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Abstract

The consumption of high-salt foods is an independent risk factor for increased hypertension. Thus, evaluating the
relationship of taste sensitivity and pleasantness of high-salt foods such as Korean jang products, would help contribute
to an understanding of salty food eating behaviors of the Korean rural elderly. This study aimed to verify the association
between taste sensitivity and salinity of Korean jang products, and the preferences of food groups and nutrient intake in
the rural elderly. We studied 269 elderly persons (males 83, females 186) aged above 65 years, residing in the rural area,
Sunchang gun Jeonbuk. For each subject, a recognition threshold of 4 basic tastes and pleasant concentrations of NaCl were
estimated using the sip- and - spit method. Taste preferences, frequency of intake of food groups, nutrient intakes, and
salinity and sweetness of Korean jang products (Doenjang, Ganjang, Gochujang) were assessed. No association was found
between salt taste recognition threshold and optimally preferred concentration of salt and salinity of Korean jang products.
However, the sweet taste recognition threshold was positively related to the sweetness of Korean jang products. Also, the
salinity of Doenjang positively correlated with the frequencies of food groups and nutrient intakes. That is to say that the
sweet taste sensitivity was related to the sweetness of Korean jang products, but was not sensitive to the salty taste. The
salinity of Doenjang correlated with the consumption of food and nutrient intakes. Taken together, these findings suggest
the need for appropriate intervention and education to reduce the salinity of Doenjang, which is an important modifiable
factor contributing to reducing sodium intake in the rural elderly.
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ZL 1 7)2He el Lzl B )zt 759 A
sl ol= A& "Hojxa 1, JFEPYE 2ot IYF
B2 2T 4 thMattes RD 2002; Brownie S 2006).

Autr e o] Zrlo] uhe uzkel EAoly dElE
o a7t wale] ALY Azt oo HAH FFL 1]
A gASe] Hsh A Ee] HAFS vkE SE gt
StcH(Duffy VB 2007; Murphy C 2008). E5F oro] £=
tee AEY Ao S nA AEY AEa 3ol
F&FS FH(Cornelis 5 2017), Yo7} F71gte] what gt 2
A =9} 7157t W] wiel, A8 AEF7| S =7t A5t
H k3l gkoR(Schiffman SS 2000; Mattes RD 2002). L34 of
A7A @FAEE =00 oA 3 AA=E UEtd= ¢
A AT 124 FAZL ol ollA =7l v =R 29
2 w7 =eke] WA deiA AE 2E2S WA &
3137 QtHMojet 5 2005; Doets & Kremer 2016). jukshH =
e dolEth AZHY dul=s FAPA, 2] ol
Z9| vt AFY FolkE AaATlE Ade FoT
Hol glgl7] wiZol =919 AE HHF F49 F olf7t
= 4 gl7] dEo]tKremer 5 2007).

a8y AT grj=rt YEE AFT0e FHstAAR,
Shim §(2016)> A7|H7F A%t A== YEF A3 T
frogt AAuA 7L doka Hustgey B3 &ute] ol

= AA Hi Ae &8 YEF AFFl 9= vIA
Aol FFS v]A](Rabin 5 2009), AgHA 0|71 spA|RE
g AR =7t £ =03 GOlA BMIY AlF AEEAE
UEH3l(Donaldson 5 2009), H|FHRE Algho] upE AbghHch
oot} @] et A Rl=rF i, ok Bkt 415 2
A x =t Hardikar 5 2017).

o]} Zro] QJ=oflA= Q19 Bt AR = # Hl=o] 3}
7h AEO AT, AFE AR 2 AT 52 " BATE QL
=Rl B A7F ds] AP YA FH oA = o]
of thgt A7 FFsitt =219 gt AR =9} A% =(Chyun
S 1994; Lee MS 2010), 22 @] & &g A5 FH E
otato] A4 (Chang 5 1983; Kim & Choi 2007), &t 713
o Agw 9 A% 9 UAKKim 5 1997; Kim 5 2011;
Lee MS 2013; 2014) 5 449 A9 QUch
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2) ME AFO AT Y XA}

ZF 7H s WEshe] HollA A '@ 1% 25970, 1+
26270, 13 29N FATY. 4T RRE 100 34
ato] & TS T 3,000 pmO 2 208 FoF YR st
(Hanil, Union 5KR, Incheon, Korea) AF&H-& Fslo] H=A
(Salt Analyzer I: G-Won Hitech Co., Korea)2} 3= A|(GMK-
703F: G-Won Hitech Co., Korea)E A&3}o] =A% Ao
Bt =E SAHH

3) 4711 7|2 St elA| skt =X Holz ZA

se] 47b4 712 W 14 Az
4 4 7 SEAY R 2ASte] UAs
WOl BE £EL QX oUIRAE AT F BES 2

29| Ul 2ALE A R FEE g

7Aure A3h}EF(0.75, 1, 1.25, 1.5, 1.75 g/L, Duksan
Science, Korea), @92 A5, 7.5, 10, 12.5, 15 g/L, Duksan
Science, Korea), A19F 29 4K0.1, 0.2, 0.3, 0.4, 0.5 g/L, Duksan
Science, Korea), &892 7}#]21(0.1, 0.2, 0.3, 04, 0.5 g/L,
Sigma-Aldrich, USA), & dujzl dshlE2(2, 4, 6, 8, 10
gLYE FR4el o] Atk 2AT % gL 24 A
2 wEe] Yiae] RSt 24 9 4eoR wE
o} Agsteich

olu] = AFFEIA

ZAHE oFd B AASYT

3. A=A

ZAF AHF = IBM SPSS Statistics(ver. 20)E o3 £43}
Aok 47bA) 712 ghe] Q1K AAGH HAH Guime) A4

7 EE st AASHAT) B2 AEs} G 477 7]
2 9re] 4] AL AH AvIE, AET A4 Folal
L Ao ub goka Ak 7ho] AlmmAL A}l to]
£ BAIS HATA S (partial correlation coefficient)E A A|
A BE T4 23 742 p0.05E VISR 4
sk,

du ¥ o
1. ZEAICHALRE
A, dEy ZAFARAL 42 Table 13} 2ok W} 831,
i} 1868 0.2 & 260%| Y, ZAFRAAIS] HE vol
A 74.7+5.8A), A&} 74.945.64 Tt

2. 47kR] 712 Stol Q1A BHRLT AN HolE

4717 712 S| Q14] GAZES Table 29} Zo] i o]
R Aol Z LR ATHp<0.001). 47H4] 718 % =F o
A7k Akt Q14 Gkl WA Lieh, gtel e14je] glof

Table 1. Number and age distribution of subjects

Number of subject Age (years)

(2) Q1A sHAIZ O =N HO|= EA} 2HH 65~74 years 47 70.6+2.9"

ok 2L OtE 7] Ao dS FR4E 1A 3R, & Male 75 years < 36 80.1+3.7
g gAY Bt §e I 2 Tl oS B o A Total 83 74.7%5.8
o] gog gtR A T gt 8HL 1 tsp. (S mL)E Yol 65~74 years 97 70.542.8
3 ] &4 FEYHA WL B WY E=E Sttt 3 7 Female 75 years < 89 79.743.6
2] 5te] Q14] FHAIGHS RALSE Fole B ulA| L, 30% o] Total 186 74.9+5.6
A AT 3 ohE ot §9E gt A Stth Al A 9t Total 269 74.8+5.6
A8L, 280 o7 RARBIAN, A S AHESHITh " MeanS.D.

Table 2. Concentration of recognition threshold of 4 basic tastes and pleasant salty taste by gender

Total Male (n=83) Female (n=186) p-value

NaCl (%) 0.15+0.03" 0.17+0.03 0.14+0.03 0.000”™"
Sucrose (%) 1.05+0.31 1.16+0.26 1.010.32 0.000™"
Citric acid (%) 0.032+0.011 0.035+0.010 0.0300.010 0.001"™"
Caffeine (%) 0.0550.009 0.057+0.007 0.053+0.010 0.000™"
NaCl for pleasant salty taste (%) 0.57+0.15 0.60+0.17 0.56+0.15 0.073

1) Mean+£S.D.

; p<0.001.
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A du=e qA7F GRMEG W AE 2Red, 'y
7ho] §oJ3 Aol LA gtk & Aol Aol 2
o] o AE(Lee MS 2010; 2013, Mojet S 2001; Tomiko
5 2008; Pingel 5 2010; Simpson S 2012)9| A= 47}%] 7] &
Sre) 914 SAlgkell SloiAl A zhe] olgt Aol Rof
23tk 2 (7 FulEs} ele] Aol makAi 2ol
7h RIS, el weh Aolg Uehix shethe dvs
(Chyun 5 1994; Mojet 5 2005; Lee HM 2006; Lee MS 2010)
= Qi

3. &RQ gEet 2=

ZAFNAARS ZF 7HRolA T B, 1P, 1Y o
=9} BEis Table 37+ 2ok RARA A Q] HAK(11.742.4%) 2]
A== Al A Z(AHA]: 10.5~11.5%, Korean Food and Drug
Administration 2011)x} A X}o]7}F §193, 7H3H24.943.7%)
9] 4= AH AE (=74 18.7~24.0%, Korean Food and
Drug Administration 2011) & 7} =7} =2 A Z3} v]23t
HHH, 7322K4.3+1.3%) 2] = A AlE(7%, Korean Food
and Drug Administration 2011)®Et}t @3]8] =7} Ittt

Ao A=t g 7he] ATA = Table 494 Zo] |
A, 13 Y] A=t Gk Tholl {93t Azt
Uehiith 2839 S 4T 2298 R FHA
A UER 2 U(p<0.001), 3ol A= ABAAE Heth

A ghofeh EF DY GEst 5S4F W GES 1

Table 3. Contents of salt and sugar of Korean jangs

Korean Number of Salt content Sugar content
Jjang subject (%) (%)
Doenjang 259 11.7+2.4" 252455
Ganjang 262 24.943.7 39.4+6.6
Gochujang 249 43+£1.3 44.1+£7.7

Y MeantS.D.

7Y g= 783

g

E=7} =9k (p<0.001), B4 FEI} 2S2 7}
= A EYTHP<0.001). o] FEo|A &
= AE ARHE G9AS AZHA B3-S SA 9 e
whEo] AEeh BEI T ARTAS Ye et
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e AR 4o 9 A Y= A2 AmEHY B
AES Folsta Adgst= die 1A SHARE o]de 294
(supra-threshold)o| 4] o] Tte] =7} £ 9312 Z(Methven
2012), Folst= A0te] Frel 2F] v =9t AR =4
o BAE AHE 23, A grlk JA] @R 1349
HE=SF Y3 ABTAZE UehhA] gt mheba] wate
713 % JA| AR =t FHtt Aor Algdeh # A
Aite Fobshs AEY o & A SAeIY 29K
u|Zt7} o] 9JEs1A] P=Th= Kremer 5(2007)2 Mojet 5
(2005)2] H 19} AX|gtct Pangborn & Pecore(1982)%= o}
St EOtEFAY agsEe A AL 294 na7}
ZoF AHEATE fle 5332 FFolzta s+l Doets
& Kremer(2016)% 7H7+7]39] s a4 #3} o) k3=
o] F& AdEr} Fujut gt A of] et A =T} FraE o,
A9 Aol Astdel= Esta, SAAIF gt A
SRROIHE TA Aolrh ux gty sk

J2U Table 59F Zro] A FA}L] ©ute] <14 A%k
o] AR Frot Fo3t Jo AuTAE UEd A &
o, ©8te] AR == B 2 AR g 9FS v
AE o A oleld AT wke] AP o
47 1 g2l TR ek Gole RS ebic
+ van Langeveld 5(2017)9] R 119} datef gt 91z =9}
o AE0 AT =obs ABTA 7 UEhA] AR o A

Table 4. Cormrelation matrix between salinity and sugar content of Korean jangs adjusted for age and sex

Doenjang Ganjang Gochujang
Salt % Sugar % Salt % Sugar % Salt % Sugar %
Doenjang, salt % - 0.449™ 0.222" 0.207™ 0.180" 0.111
Doenjang, sugar % - 0.112 0.467"" 0.058 0.413"
Ganjang, salt % - 0.416™" 0.078 -0.029
Ganjang, sugar % - -0.069 0.358"
Gochujang, salt % - -0.029

Gochujang, sugar %

™ p<0.01, ™; p<0.001.
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Table 5. Correlation matrix between recognition threshold of 4 basic tastes, pleasant salty taste, salinity and sugar content
of Korean jangs adjusted for age and sex

Recognition threshold %

Pleasant salty taste (%)

Salt Sweet Sour Bitter

Doenjang -0.072 -0.061 -0.074 -0.032 0.011

Salt (C(;l;tem Ganjang -0.221™ -0.059 -0.013 -0.011 0.007
’ Gochujang 0.009 0.005 -0.091 -0.090 -0.008
Doenjang -0.180" -0.057 0.192" 0.012 0.001

Sugar (f/(‘)’)mem Ganjang -0.207™ 0.089 0215 0.022 0.020
Gochujang -0.150" 0.006 0.182" 0.010 -0.102

* p<0.05, 7 p<0.01, *; p<0.001.

F& FoRITH: AL B B ABCVAL)E A
STk & Kim $(2000)9] Assk fAste A8 golwi
AR gush o) JUUA, 2 @ A i hyRiel
F7hAA e A BRRG Gk A ek

(Simpson & 2012)2} o] F&=2lol glof, Aok AAHH
Fot BAVE Je AR ARdh EI S o 2 7
7He d AT Bl 9 fdFAF] AHNET &
< & 1, @3t AZste g & 452 AEst
I frAbstoha Az tiKim 5 2006).

e rlo
N

5. AIET MaHIE, ARl Y=ot Szolol T

AZo| gro) ERol FEE AZ0] ATo] YL A 4]
Eo) Mea Ao AL F7] HEo|(Comelis 5 2017), &
Ao A gro] AlEC] ol o P AL FLAo] &

Ju

6. P MF[E RO AEet EHELO| ZHH|
ZAFEALS] G g E FU1E A= G |
o} g o] AAAAE ZARE ZINTable 8), B A

N orir

ol 7] flste] AR FEet Tt AEF AFHHELY

BAE AR Ekth Table 6042}t Zo] % 5 79

AFHEE BARE<0.001), FHHER(p<0.001), #Y = 3}

LF2(p<0.001)] HFRIELt [-o3 AHHAE YEhf L

ok @9 5 ARY A R 2 S AR A

do] oL, IR, AR, Y @ AR ol IF
&

=
e
A

32
)

HFNES oI5 ABBAS ek

€ 98 ¥ AT 7oA ARBAE JEHAT
HE9 A=t w2 E dR(p<0.01), THA(P<0.05), A
(p<0.05), Zr(p<0.05), 21(p<0.05), H(p<0.05), o} (p<0.05)<]
AFFol gtk 249 dert 225 99y A5t g
K, ole gt DA Ao HAHFol B
A7] Q2oL ol AEF2 FolA B A= AR T
HERY AFRIEE Fodt ARBAE 2 e A d
o] Qi ofof whEt Z=, ¢, &, ofd 59 #1E AHT
E 52 AR ARd BdE, Zekad &0 A
FHFTE A HehA] e A2 2 2AAEARE
o] TAAFY TE =US017] Wl At 4 F Bt
= AF0 AU A4 Y] vlgo] w2 vt AAld
= 7H7] g2 Ae= Almd: olvA] @l 7184 ¢
Qb =4, Ao gt g o] AARAATE i, =5 oF
SHAIRE SSITE A7 Atk Lease 5(2016)9] Bl
oF &ote] Frs av, @, AW, AR FFT &

Table 6. Correlation matrix among consumption frequencies of food groups adjusted for age and sex

Consumption frequencies Meats Fishes

Eggs

Legumes Milks Fruits & juices  Doenjang etc.

Doenjang etc. 0.082 0.068 0361

0327 0.049 0.245™ -

™, p<0.001.
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Table 7. Correlation matrix between consumption frequencies of food group, salinity and sugar content of Korean jangs

adjusted for age and sex

Consumption frequencies Doenjang Ganjang Gochujang
(times/wk)" Salt (%) Sugar (%) Salt (%) Sugar (%) Salt (%) Sugar (%)

Meats -0.081 -0.100 -0.058 -0.049 -0.132" 0.046
Eggs 0.065 -0.040 0.062 -0.061 -0.054 -0.038
Fishes 0.154" -0.007 0.024 -0.006 -0.064 0.094
Legumes 0.195™ 0.088 0.047 0.043 -0.076 0.012
Doenjang etc. 0.120 -0.088 0.057 -0.012 -0.055 -0.099
Milks -0.028 -0.021 0.012 -0.029 0.035 -0.044
Fruits & juices 0.017 0.059 0.084 0.168™ -0.114 0.118

D" Consumption frequencies of food group.
" p<0.05, ™ p<0.01.

Table 8. Correlation matrix between nutrient intakes, salinity and sugar content of Korean jangs adjusted for age and sex

Nutrient Doenjang Ganjang Gochujang
intakes Salt (%) Sugar (%) Salt (%) Sugar (%) Salt (%) Sugar (%)
Energy 0.171" 0.078 0.030 0.061 0.012 0.090
Protein 0.157 -0.045 0.018 -0.052 -0.013 -0.053
Fat 0.154" 0.029 0.012 -0.019 0.005 0.040
Carbohydrate 0.094 0.030 0.005 0.045 -0.023 0.065
Calcium 0.138 -0.013 0.004 -0.131" 0.052 -0.103
Phosphorus 0.147° 0.047 -0.001 -0.067 0.013 0.023
Iron 0.138" -0.011 -0.032 -0.038 -0.019 -0.063
Zinc 0.139 -0.062 0.041 -0.055 -0.039 -0.044
Potassium 0.105 0.026 0.002 -0.037 0.019 -0.028
Sodium 0.088 -0.003 0.070 -0.066 0.032 -0.092
" p<0.05, ™ p<0.01.
Ot AHBAE VERthL g van Langeveld 5(2017)9] 2 A3 59 HAE 4‘%‘811 HE= Zo] dasitt o]of whet
o, 2|3 A7 Rl §lof, Auke] oRlEgto] AARY 2 AFoAA = 654 ol F& =2l 269“:‘(%:L 831, o 186%9)
F ot IAZE ATt Simpson $(2012)9] H 18} oj= H& = e ZF 7oA ' Ae AR A=Y BE =
A2 gttt kA B3 AHRIET 22 & =l o %19 % HA &, 2H gule, % 'ﬂi AT AT
A Y A AEY AHE ol WE I AF el oF F¥L AT HBAE i/\}ﬁi A= o3 x
FFE uE 5 e AAE ARdT %‘E}.
4742 7] Tte Q14 AL AR7F FAE T 795
ek gl AHE Al@p<0.01) ZFA vrepct, 5Ee Q1A o) qlojA &7} FAFE
o A= =oth @39 d=rt T 1540 4
A vt YEE A9 F ae94EF2 1A, ¥9% (<0.001)e}, FF] F=rt Hg 1570 G (p<0.001)
S AR FolH, o9k 2 A 249 HHE ARG 52 o §-23 AHBAE UElTh 4711 71E2 5t ¢14] gHA|
LRIEoA o 583t AEE 2olal ok weEb & & T2 AR Ao Fog AHEAE UEW A gt
Alo] st F& =UEY Aol dE &6k E S JEu @Y Q14 FARE AFY FE Fott F9
HoliME WA Bt 7S B A0 dE W GE, GgL AHBA (p<0.0)E YeEtith ¥4 5 AR AHN=ET F
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HE2(p<0. 01) R F(p<0. 001) T @ FAZEA(p<0.001)
o GOIF JUBAS el e, B Fust JAF(p<
005), FULRG-000S] AFNES GO ABUAE
UHERRSIE. 789 Bt 7 9 AR 2p<001)2] A3
B} folst ATEAE Uehhglch B3 B0 dEst
FE4E ATE001), BH(p<0.05), AFE<0.05), DE(<
0.05), Q1(p<0.05), H(p<0.05). oFAP<0.05)] HFIFe] Bt
B 24 A%, Seluet $29 B glol4 B
A4 AGEAE)T HH GuiEt FRY dEsh 7@
SRAT, U A PALUADE $Ro) Gk §
gt o) HBUAE rehholeh. £ AR F PO
& RS ABE BRI olo] e A 4
AP JBUAZL B ek, B2 YA
o] 8% AAZ vehgth 3, el B Y 4
43 2R 93 5 FRTel FasH, o] Fol4 5
3 B4 Rt RO, BE w019 JPh HHo|

lrﬂﬁ{h;@ulﬂ

® e vjxx) gowA AEE YU & e FA4 W
Q7 @go] Wasith AlmEr)

2Atel 2

o] LR W0I6WE Fishn ShEaTRYu Lo
ste] ATHAE
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