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Abstract: The study was carried out to conclude the influence of heating on some quality characteristics which
include rancidity, free fatty acids (FFA), refractive index (RI), peroxide value (PV) and iodine value (IV) of some
selected oil brands collected from the local market of Peshawar. Control oil (no heat applied) and other oil
samples heated for 20 minutes at 180 °C, were considered at storage of normal room conditions with uniform
interval of 24 hours, for 5 days. The outcomes revealed that free fatty values (FFA) considerably improved (p
< 0.05) up to 0.25% when heated. Rancidity of the heated oils proliferated up to 1.66%, while that of control
sample was less than 10. A slight increase has been observed in the refractive index (RI) of the heated samples
as compared to control sample. Peroxide value (PV) in control sample remained in acceptable range but this
value has risen above 10%. On the other hand, the control sample showed very little change in the iodine value
(IV), while downfall has been observed in the iodine values (IV) of the heated samples. This indicated that
reduced durations of heating these locally available oils for cooking purpose will safeguard their stability and
quality.

Key words: Rancidity  Oil  Free fatty acid  Refractive index  Peroxide value  Iodine value

INTRODUCTION level that oxygen is produced by the conversion of water

Deep-fat frying is usually a process of cooking which there will be production of peroxides and hydro-peroxides.
is liked highly by consumers as it often provides required The constant usage of such oxidative oils will affect the
texture and taste to the food product. This frying process quality of fried food items, mainly, due to the higher
also includes some mass transfer to the final product [1]. peroxide value which is the basic cause of rancidity in oils
Furthermore, the presence of oxygen and the higher [3]. Most of the oil decomposition results from high
temperature i.e. 150-200°C provided during the process heating. Such oils are not competent for consumption as
result in a series of chemical reactions which eventually heating demolishes vital vitamins, bring changes in DNA
decomposes the oil molecule into different forms of or gastro-intestinal infections and also reduce enzymes
volatile compounds and some monomeric and polymeric activity [4]. Oxidation has a substantial role in the
compounds. This decomposition is brought about with progress of rancidity of oils which minimizes the
the help of high temperature, presence of oxygen and organoleptic properties and the development of oxidized
steam produced during the frying process which result in products that may result in a health hazard [5].
mass and heat transfer to the oil molecules [2]. The Throughout the heat treatment and also, during storage,
characteristics and make up of fresh oil are unlike heated oils and fats are exposed to hydrolysis, polymerization
oil. During the heating process of oil, cooking is gifted by and oxidation that lead to quality degradation pertaining
direct heat transmission to the food from hot oils. This nutritive aspects and sensory quality. Even though, the
whole process results in a sequence where the oil-food appliances of these kinds are fundamentally alike in
collision highly influence the quality of fried food. During different types of fats and oils, yet the rate of the
deep heating of oils, temperature of the oil is raised up the reactions at which oils and fats undertake decomposition

to vapours, therefore, oxidation will take place and finally,
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differ [6]. Aldehydes, ketones and several other screen was used for the reading provided. Peroxide value
secondary compounds resulting from oxidation of lipids (PV) of the oils was calculated by applying recommended
are absorbed completely and can exhibit harmful outcome methods illustrated in AOAC (2012). About 5 grams of
for kidneys, spleen and liver. Aldehydes, in specific, have sample was taken in 250 millilitre closed Erlenmeyer and
the ability to cause quick oxidation of cell lipids and then 30 millilitre acetate acid was added. The mixture was
eventually may result in cell demolition [6]. shaken carefully. About 0.5 ml Potassium iodide (KI) was

Keeping in view the changes that undergo in over added which was rested for one minute. The mixture was
heating of oils and its adverse effect on human health, the shaken continuously and then 30 ml distilled water was
present research work was undertaken to assess the added. Then this was titrated with 0.1 N NaS O  till the
heating effect on the quality of oils available in the local yellow colour vanished. About 0.5 ml amilum liquid was
market. This will highlight the possible  health  hazards  of supplemented and was constantly titrated until blue
local brands of oils and thereby, making a layman colour started to vanish. Peroxide value was calculated in
conscious in selection of quality oils. ml-equivalent from peroxide in every 1000 gram. Iodine

MATERIALS AND METHODS recommended methods as illustrated in AOAC (2012).

The present research work was carried out at 5millilitres of Dan’s reagent (Acetic acid + CHCl ) was
“Pakistan Standards and Quality Control Centre” included, this sol was stored in cupboard of fumes for 10
(PSQCC), Peshawar, K.P.K Pakistan. Six different brands minutes. About 5 ml of 10% Potassium iodide was
of oils were purchased from local market and brought to incorporated with 20ml of distill water, it was stirred
PSQCC laboratory, Peshawar. The oils were transferred to numerous times to mix solution and titration was done to
five steel pots and were heated for 20 minutes on daily a colorless end point with 0.025Normal N S O  [9]. The
basis for 5 days, at a temperature of 180° C in open data resulted from numerous treatments were analysed
environment. The sixth oil sample was left unheated as statistically with the help of simple Complete Randomized
“control”. The physicochemical analysis, which includes Design [10].
Free Fatty Acids (FFA), Rancidity, Refractive Index (RI),
Peroxide Value (PV) and Iodine Value (IV), was carried out RESULTS AND DISCUSION
before the experiment and then repeated after daily
treatment (heating) for 5 days. Free fatty acids content of The stability and overall quality of the selected oil
the oil samples was calculated by using recommended samples was evaluated by considering some parameters
methods of AOAC [7]. The steel pot was precisely that include rancidity, refractive index, free fatty acids
weighed which contained about 5 grams of the oil, value, peroxide value and iodine value. Samples were
transferred into a conical flask and weighed again, hence analysed at 24 hours interval. The main results are
finding the genuine weight of the oil taken. Fifty ml (50ml) discussed below. 
of hot neutral alcohol was supplemented with few drops
of phenolphthalein and was agitated strongly. Titration Free Fatty Acids: The statistical analysis of the data
was carried out for this solution with 0.5 M sodium exhibited that the storage intervals and treatments had a
hydroxide (NaOH) solution at continuous quaking till pink substantial (P ? 0.05) influence on free fatty acids value of
color appeared and persisted firm. Then, from this amount, oils samples at normal room conditions during storage.
the  percentage  of  acid  existing  was   estimated   [8]. The mean FFA scores substantially (P ? 0.05) improved
Rancidity of the oil samples was calculated by using from 0.20 to 0.34 throughout storage interval. In case of
recommended methods of AOAC (2012), by adding treatments, maximum mean values was observed in O
sample, phloroglucinol solution and concentrated (0.56%), followed by O (0.29%) and lowermost mean
Hydrochloric acid at the same ratio. Refractive index (RI) value was observed in O  (0.13%), followed by O and O
of the sample was calculated through the help of (0.18%). The maximum percent increase was noticed in O
refractive metre applying recommended methods (76.19%) which was followed by O  (70%), while lowest
illustrated in AOAC (2012). Sample was poured to a pre- percent increase was noticed in O  (33.33%) (Table 1). In
cleaned beaker and agitated by the help of stirrer. For another study of the same relation, Dobarganes and
measuring the refractive index of the oil, a drop from it was Marquez [11] found that lipid oxidation takes place during
employed at the disc of the refract metre and then digital heating which  results in the formation of high amount of
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Table 1: Effect of treatments and storage intervals on % free fatty acid (FFA) of oil samples
Storage interval (days)
-------------------------------------------------------------------------------------------------------------------------------------

S. No. Sample Day 1 Day 2 Day 3 Day 4 Day 5 % Increase Means
01 O0 0.10 0.12 0.12 0.14 0.15 33.33 0.13 D
02 O1 0.10 0.17 0.18 0.23 0.30 66.67 0.19 C
03 O2 0.10 0.24 0.32 0.38 0.42 76.19 0.29 B
04 O3 0.11 0.13 0.16 0.23 0.26 57.70 0.18CD
05 O4 0.11 0.15 0.18 0.19 0.26 57.70 0.18CD
06 O5 0.30 0.47 0.61 0.67 0.73 58.90 0.56 A
07 O6 0.10 0.16 0.19 0.24 0.31 70.00 0.20 C
Means 0.200 0.205 0.251 0.297 0.347 0.25
Mean values followed by different letters are significantly (P<0.05) different from each other.

Table 3: Effect of treatments and storage intervals on Refractive Index (RI) of oil samples
Storage interval (days)
-------------------------------------------------------------------------------------------------------------------------------------

S. No. Sample Day 1 Day 2 Day 3 Day 4 Day 5 % Increase Means
01 O 0.4 0.6 0.7 1.0 1.4 71.42 0.82 D0

02 O 1.2 1.5 1.9 2.5 2.9 58.62 2.0ABC1

03 O 0.1 0.4 0.9 1.4 2.1 95.23 0.96 D2

04 O 0.7 1.1 1.9 2.5 2.8 75 1.80BC3

05 O 1 1.4 2.1 2.6 3.3 69.70 2.08AB4

06 O 1.1 1.5 2.1 2.8 3.8 71.05 2.26 A5

07 O 0.6 1.2 1.4 2.2 3.1 80.64 1.70 C6

Means 0.714 1.100 1.571 2.142 2.771 1.66
Mean values followed by different letters are significantly (P<0.05) different from each other.

Table 4: Effect of treatments and storage intervals on meq/kg of peroxide value (PV) of oil samples
Storage interval (days)
-------------------------------------------------------------------------------------------------------------------------------------

S. No. Sample Day 1 Day 2 Day 3 Day 4 Day 5 % Increase Means
01 O 121 121 121 120 120 0.83 120.6AB0

02 O 119 119 117 117 116 2.52 117.6 C1

03 O 124 123 122 120 120 3.23 121.8 A2

04 O 122 122 122 120 119 2.46 121.0 A3

05 O 122 120 120 117 115 5.74 118.8BC4

06 O 119 114 112 111 107 18.49 112.6D5

07 O 121 120 118 114 113 6.61 117.2C6

Means 121.1 119.8 118.8 117 115.7 118.51
Mean values followed by different letters are significantly (P<0.05) different from each other.

Table 5: Effect of treatments and storage intervals on iodine value (IV) of oil samples
Storage interval (days)
-------------------------------------------------------------------------------------------------------------------------------------

S. No. Sample Day 1 Day 2 Day 3 Day 4 Day 5 % Increase Means
01 O 2.3 3.5 4.3 6.8 7.1 67.60 4.80 D0

02 O 1.1 4.6 7.5 10.4 9.3 88.17 6.58CD1

03 O 2.1 5.2 8.6 11.7 11.0 80.91 7.72 BC2

04 O 1.7 4.6 9.1 13.0 12.8 86.72 8.24 BC3

05 O 2.2 4.8 8.7 14.2 13.6 83.82 8.70AB4

06 O 2.4 5.7 11.5 16.9 16.2 85.18 10.54 A5

07 O 1.4 4.1 8.6 13.3 13.2 89.40 8.12 BC6

Means 1.88 4.64 8.33 12.33 11.87 7.81
Mean values followed by different letters are significantly (P<0.05) different from each other.
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free fatty acid. These free fatty acids, ultimately, mean peroxide values substantially (P < 0.05) improved
deteriorate both the stability and quality of oils. Tufail et from 1.88 to 11.87 all through the storage time. In case of
al. [12] concluded that the reasons behind these changes treatments, maximum mean values was detected in O
might be the auto-oxidation of oils that results in the (10.54%), that was followed by O (8.70%) and lowermost
formation of free fatty acids. mean value was observed in O  (4.80%), followed by O

Rancidity: The statistical analysis of the data revealed (89.40%), followed by O  (88.17), while lowermost percent
that the storage intervals and treatments had a substantial increase was recorded in O  (67.60%) (Table 4). In another
(P < 0.05) influence on rancidity of oils samples at normal research of the same relation, Dobarganes and Velasco
room conditions during storage. The mean rancidity [14] also observed increasing trend in peroxide value and
values substantially (P < 0.05) inclined from 0.71 to 2.77 all concluded that longer heating causes oxidation which
through the storage. In case of treatments, maximum mean eventually forms free radicals and the hydro peroxides are
values was detected in O  (2.26%) which was followed by produced which finally leads in the increasing of peroxide5

O (2.08%) and lowermost mean value was observed in O value. Similar results have also been reported by Caponio4 0

(0.82%), followed by O  (1.70%). The maximum percent et al., [15]. It can also be concluded that main cause of6

increase was seen in O  (95.23%) followed by O  (80.64%) this increment might be the oxidation of peroxides formed2 6

while lowermost percent increase was notified in O during heating which vigorously undergoes1

(58.62%) (Table.2). In another study of the same relation, decomposition at 150 °C (Frankel, 1998)[16]. 
Man [6] concluded that if oils are given heat at high
temperatures constantly, then it causes decomposition of Iodine Value: The statistical analysis of the data showed
fried foods, mainly due to rancidity. This increase in that the storage intervals and treatments had a substantial
rancidity may be due to oxidation that has a considerable (P < 0.05) influence on iodine value of oils samples normal
character due to the formation of off-flavours and room conditions during storage. The mean iodine values
rancidity that may cause a health hazard (Katan et al., (IV) substantially (P < 0.05) declined from 121.1 to 115.7
1984) [5]. throughout storage. In case of treatments, maximum mean

Refractive Index: The statistical analysis of the data O (121.0%) and lowermost mean value was recorded in O
showed that the storage intervals and treatments had a (112.6%) which was followed by O  (117.6%). The
substantial (P < 0.05) influence on refractive index of oils maximum percent decline was identified in O  (18.49%),
samples at normal room conditions during storage. tailed by O  (6.61) while lowermost percent reduction was
Refractive index (RI) of the samples steadily improved notified in O  (0.83%) (Table 5). In another research work
throughout storage of 5 days. The mean refractive index of the same relation, Adejumo et al. [17] observed decline
(RI) values substantially (P < 0.05) enlarged from 51.41 to in iodine value for different samples of Moringa seed oil
51.83 all through the storage. In case of treatments, and concluded the reason of declining as the formation of
maximum mean values was detected in O  (51.84%), which saturated fatty acids due to high temperatures which alter4

was followed by O (51.82%) and deepest mean value was the structure of the free fatty acids. This iodine value5

noticed in O  (51.44%), followed by O  (51.58%). indicates low degree of unsaturation and most of the oil0 2

Uppermost percent growth was observed in O  (0.97%) samples can be classified as non-drying Pearson [18].2

while lowermost percent growth was recorded in O4

(0.38%) (Table 3). In another research of the same relation, CONCLUSIONS AND RECOMMENDATIONS
Alireza et al. [13] found that peroxide value and refractive
index of oils increased after heating which results in Heating and then storage had significantly altered the
rancidity formation. So, finally it was summarised that free fatty acid content, rancidity, refractive index, peroxide
heating oils for longer durations can adversely affect their value and iodine value. The control sample was not much
stability and quality. affected as compared to heated samples. It can further be

Peroxide Value: The statistical analysis of the data will be degree of deterioration. It is recommended that oils,
showed that the storage intervals and treatments had a after heating, should be stored with some precautionary
substantial (P < 0.05) influence on peroxide value of oils measures including storage at reduced temperature,
samples at normal room  conditions  during  storage. The exclusion of oxygen and low moisture areas for keeping.
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