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Abstract
Three olive cultivars Pengalino, Coratina and Leccino were grown at various ecological
zones of Pakistan i.e. Olive Model Farm (OMF), Mardan and Barani Agriculture
Research Institute (BARI), Chakwal to assess the oil quality during two consecutive
years, 2008-09 and 2009-2010. Means for peroxide and acid value of olive oil were
significantly influenced by cultivars and locations. The cultivar Coratina had the highest
peroxide (18.50 milli eq/kg) and acid value (2.65%). By contrast, the least peroxide value
(12.75milli eq/kg) and acid value (2.49%) was recorded in oil extracted from cultivars
Pengalino and Leccino respectively. The interaction of olive cultivars and location of
production revealed significant influence on both the two parameters under study. The
peroxide value which was lower in oil of cultivars Leccino and Coratina (7.53 and 9.80
milli eq/kg respectively) but increased to 23.11 and 27.21 milli eq/kg in oil obtained from
Chakwal location. While the peroxide value of cultivar Pendallino was not affected
significantly. The acid value of olive oil was the least (0.85%) in cultivar Leccino and the
highest (2.89%) in Pengalino at Sangbhatti farm.
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oxidation during storage is attributed to
Introduction
Olive fruit is a rich source of nutrition
the presence of polyphenols [5]. Total
and its therapeutic properties [1]. It
edible requirement of Pakistan is 3.53m
reduces LDL and increase HDL because
tons out of which our local production is
it contain sufficient amount of C18:1cis
0.87 million tons [6] and import 2.67
[2]. It also contains high amounts of
million tons, with the cost of 2.50 billion
phenol and Vitamin E, which decline the
$ annually [7]. Several other oil
degeneration of human body cells [3, 4].
producing crops i.e, soybean, canola and
Olive oil greatly stabile of against
sunflower, etc have been introduced, but
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it could not be substitute of traditional
crops [8]. Quality oil depends on the
fatty acids compositions, phenolic
compounds, peroxide value and acidity
and may be influenced by different
varieties [9] and location of the
production [10] due to changes in
elevation [11] and environmental factors
during plant growth and ripening [12].
The olive oil is a rich source of phenolic
compounds such as hydroxytyrosol, 3, 4DHPEA), tyrosol and simple phenolic
acids. The phenolic compounds content
is an important quality attribute of olive
oils because it contributes to oil flavor
and causes resistance to oxidation,
bitterness and pungency of olive oil taste
[13, 14] thus its stability [15]. The
peroxide value is a measure of primary
oxidation and is reported to be 10.64
meq/ kg initially [16]. The quality and
stability of olive oil is determined by
lipid oxidation, that is influence of
multiple factors, such as light,
temperature, enzymes, and metals over
maturity [3], chilling exposure [17]
climatic conditions [10]. Thus, the study
was initiated to assess the best oil quality
of olive varieties grown at various
locations
varying
in
altitude,
temperature, rainfall and humidity.
Materials and methods
For oil quality analysis the oil obtained
from the fruits of different varieties from
both locations and extraction was done
through pressing method and analysis
was done at PCSIR, Peshawar. Two
years data were combinally analyzed
according to the procedure appropriate
for by CR design. Mean were compared
when F test were found significant [18].
The oil quality was evaluated according
to the procedures described in
Association of Official and Analytical
Chemistry [19].

Determination of peroxide value
(POV)
Peroxide value was determined by the
method described through following
method. Oil sample (0.5 g) was taken
into a 250 mL flask and 30 mL of acetic
acid and chloroform (3:2) solution was
then added. Saturated potassium iodide
(0.5 mL) was added and the solution was
shaken for 1 minute. Add distilled water
(30 mL) to the solution and was titrated
against 0.1N Sodium thiosulfate till the
yellow color was disappearing. 2 mL of
starch solution was added to the sample
and titration continued till the color was
discharged. A blank without sample was
also titrated against 0.1N sodium
thiosulfate. The blank titration was not
allowed to exceed from 0.1 mL of the
0.1N Sodium thiosulfate solution.
S= Sample for titration
B= Blank
N= Normality of sodium thiosulfate
POV 

(S - B) x N x 100
Wt of sample (g)

Results and discussion
Per Oxide (milli eq/kg)
The Peroxide value of the oil was
significantly affected by varieties, site of
location and their interaction (C×L). The
highest mean Peroxide value (18.50 milli
eq/kg) was recorded in oil of cultivar
Coratina, followed by Leccino (15.32
milli eq/kg) whereas oil of cultivar
Pendallino had the least Peroxide (12.72
milli eq/kg). The mean Peroxide value
was higher (20.81 milli eq/kg) at
Chakwal than 10.21 milli eq/kg recorded
for Sangbhatti (Table-1). In C×L
interaction, the highest per oxide value
(27.21 milli eq/kg) was recorded for oil
of cultivar Coratina al location Chakwal,
while the least peroxide value (7.53 milli
eq kg-1) in oil extracted from olive
cultivar Leccino grown at Sangbhatti
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location (Fig.1). The Per Oxide value
(POV) of the olive oils is below 20 meq
of oxygen/kg of oil and accepted as the
quality virgin olive oil [20]. These per
oxide value of olive oil of cultivars is
determined by genotype x environment
interaction [21] and fruits quality as
influenced by mechanical injuries due to
insects and pests, improper systems of
harvesting, transport and storage [3]. At
Chakwal the POV value exceeded from
the limit may be attributed to the
environmental conditions of that
location. The per oxide values of the oil
observed during the course study are
below the standard limits for extra virgin
olive oils (EEC Regulations) except at
Chakwal location.
Acid value of olive oil
The mean acid value of the olive oil was
not significantly different among the
olive cultivars under study but was
significantly higher (2.95%) at in olive
oil for location Chakwal as compared to
2.15% observed for olive oil obtained at
Sangbhatti (Table 1). In C×L interaction,
the highest acid value (4.14%) was
recorded for oil of cultivar Leccino

grown at location Chakwal that declined
to the least acid value (0.85%) in oil
extracted from the same cultivar, grown
at Sangbhatti location. By contrast the
acid value of the oil of cultivar
Pendallino
(2.89%)
decreased
significantly to 2.14%, when the same
cultivar was grown at Chakwal location.
The acid value of oil from cultivar
Coratina was not significantly affected
by the two locations (Fig.2). Acid value
influences the quality, typically the
shelf-life parameters of olive oil. Acid
value can be affected by different
variables like temperature, altitude,
latitude, soil texture and composition,
method of extraction and storage [22].
However some of the published data
showed that year, location, latitude,
longitude, elevation do not show
significant correlations with individual
quality parameters and when data from
different varieties were considered [23].
In case of our studies all the above
variables more or less are responsible for
the variation in acid values of different
varieties.

Table 1. The interaction of olive cultivars and production location on the peroxide
and acid value of olive oil
Cultivars
Leccino
Pengalino
Coratina
LSD at
Sangbhatti
Chakwal
Significance
CxL
LSD at P≤0.05

Peroxide Value
15.32
12.72
18.50
0.902
Location
10.22
20.81
0.736
*
1.275
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Acid Value
2.49
2.51
2.65
Ns
2.15
2.95
0.225
*
0.389
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Figure 1. The interaction of olive cultivars and production location on the Peroxide
Value

Figure 2. The interaction of olive cultivars and production location on the Acid
Value
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Conclusion
It is concluded from the research that the
cultivar Coratina had the highest
peroxide (milli eq/kg) and acid value
(%) than rest of the cultivars. The
peroxide value which was lower in oil of
cultivars Leccino and Coratina increased
in oil obtained from Chakwal location.
The acid value of olive oil was the least
in cultivar Leccino and the highest in
Pengalino at Sangbhatti farm.
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