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mABSTRACT : Edibleoil, being obtained from vegetabl e sources, is primarily composed of fatty
acids and used for cooking, medicinal and cosmetic purposes. It isestimated that about 90 per cent
of vegetableoilsare used for edible purposes. The sunflower oil used as based oil for replacement.
The sunflower oil was replaced by (40-85), mustard, soybean and groundnut are each (5-20%).
During the storage of individual and blended oil, pH, density and specific gravity value was
decreased with increasing the storage period and types of storage condition. During the storage
of individual and blended oil, free fatty acid was increase with increasing the storage period and
types of storage condition. During the storage of individual and blended oil, iodine value was
decrease with decreasing the storage period and types of storage condition. Peroxide value was
increased with increasing the storage period and types of storage condition. Edible oils processing
poses challenges due to its high content of polyunsaturated fatty acids and bioactive compounds.
The oilsrefining objectiveisto remove completely all the minor compounds which are present in
the crude ail: freefatty acids, peroxides, phospholipides, pigments, water, heavy metalsand all the
insolubleimpurities which affect both the commercial quality and the shelf-life.
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egetable oils are produced from plant seeds,
V commonly used for frying, baking and other types

of cooking. Edible oils and fats are biological
mixtures. They contain essential fatty acidswhich play
animportant rolein nutrition and are also carriers of fat
solublevitamins. It isestimated that about 90 per cent of
vegetable oils are used for edible purposes, while the
remaining part findsindustrial applications. Edible oils
processing poses challenges due to its high content of
polyunsaturated fatty acids and bioactive compounds.
Stability of cooking oil can be defined as resistance of
cooking oil to changes caused dueto oxidation, heating,
frying, hydrolysisand enzymatic action. Mustard oil, used
astraditional edibleoil inmost partsof Indiafor centuries,

iswell known for its medicinal utilities (Rastogi et al .,
2004 and Dasgupta and Bhattacharyya, 2007).
Glucosinolate, the pungent principlein mustard oil, has
anti-bacterial, anti-fungal and anti-carcinogenic
properties, which account for many medicinal utilities of
the oil (Duke, 2008). It still has and will have a special
placein future for cooking purposein kitchensof North
India. Many peoplein developing countries, especially
children under five years of age suffer from acute or
chronic protein and energy shortages. Thereisdefinitely
aneed for food production to keep pacewith theincrease
in the number of the world’s population. In order to
achieve these national development strategies in many
based economy tropical countries on agriculture and
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biased now towardsincreasing diversity of food products
and consumer in order to alleviate malnutrition and
pressure to strengthen and expand based industries on
agriculture to ensure that their products are both
healthy and safe. Soybean consumption is associated
with reduced risk of cancer of the breast and prostate
and may enhance survival (Zhu et al., 2011; Kang et
al., 2012; Zhang et al., 2012 and Sugiyama et al.,
2013). Soybean is a major source of high quality
protein and Oil, and soybean seed quality is often
determined by seed protein, oil, fatty acid, and mineral
content. Environmental factors, such asair, light and
temperature, accelerate oxidative reactions which
might end in the production of off-flavors and odors
associated with low molecular weight volatiles,
discoloration (Navarro et al., 2012). Also, oxidation
induceimportant chemical changes of the oilsthat may
affect directly the quality of the edible oil, generates
radical oxygen species that may cause irreversible
damages when reacting with biological molecules
such as DNA, proteins or lipids (Bansal et al., 2010
and Cabiscol et al., 2010). Lipid oxidation has harmful
effects on both food quality and human health. Then
efforts must be made to minimize oxidation and
improve oxidative stability of lipid products. The
reactions during the frying/cooking process and
storage conditions depend on factors such as the
original quality of the ail, type of oil, concentration of
antioxidants and oxygen. Other factors such as the
initial content of the free fatty acids, temperature,
moisture content, presence of polyvalent metal ions
and unsaturated fatty acid content also affect the
oxidative stability and overall quality of oil during food
preparation process and storage time (List et al.,
2005). Peanuts, which are a rich source of Protein
and essential amino acids, can help in preventing
malnutrition. Moreover, peanuts contain lipids and
carbohydrateswhich are energy rich compounds, capable
of complementing the basi c energy demands of the human
body (Kumar et al., 2018).

B METHODOLOGY

All oils(Mustard oil, soybean oil, sun flower oil and
groundnut oil) were purchases from Shive Sales
Corporation, 252, Kotla, Mayur Vihar Phase-1 Delhi-
110091 and packaging materials (PET Bottles) were
purchases from local market of Meerut. Experiments
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were carried out to assessment of crude oil and blended
oil in process and Food Engineering Laboratory of the
Department of Agricultural Engineering, Sardar
Vallabhbhai Patel university of Agriculture and
Technology, Modipuram, Meerut. Studies were also
carried out to eval uate the physico-chemical property of
crude and blended oil filledin PET bottle under different
storage condition. The physico-chemical and sensory
atributeswere analysed just after preparation and during
storage of 0 and 210 days under ambient condition
packaging in pet bottle.

Density:
The density of edible was calculated by mass of
the sample per unit volume.

Mass of the oil (g)

Density = 3
Volume of the oil (cm™)

Specific gravity:

Specific gravity of oil isdetermined astheratio of
the density of ail in to the density of water at same
temperature.

Density of oil

Specific gravity = ————
] Density of water

Peroxide value:

Weight 2 g of the 0il sample a25-ml test tube. Add
2 g of potassium iodide and 20 ml of solvent mixture
(CH,COOH : CHCI,::2:1). Loosely stopper test tube.
Boil the contents of the tube within 30 seconds by placing
thetest tube in aboiling water bath. Boil for another 30
seconds. Cool thetest tubeimmediately under tap water
and transfer the contents of the tubeinto aconical flask.
Add 20 ml of 5 per cent potassium iodide and 50 ml of
distilled water to the flask and titrate against 0.002 N
sodium thiosul phate using starch indicator towards the
end (Shukla, 2003).

Peroxide value = % (ml of 0.002 N. Sodium

thiosul phate per g)
where,
V =ml of 0.002N. Na,S,0, used.
W = Weight of the sampletakenin g.

Freefatty acid (Acid value):
Weigh 10 g of il or meltedfat. Dissolvethesample
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in hot 100 ml of neutralized ethanol and titrate using 0.01
or 0.1 N akai using phenol phthal ein asindicator. Shake
vigorously during titration and keep the solution warm.
When testing oils and fats which give dark coloured
solution, usetheindicators as stated under determination
of saponification val ue (Ranganna, 2005).

ml of alkali x N of alkali x 56.1
wt of sample (g)

Acid value as oleic acid =

lodine value:

Theweight of tothesamplerequiredis2.5-3.0gin
the case of coconut oil and 0.15 to 0.6 g in the case of
other oils depending upon the iodine value. Weigh
accurately by difference, an appropriate quantity of the
oil or fat (previoudy melted) into aclean dry 250-ml glass-
stoppered conical flask, and add 10 ml of carbon
tetrachloride. Add 25 ml of Wijs solution, replace the
stopper after moi stening with potassiumiodide sol ution,
mix and store in adark cupboard for 30 min in the case
of non-drying and semi-drying oilsand 60 mininthecase
of drying oils. Add 15 ml of 10 per cent potassiumiodide
solution and 100 ml of distilled water. Titratewith 0.1 N
Na,S,0, solution using starch as an indicator near the
end point (Ranganna, 2005).

Carry out ablank determination alongsi de without
the fat.

(Blank titre — Sample titre) x N of Na,S
Wt of sample (g)

Iodine value = 10 12.69

Refractive index:

Refractive index was determined using a
mathematical expression derived by Perkins.

RI = 1.45765 + 0.0001164 1V

where,

Rl istherefractiveindex and 1V istheiodinevalue

pH value:

The digital pH meter is kept at stand by position
firstly then calibrating the pH 7 and pH 4 standard buffer
solutions. The electrode of pH meter is dipped in test
solution and thetemperatureknob isplaced at 0°C control
to the temperature of test solution. The function selector
switchisset to pH and reading of digital display isallowed
to stabilize, beforeit sampleismix or grind with 100 ml
water and filtered through what man filter paper number
I. Thefiltered sampleis used for pH measurement.

B RESULTSAND DISCUSSION

Theresults obtained from the present investigation
as well as relevant discussion have been summarized
under following heads:

pH content:

Fromthedatait wasfound of individual oil ranged
between 4.3t0 5.4. Whilein blended oil were4.2t0 4.6
as fresh. The constant pH was observed 4.3 in T,
(mustard oil) and highest 5.4 in T, (Soybean oil) where
asin case of blended oil, lowest wasfound in4.3in T,
(SF,+GN,+SB .+MS ) and highest i.e. 5.2 in T,
Sample (SF+GN_+MS+SB,). Itisblended that theratio
of sunflower oil affects the pH of fresh blended oil in
different concentrations. As per data, the pH was
observed highest in soybean oil ascompared to sunflower
oil. The present studs, the sunflower oil used as based
oil for replacement. The sunflower oil was replaced with
soybean, mustard and groundnut combined in the ratio
of 5, 10, 15 and 20 per cent each blend oil of T single
was observed highest than the other combination but
lowestin T, and followed by method in ascending affected
by ratio of soybean oil (5to 20%), becausetheindividualy
soybean has highest pH than the others. During the
storage of individual and blended oil, pH was decreased
with increasing the storage period and types of storage
condition. During refrigeration of oils, the pH was
observed higher followed BOD (35°C) and room storage
at 210 days. In refrigeration condition, pH was found
highest for T, and lowest T_, in BOD pH observed highest

—— 0 day
BOD (35°C) at 210 days

—#— Refrigerator at 210 days
— Room at 210 days

8.0

7.0

° 6.0 %{:ﬂm
% 5.0 M_/\"
= 4.0
£ 30

2.0

1.0

0.0

Treatments

Effect of storage condition on pH of crude oil and

blended oils

Description : (T,) - MS: Mustard ail, (T,) - SB: Soybean ail, (T,) - SF:
Sunflower oil, (T,) - GN: Groundnut oil, (T,) - SF (85%) + MS (5%)+
SB (5%) + GN (5%), (T,) - SF (70%) + MS (10%) +SB (10%) + GN
(10%), (T,) - SF (55%) + MS (15%) + SB (15%) + GN (15%), (T,) — SF
(40%) + MS (20%) + SB (20%) + GN (20%)
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in T, and lowest T.. In room storage pH was assessed
highest T, and lowest T, during storage of 210 days.
FromtheFig. 1, it seemsthat the highest pH of blended
oil (T,) wasobserved in room storage and lowest 5.1 for
T, and T, inroom temperature after 210 days of storage.
The stagnant temperature of storage for 210 day can be
affecting the pH of the fresh as well blended oil. The
result of study also revealed that the pH increased upto
22.16 per centinrefrigerator followed by 22.16 per cent
in room and lowest 21.08 per cent in BOD in storage at
210 days.

Density:

Thedensity wasfound of individual oil ranged from
0.892t00.900 (Fig. 2). Whilein blended oil was observed
from 0.891 to 0.898. The density was reported that 0.892
inT, (mustard oil) and highest in T, (Soybean cil) where
asin case of blended oil, lowest wasfoundin 0.891inT,
(SF,,+GN,+SB, +MS,)) and highest i.e. 0.898 in T,
Sample (SF,,+GN, +MS +SB ). As per data, the
density was observed highest in soybean oil as compared
to sunflower oil. Itisblended oil that the ratio of sunflower
oil affects the fresh blended oil in different ratio. The
sunflower oil wasreplaced with soybean, groundnut and
mustard combined in the ratio of 5, 10, 15 and 20 per
cent. During the storage of individual and blended oil,
density was reduced with rai sing the storage period and
different storage condition, such asrefrigeration, BOD
and room. Room of oils, thedensity wasreported higher
followed refrigeration and BOD (35°C) at 210 days. In
refrigeration storage, density was found highest for T,
and lowest T, In BOD density was recorded highest in
T, and lowest T, Inroom storage density was observed
highest T, and lowest T, during storage of 210 days can
be affected the density of fresh aswell as blended ail.

=40 day
BOD (35°C) at 210 days

~&- Refrigerator at 210 days

0.940 === Room at 210 days

0.930
0.920
0.910 Lo Eeh
0.900
0.890 (//'_ 3

0.880
0.870
0.860

Density

Treatments

Fig. 2 :

Effect of storage condition on density of crude oil
and blended oils
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Specific gravity:

From the data it was found that specific gravity of
individual oil ranged from 0.8363t0 0.8432 (Fig. 3). While
in blended oil was observed from 0.8354 t0 0.8419. The
specific gravity was reported that 0.8363in T, (mustard
oil) and highest in T, (Soybean oil) where asin case of
blended oil, lowest was found in 0.8354 in T, (SF,+
GN,,+ SB,,+ MS, ) and highesti.e. 0.8419in T, sample
(SF,+GN,+MS +SB,,). As per data, the specific
gravity was observed highest in soybean oil ascompared
to sunflower oil. Itisblended oil that theratio of sunflower
oil affects the fresh blended oil in different ratio. The
sunflower oil was replaced with soybean, groundnut and
mustard combined in the ratio of 5, 10, 15 and 20 per
cent. During the storage of individual and blended oil,
specific gravity was reduced with raising the storage
period and different storage condition, such as
refrigeration, BOD and room. Room of oils, the specific
gravity was reported higher followed refrigeration and
BOD (35°C) at 210 days. In refrigeration storage,
specific gravity was found highest for T, and lowest T,
, In BOD specific gravity was recorded highest in T,
and lowest T, ; In room storage specific gravity was
observed highest T, and lowest T during storage of 210
days can be affected the specific gravity of fresh as
well asblended oil.

—+— 0 day
BOD (35°C) at 210 days

—#~ Refrigerator at 210 days
—=—Room at 210 days
0.88

0.87

0.86

0.85

0.84 =" —— ————

0.83 -
0.82
0.81

Specific gravity

Treatments

Fig. 3 :

Effect of storage condition on specific gravity of crude
oil and blended oils

Freefatty acid:

Thefreefatty acid of individua oil ranged between
0.18t0 0.19. Whilein blended oil were 0.15t0 0.16 as
fresh. The constant free fatty acid was observed 0.18 in
T,(soybeanail) and highest 0.19in T, (mustard oil) where
asin case of blended oil, lowest wasfoundin 0.15in T
(SF,,+GN, +SB, +MS ) and highest i.e. 0.16 in T,
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Sample (SF +MS+SB_+GN,). Itisblended that theratio
of sunflower oil affects the free fatty acid of fresh
blended oil in different concentrations. As per data, the
free fatty acid was observed highest in mustard oil as
compared to sunflower oil. The present studs, the
sunflower oil used as based oil for replacement. The
sunflower oil wasreplaced with soybean, groundnut and
mustard combined in the ratio of 5, 10, 15 and 20 per
cent. During the storage of individual and blended oil,
free fatty acid wasincrease with increasing the storage
period and types of storage condition. During room of
oils, the free fatty acid was observed higher followed
refrigerator and BOD (35°C) storage at 210 days. In
refrigeration condition, freefatty acid was found highest
for T, and lowest T, ; In BOD free fatty acid observed
highest in T, and lowest T ; In room storage free fatty
acid was assessed highest T, and lowest T, during
storage of 210 days. From the Fig. 4, It seems that the
highest free fatty acid of fresh oil (T,) was observed in
room storage and lowest T, for T, and T, in BOD
temperature after 210 days of storage. The stagnant
temperature of storage for 210 day can be affecting the
free fatty acid of the fresh aswell blended oil.

—#— Refrigerator at 210 days
—— Room at 210 days

=+=0 day
BOD (35°C) at 210 days
1.20

1.00
b
2 080
g 060
8 o0.40
[V
030 ©  4— g . =
0.00
T T T T, T T T T

Treatments

Fig. 4 :

Effect of storage condition on free fatty acid of crude
oil and blended oils

lodine value:

From the data it was found that iodine value of
individua oil ranged from 2.20t0 2.22. Thecongantiodine
valuewasrecorded 2.20in T, (sunflower oil) and highest
2.22in T, (mustard oil) where asin case of blended ail,
lowest wasfoundin2.16in T,(SF, +GN, +SB,+MS,)
and highesti.e. 2.20in T, sample (SF,,+GN,+MS,+SB,).
It is blended that the ratio of sunflower oil affects the
iodine value of fresh blended oil in different
concentrations. As per data, the iodine value was

observed highest in mustard oil ascompared to sunflower
oil. The present studs, the sunflower oil used as based
oil for replacement. The sunflower oil wasreplaced with
soybean, mustard and groundnut combined in the ratio
of 5, 10, 15 and 20 per cent. During the storage of
individua and blended ail, iodinevaluewas decreasewith
decreasing the storage period and types of storage
condition. During refrigeration of oils, theiodine value
was observed higher followed BOD (35°C) and room
storage at 210 days. In refrigeration condition, iodine
value was found highest for T_ and lowest T, , InBOD
iodine value observed highest in T, and lowest T, In
room storage iodine value was assessed highest T, and
lowest T, during storage of 210 days. FromtheFig. 5, It
seems that the highest iodine value of blended ail (T.)
was observed in refrigeration storage and lowest 1.27
for T, and T, in BOD temperature after 210 days of
storage. The stagnant temperature of storage for 210
day can be affecting the iodine value of the fresh as
well blended oil.

=40 day —#— Refrigerator at 210 days
BOD (35°C) at 210 days ——Room at 210 days
2.50
+ + + + + —
2.00
)
3
S 1.50 e = - .. e
) e 5 g
c
= 1.00
S
0.50
0.00
T, T, T, T, T, T, T, T,
Treatments

Fig. 5: Effect of storage condition on lodine value of crude

oil and blended oils

Peroxide value:

Theperoxidevalueof individua oil ranged between
0.16 to 0.34. Whilein blended oil were 0.15t0 0.21 as
fresh. The constant peroxide value was observed 0.16
inT,(sunflower oil) and highest 0.34in T, (mustard oil)
whereasin case of blended oil, lowest wasfound in 0.15
in T, (SF,+SB.+MS,+GN,) and highest i.e. 0.21in T,
sample (SF,+GN,+MS +SB, ). It is blended that the
ratio of sunflower oil affectsthe peroxide value of fresh
blended oil in different concentrations. As per data, the
peroxide was observed highest in mustard oil as
compared to sunflower oil. The present studs, the
sunflower oil used as based oil for replacement. The
sunflower oil was replaced with soybean, mustard and
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groundnut combined in theratio of 5, 10, 15 and 20 per
cent. During the storage of individual and blended oil,
peroxidevalue wasincreased with increasing the storage
period and types of storage condition. During room of
oils, the peroxide value was observed higher followed
BOD (35°C) and refrigerator storage at 210 days. In
refrigeration condition, the peroxide value of blended oil
highest T,lowest T; In BOD peroxide value recorded
highest in T, and lowest T,; In room storage peroxide
value was assessed highest T, and lowest T, during
storage of 210 days. From the Fig. 6, It seems that the
highest pH of blended oil (T,) was observed in room
storageand lowest 0.64 for T_and T, inroomtemperature
after 210 days of storage. The stagnant temperature of
storage for 210 day can be affecting the peroxide value
of the fresh aswell blended ail.

=+ 0 day
BOD (35°C) at 210 days

~#= Refrigerator at 210 days

—— Room at 210 days
1.60

1.40
1.20
1.00
0.80

0.60

B e e, 1 =
0.40 & - @ =
0.20 ’\'\H‘/c\o——o—o——""

0.00 ~

Peroxide value

Treatments

Effect of storage condition on peroxide value of crude

oil and blended oils

Conclusion:

The results showed that the sunflower oil used as
based oil for replacement. The sunflower oil wasreplaced
with soybean, groundnut and mustard combined in the
ratio of 5, 10, 15 and 20 per cent. The pH was observed
highest in soybean oil as compared to sunflower oil. The
result of study also revealed that the pH increased upto
22.16 per centinrefrigerator followed by 22.16 per cent
in room and lowest 21.08 per cent in BOD in storage at
210 days. During the storage of individual and blended
oil, density was reduced with raising the storage period
and different storage condition, such as refrigeration,
BOD and room. During the storage of individual and
blended oil, specific gravity was reduced with raising
the storage period and different storage condition, such
as refrigeration, BOD and room. It is blended that the
ratio of sunflower oil affectsthe free fatty acid of fresh
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blended oil in different concentrations. The stagnant
temperature of storage for 210 day can be affecting the
iodine value of the fresh aswell blended oil. During the
storage of individual and blended oil, peroxide valuewas
increased with increasing the storage period and types
of storage condition.
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