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ABSTRACT 

 
          A study was carried out to test and evaluate the effect of pre-thermal treatment, 
pressing pressure and holding time on mechanical extraction of canola oil using a 
laboratory scale hydraulic press unit. The experimental parameters included five 
different levels of crushed seeds heating temperature (۳۰, ۷٥, ۱۰۰, ۱۲٥ and ۱٥۰oC) for 
۳۰ minutes, five levels of pressure over the samples mats (۱٦۳, ۲۰٤, ۲٤٤, ۲۸٥ and ۳۲٦ 
bar) and four levels of holding time (۲۰, ٤۰, ٦۰ and ۸۰ min). The experimental 
measurements included, seed bulk temperature, extracted and remained oil 
percentages, extraction efficiency and percentage of free fatty acids in the extracted 
oil. The obtained results showed that, the percentage of remaining oil decreased with 
the increase of bulk temperature among ۳۰ to ٦۲oC, while it was increased as the bulk 
temperature exceeded ٦۲ till ۹۰oC. Also, the percentage of remaining oil decreased 
and the extraction efficiency increased with the increasing of both, the applied 
pressure and the holding time at all levels of crushed seeds. On the other hands, no 
effect on the percentage of FFA in the extracted oil was observed at all levels of 
experimental parameters. The recorded values of the FFA percentage were ranged 
from ۰.۳۲ to ۰٫۳۸% which was in the safe level for similar type of oils.  

 
INTRODUCTION 

 
         In Egypt, about ۱, ۱۲۹, ۰۰۰ ton of oil is consumed annually but till now 
production is only about ۱٥۳،۰۰۰ ton. This means that production is only 
about ۱۳٫٥٥٪ of all our needs and the import is about ۸٦٫٤٥٪ (Oilseed 
situation and outlook, ۲۰۰۲). 
         The cultivated area of canola crop, yield and production in Egypt during 
growing season of ۲۰۰٤ were ۱٦۲۷ fed, (۰٫۷٥۲ ton/fed) and ۱۲۲٤ ton, 
respectively (Agricultural ministry pamphlet, ۲۰۰٦). 
         Canola (Brassica napus, L) is a member of a large family of plants 
called crucifers. It is one of the world's most important oilseed crops. Canola 
seed contains approximately ٤۰٪ oil and the meal consists of ۳٥ to ٤۰٪ 
protein (Shahidi, ۱۹۹۰ and Raymer, ۲۰۰۲). 
         Oil is usually extracted from oil-bearing material by mechanical 
expression or with the solvent method (Fasina and Ajibola, ۱۹۹۰ and 
Owolarafe et al., ۲۰۰۳).  
         Hydraulic pressing as a mechanical expression method is widely used 
for oil extraction from rape seed, cotton seed, peanut, coconut and for bran 
oil extraction also. This method has advantages over solvent method such as 
the cost of equipment can be much less as the system is simpler and the 
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minimum economic scale is smaller, the operation is easier and does not 
require skilled labor, the operation does not use volatile solvent, no danger of 
fire hazard nor explosion (Hendawy, ۲۰۰۹).  
         The general objective of the present work is to test and evaluate the 
effect of pre-thermal treatment of the crushed canola seeds on the 
mechanical extraction process using laboratory scale hydraulic press unit 
under different levels of applied pressure and holding time. The evaluation 
bases included the percentage of extracted and remained oil, extraction 
efficiency and percentage of free fatty acids. 
 

MATERIALS AND METHODS 
 
Materials: 
         Fresh canola seeds (variety serow ٤) were used during the 
experimental work. It was obtained from the Agric Research Station, 
Gharbiea Governorate, to grantee the purity of the selected variety, the seeds 
were cleaned to remove impurities, immature kernels and foreign materials. 
The initial moisture content of seeds was about          ۸٫٥ ±۱٪ ( d.b ). The 
canola seeds were stored in plastic bags in a freezer adjusted at temperature 
of -۱۸oC in order to suppress fungal growth and minimize quality changes. 
 
Equipment and testing procedure: 
 The hydraulic pressing unit: 
         A ٥۰ tons manual hydraulic piston with pressure gauge (٦۰۰ bar) and 
stainless steel perforated cylinder rested over a stainless steel oil receiving 
tray was used for canola oil extraction. The hydraulic press unit consists of an 
iron base with dimensions of ۹۰ x ٥۱٫٥ x ۲۰ cm, welded to a frame with 
dimensions of ۷۲ x ٥۱٫٥ x ٥۱٫٥ cm, and made of an angle iron ۷ x ٤ cm.  
         The hydraulic press piston was carried on a ۳ cm thick horizontal iron 
plate welded at the top surface of the unit frame. For smooth movement of 
the pressing plate during the pressing process, four iron steel shafts (۳٫٥ cm 
diameter and ۹۰ cm high) were welded to the horizontal iron plate and 
attached with two pressing plates made of steel iron (۲٫٥ cm thick). The lower 
pressing plate was rested on the hydraulic piston and allowed to slide up and 
down through four vertical shafts. While the upper plate was fixed to the 
frame using a set of nuts and washers.  
         To proceed the extraction process, the piston of the hydraulic unit was 
fixed on the center of the upper plate facing the stainless steel cylinder and 
the lower plate allowed to move up by the hydraulic press arm until reaching 
the required pressure. The extracted oil was received in a stainless steel tray 
with dimensions of ٥۲ x ۲۷٫٥ x ٦٫٥ cm and discharge hole of ۲٫٥ cm diameter. 
Schematic diagram of the hydraulic press unit was shown in fig. (۱). 
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(۱)  Main frame                                               (۲) Lower plate of the press 
(۳) Steel rods of the press                          (٤) Hydraulic Jake 
(٥) Middle plate of the press                       (٦) Collected liquid phase tray 
(۷) Perforated cylinder                                  (۸) Stainless steel pressing piston 
(۹) Upper plate of the press                        (۱۰) Counter nut 
 

Fig. (۱): Schematic diagram of the hydraulic press unit. 
 
Measuring Instruments: 
Mass of samples: 
          A digital balance model (Sartorius Gmbh Gottinge) made in Germany 
with maximum capacity of (۲۰۰ g) and accuracy of (۰٫۰۱ g) was used to 
determine the mass of the samples.  
Moisture content determination 
         An electrical drying oven model (binder ED-٥۳) was used to determine 
the moisture content of the crushed canola seeds and also for heating 
treatment of the samples. The samples were heated at ۱۳۰oC for ٤ hr as 
recommended by (ASAE standards, ۲۰۰۳).  
Bulk temperature: 
         Immediately after taking out the heated samples from the oven, it was 
filled inside an isolated cup to measure the bulk temperature of the crushed 
seeds before the samples filled into the mats. The temperature measurement 
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was conducted using the digital temperature meter model (A.W.SPERRY 
DM-۸٦۰۰, Taiwan)  
Oil extraction process 
         Soxhelt apparatus with siphon capacity of ۱۰۰ ml (۳۳* ۸۰ thimble) and 
flask of ۲٥۰ ml was used to extract the remaining oil from the cake of different 
pressed samples.  
         The percentages of total or remaining oil (d.b %) were calculated using 
the following equations : 
Ot = [ Wo / (Wt – Wo) ] × ۱۰۰                                            ………...(۱) 
Or = [ Wr / (Wt – Wr) ] × ۱۰۰                                            .. .………(۲) 
Where: 
Ot = Total percentage of oil (d.b %) 
Or = Percentage of remaining oil (d.b %) 
Wt = weight of canola sample, g. 
Wo = weight of total oil, g. 
Wr = weight of remaining oil, g. 
Extraction Efficiency 
The extraction efficiency was determined using the following equation: 
Ef = [(Ot - Or) / Ot] × ۱۰۰                                                     ……… (۳) 
Where: 
Ef = Extraction efficiency (%) 
Ot = Total percentage of oil (d.b %) 
Or = Percentage of remaining oil (d.b %) 
Free Fatty Acids (FFA%)  
         The FFA% of oil samples were calculated as oleic acid using the 
corresponding acid value of each sample according to A.O.A.C. (۱۹۹۱) as 
follows: 

)10001.56(
).100282(%

×
××

=
VAFFA                                …………….(٤) 

9894.1
.% VAFFA =                                   ……………(٥) 

Where: 
A.V = acid value  
The values ۲۸۲ and ٥٦٫۱ refer to the equivalent weight of oleic acid and the 
potassium hydroxide (KOH), respectively. 
 
Preliminary Experiments 
۱ - Determination of the proper heating time for the crushed canola 

seeds       
         In order to specify the most proper heating time for the crushed seeds 
to maximize the oil extraction efficiency, five levels of heating time (۱۰, ۲۰, ۳۰, 
٤۰ and ٥۰ min) were tested. 
         The treated samples were pressed at the maximum and minimum 
piston pressures of (۲۰۰ and ٤۰۰ bar) and holding times of (۲۰ and ۸۰ min), 
then the extraction efficiency was determined to specify the most effective 
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treatment.          The experimental results showed that, heating the samples 
for ۳۰ minutes was the most effective treatment which maximized the 
extraction efficiency.  
۲ - Determination of the pressing pressure over the mats surface: 
         The actual effective pressure over the mats surface of the pressed 
sample as related to the pressure or the effective force over the surface area 
of the piston was theoretically calculated as follows:  
         The effective force over the surface area of the piston (F۱) 
F۱ = PP. A۱                                                          ……………… (٦) 
Where : 
   PP = The piston pressure, bar 
   A۱ = the area of piston, mm۲ 
Also, the extraction  force over the surface area of mats (F۲)  
F۲ = Pe . A۲                                                              ………….. (۷) 
Where : 
   Pe = the extraction pressure, bar 
   A۲ = the surface area of mats, mm۲ 
         Considering the applied force over the surface area of the piston is 
equal to the extraction force over the  surface area of  the mats: 
F۱ = F۲          or    Pp.A۱ = Pe.A۲ 
So    Pe = (Pp.A۱)/A۲                                                  …………. (۸) 
For the presented pressing unit: 
A۱ = ۷۰٤۸٫٦۲٥ mm۲  
A۲ = ۸٦٥٤٫٦۲٥  mm۲ 
When Pp , A۱ and A۲ are known , the extraction pressure or the pressure 
over the surface area of canola mats could be calculated and presented in 
Table (۱). 
 
Table (۱) : The extraction pressure over the surface area of canola mats 
Piston pressure (bar) Extraction pressure (bar) 
۲۰۰ ۱٦۳ 
۲٥۰ ۲۰٤ 
۳۰۰ ۲٤٤ 
۳٥۰ ۲۸٥ 
٤۰۰ ۳۲٦ 

 
Experimental procedures 
         Canola seeds were crushed using the laboratory crusher model 
(Moulinex) for ۲۰ seconds and then sieved using the ۱٤ mesh sieve to obtain 
a particle sizes less than ۱٫۲ mm. Then, a thermal treatment was carried out 
at five different heating temperatures (۳۰, ۷٥, ۱۰۰, ۱۲٥ and ۱٥۰oC ) for ۳۰ min 
in the drying oven. The treated samples at each heating temperature were 
pressed using the hydraulic pressing unit at five different levels of applied 
pressure (۱٦۳, ۲۰٤, ۲٤٤, ۲۸٥ and ۳۲٦ bar) and four different holding times (۲۰, 
٤۰, ٦۰ and ۸۰ min).  
         For each experimental run, samples of crushed canola seeds were 
dispersed inside cotton mats for the hydraulic pressing unit as follows: 
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(۱) Sample of ۲۱۰ g of crushed canola seeds were heated at the required 
heating temperature for heating time of ۳۰ min, then distributed into three 
mats.  

(۲) The mats were vertically placed inside a perforated stainless steel 
cylinder. 

(۳) The pressing unit was manually operated to increase the pressure load 
gradually over the mats surface until reaching the required pressure level.  

(٤) After reaching the required pressure level, the applied pressure was kept 
constant all over the experimental run. 

(٥) A stop watch was used to determine the holding time for each treatment. 
(٦) The extracted oil from canola samples was received in the stainless steel 

tray and the canola mats were removed by changing the position of 
pressing plate down. 

(۷) The extracted oil sample was filled in a glass bottle to determine the 
percentage of free fatty acids (FFA%). 

(۸) The canola cake was taken out from the mats to determine the moisture 
content and remaining oil percentage using the soxhelt apparatus, then the 
extraction efficiency was calculated. 

 
RESULTS AND DISCUSSION 

 
Bulk temperature of the heat-treated crushed seeds 
         Bulk temperatures of the heat-treated crushed seeds at heating 
temperatures of ۳۰, ۷٥, ۱۰۰, ۱۲٥ and ۱٥۰oC were ۳۰, ٤۸, ٦۲, ۷۸ and ۹۰oC 
respectively. Fig. (۲) showed the relationship between the studied levels of 
heating temperature and the bulk temperature of the heat-treated crushed 
seeds sample. 

y = 0.5113x + 12.513
R2 = 0.9918
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Fig. (۲): Relationship between bulk temperature and heating 

temperature   
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Moisture content of the heat-treated crushed seeds 
         The moisture contents of the heat-treated crushed seeds at heating 
temperatures of ۳۰, ۷٥, ۱۰۰, ۱۲٥ and ۱٥۰ oC were ۸.٥, ۷٫۱, ٦٫۲, ٥٫۱, and ٤٫۲٪ 
(d.b.) respectively. Fig. (۳) shows the relationship between the heating 
temperature and the moisture content of the heat-treated crushed seeds. 
 

y = -0.0362x + 9.6993
R2 = 0.9955
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Fig. (۳): Moisture content of crushed seeds  as a function of heating 

temperature. 
 
Effect of experimental parameters on the percentage of remaining oil 
         Fig. (٤) illustrates the effect of different studied parameters on the 
percentage of remaining oil. The percentage of remaining oil decreased with 
the increasing of bulk temperature among ۳۰ to ٦۲°C, then it was increased 
with the increasing of seeds bulk temperature from ٦۲ to ۹۰°C at all levels of 
applied pressure. This resulted behavior could be attributed to the decreasing 
of moisture content of the crushed canola seeds which related to the 
increasing of heating temperature as reported by several researchers 
(Sirisomboon and Kitchaiya, ۲۰۰۸; Olaniyan, ۲۰۱۰ and Adejumo et al., ۲۰۱۳). 
 Fig. (٤) also shows that  the percentage of remaining oil decreased with the 
increasing of applied pressure at all levels of crushed seeds bulk 
temperature. For instance, the remaining oil percentage at the minimum 
holding time of ۲۰ min were decreased from ۳٤٫۲۱ to ۲۳٫٦۸ %, ۲٦٫۷۹ to ۱۷٫۷٥ 
%, ۲٤٫۱۷ to ۱٥٫۱٦ %, ۳۱٫۸٥ to ۲۱٫۸۲ % and ۳۹٫۱٦ to ۲۸٫۸۰ % with the 
increasing of applied pressure from ۱٦۳ to ۳۲٦ bar at bulk temperature of ۳۰, 
٤۸, ٦۲, ۷۸ and ۹۰°C, respectively. Same results were obtained at other levels 
of the holding time. This result was agreeable with the results of El-Kholy et 
al., ۲۰۰۹and Matouk et al., ۲۰۱۲. 

It also shows that the percentage of remaining oil decreased with the 
increasing of holding time at all levels of applied pressure. The values of 
remaining oil percentage at applied pressure of ۱٦۳ bar decreased from 
۳٤٫۲۱ to ۲۸٫۷۲ %, ۲٦٫۷۹ to ۲۲٫۷٦ %, ۲٤٫۱۷ to ۱۹٫۲۲ %, ۳۱٫۸٥ to ۲٥٫۸٥ % and 
۳۹٫۱٦ to ۳٥٫۳۳ % with the increasing of holding time from ۲۰ to ۸۰ min at bulk 
temperature of ۳۰, ٤۸, ٦۲, ۷۸ and ۹۰°C, respectively. 
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  Fig. (٤): The effect of bulk temperature of the heat treated crushed 

seeds on the remaining oil percentage under different 
levels of applied pressures  

         
In order to describe mathematically the effect of bulk temperature of 

heat-treated crushed seeds (T), applied pressure (Pa) and holding time (Ht) 
on the remaining oil percentage (Or), a multiple regression analysis was 
employed as shown in equation (۹): 
Or = ۰٫۲۳۱٥۷٥ (T) + ۰٫۰۲٦٦٥۷ (Pa) + ۰٫۰۳۸۷ (Ht)                     …..…. (۹) 
(R۲ = ۰٫۸۹۷۷٥; S.E = ۷٫۹۸۷۰۷۹)  
Effect of experimental parameters on the extraction efficiency of canola 
oil 
         Fig. (٥) illustrates the effect of experimental parameters on the 
extraction efficiency of canola oil. As shown in the figure, the extraction 
efficiency increased with the increasing of bulk temperature up to a level of 
٦۲ °C. Then it was decreased with the increasing of bulk temperature over 
the above mentioned level.   

It also shows that the extraction efficiency increased with the increasing 
of applied pressure at all levels of crushed seeds bulk temperature. The 
values of extraction efficiency at holding time of ۲۰ min were increased from 
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٤٥٫٥٤ to ٦۲٫۳۲ %, ٥۷٫۳٦ to ۷۱٫۷٦ ,% ٥۱٫٥۳ to ۷٥٫۸۷ %, ٤۹٫۳۱ to ٦٥٫۲۷ % and 
۳۷٫٦۸ to ٥٤٫۱۷ % with the increasing of applied pressure from ۱٦۳ to ۳۲٦ bar 
at bulk temperatures of ۳۰, ٤۸, ٦۲, ۷۸ and ۹۰°C, respectively. 
Fig. (٥) also shows that the extraction efficiency increased with the increasing 
of holding time at all levels of applied pressure. The values of extraction 
efficiency at applied pressure of ۱٦۳ bar were increased from ٤٥٫٥٤ to ٥٤٫۲۸ 
%, ٥۷٫۳٦ to ٦۳٫۷۸ %, ٦۱٫٥۳ to ٦۹٫٤۱ %, ٤۹٫۳۱ to ٥۸٫۸٦ % and ۳۷٫٦۸ to ٤۳٫۷۷ 
% with the increasing of holding time from ۲۰ to ۸۰ min at bulk temperature of 
۳۰, ٤۸, ٦۲, ۷۸ and ۹۰°C, respectively. 
         In order to describe the effect of bulk temperature of the heat-treated 
crushed seeds (T), applied pressure (Pa) and holding time (Ht) on the 
extraction efficiency (Ef), a multiple regression analysis was employed as 
presented in Equation (۱۰) : 
Ef = ۰٫۰٥۱۸٤۹ (T) + ۰٫۱۸٥۰٦٥ (Pa) + ۰٫۲٤٦۷۸۸ (Ht)                 …… (۱۰) 
(R۲ = ۰٫۹۷۰٥۲۱; S.E = ۱۰٫۹٦۱۸٦) 
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Fig. (٥): Effect of applied pressure and holding time on the extraction 

efficiency of canola seeds heated at different levels of 
heating temperature. 
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Effect of the experimental treatments on FFA% of the extracted canola 
oil  
         The effect of the studied parameters (crushed seeds bulk temperature, 
applied pressure and holding time) on the percentage of free fatty acids of 
the extracted canola oil is presented in Table (۲). 
 
Table (۲): Percentage of FFA in the extracted canola oil. 

Holding time 
(min) 

Applied pressure (bar) 
۱٦۳ ۳۲٦ 

bulk temperature (oC) 
۳۰ ۹۰ ۳۰ ۹۰ 

۲۰ ۰٫۳۲٦۲ ۰٫۳۲٤٦ ۰٫۳۲٦۲ ۰٫۳۲٥۰ 
۸۰ ۰٫۳۸۲۱ ۰٫۳۲٦۲ ۰٫۳۸۱٦ ۰٫۳۲۷۱ 

 
         In general there was no effect of the studied parameters (crushed 
seeds bulk temperature, applied pressure and holding time) on the 
percentage of FFA in the extracted canola oil. As shown in Table (۲), the 
recorded percentage of FFA ranged from ۰.۳۲ to ۰٫۳۸.  These values were 
lower than the recommended value of (۱٫٥ – ۲٪) as reported by Kricka et al. 
(۲۰۰۷). 
 

CONCLUSIONS 
  

The obtained results of this experimental work can be summarized and 
concluded as follows: 
۱) The bulk temperature of the heat-treated crushed seeds increased with the 

increasing of heating temperature while the moisture content decreased. 
۲) The percentage of remaining oil decreased with the increasing of bulk 

temperature up to a level of ٦۲ °C. While, it was increased as the bulk 
temperature exceeded ٦۲ °C at all levels of applied pressure and holding 
time. 

۳) The percentage of remaining oil decreased and the extraction efficiency 
increased with the increasing of applied pressure and holding time at all 
levels of crushed seeds bulk temperature. 

٤) The studied range of experimental parameters showed no effect on the 
percentage of FFA in the extracted canola oil. 

 
REFERENCES 

 
Adejumo, B. A.; Alakowe, A.T and Obi, D.E. (۲۰۱۳). Effect of Heat Treatment 

on the Characteristics and Oil Yield of Moringa Oleifera Seeds. The 
International Journal of Engineering And Science (IJES). Volume (۲). 
Issue (۱). Pages (۲۳۲-۲۳۹).     

A.O.A.C. (۱۹۹۱): Association of Official Agriculture Chemists.  Official 
Methods of Analysis of ۱٥th ed., D.C. USA.  

ASAE Standard, S۳٥۲٫۲, (۲۰۰۳). ''Moisture Measurement – Unground Grain 
and Seeds''. St. Joseph, Mich.: ASAE. 

 ۹۷۸ 



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. ٥ (۷), July, ۲۰۱٤ 
 
El-kholy, M.M.; A.M. Matouk; M.El-Sadany and Y. T. Hendawy. (۲۰۰۹). 

Factors Affecting on Rice Bran Oil Extraction Using Hydrulic Press 
Unit. Misr J. Ag. Eng., ۲٦(۱): ۳۰٦-۳۲۳ 

Fasina O.O. and Ajibola O.O., ۱۹۹۰. Development of equation for yield of oil 
from conophor nut. J. Agric. Eng. Res., ٥-٤٥ ,٤٦۳. 

Hendawy, Y. T., (۲۰۰۹). Engineering and technological studies on 
maximizing the Benefit of rice bran. Un-published P.HD Thesis , Agric. 
Eng. Dept. Fac. Of Agric, Mansoura Univ. 

Kricka, T., N. Voca; V. Janusic; F. Tomic; Z. Jukic and A. Matin (۲۰۰۷). 
Influence of Treatment and Storage of Rapeseed on its Properties as 
a Raw Material for Biodiesel Production. Agriculturae Conspectus 
Scientificus  Vol. ۷۲ (۲۰۰۷) No. ۳ (۱۷۳-۱۷٦) 

Matouk, A.M.; M.M. El-kholy; A. Tharwat and M. El-Menshawy. (۲۰۱۲). 
Mechanical Extraction of Jojoba Oil. The ۱۹th  . Annual Conference of 
the Misr Soc. of Ag. Eng. ''Prospects of Modern Technology in 
Agricultural Engineering and Management of Environmental 
Problems''. Pages : ۷٤۹-۷٦٤ 

Olaniyan, M. A. (۲۰۱۰): Effect of Extraction conditions on the Yield and 
Quality of Oil from Castor Bean. Journal of Cereals and  Oilseeds, 
۱(۲):۲٤-۳۳. 

Owolarafe O.K., Adegunloye A.T., and Ajibola O.O., ۲۰۰۳. Effect of 
processing conditions on oil point pressure of locust bean. J. Food 
Proc. Eng., ۲٤ ,(٥)٦۸۹-٤۹۷. 

Raymer, P. L. (۲۰۰۲). Canola: An Emerging Oilseed Crop. In: ''Trends in 
new crops and new uses.'' (Eds): Janick J. and Whipkey A., ASHS 
Press, Alexandria, VA., PP.۱۲۲-۱۲٦. 

Shahidi, F. (۱۹۹۰). Canola and Rapeseed Production, Chemistry, Nutrition 
and Processing Technology.   AVI   Book   Publisher,   Van   Nostrand 
Reinhold, New York. PP. ۱۱ 

Sirisomboon, P. and Kitchaiya, P. (۲۰۰۸): Physical Properties of Jatropha 
Curcus L. Kernels after Heat Treatments. Journal of Biosystem 
Engineering, ۱۰۲ (۲۰۰۹): ۲٤٤-۲٥ 

 

ع��ن موق��ف ) ۲۰۰۲(التقری��ر الص��ادر ع��ن قط��اع الش��ئون الاقتص��ادیة ب��وزارة الزراع��ة واستص��لاح الأراض��ى 
 )Oilseed situation and outlook, ۲۰۰۲. (البذور الزیتیة ومستقبلھا 

مص�ر  –قط�اع الش�ئون الاقتص�ادیة  –الاحصائیة الزراعیة للمحاصیل الش�تویة ). ۲۰۰٦(اعة نشرة وزارة الزر
)Agricultural ministry pamphlet, ۲۰۰٦( 

 

 ۹۷۹ 



Matouk, A.M. et al. 

 العوامل الھندسیة المؤثرة على استخلاص زیت الكانولا
 ٤أنور عبد الھادى فرجو۳طاھر رشاد عویس ، ۲أحمد ثروت محمد ،۱أحمد محمود معتوق

 .المنصورةجامعة  -كلیة الزراعة  -قسم الھندسة الزراعیة -یةھندسة الزراع -۱
 .المنصورةجامعة  -كلیة الزراعة  -قسم الھندسة الزراعیة -ھندسة الزراعیة -۲
 .مركز البحوث الزراعیة -معھد بحوث الھندسة الزراعیة -۳
 .جامعة المنصورة –كلیة الزراعة  -ھندسة زراعیة -٤

 
یم ت�أثیر المعامل�ة الحراری�ة المبدئی�ة لب�ذور الك�انولا المجروش�ة جریت تل�ك الدراس�ة بھ�دف اختب�ار وتقی�أ

على عملیة الاستخلاص المیكانیكى لزیت الكانولا باستخدام وحدة كبس ھیدرولیكى تحت تأثیر مستویات مختلف�ة 
وقد شملت المعاملات التجریبیة خمس�ة مس�تویات م�ن درج�ة ح�رارة التس�خین وھ�ى . من الضغط وزمن المكوث

، خمس��ة مس��تویات م��ن ) دقیق��ة ۳۰(عن��د زم��ن تس��خین ثاب��ت ) درج��ة مئوی��ة ۱٥۰،  ۱۲٥،  ۱۰۰،  ۷٥،  ۳۰(
، أربع مس�تویات م�ن زم�ن المك�وث وھ�ى ) بار ۳۲٦،  ۲۸٥،  ۲٤٤،  ۲۰٤،  ۱٦۳( ضغط الاستخلاص وھى

 ).دقیقة  ۸۰،  ٦۰،  ٤۰،  ۲۰(
درجة حرارة بذور الكانولا المجروشة المعاملة حراریا فور خروجھا م�ن وقد شملت القیاسات المعملیة  

النس�بة المئوی�ة للزی�ت  ، الفرن الكھربائى ، النسبة المئویة الكلیة للزیت فى ب�ذور الك�انولا المجروش�ة المس�تخدمة
لزی��ت  )FFA( المتبق��ى ف��ى كس��ب الك��انولا ، كف��اءة اس��تخلاص زی��ت الك��انولا ، نس��بة الأحم��اض الدھنی��ة الح��رة

  .الكانولا المستخلص بواسطة الكبس الھیدرولیكى
أظھرت نتائج الدراسة أن نسبة الزیت المتبقى انخفضت بزیادة درج�ة ح�رارة ب�ذور الك�انولا المجروش�ة 

درجة مئویة ثم بعد ذلك زادت نسبة الزیت المتبقى بزیادة درج�ة ح�رارة الب�ذور المجروش�ة ال�ى م�ا بع�د  ٦۲الى 
م�ا أظھ�رت النت�ائج أیض�ا انخف�اض نس�بة الزی�ت المتبق�ى وزی�ادة كف�اءة الاس�تخلاص بزی�ادة ك. درجة مئوی�ة  ٦۲

 ات�أثیر أیض�ا ل�م یك�ن ھن�اكو. الضغط وزمن المكوث وذلك عند كل مس�تویات درج�ة ح�رارة الب�ذور المجروش�ة 
لك��انولا للمس��تویات المختلف��ة م��ن المع��املات التجریبی��ة عل��ى نس��بة الأحم��اض الدھنی��ة الح��رة لزی��ت ا املحوظ��

 ۰،۳۸ ال��ى  ۰،۳۲(ی��ت الك��انولا المس��تخلص م��ن زالمس�تخلص حی��ث تراوح��ت نس��بة الأحم��اض الدھنی��ة الح�رة ل
 .حیث تعتبر تلك النسبة فى المدى المسموح بھ للزیوت المماثلة %)
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