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Abstract: In this work the sunflower seeds lipase activity on its own substratum (sunflower oil), as well as 
on other substrata, of 7 plant species (pumpkin, soy bean, sesame, almond, maize, walnut and peanut), at 
various temperatures and pH values, has been analyzed.  
The experiment materials consist of dried sunflower seeds degreased (with petroleum ether), used as 
enzyme (lipase) source, and refined oils from 7 plant seeds above mentioned – as substratum for enzyme.   
The lipase activity was determined at 20ºC and 40ºC as well as at 3 pH values (5.5; 7.4 and 9.5). The 
method principle consists in titrating fatty acids (released from oils by enzyme, in a certain time interval) 
with a solution of KOH 0.01n.  
The determination of the lipase activity from sunflower seeds, at 20°C, 40°C and various pH, has shown 
distinct values of the enzyme activity depending on substratum nature, temperature and pH values. The 
enzyme activity on various substrata has registered:  

    - at 20°C the highest values in oils of: soy and walnut (pH 5.5), walnut and peanut (pH 7.4), sunflower 
and walnut (pH 9.5);  

     - at 40°C the highest values in oils of: peanut, soy and sunflower (pH 5.5), walnut and maize (pH 7.4), 
maize and walnut (pH 9.5).    

    The comparative analysis of the sunflower seeds lipase activity on various substrata has shown, both at 
20°C and at 40ºC, the highest values at pH 5.5, and the lowest ones at pH 9.5.  

   © 2011 University Publishing House of Suceava. All rights reserved 
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1. Introduction 
 
From the technological point of view, 
lipolytic enzymes, which are hydrolases 
involved in lipids’ metabolism and 
demoting, make a controlled hydrolysis 
(favorable) of fats in foods during 
maturation, or an uncontrolled hydrolysis of 
fats (harmful) leading to foods’ spoilage and 
occurrence of a pronounced rancid taste and 
odor 1.  
 
 

 
 
Due to their short outgrowth cycle, 
microorganisms are used to obtain lipolytic 
enzymes and some scientific works have 
analyzed some aspects related to lipases 
isolated from Candida antarctica 2, 3, 4 or 
Candida rugosa 5, 6. In the last decades, 
the vegetable lipases isolated in plants 
belonging to some families such as 
Euphorbiaceae 7, 8, 9, 10, Brassicaceae 
11, Caricaceae 12 were used in various 
scientific research studies.  In this work the 
activity of the lipase in sunflower seeds on 
their own substratum (sunflower oil), and on 
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various substrata, at different temperatures 
and pH values, has been analyzed. 

 

 
2. Experimental 

 
The experiment materials consist of dried 
sunflower seeds, degreased (with petroleum 
ether) used as lipase source, and refined oils 
of: sunflower, pumpkin, soy bean, almond, 
maize, walnut and peanut – as substratum for 
enzyme. The sunflower seeds have been 
obtained from Suceava Gene bank collection 
and the refined oils from supermarkets.  The 
lipase activity has been determined at 20ºC, 
40ºC and at 3 pH values (5.5, 7.4 and 9.5) 

and consisted (as principle) in titrating (with 
a solution of KOH 0.01 n) fatty acids 
released from oils by enzymes, in a certain 
time interval 13.  
The lipase activity was expressed by fatty 
acid micro molls, represented by oleic acid, 
formed (as result of enzyme action) from a 
gram of product, in a minute. The data, 
consisted in 4 replicates for each sample 
(determination), were statistically processed, 
using the mean values and standard 
deviations.    

  
3. Results and Discussion 

 

 
 

            Figure 1 shows the comparative evolution of 
lipase activity in sunflower seeds of the 8 oil 
types, at 20°C temperature and at the 3 pH 
values. 

 At pH 5.5 the highest values were registered 
on soy bean oil, followed, in order, by 
walnut, maize, peanut and sunflower oils. 
The lowest ones were registered in sesame, 
almond and pumpkin oils.  

 At pH 7.4 the highest values of lipase 
activity were registered, in order, in walnut, 
peanut and maize oils, and the lowest ones 
in sunflower and soy bean oils.  

 At pH 9.5 there were not so high differences 
between samples as before, the highest value 
being registered by sunflower oil and the 
lowest ones by sesame and almond oils. 

 Except for the pH 9.5, where on the same 
substratum (sunflower oil) the lipase has 
registered the greatest value, whereas for the 
other analyzed pH, the enzyme has 
registered superior values on other substrata,  
for example, in soy bean, maize, walnut and 
peanut oils (at pH 5.5), and in pumpkin, 
sesame, almond, maize, walnut and peanut 

oils (at pH 7.4). At pH 5.5 the highest values 
were registered, in the following order: in 
peanut, soy bean and sunflower oils, and the 
lowest ones in almond and pumpkin oils.   

 At pH 7.4 the highest values of lipase 
activity were registered, in order, in walnut 
and maize oils, and the lowest ones in 
almond and sesame oils.  

 At pH 9.5 there were not so high differences 
between samples as in the case of pH 5.5 
and 7.4, the highest values being registered 
by maize and walnut oils, and the lowest 
ones by sunflower, pumpkin and peanut oils. 

 As can be seen in this figure, for all pH 
values analyzed, the enzyme has registered 
superior values on other substrata than on its 
own one, as follows: on peanut oil (at pH 
5.5), on pumpkin, maize, walnut (at pH 7.4) 
and on soy, sesame, almond, maize and 
walnut (at pH 9.5).   

 Comparing the lipase activity in the two 
thermal thresholds analyzed (20ºC and 
40ºC) it can be observed that, except for the 
pH 9.5, at pH 5.5 and 7.4, superior values 
were registered at 20ºC. 
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Fig. 1. The lipase activity of sunflower seeds on various substrata (oils), and various pH values, at 20ºC  
 

 
 Fig. 2 reproduces the comparative evolution 

of lipase activity of sunflower seeds in the 8 
oils types, at 40°C temperature and at the 3 
pH values. 

 

 
Fig. 2. The lipase activity of sunflower seeds on various substrata (oils), and various pH values, at 40ºC   
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4. Conclusions 
 

The determination of the lipase activity of 
sunflower seeds, at 20°C, 40°C and various 
pH, has shown distinct values of the enzyme 
activity depending on the substratum nature, 
temperature and pH values. 

 The enzyme activity on various substrata has 
registered:  

 - at 20°C the highest values in oils of: soy 
and walnut (pH 5.5), walnut and peanut (pH 
7.4), sunflower and walnut (pH 9.5); 

  - at 40°C the highest values in oils of: 
peanut, soy and sunflower (pH 5.5), walnut 
and maize (pH 7.4), maize and walnut (pH 
9.5).   
Comparing the lipase activity in two thermal 
thresholds (20° and 40°C) it can be observed 
that, except for the pH 9.5, at pH 5.5 and 7.4, 
superior values were registered at 20°C.  

  The comparative analysis of the sunflower 
seeds lipase activity on various substrata has 
shown, both at 20°C and at 40ºC, the highest 
values at pH 5.5, and the lowest ones at pH 
9.5.  
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