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Comparison of Salty Taste Assessment and High-Salt Dietary Behaviors among
University Students and Chinese Students in Daegu, South Korea and University
Students in Shenyang, China
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Department of Food Science and Nutrition, Kyungpook National University, Daegu, Korea

Abstract

The purpose of this study was to compare and analyze the assessment of salty taste and high-salt dietary behaviors
of Korean university students and their Chinese counterparts. The researchers developed a taste assessment computer
program focusing on preference for salty taste, and it was applied to 300 university students, including 100 Korean
students, and 100 Chinese students in Daegu of South Korea, and 100 Chinese students in Shenyang of China (144
males and 156 females). The results of the taste assessment of Chinese and Korean university students are as follows.
Among males, Koreans (36.0%), Chinese students in Korea (36.2%), and Chinese (40.4%) scored highest in the “a
bit salty” followed by “normal.” Among females, Koreans (36.0%), Chinese students in Korea (49.1%), and Chinese
(28.3%) scored highest in the “normal”. In terms of salt concentration in solution, among the male subjects, most
Koreans favored the salt concentration of 0.31%, which is considered to be a “normal” concentration; most Chinese
students in Korea favored 0.63%, which is considered to be “a bit salty”, and most Chinese favored the concentration
of 1.25%, which is considered to be “salty”. As for the female subjects, Koreans, Chinese students studying abroad,
and Chinese favored 0.31%, the “normal” level of concentration. Korean students scored higher than Chinese students
in Korea and Chinese students both in males and females (p <0.001, p<0.01), in terms of high-salt dietary behaviors
favored salty taste. This study suggests that Chinese university students need nutrition education in terms of modifying
eating behaviors to reduce dietary salt intake. (Korean J Community Nutr 18(6): 555~564, 2013)
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2 184S @A "t (Blaustein & Hamlyn
1983). AAI= 8hF 2w AF1™e] 100 mmol 57k
7] o] 4~5 mmHg 718, o] o] 2 mmHg
A& SV} (Law 5 1991).
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27.2%, 20093 28.0%, 20108 28.9%, 20114
30.8%% =2 7] Slth(Korea Health Statistics
2011). E3F 191 1¢ B+ YEF AFAZ 20014d
4966.9 mg, 20059 5260.2 mg, 2007 4452.9 mg,
2008 4607.6 mg, 20099 4617.5mg, 20104
4830.5 mg, 2011 4759.6 mgl & AMARA7|F
(WHO) & YEF A5 A 9 a9l 3719 v
Ef 53 AHAZ (2000 mg/Y) Bt 2.44) =A] VERT
(Korea Health Statistics 2011).

S5 BAIA ol g 20093 AFEIQ BAIRIE ] 9
Sha F, g |y HEAAE 52 A4 APgEd &
1, 2, 391 28t 9low 1 %5 nEe 3 WA 2
Q9lo]t}(National Bureau of Statistics of China
2009). =5k F=¢] w852 1979~19804, 1991
|, 2002 FUAZGGEA] = 1d frE0)
7.7%, 13.6%, 18.8%= A% S7FskaL glow, 184 o
Tt A= oF 1.69% AEZE 1991 d¥) vl wshd oF
7,0009H4 A% Z7FskAth(China National Health and
Nutrition Examination Survey 2004). 2002d &=
TRz FzA] M2 SRl e AFFE S 3
7 12.0 g, EAAISY 10.9 g, XY 12.4 g0 2, 7]
AH L A 9.0 g, EAIAY 10.7 g, R 8.4 g©
2 ZAFEGITE 1992e] nlate] ot THASIAAINE T
FFsta]oflA fetE A3l sk v A A8 F 6 g 1
o} =4 AFHstx JuH(China National Health and
Nutrition Examination Survey 2004).

A Zhell s AR A E Akl lom J=
Our Healthier Nations, 7|52 Healthy People 2020,
AE& Health Japan 21, £32 Golden Health
Project Z18]11 32 Health People 2020 5°|t}. 1=
R0 «“Health Japan 217 MO Z 20090]] LEFO|
4,280 mgCl =z 7343191 21 (Korean Health Promotion
Foundation 2012), 9= «“2010 Salt Target” g2 0.
2 201097H4 s YEF =S 9,000 mgellA
6,000 mgo & 7Fesl= A8 Zx = 319t (Department
of Health 2004). #&+=2] North Karelia A% $712] &
= AFFE 19794 €271 12.9 g, 2IA7} 10.4 g0l
iz, 2002¢0ll= EAF 9.5 g, oA 7.4 g0 & ZHAsieitt
(Laatikainen 5 2006).

Zo wlo]d 1} FA o] AL Vo T UER vl gt
Hotae] el oist 2=AFA Y (1981-1983%), 1671
A (&, &, T AY) oRkE =E S YER widE =

A 97F A AR T G EF AAHE 2AF el

INTERSALTS <178 Hlo]d, 74, wdelx 2417t =

UEF wdef AL o] 2 2% JEFS wds

F9] A AT AlEe] dHAe] AFehe

AP EEY FY Al =34 TH(Liu & 1988; Pietine &

1988; Xie 5 2002).

210l Q& A== vhe] 7R mlztolet she, o] ]
[e]

107)= 212 g2lell e =dsolt). stell ¥
A

A AN EE R, A0k, 5k dnk) e 3 7 ke
71241 oAl 714 #8HA Ap=ef Whg-3F et ojf et
(Ogawa = 1990; Stapleton £ 2006), A7ty A%
(Katz 5 2001; Verhagen & 2004), Z18]11 v]z}e
% (Yamamoto 5 1989) 2}% o] gt} 7
2]¢1 % (hedonic value) = 3] - F-9)

4=

)
ol A58 54, A, A, AR oasy dWAs
AL oo, 53] A3 A el vzt Ao
#19] 283} 1A of FEE vt (Lee 2012).

3R} EEHAR] v o] Tt of ] vk 3k 5419 vkt
FAo] gt H71= - 528k olof] #et A7) v o]
Fo14 gkt David 5 (1993)2 35913} A2l tdoz
sucrose, sodium chloride, citric acid, caffeine®] 47}
2] gk ajolE Ashs AT-E AAlste] T et 1k gk 4]
H 2poli= 719 glont sfetA o7 vhE )= RS i
A1 AN K= el oJsl| AHrh= AvE RolF3int.

UEF ¥ A= 2 Aout A= A|ofe o= gt
UEH 439 2AFHYim 5 2005; Lee 5 2007; Son &
2007; Chung & Shim 2008; Shin & 2010, Kim &
2012), HEF HFAHAAE 93 9w a9 H7HCho
2007; Shin & 2008b; Kim & 2009a; Jung 5 2009)
9l ok QA =8 Fekatke] ¥ (Ahn 5 2010; Chang
2010), &5} ofrletle] kel st QIX T E 7|5 %
H]3L (Park & 2009) 529 A57F 3= o] gkt

2 AT E SharollA Al AR T ZAIQL diAle] A
b A 9 USe B B A F oL
AR T EAIR A Al AT tieh St oR stof
T2E0] el tigk v)7t WS AAlstal YEF HFH e &
Hel A8lE W N EE vja AR 24 sk i)
FHUEHE o2 YEF A7) JdnsS A w

7122 E R skt st
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2. MAHZ
AT ATE o8] AT tiVdAREe Al @A) (BMD
= AESeit). Aok o AEE AR 5 ks st

7 (A&D UA=767, Japan) 2 Z73313ict

o] tf 3t 1)z} ¥4-8 Shin % (2008a) ] MO = n
27 ARE Azl ow vz S 7] s vzt
A E7(Lee & 2007)F 7|x3to] Wz e 9=, C#,
HTFAAFU Q. 3714 58 22 IS o] gsto] /st 3
FE T2 (C-2012-010584, Lee 5 2012) S €&
sto] I3RSt AF dPdAtell Al Als G 5ebA] &
(0.08%, 0.16%, 0.31%, 0.63%, 1.25%)& 5 cc A%
ol YA FA] MFaL Tk} o] A & ths g9
FEEE guo] 4wl As e el 2k 57 HER
G5t skt A el isliME I, <kt A3
op, Agsicp, «obgk Ak, e R HehA sielar, A%
Lol tialiAl= Ak, <z Aok, cwgo|th, <kt Frb,

317 sto] Akgtell th w7 SebAl (33 =i A, ekt
AR = W, HEe R s, o A v L, A
2 ) 2 Bt

4. YA, NMZEE ¥ WY D= NYE
G D A W A Ee] B

Fob A8 2552
ORERFAA (2008) A 7HEE L (Na) & 913 YEF ©]
op7]°9} AT (Jung 5 2009) & 4 - Helsto] AR
39, A s HAEA= Kwon & Jang(1994) 2] 41
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o AEAZ AHg BRI

G Aol vt AFUIES 19 EF 4 S,
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5. A=

£ 9= SPSS(Statistical Package Social Science)
Win 17.0 Z2 735 ARg6te], SAIAsIsl o e &
Aol thgt o)< p < 0.05% F3iek. AAAISA], A5
5 AS Tl AEe] nla, AR, AA Hs AE
o 5ol tigt 23 $2> ANOVAS} Duncan's multiple
range test@ AFFHSE 1% o W47 AATA =

Pearson's correlation®® 73} t}.
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Table 1. Anthropometric characteristics of Korean and Chinese groups

Male Female
Korean Chinese 1" Chinese 22 F-value Korean Chinese 1 Chinese 2 F-value
(n = 50) (n = 47) (n=47) (n = 50) (n = 53) (n =53)
Height (cm) 175.7 = 57% 1773+ 51 1757 £ 59 1,229 1626 + 43 163.0+ 4.7 1643 £ 54 0.182'%
Weight (kg) 700 £ 858 700 £ 100 699+ 11.1 0.001™ 51.8 £ 4.0 51.1 £ 63 537 * 57 2920%
BMI (kg/m?)® 26+ 24 223+ 28 226+ 30 0271 196 £ 15 189+ 3.0 198+ 23 2212%
Blood Pressure (mmHg)
SBPY 136.6 + 15.8° 119.2 + 13.3% 124.6 £ 17.9° 15575+ 1129 £ 9.3° 111.2 £ 11.8° 105.0 = 10.4% 8.042%**
DBPY 79.4 + 9.8° 701 + 10.4° 723 £ 10.9° 10.776%** 703 + 7.8° 69.8 £ 10.0° 64.1 £ 7.9% 8.139**+*

1) Chinese 1: Chinese living in Korea

2) Chinese 2: Chinese living in China

3) Mean £ SD

4) BMI: Body Mass Index, [weight(kg)/height(m?)
5) SBP: Systolic Blood Pressure

6) DBP: Diastolic Blood Pressure

**% 5 < 0,001

ab: Values with the different small lefter are significantly different among 3 groups by Duncan's multiple range test at p < 0.001

NS: not significant
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Fig. 1. Comparison of salty taste assessment scores between Korean university students and Chinese university students.
Chinese 1: Chinese living in Korea, Chinese 2: Chinese living in China

28%, AA W= A 14.0%= JeER} AA|2] 42%7} AA
Wi Ho R el SR8l - o A W A
22.6%, AA M= A 3.8%% e} A9 26.4%7F &
Al W= WO Z YeRT Fardishye] - o /A |
= 28.3%, A4 H= A 26.4%% VER) AR 54.7%
7} A W= A 0w vERi

3 M O WY NE FEH M YR O ANEO)

R Ak n)zh g A5 el wE A Pl o
zjo]E v| w3t A= Table 29} 2t}

of tiallA FeAel A-¢ stk (2.56 £
0.91), F=73M8 (3.00 = 0.88) 3 F=ohshy (2.12 +
0.74) 2ol fr2Jgt 2toli= et ofshA o] Z-9+= 0.63%
of tiste] ezt Artel] 7V A Fetal ot SHE 2ol 72
sk 2foli= §lSlTh. 1.25%¢°l tiste] sh=tjshgo] 4.20 +

=|

0.73, ==H3M0] 4.58 = 0.63, ==thHdo] 4.02 +
0.562.% g=tjgtlo] Tty oot RT) 9]
sHA| & Ao = 124813 (p < 0.001).

st S sty St J B AR
AR} oldgE g & Ao sk A7) folsH =
o= A o® vERETHp < 0.001).

4. WO O WY NE FEE MIEo Hi

P FEeo ME A o] Aol Hlwst A= Table
37} 2t}

o] A= eishdo] 0.31%E 7S A5kl
i 0.63%, 0.16%, 0.08%, 1.25%2] =07, =314
2 0.63%= 7P A58lar, 2 thee® 0.31%, 1.25%,
0.16%, 0.08%2] =22, =g 1.25%E 7P A
F3dar, th & 0.31%, 0.63%, 0.16%, 0.08%2] <=
o7 Az



Table 2. Comparison of the intensity") of saltiness between male and female groups

Male Female
Concentration Korean Chinese 1? Chinese 29 F-value Korean Chinese 1 Chinese 2 F-value
(n = 50) (n=47) (n = 47) (n = 50) (n =53) (n=53)

0.08% 1.36 + 0.66" 1.34 £ 056" 1.13 £ 0.40* 2.575 1.28 + 0.54* 1.34 +£ 055" 1.15 £ 0.3¢" 2,049
0.16% 1.68 £ 0.77° 1.38 £ 0.57* 1.36 £ 0.82% 2.920 1.60 £ 0.78% 1.72 £ 0.74® 145 £ 0.75° 1.616
0.31% 2,56 £ 0.91¢ 3.00 £ 0.88° 212 + 0.74 2.441 2.36 £ 1.01¢ 257 £ 0.93° 217 £ 0.70° 2653
0.63% 3.82 £ 0.72° 3.60 £ 0.88° 3.43 + 0.83“ 2909 3.84 £ 087° 3.83 + 078" 3.68 £ 0.83° 0.627
1.25% 432 £ 0718 429 £ 0.78° 4.11 + 0.84° 1.089 420 £ 0.73% 458 £ 0.63*% 4,02 + 0.56* 8.690%**
F-value 146.047%%* 143.160%** 138.063%*** 134.825%** 181.206%** 165.718%%**

1) Unsalty; 1, slightly unsalty; 2, neither unsalty nor salty; 3, slightly salty; 4, salty; 5

2) Chinese 1: Chinese living in Korea

3) Chinese 2: Chinese living in China

4) Mean £ SD

% p < 0.001

ABC: Values with the different capital letter are significantly different among concentrations by Duncan's multiple range test at

p < 0.001.

ab: Values with the different small lefter are significantly different among 3 groups by Duncan's multiple range test af p < 0.001.

Table 3. Comparison of taste preference' between male and female groups

Male Female
Concentration Korean Chinese 1? Chinese 2% Korean Chinese 1 Chinese 2
(n = 50) (n = 47) (n = 47) (n = 50) (n = 53) (n = 53)

0.08% 2.22 + 1.06" 221 £ 1.25 1.79 £ 1.28* 2.02 + 1.00¢ 226 + 1.20° 225+ 1.274
0.16% 2.34 + 1.04* 2.32 £ 1.20 204 + 1.37%® 2.22 + 1.15>8 291 £ 1.32°¢ 219 £ 1.46%+A
0.31% 2.88 + 1.148 274 £ 1.11 2,55 + 1.32%¢ 2.78 + 0.28° 3.30 £ 1.07° 289 + 1.178
0.63% 2,64 + 1,16 2.83 + 1.37 230 £ 1.11¢ 2,62 £ 1.11% 243 + 1.108 258 + 1.12%®
1.25% 218 £ 1.17% 243 + 1.25 2,62 + 1,28 2.34 £ 1,02°%%¢ 1,70 £ 0.91% 2,58 £ 1,]120%kxB
F-value 3.616%* 2213 6.575%** 3.745%* 15.738%*** 2.748*

1) Dislike; 1, Slightly dislike; 2, Ordinary; 3, Sightly like; 4, Like; 5

2) Chinese 1: Chinese living in Korea

3) Chinese 2: Chinese living in China

4) Mean £ SD

** p < 0.01, ***: p < 0.001

ABC: Values with the different capital letter are significantly different among concentrations by Duncan's mulfiple range test at
p < 0.001.

abc: Values with the different small letter are significantly different among 3 groups by Duncan's multiple range test at p<0.001.

o] A4 Sishl, Tl
+F 0.31%%5 71 Azt sherdisiAle 0.63%,
1.25%, 0.16%, 0.08%2] =22, T4 0.16%,
0.63%, 0.08%, 1.25%2] =22, Z=t|gH2 1.25%,
0.63%, 0.08%, 0.16%2] <=2 % A&} T3t
o] F=f ey} =S T 0.16%% FFosHA A%

) zsug o] &

o}, ofstaie] A sRojstl, S SR T
T AL mE Ao ok o)z} Aok (p < 0.01,
b <0.001, p < 0.05). F=rrhelsl Saqatae 71 o
T5 031%= ®B9k& W 0.08%2} 0.16%2] W2 -s=oA
9 o E Ao rE A »71H 0.63%%} 1.25%

o) B FEeAE Prt obdss HEE Wolxt

SR (b < 0.0D, FHAR) TARLA et W FAULE Sk S B vistor,
AR} 1.25%% Fol8HA Az skeltt (p < 0.001). < FLoAe Asste Ao = YERitt

) AT B el e A Ao 5
ofat o]} giglont SETish FHTls e felgkab 5 MY Bk Y HD

°]7} %l (p < 0.01, p < 0.001). 7] YE= 031%=
HORE w] 0.08%9} 0.16%2] e sl = sh=tshg
7 Fosho] QErt Hold s MTEE A 2
0.63%%} 1.25%2] =2 sollA] s=tghle A7}t
Goj A= Hide] TSt o] AEshs 202 ekt

S7) e Alage] viis Table 49 2}, Hishio]
ol Gyt FRHE Folditk, g, o, $F 5
152 Foldit it ¥l drtjstle] Favlee) 2
sS4 RT Fos o Folsh Zow tehht
(p <0.001, p <0.001, p<0.01, p<0.01). Gy
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Table 4. Comparison of high-salt eating behavior related fo salty foods between Korean and Chinese groups

Male Female
[terns Korean Chinese 17 Chinese 22 Korean Chinese 1 Chinese 2
(n = 50) (n = 47) (n = 47) (n = 50) (n = 53) (n = 53)
1.1lke bowls of fice seved Wit 3 5y 4 (3 733 300 + 1,020 227 + 0.80%* 348 + 0.91° 3.34 + 0.73° 298 + 0879+
toppings.
2. llke Ramyon, JOjaM@MYEON, 5 6, 1 gg1c 313 + 1.16° 257 + 0.83%** 358 + 1.20° 3.00 + 0.81° 285 + 0.95%+
and Udon.
3. 1like soup. 334 £ 108 347 £080 313+ 097 338+ 1.03 3.68 £ 087 3.45 % 093
4, | like satty snacks with drinks. 278 £ 1.02 287 £1.13 3.00 + 0.96 2.60 + 0.99 243 £ 096 266 £ 102
5. 1lke potato Chips, POPCOM. 5 5a 1 950 289 + 1267 2.66 + 1.019%** 326 + 112 279 + 099 292 + 0.92
crackers.
6.When|eatasouporpopstew, o, 4 1 45 285 + 123  2.68 + 098 234 + 124 253 + 097 257 + 0.89
| drink up soup in whole.
7.1think side dishes snoudDe a5 o) 4 113 9g5 + 1,08 279+ 112 274+ 1.01 240 £ 095 270 + 091
little bit salty.
8. 1lke fo eat food from the 310 £ 1.15° 211 £ 0949 2,13 + 0.99%* 336 + 1.10° 1.94 + 0.82° 2.09 + 0.56%**
kimehi group atf every meal.
9. 1lke piocessed foods SUCh OS5 ) 4 o3 004 + 092 262+ 0.99 292 + 1.08° 247 + 0.80° 2.68 + 0.92%
Ramyon and ham.
10.1lke fast food such as 280+ 099 251 +100 2.34+098 280 + 095 242 + 082° 232 + 0.78%
hamburgers and pizza.
11. I have a habit of adding soy
sauce or salt before | eat 172 £ 0.88° 2.60 £ 1.12° 247 £ 1,02+ 150 + 0.68° 2.25 £ 1.00° 2.43 & 095>+
certain foods.
Tofal 3372 + 5.04° 31.30 £ 5.43° 29.11 526" 31.96 + 650° 29.05 + 3.58° 29.67 + 5.37°¢

1) Chinese 1: Chinese living in Korea

2) Chinese 2: Chinese living in China

3) Mean £+ SD

* p <0.05 **: p<0.01, *** p < 0,001

abc: Values with the different letfter are significantly different among 3 groups by Duncan's multiple range test at p < 0.001

“AAF A FHAO® Lol IS YErhel S48t
A(2.60 = 1.127D) 3 T=ish8 (2.47 £ 1.027) 2
=T <

Els
YA (1.72 = 0.88) Bt &2k
0.001).

oA b, 3 T 7h S A WEThel s
g44(2.92 + 1.0353) 0] T84 (2.47 = 0.80%) 2
SHUEAY (2.68 + 0.92%) R} A% A4t -2k
=9kom (p < 0.05) “AAF A FHAOFE gy M-S
de=thel shtjeio] TRl Totieh Rt 2
5 A7 FrelsAl vkt (p < 0.001).

AAH oz Bops u Fshyo 3t
(33.72 £ 5.04%D)°] =78 (31.30 £ 5.437) 3 F
=tehg (29.11 * 5.263) Bl 528 o] A B A
© 2 YeRGTHp < 0.001). 9J842] A9 at=rejsigo]
31.96 + 6.504, F=rf-g¥0] 29.25 *+ 3.58%, =t
go] 29.67 £ 5.37H % setstlo] Tzt
ToUstART FolstA AA Wi Ao®E JEEth
(p <0.05).

RS z‘s]——}fr,H 61—/\g

6. MR OIAWYA, YYNY, NWEHE L WY Bk
NYE D
ulZha A, G, AR D Al v A8

PR

4= Table 52} 2t}

by o] A9 njZ g A= shdietale] 3.24 + 1.12
A, F=F8Hdo] 3.40 = 1.12%1, ==184o] 3.36 *
1.297 0% Yepsith AGH == 58 (57.36 £
14.34%), st=rt)8h A (58.88 + 11.61%), =)ty
(60.85 £ 14.18%1) 7tell 2]k 2fol= QIS P2
W AA W= AT dmtigtdo] Tl S
SR T 25| =9kt (p < 0.001, p < 0.001).

oAy o] A vzt = Fadlshl (3.62 + 1.10
A)o] F=5388(3.04 £ 0.837) 3} s=r)shd (3.28 £
1.09%) Bt =] vYepskom (p < 0.05). YA 2 sk
e, S etl e Fishlo] 242 7.04 £ 1.98%,
5.06 = 2.277, 4.47 = 2.657 0% =rshgo] F-
AT} Ff e AR folekA] =8kt (p < 0.001). A48
Gejrs F2YE(67.36 = 14.78%) 0] =) ety
(60.56 = 11.99) % T84 (63.58 = 11.427) K
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Table 5. Comparison of the salty taste assessment, nutition knowledge, high-salt dietary aftitude and high-salt dietary behaviors

between Korean and Chinese students groups

Male Female
[ferms Korean Chinese 1" Chinese 2? Korean Chinese 1 Chinese 2
(n = 50) (n = 47) (n = 47) (n = 50) (n = 53) (n = 53)
Salf foste 324+ 1029 340+ 102 336+ 1.29% 328+ 1.09° 304+ 083° 362+ 1.10°%
assessment
Nutifion knowledge 6.58 = 1.51° 440 & 1.91° 438 £ 275% 704+ 1.98° 506+ 2027° 447 £ 2657
H'g;i;z‘é';d'ebry 58.88 + 11.61  57.36 + 14.34 6085 + 14.18"  60.56 = 11.99° 63.58 = 11.42° 67.36 + 14.78°
Hghsaltedling 4370 & 5040 3130+ 5430 2011 £ 5.26°+ 3196 + 650° 20.25 + 358° 20.66 + 5379
behavior
1) Chinese 1: Chinese living in Korea

2) Chinese 2: Chinese living in China
3) Mean £ SD
* p < 0.05 *** p<0.001

abc: Values with the different lefter are significantly different among 3 groups by Duncan's mulfiple range test at p < 0.001

NS: not significant

Table 6. Correlation between salty taste assessment, BMI, systolic blood pressure, diastolic blood pressure, high-salt dietary attitude, and

high-sailt dietary behaviors

[tems BMI Systolic blood pressure  Diastolic blood pressure
Salty faste assessment 0.023 0.016 -0.028
o TZOTSOBO] High-salt dietary affude _0.088 0,133 0112
High-salt eating behavior 0.037 0.136* 0.056
[tems BMI Systolic blood pressure  Diastolic blood pressure
Salty taste assessment 0.001 0.032 -0.010
mK‘i’e]%%] High-saitt diefary atfitude -0.005 0.003 0.087
High-salt eating behavior 0.061 0.109 -0.010
[tems BMI Systolic blood pressure  Diastolic blood pressure
Salty taste assessment 0.094 0.007 -0.042
?:izefgé;' High-salt diefary affifude 0,164 ~0.089 ~0.103
High-salt eating behavior 0.108 0.122 -0.009
[tems BMI Systolic blood pressure  Diastolic blood pressure
. Salty faste assessment -0.045 0.047 0.006
c(::ze]sggf ' High-salt dietary afiifude 0.087 0215+ 0,195
High-salt eating behavior -0.072 -0.019 0.038
1) Chinese 1: Chinese living in Korea

2) Chinese 2: Chinese living in China
* p <005

o} folabAl =0t (p < 0.05). /Al =
48 31.96 + 6.507, T4 29.25

ekl 29.66 + 5.378 0% dhtjshgo]
Foths Rt F-2J8HA =3tk (p < 0.05).
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ok w)Zb 74 2], BMI, Est, A8 S, /A B 2]
o] A A] A2R= Table 62} 32tt.
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AA) gk giaro g =) gl ANIEHE (r = —
0.133, p <0.05)%= &2 BAdAE Hepdsl e, =7
Hi 2% (r = 0.136, p < 0.05) = Oh‘ﬂ *J?H%ﬁ]ﬂ
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BT} 23| o] A wi Z2) ARk A Bl

Chang(2010)¢] 17-ellA] o=} tfetAe] +%7] e
109 £ 9.2 mmHg, o]¢V7] k2 74 + 4.6 mmHgC =
LR 2 919 glofaiaie] 57] d9t 112.86 £ 9.27
mmHg, ©]¢7] g3t 70.28 £ 7.84 mmHge} -FARSE Ao
Z LERT

Ak |z ol A o A His H /A His 1 g
s shshgo] 46.0%, ?;%%'64@01 51.1%, s=tist
Aol 57.4%= F=isto] 7hd & Z o= YEh Y, T

e FdiEge) GFLEHWME} o AA A3k 9
= 218 2 5= gtk o] Shin 5 (2008a) 2 2005~
2007d 39 FF UlFAIS g o 2 st AR A
W= Ho| 45.4%8) v WE| S FHoEhl e A W= vlE
] i AR A et A0 R & 5 9t
d Oﬂ/\ﬂ u—zﬂ—/\qu 7:1 0 = 3] ;stl}ﬁo] 0.31%
FeE 7P AEsglar, ?ﬁ“’fwgﬂ 0.63% =% 7P
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(20100 9] Al = F2 5L A 0.5%%
0.6%% 7F¢ A3k 31, Chang (2010) ] AF-olx= ¢
T 0.5%% 7FE Aoshs 2 0= YERdth & A2 T
et Bl wal] oS wf T=tighgo] shjahay o}
vt gl o g s o Ak 0% 2 5 gk
Park ‘5 (2009) &] FEorfoke] xhuke] Tl QIX| &= 2 7]

T8I Aol A A Gollef] tish ATkl 7S = S
o1, ARl F3Ql B 0.3% HE) A 71 +°}0P—
Aoz Yepgkon, 7|37}t =2 9l 0.3~0.7% s=°
Al diEele] 71 E e el Feel ) nlwste] f-2)sk|
e 2102 vER 2 A0 ForR-EtA 7 v ] EC’L
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Fom ZAME T oJ=ke] 7-5- sh=thshg 3.28 £ 1.09
7, F38M 3.04 £ 0.83%, F=iEY 3.62 £ 1.10
Aoz Fosho] shtetl T S e AR} {28t
Al =3} (p < 0.05). Kim % (2009a) 2] A1 that ]

1o

o

A A A g 2] Zstel] 3t v] 22t A8 v

A AR oz drbe] mZk g A]7) 3.52 £ 0.67, SI#}
+ 3.39 £ 0.55% YER} 2 A2 =ofshAl 4 S
8 KT} O =91, Kim 5 (2012) 2] A5 7o 4919

e B R

kel sk n| g 2|7 3,465 0% & AF-A kRt o

~<‘>1 ‘UH’?]Oﬂ 7u 1 =
T—TLO zﬂ—/\g L]_ »_é——TLr/Hb’l—/\g B
Hp < 0.001, p < 0.001). 8=%l12] H¢- 71|, A5,
/H 7<47a} = A7 5Lal:o] O AES 1]4;}3]_

==
A RS AL A% AR A A B2 s

2oz 9
J> rr
OL‘
OH'I rl
o
Ry
XN
o
1o
ol
-
s
3%

7 = AFste] Aokl sk ’diJj}
MAA O & =& F7}o] &30} (Song & Lee 2008). Nam
& Lee (1985)+= A HEFS] 70% o1do] A+, 1H
A7, 1548 ol HE gel gk Ao R 1 skt

‘/LLﬂ 71—71— -5}#1;“61—@ =T %zjsjl-

23 A ow =A YEeht EHp<0001 p<
0.05). TS s e 4

Al Bz AT 255 Zo] T AT EH@HM H]ﬂi‘i
o A

T
™ £
1~ rﬂ Hiy

Fol AQ sk R 0w vk, d=tiEAe]
SR B 284 U A Jepd), sehys
S8t W] 7|47 wREol A A el ojst %] 2]
& WA Tl o FHe] Q171 witel 4
molut 28] thelk A4S ulle #o] glorm® A
Srheb et Bl s wf 2jol7) Qlvkar = <= itk
713 A E ok 50 aAlE vEh
7%]-74] i A el oko] ARTAE el o]
”*ﬁ%ﬂ‘:ﬂ ‘JVBL’FE w5t 51}74] Wl A ES a2

é
ofrt

é 1~N'

= oo to ol X

5 1?



B AT T i Al ThsHy W Rehgt F5 e
A eshYe) Ao T vzt AQES ula ) §
sfo] FHarlalAl, FA5M W ZEiste) F 300 (4

sPg 1441, o18H 156%)< Pko.s el dig v

B AN, 059 A, A B A D 4
BB 5L v BAsgom, 1 A0S ok the
3} gk,

A%, AE, BMIE 8485 bl #9827k 9iglaL
57] At o]ey] EL U L diei o] 5
e TR -2 23kt (p < 0.001,
p <0.001, p £0.001, p < 0.001).

Ak v zkekA) Al Jakage] A4S st
S, F o] B wokh s Bl el 71 A
peRon, ofshye] 3¢ gatthet gt ERAse]
Eog H= H#ro) 71 =4 JJER D 2 AL« %
©% vz @3t ez s vl wo) 327 vekde. )zt

FAAE FAE 7ol 08 Aol7h GG olsHET
ol FHeshgo] 583} mujstan) 7 Ve
Sh(p < 0.05).

gepA A1 b ol g
9 0BT FAHA FRHG <0001, p <
0.001).

q]zsl—/\go] 5 o 61—

AA Wiz AAE Ao Fel ] A= sheiEaol
33.72 £ 5.047, T=4848°] 31.30 £ 5.434, T
ShAo] 29.11 = 526702 sarthelo] S=-f-8h)a)
SR F-oJ 8] =3kt (p < 0.001). oJshde] 7

S5 F=rfshgo] 31.96 + 6.504, F3-R8H0] 29.25
+ 3. 5874 ] Z:Lq]tﬂ-/\go] 2966 = 5. 367<—1_i al:rLr,Htﬂ-xg
o] FH-HMT} RS 526 =24} (p < 0.05).
A= Aes FEAE Tl f-28 2Jol7) gigle
o of M E 7l FoshAo] T A7) sk st R
th o A YERTHD < 0.05). A = ofdhago] W
AR F-ol5HA =9kt (p < 0.01).

AA et didow 757 g ARGEHE = -
0.133, p < 0.05)= =9 4##AE depggl e, #A
W= A% (r=0.136, p < 0.05) 1= k<] AHatA|7} 9l
AT FHUstg ] Aol 757] T A= (r =
—0.215, p < 0.05)+= =2 4#aA7} Q= A o= e
whet.

2 ATl A

=A%

s A4 dErete), 55

lo

o} TSR VA ERIAI R A4Sk w7t ¥
AR TeHslo] dhrieh b B A B
2 et whEbA Gl tigk Q1aje] vhe- Ferell
S AAHA 27 T2 73S AE Q) QAL E1E
s A W7 G T2 s ek dkow
5 sR1e] Az ofuld] & 4 91e AO% AT

“

o
=
=

Referenes

Ahn EJ, Noh HY, Chung J, Paik HY (2010): The effect of zinc
status on salty taste acuity, salty taste preference, sodium intake
and blood pressure in Korean young adults. Korean J Nutr
43(2):132-140

Berthoud HR, Lenard NR, Shin AC (2011):
hyperphagia, and obesity. Am J Physiology Regulatory, Integrative
Comparative Physiology 300(6): 1266-1277

Blaustein MP, Hamlyn JM (1983): Role of natriuretic factor in

an hypothesis. Ann Intern Med 98(5

Food reward,

essential hypertension :
pt2): 785-792

Chang SO (2010): Effect of a 6-month low sodium diet on the salt
taste perception and pleasantness, blood pressure and the urinary
sodium excretion in female college student. Korean J Nutr 43(5):
433-442

China National Health and Nutrition Examination Survey (2004):
Available from http://wenku.baidu.com/link?url=bWjMOoG8QdNUp
40jTulwpsKja2RW8ZjqujEnF0sFwSpc-KzE203LFWRvd_y
W6PUVbVoB_Jb8eoF6NwQHhvkIVeFtDa5SytOFtHe4BnX Cila
[cited 2013 Aug 29]

Cho MK (2007): Development of education materials for lowing
sodium intake and analysis of educational effects for elementary
students. MS Thesis, Changwon University

Choi BS, Kim EJ, Park YS (1997): Study on sodium intake and
preference for salty taste in college women. J Korean Soc Food
Sci Nutr26(1): 154-160

Chung EJ, Shim E (2008): Salt-related dietary behaviors and sodium
intakes of university students in Gyeonggi-do. J Korean Soc
Food Sci Nutr 37(5) 578-588

David G, Laing J, Bell GA, Gillmore R, Catherine J, John Best D,
Allen S, Yoshida M, Yamazaki K (1993): A cross-cultural study
of taste discrimination with Australians and Japanese. Chem
Senses 18(2): 161-168

Department of Health (2004): Choosing health: making health
choices easier. UK

Jung YY, Shin EK, Lee HJ, Lee NH, Chun BY, Ann MY, Lee YK
(2009): Development and evaluation of nutrition education
program on sodium reduction in elementary school students.
Korean J Community Nutr 14(6): 746-755

Katz DB, Simon SA, Nicolelis MA (2001): Dynamic and multimodal
responses of gustatory cortical neurons in awake rats. J Newurosci
21(12):4447-4489

Kim HH, Shin EK, Ann MY, Lee YK (2009a): Evaluation of the
effectiveness of a salt reduction program for employees. Korean
JNutr42(4): 1-8



564 + v QNS B3P 8l 35 A1l IEhY <] Aol v gk v 2t A5 ul

Kim HH, Shin EK, Lee HJ, Lee NH, Chun BY, Ahn MY, Lee YK
(2009): Analysis by delphi survey of a preformance evaluation
indec for a salt reduction project. Korean J Nutr 42(5): 486-496

Kim HY, Jung YY, Lee YK (2012): A Comparison of salty taste
assessments and dietary attitudes and dietary behaviors
associated with high-salt diets in four regions in Korea. Korean J
Community Nutr 17(1): 38-48

Kim YS, Paik HY (1987): Measurement of Na intake in Korean
adult female. Korean J Nutr 20(5): 341-349

Korea Health Statistics (2011): Korea National Health and Nutrition
Examination Survey (KNHANES V-2). pp. 415,296

Korean Health Promotion Foundation (2012): Press release. "Eat less
salty food! We can do it. The direction of Korean salt reduction
projectp. 10

Kwon CS, Jang HS (1994): A study on the nutritional knowledge,
food habits, food preferences and nutrient intakes of rural
housewives. J East Asian Soc Dietary Life 4:31-40

Laatikainenl T, Pietinenl P, Valstal L, Sundvall J, Reinivuol H,
Tuomilehto J (2006): Sodium in the Finnish diet: 20-year trends
in urinary sodium excretion among the adult population. Eur J
Clin Nutr 60(8): 965-970

Law MR, Frost CD, Wald NJ (1991): By how much does dietary salt
reduction lower blood pressure: analysis of observational data
among populations. BM.J302(6780): 811-815

Lee KH (2012): Comparisons of functional brain mapping in sensory
and affective aspects following taste stimulation. Korean Sci
Emotion Sensibility 15(4): 585-592

Lee YK, Shin EK, Lee HJ (2007): Salty taste assessment tool. Patent
10-2007-0116957

Lee YK, Jung YY, Jiang L (2012): Development of computer
program for salty taste assessment. C-2012-010586

Lee YK, Son SM, Lee JJ, Lee HJ, Shin EK, Park MJ (2007): A
study on a scheme to reduce sodium intake, report of
management center for health promotion. Report of Korean
Health Promotion Center

Liu LS, Xie JX, Fang WQ (1988): Urinary cations and blood
pressure: a collaborative study of 16 districts in China. J
Hypertens Suppl 6(4): 591-593

Ministry of Food and Drug Safety (2008): A new story about sugar,
asodium story for me - teachers' guide.

Nam HW, Lee KY (1985): A study on the sodium and potassium
intakes and their metabolism of the pregnant women in Korea.
Korean J Nutr 18(3): 194-200

National Bureau of Statistics of China (2009): Death rate and
composition by cause of major diseases in urban and rural areas.
Available from  http:/data.stats.gov.cn/workspace/index?a=q&type=
global&dbcode=hgnd&m=hgnd&dimension=zb&code=A000G02
0J&region=000000&time=2009,2009 [cited 2013 Aug 29]

Ogawa H, Ito S, Murayama N, Hasegawa K (1990): Taste area in

granular and dysgranular insular cortices in the rat identified by
stimulation of the entire oral cavity. Neurosci Res 9(3): 196-201

Park HJ, Kwak EJ, Cho MH, Lee KH (2009): A cross-cultural study
of the awareness and the preference on salinity among the
Northest Asians. J East Asian Soc Dietary Life 19(4): 525-532

Pietinen P, Uusitalo U, Nissinen A (1988): Intersalt: an international
study of electrolyte excretion and blood pressure. Results for 24
hour urinary sodium and potassium excretion. BMJ297:319-328

Shin EK, Lee HJ, Ahn MY, Lee YK (2008a): Study on the
development and evaluation of validity of salty taste assessment
tool. KoreanJ Nutr41(2): 184-191

Shin EK, Lee HJ, Jun SY, Park EJ, Jung YY (2008b): Development
and evaluation of nutrition education program for sodium
reduction in foodservice operations. Korean J Community Nutr
13(2):216-227

Shin EK, Lee HJ, Lee JJ, Ann MY, Son SM, Lee YK (2010):
Estimation of sodium intake of adult female by 24-hour urine
analysis, dietary records and dish frequency questionnaire (DFQ
55). Korean J Nutr43(1): 1-7

Smith DV, St John SJ (1999): Neural coding of gustatory
information. Curr Opin Neurbiol 9(4): 427-435

Son SM, Park YS, Lim WIJ, Kim SB, Jeong YS (2007): Sodium
intakes of Korean adults with 24-hour urine analysis and dish
frequency questionnaire and comparison of sodium intakes
according to the regional area and dish group. Korean J
Community Nutr 12(5): 545-558

Song MR, Lee KJ (2008): Salinity and consumption patterns of
kimchi and soup, stew in Jeonju area. Korean J Food Cookery
Sci24(1): 84-91

Stapleton JR, Lavine ML, Wolpert RL, Nicolelis MA, Simon SA
(2006): Rapid taste responses in the gustatory cortex during
licking. J Neuroscience 26(15): 4126-4138

Verhagen JV, Kadohisa M, Rolls ET (2004). Primate insular/opercular
taste cortex: neuronal representations of the viscosity, fat texture,
grittiness, temperature, and taste of foods. J Newrophysiology
92(3): 1685-1699

Xie JX, Hao JS, Liu LS (2002): Relationship between urinary
electroytes and blood pressure in 16 regions of China. Chinese J
Hypertension April 10(2): 172-175

Yamamoto T, Matsuo R, Kiyomitsu Y, Kitamura R (1989): Taste
responses of cortical neurons in freely ingesting rats. J
Neurophysiology 61(6): 1244-1258

Yim JE, Cho MR, Yin CS, Seo BK, Koh HG, Choue RW (2005):
Nutrients and salt consumption of hypertension patients
according to treatment status. Korean J Nutr 38(9): 706-716

Yoon HS, Choi YS, Lee KH (2002): Nutrition knowledge, dietary
habits and nutrition attitudes of elementary and middle school
teachers in Masan city. J Korean Soc Food Sci Nutr 31(1): 160-
169




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


