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ABSTRACT

In this study, olive oil samples of different storage ages and locations in Palestine were studied. The refractive
indexof the sampleswas measured. The refractive index of the olive oil samples were studied against storage ages
and results showed that the refractive index decreases as a function of storage age.
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INTRODUCTION

Oliveail is a fat obtained from the olive fruit by
mechanica or chemical means. Oliveoil iscommonly
used in cooking, cosmetics,
pharmaceuticals, soaps, and as a fuel for traditional oil
lamps. Oliveail isused throughout theworld, but espe-
cidly intheMediterranean countries and, in particular,
in Greece, which has the highest consumption per
personi2,

Olivesarevery important for the Palestinian, not
only becausethey arethe biggest cropinwhat remains
alargely agricultural economy, but alsofor their deep
culturd significanceasasymbol of traditiona society
andtiestotheland. It is estimated that olive trees ac-
count for nearly 45 percent of cultivated land
in Palestine and in good years can contribute as much
as15- 19 percent of agriculture output. Given that ag-
riculture accountsfor nearly 25 percent of gross do-
mestic product, olivesareanimportant e ement of the
Pal estinian economy and estimates suggest that about
100,000 familiesdepend to someextent upontheolive
harvest for their livelihoodd™.

Studiesin New Zed and by Simsindicated that veg-
etableails, particularly rapeseed ail, could beused asa

replacement for diesel fuell®.

In 1988, amode was used by Patil and hisgroup
todescribetheliquid - liquid therma hypothesisof veg-
etableails. Extengvedataon hydrolysisequilibriumand
rate have been obtained.

Reid and his group evaluated the chemical and
physical propertiesof 14 vegetable oils. Theseinjec-
tion studies pointed out that the oilsbehavevery differ-
ently from petroleum - based fuel g%

Goering and hisgroup studied the characteristic
propertiesof eleven vegetable oilsto determinewhich
oil would be the best suited for use asan alternative
fuel source®.

OBJECTIVESOF THE STUDY

Thephysica properties(Refractiveindex) of olive
oil in Palestinewill be measured and compared with
sandard values. Theexperimenta datawill befitted by
using SPSSand Exce programs.

THEORY

Refractiveindex (n) of amediumisdefined asthe
ratio of the speed of light in avacuum to the speed
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of light traveling through this medium, and math-
ematically it iswritten as:
&

n=3 (1)

Where c is the speed of light in vacuum and 17 is the
speed of light in the substance. Therefractiveindex
for olive oil extends from 1.4677 to 1.4707 at 20
OC[S]_

METHODOLOGY

Oliveoil sampleswerecollected from different re-
gioninPdestine, they wered| produced by Palestinian
indugtrid oliveoil mills, fromthecrop of 1994 until the
crop of 2012 at least four sampleswere collected from
eachregion representing different oliveoil ages.

Thesampleswerecollected from different regions,
theseare:L ,L,, L, L, L, L,L, L,L,L,L.,L,,
andL .. Thesampleswerekept in closed glassbottles
indark placeat 25°C. Therefractiveindex was mea-

sured usingtherefractometer.
Refractiveindex apparatus

Theindex of refraction of theoliveoil sampleswas
measured usingtheway - 2sABBE digital refractome-
ter.

The measurement range of thedeviceextendsfrom
1.3000 - 1.7000 with accuracy equalsto + 0.0002.

Figurel: Theway - 2sABBE digital refractometer

—== Fyf] Paper
RESULTSAND DATA

The measured refractive index of olive oil for
all samples, from all regionsaregivenin TABLE 1.

Theaveragevdueof refractiveindex of dl oliveail
samplesis 1.4708. Therangeof refractiveindex of al
sampl es extends from 1.4690 (16 years storage age
L,,sample) to 1.4718 (1 year storageage L ;sample).

Theréationship betweenrefractiveindex and stor-
ageagefor samplescollectedfrom L, and L, areshown
inFigure2and 3.

One can noticefrom Figure 2 and 3that therefrac-
tiveindex decreasesasthe storage age of theoliveail
sample increases.
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TABLE 1: Measured refractiveindex of oliveoil samplesof different regionsand different storageages

Sorageages (years) L; L, Ls L, Ls Lg L, Lg L Ly Ly Ly Lz Average
1 1.47171.47121.47101.47171.4716 1.4718 14715

2 1.47101.4716 1.47131.4713 1.4713 1.4713

3 147141.4711 1.47111.47141.47111.47151.47111.4713 1.47131.47121.4711 1.4712

4 14714 1.47071.4710 14714 1.4705 1.4710

5 1.4710 14712 14712 14711

6 1.4708 1.47121.4706 1.4709 1.4709

7 1.4707 1.4709 1.4708

8 1.4707 1.4705 1.4711 1.4708

12 1.4705 1.4703 1.4704

13 1.4708 1.4702 1.4705

14 1.47061.47081.4709 1.4701 1.4708 1.4701 1.4706

15 1.47051.47061.4708 1.4704 1.46981.4710 1.4702 1.4705

16 1.4702 1.4700 1.4690 1.4700 1.4698

19 14711 14711
Average 1.47101.47091.47091.47131.47101.47041.47131.47111.47121.46991.47111.47111.4704 1.4708

(3]

DISCUSSIONAND CONCLUSION

Eight samples from L1 and five samples from
L 8are selected to be anayzed. Thereasons of choos-
ing these two regions are:

Firgtly: they arefar enough from each others.

Secondly: thedtitudearedifferent, itis350 mfor
L1,and 890 mforL8.

Thirdly: thequantitiesof rain aredifferent for both
regions, sincewe havedifferent crops.

Theaveragevalue of refractiveindex ismeasured
to be 1.4708 while the standard value is 1.4677 -
1.4705 (100C, 2000).

Our vauesof refractiveindex arein good agree-
ment with the standard ones. A linear fit showed that
therefractiveindex isdecreas ng asafunction of stor-

ageage.
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