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ABSTRACT

Effects of Polymnia Sonchifolia Powder on
Lipid Metabolism and Anti-obesity Effect in
Rats Fed a High Fat-High Cholesterol Diet

Kim, Ah-Ra
Advisor : Prof. Lee, Myung-Yul, Ph. D.
Department of Food and Nutrition,

Graduate School of Chosun University

This study was carried out to investigate the effects of Polymnia
sonchifolia(Yacon) powder on lipid metabolism of serum, liver and adipose
tissue, and anti—obesity effect in rats fed a high fat-high cholesterol diet for
4 weeks to induce hyperlipidemic and obese model rat. It was also
conducted to investigate major chemical components analysises of Yacon
powder. The proximate compositions of Yacon powder as a dry matter basis
were 9.53% of moisture content, 1.13% of crude protein, 0.40% of crude fat,
0.79% of crude ash, 1.63% of dietary fiber and 86.5296 of carbohydrate,
respectively. Analysing total amino acids, 18 kinds of components were
1solated from Yacon powder. The essential amino acid contained in Yacon
powder accounted for 28.40% of total amino acid, while the non-essential
amino acid accounted for 73.61%. Analysing total fatty acids, only 2 kinds
of palmitic acid and lauric acid were detected. The contents of vitamin A,
vitamin C and vitamin E were 0.057 mg%, 0.670 mg% and 0.001 mg2%,

respectively. The mineral contents of Yacon powder were greater in order of
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Zn<Mg<Ca<Na<K. Oxalic acid was the major organic acids. The major
free sugars were identified as fructose and glucose. The results of effects
of Yacon powder on serum, liver and adipose tissue lipid metabolism in rats
fed high-fat high-cholesterol diet were as follows; Weight-matched male
Sprague-Dawley rats were assigned to four groups according to dietary fat,
cholesterol levels and Yacon powder levels. Experimental groups were
normal diet group (N), high fat-high cholesterol diet group (HFC), high
fat-high cholesterol diet with 5% Yacon powder group (HFC-PSL) and high
fat-high cholesterol diet with 1096 Yacon powder group (HFC-PSH). The
body weight gain and FER were increased by a high fat-high cholesterol
diet, but gradually decreased in the Yacon powder fed groups compared
with the HFC group. Food intake was lower in HFC groups compared with
N group. The liver and adipose tissues weight of HFC group were heavier
than that of N group, whereas those of groups administered Yacon powder
were gradually decreased. The serum ALT, AST, ALP and LDH activities
elevated by a high fat-high cholesterol diet were significantly decreased by
Yacon powder administration. Levels of serum total cholesterol,
LDL-cholesterol, atherogenic index and cardiac risk factor tended to be
decreased in the Yacon powder fed groups compared with HFC group, while
the serum HDL-cholesterol level decreased in the HFC group and markedly
increased in the Yacon powder fed groups. Levels of total cholesterol and
triglyceride in liver and adipose tissues were lower in Yacon powder
administered groups than in HFC group. These results suggest that Yacon
powder may improve lipid metabolism of serum, liver and adipose tissue

and potentially reduce lipid storage.
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ok#Z(Polymnia sonchifolia)S 3}3te] &8t thdx I 22224, YAkx =
Aol F - FREHE H0F, dFE2e o2& wolue] s} Qtu 2~ Abwe] FH a1
Aol H(26), A A = ‘o] el FETH S-gubete] = 1985l dEom R
H =y wEdsHAA Al Aus AAstded, 7= AE, &5 A4
FAE A SANA aqtRE A EJALL FHol A& FFe AT
Har 9lom(27,28) FelueEtel =9 § s Anrt el R F5
2 AAHAT(29). okZ o WAL Liacon(¥F, Egju|o}, o2 3lE}), Jiguima
= Jiguimilla(WvlF A, o238 ElY), Arboloco(ZEH]o}), Aricuma %+
Aricoma(¥ %, Egvjop)eta B8 g dE A= Yaconol# F2 1 A tH30).
ofZ o] o FHl= 22 IEtate] vhdgolet Mg A4S THA AL AR &7
© AR AR FAbs I o] Av]eh el vk, tdelobeh M
hARE & (root scar)ol §lar ME thAlel vhEFe] Zejads gk Aol At
vkel 2 zpolgdo] Qlvh. A&H-Hl= FE HTOoE A2 wiel o] AMZE ALZE &
WA Lo ek ge b glew Sito]l Wal Al ko] ofxef A 9]
570 gd oy ATl Bk ofyet A 54 kcal=HA aLg-whe
123 keal, 7E=Fe] 77 keal Hvh wre AZEe 2 Foln, AoldfE AA 100 g T
05 g o2 algwkel Fa FAAEGE dous YAEL Hol]olE AFornk
o] &g 4 ATGD.

=

2
a3kR o™, Shin 5(34) oFF A&
o]&3t 7T A AFS NSt Rastdth g Aed A= Min 5(35)

S ofFE FEHEO EIE F ethyl acetate o A= A3 A hexane )
+ 3}

obe] JUAE W Eom: BH(Ca), ZEEK), PFUlFMg) 5 FEol
QubA 2ol Hlake] tFo R FiEel Au, HEY Mfdol won ey A

AHEOR A7t Q4RI ArkE6). Tela £ AF T 10% /e Selw
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fructose, glucose, sucrose, fructo-oligod, inulin®] Y% dF3Ho] Qo™ (37), F2
Aaet Qs oft st e, fFEldid S amide® amino acid 5
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2. T4 obulw

T ofuxAke]l BAL el A5 05 g 6 N HCI 3 mLE #H3ske] ©7]st
3L 121Ceoll A 24413 7hall gk vhg o & rotary vacuum evaporator®= 7St -
&35} sodium phosphate buffer(pH 7.0) 10 mLZ A &3} th46). € 1 mLE
# &} 31 membrane filter(0.2 pM)E o] #}3F t}& o}n| =425 4] 7] (Biochrom 20,
Phamacia UK)®2 A3t o™, #4271 Table 13 2t}

Table 1. Operating conditions of Amino Acid Autoanalyzer for amino

acids
Item Condition
Instrument Biochrom 20(Phamacia UK)
Buffer solution Sodium phosphate buffer(pH 7.0)
Reagent Ninhydrin(Phamacia)
Inj. volume 20 uL
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A HFAE BA18 A OACHHMAS) +3te] A& 5 g& warming blenderel] %
1L chloroform 10 mL¢ methanol 20 mL& 7}&tar 287 #4353 &
chloroform 10 mL& © 7}3F & 30%7F 23} 3ot o3 & 3087 X3 &

AEs AASL F NaSOsE 7Fste] @%b rotary vacuum evaporator=
74t - F=3 ok AW 100 mgS toluene 5 mLoll £33t Wungaarden®] ' (47)9

w2} BF; MethanolZ ™ @313} Gas Chromatography(GC-17A, Shimadzu, Japan)=
Fglon BAzAL Table 29 2.

M
1
ol
*8

Table 2. Operating conditions of Gas Chromatography for fatty acids

Item Condition

Instrument GC-17A(Shimadzu, Japan)

Column SPTM—2560. capillary Column(loo .mm length x
0.25 mm id. x 0.25 pm film thickness)

Column temp. 170 C(5 min.) to 250°C (10 min.) at 4C/min.

Injector temp. 230°C

Detector temp. FID 270C

Inj. volume 2 ul

Split ratio 1 :50

_8_

Collection @ chosun



4. B g9

HIEFRL ASE HIERR] E 42 AF3dHd8)e AEHHE 7Ieoz Fds9
t}. A& 05 g, ascorbic acid 0.1 g % ethanol 5 mLE 3}
7Fd3 3 50% KOH& < 025 mLS H7bstar 2083 7€ 3 g /5 24 mL
¢} hexane 5 mLE 7}ste] 1,150 xgollA] 2087 Y4 EY 3o AAAS £
% hexane 40 mLE 7}star 4l elste] A o

=
=
1027 WA 5 st5a AAsAT o #Ae 33 &3 A FAs st

rUlo
Mo
AC)
=
)
dlo
ofN

Na,SO,Z ©<38t1l  rotary vacuum evaporator® hexanes 7 - 553 F
HPLC(LC-10AVP, Shimadzu, Japan)® #X3tlom A ZAL Table 33 7t}

et C e 72 %55 0.2 ym membrane filter2 o33t HPLCZ +#
et omn BN S Table 49 #th EF34LS L(+)-ascorbic acid(Shinyo
Pure Chemicals Co., LTD., Japan)E X Ao 2 ALE3slo] FHFFE7F 25, 50,

75, 100 ppme] == FEFAS Akl Aitesih

_9_
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Table 3. Operating conditions of HPLC for vitamin A and E

Item Condition

Instrument LC-10AVP(Shimadzu, Japan)

Column Shim-pack GLC-ODS(M) 25 cm

Eluent acetonitrile @ isopropanol = 95 @ 5

Flow rate 1 mL/min.

Inj. volume 10 uLL

Detection Retinol : SPD-10A(UV-VIS Detector 254 nm)

Tocopherol : RF-10A(Spectrofluorometric Detector)

Table 4. Operation conditions of HPLC for vitamin C

Item Condition

Instrument Young-Rin Associates

Column nBondapak Cis (3.9x300 mm)
Mobile phase 0.1% phosphoric acid on water
Detector UV 210 nm

Flow rate 0.6 mL/min
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5. #7134

714 E42 AOACHHUS) wet F&Fstdth. A8 05 g, 20% HNO3
Frgsd wzbA 7FEd 05 M HNOs&
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-6501GS, Shimadzu, Japan)

fru
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Table 5. Operating conditions of atomic absorption Spectrophotometer

for minerals

Item Condition

Instrument A4-6501GS(Shimadzu)

Lamp Item Ca Fe K Mg Mn Cu Na /n
gj;i<nm> 4227 2483 7665 2852 2795 3248 589.0 2139

Current(mA) 10 12 10 8 10 6 12 8

Slit Width(nm) 0.5 0.2 0.5 0.5 0.2 0.5 0.2 0.5

Lighting Mode  BECIX BGCTE NonBGC BACIE BACTE BECIE N BEC BECTR

Burner
height(mm)

Fuel gas Flow

(ml./min.) 2.0 2.2 2.0 1.8 2.0 1.8 1.8 2.0
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6. 714k

"

F714F 42 A OACTHMUS) wet A8 1 gol 75 50 mLE 7Féto]

80C FFolA 4A7F 7FE 3 t}h& Whatman filter paper (No. 2)& o] 3}&}ar, of of
0 mL= A83Fo Ion

M

S rotary vacuum evaporator® 7St - T3

Chromatography(DX-600, Dionex, USA)Z #2413} owH
2,

—

o|\

PN
=

X ZzAE& Table 63

i

Table 6. Operating conditions of Ion Chromatography for organic

acids
Item Condition
Instrument DX-600(Dionex, USA)
Column IonPac ICE-AS6 analytical, 4-mm
Eluent 0.4 mM Heptafluorobutyric acid
Reagent 5.0 mM tetrabutylammonium hydroxide
Flow rate 1.0 mL/min.
Inj. volume 20 pL
Detection Surpressed Conductivity
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TAY 42 Gancedo WH (49)0l] =3lo] AAEATLE A& 1 goll 80% ethanol
50 mLE 7}sle] heating mentlel Al 75C & 5A17F 7}4 8 th% Whatman filter
paper(No. 2)& o3&t o] A4S rotary vacuum evaporatorol A Z¢ - 55 %
10 mL2 %834 Ion Chromatography(DX-600, Dionex, USA)Z ¥4 3}% o1
B z24E Table 73 2,

Table 7. Operating conditions of Ion Chromatography for free sugars

Item Condition
Instrument DX-600(Dionex, USA)
Column CarboPac TM-PA10 Analytical
Guard CarboPac TM-PA10
Eluent 18mM NaOH
Flow rate 1.0 mL/min.
Inj. volume 20 pL
Detection Surpressed conductivity
~ 13 —
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A3& In vivodl A AZHAL /1A 2 HT JAFF
1. 48717

7}. Centrifuge : Eppendorf 5810R, Germany

1. Spectrophotometer : Shimadzu UV-1601PC, Kyoto, Japan
t}. Deep freezer : MDF-V52, Sanyo, Japan

2}. Shaking water bath : JEIO-TEK SWBO3, Korea

v}l Freeze dryer : ED 8512, Ilshin, Korea

v}, Clinical chemistry analyzer : Fuji Dry—Chem 3500, Fujifilm, Japan
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2. In vivool A AN ZA YA /HA & Hgk JA 85 A

. AREE AHS 2 Aol

AEF =S Sprague Dawley Al 578 4 2F 24 viglE SSAIsEGF)
Aordstel =AWt Adds=AECAA 1094 F AduFAE R HSA7 7
Bt AF 214~216 gl AL G Hl wel b Al & G 6rkeY 4o ® U
of zH e AolAl 1npA Efste] 453t AbSEivh. A ¥ A (Table 8)2
Aol (N), ZAL-aF2HE Aol (=, HFC), LAY -aZd2HE
2olef 5% ofE % HI7M(HFC-PSL) ¥ uA#-aZ#d2dHE Aol 10%
ofF % HZMEMHFC-PSH)So = wro] At Aol AH&d Hol=
AIN-93 AA Aol E 7|=(B0)oz2 WMgsto] =A|8% o™ Table 99 #th. A4
ol Aol A 10%9] wet=g AW Fdow ARG aL, A - FH 2
Z Aol Aol A 20%9] Zhot=gt 01%°] FUZHES I HolE ¥
wotth ok wEe] HIFHFS Aol FAL 5%t 10%= dte] H7bstrh EX
Aol= A glo] TR, ARFAE 2EE 182TE FAGI e =W 124
1 F71(08:00~20:000 2 -ttt HE AsolA HAAMA Ao AsE Fstod
ARAMNA Ao AFoZ trol AFTS7HeER FASAL, A7 AFTS7HE

& Y 71l Aol HAFOR vrol 7 Ageel Holn

o
]
g9
&
o
-
ol
3R
)

Collection @ chosun



Table 8. Experimental design

Groups Diet composition
N Normal diet
HFC” High fat-High cholesterol diet
HFC-PSL? High fat-High cholesterol diet + PSL
HFC-PSH" High fat-High cholesterol diet + PSH

P2Modified AIN-93 diet(50).
YHFC-PSL: High fat-High cholesterol diet + 5% of Polymnia sonchifolia

Powder.
YHFC-PSH: High fat-High cholesterol diet + 109 of Polymnia sonchifolia

Powder.
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Table 9. Composition of experimental diet

(g/kg)

High fat-High

Diet composition Normal diet cholesterol diet
Casein 200 200
L-methionine 3 3
Corn starch 500 390
Sucrose 100 100
Cellulose 50 50
Lard 100 200
Mineral mix" 35 35
Vitamin mix” 10 10
Choline chloride 2 2
Cholesterol - 10

L2 AIN-93-MX mineral mixture and AIN-93-VX vitamin mixture(50).
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3} 4EEEY A9

s He
AANZ TS AAGS = THEFE AT s 54 &4 AstE dwstr] 9 sl
H& 43 -70C Y deep freezerel| H 3} th

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

alkaline phosphatase(ALP) % lactate dehydrogenase(LDH) Al ¥ ¥ =do] gk
& N3 EA HAAF AEEA 7] (Fuji Dri-Chem 3500, Fujifilm, Japan)Z AF&3

-

3 @3 A8 % 27

g4 T TAATG), =ZU2HZ(TC), HDL-Z# 28 = 32e & o 43} s}3
AAF A& 82 7] (Fuji Dri-Chem 3500, Fujifilm, Japan)ZS AF-g&3te] =43¢t}

LDL-Zd2HE 332 Friedwald? {(ZFZd2HE - (HDL-ZU2HE - AW

/5Bl oske] AMalGith, HDL-2el 28] &9 F2el 28 Bo] vl v & e
HDL-Z2é 28§ $2d2082 o] Austart. 48uAdas 9395 ¥4

o] o]&%= T 3}X 4= (atherogenic index, A)¥= {(Z==Fd|~HE - HDL-Z# 2~
E)/HDL-Zd == &}(52)° ¢sle] Fstd o, &89 *|(cardiac risk factor,
CRF)(R2)= Z=Zd|2HZS HDL-Z 8 2" =2 Yo 313tk
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Table 10. Proximate compositions of P. sonchifolia

(% dry basis)

Items P. sonchifolia
Moisture 9.53
Crude protein 1.13
Crude fat 0.40
Crude ash 0.79
Dietary fiber 1.63
Carbohydrate” 86.52

1)Carbohydlrate = 100 - (Moisture +Crude protein + Crude fat + Crude ash +

Dietary fiber).
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2. T4 obvlw

ofZe] A ofm| Al g2 Table 113 2l F 18F 9] ofn|wilo] HEEH AL
w ZF ofn| = 4b $hEFS 467.74 mg% A Tth. 743 olv :=Abe] A-$- glutamic acid ¥
o] 12312 mg%=E 7FY =¢a, TS o % aspartic acid, proline, arginine,

alanine, valine, histidine, lysine o]tk o] Ay= ofF ¥ Feld4 g5

i
o

S B3 A3 asparagine, glutamic acid, proline, arginine 4% 2] ofw] =4t
o] vl A Wol FFxo At AT AFJG6)F FAFSATE FA obn| =4t F
Zolu] = Ak 13282 mg% = valine, histidine, lysine, leucine, threonine,

isoleucine, phenylalanine, methionine =°]1 o™ & o}u|=2te] st HF=o}u|

Aol ME S 2840% = uEbw T wEbA ofZeoll= 1Al thAtel A Z4H<l 9F of
nat T 8Fo] FrEo] o] T2 FEgotrmal dddoew olgE & de A
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obe] AT 159 F458 Fe] ofuedt FHE 747} 6270 mg%, 11510
mo6 F4E ol Aol falolulit ko] ARt dAH R B el

SR Fwel oF G T QAW opvl S AT oI5 F7b
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2 Addge olsE BHAan. I A4 Fo Hdol= ot Aol #ost=
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ATH32).

SAF AL Eke] A ofH| Ak T Fgobn| e AbE E 3 18F Y ofv| mAkE
TS Ay F o olu| k2 1846 mg% AEHAIL F obu| At F Agoln| 4t
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Hl &2 47.02% 2 YEstal B (57)sto], ofZ2 F ofn| WAt Sk opy
Aagopu| kel Hl &%= vt vre Aow yeytom agwie] 44 o}
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serine, threonine, alanine, valine, lysine 59 %2 4592% 3 ow 2uts U=
ofu] =2F2l arginine, phenylalanine, leucine?] &S 13.99% 2 ool = WS
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$AlstH, o= o] mekst 2ubs Yehyths
RERnIAS R A=

Collection @ chosun

ghapo] wo} 2t Aol o

AT AIH60)eF A ATt

=



Table 11. Contents of total amino acids in P. sonchifolia

Amino acid % Content(mg%)

Essential
Valine 4.65 21.77
Leucine 3.71 17.35
Methionine 0.76 3.54
Threonine 3.65 17.06
Lysine 4.47 20.89
Phenylalanine 3.03 14.19
Histidine 4.50 21.03
Isoleucine 3.63 16.99

28.40 132.82

Non-essential
Glutamic acid 26.32 123.12
Arginine 3.31 38.88
Serine 4.33 20.25
Glycine 4.33 20.26
Alanine 6.00 28.09
Proline 951 44.49
Tyrosine 0.43 1.99
Aspartic acid 12.36 57.79
Cysteine 0.01 0.05
Total AA" 100.00 503.36
Total EAA” 28.40 132.82
EAA/AA(%) 28.40

YTotal AA: Total essential amino acid.
PTotal EAA: Total amino acid.
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3. A2k

ool A Wit AL Table 129 2ty 4 AWal F 2sA WAkl palmitic
acid(C16:0)¢} lauric acid(C12:0) 2F 72 AWAkRE Zh7y 51.72%, 48.28% =% A
ow BEXSAGAE HEEA ok

2%% o A% Kim S(6D¢ A5 23 At
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of

-

o
=
Lo
)

o
2
ot
oft
o
M
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Table 12. Compositions of fatty acids of P. sonchifolia

Fatty acid Composition (%)
Lauric acid (C12:0) 48.28
Palmitic acid (C16:0) 51.72
Total 100.00
SFA" 100.00
PUFA” 0.00
PUFA/SFA 0.00

USFA: Saturated fatty acids.

PUFA: Polyunsaturated fatty acids.
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5 ES $S BAS Ade Table 139 2ok &4kst ]
0.057 mg%, 0.670 mg% % 0.001 mg% = =% v
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Table 13. Contents of vitamin A, C and E in P. sonchifolia

(mg%)
Vitamin Content
A 0.057
C 0.670
E 0.001
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5. #7134

ofZo] 714 S Table 149 #Ath F 5F9 F714 Aol AEEIUoH,

ofEd F8 ST FUIE Aes vud d7-66)o] ot okZe] Ca ¥
, Bt viszetal A AR v vhekew, Akl - EueE =9

i, Na #3e npvht £ m%3 ggoldn Ede] mairs s 4e 3

A 1 Fake] Br1A e K 1200 mg%, Mg 1204 mg%, Ca 98.2 mg% %
Na 55 mg% Seolx, &yt A3 3nt= K 1330 mg%, Mg 137.5 mg%, Na
975 mg% % Ca 89.3 mg% Seoldttzm R3(61)std ofFd mFuie] 8 F7]
2 2L HEe ey of2e] Fr1E el o v AR yeuth ET

ZAE K 3Eo] 591 mg%= 7FE =%, theo 2 P, Ca, Mg, Na <2
AZYU 2 RaEAqH58). Chang¥ Lee(69)2] =4k 218 A3} £ A4
9Fo F714d AE 24 Ade st RE AlsdA 7HE Bel 9 Fr1d

=
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Table 14. Contents of minerals in P. sonchifolia

(mg%)
Mineral Content
K 414.56
Ca 37.34
Mg 16.90
Na 75.47
7n 0.35
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6. 714k

ofFZ ol fr7]4k §%F& Table 159 2tk & 3F9 f7|4ke] HEHU o, o]
% oxalic acid”} 2519.29 mg/L& 7}% 2oki, t1S 2 2 benzoic acid
1895.17 mg/L, formic acid 247.84 mg/L<°] )t}

2H57)¢] 7% malic acid?} 370 mg% = 7F¢ @okal, th& o # tartaric acid
150 mg%, oxalic acid 20 mg% <o 2 Huwgow Eo A= F7]Akd A
malic acid’} 60% ©]7do] o, oxalic acide= 15% ©]A stFst v H iy

ATHE!).

Table 15. Contents of organic acids in P. sonchifolia

(mg/L)
Oragnic Acid Content
Formic acid 24°7.84
Benzoic acid 1895.17
Oxalic acid 2519.29
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oFF ol FAY TFE Table 163 Atk & 2F 9] fFelde] dEHNoH, ofF
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UL H 3= A THE).
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Table 16. Contents of free sugars in P. sonchifolia

(mg/L)
Free sugar Content
Glucose 1283.70
Fructose 1320.84
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Table 17. Changes of the body weight of the rats fed high fat high

cholesterol diet containing P. sonchifolia powder for 4

weeks
G D Initial body wt. Final body wt. Gained body wt.
roups

(g) (g) (g/day)
N 216.67+5.717N53 346.08+8.62*Y 4.62+0.19"
HFC 215.17+6.87 403.00+11.50° 6.71+0.30°
HFC-PSL 214.17+6.71 376.75+3.60™ 5.81+0.29™
HFC-PSH 214.33+7.14 372.17+5.66" 5.64+0.32"

USee the legend of Table 9.

Values are mean = S. E. of 6 rats per each group.

NS : not significantly different among groups.

YValues with different superscript in the same row significantly different

(p<0.05) among groups by Tukey’s test.
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Food intake(g/day)

Fig. 1.

N HFC HFC-PSL HFC-PSH

Groups

Food intake of rats fed high fat-high cholesterol diet
containing P. sonchifolia powder for 4 weeks

Abbreviations: See the legend of Table 8. FER(food efficiency
ratio) . total weight gain/total feed intake. Values are mean * S.
E. of 6 rats per each group and different superscript letters

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

Collection @ chosun



0.4

0.3 r
0.2 r
0.0

HFC-PSL HFC-PSH

FER

Groups

Fig. 2. FER of rats fed high fat-high cholesterol diet containing P.
sonchifolia powder for 4 weeks
Abbreviations: See the legend of Table 8. FER(food efficiency ratio)
. total weight gain/total feed intake. Values are mean + S. E. of 6
rats per each group and different superscript letters indicate

significant differences at p<0.05 by Tukey's test.
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Fig. 3.

Liver index(g/100g body wt.)

8 -

6 b

4 F a

5 L

0 . .
N HFC HFC-PSL HFC-PSH

Groups

Liver index of rats fed high fat-high cholesterol diet
containing P. sonchifolia powder for 4 weeks

Abbreviations: See the legend of Table 8. Liver index: liver weight/100g
body weight. Values are mean + S. E. of 6 rats per each group
and different superscript letters indicate significant differences

at p<0.05 by Tukey's test.
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Fig. 4. Mesenteric adipose tissue weights of rats fed high fat-high
cholesterol diet containing P. sonchifolia powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean + S. E.
of 6 rats per each group and different superscript letters indicate

significant differences at p<0.05 by Tukey's test.
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10

Epididymal adipose tissue wt.(g)
(8,1

N HFC HFC-PSL HFC-PSH
Groups

Fig. 5. Epididymal adipose tissue weights of rats fed high fat-high
cholesterol diet containing P. sonchifolia powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean = S. E.

of 6 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 ALT in the rats fed high fat-high
cholesterol diet containing P. sonchifolia powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean = S. E.
of 6 rats per each group and different superscript letters indicate

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

Fig. 7. Serum activity of AST in the rats fed high fat-high
cholesterol diet containing P. sonchifolia powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean = S. E.
of 6 rats per each group and different superscript letters indicate

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

Fig. 8. Serum activity of ALP in the rats fed high fat-high
cholesterol diet containing P. sonchifolia powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean = S. E.
of 6 rats per each group and different superscript letters indicate

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

Collection @ chosun



600

450 |

300 |

150
0

HFC-PSL HFC-PSH

LDH(U/L)

Groups

Fig. 9. Serum activity of LDH in the rats fed high fat-high
cholesterol diet containing P. sonchifolia powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean = S. E.
of 6 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 glucose in the rats fed high fat-high cholesterol
diet containing P. sonchifolia powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean = S. E.
of 6 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 triglyceride in the rats fed high fat-high
cholesterol diet containing P. sonchifolia powder for 4
weeks
Abbreviations: See the legend of Table 8. Values are mean =*
S. E. of 6 rats per each group and different superscript letters

indicate significant differences at p<0.05 by Tukey's test.
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Fig. 12. Contents of total cholesterol in the rats fed high fat-high
cholesterol diet containing P. sonchifolia powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean =*
S. E. of 6 rats per each group and different superscript letters

indicate significant differences at p<0.05 by Tukey's test.
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Fig. 13. Contents of HDL-cholesterol in the rats fed high fat-high
cholesterol diet containing P. sonchifolia powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean =*
S. E. of 6 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 LDL-cholesterol in the rats fed high fat-high

LDL-cholesterol(mg/dL)

HFC-PSL HFC-PSH

Groups

cholesterol diet containing P. sonchifolia powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean =*
S. E. of 6 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. Atherogenic index of rats fed high fat-high cholesterol diet
containing P. sonchifolia powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean =*

S. E. of 6 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. Cardiac risk factor of rats fed high fat-high cholesterol diet
containing P. sonchifolia powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean =*
S. E. of 6 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 triglyceride in the liver of rats fed high fat-high
cholesterol diet containing P. sonchifolia powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean =*
S. E. of 6 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 total cholesterol in the liver of rats fed high
fat-high cholesterol diet containing P. sonchifolia powder
for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean *
S. E. of 6 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 triglyceride in the mesenteric adipose of rats fed
high fat-high cholesterol diet containing P. sonchifolia
powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean =*
S. E. of 6 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 triglyceride in the epididymal adipose of rats fed
high fat-high cholesterol diet containing P. sonchifolia
powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean =*
S. E. of 6 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 total cholesterol in the mesenteric adipose of rats
fed high fat-high cholesterol diet containing P. sonchifolia
powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean =*
S. E. of 6 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 epididymal adipose of rats
fed high fat-high cholesterol diet containing P. sonchifolia
powder for 4 weeks
Abbreviations: See the legend of Table 8. Values are mean =*
S. E. of 6 rats per each group and different superscript letters

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