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Abstract

It has been suggested that vegetables protect the cardiovascular system in part by attenuating blood pressure. The
purpose of the present research was to examine blood lipids according to vegetable intakes. Anthropometric
measurements, blood pressures, nutrient intakes using the 24-hour recall method, and serum lipids of < 50th
percentile vegetable intake group (< 50th percentile VIG; men = 66, women = 111) and > 50th percentile vegetable
intake group (=50th percentile VIG; men =83, women = 94) were estimated. The average age, height, and BMI
were 54.7 years, 158.2 cm, 62.2 kg, and 24.9 kg/m® for < 50th percentile VIG and 53.7 years, 159.6 cm, 63.0 kg, and
247kg/m*> for >50th percentile VIG, respectively. The daily food intake of the >50th percentile VIG was
significantly higher than that of the <50th percentile VIG (p <0.001). Also, daily intakes of cereals (p <0.001),
legumes (p <0.05), nuts (p <0.05), vegetables (p <0.001), and fruits (p <0.05) of the > 50th percentile VIG were
significantly higher than those of the <50th percentile VIG. The daily energy intakes of > 50th percentile VIG and
<50th percentile VIG were 1342.7 kcal and 1782.0 kcal (p<0.001), and most nutrient intakes of the > 50th
percentile VIG was significantly higher than that of the <50th percentile VIG. Serum cholesterol of the > 50th
percentile VIG were significantly lower than that of the <50th percentile VIG (p <0.01). Also, vegetable intake
showed significantly negative correlations with total cholesterol (p <0.05) and LDL-cholesterol (p < 0.05). Based on
these results, it should be emphasized that increase of vegetable intake improves the blood lipid profile. (Korean J
Community Nutrition 12(6) : 761~772, 2007)
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Table 1. General characteristics of the subjects
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1. gHtEN

Ao gRte] drtatatel g A3= Table 13 2t
5029 1‘3& AN FH T 50 ol AR FH T Bt
AL 54. 7M1} 53. 741019 01, B AL 158.2 cm
9} 159.6 cm, B AEFE 62.2 ke? 63.0 kg, A A==
T Z47F 24.9 kg/m?FF 24.7 kg/mPE T T -9 5 2}

ol Ytk olgt B2 AHE =l A 7)E (The

Korean Nutrition Society 2005)] YRt 50~644] 4
1 H#H(166 cm, 60.6 kg) 2+ AAH(154 cm, 52.2 kg) 9]
A3 AT vl Al FRred ARRe] Al T BF 7]
X9} fAFE ol AT Al w2 W o E VEPdTh

2.4

AT IR AF AF Aol thet k= Table 28} 2
. = AF S 509 wRk A FT 878.8
g, 50ROl AAAFT 1388.2 g0 & Fo3k A0S B,
Ak (p < 0.001). 2+ A&FE S AT HEGE wl 50
E-9) ok AT F5 (p < 0.001), 7 (p < 0.05),
AT 9 TAF(p <0.05), AxF(p <0.001), HAF
(p <0.05), &5 (p <0.001), FAF(p < 0.05), Zv|&
i (p < 0.001) ) AF ko] 5088 vt ALAFHTFWH &
JSHAl okeh ek 5089 ol AadFH T AEA
(p <0.001) ¥ $EA AF(p <0.05) 9 HAAHFE 5058
9 wRE 2Rk G282 A el Al wel b
YIS o) GR35, A5 2 T4, A, 3
A5F, &7, ZEF 9 AEGT FEA AF2 AFF0),
AR SRR =57, AT, AR, O, AR, 2V EF
u] /\1\:'/\4 }\114 /Hvr]ako] 501?__?,] ] gﬂ/\@,’%%ﬁq 50
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Variables Men Wormen Total
< 50th vic" 2 50th VIG < B0th VIG > 50th VIG < 50th VIG 2 50th VIG
In = 66) (n = 83) n=111 (n =94 n=177) n=177)
Age (yrs) 551 £ 1522 543 £ 12.9 545 £ 14.0 531+ 114 54,7 = 14.4 53.7 £ 12.1
Height (cm) 16568 = 7.3 166.8 £ 6.3 1538 = 6.6 1563.8 =+ 59 1582 + 9.0 1596 = 8.6
Weight (kg) 677 £ 9.8 669 + 9.2 50+ 7.9 59.3 £ 14.6 622+ 9.6 630+ 128
BMI (kg/m?)® 248 £ 3.1 243+ 30 250+ 29 250 £ 5.2 249 + 30 247 £ 43

1) < 80th VIG: < 50th vegetable intake group, > 50th VIG: > 50th vegetable intake group

2) Mean £ SD
3) Body Mass Index = Weight (kg) / Height (m?)
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Table 2. Food consumption from each food group of the subjects

-

Variables Men Women Total

< 50thvic! > 50 VIG < 50N VIG 250MvIG < 50hVIG 2 50th VIG

{n = 66) (n = 83) (n=111) (n=94) (n=177) (n=177)
g/ day
Ceredils 2622 £ 91.92 297.9 £ 1159+% 2216 + 93.7 287.1 + 181.5*% 2368 + 94.8 292.2 + 153.9%**
Potatoesond 324 = 853 260+ 549 4.2+ 891 38.4 £ 68.4 379+ 876 325+ 626
starches
Sugar and 69t 94 7.6+ 92 55+ 104 68+ 81 60+ 101 72+ 86
sweeteners

Legumes 348 £ 54.2 493 + 5546 283 £ 476 357 = 483 308+ 50.1 42,1 £ 521*
Nutsandseeds 1.5 9. 49+ 104* 1.7+ 76 21+ 7.3 1.6 82 34+ 89*
Vegetables 15628 = 59.2 4448 £ 168.0*** 1379 + 565 410,9 £ 175.4*++ 1435+ 578 4268 & 172.3%**
Mushrooms 21+ 69 20t 85 1.5+ 50 48 £ 125¢% 1.7+ 58 3.5+ 109
Fruits 60.5 + 143.4 158.3 + 340.7* 123.7 + 314.2 198.6 £ 411.1 100.1 £ 265.0 179.7 + 379.2*
Meats 41.1 = 580 110.4 £ 164.4%*+* 385+ 552 571 £ 87.7 39.5 £ 56.1 82.1 £ 131.8%++*
Eggs 123 £ 229 9.7t 21.8 71+ 151 142 £ 24.0* 91+ 185 121+ 231
Fishes and 71.0+£107.9 635+ 978 523 £ 86.3 642+ 845 59.3 £ 95.1 63.9 £ 90.7
clams
Seaweeds 43+ 114 26 66 36+ 98 40+ 105 3.8t 104 34+ 89
Milks 399+ 814 480+ 101.9 79.7 + 159.5 57.8 £ 98.3 64.8 + 136.8 532+ 99.9
Oii and fats 51+ 86 56t 6.1 39+ 46 70+ 9.6%* 44+ 64 64t 81*
Beverages 186.9 & 603.1 181.4 + 25851 81.7 £ 189.2 113.2 £ 205.3 120.9 £+ 399.1 1452 + 231.9
Seasonings 221+ 214 317+ 224** 184+ 13.0 36.7 £ 285%+ 198+ 167 343 £ 25.8%+*
Plant food 771.7 £ 639.4 1212.0  465.6%** 669.0 + 396.4 11454 £ 560.3*¥* 707.3 £ 501.7 1176.6 £ 517.7*+**
Animalfood 1643 + 151.0 2316 £ 211.2¢  177.6 £ 1940 193.2 £ 143.2 1727 £ 178.8 2112 £ 187.7*
Total intake 936.1 + 5562.3 1444.1 + 548.8*%* 844.8 + 469.1  1338.8 £ 624.5**+ 878.8 £ 559.5 1388.2 £ 590.9***

1) < 80th VIG: < 50th vegetable intake group, = 50 VIG: > 50th vegelable intake group

2) Mean = SD

3) *! p < 0.05, **: p < 0.01, =* p < 0.001: significant difference between < 50th VIG and 2 50th VIG by t-test
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AT IR Gda HHdelell thet Bok= Table 3, 4
o 2t 1d FU= AT 52 ZES AYR EE ¥
B AF O] 5029 I ARAFATREA 5089 o A
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B7EE YL B T oA, A BrsE, 5
=43 Z2a, 49 A, vlE] Ex 5089 v AT
3 5089 o) ALAHTIT KT Ao} e, 1
BHe] G 5089 ol AHHAT A FoatA w3t
o A A ] YEa HA HlES B4 23 (Fig.
1) =, vem 9 7714 5 A AP0 24 B
Yol 5029 ol AAHHT Ol 5089 vk A
Fol vl FoJstA w2 HIRES Byt

W

4. 8% NA A Ay

AN QA S 7R EF A7 gl o
3+ A3= Table 59 #rt. 5084 ol A5 e] 834
ZYAHE% HDL-ZIAEEL 177.3 mg/dLe 42.0
mg/dLE 5089 v AAHFHTS 188.6 mg/dL}t
44.7 mg/dLRY §-28HA ¥kt (p < 0.01, p < 0.05).
xRl Qo] 5089 ol AT B FHA
HE7 o)g) 8k 173.8 mg/dLé} 73.9 mmHgE 50
Bo) gk A4 188.2 mg/dLY} 77.5 mmHgET}h
Fol8kA wekouk(p < 0.05, p < 0.05), SI=HAERb U
o] F77H BF 1A deto] Fol s 2ol & Kol 4sk

ES 2 AR E8F A AT ] A BES
A E A3} (Table 6) 5029 o1 AxAAHTLE F 24
2HZE(p < 0.05)7 LDL-Z2HE (p < 0.05)°] B4
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Table 3. Daily nutrient intakes of the subjects

Nutrients Men Women Total

< 50th vig" > 50th iG < 50th VIG > 50th VIG < 50MVIG > 50th IG
(n=66) (n=83) n=111) (n=94) n=177) (n=177)

Energytkcal) 1503.4 £ 55232 1929.8 = 673.3*+%3 12472+ 4387 1651.6 + 777.3** 13427 = 498.3 17820+ 741.5%*
Protein (g) 576+ 289 791 % 355k 480 227 667+ 372*%x* 516t 256 725  36.9%+*
Animal 263+ 242 375 33.3* 222+ 207 283+ 257 237 221 326+ 29.7**
profein (g)

Piont 313+ 127 4.6 158 259 & 9.6 384+ 1764+ 279+ 111 399+  16,8%**
protein (g)

Fat () 286+ 199 439+  33.2%+ 260t 186 334% 274¢ 270+ 191 383+ 30.6***
Animal 154+ 133 276+  29.6** 149 151 167 165 151+ 144 21.8 £  24.1%*
fat (g)
Plant fat (Q) 133+ 131 164+ 112 ni1+ 87 167 £ 143+ 119% 105 165+ 129%*
Cabohydrate 2332+ 722 2853 = 840%** 2029+ 734 2684+ 1164%+ 2142+ 742 2763+ 102.0%**
(@]

Fber (g) 43 1.8 86t 3.2k 39+ 1.6 7.7 £ 3.6%x* 40+ 17 8.1 % 3.4%%*
Cholesterol 1780 1572 2022+ 1741 1498 £ 1400 2067 £ 170.9* 1603 £ 1469 2046 £ 172.0**
(mg)
Cdcium(mg) 3430 % 2168 5323+ 2035%* 3292+ 213.1 48441 246.6%* 3344 % 2140 5069t 228.0%**
Animal 1445 £ 1700 1828t 1635 1589 £ 1852 1826t 1871 15835+ 179.3 1828+ 1759
calcium (mg)

Plantcalcium 1985+ 1097 3495 127.1%+ 1703 723 301.9% 1354%x 1808+ 889 3242% 133.3*+*
{mg)
Phosphorus 783.5 = 3903 1091.9 & 386.6*** 6709+ 3043 9605 4810 7129+ 3422 10221 £ 443.0%**
(mg)
Sodum(mg) 3272.8 £ 16924 5121.9 £ 1610.3%** 2557.2 + 1231.6 43805 + 1957.2%+* 2824.0 = 1458.1 47282 + 1835.7%**
Potassium 19334 £ 9927 31085+ 977.3%** 17484 % 7777 28748 £ 1182.2*** 18174 = 8660 2984.4 + 1094.1**+*
(mg)

Iron (mg) 106 £ 52 154 £ B,gkk 86+ 35 141 £ 6.0%*x* 93+ 43 147t 6,0%x*
Animal iron 27 % 3.6 41 + 4.2+ 19+ 1.6 31t 2.9%x* 22+ 2.6 36k 3.6
{(mg}

Pantion(mg) 79+ 3.7 M4+ 3.6%%* 67 + 2.9 110+ 4,6%%* 71 33 N2x% 4, ks
Zinc (Mg) 70t 26 104t 4,8k 62+ 2.4 8.6 3.6%** 65+ 25 94 % 4 J¥xk
Vitomin A 5835+ 10879 7945% 5179 3539 £ 2396 8629 513.6%* 4395+ 6967 8308 5153%**
(g RE)
VilaminB, (mg) 0.8 * 0.4 12+ 0.6%** 07+ 03 11+ Q.74 0.7 04 1.1+ 0.6%**
ViiaminB,(mg) 0.8 % 0.6 1.1t 0.5%x 07+ 04 09t 0.4%** 07+ 05 10+ 0.5*+
Niacin (mg) 126 £ 6.7 185 = Q. Bxxk 106 £ 54 153 * 8. 1%+ 113+ 60 168= 8.Gkx
ViiaminB,(mg) 14 0.8 23+ 0.Qre 1.3+ 06 21+ 1.0%%* 13+ 07 22+ 1.0%%*
Folate (ug) 2100+t 1868 3254 % 1382*x¢ 1653 = 1051 2894 % 1493+ 1820 % 1423 3063 = 144.9%**
VilaminC (mg) 451 = 352 1053  61.1%** 478 £ 323 1005 £ 535%* 468+ 333 1027+ 57.1%#x
VitaminE(mg) 7.3 % 9.8 8.4 + 59 58+ 50 10+t 148* 63 7.2 9.8 L 11.5%*x
1) < 50th VIG: < 80th vegetable intake group, >50th VIG: > 50th vegetable intake group

2} Mean = SD

3) *' p <005, ** p < 0.01, *** p < 0.001: significant difference between < 50th VIG and =>50th VIG by t-fest
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Table 4. Daily nutrient intake per 1000 kcal of the subjects

Nutrients Men Women Total

< 50th i > 50th VIG < 50th VIG > 50th VIG < 50 VIG > 50th VIG

(n = 66) (n=83) h=111) (n=94) n=177) (n=177)

Protein 377 1079 407+ 96 384+ 109 401 % 9.4 381+ 108 404 = 9.5*
(/1000 keal)
Animal protein 162+ 119 183 124 172+ 130 164+ 116 168+ 125 173 120
(@/1000 keal)
Plant protein 214 64 224+ 65 213+ 52 23.7 464 213+ 57 231 = 5.6%*
(©/1000 keal)
Fat (9/1000 keal) 180 £ 98 213 N4 194+ 109 197 = 8.9 189+ 105 202+ 102
Animal fat 98 80 129+f 1.2 107+ 95 95 =% 70 104 90 110+ 9.4
(9/1000 keal)
Plant fat 82+ 6.1 84+ 4.1 87t 59 97+ 53 85+t 60 9.1 4.8
(/1000 keal)
Carbohydiate 1610+ 31.3 1534 % 341 1667 £ 307 1653+ 272 1640+ 309 1597+ 312
{9/1000 keal)
Fiber (g/1000 keal) 29 =+ 1.0 46+ 1.5%%3 33+ 11 49 = 1.7%%% 31+ 1 48 = 1.6%%*
Cholesterol 1120+ 870 996 693 1171+ 9.0 120+ 867 1152+ 925 1115% 796
(mg/1000 kedl)
Calcium 231,56+ 133.6 2881 + 108.6** 3656.8 £ 146.1 3048 £ 123.9* 2530 £ 1422 297.0% 116.9**
(mg/1000 keal)
Animal caicium 960+ 1163 992+ 897 1240 £ 1344 1141 = 11241 1135 £ 1283 1071 £ 1022
(mg/1000 keal)
Plant calcium 1355+ 640 1889+ 629%* 141.8% 494 1908+ 638** 1395+ 552 189.9+  63.2%*
(mg/1000 keal)
Phosphorus 5124+ 1494 5728 £ 107.1** 541.5 + 1567 586.7 £ 139.7* 530.6 £ 15642 5802 125.3**
(mg/1000 keal)
Sodium 22052 + 1046.7 2819.7 &+ 994.6%*+ 2087.3 £ 739.7 2790.5 + 1099.2*+* 2131.3 + 8659 2804.2 + 1048.6***
(Mmg/1000 kedl)
Potassium 12845 = 427.1 16653 £ 412.8*** 14184 + 3961 1807.7 £ 494.3*** 13685 £ 411.9 17409 £ 462,1%**
(mg/1000 keal)
fon(mg/1000keal) 7.2 + 26 82+ 22% 70 20 8.8 £ 2.6%%x 71 23 85 x 2.4%%%
Animal iron 18+ 23 21+ 20 15+ 13 19 % 1.8 16 17 20 % 1.9
(mg/1000 keal)
Plant iron 54 1.8 6.1 = 1.7 55+ 1.8 6.9 = 2] Hx 54 18 65t 1.9k
(mg/1000 keal)
Zinc 47 + 1.2 54+ 12%* 50+ 1.0 53 % 1.2% 49 1.1 53 ].2%%*
(mg/1000 kcal)
Vitamin A 3751 = 661.3 4304 = 307.9 2861 £ 1722 5459 = 300.9%** 3193 & 4265 4927 £ 308.8***
(ng RE/1000 keal)
Vitamin B, 05« 0.2 0.6 £ Q2%+ 06* 02 0.6 % 0.2%* 05+ 02 06t . 2%k
{(mg/1000 keal)
Vitamin B, 05+ 03 05+ 01 05+ 02 06 0.2%* 05+ 03 06 £ 0.2*
(mg/1000 keal)
Niacin 83 2.7 9.7 35%* 85+ 28 9.3 x 2.6* 84+ 27 95+ 3. ks
(mg/1000 kecal)
Vitamin B, 09+ 0.3 12 Q4% 10 04 1.3 * 0.4%** 10+ 03 12 Q.44
(mg/1000 keal)
Folate 1369+ 908 1731 % 624%* 1320 682 181.7% 722%x 1335 772 17771  &7.7%**
(ng/1000 keal)
Vitamin C 299+ 190 568+ 31.1%*x 396 £ 235 635+ 282* 360+ 224 604 29.7%xx
{mg/1000 keal)
Vitamin E 44 + 4.7 43t 27 46+ 33 6.1 £ 5.1 45+ 39 53+ 42
(mg/1000 keal)
1) < 80th VIG: < 50th vegetable infake group, >50th VIG: > 50th vegetable intake group
2) Mean = SD

3} * p < 0.05 **: p <001, ***: p < 0.001: significant difference beiween < 50th VIG and > 50th VIG by test
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Fig. 1. The percent of Ri (Reference intake) values of daily nutient intakes of the subjects.
< 80th VIG: < 50th vegetable intake group, > 50th VIG: > 50th vegetable intake group
***: p < 0.001: significant difference between < 50th VIG and > 50th VIG by t-test
Table 5. Serum lipids and biood pressure of the subjects
Variables Men women Total
< 50th vig" > 50th VIG < 50th VIG >50thvie < 50th VIG > B0th IG
(n=66) (n=183) n=111) (n=94) n=177) n=177)
Total cholesterol 1882 + 3957 173.8 £ 33.5%¥  188.8 + 35,7 180.3 = 36.9 188.6 £ 37.1 177.3 £ 35.4%x
(mgral
HDL-cholesterol 430 % 108 40.3 + 10.2 458 + 11.1 435+ 110 447 £ 110 42,0 £ 10.7*
(mg/d)
LDl-cholesterol 109.7 £ 344 1040 + 267 1164 + 31.2 109.5 = 29.0 1132 + 325 1069 + 28.0
(mg/d)
Tiglyceride (mg/dl) 177.7 £ 112.2 1472 £ 76.2 138.3 £ 695 1367 = 77.3 1831 £ 89.7 141.6 £ 76.7
AP 35+ 1.0 34+ 09 33+ 09 33+ 09 34t 10 34+ 09
SBP (mmHg)” 1293 = 19.7 1275+ 16,3 1261 £ 20.3 121.7 = 201 127.3 £ 20.1 1245 £ 185
DBP (mmHg)® 775+ 119 739 £ 9.2% 744 + 122 729+ 115 75.6 £ 121 733+ 105

1) < 50th VIG: < 50th vegetable intake group, = 50th VIG: = 50th vegetable intake group

2) Mean = SD

3) *: p < 0.05, **: p < 0.01: significant difference between < 50th VIG and = 50th VIG by t-test
4) Atherogenic index = (fotal cholesterol - HDL-cholesterol)/HDL-cholesterol

5) Systolic blood pressure, 6) Diastolic blood pressure

Q1 H]Eo] 5089 wlvk AL HT R FH o2 =A
Ebskew, HDL~FalAEEe] A Aol &ohe vl&2
S50 IRt A FH Tl vls) oA o2 wHA eyt
(p <0.0D). FAF A el Q1o 5089 o1 ANAHHATS
Z FY2EE (p <0.05) 7 A (p < 0.05)0] F2dl
H[go] 5029 ulgk Al F o vis] fH o A4
ERg e, kPRl 50 ol AT~ HDL-
FHlAHE] A9 el G3h= vlgo] 5089 wvk A
AF Tl w8l 2l A o2 v ekt (p < 0.05).

5. ML MMII EF AE P MY A

A AT A7) dF A2 g3
Aol I3 A= Table 73 2tk 2 A2 AAo At
o] A AR FH FHAHEY FFHoE S99 A
HAE BA0™ (p < 0.05), GRS AII T FALSE A
2 BHA(p < 0.05). 28t oA=FoigRte] A4 A%
Fo 4% A A 9 A4t o5 AABAE VeEREA] &
kT,
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Table 6. The distribution of serum lipids and blood pressure of the subjects

Men Wormen Total
<50thwiG" 250thVG  Signficance < 50VG  >50thVIG  Significance < 50thVIG > 50th MG Significance
(n=66) (n=83) n=111) (h=94 n=177) (h=177)
Total cholesterol
< 200mg/dL 45 (68.18) 69(83.13) *=45726 73(65.77) 69(73.40) ¥*=1.3951 118(66.67) 138(77.97) = 5.6441
>200mg/dl 21 (31.82) 14(16.87) (df=1) 38(34.23) 25(26.60) (df=1)NS 5 9(33.33) 39(22.03) df=1)
p <0.05 p <0.05
HDL-cholesterol
>35mg/idl  52(78.79) 58(69.88) x*=1.5099 100(90.09) 73(77.66) ¥*=59702 152(85.88) 131 (74.01) =7.7696
<35mgidL 14(21.21) 25(30.12) (df=1)NS? 11(9.91) 21(22.34) af=1 25(14.12) 46 (25.99) (df=1)
p < 0.05 p <001
LDL-cholesterol
<130mg/dl 51 (77.27) 69(83.13) x?=0.8054 79(71.17) 77(81.91) x2=3.2299 130(73.45) 146(82.49) = 4,2096
>130mg/dL  15(22.73) 14(16.87) (df=1)NS 32(28.83) 17(1809) (df=1)NS  47(26.55) 31(17.51) (df=1)
p <005
Triglyceride
< 200 mg/dL 48 (72.73) 73(87.95) x*=1565841 98(88.29) 77(81.91) % =1.6550 146(82.49) 150(84.75) %*=0.3299
2200 mg/dl  18(27.27) 10(12.05) df=1) 13(11.71) 17(1809) (df=T1)NS 31(17.51) 27(15.25) (cf =T1)NS
p <005
Blood pressure
<120and  23(34.85) 26(31.33) ¥2=02068 47(42.34) 50(53.19) x*=24033 70(39.55) 76 (42.94) ¥*=0.4197
80 mmHg
21200180 43 (65.15) 57 (68.67) (df = 1)NS 64 (57.66) 44(46.81) (df=T1)NS 107(60.45) 101 (57.06) (df =1)NS
mmHg

1) < 80th VIG: < 50th vegetable infake group, > 50th VIG: = 50th vegetable intake group

2) Not significant

Table 7. Correlation coefficients among vegetable intake and
serum lipids, blood pressure of the subjects

Variables Vegetable infake
Men (n = 149) Women (n = 205) Total (n = 354)

Total cholesterol  —0.1796*" -0.0476 -0.1112*
HDL-cholesterol -0.1172 -0.0401 -0.0885
LDL-cholesterol -0.1211 -0.0347 -0.0829
Triglyceride -0.0905 -0.0164 -0.0348

AR -0.0601 0.0037 -0.0098
SBP (mmHg)? -0.0850 -0.0939 -0.0714
DBP (mmHg)* -0.1401 —0.0565 -0.0777

1) Pearson's correlation coefficient *: p < 0.05

2) Atherogenic Index = (fotal cholesterol - HDL-cholesterof)/HDL-
cholesterol

3) Systolic blood pressure, 4} Diastolic blood pressure
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02 d7Ee] ek (Yang § 2003; Appel 5 2005). &
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WA, e AR 50 T2 A wyeld AHA
0] 9GS v|X|E= Aoz 7Y A Q1o (Halliwell 1996),
Abel &4 A E ofe] Aol Fakst JAIES ol &
3lo] AP S TEstA she A7) Wel AlxE 1 Q)
tH(Won 5 2004).

a8y HEpE R ] BZo] FAxte Aol mEd i
ARSI AN HE BAES 7T ZoE e uie)
o] WielztZ -, HlEl] E 5-9] Ag]@Ado] Hojd 4 <
IS AR o] &3S W) vERG F2E Fol K
1¥8A (Albanes 5 1996; Omenn 5 1996), o=
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oA H-L o] &3l M 2o] Wo] AlxH T 9r}(Freese T
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R3] FIRE| o=, Ak, o} AT E B AT 70 Joka
& el E7o] 850 9] 01 (Steinmetz & Potter
1991), olAx] 2} E3pA ke ke shaf mjfo)) A A
F A7 273 A5 w7t 5 Jrks ATRIE
AUt (Nestle 1996; Serdula & 1996) . B M = 8
BRI AelA] o] RS Faf f2i7]e] W
At A FAHE FEvs 2P0 7R AA3
A7RAE A 718 A Pof) ot EI} Qs Ao R e
A 3 tH(Hennekens 5 1986; Ziegler 1989).

2 AelMe A AdFT wet 508 B a2
T 509 old AxMF 07 BHsh 3 AE 4ok

=i

3
AR S7, 55, F4F vAF HAF EE S
A3 o] 5089 vt ATl vls) fF o =
ettt 2luele] A8 E i wakxigo) w
=, AR, AFE VIROE 7R wizto 7 o] Folx 771A]
2 TS 71RO st Qi A wkEke) Ae S,
BAF 58 FE W F33 ALFE o|FojH 271
F3te) Fej2 gol A3 1 9ok wkeby 5089 o)A A)
2AF Y A vkt o g 22 AL TS AT Ao =
7ol whet o] AHHE 379l 2852 AF o) 50%
& iRk AaAF e vis A vebd Ao AzkE T o
F29) kst 9% AMF T 22 RS BaiT)
A 50~644) A1 B} o34 2] 3¢ 22t 2200 keal
2} 1800 kcal®] B 57d%o] dA=lo} glon, o]F 2}
TR AdTe] AGAE A9 AT 191 13] BFS 7
3] A= AFASHEE AFska Y (The Korean Nutrition
Society 2005). 191 13] #-&2] A4 Fo) 70 g =Y
& I o 19 oF 490 g A= A AF7 AE I G
o 2 ATFoiERR] A9 5029 vl A AT 508
& ol AAFT E0F A AF= 2000 kealef] n2ts]
0 RS RS RO Aa AdFERe- 47 1435 ¢
7} 426.8 g0 = VJERL 5089 ol AAAIH TS A9 A
A AT A WS Bl Ao 7 AztEct wk 3AA)
AT AFH Y AS AA NNFEet 149 ;A 7)50] A
3FA) 9F7] Wil A2k AF Q) 71Folu M gsFe) tht 7]
FARRA 2 A7EHR o7} g Aoz Atadnt
FHE B Aol 5089 o AxAFHATY 83 =9
AHE FF0] 5089 v% Yol vlE] foyos
WA Yebon, 3% A S5 LDL-ZyAH 29
735 el Qe ddAke] nlE s 5089 n)ek Aad
FHTo) vla] FelHoR wL Aoz vepgr) i & F
ASEEE A A F2] 29 AEde B, A
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2 AF) dF A7 #HAS A A Pana—
giotakos & (2007)2] 43¢ @ 3,042%E o2 g
ATrelMle =5, AR, T, 3Y 2 AaRE T2 49
3= AodElrol sEled, $5718%, 83 sAAATH
w9 #AE, HDL-ZE A e E3H ok #dEdS B0
W, ARSI odds ratioZ} 0.87% YR} 49 9
FAFH7 8% A4 0 #30] Jvkn Ryt d
H AFR 31 (Ruiz—Gutiérrez 5 1996; Knapp 1997;
Vissers %5 2004; Chrysohoou & 2004) sjlA= o2 3t
2lo] sjedo] FF 22 sjMdof| a3yt Qlukal sl o]
= 3R] A9E AT A, Ui e} ol AP
< I, AFARY FEE AaAE 295 VA
7] tjF-o)gt Bt} 5 Esmaillzadeh % (2006)
5 Axe) 5] met Ak A RE AT Ay, A
28 AFHFol &5 E s g, 9% T, €F
glucose ¥ o] FoA 07 GA et o, HDL-&
AAHES oA oR A vebgtia Raste], A8
IO o) SN AR} 62 Qe JAEy
ol A ot A8} HHE F7MIIE Fol iR o=
Az,

A2 AEEIE T FEE GARJAARE AR, 24,
i T B FH TS T AT ot ol A
Tshd veke] AAE EAE A AlZE ATER 92
2te] ARES T3 ATES B Aol S2luet
9] A% X&) TRATFFUEAL Ministry of Health &
Welfare 2006) 4] A+ ©hidle] AF F7le 2489
A8} AERE VAL Qlont, Al AE 9 oA A
HAr= Y9 TAH TR FFol ) Exfge] SAPH B
2 Ao g ¥aHil 9lo] (Lee 5 2004; Cha 2005) A&
FIE 9 oIzt E AR 2o 1xke] AF e A F T
ol & FAHE Hrkshe A7t -fEvet A48 #e
gl A 5o T Fo s Aveta AR o] & Tt
A& Aoldfira, FIRE 0|5, Ak, ofkAT 2 HAA T}
& Gt AE 0] o o], thakst ey
ol 1l fejol] 583 A 02 FriE 9ls AaFE
7R AA AFskE dldAke] 84 FelaH Bl &
Ao 2 Yebgtt. webA 2 go] ATk A o]
@ AFHAE HE I QAR AaF AFH7T sk
AXNE 2A AAEte] FH QLT HHE FE3h= %
FA =7} o] F ol Ao} & Alo|Tt,

SHE 2 ArelA 50 o1 A HTS HDL—Z+
2HEo] 5089 vlRk A F el vla) f-2sH WA
ettt HDL—Z@lAH £ Jzke] 2ol 7t ARE7|5-E

o o & r
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WEM H737] A7k X455 (Connelly 1992), o
9] Ao ] HDL—-ZelAHE2- ojAdo] FAdel )&
2 A0% B Yt (Connelly 5 1992; Lee &
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HEOR R F AAAST Boke SHeh FAg 3
A3t B ALV BN F A 4520 U o
F A4t Gghute] BN BRI on, 1 AN Qo
shel the} 2,

1. 5089 v ALHAT T 5029 ol AadH T
Gt A2 547419} 53,7401 0, A AFE 158.2
cm$} 159.6 cm, B AFE 62.2 kg 63.0 kg, A2

A5 A7t 24.9 kg/m?F 24.7 kg/m?2 T F3F f-2)5t
Aol ARt

2. 198 Hy 2% AFERe 508¢) vlab 24517 878.8

g, 5089 ol AAHFHT 1388.2 g0 & F3t 2ol B

N

THp < 0.001). 7 2)E78 X222 A kS 1) 50
F9) oA} AAAFE 7 (p < 0.001), 55 (p < 0.05),

AT LD A7 (p <0.05), AAF (p <0.001), H}UdF
(p <0.05), 557 (p <0.001), A5 (p < 0.05), Xr|8
¥ (p < 0.001) 9] AdF%o] 50829 n|vt AP HTH} -
3HA =itk

3.1% Joha AL Y 2HS AN BE 9
2 Mo 5084] o A2HHTAN Flabl #34.
oA S Tefstol Bohe FPNEE F2Y vy

43 A7

e

A, BedbE, 55 e, TE4 4, BiER E= 50
9 v]gt QA HTH 50589 oA AAAEHTT
o]zt gileH, 11 ghe] FoFiE 5089 ol AMadH
oA frelEhA =3t

4. 5084 ol AArAHTE ¥ ZY26EF HDL-
ZYAHEL 177.3 mg/dLS} 42.0 mg/dLE 5024 1]
ok A3 70 188.6 mg/dLY} 44.7 mg/dLET §-25}
Al FYHp < 0.01, p < 0.05). AR Qo] 50%
9 ol AxAFTY EF FuU2uEF ol
173.8 mg/dL9} 73.9 mmHgZ 5029 v)vt AxHF+
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AR AN = AV - Bt} (p < 0.05).
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