
Panel Results For 

Introduction 
The primary output from the sensory evaluation laboratory 

in the corporate environment is information of a unique 
nature not available by other means. This information pro- 
vides a rational basis for technical and management deci- 
sions about products and their success in the marketplace. 
While sensory information is not the only basis for a decision, 
its focus on product is independent of other factors such as 
label, price and image. The sensory information may be 
concerned with perceived similarities, differences and char- 
acteristics of products, as well as acceptance attitudes 
formed on the basis of those perceptions. In this framework, 
a sensory resource represents a function which is supportive 
of a wide range of business activities, including product 
development, purchasing, manufacturing, quality control, 
quality assurance, sales, marketing and legal. This is an 
extensive list of company activities which can benefit from 
sensory information; however, the extent of involvement by 
sensory evaluation will depend on organizational needs and 
priorities and the extent to which sensory resources are 
available. 

To a considerable degree, successful use of sensory 
information reflects management awareness of the derived 
benefits and its support for the resource. Developing the 
resource, establishing a basis for operation and providing 
actionable information are achievable but cannot be devel- 
oped overnight. Successful programs generally develop from 
a plan and timetable, and the active support of a manage- 
ment that seeks a more comprehensive approach to product 
business decisions. 

While this presentation emphasizes sensory methodology 
and some selected applications, the reader should keep in 
mind that its successful application requires an organized 
effort and management support. Our objective in this presen- 
tation is to delineate the different categories of sensory 
information, identifying the characteristics for each, and to 
describe how sensory information can be organized and 
used for making management decisions. 

Definition of Sensory Evaluation 
In 1975, the Sensory Evaluation Division of the Institute of 

Food Technologists (Anonymous, 1975) prepared the follow- 
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ing definition: “Sensory evaluation is a scientific discipline 
used to evoke, measure, analyze and interpret reactions to 
those characteristics of foods and materials as they are 
perceived by the senses of sight, smell, taste, touch and 
hearing.” Although this definition may be viewed as wordy, it 
accurately reflects the basic concepts taught to today’s stu- 
dents of sensory evaluation (American Society for Testing 
and Materials (ASTM), 1968; Amerine et al., 1965; Stone and 
Sidel, 1985). 

That sensory evaluation is a scientific discipline is a clear 
declaration that it uses the tools of science and is itself open 
to scientific scrutiny. Contemporary sensory methodology 
focuses on the measurement process where foods and ma- 
terials constitute stimuli and where human response to those 
stimuli is measured, analyzed, and reported. 

Classification of Sensory Evaluation 
Test Methods 

Sensory evaluation methods are grouped into three basic 
categories: Discriminative, Descriptive, and Affective. Occa- 
sionally a fourth category, Quality, is added; however, the 
latter is primarily a unique combination of descriptive and 
affective evaluations. The test categories are differentiated 
mainly by evaluation objective, task and the qualification 
criteria for subject selection. Within each test category, there 
are different test methods, selection of which is determined 
in part by the test objective, type of product and availability of 
qualified subjects. That different methods have been devel- 
oped and continue to be used provides some support to the 
concepts that “there is no all-purpose universal test method.” 
and that “test methods are equally sensitive when used in the 
appropriate situation” (Stone and Sidel, 1985). 

Discrimination Testing 
The objective of the discrimination test is to determine 

whether there is a perceived difference between products. 
Frequently used discrimination methods include paired-com- 
parison, duo-trio, and triangle tests. 

Discrimination methods are equally sensitive; however, 
selection of a specific method should be based first on the 
product and second, on the nature of the problem. For 
products with high taste and odor interaction potential (diffi- 
cult to remove from the palate), paired methods are more 
appropriate because they minimize fatigue and loss of sensi- 
tivity. 

To participate in a test, all subjects must be screened and 
qualified, based on their demonstrated ability to perceive 
differences, typically in the product category being tested. 
Inasmuch as the test is a small panel test; Le., requiring not 
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more than about 20 subjects, the importance of having 
qualified subjects cannot be overemphasized. In some situa- 
tions, as few as 10 subjects might be used. For optimal 
efficiency, subjects should participate in replicate trials, 
which enhances the likelihood of finding a difference. In each 
test, the subject’s task is to select a product from an array 
based on a specified instruction; for example, “most sweet,” 
“same as reference” or “different sample.” The number of 
correct selections are totaled and a statistical test used to 
determine whether this number is statistically significant. 

Descriptive Testing 
The objective of descriptive tests is to label the perceived 

sensory characteristics of a product and provide a measure 
of intensity for each labeled characteristic. The most fre- 
quently used methods are Flavor Profile” (Cairncross and 
Sjostrom, 1950), Texture Profile (Szczesniak et at., 1963), 
and Quantitative Descriptive Analysis (QDA)’* (Stone et al., 
1974; Stone and Sidel, 1985). Other methods include diag- 
nostic and dilution procedures, and variations of the primary 
methods (Stone and Sidel, 1985). 

To participate in descriptive tests, all subjects are 
screened and qualified and undergo an extensive amount of 
training, depending on the specific method. More information 
about the training can be found in the aforementioned 
references. Descriptive tests use even fewer subjects than 
the discrimination test; about 6 to 12 subjects is typical. With 
this limited number, repeated trials and statistical treatment 
of the results is very important. Currently, most methods are 
proposing these practices, which were delineated in detail in 
the QDA method (Stone et al., 1974). Together, discrimina- 
tion and descriptive tests are classified as analytical sensory 
tests (Amerine et al., 1965), in contrast to affective tests. 

Quality Testing 
The objective of the quality test is to assign a numerical 

value or grade to a product, according to previously estab- 
lished standards. Each value, representing a combination of 
sensory characteristics and intensity, is ordered in a se- 
quence representing increasing or decreasing quality (and 
presumed acceptability). Typically, the values, order and 
description of each grade are standardized by technically 
trained experts. During training, references representing 
each scale value are made available and later the subject is 
expected to correctly match product with a description or 
grade value. In most cases, there is a proven or assumed 
relationship between physical-chemical properties and scale 
category and the responses are assumed to be invariant. We 
will not discuss quality tests further in this presentation (see 
Sidel et al., 1983 for additional discussion), other than to note 
that the relationship between quality grading and consumer 
acceptance may not always prove to be satisfactory 
(McBride and Hall, 1979; Sidel et al., 1981). 

Affective Testing 
The objective of the affective sensory test is to determine 

whether there is a difference in preference or degree of liking 
among products. Whereas the previously discussed tests 
directly measure perception, the affective test measures a 
subjective attitude about a product. 

The most frequently used methods are the paired prefer- 
ence test and the nine-point hedonic scale (Jones et al., 
1955). For the former, the subject chooses the preferred of 
two products and for the latter, the subject provides a mea- 
sure of degree of liking for each product. For sensory evalua- 
tion, the nine-point hedonic scale is far more useful, not only 
providing a measure of how much each product is liked, but a 
number of other measures of product preference. In situa- 
tions involving more than two products, the nine-point scale 
also is more efficient. 

To participate in affective tests, subjects must be 
screened and qualified based on their attitudes (Le., liking) 
about specific products and/or product categories. Subjects 
who have been qualified for analytical tests cannot partici- 
pate because of their biased responses. For sensory accep- 
tance tests, about 40 subjects is sufficient; frequency of 
participation is limited to minimize learning andior other 
effects that could bias their responses. While fewer subjects 
can be used, some caution is needed in generalizing the 
results. Larger number of respondents, as many as 100 or 
more, may be required if there is interest in special subsets of 
respondents. However, such tests may best be done within 
the framework of marketing research. For more discussion 
on this issue, see Stone and Sidel (1985). 

Applications for Sensory Evaluation 
The methods, subjects and test procedures are the re- 

sources available to the sensory professional; however, it is 
the application of those resources to the wide range of 
project situations which represents the greatest opportunities 
and challenges. The remainder of this presentation describes 
various project situations and how sensory tests may be best 
used to provide information necessary for technical and 
management decisions. 

New Product Development 
In product development, the technical objective is to 

achieve a specified level of acceptance within the confines of 
a product concept. Accompanying that concept, there may 
be a target sensory description. 

In the early stages of development, where the specialist 
elects to examine multiple product avenues which can 
achieve the target objective, the discrimination model is 
helpful in eliminating products which are physicallj, but not 
perceptually, different. The descriptive method is used to 
determine how closely the test product “matches” the 
targeted sensory description, competitive products or a con- 
trol from a previous evaluation. Also, the descriptive test can 
be used to establish the relationship between ingredient and 
process changes, and changes in perceived attributes. Final- 
ly, the affective test can be used to determine the influence of 
ingredient and process changes on product acceptance. In 
this way, sensory information can be used to guide the 
development effort and assess the current status of the 
project. 

Product improvement 
For meat products currently marketed by a company, 

agricultural, ingredient, processing and packaging changes 
may provide opportunities for improving sensory acceptance. 
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Although those changes may have a sound theoretical basis, 
it is recommended that experimental product be evaluated 
before these changes are adopted. The affective test can 
assist here, by determining whether the new product is in fact 
better liked, before such claims are made. Prior to promising 
the consumer a new and improved product, it is best to first 
confirm that the product is liked better than the current 
standard (or at least liked as well!). Positive results on a 
sensory acceptance test should then be followed by larger 
scale market research testing. Recent history has clearly 
demonstrated that marketing considerations are important in 
determining whether the consumer will respond favorably to 
the product, even if it represents a sensory improvement. 

Cost Reduction 
To be successful in a highly competitive market, it is 

necessary to provide consumers with products at a price that 
they will purchase and that provides satisfactory profit to the 
manufacturer. The primary sensory objective in cost reduc- 
tion efforts is to achieve that reduction without introducing a 
perceived difference between the current and cost-reduced 
product. Clearly, the discrimination test is the method of 
choice. If the discrimination panel finds no statistically signifi- 
cant difference between the two products, it is reasonable to 
expect that the consumer will not as well. If the product being 
evaluated can be prepared in different ways for consumption 
(e.g., boiling and frying) it should be evaluated for each 
significant preparation condition. It is possible that the per- 
ception of product differences may be influenced by these 
different preparation practices. 

If the discrimination panel detects a difference, the manu- 
facturer may need to assess the possibility that the difference 
translates into lower acceptance. A sensory acceptance test 
can be used to provide that information. Significantly lower 
acceptance for the cost-reduced formulation means that 
there is some risk in using that formulation. However, equal 
or higher acceptance would be an encouraging result, indi- 
cating that market research testing is a reasonable next step. 

If the cost-reduced product is discriminably different and 
less acceptable, descriptive testing can be used to determine 
which sensory characteristics are different and the perceived 
intensity of those differences. Development efforts are then 
directed at altering the specific attributes related to the per- 
ceived difference. 

Production Scale-up 
Following completion of a development project, it is nec- 

essary to move from pilot plant to production quantities 
without introducing substantive product differences. For ex- 
ample, equipment and ingredient quantities can differ sub- 
stantially when scaling up from a 1000-pound pilot run of a 
delicatessen item to a 100,000-pound production run. 

The discrimination test is the method of choice to deter- 
mine whether production and pilot plant products are per- 
ceived as different. Examination of product prior to testing, or 
actual test results, may indicate that there is a perceived 
difference, thus making it necessary to plan for acceptance 
or descriptive testing. Acceptance testing is used to deter- 
mine whether there is a difference in acceptability between 
pilot and production samples. Production product that is 

equal to or better liked than pilot plant may be a viable 
replacement for the pilot-plant product. However, market 
research testing is recommended to confirm these accep- 
tance results. 

Descriptive testing would be used if the decision is to 
describe the sensory differences between production and 
pilot-plant products for the purpose of identifying the possible 
cause of the difference. For example, differences in oven 
size may affect a variety of taste and texture characteristics 
in a turkey loaf. 

Shelf-Life 
Storage stability or shelf-life studies are important in de- 

termining when a product must be removed from distribution 
or for identifying ingredient, package or process variables 
which can extend product shelf-life. The sensory testing 
objective in shelf-life studies is to establish the relationship 
between storage conditions, perceptible changes in sensory 
characteristics and product acceptance. “Zero” time testing 
requires both descriptive and affective testing to provide a 
benchmark for later evaluations. 

Often a control product, stored in conditions designed to 
minimize change or prepared fresh for each test period, is 
evaluated along with products representing one or more 
experimental conditions. If a control is used, the discrimina- 
tion test is employed at the timed withdrawal periods to 
determine whether there is a difference between the control 
and the product representing the storage treatment. A failure 
to find significance is interpreted to mean that the experimen- 
tal product has yet to exhibit a significant sensory change. If 
a difference is found between control and treated product, 
the latter is considered significantly changed. Descriptive and 
acceptance testing of the experimental and control products 
can be used on a scheduled basis to determine whether the 
control itself is significantly changing over time. In this case, 
the control product is of questionable value. 

Descriptive testing can be used to identify ingredients, 
packaging and process variables that are sensitive to the 
effects of the storage conditions. This information is then 
used to guide the development process toward identifying 
the physical correlates to the sensory perceptions, correcting 
those most sensitive to change. 

Quality Control 
Quality control evaluations are conducted for the purpose 

of insuring that production is consistent and in accordance 
with established quality standards for a product. Sensory 
tests can be done on receipt of raw ingredients, product 
during production and finished product. The discrimination 
test model can be effectively adapted to satisfy the require- 
ments of a quality control assessment of product during all 
stages of processing (Stone and Sidel, 1985). The descrip- 
tive test may be used to describe the sensory characteristics 
of products during specific processing stages or to describe 
the finished product. In this way, a descriptive target repre- 
senting acceptable quality product can be used to measure 
how closely finished product matches a target. 

The use of formal sensory evaluation procedures for 
quality control purposes is particularly challenging because 
most of the testing is done outside of the typical sensory 
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environment, the decisions have immediate financial conse- 
quences and the time constraints require extensive modifica- 
tions to standard methods, procedures and practices. A 
failure to fully appreciate the consequences of such a com- 
mitment has made it difficult for most sensory professionals 
to realize much success in quality control. Nonetheless, the 
economic benefits are such as to encourage the use of 
sensory evaluation in quality control. 

Acceptance Optimization 
Formulating food products that have maximum appeal to 

the consumer attracted considerable attention in most com- 
panies and has led to the development of what are classified 
as optimization procedures. The sensory objective of opti- 
mization is to identify a combination of specific sensory 
attributes that will result in optimal sensory acceptance by 
the consumer. To accomplish this, it is necessary first to 
determine the contribution of specific sensory characteristics 
to product acceptance (Schutz, 1983; Sidel and Stone, 
1983). In optimization research, a set of products containing 
different amounts of perceived variables for that product are 
evaluated by a trained descriptive panel and separately for 
liking by a consumer acceptance panel. The data are statisti- 
cally analyzed to establish direct links between product 
variables, sensory perception of those variables and con- 
sumer acceptance. Statistical weighting identifies the contri- 

bution of important sensory variables to acceptance and the 
model building stage provides for integrating important 
variables to derive a combination of sensory characteristics 
which will yield optimal sensory acceptance by consumers. 

Optimization, while relatively easy to describe and having 
considerable appeal, should not be initiated without consider- 
able attention given to the specific procedures and practices 
and the application of results. Since such models are intend- 
ed as predictive tools for a particular product category, 
extensive testing involving as many as 25 or more products 
will yield substantial information in addition to predictive 
models. The success of such efforts is highly influenced by 
the planning before testing and the ability to translate results 
in actionable new products. 

Conclusion 
The sensory evaluation function within the consumer 

products company is a unique and valuable resource 
throughout the development and manufacturing process. 
Properly designed sensory studies, utilizing appropriate sen- 
sory practices, will yield reliable, valid and useful information. 
The incorporation of sensory information in the decision- 
making process will increase the likelihood for accurate 
prediction of consumer response to the sensory components 
of products and provide the potential for increased success in 
the marketplace. 
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