Al GA 0567-

ofafo| &3 ol 2fst M xZH
+83 % ATH Iy AT

Study on the Solubilization and Fabrication of Cell
wall Components of Ginseng Radix by Extrusion

Process
A7l
a2 F Q79

-z



o

=
XO
-
oyl
Ho

144

AT 7% AT
104

20054

ul
=

¥ gt

-
R

Al

i

9]
pad

o ¢

U

[S]

33

2

=

=
=

o

vl 4]

AL HFRIAME A

H 1A

i

"

0
%
_&O

=4

B/

B

B/

B



ATH 7 AT

]
=

DA

of 13 Al

[S]

o)

fefoll 4 7+ A =7t =

9]

7

K
<R
o7

2 AAA A

o
shol A

1
b1 9

J|

ERAN

ol/del ZAxd 7t

FAeh

S

ol &

KR
= .

o)
P

al

e
=l

g 99

oA FFTOoZAS 914

Wste]

A& =

ar
[}

A

b
bt

S

EE

Fed #hol A

S

aHte 9RE

71E hEke] Al

i

AR v ok

L
R

BB

7]

-

g

. obu e}

te] FEa &0 S/

3|

o olE & A= A NEI Al 9

tel a4

G

T Aol 93k 24k extract A

o] & d+-¢ HAolt.

oF

og 2

1

gl

1. 70



il
o

K

o
oy

;AT.C
N
G
il

o

N

e
-

B

!
oF

]

modeling

Q14Fe) 22 ¥-(65,

- ALA

=il S
=

- AT

™
o

TH

ze]
hin
K
Njo
ol
o
o

IV. A4 3

M A2

ba g g

Fol T 3ts

3 A93

3

on

o)
T
i

el

el

N

oF A L. (

~F

b
.

44T 0312

e

iul

=
=

o}
i=}

f 2 mm X 3 mm=z AFNA olF F

L
.

o)
H

H

oz

sulake]l A4 12 x 10°0 A

TG A o} vIE Abd

2

A=l

3R
R

A

ol

)

155 ]

a37F 2 Ao R yERsH



GC/ Olfactometry

e
=

F&E7h Gholdl

bol vl &

=g A el 9s

bol o

S

|

0
o

-

I

Aol 23

e

=74

ol
o

el
N

NG
ey

4 o

No

]
_ZTc
N

o

Ao ¢
&2l hemicellulose F+4 A&

[e]

g

A

OH

)

0

zel

A
R

N

on
’
Th

o

]

(1)_]_0

8
o A chgAle A

!

837}

9/]

b Aol

ol

A glel 7]

H
Rl

-
X

Al

A e

pectic 7¢} cellulose?] binding?e] 7}x & &

=
L)

A

3

¥ 7

olue}, 7 A%

oo

}+= hemicellulose®]

S

KX
=

on
B

mm

)

il

24
i

%8 BA

3}
i

o) vpA

o-amylase$}

Pilot 7% (100L)

el
s

0

3

—

KR

o
ZO

_—

)

o

Ay

7

]

N

=
=

amylo— glucosidase

74412

=
[}

& o 3 )

W

=
[*

saponin®] F&&

) Ko
A .

saponin®| ginsenoside?]

F=d

Oﬁ
=5
0

A
-

o5&

Rg37F A4 =% +S HPLCZE

l
B

ginsenoside Rhl, Rh2

ion exchange chromol ¢
A3 oA kel EA el ¢

)
=

polymer? GPC

tol 24 S7F

S

FE9 A el

o] o
= .

AR

)

Faz, Al

0

- A+ AAFES AF concepte FH

7}

oj



3} o

5

A7k

=

A7F <

=]

gelatine ¥ pectin 30, 5 35
citric acid

R

.

i

=]

q

w4k 20, AR

weh

=
=

NAES

60C Aol A
- & WAl Extract®] wolv 2Ed 2~ Fal A

el uhebA m)

ST
h=)

roEo e T NN NN NN T O Y
— = )
= F MW%@%ﬂ%amﬂu )
Tr s SO agg oyl oy «
L gl coo o mom o« E D ol
= & g £ .
w EOER T QR o ® g Mok T o
2o = n_AIL oR ,HA_I o Eﬁ = Og @M o) o OME
: Wﬂ A o, oo Nio X N 3 <] Wx "o of o o0
% — m K (e o 3 o+ %0 o o = T . Bo
A A S B S = kO g R 3
oy B %0 W R “ 2 4
A= = F oo 2 o B S Mo = et = oy
p B Cae® 8% ET < =
: o<« d . T oz P _E R o oA Bk
[ S (0T RIS )
R <% T = ok o o = M =0 WM &m ~
= © % Iy bt
A 2T Ar ES AT = b
Taxb 2 oM. gw T EALTE P
N | T oF o~ 4 F & D NE N
L) { TR oMoy o= 58w oo I
n Wy FOw TR o N 5
W o _é.e o o N ‘“Arﬂ 1__/11_ N m = i) ANA Mumﬁ Qm_u %
ﬂ&! _ZT xluﬂ ‘.Alw ,_ﬂ_v __oo Lm_l Ewn % Mo @.ﬁ R X ‘Nﬁ =
ﬂ@ Hmv I w._ oy Wﬂ G o) _ ] g M o m
K~ st 8 BORT T KR =)
TR Epwllxws 2 g
- B - ©° fo = M &) Ay 3 &
T T, ~ o| s © Q
ol T = JJo i A= B F ] = N ] = W S M
ST I A oo 5
—~ ~— M ~ g X 5 ow "
o, N ™ N 0 S ® © oo M —
I O T - > T R °
‘__IAﬂ ~ ET.: Al oy o _Zrc E.E
iod R, z A oM ok Nk N
T K| Ny go T RO g 8 o - ot N
ol T w o W 8 T 5
< P ooy o P T o 8F < A & 3
oy | BORT T A R © ol R = A]u ,M,|ﬂ
of M T TORoOd 4T N N o w T B =
Me N B R Mo o =2 W w6 B < 2m K| w |

tebLbA] ekqktl. Brown adipose tissue:® RE

el Fel 4 Aol 7k e ek,



ato] 1l

75

=

o

Fol thztel Hla vak & ol A

1
=

ko)

Total-C, LDL-C, TG

o)
oF

N

e

w
o

1|
ﬂn_/l
T

ol

N

=

Uncoupled protein-1 mRNA

ol 7k JERGA ekt

olF7] ¢

=

o] ursl At
=

] Bt

1.

T
=]

o

1=
A

SEEE

2=
=

29 gl 7}

o 7]

ul
=

=
5]

A

P

=
H

A
]

|

o

o
1.
=

s

o]

| =

A

TAdE Al

H

;QL
e
No
Jo
)

sl

!

A 352l

A}
=

vl

al

g]Age] Al

i

A

SR

g2 A

E

wjr
=K

=)
.



SUMMARY

1. Subject

Study on the Solubilization of Cell Wall Components of Ginseng Radix and
Fabrication by Extrusion Process

II. Objectives and Significance

In the present study, An particular emphasis was placed on the
solubilizing phenomena of rigid ginseng cell walls by extrusion and the
changes of extraction properties of functional components and the
anti-stress and anti-obesity effects of ginseng extracts from ginseng
extrudates against immobilization stress.

Ginseng has a long history of use as an important traditional
medicine. Recent studies have reported that ginseng increases resistance
to stress, decreases blood pressure, benefits the nervous system, and
improves energy and nucleic acid metabolism. Research into the
anti-stress effects of ginseng has identified ginseng saponins as the
active components involved in the alleviation of mental and physical
stress and the normalization of work capacity.

It has been reported that ginseng reversed the stress induced repression
of lymphocyte synthesis in laboratory rats. As shown above, there are
numerous reports of the anti-stress effects of ginseng, but the

mechanism action has yet to be elucidated.

III. Contents and Scope of Research

1. Optimization of Extrusion Conditions for the production of ginseng
extrudate having improved water—solubility.

2. Development of process for production of reconstitutable Ginseng



concentrates and Jelly type product fabricated from Ginseng extrudates
powder.
4. Comparison of Anti-stress and Anti-obesity effects of the extracts from

Ginseng Extrudates in immobilization— stressed rats

IV. Results and Recommendation

1. Twin-screw extruder was employed to disintegrate ginseng radix to
facilitate production of ginseng extract by water. (Ginseng powder was
extruded under condition of screw speed 350 rpm, feed rate 23kg/hr, water
addition 1 l/hr with a co-rotating and intermeshing type twin-screw extruder
equipped with screw configuration type 1 and L/D ratio 20 and lmm die
openings.

The Ginseng extrudates obtained at above optimum operation condition is
a granular form and show no earth flavour and no living microbes so that is
able to use for a bag type Ginseng tea.

The hot water extractability of ginseng extrudates increased to 70% from
45% of raw ginseng. Most of acid polysaccharides in the extrudates was
extracted at mild condition of water extraction step in sequential extraction
procedure which consisted of steps of water, HCl, NaOH, however, most of
those in raw ginseng can be extracted upto HCI step. Effect of
solubilizing by extrusion was due to disintegrating the hairy region of cell

wall compartments, not to degradations of polymer components.

2. Development of ginseng jelly products by refabrication  the mixture
ginseng extrudates and gums, which have lasted good texture during 1 week

storage period.

3. Anti-stress effects of Ginseng in immobilization— stressed rats



Ginseng administration to immobilization stressed rats partially revered the
decrease in body weight gain and food intake, but not significantly.

The ginseng administered group had a significant reversal in the
stress—induced decrease in thymus weight The weights of adrenal glands
tended to increase in the stress group and to be normalized by ginseng
administration. The plasma corticosterone concentration was significantly
higher in the stressed group compared to control group. The ginseng
administered group exhibited a significant reversal in the stress-induced
plasma corticosterone concentration.The expressions of catecholamine-
synthesizing Tyrosine hydroxylase (TH) and dopamine-fi- hydroxylase (DBH)
mRNA were significantly increased by Immobilization stress. The ginseng
administration significantly inhibited the stress-induced increase of TH and

DBH mRNA expression.

4. Anti-obesity effects of Ginseng

Treatment with the ginseng extract increased body weight gain in rats.
There were no differences in the adipose tissue levels among groups.
Administration of ginseng extract increased total-cholesterol, LDL-cholesterol
and TG. There were no differences in Uncoupled protein-1 mRNA among

groups
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AR A e A EgEA ¥ A X (DNDL-44, Buhler Brothers Co.,
Uzill, Switzerland)& AF§3te] A Fo] 1 mmd 98 A& s FolA
AE=AE I (Fig 2). AHE=TF9 =23/ AHALolo] thermocouple 2

k=]

tanducerg E3ato] HEALE 2= dES FAHGAT. AAST GE=4HFH 9

Sample
* Thermocouples
Pressure Transd
2] 4 o i

Barrel 1 Barrel 2 Barrel 3 Barrel 4

m Motor — Die
Axe —p 1 /' nozzle

M (7 mm)

Barrel 1 Barrel 2 Barrel 3 Barrel 4

Configuration of screws ;

66R * 3 44R*2 KD( kneading disk) - R*L*R
44R * 3 RSE(reverse) - L 4R * 4 RSE(reverse) -L
RSE(reverse)-R*3 33R*4 Screw top

Fig. 2. Schematic diagram of twin-screw extruder
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Screw configuration and extrusion condition

Extruder Co-rotating, intermeshing twin-screw extruder
Buhler Brothers Co., DNDL-44, Uzwil, Switzerland

L/D20 feed2 5 ¥ 349 7}<

Heater 120 ~ 180 C

Screw Type 66R*3, KD(RLR), 44R*5, RSE(LR), 44R*4,
REE(LRL), 33R*5, ST
Die 1 mm/1 ea.

4 Hie B 4
AU T2 AOCS WS o] &3ty i, =AW, 29 245, IS &
A3ta, AESFEHS g-amylase®t amyloglucosidase® £33 & A A ® glucose

%S glucoseoxidase/ peroxidase 2 n-dianisidine @MW o] &3dle] =43

o] M= MRA(CR-200, Minolta Co., Tokyo, Japan)< o] &3l o=

g
oA 1A Fe WAds d4dst
b dAEE stk e Al 1P FEFE AT F v 2L Aol o)
Altsk st

_soluble solid
total solid 100
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Extruded ginseng powder
Extracted for 3h(X4) at 75+1C with 80% MeOH

Ginseng extract Insoluble fraction

Evaporation at 55 C in vacuum
Dissolved in water

Water soluble

Extracted twice with diethyl ether

Etlller layer Aqllleous layer

Extract four time with n-BuOH saturated with water

Butanol layer Aqueous layer

Washed twice with water

Butanol layer Aqueous layer

Evaporation at 55 C in vacuum

(sugar)
Crude saponins

Dissolved in MeOH
Fraction with 0.454m membrane filter

TLC & HPLC analyses for saponins components

Fig. 1. Procedures for the extraction, separation and determination of saponins from extruded

ginseng powders.
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Insolable Eacticn in §0% MeOH

Dryireg i s cuwm owsn gt 50 ¢

I[n=clble powder

Hydeelysss of staeh wiks anyloghaeossdase 81 357 Fag 18 b
Added 4 wal of BCH snd centnBegs

Soluble Fracon Crude cell wall

{glietess [rem starch)
Exirsctian with watsr

Waber goboble pectia Begidue

Edtructiomn wrih 1% E-axadsts rabatios

K -oxalate solable pectin Eesidue

Extractiom wth (05K HCT estobon

Hydrachloric acid seluble pecim Errsdur

Extractiom wyih DM HalH sakatios

Sedum hydraside zauble pecin Fezdus

Exizariion wilh | 296 WalOH 3 obutian

Hemicellulams callulsze with hgnin

Fig_ 1 Proceduars for fractionation of eell wall cosponests fram extraded Gingong
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< HPLC conditions>

Column Carbohydrate ES, 5um, 250 x 4.6mm(Alltech, USA)
Pump S-3740(SOMA, Japan)
Detector ELSD (Alltech, USA)

A: Acetonitrile:Water:Isoprophyl alcoholl (80:5:15)

Mobile phase o
B: Acetonitrile:Water:Isoprophyl alcoholl (67:21:12)

Time 0 28 35 45
Gradient %B 25 85 75 90
Flow rate 0.8mL/min
Injection 20ulL

A Ay gedA FA 0 2AEE A= Figo 37 Zo] 80% MeOH -84

A&l A amyloglucosidaseE HE-SAIA HAES AAS ZAEE A& Ax
sttt A EHAAES Barbiers el #Hol uwel 574, K-oxalate €<, 0.05
M HCI, 0.05M NaOH % 125M NaOH &9 7}44 % 5 /= EIaAch
7zt B3 Eo Z9(Phenol/Sulphuric Reaction) % uronic acid(Carbazole
Reaction)E SA4sto] StEel o w4t Alxy Y #8948 FE5585 543t

gt zZF E3S& Gel permeation chromatography(Sepharosil CL-6B)E 3}

A e BExE By 2 BAste] tEo auf E3t9 0
g Ale] W e SRB(Sulforhodamin) assayS E3le] ME=SAS &
et AP wx=E AAsta AT Ae] WdgHdS =48] e

N =
Q
g
[©]
(o)
=
jab)
0Q
@]
i)
oX,
2
° 1o
o,
z,
o
off
-
il
|\
o2l
o
&
ui

QL [e)
Z RAW 264.7 cell& w43, NO &4 iz 2 LPS(ipopolysaccharide |,
from Escherichia coli 026:B6, sigma)<¢} IFN-vy(interferon-y, BD Pharmingen)<
Abgeto] AL A FEl® nitrite(NOy ) Fe S35k A xe] &S HF5t
A Th.
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Polymer®] 749 #4] (The Uppsala Method): FZ/738% polymer

o] FAFE Uppsala methodell ¢sle] HA& vt =, amylase 7383
80% ethanolell ¢lsle] HAEAES oJHNo g A A% F Neutral Sugar Residues,
Uronic Acid Residues, ¥ Klason Lignin S22 Z=43}t}. AR
thermostable a-amylase and amyloglucosidase® HF-3-A] 7 H¥F3-oof 4volume?]
ethanols 7}ste] A AsFa, AAdH HAS non-starch polysaccharide (NSP)Z
3l st

NSP+= H,SO4 7338k 3 AA ¥ neutral sugarsE alditol acetates@® =)
5 759 gas-liquid chromatography 2 273} %1

Acid hydrolysate] 2] Uronic acidst colorimetry 2 =743} 3L, Klason lignin<
ash-free acid-insoluble® F#HWH o =AUt = 3|5F%H polymers AEA

2 9o amylase-resistant polysaccharides % Klason lignin® & e} ST}

< GC conditions>
Hewelett Packard, Model 6890

Column 1 SP-2330 (ID 0.25mm><30m, film thickness 0.2um)
Injection : Temp.-2307C, flow 10.3ml/min, volume 4, split 1:1
Oven Temp : Temp.—-230C for 25min, column flow 1.0ml/min,

pressure 19.75 psi
Detector ¢ Flame ionization detector, temp.—-240TC,

make up flow 4.5ml/min
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A 37 AR 3% | Gas chromatography/Masselectrometry(GC/MS),

Gaschromatography/ olfactometry(GC/0) ¥ 3|24 7] &9 54

NBEE 20%v/wE A FEe] 60TCAA 2087 BIAIZ F 408 5 85um
Carboxen /PDMS StableFlex©] #® Solid phase Microextraction (SPME)E& 9]
gt 23 F GColl 1& s FYstdem GCo A xS Tabled 2o
W internal STD® n-caproic acid (sigma grade) 0.1 E A3t 3dA
7] AR 4L retention indices(RI), mass spectra ¢} aroma propertiesS

vlastel Ay B4RS s,

Instrument Hewlette Packard 6890 GC

Detector Hewlette Packard 5973N mass detector (MSD)
DB-Wax(60m x 0.25mm [.d x0.25/m film thickness :

Column

J & W Scientific, Folsom, CA, USA)
injection port : 200C

Column oven : initial temp. : 100T

temp. rate : 2T

Temperature ] .

final temp. 1: 170C

temp. rate : 4C

final temp. I : 200C, 10min
Gas flow rate Carrier gas He : 1ml/min

Capillary direct interface temperature : 250 C
Ion source temperature : 230 C

MSD condition Ionization voltage : 70eV

Mass range : 33-350 m/z

Scan rate : 2.2 scan/sec
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Raw
140 C

68.2
70.4

155 C

78.0

170 C

56.0

Raw
140 C

69.8
72.4

155 C

= (80TC)

o

71.2

170 C

23.6

Raw
140 C

22.8
155 C 24.8

80% N&H2(80T)

25.3
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2 421 9 dEEY FIdF FF(mgk) W
2]z Fructose Glucose Sucrose Maltose Total
Raw 239 57 1,580 145 2,031
140 C 157 30 1,342 67 1,596
155 C 65 23 1,125 45 1,258
170 T 67 9 996 17 1,089
E3. .42 UM EL E FE2H A=A
Sample Raw 140C 155C 170C T AME
3 E) powder powder powder powder powder
L 86.92 71.84 69.52 67.40 73.45
a 0.16 6.34 7.07 7.65 5.04
b 17.64 28.02 28.11 27.68 29.63
FE=N
(450 n~r1n) 0.3390 0.6433 0.837 0.9402
¥ 4 EEZAE GEAH E@F FEE AIEY 2 AAYITA FFAE
B ENVE IOl or =
ﬂwj/]}_ﬁ }—/\]'J_H o*]’q_\i] }?l'}‘o‘:]'oxﬂ
(%) (mg%) (mg%)
Raw 4.56 232 1,684
140°C 5.56 217 5,362
155TC 6.79 317 6,369
170C 8.17 285 6,642

« AT A dHFHL pectin E+ = F (uronic acid 80%) 2 FHAksle] A AbgH
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T A

E 5 " H4EE P

Mgt wE Alxg My

Item Process parameter System parameter
Barrel
Feed Water S - Ext.
(kg/hr)  (Whr)  (rpm) LD (C) g
sample (C)
1 23 2.0 315 140 160 18 116.5
2 23 1.9 315 160 165 16 108.4
3 23 1.8 315 170 170 13 104.4
4 23 1.7 315 175 174 12 104.4
5 7 2.0 328 86 125 13 434.5
6 5 2.7 315 102 126 3-7 388.0
7 23 2.2 315 169 161 11 403.6
8 26 2.2 315 131 173 15 404.0
9 26 2.2 315 120 170 13 456.1
E 6. GEF7AY WE WSI, & € WAI W3
ample
) Raw 1 2 3 4 5 6 7 3 9
1tem
WSI (%) 523 661 668 673 630 610 628 634 670 686
EY (%) @ 381 592 601 619 630 534 568 616 601 615
WAL 568 308 305 246 227 319 256 314 306 3.32
Uﬁﬁggégki 2476 5987 6239 4919 4585 3331 3039 3645 3459 3586
U Extractability: 45N o & 34H FEde ngR oz ANE FEH

WSL 942

140~175C=2 W3 A| 7] HA

34

HARAE R F2E S5 & (g water/g solid)

S feed rate 23 kg/hr® 1Ad L 7FFES A7Y 20 ~1.7 L 2 7}

Al& (running no 1,2,34) Al



7. FEAAY ZAAEDR Alx D] deFEE WE

ZAEY AT M) FGinsenoside

(%) (mg%) (mg%)

Raw 5.62 232 2.00
1 8.71 249 2.98
2 8.56 308 3.13
3 8.64 307 3.13
4 9.25 329 3.02
&t 4.52 144 1.90

*Z (Ginsenosider HPLCZ ¥4

F=9 A4 AIX IS TLCE #4913 23} FIG. 33 ot xz+2 AH&3h
nak 2 A FEAEUS vlaste] BH STDE AFE-3F ginsenoside Rbl,

Rb2, Rc, Rd, Re, Rf ¥ Rgl o] SAtolA vElU+= Ginsenoside Rhi 2
spoto] FatA YEfUE Aoz Rl Sl
FAHoz 4o o AEAHEZARZ dHA AXUE dEAHE T LA

Aol olako] AEA AR Al oSt} A% FEE A2 50% o4

flr

olgk & QY. 53], 4o A E = ginsenoside Rh FoF §

=2 AN AR 1=

olX
i
ftlo
X:]

7}
o7 aglyconedtd ginsenoside Rf % 20-O-F-D-glucopyranosyl-20(S)

He

protopanaxadiol (compoud K) &°] ¥ ASS TLCo <jsto] FdHo= g

gt
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Z7 AA: o]} =Y AP L F= AT st wike
Az A& gadAd 9 AEJY FEES SUst A7V A dEAE F
A zAL AFE3F Buhler DNDL 44 twin-screw extruder®] 4% L/D 20, screw
type : 66R*3, KD(RLR), 44R+5, RSE(LR), 44Rx4, REE(LRL), 33R*5, ST, die
opening: 1 mm orifice type ¢ 7IAA ZAAAN I5FY AT 23 kg, M5
2 2 10l screw 3] A< % 315 rpm, barrel 7FE2%: 175TC oo, o] uf

system parameter= ¢&<5%: 170 T, &= 10 bar, SME: 110 K]J/kgeo] it}
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Fig. 4. && "4 €5FEE9 ALXdJ(Ginsenoside) TLC A%
Mobile Phase : Chloroform - Methanol - water (65:35:10)
(1) ginsenoside Rb; (2) ginsenoside Rbs (3) ginsenoside Rc

(4) ginsenoside Rd (5) ginsenoside Re (6) ginsenoside Rf
(7) ginsenoside Rg;
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4 A¥2D GEOHY 35 S5 2 YR A

7}, 14 extrudates® A Z
Bhuler DNDL-44 4% extruderg A}-83}o], L/D ratio 20, screw type :
66R*3, KD (RLR), 44R+*5, RSE(LR), 44R*4, REE(LRL), 33R*5, ST, die

2% 9 mAA S F3| system parameter$! ¢EL2E=E 1557
KJ/KGE YeST &89 F2832 14 d5(EX)Y
=

citric acid®} =33 H$- 2.3 %

AR ©E = 19% citric acid®t £@E vAHE S = F s o] o
C

o,
Ho
o1
<
:—A
X

¥ 8 4E mite FEWH WE PR, $FEN L AET FEE

=z w g E 1P E -2 At ZAEY EAREY
TERR K A (%) (ma%) @) (mg%)
RAW 33.7 57.3 5.89 134.4

e
EXT 70.3 514.7 8.10 231.8

2hr
EXTC 69.8 523.9 9.92 180.7
RAW 57.9 493.1 2.33 240.7

S5
- EXT 73.3 587.0 2.66 237.9

15hr
EXTC 75.7 600.0 2.72 240.7

38



iz

~
Njo

Ao ekl e vl

%

j o}

o]
A

W (100%) ol st

-
R

#(100%), &4H900%) 2 A

[S]

al

&7t

|
)l

o

=

7}7F 30%e°l 13

Njo

v
_ZT.H_
_ZT

H
,_ﬂm.o

ol

-

n ik EEEEEH Fig. 139 2& 34
ZF%22E 1.25M NaOH &0

=
=

(?:%_
1% K-oxalate, 0.05 M HCI, 0.0oM NaOH, 1.26M

&t

S

ookt

7He A E7]9

fu
L.

A Aok A Ael7E vA @t

b

=
[}

5 % 6ol ERARAT

27 e

[e)

=

T
o}

il
<H

—

0

N

o]
ol

o
o
_&O
W

3

olo

o
i

~

v
_ZT.c
N

o]
"
il

ko]

&tol Al

[¢)

vl 3ol 2

22 g A 7 217 g2 gEA A ¢

-

jild
el
ar
B

112 g &

o
T

wl, ool kel 7

o

!

oj
=

E
o
A

Njo

B

Mo
|

6026 RFo]

[<)

-+ 0.05M NaOH &
ES

=

g

2 0 &2 hemicellulose) 7k

2 yebutth Fig 69 S84

39

80%oldel o 84 AR e
x4 0.06M NaOH

A thaAe

3



Total carbohydrate
2500
2000 [
1500 |-
1000 [
500
Ext C
g Ext
0 P Raw
k- 0.05M | 1.25M
water |, alate | HC! NaOH | NaoH | 'otal
mRaw |1112.95 [126.094 |27.674 [417.426 [172.726 |[1856.87
mExt 1904.00 [102.683 | 6.415 |44.643 [141.597 |2198.34
CIExt C |1792.49 [143.832 |42.217 [47.381 [142.713 |2168.63
< . . “
¥ 5 A& "A ZAEHY sequential extraction ¥ 9
neutral sugar 3%
Uronic acid
300
250
200 |-
150 |~
100 [
50 — Ext C
B xt
0 = Raw
k- 0.05M 1.25M
water oxalate HCI NaOH NaOH Total
ERaw 79.219 53.9556 5.769 59.385 13.363 |211.690
BE xt 212.954 [45.015 1.631 8.358 9.847 277.805
COExt C [208.429 |[34.627 2.235 6.790 9.013 261.094

. 6 4= g ZAEH 9 sequential extraction £ FEE9
B4t 3% w3t

o W
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ol e Az EE witel &A= nite] MExy FAANE F AEAE
Ho] AuAS FAAT717] 938+ cellulose A& pectic AE2] 7tug S 3
+ hemicellulose &9 7tuE A A 93to] dd = &FAIA F

e TMIE AeR AT 5+ AT
]

GEALA olste] WAk AlEY JEe $84 S dEATA st

9 7y 23 gdAe] EAH £XE sheparose CL-6BE AF&3t9] GPC #4

S Y3 A9 =5 FEA FH(pecticth E FA) 9 vdAH ARvEIRS

Fig.7el vetiisict. ZA3E B2y gEAE vt 84 g d&=Ags
A e T RS 84 AR ARy i gdAe] Aol &
Aoz eyt =, A EY ggdAds skEAdd A o s/
Stoll A Ankel] oatel ARAE HrRvhe 74 AZY P4 oA sbaed
S 3} hemicelluloseE 71834 7]= Aoz A A=S g 5 9t}

1.2

Abs

0 30 60 90 120 150 180 210
Elution volume
Fig. 7 Gel permeation chromatogram of water soluble polymer
extracted from crude cell wall of extruded ginseng
-4@-: Raw total CHT, —A-: Ext total CHT, -@-: ExtC total CHT.
-{=: Raw uronic acid, —A-: Ext uronic acid, —O-: ExtC uronic acid
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Table 9. TCH, Uronic acid, and solid contents in ginseng extracts.

Extracation .
Sovent solid TCH UA
hot water 26.081 10.805 16.266
Raw 0.05M HCI 43.064 33.137 9.755
0.05M NaOH 21.822 5.202 13.813
1.25M NaOH 2.735 1.995 0.580
hot water 55.801 20.981 23.685
155¢ 0.05M HCI 24.42 5.255 10.217
0.05M NaOH 11.039 1.293 4.281
1.25M NaOH 1.55 1.491 0.245
hot water 40.438 18.653 20.349
0.05M HCI 27.928 5.323 10.138
155¢ 0.05M NaOH 28.944 7.227 15.218
1.25M NaOH 5.168 4.231 0.321

AL&ZFEH 93] F=3H Z+Ze] NSPE DEAE shepharose CL-6B7F &%=
columno. & AT IAE E 3. =, phosphate buffer(pH8, 0.1M)Z NSP
£ %9 ¥ loading AlA NaCl9) H%E 0 1M(gradient), 2M(stepwise)Z =]
7t B39t T4 v Al phosphate bufferE elution ko] 3 &%
TR A= NaClel s Wtz 29830t 72 A% FE39o e F+=
¥ NSPO| AHdvid Aol #£9 sds 19 8 9 % 100 HER AT
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Fig. 8. Elution profile of hot water, 0.05M HCIl, and 0.05M NaOH
soluble polysaccharide from Raw ginseng on DEAE sepharose CL-6B
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Fig. 9. Elution profile of hot water, 0.0c6M HCIl, and 0.056M NaOH
soluble polysaccharide from 155t ginseng on DEAE sepharose CL-6B
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Fig. 10. Elution profile of hot water, 0.0o6M HCI, and 0.05bM NaOH
soluble polysaccharide from 155c ginseng on DEAE sepharose CL-6B
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Table 10. Yield and composition of acidic polysaccharide pool on
lon-exchange column from extracts solid obtain by sequential extraction
procedure

yield ratio
sample extraction solvent o
g/100g TCH acidic poly.
water 428 42.32 57.68
Raw 0.05M HCI 11.83 31.20 63.32
0.05M NaOH 5.45 8.56 26.03
water 18.97 47.24 52.76
155t 0.05M HCI 4.36 35.61 35.02
0.05M NaOH 6.12 88.28 92.14
water 15.92 33.94 66.06
155¢ 0.05M HCI 9.56 25.59 45.97
0.05M NaOH 6.17 17.99 35.78
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arabinose’t ¥ AEde & sdvh. =, A4z viakelM A FEE9 A
dohd Aol = arabinose®} galactose”’t TH T4 At oI, oF AbAdoly oF

dzEo A FEH A oA galactose’t TH A AEYS B2l sATh

Table 11. Sugar composition of acidic polysaccharide in raw, 155t, and
155¢ ginseng

raw 155t 155¢

water Ot Reon | water et Xoon | water et Reon
rha 1.20 4.44 4.32 1.81 5.39 6.60 1.33 6.71 4.00
rib 0 0 0 0 0 0 0 0 0
ara 19.74 1.98 2.00 22.38 4.28 5.39 13.72 1.77 4.12
xyl 0.34 1.37 1.782 0 2.85 0 0.63 3.82 0.95
man 0.15 0.15 0 0 0 0 0 0 2.38
gal 17.02 38.51 16.08 24.40 3435 3555 2839  35.30 35.01
glc 0.44 0.36 15.96 0.89 1.54 0 0.45 0.82 1.17
sum 3915  46.82 40.15 | 4948 4841 4753 4452 48.41 47.63
UA 6185 5318 5985 | 5052  51.59 5247 | 5548 5159  52.37
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7 Qolzl a4 DAl WA dge 2487 slstel WA 7 que A

5l

=S
A o] E  Sulforhodamine B(SRB) assay¥ < AF&3Fo] <13k o).

= MachrophgeZ 96 well plateo] welld 10° cells/ml7} ¥ =2 seeding 3}l
kst & M ETF plated] F2E™ A RE(500, 100, 50, 10, 5, 1, 0.5, 0.1pg/mDE
100ul A 7Fsle] 5% COs 37C incubatoroll A 24A1 7+ v <kslsdth. o] o} blankel
i 10% FBSE *3sh= DMEM #iAIRE 9olar, tidols Alxet Alg ol
w2 & H7bst et vl 24417 ol 50% trichloroacetic acid(TCA)E 50ul 3
7hete] AToA W B skl 143 & TCAE AlAS L THT2 58 AL
10015 3 7keke] 30 &<t A AT} o

S Ao A A=A B
Al A2 A 7Z2A171 T 0.01M tris baseZ

k-3
£ 1% acetic acid® 59 A& = 0.
100ul H7Fst & 540nmol A FFEE SASAY. 1 12004 B vpep 2ol A

o
5
54 A9 A% BE AR P4 AESAL JEUA o

Table 8.  Survival effect of acidic polysaccharide from ginseng in
sulforhodamin B assey that determined after 1lday incubation at 37C

raw 155t
Conc.(ug/ml)  water  005M HCI g0 water  0.05M HCl (02N

500 79 90 76 92 93 94
100 78 82 82 100 o8 100
50 82 81 83 97 84 94
10 80 79 81 97 82 93

5 78 80 83 92 82 98

1 79 79 87 97 79 100
0.5 80 81 85 % 85 100
0.1 79 79 81 91 94 %

2) Machrophage®l 23 NO&A =4

Machrophagei= American Type Culture Collection(ATCC, Rockville, MD)=
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BB Raw264.7 cellss F43A, 5% CO, 37TAE A 10% FBS(fetal bovine
sereum), 50 units/ml penicillin % 50ug/ml  streptomycing ¥ =
Dulbecco’s modified Eagle’s medium(DMEM, Gibco-BRL)ell ®j<%3}sith. wj <k
%l machrophage’= 96well plated] welld 10° cells/mlo] ¥ EE seedingdle] 44]
b wjeksl & A X7} plateo] HFEW lpg/ml LPS, IFN-¥lng/mlet A E (500,
100, 50, 10, 5, 1, 0.5, 0.lpg/mDE HA|g %, 5% CO,, 37C incubatorel A 24A]
b jgFstgich. o] Wl blankel= 10% FBSE *x3st= DMEM siAvF 23l
NO A YxTdo=ZE lpg/ml &3 LPS lipopplysaccharides, from
Escherichia coli 026:B6, Sigma)$®} IFN-%(Interferon-¥, BD Pharmingen) lng/ml
S #HUPslg e, 7 Alg= NOEA 23 Ao SRB (Sulforhodamin) assay &
Fste]l AEEAFS g1t AP vEF AAsIAT NOAHFS AxX=HH

fFelE  nitrite(NO ) o2 FAH3 =, MEwE F5d  100ulel  Griess

rr

ihJ

reagent (1% sulfanilamide, 0.1%6 N-1-naphthylenediamine dihydrochloride, 2.5%

phosphoric acid)E 100ul &3tsle] 207 Bk WESAIZl Fo 490nmolA FH =

A iAol FE 500ug/mlol A NO9 &Aool =4 yehya, d¢ FEHE
sthEo] o= A gAY 7FE =S NO 4S5 Yediddeh A8 7ol uhet

NOAIMES 19 4o yehidth 3 ofabd ol of dzdelols FE8 A4

NO in the sup(uM;
Y
A

zmﬂﬂﬁﬂﬂﬂ

LPS+IFN -y w NaOH HCI NaOH

aw 1551

sample

Fig. 4. production of nitrite from machrophages stimulated with LSP+IFN-v
in the presence acidic polysaccharide(500ug/ml) in vivo for lday
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2. Fusy BA

FE=xdol wWE d=vae FnEAES BEE] fstel Ax AR E
(RAW)I} 125, 160ClA &P A BE 20%v/wE Al F£38ko] 60TAA 20%
7 HIANZ T 408 FeF  85um Carboxen /PDMS StableFlexo] =¥ Solid
phase Microextraction (SPME)S o]&3to] X & GCE o]&3lo] &4 Ay
& 29 2 o YehddTh

2-propenals X3k 77]9] aldehyde, limoneneE 3X3%+3k 23709 hydrocarbon
7} eugenolS *E3F3F 671 2] alcohols o] A& H At

o] = floral®} sweety 3<S YEMAE liomonenes A 59 719 Ae &%7) =
oldFE Faste A4S YHEHl o™ (+)-aromadendrene®] 79~ %areac] A=
& AolE UeliA = Fkoy GC/OAAM = 719 =%7F & 160T e Al ol
MRk A E o] 2E7F mobel wel e FLrh EoldEs o & AT
g, Q1atel Feld ZAZE He HFHAE JElE 222 o-gurjunene® A
=olF 0 A %areats 4TI oL GC/ONA = & Aolrl §lo]
H 52k e AAEAT. Ad4abdAl ek e WAl S YUEh= cedrene- V6 15
Me] Co 24719 HZ o] Fo3 282 A ceder UF-ollA FE3 essential 0il©]
o 7t AP d AR EY rawelA =4 AEHAL GC/OAAM = 71 A =
L7b Eobdel wet freshdh Q4o WAl Buoke whsegh QI S A E <14k
3o 2 7AW chromatogram A2 02 B uf %arear 2o} A HE
A 7 A3 ZshA e

2-propenals X33k 7709] aldehyde, limoneneE ¥33F 237 2] hydrocarbon
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E.9 S| AR E2

No* | RI compound — f;?%a TS deccription
1 828 2-propenal 0.141 0.037 0.144 -

2 894 a-pinene 0.197 0.084 0.076 -

3 901 toluene - - 0.012 -

4 961 n-henxanal 0.182 0.124 0.128 -

5 1102 B-pinene 0.415 0.279 0.122 -

6 1118 B-myrcene 0.112 0.084 0.022 -

7 1176 n-heptanal 0.178 0.141 0.111 -

8 1204 limonene 0.111 0.093 0.066 | floral, sweety
9 1302 2-amylfuran 0.186 0.360 0.459 -

10 1342 n-octanal 0.597 0.510 0.717 -

11 | 1387 2-heptenal 0.047 0.014 0.053 -

12 1429 2-nonanone 0.202 0.099 0.207 -

13 1433 n-nonanal 0.137 0.071 0.214 -

14 | 1464 |  Zovclioentl | 1097 | 1.005 | 0.084 -

15 | 1497 frufural - 0.077 0.440 -

16 1534 a-gurjunene 1.152 0.916 0.951 earthy
17 1539 cedrene-V6 0.265 1.033 1.035 wood, root
18 | 1569 B-panasinsene 8.326 7.853 7.528 spice
19 | 1581 cadinene 0.343 0.392 0.355 -

20 | 1605 aristolene 0.427 0.344 0.406 -

21 1615 B-elemene 1.579 1.181 2.503 -

22 | 1631 calarene 9.072 7.772 7.230 rubber
23 | 1635 | (+)-aromadendrene 1.056 0.859 1.018 | burnt, honey#x*
24 | 1645 | 1H-cycloproplelazulene | 2.461 3.891 3.651 -

25 | 1672 (-)-a-panasinsen 6.786 16.944 16.607 -
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X9 &EvHe FVAE Y (A%)
26 1676 trans—B-farnesene - - 5.352 -
27 1690 a~humulene - 5.844 4.897 -
28 | 1710 (+)-leden 0.262 0.704 0.865 -
29 1716 B-neoclovene 3.332 2.692 2.618 -
30 | 1746 bicyclogermacrene 0.865 1.898 1.087 -
31 1765 §-cadinene 0.292 0.533 0.477 -
32 | 1769 naphtalene 0.271 0.243 0.207 unpleasant
33 1807 |dehydroaromadendrene - 0.060 0.121 -
34 | 1847 IS - - - -
35 | 2071 caprylic acid 0.190 0.127 0.221 -
36 | 2085 (-)-globulol 0.283 0.436 0.504 -
37 | 2093 viridiflorol 0.087 0.122 0.143 -
38 | 2132 spathulenol 1.648 2.028 2.223 -
59 2155 [T 150 | 2 [z |
40 | 2170 eugenol 0.021 0.046 0.060 -

* figure®] no 9 ¥4
#x 160TC o YFo A vt go] detection®

#+ internal STD
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Table 1. Changes of Solid Solubility and Extrcatability of Extruded
Ginseng by extraction temperature

Extraction Temp/ ¢ .4 qolubility (%)  Extractability(%)

Treatments

Room RAW 40.55 30.41

Temp. EXT 60.69 60.68
EXTC 64.50 59.40

Boiling RAW 63.08 52.60

Temp. EXT 63.38 52.83
EXTC 65.41 59.30

APR FEELS HFE9 AF extrusion A3 A|57F oF 28] A=
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D AbEY 2 A

7h FZdol 4 vol9 ethanols 7hste], LEAEZAS AATT F 80%
ethanololl =& &S FX3} butanolZ FE|F 3 AEY AR oz BF3le] Z+
AES A A5 F 2 o YeERdLh TAE Trete] FEA S
B(EXTCO)E ALstH FEde F=E2 55729 2971 =4 59,
EXTC® 7% sucrosex €5 F& T wafld 3oz Ho

aey, F AFEY ] FEES FEAYA 9ot AAl Frtstdo 53] 4
F= A5 o 3o FEFES HAOY, EFFF] AS 1 TS oF 17
Hlof 13 ow, 53 EXTCS oF 40%% Srolxlsdl, ol 2o zEgo=
ginsenoside”} w3 HAS 7FeAdS WER AT

Table 2. Extractability of Free Sugar and Saponins

(unit: mg/100 G Ginseng)

RAW EXT EXTC

RT BT RT BT RT BT
Total Free Sugar 9,600 11,690 8,390 9,040 10,000 5,520
Fructose 2,460 3,870 1,790 4.130 3,060 3,410
Glucose 2,640 3,670 540 2,940 1,170 1,640

Sucrose 3,510 2,160 5,560 1,500 5,380 0
Maltose 990 2,000 500 470 390 470

Lactose 0 0 0 0 0 0
Total Saponin 1,197 2,710 3,377 4,592 3,653 1,136
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Table 3.

The Content of Ginsenosides in Saponin Fration of Various

Ginseng Extracts

(unit: mg/100g ginseng)

MeOH Extracts RT Exracts BT Extracts

RAW EXT EXTC RAW EXT EXTC RAW EXT EXTC
Comp K 89.9 1.54 65.0 4.3 25.5 25.9 20.8 134.2 90.6
Rh?2 0.0 0.00 0.0 0.0 0.0 0.0 0.0 0.0 5.3
Rh1 7.8 23.2 1.47 0.0 1.8 1.7 0.0 0.0 0.0
Rg?2 17.9 0.00 523.9 0.0 19.3 182.1 80.3 136.1 2.6
Rg3 0.0 102.7 1445 0.0 47.2 152.1 1443.7 1868.3 117.9
Rgl 12.4 25.7 10.2 0.0 46.4 58.9 176.2 0.0 9.1
Rf 0.0 727.0 0.0 18.5 128.7 690.6  2207.7 2408.5 0.0
Re 0.0 13.7 6.2 176.4 19.4 38.8 16.4 14.3 0.0
Rd 0.0 51.3 3.5 0.0 0.0 4.4 91.3 3.1 17.4
Rc+ Rb2 11.9 6.7 3.0 330.2 381.6 8.1 0.0 0.0 0.0
Rb1 140.0 3.3 3.3 10.9 869.3 0.0 247.7 4.9 0.0
Total 279.9 955.1 1237.1 540.3 1,539.2 1,162.6 4,284.1 4,569.4 2429
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Fig. GPC Chromatogram of Ginseng Extracted Polymer at R.T on Sephrose 2B Colurmn
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Table 4. Yield and Compositions of Ginseng extracts polymers

Raw EXT EXTC
R.T B.T R.T B. T R.T B.T
Yield (%) 2.00 20.34 23.82 26.53 22.03 21.8
Composition
starch 17.29 56.16 54.42 53.42 54.29 52.12
NSP 15.28 11.68 9.82 11.59 12.01 11.92
Uronic acid 4.77 5.71 4.54 7.43 6.28 8.88
Sugar Comp. of NSP
Rhamnose 4.30 4.58 2.69 5.4 3.39 7.51
Ribose - 3.76 7.67 5.53 4.26 5.64
Arabinose 31.98 26.55 18.85 25.18 13.16 7.11
Xylose 0.66 0.68 0.75 0.55 0.53 0.65
Manose 2.73 1.19 1.24 1.11 1.13 1.28
Galactose 50.3 45.09 32.06 48.88 38.15 56.47
Glucose 10.13 18.15 36.74 13.35 39.39 21.34

FE g2 w5/89 A AR S AR, A BB A adA

=
41 One-step B FEs4e FHSH7] AAste] 1095(V/W)el 7t

tEm|ite] A4 F& Al AR B §49¢ Termamyl ¥ amyloglucosidaseS

sste] Qe FEAY 7 YR FEE L AR

dEAYS FeE FF M EFS 1002 FAAFHAE FEES 0 7HEHS AFE S
A$et e AxRE ygehhloy, 80% Ethanold]l ¢l&te] HAEH:= 1Bz &35
(NSP)o] o=t A3E YEUAH. ol HZX FF A amylasesE ZHEA]A starchE
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Table 5. Solid and Carbohydrate Yield of Boiling Water Extraction
of Extruded Ginseng with Amylases treatment

(from 1.0 kg Ginseng)

Total in Total Solid 80% EtOH PPT
solid Uronic Uronic
(g) CHT(g) acid(g) CHT(g) acid(g)
RAW 440.1 369.1 34.8 20.3 18.8
EXT 602.0 446.7 90.4 29.7 42.3
EXTC 681.1 306.4 84.5 41.4 54.0
233 NSP9 Uppsala methodol|] 23 324 E4S5 6 o Yegd A
kige
Extrusion # g3+ nate] 2&E22E AL polymer? uronic acid o] rawe] 14

)

Hop of 2v) =atom, FE2A9 galactose FFE B FTFE UEHHIITE ol g2
gl oJste] AT = 7 th

2383 23 NSP(1.05 g) in phosphate buffer ( pH 8.0; 0.2M))Z column®l loading3}]

A&l FEE0| o 2~38 FtetE AS AT
& phosphate bufferZ elution A7l th& stepwise2 NaCle %& 01~06 MZ 7}

ANA SLEANAS W, 298 oA EXo] NaCle #%7F Eobgel wal uronic acid®] 3t

ol F7h3HE polymerrt $59 L ¢+ AUrh
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Table 6. Yield and Composition of Polymers prepared from Extracts with
amylases at boiling temperature

RAW EXT EXTC
Yield (% of ginseng) 6.8 8.8 11.2
Composition (%)
starch 20.9 20.7 28.3
NSP 33.7 34.7 32.2
uronic acid 17.0 30.1 31.0
Sugar Comp. of NSP(%)
rhamnose 24.8 4.8 5.8
ribose 0 0 0
arabinose 30.1 22.9 15.9
xylose 0 2.3 0
manose 4.6 1.6 1.7
galactose 33.0 59.0 60.8
glucose 7.4 9.4 16.7

i
ol
o
Ao
)

4, One-step F

7N1EY AN AAES AZTAHL FELUE ethanol/water B0:50)2 FEsG o, &
AT dEAE st HNEES FE3AA Ets &2 gt FE3= T4
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A 32 AT mA dAF AT

1. A¥E Concept ¥ 8 HFE AN F

&
N
N
N
N
o
N
N
]
r o
W~
>
k=l

kel olate] AAEL gummy % gelatin A

il

fol e FABE Ag5re] Y oY Holok & Ao Ar vHTh A
4 94k AAFE conceptol A £ALI A nHF F Folsy] 9lstol

Y 7}A] hydrocolloid gel, &, gelatin, agar, pectin, alginic acid gum arabic,
guar gum¥ white suger, corn syrup 59 sweetner®] AA A AXH ¥ 1

3 28 71 E recipesE HEAT

Table 1. Basic recipes for the manufacture of Ginseng Jelly
Quantities for 100 kg Batch

Ingredients Formula A Formula B Formula C Formula D
Ginseng Powder 20 20 20 20
Medfied Sarch 5 4 a5 es
Gelatin (180 Bloom) 7.5 6.5 4.5 6.5
Pectin 2.0 3.5 4.0 -
Sugar 30 30 30 31
Corn Syrup (DE45) 18 18 18 18
Sorbitol 2 1 1 2
Citric acid 1 1 1 1
Water 14.5 16 16 15
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AEE o]FE= F 2 F3E9 Bleaker plate 2 W7} dieE A4 A %3k} Fig.

7z} HEol 'l AR S vpeER QT Bleaker plate® extruder screw A1 vkl

die ¢+% side Atololl YASHAl =™, Wz} diee extruderd A 4=/
g

Zy zoned JGE FAI=E AAFHAoH, ¥ JacketE &3}

Cooling dies

Breakers

Fig. 1. Front View of Cooling Die and Bleaker Plate
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2. AT 4E9E AH jelly A=

WA= Gelatine 15 w9 &3 =33le] 50CE FA3te] pre-soaking
X171 ©& sugar, corn syrup, sorbitol, citric acid®] Ed¢E3 wa} 2oy

pectin €55 AdE 7}8te] Horbat Mixerol Al £33t % Extruderd] feed

Hoper® °]&3to] =7 U= FY s
Extruder= L/D 208 A}&3}o] 2, 3 barrel sections 110CE 7}Esta, 449

barrel& Wzale] ¢tEE9 £52 100 Colst= A 3tth. Breaker plateol] A
dearations FEAA HF APAF 7E7F EYJH = AS WASH. HFH
o2 W7 Dies E3te] 4¥E W 2%F 80TolstE FXAIA & A stol
olgh A5 WA STE AFAES W2 conveyor FollA W PSE o] F &
= sto] AFANS v ol gk AlFAlzE Al olste] A AlAlES A
AT 7SS AFES AES F, AT A dAES AdAANE] S

AANE At o HF wiul(E DE AP E wi
2 HA85E 33t & AE5UE5A X (DNDL-44,Buhler Brothers Co., Uzill,
Switzerland) & ©]& HA 27 (& 24 G Fst] A4 jellys: A=

.

Table 2. AT A4t Jelly Hl3Hy]

Ingredients Composition(%) weight(kg)
ginseng extrudates 20 2
o s 20 2
gelatin 5 0.5
pectin 2 0.2
sugar 20 2
corn syrup 15 1.5
sorbitol 2 0.2
citric acid 1 0.1
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Table 3 Screwe] %3 &Y =7

L"”/D? ratio 20

66 RY*x3%, 44Rx2, KDP(R/L"/R), 44Rx3,
RSE¥(L), 44Rx4, RSE(L/R/L/R/R/R), 33Rx4, ST

Screw configuration

Die(®) orifice (®7mm)
Water 2.0kl/h
Screw speed 330 rpm

Feed rate 10kg/h
Extrusion temp. 55 T
barrel setting temp. 60 C
barrel 1 temp. 26 C
barrel 2 temp. 71 C
barrel 3 temp. 55 T
barrel 4 temp. 26 C

DL length, p: diameter, YScrew pitch, PR: right handed, 9: The number of

Screw, YKD: kneading disk element, PL: left handed, ® RSE: revers screw

element, ST screw top
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Fig. 2 AFA4 d=d49 93

3. AFS AN jellyy 83 54

A4 A AAFES 4Tl AdstHA texture W3E Sun Rheometer
(Compac-100, Sun Scientific Co., LTD)E ©]&3}¢] #7 mmx10mm 422
Aast A&  plunger type? probe(®7 20mm), press speed 50 mm/min,
compression 5 mme| Z7 oA 23] WkE mastificationdto] 157 A 2E =43
e 1% 20 YErd Sl
<, hardness™= A F=x7] 3390014 dFY % 390082 F7tste] F717F mA|

A

st R =5

o

fr

7

oft
tlo

5193, gumminess7t ZA] Ho] gl o] 7}
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value

4500
4000 r
3500
3000
2500
2000
1500
1000
500

Fig. 3

rheology of gingeng jelly

(g/at)
Hardness

A4 A4t Jellyel A% =

(g)
Cohesivness

(%)
Springness

parameter
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adaptogenic action)S A|Htta stk o)Ay Ao drEY s FEo #HI

A5 Tt QAW o}H olo] W@ AT FAe] deA A @k olo] B
AGAAE A FE4Y Asel FEF A FEES A7 Folstol
ite] grEds geEy B dFsan s

(

12 =(2002. 10.15~2003. 10.14) @ k= A w4t extract 42

d lE

[o5

A2 AYrls =2 23 A7 SEFAHA 9ste] AALE w4l extract Al &L

FrEds A 715e B2 AWL Bao dFen 4F A2l w4k extract

el el (HEUR

27 5=(2003. 10.15~2004. 10.14) : w4k §F+ Extract A9 28324 %
A% 2 system 3 FEFHO) skel AWE VA extract FE oIUA
WA R 482E BEe PFSD A FEPEd mE 4828 g%

32k =(2004. 10.15~2005. 10.14) : 4= A2 74k Extract &9 2E#H =

=
2bE 14t extract o] FAEH 2 Al

= o::

Ak FENE wE e AR
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2. @7 MEsd e R 25

D gxedx AYrs 20 2% A3 P
7hH AR

B oAge ASE M FEES oy tad PHe 3A(A5FE

Sprague-Dawley rats (Charls River, USA)S S EASA(AUY%E 22+27T,
A= 5545%, 12 hour light-dark cycle)olA] &3 AIN-76 diet (Purina,

USA)E Algglo] HolwWA AdFAz Ao HSAHTE S 71 & Aol
e dyyoz 7upgly 57 o g yo] tiEa(Normal: N), ZE#H =T

(Stress: S), "4 €4 F&T (Raw: R), "4 & E4F= (Extrusion:
Ex), ¥ "4 &= +Citric acid €4 F&v (Extrusiontcitric acid: Exc)oZ 7z}
Zb vprEo] Ay JAH o R 257 AbSekslth wak &Y A9 100 mg/Kg
BW/daye] v4& & oA Holet A FF3tdth 238 design & Table

13 2o d5dvig Algs SAstel Aswstgs Adtstsiv. 297 Tl
&

Abgol B HYFES 1A ol AHAZ v, diy iceR AAA73
10mg EDTA §5 FA712 AgaA Asgich. A2d 2 9L 3,000rpmel
A 2087 QYRS YL BAW F B4 A7 -20CTe] B
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o, AwEA, 2k 0, A 2 e 242 Bestel W AYAgS

2 AAse FAE Z4sqr.

Table 1. Experimental design

Group” N S R Ex Exc
Diet AIN-76 AIN-76 AIN-76 AIN-76 AIN-76
asngrar 1T gqugomazs
o o = o
Water A} A} IOO_mg/k:%y 100mg/kg % —gzlo_Omg/okg
T T A & o = F A
< 2

Stress No o}z 10-12A o}% 10-12A] o}3 10-124]  °}3 10-124]

DN Normal, S: Stress, R: Raw, Ex: Extrusion, Exc: Extrusion+citric

R E SRR

Dopamine, norepiniphrin, epinephrine < &3& 045

i) B
=
g
=

OMN! Hu
£
_ﬂ
i

HPLCZ o]$8 (Chemical Detector A}-&)3}ad A st}
=2 GOT, GPTE &AM M-S o] &3 kit (FEAY, F=)E ALgslo] 14

sttt

2) vt YA HF A7
7hH AEA R

® oAgo] AgE A

pul

o
o
i
it
rlo
=)
k2
o
fu
4z
o
u)
o2
b
o
g
lo
of
oxl
2
-
o
il

o
o,
o
Y
e
mH
o)
BN
rot
=
pt
ol
m
M
i
il
>

A +ZE+Citric acid € F&

A
FIAEABAANA AR ARG g

B6.V-Lepob/] male ob/ob mice (The Jackson Lab, USA)S HEALS 2 (AW
25 22427C, 5% 5515%, 12 hour light-dark cycle)oll A &
& (PMI international, LLC.)& A g¢lo] HolHA AFA7F 37 A -SA1A

A4S 71 F ATl wE dayer 6vigy SweE o] dEd

o
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(Control: C), 3% mu4 €4 F&7 (Raw 3%), 5% 1At 94+ F&+ (Raw

Ay

5%), 3% w4t YE=+Citric acid EFF=+ (Extrusion+citric acid: EXC 3%),
5% w4k tE+Citric acid EFFEw (Extrusiontcitric acid : EXC 5%)°. = 7zt
b oubro] Al@dAeolE Algstel 773 ARt BE Aol RS (F)TY
qE &3kl P ¢l DyetsAt AFS ol &stglom Aole 74& 45% il
stith. Aol FAH A AARY S Table 23 2t}

N

i
ol
o

=1
=

By
ok
1>
o
fr

Alg7IZre] TR A FEES 124

=

7F A2 A7l & diethyl ether® wF3 A A
&3 & heparin(25000IU/5me) S o2 FE3 10mIFAHIE o] &3te] A%
ANA HHE AFATE AFHE AL 2800rpmoll Al 2023 AT ste] &
Fe Y & B4 A7EA 70T Basideh A9 AFHE F ice bath9l

l

oA ZA] ZF epididymal, subcutaneous, abdominal, retroperitoneal, brown
adipose AW ZA< wo] ice cold salinedl Fo] A3 & Xz E7= A
A & BFAE SAHsn AAALE F554 A F BE7HA-70T  deep

freezerol] X 33}ich

dH o TZUzHE, AL 2 HDL-ZFH2vHE FFS S4aM A

ftlo

o]
43 kits: AFgste EAsda LDL Fd2EHE %2 Friedewald WT
formula® o] &3sle] BAEATt F lepting ¥ EE PI-labeled leptin
RIA(Linco Research, USA)E ©]83}% Gamma Scintillation Counter® =% 3}
ATt

ulh) AWAEe] B 9 AWAEe] Ve F FH

WA xEe] 2= Rodbell(29)3} Reynisdottir S(30)2] collagenase #]
olgslitt. AHAdeEe F4¥  Ax2z 01gol  1ml®  collagenase

solution(Dulbecco's Modified Eagle's Medium, 3% BSA25 mM HEPES,

1mg/ml collagenase)S FU3FL 37ColA 250rpme 2 147 F<¢F shaking
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Table 2. Composition of experimental diets

(unit:g/kg diet)

Groupsl)

High fat diet

Ingredients C Raw3% Raw 5% EXC3% EXC5%
Corn starch 95 95 95 95 95
Casein 250 250 250 250 250
Dextrinized
Cornstarch 117 117 117 117 117
Sucrose 197.492 167.492 147.492 167.492 147.492
Lard 203 203 203 203 203
Soybean oil 29 29 29 29 29
Fiber 58 58 58 58 58
Mineral mix?” 35 35 35 35 35
Vitamin mix” 10 10 10 10 10
L—Cystine 3 3 3 3 3
Choline bitartrate 2.5 2.5 2.5 2.5 2.5
Experimental mixture 0 30 50 30 50
Tert—-butyl
hydroquinone 0.008 0.008 0.008 0.008 0.008
Total 1000 1000 1000 1000 1000
TotalCalorie
(keal) 4640 4597 4569 4595 4565
Carbohydrates
(% as calorie) 35.4 34.3 34.5 34.8 34.1
Protein
(% as calorie) 19.5 20.2 22.2 21.3 22.1
Fat 45 45.5 45.9 45.7 46.1

(% as calorie)

1) High fat diet : Diet containing 45% fat as calorie

C : Control diet without experimetal mixture

RL : 30g/kg diet) of experimental mixture(Raw ginseng) added

RH : 50g/kg diet) of experimental mixture(Raw ginseng) added

EL : 30g/kg diet) of experimental mixture(EXC ginseng) added
EH: 50g/kg diet) of experimental mixture(EXC ginseng) added
2) Mineral mixture : AIN -93M-MX(mg/kg diet) : Calcium 5000, Phosphorus 3000,

Magnesium 511, Sodium 1033, Potassium 3600, Chloride 1613, Sulfur (inorganic)
300, Iron 45, Zinc 35, Manganese 10, Copper 6, lodine 0.2, Molybdenum 0.15,

Selenium 0.17, Silicon 5, Chromium 1, Fluoride 1, Nickel 0.5, Boron 0.5, Lithium

0.1, Vanadium 0.1

3) Vitamin Mixture
pantothenate 15,

1000IU, Choline 1000

AIN

1

~93M-VX(mg/ks  diet)
Pyridoxine 6, Thiamin 5, Riboflavin 6, Folic acid 2, Biotin 0.2,
Vitamin B-12 25ug, VitaminK 860yg, Vitamin E 75IU, Vitamin A 4000IU, Vitamin D

Nicotinic

acid 30, Ca



1) Uncoupled protein-1 mRNA 374

(1) RNA =

TRIzol(Gibco)S o] &35le] &S lysisAlZl & 18-21Guage syringe® A

[
i

T A3} o] 4T A 12000rpmo2 1087 YRS Falo] FEdS
F738 & o] A=d3} phenol: chloroform: isoamylalcohol®] 25 : 24 : 12 4]
o]

%
A= B 4F) 2004F TFE he 5158 A AL FA) 7

an

& AT ANE FASe] 4TolA 12000rpm e & 15%3F 442 sksith. RNA
Zuk WA A2 microtubed] &713 T = 100% isopropanols E3%3F 3
oF 15% A& Aee FAThrE 4Tel A 12000rpm e & 1587 4422 skt
AZdS A A3 RNA pelletol] 1.5u02] 75% ethanol® vortexingdle] Al % gk
5 47T, 12000rpme.2 5%3F A& stdnt. 5-10&7F A2olA ekds] dx

A7 S 100u0e] DEPC-watere]l RNAS <l t}S spectrophotometerE At

(2) Real-time PCR
FZ73 total RNAZHE cDNAE TA3}7] ¢33 reverse transcription®] HHg-
Z71L g2y Zth. 5X buffer, ImM dNTPs, 30pmole oligo dT19, 200U

M-MLV (moloney-murine leukemia virus reverse transcriptase, Promega)©]

E3tE % volume 20ulol 4ug total RNAS &3tale] 37ColA 1A% 70°C oA
1587 A AT 4ol ¢cDNA 15 2X SYBR Green PCR master

mix(Qiagen), 0.250M primere} HHSAIHTE FF2 Rotor-Gene RG-3000A
(Corbett Research)2. 2 3} 2™ real- time PCRS ®WF3ZHdL 95T 58, 95T
15% (denaturation), 60C 20Z%(annealing), 72C 20Z%(extension)o. % 3} t}.
real-time PCRel| A}£3% primer®] sequence™= U©&3 2t} Forward: Ucpl,
5-CAC CTT CCC GCT GGA CAC TA-3'; fpactin, 5'-GGA CCT GAC
AGA CTA CCT CA-3’, reverse: Ucpl, 5'-CCC TAG GAC ACC TTT ATA
CCT AAT GG-3'; f-actin, 5'-GTT GCC AAT AGT GAT GAC CT-3'.
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1
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Ao A Al
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~Frankel'H & o] &3t ¥4 kit(F&5AHZ 505molA SFHEE FHsAd. 3
corticosteronee RIA  kits(Coat-A-Count  ® TKRC1, Diagnostic Products
Corpor— ation, U.S.A) & A}-&3}4] radioimmunoassay(RIA)®H ol wz} Gamma

counter2 =43ttt

n}) RNA &

A zA o2 HE Total RNAFES TRIZOL reagent(MRCAE, USA)S o] &
stk TRIZOL reagent 1mlo]l E°]Ql& tubedl -70TolA 7FA 2 FA1zx%
007g AAE ¥ A& &4 homogenizerZ T A3}AZItE RToA 587+
incubationdt ¥ chloroform 0.2X(0.2ml)-S 7}ste] &3t & 20%3F vortexing gt
o} g2 RTolA 10%7F incubationdte] 10,000g, 4C =2 1583+ LAl E 2] 3c}.
+2l¥ RNAZFS RNase-free tubedll &% § DEPC-DW 0.5X(0.5mD)& 373t
& ZEst. 4719 100% Ethanol 1X(ImD<& #H7Fste RTAA 1083+
incubationd}] 10,000g, 4C=Z 15w3F YA EZsIY] Feds W 7B%
ethanol 1X(ImD)< ¥ ZA~HA 59 & % 10,000g, 4C= 573 94+
gat ddEe F Aeds "y d5 fdA AxAY. 7]
DEPC-DW 500& Y31 & =9 vt microcentrifuge tube® =71 -20To] X

#3140 th7} spectrophotometers AF8-3Fo] RNAS A &3t}

n}) Catecholamines synthesizing enzymes mRNA2] RT-PCReol 23 A=
Catecholamines synthesizing enzymes mRNA &2 W A2 RT-PCRS
AL83F 2™, housekeeping genel®  fi—acting  AF&3 T reverse
transcription2 5X RT buffer (250mM Tris-HCl;, pH 8.3, 375mM KCl, 15mM
MgCl;, 50mM DTT) ImM dNTPs, 30pmole oligo dTi, 200U M-MLV
(moloney-murine Leukemia virus) reverse transcriptase’} ¥3FH & volume
20p°) 4pg total RNAS &8kl wbSAZ 2w, cDNA 37°CelA 113t 70Tl
A 153 ekl
AF) Real-time PCR
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Z+7zk o] ¢DNA 2405 2X master mix(Qiagen), 0.25uM primer®t WA Z T &
Z 2 Rotor-Gene RG-3000A (Corbett Research)©. 2 3} 2™, real- time PCR

Lo

HES- A2 95C 10%, 95C 15%(denaturation), 55C 202 (annealing), 72T
20% (extension) & 2 3} t}. real-time PCRe| AF&3F primer® sequence: UhS

3} 2t} (Table 3)

Table 3 Primer sequences used for catecholamines synthesizing enzymes quanti-
fication by real-time RT-PCR, together with optimal annealing temperatures, size
(in bp) and number of cycles.

Primer Forward primer(5'-3") Reverse primer(5'-3")
TH TAAGTGGTGAATTTTGGCTT GCTGTGGTATTTGAGGAGAG
DBH CCAGGATCCCATACACTAGA CTGGATACCCATCAGGACTA
PNMT CAAAGAAGATACCCTTGACG GCTATCTGTGGTTCCAGTGT
B-actin AATGTAGTTTCATGGATGCC CCTAGACTTCGAGCAAGAGA
of) TAIAZ
TE AlY ZAyE Windowg SPSS packageE o] &3lo] EAAY 3. 2 &
AdAdseE A+ Hay FFeAES ARSI d9six BEAMEA

(one-way analysis of variance)S 3+ % a=0.05 4=°lA Duncan’s multiple

St

range test= 7} Al H A FdS A4S
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4. 4 2%

D w4 A mE o FEEHAE BY 75T 2

hH A S7FF Wst (Table 4)
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7.

Table 4. Effect of Ginseng on the body weigh gain of rats with or
without immobilization stress.

H Initial body Final body Weight gain

Group . )
weight (g) weight (g) (g/3weeks)
Normal 179.11+£3.38 320.88%+8.99 141.76+8.83
Stress 178.82%+6.46 293.181£8.88 114.94+21.41
Stress+ R 180.19%+4.76 319.161£1.17 139.40+12.95
Stress+ Ex 178.98+3.46 309.371£2.68 131.54£15.25
Stress+ Exc 179.63%+6.31 317.221+1.51 137.59+11.54

V' R: Raw, Ex: Extrusion, Exc: Extrusion+ citric

() o, 2 AxZe] A (Table 5, Table 6)
¥ 24 3 24 FAE dxd, 2EAAS e o 2 A4 &
FAgk o Apolell Aol7b ypERA] gETh 9FE mAt FEEI FE+ AL w4t

FES HAT T AWENY FAL YRT, 2EA2T FHE T 2 95

4
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na FEFRTG G Aoz Yyt 2EHAE 258k oAl gzt n
st AT & ANEAe] AV & Fo® vyt gy vi FEES

A otz Hlste] AT b FA 7 AN F
o} e mak BEE A5 =7F

woll A ArEA L] FAZE shgkt webA dE e e

°of 237t = =AY FEEY TS AAEIH

Table 5. Organ weight of the experimental animals (g)

Group” Brain Liver Adipose Tissue
Normal 1.62+0.18 11.6+0.95 2.76%£0.688
Stress 1.55+0.15 11.39£1.031 2.72%+0.87
Stress+ R 1.74+0.08 9.9740.80 2.74%0.22
Stress+ Ex 1.77+0.18 10.12+1.03 2.37£0.82
Stress+ Exc 1.90+0.09 10.98%+1.12 2.21£0.76

D R: Raw, Ex: Extrusion, Exc: Extrusion+ citric

Table 6. Adipose tissue weight of the experimental animals
(mg/body weight)
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Adipose Tissue/ Adipose Tissue/

Groupl) ) . .
Body weight Body weight gain
Normal 8.53%£2.04 19.5
Stress 9.54+3.46 23.6
Stresst R 8.61+0.78 19.6
Stress+ Ex 7.631£2.52 17.9
Stress+ Exc 6.95+£2.08 16.0

D R: Raw, Ex: Extrusion, Exc: Extrusion+ citric
(th) B4, 8%, F49 57 (Table 7)

dE F&5 AF BuE citric acidet 84 €E FE A7 29U ¢ £
Ao 2 ey
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Table 7. Effect of Ginseng on the organ weights of rats with or
without immobilization stress

Adrenal Spleen Thymus

G 1)
roup (mg/100g of body weight)

Normal 21.86£5.65  266.04%£10.36 165.12+£24.14
Stress 31.65%£10.3  199.12+8.59 125.40+27.45

Stress+R 23.63%5.14 234.65%£9.86 156.01+17.03
Stress+ Ex 26.42%+5.71 227.29+18.83 136.21£22.85
Stress+Exc  23.11£0.18 200.93%28.27 158.79%£44.14

D' R: Raw, Ex: Extrusion, Exc: Extrusion+ citric
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(8})) &= catechomanie 3% (Table 8)
3t Al el H]3te] 9 norepinephrine ¥ dopamined T %

1=
n
7F Skt 2Ed A Fokate]l @} epinephrine §xEE tERT I FASES]

A% systemo] AAsA MLEHASES & F Atk 2EHZE Fa A Y
dopamine %7} 715532
w7h gastgh mebd s

dopamine®] &%= <t TAARJ] FFE WAL UFE & F Ak WA F

2k L
£
o
e
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tlo
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-
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k)
ek
12
(e
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ko]
aQ
3
j}
@)
off

Z59 AzFAHA 93 ayor IFEFEE 93 aHHgE dHIAS
7betR & we] nadFEE0] €% dopamined] F%E A} B =2 g3 &

LHERH AT

Table 8. Effect of Ginseng on serum catecholamines

Group? Norepinephrine Epinephrine Dopamine
Normal 180 193 207.29152.50
Stress 256 210 326.43+£104.48
Stress+ R 124 199 312.31£30.27
Stress+ Ex 480 149 252.92+100.65
Stress+ Exc 103.5 132 256.19+90.57

D R: Raw, Ex: Extrusion, Exc: Extrusion+ citric
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(v}) A GOT, GPT, Cholesterol &% (Table 9)

Table 9. Effect of Ginseng on serum biochemical parameters

Groupl) GQT QPT Cholesterol
(unit/ml) (unit/ml) (mg/ml)

Normal 51.04%£5.35 37.56+4.83 58.73+£2.93

Stress 63.80£6.98 36.26+14.64 61.53+6.55

Stress+ R 54.6418.50 30.12£5.35 61.51+7.61

Stress+ Ex 73.10£3.63 29.64£3.59 61.8716.10

Stress+ Exc 71.80%£11.10 34.88+£5.92 67.35+14.84

D R: Raw, Ex: Extrusion, Exc: Extrusion+ citric
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2) P Fuvt AL 2 HF
(7h Aelxzgel wE AT/, HoldFHF R Holas

Aol Ao WE AFZF7ES tzTto] v Rawb% S A9 <A Fo
H

2ol AFE el felHow wadrh W F2 el WwE AF T

= vk 44 FE(Raw) BT citric acidet 84 ¢EE vAdE FEFH(EXC)
o AT F7FEel FoAolA FUAN =& AFTIUHEFS YEHHAE v
Lo WE AFT7FES fFrolHolA 1%k w4k 3%l Hlal 5% AT F
Thgo] wokth Aol AARE mat A FET(Raw)o] tixdtol HlEl F7HS
o frefHelA= &%k v 4E FET(EXC)S gixzardd HE folHoR

ke vlak Rl el foA Aol dehbd fgh Holage B
T 7hol §e14 AFol7b YATL(Table 10). oleig Astz wlFo] % w), w4k
(e=]

ft

FEEC] A& FAINA AsE S7A7I= 2 dua ddHn Eg F
=3 vAEYg 4F FEI vl ATk o B2 9%FS sua & F 3
ot
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Table 10. Body weight gain, food intake, and food efficiency of rats fed

experimental diets

Initial body ) . . food
) Weight gain  food intake o "
Group weight efficiency
(2 (g/Tweeks)  (g/Tweeks)

44,37 12.45 b 0.067

C +3 00VNs +1.805 190.13 £35.91 +0.017Y
Rawd%  di4dsis  JO0R 2l oo
Raw5%  43.98 401 19 2B 55065,
EXC3%  44.22 £4.08  [T25 arsoeg 0008,
EXC5%  43.60 470  [POL 25020 s45800 G000,

DValues are expressed as mean*SE, N=6.

INS: not significant

PValues in a column with different superscripts are significantly different, p<0.05
YWeight gain (g)/ Food intake (g).

(W) Aolzgdel w2 Fopd At
A FEEO] AWEA wA= &dE AHRT] fdte] AWgxA e FAE
43593l Table 1191 YeERUI ATt A= dixtel vl&] EXC 3%
oA vt el 19 BE F7be] o4 Zelvt gtk wisk FEE

Bnougte] mXE 9L Fohurl 93 B AwxAe HEH adipose

Hl

=
=2
>
Ho

tissue¢! F113 F¢ A W*2 (epididymal adipose tissue)¥ FE 7 x| HFZZ
(retroperitoneal adipose tissue)®] FAIE =433l Table 28 AHHH F1
g Az S5 AUz dlxatdd vls] wik Folite] Awxz o
FAZE A& Fasts AEE vEddod FoAQl Aol sl 919 A
AN YERRo] mAF FEEO] Fadk AEk

Ui GRS F 5 Ava Besht fo8 Ans e egth sshAy
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HE fO U gaE oA vEFEEC WA gad st At

Ak WA £Z<Ql abodominal®] FAE diZEtel] v
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0%k
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EXC3%, 5% At} Brown adipose tissuex E&
kel fo A Zol7F vpeElUA] @3kth Brown adipose tissue® A AW F]
(WAD)I AW dyx] #3d& o]F=d AojA M2 & Fa3 9

WA A A ALY FHE AUAES A= W, Brown adipose

o
re
kv

tissueS d-& WA (thermogenesis) A D 22 A U A S AHetE 7)5S @dst
t}. Brown adipose tissuel] 2] H|EZ =g ole] Y= 232 Eoldoz Ty
@A 2l uncoupling protein(UCP)-1¢] Ex{dla BAT thermogenesist ©]
g ol Ao o]&Edt) wela  Brown adipose tissue’t AWz o] WA=
g S Lol ] f&] UCP-1 2ol 3k A7 2 st

s

Table 11. Organ weight of the experiment animals(g)

Liver Epididymal  Subcutaneous Abdominal retroperitoneal Brown fat
Group
(mg/body weight gain)
291.00 266.94 332,51 94.47 195. 46.3
C +33.22%  £15.14? +27.34° +19.351)° +27. 10QS +6. 73?“5
Raw3s  270.21 225.56 262.76, 97.56 168.69 38.37
AWSh +35.59% +56.79 +76.53 +30.80 +46.73 +5.52
Rawss  251.21 297.42 290,40 96.83 176.37 47.45
AWoTo 454 85 +28.20 +25.39° +30.14 +22.95 +17.57
EXC3% 22520 223.15 292.83 82.17 170.21 35.73
°  45521° +44.79 +73.90%° +20.39 +34.04 +9.67
EXCs9  236.36 241.08+ 308.81 87.77 169.32 40.06
° 456.20" 19.74 +54.16% +14.29 +37.08 +11.36

YValues are expressed as mean*SE, N=5.
INS: not significant

PValues in a column with different superscripts are significantly different, p<0.05
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(th v FE=0] 94 A2 Leptin 3ol nA= 4

nak FE= AU @F Fu2EE, FAAE F Leptin g ®stel] w1
4T Table 120 HENATE & Fel=dH =9 49 dxT 3} Rawd%, 5%
T el fFoHd Apolzb yERUA ekgtou EXC 3%, 5%wolAe izl
Hlal] folxox Frtetdith val FEE A Ee] Srtel wet 7oA WEe
YERA ¢kt HDL-cholesterol & & Foll §9% Zol7F gl
LDL-cholesterol& tHzxwoll B3] Raww > Fo%4 Ao|7} vepubA] kA
EXC5% 2 whxae ®s] #folAow F7hetaith. Rawel Hla] EXCi 9
LDL-cholesterol g#o] & oz Ett TGS A$ dZTH Raw3%, 5%
T2 A AolE Holx ¢re Whd EXCw2 tZET ¥ Rawel W&l {94 e
2 F718tdt. 8% Leptin ¢3S e 3ol 94 zo]E HolA rtTh

olAe] JHARX AnES Fgs XA Total-C, HDL-C, LDL-C, TGS A%
[e3]

i

%0

Rawt2 T3 F92% Aol7F AA T EXCTL iz 43| Total-C,

LDL-C, TG&Fo] 238 F7tste] v FE=o A tiited £2 dFE F

Table 12. Effect of Ginseng on serum biochemical parameters

Group Total-C HDL-C LDL-C TG Leptin
(mg/dl) (ng/dD)

c 9253.88 134.93 104.05 7451 2.21
+27.32° +26.86"° +22.71™ +15.62° +0.18"

254.77 139.38 97.71 88.40 2.35

Raw3% {5575 +25.67 +19.37° +22.37" +0.26
935.22 145.46 100.07 83.58 2.40

Rawd% 7874 +13.75 +19.38" +16.01" +0.38
303.43 136.10 139.62 138.58 2.08

EXC3% 1587960 +14.59 +£34.43° +£14.17° +0.52
291.62 133.00 131.23 136.94 2.29

EXCo%  £55751° +17.11 +9881%  +15.19° +0.13
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wA =Z5o wE Epididymal, subcutaneous, Abdominal A|WAE =Z7]|E

ot kol oA Abol7bF YERYA] gk UTE. retroperitoneal A
z

ol vl EXC 5%< AWAE A7]7F fFoH oz Ttk

UH(Table 13). AAE WAS #23 A3 iz 3) vk FE570 el {94

Aoz Yehy i FE=c] AWAE AV]|E #2754

Table 13. Cell volume in fat cell(x10%m® )

Group Epididymal Subcutaneous Abdominal retroperitoneal
679.64+274.02% 540.81+£295.57" 685.63+513.87" b
C S S S 576.30£365.61
Raw3% 724.23+372.57 674.82+487.49 799.98+446.74 549.85+92.41°
Rawb% 692.43+344.47 869.25+265.91 921.33+296.47 646.20+236.54°
EXC3% 950.59+295.26 713.45+540.61 906.22+350.38 577.29+188.71"
1024.58+290.95

EXC5% 742.43%+280.93 659.95£187.28 862.79£413.29
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A A E4E xzao] HlE]l Raw3%, EXC5%wS 7HAS A9 Rawb%, EXC
%A= Skl A4S JERNSITE retroperitoneal - thETol HI |

Raw 5% ol AWt ZFashs A& Uehdiddla & v 5 M= S7kst

Table 14. Cell number in individual adipose tissues(number/g)

Group Epididymal Subcutaneous Abdominal retroperitoneal
C 1887813 2709054 1066567 337260
Raw3% 438404 248070 197675 1172521
Rawb% 401174 1111833 1109034 126078
EXC3% 486468 1166969 1250693 1248657
EXC5% 348351 309053 261916 371476
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(Ah) "1AF % E-9] Uncoupled protein-1 mRNA 2o wx= ok

Uncoupled protein-1 mRNA 2&8S& S43 A3+ figure 1o LERN AT
RE g o)A Aolzh YEREA] e Skt

1.40
1.20 ¢

UcP-1 55

1.00 r
0.80 r
0.60 r
0.40
0.20
0.00

Raw3 % Rawb % EXC3% EXC5%
CT &

Fig.1l. Effects of ginseng Extract on UCP-1 mRNA of ob/ob mice fed
high fat diet
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3) WAy FAEHE ZHEAY AR AT

h AFT7HE, HeldAF H Holas

AYFE AFFHY, HlHAF L Holag
% Aol AA sEY 2

& gzl mE
(P<0.05). 2E# 2 o v]&] it Tl A

Frhete A@e wolAW fold Aol gtk Aol E&
A Aol glgith. B AGARN sEdsR s gad

2R Ua F7hes ARe Kol mite] AEdAR AR AT

AAetE a9E zZtu v AARE

Table 15. Body weight gain, food intake,

& Table 159 2t} A% %7}
oA folHon zasdrt

=7} Alo] A F

E‘to] 911:

.

rin
=Y :L
R
-3
Jo
o

Fol Wik F%
AE o= A%

and food efficiency of

immobilization stressed rats fed experiments with and without

ginseng
Group Initi.al body I?ody weight Food intake F.“o.od
weight (g) gain (g/2weeks) (g/2 weeks) efficiency
C 236.03+3.12"  80.59+6.60° 395.26+13.04° 0.20+0.01°
S 236.98+3.30 30.42+6.10° 313.44+11.15° 0.10£0.02"
Ga 234.10£2.39 41.84+4.88" 344.01+14.57° 0.1240.01°
Ge 236.23+2.44 35.1442.79" 310.6344.89" 0.11£0.01°
Gd 234.69+2.26 39.98+5.85" 334.31+13.29" 0.1240.02°
Gf 236.11£2.09 42.45+5.45" 352.35+18.48" 0.12£0.01°
C: Control
S stress

Ga: Hot water Extract (From Raw Ginseng)

Gc: Hot water Extract (From Extruded Ginseng with Citric acid)

Gd: 80% EtoH Extract (From Raw Ginseng)

Gf: 80% EtoH Extract (From Extruded Ginseng with Citric acid)
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7 4gTel F7] RAE Table 169 thehheh FH9 FoAE 2Eds ¥
Bl sl o4 Pas WYOH(P005), odF ok v FEoA o
ARe e ngon 53 Wi R Gizdd felfem s
(P<0.0B). =E#2 Rap A BAe ZARAD w4 Folwol A Pass 4%
2 ngon B3 i ol GidlA foAd gastgth wge] FAE wE
T ko] oA Aol Gtk cEwat Al WA B KA

i o] WA A (limbic system)dl F&FS F1 ol HIFAZFEEH ACTHE &
H S A=3ta, o3 FA A S A=38te] of~ 32 H Ak (ascorbic acid)®] Z4H]
9} #Z¥E| A 2~H E(corticosterone) 2] A FAAS EZsle] Ao v E =73A

G, FA% 2e WY Ul A% % mae] 240 FEA He 59
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Table 16. Effect of ginseng on the tissue weights of rats with or without

immobilization stress

Spleen Thymus Adrenal
Group
(mg/100g of body weight)
C 204.8445.49™ 168.24+15.42° 13.21+0.91°
S 193.39£8.74 126.16+£4.97° 19.08+1.41°
Ga 198.35£7.47 151.114£5.93% 18.09+£0.98°
Gce 191.63%£10.49 142.89+5.16™ 15.9442.33%
Gd 183.44+7.89 151.4446.19% 16.0441.28%
Gf 181.92+15.29 157.54+5.75% 14.60+0.87°
C: Control
S: stress

Ga: Hot water Extract (From Raw Ginseng)
Gc: Hot water Extract (From Extruded Ginseng with Citric acid)
Gd: 80% EtoH Extract (From Raw Ginseng).
Gf: 80% EtoH Extract (From Extruded Ginseng with Citric acid)

zEds R A 2 24 felder Padgon ni Rz A W
= YEhA gkttt 22 ( epididymal, retroperitoneal) 2 RE o+ ko] X}o]
Aol gsich ~Eds po A HzAe folAew SGNL v Rl 9
& Wste yeEhAl 2tk (Table 17).
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Table 17. Effect of ginseng on the tissue weights of rats with or without
immobilization stress

. . Retroperitone .
Liver Epididymal Brain
Group al
(g/100g of body weight)
C 3.49£0.10° 0.91+£0.07™  0.63+0.07™" 0.63+0.02°
S 3.11+£0.09° 0.77%+0.05 0.46+0.07 0.70+0.02%
Ga 3.15+£0.07° 0.93%+0.13 0.58%+0.19 0.68+0.01%
Gce 3.07£0.06° 0.96%+0.08 0.59+0.08 0.68+0.01%
Gd 3.13+£0.09° 0.87£0.06 0.51£0.09 0.69%0.02¢
Gt 3.1840.05° 0.88%+0.07 0.51%+0.06 0.70£0.01%
C: Control
S: stress

Ga: Hot water Extract (From Raw Ginseng)
Gc: Hot water Extract (From Extruded Ginseng with Citric acid)
Gd: 80% EtoH Extract (From Raw Ginseng)
Gf: 80% EtoH Extract (From Extruded Ginseng with Citric acid)

GOTE Rt = Ftel frolAo] ztol7b vepbA] ¢otir GPTE Gaw ¥ Gd
g o Frlete ¢S Bvh a8y o gES SD rat A 3eHA

$- 39~262U/L, GPTS] 4% 20~60U/L HH el 333t
Atk GOT, GPTE= zHe] Sfsi7t 2Age of 5oz v HEHA Hev o

A9 AE ol AonE AgHols HAE AYFTAA FAAA 22
eka v FolT GTOlA oMo Pastt 4 bt 2Ed

segasaEd £AE fogoR Fldgon g
=

A ¥ = BEFE BAH Table 18).
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Table 18. Effect of ginseng on blood biochemical parameters of rats with

or without immobilization stress

G GOT GPT Cholesterol Corticosterone
Toup . .
(unit/ml) (unit/ml) (mg/de) (ng/ml)
C 179.00+£9.84™  38.17+3.67° 54.95+2.62% 39.25+4.63¢
S 187.40+19.35 37.80+6.55° 57.11£3.75% 423.55+48.21°
Ga 184.20+28.51 62.20£11.90° 62.23+4.97° 371.98+63.02°
Gce 191.33+6.67 54.50+3.92% 55.01£3.58% 433.45+58.77°
Gd 168.60+4.83 57.4046.35° 50.72+2.59° 385.21+39.96°
Gf 159.17+6.63 47.83+1.51% 51.61+£2.91% 216.17+61.85°
C: Control
S: stress

Ga: Hot water Extract (From Raw Ginseng)

Gc: Hot water Extract (From Extruded Ginseng with Citric acid)

Gd: 80% EtoH Extract (From Raw Ginseng)

Gf: 80% EtoH Extract (From Extruded Ginseng with Citric acid)
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TH mRNA expression

C S S+SG

Fig. 2. TH mRNA expression in adrenal of rats fed experimental diets.

Data were processed with a specially designed software program based
on Ct values of each sample and normalized to B-actin mRNA (n=3).
Values in bars with different superscripts are significantly different,
(p<0.05) and expressed as mean = SE, n=3. C; control, S; stress, S+ GS;
immobilization-stressed plus 80% EtoH ginseng Extract (From Extruded
Ginseng with Citric acid)
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DBH mRNA expressin

C S S+5G

Fig. 3. DBH mRNA expression in adrenal of rats fed experimental diets.
Data were processed with a specially designed software program based
on Ct values of each sample and normalized to B—actin mRNA (172=3).
Values in barswith different superscripts are significantly different,
(p<0.05) and expressed as mean * SE, n=3. C; control, S; stress, S+GS;
immobilization-stressed plus 80% EtoH ginseng Extract (From Extruded

Ginseng with Citric acid)
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PNMT mRNA expression

C S S+SG

Fig. 4. PNMT mRNA expression in adrenal of rats fed experimental
diets.

Data were processed with a specially designed software program based
on Ct values of each sample and normalized to B-actin mRNA (n72=3).
Values in barswith different superscripts are significantly different,
(p<0.05) and expressed as mean = SE, n=3. C; control, S; stress, S+GS;
immobilization-stressed plus 80% EtoH ginseng Extract (From Extruded

Ginseng with Citric acid)
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(v}) PPAR-a mRNA H] o

Z+ ¥l PPAR-1 mRNA expression™= figure 50 WEFWHATH. PPAR-n
mRNA level> ~E#2 Fabo] o3 fFoxoz #Aiasdgon ofd iy

AR Felol freldom Frhehi A@e et

1.4

ppar—a mRNA expression

C S S+GS

Fig. 5. PPAR-a mRNA expression in adrenal of rats fed experimental
diets. Data were processed with a specially designed software program
based on Ct values of each sample and normalized to B-actin mRNA
(n=3). Values in barswith different superscripts are significantly different,
(p<0.05) and expressed as mean = SE, n=3. C; control, S; stress, S+GS;
immobilization—stressed plus 80% EtoH ginseng Extract (From Extruded

Ginseng with Citric acid)
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