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Pfi vyvoji novych potravinarskych vyrobkl nebo pfi snaze zlepsit jejich stavajici konkurenéni pozici na trhu je tfeba zjistovat, jak jejich
kvalitu vnima spotfebitel. K tomu slouZi tzv. spotfebitelské hodnoceni kvality vyrobku, pficemz jednou z jeho nejvyznamnéjsich metod je
senzoricka analyza. Clanek uvadi prehled zékladnich laickych senzorickych zkousek, vhodnych k hodnoceni piva, a to akceptaéni tes-
tovani, metodu slovniho popisu, rozdilové a preferenéni zkousky. Jsou uvedeny praktické priklady s podrobnym postupem a vypocétem.
Dale jsou zminény i slozitéjSi postupy, vhodné pro marketingové hodnoceni vyrobku, jako QDA (kvantitativni deskriptivni analyza) a PM
(preferenéni mapovani). Lze konstatovat, Ze finanéni prostfedky vlioZzené do marketingové analyzy pomoci spravné zvolené a vyhodno-
cené zkousky pfinesou vyrobci relevantni nazor spotfebitelti na posuzovany vyrobek, coz se kladné projevi v Uspore vyrobnich naklada.

Cejka, P. — Ol3ovska, J.: Use of sensory analysis of beer in marketing. Kvasny Prum. 61, 2015, No. 2, pp. 38-45

When developing new food products, or when trying to improve their existing competitive position in the market it is necessary to de-
termine how consumers perceive their quality. That is the purpose of so-called consumer evaluation of product quality, one of its most
important methods being sensory analysis. We review the basic survey of sensory tests suitable for evaluation of beer, i.e. acceptance
testing, the method of verbal description, differential and preference tests. Practical examples are given, with detailed procedure and
calculation. Also more complex procedures are mentioned which are suitable for marketing rating of products, such as QDA (quantitative
descriptive analysis) and PM (preference mapping). We can conclude that the funds invested into the marketing analysis using properly
selected and evaluated trials manufacturers will bring relevant consumer views of the product under consideration, which has a positive
effect in the reduction of production costs.

Cejka, P. — Olsovska, J.: Die Verwendung der sensorischen Analyse des Bieres in Marketing. Kvasny Prum. 61, 2015, Nr. 2, S.
38-45

Bei der Entwicklung neuen Lebensmittelprodukten oder in dem Bemiihen ihre bestehende Konkurrenzposition am Markt zu verbes-
sern, ist es notwendig zu wissen, wie ihre Qualitat ist vom Verbraucher beurteilt. Zum diesen Zweck dient sogenannte Verbraucher-
auswertung der Erzeugnis Qualitét, wobei als eine von den bedeutendsten Methoden gibt die sensorische Analyse. Im Artikel wird
eine Ubersicht von zur Bierauswertung geeigneten laiensensorischen Grundpriifungen, z.B. Akzeptanztests, Methode der wértlichen
Beschreibung, Unterschiedliche- und Préferenztests angefuhrt. Weiterhin wurden praktische Beispiele mit einem ausfuhrlichen Verfah-
ren und Berechnungen beschrieben. Es werden auch die komplizierte Verfahren angefiihrt, die fiir Marketingauswertung von Produkten
geeignet sind, wie z.B. QDA (quantitative deskriptive Analyse) und PM (Vorzugs Mapping). Es ist méglich zu konstatieren, dass in die
Marketinganalyse investierten Gelder mittels richtig ausgewahlten und evaluierten Prifung bringen dem Hersteller eine relevante Ver-

braucher Meinung uber betroffene Ware, was bringt eine Einsparung der Herstellungskosten.

Klicova slova: senzoricka analyza, pivo, statistické metody, pdrova
zkouska, test dobré shody, poradova zkouska

1 UvVoD

PFi vyvoji novych potravinarskych vyrobk( nebo pfi zméné jejich
senzorickych charakteristik v souvislosti s inovaci technologie je tre-
ba zjistovat, jak jejich kvalitu vnima spotfebitel. K tomu slouzi tzv.
spotrebitelské hodnoceni kvality vyrobku, pfi¢emz jednou z jeho nej-
vyznamnéjsich metod je senzoricka analyza. Z marketingového po-
hledu je senzoricka analyza vnimana jako kvalitativni metoda, ktera
vyuziva lidské smysly jako nastroje méreni pfi hodnoceni smyslo-
vych atributl vyrobku. Identifikace specifickych chemickych a sen-
zorickych vlastnosti vyrobku umoznuje lIépe porozumét pranim za-
kaznika, a ma proto dulezity vliv na priority a obchodni zaméry firmy.

Zatimco drfive pouziti laické senzorické analyzy k hodnoceni bylo
spiSe vyjimkou, dnes se stava integralni a nezastupitelnou soucasti
vyrobkové obchodni strategie. Je to dano tim, Ze v poslednich letech
bylo vyvinuto znaéné Usili s cilem navrhnout vhodné zpusoby sen-
zorického hodnoceni vyrobka, at jiz profesionalniho nebo laického.
| kdyz podle prizkumu provadi senzorické hodnoceni téméf 100 %
potravinarskych vyrobcu, stale existuji znacné rezervy ve vybéru
vhodnych metod, v moznostech hodnoceni vysledku, a tim celkové
efektivité tohoto procesu. Je tfeba si uvédomit, Ze pouhy senzoric-
ky popis vyrobku (tzv. monadicky test) neni senzorickou zkouskou,
a tedy je tfeba dat jeho vysledky do souvislosti s dalS§imi parametry
nebo alespor s poZzadovanym profilem.

K vyhodnocovani senzorickych zkousek se zpravidla vyuziva sta-
tistickych metod, a to zejména pro profesiondlni senzoricka hodno-
ceni. Pro laicka hodnoceni existuji metody, které maji sice mate-

Keywords: sensory analysis, beer, statistical methods, paired test,
chi-squared test, rank test

1 INTRODUCTION

During the development of new food products or when changing
their sensory characteristics in connection with technology innova-
tion it is necessary to ascertain their quality as perceived by the con-
sumer. That is the purpose of so-called consumer reviews of product
quality; one of their most important methods is sensory analysis.
From a marketing perspective, the sensory analysis is perceived as
a qualitative method, which uses the human senses as a measure
in evaluating the sensory attributes of the product. Identification of
specific chemical and sensory characteristics of the product makes it
possible to better understand customer requirements and has there-
fore an important influence on the priorities and business objectives
of the company.

Previously, the general use of sensory analysis for assessment
was rather an exception whereas today it is becoming an integral
and essential part of the product business strategy. It is due to the
fact that in recent years strenuous efforts have been made to sug-
gest appropriate ways of sensory evaluation of products, whether
professional or layman. Though almost 100% of food manufacturers
are conducting sensory evaluation according to surveys, there are
still considerable reserves in the selection of appropriate methods,
in the possibilities of evaluation of results, and thereby in the overall
efficiency of the process. It should be noted that a mere sensory de-
scription of the product (the so-called monadic testing) is not a sen-
sory test, and therefore it is necessary to place its results in connec-
tion with other parameters, or at least with the desired profile.
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maticky podklad, ale jejich vyhodnoceni zvladne kazdy s pouzitim
obycejné kalkulacky.

2 CI'LE’ MARKE’TINGOV'E SE'NZORICKE
ANALYZY A ZAKLADNI POZADAVKY
NA HODNOTITELE

Prostfednictvim marketingové senzorické analyzy Ize (Kozel et al.,
2011):
1. identifikovat kli¢ové senzorické atributy vyrobku
2. optimalizovat vyrobky z pohledu spotfebitele
3. zZjistit, je-li produkt poznamenan néjakymi negativnimi vlastnost-
mi
. u stavajicich vyrobkud udrzet &i zlepsit jejich konkurenéni pozici
. mit zpétnou vazbu, jak se projevi inovace vyrobku
. minimalizovat riziko spojené s uvadénim novych vyrobku na trh
. kontrolovat trvanlivost
. rozSifovat odbytisté
. Setfit naklady
. efektivnéji vyuzivat technologické postupy.

O OWOoONO O

—_

Vybér hodnotitell je zavisly na cili marketingové analyzy a Ize de-
finovat tyto skupiny (CSN EN ISO 8586, 2008):

1. NezkuSeni posuzovatelé (laici) jsou hodnotitelé z fad béznych
spotiebitell, ktefi nemaji Zadné odborné znalosti a neprosli zad-
nym $kolenim. Tésné pfed zkouskou jsou pouze kratce instruo-
vani, jak posouzeni provést. Jedind podminka pfijeti takového
hodnotitele ke zkouSce je jeho pravidelna konzumace vyrobku
pfislusného segmentu. Spotfebitelé hodnoti jeden nebo vice poj-
muU pomoci jednoduché $kaly, nebo posuzuji vyrobky z hlediska
obliby (hedonické hodnoceni). Jsou pfijimani ndhodnym vybé-
rem (Casto formou anket) a jejich po€et musi byt dostateény na
to, aby umoznil statisticky platné zavéry.

2. Zacinajici zaskoleni posuzovatelé (pouceni laici) hodnoti v pFi-
padg, kdy je potfeba, aby hodnoceni neprovadeli ani vylozeni lai-
ci, ale ani profesionalové. Jedna se o laiky, ktefi jsou minimalnim
zpUusobem proskoleni a projdou uréitym vybérem.

3. Experti se rekrutuji zejména ze zaméstnancUl vyrobce, ktefi maji
urcité znalosti o posuzovaném vyrobku a jeho vyrobé. Méli by byt
pravideln& $koleni a trénovani (CSN ISO 8586, 2008).

4. Experti senzoricti posuzovatelé jsou specialné vyskoleni a tréno-
vani odbornici na pfislusny segment vyrobka.

PFi rozhodovani o vyrobku je naprosto zdsadni co nejlépe poro-
zumeét potfebam a ocekavanim zakaznikl, coz u potravinarskych
vyrobku plati dvojnasob. Je vSak tfeba si uvédomit, Ze vnimani sen-
zorickych vlastnosti vyrobku je velmi riznorodé a je obtizné ,trefit se”
vyrobkem do ocekavani vétsiny zakaznikl. Z hlediska marketingu
se proto doporucuje pfi vypliiovani dotaznik(, aby lai¢ti hodnotitelé
uvedli pohlavi, vék, zkuSenost s vyrobkem (napf. kolik piva vypiji za
tyden), coz nam da cenné informace o tom, jaka je odezva na vy-
robek od jednotlivych skupin zédkaznikd, na koho cilit reklamu atd.

3 ZAKLADNI TERMINOLOGIE

Pro hodnoceni kvality produktu senzorickou analyzou se nej¢astéji
pouziva verbalni popis. Vzhledem k tomu, Ze vyrobky jsou posuzo-
vany raznymi skupinami hodnotitell, je dllezité urcit jednotnou ter-
minologii. Jednotna a zavazna terminologie zlepSuje transparentnost
a sledovatelnost popsaného postupu hodnoceni vyrobku (Analytica
EBC, 2010). Vyuziva se hlavné pfi odborném posuzovani. Pfi laic-
kém hodnoceni musime vystadit s b&znymi, vSeobecné znamymi vy-
razy. Pfitom je ucelné urcité podstatné vlastnosti produktu ohodnotit
numericky a pfifadit je pfedem k definované stupnici. Jako podstatné
jsou mySleny takové vlastnosti, které se projevuji u daného produktu
intenzivné, nezavisle na tom, zda pfi senzorické analyze vysledek
ovlivnily pozitivné nebo negativné. Tyto numerické hodnoty maji také
tu vyhodu, Ze je Ize matematicky zpracovat a statisticky vyhodnotit.

V senzorické terminologii by se nemély objevovat hedonicko-
-emoc¢ni vyrazy jako Jlahodné“, ,delikatni“ nebo ,zaokrouhlené®,
zrovna tak jako ,hrozné®, ,désné“ nebo ,nepozivatelné“, nebot tyto
vyrazy obsahuiji jako jedinou informaci subjektivni a nediferencovany
nazor hodnotitele. Ostatnim spotfebitelim ani vyrobci tato informace
nepomuize a jini hodnotitelé by sami dosli k GpIné jinému ohodno-
ceni pfislusného vyrobku. Problematické jsou i pfivlastky jako ,ty-
pické“, ,charakteristické“ a ,specifické”, které sice pusobi neutralné

Evaluation of the sensory test typically uses statistical methods,
particularly for professional sensory evaluation. Some methods for
the general evaluation have a mathematical basis but their use can
be successfully handled by using an ordinary pocket calculator.

2 THE AIMS OF MARKETING SENSORY
ANALYSIS AND BASIC REQUIREMENTS
FOR THE EVALUATORS

The marketing sensory analysis can (Kozel et al., 2011):

1. Identify the key sensory attributes of the product

2. Optimize products from a consumer perspective

3. Determine if the product is marred by some negative qualities

4. Maintain or improve the competitive position of existing products

5. Have feedback as to the effect of product innovation

6. Minimize the risk associated with introducing new products to
the market

. Check shelf life

. Expand market

. Save costs

. Improve effective use of technological processes.

-
O © o~

Selection of evaluators is dependent on the objective of market-
ing analysis and the following groups can be defined (CSN EN ISO
8586, 2008):

1. Inexperienced evaluators (laymen) come from among ordinary
consumers, who have no expertise and have not undergone any
training. Just before the test are only briefly instructed on how
to perform the evaluation. The only condition for the adoption
of such evaluators for testing is their regular consumption of the
respective product segment. Consumers evaluate one or more
aspects using a simple scale, or assess the product in terms of
popularity (hedonic evaluation). They are recruited at random
(often in the form of surveys) and their number should be suf-
ficient to allow statistically valid conclusions.

2. Beginner training evaluators (lessons learned laymen) are
recruited for evaluation in cases when the evaluation is to be
carried out neither by laymen nor by professionals. These are
laymen who have undergone a minimum and pass a certain se-
lection.

3. Experts are recruited mainly from the employees of the manu-
facturer who have some knowledge on the assessment of the
product and its production. They should be regularly trained and
coached (CSN ISO 8586, 2008).

4. Expert sensory evaluators are specially trained experts in the
relevant segment products.

When deciding on a product it is crucial to best understand the needs
and expectations of customers, which is doubly true in the case of food
products. It should be appreciated that the perception of the sensory
properties of the product is very diverse, and it is difficult to ,hit“ the ex-
pectation of most customers with a particular product. In terms of mar-
keting, when filling out questionnaires it is therefore recommended to
lay evaluators to indicate gender, age, and experience with the product
(e.g. how much beer they drink per week); this will give us valuable in-
formation about what is the response to the product from the customer
groups, to whom advertising should be targeted, etc.

3 BASIC TERMINOLOGIES

Verbal description is most often used to evaluate the quality of the
product by sensory analysis. Given that the products are judged by dif-
ferent groups of evaluators, it is important to determine a uniform termi-
nology. Uniform and binding terminology improves the transparency and
traceability of the product evaluation process described (Analytica EBC,
2010). It is used mainly in vocational assessment. In layman's evalua-
tion one must make do with common, universally known expressions. It
is expedient to evaluate numerically certain essential characteristics of
the product and assign them to a pre-defined scale. Essential are such
characteristics which are exhibited by the product intensively, regard-
less of whether they influenced positively or negatively the result of the
sensory analysis. These numerical values also have the advantage that
they can be mathematically processed and statistically evaluated.

The sensory terminology should not feature hedonic-emotional
expressions such as ,delicious, ,delicate” or ,rounded, as well as
Jerrible®, ,horrible® or ,inedible®, as these expressions contain as the
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a presné, ale jejich vhodné pouziti zavisi na
znalostech testovaného produktiu a subjek-
tivnim postoji hodnotitele.

Prehled vyrobkovych testll je uveden na

Vyrobkovy test / Product test

obr. 1.
Délka kontaktu testujici
osoby s vyrobkem /
Contact time of an assesor
with product

Pred vlastni senzorické hodnoceni muze
byt zafazen tzv. dojmovy test, ktery zahrnuje

Princip testovani /
Principle of testing

ZpUsob testovani /
Testing method

Pouzivané techniky /
Techniques used

prvni zhlédnuti vyrobku a jeho ocenéni na
zakladé pouhého pozorovani. Cilem je jeho
rychlé posouzeni, které neprovadéji za-
méstnanci vyrobce (jsou ovlivnéni znalostmi
0 vyrobku), ale nezavisli laici. Zaméfuje se
na vnimani vyrobku, jeho obalu a image tes-
tujici osobou a zkoumani o¢ekavani, které
toto vnimani pfinasi. Mlze napf. obsahovat
otazky typu ano/ne nebo stupnici, napf.:

Libi se vam obal tohoto vyrobku?

Odpovidd barva vyrobku vasi predstavé
k tomuto typu vyrobku?

Vyhovuje vam velikost pisma na etiketé to-
hoto vyrobku?

Ctete sloZeni uvedené na etiketg?
Kontrolujete pfi vaSem nakupu datum mini-
malni trvanlivosti vyrobku?

Koupil byste si tento vyrobek, pokud by stal
vice nez ...?

Koupil byste si tento vyrobek v baleni o po-
¢tu kust 10 a vice?

Zkusenostni test se uplatriuje formou poskytnuti vyrobku hodnoti-
teli-laikovi k vyzkou$eni nebo spotfebé (tj. napf. pivo ve spotfebitel-
ském obalu se poskytne spotfebiteli k domacimu posouzeni).

Podle principu testovani rozeznavame interni test, ktery slouzi
k hodnoceni a porovnavani vyrobku jednoho vyrobce a externi test,
ktery je pouzivan pfi testovani vyrobku v celé Sifi nabidky, tedy i pro
srovnani s konkurenénimi vyrobky.

Z hlediska zplsobu testovani Ize hodnotit vyrobek jako celek
(test vyrobku jako celku), zatimco test casti vyrobku slouzi k hod-
noceni vybraného parametru (napf. horkosti u piva, ovocné chu-
ti u beerrcooleru apod.). Metoda slovniho popisu, ktera zahrnuje
slovni popis atributu vyrobkd, pfipadné ohodnoceni celkového vje-
mu, neni vSak v pravém smyslu slova testem. Test rozdilovy odha-
luje vyznamnost rozdild mezi vyrobky, jinymi slovy, zda responden-
ti vnimaji testované vyrobky jako rozdilné. Test preferenci vypovida
o tom, které vyrobky respondenti preferuji, popf. nakolik testované
vyrobky odpovidaji jejich pfedstavé o idealnim vyrobku. Akceptacni
testovani slouzi pro ovéreni, zda nékteré vlastnosti vyrobku nebo

Tab. 1 Kritické hodnoty parové zkousky / Table 1 Critical values of a paired test

Obr. 1 Prehled vyrobkovych testd / Fig. 1 Survey of product tests

only information the subjective and undifferentiated view of the eval-
uator. This information does not help other consumers or producers,
and other evaluators themselves could have come to a very differ-
ent assessment of the product. Problematic are epithets as ,typical®,
,characteristic* and ,specific, which give a neutral and accurate im-
pression, but their suitable use depends on the knowledge of the test
product and the subjective attitude of the evaluator.
A summary of product tests is shown in Fig. 1.

Before sensory evaluation one may include the so-called impres-
sion test that includes the first views of the product and its valuation
on the basis of a mere observation. Its goal is the rapid assessment
which is not carried out by the employees of the manufacturer (they
are influenced by their knowledge of the product), but independent
laymen. It focuses on the perception of the product, its packaging
and image by the testing person and exploration of the expecta-
tion brought by this perception. It can e.g. include questions of the
yes / no type or a scale, e.g.:

Do you like the packaging of this product?
Does the color of the product correspond to your idea

N Kgs Kgo Kggo N Kgs Kgo Kogso for this type of product?

7 7 _ _ 21 16 17 19 Are you satisfied with the font size on the label of this
product?

8 8 8 N 22 17 18 19 Do you read the composition as indicated on the label?

9 8 9 - 23 17 19 20 Do you check the date of minimum durability of the

R product when purchasing it?

10 9 10 24 18 19 21 Would you buy this product if it would cost more than ...?

11 10 11 11 25 18 20 21 Would you buy this product in a packaging of 10 piec-

12 10 11 12 30 21 23 25 es or more?

13 1 12 13 35 24 26 28 Experiential test is done by providing a product to

14 12 13 14 40 27 29 31 a layman evaluator to test it or for consumption (i.e.,

15 13 13 14 45 30 32 34 e.g. beer shall be provided in consumer packaging for
the consumer‘s home assessment).

16 13 14 15 50 33 35 37 According to the principle of testing we can dis-

17 14 15 16 60 39 41 44 tinguish an internal test that is used to evaluate and

18 14 15 17 70 44 47 50 compare the products of one manufacturer and ex-
ternal test, which is used when testing the product

19 15 16 17 80 50 52 55 across the entire menu, including its comparison with

20 15 17 18 90 55 58 61 competing products.

100 61 64 67 In terms of the testing method we can evaluate the

N — celkovy pocet odpovédi / Total number of responses

K — kriticka veli¢ina (minimalni hodnota spravnych odpovédi), index oznacuje uro-
ven pravdépodobnosti / Critical value (minimum value of correct answers); index

indicates the probability level

product as a whole (a test of the product as a whole),
while the test of a part of the product is used for evalu-
ating a selected parameter (e.g. bitterness in beer, fruit
flavors in a beer cooler etc.). The method of verbal de-
scription (description method) includes the verbal de-
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vyrobek jako celek je vibec zdkaznikem akceptovatelny (napf.
novy typ vyrobku nebo jeho distribuce v riznych tzemnich loka-
litach), jaka je motivace ke koupi, které atributy nejvice zakaznika
zaujmou atd.

4 ZPUSOBY TESTOVANI A POUZIiVANE
TECHNIKY

4.1 Rozdilové testy a preferenéni testy

Nejbéznéjsi je pdrova zkouska. (CSN EN ISO 5495, 2009; Analy-
tica EBC, 2010). Respondent obdrzi dva vzorky a ma uréit, zda se
v néjakém znaku vzorky lisi (rozdilovy test) nebo zda jednomu ze
vzork(l davaji prednost (preferenéni test). Své hodnoceni zapisuje
do formulare (obr. 2).

Zkouska se vyhodnoti podle tab. 1. ZpUsob vyhodnoceni zkousky
je uveden na konkrétnim pfikladu (Pfiklad 1) .

Priklad 1: Cilem zkou$ky je rozhodnout, které ze dvou piv ma
vys$Si horkost (napf. po zméné zplsobu chmeleni). 30 laiki obdrzi
dvojici piv, ozna¢enych A a B a méa rozhodnout, ktery vzorek je vice
horky. 8 respondentl oznadi jako vice horky vzorek A, 22 vzorek B.
Z tab. 1 vyplyva, Ze pro N = 30 je minimalni pocet spravnych odpo-
védi na hladiné pravdépodobnosti 95 % 21.

Zavér: pivo B je skute¢né vice horké nez pivo A.

Test dobré shody (test x?) (Meloun a Militky, 2002) se uplatiiu-
je prevazné jako preferen¢ni. Hodnotitellm (n) se predlozi nékolik
vzorkul (k) a kazdy jednotlivy hodnotitel podle svého uvazeni oznaci
jeden z nich jako nejlepsi. Doporuéuje se maximalné Sest vzork(.
Hodnoceni se zapisuje do formulare (obr. 3).

Vypocet testovaciho kritéria x2 se provede podle vztahu:
% =Y (B-E)°/E, kde
B je nalezena €etnost

E je oCekavana Cetnost a E = n/k
X2 je testovaci kritérium.

scription of a product attribute, or assessment of the overall perception
but is not a test in the true sense. Difference test reveals significant dif-
ferences between the products — in other words whether the respond-
ents perceive the tested products as different. Preference test testifies
to the fact that respondents prefer products, or the extent to which the
tested products fit their idea of the perfect product. Acceptance testing
is used to verify whether some properties of the product or the product
as a whole are not acceptable to the customer (e.g. a new type of
product or its distribution in different locations), what is the motivation
to buy, which attributes interest customers the most, etc.

4 TESTING METHODS AND TECHNIQUES
USED

4.1 Differential tests and preference tests

The most common is a paired test. (CSN EN ISO 5495, 2009; Ana-
lytica EBC, 2010). The respondents receive two samples and have
to determine whether the samples differ in a character (differential
test) or whether they prefer one of the samples (preference test).
Their assessment is entered in a form (Fig. 2).

The test is evaluated according to Table 1. The method for evalua-
tion of the test is given on a specific example (Example 1).

Example 1: The aim of the test is to decide which of the two
beers has a higher bitterness (e.g. after a change of hopping). 30
laymen receive a pair of beers designated A and B have to decide
which sample is more bitter. 8 respondents designate as more bit-
ter sample A, 22 do so for sample B. Table 1 indicates that for N
= 30 the minimum number of correct responses at 95% probability
level is 21.

Conclusion: Beer B is bitterer than beer A.

Chi-squared test (x? test) (Meloun and Militky, 2002) predomi-
nantly is carried out mostly as a preference test. Evaluators (n)
are presented with a number of samples (k) and each evaluator
designates one of them as the best one. It is recommended to be
performed for a maximum of six samples. Evaluation is entered in
a form (Fig. 3).

Parova zkouska — rozdilovy test
Jméno: Datum:
Cil: ur€eni vys$si intenzity parametru
Ukol: u ptedlozené dvojice vzorkl rozhodnéte, ve kterém
vzorku je vys$si intenzita sledovaného parametru; tento vzorek

oznacte kfizkem.

Paired test — differential test
Name: Date:
Objective: To determine the higher intensity of a parameter
Task: In the pair of submitted samples decide which sample
shows a greater intensity of monitored parameter; mark this

sample with a cross.

signature

Parova zkouska — preferenéni test
Jméno: Datum:
Cil: ur€eni obliby vzorku
Ukol: u pfedlozené dvojice vzorkd rozhodnéte, ktery vzorek

vam vice chutna; tento vzorek oznacte kfizkem.

podpis

Paired test — preference test
Name: Date:
Objective: To determine the popularity of the sample
Task: In the pair of submitted samples decide which sample is

more tasty; mark this sample with a cross.

signature

Obr. 2 Pfiklady formulare pro parovy test/ Fig. 2 Examples of forms for the paired test
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Test dobré shody
Jméno: Datum:
Cil: ur€eni obliby vzorku
Ukol: z pfedlozenych vzorki vyberte jeden, ktery vzorek vam

nejvice chutna; tento vzorek oznacte kfizkem.

podpis

Chi-squared test
Name: Date:
Objective: To determine the popularity of a sample
Task: From the submitted samples select the one that you like

best; mark this sample with a cross.

signature

Obr. 3 Priklad formulafe pro vicenasobnou zkousku / Fig. 3 An example of the form for a rank test

Tab. 2 Hodnoty 2. / Table 2 2, values

Pocet piv/ Number of beers 95 % 99 %
3 6.0 9.2
4 7.8 11.8
5 9.5 13.3
6 111 151
7 12.6 16.8
8 141 18.5
9 15.5 201
10 16.9 21.7

95 % nebo 99 % jsou pfislusné hladiny pravdépodobnosti / 95% or
99% are relevant confidence levels

Vypocitana hodnota x? se pak porovna s kritickou hodnotou x2.
(tab. 2). Hodnoceni je ukazano na nasledujicim modelovém pfikladu
(Priklad 2).

Priklad 2: 60 hodnotitellm/laikiim je predloZzeno 6 vzorkl piva,
kazdy z nich oznali pouze jeden vzorek z Sesti jako nejlepSi. Vy-
sledky jsou uvedeny v tab. 3, ze které je patrné, kolik laik( oznacilo
pfislusny vzorek jako nejlepsi.

E=60/6=10
X2=[(7-10)>+(9—-10)>+ (10-10)2 + (6 — 10)> + (18 = 10)® + (10 —
-10)%]/10=[9+1+0+16+64+0]/10=90/10=9

Zavér:Vzhledem k tomu, ze vypocitanad hodnota x? = 9 je niz8i nez
X3 = 11,1 (z tab. 2 pro pocet piv k = 6 a hladinou pravdépodobnosti
95 %), je vysledek nahodny. Spotfebitelé tedy nedavaji statisticky
vyznamné prednost zadnému vzorku (tedy vzorek Y podle fab. 3 ne-
Ize oznacit jako nejlepsi).

V pfipadé, ze je potfeba posoudit rozdily mezi vétSim poctem
vzorkd, at v intenzité néjakého znaku nebo v preferencich, je vhod-
né pouzit tzv. pofadovou zkousku (Analytica EBC, 2010; CSN EN
ISO 8587, 2008). Pocet vzorkl vzatych do této zkousky pro laické
hodnotitele by mél €init 3, maximalné 5. Hodnotitelé pfedlozené
vzorky sefadi podle intenzity sledovaného znaku nebo podle ob-
liby. Hodnoceni se zapisuje do formulafe uvedeného na obr. 4.

Vysledky se zapisi do tabulky, kde v fadcich je zapsano poradi
jednotlivych hodnotitelll (tab. 5). Jednotliva poradi ve sloupcich se
seCtou a ziskaji se sloupcova poradi r, az r,. Dale se stanovi tzv.
Friedmanovo testovaci kritérium podle vztahu:

(r,-R)* +...+ (r, -R)’
k-R/6

F=

kde R je pramér sloupcovych poradi
R=(r+...+r)/k=nk+1)/2

a kde n je pocet posuzovatelll a k pocet vzork(.

Tab. 3 Nalezena ¢etnost preference z vybéru 6 vzork( /
Table 3 Frequency of preference found in a set of 6 samples

Cetnost preference /
Preference frequency

7x
9x
10x
6x
18x
10x

Vzorek / Sample

N|I<|X|<|[C|H

Tab. 4 Kritické hodnoty pofadové zkou$ky F,, / Table 4 Critical
values of the rank test F,;

Pocet vzork (k) / Fein— (95 %) Fei — (99 %)
Number of samples

(K

3 6.0 9.2

4 7.8 11.3

5 9.5 13.3

6 11.1 15.1

The test criterion x2 is calculated according to the relationship:

%2 =Y (B—E)’ /E, wherein

B is the determined frequency
E is the expected frequency and E = n/k
X2is the test criterion.

The calculated x2? is then compared with a critical value x2.
(Table 2). Evaluation is shown in the following model example
(Example 2).

Example 2: 60 evaluators / laymen are presented with six beer
samples; each of them will select only one sample of the six as best.
The results are shown in Table 3, which shows how many laymen
marked the sample as the best one.

E=60/6=10
X2=[(7-102+(9—-10)2+ (10—-10)>+ (6 —10)> + (18 = 10)2 + (10 —
-10)?1/10=[9+1+0+16+64+0]/10=90/10=9

Conclusion: Due to the fact that the calculated value of X2 = 9 is
lower than x2,, = 11.1 (from Table 2 for the number of beers k = 6 and
95% confidence level), the result is random. Consumers therefore do
not give a statistically significant preference to any sample (sample Y
in Table 3 cannot therefore be described as the best).

If there is a need to assess the differences between the plurality
of samples, whether in the intensity of a character or in preferences,
it is advisable to use the so-called rank test (EBC Analytica, 2010;
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Poradova zkouska
Jméno: Datum:
Cil: sestavte poradi pfedloZené skupiny vzorkl
Ukol: z pfedlozené skupiny vzork( sestavte pofadi podle inten-
zity sledovaného znaku nebo podle obliby; poradi jednotlivych

vzorkU zapiste.

podpis

Rank test
Name: Date:
Objective: Build a sequence of submitted samples
Task: Rank the group of submitted samples according to the
intensity of the reference character or by popularity; enter the

sequence of individual samples.

signature

Obr. 4 Priklad formulare pro hodnoceni vyrobk( pofadovou zkouskou / Fig. 4 Example of a product evaluation by rank test

Tab. 5 Hodnocena data ziskana poradovou zkouskou / Table 5
Evaluation data obtained by sequential test

Posuzovatel / Evaluator A B C D
1 3 4 2 1

2 1 4 3 2
3 2 3 1 4
4 2 4 1 3
5 2 3 1 4
6 1 4 2 3
7 2 4 1 3
8 4 2 1 3
9 3 4 2 1

10 3 4 1 2
11 3 4 1 2
12 1 4 2 3
Soucet poradi / Sum of sequences 27 44 18 31

Dale se vypocita tzv. LSD (least significant difference — nejniz-
8i vyznamny rozdil), pfi¢emz plati, Ze souéty, které se liSi vice nez
0 LSD, jsou vyznamné rozdilné.

LSDg = 1,96 V(kR / 3)
LSDy = 2,58 V(kR / 3),

kde index 95 nebo 99 znamena hladinu pravdépodobnosti.

Vypocitané kritérium F se porovna s tabelovanymi hodnotami kri-
tickych hodnot F,; (tab. 4) a vypocitana hodnota LSDg (nebo LSD,,)
se porovnd s rozdily souc¢tll pofadi mezi jednotlivymi vzorky.

Priklad 3: 12 posuzovatelim byly pfedlozeny 4 vzorky A, B, C a D,
které méli sefadit podle obliby. Vysledky jsou uvedeny v tab. 5 (napf.
posuzovatel €. 1 oznacil jako nejlepsi vzorek D, jako druhy vzorek C,
jako tfeti vzorek A a jako nejhorsi vzorek B).

n=12, k=4, R=(27+44+18+31)/4=12.(4+1)/2=30

(29-30)° +(43-30)° + (18 -30) + (30 - 30)°
4.30/6

F= =217

LSDy = 1,96 V(4 - 30/3) =12.4

ProtoZe vypocitana hodnota F = 21,7 je vy8Si nez pfisludna kri-
ticka hodnota F,; = 7,8 (pro pocet vzorkll k = 4 na hladiné prav-
dépodobnosti 95 %, dokonce je statisticky vyznamna i na hladiné
pravdépodobnosti 99 %), rozdil mezi vzorky je statisticky vyznamny.

Aby bylo mozné zjistit, které konkrétni vzorky jsou od sebe odlis-

rozdily mezi nimi (obr. 4).

CSN EN ISO 8587, 2008). The number of samples taken for testing
by the lay evaluators should be 3-5. The evaluators rank the submit-
ted samples according to the intensity of the reference character or
by popularity. Evaluation is entered into the form shown in Fig. 4.
The results are noted in a table in which the rows denote the se-
quence of individual evaluators (Table 4). Individual sequences in the
columns are summed up to give the column order of r, to r,. Then the
so-called Friedman's test criterion is determined from the formula:

2

(-RY’+..+(, -R)
k-R/6

F=

)

where R is the mean of the column sequences
R=(ry+...41r)/k=nk+1)/2

and n is the number of reviewers and k is the number of samples.

Furthermore, we calculate the so-called LSD (Least Significant
Difference); it holds that the sums that differ by more than the LSD
are significantly different.

LSDg = 1.96 V(kR / 3)
LSDy, = 2.58 V(kR / 3),

where index 95 or 99 stands for the probability level.

The calculated criterion F is compared with tabulated critical val-
ues F., (Table 4) and the calculated value LSDgys (or LSDg) is com-
pared with the differences of the sums of sequences between indi-
vidual samples.

Example 3: Four samples A, B, C and D which should be ranked
by popularity were submitted to the 12 evaluators. The results are
shown in Table 5 (e.g. evaluator no. 1 designated D as the best
sample, C as the second best sample, A as the third sample and
sample B as the worst).

n=12, k=4, R=(27+44+18+31)/4=12. (4 +1)/2=30

(29-30) +(43-30)° + (18- 30) + (30 - 30)°
4.30/6

Fo =217

LSDys = 1,96 V(4 - 30/3) = 12.4

Since the calculated value of F = 21.7 is higher than the relevant
critical value F; = 7.8 (for the number of samples k = 4 at 95% pro-
bability level, and it is even statistically significant even at the 99%
level), the difference between the samples is statistically significant.

In order to determine which specific samples are different from
each other, the sums are lined up sorted from the lowest to the
highest and the differences between them are calculated (Fig. 4).

If the difference between the sums of the orders of samples is
higher than the calculated value of LSD, a statistically significant dif-
ference occurs between the samples. Specifically, e.g. the difference
between neighboring samples C and A is 9 but this value is lower
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vzorek / sample C A D B
soucet poradi / sum of sequences 18 27 31 44
rozdil / difference 9 4 13

than the calculated value LSDy; = 12.4 and the difference is
thus not statistically significant. This is different for samples
C and D, between which the difference in the sum of the
orders is 9 + 4 = 13, which confirms their statistically signifi-
cant difference.

The result can be written e.g. as shown in Fig. 5.

Conclusion: Samples underlined with a single line (Fig.
5) cannot be statistically distinguished from each other.
Clearly, however, the worst is sample B, which may be
significantly differentiated from all other samples. Though

Obr. 4 Vypocitané rozdily a mezisouéty poradi jednotlivych vzorkt / Fig. 4
Calculated differences and subtotals of the orders of individual samples

Pokud je rozdil sou¢tl poradi mezi vzorky vy$si nez vypocitana
hodnota LSD, je mezi pfislusnymi vzorky statisticky vyznamny rozdil.
Konkrétné napf. rozdil mezi sousednimi vzorky C a A &ini 9, ale tato
hodnota je niz8i nez vypocitana hodnota LSDy; = 12,4, tedy rozdil
neni statisticky vyznamny. Jinak je tomu u vzorkd C a D, mezi ktery-
mi rozdil v souctu poradi ¢ini 9 + 4 = 13, coz potvrzuje jejich statis-
ticky vyznamny rozdil.

Vysledek Ize zapsat napf. jak je uvedeno na obr. 5.

Zavér: Vzorky podtrzené jednou Carou (obr. 5) nelze od sebe sta-
tisticky odlisit. Jednoznacné nejhorsi je vzorek B, ktery Ize statistic-
ky vyznamné diferencovat od v§ech ostatnich vzorkd. | kdyz vzo-
rek C vySel v pofadové zkousce nejlépe, nelze jej vyznamné odlisit
od vzorku A, ale od vzorku D ano. Jinymi slovy, pofadi vzorkd C
a A nebo A a D mohla zplsobit pouze nahoda.

Velmi jednoduchym laickym testem je akceptacni test (Kozel et al.,
2011), ve kterém posuzuiji hodnotitelé oblibu produktu nebo néjaké jeho
vlastnosti. Oblibu hodnoti Eiselnou Skalou: napf. 1 — vynikajici, 2 — velmi
dobry, 3 — prostfedni, 4 — 8patny, 5 — velmi Spatny, nebo desetibodovou
$kalou od 1 — chutna velmi az po 10 — viibec nechutna. Vysledky pro
jednotlivé produkty se vétsinou pouze zpriméruji a vyjadfi se graficky
napf. pomoci sloupcovych grafu (tzv. produktové grafy). Metoda slouzi
k orienta¢nimu pfehledu o kvalité produktu z hlediska spotfebitele.

Cilem metody QDA (kvantitativni popisna analyza) (Stone et al.,
1974) je senzorické posouzeni uréitého vyrobku, ale takové, které
neprovadeéji zaméstnanci vyrobce (jsou ovlivnéni znalostmi o vyrob-
ku, vyrobé atd.),

Hodnoceni provadi laicky panel, ktery je v§ak pro tuto analyzu me-
todicky vyskolen.

Vedoucim panelu je profesiondl, €lenové panelu jsou vybrani laici,
ktefi dany vyrobek pravidelné konzumuiji.

Vybere se asi 25 potencialnich hodnotitel(-laik(, ti se podrobi
opakovanym senzorickym zkouskam a vyfazovacim efektem se je-
jich po€et snizi asi na 12—15.

Vybrani hodnotitelé jsou potom proskoleni o zplsobu hodnoce-
ni daného produktu, jsou pouceni o vhodné nomenklatufe (pouzi-
vanych zékladnich senzorickych terminech), pravidelné trénovani
a hodnoceni.

Cilem vybéru hodnotitell a jejich proskoleni je, aby dany produkt mohl
byt co nejspravnéji popsan. K vyhodnoceni se vyuzivaji Ciselné Skaly
s podrobnéjsim hodnocenim, nez je tomu napf. u akceptacnich testu.

Vysledky se matematicky zpracuji (primér, median, intervalové od-

analyza hlavnich komponent, vicenasobny pofadova zkouska apod.).

Pochopeni toho, co spotrebitelé chtéji, jsou klicové otazky, na kte-
ré vyrobci potfebuji odpovédi a preferenéni mapovani (Meilgaard
et al., 2006) je jednou z nejucinnéjsich prostredkud. Preferenéni ma-
povani je zplsob hodnoceni vyrobku, které obecné odpovida na na-
sledujici otazky:

1. Jaké vyrobky spotfebitelé maji a nemaji radi

2. Jak se spotrebitelé déli ve vztahu k produktiim

3. Vysvétlit spotiebitelské preference pro sadu vlastnich nebo kon-
kurenénich produktt

Cc A D B

Obr. 5 Vysledek poradové zkousky / Fig. 5 The result of a sequential
test

sample C appeared the best in the sequential test, it cannot
be significantly distinguished from sample A while it can be
distinguished from sample D. In other words, the order of
samples A and C, or A and D may be caused by a mere coincidence.

A very simple lay test is the acceptance test (Kozel et al., 2011),
in which the evaluators assess the popularity of the product or some
of its properties. The popularity is evaluated using a numerical scale:
e.g. 1 —excellent, 2 — good, 3 — intermediate 4 —bad, 5 — very bad, or
a 10-point scale from 1 — very tasty to 10 — disgusting. The results for
individual products are usually only averaged and expressed graphi-
cally, e.g. using bar graphs (so-called product graphs). The method
is used for an approximate overview of the quality of the product for
consumers.

The objective of the QDA method (quantitative descriptive analy-
sis) (Stone et al., 1974) is the sensory assessment of a particular
product, which is not carried out by the employees of the manufac-
turer (they are influenced by the knowledge of the product, produc-
tion etc.).

The evaluation is conducted by a lay panel, the members of which
are methodologically trained for this analysis.

The head of the panel is professional, panel members are select-
ed laymen who regularly consume the product.

About 25 potential lay evaluators are selected; they are subjected
to repeated sensory tests and a knockout effect reduces their num-
ber to about 12 to 15.

Selected evaluators are then trained in the method of evaluation of
the product, are advised as to the appropriate nomenclature (basic
sensory terms used), regularly trained and evaluated.

The aim of the selection of evaluators and their training is that the
product can be described as correctly as possible. Numerical scales
with a more detailed evaluation than e.g. in acceptance tests are
used for evaluation.

The results are mathematically treated (mean, median, confidence in-
terval), but sophisticated statistical methods can also be used (analysis
of variance, principal component analysis, rank sequential tests, etc.).

Understanding what consumers want is a key question to which
manufacturers need answers, and preference mapping (Meilgaard
et al., 2006) is one of the most effective means. Preference mapping
is a method of product evaluation which generally responds to the
following questions:

1. What products consumers like and dislike

2. How can the consumers be divided in relation to products

3. Explanation of consumer preferences for a set of custom or com-
peting products

I 80%-100%
60%—-80%
40%—60%
20%—40%

M 0%-20%

non-alco

Cluster9

F2

Cluster4

F1

Obr. 6 Priklad preferenéni mapy (XLSTAT) / Fig. 6 An example of
a preference map (XLSTAT)
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4. Zda existuji pro nové produkty mezery na trhu

5. Podle jakych kli¢ovych prvkil vyrobku se fidi preference spotiebitell

6. Jak navrhnout nejlépe chutnajici produkty pomoci modelovych
nastroju.

Preferenéni mapovani je dvojiho typu:

preferencni mapovani interni, které vyjadfuje preference konzu-
mentd obecné a preferencni mapovani externi, které vyjadfuje pre-
ference konzumentu ve vztahu k fyzikalné-chemickym, senzorickym
nebo ekonomickym parametrdm produktu.

Obecny postup je nasledujici: sada vyrobkd je ohodnocena $ko-
lenym panelem hodnotitelli, vysledkem jsou podrobné senzorické
profily jednotlivych vyrobkl. Dale jsou tyto vyrobky pfedlozeny sku-
piné laiki (mélo by jich byt alespon asi sto), ktefi je ohodnoti napft.
néjakym spotfebitelskym testem pfijatelnosti. Korelace vysledku
pomoci statistickych metod zredukuje jak vyrobky, tak preference
hodnotitell na klastry a vyjadfi kladné nebo zaporné vztahy mezi
nimi. Vysledkem je mapa, ze které Ize vycist, které vyrobky nebo
znacky maji k sobé nejblize, atributy, které vyrobky odlisuji, dale jaké
skupiny konzumentt a v jakém procentickém podilu davaji pfednost
urcitému typu vyrobku (napf. vyrobek C nejvice bude chutnat star§im
muzdm Zzijicim na vesnici nebo malém mésté).

Ze ziskanych dat Ize vycCist i dalsi zavislosti: jakym vlastnostem
vyrobku davaji spotfebitelé pfednost, jak by mél vypadat ideaini vy-
robek, ktery by chutnal co nejsirsi $kale konzument( apod.

Priklad preferenéni mapy je znazornén na obr. 6, kde clustery
oznacuji polohu skupin konzumentt, obdélniky polohu jednotlivych
typl piv a barva pozadi miru tésnosti mezi preferencemi dané skupi-
ny konzumentl a pfislusnym typem piva.

5 ZAVER

Senzorickd analyza ma v marketingu sv(j nepopiratelny vyznam,
nebot dokaze lépe smérovat vyrobce k pfijatelnym produktim pro
konzumenty, porovnavat vlastni produkci s konkurenci a Setfit nakla-
dy pfi vyvoji a vyrobé novych produktl. Nabizi celou $kalu moznosti,
od jednodussich po slozitgjsi, jakym zpusobem Ize vyrobky hodnotit
a jaké vyvodit zavéry ze ziskanych vysledk(. Finanéni prostredky vlo-
zené do marketingové analyzy pomoci spravné zvolené a vyhodno-
cené zkousky pfinesou vyrobci velice pfesny nazor spotrebitelt na
posuzovany vyrobek, coz vlozené prostfedky mnohonasobné vrati.
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4. Whether there are market gaps for new products
5. What key features of the product govern consumer preferences
6. How to design the best tasting products using modeling tools.

Preference mapping is twofold:

internal preference mapping, which expresses the preferences
of consumers in general, and external preference mapping that
expresses the preferences of consumers in relation to the physico-
chemical, sensory or economic parameters of the product.

The general procedure is as follows: a set of products is evaluated
by a trained panel of evaluators, resulting in detailed sensory profiles
of individual products. Furthermore, these products are presented to
a group (at least a hundred) of laymen, which evaluate the products
e.g. by some consumer acceptance tests. The correlation of results
using statistical methods reduces both products and preference eval-
uators into clusters and expresses positive or negative relationships
between them. The result is a map which can provide an information
on which of the products or brands are mutually closest, attributes
that differentiate the products, as well as which groups of consumers
and their percentages preferring a certain type of product (e.g. prod-
uct C will be tasty to older men living in a village or small town).

The collected data can yield further dependences: what product
characteristics form the basis of consumer preferences, what a per-
fect product should look like whose taste suits the widest range of
consumers, etc.

An example of a preference map is shown in Fig. 6 in which the
clusters indicate the position of groups of consumers, beers give the
coordinates of individual types and the background color shows the
measure of tightness between the preferences of the consumers and
the particular type of beer.

4 CONCLUSIONS

Sensory analysis has its undeniable importance in marketing, be-
cause it can better direct the manufacturer to products acceptable for
the consumers, compare own production with the competition and
save costs in the development and manufacture of new products.
It offers a range of options, from easiest to most difficult, of how to
evaluate products and what conclusions to draw from the results. Fi-
nancial resources invested in marketing analysis for the use of prop-
erly selected and evaluated trials will bring the manufacturers a very
accurate picture of the consumers” view of the evaluated product,
which will result in manifold return of invested funds.
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