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ABSTRACT

Anti—obesity and cholesterol lowering effects of Brassica
juncea L. leaf powder in rats induced by high fat-high

cholesterol diet

No, Ki-hun
Advisor : Prof. Lee, Joomin, Ph.D.
Department of Food and Nutrition,

Graduate School of Chosun University

In this study, it was investigated the anti—obesity and cholesterol-lowering
effects of the addition of brassica juncea L. leaf powder in rats fed high
fat-high cholesterol(HFC) for 6 weeks. and carried out to analyze
physicochemical components of Brassica juncea L. leaf powder. The proximate
compositions of Brassica juncea L. leaf as a dry matter basis were 4.79% of
moisture content, 20.85% of crude ash, 3.26% of crude fat, 44.09% of crude
protein and 27.01% of carbohydrate, respectively. Analyzing total fatty acids, 19
kinds of components were isolated from Brassica juncea L. leaf powder. The
major saturated acids were palmitic acid, heneicosanoic acid, the unsaturated
acids were Y-linolenic acid, linoleic acid. Citric acid was the major component
of organic acid. The major free sugars were detectored glucose, fructose and
sucrose. The result of amino acids analysis, content of total amino acid was
9,189.573 mg/100 g, content of essential amino aicd was 6,108.562 mg/100 g and
the component ratio of essential amino acids to amino acids was 66.472%. The
content of vitamin E was the highest as 6,775 mg/100 g. The major mineral
contents of Brassica juncea L. leaf were K, Ca, Mg and Na. Total polyphenol

content of Brassica juncea L. leaf powder ethanol extract was found 29.47 mg/g
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and total flavonoid content was found 2541 mg/g in 1.0 mg/ml. The
experimental group to investigate the effect of anti-obesity and cholesterol
lowering is as follows; normal diet group(N), high fat-high cholesterol diet
group(HFC), high fat-high cholesterol diet with 3% Brassica juncea L. leaf
powder group(HFC-BJL) and high fat-high cholesterol diet with 5% Brassica
juncea L. leal powder group (HFC-BJH). The body weight gain and FER were
increased due to a high fat-high cholesterol diet, but gradually decreased in the
Brassica juncea L. leaf powder fed groups compared to the HFC group. The
liver, eididymal, mesenteric, retroperitoneal, perinenal and total adipose tissues
weight of HFC group were heavier than N group, in contrast those of groups
added Brassica juncea L. leaf powder were gradually decreased. The serum
ALT, AST, ALP and LDH activities were increased HFC group. ALT, AST
and LDH were significantly decreased in Brassica juncea L. leaf powder fed
groups and ALP was slightly decreased. Levels of serum triglyceride(TG), total
cholesterol(TC), LDL-cholesterol, atherogenic index(AI) and cardiac risk
factor(CRF) were decreased in the Brassica juncea L. leaf powder fed groups
compared to HFC group. HDL-cholesterol level decreased in HFC group,
whereas this level increased in Brassica juncea L. leaf powder fed groups.
Level of triglyceride in liver and adipose tissues were lower in Brassica juncea
L. leaf powder fed groups than HFC group, and total cholesterol only in adipose
tissues were lower than HFC group. Level of total cholesterol emission in fecal
was gradually increased Brassica juncea L. leaf powder fed groups rather than
HFC group. Especially 5% Brassica juncea L. leaf powder group(HFC-BJH) was
shown as the highest level of total cholesterol emission in fecal. HFC group
was iInduced the marked accumulation of large lipid droplets and resulted in
typical histopathology, however Brassica juncea L. leaf powder added groups
reduced lipid droplets accumulation in hepatocytes. Adipocyte size of epididymal
adipose tissue was lower in Brassica juncea L. leaf powder added groups
compared to HFC group. The mRNA exXpression in liver was considered to play
an important role in lipid and cholesterol metanolism effect. G6PDH, ACC, FAS
mRNA expression of Brassica juncea L. leaf powder added groups in liver were
decreased compared to HEFC group. CYP7Al, LDL-receptor mRNA eXxpression
was the highest in 5% Brassica juncea L. leal powder added group(HFC-BJH).

In conclusion, Brassica juncea L. leaf powder addition is suggested that
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decrease lipid storage in liver and adipose tissue. Therefore Brassica juncea L.
leaf powder may improve lipid and cholesterol metabolism, moreover, it is

suggested to be effective for prevention of metabolic diseases.
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HAMTE S gholA] WEolAE WEAd AHZelE BEE Fo| glown s
B ATATL &4 43R0 o8] mole TelxHEY FF AR BN AFF
Aol weh mde] Wi el HAHTh BEAE 7ol 30050mg AE ¥

Eojxy, &£ Al cholesterol  7a-hydroxylasee]  9a]  xA
cholesterol 7a-hydroxylasew ®54te]l X ofs|A &/ Asidrt A= &
E 248 B3 ZU2HES F595E LDL-receptor®t Zd2HE Al o A
= 24 dAe #Est= &4% hydroxymethylglutaryl-CoA reductases A3
Tofl oA Fogol A, A AR P wE A
el YR Rtdt. Ao FelsdHE qAE8E AFHStE A4S T3 24
2HES 535 LDL-receptor®t HMG-CoA reductase, cholesterol 7a
-hydroxylase, Z#d2~HE esterd Fej= A Ast= ACAT(acyl CoA cholesterol
acyltransferase)”’} A2 ZAEW Zy v Ee FLEE 243t ke Z9 29
& ALY o]de doA FHd ZHo] d Ae SAENEES, Hdesdd
o AEHA HEE dovA "Eu16). A Alse uAEF A=A
HMG-CoA reductase inhibitor(statin), bile acid sequestrants(resin), fibric acid
derivatives, probucol, nicotic acid 5©] °]-€ %31 YA FFelu} A 7|5 A3}
A8 vgwl 29 5o F2go] veivag AU|gh B8 uigh gl ve
ot 2] ufjol]l Aofolvt A8AE To hAd ddA=olAMe aAdF A

of B3 e A dedE A sk AF7F AEa JvH17-20).

Aol AdEes SPne o] AAskeE FA4kst WelAAe Eddel 93
2 8 5o o 4-"4” 2

Ho

rir

A A Jol A @Al S}E hydroxy radical(-OH), hydrogen peroxide(HzO2), superoxide
radical(-O*) S5} & A akaZ(reactive oxygen specied, ROS)o| 93t Aba}
15}o] Abghal o] HAlE = Zlow deEA Adrh24). ROSY #&3

AAolvr ksl AAle] e o]l Wolx = Adghe] WA Al A¥= E4S U

FHo} AtglA A2Ed A(oxidative stress)?F WA AT 53] 1Z @ 2HE AE A o
AbgA 2EYAE H38HA Hol 4kl g4 @] FEAAA &, A =

_2_
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g Zhe A AshE ksl Wol Al (antioxidative system)®] & &

[e)
X
A Ags B ATledH saF adler A&k Jlo® HaEHQITHZD).

o
e
o
af
>,
i)

Yokozawa 5(26)3 Bok 5 (27)9] <15 waw mZg2HE Aol=E Qe 4F

34 2Edart 390, ke G40 oF 9 gAo] EFEE A dats
Ao

o

[e] =
oAl B @& doA AERA A& o] FH Qo] HeE Aow
ATHZR). A At

3l WA ZE  superoxidedismutase(SOD), glutathione

peroxidase(GSHpx), catalase(CAT) 5(29)°] =g Aelr] F43] BAHE=E A

st= AFE Wol & g glenz oRor dsteds S8 Tl

S0 A = A

2

oo}

A3} Al = ascorbic  acid, tocopherol, flavonoid,

carotenoids,  glutathione 5°] t}@31). <& 23 AZ= butylated
hydroxytoluene(BHT), butylated hydroxyanisole(BHA) 52 ZA|H o2 7}&23%

of & ApgEo] skou, old @A FAsA= Add 3 AAH 54 #

ey

ol wAEo] yHE Urh avuER HHA ol HTE HA AFAE Fropr &

FRAAsAIE A A7 HE ArEel A HA ATRE2,33).

AA(Brassica juncea L)T AA3t3(Curciferae)e] dWdA Zxlolm 74 A

A
F T shu® Fdotrobrt dAtA R Eol= 172 m7bA AebaL, &7l kel 7
K<

7h e, oef Az At

ez 2w, AgAed w

b QiEh ol AAmepel weba] Fol W, 249 w@ Au)E Bk o€l )

Foto] o8] 5Eolvt 6ol AFe ok TRl ok ANAE, TE(AE)
il

i

of &3t i dFH FT= 7hehet]

A dE A ATHE4). AR WAL ST & 7HA

o

L HEE). AAke] F&Ae] Adolul FAE W Hd

i, FaEA ZdAl] oles & W ARF FANEE FEAAM AR Hd)
d £

myrosinase’} sinigrin®l 2h-&-& ste & ok AEEE A Hed, 2

% allylisothiocyanate(AITC)+ AAFe] tjx2l Aelgdyd EFZ ol 38 ua,
5

P AEg st ez Iy HrHE6). e Han 5372 AXMe] @ikst &4
B3 Ao e ARIEEE AAskE e BESAT FE vt gt
(Brassica juncea)s o148 7A AxA u|AE o] q72ES sl HEgs X
AANA AFEE woF= A7G87F AL, & =9l ARE9)e w9
ol FYE AT HE A0 Tl Avk ARkl g A= Fta et ¢
T, ksl o AT Rasa oy Hwh axdEFe] gid At o
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A1d A=

2 Ay 28" AAAE 201610 7H FTddE %(http//www wonhyup.com)
ol Tt e, A ¥ ggste] FAAXE HA F E3ete] 2HE Axs)
Atk AlEE -70TCAA WEsrtste] Ab&sta

Centrifuge : Combi-514R, Hanil, Inchun, Korea

Evaporator : Rotary vacuum evaporator, Eyela, Tokyo, Japan
Spectrophotometer : UV-spectrophotometer, Bio—rad, Hercules, USA
Deep freezer : MDF-U52V, Sanyo, Osaka, Japan

PCR : T100 Thermal cycler Bio-rad, USA

Freeze dryer : ED 8512, Ilshin, yangju, Korea

N3 O e W e

Clinical chemistry analyzer : Fuji Dry-Chem 3500, Fujifilm, Tokyo, Japan
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HAAAG BEE -T70CoA F471x ¢ A5 100 g9 8% ethanol 1500 mL-S-
T e F2e v 65 C 2] Heating mantle(Mtops ms—265 Korea) ol 4]
3A1ZH 33] FZ3)al, Whatman filter paper(No.2 China)E o]-&3] o}t of of
S 40T 25294 rotary vacuum evaporator{ EYELA VACUUM NVC-1100 Tok
yo, Japan)® S} - 5ot &S AAstal, w2 Xt FE FEE TORL

W, Alge] SRS §8M 70Tl ¥E Btk

AR HErel  AWbAE R4 Association of  Official  Analytical
Chemists(A.O. ACHOMH(ADA Fste] AAlstR L, F#S 106T FA7rEdsxH,
ZAWL soxhlet®, £3#F2 550TC 33y, ==z
sto] HASE AL, ©rstE S 10004 i, &

o3t groZ vheR Sl

R
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o A B

AWAE #Ale Wungaarden®] W (42)e] Este] AASATE Al®R 2 g
chloroform—methanolZ F%- o] #3to] Abw=er X ukd oF 100 mge 7HAE &
g0 gk ¢ IN-KOH-ethanol 4 mL& Yo fx[#&o] gloid wj7k=] unk
sto] 14% BF3-Methanol 5mLE 7t} 7592718 F-2sio] 5E7F 80T ol A
7}4ste] methylesterdt stsial o] £do] NaCl ¥3}89 3 mL2 H7e &
hexane 1 mLE F 7}t &80 H2 5 Adde &H A=A, &5& 35
o F4 NaSOE 4 FES AA 3 F Gas Chromatography(GC-10A,

Shimadzu, Japan)® #4248}t

Table 1. Operating conditions of gas chromatography for fatty acids

Item Condition
Instrument GC-17A (Shimadzu Japan)
SP™-2560 capillary column (100 mm x 0.25 mm ILd. x 0.25 um
Column . .
film thickness)
Oven temp. 140°C
Detection Flame ionization detector
Inj.Volume 2uL
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Al A2 Kim 59(43) Wgel we At A= 05 g& FHotd
cape] B¢l A&t ¥Wal SRS 20 mLS 7hshaL, 80T o4 X
k2 %3 ¥ Whatman membrane filter paper(l ym)® o 73t
%30 mL® A-%3te] Whatman membrane filter(0.45 nm)A1Z] % Prominence

HPLC(Shimadzu, Japan)Z 43}t 432712 Table 29 2t}

Table 2. Operating conditions of prominence HPLC for organic acids

Item Condition

Instrument Prominence HPLC (Shimadzu Japan)
Column Two Shim-pack SCR-102H (300 x 8.0 mm)
Guard SCR-102H (50 x 6.0 mm)

Mobile phase 4 mM p-toluenesulfonic acid and 100 um EDTA

Flow rate 0.7 mL/min
Detection Electroconductivity
Inj.Volume 20ul.
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weEld 42 Gancedo® WA Fete] AHAsEAT AR 05g o 80%
ethanol 30 mLE 7tste] BFYZ7|eA 80TCE  5HAIF FE3te]  Whatman
membrane filter(1 tm)& o 7}A] 71
30 mL¥HF A-£38}e] membrane filter(0.45 nm)A1Z! % prominence HPLC(Shimadzu,
Japan) & A stFh A4 %712 Table 37 2.

% rotary vaccum evaporatoroﬂ PS4 ) SR i

Table 3. Operating conditions of promince HPLC for free sugars

Item Condition

Instrument Prominence HPLC (Shumadzu, Japan)

Column Shim-pack ISA-07/S2504 (250 x 4.0 mm)

Mobile phase A Potassium borate (pH 8) B: Pottassium borate (pH 9)
Flow rate 0.5 mL/min

Detection Fluorescence detector (Ex-320 nm, Em=430 nm)
Inj.Volume 20ul.
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wh G obm] Al B4

TA opmwabe] BAe Rwel A Az AR 05g3% 6N HCl 3mLE As)A,
g7]skal 121 Coll A 24A13F 7Fp &8l Azl v of 948 rotary vaccum evaporator
7%= 3§ sodium phosphate buffer (pH 7.0) 10mL= #8385 t}.(45) 1

< &9 1 mLE FstY membrane filter (02 ym)® o #sbaL, ofv] e AbA}bs 4]

fr

(Biochrom 20, Pharmacia, England)® A= A48ttt #4742 Table 43

7]
-,
Table 4. Operating conditions of amino acid auto - analyzer
Item Condition
Instrument S433-H (SYKAM)
Column Cation separation column (LCA K06/Na)
Column size 46 x 150mm

Column temp. 57 ~ 74T
Flow rate Buffer 0.45m ¢ /min, reagent 0.25m ¢ /min

Wavelenght 440 nm and 750 nm

_10_
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Ak H B 24

Hlebyl A, C % B9 BAEe HETAE AGPES NF0E St AR

(46). HlElY A9l E9] g8 A& 4 g, ethanol 30 mL, ascorbic acid 0.1 g & #7}

st A3} 3k & 80T 205t &3 ths 50% KOH & 025 mL& #H
7}shal, hexane 5 mLe 575 3 mLE 7F8ke] 1,150x goll Al 2045 <t 4l
gk % ZbAbe] hexane 5 mLE 7hste] @3 & & 80TelAl 2023 F=AIA
1,150x gollA 207 fAdZE2 sttt A5 de @t FF NaSOs& "g@FA7]

T 50CAA 795538121 methanol® &A1 71 ¥ membrane filter (0.45 um) &=
o 7+8le] HPLC (LC-10AVP, Shimadzu, Japan)® #4335t 4 Z7AL2 Table 5
oF i

Hgtyl Co &8 A8 2 gd 10% metaphosphoric acid(HPOs;) &9 10 mLE
Zbste] & ¥ & 1,150x  gollA 203t AAEE AR = ZRARe]l 10%
metaphosphoric acid € 5 mLE 7}ste] & 3 & 1,150x gollA] 2087 Y4+
2 st AT e &sted membrane filter (020 um)E  of#}sie] HPLC
(LC-10AVP, Shimadzu, Japan)® #A sttt 4 %742 Table 63 Zt}.

_11_
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Table 5. Operating conditions of HPLC for vitamin A and E

Item Condition
Instrument LC-10Avp (Shimadzu Japan)
Column Phenomenex Luna 10um Cis (250 x 4.6 mm)
Mobile phase Acetonitrile : 2-Propanol (95:5)
Flow rate 1.0 mL/min
Inj. volume 20ul.

) UV-VIS Detector (254nm)
Detection )

Spectrofluorometric Detector (EX:290nm, EM:330nm)

Table 6. Operation conditions of HPLC for vitamin C

Item Condition

Instrument LC-10Avp (Shimadzu Japan)

Column Phenomenex Bondclone 10um Cig (300%3.9 mm)
Mobile phase 0.06M KH2POy : Acetonitrile (&0:20)

Flow rate 1.0 mL/min

Inj. volume 20ul.

Detection UV-VIS Detector (254nm)

_12_
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AL A BN

:

05 g, 60% HCIOs 3
%, 05 M HNO;= 50
ol 8 mL¥ st

EEEN R S E

5704 BAe AOACHEUDI o] AA e Ag

mL 2 20% HNO; 10 mLE # 3}
Aaslg) ztzbe] =

FEgdo® 313, 05 M HNO:E Uz sl =249
SE T B XA E Table 73 2t}

71(ICP-OES, PerkinElmer, USA)=Z 4]

Table 7. Operating conditions of inductively coupled plasma spectrometer for

minerals
Item Condition
Instrument ICP-OES/PerkinElmer (USA)
Lamp Item Ca K Mg Fe Na Mn Cu Zn
Wavelenght 317933 766490 25213 2R2M S5RO5R H7610 2738 0620
) RE Power 14 Kw
Plasma Unit )
Gas Flow Rate 15 L/min

_13_
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7}. % Polyphenol &= =4

A AR o' FEES E polyphenol €2 Folin-Denis™ (48)2- o] -&3}¢]

SA35EA T Test tubeo] A AXY @& &+ 1 mlL, Folin reagent 2 mLE %
a1, Ao 3R AAIT F 109% NaxCOs; 2 mLE #H7bslsct o8 48 %

ol

30CoA 4087 AHAASEL F3F% 760 nmelA UV-spectrophotometer(Bio-rad,
Hercules, USA)E o] &3} ZA3I4Htt 5342 7|54 2 tannic acidE At
g3dte] HZEwx7) 0, 02, 04, 06, 0.8, 1.0 mg/mL7} HEE TEQT}E o] Hug

A& o] &3 A& F & polyphenol d#EF2S 731t

T

B

). & flavonoid &% =3

HAAAY e FEE29 F flavonoid?] 2 DavisHS HFT WGB3
ol g&sle] FAsAT. AAAY dEE =5 1 mLol diethylene glycol 2 mL

IN NaOH 20 pLE Y3 37C water batholA 1A17F  HEZA]7]
UV-spectrophotometer(Bio-rad, Hercules, USA)E ©]&3}o] 420 nmeoll 4] §F =&
SASIE Y. RE3AAE VEE4AE ruting o]l &5t HE X7 0, 0.2, 0.4, 0.6,
0.8 1.0 mg/mL7} ¥ =% etk o] AEAE o] &3 AR 5 F flavonoid $

e g

o

_14_
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t}. ATBS radical £27A% =4

ARG s FE=9 ATBS radical 5275 572 Robert RE 5(49) 9]

ot

L WMEsle] ZAHsEA . TmM ABTS® 24mM potassium persulfateE &3¢
AL koA 24A3F A St FolE AT 5, ABTSY F3 =5
st FF=7F 07 £ 0027} ¥ =5 methanolZ 34 slo] ARE3FATE A ARS
B F&E 150uLet g4 ABTS 1350uLE 37TColA 3087 whs-A)71
UV-spectrophotometer(Bio-rad, Hercules, USA)E o] &3}¢] 734 nmell 4 &3 %
ZA4stArh AAREY dEE FE2E9 ABTS oz AL (I-AEH7M
S/FHENE FHE)x100 o2 AArske] veRslc

kR
o

I

2 -11}1'
o2

=2

_1 t |
ooyt o

o

3. TAAH

B Age] B4 SPSS program(SPSS version 17.0, SPSS Inc., Chicago, IL,
USA)E o]&ste] 4 stlar, 33 whE AAste] S5 Hghd 2EAXE
et BAE ol AAHL 98 one-way ANOVA(analysis of variance)Z

_15_
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A3H In vivool A A ZAAF 4D B et &t

L Addsee A5 B Aol

235 &L Sprague Dawley Al 55778 F7 23 32 vlg] & g dEno|(F)E

Eote] FYelar, AT APsE=AgolA 159 1 1WA ERE A A
7131, Ht 186~187g¢l # & ¥ 'H(randomized block design)el €3] 2+ + T &
vl 4702 o] ARl Ao R o 1wt skl 6F3F ARSI T

AHTE Table 8% o] BFAT(N), nAW-1Zd28E Aol (dxa, HFO),

A-arZe sEE Aole 3% AAAY B H/HH(HFC-BJL), aA-12 e
HIE Aolek 5% AAAY #¢ /T MFC-BJI) o2 wipdivh. A3l A8d
2je]ETable 99 o] AIN-93 AHA 4 ol& 712(G0)o2 WHPste] ZAsATh L

Au-s@esdE JolEEe Aol FA9 10%e] Hmet 1% Felxw Eo)
A7be Mol FESAL. Hols B AW ol FEARN, 2Ue 1240 F

]_
2SR, AASAE Wl 2EE 18£2THE frAskdth AEF7h
243 s AdNA Ao Ao v
S (feed efficiency ratio, FER)< A}57]319] AFF571H2
A3k 7]7ke] Aol HHFEOE o] F33t

o
o o
oo
w3
N
D
i [
o S
2
> o
1>
e,
=
>,
3,
1o
o
of
o

oft
2
=
>
_o|L
38
M
1>
O,
rov
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Table 8. Experimental design

Group Diet composition
NV Normal diet
HFC? Control diet (High-fat/High cholesterol diet)
HFC—BJ'L3> High-fat/High cholesterol diet + BJL
HFC—BJH4> High-fat/High cholesterol diet + BJH

U2 Modified AIN-93 diet(50).

¥ Modified High fat diet + 3% of Brassica Juncea L. powder
Y Modified High fat diet + 5% of Brassica Juncea L. powder

Collection @ chosun
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Table 9. Composition of experimental diet

(g/kg)
; Groupsl) )
Diet Normal diet HEC HFC-BJL HFC-BJH
Composition
Com starch 397.486 287.486 257.486 237.486
Casein 200 200 200 200
Dextrose 132 132 132 132
Lard 100 100 100
Soybean oil 70 70 70 70
Cellulose 50 50 50 50
Sucrose 10 10 10 10
L-cystine 3 3 3 3
Mineral Mix” 35 35 35 35
Cholesterol 10 10 10
Vitamin Mix" 10 10 10 10
Choline chloride 25 25 25 25
Tert-butyl
) 0.014 0.014 0.014 0.014
hydroquinone
Brassica juncea
30 50

leaf powder

VSee the legend of Table 8.

29 AIN-93-MX mineral mixture and AIN-93-VX vitamin mixture(50).

_18_
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APBRL PG B T 1207 Bob AAA7I, COE A A
©

of W Aueta el AHFHs AL 1,150 xgolM 2021 A A7
i, gHE EYete] @A A4 e w54 24 S48 ARE ARSI 1
2o b AW xAs HE&ste] 09% AT E ol e 9 W g B
S Ao, Xz FEe AeL THE S aie 84 A
st2 WAst7] $1eA w5 FA4sted -70T 9 deep freezerell X #3s}th

g2 % alanine aminotransferase (ALT), asparate aminotransferase (AST),

alkaline phosphatase (ALP) % lactate dehydrogenase (LDH) &4 % &3 £ ¥
g g2 ddA st A A4 7(Fuji Dri-Chem 3500, Fujifilm, Japan)

g olgstel ZHaAL.

\i

4. 9434 A4 3= 54

A4 F FAANTG), FE2H4HS(TC) 2 HDL-Zd2HE e goys)
85 Ak AEEA 7] (Fuji Dri-Chem 3500, Fujifilm, Japan)& ol-&dle] 24319
ol LDL-Zd2H &9 &% Friedwald? {(FZd2HE - (F4#%/5 + HDL-&
AHE)GDE Fsle] Axlstdnt. AdaAAE fds Aol Axrt He T4
8 A 4=(atherogenic index, AD¥ {(FZd2HE - HDL-Zd2HE) / HDL-Z9
2HE)B2)E Fole AAstdoen, A3 E A (cardiac risk factor, CRF)(52)+=

{FZ2u 28 E/ HDL-Zd=H E}o] Aoz 351 3int.
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8 AXAUA H Y 2EHE AL} #Hd mRNA =&

RNeasy mini kit (QIAGEN, Maryland, USA)E ©]&3}o] Zlo 4] RNAE F%3}
Atk F=3% RNA 1 ug, oligo (dT) 1 ul(Invitrogen, USA), DEPCE #H7}sle
Z2 072 20 ulE wE &, AccuPower RT-premix (Bioneer, Seoul, Korea)ol o]
42T A 603, 94T A 5 REGAIA cDNAE Fdstath &4 st cDNAE <]
LA AR Abe]  #Ho] = FAS(fatty acid synthase), ACC(acetyl-coA
carboxylase), GEGPDH(glucose 6-phosphate dehydrogenase)$t |2~ & At &
H o] A= CYP7Al(cholesterol 7a-hydroxylase), LDL(low density
lipoprotein)-receptor’} ZF A& H=Z o3t zo]7} =% PCR (PCR-preMix,
Bioneer, Seoul, Korea)& -&3slo] €<l th. PCRx712 G6PDH, B-actin® 95T
o A 104, [95Cel A 15%(denatiration), 60TCel|4] 1%-(annealing), 72 ClA 30%
(extension)] x 30 cycle, ACC+ 95Tl A 10%, [95Col A 15%(denatiration), 60C
o A 1¥-(annealing), 72°ColA 30Z(extension)] x 31 cycle, CYP7Al+ 95CelA]
10+, [94Col Al 3% (denatiration), 60Cel*4 1¥(annealing), 72TColA 28 %
(extension)] x 30 cycle, FAS+ 95Tl A 108, [94Tl A 30%(denatiration), 5
5T Al 30%(annealing), 68°Cl A1 30%(extension)] x 27 cycle, LDL-receptore
95T A 10+, [94C oA 3%-(denatiration), 60°Coll 4 1¥-(annealing), 72TColA 2+
(extension)] x 33 cycle® st o, PCR A EL2 15% agarose AoA] HA7]9 &
o7 7} fAAe] BE-e 8olstgth. B-actin® house-keeping gene & S EA,
mRNA level control®] &=z AF&3ETE. Z-Z-9] PCR product® =7]+= Table
103 2t

_21_
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Table 10. Sequences of primers used for reverse transcription—polymerase ch

ain reaction.

size

Gene primers
(bp)
Sense 5-GGACTGAACGGCATTACTCG-3
FAS 153
Antisence 5-CATGCCGTTATCAACTTGTCC-3
Sense 5-GTTTGGCAGCGGCAACTAA-3
G6PDH 98
Antisence 5-GGCATCACCCTGGTACAACTC-3
Sense 5-CAACGCCTTCACACCACCTT-3
ACC 96
Antisence 5-AGCCCATTACTTCATCAAAGATCCT-3
Sense 5-GCCGTCCAAGAAATCAAGCAGT-3
CYP7A1 305
Antisence TGTGGGCAGCGAGAACAAAGT-3
Sense 5-ATTTGGAGGATGAGAAGCAG-3
LDL-receptor 931
Antisence 5 -CAGGGCGGGGAGGTGTGAGAA-3
Sense 5-GTGGGGCGCCCCAGGCACCAGGGLC-3
B-actin 540
Antisence 5 -CTCCTTAATGTCACGCACGATTTC-3

Collection @ chosun
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Rz e] AdukEe PAS AT Table 117 2. BEF 712
4 @

bl 79%, Z3]E 20.85%, AR 3.26%
44.09%, ¥ ©FE 2701%°] Atk Kim(G6)9] A& B Az iR
A g 220%, Z3IT 368%, AW 44.08%, WA 26.54%, =3}
2345%% SHHEol At Em}m Sonw} Lee(57)9] AT ME S 547%,
e 3374%, A% 1 Tok b FY FolE nYrh ol AxY
el ARAG, AR, APy ol oF Aol AmHch

o

MAB I £eE BREo] A FE 257%, 2uma 23.19%, AW 4.47%

=

’

o_>L
e =
1 T

u

N
N
oo
X
Hﬂ
o F_&

o)

B B871%, X5 1L06%=(G8) AL Lure] zguldel s &g
3, BEE el e Aew Uegt. o AAAN] thE JAHY A%
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Table 11. Proximate compositions

of Brassica juncea L. leaf.

(%)
Sample ..
B Brassica juncea L. leaf
Composition
Moisture 4.79+0.217
Crude ash 20.85+0.65
Crude fat 3.26+0.11
Crude protein 44.09£1.45
Carbohydrate” 27.011.12

1)Carbohydrate = 100 - (moisture +crude protein + crude fat + crude ash).

YAll values are expressed as meantSE of triplicate determinations.
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A ARG A vat 242 Table 129+ 2t} A AR 9 X]HJ{} AL E3pAN
A 13%, A EIZ AL 3F, VPR ES A 3T F 1959 AWate]l HE
HArk 1 £ EIAHANL palmitic acid®] o] 2158% % 7Y =9k
heneicosanoic acid®] $F&Fo] 1658% = Utso=z w9kt EXIFAWANE ¥
-linolenic acid®] $FaFo] 3896% = 71 ka1, linoleic acide] §H#o] 10.36% %
treo® okl webaA AARYA Y Fa AWHAFS palmitic acid, y-linolenic acid,
heneicosanoic acid, linoleic acid® YWebstth o A Go A ArjEE %] o7 (59)=
R ¥R palmitic acid?F 7F =93l B2 38} X RFAELS linolenic acidE
7HE wol SHrebaith webA & dgelA tE A HeEE ATEH s

H b
S} palmitic acid®} linolenic acid”’} 78 A WAte =z ERSLTH

e
2 >4
2 b

fe
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Table 12. Compositions of fatty acids in Brassica juncea L. leaf

(% total fatty acids)

Fatty acid Brassica juncea leaf
Caproic acid(C6:0) 0.96+0.03"
Caprylic acid(C&:0) 0.36+0.01
Luric acid(C12:0) 0.36x0.02
Myristic acid(C14:0) 1.49+0.13
Pentadecanoic acid(C15:0) 0.20+0.02
Palmitic acid(C16:0) 21.58+1.25
Heptadecanoic acid(C17:0) 0.40+0.04
Stearic acid(C18:0) 5.23+0.52
Arachidic acid(C20:0) 0.83+0.01
Heneicosanoic acid(C21:0) 16.58+0.98
Behenic acid(C22:0) 0.40+0.02
Tricosanoic acid(C23:0) 0.53+0.04
Lignoceric acid(C24:0) 0.36£0.02
Saturated 49.29
Palmitoleic acid(C16:1) 0.23+£0.02
Oleic acid(C18:1n9¢) 0.70+0.06
Nervonic acid(C24:1) 0.20+0.01
Monounsaturated 1.13
Linoleic acid(C18:2n6c) 10.36+1.02
Linolenic acid(C18:3n3) 0.26+0.04
y-Linolenic acid(C18:3n6) 38.96+3.32
Polyunsaturated 4959
Total 100.00

UAIl values are expressed as meantSE of triplicate determinations.
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S F71AL B

A L] friab RS A% A3 Table 137 2l & 789 f7]4ko]
196.1 mg%= #HA&EHJ oW, o] = citric acid?} 10342 mg% = 7FF =9k, v o
2 malic acid’} 8450 mg?%, succinic acid’} 4.31 mg%, formic acid 3.22 mg%,
acetic acid 0.65 mg% 2= eI A F(60)2] -9 citric acid, malic acid,
succinic acid £ Ve 2 AT A A3 Ve

_27_

Collection @ chosun



Table 13. Contents of organic acids in Brassica juncea L. leaf

(mg2%)

Organic Acid

Brassica juncea leaf

Citric acid 103.42+5.34"
Tartaric acid N.D.
Malic acid 84.50+2.17
Succinic acid 4.31£0.87
Lactic acid N.D.
Formic acid 3.22+1.12
Acetic acid 0.65+0.03
Total 196.1

UAIl values are expressed as meantSE of triplicate determinations.
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o frelg 24

AAARSG L] fFEld #2 Table 149 2l F 1059 e dE& E45190m,
sucrose, lactose, mannose, fructose, galactose, xylose, glucose®] & 7&<9
o] &%) 3L, maltose, rhamnose, riboset AEW A Lot HAEd F83F g
2 glucose’} 16651 mg/100ge.= 7} =3kal, fructose, sucrose, galatose,

R

xylose, lactose, mannose A2 AHEFHJA oW = 89 g2 4393 mg/100g S

Z vEpg 22 AR A7 S60)9] 7dF- glucose, fructose, sucrose s

0% AAAYT T w42 tepsih
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Table 14. Contents of free sugars in Brassica juncea L. leaf

(mg/100g)

Free sugars

Brassica juncea leaf

Sucrose 125.74+0.56
Maltose N.D.
Lactose 0.70+0.02
Rhamnose N.D.
Ribose N.D.
Mannose 0.48+0.4
Fructose 14041+1.51
Galactose 3.77+0.23
Xylose 1.69+£0.41
Glucose 166.51+2.01
Total 439.3

UAIl values are expressed as meantSE of triplicate determinations.
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RUN

HAAG Sl T ohr] 1wk

o Wolr it 853 ulg

S
ax

3} 2k

o

& Table 15 2tk HAAe] T4 ofv]wit
AEHo] B 1759 op it

Fobn] At 9F o]

AZEAY. dgolv kel F SR 6,108562 mg/100 gow FAHS KW
leucine©] 717 @Wokil, methionine®] 7FF HArh v Folu| Al o A=

mLo} 77

glutamic acid?} 7} %kar

9,189.573 mg/100 g ol . A1 F(60)2]

EF 5 obwal $YL

g A2k (59) 2]

Td bt e

ot

71 At &=

cystine©]

7d-%- glutamic acid’} 7}

A1 F(60)% 3145.31 mg/100 g, o 5=A oAl Afu|
79 496594 mg/100ge 2 e A8y AEZo vl AAXR

Qo T ohvieabe] FFol B Ao vpehuch

AR e Bop]wat

66.472% = IEFSETH

flo

oF A4

9o
T

6108562 mg/100 go =z Holu|iite] HIE

olA Aejst AzHG9e] A4 5473%2 e A

X

A9 Wb tha v w@ohuleite] wl e Vet
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Table 15. Contents of total amino acids in Brassica juncea L. leaf

(mg/100g)
Amino acid Brassica juncea leaf

Essential

Threonine 42.824
Valine 1,167.670
Methionine 28.559
Isoleucine 807.302
Leucine 1,483.507
Phenylalanine 929.939
Histidine 551.384
Lysine 1,097.377
Total EAA" 6,108.562
Non-essential

Aspartic acid 1,600.219
Serine 372.654
Glutamic acid 2,326.882
Proline 1,478.170
Glycine 753.805
Alanine 998.025
Cystine 51.799
Tryosine 213277
Arginine 894.742
Total AA”Y 9,189.573
EAA/AA(%) 66.472

UTotal EAA: Total essential amino acid.
Total AA: Total amino acid.

YAll values are expressed as meantSE of triplicate determinations.
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A E 2 C @8& 4 A3 Table 163 2t} ¥R A
= % %QX] 2eka, HET Co 32 494.89 mg/100 g, BIEIY] Eo] &2 6,775
mg/100ge2 71 =/ deldth vty B AdldA s g0 HA s A 84
HEt o2 A xure] EXSARAE Apolo] EAfstal, XA LS wAtegkg
(peroxidation)S A3&ste] HAtsl=o] FAS ot oz AAS HEstar ME
o] AAA TeE FAATIAL, AE B o] QXA & Skt dhl Ay A A
Fubo]l okHS HFEU(61) H3F free radicaly}t A Fsksle] gEEs )
Gey(62)2} Rimm(63)5 9 A5 B 7o vgwl E %‘—Ef?} e s
I o] AAAAE vehlH, HEwl E B o] Ade] o] FrAagva
Bastgrh 22 AAga A& FoAak 3059 WSl vEwl E e Al
AT E FHEALE 9775 mg/100 gol wskth. wepx] A Az =& e
UE $&e o] Aid gl Abde] A3yl AsE sew AlgdT %3

[

A

AAAY] HEdl C e tEHd FEAEe 2 289 me/100 g, B7) 154
mg/100 g(65) Bt} o] & & o AUtk
—_ 33 —_
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Table 16. Contents of vitamin A, C and E in Brassica juncea L. leaf

(mg/100g)
Vitamin Brassica juncea leaf
vitamin A N.D.
vitamin C 494.89+4.27"
vitamin E 6,775+0.21

VAl values are expressed as meantSE of triplicate determinations.
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A 71 A

AAAY Y F714 stEe Table 179 #th. & 571489 shake 101415
mg/100 g 2= 8% F7]do] HEHULE o]F Ko o] 5444 mg/100 g& =
7 Wol A&, & o® Ca, Mg, Fe, Zn, Mn, Cu 42 yebsith K&
Na o]} o] At 947] B g #ostar, AEUdo|r Nadh g e F73
FI AESHe 2dste 1o, Ko A= 8t oW B Amdd g3

olg} HAHATE(66) AT-HlF(60)2] 714 $HEF2 K 244717 mg/100 ¢ &

F wol HEFUAL, 22 Na, Ca, Mg X2 AAAYT] fAES &

(o]
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Table 17. Contents of minerals in Brassica juncea L. leaf

(mg/100g)
Mineral Brassica juncea leaf

Ca 3848.00

K 5444.00
Mg 532.00
Fe 24.64

Na 229.00
Mn 495
Cu 0.49
Zn 8.42

Total 10141.5

VAl values are expressed as meantSE of triplicate determinations.
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Table 18. Yield of 80% ethanol extracts of Brassica juncea L. leaf

Extraction yeilds(%)

Brassica juncea leaf 34.52+0.21"

UAIl values are expressed as meantSE of triplicate determinations.
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4. ATBS radical 24% =4

ABTS radical & %% =22 7 mM ABTS® 24 mM potassuim persulfateS

OF o A 24X 7F HF-& Al A potassuim persulfateE F-E A H #u)Zo] AR &

E

A} kgt SAEa FEA] g HE delolw Akl EHo o] H&
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FEE itz 4s S48 98§19 AWy ez ABTS radical 27%
S =A% A= Table 2161419 o] ICs ©] 1.84 mg/g &8 Uelgth Ze A
A sta A &% skl Wol(88)e] ABTS radical 471% 2 ICx ©] 443 mg/g® &
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Table 19. Contents of total polyphenol in Brassica juncea L. leaf

Total polyphenol contents

1
sampie (mg TAE/g)

Brassica juncea leaf” 29.47+0.75”

YBrassica juncea I 80% ethanol extract 1,000 ppm (I mg/mlL.).

YAll values are expressed as meantSE of triplicate determinations.

Table 20. Contents of total flavonoid in Brassica juncea L. leaf

Total flavonoid contents

sample
amp (mg RE/g)

Brassica juncea leaf” 25.41+0.28”

YBrassica juncea I 80% ethanol extract 1,000 ppm (I mg/mL).

YAll values are expressed as meantSE of triplicate determinations.

Table 21. ABTS radical scavenging in Brassica juncea L. leaf

samole ABTS ICso
amp

(mg/g)
Brassica juncea leaf” 1.84+3.637

YBrassica juncea I 80% ethanol extract 1,000 ppm (I mg/mlL.).

YAll values are expressed as meantSE of triplicate determinations.
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Fig. 1. ABTS radical scavenging activity of Brassica juncea L. leaf
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Table 22. Changes in body weight gain, food intake and food efficiency ratio of
rats fed the experimental diets

Gained body wt. Food intake

Groupsl) FER?
(g/day) (g/day)
N 7.04+0.327 23.06+£0.7™% 0.29+0.01°
HFC 7.61+0.64° 22.07+0.90 0.34+0.01°
HFC-BJL 7.35+0.26 22.10+0.76 0.33+0.01°
HFC-BJH 6.73+0.37° 20.60+0.65 0.32+0.01°

VSee the legend of Table 8.

?Values FER(food efficiency ratio) : total weight gain/total food intake.

PValues are mean+S.E. of 8 rats per each group.

YValues with different superscripts in  the same column are significantly
different(p<0.05) hetween groups by Tukey’s test.

INS: not significantly different among groups.
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Fig. 2. Liver index of rats fed high fat-high cholesterol diet
containing Brassica juncea L. leaf powder for 6 weeks
Abbreviations: See the legend of Table 8.

Liver index: liver weight/100g body weight.
Values are mean + S. E. of 8 rats per each group and different superscript

letters indicate significant differences at p<0.05 by Tukey's test.
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Table 23. Weights of epididymal, mensenteric, retroperitioneal and perinenal

adipose tissues in rats fed the experimental diets

(g/100g body wt.)

H Epidiymal Mensenteric Retroperitoneal  Perineal

Groups AT AT AT AT Total AT
N 1.27£0.077*%  0.69+0.02" 1.86+0.03" 0'56:3 03 4.390.11°
HEC 1.58+0.15% 0.9+0.03" 2.44+0.07" 058+0.05  55021°
HFC-BJL  147£003"  0.84#0.06  218+0.15"  056+0.03  5.04+0.17°
HFC-BJH  1.15£0.07°  0.73+0.05° 1.87+0.08° 051£0.03  4.26+0.14°

VSee the legend of Table 8.

?The results are mean+S.E. for 8 rats in each group.

fValues are mean + S. E. of 8 rats per each group and different superscript letters

indicate significant differences at p<0.05 by Tukey's test.

NS: not significantly different among groups.
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Fig. 3. Total adipose tissue weight of rats fed high fat diet containing Brassica
juncea L. leaf powder for 6 weeks
Abbreviations: See the legend of Table 8. Values are mean = S. E. of 8 rats
per each group and different superscript letters indicate significant differences

at p<0.05 by Tukey's test.
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HFC HFC-BJL HFC-BJH

Fig. 4. Serum activity of ALT in the rats fed high fat—high cholesterol
diet containing Brassica juncea L. leaf powder for 6 weeks

Abbreviations: See the legend of Table 8.

Values are mean + S. E. of 8 rats per each group and different superscript

letters indicate significant differences at p<0.05 by Tukey's test.
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HFC-BJL HFC-BJH

Fig. 5. Serum activity of AST in the rats fed high fat—high cholesterol
diet containing Brassica juncea L. leaf powder for 6 weeks
Abbreviations: See the legend of Table 8.

Values are mean + S. E. of 8 rats per each group and different superscript

letters indicate significant differences at p<0.05 by Tukey's test.
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Fig. 6 Serum activity of ALP in the rats fed high fat—high cholesterol diet

containing Brassica juncea L. leaf powder for 6 weeks
Abbreviations: See the legend of Table 8.

Values are mean + S. E. of 8 rats per each group and different superscript

letters indicate significant differences at p<0.05 by Tukey's test.
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Fig. 7 Serum activity of LDH in the rats fed high fat-high cholesterol diet

containing Brassica juncea L. leaf powder for 6 weeks
Abbreviations: See the legend of Table 8.

Values are mean * S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's

test.

_56_

Collection @ chosun



140 -
138 -
136 -

g 134 -
ab

Glucose(mg/dL
= = Pt
2 e La
o0 = L]

126 -
124 -
122 -

N HFC HFC-BJL HFC-BJH

Fig. 8 Contents of glucose in the rats fed high fat—high cholesterol diet
containing Brassica juncea L. leaf powder for 6 weeks
Abbreviations: See the legend of Table 8.
Values are mean = S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's
test.
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Fig. 9. Contents of triglyceride and total cholesterol in the rats fed high
fat—high cholesterol diet containing Brassica juncea L. leaf powder
for 6 weeks

Abbreviations: See the legend of Table 8.

Values are mean = S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's

test.
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Fig. 10. Contents of HDL-cholesterol in the rats fed high fat-high
cholesterol diet containing Brassica juncea L. leaf powder for 6
weeks

Abbreviations: See the legend of Table 8.

Values are mean = S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's

test.
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Fig. 11. Contents of LDL-cholesterol in the rats fed high fat-high
cholesterol diet containing Brassica juncea L. leaf powder for 6

weeks
Abbreviations: See the legend of Table 8.

Values are mean = S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's

test.
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N HFC HFC-BJL HFC-BJH

Fig. 12. Atherogenic index of rats fed high fat-high cholesterol diet
containing Brassica juncea L. leaf powder for 6 weeks
Abbreviations: See the legend of Table 8.

Al atherogenic index.

Values are mean = S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's

test.
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Cardiac risk factor of rats fed high fat-high cholesterol diet
containing Brassica juncea L. leaf powder for 6 weeks
Abbreviations: See the legend of Table 8.

CRF: cardiac risk factor.

Values are mean = S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's

test.
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Fig. 14. Contents of total lipid in the lLiver of rats fed high fat-high
cholesterol diet containing Brassica juncea L. leaf powder for 6
weeks
Abbreviations: See the legend of Table 8.

Values are mean = S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's

test.
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Fig. 15. Contents of triglyceride in the lLiver of rats fed high fat-high
cholesterol diet containing Brassica juncea L. leaf powder for 6
weeks

Abbreviations: See the legend of Table 8.

Values are mean = S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's

test.
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Fig. 16. Contents of total cholesterol in the liver of rats fed high fat-high
cholesterol diet containing Brassica juncea L. leaf powder for 6
weeks

Abbreviations: See the legend of Table 8.

Values are mean = S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's

test.
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Fig. 17. Contents of total lipid in the mesenteric adipose of rats fed high
fat-high cholesterol diet containing Brassica juncea L. leaf
powder for 6 weeks
Abbreviations: See the legend of Table 8.

Values are mean = S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's

test.
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Fig. 18. Contents of triglyceride in the mesenteric adipose of rats fed high
fat-high cholesterol diet containing Brassica juncea L. leaf
powder for 6 weeks

Abbreviations: See the legend of Table 8.

Values are mean = S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's

test.
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Fig. 19. Contents of total cholesterol in the mesenteric adipose of rats fed
high fat-high cholesterol diet containing Brassica juncea L. leaf
powder for 6 weeks

Abbreviations: See the legend of Table 8.

Values are mean = S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's

test.
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Fig. 20. Contents of total lipid in the fecal of rats fed high fat-high
cholesterol diet containing Brassica juncea L. leaf powder for 6
weeks
Abbreviations: See the legend of Table 8.

Values are mean = S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's

test.
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Fig. 21. Contents of triglyceride in the fecal of rats fed high fat-high
cholesterol diet containing Brassica juncea L. leaf powder for 6

weeks
Abbreviations: See the legend of Table 8.

Values are mean = S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's

test.
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Fig. 22. Contents of total cholesterol in the fecal of rats fed high fat-high
cholesterol diet containing Brassica juncea L. leaf powder for 6

weeks
Abbreviations: See the legend of Table 8.

Values are mean = S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's

test.
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HFC-BJL HFC-BJH

Fig. 23. Hitological analysis on liver tissue
N: Normal diet, HFC @ High fat-High cholesterol diet, HFC-BJL : High
fat-High cholesterol diet + 3% Brassica juncea L. leaf powder,

HFC-BJH : High fat-High cholesterol diet + 5% Brassica juncea L. leaf

powder.
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Fig. 24. The changes of G6PDH expressions in liver tissue
G6PDH levels were determined by RT-PCR. N: Normal diet, HFC :
High fat-High cholesterol diet, HFC-BJL : High fat-High cholesterol
diet + 3% Brassica juncea L. leaf powder, HFC-BJH : High fat-High
cholesterol diet + 5% Brassica juncea L. leaf powder. Values are mean
+ S. E. of 8 rats per each group and different superscript letters indicate

significant differences at p<0.05 by Tukey's test.
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Fig. 25. The changes of ACC expressions in liver tissue
ACC levels were determined by RT-PCR. N: Normal diet, HFC : High
fat-High cholesterol diet, HFC-BJL : High fat-High cholesterol diet +
3% Brassica juncea L. leaf powder, HFC-BJH : High fat-High
cholesterol diet + 5% Brassica juncea L. leaf powder. Values are mean
+ S. E. of 8 rats per each group and different superscript letters indicate

significant differences at p<0.05 by Tukey's test.

_83_

Collection @ chosun



FAS

B-actin

1.8 -

=l
=21
1

1.4

el
[
1

Fl
= -]
1

0.6 -

Relative level of mENA transcripts
. —

Fl (=]
(2]
1

=
|

N HEC HFC-BJL HFC-BJH

Fig. 26. The changes of FAS expressions in liver tissue

FAS levels were determined by RT-PCR. N: Normal diet, HFC @ High
fat-High cholesterol diet, HFC-BJL : High fat-High cholesterol diet + 3%
Brassica juncea L. leaf powder, HFC-BJH : High fat-High cholesterol
diet + 5% Brassica juncea L. leaf powder. Values are mean + S. E. of 8
rats per each group and different superscript letters indicate significant

differences at p<0.05 by Tukey's test.
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Fig. 27. The changes of CYP7Al expressions in liver tissue
CYP7A1 levels were determined by RT-PCR. N: Normal diet, HFC :
High fat-High cholesterol diet, HFC-BJL : High fat-High cholesterol diet
+ 3% Brassica juncea L. leaf powder, HFC-BJH :@ High fat-High
cholesterol diet + 5% Brassica juncea L. leaf powder.Values are mean *
S. E. of 8 rats per each group and different superscript letters indicate

significant differences at p<0.05 by Tukey's test.
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Fig. 28. The changes of LDL-receptor expressions in liver tissue

LDL-receptor levels were determined by RT-PCR. N: Normal diet,
HFC : High fat-High cholesterol diet, HFC-BJL : High fat-High
cholesterol diet + 3% Brassica juncea L. leaf powder, HFC-BJH :
High fat-High cholesterol diet + 5% DBrassica juncea L. leaf powder.
Values are mean = S. E. of 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by Tukey's
test.
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