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Abstract

The present study was conducted to examine metabolic risk factors and total antioxidant capacity (TAC) of Korean
females living in Seoul and to investigate the relationship between the metabolic risk factors and serum TAC. A total
of 353 females aged between 20 and 64 participated in the study. Obesity indicators, blood pressure, serum lipid
profile and fasting blood glucose were measured as metabolic risk factors. Ferric reducing antioxidant power (FRAP)
assay was employed to determine serum TAC of subjects. Obesity indicators such as body mass index, waist
circumference and waist-hip ratio were significantly higher in the participants aged > 50 y (older group) than in the
participants aged 20-49 y (younger group) (p <0.001). Blood pressure, serum total cholesterol (TC), triglyceride (TG)
and fasting blood glucose were also significantly higher in the older group than in the younger group (p <0.001),
demonstrating significant positive correlations between age and MS risk factors. The association between FRAP and
MS risk factors were also investigated. FRAP values showed significant positive correlations with age (p=0.001),
serum TG (p=0.002) and TC (p=0.03). A tendency of positive association between FRAP and waist circumference
was observed without any significant difference (p=0.06). Increased serum FRAP with central obesity and serum
lipids may be interpreted as results of activation of antioxidant defense system against oxidative stress induced by
metabolic syndrome (MS) constituent factors. However, to verify the function of FRAP as a potential biomarker of
susceptibility to MS various contributors to the plasma antioxidant capacity and their biological relevance related to
MS should be elucidated further. (Korean J Community Nutrition 13(1): 91~99, 2008)
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assay+ & 7]+ Ferric Reducing Ability of Plasma
2 Ao W ZA 9 @A+ Ferric Reducing/Antioxidant
Power (Benzie & Strain 1999) 2 €7} A9 =30t
o] WL s, 4 ZRo] 7HH3I vHE AFo] §-
o3t uhH o & M (Benzie 5 1999, Rizvi 5 2006)%
olyzt 2F9 ditkst &4 (Benzie & Szeto 1999;
deGraft—Johnson 5 2007) 55 S3sh= W O= o]
£ {147 g =k

Aol 225 Ate AEg e 3 ol g Y,

—9] -
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HEWA A3} 22 9 AW 3 Qlojah= AL Uy
&7 AMo]th (Baynes 1991; Redén 5 2003; Touyz
2003). We2tM EF F PSS S3h A Alg A
Edze] ot A oirl MslE zbEA o s Hrt g 4 Q)
T AE7E 5 ) o) @A) 3Aks YL =43
FRAP o] 7lits]o] & @ATollA AR 31 Q. i
7oA FRAP W22 243 galshso] A9 27}
L AP ke 71 A9 froF o g agto] B uHg]
ok Rizvi 5 (2006) 9] Al 2Jahd 18494 854 Alo]
o] gz A A=) Skl €7 FRAPo] fod oz
opgitt. BEgE 704 oW Q1E9] EF & Falalso] 55~70
Al AQlell vl feld oz Ygto o o]ejst Aak= 913
57V} A AR Ed A7) 27181907 R0 ® E Y
™ (Andriollo—Sanchez 5 2005). FRAPS 2 243 &
T F lsleo] 18 (Kashyap 5 2005; Rodrigo =
2007), #5923 Mutlu—Tirkoglu 5 2005), Fx
(Kuppusamy & 2005b) #z}ellA AARI¢] u]8) wkeo)
B wh Qlok, g gAST 820 A8 AARRI6) )3
DNAS] Aks}d &4 9 LDL A3} Z7ksh= S Akslae
A7) STk AL 2 4ol 909 (Van Guilder
2006; Cangemi 5 2007) o]} 87 8% % ksl o
A 774l Bl Wekso] Bt (Demirbag £ 2006).

v ol9l: €8] FRAPO E £33 % Xtsl50],
Aol Q& A9 T7IE A7 A3E Bas T Qi) o
2 A7 A7 =91 SbEA 83 (Nowak 5 2003), 2
7] A @& (Kuppusamy 5 2005a), DAt
(Astaneie 5 2005) FolA A1) H]s) FRAPO & &
A 5 T Isteo] foH o g Zu)3to] HuE QL)
T3k FRAPS £33 ORAC, TEACS R X3 8=
Frskso] vty 85 ZEAHE T2 22 gl 98
17} k] ATAAIE 7R L g0l Bad vk ok (Kim
% 2000; Collins % 2004; Kwak and Yoon 2005;
Sharifian & 2005). I8 22 Aol 85 5 A
Sheo] A%, T8t 53 #2289 ABAE Bolx gpc)
(Rosell & 1999; Vasalle & 2004).

8} 9 9 gke] QRlo] Hal 9l ARSAE A U
S BT A A FAks RS PR o R Yehs 3y
T T s 540 B2 AT AR 9o o
T Aol YR)7} o] FX 1 YA Lo Y= Aot} &
9] o] ATEe] Tkt Wl o g d% & dhsls &
d AIAE AASL o} =S thako 2 o Aol
= B2 A9 AECE s} 9l Total Antioxidant
Status (TAS)E ©]8-3F TEAC ¥Ho] Y] o] &5 1 9t

(Kim 5 2000; Kim 5 2003; Lee 2004; Bae 2006).
HHH FRAPS )83 & d1sls 4L A3 AFoAgt
3] 31 9lo] (Kim 5 2006) FRAPL 2 243} $141¢]
T PAsks B7L AT BES AFolth o]o] B o
A Al zzto] 2HA% FRAP W02 £ 3ishs
< 5733lo] FRAPLZ A% =<9 & alslks 3o}
AR E AFslara) 33k B dFolx s il 4S8 X0
1= 204 o] 4 A 94E ggoz tiit
Z3kh= o2 dia AP A s thet H)
8111, AR ] S7P7 o]5 25T} FRAPe] v
37} sigich. gt @5 kst AJEE, thdAt
, 88 85 XA A v w g o 2H, FRAPH
Paxote] AAE 73 3Isic
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1. ZMOY A

£ A7 tidzk= 2004 1083 12€ Alo] A3 A
& 7 A EE o) e u S 43 AR Mu|AS
B3l ARS B2 oA F 204 oA 654 1TEe) 4]l o
d AR5 TR A3t didRkz A3 358% 9
Aol W it AF LR 2 F Fakslse] 2jo)E AR
7] A3k, dAES sl JUFAFH 71F (Dietary
Reference Intakes For Koreans 2005)94 £&%3% &
He Faste], 204 o) 504 mlRk} 504 014 654
n|qke] o3Ag 0 7 31 v w3kt

.08 HE, g% FY X N

BE A=) A3 A2 A g ASAZ o) %
st AL, ©)F ] 83t AAFRA4= (Body Mass
Index: BMDE Atslgit). sl2)Ed9) ddo) E6& =
gatod, szl -Jdde] E8] & (Waist Hip Ratio: WHR)
= ARSIl 42 2% ol 7S HeHA & & gy
AE ARg3te] %719 o)) e S A8 S
37 A 124 A5 F5EHE AR8EE & & Ak
oo 2 HE PBS AH sk, 4°CollA] 158 7+ 94 Eals)
o L FeElsigith waEld & B4 A 71%) -80°C
oA BE Basgic.

3. 3oy 2N

Z Z¥2EE (Total Cholesterol: TC), LDL—Z#l~
€& (Low Density Lipoprotein Cholesterol), HDL—
Z# 2 HE (High Density Lipoprotein Cholesterol),



%73 A (Triglyceride: TG) ¥ E32 215 PH A3}sh
A 7] (ADVIA 1650 Chemistry System, Bayer
HealthCare LLC, Germany) & ©]&3}o3 Azksldct. &
% % PAI852 Benzie & Strain(1996) 9] WS AR
43t Ferric Reducing Antioxidant Power (FRAP)
WS o] &3t AFEE = A9k 300 mM sodium
acetate buffer(pH 3.6), TPTZ reagent, 20 mM
FeCl, 8902, 10:1: 1 9 H&= &34, 37°CollA
15387} incubationdt 3 A&3H3A T} TPTZ reagent=
10mMe]  TPTZ(2,4,6—tri(2—pyridil) —s—triazine,
Fluka)E 40 mM HCloll §3jA1A AZz38ict. gFEd2
T84 ¥EWl E FAMQ  Trolox (6—hydroxyl—
2,5,7,8,—tetramethylchroman—2—carboxylic acid)
£ ARSI

EFEA, F4A170 33 pre—warmed working
FRAP reagentZ Z}Z} 96—well plateo]] £33 & ¢F 15
&3t incubation A17]T microplate ®417] (Victor,
PerkinElmer LAS, USA)E ©|-83l 550 nmel|xe] &
FEE FH3I Troloxs AMESI Q& BF JMog
- 2t 839 A3 trolox equivalent® $AFHA
Aol AFgE BE Ak Az AR 34 Al
Chelex—treated(2 g/L.) De—ionized Milli~Q water
£ ARt

4. Mg BN % FHANI

A% AF = SPSS for windows (v 12.0 SPSS Inc.,
Chicago) & ©]&3t B3} ZFAAE F3Ict a3 7+
o] ol & vlwal] $18) 20~49412] AT} 50~644)
AT FY8 AL EHEE (-0 S Tl B4
5t F FAasbsat 2 A 2o B¥AL Pearsond]
AT E 28I FAIA F94 AEL p<0.05
FEollA s

Nz
=

1. TN R

+ AT o} 358 AFE 2)0)|E vlwE] Y& U
T T 5 204 o 504 BIRkY] AT F 20380
2 20~294] o34 99, 30~394) 934 729, 40~494] &
/3 122902 TAHUTE 504 o)At 654 1|Fke} A7
& % 155822 50~594 o4 1229, 60~644] 934
33z AT

T3 - oluls - Ao - & A - 93

AL L=

AT tidRte] 2lA Al A2 9l 2 Table 1] #)A]
Ak AR 5 2041 o1 504 TRk ciidAke} 504)
o 654 vt tiidAl 7kl AA| ASHE= AR R F
23 20| 2 B, Ft AL 504 vt oA Fo A
& b B AT 504 o] o el feldos
A vebgo), web AF (kg)& A% (m) Y AlFoE
7 A-FAF (BMD= 504 v|gke] of2d ¢ viaj 504 o]
Ab2] oA A 22 (p < 0.001) =3t} AR
7} 30 kg/m? o] ddRR= & 590lgeH, o]F 504
7} 4, 20th7} 179 o|3iek. AR 25 o) 30 Bk
% 3890 1% 60th7} 119, 50ui7} 139, 4007} 9
4, 30ui7t 4%, 20th7} 195o]qlc). o] Edle 504 o]
2; 145783} 20~494) 934 189%0] &) A7lslAnt. 8
g -Ydo] B¢ v &Z nvtLE SA3 A3} 504 o4t
AN TelA it HEl-Fo] =dH)7E 0.862%, 20~49
Al 9Jd7<] 0.82¢] B3] FoH 02 F9hrh 22 204
~49A4] 034 Fol i 648 (33.9%)°] 3 - o] Eu]
7} 0.85% dglen, 11 % 369 (19.0%)& 0.9 o)Al
ot F1 FelEd GA] 504 o] Fe] o el A 20~494)
ATl vl oA o' Ei)

ek £F7] Ht o] Y BT 504 o el
A FelE o Eokont it Hk A F0I3ltH(Table
D). % WAt % £%7] d¢¢] 140 mmHg oldo] A, ¢]
7] Fgto] 90 mmHg ©1dR1 Algol 259 (7.0%) 2.,

Table 1. Anthropometric indicators and blood pressure

Al subjects Younger group Older group
(n = 358) n=203) (n=155)
20-64vyears 20— 49 years 50 - 64 years
Height (cm) 1600 + 50" 161.3 + 49 159.0 + 5.3
Weight (kg} 568 = 78 545 x 65 575 L Q0**
BodyMassindex 21.7 £ 29 210 £ 25 227 * 3.1%**
(kg/mm?)
Waist 766 £ 92 743 £ 65 795 £ 9.8%*
Circumference
(cmy)
Hip 920 £ 67 908 £ 61 935 £ 7.1**
Circumference?
(cm)
Waist-Hip ratio? 084+ 008 082% 008 086+ 0.08**
Systolic blood 109.7 £ 129 1063 =+ 103 1142 =+ 14.6**

pressure (MmmHg}

Diastolic blood 709 = 97
pressure (mmHg)

1} Mean = SD

2) n = 334 (younger group, n = 189; older group, n = 145)
** p < 0.001, significantly different from the younger group by
independent sampiles t-test

689 + 87 736 £ 10.3**
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&< efgelgint. 30 ol 7 AR iE By AR
7h STV 5719 ol] Wit B bk S
HAoh

3. Masy AR

5041 o1’32] AdATtol e 20~494) ATl viF),
FEZYAEHE, 4 A LDL-ZYAH 2L g0z
=30, HDL-ZHAH S 19322 Wkt (Table
2). 50A) o) Ht FFUAHE 55 E 202.3 me/
dL oIt} WAt 5 F Z-AHE F57F 200 mg/dL ©)
& 1429 (39.7%)°130t}. 2 A5 ) 2 607} 219,
50th7} 58, 40th7} 429, 30th7} 169, 20t)7} 2w o]
At 54 A TR B4 150 mg/dL oAk thdxpk=
53 (24.8%) 22 71 % 60u)7} 89, 50th7} 249, 40th
7} 16, 30ti7t 3 &0l 3ict. tidxte] F¢ HDL—&
HAAHEL 61.9 mg/dLE AF 7 BAIR0] AN 5571
50 mg/dL ool et 28t thdAl 5 604 (16.8%)-<
HDL-Z#AHE 557} 50 mg/dL »|gke 2 60, 50td,
404, 30tholl A 2+ 21.2%, 19.7%, 17.2%, 6.9%=
H 1o F7HETE AR G2 HDL-ZYAHE 55
£ HeR) &= vlgo] sobmth

Bt F5EE2 504 o)) odAd7o) 92.8 mg/dL, 50
Al Bk o3 Fo] 85.7 mg/dLOE BT 100 mg/dL v
o]l o}, 504 o) AT H FE o] 504 1)
TEo] oA tol| mIE] oF 8% 71 TS Ao vehdTh
(p = 0.018). /I z Avrd FEFHo| 100 mg/dL
o]o] H= thdRIe] 4= 5198 (14.3%) 0131t} 7+ 4

Table 2. Biochemical measures

All subjects  Younger group  Older group
(n = 358) (n = 203) (n = 155)
20-64years 20-49years 50 — 64 years
Total cholesterol 192.7 = 33.1" 185.4 £ 29.9 202.3 + 34.6**
(mg/aL)
Triglyceride 1012 £ 650 873+ 498 119.4 & 77.1%*
(mg/dL)
LDL-cholesterol 110.9 + 28,9 1050 £ 262 118.5 + 30.6**
(Mg/al)
HDL-cholesterol  61.9 £ 13.2  63.1 £ 135  60.2 + 12.6*
(Mmg/al)
Glucose 88.8+ 252 857 11.6 928+ 356*
(mg/aL)
FRAP (umol/l) 221.7 £ 757 208.8 = 66.2 238.8 + 83.8**
1) Mean = SD

* p<005 ** p<0001, significantty different from the
younger group by independent samples t-test

Eg »a 60tz 59, 50th7F 20, 40th7h 199, 30
7} 59 o] 3drt.

8% HF FRAPFEE 504 vl S| n]s) 504
0149] ATl 24 (p < 0.001) 2.2 ¥4t} Fig. 1
2 7} A% YPE FRAPY X2 oSy FRAPY 3 #t
& AH W F7HEFE Fro A o2 SRR 7} AR
3 H¢ FRAP 318 AR 60djo)A 241.2 + 75.9,
50thellA 238.1 £ 85.8, 40tolA 210.2 £ 65.3, 30tH
oA 207.5 £ 69.1, 20thelA4] 199.1 £ 49.5 pmol/LE
YEht A3 9] Z7tell w2t B FRAPR] Aatd oz 5
7ehe g B < Qe

4, UM ZZF 0t FRAP

2 AT g A AHEE e R seEd, 5
AA, HDL-ZHAHE, 84, ¥H5E9AE 4514,
TS AR EE B2l (Fig. 1). @4 ARSS 1
U AT AV 5 vT FYAHE 2% T2
@ (National Cholesterol Education Program: NCEP)
9] Adult Treatment Panel(ATP) III(NCEP-ATP
III) (Expert Panel on Detection, Evaluation and
Treatment of High Blood Cholesterol in Adults
2001) 8] 7152 283t 1) slElEd 88 cm o, 2) &
X% 150 mg/dL ©), 3) HDL—Z2HZ 50 mg/dL
vlgk, 4) $%7] ¢k 130 mmHg o4 =& o)9y] ¢t
85 mmHg ©)’d, 5) 583 110 mg/dL o133} 22 9
A=t F 37 ol AE ST o E Gt
71 A3 NCEP ATP Il 7] o3t A2 F 16
BOE 4.5%°) BT o] F 60cHS] 9.1%(3%), 50
tle] 4.9% (67), 4002 5.7% (78)7} thAES 7o) <38}
Rom, 30th} 20t A5 7)ol AF3EA] Bt ¢
=Rl9] =A% - YU ZAH2005d) oA AAJEE o4 2]
E5- 1|9k 85cm oV 3 FEHEF 100 mg/dL o)/de] At

FRAP (umol/L)

10 20 30 40 50 60 70
Age group

Fig. 1. Distribution of the serum FRAP in each age group.



Table 3. Pearson's cormelation coefficients between measures

#3374

-ojulg - oo - § A - 95

Age  Weight BMI Waist Waist-  Systolic  Diastolic  Total  Tiglyceide  LDL- HOL  Glucose

Circum- Hiprafio  blood blood cholesterol cholesterol cholesterol
ference pressure  pressure

Weight 0.204**

BMI 0.318*+ 0.897**

Waist 0.319*% 0,701** 0.713**

Circumference

Waist-Hip ratio 0.245%  (0.259%* (0.292%* (,775%*

Systolic blood 0.303** 0.357** 0.376** 0.205%+ (,163**

pressure

Diastolic blood  0.244**  0.360** 0.387** 0.259** 0,111*  0.867**

pressure

Toftal cholesterol  0.274**  0.156** 0.197** 0.204** 0,132*  0.142% 0,109*

Tiglyceride 0.290** 0.322*% 0.303** 0.335** 0.214* (0.225* 0.185+ (.300%*

LDLcholesterol ~ 0.249**  0,159** (0,207** 0.176** 0.100 0.084 0.067 0.901**  0.083

HDL-cholesterol  —0.143** —0.262** -0.244** —0.202** -0.100 -0.053 -0.068 0.241** -0.407* - 0.003

Glucose 0.124* 0176 0206 0.184* (0.137* 0.076 0078 0.000 0.255* —0.055 —0.134*

FRAP 0.178** 0032 0079 0098 0.054 0.041 0001 0.114* 0.165*+  0.081 -0.054 0.017

* Corelation is significant at the 0.05 level
*+. Corelation is significant ot the 0.01 level

i

7158 2 AT IRtelA A83198 3%, 40th9) 60tH
o4 24z} gk {9} 50u) F o] F7kH 9] 5.6% (20%) 7}
ARSFoll sigsloltth. A3 r o2 B4 E oA 59
By FRAPS 262.9 £ 97.7 ymol/LE tiAkE3ro] 9l
+ 9452 4 FRAP 219.3 £ 73.6 pmol/Lel H]3)
20% 7Y =4 YERSH

5 A

AAFA T, sg, 9, Y 2 A3eE 2 2Ey
FRAP#}S] A#3A]= Table 37 7ttt FRAPS.Z 243t
7 T e 93 (p = 0.00D), FFHAHE 55
(p =0.03), 394 5% (p = 0.002) ¢} F2 Al kg
FRBAE B3t vivkele] dAlolA E3 ] FRAPE
< S EU9k ko) dedS vehiglov BAH 0 7 &
A= 8kt (p = 0.06).

=l
2t

HRRS S43517] A3 £ Al Ay A, FelE
g5 SAsIglon, AAgR|Fel s8] -gio] ZdnE T+
stk AAZEA T A 60~644 thdAte) 33%,
50~59419] 14%, 40~49A419] 7%, 30~394 A=<
6%7F A-FAE 25 kg/m? oo g Uelsith o= 2005
W =917 - ddEARIA JeRd AldZ3A)S 25 kg/m?
o]de] BI&? 60~694] 47%, 50~594] 43%, 40~49A)

29%, 30~39A] 20%°l 13l W& g Bk & AT
o] #est 30t ~60t o432 H4 vivke dA] 2005 =
A7 - o FZATA el S o] 8] H ARG
Ho}sigic}, Eaujde] tidt 27|52 tiekslod, NCEP-
ATP M= 3elEd = 88 cm, A|AIRA7)F (WHO)
ofrlol - F x| Higke] tigt 7]F(WHO West
Pacific Region 2000)o4&= o344 9] 44 &gl=d = 80
cmO 2 W vl Qlr)h, B A tpIRIEY ¢ ofro}-
Bl ok BEnvy| ol 1339 (37%)0] B4 nwle &
T A9t 1 F 60 o4 iRkl B uinkEo] 67%
Z 7F E9UTh 2005\ 77t - zAtelA] 93439
B gk deko 2 ARS8 3259 85 cm o] 7)Eel
oeid, & A7 AR 53 8RS 17%2, 3
7 - GokzArlA vERE 204 o] A4 BF- v]vkE<l
23.4%°0 v]3) & 73S vepich AdBZR el $2lE
A2 F713 BITE 7)ol SJshd £ Aol Fojst o e
9] ZNFA Q) Nt s} hrod g o) Hef R W Ao
2 1o A}, o) # A7) uidRtEe] BAFORE o
2 AER AT Bl FF o & IS /A
URE Aoz 11 ol E F53 & ¢ Uth WHOMX+=
(Alberti & Zimmet 1998) &g -y o] E1] 0.85 ¢]
g oA o) B vk 7120 2 AXSIYch B ATt &
o33t 5041 o A E2] et Fe -FHo] bl 0.86
©F, WHOIA J5F-1]5k 7|$ 25 AR|8E 0.85E T =9k
t}, 504 o1t o34 tiidRbE 52% (7698) 71 B8] -4 o]
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E98] 0.85 o1 ER H|wollor, 11 F 29% (459)
7F &g -gdrgo] Edn] 0.9 o]0 8 1% v|vke|| 31
o 504 u)gt JA37-e] Hit FE]—-go] BaH|E= 0.85
ulgko 2 Uehgow o] £ 34%7F WHO tAEET 713
of &jaff B HTRlE & &= AT E AT tRE) 1)
T ARRATERE 3 Eeu, 32 -Ydo] 29y
71202 7L RS W vnTrl o A Jebst), okt
A 2 Aol ol gkl A RN EY A B ST
TL Fot, AT A8 AR B nnke-g
ofop & A o7 Fridc

B AT AL AAS] B g 57 U3 ol
et BF B4 o)tk 18 (= 140/90 mmHg) <!
gL A PR 7% AEE, 20059 A7 - Fok
ZAPlA YRt 200) o A1 o343 2] mEet f A<l
21%R T YT} £ AT tPdat 5 300 o) oA Ha
ek A FEolth 2y dFo) s £57)
9} o]e7] Fdo| FTksh= S ESit. o) 20059 =
W17 - YEEAIA YeRd F e} fAksI $-euket
491 3439 H (2005 FWAY - F%kxAD T} 1)
w3l B9, 2 A7 R 5 20009 Het ke ok T =
%2, 3000e] Bt Gk viszd 309101, 40~60t)
B 4L 200593 TN - FkzAle] Aate] n)3)
6~10% Tt

dF T ZUAHE, 34 A9, LDL-ZUAHEL 50
Al o)/de] ATtellA] 504 IRkl oA dFel vlsl -2 0
E Fof, A% TVl o 34852 43S Yyehid. o]
& APAT (Park 5 1993; Ahn 5 2005; Ministry of
Health and Welfare 2007)°14 B.ig Aa}9} 441614
o & AT A 50M ol o34 i F FUAHE
FEE 202.3 mg/dLE, 20059 A7} - GoFRARIA
LERd 201 mg/dLe}F A 25019l 01}, 504 m)vt o
39 F ZUAHE FEE 1854 mg/dLE 1A% -
G Aol vE F2 S Ui whd Ha F
A FE= 20~49417F 87.3 mg/dL, 504 o]4F o34
T2 119.4 mg/dLE, 20053 F7A7}- JekzAbl A 1}
' 20~40th 437 504 o) A B A A 5
off vl @iket 20059 A7 - FUFAL A3} A
Fohe] Fet HDL~F#26E€2] 50 mg/dLell m]=]|=] 2
A= g, & AT ddRte] Ho HDL-ZeAHE
£ 61.9 mg/dLEA] 7)) Bt A Jehgo), B o
WA= Het 8% 49 Aoy HDL-ZdAHZ

il

¢

o

-l ol b (2 b

T A4 1Y ol 3182 & 3 gl
T RS B 35 dFS 88.8 £ 25.2 mg/dL

[e]

p

2, 2005 A7} - FdzAlel Barg 204 o)A o
A1 B F2 939 92.2 = 0.5 mg/dLell Blslo] 3~10%
7}k Gk 7 02 JeRdt}. w3t A5} S5t wet 3
B2 g% Hobhth

£ Aol Fofst Al e AS sEE, F49A
W HDL-ZH2HE, Y, 38 89 59 SYAE 4
3 QAT FHES A9 d7 A3} (Kim 2000,
Ministry of Health and Welfare 2007) 3 f-A}s1A
v e AEE BT weba] FAHCE A/ED AT
Bt o g Fad B AT dAREY B¢ 3=
7 g Hlsl] gAY A8 QAES AdHes
AA 7L QY= Feko 2 ok

B A= gpiiEsTo s 93 o5 % FRAP
327} drksETo] gl 8 ES] B FRAP 33|
o ¥]3l 20% 7FF A vERsch 22 A3 AFtellis 1
d3t (Kashyap 5 2005), #5343 (Mutlu—Tirkoglu
5 2005), B (Kuppusamy 5 2005b) 53} 2+& 24
& 7M1 9l 79 83 FRAP glo] Z2sigitta 11 &)
St 22 2 Ao & ol st APAT AHE
AP 19290 AA 7L Q| B A7 Hwke Aue} A
HA L2 HwsP) olg) g R o2 Algg) whd A%
A& Aoz 3t Collins 5(2004) 3 Sharifian ¥
(2005)9) AN E A EEF A8 QAER EFT £ &
Absls bl 9] gl Qivhs AXE Rasle] & A
Arsle] FARES A5 w4 Q)

A= AN ES] dA F Fel2HE, T AL T
57 8% FRAP 74X 9 AR &) AaAdAE Vet
Wt} Collins 5 (2004) % 73738 $9d A YU E i e
2 go|ZHe] AH7 5 Falsl dH e FHAHE T2
of H)A= YIS AT =R 5 FRAP# & 4
2HE 57 F AR ko A4S YeRdlthar R as)
Aot =5 8% FRAPS 717 212 #dsE<?l MDA
7 FEI% o] AT vk gt 18y o
ATolME G BRA £ 3 Fd 2ol FRAP 32
7t o, MDA 5+ 243819 21 (Nagyova 5
2004), % 3 FU2HE 559 MDA 5+ 718193
O} FRAPS $-01212] 2j0)7} YISIeh= (Pialoux 5 2006)
AEo] BiuErh wepr] ZHAEHE 5, -t
g, 8% T ks gl tisiMe Axrl 49X 9

A L, A5 AT-E Bl Trgor & AR Hot

& Pskst n)kte] Aol Sharifian 5 (2005)<
e 41 9 739 AR Y FRAP 534



bl o] HRA o] JAAAE Bol FUt e B @
TolME FRAPS 32lEdl2 43 B2 bnka= oko]
FES B o AT de fo4 BEy
ERA] QEskch. o2} M8 A7Eolx 8% uric acid
7} A ekt AR Z7he) ko) A S 7k 3 gleo)
By vk JoH(Kim § 2000; Hikita 5 2007). 8%
uric acide= FRAP el 93t &% 3hakslsol 71 2 o
e FE BAE 171957 60% ooz deA Qi
(Benzie & Strain 1996; Cao & Prior 1998). w}a}A
EZ uric acid’} £ A7) FRAP 3 X% 7] 7193
< Zol2haL 359}, Hikita 5 (2007)& W 24}, 93}
A%, 8% 54 A 2571 4 uric acid S5} k2] A4
WAAE B on, B3] g 29 719} 34 I3 uric
acid #57F Fro4 07 S718118-8 R it 2 AT
= BH uric acid FEE SR E ko), A}
=9 €% FRAP Z3)7} 5| Edl9} ko] #aide vy
o, o BR X 2719} A E 2 uric acid 271
UL AEHE 7P e 5 Q1S Flolt), =3t B
A A VRt FRAP 24219} 24 A7ke] f-2dl
9] dHBA (p < 0.005) % A uric acid 3% 27}
URE Az F50] Hu 34 AFo)A uric acideke} ##
ol it S AT A7t e Ao 7 Atz

= Aol A% T1el Wek FRAPo] 9302
S7retRA e, 50t o)4de] 3AdFell A 50t) wlwke] oA
= HISH 14% (p < 0.001) EA Yehsit}. o] Mutlu—
Tirkoglu % (2003) 3} Rizvi % (2006) 2] Q7oA &=
3 FRAP bl 28t &2 a7t a9 Zink= gul
tiel Asjolet, 7 ghe] AWAT BN 404 ke &
< ol Blsh 61~854] AFEZellAM, 55~704] thakAte] b]
& 70~854) =1%ol A] FRAPo| 5251 stolz-go) B
AT (Mutlu—Tirkoglu 5 2003, Andriollo~Sanchez
2005). T8y o]F A7) tid welE9) dgo] B A
oM tho = g 654 vlvke] A che] Hls) ok xjo)
7F Aok, Het A 37419 HAS O R § Sharifian
5 (2005)8] A= 2 AT Ao} fAkelA A=) =
718} @7 FRAPe] Z71asith, ol ¢} o) Zh A5 7ho]
A} FRAPS] T elln] Aol3t Asl5oe] By 1 9]
o ol i Ao, vk, A% pats) B4 S
< 947 QIZHE0] FRAPL 2 243 93 % 3bal 5ol 9
FE PR L Q) WEoR M Ent. e R E wapr) Ak}
2E A9 (Andriollo—Sanchez % 2005), 8% & 34}
3ol MIAlE A ] e BRiEE oy @
ISl fF AAAQ] A7 X &H 07 3 Holof s},

o]-{‘m

(o
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lo
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B ATelM 20~644 AFES oz 243 43
FRAP <#X 2] )= 100~650 pmol/Lo|gict. o)= 18
o el A Y AR H 7 FRAP X7} ok
270~350 pmol/LL 52 &2 Yehd Lopes 5 (2003) 2
307~420 pmol/L 2] Hi# FRAP 215 ¥4 Rodrigo 5
(2007)¢] &7 3= AR A9t 18y 29
Z= o E 5743 FRAPY B#2)7} 760 umol/L 5
ol ® Collins 5 (2004) 8] A} 32 Z3} =159 H
I FRAP 217} 242} 1040, 889 pmol/LolQw Mutlu—
Tirkoglu & (2003) 2] A3}o]] v)sir= Wgke}, =8k A%
§ = A4 FRAP 44 ¥ £l 600~1600 pymol/
L (Benzi & Strain 1996)°] H|3IA T W& A3jolr} 2+ &
TolA vERY E3 FRAP $°3]2] Zpoli= A7 tidAE9)
S o2t A3 229 Alolol A V1 Flez F=537
ok wEhd 9 A} 740 FRAP 475=9] Hl 2412 93
A= 8% FRAP X0 938 wA= 291 ¥4} i) 4
g o] 23 o9

2% 9 ¥E

B oAM= 204 o)A 654 u]gke] s 49l oS
o E gat JEeglez uvts, gt dE XA 9 3
BES 24387, 742ke] Q9157 FRAP ¥ S o)43}
o S4st % T Ibsksrke] e Bt gk
AA) PRS- 504 7INEH(203%) 7 504 o)A (155%) 2.
T st A F7tl wE diab AE el 84 £ 9
Akebse] AJolE dtaigit), & o AE ohg ) o] o
oF3}3iT.

1) 504 m]ute] v]sl 504 o)kl JAZAA A=, AA
FA =, S, e -JHolEAnR S nigter}
5 80 F (p <0.001) =3kt AABAG7} 25 ke/
m? o]/dRl 0442 H|&2 A o] F7)ske) wke} Fr)alod,
S50A] w|gkellA 10% mek1d) #]Ske], 50~594] AT
AE 14%, 60~64A10014 % 33%= LHERstt), 3]21Sd)7)
85 cm o] tidAke] ST o] SVt wlet 304
10%, 40th 12%, 50th 20%014 60~644 AHTE 45%
2 7l 4% S7PF B ue FU1E ol e & &
U}

2) 8¢, 8% A4, gEEEo R AHE gl g3 el
S5 504 o329 o gl A BE 5931 (p < 0.05) ¥
Stk ke 90/140 mmlg ©1743%1 tidal 259 tiyE-
o] 504 olAte)3itt F FYAEE 57} 200 mg/dL ©]
73Rtk 20088} 30cellM 242 22%, 4000 34%, 50



98 « A3l A3 2] AL 8 219} HA ferric reducing antioxidant power

th 48%, 60t 64%Z = t}E F7} dto] 53t
th 8% SR 57} 150 mg/dL ©14R) th=k= 30
) 18%, 40t) 13%, 50t) 20%, 60t 24% S==o]c}.
B FEHEZE 504 o] oA dFelM 504 it o4
ol BlEl Ao gt By dFE FREYo)
100 mg/dL o]/l ®v]-&-2 30t) 7%, 40th 16%, 50t}
16%, 60th 15%= 404914 64417k4] £ 210)7}F U1t

3) FRAPFX|Z Uehd 85 & sl 504 olde]
o dollA 504 IRt ode) vls) 24 (p < 0.001) 22
Eohow, A5 Fkel ¥ 83 FRAPFX7F Z7k6h=
o)t 3% FRAP 31+= 93 (p = 0.001), $4A)
FE( =0.002), F ZY2HE 5 (p = 0.03)9} &
ARl o] FAWMAE BT, S e e +93
oJA|& ot oFe) FHE VYERT (p = 0.06).

£ A7 dREL 2005 A7 - YA A 2
3 Aol nla| viRtE 9 Z4zhe] dixt P AES A A
TR I e A7 Aot ey 488 Ztst 8 o)
ALl aRle] S7kshHs 2 & 4= QSlth FRAPCZ &
A EF T Pt A9 EX v, 895 A
9 A AL FES 7 4 ABAS Yk
g A FTo] YE 94 9] FRAP A= tAES-To]
= o4l vlsl 20% 7FE A VERT) o) a7 @ o)
ARSST AERRIES] F7tel WhE AR EY Ao tds
7] fsted A Fakst wolsol Frlska, 1 At &
T T P Ao E et A0 2 Foldt) FRAP
S o188 EF ks S Agsta, A48 x50 &
olatH, Azl B AlEE B = Q= A4E uby
ojt}. Z1Eiu} thekst 17 el o] AR B2 A FRAPY &
£98 A58 SlailM= FRAP Xof] 3RS F= oy
Q150 tist AAHJA A7) 3 ojo) Fit,
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