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ABSTRACT

Purpose: We recruited 118 women in their early 20's to examine the relationship between sodium intake and salty taste
thresholds and preference, We also examined the association of salty taste preference with sodium—related dietary
behaviors and major dishes contributing to sodium intake, Methods: Daily sodium intake was estimated using a 127—item
dish—frequency questionnaire, Salty taste thresholds and preference were measured using rating scales using water
solution of NaCl and a self—administered questionnaire based on a Likert scale, respectively. Results: Salty taste preference
showed positive correlation with daily sodium intake and sodium intake—increasing behaviors, and inverse association with
sodium intake—decreasing behaviors, including salt and soy sauce use at the table, the frequency of eating out and home
delivery of foods, broth consumption of soup, stew or noodle soup, the use of ready—to—serve or processed foods, fresh

vegetable intake, and the accommodating attitude toward bland food.

Intake of sodium—contributing dishes, including

ramen, spicy soft—tofu stew, radish kimchi, and dishes containing kimchi, also showed positive association with salty taste
preference, Unexpectedly, detection and recognition thresholds of salty taste showed no association with salty taste
preference, sodium intake, and sodium—-related dietary behaviors, Conclusion: These findings suggest that salty taste
preference could reflect sodium intake of individuals rather than thresholds of saltiness, and may be used as a simple and

effective proxy for usual sodium intake,

KEY WORDS: sodium intake, taste preference, taste thresholds, dietary behaviors

M E

= HAHZ, He AASE, A o
22| A5 Eﬂ)r ﬂﬁoi 1Ete] Fa3d Yeloy 2 11
<k =& A% T R HES, A28,
g:qfsu@_ﬁu Ige9l o]u}z 2014
F AFE
§})§3 g Fatslel A Al
2 2.000 mg/d-% F S 28l S5 1,500 mg/d
o) A el 7Pk eIt YEF AF 9] B
3} Bl it Het A3t et Qomw’ 01%@6011
A 1Y 2 AHEBARe) FHES BE 5 UGS

2 4,103.8 mg/d (20053 FA|
=5 43

e =Rl M UES A5 e 18] 18E
Aste} T B Aoz Q3 AlgES] AsS 7|
o5 S Aol

2AE B AFshe UEFS A% A6 dHaH
o] Y ZHEdgell M A7k AR 288 O
4SS 248 4 gl= (nondiscretionary) YEFIH, 2]
ol gy AriEEz ¢S 28T £ Us
(discretionary) UEFC 2 Y= = Yt v|=¢le] 39
z2] Igolut AgelA kst AFske UEFS &
& AA 173 el BASAT ghelol M= oF 80%
of 2l Ao Had uh Qtk® @=iele] YEF 4357
o 7|97 =2 542 AX| ok B vk, = g ', AR

Received: February 2, 2016 / Revised: April 3, 2016 / Accepted: April 7, 2016

"To whom correspondence should be addressed.
tel: +82-2-3708-9267, e-mail: rdyang@sewc.ac.kr

© 2016 The Korean Nutrition Society

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative-
commons.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.



Journal of Nutrition and Health (J Nutr Health) 2016; 49(2): 88 ~98 /89

B HE 5O FAFHF 50wt e UEFS ol &
Ao zRE st gl | R v, = 5 A7) R
A 5 TS UEFL B2 F2o] =& w9l 4
FZRE Fedek? ol HES neid u) A=A
HEF AFE saor gash] flsiie z2] 74
o A=} UEF AR= Folal =18 AAE ke
Hgo] Fasp, ofF fleliMe 2 FEAiet 7 A
o A A8 Bl =7} G/ o) Fht

HEFS A7 7k B 39 UEF 55 Folu
7k w3IA Al tigk AXE AAE - s e
ol FEF A5l 1 AEEA A%t JAE ol 8s]=
et @, gole] i HE =S HEF 4% 39
A AE2A ZARPIE skt At deee =
ot AEellN ik, 2HE 5 e UEFS] FE
sk BAlol 247 QIHE 2] A Wk, 54
== AT 5 7S UEF AF el 9= PIA
E 58 g1lo)y] vielch sk guk X R A=
S} HEF A7 7o)l Avkgo) glrks Hars® glef o
of thafirls Bk Aw Qe A7 2 e AFolrh

F73A7] olFol F4E Asws v AL A4 &
dol7] whell a7l Ad Agds F8ske A
Gt dldS sl w7t Aok B3 2|y} 7Pl
28 F2 @99shs A4S AY Age 7 74
o] YEF HANE 9F& MIXER T3t} spAw
Feuet A7) S s Al UEF AT
st A7) 8l dsmole] AR theje] FaE Ak
FEZ Aot} =iQle] At Aol Aol gk A
e UEF A3 A49E 8 a9 oA Al 8%
Z1ZARTEE 7 s Aol ofel, & A= YEF A
FFe] I ARA Harso] £ st 93] 5 Hewe}
A HEF AFBEe] #ide 3] de ool
AL o5 Aot YEF AH ¥ A H UEF
AH 717t e 5] A3 S 2AES

—_—

BN R o

A

ALY Y 712t

AT A B FIES
A S F naeAE
S FAS Bgta A

i

3 A Q4EE gk 20~294]] o
grate] ol A =

= =g & AE uPdo 2 ath A
FHoF AT s AAs] ARHo R FoXd A
3l A= 11809 T AT 7|17He 20144 395E] 12€
TIAHG. B A7E FE71AEEE A3 Ao g
221 (P01-201401-BM-03)S- H¥o} =831 4},

L& b

of

ot =3 2 My A=
FHE AR Y] A FEYA (HEM-7080IT, Omron,

d

2
ok
El
wn
AL
o9
o
-

o
r%
ot

2o tislelA] S=
el A 29, =5 dtell A 27 1HA 0= 23] kS
Astal Farsldt. P 75719k o|eky] dfo] zk
120 mmHg#} 80 mmHg w|vel Z-$olle FArasto
51993, 120~139 mmHg == 80~89 mmHgol| 3)33]
= Ztele 18y A9AE EF3sIHem, 140 mmHg
oo At 90 mmilg o}aol] ek Aol ekt
o2 BR3nh” o], 25 2 F o, 7], BRAE
A Al 2 71Y9siES sklth. 5l did
she ASele F £5 A0} SFAE 12 24
AL, Fdl jFete A-tolle 99 &< 2l el &
ZF7v2 2AFATE A A #EAS (body mass index, kg/m?)
< 719 B FAIE o8-8t A=EstTh

N

o

fr

%

®ot Ax| L MS Ho|= ZA

Ahn 2%} Kim 5219] Q7oA Bag 200 i o] &
gt 925 areste] 0.3% (wt) NaCl 843 3] 43t &
T2 Ashar, R 0.0001% (wt) 1]7ke] A4S o8-
sl Zh eAE R 24 3 A)sle] A %3 0.0045, 0.0090,
0.0180, 0.0375, 0.0750, 0.1500, 0.3000% (wt)2} < 0.0001%
(Wt) & 8 FE2e] A8 o] gate] ALl <
3 A-2ox Aot AR AT BEY RS
T Ae A TE Al AE IAZ AASH uhs
& & e FHA FEE A 4] IH2 Al
Ahn 529 Ao A g 20 Yo ME gres 1
#3}l] 0.08, 0.16, 0.31, 0.63, 1.25% (wt) 5 597 FE9
FUHETS AR FHIE o] 98] TR A
£ A3l 50°CE Al g3 7 7P dEske AvlsE A
3. BE Teirike 35 AdElelA] AAEEE 1 mL
Aro] Agpe] g 7 Ujof] 1T AESE F giqtel] 7
7Zh wEtt APe dwt ARl ost W)zt
2| 7AAPH (whole mouth testy2 ©]-83}t}. o2 @A
SN Al Mol o]zl Bt 2 gallo] Aol 3k

2 TR YRR ASE P F8F PSS,

In 1

_1

M

x| ot ojzt MsE A

ATk, T, Al 20, v 5 57hA) el ohe M s
£ 54 HEE olg3le] A A4 7 YskeS sck
A Sl Ae] A% 7Y MEHE S Bow A
A ITPE AT Ao 18, WIS AP E QT A



90 / oAy o] sk 2] Bl Az =9 HEF 4]

e AR eAHAEE o1 }04 Jeg 49 7]
=7} e Aow PR §AMe Qg AUl oA
SEEREUTENE
2WhE T4 EF 4191 2719} Belslel it AT
UEF 271 49%) 299 12702 748 U=F 43
s} B g HBE UEF 24 HB%E) 29

T 3N BFOR TAE AREPE o839tk 2 gl
thste] ‘ol ik oh] e ® HHEg st ‘011 el o
Aol 17, oP QB T Aol 0L el

o)
AR

o UEF 47 Z7)eh Baso) Y ARe 44 207,
F 7hae} BEE AR 24 12602 77} Faeld

A=k

+ X522} (standard error of the mean,

FArel ES (%)= EAISEA U, Pearson

13tk A7 H7F st Ao we] wEf &
%%,%Zl’il,%%il%—*ﬂ o 2 gt

AsE Lol wakA

analysis of variance, ANOV Y AAskar

] Tukey WHS AFSSIATE Al o 7+ 32

A= FrelAF Y Flsher-J AEAAS 4633}9;1

o A HEF *H&C’ﬂ trJrl’/‘r 73 A

ABAFE T
il

(one-way
]_-5 A 7(4 2

Bﬂ/ﬂt Student t-715‘7§%
1 Hiu} BE TAR A7 794 712 0.052 3
At BA1Z 20 SAS (ver 9.3, SAS Institut Inc) 3=
S A8
2 I
A3Rbe] YuALERS Table 13 2ok, didAte] B U
o] 22.66MQ3L, Al F#AGFE 20.78 kg/m?QATh. A&k

Table 1. General characteristics according to self-assessed salty taste preference

Self-assessed salty taste preference

Total - - 5
(n=118) Low Intfermediate High %" value
(n=238) (n=58) (n=22)

Age (yr)! 22.66+0.21 22.87 +0.51 22.59+0.25 22.50+0.18

Weight (kg)") 53.47+0.73 52.09+1.13 53.71+0.95 55.23+2.32

Height (cm)" 160.36 +0.43 159.02+0.84 160.77 £0.63 161.59 £0.67

Body mass index (kg/m?)") 20.78+0.26 20.57 +£0.38 20.78 +0.35 21.12+0.86
Underweight? 26 (22.0) 9 (23.7) 12(20.7) 5(22.7)
Normal weight? 70 (59.3) 21 (55.3) 36 (62.1) 13 (59.1) 0.461
Overweight or obesity? 22(18.6) 8(21.1) 10(17.2) 4(18.2)

Systolic blood pressure (mmHg)") 117.21 £1.06 116.68+2.01 117.20+1.47 118.18 £2.43

Diastolic blood pressure (mmHg) ! 74.50+0.88 72.77 +£1.54 75.96+1.26 73.66+1.96
Normotensive? 71 (60.2) 23 (60.5) 33(56.9) 15(68.2)
Prehypertensive? 39 (33.1) 14(36.8) 20 (34.5) 5(22.7) 2.677
Hypertensive? 8(6.8) 1(2.6) 5(8.6) 2(9.1)

Alcohol consumption (g/wk) ") 43.08+ 6.77 31.73+10.00 42.68+8.93 63.76+21.51
Nondrinker? 28 (23.7) 12(32.¢) 12(20.7) 4(18.2)
<1 x/wk? 54 (45.8) 15(39.5) 29 (20.0) 10 (45.5) 5196
1 x/wk? 22(18.6) 9 (23.7) 9 (15.5) 4(18.2) '
>2x/wk? 14(11.9) 2(5.3) 8(13.8) 4(18.2)

Smoking
Nonsmokers? 72 (81.4) 34 (89.5) 45(77.6) 17 (77.3)
Past smokers? 10(10.2) 1(2.4) 8(13.8) 3(13.¢) 3613
Current smokers? 8 (8.5) 3(7.9) 5(8.4) 2(9.1)

Na consumption (mg/d)") 4,457.61+37.89  3,49271%1.47°  4,534.40%0.64°®  5921.80+2.87°

1) Mean + SEM

2) Number (column %) of the subjects; percentages may not sum to 100 because of rounding.

Values with different superscripts in a row are significantly different by Tukey's tests at p < 0.05.
No significant difference between the low- and high-salty taste preference groups by Fisher's exact tests at p <0.05
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Fig. 1. Taste thresholds and preferred concentration for saltiness and sodium intake-related behavior according to sodium intake. Sig-
nificantly different by Student's t-tests at ‘p < 0.05; “p < 0.01. 1) The score range is 0~5 scales; 2) 0~20 scales; 3) 0~12 scales.
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Table 2. Correlation between taste thresholds and preferred concentration for salfiness and self-assessed taste preference

Taste thresholds for saltiness Preferred Self-assessed taste preference

concentration
Detfection  Recognition  fqr sqltiness Salty Sweet Sour Bitter Pungent

Taste thresholds for saltiness

Detection

Recognition 0.366™

Preferred concentration for saltiness 0.199° 0.190°

Self-assessed preference degrees

Salty 0.077 0.142 0.260"

Sweet 0.116 0.179 -0.079 0.034

Sour 0.022 0.039 -0.156 -0.048  0.044

Bitter -0.006 -0.011 0.073 0.056 -0.093 0.180

Pungent 0.050 -0.161 -0.024 0.296" -0.057 0.102  0.003

Na intake 0.043 0.064 0.108 0.280" 0.168 -0.162  0.045 0.138
Na-intake related behavior

Increasing -0.037 0.107 0.164 0.522™  0.104 -0.287" -0.042 0.093
Decreasing 0.037 -0.156 -0.190° -0.469 0009 0.114 -0004  -0.274"

Pearson correlation coefficient
Significant at “p < 0.05, “p < 0.01, ""p<0.001

mLow preference
mintermediate preference

e
'S

OHigh preference

0.03 J

0.02 0.06

0.12 I

0.09

0.3

Concentration (%, wt
o
L=
-
—
Concentration (%, wt
—t—

Concentration (%, wi)

02

0.1
0.01 0.03

0 Z : % : %

Detection thresholds for saltiness Recognition thresholds for saltiness Preferred concentration for saltiness

12 a 10

10

Score (point)
1
Score (point)

H

. Z . %

Na-intake increasing behavior ¥ Na-intake decreasing behavior 2
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2) 0~12scales.
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Table 3. Correlation between sodium intake contributing dishes and self-assessed salty taste preference
Contribution
RNk Upper 30 dishes Self-assessed solT}y - Na intake?
taste preference ) Percentage Cumulative (mg/d)
(%) percentage (%)
1 Napa cabbage kimchi 0.121 12.02 12.02 535.97 £ 56.58
2 Ramen 0.264" 7.51 19.53 334.72+40.22
3 Stir-fried dried anchovies 0.038 2.76 22.30 123.22+26.73
4 Cookies 0.046 2.59 24.89 115.39 £20.02
5 Dried-seaweed rolls -0.043 2.39 27.28 106.62+11.99
6 Kimchi stew 0.137 2.33 29.60 103.70+£12.52
7 Sandwiches 0.108 2.28 31.88 101.55+11.90
8 Kimchi fried rice 0.214 1.88 33.76 83.65+10.05
9 Radish kimchi 0.207° 1.80 35.55 80.04+11.46
10 Pasta with sauce -0.011 1.76 37.32 78.55+7.31
11 Spicy seafood noodle soup 0.286 1.73 39.05 77.08+10.13
12 Soybean-paste stew 0.156 1.65 40.70 73.61£8.37
13 Hamburgers 0.063 1.60 42.29 71.16£14.39
14 Spicy sausage stew 0.134 1.54 43.84 68.82+11.84
15 Kalguksu 0.139 1.48 45.32 66.15+9.01
16 Stir-fried pork 0.063 1.43 46.75 63.52+£11.36
17 Udon 0.154 1.39 48.13 61.88+8.74
18 Pizzas 0.060 1.35 49.48 60.03+5.49
19 Soybean-paste soup 0.160 1.33 50.81 59.17 £6.39
20 Potato chips 0.135 1.27 52.08 56.67 £11.97
21 Kimchi soup 0.204" 1.21 53.29 53.74+7.23
22 Stir-fried kimchi 0.246" 1.19 54.47 53.01+10.31
23 Seaweed soup -0.113 1.11 55.59 49.58 +8.30
24 Stir-fried fishcake 0.184" 1.07 56.65 47.55+8.62
25 Grilled seaweed -0.099 1.06 57.71 47.23+7.98
26 Seasoned spinach -0.035 1.05 58.76 46.75+8.18
27 Braised salted-mackerels 0.115 1.03 59.79 45.92+7.48
28 Grilled fish -0.208 0.99 60.78 4420+9.79
29 Spicy soft-tofu stew 0.206" 0.98 61.77 43.84+£5.69
30 Seasoned toppings with rice 0.053 0.98 62.75 43.79 £5.69

1) Pearson correlation coefficient
Significant at “p < 0.05, "p < 0.01

2) Mean + SEM
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Table 4. Sodium intake related behavior according to self-assessed salty taste preference

Self-assessed salty taste preference

Low Intermediate High % value
(n=238) (n=58) (n=22)
Na intake increasing behavior (20 items)
I eat all the broth of soup, stew or noodle soup without leaving. 4(10.5) 16 (27.6) 13(59.1) 16321
| feel unsatisfied when eating the foods bland, not salty enough. 3(7.9) 33 (56.9) 20(90.9)  42.583"
| like rice served with toppings or seasoned. 26 (68.4) 44 (75.9) 20 (90.9) 3.904
I like foods braised in soy sauce. 22(57.9) 37 (63.8) 18 (81.8) 3.625
| prefer Chinese or Japanese foods to Western foods. 12 (31.6) 23 (39.7) 8(36.4) 0.647
| prefer kimehi o fresh vegetables. 8(21.1) 22(37.9) 13 (59.1) 8.814°
| eat out or eat home-delivered foods frequently. 14 (36.8) 39 (67.2) 16 (72.7) 11.000”
| like dried fish and salted mackerels. 16 (42.1) 19(32.8) 7 (31.8) 1.043
| feel something is missing by the lack of salted fish or shellfish. 1(2.6) 6(10.3) 4(18.2) 4.127
I like spicy and savory foods as an accompaniment while drinking alcohol. 10 (26.3) 25(43.1) 11 (50.0) 4.100
| like crackers and crisps such as potato chips. 15(39.5) 39 (67.2) 16 (72.7) 9.350"
| slather butter or margarine on bread. 10 (26.3) 26 (44.8) 12 (54.6) 5.415
luse Joseon ganjang (traditional Korean soy sauce) more frequently than soy sauce. 5(13.2) 9(15.5) 2(9.1) 0.570
I habitually add salt or soy sauce to served foods at table before eating. 0(0.0) 6(10.3) 1(4.6) 4.496
| prompftly oqd soy sauce to namul (seasoned vegetables), soup or stew at table if 3(7.9) 9(15.5) 5(227) 2,600
they are alittle bland.
| feel food loses its relish if it is not salty enough. 5(13.2) 30(51.7) 17(77.3) 259507
| frequently use mayonnaise or salad dressing when cooking. 5(13.2) 16 (27.6) 5(22.7) 2.790
| frequently eat soybean paste soup. 13(34.2) 27 (46.6) 14 (63.6) 4,889
When goﬁng Koreon—sTer pancakes, pgn—fried delicacies, deep-fried foods or sliced 3(7.9) 14 (24.1) 7(31.8) 5938"
raw fish, | soak them in a soy sauce dip.
| like ready-to-serve or processed foods such as canned meat products. 15(39.5) 29 (50.0) 15(68.2) 4.593
Na intake decreasing behavior (12 items)
I have soup or stew only once a day. 28 (73.7) 40 (69.0) 16 (72.7) 0.281
I leave broth of soup or stew. 35(92.1) 42 (72.4) 11 (50.0) 13.3107
I leave broth of ramen. 38(100.0) 44 (75.9) 14 (63.6) 14477
| use the similar sized soup or stew bowls with rice bowls. 21(55.3) 27 (46.6) 6(27.3) 4.427
I usually eat the solid ingredients rather than the liquid of chilled water kimchi. 29 (76.3) 35(60.3) 10 (45.5) 5.948
| eat plenty of fresh vegetables at meal times. 22 (57.9) 22(37.9) 5(22.7) 7.704"
| eat unsalted grilled-fish with a soy sauce dip. 11(29.0) 12 (20.7) 1(4.6) 5.129
| avoid pickled vegetables and salted fish or shellfish. 29 (76.3) 40 (69.0) 14 (63.6) 1.177
| chose unsalted fish rather than salted-mackerels. 27 (71.1) 40 (69.0) 15 (68.2) 0.069
| avoid ready-to-serve foods or processed meat. 25(65.8) 24 (41.4) 6(27.3) 9.561"
I don't add salt to dishes at table. 38(100.0) 55(94.8) 16 (72.7) 15.685™"
| use less-sodium soy sauce. 7 (18.4) 2 (3.5) 1(4.6) 7174

Significantly different by Fisher's exact tests at “p < 0.05, "p < 0.01, ""p<0.001
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