
   Volume 6 | Issue 2 | 272J Agri Horti Res, 2022

Texture Profile and Design of Food Product
Review Article

*Corresponding Author
Techane Alemu, Department of Post-harvest Management, Jimma University 
College of Agriculture and veterinary medicine, Jimma, Ethiopia.

Submitted: 2023, Apr 07; Accepted: 2023, Apr 22; Published: 2023, May 23

Techane Alemu*

Department of Post-harvest Management, Jimma University Col-
lege of Agriculture and veterinary medicine, Jimma, Ethiopia.  

Citation: Alemu, T. (2023). Texture Profile and Design of Food Product. J Agri Horti Res, 6(2), 272-281.

Abstract
Texture refers to surface characteristics and appearance of an object given by the size, shape, and density as well properties 
of a food that sensed by touch in the mouth and with the hands. We use many words to describe food texture foods can be soft 
or hard, mushy or crunchy, or smooth or lumpy. Texture is important to the enjoyment and acceptability of foods. Texture 
profile analysis is the measurement and description of the textural properties of food. Texture Profile Analysis is a popular 
double compression test for determining the textural properties of foods. The textural identity of any food is rarely a simple 
matter of understanding a singular attribute such as hardness or cohesiveness. The texture of any food is multi-faceted and 
tied to consumers' sensory expectations. It is not sufficient to deliver a food with a target hardness and springiness value 
if consumers do not like it and it does not meet their expectations for that food type. Depending on the textural attributes 
sought after by our clients we occasionally recommend capturing either chewiness or gumminess. Adhesiveness is a popular 
TPA parameter for deferent foods. An important factor in consumers’ acceptability, beyond visual appearance and taste, is 
food texture. The elderly and people with dysphagia are more likely to present malnourishment due to visually and texturally 
unappealing food. Texture of food materials plays a key role in consumer acceptance and market value. Texture features 
are considered important from both quality assurance and food safety perspectives. Therefore, through customer feedback 
and extensive testing Texture Technologies has narrowed its recommended primary TPA characteristics to include hardness, 
cohesiveness, springiness, and resilience.
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1. Introduction
1.1 Background
Texture refers to surface characteristics and appearance of an ob-
ject given by the size, shape, and density. It is those properties of 
a food that are sensed by touch in the mouth and with the hands. 
We use many words to describe food texture foods can be soft or 
hard, mushy or crunchy, or smooth or lumpy. Texture is import-
ant to the enjoyment and acceptability of foods. Food texture has 
been defined by the International Standards Organization (ISO) in 
their standard vocabulary for sensory analysis as ‘All the rheolog-
ical and structure (geometrical and surface) attributes of a food 
product perceptible by means of mechanical, tactile, and where 
appropriate, visual and auditory receptors’ (ISO, 2008). Texture of 
food materials plays a key role in consumer acceptance and market 
value. Texture features are considered important from both quality 
assurance and food safety perspectives .Texture is a key quality 
parameter used in the fresh and processed food industry to assess 
consumer acceptability. Among the texture characteristics, hard-
ness (firmness) is one of the most important parameters, which 
is often used to determine the freshness of food. Springiness, co-

hesiveness, adhesiveness and gumminess are significant proper-
ties for the texture evaluation for meat-based products. Textural 
quality attributes of food may be evaluated by descriptive sensory 
or instrumental analyses. Although flavor is commonly found to 
be an important sensory factor responsible for the preference of 
foods, texture is often cited by consumers as the reason for not 
liking certain foods [1].

Texture profile analysis is the measurement and description of the 
textural properties of food. Texture Profile Analysis is a popular 
double compression test for determining the textural properties of 
foods. It is occasionally used in industries Texture profile analysis 
is another common method used to evaluate the texture of various 
food items, with one advantage to assess multiple variables at one 
time measurement. Texture of food like meat, variables include 
hardness, cohesiveness, springiness and chewiness. An important 
factor in consumers’ acceptability, beyond visual appearance and 
taste, is food texture.

 The textural identity of any food is rarely a simple matter of un-
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derstanding a singular attribute such as hardness or cohesiveness. 
The texture of any food is multi-faceted and tied to consumers' 
sensory expectations. It is not sufficient to deliver a food with a 
target hardness and springiness value if consumers do not like it 
and it does not meet their expectations for that food type. Through 
customer feedback and extensive testing Texture Technologies has 
narrowed its recommended primary TPA characteristics to include 
hardness, cohesiveness, springiness, and resilience. Depending on 
the textural attributes sought after by our clients we occasionally 
recommend capturing either chewiness or gumminess. 

Adhesiveness is a popular TPA parameter for deferent foods. An 
important factor in consumers’ acceptability, beyond visual ap-
pearance and taste, is food texture. The elderly and people with 
dysphagia are more likely to present malnourishment due to visu-
ally and texturally unappealing food. Parameters observed in the 
texture profile analysis, hardness, adhesiveness and cohesiveness 
have been widely used for comparison of the sensory attributes 
and rheological properties of various foods Food texture plays an 
important role in whether the consumers like the food product or 
not . Texture is one of the attributes used by consumers to assess 
the food quality. Food texture is part of our sense when we feel 
the food in our month. It is can be described in the terms such as 
‘hard,’ ‘soft,’ ‘liquid,’ ‘solid,’ ‘rough,’ ‘smooth,’ ‘creamy,’ ‘crum-
bly,’ ‘crispy,’ ‘lumpy,’ ‘gritty,’ etc. Such textural terms are directly 
related to the density, viscosity, surface tension, and other physical 
properties of a particular food product [2]. Ultimately, the textural 
characteristics of a food are measured by sensory assessment tests. 
Since texture is inextricably linked to food structures at micro- 
and macrolevels and are strongly influenced by the interactions 
of food biopolymers such as proteins, polysaccharides, and lipids, 
instrumental methods designed to measure rheological and/or me-
chanical properties may be used to establish parameters that relate 
to relevant sensory textural characteristics [3]. In addition to the 
direct contribution to consumer acceptance, texture also has a vital 
secondary role on modulating flavor release and perception. If fla-
vor components in a food are to be sensed, they must be released 
from the food matrix to reach the appropriate taste receptors. This 
release of flavor is closely associated with the way in which the 
food structure breaks down in the mouth relating to both the initial 
texture of the food and the change in texture throughout mastica-
tion [4].

The objective of this study is to review design texture profile of 
different food products.

2. Literature Review
2.1 Texture Profile Analysis
Texture Profile Analysis is a popular double compression test for 
determining the textural properties of foods. It is occasionally used 
in other industries, such as pharmaceuticals, gels, and personal 
care. During a TPA test samples are compressed twice using a tex-
ture analyzer to provide insight into how samples behave when 
chewed. The TPA test was often called the "two bite test" because 
the texture analyzer mimics the mouth's biting action. The textural 
identity of any food is rarely a simple matter of understanding a 
singular attribute such as hardness or cohesiveness. The texture of 
any food is multi-faceted and tied to consumers' sensory expecta-
tions. It is not sufficient to deliver a food with a target hardness and 
springiness value if consumers do not like it and it does not meet 
their expectations for that food type. The beauty of TPA as an an-
alytical method is that it can quantify multiple textural parameters 
in just one experiment. That is also the method's curse since many 
researchers rely on TPA's labeled characteristics without consider-
ing whether the test method provides metrics that are relevant to 
the experimental objective. TPA parameters have evolved since the 
test's creation. Through customer feedback and extensive testing 
Texture Technologies has narrowed its recommended primary TPA 
characteristics to include hardness, cohesiveness, springiness, and 
resilience. Depending on the textural attributes sought after by our 
clients we occasionally recommend capturing either chewiness or 
gumminess. Adhesiveness is a popular TPA parameter; however, 
a TPA test technique is not always the optimal method for quanti-
fying adhesiveness, so TPA Adhesiveness should be adopted only 
after careful review of its suitability as an appropriate metric.

As the use of TPA evolved, so did its terms. Elasticity evolved 
into 'springiness' since elasticity already had rheological and en-
gineering definitions. Brittleness evolved to 'factorability', which 
was perceived to be a more accurate description of the type of 
breakage that the metric measured.

The General Foods Texturometer had a similar vertical motion as 
universal testing instruments currently have, but it also had an ec-
centric cam which generated a sinusoidal movement that allowed 
it to stress products in a fashion that was more imitative of jaws 
chewing. Due to its pivot point the initial contact with the prod-
uct was less parallel with the base than it was at the bottom of 
the stroke. The instrument's transducer experienced a significant 
amount of deflection which needed to be accounted for when more 
fundamental tests were conducted. The deflection was so great that 
strain data could not be reliably presented from tests generated 
with the instrument.
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Figure 1: Test Texture of the Foods

2.2 Design for Textures Food
While a definitive meaning for texture is still not unanimous, the 
consensus seems to be, as defined by the International Organiza-
tion for Standardization that texture comprises “all the mechani-
cal, geometrical and surface attributes of a product perceptible by 
means of mechanical, tactile and, where appropriate, visual and 
auditory receptors [5] . In other words, texture seems to encom-
pass every aspect of the food product that can be perceived by the 
human senses, particularly by the hands and mouth. Both texture 
perception and preference in humans vary greatly from person to 
person and are heavily influenced by an individual’s personal ex-
periences and culture. An important factor in consumers’ accept-
ability, beyond visual appearance and taste, is food texture

In susceptible populations, such as the elderly and people with 
dysphagia, food texture is of utmost importance due to the risk 
of aspiration and choking [6,7]. Food textural properties are de-
terminant on consumer acceptance and are often used to predict 
consumer’s preferences and evaluate the foods’ quality [8]. Food 
texture has been defined by the International Standards Organiza-
tion (ISO) in their standard vocabulary for sensory analysis as ‘All 
the rheological and structure (geometrical and surface) attributes 

of a food product perceptible by means of mechanical, tactile, and 
where appropriate, visual and auditory receptors’ (ISO, 2008). 
Texture of food materials plays a key role in consumer acceptance 
and market value. Texture features are considered important from 
both quality assurance and food safety perspectives. Smith (1947) 
listed nine specific parameters contributing to overall food quality, 
of which five are linked to the concept of food texture . Texture is a 
key quality parameter used in the fresh and processed food indus-
try to assess consumer acceptability. Among the texture character-
istics, hardness (firmness) is one of the most important parameters, 
which is often used to determine the freshness of food. Springi-
ness, cohesiveness, adhesiveness and gumminess are significant 
properties for the texture evaluation for meat-based products.  Tex-
tural quality attributes of food may be evaluated by descriptive 
sensory or instrumental analyses [3]. 

Although flavor is commonly found to be an important sensory 
factor responsible for the preference of foods, texture is often cit-
ed by consumers as the reason for not liking certain foods [1]. 
The desired microbial food safety can be achieved over a wide 
range of temperature–time combinations. However, thermal pro-
cessing also results in changes in physical, chemical and various 
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organoleptic properties of foods , including texture. Apart from 
food preservation applications, thermal processing of food is em-
ployed to modify food texture of various food products. Increasing 
consumer demand for ‘fresh-like’ processed plant-based foods has 
resulted in research being carried out on methods to improve the 
texture of thermally processed products.

2.3 Principles of Solid Food Texture Analysis
Food texture is a major factor in the sensory evaluation of food 
quality, and it is critical or important in the quality grading and 
marketing of solid food. Tenderness is an important textural attri-
bute in determining the quality, and hence the price, of meat and 
meat products. It is important that food producers and processors 
provide consistent, high-quality food with desirable food textural 
characteristics to the market. Food texture is a term that is difficult 
to define because it is the human’s aggregate perception of a food 
item when it is acted upon by force or deformation in a complex 
form to cause changes or breakdown in the structure of the food. 
Bourne (2002) stated that the textural properties of a food are that 
group of physical characteristics that arise from the structural el-
ement of the food, are sensed primarily by the feeling of touch, 
are related to the deformation, disintegration, and flow of the food 
under a force, and are measured objectively by functions of mass, 
time, and distance. The difficulty in defining food texture also aris-
es from the fact that there are a large variety of foods with vast-
ly different textural characteristics and different people may have 
different descriptions or expectations for different types of food. 
Consequently, diverse terminologies have been used to describe 
the textural characteristics and it is hence important that objective, 
standard methods be adopted for measuring the textural properties 
of food.

2.4 Importance of Textures
Food texture plays an important role in whether the consumers 
like the food product or not . Texture is one of the attributes used 
by consumers to assess the food quality. Food texture is part of our 
sense when we feel the food in our month. It is can be described in 
the terms such as ‘hard,’ ‘soft,’ ‘liquid,’ ‘solid,’ ‘rough,’ ‘smooth,’ 
‘creamy,’ ‘crumbly,’ ‘crispy,’ ‘lumpy,’ ‘gritty,’ etc. Such textural 
terms are directly related to the density, viscosity, surface tension, 
and other physical properties of a particular food product [9].The 
textural characteristics of a food are measured by sensory assess-
ment tests.

2.5 Properties of Food and Principles of Processing
The texture of foods is mostly determined by their moisture and 
fat contents, and the types and amounts of structural carbohydrates 
(cellulose, starches and pectic materials), hydrocolloids and pro-
teins that are present. Dar and Light (2014) describe methods to 
design and optimize textural characteristics and methods to assess 
texture. The journal ‘Food Structure’ reports research into food 
structure in the context of its relationship with molecular compo-
sition, processing and macroscopic properties (e.g. shelf stability, 
sensory properties) and can be found at www.journals.elsevier.
com/food-structure.Food texture has a substantial influence on 

consumers’ perception of ‘quality’ and during chewing, informa-
tion on changes in the texture of a food is transmitted to the brain 
from sensors in the mouth, from the sense of hearing and from 
memory, to build up an image of the textural properties of the food.

2.6 Food Texture Design and Optimization
Food texture has been one of the fundamental characteristics that 
consumers look for in their food products and drives consumer 
liking and purchase intent. This has always been important but as 
science and technology have developed, it is increasingly possible 
to optimize texture and to target new product texture by design. 
There are three main categories of texture related product devel-
opment initiatives that are commonly encountered in the food in-
dustry.

A) Developing a new food product with a desired target for texture 
as part of the overall eating experience.
B) Building back the texture of an existing food product after 
changing some key ingredients, for example, reducing fat in a 
sauce/dressing or adding whole grains to a bread loaf. In either 
case, it is desirable to maintain texture and the eating experience 
while creating a more healthy and desirable nutritional profile.
C) Transforming the texture of an existing product to one that is 
more highly desirable for the target consumers. One of the best 
ways to assess the attention on food texture is to look for texture 
claims on food products introduced to the marketplace. It is possi-
ble to do this using many different approaches.
 
In recent years, front of package texture claims have risen so that 
almost 1 in 2 products launched has a front of package texture 
claim. It is possible to review these claims through using any suit-
able market insight tool. A key area of focus where texture will 
need to be addressed is cost optimization and affordability initia-
tives as fluctuations in price of food. 
Ingredients necessitate initiatives to optimize the cost of food for-
mulations while maintaining a desirable eating experience. This 
could include replacement of costly sources of carbohydrates, fats 
or proteins with more cost-effective ones while minimizing un-
desirable changes in the eating experience. Another area of focus 
continues to be the reduction of ingredients that could be harmful 
if consumed in excess. Current initiatives in different parts of the 
world include reduction of different types of fats, salt, and sugar. 
These ingredients have an impact on texture and flavor but can 
also have impact on other factors including shelf stability and food 
safety. The impact of reducing or eliminating the undesirable in-
gredients from the food formulations needs to be compensated for 
by using a combination of ingredients and processing.

2.7 Texture Parameters of Fruits and Vegetables
Textural parameters of fruits and vegetables are perceived with the 
sense of touch, either when the product is picked up by hand or 
placed in the mouth and chewed. In contrast to flavor attributes, 
these characteristics are fairly easily measured using instrumental 
methods. Most plant materials contain a significant amount of wa-
ter and other liquid-soluble materials surrounded by a semi-perme-
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able membrane and cell wall. The texture of fruits and vegetables 
is derived from their pressure, and the composition of individual 
plant cell walls and the middle lamella “glue” that holds individual 
cells together. Cell walls are composed of cellulose, hemicellulose, 
pectic substances, proteins, and in the case of vegetables, lignin. 
Tomatoes are an example of a fruit vegetable that is approximate-
ly 93–95%water and 5–7% total solids, the latter comprised of 
roughly 80–90% soluble and 10–20% insoluble solids. The great-
est contributor to the texture of tomato products are the insoluble 
solids, which are derived from cell walls. The three-dimensional 
network of plant cell walls is still unresolved, but is a topic of 
great interest to scientists in that to a large degree it dictates the 
perception of consistency, smoothness, juiciness etc. in fruit and 
vegetable tissues . 

According to Bourne (1982) the textural properties of a food are 
the “group of physical characteristics that arise from the structural 
elements of the food, are sensed by the feeling of touch, are related 
to the deformation, disintegration and flow of the food under a 
force, and are measured objectively by functions of mass, time, 
and distance.” The terms texture, rheology, consistency, and vis-
cosity are often used interchangeably, despite the fact that they 
describe properties that are somewhat different. In practice the 
term texture is used primarily with reference to solid or semi-solid 
foods; however, most fruits and vegetables are viscoelastic, imply-
ing that they exhibit combined properties of ideal liquids, which 
demonstrate only viscosity (flow), and ideal solids, which exhibit 
only elasticity (deformation).

Table 1: Parameters That Can Be Measured Using a Texture Analyzer

Adhesiveness Gumminess
Chewiness Hardness
Cohesiveness Rupture strength
Consistency Springiness
Crispiness Stiffness
Crunchiness Stringiness
Elasticity Texture profile analysis
Extensibility Toughness
Firmness Work to cut
Fracturability Work to penetrate
Gel strength Work to shear

Source: Adapted from Brown, r.d., 2010. Food Texture Analysis.

2.8 Texture Perception
Texture perception begins with the structure of a food material (i.e. 
how the molecules or microstructures are arranged geometrically). 
When this structure is put in to the mouth or manipulated with our 
hands, it undergoes changes such as size reduction and moistening 
caused by salivation. The food structure, together with mastica-
tory action, produces stimuli, which are converted by neural fac-
tors into a texture response from the brain. These responses can be 
converted into intensity ratings of certain textural attributes, which 
are usually rated by trained sensory panels. Food texture is a cog-
nitive property assigned to foods on the basis of how senses inter-
act with the food by vision, touch, and oral processing. Therefore, 
food texture is perceived during the conversion of food structure 
into a bolus through a complex series of oral manipulations includ-
ing ingestion, processing, and swallowing. Food texture provides 
a physical barrier to ingestion, as foods must be masticated to a 
degree of size, structure, and lubrication that prepares them for 
safe swallowing (Van, 2009). Through this, food texture influences 
eating rate and, in recent years, attention has turned to the impor-
tance of fast and slow eating rates in moderating energy intake. A 
met analysis of eating rate studies has confirmed that eating rate 
is associated with higher energy intakes, and may be an important 
contributor to positive energy balance and weight gain. 

Furthermore, texture responses can be converted into preference 
evaluations, typically rated by consumers [10]. In addition to tex-
ture perceptions that occur in the mouth, vision, touch, and audi-
tion also play important roles in texture perceptions. Visual tex-
ture is the first textural attribute that is noticed when evaluating 
textural properties of foods. Visual texture judgments are largely 
dependent on prior eating experiences. Vision creates expectations 
of the texture in the mouth or in the hands. If these expectations 
are violated, the food may be rejected [11].Textural properties that 
can be evaluated visually include shine, and surface roughness and 
reflection, to mention but a few. Tactile sense, i.e. the sense of 
touch, is also used for texture evaluations. Texture evaluations can 
be made either directly, mainly by touching or manipulating the 
food material with the fingers or indirectly by touching the food 
with a knife, fork etc. Introduced a list of texture attributes that 
can be used for describing the, ‘hand feel’ properties of paper and 
fabric. These attributes can be adapted to food product evaluations. 
Texture attributes that can be evaluated manually include mechan-
ical (such as force to compress), geometrical (gritty, fuzzy), and 
moisture (oily, wet) attributes. Most of these texture properties are 
perceived by contact between skin and material surfaces. 

Moving skin (e.g. finger) across the surface (e.g. skin of an orange) 
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sets up vibrations in the skin which are thought to be a critical sen-
sation in tactile texture perceptions. It has been demonstrated that 
it is possible to differentiate textural properties of food samples, 
such as cheeses, using either hand or mouth evaluations. Lips are 
also important for tactile texture perception. They are especially 

sensitive to assessing surface roughness and other related food 
attributes (Heath and Prinz, 1999). However, when it comes to 
evaluating the degree of certain textural attributes (e.g. crispness), 
evaluations done in the mouth are found to be more exact than 
those done with the hands.

Figure 2: Characteristics of Texture and the Place of Determination and the Evaluation

2.9 Classification of Sensory Food Texture Attributes
The terms ‘structure’ and ‘texture’ commonly appear when con-
sidering food texture, and they are sometimes confused with each 
other. Both have specific meanings. The structure of the food can 
be defined as “the nature of and relationship between component 
parts of a body or material”. The word texture again is defined 
as “the attribute of a substance resulting from a combination of 
physical properties, which are perceived by the senses of touch 
(including kinaesthetic and ‘mouthfeel’), sight, and hearing. Phys-
ical properties may include size, shape, number, nature, and con-
firmation of constituent structural elements. Texture perceptions 
are caused by food structure [10,12]. And structure can be clas-
sified into four levels based on how it is observed. These classes 
are chemical, electron microscopic, light microscopic and gross 
observation. The chemical structure deals with the molecules that 
make up the food and how these molecules interact with each oth-
er. The electron microscopic level has to do with the aggregation 
of molecules and their assembly into components, and the light 

microscopic level deals with the same items on a larger size scale. 

3. Texture-Flavor Interactions
3.1 Texture Effects on Basic Tastes
Texture sensation does not merely occur as a response to teeth, 
isolated from other stimuli. In a normal eating situation, interac-
tions between texture, taste, and aroma take place. One of the most 
well-known texture-taste interactions is that increasing viscosity 
reduces perceived taste intensity. Studied the effects of carboxyl 
methyl-cellulose and gelatin solutions on perceived sweetness and 
bitterness the study demonstrated that increasing consistency of 
the samples reduced the perceived intensity of these two tastes. 
A similar effect was found when thickness of tomato juice, or-
ange drink, and coffee was increased with hydrocolloids, reducing 
perceived tastes of sourness and bitterness. This reduction effect 
is hydrocolloid-, drink- and taste-specific. For example in case 
of sweetness, produced by sucrose and fructose, taste reduction. 
Caused by increasing viscosity is based on the physiologic fact 
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that to be tasted the sugar compound must diffuse to the surface 
of the taste buds on the tongue. The diffusion rate is dependent on 
the mobility of the tasting in the matrix and thus depends on the 
concentration of the tasting and the rheological properties of the 
thickener used [13].

3.2 Texture Effects on Odor
In addition to texture-taste interactions, texture affects odor per-
ceptions obtained by sniffing orthonasally. According to Pang born 
and Szczesniak (1974), the addition of hydrocolloids in water solu-
tions generally reduces odor intensity. A similar finding was made 
with beverages: an increase in hydrocolloid concentration reduced 
aroma intensity remarkably.  The reason suggested for odor reduc-
tion was that the large hydrocolloid molecules entangle and trap to 
small odor molecules, which results in reduced vapor pressure of 
the solutions. It was supposed that the texture-odor interactions are 
linked to molecule size and to polarity and volatility of the odor 
and flavor). More recent literature has shown that increasing hy-
drocolloid concentration reduces the partition coefficients of vol-
atile compounds. The reduction is caused by interactions between 
particular volatile molecule and particular hydrocolloid [14].

3.3 Texture Effects on Flavor
Besides texture interactions with basic taste and odor, texture-fla-
vor interaction has been reported. In the case of normal eating and 
sensory evaluation, flavor is usually defined as perception of taste 
and aroma together, obtained retro-nasally in the mouth during eat-
ing. Taste and odor interactions occur when evaluating flavor. Cliff 
and Noble (1990) noticed that increasing glucose (tastant) level 
raised the fruitiness (flavor) evaluations of glucose-aroma water 
solutions, even though the aroma (peach) level maintained stabile. 
Vice versa, when aroma level was raised, the sweetness evalua-
tions increased regardless of constant glucose level. Similar results 
have been obtained with different aromas and tastings. Thus, tastes 
are capable to increase aroma intensities and conversely, aromas 
may increase taste sensations (Noble, 1996). Tactile sensations 
play also significant role in flavor perception (Noble, 1996). In 
general, an increase in food viscosity reduces perceived flavor in-
tensity. Indicate that increasing gelatin concentration of gel-type 
samples resulted in decreased perceived sensory flavor intensity. 
Similar results were obtained by Guinard and Marty (1995), who 
demonstrated that firm gels released flavor of lower intensity than 
soft gels. In addition to diminished flavor intensity, increasing 
mechanical strength of the gel-type samples results in prolonged 
flavor perception. This may partly be due to the total surface area 
of a firm sample available for flavor release increasing at a slower 
rate during mastication than that of a fragile sample. Thus, the total 
chewing time needed to masticate firm samples is also longer than 
that needed for fragile samples.

As described above, texture affects taste, odor and flavor percep-
tions of foods. Furthermore, different tastants have been reported 
to have effects on perceived textures. Sucrose has been demon-
strated to increase physically measured viscosity of hydrocolloid 
solutions, whereas sodium chloride and caffeine decrease apparent 

viscosity. Citric acid, in turn, decreases both apparent and phys-
ically measured viscosity of similar hydrocolloid solutions. The 
addition of a specific flavorant (butyric acid) has also been shown 
to reduce the sensory and physically measured viscosity of hydro-
colloid samples. Thus, all interactions discussed above are tastant, 
aroma and texture specific, and all food components together de-
termine the how taste, odor, flavor and texture of foods are per-
ceived [11,15].

4. Measurement of Food Texture
4.1 Trained Sensory Panels
Sensory evaluations of texture produce information on how people 
perceive and react to texture when using products [15]. To obtain 
reliable and objective sensory measurements, trained sensory pan-
els are needed for texture evaluations. Without appropriate train-
ing, subjects use their own frames of references in the evaluation. 
These objectives references differ because of different sensory 
experiences, cultural background, environment factors, and gen-
eral personal history. Through training, it is possible to develop a 
common frame of reference to be used during evaluations. Such a 
panel would be able to provide similar qualitative and quantitative 
responses.

4.2 Consumers Texture Profile
The consumer texture profile method is recommended by (1975) 
when consumers’ texture perceptions, other than liking, are of in-
terest. The method uses a list of descriptive texture terms devel-
oped by a trained texture profile panel. The terms ‘good’ and ‘bad’ 
are added to the list to obtain an overall measure of texture quality. 
The subjects are asked to evaluate given attributes on a 6-point 
scale anchored ‘not at all’ – ‘very much so’. The problem is that 
consumers may not understand all the texture attributes as similar-
ly as the trained panelists do. A common opinion is that consum-
ers can evaluate a few “simple” texture attributes (like hardness), 
but more technical attributes (like factorability) are not suited for 
consumer testing. To evaluate these “simple” attributes, the rela-
tive-to-ideal scale is recommended. The scale is anchored from, 
for example, ‘not nearly too hard’ to ‘much too hard’, with ‘just 
right’ being in the middle. The scale measures the desirability and 
optimum levels of attributes from a consumer point of view.
 
4.3 Texture Profiling
Since texture is a multi-parameter attribute, as evidenced by a 
large number of words used to describe it, it is only logical to try 
to introduce some order and classify these terms’ sensations into 
certain categories. An attempt at doing this is shown in Tables 1 
and 2 for solids and semi- solids and Table 3 for liquids [17]. The 
classification of textural terms for solids and semi-solids gave rise 
to a profiling method of texture description (TPA) applicable to 
both sensory and instrumental measurements with the sensory 
method the evaluation includes several steps outside and inside 
the mouth, from the first bite through mastication, swallowing and 
residual feel in the mouth and throat. Its use is based on standard 
scales for the mechanical parameters which are also employed for 
selecting and training of panel members [16].
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The scale covers the entire range of hardness found in food prod-
ucts, from cream cheese at the low end to rock candy at the high 
end. It was recommended that when testing specific products the 
scale should be expanded in the intensity range covered by the test 
products. Experience gained in subsequent practical applications 
of these scales led to some modifications and development of ad-
ditional scales described in a publication by Munoz (1986). With 
the instrumental method, texture profiling involves compressing 
the test substance at least twice and quantifying the mechanical 
parameters from the recorded force-deformation curves. With tem-
perature sensitive foods, e.g. gelatin gels or chocolate, the pro-
filing should be extended to temperature and tests performed at 
several temperature levels. 

Texture Profile Analysis is a popular double compression test for 
determining the textural properties of foods. It is occasionally used 
in other industries, such as pharmaceuticals, gels, and personal 
care. During a TPA test samples are compressed twice using a tex-
ture analyzer to provide insight into how samples behave when 
chewed.  The TPA test was often called the "two bite test" because 
the texture analyzer mimics the mouth's biting action. The textural 
identity of any food is rarely a simple matter of understanding a 
singular attribute such as hardness or cohesiveness. The texture of 
any food is multi-faceted and tied to consumers' sensory expecta-
tions. It is not sufficient to deliver a food with a target hardness and 
springiness value if consumers do not like it and it does not meet 
their expectations for that food type.

5. Conclusion
Food texture is a collective term of sensory experiences originat-
ed from visual, audio and tactile stimuli. The sensation of food 
texture plays a crucial role in influencing consumers’ liking and 
preference of a food product. Consumer concern and interest of 
food texture vary from one type of food to another. For solid foods, 
sensory experience associated with fracture and breaking could be 
the most relevant textural features, whereas the sensation of flow 
behavior could be the most critical texture-related feature for flu-
id foods. For semisolid or soft solid foods, different patterns of 
stress–strain deformation provide key information for the delicate 
texture variation among this type of food. Food texture and food 
structure are the two internally linked properties. Although food 
structure influences textural properties of a food, it is regarded as 
material property of the food. The term food texture has a strong 
inclusion of sensory experience. Ingredient interactions and food 
processing and preparation are the most important industrial ap-
proaches for food texture (or food structure) creation or modifica-
tion. Moisture content and fat content are the two key determining 
factors for texture creation. Content of air, as expressed as struc-
ture openness, also plays a critical role in texture creation. Using 
these parameters as three dimensions, foods can be conveniently 
grouped for their textural properties.

It is only when food physics interacts with oral physiology that the 
sensation and perception of food texture becomes possible. The 
underpinning principles of food texture sensation are very differ-

ent from that of taste and aroma. Mechanoreceptors are the key 
for the detection of texture stimuli. However, the interpretation of 
these sensory stimuli is a very complicated internal process where 
the underlying psychophysical principles are still not fully under-
stood [18-52].
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