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ABSTRACT- Oil and fats are valuable necessary nutrients that play an important role in
human life and health. Temperature affects the quality of edible oils. When edible oils are
not properly stored and exposed to high temperatures in addition to moisture, It may go
rancid and develop an unpleasant odor and flavor and results in changes in the
physicochemical properties of edible oils. The purpose of this research, to study the
changes in the physicochemical properties of edible oils at different storage conditions
such as air, dark and refrigerator increases from 0 to 6 weeks and heating at 185°C for
different hours. In this research work, different brands of commonly used different cooking
oil samples were used. During the different storage conditions and heating, the changes in
Physicochemical properties of edible oils were assesses using standard analytical
procedures. From the results obtained showed that as time increases as 0 to 6 weeks, the
values of AV,PV, SV,EV,P-AV and Totox values increases while 1V decreases in all oil
samples studied, The samples stored on the ambient temperature exhibited the highest AV,
PV, SV,EV values throughout the period of storage followed by those stored in air , dark
and in refrigerator and the lowest lodine values recorded. Results of Acid, Peroxide and
lodine values, the samples stored in the refrigerator provided the best protection to the oil.

In case of frying temperature, all the parameters are higher side except IV.
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1. INTRODUCTION
Vegetable oils are important in human nutrition as they provide energy, essential fatty
acids and facilitate the absorption of fat-soluble vitamins [1]. Oil quality and its stability

are therefore very important for the consumer’s desirable use usually as cooking ingredient
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[2]. The quality of any oil is indicated by some physicochemical properties which provide
an indication of both the nutritive and physical quality of the oil. These properties include
iodine value, peroxide value, saponification value, free fatty acid, colour appearance etc.
To retain oil quality, care must be taken when storing vegetable oils for a period of time to
prevent their deformation as they easily undergo oxidative deterioration, hence shortening
their shelf-life[3].

Different physical and chemical parameters of edible oil were used to monitor the
compositional quality of oils [4,5]. These physico-chemical parameters include iodine
value (1V), saponification value (SV), viscosity, density and peroxide value (PV). Edible
oils are one of the main constituents of the diet used for cooking purposes. Several
researchers studied the impact of temperature on the stability; viscosity, peroxide value,
and iodine value to assess the quality and functionality of the oil [6-8]. Atmospheric
oxygen reacts instantly with lipid and other organic compounds of the oil to cause
structural degradation in the oil which leads to loss of quality off odour and is harmful to
human health [9]. Therefore, it is essential to monitor the quality of oil to avoid the use of
abused oil due to the health consequences of consuming foods fried in degraded oil, to
maintain the quality of fried foods and to minimize the production costs associated with

early disposal of the frying medium [10].

Oil is an excellent heating medium, because it allows high rates of heat transfer into foods
being cooked. However, the frying process also causes a number of chemical and physical
changes in the oil. These changes not only influence the heating characteristics, but also
bring about changes in the sensory and nutritional characteristics of foods [11].
Physicochemical changes in the oil are due to Oxidative stability is very important factor in
oil quality especially for frying therefore the frying oil must have high oxidative stability
during use [12].Hydrolytic changes due to water vapours from the product undergoing

frying [13].Thermal changes due to oil being maintained at high temperatures.
1.1 Literature review
The oxidative and chemical changes in oils during storage are characterized by an increase

in free fatty acid contents and a decrease in the total unsaturation of oils [14]. All these

physicochemical parameters such as viscosity, density, peroxide value, iodine value, and
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saponification values are qualitative properties of oils and do not indicate the position of
the double bonds or the amount of olefinic carbon but rather it provides an overall status of
unsaturation of the oils so it is not possible to point out the position of double bond(s)
which are more susceptible to oxidation [15].

Deep-fat frying is the process of cooking by completely immersing foods in hot oil. It is a
simultaneous heat and mass transfer process. Frying oils are usually maintained at elevated
temperatures ranging from 150 to 200 oC. The hot oil serves as a medium of heat transfer
into the food, while the moisture migrates out and the oil is absorbed [16]. Frying causes
complex physicochemical reactions such as starch gelatinization, protein denaturation,
browning, crust formation, textural and flavor changes. These depend on either the frying
process itself or the nature of the food or type of frying oil[17]. Atmospheric deep-fat
frying is usually practiced. At high frying temperatures and in the presence of oxygen,
thermo-oxidation and breakdown occur especially if the oil is polyunsaturated. These
reactions lead to the formation of volatile and non-volatile oxidative compounds that affect
the quality of frying oil and fried products. Foaming also occurs when products with high
initial moisture content are fried. Repeated and continuous use of frying oils produces
undesirable compounds that may compromise the quality of the food and pose a potential
risk to human health and nutrition [18]. The popularity of fried foods has at no time been
reported to decrease. This is certainly due to the smooth mouth feel, distinct flavor,
palatability, and aesthetic appeal of fried foods.

Josphine and coworkers studied that the evaluation of iodine value and storage conditions
of selected vegetable oils after deep frying different types of food in Kenya. Deep frying is
one method which involves submerging the food in hot oil. Five types of food were deep-
fried in five types of oil for 6 hrs. The oils were then divided into two portions; one portion
was stored at room temperature and the other portion under refrigeration (40°C) for 5 days.
Frying was repeated using these oils after 5 days for another 6 hours making the total
frying time to be 12 hours. lodine value was determined according to Wijs method. Fresh
palm oil had relatively lower iodine value of 45.58 g of iodine/100g of oil while corn and
soybean showed higher values of 131.98 g of iodine/100g of oil and 129.44 g of
iodine/100g of oil respectively This study concluded that soybean oil is susceptible to
oxidation [19]. Physicochemical properties of oils are determined to know the quality,

purity and identification. Characteristic properties are properties that depend on the nature
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of the oil. These are used to characterize oil, irrespective of location or sources of origin
[20].

Increase in FFA could be attributed to moisture content of the fried product that accelerates
the hydrolysis of oil. It is known that water can promote the hydrolysis of triacylglycerols
to form a combination of mono and diacylglycerols, glycerol and free fatty acids [21].
Moreover, the FFA content is a dynamic value because at the same time that the acids are
being produced, they have sufficient vapor pressure at frying temperatures to evaporate
from the surface [22]. However, FFA is not a very reliable parameter for the assessment of
the degradation of frying oil, because it is difficult to differentiate FFA formed by
oxidation or by hydrolysis. Moreover, low molecular weight FFA may be lost through
volatilization during frying [23].

lodine value is a measure of the degree of unsaturation or double bonds among the fatty
acid present in the oil therefore it does not tell precisely the fatty acids composition of any
oil. lodine value or number is useful as a guide to check adulteration of oil and also as a
process control of oil. lodine value is of major interest in regard to oxidative stability of
oils after deep frying food. From this study, it was established that soybean oil recorded a
large decrease in iodine value based on the food fried and storage conditions. This shows
relatively higher oxidation in soybean oil. Palm and peanut oils proved to be relatively
stable since they recorded small decrease in iodine values. In terms of storage conditions, it
was observed that storage conditions had significant effects on the oil. This finding
demonstrates that there is need to refrigerate oils after use. This is because oils refrigerated
were more stable than the ones stored at room temperature.

Peroxide value is used in determining the degree of spoilage.The standard peroxide value
for edible oils which have not undergone rancidity must be well below 10 meq/kg
[19].Free fatty acid value is often used as general indication of the condition and edibility
of oils [24].

Poly-unsaturated oils have reduced stability at elevated temperatures; unsaturated fatty
acids easily react with oxygen to form peroxides [26]. Peroxide value is useful as an
indicator of oxidation at the initial stages; however, it is not related to the frying duration,
but to the formation and breakdown of oxidation products. Peroxides are unstable and
decompose at frying temperature. They may even increase after the sample is taken from
the fryer. Hence, it is generally not a very reliable parameter to determine deterioration of

frying oil quality [25, 27].
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Saponification value is a rough index of the molecular weight of the fat or oil. The smaller
the saponification value the higher the molecular weight. It also indicates the quantity of
alkali required for conservation of a definite amount of fat or oil into soap. It is used to
check the adulteration of fat and oils [28]. Esterification value is the difference between the
saponification value and the free fatty acid value of the fats and oils. Other variable
properties of oil include solubility, freezing point, colour, odour and boiling point. Oil
spoilage can be prevented through exclusion of air, addition of antioxidants, addition of
chelation agents and hydrogenation [31].

Jorge et al(2003) studied the degree of frying of frying oil degradation in commercial
restaurants in the Brazilian city of Chapeco, SC. Laws and regulations to control the
quality of frying oil were adopted by some countries, including Belgium, France,
Germany, Switzerland, the Netherlands, the United States and Chile. In Brazil,
discontinuous frying processes are widely used both in home preparations as in restaurants
and cafeterias. The oil is used in a large number of times with minimum replacement,
which may result in high levels of change. However, Brazil does not yet have rules for
monitoring and disposal of frying oils. These facts demonstrate the importance of studies
to get to know the behavior of oil in discontinuous frying processes and their degree of
change [32].

The aim of the present study was to investigate the high temperature performance of some
vegetable oils as a function of heating duration at simulated frying temperature of 180°C
and at the different storage conditions with regards to variation in temperature on the
stability of vegetable oil commonly consumed in Jalgaon city of Maharashtra, India. The
oxidative degradation of the oils was evaluated by monitoring AV,PV, IV,SV,EV, P-AV
and TV values of collected edible vegetable oils.

2. MATERIAL AND METHODS

The oil samples of vegetable oil such as refined Sunflower(Sf) refined Soyabean(Sh),
Groundnut(Gn),Mustard(Mu), refined Canola(Cn) and Palmolein (Pm) oil samples were
randomly obtained from local market of Jalgaon, Maharashtra India. The samples were
collected using cleaned and dried half a liter containers and were divided each into four (4)
portions. Each portion was stored in a cupboard, shelf or a refrigerator for the period of

effect storage conditions for 9 weeks and The samples were taken randomly and each one
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was heated in three aluminum containers, for study the effect of heating at 185°C for 30
minutes and the analysis were carried out and these edible oils are stored at different
storage conditions such as air, dark and refrigerator increases from 0 to 6 weeks. The
physicochemical properties were performed for Acid, Peroxide, iodine, saponofication,
ester, P-anisidine and totox values were determined at two weeks interval by standard
method of AOCS [5].For study the effect of heating, All reagents are of analytical grade
unless otherwise stated. Deionized water was used for preparation and dilutions of standard
solutions. Nitric acid (HNO3) and sulfuric acid (H2SO4) reagents were used for cleaning
of glassware and for digestion of the samples. Representative edible oil samples were used
for analysis. Chloroform, potassium iodide (KI), glacial acetic acid, and sodium
thiosulphate were used for estimation of peroxide value. Hydrochloric acid (HCI), sodium
hydroxide (NaOH), ethanol, and phenolphthalein indicators were used for estimation of
acid value and saponification value, respectively; carbon tetra chloride, potassium iodide,

and Wijs reagent were used for estimation of iodine value.

2.1 Experimental procedure[31-40]
2.1.1 Determination of Chemical properties
2.1.1.1 Determination of Acid value : Acid value was measured by titration with sodium
hydroxide according to the American Oil Chemists’ Society (AOCS) method Cd 8-53
(AOCS, 1989D).
2.1.1.2 Determination of lodine value: The iodine value (I1V) of the sample was measured
using IS 548 (IS 548, 2015c).
2.1.1.3 Determination of Peroxide value: The acetic acid-chloroform method of the
AOCS (Method Ca 5a-40) was used for determination of the peroxide value (PV) (AOCS,
1989c).
2.1.1.4 Saponification value: The saponification value (SV) of the sample was obtained
by following IS 548 method (IS 548, 2015b).
2.1.1.5 Method for determination of ester value
The ester value is the ‘mg’ of KOH required to react with glycerol/ glycerin after saponify
1 g of oil sample. Ester value is calculated by the following relation

Ester Value = Saponification Value — Acid Value
2.1.1.6 Determination of p-anisidine Value: The p-anisidine value was obtained using a
double beam spectrophotometer (UV 2300, Lablndia) according to the AOCS method Cd
18-90 (AOCS, 1989d).
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2.1.1.7 Determination of Totox value
The totox (i.e. total oxidation products) value was calculated by AOCS Ccl3e-92 method.

The Totox value was calculated as: Totox value=TV = (2 x PV) +AV

3.0 Experimental results of physicochemical characteristics of different brands of

different edible vegetable oils at different storage conditions.

Table 1.1 Initial Characterisation and heating at 185°C of vegetable oils

Sr.n | Oil At room temperature Heating at 185°C
0 Cod | AV¥, PV, v SV, EV, P- TV AV, v PV, | SV, mg | EV, P-AV TV
e mg Meqg/Kg mg mg AV mg Meq | KOH /g | mg
KOH /g KOH/ | KOH KOH / /Kg | oil KOH
oil goil /g oil goil /g oil
1 Sf 0.36 1.78 127. | 190.1 3.2 0.98 1203 | 7.2 | 197.24 196.2 | 5.12
24 2 166.1 6.76 8 6 19.52
2 Sb 0.23 1.46 124, | 192.8 | 167.4 | 2.47 0.85 117.8 | 6.88 | 198.68 1978 | 3.14
58 7 1 5.39 2 3 16.9
3 Gn 3.25 4.2 91.6 | 191.1 | 1647 | 4.84 7.85 84.68 | 5.85 | 196.92 189.0 | 5.12
8 4 7 13.24 7 16.82
4 Mu 3.77 5.80 103. | 170.9 | 163.2 | 5.92 8.30 96.92 | 7.96 | 178.98 1706 | 6.13
32 8 3 17.52 8 22.05
5 Cn 0.33 1.68 106. | 171.3 | 167.7 | 2.90 0.65 98.28 | 2.42 | 179.48 1788 | 4.10
24 7 6 6.26 3 8.94
6 Pm 4.26 6.8 57.2 | 199.8 9.21 8.97 51.26 | 9.9 205.56 196.5 | 11.0
8 2 165.3 22.8 9 30.8
7 Tota 610. | 1116. | 9945 | 285 569.3 | 40.2 1156.
| 12.2 21.72 34 3 7 4 7197 | 27.6 4 1 1158.86 | 86 34.61 115.03
8 Mea 101. | 186.0 | 165.7 192.8
n 2.033 3.62 72 5 617 476 | 11.99 4.6 94.89 6.70 | 192.81 1 5.77 19.17
9 SD | 0.95 0.73 0.78 | 0.48 0.23 0.3 | 0.07 0.17 0.53 0.08 | 0.36 0.31 0.21 0.17
10 CV | 46.94 20.3 0.76 | 0.26 0.14 6.23 | 0.56 3.77 0.56 1.24 | 0.18 0.16 3.7 0.89
11 SE
M 0.55 0.42 045 | 0.28 0.13 0.17 | 0.04 0.1 0.31 0.05 | 0.21 0.18 0.12 0.1

(*AV-acid value, 1V-lodine value, PV-peroxide value, SV-Saponification value, EV-Ester
value, SD-standard deviation, CV-coefficient of variation, SEM- standard mean error , P-

AV-P-anisidine value, TV-Totox value)
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Table 1.2 Characterisation of vegetable oils on different storage conditions

Sunflower Soyabean Groundnut Mustard Canola Palmolein
S |A D |R A DR A |D|R A D|R A |D|R |A |D R
T | 3w | 6w | 9wk | 3 6w [ 9w | 3 6w | 9w | 3 6w [ 9w |3 6w | 9w | 3 6w | 9w
k |k wk |k |k |wk|k |k [wk|k |k |[wk|k |k |wk|k |k
A|12]|09|06 (090604 52|42 |37|6.7|53|44|08|06|04|78|6.7 |52
V|1 |7 |5 7 |5 (4 |4 |6 |7 |3 |9 |8 |5 |5 |5 |5 |3 |4
P |40(32 |24 |38(32|21|88|68(62|82|78|72|38/|32|21|11.]10.]9.9
\ 2 8 |5 |1 2 2 6 |0
S |20 |20 |197 |20 |19 |19 |19 |19 |19 |17 |17 |17 |17 |17 |17 |20 |20 |20
V [26101|.88 [14/99|67 |94 |75|52|64|47|28|78|56|39|73|57]|21
8 |2 6 (8 (8 |2 |8 |4 |2 |4 |8 |4 |8 |8 |4 |8 |2
| |[88. |10 |110 |10 |10 |91, |68. |74.|82. |79.|84.|91. |78. |85 |92. |54 |49. |45.
V |56 |18].12 |92 12|36 |48 |24 |38 |62 |34 |18 |34 (98 |88 |27 |48 |12
8 8 |4
E |20 |19 20 |19 (19 |19 (19 |19 |16 |16 17 |17 |17 |19 |19 |19
141911197 {04]93|63 4133149693 |16 [69|50|35|94 /9.0 (6.8
7 |5 |231]9 (3 |4 |8 (2 |7 |9 |5 |84]|9 |3 |3 |9 |5 |8
P-167]51|42 |61]50(38(89|72|69[94|79(6.0|50/|4.13.2 /|12 |11 |10.
Al8 |2 |1 4 |2 |7 |8 |4 (8 |8 |8 |2 |2 |2 |0 |6 |5 |O
Vv
T |14.11. |90 |13. |11.|8.0 |26.|20.|19.|25. |23.|20. |12 |10. 35. | 31. | 29.
V |78 |52 |1 78 |42 |7 |74 |94 |4 |88 |62 |42 |66 |52 |74|8 |5 |8

(SC-Storage condition , A-air, D-dark, R-refrigerator, T-Time duration, AV-acid value,
PV-peroxide value, SV-saponification value, EV-ester value, P-AV-p-anisidine value, SD-
standard deviation, CV-coefficient variation, SEM-standard error, wk-week, P-AV-P-

anisidine value, TV-Totox value)
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Table 3.Test results of frying oils and codex standards

Sr. | Test | Before | Air Dark | Refrigerator | After Codex FSSAI
no frying frying Alimentarius
commission
standard
1 |AV |0.33- 0.97- 0.65- | 0.44-5.39 0.85- 0.6 mg | 0.5-6.0mg
4.26 7.85 6.73 8.97 KOH/g KOH/g
2 |IV |57.28- |54.3- 49.5- | 45.12- 51.26- | -- --
127.24 | 109.3 1019 | 110.12 120.38
gl»/100
g
3 |PV |1.46- 3.82- 3.2- 2.1-9.9 2.42-9.9 | 10.0 1-10
6.8 11.6 11.6 MeqOz/kg MeqOz/kg
4 | SV |[170.98- | 176.42- | 174.7 | 172.88- 178.98- | -- --
199.82 | 207.34 | 4- 202.12 205.56
mg 205.7
KOH/g |8
5 |EV |163.23- | 169.69- | 169.3 | 168.4- 170.68- | --
167.76 | 2015 |5- 197.23 196.59
mg 199.1
KOH/g |5
6 |P- 2.47- 5.02- 4.12- |3.2-10 3.14- 20 MeqOzkg | --
AV |9.21 12.6 11.5 11.0
7 | TV |5.39- 12.66- | 10.5- | 7.4-29.8 8.94- 26 MeqOgkg | --
22.8 35.8 315 30.8

4. Statistical Analysis

The data obtained from the experimental measurements

and accuracy of different

parameters for different vegetable oils have been analysed and the Statistical parameter

like standard deviation, coefficient of variance and standard mean error were calculated for
AV,IV,SV, EV,P-AV and TV for different brands of different edible vegetable oils before

and after frying. All the experiment was carried out in triplicate and the results are
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presented as the mean + SD, CV, + SEM. Accuracy and descriptive Statistics of different

oils from different parts of India as shown in figurelto3.

Before frying Heating at 185C
200 - M Snf 200 M Snf
108 :ﬁﬁ H syb 100 % M syb
22 5 mon 0 N Gn
= H Mud v @ H Mud

Fig 1-2 shows that plot of obtained results of different parameter of different Mustard

edible vegetable oils before and frying.

Mean
200
o] | S
2323z o = AF
a5
=

Fig.3 Accuracy and descriptive Statistics of different Mustard oils from different parts of

India as shown in figure3.

5. Results and discussion

In the present study, chemical parameters were used as an indicator for assessment of
quality of thermally oxidized oil samples. The most common change in the oil or fat during
use is the darkening. Food compounds (as carbohydrates, phosphates, sulfur compounds,
and trace metals) react with the oil or their breakdown products, which contributes to the
formation of color. Vegetable oils are a popular cooking medium in many parts of the
world.

The oxidative characteristics of different edible vegetable oils before, after frying and store
the oil samples in air ,dark and refrigerator have been extensively investigated. The
experimental results of AV,PV,IV,P-AV and Totox values were illustrated in Tables 1-2
and figures 1-3. It can be seen from the tables and figure that,the acid value of all edible
oils are in the range of 0.33-4.26 in before,0.97-7.85 in air, in dark 0.65-6.73,in refrigerator
0.44-5.39,in after frying 0.85-8.97 mg/KOH/g in 0 to 9 week storage had slightly higher
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value after frying as compared with that before frying ,and then decreases with refrigerator
storage . Generally, the slight increase of the acid value of the investigated samples may
attribute to the complete inhibition of enzymes activity. In case of lodine value it is in
between the range of 57.28-127.24 in fresh oils,54.3-109.3in air,49.5-101.9in dark,45.12-
110.12in refrigerator and 51.26-120.38 in after frying. all the oil samples are store in air
,dark and refrigerator for to 0 tO 9weeks.The IV which are gradually decreased as the result
of destruction of double bonds in after frying, the result was not in this expectation. In case
of SV It is 170.98-199.82 in fresh 0ils,176.42-207.34 in air,174.74-205.78 in dark ,172.88-
202.12 in refrigerator and 178.98-205.56in after frying while in case of EV, It is 163.23-
167.76in fresh 0ils,169.69-201.5in air,169.35-199.15in dark ,168.4-197.23 in refrigerator
and 170.68-196.59 in after frying The obtained results of PV in the range of 1.46-6.8 in
fresh oils,3.82-11.6in air,3.2-11.6in dark,2.1-9.9 in refrigerator and 2.4-9.9in after frying
which are exceeded in air and dark than the permitted codex limit and deviated from the
Codex standard value of 10 meq O2/kg, this may be explained by splitting of hydro
peroxides which form during the first stage of the oxidation. It is clear from the obtained
results (Tables 1, 2 and Figure 1-3) that, P-anisidine value in the range of 2.47-9.21 in
fresh 0ils,5.02-12.6 in air,4.12-11.5 in dark,3.2-10 in refrigerator and 3.14-11 in after
frying oil which are lower than the limit of 20meq/kg and in case of Totox value it is 5.39-
22.8 in fresh oils,12.66-35.8 in air,10.5-31.5 in dark,7.4-29.8 in refrigerator and 8.94-30.8
in after frying oils which are exceeded the codex limit of 26 meq/kg respectively, causing
undesirable odor of oil sample after frying. These results might be due to the effect of high
frying temperature causing destruction of some glycerides. It can be noticed that, after
frying, AV,PV,SV,EV, P-anisidine and totox values were found higher and lodine values
are decreases In case of storage in air, dark, refrigerator and after frying ,all the parameters
are initially increases in after frying and then gradually decreases in air, dark and in
refrigerator. The results showed degradation in the physico-chemical properties of the
vegetable cooking oil after frying. A.V. measures the content of free fatty acids formed
upon the hydrolytic degradation of lipid molecules, thus contributing the reduction of shelf
life of oil. According to Codex Alimentarius Commission standard acid value up to 5 mg
KOH/gm of oil is safe for consumption. Here the acid value (table 1-2) is above 5 mg
KOH/gm of oil so it deviates codex standard. In all the selected oils, palm oil samples has
the highest peroxide values in comparison to other oil samples, palm oil has the highest
increase in peroxide value. At the end of the six weeks storage period as expected, oil

samples stored at room temperature has higher peroxide values than the samples kept in the
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refrigerator because of the negative effect of temperature to oxidation of oil. Higher P-
anisidine and Totox values are the secondary oxidation product. All these vegetable oils
can exist as liquid at room temperature. Oil stored in refrigerator has a greater nutritional
quality than that of in air and dark storage. This study evaluated the effect of different
storage time of different vegetable oils on the physicochemical properties for a period of
six (6) weeks. During the storage period, changes took place in the values of quality
parameters. From the results obtained it can be deduced that all the oils have similar

properties which have much change in variation.

7. CONCLUSION

The different edible oils of home kitchen use as samples before and after frying and
storage at in air, dark and refrigerator for O to6weeks are investigated for the oxidative
status ,In this study, It is clear from the obtained results that, the acid, peroxide, P-anisidine
and Totox values of edible oil are gradually increased after frying compared with that
before frying and lodine value decreases as compared with before frying. Higher p-
anisidine and Totox value which indicates the extent of secondary oxidation occurred in oil
sample, indicating that it might be due to the effect of high frying temperature causing
destruction of some glycerides. During storage 0 to6 weeks in air,dark and refrigerator,
changes took place in the properties of the oils. The experimental result shows relatively
higher oxidation in soybean oil. Palmolein and groundnut oils proved to be relatively stable
since they recorded small decrease in iodine values. In terms of storage conditions, it was
observed that storage conditions had significant effects on the oil. This finding
demonstrates that there is need to refrigerate oils after use. This is because oils refrigerated

were more stable than the ones stored at room temperature.
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