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(Schutz 5 2002).
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Table 1. Anthropometric measurements of the subjects

Gl G2 G3 G4 Total
(n=22) (n=23) (n=23) (n=23) (n=91)
Age (yrs) 20.68+1.46" 20.91%+1.93 20.83%+1.47 20.87+1.71 20.82+1.63
Height (cm) 162.55+5.24  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° 15.59+4.75
Percent body fat (%)  23.08*1.31° 26.38+1.15" 29.48+1.02° 33.45+2.68¢ 28.15+4.18
Waist—Hip ratio 0.76+0.02° 0.78+0.02° 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+1.68¢ 20.45+2.28
Soft lean mass(kg) 34.61£2.79 35.76+3.94 35.33+3.13 37.06£3.50 35.70£3.43

D Mean*SD

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

BMI: Body Mass Index

G1: <25th percentile of % body fat ,G2: 25th—50th percentile of % body fat, G3: 50th—75th percentile of % body fat,
G4: =75th percentile of % body fat



Figure 1. Distribution of normal, weight, and obesity according to BMI

B BMI<18.5

B 18.5=BMI=23
m 23=BMI<25
B 25=BMI<30

Figure 2. Distribution of normal, weight, and obesity according

Percent body fat(%)

H 13=% Bodyfat<24
B 24=% Bodyfat<28
m 28=% Body fat<33
o 33 =% Body fat
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Table 2. Nutrient intakes of the subjects

G1 G2 G3 G4 Total
(n=22) (n=23) (n=23) (n=23) (n=91)

Energy (lal) 1722.00£592.59" 1817.00£391.20 1612.00£335.17 1675.00+1491.71 1707.00£460.04
Carbohydrate (g) 256.94£88.24 278.49*56.79 238.11*£56.65 233.78£69.67 251.77%169.97
Protein (g) 66.39+£37.18 69.45+18.64 63.06+12.42 68.01£21.10 66.731+23.66
Fat(g) 49.06%£19.39 51.79%+17.36 47.32%£17.05 55.02%£21.19 50.81+18.73
Cholesterol (mg) 355.77+206.89° 233.82+111.91° 301.58+100.61° 330.75+122.15° 304.93*+145.84
Total fatty acid(g) 28.36+£15.19 20.34+9.24 24.13*11.79 27.43%12.22 25.03+12.46
SFA(g) 10.47*£7.76 7.18+4.09 8.562+t4.53 9.44+4.75 8.881+5.49
MUFA (g) 10.06+4.59° 6.84+3.47" 8.49+4 55" 10.15%+4.67° 8.8714.48
PUFA(g) 7.8313.86 6.33+2.71 7.12+3.36 7.8314.13 7.27+3.55
n—3(g) 0.87%£0.93 0.85+0.54 1.05*£0.87 1.07+0.71 0.96+0.77
n—6(g) 6.64+3.11 5.20£2.33 5.87+2.83 6.58*3.76 6.07*£3.06
n6/n3(g) 10.72£5.93 8.321+4.53 8.14+t4.75 7.9314.42 8.7614.98
Fiber (g) 17.11£41.49 21.99+21.15 15.02%+14.16 16.55*21.00 17.67£25.98
Ca(mg) 531.09*£308.34 638.33*1260.69 542.24+183.24 515.83*1250.49 557.15+254.33
P (mg) 942.24+1504.44 1008.00£326.07 928.93%£227.20 949.46+£311.86 957.42+1350.29
Fe (mg) 15.53+18.70 16.81+8.18 13.16*£6.42 14.13£9.86 14.90£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 (mg) 2490.00+1431.00 2615.00+817.75 2249.00+608.73 2224.00+936.03 2393.00+986.56

_10_



Zn (mg) 7.851t4.56 8.47+2.75 7.18%£1.33 7.86*2.39 7.8412.96
Vit.A(ug RE) 908.54*+832.55 867.87*£563.96 738.26+357.82 784.73*x577.71 823.93%£597.39
Vit.B1 (mg) 1.74%£1.98 1.19%0.44 1.15+0.68 1.08+0.43 1.28+1.09
Vit.B2 (mg) 1.42+1.22 1.43%*0.76 1.33%0.63 1.38%1.12 1.39%+0.95
Vit.B6 (mg) 2.991+4.31 1.80*0.48 1.65+0.71 1.74%+0.58 2.03*£2.21
Niacin (mg) 13.87x7.21 16.54+4.56 13.91+7.87 14.54+4.96 14.72%+6.29
Vit.C (mg) 72.89139.62 78.39£33.75 72.35%41.04 71.72%38.75 73.85*+37.82
Folate (ug) 209.52%+123.40 232.77*£73.72 228.95+89.64 204.10*£91.03 218.94%£94.99
Vit.E (mg) 24.53*+58.47 26.48£28.23 18.44+16.74 21.09*£25.36 22.61£35.04
Y Mean+SD

alphabet : values with the same letter are not significantly different

G1: <25th percentile of % body fat

G2: 25th—50th percentile of % body fat

G3: 50th—75th percentile of % body fat

G4: =75th percentile of % body fat

_11_

among 4 groups ( p<0.05 )



Figure 3. Percentages of nutrients intake for KDRI of the subjects
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Table 3. Food group intakes of the subjects

G1 G2 G3 G4 Total
(n=22) (n=23) (n=23) (n=23) (n=91)

Grains (g) 236.38+83.447 260.80%£71.94 238.47£74.86 242.94£100.39 244.74£82.57
Potatoes and starches(g) 39.00£47.54 32.95%45.93 20.76+30.69 37.33%42.38 32.44£42.00
Sugars (g) 15.61%+26.45 14.93%+14.05 8.66£6.49 12.32%+10.84 12.85+16.06
Legumes and nuts (g) 17.50£23.21 38.88£55.68 49.12£54.73 17.69%+17.29 30.94+43.34
Seed oils(g) 1.92%£4.00™ 2.57+6.83" 2.22+9.69° 8.26+19.14° 3.76+11.60
Vegetables (g) 173.22£84.17 208.58%+89.95 173.77£64.75 196.58+£122.12 188.20£92.38
Mushrooms (g) 3.91+6.86° 4.60+8.75° 2.76+5.74° 10.14%+19.51° 5.37+11.79
Fruits (g) 173.06£156.61 134.20+133.54 154.64£153.96 115.70£134.93 144.08£144.19
Meats (g) 72.08£56.58 63.28£62.41 67.54£46.11 92.44£48.40 73.85£54.03
Eggs(g) 38.96£36.60 17.04%£19.44 32.81£25.54 30.29%27.77 29.67+28.59
Fish and shell fishes(g) 33.87£26.85 41.94+24.94 43.71£31.97 48.890+54.38 42.19£36.36
Seaweeds (g) 2.12+2.77 2.90+4.25 3.30£5.08 3.89+10.93 3.06£6.49
Milk and dairy products(g) 170.30+130.30 164.30+£131.96 158.41+112.15 137.26£104.81 157.43+118.89
Fat and oils(g) 10.04+4.64 7.45+3.27 8.86+4.24 10.89+7.79 9.30+5.35
Beverages and alcohols(g) 146.61+155.43® 174.66*£123.05" 99.21+176.85" 97.36+85.40° 129.27+140.92
Seasoning (g) 23.88+11.47 26.36+11.76 28.890+15.83 30.87+17.54 27.54+14.42
Etc(g) 0.00£0.00 0.14%£0.70 8.70£41.70 0.00£0.00 2.23+20.96

D Mean=*SD, alphabet : values with the same letter are not significantly different

among 4 groups ( p<0.05 )

G1: <25th percentile of % body fat, G2: 25th—50th percentile of % body fat, G3: 50th—75th percentile of % body fat, G4: =75th

percentile of % body fat
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Table 4. Serum levels of lipids and MDA, TAS, iron indices of the subjects

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

Total cholesterol(mg/dl)  176.68+26.61"7  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 55.91%+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" 2.07£0.68° 1.84%0.56
Al 1.88+0.38° 2.01£0.43" 2.33+0.73" 2.44£0.77¢ 2.17£0.64
TG (mg/dl) 79.59+23.18 84.26+26.18 98.26+31.29 94.35+27.36 89.22+27.78
TAS (mmol/1) 1.44+0.53 1.66+0.45 1.64%0.46 1.54+0.48 1.57+0.48
MDA (uml/1) 1.76£0.76 1.67£0.58 1.66£0.50 1.43£0.47 1.63£0.59
SI(mg/dL) 110.59£52.65  113.35+47.61  110.74£48.39  111.65+32.76  111.59£45.13
TIBC (ug/dL) 346.14+43.49" 348.57%£60.49" 374.48+44.69" 330.52+44.69"  349.97+50.66
Transferrin (mg/dL) 291.59£43.32° 290.35£52.51" 316.43+44.72" 279.09+41.09" 294.40+46.94
Serum ferritin (ng/ml) 34.14+29.25 29.37+24.15 28.52+25.82 39.90+25.99 32.97+26.29
Het (%) 41.04%2.30 39.77%2.30 40.37+2.73 40.87+1.91 40.51£2.35

D Mean=*SD, alphabet : values with the same letter are not significantly different among 4 groups ( p<0.05 )

TG: triglyceride, MDA: malondialdehyde, TAS: total antioxidant status, AI(Atherogenic index): Total cholesterol-HDL cholesterol/LDL
cholesterol, SI: Serum Iron, Hct: Hematocrit

G1: <25th percentile of % body fat, G2: 25th—50th percentile of % body fat, G3: 50th—75th percentile of % body fat, G4: =75th

percentile of % body fat
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Table 5. Fat free mass index, Fat mass index and BMI of the subjects

G1 G2 G3 G4 Total
(n=22) (n=23) (n=23) (n=23) (n=91)
FFMI 14.07+0.74*Y 13.96+2.73* 14.60£0.97® 15.49+1.09° 14.54+1.68
FMI 4.22+10.38% 5.69+2.40° 6.11+0.54° 7.73+1.04° 5.96£1.83
S/BMI  18.30+1.01* 19.65+1.69° 20.72+1.45° 23.22+1.63% 20.49+2.32
Y Mean*SD

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

FFMI: fat free mass index, FMI: fat mass index

G1: <25th percentile of % body fat

G2: 25th—50th percentile of % body fat

G3: 50th—75th percentile of % body fat

G4: =75th percentile of % body fat
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Table 6. Percentile values for FMI by FFMI percentiles in young females

FFMI

FMI (n=91)

<25th

25—50th

50—-75th

=75th

P1(<25th)
P2(25—50th)
P3(50—75th)
P4 (=75th)
Total

12.8+2.31" (n=22)
14.21£0.27 (n=23)
14.96%0.21 (n=23)
16.11£0.67 (n=23)
14.54%1.68(n=91)

4.14+0.24(n=9)
4.19£0.40(n=11)
455+, (n=1)
4.13=.  (n=1)
4.18£0.33(n=22)

5.09%£0.39(n=10)
4.89£0.30(n=6)
5.44£0.29 (n=4)
5.39£0.32(n=3)
5.14£0.39(n=23)

5.92£0.24 (n=2)
6.09£0.50(n=3)
6.20£0.34(n=10)
6.49£0.30(n=8)
6.26£0.37 (n=23)

16.40*=. (n=1)
7.66%0.74(n=3)
7.86%11.39(n=8)
7.79%10.85(n=11)
8.17%2.05(n=23)

D Mean*SD

FEMI: fat free mass index, FMI: fat mass index
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Figure 4. Percentile values for FMI by FFMI percentiles in young

females
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Table 7. Correlation

Anthropometric measurements

coefficient between Percent body

fat (%) and

percent body fat(%)

G1 G2 G3 G4 total

(n=22) (n=23) (n=23) (n=23) (n=91)
Age(yrs) 0.490° 0.034"Y 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™ 0.918™
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

i) - —
Spearman's correlation coefficient

G1

G2:
G3:
G4:

p<0.05 ™ p<0.01, " p<0.001
: <25th percentile of % body fat
25th—50th percentile of % body fat
50th—75th percentile of % body fat

>75th percentile of % body fat
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Table 8. Correlation coefficient between Percent body fat (%) and

Nutrient intakes

percent body fat(%)

G1 G2 G3 G4 total

(n=22) (n=23) (n=23) (n=23) (n=91)
Carbohydrate (g) -0.117" 0.047 —-0.199 0.020 -0.263"
Protein (g) —0.094 —0.268 0.573" -0.223 0.209"
Fat(g) —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(g) -0.015 -0.314 —-0.217 -0.214 0.010
MUFA (g) 0.009 —0.454" —0.325 —-0.293 0.045
PUFA(g) -0.191 0.012 -0.191 -0.017 0.077
Total n3(g) —0.390 —0.093 0.039 0.014 0.193
Total n6(g) —-0.120 —-0.018 —0.275 0.056 0.033
n6/n3 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 (ng) —0.059 0.083 0.380 -0.136 0.097
Na (mg) 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
Vit.A (ug RE) -0.125 -0.392 0.361 -0.184 —0.044
Vit.B1 (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 (mg) —0.090 -0.217 0.312 -0.241 —0.088
Niacin (mg) —0.103 -0.540" —0.157 0.039 0.045
Vit.C (mg) -0.029 -0.510" 0.012 0.222 —0.023
Folate (ug) —0.108 -0.598" 0.487° 0.206 0.043
Vit.E (mg) —0.245 -0.199 0.214 -0.293 0.148

1)Spearman's correlation coefficient
1 p <0.05 , #x:p<0.01, =+ : p <0.001
G1: <25th percentile of % body fat, G2: 25th—50th percentile of % body fat, G3:

50th—75th percentile of % body fat, G4: =75th percentile of % body fat
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Table 9. Correlation coefficient between Percent body fat (%) and

Serum levels of lipids and MDA, TAS, iron indices

percent body fat(%)

G1 G2 G3 G4 total

(n=22) (n=23) (n=23) (n=23) (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"
LDL/HDL 0.251 0.468" 0.217 —-0.131 0.330"
Al 0.226 0.506" 0.178 —0.083 0.369™
TG (mg/dl) —0.138 0.339 0.259 0.515" 0.306™
TAS (mmol/1) -0.174 —0.384 —0.245 —0.097 —0.036
MDA (umol/1) 0.333 0.414 0.056 0.079 —0.076

ST (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 ferritin (ng/ml) 0.215 0.151 0.019 -0.191 0.098
Hcet (%) 0.006 0.225 0.090 -0.517" —0.009

1)Spearman's correlation coefficient

1 p <0.05 , #x:p<0.01, #=#x : p <0.001

TG: triglyceride, MDA: malondialdehyde, TAS: total antioxidant status,
Al(Atherogenic index): Total cholesterol—HDL cholesterol/LDL cholesterol, SI:
Serum Iron, Hct: Hematocrit

G1: <25th percentile of % body fat

G2: 25th—50th percentile of % body fat

G3: 50th—75th percentile of % body fat

G4: =75th percentile of % body fat
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ABSTRACT

Dietary Intake, Serum Lipids, Iron Index and Antioxidant

Status of Young Females by Percent Body Fat

Yim, Na Ri
Department of Food &
Nutrition

Graduate School

Sungshin Women's University

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. 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: 25th<percentile of percent body fat, Group2: 25th<percentile
of percent body fat<50th, Group3: 50th<percentile of percent body
fat<75th, Group4: percentile of percent body fat=75th). The mean
percent body fat and body mass index were 28.2%, 20.5kg/m’
respectively. The mean energy intake was 1707kcal(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, G3.
Serum HDL—cholesterol concentration was significantly lower in G4 than
G1, G2, G3 and it tended to increase as percent body fat decreased.
LDL/HDL, AI of G4 were significantly the highest among 4 groups and
increased as percent body fat increased. The mean fat free mass index
and fat mass index were 14.5kg/m’, 6.0kg/m’ respectively. The criteria of
sarcopenic obesity which has been defined as under 25th percentile of
FFMI and below 75th percentile of FMI were shown 12.8kg/m? 8.2kg/m®
respectively in this study. In conclusion, we should continue to more
systemetically 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.
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