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& oF 1 WAool oo SEet MHRAERCY AFAAe] B F S A ga, U &
5 2 1 AR w7 ES AR 4719 APTE CD(FEHA oS AR B4 tiE+, chow diet
as normal control), HFD(ZA4]e]& AFHTHE vt X, high fat diet as obesity), HFDCK(ZZZ|=}
Ao+ AWt ®] F&E Fol9h), HFDJKZAPA o+ 2] F5& FoiH= T2t AAFE=22
2891 B9t ATE] oAt A%, 7 W AUE FAE vwREE R4 HFDJKF HFDCKe] #13)
A ETHp0.05). Bl FAAY, FFdAHE, LDL-C, @92 HFDe H|wE o CD, HFDJK,
HFDCK?] ¢At2 weten HFEDJK+= HFDCKo Hls] Witk (p<0.05). 2+ 9 2A|Ee] A7)+
HFD, HFDCK, HFDJKE] =Ath2 J7Fsteom HFDJKE HEDCKO| HIsiA A 2ekthp<0.05).
Adte HEREAFEEoA 2] AFH7E durg Ao HlsiA @l Ady IS W AEA e
A7) E9Eo=N FHRt S Zethe S UEhdth

FAo] - A, ARk HE, FAHE I, AJYAE

Abstract : This study investigated action mechanism and biological effect of Jijang—kimch,
including its anti—obesity effect and blood lipid—decreasing effect in a high—fat diet—induced obese
model animals. There were four treatment groups: CD (chow diet as normal control), HFD (high
fat diet as obesity control), HFDCK (HFD plus commercial kimchi extracts), and HFDJK (HFD
plus Jijang—kimchi extract). Kimchi extracts were orally administered for 28 days. Body weight,
liver, and adipose tissue weight declined in HFDJK compared to those in HFDCK(p<0.05). Blood
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triglyceride, total cholesterol,

low density lipoprotein—cholesterol (LDL-C),
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and glucose level

decreased in CD, HFDJK, and HFDCK compared to those in HFD(p<0.05). Those in HFDJK were
lower than those in HFDCK(p<0.05). Sizes of liver and adipose cells increased in HFD, HFDCK,
and HFD] that those in CD(p<0.05). Those in HFDJK were greatly decreased than those in
HFDCK(p<0.05). These results indicate that ingestion of Jijang—kimchi in obese model animals has
anti—obesity effect by lowering blood lipid and glucose levels and decreasing adipocyte size

compared to that of commercial-kimchi.
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1986; 86/609/EEC)°l| whetr] =3
stglom A st TEAAI SIS
(TACUQ)9] £<1(KW-10037)& ¥<lct. Sprague
Dawley strain HE 6378 FF S 165+3g)
28utE] S tighHtol YA (F)EHE FYUSHATH
AUuklo]lE o] goto] UFY T ARSRE A
SAIZ & AAEq, GHE Alolx] o 1npAd ¢
Aol wiAstatt. AE7T F BE AT
T2 $AE TR Aol thigh fat diet,
HFD, D12492, 40% kcal fat, New Brunswick,
NJ, USA)E HFAsHHA HThS §Xst3it. A
= dekdo] HF ti2F(CD, chow diet as
normal control), HTFHZL(HFD, high fat
diet), ¥tz F&EE FoFHFDCK, HFD
plus commercial kimchi extracts), A&7z 3
&5 FoF(HFDJK, HFD plus jijang kimchi
extrac) 2 2ot tixT= AgAdse 1
mL, A=t= 27 s Ax5FE=(0.05 ml/kg
BW)E 28¢ &t wig AT Algte] A 1
mm®| 9T o|§aA AIEFES st A
FEEY AT BAH2 A= oE £F(0.25,
0.50, 0.75, 1.00 mhe] LRHAA] FFE2 °l&
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£ ethyl ether=# 7HiA RFFHAIZT

N % Bepsaoyy 254014 FAE of
A A7 E0IUR] 2 Serum separate
tube (SST, 8.5 mL) £°7& & 2 mLE A&
5 58] A 9, offE HHFHA EFstHh
Aol 3087 A & o= 2,500 rpmollA 15
27 AR st EH(Gserum)S B A
Asista BA47](Hitachi 917, Japan)E ©]&3}9
A F A, T AEHE, 1UEA ey
S AHEMHDL-C, high density lipoprotein—
cholesterol) % AW=ATHE  ZI2EHE
(LDL-C, low density lipoprotein—cholesterol)=
Diagnostic kit (Sigma Chemical Co., St, Louis,
MO, USAZA ZAst9ct. @92 Beckman
glucose analyzer (Beckman instrument Co.,
Palo Alto, CA, USA)E AHgstadt. 74, A1,
I B 2222 gl & SA] dojA A
e 9SS A2 o AT FRAAA
Tia AASHL 71¢e] RAE A5

2,5, Zh, X[wEZ|o| itHE|SHH H3|

o] 7 AxA AlgE EFdte] 0.1M
cacodylate buffer, pH 7.42 4FA17]1 4%
glutaraldehyde® ©]&3st] A IAHSIAT. 2%
osmium tetroxide (OSO4, 2%)& AF&3iA +
ISt propylene oxideZ A&, EPON
resin® 2 %2 o] g4 uiE HYFUt 6
0ColA =Emj, =S5t ultramicrotome® 300
nn FA49] ZHE A&SE toluidine blueZz &
At oz o3t FapEdatAn] 7 (EF-TEM,
Leo 912AB, Carl Zeiss Inc.,, Germany)& A&
sto] 7h, 2R ] A WHItE WS

2,7, SAIXzE|

ZA3te] gt SAAE = [BM SPSS Statistics
version 20.0 (Armonk, NY, USA)2Z one-way
ANOVAZ ANt A452e Aot 2ol
m2atdl, dd, 7ERAE TiHE Fdo= A
SAT dold 2 9% Bat EEoE
AEstol bt 7t Al B Aole] £
Q1 #9A+= Duncan's multiple range test=#]
AZorAot (p<0.05).
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3.1, XEHXQ MY 42

AR Azl THeE AAEA HBL of
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45.31%[6,7], &1t Aol4% 0.05 mgh, FH=
68.83 mg/g GAE, HEZ}IZE 0.88 ug/g, Alo]
Ae 0.11 mg/gl8,9], et ZFule 147 mg,
gallic acid 133 mg/1 g[10], F#%LE 2]o]d
9 69 /100 g Z7= 162 mg%, =8 4593
ug/gll1-13], YR AoldHF 5.15%,
16.09 mgGAE/g[14], A FdE 333
mg/100 mg, FEFEHLo|=E 0.22 mg/mg
[15,16], 27MIA FoE 71.5mGAE/g, F&
Hio]E 3598 mgRE/gll7]e2 d&Fon A

A7 AR FHFS AW BASPIE ke
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A FE2=S 475 T HFDCKe| vl
o folstAl  ReRHth(p<0.05). Aol
CDYHFDJK) HFDCKYHFDO| &AMtz gols}
Al GFoFHTHp0.05). AolHFHe Hvtn s g
oAl HFDJK”7} HFDCKe] H]&l #-2l5A =9kct
(00.05).  Alola&e HFDYHFDCKYHFDJK.
CD9] AR Fo5tA RobthH(p<0.05). Alo]
8L HRES RN HFDJK HFDCK At
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Table 20 AAletgct. zb, A|xz o] £

HFD)HFDCK)HFDJK, CDe] <Atz {F25

A FAATHp.05). 7 AREAY] FAs
MRREERCld AP FEEES oY
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HFDJK+= CD%t #ol7} giglovt duty]
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Table 1. Effect of Jijang—Kimchi extracts on growth performance in obesity model rats”

(g/head/day)

CD HFD  HFDCK HFDJK  SEM? P-value
Body weight gain 5.97° 8.27° 7.28° 6.22¢ 0.298 0.025
Diet intake 21.25° 17.02¢ 19.11°  20.46° 0.119 0.017
Diet efficiency ratio 0.28° 0.49° 0.38° 0.30% 0.017 0.006

YCD: chow diet (normal control), HFDC: high fat diet control, HFDCK:
HFDJK: high—fat diet plus Jijang—Kimchi extracts.

commercial Kimchi extracts,

high—fat diet plus
IStandard

error of mean values (n=7). *>“‘Values with different superscripts within the same row are

significantly different at p<0.05.
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A 2o TH(p<0.05). )40
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9 2R BAZE S7HvaL skt 18]
a2gA oS AFSH HH 7rellA A- AL o]
Aol EEHQ‘H b 22 Y AEe] F4o] Yot
o=z 7t BAE AdAelE AdAstdE wxEoh
Z7Fh= 7403 dcH22]. v dFHS

A @ AL, ol WE S

EE

A7 Ao Agste] Z7tste 4
EE WA G

2 &

%9
Aol ofz] Fflof wsiA]
2 ZA 23]
3.4 &€ x|& m=znrd, st
H]gﬂ-gtﬂi%oﬂ/q oEﬂcﬂ‘J 1]7\1 nin}(ﬂ 1:11 oﬂ\ﬂ-
9] WdH= Table 37 Zrh @ FAHA
ZZY~HZE, LDL-C, d9 £35S HFD)
HFDCK)HFDJK, CD9] &At& Z7lst= Z3k
S B3 mutndEEolA A4z FE2ES
Eolgt HFDJK: ZZdAHE, LDL-CoA
CDeol| H]iA] F-2olotAl =32 (p<0.05) **11

Wt goke HEDJKeF CD Atole] ztol: ¢l
tt. HDL-C £%& CD)HFDJK, HFDCK,

HFDS] A2 FelshA S7Fetgirh(p0.05).
A= vetRd SEolM AR FEEel &
e A 42 /\MX] avEs g
duirbe A 5 les dErdnh A9

)

Table 2. Effect of Jijang—Kimchi extracts on organ weight in obesity model rats”

(g/100 g body weight)

CD FIFD FFDCK _ HFDJK SEM?  P-value
Liver 2.91° 4547 3.13° 2.90° 0.027 0.001
Kidney 0.60° 0.73° 0.68" 0.61° 0.008 0.001
Spleen 0.23" 0.30° 0.20° 0.21" 0.003 0.001
Adipose tissue 3.21¢ 6.43" 5.12 401 0.106 0.033

YCD: chow diet (normal control), HFDC: high fat diet control, HFDCK:
commercial Kimchi extracts, HFDJK: high—fat diet plus Jijang—Kimchi extracts.
abedyalues with different superscripts within the same row are

of mean values (n=7).
significantly different at p<0.05.

high—fat diet plus
IStandard error

Table 3. Effect of Jijang—Kimchi extracts on blood lipid profiles and glucose in obesity model rats”

(mg/dL)
Ttem? CD HFD HFDCK  HFDJK SEM? P-value
Triglyceride 95.12° 133.6° 111.5° 96.01° 2.301 0.018
Total cholesterol 74.33¢ 117.5° 94.36" 85.51° 2.048 0.020
LDL-C 15.77¢ 37.02° 22.37° 20.01° 0.482 0.016
HDL-C 42.34° 27.05¢ 37.27° 38.53" 0.578 0.015
Glucose 169.8° 220.5° 188.8 170.2° 3.507 0.015
YCD: chow diet (normal control), HFDC: high fat diet control, HFDCK: high—fat diet plus

commercial Kimchi extracts, HFDJK: high—fat diet plus Jijang-Kimchi extracts. ?LDL-C: low

density lipoprotein—cholesterol, HDL—-C: high density lipoprotein - cholesterol.
with  different

of mean values (n=7). *P<dValues
significantly different at p<0.05.

3Standard error

superscripts  within the same row are
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= oYsty, FAits}, e, FEF 9 HASH
37 RaESH10,26]. AFAX L] S42 AL
435 A B (Cudrania tricuspidata)®] 7k,
FE A2 29 A, SH2HES 5
[11-13, 27], Y F(Kalopanax pictus Nakai)=
WA, dAtel A9 9 AAG A aEH14,28],
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3.5. Zh, X[WEZ|9| UM H3}
vt s EolA 74 Adxze] A ®ist
= WA date Fig. 1, Fig. 2014 Hi-mpe}
2o dite] 2L AL AFAA] FEES
AT oF vtRdEEoA 7+ 9 x|HHA Lo
717t EAdvkes ARdolgith 7 9 AgA| L]
37]= CD¢} Hlwg o] HFD, HFDCK, HFDJK
o] &MUz Z7Isktt. HFD9F HFDCKe] 7F
AlZE= HFDJKO HgiA oL 33 ozt 2
o Aol Hze gl 4 99tk E9
HFDO] 7t AMx= AW7b deshA] Ja=of
T Fejo] WAS yehglon AX FEo
o] BV Axdh AlE 4v|Ee] dhat
FE7t B o AUzte] A A Ax
2 | 2AGAZS] 2717 SR eE & 5 9L
t}, HFDJK: HFDCK, HFD¢} Hwd wf 7+ %
2] Zo|A 2| FHAFo] FolENUL FHA|ELO)
st B5e B 4 flon SR FH9
AR MY A Yo wgte g Qlgh
7F &S 3A AT Aoz YEth A
xR oA Rt A WA aEe] 7]+ HFDJK7}
HFDCK, HFD¢}F Hlud of dAsHA EolEof

Fig. 1. Histopathology of liver cell by oral administration of Jijang—Kimchi

extracts in obesity rats.
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Fig. 2. Histopathology

Kimchi extracts in obesity rats.

CDell 7Rl 23S UeAHGIRAZE &

et A7) S35k ). HIRtRE-EEo A
AFA2] FE&80] 7+ AWzRA WY AHe] =

H4g ofste] FozM v o YANE -
L AZe S TASK Aolg Foto] 1
o AT A AYAEA A% HH=D A
WAZE] 7] Aol UAZA 2uF wrt
A A% AAcH31]

4.7 2

B A7 gndssed Aguxel 2o
% gl AR Fa, Fulw G5 W A o)
Az ARG QiAols HFle T
CDE A4 E%, At Az Be gxFs
2 1 mLE 27 289 F9 A7 sk A

= =1

2 HUREFEAA AFAx] FE2E FoTF
HFDJK7} O‘H}Z;!X] FZE T HFDCKe| H]
SiA Yol h 7F AR v|AF @ bRz 1A
F8A, +iElAEl , LDL-C, @32 H|qHty
X5+ HFD$} vjw @ UH CD, HFDJK, HFDCK9]

of adipose tissue by oral administration of Jijang—

SAHR ot 7 9 AWAZe] 27)E CD
v|wg wf HFD, HFDCK, HFDJK®] &Ad
2 37l Aedon A s &
Wol g AY Wi, Zup, B, FAR
So) Aot ] PABUE, AU, A A,
AR A52E 855 ol8ste] Axd A%
Axe] guler wkol o A tepget olel
a5 AgAAC] ALE AR F AARY A
Bol AuA aned et goz 2 4 9l

o

=

zAtel 2
B A7E 01998 AFFETeHF) &
@7n)z aFsigon oo A=
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