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ABSTRACT 
 
The aim of this work was to study the enrichment of Spirulina platensis in wheat flour to prepare fresh pasta to 
evaluate the green color and nutritional enrichment in addition to functional properties due to the presence of the 
bioactive compounds in the cyanobacterium. The pastas were evaluated for the centesimal composition, 
microbiological contamination, sensorial acceptance and technological characteristics such as cooking time, water 
absorption, volume displacement and loss of solids. The superior protein contents and the satisfactory technological 
and sensorial attributes compared with the control with no cyanobacterium showed the usefulness of incorporating 
S. platensis biomass in the fresh pastas. The microbiological quality was in compliance with the legislation in force. 
The sensorial quality was considered satisfactory (“liked very much”) and purchase intention high (“probably 
would buy”). 
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INTRODUCTION 
 
Food supply, nowadays, follows the growing 
industrialization trend that increases the 
availability with the reduction of loss and easy 
distribution, but results in different intensities of 
nutritional and sensorial changes in the products. 
To minimize the undesirable effect and assure a 
satisfactory sensorial acceptance, several types of 
additives are used, including the colorants that are 
substances that provide or intensify the food 
coloring. Pigments such as chlorophylls and 
carotenoids in addition to providing coloring are 
important as they have anti-oxidant properties. 

Among the natural coloring, chlorophyll is used to 
provide a green coloring to several products such 
as chewing gums, pastries, sweets, biscuits and 
drinks.  In several countries, the use of natural 
instead of synthetic substances has become 
mandatory (Borowitzka 1995; Hendry 1996; 
Johnson and Schroeder 1996; O’Callaghan 1996).  
The biotechnological processes have a large 
impact in the coloring industry because the 
cultivation of microorganisms enables the 
production in significant quantities of different 
substances without depending on the climatic 
factors and with low environmental impact.  



Lemes, A. C. et al.  

Braz. Arch. Biol. Technol. v.55 n.5: pp. 741-750, Sept/Oct 2012 

742

Among the cyanobacteria, the interest in the 
commercial production of Spirulina sp. has 
increased due to some specific properties such as 
high protein content (60-70% dry basis), high 
digestibility due to mucopolysaccharide cell wall, 
low concentration of nucleic acids and amino acid 
profile, similar to the one recommended by the 
Food and Agricultural Organization (FAO). In 
addition, it presents in its composition 
considerable proportions of other bioactive 
compounds such as carotenoids, phycocyanin, 
chlorophyll, vitamins and polyunsaturated fatty 
acids, including the gamma-linolenic and linoleic 
acids (Branger et al. 2003; Ciferri and Tiboni 
1985; Jiménez et al. 2003; Morist et al. 2001; 
Shimamatsu 2004). From the technological point 
of view, it presents advantages due to the low 
nutritional demand, low cost of compound 
extraction and dry biomass (Dillon et al. 1995; 
Durand-Chastel 1980). 
The conventional sources of chlorophyll are 
spinach and alf-afa, with approximately 0.5% 
(w/v) chlorophyll. However, the Spirulina 
platensis biomass can be an alternative source, as 
it has approximately 1.15% (w/v) (Henrikson 
1989; Taylor 1984), the major levels of this 
pigment in the nature, representing an aggregated 
high value product. It also presents the possibility 
of using the sub-products obtained in the 
extraction process in food enrichment or usage of 
the integral biomass with nutritional enrichment of 
the product. 
Several therapeutic properties of the Spirulina sp. 
have been reported. They produce an accelerated 
scarring of wounds; the phycocyanin can stimulate 
the immunological system and the gamma-
linolenic acid stimulates the prostaglandin 
synthesis, which are involved in regulation of the 
blood pressure. It is also beneficial in the treatment 
of specific eczemas and eases the pre-menstrual 
syndrome; helps in the production of good 
cholesterol (HDL) and in the removal of bad 
cholesterol (LDL) excess from the bloodstream. It 
also helps in reducing the coronary and obesity 
diseases as it contains considerable quantities of 
phenylalanine that reduces the hunger. High 
contents of intact A vitamin reduce the risks of 
cancer (Henrickson 1989; Richmond 1988). An 
antioxidant and antimutagenic effect of the 
chlorophyll and some of its derivates such as 
chlorophyllin have also been reported (Azizan and 
Blevins 1995, Higashi and Okai 1998; Kumar et 
al. 1999; Ong et al. 1986; Tutour et al. 1998).  

The use of S. platensis as food has already been 
reported since the records of the Spanish 
colonization in Mexico, and has recently been 
stated in the expeditions in the African deserts. 
Several Spirulina sp. based foods and supplements 
have been found in the markets, subsidized by the 
Food and Drugs Administration (FDA), and 
classified as GRAS (generally recognized as safe) 
(Belay 2008; Henrikson 1989; Iyer et al. 2008). 
The increase in global population and the 
prediction of insufficient protein supplement have 
directed to the search of alternative sources of 
protein. Spirulina platensis could be useful in this 
regard (Spolaore et al. 2006). The incorporation of 
its biomass in nourishment may convey, in 
addition of the basic nutrients, important bioactive 
functional products (Anupama 2000; Iyer et al. 
2008).  
The nutritional enrichment of foods, in addition to 
improving the quality of nourishment, results in 
new marketing appeals. The addition of protein in 
the industrialized foods presents several 
technological advantages such as increase in 
humidity retention, improvement of texture, 
elasticity, cohesion, final yield and nutritional 
value for soya proteins. Thus, the need to evaluate 
other sources of protein for the enrichment of the 
food such as the S. platensis biomass could be 
duly justified. As the sensorial characteristics of 
foods are of significant importance in their 
acceptance, their modifications, resulting from the 
addition or subtraction of components, should be 
carefully studied in order to check the consumer 
reaction due to possible changes in product taste, 
texture, color or odor.  
The pastas are ideal food to incorporate additional 
due to their simple manufacturing process, low 
cost, nutritive value and finally due to their high 
acceptance, including the green color. A market 
survey on the consumption of pastas, in which 100 
individuals were interviewed, indicated that the 
pastas were frequently consumed by 97% of the 
persons that were interviewed (Silveira and 
Badiale-Furlong 1998). 
The importance of edible fibers is related to the 
regulation of intestinal functions as such transit of 
intestinal mass and fecal volume, prevention of 
diseases such as diverticulitis, constipation, 
hyperlipidemia, hyperglycemia and breast and 
large intestine cancer. The low ingestion of fiber in 
food can be considered as a risk factor for the 
development of functional chronic constipation 
(Gomes et al. 2003). Preparation of pastas, product 
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of large acceptance, using integral wheat flour 
may stimulate the ingestion of a greater quantity of 
fibers by the population.  
The texture and appearance of the pastas during 
and after cooking is the most important quality 
parameter for the consumers. In addition to the 
flavor and the odor, the following are included in 
these parameters: cooking time, quantification of 
water absorbed rheological properties of the pasta 
(firmness, chewiness and elasticity) and the 
surface characteristics (viscosity, disintegration 
and loss of soluble solids). According to Miskelly 
(1993), the firmness and lack of viscosity after 
cooking as well as the color and the resistance 
during mastication are the most important quality 
parameters.  
In this work, a study on the application of S. 
platensis biomass was undertaken through the 
preparation of fresh pastas with integral and 
special wheat flour, eggs, salts and different 
percentages of S. platensis additions, aiming the 
nutritional enrichment, green color and 
technological properties. 
 
 
MATERIALS AND METHODS 
 
The microorganism used in cultivation was the 
Spirulina (Arthrospira) platensis UTEX 1926 
originated from UTEX (The Culture Collection of 
Algae of the University of Texas at Austin –USA). 
The culture was maintained in a liquid medium as 
reported by Paolleti et al. (1975) at 30ºC, 100 rpm 
and 42 µmol.photons.m-2s-1 of light intensity for 7 
days. The biomass was filtered and used as 
inoculum with cell concentration as 50 mg.L-1 
(Pelizer et al. 2002).  
The cultivation was performed in open ponds with 
180 rpm agitation. In addition to the cultivation 
with KNO3 (Paoletti et al. 1975), urea was used 
which was added in batch. A peristaltic pump 
MILAN ® BP-600.04 (Colombo, Brazil) was used 
for this, with flows exponentially increasing, 
incorporated in the water used to correct the 
evaporation and maintain the cultivation volume 
constantly in 5 L (600 mL.day-1). The total 
quantity of urea added was 2.5 g.L-1 distributed 
during 14 days (Danesi et al. 2002; Rangel-Yagui 
et al. 2004). The cell growth was measured as 
optical density and when the maximum growth 
was observed, the biomass was separated by 
filtering in nylon filters and pasteurized at 65ºC for 
15 min.  

The fresh pastas were processed based on three 
formulations with special wheat flour or integral 
wheat flour:  
1 - 5% fresh biomass of S. platensis, 15% eggs, 
0.5% salt, 65% wheat flour and 14.5% water;  
2 -10% fresh biomass of S. platensis, 15% eggs, 
0.5% salt, 65% wheat flour and 9.5% water;  
3 - control without S. platensis. 
All the mixtures were homogenized and then the 
pastas were made in an extruder G. PANIZ MF 05 
(Caxias do Sul, Brazil) and submitted to 
centesimal analyses according to the official 
methods. The biomass used was also evaluated for 
the composition analysis (AOAC, 1984). The 
carbohydrate contents were calculated by the 
difference and caloric value was calculated based 
on the composition, using the Atwater conversion 
factors of 4 kcal/g for protein, 9 kcal/g for lipids 
and 4 kcal/g carbohydrates (Pereira et al. 2005). 
The technological evaluation was performed using 
the parameters such as cooking time, water 
absorption, volume displacement and loss of solids 
according to the methodology of Silveira and 
Badiale-Furlong (1998). The samples were 
analyzed in triplicate. The microbiological 
analyses were performed according to the RDC nº 
12 (Brazil 2007). The samples were analyzed in 
triplicate. 
The influence of the addition of S. platensis 
biomass in the texture properties was analyzed for 
the cooked fresh pastas. For the evaluation of the 
mechanical properties the texture analyzer 
TA.XTIIi – Stable Micro Systems (Surrey, United 
Kingdom) was used to measure the shear force 
attribute (“cut” or “rupture”). The rupture force, 
using a speed of 1 mm/s, was defined with 
rectangular steel blade (Warner Bratzler 
HDP/WB) cutting stripes of pastas com 
approximately 7 cm in the middle, placed 
horizontally on a perforated platform to allow full 
cut. The samples were analyzed five times. 
The estimate degree of sensorial acceptance for 
each pasta formulation in relation to the taste, 
odor, global appearance and texture attributes and 
the purchase intention estimate was obtained 
through an affective test. The potential consumers 
were requested to express their opinion on “how 
much they liked or disliked the pasta formulations 
as a whole”, using a nine points structured hedonic 
scale (1- I have extremely disliked; 9 - I have 
extremely liked). The purchase intention was 
evaluated by a five points structured scale (1 - I 
would not buy; 5 - I would buy for sure) (Iyer et 
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al. 2008; Meilgaard et al., 1999). This project was 
approved by the University of Maringa Ethics 
Research Committee (CAAE n. 0477.0.093.000-
10) and was carried out in the same Institution. 
The results were evaluated by the Tukey test, 
taking into consideration a descriptive level (p) of 
0.05, with the use of the software Statistica for 
Windows 5.5 (Statsoft Inc, 2000).  
 
 
RESULTS AND DISCUSSION 
 
The centesimal composition of the S. platensis 
biomass obtained in the cultivation using urea or 
KNO3 is shown in Table 1. The substitution of 
KNO3 by urea was advantageous as resulted 
higher contents of proteins and did not influence 
the chlorophyll biosynthesis, thus, reduced the cost 

cultivation, Urea procurement is easier than KNO3 
which is controlled by the Ministry of Defense. 
Thus, the pastas were prepared with a biomass 
cultivated with urea (Danesi et al. 2002).  
Table 2 shows the centesimal composition of 
ready-to-eat fresh pastas. The enrichment with S. 
platensis showed 10% higher contents of proteins 
and lipids. The centesimal composition of pasta 
prepared with wheat showed approximately 6.73% 
proteins, 1.16% ether extract, 4.34% raw fiber, 
1.16% ashes and 85.61% extract free of nitrogen 
(Casagrandi et al. 1999). The contents of proteins 
in the pastas with the incorporation of 10% of 
biomass evaluated in the present study reached 
14.5% on wet basis, thus configuring a food with 
excellent nutritional value in terms of proteins, as 
confirmed the Tukey test. 

 
Table 1 - Results of analyses covering centesimal composition of biomasses obtained in cultivations of Spirulina 
platensis with urea and KNO3 as sources of nitrogen. 

Parameters (%) KNO 3 Urea 
Humidity 5.72 ± 0.76 5.49 ± 0.66 
Proteins 40.60 ± 2.17 49.07 ± 2.31 
Ashes 5.40 ± 0.74 4.96 ± 0.6 
Fibers 3.80 ± 0.46 4.30 ± 0.22 
Lipids 10.00 ± 1.47 10.77 ± 1.22 

Chlorophyll 1.10 ± 0.22 1.97 ± 0.13 
 
 
Table 2 - Results of analyses covering centesimal composition of fresh pastas with special wheat flour and addition 
of Spirulina platensis biomass cultivated with urea as source of nitrogen. 

 Standard Spirulina (5%) Spirulina (10%) 
Humidity (25.09±0.83)a (26.60±0.99)a (25.76±0.79)a 

Ashes (3.00±0.32)a (3.44±0.49)a (3.72±0.40)a 

Proteins (8.91±0.33)b (10.32±0.76)b (14.50±1.02)a 

Lipids (6.00±1.45)c (11.90±1.37)b (17.00 ±1.32)a 

Fibers (5.67±0.56)b (5.80±0.43)b (7.87±0.61)a 

Carbohydrates 52.33 43.64 29.15 
Caloric Value 298.96 322.94 327.60 

The statistical analysis of the averages used the Tukey test, whereas different letters on the lines for the same type of flour 
represents significant differences at the significance level of 5%. 
 
 
The differences observed in the centesimal 
compositions were not in general significant, 
showing the order of magnitude of the variation 
coefficients, but the differences could have 
resulted from the lack of homogenization during 
the processing and analytical inaccuracies, as 
ingredients of the same lot were used.  
However, protein and fiber values, for both kinds 
of flour, showed higher nutritional enrichment due 
to S. platensis biomass addition (Tables 2 and 3). 
The presence of 10% biomass caused a significant 

difference considering the parameters studied, 
conferring functional characteristics. According to 
Hasler (1998), a food can be considered functional 
or become functional by increasing the 
concentration, adding or replacing a component. 
Results showed a significant increase of fibers. 
The specifications of the Directive nº 27, of 13th 
January 1998 (Brazil 1998) state that for a solid 
food to be considered a source of fibers, it must 
contain a minimum of 3g of fiber/100 g and above 
of 6 g fibers/100 g to be considered a high fiber 
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content food. So, fresh pastas could be considered 
as the food rich of fiber besides its functionality 
indications when considering the many bioactive 

components present in the S. platensis biomass, 
which provided it therapeutic properties (Iyer et al. 
2008). 

 
Table 3 - Results of analyses covering centesimal composition of fresh pastas with integral wheat flour and addition 
of Spirulina platensis biomass cultivated with urea as source of nitrogen. 

 Standard Spirulina (5%) Spirulina (10%) 
Humidity (28.91±1.09)a (26.13±0.76)ab (24.42±1.34)b 

Ashes (3.45±0.77)a (4.19±0.56)a (3.91±0.51)a 

Proteins (9.08±0.46)b (9.80±0.37)b (12.31±0.99)a 

Lipids (4.80±1.61)b (10.80±1.01)a (12.80±0.98)a 

Fibers (7.14±0.56)b (9.80±0.99)a (11.60±0.78)a 

Carbohydrates 46.62 39.28 34.96 
Caloric Value 322.88 293.52 304.33 

The statistical analysis of the averages used the Tukey test, whereas different letters on the lines for the same type of flour 
represents significant differences at the significance level of 5%. 
 
 
The preparation of pastas with the use of integral 
wheat flour could be an interesting possibility, as it 
contained a higher percentage of fibers and the 
technological profiles of these pastas, and were not 
so different. The products obtained presented a 
satisfactory aspect, characteristics of fresh pastas, 
in addition to be attractive in appearance due to 
intense green color. From the economic and 
nutritional point of view, the S. platensis biomass 
could be advantageous when compared with the 
conventional manner to check the green coloring 
by spinach, as the Spirulina presents only 
chlorophyll a in its constitution, which is more 
stable in the thermal processes than the 
chlorophyll b of the vegetables, including spinach 
(Gross 1991; Hendry 1996). Considering the 
importance of polyunsaturated fatty acids 
contained in the biomass and the profile of the 

amino acids and the low contents of nucleic acids, 
the incorporation of S. platensis in food seemed 
interesting (Becker 1981; Ciferri and Tiboni 1985; 
Hirano 1990). 
The technological parameters in general did not 
present significant differences between the 
samples (p<0.05). Results shown in the Tables 4 
and 5 indicated that the pastas with the addition of 
S. platensis presented a behavior similar to the 
controls, as was the case of pastas prepared with 
special wheat flour as well as in formulations with 
integral wheat flour. The incorporation of S. 
platensis did not interfere in its acceptability by 
the consumers. The comparison of this data with 
technological standards already defined was 
difficult, as the values found in the literature 
referred to the studies with the dehydrated pastas, 
and were not valid for the fresh pastas. 
 

 
Table 4 - Results of technologic tests of fresh pastas prepared with special wheat flour enriched with Spirulina 
platensis biomass. 

Technologic Parameters Standard Spirulina platensis 5% Spirulina platensis 10% 

Cooking time (min) (5.68 ± 0.07)a (5.85 ± 0.09)a (5.65 ± 0.31)a 
Water retention capacity (%) (18.08 ± 0.26)a (16.82 ± 0.39)a (18.71 ± 0.22)a 
Volume displacement (%) (15.00 ± 0.31)a (20.00 ± 0.42)a (16.25 ± 0.59)a 

Loss of solids (%) (16.4 ± 1.02)a (14.45 ± 0.45)c (22.20 ± 1.19)a 
Loss of proteins (%) (1.99 ± 0.37)a (1.25 ± 0.41)a (0.90 ± 0.57)c 
Water absorption (%) (80.18 ± 0.33)a (70.79 ± 1.09)a (80.16 ± 0.37)a 

The results express averages of 2 repetitions. Means within rows followed by the same letter are not significantly different 
(Tukey, p < 0.05). 
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Table 5 - Results of technologic tests of fresh pastas prepared with integral wheat flour enriched with Spirulina 
platensis biomass. 

Parameters Standard S. platensis (5%) S. platensis (10%) 
Cooking time (min) (6.97 ± 0.07)c (7.07 ± 0.11)a (7.23 ± 0.09)a 

Water retention capacity (%) (24.8 ± 0.45)c (26.85 ± 0.34)b (28.03 ± 0.51)a 
Volume displacement (%) (16.50 ± 0.52)b (18.00 ± 0.76)a (17.00 ± 0.39)a,b 

Loss of solids (%) (20.32 ± 0.97)a (17.83 ± 1.08)b (17.71 ± 1.16)b 
Loss of proteins (%) (4.95 ± 0.31)a (2.70 ± 0.51)c (4.50 ± 0.49)b 
Water absorption (%) (74.95 ± 1.09)c (104.02 ± 2.56)a (91.33 ± 1.34)b 

The results express averages of 2 repetitions. Means within rows followed by the same letter are not significantly different 
(Tukey, p < 0.05). 
 
 
It is important to highlight a small loss of proteins 
in the cooking liquid, which was important 
nutritional parameter. The small loss of solids also 
provided the product with a more firm aspect after 
cooking; in the case of loss of starch could affect 
the viscosity, which could be, highly undesirable 
affecting also the pasta quality (Ormenese et al. 
2004).  
The use of protein concentrates usually result in an 
improvement in the cooking quality, especially if 
they have a higher content of soluble proteins and 
low temperature of coagulation (Silveira et al. 
2000).  
Drying interferes in the pastas nutritional value, as 
the Maillard reaction promoted by the increase of 

temperature reduces the availability of the lysine 
(Ormenese et al. 1998). In the case of fresh pastas, 
in spite of the reduced shelf life, and refrigeration 
need, this occurrence was minimized. In addition, 
the use of fresh biomass of S. platensis also 
contributed to the increment of the nutritional 
value, as several studies have reported the effect of 
the drying methods on the nutritional value of this 
source of proteins (Chronakis et al. 2000; Durand-
Chastel 1980; Morist et al. 2001).  
The microbiological evaluation of the product 
indicated that the product was safe within the 
limits defined by the legislation (Table 6) (RDC nº 
12, 2001). 

 
 
Table 6 - Results of microbiologic tests covering fresh pastas with special flown and addition of 10% of Spirulina 
platensis, based on RDC 12 (, 2001). 

Microorganisms Results Reference : RDC nº 12 - ANVISA 
Coliforms 45ºC/g < 3 NMP/g 102 NMP/g 

Coagulase-positive  Staphylococcus/g < 3 CFU/g 5 103 CFU/g 
Salmonella sp/ 25g Absent in 25g Absent in 25g 

 
 
In general, the mass formulations produced with 
special wheat flour presented the sensorial 
acceptance of assessed attributes numerically 
higher than those produced with the integral flour 
(Tables 7 and 8). The sensorial attributes of 
purchase intention and texture for the pastas 
containing special wheat flour, did not present 
differences (p<0.05) when compared to the 
standard formulations containing 5 and 10% of S. 
platensis biomass addition. For the taste and odor 
attributes, the standard formulation did not present 
any difference (p<0.05) between the formulations 
containing 10% of biomass and no differences 
were noted between the addition of 5 and 10% of 
biomass. In addition, no difference was noted 

(p<0.05) when compared with the global 
appearance attribute between the standard 
formulations and with 5% of biomass and between 
the formulations containing 5 or 10% of biomass 
addition (Tables 7 and 8).  
For the pastas containing integral wheat flour the 
taste, global appearance and purchase intention 
attributes did not present differences (p<0.05) 
between the evaluated formulations. For the odor 
and texture, the tasters observed a difference 
(p<0.05) only between the standard formulation 
and with the addition of 5% of biomass and no 
difference was observed (p<0.05) between the 
addition of 5 and 10% of biomass (Table 6). 
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Table 7 - Average of sensorial attributes evaluated through affective test of formulations of cooked fresh pastas with 
special wheat flour containing 5% and 10% of Spirulina platensis biomass. 

Attributes  Standard S.  platensis (5%) S. platensis (10%) 
Taste 7.39a 6.73b 7.06ab 
Odor 7.45a 6.85b 7.06ab 
Global Appearance 7.52a 7.03ab 6.70b 
Texture 7.33a 6.76a 7.21a 
Purchase 4.09a 3.76a 3.94a 

The statistical analysis of the averages used the Tukey test, whereas different letters on the lines for the same type of flour 
represents significant differences at the significance level of 5%. 
 
 
Table 8 - Average of sensorial attributes evaluated through affective test of formulations of cooked fresh pastas with 
integral wheat flour containing 5% and 10% of Spirulina platensis biomass. 

Attributes  Standard S. platensis (5%) S. platensis (10%) 
Taste 5.79a 5.36a 5.55a 
Odor 6.76a 6.48ab 6.18b 
Global Appearance 5.88a 5.79a 5.39a 
Texture 5.91a 5.42ab 5.33b 
Purchase 3.12a 2.97a 2.85a 

The statistical analysis of the averages used the Tukey test, whereas different letters on the lines for the same type of flour 
represents significant differences at the significance level of 5%. 
 
 
The small differences of the pastas incorporated 
with S. platensis biomass with the standard pasta 
when the use of integral wheat flour could have 
been the result of the fact that the fresh pastas 
prepared with integral wheat flout presented 
stronger initial coloring and odors when compared 
with those of the fresh pastas prepared with special 
wheat flour. 
The fresh pastas formulations produced with the 
special wheat flour showed high acceptance 
(p<0.05), approximately 7-8, which implied in “I 
like moderately” and “I like a lot”, respectively. 
The purchase intention of the products was high, 
approximately 4, which implied that the tasters 
judged that “would possibly buy” the evaluated 
products (Table 6). 
The fresh pastas formulations produced with the 
integral wheat flour presented a sensorial 
acceptance (p<0.05), approximately 5-7, which 
implied in “I did not like nor disliked” and “I like 
moderately”, respectively. The purchase intention 
of the products was of approximately 4, which 
implied that the tasters judged that “they may or 
not buy” the evaluated products (Table 6). 
Comparing the purchase intention results in Tables 
7 and 8, it was possible to conclude that the 
consumers' purchase preference would be 
influenced only by the flour type used in the 
preparation of the pastas and not by the fact of 

incorporating or not the S. platensis biomass in the 
formulation. 
The evaluation of the shear force (Fig. 1) of the 
cooked fresh pastas provided elasticity parameters, 
as higher were the shear forces required, higher 
was the elastic and cohesive character of the pasta. 
Fragile materials presented low resistance to 
rupture of its structure. The effect of S. platensis 
biomass addition in the pastas with special wheat 
flour indicated a reduction of the elasticity 
(p<0.05) related to the resistance to the cut (shear 
force) in the samples with the addition of 5 and 
10% of biomass as compared to the standard 
(control) sample; however, no difference in the 
elasticity was noted with the increase of addition 
from 5 to 10% of biomass (Fig. 1). Probably, this 
difference in the elasticity between the standard 
samples and those with the addition of biomass 
was due to the addition of proteins from the 
biomass, which did not favor the elastic matrix of 
the pasta. The addition of biomass could have 
promoted a discontinuity or heterogeneity of the 
pasta, resulting in a lower resistance to the cut.  
The pastas prepared with integral flour presented 
an elasticity behavior different from that for the 
special flour (Fig. 1), probably due to the presence 
of high content of fibers. The addition of biomass 
in 5 and 10% increased the elasticity (p<0.05) as 
compared to the integral standard samples. The 
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highest elasticity value was observed for the 
sample containing 5% of biomass, indicating that 
the addition of biomass in 5% favored the 
formation of elastic network that probably 
incorporated and promoted the interaction of the 
formulation ingredients. The highest biomass 
concentration (10%) resulted in a reduction in 
pasta's elasticity. The elasticity of the standard 
integral sample was slightly lower than the sample 

containing 10% of biomass (p<0.05). The high 
content of proteins in the formulation of the pastas 
containing 10% of biomass could have generated 
network structure heterogeneity, due to the affinity 
of the proteins among themselves and the 
competition for the hydration water with the other 
components of the formulation, resulting in a 
lower elasticity of the network and minor 
resistance to the cut. 

 

 
 
Figure 1 - Variation of sheer force values for fresh pastas cooked in relation to addition of 

Spirulina platensis biomass (5 to 10%).  
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