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ABSTRACT

Objectives: This study was conducted to examine blood pressure and other
characteristics of a high sodium intake group assessed with 24-hr urine analysis and the
dietary factors related to the risk of high sodium intake among Korean adults.

Methods: A cross-sectional study was conducted with adults aged 20-59 years.
Subjects who completed 24-hr urine collection (N =205) were divided into 3 groups
(tertile) according to the sodium intake estimated with 24-hour urine analysis. We
compared the blood pressure, BMI and dietary related factors of the 3 groups (low,
medium, high sodium intake group) with General Linear Model (GLM) and Duncan’s
multiple range test (p <0.05). The risk factors related to high sodium intake were
assessed with odds ratio (p <0.05).

Results: The sodium intake (mg/day) of the 3 groups were 3359.8 £627.9, 4900.3 +
395.1 and 6770.6 + 873.9, respectively, corresponding to daily salt intake (g/day) 8.5,
12.4 and 17.2, respectively. High sodium group showed significantly elevated age, BMI
and systolic/diastolic blood pressure. Being male gender was associated with signifi-
cantly increased risk of sodium intake (OR =1.972; 95%CI: 1.083-3.593). The other
factors related to high sodium intake were higher BMI (=25) (OR=2.619; 95% CI:
1.368-5.015), current alcohol consumption (OR=1.943; 95%CI: 1.060-3.564), and
having salty soybean paste with salt percentage >14% (OR=3.99; 95% CI: 1.404-
6.841). The dietary attitude related to increased risk of high sodium intake included
‘enjoy dried fish and salted mackerel’ (p <0.001) and ‘eat all broth of soup, stew or
noodle’ (p <0.001).

Conclusions: Because high sodium intake was associated with higher blood pressure,
nutrition education should focus on alcohol consumption, emphasis on related dietary
factors such as using low salt soybean paste, improvements in the habit of eating dried
fish and salted mackerel or eating all broth of soup, stew or noodle.
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Table 1. Physical characteristics and life styles of the study subjects according fo the sodium infake

Sodium intake"

Variables Low Medium High F-value
(N = 68) (N = 69) (N = 68)
Age(year) 34.7 £12.8% 39.6£11.0° 39.56+10.9° 4,05*
Number of family (n) 39+ 1.1 42+ 1.1 39+ 1.1 1.75
Height (cm) 16565+ 7.7 1661+ 7.8 1669+ 8.0 0.53
Weight (kg) 624+ 9.6° 628+ 93° 68.0+ 9.1° 7,58k
BMI (Body Mass Index) (kg/m?) 22,7 £ 25° 227+ 2.6° 244+ 2.7° Q.67%%*
Systolic blood pressure (MmHQ) 118.3 £ 16.3° 116.6 +£14.1° 1250 £ 14.1° 5.89%*
Diastfolic blood pressure (MmMHg) 76.8 £10.4% 74.5+10.3° 79.3+ 9.5° 3.69%
N (%) y>-value
Sex
Men 31 (45.6) 35 (50.7) 44 (64.7) 5.3574
Women 37 (54.4) 34 (49.3) 24 (35.3)
Smoking status (yes) 9(13.4) 10(14.5) 14( 6.9 2.9348
Drinking status (yes) 17 (25.4) 22 (32.4) 30 (44.1) 5.4071
Subjects doing exercise (yes) 30 (44.1) 35(51.5) 41 (60.3) 3.5741
Subjects with job (yes) 55 (80.9) 62 (89.9) 53(77.9) 3.7339
Hypertension® 14 (20.6) 10(14.5) 18 (26.5) 2.1826
1) Low: Na < 4231.7 mg, Medium: 4231.7 <Na < 5573.9 mg, High: Na>5573.9 mg
2) Mean £ SD

3) Hypertension: Systolic blood pressure > 140 mmHg or diastolic blood pressure > 90 mmHg
ab: Means not sharing the same superscript are significantly different at p < 0.05 by Duncan’s multiple range test
* p < 0.05 **: p<0.01, *** p <0001 by one-way GIM

Table 2. Urine volume and urinary Na, K, Ca, Mg, Creatine excretion

Sodium intake"

Variables Low Medium High F-value
(N = 68) (N =69) (N = 68)

Urine volume (mi/day) 1,134.0 + 414.3% 1,313.6 £ 475.0° 1,669.3 £ 543.7° 13.43%k*
Creatine excretion (mg/day) 1,030.1 +218.6° 1,110.7 £ 237.0° 1,372.0 + 403.5° 24,49%%*
Magnesium excretion (mg/day) 727.7 £ 36.2° 82.1 + 64.7° 98.2 + 45.4° 7 .44k
Calcium excretion (mg/day) 134.7 £ 69.5° 1645+ 74.5° 198.7 £ 84.9° 17,97 %%
Potassium excretion (mg/day) 1,674.2 + 503.4° 2,019.0 £ 765.4° 2,640.1 £ 723.5° 35.83%**
Sodium / Potassium 1.8+ 0.6° 23+ 09° 23+ 07° Q.07 **x*
Magnesium / Creatine 007t 004 007+ 003 007 £ 008 0.04

Calcium / Creatine 013+ 0.07 015+ 0.08 015+ 0.07 1.54

Potassium / Creatine 1.7+ 0.6° 19+ 07%® 20+ 07° 5.26%**

Sodium / Creatine 28+ 0.7° 3.7+t 08° 44 £ 1.3° 46,97
Sodium intake (mg/day)® 3,359.8 £ 627.9° 4,900.3 £ 395.1° 6,770.6 £ 873.9° 454 36%**
Sait intake (g/day) 85+ 1.6° 124+ 1.0° 172 £ 2.2° 454 36%**

1) Low: Na < 4231.7 mg, Medium: 4231.7 <Na < 5573.9 mg, High: Na > 5573.9 mg

2) Mean £+ SD

3) Sodium intake per day was assessed with the assumption that 82% of diefary sodium was excreted in 24-hr urine
ab: Means not sharing the same superscript are significantly different of p<0.05 by Duncan's multiple range test
**: p < 0.01, ***: p <0.001 by one-way GLM

oHZ} p <0.00D). YEF HHHE £FOoR SIS 1)
TUHEFTE 17.2 + 2.2 ¢, FUHEFTY B¢ 124 +

1.0 g, AUEETY ¢ 8.5 + 1.6 go|th. 3)
24X7F 2¥9] Na/Ke= TUEFTY} ZUEF o] 24zt i
2.3 £0.7,2.3 = 09% yelton o]= AUYEFLSLY FF
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3) 7P o2 E AT DAY die IHEFAFTO] W& A3 el S8 w15 Asely Aol

12.1 £ 5.8%=24 AYEFT 102 £ 2.6% &2 Z} 7+ ¢
EFT 10.4 + 3.2% vl8] G287 =9} (p < 0.05).

Table 3. Salt percentages of Kimchi and soybean paste

Sodium infake"

Variables Low Medium High F-value
(N = 68) (N =69 (N = 68)
Salt percentage of Kimchi (%) 2.2 +0.8% 21 £ 07 22 £ 08 0.19
Salt percentage of soybean paste (%) 10.2 £ 2.6° 104 £ 3.2° 121 £ 5.8° 3.76*
Diameter of soup bowl (cm) 13.6 £ 20 132 £ 1.6 131 £ 1.8 0.95
Height of soup bowl (cm) 56 £ 14 54 + 14 58 £ 15 0.90
1) Low: Na < 4231.7 mg, Medium: 4231.7 <Na < 5573.9 mg, High: Na > 5573.9 mg
2) Mean £ SD
ab: Means not sharing the same superscript are significantly different at p < 0.05 by Duncan’s multiple range test
* p < 0.05 by one-way GLM
Table 4. Sodium intakes of each dish item by Dish Frequency Questionnaire
Sodium intake"
Variables Low Medium High F-value
(N = 68) (N = 69) (N = 68)
Bean boiled in soy sauce 85+ 12.7% 327 + 91.8° 23.7 £+ 47.9% 2.79%
Bean sprouts 366 £ 30.9° 479 £ 555% 75.8 = 159.0° 2.85*
Chinese cabbage Kimchi 646.1 £ 463.2° 743.2 £ 513.6° 942.3 £ 496.6° 6.41%*
Cold buckwheat noodles 70.7 £ 87.7%® 40.8 = 54.8° 78.9 = 135.8° 2.84*
Grilled Fish 131.4 £ 433.8° 227.2 + 277.8° 204.5 £ 218.1%® 3.59%*
Kimchi Pancake 270 £ 37.5° 223 £ 26.2° 52.7 £ 118.2° 3.44%
Kimchi stew 135.3 + 106.4° 188.8 + 162.5% 211.7 £ 222.6° 3.60%*
Pickled garlic 29.9 + 65.9° 60.6 + 100.9%° 88.1 £ 159.0° 4,35%*
Pickled onion 82 + 28.0° 11.0 £ 32.3° 310 £ 76.6° 4,10%*
Pickled persimmon 08 + 3.0° 13 £ 69° 6.6 £ 2220 3.80%
Pickled stem of garlic 08 £ 3.0° 13+ 69° 6.6 + 223° 3.80*
Ramyon 182.7 £ 193.2° 174.6 + 237.1° 266.1 + 295.7° 2.90%*
Rice served with foppings 257 £ 36.8%® 16.6 £ 24.9° 412 £ 99.6° 2.67*
Salted cuttle fish 31.4 + 142.2% 131 £ 27.4° 89.3 £ 340.0° 2.38*
Salted oysters with hot pepper 38 £ 9.3° 52 = 156® 9.6 £ 205° 2.51*
Salted pollack roe 64 = 159° 11.1 £ 32.0° 354 £ 925° 5.05%*
Salted shrimp 19.8 £ 40.9° 204 £ 37.8° 55.1 £ 1156.2° 5.12%*
Scabbard fish simmered 320 + 32.2° 329 £ 44.2° 554 + 77.8° 3.76*
Seasoned spinach 29.1 + 31.7° 44,6 £ 71.7% 53.6 £ 825° 2.41%
Soybean paste soup with clams 118.5 + 168.1° 161.7 + 204.3% 208.7 + 273.0° 2.87%
Soybean paste stew 128.6 £ 97.2° 204.0 + 162.0° 253.1 + 333.9° 5.46%*
Stir-fried pork 462 £ 47.3° 704 £ 99.9%® 782 £ 91.9° 2.74%*
Stir-fied potato 146 £ 165° 262 = 31.0° 252 + 37.5° 3.20%*
Tofu + soy sauce 1.7 £ 3.7° 41 + 9.71° 30 £ 62%® 2.16%
Watery Kimchi 70.4 £ 109.9° 168.6 + 362.4% 230.1 + 420.4° 4,13%*
Whole radish Kimchi 522 + 952° 98.6 £ 229.6® 142.3 £ 276.1° 3.00%*
Young radish Kimchi 113.7 £ 189.0° 220.6 + 292.3° 237.9 £ 307.7° 4.28%

1) Low: Na < 4231.7 mg, Medium: 4231.7 <Na < 5573.9 mg, High: Na > 5573.9 mg

2) Mean £ SD

ab: Means not sharing the same superscript are significantly different at p < 0.05 by Duncan’s multiple range test

* p < 0.05, **: p <001 by one-way GLM



Table 5. Sodium intakes of each food group by Dish Frequency Questionnaire

Sodium infake”

Variables Low Medium High F-value
(N = 68) (N = 69) (N = 68)
Cooked cereals 256.0 £ 302.6%° 1859 £ 159.4° 3025 £ 417.1° 2.44%
Noodles, dumplings 551.0 £ 375.7° 5465 £ 511.1° 708.3 £ 504.2° 2.64%
Breads, cookies 160.0 £ 201.7 158.6 + 2142 1283 + 1404 0.62
Soups 3438 + 242.9° 438.8 £ 370.5%® 519.0 £ 418.6° 4.22%
Thick soups, stews 648.7 + 460.1° 795.4 £ 590.4% 923.8 £ 776.7° 3.32%
Soup, thick soups, stews 992.5 + 571.8° 12342 + 817.7%® 1,442.8 + 1,122.5° 4,60%
Kimchi 1,1625 = 647.7° 1,567.0 £ 1,596,5% 1,915.,5 + 1,207.9° 6.52%%*
Fishes, shell fishes 557.5 £ 399.9° 655.4 £ 600.0® 7821 £ 714.1° 2.51%
Meats, eggs, soybeans 4404 = 297.0 5106 = 428.7 5492 £ 4220 1.38
Cooked and seasoned vegetables, raw vegetables 2743 £ 180.4° 358.8 + 366.8%° 433.5 £ 410.3° 3.85*%
Seasonings 447 £ 978 1009 + 337.3 107.0 £ 233.8 1.35
Salted and fermented seafood 124.4 £ 181.2° 167.1 £ 278.2° 349.8 £ 526.5° 7.57%k%
Drinks 241 £ 317 2560 £ 415 33.1 £ 408 1.15
Total 4,587.3 + 1,562.7° 5,510.1 + 3,106.2° 6752.1 £ 3,612.3° 9.85%#*

1) Low: Na < 4231.7 mg, Medium: 4231.7 <Na < 5573.9 mg, High: Na > 5573.9 mg

2) Mean £+ SD

ab: Means not sharing the same superscript are significantly different at p < 0.05 by Duncan’s multiple range test

* p < 0.05 **: p<0.01, ** p<0.001 by one-way GLM

Al 8 UEF AFES Bl 5212 Table 49} 22t}

o
AHEFTO] sl 7HE Bel UEFS AFshaL sle

S2lololEle w37 24 942.3 + 496.6 mg AH 3k
giglom FpEFTo] 743.2 + 513.6 mg, ALFEFTo]

646.1 £ 463.2 mg AFsIL 3lo] IHEFTLS TUHEF
T S AuEFTl el wiFaA e 242 frefsi
o HEFS AF3AT (p <0.01).

71 gfell IYEFo] ahFell 200 mg oV HEES

AFetr e 542 BH(266.1 mg), BN
(253.1 mg), E73%(237.9 mg), =414 (230.1 mg),

AR (211.7 mg), Z/RED 4= (208.7 mg), BA 0]
(204.5 mg) oIt

oA 1915.5 + 1207.9
62.5 = 647.7 mgell ¥
A (p <0.01) IVEF
T B9 = - AJNEREE= 1442.8 = 1122.5 mg2) o

Table 6. Odds ratfios(ORs) and 95% confidence infervals for high
sodium intake according to the selected factors

High sodium infake "

o value
OR 95%Cl
BMI (Body Mass Index)
Under 25 (kg/m?) 1 o
More than 25 (kg/m?) 262 (1.37-502)
Sex
Women 1 o
Men 1.97 (1.08-3.59)
Drinking status
No 1 .
Yes 1.94  (1.06-3.56)
Salt percentage of soybean paste
< 14% 1 o
>14% 3.10 (1.40-6.84)

1) High sodium infake group: over 67percentile with sodium
intake higher than 5573.9 mg/day
* p <005 *: p<0.0]

EFS A3 AUEET] 992.5 £ 571.8 mgell B3|
450.3 mge o AHFL 3o (p < 0.05) & Z2 Aol&
Btk o2 s IVEFTY A Wi - Rl
708.3 £ 504.2 mgs AFsH] AUEFETY 551.0 £
375.7 mgell wls] 157.3 mgs o ISt AUt
(p <0.05).
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Table 7. Odds ratfios (ORs) for high sodium intake according to
dietary atffitude or dietary behaviors

Table 7. Odds ratios (ORs) for hight sodium intake according fo
dietary aftitude or dietary behaviors (continued)

High sodium infake "

High sodium intake "

x*-value y>value
OR 95%Cl OR 95%Cl
1. l enjoy foods boiled down with soy sauce. 16. | use more salty(kuk) soy sauce rather than processed soy sauce.
No 1 No 1
Yes 1.29 (0.64,2.60) 0.49 Yes 079  (0.40,1.54) 049
2. | feel unpalatable to foods with less sall. 17. | often use mayonnaise salad dressing for cooking.
No ] No 1
Yes 2.02 (1.12,3.65)  5.44* Yes 0.65 (0.28,1.47) 1.09

3. | feel unfulfiled or unsatisfied when eating foods with less salf.
No 1

Yes 0.72 (0.40,1.29) 1.21
4, | enjoy hot and salty foods with alcoholic drinks.

No 1

Yes 1.00 (0.50,1.99) 0.00
5. | prefer Kimchi to raw vegetables.

No 1

Yes 1.01 (0.56,1.82) 0.002
6. | enjoy boiled rice seasoned or stir-fried.

No 1

Yes 0.69 (0.38,1.24) 1.64
7. | prefer Chinese or Japanese foods fo Westemn style foods.

No 1

Yes 1.61 (0.89,2.90) 2.49
8. | enjoy dried fish and salted mackerel.

No 1

Yes 3.29 (1.80, 6.04) 14.85%**

9. | feel something missed without salted or fermented fish for meal.
No 1

Yes 1.23 (0.43,3.54) 0.15
10. I enjoy chips such as potato chip.

No 1

Yes 0.80 (0.38,1.68) 0.35
11. lusually add table salt or soy sauce to foods before eating.

No 1

Yes 0.80 (0.52,4.23) 0.07
12. 1 add soy sauce o cooked vegetable dishes af the table.

No 1

Yes 1.65 (0.88,3.11) 2.44
13. | eat frequently soylbean paste soup or other broth soups.

No 1

Yes 1.06 (0.59,1.95) 0.04
14. | eat all broth of soup, stew or noodle.

No 1

Yes 3.29 (1.80, 6.04) 14.85%**
15. I spread butter or margarine fully on bread.

No 1

Yes 0.81 (0.32,2.06) 0.20

18. | eat fried foods or raw fish dipped with much soy sauce.
No 1

Yes 211 (1.08,4.32) 4.14*
19. | often use retort foods half-cooked foods).

No 1

Yes 0.69 (0.24,1.99) 0.48
20. | often eat out or eat delivered foods.

No 1

Yes 1.29 (0.72,2.32) 0.71

1) High sodium infake group: over 67percentile with sodium
intake higher than 5573.9 mg/day
* p < 0.05, *** p < 0.001

6) TLHEEMA S SEE N

Zh 3 Zhel| 28t 2ol & RAH WM F4l 07 IUE
T35 A8ARE A A3 (Table 6) BMI 25 o3
739-= v|uiel 9o vlal] THEFAF I =7} 2.62H)
2 FEsHA =3kem (p < 0.01) FALTF IHEFAH
5 & Y35t oAxpel vlg)] 1.979%eH(p < 0.01). 5%
& A9 3FA] 9= Aol vlsl FEFAF Tl £ 917

S7F 1940003 A ks FRAET}T 14% o13d A
14%°N vlel IFEFHF P55 s 3. 1935 (p < 0.01).
2aaF el dE AHEE A9RSEE wi (Table 7) 4
Eicii=! Eluﬂ stk =Aes IVGERHH RS}
2.02819131 (p < 0.05) & Aol 15 o) AES o}
2 FEFAF 937 3.299%00H(p < 0.001). ¢
=olu A7), WHe HES o Hers IHEFHS 9
= 3.2981%1.0.1 (p < 0.001) ‘7o) Aol 7S
S8 Qo Srs IEREF AP 2.1 19300 (b <
0.05).

1o

£ 97 AR 2000 20N T g
A Wk 3R RS w129 (IHEFT) )
i JEF AHFS 3359.8 £ 627.9 mg(hao=
8.5g), 29 (FHUHEFT) &= 4900.3 £ 395.1 mg (&=

l



o7 12.4g), 3w UEF)E 6770.6 = 873.9 mg
(rFoR 17.2g)010th & Aol AUEFT] Hdrh
EFAFE 3359.8 mgS WHOSL =343 3¢ 2000
mge F3lglon, FUEFT HdF %] 4900.3 mg
2 20059 A7k dzA oA st 1919 St
&Rl 5279.9mgR Tt Wkt IHEFHHT] BER
AF T 6770.6 mg Lee 5(2002)0] IHEFA 02
AAPE 6686.0 mge] YEFY} vl 725 Balrt <
Tol| webrls WER e F @R =2 AF% (Zhao &
2014), 2o)zAtel] o3t Al AH = Bt =2 A3
(Lee 5 2002) 55 IYEFHFATORE 3k 1oL}, &
A= YER AHE 3= rlS ul 49 33.3%
O] WIS IHEFTOE St

 AFelM = I EFETS] Hatol= 39.5 £ 10.94
24 AVEFTE 34.7 £ 12.8418 T} 984 =91
(p <0.05), 71 th& v} 128t 2jo] & Hol#] oforont
AFo] 528 ol BMIZF 24.4 + 2.7 Yehjo] 1t
EFTY 22.7 £ 2.6, AYEFTS 22.7 £ 2.5 1]
FrelatAl =3tk (p < 0.001)

UES A3 9} vlvkate] B ekl g Eo] oA
EARE BRI AFRRE o3 o] a1 Fobrl oA
AF el et YEFAF7F oA s SHo] Qo] vE
FAF ol nivha)&o] =4 YR = Zlo® Helt) up
2A TUEFTY =& BMIE YEFRIE= A48 0w
fuAdFZel 7] wizolH, & 5218 ArkstA AFA
o] A5 FHAZIA Ha AFEAE Al S5 ek
FAFE0] STV Hof vivke S7HA71A Hokar 2ol
21tk (He 5 2008).

Navia s (2014)-> BMI9} &g] &= 489 YEFS
ol Ao S Heltka Huglon 244 YER
HAdgRo] WSS oUAHA ] 1 53] 7, 7H2]
5, 27 Sk o] 5 OO R oUAAEFHFS B
TS T 22 YEFAF TS vk =2 33 9
IAFE YER T Bt Aol nlvte]] #oish= 7]
AL s oy 272 T5S Yoy BEHE Ay
sto] s 7= 29| 0|8 FEAlE A=A HET
] & S48 Ho] FEo] HY Q3] Q0= g-A]of st
ypdow sl Z=eldz7t Eeldria Hau= ik (Cocores
& Gold 2009).

IEFAFY] A 571dU0] 125.0 £ 14.1
mmHgEA] %2 He oY o} T F o) ]3| 75
718sto] FolaHAl =9k (p < 0.001), °]€718%-S 79.3
+ 9.5 mmHg®A A & F ol vlal] -F2sHA =%

A - sk - AL - A3F - 2] - 54

th(p < 0.05). YEFS] A= AFe] 57kt 3t
TEHES T, HEFY ZFY PR (Adrogué &
Madias 2007) 5ol 23] 184S dov|= Fo=Z Bl
Atk 3270= 527) AlE & v o2 AR Intersalt
studyolX = YEF vl dga 7571 52 o|718ste] 4
BIA7F YeRar (Carvalho 1989) THE SshzAlof A
WSEE Y (Zhang & 2013). 12 A5 AellM= 24
FapPdel oal] 1 52 299 YEF AAZFS 738K
, i AH e HEFAHAZS AlolE BT &
2 A 7, d3E 55, AAIEE, Yol A, 2l
2 Rl disii s B tot YEF A%
I Featel o] AT & e A o= 9% Wt (Khaw
& Barrett—Connor 1988).

2 AFeM = IHEFTOA o I el vl 57

A} olebr] el B ]l 8= oli= o] 19
BMIZ} -]t ot 352 Fdoll dYH-= 7ofst slo=z
Hlok, IHEFTE Hit 571, ol EdSS T4
ol vl FolsHAl ko 57189 140 mmHg
} 22 o]¢k7|Eet 90 mmHg o0& #gst vt
2 IHEFETO] 26.5%, SHEFTC] 14.5%F4
tol7F gldet.
AT WIAES YEFAFATEE FA9, &
, 5ok BlE T ol AfolE HolA] gkt
AF7F =2 AR A = ol9lelk avkr, Al
2, A28 820 AV Euh B E 94 (Ortega
2010) = ATrolXM= UYEF AFTl e 57 vlEol
© gk 2ol HolA] gkt

OPdAbE2] 2477 RIS G ERT] TE T
ol vlal 71 9kar ool whet wi M, 2, 2 59
AHapdRE 7P =900 < 0.001). o] 2 A F
7t 2RO ks ST YEFY 2o Wi ddE 57t
AFHTH= Sarié 5 (2005) 9] A7d 3ol FARILH YEF
o] HPdFH = AENkeS EAI7|aL o] & lste] T A
O Eolu SR AHFE 7RI EH (He 5 2008)
e Bl vl EES wiAAZIAl Dk Nicoll &
McLaren (2014)°] &J5hd aEFA0]7] HNof A+ &
ks S v oA ek she Aes
AZIA o] Zgulido] EojuA fvkar Bt

UEFR= g 259 A4FE w2 gt AaaArt
ok B vE$le™ (Appel 5 2006), Whelton 5 (1997)
T A1 1 E9siAE BirollA ZAEaF e S Tl
9] A E Bvkar skl Morris 5 (1999)2 o
EFY 250 da el gal] Raded ZEdFH =

o 32 o >
ot M OE & F
i

=

o
O

EX=

]
]

o=z o
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Ego] ot i‘é_?}*&éﬂ wakATar skl
o ZE0 w7 2
= AHEFTO] WL}E S A L}E%?

Jo] Egkom AR Na/K vilAdn]E
ol wlsf =3kt vt AFEEe] 7
A gAN e  WEFHF O] 2o olefet &
R il ‘H*J Na/K H]= wtou EFAE]
FO 7 HArlye JEFSHF] =
opAA Na/K H]k— —7}0}131 wheha] 219) Na/K HijAdH)
& 7k Zlow Az adEgTe] Jell A3t
= AR AYEFTIY SHESTol Hls) froldt A
o7k Yot Hﬂal ArE TYEFTO] 12.1%24 F
UYEFTY] 10.4%, E2 AUEFTE] 10.2%°1 Hl8) 3%
o vt AFRHES A AR 2RE AA YEFHEAE
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9] 24 5%Z AFI5l0] DA FRIE 7H wo] A5k 9]
°1 (Yon 5 2011) 7129 A2k} A57} st feEo]

HEFAF o 982 7)1tk B 1530t} (Son 5 2007).
A9 AgEE= 1.8~2.0%= H1%J oY (Woo & Koh
1989) & AFelA= IYEFT] 2.2%, THEFT
2.1%, AUEFT 2.2%2H A4GdAE] 1.8~2.0%K.th
weohr},

Qo] A SUHEFT I AVERTS Aol 27t
%71 10.4%, 10.2%=2A @A) S-2lveellr] Al ar 9l
ATl 10.8% (Koo 5 2007) 9 vl oy IHER
18] G- 7 el Ak =TT 12.1 %24 Al

FFE T ohAs okt f3S 7P elA] Eg=ou |
X”;q N, A, = S ] o]-g-¥ = f-2uket A=
gg=rolut FH N sk Wk AFASTE 152 A4ds]
=2 ol (MOHW/KHIDL 2006) BF= 11500+
1.5 g9 &, AP7lell= 1.8 g8 awol $Ht5 o130t (The
Korean Nutrition Information Center 1998). &3+ ¥
Ao RS A HAU QAE e Ho] W= AeE w
of #7821 AAZF 10% BE2] v 7HA AL QIO HA
o g”ﬂ HE 2 ZH]E ks | ol kS Al

rr o2

5 il
w ME} E} ahu %_P&Poﬂ et Q) ol A
(Son % 2007) AAH R g7} =S A8 A
wo] UEF 457} HolA]i= Ao = A7)
3r0lo] A4 2wl ghe 2 Bl 1 JER] 10.2~13.8%,
A7 D AEFE E3l] 8.5~11.2% AFFctn BaE o]
2013) 1520 77 YER AdF e B oS
oL} =

(Song %
Ao 7 AL O} E AFo M= w150 A&
ol ol W 7235t 2lol 7} §liTh.

Aol 1HE %“EL% AAFE5E 1915.5 mg9
AXF7F 7P & HEFT YR
o]% ong & (2013)«] A2 et LA Ft

2 FUEFT] 13l 348.5 mg, AYEFT|
H]:GHH 753 0 mg®] HEFS AAFEYE 1 Hol AdFs}
3 Qo] 7P we AolE Bl AESAS AvE A3t
IUHEFTS MFAAZTH 7P U YEFS A8k
AR om 7 Hh = A% (237.9 mg), =414 (230.1
mg), %7—].'7:174 (142.3 mg) =22 JEFS AF sk A
ot IGEFTO] AR thro R B YEEFS A58kl
M= =2 AVNFEA 923.8 mgs AlFEk %o A
N FoME DR (253.1 mg), BN (211.7 mg)
ENE YEFS Wol AdFskr

TEFTO] Al WA e EES AF 9t &
e B 2R 7821 me BAELL 59 47

o] ZRE] 204.5 mgd] YEFS AF sk 2t K
Lee(2013) = YEFuE=T} £ ko *oh&eaﬂ
ERl 21550 2 wlj5=712] 9} AJA o] FolQlthal Halsle] 2
Ao} vlee AR B

2 AFelxd= BMIF 25 oo = u[RIS= (OR=2.62,
p <0.01) ¥AU+F=(OR=1.97, p< 0.01) SF= &=
2 (0OR=1.94, p < 0.05) IUEFS AT A7}
Ol w3kttt o 9F -2 A Y= Navia 5 (2014)0] 244]
2k 2Rivld o] 503 AERY o] gl -2 w|wkel ol ns
W39 vlgo] w3 BMIL fosH] #8ker d3s5s
£ 23het S50 AdFEe] woktha Bast AA el
AR O | Hu %5 (2005)0] UEFHIAE0] 58915 713
UE! T O = v} HekS Wolrhar shs Barel

A= g}, 53] Navia 5 (2014)2 YEFS Zo] A3
=z PJ *Mawr A AEAF ] =01 11 FollA
o] AFFo] ot vivte] ¥7] 491 2

R PJJ?E% W= GEFAFHS vRk] 913e

A UER YEFAEAT 2 A7} BiRk AdkE o] ik
At > YEFAHFAES 4heS doA &

/\—I_ZHELQ l\__-io]tq Eo] 1/1-}\-15‘4 7:] ]\— 0 o0l Al
al

mlrug
L e

A= ST

rXEu:

F & oloA| L o= R AF 9} AetE]o] v]vky}
do] e AT Kt
2 AT E GETt 14% o))l A-s A ETS oL

UJEFAH 93857t 3.10(CI 95% 1.40~6.84, p <
0.0 ¥l Fobx YEF 435 W57] daiis Aded
& A8k 3] Fsithar Azbec.
AL FollA agzto] & W go] githal A4S
(OR=2.02, p < 0.05), =&l Ao} agoiakS Fo}
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82 (OR=3.29, p < 0.001) IYEFAH A=} +
OJ5A kTt ol 8t A el s kel Tt v]zh g gkt
aRe] YERF gkl fo)st AaAlZE ASlcks Hal
9} (Panborn & Pecore 1982, Chang 2010) & Ado]
AE A o7 B},

A Tollde Folu AN, =8 =ES o BT =
(OR=3.29, p < 0.001), 7 a0l HACIY A=
T A= F Aojx] B&+5 (0R=2.11, p < 0.05) 1L
YEFAHFH AAE7 fFeletA =t =olv AN, =57+
O] A A= A Yo doiAQl AdF o] el (Cho
2002) HEF AFZol 7|27t A5 ol A7) FE
Ee AA AHE A A

H u]
2= X

[

A7 IVER AAEE sk AFREES] 9 9 s
TUEFAF AFagled tigt 24

AAF AR 712ARE Alvshedl S40] Qi 2 <
ToAE =57 AAHH FFAEG AEARG ol ot
20~59419] A9l F HA3E 244)7F WS ARG B
HE Al 2059 (FEY 639, T 40, HEkE 65
m, AAE 37)S UIAALE ST 24417 AW F U E
F ooz dd YEF AFHS Ak o 3%

Lo

3

(o]

O % B78 thy AIUEFTE] N AAAS, A
gl e AL AFAAHANEZAR] 52 TUERF 52 4]
UEFTY v wslel o 1 Avi= vhgy) At

1) IHEFTO] Holi= 39.5 = 10.94124 AUE
Fo 34.7 £ 12841l vl3l] FelstAl ko™ (p <
0.05) A3 BMI®] F9-olE 1HEFS 22 68.0 =
9.1 kg, 24.4 £ 2724 AVEFTY 62.4 £ 9.6 kg,
22.7 + 2.5 gl 2kt S-olaH] =9kt (zF p < 0.001).
E3] I EFTY Het BMIQ! 2445 HAF5S dojA=
Fo) 3tk

F=7] g4 49 THEFTS 125.0 £ 14.1 mmHg
24 AYEFETY 118.3 £ 16.3 mmHgel vl3] #2]35)
Al =943 (p < 0.01), o]g7] k2] Aol IHEFT
©] 79.3 £ 9.5 mmHg=A FHEFT 2 74.5 £ 10.3
mmHgell B]3l] f-2]5HA] =4t (p < 0.05).

2) 24X 2Rl d ol A% YERFS] A3 5= 1t
EFTo] 6770.6 £ 873.9 mglEA FUEFTY
4900.3 £ 395.1 mg, AFEHF2] 3359.8 + 627.9 mg
of] nia] F2lskAl E=UTHp < 0.001). o]AS ~Fo = 3}

QA - A - R - AT - ) - 547
2HE W THEFTE] A9 AHE 17.2 £ 2.2 g, 54
EfT 124 £ 1.0g AVYEFT 85 £ 1.6 g0 & U
Wk IUEFTO A9 2447 uj A H = AW 0] ofo)
1559.3 * 543.7 mlZA FUHEFTS] 1313.6 + 475.0
ml, AEFTE] 1134.0 £ 414.3 mlell v]&) F2)eHA =
ko (ZF p < 0.001), 2417 vivlsy, 24, ZHE Wi
FE SUEFT, 52 AUEFT vl 22 folshA =
ST < 0.001).

THEFS] 7PgelM A A= 12.1 £ 5.8%
24 AYEETY 102 £ 26% & FUEFTY
10.4 £ 3.2%¢° vlsf FrelskAl =4k p < 0.05).

3) IYEFT] 3h5el 71 o] YEFS A7k 9l
= S2oloele uiF 2 942.3 + 496.6 mg A3}
3 em 7 g% 3kl 200 mg o] YEFS 4]
Fsta = S2lotol vl 2 (266.1 mg), B
(253.1 mg), 571X (237.9 mg), 7% (230.1 mg),
AAAN (211.7 mg), 27082 (208.7 mg), AX7-0]
(204.5 mg) s°l3lth.

4) IGEFT-S W - A, S5/ - D - T, A
TET Ta ALt BE AE TN FUHERT S A
Efel vl8) folshl B2 UEFS AF sk St

E35] IYERETAME ATl 1915.5 £ 1207.9
mge AF sl AYEFTS] 1162.5 £ 647.7 mgell ]
3l 753.0 mg= v AAFH3t 1, tFeo g = - A
ZREE 1142.8 £ 112.5 mgs A3t AVEFTY
990.5 + 571.8 mgell H]&] 450.3 mgS o] A3k 9l
o] & 29| Aol Hit},

5) BMIZ} 25 ool 7-9-ofi= nmlnte]] nj&) =R H
AR 2.6280 2 fFo]shA] ko FAtA 4= (OR=
1.97, p <0.00D), 55 4= (0OR=1.94, p < 0.01),
AHshe A9 E7T 14% ©)ddT=(0R=3.10, p <
0.01) IYEFHFANT =7} =30t YEFHF oF #dd
2o} A3 s 0 A= AETte] | FH glo] §lthal =

5 (0R=2.02, p < 0.05), FHAo} Aol 7S 55
o] M&4=> (OR=2.11, p < 0.05) @& Ao} 1%
o) AHS Fol8k=E (OR=3.29, p < 0.0001), o]t} A
A, BFe) = ES U HE55 (OR=3.29, p < 0.0001) 1L
YEFHHAATE7} =30

AT E 20~59412] AQlE tide® e ) an
EFT2 A9 2443 2And e AT YERAHAS
0] 6770.6 mg(AQPLE 17.2 g) © & YJER} WHOOIA
AAER= 2000 mg?] 3.4H1E A VEREoH Llo], BMI,
o] & EAS BTE B dyeMe HwdRE
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AAGT, £7E B4 AT 990 23] S

s, 2e510] 5 Bkl glekn U, S12olt

o 74 B Holel &, Folut A7), Wi HES
/\ [e)

T EegE LA =30 AelME 20056
ol AR 24417 AW H ek LA ste] LE A
F2 ARl o n R L AT AaE Al dh=elel] A8
ap7lell= olgtwol Jlov MUEFAF o e At
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