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Recent trends in check-all-that-apply [CATA] method for food industry applications

olop - o[y
In-Ah Kim' and Youngseung Lee*’
lo|sfofAeak 4| E 2, Aehaesha 4| E st}
'Department of Food Science and Technology, Ewha Womans University, Korea
“Department of Food Science and Nutrition, Dankook University, Korea

Abstract

For better understanding the relationship between
consumers’ perception and sensory characteristics
of products, diverse types of rapid sensory profiling
technique have been suggested as alternatives to
conventional descriptive analysis. Among these,
check—all-that—apply (CATA) method has gained
popularity for studying consumers’ perception and
intuitive responses to products due to their simplicity,
speed, and ease of use. CATA method has been used
to gather consumers’ perception derived from sensory
characteristics of products as well as consumers’

emotion responses to products in recent years.

Moreover, many researchers reported that CATA
method can be used to provide valuable information
for product optimization by applying a penalty
analysis and collecting responses to ideal product.
Thus, this article reviews recent research using CATA
in the field of sensory and consumer science and
introduces practical applications to achieve various

business objectives in food industry.
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TSR Wl AE ARIoA 2ulapEe] B

= AES BAlE] 9

Srte WIS SYse A 719 Ay
4

AEE +98k= theFeh 72 E/d(sensory charac-
teristics) 7Fe] WAIE A-517] $1gt o] a4
t}. HA} B (descriptive analysis)S A1 2] A] 1} A3}
o] =& Auks =& = qlof theRt A
= e r o 7|7 EEEo| 2 A e A4
7t whlolck Teu SHE HAAMES e R
B7H= X18Y5h7| ufizol Hl-8-ak A7 SHHoA H]
aadoleh= A AT TS AES A
AR Hohe -2 SAEA] 2 AvjriEo|n
2 olg2 AR of= 7 HrF e He
= AR} molR|= FAlolnt. whbA| 2t AsnlA} 2t
SH(sensory and consumer science) -OFo]| A= T}oF
gt M2} 7|RE 2 7L R o] AR 7419 g
AdE S5k, &vRE9 A2 dtshr] 9
gk oot &2 AEA AlQtE AL it

Aotel M= 77 H7F HHEEs flash
profiling(Dairou®}  Sieffermann, 2002), projective
mapping/Napping®(Risvik %5, 1994; Pages, 2005),
sorting(Lawless 5, 1995), 7}€}(check—all-that—ap-
ply, CATA; Adams 5, 2007) S-o] it} o]23t &
7F B2 AL, B Ao 7 B4 sl

A

o) T WA o2 AARE did =
B7hgHo E8-E 4 AL, ERo] HaskA] ot
AZE UG SHO|A B0t ERE HAF 4]

29| 7FsAS HojFa QlcHAlbert %, 2011; De-
larue®} Sieffermann, 2004; Dooley 5, 2010; Risvik
%, 1994; Dehlholm 5, 2012; Ares 5, 2015).

o] FollA= 7tel B7RS uiAR R aHR; =
AL ofol| A Z-gE o] & FH7F ol sl 4xH]
ASoA &of BAES AASHAL, &BA7F AF
e AlF o =R E A E= EA4S BASE o A9
fehal AttE= 8ol5 AEA A" she
FA1 o & Xyl ch(Fig. 1). 3H2b-4n]2} 13} Hof
ofl Al 7hel 7S Aol et AxnAke] A2
A-tatr] fgh o R A7hE 9l o (Adams 7,
2007), M, ofol A, o HAHE, &8, A
2 574 5o hakt AEe] 9ol del 2]
31 9JtHAdams 5, 2007; Dooley 5, 2010; Ares 5,
2010; Ares &, 2011; Bruzzone &, 2011; Kim =,
2013). Tl Bao| A stet Poheiat o) S T
3 24 AT AE a7 M, A A-IA o]
Hol AAE AT A, AE A e 2 2
£ 41918 F8o] ool HaA Fet,

ol

o

Check all attributes that describe this sample:
Buttery

Sweet

Milk/dairy flavor
Custard/eggy flavor
Corn syrup
Artificial vanilla
Natural vanilla
Creamy flavor

Soft

Hard

Gummy

Icy
Creamy/smooth

0000000000000

Fig. 1. An example of check—all-that—apply (CATA) for sensory
characterization of vanilla ice cream products(Dooley et al,
2010)
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1. S1Er Hopo] Fu] 9 24 A DALY
shet Hrbae W7} WA wge] Kbk, A
A7} ol#fal] 41-m, Bok AlESo] et dnl

-

So] Al BFS-S AT WA AL 2 9jrhe
o|lo] 3ot /\H]XP—S A Aol AAIE 8o
F o AL ARSI M Az
|5 BF AHelz Ao ® SH3HH, ol &
off Al5o] A2t S gt ARE e wEA =
ol 4= odok weEbA] B2t Al AAEE 8o g
AE O] A2 7HEF BTl Egof glo] Fas)
Al i E]ofof sl= g4t & 4 Qlrh

Lol YAE Aolli= F2 AlFe 2 E4o] 23
EL}, o]} Bl Eo] A& A A8 (usage occasions),
A& A A (product positioning), 714 (concept),
714 (emotions), 7-1f| 2] %= (purchase intentions) 53+
-8 v|7+7F EAJ(non—sensory characteristics) F3F
7o) 8= 4= 9JcH(Meyners®} Castura, 2014).
AEEE GOl 2B[AFE0] AlES HARSH= T
Lol Ap ARgSkaL, A olafiE 4= = A=
T/dEofof gttt BAEE A5k AR EE
folE2 &2 28, A =2 e ZAL
& 2lE]H(focus gro p interviews, FGD) 2} 7+ %4
A An]2} ZA} v (qualitative consumer research
method) & 2 5E Hojxl Aute] 7]Rksto] A7dd
% gtk 77 B4l 49, EAE AAUE
A NLE B 5 AR = QLo ojuf= BE
=) 2o B o] S Sole] ofulE olsst=A
H3t Bh¢lo] AdY x| ojof Fhrh(Ares?} Jaeger, 2015).

8o YAE Ao A== Bt §olo =
A o 2 107§ 4] 307§ o]k (Dooley 5, 2010;
Jaeger 5, 2015), W7} B4 Fof we} 2o} w2 4
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o] go]& x3lslo] HrEr =% QI rtHChoi%} Lee,
2019). SFAIFE AUA| A g2 4=2] §-o|7} H7tol
/\F‘lﬂt’q 2H|ARFO] o] FAE AF9 §ol9 o
Bl ARRSHA Y, 1] 2 (fatigue) S =2 ¢~ Qlon g
012 5% AT s UEA B A
o= st A4sflor & e

7]_ ol A q-

o|e} A AA == ol A EFF HEEA] 1L
2sljof 5l= 528 @ Aot} AA| 2 Castura(2009)
= Al eElX]F=20) tigh Aol A AAIE 8o
7 2B A WA XY o, 29l 7hEE =
= LEE 4 Hrps 9% dofl AR | o A
T Ae e Feo] AL Harstqich ol= 4
H2E0] AZA9] AJAF i - dubz|om %
A - o YARE BolE ERE
S ot - of] fAIRE &-ofof Blsl B A st
, o] Aelsh= e (Ares®} Jaeger, 2015)7} &
Z|etet. o]e|et Aub= 8ol AA =4 7F G0l A
e Hlg, ARE HlEe} 22 S Aabol Fa%k g
S vl % ek 2 olulsie), §ol9] Aol

2 ¥ Haspelr] et Wete 2= AR
l(balanced), -2+ A © & (randomized) G- &
o] Z|AEO ARgo] HAET, AAZ v AjFuict
02 A= AE 8ol YAEE Al ot AlE
S B7Fek= Wio] Ak b lrHAres®} Jaeger,
2015). 22}, 2 &H|RRoA] g *HE T3

v = 1= oh:]].x% oz 9

Iﬂ

A gol BAES AT BE AFEL F7lH
B ), A A - o) AFh 2 EME T

E - gof BlaEe} §ABAL o e ATl
EEH AL Bk At AA] EAFcHMeyners
2} Castura, 2016; Lee 5, 2013). waba] AA| 7}
A7) A, Aol BAu} g7k 48, 24 5 v
3 QA5 1#ste] e AE Lo g]/\e
2 418 5 QRS ST mojo} Folsl g E
th. ole} 3HAl, 8019 A} uij x|l thEt EE3}



‘:}‘?ﬂ Ooﬂfﬂ 8074 9] ’“HV\}— o g 7S
Aeke Aol Fhssitkn wnsieich. e 7]
5 2A12} BYklo] AL dolz QA ]

& TAPOIA ftskE AHIARY] 5 a8l
10094 1208 tdo= FH7HE Xdsk= Zo|
2 &FslcH Ares?} Jaeger, 2015). waba] ZdYstara}
k= B7He] e 54, B7F Al 54 01
R L PRTEENE I P
fg kb b =

71t B7HH AR Al fhH she] Al
%] o] (sequential monadic presentation) E7}7} Z13Y
g} o] o, ok 2 Brrel A2k v A = A
F9 A =A7F AP E =5 wfjx|sko]of sh=t],
Autxlo g |y AR A(Williams Latin
square design)S WE=THAres?} Jaeger, 2015). 7}
El 72 sorting®|L} projective mapping 5 T}
S A7 B el sl Brh AlE o) Aok
o] A gloH(Varela?} Ares, 2012; Ares?} Jaeger,
2015), A ZFe=(perceptual map) 52 E=35k0] A&
ko] IAE ERlstarat 3 wiofl= 4 57 52
71 olFe] AlEE bl 3k Ao] HAHT
(Williams %, 2011).
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2. 7HEt IpEO| HlofE| £y

et b Bl ~uE SRe oY gol
7F AEE 79 1, AHER] oS o) 09] 2715
FH= AEo olFA AYH AEs EEH
(contingency table) FE|Z QOF3t 4= g om, o]=
AFE= 7F 540] T 2 8o aH|REo] oA

r

A= Aol High JEE Alset

2013). 7he} B/ B3] SAE Sl diaia s
SPSS, XLSTAT, Ri} 2 ol2] -5 4LEY
of Aol ¥HAlE TraFEt A o] 4

th el AR A Tl e
_Q_-cﬂ- m] _.Jyﬂ p:]— Xel

3% Q #HA(Cochran’s Q test)S H|H5Z]
(nonparametric) A A4 HH o] shtE k7l9] A
2] (treatment)7} U3t AIE ZE=A] o 75 &<l
5l7] 913l A} %c} Cochran, 1950). 7}€} H7}H-<
°ﬂ M Zask Q AH2

|

l

%781 7} 5740l sl B7HE AlE= 1+
o= g}?_%p S ‘3}- 35 Q HA A A
= kel Abo|7t Qlokar wgo) HH fA|A o R
o A= 7ol o Q= Zpol7t SlEAIE &4l
517] 98t AR E- A (post—hoc analysis)2] UgHo 2
5 1A (sign test)o] AREEITHMeyners 5, 2013).

EH% EL4(correspondence analysis, CA)S- 7}€}

TRE AmE AlSskE iR
ol ®hHolt}, g BEAL FAE EA(principal
component analysis, PCA)¥} 7|d& oz K AlsH
W(Valentin %5, 2012), 3% wH(categorical
variable) 5 thif o2 Jlth= E4o] Qirh #3a
ez AE 7her Ahmol| tis EAlo] AEEH =
739 Fig. 28} Zo] A7t w7}t =EEm, ol= Al
28] TA D AFe] =2 47 B0 Hid AR =
A|-&stcH Ares®} Jaeger, 2015). tf-2 EA] Qjojx=
o} @ ¢l E-X(multiple factor analysis, MFA)¥} 5
= X4 Al
PLSR) 5% 7}e} H7HES
oFstal, Ao 5L She

3] ¥ (partial least squares regressions,
=3 dojH RRE 2
of mpelst=t]| <82
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Fig. 2. Perceptual maps of commercial bottled tea products: (A) Dim. 1 vs, Dim, 2 (B) Dim, 1 vs. Dim. 3 (Kim 5, 2013)

4= 9)tHMeyners 5, 2013).
3. MAIE Wt HE JiME Ot FtE FIrHo| Ug

3.1. Ideal 71} F71E2 8o Mg SE XHot

AAE N Z2A oA 7Y Fatt A F
Shb= ARl 48 AnAke] 7|ake| gy |
A3} 5k Zlofth. AH|R} 7REe] AlAIE W 22
MAE Anzke] U Z(needs) 14, UX AFEES 9
gt ofot]ol ] 7, ofolt]olE FLA|S} 7] 1%t
Al W GARI Algo] A JE= A3
(Ares 5, 2014b). 22 = (Just-about-right, JAR)

:L

oN

o
:u:_l

ac %*494 A 7} (optimum intensity) T4
AFEE= 71 TSt AR} 7] HE A vp
8}L]-O]E}(F1g. 3).

H 7\} RER=R

ok o rlr

Y& FE EE= G
Aol 2 grlste] Holo] A s
7y B4 7F o] o] AlA (ideal) 7153} HlofLt
= 7§-‘—} | £ =} 99 € (penalty) 418
Hojz]= ol E ARRSl] Ay
TS Hojd A2 SA4o] Ao 7|ake] 4
29l FFE A=A EX45h=d| A8-Hr}t E35t
AEo) VzrEE A A7)7] Y3 e =
et 47 540 izt AEE WEAA Als

rlr i |o
o o i
}L

éﬂol

Considering only the COLOR of the product, which statement best describes your impression of

this product?
Much too Too Just about
light light right

Much too
dark

Too
dark

Fig. 3. An example of just about right (JAR) scale
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Check all attributes that describe your ideal sample.

O Buttery O Creamy flavor
O Sweet O Soft

O Milk/dairy flavor O Hard

O Custard/eggy flavor O Gummy

O Corn syrup O Iey

O Artificial vanilla O Creamy/smooth

Fig. 4. An example of an ideal CATA questionnaire

3l] Z=tH(Lesniauskas®} Carr, 2004).
Plachn(2012)= 7+ Atho] gk Anjzle] 74+
o] A&} ANHA 7| 2o vl = A T84
41s1] $1814 F1el Bobgel Flere s

54 ZEFo| 4H|R} 719
A7y 54 24 dupt Hlof
= ] AlZo] 7|5%=7} 11 A
ojw gk S wh=A] BAH)

Ares 5-(2014b)2> 5= 7}2] A9 dlo]E](57] Ak,
n=74; 87) LA E, n=119)2 A8} 7}e} Hrp

HE -3t ideal 71€} H7PHS
270skA Hd e EAS I8l B7F AlEa 7S
9] ideal A|&2] 7V} 2t
7t EAlol A=Y, o5
“must have”, “nice to have”’, “does not influence”,
“does not harm”, “must not have” 2] & 57}%] HZF
2 J-EEh 2nAbe 7he FrHE S ARSSho] A
=9 77t 54 Bt & £Qlo] AZek= 7MY
ideal3t A2 M &0 AAfsHAA sdsHA 4
H 7hel AR o Skl ErkFig. 4).

Hde A2 o] T 7] F7HAA A& 7he
S5 ideal 7FE} -E) L] Aol E o|-gsto] A
t}. “must have” £44-2 AH|2p7}F F20] 2] EAJof| of
3 ideal AlFoll= FAIE AT AA| FH7FeE A&
o= FAISHA] g2 -9 7|2 = H4E Blust
o] AR Eh &, ideal AlFol| 3AIE kAL AA| A
Folle HAIE 3 2HAEY] 7|2 % Bt HaTt
ideal AJ5oll FAIE kL AA| AlFoll= FAIE ot
A & 2RRREY] 7|3 Bt ek FA A

=
—_:r
3 AlE] 47 40|

Check all attributes that describe this sample. If you have checked a word, please also check Low,

Medium, or High.

Check all that apply Low Medium High
Chocolate flavor O O O O
Smooth O O [} O
Soft O O m} O
Melting O m] O o
Mouth coating O O O (m}
Bitter O O O [}
Cocoa O O O O
Waxy O O O O
Hard O O O O
Creamy O m] O o
Lingering taste O O [m] O
Sweet O O [} O

Fig. 5. An example of rate—all-that—apply (RATA) questionnaire
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(@=0.05)0.2 = o, “must have” EAo=2 ZAA=
t}. “nice to have” 542 AH|A}FE0] ideal A|Zof|
FAIE SHA| L AA| AlFelle #AIE T AB[A}
S0 7155 BT 97} ideal Aol EAS 5
ol AA| AlEol= EAIE SHA] & AB[AEY

713 B ARt EAF o R Z o 2AEH,
2HAFEQ] 7|3 Hat vl v R Woldl A

2 “must not have” E4Jo] 3= c}. Ideal 7}E}
7P L A Zo| T3k An|AFE2] 21 A Q] 23]

o R AEY V5% 9% AAE BT
7) ] 2l 7 B WY AEL AL
851 282 4 ek,

= 0 =

1% -l>
£ 30 mlm

3.2. 2tEHrate—al-that-apply, RATA) B2[8{2] A4
PURIpss

7

N
o,
rE

ofl,
N
N
i3
& o

Yol Al 270 AAH o2 4
W o] a1 wEA =3 4=
)24t 7FEFRE ¢lo] 2| = glo]E]
SHA7E Stk o= Qlsto]
= st B0kl &
AEFE2te] Hlw7t o e
ItHAres 5, 2014a). & 591, HjFE
A, REYE Ax, 39 &F
H3akar Q7] miol 7Iet= H 7}
1 = g=of| A Zpo] 7} LpX] gFot AJ5E Z}o]
| A7} et
Hr7PHe 7 WrhHel shgE o
1} H7pHol 2131 gl o] 2|3t AlgHAS =+

c HO
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N
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o2t %9
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o
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3
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1 N
f =
v

7] 9JeiA A= Qi) 712 7hel A2 A (Fig.
DU 72 B4 A2l diaiA 3= H=G4, 53
15 S| vl x| ste] An|R7} sl 7z B4

) dﬂ o
4
ol

ol

A|SHA| == 7% Az I 54 A=
T = A}g5)o] -ﬁ7}o}7ﬂ SHcH(Fig. 5).
4% 2tel grhgol 7het B o] Be Bt

@ 4 girhs Aol F2EwAl whet Hrbwel A

Jw u\ Y ) 5& FW
N

mlm o
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go] Wo| &7fE 3 QIcH(Ares 5, 2014a; Saenz-—
Navajas 5, 2017; Wachrens 5, 2016; Vidal &,
2016). Ares 5-(2014a)-2- 328 2] AH|A[E tjAFo
2 & ) ARG TAE, W, Ae), 4422
3 71e} W7 3 E 50 4w HEol A
& ahe B 7k vli A7 Sslol) wE
AT A fel7] Tfepi) ohe B - AleE 77k
EAO 42 AR 7F 891A Zol7F Yehd 1t E
A HE, oF A0l A5} 7z EA O] uid - o of
3l ot A =& E QI Ares@) Jaeger(2017)
= 2o HES ST A Al R E A o)
w7 (emoji)ell thEt B7h AHE eelrt sher
7 Bk A 55 719 ZjfojaAld o] =l B

arskeiet.
Ares %(2018)% ARk 2u] A o 2 3k 2kef
H7H eE ds e ¢ BARRAS
IETAR s }@‘EP Al 71 AR =g, At

2h], 7P 2 X 2)of| tiaf oh2-2] 2714] 7S
AT & AFE REsHT AA, ek B
BEAHEA A ol B4 ZEghe] A
= Aotk A, A& 7 Zpo| A E Y2 e 3
7 Bop BAREA oA A UERg Zlojth oIt
A}, A B7F GAA] T 2fo)S LRSS A Eof o
ol F7HA] B2 fAd o] Wetorm gtel Frb
W BAREA oA dojAl= B4 gt o] A
A= =4 &Qht 2fet F7PE T HAHLA] o]
ARt AvE Ued 542 2 & A dAY
A& ko] Zpo| 7} wguigh B9 (L], Tk, 419k, &
bl A et ettt §HH, E4do] ERskA L 424
A7} olsfislr] olele EA(HE Ful, A4, oF
HujopHAy, Atetn] &) F)ol| A= etel HrE R
o} HAREA oA Al 7F Zpo] A o] A et
Wk ARES 2BARE 22 2t B 4
3y Al H7Fol= Aol Wit g2 g dE ol
AYFFOZH 8|27} sl AlE Aol elsal4



T lem, ol5 HiEgro ® AF Aol A HE S Y
Al 4= Qlefal HaskQiTh
Oppermann 5(2017)2 2}el H7HH =3 2, A

Eoll dhiet oleat A AES P17 915
AHZAES Ao g A|ES LA EA T
3 Ao), Ax ARgHP SZof the) 605-7F
3 AT BAENT AR S doln
FRATE 12}, Ares 5(2018)2 A&
HS T3l AR AlE 2Rl 4E
> glont ehet Pl Bzl
4o Wa 5SS ANk £
auag o she el eet B
& gt 20|21Ee] AFo] that ofs|S vt
2 317 wiol AEe] vHAIE el Hiet FR
de o Ak 2By AR E-AT 3
oleiet wulxe] HAH] 54 A WS 5

7] thiof olo] et Fel7k Waslch wetA, ot

e} Wb e] Bajo] AEo] 717t E4Th AE A

o K HO"
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Fig. 6. Mean score obtained for each term and sample using
RATA questions as a function of the percentage of
consumers who selected the terms for describing each
sample using CATA questions across the seven studies
(Vidal 5, 2018)

= AE AT Bu8S 24stke Aeole
2] 2bef| gk H-o SO R A Fo] Apo|AHY S
FEAA 7 glont, d7te] fAjo] Aol tiRh &
HIRRe] Q14 ofsfsial upAlE e o] B

S 7hs Agshe

Zo| vighAlsietal 4
Vidal 5(2018)2 % 860%< HlAFoZ 77149
2 455 Sl 7HEet 2 B Hlﬂ'}i"‘i

th 7} At o ARke] aH|A= 7he B e o

W 2] ARke] axnjAb= 2tet Brhel o8 Al

B7¥eHA skelek. & H7hol 2%H AHRES

Lhol, /4, B7F AlEY] A3 ®i=ol sl 7214

Apol 7} WA E R kol = 7HA] H7H o] 9]o] 8.9l

of thet FFe Fastatiek. 2het F7HHe 3%

A HE(H, 5, a)7F A s x| = glar 7he}, 2t

Bl B7s ks A SAES 9Ed gE

A Ael ol 2t Al 2RAE 7IEe s t

EA vj A = A 7hel B ol dojxl Axt

=4 *liﬁ HARS= 548 AEgh anlAke] 4

= AL, 2reF B ofsf dojxl Aik=

UR29] = 7HA] ' ofsf| A = ik AA v
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