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1 1 1 1 1 2 2M. Tonchev , T. Atanasov , A. Todorova , Ts. Atanasova , N. Shtrankova , M. Momchilova  G. Zsivanovits

1
University of Food Technologies (UFT), 4000 Plovdiv, Bulgaria

2
Food Research and Development Institute (FoodRDI), 4003 Plovdiv, Bulgaria

(Manuscript received 2 June 2017; accepted for publication 22 August 2017)

Abstract. The aim of this study was to characterize the textural differences between Bulgarian commercial pates with different ingredients and to adapt the 
used methods for later application in texture analysis of sterilized meat products. Texture parameters were studied by sensory and instrumental methods. The 
sensory panel was stated from students in similar age and was asked to fulfill a questionnaire about their likening the poultry pates bought from the commercial 
network. Nine points sensory scales were used, about appearance, colour, spreadability by knife to bread, flavor, consistency, taste, aftertaste and overall 
likening. The panelists were asked to rank the pates based on their colour, spreadability and consistency. Instrumental texture parameters – texture profile and 
spreadability work, were analyzed by Stable Micro Systems texture analyzer in Texture Profile Analysis (TPA) and compression methods. For further analysis 
of spreadability, the probes were scanned by flatbed scanner before and after compression and their area ratio was measured by image analysis method. The 
results of sensory analysis show that, the pate with duck meat received the highest liking based on the overall liking, followed by pate with turkey meat and pate 
from chicken meat and liver and the lowest liked was the pate with goose meat. Based on the sensory spreadability and consistency the hardest was the pate 
with goose meat followed by pate with turkey meat and pate from chicken meat and liver and the softest was the pate with duck meat. The results from 
instrumental spreadability and hardness showed positive correlations with the results of the sensory analysis.
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Introduction

Recent studies have shown a relationship between mechanical 
testing of pates, called Texture Profile Analysis (TPA), and the 
sensory texture analysis of pates. The liver pate is a cooked 
traditionally desirable product by consumers in Europe (Santos et 
al., 2003; Estevèz et al., 2005), which has good taste and sensory 
qualities (Echarte et al., 2004; Vossen et al., 2012). It forms part of 
the gastronomic culture in some countries (Domínguez, 2016). The 
Liver pate is unreal emulsion, which quality linked to good mixing of 
fat, water and soluble protein (Sarantopoulos et al., 1990). The fat in 
pate is responsible for the product spreadability. Products with high 
fat content have a fine texture and are more spreadable but with less 
stability in the emulsion. The reduction of the fat amount in meat 
products leads to an increase hardness and consistency, this 
problem is solved by increasing amount of added water (Claus et al., 
1990). To add water, hot broth is used to help the homogenization 
(Totosaus and Pérez-Chabela, 2006). Jiménez et al. (2010) 
explained that the fat plays an important role in the quality 
characteristics of the emulsion meat products, which mainly affects 
the texture, mouth feel and ability to extend of the product. The meat 
emulsion is a biphasic system, formed by the solid dispersing in a 
liquid in which the solid is not miscible. The milk protein improves the 
emulsification and enhance the flavour. The liver proteins act like 
emulsifying agents as well.

The relatively high fat content of pate products cause some 
negative health issues like obesity or hypertension (Lin Chen et al., 
2015). Therefore reformulation of these products by fat replacers 
and plant origin fibers is desirable aim in the industry (Domínguez et 
al., 2016). The emulsification and stabilization of these compounds 
is a challenge for meat industry. To study the effect on texture of 

these ingredients the traditional texture profile analysis should be 
extended with some other methods, which can measure the 
spreadability, gumminess, adhesiveness and particle distribution in 
semi-solid products. For example, the inulin is usually used like 
dietary fiber showing excellent properties as a carbohydrate-based 
fat substitute in relation to its ability to increase viscosity, form gels, 
provide mouthfeel and texture and increase water-holding capacity 
and thus presenting a good application potential in various food 
product formulations (Öztürk and Serdaroğlu, 2017).

The aim of this study was to characterize the textural 
differences between the pates with different ingredients and to adapt 
the used methods for later application in texture analysis 
(instrumental and sensory methods) for sterilized meat products.

Material and methods

Subject of study
Four commercial pates from the same trade mark, which were 

produced by the same manufacturer, were investigated - Chicken 
pate, Turkey pate, Duck pate and Goose pate. The Table 1 shows the 
ingredients of the studied pates. Based on the table the pates are 
chicken pates with added meat content from turkey, duck and goose. 
In the description of the results the commercial names were used. 
Based on the labels of the pates the nutrition values are shown in 
Table 2.

Instrumental texture analysis
a) TPA measures such parameters as hardness, adhesiveness, 

cohesiveness and force to spreading. These tests quantify the 
texture of the pates, and they also evaluate the consistency of the 
manufacturing processes. The purpose of this test was to perform 
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TPA on the 4 different poultry pates. A cylindrical glass (d1 = 29.7 
mm) was filled with the pates up to constant volume (h = 25 mm, v = 

317320 mm ) and compressed twice by a cylindrical probe (d2 = 25 
mm) in concentrically layout. The deformation was set to 5 mm in the 
first and 10 mm in the second compression. The deformation speed 
was 1 mm/s (Figure 1).

Similar TPA method and calculations were used by Serdaroğlu et 

al. (2016).

The texture parameters that were determined by the TPA 
method are evaluated as follows:

st1. Hardness: 1  peak force (N).
2. Cohesiveness: 

C = W  / W      (1)2 1

where W  and W  are the deformation work from the first and second 1 2

peak.

Table 2. Nutrition value of 100g product 

Chicken pate Turkey pate Duck pate Goose pate

Energy vale

Fat

Saturated fat

Carbohydrates

Added sugar

Protein

Salt

684KJ/165kcal

13.0g

4.9g

3.6g

0.8g

7.4g

1.3g

580KJ/139kcal

9.5g

3.4g

5.8g

0.9g

7.4g

1.4g

545KJ/131kcal

8.1g

2.6g

6.2g

0.8g

8.0g

1.3g

631kJ/152kcal

11.0g

3.6g

5.3g

0.8g

7.4g

1.3g

Table 1. Ingredients of the tested pates, based on the commercial labels

Chicken pate Turkey pate Duck pate Goose pate

Mechanically separated chicken meat

Chicken liver

Duck hearts meat

Goose hearts meat

Turkey meat

Mechanically separated goose meat

Pork lard

18%

9%

7%

21%

  9%

  2.5%

24%

11%

  1.4%

18%

10.5%

  1.4%

  6%
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Figure 1. Texture profile analysis (TPA) of pates
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b) Spreadability test: To test the spreadability a small (constant) 
amount pate was compressed between parallel plates 
(Area >>Area ) and the pate's areas before and after plate pate

compression were measured based on scanned pictures (Figure 2)
The spreadability was calculated from the ratio between of the 

areas:

Spreadability = A  / A     (2)2 1

Work to spreading is calculated based on the force-deformation 
curves, up to 6 mm deformation. The deformation speed was 1 mm/s 
(Figure 3).

Figure 2. Method of the investigation of spreadability based scanned pictures

Before loading to spread After loading to spread

F
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Figure 3. Spreadability test by texture analyzer (Work to spreading)

21

Sensory analysis
The pates were tested by a sensory panel of 5 students for 

likeness of their appearance, colour, spreadability by knife, flavour, 
consistency (filling of spreadability in the mouth, taste, aftertaste and 
overall liking. The colour intensity, the spreadability and the 
consistency were ranked by the panel also (ISO 1036, 1994).

Statistical analysis
Each parameter was tested in triplicate. Statistical analysis 

(ANOVA) was applied to the data to determine differences (P < 0.05). 

To discover where there were significant differences between the 
levels of the main factor, contrasts (Tukey test) between means were 
made.

Results and discussion

The results of instrumental texture analysis are presented in 
stTable 3 and Figure 4. The hardness, which is expressed as 1  peak 

force of the TPA test, is the highest for the duck, followed by goose 
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and chicken and the softest is the turkey pate. There are significant 
differences between chicken and duck pates, between turkey and 
duck pates, but there is not between chicken and turkey. Between 
duck and goose pates and also between chicken and goose or 
turkey and goose pates the differences are near to significant. These 
instrumental results can be explained based on the ingredients of 
the pates. The chicken pate has the highest fat content and the duck 
has the highest protein content. This is consisted with the results of 
more authors (Estévez et al., 2005; Sănduleac et al., 2015) who 
found that increased concentration of fat in pâtés samples leads to a 
lower value of hardness and vice versa.

The turkey pate shows highest cohesiveness like the others. 
The found correlation between the cohesiveness and fat content is 

much lower (Estévez et al., 2005; Sănduleac et al., 2015).
The result for the spreadability shows that the most spreadable 

pates are the goose and duck pate, followed by turkey and the less in 
spreadability is the chicken pate. That means the increasing of 
covered sample area is the highest for goose pate and the smallest 
for the chicken pate. There are no differences between the goose 
and duck pates. There are small differences between the turkey and 
chicken pates. The smallest in work to spreading is the chicken pate 
followed by duck and goose pates and the highest value was 
detected for turkey pate (Table 3).

The texture differences may also be explained by the meat 
content, chicken pate has the smallest meat content and the duck 
and goose pates have the highest (Table 2).

Table 3. The results of the instrumental texture profile analysis

a–c Note: Mean ± standard error values with no common superscript in the same column are significantly different (p < 0.05)

Hardness Cohesiveness Spreadability Work to spread

Chicken

Turkey

Duck

Goose

a3.12±1.05
a2.93±0.85
b5.67±0.53
ab4.76±1.34

a5.49±0.16
b8.40±0.49
a4.49±1.73
a4.93±1.05

a1.23±0.05
a1.35±0.04
b2.10±0.05
b2.02±0.09

a1.55±0.17
c3.17±0.05
ab2.34±0.37
bc2.56±0.49

Figure 4. Hardness, Cohesiveness, Spreadabillity and Work to spreading
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Sensory analysis
Based on the overall likeness test the duck pate was the most 

liked, followed by goose, turkey pates and the lowest likeness had 
the chicken pate (Figure 5).

The colour intensity shown the darkest was the duck pate 
followed by goose, turkey pates and the brightest was the chicken 
pate. It is agreed with the result of Estévez et al. (2005) which explain 
the effect of fat content on the colour intensity and shows correlation 
between lightness and the fat content.

The spreadability ranking shows similar hardship for goose and 
duck followed by turkey pate and the chicken pate was the easiest 
for spreading.

The rank-test for consistency shows the hardest was the goose 
followed by duck, turkey pates and the chicken pate was the softest 
(Table 4).

The received results for the sensory analysis also can be 
explained based on the ingredients and nutritional values of these 
pates. The most liked duck pate contain the most meat. The duck 



255

and goose pate is harder than the chicken and turkey pates, 
because of the added heart meat and highest meat content. The 
softness of the chicken pate is caused by the highest fat content 
(Estévez et al., 2005; Sănduleac et al., 2015).

Conclusion

The most liked duck and goose pate have the highest amount 
meat and these are much harder than the chicken and turkey pates. 
The goose pate has smaller hardness, probably compensated by 
the content of mechanically separated goose meat. The chicken 
pate is the softest, because has the highest fat content.
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Material and methods: The objects of  
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experiments should be described in detail. 
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possible for others to repeat the experi-
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special agreement with the editorial board 
and possible payment of extra costs. The 
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Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
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Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.
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