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SUMMARY

1. Title
Development of Acanthopanax sp.—Mushroom Fermented Materials for Liver

Function Improvement

II. Objective of research

(1) Commercialization of Acanthopanax sp.-mushroom fermented materials for liver

function improvement

A. Standardization and stability establishment of Acanthopanax sp.—fermented

materials by microbial fermentation technique

B. Efficacy evaluation of Acanthopanax sp.—fermented materials(in vitro, in vivo,

clinical study)
C. Safety establishment of Acanthopanax sp.—fermented materials

D. Application of individual recognition for Acanthopanax—fermented materials

improving liver function

F. Commercialization and development of products used Acanthopanax—fermented

materials improving liver function

II. Content of research

(1) Development and production of materials improving liver function from

Acanthopanax-fermented materials

A. Standardization of Acanthopanax-fermented materials(analysis of indicator

ingredient or effective component )

B. Stability establishment of Acanthopanax sp.-fermented materials(analysis of

indicator ingredient, analysis of physical and chemical Characteristics)

C. Production and mass production technique establishment for Commercialization

of Acanthopanax sp.—fermented materials

(2) Development of producement improving liver function via establishment of

effectiveness and safety

A. Efficacy evaluation for improving liver function of Acanthopanax sp.—fermented

materials(in vitro/in vivo)

B. Research for mode of improving liver function action of Acanthopanax

sp.~fermented materials
C. Establishment of safety of Acanthopanax sp.-fermented materials

D. A trial product production used Acanthopanax sp.—fermented materials



(3) Application of individual recognition and clinical study of production used

Acanthopanax sp.—fermented materials

A. Efficacy evaluation via clinical study of production used Acanthopanax

sp.~fermented materials

B. Application of individual recognition for Acanthopanax—fermented materials

improving liver function

IV. Results
(1) Development of Acanthopanax sp.—fermented materials

A. Establishment of optimum culture condition for Acanthopanax sp.—fermented

product(solid) and development of materials

B. Establishment of optimum culture condition for Acanthopanax sp.—-fermented

product(liquid) and development of materials

(2) Analysis of indicator and principal ingredients in Acanthopanax sp.—fermented

product

A. Analysis of content for Eleutheroside B and Eleutheroside E in Acanthopanax
sp.~fermented product

Y. Analysis of content for B-glucan in Acanthopanax sp.—fermented product
t}. selection of indicator ingredients in Acanthopanax sp.—fermented product

(3) Study of improving liver function of Acanthopanax sp.—fermented product : IN
VITRO

(4) Study of improving liver function of Acanthopanax sp.-fermented product : IN
VIVO

A. The hepatoprotective effect of Acanthopanax sp.—fermented product in carbon

tetrachloride induced acute and chronic hepatitis model

B. The hepatoprotective effect of Acanthopanax sp.—fermented product In

D-galactosamine induced acute hepatitis model

C. The hepatoprotective effect of Acanthopanax sp.—-fermented product in fatty

liver model

(5) Establishment of safety for Acanthopanax sp.—fermented product(toxicity test) :
IN VIVO

A. Single- and repeat—dose toxicities test
(6) A trial product production and quality control
A. Capsule producement

B. Drink producement

(7) Clinical study



A. Clinical study product production and quality control

B. Clinical study for improving liver function

V. Accomplishment and its application plan
(1) Patent and paper
A. Three patent application, one patent registration

B. One foreign paper publication, five domestic paper submission, two academic

publication, two master's thesis
C. Participation of foreign and domestic exposition
D. Application of individual recognition
(2) distribution and marketing of Hurum Co., Ltd.

(3) Commercialization of producement used Acanthopanax—fermented materials
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Table 3-1. HAMI=ASHES AT ZHHZE 2719 £7|¢ d EFnE

= 7 27ty HaAiA EE(%)
- L27H &7] 27 9
1 100 0
2 80 20
3 60 40
4 40 60
5 0 100
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Table 3-2. HAMIF=AGHE A% AU IZE 2719 E7]9  ERHE

o719 AAuA TR &(%)

=4 S 27 S 9
1 100 0
2 80 20
3 60 40
4 40 60
5 0 100
(1) ©7}9] wADe] theek HAukz B
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@ Y - erh(E719 D A B 2 SAE AXH 2L 2719 24
2o ¥ & 44 WA MG S(FAHAL 27ty e] 7] <
o] Hlgo] 80:20, =FT oM AR FFHAL 50:50 )2 EF/TT vhs HA
FEIFel 63+3%7F H=F FAFE FAsL 121CoAA 4023 12 3
O e MASde A58 s 449 A =(FAMAT FFH A
<2 2 24C)o A FAMA L 14Y, =FFFoHA L 40Y

Ll

@) o7b-BERBE A A FEa 3y

Oh AAMGE=d SFHLF

S)
o
N
Nl
X
n
e
i
2 o
)
re
=
N
fu
=
S
(Y
>~
>
2
Ll
=
o
!
o
o
Q
)
=
=2
>
=
o2
>
N
rlr
Sl
o
fru

2SS FHiA RS HUtEHE BERujR e o

£ Ax Whete MEd Yo FASLA I

@ elFEE} o] WE AT HABAMNAL FobE nRste] thso
AAB2AE et 0 BERAS AEIAYOH, 1 HAE FolA FobE
o] g3 WEEFO S5t T Bekslo] B AFINE AABHPIAR Hob

(h 3
D 75 2D A8 . B AFAA FATFE AL AW (Ganoderma lucidum;

KCTC 6729), 3w A (Phellinus linteus, KCTC 67192 A=A E A&

gPozHE FFutol AlGstF oW, =Fg oM A (Hericium erinaceum)®] 73
% FFUgn 2 EFF8Jeungpyeong, Korea)oll Al EFrurolr] A3ttt 7t

M

o 8}

Zte] #FE B AT AHE3l7] 98ke] potato dextrose agar(PDA, Difco, USA)

Aol 4] 1569 A 02 At vjfet] RastEA AREstAT. 4 #FE HE

g 7IAE AESH] 9l 2ota E7]9F 42 AAE dFolA FUS AHE
A+

@ HAFFE fgFxd @ A 0 AN, FEHA FHEREY) Axe

PDA WAl HFsta 28C oA 747 wjeksk & cork borer($8 mm=z A

.

oot
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st #2335 9HEo] potato dextrose broth(PDB, Difco, USA) ®i=#|7} 100
mL BEFFo JE FZgaFd 5~6712 #FU2IE HEFSIY 697 A
el &F(SI-400R, JEIOTECH, Korea)3t v #3f7](Waring, USA)Z & 3}slo
oAl PDB ®iA7F 100 mL¥ 550 A= daEet==0] 9 mLE HJFsk 5
DG FHA L 6Y) HiFsted FHo= ARSI B =Fa oA
02 AzdE HUYLEE 24CE 3 on, FTHOE ALE

fo
i
flo
oF
e

=<
471
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2. 71 HRES ARALAE E FLAE £4
7} AE
D NEEx
Oh - daEe] HagH B FEEY FHAS AT F s AxEE FHEFe A
TGO RN, BEES AHEFURE AYGSIN FEES BT + e e & Hddgstn
Lig
(b 4Hsts 402 gz AaE oot dasade] AFAHAEYS F848S &
st EF3E A7 SAEFAEE AEstaa 3
2 WERE&
b A= 7tef ety HaEe] AExEd A0 wE APEASR
(W) erta)-28Ee] AF7|EAA 2 A8 SHEE9)
(th e7t-TaEo] 7IAe A AE : opv|gh At 5 AEEAS 53 54 AHE
(D) A= wiefst o7k MaE(3ADe]  Eleutheroside BeF E gHaF 4
(vh) i g et - R ES(IALEE)Y wEFEFIH B -glucan) & 4
. AFrdEy
D) - EEAREE)LA & 2 AR
b 9_7}f4-‘%}§%(5’_ﬂl TaE)e] T34 0 44 Uta-wHATaEe] HO0E 10
T2 Fastil &F FEAA A HBTY === 6A3tE¢ —"ﬁ—%é = “ﬂd% 2
HHE3le] §32 FEES filter paper(ADVANTEC 5A, Japan)® o33 o2 1

brix FE7FA w3t SAAZUsin, korea)ste] H.O0F&=E 23} O%Ethanol—r
= BEgs Ad9e.
(W) 7)-HEE(TA)e] Ly JEEA - Al AAIgE WhHo g 53]
(2) 712 EE(IATEE)AA ] ANETE
Table 3-3. A& ANEZ AL 271y ¥EF 2719 HA A 2EES EF

)
ﬂ

I R €71 : ¢ L) A 53} sample number

L7 dE 8:2 WaterZ F%/ 521%E NR-5011

5:5 Water2 %/ 5412 E NR-5021

8:2 70%EtoHZ &/ 52470z %E NR-5012

5:5 70%EtoHE %/ S241z2E NR-5022
LIt FAMAEEE 8:2 TEEUE FM-5110
LM e R o AT R E 5:5 TEEUE FM-5120
L7 g ATEE 5:5 1EEUE FM-5130
LI FAH AL A= 8:2 WaterZ F%/ 5244%& FM-5111
M- e T oA EE 5:5 Water2 +&/ $240%E FM-5121
LTSt EE 5:5 WaterZ F&/ 5 21%2E FM-5131
o7 - FAMA L EE 8:2 70%EtoHZ 2/ SAAZE FM-5112
St e T olHATEE 5:5 70%EtoH®E %/ SAAZE FM-5122
L7t -G AT EE 5:5 70%EtoHZE F&/ 5 AZE FM-5132

*NR : A=, *FM : &8 &
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(3) Eleutheroside B¢} Eleutheroside E &%

)]

()

EFgA3 AJggde] %A : Eleutheroside B 372.37, ChromaDex, USA)
9} Eleutheroside E(FA}2F 742.72, ChromaDex, USA)E 247} 2.5 mg¥ S #3514
9 20mLZ 833 o methanol(100%, J.T.baker, USA)-S 7}3sl 100 mLZ 3}
Zyzke] FFddow STt xEAAA A 0.25 0.5 1.0, 1.5, 2.0, 2.5 mL
FHata Ags 10.0 mL7F ¥ =5 methanol& 713k A -83Fe] Eleutheroside B<}
Eleutheroside E7} &&¥ EFAL Axsdth AE 100mgES Z+2z 10mL
Volumetric flaskell ¥ a1 Water 2mLE ¥ ¥ Methanol2 &3l|ste] 10mLo]
Al 3 = ultrasonic cleaner(powersonic 420, hwashin tech, korea)ollA] 40& <t
F23 & HF 10mLE 3 AL 0.45um membrane filter(ADVANTEC, JAPAN)Z
o st AFEHOE 5.

High Perfomance Liquid Chromatographyell 2gt A= : 7] ZAd FE8&A7
ANFgdS u&da m=ZutE 2R3 HPLC, WATERS 2695, USA), Photodiode
Array Detector (PDA, WATERS 996, USA)E A}&3}o] Capcell Pak Cig Column(b
um, 4.6mm 1.D.x 250mm, Shiseido, Japan) i1A7del o]&FS Acetonitrile} Water
7} 15 @ 859 H]& = isocratic flow”} = Al 1.0 mL/min F4&2.% 3tal 220 nmap-of
A Alzd ®2293 AREAS FAUstd FEEAH St o AFelA
Eleutheroside peak WA y=2°=2 Eleutheroside?] & x5°=2 39
Eleutheroside B¢} Eleutheroside E¢] A#d-& 2t Al@d&dd /8 T

e At A+

£

o n9L'

(4) HlEl=F2H B -glucan) g £

o))

(h

)

g -glucan 412 Mushroom and Yeast beta-glucan kit(Megazyme, K-YBGL,

Wicklow, Ireland)E AF&3Fe] f-glucan 4ol upal A& 3%+

A& 100 mgS 50 mL £3F2] glass test tubeol] ¥ 1.5 mLe] 37% |4HS ¥

30C &M 4583, 1580k TAEEA AR T 10 mLe) FR4

Akstn R F BE BolA cap® =&dA dolwe FHiolM 583k

AZ T, cape ©Ed] a1 100C T8z A 2A12F FF wRkAZ B W7t
3.

Al71aL 10 mLe} 2 N KOHE ¥ &3 s d4&2(1,500 rpm, 10 min)s}o]

oo it

S 0.1 mLol Z+2F 0.1 mL&¢] exo-1,3- £ -glucosidaseE F71gF 3 40T o A
60% 7+ WF3-AlA Total glucan &4yl AF&3FA T %3 100 mge] A& 50 mL
ol glass test tubed] ©ol 2 mLe] 2 M KOHE Yo €5 FEZFoA 208
FoF wWHHAIZl 2 8 mLe| 1.2 M sodium acetate buffer(pH 3.8)2} 0.2 mL<]
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amyloglucosi-dase plus invertases 21 E33 & 40C FE=FA 3087 vHE
A7 & QAARY (1,500rpm, 10min)dte] A5 o] 0.1mLe] 200mM sodium
acetate buffer(pH5.0)2 713+ AES o -glucan &2 AF&3F3 ) Total glucany
o« -glucan 48 Al 70 3 mL2] glucose
oxidase/peroxidase/4-amino-anipyrine(GOPOD) A 2F2 Ho] 40T F8-Fo|A 20&
7+ Wk$-A1Z1 3 UV-Vis Spectrophotometer(UV-1650PC)E ©]-&3te] 510 nmol| A

FEEE A8t (MDA et p-glucan FF%)S = HEFH =
B-glucan@ & (%) = Total glucan &% - a-glucan 3= (A) 2]

(5) A KFatty acid) 3HeF 224

b QH-HEE AN BE Y5 Y diethyl etherE 7}sle] Soxhlet FEHOZ
16412 F=ate =AW S 92 o Metcalf 59 #HE6G0) F3ste] 0.5 N
sodium hydroxide/methanol solution®.2 7}=83] Azl 3, boron trifluoride
methanolS 7}3le] methyl esterstA|zl o8 GCE E4151H 5.

(tp) olmj AFE3F GCE= Hewlett Packard 5890 series 1S AM&3}3al integrators
Hewlett Packard 3396 series 11E AF83t3th. GC column SP 2340 fused silica
capillary(30m x 0.25mm 1D)E AF&3lR 1, B 5= 160T oA 3837F FA A
21 &, B3 3CY &= 220C7HA 23tk GC 47 2 HE7IFD)Y &
EE 240C ¥ 250C = 3t XAl dAArts, §458 0.8 mL/minz st
split mode(split ratio = 60 : D& FYstIct A7)} e

M3t g AL,

xHoz Aite &

6) fre]obu| gl ek 4

b AN&e fFEAS . ety HEEY fY otrkAt BAS % AR fFEA
g+ waters®] AccQ tag methodo] we} Waters AccQ - Chemistry
package(waters Co., US.AZ At ARSI =Tl WA Kitel  FAE
6-aminoquinoly-N-hydroxysuccinimidly carbamate(AQC)®ll acetonitrile ImLE ¥
55C¢] heating blockoll A 1083t 719 &3] 3t G =43t WA okS 2A814]
o A5 78 otuAt A4S 93] A A" AlE 10xLE sample tube®
%% % Borate buffer 70 L ¥ 31 w24 &3 & ZA 5> AQCEH 20« L
E A7bsto] A2eAM o &3 WASAT. 1 F 55T olA 1083 vk ARl
HPLCE &43stRom Ao AHEH &47]7]9F £4x1e Table 3-83 Zow
standard=Z+= Waters amino acid hydrolysate 40 L%} water 960 L& &33 3
ANzet 22 WHow AHeste SHA =
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h #4717 2 2427
] )

Table 3-4. £47]7

2 g4z

Pump waters 1525 binary HPLC Pump

Injector waters 717Plus Auto sampler

Column oven waters column heater module

Detector waters 2475 multi A Fluorescence detector

Ex : 250nm  Em : 395nM

Column AQC-Tag C18, 3.9x150mm

A : AQC-tag Eluent concentrate A 100mL : water 900mL (v/v)

Mobile phase B : 60% acetonitrile

Flow rate 1 mL/min

Injection Volume | 5uL

Temperature 37C

Software Breeze system Ver 3.20
Time Flow rate %A %B
Initial 1.0 100 0
0.5 1.0 98
15.0 1.0 93 7
19.0 1.0 90 10

Gradient 32.0 1.0 67 33
33.0 1.0 67 33
34.0 1.0 0 100
37.0 1.0 0 100
38.0 1.0 100 0
45.0 1.0 100 0
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3. &7ty HEES VN HE D : IN VITRO

7y AE
D NEEx
b Ita - aEo] A= 1 7]
=} screening test .
W o7ty dasE 3% D M -FYANALEE, UM -e R doHATEE, 2Tt
O-FEATEE
(2 MEg & -
b A FE=d oz wigE 7ty HEEE 3T st AEZE o] &3 TE

off
=
r>4
off
_,lg
t
rlr
)
f
l-oll
i:op
:J_
ftlo
o,
L
of

ol
N
do
o
—

p Margge AFE 3 ErA(CCl, carbon tetrachloride)oll ¢3F M| Z o] A -G=HF
Mo g Microculture tetrazolium(MTT) assay, ALT, AST % LDH Ao =4
< &% 7h-HATEE AEY I Ve Eee IAE Rt} 3w

7% A Ao ARE-3SE 'HepG2'(HC18302)+= A EALANE FHASPozH
B Lol /\}%5}9&1, AR FAYETOZ Silymarin(S0292)-2- Sigma(USA)ef A

(h) A= FBS Gold(PAA, A15-751), DMEM(#30-2003, ATCC), DPBS 1X(H15-002,
500ml, PAA), Trypsin-EDTA,0.25%(1.11-002, 100ml, PAA), DMSO(BIP-1, 50ml,
Bioniche), Penicillin-Streptomycin, 100x(P11-010, 100ml, PAA), Trypan
blue(T8154-100ML, sigma), HBSB(H6648-500ML, sigma), MTT(M2128-250MG,
sigma), ALT(GOT) detection Kit(% &<, AST(GPT) detection Kit(F &b,
LDH detection Kit(d-&A°HE AH&3tA =

Q) AE 2D AZAZ
b HAAgaxdow Axd rt-Ha s A (Table 3-5).
Table 3-5. 2719 HAdaxAoE wWjgd TEEL AE

A& No. A

NR 5100 LIb7IAI8} S 552 EFst] EE FESt] FAAx 2L AR
=

FM 5111 27 (7R U=8:2)-AAHAL T ES EZ FE3l] FAAR BLs A8
FM 5112 L7 (714 Y=8:2)-F A M AL E &S J0%EOHE =38l SAAx B33 AR

(
(
M 5121 | S/bo|(pA:od=55) et g dol M L B S BE F2d0] $41
( B
(
(

FM 5122 $7}9)(71A): 9 =55)- s FZ o AR EE-S 70%FOHE &3] FA7AZ B2t A8
FM 5131 S (7}A: =55 A AL T ES BEE T2t SAAR Bd3d A8
FM 5132 S (71A]: U=55)- AT H AL EES 70%EOHE 538t TAAx 233 AR
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3

(@)

®)

(6)

)

(b Zzte] oAt aEe] HOE 102 Fustal &7 FE4AM BT &
E=E 6AIESE 234 F 7T0%EthanolE 108l 2 FFstal &/ F2743| oA 85T ¢

bt
N
X
off
Ay
QL
°
offt
nm
ﬁi
%
4]
@
)
2_‘
°
E
i
e
AE
="
>
bl
o

(th Ztzt dojd NFE  H09 70%Ethanol Z-7+e] g &rjo] 10mg/mle] == =9
% 0.2um Syringe filter(431219, Corning)2 o #3}a HBSSo| 94 s&E=E 348t It
71 MAEH HES A% TAZEADY AEE A S

TEA| 2 Al <

b A3 AHgHE HEE AEALAE 1223 (KCTON A HepG2 (HC18302)

EoFol A wjFsldh wj kel A= 10%2] FBS(fetal bovine serum)7} 3=

)= DMEM(TCC, Catalog No. 30-2003)& wjAZ 3t 37.0° CAlA 5%
COy(carbon dioxide)E g3t m ottt SubcultivationS 1:4~1:6 Bl &2 Z13Y
st om, vk St MiAlE dFLo 23] AR Wi = wAS T FASAS

(L) HepG27F w29 80%= wieFo] o] FoiH S w 0.25% Trypsin-EDTAE A 2|3}
AZZE vlgo A do] 1x10° cellssmL® 10%FBS7F %£3¥ DMEMo| s}l
96well tissue culture plate(30096, SPL)el 2+ wellell 100 ¢ LA &3} seeding s}

2

o] 24A17 & M 27} plate viEe] & BRAE A=A FRlsty X AE FF
2 AHEs
ANgol ZHAE A7 96well plateo| A 24417 vl SE HepG2A ol ik i< =
DMEM(serum free)® ZolFi FHE UM AREFSEd UL ARE

01

Zz+zk 1.0, 0.5, 0.25, 0.125, 0.063 mg/mLe] T&E= AEH3] M35t well & 10 L8 A
7hskal 6, 12, 18413 &<k A 23+

At 84 (CCl4, carbon tetrachloride)oll o]k HA|29] ZAFE © 7 AXtE
57F A7t 9458 % 10mMe CCLE &-#3F DMEM(Gserum free)o. &2 ZopFil 71

o 2R T AIEE wi ] AlEEAES FEEAE

Microculture tetrazolium(MTT) assay : 10mM<e] CCLE A Elsle] A XS] S-H/F=7}
#Ed % Smg/mLe FE=Z DPBSAl =<1 MTT(M2128, sigma) stock solutione 7+
wellel] 100 . L3 %O%—?—J_ 2A1ZF &9+ thA] CO2 incubatorel] 2o djF3lA . WellS
z4 2= 77114101 Hepd A4 (formazan)o] HEE oA Boj A x| FE=5 welld &9

2

Al

AA3] AA I T 1001 DMSOS Yol Bt AALS =92 AAo] H& wHi}
A4 &] %—“.% 96welloll &7 ELISA reader(Bio-Tek, powerwave XS)& 540nme] u}7o
A FEEE AR

ALT, AST 5! LDH 2749 4 : Alx 4o f=8 HAZ wjdd<s Al ALT,
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AST % LDHe| 24& FEAlcflA Fuls Kitg AHgshel Z43k9e. 242
)2 A4 1o W witle FAE A4et, SHANET BHL 100% FHO
2 3o CCLol 9% BHAZS] BHGE A ARAY 3 PP

e AdASE EHWE TS W aHY L.

HE-g-o A o] 1000 AA
A2 1) U/L = X X
gl F Ao Hy 6.22 min

fuA

=

6.22% 340nmolA] NADHY 2y & E3A 5
10002 U/mLE U/LZ w4 = A4

AAE (271535 a- 7535 b)
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4., o719 & ES UM AE () : IN VITRO

7y AE
D WEEsE
b AlEF] 2 715 NAAE, 2ot dE FEES UMY 4R E9 5%e v
B7rskaat
@) W8 -
(7P 1 in vitro test &, Al#FR 3 WA 71eAEFH M9 dERA 59 B A
Foll A g 27ty FEE Aoty A%S v AESIA T
Y 711%141510 A+ 3LEkA(CCl,, carbon tetrachloride)el]l )3 7HA =] =46
S 2 Microculture tetrazolium(MTT) assay, ALT, AST % LDH €49 A
o

& B R-EARER ARel 4 AN B 24e GeHLT 99

b

H}

ol

71 N ATl ARS8 'HepG2'(HC18302)= A EAYAH FAAgozR

Bl Eofutol ALE3IH T, AR FAHUFRTOZE Silymarin(S0292)-S Sigma(USA)el A

Tkl A& A=

(h) A= FBS Gold(PAA, A15-751), DMEM(#30-2003, ATCC), DPBS 1X(H15-002,

500ml, PAA), Trypsin-EDTA,0.25%(L.11-002, 100ml, PAA), DMSO(BIP-1, 50ml,
Bioniche), Penicillin-Streptomycin,100x(P11-010, 100ml, PAA), Trypan
blue(T8154-100ML, sigma), HBSB(H6648-500ML, sigma), MTT(M2128-250MG,
sigma), ALT(GOT) detection Kit(%g &<, AST(GPT) detection Kit(F &b,
LDH detection Kit(d&A°HE AH&3tA =

Q) AE 2D AZAZ

b BHAF AlE, 271 A= 24 3 eoh]-HATEE & AHESkla(Table 3-6).
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Table 3-6. @719 HALAZACE gl TAEY AR

A& No. A4
FM 5111 27H(71A:$1=8.2)- FAHAN R EES ER FE3t AR FL3g AR
FM 5112 274 (71A): =8:2)- B AWML EE-E 70%EOHE FE3+] TAAx ET33 A7
FM 5121 27 (7HA:Ql=55)- T o AL A E S B2 &5l FAAZE BUss As
FM 5122 27H (71X d=5:5)- = FF oM AL EE-S 70%FOHE FE3le] 52z Buslst A=
FM 5131 QM (7}A: =55 S F AR EES ER FE3Y FEAAR B3 AR
FM 5132 Q713 (74A): Q)=5:5)- A AL B &S 70%EOHE FE3te] 5AAx BUsle As
FAHZT Silymarin(S0292)
ERAF 1 NHAFE 1
Bl 2 ANHAE 2
EMA} 3 ANBAE 3
EMA} 5 NHAE 5
LUy 4E SIMAEEY] Y =5:5) €F FEE

(3) THAIZ wlj ¢
b A3 AHEEHE IHHEE AEALAE FHA2B(KCTOM A HepG2 (HC18302)
E EofdltolA wjefslitt. il A= 10%<] FBS(fetal bovine serum)”’} Z3+H5
o] = DMEM(TCC, Catalog No. 30-2003)& ®jx|=Z 3} 37.0° ColA 5%
COy(carbon dioxide)E &g3te] mj sttt Subcultivation2 1:4~1:6 Bl &2 Z13Y
stlow, HiGF <t HiAl= dFLo 23] ZjRI A= wA T FAS A+
(U HepG27t & 9] 80%= wjFo]l o] F% & w 0.25% Trypsin-EDTAE A €]}
AZE vtgoA do] 1x10° cellssmLE 10%FBS7F %3¥ DMEMo| st
96well tissue culture plate(30096, SPL)ell 2+ wellell 100 ¢ L& &3} seeding st
of 24N%F ¥ AlZ7} plate vigtel] & RREQIEA Flstal HAE AF A5
2 A8+
4) N5 ZAIE AHE : 96well platedl] A 24A17F vl FE HepG2A| o uj < wjA &
DMEM(serum free)2 Zolsi FH|d AlgE 22+ 0.5, 0.25, 0.1 mg/mLe] =
A& 3| M ete] A28t &
(5) AbA3ebA(CCl, carbon tetrachloride)oll 2@ FME2] EARE 2 ASE
Ag57F M7 ¢5d & 10mMe] CCLE 73+ DMEM(serum free)o. 2 Zrol
d=

I 9 2AZE B AEE Hgste] AESAHES FESIA S

o
N,
S~
e

Rl
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(6) ALT, AST ¢ LDH &4 =4 : Az 540 F=4 A=z wigdS FHsl ALT,
AST 30 LDHe| 24-¢ FEAolA Tujd Kitg AHgstel 2439%
)8 A4 20 Gk initlLE FAE ALEAL.

N\
ol
ol
ofd

Hhgo] A o] ) 1000 AA
X
Wl F A ) 6.22 min

=
=
1>

2) U/L =
6.22= 340nmoll A NADHS 28 & F3A4+

10002 U/mLE U/LZE 8= A4

AE (Z7)1FZE a - 371535 b)
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5. &7ty HEES WM HE Q) : IN VIVO
7t A8
D WEEsE
b oto-HEaEAAT 54 3 A 2 v 2 A RdolAe] 3t Zls A g
FaEAES &
() 719-daE4A7F At BdedlA 7 75 i@ fFa8s gl
2 My & -

(7h CCly2} D-galactosamine ©] 83 FA7ras] =2

(L) CCLE °l&3 7t 3 sl =d
(th Ethionineg o] 83 A3t molA ertaf-2taEe] b 75 MdEsS AES
1 i
(2D ethanol& °]&3F Azt molA erlv-da=e] 3t Vs Mdass AESL
A gk
R R e
D Arggtgaz =8 34 2 4 33 A 2l 31 7e i &3

b AtstRRAo] o3 g4 3P Al 2l f

@ 5% Sprague-Dawley (SD) rats 21& Huighte]l LG A(SHE, F=)olA I+
o S Ao AHESEA S A
B & 2979 ratsE AFSEIA A, AASEE S AT AZAAAE e 2ol
5 :50 % £ 10 %, =% : 200-300
Lux, 7]« 12A%F A F/12A3F &5, E_Uéf\lﬁ P 8A ~ 2% 8A]. A
A (FA4 2 A8l vlad), e sAduzd(E48 3
As Suh), 1719 FANZHEA 3 As %‘%}, sﬂymarm 25 mg/kg F4), 3
MY FM-5111 EAAFEH(FAE 2+ A3l 7%, FM-5111-L ; 50 mg/kg,
FM-5111-M ; 150 mg/kg, FM-5111-H : 300 mg/kg), 37§¢] FM-5131 £ A&7
(F4 7 A3 2, FM-5131-L ; 50 mg/kg, FM-5131-M ; 150 mg/kg,

FM-5131-H ; 300 mg/kg) o2 AAstH 1, 2 7 F 859 ratsE FA8tH L.
@ AESEACCll o7 54 3F A8l 2dolA 27ty BaEe 3t 7ls JiA
85%7= SD rat FAHE 12A417Hs A24]A]z1 H Silymarin (Sigma, Steinheim,
USA) == o7ty 28 & FEE(FM-5111 =& FM-5131D)< zondeE o] &3}
AT Foslal, 4413 3o CCly (Kanto, Tokyo, Japan)E olive oile| 1:4 (v:v)€]
Hl&= 3]435to] 636.8 mg/kgo| &FC =2 13] 53 U FAsto] b &4 2
StAw. w48 U AAE FES F, 6A1ZF HAoll Silymarin == o7ty HEE
FZE(FM-5111 == FM-513DS AT5Fo 39s. Fo &, 4843t F ol ethyl
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ether (Duksan, Gyeonggi, Korea)u}&3stoll 7|&3te] EHRthzeoA x| sl
] aspartate aminotransferase (AST)®} alanine aminotransferase (ALT) &
4 54 =

() At stebdol ok vk XF As =l

@ e AET A2 94 % Zdl 2hoAe ekl sdeA 2A

ol
-

R
o 1:1__'

@ Ardsteba(CClyl &7 whA 3+ sl 2doA 7ty HaEe 3t 75 Al

§5%7F= SD rat FAHE 12A12kS A2AA 21 F Silymarin (Sigma, Steinheim,
USA) =& o7y BHasE FEE(FM-5111 =+ FM-513D< zondeE o] &3}t

AT Fosta, 44xF $of CCly (Kanto, Tokyo, Japan)E olive oilell 2:3 (v:v)$]
H &2 3]st 3184 mglkgo] ¥ o= 13 B4 W FAste b E4e 12
3RS 11 F, 6417 Hol Silymarin =E 27}y # FZE(FM-5111 ==
FM-513D<& 7% sttt o s 15¢zt wt 3

(Duksan, Gyeonggi, Korea)u}3stell 7l E3ste] HROl s A st AU
ASTe} ALT 845 =4 s+

85
B F33 & ethyl ether

(th A%, &5 4HF, Am 4AE 2 FF 34 9@ 7 A5 4

4% AYFE A4 T, BPL A

AzH 7 FAY rat AFS RO E oty FAo wt 1 AFE AHA
St =
IH3 A 4=(Liver index) = liver weight(g) / rats body weight(g) x 100

=

(Zh gAY sterz HA - Agol F5E ¥, ethyl ether2 v ste] 7j&Este] &H5
SHolA AP AL YAREB000rpm, 1583 F, dHE FHslo] AHAF
49 7](Hitachi7060, Japan)& °]-&3te, ASTS} ALTE SH 33 +=.

(mh A B4 . A4¥g249e J7Y Z2FH1AE YeERJS ™ SPSS program (SPSS
INC,ver.19.00 o]83te] ddufx] E4HEA(one-way ANOVA)S HA|s%oH,
frejdol #EHA dExzTH A7t e AETS Fdstr] 91l Dunnett’s
t-teste] ohF%

e

ox
o
o -
>
>,
o
ol
R
o
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(2) D-galactosamine® =% JA4 7+ A8 =doA 3t 75 AMA &3
(7h D-galactosamine® =¥ w4 - A3 &
@ 5% Sprague-Dawley (SD) rats 3 < @uiglo] L@ A(F5H, =polA FF
T Aol AHgstAH. A
B & 2979 ratsE AFSEA, AMSEE S AT AZAAAE e 2ol
50 % £ 10 %, =% : 200-300

s
Lux, W71+ 2AF AS/12M3E &5, £28AT 0 24 84 ~ 2% 84D, 4

e ), e FAAHET(EAE 2F s o, silymarin 25 mglkg F1), 3

F(EF4 2 A %, FM-5111-L : 50 mglkg,

FM-5111-M ; 150 mg/kg, FM-5111-H ; 300 mg/kg), 371e] FM-5131 FAAHF

(F4 7+ A8 &2, FM-5131-L ; 50 mg/kg, FM-5131-M : 150 mg/ke,
FM-5131-H ; 300 mg/kg) o 2 AAsA, 2 &+ & 859 ratsE FAIe 2.

@ D-galactosamineo] ¢]& g4 7+ &8 mdolA o7ty HaE 7+ 7% A

& 5% 7}+= D-galactosamine2 salineol 5%% &3A%] D-galactosamine*HCL S

650mg/kgo. 2 BEZFEA3 3,  silymaringt AlEEAS 33U B3 T 4Y 7|

H& g silyamring 27ty HEE FEEFEM-5111 =+ FM-513DS Fogk

% D-galactosamine< 3 th3 D-galactosamine F3tls. Fo & 244

7t A3 & ethyl ether (Duksan, Gyeonggi, Korea)u}Z &loll 7)E3le] B Roj%s

Mol A APste] AW aspartate  aminotransferase (AST)®}  alanine

aminotransferase (ALT) &4<& =4 39<.

W AS, = AHAE A= A & 2F 548 2 3 A5 A

el

AZE 1 FAC rat AT vIROE ol F2le wet 1 AFE A
3582
ZH3 A S=(Liver index) = liver weight(g) / rats body weight(g) x 100

(th @qAssta HAap o A7H I 2
(@) TA &4 - AdAAE oY EFHAE YERA LW SPSS programe ©]-8-3t
of dAA] AR S AASR oW, fojdo] HFHA txaI Folxrt 9

| E S 32137 Yl Dunnett’s t-teste] ThEAA S AAFH L

rﬁ

rr
=~
o
ftlo
o
O

J
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L
[¢)

(3 ARE 2o A 3t 7] 23

(7} DL-ethionine®} ethanol A%zt =&

N4

v}

o)
T2

M 53 Sprague-Dawley(SD) rats

TAE @] @ 7 F(Eumsung, Korea)oll A
E
o =

TEER, dTFsed 15743 Aol A £=3AZl T Ao AREE RS
AHAAE B 299 ratsE AMSEEAAL, A S AFS A 2HAAE TS
Zo] 23N (X% 22 £ 3 °C, FUFE 50 % = 10 %, E= :
200-300 Lux, W71« 12A13F A S/12A3F A5, Z2HEAIL 0 27 8A ~ &
3 8AD. AEFES 19 AH4AEFMmormal; A BlFE, 149 SAUx
w(control; AIE ), 1709 FAEZT(XZE 8, ursodeoxycholic acid

30 mg/kg F) (ursodeoxycholic acid; Sigma Aldrich, St. Louis, MO, USA), 37l
©] FM-5111 ®ojA & (X7 ¢, FM-5111-L; 50 mg/kg, FM-5111-M; 150
mg/kg, FM-5111-H; 300 mg/kg), 370H¢] FM-5131 EAAEFAHF /4,
FM-5131-L; 50 mg/kg, FM-5131-M; 150 mg/kg, FM-5131-H; 300 mg/kg)e.=2 A

Ak aL
@ DL-ethionine A|®W7F 2dojx o] <7}
FM-51113} FM-5131&
USA) Fod3 Fo 5% A,
AFs v52 HAFFA

200 mg/kgo. 2 AT ES 3192

Q—Zj_’

, 2t 2 8509 ratsE FAISFE L.

LE=E asHtE fdl, AdEddd

DL-ethionine (ethionine; Sigma Aldrich, St. Louis, MO,

°F % oy

& 650 2 A

6‘}2}2#, ethioninee A2 G4 2%WwWVZE =

@ Ethanol (Duksan, Seoul, Korea)A 7t 2doxe] o7ty wasE a5HITE ¢
&, 30% ethanol& 10 mL/kgC. 2 2%, &35 7o AZto] wjd 23] ZAx 28
Y Zok AFEA slgon, ANPEHEL ethanol Fo 15Y94 2E 149 S

-
o -

HollA AT
(W) At 24 A5

sz AR YL

[e]

=8 AFAE

aspartate aminotransferase (AST)®} alanine aminotransferase (ALT)E

P

ko3
T

~70C ol

D AP FE

o 74|

%_24 =i gtﬂugp;]_tﬂx l-l‘;__x
mdo) AFe vjd FAA,
Z o]-gsted SAH3IA =

ethyl ether (Duksan, Seoul, Korea)=
e A

X} 7](Hitachi7060, Hitachi, Tokyo, Japan)Z ©|

ethanol A W7F 2do] A FL wj

o} 3o
% 87
$3to]
=439

+2/(3,000 rpm, 153)%t

e A A8
Fole A7FE 1.15%



KCl (Sigma Aldrich, St. Louis, MO, USA) &do =2 10%w/v)7} H== Ze
homogenizer (X520, Finemech, Portola Valley, CA, USA)Z HZ33A=
3,000rpm, 16min®. & YAEZ T FFHS Ao 7+ A& BEAo AL 2.

@ = AA B F=Ho HSO, (Sigma Aldrich, St. Louis, MO, USA)E 7}s #
+ = 103t 7123 §, & WZAA phospho-vanillin &H-& 7}3}od
37T 1583 ®FSAIZIAL AF2olA 5&3F WSR-S, o whEHS
Spectrophotometer (UV 1601, Shimadzu, Kyoto, Japan)Z ©]-&3}o] 540nm=z &
F=5 Z=A3la, olive oil (Sigma Aldrich, St. Louis, MO, USA)S working
standard solution®. 2 A-&3te] 2@ &S A T3S

1.15% KCl 402 10%wv7t H=% et 443 &%, 9

o
AEgsle] dojR AJF NS Cleantech TG-S (Asanparm, Seoul, Korea)E ©]-&

) A &4 . AdZdde=s J7y ZFAUAE
INC,ver.19.0)& o]&3sle] ddnfx] B4R (one-way ANOVA)S A A3 oM,
ool A=W z2IH Foxrt Jde= AFETES &2lslr] #1381 Dunnett’s
A

t-teste] AL AATAS.

UeERJ o™ SPSS program (SPSS
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3

(4)

®)

gosta AA - HHERY =4 A4, 28¥97F AFE=H(FEM-5111, FM-513D<
Fod §, HP5ES ether® miHstn BRFHORERE st 7S
A 7](Hemavet, Japen)Z ¥ & -<(Total leucocyte count, WBC), T4 W
(neutrophil. NEUT), ¥ = (Ilymphocyte, LYMP), @3 -(monocyte, MONO), 4F3& A
g+  (eosinophil, EOS), <@r7I&4¥ &+ (basophil, BASO), 2 &7 (total
erythrocyte count, RBC), &4 4 =H(hemoglobin concentration, HGB), s|nlE a8 E X
(hematocrit, HCT), B2 878 (mean cell volume, MCV), ¥ 3] 2224 %K(mean
cell ~hemoglobin, MCH), HIZHIFdE=ER s SE(mean cell hemoglobin

concentration, MCHC), @43 (platelet, PLT)E =435

Aty HAl - AP AE GBS LA ESGE000rpm, 158)F & A S H3s)
o] A A584 7](Hitachi7060, Japan)E ©]-&3te], @A (Total protein: TP), &+

T (Albumin: ALB), &Z+z}elx ~s}ebA|(Alkaline phosphatase: ALP), o} 3l o]E o}
u] - 7] o] & A~ (Aspartate aminotransferase: AST), &ehd o} 7] 3 o] & 4(Alanine
aminotransferase: ALT), 3 # °}gld(Creatnine: CRE), d% 242 ABlood Urea
nitrogen: BUN), & d| 2~ H =(Total cholesterol: TC), &3Glucose: GLU), E&]Z&] A
2}o] E(Triglycerides: TGS =439S

A 24 AS, €Y 2 dAEEE AA 2 A7) T SANA D4 BE
AgsL Hyd ZFAXRZ e o™, SPSS program (SPSS INC, Chicago,
Minois, USA)E Al&sld FAEYES AHASHUS. One-way analysis  of
variation(ANOVA)E A Alste] Fojdo] #&HW s Fox7t e AT

=
g+e1sl7] 98 Dunnett’s t-teste] ThEAAH LS A9 S

o

_40_



7. NZRAZAF 2 Y Ho) 1R
7} AE
D MEF - 1xHoE Q79-LEE AAS
|22 S ARe JetzAgAY ZARYES B ARAAHLS IR
A=

o, dAHEANEE AFAZ 5 22 ARE
AR

S

&
=
i
=
ofo
l-o
Nl
&
|
()
ro{.
N g
P~
2
S|
=
n
—
—
=
ol
N
j\E’,
il
fu
_|L
£
o
N
oX
o
N
i
do
_9&
—
2

D /\] R}z ;q] Z}
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=4, 282 B, AlFY] A9 55 Este 3559 dAIYE sty AAF
o] N&FS AAstaL, @ WHARRFAA &na g AZT7Ee] 9HS FHE o
A =03 TS © thA A TS 25t T TS BHrlets B L 353 A
AA 1gA =z SAdsto] AZEFe AAsds. AAz AFol AT 45, 1gA=
Az AzFe 294 AdS 2AA HATAFS S8t FFE ??}

(W) 12k A2F AFB ez AAzZ=AE WA ELEU-FE AHS 0 244
AFHes A Z2AE LS YAAFELR Fofste] AzHEA) 2 ‘%‘
NES AP =.

(th ANZEAZ - HAFE 100ml / 12 A3t on, BEAEFLS 0B E/1HE A
2hek =

_|_4

N b

O-I-a_4

@ W&t Al=rge) bgA SR
b 7HEAS
O 7FEAI-7IZE - 671 L3 AAA =R, 1, 2, 3, 4, 5, 6€)
O ®E= : 38T, 80% RH °]7
O A@FE g AFH - 4, 2284, MAEORT 2 A 5 235
(b 71k 3 A E

O 71BN G713 = 244 (E= 12704d) o1 3CHE =29 S4)

_41_



H

=0

R

(T Al

v 1

‘AO
nn_lﬂH_
Hanm_'umﬁ
N
@ g | %o
™ | | W | W | Ho| Ho
B A e | e
| OIN|N| TR
1 O I
S S
Zr | NN
WaMoN_.o
o
TR
o
B Sl | B
w || BN |2
Be g ek
< o mE|
2w
T
< | '
S
]
2
m

_42_
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b 7147 D sEAA S B RIAFSAE HEZR)

(W) e 32 2R, 32 43 5 JdAZ AT AHT
U JAAHEAE =3k
D AAAEAHe] AS, dFZSAH AP v IS A3 dste] F32138
A} S
2) & AHFE 53t A4 v &3S ANAE gty JAZHEAFS FREa
3t
Q) AAABAA7IZFE] A 0 AAHEAIG7IZEY] S 4F0 A 8F71A] HYst= A
o2 AFIF ZAENLOH, 470 FHE Fo 8F7A AASE ALE 1 A
AP o, 232 AP H o= gt AAH A PSS Faste] F
T2 % A Y, 35 &¢FZe&A AZEES] figk AAAHEAH S
FZ8ka A}
ok AAHBA PS8 A A2

D) AAHENDE FEEF LAY Y

|=2e]

Ob R ES FEEY NE

(D NG4S TF AGHAESEAE)
(W NGAE T &
Aol B e 7HA
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) AAHEAEE 87 9 v
(ch AAH ARG AAER A

) AAHEADE AAF] FAAAL

gk A EANYE Z2EF Q°F

1D JdAFLAFEAE : A single-center, randomized, placebo-controlled, double-blind
clinical trial to evaluate the efficacy and safety after 8-week of fermented
Acanthopanax Senticosus in patients with non-alcoholic fatty liver disease

@ AN71E - THLA SEY AFEAD FE71H)
3 W HgE 2%

4 AgdaA =

o

2| v}7k

QY

21 s olT A, FARA, Addx, gl

0

6) AAH§AB B
Ob 13 B3 2)50] AskE MEBAY AYHAS NP4 GPoE osbuuE
S 87T B8 T ALTE BUbstd A@2d gz 149 % AN Ee

H] 2 3},
(b 2z =3
O #LEFA ALHEE AJdAE hgoz 45 2 8F% E& F AST, Gamma
GPT, Alkaline phosphatase, Fasting Blood Sugar (FBS), Total cholesterol,
Triglyceride, HDL-cholesterol, LDL-cholesterols A3t Al@d+3 tz=3t
855 v

El

@ WLBH AWAT APAE WFOR 4F D 8T BE F ol Rurs, A
A A4 Sol W@ HHA S B

6 NFAEF

b NPT MR EE

(Wb iz o oF
(D F2F 9 &7 ¢ 19 138|(Xojgt¢-2] 19) FT5&
(8 A ALH
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et AT gz 5 3 Fo=2 agE.
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(7h = 184 o] 704 olstel A
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(W) & (8= 2= 1A PS5 AK(Triglyceride 400mg/dL o] )
(th H<

(Zh H 5t AT Aol e A

(mp A == i FA A

(mph H 3

(AD Auju HE S Z3bstes AAAE e AR AE BEo] e A

(obh 718k Al@A7E AAA, AAF oz JGAD Foqrt Agebx dvta ddst

A

rr

_45_



(12) 54 = 2= 71& -

Oh AdA A sofA 23

() AAGAL] 7120l AgetA] @2 AdAE 5

() S o] &HH-3-(SAE)¢]

SEE R
D) AAHGAEL AT WOl
A ge A%

(mh AAHEAD ALA Y F

%317] ofEle A5
(13) Weed : s ANe B
= 3

ol

o
T

WO Qle] B AAHLAD o o4 s}

AAHEAE AGA Aol AR o] =83

sros FEA Wrel B e ARl

1-—

_46_

oA & AdAFEANEE § ol A

A
2

s
o
i
B
ol
ok
A
&2
b

4= =

rr

17371

off



9. AZEAZ 2 FAAA : 22 FH)

7k A8
D MEHEsE
O 1A o2 27}u-LEE 24 o] &5 3}
HolEE A8Z 23 AFEL A2 71stzAA e EAAYE E3
A R A s E

AAH§A BN AgT ANTE /|FOE e HEEE B

ko
ol
£
>
2
i
ftlo
2
2
o
ol
kl
O
0,
ol
o,
o
N
N
Wl
O
r

22
ol

()

rkz
ol
ol
£
2
)
ok
8

@ A8
D AAHEA DA AR 27b-EEE £AFM-511DE FUER skl 23439
A S AAEke AT o] MRS Brhekal e
() A AGE 122 ARG AAE § AuA7E 7P dibd o g Heskal 9
= wEFHA ¥ AEFH 173} AFer AAFE ddstq AEe AAs
I HE AAE
U ATeEdy
D) AV2F5Al 2
b @As A

Rl

o?.‘:

D b BERS ol 88 ALEAGLE DFYU AAENL) mE A vl
Aol wheh =ANE HHEAS

2 WEEAF : AAHEADe] A8 ANNE /RO sof HATE L5
Qom, AF FYYFRE FHOR ANG 13 AXE ARE AF W3}
A9

@ AAFE : 71E FHAE 5 Y AFW] MY HAW AYOE 1F3 A
g 2] Astor Hestgle

S
=
i
=
ofo
o
2
s
O
>
ro
W
1=
)
=
>
oxl
2L
i
o
X
ro
W
il
He
L)
1)

(Th) A2 A 2
® ®WAF : 100ml / 14

_47_



. 240g/1%.

AAF

@

D 1A

1,2, 34,5, 6€)

5
T

AAA =

712k 67143t

3]
=

O 754

: 38T, 80% RH o]7%

K

R

D 24ME(EE 12719) °]

(A D717

s

O A7

Ta

=0
oo

H

() Al

1
Gy
0
tlzlz
= ™ | m°
HE RS
N
| o) W |
™ | wu | W W | Ho | Ho
B | | 4|4 | | e
< Leﬂﬂﬂﬁ Rr
R —
i
NN
ﬁaN_.o M.o
o
TR
(| W
;OE
r o g
o || 3w 0| o
7o | To eE_l lro‘w_oﬂ
el ~X o X Ho
< 12 zeurm
c
S| E
=]
2
m

_48_



A2d A7rd 23

1 e7ty-45

7} 2

E AA A

e EB(mA)e] Atz G 9 AN

AYE~EE 53 14 719 WA o FAudzd &

2

NTEAAZE 788 et en, 8, =g dolHAl
£o 82 UERS.

b FAHATAA Witz 2 FaE9 54 ¢ wFEAd(column, 6 35mm)e
FAHATAA S HFTE EFA T 270 ol Al@H/NA 70% dAe] ol F
Axl 713k 14dolH, ojuf 100:0(F7]:eD)¢ EFHIEE A=xH WA 7} 80+3%
ol™, 80:20 WA= 75+5%, 18] 3L 60:60, 40:60, 0:100¢] EFH &= A xH HjA
oNMe 247t 61£2%, 60+£3%, 52+3% Zo|7kA AAst=d 23t 28y EF
X)) FAAS] 2T BEE| ojx = Table 394 E=ule} o] 80:209] &
) EollA widE FAMAFAAZE 100:0914 migE A ®Bo 08 =W
A5keh. olo] AREE x2S TS At Hlwe A FAWHATARA
FA = 80:209] EHIES AT ZoE ATGHUTH

(th =FFdo|HAFAA Higzd D LaE] 54 : wjd&APddA(column, ¢
Imme] =FFIOIHAFAAE HET EFMA F 270 o] FY AFHAA
0% 7o) o] Fojzl 7|32 404 o™, oluf 100:0(F7]:9)<F 80:20¢8] EFvl &=
Az wjR| 7} 75+3%°]™, 60:403% 40:609] EFHIEZE A xH WA= 73£2%,
aear 0:1009] EFHIER Alx" wiA= 50£5%9] Zol7kAl AAs it 18
U EuiA ] FAA 2UEC Jojx e Table 304 Rentel o] 60:403%
40:609] E3M S 2 A ZH viAANA 71 5oy, 1 o 2= (0:1000]
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() DA wgzd 8 FaEY 54 0 AT E HEE SFlA

£ 70% ol Aol o]Foizl 7]1z+& 30¥elH, 100:0(F71:2)<} 80:209] &
dH L2 Axd HiAZF 76+3%01H, 60:403} 40:602] EFH L2 AxH HjA
724£2%, 1813 0:1009] EPvEZ2 Az WA= 50+5%2] Zo|7tx] A3t
o 2y EiAlY] wARA 2=d =] SlojA=  Table 304 Hsupel o
60:403% 40:609] EFHI&E AzxH WA AA 7HE $FEtdoen, O o
0:1000] %<t em 100:02 80:209] E3FujAl= A ow xL=7t W3k
olo FIHA HAA ] HAMA LT &S AEE} FANS ZUEE
B3t 7hAl 7t ol E7]19F 919 Bl&o] 60:40 ~ 40:60 Hl&o] AAHY Ao
TEo], B Aol FEHATAA WA= ThA ke 2719
H &S 50:500. 8 A A3t

S @

o

!
ot Hﬂ
© o R

Table. 3-7. &7t (7}A1¢} D)o EFH&o] HATAA L L P& &

AAu = e Mycelial density®
(7 &7]:9)

G. lucidum ® H. erinaceunt P. linteus®

100:0 +++ +++ +++

80:20 +++++ +++ +++

60:40 +++ 44+ e+

40:60 +4+ +4++ +H++

0:100 +++ 44+ e+t

4o FAAASH i 2UE HEE THS A0 ++++7 M 59 =

Y o7}y HAWA zhzhe] Eul &R FAMAE 14U W UFI SUlu-FAWALEE

O 97ty HAujA Ztzte] M ER L FFoIMAS 40Ut W 2ty - RF oAl
aE

D 97bw) AAMA Zhzhe] EHUEE FFNAL 30U FY b -HFHABEE
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Fig. 3-1. o7t 79 €lo wigul&ol WE HAZAA Y TEE
@ 27k Z719h Aol wgu ol whe FAMAFAAE UL HFT TEEAR
© 27k9) E719h Qo) MFu Lol B2 mRFLHATAAE 40Ut Ml FT FEAEAR
© 27k E719 Qo] wigh gol mE FFAATAAE 3047 WIS FEEAR
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OhH W AEE HIFZEQC0mDO FAHAL vty el E7]19F <] Hl&o]
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HHRHAIZ S olAS AAuiA R 3}@] zyzye] MAZHS 9%¥ HFsta e

H A G2 =(FAM A &3 28T, =FgroM A2 24T)o A FAIHA
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Fig. 3-2. HHWjA A2 ¥} 7Hv-TEE
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6) 27t-HaE(ADS] il HAF=a &7
b g =23 S0 0 ooty dage

e A aAE 48754 OEl—r gtz st AoR, IAdE A4

W 717121 A Growth Chamber)oll A o

Sis —S’_—%E t Poéé 7hs ¥ WA Aol A RG-S P AS. B A7

28 96 A48 Al dE GFET ¥

@

Fig. 3-3. 2713 HAMAIE ©]83st thFuj & 7lv-HALEE

b 719 -A WA GEEFEM-5110) : ©719 ] 79} o] vl Lol 80:200.2 33t
AR A 14U 7E v gt A FAA ] MEE ERlste] TaVIZHS IS
™, ﬁ%ﬂzi M -FAHA HEES 55319 (Fig. 3-3, Table 3-9).

@ 719 -=2F ol HA HEEFEM-5120) : <7} <] ?_5719} o H&E& 50:500%
=3 ;ﬂoaHHXlOM 4043 gt FAA S "WEE gty HaVIFS &
Astom, HIFTHOE QM- FFolHA %fé:%%

Table 3-9).

@ oo A FEEFEM-5130) : 27199 Z7]9F <o Hl&& 50:500.2 Ejet

AAuf| o) A 30Uzt gt A FAA Y UEE sty TarIzhe FlEH e

_56_



W, HFHoR orbu-gRMA BEZL S55192(Fig 3-3, Table 3-9)
Table. 3-9. TaE Lo WE 719-HAZAA TEEY FAAEE
Mycelial density®
FEYS
G. lucidum H. erinaceunt’ P. linteus®
52 : - -
109 o+ + +
154 (144) +++++ + ++
20d ++ +++
25¢ +++ ++++
30d A+ Fh
35¢ ++++
40 e+t
P+ FAAY GO DI 2T AEE WY AR 7 I S5 2UEE YER.
Y ortE HAuwA Zzbe) EPHER FAMAL 1MUY W -GN AR EE
O ortm HAMA Azte] EFHEE wRFH AL AT WFT 2shu-w P ol A
5E
O o7ty HAAmA Zrzhe] EHIEE AFHAS 3097 ST - I AT EE
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~

@ FHAAB00L) 2 Scale Up(3000L) Fo HaNE FFLELATL(EZE 2
AT AREAT o] BRI A= 7171E ASFAL

Table. 3-10. FE Ao WE FAS7HF

T A S 7 (g/L)
agdg G. lucidum H. erinaceum P. linteus

1 * * %
2 * * *
3 0.7 0.4 04
4 1.9 0.6 0.8
5 2.1 1.2 1.5
6 2.1 1.9 2.2
7 2.1 2.2
3 2.1

9

10

@ TAEF S7HFY AA= HFE £ 015 =4,
=

@ YANA Y] Fadee 5ol oju] #ASVFEFS 214015 g/l oM, =

FolHAl BaELdFe TdAZ dAS/HES 2042015 g/lolH, A
Ure= 6YAR FAST7FFS 2.2+0.15 g/l
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2. I7Mv-TEE] ARGE B F8A %S|
7} 2719 -2 & 29| Eleutheroside B9} Eleutheroside E & #(mg/g)

e
i

(1) Eleutheroside B¢} Eleutheroside E A3 24

(7P Eleutheroside B¢} EE A#Fstr] flste] 2F=d AFdes A4 AAd= Table
3-113 2o} Aol A4 2L Eleutheroside B7} y (area) = 7.20e+0.004 X X -
6.63e+003(R*=0.999430)0] %1 a2, Eleutheroside E7} y (area) = 2.38e+0.004 x X -
4.64e+003(R%=0.999823)2 19| frolzel Aol AAAA} AU

(1} Retention time-2 Fig. 3-8l412} o] Capcell pak Cs(5um 4.6 X250 mm, Shiseido)Z &
S Abg3ste] Table 3-119] Aoz EX3IME w Eleutheroside BE 5.842min,
Eleutheroside E&= 15.872min ©]3lth. UV 220nmollA] Eleutherosides®] HAEHE+
Fleutheroside B7} Eleutheroside E Xt} &Sk},

Table 3-11. Standard®] &= Area$} Calibration Curve
Eleutheroside B

5= (mg ) HZ (Area) J9= 1
0.5 33277
1.0 66505 .
2.0 137895
3.1 210183 o
41 284036 i
5.1 363835 s
71€7] (slope) 7.20e+0.004 ]
y-A 7 -6.63e+003
ABA SR 0.999430 B LD -
Eleutheroside E WA (Area) = 2
T =(mg/l)
0.6 9096
12 22216
2.3 50460
35 78058
46 105954
5.8 131668
71€71(slope) 2.38+0.004
y-Aa -4.64e+003
B BA SR 0.999823
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(2) Standard¢} Sample2] Chromatogram % Spectrum
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Fig. 3-8. HPLC-chromatogram of Eleutheroside B and Eleutheroside E (STD)
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Fig. 3-9. HPLC-chromatogram Spectrum of Eleutheroside B and Eleutheroside E
(STD)

®
R
" =1 -
E - 1
L4
-] g I.I.J
e
= 2
Lo
_J LA L‘ P
. Fyr — g - - — —
e e o e s e g o s g
oo Bz B0 50 D00 IZ0E 1400 B By~ DO J4D0 Je0S 2800 200

Fig. 3-10. HPLC-chromatogram of Eleutheroside B and Eleutheroside E (NR-5012)
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(NR-5012)
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(3) Eleutheroside B¢} Eleutheroside E9] ¥ #¥3(ng/g) ¥ F =¥ XHmg/g)

oh &

b

)

(2h

(mh

(b

AToAE L7H-HATEEC] U7 SAFUREE AFIRE YA, AF
dso] W3 FEAAYE FHOE QH-HAEREE i AFHES 2Ase BF
a4l

HAAMATEZA R Q7 -FAHNLEEFEM1I0% S7ta- = f TR ol HALEE
(FM5120), 271933 HATEEFM5130)Ss 2 2 o2 53] HbE HjYFshd,
AEAN B3 38ES AXAA dofA= 4249 7-HATEFSETIASIA A&
FaAl diste] AFAR o2 AHEs1A 3= Eleutheroside Bol Eleutheroside E€]
B 3HHmg/gH EEHAE Tot EEFstA &
tzbol @7tol-wtg &S FE(Water/70%EtoH), &=, 5271 TE: Z}
FAE S48ty &5 71 & Methanol2 % 7}0}04 l A 408 e
3}o] Eleutheroside B9} Eleutheroside E9 st =4 s}ﬁt}.

AH 971y YE9| Fleutheroside Be E 4 Ay Z7] ¢ o] ujglo] 8:291 wjgt
FoA HoHlFERY w2 FE(NR-5011>NR-5021, NR-5012>NR-5022)& YER|A L
L7t T0%EtOH FE=°| Water FEEHT & qFE Hole AL Uit
(NR-5011<NR-5012,  NR-5021<NR-5022). & <Lt d=olAxe  <E717F dEG
Eleutheroside7} o] shfr=lo] i, 7T0%EtOHF<E< 3+ Al=7} Eleutheroside®] 3
o] A= AL AT & UAHTable 3-12).

A F=ol A4 Eleutheroside B& =F3 o] HATAAE vl * OJ FM-5121
(0.067£0.004mg/g)¥} FM-5122 (0.090+0.035mg/g)©] Eleutheroside E+= “3F WA A
£ ksl a &9l FM-5131 (0.074+0.064mg/g)3} FM-5132 (0.102 + 0.025mg/g)°l ok
b =4 SAFHNL T0%EOH F&&°] Water F+=EXT} Eleutheroside $HaFo] =4
ZA4E = AS AT 4 JSTHTable 3-13). ol9} Zo] 274w YFo Hoo w2

N

_l
:|:‘4
rm
ot
ot
ot
N
N

e 13

A

g BAT EES BY 27D Py 20 QoA MY B
o FEe Uehle A BT & gon AHFE22A% A
NN

= Eleutheroside +&°] F718te AS AT 4 ASh
il

l

27 HARES(IAMP AT 2719 dEF ¥ustdS o Eleutheroside B9} E
o) 4% %

o] Z+Aisle AdS Yeisd waAAHS F3 Eleutherosideo] $haol
ZrElo| A &gF gho] 0.5mglg olstE =Ao] H+= AS Fls
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Table 3-12. 27}9] YE¢] Eleutheroside B2} EleutherosideE ¢ % #3F3(mg/g)

(Unit : mg/g)
sample number Eleutheroside B Eleutheroside E
NR-5011 3.325 + 0.024 3.148 + 0.384
NR-5021 1.638 + 0.115 1.437 + 0.087
NR-5012 3.148 + 0.114 3.243 £ 0.182
NR-5022 1.658 + 0.124 1424 + 0.094

* NR-5011, NR5012, NR-5021 and NR-5022 symbols are referred to note of Table 3-3

Table 3-13. 27} -W A& E(A) 8 )] Eleutheroside B} Eleutheroside E€)

% o & (mglg)
(Unit : mgf)
sample number Eleutheroside B Eleutheroside E
FM-5111 0.050 0.064 + 0.011
FM-5121 0.067 £ 0.004 0.047 + 0.006
FM-5131 0.028 + 0.006 0.074 + 0.064
FM-5112 0.038 + 0.002 0.091 + 0.012
FM-5122 0.090 + 0.035 0.028 + 0.023
FM-5132 0.041 = 0.012 0.102 + 0.025

* FM5111, FM5112, FM5121, FM5122, FM5131 and FM 5133 symbols are referred to
note of Table 3-3
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@ HHuAZEzHAoE  oIb-JAMALEEZEME10F  L7H]-eFgPo|HALEE
(FM5120), 27Fo]-3H e a=(FEM5130)0e A4 22 o= 53] v wjfsto], 97
A2 TS AHA dojAl= 747t e7hu-m AL s =&
Aol tste] NEARCZ A&tz p-glucane] FF L BFEAE St FF3)

st} &

i
o
e
2
i
~
s
ot
>
1>
u
o

() p-glucan 3F ZA Al FEFo] 719 Control# o] APE st AP SAHAE
skelsted 3ot (Control®] A -glucan 3H7H%) @ 56.5%)

(4) 710 Y& p-glucan & S A3 =7|9F o] wignv]&o] 8:291 NR-5011 (7.63 +
0.23%)¥ NR-5012(7.87 + 0.38%)7} 55 #wigtE Eth =4 S8+ A& AL
70%EtOH FZ%(NR-5012)0] Water F+==(NR-501DR T} ¢zt =A 3Fo]

3 =719 o] B 70%EtOH = & 7% p-glucand+o] EA4 Ao
S & & YUTHTable 3-14). Q7 a]-wiAldEE(aAwl ] p-glucan o 3+
I} Water FE==2 FMLI1IDFM-5131>FM-5121 &% <ol T70%EtOH F=&

M-5112>FM-5132>FM-5122 @’%Lff/ﬂi gelo] HAT ol& T3l FAHATAA S
BEHATAA G F T DOIHATAA e £o2 Yeides Ae AT +
AN 271y AEF BuFPS o p-glucagFol TasHE AL & 5 AAtKTable

3-15).
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Table 3-14. 2713 YE2] p-glucan ¢ FF

(Unit : %)

sample number Total Glucan Alpha-Glucan Beta-Glucan
Control 57.22 0.50 56.71 = 0.36
NR-5011 8.08 0.45 763 £ 0.23
NR-5021 7.01 0.52 6.49 = 0.42
NR-5012 8.35 0.48 7.87 £ 0.38
NR-5022 7.25 0.61 6.64 = 0.56

* NR-5011, NR5012, NR-5021 and NR-5022 symbols are referred to note of Table 3-3

Table 3-15. 27}9] -8 E( A v pg-glucan 2] §+F

(Unit : %)

sample number Total Glucan Alpha-Glucan Beta-Glucan
Control 57.22 0.50 56.71 = 0.36
FM-5111 7.06 0.49 6.57 £ 0.57
FM-5121 5.95 0.57 5.38 £ 0.31
FM-5131 6.27 0.52 575 = 0.24
FM-5112 7.76 0.45 7.31 £ 045
FM-5122 6.16 0.48 5.68 £ 0.53
FM-5132 6.92 0.51 6.41 = 0.16

* FM5111, FM5112, FM5121, FM5122, FM5131 and FM 5132 symbols are referred to note of
Table 3-3
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th oUtH-gaEe] AZEH HA
D erto-#aEe] NEEHL A4

(7D Eleutheroside B¢} Eleutheroside E : HAEQ orlye] xuAgdRoz
Eleutheroside B¢} Eleutheroside ES 971y WEES AR O Z HNAsH
M FYsiyon, =3 warsol ztztel AlZo] wjsle] Eleutheroside B$}
Fleutheroside E2] W3l#e A3ty o7ty BaEo] 4ydsia FH& BEste F
8 AR E stz s

(h =T HATAA S DT Aol Qe p-glucan & L7H- 28 ES AxAY
ARt BANES SYsigon, waxse] g 9 wIEgs FAS
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o
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Table 3-16. @7}9- LA E] 1A AEAHAE HY 43

sample number Eleut.he?*oside B Eleut‘he-roside E Beta-G.lu.ca;n

(Unit : mg/) (Unit : mg/k) (Unit : %)
FM-5111 < 0.15 < 0.20 5 < Beta-Glucan < 8
FM-5121 < 0.20 < 0.15 4 < Beta-Glucan < 7
FM-5131 < 0.15 < 0.20 4 < Beta-Glucan < 7
FM-5112 < 0.15 < 0.27 5 < Beta-Glucan < 9
FM-5122 < 0.27 < 0.15 4 < Beta-Glucan < 7
FM-5132 < 0.15 < 0.30 5 < Beta-Glucan < 8

* FMb111, FMb112, FM5121, FM5122, FM5131 and FM 5132 symbols are referred to note of
Table 3-3
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2f. A4S oUlT-T g Eo] AR B4 2 HH HU)
(1) Eleutheroside B, Eleutheroside E¢] $F&FE4S 53 o7ly-HAXEE H+3) &

o] -

! .

P Ay Arer 7t g E E9o] X FEAE2 Eleutheroside Be} Eleutheroside EE &
A5le] Table 3-179 YUEF A=

W e <27y EHaEe Eleutheroside B= FM-5111 0.051 + 0.011mg/g,

FM-5121 0.065 + 0.005 mg/g, FM-5131 0.027 + 0.001 mg/g, FM-5112 0.039 =+
0.003 mg/g, FM-5122 0.060 + 0.028 mg/g, FM-5132 0.037 = 0.020 mg/ge.= +
Ao, Eleutheroside E= FM-5111 0.056 + 0.013mg/g, FM-5121 0.047 +
0.003 mg/g, FM-5131 0.076 =+ 0.025 mg/g, FM-5112 0.062 = 0.012 mg/g,
FM-5122 0.032 £+ 0.031 mg/g, FM-5132 0.091 + 0.011 mg/goe.2& A=A °]
o o] o7ty e d&o] HaAAY S AAWA Eleutheroside Bt E2] o] of

i 0.1mglg ©)3ke) e /AR lFel FAsALE

b}

o) EEE AP AEAPEA W] o]

& Eipsl
Ao 7 AR sAELAZ 8317 Attt ds)

i
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Table 3-17. thEkuj¥ 3 2719 -WAREE 9 Eleutheroside B2} Eleutheroside E

o %
0 Eleutheroside B Eleutheroside E =
sample number (Unit : mgf) (Unit : mgfk) % 7}
FM-5111 0.051 + 0.011 0.056 + 0.013 A5
FM-5121 0.065 + 0.005 0.047 + 0.003 2 g
FM-5131 0.027 + 0.001 0.076 = 0.025 2%t
FM-5112 0.039 + 0.003 0.062 £ 0.012 3t
FM-5122 0.060 + 0.028 0.032 + 0.031 2 g
FM-5132 0.037 + 0.020 0.091 + 0.011 2 &

U See the legend of Table 3-3.
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(2) p-glucan FFEAES F

e
to
N
=)
|
=z
X
i
ol
it
Lo
k
AN
2
ok
r (o]

hH tZFAy4Ee rtE - g Ee] AZAHEQ p-gluicans 443l Table 3-18< 1}

B ATt

b o @ osbv-GAMA BEED oobu-wRTHIMA LAE, o7l

)

G

(vh o

g zdow 38 Wy s, YRR} THL
77ve] o 7}ul-W AL ESREEBHAASA AE A2 oA 1)

B-glucan F ZFA Al FFo] #E7]€ Controld} o] A& st A3
QS &olsle] FAt} (Controle] B-glucan $H2H(%) : 56.5%)

o7t ¥=9 p-glucan & 48 A =719 A viddHIE&o] 829 NR-5
(6.83= 0.11%)3 NR-5021(5.87+0.37%)7} 5:5 vigE Bt A SA=H= A &
AdstR o 70%EtOH F+=E(NR-5012)0] Water F=+&( NR-5010)%.0} <F31
gdFol SAHAHE As Tl 2719 FHEdel ¥ T0%EtOH += & B¢

B
—glucan¥t o] =4 FAol He AS &+ AUtHTable 3-5). 7k -HAE
=

A=A ePe p-glucan ¢ FF A A} Water FEES
FM5111>FM-5131>FM-5121 o ol 70%EtOH FEES
FM-5112>FM-5132>FM-5122 3ZFA =2 gRlo] HAT ol&E Fal FAHAFA}

A
Al v FED GG ATAA v FED =T oA =02 Yeht
= A& & A3(Table 3-18).
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Table 3-18. WFHF & L719)-HATEE S Wel=FH( B -glucan )o] FF

sample number? Total Glucan(%) Alpha-Glucan(%) Beta-Glucan(%) 3 7t
Control 54.62 0.13 5451 + 0.21 A3
FM-5111 196 0.49 a4 so014 A
FM-5121 3.99 058 S sars015 A
FM-5131 470 055 415006 A%
FM-5112 5.68 0,50 Cs18+03  AF
FM-5122 123 0.49 Ca7aso040 A
FM-5132 185 0.48 N T

U See the legend of Table 3-3.
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np, @7ty EE 9] AWK Fatty acid) $HEFEA

(W Ex3t Agke] A9 27y FE&E2 NR-5012(11.21%), NR-5022(4.53%)= 2.7}
2 FM-5112(29.11%), FM-5122(16.45%), FM-5132(5.23%)% <.7}3]

=X =& dEFe Hole e &+
L7ta FE=2 NR-5012
== FM-5112(10.19%),

s=NA =& FEFS Hol

&

(th &3] =3} A4 F Linoleic acide] &H&Fe] 7
(3.83%), NR-5022(0.51%) = LIM-TEE
FM-5122(5.61%), FM-5132(0.57%)Z <2 7}9- L& &
Lz

ZER DL

Ho e

4
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Table 3-19. Fatty acid contents in Acanthopanax senticosus and Acanthopanax
senticosus-fermented mushroom

(Unit : %)

Fatty acid NR-5012" NR-5022" FM-5112" FM-5122" FM-5132"
Lauric acid 0.46 0.43 0.65 0.40 0.45
Myristic acid 2.62 2.89 4.62 2.25 2.62
Palmitic acid 2.27 3.72 5.58 3.87 29.43
Stearic acid 10.21 7.07 17.20 7.24 4.87
Nonadecylic acid 0.71 0.48 1.49 0.61 0.41
Arachidic acid 6.97 3.97 8.38 0.71 3.65
Decanoic acid 0.13 0.13 0.36 1.20 0.95
Pentadecanoic acid 2.70 1.14 8.05 1.25 1.13
Heptadecanoic 2.91 2.07 5.45 1.33 1.52
Oleic acid 1.49 0.67 4.74 1.57 1.05
Linoeic acid 3.83 0.51 10.19 5.61 0.57
Linolenic acid 0.16 ND 0.32 5.51 ND
TSF.A 23.25 18.16 37.92 15.09 41.44
YTUSF.A 11.21 4.53 29.11 16.45 5.23

U See the legend of Table 3-3.
? Total saturated fatty acids

¥ Total unsaturated fatty acids
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@ 53] 3t tAE Edste oz 4# 3 alanine?] o] 4250 ~ 48.680 4
70.71 ~ 82.16 1 g/100g o=
A& 1357 ~ 17.58 .g/l00gS B2l ¥l Q7tu-YA WA LFEEAHE
60.82 ~ 63.00 «g/100g<s Bl ¢F 3u) o]fe] FHFFI7IE UEA .
@ 1 99 % leucine, isoleucine, lysine, tryptophans oA = =& THFHZF7IE UE
o

=4
o], AMA TEE T3ty P amino acid FFo] S7HES FAL + 3l

2 ZF7Fst o™, "< amino acid¢! valinee HAE

(e}
AN -
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Table 3-20. &719-FAHA TEEEQ2) F==

unit(pg/100g)
Amino acid Sample Name”

NR-5011 NR-5012 FM-5111 FM-5121
Asp 3529 £ 456 b 24.03 + 6.18 b 97.01 + 1253 a 86.31 £ 2.17 a
Ser 24.85 £ 471 ¢ 16.59 = 4.07 ¢ 103.92 + 322 b 86.77 £ 6.00 a
Glu 27.95 £ 4.46 ¢ 20.53 = 5.62 ¢ 66.01 £ 4.22 b 80.23 £ 541 a
Gly 14.79 + 3.27 ¢ 7.42 £ 1.95d 5545 £+ 1.00 a 3714 £ 1.04 b
His 9.31 £ 2.87 bc 407 £ 144 b 23.25 £ 1.80 a 18.12 + 7.87 ab
Arg 262.40 = 46.53 a 157.71 + 33.99 b 84.39 + 1.31 bc 36.80 £ 6.57 ¢
Thr 77.30 £ 23.03 a 68.42 £ 21.43 a 62.67 = 0.77 a 46.54 = 9.10 a
Ala 48.68 £ 7.18 b 4250 £ 9.07 b 70.71 £ 241 a 82.16 £ 10.47 a
Pro 188.53 + 25.08 a 146.22 + 35.36 ab 7740 £ 2.79 c 88.35 = 17.42 bc
Cys 64.56 = 19.76 a 97.34 + 56.99 a 90.61 + 19.51 a 99.99 £ 3.28 a
Tyr 1348 £ 265 ¢ 6.60 = 3.06 c 81.99 = 7.30 a 60.09 = 10.50 b
Val 1758 £ 395 b 1357 £ 371 Db 63.00 = 3.98 a 60.82 = 4.81 a
Met 251 £ 1.26 a 2.38 + 048 a 13.06 + 8.42 a 6.89 + 4.03 a
Lys 17.11 £ 645 ¢ 790 + 5.16 ¢ 8254 £ 351 a 52.25 £ 470 b
iLe 8.67 £ 3.25 b 527 £ 148 b 40.76 = 4.63 a 30.50 £ 5.68 b
Leu 1203 £ 345 Db 6.57 £ 1.62 b 4786 + 6.02 a 25.79 = 18.80 ab
Phe 1467 £ 528 b 785 £ 233 b 63.12+ 11.52 a 26.02 = 1291 b

D See the legend

of Table 3-3.

Values in a row followed by the same letter are not significantly different (a-d) (P<0.05).
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(W) e7ty-fgdolHA Ha=E
27ty =RgdolHA waEd Uty dES g obn|iAk e Table
3213 25
@ ARrHor QUM -L=FFdolHA WEFoA IFeFo] FUIEow 53
Tyrosine¥} Isoleucine, Leucine, phenylalanineol A = g&o] F717F F=2A
A JebsS. 1 FdAE E3 Tyrosine2 3.50~3.60 xg/100gellx &¢a
51.47 ~ 51.72 . g/100ge.2 <F 158) o]/de] FFFI7IE HI=.
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Table 3-21. 27}9]-

EFFPoMA FEEGD) FEE

unit(pg/100g)
Amino Sample Name"
acid NR-5021 NR-5022 FM-5121 FM-5122
Asp 40.06 + 9.02 a 27.23 + 859 b 38.68 + 6.28 a 26.37 + 1.82 a
Ser 19.52 + 4.33 b 16.72 + 513 b 64.90 + 7.05 a 60.49 + 6.42 a
Glu 40.97 + 1021 a 31.90 + 10.45 a 25.30 + 3.79 a 2249 + 119 a
Gly 11.70 + 2.80 bc 843 + 274 c 25.00 + 3.07 a 19.04 + 2.28 ab
His 6.15 + 181 a 488 + 1.83 ab 3378 + 7.73 a 23.92 + 264 a
Arg 14253 + 3247 a 11612 + 3091 a  169.03 = 21.81 a  127.68 + 12.33 a
Thr 37.06 + 11.26 a 38.66 + 13.81 a 4950 + 10.90 a 4475 + 513 a
Ala 3923 + 741 a 35.29 + 250 a 3895 + 115 a 4057 + 1.69 a
Pro 14171 + 2020 a 13374 + 3610 a  76.72 + 2323 ab  56.86 + 519 b
Cys 141.03 + 47.09 ab  179.89 + 70.55 a  56.67 + 18.34 ab  48.09 + 14.07 b
Tyr 350 + 2.09 b 360 + 1.78 b 5147 + 1151 a 5172 + 6.07 a
val 14.69 + 331 b 1356 + 4.10 b 4151 + 373 a 4719 + 6.79 a
Met 1.69 + 0.23 a 1.99 + 0.03 a 718 + 4.46 a 590 + 3.88 a
Lys 1477 + 271 ¢ 11.53 + 318 ¢ 63.06 + 8.21 a 43.05 + 631 b
iLe 780 + 192 b 6.19 + 1.85 b 3236 + 513 a 33.80 + 5.65 a
Leu 10.32 + 227 b 781 + 230 b 55.31 + 6.55 a 55.41 + 8.37 a
Phe 10.38 + 252 b 7.84 + 227 b 58.89 + 11.81 a 5129 + 7.13 a

D See the legend

of Table 3-3.

Values in a row followed by the same letter are not significantly different (a-d) (P<0.05).
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(h 27ty - s TaE

S 7o) -AS A FEE 9 amino acid 3L table 3-223 7.
@ M-S HATEES A= D}f&ﬂxli e Ay vty e o,
amino acid®] &Zo] F7tst= AFollen, € E /& ALstie & FOoE
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Table 3-22. 2719]-3FH R TEEGD) F==

unit(ug/100g)
Amino Sample Name”

acid NR-5021 NR-5022 FM-5131 FM-5132
Asp 4006 + 9.02 b 27.23 + 859 b 12422 + 2106 a 4777 + 440 b
Ser 1952 =+ 433 b 16.72 + 513 b 86.42 + 3.22 a 94.21 + 9.65 a
Glu 40.97 + 10.21 ab 31.90 + 1045 b 62.72 £ 7.57 a 63.47 + 3.69 a
Gly 11.70 £ 2.80 ¢ 8.43 + 2.74 c 50.92 £ 183 a 29.37 £ 289 b
His 6.15 =+ 181 c 488 + 183 c 20.41 £ 0.68 a 1452 =+ 262 b
Arg 142.53 + 3247 a 116.12 = 30.91 ab 59.90 £ 458 b 105.32 £ 13.24 ab
Thr 37.06 = 11.26 b 38.66 = 13.81 b 49.14 £+ 4.46 ab 69.15 + 8.56 a
Ala 39.23 £ 741 b 3529 + 250 b 74.20 + 9.58 a 85.35 + 1741 a
Pro 141.71 + 20.20 a 133.74 + 36.10 b 73.09 £+ 4.69 bc 67.35 = 18.50 ¢
Cys 141.03 £ 47.09 a 179.89 + 70.55 a 138.05 + 6.29 a 57.90 £ 13.59 a
Tyr 3.50 + 2.09 ¢ 3.60 £ 1.78 ¢ 3755 + 024 b 103.13 + 14.54 a
Val 1469 £ 331 ¢ 1356 = 4.10 ¢ 66.26 = 0.07 b 79.52 + 748 a
Met 1.69 = 0.23 a 1.99 = 0.03 a 10.36 = 9.09 a 6.49 + 4.19 a
Lys 1477 £ 271 b 11.53 = 3.18 b 21.60 + 11.32 ab 38.06 = 0.49 a
iLe 780 = 192 b 6.19 = 185 b 5150 = 2,57 a 58.83 £ 5.65 a
Leu 1032 £ 227 b 781 = 230 Db 89.29 £ 251 a 79.86 £ 6.85 a
Phe 10.38 = 252 b 784 + 227D 7520 £ 1.72 a 88.63 £ 11.52 a

U See the legend of Table 3-3.

Values in a row followed by the same letter are not significantly different (a-d) (P<0.05).
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3. e7la HEaE9 7 Jlm N AE Q) : IN VITRO TEST
7}. Microculture tetrazolium (MTT) assay
(D Q17+ 7+ AEMHepG2)oll CClLyoll ot =4 2 AXE AL gk Q7 AdEE2] A

I HS aRE BEE7] st MIT assay HHOE Axo AEES SAHSA=. 2
Ha= CCLE A PYsHA] e MEESY MIT S-S 100%= 3t CCly A7 & 7}3)-
HALTEES 9oF wello] AEZEQ MIT S4#< vluste] AlEo AEE%)E ALtst
R

(2) NR5100(7H] HAYE A B)v A w59 4#gle] ARE AestA & welld A
Z(negative contro)EZFE RHAX & AEE&(SF 20%) 3 A 22 18~21%9 AEES H
R oA LEAAAS AAA B HAALEE 22 WHoE ARFsIE CCLE <
3 ANE EAoRRE ANEZRIT S /U F s RS 9ud AR
silymaringe AAHSE A w59 IA #AR] 0.06 mgmLess o]/FolA 29~ 32%4
JEZAQ HEES HY —Z,—‘}i,?, Fig. 3-12(a)°ll4 FM5111 A&+ 0.06~0.13 mg/mLe] &

Ho A 39~41%2] MEEZ silymarinE ot 8~10%71F O 2 AEES HA . FM5112
AgE 0.5 mg/mLe] sXoA 588+12%° HU AE& E3S. Fig 3-12(b)ellA FM5121
2 0.13 mg/mLe] FZolA 495+45%= HU AEES BN 2

Re Wolls 57t S7HE 5 AELC] L9y HdadHs A94E T F AME
FM5122= 0.13~1.0 mg/mL<2] %577}11 46~48%= LEZHQ A&
3-12(c)ol A FM5131, FM5132 A2 AHElshe s=o wl v

0.13 mg/mLe] XA 22t 48.7+2%, 54.1+6%2] AEEES Ho FUS. EE &
HALEES FAETS silymarindg 2 =4 B8 22 AEES HYFoH,
7t HALRAA HATAAE T TEAAS AXA CCLoll o3 T E &40 =

[e) o)

HEH AZo AES F U BES 5 U 2 FUsA

E

m:{o

_

ol
1:1]0
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F 80 -
E 70 mNR5100 wFM5111 ®FM5112  mSilymarin
L3
= 50
2 a0
30
20
10
D
0.031 0.125 (250 .500 1
Concentration {mg/mL})
(@ 2719-FANALAEFM 5110)
F 70
'_E & B MR5100 wFM5121 mFM5122  mSilymarin
E 50 -
=
?:! 40
30
20
10
u .
0.031 0125 0.250 1
Concentration (mg/mL})
(D) 7t9-= g o] H AT A EFM 5120)
F 70
E s E MRS100 = FM5131 = FM5132 @ Silymarin
250
= a0 |
b
30
20
1
¥
0031 0.063 0125 0.250 1
Concentration {mg/mL)
(© L7H9-33u AL 3 EFM 5130)

Fig. 3-12. 2719-H AL a & MIT assay 23}
NR5100, FM5111, FM5112, FMb5121, FMb122, FM5131 and FM 5132 symbols are referred
note of Table 3-3
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1. AST, ALT 8 A%

D 7H]-wAldaEol o3t CCyol Y8l =9 HEZA-Y Heans S48 flske] CAy
E Agg A=z wjA] o AST 2 ALT E4& tixae] @43 vlust
Ar

3-13, Fig. 3-14). AST, ALT + &4+ JHHEZ Yo SAstar 2
Az MAUYRE {FEHEE O B4 AR 7 48 3T F de

Q) NBEE AR &2 negative control?] Hjefo ZHE] AST, ALT2] gxg% é—xgé}cq e p=t
100%3ked AlgollAe] ASTALT 48 =43 5 7|&3k ojet =
ALT®] ©}A] & &(inhibition rate, %) & JERHUS-

(3) A= FMb1112 0.25 mg/mLe] F=oA4 59.5 + 10.3%= FHo) AST JA&EES YeA Y 5%
7F ¥ 78IRS o= 238 &80 AHE ATS BRIt FM5112+= 0.125 mg/mLe)
FEOA 57.3 £ 89%=2 HUl &S HA{ FAHUZRT silymaringt 22 FEAA HIE
s W AAHCE eItu-MAtaE /\1»7} 2 485 e e(Fig 3-13).

(4 FM51213 EM5122 F A&+ 250 mg/mLe FXolA 823 £ 6.5%FM512D)%} 843 +
6.3%FM5122)2 Hu]l Al &E&S YRSt 183l F A8 EF 250 mg/mL 5 7|8
2 Y9AY & EE 44E 80 7HAHE A By AT silymarind ¥ w s}
H 0.63 mgmLe AEFZolA& silymarin A glwo] AST A &E&°] 3L, 11 oY F&I
Me F A7 Y =2 885 YeR)a(Fig. 3-13(0)).

(5) M5131 A3+ 0.250 mg/mLe] F=oA 789 + 84%= 71 &2 E&S B3, 1 99 F
o= Ego] 543 BoX = AFTFS BA FM5132 A& 1.0 mg/mLe] FEA] JW]E
2 PR oY s57 SIS a8k A 571 2 o= A Eg. 3-13(0).

(6) AST dAlE& /\lfﬂ"ﬂ/‘i TN 7H-HAR EEA 8 S BT 0.125-050 AbolollA Atz
silymarin 2o} £& AFE A& F YA

(7) Alanine aminotransferase(ALT)= MM Xl EojF oz ZEA|sh= ofn|eit 34 42 7 &4
of osf Alzuto] AIHH AEZAZ FEHO| FAL Al B A Edo
A Fo FYHE ol Eao ol SUkeHA Ha, AE HEAEo] e dEed
gH olE 49| ¢S TAAF.

g

4

o
N,
Fo =

(8) S/lEMALEE AEE F FM5111e 1.0 mgmL E=ol4 448 + 6.2%=, FM5112= 0.125
mg/mL FE4 57.3 + 42%= ALT Ao} JAE&S L}EMPM T 7 AR 2T 0.25
mg/mLe] F=olA 69.69 £ 6.8%] HUl I &S 2 dA UIZRT silymarinel] vlste] &
go] HojHE Felstgl2(Fig. 3-14(a)).

(9 FM5121 A&+ 012505 mgmLe] FXelA 42~44% H9e] a&o] fFAES FlsA,
FM5122 0.5 mg/mL =04 717 + 47%% &&E RE AS(FAuzT ZIHFA 714
Z2o ALT A E8S »}E}Lﬂoiu} FM5131 Al&% 0.250 mg/mLe] H=o4] 55.9 + 6.3%= 7}

b Ego] 23, FM5132 A8E 1.0 mgmLe] FEolA 7P &8o] Egoy HAAzow

x}—% a7 Btk F A B E% silymarin2.c} ALT Al E&Hol|A Dol H-3(Fig. 3-14(c).
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100 A
] -
w L
B0
¥ & o & & &
- LR ] * -
ﬁ *®
E * ® (L063 mg/mL
N o [ ]
E it : g 0.125 mg/mL
£ - 0 - % 0.250 mg/mL
£ w0 ‘ ® 0.500 mg/mL
& = 1.000
J JmL
" mg
20
m -
u E

Sylimarin  FMS111 FR5121 FM5131 FM5112 FM5122 FM5132

Fig. 3-13. e7to-HALAEES] AST 843 AF

FM5111, FM5112, FM5121, FM5122, FM5131 and FM 5132 symbols are referred to note
of Table 3-3. *P<0.05. Compared to C (Negative control).
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m o
L] L

m E

70
£
5 s B 0063 mg/mL
2
g B 3125 mgiml

30
£ " 0.250 mg/mL
2
E 40 9 B 0500 mgimL
o ® 1000 mg/mt
=

m E

m o

10 1

ﬂ E

Sylimarin FM5111 FM5121 FM5131 FM5112 FMI5122 FM5132

Fig. 3-14. 27t ALEES] ALT 8A4FA 27

FM5111, FM5112, FM5121, FM5122, FM5131 and FM 5132 symbols are referred to note
of Table 3-3. *P<0.05. Compared to C (Negative control).
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o. LDH &4 &4 23
(1) Lactate dehydrogenase(LDH)= lactateE pyruvateZ Z33sl= &40
gk A, AT, MY T sl MEoldol Ae B AELARE wjEEH A
st ZAo® dHA U wekA B dFolA = LDHY AAl5S gl =
2) LI HALEE A BE T FM51112 0.125~0.25 mg/mL s=A 39 ~ 45.4% #A
o] LDHY A& &) Yelth. Az o] FM511201 4= 0.5 mg/mL sXolA 58.6% A
o] LDH oAl &&o] Yettth mefs F 712 Alg 25 A 39 ~ 58%9 <Al &
S HHY3, dAH UFRT silymarine] HEY &80l ES2S A (Fig
3-15(a)).

=
—
)
T

Ir
>
"

of

(3) FM5121 A8+ 0.25 mg/mLe] % olA 61.5 + 7.3% B9 e &3 ago] g2l
I, FM5122% 0.25 mg/mL s =4 76.7 + 1.2%2 7P £& AAEES e
o} kAt 2+ silymarino] ®lEle] & -&o] =SS 54S(Fig. 3-150)).

(4) FM5131A1 2% 0.125 mg/mLe] H%olA 66.7 + 21%= 7P &&o] =¢ka, FM5132
ANEE 0125 mg/mLe] EFZo|A 47.3 + 26%=E A&o] T Ao Yeygon, F
A8 25 silymarin®t} LDH JAG-&oA Z7tsls AL

otN
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100 -

£

.E m 0.063 mag/mL
E W {0,135 mg/mL
E_E ®0.250 mg/mL
E ® 0500 mgfml
E W 1000 mg/ml

Sylimann FM3111 FM5121 FM3131 FMiZ112 FM3122 FM35132

Fig. 3-15. e oy A¢aEe| IDH 8433 A%

FM5111, FM5112, FM5121, FM5122, FM5131 and FM 5132 symbols are referred to note
of Table 3-3. *P<0.05. Compared to C (Negative control).
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4. 271y L& ES 775N HE (2) ¢ IN VITRO TEST
71 AST, ALT %2 A%

(D 7H-wAldazd o3 Clyell ofsf F=d HEFAEY Raass 4] Hste] CA,
E AEg AE wjA] W AST 2 ALT ZA4S thxae] 43 Hlaste ‘)rE]rlﬂfd—(Flg
3-16, Fig. 3-17). AST, ALT F &4t ZHAIE Wl SAstaL A2 &G4 A|2e] o £33t
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Beopougim 250 ug/ml ¥ 100 ug/ml
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Fig. 3-16. &719-MALEE, BAHAEF R 2719 A& AST 8434 23 vxn
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Fig. 3-17. L719-HALEE, BAHAF 2 2719 d&9 ALT 8433 23 Hlx
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'}. LDH ¥4 =74 A%

(1) Lactate dehydrogenase(LDH)+< lactateE pyruvate=
g HE S, TS

Feshe Alem dHA

MYy o o3 A
(2) LDH

Agsl= G40l LDHE A3
ool A& AT AEYE wjEH
A, TEhA B AFolA = LDHY HAlsES F<lstAd =
A4, Silymarind Hl WSR-S o, AHAHF 2F 75 WA AFY LEAF
W o7t]-HALEE LA ol e AR ATE.
() W, 2719 Y& &A= Silymarind e7H-HALEE LA BlE] 1 &% e As
AT = AAE-

(@) WA, in vitro testE 53l, 7H-HALEE 2471 2719 98 &4 2o 3t 7]s A
850 © 3 AL A3}, =3 BAAIETES Silymarin#te] &% Hla A= ¢
SFIAY FARE 558 2t S 91819 S(Fg. 3-18).
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B30t ugiml 50 ug/ml @100 ugiml

il

ailymarin EpAl EfARZ SENE] FM-5111 FM-5112  FM-5121 FM-5122 FM-5131 0 FM-5152 =8

LEH (WL

8 &8 8 8 ¥ 8

=

Fig. 3-18. &719-HALEE, EMAHAF B 2719 ¥9E9 LDH €434 243 Hlu
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5. 71y HEES 3 7w A HE

~

3) : IN VIVO

b AGEEAR FE8 4 R B 7 g mdelA 7 )% AN &

(D CCLell ozt 54 3+ &

(

gall oMo AT W}

b CCLE F4 3t AslE a3 o AT Fig. 3-199 2+

(b Ardstgta Fo= F4 3t

(h

()

(3) CClyell &f =t 54 3+ %3l

o))
()

(h

f
o
=CI>L_1‘
i

O

Jozl 7o AF Wl FAANFETS 133 +
1.06 g2l ¥t Stz ol -45 £ 0.78 g2 §9FH o7 AFo] 7A3YL.
A& #FM-5111-L, FM-5111-M, FM-5111-H, FM-5131-L, FM-5131-M, FM-5131-H)%
27233 +182¢g 16 = 084 g 15 + 110 g 42 + 093 g 44 + 110
+ 147 g 29 = 130 g2 HAT WY AFTIIHE HolAE &uARL

H|

R
rlr

23 Wd feloz AFol FAYL, ADTE UelA ertE BEE
o] Z7haol whek Aol WS,
Az o2, FM-5111, FM-5131 Foizol A Atz vlste] A5 wshegol
Z7} shgom, o CClLel 9% 4 ¢ ﬂsﬁ oAA Uehbe A% Bavk 2 FF
o erly WEE FHE o8] AMHE AL L F AL

)

wRloAe) b A5

Lo

CCL=E w4 3+ A& e o 3t A<+ Fig 3-2039 2+
T AgollAe Fol Rl Apol7b KHolA] 3ty

Aol Ao BB B

1{1

CCLE F4 7+ A3l 99 79 ASTE Fig 3-213} 22
CCLE 34 7+ AshE F2F FolA SHHETL 8,955 + 745.3 g0 & AT
243 + 186 gHUT SoHog AST £7} molgon, APT(EM-5111-L,
FM-5111-M, FM-5111-H, FM-5131-L, EM-5131-M, FM-5131-H)% %Adizie
6,570 + 578.8 g, 6,035 + 624.4 g, 6,018 = 607.7 g, 8,005 + 814.9 g, 6,815 +
7429 g, 5965 + 532.9 g3} 5184 + 5348 go® SAU =T Wald APT
FM-5111-L, FM-5111-M, FM-5111-H, FM5131-M, FM5131-Hs} Atz AST
A7 FAHOE FAAAL

=3 ALT A|(Fig 3-220& SAUETe] 4% 2065 + 1389 g2 A4 78
+ 48 g7 wmdld foHom Syt ZrletR,  A@EEM-5111-L,
FM-5111-M, FM-5111-H, FM-5131-L, FM-5131-M, EM-5131-H)%} &Atizire
1594 + 77.3 g, 1,490 + 179.1 g, 1442 + 251.1 g, 2,030 + 198.0 g, 1,380 +
1004 g 1285 =+ 1495 g 1350 + 2141 gow SAuzTd Hsto
FM-5111-L, FM-5111-M, EM-5111-H, FM-5131-M, FM5131-HZ%} kA v 2370l A
ALT 271 o2 es A+
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A folHo 7 7astE Ae FM-5111% FM-51319] CClol «m b &4 % o} A

(vp =3k, ASTe] 7%, FM-5111-M, FM-5111-H, FM-5131-H7} %+ 7] 7}
olm] &&# A silymarin® Blmsle] Ao §AF HEo TS UERIS ¢
Rar, ALTe] 4 9olAx= FM-5111-L, FM-5111-M, FM-5111-H, FM-
FM-5131-H7} silymarinel] Hls] FAFSHAY, & O 53 &% el AL
o] FM-51113 FM-5131¢] w4 % Asfol dig 3t 75 /WA 7leAd L&A =2A
Z-8ol] 7hede AT

(4) CClell o3k v 2+ A oA o A5 W)

(b CCL=E W4 I+ AalE 33 9o ATHstsd, +FA4HAT 2 As TS
Fig 3-233% Z+<.

(b A3 A B2 T 1 A& ozl Tl AFusEe AT 7.1 =
257 g2 |SAWET 3.9 £ 6.31 goll Hlste fFoAQ AT SV RS AE
T(FM-5111-L, FM-5111-M, FM-5111-H, FM-5131-L, FM-5131-M, FM-5131-H)3}
AN ETS 48 £ 304 g, 47 + 352 g 44 + 280 g, 47 + 264 g, 50 +
456 g, 53 + 3.04 g3} 4.6 £ 441 go 2 AFTFNAE Fo&Fo] FUIsH o}
ot A FWstEFo] S+

(5) CCLoll o3 v 2 s 2ol A

i

o?.:

o] 2+ A&
h CCLE vHY 2+ A& 4t 9 3t A4+ Fig 3-249F 25
(WD 2k AFdME BE FolA FoA8Qd o)zt HolA] ¢kghg
(6) CClLoll <13t A b s melof Ao FAnsiats 24
b CCLE DA 2+ AE F23 9 ASTE Fig 3-259 22
(b CCLE A 3F A& a3 wolA Atz 371 £ 764 g&2 A3 126
+ 3.7 g# ®lmste AST F27F foHoz F7b stk Al g+(FM-5111-L,
FM-5111-M, FM-5111-H, FM-5131-L, FM-5131-M, FM-5131-H)3} A4tz Te
183 + 13.9 g, 223 + 206 g, 185 + 138 g, 133 + 85 g, 102 + 6.6 g 110 +
4.2 g7 150 + 85.72 SAUNZETH Hlwdte] FofHoz THAasH S
(th ALT +x(Fig 3-26)= A tzT 139 + 134 go& A4+ 32 + 1.3 g3} Hlw
st fojH oz £Vt Ut StAe. FHUERTY A9 45 £ 25 g2 FAUR
T+ HlwaEe] ALT X7} §odo=m  gasga, AAFEM-5111-L,
FM-5111-M, FM-5111-H, FM-5131-L, FM-5131-M, FM-5131-H)¢] A% 57 + 9.9
g, 68 + 68 g 59 + 155 g 75 + 58 g 42 + 18 g 40 + 2.7 g0 & SAT)
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Fig 3-19. Body weight gain in CCls-induced accute hepatitis model.

N, Saline 10 ml/kg; C, CCly 636.8 mg/kg; CS, CCly 636.8 mg/kg + Silymarin 25 mg/kg;
FM-5111-L, CCl; 636.8 mg/kg + FM-5111 50 mg/kg; FM-5111-M, CCl; 636.8 mg/kg +
FM-5111 150 mg/kg; FM-5111-H, CCly 636.8 mg/kg + FM-5111 300 mg/kg; FM-5131-L,
CCly 636.8 mg/kg + FM-5131 50 mg/kg; FM-5131-M, CCl,; 636.8 mg/kg + FM-5131 150
mg/kg; FM-5131-H, CCl; 636.8 mg/kg + FM-5131 300 mg/kg; Data are presented as
means =+ SD. *P<0.05. Compared to C (Negative control).
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Liver index (36)
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Fig 3-20. liver index in CCly-induced accute hepatitis model.

N, Saline 10 ml/kg; C, CCly 636.8 mg/kg; CS, CCly 636.8 mg/kg + Silymarin 25 mg/kg;
FM-5111-L, CCly 636.8 mg/kg + FM-5111 50 mg/kg; FM-5111-M, CCls; 636.8 mg/kg +
FM-5111 150 mg/kg; FM-5111-H, CCly 636.8 mg/kg + FM-5111 300 mg/kg; FM-5131-L,
CCly 636.8 mg/kg + FM-5131 50 mg/kg; FM-5131-M, CCl,; 636.8 mg/kg + FM-5131 150
mg/kg; FM-5131-H, CCl; 636.8 mg/kg + FM-5131 300 mg/kg; Data are presented as
means + SD. *P<0.05. Compared to C (Negative control).
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Fig 3-21. Level of AST in CCl-induced accute hepatitis model.

N, Saline 10 ml/kg; C, CCly 636.8 mg/kg; CS, CCly 636.8 mg/kg + Silymarin 25 mg/kg;
FM-5111-L, CCl; 636.8 mg/kg + FM-5111 50 mg/kg; FM-5111-M, CCl; 636.8 mg/kg +
FM-5111 150 mg/kg; FM-5111-H, CCls 636.8 mg/kg + FM-5111 300 mg/kg; FM-5131-L,
CCly 636.8 mg/kg + FM-5131 50 mg/kg; FM-5131-M, CCl; 636.8 mg/kg + FM-5131 150
mg/kg; FM-5131-H, CCl; 636.8 mg/kg + FM-5131 300 mg/kg; Data are presented as
means * SD. *P<0.05. Compared to C (Negative control).
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Fig 3-22. Level of ALT in CCly-induced accute hepatitis model.

N, Saline 10 ml/kg; C, CCly 636.8 mg/kg; CS, CCly 636.8 mg/kg + Silymarin 25 mg/kg;
FM-5111-L, CCl; 636.8 mg/kg + FM-5111 50 mg/kg; FM-5111-M, CCl; 636.8 mg/kg +
FM-5111 150 mg/kg; FM-5111-H, CCls 636.8 mg/kg + FM-5111 300 mg/kg; FM-5131-L,
CCly 636.8 mg/kg + FM-5131 50 mg/kg; FM-5131-M, CCl,; 636.8 mg/kg + FM-5131 150
mg/kg; FM-5131-H, CCl; 636.8 mg/kg + FM-5131 300 mg/kg; Data are presented as
means + SD. *P<0.05. Compared to C (Negative control).
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Fig 3-23. Body weight gain in CCl&-induced chronic hepatitis model.

N, Saline 10 ml/kg; C, CCly 318.4 mg/kg; CS, CCly 318.4 mg/kg + Silymarin 25 mg/kg;
FM-5111-L, CCl; 318.4 mg/kg + FM-5111 50 mg/kg; FM-5111-M, CCl, 318.4 mg/kg +
FM-5111 150 mg/kg; FM-5111-H, CCl; 318.4 mg/kg + FM-5111 300 mg/kg; FM-5131-L,
CCly 318.4 mg/kg + FM-5131 50 mg/kg; FM-5131-M, CCl, 318.4 mg/kg + FM-5131 150
mg/kg; FM-5131-H, CCl; 318.4 mg/kg + FM-5131 300 mg/kg; Data are presented as
means + SD. *P<0.05. Compared to C (Negative control).
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Fig 3-24. liver index in CCly-induced chronic hepatitis model.

N, Saline 10 ml/kg; C, CCly 318.4 mg/kg; CS, CCly 318.4 mg/kg + Silymarin 25 mg/kg;
FM-5111-L, CCly 318.4 mg/kg + FM-5111 50 mg/kg; FM-5111-M, CCl; 318.4 mg/kg +
FM-5111 150 mg/kg; FM-5111-H, CCl, 318.4 mg/kg + FM-5111 300 mg/kg; FM-5131-L,
CCly 318.4 mg/kg + FM-5131 50 mg/kg; FM-5131-M, CCl; 318.4 mg/kg + FM-5131 150
mg/kg; FM-5131-H, CCl; 318.4 mg/kg + FM-5131 300 mg/kg; Data are presented as
means * SD. *P<0.05. Compared to C (Negative control).
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Fig 3-25. Level of AST in CCly-induced chronic hepatitis model.

N, Saline 10 ml/kg; C, CCly 318.4 mg/kg; CS, CCly 318.4 mg/kg + Silymarin 25 mg/kg;
FM-5111-L, CCly 318.4 mg/kg + FM-5111 50 mg/kg; FM-5111-M, CCl, 318.4 mg/kg +
FM-5111 150 mg/kg; FM-5111-H, CCly 318.4 mg/kg + FM-5111 300 mg/kg; FM-5131-L,
CCly 318.4 mg/kg + FM-5131 50 mg/kg; FM-5131-M, CCl, 318.4 mg/kg + FM-5131 150
mg/kg; FM-5131-H, CCl; 318.4 mg/kg + FM-5131 300 mg/kg; Data are presented as
means * SD. *P<0.05. Compared to C (Negative control).
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Fig 3-26. Level of ALT in CCly-induced chronic hepatitis model.

N, Saline 10 ml/kg; C, CCly 318.4 mg/kg; CS, CCly 318.4 mg/kg + Silymarin 25 mg/kg;
FM-5111-L, CCl; 318.4 mg/kg + FM-5111 50 mg/kg; FM-5111-M, CCl; 318.4 mg/kg +
FM-5111 150 mg/kg; FM-5111-H, CCly 318.4 mg/kg + FM-5111 300 mg/kg; FM-5131-L,
CCly 318.4 mg/kg + FM-5131 50 mg/kg; FM-5131-M, CCly 318.4 mg/kg + FM-5131 150
mg/kg; FM-5131-H, CCl; 318.4 mg/kg + FM-5131 300 mg/kg; Data are presented as
means + SD. */<0.05. Compared to C (Negative control).
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. D-galactosamine® F%¥ FA 3t &As] mdoA 3t 7|5 A &3
(1) D-galactosaminedl] 23+ T4 7+as] mdo|Ae] A5 WH3laF
(7h) D-galactosamine 2.2 FA4 7+ §ahsk o] A ZwslFe Fig 3-277 28
(1} D-galactosamine £ Z F4 HES dozl 9o AFHIFF
6.99 + 246 g2 SAAUWZT 5. L
(p<0.05). 18V AP+ FANETLS A SHIF
TIE Fo A zol7t A

(2) D-galactosamine®l] 23t T4 s mdoAe] HgXA 4

(7b D-galactosamine®. 2 J4 gL 23 +9 1HAA = Fig 3-283 2

(1} D-galactosamine®.2 F4 HES €ozl 9 AAF= FAWERTO] 4.1 +
0.20 g= B 46 £ 0.26 goll Wt FA7} oty s. =TS 39 £
0.28 g3} vlwste] AT FM-5111-M 3.7 + 0.13 g, FM-5111-L. 3.7 + 0.13
g, FM-5131-M 3.7 £ 0.20 g2 F & 2t Fo &0 F4astA=(p<0.05). &4

iz Hlwste] FM-5111-L 38 + 0.24 g, FM-5111-M 3.7 £+ 0 g
FM-5131-L 3.7 + 0.13 g, FM-5131-M 3.7 +0.20 g2 foj& o2 A4S
(p<0.05).
(3) D-galactosaminedl] <t T4 1Hgal] 2o e] PAAYsetz A

(7h) D-galactosamine®. 2 H4 2rg9<S &t 9 AST9 ALT+ Fig 3-29, 303 %
o}

(1}) D-galactosamine o2 w4 Es FE3 9 GOTe GPT FAx& SAHERT
4,429 + 1,096.9 g, 2,004 + 377.4 g2 A4 195 £ 43 g 59 £ 6.9 g2 F9
Aoz FUeAs. FAAUERTS 1,420 £ 953 g, 720 £ 56.4 g2 SAAUNERT

HlE 371 fFdoz AP E0.05). AdTFe F S4uERTH v
st Be uf FA7F 2571 oy 793 Aole (IS
(4) 8coF
b 23E F3sHA, D-galactosamine©l] «]UP A4 3t As mdoM F F5FHo o}

T
(W) ol8idt 252 Fdd=ad

2l silymarin (25 mg/kg) Fotoll Bl3] vl &%
e L ASls. kA, B dTelA AlEE AREE o7ba] YANA TaE
L7 AEHA BaEo] I T N TIsHLAEA Y E8o] VMY o=
aeE
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Fig 3-27. Body weight gain in D-galactosamine treated SD rats.

N, Saline 10 ml/kg; D, D-galactosamine(DGA) 650 mg/kg; DS, DGA 650 mg/kg +
Silymarin 25 mg/kg; FM-5111-L, DGA 650 mg/kg + FM-5111 50 mg/kg; FM-5111-M,
DGA 650 mg/kg + FM-5111 150 mg/kg; FM-5111-H, DGA 650 mg/kg + FM-5111 300 mg/
kg; FM-5131-L, DGA 650 mg/kg + FM-5131 50 mg/kg; FM-5131-M, DGA 650 mg/kg +
FM-5131 150 mg/kg; FM-5131-H, DGA 650 mg/kg + FM-5131 300 mg/kg; Data are
presented as means =+ SD. Values with different superscripts are significantly
different by one-way ANOVA and Tukey’ s multiple comparison test. *P<0.05.
Compared to D(Negative control).
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Fig 3-28. liver index in D-galactosamine-treated SD rats.

N, Saline 10 ml/kg; D, D-galactosamine(DGA) 650 mg/kg; DS, DGA 650 mg/kg +
Silymarin 25 wmg/kg; FM-5111-L, DGA 650 mg/kg + FM-5111 50 mg/kg; FM-5111-M,
DGA 650 mg/kg + FM-5111 150 mg/kg; FM-5111-H, DGA 650 mg/kg + FM-5111 300 mg/
kg; FM-5131-L, DGA 650 mg/kg + FM-5131 50 mg/kg; FM-5131-M, DGA 650 mg/kg +
FM-5131 150 mg/kg; FM-5131-H, DGA 650 mg/kg + FM-5131 300 mg/kg; Data are
presented as means =+ SD. Values with different superscripts are significantly
different by one-way ANOVA and Tukey’ s multiple comparison test. *2<0.05.
Compared to D(Negative control).
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Fig 3-29. Level of AST in D-galactosamine-treated SD rats.

N, Saline 10 ml/kg; D, D-galactosamine(DGA) 650 mg/kg; DS, DGA 650 mg/kg +
Silymarin 25 mg/kg; FM-5111-L, DGA 650 mg/kg + FM-5111 50 mg/kg; FM-5111-M,
DGA 650 mg/kg + FM-5111 150 mg/kg; FM-5111-H, DGA 650 mg/kg + FM-5111 300 mg/
kg; FM-5131-L, DGA 650 mg/kg + FM-5131 50 mg/kg; FM-5131-M, DGA 650 mg/kg +
FM-5131 150 mg/kg; FM-5131-H, DGA 650 mg/kg + FM-5131 300 mg/kg; Data are
presented as means =+ SD. Values with different superscripts are significantly
different by one-way ANOVA and Tukey’ s multiple comparison test. *2<0.05.
Compared to D(Negative control).
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Fig 3-30. Level of ALT in D-galactosamine-treated SD rats.

N, Saline 10 ml/kg; D, D-galactosamine(DGA) 650 mg/kg; DS, DGA 650 mg/kg +
Silymarin 25 mg/kg; FM-5111-L, DGA 650 mg/kg + FM-5111 50 mg/kg; FM-5111-M,
DGA 650 mg/kg + FM-5111 150 mg/kg; FM-5111-H, DGA 650 mg/kg + FM-5111 300 mg/
kg; FM-5131-L, DGA 650 mg/kg + FM-5131 50 mg/kg; FM-5131-M, DGA 650 mg/kg +
FM-5131 150 mg/kg; FM-5131-H, DGA 650 mg/kg + FM-5131 300 mg/kg; Data are
presented as means =+ SD. Values with different superscripts are significantly
different by one-way ANOVA and Tukey’ s multiple comparison test. *P<0.05.
Compared to D(Negative control).
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AZE =2AAT AA AF7|7re] A ethionine ¥ ethanol® 23 AWz =g
ANA S ZEzE(contro)F vl wdte] A ET E A|lIdEZ EATFNA EAFH
FA Jde HE s AFHA FS(Fig. 3-3D). o]H3 A= AWt =9

=
ol A A]"ﬁ%’é Foi7t AdEEe] ASel AR 9FS F YA & AL

Ethionine® &2 &g AWt 2o dHomHE ASTe ALT A&

g A, ASTSF ALT 5 o] EAste 842 3P 44 4o %FJHO%
b £49] A EZA AHEH. Ethionineo & A ¥3to] =% control& normal®
o Hte =BF FX7F FUEIES. 53] AST= FM-5111-H, FM-5131-M,
M-5131-H 9l 4] controld} vl sle] Fo]AH oz 7HAsHS(Fig. 3-32, A). ALT
BE APTOA Zastd oy dxadd vlusty] AFEE ForolA 79
o2 fastA &k(Fig. 3-32, B).

rr

o~
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Fig. 3-31. Body weight in ethionine-induced(A) and ethanol-induced(B) fatty liver model.

Normal, Saline 10 mL/kg; Control, fatty liver model; UCDA, fatty liver model +
ursodeoxycholic acid 30 mg/kg; FM-5111-L, fatty liver model + FM-5111 50 mg/kg;
FM-5111-M, fatty liver model + FM-5111 150 mg/kg; FM-5111-H, fatty liver model +
FM-5111 300 mg/kg; FM-5131-L, fatty liver model + FM-5131 50 mg/kg; FM-5131-M,
fatty liver model + FM-5131 150 mg/kg; FM-5131-H, fatty liver model + FM-5131 300
mg/kg; Data are presented as means =+ SD.
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Fig 3-32. Level of AST(A) and ALT(B) in ethionine-induced fatty liver model.

Normal, Saline 10 mL/kg; Control, fatty liver model; UCDA, fatty liver model +
ursodeoxycholic acid 30 mg/kg; FM-5111-L, fatty liver model + FM-5111 50 mg/kg;
FM-5111-M, fatty liver model + FM-5111 150 mg/kg; FM-5111-H, fatty liver model +
FM-5111 300 mg/kg; FM-5131-L, fatty liver model + FM-5131 50 mg/kg; FM-5131-M,
fatty liver model + FM-5131 150 mg/kg; FM-5131-H, fatty liver model + FM-5131 300
mg/kg; Data are presented as means =+ SD. *P<0.05 Compared to Control.
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Fig 3-33. Level of AST(A) and ALT(B) in ethanol-induced fatty liver model.

Normal, Saline 10 mL/kg; Control, fatty liver model; UCDA, fatty liver model +
ursodeoxycholic acid 30 mg/kg; FM-5111-L, fatty liver model + FM-5111 50 mg/kg;
FM-5111-M, fatty liver model + FM-5111 150 mg/kg; FM-5111-H, fatty liver model +
FM-5111 300 mg/kg; FM-5131-L, fatty liver model + FM-5131 50 mg/kg; FM-5131-M,
fatty liver model + FM-5131 150 mg/kg; FM-5131-H, fatty liver model + FM-5131 300
mg/kg; Data are presented as means =+ SD. *P<0.05. Compared to Control.
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Fig 3-34. Contents of total lipid in liver in ethionine-induced(A) and ethanol-induced
fatty liver model.

Normal, Saline 10 mL/kg; Control, fatty liver model; UCDA, fatty liver model +
ursodeoxycholic acid 30 mg/kg; FM-5111-L, fatty liver model + FM-5111 50 mg/kg;
FM-5111-M, fatty liver model + FM-5111 150 mg/kg; FM-5111-H, fatty liver model +
FM-5111 300 mg/kg; FM-5131-L, fatty liver model + FM-5131 50 mg/kg; FM-5131-M,
fatty liver model + FM-5131 150 mg/kg; FM-5131-H, fatty liver model + FM-5131 300
mg/kg; Data are presented as means = SD. *P<0.05 Compared to Control.
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Fig 3-35. Contents of triglyceride in liver in ethionine-induced(A) and ethanol-induced
fatty liver model.

Normal, Saline 10 mL/kg; Control, fatty liver model; UCDA, fatty liver model +
ursodeoxycholic acid 30 mg/kg; FM-5111-L, fatty liver model + FM-5111 50 mg/kg;
FM-5111-M, fatty liver model + FM-5111 150 mg/kg; FM-5111-H, fatty liver model +
FM-5111 300 mg/kg; FM-5131-L, fatty liver model + FM-5131 50 mg/kg; FM-5131-M,
fatty liver model + FM-5131 150 mg/kg; FM-5131-H, fatty liver model + FM-5131 300
mg/kg; Data are presented as means =+ SD. *P<0.05. Compared to Control.
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concentration, HGB), 3|vlE= g EX|(hematocrit, HCT), HHAHE & (mean cell
volume, MCV), 3| 2==Z4% F(mean cell hemoglobin, MCH), ¥ & 873 n=
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A&tz A FE T A=A 7] (Hemavet, Japem 2 ZA 32

et Ax:=L FM-5111 FM-5131& Rk AgTelM dizadse] SAH =
ok Zpo]lE HolA k. o] A= 3 SD-ratset &#H SD-rats (Table 3-28)
oNA FASHAl UEl . ol A= FM-5111, FM-5131 5] EHA|xE9] =3
g frafdk 2He& kA e s AAF

Ay st AL

dAsIotY A FSS R APT AteldlA oAl W3y UdehuA] edw

o] Ax}= 43 SD-ratse} ¢ SD-rats (Table 3-29)o A1 §AFSHA] UEFOH, o=

- 118 -



o0
= =

FM-5111, FM-5131 &°] 54°] §l

o] E o}u]| 7] o] & A~(Aspartate aminotransferase:

guE AEE ofzu

oF

=3
fi%s)

9l

A oted
Bl

ALT),

olm| - 7] A o] & 4(Alanine  aminotransferase:

(Creatnine: CRE), &% 243 4([Blood Urea nitrogen: BUN) 5ol w37}

Tepy

AST),

ol
w

J)

ol

2. aof

3ol

o o

S 7}~ AW

3% %

i
iod

(1 7}y)-g

)

T e, 1 glkg

Nlo

SD-ratsel] A

SD-ratso| A = A

?:5_]_-

5o

dn
%
o
+

Az & o 7y FAHA-LEE d5-F=ECFEM-511D3 271

s

<)

(2) webA, o]

3

b

B Aol A AT FE yelAe ¢

KeN
-

==(FM-513D)

o7
o
o

- 119 -



Table 3-23. Mortality of Sprague-Dawley rats fed of Acanthopanax senticosus fermentation products during oral administration for 7 day.

Group/Dose(g/kg)
FM-5111? FM-5131%
G1Y/0 G2/0.5 G3/1.0 G4/2.0 G5/0.5 G6/1.0 G7/2.0
male 0%(0/5) 0%(0/5) 0%(0/5) 0%(0/5) 0%(0/5) 0%(0/5) 0%(0/5)
mortality(%)
(dead/total)
female 0%(0/5) 0%(0/5) 0%(0/5) 0%(0/5) 0%(0/5) 0%(0/5) 0%(0/5)

U Negative control: without extract was treated with aseptic water.
2 Acanthopanax senticosus fermentation product with Ganmoderma lucidum
Y Acanthopanax senticosus fermentation product with Phellinus linteus



Table 3-24. Clinical sign of Sprague-Dawley rats fed of Acanthopanax senticosus fermentation products during oral administration for 7 day.

Group/Dose(g/kg)
FM-5111% FM-5131%
G1Y/0 G2/0.5 G3/1.0 G6/1.0 G7/2.0
male NAD NAD NAD NAD NAD
Clinical sign
female NAD NAD NAD NAD NAD

U Negative control: without extract was treated with aseptic water.
2 Acanthopanax senticosus fermentation product with Ganmoderma lucidum

Y Acanthopanax senticosus fermentation product with Phellinus linteus
NAD: No Abnormality Detected



Table 3-25. Changes of body weight of Sprague-Dawley rats fed of Acanthopanax senticosus fermentation products during oral administration

for 7 day.
Group/Dose(g/kg)
Sex Day FM-5111? FM-5131%
G1Y/0 G2/0.5 G3/1.0 G4/2.0 G5/0.5 G6/1.0 G7/2.0

1 20386 + 7.92 20422 + 7.75 20472 + 7.19  205.28 + 7.17 205.04 + 7.09 204.82 & 7.50 204.30 + 8.14
2 20400 = 865 20578 + 850  205.08 + 7.59  205.92 & 9.29 204.20 + 7.79 206.36 + 6.49 202.98 + 9.01
3 21220 + 9.07 21340 + 826 21246 + 7.46  212.80 = 9.84 211.66 + 8.68 214.84 + 6.95 210.70 = 7.71

male 4 22344 + 947 22534 + 869  223.96 + 7.61  224.10 + 9.59 22322 + 1022 226.96 + 8.25 22222 + 851
5 22958 + 1047 23158 + 845 22994 + 7.87  231.28 + 1085  230.76 =+ 8.64 232.60 + 8.68 229.08 + 8.98
6 23492 + 10.64 237.80 + 7.71  236.42 = 867  237.66 + 10.67  236.08 + 9.06 239.26 + 9.63 235.34 + 8.71
7 250.26 + 12.04 24928 + 464  247.94 +£ 944 25022 + 11.76 24868 + 10.35 25272 + 10.28  248.38 =+ 9.18
1 16112 = 7.05  160.80 + 6.50  160.96 + 579  161.06 + 5.71 161.58 + 5.46 161.72 + 5.81 162.08 =+ 6.22
2 16034 + 931 15698 + 452  158.02 = 7.15  157.28 + 5.70 156.86 + 7.50 156.64 + 5.96 158.28 + 7.07
3 163.78 = 11.10 161.84 + 433  161.62 = 845  160.62 = 4.75 161.66 + 8.86 160.20 + 6.04 162.48 + 6.89

female 4 169.58 + 12.01 166.98 + 3.08  166.96 = 9.99  167.82 + 4.86 167.86 + 8.14 166.08 + 5.41 168.94 + 5.67
5 17270 + 1244 171.08 + 551 17154 + 9.20  170.68 + 5.55 171.36 + 9.36 169.36 + 5.54 171.08 + 4.24
6 17314 + 1575 17240 + 448 17342 £ 10.17 172.28 + 544 172.04 + 11.90  173.52 + 3.74 174.64 + 6.51
7 181.22 + 1646 176.74 + 3.71  180.78 = 11.59  180.02 + 6.09 179.64 + 13.37  178.08 + 5.90 182.68 + 5.78

U Negative control: without extract was treated with aseptic water.
2 Acanthopanax senticosus fermentation product with Ganoderma lucidum
Y Acanthopanax senticosus fermentation product with Phellinus linteus
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Table 3-26. Changes of body weight of Sprague-Dawley rats fed of Acanthopanax senticosus fermentation products during oral administration

for 28 day.
Group/Dose(g/kg)
Sex Week FM-5111? FM-5131%
G1Y/0 G2/0.25 G3/0.5 G4/1.0 G5/0.25 G6/0.5 G7/1.0
0 19850 + 7.19  199.90 + 6.39  198.12 + 500  199.56 + 7.65 198.94 + 5.43 199.58 + 8.41 199.82 + 8.20
1 24020 &= 1250 243.26 + 751 23882 & 565  239.92 &= 10.77  242.12 + 6.10 240.80 + 9.24 238.96 + 9.36
male 2 27048 + 3281 29246 + 11.03 28518 + 7.98  291.68 + 16.39  293.30 + 9.18 292.24 + 1263  288.66 + 11.83
3 32948 + 20.02 33038 + 13.17 32278 + 11.05 331.90 + 18.78  334.70 + 9.92 328.06 + 13.49  327.58 + 12.72
4 34122 + 2032 33778 £ 1571 331.54 & 14.25 34292 + 1594 34390 =+ 11.76 33440 = 1583  333.36 + 15.49
0 16098 + 848  159.28 + 6.76  160.20 = 7.49  160.04 + 7.28 159.56 + 8.61 161.06 + 7.21 159.26 + 8.53
1 18350 = 979 17622 + 877 17314 £ 6.71 17544 * 8.65 177.66 + 1252 179.12 + 10.18  173.72 = 9.73
female 2 20224 + 1293 20034 + 11.77 19278 £ 7.57  190.18 + 7.45 197.22 + 10.87  193.64 + 9.96 189.60 + 12.34
3 21844 + 1834 21254 + 814 20432 &= 993  207.64 + 8.88 211.32 + 1310  216.46 + 6.96 210.42 + 13.50
4 21766 + 16.12 21234 + 441  200.62 + 941 20522 + 11.38  207.62 *= 10.05  211.92 = 7.71 208.76 + 16.04

U Negative control: without extract was treated with aseptic water.
2 Acanthopanax senticosus fermentation product with Ganoderma lucidum
Y Acanthopanax senticosus fermentation product with Phellinus linteus



Table 3-27. Organ weight changes in Sprague-Dawley rats administered with Acanthopanax senticosus fermentation products by daily oral
gavage for 28 day.

Group/Dose(g/kg)

Sex Organ FM-51117 FM-51317
G1"/0 G2/0.25 G3/0.5 G4/1.0 G5/0.25 G6/0.5 G7/1.0
Liver 1111 + 123 1107 £ 113 11.08 + 102 1220 = 0.74 11.08 + 0.51 10.62 + 0.49 11.25 + 0.66
Lung 1.27 + 0.13 1.28 + 0.08 1.29 + 0.12 1.26 + 0.11 1.36 + 0.15 1.31 + 0.07 1.29 + 0.08
Spleen 0.78 + 0.07 0.75 + 0.13 0.75 = 0.07 0.81 = 0.14 0.85 = 0.14 0.70 £ 0.07 0.76 = 0.08
Kidney 1.27 + 0.10 1.25 + 0.08 1.24 + 0.09 1.33 + 0.09 1.27 + 0.10 1.23 + 0.09 1.23 + 0.05
male Heart 112 + 0.12 114 + 0.03 119 + 0.09 113 + 0.09 1.20 + 0.08 114 + 0.09 113 + 0.07
Testis 1.55 =+ 0.08 157 + 0.16 154 + 0.11 1.76 + 0.04 1.62 + 0.20 157 + 0.11 1.53 £ 0.09
danat 002 £ 0.01 0.02 = 0.00 0.02 £ 0.00 0.02 + 0.01 0.06 + 0.09 0.02 + 0.00 0.02 £ 0.00
Thymus 0.60 =+ 0.05 0.62 + 0.11 0.57 = 0.14 0.71 = 0.10 0.66 = 0.07 0.59 + 0.10 0.64 £ 0.08
Brain 2.02 + 0.09 1.97 + 0.05 1.98 + 0.10 2.00 = 0.11 1.97 + 0.15 2.05 + 0.06 1.95 + 0.08
Liver 6.8 + 0.93 6.58 + 0.91 5.86 + 0.56 6.31 + 0.61 6.05 + 0.59 6.56 + 0.55 6.63 + 0.48
Lung 1.10 + 0.09 1.08 + 0.09 104 + 0.11 1.05 + 0.06 117 + 013 1.08 + 0.09 111 + 0.13
Spleen 0.64 £ 0.11 0.59 + 0.09 0.53 = 0.04 0.53 * 0.06 0.59 £ 0.07 0.55 + 0.06 0.52 £ 0.08
Kidney 0.78 + 0.09 0.79 £ 0.05 0.76 = 0.10 0.83 = 0.04 0.80 = 0.04 0.80 =+ 0.04 0.80 = 0.06
female  Heart 0.82 £ 0.09 0.78 =+ 0.04 0.77 £ 0.05 0.76 = 0.05 0.79 £ 0.05 0.83 + 0.06 0.80 £ 0.06
Ovary 0.05 = 0.01 0.04 £ 0.00 0.03 = 0.01 0.04 = 0.01 0.04 £ 0.01 0.05 =+ 0.00 0.04% 0.00
ganas 003 £ 0.00 0.03 + 0.00 0.03 + 0.01 0.03 + 0.00 0.03 + 0.00 0.03 £ 0.00 0.03 + 0.00
Thymus 0.45 + 0.06 0.39 =+ 0.09 0.42 £ 0.05 0.41 = 0.03 0.43 = 0.04 0.42 + 0.06 0.42 = 0.03
Brain 1.88 + 0.14 2.05 + 0.33 1.86 + 0.06 1.92 + 0.08 1.99 + 0.27 1.91 + 0.09 1.93 + 0.09

U Negative control: without extract was treated with aseptic water.
2 Acanthopanax senticosus fermentation product with Ganoderma lucidum
¥ Acanthopanax senticosus fermentation product with Phellinus linteus



Table 3-28. Changes of hematological parameters in Sprague-Dawley rats administered with Acanthopanax senticosus fermentation products by
daily oral gavage for 28 day.

Group/Dose(g/kg)
Sex  parameter FM-51117 FM-51317
G1%/0 G2/0.25 G3/0.5 G4/1.0 (G5/0.25 G6/0.5 G7/1.0

RBC(L x 106cells/ ) 7.04 + 0.44 813 + 0.31 821 = 0.48 8.29 * 0.36 851 £ 0.15 842 + 031 8.43 + 0.46
HGB(g/dL) 1538 + 0.78 15.78 + 0.50 15.88 + 0.57 15.86 + 0.84 16.40 + 0.41 16.02 + 0.70 1612 £ 0.91
HCT®) 49.36 + 2.43 51.26 + 153 5150 + 2.02 50.10 + 1.91 52.24 + 0.71 5106 + 1.72 52.46 + 1.36
MCV(L) 62.24 + 0.86 63.12 + 0.63 62.75 + 1.19 60.48 + 2.02 61.48 + 0.89 60.64 + 0.90 62.26 + 1.93
MCH(pg) 1936 + 0.50 19.44 + 0.24 1935 + 0.47 19.10 + 0.56 19.28 + 0.48 19.00 + 0.44 19.10 + 0.60
MCHC(g/dL) 3114 + 050 30.76 + 0.18 30.85 + 0.37 3160 + 0.55 3136 + 0.52 3134 + 048 30.68 + 1.04

male  PLTx103cells/u)  899.40 + 109.56 941.20 + 84.07 97550 + 174.69  1077.20 + 258.17 1108.40 + 39.57 1041.60 + 178.88 1097.60 + 81.95
WBC(1 x 103cells/ ) 6.86 + 0.72 5.52 + 0.70 8.53 = 0.57 10.66 = 2.73 9.71 + 1.48 9.60 + 2.21 11.26 + 1.32
Neut(%) 1024 + 2.27 1046 + 1.07 9.83 + 3.97 7.28 + 1.37 5.88 + 1.27 6.26 + 0.89 712 + 1.19
Lymph(%) 8558 + 3.81 86.74 + 1.09 86.55 + 5.12 89.96 + 157 9172 + 1.20 9128 + 121 80.82 + 1.24
Mono(%) 142 + 0.19 1.32 + 0.40 1.00 + 0.41 1.32 + 0.6 0.88 + 0.16 0.98 + 0.25 118 + 0.11
Eos(%) 1.85 + 0.37 116 + 0.25 170 + 1.49 116 + 0.42 1.28 + 0.63 122 + 0.28 160 + 0.70
Baso(%) 0.28 + 0.11 032 + 013 0.27 + 0.06 0.28 + 0.13 0.24 + 0.05 0.26 + 0.05 0.28 + 0.08
RBC(1 x 106cells/ ) 758 + 0.27 7.82 + 0.10 815 = 0.32 8.00 = 0.21 8.02 + 0.31 782 + 0.27 785 + 0.37
HGB(g/dL) 14.88 + 045 1494 + 0.34 1552 + 0.53 15.16 + 0.49 15.28 + 0.54 14.98 = 0.41 1514 + 0.65
HCT®%) 47.34 + 166 4754 + 0.57 49.70 + 1.69 48.18 + 1.64 4824 + 1.19 47.14 + 157 4740 + 2.24
MCV(EL) 62.48 + 1.12 60.78 + 0.82 61.02 + 0.81 60.16 + 0.47 60.12 + 1.46 60.30 + 1.02 60.42 + 1.23
MCH(pg) 19.60 = 0.48 19.08 + 0.58 19.02 + 0.36 18.90 + 0.25 19.06 = 0.48 19.14 = 0.36 19.28 + 0.42
MCHC(g/dL) 3136 + 0.33 3140 + 0.60 3114 + 031 3144 + 032 3166 + 0.75 3170 + 0.22 31.88 + 0.42

female PLT(x103cells/u) 111740 + 14241  1117.20 + 13574  1187.60 + 67.74 1040.60 + 139.76 1109.20 + 183.11 1064.00 + 104.77 978.20 + 141.75
WBC(1x 103cells/ ) 440 £ 0.98 363 + 0.34 3.00 + 0.71 3.95 + 0.67 3.77 + 0.88 2.83 + 0.53 3.33 + 113
Neut(%) 8.38 + 3.21 1084 + 3.94 1056 + 4.36 1114 + 2.81 8.94 + 2.60 1110 + 3.92 11.00 + 3.56
Lymph(%) 87.64 + 3.76 85.16 + 4.47 86.08 + 4.56 84.72 + 3.67 86.80 + 4.32 84.74 + 3.79 8354 + 3.36
Mono(%) 100 + 058 0.92 + 0.19 0.88 + 0.27 1.24 + 0.39 1.32 + 0.29 110 + 0.10 1.00 + 0.37
Eos(%) 2.68 + 0.83 2.70 + 1.35 2.04 + 0.59 2.68 + 0.78 2.72 + 1.86 2.94 + 1.38 3.60 + 0.55
Baso(%) 0.30 + 0.10 0.38 + 0.08 0.30 = 0.24 0.22 + 0.13 0.22 + 0.04 0.15 + 0.06 0.20 + 0.10

Y Negative control: without extract was treated with aseptic water.
2 Acanthopanax senticosus fermentation product with Ganoderma lucidum
Y Acanthopanax senticosus fermentation product with Phellinus linteus



Table 3-29. Blood biochemistry changes in Sprague-Dawley rats administered with Acanthopanax senticosus fermentation products by daily oral

gavage for 28 day.

Group/Dose(g/kg)
Sex  parameter FM-5111? FM-51317
G1Y/0 G2/0.25 G3/0.5 G4/1.0 (G5/0.25 G6/0.5 G7/1.0

ALB(g/dL) 4.60 + 0.10 456 + 0.05 452 + 0.08 468 + 0.11 4.64 + 0.15 4.62 + 0.04 4.66 = 0.09
ALP(U/L) 487.80 = 91.91 412.25 + 56.79  408.40 + 92.25  415.80 + 44.43 405.40 = 24.80 456.60 = 65.57 381.60 = 88.40
CRE(mg/dL) 0.60 = 0.12 0.60 + 0.07 0.50 £ 0.10 0.54 = 0.05 0.60 = 0.10 0.58 + 0.04 0.56 = 0.15
GLU(mg/dL) 108.40 + 11.39 126.60 + 8.44 112.00 = 14.72 116.40 + 5.18 105.60 £+ 16.05 118.20 + 16.05 122.00 = 9.19

male AST(U/L) 85.63 = 12.75 89.63 + 28.65 114.47 = 21.86 93.57 £ 2.32 111.17 £ 6.09 93.40 = 11.01 108.13 = 21.77
ALT(U/L) 42.00 £ 8.69 40.00 = 6.04 37.60 + 13.39 42.20 £ 8.23 41.20 £ 8.50 39.00 = 7.28 40.60 £ 4.34
T-CHO(mg/dL)  56.65 = 1.50 52.63 £ 5.64 57.95 £ 24.31 50.72 £ 16.96 104.38 £+ 14.03 103.47 £+ 18.94 83.34 £ 13.64
T-PRO(g/dL) 6.20 = 0.14 6.14 = 0.09 6.22 = 0.16 6.48 = 0.04 6.28 £ 0.26 6.28 = 0.11 6.40 = 0.19
TG(mg/dL) 80.50 + 27.43 54.80 + 14.69 65.00 £ 13.80 103.50 = 8.85 68.20 £+ 9.23 78.60 £+ 15.29 109.80 + 15.07
BUN(mng/dL) 15.00 = 2.59 14.60 = 1.98 17.46 = 3.20 19.38 = 2.01 18.70 = 1.99 18.66 = 1.34 21.38 = 1.65
ALB(g/dL) 148 £ 0.22 1.14 = 0.25 1.18 £ 0.36 1.26 £ 0.64 250 = 0.16 232 = 0.22 243 £ 0.25
ALP(U/L) 232.40 £ 36.53 272.00 = 73.02 223.20 = 47.89 275.25 = 31.55 255.00 = 34.73 245.40 = 30.99 208.00 = 21.91
CRE(mg/dL) 0.58 = 0.04 0.56 = 0.05 0.52 = 0.04 0.52 = 0.08 0.56 = 0.11 0.64 = 0.11 0.54 = 0.09
GLU(mg/dL) 95.20 £ 15.71 91.80 + 8.41 92.80 £+ 15.32 98.40 £ 11.93 100.40 £ 22.41 95.80 £+ 9.47 103.60 + 13.07

female AST(U/L) 190.80 + 38.82 188.40 + 32.69 202.80 £+ 38.83 201.60 + 27.49 169.00 + 41.73 175.80 = 22.58 156.40 + 19.74
ALT(U/L) 29.20 £ 5.72 35.00 £ 5.15 34.40 £ 2.88 31.80 £+ 4.97 36.40 £ 2.30 33.80 £ 4.60 29.60 + 6.43
T-CHO(mg/dL) 102.20 £ 14.04 104.40 + 28.27 95.60 + 12.05 97.60 + 15.73 111.00 £+ 22.57 96.60 + 18.23 108.00 + 8.28
T-PRO(g/dL) 5.86 = 0.15 6.10 = 0.23 6.14 = 0.21 6.14 = 0.11 6.02 = 0.26 596 = 0.18 6.04 = 0.27
TG(mg/dL) 26.25 = 6.80 21.40 £ 8.65 19.00 +3.24 24.00 £ 6.04 23.25 = 7.80 23.20 = 5.63 25.25 = 5.74
BUN(mng/dL) 16.46 = 0.81 15.28 + 1.55 15.70 + 3.05 15.84 = 2.30 15.26 + 2.30 15.44 = 2.56 16.96 + 6.67

U Negative control: without

extract was treated

with aseptic water.

2 Acanthopanax senticosus fermentation product with Ganoderma lucidum

Y Acanthopanax senticosus fermentation product with Phellinus linteus
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