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Abstract

The objective of this study was to investigate the effects of gamma irradiation at doses of 0, 1, 2 and
3 kGy, and storage time of olive fruits for 0, 30 and 45 days on changes in chemical properties of olive
oil during storage periods of 0, 6 and 12 months. The initial acidity value (AV), peroxide value (PV),
Thiobarbituric Acid (TBA), phenolic content, iodine value (IV) and saponification value (SV) of virgin
olive oil obtained from olives fruits immediately after harvest (at day zero) were 1.04%, 3.06 mEqO-
kg~ 1oil, 0.025 mg MDA kg~ ! oil, 314.71 mg gallic acid kg~! oil, 93.38 gl 100 g~* oil and 194.88 mg
KOH g oil, respectively. In general, the AV and PV of olive oil was increased by gamma irradiation,
while the phenolic and IV of olive oil was deceased by gamma irradiation and storage time. The TBA
value and SV of olive oil was not significantly (p>0.05) changed by gamma irradiation.
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1 Introduction

Virgin olive oil (VOO) is one of the essential el-
ements of the Mediterranean diet. The nutri-
tional value of olive oil arises from high levels of
oleic acid and minor components, such as phe-
nolic compounds (Artajo, Romero, Morello, &
Motilva, ).

In households and restaurants, olive oil is stored
for various periods of time, under different tem-
perature and light conditions depending on the
consumption rate. It is well known that some
factors affect oil properties. Among the fac-
tors that significantly influence the preservation
of olive oil quality are the extraction methods,
the packing materials and the storage conditions
(Cecchi, Passamonti, & Cecchi, ). More-
over, the storage conditions and the extractive
technology cause further differences (Vekiari, Pa-
padopoullou, & Kiritsakis, ). Therefore, be-
fore consumption of the oil, its initial components
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and properties can change significantly in many
different ways (Cecchi et al., ; Jenisova,
Branisa, Jomova, & Porubska, ). However,
many aspects still require further investigation,
due to the complexity and variable composition
of olive oil. (Jenisovd et al., ). This text
describes some of them and shows a vision of re-
search on olive oil for the near future, bringing
together those aspects that are more relevant for
better understanding and protection of this edi-
ble oil (Garcia-Gonzalez & Aparicio, ).
Food irradiation is increasingly recognized as a
method for reducing post harvest food losses, en-
suring hygienic quality, and facilitating a wider
trade in foodstuffs.

Irradiation can also slow down the ripening
or maturation of certain fruits and vegetables
(Sadecka, ). In general, any modifications
caused by treatment with doses up to 10 kGy are
considered harmless to human health by WHO,
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FAO and IAEA (Hong, Kim, Cho, & Park, ).
The effect of irradiation on locally stored foods
is of utmost importance and an insight into these
aspects of storage will help in understanding the
shelf life of foods as well as its effects on sensi-
tive nutrients (Al-Bachir & Zeinou, ). Very
few studies have addressed the evolution of the
quality parameters and shelf-life during irradia-
tion and prolonged time. Even though it is well
known that, in the traditional producing coun-
tries, in the better vintages, people usually pur-
chase great amounts of olive oils which are then
stored for years (Baiano, Terracone, Viggiani, &
Del Nobile, ). The present study investi-
gated the changes of chemical parameters of olive
oil from gamma irradiated and non-irradiated
Kaissy cultivar, an important Syrian cultivar,
stored after irradiation for 0, 30 and 45 days at
ambient temperature before extracting the oil,
and during 12 months of olive oil storage.

2 Materials and Methods

The studied olive cultivar was Kaissy, the most
widespread in Syria. The good quality olive
fruits of that were mature and firm were har-
vested from the crop year 2008/2009, from the
trees grown in grove located in the country-
side near Damascus (Deer Al Hajar, Syria), us-
ing conventional agriculture practices. The olive
fruits were weighed according to the sampling
plan and transferred into polyethylene pouches
for irradiation. Each pouch of olive fruits (1 kg)
was considered as a replicate. The samples were
then divided into four groups: group 1 (control)
and groups 2, 3 and 4 were irradiated with 1, 2
and 3 kGy of gamma irradiation.

2.1 Irradiation process

Samples of olive fruits were exposed to gamma
radiation doses at 0, 1, 2 and 3 kGy in a
60CO package irradiator (ROBO, Techsnabex-
port, Moscow, Russia). Irradiation was carried
out in the stationary mode of operation with the
possibility of varying dose rate (10.846 to 3.921
kGy h~1!) depending on the location and the dis-
tance from the source (10 to 40 cm). The sam-
ples were irradiated in place (15 cm from source)

80 | Al-Bachir

with a dose rate of 9.571 kGy h™!. The irradia-
tions were carried out at room temperature (20 —
25 °C) and atmospheric pressure. The absorbed
dose was determined using alcoholic chloroben-
zene dosimeter (Al-Bachir & Zeinou, ).

2.2 0Oil extraction

The oils from control and irradiated olive fruits
were extracted from olives stored at ambient
temperature for 0, 30 and 45 days after irradi-
ation using a mechanical and physical processes
(Blatchly, Delen, & O’Hara, ). Olive fruits
were crushed with hummer crusher and slowly
mixed for about 30 min at 27 °C. Then, the
past mixed was centrifuged at 3000 rpm for 3
min without addition of water to extract the oil.
Finally, the oils were decanted and immediately
transferred into dark glass bottles and stored at
room temperature (20 — 25 °C). Chemical anal-
ysis of oils extracted from irradiated and non-
irradiated olive fruit samples were performed im-
mediately after irradiation, and after 6 and 12
months of storage.

2.3 Determination of total phenol
content of olive oil extracts

Phenolic compounds were isolated from olive oil
by a 3-time extraction of solution of oil in hex-
ane with water mixture (60:40. v/v). The Folin-
Ciocalteau reagent (Merck Schuchardt OHG. Ho-
henbrunn, Germany) was added to a suitable
aliquot of the combined extracts, and the ab-
sorption of the solution was measured at 725
nm using UV-VIS spectrophotometer (PG In-
strument Limited, England). Results were ex-
pressed in milligrams of gallic acid per kilogram
of oil (Gutfinger, ).

2.4 Chemical analysis of oils

Acid value (AV) in terms of (Oleic acid %), per-
oxide value (PV) in terms of mEq 02 kg~! oil,
iodine value (IV) in g I, 100 g~! and saponifi-
cation (specification) value (SV) in term of mg
KOH g~ oil sample were determined according
to standard methods (Official Methods of Analy-
sis, ). TBA number (Thiobarbituric acid) in
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mg MDA kg~! sample was measured according
to IUPAC direct method (International Union of
Pure and Applied Chemistry, ).

2.5 Statistical analysis

Treatments were distributed in a completely ran-
domized design with three replicates. Data
were subjected to the analysis of variance test
(ANOVA) using the SUPERANOVA computer
package (Abacus Concepts Inc, Berkeley, CA,
USA; 1998). The p-value of less than 0.05 was
considered statistically significant. The degree of
significance was denoted as: p<0.05%, p<0.01**
(Snedecor & Cochran, ).

3 Results and Discussions

3.1 Effect of gamma irradiation
and storage time on acid value
of olive oil

The acid values (AV) in terms of percent of free
fatty acid FFA (% oleic acid) of oils obtained
from olives treated at 0, 1, 2 and 3 kGy of gamma
irradiation and stored at ambient temperature
for 0, 30 and 45 days before extraction and stored
at ambient temperature for 0, 6 and 12 months
after extraction are presented in Table 1. The
AV of oil extracted from olives immediately af-
ter harvest (at day zero) was 1.04%. The AV of
olive oil was not significantly (p>0.05) changed
by gamma irradiation, while the AV of olive oil
was significantly (p<0.05) changed by storage
time. The AV of the analyzed oils extracted im-
mediately after irradiation at 0, 1, 2 and 3 kGy
and stored for 0, 6 and 12 months ranged from
0.94% to 1.23% and did not exceed the standard
limit of 2.0%, indicating that these oils could be
labeled as virgin olive oil quality (International
Olive Council, )

Data presented in Table 1 indicate that the AV of
oil extracted after 30 days of harvest was 9.15%.
The AV of olive oil was significantly (p<0.01) de-
creased by gamma irradiation, while the AV of
olive oil was not significantly (p>0.05) changed
by storage time. The AV of the analyzed oils ex-
tracted from olive fruits stored for 30 days of ir-
radiated olives at 0, 1, 2 and 3 kGy and stored for

0, 6 and 12 months ranged from 5.31% to 9.97%
and exceed the standard limit of 3.3%, indicating
that these oils could not be labeled as ordinary
virgin olive oil quality (International Olive Coun-
cil, .

The results of this study show that the AV of oil
extracted after 45 days of harvest was 13.28%.
The AV of olive oil was significantly (p<0.01)
decreased by gamma irradiation, while the AV
of olive oil was significantly (p<0.05) increased
by storage time. The AV of the analyzed oils ex-
tracted after 45 days of irradiated olives at 0, 1,
2 and 3 kGy and stored for 0, 6 and 12 months
ranged from 6.92% to 15.22%. Oxidation of oils
generates a multitude of compounds, such short
chain acids, formed by the oxidation of aldehy-
des. Under proper harvest conditions, very little
hydrolysis of triglycerides is seen. However, there
are a number of bad harvest practices that lead
to hydrolysis, including improper storage condi-
tions and presence of pests or mold. Therefore,
such bad practices lead to off-tasting oil. One
of the primary international standards for olive
oil is the level of free fatty acids that arises from
hydrolysis of the triglycerides in the olives prior
to processing (Blatchly et al., ).

3.2 Effect of gamma irradiation
and storage time on peroxide
value of olive oil

The peroxide value (PV) of oils is an important
indicator of deterioration of fats. As oxidation
takes place the double bonds in the unsaturated
fatty acids are attacked forming peroxides. This
parameter is expressed as a meq O, kg™! oil
(Enujiugha, Olotu, Malomo, & Sanni, ).

Table 1 shows PV in terms of meq O kg™! of all
studied samples . The PV of oil extracted from
olives immediately after harvest was 3.06 meq
Oy kg~! oil. The PV of olive oil was significantly
(p<0.05) affected by gamma irradiation. The PV
of oil extracted after 30 days of harvest was 4.36
meq Oy kg™! oil. The PV of oil extracted after
45 days of harvest was 3.67 meq O kg~ ! oil. The
AV of olive oil was not significantly (p<0.05) af-
fected by gamma irradiation nor by storage time.
The PV of the analyzed oils extracted after 0,
30 and 45 days of irradiated olives at 0, 1, 2
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Table 1: Effect of the extraction time and gamma irradiation on acid value (free fatty acid) (%) and
peroxide value (mEqO, kg™! oil) of olive oil

Treatments Control 1 kGy 2 kGy 3 kGy P-Value
Type Acid value Free Fatty Acid (%)

0 months  1.0440.08%8 1.0440.0848 1.0940.02¢8 1.08+0.0494 NS

6 months  0.99+0.1°8 0.9440.02¢B 1.0440.039¢ 1.0540.02¢4 *k
0 days 12 months 1.15£0.024  1.20£0.09°*  1.23+0.02*4 0.97+0.05°5 ok

P-Value * NS ol *

0 months  9.15+0.54%4  8.96+0.39*%  7.10+0.40°8 5.3140.054 *ok

6 months  8.64+0.15%4  8.77+0.17*F  7.25+0.27°48  5.3140.17<4 *ok
30 days 12 months 9.76£0.86"  9.97+0.56°"  7.96+0.44"" 5.36+£1.35°4 ok

P-Value NS * * NS

0 months  13.2840.84%5  13.13+0.26%F  9.72+0.34%P 6.9240.15B ok

6 months  14.5240.15%4  14.94+0.58*4  10.38+0.19°45  6.9740.08<F *ok
45 days 12 months 14.68£0.07%4  15.22£0.39°"  11.10£0.62""  7.44£0.34°4 ok

P-Value * * *ok *

Peroxide value (mEqO,/kg Oil)

0 months  3.06+0.03°¢ 3.06+0.03%B 3.1440.06*8 3.19+0.04%¢ *

6 months  4.05+0.12%8  4.51+0.51%4 4.3940.20%4 4.3240.12%8 NS
0 days 12 months 4.99+0.31°%  4.99£0.18°4  4.68+0.27°4  4.70£0.11%4 NS

P-Value kk kk k% kk

0 months  4.36+£0.05°2  4.26+£0.05°4  4.25+0.07°8 5.49+0.08%4 ok

6 months  4.83+0.56%45  4.094+0.45%4  5.03+0.60%4 5.1140.46248 NS
30 days 12 months 5.36+0.51°4  4.30£0.26""  4.42+0.27b4"  4.70£0.17°7 *

P-Value * NS * *

0 months  3.67+0.16°  3.614+0.08°2  3.60+0.05°C 3.604+0.03%¢ NS

6 months  4.37+£0.09%4  4.39+0.04%4  4.3940.13%4 4.3740.07%4 NS
45 days 12 months 4.50£0.134  4.29+0.60*'7  4.09£0.17°" 4.05+0.205 NS

P-Value 3.06+£0.03°¢  3.06+0.03*Z  3.1440.06%8 3.19+0.049¢ *

abe \ean values in the same column not sharing a superscript are significantly different.

ABC \ean values in the same row not sharing a superscript are significantly different.

NS: not significant.
* Significant at p<

0.05.

** Significant at p<0.01.

and 3 kGy and stored for 0, 6 and 12 months
ranged from 3.06 to 5.49 meq Oy kg~! oil (Table
1) being lower than the maximum value (20 meq
Oy kg™! oil), which is accepted as the limit for
extra-quality virgin olive oil category (Interna-
tional Olive Council, ). The challenge is to
produce high quality olive oils. According to the
literature, hydroperoxides, the initial products of
oxidation, are comparatively unstable, are a very
sensitive indicator of the early stages of oxidative
deterioration and a good guide to the evaluation
of olive oil quality (Vekiari et al., ). Onyeike
and Acheru ( ) reported the peroxide value

of castor, coconut, diakanut, groundnut, melon,
bean and palm kernel seed oil to be 22.7, 40.0,
40.0, 20.0, 21.3, 23.3 and 20.0 mg g~ of sample,
respectively. These values were generally higher
than those reported by Okogeri and Okoro ( )
who reported the ranges of peroxide values of
unadulterated palm kernel oil to be 3.35, 16.00
and 2.07- 6.80 meq kg~ !, respectively that are
also higher than the values reported for ground-
nut oil (Yusuf, Olaniyan, Atanda, & Sulieman,

). Abiodun, Akinoso, Olosunde, Adegbite,
and Omolola ( ) determined a PV of 11.0 mg
g1 for Thaumatococcus danielli, which in a typ-
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ical fruit plant. The difference in the value must
have resulted from the different methods used
for determination as well as the variation in the
species. Regarding the effect of gamma radia-
tion on the peroxide values, present results are
in general agreement with those obtained from
pumpkin (El-Aziz & El-Kalek, ), and sesame
oil (Al-Bachir, ). Tt should be noted that
the PV characterizes the quantity of peroxides
formed in the oils are as intermediates of oxida-
tive reactions under irradiation and high temper-
atures (Uquiche, Jerez, & Ortiz, ).

3.3 Effect of gamma irradiation
and storage period on TBA
value of olive oil

The thiobarbituric acid value (TBA) of oil ex-
tracted from olive fruits stored for 0, 30 and 45
days were 0.025, 0.025 and 0.026 mg MDA kg~!
oil, respectively (Table 2). The TBA of olive oil
extracted from olive fruits stored for 0 and 45
days was not significantly (p>0.05) affected by
gamma irradiation, while the TBA of olive oil ex-
tracted from olives stored for 30 days was signif-
icantly (p>0.01) changed by gamma irradiation.
Also, the TBA value of olive oil extracted from
olives immediately after harvest (at day zero) did
not significantly (p>40.05) changed by storage
time, while the TBA of olive oil extracted from
olives stored for 30 and 45 days was significantly
(p<0.01) changes with storage time. The TBA
of the analyzed oils extracted from olives stored
for 0, 30 and 45 days of irradiated olives at 0, 1,
2 and 3 kGy and stored for 0, 6 and 12 months
ranged from 0.022 to 0.027 mg MDA kg~! oil
(Table 2). Some significant changes were ob-
served during the creation of TBA in olive oil due
to irradiation and storage, but the changes were
within the standard limits given by the Interna-
tional Olive Council (International Olive Coun-
cil, ). Our results, related to the TBA anal-
yses are consistent with previous reports, which
also reveal a slight difference in TBA value due to
irradiation at 1, 2 and 3 kGy, and storage for 12
months of almond (Al-Bachir & Zeinou, ),
pistachios (Al-Bachir, ), and peanuts (Al-
Bachir, ).

3.4 Effect of gamma irradiation
and storage period on
phenolic content of olive oil

It has been noted that phenols and polyphenols
are substances with natural antioxidant proper-
ties and their presence in olive oils has been asso-
ciated to their general quality, improving stora-
bility, nutritional value and sensorial proper-
ties (Fernandes-Silva, Gouveia, Vasconcelos, Fer-
reira, & Villalobos, ). The concentration of
total phenols of olive oil extracted from irradi-
ated and non-irradiated fruits at different peri-
ods of extraction and storage time are presented
in Table 2. The initial concentration of total phe-
nolics in the olive oil extracted from olive fruits
stored for 0, 30 and 45 days were 314.71, 194.53
and 154.43 mg gallic acid kg~! oils, respectively.
The phenolic content of oil extracted from olive
fruits stored for 0, 30 and 45 days was signif-
icantly (p<0.05) changed by gamma irradiation
and storage. This data indicate that gamma irra-
diation is capable of affecting the phenolic com-
position in olive oil. In general, the concentration
of total phenolics in the olive oil decreased with
increasing irradiation dosed and storage time.
Storage time has a much greater influence on re-
ducing the phenolic contents in olive oil compar-
ing to the applied irradiation doses.

In agreement with our study, Antonio et al.
( ) reported that storage time (up to 60 days)
had a much higher influence on the variation,
with irradiation (up to 0.54 kGy) being a mi-
nor contributor to change the phenolic content
in chestnut during storage.

Nothing was reported on the effect of gamma ir-
radiation on this property of olive oil. However,
the effect of the irradiation treatments on phe-
nolic contents was reported for other plants and
spices. Our finding was in agreement with that
of Koseki et al. ( ) who reported that gamma
irradiation, up to 30 kGy, decreased total phe-
nolics in dehydrated rosemary. Gamma irradi-
ation treatment have been shown to either in-
crease or decrease the total phenolics content of
plant materials, which is dependent on the dose
delivered and the raw materials used. Khattak,
Simpson, and Thasnullah ( ) reported that
gamma irradiation at dosage levels of 1, 2, 4
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Table 2: Effect of gamma irradiation and storage period on TBA value (mg MDA kg~ oil) and total
phenolics (mg gallic acid kg™! oil) of olive oil

Treatments Control 1 kGy 2 kGy 3 kGy P-Value
Type TBA value (mg MDA /kg Oil)
6 months  0.022+0.001%4  0.023+£0.001¢F  0.023+0.001%4  0.023+0.001¢5 NS
12 months 0.026+0.001%4  0.024+0.001%4  0.02340.001%4  0.02440.001¢4 NS
0 days P-Value NS * NS *
0 months  0.025+0.001°¢  0.025+£0.0014  0.026+0.001%4  0.02540.001%4 *ok
6 months  0.022+0.001°%  0.023+£0.001¢42  0.023+0.001F  0.024+0.001¢5 ok
30 days 12 months 0.023+0.001°4  0.023+0.001°"  0.023£0.001"%  0.024%0.001% NS
P-Value ol NS *k *k
0 months  0.026+0.01%4 0.02440.001%4  0.02740.001%4  0.02440.001¢8 NS
6 months  0.023+0.01¢8 0.02440.001%4  0.02440.001%4  0.02440.001%4 NS
45 days 12 months 0.024£0.01°¢  0.025+0.001°** ~ 0.0260.0014  0.0260.001*47 *
P-Value *x NS NS *
Total phenolics (mg gallic acid/kg Oil)
6 months  281.56+3.12%4  276.32+5.28%4  255.24+13.18*F  258.21+11.67°F *
12 months 165.724+3.43*F  164.504+4.70°8  164.2443.49°C  171.1543.55%C NS
0 days P-Value k% kk Kk Kk
0 months  194.53+5.56%4  192.16+£1.9794  184.26+4.48*4  179.35+2.46%4 *%
6 months  168.47+1.77¢B  164.77+1.37%8  162.90+£3.66"Z  160.04+3.49°5 *
30 days 12 months 136.56£3.11°¢  139.53£0.71°C  136.72£1.51°C  138.22+2.46" NS
P-Value *kk Kk kk kk
0 months  154.43+4.56%4  151.68+4.2694  150.384+0.90%*4  145.0440.60%4
6 months  143.88+3.54°8  138.21+3.18°5 133.1042.74%<B  138.724+1.69%05
45 days 12 months 121.62+1.56%°C  123.20+1.48°C  119.68+1.37°C  120.12+1.70"¢
P_Value )k Kk Kk Kk

ab¢ \ean values in the same column not sharing a superscript are significantly different.

ABC Mean values in the same row not sharing a superscript are significantly different.

NS: not significant.
* Significant at p<0.05.
** Significant at p<0.01.

and 6 kGy increased the yield of total pheno-
lics in Nelumbo nucifera rhizome. In contrast
to this results, it has been found that gamma
irradiation with doses of 5, 10, 15, 20 and 25
kGy did not have any significant change in the
total phenolic contents of olive leaves (Aouidi,
Ayari, Ferhi, Roussos, & Hamdi, ). When
compared with respective control seed materials,
irradiation (with 2, 4 and 6 kGy) significantly
(p<0.05) increased the total phenolic contents.
This might be due to the increased extractabil-
ity of phenolics by depolymerisation and dissolu-
tion of cell wall polysaccharides after irradiation
(Bhat, Sridhar, & Tomita-Yokotani, ).

3.5 Effect of gamma irradiation
and storage time on iodine
value of olive oil

The iodine value (IV) (degree of un-saturation)
of olive oils obtained from olives stored at ambi-
ent temperature for 0, 30 and 45 days were found
to be 93.38, 88.44 and 83.89 g I 100 g~ ! oil, re-
spectively (Table 3). The values support that
the oil is unsaturated but not highly. The IV of
olive oil was significantly (p<0.05) changed by
gamma irradiation and storage time. In general,
the doses of gamma irradiation used (1, 2 and 3
kGy) and storage time of oils (6 and 12 moths)
significantly (p<0.05) decreased the iodine value
of olive oil. The decrease in IV upon irradiation
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Table 3: Effect of gamma irradiation and storage period on iodine number (g I, 100 g=! oil) and
saponification value (mg KOH. g=! oil) of olive oil

Treatments Control 1 kGy 2 kGy 3 kGy P-Value
Type Todine number (g I, 100 g~! Oil)

0 months  93.38+0.46%4 90.33+4.3094 90.26+1.9204 90.75+0.15%4 NS

6 months  82.43+1.41%B 83.63+0.76%8 81.8040.729°C  80.80+0.99*¢ *

0 days 12 months 84.17£1.65"7 84.32+0.59°8  84.30+£0.23°8  83.47+0.35°8 NS
P-Value *kk * Kk *k

0 months  88.44+1.70%4 84.40+1.959045  8().88+6.0304 79.874+0.9208 *

6 months  84.65+0.75°8 85.14+1.574 84.4140.30%4 87.40+1.2704 *

30 days 12 months 81.58+1.94% 79.88£3.36°%  80.30+1.17%4  80.33+1.06%5 NS
P-Value Fk * NS *k

0 months  83.89+0.46%48  83.71+1.37¢48  81.9441.55%8  80.61+1.02°8 *

6 months  86.78+1.11¢4 86.560.82¢4 83.90+1.87°48  83.57+1.08¢8 ok

45 days 12 months 82.80+2.49"% 81.38+2.69°7  85.99+1.56°4  91.87+2.9474 ok
P_Value * * Kk %k

Saponification value (mg KOH. g~! Oil)

0 months  194.88+1.08%BB  196.74+1.29%4  197.06£0.76%*  195.66+£2.03%4 NS

6 months  193.38+0.46%F  192.43+1.34°B  191.60+£0.86°F  192.93+1.28%4 NS

0 days 12 months 196.07£0.79°4  195.55£0.97°"4  195.79£1.09""  194.79%1.03%4 NS
P-Value * * *ox NS

0 months  195.03+£1.20%4  194.28+1.85%4  194.23+0.37%4  191.5740.98%4 *

6 months  192.69+1.27%8  193.44+1.04%4  193.88+1.70%4  191.85+1.44%4 NS

30 days 12 months 194.99£0.89°"  194.88+0.65°""  195.14£0.26°*"  194.29+0.59"7 NS
P-Value * NS NS ol

0 months  197.324+1.62¢4 196.37£2.52¢4  194.7641.01%4  194.5041.99¢4 NS

6 months  193.7440.578 194.00+0.51%4  193.90+0.91%4  193.934+0.54%4 NS

45 days 12 months 194.13+0.48°8  193.70+0.31%4  193.804+0.38%4  194.4340.67%4 NS
P-Value Fk NS NS NS

ab¢ \Mean values in the same column not sharing a superscript are significantly different.

ABC \ean values in the same row not sharing a superscript are significantly different.

NS: not significant.
* Significant at p<0.05.
** Significant at p<0.01.

or storage could be attributed to some loss in the
un- saturated fatty acids of olive oil by irradia-
tion and the formation of peroxide compounds.
These results are in agreement with those ob-
tained by several investigators who reported a
decrease in the IV of soybean sesame, peanut oil
upon irradiation (Afify, Rashed, Ebtesam, & El-
Beltagi, ). Radiation probably broke some
double bonds and induced oxidation processes in
fatty acids resulted in its saturation (Anjum, An-
war, Jamil, & Igbal, ). These results also
agree with other studies, which found that, the
unirradiated samples had highest iodine values,
suggesting saturation of oils as a results of irra-
diation (El-Aziz & El-Kalek, ).
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3.6 Effect of gamma irradiation
and storage period on
saponification value of olive oil

Table 3 shows the saponification value (SV) data
reported as mean value of oils obtained from olive
fruits treated at 0, 1, 2 and 3 kGy of gamma irra-
diation and stored at ambient temperature for 0,
30 and 45 days before extraction and stored oil
at ambient temperature for 0, 6 and 12 months
after extraction. Initial SV for olive oil ob-
tained from fruits stored at ambient tempera-
ture for 0, 30 and 45 days were 194.88, 195.03
and 197.32 mg KOH g~ oil, respectively. The
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applied irradiation doses did not cause any signif-
icant change in the SV of olive oils. The current
study demonstrated that storage time caused sig-
nificant (p<0.05) changes in the SV of olive oil
obtained from non-irradiated olives and stored at
ambient temperature for 0, 30 or 45 days. The
SV of the analyzed oils extracted after 0, 30 and
45 days of irradiated olives at 0, 1, 2 and 3 kGy
and stored for 0, 6 and 12 months ranged from
191.57 to 197.32 mg KOH g=! oil. These val-
ues fall within the recommended Codex for virgin
olive oil (Codex Alimentarius, ). Regarding
the effects of gamma radiation on the SV of olive
oil, results of this study were in contrast with
a previous study, where SV of irradiated pista-
chio was increased upon irradiation (Al-Bachir,
). Whereas, a decrease in SV was found in
gamma irradiated almonds (Al-Bachir & Zeinou,
). Therefore, it can be concluded that the
effect of gamma irradiation on SV of oils is af-
fected by plant species.

4 Conclusion

The results of this study demonstrated that the
acid values of the oil extracted immediately af-
ter harvest were lower than 2% which is the limit
set for "virgin olive oil quality”. While the AV
of oil extracted from olive fruit stored for 30
days exceed the standard limit of 3.3%, indicat-
ing that these oils could not be labeled as ordi-
nary virgin olive oil quality (International Olive
Council, ). The AV of olive oil was signifi-
cantly (p<0.05) decreased by gamma irradiation.
Also, phenol content in olive oil was significantly
(p<0.05) decreased by gamma irradiation and
storage time.
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