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Dietary Intake, Serum Lipids, Iron Index and Antioxidant Status
by Percent Body Fat of Young Females
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Abstract

The aim of this study was to measure and compare nutrient intake, anthropometric measurements and serum indices
by percent body fat as one of the index of obesity degree in female college students. Additionally we attempted to
investigate percentile distribution of fat free mass index (FFMI) and fat mass index (FMI) for developing reference
values for these two parameters. The subjects were 91 female college students who were classified to 4 groups
according to the percentile of percent body fat (Groupl: 25 th <percentile of percent body fat, Group 2: 25th <
percentile of percent body fat <50 th, Group 3: 50 th < percentile of percent body fat <75 th, Group 4: percentile of
percent body fat> 75 th). The mean percent body fat and body mass index were 28.2%, 20.5 kg/m* respectively. The
mean energy intake was 1707 kcal(81% of KDRIs) and vitamin C, folate, Ca and Zn intake were 73.9%, 54.7%,
79.6%, 97.5% of KDRIs respectively. Most nutrient intake (energy, carbohydrate, cholesterol, fatty acid, Ca, Fe) of
G4 was lower than that of G1, G2 and G3. Serum HDL-cholesterol concentration was significantly lower in G4 than
Gl, G2, G3 and it tended to increase as percent body fat decreased. LDL/HDL, Al of G4 were significantly the
highest among the 4 groups and increased as percent body fat increased. The mean fat free mass index and fat mass
index were 14.5 kg/m’, 6.0 kg/m’ respectively. The criteria of sarcopenic obesity which has been defined as under
25 th percentile of FFMI and below 75 th percentile of FMI were shown 12.8 kg/m?, 8.2 kg/m* respectively in this
study. In conclusion, we should continue to more systematically research on the studies of new obesity measurement
which includes FFMI and FMI as one of the variables. And the public education for weight control that emphasizes

both the understanding of body composition and the importance of nutrition balance is also required. (Korean J
Community Nutrition 13(3) : 323~333, 2008)
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(tumor necrosis factor—a), IL—6 (interleukin—6) 3}
U adipokine®] e XI5 e A3E SV
7|30 Z5FE A7 ol s o de o] B2 A
7k o B 25 48 72t (Roubenoff 2004).
ol A AFoltE A FM 5=l st AR
w2 A F71E Qs tiAbE el g {EE 7hsAd o]
olm|sit}. WebM AR 53], AAgEa 252
E4st ARALR)=(FFMI: fat free mass index) 9} A
A2 = (FMI: fat mass index) & 18 3¢ A+AA
Ho| ke v|vkdgke) 247150 D4 v}, Villareal S
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o] Al 22 W& sarcopenic obesitys 32 EokE 3}
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9} #do| glso] B3E 31 vt (Heber 5 1996; Guo 5
1999; Villareal = 2004).
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1) MNHF

AT A=Y A2 AFAE ol &3l S3% 3 Al
AR BX17] Inbody 3.0 (BiospaceAl, 3 )& o] 8310 A
=, 5, ARG, AASE, 9] = i s2E
g2} v] (WHR: waist to hip ratio) 2 A& = 2|4 (BMI:
body mass index) & &38R} 1 AX WA= (FFMI: fat
free mass index), AAWAG (FMI: fat mass index) 2}

olo]] WhE BMIE 53 2 34 08 3t (Schutz
5 2002).

FFMI = fat free mass (kg)/height (m)?
FMI = fat mass (kg) /height (m)*?
BMI = FFMI + FMI

2) Mg R HANE BY

AL 12A17F o) 5 Aol 24 84| ~9A]o]| o] F
o] Fo}. 1 TS o] g3t FHUE 20 mlE F 3t &
2|4 3057 kx|t 2500”3000 rpmeA 15~20%
AR Bt g 83 EEEsit. EelE €30
A F=ZF#H AH E (total cholesterol), HDL-Z¥ A H &,
TR R FE= ADVIA1650 (Bayer, Japan) 2.2 %
A5tH 31 LDL—-EFHAHE<> Friedewald 3242 o|&3}
o AE3ES T (Fridwald 5 1972). Malondialdehyde
(MDA)+ HP 8452A (Hewlette Packard, America)
2, Total antioxidant status(TAS), JvlIETZ3EE
Hitachi 7180 (Hitachi Japan) ® #43ta d&, TIBC
(Total Iron Binding Capacity)— Cobas Integra 800
(Roche, Swiss)Z £4813{t}h. ERAFHRS BNII(DADE
BEHRING, Germany)E ©|-&€3}% 11 #H2lg€& ADVIA
CENTAUR (Bayer, USA) & ol-&3}o] #4313t
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1. 7YY MAHE R HEY

Table 16X} Zo] 744 AFohdrte] Had=-S 20.8
Al, AL 161.9 cm, S 53.7 kg, AAFAS (BMI)
= 20.5, AREE 28.2%° |t AR =L A X4
Eof wle} 255 W2l o)1= 1%, 25 A ~50H &)
TGS 27, SOHR~7om A WETE 375, 7oA W
AT ol 4r o s BFsIeich 95, A% 2 52

Table 1. Anthropometric measurements of the subjects
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1) oA W FYr HY

Table 20§ A WEo] w AFIAES] o= L
¥ AFFE AT F WA oJA A
(Korean Nutrition Association 2005)8} ¢k 81% 4=
¢1 1707.0 kcalelglal CPF (Carbohydrate : Protein :
Fat) ratio= 58.2 : 15.4 : 26.4% 2ztolAd A3s)
= 20M o ddEte) 55~77 1 7~20 : 15~250| H]3} X
Z oA 9] o] A 87} kA F %

Fig. 1914 Benke) o] 7+ 78 CPF H|&9 4% 1
T A= 59.2: 15.3 1 25.5, 2794 60.0: 15.0:
25.0, 3FoA = 58.4:15.5: 26.1, 4FAE 54.9
16 : 29.101c}. 47tollA vhax] 339 Hlf‘fH A7 oA €]
AF v)go] oA 3T DA HIH S 66.7 g0 2
KDRIs(2005) 9] 2k 148% <=5=°]%}t}. vlEh el 49 |
24 Hel7IQ) HIEFI A= KDRIs (2005)9] d33&#S 23}
3= o1l 84 v|El oA KDRIs (2005)2) 8%
%% ZIpeR= AHTES Bl A o, HRE2

Bl EMYIB,, Yolotalo| R vletICe Ak ZH2
KDRIS(2005)94 73.9%, 54.7%S . F714 AFEA
KDRIs(2005) 8] EFHTH 9 A3 A3 1l F714

= g3} old o & Zh7t AR 79.6%, 97.5%° 130

77 79 f-2%k abolE Rl A e FHAHEY

Gl (n=22) G2 (n = 23) G3 (n = 23) G4 (n = 23) Total (n = 91)
Age (yrs) 20.68 = 1.46" 2091 £ 1.93 20.83 + 1.47 20.87 £ 1.71 20.82 £ 1.63
Height {cm)] 162,55 £ 524 162,83 = 4.82 161.09 + 3.64 160,97 £ 4.65 161.85 + 4.62
Weight (kg) 48,36 + 3.75° 52.17 £ 5.76° 53.81 + 4.84° 60.25 + 5.84° 53.71 + 6.63
Body fat mass (kg) 11.15 £ 1.10° 15.07 & 6.22° 15,87 £ 1.65° 20.05 £ 2.96° 1559 + 4.75
Percent body fat (%) 23.08 £ 1.31° 26,38 £ 1.158° 29.48 + 1.02° 33.45 + 2.68° 28,15 £ 4.18
Waist-Hip ratio 0.76 £ 0.02° - 078 £ 002° 0.81 + 0.01° 0.84 + 0.03° 0.80 + 0.04
BMI 18.29 + 1.01¢ 19.64 £ 1.69° 20,72 + 1.44° 23.07 £ 1.687 20.45 + 2.28
Soft lean mass (kQ) 34.61 £ 2.79 356,76 + 3.94 37.06 £ 3.50 35.70 £ 3.43

1) Mean + D

3633 + 3.13

dliphabet: values with the same letter are not significantly different among 4 groups (P < 0.09)

BMI: Body Mass Index

Gl: < 25 th percentile of % body fat

G2 25 th -850 th percentie of % body fat
G3: 50 th - 75 th percentile of % body fat
G4. > 75 th percentile of % body fat
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Fig. 1. The CPF rafio of the 4 groups.

MUFAZ 2794 t& 37 2o 71 F Ao (p <
0.05). Alx] W 7 ] Foki HFABE 7 7 el 794
o] ZJol= g ont 1eA Z-AEIE, & AW, SFA,
n6, n6/n3, H|EFNA, HIEIB,, HElIB, A7 & F
7V Boka, 270l ouiR], A, g, Mo, 2
&, Q, EE, ZF, ok, vlEHIB,, Uolo}Al, H]E}Ulc
AJ4t, BIEMIES] A&7 7P 2ottt 37ol UEF A
7} 7P w3k, 4704+ A&, MUFA, n34d371 7}
A =3k},

2) A E
1774 A&EFof| W JokAi A3 E Table 39 AA5}
At ZAAS 2 FosHA AT 118 AolE B]l A&
= AR, AT, 28 € TR 470 SRS
AT 371 7P =0tk £8 2 TR 47ellM 7F

N

Gl: < 251th ' 9 ! : - ' O Mz SO 0 2O B
ooy St S LR e A TR w3t 2 8 S et
> 75 th percentile of % body fat. H(p < 0.05).
Table 2. Nutrient intakes of the subjects

Gl (n =22 G2 (n = 23) G3(n = 23) G4 (n = 23) Total (n = 91)
Energy (kcal) 1722.00 £ 592.59" 1817.00 + 391.20 161200 £ 335.17 1675.00 = 491.71 1707.00 + 460.04
Carbohydrate (g) 25694 £+ 88.24 278.49 £ 56.79 238.11 + 56.65 233.78 =+ 69.67 251.77 £ 69.97
Protein (Q) 66,39 + 37.18 69.45 + 18.64 63.06 * 1242 68.01 £ 21.10 66,73 + 23.66
Fat {g) 4906 + 19.39 51.79 £ 17.36 4732 £ 17.05 55,02 £ 21.19 50.81 + 18.73
Cholesterol (mg) 355,77 £ 206.89° 23382+ 111.91° 301.58 £ 100.61° 330.75 £ 122.15° 304.93 + 145.84
Total fatty acid (g) 2836+ 15.19 2034 £+ 9.24 2413 = 11.79 27.43 + 1222 2503 + 1246
SFA (Q) 10,47 = 7.76 718 £ 4.09 8.52 + 4.53 944 + 475 888 £ 549
MUFA (Q) 10.06 + 4.59° 684 + 3.47° 8.49 4.55%® 10.15 = 4.67° 887 £ 4.48
PUFA (Q) 7.83 £ 3.86 633+ 271 712 £ 3.36 783+ 413 727 + 355
n-3 (Q) 0.87 0.93 085+ 0.54 1.05 & 0.87 1.07 £+ 071 096 + 0.77
n-6 (Q) 6.64 + 3.11 520+ 2.33 587 & 2.83 658 + 3.76 607+ 3.06
né/n3 (Q) 10.72 + 5.93 832+ 453 8.14 + 4,75 793+ 4.42 876 + 498
Fiber (Q) 1711 £ 41.49 21.99 £ 21.15 1502 = 1416 1655 = 21.00 17.67 = 2598
Ca(mg) 531.09 + 308.34 638.33 = 260.69 542.24 + 183.24 515.83 £ 250.49 557.15 £ 254.33
P (mg) 942.24 + 504.44 1008.00 + 326.07 928.93 + 22720  949.46 t 311.86 957.42 + 350.29
Fe (Mg) 15563+ 18.70 1681 + 8.18 13.16 & 6.42 1413+ 9.86 1490 =+ 11.57
Na (mg) 3071.00 + 879.65 3378.00 + 884,55 3577.00 £ 1159.00 3398.00 + 992.78 3359.00 + 986.88
K (mQ) 2490.00 £ 1431.00 2615.00 % 817.75 2249.00 = 608.73 2224.00 + 936.03 2393.00 + 986.56
Zn (Mg) 7.85 £ 4.56 847 + 275 7.18 £ 1.33 786 + 239 7.84 + 296
VItA (ug RE) 908.54 + 832.55 867.87 + 563.96 73826 £ 357.82 784.73 £ 577.71 823.93 + 597.39
Vit.B1 (Mg) 1.74 £+ 1.98 119+  0.44 115+  0.68 1.08 £ 043 128+ 1.09
Vit.B2 (mg) 1.42 + 1.22 143+ 076 1.33 + 0.63 1.3 £ 1.12 1.39+ 095
Vit.B6 (MQ) 2.99 + 4.31 1.80 &+ 048 1.65 + 0.71 1.74 £ 0.58 203+ 221
Niacin {mg) 13.87 & 7.21 1654 &+ 4.56 13.91 £ 7.87 1454 =+ 496 1472 + 629
Vit.C (mg) 7289 £ 39.62 78.39 £ 33.75 7235+ 41.04 71.72 £ 38.75 73.85 + 37.82
Folate (ug) 209.52 £ 123.40 232,77 £ 73.72 22895 + 89.64 204.10 £ 91.03 218.94 £ 94.99
VItE (Mg) 2453 + 58.47 2648 + 28.23 1844 + 16.74 21.09 £ 25.36 2261 £ 35.04
1) Mean = SD

alphabet. values with the same letter are not significantly different among 4 groups (P < 0.05)

G1: < 25 th percentile of % body fat, G2: 25 th — 50 th percentile of % body fat, G3: 50 th — 75 th percentile of % body fat,

G4: > 75 th percentile of % body fat
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3. B3 NAUYE, 3 M5 X NEMMY FEY x| e} ¢ %04%iﬂ11’*\511§4 FTANAETEE
HEXNE 37olA, LDL-Fd2EE&2 4704 7 #94t} TAS
Table 49| & S AHE, LDL-ZH2EHE, 4R, 9 MDAE 712} 239} 17004 71 A Veksth. HDL—
& FAkeks R AAPNE SR ANTE) BE 498 FUXEE $EE 1T 377 474 B} FolHe
Table 3. Nufvient intakes of food groups of the subjects
Gl (n=22) G2 (n = 23) G3 (n=23) G4 (n = 23) Total (n = 91)
Grains (Q) 236.38 = 83.44Y 26080t 7194 23847 £ 7486 24294 + 10039 24474 £ 82.57
Potatoes and starches (@)  39.00 £ 47.54 3295 + 45.93 20.76 £ 30.69 37.33 £ 42,38 32.44 + 42.00
Sugars (Q) 15,61 £ 2645 1493 £ 14.05 8466 £ 649 1232 £ 10.84 1285 + 16,06
Legumes and nuts (Q) 17.50 = 23.21 38.88 + 55.68 4912 = 54,73 17.69 £ 17.29 3094 £ 43.34
Seed qils (g) 1.92+ 400® 257 + 6.83® 222 £ 9.69° 826 £ 19.14° 3.76 £ 11.60
Vegetables (g) 17322 £ 84.17 20858 £+ 8995 17377 & 6475 19658 £ 122,12 188.20 + 92.38
Mushrooms (g) 3.91 £ 6.86° 460+ 8.75° 276 + 574° 10.14 £ 19.51° 537 £ 11.79
Fruits {Q) 173.06 = 156.61 13420 £ 133.54 15464 £ 15396 11570 + 13493 14408 + 14419
Meats (Q) 72.08 + 56.58 63.28 + 62.41 6754 £ 46.11 92.44 = 48.40 73.85 £ 5403
Egos (9) 3896 £ 36.60 17.04 £ 19.44 3281 £ 2554 30.29 + 27.77 29.67 + 28.59
Fish and shell fishes (g) 33.87 £ 26.85 41,94 + 24.94 4371 £ 31.97 48.89 = 54.38 42,19 + 36.36
Seaweeds (Q) 212+ 277 290t 425 330+ 5.08 3.89 + 1093 3.06 £ 649
Milkk and dairy products (g) 170.30 £ 130.30 164,30 £ 131.96 15841 £ 11215  137.26 £ 104.81 157.43 + 118.89
Fat and oils (Q) 1004 £+ 4.64 745+ 3,27 886+ 424 1089 + 7.79 930+ 535
Beverages and alcohols (Q) 146.61 £ 155.43%® 174.66 + 123.05° 99.21 + 176.85° 97.36 £ 85.40° 129.27 £ 140.92
Seasoning (Q) 23.88 £ 11.47 2636 £ 11.76 28.89 + 15.83 30.87 £ 17.54 27.54 £ 1442
1) Mean = SD
aiphabet: values with the same lefter are not significantty different among 4 groups (P < 0.05)
Gl: < 25 th percentile of % boady fat
G2. 25 th - 50 th percentile of % body fat
G3: 80 th — 75 th percentie of % body fat
G4: > 75 th percentile of % body fat
Table 4. Serum levels of lipids and MDA, TAS, iron indices of the subjects
Gl (n= 22 G2 (n = 23) G3 (n = 23) G4 (n = 23) Total (n = 91)
Total cholesterol (mg/dL) 176.68 + 26.61Y 167.35 £ 19.14 180.91 £ 22.27 178.96 + 27.56 175.97 + 24.28
HDL-cholesterol (mg/dl) 62.00 £ 10.47° 56.30 + 7.56% 5591 + 9.09° 53.43 £+ 9.70° 56.86 &+ 9.62
LDL-cholesterol mg/dl)  98.76 + 19.87 94,19 £ 18.00 105.35 £ 22.95 106.65 £ 25.09 101.27 £ 21.91
LDL/HDL 1.62 £ 0.34° 1.70 £ 0.38%® 1.96 £ 0.64* 207 £ 0.68° 1.84 £ 0.56
Al 1.88 £ 0.38° 201 £ 0.43%® 233 + 0.73* 244 £ 0.77° 217 £ 0.64
1G (mg/dl) 79.59 £ 23.18 8426 £ 26.18 98.26 £ 31.29 94.35 £ 27.36 89.22 + 27.78
TAS (mmol/l) 1.44 + 0.53 1.66 £ 045 1.64 £ 0.46 1.54 £ 048 1.57 £ 0.48
MDA (umolfl) 176 £ 0.76 167 £ 058 1.66 £ 0.50 1.43 £ 0.47 1.63 £ 059
Sl {(mg/dl) 110.59 £ 52.65 113.35 + 47.61 110.74 £ 48.39 111.65 £ 32,76 111,59 £ 4513
TIBC(ug/dl) 346,14 + 43,49 34857  60.49®  374.48 t 44.69° 330.52 + 44.69° 349.97 + 50.66

Transfenin (mg/dl)

291.59 + 43.32%®

290.35 = 52,51%®

316.43  44.72°

279.09 + 41.09°

294.40 + 46.94

Serum fenitin (ng/mi) 34,14 + 29.25 29,37 + 24.15 08.52 + 25,82 39.90 + 25.99 32,97 + 26.29
Hct (%) 4104 + 2.30 39.77 £ 2.30 4037 + 273 4087 £ 191 4051 + 2.35
1) Mean + SD

alphabet: values with the same iefter are not significantly different among 4 groups (o < 0. 05]

1G: figlyceride, MDA: malondicldehyde, TAS: total anfioxidant status, AllAtherogenic index): Total cholesterol-HDL cholesterol/LDL cholesterol
St Serum Iron, Het: Hematocrit

G1: < 25 th percentie of % body fat
G2 25 th - 50 th percentile of % body fat
G3: 50 th — 75 th percentile of % body fat
G4: > 75 th percentile of % body fat
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4. NFA L, MASA L
BMI)

FMISH FFMI, ©]¢l] 23 BMI 4:%]3= Table 5 AA|&}
Ak, AA A HHFFFMIE 14.5, FME= 6.0, BMI
= 20.5°13{t}h. FEMIE= 4374 1,270 B} {280

Z U (p € 0.05). FMI= 4794 7F =1 179
A 7FE e x1o]E Bl £ AT REe Sarcopenic
obesity X & ¥otH 7| $18] FFMI2 FMI 294 7]
F0 7 NEA 4702 B5F31 Table 69 L}E}‘ﬂ‘ﬁf’} I
A3} Schutzs (2002)0] AA3H vfEn|qke] 7o g2= B
AT AP 19 &3

R MMET

Al& (FMI, FFMI R

5. HAYEL NATYE, IYL N L FARNEY
L
AR5} AATH R FBIEN AHE Table 7

Table 5. Fat free mass index, Fat mass index and BMI of the subjects

tlo

o AAIEIITE AA A A AR RET ¥ A
Hol FEL A5, AR, WHR L BMIe|ict. 7+ 7o
A AR EF o] AAAGE BRIl dECEE 1= U
ol (r = 0.490)} AAZ(r = 0.655)°|N 1, 2TA =
WHR (r = 0.491), 37339 47oX&= AR (- = 0.505,
r = 0.460)= WHR(r = 0.564, r = 0.730)°]%lt}. Table
goll= AALET} FUdA AF s ABBAE eERASIT.
AA) gRtAA AAGET oFe] g S K

M2 A2 9 YEF AHAFHNT, 29 A4S B 352
A vl B AT 17X E AAEETS 4
A3 Dbl oW 3t AATAIE Ho|R] it 27l A A
g7 22 (r = 0.581) A4F Fholl= o] A4S B
A1, MUFA (r = —0.454), v]eM¥IB, (r = —0.518),
LoJobal (r = —0.540), HIEFIC(r = —0.510), FAr
(r = —0.598) A3 e 29 ATIS B} 3ol =
G (r=0.573)% Zg@=0454) 2 JAC =
0.487) AF7F 49 s B3 ﬁoﬂ/ﬂ—~ ZE 2H|
E(r = -0.613) AF s} AALE Tl 29 e
ERiT),

A A g7 YAA 2 TAS, MDA, ERA|E 948 A
PAIE Table 9o UeRSITH AA] gzl AXLE
okgq /\LJ,}A—] o EO] gou 7\]31_1—_-. LDL— ig.ﬂ}\g-]] LDL/
HDL, Al 2 TG, &9 AL B 2L HDL-Z

Hl oXx

_t;

Gl (n= 22 G2 (n = 23) G3 (n = 23) G4 (n = 23) Total (n = 91)

FFMI 14,07 £ 0.74% 13.96 £ 2.73° 14.60 + 0.97%® 15.49 £ 1.09° 14.54 £ 1.68

FMI 4.22 + 0.38° 5.69 + 2.40° 6.11 £ 0.54° 7.73 £ 1,04° 596 £ 1.83

BMI 18.30 £ 1.01° 19.65 £ 1.69° 20.72 £ 1.45° 23.22 + 1.63¢ 20.49 + 2.32
1) Mean = SD
alphabet. values with the same letter are not significantly different among 4 groups (o < 0.05)
FFMI: fat free mass index, FMI: fot maoss index
Gl: < 25 th percentile of % body fat
G2: 25 th - 80 th percentile of % body fat
G3: 80 th — 75 th percentile of % body fat
G4: 275 th percentile of % body fat
Table 6. Percentile values for FMI by FFMI percentiles in young females

FFMI FMI (n = 91)
- < 251th 25-501 50-751h >751t

P1 (< 25 th) 1280 £ 231" (n=22) 414+ 024(n= 9) 509+ 039Nn=10) 592+ 024(n= 2) 1640+ 000(n= 1)
P2(25-580th) 1421 £ 027 n=23) 419+ 040n=11) 489 £ 030(n= 6) 609 L£050n= 3 766x074n= 3
P3(50-75th) 1496 £ 021 (n=23) 455 000(n= 1) 544 £ 029n= 4) 620+ 034n=10 786 132(n= 8§
P4 (>751) 1611 £ 067 (N=23) 413+ 000(n= 1) 639+ 032n= 3) 649+030n= 8 779+ 085(n=11)
Total 1454 £ 168 Nn=91) 418 033 (n=22) 514+ 039(n=23) 626 £037{n=23) 817 £ 205(n = 23)
1) Mean = SD |

FFMI: fat free mass index, FMI: fat mass index
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Table 7. Correlation coefficient between Percent body fat (%) and Anthropometric measurements

Percent body fat (%)

Gl (n =22 G2 (n = 23) G3 (n = 23) G4 (n = 23) total (n = 91)
Age (yrs) 0.490* 0.034" 0.093 0.240 0.055
Height (cm) -0.247 -0.073 -0.120 -0.253 -0.196
Weight {kg) 0.062 0.131 0.237 0.030 0.606%**
Body fat mass (kg) 0.655** 0.297 0.505* 0.460* 0.892%*%*
Waist-Hip ratio 0.373 0.491* 0.564** 0,730%*x* 0.91 8k
BMI 0.319 0.357 0.381 0.303 0.795%**
Soft lean mass (kg) —0.228 0.032 0.091 —0.341 0.204
1) Spearman’s cormrelation coefficient
*: p<0.05 * p <001, *»** p<0.00]
G1: < 25 th percentile of % body fat
G2: 25 th-50 th percentile of % body fat
G3: 50 th-75 th percentie of % body fat
G4: 275 th percentile of % body fat
Table 8. Cormelation coefficient between Percent body fat (%) and Nutrient intakes
Percent bodly fat (%)

Gl (n=22 G2 (n = 23) G3(n = 23) G4 (n = 23) total (N=91)
Carbohydrate (g) -0.117Y 0.047 -0.199 0.020 ~0.263*
Protein (g) —0.094 —0.268 0.573** -0.223 0.209*
Fat (Q) -0.168 0.581** 0.095 -0.189 0.214%
Cholesterol (mg) -0.003 -0.358 —0.240 ~0.613%* 0.066
Total fatty acid (g) -0.014 -0.388 -0.244 -0.214 0.063
SFA (Q) —0.015 —0.314 -0.217 -0.214 0.010
MUFA (g) 0.009 —0.454* —0.325 —0.293 0.045
PUFA (Q) —0.191 0.012 -0.191 -0.017 0.077
Total N3 (Q) —0.390 -0.093 0.039 0.014 0.193
Total n6 (g) -0.120 -0.018 ~0.275 0.056 0.033
né6/Mn3 0.431 -0.150 —0.275 -0.037 -0.206
Fiber (g) -0.094 -0.388 —0.060 —0.036 0.105
Ca (mg) 0.022 —0.202 0.454* -0.274 -0.021
P {mg) 0.041 -0.350 0.283 —0.156 0.124
Fe (mg) -0.059 0.083 0.380 -0.136 0.097
Na (mgj) 0.123 0.149 0.066 0.203 0.218*
K (mg) 0.229 ~0.306 0.326 0.086 -0.067
Zn (Mg) -0.220 -0.157 0.418 —0.299 0.169
VitA (ug RE) -0.125 —0.392 0.361 -0.184 —0.044
VitB1 (mg) -0.073 -0.518* 0.116 —0.167 ~0.266*
Vit.B2 (mg) —0.266 —0.403 0.374 -0.215 -0.038
Vit.B6 (MQ) —0.090 -0.217 0.312 -0.241 -0.088
Niacin (mg) ~-0.103 —0.540%* ~0.157 0.039 0.045
VI.C (Mg) -0.029 —0.510* 0.012 0.222 -0.023
Folate (uQ) -0.108 —0.598%* 0.487* 0.206 0.043
VitE (Mg} ~0.245 -0.199 0.214 —0.293 0.148

1) Speaman's comnelation coefficient
* 1 p<005 **: p<0.01, ***; p<(0.00]

G1. < 25 th percentile of % body fat, G2: 25 th-50 th percentile of % body fat, G3: 50 th - 75 th percentie of % body fat,
G4: 275 th percentile of % body fat

(r = 0.603), LDL-ZdAHZ (r = 0.509), LDL/HDL

A E0|o 177 3T = o FE= Ax L&
3 (r = 0.468) L Al(r = 0.506) 2} AA2F 7lof| oke) Ab

o FBYE BolA gkt 2T AN % BelAHE



330 - AAPEI A oA, BFAATE, AT R SHA3E

Table 9. Correlation coefficient between Percent body fat (%) and Serum levels of lipids ond MDA, TAS, iron indices

Percent body fat (%)

Gl (n = 22) G2 (n = 23) G3 (n = 23) G4 (n = 23) total (n = 91)
Total cholesterol (mg/dL) 0.071" 0.603%* 0.219 0.009 0.173
HDL-cholesterol (mg/dL) -0.237 —0.063 -0.043 0.093 —0.283**
LDL-cholesterol (mg/dL) 0.334 0.509* 0.257 -0.048 0.229*
LDU/HDL 0.251 0.468%* 0.217 —0.131 0.330**
Al 0.226 0.506* 0.178 —0.083 0.369%**
TG (Mmg/dL) -0.138 0.339 0.259 0.515* 0.306**
TAS ([mmol/) -0.174 —0.384 —0.245 -0.097 —0.036
MDA {urmol/) 0.333 0.414 0.056 0.079 —0.076
Sl {mg/dl) -0.092 0.457* —0.398 0.113 0,032
TIBC (ug/dL) -0.018 -0.019 0.165 -0.188 -0.008
Transferrin (mg/dL) 0.102 0.012 0.111 -0.219 -0.010
Serum feritin (ng/mi) 0.215 0.151 0.019 —0.191 0.098
Hct (%) 0.006 0.225 0.090 ~0.517* —0.009

1) Spearman's corelation coefficient
* p<0.05, * p<0.01, *** p< 0.00]

1G: triglyceride, MDA: malondialdehyde, TAS: fotal antioxidant status, Al(Atherogenic index): Total cholesterol-HDL cholesterol/LDL

cholesterol

SI: Serum Iron, Hect: Hematocrit

Gl: < 25 th percentile of % body fat

G2: 25 th— 50 th percentile of % body fat
G3: 50 th—75 th percentile of % body fat
G4. 275 th percentie of % body fat

o] veRtt). 4ol e RFFAAARFE(r = 0.515)
o} AAEL ol o] S BTt HEX RS F$ 2
T AAEE SIr = 0.457)7F %) AABAE B
I AT E FIEIYE r = —-0.517) 8 AR e =
=9 AAIAE RS

1%

T A7 WIS vIREErE] 9] §h=<l uint 7)ol ulet
F5ohH AASBMI< 18.5) 189, AAAZE(18.5 <
BMI < 23) 639, #A5(23 < BMI< 25) 79, nl%t
(25 = BMI < 30) 39¥°|3it}. 18{y ARLES 7|F2
2 BFE v, 34815 (13 < % Body fat < 24)2 16
™, 27k A3} (24 < % Body fat < 28) 28, A=}
(28 < % Body fat < 33) 379, B]9H(33 < % Body
fat) 1078o|ith. & Aol AAEE W74 uje}
7} & RS uk AAEC) T W 172 ARHE o]
23.08%°1Q 1 A4 AFT02 & & = 27, 37 7
7} 26.38%9)} 29.48%2) AAHES B} B3] A
ol 77k ZAlET BMIZF B4 23.12 434004+ B
AR LEC] 33.5%3Tt. 0] 22 A= AT AXoL A
APgo] B2 A 52 ov|dit) o) B3 2

AHE Soleie BFe] HHgE o] Mxk=

AL B A tigk A3} A4 9 5553 22 v
213HA] 55 5T FdHo] Sl= Ao E AZbETh e
3] AlFRE F2A7)E AT s Aee Als2E
o] gHE dojred ¥ ohfe} AYdirlgE TAAI7L 2
3] AAEE o S71E 5 HHKim 2002). wEhA A
S A2 ik ke Q1A A A Y el 3
S F AFZAEE % wSz g 7o) Pt F A
AR B AA LS 28.2%= kA ot Ale] 26.4%,

A 2 A7 A AALEC] ohd E3T AUA] AA
2ko] A4 A AEo] HL 3, 47%0] 1, 27 v8) thh &
Stk o] Z& A= MEA|Y AdiE tide® ¢ Kim
& Kim (2006)3} dh7A19 @7 A2 o= g Ryu
& Yoon (2000) &) A7+d 39} v]s=3t H3o|siT), 2F 7+
B AHZFS Y 474 137l v]3) olv=], g2, &
AAHE, AL ZHr, AR 25 59 FUds AF o) @
= A1, ol AAIF]L 4 50l AT EE ¢l
HA Q1 FdA HHF
o] A Uehd Aoz Rtk AW AH e Il 794
A zlol= Ao AR F7l WE ZF 78] APpe] o
A A3Hu]8-S 25.5%, 25.0%, 26.1% L 29.1%%
Foll=] oA Xl Eo) BT vt AR A
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o] et ZAME 7Aool A Dreon 5 (1988)-& =2
H]-&0] 352 AJo|FE7} AW FA ] §lo] 3t felo]
EH F US= AR vk Q) B3 AR Ee] B FollA
UEF A3F7T 28k ol BMI S71o) w2 2ol o
g 71350} FUkshe A0 2 Hud Lim & Na(2005) 9]
A7EHe} FAKSE Aol nt, S4S /A HE A e
o] g B4 5= A& (Kang 2001)0] 9l A|S=o] =7}
& 7 U3 JEF I 18, Y 5o s =
72 4= QA I (Kim & Paik 1992). oebA] v|gko g
o|Fd Aol T ARPEo| T2 AREELS T et

T tAke) A FH S KDRI(2005)9] 79.6%2 A
ARG 22 2 HFHE Hast a7 2359 (AL
3t Foldd(Lee & Seung 1999; Kim 5 2003a;
Song & Paik 2003). 1,2,3,47-9) Z¢ A3 &8 712}
KDRI(2005) 2] 75.9%, 91.2%, 77.5%, 73.7% 2.2 A
Ao] 7P B2 47tel|A 71 whol gl F ko] ninke
of| w2} 71 FAM] At tito g 3 A7 A (Chang
& Kim 2003) 2= tha g3ttt Sva53 Al 443
o] BEAE AT Lees (2006) 52 AT7ATE TEA
A & o AA|ego) AfF o =8 A, AAd T A
3 T& H3h= Ao Fostha Al ¥

DAAAL] HH7 5 45 Hop|3E e 4
+ QAFe] 79, KDRI(2005)9) 54.7% 591 A& A%
£ 3103 vl BolA] 32 AHE »ioh

A Pk vlErICe A#H %2 KDRI(2005) 9
73.9% FFo1R 1, 470M 37 7 w2l

AF TS AF TS 4TtolA TRE Tl )3 fojFo R &£
AT AT A3 531 58 4 T/ A7 9t
Tt Yu & Lee(2004) 52 #AlFTolA MAIRF A371 7}
BRI S5 9 SR A R 2 Fo 2 ZAEe] B
AT9 2, 37 OE A= vY o} SFHE A ET
A 7P AA AFHES RIshe] ol = B A9 fA18H A
o)At & ARFEC] 7FE 72 7oA e FollMHth
Q) kA A e vigEslA] 9k A o2 VRS,

PR R A Ao F @SS v)T T ZY A
E WSEZ 7AW (NECP 2001) oA A3 71#X] (29
AH[E<200 mg/dL, 49 %]A <200 mg/dL, HDIL Z# A
- HIE>35 mg/dL, LDL/HDIL<3.5, Al < 4.0) ¢} n|n §-&
) 27 Yol St dihdAte] €4 & S AHE
< Kim & Kim(2006)d7¢] 175.7 mg/dL$} v|=28tn
Kim %-(2003a) 979 188.4 mg/dLET} Wkt 179
X18] HDL S¥AHE2 373 4390 v]8f & o= 7}
2 F3A AALEe] 7SS 22 A3¢S Byt LDL/

4N 30

¢
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HDL#} Al 4ol F98 02 7bg =9kow AALE
o] F7VETE ¥ BEE EUTH MDAE F-93 < #}o]
B 9o} 47olx 7 @ S Btk 84 HDL

HYAHESS Ay ZYAEHE HF7 =2 A 5201

F7keta g, A, AEHA, FHFH F olg] 2l 9
3 72" 4 Qo Bouchard 5 1993; Wolf 1996;
Morgan 5 1997). 179 470)x2] ZHYAHES AF &
ol%t xjo]7t il o 3 HDL FHAHE 5T+ 1
ToA Feld oz w9kd A= ARTES zle) g} 2A}
AFH 2 S5 A2 thE el ot gFol nj
707 AZFH}, Kim 5 (2003b)2 8% FHAHE %}
ol HodFHFHTE EFAAFE} AA AISH] zlo)7t
BHo] Q& Ao F AAE vl Qi

HE A1 A$ 4779 TIBCY EIAHY FT7} &
7ol Bl8] Wt} @5 AR g9 TIBCE ERAY
Ho| A3 4= Qle AR oS VERlE X X2 R A
ety 3iefo] st AR AP ddo] yehs A
B A 9] nix 2 dAlo] 7+45HA Bck B A Ay & A
A3s¢ (TIBO)E 17 (Kye & Paik 1993) |4 A
Algt 71590 360 ug/dLe Plgse o)t EAA
-2 FMo] A= Subch A 24 47 (8~109)
71 2 AW A7geo] A7) wifel @17k g2 By}
o & A 3xo|v) N8 X242 )= Uil o
O 2 ok AFS- AAF Jeong 5 (2007)8] Aol A
=2 ¥ TIBCS} EdAHo] f-o7 o7 Z7het AS 11
g ul] A3 Al7]of] Gk L2 1300] T]lEojor e 3
QAdo] gtk & ATIAIES] MDAEES! 1.63 pmol/l
< Baes (2005) 9] 36.64 4442l 4.99 umol/IH.t} w-
Folgth. ol 7He ol wiet A2 55 St
3l ARSIAEY AT AR 74 o] e Ao E b

Sarcopenic obesity2] &1 x]e] tfgt A9 A2) Schutz
5(2002) 472 1 19~344 oJA 9 H FFMI=
14.4 kg/m? FMIE 5.5 kg/m?’ZE 2 A7Z239] Ho
FEMI 15.5 kg/m?, FMI 6.0 kg/m?$} thi 2x}o| & Hol=
dl o= AR AFIHY zfolef 23k Aoz HZbE T
Schutz £(2002)-& BMI 203 BMI 25| th-$3l=
FEMI$} FMI -9l 25 5] WE-25=9] FFMISL, 75
AR WEH ] FMIZF 2 th-g-ghoha Hkoh, 2594 o)
B4 FFMI= 15.0 kg/m?, FMI= 4.9 kg/m?|3l 2
o 754 WE Q49 FFMIE 16.6 kg/m?, FMI&=
7.8 kg/m?°| 9t} sarcopenic obesityd] 7]50] = 25
AR WEL)S= mlgke] FEMISH 75 A W2l ode] FMI
= B A7 golde 12.8 kg/m?, 16.4 kg/m?F. AAT)



332 - AAMER A oA F, BFARTE, A EA R E sk

FAEE 190] &315inh o] A= fehuvel AFEES
sarcopenic obesity 7|520] AXE7] dsfi= HAE L A
Boo] Alslke A7) HQsitha AE.

AALE AAASZ] L] FBBAAA 47X FA]
HeFa WHRo] @8] A2 B, ol & BMI &

7-2] BlgRfellA KBl Aute}l 2kth (Bae 2006). A
AN AALES YES HFH= ¢ AHAdE B3,
AT uER] B O AHE 59 4RSS Rd AR ¢
AA He AEHY vEA 3 A Eekro] BAINSS A
ztsl B Qlok. webA] AR A AeE
Y Agao] shte] AAL HEke R 2
Z ARk,

1ol o) 4]) g S BolA] ool AR Ee] AL
T AR o] Ao 9] 57 ZE UE ST Y &
Aof| B PEE WS = YA 0 F B}, 27X+ A
AAF ¢} AR gEFo] ke o*]r"é = Bo| AWAH 57k}
AAE F7He A=l § —‘E- O F AR} 4T A=
Z|2HE HH 9 AR ] of 22 FHAIAE HAR o
L, "N AR5 Zﬂx]m%" WA TGS AAHE
o] o] 4TS B A= —;T" 22 AHFARE Q3 A=A
o] SAH QS 7Hs/do] AAldTh,

rr

—

= AT i 919 S IO E AR GRS wet

259A o|3}E 13, 251A ~50HAE 27, S50HA] ~75H
AE 3T, 7ToHA oS 470 7 BRH3lo] o)A, AlA)
T, @AM ZF 7 7F ofu gt Zjolr) QIEXE &
A8l AXPER| S, ARG 0] FEPFLE ARSI T
3% 2 495 A}l

1) ZARN SRS AA) HaAHE 20.84), A 161.9
cm, AT 53.7 kg, AAZFA 4 (BMD &= 20.5, AALE
2 28.2013]}.

2) AR | A] A2 KDRIs(2005) 2] ¢}
81% %) 1707.0kcale| Y1 HIEFTICS} A Zhz}t
KDRIs(2005) 2] 73.9%, 54.7%1t}. KDRIs (2005) 2]
ZIERT e A3 A 1ol Frdg = 245 oo
2 77 AR 79.6%, 97.5%011T}. 4:70] THE Fo]
B3l ol A=), S, Zw U ZF 59 UL AFEo] B2
Zd3ko]gint

3) FAMN AR AAF 2] F-Jst 2polE Bl AEFS
2 FAF AR, 38 2D FRHE 470 AT Y
AT AV VP o uv S8 Y FRY AFHE R

Pt

4) 83 XA AE Z HDL-ZHAHE 55+ 4794
o2 2R $od0g Weky (p < 0.05) xﬂZl wrgo| 7
ATLE Z 23S Bt 47204 LDL/HDLA AT} &
oA o7 71 =A YERG1 (p < 0.05) AAREC] F7}
&5 =2 FTS Bl

5) AA dA=Le] FFMI+= 14.5, FMI= 6.0, BMI&
20.501% 1 FFMI= 13 270] 4THT 193 o2 Wk
31 37 477l 2R )7t SIStk FMIE 4vtolla) 213
o7 7F =9t (p € 0.05). sarcopenic obesityE At
I 9l 26ME-9 n|ke} FRMISH 7599 o]/d9]
FMEI= 742} 12.8 kg/m?, 8.2 kg/m*$ith.

o)de] Ao AA) ZANNIAR= BIERIC, gAY, 2w
AHE AA, YEFS FAAHT Ak 47t
2 7ol vl AHEE 0 F A AFTo] A H|ENIC,
70 GUTEN7) i A ekl 523 HDL 24
AEHEL 71 wigko ] LDL/HDL, AR= 718 34| vehd
A AAAS 9 S50 fF o] yAEY A& T
= AoF A wetA o] ol A FAksd A HH

Axehe YEF AT B ostrha AbsE ) 3 TUgt
0] BMIA T A= zjol7t 222 AR R4
(FFMD &} AA9A|= (FMD & 138 A4 942 34
7)0] AAE o] AZFSE Ao tfgt SukE Q1] o] E
Q3
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