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Abstract  This paper investigates the effect of inulin (0, 5 and 10%) and liquid egg quantity (0, 124 and 248 g/kg, 
equal to 0, 3 and 6 eggs respectively) on the technological quality of spelt pasta to obtain new products with altered 
nutritional properties. Post-hoc Tukey’s HSD test at 95% confidence limit showed significant differences between 
various samples. Standard score analysis is applied for accessing the contribution of eggs and inulin content to spelt 
pasta quality. Maximum score (0.75) for explaining nutritive (protein, lipids, carbohydrates), textural and colour 
characteristics are experienced with pasta having 248 g/kg eggs and 5 % inulin content, while pasta with 10% of 
inulin and no eggs showed the worst score result (0.25). Egg quantity strongly influence texture properties 
(maximum values obtained were: 4087.15 g for hardness, with 248 g/kg eggs and no inulin; 6.37 gsec, for 
adhesiveness, with 10% inulin and no eggs added; 18.30 gsec for toughness with 124 g/kg eggs and no inulin). 
Inulin showed influence on pasta colour (maximum values have been observed with 248 g/kg eggs and 10% inulin 
content). Statistical analysis point at the versatile beneficial contributions of eggs in whole meal spelt pasta enriched 
with inulin enabling the optimization of pasta dough formula. 
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1. Introduction 
Dietary fibre ingredients are added into conventional 

pasta to increase its health benefits. Dietary fibre functions 
are mostly recognized as potential health benefit like 
prevention of constipation, reduction of bowel transit time 
and reduction in the risk of colorectal cancer, lowering of 
blood cholesterol and regulation of blood glucose levels 
for diabetes management [1]. The results of Veläzquez′s 
study [2] indicated that the main by-products of microbial 
fermentation of dietary fibre and oligosaccharides are 
short-chain fatty acid (SCFA). Dietary fibre is a prebiotic 
that stimulates the growth of beneficial gut micro flora. 
Inulin is a naturally occurring storage polysaccharide 
found in many plants such as onion, garlic, artichoke and 
chicory. Inulin, as a glucofructan, consists of a mixture of 
oligomers and polymers containing 2 to 60 β 2-1 linked D 
– fructose molecules. Inulin is a dietary fibre and it is not 
hydrolyzed by the endogenous secretion of human 
digestive enzymes. Its ability to function as a fat or sugar 
replacer without adversely impacting food flavour is 
highlighted [3-8].  

The nutritive value of spelt wheat is high and superior 
compared to Triticum aestivum non-starch carbohydrates, 

proteins, lipids, vitamins, cellulose and mineral elements 
(Fe, Zn, Cu, Mg and P) [9,10,11]. Adding inulin to spelt 
pasta may be a suitable strategy to increase its nutritional 
value compared to conventional pasta by enhancing 
prebiotic function. Interest in inulin in pasta has increased 
due to important functional properties, physiological 
functions (eventually preventing diseases occurrence) and 
its technological importance. The dynamic way of life has 
the tendency to simplify and decrease a way of preparing 
healthy, quick, cheap, safe organic meals and pasta is 
meeting these goals [5,6,13,14,15,16]. 

This paper investigates the effect of inulin (0, 5 and 
10%) and liquid egg quantity (0, 124 and 248 g/kg, equal 
to 0, 3 and 6 eggs) on the technological quality of spelt 
pasta to obtain new products with improved nutritional 
properties. In order to enable more comprehensive 
comparison between investigated samples, particularly the 
contribution of egg quantity and inulin content, standard 
score (SS), assigning equal weight to all assays applied, 
has been used. Simple regression models, using Response 
Surface Methodology (RSM) and second order 
polynomial models (SOP) were proposed for calculation 
of nutritive quality, textural properties and colour 
attributes as function of the egg quantity and inulin 
content. 
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2. Material and Methods 

2.1. Material  
For pasta production, whole meal spelt flour grown in 

the year 2011 in Serbia with the characteristics of moiture 
content of 13.3%, ash content of 2.4%, sugar, protein, 
cellulose, starch and lipids contens of 4.39, 15.9, 2.5, 56.6 
and 2.4% respectively, was used. Inulin HPX, white 
powder, characterized by an average degree of 
polymerization of more than 10 sugar units. It is insoluble 
fiber a commercial product from the root of Jerusalem 
artichoke, produced by “ORAFTI Active Food 
Ingredients”, Belgium. 

2.2. Chemical Analyses of Wholemeal Spelt 
Flour and Pasta 

Basic chemical analyses (protein, starch, lipid, sugar, 
ash, cellulose and moisture) whole meal spelt flour and 
pasta were determined according to official methods of 
AOAC [17]. 

2.3. Preparation of pasta 
Pasta was made using the device "La Parmigiana D45" 

MAC 60. In a paddle mixer whole meal moisture was 
adjusted to 31.5% by adding water, inulin HPX and liquid 
eggs. Liquid eggs were first mixed into a homogeneous 
mass. Whole meal spelt flour, was replaced by inulin HPX 
in the quantity 0%, 5% or 10% and applied quantity of 
eggs was 0, 124 or 248 g/kg (equivalent to 0, 3 or 6 eggs 
class D, respectively). Homogeneous hydrated whole meal 
with no large lumps entered an extrusion worm which 
moved the loose dough forward and simultaneously 
compress it into a homogeneous plastic mass prior to 
extrusion through a die with 1.4 mm diameter used for 
spaghetti. Mixing time was 15 min [18]. Raw pasta was 
dried in a cabinet drier for about 12 hours at controlled 
temperature that did not exceed 45 C and 70% until pasta 
reached the moisture around 12.5%, followed by cooling 
to 25°C, 50 rh for 4 h and then stored at room temperature 
in sealed containers. Drying conditions and air flow were 
stringently controlled to avoid creating a discontinuity in 
the moisture gradient between the interior and exterior of 
spaghetti. 

2.4. Pasta Quality- Texture Analysis 
Textural properties of cooked pasta were measured with 

Texture analyzer TA. HD plus (Stable Micro System, 
U.K.) equipped with a 5-kg load cell. The preparation 
procedure was the same for all tested samples (duration of 
cooking, time period between cooking and testing). 
Hardness and adhesiveness of cooked pasta were 
measured using a 36 mm cylinder probe (P/36R) 
(instrument settings were as follows, mode: measure force 
in compression, pre-test speed: 2.0 mm sec−1; test-speed: 1 
mm sec−1; post-test speed: 10 mm sec−1; strain: 75%; 
trigger force: 5 g). The maximum force correlates to the 
hardness of the sample. Adhesiveness is calculated from 
the negative areas of the plots. Toughness (area under the 
force/time curve) was measured using the Warner–
Bratzler shear blade (type HDP/BS) and the following 
settings: pre-test speed: 2 mm sec−1; test-speed: 2 mm 

sec−1; post-test speed: 10 mm sec−1; distance: 15.00 mm; 
trigger force: 10 g. The tests were performed on 10 
replicates per batch. The two spaghetti strands were held 
close together and positioned centrally under the probe 
during testing. 

2.5. Pasta Colour 
Pasta colour (L*- lightness, b*- share of yellow colour if 

positive value and blue colour if negative value, C*-
differences in colouration) was measured by objectively 
colourimeter Chroma meter (CR-400, Konica, Minolta, 
Japan) and was determined according to the procedure 
described by Filipović et al., [19].  

2.6. Statistical Analyses 
The experimental data used for the study of 

experimental results were obtained using a 32 full factorial 
experimental design (3 level-2 parameter), with 9 runs (1 
block), according to Response surface methodology, 
Mišljenović, [20]. It was used to design tests for nutritive 
quality, textural properties and colour attributes, 
considering two factors: quantity of eggs (0, 124 and 248 
g/kg, equal to 0, 3 and 6 eggs, respectively), and inulin 
content (0, 5 and 10%).  

The following SOP model was fitted to the 
experimental data. Eleven models of the following form 
were developed to relate four responses (Y) and two 
process variables (X): 
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where: βk0, βki, βkii, βk12 are constant regression 
coefficients; Yk, either specific nutritive quality, or textural 
properties or colour attributes; X1 quantity of eggs; X2 
inulin content. 

Descriptive statistical analyses for all the obtained 
results were expressed as the mean ± standard deviation 
(SD). Analysis of variance (ANOVA) has been utilized to 
show relations between applied assays. Principal 
component analysis (PCA), used as pattern recognition 
technique, has been applied within assay descriptors to 
characterize and differentiate various analysed samples. 
The evaluation of one-way ANOVA and PCA analyses of 
the obtained results were performed using StatSoft 
Statistica 10.0® software. Applied methodology was the 
same as described before [19].  

2.7. Determination of normalized standard 
scores (SS) 

Standard scores is one of the most widely used 
technique to compare various characteristics of complex 
food samples determined using multiple measurements, 
where samples are ranked based on the ratio of raw data 
and extreme values of the measurement used. Since the 
units and the scale of the data from various nutritive, 
textural and colour characteristics measuring methods are 
different, the data in each data set should be transformed 



169 Journal of Food and Nutrition Research  

 

into normalized scores, dimensionless quantity derived by 
subtracting the minimum value from the raw data, and 
divided by the subtract of maximum and minimum value, 
according to following equations: 
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in case of “the lower, the better” criteria, where ix  
represents the raw data. The normalized scores of a 
sample for different measurements when averaged give a 
single unitless value termed as SS, which is a specific 
combination of data from different measuring methods 
with no unit limitation. This approach also enables the 
ease of employing some others set of pasta formulations to 
this elaboration. 

Standard scores for different samples investigated in 
this article were calculated and the result has been written 
to Table 3. 

Table 1. Mean values of the nutritive composition of pasta from different formulation 

Pasta Quantity of eggs (g/kg) Quantity of inulin (%) Content (% d.m.) SS Protein Starch Cellulose Sugars Lipids 
TS1 0 0 15.87±0.21bcd 56.49±0.39c 2.11±0.04b 2.42±0.02c 2.70±0.02e 0.31 
TS2 0 5 15.53±0.13b 53.67±0.57b 2.70±0.04a 2.53±0.02abd 2.54±0.07a 0.38 
TS3 0 10 14.56±0.10e 51.53±0.89ab 2.68±0.05a 2.55±0.02ab 2.42±0.07a 0.25 
TS4 124 0 17.16±0.33a 56.15±1.41c 1.97±0.03e 2.47±0.04acd 3.54±0.03f 0.57 
TS5 124 5 16.47±0.15acd 52.48±0.87ab 2.19±0.04bc 2.56±0.04ab 3.81±0.05b 0.50 
TS6 124 10 15.78±0.12bc 50.38±0.56a 2.33±0.05d 2.54±0.04ab 3.84±0.05b 0.47 
TS7 248 0 18.12±0.41f 52.44±0.35ab 2.23±0.03cd 2.44±0.04cd 4.69±0.08d 0.71 
TS8 248 5 17.20±0.36a 50.61±1.08a 2.94±0.01f 2.56±0.04ab 4.56±0.04c 0.75 
TS 9 248 10 16.57±0.21ad 47.55±0.96d 2.63±0.02a 2.63±0.04b 4.58±0.03cd 0.67 
CV   2.26 2.51 2.05 1.64 2.83  

Polarity   + + + + +  
a,b,c,dDifferent letters printed in superscript within the same column show significantly different means of observed data (at p < 0.05 level, according to 
post-hoc Tukey’s HSD test), CV - coefficient of variation 
Polarity: ‘+’ = the higher the better criteria, ‘−’ = the lower the better criteria 

Table 2.  Textural properties and colour attributes of pasta from different formulation 

Pasta 
 

Quantity of eggs 
(g/kg) 

Quantity of inulin 
(%) 

Texture properties Colour attributes 

Hardness (g) Adhesiveness 
(gsec) 

Toughness 
(gsec) 

L* 
Lightness C* b*(D65) 

TS1 0 0 3117.48±13.13
b 2.02±0.05e 13.44±0.14d 70.15±15.59

a 
15.58±0.21

b 
15.07±0.16

b 

TS2 0 5 2498.74±27.90
d 2.59±0.04f 8.49±0.12a 70.13±16.08

a 
16.08±0.18

ab 
15.53±0.50

ab 

TS3 0 10 2439.16±43.80
cd 6.37±0.12g 6.19±0.15c 70.69±15.92

ab 
15.92±0.26

ab 
15.43±0.26

ab 

TS4 124 0 3253.28±49.60
b 0.23±0.01b 18.30±0.37f 70.77±16.12

ab 
16.12±0.19

ab 
15.66±0.24

ab 

TS5 124 5 2271.31±28.48
a 0.24±0.01b 12.64±0.19b 71.28±16.08

ab 
16.08±0.35

ab 
15.63±0.10

ab 

TS6 124 10 2326.86±51.34
ac 1.72±0.03d 8.70±0.11a 72.19±16.20

ab 
16.20±0.26

ab 
15.77±0.54

ab 

TS7 248 0 4087.15±134.4
6e 0.07±0.00a 15.04±0.44e 72.05±0.81a

b 
16.29±0.28

ab 
15.94±0.19

a 

TS8 248 5 3270.66±5.97b 0.08±0.00a 12.07±0.19b 72.32±0.97a

b 
16.38±0.27

a 
16.03±0.22

a 

TS 9 248 10 2256.17±28.58
a 0.42±0.01c 8.71±0.23a 73.08±0.64b 16.52±0.24

a 
16.17±0.07

a 
CV   3.29 2.65 2.95 2.39 2.18 3.41 

Polarit
y   + - + + + + 

a,b,c,dDifferent letters printed in superscript within the same column show significantly different means of observed data (at p < 0.05 level, according to 
post-hoc Tukey’s HSD test), CV - coefficient of variation 
Polarity: ‘+’ = the higher the better criteria, ‘−’ = the lower the better criteria 

3. Results and Discussion 

3.1. Quality of Whole Meal Spelt Pasta with 
Inulin and Eggs 

ANOVA and the following post-hoc Tukey’s HSD test 
were evaluated for comparison of nutritive composition 
data, textural properties and colour attributes for different 
formulation of pasta.  

Nutritive quality of different spelt pasta formulations is 
presented in Table 1. Statistically significant differences 
were found in almost all samples of pastas. Low 
coefficients of variation have been obtained for each 
applied assay (1.64-2.83 %), which confirmed the high 
precision of the measurements and statistically significant 
results. Investigated pastas are characterized by high crude 
protein content, and as expected, protein content increases 
with the quantity of eggs added to formulation statistically 
significant, at p<0.05 level).  
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Spelt whole meal flour alone is characterized by high 
protein content (Table 1), qualifying this raw material as 
suitable for pasta production. Starch content for pastas 
with 10 and 5% inulin decrease due to inulin replacement 
(p<0.05) according to Table 2. Higher cellulose content is 
seen with increased eggs quantity and inulin content, the 
highest value has been observed with 5% inulin and 248 
g/kg eggs. Sugar content increases with the rise of inulin 
share and with the increase in quantity of eggs. The 
highest value was encountered with 10% inulin and 
248g/kg eggs, (Table 1). According to Coussment [21] 
commercial inulin powers is typically sugars and 
oligosaccharides. As expected, quantity of added eggs is 
influencing lipid content (p<0.05), due to the egg yolk 
which contains 31-35% lipids [22]. 

The textural quality of cooked pasta is considered as 
critical characteristic in evaluating the overall quality of 
pasta. The textural characteristics of pasta play an 
essential role in determining the final acceptance by 
consumers [13]. Textural properties of pasta from 
different formulations were also found to be statistically 
different for almost all samples of pastas (Table 2). Low 
coefficients of variation have been obtained for each 
applied assay (2.18-3.41%). Inulin content reduces 
hardness (p<0.05) due to protein dilution, which is 
consistent with data reported by Aravind et al., (2012 a, b). 
Hardness of pastas is generally increased with the quantity 
of added eggs due to the positive influence of egg proteins 
and lipids on the gluten matrix [23]. Highest value has 
been observed for pasta with 248 g/kg eggs and with no 
inulin addition and the lowest for sample with 3 eggs and 
5% inulin indicating that the quantity of eggs has to be 
increased. Pasta hardness increased with increasing 
protein level, actually quantity of eggs due to the higher 
number of polypeptide chains associated with higher 
protein levels which have fortified protein matrix. 
Toughness of pastas is positively influenced by the 
quantity of eggs (best results has been observed with 124 
g/kg) and it is reduced by increasing the inulin content 
(p<0.05). Our results are similar to results which were 
obtained by Raina et al., [24], who claimed that the mean 
value for toughness of raw pasta increased with increasing 
the protein level. Adhesiveness of pastas is decreased with 
the quantity of eggs, and increased with inulin content. 
Adhesiveness trends can be explained by the 
physicochemical nature of inulin. Inulin hydrates more 
quickly than the starch and protein components of flour, in 
turn leading to starch and fibre fractions of the pasta being 
less incorporated in a matrix. If the starch is not 
encapsulated within a protein matrix cooking it may form 
a sticky layer at the surface of the product, resulting in 
higher levels of adhesiveness [13,15,25]. The texture 
properties of spelt pasta containing inulins are improved 
by additopn of eggs.  

Eggs were traditionally included in pasta dough. Eggs 
confer a nice yellow colour, superior taste, firmer structure 
and more elastic texture of final product. Depending on 
the origin, dietary fibres contribute to pasta colour. Due to 
the share of spelt bran layer, colour attributes are not 
found statistically different for all whole meal pasta 
samples with inulin. Observed statistically significant 
differences were found between some samples with no 
and maximum added eggs to formulation emphasizing the 
positive influence of egg yolk. 

3.2. PCA and Standard Scores Analsis of 
Spelt Pasta Quality 

The PCA allows a considerable reduction in a number 
of variables and the detection of structure in the 
relationship between measuring parameters [26] and 
different samples of spelt pasta formulations that give 
complimentary information. The full auto scaled data 
matrix consisting of spelt pasta with 0, 124 and 248 g/kg 
eggs and 0, 5 and 10% inulin content formulations were 
submitted to PCA.  

For visualizing the data trends and the discriminating 
efficiency of the used descriptors a scatter plot of samples 
using the first two principal components (PCs) from PCA 
of the data matrix is obtained (Figure 1). As can be seen, 
there is a neat separation of the nine samples of spelt pasta 
formulations, according to nutritive quality, textural 
properties and colour attributes. Quality results show that 
the first two principal components, account for 86.60% of 
the total variability and can be considered sufficient for 
data representation and for nutritive quality, textural 
properties and colour attributes. Concerning nutritive 
quality, textural properties and colour attributes, colour 
coordinates were the dominant variables in the first 
principle component, while the toughness and hardness of 
pasta were the most dominant variables in the second 
principle component.  

 

Figure 1. Biplot diagram of spelt pasta composition, regarding inulin 
HPX content and eggs quantity 

Standard Scares, SS as the mean value of standard score 
transformed from the initial data generated with different 
methods for each sample were calculated by assigning 
each measured parameter equal weight. In this integrated 
approach SS is in a numerical, unitless scale value. 
Although it is a relative index and may not represent a 
specific property of different samples, previous experience 
with other samples [19] proved that SS provides a 
reasonably accurate rank of spelt pasta. In this article, 
standard scores are calculated for nutritive, texture and 
colouring properties and obtained data were presented in 
Table 4. A score above 0.5 stands for a high standard in 
nutritive, texture and colour characteristics. That is, Spelt 
pasta properties with Score above 0.5 show more 
competitive qualities compared to other pastas. This mans 
that the addition of eggs or the addition of more inulin 
content to formulations with Score values below 0.5 
would improve quality characteristics. 

Using the standard score analysis for different spelt 
pasta formulations can not only realize their position 
regarding other formulations, but also have a reference for 
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developing strategies to improve their characteristics. The 
best scores are calculated for pasta with more eggs added, 
while inulin was not so influential for the final Score. The 
best standard score (0.75) on nutritive composition of 
pasta is with 248 g/kg eggs and 5% inulin. 

Table 3. Standard scores of pasta from different formulation 

Pasta Quantity of eggs (g/kg) Quantity of inulin (%) Standard scores 
SS 

TS1 0 0 0.31 
TS2 0 5 0.38 
TS3 0 10 0.25 
TS4 124 0 0.57 
TS5 124 5 0.50 
TS6 124 10 0.47 
TS7 248 0 0.71 
TS8 248 5 0.75 
TS 9 248 10 0.67 

3.3. ANOVA and RSM Calculation 
ANOVA calculation for nutritive composition of 

analyzed pastas (Table 4) revealed the significant effects 
of independent variables, quantity of eggs and inulin 
content. The SOP models for all variables were found to 
be statistically significant and the response surfaces were 
fitted to these models. The linear terms were found 
significant (p<0.05) for protein and starch content SOP 
models and their influence was found to be the most 
important in model calculations. The quantity of eggs was 
found to be the most dominant variable for the protein 

content mode, while inulin content was the most 
influential in the starch content model. Cellulose content 
was most affected by inulin content (both linear and 
quadratic terms were statistically significant at p<0.05 
level). Inulin content was found as most influential 
variable for sugar content, while lipid content was mostly 
influenced by egg quantity. 

Table 4 shows that all SOP models had insignificant 
lack of fit tests, which mean that all the models 
represented the data satisfactorily. Coefficients of 
determinations (r2) also expressed high accuracy of 
developed mathematical models, reaching values between 
0.906 and 0.986.  

ANOVA calculation for textural properties and colour 
attributes of pasta from different formulation reveals that 
the hardness of pasta is mostly influenced by linear term 
of inulin content, statistically significant at p<0.05 level 
(Table 4), reaching higher values with lesser inulin 
content, while adhesiveness is more influenced by the 
quantity of eggs, reaching higher values with lesser eggs 
content. Variable interaction term was also statistically 
significant in adhesiveness calculation. Toughness is 
mostly influenced by inulin content, but the quadratic term 
of eggs quantity was also statistically significant. Eggs 
quantity statistically terms influence the colour attributes, 
statistically significant at p<0.05 level. Inulin content has 
been found statistically significant in lightness calculation, 
at p<0.05 level. 

Table 4. ANOVA calculation for nutritive composition, textural properties and colour attributes of pasta from different formulations 
Nutritive composition Textural properties  and colour attributes    

 dF Protein Starch Cellulose Sugar Lipid dF Hardness Adhesiveness Toughness L* C* b* 
Egg quantity 1 5.867* 20.468* 0.015 0.003 6.339* 1 404872** 18.099* 9.876** 6.985* 0.430* 0.738* 

Egg 2 quantity 1 0.053 1.828** 0.295* 0.000 0.044 1 214835 2.865** 13.087* 0.000 0.000 0.000 
Inulin 1 2.969* 40.649* 0.292* 0.025* 0.001 1 1967368* 6.368* 89.580* 1.494* 0.069 0.082 

Inulin 2 1 0.006 0.057 0.165** 0.004 0.000 1 108685 1.398 0.876 0.121 0.011 0.007 
Egg q x Inulin 1 0.014 0.001 0.007 0.001 0.008 1 332161** 4.013* 0.213 0.061 0.003 0.004 

Error 5 0.076 0.926 0.080 0.003 0.093 5 165281 0.952 3.442 0.136 0.079 0.064 
r2  0.991 0.986 0.906 0.918 0.986  0.948 0.972 0.971 0.984 0.867 0.929 

* Significant at p<0.05 level, ** Significant at p<0.10 level, 95% confidence limit 
dF - degrees of freedom 

Table 4 shows that all kinetics SOP models had 
insignificant lack of fit tests, which mean that all the 
models represented the data satisfactorily. r2 values (0.867 
- 0.972) showed high accuracy of developed mathematical 
models. 

3D surface plots were drawn for experiment data 
visualization (white coloured points) and for the purpose 
of observation the fitting regression models to 
experimental data. Protein content varied with process 
variables, showing the higher values, with the increase of 
eggs quantity and the decrease of inulin content. Starch 
content, showed better results with lesser quantity of eggs 
and lower inulin content, while cellulose content reached 
the highest value with 5% of inulin. Sugar content had its 
maximum value with 6 eggs and 10% inulin content. 
Lipid content reached its maximum values with pastas 
having 6 eggs. Hardness is shown on Figure 2, minimum 
value has been observed with 3 eggs and 10% inulin, 
while the maximum hardness has been found to be with 6 
eggs and no inulin content. Minimum adhesiveness has 
been observed with 6 eggs and 5% inulin content Figure 
3), while maximum adhesiveness has been observed with 
no eggs and 10% inulin content. Figure 4 shows the 
changes in toughness of different pasta formulation, the 

increase of this parameter is observed with lesser inulin 
content, and the best result was noticed with 3 eggs and no 
inuline. Colour changes have been also monitored, and 
according to results, lightness coordinate (L*) is increased 
with the rise of both inulin content and the quantity of 
eggs. The same conclusion can be applied to colour 
coordinates C* and b*. 

 

Figure 2. Hardness as and function of inulin content the quantity of eggs 
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Figure 3. Adhesiveness as function of inulin content and the quantity of 
eggs 

 

Figure 4. Toughness as function of inulin content and the quantity of 
eggs 

4. Conclusion 
Based on the presented data it can be concluded that: 
The best standard scores are calculated for pasta with 

more eggs added, while inulin was not so influential.  
Nutritive composition of pasta is dependent on egg 

quantity and inulin content, with maximum protein and 
lipid content measured with no inulin and 6 eggs added. 
Starch content is reduced with addition of both eggs and 
inulin, while maximum cellulose content was observed 
with 5% inulin content. Sugar content is strongly 
increased with addition of inulin. 

Textural properties of pasta from different formulations 
reveals that the hardness of pasta is the highest with 6 
eggs added and no inulin, while adhesiveness is the 
highest with 10% inulin content and no eggs added to the 
formulations. Toughness is the highest with 3 eggs added 
and no inulin in the formulation. The L*, C*, and b* colour 
coordinates reached their maximum values with 6 eggs 
and 10% inulin added to pasta formulations. 

On the whole, statistical analyses point at the versatile 
beneficial contributions of eggs in whole meal spelt pasta 
enriched with inulin enabling the optimization of pasta 
dough formula. 
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