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ABSTRACT

The aim of this study was to assess dietary fiber intake and the relationship between dietary fiber intake and nutrient
intakes of elementary school students. Food consumption of 200 elementary schoot students (100 boys, 100 girls) in the
6th grade in Gimhae was assessed by 2-day estimated food records. Nutrient intakes were calculated using CAN-pro
and total dietary fiber (TDF) intake using the TDF tables of the common Korean foods. The mean height and weight of
the boys were 147.7 cm and 42.1 kg. The mean height and weight of the girls were 149.1 cm and 41.1 kg. The mean body
mass index (BMI) of the boys (19.3 kg/m®) was significantly higher than that of the girls (18.4 kg/m’, p <0.05).
Average daily intake of energy of the boys and girls was 1733 and 1778 kcal, respectively. Intakes of protein, P, and
niacin of the boys and girls exceeded 110% of current RDA. Intakes of Fe, vitamin B;, and vitamin B, of the boys were
similar to RDA. Intake of vitamin B, exceeded 110% of current RDA and intakes of Fe and vitamin A were similar to
RDA among the girls. Ca intake of the boys and girls was 74.2% and 60.1% of RDA, respectively. Vitamin C intake of
the boys and girls were 63.6% and 71.7% of RDA, respectively. Intakes of fat, Ca, P, and vitamin B, of the boys were
significantly higher than the girls. Intakes of Fe and vitamin A of the boys were significantly lower than the girls. Average
daily intakes of TDF of the boys and girls were 11.2 g and 11.1 g, respectively. TDF intake of the children at the 6th grade
of elementary school was about 70% of “age (yr) + 5 g”, a recommended level for American children. Major food groups
to supply dietary fiber were vegetables, grains, and seasonings among the boys and girls. Major sources of dietary fiber
were Kimchi, rice, and red pepper powder which supplied 17.85%. 15.71%, and 5.18% of TDF among the boys and
18.02%, 16.22%, and 6.58% among the girls. Daily fiber intake showed significant positive correlations with intakes of
grains, vegetables, fruits, legumes, and seasonings among the boys and girls. Daily fiber intake showed significant positive
correlations with intakes of energy, carbohydrates, protein, lipids, Ca, P, vitamin A, vitamin B, vitamin B,, niacin, and vita-
min C among both the boys and girls. From the results of this study we could conclude that it is recommended to increase
dietary fiber intake in elementary school students at upper level. (Korean J Community Nutrition 10(1) : 12~21, 2005)
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(Kim & Moon 2001; Lee 2001). &3t o] Aj719] 250
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of Mg A4 HulS FRlsof & Paio] At

Moldfe= AEEA A3 e vivk B 5 9
EgA Age ot @ 5537} 9lgo] e Aol
BxE o] 48] AFsIES Fsta At Burkitt 1974;
Tabatabai & Li 2000; Chu & Hanson 2000; Jones
2001; American Dietetic Association (ADA) 2002). 1
et Aol fe] AA5R aBE FEe diF-E d77t
AL it AAlHe, ofFe] lojA Aol A
B EHE JFe A7 obsd HHES AR S
et 712AT7) ulEst AAolch ok7lel MR 4
AFE S8 A3k &% 27453 9 94 33
A JFe FE Aoz HuHJoH(Wiliams 1995). of
7100 AAA Aol i E FHAHE BEE TN
713 Aehska BiHE A B ozl 5 AJA7]e
QoM E ¢, AEBAAE U diel T sk =
o] He AoE RuHgIt) o]s} o] okFo] kA
A3} ot AW At X5, 17A5H e Aol
7} 2343 EAdo] dF e wel, o7 yFelM& of
ol YoM E Z23 4 HoHRE HFsteE Bt
= FAo]tHADA 2002; Christina % 2002).

A obz9] Aoldf AFHLE oFF FAH R gy
o] QA ke American Academy of Pediatrics Co-
mmittee on Nutrition (1993) & 05 g/kg BWE A
2813, oA Ad#% 1,000 kcal F 10 g& A3 37)

o

—

£ AAsAY (American Academy of Pediatrics 1995),

American Health FoundationolA= 24| o]Are] opxof
A ‘U] + 5" g (Dwyer 1995; Williams 5 1995} & 4
#Hal71g ARSI HHampl 5 1998). 1L}, AlolAd&-

W3] - 23 - Al - 13
ARYHRE 0.5 ghkg BWE 2FE 739, A7) ol
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5" go] 7 A% Aoe B usUCHADA 1999).
T, Seluete) B9 okBe) Hold ATl dg
Ae) ZAR= B)E3o, Kim $(1997) 9 32dS the
= ZA}S 479 Lim & Kim (2002)°] 44018 dige
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= BYslo) A ek b 2 AFelAE A
258 w3hd dob % oo Aol Bl P 43
HE ZARSEL, F2 AolAdf Fd4F, AR A4F
Gpa AP BAYL WgoeH, 8§97
obE9] Aoldf AHARES seteta Aol AR
P 433 JPRARIY 712 RES ATt} ek

o omx

bl Lo

1. A E 1

B A7 g HalAe] AFste 258w 684
A F 2407 (g8 1207, A8 120) & 49 FE3)
o AR AAEsITE 2APIZEE 2001 69 o
HE 79 2ol A A 71528 wiEst 2305-(96%)
g 358 T, 7120] BEFES A5E AF 200%(83%,
G 1007, 188 100%) & & AR AEE o]43)
Sk

2. ZAUE X GH

1) NNYE X NAY B B

AT AL 247185 7158 ARE o]E3i8ith
AzH AL o]&3st] AMEAFAF (Body mass index,
BMI, kg/m?%) & #AAFS}H1, Bioimpedance analyzer (Om-
ron, Japan) & ©]&3te] AAHES FASISIch

2) Ao =N

ZAPERES] Aoy AlgEe BEE 9 g A9
& d F AL 29T ofFo] AFT BRE AEH 549
5, B2 7158Ks A} 715" (estimated food record
method) & o] &3] ZARIGITE A7Ae} FAE AN
o] AA W SuE WEdI AFY E5FE P
7153ES 3] e, AF 2 49 wuFH A
(Korean Food Industry Association 1988) & ®j3a}iL
AF AFNTE ATS T ARAPIEA Y-S AE3s
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S0, BAZZIYCAN Pro, U5 ¥
FFARAEN & ol gale] 74D 19 P AHTE A

2RI, A 72; 1A (The Korean Nutrition
Society 2000) 70733} vjwale] Fi HHAYHE F
7FIt). oks-2) Aojdf AHFEE 5 AEAE 296
Z9o] Alo|A§ 8rek¥ (The Korean Nutrition Society
2000) & ©)&-38] AXsIgith. Aol i #4427} gl 4
9] A% 48 gAEe] Aol 9 (Nishimune

1991 & o]8-3k Ateic.

3. N
2 E 28+ SAS packageE o)g8lo] B0 &

Table 1. Anthropometric characteristics of the subjects””

W AAAISA L it Holdf AFZe] Hax|s
EFHEE AEET, t—testE T o 71 FAAE A
Z3toint. 2 g83ke] A 84S Pearson’s correlation
coefficient® 434 e = 0.05).

34 &

1. ZA QYR MATHISA

ZAF iRk AR A, BMI, AA 9SS Table 1
of YeRiSct diE obse] Bt A 242 147.7 cm
149.1 cmolly, HAAFL 42.1 kg, 41.1 keol3irh
BMIE J 888 24z} 19.3 kg/m?, 18.4 kg/m®E el
won HF ARE(% body fat) 2 B 22t 24.2%,
22.6%% JER, BMIsH AA3E 55 oyt ofoprtt
Felgoz A VeRttHp < 0.05).

Gender Height (cm) Weight (cm) BMI® (kg/m?) Body fat (%)

Boys 1477 £ 6.6 N1x77 19.3+ 29 242+ 5.1

Girls 149.1 £ 6.2 411+83 184+ 31" 226+ 62"

1) Mean £ SD 2) Average age was 11.0 yr.

3) Body mass index {weight (kg)/height’ (m)?} 4) x: p<0.05

Table 2. Daily intakes of nutrients and total dietary fiber (TDF)"”

. Boys Girls
Nutrient and TDF
Mean + SD Min., Max. Mean = SD Min. Max.

Energy (kcal) 1733.3 = 245.2 1221.0 2749.1 1777.7 £ 301.2 953.5 2855.5
{78.8)% ( 889

Protein (g) 743+ 153 53.3 151.4 786+ 185 44,1 169.3
(135.1) (145.9)

Fat (@) 492+ 119 30.2 99.5 435+ 1217 25.3 98.2

Carbohydrates (g) 2316+ 34.1 149.0 339.0 2357 + 45} 95.3 349.8

Ca (mg) 593.8 = 131.7 2228 980.8 480.8 + 153.6™" 290.4 1134.3
(742 ( 60.1)

P (mg) 1079.3 + 203.5 6379 2219.6 999.0 + 229.7*" 564.7 2103.9
(134.9) (124.9)

Fe (mg@) 127+ 04 7.1 53.6 148+ 161" 52 142.2
(105.8) ( 92.5)

Vitamin A ( zgRE) 4701 + 845 183.4 2985.2 500.3 + 380.6" 167.6 3257.4
( 78.3) ( 98.4)

Vitamin B, (mg) 1.1+ 03 07 3.1 12+ 07 05 58
(100.0) (120.0)

Vitamin B, (mg) 1.3+ 03 05 2.3 08+ 02 04 1.5
(100.0) ( 66.7)

Niacin (mg) 171+ 52 11.8 431 167+ 42 9.4 39.2
(1140 (128.5)

Vitamin C (mg) 445+ 193 15.9 123.7 502+ 353 16.1 290.4
{ 63.6) (71.7)

TDF (@) N2+ 28 7.1 26.1 1M1= 24 53 20.6

1) Total dietary fiber

2) % RDA (Recommended Dietary Allowances) for Koreans, 7th revision, 2000

3) *: p<0.05, *+: p< 0.0}, **x: p<0.001
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ZARNEALY] A3 U Gk, 2oldf AFHE Table
2o JerGIth 19 H4 F ¢F AAZS 9 42
1,733 kcal, 1,778 kcal2 UeRgoH, o) =<l 9%
AR oiy) 242 78.8%, 88.9%F AR v)X|x] g3}
RoZ viepdth g GuA AHZ vlaelA oo}
73 golell sl Z+, vlEF B, (p < 0.001), A,
(p <0.01) Ao FAHoZ Wokon Ay vlet
A AHZF (P <0.05) L FHe= #34THp < 0.05).
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Table 3. The distribution of the children according to dietary fiber
intake

Dietary fiber intake Boys Girls
501~ 7.00 g/day 0(00)" 3(30
7.01 - 9.00 g/day 20 (20.0) 11 (11.0)
9.01 - 11.00 g/day 35 (35.0) 38 (38.0)

11.01 - 13.00 g/day 25 (25.0) 33 (33.0)

13.01 —15.00 g/day 14 (14.0) 10 (10.0)

16.01 -17.00 g/day 440 2020

17.01 —21.00 g/day 1010 3030

21.01-27.00 g/day 11O 0( 00

<75% of recommended intake” 65 (65.0) 71 (71.0)

75 — 125% of recommended intake 34 (34.0) 27 (27.0)

>125% of recommended intake 101.0 2020

B%3] - 290 240 - 15

A3 Table 3o YerfSich A gote] 55%, oo}
9] 52%7} 11.0 g |31} AoldK-8 AF sk AeE |
ERgtth Woh(35%) 9 oJoH38%) EF 9.01~11.0 g9 &
olNFE ARk A7 7H g@A vEReH, 1 o
22 11.01~13.0 g(d &7 25%, 33%) < A8k 3
7k B2 Zog Jeith AoldfE AHATEI 16.0
g9 75% v|gk, 75~125%, 125% ©)4og AFHsh= o}
29 v &2 ol A4 47 65%, 34%, 1%= VER
on ojote] AL 24z} 71%, 27%, 2% = VFEFTh

2) Aold & 2

2ol 79 AdFol thgh AFTE 7joi=E Table 49
AASIFTE Aol AFel 7% T2 F¢ AELS
9y BT AAF, IR, USSR, FF ©O2E UL
ot ol AMAFe F AR HHFY 30.63%,
FE 30.18%, Zn|EFE 12.95%, T+ 8.30%3 A
e 202 Yehigon, ofote] A Zzt 3 Aol
FeFol 30.63%, 30.27%, 12.70%, 9.28%S #|Feh=
Rog Yehgth F AoldR A% T AE4AE] 4
3= B & B 242 93.66%, 94.59% 2 JERTH

Go} @ ofojo] QlojA Aol df MHT 7=}
L 207K Fo FE4FEY 7 FYAF o2 RE HH =
2lo] A k& Table 5, 691 2zt AAIsISITh Holell Q)

x ol M
ol

Table 4. Mean dietary fiber intakes from food groups by gender

Food group Boys Girls

Grains 338 +1.11"(30.18)®  3.36 + 1.32 (30.27)
Starches 039+ 144 (349) 042+036( 3.78)
Sweets 006 +039 (054 003%+018(027)
Legumes 093+ 135 (830 1.03 £ 1.34 ( 9.28)
Seeds 009 £0.04 ( 0.80) 0.09 + 0.04 ( 0.81)
Vegetables 3.43 £1.07 (30.63) 3.41 £ 1.00 (30.63)
Fruits 043 +£093 (384) 047 £0.60( 4.23)
Seaweeds 027 £ 039 ( 24D 025 =034 ( 2.25)
Seasonings 1.45 + 023 (12.95) 1.41 = 0.35 (12.70)
Beverages - -

Oils & fats - -
Totalplant = 1040+ 279 (93.66) 1050 + 2.44 (94.59)
food products

Meats 008 +0.10 (071) 007 +£0.11 ( 0.63)
Eggs 003+002 (027) 002+002(0.18)
Fishes 0.08 +007 (071 0.07 = 0.05 ( 0.63)
Milks 0.44 = 0.53 ( 3.93) 0.39 + 0.49 ( 3.51)
fotalanimal 4314+ 020 ( 634) 060+ 0.8 ( 541

food products

1) N (%)
2) 16 g {Age (11) +5}

1) g (Mean * SD)

2) % of total dietary fiber intake
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Table 5. Mdjor food sources of dietary fiber among the boys

Ranking Daily fiber sources Food intake (g/day) TOF intake (g/day (%) ") Cumulative dietary fiber (g/day)
1 Kimchi, Korean cabbage 66.20 2.00 (17.85) 2.00
2 Well-milled rice 183.50 1.76 (15.71) 3.76
3 Red pepper powder 1.48 0.58 ( 5.18) 434
4 Cow's milk, ordinary liquid milk 238.80 0.44 ( 3.93) 478
5 Ko Ch'u Jang 10.67 0.43 ( 3.84) 821
6 Ra Myon, instant 13.46 0.40 ( 3.57) 5.61
7 Soybean paste 11.55 0.35( 3.13) 5,96
8 Noodles, dried 14.35 0.34 ( 3.04) 6.30
9 Soybeans, yellow soybeans 1.48 0.31 ( 2.77) 6.61

10 Soybean sprout 7.28 0.30 ( 2.68) 691

11 Soybeans, biack soybeans 1.25 0.25 ( 2.23) 7.16

12 Soybean curd 9.22 0.21 ( 1.88) 7.37

13 Loaf bread 5.42 0.16 ( 1.43) 7.53

13 Gdlic bulb, raw 1.62 0.16 ( 1.43) 7.69

15 Citrus fruit, mandarin 15.5 0.156 ( 1.34) 7.84

15 taver, dried 0.48 0156 ( 1.34) 7.99

17 Kimchi, small, radish 3.94 0.14 ( 1.25 8.13

8 Sea mustard, dried 0.30 011 (098 8.24

19 Tomato, raw 15.60 0.10 ( 0.89) 8.34

19 Yoghurt, liquid type 0.97 0.10 ( 0.89) 8.44

1) % of total dietary fiber intfake

Table 6. Major food sources of dietary fiber among the girls

Ranking Daily fiber sources Food intake (g/day) TDF intake (g/day (%)) Cumuilative dietary fiber (g/day)
1 Kimchi, Korean cabbage 66.20 2.00 (18.02) 2.00
2 Well-milled rice 187.88 1.80 (16.22) 3.80
3 Red pepper powder 1.88 0.73 ( 6.58) 453
4 Ra Myon, instant 16.70 0.47 ( 4.23) 5.00
5 Ko Ch'u Jang 1.7 0.44 ( 3.96) 5.44
6 Cow’s milk, ordinary liquid milk 211.6 0.39 ( 3.51) 5.83
7 Soybeans, yellow soybeans 1.79 0.37 ( 3.33) 6.20
8 Soybeans, black soybeans 1.77 0.36 ( 3.24) 6.56
8 Soybean paste 11.95 0.36 ( 3.24) 6.92

10 Potatoes, raw 24,62 0.30 ( 2.70) 7.22

10 Soybean sprout 7.28 0.30 ( 2.70) 7.52

12 Soybean curd 8.49 019 ( 1.71) 7.7

13 Loaf bread 5.76 0.17 ( 1.53) 7.88

14 Galic bulb, raw 1.62 0.16 ( 1.44) 8.04

14 Laver, dried 0.54 016 ( 1.44) 820

14 Water melon 48.11 0.16 ( 1.44) 8.36

14 Corn, giutinous corn, raw 3.38 0.16 ( 1.44) 8.52

18 Apple, raw. Fuiji 6.25 0.10 ( 0.90) 8.62

19 Citrus fruit, mandarin 6.25 0.06 ( 0.54) 8.68

19 Sea mustard, dried 017 0.06 ( 0.54 8.74

1) % of total dietary fiber intake



Table 7. Correlation coefficients between intakes of TDF and
food groups

Food group Boys Girls
Grains 0.4383™**" 0.4412"**
Starches 0.2324" 0.1878
Sweets 0.0434 0.0877
Legumes 0.2804** 0.3997***
Seeds -0.1035 0.0816
Vegetables 0.4456™™* 0.4140™
Fruits 0.3180™" 03135
Seaweeds 0.1410 0.1658
Seasonings 0.2413" 0.2200"
Beverages 0.1236 0.1707
Oil & fats 0.1853 0.0065
Total plant food products (g)  0.5937°** 0.6401***
Meats 0.0907 -0.0022
Eggs 0.0625 0.1918
Fishes & shelifishes -0.1m17 0.1482
Milks 0.0075 0.1444
Total animal food products 0.1358 0.1830

1) #: p<0.05, #*: p<0.01, #=+: p<0.001

Table 8. Correlations between dietary fiber intakes and nutrients
intakes nutrients

Nutrients Boys Girls
Energy 0.5898" """ 0.5906™""
Carbohydrates 0.4594™*" 0.6500"™"
Protein 0.4690™"" 0.3882"**
Lipid 0.3638""" 0.3361""
Ca 0.2702" 0.5173™"
P 0.5377°"" 0.4753""
Fe 0.1628 0.1002
Vitamin A 0.4075"** 0.3522""
Vitamin B 0.5325"" 0.2295"
Vitamin B, 0.3933""" 0.5286™""
Niacin 0.4455"" 0.3137™"
Vitamin C 04138 0.3208""

1) + p<0.05, == p<0.01, +++: p<0.001

ofA] F2 Holdf FUAFL HiFAA], &, 1FTNE &
o7 Uehto, o] AFEE 1Y HodRE 47 2.00
g 1.76 g, 0.58 g AFsh= A2 YERdth 1 9] 9F,
&%, 2, 8% Aol R F2 FHoF Jehiirh
oote] YAME wiFx), &, FIMEIF 1Y Aoldw
£ 747+ 2.00 g, 1.80 g, 0.73 g AFsH= Rz Jeh}
o] AEZo] Holf FaFdos Yelkton] 1 9
|, 153, S, dFE Hojdd Fo F9og Jsh
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2 AEAAE A < 0.001)F FYAA Fo) A
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o)A AT FHA A AHBAE B AFTL
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°j&Ql 2] AHAAE YeRHATH Table 8).
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ZA} oAb AR AFE gorel A 4 1477
cm, 44.1 kg, %09 ¢ 149.1 cm, 41.1 kg& e}
(Table 1), thgtiol#tsts] BAFAHU3E (The Korean
Pediatric Society Committee on Health and Statistics
1988) oA AAIeH AHH A HFAR] & 149.3 cm,
42.8 kg# 4 150.9 cm, 43.1 kg3 Hlwstns o, A%
<2y 848 BF oF 2cm AT AU AFE AL
tha A AL ohd WA JElsch 25488 gL
2 AR O A9e] A7 Joo 5 2001; Kim 5 2001)
Ao}l v s o, AL AR OY AT JEt
Aol thi EA| vERY X9zt 2olE HERATE BMI=
i 72t 19.3 kg/m®, 18.4 kg/m°E UER} 28RS
A Kim F 200D) 3= Akl od, &AHKim &
1999) 2 M= 87} TA(Won % 2000) X1 ZAF Aw}o]]
vl e o & #XE eIt B AR (%
body fat)& W ZH2} 24.2%, 22.6% % ‘B&HA4o] o84
o 18 ¥ FXE B, ol e ATEEKIm T
2001; Son % 1997; Lee % 1998) 2] Ade] vja) thi
F& FAE YeR e, datgo] SR EA| e}
U tE a7 Aast dizzolinh o] AxellA s
AY dF 25459 A 2 AFRAFE & A G vl
3 Oh 52 R0z Jelgon, XY 7k d7E e Alo]
& Hols 22 7+ A4e] 373 9l A48 g gy
A A ARESE SA7AIL Aol JEE WS
AoZ Alg ¥t

ZA A 1Y B F 9 AAFE 3\ 44 &
Q1 A div] 242} 78.8%, 88.9%F A v
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A Fsh= Ao 2 YePdtH(Table 2). & Aelx] o}
o] B BMIS} Ax|ggo] ojotrct foldog A
ERt o (Table 1) A F24 Aol7t gle
o7 YehHTable 2), &% olze] &% A&l gt =
A BQE Ao Agd. F I it g, ¢
WA uke] Ak 7A H]E(CPF ratio)2 dol/} 53.4 :
17.1 : 25.5, ©Jo}7} 53.0: 17.7 : 22,08 =G oFats]o
A A QFek v1&Q) 65 @ 15 : 200 Blg) B BF @rEE
£ YA deld gl xeke o A AFHshe A0R el
wow, AW HFHFLE o7t ootrrt foHoE A
UERZTHp < 0.05). o= Kim (1999) 8] A7 2L &
Ak, A obgE2] AARIo] AFatse] 7ha Y&
AAksteich

Y 27 dd (g 135.1%, ] 145.9%), (& 134,

9%, & 124.9%) 2} YolotAl (F 114.0%, ©] 128.5%)
o] A AT Aoy AE(d 74.2%, o
60.1%) 3 vIEkl C (d 63.6%, 9 71.7%) AL A
B2 75% & vXe AoE JEhkth R 9 vlg}
9l A, H[ERR] By, H[el B9 HAHAZS AEH Hold
A9 HlER A A3(78.3%) 0] BRF Kl B e}
oo ojole] ¢ BE(92.5%) 3 vlEM! B, (66.7%) Y
A A% 2o @A JeElhd R2E AQEhd, 9y
55 A% B e 2Pk wEbA ot A viER
A 39 AF A4S F7/2 Fart 9o, oot A
5 HEl B, ¥4 AE9 431E ST, 9E A%
£ He] AR 59 AES FEH AFsEs A5 A
Fallof & Aoltk. 24 1 Q9 IS F 4 1
139 1:212 3F 4#0e 1: 17 0w g o Qe
Aol o] 2 Aoz Yeh), Lee $(2002) 9
A7 AT dXEITh et 25AE] e A3
g 771 24 Qe AFuES A7) A @
g 9 7FEAEY MRE A, ad AEe
Rk AHEH & 9 wRYe HE FHo=
& F94F AAE At W 2 dpdda 54
F7A) Aol AFE WA A2 F ol & A
o2 Atgdrt =3 HAFE ¥R vjE] C F94F
AHE F7HA1717] 93 o] s Ao Algd
opeb, S D ANARALSE FHow A AW A

ZF 2 2 vel C AH Skl $HE E

o w¥ oz o
ox o
o

L
o
8

B g s

of A 0 1o

ZAF AR 19 B Aoldf AFZL dd &
Zt11.2 g, 11.1 g2 2 veh} dite| f§907 ol 9l
on, Holdf HAHZ FIUS Hd 74 106 g,

10.8 go& vepdth 194 B Holdf AA%S 4%
1,000 kcal B 3oz FAIeH, Hoh= 6.4 g/1,000
keal, o= 6.3 g/1,000 kcal® Vel 25858
o2 F Holdf A4F AuE AR I AF zkEs}t
A2 o] William 5(1995) ¢} #lksto] alzolx A1t
20| BAFEHFA ‘Yol + 57 ¢ 5 16 g7 v w3l
E o, & dF AR A% O] 37 23E
2 70% o3tz AR FF ugH T S-S YRt
MolAHE A AR 75% n|wte R MH = oksY
&% dd 22t 65%, 71%E EA JelttH(Table 3).
olg} Zo| ZAMNIARES Aol AFFe] B A
ZFro} 9A depbe @42 89 A obs (Lim & Kim
2002) 3 F49 (Kim 5 1997), thehd (Hwang 5 1996)
g oz AR AgATe AT FARl, ¢
uet obg#} s Aol AdF o] AtEos g
£ & Aotk 8F7) ok 5 e Aol AFEe] ¥
olfE AFAAY e WE JHEAEY 4H F7ikst
ZAREARL A2 A3te] JFo 2 AR ofg7]e|
2ol 5 FE3] AFASHE &FF AUl YA BAE
B A ot} ARS) £LL FE Aow gy
Ror g (Wiliams 1995), g2 ¥at ohe} 71 2]
AME Aol df AHAFE 5E F UE AAT AlTE
F USRS T Qe s Ukt nigdo] FAg Zloz
Al gt

Aol df AHF Fo FHNEFE Y 4 AxFH
T8 ZUER TF £02 JEpGoH, o5 AEFe
A dHZ] gt v]&S $d 22 81.97%, 82.88%
2 JERdtH(Table 4). A4F(d 30.63%, 9 30.63%)
& THF(F 30.18%, o 30.27%)°) AFT3R= AolAdH-9
A2 A9 nixEck. 8% A okF(Lim & Kim 2002)
#} FAEKim 5 1997), e (Hwang 5 1996)S o
oR ZALE AFollA ZFE, MAFE, JAFE, Z0|
7] F8. Aol f Fdold, ol& Jd4& WA HAHH
9] 67~77%% A3 Ao E et o)idelA, $-alu
2t ols % HAd, dFAE AoldRe 2 F9 AF
7o 2R AYars Zu|EE FAUL o 4 glom o)x u
T ZAZY FAo] He @5 AAke] EAHA T2 7]
A3 2o Alg P, TF olEE0] FHEHE I 4
o] oko] HAAKim 5 1997) ¥ e (Hwang 5
1996) & thdoz AN Mt B} & 22 gn
TN FFHE o)83 AU AT T o=
Abg g

o} B ofolef glol Fo Aolif FANEL wWF




AX, &, 1F71FEo 7 Vel o, Hold] - o] 4
FE2 1Y Holdf HFHAFY 38.74%F oot A
40.82%% AlFsH= Ao=2 JEITHTable 5, 6). # &
TAANE Y (Hwang 5 1996)& thdoZ § 7o
A Aoldf FdAFe] & WiFR, B, 1N &
o2 yehd Ry vlushd, 25889 B9 stuFAo
2 F 33 o) kit = TS ATk Qo] Wejz
FE G doldfTo] Aduder & Zlo= Algdr}h
a2 9] ot Me &, 3%, 2, 8% Ao/
F2 FYoE Urhtod, ojote] oA E g, 137,
S5, DFE Aojdey Fo Fdog vehdtt 20t A
o|Af F A Ee 2t AAFe UXE AP Tt
g, vhs, 7, 27, vl Sol EEE] glof, s
£ EEe ook AAE o] §8 AdE ARE »ast 3l
ohi Alg T

Aol f HFHFL AEYAE AFHY Andez &
o4 A AaAAE JerIUTHp < 0.001, Table 7). &
3], gotol oA AMAR, IF, FLF, FFH IVEFHF
AEF £27 Aoldf AHBH & AUIAE el
NL, ogote]l SlolA FR/, AMirF, TFH, JLF 2UEF
TO 7 F FUTAE e £ d7Y A9 o)
AL o SH(Hwang T 1996) A7AHY AJold
& Hms] B9, £ ZAF g 25852 Holds A
BT FF 4 FAF AARES] ABAF nad &
3 2R AR £948 AgEA g B, o
SRS HoldR AAFH TF 2 ALF AAZUHY
o4 At gov, dxF AFFEe 94 4
FBEATE e RoE Yepitth ol Z& A= 254
=< gzl g gugas 53l FH7 A3 713
7t gon, SERE AHT 7187t H2 A 718k R
oz Alggch 3 ol5EolA AZRFE o)L AIE
A AFE Fort ok Akggch

Aol Af Mg ook AT ABBA A=
HEZ AL o] i fAAQ A9 AJaHd
AE JeEMIEH, £ A7l daAFrt & g9ga A
FHBFE 429 G@-3ERE YERTH(Table 8). the A3
ATET vlwahd, AFE oz AR A7
I{Hwang 5 1996) 9} FAHES o2 AN AF
(Kim & 1997) 9} vlxet FdE VeI ol giie
o] ZAMPERIEC] ABAAFA Ho)HAE AFstn
New, AET F FHTO] FE AolAdf FEY shio]
7] W2el Aoz Alggc)

SEE Ui AoldF A

258w 68d A 200 (&
1009, 9100%) & oz 297k Axp)1EHog 4]
43S ARG 24E AEE 7122 d9E 2
SEA 19 Ha 9% 9 Aoldf AFHRES HUkst
, Aol AT digt AF 2 AFLE 7ok ¢
Aojdfel FiA AF IS AdaEAE v A8t
gt 2 S aosha g2y 3.

1) ZAFW AR Haldd W 242F 147.7 cm, 149.1
cmo|al, BFAZLE 42.1 kg, 41.1 kgolqlth. BMI= &
W 8y 747} 19.3 kg/m?, 18.4 kg/m?E YERY, o}
7} ottt FolAo g A YERRTtHp <0.05).

2) 19 37 F 4% AFHFS F A 1733 keal,
1778 kecal2 =< F4A%F uy] 22+ 78.8%, 88.9%
2 vtk $ud di AT vlmellA oote] A
ololl nlsl Z4, WENRIB, (p < 0.001), A%, A <
0.01) 9 AFFo] Foyoz dgton HE 9 nijghl
A AFHFE FAFoz 94tk <0.05). i 25 o
A, Ql, vojobrl HHFE ARZE dslelodt, Zan
HEN] CE 3% 75% uvlut F07 AF3tn A
o} P 25 AP wjel B, AHFS A "l
AP, BER B, AFHZF dobe] AS AFF
100.0%, olote] A% 66.7% +=08 vl A A
2 o] A4 A 78.3%, ool A% 98.4% +
To8 AFske oz etk

3) 1Y B Aot A% 99 44 11.2 g 11.1
go g AT ) 70% AEE A vehgon wdiid
94 2olg YA Qo). Aol dF AF o
w2 9@ 47 106 g 10.8 g2 Jekstth Ao/
39 78§49 AFEE J 242 AxF(F 30.63%, 4
30.63%), T5(d 30.18%, o 30.27%), ZrIaF(
12.95%, 91 12.70%) Z Jebdrh 2ol A2l 7]
57t & T2 FUdEE 9 BF wFgX, &2, 1
F7VF €O% Yo, o] Al 7R AFL 77} ol
A F 4o dRAdF %] 17.85%. 15.71%, 5.18%E,
oJole]l lojA F 2o] ARAFHF 18.02%, 16.22%,
6.58%% AF3I3t.

4) AolAf AHAFL Hols} Ao} BF AEHAF (P <
0.001) "AFFH KA B 4AAAS JeRAT.
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o A9 AEF AHBHE #9FHd FY agAE
28 belag

5) 'gote} ojo} B Aol f AHFS AEE A
U, erste, 99, A, 24, <, BER A, BE
7l By, HIERRI B,, Yoo, vl C AFHZF7 o4l
e FuaAE et

olde) Aol AaAe 2EsE 8IS v B
F B 19 AF 99F, <, Yool A AFFS
e on, 9% 2, vERl C AR AT
F olstZ Yk on, ool JlojM= HIER A, ool
AolAE HER By AHF B3 AF FF oItz YEt
oo £3, HZ S0 WHBYAE el E80] Hu
A FRaI} il T4 Ha s Aol
AHEE v obs dEFY 70% T2 Uehkth o
A, 71zAg0] Frlske 710 2R A4EE F
& oz 8 2, vjEl C, Hojdfe) S T
7)1, YFETEe] oPIHA A=F 7MY st 9 BA
7180] Yk YFuFZT2T30] B3ty ARHTh
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