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Abstract

High-oil crop peanut has about 50% edible oil content. Major components of fatty acids of peanut
oil are unsaturated fatty acids (oleic acid and linoleic acid). Oxidative stability is an important factor in
peanut process industry. High-oleic peanut contains >72% oleate and <8% linoleate and preferred by oil
processors and consumers. High-oleic peanuts provide a spectrum of nutrients and have improved sensory
properties and technological advances beyond conventional peanuts. Also relation of enviromental stress
factors with quality are mentioned here below in this review.
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INTRODUCTION

The cultivated peanut (Arachis
hypogaea L.) is globally an important oil
and food crop (Hu et al., 2018). This
high-oil crop has about 50% oil content,
and crushed for oil or used as edible
products (Wang et al., 2015). Oilseed
crops produce high amounts of fatty
acids stored as triacylglycerols in their
seeds with a wide variation in
composition. Variety and content of
triacylglycerols affect nutrition and
function of lipids (Dong et al., 2015). As
a high-fat food, peanuts is containing
high contents of protein and fatty acids.
The major components of fatty acids of
peanut oil are unsaturated fatty acids:
oleic acid (C18:1) and linoleic acid
(C18:2) (Liu et al., 2018).

Raw, sun-dried and roasted
groundnut seeds were analyzed for
composition and minerals by Ayoola &
Adeyeye, (2010). Raw, sun-dried and
roasted seeds contained 46.1%, 43.8%
and 40.6% fat; 24.7%, 21.8% and 18.4%
crude protein; 17.4%, 27.2% and 36.1%

carbohydrate; 7.5%, 3.4% and 1.1%
moisture; 2.8%, 2.4% and 2.4% crude
fibre and 1.5%, 1.4% and 1.4% ash,
respectively. There was a decrease in the
compositions after exposure to heating.
Also there was variations in the mineral
contents of the seeds following heating.
Raw, sun-dried and roasted seeds
contained sodium (0.71%, 0.69% and
0.57%), phosphorus (0.68%, 0.65% and
0.69%). potassium (0.47%, 0.51% and
0.55%), zinc (0.44%, 0.42% and 0.50%),
Iron (0.40%, 0.47% and 0.43%). Free
fatty acid of raw, sun-dried and roasted
groundnut oil were 1.18 g 100g™%, 0.89 g
100g* and 1.26 g 100g*, acid values
were 2.35 mg/kOH/g, 1.79 mg/kOH/g
and 2.52 mg/kOH/g, peroxide value
were 0.74 meg/ kOH, 0.60 meqg/ kOH
and 0.47 meq/ kOH; and refractive index
were 0.25, 0.26 and 0.15. The roasted
groundnut can be considered as a good
source of valuable minerals, while the
raw groundnut is a good source of
protein with high nutrition value.

Fig. 1. Structural differences shown for various peanut types (Lewis et al., 2012).
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Fatty acid profiles of commercial
10 Runner-type peanut cultivars
collected during two production years
were analysed by Shin et al., (2010).
Eight different major fatty acids were
determined: 1) palmitic (C16:0), 2)
stearic (C18:0), 3) oleic (C18:1, ®9), 4)
linoleic (C18:2, ®6), 5) arachidic
(C20:0), 6) gondoic (C20:1, ®9), 7)
behenic (C22:0), 8) lignoceric (C24:0)
acids. According to the oleic / linoleic
acid (O/L) ratio, selected peanut
cultivars were found normal, mid-oleic
and high-oleic types.

Antinutritional ~ factors  are
substances found in  most food
substances which are poisonous to
humans and in some ways limit the
nutrient availability to the body. The
groundnut oil and palm oil were
extracted by soxhlet extraction method
and compared for oxalate and phytate,
tannin, trypsin inhibitor, cyanogenic
glycosides, hemagglutinin and alkaloids
by Inuwa et al., (2011). Groundnut oil
was  found containing higher
concentration of the these anti-
nutritional factors compared to palm oil.

Consumption ~ of  thermally
oxidized oils have detrimental effects on
different systems of the human body.
Ani et al., (2015) compared the effects of
consumption of thermally oxidized palm
oil and thermally oxidized groundnut oil
diets on selected haematological
parameters on male albino Wistar rats.
They demonstrated that thermally
oxidized palm oil and thermally oxidized
groundnut oil consumption may be
detrimental to haematological systems.
Effects were more in thermally oxidized
palm oil fed group, than thermally
oxidized groundnut oil fed group.

Mechanical expression could
improve the vyield and quality of
groundnut oil. Yusuf et al., (2014)
studied the effects of heating
temperature and seed condition on the
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yield and quality of mechanically
extracted groundnut oil. Oil vyields
increased by increases in temperature but
decreased beyond 90°C temperature. pH
value, refractive index, specific gravity,
peroxide value, free fatty acid values and
total acid values of the oils decreased
with temperature increases.

Oil were extracted from soabean,
groundnut and coconut and processed for
fatty acid analysis by Sodamade et al.,
(2013). Determined main saturated fatty
acids were: 1) Palmitic acid (C16;0) was
min (2.1%) in coconut oil and max
(4.8%) in groundnut oil, 2) Stearic acid
(C16;0) was min (1.5%) in soybean oil
and max (12.1%) in groundnut oil.
Monounsaturated fatty acid (Oleric acid,
C18:1) was min (8.6%) in coconut oil
and max (12.7%) in groundnut oil.
Polyunsaturated fatty acid (Linoleic
acid, C18:2, Omega-6) was min (5.7%)
in soybean oil and max (9.2%) in
groundnut oil. The major component of
soybean and coconut oils was myristic
acid (C14:0) (41.0% and 33.5%
respectively). The highest component of
groundnut oil was lauric acid (C12:0) at
14.6%.

High oleic acid peanuts

Peanut is nutrient-rich legume
valued for its good quality cooking oil.
The fatty acid content is the major
determinant of the quality of the edible
oil (Bera et al.,, 2019). Peanut oil is
widely used in food but is susceptible to
oxidation (Olmedo et al., 2018).
Oxidative stability is an important factor
in peanut process industry (Chamberlin
etal., 2021). Less oxidation prone peanut
type high-oleic peanut contains >72%
oleate and <8% linoleate which is
preferred by oil processors and
consumers (Nkuna et al., 2021).

The nutritional quality, flavor,
and shelf-life of peanut seeds and
products depend on saturated, mono



MAS Journal of Applied Sciences 7(1): 81-87, 2022

unsaturated fatty acid (MUFA) and poly
unsaturated fatty acid (PUFA) content of
its oils. High oleic peanut oils are highly
valued due to superior nutritional
composition for human health (Nawade
et al, 2018). Unhealthy diets are
significant risk factors for metabolic
syndrome and associated gut microbiota
disorders. High oleic acid peanut oil and
extra virgin olive oil are healthy dietary
oils which are rich in oleic acid and
bioactive phytochemicals (Zhao et al.,
2019). Peanuts contain  bioactive
nutrients  beneficial  for  vascular
function. Regular peanut consumption
improved cerebrovascular and cognitive
function; increased intakes of bioactive
nutrients may have mediated these
improvements (Barbour et al., 2017).

Customization of fatty acid
profile of peanut is an evolving area to
improve nutritional needs of modern
markets (Nawade et al., 2016). 80% of
peanut seed oil is either oleic or linoleic
acid. The oleic / linoleic acid (O/L) ratio
influences oxidative stability and peanut
shelf life. O/L ratios of traditional peanut
seeds is between 1.5-2.0; however,
many new cultivars are ‘‘high oleic™
with O/L ratios are greater than 9 (Davis
et al., 2013). Peanut varieties with high
oleic/linoleic acid ratios have become
preferred by the peanut industry and
many peanut breeding programs are
incorporating high oleic trait into
improved new varieties (Chamberlin et
al.,, 2011). Modern peanut varieties
contain fatty acid desaturase 2 (FAD 2)
mutation which is producing high oleic
acid (Liu et al., 2019).

High-oleic peanuts provide a
spectrum of nutrients and have improved
sensory properties and technological
advances beyond conventional peanuts.
High-oleic peanuts are not allergenic or
less allergenic than conventional
peanuts. High-oleic peanuts may also
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improve lipid profile and markers of

glycemic control (Derbyshire, 2014).
Purity (% of high oleic peanuts

within a lot) is important for ingredient

performance and final lot value.
Contamination can  result  from
unintentional mix-ups at the

breeder/seed level, improper production
handling, or due to physiologically
immature high oleic kernels. Therefore,
industry groups have established
unofficial sampling plans to monitor
purity. Assuming equivalent
measurement performance and simple
random sampling, increasing the sample
size decreases variance among replicated
sample test results and increases the
precision of estimated lot purity (Davis
etal., 2021).

Agronomy

Groundnut is the sixth most
important oilseed crop in the world and
India is the second largest groundnut
producing country. There is a need of
increasing the production of groundnut
and stabilizing its yield by using proper
agricultural practices. Application of
arbuscular mycorrhizal fungi has been
considered as an important strategy for
sustainable agricultural practices.

Pawar et al., (2018) evaluated
effectiveness of 10  indigenous
mycorrhizal species (Glomus clarum,
Glomus mosseae, Glomus fasciculatum,
Glomus ambisporum, Glomus
globiferum,  Glomus intraradices,
Gigaspora gigantea, Gigaspora albida,
Acaulospora denticulata and Glomus
pansiholus) on groundnut oil. All
mycorrhizal ~ treatments  produced
significant results compared to non
mycorrhizal plants. Glomus mosseae
was superior to all ten mycorrhizal
species. Extracted groundnut oil
percentage for Glomus mosseae (41.7%)
treated oil was higher than control
(28.5%). Oleic acid, linoleic acid,
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palmitic acid content from groundnut oil
of mycorrhiza treated plants varied in
range of 36-45%, 16-22%, 13-18%
respectively. Oil from Glomus mosseae
treated groundnut plant showed increase
in zinc, calcium, magnesium, manganese
content than other mycorrhiza treated
groundnut seed oil and control.

The level of oleic acid in peanut
iIs genetically controlled by a pair of fatty
acid desaturase genes, but the
environmental  conditions of the
production sites can also have a
significant effect. Analysis of gene and
environment interaction revealed that
oleic acid phenotype plasticity could be
explained by the interaction of FAD2
genotype and photothermal time, which
quantified environmental conditions
(Tonnis et al., 2020).

Effects of rhizosphere
temperature on oleic / linoleic acid (O/L)
ratio, alpha, beta, gamma, delta
tocopherols and total tocopherols,
fructose, glucose and sucrose and the
sum of fructose, glucose and sucrose
contents in peanut kernels at seed filling
period were studied by Haro et al.,
(2020). O/L ratio was increased with
rhizosphere temperature increase. Mean
O/L ratios were 1.31 and 1.20 for
Florman and for ASEM, respectively.
Total tocopherols contents were was
similar for both varieties (478 ppm).

In the study of Chaiyadee et al.,
(2013), drought improved the oil quality
by increasing oleic acid and O/L ratio
and reducing linoleic acid, iodine value
and unsaturated / saturated fatty acid
ratio. Peanut genotypes with different
levels of drought resistance displayed
similar tendency in fatty acid characters
under drought conditions.

CONCLUSIONS

High-oil crop peanut has about
50% edible oil content. Major
components of fatty acids of peanut oil
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are unsaturated fatty acids (oleic acid and
linoleic acid). Fatty acid compositions of
peanut seed are important quality
parameters due to affect on flavor, shelf
life and consumer preference of derived
food products. Oxidative stability is an
important factor in peanut process
industry. High-oleic peanut contains
>72% oleate and <8% linoleate and
preferred by oil processors and
consumers. The oleic / linoleic acid
(O/L) ratio influences oxidative stability
and peanut shelf life. O/L ratios of
traditional peanut seeds is between 1.5—
2.0; however, many new cultivars are
“‘high oleic’’ with O/L ratios are greater
than 9. High-oleic peanuts provide a
spectrum of nutrients and have improved
sensory properties and technological
advances beyond conventional peanuts.
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