blend" on major
search sources such as SCOPUS; WEB OF SCIENSE; NCBI.

3. Result and discussion
3.1. Blending oils for enhancing physical and sensory properties

Incorporating a range of oils, each characterized by unique properties yields a novel oil with
enhanced functional attributes, ideal for diverse applications in the final product. For example,
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certain oils exhibit crystallization and altered clarity upon cooling. Empirical investigations have
demonstrated that the oil blend of 80:20 (canola: olive) with 20% palm olein produces a more
stable and clearer blend, ensuring stability throughout the storage period [8].

Palm oil, characterized by its enhanced saturated fatty acid content and rapid crystallization
attributes, demonstrates enhanced fluidity through blending with canola oil or flaxseed oil. The
70:30 blends of palm oil: canola oil improved the qualities of the crisps better than canola oil alone.
The blending Flaxseed oil with Palm oilen with ratio of 72 and 6 greatly enhanced its oxidation
stability. These mixtures exhibit broader applicability within the realm of the food industry [10],
[11]. Combining different oils results in alterations to the triacylglycerol composition. The
combination of blending palm oil and canola oil with different ratios of B1 (90 :10), B2 (80 : 20),
B3 (70:30), B4 (60 :40), B5 (50:50), B6 (40:60), B7 (30:70), B8 (20:80), and B9 (10 :90)
improved better its physicochemical properties during hydrolysis and oxidative processes.
Consequently, this leads to modifications in the inherent characteristics of oils, including solid fat
content, cloud points, density, smoke points, viscosity, and sensory properties [3].

The smoke point is defined as the temperature at which fats/oils generate continuous smoke
when subjected to heating. In their study conducted in 2013, Choudhary et al. [12] examined the
impact of deep frying on combinations of various oils (including olive, soybean, groundnut,
mustard, sunflower, and palm olein oils) with rice bran oil. Their findings revealed that both
ratios of 70:30 and 80:20 in the combination of rice bran oil and non-conventional oil exhibited
enhanced nutritional characteristics and an elevated smoke point [12].

Viscosity plays a critical role, particularly in deep frying. The successive deep-frying in 30
hours was applied for the essential oil of the fruits of Amomum villosum Lour. This process
results in the formation of primary and secondary oxidation byproducts, which, in turn, lead to an
increase in the viscosity of the cooking oils [13]. Opting to blend oils with high stability and
favorable nutritional attributes represents a judicious approach to reducing viscosity and
mitigating oxidation.

Combining oils with divergent characteristics can yield an oil blend possessing exceptional
stability at frying temperatures without necessitating hydrogenation or the generation of trans
fatty acids. For example, the blends of Refined rice bran oil with Mustard oil and Palm Olein oil,
renowned for its elevated content of oryzanol and sitosterol, potent antioxidants, can effectively
curtail oxidation rates and, in some cases, forestall the oxidation process in the resultant blend,
consequently diminishing viscosity increments during the deep-frying process at 180 + 1°C for 24
hours [14] - [16].

Color plays a crucial role in influencing consumer preferences. Pure oils possess distinct
colors, with some being highly pigmented while others have relatively faint tints, potentially
impacting their appeal to consumers. By skillfully blending oils, it is possible to mitigate or
enhance their color characteristics as needed. Additionally, the accumulation of oxidative
compounds can intensify the coloration and darken the oils over time. Research findings indicate
that the soybean oil and camellia oil with blend (60:40) and blend (50:50) can effectively retard
the darkening process during deep frying, as demonstrated in studies by Wang et al. [17].

Blending different oils has the potential to bring about alterations in odor profiles, and
significantly influences the organoleptic acceptability of the product. Empirical assessments of
various oil blends have revealed that mixing oils can moderate the distinctive characteristics of
each oil, ultimately yielding a more suitable product [18]. Process of blending oils assumes a
pivotal role in shaping the sensory characteristics of the final product. The sensory qualities of
food products are profoundly impacted by chemical reactions that transpire within oils and fats
during the frying process, encompassing oxidation, thermal decomposition, hydrolysis, and
isomerization or cyclization. These reactions tend to exert an increasingly adverse influence on
oils as frying progresses [19]. The blend of coconut and groundnut oil blend showed the highest
ratio (58.8%) of unsaturated to saturated fatty acids. In addition, polyunsaturated linoleic acid
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(18:2; 24.3%), a-linoleic acid (18:2; 5%), oleic acid (18:1; 25%), capric acid (2.8%), lauric acid
(1.8%), myristic acid (1.6%), palmitic acid (16:0; 14.5%), and steric acid (18:0; 9.2%) also were
seen in this blend [19]. Therefore, a comprehensive understanding of oil properties and selecting
the right ones for blending, we can mitigate these unfavorable reactions and enhance both their
nutritional value and sensory appeal. Some recent researches on stable physical and sensory
properties of oil blends and their suitable ratio have summarized in Table 1.

Table 1. Recent researches on stable physical and sensory properties of oil blends and their suitable ratio

Oil blend References
Canola oil ; Olive oil : Palm olein oil (64:16:20) [8]
Palm oil : Canola oil (70:30) [10], [11]
Palm oil : Canola oil (90:10, 30:70, 10:90) [3]
Rice bran oil : Non-conventional oil (80:20 and 70:30) [12]
Sunflower oil : Sesame oil (50:50) [14]
Refined rice bran oil : Soybean oil : Mustard oil (60:20:20) [15]
Soybean oil : Camellia oil (60:40 and 50:50) [17]
Coconut oil : Groundnut oil (60:40) [19]

3.2. Blending oils for enhancing chemical properties

Blending various vegetable oils can result in changes to the fatty acid composition, and
increased presence of natural antioxidants and bioactive lipids within the mixture. As a
consequence, this can potentially improve the nutritional value and longevity of the newly
created blend oils . Furthermore, the resistance of the oil to oxidation is intrinsically connected to
its shelf life. The blending of soybean oil (70%) with 17.7% lentisk oil and 12.3% sesame oil is
acknowledged as a cost-effective method for altering their physicochemical properties, thereby
enhancing their ability to withstand oxidative processes and fatty acids particularly essentials fatty
acids (linoleic acid and linolenic acid) [20]. Although the concept of oxidative stability has long
been a subject of research interest, its significance is increasing as recent studies have unveiled its
direct associations with oxidative deterioration. This oxidative process affects the chemical
compositions of vegetable oils by saturating their fatty acids and generating reactive oxygen species
(ROS). These ROS have the potential to cause detrimental effects on the normal function of
endothelial cells and increase the risk of hypertension or the development of cancer [21], [22].

Furthermore, in some cases, oxidative stability is intertwined with other components. For
example, the fusion of cold-pressed black cumin oil with sunflower oil may leave the primary
fatty acid composition unchanged, yet the oxidative stability of the blend is enhanced due to an
elevated content of thymoquinone and tocopherols within the mixed oils [23].

Additionally, other unconventional oils like Basil oil, cinnamon oil, black cumin oil, coriander
oil, mustard oil, lemon verbena oils and Perilla seed oil have demonstrated beneficial and
functional effects within the blending process [24] — [29].

Blending different vegetable oils can also exert an influence on both the predominant and
subsidiary constituents present in the resulting blend. Certain subsidiary constituents, including
- tocopherols, carotene, oryzanol, and lignans which exist in varying quantities across different
oils, impart advantageous effects on health and contribute to oil stability. For instance, when
blending palm oil with rice bran oil, coconut oil at a ratio of 40:30:30 that each of which contains
natural antioxidants such as -tocopherol and y-oryzanol. The outcome demonstrated that the
nutritional content of the blended oils increased and the rate of oxidation occurs more slowly in
these oil blends during frying processes [30].

Nonetheless, it is worth noting that oil blending can also be employed for adulteration
purposes in certain instances, with the aim of increasing profitability. Such adulteration can be
discerned through the analysis of specific markers found in the composition of vegetable oils.
Virgin olive oil, in particular, is a target for adulteration due to its elevated market price.
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Phytosterols, which represent minor components in vegetable oils, serve as a valuable means to
identify adulteration in high-quality virgin olive oils [29], [8]. The blending oils for enhancing
chemical properties has summarized in Table 2.

Table 2. Effects of different oil blends on chemical properties

Qil blend Chemical properties References
Soybean oil : Lentisk oil : Sesame oil Enhancing their ability to withstand oxidative [20]
(70:17.7:12.3) processes and fatty acids particularly essentials
fatty acids (linoleic acid and linolenic acid)
Cold-pressed black cumin oil : Sunflower Increasing oxidative stability of blends during [23]
oil (45:65) storage due to the changes in the levels of
thymoquinone
Basil essential oil (200 or 500 ppm) : Lower p-anisidine values and free fatty acids [24]
palm olein contents
Lemon verbena essential oil (1,600 Increase the stability and stabilization effects in [28]
ppm) : sunflower oil terms of storage conditions
Perilla seed oil : Extra virgin olive oil Increase oxidation stability, sensory [29]
(45:65) acceptability
Rice bran oil : coconut oil : Palm oil The oxidative stabilities of the oil blends were [30]
(30:30:40) better, there was no significant difference in
sensory attributes
Oil blend of 80:20 (canola: olive) with Increasing iodine value, decreasing peroxide [8]
20% palm olein content, the lowest free fatty acid value
Rapeseed oil : Rice bran oil : Black Enhanced nutritional and functional properties [31]
cumin oil (10:30:60) via higher oxidative stability

3.3. Blending oils for enhancing nutritional properties

Saturated oils are inherently less susceptible to oxidation in comparison to unsaturated oils,
making them more stable. However, their consumption is associated with cardiovascular diseases
(CVDs). Therefore, there is a need to promote the consumption of oils with low saturated fatty acid
(SFA) content that can still maintain stability under frying conditions. Achieving this balance can be
accomplished through the practice of blending oils such as the blending of Chia, flaxseed, sacha inchi,
mustard and canola oils that are sources of fatty acid a-linolenic (®-3) and linoleic (®-6) [31].

According to the recommendations of the World Health Organization (WHO), the nutritional
value of oil is evaluated based on three key factors. The first factor is the presence of antioxidants
in the oil, the second factor is the balance between saturated fatty acids, monounsaturated fatty
acids, and polyunsaturated fatty acids, and the third factor is the ratio of essential fatty acids in
the oil. Besides, WHO recommends a ratio of 1:1.5:1 for SFA (saturated fatty acids) to MUFA
(monounsaturated fatty acids) to PUFA (polyunsaturated fatty acids). Additionally, the suggested
ratio of alpha-linolenic acid (omega-3) to linoleic acid (omega-6) in dietary intake stands at 1:5-
10 are good health and beneficial for people with heart disease, diabetes, and immune response
disorders [32]. Given that no single oil perfectly meets all nutritional requirements and possesses
an ideal fatty acid profile, the practice of blending vegetable oils emerges as a cost-effective
strategy to modify their fatty acid profiles and physicochemical properties [18].

The judicious blending of suitable oils can yield a functional oil with a favorable n-6/n-3 ratio,
conducive to improved health [33]. Omega-3 and omega-6 fatty acids are essential components
of our diet, necessary for the prevention and treatment of certain diseases [34]. Omega-3 fatty
acids play vital roles in normal growth and are associated with the prevention of cardiovascular
of cancer diseases, and the enhancement of immune function. While both groups of these
essential fatty acids can generate eicosanoid-signaling molecules, however, the omega-6
eicosanoids in the absence of omega-3 counterparts, are typically pro-inflammatory and can
contribute to conditions such as obesity, high blood pressure, arthritis, and cardiovascular
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diseases. Control of the eicosanoid function of omega fatty acids is related to their balance in the
diet [35]. Research has shown that the adulteration of oils can result in improved nutritional and
functional characteristics, albeit often with various associated health effects. Blending oils are a
prevalent practice for creating novel vegetable oils with sought-after health benefits.

A blend of flaxseed oil and peanut oil has been demonstrated to effectively reduce serum
triglyceride levels and low-density lipoprotein cholesterol levels in rats, suggesting its potential
as a dietary oil rich in omega-3 fatty acids [36]. The impact of dietary fat on health is contingent
on its fatty acid composition. A balanced combination of red palm oil, rice bran oil, tea seed oil,
and flaxseed oil has been shown to have advantageous effects on glucolipid metabolism,
inflammation, oxidative stress, and bone quality in rats [37].

The blending of oils has the capacity to modify the essential fatty acid ratio, fatty acid
composition, as well as the levels of tocopherol and cholesterol. This alteration leads to an
enhancement in the activity of antioxidant enzymes, a reduction in hepatic lipid peroxidation, and
a decrease in LDL oxidation. The judicious blending of essential oils can result in mixtures with
advantageous properties, which can then prevent diseases associated with hight saturated fatty
acids, such as atherosclerosis, oxidative stress [38]. Certain oils, such as cold-pressed varieties,
are recognized as health-promoting products. They serve as rich sources of bioactive lipids and
antioxidative phenolic compounds, offering potent radical scavenging activity that can enhance
human health [39].

The excessive consumption of cooking oil in contemporary society is commonly attributed to
being a primary cause of cardiovascular disease. The impact of cooking oils on health is
intricately linked to their fatty acid composition. Recent research has honed in on the
examination of blend of oils to enhance their functional properties. Studies indicate that a blend
of canola oil, corn oil, olive oil, peanut oil, and sunflower oil, featuring a low n-6/n-3 PUFA
(polyunsaturated fatty acid) ratio of 6:1, has the potential to aid in the prevention and control
cardiovascular disease (CVD) [38]. Besides, evidence supports the notion that Camellia and
blended oils are more effective than soybean oil in increasing serum high-density lipoprotein
cholesterol levels and reducing the ratio of low-density lipoprotein to high-density lipoprotein
cholesterol in hamsters [39].

Table 3. Effects of different oil blends on nutritional properties

Qil blend Nutritional properties References

Rapeseed oil : Rice bran oil : Black The ratio of omega-6/0mega-3 raises [31]
cumin oil (5:10:20)

Groundnut oil : Linseed oil (30:70) Low lipoprotein  cholesterol level and [36]

decreasing serum triglyceride concentration

Red palm oil : Rice bran oil : Tea seed Reduced the serum low-density lipoprotein [37]

oil (20:30:50) cholesterol

Soybean oil : Sea buckthorn oil or The changes in fatty acids, tocopherols' profile, [38]

Camellia oil or Rice bran oil or Sesame and minor bioactive lipids
oil or Peanut oil (20:80)

Canola oil : Corn oil or Olive oil or Reduced n-6/n-3 levels in plasma, liver and [40]
Peanut oil or Sunflower oil with a low adipose tissues, serum triglycerides (TGs) and

n-6/n-3 PUFA ratio of 6: 1 decreasing low density lipoprotein cholesterol

Soybean oil : Camellia oils (8.4:5.6) Enhancing serum high-density lipoprotein [41]

cholesterol and decreasing the ratio of low-
density lipoprotein to high-density lipoprotein

cholesterol.
Palm oil : Sunflower oil or soybean oil Down-regulated lipoprotein and cytochrome [42]
(35:65) P450s.
Canola oil ;: Palm oil blend (80:20) Not affect serum total carotenoid and 8- [43]

tocopherol but increase o and y-tocopherol.
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A series of other studies demonstrate the effects of vegetable oil mixtures on health: Such as
the combination of Olive QOil: Soybean Oil or Sunflower QOil (70:30 or 86:14) has Hypolipidemic
effect. Or mix Rapeseed Oil and Palm Oil (80:20) to help improve the n-3 fatty acid ratio in
serum [42], [43].

In summary, blending different vegetable oils provide increased flexibility in meeting specific
functional properties or desired nutritional. Blending oils for enhancing nutritional properties are
summarized in Table 3.

4. Conclusions

Various oils exhibit diverse physical and chemical properties. The utilization of pure
vegetable oil often results in limited functional utility due to its suboptimal oxidative stability and
nutritional characteristics, and it frequently falls short in terms of oxidative stability. In contrast,
blending represents a straightforward and cost-effective physical process, offering a means to
alter the fatty acid composition and enhance the presence of bioactive components and natural
antioxidants, creating customized products at affordable price points. Indeed, a multitude of
studies have furnished substantial evidence supporting blending as a cost-effective and widely
embraced method for achieving oils with balanced fatty acid profiles, improved stability, and
higher concentrations of antioxidants and bioactive compounds. The practice of blending
vegetable oils has become a widely accepted norm in numerous countries and is expected to
remain a prevailing trend in the modern industry, catering to the evolving health and nutritional
needs of consumers.
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