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S HHE R 9EA JQow, B ZFAL F}st %o ulgba] flavonols,
flavones, isoflavones, flavanones, anthocyanidins 2 flavanols 52 AX T/FZE
o X th(Peterson et al., 1998). Y3} quercetin, rutin, myriceting -3}

flavonoidE &3t = T8 2FS2 53] Quercetin gk &4tst a3

HIE SRAA AL E&c] Hia nEZEgote] Adds 53
NALZAN 5 A&EedS 77 ALE BRAFEH(Laura K. Stewart et
al., 2008; J. Mark Davis et al.,, 2008). ©]#]§ A3+ Quercetin AFH 7} HITHS 7]
A 7bsAdol v AS AAS Ut

B HYATo) st YuFEEY HH ANZ(BLY 5, 201007 F
o

2010)= TA o2 FEH HWHE o2 757t Querceting T3 A
3 Quercetin AF 1F9 AlFol TALFI Blaste] frolatA ©A yEhgtal
3lRo ™, 877 Quercetin(500mg/day) A37F EAF &85AG2] AALE
A2AN7E AFE BATHAskari. G. et al, 2012). =3 71733 oJfao] 45337t %
&S AFT A3 SOD7F FoskHAl S71ekd (el 5, 2008), Quercetin
A FF A oxygen free radicale EFHZHOZ A ASIY AAAstE A A}
= A0 2 YERTHCai et al., 1997).

J#y gi 2] APATFE= Quercetind] T AR Aol FEAF 9%
Adtolr, QItES oz 3 A= vF3 AAolth H%°] Quercetin 415 2
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5. 8o A9

1) F9FZE(Quercetin)

Quercetine EZ3E 3= FeHR o] E(Flavonoids)d] YFo = 2%
= Tl AHste e T FHeE M TR Hdojy Ai Fol

T2 A

2) A5 =4 (Body composition)

AAE FAsL A= 223 st e s AR, 9d, A N (Fluid), 771
2 (Mineral) 5& Z3alm, dutx oz AwEat A2 WA F(Lean body mas
s : LBM)S.2 FEITH(GAZ, 2004). £ AT A= A S(Weight), A A 5F
(Fat free mass), A& FA(Body mass index: BMI), A %& (Percent boby

fat: %Fat), 552 %&(Waist-hip ratioo WHR)S =733

3) 4kst 8 A (Antioxidant enzyme: SOD)
ol=] Al 4 T AAH oxygen free radical @ W34 4F23}3HE(React
ive oxygen species: ROS)9] 4F8ha &S AAFAY fstA717] 8] <
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1. ¥9FZE(Quercetin)2] A2

Quercetine ZZH & SERQ] SR 0]
3 AHste E8dls T FHo= 7ME F85ta HFdojy AAh Fol| FE EX)
st} FetHwolEE HEA 72E VAL e E

X

I

(flavonoids)®] YFOE AEFS &

4ol F2 ZFR E(flavon
ols), &2}t (flavones), ZetH +=(flavonones), 7}E|Z(catec hins)¥} chalcones o=
=7 H(Rice-Evsnd et al., 1996; Vinson, 1998).
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Fig. 1 Structure of quercetin

Flavonols & 3-8 WZg A, A, Ael, #Y 3 £55 Fol thF Fa4

olo] HIZAQl quercitrin?} ruting H|E3S

o] 31, Quercetin} Fd myricetin 2

kaempferol 5°] Z&¥ HPeterson & Dwyer, 1998).

T2 Folit okAfe] wls) Wz

3 %2 Quercetin(300mg/ kg)= 3t U
o, @A AYL@A450mg/keg)oll Tt ¥R T B Quercetin®] FrEH Ae AL



2 dA7EA 9] AgeolE el 95 B Atk(Hollman, P. C. H. et al., 2000).

Fato] A EQ] quercetin, quercetrin, rutin 2 flavonoidAl 42 333}
22 allyl propyl disulfide ¥ diallyl disulfide®} $74 4tsl 28-S el
= Ao= R Or(Ra KS, Suh HJ, Chung SH, Son JY, 1997), ¥3= 55
serving(l serving=¢F 50g) A= AFH3tHA 2%+ a1, 4709 Ak, 3.5%+¢] blackeur
rant juice, 7340 QAA|F 2 = 2070 AT 22 IS EARE S F
ATHL B tHPaganga G, Miller N, Rice-Evans CA, 1999).

AA Quercertin®] ofg] E3}o] theh thabt A77F JAPFH glom, ikt
2 gl el 2o AL #3 a3Ut HaH vk Qlth(Edenhad er &
Tang, 1996). ©] &%= &3 F=E° o FrHo] A+ Quercetindll &+t 2t
o] Jthe ZHE BHASAIKim JH, 1997), &3 ¢FL FEF0] T35 A

A Ao F BEHE YERRATL A THLee M. K. et al., 1999).



2. Quercetin®] A2 Fqtstas B AAA{AE | v = 23

Quercetin® 2l& Woll F= B3 ZAst quercetin glucoside FE|= BO|
A8kl e (Wach, A. et al, 2007), quercetin4 " -glucoside®} quercetin-3,4
-diglucoside”} A flavonoid®] 80%E AT AEZ 7} thEH] Feolth
(Bonaccorsi, P. et al., 2008).

FH 2874 Aot 97HA HdelA diEA
o] & SAT A oA 1 FFel M FHSHA YElsTH(Perez-Vizcaino
etal et al., 2010; Davalosetal et al., 2006).
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Qi Folle F4kst 28-S YER = quercetin, quercitrin, rutins 2] flavonoid |
Aok A A 2 Astell A7 allyl disulfide ¥ diallyl disulfides©]
HrEo] e AeE dHA Jk(Park PS et al, 1991; Lee CY, YK Park, 1996;
Lee YK, HS Lee, 1990). Quercetin® ¥3o] SR T= ZAAd|, MR = F2
A ofte] o]l woW Eole 7o =A ¥e Ao m WA= BA
72, free radicaldll 2% 8-hydroxydeoxygluanosine 4 A9} 4tsla] &40
2RE Axzde 31EAE HEd= 850l JuhBilyk, A. et al, 1984; Park JE,
Kim MK, 2005; Cai Q, et al., 1997).
FaE A7 A HE "% FEsHER AUEES AsAA FHA
U ™t 840 a37F JATal 8% W (Sharma KK et al., 1977; Fenwic
CR, Hanley AB, 1985; Bordia T et al., 1996; Ali M, Mohammad SY, 2000), &
= HE SR Querceting T AFZAA] ostH EF glucose?t lipid
Fo] FYstAl At thFawzy AA et al., 1988).

Quercetin®] W& & APAFo ©2w ZFAF F(2010)2 A2 o] HIRE
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i & Sudhakaran, 2003; Solviev et al, 2002), @4d4t2e] 23185S oAle7A
AAsHE FHo] wWlg Aste] A@A4atsatgo] A7) (Basra. AS. et al, 199
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o BHE 5(1997)> A3F IAEFTH APPES FEAK D FAA FuES
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a8 o]# & Quercetin®] dH4ks) 8ol Oig WAYUSE o} s 9
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Hroj A Ao A ml¢- F2% G4YS HusH e, Oh-Ishi, Kizaki, Ookawara,
Kakurai, Lzawa, Nagata & Ohno. (1997)¢] A7+ &&<Q &5°] SOD &4
7N T AL 3132, Davies et al., (1982), Minami, Mori, & Nagatsu.(1981)
=& ¥ @4 SOD v&9 ot S7kE Hisiain.

Kanter et al. (1988)3 Vihko(1978)¢] AadA o] m=H, 502 st A
4488 MDA o] Z71SIATHE 212 B & e, 258 Tad 24
ANM dF MDAS S7HA71a AN}t A7) 25 Aol oEste As
BT Tk T AVIzke] ASAQ GaaeEe Baskacl tid Aol
Y MAANA & el S7HE AARIEE A ol A=
ASAA B2AA] BAZUE JFFD ASAA FALEFOR AT 2]
AnZ AZEATa B3 thReznick, A. Z., Witt, E,
er, L, 1992).
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B A7 AdAs AEA sodA St At Folm A FA(BMI) 25kg/

T AAYE(%fat) 30% ©7FQ] Aoz AP 9 Wz Aol gl
om, 7)1t FEF FoF T& HAAHATNA FS 408E WFoE HAEAT

T3 A syl A 2E AFAEAA AP g Hajo] uig My,

Al 218 58 T3 Adyste] Apddoz A

o7 Fostth
2 AT gdA= 1253 A 2E(C) 10, Quercetin AF 1H(Q) 109,
A F 15 (E) 1078, Quercetin A5+ A5 15 (Q+E) 108 o= F2H9] Al

3 stglom, MPAEe AAE 54 <Table 1>7 2,

2
2
oy
i)
rlr
1:011
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¥
N
N
ok
1o
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=
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=
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ol
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>,
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Table 1. Characteristic of subjects (M+SD) (N=40)

aE 1}o](yrs) 217 (cm) AF(kg) BMI(kg/m’) HATECH

C 19.70£0.82  164.47+£5.06  65.09£8.62 23.99+2.15 31.71+2.41
Q 2090£1.37  162.06£3.32  67.90£4.99 25.81+1.00 38.64+2.69
E 20.80+1.23  161.14+£2.79  70.67+£5.64 27.26+2.21 36.29+3.64

Q+E 2070£143  163.26£7.23  64.58+8.78 24.14+1.76 32.84+2.57
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2. AFAEA

[t

ELIVERS

EES R

|

oA Hd

SOIRICISHR AISH 40% ot A

!

AR HA

|

MR, EYHA

Quercetin 4%
£ AN

2 ma
= T TT
l Quercetin 4% +
Ut 29| 120m0E 191/1Y, 184 43
oz 13| 60&,

(=]
=

XN

|

L

SPSS Statistics 20 AFS

Fig. 2 Design of study
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AT

W
A

B ATl AgH =

Table 2. Equipments of measurement

S 7= <Table 2>9} Zth

25 LR TC) 2435
RE=! neoGMTEC(Korea) A%, AT
s, AALE,
NEES In-body 4.0(Korea) AA g5, AALE
BRAWE
Ergometer Monark 828E(Sweden)
Polar Polar(Finland) Ak
Rigalec ket VERSA Max(USA) SOD
A A kst VERSA Max(USA) MDA
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4. FoFEE A7 EZ=2a9

2 ATl AREE ke Aepd = FETlA A A SR Quercetin®

AT 184 1200 B2 AzsYT, % ZH 262 Aot G Lee KH et
al, 20092 /T & UEES Quercetin Tl Ha g olAo] HES AZ
S9ith. Quercetin B% S AAAZTIE TeZWE o]-831e Quercetini]
BAE AF B G BT 31.83mee UERThAgilent 1100 serices

HPLC, USA). ¢35 mjd ofF] FEo AHeR1(13]/19), & AFlA

Table 3. Components of Onion extract (120me /1pack)
HY +F
Quercetin 30mg ©1
aF 64kl
B} 5l B 136¢
e 135¢
i 22g
2 v} Og
Z3pA 0g
Ef@ A Og
S| 2HE Omg
UYEHF 52mg
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2) +F =4

e} e} =
5 508, HEeF 58 &

& Cyde ergometerE ©]-8-3}] 70%HRmax 7

13] 60+, 7= 33, & 12773 AA]sSlTh

i =

60 o= Ao, EHesat 4

[e) I '—14' '%Xé 7] (Polar, Flnland)’eé_ O]

AN

H] &

off

Mo

o

o}2 <Table 4>¢} 2+

o == o o =573k
+5d +5HH +EA= +EAIZ ) W
FH 2~EH A 5

FAA: EEEZZ 125
BeE " ° B 70%HRmax 508 T
ergometer F 33]
AeeF 2EH A 5
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B d7e AeA soAdgtne] sxz=aetdddo FAslen, 714

AP F4E AFAEoA apA ¢ w33 28A%] 3 Inbody 4.0 (Biosp
ace, KOREA)

ERANES S5

i
s
oo

ol
ol
£
i_xg
oy
=
r
X

|40 2K (kg), AA A (k) m), AALE(%),

2) €9 &4

oo 1247 Boke] FB F 2Ha obg AU §AF e Aol @Y

<= AFsRen 24 doo) EHAHEE tadt 2.

(1) &4+8}E 2SOD)

SODE &S W& EA3tY] Colorimetry HAMHS AM8-31%1, Superoxid
Dismutase Assay Kit(Cayman, USA)E AH&3l3 2™, VERSA Max(Molecular
device, USA) RE-& o] &3dt] E£43tth S E9E= U/ml=E kAT

(2) AAH4FHMDA)

MDA+ 84<s W& X¥Aste ELISA(Enzyme-Linked Immunosorbent Assay)
AAPEL AHEEHS T, OxiSelect™ MDA Adduct ELISA(CELL BIOLABS, USA)
£ AME39 2™, VERSA Max(Molecular device, USA)E2.d-& ]85} HA35}

At SATHE pno/mg = 3FATH
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6. A5

B Ao g A]]+= SPSS Statistics 20 T2 1S o] &3t o, Z; EH
HWaMF £FHRHED)E AF=EstAth 1253 Quercetin A FH & A4

Ao A3} IF ] AolE Fotrr] | paired t-testE HAAERL, =3
A 718t 25 XHe] ApolE ot 7] 8] WESA E4HEA(Repeated Measure of

ANOVA)= AAsAH 2e SA2 FooES p<052 AAs AT

_19_



T2

1) AR A - Fo 2F3Y AT Hol

A

'l__

r-lo

H Tl oA 408 S IS E B4 15(C), Quercetin AF 1E(Q),

kY

_[QI_
&1%(E), Quercetin FF+FAALSETIF(QHE)Y A - T AF Holet &

o] A% Aboli= <Table 5>, <Fig. 3~6>3F} 2T},

Table 5. The change Weight according to ingestion condition(Mean+SD)

Pre Post
Group t
M+SD M=+SD
C 65.09+8.62 65.49+10.03 0.53
Q 67.90+4.99 65.14+2.33 208"
E 70.67+5.64 67.99+4.97 632"
Q+E 64.58+8.78 60.34+5.79 316

p<.05, "p<.01, Tp<.001

EAIES AF A 6509 + 862kgolA AF F 6549 + 10.03kg S 2 EMY
o {93 Aol §lATh Quercetin AFHIFS AF 2 67.90 £ 4.9kl A
AFH F 6514 £ 233kg2 2 YER oW o’ Apo|7h HERATHp<.05). frats
STEIAEL AF A 7067 + 564kgoll A FAAEET F 6799 £ 497kg O Z wj

rlo
(>

N
iy

T Fot Aol7F YEFSETHp<.001). EF Quercetin A HA+FAAET1F

64.58 + 8.78kgol Al AAFH+&& ¥ 60.34 + 579kg o E o3 A}
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Fig. 3 Change of control on Weight
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Fig. 5 Change of aerobic exercise
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Fig. 4 Change of Quercetin ingestion
on Weight
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Fig. 6 Change of Quercetin ingestion
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Table 6. The

result of Repeated

Measures ANOVA on Weight

Source SS af MS F

Group 487.10 3 162.37 1.84

Error 3169.56 36 88.04

Time 107.65 1 107.65 21.427
Groupx Time 57.04 3 19.01 3.78

Error 180.93 36 5.03
p<.05, “p<.01, T p<.001
<Table 6>°|A H= nle} o] AT theh wESA F4AbEA e sl 24y
2 243, Fa3 Jd ele Fo3 2ozt UehA dka, a3 SH A
ol 23 Zpol7b UEbgth(F=2142, p<.001). =3 A3 ZHA 7|9 4T
ZHEE fold Aoz YESTHF=3.78, p<.05).
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2) AA A - Fh FE AAGE Fol

HIRFQD oAthA 409 S e E FAT15(C), Quercetin AFH 1H(Q), Fitas
15 (E), Quercetin A+t 1HF(QE)e] A - o] AAYTF Aolet L

F1e] AALTF zol= <Table 7>, <Fig, 7~10>3 2T},

Table 7. The change FFM according to ingestion condition(Mean+SD)

Pre Post
Group t
M+SD M+SD
C 44.37+5.15 44.04+5.53 1.07
Q 41.66+3.12 40.80+1.71 1.72
E 44,97+3.85 44.63+4.18 2.09
Q+E 44.18+7.52 43.42+6.96 1.76

p<.05, “p<.01, " p<.001

FAIFS A3 A 4437 £ 515kgoll A A F 44.04 + 553kg S E UERG S
M 723 Aol= AT Quercetin AFHI1FS A3 A 44.16 + 3.12kgol A
A3 $ 4080 £ 1.71kg o2 UER o™ #2937k ol gl FitLs1E
< Ad A 4497 + 3.85kgolH FtaeET F 4463 + 4

23 o]+ AT T3 Quercetin AFH+FAASTIES A3 A 4418 +
5

lo
HU
v
Au
3
o
"
Jo
1o
e
2
o
rlr
g2
32

7.52kgoll A A FH+&
=

% 4342 + 6.96kg >
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Fig. 8 Change of Quercetin ingestion
on FFM

Pre Post

Fig. 10 Change of Quercetin ingestion
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Table 8. The result of Repeated Measures ANOVA on FFM
Source 5SS af MS F
Group 148.59 3 49.53 0.97
Error 1837.26 36 51.04
Time 6.56 1 6.56 9.38"
Groupx Time 1.15 3 0.38 0.60
Error 25.15 36 0.70
p<.05, “p<.01, “p<.001
<Table §>6l4 Wi wie} o] AAWae] o WHEZA
AR Az, FE} QY DolE FoF Aol YEUA @9k, F5
A71 Zrell= 9%k zkel7b WEFSRTHE=9.38, p<.01). =T F]
EAG e FolEA e Ao Uehtr
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3) HA A - T LFHS BMIY Fol

A

'l__

r-lo

HIREl oA 409 S dde® A 15(C), Quercetin A3 1F(Q),

_[(%_
& 1% (E), Quercetin AF+FAoE&F 1H(QHE)S A - £ BMI zte]ot 153t

_|_4

o] BMI #}o|= <Table 9>, <Fig. 11~14>%} 2T,

Table 9. The change BMI according to ingestion condition(Mean+SD)

Pre Post
Group t
M+SD M+SD
C 23.99+2.15 24.14+2.56 0.58
Q 25.81+1.00 24.78+0.61 243"
E 27.26+2.21 26.23+1.97 7.63"
Q+E 25.58+2.88 24.37+3.36 229

p<.05, “p<.01, " p<.001

9 + 215kg/molA ¥ T 2414 + 256kg/m O
el om folg 2ol fIATh Quercetin AHIFS AF A 2581 £ 1.00
ke/mol A A3 F 2478 £ 06lkg/m o2 YEISOH Fo7 Zol7h UAATH
(p<.05). AL FEIFE A A 2726 + 221kg/ oA FAAESE F
Ebtom w-g- o3k ko]t AATHp<.001). EFF Quercet
OFS A3 A 2558 £ 288ke/molA AHFH+F T
s 336ke/m O UFEREOT §o]3k 2ol 7} 2l THp<.05).

off
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kg/m’ kg/m’ | *

27 = 27 7
26 [ 26
25 257
24 4 24 4
23 1 23
22 1 T 1 22 T
Pre Post Pre Post
Fig. 11 Change of control on BMI Fig. 12 Change of Quercetin ingestion
on BMI
kg/m’ Sk kg/m’
30 - 30 - N
28 28 -
26 26 -
24 1 24
22 1 T 1 22 1 T
Pre Post Pre Post
Fig. 13 Change of aerobic exercise Fig. 14 Change of Quercetin ingestion
on BMI and aerobic exercise on BMI
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Table 10. The

result of Repeated Measures ANOVA on BMI
Source 5SS af MS F
Group 74.31 3 24.77 2.60
Error 34311 36 9.53
Time 12.17 1 12.17 17.83™
Groupx Time 5.87 3 1.96 2.87
Error 24.57 36 0.68
p<.05, "p<.01, Tp<.001
<Table 10>°]A H= uie} o] BMIC| thdk WHESA A4l thsf Ay
B Axn, Fas Ao o= 7oA Aol7t yEhA| wgkon, Fas SAA
7] Zrolle #2ld Aol YERSTHE=17,83, p<.001). =3 Hod ZHA|7]9
BERNGE FAT A0 Uehg

W THF=2.87, p<.05).
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4) AH A - 59 253 %Fate] Aol

A

HIRFQD oAthA 409 S e E FAT15(C), Quercetin AFH 1H(Q), Fitas
5 18(E), Quercetin AFH+FArAESFIE(Q+E)S] A - 32| %Fat o9} 13

o] %Fat 2to]li= <Table 11>, <Fig. 15~18>3} Z T},

Table 11. The change %Fat according to ingestion condition(Mean+SD)

Pre Post
Group t
M+SD M=+SD
C 31.71+2.41 32.53+2.50 217
Q 38.64+2.69 37.45+2.30 1.98
E 36.29+3.64 35.75+3.68 281
Q+E 34.45+4.08 32.91+6.32 1.39

p<.05, “p<.01, " p<.001

FAIES A A 3171 £ 241%04 A $F 3253 + 250% % YEFGOH

rolg Afol= AATE Quercetin AFHTFS A A 3864 + 2.69% N4 A
$ 3745 + 230% % UEYOM folg Aol AT FAtAETIES AF
2 3629 + 3.64%°NA FAAEE ¥ 3575 £ 3.68%F YUEIOH {23 2o
7F AATHp<.05). ZEIFH Quercetin FFH+FALAT T IEFS AP A 3445 +

4.08%N A HH+SE T 3291 + 6.32% = UJEFS oW Fo3 xtol= QATh
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Fig. 15 Change of control on %fat Fig. 16 Change of Quercetin ingestion
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Fig. 17 Change of aerobic exercise Fig. 18 Change of Quercetin ingestion
on %fat and aerobic exercise on %fat
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Table 12. The result of Repeated Measures ANOVA on %Fat

Source SS af MS F
Group 406.89 3 135.63 547"
Error 893.23 36 24.81
Time 7.50 1 7.50 3.40
Groupx Time 16.26 3 5.42 2.46
Error 79.40 36 2.21

p<.05, "p<.01, Tp<.001

<Table 12>°llA Hi= u}e} Zo] %Fatol] thdh WHEZ4 4k o] ois) Ay
2 23, Fa3 Jd o= 7Y Aol7t et e W(F=547, p<.01), TA& I}
SAHAANZ] el Folg zbol7F YAl sk =3 e SAZAI7Y A

SAEE FootA e Ao ey
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5) M3 A - 9 1H11S WHRE =ol

A

'l__

r-lo

HIREl oA 409 S dde® A 15(C), Quercetin A3 1F(Q),

o
& 1% (E), Quercetin A FH+AHEE5 15(Q+E)Y A - $9 WHR xtol9} 15310

_|_4

°] WHR #}o]+= <Table 13>, <Fig. 19~22>9} #Zt},

Table 13. The change WHR according to ingestion condition(Mean+SD)

Pre Post
Group t
M+SD M=+SD
C 0.83+0.02 0.84+0.04 1.45
Q 0.88+0.03 0.87+.0.03 1.23
E 0.88+0.03 0.87+0.02 400"
Q+E 0.87+0.04 0.85+0.05 248"

p<.05, “p<.01, " p<.001

BAIES A3 A 083 £ 002014 AF ¥ 084 + 0042 YEIHOH {9
g Zol= AT Quercetin AFITFLS 2P A 088 + 0.03014 HF 3 0.87
+ 00302 Uetgtorn {o3 ztol= fIth ftAEE 15> A3 A 088
0.87 + 0.02= YEF o™ {23 2to]7h AATHp<.
01). %3+ Quercetin 4 5 0.87 + 0.04014 HH+&
& % 085 + 0052 YER o™ {23 Aot AATH(p<.05).

+

+ 0.03014 FAtaes

%
A+ptaesage 49 A
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Fig. 19 Change of control on WHR Fig. 20 Change of Quercetin ingestion
on WHR
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088 4

] 086

0.84

082 -

T ! 0.80 -
Pre Post Pre Post

Fig. 21 Change of aerobic exercise Fig. 22 Change of Quercetin ingestion
on WHR and aerobic exercise on WHR

_33_



Table 14. The result of Repeated Measures ANOVA on WHR

Source SS af MS F
Group 0.02 3 0.01 345
Error 0.08 36 0.00
Time 0.00 1 0.00 5.25"
Groupx Time 0.00 3 0.00 315
Error 0.01 36 0.00

p<.05, "p<.01, Tp<.001

<Table 14>°14 X nle}l o] WHReOl tigh B34 EakRdo] ois) 4
HE A3, Fa3 Ao Dol 737 Aol 7F YERs o W(F=345, p<.05),
I ST A= Fo3 Zpol7F UGERRTHEF=5.25, p<.05). =3 &I S
N7 A8 E Fo3 ASZ YEHTHF=3.15, p<.05).

X
ko

o2
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DA A - F9 25319 438 4 (Superoxide Dismutase, SOD) 9
z}o]

HIREQD oAthA 40 S e E FA15(C), Quercetin HFH 1H(Q), Fitae
&1%(E), Quercetin A3+fFAtASEI1H(QHE) A - £ SOD ol9} 2&F3H

°] SOD #}o|= <Table 15>, <Fig. 23~26>3 2t}

Table 15. The change SOD according to ingestion condition(Mean+SD)

Pre Post
Group t
M+SD M=+SD
C 5.14+1.17 5.78+1.20 1.11
Q 3.89+0.75 4.91+1.34 229
E 4.77+0.39 8.08+3.51 291"
Q+E 5.72+2.99 6.56+3.93 239

p<.05, "p<.01, Tp<.001

rlo

BAIES AY A 514 + 117914 A £ 578 + 12022 YEFGOH
9J3t Aol AT Quercetin AFH1EFLS 2
491 + 1342 Y
Z 477 £ 039914
ATHp<.01). =3 Quercetin A FH ++4FA

AH+2E F 656 + 39382 YR O {23 2fol7h AATH(p<.05).

o i
_EL
Jo
1o
rd
_>|.,l_r‘
e
)
30
32
2
<
A
o
RS

o o
£
b~
Ao
offt
I
il
rlo
(i
o
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Fig. 23 Change of control on SOD
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Fig. 25 Change of aerobic exercise
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Pre Post

Fig. 24 Change of Quercetin ingestion
on SOD

Pre Post

Fig. 26 Change of Quercetin ingestion

and aerobic exercise on SOD



Table 16. The

result of Repeated

Measures ANOVA on SOD

Source SS af MS F
Group 48.74 3 16.25 2.02
Error 289.59 36 8.04
Time 42.25 1 42.25 17.28"
Groupx Time 23.38 3 7.80 3.19°
Error 88.02 36 245
p<.05, “p<.01, T p<.001
<Table 16> A] X H}e} ko] SODeo| gk ¥HE=74 FE4kEA o s A
2 2y, Fa3 Jd e 7o Zol7t EtuA] ke, Fa3 SHA
7] Ztell= w¢ Folg zkolrzt UrE‘r“‘ﬂr(F =17.28, p<.001). T3 F7 ZSHA
718 A28 = 79T
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3. A4 }4tst
1) A3 A -9 1539 A A4 (Malondialdehyde, MDA) x}o]

HIREQD oAthA 409 S thde®E FAT15(C), Quercetin AFH 1H(Q), Fr
515 (E), Quercetin A F+H4tA2&51H(Q+E)Y # - 39 MDA =fole} I1HIF

o] MDA #}o|& <Table 17>, <Fig. 27~30>3} 2},

Table 17. The change MDA according to ingestion condition(Mean+SD)

Pre Post
Group t
M+SD M+SD
C 1.70+0.43 1.75+0.19 0.32
Q 1.67+0.94 2.00+1.44 0.62
E 1.81+0.42 1.57+0.44 1.07
Q+E 1.52+0.28 1.75+0.71 0.95

p<.05, "p<.01, Tp<.001

SAIEFS AF A 170 £ 043904 2F & 1.75 + 0192 UEIGoH {9
67 + 094014 43 F 2.00
1.

Q 1
2 1M4E UERon fol@ Aot YYth AALLEIRS 4 A 181
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pmol/mg pmal/mg
3.50 A
220 A
i | 3.00
160 - 2
130 - 200 -+
100 - 150
0.70 . | 100 J
Pre Post Pre Post
Fig. 27 Change of control on MDA Fig. 28 Change of Quercetin ingestion
on MDA
pmal/mg pmal/mg
230 A 3.00 A
200 A 250
150 A 2.00
100 A 150
050 -+ 100
0.00 T 0.50 T
Pre Post Pre Post

Fig. 29 Change of aerobic exercise

on MDA

_39_

Fig. 30 Change of Quercetin ingestion

and aerobic exercise on MDA



Table 18. The result of Repeated Measures ANOVA on MDA

Source SS af MS F
Group 0.43 3 0.14 0.29
Error 17.97 36 0.50
Time 0.17 1 017 0.32
Groupx Time 0.97 3 0.32 0.60
Error 19.47 36 0.54

p<.05, "p<.01, Tp<.001

<Table 18>014 i vlsh Zo] MDA®| thd WE24 Rarao) v &
W Aw, FEG PG Bl FOF ozt dehbA ggtom, FE 57
A7) RS 7 Folzt vpehtx itk

5 ROl 2o Ao Urhgrt.
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AFE HTEl A 40 S OS2 FA1E, Quercetin 413,

%, Quercetin A F+

B

73}
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Oll

NFEES AT A7 AT, AALE, ALAZFA T, st daske A
5 vEo =3 f21A) 5 AsH AR F2 AAE rHHeH
(Forbes, 1991), MWHe 3)2:817] 9131 HRmax 60~70%, 305 o402 A|zke]
et ARG EEH oY S AAIG B AT 293 AA2EE T
Ao 2 WA ZITtal B 133 THDonnelly, 1991; Despres, 1998).

B AFolA Quercetin A F ok AT MAAA I AA A wA= &
IE AHEH, HAAA A . Fo| Aol FAIFS AT Be IAFAA
o5k ZolE YEFWOSH, Quercetin AHA1FS A BMI, fAASEI1EFS
A%, BMI, AALE, EFAYE, Quercetin AH+FAASF1HFS A5, BMI,

ERARE A HAE BT FaEY 4 OF tele AAYE, H5RATE

ol

I AE e R 73 FAE =53 Quercetin
PAA G A FHE 57 Quercetin AFH 2] WHAXIFNA AT
o] BAIEH munsly FosAl ZAaT ATAIHAS, 2010)2F HITE STy
< W3 e®E 12573t Quercetin AFH o TtAEES WIPAA st AT, BML

QL
b
i)
o
S
to
é
o,
2
X
Jo
fo
rot
_>|1_:4
o
s
o
o]
v
5

HqAw o
Baste], B A7l e ARE etk ol B A7 s 2 gaol

=i
3, AF7)7ko] #ohy] Wil Ao AR, duEZES 379 o) Es
stodol FAA FFV} Qv B 13 Hwang et al. (2003)2] AT Ao} Yx)a}
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2. Quercetin AF 2} F4tAE WYX A7} 48l a4 vX|=

£Fe UA 2TF ZHE MG BF =] Be Mk FFE AT
of mlEFEY ol o] AE WalH o FAATI, o2 s Atk e L
G ALES AMSAY FAAA B0 25 FHAoR A%d A
GAAE A ASHE &4 SOD(Superoxide dismutase), CAT(Catalase), GPX(Glut
athione Peroxidase)s©] & ol AP HA4siA Ao A Fo] Fopxltia
B3I (i et al, 1988), 1 F SOD+= 4ikst Wro] Al z®lolA 71 285 &
& F BHUER oiislES AIstrAR MEee AS o) FoEMN A g
Zo] AE] ksl FolE AASE IS IrhHalliwell et al, 1989;
Pack er, 1991).

O0%F IqF FJAqde EgExo|=(flavonoid)= F4HsE 8-S UEHE AS=E
B1%3 JtHRa, Shu, Chung, Son, 1997). Quercetin &3 AksiA| = A3
8 radical & A|A 3t (Kubisch, H. M. et al., 1997), xanthine oxidase®} lipid
peroxidations A3+ (Plumb. W. et al., 1999; Fiorani. M. et al., 2001) &4t}
o] AAE FFAIZITE EF in vitro oxidation modeldll A quercetin, myricetin
2 rutino] HIEFRIE T 4kl a37F B8 Hold Zlo® HuEI AH(Vinson,
J. A et al., 1995).

2 ATl Quercetin AFH & FAtAEEo B X7 SODO HlAl= &35
AHEHE, HAHA AT zole FAIAEFS AL e AFNA FoF
zlo] & YERA S, Quercetin ¥ 1, FAtAS5 15, Quercetin A FH+4kAa
EE1E BT p<05 Y F4LE BT
e}
no.

=
T
3, FES} ZHAY] 2, ZHANGE TFY FEAES G Fol7}

2 GERSTHp<.001, p<.05).

il
o;;

s
l‘ll‘
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ol T SOD$ CAT ZA3rt Edoldoez Frlstttal g 2
(Quintanilha, 1984)9} &5 F datstaso] F4o] Frlathe AP AT E(Cris
well et al, 1993; Jenkins, 1988; Ji, 1993; Marzatico et al., 1997)% Y X|st= 2=}
o, Eejd 1Y FAE HYSE 97319 FIEHAS AANSAS W F7|He
AL EO R AU FAEEE AAVE FEa(¢-x13], A, Zol4, 2001), T3
A FOoE QIF 4EA el tigk W] Y FFES vt (A& T,
1999), &&°] F4teta sl Fgste] FFES Foe AAYATES] dAH A2
AT (Jenkins, 1988).

HHH Bachowski S. et al. (1995)2] ATl s IAEF FAE dFo= 3714
Y 22mge] R A F AW Fatstase] g4S AT 23 sOD
ol A Fodt o]z} glttn Bustar, 8539 cycling &% TH ¥ &89
SOD 457t S7HEA] RUTHAL 3 TH(Tiidus et al.,, 1999). E3F Alessio et al.
(1988), Ji(1988), Laughlin et al. (1990)= #717te] Egoldel] o) o}l w3}
E sk £, Ao 4T sOD &4 o 5ol 2% fod g
7} §ltkal dtof(Laughlin et al., 1990) £ Ao 02 AFAE Jehdth o8&
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Abstract

The Effect of Quercetin ingestion and Aerobic Exercise
on Body Composition, Antioxidant Enzyme
and Lipid peroxidant

Kang Joo Hyoung

Department of Physical Education
(Exercise Physiology)

Graduated School of

SungShin Women’s Univ

The purpose of this study was to examine the effects of quercetin intake
and aerobic exercises on antioxidant enzymes, lipid peroxidation, and body
composition of obese female college students. The quercetin, a staple food
contains a large amount of flavonoid, helps weight loss and body
composition by accelerating the energy consumption, and is also known to
have strong antioxidant activity.

The total of 40 obese female college students were divided into 10 control
group (C), 10 Quercetin intake group (Q) 10 aerobic exercise group (E), and
10 Quercetin intake + aerobic exercise group (Q + E). The quercetin intake
and aerobic exercise program was carried out for 12 weeks.

The 12 weeks of quercetin intake and aerobic exercise, which was carried
out in parallel, showed a positive effect on the body composition. There

were significant differences in the BMI and amount of body fat between the
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groups; but the weight, lean mass, and abdominal obesity rates had been
found to have no differences between the groups.

The Quercetin intake and aerobic exercise carried out in parallel for the 12
weeks showed a positive result on the antioxidant enzymes (super oxide
dismutase, SOD). There was no significant difference between the groups,
but showed an improvement depending on the flow of time.

The 12 weeks of quercetin intake and aerobic exercise performed in parallel
did not show a positive effect on the lipid peroxidation (malondialdehyde,
MDA), and did not show significant difference between the groups also.

In conclusion, combining quercetin intake and aerobic exercise was found
to have beneficial effects on body composition and antioxidant enzymes
(SOD). There were no significant statistical differences between the group of
aerobic exercise and quercetin intake and aerobic exercise group and
quercetin intake group, but positive changes in the numerical value were
found in the both aerobic exercise group and quercetin intake group.

In order to elucidate the effect of querecetin intake and aerobic exercise,
research from a wide range of perspectives, such as prolonged quercetin
intake, and expansion of the subject number, is recommended as a future

work.
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