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Abstract

The purpose of this study was to evaluate the relationship between taste perceptions and risk factors for health
of Korean elderly living in rural areas. Recognition thresholds for four basic tastes, drug consumption, BMI,
fasting blood glucose, serum total cholesterol, serum triglyceride, systolic blood pressure, and diastolic blood
pressure were assessed in 176 males and 312 females aged between 50 and 88 years. For the recognition
threshold of the four basic tastes, alcohol drinking did not influence their sensitivities, but the alcohol drinking
group preferred a higher pleasant concentration of NaCl than did the non-alcohol drinking group. However,
smoking significantly decreased sensitivities of the four basic tastes. For the pleasant concentration of NaCl, the
smoking group tended to prefer a higher concentration than the non-smoking group. Drug consumption, fasting
blood glucose, serum total cholesterol, and serum triglycerides did not have a significant correlation to the
sensitivity of the four basic tastes and preference of salty solution. Systolic blood pressure and diastolic blood
pressure may have been positively correlated with the pleasant concentration of NaCl but did not correlate with
the recognition thresholds of NaCl and sucrose. Further, systolic blood pressure was negatively correlated with
the recognition thresholds of caffeine, whereas diastolic blood pressure was negatively correlated with the
recognition thresholds of caffeine and citric acid. The finding that the risk factors for health correlated with taste
perception has diagnostic and practical implications for health promotion for the elderly. (Korean J Community

Nutr 16(1) : 145~154, 2011)
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217} 57| 2 ZA 5] AAEMITE 24 vpHe A Table 1. General characteristics of the subjects

PAT 2ol (Lee 2010) FuEAS Eh2 FAlsto] Ut Total Mae s Fem;'eQ pvalue!
A ZANE AR F SEE 2se], th 2919 o]z r-nr-7
Sociodemographic factors

= Py Kez]
AHE AR ARSIt Agelyears) 707 + 812702 + 80 71.1 + 8.1 0235
ke NaCl(0.75, 1, 1.25, 1.5, 1.75 g/L), @8- School

sucrose (5, 7.5, 10, 12.5, 15 g/L), Al%+& citric acid egucoﬁon/ 52.0 22.7 68.6
< " oo %
(0.1, 0.2, 0.3, 0.4, 0.5g/L), 252 caffeine (0.1, 0.2, yeas 0.0007=
; Occupation, 63.9 69.3 60.9
0.3, 0.4, 0.5 g/L), 2 Avl%E+= NaCl(2, 4, 6, 8, 10 Agricutture % ' ' '

g/L)& Srel o] ARgalGlh. AR BF &S AL Riskfactors
A Azl WA o] RASIIT ) A Ao g Alcohol arinking, %

o] A}gEkIT). None 55.7 432 62.8 0,000+
Current 44.3 56.8 37.2
Smoking, %
(2) vEkzy ZA) vk
¢ Aoun:m F of e e IR None 67.1 21.7 92.6
L. < sl 1
/t %‘ﬁe /\Eﬂ ‘_oﬂ H a— ST GJ)‘:FL}“ O}'MJ—— Ex. 21.6 52.6 4.9 0.000%**
3 gt i A Bk EoS B 2 o= oS 9L T T Curent 1.3 25.7 3.2
o] g-S uhu A stk ok §-8 1 tsp. (5 mL)S el Medication, %
Y1 ¢ FolA] 3EeiA ghs B o5 gt st None 255 33.3 21.1
74 5re] A BHAIZRS ZAVSE Toll= B-S wiA| 3l 30% 0] 1-2 57.5 56.9 57.8  0.001#**
}\]—ﬂ q._oﬂ 1:]._ ul- _9_@142 131— 7.” O}Oﬂq. _,_}\1L— 7$J-U1— 14 >3 17.0 9.8 21.1
oA, e o AR, ASALNE Abgalyl  BMIbem %
ok 2AR: oF B8 mis 2ARRbolg 3R Al sk, S T
19- <23 36.3 47.6 306 0.001%#*
e >23 54.9 435 60.7
4) SH2H Blood pressure (MmHg), %
FAF AR SPSS (version 18.0) & ©]-&-3l 248kt Systolic b.p.
A= Bt = BFeAE Telar, A 1) Aol t— <119 36.2 38.9 34.6
tests g/\]—a}ejq, oko] ¥l (Lee 2010)0llA] Bke] ¢14]5} 120-139 50.7 461 53.3  0.313
Az Aol wheh FolskAl S7FeFi L, 47H4] 710 9 2140 13.1 150 121
7 ?iubt ME 23 ABAZE =0T whebA] 179131 Diastolic b.p.
Ae] Gl W 4714 7R A deles A9 B =" o We e
_ o : 80 - 89 40.6 36.5 428  0.395
A2 ARSI MANOVA (multivariate analysis of
- o ot 5 >90 21.8 24.0 20.6
variance) Z AABHL 7215 (p <0.05)= AT Total cholesterol (mg/aL), %
1_, OZ OEEE‘% QOL 2764 ]é }\1 U] gl:]‘*“ gllA o]“(vq <199 40.3 47.4 36.4
A= 712 5ke] 1A G AIZ 2] d A= Pearson 200 - 219 18.4 169 19.3  0.080
9] correlation coefficient® 73l 4% (p < 0.05)E >220 41.2 35.7 44.3
A=3c) Triglycerides (mg/dl), %
<150 445 53.9 39.3
o I 151 - 199 18.9 14.3 214 0011%
> 200 36.6 318 39.3
Fasting blood glucose (mg/dL), %
OII:I[I\ St O "H1to |7(
1. 2 R =° aeEn <110 35.0 33.8 35.7
FAEHdAte] Bt el 70.7 £ 8.1AISIAL, wE71RE 111-139 306 24.7 339 0038
o] 5id o]l Tl dAte] ulgo] 52.0%%1.0.1, AN A} >140 34.3 41.6 304
2] 63.9%7} sl AL )1 (Table 1). 1) p-value of the ttest or the y>-test: *, **x; Significantly different

_ atp < 0.05, p < 0.001
o] W AP vlELS Table 139 2T & o uéan + 5D
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Table 2. Recognition threshold of four basic taste qualities and pleasant salty taste by alcohol drinking and smoking

o Male Total subjects
Alcohol drinking — -
None (n=71) Drinking (N=91)  p-value" None (n=254) Drinking (N=199) p-value?
NaCl, % 0.144 £ 0.267% 0.144 £ 0.028 0.782 0.130 £ 0.033 0.133 £ 0.031 0.518
Sucrose, % 0.863 £ 0.017 0.876 £ 0.270 0.558 0.824 £+ 0.282 0.824 + 0.255 0.906
Citric acid, % 0.030 £ 0.010 0.030 £ 0.010 0.894 0.027 £ 0.010 0.028 £ 0.010 0.868
Caffeine, % 0.045 £+ 0.009 0.043 £ 0.010 0.249 0.041 £ 0.011 0.042 £ 0.010 0.629
NaCl for pleasant 0428 £ 0141 0489 £ 0169 0008 0457 £ 0157  0.486 + 0.15] 0,014
salty taste, %
) Male Total subjects
Smoking
None (n=35)  Ex. (n=87) Curent (n=40) p-value” None (n=306) Ex.(n=99) Curent (n=48) p-value?
NaCl, % 0.149 + 0.290¥ 0.142 + 0.026 0.143 £ 0.032 0.396 0.126 + 0.033 0.142 = 0.027 0.141 £+ 0.033 0.621
Sucrose, % 0.836 £ 0.234 0.891 £ 0.2950.856 = 0.232 0.668 0.802 £ 0.267 0.886 £ 0.291 0.839 £ 0.228 0.702
Citric acid, % 0.028 £ 0.011 0.039 £ 0.0100.038 = 0.010 0.315 0.026 £ 0.009 0.030 £ 0.011 0.032 £ 0.010 0.082
Caffeine, % 0.043 £ 0.010 0.045 £ 0.008 0.042 = 0.012 0.176 0.041 £ 0.011 0.044 £ 0.008 0.041 £ 0.012 0.338
NoClforpleasant 4 434 1 0133 04565 + 0.1600.500 + 0,175 0.137 0.465 + 0150 0.463 + 0.161 0513 £ 0,170 0.028*

salty taste, %

1) p-value of the MANOVA-test (adjusted by age): **: significantly different at p < 0.01

2) p-value of the MANOVA-test (adjusted by sex and age): *; significantly different at p < 0.05

3) Mean = SD
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Table 3. Recognition threshold of four basic taste qualities and pleasant salty taste by medication and BMI

- HFA - 149

Medication number On=115) 1-2(n=254) >3(n=79) p-value”
NaCl, % 0.132 £+ 0.033% 0.133 £ 0.031 0.0126 £ 0.034 0.022*
Sucrose, % 0.802 + 0.264 0.834 = 0.269 0.807 £ 0.271 0.650
Citric acid, % 0.027 £ 0.010 0.028 + 0.010 0.028 =+ 0.010 0.088
Caffeine, % 0.040 £ 0.012 0.042 + 0.010 0.042 + 0.010 0.963
NaCl for pleasant salty taste, % 0.440 £ 0.164 0.481 £ 0.150 0.468 + 0.143 0.875

BMI level <19 (n=34) 19-23(n=161) >23 (n = 256) p-value
NaCl, % 0.138 + 0.028 0.136 = 0.033 0.127 £ 0.032 0.042*
Sucrose, % 0.787 £ 0.269 0.856 = 0.290 0.811 + 0.257 0.237
Citric acid, % 0.027 £ 0.010 0.029 + 0.011 0.026 =+ 0.009 0.021*
Caffeine, % 0.042 + 0.012 0.042 £ 0.011 0.041 £ 0.010 0.723
NaCl for pleasant salty taste, % 0.477 £ 0.156 0.460 £ 0.159 0.474 £ 0.151 0.501

1) p-value of the MANOVA-test (adjusted by age): *: Significantly different at p < 0.05, 2) Mean = SD
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S & = 9tk BMI =32 3He] I3k Bl ws) 1
kS W (Table 3), FAIFTBMI = 23)0] AA|1T3} A
o} okt Ak Q1A gHAIgko] f-2]8HAl (p < 0.05)

o ¥
p
s

4. WSTN HYAZOINC] T2 AR 2% Ay

Qi?-oﬂ/q ZA}sk /\gg]_zsl—xq A7 A= J_H Al E
g, SRS, T9AE, 757] 3t oley] ol
th o] 5, 35 Al @Y TS 47 710k QIS
#t Bl HA A& Bl 2lolE LA okt

THUEE, S, 7571 Dkt oleb] §°L0ﬂ u}

71250 QAR A4 ] =] 2jo)i= Table 49}
2o FFYAEE TS 3T OR o] vlast Ay
200—219 mg/dLR] 3=}l 199 mg/dL ©Jslel o]
1 220 mg/dL ol TFRu} 4714 7188k Q1A SHAIGk
2 HA A =7t S AdS e ou #1913 2ol & v
B 212 A% (p < 0.01) #o]qlt}. /4414 oA T2
2EE vset AEE WE 151-199 me/dL] T
Zr+o] 150 mg/dL o8}l 7oy 200 mg/dL ©]/d]1 &+
BT} 72 ske] QIAEHAIRL 9 HA v =r e A
Rl ot o] gt 2te] & vkl 212 A%k (p < 0.01) $#]
At

F57] dtelut olebr] "ok B Yol w555 At
I} ©gke] QAATAG I HA AR =0} o= B B
AL, AISk} 25ke] QIAHAIghE: SopA| = &S Bl
53] #57] Aol w75 HAA =TT FelsHl (p <
0.05) sobRlar £28ke A TAIGEE WolAl= F&F (p <
0.08D)& B3It} o]eb7] "ol w2 HAAVI =T}

A

Q)3 (p € 0.05) =051
(p < 0.05) Holxlen Aluke] stAIgh AA| wolx]=
(p <0.057)& BTt

5 41HA] 12

o
N
A ERER

714 713858 QARAR B AGel st 7

+ Table 58} 2}, kellA

AFAD o] 1] FA

3 7] ARl
]_

Z}—J/}J Pearson?]

Ak
[e]
AT (@A FAA

ﬁﬁ =7} refsHAl

7:1?5]:__ Hoﬂ 01,}. tﬂxﬂ

%}:—C —1:'1'1_712_]_—‘1’]' 6

2] ekoyr}. thul i)

HAGu| o QloA]
<0.1)E e =

FulE sl Fetela

(p < 0.05) 9] 4 J&% AE
Foluh FA71H Adaglo]

w, S ko] Ul T E Uy HAAu|TE o] o] &
NS HojFT),

% ] 7HRGE 471 Bl Q1A oy 2 v
cﬂ-41}4ﬂwﬂ%% ARRATE AR B
ARkt frol g o] AR ded o A gn Eske
ARRAZL e i, STALAE +F, FAA

G g A e RE e gl 28
Ao st Wl 9
57) e

9} A7} e
gk TS LR eigher, e

19| oJAlIg
Al
3}

ol
=]
Eolak
o} A

repsile

s

=z

o} I3 P S
askel gk, sk St
2wk A o] 8 (p

, 225k QXA 25kl

7:1 tﬂ:

Hdt ¥ ANHAOCS HEAY

il

AR} T

et

o) H]gFA TR} HA ]
ﬂ%ﬂaﬂéagu+uTﬂ$ﬂ 1A &

Sl7e F
A} A15ke] @Ak o

eet, e Eae E9
u}y).y]_/] qus= t:Jo]n:\a/]

M v Eehs oAt o] A, &t e

ke frolat £ A

LHERATE. o] ¢] dstell A

L=
E‘TAJ_

FollA 712 5ke] Q1A

i

il



150 - =9l vt 2HA)5-3} 7174418

Table 4. Recognition threshold of four basic taste qualities and pleasant salty taste by blood lipids levels and blood pressure levels

1)

Total cholesterol level <199 (n = 168) 200-219 (n = 77) >220 (n = 164) p-value
NaCl, % 0.134 + 0.032? 0.124 £ 0.033 0.129 £ 0.033 0.463
Sucrose, % 0.824 £+ 0.253 0.773 £ 0.247 0.823 + 0.284 0.643
Citric acid, % 0.029 £ 0.010 0.025 £+ 0.009 0.027 £+ 0.009 0.009%**
Caffeine, % 0.042 £ 0.011 0.040 £ 0.012 0.042 £ 0.010 0.587
NaCl for pleasant salty taste, % 0.470 £ 0.160 0.442 £ 0.143 0.476 £ 0.152 0.453

Triglycerides level <150 (n=182) 151 -199 (n = 78) >200 (N=149) p-value
NaCl, % 0.131 + 0.033 0.125 + 0.034 0.133 + 0.031 0.342
Sucrose, % 0.809 + 0.270 0.840 = 0.261 0.807 = 0.262 0.506
Citric acid, % 0.029 + 0.010 0.029 + 0.010 0.025 + 0.009 0.003**
Caffeine, % 0.042 = 0.011 0.041 £ 0.011 0.041 £ 0.011 0.798
NaCl for pleasant salty taste, % 0.464 = 0.151 0.456 £ 0.170 0.477 £ 0.148 0.606

Systolic blood pressure level <119 (N = 168) 120-139 (n = 225) >140 (n = 48) p-value
NaCl, % 0.130 £ 0.033 0.131 £ 0.031 0.134 £+ 0.037 0.907
Sucrose, % 0.813 = 0.270 0.821 + 0.274 0.844 + 0.234 0.877
Citric acid, % 0.028 + 0.010 0.028 = 0.010 0.025 £+ 0.009 0.109
Caffeine, % 0.043 £ 0.010 0.041 £ 0.011 0.040 £ 0.011 0.081
NaCl for pleasant salty taste, % 0.450 £ 0.145 0.471 £ 0.151 0.517 £ 0.174 0.036*

Diastolic blood pressure level <79(n=175) 80-89(n =189 >90 (n = 81) p-value
NaCl, % 0.130 £ 0.032 0.131 £ 0.031 0.133 £ 0.035 0.710
Sucrose, % 0.803 £+ 0.266 0.831 £+ 0.286 0.833 £ 0.230 0.650
Citric acid, % 0.028 + 0.010 0.028 £ 0.010 0.025 £+ 0.009 0.057
Caffeine, % 0.043 £ 0.010 0.042 £ 0.010 0.039 = 0.011 0.020*
NaCl for pleasant salty taste, % 0.454 £ 0.147 0.464 £ 0.142 0.509 £ 0.179 0.024*

1) p-value of the MANOVA-test (adjusted by age): * **: Significantly different ot p < 0.05, p < 0.01, 2) Mean £ SD

Table 5. Correlation between taste thresholds and risk factors for health

NaCl Sucrose Citric acid Caffeine Pleasant conc. of NaCl
Duration of smoking (n = 53) -0.033 0.129 -0.248 -0.010 0.070
No. of cigarette per day (n = 53) 0.116 0.082 -0.098 0.010 0.231
Frequency of drinking (n = 166) 0.183* 0.002 0.155% 0.054 0.039
Medication (n = 482) -0.057 0.019 0.035 0.039 0.034
BMI (n = 483) —0.129%* -0.019 -0.089 -0.031 -0.010
Fasting blood glucose (n = 434) 0.019 0.015 0.001 0.092 -0.020
Total cholesterol (n = 434) -0.073 -0.010 -0.052 -0.048 -0.020
Triglyceride (n = 434) 0.054 0.060 -0.084 -0.021 0.054
Systolic blood pressure (N = 473) 0.044 0.049 -0.072 -0.095* 0.228%%**
Diastolic blood pressure (n = 473) 0.037 0.054 —0.127** -0.097* 0.212%**

Pearson's correlation coefficient : *, **, ***. significantly different at p < 0.05, p < 0.01, p < 0.001
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