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 PREFACE 

 

 Food Science and Sensory Analysis is one of courses in OTTIMMO 

International Master Gourmet Academy. This module is intended for student in 3rd 

semester who take food science and sensory evaluation subject. This is the first 

edition of “Sensory Evaluation Module”. Six different methods are taught for 

analyzing the sensory of panelist for food product in this module.  

 This module will explore the fundamentals of sensory evaluation course. In this 

module, the author has attempted to present an easy way to understand about sensory 

evaluation method.  
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INTRODUCTION 

 Food is consumed because it can stimulate human sensing organs to 

consume it. Human sensing organs serve as measuring instrument for 

detecting whether a food favored or not. We can measure color of food 

using colorimeter and measure milk temperature to pasteurize using 

thermometer. However, we can’t measure food preference (like or dislike) 

using any instrument.  

 Sensory evaluation is an instrument used to measure food preference 

using human sensing organs. It is used the senses for measuring texture, 

sighting, the scent and flavor of food product. Humans have five senses: 

taste, smell, touch, sight, and hearing. All of the senses are important when 

eating a food. There is no instrument that can replace or replicate the 

human senses, making the sensory evaluation subject is important to learn.  

 Sensory evaluation is one of an area that generally well-known and 

important for food industry. However, many people considered that 

application of sensory food evaluation only needed to the research and 

development department in food industry. In fact, sensory evaluation can 

be used in many areas such as: 

• To evaluate or improve quality of food product 

• To provide information for decision making (launching a new lamb 

steak or a new chicken steak in steak restaurant). 

• To determine shelf-life of a product 

• To test the taste of new recipe to others people  

• To test the taste of modified recipe  
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• To compare our new product to competitor’s product 

• And so on 

Before going to the next chapter, think about eating a potato chip. 

First you see the chip (maybe you notice if it has any dark/burnt spots?). 

Next if you touch it (maybe you notice if it’s greasy?) or if it’s thick?). Then, 

as you bring the chip to your mouth, you smell it (maybe you smell the 

seasoning?) or the oil it was fried or baked in?). Then you eat it and hear the 

crunch of the chip, and you probably also taste the saltiness (maybe you also 

experience some additional flavor?). Imagine if any one of these experiences 

was missing — would a chip be the same if you didn’t hear it crunch in your 

mouth? 
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1.3 Method 

There are 3 types of organoleptic method, namely discriminative test, 

descriptive test and affective test. Discriminative tests include Triangle Test, 

Duo Trio Test and Paired Comparison Test.  Discriminative test is used to 

find out if there are differences between the samples presented. Meanwhile, 

the descriptive test is used to describe the intensity of product differences. 

Furthermore, the affective test is divided into 3 methods namely 

Preference test, Acceptance test, and Hedonic Test. This test is used to 

measure the preference and/or acceptance of a product (Carpenter, et al., 

2000). 

 

1.4 Panelists 

People who test the food in sensory evaluation named “Panelists”. 

Panelists can identify the sensory properties that will help to describe the 

product. The panelists for sensory evaluation must not people who 

dislike the food. For example, if we want to evaluate the taste of our 

homemade yoghurt, the panelist who test our yoghurt must be people who 

like the yoghurt.  

Panelist divided into two categories, untrained panelist and trained 

panelist. Trained panelists are usually used for descriptive and 

discrimination methods. Meanwhile, affective method is held by untrained 

panelists (Watts, et al., 1989).  



 

  
 S e n s o r y  E v a l u a t i o n  M o d u l e  

 
Page 6 

Trained panelists are selected through some selections; one of them 

is sensitivity / threshold method. Panelists are asked to recognize the level 

of taste (sweet, sour, and so on).  

 
Table 1. Examples of samples and concentrations used for determining 

recognition levels for taste 

Property Material Concentration (g/L) 

Sour Citric acid 0.43 
Bitter Caffeine 0.195 
Salt Sodium Chloride 1.19 

Sweet Sucrose 5.76 
Umami Monosodium Glutamate 0.595 

Source: ISO 3972:1991 

 

1.5 Environment 

In general, based on Watts, et al., (1989), the facilities for sensory 

analysis must meet the basic requirements.  The basic requirements for 

sensory analysis are: 

1. A food preparation area 

2. A separate panel discussion area 

3. A quiet panel booth area 

4. A desk or office for the panel leader 

5. Supplies for preparing and serving samples 

 

1.6 Utensils 

Utensils used for sensory evaluation method are the vessel and 

cutlery if needed. The vessel or container for sample should give no 

additional sensory characteristic to the sample. We can use glass, but it is 
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more expensive than plastic, and can be hazard.  Clear or plain white 

containers are recommended to use in food sensory evaluation.  

 

1.7 Analysis of Data 

Analysis of data is different for each sensory evaluation method. 

Analysis of data for each method can be seen in the next chapter. Hence, 

the results of the sensory evaluation are stated clearly and concisely in a 

written report (explained in the next chapter) that is also completed with a 

summary of data, sample identity, and other information deemed necessary. 
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Figure 1. Preference Questionnaire Test Sample 

  

 The two samples (A and B) presented in preference test are coded 

with 3-digit random number. There are two possible orders of 

presentation of the samples; A first, then B or B first, then A. The panelists 

evaluate the samples from left to right.  

 After the samples tested by panelists, the results of the test are 

analyzed using Table 3 (See Appendix). In this Table X represents the 

number of panelists preferring a sample and n represents the total 

number of panelists participating in the test. In the Table, the decimal 

point has been erased to save space; therefore 625 should be read as 0.625.  

 Look at the Table 3! If 17 of 25 panelist prefer sample A, the 

probability from Table 3 (X=17, n=25) would be 0.108. If the result is 

bigger than the probability of 0.05, it would be concluded that sample A 

was not significantly preferred over sample B. However, if 19 out of 

panelist prefer sample A, the probability from Table 3 would be 0.015.  The 
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probability of that result is less than 0.05. In that case, it can be concluded 

that panelist prefer to choose sample A over sample B (sample A 

significantly preferred over sample B) (Modified from Watts, et al., 1989). 

    

2.3 Instructions 

1. Group 1 prepares Bolognese sauces (homemade and shop product) 

(A and B) in two different containers. 

2. Group 1 also prepares carrier (pasta), questionnaires, mineral water 

and tissue for panelist. 

3. The two samples were presented to each panelist simultaneously. 

4. Each panelist evaluated the two samples from left to right. Re-tasting 

is allowed. 

5. Groups 1 collect the questionnaire and evaluate the result using 

Table 3. 

6. Group 1 makes a report and submits the report for next week. 

 

2.4 Result 

For the result, it should contain: 

a. Cover  

b. Table of content 

c. Chapter I. Introduction 

- 1.1 Background 

- 1.2 Objective 

d. Chapter II. Report 

- 2.1 Panelist 

- 2.2 Food test method 
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- 2.3 Result (summarize the data in Table then analyze those data) 

e. Chapter III. Conclusion 

f. Appendix (questionnaires of the panelists) 
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Figure 2. Ranking Questionnaire Test Example 

 After testing by panelists, the results are tabulated in Table then 

analyzed using Friedman Test (Table 4&5) (see Appendix). Example of 

ranking test used to determine acceptability of bean texture. “Yoghurt samples 

were prepared from three varieties of brand. 20 panelists evaluated the samples and give 

each sample a different rank (the most acceptable texture (1), the next most acceptable 

(2), least acceptable (3)). The ranked values given to each sample were tabulate as shown 

in Table 2”. 
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Table 2 Tabulated Ranking* for Acceptance Test Data 

 
Panelist 

Yoghurt 
A B C 

1 1 2 3 
2 3 2 1 
3 1 3 2 
4 2 3 1 
5 1 2 3 
6 1 3 2 
7 1 2 3 
8 1 2 3 
9 2 1 3 
10 1 2 3 
11 1 3 2 
12 2 1 3 
13 1 3 2 
14 1 2 3 
15 1 3 2 
16 2 1 3 
17 1 3 2 
18 1 3 2 
19 1 2 3 
20 1 3 2 

Rank Total 26 46 48 
*Highest Rank=1=most acceptable taste, 3 = least acceptable taste 

 

 “Based on Table 2, the differences between rank total pairs were: 

 

 

 

 

The tabulated critical value at p=0.05 (Table 4), for 20 panelists and 3 samples is 15. 

Thus, the taste of yoghurt brand A and C were significantly different and the taste of 

yoghurt brand A and B were significantly different. However, there was no difference (no 

difference means the product is less acceptable) in taste of yoghurt brand B and C (2 (from 

C-A = 48-26 =22 

C-B = 48-46 = 2 

B-A = 46-26 =20 
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differences between rank B and C) <15 (from Table 4)). It means that the panelists 

found the taste of yoghurt from brand B and C less acceptable than the taste of yoghurt 

brand A”. 

    

3.3 Instructions 

1. Group 2 prepares Products (Tomato sauces homemade) from three 

recipes, A, B and C in three different cups. 

2. Group 2 also prepares carrier (cracker), questionnaires, mineral water 

and tissue for panelist. 

3. The three samples were presented to each panelist simultaneously. 

4. Each panelist evaluated the samples from left to right. Re-tasting is 

allowed. 

5. Each panelist give rank for each samples 

6. Groups 2 collect the questionnaire and tabulated each rank for all 

panelist in Table 

7. The result was measure using Table 4 and 5. 

8. Group 2 makes a report and submits the report for next week. 

 

3.4 Result 

For the result, it should contain: 

a. Cover   

b. Table of content 

c. Chapter I. Introduction 

- 1.1 Background 

- 1.2 Objective 
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d. Chapter II. Report 

- 2.1 Panelist 

- 2.2 Food test method 

- 2.3 Result (summarize the data in Table then analyze those data) 

e. Chapter III. Conclusion 

f. Appendix (Questionnaire) 
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 After testing by panelists, the results of the test are tabulated in Table 

then analyzed using Microsoft Excel.  

 

Figure 4. Hedonic Test Measurement Using Microsoft Excel 

    

4.3 Instructions 

1. Group 3 prepares Products (Pesto homemade) from three recipes, A, 

B and C in three different cups. 

2. Group 3 also prepares carrier (pasta), questionnaires, mineral water 

and tissue for panelist. 

3. The three samples were presented to each panelist simultaneously. 

4. Each panelist evaluated the samples from left to right. Re-tasting is 

allowed. 

5. Each panelist gives degree of liking to each product.  

Hedonic Scale

Sample Dislike Very Much Dislike Neither Like or Dislike Like Like Very Much Total Answer

319 0 0 0 0 0 0

592 0 0 0 0 0 0

871 0 0 0 0 0 0

How many people are tasting your food? 0

Scores

319 0 out of a possible 0

592 0 out of a possible 0

871 0 out of a possible 0

0

Maximim score = 0  (This is the highest score possible for this test.)

Minimum score = 0  (This is the lowest score possible for this test.)

Percentages

319 #DIV/0! % #DIV/0!

592 #DIV/0! % #DIV/0!

871 #DIV/0! % #DIV/0!

The Best 

Product can be 

conclude here
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6. Tabulated each rank for all panelists in Table. 

7. The result was measure using Microsoft Excel. 

 

4.4 Result 

For the result, it should contain: 

a. Cover   

b. Table of content 

c. Chapter I. Introduction 

- 1.1 Background 

- 1.2 Objective 

d. Chapter II. Report 

- 2.1 Panelist 

- 2.2 Food test method 

- 2.3 Result (summarize the data in Table then analyze those data) 

e. Chapter III. Conclusion 

f. Appendix (Questionnaire from the panelists) 
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 After testing by the panelists, the correct answers from panelists will 

be summarized. Based on the correct answers, then the data is analyzed in 

Table 6 (Appendix). Table 6 showed the minimum correct number required 

(at different significance levels required). The smaller the level of 

significance the more accurate the data is.  

    

5.3 Instructions 

1. Group 4 prepares Products (Bolognese homemade and shop 

product) in three different cups. 

2. Group 4 also prepares carrier (pasta), questionnaires, mineral water 

and tissue for panelist. 

3. The three samples were presented to each panelist simultaneously. 

4. Each panelist evaluated the samples from left to right. Re-tasting is 

allowed. 

5. Each panelist determines the most different sample. 

6. Tabulated each rank for all panelist in Table 

7. The result was measure using Table 6 (appendix). 

5.4 Result 

For the result, it should contain: 

a. Cover   

b. Table of content 

c. Chapter I. Introduction 

- 1.1 Background 

- 1.2 Objective 
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d. Chapter II. Report 

- 2.1 Panelist 

- 2.2 Food test method 

- 2.3 Result (summarize the data in Table then analyze those data) 

e. Chapter III. Conclusion 

f. Appendix 
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Figure 6. Duo Trio Questionnaire Test Example 

 

 After testing by the panelists, the correct answers from panelists will 

be counted. Based on the correct answers, then the data is analyzed in Table 

7 (Appendix). Table 6 showed the minimum correct number required (at 

different significance levels required). The smaller level of significance the 

more accurate the data is.  

    

6.3 Instructions 

1. Group 5 prepares Products (Mayonnaise homemade and shop 

product) in three different cups. One sample is labeled as reference; 

two are labeled with random code. 

2. Group 5 also prepares carrier (crackers), questionnaires, mineral 

water and tissue for panelist. 

3. The three samples were presented to each panelist simultaneously, 

two samples are identical, and one sample is different. 

 

 

 

 

 

Code Most Different to reference 
……. ……………… 
……. ……………… 

 

Name : 

Date  : 

You have been given three samples of products. One is labeled as reference; 

two are labeled with random coded. One of these samples are identical with 

reference, the other is different. Taste the reference first and then taste the 

other sample in the order indicated and identify which is the most different 

to the reference. Cleanse your palate with water after each sample. 
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4. Each panelist evaluated the samples from reference first. Re-tasting is 

allowed.  

5. Each panelist determines the most different sample to the reference. 

6. Tabulated each rank for all panelist in Table 

7. The result was measure using Table 7 (appendix). 

 

6.4 Result 

For the result, it should contain: 

a. Cover   

b. Table of content 

c. Chapter I. Introduction 

- 1.1 Background 

- 1.2 Objective 

d. Chapter II. Report 

- 2.1 Panelist 

- 2.2 Food test method 

- 2.3 Result (summarize the data in Table then analyze those data) 

e. Chapter III. Conclusion 

f. Appendix 
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Figure 8. Directional Paired Comparison Test Example 

     

7.3 Instructions 

1. Carbonara sauces from two recipes, A and B in two different 

containers, were prepared for panelists (use pasta as carrier) 

2. The samples were presented to each panelist simultaneously. 

3. Each panelist evaluated the samples. 

4. Each panelist gives choices which one is milkier. 

5. Tabulated each rank for all panelist in Table 

6. The result was measure using Table 7 (appendix). 

 

7.4 Result 

For the result, it should contain: 

a. Cover   

b. Table of content 

c. Chapter I. Introduction 

 

 

 

 

492     593 

You are presented with two coded sample. Please taste the samples in 

the order given and circle the sample that is sweater. Re-taste is allowed 

for panelists. 

Name : 

Date : 
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- 1.1 Background 

- 1.2 Objective 

d. Chapter II. Report 

- 2.1 Panelist 

- 2.2 Food test method 

- 2.3 Result (summarize the data in Table then analyze those data) 

e. Chapter III. Conclusion 

f. Appendix 
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APPENDIX 
Table 3. Two Tailed Binomial Test (Table for Preference Test) 

 

 

 

 

 

 

 

 

 

 

 

 

Source : Roessler et al., 1978 
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Table 4. Critical Absolute Rank Sum Differences for “All Treatment” Comparisons at 5% level 
of significance (For Ranking Test) (Table for Acceptance Test) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source : Newell and MacFarlane, 1987 
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Table 5. Critical Absolute Rank Sum Differences for “All Treatment” Comparisons at 1% level 
of significance (For Ranking Test) (Table for Acceptance Test) 

 

 

 

Source : Newell and MacFarlane, 1987 
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Table 6. The number of panelists in a triangle test required to give correct judgments, at three 
different significance levels (triangle test) 

 

  
Source : Kemp et al., 2009  
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Table 7. Minimum Numbers of Correct Judgments to Establish Significance at Various 
Probability Levels for Paired – Comparison and Duo-Trio Tests (one-tailed, p=1/2) 

 

Sources: Mason and Nottingham, 2002 

 



Sensory evaluation is an instrument used to measure

food preference using human sensing organs. It is used

the senses for measuring texture, sighting, the scent and

flavor of food product. Humans have five senses: taste,

smell, touch, sight, and hearing. All of the senses are

important when eating a food. There is no instrument

that can replace or replicate the human senses, making

the sensory evaluation subject is important to learn. 


