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Abstract         The quality of rape oil represents one of the main important 
factors for processing and utilization of rape production. In this paper are 
presented the results of some rape hybrids tested at Research and 
Development Station for Potato Târgu Secuiesc in 2009 year. The 
experiment was done in the frame of the project P.S. 5.1.2. Introduction of 
secondary method for processing of agricultural production to obtain the 
products requested by market, as starch, izoglucose, pectin, malt and vegetal 
oils, financed by the Ministry of Agriculture and Rural Development Romania. 
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The rape oil is the most used in Europe to obtain 
biodiesel. The most important countries with the 
largest rape area in EU are the following: France, 
Germany, Great Brittany, Austria, Poland, Ukraine, 
Italy and Czech Republic. 

The total rape production of EU in 2009 was 
15.3 million tons. 

From 100 kg of rape seed is obtained 30.35 kg 
oil and 50-55 kg oil cake. The rape crap is situated on 
the 5 place in Romania (taking into account the oil 
crops) and covered on acreage of 340.000 ha with an 
average yield of 1035 kg/ha only.  

The rape seeds have a high content of oil: 48-
52%. The new rape varieties do not contain erucic acid 
and glucosinolats, toxic components for man. 
Following the elimination of these components, the 
oleic acid increased to 60% and the linoleic acid to 
20%. 

According to the laboratory results in the rape 
breeding programme a strong attention is aims to 
reduce the content of linoleic acid. The rape seeds 
contain 20-24% and the rape oil cake contains 38-42% 
proteins. The rape proteins have a high quality similar 
to the proteins of soybean. 
 
Material and Method 
 

For the first stage was done on experiment at 
S.C.D.C. Targu Secuiesc in 2009 year with 3 hybrids 
of rape: Elvis, Jura and Olindigo, the vegetal oil 
content was established. 
 

Description of hybrids 
 
ELVIS 

Early, simple hybrid with 100% fertile flowers; 
Free of erucic acid and glucosinolate; 
The plants have an average high of 130-160 cm 

(with ramifications); 
The length of leaves is short to medium; 
The leaves have a large number of lobs with 

weak to medium dentate; 
Have a large ramification starting from the base; 
The period of flowering is medium; 
Have a relative large number of silicves; 
The seeds have a weight of 1000 seeds between 

4.2 – 6.0 grams; 
The oil content could be over 46%. 

 
JURA 
Early to middle early, simply hybrid with 

medium to high plants (160-180 cm); 
The plants have a strong root system; 
The length of leaves is medium to large; 
Have a middle early flowering and early 

maturity; 
Have a relative constant number of 

silicves/plants; 
The silicves have a medium to big seize; 
The seeds have a weight of 1,000 seeds between 

4.5-5.8 grams; 
The oil content could be over 45%. 
 
OLINDIGO 
Middle early, simply hybrid with medium to 

high plants (150-170 cm); 
Free of erucic acid and glucosinolar; 
The plants have medium high plants (150-170 

cm); 
The length of leaves is medium to large; 

 133



 

The ramification starts from the lower part to 
the top; 

The color of flower is strong yellow; 
Have a relative constant number of 

silicves/plant; 
The silicves have a medium to big seize; 
The seeds have a weight of 1,000 seeds between 

4.3 and 5.5 grams; 
The content of oil could be ever 46%. 

 
In the second stage have been determinate the 

physic-chemical characteristic of rape oil, at the 
S.C.D.C. Targu Secuiesc and at the Research Institute 
for Analytic Instrumentation from Cluj-Napoca. 
 

The physical and chemical parameters are the 
following: 

- Content of fat acids; 
- Density; 
- Viscosity; 
- Heating power. 
 
Content of fat acids 

 
The acids are fundamental components of more 

categories of fats, which award different tastes, aspects 
and fluidity grade. In the plants, the fat this is forming 
by transforming the glucides under the influence of 
enzymes. At the maturity, the content of starch and 
sugar decreases and the content of oil increases. 

 
Principle of method 
 
The analysis of fat acids by gas chromatography 

means the derivations of there in the corresponding 
esters in the frame of trans-etherification process with 
methanol and the mixture of metillic esters and fat 
acids (EMAG) which result from reaction is separate 
using the extraction liquid-liquid and analyzed by 
chromatography in the gas phase. 

 
Apparatures 
 
Gas chromatograph Agilent 7890A GC – FID 
Column DB-WAX 

 
Table 1  

Instrumental Configuration and experimental Conditions for EMAG analyses using GC-FID 
 

Instrumental Configuration 

Chromatographic system Agilent 7890 

Inlet Split/Split less 

Detector FID 

Automatic Sampler Agilent 7683 

Column DB-WAX 30mx0,25mm(d.i), 0,25μm 

Experimental conditions 

Inlet temperature 250°C 

Rapport of split 1/50 

Infection volume 1μl 

Bearer gas Helium 

Pressure 53kPa 

Oven temperature 
50°C, 1min,  
25°C/min - 200°C 
3°C/min - 230°C, 18 min 

Detector temperature 280°C 

Gas detector H2:40ml/min; Air: 450ml/min; He make-up: 30ml/min 
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Establish of density 
 
Principle of method 
 
The analyzing sample is bringing to certain 

temperature and a portion of sample is transferring into 
the aerometer suitable aerometer, with a regulated 
temperature, is bringing down in the testing sample and 
is waiting. When the equilibrium temperature is 
touched, is reading the sample temperature bringing to 
15C °C by using the standard table of measurements. If 
is necessary, the cylinder with aerometer and the 
content of this is placing into a bath with constant 
temperature, to envoi an excessive variation of 
temperature during testing period. 
 

Determination of viscosity 
 
The vegetal oils are products with relative 

viscosity, this characteristics is established by the long 
contents of the molecules of the fat acids. 

The viscosity is the feature of fluids from that 
during this flowing are setting up tangential tensions 
which are opposing to the moring of the layers ones 
against others. 

The dynamic viscosity (η) is defining as the 
proportionality coefficient between the cutting tension 
(τ) and the speed gradient (Δ). 

Δ⋅=ητ  
The usual measure unit is poise (P) and 

centipoises (cP). 
 

The cinematic viscosity (υ) means the report 
between dynamic viscosity (η) and absolute density of 
product (η). 

ρηυ =  
The usual measure unit are stokes (St) and 

centistokes (cSt) 
 

Determination of heating power  
 

For the heat – combustion of the mass unit, 
named as heating (caloric) power are nominated two 
values, according to the temperature of burning. 

- High caloric power Qs- when the burning 
temperature is < 100 OC. 

- Low caloric power Qi- when the burning 
temperature is > 100 OC. 

 
Result and Discussion 

 

 
 

Fig.1. Chromatogram for metilic esters of the fat acids (EMAG) of rape oil (JURA hybrid) 
 

The results regarding the type of fat acids and percentage of them in the analyzed rape oil are presented in Fig.1 
and Table 2. 
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Table 2 
The type of fats acids and percentage of them in the analyzed rape oil 

 
Type of fats acids JURA 

Content (%) 
ELVIS 

Content (%) 
OLINDIGO 
Content (%) 

Palmitic acids 4.05 4.07 3.85 
Palmitoleic acids 0.02 0.04 0.02 
Stearic acids 1.22. 1.21 1.34 
Oleic acids 67.82 69.97 65.90 
Linoleic acids 18.48 17.39 20.42 
Linolenic acids 7.80 6.78 1.60 
Arahidic acids 0.41 0.37 0,40 
Cis-11-eicosenoic acids 0.20 0.16 0,47 

 
 
These results confirm that all 3 hybrids do not 

contain erucic acid and the content of oleic acid is over 
60%. The Jura hybrid has a content of 67.82% oleic 
acid, the Elvis hybrid has the highest content of oleic 
acid 69.97 % and Olindigo hybrid has the lowest oleic 

acid 65.90%. The content of the linoleic acid is less 
than 20% for Jura (18.48%) and Elvis (17.37%) 
hybrids and higher than 20% for Olindigo hybrid 
(20.42%).

  
 
 

Table 3 
The results of samples in 2009 

 

Specification 
Elvis 

( ) 
Jura 

( ) 
Olindigo 
( ) 

Density 
(g/cm 3) 0,90 ± 0,02 0,91 ± 0,01 0,89 ± 0,01 

– -0,01 ± 0,02 
(ns) 

0,01 ± 0,02 
(–) 

0,01 ± 0,02 
(–) – 0,02 ± 0,01 

(–)  
-0,01 ± 0,02 

(ns) 
-0,02 ± 0,01 

(ns) – 

Viscosity 
(cP) 37,00 ± 0,47 35,33 ± 0,72 35,33 ± 1,19 

– 1,67 ± 0,86 
(–) 

1,67 ± 1,28 
(–) 

-1,67 ± 0,86 
(ns) – 0,00 ± 1,39 

(–)  
-1,67 ± 1,28 

(ns) 
0,00 ± 1,39 

(–) – 

Viscosity 
(cSt) 8398,10± 8393,1± 8362,15± 

– 5,01 ± 3,91 
(–) 

36,03 ± 27,24 
(–) 

-5,01 ± 3,91 
(ns) – 31,02 ± 27,36 

(–)  
-36,03 ± 27,24 

(ns) 
-22,35 ± 29,15 

(ns) – 
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The best results were recorded in hybrid Elvis, 
they were not statistically assured, and all differences 
between the three hybrids examined were statistically 
insignificant. 

 
Conclusions 
 

1. In the view to establish the best varieties/ 
hybrids of rape for processing the following 
physic-chemical characteristics are necessary: 

 constant high yield over 3000 kg/ha; 
 high content of oleic acid (>60%), linoleic 

acid <20%; 
 absence of erucic acid; 

 
2. All 3 tested hybrids (Jura, Elvis and Olindigo) 

are suitable for growing in Covasna County. 
 

3. Elvis hybrid has the highest content of oleic 
acid (69.79%) and the lowest content of 
linoleic acid (17.39%). 

 
4. Olindigo hybrid has the lowest content of 

oleic acid (63.90%) and the highest content of 
linoleic acid (20.42%). 

 
5. We recommend the in introduction rape in the 

crop rotation, preliminary to seed potatoes 
crop. 
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