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A Study on the Sodium and Potassium Intakes and Urinary Excretion of Adults in Busan
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Abstract

The purpose of this study was to assess sodium and potassium intakes and urinary excretion of adults in Busan
and to evaluate the relationship of urinary sodium/potassium excretion (UNa/UK) to the status of
anthropometric, blood pressure, urine analysis, and nutrient intake of subjects. Nutrient intake by 24-h recall,
24-h UNa/UK were measured with 87 adults aged 20-59 yrs (42 men and 45 women). The mean intakes of
sodium and potassium were 3915.4 mg and 3093.9 mg, respectively. The mean 24-h UNa/UK was 3457.0/
1680.4 mg. UNa showed significant positive correlations with sodium intake (p <0.001, p<0.001), sodium/
potassium ratio (p <0.001, p<0.01), UK (p <0.001, p<0.001), and UNa/UK ratio (p <0.05, p<0.01) in men
and women and with age, BMI, systolic blood pressure (SBP) and diastolic blood pressure in women (p < 0.05,
p <0.05, p<0.05, p<0.05). The UK showed significant positive correlations sodium intake (p <0.001,
p<0.001), UNa (p<0.001, p<0.001) in men and women and with sodium density in men (p<0.001) and
with age, intakes of protein and potassium in women (p <0.01, p<0.05, p<0.05). Mean SBP was lowest in
the second quartile and highest in the fourth quartile of UNa. Mean UNa in the second, third, and fourth
quartiles were 2821.1 mg, 3621.3 mg, and 5456.4 mg, respectively. Mean SBP in the second, third, and fourth
quartiles were 115.8 mmHg, 120.7 mmHg, and 125.9 mmHg, respectively. Based on the results, UNa was
related to sodium intake, UK, and SBP. We conclude that nutritional education for the reduction of high
sodium intake is needed in the general population to prevent and control adverse blood pressure levels.
(Korean J Community Nutr 17(6): 737~751, 2012)
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Table 1. General characteristics of subjects

Characteristics  Criteria Male Female
Age (yrs) 20-29 9 21.4" 12( 26.7)
30-49 16( 38.1) 26( 57.8)
50 - 59 17( 40.5) 7( 15.6)
Total 42(100.0) 45(100.0)
Occupation Public official 12(28.6) 11( 24.4)
Teacher 1( 24) 2( 4.4
Company employee  4( 9.5) 5( 11.1)
Businessman 8(19.0 4( 89
Student 7(167) 8(17.8)
Homemaker 1( 24 5(11.1)
Services 3( 7.1) 4(10.8)
Inoccupation 4( 9.5 3( 6.7)
Profession (24 1( 22
Laborer 1( 24) 2( 44
Education level  Elementary school 2( 48) 1( 22
Middle school 6(143 6(133
High school 9(21.4) 10( 222
Junior college 5(11.9 5(11.1)
College 17 ( 40.5) 22( 48.9)
Graduate 3(7.1) 1( 22
Family income 100 5(11.9 4( 89
(10000won 107 — 200 9(21.4) 12( 26.7)
per monih) 201 - 300 13(31.0) 11( 24.4)
301 - 400 8(19.1) 8(17.8)
401 £ 6(143) 7(156)
Unknown 1( 24 3( 67)
1) N (%)
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ARz 22,72 )3k Aol 7t (AT Fat 571 ok
2+ 124.9 mmHg, 912 114.9 mmHg o™, it %71

Fore =} 78.6 mmHg, @A+ 71.8 mmHeggIth. H 5
%7] g8t} 2] At B 9@ ofzke e o8] =
cH(p < 0.001, p < 0.01).

Table 2. Anthropometric and blood pressure data of subjects

Male Female Total
(n=42) (n = 45) (n=287)

Age (yrs) 42,0 £ 120" 382+ 11.0 400+ 11.6
Weight (kg)*** 695+ 83 569+ 88 63.0=x 106
Height (crn)*** 1713+ 6.0 1582+ 4.4 1646+ 84
BMI? 237 £ 23 27+ 32 232+ 28
SBP (mmHg)¥*** 1249 + 121 1149+ 11.6 119.7 + 12.8
DBP (mmHg)* 786+ 90 718+ 101 751 £ 10.1
1) Mean = SD

2) BMI = weight (kg)/height? (m?)

3) SBP = Systolic Blood Pressure

4) DBP = Diostolic Blood Pressure

*x ok gignificantly different of p < 0.01 and p < 0.001 respec-
fively by t-test

Table 3. Mean daily nutrient intake of subjects
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FTEAHAFY 88.4%F oW, FAF 3127.3 mg, A+
3062.8 mgC & 747} SR FH TS 89.4%, 87.5%3.
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Nutrient Male (n = 42) Female (n = 45) Total (n = 87)
Energy (kcal) 2,118.8 =+ 682.9"( 90.2 1,998.3 £ 687.5(103.5) 20565 £ 684.0( 97.1)
Protfein (Q) 87.1 £ 321 (164.7)® 786 £  39.3(170.5) 827 £  36.0(167.7)
Fat (9) 60.7 £ 31.1 580+ 317 593+ 313
Carbohydrate (Q) 2956+ 975 2963 £ 937 2959 + 950
Sodium (Mg) 4,136.7 £ 1,186.2 (283.4)" 3,708.9 = 1,306.2 (250.5) 3,916.4 + 1,260.9 (266.4)
Potassium (mg) 3,127.3 £ 1,176.0 ( 89.4)Y 3,062.8 = 1,780.3 ( 87.5) 3,093.9 = 1,510.6 ( 88.4)
Na density (mg/1,000kcal) 2,0840 = 707.4 1,988.5 £ 764.3 2,034.6 £ 734.7

K density (mg/1,000kcal) 1.5611.8 £ 419.8 1.56242 £ 5145 1,5618.2 = 4685

Na/K 24 £ 0.8 25 % 1.2 24 + 1.0

1) Mean = SD

2) Percent of Estimated Energy Requirements (EER) of 2010 Dietary Reference Intakes for Koreans (KDRIs)

3) Percent of Recommended Nufrient Intake (RNI) of 2010 KDRIs
4) Percent of Adequate Intake (Al) of 2010 KDRIs
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Table 4. Mean daily urinary sodium and potassium excretion per 24hr urine of subjects

Male (n=42) Female (n=45) Total (n=87)

Urine volume (mL) 1,409.3 £ 646.1Y 12225+ 3975 1,312.7 + 5373
Creatinine (mg)*** 1,068.2 + 288.5 7342 + 1775 8955+ 289.8
Na (mg) 3,660.6 + 1,526.4 3,276.4 + 1,390.6 3,457.0 = 1,422.4
Urinary No/Na infake (%) 873+ 185 875+ 163 874+ 173
Na/cr (mg/mg)** 35 =% 1.3 45+ 15 40 = 1.5
Na/weight (mg/kg) 53.1+ 223 580+ 229 556+ 226
K (mg) 1.686.0 £ 682.7 167563 £ 665.2 1,680.4 £ 669.8
Urinary K/K intake (%) 580+ 225 632+ 272 607+ 250
K/cr (mg/mg)*+* 1.6 0.6 23 £ 0.8 20 =% 0.8
Kiweight (mg/kg)* 246 £ 105 298+ 120 273+ 115
Na/K 39+ 1.2 3.6 £ 1.7 3.7 £ 1.5
1) Mean £ SD

* ok kkk significantly different at p < 0.05, p < 0.01 and p < 0.001 respectively by t-test

Table 5. Correlation coefficients between urinary excretions of sodium and potassium and the results of anthropometric, blood pressure

and urine analysis

Urinary sodium excretion

Urinary potassium excretion

Variables

Male Female Total Male Female Total
Age 0.014 0.300%* 0.171 0.284 0.399%** 0.337%*
Weight 0.045 0.270 0.208 0.010 0.122 0.060
Height -0.060 -0.077 0.063 -0.179 -0.035 -0.065
BMI" 0.097 0.307* 0.235* 0.148 0.144 0.143
SBP? 0.250 0.356* 0.327%** 0.216 0.244 0.214*
DBPY 0.154 0.308* 0.265* 0.044 0.030 0.037
Urinary creatinine excretion 0.506%** 0.505%** 0.476*** 0.476%** 0.530%** 0.400%**
Urinary sodium excretion 1.000 1.000 1.000 0.705%** 0.539** 0.617%*%**
Urinary potassium excretion 0.705%#* 0.539%** 0.617%** 1.000 1.000 1.000
Urinary Na/K 0.330%* 0.390%** 0.365%#* -0.378* —0.487 *xx* —0.437 %
1) BMI = weight (kg)/height? (m?)
2) SBP = Systolic Blood Pressure
3) DBP = Diastolic Blood Pressure
* p < 0.05, **; p <0.01, *** p < 0.001
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50% mIRR1 Qe B¢ 1178.8mg ©]/delA
1552.2 mg "%k, 50% oVdellA] 75% mIRkl 7 (Q,) 2] 7
2 1552.2 mg oVdolA 2195.3 mg "9k, 75% oAl
Q)2 7§ 2195.3 mg o<l Ao = epsitt.

¢

F s ulE (p < 0.05, p < 0.01) = 2kt et ok A Table 704 2¥%F YEF ad% 2 2 vld=®e] &=
HIAE Bolom, oz A9 A% (p <0.05), BMI  Fell whe} 7F R A AISA], D9 9 AR A] W
(p <0.05), F#%7] I <0.05, FF7] dtp< EA A3 A 1A A UER il age] A
0.05) #5235k ko Al S Bt ol| whet zF iR 57] D9 (p < 0.05), AT UEF
Table 6. Correlation coefficients between urinary excretions of sodium and potassium and nutrient intakes
) Urinary sodium excretion Urinary potassium excretion

Variables

Male Female Male Female Total
Energy 0.062 0.233 0.159 -0.098 0.212 0.061
Protein 0.047 0.180 0.134 -0.033 0.325* 0.167
Sodium 0.836%** 0.905%** 0.873*** 0.623*** 0.496%** 0.547%*x*
Potassium 0.100 0.060 0.076 0.166 0.365* 0.281**
Na density 0.627%%** 0.494 %% 0.558*** 0.566%%** 0.191 0.366%**
K density 0.090 -0.150 —-0.045 0.368* 0.360%* 0.3671%**
Na/K 0.505%** 0.427%** 0.440%** 0.260 -0.088 0.048

* p < 0.05 **: p<0.01, ** p<0.00]
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Table 7. Mean anthropometric, blood pressure and urine analysis of subjects by quartiles of urinary sodiumn and potassium excretion

Urinary sodium excretion

Urinary potassium excretion

Quartile Quartile
Q, Q, Q, Q, Q, Q, Q, Q,
(<2461.2)) (2461.2< (3101.6< (4252.7<) (<1178.8) (1178.8<  (16522<  (2195.3%)
< 3101.6) < 4252.7) < 1652.2) < 2195.3)
Age (yrs) 36.5 39.0 43.8 40.6 35.5%° 37.3° 41,5% 45.6°
Weight (kg) 61.0 61.9 61.3 67.7 61.8 63.5 61.9 64.7
Height (cm) 164.2 164.5 162.2 167.3 165.9 163.7 164.1 164.6
BMI? (kg/m?) 22.6 22.7 23.2 24.2 22.3 23.6 23.0 23.8
SBP? (mmHg) 116.4%° 115.8° 120.7%° 125.9° 1151 119.5 121.3 122.8
DBP* (mmHg) 72.5 75.0 74.2 78.6 76.3 73.1 74.4 76.6
Urinary sodium excretion (mg) 1,856.6*+*°  2,821.1° 3,621.3° 5,456.4° 2,486.2%**°  3,108.7°  3,463.9° 4,725.2°
U[”r’:g]y pofassium excretion 4 555 ¢ 1,357.1 1,701.7 22755 916.2¢%x9 1,330.9°  1,827.7°  2,612.2°
Urinary Na/K 2 5x#x0 4.0° 4.1¢@ 4.3 4,8#kxa 4,0%® 3.2%¢ 3.1¢
1) mg
2) BMI = weight (kg)/height® (m?)
3) SBP = Systolic Blood Pressure
4) DBP = Diastolic Blood Pressure
* p < 0.05, *** p < 0.001
Means with same lefter in the same row are not significantly different
Table 8. Mean nutrient intake of subjects by quartiles of urinary sodium and potassium excretion
Urinary sodium excretion Urinary potassium excretion
Quartile Quartile
83 Q, Q, ISH Q, Q, Q, SH
(< 2461.2))  (2461.2< (3101.6< (4252.7<) (< 1178.8) (1178.8 < (1552.2 < (2195.3 <)
< 3101.¢) < 4252.7) < 1652.2) < 2195.3)
Energy (kcal) 1,888.2 1,993.2 2,019.8 2,317.0 2,026.0 1.863.9 2,302.0 2,032.6
Protfein (Q) 80.9 76.3 80.3 93.2 73.5 74.0 95.2 87.7
Sodium (Mg) 2,625.3***3 3,389 5° 4,060.0° 5,628.2° 3,311.9%%x0 3482 1° 3,929.0° 4,911.27
Potassium (mg) 3.355.6 2,5666.5 2,908.9 3,656.7 2,631.2%° 2,676.1° 3,355.9% 3,691.5%
Na density 1,544.5%+  19154%  2,1227°  2,5335°  1,767.6%*°  2038.6°  1,840.1°  2,479.9°
(mg/1,000 kcal)
K density 1,724.9 1,333.0 1,496.9 15275 1,292.3%°  1,486.3°  1,4866°  1,798.5°
(mg/1,000 keal)
Na/K 1.8%%%0 2.4° 2.6° 2.9° 2.4 2.4 2.3 2.5
% A of sodium (%) 179.1%%xd 223.0° 276.7° 375.9° 223,71 %% 234,2° 267.3° 339.1¢
% Al of potassium (%) 95.9 73.3 83.1 101.6 75.2%° 76.5° 95,9% 105.5%
1) mg

2) Percent of Adequate Intake (Al) of 2010 KDRIs
* p < 0.05 **; p <0.01, *** p < 0.001
Means with same letter in the same row are not significantly different

WA (p < 0.001), A= 2+ wjAdeko) gjat JEF W] o8 aWE UES

g 8]& (p < 0.001)0] 23t 2Jo] & BT}

& (p <0.001)°] el 2le]&E BT}
Table 82 AWF 2T UEF Ald= W 2wl

o] el et 7 R dda W] viskE vk

il

Z(p <0.001), 215 YEF

Z2WF ZHg e 9 ol wkek 49 (p < 0.05),  FHFel gt HEF AHF HE (p < 0.001), UrE%A
2WE HEF MAZE(p<0.001), 2¥F ZE iid" B HE(p <0.001)9]
(p <0.001), 2W% ZH5 uPd k] st VEF vlAde v 2WT 2 W] A S

) A9 Sl v L 9

el Aol ik
= ] meh EF A
(p <0.001), Z5 AHAHZ (0 <0.05), s HERF UE
(p <0.0D), Ak 2 W= (p < 0.01), HEFS S3H4
#3F W1 (p < 0.001), 2] FRAAF 11 (p < 0.05)

=

5



001) ¥ 283 UYEF = (p < 0.001), HAF
3 UrEE UE(p <0.00D), HEF] A vl &
(p<0.00D), ZF HdFZel st HEF HHAZF v &
(p <0.00D), 2WF Zg v =] et YEF vl v
£(p <0.00D)°] fro5t 2pol =5 Rt 53] AT L‘rE
F ol po) 7K e Qe A% ShelTENt 55

7] doh UEE AR 9 AT UEF EE, A Ur
Ed WE, HEFY SEAHT v, 2 AFEel dig
YES A% vlE, AF 28 Dl uid YEE vl
“aﬁﬂl-gol o atAl =% ‘D}

AT UEF wd% = e
*71 g EF ”HBU ‘ﬂdﬂ%— ZMIO] AR AW
T UEF i o] 7P 92 Qs Alglstar, 4
T UEF sl 7o) QoA Q7o & S7HE 3

571 dite] feleHl Skt Qe B AT
UEF il d%5-S F4 2821.1 mg, UYEF AFAFS Ht
3389.5 mg, YEF 24FF v &S A 223.0%,
%7] k2 115.8 mmHgRth ZAMAR=S] Bt YE
2 Hﬂéjj%kt 3457.0 mgE Q el sE= =], AF U

F o= 0] 3101.6 mg o]l Q, 4252.7 mg
01”01 Qe A 571 dtel Qi (116.4 mmHg),
Q) (115.8 mmHg) Bt} F-2]8HA] T7Hlom, ojuf ZFzt
o 7571 = 7 120 mmHg ©)7de]3lth Q9

- W VEF wARRS Wit 3621.3 mg, YEH A
FH&2 Ht 4060.0 mg, UEF A v H
7%, 7%7] ¢ 120.7 mmHg8ltr. Q¢ 74
= UEH BH}H%]:_C S 5456.4 mg, UEF }\4481:__
Bt 5528.2 mg, WEF FRAIFT W& 4t 375.9%,

=7] % ?:}-3— 125.9 mmHg3At}. o1’ d3E F3hs) v
P2 Qurel TI‘/] shA 7P sekom, Q,
A 7V w8k Qi Qe Bt EF v
A f_’_ 7—} 2821.1 mg, 5456.4 mg® 2635.3 mg2| &
£ Bylown, olu Hi F57] A4S 47
115.8 mmHg, 125.9 mmHg= 10.1 mmHg®] +2JF 2}
o)= wolth.

AW 2 R A el w917 (p < 0.05),
YEF AFAZ ([ <0.001) B 28T YEF % (p <
0.001), AAKs UEF Hx(p < 0.01), HEF2] 2414
ZHE (p <0.001), ZHr AF% (p < 0.05), 21X 28

o 3 A - 744

Y% (p <0.01), 252 TEAFF vlE(p <0.05), &W
= 745w (p < 0.001), 2H= ZHE udek] sk U

EF A ) (p < 0.001)0] fo18 Aol wgih.
58] 2% F AT FF0) M B QT Y

shelrERT 1Y, YEF AFHF 9 AWs YEF wiAd
=, s UER 15, YERS] S8 vE, 45 A
HE, ik 2 s, 2Ee] SRR NS, AT 72
B o] folal =2 A 0= YERtT ojw) AR
F o "“ﬁ 26122mg, UEF XFze I
4911.2 mg, ZH5 AFHFHS H+3691.5 mg, UYEFH =&
AHAFHES 1 339.1%, ZF SoA7F &2 4
105.5%%1 A S & YEet}.

N

1

FARW AR S 21A12 B3-S A n A3 A5 A
G- =l GRS A4S 919k ™7 (The Korean
Nutrition Society 2010)2 7|538lo] & ZAAAFE2]
B3t Aol sz 30~4941-] =il Al BEA| 2}
H] 8 wff AR A | B SRl Al 9] A o
Eamhasesl b=

TE]L]'E]'«] 18} 7] «]‘3]' ’ﬁ‘ﬂﬂ At

o

]E]-(Korean Hyperten51on Treatment Guidelines
2004). p-Evket st 7)ol sk A AR
oﬂz]— jg_;L _[_._,1_7], _|72>L7] go]—o Zﬂ/ﬂ-g H—]_?/]oﬂ 5\_3]_03 [e)
uh, @2 A Ea 5] o AN ES MR =
o Ao7 vERITH 20099 =vlA7ked kA7) (Ministry
of Health & Welfare 2010)& Aujud ojz}o] ¢ 2
ZATWV AR 2] o1} F ARl sdshs 30~39A412]
Bt T 7] 7] "ok At Helell Ssislov i
k] 7 1 AP AR EAE et Al sldshe
40~ 49/‘1]‘?4 Bt 757), 7] ek A7 A EE §
HEoh 52 Z1 072 Rt 2 AA e vlsest AokE 1B
e,

AP ARES] 1Y B YEF

g, o14 3708.9 mgO 2 22} FRAHH 283.4%,
250 5%, ZAIAFE S EF HH %S 20099 7
A7} A YR] (Ministry of Health & Welfare 2010)
o} vl W 1 ZARNIRFEE] At B Al st
= 40~49417 6373.4 mg EEEHF] 424.9%), A=+
Hat A ef| dldsh= 30~39AM1T 4328.3 mg (T4 F =
9] 288.6%) Kt W Z1 o % e oL 2 ANV A

AHAES @A 4136.7



745 - A3 Q1E52] Na, K] A1 o} A1 5wl dAle)

st -S-gluhet el o W B YERS] AridHvH
NS & AT i/\]-ﬂ AL 1Y FHat AR o
EF UrE IR 2084.0 mg, ©IAF 1988.5 mgSith %
AR S] AAs UER UEs 20099 5137399
A% (Ministry of Health & Welfare 2010) o] 4] £
AT FAE ] WA Hot Aol G E = 40~49A47
2699.1 mg, oA Hy AHe| AIFEE= 30~39A4F
2574.4 mgR YT $kt) 40~600) Aol ) Y& e
23 Choi 5 (2005) 9] A7eIA 2 YEF UEE 1
o HI 2467.7 mg¥on, WA 2547.5 mg, oI
2409.8 mgO = & FARNIAES] AAks UEF Uik
T} =0 Ho]ou}.

ARV IARES] 19 it 25 AFEe @A 3127.3 mg,
oIz} 3062.8 mgl = 7—.]'7—.]' T2 H ] 89.4%, 87.5%
29 Y U—Er g A3 =] FEalelnh ZA EARES)
S 20099 =17A7Fgd A =] (Ministry of
Health & Welfare 2010) 9} v]w ] B 2 ZARIIRE
o] 2} Hat Aol efFsh= 40~4947 3572.56 mgk.
Th= Sk o} ofz; Hat Aol slldsh= 30~394
2725.9 mgRUh= =& 70|30tk & ARV IA=S] 1
A it A ZF U= 94 1511.8 mg, 944+ 1524.2
mgAth ZARNIARE O] 2As ZHE UEE 2009 57
A7+ oA 7% (Ministry of Health & Welfare 2010)
of| A & ANV IR E] HA; et Aol sl 40~49
Mt 1512.9 mg, AAA}F F AF e 3= 30~394F
1621.3 mgH = St}

AN AR S] 2 Al st YEF AR %
I H1ES G2} 2.4, oA} 2.5°3E} AV IAZS] 2
FHFel gt FEF D vlE 20099 1079
%] (Ministry of Health & Welfare 2010) 9|4 ¥ A}
tPdAREe] EAL et Agel slid¥= 40~494K 3.0, 93#F

Hit A of| FE= 30~394F 2.7H T} ST

ARV SAREE] 244131 9t ART UYEF wid g 3
Z} 3650.6 mg, ©1A}F 3276.4 mgl. & AHZE {23t 2}o]
7} AATh ZAREAE L] 24413 AWE UEF w3
Nam & Lee(1985) 2] 9AH A3}%] (3390.2 mg), Kim
#} Paik (1987) €] 20t) <1 934 A¥}4] (3171.7 mg),
Sung 5 (1993)¢] & A< &, ¥ 27| (3900.8 mg),
Park (1998) ] 30~6541] 4321 o144 A+ (3827.2 mg),
Park 5 (2007)¢] 20th 431 o33 A34+] (3210 mg) £} 1]
223k 230]91 01| Yoon %(1990) 2] A9 2 43X
(5354.4 mg), Kim 5 (1994) 2] 34~65A4 TA| 5
12| (6187 mg), Son & (2007)2] 20~59A4] A<l &, Y

25 A Z ek

X of

nﬁ

A7) (5231.6 mg, 4310.3 mg), Kim % (2009) 2] A<l
| Hit A3 (4141.5 mg), Shin 5(2010)2] 30~
494 o33 A3 (4675.3 mg) Hth= w2 0]t}

ZANAIAFES] 2447 2% YER ald3e dah A
Fe] Bt 87.3%, ARt AFFL Hf 87.5%= HE
o]k ol 7F QIR 24417 2 VEF ol e Kim
7} Paik (1987) 2] e1ellM= AHH2 82.5%4E%1 2.
™, Sung 5 (1993) 2] A7ollM= AH TS 84.8%14 =
0™, Pietinen (1982)2] AA7lM = Ad5%2] 85~95%
A=l o], 27~844 Lo S thd o 23t Kimira &
(2004) ] AF-ollM = AHFZES] 81.5% A = Ao 1
AC b=

ZAPWIARES] 2407 et aWlF 2 ol TRt
1686.0 mg, 91+ 1675.3 mgO.& AHE 93 x}o]7}
AATE ZAFWIAES] 24417 29 2 wIPd=RS Yoon
5 (1991)2] 491 A A7x] (1790.1 mg), Park (1998)
o] 30~6541 A<l 934 A3} (2367.3 mg), Son 5
(2007) 2] 20~59A4 A1 &, | A (2154.9 mg,
2091.9 mg) X} P, Y 25 v 557019104 Sung &
(1993)9] & 4421 &, ¥ A3 (1535.4 mg), Nam &
Lee(1985)¢] QaH A4 (1268.5 mg), Kim &
(1994)9] 34~654 A T A1) (1353.3 mg), Park
5(2007)2) 200 A9 914 A3} (1081.8 mg) B.rh=
= ol

ZAPWIAFES] 2407t 2Rl 2 v RS Iz A1
2] 1t 58.0%, oAk AFAHS] Bt 63.2%% HE
&k 2po]7} Q1%L Yoon % (1991) 9] A9l Exle] 244
7t oW g AR A% 83.1%, Sung 5 (1993)
o] Aol M= AH T 79.4%H1 0] B AT AR K
T} =& FFo|glt) 27~844 AE NS Ao 78t
Kimira 5 (2004) ] e17tolM+= A3 62.7 % ==
Zo 7 Harxo] 1 ofxpl At T vl skl

2T g v d el et Y EF iR Ha vlES
92 3.9, oJ#} 3.60% AAERE 23 2lo) 7} /lSlek. AL
WAL 2E ZE vl gt YER % vl
2 Park(1998) 2] 30~654] 43¢ 934 A3} (3.1) ¢} H]
523k 5019121}, Yoon 5 (1991) 9] A1 EAF A3tx
(5.2), Sung 5(1993)9] “&& A, 4 A% (4.3),
Nam¥} Lee(1985)¢ @AY A4 (4.9), Kim &
(1994) 2] 34~65A41 =A] F5 A7 (5.0), Park &
(2007)2] 20t Ad1 /3 A7A] (6.6) Kl Bh 70|
Atk 554 o] oAd A2 TSt e E S Kwok &
(2003) 9] A7ellxM= ARls 2 i d ol dish UEF vl

a2y =8



AR BlEo] 3.4% 2 AR A} I} HSSEIIT

AR SARE S UEES 2Ee) A B e A
S AR vlws)] & Aa YEFI ZE0] A" U &
W HEFY 2 Wi AEE o3 2le) 7} ISl
20~594] 231 &, WE th e =3t Son 5 (2007) 2] A+
M= 241t AT ZE RS W (2154.9 mg,
2091.9 mg) el 23t 2pol7k QUi o, EF mid%
&, Wt (5231.6 mg, 4310.3 mg) 7ol ol dt 2ol &
LR

B~

s

i

(m

pim

i

o

1o

X

4

oft

g

B~

2

M

12
D r%

N O,

T L
o N
n & o

oX of

o o2

ool
;

ot 1o ot
o

H

L LR IR PN
A%, g JEE U, 2
A% vl £WE 2 e e
£, £WF 2 LY fole o) 4

o
ot AMF LIEF MFE LEF 44

et oft

£ 2
ful
il

>
i

¥

2
e

B

)

o |
0

)
=

off
o
ox,

0
i
oft
)
Jo
1o

o
0
1o
0%
iy
&
X
i
HE
32,
juj{e3
filo
u2
BN
30,
3,
T

Ql Y= A 23k Yoon 5 (1991) 2] Aol e &
T UEF =S YEF AFA% 9 ANS Z2F =
2}z 593k ko] AHaAE Bl om, 200 AQl S

240 23 Kim & Paik (1987) 2] Qe % A3 YE
B S UEF AH 2 fost o dadAlE 1l
o, 27~84A4] UZoIAd-g O 2 Kimira 5 (2004)
o] AN E 2T YEF sjdge YEF AFAZF L &
HZ g i) 742 folsh oF2] AREAlE Hof <
TATe} A3

ARG AWF 2 =S @ | BT YER
AFE 9 AT UER 8, 2k 2 UEe 27t
oIt oFe] dHEAIE Btk ARl HAE o wst
Yoon 5 (1991) ] d7olX= 8% ZE wildsk
A gl 25 AFH 183 AHF JEF wd=gy) 42 #

&) IS Bl

il

4

A% e WAE A A7t Fsko] vl
7FAEY 29T YEF a7 - 34~654157-5

m 5 (1994) 9] 7" 5l 204 o) 7]l o3+
o235k Shin 5 (2010) 2] AolM = A=} ol gk oF
O] FHAAE WOl 2 A7 EFel AABIAT o7t A
AiER = 1 o449 B ARl TS AT UE
i d®o] T7kelks AEE HolEE olof gk 35 A

o 3 A - 746

7} 4 @ sprtar A7

ZAMWPIARE Y] S YEF, ZF ald=y " 1
TAE AR A3 2WS 2 el " ghell= o
U B g A A7 gldet 17~2841 ' | tigh g
S OO 23 Park & Lee(1985)9] AT, & 26~59
A Aol T UE gt o 23 Sung 5(1993) 2] &, AJel
GAE dPde 23 Yoon 5 (1991) 2] Aol T AW
ZHg AR St 2ol o) s Al E HolA| got
Silnnze bl CIRSI R Sil=

2 AT AT YEF uld gy Eel 3
g 1ol 2lolE BT ofxke] A5 aWlE YEF il
< FF7], G A4 fFo)sh oFe] dAaAE 1l
], 34~654FF-5 o2 s Kim 5 (1994) 2] A
ME 2T UER old=:E 757], 7] o ol
Fo AdHAAIE Hof & AA e} YAEIITE A4
oA} F2te] A9 AT UYEF S 7571, 7]
Aot Fo g Al S HolA Wgh=t, Al
Fo 23 Yoon 5 (1991) 2] AT AT UEF 1|
Akt 571, G37] "t gkl {8 A
oot 2 Ard kel AAEGITE 18~604 T2 &, |
oz yEF A3 %ol tist a4k w32 A
T8+ He %5 (2009) 2] GenSalt&d-oll &b o
Hop YEF A3l gt o ko] -2l =
2 Uepgth o]t AT AYERE B W AT
Ak} Pt 71ke] Il A 1ol Ao E Kol
3 35 A7 D Qsiokar Az

AR 2¥F YEF, ZF g
el dAE A RY) SE AT UER, &
T AEIT(Q, QYR Ve A &aWlF
T G (el ot xlolE HolA| esko
UEF A% 73 757 o el st 2ol&
AT AWE UEF A% <ol 3101.6 mgold?
T, 4252.7 mg o)) Q] A 571 Aol Q
(116.4 mmHg), Q,v* (115.8 mmHg) Xt} f-2l5H 57}
e, 22 Hat 7571 @9 120 mmHg o]l
2 2AMARE ] et UER wilAdel 3457.0 mg A&
A YERF iz 302 B v Q7 sid= e,
Q2] Hit AW YEF AR 3621.3 mg, YERH
A2 4060.0 mg, YEF T3 v&S 276.7%
Atk Qo] 79- et AT UEF iR 5456.4 mg,
UEE AFF2 5528.2 mg, UEF FvAAFF vl&2
375.9%3AtF. 2009 =R FATA| A & AR
AAFES] H Aol FE s 40~494179] B YEF
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747 - A3 Q1E2] Na, KO] A1 o} A1 5wl dAle)

MAZE 5478.3 mg, FEF FEAHY 0182 365.2

2 bt Fit R AHROR B v 2 A AREe)

QT FF 15T & 5 gk A7 Aatel 20009

FUARIPAIA 2 1) ¥ ) GEF WHFES @

A Qi Qi FENN Qi FEOE AAHOE YT
hoi

Ao, o= A7)l Sl dt

ofN
iw

EF g 0] 7w Q,
HE UER vl Fo] QoA Q,
VS Bt 57 Aol FelskA ST
on, Q¥ Qe Hd YHEF HdZES
2821.1 mg, 5456.4 mg® 2635.3 mg?] 23t xjo]=
How olwf Hit +%7] 4> 27 115.8 mmHg,
125.9 mmHg® 10.1 mmHg?] §-2]3F x}o] & BTt &
HE UEF g 753 F9 110 AlE A sl o
T} FE5ER] =9 TS A nd gl 1Al it o8t
o171 INTERSALTSA T (Elliott 5 1996) A 3271
40~594 AdQl &, | 5,030 thFo R 3 Aol 2
Z UEEF vld% 100 mmole (2300 mg) 7M1 %71,
7471 skl 242F 7 mmHg, 4 mmHg % Skl
Harsto] 1 A0 AT YERF vl d®F 571(2635.3 mg)
Al %7] 89F E7H(10.1 mmHg) ATHTR= oF7h vre =
7HE BT} tiwke] 354 o] 1Este] gl A4l ', Y
& oz Adk T3 E AFE AA|SE Chien 5 (2008)
o] AT AaE HEF o= 558 4892 e
A} 7P e Q7 (Bt 5704 mg) 2] A% FTERT
F57] e, 7] Fot, AW YEF wldge] folst
Al =2 Zloz geht 2 A7 dne} n]5edt e 1S
th Qv —-Q 7Y AWT UEF uldH 53 gt
S A QTS AlEta, AWF UER wldek o]
QoM Qrl® F7 S et 757 kol f2lst
Al S7¥ste] 2 Ardzel AAEIeE Q—Q ] &
T UER " 70 A s & A7 A el vl st
A Qi Qe B UEF ulid==2 717t 2369 mg,
5704 mg®E 3335 mg?] +] & 2fo] & Bl o, ojuf
o+ F%57] 992 2H2 114.5 mmHg, 117.0 mmHg®
2.5 mmHg?| 2]t 2jo| & Hol AE UER widgd &
7H(3335 mg)ell W 571 "ot 57H(2.5 mmHg) 7+
o] ¥ AR} Wkt B8 Qv -Q, 7t B Bt 7571,
7] dgto] Z+2E 120 mmHg, 80 mmHgH o} e 7
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