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Abstract

The purpose of this study was to investigate the effects of nine times repetitive steaming and drying process Sunsik diets on
antioxidant activity in obese mice fed high fat diets to prevent oxidative stress, using drying materials comprising 23 kinds of cereals
(61.5%), beans (30.0%), sweet potato and potato (3.0%), fruits (2.0%), vegetables (3.0%), and stevioside, a natural sweetener (0.5%).
We produced three samples: the experimental group was classified into the normal diet group (control), the high fat diet group (HF),
and the high fat diet group + the Sunsik group (3HFS, 7HFS, 9HFS) fed to the mice for eight weeks. As a result, the serum, liver
lipid peroxide, and nitric oxide levels were significantly higher in the HF group than in the C group at p<0.05 level, and the NO
level was lower in the Sunsik supplemented groups. The antioxidant enzyme catalase activity significantly decreased in the HF group
at the p<0.05 level compared to the C group. The total antioxidant activity of the C group was significantly higher in serum, liver,
and kidney tissues than the HF group (p<0.05). The anthocyanin level in liver and spleen tissue was significantly higher in the group
fed Sunsik than in the HF group.
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M B Ao 2 B th(Ham & 2017). o3t ARG T2 2
T AEHA A, A2E 9, o, 5% T WEEe T
A A2 Asto] o] Qle 5402 AEH AT B 1 A¥E Eole A= A ArH(Grundy 5 2005).

A B oty vy E|A Ao &4, AL QAT F2 Aol 8444= Q1T 4ke AEF
&4, YL 1A % o]FA o g oG HIL UTH(Kim 5 2005). 25 S7HAA A dald gl X4 9] 7] Aol W DNA
Ao FhmRl du|, B, o, bl 2 AT 59 IR of =ARolE %1 A B A AZE AGAAA 79
o} FF= DNA &445 Aot e 3, F4HE EZ 3771 A2 &R QtH(Bonomini 5 2015). AF
A A%k 9 det JA A% 59 7l540] Sl 2oE ¥ 3 AEHA q(0x1dat1ve stress) THAFE S ol = o7 714
7FEAL QAEKFight & Clifton 2006). THFIAE SlofA= 52 QIRHE0] ¥HofstH, o] Foj|lA APZo] 7MY Fa% 2H ]

2, @ €Y ) SR U TR Z8| A E(HDL- 9lo g Y& A1 9ItkChung 5 2015; Song 5 2015). AFSkA
cholesterol) ==, 18]11 3]2|Ed 59| A EE0] 27 oA 7] Ef A AUWoA grgote AT GAA Y QR ZRE
A HLE Hlold YHE ARG FH(metabolic syndrome) AT = Q= AR HR A AAE B 2EE &
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Abet A A= Abaete] ¥HgAdo] ot thE £4 9] 4HekE W
Aotz 7165 21 Qo] 48t AEAS A 5= Q7]

Zolth(Akgakaya 5 2017). QR Z=HE FFEHE F4ASt
RO 2= HEH A, HEH C, H[ER] E 5-9] Ak HE
W3} Z2}H 10| E(flavonoids), 7FEE]0] = (carotenoids), 2t
E A9 (anthocyanin) 5] Io]E A1) 4 (phytochemicals)O]
At ol Pkt 24 AlFcte 8 59 AELEE
AR, o7 2 FF 5ot (Jun 5 2016; Kim 5 2016)

AAE Azxudolv E85 = HAE ¥ 754 714
& AA S5l wet g4, gy, JAE 5 ot
852 7HSE Atk A4 AR o= A FHER]
IFU FRE AL DY, Fe ol weba] g4 9
=, A, 7] 9 A S0l @Rt A oE UEH
THKim 5 2020). YL4 TF FolA= 7 I FollA H
Etel B 9] & W3} #t oy g, wgo] S3}E o] o &
Ato] Z Ha1 A3tk F EW, F= oA AT vt
M7= Ao Z YEFGTHWoo JW 1989).

A 25E oA E AR RS F7HAIZI7] Al H2A
U e o Ao g BES AX AxRsHAH BE
5ol ¥2 Y AAE 5719 €= ol&sto] o A1
Tel= S A SAHo] 959x;oH, A%, U4 A
u} 5o] t#ZQl okEo|t}. 9F9E Y| FAZ A9 R
A3l A A A58 E F7THI7IAY 7 &2 dHolu A
AL =o|=t] YTHChoi 5 2009). Rho & Park(2008)%} Jo
5(2009) A4S 9T R A ROt THE SAFRS FEE S
W g A B AL AR Q] B3 molAlE AL
2 UBth B3t ASFRE AR A FESFT}
S7Fekol whet At & §isto]| 9fsto] Edo] wopx| 1
o] gt A5 B3t F4E AR Yeylth ol &
Aol A= IAYA 0|2 Fed H|vE Fof Ed, 7+ 24
ol A F53E AAlo] m|A|= FABHE S 8% A4
Higto g Zal 3ldof mE A4]0] A f FARHES 5

0

1. PSPPI MA] F|ZxuHH

A AR F 24F02 FEolad HegT &7 £
(30.0%, wiw), &=5=, 51|, ZH e, Az, Fdv], S5, F2
T 9 HeEg2 3% IF E3E B(61.5%, wiw), It
o} A AF Eh3.0%, wiw), Al =X, a5, &8 EaH
A, A d FJo= AT AT EE2.0%, wiw), B3,
97] 9 ARGE AR BLF EL(G.0%, wiw), 122 HA
AulE AEHH|OK0.5%, ww)E 35kt ofnf AA]of A}

5] ATAFGFIIIA

&3 AR, Aok 9 JdF £92 852 MRS A2
NEE A HolM WREE 60TE sto] 10A17F o)
Z7](LD-918B, L’EQUIP, Hwaseongsi, Korea)o|A] 74Z3}
ot AZXE Al2e 247](HMF-3260S, Hanil, wonju, Korea)
E olgsto] 2TE A x5

HA9) Az Qi SEER AR0] AT TR} BR
E 1447 B9 A204 E71 &, 15T o]4follA 2417k 30
B =0t 82Fo] & |9 7] ®<(Auto clave ED-PAC, Edun
Mesuring Co., Sungnam, Korea)< ©]-&5}o] FA519ict. 19

3 ALolA 102 AE 4718 AR} olF A5k Fx
2 75-85C gue] Y3 L5} F 4 YRS ok FHL
% 93] WFRAlgCt. 17 b 60TOIA] 40417 B2t 7]
AZ7|(HDG 220, Grand Korea Co., Aansan, Korea)S ©]-&5
of ZAZsto] &2 10% olst A= W=t 19 o
90~95 T A 6~78 =9 E-2<(Gwangmyung Machine Co.,
Seoul, Korea)o| Al #2 & ApA| AZsto] 9h= A 7=
100~120 mesh®] &7} 7 X Jed E4Z U=
AN=E A3 Dol ES ol ot 353%, 757%, 95
9x o] =i 9 47 A o A4le] YA gl AR,
Aasr, HAF 4 HAAnE 44 He=E Jrleto] S

=
sl A4S Azl

to

)

2. MESE AIE 2 A0|xM

A3 ZE-L SDA|(HyoChang Science, Daegu, Korea) 125
g =73 AFZ eonte]E LRt P AR (Jeilfeed Co, Korea)=
25 2+ G bz, AFol e dI/OE 544(C, HF,

3HFS, 7HFS, 9HFS)C.&2 E&jsto] A3t Ag4lolg T+
sl9ich Ag o] AL Table 13+ ZHom, mE A& 40| 9
A 2= AIN-93 A 4]o] 7|0 gh3=o] o] ot} gAF4]
o] H(CA)ol Il ARG TS FE5H7] gt A Alo]
THF)Q Ad 597 SH2 FEHAEHS(1%, ww) 2
TE(20% ww)2 g5ttt £ AF 9] 1A Ao AL
Park 5(2019)2] TA5} 4]o] &4} H]| WL 1 5% com oil
tj4lof] 5%9] tot= g Ao, FHAHE 1%E o 3
7¥oteich. 18a S FFU 0 R CHIF HFoA] 7HA)]
1S 20% H|EE T35k, 10%2] A4 7k A]o]
T-(3HFS, 7THFS, 9HFS)o| A= A14]19] & 4] 41821 TR
REo] e T S aesto] FHA|QlY} A4S Zh
7+ 10%% FFotAt. A 4lo]of] A4S 10% H7Ieh o
333E A4 AVVEGHFST), 1572 A4 A7HHTHFS
) E 9F9E A H7IHOHFS)T o= A X5kt Ad
ol miF M2 Ao|E A|Roto] Y B T 8F Ft
ot

oo} g-84t AR HAT 4+ A=S stk vix

=

J

ot >~ Fd rlo
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Table 1. Composition of experimental diet (%)
. Groups"
Ingredients
Control HF 3HFS 7HFS 9HFS
Corn starch 45 39 39 39 39
Sucrose 20 10 10 10 10
Casein 20 20 10 10 10
Corn oil 5 - - - -
Lard - 20 20 20 20
Coline bitartrate 0.2 0.2 0.2 0.2 0.2
DL-Methionine 0.3 0.3 0.3 0.3 0.3
a-Cellurose 5 5 5 5 5
Mineral-mix” 35 3.5 35 3.5 35
Vitamin-mix” 1 1 1 1 1
Cholesterol 1 1 1 1
Sunsik 0 0 10 10 10
Total 100 100 100 100 100

" The experimental diet groups are as follow; C: normal diet, HF:
high fat diet, 3HFS: high fat diet supplemented with 10% 3
repetitive steaming and drying, 7HFS: high fat diet supplemented
with 10% 7 repetitive steaming and drying, 9HFS: high fat diet
supplemented with 10% 9 repetitive steaming and drying.

® Based on AIN-93G mineral mixture.

% Based on AIN-93 vitamin mixture.

A Azl ol g2t 5571

Q]
=
2 Tttt APEE BT LEE

2 °]&3t AlmEE
241C, A FE=
65+5%, ZHAIZE 12417, 2= 150~300°.2 A Z70|
A AR 2 ATelA e dd A, dd s 7Y
g AR 3 52 ditediety FEAdEE Al 5
]l 5ol F=dd ol meEt AAISAEHDHU 2013-079).

3. H|BX|= T}

85§ AY 717 F JAETEE st ve
A% B7FE AT EAS B AHSEY T
A G A olE ZAsHgckBan 5 2006). 2]
1 AY 5B AT ST ke oo 34 At

HRHA 58 BoHstset

Rohrer index={Body weight (g)/Naso-anal length (cm)*}x10°
Lee index={Body weight (g)'*/Naso-anal length (cm)}x10°
T.M. index={Body weight (g)/Naso-anal length (cm)2‘823}>><103
A A =0.581<T.M. index - 22.03

olF At wITt ol A W FAketHe] vl IF 553

S €O R o SRR JAT B

[¢)
A e T F BB ASsiae AaT 23e
115% KOl 93890 ofe] ¥l 4% 5 432 95| 4

Astn 2AE PLsia

5. ASIAERA U B AE

1) XIZDAHFE(MDA) 2 nitric oxide(NO)

X729 AATASHE $HFS MDA(malondialdehyde) 4]
£ kit(Biovision, St Louis, MO, USA)E £A43}3t}. A& 10
uLe} thiobarbituric acid(TBA) ¥H3-5-& microplate readerS A}
&5to] 532 nmof|A] FFEE 5745t MDA 5EE AHESH
At A9 NO(nitric oxide) $HFE nitric oxide =48 kit
(Biovision, St Louis, MO, USA)E A&-5lo] 43519t 44
o] A|ZE 3} 3 Griess UL 0]-g5t0] NOZEE A4
= nitrate@} nitrite THFL 540 nmo| A TFEE =59

2) ehttst 4 B & 3".&5}—('“\0)
AZ 9] catalase FASH G4 &4
A& kit(Biovision, St Louis, MO, USA) o]-&5}o] 245}
‘:F AlEo] 10 gL} 1 mM9] H0, & H7}sto] 570 nmo]|
304 3¢t YA THA0E H,0, 3] WE SHEE
3'5}04 catalase =5 SSHATE AT 7F 222 9]
% g}Alks(total antioxidant capacity)S TAC =78 kit
(Blovision, St Louis, MO, USA)Z 24519t A|& 10 pLe}
SA S0 BRGNS 217 QA Al 0 22 B
E wello]] 100 pLo] H,02} Cu®" working solution 100 pLE 2]
39tk 719 the 908 Zob Allo] HrAS & 570 nmo)
micro plate readero| A S EE =45l0] TACE 24513

2 catalase activity assay

OlI) J[N‘ X bae) Jl)l'

3) QtEAlOL &tEk

Zrat v 22 9] RFEAJoRd T2 Park 512009)2] £4]
o] 23} 95% ofeh-23} 1.5 N HCl 3H-8-H(85:15, viv)S
AeF 7}5to] =& T 24919t 49 &S 1 ¢g
A A o thy &8 45 mLE 7fste] & Ege}
Aok 1% ohE 4TCY of & ¥ Aol A 24A17F Bt
WA & o Z(whatman, No 4)°f *1 £ o33t o 48
F5to] 535 nme] QEEAJobd FFE S5

S,
r°"

b

%

o

2 —E—é.ﬁ}ﬁofq O Ade HES 47\}§ "]’E]'LHOJE]'
AT AP Hd 3o 794 HF2 analysis of
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variance(ANOVA) E4032 AA|gt the
(Duncan's multiple range test) Q.2 p<0.059 4] &0l A AA|
shict.

S DEE:

Za 3 nE

1. H[2EX|= T}

A3 5E9] vt X4 Table 22} 2t} C7£9] Naso-anal
length’= 26.5+0.17 cm, HFZ-S 25.840.20 cm& Co] H]3]
HF2 0.7 cm A& p<0.05 &4 {9802 Zgitt 1
U A4S A F3E HFS, 7HFS, 9HFSTS 242t 26.6+0.20,
26.3+0.24 L 26.840.11 cmZ C-9] Naso-anal length®} -5-2]2]
Q1 Zpol= At 7 AFARe] AgPH A-H(Hwang 5 2015)
ofj Al UHEZF vie} o] 8577+ Ad4lolE FFtt T AF
L 9] 427.6+6.79 ol B]3] HFZO|A] 55524539 gO.& C
ol 5l 12.9%9] F-2Julgt AlF 7 EATHp<0.05). 1
2L} HFoll H] 3 3HFS, 7HFS, 9HFSol A A|lE 3712
p<0.05 3ol A G2l 7HAE HYPoy €79 &=
m) x| 2] 26} THp<0.05). C2] Rohrer A<= 26.5+0.440]
o, ofof H|g| HF9] 4= 32.6+0.828 LAY} 4]o]
AHE Al FYulsHA =A YereTthp<0.05). 124 HF
<]l H|3} 3HFS, 7HFS @ 9HFS Fof|A] p<0.05 =F0) A 7
AF BT Lee Aol A BT 7]& B7F= SF oA H4d
2 300 o5}, HIFEZ 300 o]4do|th & AtolM= Gt
OHFST-S AAFo|] o, HF, 3HFS, 7THFST-2 H]Tho| ict.
E3], C29] 298.141.629} BT H-E W HFZLS 7.1% 2715
319.242.630.2 e

5] ATAFGFIIIA

™ Aol A H]eE 7|22 55 oldelt}. & AtolA= C,
3HFS, OHFS7-5 A|2]9t Ut 2] HF-3} 7THFSHo] B|Rto.=
wEPeng TR Aolo] oJFt T™ A|5=of u}& H|7t
< 3HFS, 9HFSHollA 28 4= & Zlog st A%
ol o7t Bjnt 71E2 AF 100 gF 10 o143l 5o,
Co] AAYFE 547+0.42 g0 7 71 St} T2|ut HF
9] AAFLS 11.6£0.80 g 2 H|Tto| 1oL, 3HFS, THFS
2 OHFSTOA Z+Zt 6.87+0.63, 7.47+0.53, 5.81+0.67 gO&
p<0.05 oA CZH vt #ES HAT:

webA] & Ao A= Col HIs) HFZolA && HTt 4]
FE Hyon Fx 4R 3FRY HAS FFAHES
o WEEA] G FIto| A= 9593 A4S FoIgh 9HFSTHOA
O 2EEE Ao YEdH.

2. XA 2pASIE(MDA) +&

G 7+ 220 MDA -2 Fig. 13} Zt}. @49
d mg F MDA 32 C, HF, 3HFST, THFST %
9HFST-2 Z+7} 0.68+0.04, 1.06+0.05, 0.90+0.02, 0.85+0.03, &
0.84+0.03 nmol2 C-o] H] 3]l HFZollA] MDA 432 55.9%
o #QUHh 28u HFO BlsiA A4l 334X 45 5
of| Al+= 3HFS, 7HFS, 9HFSTol|A] p<0.05 =0l 4] 5240
2 232 ggS Btk 1 2 oA= ©E mg T MDA
20 7ol A 1.0620.12, HFZ-0l A 1.50+0.07 nmol & CT-o]]
H|3f| 41.5% B &=tk HFZof| H]sf| A4ls SFAIX] 3HFST
< 1.4540.162 212 Q1 2}o|7} giiet. T2y HFo] B]sf
THFST-O| A 1.08+0.08 E 9HFSTO|A 1.27+0.06 nmolZ p<
0.05 $EoA KO e MDA 2 Bt

Table 2. Effect of 9 times repetitive steaming and drying process Sunsik on Naso-anal length, Rohrer index, Lee index,
TM index and body fat in obese rats fed a high-fat diet for 8 weeks

Groups" Naso-anal length (cm) Rohrer index” Lee index” T™ index? Body fat”
C 26.5+0.17° 26.5+0.44° 283.141.62° 47.3+0.73¢ 5.47+0.42°
HF 25.8+0.20° 32.6+0.82° 319.3+2.63° 57.941.37° 11.64+0.80°

3HF 26.6£0.20° 27.84+0.64% 302.9+2.30™ 49.7+1.08> 6.87+0.63%
7HF 26.3£0.24° 28.5+0.56° 305.3+1.93° 50.8+0.91° 7.47+0.53°
9HF 26.8+0.11° 26.8+0.37" 299.1+1.38° 47.9+0.63% 5.81+0.67%

D The experimental diet groups are as follow; C: normal diet, HF: high fat diet, 3HFS: high fat diet supplemented with 10% 3 repetitive
steaming and drying, 7HFS: high fat diet supplemented with 10% 7 repetitive steaming and drying, 9HFS: high fat diet supplemented

with 10% 9 repetitive steaming and drying.
? Rohrer index={Body weight (g) / Naso-anal length (cm)*}x102.
9 Lee index={Body weight ()% / Naso-anal length (cm)}x10°.
Y TM index={Body weight (g) / Naso-anal length (cm)***}x102,
% Body fat=0.581xT.M. index —22.03.
9 Values are means+S.D (N=12).

Values with different alphabet within the column indicate significant difference at p<0.05 by Duncan’s multiple range test.
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BC OHF B3HFS E7HFS DSHFS

MDA (nmol/mg protein)

Liver

Fig. 1. Effect of 9 times repetitive steaming and drying
process Sunsik on MDA levels in obese rats fed a high-fat
diet for 8 weeks. C: Control diet, 3HFS: high fat diet
supplemented with 10% 3 repetitive steaming and drying,
7HFS: high fat diet supplemented with 10% 7 repetitive
steaming and drying, 9HFS: high fat diet supplemented with
10% 9 repetitive steaming and drying. Values are means+
S.D (N=12). Means with the same lettered superscripts on
bars are not significantly different at p<0.05 by Duncan’s
multiple range test.
A olvA H =4 ARl &2 A4 A HA
S I, FA LEHL, BT 2F, oOFE, B
ol 714 gRle = ofsf Ateha] AEFH A eEFEHTH(Yan
1994). Ate}d AE AR Q5] AJ/dH MDA= A e
WA AGAA Aeld sty WS Lot
(Wigeek 5 2002). AFeta] AEHA &4 =8 F7Hd
UE MDA 52 ZF3-7-2]7|(free radicals)o]l 23t 2| A 3H4t
o} HFSoA 27] =S E==A MDAS] S7k= Al
X &Aoo W2 A2 9] 75 AokE SEoHA Eth(Yokozawa
S 2004). LU AR 71O 2% AlE &2 a4 Y
vl a2 AAS] FAtel /po] AlAge] o8 Hog A |
Ch(Park -5 1995). Simdo 5(2008) 27313} ARG St ¢
& 7+ EHoA GGT(y-glutamyltransferase) g7 2] A
Hieke 528 vaS W, AT SAIA #2T]
S &2 23S FRIsHAH. E7F Demirbag 5(2006)2] A
TFolAE AT A7 A7Rlel Hs) Al A At
Sh= E, At 2E# A H= 9 DNA &4 A&7t 72v]
A=A UEFT Lee 5(2016)2] &< 3140 w2 Hn}
F2=°0| X 352} vlH|5te] Mk total phenol¥} total
flavonoids 3teFo] 2715190, 11 Ay} AStA AEF AR
FH of7|d fgoly Yl Hsl RS avE Bl

H

—

rLooln ol

Alo

>

15 APt vt o] BA W et niAle ¥
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Ogh

St 1 719 S3s AokiE o] ROSH ONCOO-9F
2o AR 59719 WAL AAAAA Dol A 4y
shedch. & AFAE TANAo| & Akshe AEHAA

ARSFto] e HFZOIA Ad<tel vlgl &ord 843

ZF 24 W MDA $52 ZEER WE H40] FFoz
2 % 99tk 53], MDA 522 DAYl FoAE 9
Zom AAoIA 1Y we £22 Borh

3. Nitric oxide(NO) ==

A3 7F 204 NO =52 Fig. 29+ 2o} @A &
WY mg G NO 52 CollA] 0.87+0.16, HFolA] 1.10+
0.77, 3HFST-O| A} 0.86+0.15, 7HFST=Ol| 4] 0.97+ 0.14 Z 9HFS
oA 0.94+0.06 nmolZ C-of| H]3] HFZ-of| A p<0.05 =&
oA FoulstA =otth A4S FFAIX BHE FolA=
HF#£9] NO =23 H| 23S o p<0.05 F=Fol4 F9& o
2 Woto, CE H B P E ol BE FE0lA §9F
Q1 Zpol7t QAT 7F 2A oA NO =32 CTollA] 0.96+
0.03, HFZ-o)| A 2.65+0.22, 3HFSTLOl| A] 2.11+0.25, THFST=O]|
A1 2.4140.27 Y 9HFSTO)| A 2.33+0.47 nmolZ A AF L 7}
2 g GOl FoRlsHA W NO =52 H it
(p<0.05). L2} HFo]| BlsjA = A4& A F3t 3HFSHO

BC OHF B3HFS B7HFS £9HFS

Nitric Oxide
(nmol/well protein)

Serum

Fig. 2. Effect of 9 times repetitive steaming and drying
process Sunsik on nitric oxide in obese rats fed a high-fat
diet for 8 weeks. C: Control diet, 3HFS: high fat diet
supplemented with 10% 3 repetitive steaming and drying,
7HFS: high fat diet supplemented with 10% 7 repetitive
steaming and drying, 9HFS: high fat diet supplemented with
10% 9 repetitive steaming and drying. Values are means+
S.D (N=12). Means with the same lettered superscripts on
bars are not significantly different at p<0.05 by Duncan’s
multiple range test.
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Al 20.4%, THFST-O1A 9.1%, SHFSTO|A] 12.1%2 @2 NO
5ze By
o8] A3} MO A nitric oxide synthaseo]| 93 A
£ NO= AFAEY HY7)s 59 T2 of= A2 &
A QTH(Lowenstein -5 1994). o|FA] NO= 442121 A=
76& B35H71% SHANE "R oldoE Ak
I ot} 9F W8o] uEl] 24 &4 5
29 YEPHATH(Mecocci 5 1993). E HAGLof A
I 7k 22 Yol A NO 2 =4t ©
A NO 22 B 22 2E 7 3
Ao X A4 ol mIAA] oo of
% 9l Ao ep,

o Lo
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g
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b 20| A catalase B2 Fig. 33+ 2t} @A of
A catalase BHJL C-oll Al 0.43+0.10, HF7-OllA] 0.310.13,
3HFSO 4] 0.39+0.03, 7THFSTOl|A] 0.38+0.02 & 9HFS<2]]
Al 0.43+0.01 mUmMLE HFZ9] 84 A2 €9 86.3% A
o] &4 ot JHug 1A} Alo]9] Fo & catalase &
g2 p<0.05 oA §-9lH 02 wropTt. HFREO] HIs A=
3HFS, 7HFS, 9HFSZol|A] B catalase EJL AL 30
2 FusHAl FEHATHE<0.05). I+ A= CF2

08 BC OHF E3HFS E7HFS CISHFS

Catalase activity (mu/protein)

Serum Liver

Fig. 3. Effect of 9 times repetitive steaming and drying
process Sunsik on catalase activities in obese rats fed a
high-fat diet for 8 weeks. C: Control diet, 3HFS: high fat diet
supplemented with 10% 3 repetitive steaming and drying,
7THFS: high fat dietsupplemented with 10% 7 repetitive stea-
ming and drying, 9HFS: high fat diet supplemented with
10% 9 repetitive steaming and drying. Values are means+
S.D(N=12). Means with the same lettered superscripts on
bars are not significantly different at p<0.05 by Duncan’s
multiple range test.

5] ATAFGFIIIA

0.510.040]] H]8} HFo| A= 0.44+0.068 Coll H]3} 13.7%
= B0 WSlthp<0.05). LUt HFEO] B|S{Al= 3HFS
of| A 0.47+0.08, THFSTOA] 0.48+0.09 & 9HFSTLO|A] 0.42+
0.04 mUmLE Aol E HHF F=olA= FYulgt
ol £ 4 Uth

A8 A+(Santini 5 1997; Behr 5- 2008)°] 2JotH Eo
T7t w2 G Fo G FRPIAIA ASHY AEH A
9l MDAS] =79} kst 49l SOD U catalse®} H] &
E40Ql HEYl A9} E 22 ARt J¥a9 §o0F Har
APt AEF Ao o5 AW o] ofstel MG o] S8
gt AR ZEoh= A0 R YT A B4 F catalse
= 1t Ao 5 g2 8424 ZF 24 9] perosomed]|
F2 ZA51H hydrogen peroxide(H,0.) & SHA A =(H,0)
2 HASA7I= 7= 7HAAL QltH(Havel 5 1998). TheF A3
Al HoA catalase B /o] AolE|o] AS}H AEF AR
QIsto] BAE Atz £o7F A= o] Fo X A] ¢
< 739 A Alzate] W3l DNA &4 522 Qlsto] 2=t
AET Fgo|y & 52 fUotes ZeE B HI Ut
(Yan 5 1994). & AYojA= H T 7+ 23 YolA C2o
H|3[jA] HF9] catalase &/g0] §-2]& 0 &2 A5}=|gl o, o]
o @HoA= H2lS FFT BE oA catalase E4d0] 7
A PR FEHU

al

BB X
2 ool

-

¢

¢

W TACE C, HFE 9 7THFST 22 0.36+0.02, 0.35+0.01
9l 0.36+0.02 mM/Tolox equivalent® -3-2]0]st z}o]7} 13Tt
I3y HFEol| H|siAl= 3HFSTEolA] 0.34+0.02 mM/Tolox
equivalent= -F-2]& 0 2 2 bt o], 9HFSLO] A 0.39+0.00
mM/Tolox equivalent® & 3-2]u]|3}A] HA#: $5& B YL}
wheba] ZF 22 0|4 A Alo] 2 woldl TACE 959%E Al
A9l 3F2E =2 & UsdTh

AA A} AF FolA B2 79 I tiatel] 2ast
wletdl Bol ok gHpEol UL B4 BE AAA gL
=2 ikt 291 polyphenold] 3F$HEQI proanthocyanidin
< o Rk Qltkdo 5 2009). o] T FAket EHL
AFREl7] 2AsT 22 FAR S AYH(Ariga &
Hamano 1990), A& 3+ el A= Aks} &S Yt
e Ao2 defA ek (Amarowicz 5 2008). T HHE A3
Aol oJotH G s FETF F oA F4ERHAIQl glutathione
(GSH)2] ALA42] N-acetylcystein(NAC)S EZ3519S of, &
o] Astelol Pl sANAT RAPalA B3k
NF-kB(nuclear factor kappa-ByE AFAISHAIZthal B 1 E ot
(Ho 5 1999). wehA A Ak} AlFolu 7154 A& A
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Table 3. Effect of 9 times repetitive steaming and drying
process Sunsik on TAC levels in obese rats fed a high-fat

S AFRE BlRE Fo] A U kel viAle 9% 557

Table 4. Effect of 9 times repetitive steaming and drying
process Sunsik on anthocyanin content in obese rats fed a

diet for 8 weeks (mM/Tolox equivalent) high-fat diet for 8 weeks (mg/g)
Groups” Serum Liver Kidney Group Liver Spleen
C 0.36+0.02° 0.42+0.05" 0.38+0.01° C 9.90+0.02° 15.81£0.03°
HF 0.35+0.01° 0.38+0.02° 0.43+0.04° HF 13.86+0.03¢ 12.4740.13°
3HFS 0.34+0.02° 0.41£0.01% 0.40£0.01° 3HFS 15.54+0.05° 15.43+0.02°
7HFS 0.360.02° 0.39+0.01* 0.39+0.02° 7HFS 16.01+0.31° 14.52+0.53¢
9HFS 0.39+0.00° 0.38+0.01° 0.39+0.02° 9HFS 18.25+0.44" 18.26+0.03°

D The experimental diet groups are as follow; C: normal diet, HF:

high fat diet, 3HFS: high fat diet supplemented with 10% 3
repetitive steaming and drying, 7HFS: high fat diet supplemented
with 10% 7 repetitive steaming and drying, 9HFS: high fat diet
supplemented with 10% 9 repetitive steaming and drying.

? Values are means+S.D. (N=12).

% Values with different alphabet within the column indicate sig-
nificant difference at p<0.05 by Duncan's multiple range test.

AT o 9 B E AT 4Rty AEHA 24
S S840l ZFxEI Ut

7F 22 YoA 9 TACE Ci-ollA 0.42+0.05 mM/Tolox
equivalento]] B]3}] HFw-0]| 4] 0.38+0.02 mM/Tolox equivalent=.
FomRt FAE Evh T2y HFEo B]sf| 7THFS<-o] A
0.39+0.01 % 9HFST-Of|A] 0.38+0.01 mM/Tolox equivalent=
F9AQ Aol Ao, 3HFSTOA 0.41+0.012 mM/
Tolox equivalent®.Z =2 TACE E{tt. 18y HAF =&
o] TACOIE W% E5gich Aol A 9] TACE CZolA
0.38+0.019]] H]3}| HFof| 4] 0.43+0.04 mM/Tolox equivalent=
p<0.05 oA FoJu|stA H &3ttt A4S 5538t 3HFS
-l A 0.40+0.01, 7HFST-OlA] 0.39+0.02, 9HFS-Of| 4] 0.39+
0.029] & FASsZ& EAoH, HFZ T H| i famoll= &
oJH o= Q3|7 B FUTHp<0.05). LY CTH= HISTH
TACE E ot weba] 2 Ago)A BA| oA A 4]
ol9] FFoE FHH 7t XA A= R} A=
o =t 2EHCE vAY Aolg 3FT & FolA=
TACZ @A 9HFSTOl| A, 7+ 24 Yol A= 3HFSH,
a8a A% 23 YollA= HFEOA =2 & ek
nof 290

i Aol o3t GARE TR FEolt ol mhE B
; =

do rw e

ol
otk

6. SHEA|OH-](Anthocyanin) =&

YA 220 A FEAJOPD 42 Table 42F 2t} 7+ 27
g3 AEAIMT $E2 B AR o FollA Gl A 9.90+
0.02 mgC & {-oJu|3}A] RYTHp<0.05). HFZo| A= 13.86+
0.03 mgol| ]34 3HFSTO|A] 15.5440.05, THFSTHO|A] 16.01+

D The experimental diet groups are as follow; C: normal diet, HF:
high fat diet, 3HFS: high fat diet supplemented with 10% 3
repetitive steaming and drying, 7HFS: high fat diet supplemented
with 10% 7 repetitive steaming and drying, 9HFS: high fat diet
supplemented with 10% 9 repetitive steaming and drying.

? Values are meanstS.D. (N=12).

% Values with different alphabet within the column indicate sig-

nificant difference at p<0.05 by Duncan's multiple range test.

0.31 & 9HFSTO|A] 18.25+0.44 mgl & Z I 3147} oz
5 p<0.05 o)A FEAoF gHFo] F7HE Ut v
ZA o AE CLo A 15.81+0.03 mgo]] H]3| HFZo A 1247+
0.13 mgC 2 7t FA|T} npR7IA| 2 {-ou|sHA] FAEQle
] (p<0.05), HFZ-]| H]3}| 3HFSTZoll A 15.43+0.02, 7THFST0]|
Al 14.5240.53 2 9HFSTOI|A] 18.26+0.03 mgC 2 HFZT} H]
TP o= p<0.05 FFo|A E2 FEAOMI g H
Aok Zh} v 22 REO|A HFSTOA 71 & 3
o] A=l
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2]24d E2 = polyphenol} isoflavone] k-
89 JBBAE HolH(Akitha 5 2009), FwolETH &2
BeEo] gHElo] Y anthocymin® LT FASHO
2 el oz NShB W3] PAHS % ;
Az Ao oA A =o] T8 AT 5kl AUrt(Joo &
Park 2010).

53], & 4912] 4ol 4ol B0l i gl 7Y
o= QhEAlobdo] i gHpElol AL, QHEAIOP Mat
B A AAE ] AStY AEH A, GFEHE, U,
wlolel2 9 Bal4slo] that o] 28, DNA B @ Ho]
g 23}t A8 5 o2 7HA Y 244 2 e AL o
(Ramirez-Tortosa 2001). Myung & Hwang(2008)2] X 170f 9]

o
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oA a3t & w3ko] 2 #Q 2L
FAl(lipofucin) G = FolH oz AAAIHH, ojf djF
AR Et F=Apo] FArst a3t o Z ACZRyu SH
2002) YEPTh oo & Ay AioA e 2t A &
Aol A= A7 Aololl Bls) AR Aolofl A4 H7l
3HFS<, THFSw: 9 9HFSo| A REEAJobd ghefo] #3te
o, SE 3157 B 959 A4S FFAIX] OHFSTEol|A]
7P w2 SEAOM S Bt

ol
filo

d

e U A

I

£ AFollA= 3533, 757, 959 A4lo] 85 St 11
A% AolE HAHgt & Hol AW Ak vA = JTFS
FHEsl A ARSI 2350 ZEG1.5%, wiw), T5(30.0%,
wiw), AF(3.0%, wiw), ZFL(2.0%, ww) L ZAF(3.0%, wiw)
9 A s 2FHE[0K0.5%, ww)E /3% A7 s °ol&
Sto] THEQITE A¥S 5 AR AA ST HA4lo]
(control), A2 O] HHF), ILA|HA]0]+10% A1 4] (3HFS,
7HFS, 9HFS)Z 2.2 Uie TS, 857 AP 4olE FFAIR]
T B AdH, BIRt A, AR AEF A 9 RS A
AASHT 1 A3, AdH 9 B[RRI S0 A= Gl
H|3}| HFZol| A &2 AS357H vvA|F H]lrh 19
959X A4 FHO R HTIA|E foJFog UE 4
19 tHp<0.05). @3} 7+ =2 f AAIASET nitric
oxide &2 Cof B]3] HFZO|A] p<0.05 504 5217
o= o, 3 TR A4 FFoE BEE ¢ AU &
AFSE B4R catalase B/d-2 CHol| H]3 HFEOlA] p<0.05 5=
oA oo AstEgloy, AAo] FHoR AL
S AT 5 A F AEe2 HFAZ v §lS of
FH A= 9HFSTO A, ZF 2] oA+ 3HFSE, 183
A7 2A A= HFEOA =2 & e Hof 391
o} 7t} BAF 22 Yol A QEEAJobd =52 HFo] H| 3
A4S SFAIITONA FoFos Eoton, 2 S
e o) 7P B2 959X R AR A4S TFAIZ] 9HFS
oA 7P =2 FEAloMd =32 H otk wheba 1A
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