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SUMMARY

1. The title

Development of health—functional ginseng ingredient and ginseng drink with improved

convenience

II. Objectives and necessity of research

1. Research objectives

Final purpose of the research is development of a high value—-added new functional
ingredient and a natural drink using Korean ginseng. After Analyzing unmet needs of
consumer, we would develop the ginseng ingredient and the drink from consumer
perspective. In addition, we try to contribute the income of farmers who mainly
grow a 4-year-old ginseng, as developing the new ginseng ingredient and the drink

using 4-year-old ginseng.

2. Necessity of research

The application and outlet of a 4-year-old ginseng is limited because ginseng
market in Korea has been concentrated on a 6-year—old ginseng, so farmers who
grow mainly a 4-year—old ginseng are being in trouble. Accordingly the development
of new functional ginseng ingredient and product for improvement of a 4-year-old
ginseng value is needed. As we can see the success story of Ginsana by branding of
the standardized ginseng ingredient called G115, Korean ginseng also need
development of differentiated functional ingredient. In addition, according the latest
consumer trends that prefer a natural ingredient in food, development of the natural

ginseng drink is needed.

II. Scope of the research project

1. Mass production system construction of the ginseng ingredient and the product /
Commercialization and globalization by developing a marketing and brand strategy

- Setting of the functional ginseng ingredient strategy and the ginseng product

_4_



concept through consumer surveys
— Mass production system construction of the new ginseng ingredient and the drink

- Commercialization and globalization of the new ginseng ingredient and the drink

2. Development of the high value—added functional ginseng ingredient through
fortifying and standardizing a specific compound
— Development of the standardized ginseng ingredient which fortified a specific
compound
- Efficacy study of the standardized ginseng ingredient about alcoholic and

non-alcoholic fatty liver

3. Development of the new concept ginseng drink which is focused on consumer
trends preferring a natural ingredient
- Setting of ginseng preprocessing and excavation of natural materials

— The optimized formula development of ginseng drink based on consumer taste

IV. Research projects results

Setting of functional ginseng ingredient strategy and ginseng drink concept through

consumer surveys

Development of the new ginseng powder drink and the ginseng ingredient which is

fortified with a specific compound

Efficacy 1identification of the new ginseng ingredient about alcoholic and

non-alcoholic fatty liver

Mass production system construction of the ginseng ingredient and the drink

- Application test, shelf life test and economy feasibility verification of the new
ginseng ingredient

- Development of a natural stabilizer and flavor

- Perform of shelf life test about ginseng powder drink

Setting of marketing and brand strategy for the ginseng functional ingredient

V. Research project achievements and plans for application

In this research, we developed new functional ginseng ingredient and natural concept



ginseng powder drink using 4-year-old ginseng as main material, so we expect that
this result would contribute the income of farmers who mainly grow 4-year-old
ginseng.

In case of new functional ginseng ingredient, we have a plan to globalize by doing a
addition study like as a clinical test. In case of ginseng powder drink, we are going to
commercialize after doing a addition study about improvement of stability.

We applied for three patents and will submit three papers through the result of this

research.
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(h) G1156%&?

31 4 (Panaxginseng C.A.Mayer) |4 F%3%, 8% (Ginsenoside Rbl, Rb2, Rc, Rd,
Re, Rf, Rgl, Rg2)9 Z7Z}9] Ginsenoside &S HEF313k QdFEE&Eoly, Z7|d =
Pharmaton-Koreaol Al wjd3t <14tS oA 12 7FFsle] FEE5S WHEL o8 A9~
HAlo| A A 7baske] A9 Ginsenoside o 2 4 S Aokt oy, dAl=

ul =
=2t a1 (Panaxginseng C.A.Mayen& AH&ske] Aak ol it}

(th A= BEde 53

A5l 14 HAA= 9% A9 Ginsenoside Rbl, Rb2, Rc, Rd, Re, Rf, Rgl, Rg2 st &
olste] #Elsla glom, AL & FAS T3 Ginsenoside W3S HA3F AT (S T4t
TEN AR AdE A TS S8 aLolA vtdste B EA) 24 2 F4gE

al
HPLC #41& o] &3} Ginsenoside 3H#S %4 9 +43lsta gioh

rl

@) G115% ol8% 7154 AT =&

i 1-2. G1155 &8&3 7l 97 =

o ik

Effects of standardized ginseng extract on learning memory and physical
SR capability., Am. J. Chin. Med. 1987;15(1-2):19-29

Single doses of Panax ginseng(Gl15) reduce blood glucose levels and improve 10
cognitive performance during sustained mental activity., J. Psychopharmacol.,
2005. Jul;19(4):357-65.

e

&
-+

Effects of a standardized Panax ginseng extract on the skeletal muscle of the
+E5d rat: a comparative study in animals at rest and under exercise., Ferrando A., 3
Planta Med. 1999 Apr;65(3):239-44.

Efficacy and safety of the standardised Ginseng extract G115 for potentiating
WY FF | vaccination against the influenza syndrome and protection against the common 1
cold., Scaglione F., Drugs Exp Clin Res. 1996;22(2):65-72.

The glycaemic effects of single doses of Panax Ginseng in young healthy
volunteers. Reay JL., Br.J.Nutr., 2006 Oct;96(4):639-42.

Panax ginseng C.A. Mayer G115 modulates pro-inflammatory cytokine production
in mice throughout the increase of macrophage toll-like receptor 4 expression
during  physical  stress., Pannacci M., Brain  Behev  Immun.,  2006.
Nov;20(6):546-51.

Double-blind study of a multivitamin complex supplemented with ginseng extract.,
(FrkE) Caso Marasco A., Drugs. Exp. Clin. Res., 1996,22(6):323-9.
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OIAALEY A S HPLC (HPLC System, Agilent 1260)E o]&39ion A8 20 plL=s
ANBASFY7E FYdstFe. 29 venusil XBP-Cis 29 (4.6 mm x 250 mm, 5 um
particle size) 3t th. UV-detector &34 203 nm, 5 1.6 mL/min®. & #
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3 1-3. ¢12s=9 Triol, Diol, Rg3 73} 3 2AS 93 HPLC o)A %A
TIME ACN % FLOW RATE
00:00 20
10:00 20
20:00 24
23:00 27
45:00 40 1.6 ml/min.
50:00 100
57:00 100
57:01 20
62:00 20

¥ 1-4. Compound K Z3}#38 A4S §3t HPLC ol =31
TIME ACN % FLOW RATE
00:00 33
05:00 33 1.6 ml/min.
30:00 70
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I 1-10. A2 FHEARY] &L G5
slope(k) intercept(A0) R?
2% v = -0.0816 x . 277571 0.1159
03} 35 v = -0.8163 x . 279.857 0.9569
45 v - -2.6224 x . 278.786 0.969
4o 4t gig 2o e Adety] A8 Al SEATEA Rd8EHE B 8
kg2l o] ARbE Ao, AA7FA = obH Y -2 W2 (Arrhenius equation)o] 7Hg Ee] A}
€53l Qlth(Labuza, 1982) @A stlyAle Z4o] RS doy|=r Fadh HAaghe] o
YA 2, olgly$-2 wkg2 oz RE 3k Ko| Aol Zagkel LnKE YHo g 1/TE XFo
2 gto] AP AREAG T AL A9 V|L|ZEE FA s YA (Ba)E T3t

K

Ae ~ EJIRT

Doh s A

Ea; %“éﬂ- ol 4 A (cal/mol)

R; 71A] A<=(1.987 cal/mol)
T; AU2%=(°K)
K wbs &= g
nK = Inde — %(—T)
E, = —Slpe » R
3 1-11. Ginsenoside Rb19] 0z} ¥k-&-2lo] o]t 343} oA (Ea) 4F&
25=(T) 2 %=(T) 1/T(x%) K LnK(Y=)
25 298 0.00336 0.08163 -2.5055
0x} 35 308 0.00325 0.81633 -0.2029
45 318 0.00314 2.62245 0.96411
03] A2 slope intercept R?
vy = -16492 1/T 53.0025 0.97204
Ea= -32754
NE=PUVES IA)HBAEE

&/20150129093509



0.77869
0.42271
2.28374
0.87224
14.6361
23.993

A*B(mg/100ml)

e

frzoM 9 #&7]

[e]

0.01409
-

0.00512
0.03744
0.09627
0.23994
1PN

- =] =
T:/S:'_]@O

BRI

S

)

o
oF
)
~ ol &
wo TG
ok
o
<
5o g
& 3
™
N

=

152
30
61
61
61

365

A 9

o
F&

N o ||
| S |||
MISIZIS|2|R
slalele|s
S|o|c|o|o
j n|=]ol|
Z_.ﬁMZroO7
SN o X| T
SN RS
MO <o ||~
.m [
el =|o
RS |5 |8(R
Xl ||| R
Zlololo|lol8
A RSAR-A RN RN R
Sl3|s|3|s|°
Clolg|o|x|a
N2 R222
o*22223
|

&

Hlelelgslelg
ot11223

bt

[e)
1-13. Ginsenoside Rb19]

-
it

T

;OL
—_
1o

N

()
10
15
20
25
30

1-14. Ginsenoside Rbl 7|52 % pH 4.5

3}

T

AT

i

O
1l

Rb19]

o] 2AZ ALE

=
=

Vs
it

J

A
il

0%

o
!
N

Ny

(0

=

o

&/20150129093509

284
7%=

(&)

[e)

=

-

121.7
A3}, Ginsenoside Rbl

T

S

_35_

A4 At

S

How 4

56
}

5|
pud

l

(B)
224
2

=
=

(A)
280
& 20%E

bl s}y

)

°l&



< 284704 = 2\do]

1

8

871

A <

ol
o7 eperh,

=

pH 4.5

1

°
pul

al

K

=

178

A

al

280
25
10

45 1

A test A3}

280
59
17

35
test A3} #¢7]7ko] 747t

o
=E

25
280
180
150
117
86
82
71
239 7h

J2= 7 A19] Rbl
o]

=

ol A}
25
ol A}

280
180
179
195
189
183
186

¢ pH 3.0

1-15. pH 3.0

Ay
ar

144
21
28
35
429

® pH 3.0 AFZANA Y AAULAAA test

o]
iz

el

HH

1

&/20150129093509

Ginsenoside

o

- =
.

_36_

4TColA % Rbl Ad+e] 37t et

1

wyo] AFEs7E 7hed A2 KAy pH 3.0t

= T =
A= 14



g o4k 24 AAN BA

(1) & AxA

N

<

7t

)

i

B
file)
N

wA
il
.
o

O

N

e

Fel A =]

°©

— o0
)
R ~ <
~ ) ]ﬁ
% 3 z
Hl o N 5
T | 8 : ©
=3 — <
© ruze) —
N zT =
— X -
o
P | P P | F|F| P
slg| glglglgls
= | @ | @ clelelel e
o o | © o|lo|lo | o| o
| S| o o|lo | o o o
2 O R I S BN A Bl
Lo — <t (ap) — ASal —
N <
N
2 S S| 9 =
E RS S @l ~
S ™
o
= o
Mo Aﬂ,_ =
4 ~| =
% | N v | Ao
= | & im N T
G L ™ @m
) H
Tl
(-
@
N
T o omr
Mo A h
iT

o124} 200kg Y& A 7|Zo=

el

H/kg

717121 126,000

el
_

il

]

Mo
_
oH

N
Ho
K
A
N
T

],

7} 3,416,667

= 5 A

}ﬂ:

1 /kg o=

o
i3
1t

i

Rbl 7}s} 8 9

<H
o
Mo
a

%

;.OU
2]

i

uzt b 2 At 4

3}

=

w3HA] A

Ho
)

Ny

3l

77k %olA)

2]

/20150129093509

_37_

37}A]



(}) Compound K 73}

Compound K

B
fite)

N

<

sl 474 7S

s

22

o
il

70

1-17. Compound K

-
it

. 60
o0 ~ =
<= o =
7 S iy
ﬂ o nK/uu b~
— | © L ©
jans ﬁN — &
8 %0 ©
— Nk —
o (@] o o o o o
= (@] (@] (@] (@) (@] (@) (@]
TS| S S| S| S| 6| «©
e | © S 0| S| 3| ~ o
N2 SIS |3 %] =
Lo © — — ™ [
[a\] ™
) — o0
% | 2 S 3|3 =
(@) N S
S 5 N 2
‘m —~
fo W
~ ° =
= d muo
||
M O I S I~ T B O TN -l
= | X N | T
= N T Mo
S| EF | M ol | N
- W i i ma
Ho o o
~~ A
Z.E ﬁ
_ZT N—
%
LY Nd g "
S I N - ool 5 o
Mo | o |wp | aw o 8w
o £ ~
_ZT ~~ EO o No
O

]
=

71 7k] 126,000

o4

|

tel A <

o= 3

Fouln

==
RS
5|

2] 7]

i
123 7h= 8 ke Ae

=
L=

2]

214 200kg

el

HA/kg

A}
=

h s

il

= 5 A

}‘\l_

1/kg O =

[e)
2
Ry

7} 1,468,672

2]

59

Compound K 73} &

< 7t

] s

ar

S

=0

Rb1 %

-
R

o] A=At

=
i)

~
_/O

=% Compound K

o ATATE A

7

K

B

il

B

7

X
o
Ho

T
il

&
)

2.5

4

4|7} ol

Ho

of wE

ol
il

jop-

.Lmo

o] 71 At

Ho

_38_

/20150129093509



(2) A4 24 Y8 AY SR

(b Rbl 7328 47} 434 &x

20kgol| A

oM AME 2EFE 7IE

g

s

o

Ho

ok

¢
ol

el

N

o

O

N
A}

o] 71& 6%l

2 W37t gl

=]
Run

-
1

A E-2] profileol

o= 7|&E AR

o] S

>~
T=

A T%E FE A

ok

el

<

3

SRS

=
=

Aol Aol Loss

3]
=2

— B0
00 <
& 7 <
w o T
M| o X S
T8 = S
s o0
N X0 S
of) | of of | OF | OF | OF | oF
ol o olo|lo|lo| o
S| S S|l D
= | 2| < el ||l e
Yl o| o olo|o| N |
=N N ) N|[D| D ||~
AN S| e |e
o | — — | || ™
N )
00 —

T2 22|53 2
e T2 )
%o

— o
o o
4 v Flz|k
—
Onﬂ ,N_.U ™ JvAuO NE mm N m \m
— T
o R B L B I
®|F |2 R T Y
A | T
ol
_ZT A_I EO
&)
=
N N i
w4 wr T ey
Mo | o | | T T 7o
_zT Eo —
0
~

i

ol

ojo

3,000L AFgolA 450L A}

il

# 23}

=
=

7ol A 9] loss

S A

A Th=E

7FHA sk

1/kg v 29.8%9 A3 2=

[e)
RS
1

= 3,416,667

] /kg O 2 7]

[e)
32
1

oAt 7FA L 2,398,000

o} kg 2409+
A& Lo

a4

7H7F A5

B
7}

Rbl 73} #%<]

ol

A7t 4% o

=
T

3

_39_

/20150129093509



1= 87149 27}

I

&7

<

9tk Compound K 7+3}F

°©

522 ZF2Y A5 Iy

thu] m ]

3]
=)

78
Z5o] Ty

}

A
pul

77} Rbl
) 7} 7}

I
-

8

o

flou o
o] 277 e

°©

3

(\}) Compound K 73+&8 Q471 AAE &x
3]

[

ool IR o T
o © W o
I I S
oo N g
EA NME Ao
ox OME % ‘ZT._ M
oo N ﬂ
o
o o) T o IH
N A=A wﬁ 0 mm
Mo oo R — o ®
g ET g .
RO o L ) 0
A R %o iy i
L~ a ° = T )
) ES ~ g ~o K
L R e m : ~
o3 ,o"#|o oo = 2 = ol e o
LES 2 w7 Slml i I d
N BN R o olo | 2 " 3 sl
HOR T N el Il ol N -1 I o N R g o
TA%Y e "R e TS z
i} X O ) ,A..# /o) @)
- R i
Ao o X i gl ® o
T =B R 3
w o= X 1“_/l o)
oy M 3 IWF A o m
% = T F " o ©
= ﬂ ™~ =
TR G _ n
Lo R L ~ L
e
o P B T B ﬂu &
R g ®
BT o Ho <
of T Yo X ]
R o4 PN
T oy do MWM T F
N o

&/20150129093509

80 %

4.6 mg/g

Compound K




¥ 1-20. Compound K #3l&29] 947} A=
77 A7baz el ol a1
A= LRI 200kg 25,200,000 126,000 /kg
ii/ii o ) B
e | FEEF/ERAD ) 3,500,0009!
ZHd H] 2,870,000
Compound K . .
P Al 160kg 31,570,000¢ 197,312 /kg
[e]

Compound K 73389 B3t A4S AASL a4hAg vH&S
grelie] 9717 k@ 197,3129 0% AgHo] JE QA
hu|sle] 71AAAH S GRS & JS AoR FEHUT

oo Compound K #&8E9] 7|54 243} 715483 4 97178 A= S 2413 Compound

K 239 7164 2A2A &8 7tsAe 37 s34 7lsd A& 3 dEE 113

sheivt.

_41_

NEJN/AMEARAN)AZAZE/20150129093509



ul, 212} A7 BA=3t © Global Ak
D) 94 &4 ra=3}

PharmatonAte] Ginsana #A|%¢] 79 Wizl 24 BHEZE Z3) Al FoA HAF3ES A
= Aol o] FAb=E 4] FEES WHEUA A U JAZAET = ZEstE A Q14
FEEO AFAAFEOSE Ginsenoside 8F2 X311t GinsanaZl A& EA1=E AN 3
T gule 2APEYeR IE4 AR E sta JE Aol nes 2 ofeld s

Pharmaton = ¥38E QIAFEFES AistE A ¥ ofye} o] QAFEFEdd Hil=

o] 24 BA=3E FHA5AY. T3 AAFEE Gl1ogs BAEE Ho3 o

Fla=s 3} =
thekst 71544 ATE JAsta oS Gl16TE AABRWHEZ TRE JAPsle] LH|ARE] <
Azzo] G1159 ¢FAS dE g, FEHoZ Gl168tE 2A1E &85k t}ekdt Ginsana Al
& JNESte] Al A AEFS AFATH

o
=2
)
—
—
o1
lo
oX.
of

>
ol
&,
Ll
=
B
=
oY
ol
o
s
e
re

TIA A JEE QA A e gk HiE=
Ay, B IE= Naming@AolA KoRoot, Ginseol,
9]

Al =09 B MILE ZALE Tt HEH

o
ut
O
)
w
(@)
=3
>~
it
o
ol
Q‘L
s
—E‘ —‘O‘l

C%. Nutra

A= A0l

Ginseol K

v Ginseol KE 2l/= 4 221 9| Family Brand = ALE
v I8 # 22 96l <Hyphen> A2 5 GinsenosideS 2| 0| 6= <R> A| 2 9t LIH A| ALE
v K= Korea (0 oH21 =) 2 9| 0]

a9 1-23. A9t 7154 Q4 e BaE Yol

NEJN/AMEARAN)AZAZE/20150129093509



A AakaAlel tE category 9P E FojsHA @ate] ABAQ oA 9t AdunE 3t
= (e}
— A

B3t F Ao elitol] thal A}A] AX o)m| A% ¥ETE 4= 9 A Ginseol KE HAE=E TSS9
t}. Family Brand® Ginseol K& A}83}3, Sub Brand® Ginsenoside® TEAE AF-83}

A st

A9t AAAA AA= Ginseol K2 Wy H®, 7+ 7 Q4S9 tid Ginsenoside®E
A & e dplE AEAkE gr|ste] ZF A BRl=st iqivh. o= Rbl A3t 9
o] 7% Ginseol Ki= Sl ¥il Rbl& e & Sl & &ldl bl& ¥em family
brand®} sub brandt so]Zo® AZASt] FHF Ginseol K-blo & WHslit.  olg %
Ao 2 compound K 73} 38 Ginseol K-k, Rgl Z3#3-& Ginseol K-gl, Rg3 73}#

< Ginseo K-g3= Wwalgltt. o]¢ok %2 Ginsenoside 78} 8o 7a=E 75
315‘} Bzt Ao wet 8 BdR=st & 1 vk

)

F= 0]
Ginseol K
GmS;IOI .S Ginseol K-e || Ginseol K-f Gins:zol i Gms;[ol 25 Ginseol K-¢ Gins;zo[ e Ginseol K-d

Ginseol K- CH Compound K2| 2 £0to| 2 ZHo] AlgeH(H 2 k= 424D

g3 Ginseol K-k
Rb1,Rg1 S50l A <R>Z X[ 5t 1 Hyphen ¥Z 2 SubBrand A&
Hyphen AFE : Brand Compound 2| 0|
Family Brand K= =X

4

-
7
@
O

x_l | - L= | - I:I
RAAE =M HHAS 224 Sub Brand: RE A2 St LIHXA

g 1-24. AlaF 7154 QAR A e BAdl=2] Ginseol K9 71 HA=

_43_



@ A3 24 wA" A

2 oapdsz e A5 Qi

a2 EAMGSAA SFgon, olF aRgoz oY

Qitel 54 Ginsenoside A& A3te 4 v 7ol gk AWS a3 A AFsH]
Ginseol K¢ 54& An[xtE50o] 47 olaE

F AR S wE A4kl glo] A 7]
o
=

zstel 71E QFAHE AEHA T%

2117 M e1aAx Ginseol K
JIEQ O/ ZMMS2 HEA WA Q0N P = =22 MF0H0F OFRXI 2, GINseol K= =¥
JIE2 S0 Q129 EF HE202 221/40 01 ZrHZ0 M Aot HI’I"'LID.

S=Ag X NS S0l 22d NS 22 HILZ2 NN =88 F= A°= HU
ol
=

1210 A= MS % 1Y 29 X SH= J1900 Tk 24/ 830 UL

HBgil \ /, Rg3
k) 20t
IQ‘@ 7 (M2 574)

Rb1 Compound K

Cl 29 7|=0=?

Ol/FMo BFE LiEiLII— | B 229l Ginsenoside= 2F 309 7HX| 2 Z& A U =0, CIM = QMY SF
Ginsenoside Y& £2 /mglf?ﬂfmgl'“ T B5, target B 7|5 L E FOI0| DU 7|58 AT
S ATSPI I ES ILT CIQ] APERHE I Y.

a8 1-25. A4 7154 424 Ginseol Ko 74 BE

2 ATFHAE T =E:E 1 7IsA a3E Adxste] AnA A 1Hd Ao Ginseol K
2 AZ2=E F AEF e 7P a9t = 54 Ginsenoside s st als5d
Arolgbs As vl AvuAlold wAA R 7bq7FaAk skl @A SUR7F ade] tii

_44_



A Az dHA s RelA Foll F2 diks AR ste] Al £2 54 AES
o

[e)
= R
Aeselths A4 Aol dgmA dh
2 AW R oAl MeBA AYAA AR olehs WES WFHOR FuuA T

B ATARE = 5o UEES Bole] NS L, o2 AHY Buo, 2AdEdD
2 Bgstel aul AWAA WAZE Ginseol K= vholdo] 47 & 5% FuAe
A A %54 £ bsdlcl o
a9 Argolt,

_%';_I‘
>
o
T
ro
‘_>i"4
>,
U 4
ol
1
N
)
re
=
ol
o
off filo r
ol
=
E
ro,
ol
o
!
™
°

(3) A4 &A Globalst 3

Ginseol K-bl
Ginseol K-bl _
* Ethanol extract of Korean Ginseng _-T‘-T p P
 Appearance: Yellowish powder '}_,\‘__' e .,
* Active companent: Ginsenoside 100% (Rb1 20 ~ 25 %) ' }‘.'r (TR~ -.?" 3
» Shelf life: 2 years A ij—’é p ,_‘"‘ '
Effects on Non Alcoholic Fatty Liver Disease of Ginseol K-b1 Ginsenoside Rbl

* Ginseol K-b1 was administered to C57BL/E male mice for 8 weeks.

* Body weight and fat pads were significantly reduced in Ginseol K-bl treated group.

* Triglycerides and cholesterol were significanth reduced in Ginseol K-bl treated group.
» Effects on alcoholic fatty liver disease with animals is on going.

et Trighycericled -
Hormal chaw = a= TR 2
Highrat st ! 4 y
gt e ! e s [
St e i . x|},
HigirTat diat with = I I ped
GEinsend K-5l 200y 5 - N N W &
High-tat dict with (E
M -5 400ma iy = -: -_- - -_- ".. - ;_ - B~
Fig.L 0il-Red-0 sining of the liver tissues from Fig.2 Serum Analysis of Fig 3. Oleic acid-induced lipid
Ginseol K-bi treated groups of mice triglycerides(TG} accumulation in Hepa2 cells

1% 1-26. Global &A3|AF 4 Ginseol K& &7l A&

s BRol o] AANG Fol gt $EG AFUGIR AW AR ATAAES

U {
offl

_45_

NEJ/AZAHRAL)H LA EE/20150129093509



EW®Z Ginseol K& FH3sta A =29 2438 7HeA & @47 fste] Fa7]89]
HEHAE &83to] v a2 Z::XH 3|AF Fel Ginseol K& A7letal dvf 7HsA 58
LRl ol vk (AR @4 3A HE FOo 8 IAMES Bt WIlskAl %ks)

X
23 E %Oﬂ/ﬂ% B2 oAFoA FaE 153 L i vitro, in vivo ©AY 7]1EA A

L
=
ol SANE 5 F7h A5 A7 Bew S, AAAAY TEE Fed 24w 4839
o}

2% AANG 5 37} 154 ATARs AAAAEL dud olFol el sAlue
(Supply Side West, Vitafood, Hi—Europe, Hi-Japan, Supply Side East &)oA A7 2 &
28 24 A4 5 AF Beaje] 44 AYRE AW2A B

_46_



2. A4 AAF ML
7t A AAF 2y AA
(1) 4 user &H|A} ZAE F§ unmet needs I+t

b &H|AR A AA

o 2ARY] FAL /IFA Aol tHE AwbHQl 914, o] E) B 4M[A Unmet NeedsE

FAfste] QIAk AAEe] AE AAstaa slom, AlF A S a9 1-273 2.

c i ==
ategory Category =
L N %
20-254 18 36
patelo! (152) | 304
30-394 143y = 286 =
o= sto| = zta} (129) | 258
40-494 {179 = 358
o] Z=7ip 7% | 148
50-594 {1500 320
=5 (144) | 288
g4 (240) | 480
Md 2xl/7|Et (1) 0.2
oA (260) 520
1 (1 02
20-254] ® | 12 4 ]
23 (156) | 312
30-394 65 130 s G R
] o 453 (335) | 670
40-494] 88 176
4 (@) ;
50-504 8 | 162 6301y @ 16
20-254] 12 24 RAAB O @& | 364
30-394| (78) 156 EE5H Y (63) 126
oA Axy = 61 5
40-494| (91) 182 Lio| sopd Ay (61) | 122
50-594] (79) | 158 S RS (50 120
High (50022l 0|4} (138 276 ok o) 4 Aty (197) | 394
A5 Middle (4007t8! 0| 4~5000H2 D) (166} 33.2 - 1E (03D (243) 4856
s
Low (15073 0| &~400TH O|2H (196 39.2 CHA/HZ 014 (257) 514
ZALLH o YUCHU 7HE HH (Face to Face)
ZAX Y o MEXY 4 AY 25T, ESM, ZEHE dEM)
ZAF LA o 25~59M M2 AZ 7|= 9y
BEIJUFY » E5008

25~294 30~394 40~494 50~594
e 18 143 179 160
I B2 35S . dlmmuY Y EE £
I ZAF 7|7 » 2012.6.4~6.29 (4F)

14
>

™ 1-270 1A AAEE A S AR A AR Al AE

_47_



b 27 2AEH

™ A= M4 o B =
" UGN o o T
i @ o_L —_ =
S R 4 8 Glg |85 &8 § H 9, o) ol Dl
o Ml ] 2] 23] e e el A ~ 2] ‘.Li Z..t —_
2 * e A o
© ) ~ ~ o o o
4 ~HElG B B o= MON omn 8%
T I P P~ T ETU O_ E-_ o a
g = 5o s
g " op XN = %X
<A = B o X
o i < o _m.,_ 3 ofp
0 o 0
s 8 52825088 3 ﬂw o g © X mr K Hm
um_ o ) ] o L] o " " e ﬁ m ‘,_ﬂ_All JwAlO T‘U_u—lﬂ .aO ﬂ
o =< o T g x° of- ‘.ﬂ <R
R & o X o
- BEEEBBERmE © Wow E X e
8 B o of ¥ B T T T T
[ Z.__; © ~x X _50 N_.u =
= QO An ur oo I 5o
== — —=F— — 1 — — R (9] O_W »A,.* ‘mM !
R N A T x Mo M o X
€ 2 2 &|lz 2|2 2 & Gl W Tl %_ o O o H
= —_— ol O T
FIIFIREREr g R 1T
=] =
& 8 ¥ 8 = = Ho 2 »u = L%
¢ 5 3 2  Egzr  Ted
X _io el E._ o5 Myl 1__/l _.1 i 5
- " &_l Z_I ‘Mﬂ o We
. [ o/ ~ ol
S = A T
N
. < I8 [ N o WI mT
] o ma i — ‘mﬂ OE o o) .
A Sl = o il o T
- H T m W cﬂ ° T
I 4 HE ar
O B MM = =
~ ~a - g
el Lol i 2 dﬂu HA_I ‘nml . 0_|
= = % a1 0 o) 0 o# E._
¢ e o g% o ol
= Bl ~
X — N = o K
—~ - SN oy ® 2
m_.m m & %@ FCAmY Mg 3K %n VL .
] Mm -+ ﬁ__u ﬁm iy o m“_._u ™ W jolo ©° S
- - P T T o E g
of W 1 M ol

1

R

As As = W AdDH
/20150129093509

T
|

A HE7E ez WolA]

=

R

ol

3
k=]

_48_

bl Al MHEs} JiHoR Bol

9

uAGH WA



A A Fel o

<

[+

]

[}
Rl

@

= R - T o ®E M E

m | = =] =] (5] (=] 2] — < — 0

I EIE I S L oo g X g BER g
r a i . T .

ol 2 e . el il B of o Mo B Hp T R gy oy I

® RN 384383 3 3 ¢d el X I Em T W Ir = o A o R %

o < o . ﬁ T KRB R A %rm ol - @

= L= T B NN » n =} X =1 ol oy B-

“M__ﬂ. Bele s 8w 8 3|4 I g N %rm W oo R ko Wl o o o o fr B
2 ~ m} N O o ! —

WmElr sl X s 2 v 2 o nog o D & m B ol . — m IR
T O mRe v 8 % © 5 & N oo @ o 0 — o o Lt J Lﬁ
i : * 3 M SFE 8P 5 opxow

m Tl 9 o, M Ny g e Hw o R M ﬂL ﬁlL ,.LE RL HLE o ﬂo —_ ‘Dl ,HU_I OT Ot
B R R B nodulz%i%% ﬂ@%&%

O] __— = 0 — _ K ul %) ~
CEEEEEY EEEL El BE 70M%@@jﬂﬂ ﬂlmﬂﬂﬂwﬂu
2 2 g o g o H M e —_— 0 0 J —_
= o ~ o m ‘m_l M H;.E ﬂ.Al Ot o \”l \_LH_OI Ww _ ‘ITPI 0 mrmo
¥58 % £ RosldgE 9 T T = 0T = W
= || Rl L] v mn ~ J— N
= i o 7g_urmi1r.%0zt _a%wiﬂ
Z s = ™ Do — X =
gl 2 gl & u = w e M o= oo M 5 = o5
2 = & A a9 U ,mlr,._ find __nurL HT ﬂn‘._ OM OL HrU E EE M 1__/l EE _
Slslm o e W oo o lE e A o of W oz L B B <2 o w T 0
JIG5lE 9 - T 8 8 8 & & g <H by o T B ook Hin
% W o) mm Wbl . Mﬂ NS Hi mm, ok, Np =
293 % S 5 o8 % mom W oo ol 2o R o o N
8 - " A ° ~ S o W No &= 7~ o H T T
X X N
= . Y LR T g B mu T o L
SlErR 2, & e i - B u o : e = o —_— =
I - - = N _ ‘UI = T 0 ut Of
& = N A i o <A <0 or = —_ —_ X <)
- IR - ST VIO T
2l p:xRA e el 2 THE XM TR Qo N og o
w oR N . Mo I G o ~ 0
Sl N % e W W o o e e N = o ~ or _ Uu  x iolo
NI g 8 S 89 6 N <« N @ e i = 4 Aoy i vﬂ R B
. i 0 o7 Gy ! )
m S8 9w 4 N o o e o o ﬂ yA]# LE»O i LM__ ,mly 1A_U|_| % M E.E E.rl ﬂ_Tﬂ
SllE | W mos i N oW W e W 5 r
(el N W T e o R = e s B T MR i — 3
1 ﬂArH H__.E o] ‘mvl — i~ 1_11_ TR S ﬂ
& Z..rl w 1_,H_ U_x 0 ml X 7E UT.c
5 e B T Wy NPT e g Wy
8 a  zogo o e I E TR @%%4@%
o X &g : X — T R : A
= 5 © W x o Gl 3 MM = o T O mo %o
= T . | He o) T T ® o or Moo o omm
oos B owm oz om 7l — iy - = or o
K ~ oF T =
T o W = & = ﬂm ~ = p o = % i) o]
R O o= el - ~ —_
IRl eE.8 ) T G vl O S S A
o & W % omoER A Qo ww 1 _zo o_ &l, o_ 0 T oW o uf _zo ) -
N Oom R ool g 30 oW o ~ o = o) wjr Mr
C " m C ) Wm of ® o T %0 S o
KTE N R T T o B HH

/20150129093509

I
=]

_49_

= A7,

al



tAE T A neAe

<

o

|

Q!

&)

A ﬁm@ﬁ
or ,71_._|
,lw_fi O_ OL ,JWMNHX
0 T .
X J;oﬂ_Tﬂ
N d o~ ) _Jm = M Wrb % _WH =
e
i%ﬂdrgznu S g E
R 0y npﬂ_ iofo - Jﬁ o) T e 4 ET o
zgﬁﬂzam R F &
@ @ ]:]E of % i G
oin mg T e AT = T o T
TSHEB XHHTQ.§LU%,UI WMM)A:* \A‘.ﬁ O_ ~ X
JIEM%H?_ o i = X A O ﬂW w m:i
553288 Smon e K (s RIS i
AR § 4854 38 | o %mﬂﬂw uu% Laa of 4 g
g 3494 g " ci%ﬂkﬁﬂ 1§1k o
ﬂ.ﬂ%nmmsa i w X9 N olo © % o & il
® L83 2488 49 8 IR N I T <= X o
e 228 4d % a TR X ol o N C oo T o4y
e o T EE T - oy ci
%c._ W = I m A A ]yl ﬁ o ,i OC 3 ﬁ_.u E:l d” ey 1 o
Kr :oTNMmz = E oﬂ_n@u Ltiﬁmﬂ T 5 ﬂ; T o=
LPEIPE 1523 &4 . T
e 8338 7 T urﬂwr% T Rl
6.611 ~ .Aq,l — ﬁ_l] QEC# —_
2288832 3 23 X ﬁzdﬂm&ﬁ G od} L
28R ¢ AREd g 3 ~ ﬂ%muoT&uﬂma 7,Hoﬂﬂmﬁ R R
2z o SR I LR < o oE = mo =< 30 we - Hoo Nlo 3 fofo )
r__k. TSR3 2 o~ ow oo W_u Jll W o N = e =0 i g iy =~
s < S 8 9 i 3 < — < _ o
28222353 5 A oﬂa*uuu__om TE T oE ™
£8 922 = ) oo I L 2 bl N
.m...l? F R = o S \A..*,Mﬂ ol H.ﬂ]F v Oﬁ
s 238838 8 < nmmoﬁﬂoz 4 i%ﬂ%z - N X
SR 2853 o - i — . o =
mes - 24403 o @%7%%@5 Lolﬂ%ﬂ 4 T
g = 58 534 3 In T = oo < i T o
M)Z [ m § 8 3 3 il _.,:,m ﬂA.! X O..ﬁ R H; ﬂ&u =0 ﬂA.I = o5 _L o= o8 JT my
QNSﬂ 6169 1
g 2R g 349 &8 9 = Uy W (Y [ N ST~
%w]szwmnmg o M%.ﬂﬂ%%%ﬁ EMWJ%M_ 6.%&
A A pigaid s oz %.mﬂg_.ﬁﬂﬂﬁwo ol miwn 9%&
m]}_wmmmnl qa o - iﬁﬂm%%y o g
5mo15 503.7. ey = : .
TR SESS DL strfe 273
™~ 24811 o ;OO — ‘I\.A‘ulo# »A;O,Nui..__ﬂOJ_,Al dl -
251 ¢ 4@05%05_,& tpr T = o
a R e I ) U ! o — N
0 - NN 9o Hoa a8 — ™ ‘@0 AT ‘M_l w A_I z,:o ﬂa Jl Lm,o < Wﬁ _ﬂo z,t ‘Aﬂ o)
= | en e - 1 0 ! a5 o 4
R 2idsze EW% p B iqamﬂ )
oL — % i —_ J T il 0 X
e BH- m < g’ ﬂLAw o e N A
g2 833333 7 égﬁﬁﬂw eﬁﬂ] %o% D
- HEE & . ° drﬂﬁdvﬂuo ﬂr%ﬂ%dﬂ _quuH
" 6 B 5 il T o ) 0 i Ho PN =
2 20 &l & n__m ] ! o o0 = Gy ) o i = ) wtn o ﬂ_rM 5
i i m___,ﬁ_m M.un_ i ,]H]oidi =) mx_si )
*ls y H_ZTL;%D A,myﬁo%iﬂ e e
i mn%ﬁa;m&1 Luo_ﬂ_%m;ﬂﬁwt_ u_%ﬂ
miﬁ%.;___ufn fo % Z go X
mxm___.,nﬁ ﬂm.ﬂ._ Lo o} A 3o N
u| g M - ML.Bltﬂoriz
5 P OE oz ¢ EE

09
&1/201501290935

I

=

Al

olt},
=0 Ao|A] ojn|7} 9}
o] T |

- 50 -



'z
olo

A4 AFY FHRNE T OB 94 2

B A
AH/EH HE
sia myim ma 990 722 622 581 556 592 588 630 584 566 513 {7057 520
G2 o (%)
s HtE
:t':-'l ?}}‘I' T — g s e—e— gy e s EOEE G 05 T 2.8
H| =0 Cf st 111
o Al ui5} .
24 HE : _ - 339
A B B B BB B B B B B B B
WOIS R 2 :
CHEROl 2101 O oo, 409
34 sas 50.0 428 _ 415
M7 b b 475 - 50.0 480 537 515

2 - B N H BN H NN B
Total 20-254 30-394 40-494 50-594 LY 4 High Middle Low o=
(N=500) - (N=18% [(N=143) (N=179) (N=160) (N=240) (N=260) (N=138) (N=166) (N=196) (N=300) (N=200) (N=373) (N=127)

43
B Eas

k] Ch £5 HEsHoid BhZE HESt M BHIE
S o4 HIlE s MAE {Unit: Top2%, &)
R A FAUNE
" 93.0 91.7
d salgrg B4, 353 877860 299891 .o a73 883 910 91.2
77.871.%
h I I I
Total ©20-254] 30-394 40-494] 50-594 i o4 High Middle Low E0IE o= £0E
(N=500) - (N=18% (N=143) (N=179) (N=160) (N=240) (N=260) (N=138) (N=186) (N=196) (N=300) (N=200) (N=373) (N=127)
o 42 +5 HEs A4 B HES B4 DR
B2
o 410 3.20 413 4.09 411 4.09 413 4.10 411 4.10 4132 4.08 4132 4.086

Tl 3.96 3.83 397 3.94 3.99 3.96 3.96 4.06 397 3.89 4.07 321 4.05 3.69

O 1-31 FAAE Tl ohE 94 W 2 FEHALE AF Do 24

AEA AFS FYHAT TPl e 914 A A3k, AA AvAe] 59%7h Bk A4
L FA AF AR E@HC Jrkn SHBOH, AT AF BOHAE

70~80% 7he] FAA/MEC] EFHe] vty SHHAL. AMHom AFH A
NFOR AXeI Q= ACE et 7|E 2uA Aol gukE ov gl ARt mE
Atk AAU} e FUSRF, WAEFAST FAAEC] TIHUATL QAT Hlgo)

NEJI/AEARA)HLAEZE/20150129093509



FolAt A8 =A @AkE wEol

=]
“

7y 4,13 3.960.2 YERY o} 3

ezt

ml

o[
AL

el

7heo] AHE-E AL

ck

Z 3
s 9

g
ol

o
ﬁo

of
Hin

=K

@ = Ait A% A% 24

1=1]
=

, 22F ks A A GRS 7L e, 13k Tk

, 12} 7hE A

22} 71y AEL AL B Fo]

PE
7
B
o .mm n
[ _m.
s i
Fr e
A4 | ™
s | @
mm .
» mi-
.ss.ﬂ _E W
BERRL
a 7l
I ok o
g | g
W lo @ [«
™~ o .ﬂ -
= | n
® X
= H
1l

=
=

Al A&l 48.6%

Som AgHT A

AL
“

= 8597 &

=%

&

1=} 7)1+

o= T

o

o] Fa A

AN
o H

A

)

W92 32.6%, =¥ 5.1%% SEAH] 37 7%=

dEel Sk

_52_

/20150129093509



sHE(F2D 1%} 742 2Xt 7t=

Wl M=)
=7 Huj - de Tle g il
OFAt i As 3 + TR
r w
e ==l . .
oy
» czal3
= TPO 4 OF
et | S |
%JS?HEJ ﬁ?'}‘(‘- - ;:_HEIIFF_!EI
o A & Off et
TPO 4 3¢
469
r o xl
E/A0) RE e
(+&h
o =l > e |
Had
i =at > H=/El=2
Beoly
*  CR]dmEnsis)

/Mol

CAGR
1 Al NH 1 -
BEZPIAFE AL fg— 2] 1=
Vﬂ
5 AT
.- s.e56

= 2.385

_-7" a.ses
Ay 2.146 424

CAGR

7 6.0a8 1.975 343

5.757 4.368 372
e 4.500 1.099 3859

357 4.301
3.053 3.320

2.653

1,743 2211

01 ‘oz 03 04 T0S ‘o6 "O7 ‘o8 ‘o9 10

_53_

NEJN/AMEARAN)AZAZE/20150129093509



| 70%= dolAa

%

N ARl A

39

o

g

s

)

77kl

=

Sl 5

s

o}

=
>

2]/ ol

3

A
i

L

<

Elo]H A 7]

<)
<

Fol ZA18 WlERYLA3

S

o 2 AEI A4 A

3 9=

]

]_

LR a2

o WE S A

il

;O.ﬁ
T
5

st Al

o

=z]
=

A

5

O
his

)

-

]

kv

o Al3

ol

B
=

ol

0
Mo

oj

£

_54_



U A AAE A 34 Y
D 8A vA= 44

ol

AR BL AT AR, 71 AR S

N

oA At B WA

ko a
™

A 2
e

deBolM=

Al H ok

°

.
a7

AL
i I

==

59| 49 HFAF] pHAl Wk Target VA&

I, pH 4.5 ©]

EPRE!

°©

e Al
A7t Fge], ARM] fzol pH 4.5 o4

A

[e)
AL

=

Ay
s i

W A
B A E =

=

=

4

R}
i

Wed Ao

o
o)t

badg

A2 UERsiT

v
s

Bacillus subtilis

[e)

T

W Al

=K

el

B

o

oA 4~6 log o9 A=

)|

-
Rl

[} PN Re)
- U

A Az

a|

k&

n A=

1

HLdd Al ARl A

= vAdE FEo] wton,

2 log ©|3s

1
T

A3} Bacillus subtilis

A €]

ol
=

=)

ol HTST(95C 30x

°©

Nd
BN

B
BK

0

—_
fite)

_55_

1-229} 2t}



1-22. Bacillus subtilis €A A% 2 dAdE =4

3
ar

A7 gz 44

T

<)
18

o 9

o
_
N
BV

ﬁnﬁfr

N | T
< T

1l [
Tz ~
X |z %X

o T

L
o
=
B
“J)AII..
o %
To

N | O~

il

MR

7ol

3| &8N

Gl
8T
(N

[aN]
B o=
g
=
B
To
R
~
=

alh] ,m

2z

s

8
Q

=

==

(2) Zaast

el g vl

™

I

T

Ah4t, ohmic heating, Microwave heating

A7

o}
H

°o% =x

Ei

)

A
=

v} UHT &

[ ) =N
AA -

A2kell ool

ﬂAl
ol
HH

1
;O.ﬁ

T
=

o

it
&

i
e
iy

Gia)

0

o
)

A

2t & (cfu/g)

RYA
s

+ Bacillus

pud

&
1.000E+00

1.838E-01
3.207E-05
3.202E-05
3.135E-05
2.437E-05
2.426E-05
2.425E-05

subtilis

=

5

FO value
REIEE

0.000
0.368
2.247
2.247
2.252
2.307
2.308
2.308

=
-
X

=

Bacillus subtilis &
o

=

T

of
L value

0.000
5.517
3.758
0.005
0.003
0.005
0.000
0.000
— 56 —

=

=

o
(lethality %] A}&)

7
_T}_Ex_

3 A
l

[e=]
=
gin

}\EL
(C)
68.0
130.0
128.0
93.0
91.0
93.0
75.0
60.0

o] B} m| A&l Bacillus subtilis

S

Ae]
4

X
S|
=

1-23. UHT

YA
ar

0.07
0.57
0.63
2.13
14.13
31.13

21.13
93T 156 =

v ABE-2Q1 B subtilis

[e)

T




Kl
i)
ot
B}
B
~
il
>

ov, I Az} 24x107° #A9 AHES HoFo SHAAS 2logE
100 9 A9 gt ApEEE Aoz o SE QI

S 1E+01 .
-
5 BT i { 1E+00 E
1) 150,000 Fo valuz, =
- _ {1E-01 © 2
E 'emparatdr : E
5 100.0 | LE=BE 5.2
[ o =]
@ \ =T
a 1 1E-03
E il ;. E
= SPOra.Count o 4 1 E-04 un:,
B . 1 E-05
0.1 0.1 1 10 100
UHT time {min)

¥ 1-35. Bacillus subtilis A} A a3 oSk

(3) Pilot HF

A ad o= Ay wet QA 9] Bacillus subtilisE 233 YDA ATy 27|45
=2 10° Mo w EAAY A5 AAedY. S8 AbgEE UHT &
Tubular HAlo] &4, dus g8 2 &7 wE Plate W2 dus7|E X435k Pilot

A AR AN AFHA,

x2

A AR R NN

L%
B
B
s
E
=
=
]

19 1-36. Plate UHT7|¢] Eudt BAE

Pilot oA e Adas AZES 93t Powerpoint International AFellA A Z3dF UHT
51
H

[} “
pilot HH|S o]gstlen, wigtele] asito] 7hadt iekstAvlek UHT dulghr] el B

_57_

NEJN/AMEARAN)AZAZE/20150129093509



e}
=
27(93Col Pt om, Faxgol A 93T 155 FAFL AAsc)

i ol A B} mIAEQl Bacillus subtilis EAE W] &g
BE A AEEe] AEHE AoR FAFh

=

3 1-24. Pilot =1 A& Avadt A5 23

= Hlj &<} UHT A3 ZAAS
Q) kAl 7 4.2X10%cfu/ml o4 oA
AdF(Er/ZF)) =4 =4 A

NEJN/AMEARAN)AZAZE/20150129093509



ot HAE AAA&FIA At
(1) Liquid Dispersion

B oA S Ealo] /futetazt st QAU ESE AELE B AdAto] BgA<l AR
I FHAAER] AEA A, EAER 5ol -5 Liquid Dispersionel dj@o] #t},

¥ 1-25. Liquid Dispersion 54

Dispersed Phase Liquid Solid Gas

Continuous Phase Liguid Liquid Liquid

Liquid Dispersion 8 EAL t}ey 7t}

O EAPd2l YAH(Particles)?} AEAQl B2 A (Fluid Medium) ©]elolx= 7]EF o7

2 PR B _
@ 9 ex 79 W3 2 FADilution)d et W7kskAl B4 AE 7 W3
©® €9stx oz g EQA
@ 7} Dispersion®] w2} H%E(Viscosity), =% %= (Opacity), 2Z(Colors) 5% EF
==

Liquid Dispersion?] ©o]&3t 54 wlFol] A|E3A] F57]3F T thFs st o s,
AA AESE A FolME o]y FEAR <dle] F4 A3lyf HAEI LA FYdor
]

olojAIM WE= AE Bl £A2HA

Dllutlcm

Flocculation De-flocculation

+ Opacity !
+ Viscosity !

19 1-37. Liquid Dispersion &4

_59_

NEJ/AZAHRAL)H LA EE/20150129093509



A A7 2 oA AR

-
0
E.
o
o
wn
(S
@
=
v,
)
5
o,
>,
L
o,
s
2
=
L)
o
c,
>
fuo
rlr
r‘%
ox
rlo

@ Creaming : wAHd9] W7 A& dery v 749 Al
A dARFEo] fFORE o] FslE AN
@ Sedimentation : ®2Hge] W7} A&A ] deHY 2 49 WAy

ol i
1l H o
@ Flocculation : &AMl ofeg] A7t A2 ke A Eolds S F(Aggregation)d A+
> o, AdX A9 A7)+ Z&A] Coalescence= 713
@ Coalescence : YJAHAI™H 9] (Fusion of the interfaces)©o. & A}

o5
v
e A7F BAA shte] & AAE WAshs ke e

Flocculation

Size Creaming S ize
migration variation

coalescence
Sedimentation

718 1-38. Liquid Dispersion &2 &AF

(2) A ¢RBA A

Adubd o g AEd HEE HAT8 Hxo2 AEHE AS FTHAAGS 3 SHAE H7)
sto] A%, Body#, AT &5 FostH A7 Jdsta, 7eolu B840 1¥ES A4
SHAl EAMAIA M sIAI D =l

SAAe] dAo+= == Pseudo Plastic A, Dilatant 84, NewtondA el 3ZF7F7F U+
g 2]3E9] EAlo & gS n It}

Pseudo PlasticdAdolgr, AX Fo& ol= AL NetworkTtx2E o]Fo] <k7le] 1x%E ¥
Astar o7 A (Shear)S 7FshH Network1+27F WA HA=7F "ol A wk, A

_60_



wﬁ
~
Njo

IH

&H

—_
fite)
0

0

A AsHA Al Network +2=

oj
B
aw

)

T
o

B
i

el

I 7k

o 1

Xanthan Gum-& <o

JEplE teRes

ol o]

=

A o] &3t =
T = &

5]

[e)

fra
=

o
A&

& (Yield Stress)

o

o

3ttt Pseudo PlasticdAS 714

[}

X
=

5}

o] Pseudo Plastic

FA o]

st s

.

o

$ Shear9 7}

o] A

zlo] DilatantF/d ot

)

Pseudo PlasticZ A ¢] whrj

of wutebA

g

=S
o

o,

1

s

2

°©

o 2 y-Carageenan, LBG

Aol

5=
= g

kel

B7]
A

T

Al M =

ST
™

Newton

Al
2

—_
o

g% Locust

Aol

[¢)

35-7F W
=

o] &% Carageenan,

=
T

| =
Bean Gum, FHA#EK) A A= Arabia Gum, PJRAEZFE A= Gellan Gume]y} Xanthan

Gum &

0

SH5-%  Pectin,

o]

=1

Aol ofolsz

Type =
Fof, o}o]
ool

o
K
=T
bl

_61_



® o = o
o =/ ©

= o o

o M T o L}
xR %, O O

o ¥ = % o o XK oy = o3 ) iy < o))

- T o T 7o " to o L ol o R
YEII EO ~X 7AO Of _..#0 ‘El OM & N

T ™ = Mo BR do ) =
W o W ) FE RN 2
GO = % & %Mﬂxé g m —\\.\
JF D < BT X I roivog S /

oa i S =R N~
U s “H WL il o To <0 ,:IVUy i ~ 1rm L o w 1m
oy © .- | . R o = 2 e & A % /
UGN & oo T noR X o £ =
plo s s L~ T o = X i — o 5 o — \ \

joH - ﬂAI 7O G X X N H,Al N| XH T O -
s WO moE 3 il o Y s A
Ea = ] o9 =T o o = = =
XY S EO = &o d_ﬂ Lf HL_I ~ K ™ EW R o *
2 ) oo X = ol X o g £ el

__Onﬂ - M SI ;o,._ —_ =1 ﬂArO ﬂ.ﬂ i n S ..m'_-_ ‘Ul % ,.,.

. ,mu_.A =\ ~ = ﬂro o R ,ﬁ 3- ol ™ s [
U.A ~ M ! X HT_ )AL OW —_— K —_ .

;0,._ M ﬁ ]L ,WL Mﬂ _ZL ~ ¢ \
Vg, T o = o SR ow g T M 3
%1@% B % o mﬂﬂ_sz z 4™ ] A
GG o = N 5 & Tl g 2Ny
T - 5.0 o ;O.# wr LSO X ] O vl S ]

. o o oo T do %0 < X o _ y
~ ) o X < - o~ . o
Ko O_H — X HT.__ i E.E ‘._C X0 I s ;s
— X N b = r O Et ~
<A . M i | T il o0 o

T W:omrﬂev %@U, o T W
LR o N ol ] E W 4
ﬂﬂ oF T - :%_u o wr_w ﬂl o#u = _Wﬂ " Mm = E :LL

M) " F o oap " % @

) T gpoT R B - O

—_ U.rl ﬂﬁE O#E — s 0 ,.;L UT.: . m ,UI L.E _foT @
N 1:1_ o o 0o . R —_ — == 7 B il s

— o - X o T o X N & = pre

) o . ur MF X &m & quw o W o me @

p I el Triz R Loy P

~< )T = ox - Hio ﬂmr_ R B R = = - = . - 4

"e o oy X o o= o O wlr

T 1@_; J) E JJo AF =y S m.m Iy m_m % i W 3 |

N g X R = PoE s S How 2
OME | m ‘O ‘Ul =r Erl Wﬂ OT N T = %O o HL — ﬂ_OI
4 = o ooy X = 2 3 T r R
w< N —_ —_ ~ X 0 oo

B o = o ™ T T 1@?@% = o
sSBgx 5 W V%%?llﬂw wo@o
Aoy R cl R © ST W

N o of ~ B o ~ = =
T <r o < OF olo = x D Mo gl o — O
T T < X ~ ~ Nfo - ~ o _ - +
— XA = N T ooE D m ! 5 S
= W T No o7 ™ o o N B =
o e T _3F *E =g B E R _
o W or ok o T o O ows g N
w0 o] Hp S » S \
W =

o

Compound B

Compound A



5

=ol=7} gals] A%

=23

Homogen CJ-NE &9

=3
ol
Z
J
&}
=
©
=]
S
g
o
jum

Homogen CJ-N

o

il

ofny

(4) A #F3hA A

A7k glo} A frakAl A 8e PEstleh

3

A AFEelA F2 AR Tl SgARA

o] 5ol 9ltt.
A 5

_63_

/20150129093509



3 Al =

HdAR7EA

23!

O/W “Zgell A

34 Homogen CJ-NE+=

[e)
A

17} w3

=

a9 1-41. O/WAFe] 344

g3l oF

oA m the A}

25
=

|

faheo

o A% FAFeA v

Al

3}

A

ShAIRE Ak o ®

Ton

]

(e}

3o}

AE WE 5
342l 79 HLB#©|

o
8-
il

HLB(Hydrophile Lipophile Balance)#t]

!

shAl o] A5 o

o
IT

i3

|

s

ks

-
|

)

[e]

P
T

1.

=R

i

B

®
;OH

-

6) A ¢AA 2 73A H8&

il

E&

N
A Ask

A= ¥bH Homogen CJ-N¥

Homogen CJ

il

2A i 3HA

A

-N¥}

©] Homogen CJ

A

Para

AL =E 7

Kl

o

nd

)

G

g

F ok

]

3 s

il

]

=

]

T
=9

il

Ly

3

=8

s
-

1A= 244]3k0] A

h s

3k A

Homogen CJ-NEE #&

_64_

&/20150129093509



A B C D

29 1-42. AR TS Frd SRl o AF SHEA
A : Homogen CJ-N + Homogen CJ-NE
B Ad A A+ HA {3A A
C: A HA B + A f73hAl A
D A 3k A

BN
ox
i
Lo
0,
ot
ox
o

#2471 Multiple light
scattering system< ©]-83t Turbiscang &3t ZA3F3tt. Turbisana 830nm<] light
sourceE AR83te]  AZ 9] Transmittance intensity®} Back scattering intensityS 2z+Z}
Transmission Detector®} Backscattering Detectorol Xl SA3te] AZ UloA dojys= &
S A= 7)7)1EA, YA size migration (creaming, sedimentation), size variation
(flocculation, coalescence)s #EFFO =M 3} T F4AHFe] &9 b A (stability) = =

=) =
4% 5 9k

A2 AL FAAE G

a9 1-43. AW3sle] ©E Turbiscan 574 A3}

_65_

NEJ/AZAHRAL)H LA EE/20150129093509



AlAL ] 7

-(151_

Hol= Ao Yehsith

o] WrAE 1 o1} Homogen CJ-N¥} Homogen CJ-NEE A&

Backscattering

w° oo Wy 5 o G|
o oM oo % =R W o
. A ﬂa
q Oru 70 —~ ﬂ;MO
AR iy . R
5588586505658 S5 o W oo o ~r W= v
SE8EE8EE885EE8EEE R o EO ! (] OW X 0
it Nl kT = J Mo W
L e e e v e R (i Z JJO § — : U
of R ) S A
£ :.L o B- o 5 _.ﬁ
4 - ~ ! ~
m E ® 5 IR W o R
4[5 AZT ,A_N__ ~ thb N e oF o £3 N
. —_— == 0o —
. 4 — 0 53 X ~o [ jm —_—
= N [ Y o= =
Ff): 4 @ S M%Wi %ﬁ_wﬂﬂuﬂ
= 1 B m o T 9 N o
i SIS = B2 4 e = o o
“ T Lo S X dr oo
L : I — T N 2 o —
H 2 ot W o = | = O o) °
15 £ S — = i T = wp N 7o
=1 = m o e —
S 5® T oW W B g B R
g be . ~ % o0 = nl_!h X ﬂ-M ‘va - N <! LIL
5 X R m ~ = w2 o d %,on
3 b 1| E SIS S — T g fo — o
o = m& = i3 m m ° ﬂw o Mﬂ K e OW
T NE R T I W I ROy
0T R kP g P o T M
S EEEEESE8EEEEEEE22E22828¢E2 e o’ Z. Z., o U_é 1yl o_a ﬂ ~< KO ‘_ﬂo/v
Eooogoooogfoobeaine s g = 7 I Ho % 2D 7o o &= o
edia e slo b R e o ,m 3 3 B n W M.o of & %mn B
SR Sapn e s R X X° 9 )
: S g T SR T o o o
M wn " oW A S ! o
— £ ,M Q e ~ o B H
~ oL
E o) = & b o g x & -t To
. + . 9 m m ‘D_VL ‘m GOb ﬂ_A| ;OT ;oT \_MWL X
T R 3 g
. W £ . Wl RN T F S S W
: a < R o] ) W, - ) T )
! g 4 3 == = o7 . XO  H ol
=) n” E o 1 ‘mwo o O% = Z,.* 7_| e — -~
14 £z ~ HT X o X o) 3R
: 3 o o %0 MW N A mﬂ S
: : Ty N woR e
E iy Jo T W R o AL
d 2 "o mﬁ B- mm o HV.
q L TRELs 3BT
:J.mn. ﬁo (@) - .«QI& ‘mE o ._AE
ﬁ ww g E T el ir B
2 2 2 & ® o w ) Aqr ol
RoE B 7 Y B N e ~ R T o
3 BN = Ar M o

&/20150129093509

Iz

=]

FAIL
=

_66_

test

4=
==

sfel 71

S

&

sl
&



T T, oy T
e =1 ek 3 R | =il
{

EMJorg N + BN Homgen CJ-N + Homogen CJ-NE

* Z2EE 47T, 20°C, 30°C, 40T, 60C 2EZTHOM XY

29 1-45. FAGEAA o) AAGBIGA Ag AAe) T2 test A

_67_

NEJ/AZAHRAL)H LA EE/20150129093509



3 A3 AA

Ho

N
nK

1=

o

—

289 Fueke

o
“

1E

2.

(D AF 718 24

=
K3

A Yol A,

pH 4.0~4.6¢] ErlE

HE

A4

El

)

B

Ak
=

ruge]

Mo

ol

—_
"o

of

B

o)
o
oo

Mo

o] A,

"0

R

(2) A5t vty

2qo] Ae QAR A1gol

A+l Bacillus
Aoz B

o

o T

A %
<]

Ay
fn i

i

S

=

o]
o

271455 10° 1|

4 Al

ol
=

i

159 Bacillus subtili.

[e)
A

shol e}

7

ol

0y
w3

o

A3 AAF 7]+

o

N

El

—_
fiie)

)

A sow

Z]
S|

_68_



3) w4

7k
o7
o
o
JJo
T

a)

o

%

88 &

A

1

gHmE o5 W

3|
A

SHA 7}

o
T

=i}
=

~

!

il
No

—_
fiie)

i

i)

)
B

TH

pzel

o

—

<

mK

i

el

jant
™

|
~

bl 3t

k<
H

i

=z
< W

A7fste] A

% AA+E

=

&

sholet.

2 A

0|

A

4) 7t4ad &3

il

Mo

)

500bar

%

5)
=

Al
=

S17]el A 1A 5o

;|
A

)

s

6) & 573

s

bl %

Fu g7l ¢J3] 100TCe]s

]

A
e

= plate

I

Byssochlamys fulva

-
T

A <ol A

Bacillus coagulans,

A FAN A=

=0

=
F

. °FA

=
Fo

4.69 EnE

pH 4.0
Clostridium butyricum 5% W

&

N%th. pH 4.6 ©]

3

K

IR el

9

)
Al SollA BE 7

<0

A= 100C 9]

ST
X

o}

o
IT

T2y e vAER AP E Bacillus

50w Aol

A% &

Ay
s

subtilis

A)
=

=
=

Ape] o

hyA
fn

tol e} mAE-2l Bacillus subtilis

85Co| e Lo A 5 o]

s}k
=

A

=
=

HojFo] eHE A 2log

&S AFIPAoM, 2 A3t 2.4x107

_69_



separate sheet”’}

AzEAoNM e A2

dE A Aol Al-&%+= separate

= « Stk

1

T

1

1

=
o]

—L

W3}l Pet

gk Pilot 2kl A

2 A

olt}. 1}

o
s °l&

=

=

Plate W23} Tubular W2lo] &=, duwst g8
FR o o] o

ygA PET7} AF&¥ T}

bl At

-

o

°

1

At 7]
T
At
=i
=~
2 A 7314

A

UHT

TR
=13

R

T
H
A, UV
o]
H

-,
of o]

Plate

3]
A9 w2} ¥ PETO| nozzle

o Ag-5]

T
=)

-

T

=
pu

=
o S

7} wif
PEThbottle

o Al

sheet
Sht,
%
AA
7+ AbtE )

0]

eI GRS No mp T ® o
™ X R 1 =
o] o) A
TS g T P s
T o B IR - i_ < me
OB gy < 20 © T
- = o ¥ T T e
~ LM._ nm:._ %H ) I ﬂ = JXIL ,wAI
N "X Now oo Mo O
2oy -
GT R H of rm B <
Gl o TH rh G
. s E.e o o
ol | m X 2o X 5
,UI 71_ ﬂ.o% i E x] _foT Eo X0 ‘q
3 XM WO = s
T A m,w o B o ~7 oF noBw
%o T T aﬂrM S N
! g X A
[ w Moo T o . OF ‘me MM
TEL BEE R
| = — | sy ~
HOEe ﬂﬂm_ A i
T X om LA o NN
S R R W o P
T g HAwX LTS
Towm T = e
‘Aluﬂ B WAI mo E.E file) S Ot O..ﬂO X EO
LT Lo
WED wE X *Es T
Hx T maa X o & W
o _ 10 o T Lo TR
o ,Wvo > m _“Mo g b Nie o
e T A p g %
c3d Tds § LTEEC
51T zgr R RETRE
ms WA = P T o
N R W?%WWM
TR PR BOR T MR T
oW CUNCNC c I S
) O
wr o w5 o < B
M o %o ~ A c 9 ko T M
ok M B o= o ~ T K ook X

_70_



—
file)

&

24

(8) AAL&

—_
fite)

o

_71_



FAL test

L=1 )

=

(D Al &x

=r —
mﬁ% S I S
—_— o &P <N =
= i 18 —
< on T s
= % = % hE
o O#E <0 AE T q
ol o - M ore B T %
s - ) Ye) ,‘IAA_UH M
A_OI = ﬂ,ol o MT ,HL ,0|L o=
~ - o o -
* % S BED
2 K =° o OR
5 ~
- — o o}
N @ = 0 o) . W
L PR ET G
= X w e ol W
e N Ko oo o W 2
= 30 5P oo o T
5 s - © i (5 H_M
K — mK =X . o
N I L= N o] Y il
X4 © S Nop X
_ D X o
= CLC i ISR |
T X L = B ]
\”Ar _ZH.O ‘I__/| ‘L_UL ‘.m| ~ ! Mu_._ ‘.@_vM
—_
w i i
T W e N I N
T oy R ¥ 2
— —~ o
< pELwE L7
o Hw 2o 0 o X - =
~p N ol — o =) < o R
~X Jﬂ == 0 il !
g oem =g 5T Mg
e B w7 oy DB
N PEk g Mo
5w TE DR
o _F A b m
— 0
2 s N S
=) N ﬂmw,ﬁ e IR G
ISt
0 . |
%o mr ~n Bk % S @
T % -
B My B W Yo o

&/20150129093509

UHT 47| Plate

T

k)
il

_72_

a8 1-47. 2A Y 1A



0

o] a9l A FHAolA

=
A=

o
=

o] Alth= o] Fo) A A

g

Els

o] o]#

)

# k= Aol = wAl7E /1ot o]l

=i
S

g

ol E 7] FEe dw7]7) o

wETt AT E B

3L
=T

Al HaL, 71E

I3

= wdsigi

= Hue oy

gn

N B9 A 2E Al

A2kl

HA = A

A =] 8]

=i
=~

w2

w715 At

% 1-48. FE52 UHT A7)

[y

A
o}

;OL

toom, =AY o

S

A3

=
=

T AEERRIel A AL test

= Al

S e FfAE o
AAE A7) e] o

zt

Hzx

Skl s 2 E

s

el

Fol wi kel A2 A

S

R

e

=
=

test

%
R

+

B

4
oy

b
=)
il

ot
L

_73_

/20150129093509



b AdsAd T vAE ddan A

A5

ST
X

3 AZol A e v AEQ Bacillus subtilis

TE

Al
=

LEEE|EEE
2 & 2| & & &
w9 8 8] 8 0%
| T T2
;oTL|L|1F1F1FL|
XK XK X X XK
— O M — O M
w EEEIEEE
r|E E E|EEE
w823 323
o |98 vl o 0D
Tlo o ol o o o
Tl ox x|k kK
—_ AN N~ N ™
EEE
S TS 5| & E E
eS| 383
7| === 55
WXXX o o o
© o <
o IR K
— O M
NKOK K
— O M
o
TO
s | B
U S .
o° = od
ot )
0 e
b
=4

(b 38t FHA test

oF A test

o}
of

sel 3

2]

0

i
il
Ay

—_
1o

,mﬂ
Hlo
i

Nfo

(h @F=d #3¢ALE &

A%l Homogen CJ-N# HA#3kAQ1 Homogen CJ-NEE 4

A9

|

Z
Lt

S

)

el

il

_Z_O
-~

)
_Eu

s
ey
o

b

fviel

n-

~
fie)
o

of

e

]

)

2714 o] Fol A=

il
wAO

}

A

FEoRe] THA

B

o] TAH

i

o
T

AR AE

_74_



gt ? s

ALt OFF

test Ao A=

e
=

30 3o} 7h

ol
=

5
=

H

o

B

mj

5.
H

bl ghalell e 3k

3
pul

s

K

A7)
frahetg ol AAA

ERTE

3

ek

al
=

ox

¢

ol

&

B

il

—~

o
M

A 3

=l

Z

13 1-50.

_75_

12 8l/20150129093509

2FA
[=h]

i



aHlF 24

—_
fiie)

p=ye}
==

= o

)

o

3]

o ol§2 4

thdo

=

=

55 9] M|z}

o

=

btk

[e)
9o Sequence Monadic W2l o =

el HUT(Home Use Test)

°©

A7
WAl o7 213

KeN
=

b Um A 30~500) dukel s

bk,

°©

A9
71gel )

23

| IS HL B

Ir
pi

Ok
B

i

md
HH

=

f- 1
=

EHEE O

BT

H

i

30 fae
20 t---
10t~

BIE (3]
Fl

_76_

E=7F vk

<

0.041

7]

o

T

353
3.33
3.56
3.56
3.65
3.60
3.49
3.44
3.36
3.42

=

334
3.27
3.64
3.40
3.53
3.34
3.43
313
3.61

3.34

232

HE|ZE
AWy

Eolle8

HE=I1-

ol

20w

=E=

gk 35302 A or v




(%)

22.22
5.56

8.26
8.26
8.26
5.56
5.56
5.5

11.11

1.85
1.85

ECIES

ikl
o4

OFEF
==

1|

=

=
ool 22 2

o1410)

bl
#r
I+

o

il

el
&l

Th

I

ObAIZ]

(%)

=0
oM
Mo

12,95

22.22

1296
5.E6
42.59
1.85

370

o

TRl
ot/

==
=

Ir:

OkAIZ|

2IEt

0o
mll
4
ol

ZEDI2t A =

&/20150129093509

9.26
1.85

FAIL
=

2L LD FRE OFEHERED

2lEet

cﬂﬂ—
— 77 —

18 1-52.



(4) 5713 test

AA b A (Homogen CI-N)9F HA F3#4(Homogen CI-NE)E 283 AFS &4
_]

A Qe A&zAdA ARVEA test® Bal HE/N RS AAATA AT

e =l

e ——— > = -

4C 20C 30C 40T

_78_

NEJ/AZAHRAL)H LA EE/20150129093509



Test A3}

o
=

#9l 7}

A%

A 35

Gl

Z

18 1-52.

A2 47T, 20T, 30T, 40T oJH, 1

r
-

7FE A% test Ao, 15 Aabs 40T AR A

7HA =

ke
T

25~ 35 A3

=l
i

At 40T A

o] 10% 7}eF 23 o)

A
=27} ¢
A

=4
7}

3}
hl
L
.

}\o]_
d

;'(

o] 5]

)=
A gy

MZ o %27] 50%

)A
.

40C A%
60% 7}

’

e

AL

A

Z]

’1‘?_‘
40C A#

}6]'

o]

%

30%

g

27} gojEol A
A Wt ge.

H
&

g
50% -2

A& 7E 30C A%

C A% A

30
BEL

ok
=1

o]
H
=0

=

Sl
of g7k o] HAem, 20T A Al

ko3
T

732}

=
T

8

=

WEL o 40% 7

R 10% Ao el A9 E o

Z3100 4]

20T

7} test

Ea
==

7}

_79_

12 8l/20150129093509

2FA
[=h]

i



B T
& wll LM”__ do T B OT
5 = = = Iy
: n o B!
s38  BErE saseTE
X JI,A O# — ,% . ﬂ__Hl —_ X o Oru —_— Wr« ;O,._
5 " go XA < No QU wm T o <E
3 ﬂ_OI ) . A..f il ﬂ o W:.u oy X 7o n o T
W = oK v 7 X oo X o o Zo o - ™
P woe B B R
" o B i T o o o Ko N R
y = wwﬂ%ﬂ a%a%%o:n%
‘%ﬂ Jﬁm_vl © o) —_— 0 ) ﬂ "0
of 5 T T o N i o % oo A i
S — B w&%% _ iiﬂﬂmf =
S a0 ol ©ow XX E.u o) o] of i " o
o 9O P o o 2 o N o AR poeE X
o o =) o) ™ X s e <
‘EE Er| X ‘HL ﬂAro < O#D oF s ﬁl - OE 1= 5 0
ok mo = MW mo i N ) mo = N - il
N o ~{ s oy I s o R o) — o
(=3 ol © ﬂmmv . i N N <R Wﬁ. i
To QO ! V Lf O#D ‘mﬂ ‘U_Iﬂ ﬂﬂ ,_ﬂﬁ _ZT JOr
o " WA d 2™ o i [ hin
ol o M2 uuﬂﬂgé_ﬁ%mnﬁ
O oW BT RO R
—_ i oy L o) X 0 =K
ok Ho = iur,lwﬁ@. ﬂkm_ﬁaﬂ%u
_H ~ ry SN o ok ° °© = N
s W o o & = o = Mo m o g
oo do o R T o B e Mo MO of .
N e Leze 2 @ﬂﬂ%?ﬂﬂ@
) ! 1_.m < Y —_—
T2 <0 T oW o= S Y e ) o KF ~ o I
= Z, — e = ok KO = o~ SIS
R T %o TP T o N =y X
Nro — O B 2o = X il B 0
3 M ol I
ol % ol 2w M MM ﬂ 7o T - B T E ) % o)
MK oo z.#o %o _.:.D o w OL ‘H.OI ‘Ur = %) O# T T
o —_ il O o ol 2 o o il
H_._ m N Li S =0 ﬁT.E BE N = ‘ﬂi ‘WL ZT_ o
oo W w ™ H nwa i e =W N A o
o= % 5 - B 0 3 o B m%%%oﬂﬁue
o T 4 X o = 3 o R R < o oo N o %
I R ?%Lm%vdlk_
NUooE T W 0 K T N K- g X oo 3N m.?
AR A o° 5w I~
XM o N ) uﬂ .%.,n o TR ;lo_dﬂ
—_— _— ) i
o oA o He T e o_w
T W = .

- 80 -



)=

(ginsenoside) & &

=

R A=A} o]

KeN
T

dE 134

15 243}

2]

3

—

o

T

\/ v o ok Z 5=
O\l )\L(P&’H&’X glhseng CA eyer )40 L—-, E] [y
=) 'S - |l e}

A2 A

o
Po % o 1;]0 % :.ﬂ_ 2
A il N i
] £ n &/o ~ x| o3 B/
LS oJAE oo T T o O )|
I — O - = a el 1.!.._ —
b s BN b o "o o
v S ) o T i Hr o (=)
_ni B ﬂﬁ N UT_ ol = zf
—~ o# - —_ Eﬂ :L N ~
< ) P wox B
— L_w . 7_._ N Q.a o N
o 2251 B
o H < TR o S mﬁ = B T
N o
iw e o B M
N " woH TR T R
o W S - o
N I i T o RS T o iy
T oo T - o 2w
= Iy a i Bo o= o)) H o < < il
sy HS . S N o N~
o =3 ) R o N
™ W.c T - z_o Ay X U.Tv 3 = 1;0 ,N_.U
T i B ook R >
» o o N . o ) =
Hoa g 7 . & ﬂ oo T LGS o
ERR )R ,g%gﬁﬂ Mo M =)
. .IU ]ﬂA ‘m ~ ~
g FE N o2 -
_ﬂ” — < < OL —_— m. ; —
T § & B o NP 5
E S W g ® o LR e o = I oy o
T & & IsRs] . BOR A N o T ke B JJo
TR S zﬂﬂl% o P oy s ~
% ) 0
R s pokEy BRzz <
ook g o T A X
o= W~ 5 is oM oo = wjr
—_~ Y oo X° ) TR LR S 2
Ly, H &3 2R g T S
PR Mo e I T
~o o ~ K ol gl oF
o° fite) ‘_LVH w x mo mﬂ Lf mﬂ
‘UI o o H.i — ) = :i
o M3 Lo W oF S Y ol M-
f_,_All ~ — ‘q = OL Mﬂ ﬁu
2 p ° o T N gy &
,,Alo oﬁa ~ ..le b,._ MM Ec o ﬁmﬂ _L/T ,_lryl ‘e| = 3
AR - Mo w0y m
ﬂ_AIO - [9v] ZE 71_ o ~ fo] .
e w B o Sy T W
Q ~ o o B oE o T OFE
W E 2 "rETT FPoas
O )
of o - m T T W H 7
WowoT 2
w MRS

_81_



o . A%

o

714 Mol

B

%3k, Rhl ZstE)el o

Compound K

=
=,

JJo

o
[
e

;O.ﬁ

)
B

T

~X

Jo

g

)
oF
ot

B/

G
-

Compound K

R
0

!

i

I

A o

=0

<] H

_82_



2 Aol AREE QIS FAEE watel A AR Mulah4 de) o2, 10~20 mesh =
712 28 F AER ARtk AFxd BEF 12F[Rgl, Re, Rf, Rg2, Rhl, Rbl, Re,
Rb2, Rb3, Rd, Rg3, Rh2)& +(Wako chemical, Japan)ate] AF&3}ith Q14 AFE W 24
of AM&-gH Aok HPLCH ©]e] ofMEYEZHJ.T. Baker, USA)H 2&4 THT Ax7
(Pure Power I+, Human corporation, Korea)E& ©]&3] A|x3 33 S/FFS AHE3s%
HPLC #XA|8% 0.45mm nitrocellulose filter (DISMIC®-13CP, Advantec, Japan)® o] ¥}3}

F BAsgh

A4 AbE 42 HPLC(LC-100 HPLC System, Shinjung Hightech, Korea)E ©]&-3}
%o = 20uLE AIEAFETY7I(717 plus autosampler, Waters, USA)Z T 3sto] &
At AFEUY] BEE Waters Cig 29(4.6 mm x 150 mm, 5 um particle size, Waters,
USA), A& UV-detectorE ©]&3to] 203 nm, °o|&54 &= &3 ofAEHEHS ALE3}

o] 1 mL/ming H&olArk. BAA 7t W& o)A fujo] xAWM3lE= Table 2-13 #t}.

Table 2-1. Composition of the mobile phase employed in the gradient HPLC system

Time Composition of mobile phase (%)
(min) Solvent A(Water) Solvent B(Acetonitrile)
Intial 80 20
10:00 73 23
20:00 63 33
40:00 45 55
50:00 34 76
55:00 0 100
62:00 0 100
65:00 80 20
80:00 80 20
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U Adds
(D 4 B4E &4

U FEE) st wEsE wAWES s A

50mm, 5um particle size)& 1A
o7 B3 oINEYUEHS X835}
2% 27 A4dsiA & HAd

bomm x 1
}\

il
¥
O%
Yo
tlo
=2

(Fig. 2-2).
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Figure 2-2. Representative HPLC chromatogram of ginseng concentrate
Column :

Waters Cig column (4.6 mm x 150 mm, 5 um particle size)

Detector : UV detector, Wavelength : 203 nm

(7} Calibration

olAt AlEU EFEE 12F S o]83te] HPLC 4o W3}t calibratione =33}l AFE
U EFEES 5 99% oo =m 77t 4 74| wERE GAE A5t FAAER THEA
o} YR FFE2 digoxin(Sigma, USA)S 60ppml. & A Zdt] A5 WEIZTE=ES 51188
2 &3 3 % HPLCA 20ul FYste] Ao o344 7 w53 \A8(RTs
/digoxin)E ©]&3ste] YERS AL, HAAFHS o]&sly HIIsISY. 21 23} Table 2-29}
2ol YF-F T4 g 2 43S

S YERRATHR? > 0.996).
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Table 2-2. Linearity of HPLC calibration curve for 12 ginsenosides

Ginsenoside Standard curve" R? Calibration range (mg/mL)
Rgl y = 0.048x + 0.103 0.997 0.0100 ~ 0.0800
Re y = 0.051x + 0.030 0.997 0.0125 ~ 0.1000
Rf y = 0.071x - 0.063 0.999 0.0100 ~ 0.0800
Rg?2 y = 0.069x + 0.101 0.997 0.0075 ~ 0.0560
Rb1 y = 0.055x - 0.003 0.997 0.0050 ~ 0.0400
Rc y = 0.043 - 0.056 0.998 0.0125 ~ 0.1000
Rb2 y = 0.040x - 0.046 0.998 0.0125 ~ 0.1000
Rd y = 0.051x - 0.018 0.999 0.0125 ~ 0.1000
Rg3 y = 0.055x - 0.090 0.999 0.0125 ~ 0.1000
Rh2 y = 0.089x - 0.114 0.998 0.0125 ~ 0.1000
Rb3 y = 0.038x - 0.023 0.998 0.0100 ~ 0.0800
Rh1 y = 0.108x - 0.317 0.996 0.0125 ~ 0.1000

Dy peak area ratio (analyte/internal standard); x, amount of analyte (ppm)

(1}) Validation

HPLC 2ol AUngE Felslr] 98] -intra, —inter day AAS AAST. AgLe
Aol A Fufgk 4t sF Ao r AT 5 2 g& T 50 mLel] $d3d] =2 +
10¥} 3lAlste] A58 ARESEQITh -intra day HAS L3 A8E aF 33] W 7248}
Rom, —inter dayv TYe AEE 39 EF v BASAT AL Hwry Ao

AE clgstion, o1 AL viat g

o

¢

ik
X
2
f
4
1
(el

I Ay Y3 AF S MZS 33 HHE2 =33 -Intra day 3482 FHof R. S.
D(%) ko] 2.04, 543 MZS Y <ok whE Z43 -Inter day AA S U R. S. D(%)

ol 4.772 ALt H S tHTable 2-3).

_85_



Table 2-3. Intra- and Inter—-day validation of HPLC method for the

quantitation of 12 ginsenosides (2=3)

Ginsenoside Intra—day precision Inter-day precision
Content (mg/g) R.S.D. (%)Y Content (mg/g) R.S.D. (%)
Rgl 2.67 £ 0.03 1.27 2.75 =+ 0.10 3.55
Re 5.67 £ 0.07 1.32 5.56 £ 0.29 5.15
Rf 1.15 £ 0.03 2.28 1.15 = 0.02 1.70
Rg2 0.54 £ 0.01 1.39 0.57 £ 0.03 4.77
Rh1l 0.81 = 0.00 0.48 0.81 + 0.02 1.93
Rb1l 9.06 £ 0.06 0.71 9.10 £ 0.17 1.86
Rc 6.96 = 0.07 1.05 7.01 £ 0.09 1.35
Rb2 4.18 £ 0.03 0.60 4.13 £ 0.05 1.21
Rb3 0.45 = 0.01 2.04 0.45 £ 0.01 2.17
Rd 3.50 = 0.04 1.01 3.48 + 0.04 1.08
Rg3 1.16 £ 0.02 1.94 1.13 = 0.03 2.87
Rh2 0.57 = 0.00 0.62 0.56 = 0.01 2.51

DRS.D (%) = (S.D./mean) X 100

o] Axpsol webA 2 AdoA Fy3 HPLC EATHS 2ol mig- &2 Alxd A
o

(2) S48 ARG E 23 A FEE Ax

e
2
-
K
X
rlr

ot
Y

A AseEads] J)en AR TRA8ES 48 Qony
o Alx

=]
B 54 Axg Rl 23E i 5%

RS EEEEEELE

A4F AFEZ WAL triterpenoid 718320 A7E ] = hydroxyl(OH) 2-871¢] 75l whe}i]
t}o] 27| (protopanaxadiol; Rbl, Rd, Rc, Rg3 5)¢t Eg] 27 (protopanaxatriol; Rgl, Re, Rg2,
Rhl &) Aoz FEdn. o5 3t md A (glycoside)ZA Aol 79 T7F L $ X
wepA Gt 2pol 7 ek B Ao M= AR Y] o] AHE o] fste] A ARvE 1

Kel

2 A 2 AFE-3F Diaion HP-20((F)4F A, 3= o3 A A TAZA AFE Aol /79

NS o] §3to] FiaA NolM BeES AT BT, ~500mL LFe] 545
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Skl Aol A8 ARvtE T

2] A2 (3 x 15 cm, bed volume 1L)°l] 3
SN (ALFG L 60%)

sho} A28 550
R SRR
a7 glo ALgE Sl

el
A B5E

47 53] 9] ~5ul] a9t

(b BIAREY, Bo] A A,

]Ezgi;f =L}

= 1:109] 73] v &= Fol 3]st AFE-SF3itt.
%’5‘}@] 394 4 gradient WH o2 $3 ¥}

T2 A9 gRutEady e A HA &8 @A(E washing)ol A 100% &2 AF&3ke] o
A 5 HAIEYA A EAMAIEY BI)ES Ao Ao w2 2t} F HA o
AGFH 50%) A= T4 50% &l & AFEste] AUld o= F40] =2 Rgl, Re 5 EEl=7 A}
XS B2 (Triol 38 — Rgl Z3t=2)da, Al HA GA(FH 50%) 0= =4 80% &1E A
23} Rbl, Rd 5 tho]l A A2 IS 28] (Diol ¥38 - Rbl ZAsE)adct dAHZ dojd 7 &
H8e AT EH7E sl 553 F 4425 B8 EUYuR Az drhFig. 2-3). ¥
8152 HPLC 45 &3l Z}2te] =44 545 g8k Sl th(Fig. 2-4).

SN O] A
==
(80°C, 4 hr. 3HIZ)
=
=2
Diaion HP20
= washing =™  Gradient
#1 H|APZ U #2 Triol 2=l #3 Diol 22!
S5
SEUX
Figure 2-3. H]A}EY, Diol, Triol %3} 24 £ E A% A
— 87 —
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(A)

Total extract
Re  Rbi
|
I ‘ ‘ | Rd
L, Ar ' g
(B)
Re Protopanaxatriols fraction
| Rbt
i | |
, b, '| Rd |
-~ e b | e dal
©

Figure 2-4. tol&Alet EgfA Atxd A3t Q4 #3859 HPLC
4
The triol-rich (B) and diol-rich (C) ginsenoside fraction were fractionated

from the crude extract of ginseng (A) by using HP-20 adsorption
chromatography.
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A 2]

A

[e=]
=2

/

190K (Fig. 6). 53] 34 287 A

[e)
Fol pH(3.0~5.0), =%(70~120 °C), A17H30~90 min)S W= AR

°

(2D Rhl AFEY 73}

B
—_
fife)

ot

(80 °C, 4 hr. 3

=
=T =

Kir

Toff

washing
(pH 3~4, 100°C 0|3}

A/BHE]

T o

| =z

Kir

15 A tH(Fig. 2-7).

gl

HP20
AP

Diaion

Ho

=

AR = (w/w %)

o)

12%

22%

8%
12%

3%

S
=

al

7

Ho

IH

e

HI A}

£ washing |

iz

0

e

Rgl

Rb1

Rg3
Compound K (CK)

Rh1l

Figure 2-6. Rhl
AN Table 2-2 ~ 2-4 & Fig. 2-7).
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2 715 dAg-= d4ate] 117]
2 AAEF e n vitro AEXEEDAT n vivo =

2
Aol thek 7157 delHE FR'shs Ae x2S

olf
=
X
SE
f
folr
=2
ko

r
°

7F A9
(D AxEu

Aol AREHE HepG2 QIZF frell 1 MEF= dmAZFATAdelA ekt om,
MEM/EBSS (HyClone® Minimum Essential Medium with Earl's Balanced Salts; Thermo
Scientific, USA) ®iA]ell 10% FBS (HyClone® Fetal Bovine Serum; Thermo Scientific,
USA)9} 1%2] Penicillin (100U/mL)/Streptomycin(100pg/mL)& % 7}8k v x]ol A 37°C, 5%
COz Z=3tell A wf gt

ke
rr

(2) MEx g4 %= 54 (Cell Viability Assay)

W FAE HepG2ell thek AIX 4% 542 MTSel 7IvhE &= 4 kit (Cell Titer 96
AQueous One Solution Cell Proliferation Assay)& ©]83}o] A ZAHPromega, USA)2] #HF
Holl wah ohg¥ o] itk 94 Zb well B 100pl ¥l#1(10% FBS/MEM)E ¥3a}aL
AE 96-well plated HepG2 AEE 10%-10° cells/well?] F=2 HZF3le] CO, incubatordl
A 37 C, 24hr WSl o] F wix]E wEelal 24hr o wiFsiQlvh. wieo] Eubd
1xPBS &Moo 2 7} wellS 2¥H washingdtdtl. MTS WSS YA 2 well & 20pu MTS
LN H7Lslar CO, incubatorel 4] 37 C, lhr W02 #HAS A7l & microplate reader

(Biochrom Asys UVM340, Biochrom, UK)E ©o]&3}o] 490nmeolA] S3 =S5 =433}

(3) HepG2 A XY XAZH 4%

HepG2 MXEZE 10% FBS7F 23 MEM/EBSS ujR| o A wljFalar, v FAE ] 427} petri
dish Aol Al ~5X10° cells AE7F HW #ixE FA~HA AAS = AEE 1xPBS
(Phosphate Buffered Saline) o= Azt A2 % A3 0.25% Trypsin-EDTA £
(HyClone®, Thermo Scientific, USA) 1mLE #H7}sta 37°ColA] 1~3% wr-&sto] AEIES
A mHelA e gt o7]e]l 1mLe MEM/EBSS ®iA& F712 H7bsta E9d &
o]Z 15mL tubedl %744 1,000rpm9 %2 3min &< YA E v} ojuf A A
NS Welm FHE Mo A2 A 12mLE ¥olA &3 & 24-well platedl] 2t well

ZF 0.5mLA BF3te] 24hr v} o] & FBS ¥2 2 192 7H2A7 vix &2 wdste] o}
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Al 24hr wlgEth. ol"EHAl wiYE HepG2 AXU AWEHHS Fx8t7] A Jd&d
(Sigma, USA)°] 5Snug/mLe &%= 7} vjA] == oleic acid (OA; Sigma, USA)7} 2mM
TEE H7FE A (10% FBS7} ¥3El MEM/EBSS)Z v}Hf-o]A ZF 6hr =5 24hr v o3}
pia=

(4) Oil Red O €4

AE FA4E Ado &S FA37] 9184 Oil Red O (Sigma, USA) @A4H& 33t
o WA\ plated] A WX E A A 4% formalin 89S 0.5mL/well® 3

oA lhr &9 MXEXE AU, formalin &H& AASIAL 60% isopropanols ©]-83}4]
washingst & AXE A2 A &3] dHT) o]F 7} wellol| Oil Red O working solution
0.2mL& H7Fstal 10min ¥H&3te] AN A, SHTE o8t M & *H‘lg st
100% isopropanol 0.75mL& Z7tate] A Al 3 2E Oil Red 05 &EA Y. &54

N 500nmelA FHEE FAHAT

(5) +BHP % 7HAX =4

96-well platedlA] 1.5x10%cells/welld] FE2 AZEEo] 24hr w1LE HepG2 Ao
~BHP (tert-butyl hydroperoxide; Sigma, USA)E 2mM¢] %% 5hr & 3dle] AT E=AS
Frstlon Aolde My s &4 MTSHol we S48

6) 455 R 2P0

£
ofN
o
>,
o
off
e
Ol!

k=) mice®] AFE A w{7F b
st Z7]19] Tyt AolAE AFEste] 3 Aol

554 2] C57BL/6 male "}$-~5 F9)&}
Fotar, Ayees, dsdA xdo| 7 4
Aol 3~6wkEE ARF AT EE FEt W
12h/12h light cycleS &3] miced A2 A

YERVS Ba AGFn 2-3%0] & WA AAF AREZ FHRoM, AF A7 Ao
o

o

A 558 C57BL/6 male P}¢-A2E Aoz 15YU AL I #Fo0]
A

KeR
s = -
H 538 nfeAs F39a HAEste] 107(n=8 for each group)lo.Z EF3lg T o] & 2o
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= A gxToez AgdE 1719 o el normal chow diet (ND, energy content
3.1kcal/g, 58% calories from carbohydrates, 18% from fat, and 24% f{rom protein;
Teklad Global 18% Protein Rodent Diet 2018S, Harlan Laboratories, Madison, USA)<
A A olgo v 97 ol dldlA = EF high fat diet (HFD, energy content
5.1kcal/g, 60% of calories from fat; Teklad Custom Research Diet TD.06414, Harlan
Laboratories, Madison, USA)< #|-&3}3l T}

HFD el & 165 5k wols gl 3l 85 gt HFD Aoltts Algstalar o] &
85 B<Qtoll= HFD 2]o] ¢ saline (HFD WZxw) ®+ HCA (HCA Wix+) & silymarin
(Silymarin &) = 58 A FE= ARG, T, L 529 Rbl Ad3k= ATy

o

Compound K Z3%E Aga)S 27 Fo9 W

ofr

OR-EEZRAETE:P

A T5 A= v At 89 245 AFHSHT. A BAYS FEE
01%3}"4 oketol A A FH o Ao i Sa7F dojy icedl HAA 241 A B
7 JAFE(12,000rpm, 10min)E F3l 43S Ed . -2 AFE A7 -80°Cel A
#etdoh ME = 3 A, 1% A% (epididymal fat pad), 1g]a A1 AW

=

=]
T
alel ztztel WA A,

l‘
o >{E

e

(perirenal fat)S %

HAEw k229 dRE= H&E(Hematoxylin and Eosin) staining ¥+ Oil Red O staining

A7 E Slete] HR welulgln A A didd dd F ALE

gdAo] shF¥  total proteine Biuret reaction W9, albumin< colorimetric W
bilirubin< Mallly-Evelyn modified "%, AST (aspartate aminotransferase)®} ALT
(alanine  aminotransferase)s= UV  kinetic %W, ALP (alkaline phosphatase)™
enzymatic-kinetic W, cholesterol  enzymatic-colorimetric ", lipaset
colorimetric %, triglyceride®} HDL-c+ enzymatic-colorimetric ¥, LDL-c+ dierct

o g 2bE P79l BS-400 (Mindray, China)& AME-3he] #2183l

A" x4 ~0.1ges  AAEA kel mortar®t  pestles  o]&3dte] sk

homogenization buffere] =<2 ¥ Triglyceride Colorimetric Assay Kit (Cayman
Chemical, Ann Arbor, Michigan)& ©]-&3}o] TAA A9 k& A5
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. Agd
(D) A3 FEE BAZA W 54 37}

7y well ¥ 100ul ¥iA](10% FBS/MEM)E 333stal 31+ 96-well plated] HepG2 MEE
1.5X104cells/wellﬁ TE2 FHF3se] CO, incubatorolA 37T, 24hr ¥l¥EFSA T o & 214t
FEES sEHARE AMEYY F% 7] - 5, 10, 25, 50 pM)E EFEhal QlE AR Al
3kstal 24hr ¢ wFSER T} BieFo] EuyH 1xPBS £9d°0 % 7} wellS 2" washingd}$ith.
MTS ¥-&-& 837 $8iA ZF well F 20ul MTS €94 7kstal CO, incubatorel A 37

C, lhr ¥kgo =2 WS A7l & microplate reader (Biochrom Asys UVM340, Biochrom,
UK)E ol 8ato] 490nmelAl F#E=S 430,

120
T
100 | |
. 80
&
Zaw
3
= 40 -|
=
o
ok
20
0 1 L - —_—
Rgl Rb1 Rg3 K Rh1
O5uM 96 100 101 103 103
£10uM 101 105 97 97 96
®25uM 95 103 84 101 48
- 50uM 107 _ 106 28 109 20

Figure 2-8. A4t F=E9] FHA X tgh Al X554

QA FEES HepG2 Ao w2z A $ Ax @458 =
==°] H }37\] Ze gzate gt % oz AMEHI A oW
(student t-test; **¥= p<0.01). NZETH] A2t dlolE e HFto]
o},
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(2) in vitro AW AE AFED g 2 A4 FE2EY 5%

A ATE A AEERGS gystaat HepG2 AlE wigR S o] &8t IHAIZW A
AFA S fFieste 7 7 ARA 21S S50t A HAlE HepG2 AlE2E wigst £
A= AR lipogenesisE ASAAAM AAFHAS Fshs WHo|a, + HA Wi
Hj Al o] A AR oleic acid(OA)E #F H7bsto]l Wi T2 Azl *[Wito] 9 =]
of A4 Ao ZHHEF = Aotk

Ob ded Ag 2d # A FEE AWFH Ao &%

w9k HepG2 AFEW AAEFAS fEsts dade AAEES AAs7] 9siA HepG2
Ao A&EHE F=H(0.0, 0.5, 1.0, 2.0 pg/mL)Z 16hr H2]3 F Oil Red O FAHS
ol AAFH AEE BT Fo A0 AAFA o] 2.0ug/mL o]/de] led FEollA

AN
A AL A THFig. 2-9). Q&d EEE 50pg/mL7HA] Z7HA71H HHSA7HS 6hro2 TEA
AE HepG2 AlXEo] AAFHH o] giapxoz FLry FHo| dAndazazr A5l vk(Fig.
2-10).

0.07

0.06
I
0.05
E LT
]
S 004
Qo
O o003
0.02
0.01
**p<0.01
0
Insulin(ug/ml) © 05 1 2
Figure 2-9. 91&d A %9 HepG2 Mxu A2 =54]

AZW A28 %e Oil Red O gAHow BAEQT
(n=3, student’s t-test, ** means p<0.01)

Spng/mLe.Z 6hr &9 A AFHo] X% HepG2 AXd <4 F5E Al5(Rgl, Rbl, Rg3,
CK, Rhl Z33)E =eHXEAdE 7|32 0, 12.5, 25 uM)Z X883l 24hr ¥-SA H T}, Hb
5ol #4H Oil Red O A4S Fadslo] My X@FHHe] HEE A3, 23 23

Rgl, Rbl, Rg3, CK, Rhl &3} 14t FEE55S 125 B+ 25 uM 552 AYd AlxaS
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=97 A =+ (Insulin +, Fig. 1Dl vl AXU F2¥ 2@ Fdl ol
T ooz ool FRAHHIIT o= A AFEE EE A FEEE] HAEY A
=4S H3A 7= a5 A o n it

- Insulin (Opg/mL) + Insulin (5.0pg/mL)

Figure 2-10.

WA EE Oil Red O ola] A4® & 9143 wmi P A7)

=3 Ao M2 HepG2 AIX U XA5H

ol Ao wabA MEWY A FFZHo] red droplets®] HEjZ F35HA lwar Q.

450 -

350

150

50

Relative Lipids Amount (%)

350

150
100

50

Relative Lipids Amount (%)

5pg/mL °1EE‘°E 6

5 -
Rbl, Rg3, CK, Rhl 7Z3E)S 24hr A &3d ¥ QOil Red O dMHozm ATU =g 4

300 -
250 -

100 -

300 -
250
200 -

' marker ginsenoside at 12.5uM
#
H##
e
. I 0 i I
I Ins+  Rgl Rbl  Rg3 K Rhi

‘ marker _g_insenoside at 25__uM _\

Ins+@ H|m: # (p<0.05), ## (p<0.01)

Ins-2f H|1L: * (p<0.05), ** (p<0.01)

L
i ' ## #a
i . - X
A n RN
sly Rgl  Rbl  Rg3 K

Ins-

hr %0} A 2]¥ HepG2 /H]J_Oﬂ 12.5, B+ 2

o && E“ﬂoﬂ‘:} (n=3, student’s t-test)
Ins—, d&EHE AgatA] B thEd; Ins+, JdEdrt A2d iz
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(W) Oleic acid A8 2d & 4 FE2E9 8% 94+

HepG2 A Zo A+ A4l oleic acid(OA)E A 3dle] AAFH S FEdts AXL
28 T3k Oleic acidE 2mM S =2 24hr Hglsbd F-A2 ol vlsia #2574
of FelA o Srbshs As Sl slth(Fig. 2-12).

OA A2 Frd A AA%4LE 25pM 5529 Rgl, Rbl, CK 43}ES 24hr A 23}
A= oAl freld o skl 42 2o Re3 Adke A AdE54S ta gL
A7Ie AR BIANT o8 gl of A= Rgl A3b=o] HepG2 AlEU
ANAEH S 37 &5 Mg =A e

OA-induced lipid accumulation in HepG2 cells

-
~
(=]

=~ 100 & A
5 '—L ,:” e e
S : H &8
£ 80 i = .=
5
E 60
2
%
s %
a
= 2
0 - —| | ]
Control 0A Rg3 Rgl Rbl CcK
Control2} Hii1: * (p<0.05), ** (p<0.01)
OA®} H| 10 # (p<0.05), ## (p<0.01)
Figure 2-12. Oleic acid % HepG2 A|XEW A A=A o] thal Qi FEHE9 o3

Control Oleic acid A8 & A &L &4 tEx+ ot

OA¢} ¢4t &5 1% (Rg3, Regl, Rbl, CK)OlA+= AlEe] 2mM oleic acidE A g3t & A4 &5
S 0 & 25 yM FEE2 24hr AHFste] AAEFH Audd AEE 43T (n=3, student’s
t-test)

(th Q4 FEE9 HAXE Bod B 7|53 a7

AAY FHMEE 9 SAAEAE o8 24 £ dE T 9 2 Aol A AFE-sH
t-BHP(tert-butyl hydroperoxide)r= =4 3stEA = AXEWo] FUA peroxidation HHES-
O o

A AA Aoz A EZAE
t-BHP(tert-butyl hydroperoxide)E& A &|dle] A3t 39 AxE

>
Aatglon, o] AYRAL o] 3ol A4t FEHES] AL wEo Y 7]
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ek

9 HepG2 AlEEAS do7|= ~BHP HEZAS &7 981A HepG2 Al ¥ ~BHP
=50, 0.5, 1, 2 mM)Z 5hr 9oF Agst= A &ty 7 23 2mM ~BHP
oA AEZ GHET ~50% AE FolHoz 7kadtE AL BoF9th(Fig. 2-13).

S

120

lDD I I I

0 0.5mM ImM 2mM
t-BHP concentration

o o
(== B - |

Cell viability (%)
-

N
o

o

Figure 2-13. +~BHP #¢] sX°] W& HepG2 Al¥X FA=
HepG2 AEe] ~BHPE 5%(0, 0.5, 1, 2 mM)E 5hr £<¢F Ad3 F MTS oz A
¥ GAEE A5t AE G EE ~BHPZE H71EA & gixdel td % o=
A AT (3 W 213)

7Hko 2 ol atFEZ o] A X RFo gyl YgEXE dolr

o
sttt 232 HepG2 WA xe] A4 552 ~BHPHET WA A stAY

-4 HepG2 Aol Q1A F5ES 7 (Rgl, Rbl, Rg3, CK Ast&)= WA 24hr A
g ¥ 2mM ~BHPE A3 AFolAes dzadQIMAE FAHEDY Al AExdd =7t
50%<1dl H]&te] Rbl T CK Z3HE 5uM AgdolMe A AEdAdxert z242F 74%9
69%= 3| EF A} AT Rgl¥ Reg3 43E 5uM AHzlwroll e 2y AxdAd=et #
o] 49l Ao 7F §AATHFig. 2-14). o] A= Rbl1¥} CK Z3HEo] 7HA| Lo that ~BHP
S d3ATIE HE &5l ke AS oJvw|gth. ¥ CK E+= Rbl A3tES 5= (
AFE 7] 0.1, 0.5, 1, 5, 10 uM)E A sl Ade A4S F A5 =% 5
el ~BHP 54 ¢3tass HoFArhFig. 2-15). o Ao = o
=7F 19.6%<1d] Hlste] Rbl Asha A2t 45.6%, CK J3he A
Atk

I

“191d) HepG2 M{GAI e 4k F58E ~BHPRG Zo] Hejsts wyow A9S
=

=3
e ANE wA ETA QAR FAL T AN A FE

=
0Q

l—l
=
o
=
%Y
0Q

B
O
=
B
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o] ARl AE S kdle we A o7k flgith(Fig. 2-16). o AgIA 7 <14t

2]
FEEL 25M B2 1A% R o ~-BHPE 55H(0.5, 1, 2 mM)E g st &3t}

100 I~

80

60
40
20

| Control IBHP| Rgl | Rbl Rg3
®G24hrs, t-BHP3hrs| 100 74

Cll Viability (%)

| 2mM t-BHP®} H|i: * (p<0.05), ** (p<0.01) \
Figure 2-14. ~BHP XX =4 tig A4t FFE[Rgl, Rbl, Rg3, CK Z&&=)9] =
3 8y
Control ¢4 FE&3 ~BHP7F A EA & A, ~BHPE 4t 58S g8k ¥ ~BHPW
omM FE®2 AE AT, A 2ERbL, Rgl, Rg3, CK)S AXAE 715 5uM F%=2 24hr )3
% 2mM ~BHPZ 3hr A83 2.

—

120

100 { 4

80

e
40

w000 dR I |

2mM [10uM | SuM | 1uM [05uM[01uM ]| 10uM | S5uM | 1uM DSuM [01uM
{cmtroi BHP _ cK _ .
mA@1 1000 196 | 221 | 201 | 286 | 279 | 244 | 223 456 | 279 | 273 | 285

Cell viability (%)
g

_ 2mM t-BHP2} H| 1 * (p<0.05), ** (p<0.01)

Figure 2-15. ~BHP 7HH|E =Ao] tjat 94k =% (CK, Rbl ZsE)9 r5w w3E

a3t

Control& 14} =Z23} ~BHP7} X ¥ X & A3, 2mM ~BHPE QF =ZE2 A3

E}X] 01:1%:—37— Z"BHPE’_]_' 2mM %Ei PHFL]% /é;j—r:fy CKQ_ Rbl /\E]?%-j%% Rb 7¢]’§]‘%(Rb1):ﬂ]-

Compound K 7Z3E(CK)<S 24hr E9F v (% A}¥EY 713 0.1, 0.5, 1, 5. 10 pM)=
A8 sk & 2mM ~BHP=Z A g8 Adt,
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120
& 100
£ 80 -
3w
3 40

20

Control Rgl Rbl Rg3 K

00mM 1000
@o5mM 1101 1009 1038 822 1086
m1mM 997 334 759 571 893
m2mM 495 344 331 298 347

Figure 2-16. ¢4} 3%&(Rgl, Rbl, Rg3, CK)E ~BHPS Zo] gL u Fity=

A =4

Control& ¢4 &8 AgelA & ~BHPY %0, 0.5, 1, 2 mME A8 A3, vdA 2

2(Rbl, Rgl, Rg3, CK #3 )& it =&20] 25pM sEz A7 x| ~BHPE &x9H(0.5, 1, 2
mM)E EA|o] 2g|a A8 o]},

1-'1
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(3) in vivo AP TEE

9 & I (HFD-induced fatty liver model)

A e g 7ss ATetr]l A A WA in vivo AP S E male C57BL/6 mouse
& ©]&3}o] High-fat diet induced obesity R2& F53to] 18fslglr). o] HdlE MX|Fo|r] F=2
AREE AL glom viRE i & AFelaa) sk 24S Folsle] 1 adE He Flo] dihio® o] F
AR L = dsfolth. F=AY o] PR FA v TEEY JEFS @Wol e JAo=
AHA QoA & AFolA = FARES AT

Al

=

o &

(Silymarin tzZa") ¥
CK Zsts AHghE

HFD Z13#(n=82)2
2] 7] 3kl = 10719

1

Gy

o= ND (Normal Chow Diet) =+ HF
saline (ND X+ HF

= 1

B o)A}

e
o - “
=

fFojo] Wi o

% 167 5o Aozl Aolg Felstdsd, A 8% B
e

igh F
W Z+) T+ HCA (HCA tix++) ®+ silymarin

FEE ANEMH, T, 1L 3% Rbl ZA3E A+
1}

Table 2-5. && Aol w= Holok AlgAg] =4
A

. oz Aol + AlmAy =4

1 ND Normal Chow Diet + saline

2 HFD High Fat Diet + saline

3 HFD+HCA  High Fat Diet + HCA

4 HFD+ Sily High Fat Diet + Silymarin (200mg/kg)
5 HFD+Gb100 High Fat Diet + Rbl Z3& (100mg/kg)
6 HFD+ Gb200 High Fat Diet + Rbl Z3& (200mg/kg)
7 HFD+ Gb400 High Fat Diet + Rbl Z3H& (400mg/kg)
8 HFD+ Ck100 High Fat Diet + CK Z3&E (100mg/kg)
9 HFD+ Ck200 High Fat Diet + CK Z3l&E (200mg/kg)
10 HFD+Ck400 High Fat Diet + CK 7Z3}= (400mg/kg)

58 B deleg 1F5Ee 2R 3 85
k& 717kl 7] Wil AAl &S ND 1F(n=8)

e
= AR L o] yuA] 859 AR
OEFEE BAE9H(Fig. 2-17 & Fig. 2-18).
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body weights (g)
oF] £
S S

P
Lan]
1

10 . . . . . . |

feeding time (weeks)

B
50
D 40 -
%
<
oy 30
o 00— g—0o0—p—0o—+—0—10
> 20
% ~0-ND —B—HFD —A—HFD+HCA —O—HFD+Sily
0
@ 10

8 9 10 11 12 13 14 15 16
Feeding time, weeks

of,
e

Figure 2-17. 27|17 & 259 H+ 554 W3 19

A. Aol & A 85%F ND9} HFD 7159 vt H5-A W3} 3o

B. Al® A7t AFE 5 A 853k ND, HFD, HFD+ HCA, HFD+Sily 18 SEE59¢ g4 &

A A5 ol
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v
.'_!
i
D
a
=
% 20 —O0—-ND —a—HFD —O—HFD+Gb100
o —0—HFD+Gbh200 —e—HFD+Gb400
oo

10

8 9 10 11 12 13 14 15 16
Feeding time, weeks
B
50

{@)]

o 40

]

-% .

'S 30

=

% 20 —o-ND —=—HFD —A—HFD+Ck100

cg —#—HFD +Ck200 —a— HFD+Ck400

10

8§ 9 10 11 12 13 14 15 16
Feeding time, weeks

Figure 2-18. A& A28 8¢ &<t IF¥E Ho F5FA W3 a9

A. ND, HFD, HFD+Gb 1% FE59 Hit
B. ND, HFD, HFD+Ck 1% SEE9 H

165 Ago] A&d v FEE9 Hy FF¥AE 21.3£0.7g0]0t}. o] 3 ND9F HFD 4] 9]
2 TEE A}rrﬂﬂdﬂ 85ztoll SA% ND 1% sEE9 Hd mFAE 2

Rl HFD I1#-2 36.5 £3.5g°] =l wehA ND 159 4 55FA7F 4+ ~56g 4% &
A3l HFD T1#& ~16g A% S/ HIorm= A 8571
2% e ofF 38 Aol
A on] st

2. TC
- = a
A 2 VhedE o A

-
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3hA] ekar A iﬂﬂM—J/} HED control 1< ¢F ~8.7g A&=e] #5FA <717 AATH
S A MRS A UvA 2EEe 49 of 3~10g W9l Hd FFA S
o

> 4
ol
=
o
—

ﬂl' FLHU
2
i
K
_}l‘_l‘

,\E}(Flg 2-19).

2
N
-
i&

Table 2-6. Al& A7 8F & s=9 HFA W} A5 F5%

e Body weights (g) Weight gain Food intake
Initial Final (9/8 weeks) (g/day/mouse)

ND 2604 £ 1.24 2679 £ 1.62 0.74 £ 156 303 £ 024
HFD 3859 £ 4.94** 4729+ 4.18** 837 £ 1.66** 2.85 £ 0.23
HFD+HCA 36.59 £ 342 45.02 + 4.39 792 £ 216 275 £ 0.32
HFD+ Sily 36.80 £ 4.02 46.59 + 5.78 9.79 £ 350 262 £ 034
HFD+ Gb100 3944 + 246 4472 + 477 562 = 2.17# 265 + 043
HFD+ Gb200 3773 £ 262 41.00 = 3.04## 328 + 191## 242 + 039
HFD+ Gb400 35.09 + 3.09 3833 £ 4.04## 3.02 + 2.86## 267 + 038
HFD+ Ck100 3519 + 262 4521 + 4.79 10.03 + 3.08 275 £ 0.16
HFD+ Ck200 38.90 + 3.87 4485 + 6.84 595 + 347 2.83 £ 036
HFD+ Ck400 3539 + 476 38.03+ 6.96## 346 + 4.69# 279 £ 0.26

Student’s t test was performed for statistical analysis.
ND vs. HFD : "(p<0.05),” (p<0.01)
HFD vs. HFD+samples : “(p<0.05),”(p<0.01)

- 106 -



et
[ ¥

(=]

o

&

N

| #
I P
g . I

HFD HCA Sily-C Rb1x| Rb1Z Rbl1 KX CKF K2

ND2} H|1: * (p<0.05), ** (p<0.01)
HFDQ} B 2 # (p<0.05), ## (p<0.01)

Figure 2-19. Al& A2 85 &< 2538 AdSEEY H5FA

of\

7V A

167 A37|7te] & Fode= FEIHS Foto B FE25H b (iver), A
(spleen), §-1138F A} (epididymal fat pad), 712]al 417 AW (perirenal fat) < &3
A

]
31 S =R 13E zfold thE EARAS F85Y tHTable 2-7 & Fig. 2-20).

A body liver perirenal fat epididymal fat spleen
ND 26.79 *+ 1.62 100 + 0.07 0.11 = 0.03 0.53 + 0.14 0.06 + 0.02
HFD 47.29+ 418** 184 + 0.74* 1.06 + 0.23** 2.60 + 0.72** 0.08 + 0.01

HFD+HCA 45.02 £ 4.39 151 + 0.36 119 + 0.15 259 + 030 0.08 + 0.01
HFD+ Sily 46.59 £ 5.78 156 + 048 117 + 0.15 257 £ 070 0.08 + 0.02
HFD+Gb100 | 44.72 = 477 129 + 0.29 132 + 0.24 250 + 0.16 0.08 + 0.02
HFD+Gb200 |41.00 £+ 3.04## 1.09 + 0.20## 1.08 + 0.12 246 + 034 0.08 + 0.01
HFD+Gb400 [38.33 + 4.04## 105 + 0.12# 0.86 + 0.23 218 + 057 0.07 + 0.01
HFD+ Ck100 | 45.21 + 4.79 148 + 0.25 1.07 + 0.13 234 + 030 0.09 + 0.02
HFD+ Ck200 | 44.85 *+ 6.84 173 + 0.59 1.09 £ 0.29 184 + 0.35# 0.09 + 0.01
HFD+Ck400 | 38.03+ 6.96##  1.20 + 0.27# 0.86 + 031 185 + 0.61# 0.08 + 0.02
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Rbl ZstE (-5, -1L &%) Ad
o]A HFD & ¥ oAl FFo2 A=
freldom Hag Aver Aeahs o oldE
7

wold Faigk A F

oft
o
Jo
Lo
)
o
fu
LS
i)
rlr
pa
-
O

(@)
30

o
T -
25
T 44
20 *-? - l
3
T -
15 I I
Wk o #i # {f
|
I T I
10 4 b |
05
ND | HFD | HCA | Sy [RbIH | RBIE | RBIZ | CKH | K& | CKZ
2 100 | 184 | 151 | 15 | 129 | 109 | 105 | 148 | 173 | 120
Ogzng X% 053 260 259 257 250 246 218 234 184 185
Bugxg | o1 | 106 | 119 | 117 | 132 | 108 | 08 | 107 | 109 | 086

ND@} H| 3: * (p<0.05), ** (p<0.01)
HFD2} B # (p<0.05), ## (p<0.01)

Figure 2-20. A& 22 T3¢ 25H Ao] £4

ME FE9 FHFANA 5o A= %(liver/body, w/w %) HlE&S IFHE
Hete] EAFoHFig. 2-21). o] Wl HFD control Z1&H9 HA#S ~3.9% A== ND
control 13#9] ~3.8% #¥ oAl Afel7b fIA=H ol ARFASQ AHolA BFATE &
VAl HW T vl webA] hsEE FrrethE Ae oujgth. a1 v S EA

Rbl &, 3L % H 9 A5 o] vjgo] 747} ~2.7%9 ~2.8%= FolHoz FoJr= A

Foa 5 9ok

o
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| ND} H|@: * (p<0.05), ** (p<0.01)

% | HFD2} | : # (p<0.05), ## (pcﬂ.ﬂi}
50 liver/body, wt%

40 - : § gk
*
50 | kk kK
20
1. 4
00 -
ND  HFD

HCA  Slly Rb1X RbIZE Rb1Z KH (K K2

* %k

o

[ ]

Figure 2-21. % 25¥ HF 554 v 529 v&

HFD Aolo] ela) Awtto] fuHAeAS Saly] dan 428 7he] 4 Axe
(Fig. 2-22) ®& 71 29| A%2 wole] @4 =47 NFig. 2-23 & Fig. 2
A,

ND thizx+toll HlsiA HFD Ada¢ 7+ Mz S| =2
HFD 2lojell 93] 7txz2lo] st AiF2 o] dojt oz Fdt 4= o
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Figure 2-23. Oil Red O staining of the liver tissues from different groups of mice.

Liver tissues from mice fed with normal diet (A and B), high fat diet (C and D), or high fat diet
with ginsenoside Rbl fractions at low (E and F), middle (G and F), and high (I and J) concentrations.
The same slide photographed under two different magnifications was shown at the left and right
column (the bar = 100um).
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¥

Figure 2-24. Oil Red O staining of the liver tissues from different groups of mice.

Liver tissues from mice fed with high fat diet and sylimarin (A and B), high fat diet and HCA (C
and D), or high fat diet with ginsenoside CK fractions at low (E and F), middle (G and F), and
high (I and J) concentrations. The same slide photographed under two different magnifications
was shown at the left and right column (the bar = 100pm).
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W #&E biomarkersEol Wal7p &} 2 2
R A "N s ARES AR 1
AE A E+= ZF 117FA & total protein, albumin, bilirubin,
AST (aspartate aminotransferase), ALT (alanine aminotransferase), ALP (alkaline
phosphatase), cholesterol, lipase, triglyceride, HDL-c, LDL-c &°|3lt}. o]E < total
protein, albumin, bilirubin &< & AdoA oA WMyl #E A Fkr] Wi
B Haxols HES HolHE AAeHA Fdtt. vut o]yl Aites BE AT

A D7l FAR FE] 40 TAHAE e As dndiva & ¢ vk

7b71%5 0] &AEH Ayl AST, ALT, ALP 59 A8y 5o Z7tyE= Ao=w
= H

to 2\

e
1 ox W

atrh E3] ALTE gholwk EA)sta P27} &4 8 dalom (357 oo 7h

ddsls A EZ 9y AFEEH vk 2dd B AT B4 Anrs Ay SELEE
gl AST, ALT, ALP A 3ol dojA FEetA Fo24el W3ls B 4 gldh. gt CK-A%
= = S 35

Aol M s ALT a4agAdo] fojdo=z astded o3 CK Ast=o] (M7 s
o)

o 44 % 237 e nd
CAST mALT CJALP

Al

ND HFD HCA Sily RbA Rb= Rb1 CKXH CK= CKI
Figure 2-25. &2 W AST, ALT, ALP &4 &4

Ad aFHEE AST, ALT, ALPY €3 Ul &A4U/L)S 485 Y. AR A9 deolHe=
HED control A&7} vlaste] fodS HA AT
(n=8, student’s t-test, # means p<0.05)

HFD o] Hg]i5< ND control 220] H|8]4 L deko] oF 1.5~2u] 7}7to] =715 9lo
7 ol HFD7F 83 Ze=EE diitel 2 9%3& e A& ot 94 LDL-c9] 7
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oA HFD control &3 #®laste] = 3hgFo] FofFow

4 Sl gth(Fig. 2-26). o] ZA¥e= A9 v ZFHzHER 49

LDL-c® 7% Rbl Z3}&o] 9] H g5 S S & Aok S oudith A

o] ZALo% HED 2lole] <) TG sx7F A #FsEes A& FAssin. ad

Rb1¥} CK A4 %Eﬂ{ﬂ?ﬁ,gi @% TG HFgeo] #A5AHFig. 2-27). ©]
% % [e) = n]

o] &% Al AHA FFL = & vk oz sAAT)

- RE FE9 Rb

(p<0.01)

Total Cholesterol

250 -
i

200 4

150

100 |

50

0 4

HCA  sily Rb;q Rb§ Rb CKX CKE CKD

(mg/dL) il (mg/dL)

120 50 LDL-C

100 40 *k

% 30 B gy #8

60

: ”I 111 |I

20 10

g ND ‘HFD‘HCA Sily Rin Rb§ Rb'1 CKH CK& Ck1 o ND HFD HCA| Sily Rbe Rb® Ri:n"1 CKI{ CKéi

WHDL-Chol| 83 |1oz|1m|ga 100 [102 | 104 | 97 | 98 [ 05 |[mLDL-Chol| 19 | 36 [ 25 | 24 | 25| 26 [ 22 |37 [ 31| 20

Figure 2-26. €3 W & Zd ~H =, HDL-c, LDL-¢ 4]

Ad aFEE F Zd928HE, HDL-c, LDL-c €9 8% 4 &&(mg/dL)S 433t AR At
o] dle]H+= HFD A3+ ¥ vluste] f-94dS 3433tk (student’s t-test)

ND tjztel H|sfA HFD AddoA= 5 TAAAAS TG(Triglycerides)? %7} =2
A AsHE AL gastedtt. 23 dH Ginseol K-bl13} Ginseol K-k gl A= g% TG
o] o] HFD tizxwre] HsiA FE2E sLEdoz FoAd a4 de Bk =3
A W SAAAY FEFs EAT AR 9 Aol fARE S HoFAtH(Table
8). WA thx<l silymarin A2 (HFD+ Sily)ol A& HFD thzatol vl 3 TG ekl A
= Zol7k glloy x4 TG oA fFodoz gasdnh. &3 BE
Aol e HED thzxaol vlal g3 TGS 17x4 TG o] g4 froze=w 7t

Ginseol —ir%%
e
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t}, o]# s A= Ginseol FEEC] A HxAAA TG UALE 2-3= 7l50] Aths
As orgtt
Table 2-8. Aol & A7 x4 U FAHAAE =
. Mean Hepatic TG (+SD) Mean Serum TG (+SD)
Diet group
.mg/g ,mg/dL
ND 28.3+5.0 83+13.4
HFD 75.6+12.8%* 133+30.3**
HFD+HCA 72.8+19.7 134+26.9
HFD+Sily 53.1+6.6" 123+15.1
HFD+Gb100 43.9+5.3" 94+5.5"
HFD+Gb200 39.4+4.4" 88+12.7"
HFD+Gb400 30.7+5.9" 75+18.1"*
HFD+Gk 100 59.4+6.9" 88+14.1"
HFD+Gk200 46.7+13.2" 91+9.7"
HFD+Gk400 34.3+4.6" 76+11.4"

| ND vs. HFD : * (p<0.05), ** (p<0.01)
HFD vs. treatments: # (p<0.05), ## (p<0.01) |

b xFNA AAdAte #dd diAEe] FAA TE £4

i

Ginseol K-b1#} Ginseol K-k F&&o] I A AAUXAE 283t 712 A3
A A AR FxAolA Ade] HFA (lipogenesis)¥ w3 (lipolysis)oll #Holste= F=4
A =0l FHx BHL real-time RT-PCR¥MH oz EA3ATL IHAEAA de novo
lipogenesisE FA3= wlzaz:=  SREBP-1c(Sterol Regulatory Element Binding
transcription factor 1), FAS(Fatty Acid Synthase), ACC(Acety—CoA Carboxylase), LXRa
(Liver X Receptor Alpha) & #4333, lipolysisE Zddt= @@ 2= PPARa
(Peroxisome Proliferator Activated Receptor Alpha)E #2133tk 3 o3& 749
internal standard=+= housekeeping %A1 36B4(acidic ribosomal phosphoprotein PO)
o] PCRo] A& RAth. SREBP-1ci= FHAIENA FAS9F ACC & A& A wdA=9] &

S A= AARIAC Y] 7HAE W lipid sensor® 53k LXRaol FR3 %4 44
o]7]% &ttt webd o o] F A Fo] 98 LXRa7} 435w SREBP-1c #de] xS

E3) FAS 2 ACC 5 A& AFA 34 FdAE2] @Hdo] FA3sA Hr}. 3k PPARae

=
AN e EASE BMAEY] f34 WAL F0sE A0 delA 9on lipolysis
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real-time RT-PCR A& A3} 7FA¥ U lipogenic genes W& HFD 2]o]o] 23] 9
Ao g A3 EQE=0 Ginseol K-b13} Ginseol K-k &% A g & tjA] 1 @& o] o
A & 5 AvkFig. 2-27). ol¥d Ay= 522 Ginseol K-bl1¥} Ginseol K-ko]
LXRa-mediated SREBBP-1c induction 7]%F& SAlste] HFDel <& 45w ddd

lipogenesisE AloJsl= 2HES sl oz FET 4

T mSREBP-1c T s mLXR
& 2
c c 4
2 4 2
a 3 a 3 %
4 4 :
& 2 22 4
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Figure 2-27. Effects of Ginseol K-bl and Ginseol K-k on lipogenic gene
expression in the liver of HFD-fed mice. mRNA levels were measured
using quantitative real-time RT-PCR and normalized to 36B4 levels.
Values are mean*SD (n=3, each group). Student’s t test.

| ND vs. HFD : * (p<0.05), ** (p<0.01)
HFD vs. treatments : # (p<0.03), ## (p<0.01)
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4) in vivo A7+ =

ER249 A+ 1I (alcohol-induced fatty liver model)
b g ol AET

gol #70 C57BL/6) vhp-28 Fsta(Tddd =, =) ATl v vheiaE
"LHE =38t 6(n=10 for each group)®. = Uil 7lo|x| T 5w A5 A28t
At olF A 1F ¢ DFAIR AEE A ts dERTLAN)H olgEdt (G o R
L} o] A Lieber-DeCarli diet (Dyets, Bethlehem, CA, USA)o. = A|Z% HAF2o](Table 9)
Akt olul tZEaolE= Lieber DeCarli Control Diet (Con)g #|3-3tar of g2
+ Lieber DeCarli Ethanol Diet (ED)& Al&3t3l=tl ED o] 5 && %5 0.5%°14
5%7+4 (0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5 %) 27 &< AH3] HHHoz FIIAIAA
npg-22 5 ol'hE Ao] (5% ol'hE; 1 Keal/mL; ol©r&S & AFRIF F °F 36% KcaDel A

&9t pair-feeding WHS AFESIY] o ebEa ) U

i

ﬁ
Roxe
=
o
%0{'
W

tlo  Mfu

=2
‘U 5o

>,

bl

e

ri
AU —m

o]x ED, ED+ Sily, ED+ Gb50, ED+Gb100, ED+ Gb200 5 &
=, silymarin (200 mg/kg/day), Ginseol K-bl F=%& (50, 100,
200 mg/kg/day) Folol Wo= AFstiTable 2-10). AH%7]ZE &

3~43] wA 3 12h/12h light cycled 53] mice2 A4 Az|dFo] 7}
= ot Aortne] dune YeAgst il AR E AE WEoA Al AR

gou, AT dFdol 13 o agla Ho] HHZFE vid S

o &

o AN

o
a

Table 2-9. Compositions of experimental diets

Ingredient: Lieber—DeCarli Lieber—DeCarli
Ethanol Diet, g/L Control Diet, g/L
Casein (80 Mesh) 41.40 41.40
DL—-Methionine 0.30 0.30
L-Cystine 0.50 0.50
Cellulose 10.00 10.00
Maltose Dextrin 25.60 115.2
Corn Oil 8.50 8.50
Olive Oil 28.40 28.40
Safflower Oil 2.70 2.70
Mineral Mix 8.75 8.75
Vitamin Mix 2.50 2.50
Choline Bitartrate 0.53 0.53
Xanthan Gum 3.00 3.00
Ethanol 50.00 -
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Table 2-10. Experimental animal groups

Animal Group
Diet + sample treatment

No. Name
1 Con Pair-fed regular diet control
2 ED ethanol-containing diet control

ED+Sily  ethanol-containing diet supplemented with sylimarin (200 mgkg 'day ")

3
4 ED+Gb50 ethanol-containing diet supplemented with Ginseol K-b1 (50 mgkg -day ™)

ol

ED+Gb100 ethanol-containing diet supplemented with Ginseol K-b1l (100 mgkg day™')

D

ED+ Gb200 ethanol-containing diet supplemented with Ginseol K-b1l (200 mgkg -day™)

h =4 2L BF 24

47 FR ARAE s F4aw 4 0 242 ARG ANe AR FrE
o]-8-3}o] ‘&9}01]/‘1 AF Ao A2olA dol a7k oy iceol HAA 2A1F A=
5 9A4E2(12,000rpm, 10min)E 3 S B vt A AR d7bA] -80°Cel|A]
npddt. A% F e Azdd TAE 543
H&E(Hematoxylin and Eosin) staining T+ 0Oil Red O staining %
flete] mE wolida A= AN dd & AR A7bA] -80°Cell A KHakaklt.

go g% total proteine Biuret reaction W, albumin< colorimetric W9,
bilirubin= Mallly-Evelyn modified ", AST (aspartate aminotransferase)®} ALT
(alanine aminotransferase)™ UV kinetic "%, cholesterol<> enzymatic-colorimetric %,
triglyceride®} HDL-c+ enzymatic—colorimetric W, LDL-c+ dierct H o2 25

2217121 BS-400 (Mindray, China)S AFg3slo] #4131t}

AdsEo 7t H49 FAAALY TS 2A87] 9dl Folech ol wheba] 7hz=2]d
A AE FEY. 9 29 x4 ~0.1g8 AAE A St mortar?) pestles 0]-8-31¢]
wlekal 1mLe] chloroform/methanol (2:1) &Hel oA FAstst & AAEEste] A4
s st g AdTol d= v speed-vacs El AL EelE AEL
bufferel]l =<l % Triglyceride Assay Kit (o}AHAISF, dH=0)& o] &3le] TAAAHEL &S 4]
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(th AZa3t

A7 Fob dAAelo] HHFS ujd FAHes=dl ethanol diet A¥T (ED,
ED+ Sily, ED+ Gb50, ED+ Gb100, ED+ Gb200) Wl A Z+ 9 H AFHFS A= F94<l
z}ol 7} gllem  control diet A (Con)el Hit AAFHFEFLS pair-feeding WHS %

ethanol diet A& o] AFH =2 xfol7l Al =4kt

ol
=)

Ha AT Aol Alzkd AA el FYAQ AFel7h e 1Yy A5 2
%t control diet A&@9] Ht AF> FHA S7HFAARE ethanol diet 2@ -9 Pt
|52 A S7FskA] gobA F Aol b Ht ATl oAl Apolrt HA T 2579
22 o] A S7]|7o] Ext FoE ethanol diet AT Hit AT o] control diet ¥

B o2 SIbelGlar ol wel 3Fef 450l S8 Wt AT F Aol el v

el a7k gloj Ak, aFA R o] % ethanol diet A¥we] Hit AT 77 oAl FAH
5579 65 A|Hol M= ethanol diet 2Tl H A|Fo] control diet Ao M]S|
Aoz AA Yelt(Table 2-11).

=

do B do T o v
> lo
lo
o

Lo

g A3]713F &Sk ethanol diet A¥sr (ED, ED+Sily, ED+Gb50, ED+Gb100,
ED+Gb200) WellM= Hat Aol fFolAQl fel7k gigith. 9 dde ibss= AbR A

el oal] dEs=o o] AHAFI Aol a&o] SHT JIFe A FUSS ondrh

Table 2-11. Body weights of mice in the course of experiment

g (mean£SD, n=7~10)

food
eedlr;g Con ED ED+Sily  ED+Gb50 ED+Gb100 ED+ Gb200
wee

0 23.2%1.0 239£1.1 23.8%x1.1 23.5%1.2 24.0£1.0 23.6%f1.4
1 25.1%£1.4 243%£1.3 24.3£1.4 23.9+£0.8 24.6%x1.1 24.3£1.6
2 26.4+1.6 24.2+0.9" 23.9+1.4 239409 24.7£1.3 24.4%1.5
3 26.8%1.7 25.7£0.9 25.3%£1.2 25.8%£1.0 25.7+0.7 25.4%1.6
4 27.1£1.7  26.1£0.8 26.2+£0.8 26.1£1.2 25.94£0.8 25.4%1.8
5 28.0+1.7 26.7£0.8" 25.9%£1.6 26.6+1.1 26.2£1.1 25.7£1.5
6 28.2+1.8 26.6+0.8" 25.8%f1.6 27.3+x1.2 26.5£1.8 26.3%x1.1

Student’s t test was performed for statistical analysis.
ED was compared with Con while ED+ groups were compared with ED.
Con vs. ED: = (p<0.05), #* (p<0.01). ED vs. ED+samples: # (p<0.05), ## (p<0.01)
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6577k A 77 ot F713 Hik AF=S EW control diet A3+ (Con)S 4.9+1.4g =
7Fel9l+=dl ethanol diet AT 2.2~3.7g HY A HF AFo] S7FtHTable 2-12 &
Fig. 2-28).

Table 2-12. Body weight gains during 6 weeks of experimental feeding. (mean%SD,

n=7~10)
Groups Con ED ED+ Sily ED+ Gb50 ED+ Gb100 ED+ Gb200
mean s
49+1.4 2.7+£1.07 2.2+1.6 3.7%x1.0 2.5*+1.2 2.5+1.6

weight gains, g
Student’s t test was performed for statistical analysis.

ED was compared with Con while ED+ groups were compared with ED.
Con vs. ED: = (p<0.05), #* (p<0.01). ED vs. ED+samples: # (p<0.05), ## (p<0.01)

Body weights gain, g
L] ka = Lo Les]
L |
R
-
-

L

-

Figure 2-28. Body weight gains during 6 weeks of experimental

feeding

A%e FEA F AolT 2 AR AAT F1HQ Fol7h YAEHE ethanol diet 4
T Bt AF F74F] control diet AFT W KMo A7 vehget. olsh e
2o dape] AF Tkl AEHA 2 thE A dAelA £EASS ofv gt

(@) A} A7 BA

A A AEH e FAE SAsA vlud] B A ethanol diet 23 (ED,
ED+ Sily, ED+ Gb50, ED+ Gb100, ED+ Gb200)2] H+ A= control diet 2% w+(Con)<]
Ha ZHEA(1.0120.11g)e vl8] Hit 15~23% HY oA Aoz Z71gtHTable 2-13).
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ol WA oflgbs AF ] s bl AW, £, @i o] FA o] 7F vgidite] o
Bt Ao=w B 4 Qlth.  AlFo=Z Qs IHFAY ZolE aiglstr] flste] HFAE 72 AE
TEY AFoE UFolA liver/body % (w/w %)Z 32ksk & opA] E 2 HH ks ALtst
A tHTable 2-13 & Fig. 2-7).

Table 2-13. Liver parameters. (meanSD, n=7~10)

Parameters Con ED ED+ Sily ED+ Gb50 ED+Gb100 ED+ Gbh200
liver weight, g 1.01£0.11 1.24£0.09" 1.25%+0.15 1.31+0.14 1.17£0.19 1.18%0.12
liver/body, w/w % 3.7x0.4 4.7+£0.3" 4.840.4 4.84+0.4 4.5+0.4 4.44+0.4

Student’s t test was performed for statistical analysis.

ED was compared with Con while ED+ groups were compared with ED.

Con wvs. ED: * (p<0.05), #* (p<0.01). ED vs. ED+ samples: # (p<0.05), ## (p<0.01)
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Figure 2-29. Liver to body ratio (w/w %) of different mice groups

ethanol diet 2Ad+(ED, ED+ Sily, ED+ Gb50, ED+ Gb100, ED+ Gb200)2 control diet
A& (Con)ell ¥l3] Ht liver/body % W& (w/w %)7F ¢F 27% W& 5713k Aoz el
=y

-~

shH 7hxA ) FA XA A (Triglycerides, TGS 52 43t A3} ethanol diet HFE
(ED)< control diet A& (Con)oll Bl H TG o] 240] o]4+ %—7}6}@‘9_&1 ED+ 2%
T(ED+ Sily, ED+ Gb50, ED+ Gb100, ED+ Gb200)ell = thA] 7t ol FAY
(Table 2-14 & Fig. 2-30).

b
_O‘L
Fl[‘
00('

- 120 -



Table 2-14. Hepatic triglycerides. (meantSD, n=7~10)

Animal groups Con ED ED+ Sily ED+ Gb50 ED+ Gb100 ED+ Gb200

TG (mg/g liver) 17.27+7.23 39.30+8.54™ 25.06+2.41" 30.11+7.37* 29.40+3.03"  23.98+3.84"

Student’s t test was performed for statistical analysis.
ED was compared with Con while ED+ groups were compared with ED.
Con vs. ED: * (p<0.05), #* (p<0.01). ED vs. ED+samples: # (p<0.05), ## (p<0.01)
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Figure 2-30. Ginseol K-bl ameliorated alcohol-induced

triglycerides accumulation in mice.

(=h) 83 £4

A AR oa FHrEe dRUE EREJEA detr] 9t del o #-
biomarkersE A1ttt EA%E A FE ZF 97FA £ total protein, albumin, bilirubin, AST
(aspartate aminotransferase), ALT (alanine aminotransferase), cholesterol, HDL-c,
LDL-c, triglycerides S©°]3it}.

U FAE o] 7SS YERE A%< total protein¥ albumin®] $HEFO] ethanol
diet 2= (ED)9IA] control diet 2w (Con)ell HI3] FH oz F718t9=d ED+ A3
o A= Al Akl th(Fig. 2-31). o] A= &&F AdF el 9l 119 7|50 E4EHAS
= Yulsty AFE=E AFlol el 7lsel v IEHIL dSs Bols

@ BFE 71%5S GehiE bilirubing] BF FRolE feld Mart wEEA kel
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Figure 2-31. Total protein, albumin and bilirubin contents. (mean%SD,
n=7~10)
Student’s t test was performed for statistical analysis.
ED was compared with Con while ED+ groups were compared with ED.

Con vs. ED: * (p<0.05), ** (p<0.01). ED vs. ED+samples: # (p<0.05), ## (p<0.01)

% Atol

_IC_)I_
A AQojrbst BAE AR

w28 th(Fig. 2-32).

EHH dF AZEEd oA WsE & 4 Ak mEA 2 AT
A= 2 SAAZA(TEHE olygt & ZFd 2H =, HDL-c, LDL-¢c &

KeR
=
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Figure 2-32. Analysis of the triglycerides, cholesterol, HDL-c, LDL-c, AST and
ALT contents in mice sera of different experimental groups.
(mean®SD, n=7~10)

Student’s t test was performed for statistical analysis.

ED was compared with Con while ED+ groups were compared with ED.

Con ws. ED: * (p<0.05), #** (p<0.01). ED vs. ED+ samples: # (p<0.05), ## (p<0.01)

T FU2"HEY A5 BE APdolA YA zpol7f #EEHA| kot LDL-co 4%
Ginseol K-bl ﬂﬂ%—a— ED djztel Hla] ko] foxoz Frtsts oz uEw
dF F4AE TG TZF2 ethanol diet JE=T(EDZ control diet 23w (Con) I+ 914 A
o] 7} g1t 134‘3] ED+Gb ol A= Ginseol K-bl Ag&=d] weks TG o] g3
ToHo® Fashe S UEtEo @9 s o] E4EE ZAdo] SUMEE Ao R &

X ASTSE ALTS] 84 SAdl= AP e Fo4 Wyt a25x] Fdth(Fig. 2-32).
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Figure 2-33.

Oil red O staining of the liver tissues from different groups of
mice. Liver tissues from mice fed with normal diet (A), ethanol diet
(B), ethanol diet with sylimarin (C), ethanol diet with Ginseol K-b1l at
50 (D), 100 (E), and 200 (F) mg/kg/day. The bar equals 100pm in
length.

Figure 2-34.

H&E staining of the liver tissues from different groups of mice.
Liver tissues from mice fed with normal diet (A), ethanol diet (B),
ethanol diet with sylimarin (C), ethanol diet with Ginseol K-bl at 50
(D), 100 (E), and 200 (F) mg/kg/day. The bar equals 100um in length.
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(4) in vivo A7 SEZE AT 1 (HFD-induced fatty liver model)

IAPdE sEAHE F3 Compound K 78} 1455+ (Ginseol K-k)o] 1A% o] w}-9-
£ AYAN ARG 4B AR AHE Gl dfE & & AR @AY
o)A B @45 #Elste] Compound Ko &S 2 3 thr] HP20
chromatography & &3l &% w8 o= Axzgr| vl Azt |
FAaANZEA S HAHo] "ot o] Qlth. weka] 3abdEel =
& gtol: 714 AAo] = AMEF Compound K A3t 55 ol&ste] A3t 7HA &

5 NP A FEAYS S,

oWl AP HFD Ael& o] &e ARt s o] &e ol 1xhde At fribs
o sHAIRE 1Apd = AAAE A 853 HFD 2ols AAd & thg 85 &t MRS
HFD 2jo]e} 3Fo] Aelshs WS ARES ubd & Aol IMASE HED 2oleh ¢

R
dlo
4
a
—
—
N
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ol
rlr
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i)
o
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offl
il
i1k
o2
o
4
Og‘:/"
vl

h 2T 2A% 4ol

del 3 C57BL/6) vhp-28 Tdstau(Fddded, o) Aol vxdd vhe-as
UX‘HE AZ3sle] 675 (n=10 for each group)o.& Ui #AolA @ Hulg]® AFFS A zbsh

5
ATk ol A 15 FeF A A4 AHSS Al v ek o](ND; 17K A2
o:(HFD; 57fi)ez wpolA & 1153 AES AAetgith(Table 2-15). o 7]zt <t
Compound K 7&§} FE5N(Gx)E HFD 2lolet A A, F, 1 FX(100, 250, 500
mg/kg/day)® Y A-Fole] o R At 2709 4 tixdols Al giile] &85
AFWar 1712 A ﬂLZ_iLOﬂT‘E silymarin (Sigma, 200mg/kg/day)S A&t AS717F =
oF A& F 3~43] wA Y om 12h/12h light cycles E3] miced AAZ Ael&dzo] 7}

vt EE T2 SHAUTN gAY Sds E5thl

Table 2-15. Experimental animal groups

Animal Group
No. Name
1 ND Normal diet control

2 HFD High-fat diet control

3 HFD+ Sily High-fat diet + sylimarin (200 mgkg 'day ™)

4 HFD+Gx100 High-fat diet + Ginseng concentrate fortified with Compound K (100 mgkg day ™)
5

6

Diet + sample treatment

HFD+ Gx250 High-fat diet + Ginseng concentrate fortified with Compound K (250 mgkg '-day™")
HFD+ Gx500 High-fat diet + Ginseng concentrate fortified with Compound K (500 mgkg *day™)
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A7 1157 F<F, guk2lo] 17] 9= normal chow diet (ND, energy content
3.1kcal/g, 58% calories from carbohydrates, 18% from fat, and 24% f{rom protein;
Teklad Global 18% Protein Rodent Diet 2018S, Harlan Laboratories, Madison, USA)<
AFdhar, YA Aol 57 ol tisiA = high fat diet (HFD, energy content
5.1kcal/g, 60% of calories from fat; Teklad Custom Research Diet TD.06414, Harlan
Laboratories, Madison, USA)& #|&3}¢ltHTable 2-16 & Table 2-17). & AT ¢

Tl 13] 18 Aeo] AFAHS 3dd 13 FEo H4o 2 SAH Y}

Table 2-16. Energy contents of experimental diets

o= FA4 ND HFD
Crude protein, % 18.6 23.5
Fat, % 6.2 34.3
Carbohydrate, % 44.2 27.3
Energy density, kcal/g 3.1 5.1
Calories from Protein, % 24 18.4
Calories from Fat, % 18 60.3
Calories from Carbohydrate, % 58 21.3

Table 2-17. 2A| 94 o] HFDe] x4

High-fat diet Formula

Casein, % 26.5
L-cystine, % 0.4
Maltodextrin, % 16.0
Sucrose, % 9.0
Lard, % 31.0
Soybean oil, % 3.0
Cellulose, % 6.5
Mineral mix, % 4.8
Calcium phosphate, dibasic, % 0.34
Vitamin mix, % 2.1
Choline bitartrate, % 0.3
Blue food color, % 0.01
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Figure 2-35. A& 7|7t &< vpg-2= HF5-A4 W3}

N

F g BEAE 2 axa o] gl (HFD)o] 35.3+1.9g2 2 AAHA o] thx+(ND)
9] 24.041.0go Bl&} ~47% A% d FALY. 2288 HFD+ A 8759 A% HFD 3} B a
3 A HFD+ Sily(30.8+2.6g) & ~12.7%, HFD+ Gx100(32.942.7g)& ~6.8%,
HFED+ Gx250(32.5+5.19)S ~7.9%, HFD+ Gx500(33.3+2.79)& ~5.7% A% B BFA7}
aE Ak AT o5 F HFD+Silyw o] B3t 55A @5k HEDw 2 ol shA @atar 4
AelwsS HFDw 3 7o %<l Afo]E HolA Xgth(Table 2-18). AA7IF &<t H

o Ht BFHFA F/MEFS 14.9+11.7g02 NDT9 3.941.0gol #ls] ~3.8u9) A FAF}
HED+Gx Al875<S  HFED#I vl fo)dd o7 glgloyt  HFED+ Silyr<
+2.7g0 2 it BRA ZFrtegko] foH oz 7+438tltHFig. 2-36).

O

mp-2 0] B33 AHE A (Epididymis fat)® ZEFHE xbo]7l dglem HEDT¢

1% AMFEAE 1.7840.62g0 % NDT(0.324+0.07g)°l Hla] 58) o] ZF7lstdtt. 53
HFDel #H]3] HFD+Sily(1.374£0.33g)9] #Hy 13 AWFALE fodoz gaixw
HED+ Gx A+ E7e F94<1 27 gl
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Table 2-18. Body weights of mice in the course of experiment, g (mean+SD, n=8~10)

Mice Groups
Metabolic parameters

ND HFD HFD+Sily ~ HFD+Gx100 HFD+Gx250 HFD+Gx500

Initial body weight

@ 20.2+0.5 20.0£0.3 20.0£0.5 19.9+0.3 19.9+0.3 20.3+0.6
g

Final body weight

24.0+1.0 35.3x1.9” 30.8+2.6" 32.9+2.7 32.5+5.1 33.3£2.7
(8)
Weight gain (g) 3.9£1.0 14.9+£1.77 10.8+2.7% 13.1+2.7 12.7£5.1 13.0£2.4
Epididymis fat

0.32+0.07 1.91+£0.23™ 1.37+0.33* 1.69+0.33 1.54+0.39 1.76+£0.39
weight (g)

Student's t test was performed for statistical analysis.
HFD was compared with ND while HFD+ groups were compared with HFD.
ND wvs. HFD: * (p<0.05), #* (p<0.01). HFD wvs. HFD+ samples: # (p<0.05), ## (p<0.01)

Body weight gain (g) Epididymis fat

20 - 3.0
*%
15 | #
2.0
10 |
1.0
5 =
] i .___m__
’ Q | Q | S o N o QQ \\\ JDQQ @”Q b
S & F Q ) i\ G G ©
NS N G & & & O
& & L &

Figure 2-36. Body weight gains during 11 weeks of experimental feeding and

epididymus fat weights of mice.

uhg-2=9] Aol AF &(g/day/mouse)s SAT A¥}, NDwroll Hla] HFDw ¢ &t 2jo] A

= 4
HAFe AAAT AuA AHAZFE Iz EAdtHTable 2-19). sHA% HFD AF
(HFD, HFD+ Sily, HFD+ Gx100, HFD+ Gx250, HFD+Gx500) Wolld&= ¥ 744 ghol 2%

T4 ael7h §lith wmEba] 1A Aolol A FEE w92 H|Rke] A= A o] 9]
%koﬂ ofgk @37k ofel oA mE&e] o AUS & F Ak BF T AR Ae vk
2z=9o] Aol AN duA] AH &l TS FA wokon ARHoR FRACE frofgt

waE 74 agts A 4 5 Aok
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Table 2-19. #jo] B ouv#] HHZ

ND HFD HFD+Sily HFD+Gx100 HFD+Gx250 HFD+Gx500

Food intake
2.8+0.3 2.3+0.2" 2.2+0.3 2.3+0.3 2.2+0.3 2.1+0.1
(g/day/mouse)

Energy intake

8.7+0.9 11.7+£1.0* 11.2+1.5 11.7+1.5 11.2+1.5 10.7+0.5
(kcal/day/mouse)

Student’s t test was performed for statistical analysis.

HFD was compared with ND while HFD+ groups were compared with HFD.
ND vs. HFD: * (p<0.05), #* (p<0.01). HFD vs. HFD+samples: # (p<0.05), ## (p<0.01)

(Th BRASt AP Y

52 H4 A A%8 0o AE R4 wmsl X A, HFDZe WE AR
0.88+0.05go. & ND9] H+t HFA(0.78+£0.07g)el H|8] ~13% AL FoHdo=z F7Falth
(Table 2-20). 3}A% HFD A@zulol At 2 gtol fel4el Aol7h fiaeh. ol AW 4
o] AA o8 ko] Aol FHu o} 3 Wl @Al et Aew B 4 9

»
i
ot
M
2 =
2 =

AFzoz st ZHFAL zolE 13 7] f8te] HFAE 7 A sE AFoz o
A liver/body % (w/w %)% 3HAHeE & thA] #FHE HA3S AXES HTable 2-20 &
Fig. 2-37).

Table 2-20. Liver parameters. (mean®*SD, n=8~10)

Parameters ND HFD HFD+Sily HFD+Gx100 HFD+Gx250 HFD+Gx500

Liver weight, g 0.78+0.07 0.88+0.05°  0.87+0.08 0.83£0.08 0.81+0.04 0.92+0.05

Liver/Body, wt % 2.9+0.4 2.6+0.1" 2.8+0.2 2.5+0.1 2.6+0.2 2.8+£0.2

Student’s t test was performed for statistical analysis.
HFD was compared with ND while HFD+ groups were compared with HFD.
ND vs. HED: * (p<0.05), #* (p<0.01). HFD vs. HFD+samples: # (p<0.05), ## (p<0.01)

- 129 -



4 - liver/body
3 =
| I I I I [
1 T T T

Q Q Y ) N o
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< & L

g 22 ol T4 A A (Triglycerides, TGS &2 43 A3} high-fat diet & (HFD)<
normal diet HZRTF(ND)o| Hjs] HF TG o] 28] o)A Fr71sts o HFD+ A3+ (HFD,
HFD+ Sily, HFD+ Gx100, HFD+Gx250, HFD+Gx500)9lM = Al #adhe 4¢SS wo FAu
(Table 2-21 & Fig. 2-38).

Table 2-21. Hepatic triglycerides. (mean*SD, n=8~10)

Animal groups ND HFD HFD+Sily ~ HFD+Gx100 HFD+Gx250 HFD+Gx500

TG (mg/g liver)  19.3+4.3 52.4+6.4" 36.4+4.8" 31.1+4.5" 38.7+3.1" 43.4+4.0"

Student’s t test was performed for statistical analysis.
ED was compared with Con while ED+ groups were compared with ED.
Con wvs. ED: * (p<0.05), #** (p<0.01). ED vs. ED+ samples: # (p<0.05), ## (p<0.01)

[0}
o
|

[@))]
o

Hepatic TG (mg/g)

o B8 &
|-
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3
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Figure 2-38. Compound K-fortified Ginseng concentrate (Gx)
ameliorated HED-induced triglycerides

accumulation in mice.
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A ¥ Zkell o3& 7] dEIE EAEAEA AFstr] fste] @9 W 3 biomarkers
2 BAgTE 249 A xE £ 97FAE total protein, albumin, bilirubin, AST (aspartate

aminotransferase), ALT (alanine aminotransferase), cholesterol, HDL-c, LDL-c, TG
(triglycerides) SoltHTable 2-22 & Fig. 2-39).

kel §A715S UetdE A%<l total protein¥ albumin, 183l HEEH] 7S

bilirubin®] 3ol Ee AFwrolA Fo4 Wyl #zeA sk, dF5 FAAE
TG &8 high-fat diet HZ(HFD)°] normal diet thZ(ND)ol H]&8] ~2.1uf oA 2
HOo 7R w2 FAE HAFT HFD+Gx A@TAE $4A 5 A= dA %ol HED
ol vls) TG 3ol BF fFoHow iy % %’—eﬂﬂﬂ% HDL-c, LDL-c9] 33&
high-fat diet tZ*(HFD)©| normal diet Z(ND)ol|] H]&] RF FolHow =& F3=
Ho] Folou HFD+AE w3 HFD tizw#e] ztol= gldlth. 4 117])so] &4=HH &
Aol S7tE = Ao d# ASTSF ALTY a4 S4ols A=z §94 Wyt 2y

) ersreh,

Table 2-22. Serum parameters of mice groups in high-fat diet (HFD) model

Metabolic Animal Groups
parameters ND HFD HFD+Sily HFD+Gx100 | HFD+Gx250 | HFD+Gx500
Total protein
5.6+0.3 5.5+0.4 5.6+0.6 5.7+0.4 5.4+0.5 5.1+0.3
(g/dL)
Albumin (g/dL)
3.840.3 3.9+0.3 3.7+0.4 4.0+0.4 3.840.5 3.740.5
Bilirubin (mg/dL)
0.0+0.1 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0
TG (mg/dL
(mg/dL) 66.148.8 140.7+26.0"* 121.6+6.5" 115.2+13.2% 123.3+12.5" | 109.1£16.3""
Cholesterol
107.9+6.3 185.3£22.5" 184.026.1 187.7+19.8 179.7+28.9 190.4+19.3
(mg/dL)
HDL-c (mg/dL) .
93.1£5.3 161.4+19.6 160.3+23.2 161.8+18.2 151.4+27.9 160.7+19.8
LDL-c (mg/dL) "
8.3+1.7 19.9+2.9 18.643.7 19.8+4.1 20.0+4.5 22.5+3.5
AST (U/L)
123.6+18.3 92.3+21.4 110.2+46.7 119.8+37.7 99.5+24.6 112.0+34.1
ALT (U/L)
30.4+4.1 24.6+4.5 26.6+9.2 35.0+12.1 30.3+16.6 33.545.3

Student’s t test was performed for statistical analysis.

ED was compared with Con while ED+ groups were compared with ED.

Con vs. ED: * (p<0.05), #* (p<0.01). ED vs. ED+samples: # (p<0.05), ## (p<0.01)
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Figure 2-39. Analysis of the triglycerides, cholesterol, HDL-c¢, LDL-c¢, AST and
ALT contents in mice sera of different experimental groups.
(mean*SD, n=8~10)

Student’s t test was performed for statistical analysis.
HFD was compared with ND while HFD+ groups were compared with HFD.

ND vs. HED: * (p<0.05), #* (p<0.01). HFD vs. HFD+samples: # (p<0.05), ## (p<0.01)

- 132 -



(b "3 =2 3HAL

Figure 2-40. Oil red O staining of the liver tissues from different groups of

mice.

Liver tissues from mice fed with normal diet (ND), high-fat diet (HFD), high-fat
diet with sylimarin (HFD+ Sily), high—-fat diet with Gx at 100 (HFD+ Gx100), 250
(HFD+ Gx250), and 500 (HFD+ Gx500) mg/kg/day. The bar equals 30um in length.
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Figure 2-41. H&E staining of the liver tissues from different groups of mice.
Liver tissues from mice fed with normal diet (ND), high-fat diet
(HFD), high-fat diet with sylimarin (HFD+ Sily), high-fat diet with Gx
at 100 (HFD+Gx100), 250 (HFD+ Gx250), and 500 (HFD+ Gx500)
mg/kg/day. The bar equals 30um in length.
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() AN AQAuAs DAY BNASY §AR HE B

A7 FxA A AddrE 2dete 7)12Hs dFetr] A 3 GAR A
Zdel AgA (lipogenesis)¥ 3l (lipolysis)ell J&‘ﬂﬂ% T "R FHA WS
real-time RT-PCRYHOZ #A3}At} HM XA A de novo lipogenesisE A8k ol %
2+ SREBP-1c(Sterol Regulatory Element Binding transcription factor 1), FAS(Fatty
Acid Synthase), ACC(Acety-CoA Carboxylase), LXRa(Liver X Receptor Alpha) &< &4
3+ Il lipolysisE Z4d3te= wild == PPARa(Peroxisome Proliferator Activated
Receptor Alpha)E 43t} f-44 2a 249 internal standard®3+ housekeeping
Z12F21 36B4(acidic ribosomal phosphoprotein P0O)2] PCRo| A8 %1t} SREBP-1ci= THA
FoA FAS$H ACC & A4 Ad x5 #ds st dARIARIY HAE W
lipid sensor® #t&dh= LXRao] F837 34 faztol7|= st} whebr] ojw gl ofF- 4l
ol LXRa7} 243t SREBP-1c 2o £3& S FAS 3 ACC & A& A4 as
FARES] wdo] EAdstE A ®r). A PPARav A WA AbstE FX ek @A s §H

=
A HE S EH13E Aoz 4HA oy lipolysisE A s Fa3 Al xlolt)

F2A(~0.05g)°lA total RNAE FE317] $13t9] RNeasy Lipid Tissue Mini Kit
(Qiagen, Basel, Switzerland)E A}&39tE. total RNA 5pg®  GoScript™ Reverse
Transcriptase (Promega, USA)E A}F&3te] 1% strand cDNAES A 3T Real time
RT-PCRE &% #x4 2AZA S F3317] 91ste] AHE¥ PCR primers®] 71492 v
¥} 2o

Primer name .
] ) Primer sequences (Forward and Reverse)
(amplicon size)

Forward 5 -CCTGAAGTGCTCGACATCACA-3’
Reverse 5 -GCGCTTGTACCCATTGATGA-3’
Forward 5 -CCACCGTCACTTCCAGCTAGAC-3’
Reverse 5 -GTCGGCATGGTCCTGATTG-3
Forward 5 -GGCAAGATAGATGAGATCATGCAT-3’
Reverse 5-CATCACTCTTCCCATGAGATTGG-3
Forward 5 -TGGTTCTTGGGTTGTGATCGA-3’
Reverse 5 -TCGGTCAGCGTACATCTCCAT-3’
Forward 5 -TGCCATCAGCATCTTCTCTG-3
Reverse 5 -GGCTCACCAGCTTCATTAGC-3’
Forward 5 -CGGGAAAGACCAGCAACAAC-3
Reverse 5-TGGCAGCAGTGGAAGAATCG-3’

m36B4 (140bp)

mSREBP-1c (106bp)

mFAS (100bp)

mACC (64bp)

mLXRa (140bp)

mPPARa (140bp)
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Figure 2-42. Effects of Compound K-fortified Ginseng concentrate (Gx) on lipogenic

gene expression in the liver of HFD-fed mice. mRNA levels were measured
using quantitative real-time RT-PCR and normalized to 36B4 levels. Values

are meantSD (n=3, each group). Student’'s t test.
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Figure 2-43. Effects of Compound K-fortified Ginseng concentrate (Gx) on PPARa gene
expression in the liver of HFD-fed mice. mRNA levels were measured using
quantitative real-time RT-PCR and normalized to 36B4 levels. Values are

mean*SD (n=3, each group). Student’s t test.
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Y= A

= AT JEAVIE HoE 20molstE sk Aol HasitheE A ZSAA -
sk ovjits] FAS HESZIZE Stk AFEe dae R g oF 13%9]
Ak WAkS AFE-SFSI T
UhedEde 224
v EAAHA] 12 ez MAS &3 A FHEH7](Cross  Beater  MilDoll
beater 3] A4 % 2000rpm ZAANA A8t 0.5mm 23 FIES AUt 145372
FTAREA7IZ B B JEEE=E ¥ 139 2y
¥ 3-1. Cross Beater Mill #3429 YEF¥Dpso = 147/m)
Micrometer 296 249 228 209 148 62 52 40 31 22 11
Cumulative
Undersize| 93.7 | 825 | 74.3 | 66.1 | 50.1 | 42.2 | 35.9 | 21.0 | 10.3 5.3 1.5
Percentage
Ao o] £ [ FARHNVE SHAA D2 NAEEe YAA7]= Dpso = 147um
AE2 a2 §159 aA=E A& e vl AA det=Ao] F=gx] Kl
()R] m &3
v 2= AsEH 7] (vibration mil)e} vFEEH 7] (attrition mil) S AFEste] WY HA4 &
Aol vEHPAE S AAEAY. 27FA] B4V 25 2471 E(bal)S A=
St AlaElO R A Faf 27 ® 29 2o}

T 3-2. v AHEE QBRI AR A B2
Types of mill Vibration mill Attrition mill
Mill dimension | -2 W&2% 2L(184D X 230L) | -¥E &% 1L
-2 ZH . 60vol% -8 2% 50vol%
Operating A8 AU 0 30vol% A8 AU 40vol%
conditions -Z1%< : 1000vpm -3|Hd&£% : 400rpm
-EH A7 1 15~240 min -EH A7+ 15~180min
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SARE A= 2 3-3% Z2 AER™(et milDe AHEete] ZrAlEAAE S AAEIT

Aoz BHA Id=F7)%: 6kg/cm2, AEEFFE 4-14kg/hr ALz EHA S 218
st @& WAEEe] JAA7]= Dpsp = 9B EE YEReH, dgRoR FARA] it
A% - R =AA B4 EAo] v 55ta, A7 A3 Aoz e
=3

ZFAEE Jet mill AJE RS A E WA Vibration Mill 2 Attrition Millol|A] 4-& 238345
(Dpso = 20mm)< YEZ dte] 29HA|Z Jet Mill X sl A= 19 494 Zo) 19elA 1
passi= 12} Jet Mill 28] 3l vl A Eo] 1L, 2 passt 1 passE 23F Jet Mill # &3t v A& =
ojt}, Wh A Y FozH YAl F 11mell A 7um 7O R A= o ® VERT
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1.0 partz 3sfo] Rl&EE I3vEe HUbstal, #47]
(Homogenizer)&
=55 Axste] MeE SAsIT 9 st A7A @ FANSR HAUER VS
CALY] Q4tEEd deire N=E S99, A=A Color and color difference
meter( Model: Hunter Lab Color Quest II, USA) & AF&3}3l2m, CIE color systemu]€]
L(lightness), a(redness), b(yellowness)gto. 2 UERJSTE ojuw] FFEWMAGAo [, a, bt
Z+7F 99.91, 0, 0 oAt}

it
oft
i)
)

N
=)

@ [l

i,
2
2
)
il
w
S
=
1
S
L
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o
S
S
o
a
=
i
BN
)
QL

# 37, BHNE 0 RARSY Arkel FAS el BE QLR Ax W5

S ©
e e s L a b
(bar)
284 39 18.3g(1.0 part) 0 0.07 0.45 0.11
300 0.06 0.38 0.10
500 0.05 0.33 0.08
1000 0.08 0.55 0.14
SauE 0.4 part 0 1.74 6.74 2.98
300 1.14 456 1.82
500 1.07 442 1.72
1000 2.24 8.22 3.60
0.6 part 0 1.17 4.94 1.96
300 0.77 3.33 1.26
500 0.78 3.32 1.27
1000 1.35 5.44 2.25
0.8 part 0 1.15 485 1.97
300 0.71 3.18 1.16
500 0.75 3.29 1.25
1000 1.16 171 1.91
1.0 part 0 0.84 371 1.43
300 0.54 2.61 0.93
500 0.57 2.61 0.96
1000 0.82 357 1.41
B e g 0.5 part 440 13.95 7.30
1.0 part 0.90 3.87 1.50
2.0 part 0.16 0.96 0.28
10 part+ 0.34 1.80 0.58
SHAA dAH ' ' '
71& CA
e 0.11 0.70 0.18
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E 3-8, SR W PN Arjel 728 G o

ru
B

AR Qi

214
A0 g PR i ig= Diameter at Diameter at Mean
(bar) 50 % 90 % diameter
254 39 | 18.3g(1.0 part) 0 10.18 20.17 11.09
300 7.66 16.15 8.64
500 7.26 17.52 8.78
1000 8.27 24.69 11.25
T3} & 0.4 part 0 90.38 257.55 115.21
300 8.32 21.03 10.73
500 8.48 24.75 11.61
1000 15.25 50.04 21.94
0.6 part 0 102.04 269.65 124.56
300 8.55 21.0 10.62
500 8.19 21.76 10.58
1000 10.23 27.79 13.27
0.8 part 0 108.79 272.16 129.37
300 9.21 22.43 11.56
500 8.46 22.94 11.19
1000 9.67 24.71 12.28
1.0 part 0 109.58 272.76 130.31
300 9.30 23.54 12.17
500 8.36 21.73 10.66
1000 8.84 22.09 11.01
A 0.5 part 12.96 229.24 61.68
1.0 part 12.51 222.27 57.55
2.0 part 12.30 171.81 47.68
L0 part 16.61 91.70 35.23
+SHA A%
71& CAL
oo 9.54 25.54 12.10
o) A
Seran 10.33 19.72 11.09
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