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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 Students

Chang, Soon-Ok*
Department of Food Nutrition, Suwon University, Hwasung 445-743, Korea

ABSTRACT

The study aim was to examine the effect of sensory responses of subjects after 6-month dietary sodium reduction with
the aid of nutritional education. Fourteen female college students voluntarily restricted their sodium intake for 6 months,
during which time they received nutritional education on the low sodium diet. As a control group, 10 students, whose
anthropometric measurement, sodium intake behavior, and blood pressure were not different from those of the experi-
mental group, were maintained on a normal diet. For the sensory responses of subjects, the salt taste perception and
pleasantness for graded (0.15—1.3%) NaCl solutions were measured by a 9-point hedonic scale. The optimum sodium
concentration, urinary sodium excretion, and blood pressure were measured. All the measurements were done at the
beginning and end of the experiment. The sensory evaluation revealed an absence of any difference between the two
groups in salt taste perception and pleasantness responses at the beginning. After 6-month adaptation, the experimental
group subjects showed higher responses to low NaCl solution (0.15, 0.3, 0.5%) in salt taste perception and pleasantness
evaluation while the control group subjects exhibited the opposite response. The optimum sodium concentration was re-
duced from 105.6 mmol to 80.7 mmol (p = 0.015) and the urinary sodium excretion was also reduced from 1,398 mg to
906 mg (p = 0.041) only in the experimental group. Systolic blood pressure was significantly reduced in the experi-
mental group, although there was no correlation between the urinary sodium excretion and blood pressure. The optimum
sodium concentration was negatively correlated with the urinary sodium excretion (r = 0.418, p = 0.053), indicating that
adaptation to low sodium diet can reduce sodium intake. Further study on the individual responses of subjects on a low
sodium diet by periodical evaluation may provide useful data for setting the duration needed to stabilize a lowered
appetite for sodium. (Korean J Nutr 2010; 43(5): 433~442)

KEY WORDS: low sodium diet, salt taste perception, salt taste pleasantness, urinary sodium excretion.
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Table 1. General characteristics of the subjects
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Aot ARFe g At (HE5EA] AT FAle) ol 2
#Fslo] B35 o YEFS ISE (Ion selective elec-
tode) M7 Creatinine Jaffe ¥ o7 Ak}t

= H
AR E ‘ﬂEﬂr WE-g, e BERAkE Jepola
JEH == Chi-square test® QAEHS
+ student’s t-test® 24 2lolE AR 5Ll
A AE HA3Z0] xjo]= paired ttest®E AT A5
ARZ 7R A gke] QX9 75w W dg HA fv
UHEF, & UEF A= 7k 334+ Pearson’s ’2}
AT ()= Hepdlek FA14 f27d2 p < 0.05
o= 3o AaAE ) 42 SPSS 127 WindowE
o]tk

o

2 0

}_At[ﬂ%ﬂ(tﬂ OIHlK-I EI\-I
o‘j?_ EH’;}Z]—,] oﬂE’:] /\]xﬂ 7;"Z ul )\164 /\]XL 014 g%kﬂ],
YEF AFA%el tist 2AFA7R= Table 1] YERd Qi
A aidAre] Bt AH 22. MIE o B R e i
o] #Jol= ALt (p = 0.78). A Hi 1615 cm=E §
e} 19~294] oA o] Hit M} 160.7 cm (2007 =W
A7 Jorzrh™ o} 2lo)7t 9ot AlF- o] 53.8 kg
o7 IIATGAF ZAL 56.8 kg th= gton Ak
A= (BMD = 20.60% o] AHFS Aoz 3+ Barel”
TrA}o}OﬂOﬂ T AET 2ke] Aol §lSITh
F57] Aok Agro] ok 2 111 + 9.8 mmHgE
p_aigu} izt (105 + 7.6 mmHg) ¥ 52914 xjol= 9l
R (p = 0.091) AA| At BgkS 19~2941¢] A=
2AFA 91 102.2 mmHeg™ ®r} %8 109 mmHgZE e}
WAa 571 dehe 7 o] Fdsialon A= gk
¢l 68.3 mmHg* B o) =8 74 mmHg Tt} 244

Total (n = 24) Control (n = 10) Expt (n = 14) p-value
Age (yn 22.1 + 40" 218+ 1.4 223 + 55 0.780
Height (cm) 1615+ 53 161.7 + 6.2 161.3 + 4.9™ 0.885
Weight (kg) 538 £ 6.6 530+ 6.3 543 £ 6.9™ 0.646
BMI (kg/m?) 20.6 £ 1.9 202+ 1.5 208 £2.2™ 0.463
Body fat (%) 27.5 & 4.1 26.1 £3.3 28.1 = 4.6™ 0.408
SBP (mmHg) 109 + 9.2 105+ 7.6 11 +£98™ 0.091
DBP (mmHg) 74+ 4.6 74 +39 75+ 52" 0.768
Na Intake (mg)® 5541 + 1982 5477 + 2170 5606 + 1840"™ 0.880

1) Mean = SD  2) Not significant between control and experimental group by Student's t-test
SBP: Systolic blood pressure

dietary recall  BMI: Body mass index

3) Sodium intake calculated by 24h-
DBP: Diastolic blood pressure
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Table 2. Dietary behavior of the subjects related to the sodium intake

e 27T APTAN Aol} glo] HBE ARyt

Total (n=24)  Control (n=10)  Expt (n = 14) 22 (p-value)
Preference to salty foods
Yes 7 (29.2)" 3 (30.0) 4 (28.6) 0.569 (0.752)
So-so 13 (54.2) 6 (60.0) 7 (50.0)
No 4(16.7) 1 (10.0) 3(21.4)
Response to restaurant food
Salty 13 (54.2) 6 (60.0) 7 (50.0) 0.235 (0.697)
So-s0 11 (45.8) 4 (40.0) 7 (50.0)
Add salt or soy sauce af table
Frequently 3(12.5) 1 .(10.0) 2 (14.3) 3.771 (0.152)
Sometimes 12 (50.0) 3 (30.0) 9 (64.3)
Seldom 9 (37.5) 6 (60.0) 3(21.4)
Soup (gug, ggige) eaten/day
2-3 times 12 (50.0) 6 (60.0) 6 (42.9) 0.686 (0.408)
1 time 12 (50.0) 4 (40.0) 8 (57.1)
Meals eaten as instant foods
2—3 times/day 1042 0 (0.0 1C7.1) 5.483 (0.140)
1 time/day 7 (29.2) 1 .(10.0) 6 (42.9)
3—4 times/week 13 (54.2) 8 (80.0) 5 (35.7)
Seldom 3(12.5) 1 (10.0) 2 (14.3)
Meals eaten as fast food (hamberger, chickens etc)
3—4 times/week 4 (16.7) 2 (20.0) 2 (14.3) 0.137 (0.711)
Seldom 20 (83.3) 8 (80.0) 12 (85.7)
Meals eaten outside home
2—3 times/day 2 (83 0 (0.0 2 (14.3) 3.326 (0.344)
1 time/day 8 (33.30) 6 (50.0) 3(21.4)
3—4 times/week 10 (41.7) 4 (40.0) 6 (42.9)
Seldom 4 (16.7) 1 (10.0) 3(21.4)
Meals eaten at home
2-3 times/day 7 (29.2) 3 (30.0) 4 (28.6) 2.640 (0.450)
1 time/day 11 (45.8) 6 (60.0) 5 (35.7)
3—4 times/week 2 (8.3) 0 (0.0 2 (14.3)
Seldom 4 (16.7) 1 (10.0) 3(21.4)

1) Number (percentage of total or each group)

2) Chi-square



5 ROt QIR 1|3 Bt S
AT AJZE A FollM A FE 0.15, 0.3, 0.5, 0.75, 1.0,
1.3%°] A& (FvE &) ol st tiza v AT
OdAbEe] & U9} 7+ G| gt 7|s % S A
= Table 3l AASATE Ay 1 = o}5 A7}, 5 =
Agsict, 9 = o5 At 97 HEw Hrpela Ak
6 7 (0.15~1.3%) 2] G2 FollA] vz AT o

R FNM 1Y e B Sl SHaon
o] BEZ NFOR GEEI oAt olA 7ol

uel 715 % e AL TR 0] 724 Ao

= gl9lt} Bertino 593 Blias 592 Hio|x% 97
= 10 cm@ hedonic scale® YERH GE-go19] 7|55

5.5% olsh & ATSL FARPA Atk
AT FEAY B AN 7B E AT 7 T

A 2l Fre] A Aol HolA| ¢ttt 06% P wEel 2 AT AR 9] ARl tixste] Fig. 19 Fig. 20l 2+
M iz A 2249 £ 1.1, 44 £ 1.8 Fog  ZF yeER)Ich & gk XAl 7P gt o g
ANE FE T Attt = 5o 7Pk SEeldth 0.3% SHIR 0.5% i EHoA ol AR 4.9 +
A EMelME 3259 317 (B vk = 3)=E, 11364 37 £ 1.3%o= £ AL o (Hgsit =
0.15% s=olME 1.887 14802 Adds] APt (B 5, R AHY =422 A (p = 0.013)315leH A
AR = 2, ol AW = DE SHIIIth 0.75%, P AT TEA WSS 49 £ 1.8%8 0= AJFAIY 4.4
1.0%. 1.3% SqANME= 6.5, 7.5, 854 7 (Table 3) £ 1.8FHC} & Tk QA7) Lol O} F-2]4 zJo]= of
o A}, Ads] Ak, ofF Atk (g A =6, ‘# YAtk A F528 0.156% &l tislel= Adst Aol =
ALy =8, ol At = 9 FHAN 7|EkE &5 FTEA 3.0 + 2.78E Al 14 £ 067K A o
= AAHo® 547 ol W2 A (obF Ak =1, QIATF =3A TR A #9]4 AolE vEhiA= ok
‘TA a2y =5, ‘ol Frk = 9ol MEFHOH 05% A%t (p = 0.068). 0.75, 1.0, 1.3% 9 &l AT
Table 3. Sensory evaluation of subjects to graded levels of salt fluid at the beginning of study
Saltiness response Pleasantness response
Control Expt p-value Control Expt p-value
0.15%NaCl 1.8+1.0" 1.4+0.7 0.328 22+20 23+ 15" 0.848
0.3%NaCl 32+ 1.6 3.1 £1.3% 0.908 33x1.3 3.6+ 1.7 0.629
0.5%NaCl 49 £ 1.1 4.4+ 18" 0.375 54+17 43+ 1.7" 0.168
0.75%NaCl 6.9+ 1.1 6.4+ 13" 0.472 39+13 3.6+ 1.6" 0.473
1.0%NaCl 7.7 0.8 7.5+ 13" 0.723 34+ 1.6 3.8 +25" 0.768
1.3%NaCl 8.9+0.3 83+ 1.1™ 0.112 20+ 25 2.1 £ 1.6" 0.935
1) Mean = SD, salfiness scale with 1 = extremely insipid, 5= proper, 9 = extremely salty and pleasantness scale with 1 = exfremely
dislike, 5 = so and so, 9 = extremely like  2) Not significant between control and experimental group by Student's t-test
9 L Control group Experimental group
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Fig. 1. Saltiness response to graded NaCl solution pre-and post-experiment with saltiness scale 1 = extremely insipid, 5 = proper, 9 =
extremely salty. Comparison of responses between pre- and post-experiment at each NaCl concentration by paired t-test was not

significant by p <0.05.
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Fig. 2. Pleasantness response to graded NaCl solution pre-and post-experiment with scale 1 = extremely dislike, 5 = so and so, 9 =

extremely like. Comparison of responses between pre-and post-experiment at each NaCl concentration by paired t-test was not

significant with p <0.05.

Table 4. Optimum saltness concentration, urinary sodium and creatinine, and blood pressure of subjects af the beginning and the

end of study

Control Experiment
Pre-" Post-? p-value® Pre- Post- p- value”
Optimum Na (mmol) 97.6 = 23.1° 94.1 £ 17.1 0.562 103.6 £ 33.1™  80.7 + 24.5 0.015
Urine Vol (mL) 334 + 97 364 + 126 0.518 428 +176 410 + 214 0.518
Na (mg) 1329 + 327 1318 + 594 0.961 1398 + 783 906 + 521* 0.041
Creatinine (mg) 467 + 138 494 + 201 0.899 517 + 209 409 + 252 0.271
Na/Cr (mg/mg) 2.87 £0.88 2.71 +0.88 0.745 2.79 +1.24 2.56 = 1.16 0.626
SBP (mmHg) 105.4 + 7.6 101.2 + 8.0 0.062 1119 +98 106.1 + 9.2%** 0.001
DBP (mmHg) 741 + 39 69.2 + 4.5** 0.002 749 + 52 69.4 + 5% 0.000

1) Pre-: at the beginning of study  2) Post-: at the end of study 3) Mean = SD  4) p-values between pre- and post- in each con-

frol and experimental group by paired Student’s t-test
and experimental group by Student’s t-test
=1 p<0.05, #x: p<0.01, == p<0.001

AR R T QA o
Mo A= &= bk Q1] 7) 75404 8.1
2 ugloth (Fig. 1) AT A& £92
2t (p=10.084).

Fig. 2014 B uke} ol 2} 5] o
L AT AR FRA 74*}01]*1 iz 2}
F 1A Aol 2 hehl hgek et of e

Al

e 6] 1.0% &

=
1707
qHo =7

ZAle) 0.5% F-gHel 7 =2 7|5 % (5.4
FEAE 0.75% GEgN 7H 2o A
1.9)%— IR0 ® 05% (4.6 + 1.3) & vt
o7 7|35 ekl whd AT 059
g %EE 0.3% &Ml =& A (72 5.1 + 2.2
9} 4.2 £ 1.1)E, 0.75% o172 gl tisto= A
VWHE} o - ol W HEE Fof A
L zoF J)5I} % ke 1=

O‘ =
A58k %

5) Not significant (p = 0.734) between pre- optimum Na values in control
SBP: Systolic blood pressure

DBP: Diastolic blood pressure
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Table 5. Correlation between analytical sodium concentration and sensory evaluation to the lower levels of salf fluid at completion

of the experiment

Blood Pressure

Saltyness response Pleasantness response

sgp" DBP”?  NaCl0.15% NaCl0.3% NaCl 0.5% NaCl0.15% NaCl 0.3% NaCl 0.5%
Onfimum salfiness Na (mmah C04797 0397 0042 —0399  —0.148 0299 —0244  —0.104
P 0.098)”  (0.180)  (0.851)  (0.066) (05120  (0.177)  (0273)  (0.646)
Sinary NG (m) 0.194 0.141 ~0176  -0338 0.062 0228  —0.191  -0369
v 9 (0.506)  (0.631)  (0.410)  (0.106)  (0.775)  (0.285)  (0.371)  (0.076)

1) SBP: Systolic blood pressure
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