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Abstract−− Pilot-scale treatments of sunflower oil 

similar to deodorization were carried out by apply-
ing steam stripping at different temperatures rang-
ing from 179 to 282°C for 5 h. Samples were taken 
every half hour, and fatty acid composition was de-
termined by gas chromatography.  

The results showed an increase in the relative 
percentage of trans linoleic acid with an increase in 
either time or temperature. The formation of trans 
linoleic acid isomers followed a zero-order reaction 
and the kinetic constants varied according to the Ar-
rhenius’ law. The activation energies for the forma-
tion of the acids C18:2ct, C18:2tc and C18:2tt were 
calculated as 147.4, 147.8 and 146.6 kJ/mol, respec-
tively. 
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I. INTRODUCTION 
Deodorization is the last stage in the refined process of 
vegetable oils, designed to eliminate the free fatty acids 
and volatile products that confer undesirable flavors and 
scents to the edible oils. Deodorization is feasible be-
cause of the great differences in volatility between the 
triglycerides present in the neutralized and blanching 
oils, practically non-volatile, and the substances that 
need to be eliminated. The deodorization is a steam-
distillation process carried out at relatively high tem-
perature (200-270°C) and low pressure (1-8 mm Hg) 
(Cook, 2002).    

The introduction of an inert gas, or stripping steam, 
increases vaporization and further reduces the tempera-
ture needed for distillation. The application of reduced 
pressure during the operation protects the hot oil from 
atmospheric oxidation, prevents undue hydrolysis of the 
oil by water, and greatly reduces the quantity of steam 
needed (Norris, 1985). 

During the process, other important components of 
the oils, such as tocopherols, tocotrienols, sterols and 
fatty esters, are also partially eliminated. In addition, the 
double bonds may isomerize from cis to trans form 
(Norris, 1985). As it is known, the unsaturated fatty ac-
ids can present different geometric configurations, 
though in vegetable oils they are naturally in the cis 
form. During deodorization, due to effects of tempera-
ture and time of processing, variable quantities of trans 
fatty acids (TFA) are formed.  

TFA have been reported to be unfavorable for hu-
man diet due to their negative health effects. It has been 
demonstrated that the percentage of TFA contained in 
the diet is strongly correlated with coronary heart dis-
eases (Mozaffarian et al., 2004; Han et al., 2002).  

Deodorization is the main step of oil refining that 
contributes to increase the TFA content. In European 
countries, the quality parameters for refined edible oils 
include low TFA levels (Aro et al., 1998). The descrip-
tion “Low trans fatty acid content” implies that the 
product must contain less than 1% trans acid, with a 
normally accepted maximum of 0.8% in the finished 
product (Cook, 2002). In 2003, the Food and Drug Ad-
ministration (FDA) ruled that the amount of TFA in a 
food item must be stated on the label after January 1, 
2006; food items could be labeled 0% trans if they con-
tain less than 0.5 g/serving (FDA, 2003). Although the 
oil is not hydrogenated, it even must be deodorized, and 
thus the effect of the thermally induced cis-trans isom-
erization becomes important. For this reason, although 
the formation of geometrical isomers during deodoriza-
tion is known since 1974 (Ackman et al., 1974), it is 
still a subject of study.  

The aim of the present work is to explore the effects 
of temperature and time on the concentration of TFA 
during the heat treatment of sunflower oil. 

II. METHODS 
A. Materials 
Commercial refined sunflower oil was used in all the 
experiments (Natura, 5L bottles). The fatty acid compo-
sition of the oil is given in Table 1. The starting sun-
flower oil contained a small amount of trans isomers of 
oleic acid (0.22%) and a larger quantity of trans linoleic 
acid isomers (0,05% of 18:2tt, 0,49% of 18:2tc, and 
0,37% of 18:2ct). 
B. Pilot-scale operation 
The system was composed for Parr reactor 4841 with a 
total capacity of 2 L, with external electric jacket, and 
equipped with agitator and temperature control. The 
striping gas was steam provided by a boiler, with a flow 
of 0.01 kg/min. The steam was injected into the oil 
through small holes arranged in the sparger system at 
the bottom of the reactor. Samples were collected every 
half hour, and then the hot samples were quickly cooled 
and kept under nitrogen at -20°C in dark brown glass 
bottles. The pressure in the equipment during operation 


