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Abstract       This study presents the enzyme activity of lipoxygenase on flour 
obtained from Triticum durum wheat used for manufacturing of pasta 
products. The determination of the rheological characteristics of the flour and 
dough is obtained by consistographic method. The tests results show that the 
addition of lipoxygenase decreases the time of kneading the dough. On the 
dough sample from flour obtained from Triticum durum wheat it can be seen 
that the enzyme preparation based on lipoxygenase is used to obtain pasta 
products with improved color and gloss and is also used to reduce the drying 
time of noodles, improves surface appearance and mechanical stability of 
noodles and pasta, and reduces raw material costs. The dough sample show 
also an improvement by increasing of the time at which it reaches the 
maximum pressure and also in the tolerance and stability of the dough.   
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Pasta products are foods prepared from different 

types of flour and water, with or without the addition 

of other food materials such as enzymes. They are high 

food value farinaceous products based not only on their 

energy intake, given the increased content of 

carbohydrates and fats, but also the value of all 

components, representing shapes that are easily 

assimilated by the human body and high content of 

vegetable protein and nutrients. 

Technological characteristics of flour and nutritional 

value of pasta are the following variables: flexibility, 

water retention capacity, maximum strength, 

extensibility, nutritional value and energy value. In 

order to improve these variables, the various additives 

and are placed in the technology of manufacturing of 

pastas. 

Enzymes applications have grown to be a common 

practice in manufacturing of pasta products with 

advantage of being considered as natural additives. The 

enzyme activity of lipoxygenase is being used in pasta 

products to improve the flour and dough-handling 

properties. Flour obtained from Triticum durum wheat 

has the best characteristics due to high content of 

gluten. 

Lipoxygenase oxidizes polyunsaturated fatty acids 

during kneading dough. Hydroperoxides formed can 

oxidize sulfhydryl groups of gluten proteins and thus 

may be beneficial in forming gluten network of the 

dough. [1] This addition of lipoxygenase also decreases 

the time of kneading the dough. Enzyme preparation 

based on lipoxygenase is used to obtain pasta products 

with improved color and gloss and is also used to 

reduce the drying time of noodles, improves surface 

appearance and mechanical stability of noodles and 

pasta, and reduces raw material costs. It positively 

influences the quality of final products by increasing 

tolerance to prolonged cooking, cooked pasta firmness 

and helps reduce oil uptake of fried instant pasta. 

 

Materials and Method 

 
Samples preparation 

Materials used for the preparation of the samples are 

flour type 550 from Triticum durum wheat, salt, water, 

yeast and lipoxygenase enzymes. 

The enzyme preparation used is: 

- EMCEdur – enzyme preparation which contains 

lipoxygenase enzyme; doze: 200-500g/100kg flour; 

description: enzyme complex to enhance boiling and 

chewing properties; properties: creates a firmer 

structure, reduces loss through boiling and lightens the 

colour. 

Each sample of 250g of flour is mixed with a 

solution of salt, yeast and enzyme preparation in a 

laboratory mixer 15 min to form dough. The amount of 

water was adjusted according to the water absorption 

capacity of flour. The water absorption process starts 

and the formation of the dough takes places by the 

transfer of the proteic content characteristics into the 

gluten chain. The fermentation represents a complex 

enzymatic process, especially of amylolitic hydrolysis 

of the carbon hydrates and of gluten proteolysis. [2]     
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The first dough sample MARTOR contained 95% 

flour, 1.7% salt, 1.7% yeast and does not have any 

lipoxigenase. 

The second dough sample F1 contained 95% flour, 

1.7% salt, 1.7% yeast and 100g/100kg lipoxigenase. 

The third dough sample F2 contained 95% flour, 

1.7% salt, 1.7% yeast and 300g/100kg lipoxigenase. 

The fourth dough sample F3 contained 95% flour, 

1.7% salt, 1.7% yeast and 600g/100kg lipoxigenase 

Each dough sample is rested 20 min in the 

consistograph in a temperature-regulated compartment 

at 25 °C.  

 

Methods of analysis 

The determination of the rheological characteristics 

of the dough was obtained  consistographic method. 

The Consistographic method is used to determine 

the consistency of dough and water absorption capacity 

of flour and observing changes in the process of 

kneading dough. 

The equipment used to determine consistogrames is 

Alveo-Consistograph NG. 

To determine the consistograme for each sample there 

were made the following tests: 

a) Constant hydration test (CH) - to determine the 

maximum pressure (Pr max), thus obtaining flour water 

absorption ability which can be used to obtain the right 

consistency of the dough. 

b) Adapted hydration test (AH) - for tracking and 

studying to obtain desired consistency dough during 

kneading behavior such as time to reach the maximum 

pressure (T Pr MAX), tolerance (TOL), falling to 250 

seconds (D250) and fall in 450 seconds (D 450). 

From the consistograme the following 

indicators were obtained: 

• flour moisture (H2O) 

• maximum pressure (Pr MAX) 

• hydration potential of the flour (HYDRA) 

• time to reach the maximum pressure (T Pr MAX) 

• tolerance or dough stability (TOL) 

• pressure drop compared to PrMax after 250 seconds 

or the degree of softening of the dough after 250 

seconds (D 250) 

• pressure drop compared to PrMax after 450 seconds 

or the degree of softening of the dough after 450 

seconds (D 450) 

• water absorption capacity WAC.[3] 

Based on the time to reach the maximum 

pressure (T Pr MAX) and the tolerance or dough 

stability (TOL) the flour can be classified as follows: 

a) weak flour: T Pr MAX  between 1 – 3 minutes; TOL 

between 1 – 4 minute; 

b) medium flour: T Pr MAX between 3 – 8 minute; 

TOL between 4 – 5 minute; 

c) strong flour: T Pr MAX  between 8 – 15 minute; 

TOL between 10-15 minute. 

 

Results and Discussions 

 
The dough samples consistogrames are represented 

in Fig. 1, Fig. 2, Fig. 3 and Fig. 4.  

In fig. 1 the dough samples MARTOR 

consistograme represent the dough sample prepared 

from flour obtained from Triticum durum wheat that 

does not contain any enzyme preparation.  

The values for dough sample MARTOR (no 

enzyme) Fig. 1, regarding the time at which the 

maximum pressure is reached is 82 seconds, and the 

tolerance or stability of the dough is 214 seconds. 

These two parameters indicate that the flour presents 

the characteristics of a weak flour. The softening at 250 

and 450 seconds is high (429 and 800 mb) and water 

absorption capacity is 53.3% b 15%. 

In fig. 2 it is shown the consistograme of the dough 

sample F1 (contain 100g/100kg flour of lipoxigenase). 

The time at which the maximum pressure is reached is 

180 seconds, and the tolerance or stability of the dough 

is 304 seconds. These two parameters indicate that the 

flour presents the characteristics of a medium flour. 

The softening at 250 and 450 seconds is low (88 and 

491 mb) and water absorption capacity is 53.8% b 

15%.These parameters suggest a small improvement of 

the dough quality but they do not reach the standard 

values for pasta products.
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Fig. 1. Sample MARTOR (no enzyme) 

consistograme 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2. Sample F1 (contain 100g/100kg flour of 

lipoxigenase) consistograme 

 
The consistograme sample F2 (contain 300g/100kg 

flour of lipoxygenase) Fig. 3 present and increase of 

the time at which it reaches the maximum pressure 

(480 seconds) and also in the tolerance and stability of 

the dough (612 seconds). This indicate that that the 

flour the characteristics of a strong flour. Moreover the 

softening at 250 and 450 seconds is 151 and 68 mb and 

water absorption capacity is 55.9% b 15%. 

The consistograme sample F3 (contain 600g/100kg 

flour of lipoxygenase) Fig. 4 shows the following 

improvements: the time at which it reaches the 

maximum pressure is 126 seconds and the tolerance 

and stability of the dough is 277 seconds which 

indicate that that the flour presents the an improvement 

in the characteristics can be considered a medium 

flour, even if the softening at 250 and 450 seconds is 

quite high (225 or 629 mb) and water absorption 

capacity is 55.2% b 15%.

 

 

Results 

 

H2OF1= 13.90%  

TOL F1= 304 s 

HYDHAF1= 52,1% b 15%  

D250 F1= 88 mb 

PRMAX F1= 1943 mb  

D450 F1= 491 mb 

TPRMAX F1= 180 s  

WAC F1= 53,8 % b 15% 

Results 

 

H2OM = 13.90%   

TOL M = 214 s 

HYDHAM = 51,2% b 15% 

D250 M = 429 mb 

PRMAX M = 2143 mb  

D450 M = 800 mb 

TPRMAX M = 82 s  

WAC M= 53,3 % b 15% 
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Fig. 3. Sample F2 (contain 300g/100kg flour of 

lipoxygenase) consistograme 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 4. Sample F3 (contain 600g/100kg flour of 

lipoxygenase) consistograme 

 
In Tabel 1. there are presented the characteristics of dough samples obtained by consistographic method. 

Table 1 

Consistograph results of the dough samples: MARTOR (no enzyme); F1 – with 100g/100kg flour of lipoxigenase 

F2 (contain 300g/100kg flour of lipoxygenase); F3 (contain 600g/100kg flour of lipoxygenase) 

Sample Sample 

MARTOR 

(no enzyme) 

Sample F1 – with 

100g/100kg flour of 

lipoxigenase 

F2 (contain 

300g/100kg flour 

of lipoxygenase) 

F3 (contain 

600g/100kg flour 

of lipoxygenase) 

H2O(%) 13,90 13,90 13,90 13,90 

HYDHA(%) 51,2% b 15% 52,1% b 15% 54,0% b 15% 53,3% b 15% 

PRMAX(mb) 2143 1943 2052 2043 

TPRMAX(s) 82 180 480 126 

TOL(s) 214 304 612 277 

D250(mb) 429 88 151 225 

D450(mb) 800 491 68 629 

WAC(%) 53,3 % b 15 53,8 % b 15 55,9 % b 15 55,2 % b 15 

 
The data presented in the above table (Table 

1) are the result of the consistographic method. By 

comparing the two samples MARTOR and F1(contain 

100g/100kg flour of lipoxigenase) we can see a 

significant difference in the softening of the sample at 

250 and 450 which is higher in sample MARTOR as 

sample F1. Also the time at which the maximum 

pressure is reached and dough tolerance for sample 

MARTOR are much lower than all the other samples. 

What we can also notice is that the sample F2(contain 

300g/100kg flour of lipoxygenase) has the best 

characteristics due to high time at which the maximum 

Results 

 

H2OF2= 13,90%   

TOL F2= 612 s 

HYDHA F2= 54.0% b 15%  

D250 F2= 151 mb 

PRMAX F2= 2052mb  

D450 F2= 68  mb 

TPRMAX F2= 480 s  

WAC F2= 55,9 % b 15% 

Results 

 

H2OF3= 13,90%   

TOL F3= 277 s 

HYDHA F3= 53,3% b 15%  

D250 F3= 225 mb 

PRMAX F3= 2043mb  

D450 F3= 629 mb 

TPRMAX F3= 126 s  

WAC F3= 55,2 % b 15% 
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pressure is reached and dough tolerance compared the 

other samples. Sample F3(contain 600g/100kg flour of 

lipoxygenase) has improvements in the dough 

tolerance and the time at which the maximum pressure 

is reached compared to the blank samples but does not 

reach the same quality as the sample F2. 

In conclusion sample F2(contain 300g/100kg 

flour of lipoxygenase) is enhanced by the addition of 

lipoxygenase enzyme preparation based on which the 

dough increases tolerance to prolonged boiling, 

increases the firmness of cooked pasta, reduce oil 

uptake of fried instant pasta. 

 

Conclusions 

 
Enzyme preparation based on lipoxygenase used to 

obtain products with improved color and gloss is also 

used to reduce the drying time of noodles, improved 

surface appearance and mechanical stability of noodles 

and pasta, and reduce raw material costs. It positively 

influences the quality of final products by increasing 

tolerance to prolonged cooking, cooked pasta firmness 

and helps reduce oil uptake of fried instant pasta. They 

do not modify the technological process of bread 

making and their utilization is not expensive.  

The consistographic test shows the dough’s features, 

the water absorption capacity of the flour and observes 

the changes in the process of kneading dough. The 

results of the tested samples showed that the samples 

F1– with 100g/100kg flour of lipoxigenase and 

MARTOR (no enzyme) do not have the optimal 

characteristics for the manufactuing of pasta, and that 

sample F2(contain 300g/100kg flour of lipoxygenase)  

which contains lipoxygenase shows the best parameters 

compared to the blank sample and to sample F3 

(contain 600g/100kg flour of lipoxygenase). The time 

required to complete hydration of sample F2(contain 

300g/100kg flour of lipoxygenase), (TPRMAXF2) 

show an increase compared to sample F3. Also the 

dough’s tolerance of sample F2 shows an increase 

compared to sample F3 and also to the other samples. 

The reason is the addition of lipoxygenase which 

improves firmness of cooked pasta and reduce oil 

uptake of fried instant pasta. The softening of the 

dough after 250 seconds and 450 seconds after (D250F2 

and D450F2) in sample F2 has decreased compared to 

the other samples which leads to an increase in 

consistency and a decrease in extensibility of the 

dough. 

Addition of the correct dosage of lipoxygenase in 

dough can improve the extension of freshness, 

increases of the quantity of fermentation sugars that 

can make finite products with a more pronounce color 

of crust.  

A lower dosage of lipoxygenase does not have a big 

improvement effect on the quality of the dough and it 

is not relevant for the technological process.  

The overdose of lipoxygenase leads to a wet and 

sticky content of the dough which affects the dough 

handling during the technological process and an 

abnormal volume and porosity. 

Selecting a correct dosage of lipoxygenase will be 

made in conformity with the rheological characteristics 

of dough and the proportions from the dough will be 

added so that they would be maximal. The enzyme 

preparations are used to obtain bakery products with 

“clean label”, more natural, this products being the 

product that enjoys the greatest interest from 

consumers. 
 

References 

 
1.Banu, C., Biotechnologies in food industry, Tehnical 

Publishers, Bucharest, 2000, pp. 622. 

2.Mencinicopschi, Gh., David, I., Brăgărea, Şt., 

Zarnea, G., Food biotechnologies. Vol II. Mirton 

Publisher, Timişoara, 2008, pp. 353-355. 

3.Roumanian Standards ISO 5530-4:2005. Wheat 

flour. Phisical characteristics of the dough. Part 4: 

Determination of the rheological characteristics using 

the alveograph. 

 

 


