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Relationship between Obesity, Threshold of Salty Taste, Optimal Saltiness and Blood Pressure
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Abstract

The purpose of this research was to evaluate the correlation between obesity, threshold of salty taste, optimal saltiness
and blood pressure in middle school students in a fishing village. The subjects were 115 boys and 103 girls in middle
school in a fishing village. The BMI index and systolic and diastolic blood pressures of subjects were measured, and the
subjects were divided into a normal and obese group according to their BMI. The threshold of salty taste and salt preference
for a semisolid dish (steamed egg dish), liquid dish (bean sprout soup), and a solid dish (raw radish salad), were estimated
by sensory evaluation. Calorie intake was measured using the weighing plate method. The boys in the obese group showed
significantly higher systolic and diastolic blood pressures than those in the normal, but girls did not. Furthermore, calorie
intakes of the boys in the obese group were significantly higher than those in the normal group, but this was not shown
in girls. On the threshold of salty taste, both boys and girls in the obese group needed higher concentration of salt than
those in the normal group. The threshold of salty taste were significantly positively correlated with systolic pressure and
diastolic pressure in boys. Regarding the salt preference in the steamed egg dish, bean-sprout soup, and raw radish salad,
both boys and girls in the obese group preferred higher concentrations. The higher concentration they preferred, the higher
the systolic and diastolic pressures were in boys, but only systolic blood pressure was higher in girls. From these results,
it is evident that a nutritional education program is needed in school to help restricting middle school students salt
consumption and decreasing obesity to prevent hypertension.

Key words: blood pressure, obesity, salt threshold, preference for salt, middle school student

M =2 TP Uelo] BT WAXAL pgkort, fAH 8

QU3 A AT G HIEh FY, T, 2EA L SFHE

A5 PAT ST WS 5O Qo] gstel ulg, 5 BHF 8150] Folshul(Kolasa KM 2003; Son & Huh
T A SO f3&0] A FASHE ek 20149 2006), B3] 2ob7] WEE AR ol A719] kol 4¢l
FUAZGFEAe] OJshe, A WY AL GRS AY1Y BYLS FHSHE Fa 80102 AgIty e
19 A9 25.5%l |23, AAHoE S AL A UrkVoos 5 1976). ol2ie BHH AT FolA AT
o] gIeka FEHMOHW/KCDC 2015). F Bl A2 vAE M Fas 2dlo] Hi Gopat
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UEENa), Bt24w(Mg), ZE(K), Z5(Ca), H(Fe), HHZ,
A-44 5o 1S m(Houston & Harper 2008; Lee 5 2008; Koo
5 2012; Song 5 2012), TS| AFAT}, HEFNa)Q| 1Y)
AF7E 7P T BAZE 2E A2 2 EE A(Weinberger &
Fineberg 1991; He & MacGreger 2008), 4153l A F2]5fok
o FARCE AH =L ¢tHSon 5 2007).

ol mA = HEFY B2 AQlel wet 2kl 7k QL
o), HEF A Fol et Egol vstA #lshe aF
AR ol HIE 74 e a7 A2 s
ok R E dFAve] =y, 419 28%7F &g WA
UERHTAL 31 tHRhee 5 2011). A1 EQFE] 8 10| 1t
EFolghe Asie AW Asfid A& F9 st HEE°]
A 714800 oste] A Aafjd 244 LATA FA
sta 2dst=t] $83 7152 sHATL UEF AFHE S0
AIZIE AW 2 ST 2N Y Yo HEF Aot
Zo] Hol HZRH NaK Hz B4& #5HAA Al WY
O UEF T&E5 ¥°|1, I 23 AI5E S7HI7I= 3
H, @¥pFo) Hoshs FAIeE T 2E2 norepinephrine 2]
BHE S7HIA 0 TxATS AsAAeEN 1E8Y
o] §4t=] A kil $tch(Blaustein & Hamlyn 1983). E3F U
EF A F ] ANEL Ao R0 g vijdE o]
Tote A9 2HstER, A7) i YEF FdHFH= R
< ZgAFe A 249 2w Az AaAA 4
of £37A g% vd 4= ok ri(Lim HI 2001).

o= LYol vivtd JAVE vt A=A A3
7F = Uk Bks Bt 24HE A S0 L8 Y|
U BsaAse) BT 72 Az A-E 91,
TEYo] TFEHAS It A AU AAIZE B,
ugkel Algro] nEo] AY WL ubE Atk A ¥
=o= d3 Z2atEo] 9lthKannel & Dawber 1993, Wardener
& MacGregor 2002). Koo 5(2012)2] 2007~2008 d &= =11
PR ARE BAT Aol T2, HehS tehi Aoe
HAAFS e 4elech sasre] 2% o A thehd
o mARARe 2014 FUAZFFRA Afo] SJoi,
Selubeh HIRRRIT AR 43.6%, el 26.0% ek,
wlgho] ojgh $WRE 27h5H 2ok eHMOHW/KCDC
2015), HIgS: o= A7lofL} SAE S AT, 3] 5
71€ A7) "ol 2 I Eo] okl FAlOl Stk $-2
vt A= g7 obsat FAad 9 vinte] F1SRL Sl
o], o]&} Zro] 10~15A] Ate]o] Bgt H =7}t F7she o]
= AAF o2 FAdA o] o]Fo|X]= A&7l o] 27 A
W Azaprt G St A, 32 Ages
Qlsto] AF W7t dojub= Al7]ol7] wZolgt= Aot
(Kang 5 1997). o] ¥ F4d7] vREE 42 vigkat vpt

]

o %0 2 rir

L=
'L"_‘_l_oo:]

=4 EFIYEIA

T2 1EAT A EF T2 AEHA APIAERE &
€4 & Utk

Lee 5(2010)2 =91& iAoz zAsl A3, 189 =9l
0] A B2 =R HEF AF7E FsHA =%
o sttt UEES Ao AAF o R Exske Azt
ZE} AAL A 2 H7ehe Aol whet AFHEERE T vt
o] B3}, ¥, A 9F Age] wet FFS A At 27
Hatollx= 7l gt HEF A3 vl&ol 70% o)/dolzta
B 157 QJrkKim & Paik 1992). o]} Zro] =& 7} = A
7¥et= UEES 71l 7159 whet o7t 9o, oo g7k
S HA = 8302 AU RIAE Y 7|5 %7t a5
(Kim 3 1990), 27H g o|52 M5 A Utk
3 B 157 gltKIsezuno 5 2008; Rabin 5 2009). X thok
g QAL ST AlETHS A Y] W] o] TR
Y], S8, YAEFE FO A7t F7ist et el
e AT 7HAIEES B 7] A Aokt &5
S AHESIER, o5 AES AHAHESE a7y dF%el =
ofx|A Hrt 3] 3 A obFoly FaWES A 7k
AES 5T AFE A7 S7kske AAE Y wIr 34 o
oJuar Q. o]t 4o] agle] ¥isk= YER HHAFE 5
7HZIH, 25 AESE AaAA aW F e dTE
74 £ ok

7] digt m|Zh g o #A W= Al 9 AgFo] A
AR thEI(Kim F 2012), o]EA]FL FEo|L EAR Y
Hr} ofgj 7o) AFAHF7E e H(Choi F 2005), oJ& F
shgo] A FEA R Agte] gt 7| Z =7 A U
E}HAn & Shin 2001). 3HH, Jiang S{2016)2 2S3HAY, &
Y, A9l 9l 52 e R ATt JXE AR A,
wol7t oldE A Yo, Buts ATstAY &t 1)
A7 2255 &, AA 9255 AA e AP0l
A Ut stk

Aad7] @42 F2E7E A Aol H77AR] A&
H= “Tracking” A= HolBEz 479 e 5T +
QL A E2} JT-S FrHChen & Wang 2008). LU} thHE
2 RS o R A 2 AFERA, 1EYH HT 5
RO g7t ARE= FAEEY UYEF AFH HTt
B7PF HEE B9 ofdel, UEE AJFE gk 1S A
T A7) vigre] 1EY WAl vE 5= Q= FF T2
B7Ft @47t vjulgt AAolch

wehA 2 AFA = UEE A3V EE ALE A4
£ ol& A9 F2d7] 9 FEEE e R v AL,
7Agre] A 9 HA Gu|=F gopR i, Bt YEF AHFH7t
o] 59 EYT} Ao UeTHE Yot i, Fadr| 1¥
& AE A% IFnLY AEE ATt} gtk
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1 ZAICHARK}
AT oj&A 99l Bl 2RsH: WEotmet o5

l‘

1 7"']— 270 e 28h ARt 13~14A)) EeHAY 1427, oI5y 138%
< Ao R 20134 59olA 6471 1919 28] 24 F 1
BAE HLsle] 2ABMELE 1A Ao BE X

AE wHAA EAAL, AAFOR BAR AL A9l
o ehA 1159, ofsha 10390) Aag B4 ol gahairt,

1) H[9F M U St =X

SS9 BT A== BMI(Body Mass Index)o] w2t 27
SHATHWHO 2000). ZH2He] BMI AAS $13) adh %MM
APEIE AE-2 24 A 2% ool AAIR AAHA IS
W8S Buelech WL SHIEOA 10 o4 45
& 5, AR o) A4 A5 E A (National ZH-210An,
Tokyo, Japan)& ©|-8-3to] 57| HA(SBP)Tt o] 7] ek
(DBP)°.2 S =31t

Society 2005) softwareZ- o|-&3}o] 4102 A3t S At
Foheich 292 9I5tod vle) 22 BAASO BLe 3
e HES TS AXSI O, o 53S9
o ZAAAE ] olgo] A gl wielelm, A4}

2 5 AT 750 G4 WEE 24o) A8k

rol 0

ﬂllo 18

ZAF ALY kel tigt H2)= 2709 FRet 1749
2aHE AANT F, e A4S Foll= *‘@@A}(mangle
test) & o]-&3tth A7EW2 A LTS AMEStA TR
o] o, Kim 5-(2003)3 Yoon 5(2007)2] &te] & @4
ol AuAY AFE EZ L2 ZH2} 0.01%, 0.03%, 0.04%,
0.05%, 0.07%, 0.09%=Z s}Ach A3 o] AAL =o|7] 93}
o 29 o] AFste] FYUT w9 LgEe] AR SHE
Pe , I $XE ARE AN

(o)

H

>~l

52 Lee & Lee(1996)2] ATLo] A9} Zho] sHAR A
FEEE UEA st e AR EA g F, 2 FA

gk, ool o], A doieet deko] wA 259

7P kel g Au|=o] SAS AYsEE Sttt X3
A= dobiy]) Sia FAo2E AR, A, DA e
o7 FAA AF AFEE TUES, 984, F
7+ A7gste duAddEE B8l U2 ZF 2419 AEIG‘UIE—
FHEE 02% 714 11 Hop B 529 52 555 4
sto] B A AABHATH
FTUES2 ol 2R glo] B &, 242 0.2%, 0.4%,
0.6%, 0.8%, 1.0% 258 FEE gHEo] sHYE7 29|
2 9rE BA & F, 2 FollA A4 dgtell 9= A gn]
£ AYSEE stk o] ff 2 HF 222 65~70CE
A A 2R 92 ES 122 EE9 200 g &
710 o, &g %57} Z+z} 0.4%, 0.6%, 0.8%, 1.0%, 1.2%
g AgS HUIs & ®rlo Y whEolA YRR

%, A2l ZASISTh SAAE DA HE B Az
§ U 8-S 212 sto] WS DEHEE Y3 242 08%

1.0%, 1.2%, 1.4%. 1.6%2] 425 FE7} E=2 5l AR20jA
Z AVt

3. SHEAN

S2E AHRLE SPSS 120 olgate] BAX sgich %
B ATk YELEEBAZ Uehon], gy FoaE
Wluho] e Wk, e A2, Aokl tig Al Aol
= rest® o18elo] §O4S FHelglon, Hgtel @Fof

2 g¢9] 2lol= A Yuj A EAMHE A (one-way ANOVA) S 2
H| 5t §-2] 4 Q1 Zpo] 7} Lk 73-9-0fl Duncan’s multiple
range test(p<0.05)Z °94** 2 7 6}011:]- g 2skyo &
P 2% e WeE ko] AnTAE
coefficient(r) 2 -2 o% Zg]@é‘]—ﬂﬂ-.

Pearson's correlation

N
ic]
E
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1. LHAFE

A stEQ XA &7 AFH= Table 12 YepHTh RA
) wrabye] W AL 1634 cmol ], ofshe) B A%
£ 156.1 emo| 9131, ehge] HE A 558 ke, oIsHY<
A 484 kgo 2 Uehitth AT AFS dedat ofsy
o] Zto|7} Q= Ao & vehdth v|gtEE A= i} Y
=9 Zl(em)et AFkg) o2 AAFAFBMDE 245t &
Gstdet. vjukzolets o Bray GA(1978)9) 79} f
Fujgksslol A wEG “uEXEAZ 2012°(hE R
201208 Farste] g5kt

BMI 25 oAk & 218W & 80O 2 36.7%0]H, A2
39.1% 18]31 &AL 33.9%7) vgte 2 ZAFE Itk BMI 25
ol Bz vkl 2] BMI Bal2 E3te] 49 29.2, o3t
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Table 1. The height (cm), weight (kg) and BMI of subject
Boys Girls t

Height (cm) 163.4+ 7.25 156.1£5.01 2.014"

Weight (kg) 55.8+11.34 48 445.92 2.321"

Obese 29.243.1 (n=45) 27.2+1.4 (n=35) 1.520

BMI Normal 22.0+1.5 (n=70) 22.5+1.4 (n=68) 0.953

Total 24.83+4.4 (n=115) 24.142.8 (n=103) 0.897

Values are Mean+S.D. (standard deviation)
Significantly different at "p<0.05 by #test.

e 27224 Febol ofshyrct vjet Bl ¥ o
AgL0nt FIH ol ekt gkom, HAFZY] BMI %

FE WeMe) A9 20, ojste] B9 252 vehgrk

o o

2. 257| gt} ojeb| Eet

SISl BMI 18 7o) 4:27] B} olgy] Bekel 3
FZHe Table 29} 2k, WEhAl Wkl $27] WYL 1255
mmHgo| U} AZS] AL 1156 mmg o 24, wlgkzo] A4k
FHT fe)HeR koton, olghy] BYE HEkEo] £
Mo Espeh ool ujsto] ofSHAUS Rz HAE Afo]
o) 527] YT ol9ky] WY BES} $917el ol Kol
7 ghoth. 2 AT hdRrse] B-E Kim 5(1993)0] 24}
3 258 Yehlel $27] BY 1068 mmHge} oj¢y] &
S} 67.6 mmHg %}t %7 Uehton, ol B 537
A3} 1087 mmHg} 0]2k7] W 69.5 mmg Mo} 37 ZA}
9k B 2l He 12-184] FAEe 2ARE
AN E Gotlo] slshRT $2719) o)) Bero] &
grow, tol7} 542 $27]9} ojgky] @go] A= o

A= BFE Z3hlo 5 2010). H3AY 9] 7, vt
5719} o|¢h7] @] BF FAFY AHT foFow
A Uestth o] 22 As 5 - 2dE WG =E T Lee
(2009)2] AL}, A9l HAS gL 2 3t Chun 5(2013)2
A} FE oS A2 2ARRE Chun & Lee(2014)9] 2
o A= v|ghFto] BAtwtE T #57]9 o|&r] ¢ BFTt
oAz =4 vehd, & A de Aol A5HA
o} E3F 200720089 =N AT G FRALY] AR EAS B,
H|TERl AbghEo] BRI L8Y FHEol oA oF
62% o =A Uehem(Koo 5 2012), AAF A7 &
AFEES AAY AEFE B2 AREEY 18 S
o] 932 2(p<0.001) =A UEFHGebler 5 2007), A&
Aot 1Y & e Bl e AS A4S
o} 28y & 2AIA Y] oY I ATE 2H, W
I} g Abol o] oA HlTkto] 7] shh FoA
Aol & Holz| gdgkth. o] A= Cho (20119 54 o4
S o2 AASE Agtele X s A ZE A, BMI 2o
7F @YY Asolle YA e FFS vAA Y= AR

A
T
=
=
=
]

Table 2. The systolic and diastolic blood pressure of subject according to BMI

BMI>25 BMI<25 t
SBP? (mmHg) 125.5+8.39) (N=45) 115.6£9.33" (N=70) 5.767""
soys DBP? (mmHg) 82.9+7.77 75.8+7.53 4.866""
. SBP? (mmHg) 110.8+12.15 (N=35) 113.1£14.31 (N=68) -0.787
G DBP® (mmHg) 75.3+12.47 78.1+13.38 —1.045
SBP? (mmHg) 119.1£12.51 (N=80) 114.3+2.75 (N=138) 2.753""
Toul DBP® (mmHg) 79.6£10.74 77.1£1.72 1.725"

Y Values are MeantS.D. (standard deviation)
? Systolic blood pressure
% Diastolic blood pressure
Significantly different at "p<0.05,

ok

1<0.001 by #test.



Vol. 30, No. 2(2017)

Urebdtl BHH, Chun & Lee(2014)= H]HE o o] HAr
o] o JHTt =57]9 o]ehy] ot HRoA foHoR &
< 2oz 2AEo|, & 2AC: ARHE ARE AAISHAT
2005 FUNAZFERANA 12~194] F2dES YL
2 BN A1, d¥E REE HY, TGS 12144
41.18%, 15~194] 58.82%= e} dAglo] Zold42 1d
4o Hlgo] STl Ao Uehga, nEYTol A
of Hl3) BMIZ} o8 0 2 #8kth= Kim 5(2011)9] A=
& 24 ARete GRS o dES & o 993
Aol et gl nxls FFol S € 5 AUk B2
AT IS0l F2 =olv Ade e E RASIRL
o, Fad7] 2ARs - A%k 2R ofo tidt £ o
W2 A7} o] FoAof SRl o, B A AFERES
o, 53] F/dollAl= BMI F7to] wh} 5:57]¢} 0]¢h7] €]
& ASstel 18 B ATt o ER TEY
S ffeiA wRtEErt Fadt Aes Alrd

2 e 52
0

3. gk MF|2K(kcal)

St Aol Al o) Rk AL o3 ES8E R AT
(kcal)- Table 32} Zrch. FoHAY WIS B 7139 keal, &
ArF o B 6387 keal2 A Z|5}o H|uto] o W dke
AFshe Aoz vepstth 22U o3 HlTkEE 6169 keal,
AL 6167 keal®] DS HZ3H= Ao 2 2AME, £
= Afololl §oJH Rpol7t gl Aoz Ukt

Gy B I TS 668.1 keal 24, 12~144]¢]
P 7)E 2,400 keal®] 27.8%°] NFEH, ATPL 616.7
keal 2A] JFA 3712 2,000 keal] 30.8%2 Lee & Ha(2003)2]
Aol vjatet. AR GA] wiARE YA G5

ouz FAetE | B 4 g PSS 3712 FA WA

gk, ool o], A doieet deko] wA 261

Table 3. The calorie intake of subject according to BMI

BMI>25 BMI<25 !
Bogs 713(.§i215.)78” 638(.§i:77%)511) 2.891"
Girle 61((){.\?;152)0.0 616(.[(\>Ii=16£~47 0.0675
ot 671 (.;ilg(())()).n 62&23;2;89 1.184

D Values are Mean+S.D.
Significantly different at ~p<0.01 by r-test.

SE qlont, ZEH2) 90% ol ol SHF 18] o)A}
4 AFTHA & Shin 2001 A& Tt DL
=) RESA ghrka AZRaTh derle] A9, Hlwto] A
et QPRI BA dehgon, ofstye 49 u
3 AT Aelo] $9H Hol7t Yeltd, Kim 5
(2006) Lim & Na(2005)¢] A5 22} AX| g}, o] 2L
AT Kang & Lee(2006)9] 2kl 4] Hol A, of3H4
o] depATH AF2 M) WU} FF O Fof, w]gt
T A AR Kol7k e g Ao 4
B 4 olek 2 B2 A7) Hekg dpsted, R
A GPHATS AT ARCHE TR 99
BH A7 o)A 5 YRS AmSHE G Fo]

ast}.

Ve
o

4. Woto| ofx|e} et I H|TkIO| ZHA|
et HX 9] = s Bt T A
+ Table 49} Zth ATre] 3] 0.04% AF-§HS A=t &

Table 4. The relation of salt threshold to systolic and diastolic blood pressure

Salt threshold Boys Girls Total

(%) N (%)" SBP? DBPY N (%) SBP DBP N (%) SBP DBP

0.01 - - - 1( 1.0) 1110+ 0.0  75.0+ 0.0 1(05) 1110+ 0.0 75.0+ 0.0
0.03 26(22.6)  109.8+8.8%  725+7.6"  28(272)  109.0+154  75.2+132 54(24.8)  109.4+12.5  73.9+10.9
0.04 50(43.5) 1192+9.4° 78377 53(51.5)  1123+122  76.9+123  103(47.2) 115.6+114 77.6+10.3
0.05 3026.1) 125865  82.0+59°  19(184)  1152+142  80.0+152  49(22.5) 121.7+113  81.2+104
0.07 3(26) 127.6:42°  913+45° - - - 3(14) 12765 42 913+ 45
0.09 6( 52) 127.6£34°  84.1+108°  2( 1.9)  130.0£ 2.8  82.5+20.5 8( 3.7) 1282+ 32 83.7+12.0

YValues are N (%). ?Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg) Mean+S.D.

Means with the different letter are significantly different at p<0.05 by Duncan's multiple range test.
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A& A 47.2%0]H, o] F FHgo] 43.5%, oJHFo] 51.5%
Ol The-0.2 005% 2TEANL ZR|THE WaYo] 26.1%
Y2 27.2%, A MY F 24.8%7F UEbHTh &2 4
2 oz ARl A xR 23 RRte 2%t
0.06%°l14] 0.09% Afe]of|l 4] Zgko] Q1A ]l S m(Ahn F 2010),
E T2 A7AT 3L ode] 37 BuY 94X FEL ol
B} W2 0.034%2 ZAE T Shim 5 2016). E3F Lee 5
Q01D =Q1& tde = ARE A #9ke] A7} 0.126~
0.149%= Ueht & 2A 23E F3th & 2AMIA B
A52) Agke] 27} o] Srr} WA Uehd AL ojubE
Apeabe] o] we Aol olfi7t B 4 ik ol S
she AoEA, A% T Wiz 9% = 7MY sa%t
Q1A7} tolet v 7k Aoleta o) ZAelA BaE Tk
(Schiffman SS 2009; Van Wymelbeke 5 2009; Kim 5 2012;
Jiang 5 2016). E3] Jiang 5(2016)2 253, £5HA, ojst
A, e, =2 55 e R Ante JRE A =T,
Aeo] Z7keke] et 17t FAksHE Ao vehon),
3] A5 FEA HHE A7} 0.0637, oY 0.0503.
= Ueht 2 z4je) Aziel $AsR Ea 49 dAS 4
¢l JET AX|7F FolsHA EeH, AAF ez FA o]
APET AX7F A UEhd Ak & A4 9] Fahgol
oY ET 2 A Hole AT X3

#ute] 93] 0.03% IFoIA 3 +57] Y2 109.8
mmHgo]™, 0.04% 152 119.2 mmHg, 0.05% 152 125.8
mmHg, 0.07% 1352 127.6 mmHg, 0.09% 152 127.6 mmHg
24 Bubo]| tfgt HX| 9] =Tt SR 57 @Yol
Z7bshe AL HelZ glom, olgky] Bt G4 G
o Z7pste] W] o] Y3t 1§ 1ol Hol7h ek
o} whE, ojstlel A9 91 sk Skl ek 4:57)
2 110.0 mmHgo)l A 130.0 mmHg7}A], o|&7] -2 752
mmHgof| 4| 82.5 mmHg= 2% F71ste A3 Ueie
W 1 7H) fold Holk molx gsith. E Autel 4
S}A] Isezuno 5(2008)-> Z5Ee] 2|9 ot FHESL 7Hol
ol2Q) ARPAS ZHeTh Bagon), Rabin 5(2009)
= gke] A7k e ZolH B BT &5 Fo) BY
Wsl7} 927t we T BT B TSkt E3k Rk
Ax)¢ Aot 7|3 = Atololl= §AQ] F AT
e AR ZAE S EZ(An 5 2010), &3] A7} =

of BUHE B GAA B AYASE 239 BT %
& A% v Mk 57] o] hEFY 47t F7H
S 9tk et £ HEE IR st Yol AT %

opXittal AE o= Qlrk o]¢} thEA, Ao JA|o EU>
ABBA 7} Qrhs Bil(lee 5 2011)7F Qlom, &ato] thgt
QA7 w2 FolA a7 AHFS o LELOIY B

L=
'L"_‘_l_oo:]

=4 EFIYEIA

A= A7 QickFisher 5 2012)3 SHEITh o] 2
Aol A Lee 5(2011)2 AL A7 eglo|gl o, o
A7} 2/3 ool R aL, w2 tiAdRte] AAFA L7 E37] o
Folgta Astant 18al X dayE Bl oJstH, o
fAS g R 2ARE Aahs Agre] Jx|oF dtate A
AT Yl AL = Yegthal st tH(Shim 5 2016). ©]
o Z-2 At B AN T Fehga g o5y L,
AX7F F25E Yol UM A2 REou 194
2l ztolE YERA] (e AS B AdEo] gx)ek Eet 7h9
FHIA FFE FE= AR YZ4H.

BMI 1&°] wE ZF 2159 Bute] dtigt 929 B4
Table 59} Vrebytch. WelA) v o] 92] Hi-2 0.051%=
A Aol HF 0.039% BErh SoH oz =9ron o5ty
9] AL HgkEo] 0.045%2A] 0.037%9] A gHETH
oo g =A RAEQITE E3 o] HA H2 0.043%
2 Ao A B 0.039%HE T} A vebgon, ddiE
ALt HA Ho| A& H[TREo] 0.049%E 472 0.038%
Hoh §9802 £ Yegeng, vgks A& Bt
o digt 4] =7t #2245 AT BMIZE Agte] o
x| ol FFE A ETHE 2ARE AT A9 glou, B AL
Aieh= o=, Lee 5(2011)> BMILE 5] 2] Ato]of|
=9 AHEAR Yepdtia Busigich otk 1 o]f+=
g7 2 AAFA T 22 o =JAERA, £ AL
N A et A, AAFA S, FHolA B2 Aol7}
A7 WEoZ AZEC]

dl

SATEY FFA0|Q HITH Y Hetnjo] A

A, AP, AP T S FFEE FYEl A
L ZZPu|EL Table 69 YJERHT BFad] &24)Ql
PR O] B, d S BF 259 5= 0.6%E 7P A
Rom], o 2e 08%E ATstih HA A9 F
UEsollAes 9y 3 BT &99 FE 08%E 7P Al

for mll ok
N oo o
;

L

o g

Table S. The salty threshold of subject according to BMI

BMI>25 BMI<25 p
Boys 0-0232)15” o.oz(itf%w 55"
Girls 0'0(‘1‘\?:;‘)”0 0-0&7:2;))09 ™
Total 00(‘;19:;)0()) 13 0?; 8:1%;))1 0 550"

D Values are Mean+S.D.
Significantly different at ““p<0.01 by r-test.
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Table 6. Salty preference of subjects to dishes

Hlek, ggke] o], HAgu|=et detel B
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(N%)

Salty Steam eggs Bean-sprout soup Radish salad
preference (%) Boys (n=115)  Girls (n=103) Boys (n=115)  Girls (n=103) Boys (n=115)  Girls (n=103)

0.2 - 4( 3.9) - ; ] ]
0.4 5( 43) 29(28.2) 2 1.7) 1( 1.0) - -
0.6 61(53.0) 52(50.5) 9( 7.8) 27(26.2) - -
0.8 46(40.0) 18(17.5) 60(52.2) 58(56.3) - -
1.0 3( 2.6) - 39(33.9) 15(14.6) 15(13.0) 2(21.4)
12 - - 5( 4.3) 2( 1.9) 49(42.6) 58(56.3)
14 - - - - 46(40.0) 20(19.4)
1.6 - - - - 5( 4.3) 3( 2.9)
1.8 - - - - - -

sshgom, theo 2 ool A9 1.0%S, oY FS
0.6%2) 23] F=E Folstyrh. £ 1A FAA T
AL 2FEE 12%E 7Pg destgon, 1 teost
dehale) A% 14% 4SS 1.0%E Asslgrh Heha &
A 594 HAGuEE TR 4 LARelA HHgn)
29 23 FE7} Y BA 2 OH, dabyo] ofat
Hoh RIS o HEEE & 4 Yotk £ AL B A3
AnlEt 24§33 Aol whe 239 FE7}0.52-135%
Uehgth 2uUEe] 249 Es 243 2REE Qs
2 FAFu|= Ht ko] 0.565%¢]™(Chang SO 2010), E o}
E AFLZE= 0.540.6% 27 555 33%7F 7HE Ass Ao
2 UehgthAhn 5 2010). et £ ZAP AL 0.8% 25
Ero] FUERE U 34 AR RS} A5els
o2 ZAEYEY, e 24} ARERT dFo] HEoE
275kn ARGk wnE A et RS Aguz
A B AeEst 49%o] thErkKin 5 2012/ 2E B
u, B 24| o] ojEelol A BAA LA AA S
Aol 7]oj5e Ao Az A, ofe AxelA
apajo] ofsRT} Bute] HEE} o120 = B Uehyt
© m(Chung & Shim 2008; Kang 5 2015; Jang & Yoon 2016),
ol@j3t ATEL B 2|49 Aute} AXSHL ek o]
7b SHA ATt 7|3 =7t S71RitkE Eil(Nordin 5 2007)
2 WS T, ofd Yol el B3 HHgn| st &
ong ofd tigt Yol Yastel, 53] dotyel A9
AGAL 3l etz 2 S FBAH B0V, AFAE A
A GEEAIA ol 17] 5o TAH Yebo] WL o]
of ghtha Rk,
ko] tigh GA|oF 54 22 Gu| =9 A E Table

79 vrebleh ey o] A9, Aute] igt H2] 9} X g
T 22, TUHES, P o2 BER 2 f93d
¥ FHIATE Q= ALE ARG AT E BE =
2 Y7 o ABTAE Ho|HA, TN, 924, T
5 =02 Uegth oladt ¢ A= Ahn 5(2010)
o] AL e g AAF Ao Jx|9 Aute] A3 & A
o] 9] A ZANAE FoZHQ o] FBBAZE A
= Aa x5kt £33 Shim 5(2016)% 312 o AJolA] 2
o] X oF AT G|t ¢ AuuATt vk
Aok 2AHE 2HES £ o A9ty gA7} gof AU
A8}A] Kot AFEFE 279 iEﬂ 2 AE A
s, HEFQ] AF7F =okth= A& AR 1 A3,
A B Y HEFE AF=E E}‘lﬂ T UEE s=E4S

717 =ol gkl thgt A& AsA171A Erka i McMahon
= 2014). 219 AY AT =S ARSI /M a3 xp=
X723t Ao Z K EQTthHLeshem M 2009). 3+H, Bertino
5(1982)7} Blias 5(1986)2 A AALE & 7|7k AXE A

LA

ioﬂh‘rﬂ—?ﬂ

Table 7. Correlation coefficients between threshold of salty
taste and salt preference in three different dishes

Salt threshold (%)

Boys Girls Total

Steamed egg (%) 0.456™ 0.436™ 0.501""
Bean-sprout soup (%)  0.443"" 03717 0.474™"
Radish salad (%) 0.389™" 0.557™" 0.547""

Significantly different at ™ p<0.001 by Pearson’s correlation.
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%, olof Ag3H Hol 2gFETF FE A4 AkE =
7NA Eol 259 §EF ¥E 4 vkl Bttt o3t
Ao 2 AIA Y Aol HR]9F Bute] A3 oA
FoFl o AAAAE FLEA[A 9t

2 A JY S Y Edm gobel| tiet A d
ZF 24 HH Gul= 7He] ABBA = Table 87 ZTh A
A= d T oA o] Aol Hrh sl AL,
$57) @Y oley] kol AU AX|, Al 7HA] 419
A dujzol BE {ojFl o] JAAAE Yo,
oSHAY 9] A9 £57] EATE AT A9k {9 H 2 F
BHHAE Yetith 28y gy 3 dARe Y A
WA AFE Blen, olgy] @YY £57] o] oy
g AFE o 2A UElth 571842 2Z2-(=0418),
FAR=0.399), FrHE=(-0.381), 73kl gt HX|(= 0373)
9] £07 & FO| FUBAE vttt =y o] &
oFS TLAIR(=0.299), FUEZ(=0.290), Aol gt 93|
(=0.255), FZR(=0372)] &0 2 2278y} o2 ko)
BUHAE Ueith I olf= 57 Y ol &
oA thE Wl 47 AEsHS Aoz AlmEHth §
Lim & Lee(1983)= 4=%7] Egto] AF11e] 7P & A
TAE vehla ok 2ushgl e, Kim YI(1994)= &
of gt d2] & HH guj=rt AT FBBAE Hol|A|
FUTHL Barsto], & AL A o SMEE RE {OJF Q) 4
BBAS Hol|A] g AT XA F3hgS i
Q= Aoz eyt T3 Isezuno S(2008)2 #gre] o

Bt FHES ol KA ¥ FHAIAE Z=Th
ATATNE 21 n, Rabin 5(2009)2 AUHe] o
EE ool ¥ 2HEt J“W =N iﬁh Lokﬁ %

d

rﬂ

>ErL&vm$

La
1

-

%:‘f73“7]‘ 31‘3}—1— EJ—O}‘ﬁoﬂi Son &
(2015)& —T’—tﬂ?:]—%o] JA et B 4R GX71F =7

L=
'L"_‘_l_oo:]

=4 EFIYEIA

£ shglo S92 Mol oA gherku Sk & =
AR, ofSHge] A9 Bre] GX)9t 257) Bt 71el %
gHel o] ATEAS BT, olgh] B T A

2 BHoy, 949 ¥ AuBA = YEA gtk

Al 7HA] 73 22419 2F dr=et 4t A
S YA g AHBAE Yo, oS fo
Zo] x| grort ko] AHA AFE HoF= ALE YEt
wom, o]yt HFE thE R E 22 Ans B 5
Utk HA g =et g2 FoF 4 dunA = Buts
HERSE 22719 olghy] Weto] BE &7 Uehiton]
(Kim & Paik 1992; Kim & Choi 2007; Lee 5 2011), &= tjg}t
WSS AR Lin & Lee(2013)9] A= A He A3
I $57] @Yol G FHIAE Hol & A Aot o
2%}, kel thigt 713 = fobr] wiE FAE 447
£ AA ol7t EHA At tigt G427} A= o] bl
it 713 =7} F7R3cka B 315 Qi ch(Nordin 5 2007). 18
L} Bertino 5{(1982)1} Blias 5(1986)-2 2.2 7|7F A g A]of &
Al °1113}—L: Aoe] QA5 Wof, FA A HH g
=9 2g5EE WFA Ho YEES AA A 7hssith
T B o] 2 HurEsls ATLE Chang SO2010)= 6
N7 AGAAE HEE o An HAAn| o} wolHo
o, e Folx|= A3 E@E}_T’_ Hyslgon, Paik 5
(2015)% 4F =<t A P4 FAdw-3-S A A} "uke] A
SEE e 4 0T Huadd. £ EE 4HE 42
A7) Al 1657ke) Jkma e AN st YEE A%
o] ZAaE, FEAAY HEF I AT 4 A5HlA
A4 H37F Yebgthal E(Jung 5 2012)% AHE &
o, a7}t E o A YetlEH Zoj= 83 o4}
A& Eojof gtrtal Azt

o8 252 & o, AP0l wet el A= GO
27 Yeiget, g2 A5l ARlolAY kRIS

fr

Table 8. Corelation coefficients between blood pressure and related variables

Boys Girls Total
SBp" DBP? SBP" DBP? SBP" DBP?
Weight (kg) 0.491™ 0.527"" 0.068 -0.016 0.372" 0264
Salt threshold (%) 0.414™ 0.476™ 0.233" 0.124 0373 0.255™
Steamed egg (%) 0.576™ 0422 0.189 0.070 0.418™ 0.208"
Bean-sprout soup (%) 0.592™ 0.577"" 0.108 0.079 0.381"™ 0.290™"
Radish salad (%) 0.647™" 0.549™" 0.120 0.116 0.399™ 0.299™"

D Systolic blood pressure (mmHg)
? Diastolic blood pressure (mmHg)
Significantly different at "p<0.05; ™

p<0.001 by Pearson's correlation.
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Ao 2 v,
HEol W Honz,
F5o] ojFoiAok Tt 2}
£ Aemet AlaEe et ZAM O]TOVW bk
Ego) Q37 AR ofgt et AT HeiE A
A o 4 glomz Aol D 4 itk Jiang 520162
o] A%, ehelat o2, W 5o AFAET oAl WA,
U 5o AXHEAE HA7E We] Ax\oh Azt
EohT Sgon, YA iRt Suat 3 59 SR
7 Bobd U= Aol Be Ao HlaAKim 5 2013)
ofstye g A 26 5 7H 02 g YA Be
Aoz 2AFEQTHLee KA 2014). T2 g ¥ waf 1}
EE 4HE Solt AT 2 A5 gt J¥ag W
o] o]sol Ao} gk Eak EAhAAIEo] TIARAL 2%
ARA oK $5H DG SEHolH HIAo
2 uhglo] A5 A 97t obd me R} FojE it
+= B 3(Chu & So 2008)7F QloE 2 o]Z3t wSHHE 317
ool Ao shAth. Ager dekat AT 5 s, g
oS st HEE A Zol] o Wotel AXS B
of SalolA o] mute] et ATEE wskolof shAh
ook Ol 7E1E

a1 =

ZAP A= o]2R 9 HY FEEEY ESdol A
Q& gobus] fiskd F3H4 23Sl 115, ofst
103 S Ao R BML Bk B A, Ao] dhet
7k 240l e B4 A0 58 24elo] Atk of
4 r&.zﬂe AT

5 olA3e] w2} 25 ofste] HAFLE Lol
A Jaby wn2a Ga2) HE 53]
=} F7} 125.5 mmHg, 115.6 mmHgo]|™, B+ o]&7] E¢
< ZH7F 82.9 mmHg, 75.8 mmHg2 H|Rho] AdTET

Ao g8tk a2y Y B, F £ B v
7] @92 Z+7F 110.8 mmHg, 113.1 mmHgo| ™, 4t o] ¢7]
g2 75.3 mmHg, 78.1 mmHg= B3} T2 124
2l Zpol & HolA gt

2 wrebile) ughaat gakzel WA B4 Al W 2% A
o Z+7F 713.9 keal, 638.7 kcal2 ZA}E| o] = o Alo]9
291791 2ol LeRASIOL), ofsHES 217} 6169 ke, 6167
kealZ 9521 Zpol7} Lhehiba] Skgket.

3. Rl gt BE AR gehe) uEn AT
749 Z+ZF 0.051%, 0.039%0] ™, oJ&hY-& ZFz 0.045%, 0.037%
2 2AElo] i BE uighzo] RATETY foHeT &
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4. 75ke] X7}k Bere] mlXE AR bAoA, o
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