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 ABSTRACT 

In the present work, the possibilities of using inulin gel and/or lentil flour as 

fat replacers in recipes for canned meat products were investigated. Different 

inulin gel and/or lentil flour concentrations were applied in canned poultry 

meat pâté samples. The influence of functional replacers on the emulsion 

stability, texture, water content, and organoleptic parameters were studied. 

Significant differences were found as a result of the replacement or reduction 

of fat, the type and quantity of functional ingredients (inulin gel and/or lentil 

flour), (P < 0.05). A direct relationship was observed between the hardness 

and quantity of lentil flour and inulin gel. The hardest (P < 0.05) samples 

were obtained with the highest lentil flour concentration as fat content 

substitute. To sum up, the substitution of half of the fat with inulin and lentil 

flour in the formulations of the sterilized meat pâtés can be used to improve 

the texture and emulsification, nutrition value and health benefits of the 

product. 
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1.Introduction 

Meat pâtés in hermetically sealed cans are 

ubiquitous meat products that are consumed by 

a wide consumer segment. However, they have 

a fat content of around or above 30%, which has 

a negative impact on their health quality (Decker 

and Park Y., 2010; Felisberto et al., 2015; 

Hygreeva et al., 2014; Lorenzo et al., 2014; 

Oostindjer et al., 2014). This is the reason for the 

growing interest in the development of healthier 

products with an optimized concentration of 

functional ingredients. Nowadays, there is a 

widespread tendency towards the production of 

foods with reduced fat content, not just meat-

based foods but also products in the entire food 

industry (Olmedilla-Alonso et al., 2013). 

However, fat content reduction in meat 

emulsions such as pâtés is often accompanied by 

loss of fat and water content during the thermal 

process (Alvarez et al., 2007). On the other 

hand, the formulation of a stable meat 

“emulsion” has been an area of interest for 

scientific research for many years (Acton and 

Dick, 1984; Gordon and Barbut, 1991; Lee and 

Carroll, 1981; Smith, 1988), and is considered a 

factor of paramount importance for obtaining a 

product with optimal technological and quality 

parameters (Bertram et al., 2000; Bertram et al., 

2002; Bertram et al., 2003; Bertram et al., 2004; 

Di Luca et al., 2011). Dietary fiber has the 
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ability to form a stable gel structure, retain fat 

and water (Fernández-Ginés et al., 2005), and 

improve texture and yield (Tokusoglu and Ünal, 

2003). At the same time, however, researchers 

report that fat replacement with vegetable fiber 

may lead to a reduction in organoleptic quality 

because the product consistency can become 

less dry, hard, friable or soft (Berry and Leddy 

1984; Keeton, 1994). Inulin has been 

successfully used in different food products for 

fat substitution, as energy content reducer, and 

improver of the structure, viscosity, emulsion 

and water holding parameters of food products 

(Boeckner et al., 2001). It is also considered a 

functional ingredient that carries a number of 

health benefits. In turn, legumes, lentils in 

particular, are regarded as a good source of 

protein, slow-release carbohydrates, dietary 

fiber, minerals and vitamins (Iqbal et al., 2006; 

Antipova and Mishenko, 2016). 

The purpose of this study was to investigate 

the possibility of fat content substitution with 

inulin and/or lentil flour in order to assess their 

influence on the emulsion stability, texture, 

sensory evaluation and water content of 

sterilized meat pâté using a simplex-centroid 

plan for the three-component mixture.  

 

2. Materials and methods 

2.1.Experimental statement 

The following modified recipe was used for 

the production of the meat vegetable pâté: turkey 

meat (300 g.kg-1), poultry liver (100 g.kg-1), egg 

mélange (150 g.kg-1), leaf fat (250 g.kg-1), corn 

starch (20 g.kg-1), water (150 g.kg-1), sodium 

nitrite (0.05 g.kg-1), black pepper (3 g.kg-1), 

nutmeg (0.5 g.kg-1), coriander (1.5 g.kg-1), and 

polyphosphates (2 g.kg-1). Ten types of samples 

were prepared with different concentrations of 

leaf fat, inulin and lentil flour according to Table 

1. The formulation numbers correspond to Fig. 

1. 

 

 

 

 

Table 1. Experimental design of three 

components in meat vegetable pâté 

formulations 

Sample 

number 

Ingredient proportion 

Fat 

(X1) 

Inulin 

(X2) 

Lentil flour 

(X3) 

1 1.0 0.0 0.0 

2 0.0 1.0 0.0 

3 0.0 0.0 1.0 

4 0.5 0.5 0.0 

5 0.5 0.0 0.5 

6 0.0 0.5 0.5 

7 0.33 0.33 0.33 

8 0.667 0.167 0.167 

9 0.167 0.667 0.167 

10 0.167 0.167 0.667 

 

 
Figure 1.Ten point simplex-centroid design for 

the interaction of pork bacon (X1), inulin (X2), 

and lentil flour (X3) in meat vegetable pâté 

formulations 

 

The turkey meat, leaf fat (bacon) and liver 

were supplied by meat processing companies. 

Commercially purchased lentil was milled to 

flour and used. Inulin (Orafti®HPX) was 

provided by the ARTEMIS Ltd. company.  The 

inulin was used in the form of a gel obtained by 

hydration in a 1:4 (w/v) ratio (Latoch et. al., 

2016). For the gel preparation, the inulin water 

suspension was heated to 85 °C until complete 

dissolution and then cooled to 50 °C. The two 
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functional ingredients were added during 

processing in the cutter. 

Experimental pâtés were prepared from 

defrosted and sliced poultry meat by grinding in 

a cutter (Fimar CL/5), with the addition of 

poultry liver. During the cutting, egg mélange, 

auxiliary additives and inulin and/or lentil flour 

were added. The cutting was continued until a 

fine and homogenous meat mixture was 

obtained. During the cutting, water was added 

up to 15% of the meat weight. The prepared 

filling mass was heated to 70 °C, and then filled 

into 160 gram cans. The cans were closed with a 

sealing machine (Lanico Maschinenbau, Otto 

Niemsch KG, Braunschweig) and sterilized at 

121ºC for 45 min in an autoclave purchased 

from the Hydroplastform Ltd. company, 

Haskovo, Bulgaria. 

 

2.2.Analytical methods 

Texture Profile Analysis (TPA) of the 

finished product (Bourne, 1978) was performed 

using a TA-XT.Plus texture analyzer (Stable 

Micro Systems, Surrey, GB), cylinder in tube 

configuration. The cylinder was 30.37 mm in 

diameter and 51.75 mm in height. It was filled 

with about 30 g of sample up to a height of about 

40 mm. The samples were compressed twice at 

a rate of 2 mm s-1 up to 20 mm deformation. 

Relaxation time between two compressions was 

set to 5 s. Hardness (Ha), adhesiveness (Ad), 

cohesiveness (Co) and friability (Fr) were 

calculated for further analysis (Bourne, 1978; 

Bourne, 2002; Chorbadzhiev et al., 2017). 

The moisture content (MC) of the tested 

canned pâté samples was determined by drying 

at 104±1 °C to a constant weight using a KERN 

MLS-A labor scale (Kern & Sohn GmbH, 

Germany). 

For determination of the emulsion stability, 

the method described by Ockerman (1985) and 

Zorba et al. (1993) was used. 

The sensory evaluation of the samples was 

performed using a five-digit hedonic scale, 

where 5 corresponded to the highest value and 1 

to the lowest value of the assessment for the 

given indicator. The tasting panel included a 

total of 10 tasters. When the cans were opened, 

the samples were spread on bread slices and 

evaluated for the following qualities: 

appearance, color, texture, taste, aftertaste, 

flavor, spreadаbility, and overall assessment of 

the perception of the products. 

A three-component, simplex centroid 

mixture design was used. The mixture 

components consisted of pork bacon (X1), inulin 

(X2) and lentil flour (X3). The component 

proportions were expressed as fractions of the 

mixture with a sum (X1+ X2 + X3) of one (Table 

1). The ten points were three single components, 

three two-ingredient mixtures and four three-

ingredient mixtures (Fig. 1). 

Scheffe’s canonical special cubic equation 

for three components was fitted to data collected 

at each experimental point using backward 

stepwise multiple regression analysis as 

described by Cornell (2002). The canonical 

special cubic equation Eq. 1 was postulated: 
𝑌 =  𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3𝑋3 + 𝛽12𝑋1𝑋2 +

 𝛽13𝑋1𝑋3 +  𝛽23𝑋2𝑋3 +  𝛽123𝑋1𝑋2𝑋3   (1) 

where Y is a predictive dependent variable 

(emulsion stability, moisture, texture, and 

sensory evaluation); and β1, β2, β3, β12, β13, β23, 

and β123 are the corresponding parameter 

estimates for each linear and cross-product term 

produced for the prediction models for pork 

bacon, inulin, and lentil flour, respectively. An 

analysis of variance was performed on the data 

and response surfaces were generated for each 

response using predictive models. 

The terms in the canonical mixture 

polynomial have simple interpretations which 

can be found in specialized texts (Myers and 

Montgomery, 2002). The usual way of 

summarizing mixture proportions is via 

triangular (ternary) graphs. 

 

3.Results and discussions 

The experimental data obtained in the 

texture analysis (Table 2) demonstrated that 

hardness showed significant differences 

between the individual samples. According to 

some authors, hardness in meat products is 

associated with fat content. Ventanas et al., 

(2010) and Alvarez and Barbut (2013) have 

found that the decrease in fats in meat products 
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leads to a decrease in hardness as well as in other 

texture parameters. In our samples, the reduction 

of fat and its substitution with inulin gel resulted 

in a decrease in hardness. This difference was 

proportional to the amount of inulin used. The 

addition of inulin gel led to values lower than 

those recorded in the lentil flour samples when 

added in the same amounts and at the same fat 

reduction rate of the formulation. The samples 

with fat, inulin gel, and lentil flour showed a 

gradual increase in hardness, which was most 

notable in the samples in which lentil flour 

prevailed. 

The higher values found for this indicator in 

lentil additions were associated with the 

presence of large and unequally distributed 

clusters of flour within the thermally denatured 

protein matrix. Apart from the increase in the 

protein content due to the use of a larger amount 

of lentil flour, the reduced fat (Table 1) and the 

increased water content (Table 2), as well as the 

probability of formation of a greater number of 

intercellular bonds can be seen as the reasons for 

the increase in hardness. On the basis of these 

results and the unanimous agreement of the 

tasting panel members on the "too dense" 

consistency in these pâté samples (Table 3), it 

could be suggested that a direct relationship 

might exist between the reported values for the 

hardness index and the amount of lentil flour 

used. 

Taking into account the significant 

differences in the adhesiveness (stickiness) of 

the product determined between the individual 

samples, the influence of the two functional 

additives on the characteristics of the meat-

vegetable pâté should be noted. The established 

decrease in the adhesiveness of the test samples 

where the fat had been completely or partially 

replaced with inulin gel was a direct 

consequence of the amount used and the 

moisture content of the samples. 

 

 

Cohesiveness (homogeneity) is a 

dimensionless parameter with values ranging 

from 0 to 1. The ability of cohesive products to 

adhere to themselves (Bourne, 2002) should be 

directly related to the ways in which such 

products form their structure capable of resisting 

the application of external stresses, i.e. 

compression or stretching. Considering the 

chemical composition of the additives used, it 

can be argued that the variations in cohesiveness 

in the individual samples were directly related to 

the higher protein content in the samples with 

lentil flour and the direct involvement of the 

lentil proteins in the building of new bonds both 

with meat and with non-meat proteins. High 

levels of stickiness are uncommon for meat 

products and may have a negative impact on 

sensory parameters. However, the very low 

values are also indicative of a non-typical meat 

product structure (Table 3). 

Friability as a parameter has a complex 

character that gives a generalized idea of the 

structural and mechanical properties of the 

tested product, affecting its behavior in 

consumption. The reasons for the higher 

friability values in the samples with the addition 

of lentil flour and fat in close concentrations 

were the same, leading to the previously 

established solidity and cohesion (homogeneity) 

data for these samples. Lower scores for inulin 

supplements compared to lentils added were an 

indicator of pâté texture improvement by a 

gradual increase in the value of the indicator 

while avoiding the adverse effect of the strong 

modification of some other texture parameters. 
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Table 2. Texture profile analysis (TPA), moisture content and emulsion stability of the meat-

vegetable pâtés 

The values for the respective sample are the arithmetic mean of 5 measurements for the given indicator 
a-f -values within the same column bearing a common superscript did not differ statistically (P < 0.05)  

 

The comparison of the data on the water 

content of meat-vegetable pâtés (Table 2) 

showed that the addition of the two functional 

additives, inulin and lentil flour, resulted in a 

product with higher moisture content. This 

became more pronounced when the fat content 

was lowered and fat was replaced with higher 

amounts of inulin or lentil flour. The reason for 

this was undoubtedly the high water holding 

capacity and hygroscopic properties of the 

additives, which favored the ability of the 

product to retain the added water. A number of 

other authors have also reported these properties 

(Felisberto et al., 2015; Kaur, et al., 2007). 

To assess the influence of the functional 

additives (inulin and lentil flour) used on the gel 

forming and emulsifying capacity of the filling 

mass and the finished sterilized pâtés, tests were 

conducted to determine the resultant emulsion 

stability (Table 2). A statistically significant 

difference was found in this indicator between 

sample 1, which contained 100% fat, and the 

other samples. The results showed that the 

addition of lentil flour significantly improved 

the emulsion stability of the filling mass and the 

resulting products in all the samples, with values 

exceeding 99.00%. The highest concentration of 

lentil flour resulted in the most stable meat 

emulsion: 100.00% in sample 3; however, 

according to the numerical expression of this 

optimization, it was statistically the same with 

all samples containing lentil flour (P > 0.05). In 

contrast, the lowest value for the emulsion 

stability was recorded in the sample 

formulations where the fat was replaced only by 

inulin gel (sample 2). Felisberto et al. (2015) 

indicated the formation of a more brittle protein 

gel with the involvement of inulin and indicated 

the need for another ingredient to reduce this 

destabilizing effect and improve the meat 

emulsion stability. The advantage of the addition 

of lentil flour as a protein supplement in terms 

of meat emulsion stability is associated with its 

ability to participate in the formation of a 

stronger protein structure that favors the 

capturing of water molecules and fat globules 

(Table 2) (Gordon et al., 1992) as compared to 

the protein matrix formed only by inulin gel or 

S
a
m

p
le

  

№
 

Texture profile analysis (TPA) 
MC 

g/100g 

ES 

% Ha, N Ad, Nmm Co, - Fr, N 

1 61.67b -64.63b 0.20a 12.69b 54.81ab 97.92c 

2 24.71a -12.06c 0.25abc 6.14a 67.66f 90.73a 

3 127.75d -130.15a 0.27cd 34.91d 67.66f 100.00d 

4 26.98a -21.61c 0.25bcd 6.71a 58.62bc 96.37b 

5 170.68f -137.23a 0.28cd 47.30e 54.03a 99.96d 

6 69.33b -64.79b 0.25bcd 17.62bc 62.75de 99.91d 

7 63.10b -72.66b 0.25abcd 15.79bc 59.1cd 99.83d 

8 87.90c -81.22b 0.22ab 19.07c 53.53a 99.88d 

9 23.94a -18.10c 0.23abc 5.56a 64.97ef 96.48b 

10 143.75e -129.08a 0.29d 42.24e 60.33cd 99.97d 
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inulin gel and fat. In sample 2, the absence of fat 

and its replacement with inulin led to water loss, 

resulting in visible phase separation after heat 

treatment. Similarly, the results of Cáceres et al., 

(2004) explained the decreased stability of the 

emulsion with the limited ability of the meat 

proteins to retain water in the compact structure 

of the inulin gel. In addition (Carballo et al., 

1996), gels formed with polysaccharides lead to 

the formation of a more compact and stronger 

thermally induced protein matrix, reducing its 

ability to retain water and thereby increasing the 

loss of liquid after thermal processing.

 

Table 3. Sensory analyses of the meat-vegetable cans 

S
am

p
le

 №
 

Parameter 

A
p
p
ea

ra
n
ce

 

C
o
lo

r 

S
p
re

ad
-

ab
il

it
y

 

A
ro

m
a 

C
o
n
si

st
en

cy
 

T
as

te
 

A
ft

er
ta

st
e 

G
en

er
al

 

ac
ce

p
ta

n
ce

 

1 4.05g 4.35f 4.35e 4.00d 4.15e 4.55e 4.55f 4.60±0.66d 

2 2.70cde 3.40cdf 3.75de 3.35cd 2.30ab 3.60bcd 3.70def 3.45±1.21bc 

3 1.25a 1.15a 1.55a 2.05a 1.70a 2.20a 2.25a 1.85±0.94a 

4 3.50fg 3.75df 4.25e 3.75cd 3.35cde 3.85cd 4.00ef 3.85±1.16cd 

5 2.25bc 2.45bc 2.25ab 2.85abc 3.10bcd 2.70ab 2.45ab 2.55±1.17ab 

6 3.25ef 3.20cd 2.70bc 3.05bc 3.75cde 2.75ab 2.60abc 3.15±0.91bc 

7 3.25ef 2.90cd 3.60de 3.45bcd 3.90de 3.60bcd 3.45bcde 3.65±0.67c 

8 3.25ef 3.35cd 3.10cd 3.65cd 3.85cde 3.10abc 3.35bcde 3.40±0.99bc 

9 3.25ef 2.95cd 4.30e 3.40bcd 3.20bcd 4.15e 3.65cdef 3.65±1.20c 

10 3.25ef 1.80ab 2.20ab 2.55ab 2.95bc 2.90abc 2.75abcd 2.70±1.03ab 

The values for the respective sample are the arithmetic mean of 5 measurements for the given indicator 
a-f -values within same column bearing a common superscript did not differ statistically (P < 0.05) 

 

The results of the sensory analysis for the 

individual indicators as well as for the general 

acceptance as shown in Table 3 made it possible 

to assert that the type and quantity of the 

functional additives added had a significant 

effect on the organoleptic characteristics of the 

finished canned meat samples. 

A lower score for the indicator was recorded 

in the samples with a higher concentration of 

inulin that was associated with the presence of 

surface-migrated fat and segregated water and 

corresponded to the observed lower 

emulsifiability of these pâtés. Sample 2 

demonstrated the largest amount of fluid 

released on the surface, and samples 1, 5 and 8, 

fat removal. The highest grade was given to the 

visual appearance of sample 1, which was 

statistically distinct from all other samples (P < 

0.05), and the closest to it was the estimate for 

sample 4, in which 50% of the fat had been 

replaced with inulin gel. A similar trend was also 

found with the organoleptic scores for the color 

indicator. The highest grade for this indicator 

was excellent for sample 1, followed by sample 

4. The lowest scores were given to samples 3, 5, 

and 10, in which the color was assessed as 

uncharacteristic for this product range. 

Unfavorable color changes were found in the 

samples with the largest amount of lentil flour. 

The deterioration of the color characteristics was 

expressed as darkening of the color of the 

product and a less pronounced red color. The 

darkening was probably due to non-enzymatic 

reactions occurring during the subsequent 

sterilization regime. The data obtained 
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corresponded to those from the pictures of the 

captured samples (not shown). 

In the samples prepared with the addition of 

lentil flour, consistency deficiencies were also 

observed, with the highest deviations found in 

sample 3 (100% fat replacement with lentil 

flour). The atypical consistency was described 

as "too stiff and crumbly". Here too, there was a 

coincidence of the established trends with those 

recorded in the previous analyses related to the 

structural and mechanical properties and, more 

precisely, to the established hardness, 

homogeneity, and friability of the product.  

 

 

Figure 2. Two-dimensional triangular coordinate system showing the hardness (а), adhesiveness (b), 

homogeneity (c), friability (d), emulsion stability (e), moisture (f), and sensory evaluation (g). 

 

Samples 1, 4, 6, 8, and 9 were characterized 

by good homogeneity, i.e. no particles with 

dimensions differing from the total mass, which 

is an essential condition in the production of 

pâtés, were observed. Samples 3 and 10, where 

the amount of lentil flour used was predominant, 

and sample 2, in which fat was completely 

replaced by inulin gel, exhibited non-

homogeneous consistency with the presence of 

larger particles. Regarding spreadability, the 

highest value was observed in sample 1 and was 

statistically indistinguishable (P > 0.05) from 

samples 4 and 9. These close values were most 

likely due to the amount of inulin incorporated 

into the respective samples and its effect on the 

filling mass. The data on this indicator 

successfully corresponded to the data obtained 

from the TPA analysis, more specifically, for the 

hardness and friability indicators. 
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The analysis of the results obtained by the 

tasting panel on the taste and aroma indicators 

revealed differences in the pâtés studied. The 

testimonies were as close as possible to the 

expectations and perceptions of sample 1, 

followed by samples 4, 8, 9, and 2. The 

reduction in the fat amount and its replacement 

with inulin gel resulted in products having good 

taste and aroma. Similar results have also been 

reported for the production of boiled sausages 

with added inulin (Šojić et al., 2011). In low-fat 

samples and samples with lentil flour substitute, 

there was a decrease in taste and aroma intensity, 

which made it non-specific for the product, i.e. 

sterilized pâté. 

The comparison of the total scores obtained 

from the experiment showed that the highest 

scores were given to samples 1 and 4 (P < 0.05). 

Using the simplex method and the modeling 

and optimization procedures related to it and 

after processing of the results, equations for 

texture (hardness, adhesiveness, homogeneity 

and friability), emulsion stability, moisture, and 

sensory evaluation were obtained as follows: 

 

𝑌1(ℎ𝑎𝑟𝑑𝑛𝑒𝑠𝑠) =  62.56𝑋1 +  20.74𝑋2 +  134.03𝑋3 +  70.99𝑋1𝑋2 +  318.22𝑋1𝑋3 +
 23.00𝑋2𝑋3 +  665.80𝑋1𝑋2𝑋3  (𝑅2 = 0.97)        (2a) 

𝑌2(𝑎𝑑ℎ𝑒𝑠𝑖𝑣𝑒𝑛𝑒𝑠𝑠) =  −65.83𝑋1 − 7.41𝑋2 − 134.52𝑋3 +  73.85𝑋1𝑋2 − 170.50𝑋1𝑋3 +
 25.83𝑋2𝑋3 +  46.13𝑋1𝑋2𝑋3  (𝑅2 = 0.98)        (2b) 

𝑌3(ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑖𝑡𝑦) =  0.20𝑋1 + 0.24𝑋2 + 0.28𝑋3 +  0.09𝑋1𝑋2 + 0.16𝑋1𝑋3 +  0.02𝑋2𝑋3 +
 0.54𝑋1𝑋2𝑋3  (𝑅2 = 0.78)          (2c) 

𝑌4(𝑓𝑟𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦) =  12.03𝑋1 +  5.08𝑋2 +  37.55𝑋3 − 14.27𝑋1𝑋2 + 97.93𝑋1𝑋3 − 8.44𝑋2𝑋3 −
217.25𝑋1𝑋2𝑋3  (𝑅2 = 0.95)          (2d) 

𝑌5(𝑒𝑚𝑢𝑙𝑠𝑖𝑜𝑛 𝑠𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦) =  98.16𝑋1 +  90.70𝑋2 +  99.76𝑋3 +  8.62𝑋1𝑋2 + 4.00𝑋1𝑋3 +
 17.64𝑋2𝑋3 +  5.05𝑋1𝑋2𝑋3  (𝑅2 = 0.98)        (2e) 

𝑌6(𝑚𝑜𝑖𝑠𝑡𝑢𝑟𝑒) =  54.32𝑋1 +  68.33𝑋2 +  67.48𝑋3 − 10.10𝑋1𝑋2 − 30.16𝑋1𝑋3 − 18.66𝑋2𝑋3 +
 61.42𝑋1𝑋2𝑋3  (𝑅2 = 0.97)          (2f) 

𝑌7(𝑠𝑒𝑛𝑠𝑜𝑟𝑦 𝑒𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛) =  4.50𝑋1 +  3.47𝑋2 +  1.88𝑋3 − 0.85𝑋1𝑋2 − 2.84𝑋1𝑋3 +
2.09𝑋2𝑋3 +  40.69𝑋1𝑋2𝑋3  (𝑅2 = 0.97)        (2g) 

 

The resulting equations describe with high 

accuracy the change in the contents of the 

dependent variable (R2 > 0.9), except for the 

equation for homogeneity, where it was 0.78. 

The two-dimensional contour plots are shown in 

Fig. 2. 

 

4. Conclusions 

On the basis of the analysis, a conclusion can 

be drawn that the experimentally obtained data 

were objective evidence of the effect of the 

functional additives used on the texture, 

emulsion stability, water content and sensory 

evaluation of the sterilized meat-vegetable 

pâtés. The main reason for the differences 

established between the tested samples was the 

type and amount of the functional additives 

incorporated (inulin gel and lentil flour). In the 

inulin gel containing samples, hardness and 

homogeneity were less pronounced and 

depended on the amount of inulin used. More 

undesirable texture characteristics were found in 

the samples with higher amounts of lentil flour 

added and reduced fat content, which 

corresponded very well to the results of the 

sensory analysis. The low scores given by the 

tasting panel to these samples were a direct 

consequence of the deviations in texture and 

consistency that were not typical of the product 

range. However, the incorporation of lentil flour 

into the filling mass resulted in a better emulsion 

stability, which meant that meat-based vegetable 

pâtés having the necessary characteristics for 

this product range could be manufactured. 
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