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Body Mass Index, Dietary Intake, Serum Lipids and Antioxidant Status of Young Females

Hyun-Sook Bae'

Major of Skincare and Obesity Management Graduate School of Cultural Industry Sungshin Women’s University,
Seoul, Korea

ABSTRACT

Many epidemiological and observational studies show that distorted body image of normal body weight is widespread -
among Korean young females. This study was performed to evaluate the prevalence of overweight and underweight
of young females and, to compare nutrient intakes, body composition, serum indices (lipids, MDA Malondialdehyde,
TAS: Total Antioxidant Status) with different BMI groups. The subjects were 75 university students in Seoul. We
divided the subjects into 3 groups according to their BMI by IOTF guideline (UW: underweight group; BMI < 18.5,
NW: normal body weight group; 18.5 < BMI < 23.0, OW: overweight group; BMI = 23.0). Data on dietary intakes,
body compositions and serum indices were obtained in 3 groups. Differences on all of the above variables were
assessed by body weight groups. Using IOTF guidelines, the prevalence of overweight and underweight in young
females were 23%, 61%, 16% respectively. 3 -carotene and vitamin A intake of UW were significantly higher than that
of NW (p <0.05). Fiber intakes of NW was significantly higher than that of UW (p < 0.05). But intakes of energy
and the other nutrients were not significantly different among BMI groups. Calcium and folate intakes were 75%,
61% of KDRIs. Serum TGs were significantly higher in OW than that of NW, UW (p <0.05), but level of MDA and
TAS were not significantly different. The association of overweight and low intake of 8 -carotene and vitamin A may
be one of many factors predisposing obese females to a high risk of oxidative stress later in life. This requires urgent
nutritional intervention programs involving enough intake of fruit and vegetables, with modification of inappropriate
dietary habits. (Korean J Community Nutrition 11(4) : 479 ~487, 2006)
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AHOzata 5 2002; Hirsch 5 2004). HSHT 9} A=)k
o] SIS A AEH AT SIS B 79
o] Aol BMIS] Za W Ao Wb} dae] &
s WA 5 dsel #F FH U Mohn 5 2005;
Melissas % 2006). 22|t} IujolA= o)} Bdd I+
o] ¥R %2 AAolr}. =3t AR 3 2vel
ATEL HUEE Ure ZIEo] diFs WHOS BMI
(body mass index)®F 7] (WHO 1998) ¢ 23t Heo
2 feihet Al A Aol B o rz B oy
oAM= IOTE7L otrlelels o g AAI BMI 5
(I0TF 2000)& ZAZ 3l o9 AFEEFEES
etaty, 2} Al e AAAS, Ui AFHE A
8t 84 AAEE 9 TAS (total antioxidant status),
MDA (malondialdehyde) $55 #4138} o] 7ko] WA
£ stz gtk wetd 2 AT A9E EdE vge
AdiE 24kt 58 A7} A7) 9l 71971 ool
dFshs ANASY A7l dish 2l JixE ¥4 2
vphgh AAES AEE 5 e dYus T2

o 7& Ans BEH A Bk

A7YS U B

1. Ay

Mg S distmel] AgrE] 1738 o=} g 75
S dPdeR 2 A7 HA g BEHE Ayt o) 5
& iAol dis] AoldFH ANl AAAZE AAst
dHS AFHT T Y3EHH AL AAERIch ZE 24}
+ 2004 11€5%E] 20054 2€ Alolof] A5 £
AT M= 2000 International Obesity Task Force
(IOTF) 7} okroRRIE tiFo 2 AAS 7158 2AR ZAF
S BMI (kg/m?) ol wheh 492 735, &,
AAFT(BMI < 18.5)& 178 (22.7%), 337185 <
BMI < 23)2 467 (61.3%), I}AFT(23.0 < BMI <
24.9)2 68 (8%), ¥ITHBMI > 25.0)2 6% (8%) it
A% AF7E 250 (kg/m?) o1 HITHEL A5 T F
# BMI7} 26.3 (kg/mP)olglong spFFol] XA
Table 19 th&3 Zo] AAEF(Under weight group:
UW), A2 Normal weight group: NW), 212+
(Over weight group: OW) o2 A3 7S BEsigin)

2. AoIyFEA
ATHER Fea AT &7 A8 2472 g
He(1Y 10 1 Aoz AAsich A2 ARdo

S 2 Adel s ArEF e, gdRiEe] B
F2 ket B8 771 95ke] food model®} ARR S
2 BE 329 FulFEe AAs] 43 2 2249
T AFRe] 7hsd AgsA 2AEEE sk A
B AAPIES i AHFL sEgUstalog s
AE7H- Can—programell AFAHFS AFsl] 7 g%
& kg ARSI

3. A HIE R MYR &Y

WIS S ARAIE o8-8 5783133, Inbody
3.0 (Bio—electrical Impedance Fatness Analyzer, (5)
Hlo] @ Azo) ~) & o] &3] AF(body weight), HAZER]
Zr(body mass index: BMD), AZj¥ (intracellular fluid),
A3 8] H (extracellular: fluid), E4% 8 (total body
water), e &=k (protein mass), 712 e (mineral
mass), T5%(soft lean mass), AAW&(body fat mass),
AR W& (percent body fat), EHA|H&(WHR: Waist Hip
Ratio), 712tAHE(BMR), ek 2 Aol 2843 5
dE S48k

4, YEEE HAL

AEE YAEERE FoF dof Aol U3
& FAPE ARESto] AAIEGITE A AYAAL o] F

2] AP A7) 12402 o 34 ¥ FHeHe o
AN < 10 mLe) FHEE AR F AL 14

ZF R 3 4TelA 2000 rpmelA 1083 AR5k
4T A5 Bl #ARA7A -80ToA WER T
33k 839 9| A= (total cholesterol), HDL—Z
HAHE, LDL-ZdAHE, 4924 (triglyceride), mal-
ondialdehyde (MDA), total antioxidant status (TAS) S
TA8HATE @39 A8 FE(total cholesterol, HDL—
cholesterol, LDL~cholesterol triglyceride) = ADVIA
1650 (Baver, Japan)= ©}-83te] 43ty x|A3i3lE
Q1 MDA+ HP 8452A (Hewlette packard, America) Z,
8% T35 (TAS) 2 TAS Kit (RANDOX Labora-
tories Ltd, Ardmore, UK)& ©]&3}o] Hitachi 7150

Table 1. Distribution of subjects based on BMi

BMI Mean + SE N (%)

Underweight (BMI < 18.5): UW 17.67 = 0.14" 17 (22.67)
Normal (18.5 < BMI <23.0): NW 20.67 £ 0.19 46 (61.33)
Overweight (23.0<BMI<25.0): OW 2353 £ 005 6 (8)
Obesity (BMI 2 25.0): OW 2632 £039 6(8)

"Mean = S.E. -
N: number, UW: under weight group, NW: normal weight group,
OW: over weight group
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5. Atzgy
& A3= SAS (Statistic Application System) Pack-
ageE ARESte] B TEeAZ Jehigich Kolmo-
grow—siminnor test® TS 2159 FAFEIHRE 5]
& F AEE she AREY] tsidE ANOVAS 24
}9&‘ BTHEEE BolX| o 2Ag e dee 214
GLMOZ o445 ATt BMIS} 4o)xd3E,
]% ] GYAAFE U TAS, MDA 55919 A
BA3 T Spearman rank testZ £3589t
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1. AR MMYIE U Y

AT WA HE A2 20.84), AR 162.0
cm, AFE 54.3 kg, AAAZFA G BMD & 20.7 kg/m*E
ZAFEITH(Table 2). AAF Aol W=t UW (BMI <
18.5), NW (18,5 < BMI < 23), OW (BMI = 23.0) 2%
EF3IE o BE AAEEA BMI £3F 723k xjo]
7 A} & UW Folld AU, & R Aoy
AT, 5% AALE AAY €%, 712 g3 2
ARS, dekEd, g 2593 9 WHRO] NW . ToilA
B} §o7 07 Wk (p < 0.0001) NW 2 A7) Al
FEEE OW FM R fold o2 wektk(p < 0.0001).

[ R I
Table 2. Anthropometric measurements of the subject

W @ %481
LA AL UW 21 NW Z7hell= 823 j0)7} )
Aot OW ol UW 73 NW FolMrt fodog
E3Hp < 0.0005).

2. YoMy =N

ATHEAE oA AdH E FUdh AJHFE Table
3ol Uehilth oluix] dae2e FuldAbrl 1,634.6 keal
2 KDRIs (2005)°l4 AAIgt = 2,100 keale] <F
78% )L, BMI 73 A4#H Y FA3Q) 2Jo)5 Ko
2 okgitk, £ AFAE 9] CPF (Carbohydrate : Pro-
tein : Fat) ratiox 57 : 15 : 288 $-givlalolA] IRstn
UE 204 o) AHFY 55~77 1 7~20 : 15~25¢9] B
3 ﬂ@oﬂﬁﬂ =] HFHu)7E ohi Eohch Gl A4H

22 KDRIs (2005)9] 141% %<1 63.3 go|gich et

rdﬁ#%bﬂ*i 284 vlErRIe] A9 vjepy) Agl vER EE
KDRIs (2005)2] AFEE Zysh= $5013 00 +84
HlERe] A4 KDRIsE 23sh= 4TS B 992

T HER Bg £0)3la, fat viEkl Co dHsEe 7
2} KDRIs®] 61%, 91% )31tk KDRIs (2005) K.t}
3o HFeEe Hel 7]@_:? 23 202 KDRIs
(2005) &) Z+z} 75%, 90% “3FFFo)Th

BMI &3 A# 9 F3t 20| 8 H]l JUdaE f-ca
rotene, BIEF] A, A48t} f—carotened] 3¢ AAF
o9 A 3,.305.95 pgdy, AAAFEY HAREE
M ZHt 1,890.09 rg, 2,487.84 pglZ AAZTol

UW (n=17) NW (n = 46) OW (n=12) Total (n=75)
Age (yrs) 2076 + 0.29" 2067 + 0.22 2142 + 0.56 2081 + 0.18
Height (cm) 16276 £ 1.04 161,67 = 0.82 162256 = 1.22 162.01 = 0.58
Weight (kg) 4682 =+ 0.67° 5410 + 0.77° 65.63 £ 1.40° 54.30 + 0.86
BMI 17.67 = 0.15° 120,67 £ 0.19° 2493 + 0.46° 2067 £ 0.29
Intracellular fluid (1) 17.51 = 0.25° 19.23 £ 0.26° 2153 £ 0.58° 19.20 £ .0.24
Extraceliular fluid (1) 873+ 0.14° 934+ 0.15° 10.32 = 0.30” 936 = 0.12
Total body water (1) 2624 + 0.38° 28.62 £ 040° 31.84 £ 0.87° 28,60 £ 0.35
Protein mass (kg) 7.01 £ 0.10° 7.70 £ 0.10° 8.62 £ 0.23° 7.69 £ 0.09
Mineral mass (kg) 249 £ 0,03° 2,67 £ 003° 290 = 0.0¢° 266 = 0.03
Soft lean mass (kg) 33.26 =+ 0.48° 36.19 + 050° 4048 = 1.10° 36.21 £ 045
Body fat mass (kg) 11.08 = 0.39° 15.17 + 0.38° 2225 £ 1.18° 16.37 £ 0.50
Percent body fat (%) 23.60 £ 0.66° 27.97 + 045° 33.83 £ 1.4¢° 2792 + 0.53
Waist-Hip ratio 076 £ 0.00° 0.80 £ 0.00° 0.85+ 0.01° 0.80+ 0.00
BMR (kcal) 1,307.68 + 13.90° 1,393.18 + 14,18° 1,497.02 + 32.33° 1,390.34 £ 12.48
AMC (cm) 17.66 + 0.11° 1915 £ 0.13° 2094 + 0.28° 19.09 = 0.15
Arm cir (cm) 23.29 £ 0.12° 2576 + 0.18° 29.24 £ 0.40° 2576 £ 0.25

ab.c

Different alphabet means significant different statistically ot p < 0.0001.

*: Different aiphabet means significant different statistically at p < 0.0005. "Mean + S.E.

UW: under weight group. NW: normal weight group, OW: over weight group, BMI: body mass index,

AMC: arm muscle circumference, Arm Cir: arm circumference

BMR: basal metabolic rate,
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Table 3. Nutrients intakes of the subject

UW (n=17) " NW (n = 46) OWn=12) Total (n = 75
Energy (kcal) 1.636.21 = 105.54" 1.650.15 = 60.84 156227 £ 76.56 1.634.63 = 9587
Carbohydrate () 226.64 = 3458 227.49 = 23.74 23425+ 3175 237.43 £ 1643
Protein (@) 6037+ 019 6283t 2463 5562+  3.33 6332+ 396
Fat (g) 5058 + 1095 4873+ 615 4705+ 9.7 52,12+ 453
Cholesterol (mg) 292,66 = 136,04 256.88 = 67.0 190.30 = 97.98 31518 = 4572
SFA (@) 673+ 538 479+ 538 672+ 77 874+ 183
MUFA (@) 766+ 555 559+ 266 649+ 612 8.68 + 1.47
PUFA (Q) 650+ 232 534+ 102 419 1.91 7.03 £ 090
P/M/S ratio 1:12:08 1:1:08 1:09:07 1:08
P/S ratio 1.00 1.09 0.66 1.29
w3 fatty acid (g) 078+ 058 054+ 024 049+ 046 091+ 020
w6 fatty acid (g) 554+ 203 467 = 092 3.76 = 1.76 622+ 085
w6/w3 7.35 8.48 8.20 9.86
Fiber (g) 404  099° 524+ 076p 453 = 1.14% 530+ 056
Ca (mg) 507.71 £ 129.53 465.86 £ 70.05 488.02 = 129.24 523.49 + 53.40
P (mg) 677+ 7124 674 = 4012 664+ 7617 870.77 = 5856
Fe (mg) 1159+ 248 1163 1.62 1134 254 1259 = 1.53
Na (mg) 2,949.79 = 967.48 3,435.84 + 200,13 324315 = 39891 3,487.04 & 27585
K (mg) 2,120.46 + 318.88 2,070.41 = 206.65 1.969.49 + 307.34 2,151.14 + 154,22
Zn (mg) 656+ 223 700+ 095 8.63 + 1.80 799+ 123
Vit. A (zg RE) 78223 + 279.32° 542,03 £ 112.30° 613.04 + 241.09% 718.51 + 112.06
B-carotene (1g)  3,305.95 £ 1,695.52° 1,890.09 + 599.78° 2,487 .84 + 1,542.18™ 3,024.03 + 580.69
Vit, E (mg a-TC) 1287 £ 437 1096+ 219 915+ 3.3 1276 £ 157
Vit. B (mg) 103+ 024 097+ 014 082+ 02 1056+ 012
Vit. B, (mg) 1.4+ 027 157+ 045 130+ 0.03 112+ 014
Vit, B, (mg) 172+ 019 1.58 £ 0.06 128 012 167 = 016
Vit. C (mg) 7874+ 1896 6994 934 58.18 =  17.56 91.41 £ 16,58
Folate (xQ) 211,67 = 2478 17688 = 11.94 16066 = 2310 196.77 £ 19.58

*““Different alphabet means significant different statistically af p < 0.05. "Mean + S.E.

UW: under weight group, NW: normal weight group, OW: over weight group, SFA: saturated fatty acid, MUFA: monounsaturated
fatty acid, PUFA: polyunsaturated fatty acid, P/S: polyunsaturated fatty acid/Saturated fahty acid ratio, P/M/S: polyunsaturated

fatty acid/Monounsaturated fatty acid/Saturated fatty acid ratio

A A AF TR 337 B8kdhp < 0.05). AfA
o] AL, B AFTolM AAFLel vls felHoz A
#H7t %‘3&5}(13 <0.05). BMIZ?F 324 AHF= 47.1~
50.6 g2 e Apo|7t Gk E3AE GUEX
s, SRR sk A e glejME BMIEzE
Fojgt zo)7} ik

3. @%9 NAYE, F JMs R NEIMOPHE

E JdFAES BMI 7ol mE d3e) AANE(F
ZY4HE, HDL-Zd2HE, LDL-ZAEE
MDA, TAS ¥%& Table 40l A5k %7&4 A
214 &2 Ae UW oA 66.08 mg/diZ OW TellA
9] %9l 89.42 mg/dl B}t f-9A8o0= Wthp <0.05).
g3yo) FFAEE F5E 172.29~185.92 mg/diE BMI

AR,

7 s zlojE Holx ggter, & AT dAE
He 3 FZALHE 55 176.96 mg/dlE A1EA]Y
9] oS e 3t Kim & Jung (1999)2) 188.6
mg/dl Bt} ohh @9koy} Yoon F(1998)¢] BHugh <t
29 oty e 177.31 mg/digh= 2 4X)31%c} HDL,
LDL Z92HE 559 AIS BMI 7o W& #23 xjo)
& HolA] gsith AAdAtstEe 590 MDA ¥k8} #
Fakslsel TASE BMI 7+ 523t Aje)7t vehx] oF

32 0°"
T

4, NAZNLBM)S I¥2
Aad

BMIg} doFiAdz eke] g B4 3= Table 590 U}

ERAISITE NW FollMe= 8 4359} BMI bl &

HA, NYR X EANES2

o)

—carotene



Table 4. Serum levels of lipids and MDA, TAS of the subjects

o ¥ %483

UwW (n=17) NW (n = 46) OW (n=12) Total (n = 75)

Total cholesterol (mg/db 172,29 + 7.52" 176.35 + 3.48 185.92 = 8.43 17696 = 3.04
HDL-cholesterol (mg/di) 57.29 £ 3.19 56.67 + 1.76 59.58 = 3.26 57.28 = 1.39
LDL-cholesterol (mg/dl) 67.06 £ 2.78 102.81 = 2.84 108.45 = 6.64 103.43 £ 2.41
LDL/HDL 1.82 1.89 1.86 1.87

TG (mg/dl) 66,08 = 2.78° 84.33 + 2.84° 89.42 + 6,64° 81.23 + 241
MDA (umol/l) 2.44 £ 0.30 251 £ 0.15 235 £0.38 247 £ 013
TAS (mmol/l} 1.08 £0.03 1.12 £ 0.03 1.12 £ 0.03 1.11 £ 0.02
Al 2,07 £0.12 221 £0.09 217 £0.15 217 £0.07

[ehexat

Different alphabet means significant different statistically at p < 0.05, "Mean = S.E.

UW: under weight group, NW: normal weight group, OW: over weight group, TG: triglyceride, MDA: malondialdehyde, TAS: fotal
antioxidant status, Al (Atherogenic Index) : Total cholesterol-HDL cholesterol/ HDL cholesterol

Table 5. Correlation coefficient between BMI and nufrient in-
takes

Table 6. Correlation coefficient between BMI and Anthropome-
fric measurements

Variable oW z'\\;lvl W (%) Variable oW m,l T 0%
(n=17) (h=46) (h=12) (n=17) (n=46) (n=12)

Carbohydrate (@) 0.094  -0.023 0023 0075 Height (cm) 0027 0125 0092  —0.049
Protein (g) 0.068 0079  -0534 -0.080 Weight (kg) 0659° 0730 089" 0.900™"
Fat () ~0.145 0.065 0066  ~0.076 Intracellular fluid ) 0.461 0.560""  0.439 0.701°"*
Cholesterol (mg) 0444  -0.196 0378 -0.050 Extraceliular fluid () 0.452 0371 0434 0.533"**
SFA (@) 0.031 0020  -0149 0001 Total body water (1) 0.470 0.503""  0.453 0.659™"
MUFA (g) -0086  -0038  -0.130 -0063 Protein Mass (kg)  0.467 0.564™"  0.431 0.703™**
PUFA (@) 0226  -0.204 0245 -0116 Mineral Mass (kg)  0.460 0.518™  0.448 0.668™"
w3fattyacid (@) -0034  -0.137 0393 -0.138 Softlean mass (kg) 0468 0514 0.446 0.669"*
wofattyacid (@) 0226  -0.154 0219 —0.083 Body fat mass (kg) 0535 0790 0835  0930""
®6/w3 0001 -01%%  -0014 -0085  waist-Hip ratio 0319 0613 069"  0847"
Fiber (g) 0448  -0.037 0286 0040 BMR (keal) 0259 0500 0409 0635
Ca (mg) —0109 01460210 0006 AmC (om) 0.706"  0835™" 0693° 0912
P (mg) “0018 00820023 ~OM7 A i (em) 0934 0.984™" 0984 0994
Fe (mg -0.597 0296  -0457 -007% *, wx, +x%: Significantly different af p < 0.05, p < 0.001, p < 0.0001,
Na (mg) 0.146 -0.043 -0.190 0.073 respectively. UW: under weight group, NW: normal welgh'r group,
K (mg@) —0408  -0099 —0367 0167  OW:overweightgroup
n (mg) -0.314" 0.066 0023  0.189 ,
VIt A (ug RE) ~0126  -0277  -0168 —02s7° O eI EAO] vERLI, UW el BMIsH A, A
g-carotene (xg) —0207  —0307" -0251 -0283" W % JeISEE L gl Tl folst of] A
Vit.E (mgaTC)  -0.428  —0.037 0286 +-0.135 PAdo] Uehdt) OW Folld= A% Ax|9eEk WHR, 4
Vif. B (mg@) 0.262 0.091 -0491 -0.110 F=7 2 AT S E oA G235tk ko] AlpiAjo] Lkekdt),
Mo oam o -oss o BMI EWE UAE BV 09 el duei
Vit. C (mg) ~0.411 00156  —0498 -0160  “TERAR @Stth(Table 7).
Folate (ug) 0158  -0.114  -0336 ~0.231

*: Significantly different at p < 0.05.
UW: under weight group, NW: normal weight group, OW: over
weight group

o] AAAdo] el UW FollA Aia ofde] & s}
BMI‘TLL{M] %94 dado] JERsth BMISH AAAE &
Y B4A9E Table 69 AAISIGCE NW
Tr—_%ﬂ’ﬂ‘“ "‘17&,“3: A &gt B AAASZE4 BMIS}H #-2

ni

& AT WAES I0TF 7% A% Ad#3A|+ 22

= AAZ, AdAF 2 $AFTTe) 22.7% (179), 61.3%
(469 2 16% (12%)Ft. ojge BEokte Meat 3
AL 3 A9 71004 143488 T o2 § Lee

5(2003) 9] A7olx el Zhzke] £23 25%, 66.8%, 7.9%
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Table 7. Correlation coefficient between BMI and Serum indices
BMI

Serum indices uw NW oW (nTZTC;IS)
(n=17) (n=46) (h=12)

Total cholesterol (mg/dl) —0.143 0.042 0045 0.110
HDL-cholesterol (mg/dD) 0088 -0246 —0303 -0.072
LDL-cholesterol (mg/d)  —0.216 0.125 0.079  0.091
LDL/HDL -0.240 0.277 0245 0.118
TG (mg/dl) -0.162 0.229 0524 0319
MDA (umol/i) -0.101 -0.124 0267  0.007
TAS (umol/D -0.126 0.007 -0.113 0.075
Al -0.222 0.308 0335 0.164

UW: under weight group, NW: nomal weight group, OW: over
weight group, TG: triglyceride, MDA: malondialdehyde, TAS:
total antioxidant status, Al (Atherogenic Index): Total choles-
terol-HDL cholesterol/ HDL cholesterol

S} H TS o & ATFUIREANAN BATTY BES
o] tha Fovt AAFTH FAAF T BEE FAM
poa=g

B AAFAFE 20.1 kg/m?, AADEFRE 27%2
Kim 5(1998)°] B1gt 429 o2 AdZA| 5
20.0 kg/m? AALEE 25.2%9} Son & Sung (1998)°]
Bud Az AR o) FAHRAS 204 kg/m?,
AAGEE 27. 7%} WS ARSI v B FAF O
Azte} B AABAGTE 200505 SHederstsiola A
AJgE 20t ©o]F AJQle) Ha AABASG 22 (kg/m?D) Bk
oRZE W AT AR B A, AEUe] 19.2 L,
AZAN 94 L, TFEEE 286 L, Azt 97 kg,

AWF718% 2.7 kg, ANZSHF 36.2 kg, A& 27.9%,

AAEE 15.4 kg, HFALE 0828 AEA9 e
o 3 Kim (2003)°] Bus AEUjed 17.7 L, A%
9JN 88 L, AFHE 265 L, A wAZ 96 kg, A T
714% 2.4 kg, AW 25 36.1 kg, AALE 27.2%, A
A2 14.5 kg, BRAE 089 2xA19) fABII. A
49 A, AZU Axelde] vzl 21 12 IAshy
AES) o] Z71e A4S HFo] WAISHA Ik B ATy
A2 S A4EA WYl 21 100 E3gik 2 A7
A Z TN HEHo] HAFAFT T ARF T L
o FoFoR =W Aik= HREe] A9 A Eask)] 5
7¥sh= dRbd Hgka dx|ssich

2 AR euix] HHES B 1,634.6 kealE A
2R AAE e Z Kim 5(2003)°] B8 1,670.5
kcal®} ZAdAY Adf8E tdeZ gt Park 5(2004) 2
ATelM 9] 1,634.1 keal®d FARBIR T, AeRHY HF A
% 2874 o338 o2 ¥ Kim $(2003) 59 &7
9] 1,775 kcal BTH= ThA W@kt o= ofgjAe] B

dHo] 20.8410 002 Ao 23t x| HFH 3 zjo]
Ql Rog Ayztdn}

A AdFHel Slo] 2 AFTHE S Aol sle
L FHAIFT(1,562.3 keaD o /3A41E(1,650.2 keal)
H AAFT(1,636.2 keal) X T} A=) AH7F 3 7
&8 B3tk Ryu & Yoon (2000) 8] Aol sA)1EF
8] AEgAIA eUx] dFF] Wdol B vt 9t
B AFoAM BAFT J 2o o] FAAFEL} AA)
ol vl3) fodo s wohd AL AAFTEH AAAFE
Toll vl AAFTTY ZHZo] frlF oz ol 7| xuAk
o] opzl Aog Azt

B AFelae] Tl 9 AAHFLE 47} 63.3 g
52.1 go % Kim 5(2003) 9179 63.3 g3} 46.9 g} v}
WA ©ElE HHBE AR oW A ALHFE B AT
WA AH7 o B3th AARARE g g2
AL Blovt ARG Qo] vl B3
3l = wb/w3 B1E(EA~10/)F P/M/S H1&(1 1 :
Dell &8to] AdAFARES ulgag 2107 AR
f—carotene HFH7} AANS A FAAFTl vls] &
oAor U AL FHL oo} Ak A
AAFTANN o B9kd A dBAA B o AAFE
oA B—carotene® Aol ER3F ol 9 ohaRe] 43
7F B37] W22 AZbeEch Paik 5(2000) 2] A7l
AAF o] AeAFTEY FHoz Y HH7 B
£ B1% v} Qlok THAQ Galan 5 (2005)& A9
Y3 B—carotene EE7} HITRIAA ©] Wty A}
ox2] B—carotene HHAFE AASS Husksitk BMI
9} 83 B—carotene T 9 AHAde] Rug g8k
TEoA A f—carotene FEY o7 Aol 93
F ele 99 #APE A= A At (Nierenberg
S 1989; Ascherio & 1992; Rock 5 1997; Kant 2002;
Suzuki ¥ 2003; Andersen % 2006). &, B9
839 p—carotene =7t WolAlE AL Aol p-
carotene®] A X Al gt Aoz ofARIL) g-
carotene FAH 22)0] Tk 7o) ARt Fapo] A
Q1 Abel] vl3l f—carotened) 57t ZrlEkE X2 o
2 F7 - AR %ol Yol EHo| B—carotene F
57} Wolx|A Hof o]Z I3t dldleo] HAdEE Aol
(Wallstrom 5 2001). f—carotene AuA|Ee] £319)
AZA7HFA ] Fash a3l Jgio)|mg FAFds
Z 3 9 oRiFe HHAE T AFH A =70)
3 g3t

B ATdAREAAN RS $EEE d9a2e




2T datoldth Z42 KDRIsY 75% %<1 523.5
mg2 2 Kim $(2003) 8 75 vIR% 8] AFelME
(Cho & 1999; Lee & Sung 1999; Song & Paik 2003)
AFFHT @A A ge] sl Fdr] 2 Adv) 2
710l ZedF FE5E 1917 ool W kel niEAEA] &
3 Q& v|X| P2 (Carrascosa & Gussinye 1995; Groff
& Gropper 1999), A4’17] 2719 o SAZE s
Ro] FolHtt Fostty AT Zd JFIHE FX8P]

AME 7 2 FAlES 2SS 2 AHE FE0] &
2w Gl A aAE € 7 Jde ARY AAEF
xS dEnET AHAH] AAH oF skt

HAMIFE KDRIsY 61% FEollernz dalzrld &

L38F 2F gobi]l gatel Aol Holr18E XEst £

2351 QA d 32 (Elmadfa S 2003; Van Rooij 5 2003)
1

F

M FE A3} ofAlE FHE] AHshe A5Te g0
I 3t}

£ 79 g3y He] #4472 Kim 5(2003) 8] 9+
Az}l nw e o, BF 9 FdAHE F=(176.7 :
188.4 mg/dl), F4XA ¥5(81.2 : 67.4 mg/dl), HDL
FYAHE $5(57.3:69.9 mg/d), LDL SHAHE ¥
$(103.4 :105.0 mg/dl), Al (2.17 : 1.86), LDL/HDL
(1.87 : 1.57) 2%, & AFdAtEAN SYANAEE,
gealAsx]4=¢] Al @ LDL/HDL ratio”} thk &,
HDL SHAHZ $5& thh HWith o] 2 F¥xds
F2 n|FIFYZYAHE 752 7B (NCEP: National
cholesterol Education Program 2001) ¢4 #A|A)EF 715X
£ F89E 9 379 FAR (FZY2HE < 200 mg/d],
22974 <200 mg/dl, HDL Z#A=E > 35 mg/dl, LDL/
HDL < 3.5, A1 <4.0)ol X} ISR AFEe
739 HAFEFo] 89.42 mg/dlE AAET9 66.8 mg/dl
of w3l FoskAl =3 22 F72] Li 5(2004) 0] BMI
7} YRR FARA BRI wobd S Budt Auel &
AFEISATE w3t H1E fol8 AjolE HolA] Yokt F F
HAEHE, HDL—, LDL-Zd2HE 555 FAF T4
Y g A%ES BT oA e} AAdFHZ] xjolrt ¢l
RS v o) 52 FI AESGHY Holof I3t R
o2 AR} YR Wakabayashi (2004)E BMIZ} &
71kl ue} @42 AAFTrt Fole AES Hudt v}
otk & ATAAES MDAEER] 247 mmol/l& Bae
S(2005) 2 36.64 <3419] 4.99 mmol/] Bt} W2 40|
Aot ol el wet AARRlEY Tt FTEk
A3 2EYATF ARE ] JE Aog AdEHEE v}

v # =485

S Aol wHE 715 AL G AFHE FES] ok
} Zlojt}. g9 Tosukhowong =(2003)-& 8% A&
Astd Eake] RS ) At ATelA A
& AgANA 5 FAshAe] BFEo Axp2 23
FAbst Fokae] A7 gatslE s AdATEY o 198
F 8-S Aldsiolch
AAAZSTED BMI el A #4980 7 e
9] Aol veld Eo R AAIFTAE A%
g BE ASXUY, AAFTTAME AF, AR
Z, FEESEY @ AdEuiey FAFEIME Al
AR, WHR, H25Ed 4 deg=dsict S 2
AFrolA AF, FeSEd, AgEwr BMISH /2l
o] AHde B3loh web oy Qo] xEE ¢
AT AEY 2o T T ASEIE L3N 7)
2 5 QS HOZ AR, & A7 A XYl =
1 A& el i) AlgEeEE v} oAy
Hokda GAXEE YFEs]ole v A
Ue Aoz Azt Jejv & A7 Azl veRd
AE EUE 033 o] Adstmzl gt} ARNTAE
o] Z} AF3te]] wE ibske T AEEels feldt Aol
E ooy Aol FAFE Tl Tk Fouks
Q1 B—carotene? HIEFIAS] AF 7t AAFol vls) 4
Qeorng nvter} SIS # 9l okllRe) HFHE F
7 W AR ER A7) AAE ¢ g ZAEs) wet
A B - o AFHTES BEdE 839 P 45
& & Sl viRkes A% YYwSs T2 i
A7 23] Fasirt
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29 ¥ TE

AEA] A AAxgty 759 th o2 BMIS I0TF
(International Obesity Task Force) 7)1&02 AAZT
7 AAETE 9 FRNFEOZ 1Pro] AojE ATAE,
AR N (Y= Q%% MDA: Malondialdehyde, TAS:
Total antioxidant)& AAlsle] ZF AFTERE 7] UAE
9] o]z} QA& B35t thed 2L FES ISt

1) ANFTEE 22.7%, BIAZTT-L 61.3%, FAFTTS
16.0% %t}

2) AAFrelA f—carotene®} HIEFI A2} AFH7} A
AT vis) frelFe® wa(p < 0.05), AT
oAl A2 HAF7 AAF T et FrYHer FU}
(p<0.05). 2 8 ¥ A iR 3= 4 AT



486 - Aoh9=] BMIo e Aol43] % Fiaks

el zloizt Qilek 2T 94 43= KDRIs (Korean
Dietary Reference Intakes)2] zZ}2} 75% @ 61% 4=
o3itt.

3) AAAST FEE(FR g3
Ao 1A e S8 AdEd, AgesgEy o
BHRAE) & AAF A BT FAANZ RN, FAAE

oA e HAFTA B} f-o8tA] =9 < 0.0001).

1) B4 FHNEEE BAZ TN AANETH P
AZT wlsh 2ot feldoz 3korkp < 0.05), MDA
9 TAS 5= 2 AFEhl f2lg 2jol} gick
HAFZN FABIUEel f—carotene} HlEp A
o) A#7k AAFT i) AGom e, wksr} Sk 4
S 7 9 obilel HHFTP AsREdAE 7aA1T 4
F28 A%l I & 9IeS Yo YUmsEe
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