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ABSTRACT: Investigating the behavior of fluids and viscosity of liquids is one of the important issues in 
the manner of their transmission in different systems or factories. Investigation of behavior of olive oil in 
different temperatures of bleaching can show a desirable criterion of behavior of this fluid in absorbing 
wastes in bleaching. In this study 3 varieties of Iranian olive were selected being Yellow, Phishomi, 
Shenge. They were bleached after extracting their oil, neutralizing oil. In this research the samples of 
olive oil were investigated and compared in order to study the influence of selected temperatures of 
bleaching (60, 50, 40 and 70 centigrade’s) on rheological properties. In all temperatures studied the 
most amount of viscosity is related to the variety Shenge and the least amount is related to Shenge. The 
results also showed that with increasing shear rate the viscosity of each sample remained almost 
constant and did not show remarkable decrease or increase. 
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INTRODUCTION 

 
 Oil of seeds and oily fruits are mostly extracted from conditioned seeds by the solution of hexane which is 
obtained after oil-extracting while evaporating solution of raw oil. Raw oil has compounds such as pigment of 
phospholipids and free fat acid and these desirable and delicious compounds must be removed. In the process of 
filtration rare compounds decrease remarkably. Rare esterifitated compounds such as steroids ester waxes and 
teriterpenoic alcohols show more limited decrease. (Chu ,1990).These materials must be removed from 
triglycerides of edible oil in the process of filtration. Since there are not many studies about rheological behavior of 
olive oil in temperatures of bleaching and totally the filtration of olive oil, in this research rheological properties of 
olive oil in the process of bleaching have been investigated. 
 

MATERIALS AND METHODS 
 
Sampling Olive 
 In this study provinces of Gilan (Rudbar) and Fars (Fasa and Darab) were selected among the counties in 
where varieties and cultivars of olive are produced. In Rudbar cultivars Yellow, oily and Phishomi were sampled 
and in Fars 2 varieties Mari and Shenge were sampled in the season of harvesting olive meaning November.  
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Extracting Oil 
 In selecting samples the level of ripeness and their smoothness in terms of size were considered important. 
Gardens of these towns were sampled and the gathered samples were transferred immediately to the laboratory 
for extracting oil. About 60 kilograms fruit were picked from different varieties for extracting their oil during less than 
24 hours. In this direction the samples of healthy fruits were used. These olives were crashed by a metal mill and 
then they were placed in a mixer model Ribbon Type Mixer Model Single Shaft with the speed 20 revolutions in a 
minute for 60 minute. Then they were centrifuged in 7000 revolution in minute for 20 minutes. Obtained oil was 
kept in mat glass bottles in a cold place under 4 centigrade’s.  
 
Measuring Betasitolestrol 
 Measuring estrols was done according to the standard 9670 of national standard organization. After extracting 
oil it is necessary to investigate the sample of oil for measuring estrol. The material tested became soapy with the 
solution hydroxide potassium under returned flow and then the non-soapy materials were extracted by solid-phase 
extraction method on the column of aluminum oxide. In this stage estrols pass through the column and anions of fat 
acid remain on the column. Then estrolled fraction of non-soapy materials is extracted by the method of thin-layer 
chromatography. Compounds of estrolled fraction are determined qualitatively and quantitatively using 
chromatography gas. In this phase betulin is used as inner standard. 
 
Neutralizing Process 
 Adding soda is done drop by drop in ambient temperature simultaneous with mixing oil by magnet Erlen 
Bokhner which is equipped to thermometer. Mixing is done with 300 rotations per minute for 15 minutes. Then 
under the vacuum conditions 9 mmHg the speed of mixing reaches minimum and heating reaches 65 centigrade’s 
so that emulation is broken and soap is extracted easily by filtration. When the particles of soap precipitate heating 
and mixing are stopped and oil becomes cold gradually during several hours so that it reaches 4 centigrade’s. 
Neutralized oil was extracted from the particles of soap by centrifuge with the speed 4000g for 20 minutes. Then oil 
is washed with adding water 95 centigrade’s during mixing 10 minutes with the speed 500 rpm. This washing was 
repeated 4 times more so that water obtained is not basic. Drying the obtained oil was done by shuff balloon for 20 
minutes in 100 centigrade’s and under vacuum and then it became cold under vacuum.  
  
Bleaching 
 1.5% of the weight of oil of bleacher soil is added to activated tonsil with acid inside two-mouth balloon. Oil is 
mixed under vacuum conditions 9 mmHg while mixing with 50 rpm by magnet for 20 minutes in temperatures 50, 
40, 60 and 70. Then oil is filtered by filter paper wattman No. 41 for 3 times so that oil 
 

RESULTS AND DISCUSSION 
 

 Rheological properties of samples were evaluated using rheometer unit Brockfield model LV-DV III in selected 
bleaching temperatures. The graphs were drawn by statistics software SPSS and the results of rheometry were 
investigated by the power law equation (Ostwald de Waele). 

σ   k   

σ= Shear stress 
k =Consistency 

δ=Shear rate 
n Flow index 
 The results of rheological investigation of selected samples (Table 1) indicate that the graph of 3 samples in 
temperatures measured has adaption to the equation of power law more than 90%. These results also indicate that 
with increasing temperature from 40 to 70 centigrade’s consistency of samples decreased so that in a ll treatments 
the most consistency was for the temperature 40 and the least one was for the temperature 70. Comparison of 
consistency of different samples in a constant temperature also shows that in all temperatures the most 
consistency was for Shenge. Then it stands for the sample of olive cultivar and the least consistency was for 
Phishomi. Flow index of all samples was less than 1 which corresponds to flow index of one Newtonic fluid.  
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Table 1. rheological properties of samples of olive oil in bleaching temperatures 

 
 

 Besides consistency and flow index, for comparison of the status of samples of olive oil ratio to each other in 
different temperatures we compared the ratio of viscosity to shear rate of 3 samples in constant temperatures. The 
results indicate that with increasing shear rate the viscosity of each sample remained constant. Investigation of the 
ratio of viscosity to shear rate in temperature 40 in figure 1 shows that the most amount of viscosity is related to 
Shenge and the least one is for Phishomi.  

 
Figure 1. The ratio of viscosity to shear stress of olive oil in temperature 40 : Shenge, Zard and Phishomi 

 
 Investigation of viscosity ratio to shear rate of samples in temperature 50 in figure 2 shows that in a constant 
shear rate the most viscosity is for Shenge followed with the olive cultivar and the least one is for Phishomi. 
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Figure 2. The ratio of viscosity to shear stress in  olive oil in temperature 50: Shenge, Zard and Phishomi 

 One of the other bleaching temperatures used in this test was the temperature 60. The status of the ratio of 
viscosity to shear rate of samples of olive oil was investigated in this temperature. Figure 3 shows that in this 
temperature with increasing shear rate the viscosity remained constant and among the mentioned samples the 
most amount of the ratio of viscosity to shear rate was for Shenge.  
 

 
Figure 3. The ratio of viscosity to shear stress in olive oil in temperature 60: Shenge, Zard and Phishomi 

 
 Regarding to this fact that in temperatures more than 70 data was not adapted to power law model properly 
and the measurement error of unit has increased in temperature more than 70 investigation of rheological 
properties of samples in temperature 70 in figure 4 has similar results to other temperatures and indicates that in 
this temperature with increasing shear rate the viscosity remained constant and in this temperature the most 
amount of the ratio of viscosity to shear rate is for Shenge and the least one is for Phishomi.  
 

 
Figure 4. The ratio of viscosity to shear stress in the temperature 60: Shenge, Zard and Phishomi 
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