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Abstract

Effect of Menu Calorie Labels on Menu Sales and Consumer's Recognition at a Korean Restaurant in a Hotel The role
of calorie information is to help consumers make healthier food choices. However, calorie information is generally
unavailable in restaurants. Even in high-end hotel restaurants, which try to provide high quality foods and service, calorie
labeling is not mandatory. Therefore, the purpose of this study was to evaluate the effect of calorie labeling on menu sales
and consumer’s recognition at a Korean restaurant in Kangwonland hotel. The calorie contents of 10 dishes sold in the
restaurant were calculated using the food composition table. After making a new menu plate displaying calorie information,
the new menu plate and old menu plate were provided every other week for 4 weeks. When we compared the sales
between the periods of calorie labeled and calorie unlabeled, sales of 4 items among the 5 food items providing less than
1000 keal, increased, however the 3 items among the menu providing more than 1000 kcal decreased. As the survey results
of total 405 consumers (male n=232, female n=173) showed the new menu plate, 68.2% of subjects recognized calorie
labeling on the menu plate. Among the subjects who recognized calorie labeling, 58.3% answered that calorie information
affected their food choices. And most of them answered that they chose lower calorie foods based on the information
provided. The results suggest that displaying calorie information on the menu plate at a Korean restaurant was effective in
changing consumer’s food choices. (Korean J Community Nutr 18(5) : 505~514, 2013)

KEY WORDS : calorie labels, hotel restaurant, menu sales, consumer’s recognition

N E

il

S5 ARIskR QIS s T 250 SV |

A9 20139 7€ 59 A

FAY: 20139 9¥ 249 4

Al 20139 10€ 109 A &)

fCorresponding author: Mi-Hyun Kim, Department of Food and
Nutrition, Korea National University of Transportation, Chungbuk
368-701, Korea

Tel: (043) 820-5335, Fax: (043) 820-5335

E-mail: mhkim1129@ut.ac.kr

This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License(http://
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

tjrks] o] A st & WskE efiskalnt. gk dAchat
3= FA7 e} ghlo] BTt Al oA AAkst
T B[S FhAskar A 21 Aatel|A] £]2]o] ApR|eh= 1]
Fo| oA 1L Qlrk. 2011 =1 EAIL] SIARIEZAL
Aol oJabd, 3HF 13] o) &]41E shrl= H]&o] 1998
d 21%014 201 1ellk= 28.2%7H4] S78ISIT (Ministry
of Health and Welfare & The Korean Centers for
Disease Control and Prevention (MHW&KCDC)
2012). =3t FEAA AT w2 F A5 F0]F 92
B 7} ZFA| Sk HlE2 19989 21%°lA4 2011dl&=
46.6%= A7 Z7¥8I3ith (Hwang 2012). o3t & 9]
21| thgh vlolEli=, QA S5k AAMIF7F =wle] ek
2AFE B Y = 7 e Weehs A S
EEIS

—505 -



506 - ZE STl X vl A He] Al go] vl yravlel vl o 7F

o, 914189 79 A% Felo) Meksl $ %
A &AM 07 Frleal glow,

i)
s
e
of
00
o
&Y
ot
1o
M
2
[

Al vehd Gl F Bz 5 I
A7 FAAFEFL9A] o)) 9] vl 19984 AA| 15.4%
oA 2011delli= 20.7%7H4 S7Fstelar, visk 8 & (9
194] ©12h2 19989 26.0%°14 201 1= 31.9%7F
2] Z7FstH (MHW &KCDC 2012).

A, oy B B el it qlyo] s=olx| 1
Aol el whet AnRbE2] A7 2|34 Aol
sk A& w7} oA 1 It (Song 2007). TESH 21552

8
AL, GG} 2 AFEA W 9T W TR

F oo

st G 71l
gt B Erhar 3 4 Qloh AAIR 2011 =903 E
AlolA Zsstgol o] tiidAtel Al YLEA] o] &ES] F
o5 A ARE Wl JUTAIE 2l H]80] 23.9%
Rl 19~294] 39.7%, 30~49A41 29.9%, 50~64A]
14.0%, 65A017 2.5%7F G SFEAIE o]83taL 3= 2o
2 VR e AtE S0 R ki) gkl AdEe] ¥
Al YeEFGtHMHW & KCDC 2012). 7Fg2132] 42
20061 9¥ T 974 JF IR (@, &rslkE, I, o
A, A, LA, ERAXE, ZHAHE, UER)O]
-3} Fof o] A YA} o] AL Qi 1Evt &
A Seuzle] A$- dlaEFels s 32410 Jo
A= ol ARE ALstars M EA Ao L, ¢
217 9] o] w9} AFRFO = Q| 7] JYEA
A7} 2 o] Fo0] 2|%] ¢ka1 gl o™ (Choi 2009), 3% 2]
2 9 AR|AE Ashs 55 E (FYUE 549, Algks
FH3E, 2A5E, 9ALTE 5)olM 22} vl d&F
1.9] A7} o] Fo)x] x| ¢kar itk Aok o= 2010
GSEA] oslE Fal offlo] 7S AES g, sk
AA0] G| AlEE widste] 7FBAKRI Sl 2471 100
N o)1 WAEFE D)2}, WA, A2} A, ofo] A7
¥} 222 o)A QAel A v FYEAE 28k sk 9l
= Aotk (Ministry of Food and Drug Safety
(MFDS) 2010a; MFDS 2010b).

u|=ro] A9 520 ot BT nRkITe] &
7ol th-3-eh= 523k AR A1 4452 shtolrt (Mokdad
5 1999; Mokdad 5 2000). n]=roll A 2418 & Ak
2] 30% o1de, AZF AF2H 50% Y5 XA Sk
Rom, e o)A wAF W vvkE: 7Pt 2 9
o] ool B 20061 wEAIE FHE
A dd Fol Aol A A1 YAEHS FHOT AR
& Aestes sk Hol AP E T Swartz 5 2011).

v

o0 2

e glo

)

o2l

2010 elli= =3lellA 2071 o]/d2] AN S 7HAaL =
BE dAEFAA JUHEAE HEE k= National food
labeling laws ¥3+5}1. 91+ Patient Protection and
Affordable Care Act7} &=t (Patient Protection
and Affordable Care Act of 2010 2010). T3t o]
sk u|=e] WA S203 3 sIAEFE YAERo U &
g YAEF oA 2] vl5re] I AR Ale-S Sste] &
H|2Le] Wl BlE 7] vk gk ko 2 freskal 9l
om olglst gae] gigt AT =Fo] FaFH 9oL}
(Roberto % 2010; Dumanovsky 5 2011), @A) 71X
LFtere] A AA A o7 HAEF A HFe A
AABEL AB|AR] vy AEe)] n| X GRS A AT
HaE A glck

w5 GEYEE oY 7] dgo] gls 4 o 9
=10] AgdTto A AFrg B FTA]of T3t A7} o] Fo] A
© 1 (Robert 5 2010; Dumanovsky % 2011; Swartz
T 2011), F-EuetellA] o] Folxl MaATrol M e b
B 5 7P o] vkl § @4o] ko 7 1 x| (Choi
2009; Choung 5 2010) ¥ A= Zrdi=s = st
AgelA] wro® IhlE Al gl wiwe] AR A4Stk
vl re] A2 BAIFFO 24 o]l st vl A PR A
o] AHAQ1 An|2} vl Aol 3RS m]A]
A AlEUlelA] G E B BAA 8wl ¥
&3to] dopazt sielnt, Bt vl dEg Rl 3
Folli= AR AL AEFARE AATsto], vl
gl AgFe] A7} Wl Ele]] 3s mFE
P WY, dHEA g s

k =
© 7 G JHE Ak el o

c o ©
= X
B o o
2 M o
N1

S 1%

;

FH

-

LA

r ol

N

2

s
o g

(o]
N
>~

-

i
K

i)
_ﬁ

re
-
a=
oo
b=

—
=

4 A% P AFo) Lm]4
ol VA= B otur) 9151e] AL o]
Jol ] s el A
g Ask, ZulelA
A 30 vl Al o
o) WSS 2AREILO R, AFTEA viro] A
Rl 2l AEEARE Bl v 3
of, viFA el ol vilirel T QA
T 5 2AT A

4 g
Lo 2
a2
rr
=2
( :{r
4,
o
of
!
=y

=)

of
o
2
ol
o,
=

s
i)
ro(l il
&

oy

o M 4o
= 1%

¢ ol
g2
2 e

r

2 by
o N
A
o

g
1(‘ r_‘g_‘
N 2

o, T
N,

) kﬁl ot I ne o mu

ya o
r 2
:111
j=h
3
-
)
>

>



o] FF - oA - M - 507
3 7HA] & AFrel AAMA JBsilon, H Foll= A% dAY (Table 1) & ol8ato] W= s 418180k
A iR, 25l AR vIEA v, SFels R 9% B4 A RVTON EuE AFHEE A 827
Al 73, 4500l ok B A Wl R A3 o2 s AFS o] 8319t (Rural Resource Development
aFodek (Fig. 1. Institute 2011). A4 &= 19| AYFE 7I£o =
5 keal T2 = WEERISko] A8
2. NS R U8
1) oAl O 2T 2) SFEN Hwd &
FAUEsE S HelEE Wi 1059 19 el A el BAA=sE STl ALgEhe
1 week Providing calorie labeled menu plate
Evaluation sales of each menu and consumer survey
2 week Providing calorie labeled menu plate
Evaluation sales of each menu
3 week Providing calorie labeled menu plate
Evaluation sales of each menu and consumer survey
4 week Providing calorie labeled menu plate
Evaluation sales of each menu
Fig. 1. Experimental design.
Table 1. Calorie contents of the ten dishes of the Korean restaurant in Kangwonland hotel
Menu" Main ingredient Energy copTen’r
(kcal/serving)
Abalone 100 g, blue crab 100 g, oyster 80 g, warly sea squirt 50 g, venus clam 44 g,
Seafood stew water dropwort 30 g, welsh onion 20 g, onion 10 g, zucchini 10 g, green pepper 10 g, 660
wintfer fungus 20 g, pleurotus eryngii 10 g, ook mushroom 10 g
Beef bone soup Beef rib ZOQ g, beef shank 70 g, rodlsh 60 g, pleurotus eryngii 50 g, Oak mushroom 850
50 g, garlic 30 g, egg 25 g, welsh onion 30 g
Salted mackerel (side dish) 150 g, winfer fungus 50 g, Oak mushroom &0 g, zucchini 50 g,
Soybean paste stew spotted shrimp 50 g, potato 40 g, pen shell 40 g, radish 30 g, onion 30 g, lemon 920
24 g, red pepper 10 g, green pepper 10 g, welsh onion 10 g
Tofu 50 g, Baechu kimchi 200 g, pork neck lean 150 g, winter fungus 50 g,
Pork and kimchi hot pot Garaetteok 50 g, pleurotus eryngii 20g, welsh onion 40 g, soy bean sprout 30 g, 950
green pepper 20 g, garlic 20 g
Grilled cutlassfish Cutlassfish 270 g, garlic 60 g, Pickled garic 60 g, picked ginger 50 g, lemon 20 g, ginger 20 g Q70
Beef loin 70 g, radish 70 g, winfer fungus 50 g, pleurotus eryngii 30 g, oak mushroom
Bibimbap 30 g, oyster mushroom 30 g, egg 50 g, pimpinella brachycarmpa 30 g, royal fem 30 g, 1010
Seasoned laver 10 g
) Mackerel 150 g, abalone 110 g, potato 50 g, garlic 60 g, radish leaves 50 g, welsh
Braised Mackerel . - )
. onion 30 g, oak mushroom 20 g, zucchini 20 g, onion 20 g, red pepper 10 g, hot 1070
with abalone
green pepper 10g
Prernium short b soup Beef tail 100 g, beef ’re"ndon 80 g, beef tongue 70 g, welsh onion 50 g, Oak mushroom 1090
40 g, pleurotus eryngii 30 g
Octopus 200 g, beef plate 150 g, beef rib 150 g, winter fungus 70 g, pleurotus eryngii
Octopus quenelle 70 g, garlic 50 g, welsh onion 50 g, onion 30 g, egg 25 g, hot green pepper 10 g 1200
Grilled deodeok and beef ribs  Beef rib 250 g, deodeok 80 g, pleurotus eryngii 30 g, ook mushroom 30 g, garlic 20 g 1350

1) Al menus included one bowl of rice (300 kcal)



508 - 2 B Tl A vl A He] Allgo] vl yavlel vl o7k

7k (Fig. 20)9) A& FA5HA, vt /HAE At
ojo] A 0E 433lelo] Fig. 202 o] Ael3int.

Aol 7158 JRE Sote] 4 v
ke ARSI oful] o] WAl vl BA) ¢
AL T AR Aol ZEAZIA] Rk i
e T ST SER VIRME R ApolE HolY] vl &
e 2] vl dljRe b T dvlE FOR Lol
b ghll& 2 vl wskgivt.

4) BYEN HFIof oot 28R EEXA

A vlrEo] Al 713E S}t vl Sk
A o] xS ol LnAE ARAE AT A
A= AWAFG O 2 o dAke] At s 2ARISIAL, A
Faa) e} vhdsto] wlratel] AAE ARFEA] A AT, v
T DHIEAE AT o] 7o) Wiy AdEle] de
AeA AR, TS FAE Gl =2 AR S A T
o= Eg AEsileAl, vl A8 A 7R arefshs AR,
Hlypde] A BAE doeh=A] oo F Y] s
ARSI A AkRs wige] wiuA 7} EdE0] AARE
5 AAE & DAl HEAE BT Aol §3

9 lom, o]l Aol &5 thdAl= EA; 2329 7} o
2L 17302 F 40590] Aol Hapict. upehA] 1210]
1HlE Agsioh= 7Pgstel oF 50.3%2] AH]A7} Aol
SRt oA A g5-go] vlyaalsFe] vlste] vt
2 ol A AEA AL ARE QIS BT 60%, 4
F7] 27|AE0 R Qe Pdgo] uhhA] A FARE
ot wl g vy A7) s TolEhA] gt A9t 40%8 =
2 YERt 358 4055 A7 AR RS ARl 528t
© OPRRS] ARIE B E3slal glglom o) B 2 <l

CEEEEE RS TR

3. SHA=

|57 ool o3t AR 1YS 71502 /i vy &
HjeS A wlr Tl o R o] FAIEl o, AR
B A Al 7IEo R vl et A dllES et
I t—testE AABIAT 2B|AF AR AL DIk RIEREA
= AAEgi o, A 9 A H vue vlo] AFE T
sto] oS A3kl BAIZE 3 SAS version
9.2% o] g3t

REFER TO WORLD FUSION FILE

12:00 ~ 15:00 / 18:00 ~ 22:00

¥ 2] / KOREAN CUISINE

REFER TO WORLD FUSION FILE

12:00 ~ 15:00 / 18:00 ~ 22:00

@ 4] / KOREAN CUISINE

L 2 geel (&) vF W 33000 1 24 YTl an A% 1350keal W 33,000
Grilled deodeok and b Grilled deodeok and b
2. RE JFBR(e, 20, 94 BRN] W 26000 2 49/ 24 224 W 26,000
Nutritous thick beef bone soup A% B50keal
3. SRR o3 W 25000 3. A% 1090keal W 25,000
Premium s soup
4 A SARA: R/ 2370 WFY) W 32,000 4 %A AR #3823l 0174 4B 1200kl W 32,000
Octopus quenelle soup Octopus quenelle soup
5. AF L@AT|[AA: Fuj] W 35000 5. AF LRAT (2a: Fu) A% 970keal W 35,000
Grilled cutlassfish Griled cutlassfish
28 o4 32700 YA T olBAIT, e st
e o o i P i 1 e et T B ety S T i b ek s
AFAE 1089 $AL% 10%] AT Ed AR, Aade 105 B 1089 Aol EPR AAYIG,
10% service charge and 10% tax are included. 10% service charge and 10% tax are included

Fig. 2. The menu plate which was using in this study. A: Original menu plate, B: Calorie labeled menu plate
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Table 2. Sales of each dish before and after calorie label on the menu plate

Before displaying Calorie information

After displaying Calorie information

Monu Sales Sales

n %" n %"
Seafood stew 55 5.9 51 6.3
Beef bone soup 78 8.4 82 10.2
Soybean paste stew 68 7.3 84 10.4
Pork and kimchi hot pot 87 9.4 89 11.1
Grilled cutlassfish 131 14.1 93 11.6
Bibimbap 138 14.9 104 12.9
Braised Mackerel with abalone 73 7.9 79 9.8
Premium short rib soup 165 17.8 110 13.7
Octopus quenelle 0 0.0 3 0.4
Grilled deodeok and beef ribs 132 14.2 110 13.7
Total 927 100.0 805 100.0

1) Number of each menu sold in the two weeks /Number of fotal menu sold in the two weeks

30

25

% 15

Seafood Beefbone Soybean Porkand Grilled Bibimbap Braised Premium Octopus  Grilled

stew soup  pastestew kimchihot cutlassfish

pot

Mackerel shortrib  quenelle deodeok
with soup and beef
abalone ribs

| DBefore calorie label ~ WAftercalorie label |

Fig. 3. Mean daily sales for each dish before and after calorie label on the menu plate.
* p < 0.05 by student t-test.
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Table 3. General characteristics of the subjects who participated
in the survey about calorie labeling on the menu plate

Number %

Gender Male 232 57.3
Female 173 42.7

Total 405 100

Age 20 - 29 years 79 19.5
30 - 39 years 117 28.9

40 - 49 years 107 26.4

50 - 59 years 68 16.8

60 year and over 34 8.4

Total 405 100

¥} goh A RE PRt 232 0% 57.3%, oA 1739
OF 42.7%= AAFt. A== 20007} 7978 (19.5%),
30th 1177 (28.9%), 40t 107 (26.4%), 50tH 68
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Table 4. Recognition, effect on menu choices, and preference of calorie labeling on the menu plate in a hotel restaurant by sex and

age group
Gender Age group
Total Zfest Zfest
Male Female x 20-39 40-49 S0and x
over
" 2 _ —
Recogniionof yeg 276 (68.2) 160 (69.0) 116 (67.0) * ~ 017 1a9760) 58582 69(67.7) X = o192
calorie label on the df =1) (df =1)
menu plate No 129(31.8) 72(31.0) 57(33.0) p=06826 47 (240) 49(458) 33(32.3) p = 0.0005
. 2 _ 2 _
Effectof calore v 161 (58.3) 95(59.4) 66569 * ~ 91790 90604 371638 3493 * = 3303
label of menu on (df=1) (df=1)
menu choice No 115(41.7) 65(40.6) 50(43.1) p=06802 59(39.6) 21(36.2) 35(50.7) p=0.1918
. 2 _ 2 _
Choiceofmenu  piohercaloie 20(12.2) 15(155) 5( 7.5) * = 2.3693 10(008) 6(162) 4018 * 7 0.7483
based on menu (df=1) (df=1)
calorie lower Caloie 144 (87.8) 82(84.5) 62(925) p=0.1237 83(89.2) 31(83.8) 30(88.2) p = 0.6889
2 _ 2 _
Preference of Like 279(68.9) 148 (63.8) 131 (75.7) * ~ 89804 qa57a0) 73682 61598 * T 43201
calorie label (df=1) (df=1)
onthe menuplate  Dislike 126(31.1) 84(36.2) 42(24.3) p=00103 51(260) 34(31.8) 41(40.2) p=0.0424
2 _ 2 _
Ingredient 57041) 31(034) 26050 * 03230 20412 20087 150147 ¥ 240083
The most (df=1) df=1)
concemned Calorie and 74(18.3) 42(18.1) 32(185) p=09557 31(15.8) 20(18.7) 23(225) p = 0.0005
factor of menu nufritional value
choice Price 86(21.2) 49(21.1) 37(21.4) 31(15.8) 22(206) 33(32.4)
Taste 188 (46.4) 110 (47.4) 78 (45.1) 112(57.2) 45(42.0) 31(30.4)

)N (%)
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