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Abstract 

The research was conducted in order to evaluate the physicochemical and quality characteristics of 

fiber-enriched pasta using wheat bran for the improvement of their nutritional value. White flour was 

replace with wheat bran (WB) in three proportions 40% (R4), 30% (R3) and 20% (R2) respectively, 

whereas R1 was kept as control (without bran). The following parameters were analized for the pasta 

products: acidity, humidity, mineral content, volume variations, water solubility index, water absorption 

index, dry matter losses on preparation. An increase in the content of wheat bran in pasta formulation 

caused an increase of the water solubility index value of the products. For fiber-enriched pasta, less loss 

in preparation was found for those with 20-30% bran addition, the losses increased proportionally to the 

percentage of bran in pasta products. Water absorption index increased directly proportional with bran 

content in the products. The increase of the bran content in pasta determined a dark color of the product 

and after cooking, pasta became bright. Pasta presented good physico-chemical and sensory 

characteristics, including to the addition of 30% wheat bran. 
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1. Introduction 

Pasta is one of the most popular cereal foods. The 

use of pasta has begun in China and has spread 

throughout the world. Although pasta are known, 

appreciated and manufactured worldwide, the 

largest variety of pastes (shape, dimensions, colors) 

are produced in Italy [1]. 

Pastes are products made from flour, water and a 

number of additives that increase their organoleptic 

and nutritional characteristics. Pasta shows high 

nutritional value due to the fact that in their 

production are used high protein flours, the dry 

matter content of the final product is very high. The 

main components are carbon hydrates and protein, 

substances which have a high degree of 

assimilation, which recommends them in children's 

nutrition. Pastes are durable for preservation, can be 

kept for a long time under normal conditions, at 

room temperature, without diminishing their 

nutritional and taste qualities. It also shows rapidity, 

simplicity and diversity in cooking due to the 

reduced cooking time [2, 3]. 

Thin pastes are used predominantly in soups, long 

ones in the form of a ribbon are seasoned with 

sauces and those in tubular form, in the form of 

salads. Pastes that are wide enough can be filled by 

the consumers, and those of the ravioli type, are 

ready filled in the manufacturing process [1]. 

During the digestion of pasta, sugars are released 

gradually, which results in a low post-meal 

glycaemia and insulin response [3, 4]. A number of 

studies indicate a variety of factors determining a 

slow digestion of starch in pasta and a slow 

liberation of glucose [5, 6]. 

The flour used in the manufacture of pasta must 

provide certain organoleptic and behavioral 
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characteristics of the pasta: a smooth, uniform 

surface that retains its shape after modeling and 

drying, do not break, have a glassy look in the 

section, at boiling their volume increase three times 

and do not stick. Grated flour has a good 

technological behavior in pasting, because the 

particles are larger, swell slowly, and preserve the 

structure of the wheat grain. Small grain flour leads 

to the production of pasta that at boiling becomes 

viscous, are degraded, while a larger granulation 

leads to the white spots on pasta surface with a 

greater obtaining time. Durum wheat pasta is 

characterised by low dry matter losses in the course 

of cooking, high resistance to overcooking, light-

yellow colour and good post-cooking texture [4, 5]. 

Some researchers demonstrated that enriching pasta 

with dietary fibre, causes a lowering of glycaemic 

index of the products [3, 7-9]. 

Dietary fibre reduces the energy density of the 

products, shortens the time of passage of the gastric 

and intestinal content, increases its viscosity and 

positively affects the metabolism of sugars and 

lipids. Bran particles in high-fibre cereal materials 

inhibit the formation of a continuous and regular 

gluten matrix during the formation of pasta dough, 

in the course of cooking, water penetrates the 

structure of pasta more easily and the uncovered 

starch granules are more susceptible to leaching [5, 

6]. 

Food with high-fibre grain content are rich in 

vitamins, minerals and biologically active 

compounds, which have additional health benefits 

[10]. 

The objective of the work consisted in the 

preparation and appreciation of the quality of simple 

and fiber-enriched pasta and dough analysis during 

the drying process. The following pasta parameters 

were analized: acidity, humidity, mineral content, 

volume variations, water solubility index (WSI), 

water absorption index (WAI), dry matter losses on 

preparation. 

2. Materials and Method  

2.1 Samples 

White flour was replace with wheat bran (WB) in 

three proportions 40% (R4), 30% (R3) and 20% 

(R2) respectively, whereas R1 was kept as control 

(without bran) and the following parameters were 

analized for the pasta products: acidity, humidity, 

mineral content, volume variations, water solubility 

index, water absorption index, dry matter losses on 

preparation. 

2.2 Physicochemical examination 

The chemical composition of the raw materials and 

pasta products was determined according to the 

methods described by Sobota et al. and Pop et al. 

[11, 12]. 

Acidity is based on the extraction of the pasta acids 

and their titration with sodium hydroxide 0.1 N, 

using phenolphthaleine, as an indicator. The results 

were expressed as degree of acidity. Determination 

of moisture content is based on drying of a sample 

with known initial mass to a constant mass. The 

content of mineral substances is based on the 

calcination of a known mass of product up to 

constant weight. 

Weight increase index was calculated by dividing 

the weight of the pasta after cooking by the weight 

on uncooked pasta. After cooking each sample, 

cooking loss was determined by collecting and 

drying the liquid in which the pasta was cooked. 

The strainer and saucepan were also rinsed with an 

extra 100 mL of water, ensuring that any residue 

lost from the pasta was incorporated into the 

solution for analysis. This solution was weighed in 

aluminum pans and dried in a mechanical oven for 

24 h at 60 oC. The difference in weight between the 

aluminum pan and the dried aluminum pan with 

residue is the cooking loss, which is then expressed 

as a percentage of the dry pasta sample’s exact 

weight before cooking. 

Water solubility index (WSI) was determined with 

the centrifuge method. Two gram of uncooked pasta 

and 4 g cooked pasta were weighted. The samples 

were placed in centrifuge tubes, 30 mL of distilled 

water was added, then the tube were stopped and 

shook vigorously. The suspension was left to rest 

for 5 min, then it was centrifuged for 15 min at 2200 

g. 10 mL of the supernatant was dried to the solid 

mass.Water absorption index (WAI). After 

downloaded 10 mL of the supernatant to determine 

the WSI, the remaining supernatant was carefully 

decanted. The wet samples were weighed, and WAI 

was calculated [11, 12]. 

All analytical determinations were performed at 

least in triplicate. Values of different parameters 

were expressed as the mean ± standard deviation (X 

± SD). Significant differences between mean were 

determined by using “Student” (“t”) distribution. 
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3. Results and Discussion 

The acidity of the pastry dough showed an irregular 

variation during the drying process at 80oC, 

presenting an increase in the first 90 minutes for R1 

and R2, and in the first 120 minutes for R3 and R4, 

then a decrease due to enzymes inactivation (Fig. 1). 

After preparation, the pastry dough had a moisture 

content of 25.14% for R1, 30.32% for R2, 32.89% 

for R3 and 35.48% for R4. In the first 90 minutes of 

drying, the water evaporation rate is higher, and at 

150 minutes there was a slower decrease. At the end 

of the drying process the pasta passed from the 

plastic to the elastic state. The elasticity of the 

pastry dough decreased with the increase in the 

percentage of bran. 

After ensuring a pause period, the following 

physico-chemical parameters were determined 

(Table 1). 

 

Table 1. Proximate analysis of pasta 

 

 

Sobota et al. [11] studied the effect of the addition 

of common wheat bran on the chemical 

composition, physical properties, cooking quality 

and sensory traits of durum wheat pasta. The study 

reported that pasta containing up to 30% of bran 

was characterised with lower losses of dry mass and 

higher resistance to overcooking, in comparison 

with the pasta made of whole-grain durum. The 

researchers showed that the addition of wheat bran 

had significantly negative effect on sensory 

properties of pasta. The sensory quality of products 

containing 35-40% of wheat bran was worse than 

whole-grain durum pasta. 

Chillo et al. [13] found that the addition of high-

fibre material to spaghetti caused a significant 

lowering of brightness and yellow colouring. The 

pasta with addition of wheat bran and buckwheat 

was characterised by decidedly darker and more 

reddish colouring, compared with the pasta from 

semolina. 

An increase in the content of wheat bran in the pasta 

caused an increase of the water solubility index 

(WSI) value of the products (Fig. 2). Brennan et al. 

[14] argued that products characterized by lower 

values of the solubility index have a slower 

digestion.  

Water absorption index (WAI) increased directly 

proportional to the percentage of bran added to the 

products (Fig. 3). According to Sobota et al. [11] 

products with higher values of the water absorption 

index are more effective in satisfying hunger and 

give a feeling of satiety. 

For fiber-enriched pasta, less loss in preparation was 

found for those with 20-30% bran addition. The 

losses increased proportionally to the percentage of 

bran, and this finding can be explained by the fact 

that bran inhibits the formation of the gluten matrix 

during dough formation, at preparation the water 

gets into the paste structure more easily and the 

starch is more susceptible to solubilization. 

 

 
Figure 1. Acidity variation during drying process of 

pasta 
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Figure 2. Water solubility index of pasta products 

 

 
Figure 3. Water absorption index of pasta products 

 

Higher content of water in overcooked pasta has 

negative influence on the consistency of products, 

particularly its hardness and springiness. From 

nutritional point of view, the products with higher 

content of water are characterised by lower 

energetic density [15]. 

Howard et al. [16] studied the effect of peanut flour 

incorporation and processing conditions on the 

pasta’s quality and consumer acceptance. The 

percent peanut flour used to replace wheat flour in 

durum wheat pasta was found to significantly affect 

pasta color, cooking loss, and consumer 

acceptability. Increasing the level of peanut flour in 

the formula can lead to darker product color, higher 

cooking loss percentages, and possibly reduced 

consumer acceptance. 

Conclusion 

The increase of the bran content in pasta determined 

a dark color of the product and after cooking, pasta 

became bright. Bran enriched pasta showed an 

irregular color. The elasticity of the pasta decreased 

with the increase in the bran content, and had an 

unfavorable effect on boiling behavior. 

The water solubility index values increased directly 

proportional to the bran content. An increase of 

wheat bran content in the pasta caused an increase 

of the water absorption index. Fiber-enriched pasta 

are very effective in satisfying the hunger. Pastes 

containing up to 30% bran were characterized by 

lower losses of dry matter in preparation. 

Pasta presented good physico-chemical and sensory 

characteristics, including to the addition of 30% 

wheat bran. 
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