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. TABLE 1.
THE CRITERIA USED BY 200 WOMEN IN DEFINING FOOD QUALITY IN DESCENDING
ORDER (GOOD HOUSEKEEPING INSTITUTE, 1984)

Criteria . 1 of women

Freshness/as fresh as possible 52.5
A good appearance/good coler 29.5
It tastes good 23.5
Contains no preservatives 14.0
It is nutritious 14.0
¥o additives/few additives 13.5
Hac a good texture 13.0
NHatural 11.5
Has less fat 10.0
Has no chemicals in it

Contains geood ingrediencs

The brand name

Has a good smell

Is not bruised/damaged in any way
Well packaged

It is within the date for expiration
Pure/no ceontaoinants

Has no fillers

Has no sugar/less sugaE

It is not processed

Meat is a goed tender cut

The witamins aren't lost

The price is reasonable

Contains no coloring

Not overly spiced or seasoned

It doesn't look like canned

The best you can buy

The label and what it contains
other {one or two menticns each)
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FOOD QUALITY: CONSUMER ACCEPTANCE AND
SENSORY ATTRIBUTES
GAIL VANCE CIVILLE
Sensary Spectram, frc.
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ABSTRACT

The gualing of foods is intricarely relared 1o the semsory propersies of food

products. Several dismensions of guality are funciions of sensory characteristics.
The proposed system for measuring food quality includes determining key produwct
anrribures and measuring conformaence fo those i - Both des. iwe avaml-
¥xix, ro docwment produects, and Conswater inpur, [0 maasure Qfecnive responses,
contribure subsiannially to defining sensovy product specificalions.

Descriptive data are related 1o overall comswmer acceprance. io cowmsmmer
accepeance for appearence, faver and rexture. and 1o key consumer aroribures.
These relarionshigs allow management to sev reclistic and effective specificarions
Jfor guality control.

INTRODUCTION

food quality requires a clear definition of quality and how it
relates specifically to foods. In general, quality is seen as consistent conformance
to comsumer expectations. These expectations requine the presence of product
dimensions tha: define its character and its wsability. Onos 2 product possesses
the necessary anributes to insure this product integrity, it must then conform o
those required product attributes in a Cconsistent manmer.

The dimensions of quality., as outlined by Plsek (1987) are described in Ta-
Ble 1. Quality dimensions define the prodict requiremzents or abiributes that ase
mecessary to meet conswmer expectations for product integrity. These dimensions
are broadly drawn and can be applied to products, as well as services. Two
broad applications of the quality dimensicns to both a product and a service are
shown in Table 2, which lists the cxamples of guality dimensions for a produsect,
a stereo amplifier, and a service, a bank checking account (Pisck I987).

Bomrmal of Food Quality 14 (19913 1-8_ AN Rights Rese
© Copyrighs 1991 bt Food & Nutricion Press, Inc.. ]'rpr_bu'[ Connecricar. 1

FOOD QUALITY:

CONSUMER ACCEPTANCE AND SENSORY ATTRIBUTES

ABSTRACT
ERRBIREMIhEEERERIRIBHE (sensory

properties) o
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HBVRZEABLEEEE ©

Both descriptive analysis, to document products, and
consumer Input, to measure affective responses,
contribute substantially to defining sensory product
specifications.

Descriptive data are related to overall consumer
acceptance, to consumer acceptance for appearance,
flavor and texture, and to key consumer attributes.
These relationships allow management to set realistic
and effective specifications for quality control.
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INTRODUCTION

. Rﬁﬂ?ﬁ@ﬁc%%c%%ﬁ ' @B IILEBBEM
NEE @ REITE QD1th;§IEH'EE“§E§EDD
E%mu 3RBE  BE—HNNEFEESL

i\, H (consumer expectations) © ﬁﬁE@?ﬁﬁH%‘%% the
presence of product dimensions that define its character

and its usability o

- —B ' ERCEBDENEMKERED
BYFE 24 (product integrity) + ELZVZERFA —EN8Y
5 EKRE]E % E@IGRE °

Food Srorsge Stability

From “Food Storage Stability” ed. By I.A. Taub and R.P. Singh,
CRC Press, 1998

Ireroduction
Deefimition of food quality

10

Food Storage Stability

Definition of food quality

WSROI ERGIEZP  food qualit
BAEBE o HEEBXM %
MOEEIBE %Mﬁli}%%ﬁr
M HR BRI S RE

- NRNBF-EHELEEER  BEBBE their

purchase and/or nonpurchase of the product, must certainly
be considered the ultimate arbiters of food quality.

+ With this fact in mind, the meaning of food quality to the
consumer becomes of critical importance to the discussion
of the quality preservation of food.

11

BERRBERABMNEE %B@ Dm(m)*ﬂl (consumer
perception) JEFIS » tHEHIBKIREERKS|
B ERREB EFE : the combination of
attributes or characteristics of a product that have
significance in determining the degree of
acceptability of the product to a user o

A critical phrase in this definition is "acceptability
of the product to a user," because it serves as
the basis for determining both the relative
importance of factors that contribute to food
quality and the appropriate methods for
measuring it.
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- S IBERRGENERSIAKBERE @E(sensory
quality) BYEZ © BIISERERRENRIZIEE(the
perceptual aspects of food quality) » & & : the

TABLE 1.
DIMENSIONS OF QUALITY

: ‘ot Di on Meaning
acceptance of the perceived characteristics of a product by e ‘
consumers who are the regular users of the product f;erformﬂnce ijzmdr)' PFO}dUCl Olr). Sleir‘ficz Chﬁfaileri‘ﬁﬁcs
i eatures ed louches, ""bells and whisties,
category or those who comprise the market segment o Conformance i Match with specifications, documentation
- : o _ Reliability Consisteacy of performance over time
« Y TEFEDPHY "perceived characteristics” =58 the Durability Useful life E 3
perception of all characteristics of the food, not Seryiceability Resolution of problems and complaints
Simply its sensory aftributes © ILE BB R o Seneory sharcersics—sond, el b
(PN N N NE:] e =t £, esthetics ensory cnaracier — , I€€ # P
L2t ~ BRI~ A~ BRFFNR-E ° Reputation Past performance and other intangibles
13 14
|
ea = AYETH TABLE 2.
EXAMPLES OF QUALITY DIMENSIONS
B @ £ B T -3 Product Example: Service Example:
¥EBE Performance AELRRFEZEESHS Stereo Amplifier Bank Checking Account
568 Feature T oY 45 2k "
' : Power Process time
— SE A 2y
= Confofméﬁce e fﬂ'%&)% AT HI Remote control Automatic bill paying
{S#HE Reliability R RS RIFER K — Bt Workmanship : Accuracy
MR Durability T4 AR Mean-time-to-failure Process time variability
BRESHE Scrviceability FIAESL40 162 A7 Useful life Pace with.trends
@& Response At i Ease of repair Resolution of errors
PP Aecsthetics BREGHE—AFE - REE Courtesy of dealer Courtesy of teller
5§ Reputation AR LC RS Quk finished cabinet Lobby appearance

15

Consumer Reports rating Word of mouth, years in business




EXAMPLES

TABLE 2.
OF QUALITY DINEMSIONMNS

Product Example:
Srereo Amplifier

Power

Remolie control
Workmanship

Mean-time-to-
Useful life

Ease of repair
Courtesy of dealer

Service Example:
Bearnk Checkivg Accorerns

Process time
Automatic bill paying
Accuracy

fnl!ure Process time variability
Pace with_trends
Resolution of errors
Courtesy of teller

QOak linished cabinmet Lobby appearance

Conswmner Reports rating

Word of mouth, yecars in business

: TABLE 3.
- QUALITY DIMENSIONS FOR FOODS

J& O BE S BRFH

=2 F 3r B AE IS AR 4B 47 7E HA A5 2R
EE o =hHE S +F ¥ 5 R
e S iE4r 2 8 IR e AT
—Ex S W A © EsEE
1SFEE © MHsEFmE-THes] O 4F 2 aF e snle
Mt © =T4& A &< S B1AB 3 E
EFSiE © s 5 S sgImey ARR
=rE D JE FE ehFR o B S Hén B ehiR o B
=2 D A shAx @ FIEE b fhEn
== S FHEEMEMIFIE © UR - EEEFEEEE

Dimension Food Product Example

Performance Sensory attributes, nutrition, wholesomeness
Features Convenience

Conformance Concept match

Reliability Consistency of sensory attributes

Durability Shelf-life, preparation tolerance
Serviceability Ease of preparation

Response - Consumer Hot-Line

Aesthetics . Sensory attributes, package

Reputation Brand name

18

TABLE 3.
QUALITY DIMENSIONS FOR FOODS

Drirernsion

Performance
Features
Conformance
Reliability
Durability

Serviceability

Response
Aesthetics
Reputation

Food Producr Example

Sensory attributes, nutrition, wholesomeness
Convenience

Concept match

Consistency of sensory attributes

Shelf-life, preparation tolerance

Ease of preparation

Consumer Hot-Line

Sensory attributes, package

Brand name
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limits exceeded s..iul,n::
hazards too high for human
consnmpmon

contaminants
Viemite not
.......... ~ 5o hazards
excecded \

P e T

P Y

{Food suitable for human consumpiion)

e !

o ¥ .

F — T
Sensory quality: Nu;nh_vel Yalue: Convenience
3 . — chemical components -
- :;':i.‘nme colour: (vitamins, minerals, — shelf life:
_ texture; dictary fibre eic): — packaging:
favour. — microbial components — processing level.
- (e.g. desired lactic
bacteria);
— energy content.

FIG. 1. Definition and description of food quality.

From: P. J. Molnar, 1995. a model for overall description of food quality,
Food Quality and Preference 6:185-190.
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| L |
I Intrinsic i - ) 7 H
| product =t 1-» | Assigned e
. propemes | - q _ H
User ) -
i . Extrinsic
| 3 product | == = Acceptability |
i properties ] [

| Market >
| situation :

User

Fig. 1

A user evaluates intrinsic product properties to assign quality to a nrodi_rrr

prod
By also taking into account extrinsic product properties and the market situation,

the user determines the acceptability of the product. 2

( Instruments : Usar R

Intrinsic ,
product =»

properties

I

Evaluation

\ i
. Assigned
Appreciation)| =+ quality
J—

Steps in quality assignment to a product by a user. For the perception
and evaluation steps, instruments and/or human senses may be used,
whereas appreciation is assessed entirely in the mind of the user.

—
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Olfactory epithelium UEJ:)E%B]H@

Brain
Central level integration
of perceptive signals

N,

Global perception I

EJ%  MNosal cavity

1628 Palate

'Lrelurn
s

Tempennure | Modifications » g yergy e 7 R:u'mnl% =Y
Food ™ Mastication \/’
'—' Hydration -
Enzymes STWJ\ /7// Global perception
ﬁ\—,r’f:/ Bob ;

Saliva

Pharynx 1G]

FEy Temhn
= Tongue
%E/L\E Jaw

A:g
ﬁ Esophagus R
Epiglottis

Uﬁ@g Larynx

Fig 1. Oral organ cross section diagram: main events occurring in mouth,

Steps in quality assignment
Perception

TR ERESVARANBRBAABHERES -

BLMBNHEERCESE @ Z6EES AT  SLBNEFEH
Bk BB 1% (hidden attributes) o EERI4 BIRSERBEUALRRIE
(BI%0 : JEK) MERBEIEEE °
BB - AFEROVAENt B HE AR E B (qualty attributes) ©

E-ENREEMYEEREREIENERREMBEN °

“BEEEUER (RX) RIE2R#aY - ED@%‘E%BTJ#}'E mealiness) »
SEMEIEREBM - BARK R Mcell juceE R — ¥ —HIEIR ©
MM A IR IR AR 0 IRERRED #ﬁ}'l“.{mgalJIIE%
HHFR R RIS - SRR R(R) AR T REERMREN
W12 - EEZERMERE—EnItERETZ(RRZTIERE)
8 - R ECSBHNRBREF —KIDTRE °
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Evaluation

SR SHEFTSBANGRERE - REHBENRTEE -
*Evaluation can also be conducted both by instruments and by human
Senses.
EREBAEESHMEB TIFEN B & — 18 - E B I1asRR0Ea5T
LHEMEEE" RiE" KNIT - MENERESINE ALRRE -
—RE (4) BEMNABRERCER < HELRE 2 B6918
BRI IR —EMANRIEERET - IERESREFBR AR
BERI - MEFEE » ke BRE—RERE threshold
intensity) 2 RUBGRRE » (ERBEREMEARID o

*Another characteristic of using human senses instead of instruments to
evaluate quality attribute is a possible shift in perceived intensity following
the evaluation of several products.

25

Appreciation

+ Once the quality aspects have been perceived and evaluated, they
can be converted into appreciations.

-+ ESE6  (E—eBRELISHEEASTET < EFU18RE - 5
THELREENREE | SBEEREMEIMLF -
iZno preference IR B4R - K RIBEHVARIEN 0 SEE
=ENEE - FFERBWBRAWTBE - RRNERBZE -

© & BrRIGERE4EFTETRSE a uni-dimensional quality
measure - {ELLSER - BERINVGREBMEURGERITES
ER1E EEAGEIHEER (relative weights) o

+ SLAYRES (weights) RIRTTE - WERSR @ SEEASE
B3 BRREDERS R EnBERRBELFE -
Tﬁég;/_tb\ﬁ?ﬁikﬁ%%ﬁﬁ@%ﬁ ' URBBLEEMNER
I % o
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- BERRS  ZRRERNREBEURIRURN=F% ' BIE
@A ~ ERERMEBNN - AR - EEXGREEMT
FZEEWIER S BhRE -

« ERELFZERENRZR - IJEER the assigned quality &[]
the acceptability of a product 9Z=3Il o Assigned quality 1§ —;5E
EHREERNRERT - EREHEENFENTE
S ° 2% (acceptability) AIFERTEBIER N © TR
HEEEABEMEARBE —Em @ SRBLEH assigned
quality M) Bt ZE G Z B AR ADIMER RHIABIZ ZHFER ©

© EnEHEBMRLVERTER assigned quality - sz ZER
B EE R EE IS4 (product acceptability) o

» Assigned quality gyt a] E BB B LR TNARIERE - LRI
BZ separate models for the quality assignment, for the product
behaviour and for the product environment.

27

3 x |
Environment ' Product  User
B | p |
. Dynamic ! Quality
Macro. = |ENVirONMent| = Micro. | p ;
cilar:\:;?e : modal : clir:::a :: producl 3 bo:;i:l::r:-' assignment | = Shinr\l::
: model : model

Fig.2
A qualiy change madel is a composition of hree separate submodels for the entities affecting the changes in assigned quality: the qualiy
assignment by the user, he physiological behaviour of the product i a particular environment and the changes in this environment

28




Overall
Sensory Acceptance
Attributes Preference Lavel
Preferences Experience,
Preparation, Expectation,
Variables Availability
e T
Sight —
Production ?L:g;l E =y g =K [central
&Storage Touh =+ integration™ [] = ACTION
Variables .
Sound —_p -
s, - |
ysico-
L‘hamiclal - E G 1
Properties Advertising,
Price,
Oceasion,

Ete.

Figure 1 Land’s model of the sensory and cognitive factors that contribute to food acceptance

action. (From Land, D. G. In Sensory Quality in Foods and Beverages. Ellis Horwood: Chichester, UK.,
1983. With permission.)

BITE AND CHEW

20 Extremely
15
i
c
a
= + Moderately
[} 10k
o
5
=
] s Wert
5
a Sk « Diy
[+
1 1 1 L 1
Q 5 10 15 20

Perceived Loudness

FIG. 4. RELATIONSHIP BETWEEN LOUDNESS AND CRISPNESS AFTER BITING AND
CHEWING WET AND DRY FOOD SAMPLES
The solid line is the function derived from the appropriate linear regression equation.
[Reprinted from Journal of Food Science 1981, 46 (2), 574-578. Copyright © by

29 Institute of Food Technologists.] 30
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QT DESCRIPTIVE ATTRIBUTE INTENSITY QT DESCRIPTIVE ATTRIBUTE INTEMSITY
ATTRIBUTE: SMOOTHHESS/LACK OF PARTICLES Ry —
FIG. 3. CONSUMER INTENSITY CREAMIMNESS AND DESCRIPTIVE
- INTENSITY CREAMINESS . FIG. 1. CONSUMER ACCEPTANCE RELATED TO DESCRIPTIVE COLOR INTENSITY -
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FIG. 2. CONSUMER ACCEPTANCE OF FLAVOR AND DESCRIPTIVE
INTENSITY OF OFF NOTE

Food acceptability

Sanls tanin Step 1 Step 2 Step 3
Sweetness ey
Soumess sty
Saltiness =

Bitterness
Umami s

Spicy laste
Taste
Metallic taste = -
Astringent taste §
Amphiuce S——
Continuity v\\
Aroma E— e
Tesdure *
Color
Shape
Sound

Personal condition (mood & health)
Cither factors (environment, habituation, social situation, culture)

Step 4

B

33 ’ 34
& 2 ) T E R G A EE
= —AHE
1. B T Th AT RAE R ARRAE TR © BB ~ IS | {m
A. DR = R X £ H g;}
T | 2 HERPIIORIIERIRIE - PINSTEATER R g
FE= MRS - BEE - b - BmE -~ H ri,i_ﬁ{
B. TR ~ 8 ~ F ~ Bk - ¥R (Texture) ] . SR =) I ifi
LS FER | (BRSNS  RERK Coe S ~ k4D 2 s 3
(TS g ~ (b2 L REEY EEE) & Eggﬁ
| 1 5t EesmRA S ~ Bk ~ 50K~ BT sisibas, | 7
754 & RIFREHIFELT © ERErELF ~ HURFEIT (A ~ BE3E)
2. ptEl ~ ETEEREATE RIS | [EAVET 5 -
(7 ~ A4S ~ Tik% ~ mass communication) & — Ei
R
fA4E
Lot ax
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frdhdF it Fo ko W B4R

£ ]
ﬁ#’j ;‘ *-t.*%ﬁk_ Sense Sensory property
RN FEAR ~ S -~ smEk
A5 S IEEE - FFIIE - A - mdd - BRE - TRIE
. BB Hos A~ fihE -~ dosidE L
Sk H R P 7ok
A 4% Foith ~ SBR % =
e ok S ERBE — M KRR
##. ; 7 A BIR B ok 69 5 #A
e #i & 30b E ] N
" . g . cIEayeR IR - B - AF
LA E g A2 RE |2 i Bk W MORIE - B - A Mk - W E - CREAEEL L.
sk 4im, oy -E—*fﬁ. g 162 & ok A & F =k (basic taste)
B 1 Ht K A 45
2 : 3
‘ﬁ‘:a = Bk R i TE= , =& &%
5 o RE Ak ﬁe?.- % ik Sensory organ Stimuli Sense
iBhk % AR EL R ) &, - ARk, bR A
= S ot ay —— F &, ECE 3 B
F = e By o Bk — ke 4 E
RE A 4 3T AL AR 6Y — AR : =,
L% 4 32 &) . ¥E-E
<HEZR> <FldE 2 E> <HFEBE> :
EiR ~ E45F
4 I¥ - IFE
O B2 -~ AL
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STIMULUS SENSES SENSORY PROPERTY
Sight a.‘.r"
OSour
B Tasie Flavamsr
Trigeminal
T é h::::::\1\ Teamsc
Bl é g
& =]
Fhgure 1.0 Kekatimebo of shv firr soess sith srmsasy faspaciics. é %
S L SMELL NOSE
I I 3N Iruuuznrl coot ,umm ’
BODY PART FLAVOUR TYIME DESC:::;FDR ' ACID ] SWEET ’ SALTY l BiTTlﬂj \ TASTE
Estery
o I FAT ’ STARCH ’ PROTEIN ' /:d TONGUE
Spicy 9‘;“'
- O e [ ETHANOL ‘ WATER l GAs j o*
Wioody .
Lactonic
Sy
Frigeminal Pu=gem - .
fem— . Asuingent FIG. 10.1 A Sc_hemahc diagram categorizing the key components of flavor
Satey in \-:vhat is described as an aromagram. Each food consists of various combi-
——— é o nations of the boxes from the three levels of smell, taste, and consistency.
o In addition, there will be a variety of personal, social, and cultural factors,
2 (From Ney, 1990.) 40
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FIG. 5.1 Food acceptance validity factors.
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Light/reflectance Composition
II

Physical & \
chemical Temperature "-I / Volatiles
stimuli h |
Food matrix
Mastication Salivation
Breathing -/-\/:' Eating I‘/
Volatiles and non-volatiles
release
Physiology Auditory |<—,‘ Activation of sensory systems |\
/ \
/ v \
/ Somatosensations
b
Thermal | Tactile | Irritation \\\
— -~ Y
_— “‘h—m“_.
Olfac Taste
S - o 7
Central cognitive processing of information
Perception Potential interactions between modalities

|

| Perceived flavor of food |

Fig. 3.1 Flow diagram outlining stages and factors involved in flavor perception

(adapted from Keast er al., 2004 by Charve, 2010).

Light/Reaflectance

k,..-f"” Volatiles

ile and nomn
release

|

- Auditery I--——l Ac!lvnt;g:‘::nzansory
Y *_____,_.—-—-"" +

1 Olfaction ]-n—b- rSDrnatosensations ] 4—-[ Taste |

= + T
Thermal | l_'l';cliT‘ | Irritation

e

/

Y

information

b4 and between modalities

Cantral cognitive processing

Fotantial interactions within

!_ ption |
BHRANSERERRE | " aaa™

FIGURE 1.1 Flow diagram of factors that influence flavor perception (From Keast, R.5.1..
PH. Dalton, P.A.S. Brezlin, Flaver Perception, A J. Taylor, D. Roberns, Eds., Blackwell Publ..,

Ames, 2004, p. 228, With permission.)
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TABLE 3.
EXAMPLE OF A COMPLEX SYSTEM—OXIDIZED LIPID FLAVORS

Associative terms from oxidized milk fat, considering individual compounds:'

Oxidized Grassy
Cardboard Beany
Tallowy Metallic
Qily Mushroom
Painty Cucumber
Fishy Nutmeg
Creamy
Fruity

Associative terms from **Warmed-over-flavor’ in beef:’

TABLE 4.

AN ACCEPTANCE MODEL

Acceptance = k; (§,) + ki(S)) + .. . k(S
+ kis(S; # Sy) ... (with interaction terms)

(simple linear model)

+ kim (5, ... (higher order polynomial)

where S, = perceived intensify of
. attribute n

Intensity can also be predicted by equa-
tions such as

S, =K, (I,

Where b is the characteristic of the
Cardboard
Oxidized power function exponent
Rancid and I is the stimulus intensify in
Painty physical units (e.g. molarity)
Fishy 45 : 46
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