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Abstract

Chemistry of edible oils is very significant and plays an important role as a rich source of energy for human beings. Mustard
(rapeseed), Groundnut (peanut) and Sesame (til) are natural oil seeds with highest content of mono unsaturated fatty acids
(MUFA). They are naturally stable, healthy oils with natural antioxidants and fatsoluble vitamins A &E, which prevents
them from rancidity & reversion.

Due to higher percentage of polyunsaturated fatty acids (PUFA) and presence of more double bonds Soyabean (drying) and
Sunflower (semi drying) oils have greater tendency to oxidize in presence of sunlight, temperature, air and metal.

The physico chemical studies of about their chemical constitution and various parameters regarding quality of edible oils like
Peroxide and Iodine value during heat treatment have been carried out and analyzed with a conclusion that higher PUFA
content distort the quality of oil the most during thermal abuse and longer storage. The maximum deviation and distortion
in peroxide values suggests that Soyabean and Sunflower oils should not be treated at high temperature. Thus, it may be
emphasis that the selection of the oil in the diet should be done carefully and natural oil seeds should be preferred in diet

for better health.
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Introduction

Edible oils have significant role in diet due to their
interesting chemistry which needs to be discussed
and analyzed with respect to their biochemistry,
metabolism, degradation and impact on human
health. Fats are one of the large groups of organic
compounds and the major energy storage form in
most of the body cells. We eat fats as edible oils and
animal fat like ghee and butter because they are
readily digestedand utilized in the body. The chief
contribution of fats and other lipids to the diet is
their energyvalue and also satiety value. Fats are also acts
as solvents and source for the fatsolublevitamins
such as A, D, E, K and pro vitamin A, the carotene.
Fats and other lipids also contribute essential fatty
acids to the diet which body cannot synthesize [1].

Traditional and natural edible oils like sesame,
mustard and groundnut oils are being used in
cooking many food items, vegetables, deep frying and
for storage purposes as pickles from a long time
worldwide specially in eastern countries like India,
China and Japan [2,3]. The virgin oil of these
naturally oil rich seeds extracted through ecofriendly,
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cold pressing technique called ‘Ghani’ which extract
the oil from seed very slowly at low velocity (which is
an important factor to preserve the natural quality,
components, specific colour, flavour and odour of
the oil) at room temperature between 25-40°C. The
oil extracted through cold pressing technologies is
fresh,

The extracted oil is fresh, healthy, unadulterated,
rich in antioxidants and vitamins. This pure oil is
with natural specific flavour of taste, colour and
aroma. These oils are more nutritious in all means,
easily assimilated and digestive in human body to
provide maximum benefits without causing any
harmful effect on health.

Health and Chemistry of Edible Oils

According to literature of ancient Ayurveda, Sesame
oil (rich in MUFA) is the best for edible purposes and
which has been used as dressing oil on freshly cooked
traditional food items made by regional food grains
which are very nutritious in all means, though
Mustard (highest MUFA) and Groundnut oils are
not only healthy but possess medicinal properties as

1


https://bioresscientia.com/

International Journal of Nutrition Research and Health

well [2-4] whereas Safflower oil (Highest PUFA) is
said worst for eaten as an oil in India [2]. Literature
survey reveals oil with higher poly unsaturation
(PUFA Value) reacts more rapidlywith air which may
cause rancidity and reversion like phenomenon due
to reactions like oxidative polymerization and
hydrogenation during their thermal abuse and long
storage [4-7]. Soyabean, Sunflower and Safflower oils
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have high content of PUFA. In-depth scientific
studies of these oils support traditional (Ayurvedic)
understanding and indicate that these new oils
extracted through solvent extraction and treated
chemically for bleaching and refining are not only
undesirable but are harmful for health, especially in
Indian cuisine where they are mostly used for frying
and for pickles.

Table 1: Percentage fatty acid composition of some commonly used oils.

QOil Total % of oil  [Saturated Fatty Acidl Mono Unsaturated | Poly Unsaturated
Content in oil Seed (SFA) Fatty Acid MUFA) [Fatty Acid (PUFA)
Mustard 43 6 73 21
Groundnut 47-55 20 54 26
Sesame 50 14 46 40
Soyabean 18 15 25 60
Sunflower 48-53 8 34 58
Safflower 20-30 11 13 76
Table 2: Major component acid (% wt.) of vegetable oils investigated.
Name of 0il |SFA | SFA | SFA | SFA | SFA MUFA| SFA |MUFA | PUFA | PUFA others
8:0 | 10:0 | 12:0 | 14:0 | 16:0 | 16:1 18:0 18:1 18:2 18:3
Ground Nut — — — — 10 — 4 61 18 — | C20-C24-71%
Mustard — — — — 2 — 1 25 18 10 20:1-10 %
Sesame — — — — 8 — 4 45 41 — —
Soyabean — — — — 12 — 4 24 51 9 —
Sunflower — — — — — 14 — 14 72 —

It is a well-known fact that Soybean, Sunflower and
Safflower oils are extracted through different new
technologies involving solvent extractions, bleaching,
refinement etc by the use of number of harmful
chemicals, and antioxidants have been added
afterwards [4]. Five oils Mustard, Groundnut,
Seasem, Soyabean and Sunflower have been taken
and analysed to access the effect on the physico
chemical parameters regarding quality of edible oils
after treatment at high temperature (Above 180°C
for an hour in iron pan) and tabulated the
observations in Table 3 and plotted. [3,4,6] Further
the parameters analysed using the plots (Fig 1-4). A
perusal of Table 1 & 2 and literature survey suggest
that oils with a higher percentage of polyunsaturated
fatty acids (PUFA) such as Soybean, Sunflower and
Safflower (highest content of PUFA) are may react
very rapidly with oxygen of the atmosphere and
produce peroxides, free radicals and many other lipid

Table 3: Physico-chemical parameters of some Edible oils.

oxidized products which affects the lipid profile of
human body and responsible for lowering levels of
both harmful LDL cholesterol and useful HDL
cholesterol. This fact has been further strengthening
and supported by our studies about peroxide values
of untreated and treated oils (Fig-4).

On the other hand, edible oils rich in
monounsaturated fatty acids (MUFA) such as
mustard, groundnut, and sesame lower harmful LDL
level without affecting useful HDL
and hence are better for balancing
profiles [3-13]. Oxidation products
present in abused frying fats and oils are the
compounds most suspected of impairing the
nutritional properties of the oils or involving adverse
physiological effects. The recent studies on their
health implications include those related to their fate
and those focused on their effects in metabolic
pathways andtemost prevalent diseases [13-15].

cholesterol
cholesterol
cholesterol

Acid
Value

Oil Untreated Iodine Value

(Treated)

Saponification

Value

Per Oxide
Value

Specific Ref Index

Gravity 40°C
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Mustard .97(.90) | 108.0(103.6) 175.8(176.6) | 5.16(6.32) .908(.912) 1.4660(1.4666)
Ground Nut 49(.62) | 90.18(85.67) 188.7(188.9) | 8.55(13.0) 911(.916) 1.4628(1.4637)
Sesame 1.7(1.3) | 111.1(106.2) 191.7(193.1) | 5.97(13.7) .916(.920) 1.4660(1.4666)
Soyabean 35(.64) | 127.4(121.4) 194.8(195.1) 6.7(28.0) .920(.922) 1.4699(1.4702)
Sunflower 28(.57) | 134.7(123.7) 191.9(192.9) 6.7(36.4) 917(.918) 1.4710(1.4707)
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According to Table 2, the (PUFA) content of Groundnut oil. Besides this the content of

octadecenoic acid (Linoleic) is 51% in Soyabean &
72% in Sunflower whereas only 18% in Mustard and
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octadecatrienoic acid (Linolenic) was

9

%

3

in

Soyabean oil whereas the trienes were totally absent
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in other oils. The (MUFA) contents of octadecenoic,
hexadecenoic were 24, 28, 45 % and saturated fatty
acids (SFA) 16, 0, 12 % in Soyabean, Sunflower and
Sesame respectively [4]. The higher amount of
polyunsaturated fatty acid present in Soyabean,
Sunflower and Sesame oils make these oils more
susceptible to oxidative polymerization under frying
conditions.

Previous studies by various scientists show that the
rate of cyclization, branching and polymerization of
fatty acids is faster at higher temperature of frying
than at lower temperatures. The results of various
studies also suggest that antioxidants are almost
ineffective in retarding the degree of polymerization
in Soyabean and Sunflower at frying temperature
[3,4,6]. Physico chemical studies for Acid value,
lodine value, Saponification value, Peroxide value,
Specific gravity and Reference Index were done for
untreated and heat-treated samples of referred oils
and findings have been tabulated in Table 3.

The iodine value decreased for all the samples could
be attributed to the constant destruction of double
bonds with the development of polymeric fractions.
Soyabean oil because of more methylene interrupted
unsaturated groups provides more active centers for
conjugation which in turn facilitate the formation of
polymers (Table -3, Fig -2). The saponification value
of frying oil increases maximum for Sesame, Soya
and Sunflower. The higher saponification value,
encountered in these oils indicates the formation of
more and more low molecular weight composition
products in the oil during successive frying (Table -3,
Fig 3).

The peroxide value of the frying oil increases
indicative of degree of deterioration due to reaction
with atmospheric oxygen and many peroxides and
lipid oxidized products were produced during
thermal abuse of oil with high content of PUFA and
was also observed by other workers. The studies
suggested that maximum deviation in quality
occurred in Soyabean and Sunflower oils on
treatment at higher temperature (Table -3, Fig 4). All
the above results indicate and suggest a higher degree
of deterioration due to presence of higher poly
unsaturation in conjugation and ineffectiveness of
antioxidants at higher temperatures in Soyabean and
Sunflower oils. [3,4]. Some chain cleavage products
from fatty acids disturbs endothelial cells and induces
several Genotoxic effects in hepatocytes and
lymphocytes [10]. Thus, it may be suggested that the
chemistry plays a significant role and affects the
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Moreover, literature survey also reveals that
additional cholesterol-reducing properties are likely
to come from the natural plant sterols and stanols
contained in oils extracted without heat or solvents
[3,4,16]. Sesame contains 594mg/100g of soluble
phytosterols while groundnut contains 247mg/100g
and olive oil 210mg/100g. Soya and corn oils also
contain phytosterols when raw (380mg/100g and
580mg/100g respectively), but since these latter need
solvent or heat for extraction, the sterols are
invariably lost in processing [3,16].

In Western countries rancidity and reversion of
refined oils such as soybean oil were initially
remedied by hydrogenation. More recently, with
growing evidence of the harmfulness of trans-fatty
acids, rancidity and reversion are increasingly being
prevented by the addition of antioxidants [11,12].
However, according to studies conducted on soybean
oil by V.K. Tyagi and Pramod Kumar at Kanpur,
deterioration of nutritional quality at high frying
temperatures is rapid and added antioxidants are
almost ineffective at retarding this [17, 18].
Vegetarians can easily achieve n-6/n-3 ratio and
ALNA (o-linolenic acids) intake by using ALNA rich
edible oil like yellow Indian Mustard as the cooking
medium and also by increasing the intake of ALNA
rich foods such as Mustard, Groundnut and Sesame
oils freshly extracted through cold pressing method
in the diet [19-44].

Conclusion

Chemical constitution of edible oils directly affects
the human health due to its significant role in
metabolism.  Mustard  (rapeseed), Groundnut
(peanut) and Sesame (til) are natural oil seeds with
highest content of mono unsaturated fatty acids
(MUFA) and they are naturally stable healthy oils
which are easy to process at small scale decentralized
levels with ecofriendly and health friendly
technologies. They are stable naturally due to
presence of abundant number of natural
antioxidants. All these oils have a lesser tendency to
oxidize and deteriorate in presence of sunlight,
temperature, air and metal which prevents them
from rancidity & reversion.

On the other hand, refined Soyabean is drying oil
and sunflower oil is semi drying oil. Due to higher
percentage of polyunsaturated fatty acids (PUFA) and
presence of double bond they have greater tendency
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to oxidize in presence of sunlight, temperature, air
and metal. These oils have been extracted through
solvent extraction technologies with hydrocarbon
solvents such as Hexane, the other processes like
bleaching and refinement also include number of
hazardous chemicals. In the process of refining using
alkaline solution, bleaching and finally de-odorizing
process, most of the useful lecithin, tocopherols,
vitamins and phytosterols are removed during
various treatments given to the oils. Thus, it may be
emphasis that the selection of the oil in the diet
should be done carefully and natural oil seeds like
Mustard, Groundnut and Seasem with natural
colour due to vitamins A &E and aroma should be
preferred in diet for better health.
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