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ABSTRACT

Effects of Peucedanum japonicum Thunb. powder on
Lipid Metabolism and Antioxidative Activities in Rats

Fed a High Fat-High Cholesterol Diet

by. Son, Hee-Kyoung
Advisor : Prof. Lee, Jae-Joon, Ph.D.
Department of Food and Nutrition,

Graduate School of Chosun University

Recently known Peucedanum japonicum Thunb. is one of the medicinal plants
that use the Saposhnikovia divaricata as a substitute for plants. It was
beneficial effects for preventing a stroke, efficacy of detoxification and
respiratory diseases. This study was carried out to investigate the effects of
Peucedanum japonicum Thunb. 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. It was also conducted to investigate major chemical

components analysises of Peucedanum japonicum Thunb.
The results obtained were as follows;

1. This study was conducted to investigate the changes in physicochemical
properties of Peucedanum japonicum Thunb. by blanching. After blanching
treatment, the crude fat, crude ash and carbohydrate contents of Peucedanum
Japonicum Thunb. were increased, but the crude protein was decreased. The
content of all detected free sugars were decreased by blanching, the content of
total free sugar was decreased 14.8% compared with raw Peucedanum
Japonicum Thunb. after blanching. The total amino acid and essential amino

acid contents of blanched Peucedanum japonicum Thunb. were decreased



10.75% and 15.22% than raw Peucedanum japonicum Thunb. The contents of
total fatty acid was regardless of blanching. Total organic acid content
decreased by 37.03% compared with raw Peucedanum japonicum Thunb. after
blanching, and the reduction of acetic acid was the largest in organic acid. The
content of vitamin A, E and C were decreased 20.20%, 8.23% and 35.59% after
blanching. Total mineral content of blanched Peucedanum japonicum Thunb.
were decreased 21.84%6 by blanching. Peucedanum japonicum Thunb. was
contained nutrients composition of essential amino acid, vitamin C, minerals, but

these were reduced by blanching.

2. This study was conducted to investigate the antioxidant effect of 809
ethanol extracts from Peucedanum japonicum Thunb. Total polyphenol contents
of raw and blanching Peucedanum japonicum Thunb. ethanol extract were
found to be 1660 mg/g and 2225 mg/g respectively. Also, total flavonoid
contents of raw and blanching Peucedanum japonicum Thunb. ethanol extract
were found to be 40.65 mg/g and 50.80 mg/g. The DPPH radical scavenging
activity of raw and blanching Peucedanum japonicum Thunb. ethanol extract
were found to be 87.86% and 87.91%. It was similar to the commercial
antioxidant BHA and BHT.

3. This study investigated the effects of Peucedanum japonicum Thunb. powder
on serum, liver and adipose tissue lipid metabolism and in rats fed
high-fat/high-cholesterol diet for 4 weeks. Male Sprague-Dawley rats were
assigned to 6 groups : Normal diet group (N), high—fat/high—cholesterol group
(HFC), high-fat/high—cholesterol with 5% raw Peucedanum japonicum Thunb.
powder(HFC-SPL), high—fat/high-cholesterol with 10% raw Peucedanum
japonicum Thunb. powder(HFC-SPH), high-fat/high—cholesterol with 5%
blanching Peucedanum japonicum Thunb. powder(HFC-SPL) and
high-fat/high-cholesterolwith 10% blanching Peucedanum japonicum Thunb.
powder(HFC-SPH). The body weight gain and FER were increased by a
high-fat/high-cholesterol diet, but gradually decreased in the Peucedanum
Japonicum Thunb. powder fed groups compared with the HFC group. Food
intake was no significantly different between the experimental groups. The liver
and adipose tissue weights of HFC group were heavier than of N group,

whereas those of groups administered Peucedanum japonicum Thunb. powder



were gradually decreased. The serum ALT, AST and LDH activities were no
significant difference between HFC group, but the serum ALP activity was
significicantly  decreased after Peucedanum japonicum  Thunb. powder
administration. The serum triglyceride, total cholesterol and LDL-cholesterol
levels as well as the atherogenic index and cardiac risk factor tended to
decrease in the groups fed Peucedanum japonicum Thunb. powder than the
HFC group. The serum HDL-cholesterol level decreased in HFC group, but no
significant difference in groups fed Peucedanum japonicum Thunb. powder.
Levels of triglyceride in liver and epididymal tissue, the cholesterol level in
epididymal tissue were lower in the groups fed Peucedanum japonicum Thunb.
powder than the HFC group. The liver GSH level increased in the groups fed
Peucedanum japonicum Thunb. powder than the HFC group. The liver TBARS
content was significantly lower in the HFC-PRH group, HFC-PBH group than
the HFC group. These results suggest that Peucedanum japonicum Thunb.
powder may improve lipid metabolism of serum, liver and adipose tissue and
prevent oxidative stress by stimulating antioxidative systems in rats fed a high
fat-high cholesterol diet.
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freld +42 Gancedo WH(45)0l =3ke] AAISEA T A& 1 goll 80% ethanol
50 mLZ 7}3}e] heating mentledlAd 75C= 5A%F 7}43 18 Whatman filter
paper(No. 2)% oJ¥sla o] NS rotary vacuum evaporatoroll A 5<% % 10 mL&E
A 43l Ton Chromatography (DX-600, Dionex, USA)Z & 79 Y(fructose,
glucose, sucrose, rhamnose, fucose, maltose, fibose)S A& own, HAZXAL

Table 13 7t}

Table 1. 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 18 mM NaOH

Flow rate 1.0 mL/min.

Inj. volume 20 pL

Detection ED50 Intergrated Amperometry




4. 74 ol £

[¢)

=
)
2
AL
BN
it
>
b

r—{u:

A oju Akl Bl 05 g¥ 6 N HCI 3 mLE 33}

718kaL 121TCeoll A 24X %F 7hratslisl v o 94 rotary vacuum evaporator=

¢t ¥=3}o] sodium phosphate buffer (pH 7.0) 10 mL= A-&3l53th46). €4 1 mL

F3F3l membrane filter (0.2 pm)= o 33t v} o}n] =4F2k5 24 7] (Biochrom
zx7

20, Pharmacia, England) = A & #2413}, F4] £ Table 23 Zt}.

i A}

Table 2. Operating conditions of amino acid auto—analyzer

Item Condition

Instrument S433-H (SYKAM)

Column Cation separation column (LCA KO07/Li)
Column size 46 x 150 mm

Column temperature 57 T 74T

Flow rate Buffer 0.45 mlL/min, reagent 0.25 mL/min
Buffer pH range 345 7 10.85

Wavelength 440 m and 570 m




Al BA1 e Wungaarden®] " (470 Wl A8 2 g ether® F% - o3
sto] b s=d Ad oF 100 mges 7HAE Eekx==o] FHea 1 N KOH -
ethanol &< 4 mLE 4ol FAWEo] flojd wi7bx  wwkA 7l F 149
BF3-Methanol 5 mLE 7Fgtth. WdZ71& F3ste] 80TColA 5&%F 7FL sk
methylesters}sle], o] fdd NaCl 389 3 mLE 7}, YA hexane 1 mL

g Jlste] EEol He F A@Hl &7 AANGL 43S FAs] T4

N

Na;SOE % FRS AASL Gas Chromatography (GC-10A, Shimadzu,

Kyoto, Japan)® #A18t¢ a1, £41% AL Table 33 #t}

Table 3. Operating conditions of gas chromatography for fatty acids

Item Condition

Instrument GC-17A (Shimadzu, Japan)

SP"-2560 capillary column (100 mm length x

Column 0.25 mm i.d. x 0.25 um film thickness)
Oven temp. 140°C

Detector FID detector

Analytic time 80 min/1 sample




712 £ Kim ¢ W8 wel vdfg A8 1 gol $75 50 mL&
7Fsle] 80C ol A 4A1ZF 7FE S T3 Whatman filter paper (No. 2)2 o 3}3}
3, ]S rotary vacuum evaporator®Z - w53% S SHFE 10 mLE A
43l Jon Chromatography (DX-600, Dionex, USA)Z #A3gon EAZAL

Table 43 7t}

Table 4. Operating conditions of Ion chromatography for organic acids

Item Condition

Instrument DX-600 (Dionex, USA)

Column IonPac AS11-HS Analytical, 4-mm
Guard Ionpac AG11-HS Guard, 4-mm
ELUENT EGC-KOH Cartridge-38mM KOH
Flow rate 1.0 mL/min.

Inj. volume 10 uLL

Detection ED50 Conductivity

_10_



HEt A, C 3 E 42 AFade NSRS 7Ieo® 38830 th49). A
B}l A9 E S Al 05 g, ascorbic acid 0.1 ¢ @ ethanol 5 mLE #3to] 80T
ol A 1023t 7Fdgk ¥ 50% KOH &9 025 mLs FH7bshal, 2 2XoA 204

% 24 mL¢} hexane 5 mLZ 7}ato] 1,150 goll A 2087 4]

e sk A dS 22 % hexane 40 mLE 7tsta A EE sl A oS
w3 s SRTFE el 1033 3§ sFS AlAs Y. o] RS 33 v
2] T NaSO42 €3}l rotary vacuum evaporator®

hexane< 3 mL7FA 7¢t-% =3 3 HPLC (LC-10AVP, Shimadzu, Kyoto, Japan)
2 FAstd o A4 xE Table 53 2tk v C =2 24 &5 0.2 um
membrane filter® ¢ 33Fe] HPLC (Young-Rin Associates, Seoul, Korea)® &4

stlon, EA4x2 Table 67 Zt}.

flo
d
o
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Table 5. 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 : 2-propanol = 60 : 40

Flow rate 1 mL/min.

Inj. volume 20 uL

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

Tocopherol : RF-10A (Spectrofluorometric Detector

Table 6. Operation conditions of HPLC for vitamin C

Item Condition
Instrument Young-Rin Associates
Column nBondapak Cig (3.9x300 mm)

Mobile phase

Detector

Flow rate

0.1% phosphoric acid on water

UV 210 nm

0.6 mL/min

_12_



8. #7124 &4

FANA B8 AOACTHG0) wet gHstdh. AlE 05 g 20% HNOs 10 mL
2 60% HCIOs 3 mLE FHstel F9ad wfj7h+] 714k 5 05 M HNO3zS. = 50
mLE F&arh EATEE FFE&HS £ F, o E vialel 8 mLY H3ste] %
=&doz  %la, 05 M HNOs2 dix72 s UdAFFEEET
(AA-6501GS, Shimadzu, Japan)® #4135} o FEA XA Table 79 2t}

==

Table 7. Operating conditions of atomic absorption spectrophotometer

for minerals

Item Condition
Instrument AA-6501GS (Shimadzu, Japan)
Lamp Item Ca Fe K Mg Mn Cu Na /n

Wave length (nm) 4227 2483 7665 2852 2795 3248 330.2 2139
Current (mA) 10 12 10 3 10 6 10 8

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

Lighting Mode BGC-D, BGC-D; Non-BGC BGC-D, BGC-D; BGC-D: Non-BGC BGC-D,

Burner height
(mm)

Fuel gas Flow

(mL/min.) 2.0 2.2 2.0 1.8 2.0 1.8 1.8 2.0

_13_



9. TAA=

RE BXANE SPSS program(SPSS version 17.0, SPSS Inc., Chicago, IL,
USA)E &3l 33 wb&sto] 543 Hdahy aodA=2 el oW, Student's

t-tests HAlste FodE HAS A

_14_



A 348 A387|7] € ANE F&

1. 4877

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

Evaporator : Rotary vacuum evaporator, Eyela, Tokyo, Japan
Spectrophotometer : Shimadzu UV-1601PC, Kyoto, Japan
Deep freezer : MDF-U5S2V, Sanyo, Osaka, Japan

Shaking water bath : JEIO-TEK SWBOS3, Inchun, Korea
Freeze dryer : ED 8512, Ilshin, yangju, Korea

NS Ok W

Clinical chemistry analyzer : Fuji Dry-Chem 3500, Fujifilm, Tokyo, Japan

2. NgFE H F

oy
i
o

A ANEUES 93 A7 FUHES -T0TolA 471% A1 F 100 g3 80% ethanol
1500 mLS 713t & 7S F23E 65°C 2] Heating mantle(Mtops ms—265 Ko
rea)oll A 3A17H4 33] F%3F t}3 Whatman filter paper(No.2 China) 2 ©]¥}&}%] 01,
ool 40C 8 Aol A rotary vacuum evaporator(EYELA VACUUM NVC-1100

Tokyo, Japan)z &W& AAstL At-53 5 A AWlgv=d H A7EHE9

A e
i
ol
o
o
N
N
©
o
X
1o
-
3
X
Lo
oL
o
fru
i
ot
o
_-
K
g
P
N
il
i
td
Lo
ol

o% rttlo

oft O

oo &

s

&kt Leest Kim(51)e] A ellA 80% dlga FE&°] € Fa=20 Y
< DPPH radical 2A 84S Ryon, =& 33 A4S wyra ste B

oA cee FE& Ak

>
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A4A In vitrodl A 43 229 gF 2 &4 =H

1. & Polyphenol &% =3

A7NEUES] e FEHE9 ZF polyphenol %2 Folin—Denis® (52)o] uwhz}
A3 E Test tubeo] A AZIEUEZ HZ AV EUE e F2E55 47

1 mL¥} Folin reagent 2 mL=S Y& & A2 4 387 A3 33 10% NayCOs
2 mLs FH7bela, olE  E3er §F 30TeA 4083 AA Ao,
UV-spectrophotometer (Shimadzu UV-1601PC, Kyoto, Japan)E A}-&3te] 760 nm
M FFEE =AU =4S tannic acidE o] &3l HFHE7 0, 0.2,
04, 06, 0.8, 1.0 mg/mL7} H&=% ZAAAoH, o] HIFFHORFE A F°

% polyphenol 3ZF& T+

2. & flavonoid &% =3

% flavonoid ¥ %2 Davisti= W WHGI) wat SAsAT A A7 54
=3 43 AV E 8-S FEES 77 1 mLel diethylene glycol 2 mLS 3
7}e v IN NaOH 20 pL& ¥ il 37C water batholA 1A]7F ¢t vkg-A171 3
UV -spectrophotometer(Shimadzu UV-1601PC, Kyoto, Japan)® 420 nmol 4 &%
L5 AN 254 ruting o8&t HF F=7F 0, 02, 04, 0.6, 0.8 =
1.0 mg/mL7} S %5 XA o, o] AHFrdoz2HE AlRF9 flavonoid &

& Fah
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3. DHHP radical £2A% &3

DPPH(2,2-diphenyl-1-picryl hydrazyl) radical &7 %< Bloise HH(54)S o] &
stol SAsEAT. A AVIEv=3 v AVIEHE dEE FE=S 44 1 mLy
0.2 mM DPPH 1 mL%& test tubeol] 3 5 &gato] 37CoAA 30&3F W54
UV-spectrophotometer(Shimadzu UV-1601PC, Kyoto, Japan)& AF&3to] 517 nm
ANA FHFE=E SASAUTE olu, &4 HwE fsto] A FiskA|Ql BHA,
BHTE o]&3dte] Fd3 Woz SAHsAth Hge] 9l 529 gz &
A AI-ARHZIY F352/FH7E8 F35)x1000] ¢ ste] Alqtsto] vk
t}.

4. A A=

RE BXANE SPSS program(SPSS version 17.0, SPSS Inc., Chicago, IL,
USA)E &3l 33 wb&sto] 543 Hdghyd aodA=2 el oW, Student's

t-tests HAlste FodE HAS A
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A5 In vivodl A AZ A 744 2 v JA S S

1. 283 &9 AlS 92 49

AEEES Sprague DawleyZl 553 21 3 48 nieglg L@ dEN] 0 (F)
ANA Fhste] FAistn A3 E=AlE o T4 3P PR E A5
5 G AF 140~141 g9 AS 3 (randomized block design)ol whe} z; A
g o 8uhgY 6w o ® ol ZE|QlE A Aol Aol 1nbelH Eefste] 457
AFSEEA T A (Table 8)2 AT (N), A -unZFH2HE Ao (dFT,
HFC), A W-aZ# 28 E 2ole 5% A 7| EYESE H7F(HFC-PRL), 1L
A-aZ = E Aolet 5% v AV|FUEEE A7 (HFC-PRH), A%-
aFEzEHE Aol 10% A AVIEvERY H7b(HFC-PBL), A -3
= Aolet 10% tX A7lgv=&e H7FHFC-PBH) .2 o] A et
A AFEH Aoli= AIN-93 AAAolE 7[F((Bh)o = Wt Ao
Table 99} Zth AT 2ol FA 10%9] lards AW Tz 21838493,

2 =
=

X
—

ﬂ

P

VL%

2} o]
IAY-AZFHAHE Aol ES o] FAL 20%9 whol=¢t 0.1%°] F# 2~H
STEetATh =3 Aol AG glo] FEIFALH, ASAH &
ZW L 1277 F71(08:00~20:000 2 ZH3ATh HF
AMA Aol ATom Yol ATt
oA 7]ke] AoldHFer ol Z+
)= T
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Table 8. Experimental design

Groups Diet composition
NV Normal diet
HFC Control diet (High-fat/High cholesterol diet)
High-fat/High cholesterol diet + 5% of Raw Peucedanum
HFC-PRL ) _
Jjaponicum Thunb. powder
High—-fat/High cholesterol diet + 10% of Raw Peucedanum
HFC-PRH ) _
Jjaponicum Thunb. powder
High-fat/High cholesterol diet + 5% of Blanching Peucedanum
HFC-PBL ) _
Jjaponicum Thunb. powder
High-fat/High cholesterol diet + 109 of Blanching Peucedanum
HFC-PBH

Jjaponicum Thunb. powder

YAccording to AIN-93 diet composition(55).
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Table 9. Composition of experimental diet

(g/kg)
Diet
. N HFC HFC-PRL HFC-PRH HFC-PBL HFC-PBH
composition
Casein 200.0 200.0 200.0 200.0 200.0 200.0
L-cystine 3.0 3.0 3.0 3.0 3.0 3.0
Corn starch 500.0 390.0 340.0 290.0 340.0 290.0
Sucrose 100.0 100.0 100.0 100.0 100.0 100.0
Cellulose 50.0 50.0 50.0 50.0 50.0 50.0
Lard 100.0 200.0 200.0 200.0 200.0 200.0
Mineral mix" 35.0 35.0 35.0 35.0 35.0 35.0
Vitamin mix”  10.0 10.0 10.0 10.0 10.0 10.0
Choline chloride 2.0 2.0 2.0 2.0 2.0 2.0
Cholesterol - 10.0 10.0 10.0 10.0 10.0
Raw
Peucedanum - - 50.0 100.0 - -
japonicum
Thunb. powder
Blanching
Peucedanum - - - - 50.0 100.0
japonicum

Thunb. powder

L2 AIN-93-MX mineral mixture and AIN-93-VX vitamin mixture(55).
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2. 4885E9 Ag

AT ES A T8 F 1247 A2 & COE 7FHA v o o
o Adste] dAS AFHSI 1,150 xgoll A 2027 dAEE A F S 2
sto] I A d g B 24 FA SAE ARRE ARESET o 3k Agx
A5 A=ote] 09% YA ATE Fol d= Y H UH FHEES Asa
AAR FES AAS & THFS AT S 24 &4 AstE dwetr] 8l
H% 523 -70C 2] deep freezerel|l X #3}3Ath

3.8 32 84 A E 229 §F FH

¥ <% alanine aminotransferase (ALT), asparate aminotransferase (AST),
alkaline phosphatase (ALP) % lactate dehydrogenase (LDH) &4 ¥ Zx=dto] 3
2o Halgzlela HAl s E A7) (Fuji Dri-Chem 3500, Fujifilm, Japan)S AM-&

shol Zg3herh

2

dH T THAAE(TG), T2Fd28E(TC), HDL-Zd ~H & Fd2 qAss)

AAL A4 71 (Fuji Dri-Chem 3500, Fuyjifilm, Japan)Z AF&3le] =4 3}9ch
LDL-Z# 28 & %S Friedwald? (T8 2HE - (HDL-Zd2HE - 44
/5)}(B6)ell ojste] Axtstdtt. AEAAAT] APE Aol o] &HE FHAHIIAS
(atherogenic index, ADT {(FZd2HE - HDL-Zd2HE)/HDL-Z 24

E16D st Fatd o, AEAAFAG (cardiac risk factor, CRF)(G7)= FE¢
2HES HDL-Z Y| 225 Uyo] tatadoh,
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v 22 % glutathione (GSH) $F&& Tietze2 W (62)S W sle] =AH3A+=
g zF 22 0.1 g3 108] (w/v)e] 5%(w/v) sulfosalicylic acid 2 mL
b gk ok 10,000 xg ol A 10E7F A4 E2 e ¥ 4AAS GSH 3% 5385 9
ko] AL-g3tdth Al@#o] working buffer 700 pl, 5,5'—dithiobis—2-nitrobenzeoic
acid 100 uL, 20 uL A5} 2 180 uL /& 7ste] 30TColA 33t Hx gk &
GSSG reductase &9 5 pLE #7F8tal 412 nmoll A 18 5ot W3ty =
gtk 004 mM GSHE Alxste] x234E 18 & F3=dd g &
kst At

o
a
N
NS
ol
o,
2
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8. 1 28 F AWAAL §F 53

2+ 8} #] A (thiobarbituric acid reactive substances, TBARS) &% =72 Buege
o Aust®] W63l wet wAste 1 249 awd FeEs dAsH
S TBA A19F0.375% TBA in 0.25 N HCDell butylated hydroxytoluene®] 3}
Fol 0.01%7F ¥ =5 Frheta, A dS spste] 2 e & 8CE 1587 7t
g o A WAAA 1,500 xg=2 1531 LAl et Ath A Y §8 == 535 nm
oA F43A Eﬂ, kst A e 43lo]  malondialdehyde
(MDA) 3st&F Eipa=
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9. TAA=

2 Ao dojx FBAEA A= SPSS (Statistical Package for Social
Science)& ©ol&dllA A EASIAT APvr Y HWE+RFAE TASAL, 1F
oGtz E FAA FoAdS HdAs7] fs dduiAl ZEAHEA (one-way
analysis of variance) AA] 3 % p<0.05 FFolA Tukey's testES o] &3 AL

A A (Post-Hoc test)S 2 A8k T}
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Table 10. Proximate compositions of Peucedanum japonicum Thunb. b

y blanching

(% )
Sample Peucedanum japonicum Thunb.

composition Raw Blanching
Moisture 4.44+0.23” 4.22+0.19
Crude protein 8.07£053"% 6.15+0.36
Crude fat 23.49+0.65 24.71+0.68
Crude ash 5.68+0.34 5.94+0.31
Carbohydrate” 58.32+1.21 58.98+1.31

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

YAl values are expressed as meantSE of triplicate determinations.

3 Significantly different between before and after blanching by Student’s t-test
at “p<0.01
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Table 11. Contents of dietary fiber in Peucedanum japonicum Thunb.

by blanching

(g/100 g)
Dietary fiber” Peucedanum japonicum Thunb.
Raw Blanching
TDF 37.72+2.51” 42.91+3.10
IDF 26.37+3.10" 28.18+3.10
SDF 11.35+3.10™ 14.73+£3.10

UTDF: total dietary fiber, IDF: insoluble dietary fiber, SDF: soluble dietary fiber.

YAl values are expressed as meantSE of triplicate determinations.

3 Significantly different between before and after blanching by Student’s t-test
at “p<0.01
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3. wEl 7

W7 EFv=e a9 S Table 127 Ao T 659 FadS £ 43
blanching %% X =
FTol AEHAY A AVisvEd U AVIEUE BT HAEE

fructose eFo]l 27t 14,014.92 mg/L¢ 12,477.86 mg/LE 7} =gk}

Lo

fucose, galactose, glucose, mannose, fructose, ribose? =

SR
dlo
o

A A7V EYEL glucose, ribose, galactose, mannose, fucose o & HZE

ANEUESY F F83d &3 blanching A% 27 26,091.36 mg/L¥ 22,229.13
mg/LE tzl A7|EvEe] A AV|EYU=Eel Hlste] 148% HAaHUY. AZFH F
65 freld R blanchingel ©]al] o] FFAH LA, 1 5 galactose®} ribose
o] gL FogHow FAEA oW E3| riboses 474% %2 7HA ol ZHAE U
o) gt A¥t= Ay, =, 27y 2 F5 457 A=vEd A blanchingell ¢
3 ol FaHEATE Baet AduEe F fFEd RS dF AldyEo]
A A uEe Hete] 625% FHAstdvhal Bargh AGA et fARSEATHE4,71).
o] A9 blanching®l| ¢J3] f&l9d o] FAaE AL blanching A4 5 71Ed ¢
g Ao dAstr SPH Aol oFsiA A He] Alo]7} ol ke

fFago] x2@so] §28 Aow AR

o)
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Table 12. Contents of free sugars in Peucedanum japonicum Thunb.

by blanching

(mg/L)
Peucedanum japonicum Thunb.
Free sugars )
Raw Blanching
Fucose 30.75+3.10"% 21 36+2.82
Galactose 617.24+12.36"" 489.43+15.96
Glucose 6,894.55+57.21" 6,579.38+55.12
Mannose 595.11+13.72 589.10£15.96
Fructose 14,014927:6165 12,477867:5938
Ribose 3,938.79+10.16™" 2,072.00+9.53
Total 26,091.36" 22,229.13

YAll values are expressed as meantSE of triplicate determinations.
2>Signiﬁcantly different between before and after blanching by Student’s t-test
at "p<0.05, “p<0.01, “p<0.001
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4. 74 ofvlw

A7lev=9 74 otveit §he E4% A3 Table 139 2ok 4 A7I54
=3 "3 AVlevE BT T 174 A obvite] HEHIA, T A opv =
Abol ke Zhzy 16,580.37 mg/100 g¥F  14,798.02 mg/100 g2 A A7]E =0l
Hlsto] v A7IEH=9] el 10.75% AU Kim 564 % dsv=9
ofm:=ike] ghaFol blanchingel 8] #A¥qvial Harste] 2 AFAvkel fAls)
Atk A AZIEUET O AVIEUE 25 FA oAl F glutamic acid9]
o] 7ztz} 238313 mg/100 g¥ 227313 mg/100 go & 7F4 =kal, vgow A
A7) 2 UEL aspartic acid, leucine, lysine, arginine <=o]lo w3zl A7 EUE 9]
749~ aspartic acid, leucine, arginine, proline <=°]th A ol w=Ab = A AV E
Uesa i AVIEUEY 5 obmxAh RS 747 703838 mg/100 gt
5967.08 mg/100 go & 15.22% ZA35FA 1L, leucined 3vF#o] zkzk 1533.12
mg/100 g 1,238.37 mg/100 g = HF ofuiit & 7hd FeFo] =urh £ 4
TAd A AZ|EHEe] " AVIE vEel Hlste T A ofnl Al W FSg of
vk g BE Ekou, A AVIEUEI v AVIEUES & oofu| At
gk F4 ofm kel Wl &2 Zh7F 42.45%9F 40.32% 2 W] szEAl YERY, A7 S
=2 Fog HoART, o]A3 Zo] blanching®l] ¢

I
af = 4 ofm=atbe] eheko] HA¥ A2 blanching A T el 84

d
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Table 13. Contents of total amino acids in Peucedanum japonicum
Thunb. by blanching
(mg/100 g)

Peucedanum japonicum Thunb.

Amino acid

Raw Blanching
Essential
Valine 982.67+6.14” 938.17+6.36
Methionine 130.40+2.47 116.39+2.52
Isoleucine 810.83+5.38" 685.63+3.64
Leucine 1,533.12+16.51™ 1,238.37+15.36
Threonine 853.02+7.10" 713.55%6.34
Phenylalanine 975.82+8.17" 816.96+9.01
Histidine 552.81+4.31 505.01+4.02
Lysine 1,193.71+22.26" 953.00£15.62
Total EAA" 7,038.38™ 5,967.08
Non-essential

Aspartic acid 1,818.52+20.41 1,740.87£19.62
Serine 809.67+8.09 727.36£7.61
Glutamic acid 2,383.13+41.07 2,273.13+36.47
Proline 982.58+12.33 960.55+10.54
Glycine 965.09+8.36"" 785.42+7.10
Alanine 969.07+14.38™ 28.72+15.54
Tyrosine 376.16%£2.12 305.08+1.06
Cystine 57.71+2.30™ 43.85+2.21
Arginine 1,180.06+22.05 1,165.96+28.67
Total AA” 16,580.37 14,798.02
EAA/AA(%) 42.45% 40.32%

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

YAll values are expressed as meantSE of triplicate determinations.
Y Significantly different between before and after blanching by Student’s t-test
at "p<0.05, “p<0.01, “p<0.001
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5. A At

AN EFUHES] AWAt 242 Table 143 2o A AZ1EUYE% b A7E4E
13F9] AL 9F] BESAHAEe] F 22F Akl HAEH AT A
WegveEs ozl AZlegvs 25 4 ABAl F E3AAES heneicosanoic
acid?] st#Fo]l ZV7h 41.67%F 41.78% % 7P ¥Ska, UL o R palmitic acid,
arachidic acid o2 HZEEAT. BEIFAPLAE linoleic acide] o] zHz)
20.97%%} 2091%= 7Fd =9kal, oleic acid, y-Linolenic acid =22 =%tk
A71E U529 blanching A3 9] A HAL A S ¥]3s] B blanching*] & 7} 3k
= HAA Fol, AVE "= F&
palmitic acid® el Noh 5 (72)2 A7V|EuEI 22 vy 3= #
s Az g wFe o Wil 2AdHE HH X34 F palmitic acid@]
gheko] 7bd woka, BX3AWAE F linoleic acide] 3ol 7 E=A UEh} B

AT Adsh fAE BFS mgh

—_

=i
=

ﬁ

HARE heneicosanoic acid, linoleic acid
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Table 14. Compositions of fatty acids in Peucedanum japonicum Thunb. by

blanching
(%)

Peucedanum japonicum Thunb.

Fatty acid
Raw Blanching

Capric acid (C10:0) 0.22+0.02"" 0.30+0.02
Undecanoic acid (C11:0) 0.21+0.03" 0.15+0.02
Lauric acid (C12:0) 0.07+0.01 0.10+0.01
Myristic acid (C14:0) 1.20£0.06 1.23£0.51
Pentadecanoic acid (C15:0) 0.53+0.06" 0.62+0.05
Palmitic acid (C16:0) 19.13£3.34 19.06+3.61
Heptadecanoic acid (C17:0) 0.28+0.03 0.26%0.03
Stearic acid (C18:0) 2.13+1.37 2.33+1.42
Arachidic acid (C20:0) 6.93+2.33 7.26£2.41
Heneicosanoic acid (C21:0) 41.67+8.69 41.78+£9.11
Behenic acid (C22:0) 0.70+0.06 0.55+0.04
Tricosanoic acid (C23:0) 0.68+0.03 0.72+0.05
Lignoceric acid (C24:0) 1.23£0.08 1.08+0.09
Saturated 74.98+13.56 75.44%£15.48
Palmitoleic acid (C16:1) 0.19+0.02 0.10+0.01
Oleic acid (C18:1n9c) 1.62+1.04 1.33£1.11
Monounsaturated 1.81+0.35 1.43+0.48
Linoleic acid (C18:2n6¢) 20.97+4.57 20.91+5.01
cis—11,14-Eicosadienoic acid (C20:2) 0.17+0.01 0.20+0.02
y-Linolenic acid (C18:3n6¢) 0.79+0.31 0.76+0.23
cis—8 11,14-Ficosatrienoic acid (C20:3n6¢) 0.54+0.24 0.53+0.21
cis—11,14,17-Eicosatienoic acid (C20:3n3) 0.31+0.22 0.27£0.17
Arachidonic acid (C20:4n6) 0.10+0.01 0.160.01
cis—5811,14,17-Ficosapentaenoic acid (C20:5n3) 0.34+0.03 0.30+0.02
Polyunsaturated 23.22+5.58 23.13+£5.25
Total 100.00 100.00

YAll values are expressed as meantSE of triplicate determinations.

2 Significantly different between before and after blanching by Student’s t-test

at "'p<0.05

_34_



6. 714k

A71EHEe F714F 2 Table 159 2tk & 7% #7]4ks £4¢ 4
7} oxalic acid, malic acid, acetic acid, citric acid, succinic acid®] & 5% 9 #
714ko] A& a1, tartaric acid®} lactic acidy AEH A Zdrh. &= F7)4F &
g A ATVIEUE] 24,212.83 mg/100 g, "X A7 EYEo] 15246.27 mg/100 g
© 2 blanchingoll <& 37.03% #HAHAT A AVIevE G AV|EUE BF

(e}

2 AZYA. A9 F714F &= 2% blanchingol] 93] #AHEAI, E3I
acetic acid®] &2 4515% +rolshAl AU Lee 5 (71)9 MEdyEel 4
H 59 #7714 F 4%F9 F7]4Fo] blanchingel 93] ZHAwHActar B 13k

A7} FAra .
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Table 15. Contents of organic acids in Peucedanum japonicum Thunb.
by blanching

(mg/100 g)
o o Acid Peucedanum japonicum Thunb.
ragnic Aci
Raw Blanching
Oxalic acid 127.68+8.14" 103.63+7.36
Malic acid 1687.15+12.36™ 1573.51+14.71
Acetic acid 1,6720.12+22.03™" 9171.02£18.71
Citric acid 038.27+13.37" 842.70+£14.20
Succinic acid 4739.61+8.74™ 3555.41+8.36
Total 24,212.83" 15,246.27

YAl values are expressed as meantSE of triplicate determinations.

2 Significantly different between before and after blanching by Student’s t-test
at "p<0.05, “p<0.01, “p<0.001
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A715H=S] HET A E 2 C &35 2438 Z7= Table 169 2ot A A7
EUES g3 A7IEVE vep A e 7H7F 1470 mg/100 g3} 10.73 mg/lOO g
ol¢lal, HEtYl E %2 77} 39.27 mg/100 g 36.04 mg/100 gol} L, HEFR
skeko Zh7b 32850 mg/100 g3 22159 mg/100 g & eyt Blanchingel <3l
A E % C 52 7Z+7; 20.20%, 8.23% % 3559% #AH A, HEFR Agb
Fe foHor rasdtt Ahn 5(73)2 FF, TUE, 55, AFA, A
AT FE AAA YER FAE 5% ALE dAE At ©E HEN A9 %
TES AT Ay A= Aol wep vERRl A e FASHaL, vlaA w
A9 gkl @ F e Al A9 Ag 5 dA= T oF 80%7F AAdE
FUED 5= v A e ol o 75~80% AR} FESQ Y Hast
Atk HEFY Al A A B-carotene T HQ B o2 Choi 5(74) FLUE 9
B-carotene ¥ HIF A Ag FE 0, 1%9AM = FoA7F UE WA oo
AuEE 2%oAM = dR ARtel we}l B-carotene $EFol FolAHow F7H8EAAL, Jo
(D)= 534 229 B-carotene T HFS LwFE 3%A tl I o
B-carotene o] F7hste] HIERY AC] @A S F7HAZIVEAL Bkl

H oo A= blanching®o] 23] A &4 ®|E}FIC] HE}Y A9} Eof H|sle] 484
HIEFFIQL MIERYD Co] ZFago] AA vehwed], ole uXe= #4 F HEY Ce

doll ofslf w3, ol o3 At HAFS AH ELHAY] Wz AdH™ Choi
S(THE Fuee v C g2 w3 Alzke] Frbeel weh fgasigion &g

A7t sEsk FHESE M Co F¥E foor /8 Kim H(76)e

FeHE e W F2F YoW AFTAZRY BAZTOl va ek Col &4l

Faselth ® AT A% blanchingd] o8 AwEel WeW A E @ C §EL
IS 3
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Table 16. Contents of vitamin A, C and E in Peucedanum japonicum

Thunb. by blanching
(mg/100 g)

Peucedanum japonicum Thunb.

vitamin

Raw Blanching
vitamin A 14.70+3.21" 11.73+3.33
vitamin E 39.27+4.11 36.04+4.58
vitamin C 32850628 211.59+6.36

YAll values are expressed as meantSE of triplicate determinations.
2 Significantly different between before and after blanching by Student’s t-test

at “p<0.01

_38_



8. F714

A7lEv=e] §7148 &2 Table 173 2tk F 8F 2 F714 Aol A%
i, F FIE dEe A AVISHEe] 464507 mg/100 g, HX AVIEU=0

3,630.86 mg/100 g2 & blanchingol] 28] 21.84% ZAFHAT. A A7Z|EYUE3 b
1 A7levs B 4% 8% 7714 T Ca ol 247 2,280.00 mg/100 g<f
2,009.00 mg/100 g & 7}4 =9ka, vt o2 K, Na, Mg, Mn s°]12H Fe, Zn,
Cud =2 vZFor vewgrt & A4 4% F 8F9 #7714 EF blanchingel
ofaf 7714 o] daEAoen, 53] Ko #HAae&S 33.8%% 7HE BWol #Hay
ATt Hwang 5(66)°] Halgh ghep= 2rol= W5o] 7714 e P& 4452 mg/100g,
Mg2 976 mg/100g, Ca= 555.3 mg/100g, K< 15447 mg/100g, Na2 59.0 mg/100g,
Fe& 429 mg/100go 2 Histel U&=z 2§t AZlgusd 7714 d3as=
zto]l & Bt Ahn (73)& #3, FvE, 5, AlaA, 4% & T2 dxA4 H
8 FA= 5% AMart b B o Fr1d 5 K gl FH ol el 4%+
Ao M BF A #FAEJIL 53] AlgH| ek FUEolA 4~5%1reo] HEH AT

EUAEREIAC S0 8

2
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Table 17. Contents of minerals in Peucedanum japonicum Thunb. by

blanching
(mg/100 g)
Mineral Peucedanum japonicum Thunb.

Raw Blanching

Ca 2280.00+36.47" 2009.00+39.04
Fe 6.52+1.34 6.19+1.25
K 1883.00+22.43" 1245.00+23.42
Mg 170.20+5.30 138.00+4.28
Cu 0.90+0.09 0.89+1.12
Mn 18.06+6.32 15.65+7.39
7n 3.19+2.34 2.93+3.48
Na 283.20+3.58" 213.20+5.02
Total 4,645.07" 3,630.86

YAl values are expressed as meantSE of triplicate determinations.
2 Significantly different between before and after blanching by Student’s t-test
at "p<0.05, “p<0.01
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A2d FAs 24 FF R 24

1. & polyphenol &%

Hezgd FJFES AEA de Bxse dE 23 dAMEEE phenolic
hydroxyl”| 7}
v Aggdd Vlss A= Aew deA JukTT).

ANEUHE oete FEFE9 % polyphenol &% =43 Ayi= Table 187 2
. A AVIEUHE 2 uz AVIEv=9 F polyphenol S 747 16.60 mg/gt
22.25 mg/go = Hxl AVIEv=Ecl A AVIEd=ol Hlste FoetA =A WErs
t}.

2o vygl g AaFel FuEe] HEzdd e 98 FuE d3 JFysE ¢
A 2G5 9] polyphenol®] S ZFZF 20.84 mg/g, 77.19 mg/g, 55.75 mg/gE H]
7he ARt 7k A elA polyphenol ¢&fol =A dERston HlX g
polyphenol o] 7} EA Yebwgtha Bt rh(70). Kim 5 (78)2] ol A
= &rkee] AdAdx, & A% Al polyphenol $&Fe Hlwgh A zpzt
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Aol AT ol2ld A= AE T A B AaFY dAY A vEFS 3
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Table 18. Contents of total polyphenol in Peucedanum japonicum Thu
nb. by blanching

(mg/g)
Sample Total polyphenol contents
Raw" 1660 + 1.207
Blanching” 22.25 + 1.32

YRaw Peucedanum japonicum Thunb. 80% ethanol extract 1,000 ppm (I mg/mL).

?Blanching Peucedanum japonicum Thunb. 80% ethanol extract 1,000 ppm (1 mg/mL).

YAll values are expressed as mean+SE of triplicate determinations.

4)Significantly different between hot air and freeze drying by Student’s t-test at
p<0.05.

_42_



2. & flavonoid &

=) Aoz AAst F4bst
ol mra &eEA Jdow gt &4, ksl ddF, Fdntold s FdaHE A
ah2hg 5ol Hauo] k(82,8

A7 EUE e FEE % flavonoid ¥ #2423 Table 199 2t} A
ANEUE 2 dF A7EUES F flavonoid S Z2H7F 4065 mg/g¥ 50.80 mg/g
o2 g AVIEYE] A AZIEuEd vt frolsiAl =A Ve

kst @S vEd= kg EolH mue e &ate AR dEs FEE
9] flavonoid &% 81 mg/g, @7 A& F=FE9] flavonoid &2 7.
Ba(84)¢ o] oNeEe FEHE9 flavonoid $H#EHS 4954 mg/g ol H
th(85). wEkd thE oF&2Z 3 flavonoid $#S Ha 3RS w HlH
gl & = AAT Chae 5(70)¢] A7-olA T flavonoid &S dlx =9 F
flavonoid ¥F&Fol €= Frubeol Hlel 4w A= E=A SA AT Hong 5(86)%=
AAE e Ag FHe XS Aol MR F oded AR dAkst &40
S7HS Balste] & A4 #e AT

webA 2 Ao A polyphenol ¥ flavonoid?} &8t 9 A7|EUES o]
2 Qs AW FastAel dFS A ez AT £33 blanching Aol <]
) A7 E %9 & polyphenol ¥ flavonoid & #o] %7 v}el} blanchingS 2%

o NEH 2AZ B8 A Fe duzengosn Ame.
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tlo
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Table 19. Contents of total flavonoid in Peucedanum japonicum Thun
b. by blanching

(mg/g)
Sample Total flavonoid contents
Raw" 4065 + 0.997
Blanching® 50.80 + 1.27

YRaw Peucedanum japonicum Thunb. 80% ethanol extract 1000 ppm (I mg/mL).

?Blanching Peucedanum japonicum Thunb. 80% ethanol extract 1000 ppm (1 mg/mL).

YAll values are expressed as mean+SE of triplicate determinations.

4)Significantly different between hot air and freeze drying by Student’s t-test at
“p<0.01.
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3. DPPH radical £A%

DPPH(2,2-diphenyl-1-picrylhydrazyl) = &< A& == vl AT free
radicalS A =& =2 ascorbic acid, BHA, W& olvWlF Sof 93] 3dd +
G o] HALMERE st S S8k ol o &ETHE).

M7 EVE e F=E9 DPPH radical £274% A3+ Figly 2ok A4 747
FUE 2 32 A7]EYE DPPH radical 275 7H7 87.86%<F 87.91%= H]
&t o™, blanching A F¢] F]24 Aoz WeolA vk thx72 A F4tst
A BHA®F BHT % HAgAkstA Vitamin C= Zh2F 84.30%, 85.87%, 92.15% = 4
Ebwith. A715WE29 DPPH radical A~7%5¢] iz, BHA % BHTHU 553
Z44S YA

Moon %(88)2 2l g&&2 AFA F+Z&5E2 DPPH radical 2A 5L 99 13.71%,
A71F & 558% = Hialdte] & A4} Afols Bk FuE A 14
2 HuEe] DPPH radical 24 %2 98 FuE 890%, vl HuE 3871%,
A FAus 3870%%E &Ao] molxow, 53] HI AUES A5 FpEe v
4399 ¥& radical 27 S HATHT0).

DPPH radical 275 S7F= 7kl o @qbst &4 =29 A3 294
polyphenol®] 2] & polyphenolZ ] Hgte] s Hatgols dde] F7tate] ~
Aypatsl A sfukgo] #odtE 234 free radicale] oAl AEE HHAHor =3
et WY elth®9,90). wekd 2 ATl AVlEu=dls %2 DPPH radical 2

AsE AL = Ao® Yy 3 kst a3E 7 =
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Fig. 1. DPPH radical scavenging activity of 80% ethanol extracts
of Peucedanum japonicum Thunb. by blanching depending on
concentration.

Raw Peucedanum japonicum Thunb. 80% ethanol extract 1000 ppm (1
mg/mL).

Blanching Peucedanum japonicum Thunb. 80% ethanol extract 1000 ppm (1
mg/mL).

BHA : butylated hydroxyanisole 1000 ppm (1 mg/mL).

BHT : butylated hydroxytouene 1000 ppm (1 mg/mL).

Values with different superscript letters indicate significant

differences at p<0.05 by Tukey's test.
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Table 20. Changes in body weight of rats fed high fat high
cholesterol diet containg Peucedanum japonicum Thunb.

powder for 4 weeks

Groups” Initial body wt. Final body wt. Gained body wt.
(g) (g) (g/day)
N 140.38+1.737N9 300.54+1.03™ 5.72+0.02™
HFC 141.38+1.80 332.90+0.55" 6.84=0.02"
HFC-PRL 141.00+1.69 309.28+0.91™ 6.50£0.03"
HFC-PRH 140.68+1.80 322.68+0.79" 6.01£0.05°
HFC-PBL 140.63+1.78 289.03+0.85° 5.73+0.01™
HFC-PBH 140.69+1.67 301.13+1.11™ 5.30+0.01¢

PSee the legend of Table &.
“Values are mean * S. E. of 8 rats per each group.
NS : not significantly different among groups.

"Values with different superscript letters indicate significant differences at
p<0.05 by Tukey's test.
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Fig. 2. Food intake of rats fed high fat high cholesterol diet
containg Peucedanum japonicum Thunb. powder for 4 weeks
Abbreviations : See the legend of Table &.
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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01
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FER

Fig. 3. FER of rats fed high fat-high cholesterol diet containing
Peucedanum japonicum Thunb. 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 8 rats per each group and different
superscript letters indicate significant differences at p<0.05 by

Tukey's test.
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Liverindex (gf100g body wt.)

Fig. 4.
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HFC-PRL HFC-PRH HFC-PBL HFC-PEH

Liver index of rats fed high fat-high cholesterol diet
containing Peucedanum japonicum Thunb. powder for 4
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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HFC-PRL HFC-PRH  HFC-PBL HFC-PEH

Fig. 5. Epididymal adipose tissue weights of rats fed high fat-high
cholesterol diet containing Peucedanum japonicum Thunb.

powder for 4 weeks

Abbreviations: See the legend of Table &.

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. Mesenteric adipose tissue weights of rats fed high fat-high
cholesterol diet containing Peucedanum japonicum Thunb.
powder for 4 weeks
Abbreviations: See the legend of Table &.

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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ALT {U/L)

Fig. 7.

60 T

40 -
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HFC-PRL HFC-PRH HFC-PBL HFC-PBH

Serum activity of ALT in the rats fed high fat-high
cholesterol diet containing Peucedanum japonicum Thunb.
powder for 4 weeks

Abbreviations: See the legend of Table &.

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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AST {U/fL)

Fig. 8.
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HFC-PRL HFC-PRH  HFC-PBL HFC-PBH

Serum activity of AST in the rats fed high fat-high
cholesterol diet containing Peucedanum japonicum Thunb.
powder for 4 weeks

Abbreviations: See the legend of Table &.

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.
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HFC-PRL  HFC-PRH  HFC-PBL  HFC-PEH

Serum activity of ALP in the rats fed high fat-high

cholesterol diet containing Peucedanum japonicum Thunb.
powder for 4 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.

LDH {UfL)
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Serum activity of LDH in the rats fed high fat-high
cholesterol diet containing Peucedanum japonicum Thunb.
powder for 4 weeks

Abbreviations: See the legend of Table &.

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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Glucose {mgfdl)

Fig. 11. Contents of glucose in the rats fed high fat-high cholesterol
diet containing Peucedanum japonicum Thunb. powder for 4
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.

Triglyceride (mgfdL)

12.
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HFC-PRL HFC-PRH HFC-PBL HFC-PEH

Contents of triglyceride in the rats fed high fat-high
cholesterol diet containing Peucedanum japonicum Thunb.
powder for 4 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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Totalcholesterol (mgfdL)

Fig. 13. Contents of total cholesterol in the rats fed high fat-high
cholesterol diet containing Peucedanum japonicum Thunb.
powder for 4 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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HDL-cholesteral (mgfdL)

Fig. 14.
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Contents of HDL-cholesterol in the rats fed high fat-high
cholesterol diet containing Peucedanum japonicum Thunb.
powder for 4 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 LDL-cholesterol in the rats fed high fat-high
cholesterol diet containing Peucedanum japonicum Thunb.
powder for 4 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. Atherogenic index of rats fed high fat-high cholesterol diet
containing Peucedanum japonicum Thunb. powder for 4
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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HFC-PRL HFC-PRH HFC-PBL HFC-PEH

CRF

Fig. 17. Cardiac risk factor of rats fed high fat-high cholesterol diet
containing Peucedanum japonicum Thunb. powder for 4
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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Triglyceride {mgfe)

Fig. 18.
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HFC-PRL HFC-PRH HFC-PBL HFC-PEH

Contents of triglyceride in the liver of rats fed high fat-high
cholesterol diet containing Peucedanum japonicum Thunb.

powder for 4 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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Total cholesterol (mgfg)

Fig. 19.
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HFC-PRL HFC-PRH HFC-PBL HFC-PEH

Contents of total cholesterol in the liver of rats fed high
fat-high cholesterol diet containing Peucedanum japonicum
Thunb. powder for 4 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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Triglyceride {mgfe)

Fig. 20.
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Contents of triglyceride in the epididymal adipose of rats fed
high fat-high cholesterol diet containing Peucedanum
Jjaponicum Thunb. powder for 4 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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Triglyceride {mgfe)

Fig. 21.
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HFC-PRL HFC-PRH HFC-PBL HFC-PEH

Contents of triglyceride in the mesenteric adipose of rats fed
high fat-high cholesterol diet containing Peucedanum
Jjaponicum Thunb. powder for 4 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-PRL HFC-PRH HFC-PBL HFC-PEH

Total cholesterol (mgfg)
=

Fig. 22. Contents of total cholesterol in the epididymal adipose of rats
fed high fat-high cholesterol diet containing Peucedanum
Jjaponicum Thunb. powder for 4 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-PRL HFC-PRH HFC-PBL HFC-PBH

Fig. 23. Contents of total cholesterol in the mesenteric adipose of rats
fed high fat-high cholesterol diet containing Peucedanum
Jjaponicum Thunb. powder for 4 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. 24. Contents of GSH in the liver of rats fed high fat-high
cholesterol diet containing Peucedanum japonicum Thunb.
powder for 4 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. 25. Contents of TBARS in the liver of rats fed high fat-high
cholesterol diet containing Peucedanum japonicum Thunb.
powder for 4 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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