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ABSTRACT

The purpose of this study was to investigate the effect of Monacolin-inoculated rice embryo on the body fat and serum
lipid profiles in 61 obese elementary school students. The subjects divided into two groups 31 obese children had the
experimental diet (rice embryo inoculated Monacolin) and 30 obese children had the control diet three times a day after
meals. The mean age, height, weight, and BMI of 61 subjects were 10.5 & 0.5 years, 143.6 = 6.8 cm, 55.0 + 8.9 kg,
and 26.1 T 3.9, respectively. The changes of body fat mass (kg) in experimental group and control group after 6 weeks
were —0.60 kg and —0.03 kg, respectively. The changes of body fat (%) in experimental group and control group after 6
weeks were —1.44% and —0.25%, respectively. These changes of body fat in experimental group were significantly
higher than in control group (p <0.05). The change of total-cholesterol in experimental group and control group during 6
weeks were —17.52 mg/dL and —1.70 mg/dL, respectively. The change of LDL-cholesterol in experimental group and
contro] group during 6 weeks were —17.06 mg/dL and —2.80 mg/dL, respectively. The change of triglyceride in experi-
mental group and control group after 6 weeks were —9.58 mg/dL and 11.67 mg/dL. Total-cholesterol, LDL- cholesterol
and triglyceride of experimental group after 6 weeks significantly decreased compared to control group (p <0.05). After
experimental diet (6 weeks), total-cholesterol was negatively correlated with body water contents, soft lean mass and fat
free mass (p <0.05). Triglyceride showed a significantly positive correlation with body weight and body fat mass, however,
it was negatively correlated with fat free mass (p <0.05). HDL-cholesterol showed a significantly positive correlation
with fat free mass (p <0.05). These results show that Monacolin-inoculated rice embryo is effective in decreasing body
fat and blood lipid in obese children. (Korean J Community Nutrition 10(5) : 565~573, 2005)
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566 - F=TAT Eoloh Aol 9% FAR AdE

1992; Heidi 1995) 9137& A8t = & 24 F
shelt}. Holle AohRte] W7t A F7Rs A4
ol Q3 (Park & Choi 1990; Yoon & Kim 1992) A=z} H]
ghzo] Wlshe dFo] Wolx], Loh|vlse] o1 §)
tH(Lee & Lee 1986; Jung & Lee 1987; Cho 5 1989).
E3] AAH 71 A LoMnEe] $7HLee 1995;
Lee & Jang 1999) ¢} soh]gho}e] A31Ea8 K182
F7hs AAE Ve E ASRAE staAshe s &
A7) 1, wlgk 7jA Aol gle] TR0 it F5A AF
o dist B} FolA| 1 Qith

Monascus 58] AVdaE & 529 Il vldAA AxF
TR I AAZ A% TS o= Kojiz S ot
& ZH02 60007d o4 WRE AFAA B ohizt &
Hpaoro 2 o)lf5o] gkt}h(Endo 1985a). ¥ oka)aw}
F cE7AIe A" AE F4 #3 A7 (Endo 1979;
Endo 1980) % F&E|g o, 19793 Ruber’t & & =
2SS WA AaE2Q Monacolin K& AAsh= AR
£ 2dsPEA Monacolin K&} fA8E +2E 2= 02 &
4 AR A& #5423t (Endo 1985b, Endo
1985¢). °o]& E4L& 25 &0 33 Won Al 7
o FHAHE AHEES Zhe 202 HMG-CoA (3—
hydroxy—3—methyl— glutaryl Co A) reductaseE #3}
slAA FHAHE FEF Ak a9E Holn AR F
saponin®|t} o] AZ LS T35t SlolA] BElEAE R
d 7154 21E A Aotk Monacolin Kol disiA= &3] 4
T7F o] AFFAZ Z55-E(E7], 7, 4ol B
8Z 2YAHES A2 % ohebEndo 1979; Endo
1980; Ha & Kim 2003; Lim 5 2004) $Z¢| 3132~
HE 38A T 33] Fa3 Aoz RauFct
(Kroom % 1982). 53] $9As} FolMT 71 v R
o2 ¥o] )& LDL-cholesterol& &0z Y&t 2
$o] 9l 7o 2 Aol

drle 97Aeh el e 2AAT AASRS B 4
A} oyt adl2 golgl7] wliel wlolr} AAE wWn|
o ula] 25 wlelylz} Y4 xuate] geko] o} ok
02 o ¢l T3 Hole 23E Wujof vlele] A
A #go] ¢ 208 = o] Fol wdA] thdt duta
7t 3 53] FUAHE AT} o] IS Fo
22X ¥F ZH2HE FEE WERE a9 Jg0] vy
AcH(Kim & Won 1984; Akiba 1980; Burkitt 5 1974;
Trowell 1975).

2 AFodME v oA X85 93] nltlels
9] HolHHE ¥t EX AN XL A 59 A

W A 22280] Sl FRdT duljols o8 5
T AF Ao} el A Hvt o} AAPL FF Y
3 A2 WsE AHE 0N LolweuE A8 7)
23 ARE AAstaAt g

oHE N M

1. g7 iR R Al

AgA el AFshs - o 2R 10~7 11A4)
9] HIRHEE ARSI S5 5014H% body fat > 25%) (Hu-
enemann % 1966) B9t &Y 613S tiAAlE A
oh A7713RE 20043 5E5E 8¥71x] AdH SHEY
Hodo FME vty 20049 119 59%E 20049
129 244714 653 B AABKITE A8 3159 of
Z7 305oR Z}7} upbro] Ad FollAlE AAo(E
T35 Zellop 3 g& R TFAlE tZA 0] (maltodex-
trin) 3 g& 22 657 1Y 33 A% 3080 B8
sigick. AT A NA A8 AlF da) Fof] A A3 o}
AAASE 8l A AAF F 1242 24 F 89 9
EE AFEH e PP A5+ 3000 rpmelr 1083
AR F e L] ¥4 & wrkx] -20TeA
B3It

2. $=7TF BHjor HTYHY

50~60%2] gk Hijoln]E 121 CollA 30&zF E7A71
s, 5% ¥+ (Monascus pilasus)& 20~25TellA
50~7043t BiFAIZTE ©]& 90TolA 3087 A
the, 60TCollA 48217 AZAZ

3. &Y Aojxy

AZTAA F58 FIAREFT Aol JuAa gk 2
AL v} 2o} I 100 g2 325.2 keal® 529 &
2L 4.6%, ZHN 27.3%, ZAH 5.6%, 2S¢ 10.4%,
FAL 414%E 31 Uk d2FE Sk 33
A= T 1%= n|=7ME, 5%= steviaty, 1%= J=
A 71EE ol Az ghs Yo FA4E-L maltodex-
tring FF3IUth A 0|2 W A& 37 3%
2 (3 g )& FF8NE e IS FL3) )
At Adw AT 2L o I AH B
w35tk

4, MF NE W HYE By

H|9E H71= BIA method® Inbody 4.0 (Biospace,
Korea) & o|4-3}¢] A3 (Height, cm), A3 (Weight, kg),




A48 (Total Body Water), A% (Fat Free Mass), &
%% (Lean Body Mass), BMI (Body Mass Index), A
& (Percent Body Fat), B-5-*|4& (Waist—Hip Ratio) 2
AA AF R AYEE 243tk

5. NN R BFNE 24

1227 AR F5& FAANZ § AHells 5 ml Y
< Agsle] 3000 rpmolid 1087 gAEe & dY& ¥
gle] B4 & wrkx) —20TelN Rysiien, 83
ZFAAH(TG), HDL-Z¥ 28 E, LDL-Z82AHE, To-
tal—FdAHE, AST (Glutamate—Oxalate transaminase,
ALT (GLutamate—Pyruvate transaminase) Glucose,
Total—protein, albuming 53 3}31t}.

6. BWME
BEE ARY ¥4 A= 73 2F82HMean £ SD)
Table 1. General characteristics of the subjects
Total (n = 61)

Age (Year) 10505
Height (cm) 143.6 + 6.8
Weight (kg) 550+ 8.9
BMI 26.1 £ 39
% Body fat (%)

Experimental group 39.7 + 38

Control group 391 +57

ok AeF - AYS - GEE - 457 - 567

2 Jehligla, Statistical Analysis System (SAS) pro-
grame °o|§3lo] AP2olg FFEI] A F9 Aolg
Student’s t—test ¥4& B3l ZF A T Aolg o=
0.05 F&A Fde ATt F AR} AAAF
@] AAHASE 17198ld Pearson correlation test
of d3t FBAFE Tk FA3E HFih

4 &

1. TAQYAY YHIArE

£ A7NEAES Hd A% L A 542 Table
1o AREIGATE AR 258w 4~587d (9 10~
114y o2 FF A3 105 = 05491, FF A%, Al
%, BMI= 143.6 + 6.8 cm, 55.0 + 8.9 kg, 26.1 £ 3.90]
o, A¥TY AL HF 144.5 cm, AF 56.2 kg, BMI
26.7 kg/m®, AL HF 39.7 + 3.8% 09, 2T
o] AR P 142.6 cm, AF 53.7 kg, BMI 26.2 kg/ir?%,
AA LS 39.1 +5.7% %k

2. 9942 HH ¥H

AFpgAte] gk 9 gk AFHILS Table 200 AjAl
3k A7 AlF Al didRle] 1Y B F 9% dHRL
W27 AFE 247}t 1792.9 + 566.6 keal, 1652.3 +
479.2 kcalolR o™ AT F8 Aol 22t 2006.1 £ 481.6

Table 2. Changes of daily nutrient intakes of the subjects after supplementation

Control group

Experimental group

Before After Change Before After Change

Calorie (kcal) 1792.93 £ 566.67 2006.11 + 481.61°  213.18 = 516,08 1652.31 + 479.22 2009.93 + 397.21" 357.62 + 502.55
Protein (g) 72.51 + 4535 71.07 + 19.97" -1.44 + 42.21 62.42 + 28.16 70.58 £ 16.10 8.16 + 27.20"
Fat (@) 53.21 + 34.08 63.25 + 2411 10.04 = 31,16 46.39 £ 16.51 62.07 = 19.06" 15.68 + 19.79"
CHO (@ 258.86 = 55.88 295,54 + 77.57 36.68 £ 8676  253.65+ 7449  356.65 % 45.71 102.99 + 50.43
Fiber (g) 417 £ 1.48 460+ 173 0.42 £196 411 £ 1.89 479 £ 151 0.68 = 1.74
Ash (@) 16.83 + 6.55 23,78 + 34.45 6.96 £ 35,32 17.47 + 9.38 17.71 £ 2.97 0.24 + 10.63
Ca (mg) 503.02 = 16752 61590+ 14321 11288 + 187.98  631.18 = 592.39 642,05 + 217.42°  10.87 * 545.53"
P (mg) 089.80 + 282.05 1054.37 + 217.57"°  64.57 + 26558 944.24 + 30631 1080.37 £ 196.05  136.13 + 320.44"
Fe (mg) 10.96 + 4.82 43.78 + 177.04 32.81 = 177.12 9.11 + 3.40 4028 + 163.60  31.17 + 163.33
Na (mg) 3879.52 + 2353.69 3675.99 + 1938,79 —203.54 + 3272.40 4297.81 + 3096.49 3351.77  690.27 —946.03 = 3094.16
K (mg@) 2051.11 £ 570.90 229144 + 473,18  240.34 + 669.45 213294 + 888,59 2299.30 = 453.28  166.37 + 1090.66
Vit. A (ug) 45221 + 15413 536.18 + 165.17 83.97 £ 19638 41170 + 15401  557.71 + 207.53  146.02 + 286.95
Vit. B (mg) 1.11 £ 0.04 400 + 21,73 208 + 21.69 141 £729 498 + 19,16™ 3.56 +13.81"
Vit B2 (mg) 1.21 + 0.92 1.25 + 0.63 0.05 = 1.01 1.33 £ 6.81 3.06 + 16.33" 174 951"
Niacin (mg) 13.72 £ 5.69 15.30 + 7.59" 1.58 = 7.43 11.71 & 4,00 1410 + 3.48 2.39 + 5,51
Vit. C (mg@) 80.60 £ 42,92  101.60 = 61.31" 21.00 + 60.25 74,61 + 44,42 92.84 + 54.38 18.23 + 66.50
Cholesterol 195.87 £ 141.24 21755+ 117.09 2168+ 166,74 16438 £ 7965  210.53 + 82.16 4615 + 113.22

(mg)

+: p<0.05, **: p <0.01 Significantly different between before and after supplementation as determined by Student’s t-test, : Signi-
ficantly different compared to the change of the experimental group at p<0.05
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kcal, 2009.9 * 397.2 kcalg— A5 AR ol
ZZoA9 X AFHEEe A HolE HAsk| AR A
3t Fo] wislgo] —0—7}6}%24 AR gF dF A

F93Q o7t GA 21T AgHAR AT AR
} 57+ —0.60 kgo 2 th2T4) ¥shE —-0.03 keel
H)glo] 49202 (p <0.05) #AAFTE BT, BMIE= 4

ou‘.

Aol ool flHoz oStk AolAd HATES  UTO -020% BT UYRTE —0.27% P2 UY
Uz A8 242 4.17 + 148 g, 460 £ 1.73 g0l Tol #AH 22 (p < 0.05) F4aTE B AALE

on AF F7 Aol 42 4.11+1.89g, 4791151 ¢
£ ARBUT VBT HolWad HHFY Wk iz

Rt} fos S718RTHp < 0.05). @A, A, fiber,

Ca, P, vitamin B, vitamin B, A& E
F A% Wizl Ago] tizFel vt F23l
Z7H=(p<0.05) Bk

3. MRHEAY Big  §RY, BMI, NIRISES B

vk AR FHol %t TR A AR ¥
32 Auugich 65779 A3 F A¥7 S Az
& 0.47 +0.82 kg, =T ¥31 0.36 = 0.62 kg Z 1}
ERRTHTable 3). A3 Aol 4T AR T2 APT
& 2252 kg, IRTE 21.41 kg2 A A2 F #3H

AgAe A

A= AT —1.44%2 2T H3FF -0.25%¢
Hlalo] #9202 (p<0.05) AxE B cH(Table 3).

Inbody 4.0 (BIA method, Biospace, Korea) & &3t Al
AR AREY BHE 2% A 6571 IFAHFT &
Hlo} AH ol AR T @_%‘Eo} 0.80 L &7}, dl
ZF0] 0.24 L 37} 319l1 252 AY¥E0] 1.02% F
7}, thZ7e] 0.33% F713I3tH(Table 3).

4, @Y NALE Bt

YZ2)2 AR NEE A3y $4E S 2
¥h= Table 49} 2t} 653 F3d4F Bulols Fo
3 $o) 8% FEZY2HE ¥ 158.13 mg/dieE A

3 AR} 1752 mg/dl Z4A81H9 1, HDL-Z8AH &2

Table 3. Changes of anthropometric measurements of the subjects after supplementation

Control group

Experimental group

Before After Change Before After Change
Height (cm) 142,66 = 7.80 143.88+ 7.87 121 =068 14459 + 562 14596 = 597 1.37 = 1.08
Weight (kg) 53.75+884 5411 + 885" 0.36 + 0.62 56.27 + 878 5674 + 894" 047 +0.82'
Body fat mass (kg) 2141 £ 463 2144t 475 0.03 £ 0.85 2252 +508 2192+ 534" -0.60 £ 1.45"
Total body water (L) 23.63 £ 357  23.87 £ 3.62 024 £ 0.65 24.67 + 3.2 25.47 + 3.33"" 0.80 + 0.94
Lean body mass (kg) 2994+ 448 3026 £ 561" 0.33 = 0.81 31.26 + 4.02 32.28 + 4.19" 102x1.21"
Fat free mass (kg) 3234+ 475 3267 = 484" 0.33 = 0.87 3375+ 426  34.82 + 4.45™ 1.07 £1.28"
BMI (kg/m®) 2623 +228 2597 232"  -027 +04) 26.77 £ 267 2648 + 2,65 -0.29 + 053"
% Body fat (%) 3961 £3.18 3936 = 3.77 -0.25 + 1.56 39.67 £ 375 3823+ 435" —1.44+249"
WHR 0.96 = 0.03 0.96 = 0.04 0.00 £ 0.02 0.96 + 0.05 0.95 + 0.05 -0.01 £0.02

*: p<0.05, *+: p <0.01 Significantly different between before and after supplementation as determined by Student’s t-test, 1: Signi-
ficantly different compared to the change of the control group at p<0.05

Table 4. Changes of plasma parameters level of the subjects after supplementation

Control group

Experimental group

Before After Change Before After Change

Triglyceride (mg/dL) 91.47 + 4609 103.13 = 6305 11.67 +4327 89.23+4178  79.65+3297" -9.58 +34.18'
T-cholesterol (mg/dL) 17357 £ 23.50 171.87 1924 -1.70+19.24 17565+ 30.18 158.13 + 27.32"" —17.52 + 22.80"
HDL-cholesterol (mg/dl)  43.50 + 7.33 4527 +7.39 177 + 6.43 .71 +7.39 2471 £ 7.41 3.00 £ 441
LDL-cholesterol (mg/dl) 105.20 £ 19.06 10240 = 1801 -280=* 1457 10852+ 28.14 91.45= 2634 -17.06 + 19.28"
Glucose (mg/dL) 93.60 = 6.27 98.57 + 8.46* 497 = 7.96 94.39 + 531 96.90 = 531" 252+ 584"
T-protein (mg/dL) 7.32+£027 7.47 £032** 015%+0.25 7.35 £ 0.30 7.43 £0.30 0.08 = 0.24
Albumin (mg/dL) 4,65 £ 021 473 £ 0.21* 008 £0.16 465+ 0.23 474 +0.20" 0.09 +0.18
AST (U/L) 25.13 £ 9.31 27.20 £ 16.09 207 +13.80 2590+ 14.40  24.87 = 14.08 -1.03 £ 558
ALT (U/D 29.77 £ 2391  38.57 £ 6296 880 +49.86 3232 £36.69 3294 + 3857 061 £ 11.22

AST: Glutomate-Oxdlate transaminase, ALT: GLutamate-Pyruvate fransaminase. + p <0.05, *+: p <0.01 Significantly different between
before and after supplementation as determined by Student’s 1-fest, T: Significantly different compared to the change of the
control group at p<0.056



44.71 mg/die® A% AKX} 3.00 mg/dl 7}, LDL-&
AAEHEL 91.45 mg/dIE 17.06 mg/dl A3t F
A3t 7175t iR Tl = dizdels 338 ¥ 8% %
ZYAHE e 171.87 mg/dl (A3 —1.70 mg/dD),
HDL-Z#AHZ0] 45.27 mg/dl (#31% : 1.77 mg/dD),
LDL—Z# 28 E0] 91.45 mg/dl (#3}3F : —2.80 mg/dl)
2 veldth A3 A9 3£ ARE ¢ A 32
A2EE, LDL-ZHAHE 5571 AgFo] gzl v
3t fF 02 (p<0.05) ZAsI, HDL —Ze2HE
2 FTLsI o falFl zlel= glgit

g SN AgFol YT R} foFoz Ax
3l 65F Fof Aol M) —9.58 mg/dlE ET
o] ¥iglF 11.67 mg/dlell vlsl] §2A o2 (p<0.05) 7
233 ch

ok BEF - B - YHE - 4T 569

5. 8% glucose, T-protein, albumin, AST, ALT &
B9}

673 FE5AHE Bullols Fodd Fo) Glucose %
H3l= A7) 252 mg/dl £7) tiZTo)] 4.97 me/dl
7o 2 AY A Fo] M3k AgTo] Rl v
slo] Wslare] gro) FrA o2 (p<0.05) Aol wet &
3ol W3l 2A%SE »yth EF T-proteing TF9Y
AR A 59 w3k} dF Albumin F% ¥33 AST ¥
3130 ALT W3 7742) &7k §isith(Table 4).

6. &3 HIFL pHY ®

ZAFNEAES F5dAF Ailote AHEY) A9 A
FHe 39 =F9 HlFF pHE| W3S dotrgttH(Table
5). = ¥4 A3} LY vlF52 0.001 57} 3l =

Table 5. Changes of urine parameters level of the subjects after supplementation

Control group

Experimental group

Before After Change Before After Change
Gravity 1.022 + 0.004 1.020 * 0.005 —-0.002 + 0.006 1.021 = 0.003 1.022 £+ 0.005 0.001 £ 0.005
pH 542 = 0.58 542 = 0.58 0.00 = 0.29 5.48 + 0.56 5.32 £ 0.53" -0.16 + 0.40"

* p <0.05 Significantly different between before and after supplementation as determined by Student’s t-test, T: Significantiy differ-

ent compared to the change of the control group at p <0.05

Table 6. Correlation coefficient between plasma parameters level and anthrophometric measurements of the conirol group after

supplementation
Weight Body fatmass Body water Softlean mass Fat free mass BMI % body fat  Visceradl fat area
Glu -0.319 -0.445" -0.131 -0.126 -0.124 -0.329 —-0.486™" -0.301
T-Pro 0.360 0.352 0.310 0.299 0.298 0.205 0.242 -0.034
Albumin 0.136 0.158 0.094 0.084 0.084 0.045 0.162 —-0.048
T-Chol 0.093 0112 0.055 0.049 0.052 0.139 0.m 0.000
AST —0.085 0013 -0.181 -0.185 -0.183 -0.042 0.179 0.194
ALT -0.080 0.009 -0.169 ~0.172 -0171 -0.038 0.167 0.201
G -0.025 -0.053 0.023 0.016 0.012 -0.047 -0.053 —-0.062
HDL -0.092 0.004 -0.196 -0.193 -0.188 0.003 0.124 -0.010
LDL 0.212 0212 0.175 0.169 0.171 0.242 0.159 0.097

n =30, *: p<0.05, ++: p<0.01

Table 7. Correlation coefficient between plasma parameters level and anthrophometric measurements of the experimental group

after supplementation
Weight Body fat mass Body water  Soft lean mass  Fat free mass BMI % body fat  Visceral fat area
Glu -0.110 -0.185 -0.007 0.003 0.000 -0.079 -0.255 -0.194
T-Pro ~0.012 0112 -0.155 -0.158 -0.189 -0.007 0.252 0.162
Albumin 0.054 0.107 -0.026 -0.022 -0.020 0.075 0.137 0.086
T-Chol  —-0.258 ~0.131 -0.362" -0.360" -0.361" -0.082 0.029 0.1562
AST 0.061 0.039 0.065 0.073 0.076 0.131 0.020 0.182
ALT 0.126 0.1 0.110 0.118 0321 0.198 0.087 0.226
G 0.439" 0.399" 0.407* 0.403" -0.404" 0.320 0.224 0.039
HDL -0.281 -0.135 —0.400* —0.400" 0.402" —-0.093 0.103 0.115
LDL -0.200 -0.113 -0.267 . —0.266 -0.266 -0.072 -0.016 0.108

n =31, *: p<0.05, **: p<0.01
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T2 #slego] —0.0028 Zadhe 222 vebdon, pH
B Zo

= A3FL WglEo] —0.161% 2438y gz ¥
37} Q= Aoz Yel #2391 z1o)(p < 0.05) § YEr
it

7. QNYIEN 2 T Aot ELS] A

ZAMERRE S AAAIE AR} dF AsiER| w9t 4
ABAS AHE A= Table 6, 73 2t} AF20)E A
& AANAS AFS EF AZAAE}S] AAIA o
79 AAPeEe HE glucose T FAZHA 59
JAEA (p<0.05) & B3R5, AR

o

LB
&
i
3

&% 8% glucose &

F A 59 aEA (p<0.01)F HATHTable 6).

APTAME AFH0lE AT F ATEH, 257 Al
AR €5 FU2HESD 749 59 duaA (p <
0.05)E B3, 85 Ad9] 2 AFH AL
A< %] #A(P<0.09)F B v ARPYRA= #2
Al &9 4##AA(p<0.05)F B3t} =g FF HDL—
FHAHE FFE T5FT FAAA 59 AadAp <
0.05) & AAWFTh= Fo2Q &2l dadA P <0.05)
£ B3 (Table 7).

-

Aol Foigk gL FHT ol vtk Yo7 Eo
AA 9 71er o] Qe 2FHPCE TAIIRES Al
AA BN H AT AFE 7 obFe] 71ER] (The
Korean Nutrition Society 2000)%1 A& 144 c¢m, A&
38 kgoll njsle] 2142 AHAG o AFE 55 kgl &
EEA] Brh 47%7F o B4 vERT ok HvkE &
A= ¥h& BMI (body mass index, BMI = A% (kg)/
AR mA)E ol 83IE SN uiglo] ©x] HA)Fel 5t
° Ao ot ZFef vl AAgo] B A2 B
Holghs A2 Ao R £ AFfAeE AAYES
Hlwke] v A E Ak AXgol] 23 vlgte] By
2 Huenemann 53 Buskirt7} A|¢Het 71502 & A
A% AAEo] 25% oS H|THobese) 22 B3}
%t} (Son 2003; Son 2002; Huenemann 5 1966; Bus-
kirk 1974). Son (2003, 2002) &} dFZA7er] uigt
ole] AAAFA E AR 53 23 Fo AL vRE
o] vjH|eEER Tt FA UERg oW F2AQl A= o]
¥, G AL vjgt Zo] vjniwtrRo 4 el £
Zhol] 21 AQl Aol Btk B3l on Holrt oo}
Bop nui s vieE 3] AF 2el7t o Row wd

AN g, ERASE, AAF A7t vlRktelA fHe
2 24 Jebgdkn 2usielo

Fda AFANEHE B dAFAFE 19 AFE2,200
kecal : 92} 2,000 keal : 92D RO} 272 =<l 9
&F A ib] 81.4%, N T 75.1%F AR v]A
A B3l Ao Jelth o]dd= Lee (1995) Al
Al G AAFHFE viRlololN foHow FA] Wgkovt &
o] Ho] FFel HjsiM e T @FE A% A
Qo= A7 {28 BARTHE =g s 8539
AAZ AQFT odRol vlste] An]ox]] AR v
o} nlgo] F& Ao Atgdr) H3l vivk ofse] EF A
2 A B} 98X dvs ¥ 18K (Dreon 5 1988;
Romieu 5 1988; Miller & 1990; Dietz 1987). & &
A5 Bo] F3 Q51eH B AFME dFdHZol
2 AoF Yepsith A0 (FFdHFT duloh & AlF
dke & odako] Wste R HT) AgFo] HIEe &
koLt FAFCE FoAHQl A= ok Aol R4,
Z4, vER] B, BIEN] B9 A% A¥AolE 4
sA ATl dixwel vlgle] f2siAl Tk ol
£ Aujjolo] -1 2ol A} HlER JUdre Fgo)
HAE s AL BAF}

ATF71HERN] AAAZL] A3l R ITA3E Al
of AHZ st AXY £ A an2 AL FF A
AuEe] A7 /94 (p < 0.05) 019tk ©] A= Ha &
Kim (2003)¢] d7olA dnlg FUF2 3 P21 v]dle]
AJelAl 853 HA Aol AMALEL 33.8%°14 31.6%
2 foHoz 7 (p<0.05)315 o8, AXYE 23.9 kg
X 8F % 206 kg2 Z FoFo7 A (p<0.05)% A
T-9} B3 ARE wolx gk

Krotriewski 5-(1979) 8] Q7R oahd A=<
E2RL B, 99| el Bl &7 sty d#A Utk
T3 vy dEg AWE AHe Al T g=eg
A BE {39 of DA FHAo] Q1o AL YE ¥
A} 53] AlA] Al AL F3o] 7 HAA
Age] W EY FA7}F Avka gt} B AFelM= BMI,
AAGE, SRAEE 7F4art ATl vzl vjE 2}
o7} & Aoz R} FREHFT Aot AFH7} vwte]
Mol EFAY RoZ Algdrh

ATF7IZFEEe) AR WEE B A AL
A3PAM TR I85FE 71 S, webs AR
o] F7Ist AoF e} 653719 @Iz A% Yepd
AGEe] Mgk T3 ot AR A adst
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B d7AFNA FHaHE Bullol AFH7T F4AEE
A Al &%) Q= Ao E Yehtth 39 2
3242 Monacolin K¥ HMG—CoA reductaseS 4%
o7 Afsh= e FuAHE AT AsEdE 89F
FHAHES AN B ohE} $FY nZH2HE &
ZER}| M ST 23] FaS F 07 B uFEtHKroom
T 1982). 53] F9As}E S¢S A7l LDL-F
AAHES FAFE Wees Z08 494 3 AFE
o 2 v £3 F ZHAHE $5E 5 59
7F l&o) B HQchKim & Won 1984; Akiba 1980;
Burkitt 5- 1974; Trowell 1975). A 85 Zd~H|
E, ARG Bo] dFol] 1FEE EA¥E FHE 5T,
T8, A4S I #A7F YohKang 5 2003).
FRERE Blloks 8% SAAYE Z4AA7)2 HDL-
ZY2HE 758 T7HA AR dAEE AT AA
g, BERAubgo] foldog ghhste] A F3jo] o
A He AE FAso8F FIFHF Aoy} EFA
Ad} AR FHo 7 QA H|vl uXEF, FUAH3
g Y], A8 wEgs Ukt oy 5t
QL Aoz Algdch

52 S glucose@) A A F9 HgFE 2
A AgTe] izl vlE AAE vepoyt FS303F
Ajjo} AF ol 9&}9] T—protein, glucose, albumin®
27} 7V AR AEe] I FAA o] 3l
HA & QS-S 53 S A E AW Ot
2Zhgo] 7113tk AR Tk

AP A T x AHYZE & u], Lee 5(2004) 2] Al
A} H737] o]F9 odellA 8 g9 olEE wid AT ¥
AU pHE Ao 2H FUER N gk} dF 22
o] JiA A ABAEE Bl ARE 83 FFAFF
Auflol dF el oJsted o] pHE W3}t frYFez A
e Ao® Hyoza A njgEe] o3 i s pH
£ A7 Aoz AR FRdRF Aok B
7ol A3l He BA0] e Aoz aFEHe &
F Adidiabell #ek Ae] P ool Zxdrt

Lee 5(2002)& AAA] vlvt 25849 FAAF
=9 AAASTE] FRIANY EF F FTU2HES
© A, ERAUE, AR e FAAQ) kY Y
#AE, HDL-Zd 2882 AW f2A4Q0 g2 4
BAE Yyeplion FAAYL AF, MAY, ERALE,
AAFAT9} KA & AARAE, FUEMA T

bl

Mo

Aok AeF - A% - Qg - 1S 571

o)
o)

VS Ae BE AAASA S FAHA ¢ A

=

g etk wusisich olg) uisd Ao B A7
o A AAASA L oJate] 8% A2le) W) P

A Sle WsE BT 53] 83 FAEY S Al
5, AL FPo] 2255, AR FPo] T A
UebdS BT total-FalAEHE e SRS 2
%, AR dFo] A2F A vebde Stk

o T AL ATANRE FIAHFT Aullot Al st
o AL AR &3, EF AAAL EHE B2 A)
Z2F R 71 AR Y TS B, % &
WA A, Bk A 71 Q77 L7 oA el
Lee (1995)9 d7olxe niwtold] B¢ @A) ¥
I FT gl gol A AgsHe| e w0l I
L3ty Byg vf glo] YYuFe] Fo4d £F xdn

2% o ZE

& A7 TTE o1 HINEAY 4~58Rd (% 10~114)
61785 ABT 3193 2T 308 % 747} o] A3

ZoA EZFHF Bullo} 3 g& URTFAIE gz o]
(maltodextrin) 3 g2 Z}Z 65737 1Y 33] 2% 308
BLIES o F AAEE, A Jv #919 AR
g A% A v 2k

1) A7 AEe 25380 4~581d (2 10~11A4) 2.
F B A% 105 + 054191, B A%, AF, BMI
= 143.6 + 6.8 cm, 55.0 + 8.9 kg, 26.1 + 398 FZ&
ol Hlgt SHEZ FAEHAC

2) A7 A8 A Fo] AAY Wge —0.60 kgl
2tz ¥3ke —-0.03 kgell vlgt] FJHo2(p<
0.05) ZAsIim, AAHEe Wsh= A¥To] -1.44%,
2T —-0.25% %2 A@Fo] #2802 (p<0.05) #Hx:
S B3ivh o] Ak AT Aol AFHE g A
A &5 oA ad=E AAY TF ARE W) 9
= Zog Algdct

3) @FAA A ARES] A3y L 657
o] FAAF Aole FAg Fol ARE o] WAsF
& FAAY, F2Y2HE, LDL-ZYAEE0) 48T
thz7ol vlste] 23 o2 (p<0.05) A43sIa, HDL-
FHAEHIEL FII8I 0 Fo AR xlol= §lolTh

4) FEAAFT BalolE AAFs] AR F9 = ¥4 2
7} pHe| W} AgFo| gzl nist] foldl #
°](p<0.05) & JERASLL.
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5) AAMAZE A% F YA HY9) JARAE 2
He A3 APl s APAolE AF T AgEH 2
S AR e 43 FPAHEY 93U 29 4
HAA(P<0.09 8 2AY, BF A>3 FF2 AT A
A 0291 4] A (p<0.05)F Bt

ol A#z uHE o, THEHFT Aulore] A=
FZA A AAY A ] doloEAFoRA 7}
27F Y& Ao AzhA), 3 A7 FRp} Higke] &
AR oFF AHFA Fhe obgl A vtk A
G38] A5 AW T ope} AAES] ATt F
Sojo} gth= Mg At o B A7 7RE U ¥
o Alg®tl oo £ ATVE EUE ¥79 488
Hell 2 dF A FF A adel dizt 5 A7
7} de8 Aoz pztE
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