GA0475

20
<

ol

Development of New products and

Verification of Superiority for
Promoting Export of Korean Ginseng

T 7] &

<
-
ol 3! Ik

- ol ol
51 ™ B0
=0 O RO
=3n
mﬁ R T
< H T
M s o
__oLH__LH_._._o
Ofl
T

Tor

Tor
ol

ol
RO



Ll ol TR
W.__MHHFW S mﬂﬁﬁm@.@g_oﬁo__o_.._:_:_zogol "
s K - 4olo~.o_u_.moao£opH RI <1 200 @)@l IFF ol
|I.:L|=.I ol oom_”_o._lll.Ar __.AoEA_o_nn_.TR.rlmu = o] o W K-
n__x._a_.ﬂ._l Ioe) = NS o o KOA R 5o 0 %ol of NI ol ofl K
ol 2 1k 2 B e R0 AT W Of R0 B W B0 W il ol K0 T L0 o
wE T e L I
Sl I = KWW w KWW W of e RO X &
ll unun”,zo S Iﬁo_”__.T_.T_.T I_H_of or_o_.._%._olﬁ._EL_Auﬂl_Ar%WIr: ol - ..
ar B <l = (0] —_ HI.II..
Mo.okw__“/am_“ﬂ N :ﬁ%dd#_.Tzuu_n%_.T:u:u?:uﬂﬁmm_.mﬂmm?ﬂomxm%_ﬁlxmot
= _ qm._d.ooo_o._.m..__._lm_.._.m.._d._#._ﬂ._._..__x_._ul_n_u_n%d.._._o_u_nAﬁ_,T__o_um:l
o_umo.._h__ow_/ me 5 ooo._x:|_._.+._.To._E_.T ﬁo__w_m
Ll_A = B g g Luu_._uu_._nn_.. .mu_nn_
ok B W fof T B0 o uﬂ_. ._Hn__.mo o o B8 o &l
FE I @S A & pr 0 ouw Fu 2 dr
_._._.|n_x = r___oaun_ro,. ol oF ST
I - o T =
K Rl— 4= T T N i+
= ™ R = m T - 3.
—_ [ = B m] I
A U H_ Of K- = .m_. [N M_l_m
= ATH__'__QHJ N —
24 ﬂ._Al._A._M - ok ™
o|_/.A\ Lm% o ._._“__.l
MEWMW._H 1Ho .mﬁ
ol 7 T < il o
_om. YEa
1o EE
H.,rl E_Eo._.zﬂhq_.o“_oaw
o Tz
KO _n._m_._ﬁOAT_..w
H__l H_._ _ <0 .
o N

r Meao
_._._ oI T® T
=S

Ho



al7

ol

‘mo

~

e
o

7K

Do Al A el A 2

AF-2A g 1

el shr)ael e g

ARHAT 3

Fh 574t

K

e R i B A

A A T 1

o

24 47Vt mot dEYYH T

ol

0

Ay

e

o}

A 5

o] A
Sy

SEREE RRE R

e,
A el 2 Aol A

o] 1L

AR sARAE ol A )

3o
R

ARAS

|

i low, A=

9]

AF o
A

o

T

3|
s

He

2

el wek A

'6(‘)]:

=9

7]

)

2910
AAL ] Aol AE FHAL ek wehA

1]

g

Aol v

M

il ] Al el A 74 A

3]

b

S

A &=

4

)l
7

el

)

el

M
W

Jo

F7F AA g Aol

o ARY As

koA
=3

AAHA

ul
=

A A FANA FAb QAT

'Q‘Eq’



e

Ak
=

Fol A A el A e <]

b 9

3|

o) g Fu

1o

o

SERRE N ME DI EE!

Al 3

fu
R

, B714HPQ)

—_
o

oy

Jo
o

"
=0

o
o

—

0

el
o

2t 3}

o7

b1 sistel el

S

3}

_/O
o
W

}3, meiglate] wAl A7

S

ER7A

el

ol

% ol

ﬁo

el

13
= .

aFaLat

el 7]

1 Aol 1189

wr
i

K
el

Hin

TF, i, vy

o AAEIAL. B4,

2k
=

Gl

L

o

-z o
B, T

Aol Al 4t Amak A

9]

Ho

el @

3

=
sz %

Fa

stk A,

=]
T'_T}*\:i

=
=

ol

o

T

o

xr
T

JJo
;onﬂ

L

el

K
<
=B
o]

ﬂ
do
;AT.C
A

7K

g

ToR

o
A

i
_Z.#O

Z

A

, AT

B4 gomisini¢] 4], Alkaloid®] ¥4



N

A A3} glutathione R4

N

)

;o.ﬁ

7h = A Aol o latat 8174t

o
~al

K
el

Hin

—
-

o Fruf el
o} A 1A LTHE

R o

T

kel
Rl

=
=

A

i

Aoz ey

p—

1

pir

)

B

R

=L O «
g “X

sk arel Ab

of Hsl FAl

o2 uERsT

—_—

0

o
4r

it
e

1]l
X

o)
HH

ir

7 gk Al 3412
Zol 817

B

B

o)

2HAIS

= 1y Ab

Al

o FEHAA T

[a13
=

Hlzbg o] QIAtAIES A HE

4

<
H

Jjo



Lokl M= FFskx ARAAl af kA

alhi o S = S~ o) B DAL s JE
o o o do (WOHWATE_ﬂ F o B 2n00 E o oA E dm o B
N2 my N I woom Fla®s o B
— —_— . j— - ) L.
Mo X S TR TH T 2 Ny ™o N
ol R H wa § 3 N OROR o = o % o N < m ES
3 A g = — X o T = T N = ) e X
P+ =< £ M o oR =l i Ee T - o
Wi 2] o + ~ ﬂ Zlﬁ o ) M T
o~ = X e T E R v _ R o Ak o X0 K o
TR N Telk _§z T w T T FHN_ R RRE P
oo < o o XS E o F ol & oF o o
o = o o A f— = wn o Ho — o = o o v o =
do Mo NP MR oS @R oy TR <o B T oE oy
o B 0 cRTSENES mw ) BT Ew mEw o
~ f =) by S T KA N ! oo
B oy B L EgPEVER R T . A T oL RO
— ERAS) = N X s A = o il X
B m w@ol ME M, F R g o W o R ww
Hg®Tw M e e o T X oo MO B =
a N T T T hwmy, ®mHETOD
%%ﬁi% M?W% ﬂﬁ? W= = " ° & q o= W
T Mo s X W m_xmnﬂi W SR TT e
Mg O %N W Tore oy ® W = 5o = SN T oo o
< ™ 7 o~ An X iy Laﬂ%% IR = s ;ao/xuﬁ_/
n By X @K o) — of e ™% T v M E 0 ol
Mﬂnﬂﬂ%ﬂ nhqﬁ_zﬁmuﬂu%ﬁ% n_./umuuﬂlw mﬂwwﬂom@ %lﬂﬂow
< N ; N H = T
- e Sy I TR oo o o e um® Tmoouyg
o 5 ~o ‘,mﬁ o MR 0 :.;E — = © nt XK= Z,.# <A o X X
AV SR N 3 R oy o= 59 = Ea N oy
N W o ) Zn < oy . & o e
W oF o R oy = MT o wﬁ b i o Uﬂ..mr o ge < CGE om W o o
0 ) = o T o0 T o =3 —
awﬂJHAT maw,iﬁ%ﬂoﬁxﬁ aousxe oaﬁﬂﬂm @Aigmﬂw
R ErIPgwuzl oIT® Bt o T Ay
W Jo > ﬂAr ol 2 H o iy H Nd ME = 0 M% oF o JME e M KZu = ow i
E N o = W T LMK < . W 5 A I
R X o el = ~ N I B - O po & = A
R ooz 0 e o TR o ) T T Roayog¥n
g W JI K X m 2 7a E ‘ul, e ﬂL oﬂa O o xR ~ O s ,ml -
g = . o <F 1%! N ;o.ﬁ ns.u ‘.:1_ .8 et _zT.c ~q A.rv N y OT
T M o I Bo — W = ° 0 S U o=
o < W = g 1 ~ GO Ho o T oo % = T T
i IS ) A o = 1 el N ™ of o - S MR
X fom HWL ﬂ ﬂmﬂ H Bo ‘uAIL 1 @E MT M ﬂ Mﬁul fv_AII ,N_,_u n_mo umO Nlmm EL 1% ﬂ ,Dl % % ,O' ﬂ%ﬁ M]_M
OE ‘_ﬂmu _E ,.* S & W il =T a 1__/I ~o e M_r.o éo N Y :o _&E m < m .C o = HT.: =0 __Zo
ol R elwyw=8y *Exv P AL S T
o & o ~ A S 2% g - > z : 28 X o) T B
2 =% N TRERHPT L ERK® X o

As}
N

AA A A4

-

41t

]

(o)



Abgrel AU ATEE ARF FATE o] §3 AMAEY UAMAE AATE
TFE A4 A QA Adels BFE 1849 2EE A
Z S|

= Wo] AAF= TFE= C-35, C-36 i+ (Bacteroides &
5o #FATG. €35, C36 wFel 0§ A AU
ginsenoside Rg3= ginsenoside Rh2Z 2] A&A oA C-35 & S

= TE T
AMALEU I 98 A 7] Ad 25 ginsenoside Rh2E AAlA o] Z7hslgl o, 19}
& W2 ginsenoside Rg3+ 43T o] HEREE2 C-35 dFE= C-36

dF7F v AeA Fojskdk. C-36 #Fe] od §4F )29 ginsenoside
Rh2& 9] Agtgo|A C-367F7} ginsenoside Rh2E HZ oz A & =
Aol s ww= AAEs] 98 EAATEU EEE 8 5lA7

Rh2¢} compound K9 ABAAS ZAsE A3 ginsenosideE A
o] FEv oF 05-1%% Aoz A7t

WA ginsenoside
2k

S ICRIEE

o (PGS 3H714PQ)e g =] nudT

D F d2=F 170 % dEs F55 & vug. PG (333 %) <
PQ (40.1 %)

2) &v] BEEo 48§ : Hexane® 3, ethylacetateE &= PG ¢ PQ+=

ZFel7F gloy butanol®gol= PG (645 %) < PQ (1062 %)°lfx
A3 PG (1633 %) > PQ (7.53 %)°] At}

) F APxde] 3hEF 0 PG (519 %) < PQ (11.69 %)

4) A4 Abxdel EFF 0 Rbl& PQ (45 W) > PG, RetRgle PG <

PQ(2.49 i), Rgle PG (056 %) > PQ (031 %), Rb2+RctRdt PG
(044 %) = PG (0.46 %) ©] %Lt}

5) #akslEo] ek Ferulic acide] @#Ho = 34+8 uf conjugated ferulic

acid= PG(12.45 mg%) > PQ(7.04 mg%)

6) kg g PG (1287 %) > PQ (7.94 %), A= A=

PG < PQ °|%+&

7) Nucleosides® &% : PG (97 mg%) > PQ (94 mg%), @& A<l

adenosine PG (59 mg%) > PQ (52 mg%)

8) Gomisin N ¢ #HZ : PGolE &4, PQol+= E4=



9) Spinacine (alkaloid)2] A% : PG=PQ
10) £.¢F @ Ginsenoside Rb1 PG (PQ, Rgl> PG) PQ ; AHd oA <]
stk PG > PQ, 2= PG < PQ, Antioxidants PG > PQ, gomisin N
< PGellARE &4,

th Ak (PGS 3714HPQ) oFe] &% Hla A
D ZAgas (J4Ad) @ 82 94 89S gyer IR, dR&s, Wy
F=7] 2 oyl 43 F3F Y, Ao dste] WAEE AgEE S3d
$eF (225 9), FEF (U5 ), BEF 00 9 BE3HY] A, B8 F 1-34
F(Auy)), BeF 356417 (Fuk))o] AH A AAse] fE-uks
#wAE ZAsAt 2 ARG, dREE, AL-8F AN PGre NX}
2ok PQTS convex® S UERUIQ T, Wul-g 3 IMo| A PGTT PQT %
N & mgow b det-8% A= PGEol convexd, PQol NX}
goz AFute]l A el o] w PG thH] P ZFFEFE 101 7 HER
PG7} $-Al sttt

FEFAARY] AWy AFARE FTHsY AFEARE W ﬁg}gﬁ% )
di oA PG > PQ, €R&X0A PG < PQ, #Wutdl A PG(=t)z1) > PQ,
b el PG(=t)2)=PQ, A2olM PG (0.12 T45) < PQ ( 0.14 CA
Z)0 & YEbgTH

UJ—E 75_ Oﬂ/\i X]% . ’
PG7]’ PQEE} o A2 ‘HMIL, AgFA PG 012 T

2) AFRSAE, FAsE e Ao A8 (FEdd)

AlEs e 70 % 'S AAE, Iz LA FEAE 28s 94
of 253 Folsta A e AR RS FEF ve 1459 ARE FAEA
o 14% AE oA v-GCSell el 3F4 AEs BEF &3 flsla, umA
13F9] Az e} PG PQw2 WA BHuh o &3rF F9kth 13% 9

A3 FollA 3F] A% (v-GT, &4kst 28, GR)IA PG PQT2 22 &

< YEla, 3 BEEg 8 fEuiAta Al 659 A% (GOT, GPT,
cytochrome P450, AH, GSTS 249} glutathione H%)ol A PG PQ+ Xt}
FotATh O BEAE AR FolA EFAEAE EFET 4F9 AR

(SDH, LDH, ALP, AD)% PQi*°o] PQwH.t} 4319



Y oh
=
oy N

_.EHT

o
B
<

do

Cl

d
FAth A2 2 EtOAcH-F,

A%
7}3]

3
oz

)
3

~N

Feh PGato] PQRTE ©F

A] 3]

N

—

ato] 62

= NER

Ak
=

34121744

PGe] AEELS 25 %, PQue AEES 5 %=

—_
o

<0
o
o

,w.o
oF

A W F

AfrEA A F

0

Al PG7} PQETH T

\‘W
B

ol

e

4
By

TR
do

NI
</
v

—~
;OO

spa e,

7 PGare] PQ Ko 1.88) 7

Fel PGaol PQE. T}

3|

oj

—~
o

7o

e AeY

1

1 A2l delA <

= =
= °

ol PQ7F PGET}H A

o)
T

—~

;OL

o

oo
sl

)

ol

7h = AA A o] ane At 3174

o
i~

X

Gl

ol

xr
g

Jo
o

K

71\ Sy Al

Qi

o)

%T

il

ol

ol 7 o] t}.

Sy

o2 ueh g Al

N5
)l
oR
¢
W
A

el

A7 A B

]
=

ity

kv s
=

o ANE A3

oA SE8E

Z

S o]
= H

Aze] v Ax w4y T



W
ok
Ro MJEI
el Wdl .
T = TR T
— s OM‘PJ_H
S o uﬁTmA
03 w = ﬂmuoPRwon
! &e ma_émuoo,é =
9 = LT 5w g
0 - mS AgREO zo,mo 5
%dw um ji1m|RC7‘| ETMM
<2 IS 7 i
= T T ool .4%. ;
R S H%@m@ e wma@w °
T J X a X
S @ @W Wwﬂ]l,% o ﬂiﬁﬁmﬂN chfﬂ
g Arcdl. Buo,t%dr wﬁé ﬂ,m.evwﬁl Vﬂgoﬂa
o rew 4%@1% 2 %%@a@ waa%%%ﬂ
01_” = Jlo J 8 D.A OLLLF Mo 3 ﬂ”ﬁ&;ﬁh@ ﬁoﬂut o iolo .L.L
1rq ,._uoo:u]_l atAU\HL Aﬂy ,Iﬂloﬂ_wmp L:.wo_ﬁoc‘nkl T
B W Lw%y o @mﬂzo 5 rs T fio b i
mmﬂn uﬁeraﬂﬂ . o 8 ,Nrowa E,W ﬂiaaurao ol mJELaowLV
7@@9 £ E i & x = Ax g 4ﬂﬁo;aq
L.v:.u _,oo]ﬂﬂ o ‘m.‘_SU‘.monMXﬁ EZ 1\):Ao 2 - ]Lo o
G mﬂyo7 RV wotﬂzrmo ” uegﬂkgn ﬂ;d%%ﬂﬁo
ﬁox M.uxo = — _ﬁam.on AOOJloow i ﬂ.modl falies
le|Mﬂ alt] €1LF e 19.,C - LLIAAO
aeew ﬂ7qo.£u o wmm o) Lao,ﬂ ou(lﬁEﬂ mﬂmoglwﬂ
odw ﬂ?gﬂ ) _s.mosuf% = iao v T mMémmoLaoCT
p 7 o © Egomc>¥> "= gaoee ) el
m %%aa ) Sm = B o gogv MLOf,Jo
S w7 E g%1eu 7 Lﬂonp X w e
Ho © fo < oy %0 < 2 o B a2 <° P 3 I e puia f
wo 1}&@ ﬂ]mﬂﬁgo}mﬂmr 5 < m),mo W ﬁ ﬂmméé%
R qow_z Hfﬁoﬂ;% ) I T ]
_oo onbﬂl@ ‘;041 o) = X}ﬂroﬁara Ew@l Eu& G&ruml i
W ﬁauﬁﬂr i} AoALuI.WZT X,;HoAl.‘_CQ]A _dePoP Edlnw
o nourmﬁl ﬂH_zT?a o gomkw(ﬁPo» X ﬂrwefP
= # o L.#E?Mmoa@ ﬁﬂgmaoﬂkﬂ ammoofmopmw
s _,%mﬂ@ﬂ ﬂwgﬂs%m @@E@W%%@ szﬁouﬁﬁ,f
rErE ifx&? ]T} QS??
_ =T , 2 = =
= Gl ﬂ?_o &o.wjo tdlmﬂ% LfgmﬂWﬂ 5@&. oumweT
o8B o ° % E?#%mﬂﬂ Laoﬂ_.Jl_JmE 6]
dl.l O“ruSoll»ﬁ — %ﬂyi e = 1L_|D..
Hmhxﬂgﬂﬁmzofi QOLMJ
mﬂbﬂzoﬂololﬁoxo(hﬁo MEiMoﬁo@an_Al
zﬁ(w\mmDmuﬂo&oM‘_ﬂoaoMMdu%o iofé&o mﬁlﬂ
Amllwklodo_@ldﬂwmo ETE oﬁtdl.ﬂdl.MOM
= ]?:AoﬂuG1F4dnL1quo]
ﬁ]u Pxﬂrxﬁ S H X &
qOOﬁE 1?& Hag
T T ) Nuﬂﬂ o JI]L
__ aon <o 5T
o ° ﬁodlmWﬁTP oo Vi
ﬂmﬁicom 5 2
o° o ¥ > X * %
Oﬁ _A_lZl,L,Jll
@%%uo,q
_Eo&lxx_,o|]
Hgoowo
"N

ch) = .
gz gy
nwg



ol

el

212 PQ

~
o
e
ﬂ

™
~

Bt} PG7F ¢

5}

PG

AT}
PGXE} PQ7}F

PQXT} PG7} H

R

L

dH A

1

.

s}

skl Absel A

ol v S Acketm B 5

ok
2}

gkort, A&l lojA

1S A

]
Wy 2

al

A

9]
wesd 23 PGRY E 5 vk PGUR A w3

Hzgo] PQEG At

Fol wokout AU

PQ

S
T
h=4

3

R

7t

e}
Fe

).

kel
=1

of di3] PQBT}

star AW o7k A7l

S

3T

TF A €]

PGS PQ
=& PQETH PG7Y
A

] 9]

a4

2) A oA
PQ7} PGET} ¢

Aol A =

=

oo
el

o
=

;QL
0

~
70

jlN

N
B

~
;OO

—~
;OO

ol

gace]

o

O~
T

, AEFAA = PG7F PQRTH H

2ol glew, PPDA ¢

2 oA Ak

oS
Z
Tl

d

R

=i ] oS

7‘51_

By
S

]

W FolA Relel

p

A PGS PQ

&ttt

S

Ay
23!
—_

o

2
1A

R
.

]

o

]

o

A4

s

d

t11 Rg3

S

|
=

~
;oo

M

—_—

0
alil
i%)

i

al|

—~
1o

J

P2
o] PG

PQET} PGell Wo] &

= &4 %3 Rgle
PG7} PQET} -4

Rgle =4

o=

Ay
e i

stk 28y PPDAl Q144

]
- 10 -

o

R

&

Z}
-



A e A2 W PG 2o PQel o @&

opat

=
=

Ht}h PQol worn= PQ

B

701-

=

]

o

a4 2H&

5}

Rg37} AAEER olg e A% PGRT PQI

o] 2]

A AR

p= R
=

o PG

15 4o Abgrol 3

1]

2} 887 Tl A

2

A]

e
-
hin

i

%
R

\mo

1
Z}
o2 AE NEE

o PGS} PQE: 72

g Aot}

i oF

g

ol

B

& et

3

<R

11



SUMMARY

I .Project Title
Main title : Development of New products and Verification of Superiority

for Promoting Export of Korean Ginseng

Sub title 1 : Marketing Strategies for Export Promotion of Korean Ginseng Products and
Marketability of Newly Developed Ginseng Product

Sub title 2 @ Efficacy Analysis and Development of New Korean Ginseng
products for Export

Sub title 3. Comparative studies on the physiologically active components of

Panax ginseng and P.quinquefolia

II. The Purpose of the Research and its Importance
1. Marketing Strategies for Export Promotion of Korean Ginseng Products and
Marketability of Newly Developed Ginseng Product

The export volume of Korean ginseng products has been diminishing since
1990 because of their weakened competitiveness in the overseas markets.
Nowadays, Korean ginseng products producers are faced with lower price
competitiveness and inferiority of marketing strategies in the foreign markets.
Furthermore, the superiority of processing technologies is being threatened by
other developing countries like China and Canada. Thus, it is required to
make a dramatic turning point for the export promotion of Korean ginseng

products.

The objectives of this research are to examine the existing export
strategies of ginseng products, and to make some new export marketing

strategies in order to promote the export of Korean ginseng products.

2. Efficacy Analysis and Development of New Korean Ginseng Products for
Export
The Purpose of Efficacy Analysis and Development of New Korean

_12_



Ginseng Products for Export were to investigate the processing of C.
millitaris containing ginseng as new food source, snack-type ginseng,
reforming ginseng products containing the intermediate moisture, ginseng
products by extrusion technology and development of ginseng enhancing
anti—cancer activity, respectively. New product development based on analysis
of competitiveness and consumer preference between Korean Ginseng and
North American Ginseng will be enlarged the korean ginseng export in global

market.

3. Comparative studies on the physiologically active components of Panax
ginseng and P.quinquefolia

A claim Panax ginseng (PG, named Korean ginseng) raises heat, while
P.quinquefolia (PQ, named American ginseng) reduces heat.” has been
maintained for about recent 30 years by some physicians of Traditional
Chinese Medicine (TCM), since the TCM drug’s characteristics of PG and
PQ belong to Yang(F%) and Yin (f&), respectively, according to the old theory
on Yin and Yang described in the TCM books. So, they say that Chinese
preper PQ.

These studies have been carried out to conquer the fallacy claim and
expand our foreign trade of PG. These researches were planned in order to
compare PG to PQ in the respects of the physiologically active components

and their pharmacological efficacy under the same experimental conditions.

Ill. Scope and Contents of the Project
1. Marketing Strategies for Export Promotion of Korean Ginseng Products and
Marketability of Newly Developed Ginseng Product

To achieve these objectives, 1) the present state of Korean ginseng
industry and the existing export strategies of ginseng processors were
examined, 2) the ginseng market structures and trends of four main import
countries like Hongkong, Taiwan, Japan, U.S.A. were analysed, 3)
questionnaire surveys on the foreigners’ consumption of ginseng products in
each country were conducted, and finally, 4) market segmentation and making

new export marketing strategies were implemented.

2. Efficacy Analysis and Development of New Korean Ginseng Products for

_13_



Export

The objectives of Efficacy Analysis and Development of New Korean
Ginseng Products for Export were to investigate the processing of C
millitaris containing ginseng as new food source, snack-type ginseng,
reforming ginseng products containing the intermediate moisture, ginseng
products by extrusion technology and development of ginseng enhancing

anti—cancer activity, respectively.

3. Comparative studies on the physiologically active components of
PG and PQ
Following studies were done by the two major parts
Part 1 : Comparison of PG to PQ on their constituents
1) Yields of total extracts and their solvent fractions
2) Contents in total ginseng saponins and each ginsenoside
3) Contents in antioxidants
4) Characteristics investigation of acidic polysaccharides and their
contents.
5) Contents in nucleosides
6) Dection of gomisin lignans
7) Detection of alkaloid such as spinacine
Part 2 : Comparison of PG to PQ on their pharmacological actions
1) Tonic activities such as blood flow rate (BF),
blood flow velocity (BF), heart rate (HR), blood pressure [systolic
(SBP), diastolic(DSP), mean(MBP) blood pressurel, and body
temperature (BT).
2) Hepatoprotective and antioxidant activities
3) Robustness (antifatigue activity)
4) Antithrombotic activity

5) And their significances

IV. Results and Proposal for Application
1. Marketing Strategies for Export Promotion of Korean Ginseng Products and
Marketability of Newly Developed Ginseng Product

The marketing basis for the export of Korean Ginseng products like

appearance of Ginseng root, cultivation years, and the traditional fame have to
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be substituted for the emphasizing of functional differences, various products
line—up, and modern senses. And it 1s required to develope the practices of
consumer-oriented target marketing in accordance with the widespread

selective purchasing behavior of foreign consumers.

2. Efficacy Analysis and Development of New Korean Ginseng Products
for Export
1) The processing of C. millitaris containing ginseng as new food source
was fortificated the efficiancy of ginseng and C. millitaris. Cordycephin
contents in C. millitaris also increased. Bioconversion of saponins in ginseng

was occured C. millitaris products during cultivation period.

2) The processing of snack-type ginseng consists of raw materials(ginseng)

— Screening of raw materials — remove of small roots — washing —
slicing(0.1cm) — sugar solution(sugar, high fructose, honey syrup, glucose,
citric acid) or trehalsoe —1st boiling in sugar solution(40°Bx) — boiling for
10 min — Standing for 40min or vacuum impreperation — 2nd boiling in
sugar solution(60°Bx) — boiling for 10 min, addition of Jujube ex — Standing
for 40min or vacuum impreperation — addition of anticaking agent — shortly

washing — freezing drying —package

3) Development of ginseng products as the intermediate moisture food was
estabilished extrusion condition for prepared ginseng tea using extrudate. The
extrudated ginseng tea contained brown rice(15% ~30%), dunggle(15% ~30%),
green tea(3%), black tea(3%), ginger(6%), respectively.

5) Development of ginseng enhancing anti-cancer activity : It was screening
lactic acid bacteria in intestinal and commercial microbials. 18 strains was
selected. C-35 and C-36 strains could be converted saponin to compound K.
C-35 and C-36 strains increased ginsenoside Rh? in saponin and decreased
ginsenoside Rg3. This activity of C-36 was stronger than that of C-35. The

optimal percentages for conversion of ginsenoside Rh2 by C-36 were 0.5-1%.

3. Comparative studies on the physiologically active components of
PG and PQ

_15_



Part 1 : Comparison of PG to PQ on their constituents
1) Total extracts by 70 % ethanol extraction : PG, 33.3 % < PQ,
40.1 %
2) Solvent fractionations : PG = PQ in hexane and EtOAc fractions ;
PG, 645 % < PQ, 1062 % in butanol fraction ; PG, 1633 % > PQ,
753 % in methanol insoluble aquous fraction (neutral sugar fraction)
; PG, 14.38 %6 < PQ, 23.37 % in methanol soluble aquous fraction
3) Total saponins assessed by color reaction:
PG, 519 % < PQ, 11.69 %
4) Ginsenosides assayed by HPLC method :
Rbl, PG < PQ (45 fold) ; Re+tRgl, PG < PQ (2.49 fold) ;
Rgl, PG, 056 % > PQ, 031 % ; RbZ2+Rc+Rd, PG, 044 % = PQ,
0.46 %
5) Antioxidants as ferulic acid : Conjugated ferulic acid, PG, 12.45 mg%
> PQ, 7.04 mg%
6) Total acidic polysaccharides : PG, 12.87 % > PQ, 7.94 % ; its acidity,
PG < PQ
7) Nucleosides assayed by HPLC method : PG, 97 mg% > PQ, 94 mg%
; adenosine, PG, 59 mg% > PQ, 52 mg%
8) Gomisin N in hexane fr. : PG, deteted ; PQ, non
9) Spinacine (alkaloid) : PG = PQ

Part 2 : Comparison of PG to PQ on pharmacological actions

1) Tonic activities assessed by clinical test in 8 young men after once
oral administration of three kinds of dosages such as usual (225 g),
middle (45 g) and high (9.0 g) doses.

1-1) Dose-response curves

- BR, BV, BT: PG, N-like ; PG, convex curves

- HR : PG and PQ, N-like curves

- MBP : PG, convex ; PQ, N-like curves

1-2) Efficacy in usual dose

- BR ‘PG>PQ> control

- BV : PQ> PG> control

- HR : PG=control>PQ
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- MBP @ PG=PQ=control
BT : PG, raised 0.12 T < PQ did 0.14 C in usual dose;
PG reduced 24 C > PQ did 0.08 C in middle dose;
PG reduced 0.12 C < PQ did 3.5 C in high dose
2) Hepatoprotective, antioxidant and drug-metabolizing activities on carbon
tetrachloride- induced hepatotoxicity in rats after oral administration of 70 %
ethanol extracts of PG and PQ to rats, comparing Schizadra Fruit extract
(SFE)
- PG, PQ and SFE were inactive on ¥-GCS among 14 kinds of biochemical
and hematological parametars in serum and liver tissue.
- PG and PQ showed stronger hepatoprotective activities than SFE in the 13
kinds of parameters.
- Antioxidant and hepatoprotective activities in ¥ - GT and GR indicators :
PG = PQ
- Six kinds of parameters such as GOT, GPT, cytochrome P450, AH, GST
and glutathione : PG > PQ
- Four kinds of indicators such as SDH , LDH, ALP and AD : PG < PQ

3) Robustness (antifatigue activity) assessed by swimming test of mice after
oral administration during 3 or 6 days

- EtOAc fr. total saponin fr., 70 % ethanol ex and water extracts after 3
days’ administration : PG = PQ

- Survival rate after free administration of water extract during 6 days : PG
25 % > PQ 5 % after swimming to 180 minutes

4) Antithrombotic activity followed by ADP and collagen-induced platelet
aggregation, utilizing human platelet : PG, 1.8 fold > PQ

B. Proposal for application
1) Ginsenosides and tonic activities

It has been known that Rgl gives stimulation action on central nervous
system (CNS), while the most ginsenosides such as Rbl, Rb2, Rc, Rg3, Rh2,
and Re possess suppressant action on CNS. Our study on the tonic activity
of PG and PQ after oral administration to young men with the usual dose of
2.25 g revealed that PG showed the stimulation on BR, BF, HR, MBP and
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BT, whereas PQ exhibited the suppression on HR, the stimulation on BR,
BF and BT, and no action on MBP. The five kinds of parameters are known
to be controlled by the autonomic nervous system (ANS) innervated by
sympathetic and parasympathetic nerve fivers.

The wusual dosage of PG and PQ induced the stimulation on the five
parameters regulated by ANS with the ratio of 10 to 7, suggesting the
possibility to be reasonable for the claim maintained by some physicians of
TCM.

2) Acid polysaccharides

It i1s well known that the stronger acidity of acid polysaccharides, the more
potent immunopotentiating activity. Content in acid polysaccharides was
turned out be richer in PG than in PQ. However, acidity of acid
polysaccharides of PQ was proved to be stronger than that of PG, suggesting

that PQ might be more potent immunomodulator than PG.

3) Hepatoprotective and antioxidant activities

PG and PQ differed from each other in the aspects of hepatoprotective
mechanism; PG was more potent than PQ on drug metabolizing system in
liver, whereas PQ was stronger than PG in dehydrogenase enzymes.
However, both of PG and PQ exhibited the similar antioxidant activity,

although the anti-oxidant component of PG was richer than of PQ.

4) Antifatigue activity
Various fractions and extracts of PG and PQ showed the similar antifatigue
activity. However, PG was proved to be more potent than PQ in respect of

survival rate in swimming test.

5) Antithrombotic activity
The activity was assessed by antiplatelet action of PG and PQ. PG was

twice stronger than PQ.
6) Proposal for further researches on PG

The characteristics of PG and PQ differs more or less in the constituents

and their pharmacological activities. The distinction between PG and PG
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should be reflected in the production of new preparations and the strategy for

new drug development.
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3E 4 <14 Ao 10a(300%)F Ak gt

G )

Y AAAE AT
- 1998 1999 2000 1998 199 2000
L] 87,479 89,479 91,269 129,616 101,709 | 103,743
(5.3) (2.3) (2.0) (46.5) (-21.5) (2.0)
EXdx®E | 771,730| 801,136 | 817,159 630,612 886,550 | 904,281
(10.6) (3.8) (2.0) (-5.2) (40.6) (2.0)
ZHy 944,300 | 976,651 | 996,184 | 1,051,163| 1,063,781 | 1,085,057
(10.8) (3.4) (2.0) (-10.2) (1.2) (2.0)
H) 2] 515,536 | 467,400 | 476,748 368,192 332,914 | 339,572
(67.4) (-9.3) (2.0) (41.0) (-9.6) (2.0)
2] 132,665 | 143,400| 146,545 86,167 122,184 | 124,628
(45.5) (8.1 2.2) (-26.3) (41.8) (2.0)
A A 416,534 | 359,601 370,195 339,464 362,889 | 373,572
o (-2.8) (-13.7) (2.9) (29.4) (6.9) (2.9)
°f AAEr | 1,945126| 2,039,110 | 2,059,501 | 1513,080| 1,668,293 | 1,684,976
H| (16.4) (4.8) (1.0) 2.7 (10.3) (1.0)
2] 4,896,625 | 5,001,070 | 5,151,103 | 2,841,991| 2,459,919 | 2,533,716
(-1.3) 2.1 (3.0) (-5.8) (-13.4) (3.0)
7)1 7w) 225278 | 238,190 | 245,336 138,230 204,116 | 210,239
(17.1) (5.7 (3.0 (8.3) 47.7) (3.0
T 112,079 116,016 118,330 28,250 29,529 30,120
(-12.7) (3.5) (2.0) (38.6) (4.5) (2.0)
2] 280,292 | 299,060 | 302,051 141,501 185,416 | 187,271
(-1.0) 6.7 (1.0) (62.1) (31.0) (1.0)
27 10,327,644 | 10,531,384 | 10,774,421 | 7,269,256 | 7,417,300 | 7,577,379
(6.3) (2.0) (2.3) (-0.3) (2.0) (2.2)
A&z | 5826,879 | 5,624,179 5,511,695 | 2,343,334 | 2,182,572 | 2,138,921
7 (27.5) (-3.5) (-2.0) (13.7) (-6.9) (-2.0)
A 77b [-1,619,552 | -1,247,086 | -1,284,737 | -657,770| -612,227 | -630,646
I3 (-48.9) (23.0) (3.0) (-36.9) (6.9) (3.0)
1l g 4,207,327 | 4,376,093 | 4,226,958 | 1,685,564 | 1,570,345| 1,508,275
(20.8) (4.0) (=3.4) (6.4) (-6.8) (-4.0)
7 14,534,971 | 14,907,477 | 15,001,379 | 8,954,820 | 8,987,645 | 9,085,654
(10.1) (2.6) (0.6) (1.0) (0.4) (1.1)
g YA 48,449 49,691 50,005 29,850 29,958 30,286
g Akl 44,787 45,073 49,977 37,130 36,927 41,773
ojolF -3,,662 -4618 -28 7,280 6,969 11,487
T (0 )ore HEE U] SHE
A8 FEFSE A EE, A ASARR, , 2002, 2.
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1990 33.4 65.4 102.3 50.9 252.0 23.6 275.6
(12.1) | (23.7) | 37.1) | (18.5) | (91.4) (8.6) (100)

1995 28.7 28.6 68.1 8.4 133.8 16.8 150.6
(21.4) | (21.4) | (50.9) (6.3) (88.8) | (11.2) | (100)

1998 14.5 18.1 97.3 24.2 154.1 3.1 157.2
(9.2) | (11.5) | (61.9) | (15.4) | (98.0) (2.0) (100)

2001 16.5 21.2 112.9 46.6 197.2 9.7 206.9
(7.9 | (10.3) | (654.6) | (22.5) | (95.3) | (4.7 | (100
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AFEF AL Fol(EH: M/T)

2 p 2= 1990 1995 1998 2000 2001
T A A 103.6(31.7) 141.6(29.5)  95.5(28.1)  102.7(22.7) 109.0(18.1)
a7~ 67.9(20.8) 11.5(2.4)  489(14.4)  85.9(18.9)  87.7(14.6)
TAT Y 8.0(2.4) 30.0(6.2) 8.3(2.5) 11.42.5)  10.9(1.8)
AR e 44.8(13.7)  53.8(11.2) 12.9(3.8)  24.35.4)  17.5(2.9)
FIacgg 47.5(14.5) 175.6(36.5)  95.9(28.3) 144.9(32.0) 207.2(34.4)
gy 15.0(4.6) 30.0(6.2) 23.1(6.8) 1.1(0.2) 1.0(0.2)
THAE 19.05.8)  34.5(7.2) 4.3(1.2) 9.4(2.1)  18.4(3.0)
7] B} 21.4(6.5) 3.8(0.8)  50.4(14.9)  72.7(16.2) 150.9(25.0)

A 327.2(100)  480.8(100)  339.3(100)  452.4(100)  602.6(100)
SR
A Flabeat

A A Fol(Rh=elatTAhE Hw, 1998
320019 AAZEA A EHAQ F7HEAE YER A gloh 20019 4
FTAEE 6026F 2 A 1990 % tiv] 84.2% F7FeE g Relth 2001 =] A
e TS BW A=Y AvE 344%, A 18.1%, 712 14.6% 2 A
& HESE AAS Apeb o 7] 2% 19909 52.5%00 4 2001
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(A4 7] 2)
$2/100g
$16/100g

8.0

R

2.3

$5.0/100¢g
$11.5/100g

¥2,052/kg

¥5,939/kg
2.9

A A 2=AE

76
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* 2003
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8796(2003 elZ)=A 1990 HE FHL7hA i A1 e HlE2 of 27t =

K
O
r'O

° PN
ANeE & F
e dxd

TE42(1990~2001)

7 A% W 3 &
rax | 2 [TwAE | 24 | wx [wmaE| a4 i
1990 68,806 10,247 79,053 22,614 62,605 85,219 164,272
(41.9) (6.2) (48.1) (13.8) (38.1) (51.9) (100)
1991 53,312 7,008 60,320 22,396 58,761 81,157 141,477
(37.7) (4.9) (42.6) (15.8) (41.4) (57.4) (100)
1992 45,397 11,281 56,678 14,756 73,573 88,329 145,007
(31.3) (7.8) (39.1) (10.2) (50.7) (60.9) (100)
1993 44,539 6,394 50,933 16,302 50,616 66,918 117,851
(37.8) (5.4) (43.2) (13.8) (42.9) (56.8) (100)
1994 41,925 9,563 51,488 17,033 45,059 62,092 113,580
(36.9) (8.4) (45.3) (15.0) (39.7) (54.7) (100)
1995 64,886 12,217 77,103 10,309 53,341 63,650 140,753
(46.1) (8.7) (54.8) (7.3) (37.9) (45.2) (100)
1996 51,859 14,205 66,064 7,744 35,013 42,757 108,821
(47.7) (13.0) (60.7) (7.1) (32.2) (39.3) (100)
1997 35,448 10,501 45,949 7,863 35,397 43,260 89,209
(39.7) (11.8) (51.5) (8.8) (39.7) (48.5) (100)
1998 31,864 18,316 50,180 7,804 24,022 31,826 82,006
(38.9) (22.3) (61.2) (9.5) (29.3) (38.8) (100)
1999 40,899 13,984 54,883 6,091 23,351 29,442 84,325
(48.5) (16.6) (65.1) (7.2) (27.7) (34.9) (100)
9000 43,255 7,574 50,829 4,172 23,985 28,157 78,986
(54.8) (9.6) (64.4) (5.3) (30.3) (35.6) (100)
2001 19,024 14,129 33,153 3,979 28,181 32,160 65,313
(29.2) (21.6) (50.8) (6.1) (43.1) (49.2) (100)
i - 2.96 -7.6 -14.61 -7.0 -8.48 -8.04
2718(%) 11.03 . . . . . .
F0 e A FEE AN
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F e 7P #EAF HE F0](1990~2001)

(9] - Hed)

o = Ag
" 1990 | 1992 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | .
T & = 7H&(%)
_ 29,79 27,73 22,92
% 3 | 78,287 81,981 33,847 47,547 41,414 38,873 29,358 7 6 5 -10.56
22,00 17,62 2742
o B | 53031 32,137 42,382 41,029 31,934 26,886 22,025 5 ) ) -5.82
17,93 16,85 10,29
g T 2,100 7,094 11,059 25,630 18,652 9,759 13,590 91 5 5 15.55
o} HEg - 156 526 1,318 2,815 1,593 1,941 1,827 2,631 1,569 29.24
Al = = - 148 279 1,985 1,568 262 282 1,308 2,555 3,079 40.11
o L2 255 293 497 564 833 486 224 212 360 225 ~-1.13
A7ME=Z | 1,145 818 724 587 437 566 170 154 260 405 -9.02
o = 1,129 870 471 469 490 252 305 195 315 74 -21.94
| o] Al o} 340 357 386 294 164 90 74 - 57 49 -16.15
136,28 123,95 119,43 73,42 68,38 66,04
2 A 7 A 90,171 5 98,307 78,776 67,969 6 8 9 -6.37

"o 7,284 8955 12,912 12,082 9,065 3,953 7,306 4,843 5098 3,457 -6.55

Mutct 457 986 641 834 624 446 20 361 423 310 -347

N =

AA = 615 394 444 155 239 241 157 91 164 0 -100

] 8,356 9,695 13,997 13,071 7,928 4,640 8,183 5295 5,685 3,767 -6.99

ol ez 1,639 1632 1526 1438 1146 1274 1,105 899 903 602 -8.70

2331 1,927 1,711 1440 1,184 981 557 405 525 461 556 -10.69

= 4 2,093 1181 461 635 384 362 350 351 407 335 -15.34

Ho
>
do
>

422 104 1,073 1,222 742 16 15 34 196 76 -14.43

ZFx 300 629 743 222 152 257 426 389 166 183 -4.39

Lli=Aast 222 354 303 126 9 120 162 139 99 93  -7.61

9 = 507 288 160 131 124 132 145 122 142 140 -11.04
258 254

| 7,109 5901 5706 4,958 3,624 2,718 2,618 2,459 -10.95
A AR

585 1,651 310 310 262 290 164 147 236 216 -8.66

fole
N
fole
BN

71 & 12,608 2,928 3,368 2,181 2535 2,792 3,073 3,146 2,303 2,756 -12.91

i 164,94 144,06 113,55 139,93 112,65 84,32 7898 74,76
% A 89,210 82,007 -6.94
& A 5 7 2 6 6 I 6 6 6 !
FEIIE 65 65 67 64 66 63 72
AR FREEAAATY, FRVERESA
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0 1990 1996 2001
O71 et 13,193 2,797 2,972
O 7,109 3,624 1,985
molF 8,356 7,928 3,767
@ ot Al o} 136,287 98,307 66,042
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Al 3 QUAkAIEe] e AE A&

1) =7F e

ZFo WAL 1,100kmel™, &F4(Hong Kong Island), % (Kowloon), ¥
(New Territories) = %o vk A+ 2001 AA 67054 o] 31, 201740
o] ¢l mlFo] 7HE o nEE FAd v AFAGHE QAT BE= &
TA 199%, T8 302%, AA 49.8%°1H FIFAI FEOAM AAR AT} o
sata = FAlolth ARE ol Q1979 80.2%7F ¥ Eo](Cantonese) AH-8-3}
i, 55%7F ZIekE s, 32%7F @& AR&EtH, HEo](Mandarin) AF8-A=

0.9%¢ll <= }sht}.

E 1L B39 AWM QF5 Fol

1991 1996 2001
A7 | 7AHI% | AT | Y% | A | AN
0~14 |1,151,916 20.9 1,151,038 18.5 1,109,417 16.5
15~24 839,841 15.2 869,511 14.0 920,445 13.7

25~34 1,178,288 21.4 1,188,424 19.1 1,108,529 16.5
35~44 891,032 16.1 1,178,522 19.0 1,360,487 20.3
45~54 487,658 8.8 683,569 11.0 960,417 14.3
55~64 491,506 8.9 516,937 8.3 502,042 7.5

65~ 482,040 8.7 629,555 10.1 747,052 11.1

Total 5.522.281 100.0 |6,217,556| 100.0 |6,708,389| 100.0

A5 BUFHEGH R (EF)
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ofot
ol

9 1919 GDP+ 2001 @A 187,688HKS$(3,0005H¢)) =024 19984
el 2~ A o] F o]d FES I HIA Esta vk b 5
J3h)- 18750HKS(3005Hd) o] ¥, 19HHKS ©]4; 3%HHKS ® =kl 7F+7F Z A <]
47%, 3WFHKS$e]4<l 7ht 29%, 19HHKS vl wko] 24.1%E A skal 9l

FFe Jhas 20634127 el b b 318 o RN AAaFAl
ATE(191 349) FF 49 HALAA w& 51.6%=2A wid F7kskE 34
of Atk WA HAAA vl&L 71.9%, DA HAJA ¥&L 61.4%°]th.(154] o]

AANFEAT 717

At 25

%12, 79 1919 GDP F9
73 234GDP 2 AGDP(1990)
o‘i )
HK$ A5 (%) HK$ A5 (%)
1996 185,206 5.8 122,718 0.0
1997 204,007 10.2 127,751 4.1
1998 192,446 -5.7 119,974 -6.1
1999 185,724 3.5 122,403 2.0
2000 189,915 2.3 133,917 9.4
2001 187,688 -1.2 132,971 -0.7
T 20023 oA AFE 12 A)

AR BUFHETE(ES)
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(¢F$]: 1,000catty, US$1,000)

Japan

USA

Canada

Others

Total

Year

T

Lol
1= |

=z
=% a9

=z
=% a9

T

1ol
1= |

=z
% 39

1981
(3.7

5,611
(6.5)

541 19,093
(42.5) (22.1)

255
(20.0)

17,838
(20.6)

320 32,013
(25.2) (37.0)

36
(2.8)

2,636
(3.0)

73
(5.8)

9,264
(10.7)

1,272 86,455
(100.0) (100.0)

188
(7.5)

1986

19,776
(15.0)

1,050 31,980
(41.7) (24.3)

301
(12.0)

24,250
(18.5)

767 39,407
(30.5) (30.0)

117
4.7

4,317
(3.3)

92
3.7

11,698
8.9)

2,515 131,428
(100.0) (100.0)

438
(7.8)

1991

48,985
(22.9)

3,550 32,584
(63.2) (15.2)

172
(3.1

15,375
(7.2)

942 81,696
(16.8) (38.2)

372 22,106

(6.6) (10.3)

141
(2.5)

13,050
6.1)

5,615 213,796
(100.0) (100.0)

163
(2.6)

1996

27,885
(15.3)

2,948 25,676
(46.6) (14.1)

27
(0.4)

2,130
(1.2)

1,260 70,296
(19.9) (38.6)

1,887 53,420
(29.8) (29.3)

36
(0.6)

2,827
(1.6)

6,321 182,234
(100.0) (100.0)

252
(3.4)

2000

25,704
(17.9)

2,046 17,874
(28.0) (12.5)

29
0.4)

2,563
(1.8)

1,367 54,251
(18.7) (37.9)

3,552 41,446
(48.6) (28.9)

55
0.7

1,411
0.9)

7,301 143,250
(100.0) (100.0)

402
(4.7

2001

24,592
(19.4)

2,621 21,613
(30.6) (17.0)

130
(1.5)

1,767
(1.4)

879 28,306
(10.3) (22.3)

4,479 49,642
(52.4) (39.1)

43
(0.5)

1,033
(0.8)

8,052 126,853
(100.0) (100.0)

X}L

=L =~
:g:o-g—i ‘l‘c\):}

AskA 7] 5L

Uhatel
ol v,
)l

BERL At
() 2 AN

0 o~
Jd Y

CERIEE
US$/H(24.7%/Kg) .= 3}etal oot
F8 a9le Avrhitel AZE oy £UHAs) Rl
@7 11.1US$/(185%/Kg) = A1 10d el wvlsl 1/7 <+
Skl mlsiA = 34% aivbolut gh=Abel wmls) oF 1024 1 4+(2000
wataet,
S ERE
(1378/Kg)el Eksheh. 552
oz @I:el 13 FEeIYL
A9lom sod ol A2hE 3 90T Hof

14.

= ozt

A

iy

O

g

(o)
H

QA

b= 19819 69USS/(1156%/Kg)

FUEHE

7H

Aol A 7Hd A-g AL o rA 82US$/

ol4te]l 7FA -2 1980
2000 ol = oF 1/1
BASE A%
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o

o
jd

1r
i

A
2

=]

143k 744

oot

29

g EHEA 4] digiA Aejrr ol FoH Anz 3
o] 10$/ olst= g Ax 1990 =4

el
Ef o]t}

(¢H]: US$/catty,

A A =2

China=100)

Year

Korea

China

Japan

USA

Canada

Others

Total

A4 A4

A A%

A4 A4

AR A%

A4 A%

=

e A%

A4 A%

1981
1986
1991
1996
2000
2001

119.4 338
105.2 345
111.8 1,218
170.8 1,961
102.2 1,170

61.3 743

35.3 100

30.5 100
9.2 100
8.7 100
8.7 100

8.2 100

70.0 198
80.6 265
89.4 974
78.9 906
88.1 1,008

13.6 165

100.0 283

51.4 169
86.7 945
55.8 641
39.7 454

32.2 391

73.2 207

36.9 121
59.4 647
28.3 325
134

134

126.9 360
127.2 417
92.6 1,008
78.1 897
25.6 293

24.2 293

68.0 193

52.3 172
38.1 415
28.8 331
19.6 225

14.8 180

=99

7Fe-dl 81%(

8496(2001d)ell

s
TTrdH

- 58

S

4,308+ ©]

A 3wo=

°] 68%, 3490E)7t T o® AFE

:j_
1__

(19984 59.6%
o F2 A7kl M gitol

(11.28/Kg)ell &3}at



Xk

b
e

A=

Al

A

) o (&+$]: 1,000catty, 1,000USD, $/catty)
1995 1996 1997 1998 1999 2000 2001

=% 6,235 7,090 6,418 5,873 6,026 5,633 7,180

&7 29 | 218225 232552 193182 156,809 141,008 151,528 162,268

714 35.0 32.8 30.1 26.7 234 26.9 22.6

=% 2,407 2,976 3472 3,499 4,366 3,973 5,816

F3 o N.A. NA. NA. 24504 27506 30,718 39,180

74 N.A. NA. N.A. 7.0 6.3 7.7 6.7

o) g Z 2,145 2,554 1,666 1,339 592 261 208

e Z 252 416 192 219 196 395 433

ago] Ao} | 2 218 207 196 221 397 477 306

=9 =% 58 55 36 127 70 1 -

gk =% - 35 18 35 8 9 10

7)€} % 1,155 847 838 433 397 487 407

Z 3,828 4,114 2,946 2,374 1,660 1,660 1,364

%i;ﬁ =L N.A. NA. NA. 132,305 113,502 120,810 123,088

" 712 NA. NA. N.A. 55.7 68.4 72.8 90.2
g, FHolAE AdatS Akl dQ®E FEska e, 19999 ARl
ostd, Tare] At 2 AFe FEF FEE 2689E, 38097HUSD(14.2%/Kg)e]
IS FRE 2774E, 33019USD(11.9$/Kg) &4 85%(508%HUSD) 8] =4 %

W5 YERd A Tk
3) &7 A4 fE

39 QA FEe <FIF-EMA-(FEU)-2vd>Y FEAZE 7HA
aglem 7F gAle] fFEPAELS ‘USRI, TR/ v,
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2. tIA

1) =7

kel =L 36,006% W Kmolw, 7= 2x2dntgoltt, ddasd &
xg B FFo & FAdId 20-300 @230 HFe] =
o F< 10d3E 30t SRR 50t FREZEA O] IR " Fo] 232%0lA 30.1%

=ojtdl whal 20t 74A 8] Ffrol ATl HT2 S5 3lolA, divt JA
E

ek = Rle] 191" GNP(20011)+= 437,233NTS(eF 1,7008F<1) o™, 19901 of

SHb o] F AAEC] v Yol FAd i 20016l = vhelu s S Y]
=

giwke] Z JFE(2000)E 658486447 -, VR TtESE 369Woln T
G LG AR A5S 74287TNTS(eF 2979kd) o]t} 20004

A
o
Ho
o

o

£ ] 39.2% %A WA A5REZ 12 Holu 70dd] FWk 9]
F 25742 AR JE FAd Aok ARAES B 492 @
Bov A% ATASE AEW AU 57 Be Ao ek 2001

s
WoAA diwe] AR vl& dAE 57.2%, HAdol 685%, o14dol 46.1% ©]

—
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¥ 17. it

o AU QP4 Fol

©$l: 1,000

N 1991 1996 2001
AT FAH% | AFF Y% | A+ Y%
0~14 5,427 26.3 4,983 23.1 4,662 20.8
15~24 3,712 18.0 3,824 17.8 3,761 16.8
25~34 3,855 18.7 3,805 17.7 3,684 16.4
35~44 3,020 14.7 3,581 16.6 3,806 17.0
45~54 1,747 8.5 2,103 9.8 2,929 13.1
55~64 1,500 7.3 1,538 7.1 1,590 7.1
65~ 1,345 6.5 1,692 7.9 1,973 8.8
Total 20,606 100.0 21,525 100.0 22,406 100.0
Z}&: Monthly Bulletin of Statistics, June 2002
F 18. kel 1919 GNP Fo]
o 73 7+GNP 21 A GNP(1996)
NT$ 375 (%) NT$ 375 (%)
1996 364,115 8.4 364,115 5.1
1997 390,103 7.1 383,663 5.4
1998 413,582 6.0 396,328 3.3
1999 427,097 3.3 415,123 4.7
2000 443,087 3.7 438,089 5.5
2001 437,233 -1.3 429,410 -2.0

T 2002 ARG TE 2.3%
Abs A7 BE EET (R
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o 7HAAE v% A oy A3Es 2dsta vk vk Al A S5t
A7HAS 10002 7 7FA4 AgE BE, 1991del At Q1Ae] spAA S
61991 o.1f, 2001 el 72 5ol S7be 306002 7hAAVE A HolRE &
& 5 Ak

wurolyal, MYgite] AR AEHow shetata vk AGFGIYT 1)
& A3t Aujstel 3-4dte FEebed], Hr diwtel Aol =k Aol
of Agat 744 &=t FAw Av7h dadka Qedth Sl st Al

ol mE TH Aol V1A

o

e

9/

R

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

HAx

a7 21 diRk A A7
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(2] 1,000USD, M/T, %)

oo | A 33 5 qp ik et
e 3389 3389 33|39 33|39 33|89 5%
34,333 3,039] 4,253 86| 22,564 2,814 125 4/ 6,017 86 622 8
o (100.0) (100.0)] (12.4) (2.8)] (65.7) (92.6)] (0.4) (0.1| (17.5) (2.8) (1.8) (0.2)
37,753 2,335 16,379 90| 14,954 2,114 233 6| 2,366 46| 3,819 79
190 (100.0) (100.0)| (43.4) (3.8)] (39.6) (90.6) (0.6) (0.2 (6.3) (2.0) (10.1) (3.4)
1997 34,727 1,486| 14,785 67| 14,401 1,282 87 2| 3368 76/ 2,060 59
(100.0)(100.0)| (42.6) (4.5)] (41.5) (86.3) (0.3) (0. (9.7 B.1| (.9 (4.0
1998 31,429 1,198| 19,354 104| 8,594 991 144 4 2,249 64 1068 34
(100.0) (100.0)| (61.6) (8.7 (27.3) (82.7)] (0.5) (0.3)] (7.2) (B.3)| (3.4) (2.8)
1999 27,949 1,515| 15,176 67| 9,396 1,312 219 6| 1544 53 1,69 77
(100.0) (100.0)| (54.3) (4.5)] (33.6) (86.6) (0.8) (0.4) (5.5 @5 6.7 ((.1)
2000 27,224 1,624| 14,527 76| 10,351 1,435 305 9 658  12) 1,383 91
(100.0)(100.0)| (53.4) (4.7)] (38.0) (88.4) (1.1) (0.6) (24 (0.7 .1) (5.6
20,772 1,171} 12,162 60| 6,679 1,010 60 4 554 14 1316 83
0t (100.0) (100.0)] (88.6) (5.1)| (32.2) (86.3)] (0.3) (0.3)] (27 (1.2 (6.3 (7.1)

Abg o R B B R

F0() k2 A ¢

(9] USD/kg, S ==100)

A Eis il d vl = At

e

AR A5 (AR A5 A A5 (AR A5 (A A5 A A%

1991]11.3 140.9] 49.7 619.3] 8.0 100.0| 33.6 419.3| 70.1 873.8| 82.1 1,024.0

1996(16.2 228.6/182.5 2,579.6| 7.1 100.0| 40.7 575.2| 50.9 720.2| 48.6 686.5
1997(23.4 208.0[221.4 1,970.1|11.2 100.0| 47.5 422.4| 44.3 394.4] 35.0 311.7
1998(26.2 302.6186.8 2,153.7| 8.7 100.0| 39.9 459.9| 35.2 406.2| 31.4 361.5
1999|18.5 257.6]224.9 3,140.7| 7.2 100.0| 39.5 550.9| 29.3 409.3| 20.8 290.7
2000]16.8 232.5|190.1 2,636.1] 7.2 100.0] 33.2 460.6| 55.4 768.9| 15.2 210.1
2001|17.7 268.4|202.3 3,059.9] 6.6 100.0] 17.0 257.0] 40.4 610.6| 15.8 239.7
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o | AEE [ AEas R A2HE)
C (%) (ha) (ha) S 4 Al E
1991 2,026 479 98 378 91
1992 1,845 469 101 352 74
1993 1,636 417 82 308 68
1994 1,315 322 72 255 54
1995 1,075 281 62 198 35
1996 889 243 51 174 35
1997 772 189 40 158 30
1998 695 179 38 152 32
1999 485 157 34 132 27
AGAS7HE| -15% -12% 11% -11% -13%

A% sFEREEA, TFaFEEE FEE AR, 2002
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1993

164,779

98,907

2,646,935

708,074

721,567

199,278

3,533,281

1,006,259

(4.7)

9.8)

(74.9)

(70.4)

(20.4)

(19.8)

(100.0)

(100.0)

1994

300,147

231,908

3,091,224

984,320

996,115

235,386

4,387,486

1,451,614

(6.8)

(16.0)

(70.5)

(67.8)

(22.7)

(16.2)

(100.0)

(100.0)

1995

255,977

210,813

2,755,534

983,690

1,316,668

398,551

4,328,179

1,593,054

(5.9)

(13.2)

(63.7)

(61.7)

(30.4)

(25.0)

(100.0)

(100.0)

1996

500,967

175,956

2,886,316

726,922

1,671,350

444,760

5,058,633

1,347,638

9.9

(13.1)

(67.1)

(53.9)

(33.0)

(33.0)

(100.0)

(100.0)

1997

750,597

262,774

2,825,186

527,194

3,026,850

658,255

6,602,633

1,438,223

(11.4)

(17.6)

(42.8)

(36.7)

(45.8)

(45.8)

(100.0)

(100.0)

1998

444,650

145,348

886,711

193,343

2,821,543

766,506

4,152,904

1,105,197

(10.7)

(13.2)

(21.4)

(17.5)

(67.9)

(69.4)

(100.0)

(100.0)

1999

172,067

85,419

565,359

213,591

1,659,776

732,907

2,397,202

1,031,917

(7.2)

(8.3)

(23.6)

(20.7)

(69.2)

(71.0)

(100.0)

(100.0)

2000

199,934

93,298

760,033

321,532

1,611,607

509,731

2,471,574

924,561

8.1)

(10.1)

(30.8)

(34.8)

(61.2)

(55.1)

(100.0)

(100.0)

2001

349,234

158,455

1,054,388

408,999

1,297,622

246,853

2,701,244

814,307

(12.9)

(19.5)

(39.0)

(50.2)

(48.0)

(30.3)

(100.0)

(100.0)

2002

407,858

158,990

1,369,271

621,359

1,467,843

351,885

3,244,972

1,161,234

(12.6)

(13.7)

(42.2)

(53.5)

(45.2)

(30.3)

(100.0)

(100.0)

A= 0 KOTIS, = ()

_74_



_75_



=5
\]
o~
e
e
10
W
g
e

>
e
I
=)

(&9 E¥, %)

T+ & 1995 1996 1997 1998 1999 2000 2001 2002
2= 2,334,410|2,858,405(3,465,983|1,503,328| 698,058 965,617|1,406,897(1,902,225
° (53.9) (56.5) (52.5) (36.2) (29.1) (39.1) (52.1) (58.0)
3 = 1,945,161(2,132,890|3,031,451{2,543,817|1,628,868| 1,424,691|1,175,437|1,270,079
- (44.9) (42.2) (45.9) (61.3) (67.9) (57.6) (43.5) (38.7)
b s 19,803 13,287 32,179 7,716 8,138 12,537 5,928 17,148
T 05 03 05 02 (03 05 020 05
53 ) ) | 15300 5782 1488 ] ]
° (0.0) 0.2) 0.1)
7 8 28,805 54,051 73,020, 96,513] 56,356 67,241 112,982] 89,045
on @ an  wn @4 oDl @2 @1
4 A 4,328,179(5,058,633|6,602,633|4,152,904(2,397,202(2,471,574|2,701,244(3,278,497
- (100.0) (100.0)] (100.0)] (100.0)[ (100.0)] (100.0)] (100.0) (100.0)
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1995 1996 1997 1998 1999 2000 2001 2002
5,743 3,951 11,158 2,627 1,503 1,104 1,373 949
(13.6) (1190  (39.5) (11.4) (6.6) (5.9) (4.7) (3.4)

827 3,090 27 1,353 112 704 86 98
(2.0) 9.3) (0.1) (5.9) (0.5) (3.8) 0.3) 0.2)
1,098 4,121 238 81 3,807 189 2414 663
(2.6) (12,5 (0.8) 0.4) (16.6) (1.0) (8.3) (2.4)

27,023 13,427 8,680 9805 9,119 7518 14,309 14,370
(63.8) (40.6) (30.7) (425  (39.8) (404) (49.2)  (51.4)
3,798 3,108 2183 1,727 1929 1886 1431 1,686

(9.0) (9.4) (7.7) (7.5) 8.4) (10.D (4.9) (6.0)
1,692 2916 2,877 5585 3,513 3,331 3,964 4,626
(4.0) 8.8) (1020 (242) (153 (179 (13.6) (16.6)
2,182 2468 3,067 1,897 2,939 3867 5534 5589
(5.2) (7.5 (109 8.2) (12.8) (20.8) (19.0)  (20.0)
42,363 33,081 28,230 23,075 22,922 18,599 29,111 27,941
(100.0)  (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
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T 26 @ ARAEY NUFEF Fol

w9l kg, %
T 1995 1996 1997 1998 1999 2000 2001 2002

o) 58,620 40,675 111,972 31,781 18,700 11,725 16,096 10,831
9.5) (7.2)  (23.6) 6.1 (3.0) (2.0) (2.2) (1.4)

Ha 5274 19,365 107 9,840 1,900 8,397 2,030 1,440
o 0.9) (3.4) (0.0) (1.9) (0.3) (1.4) (0.3) (0.2)
E} &2/ 5,761 25,902 1,307 549 24,865 2,478 16,108 6,570
e 0.9) (4.6) (0.3) 0.1) (4.0) (0.4) (2.2) 0.9)
ol - 119,251 65,010 44,846 87,225 88,352 75,758 79,975 72,808
e (19.4)  (11.5) (9.5 (16.6) (14.2)0 (12.8) (11.0) (9.6)
) 87,470 66,578 44,068 36,087 71,379 64,259 61,164 49,655
* (14.2)  (11.7) (9.3) (6.9 (115  (10.8) (8.4) (6.6)
o 193,726 225,115 179,438 258,097 260,526 310,670 366,465 370,688
o (315 (397 (379  (49.2) (42.00 (52.3) (50.4) (49.1)
e} 144,425 124,016 92,276 101,428 154,839 120,692 184,638 242,546
(235) (2190 (195 (19.3) (25.00 (20.3) (25.4) (32.D)

A 614,527 566,661 474,014 525,007 620,561 593,979 726,476 754,538

(100.0)  (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
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27 vlae] THUHA MArSE

P A F7ONR) A A (el o] A) A E)
'92 '97 '92 '97 '92 '97
nEAA | 824 901 1,505 1,912 1,725,487 |2,381,122
YrIA | 785 813 1,428 1,847 1,672,653 | 2,283,754
H A Yo} 4 5 4 5 1,494 10,800
A g 7 6 8 16 2 7,205 5,051
Bl A 6 9 10 1 - 2,560
OJ]AE;?XM 3 5 5 - - 1,770

T 28 WlFe) F AuEFol
(@9 A, %)
T2 199 1996 1997 1998 1999 2000 2001 2002
5533 8,221 9939 13,840 10,599 5,978 5,693 6,068

o (4.7 (36.0) (429 (525 (60.0) (32.1) (40.8) (48.9)
Ay 800 1,514 1,384 2172 868 1,750 896 492
(5.0) (6.6) (6.0) (8.2) (4.9) 9.4) (6.4) (4.0)
B 4,809 3,315 2,584 3,579 977 2,264 1,965 859
(30.2) (145 (11.2) (13.6) (6.5 (12.D) (14.1) (6.9)
53 2,995 3,834 2,157 995 1,022 5568 4,224 3,504
(18.8)  (16.8) 9.3) (3.8) (5.8 (299 (30.2) (28.2)
e} 1,801 5956 7,089 5,753 4,194 3,082 1,186 1,492
(11.3)  (26.1)  (30.6) (21.8) (23.7)  (16.5) (8.5 (12.0)
. 15938 22,840 23,153 26,339 17,660 18,642 13,964 12,415

(100.0)  (100.0)  (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
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AlZlel mekA] B, tisE A g ri]del gtk Ak Al
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AolAwk HeFA Aol TRAQ o] YAR R EFH Aol

R

oA A E AeAd S FEss de 7192 AS o&3 B2B dfo] &
FA QL Wgete]l E 4 vk BE V192 Ao A o2 Ad=AlE 39l (gift-giving

behavior)& st vt 53] AAFA e YAAAE tFd HAHo=
o] &H = AES PO EA o EAHEQD FA4HY o A7t -t 7Y el
Ao £ ol & F ke SHolA &3] 77

ks AN LG, 'SKT'& 23, tvhe 58 F3A A &s d5s)
= 7I9ES Tl AFH Hete] dAe Aateclel Azt obyet 25 7]fdel
dat= AAES HE& vdstA Jidste] dEste AL =it S4He v
g B Td ¥ oyt agmItA nEFE omAE FE] fg A
(word-of-mouth)9] A St(seeds—point)S = A 7S T & AZH 2on

HE=

il

v miAI " 9 A~ A 2F(Marketing Mix Strategy)

D 7ls

7199 wAY HAgFe wiAHE 4P Mix =, Al¥(Product), 7}2 (Price), %71
(Promotion) 2 % (Place)oll 9aix FHE APAt o3 vAEIA A
e 2 SHAQ BT A Aol A oAl Au R Al 7Aool dekd
AT Z717F AR FEY AREA TR e AlF el g Ak 914 59

B A= (Brand-Power) 3 &8 Al t7b7b= <1 /-8 9 (Channel Power) 2.

= el A 4 Qe olE mAsted oldel 2
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AFEAL g - 743F(Product Line-up Extension)

=2k Tt AFALLE A AFA AL QAAAE, Avla Fo S&AF

2 EE g ded WA 4894 AdS AR g3 2
AA =4t TS Havk Hag AFoR FAMYEH o oyd %
AMY Heo] HxetE Al (target market)> 1 Aol A7]9 A To=
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AAAFE 2 ool HHE AuA #of(Involvement) 7t =& AlFolth o
Al EElA g ARREAT 719 wAREE oA Aujte] wkgo] &
g o7 el Aol AlFo]l ofyule Aotk wekA] Ao wiAR 4
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& 2.9l A A gk(factor loading)
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¥ 43 Total Variance Explained(% )

Rotation
o Extraction Sums of Squared Sums of
Initial Eigenvalues )
Loadings Squared
Loadings
Compo % of  Cumulative % of  Cumulative
Total ) Total ) Total
nent Variance % Variance %
1 2.646 26.462 26.462 2.646 26.462 26.462 2.129
2 1.606 16.057 42.519 1.606 16.057 42.519 1.566
3 1.228 12.278 54.798 1.228 12.278 54.798 1.674
4 1.004 10.036 64.834 1.004 10.036 64.834 1.706
5 .881 8.810 73.644
6 825 8.255 81.898
7 609 6.090 87.988
8 483 4.831 92.819
9 389 3.887 96.706
10 329 3.294  100.000

) Extraction Method: Principal Component Analysis.
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3 45 Distances between Final Cluster Centers(¥ &)

Number of Cases

Cluster 1 2 3 in each Cluster
1 1.968 2.689 37
2 1.968 2.485 68
3 2.689 2.485 14
Valid 19
Missing 9

3% 46 ANOVA(Y®)

Cluster Error
Mean Mean F Sig.
df f

Square Square
factor score 1 19.720 2 677 116 29.119 .000
factor score 2 21.094 2 .654 116 32.277 .000
factor score 3 17.052 2 723 116 23.577 .000
factor score 4 23.532 2 .612 116 38.481 .000

HE BAE 7 S o) gste] ZF Wl digk BAHEAS Alde A 7}
e ol 5% fFoFTlA AR s e Ao Ut

¥ 24 (Discriminant Analysis)& %3] K wf{ 49 2371 o= A=
AEFAN7E Lol ¥ AIH(FE Classification Results) 97.5%2] M Zo] Al &% o
2 73ste Aoz yEth
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¥ 47 Classification Results( &)

Predicted Group Membership Total

Cluster
Number of 1 2 3
Case

1 37 0 0 37

Count 2 1 65 2 68

3 0 0 14 14

Original

1 100.0 .0 .0 100.0
% 2 1.5 95.6 2.9 100.0
3 .0 .0 100.0 100.0

*  97.5% of original grouped cases correctly classified.

4) AlEA e SA(LE)

(162%), =83 Solu oitAlEe 9 Fuf 55& H17}H(37.8%), ¥ =35 /%

=
Hell 2 (27%), d=(189%) T2 Yegt F2 ddAEE Tfsts X2 oF
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F(24.3%), AFAERA89%), MetHolm, AFAE FHE AT FuE F
212](38.7%), Wig AL ARF(25.8%)l 28] A Q.
48, ARAGE) 54 (AR
T T S1 S2 S3 AA F Sig.
37 68 14 102 ~ ~
T/31(%) (36.3) (66.7) (13.7) | (100.0)
e 1.19% 1.51 1.57 1.42 6.452 | 0.002
O LEA A 47.43% | 39.24*% | 31.14= | 40.83 11.170 | 0.000
A w4
= AEFE 14.92 14.69 14.71 14.71 0.178 0.837
a5 5.73% 3.59 2.43 4.12 14.487 | 0.000
TRl = 3.68 4.65 21.71% 6.35 26.212 | 0.000
SREE
13 e} | 46.83 48.47 13.85% 43.58 7.826 | 0.001
Ak 2.92 3.82% 2.86 3.43 9.960 | 0.000
7+4 2.95% 4.03 3.93 3.68 15.811 | 0.000
EAT AR 2.24% 3.21x 1.36% 2.69 33.514 | 0.000
Tl
_ EAE 2.46% 3.32 3.07 3.03 9.366 | 0.000
SER
a5 3.59% 4.59% 2.71x 4.06 34.401 | 0.000
Pl 3.38% 4.22% 3.79 3.91 11.793 | 0.000
7ol 4 & A4 2.92% 3.79 3.93 3.54 18.039 | 0.000
« AlZWE 3+ Aolo] @ Duncan BIAE AT 5% Fo5EolA e dw

A AMEFTE AEE Gl Frin AXsE A wwH @

(37.8%), Aud7E 21 <lakel s ¥ B2 s AED o] U=
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¥ 49 Total Variance Explained(®] =)

. Rotation Sums
Extraction Sums of Squared

Initial Eigenvalues , of Squared
Loadings ,
Loadings
Compo % of  Cumulativ % of  Cumulative
Total ) Total ) Total
nent Variance e % Variance %
1 2.584  25.837 25.837 2.584  25.837 25.837 2.314

2 1.715 17153 42.991 1.715 17153 42.991 1.963
3 1180  11.804  54.794 1.180  11.804 54.794 1.227
4 994 9.945  64.739 994 9.945 64.739 1.285
5 836 8.357  73.096
6 q71 7.709  80.805
7 574 5738  86.543
8 554 5542  92.085
9 437 4367  96.453
10 355 3.547  100.000

* Extraction Method: Principal Component Analysis.
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¥ 51 Distances between Final Cluster Centers(7] =)

Cluster 1 2
1 1.930
2 1.930
3 2.224 2.167
Valid
Missing

3 52 ANOVA (W]=)

Cluster

Mean
df

Square
factor score 1 11.512 2
factor score 2 30.337 2
factor score 3 13.850 2
factor score 4 16.178 2

2L

N

B
o\
M

=
i)
1o
o,

o]

7 248 ol gstel 7

5% froFEo A A= 94 g Ao

3

2.224

2.167

Error

Mean
Square

792
419
.746

.699

Number of Cases
in each Cluster

40
42
22
104
4
F Sig.
df
101 14.539 .000
101 72.390 .000
101 18.576 .000
101 23.130 .000

=
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¥ 53 Classification Results(®]=F)

Predicted Group Membership

Cluster
Number of 1 2 3
Case
1 40 0 0
Count 2 0 40 2
3 0 1 21
Original
1 100.0 .0 .0
% 2 .0 95.2 4.8
3 .0 4.5 95.5

* 97.1% of original grouped cases correctly classified.
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Questionnaire about consuming Ginseng

Products by American

How do you do?

This questionnaire has been designed for research on the
consumption of ginseng products.

Your answers will be used for research purposes only. The
personal information you provide will not be disclosed to any other
party. Please check all questions.

Thanks very much for your help and we wish you good luck.

2003.

Korea Food Research Institute

Questions about purchasing Ginseng Products

1. What kinds of ginseng products you have ever purchased.(please check all
that apply)
@D American ginseng (@ Chinese ginseng @ Japanese ginseng

@ Korean ginseng ® I don’t know
2. What form of ginseng product do you mainly purchase? (please check only
one)

@D whole ginseng root @ ginseng extractions @ beverages

@ ginseng tea ® tablets ® capsules

@ powder other

3. What is the prime reason you purchase ginseng products?
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D health

@ relieving fatigue/hangover

@ improving physical constitution

® gift item

@ other

@ stamina

® beauty/diet

4, When you purchase ginseng products, how much do you consider each of

the following?

Hardly Sometimes Most
Never C Oen‘éeicrler Consider | Important |, oot
country of origin ] ] ] ] ]
price O O O O ]
package design ] ] ] ] ]
unit size O O O O ]
efficacy ] ] ] ] ]
scent and taste O O O O ]
convenience of
purchase . U . . U
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5. Where do you mainly purchase ginseng products?

D health-food store @ department store @ pharmacy

@ large discount house ® Imports shop

supermarket

@ through mail-order ® other

6. How often do you purchase ginseng products?

D more than once a week @ 173 times a month

@ 173 times every 6 months @ 173 times a year

® I never purchase ginseng products.

% In case of ®, please go to question 10

7. On average how much do you spend per one purchasing of ginseng

products?

D below $10

@ $10729 @ $30749 @ $50799  ©® over $100

8. When do you purchase ginseng products intensively?

@ spring @ summer @ autumn @ winter @ season is irrelevant

9. What type of advertising most influences your decision on purchase

ginseng products?

O TV
@ canvassing by the intimate @ internet ads./homepages

@ newspaper/magazine
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(® impulse-buying
@ leaflet

® recommendation of salesclerk

other(

10. Please check items regarding country of production.

American| Chinese | Korean |Japanese| | don't
ginseng | ginseng | ginseng | ginseng know
- | mainly purchase L] L] L] L] L]
- | know this type best O O O O O
— The most reasonably priced is ] ] ] ] ]
— The most efficacious is ] ] ] ] ]
— The best package design is L] L] L] L] L]
- The most convenient unit size is O O O O O
— The most publicized/best
advertised is U U . U o
— Of the best taste and scent is ] ] ] ] ]

- 232 -




Questions about understanding or willingness for Ginseng Products

11. Please check the appropriate answer.

Yes No Ikiggvt
- The more mature(older) a ginseng crop, the better its 0 0 0
quality and efficacy.
- I'm willing to pay more money for older ginseng. ] ] ]
- The efficacy of ginseng is different according to its
country of origin(America, Canada, China, Japan, ] ] ]
Korea)
- I'm willing to pay more money for the best quality of 0 0 0

ginseng than for lesser quality ginseng.

12. How much you would pay more for the best quality of ginseng as

compared to average quality.

@ below 25% (@ 50% @ 100% @ 200% © 300% ® 400% over

13. Do you know Korean ginseng?
DI know it very well
@I know it well
@1 know a little about it but I've never tried
@I've heard but don’t know well

®I've never heard of it

¥ In case of ®, please go to question 15
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14. What do you think of Korean ginseng?

Disagree
very much

Disagree

Indifferent
or
Not sure

Agree

Agree
very much

Efficacy is good

([

Package design is good

Package unit sizes
are convenient

Easy to purchase

Taste and scent are good

Insufficient product variety

Needs smaller unit sizes

Too expensive

It is not good for people
who have fevers

T B B O A

I I

I I O I O

I A A O A

I A 0 I A O O
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Questions for classifying respondents

This information will be used for classification purposes only. The information

you provide will not be shared with a third party

15. What is your gender? @ male @ female
16. How old are you? ( ) years old
17. What is your race? @ Caucasian @) African
American
@ Hispanic @ Asian American

18. What is the highest level of education you have completed?
@ elementary school (@ junior high school @ high school

@ college ® University ®Graduate school

19. What is your occupation?
D business owner @ office worker
@ technician/salesman @ professional
® part time job ®officeholder/soldier/teacher/instructor
@ student Other
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20. Annual family income?

@ Below $20,000 @ $20,000729,999
@ $40,000749,999 ©® $50,000759,999
@ $70,000779,999 ® $80,000789,999

¥ Thanks for your answers.
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A9 &£+ 30C, Z¥YE& p-Bondapak C18 column(125A, 3.9x300 mm,
Waters, USA)dl| Sentri'™ p-Bondapak C18 guard column(125A, 3.9x20 mm,
Waters, USA)S §-23 A& AFESITh AFE &= 27FA] &2 Agw=
= 0.04M sodium acetate buffer (pH 50), B S22 olAEYoEH
(acetonitrile) S AH-&3le] GradientH o2 A9IB &1 B &S 100%NA 70% =
E3ste A F40E7F &vilE TEetHA A st
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Depth filter pad o3& F=ES pore sizeZ} 2H2F 18um(T-1000), 8um(K-700),
2m(K-100) 0.2um(EKS)¢! depth filter pad(Seitz filterAl, Germany)® 7+to] 3}

stol clatole] 44, %, % FYEE ZAHA

2 A5 FEES 44 A ¥E572 FFH5te] HZ9(504bx )
FEAL VRow 3 RuxE Az 98 B5AANE Fahol

W e g2 A4, FUPe Ful, npvnl ofssue] daun), T
=

Aehiey o] B AANEL 9UHEYE Agd) 2A1e

(1)Anticaking agent®] 7} &3}
(7}) Anticaking agent®] 413t

Tobd, At EF v, AL, Aol it E, @by

ol

, 5%

2] Anticaking agent 0.1%E ¥ xo] #7138}l shieve No.10 2mm)eol] S A
S 10g% &7]o Hol 35T 23 FX AEY] d5FHl o] E el
T A2d 3o thA] shieve Nol0oZ AE HA A& T
abA Rshal Al gdojg e FAE A5 AT
A Anticaking agent® ©]&3to] FEREE Hrlste]l A H7} vEE
AR A Atk = 01, 0.2, 05%9] %% Anticaking agentel| 4 %] &
F= A=Y 23U de 37HA ok, At dRnlg, AddiEES
7k7y 0.2, 05% A #H7tste] shieve No.l0 C2mm)el A& A & ¢ 2LS
10g# &7lol Ho} 35C X3t % Fefe] QlFuelyol WAkt A2d 4 3
doll tA] shieve Nol0oZ AME AAM AHE SHetA] Hsta Aozl golg e
FAE A6l

(2) Anticaking agent®] H7}sx AA

Anticaking agentZ=A F55 A SFIAd oI At dFvEe
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1) FFstzdFo] A w &
7h) oA ) &

otz wikg ]Euwjx]el SPAY wlA](Glucose 40g, Peptone 10g, Yeast

AR B R I R v
extract 10g, Distilled water 100 m¢, pHE= 654 wjk 7]|7ko] W& FAA 3
FS ZASE A3 Table 19 2t} 718 w2 gl A vt 55tz dAA =

WlF7I7ro]l Aaael whel FAA AT 2FH Frhssin.

Table 1. Influence of cultural periods on the mycelial production from C

millitaris
Days Mycelial dry wt.(g/100m¢)
3 0.123
6 0.762
9 1.131
12 1.138
15 1.248
18 1.245
21 1.232

o2

b Al TR A g e xo]
A W g T Euj o wjSLre] e FIE A Y 15~30T

ol A wjFeHAM wigF 1590 =7}

T Table 29 Zth #AF ASKE 25CeA 7HE AbaFo] Wol, A4 wgLEe

25C et

FAA] Akl A=

o

Z A3k

gl

Ny
%
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Table 2. Influence of cultural temperatures on the mycelial production from C.

millitaris
Temperatures(C) Mycelial dry wt.(g/100mf)
15 0.831
20 1.062
25 1.247
30 1.132

o) A FE T2 Ao SAaAe] I

C. millitaris®] TAHA] Atell B 5] vA= JFs 2AFsH7] 98] 712
Hl A €] glucose thAlell o8] F7F5 FH7bste] o1 F3FS A A3 Table 3
¥ Zoh 7 EuiA 9 glucoseE @AYo R HMFHS we e BAYS A&

e Wl Z Aol glo] TAMA A FAFSEA T

Table 3. Effect of different carbon sources on the mycelial production from C

millitaris
Carbon sources(1%, w/v) Mycelial dry wt(g/100me)

No addition 0.783
Glucose 1.250
Galactose 1.299
Sucrose 1.021

Xylose 1.000
Fructose 1.242
Maltose 1.247

Soluble starch 1.236
Mannitol 1.287
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2h) HAfFE T Eui Al A JF

TARA Akl 2 Aol mAl= JEFe HESH] fste] dad

o
i
08

Fo g 0.030%HA At L A7t 35 2AG A= Table 49 2tk o
AR Aabell = F71E Ao Hlate] FrlE AadelA 43 AEFES UE
Uitk Proteose—peptone®] A2 = 7M4

ammonium tartrate?} - ammonium B FAYLS A Aitol= gyt vk

3ttt Ammonium tartrate: FAFTFEC] 7] ALY Fol A= vl #F o] &

3l Ao aeA )

Table 4. Effect of different nitrogen sources on the mycelial production from

C. millitaris

Nitrogen sources(0.030%, w/v) Mycelial dry wt.(g/100m¢)
No addition 0.791
Peptone 1.250
Protease peptone 1.286
Tryptone 1.096
Ammonium sulfate 0.800
Ammonium tartrate 0.888
Ammonium nitrate 0.712
Sodium nitrate 0.578

a9 F dAA Aibel 718 5389 Y proteose peptone®] FEE 0~0.4%
2 gy Z2AsFe] FAA Aol n = 9SS HAES A} Table 59F Zu)
0.3%9] proteose peptoned FZ=ol|A TAFA Airto] 71 -Fdtg o, 0.4%0]

A gasgrh

- 254 -



Table 5. Eeffect of proteose peptone concentration on the mycelial production

from C. millitaris

Proteose peptone Mycelial dry wt.(g/100m¢)
0 0.735
0.1 0.910
0.2 1.289
0.3 1.356
0.4 1.304

uh) A FE ]2 A QI FEES] T

%otz T (Cordyceps militaris)®] wARA| 7ol Qlate] mA&= JTF&
otr iz 0 ~ 10% (v/v) B9 &&= ik A7|=5 H7bste] wigstint
TAAS] FAE FAsI] A FE2E0 Tz AAWMIA "AE JTFS
ZAbe AT
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Figure 1. Effect of ginseng extract concentration on the mycelial production

from C. millitaris
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bk mAA S Y FE G oF 0% hehge,

Table 6. Effect of water contents on fruiting body production from C.

millitaris
weight of length of diameter of

Propertie stroma stroma stroma
Water content(% (g) (mm) (mm)

50 25.3 53 1.0

60 26.4 62 1.0

70 27.5 85 1.2

80 23.0 40 0.8

) 4k A7) Fejel me sEelze] 4% 54

AN 507 WH7] 50ge Edtetel FE T 0%z =AW F AL
W S4¢ Table 7 GERAQT Q4e Bw @ske nAwA e A% 2
3

dol Ao HA Fgkoem, A lem 712 AEd A5 AEATE A EH A

Table 7. Effect of ginseng shape on fruiting body production from C.

millitaris
. ) length of diameter of
Properties |weight of stroma
> stroma stroma
Shape of gins (2)
(mm) (mm)
Powder
(> 200mesh) 0.3 0.3 0
Dice
_ 25.4 65 1.1
(0.571.0cm)

TEokR WA WA EFetx ALAE 7197 A& e sSekx

Lo

AR F2 AREE = ol "zl 4 0% 71100%, 14 0%), 25% (%



o) 7]75%, <1AF 0%), 50%(H ] 7]150%, <1AF 50%), 75%(H Hl7125%, <14t 75%),
95% (A ] 715%, A4 95%)E LAWIA R 3t FFsx dTE HFTsle] AAA|

W e 9ol 54 Table 89 UEhut

Table 8. Effect of ginseng contents on fruiting body production from C

millitaris
A%

SR FA(2) ol (mm) 2] & (mm) A 5 2 (g)
0% 16.5 87 1.65 100
25% 16.5 87 1.65 100
50% 16.7 90 1.69 100
75% 16.7 90 1.70 100
95% 16.8 88 1.67 100

Cordyceps militaris®] A A wlGA] A7 o] Frtstd = A A%
A= HrbekA &2 A FAFske, A4 HUbEo] Eolk: FFstxE AulE
T A= Z2AE YHERAY AF7HA] FFetxAEAl ZEAZ Foy Hd ] 2

FE RAZ AEe] gouh Qe ASTIE BFexE ANT 5

QM FFE AMA 1A WA AR g B3

1..

=
7197 S Ase BEehzel WA F ALRE rol Wl e
0% (M e 71100%, <14 02%), 25% (el 7175%, <14 02%), 50% (6l 7150%, <14t
5096), 75% (W ] 7125%, <14t 75%), 95%(H T 7]15%, <14t 95%)E A& A& o
272 AR W AEd 249 WEE 1] 9ste] TLC pattern® ZAMg
Avbe 2920 Gl
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Figure 2. TLC pattern of ginseng saponins in fruiting body produced from C.
millitaris(a:Rbl, b: €14+ 100%, c: Rdl, d:214F 95% + W ul7] 5%, eRgl, f:
o14F 75% + W 7] 25%, gt Rb2, h: €14k 50% + WY 7] 50%, I: compound
K, j: 25% + HH 7] 75%, K: #dl7] 100%)

?1¢] TLC patternol] o3 AL 242 A o= o7 e s 49T

T ANeH, Atxd x4 WstE AEFHow A3 A= Table 90l YERWS]

ot

Table 9. Table 8 Changes of ginseng saponins in fruiting body produced
from C. millitaris(unit: ug/100g)
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aponis
] Rgl Re R Rbl Rc Rb2 Rd Rh1l Rg3
Ginsen

content

Control | 65.59 111.31 23.52 55.06 25.65 20.46 15.13 nd nd
0% nd nd nd nd nd nd nd nd nd
25% 14.21 23.87 16.05 15.70 21.78 16.76 28.23 nd nd
50% 16.72 20.17 15.20 15.18 17.88 14.96 23.24 0.50 1.00
75% 22.46 38.54 17.68 18.22 35.28 22.89 58.24 0.60 1.32
95% 29.34 47.39 21.82 19.81 50.19 28.53 94.90 0.63 1.62

Control: ginseng before culturing and fruiting body, nd : not detected

TESEE WA Aol EAeA e AEXUF T AHE A
AR kg o] 50%0]4 §Fa wixolA Rhlw Re37F MEA A4
& 9o ®3A & F 9lem, oL TEHaxdEFel o8 MEA 4EAHE

Adtela & 4 Aok AFA AEAFIE A AAEUF Ginsenoside-Rhe ¢ 7

At AFEUT WS Bel AHEHE AFEYE Regt RdAe 5wl Rd

+ 25.65ug/100ge] Ao}, 14 95

X
(nt
>

ol

o

%
o

oL

offt
of)
ofs

o
N

=2

=

= 50.19ug/100g
© ok 2w St o, EUE AWl RdE Wl 15.13ug/100ge] o

A4 95%E AHERE QAT F kR =

[*]

4.90ug/100g .= Rd7} °F 6.2v] 573t

o FHARe e PR g 9

8
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Table 9. Table 8. Changes of cordycepin contents in fruiting body produced

from C. millitaris

Ginseng contents(%) Cordycepin contents(mg/g)
0 2.158%+0.0391
25 3.091£0.0300
50 3.873+0.0843
70 2.057£0.0050
95 1.756£0.0167

Ginseng before
) not detected.
culturing
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Table 11. Extraction yield of C. millitaris with different concentration of raw

material at different extraction time and temperature

Extraction  Temp. Concentration of raw material(C)
time(hr) (C) 1 3 5 7 9
80 33.5 34.2 32.5 33.0 32.5
100 34.1 40.1 43.7 46.7 46.9
1 60 33.1 36.6 37.3 34.5 35.0
80 33.6 35.8 36.8 36.7 36.4
100 43.7 47.3 50.1 49.3 49.0
80 35.1 39.4 37.1 37.3 37.4
100 50.4 49.8 51.2 49.8 49.7
2 60 38.0 39.1 38.4 38.1 36.3
80 42.1 40.5 40.7 39.6 38.4
100 52.9 51.2 53.4 50.3 49.1
80 42.5 42.8 42.9 41.2 39.5
100 54.0 54.4 56.5 55.7 51.2
3 60 42.9 42.7 40.6 41.2 38.4
80 42.6 43.0 44.8 42.2 39.5
100 543.2 54.5 56.6 56.9 51.5
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Table 12. Phyical properties of C. millitaris extract with 5% of raw material
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properties measured value
color Brown
pH 5.49
Specific gravity 1.140
Soluble solids 2.7%
Refractive index 2.8, Brix
Titratable acidity 0.07%

) HAs W w2 £ 54

oA 7kA A e wE FEE FH5AAS Table 13 YeER AT
AAEZSF A3 2500 rpmolA 5000 rpmolde g Frtgel we FF=7F 2
A Faste] AAES] aRHor AAE F AsSs & F AU =T 500
0~10,000rpm Atolell A= F33%=et 7F&A nFE ol & Aol7t e A=
el 5000pme HAxzHAo® HAASE Ao upgA s Aoz Alg T v
Aojzte] W o g o] &%= depth filter pade =2 AAE ¢F AEZO~
AHE paper filter pad$t 2327 Ao 2 MA7} padE £ w] AA74 A
ol oaf wAg JA7F 2, FHE ¢ RS st= wWHolth. Zhang$t
Addis(18)&= HAFe AHA|2=¥lS A 8319S W% paper filtert) o =415

ARERE ARG 3 g&o] 457

255 A 93 AHZeEes u HAGH ASEHASS Bad v g 2
A A= pade] pore sizes EEldte] HAHEE vugt A3} pore size7l #of
ArE AAade FolstA ST F, pore size 18mE AHEHFEE v
e gHe] ANey, FaEE v ol MTE S3E HolA e v R
HE7t FA43 FAE &m padE AHEEe Fms vwAd HASFo|Yr)

a8y g4 EE WHY vuds
AE =2 #S Yl AAFZH} o S55A =
9] depth filter pad= A& =7} A3 AsE U=
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H9l3, $%E nfel 24 A AR AR Fa R
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Table 13. Turbidity and soluble solid contents of C millitaris extract with

different clarification treatment

OD at Soluble
Treatment .
680nm solid(%)
Control 0.243 2.53
Centrifugation
2,500rpm 0.086 2.54
5,000rpm 0.037 2.45
7,500rpm 0.033 2.45
10,000rpm 0.030 2.34
Depth Filter pad
18um 0.185 2.67
8m 0.099 2.45
2/m 0.066 2.21
0.2¢m 0.002 1.43

7 vlg A FEZAL 5% FEY 95 E 100TCY %94 3AI7E o]del
E3te A2 eyt FEE9 HASE 34 depth filter padE ©] &3}

ES
o o3y, dAdZeHE A& 23 ALl depth filter padES °l &A=
o
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Table 14. Composition of instant tea using C. millitaris ginseng extract

Brown white o
Extract Glucose Aspatame citric
sugar sugar
% (%) (%) cid(%)
( 0) (9 (9 (%) (%) acl 0
8 52 8 32 0 0
8 52 8 24 8 0.3
8 52 8 16 16 0.5
8 52 8 8 24 1.0
8 52 8 0 32 1.5
(2) Anticaking agent] X7} &3}
Folxd, Agz:A &Fulg, AdArLE, AolediZds v AE T 539

Anticaking agent 0.1%ES E @ xto]l A7}t shieve No.l0 2mm)el]l AS * A
Ao 7§ EES 10g¥ 7)o "ol 35T X3} 4% A <lfulolg o] WX

sto] 293 33U A#HF thAl shieve Nol0o= HE HA A& SHstA Xst

Az golg o RAE =A% Ay Table 159 UebAeh. 2 A3 o}
A, Az A Zat dFvE, b AEY] o2 FHo 93 cakingS

I7F = ReZ ZAE A, Ao HFE cakings & )

Table 15. Effects of anticaking agent in tea
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anticaking agents 2 days 3 days

Control 6.392 £ 0.547 8.746 + 0.319

calcium phosphate(mono) 4.969 + 0.160 8.125 £+ 0.203
calcium phosphate(dibasic) 7.380 £ 1.105 9.002 £ 0.245
guar gum 4.770 £ 0.609 7.945 + 0.106
silico—aluminate 5.052 £ 0.247 8.817 £ 0.565
calcium carbonate 6.260 = 0.754 9.120 £ 0.864

9] Table 159141 caking oA &3h7b ERHE Fobz, At dFvl, A
QA 02, 05%F A7bshel 1 &3S 2AR A3, Foldn Azt @
ool anticaking®l $4% EAHE UEhIEL, 1 B FE JEHY

t}.(Table 16)

Table 16. Effects of concentration of anticaking agent in tea

2 days 3 days
Control 2.064 £ 0.452 5.555 * 0.055
Guar gum-0.2% 2.143 + 0.418 4.954 £ 0.645
Guar gum-0.5% 1.788 £ 0.398 2.524 £ 0.267
silico—aluminate-0.2% 2.175 £ 0.566 4.667 £ 0.231
silico—aluminate-0.5% 1.530 £ 0.088 2.843 + 0.109
calcium
4.229 £ 0.183 -
hosphate(mono)-0.2%
calcium
2.807 £ 0.271 -

phosphate(mono)-0.5%

o

(3) Anticaking agent®] H7} Fxo] wE
Anticaking agent®=4 &5 A ¢FIdE FobAdd Azt dFvES 77
0.1, 02, 05% #H7tste] ol5 AAAAZE 7E ko] WA s dFs HedrE
E3lo] zAMSE A= Table 179 UEFU QLT

Blo o& oeks o MA 7|3 %y mouthfeel S A FZAF &dFEnjFo] +

=E
s =73
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Table 17. Sensory properties of concentration of anticaking agent in tea

. Overall
Anticaking agents Color Mouthfeel

acceptance

Control 6.00 £ 1.15 5.14 + 1.95 5.00 = 1.63

Guar gum-0.2% 5.14 £ 1.35 5.29 = 1.50 5.86 = 1.68

Guar gum-0.5% 4.29 £ 1.11 4.86 £ 2.27 471 £ 1.89

silico—aluminate-0.2% 6.14 £ 1.07 571 £ 1.70 5.29 £ 1.80

silico—aluminate-0.5% 3.86 £ 2.12 4.86 £ 1.46 4.86 £ 1.46
zpo] Az glo] AEAHow HA FEZRUL 5% YETEZ 100ToNA

22 2713 o) 3AIRE ololH, s HALE Tl AAT =AW= §5Y, ¥
Lo, ofxazpe, Fulg A AL ZH7b 8 52, 8, 16, 16, 0.5% = YHEFLTE

Anticaking agent=ZA] Folf 3 Azt dFuES 47 02 ~ 05% H7tske

S
o
N
fot
i
N
N
off
;10_‘
o
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from the mycelial culture broth of Phellinus linteus. Agricultural Chem
Biotech 37: 100-104

4. Song CH, Moon HY, Ryu CH. 1997. Artificial cultivation of Phellinus
linteus. Korean J Mycology 25: 130-132

5. Hong ND. 1999. Health beverage containing the extract of Phellinus

- 268 -



linteus. Korean patent, W099/27802A1

6. AOAC. 1990. Official Method of Analysis. 15th edition. Association of
official analytical chemists, Washington, DC. p 723

7. Lee BY, Hwang JB. 2000. Physicochemical characteristics of Agastache
rugosa O. Kuntze extracts by extraction condition. Korean J Food Sci
Technol 32: 1-8

8. Lim DK, Choi U, Shin DH, Jeong YS. 1994. Antioxidative effect of propolis
extract on palm oil and lard. Korean J Food Sci Technol 26: 622-626

9. AOAC. 1990. Official Method of Analysis. 15th edition. Association of
official analytical chemists, Washington, DC. 947.05

10. Lee DS, Ha JW, Woo KR, Kim YS, Ahn DS, Moon JY, Shin DH, Kim
JT, Son JH. 1997. Technical assistance for jujube processing factory
(Development of processing and storage technology for jujube fruits) ARPC
report

11. Min SH, Park HO, Oh HS. 2002. A study on the properties of hot water
extracts of Korean dried tangerine peel and development of beverage by using
it. Korean J Soc Food Cookery Sci 18. 51-56

12. Zhang WB, Addis PB. 1992. Evaluation of frying oil filtration systems. J
Food Sci 57: 651-654.

13. Jung ST, Lim JH, Kim DH, Kim SJ, Kim HS. 1997. Improved method of
mead production. ARPC report

14. Kim HY, Lee Y], Hong KH, Kwon YK, Kim SH, Kim HJ, Lee CW, Kim
KS, Lee SH. 1999. Physicochemical properties of insoluble mineral substances
in food additives. Korean J Food Sci Technol 31: 1188-1195

15. Han DS, Lee YC, Kim SH, Kim YE, Song HN. 1999. Development of
Dong-Chung -Ha-Cho beverage from Paecilomyces japonica mushroom
cultured on silk worm. Korea Food Research Institute report. p 41-45

16. Kim DH, Rhim JW, Jung ST. 1999. Clarification and aging of fermented

- 269 -



honey wine. Korean J Food Sci Technol 31: 1330-1336
17. Siebert KJ, Lynn PY. 1997. Mechanisms of adsorbent action in beverage
stabilization. J Agri Food Chem 45: 4275-4280

- 270 -



Q3 ko] A

0

=

k=

7},

oW

A ?_]

2 vpebe] oEA

Ase §

oFg AZ o2 A7yl ol o ZRE Fa,

O

™, 94

7baE el &8 1990 el A

o
B

o

i
ﬁo
o
ol

—_

1

°

el
ST
™
ki3

A A

=

=

EEEIE B
gojoz A A

[e)

R R Rt

bl zapel

[

o},
bol A=
1ot}

Foiey.

o]

©

718l Az g

[¢

oM T

s
=3
&

3}
E

Al A oF
AAZ s A

stol AHg

5

=

=

=
ARE

=

o

}o]

o]

o] AxgoZ A
Z7IHE g

7z
Al
A}

=
=

=
T

7hatol
)
37
5 4

=]
=

3o 5~6mmFA = A

S

=
=
=]
]

sharh.

7ol Al

o

B} ate}

JbgEe 199949 7)Fo 7 S Yt
S A4S AR

) A=

s

o

j=

e g

=]

o}

i

Al

Gt
0

- 271 -



7h g Ike] Az

7}

% 30'Bxe] @

ato] A&

JE 2 A

#3te] <)

3ol Al

60°Bxe] ool A 303t

HSA Tt

tol %3

S

= AA

ol
ol

o

.

]_

o
rvgel
7]

A
.

Ho

K

HAZA 7] ‘?i’\i Aw

70°C ol A

)
=

50T, 60T

72}
3}

[PAN-S
= =

o

!

—

X

ol
Gl

o

K

AzAA 9

uf 74|

=]
=

0.55+0.037}

sttt

2%

F, 0.2-0.3cm, 0.4-05em% o] A A

S

0.1cm©]

280goll Al A7 Al

3 g

d

A

oy

e

)

i
o
B

Abak g,

=

F 7S RE

3
s

el Ak AEe Tl

A

%

Jo
&

7 0.1cmolst= SFAl A 5

=
-

3l

271 9

-8 280goll Al 2t

AR

Z}

A8kl

A

121 5k

A AR

98T &=ellA 7143

)
=

A Fells 80T, 90T

3uf 34

=
=]

Fo 650nmell A

S

- 272 -



7}

J

%
=

_04

uh)

N

N

T
1o

o

]

jwis§
£ Q

R Eds

3

280gl A ¢
& FF5H(65°brix) 05%, TE &5 N (66°Drix)

A7he 9o

0.1-0.5%

gl 5

0.5%,

shaie.

(No.77.026)
A B

H

=0
=
=

=

=
<]

Linden
F(N0.2206249) 0.5%(°]

),
e

F
o] A}b

ExUS
o
R

o}

(No.77.033) 0.1%,
o] Al disiM = e A

(o]

0.5%

i
;O.w

)

7F sxol w

=]
=

O 5599
7 0.1cm©]

A

L

}

kel
Rl

7}3

J

%
=

g 559 05, 1, 2%

2 QA

9

-

-

o

bl

obgfel AEAAY 20, 30t Fy | 10-159 ol A A}

°

A4

=

=

s

gt AlEe] 7]

)

Thegel u}

o A

ol

24

o))
Gl
™o

TH

Jo
&

A=

k)

7]

s

9
ol
ol

[¢)

1

.

o}

[

b

9

ThH=

 30°Bx9Y @

o

<+

=

.

sheh/ w)
shol 7

9

(oS 7

A=

7]
AEAR A

()]
=

+o]

©

A5 20, 30 HY #d 10-158 Al A

[e) [e)
= M =2

%
A

Aol AlH

A

sttt

7}s

]

Rz

=

she/ W Aeh, 9

[¢)
60'Bxe] oA 303t

ok

=

)

Z}) Anticaking agent AM&ol w

- 273 -



+o]

)

Al
A

T

=
=

A9 Fobz, A

J

S
™

go} e o
bol st

[

A 71

=]

= 37HA

A% 3del M= 4zl A=
= 717+ 02, 05% 4

FA T,

Thstel

J

S
™

o Mz gz A3 dolge FAE

=

=

]

30

}

AtHl o e ol A

o 0.1%

A

]

tel ol&ol 7l

7}3]

=]
=

= 27 0.2, 05%

Jh

el

- 274 -



N

AAAQ 7 5%

71—
o
3 HAl & wnke] A
Al Q.
A B
w)-g- ZFsttk: 54
ZFetth 44
Adsirt: 34
ofatrt: 23
uj-g- oFsttt: 14
A B
n-$- skt 54
sttt 44
A st 34
A o} 2Hd
- o 14
A B
R ARSI
718t 44
A gt 33
=78tk 23
- =& s 13
A B
- Foh 53
Zr}: 44
gtk 33
vpach: 2%
v LpEi T 14

A
ol &
FHe Az 2A% B AAH 75
C D E
C D E
C D E
C D E

- 275 -




¥
v

B
~
@

Jjo
W

o

S

Yk, A4

2.

A

]

M

V3|
“
sl
=
3|
hm
Z]
i
]
=

- 276 -

A M=df 5

=R

ot 2

1 5
st} 4
1o 3

S
<
G
S

S

7
A
g
ok
o}
g

S|
4
w5 of
]
4

o]
Qe Aol

Ak
=




uie)

X
0

o
Ho
mK

wE
o

g3 A
3 Table 18 ¥ 22 FHo] =7t 7Hd #t

>

ool

2nd sugar solution

(60"Bx)

8.0%

4.0%
36.35%
11.4%
0.25%
40.0%

1st sugar solution
(40°Bx)
5.0%
2.0
26.05%
6.7%
0.25%
60.0%

High fructose
sugar
honey syrup
glucose
citric acid
water

Table 183}
g A4S 40°Bx, 23F

Table 18 . Composition of sugars for prepared ginseng snack
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Table 19. Color parameters of sanck prepared with ginseng
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Figure 4. Changes of browning index of sugar solution at various heating

times
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Table 20. Texture profile analysis parameters for snack prepared with ginseng

- 280 -



Drying Hardnes Adhesivenes Cohesivenes Springines

hewiness

methods  s(g) S S S
Hot-air
drying 180.7 3.7 0.485 0.949 83.2
Freezing

] 163.1 2.4 0.390 0.905 89.9
drying
Azdbdo] wel A %3 A VExE FAE A3E table 210 UhE

Table 21. The Result of sensory evaluation for the Korean ginseng snack

according to the change of concentration of sugar solution to boil.

Strength Acceptance
Specific flavor Total
of Texture Taste acceptance

sugar (%) korean ginseng
Hot-air
. 5.8 £ 1.5 6.3 £ 1.3 6.0 =* 0.8 6.0 £ 0.8
drying
Freezing
. 5.8 £ 1.5 6.8 15 70 *x 0.8 7.0 £ 0.8
drying

—_

o
o

FaF AR FAE 0.1cemoldl, 0.2-0.3cm, 0.4-05mE UFo] A A8 E
LA 2A F ARE T4 WX F, 4 dA9 S Us VaEE

ZAFEE A= table 220 YERH AT

Table 22. The result of sensory evaluation for the Korean ginseng snack
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according to its thickness.

Total
acceptance
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Thickness _of
chip (cm)

korean ginseng

40 £ 1.2
6.6 £ 1.1
6.4 £ 1.2

4.1 £ 1.3
6.8 £ 1.1
6.5 £ 1.2

3.5 £ 0.8
6.5 = 1.3
7.0 £ 1.1

55 £ 1.8
4.8 £ 1.4
6.2 £ 0.8
5.3 £ 1.3
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Table 23. The result of sensory evaluation for the Korean ginseng snack

according to its boiling time in sugar solution.
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Strength Acceptance
Specific flavor Total
of Texture Taste acceptance

korean ginseng

6.6 £ 0.7 52+ 12 53 £ 12 50 £ 1.4
10 59 = 1.1 6.2 £10 6410 6.7 £ 1.0
20 57 £ 0.9 72+ 08 6.2 =x 1.3 6.4 £ 1.1
30 52 £ 1.2 6.6 £ 1.6 6.7 £ 1.5 6.8 £ 1.4

7) FHefAl s Hb
A 01emelate] 5 F4F dHS dF w59 05%, #x 59 05%,
Linden 5= 05%, 2@t F=594 0.1%, A4 0
, 54 Axsted #HALE AAIS ABE table 249 EL

, =), 3B F=E+(linden, lavender), ¢14&Fe] A

Atk 7A7e] V2R 2 A ERE AhAS o, st Fel HiF A=
Eod B Ao e, SRA AR A OiF FEes WS
Wb 7Hg w2 AR debky

Table 24. The result of sensory evaluation for the Korean ginseng snack in

addition to differnet plant extract or Korean ginseng flavor.
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Strength Acceptance

Specific flavor Total
acceptance
Extract or fl Of_ Flavor Taste p
korean ginseng

Control 5.8 £ 04 58 £ 04 6.1 £ 0.9 5.5 £ 0.9
Jujube ex. 0.5% 5.7 £ 1.3 6.0 £ 07 6.1 £ 1.4 6.1 £ 14
licorice ex. 0.5% 5.3 £ 0.9 57+ 1.0 59 £ 1.3 59 + 1.3
Linden ex. 0.5% 4.3 + 1.4 47 £ 1.2 46 £ 1.4 46 + 1.4

Lavender ex.
34 15 27 £ 11 28 £ 1.2 28 1.2
0.1%
Korean ginseng
4.4 £ 2.4 39 £ 15 3.7 £ 1.7 3.3 + 1.7
flavor 0.5%

8) W& wxde] A7t 5
7 0.lemelste] 5 4ol AHS tiF w59 05, 1, 2% H7te 3 &

o 4 1027 8B ¥, 54 Ux A A 7IZEE ZASE Z3E table 259 UEFW

b
=2
=
i
N
fol
ki

Table 25. The result of sensory evaluation for the Korean ginseng snack

according to the different concentration of added Jujube extract.
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Strength Acceptance

Specific flavor Total
Jujube ex. of Color Taste acceptance
korean ginseng
Control 6.3 £ 1.3 6.2 21 59 =+ 1.1 59 £ 1.6
0.5 6.2 £ 1.0 6.6 £ 1.2 59 £ 14 6.3 £ 1.4
1.0 52 £ 1.9 58 £ 15 6.2 £ 1.1 6.6 £ 1.4
2.0 bo £ 1.2 45 £ 20 57 £ 1.3 55+ 14

9) Anticaking agent A&l w2 F2do] 7)A
TFold, AelZA GdFuE, AdJidE, Aot E, B4 E 5 5F S

=
o2 Anticaking &35 ZAFS A3 Folfd, AdArdE, AezA &F

i, BAMEEFY] FoE S5 2 ol o Jrie AS JAs=d 23Ut 9l
= Ao =2 YEgt(Table 26)

Table 26. Effects of anticaking agents

Anticaking agents Caking formation(%)
Control 18.7 £ 0.3
calcium phosphate(mono) 125 £ 0.2
calcium phosphate(dibasic) 10.0 £ 24
Guar gum 95 £ 1.6
Silico—aluminate 8.1 £ 0.6
calcium carbonate 9.1 £ 0.8

oH
A8 F 2HEmmHgsrl A Fe AEAAS w DA A ke] g2 oAzt Aw
EA 9 W3l Table 270 YEFRATH EEdzo 29 e yEo dAEHR

- 285 -



122
121

A Al 12A17ke] A8
113

=]
g

123
121
112

118
119
109

113
112
105

100
100
100

Times

trehalose
dextrin

Table 27. Changes of weight of snack by vacuum impreperation(%s)
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Table 28. Sensory properties of snack prepared by hot- and vacuum dryings

under vacuum impreperation
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Table 29. Formulas of ginseng jam by particle size of grinded ginseng

Particle size of | Grinded Pectin = 30%Citric acid Sugar  Water

grinded ginseng | ginseng(g) (2) soln(g) (2) (2)
< 20 mesh 50 5.00 5 250 190
207 30 mesh 50 5.00 5 250 190
30750 mesh 50 5.00 5 250 190
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Table 1. Formulas of ginseng jam by addition of pectin

Pectin Pectin Grinded 30%Citric acid Sugar Water
(%) (2) ginseng(g) soln(g) (g) (g)
0.75 3.75 50 5 250  191.25
1.00 5.00 50 5 250  190.00
1.25 6.25 50 5 250  188.75

olxte] d#e ZHZH(5%, 10%, 15%) THEA

sl Table 31 wj@vle}l ol

Table 31. Formulas of ginseng jam by addition of ginseng

Ginseng Grinded Pectin 30%Citric acid Sugar Water
(%) ginseng(g) (2) soln(g) (2) (2)
5 25 5.00 5 250 215
10 50 5.00 5 250 190
15 75 5.00 5 250 165

A Q14 Azt M7
A %ol FHE A4 A Fe Ay

=1 L

7y7} v} & (grinded), 25 (diced),
FZEE(extract) EE H7lste] BS AZ3ALE v ELS 2-2)9] YHYE F
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Table 32. Formulas of ginseng jam by addition form of ginseng

. Amount of Pectin 30%Citric acid Sugar Water
Ginseng form .
ginseng(g) (2) soln(g) (2) (2)
Grinded ginseng 50 5.00 5 250 190
Diced ginseng 50 5.00 5 250 190
Ginseng extract 50 5.00 5 250 190
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Table 37. Formulas of ginseng jam by addition of oligosaccharide(g)

Addition of oli— |Oiligosac— Grinded ~ 30%Citric
) . . ectin . Sugar Water
gosaccharide(%) charide ginseng acid soln
O(Control) 0 50 5.00 5 250 190
10 25 50 5.00 5 225 190
30 75 50 5.00 5 175 190

- 296 -

av



gl

o

A4 e

Table 38.

;ow_

o= diA

A9 18a

1

)
A -

) 471 ks,

3]

7t

2

3L

[e]
2

Jok ol EelA?

3}

el

RENE

S

ul§- o

R

ZEEEN!

=

!

K

il

b QA vhaEel 4 4xa)

waring blender® 10&

5
T

|

A

S

3|

S 20 mesh, 30mesh, 50meshe] A= of 3}

1
==

bo Azd ol

S

Z ok

Table 393 #Zt}.

- 297 -



Table 39. Yield of grinded ginseng on sieve size

Weight of grinded ginseng Yield

< 20 mesh 500.9¢g 49.9%
207 30 mesh 281.1¢g 28.1%
307 50 mesh 220.1g 22.0%
Total 1002.1g 100%

PAre] A7l mE 4t vhal= ] 7= 20 mesh Aol 2™ QA4 vhfES

49.9%°] 3L 20~30 mesh + 28.1%, 30~50 mesh+ 22.0% % YEAT

2) QiAo Az
7h) %t kel A 2]

AR i vk 442 DSl AxT A4k

o=

of thsfo] o=
Mol A FE s, Anda)dt 72x ol hd Aole deHA A

= Table 40¥} 7t}

Table 40. Sensory evaluation of organoleptic characteristics of ginseng jam by

particle sizes of grinded ginseng

Organoleptic Particle size in ginseng

F-value

characteristics <20 mesh 207 30 mesh 307 50 mesh

Mouthfeeling”  2.33+0.43”  2.33+0.43"  3.50+0.61* 16.33

Overall .
verd 25040.61"  2.9440.39°  3.67+0.56° 11.14

preference™

““Means with the different letters in same column are significantly

different(p<0.05) by Duncan’s multiple test
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“ 1 : very rough, 3 : moderate, 5 : very soft

“ 1 : very bad, 3 : moderate, 5 : very good

HA AlemAel ¢k =72 4 vle < 20 mesh(2.33)9F 20~30
mesh(2.33) A7) = AILHTH2.00) 9 747k wEgol A 14k kAl E 30~50
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T5 Mol =gl AoR yewth 7eke A5k 30~50 mesh YAV
o] A4 mAE  AS 3672 ‘FUH4.00) o 7H7hE vESoE tE a9
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Table 41. Sensory evaluation of spreadibility of ginseng jam by addition of

pectin

Organoleptic Addition of pectin
characteristics  0.75%(3.75g) 1.00%(5.00g) 1.75%(6.25g)

F-value

Spreadibility” 1.67£0.50° 2.61+0.49" 3.72%0.44° 42.00

““Means with the different letters in same column are significantly
different(p<0.05) by Duncan’s multiple test

“ 1 : very thin, 3 : moderate, 5 : very thick

Hue] ol e Ao BHCIYA, NWPS WA dv A9 1.25%

H7F AL 37284 el wpETle] v Fths wkeelith. ™ 0.75% AL Y
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Table 42. Sensory evaluation of organoleptic characteristics of ginseng jam by

addition of ginseng

Organoleptic Addition of ginseng
characteristics 5%(25g) 10%(50g)  15%(75g)
Ginseng taste” 2.17+£0.79° 3.00£0.71* 3.06+0.53*  4.77

F-value

Sweetness’ 3.28+1.20* 3.61+0.49* 3.33£0.50* 0.45
Spreadibility™ 4.89+0.33* 2.94+0.39° 2.1740.35° 136.50

““Means with the different letters in same column are significantly
different(p<0.05) by Duncan’s multiple test
“1: very weak, 3 : moderate, 5 : very strong
“ 1 : very thin, 3 : moderate, 5 : very thick
sl4ke] H7heol uhe labutel =

AA el =0T EA, ¥

)‘—]—U

, WA Qlakgke] A= 1Ak 162%(3.06)¢F 1096(3.00)

A AGSHHEO A A wgolgon F AN foFE Fol
= QoTh A% MY 7P Aol Aol mE wure] FEE 3744 A

T AelAM 2172 U5 Fuhs ksl 4k 5%9] o Aol = 4892 UH
H ks vESoldth shAIRE 1A 10% S Ale] =42 2947 4 FErH(3.00) ]
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Table 43. Sensory evaluation of organoleptic characteristics of ginseng jam by

addition form of ginseng

Addition form
Ginseng Grinded F-value

characteristics Diced ginseng .
extract ginseng

Mouthfeeling” 2.61+0.49° 3.00£1.12°  3.94+0.63" 6.72

Organoleptic

Overall

\ 2.394+0.99" 3.11+0.93*  3.83+0.71° 6.00
preference

““Means with the different letters in same column are significantly
different(p<0.05) by Duncan’s multiple test

“ 1 : very bad, 3 : moderate, 5 : very good
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Table 44. Sensory evaluation of organoleptic characteristics of ginseng jam by

addition of oligosaccharide

Organoleptic Addition of oligosaccharide

o F-value
characteristics g (Control) ~ 10%(25g)  30%(75¢)
Sweetness’ 3.00+0.00° 3.05£1.07° 2.83%+1.09° 0.15

““Means with the different letters in same column are significantly
different(p<0.05) by Duncan’s multiple test

“ 1 : very weak, 3 : moderate, 5 : very strong
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Table 45. Formulas of ginseng jelly by addition of pectin
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) Pectin Grinded 30%Citric Sugar Water
Pectin . .
(2) ginseng(g) acid soln(g) (g) (g)
1.5% 7.5 50 5 250 187.5
2.5% 12.5 50 5 250 182.5
3.5% 17.5 50 5 250 177.5

(4) A4+Fe] HA
Axe) e A7H(5%, 10%, 15%, 20%) ©H=7 dke] Table 469 HiHr] <}

7}
ol AE)E Az

Table 46. Formulas of ginseng jelly by addition of ginseng

Ginseng Grinded Pectin 30%Citric Sugar Water
(%) ginseng(g) (g) acid soln(g) (g (2)
5 25 10 5 250 210
10 50 10 5 250 185
15 75 10 5 250 160
20 100 10 5 250 135

() #s B}

s Wrke (DIARGY AA(Table 47 Fx) - ZAZHEHA), 2)04L9

A (Table 48 %) - kel Aw, wote] 4w, 2A7(@Y) Sol disho]
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Table 49. Formulas of ginseng jelly by addition of oligosaccharide

Addition of oli- |Oiligosac-  Grinded ~ 30%Citric

) ] ) Pectin ) Sugar Water

gosaccharide charide ginseng acid

(g) (g) (g)

(%) (g) (g) soln(g)
O(Control) 0 75 12.5 5 250 157.5
10 25 75 12.5 5 225 157.5
30 75 75 12.5 5 175 157.5
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Table 51. Formulas of ginseng konkak jelly by addition of konjak(RK-703)

Addition of Grinded 35%Citric acid Sugar Water
konjak ginseng(g) soln(g) (2) (2)
0.8%(4.0g) 250 5 125 116
1.0%(5.0g) 250 5 125 115
1.2%(6.0g) 250 5 125 114

date] S ZA7H(75%, 10%, 125%) =7 sto] Table 529 wigu| o 2

=3
o] QTR A XA

Table 52. Formulas of ginseng konjak jelly by addition of ginseng

Addition of Konjak 35%Citric acid Sugar Water
grinded  ginseng (2) soln(g) (2) (2)
7.5%(187.5g) 5.0 5 125  177.5
10%(250.0g) 5.0 5 125  115.0
12.5%(312.5g) 5.0 5 125 52,5

2h) o, Akele] A A
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Table 53. Fomula of ginseng konjak jelly by addition of sugar and citric

acid("S : Sugar powder,

" C : Citric acid )

Addition of S and C Grinded Konjak Citric acid Sugar Water
ginseng(g)  (g) soln (2) (2)
A(S" : 20%, C™ : 0.25%) 250 5.0 5g(25%) 100 140
B(S : 20%, C : 0.35%) 250 5.0 5g(35%) 100 140
C(S : 20%, C : 0.45%) 250 5.0 5g(45%) 100 140
D(S : 25%, C : 0.25%) 250 5.0 5g(25%) 125 115
E(S 1 25%, C : 0.35%) 250 5.0 5g(35%) 125 115
F(S 1 25%, C : 0.45%) 250 5.0 5g(45%) 125 115
G(S : 30%, C : 0.25%) 250 5.0 5g(25%) 150 90
H(S : 30%, C : 0.35%) 250 5.0 5g(35%) 150 90
I(S : 30%, C : 0.45%) 250 5.0 5g(45%) 150 90
uh) # B}
e H7bes (1) 2<F #H7bEe] A& (Table 54 #x) - A (SHA @ B8
g ZEA"), (2) Astde HdH(Table 55 =) - 22 7H(ek=g - B=s
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Table 57. Formulas of ginseng konjak jelly by addition of oligosaccharide

Addition of Grinded Konjak 35% Citric acid Sugar Water
Oligosaccharide ginseng(g) (g) soln(g) (g) (2)
0%(Control) 250 5 5 125.0 115
10%(12.5g) 250 5 5 1125 115
30%(37.5g) 250 5 5 87.5 115
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Table 59. Sensory evaluation of springiness of ginseng jelly by addition of

pectin
Organoleptic Addition of pectin
.. F-value
characteristics 1.5%(7.5g) 2.5%(12.5g)  3.5%(17.5g)
Springiness” 1.89+0.60° 3.28+0.83° 4.14+0.37° 29.29

““Means with the different letters in same column are significantly
different(p<0.05) by Duncan’s multiple test

“ 1 : very weak, 3 : moderate, 5 : very strong

HAe o] ko] wE Ao ZAZN(EEAP)S A A H" 15% F
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35% #7F A

(@) 4t A AEA AH AxF] A
AhEE Qate 3 welste] Az AAe AU FE, By P

22 3HEHA) 9 AtelE s AR A¥= Table 603 2.

Table 60. Sensory evaluation of organoleptic characteristics of ginseng jelly

by addition of ginseng
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Organoleptic Addition of ginseng
characteristics  5%(25g)  10%(50g)  15%(75g) 20%(100g)

F-value

Ginseng taste” 2.00£1.00" 1.78+0.67° 2.89+0.74* 3.67+0.87"  9.87
Sweetness’ 3.00£0.56% 3.22+0.71% 3.4440.73* 2.89+0.78* 1.12
Springiness” 1.78%0.67" 2.39+0.86™ 2.27+0.67* 2.67+0.83* 2.15

“I\Means with the different letters in same column are significantly
different(p<0.05) by Duncan’s multiple test

“ 1 : very weak, 3 : moderate, 5 : very strong
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ZRA AL vk b o] HA Axxds VIeor sto] AR dF 2]
Foz At H7be Beol FE¢S ZAR Hdege] dRE Sudoer diA

shol Az@ QA Azl W A% Aol #HPAF AFE Table 613 2.

Table 61. Sensory evaluation of organoleptic characteristics of ginseng jelly

by addition of oligosaccharide

Organoleptic Addition of oligosaccharide

characteristics  (g,(Control) 10%(25g) 30%(75g)

F-value

Sweetness” 3.00+0.00? 2.56+0.77"*  2.44+0.53" 2.69

““Means with the different letters in same column are significantly
different(p<0.05) by Duncan’s multiple test

“ 1 : very weak, 3 : moderate, 5 : very strong

Agogwt Azxy JAAeE 71FB000o2 Sy tiAed we 1A
glo] wute] A wale] g deHA Ay, Sefadel Hrbs A wnt

drEs WaAth 5 et 2 30% HUbre Fo4 Aols uEhy
itk B 10% H7b= 30% H7brret diEr(dR e R Alxd A e
A GntE Jh v F7PE JEb T ol gl Avrw & w it of Al

of dojA wute] ArE H2ATA e AR &dlad A= 10%7H4 =

(1) 44 eRATA) A Fe] 87
ToR(ABA) AFE DHste] Axd ABToEA ) 2ARHY - o

o, ZgA)e AelE deHAAR A= Table 623 2
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Table 62. Sensory evaluation of Springiness of ginseng konjak jelly by

addition of konjak

Addition of konjak

Organoleptic characteristics 1.2%(6.0g F-value
0.8%(4.0g) 1.0%(5.0g) )

3.94+0.88
Springiness(B} &3k 2k A=) 2.50+0.87" 3.00+0.90° , 6.21

a

““Means with the different letters in same column are significantly
different(p<0.05) by Duncan’s multiple test

“ 1 : very weak, 3 : moderate, 5 : very strong

ZORASAS] ol WE QN opdele] 2ANRHRE WA A
==
h

oX
K
°
1
i
A
ol
O
kY
rir

T
oo
o

3 12% H7bE =k
Atk 08% H7} ZoerRlgl= 2500 2 okirlel AwWsiris wbgol 7 A
ABRE B AR 1.00% H7F kA= 3.0008 ‘A EEH3.0)E HIHE

stk arzepdele] Azel QoA ZeR(AsA) HAFES 100%7+ Y vk

gud

H
lo

A]
A

=

Ao et

A7hEe itel Fe delstel Az AdzopA Asuel FE, 247
(@ey - 99E, BYAY), 247 HBE 59 Aol WA A

Table 633 7.

Table 63. Sensory evaluation of organoleptic characteristics of ginseng konjak

jelly by addition of ginseng
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Addition of ginseng

Organoleptic characteristics F-value
7.5% 10% 12.5%
Ginseng taste” 2.2740.75" 2.78+0.36" 3.56+0.77"  8.67
Springiness(B 83k ZA#)"  3.22+0.83% 3.16+1.00° 2.33+0.87* 2.74
Overall preference of , 3.05%+0.80" b
o 3.27+0.97 b 2.22%+0.79° 3.75
texture
““Means with the different letters in same column are significantly

different(p<0.05) by Duncan’s multiple test
“ 1 : very weak, 3 : moderate, 5 :

**1

very strong

: very bad, 3 : moderate, 5 : very good

B (R ET, A, 247

Azl tig B A3, WA dabute] AEs 75%2.27) 7k sttt

(2.00)0] 7H7hg wFLol QI 10%(2.78)H 7= A dttHB.00) o 7F7hE whg-o19l
ot F A EREE FolgE Aol UATE A 125%(356) % 7h= HlwE Adet
TH4.00) el 7F7be Whg o2 uER QU4 kA o] A|lZe] oA QlAbdE
10%7F 714 233 Aoz Hrh Hvy @b eged, Ao e ks
e 77 g2 vehdoy Fo4 Aol gtk 2R Aimd] Ui B
Al @95 Hkge 9l 75% H7b ZepdE vl 3272 b £ S B
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Table 64. Sensory evaluation of organoleptic characteristics of ginseng konjak

jelly by addition of sugar and citric acid

Organoleptic characteristics

Addition of S and C

Overall preference

Sweetness™™ Sourness™ (3} Ako]
o] -8z
A(S":20%, C™ :0.25%) 2.05+0.53" 2.22+0.44° 2.50%+0.50°
B(S : 20%, C : 0.35%) 1.67+£0.87" 2.72+0.62° 2.22+0.80°
C(S : 20%, C : 0.45%) 2.05+0.88"" 2.61+0.78" 2.50+0.50°
D(S @ 25%, C : 0.25%) 2.28+0.75" 2.28+0.75" 2.22+0.83%
E(S : 25%, C : 0.35%) 2.56£0.58% 2.72+0.75° 2.61+0.70°
F(S : 25%, C @ 0.45%) 2.37+0.84™ 2.86+1.06" 2.42+0.83"
G(S : 30%, C : 0.25%) 2.61+0.82% 2.4440.73% 2.67+£1.00°
H(S : 30%, C : 0.35%) 2.52+0.73*  3.00%+0.56" 2.61+0.65"
I(S : 30%, C : 0.45%) 2.67+£0.90* 3.03%+0.78° 2.72+1.09°
F-value 1.62 1.42 0.47

““Means with the different

letters in

same column are

significantly
different(p<0.05) by Duncan’s multiple test
'S @ Sugar ™ C : Citric acid
"1 : very weak, 3 : moderate, 5 : very strong
1 : very poor, 3 : moderate, 5 : very good

A7k Za Ake] Bl o wE labofAe] o) dute] Ak Alnte)
I Abol o2l FFA VER ol g dsAN A3 WA duke] A

(o]

E(2.56), G(2.61), H(252), 1(2.67)0ll A w2 “Agsteh(3.00) e 7HgA 37k A
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ohoE 9o Wb BE 25 ~ 30%7 AR Aom ArEch A%e] P
BE AP fo5E AolE Hold FPAT ] FEI ESFE(03
506~0.45%)7b A FHTHE.00 = whgol ATk, 3t el of 9 FHA A%
g3t kel el Moz g FANAL B AT W Foha e
Gtk & A E [oAAY 33 el 71 $7hE sholobn F& whge ey
S7b A olake] Arh 3wl W 25%, A 035% AT v &L REow

Db BI7E oF 65~75 1 1 Afelold A FE Ao HIhE QT

s

(ADHAsterebde] o Zead oAl A1
2 tfAste] Az dabekAdee] Wt A whut

o] 713% 59 zolg WeHARE A¥= Table 653 2t}

Table 65. Sensory evaluation of organoleptic characteristics of ginseng konjak

jelly by addition of oligosaccharide

. Addition of oligosaccharide
Organoleptic

characteristics 0%(Control) 10% 30%

F-value

Sweetness” 3.00£0.00° 2.39+£0.42° 2.17+£0.71>  7.46

Overall
preference of 3.00£0.00* 3.00£0.75* 3.17%0.87% 0.19

sweetness’

“Means with the different letters in same column are significantly
different(p<0.05) by Duncan’s multiple test
“ 1 : very weak, 3 : moderate, 5 : very strong

“ 1 : very bad, 3 : moderate, 5 : very good

Agozrnt Azxd Qazdda s 7EG00e= =2ad A we 2
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AEAE7 = AS5EEAE7N(THK 31T, w71 A)E e J=sldos
Zolo} AAN(LD ratio)= 25 : 1 o] 2~3F wldL Fig. 19 zZth 4&43
Z712 Table 663 2o] A&T19 A4S 3mme A& AMEeda, &Y ¥
AWFR 5% FES T3 WAAZELS SR 20%9F 30% = 2459
05 kW AL71E AH&3te] 7138t 125C 2 dAgstA =43t

Atk ARAIEEE ARV 2a3F3HEEE 156 rpmez sl dRFY
235% 3 HEEE 150 rpmP 250 rpm o2

717y WA AT FEAPES d3AR7IE 50ToAA Axste] Fite] 5% ol

Fee
d
Water
!
2/312/3 1/2
1/2P| FP | FP |FP |2/3P ; ; 1/2P|RSE|2/3P ;) 1/2P

Ocm 6.0 12.0 18.0 22.5 28.5 34.5 37.5 43.5 45.5 48.5 54.5 60.5

Accumulative Screw Length(cm)

0 5 10 15 18 20

L/D Ratio

Figure.5. Screw configuration
FP: full pitch, 1/2P: 1/2 of full pitch, 2/3P: 2/3 of full pitch,

RES: reverse screw element
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Table 66. Extrusion conditions of white ginseng powder

Extrusion conditions

Dough moisture content (%) 20 20 30 30
Screw speed (rpm) 250 150 250 150
Feed rate (g/min) 180 180 180 180
Barrel Temp. (C) 125 125 125 125
Die hole size (mm) 3 3 3 3

2) Ml extrudated] &2 A
d=4PTHS A WA extrudates o] &3 A4} tea bagxl AEFS N3
112} tea bag ¢to] EojZ4 WAt extrudated =7, AEUYT tea b

ARF Fe v dn A Bekel xAbahelv

PEA7]o wE WAl extrudate®] HEAHEE dolH7] g ouiAF o=
FEIFgo] 20%, 23F IAEE 250 rpml 2 A FE WA extrudateES food
mixer(FM-909T, (F)&dd7)) = & sto] Al(sieve)E ©l-&ato] Z427} 12~18
mesh, 18~30 mesh, 30~40 mesh ¥ 40~50 mesh® YEa7|=2 B3+t 7+
Zhe] QmAarld mE HAEALEE AlRY FS BT 20 go 25t tea bag &

Fsto]l 6023 203 50 xR0l HES s ojmje] & 2Ex=
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Table 67. Leaching test of white ginseng extrudate by particle size

(Table 67).



Particle size (mesh) 12718 18730 30740 40750

Sample (g) 2.0 2.0 2.0 2.0
Leaching time (sec) 60 60 60 60
Shaking times (times) 20 20 20 20

Soluble solid content
(%)

Turbidity (% at 650 nm) 14.41 19.45 37.84 48.30

0.40 0.37 0.22 0.10

Organoleptic Color® ++++ s s .
.. r
characteristics ~°'° +
B
Flavor N ++ + + ++ +

Leaching *+++
+

++++ +++ ++

degree™

+ o light yellow, +++ : golden yellow, +++++ ! golden brown

+ ! weak, +++ ! moderate, +++++ ! strong

skskok

+ : very slightly, +++ : moderate, +++++ : very well
Jr=A7)o] wE WA extrudate®] 7FEA 1R HAEAE @ BEHAAE

ARt A, table 67914 R wpeh Zo] gE¥ HEA LR F2

extrudate 4% =7] 12~18 meshol A 040% 0.5 7}% o] HZFo] P ¢
=
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BHE uwf, Y= A7)7F 2 12~18 mesholl A 1AaFe] kA, HEeio] Aol
AeHAl ety 1= 2717F S5 AEol & doju= Ae® vent. uet
A JEA7] 12~18 mesh7l €14F tea bagxle] A3 Jrar|dS & 5 AN
.

) Aol mE &4
N Zoo] wE Mal extrudated FEHAEES dolry] 9sle] ondYPgor
A==A7]E 12~18 meshZ TL&A 3+ & Wil extrudated] H7MYS 247

1.0, 1.5, 2.0, 25 % 3.0 go & E sl tea bag &*° X7, 6027+ 203 &=

of A&ararh ol Ee LEE 90T o goldlth ARe] o WE YW
AEE HgH BYR D A SH5S S4ske] AN ARG AR

tH(Table 68).

Table 68. Leaching test of white ginseng extrudate by sample amount
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Sample amount (g) 1.0 1.5 2.0 2.5 3.0

. . - - 1271 1271 -
Particle size (mesh) 12718 12718 q q 12718
Leaching time (sec) 60 60 60 60 60
Shaking times (times) 20 20 20 20 20

Soluble solid content
0.20 0.20 0.30 0.30 0.30

(%)
Organoleptic . T4+ 4+
- Color + ++ ++++
characteristics + +
+4+4+ +++ ++++
Flavor + ++
+ + +
Leachin
g +4++ +++
+ ++ + 4+ +
+ +
degree”
.

"+ ¢ light yellow, +++ : golden yellow, +++++ : golden brown

sk

+ : weak, +++ : moderate, +++++ [ strong

sk

+ 1 very slightly, +++ : moderate, +++++ @ very well

Alg o] mE WAL extrudated HE=AHEE AP A table 6894 H
0 g¥d o 020 %ol Aol &
7hgho| whel &%= 7HEA PR SE A SUMeTh AR Alme &

o] 20~3.0 g7tAl= EF 030 %9 ¥ FS e 20g9] AlEgFS
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Table 69. Leaching test of white ginseng extrudate by leaching time

Leaching time (s) 20 40 60 90
Sample (g) 2.0 2.0 2.0 2.0
Particle size (mesh) 12718 12718 12718 12718
Shaking times (times) 20 20 20 20
Soluble solid content
0.17 0.25 0.25 0.25
(%)
Turbidity (% at 650 o705 5081 3808 3037
nm)
Organoleptic . ++++
characteristics Color * tr M +
++++
. + ++ 4+ ++4+++
Flavor +
Leachin
g ++ 4+
+ ++ 4 ++4+++
+
degree™

"+ ¢ light yellow, +++ : golden yellow, +++++ : golden brown

sk

+ : weak, +++ : moderate, +++++ [ strong

sk

+ 1 very slightly, +++ : moderate, +++++ @ very well
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Figure 6.. Photograph of white ginseng extrudate by extrusion conditions,

M.C : moisture content, Temperature : barrel temp.
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Figure 7. Photograph of white ginseng extrudate by extrusion conditions,

M.C : moisture content, Temperature : barrel temp.
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Figure. 8. Photograph of white ginseng extrudate by extrusion conditions,

M.C : moisture content, Temperature : barrel temp.
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Figure 9. Photograph of white ginseng extrudate by extrusion conditions,

M.C : moisture content, Temperature : barrel temp.

Zzke] pEAF e wet Alxd A extrudate®] IEFAHLEE Golr7
9ate] oo duadon AARE YrE=7] 12~18 mesh, A& & 20g, I
AlZE 60x9] xHoR HEAFES AASHATh WA WA extrudateE  food
mixer(FM-909T, (@272 z&Hste] A& o]&ste] 12~18 mesho] 9
TA7|2 AEega A8 %S 20 go &3] tea bag &40 EFst] A%
3k 914} tea bagxE 60%7F 203 EEo] RE ATVt 5UdxHo HEE F

gou oue] e £EE 0T oldolgly A& A F ¢EHY 2
e AEY JEE §EHE 48H 13R % A% FAE L BEH 54
52 ZA4ske] A9 4EYFEAL AASATHTable 70).
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Table 70. Leaching test of white ginseng extrudate by extrusion conditions

Extrusion conditions AV B? c¥ DY
Sample (g) 2.0 2.0 2.0 2.0
Leaching time (s) 60 60 60 60
Particle size (mesh) 12718 12718 12718 12718
Shaking times (times) 20 20 20 20
Soluble solid content
0.20 0.55 0.30 0.50
(%)
Turbidity (% at 650 5,00 1309 2898 16.69
nm)
Organoleptic Leachirjg + +4++++ ++ + 4+ +
degree
characteristics Gi
ms*e*ng + +4++++ ++ + 4+ +
odor
Roasti*rjg + +4++++ + + 4+ +
flavor
Color L 89.75 56.83 78.33 59.70
a -0.23 3.86 0.61 3.27
b 7.95 20.78 12.96 18.59
b Dough moisture content : 30%, Screw speed : 250 rpm
2 Dough moisture content : 20%, Screw speed : 250 rpm
R Dough moisture content : 309, Screw speed : 150 rpm
b Dough moisture content : 20%, Screw speed : 150 rpm
* + ! very slightly, +++ : moderate, +++++ : very well
B weak, +++ ! moderate, +++++ ! strong

AdE=AE 240 w2 WA extrudated] IEAHAEE AF3E A3 table 709

A mE vksh gol AEFE /MY nPE B doughel R Fol 30%H
o 20% U W wEH Be FEFS WP 23579 £EE 150 pmEth 250
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rpmoll A FFo] & dojds o 5 A FAE Aol ngEe FIt
H| =38l dough®] it 3haFo] 20%, =379 %7
13.09%°] @< dErd °& Aggrd 7H8A

[

H| 3] doughe] 4% 8haFo] 20%, 2379 £%=7F 250rpme wW A4 EH/¢ Z
< 3 G 548 vtk oo Aim & o <4t tea bagxhge]
Wb extrudate A FA] dough®] 3 dFeko] 20%, ~=F¢ £EE 250 rpm o
2 gto] Alzshs Aol HAHel Az 23l & 4 Atk
3) <1t tea bagzalt AE t}kst
b SZd, dv] £ WE tea bag A 7154 2 o]3etH A

WA, B AgE T, He d@9E 4Omeshrt HEE 24 F AT
4100%, WAEEe] diste] F=dl 15%, F=# 30%, dn 15%, dnl 30%<
o] SAS AT 4=

H &2 72 &3 74 AlRE Axd 4E88E
BE7NE Sote] Alxd WA 4EH e ofef ok Zrh(Figure 10).

Figure 10. Photograph of white ginseng extrudate by extrusion conditions

() = &3 9 k=4

A Addde] weh 4EHY F Rl 3%olal 57K AelTE

i
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food mixer (FM-909T, (F)gtd 7)) =2 Zw38te], 10~18 mesh YPAA7] A%
03] £5°] FdxANAN FEFHEE ) o]

200 2 tea bag®H % 60x7F 2
W £ 2X=F 90T ool wZdlet dAre] el me HEAe] 7HE

o) FawE 4% JEe AelE UrhiRon, e £l B AEA

4
o e BF )T wmgdom & aelE Ut @

s
_Q
)
lol
oX,
e
g
2
>

R gl Aatel eed G el =AM FEAL AS 15%~30%2] E
0

Figure 11. Photograph of white ginseng and dunggule(15%) extrudate by

extrusion conditions,
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Figure 12. Photograph of white ginseng and dunggule(30%) extrudate by

extrusion conditions
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Figure 13. Photograph of white ginseng and brown rice(15%) extrudate by

extrusion conditions

Figure 14. Photograph of white ginseng and brown rice(30%) extrudate by

extrusion conditions
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Table 71. T=d 2 v &3to] 2 WA FEHFE tea bag 2o 7|&d ¢

JEREE

7HEA L B
St e T A 52 54
( Bx) (%) L a b A AT G4k g
WAk 100 % 0.1  76.41 47.63 -2.01 0.33 +++++ +4+ ++

WAL R Uk 859

+ =9 15%
WALR T 70%

F-l

0.1 75.84 48.28 -2.05 _Z‘O bt 44 e
0.1  72.29 53.85 -2.23 1.08 + +++ +++++
0.2  67.44 58.28 -2.30 3.96 ++ +++  ++++

0.1 71.85 54.03 -2.42 1.25 ++ +++ +++++

s st $A, AZELe WA GE4gel dskel 27 3%, 6%, 9%

b Z= A WA GE4EE

il

WAk FEHFIE d=A7IE 10~18 meshz LA E43 & 7=

3%, 6%, 9% = FH7lsle] & A5 2002 tea bagxE A XA 7HEA

&
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FE2 A= H7MES 2eld tea bagatel AE=2 Akelrt glolew, 7zred

N RS H73 A 3%, 6%, 9% EFolA wute]l ZatA =AF oW, 6%

AtolgREE Q4] He go] HuoE Poth AWH NEEE ¥ 0 Fe
eed Aagol =AM GAZ FFouh gz wuw 2ol FHol g wulol
A wehgl Wl 44 AR 3% olat Adetin AzA. pEs
A7HE A tea bag A= B AP Folt date W wure Fopshs o
HFe ogor MASE /BEReA AFF Qo And

HES H7RSE WAk tea bagAteh vERZMAE Wil 4EAd G el wiske] A
£ 3%, 6%, 9%% 77 F7bske] tea bagAts AlEdkATE THEA LIRS &

Aol Fakel wLFE Frbehs A% Urhilel Fxel Askwe] wopdw A
Z9o] Seter nPRGe] FAPL T 5 AU FAEE FA 9%l
g A vebston, Fabel 49 Ry AZRE Wb 99 $3e 4
of $eiufel W@ 2AL e 3% AT FAe) Wi g A9 -
A 5 99la, 9% ArbelAE F3b ua o) A4k o SeA. $AE WA

=
AERE WGP Dol takel 3%, 6%, 9% A71ak] tea bagihs
Azstglvh AEEel wgnlel we ey ngRel weks A vhehiA
Srgivh AR 3%k 6% A7kl A AW Fol ok =AAWA <Aake %
Fargov, 9% Al AE BFe 59

[e)
o
g3t W@ el A =AM AW Wb 6% Uele WA APa

o

Table 72. W4t =4 P Eol diste] A=, &2 A% H7be & tea bag *#}H2]

7154 2 o]gelr EA
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M

A_l

g
‘_.,mo
_ﬂ_

o

;oﬁ

(%) L

(. Bx)

+++

+++

60.14 59.55 -2.13 4.51

0.2

+++

63.97 57.62 -2.68 446 +++

0.2

+++

+++

65.56 56.98 -2.71 4.56

0.2

++

+4++++

++

72.80 47.82 -1.74 2.67

0.1

++ +4++++

-1.96 6.56

63.84 53.81

0.2

HE 94%

o ®
Ny ©

LH‘LI

A

ﬂArU _IO
=+

+ +4++++

-1.67 11.35

51.98 58.11

0.3

57.15 61.18 -2.83 5.63

0.3

+

53.13 61.84 -2.69 6.23

0.3

63.32 58.18 -2.32 3.18

0.2

O = .
OFS}E 4+ ¢ HE 4ttt

+

*

|

Z

e+

el
H

o}

3)
=g

szl

O = .
OFSE 44+ ¢ HE At

+

skskk

3}, WA extrudate

% 2

g

A

=
=

WAl extrudated] Z
7] 12~18 mesh, Al829] % 2.0g, FEA7F 60x

=
=

o7 HEAZre] w

1

O

extrudate 2]

A}
=

=l

A

—

KH

o))
~

o]
=

T ¥ dough®l & FFo] 30%HTH 20%

el

2379 &£57F 250rpme W <l

o, oA

WAk extrudate A ZA] doughl

¢4t tea bagxbg 9
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20%, A7 &L= 250 rpme® dte] A xstE Aol HA ] Az %ol

g Stk 3 Q1A tea bagAt A v YgsE el Tl 15%~30% %
%

kD

(o

3k Alsek v 156% ez E93 d=43 ¥
stk w3k ARl A HFFS 3% olstler, Fake] 49, 44 I

9% WSI7b Atk Adel B9 AF ol oFzt =AAWA QA4 U

S
8% ool 47 @ A7k 6% vsle WA AP .

tea bagxl7} 7] & ol A

o

o
B

g FuEd

1. Kim, JH. and Ryu, G.H. Effect of extrusion process parameters on puffing
of extruded pellets. 33: 55-59 (2001)

2. Yoo, G.C, Kim, D.S. and Ryu, G.H. Effect of mosture content and
post-extrusion variables on thermal properties of corn starch extrudates.
6:222-231 (2002)

3. Han, G.H.,, Kim, B.Y. and Lee, J.K. Production of extrudates formulated

from pacific sand lance sauce by-product and dries biji 34: 186-196 (2002)
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P v,

Q1A XU (ginsenoside)2 JERE{K (aglycone) F-3#°] protopanaxadiol (PD),
protopanaxatriol (PT) % oleanane® 2 TA %o ¢lil olenaned AtEWULS
Zn g shg5o] 9tt PDAl AFXEWU I} PTA AFEW ] Hgo glojA el

H(&hel PD/PT wl&2 1.340]a, 3714kl PD/PT Bl&2 20724 37

Aol AbE Aol PDAR X9-% drt. PDA AFZUL 7 A 28 (sedative
Mol ol depressant 7E)S YEMZ PTA Alxd TEAE

EE RO

o
(excitement 7l'de] o}l stimulation 71E )& YERNE o= 4
o} olo] th3t in vivo A5 AY glemZ olo tigk Ayt agh

aelmE AR BAT QAAEY, Eisal Q4 3

’
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T7h Eash

o A7 EFAT7 compound K¢ ginsenoside Rh2E AAlste #32
& P AHoRA HoR2REY JekYde B
o, oo A= FE A fFd EAF Ui AFEA 2 AS4gol

Asste AFG 2e AFE A FY5o 9 FE
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A% Akl A4% Bwe @2A4WA (GAM, EG, BL wWA)el o] 4ol
37°Col A 3U7F vttt Agtye Z24YE GAM broth B A| o ©]2]35}e] 2

A7 wjFstar fatsto] AMHALAE A=A & dESAT ofbwe

1o
off
o
flo
vs}
D
=
s}
D
l<~
wm
8
Q
)
o
&,
=2
=)
AL
i1t
>
o
ol
2

AT F o2 RE 83 dF7% JAAETS compound K H+ ginsenoside
Rh2Z AZA 7= #5F5 GAM (Y E Nissui #leF), TS (Difco), $HAu# 1, II
7t 1 LS 24A17F wigshar 4%, 5000 rpmell Al 30&3F 4l el sk e

T2 23] AHTF dAEAR o] &8st

5 <14 f QF2ES AX
olAS SRl 1%, 3%, 6%7F HEZF H7Este] Al #5290 Lactobacillus

bulgaricus, Streptococcus thermophilus, Streptococcus faecium= ©] 2 dlo] 244

b3} 4817 vkl o] 7)ol methanols F7Fsta e olS ZElsko] QlattiAb
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AFEE 1 mg (B B4e 55), FAMEY 1 mg, 45 5 mis ¥ol 37°Cel

I~

A AAH R wbES AZIEA 1 mi¥ FHske] 2 mle] EtOH= FE38ke] 3hehe=st

R

TLCE AAekar TLC scanner< o] g3} sttt A7) He
CHCMeOH:H0-65:35:10 (%)% AM§-81910.0], Al A ok 812h-MeOHE AL4-3H3T.

T QAAEV Y] FABY 54

AAMEZE 10% FBS7F &% Dullbecco’s modified Eagle’'s medium(DMEM) Hj
g AH&ste] 5% COp 37C Zdstel A wikstadch wigkd Axe= 0.25%
trypsin-EDTAZ A gl 8lo] 1000rpmoll Al 587 A EE &1, NEFE =39
5x10" cells/wello] ¥ %% 96well wj¥eho] HFak¢ith P338 2 L-1210 A ¥&
24713 % (AB49 3 HeLa A= 48A%) &S Agstar 4843 widsd &
MTT assay@ Al X2 T2 ALE A5

247 st M 2mg/mle] MTT Al%FS well & 50u® 7F3le] 308 &
b QlstulolE el A REEAIZI & wiA|E A7kl DMSO (Dimethyl sulfoxide)

ﬂll

i

g

e oz Mgl

Ao

100u0= 7}3te] 540nmoll A ELISA reader® S33 =%

O

D Agel AR oz QAT #e
Aol BUlAEE T ARFEA FAES ol gstel ikl XY BHE o] §
stol T QAEY BAAE AAbehe 73 FASAT (Table 73). A%
o AUWAE 50N Beshe] AEY REL WSAA QRTINS Aatel
= RFE GG A8 fAEEAAE Bge dAAE Qass #3E 9l

At
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Table 73. Intestinal and commercial lactic acid bacterias of conversion of

saponins

Bacteria of conversion of saponins
G-F2 compound K G-Rh2 G-Rd
Intestinal bacteria(50) & 2 0 15

Commercial
probiotics(18)

0 0 0

# Abgh el AUAlTS 5070, Al RS 187.

obgel QARe Sfel 1%, 3% 6%7 HES Azl Aw #FFQ
Lactobacillus bulgaricus, Streptococcus thermophilus, Streptococcus faecium<
o] &3l MEAA QFEEE A F3Y] compound K& ginsenoside Rh2¢] A4t

FTE Zgsgon YR, adue J1E fAFS o g3t 2

=

AAEE HEE AL Erled AR AZdd. adER AUt eziy

9% #FE olgstel AMUAAT WL o AWUAAMET Bste] A

2

) 83 A At 23k 4t EFEFE2 compound K2 g

Abgre] Ay HFREE B2 G oFFE Ao EFEE A al%
Al thgFs A E AatsEA
C-16, C-17, C-30, C-35, C-36 #FE°| th&st dAAE Aitstes A ##
oAk ey, gergAo] JgiEE v FA 0] =S gIALAE o] AAEE

B
TFE C-35, C-36 5 (Bacteroides & w58 F449) 59 #5%

il
BN
i
>
ol
2
ui
=
IS
=
u
o
=2
o
T
o,
rr
(@!
L
o~

3) 2d4tel C-35¢F C-36¢F el w A= FaF

o
o
oL
)
>~
=
B
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>
o
Q‘L
rir
£y
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@

35, C-365 ol&at AAFS wHEs7]
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=2 ol uigt HEE HASIAT (Table 74). &gt C-359 C-36 #F+ 1L
)

FEO G R AMFEFERC o8 Tol AFl AsE Pout Ay mE

o
b
d
o
T
d
o
d
op
o
£
o

=38 A7l e SA gle Aoz Qs

Table 74. Growth inhibition effects of C-35 and C-36 in ginseng

MIC (mg/ml)
Gingseng ex white ginseng
C-35 50 250
C-36 50 250
4) C-35, C-36 T 23t AFEI 9] ginsenoside Rh2= 2] 7 3

Axe HMA T4ow WHEW protopanaxadiol Al AFXWE 9] ginsenoside Rg3
2 Z3tE ) o] ginsenoside Rg3E C-35 % C-36 W7} ginsenoside Rh2Z2 A
e = deAo s AT (2" 15). C-35 ¥ C-36 & SAAE

¥d
¥ & A7l A3 EF ginsenoside Rh2E AAHA o] F715tdlom, 19k whd
2 ginsenoside Rg3% #A3st . o] HWEWEgS C-35 #FH b= C-36 ¥ 57}

- 353 -



-
9
| CompoundK
Ginsenside Rh2
Ginsenoside Rg3
.',i;_ |
i1 23 4 LR

Figure. 15. &4+ AFxd B39 C-353 C-369] 2|3+ ginsenoside Rh2Z <] 3k
(1, &4krbxd; 2, C-353 WhEA[Zl SAMAREW; 3, C-369F RESAIZ EA4HALAE

W 4, AW AT A7) A AL

C-3

57} ginsenoside Rh2E FH A o= Aitd = 9l FAEd w8 4
A3l7] Y& THAELD w25 WH3FA| WA ginsenoside Rh29F compound K]

AR e 2ARAT (17 16). C% FFE FHAEUY BE Edom

of

ginsenoside Rh2Z AJ4Fsl) o1} 0.9mg/mlol el sxolA+= #4stgdc}. ol
compound K9] H&&%= o] Fojg oy o1 2 ww|agitt ofedh A= A4t
S e JAHAAM FdHEFe QAAIEUE9] ginsenoside Rg3E A3HE 7] W&
o7 AZHAY, olgd AFE B v ginsenosideE AAME7] YA HH o =

= oF 01%9 Ao Azhdd
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—8— Ginsenoside
Rh2

12
—&— Compound K /\
10

Biotransformant (mcg)

—

50 100 150
Ginseng saponin (mcg)

o

Figure 16. 34t A}Ed Fxo] W& C-36 759 ginsenoside Rh2& A 3§

o

5 C-36 #5¢ 9|3 &4 o ~9] ginsenoside Rh2Z2 9] A %8

C-361 77} ginsenoside Rh2E€ HA o= AT F e SHAId~ 3585 24
7] 9 TAALEY FEE W3A7|H A ginsenoside Rh2¢F compound K¢
RS ZAEAY (2" 17). C-36 755 TAAEYY % gFEZFHOR

ginsenoside Rh2& AA4tetH ov 6 mg/mlo]de] Fxo

>
rr
o
[N
_O|L
22
o
o
)

% compound K29 3% o] Fojx o}

& | ginsenosideE A4Fst7] $14F 24 <

o
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10 —®— Ginsenoside
Rh2

—&— Comnpound K

Biotransformant (mcg/m},

0 5 10 15

Ginseng saponin (mg/ml)

Figure 17. 14t~ Fxo u}

iyl

C-36 #9] ginsenoside Rh22 A3 &

6) C-36 5 o|l&3sto] A4 A2 compound K= ] 7 3

o4k Fo $FR3F ginsenoside Rbl, Rb2, Rc Rd 5o C-36°] 23] thAr}= o]
compound K& AAbst=A15 AR (17 18). C-36 ¥+ A2
HE-3-A1 71 A Fbol A= ginsenoside Rh2E AAFA A WE 2lAkeo] Al¥d HE 3 o] &
3to] &S A S W= ginsenoside Rh22E A3 9% &3 compound K5Ho]
HES A 7ol uhe} Z7Fst o Hbg-F o] AW Skako] uhEl compound Ko A

@gol FAekATh Lol AEUGe] 198 How Aol o o4 Z7heiA
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10
—e— Ginsenoside
Rh2
—— Compound K
5 I

Biotransformant (mcg/ml)

0

50 100 150
Ginseng saponin (mcg/ml)

Figure 18. QAA Ed Fxo] W& C-36 7F9 compound K A&

7) C-36 w9 9% A4 A~9] compound K29 A&

C-367F7} compound K& HZA o2 Aars 4

11

[

e Qe FEE A

17
el Sl Aol FrZ W3lA|7)H A ginsenoside Rh2¢ compound K& A3 AHA

S ZAFSYE T (28 19). C-36 ¥+ AMAIEU S T &2 02 compound

O_u

KE Astl ot 9 mg/mlol/de] smoli = fasdeh obxd o 5= <

J ol A~
A A~

>

Lo

Sl AAFE U S ginsenoside Rh2Z A 3A 71X = FE3u. ojgd A9=E

£ ) ginsenosideE AAHsH7] faF HA Y FrE oF 1% Aoz A7
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15

10 |
—e—Ginsenoside
Rh2
57 —&— Comnpound K

Biotransformant (mcg/ml)

0 5 10 15
Ginseng extract (mg/ml)

Figure 19. 4 x Fxo] wrE C-36 ¥59 compound K= H3H&

8) C-36 ¥+ compound K& AAFS €3k wix] =7

C-36T 5 tpekst mjx|olA wjgstar QA2 AFE U S compound K2 A
ot A 21E HESAS (27 20). C-36= widatr] g A= A4
%] 1 (casein peptone 1.5%, soytone 1.5%, ascorbic acid 0.5%, dextrose 3%),
AR 2 (AW A 10 1% yeast extract A7} ¥l A)), tryptic soy (TS) #j=A],
GAM HiAIE AbEstsls wf 74 o & Q1 viA 7 §AduiAl 1ollem, 1 b5

o] TS, GAM Hj#] o]l
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40

A
O25mg/ml
30 | E 5mg/ml
= O 10mg/ml
£
3
\E/ 20 I
¥
o
10 r
0
GAM TS Synthetic Synthetic

medium | medium I

Figure 20. o2 7FA] wj Aol A wjd3 C-36 52 A4 2E compound KZ
AT (=T, 0.25% AATHA AgE; A7, 05% AAEFAL A, 1%
A+ AL

C-363 %% thFa Aol A woksla Farelse] Aps
Agele A 2L PgRAAT (29 21). C-62

J-& ginsenoside Rh2&
&7 flgk mA 2= 3

== l-H

8] 1 (casein peptone 1.5%, soytone 1.5%, ascorbic acid 0.5%, dextrose
3%), gHAdulA] 2 (ZAulA] 19 1% yeast extract A7} viA]), tryptic soy (TS)
HIA] GAM ¥l A& AFE3 S Wl 71 o] Al iR ZF GAMB Ao, 1

ool g aiA 1019l
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O25mg/mi
B 5mg/ml

O 10mg/ml
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TS Synthetic Synthetic

GAM
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ginsenoside Rh?2

a9 21 o2 ZEA wfA el A ul
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1% <l

F Al el ¢

okskrdo] 943 compound K

=4

5}

3

=
5

id
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°
z

Ginsenoside Rb1 (>22%)

<]
<]

% Y

Ginsenoside Rb2 (>10%)

H

20(S)Protopanaxadiol

Compound K

Ginsenoside F2

S
<

Ginsenoside Re (>11%)

Ginsenoside Rd (>6%)

9) 14k thARA €]

B
ol

Jail

.Io

o|J

]

2l

Table 75. %I
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EC50 (uM)

with FBS witout FBS

A549 P388 Ab549 P388
Compound K 27.9 31.6 0.1 -a
Ginsenoside

>50 >50 3.4 -
Rh2
Ginsenoside

>50 >50 28.9 -
Rg3
Ginsenoside Re >50 >50 >50
Ginsenoside Rd >50 >50 >50
Ginsenoside Rc >50 >50 >50
Ginsenoside

>50 >50 >50 -
Rb1l
Ginsenoside

>50 >50 >50 -
Rb2

Each ginsenoside was treated for 48 h in the media with and without fetal
bovine serum. * not detectable.

ECsy, 50% cytotoxic concentration compared to viability of control.

ek WA e} FhrehA] e8> iAol Al Hela cells Wi FatH A
compound K¢} ginsenoside Rh2E A& ste] Ax=4dS SASATH (17 22).

ol
ol
D)
52
flo
o
o

o= 05mMeolA tFEe] AxrE = As aFEd

e}
-
dgot S FHe AdE 1 ZHUF ol AL AFT £ 9
Compound K9} ginsenoside Rh2E H|aw3d Z3} compound K7} &g 3o}

Aol e ol Ak TUBE FRAANE THORFE Aol Aol

compound K7} o] 33 14t AIAE wt== Zo] i st}

Figure 22. &% 3hfwiA ¢} &4

z
&2

L& wj Aol A 2] compound K2} ginsenoside
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ANl A+ w4t B2 B sk B 9F 100 g5 200 ml & Fo] W
A FollA gEs] FEFetal 40 % dlghE(v/v) 150 mlE 7tete] & &k
2 TEo FHA 24T A A WS oS 60 C Water bath’doll 4] uf
WA 247 7k FESA T A2 A YA v 40 % ol e

i & Eetdnh odHAR AR F s
AN foo g ALgstdtt dHg 3-60 2 3]st HHo R 3Tt

aefQlat 3uf 34 3714 61 34)

L2 Hd#o] 200 mEEE 243}

,\
>

E o x4 @ Ginsenoside Re £T% ¢F 5 mgS A &3] HHFste] 40 % A&t

0 % oler&= sl

S 10 mlol =9 o2 Aoz I}

2
ui
fu}
BN
2
rlo
=

AleFol Al apdd olehE &4 (0.8 %) : vanillin 80 mgs o 10 mlell =
Atk AFEA 24D =T 72 % (w/w) Fabgee g GAak (95 %) 1516 g

(¢F 824 mhel = 56 mlE 7}ste] ZA sk Th

FOMEY $% 34 A9, BF L RS 242 1 miy G Astel 2

2o A WAAZL F 540 nmell A

tjo
D
o
@
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o
o)
(@]
Mo
)
N
L
ng
ol
ol
9
i3
1=
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i

FTHEE S48 Ginsenoside Re 2549 Ao wpep Aol s +

) ¢4 AFEY (ginsenosides) 9] F -2

HPLC =4
Pump : Hitachi L- 7100(Tokyo, Japan)
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Integrator : shimadzu C-R7Ae plus(Kyoto, Japan)
Detector : SEDEX 55 ELSD (Sedere. France)
- Tube Temp .. 45 C
- N2 gas flow : 1.9 SLPM
Column : YMC-Pack Pro C18(5 ym, 250 x 46 mm I D.)
Mobile phase :
A 1 H20, B : CH3CN
15 % B (0 min),
345 % B (10 min),
475 % B (25 min),
80 % B (40 min),
100 % B (50 min)
Flow rate : 1.0 ml/min

Injection volume : 10 «l

4 ZA- F#8]" &9 S membrane filter(0.45 m)&E o]} F of 3B Fob

¥ ZA - ginsenoside Re(XT#H)E TEWH=E 47 ZA A (1/8, 1/4, 1/2,
134 M) ginsenoside Re7} 2+2+0.025, 0.05, 0.1, 0.2 mg® MeOH 1 ml o] E9]

A= A AL microfilter kit(0.45 mm)E ©] &, o] #3to] vialdl Ho} standard=

Ad A - Fv]E BuOHEE samples JAES 50 mgd 01U+ HFo=z &

Abate]l AR E] A et MeOH 1 mlol =914 microfilter kit(0.45 mm)E o] &,
o] Z}eto] viale] ol FHo = FFATE.

- standard 20 #0Z injectiond} it}
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- #Ad 5 WE injectiondt At}
- Standard Re® H%% Z} peake WA oz HuAE wert. <4 BuOH

i g sample®|peak®] WA S AEFdo] A&sto] 7 A4 AFEY (ginsenosides) €]

f
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oy
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>
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&

3}7
B (WP) @ 7}83(WS), Marce HAAZ sttt 7zt AdS a2 == 01 N
_‘E;S‘_

BuOH® ¥ 200 mg< 50 % EtOH 10 mlo] =it}
%29 MeOH PPTEE (WP) 3% $8&A
FZ9 MeOH 7}8#3 (WS) 3% F&

N

¥ @ Ferulic acid ¢ 5 mgs A3 HHFste] 50 % EtOH 200 mlol =]

)% EEUoE gtk fEAL FREE AT (25 pe/nd)

Al ko] x4
@ Pauly A1¢F A (0.9 % Sulphanilic acid)
Sulphanilic acid 0.9 g& 9o} s 94 09 ml ¥ & 20 mlE 9o 714

stel =gtk 48 e B Yol 100 mE stk
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@ Pauly A1°F B (10% NaNO2 &)
NaNO2 10ge] &5 2o 39 100 ml= 33t
@ HotzmALEAE A Y (Tlofx A] )
A9 30 mlE Fstel BY 25 mlE 2ol WustdA 5&7F WS v

B

a5 mlE ¥ 100 mlE &t ESE FolA 15687F WA ste] AL&5d &

@ 10% Na2CO3 : Na2CO03 10 g& "o} Zof xo] 100 ml= 3¢tk

DY O g )
HA T 2 gz | mAS Addol FHexz 1 mBAS 7tete] Z AU
b 98B Zo|A 10 % Na2C03 €9 1 mlS 7Fste] & 43 tolxAld 05
mlE 718t 2 A3 500 nmoll A FF =S =As9.
S 7hske # 49)

N #
th BE S8l A 1A ek AeE SolA HF 3 ALE LelA 10 %
8

o 1 mlg sbekel @ A g tobxAlY 05 miE sbstel 2 Am

) AT A F W o R

h AT Ae %

aAa R 1A maregol FrE A2 FE2 AAStA AHdGRIAE
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1}) Uronic acid =84 :
EAAZE AT A L] o] uronic acide] S carbazole-ZAHHH o
2 2R, AFZEAEE glucuronic acidEFES AL, positive

control® pectin (citrus fruits®Z4%-¥ %, Sigma Co., p-9135)< AF&3}t

AleF A4
@D A} (Sod. Borate) 0.95 g & &34 100 mlol it}
@ Carbazole 125 mg< ethanol (99.5 % GR) 10 mlel| =t}

Uronic acid®] &#=4:
W A 83 WzhA 7l Al 25 mlol A& 05 mlE %83 7tato] S2A14A
th A2 olom SEhA FEE A Adth(Aole HHE], oeele A

3} A vortexat i th.)

th AAA (mucilage) 3 FEA
TARZE AAGGAL ] diste] mucilage®l FHFE Alcian blue M4 W
o= oo} 2ol =43
Sigma Co., M-1778)2 A}-&3}3it}.

. A X EH ZEmucin (porcine stomachZ H-E F&,

>
5

ro

Alcian blue 2zl o]t A4 theka|e] A =F34)

w
0.1% alcian blue2t=9 (50 mM ammonium biphosphate =& o] ¢l 3 of 3}
= |

aho] A}8) 5 miB7hata AA kel Aol A 247
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20 mM ammoniun bicarbonate buffer (pH8.0)S WA o2 3l NaClsLEs
A o2 F7HAA 1.60 M 5% 7HA] Agd3#A 5 mPdodlAa] §EA120 & 7

L= o) thsle] Carbazoled2ts 2 Anthrone = AT A o Fe1S 24

T4 B A udA 22 53

(1) DEAE-cellulose®] 24 3}
DEAE-cellulose (microgranular form: preswollen, 1.0 m eqg/g) 250 goll & 2 L,
05 NNaOH 2 L, = 5L, 1 NHCI2L, = 2L, 05 NNaOH 2 L, & 5 L&
A= 7hete]l EASAA OH-F o2 A&7 v2, 1 M NH4HCO3 8§ 2 L
£ 7tste] AlFste] HCO3-F o2 AT oAl & 2 L= AFHE o5 20
mM NH4HCO3&-< 5 LE 7tsted AlA st g3t Az

) A4 oA F
ol marcE 20 mM NH4HCO3 buffer® 35w ¢t vjuj2 &S5035 F&3
Asdo] FAAZE 200 mge YA 20 mM NH4HCO3 buffer 5 mlol] =it}

(3) DEAE-cellulose Z# 3 2w} & 12}5]
H3tA1 71 DEAE-celluloseE 27 1 x %°] 30 cm ¥ =% Z#S e & 4
718 AH 5 mls A7 2] 7teqith &&= 20 mM NH4HCO3 buffer
o A9 F=7F0M, 005 M, 01 M, 02 M, 04 M, 0.8 M, 1.60 M H =5 Tt
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A7kE 20 mM

Al Zh7Zy 30 mliy Zholl Zkskar wpA| kel 160 M NaClol
NH4HCO3 buffer& <42 60 ml& 7ttt weba 3 84240 mls 7ttt &
ZHe 3 AFAG5 ml¥ wol Anthrone® 3 Carbazole 32t oz =33}
=
Anthrone® (Hexose™d &FH)
Al¢FZ A - Anthrone 200 mg2 34t (34 95 ml + & 5ml) 100 mlZ X<
FAAM S, &3] B2 oS, WFolA YAA7IAA E 20 mlel 7FsFS T
A AR05 mlsHg FoA WAAAFI o7l A%k 3 mlE FSAIATH
o A Foll= dH3], thaole AHEsA vortexste 4Tt B F&
7tgdst & Was A7k WAIZl o 620 nmeoll A

oiN

0%

5) HPLCZ%H BuOHE 3 & % nucleoside?] 3FaFi4]
HPLC Column : LiChrosorb NH?2
(10 gm, 1/4” OD x 4.6 mm x 250 mm)
(E. Merck)
solvent : Acetonitrile / water (80 : 20)

Detection : 280 nm
Range : 0.04 AUFS
1.0 m¢ / min

Flow rate
Chart speed : 2 min /cm
Injection volume : 20 wul

Instrument : Waters
- 383 -



&1 ZA- £8]¥ &9 Z membrane filter(0.45um) 2 o] 3 F ok 37 FoF 7+

¥ 9 ZA- Adenosine, Guanosine, Uridine, CytidineE® ¥+¥ 22 MeOH 1
ml o sAste] FrEda 77 5T AEA ZASAT Z4HS microfilter

kit(0.45um)E ©]-&, o] #3}o] vialol ©o} standard® 3} %3t}

AN ZFA)- #8)9 24te] BuOHE 3 sample (22 ¢4 2.7 mg, 3714 3.4 mg)
S A3 HHEFs L MeOH 1 mlel =4 microfilter kit(0.45um)E o] &, o 33}

o] vialell wo} standard® 3}$t}.

- standard 20x0Z injectiond} 3 th.

- Ad 200E injectiond} A Tt}

- Z}7Z} standard®] FEW peake WAHOE FHIAMS WESTH A4BuOH & ¥
=

sample®] Peak® 4 & 7 &do] 4 gate] 4= o 3

6) LC-MSZXE Hexane®3E % Gomisin N & AA &

LC/MS &4 zx7

(DEA717] : LCQ (Finnigan)

(2)&1] : MeOH : Water : Acetic acid = 50 : 50 : 0.1
(3)Flow rate : 10 ul/min

(4)o] 23} 71y : ESI (ElectroSpray ionization)

(5)EAF2] ¢ Gomisin N @ C23H2806, Gomisin A @ C23H2807
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(6)% A= ¢ Gomisin N @ 400, Gomisin A : 416

A

i

d

- Reference A & (Gomisin N, A) 0.1 mgS MeOH 1 mlo] A3 £jo &w 1

o

mlZ st HAAg 59 rth.Syringe filterE o] §3to] filteringS

2

10ul/min <422 Capillary Temp 250 C, Sheath gas Flow Rate 80arb’eljel

A Mass w+4< sttt
- Sample A &2 A 3714 % Reference A 59 22 A AMass £4

= skt

At S 2 71 g¥S 40% EtOH 5 ml= 5 2d 5050 +

=73 T3] TLCE 3t
Rf value on silica gel plate (solvent, CHCI3/MeOH/c-NH40H=17:10:2.5,

f
v
(o
jubad
Eh
i)
ol
ox
ol
2
o

Rf=0.12)

=)

s

T
i)

(o]

o
EY
rlo
AN
ol
%
o
>,
ey

JHF % (blood flow rate, BF), @& %% (blood flow velocity, BV): Laser
tissue blood flow meter (FLO-N1, Omega Flow A}) flat-bed recorder (16541

II, Lineis)S AF&3}ar, Wuk(heart rate, HR)S £ 2 A3 ZAH3g o
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Z=7] d<t (systolic blood pressure, SBP)?} o]<t7] &< (diastolic blood
pressure, DBP), H 38 [mean blood pressure, MBP; DBP+1/3(SBP-DBP)]2
T2 FE dAAES AFEslgon, A2 Ear thermometer (ThermoScan

plus, Brown)< AF-&3}$th

A2 G (FHT o] 214, H 7] 175 em, B AF 67 Kg) 88WS tiy
(&, 9] S B83x &EA), control (n=16), L& <14 3 groups(A+

&, each n=12) ¥ 3}714F 3 groups (&%, 8%, L&
each n=12)2.2 YTttt olE FolAl Qs Fost7] o BFS BV testol] A
=3] sensitivedt 2 = s ¥hgo] {le AE wiAlSATE o] ¢k o] shof
control (n=13), PG 2.25 group(n=9)(1Lej 1At A&= Fojit 225g/once),PG4.5
group(n=9)(2L#H N4 F&F FoJt, 4.5g/once), PGI.0 group(n=9)(arzl 14t i1
&% T, 90g/once), PQ225(n=11)(5}7]3 F&F Fol, 225 g/lonce),
PQ45(n=10)(8}7]4 & Folit, 450g/once), PQI.0O(N=10)(87]14 1 &= F
o<, 9.0g/once)ell wiste] AFAAS AAsHAH

o A Fo W

Control*2 A4 120 mlE, PG2.25, PG4.5¢% PG 9.0 14t #2& 72t
2.25, 459 9.0g= AT 120 meol AEAZ NS PQ2.25, PQ45%H PQIOTS 3
71 S A4 225, 459 9.0g= A 120meel HEAIZ s 13 AR &
S sl

™

b HA] QPP W

A9AE o}

i
>,
=
N
o
>
[
o
o,
ol
lo,
Euz
o,
=l
>
=
rfo
k1
[\]
w
[\]
o
o
I
F
D
(@)

%)°l Eo|=F 3k thg 1A17F 308 Tt TS FHSHA sl Zb parameter(X7]
=

7hEhE =43 o2 A4 e QdEY dEdS BEEE 1 58 5 14
HE-E 6A17E7HA] Z) parameterE St Th el o 2 S35
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uh) A A

AHAY Ao FAE= mean+tSEMOZ YEFY AT} Scorest= SAS system©
2 BEAEAY. 33829 groupit Aol 3% 9 test, & Duncan’s multiple
Range, SNK(Student-Newmann-Keuls)2} Scheffe's test® *]2]3}%132, PROC
GLM (general linear models)E ©]83}°] Repeated Measures ANOVA
(analysis of variance)® M2 intergroupit F7% Q1 AolE  HABIAT
Controli 3 14HFolxt Atele] wjZA AIZbE FAA Aol& Fst7] 918t

PROC TTESTZE o| &3} variance equality test ¥ student’s t-testZ A3

2) 49 magAY Ao A@ILrE} glutathione B E4EAd o] A4
5

/\E]_

i

TEE

o
s
ok
Al
>,
n G
offl
il
=
i3
fr
4z
o
HE
o2
1123
rlo
olo
oX,
w
o)
=
Q)
wQ
c
(@)
)
Q
=
(@}
<
X
oty

2}
#A(150£10g) 5 1745t ASAZ & dAS =10 (&5%: 2042, 5% 50%, ™3
o 122413t light/dark cycle)oll A AFSGRE & Abgsklvh 35S FEAd 54
© & carbon tetrachloride (0.2ml/100g, CCl4 : olive oil, 1:1 v/v)& A}-&393th.
x2S 5LdHF9 5% tween 807 olive ol T3t HPFEEL HX+=
ANRE HFTFoAstar 48A3F Ao AdstEAE Fosn. T=2 A 84
FEQt AARE AlAG B9 AHA Skl

) madel 24
APEES CO2 gasE vhA AT BRAFHS meh AAsta BrohEol
A dele ARG o AL 3000 pmol A 1083 Q4 Eelete] A
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AArbell ARt om, Hge Ay dre dist
of A& df 9 Vet FR=HE AAG H
0.IM potassium phosphate buffer (pH 7.5)2 7}3}<] glass teflon homogenizer
2 wh sk o] whAS 600 x gl Al 10w3F YR sk @ 9 mjap
e AT dsds 10000 x gollAd 2023 dAEestdlh o] A

105,000 x goll A 1A17F 29482 3Fe] cytosolic fractiono &, 71 I HAE &L

0

3k 29ko] (0.IM potassium phosphate bufferE 7}ste] @¥ A7l 1S microsomal
fraction®. 2 &9t} vl A& glutathione ¥ lipid peroxided S =43+
o™ Cytosolic fraction glutathione S-transferase, glutathione reductase %
v-glutamylcysteine  synthetase €/ &AYS=, microsomal fraction<
cytochrome P-450, aminopyrine N-demethylase 2 anilline hydroxylase &4

SAcl ARgstdTh. o]l BeE 242 w2 grAgo] gl 3 4Tolstol A dst

i&

) EHF 24BAY

_I1NI

g

(1) Aminotansferase(AST, ALT)2] =74: Reitman®} Frankel®] WHo| F3}4]
ZAE kit(o}kA| ek & AF&3lo]  alanine transaminase(100ml 3 DL-alanine
1,780mg ¥ n-ketoglutamic acid 29.2mg &), aspartate transaminase(100ml &
L-aspartic acid 2,660mg % a-ketoglutamic acid 29.2mg &) 7] & 1.0mlE
37CoAA 587 preincubation A1Z1$ A 02mlE ¥o] 37CoAl alanine
transaminases= 30%, aspartate transaminasex 60%7F W& A 15 A AN
(2,4-dinitrophenylhydrazine, 19.8mg/100ml ) 1.0ml= #H7}slx 04N-NaOH

€9 1.0mlE 7Fete] E3FeF 1023 A2elA WAsta 34 506nmoll A &

25 &A%t FHEE FFHFAM £l 3 1mld Karmen unit® 3FA|
A=

(2) Sorbitol dehydrogenase(SDH)9] Z=7%: Weisners e WwWol F3te] 02
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triethanol- amine HCI buffer(pH 7.4), 12mM NADH(in 1% NaHCO3) % &%
0.25mlE H71ste] 25ColA 3087 wHg-A171a1, SA 4M fructoseE ¥l 3%
340nmel A FFE=E o o|ukg AL ThA] 25CoA 38 WA Fo 3% A

ot fructosedl] 93] NADE Akstd 7HAZHS mlgd

o]

ol
o

7435 NADH7} 3%

il

mUZ ¥ A3 o

(3) v¥-Glutamyltransferase(¥-GT)2] Z4: Szasze] WHo| F3t 40 mmol
glycylglycines 3H3l= 45 (pH 82)¢ HkSHo] FAHUS 7F8Fe] 405nmell

A 3 E=E =743} p-nitroaniline A &S T3] 24AFAS =AU

(4) Alkaline phosphatase(ALP)e] =4: Kind¢} King?] =¥ uwlz} kitA] oz
=439t & 7]4<l phenyl phosphate’} ¥ 0.05M carbonate buffer(pH
10.0) 2.0mlZ 37ColA 3%%F preincubationd+& A 0.05ml= 7}sF3E 37Col A

LA om wAAoks H7bekarA

1557k WS AIZF A 8l kg F Rl °)

_|>~l

= 1

500nmoll A F3=E Ha EFAFH ot aae] SHEE AU

(5) Lactate dehydrogenase(LDH)2] =4: Berga2} Boida2 HWHel] wa} =A%
kitE AL-g-3F3l et = 71 A H(100mld  lithium  lactate  2.3lg 2L
tris(hydroxymethyl) aminomethane 2.42g 3H)3 AAAA(100mlE NAD
574mg % 1-methylphenassium metalsulfate 3.4ml )& 111 =& &3%3slo] 3

7ColA 5%3ZF preincubation®-o] A&E 7}ste] & Zgstar 37ColA 1083t

A s GiroE Wee FEAA Y Sl FREE 93 EFFA
Fd 2N EE S
o r2A F Adnsel FH54

Ohkawaws o] WHol Fate] b 24 1g9 9w &Fe] Ay A5 7Hel mh3f o)
I o] wRgHo] 81% sodium dodecyl sulfate®} 20% acetate buffer(pH 3.5)%
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oo

H

5ol

Rus

jubad
™

<
s
3

i

H7tskel 1623F
:g_

=

2 0.8% thiobarbituric acidE 7}3F% 95Tl A 1AI3F
stel T4 532nmell A
] 1g9 malondialdehyde nmole® ¥4

(0}
2o A WYz Al#H n-BuOH : Pyridine(15:1)
=0
[¢}
or

O]:{]__

Xz o
- 5 =
< 4
A 713 Z Aol n-BuOH : pyridineZ<
SAsto] xEdeA a1 FFS 1 24
Sk}
n}) 7+% 2 = glutathione® &%
Richardson®} Summer®] WHE <7 WAH3I 5% TCA9 ImM EDTAZ &
58 10,000ge]  HFe] TwHoel AAHE e dALES Hsl 55
dithiobis(2-nitrobenzoic acid)®} ¥F-3-3}+= glutathioneS 412nmoll 4] 560nmell A
T4EE A
) P 2F] T gAEAe A
(1) Cytochrome P-450¢] =7: Omura®t Satos el Wi 3] Alddo] 1 mM
EDTA, 20% glycerol, 0.5% sodium cholate ¥ 0.4% Triton N-101¢] st 0.1
M potassium phosphate buffer(pH 7.4)9] microsomal suspension(l mg
protein/ml)< 3 7}3F%E sodium dithioniteE Y1 &3t} g CO gasE 17
7t bubblingA| Z1t}. Bubbling®] €% & 3% 400~500nmel A 3 =5 =A3}
B x=9] #9o]= cytochrome P-450 CO complexo] 2]3F &
=41 Nashso WS okt WAste] wt
5 EAN(30
oS 15%

I 450~490nmel A &
F4A% 91 mM-lem-1% o] &ate] 2+45Hln

old

(2) Aminopyrine demethylase®] &
0.5mM NADPH, 10mM MgCl2, 150mM KCI, ImM semicarbizide
S 37TCAAA 3073 ¥EgAIZ
WA F

[e) _E/\
2ml% 0.1M Na+/K+ phosphate buffer(pH 7.5°] 2mM aminopyrine, HCI
Hh-g-off =] R
S-S TR A 102

ol

o
o i

7hatel

]ﬂ'u“;g)a 7]'°H O]

~400ug °]

ZnS04¢+ 331 Ba(OH)2E
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ARt o7 e Ao smiel Ae =7
B O0CelA 3087 whg AAF T AdEsiel gl Askel 33

A5nmell M 1 FHEE S5 T F8te] FHEE A4 stk

(3) Aniline hydroxylase?] &4 =74: Bidlack%s 2 Wl F3lo] WS- 2mls
10mM MgCl2 3 150mM KClel g+ 50mM Tris. HCl ¢k <4 (pH 7.4)°] 7]
<9l 1ImM aniline HCl, 0.5mM NADPH % &4<4(300~400uge] @9 d)S 713
of o]dg 37TolA 2087 W Al v WES FTEAZL AR 20%
trichloroacetic acid& 7Feh$ 107F 4] afo] o] o] o=
109% Na2C03¢ 0.2N-NaOH(2% phenol )= @i 37T A 3027 9+ A

2% 3 640nmoll A 1 FFEES i FEFAdA FAEE S

(4) Glutathione S-transferase®] &7/ 7. Habigs el WHol &ahe] HE-g
3.5 mlel 0.IM potassiume phosphate buffer(pH 6.5)°] 1mM glutathione, 1mM
1-chloro 2,4-dinitrobenzene™ 0.1 ml EA NS 7}sle] 25Co| A 287 98 A

21 % olu] BA = thicetherE 340nmoll A F3%=¢] W3S i FZAT 96

mM-lecm-13 ©o]-&3dto] 249 dHd=s 46

(5) v-Glutamylcysteine synthetase2] &4 7. Meister?} Richman<®] Y ol
F3lo] Hks-al 35 mlF 0.1M tris HCl buffer (pH 8.0), 89 mM L-glutamic
acid, 094 mM EDTA, 32 mM MgCl2, 1.35 mM ATP} 34 4(100~300 pg
dd) S 7hste] 37T oA 10% WH-SAIZl F spectrophotometerE ©]-&3lo] &

F% 600nmel A A2 FAS =AY}

(6) Glutathione reductase®] &4 =3: Mize and Langdon®] Wl £3}o] ub
< 30 ml¥ 01 M potassium phosphate buffer (pH 7.5), 0.94 mM EDTA,
46 mM oxidized glutathione, 0.16 mM NADPH % &4 (400~600 pg T
)& 7hete] 37Tl 1083 RF&AIZI 5 340nmell Al NADPHO| 7Haw = &

- 391 -



=4ehgiet.

Lowrys 2] #He] F3}¢] bovine serum albumin (Sigma Fr.

Itiple range testZ ©]

7

uncan S mu

W, BAH Relg AFE D

a3

B
1o

do

(BN A 9] BEA

14

O
[¢]

o
T

3)

A

NEE TR 593

A

36 x o] 33 cm)ol ICR
o WA =& w72 Al

47

(

A~
T

94

4 AZF Fo 23~25 T

Qo)
=

S 1A

1 AA = £

S|

70 % ol &

Fed 0.25me/25 g A

3|

el
=

Al& 5 EtOAc ex, BuOH ex

TS 24 % sucroseFEAES ALE

N

)

-
ol

Nfo

ojp

|52 4t 8.0 g/1000 mb FEE 44

ool
<0
o

0

o)
Al

B
£
ao
NI

=

ar

olo

)
{
e

N

T
B
<
o

[e]
=

9:1 (v/v) H]
}o] platelet rich plasma (PRP)E 4%laL

5|

=
=

< 3.8 % trisodium citrate

& o
= 71

ALl

2]
1500 x goll Al 303t

200 x gollA 10

ol &

s
tol PRP9F PPPE 4o ¢F 3 x 108/

S

244

L
R

platelet poor plasma(PPP)

°ol-&

=
=

9] 4% platelet counter (PLT-4)
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nl H A 2=d s

o
h=4

A

>
ke
B>
e
oo
i

&3 WHg2 Bornel Wil wet grERio® ZHsth PRP(G00 ul)E
1083 37 CollA 7F=2sta AN (5 w)E 7Fske] 30%7F preincubationdt T2
g4 $AZA ADP % collagen (Chrono-Log Ab, 242 8 uM3 3 pg/ml &
A @ wE AHEstel & FEstAth wEEHe HxE Optical
Aggregometer (Model 490, Chrono-logAhH) & 10% =43ttt HAS Adatel H

We 23 (FAZY B Bl o] AHgdch

oh) BAA g
Hlo]E+= SigmaPlot equation library Z+%E Regression Wizard o & 83}o] A
23ttt

k
ind
r o
2k
:J_
ot
N
>
tlo
\]
()
X
2
u?
fiio
fr
e
et
=
12
[>
lo,
B
o
5
(=5
D

>
_\Ti
oo
=)
Mo

3714 (401%)0] Bom ol uy A4 o] -

of @il (Q14k 17f & HatFAl 852 £ 145 g) 714 wAHF-917F (14 10

&
K
i)
o
k2
w
w
%
S
fz
i)
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g FEEA 549+ 401 g) B wow Azdn. 70% ol
&2 37)4to]l A Bk 129 it

th
X
oy
12
>
1o,
&

SFE 52 3§ hexane fr., EtOAc fr. oA %Z <1ite] ghako] dojA =
& Zol7b gl ey BuOH fr.(FAMEW ] 2 i3l +8) dAE sh7]4tel
aHda Bk oF 165w wokth &viwdd F HF 3o ves JA
aERIstel shr)atE e 217 B wok
2l Bk oF 1.63u Bttt

rie

o
i
=)
.
o -z

o]
(WP fr., & A5 53

7Fg5 (WS fr.)= 3}7]4to]

=

AT 70% ARE o2 Foli 87149 butanol ZHER, MES R (F
33.99%)= aEA4e] AHES (FA 2083%)HtF 1638 Bt | A" 5 F
of et HEe BeRel A9r mebel srluT 217 wrow

ol#lgk A¥}= Table 62 70% oleh& dzolA 3str]4bo] eiQlitrRt Brh=

o,
ofl

2) & <A AFEW(total ginsenosides)?] 3FekH] ul

AAFE T2 butanol 302 F2 o] =X Tt ginsenoside Rbls &2 &4
o] =2 212 1002% BuOH=E o]d = A 7] wiitel] BuOH fr.5 9] S14Atxd
o] FgFREAE AgstA gu. a¥EE nydE T 2 s BES 40% ol

Hew 233 1 F29e AN 2n 44 AAEUS BAH

a2 A3 s7)akel T A4k AFEWU(11.69%) arefdate] Z(5.19%) ®uk °F 2.25
W Eokth arefQlatel miake EAab Buk F Abxd o] 25 - 30 ¥ B2 A
ow dHA doermw uHAMNS Fo] Bal A AT R Y] Wi

of o]# 3 At Aozl Aow At EH
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3) BIOHE 8 & 5 Z4F A4 ¥ e ke

aHAJAT 714 BuOH fr. Foll 39 de 245 A Alxd
(ginsenoside)& HPLCZ A #3+ thg (Fig. 1) ¢4 T 550 A= o
2 3kakslo] Table 40 A sttt Fig.lel Yebd vpe} o] B Ao A A A

o A% =7 3SlelAl= ginsenoside Re®t Rgle]l &3Eo] &&EH AT A4S

A

Z3ola ¥=38 uw 50 Colsle] 2%oA] 3359 22 2 ginsenoside Rf, Rg3,
Rh2= AEHA &de=d o] AFET2 90-100 oCollA PPDAl AFEU o 2 HFH
AN e artifact® LA vt Table 4014 B upe} o] mEQlstol =
ginsenoside Re+Rgle] 7Hg @o| &-f5o] A, 37]4tol A& ginsenoside Rbl
o] 7} ol dfHo des & T UM o] A= H2 AUE HE AT
Ape] Avel Aol A gt EE Table 4004 Hi= nie} o] PPTA ALE e
g PPDAFEW ] H]&& aefl4te] 1.60, 3t7]4te]l 1.69= AL A=, ©]
A= Chart 50l 2ole v A7) wloleolA aelite] 1.39, 517]4te]
2.1591 A3} Fs] Apol7t wh

A G714 G E (F2 HsAd AE) 2 ethyl acetates 3ol wt

A
o
)
T
L

o7 deA glou Table 794 Hi= npol o] EtOAcE g2 i ALFoltt
(02% A5). HZ A2 EtOAcE g it BuOHZE 83 HF 3 94

2 Fol EAgit= Aol e xom 1 &S ferulic acid®] conjugate®

F4sn Qe

ferulic acid®] A #FH O ZE DiazoWS A1, F+EL ferulic acidE Af
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&3ttt o] BRo R
tyrosine, histidine, ¥ZZ°o]=2l spinacine (¢] AE¥& 37| = &A3r}=
AMEE w3 A Hde)®E WSskAl "o adeg e vkeEs dA)R
FB)9 Aol (B-AZFH 7FEEeA ferulic acidel FFHB-A)E FAsATH
(Table 10, 11). Table. 5ol&= ZF £ 85 F 9| ferulic acid®] &S UeldH, o]
=559 FE5& (Table 7 Fx)s agste] A A4k T F=Foz 3L

A& Table 119 e ST

ol

=4 AR (ferulic acid®3H) ¥k oy} ofm] =2kl

Mo

o

919 Table 11614 Hi= nvpe} o] At s7)5t Fol dfsol e
3} AR (B3 ferulic acid)e 7FrEs] dole= zHzF 764 9F 745 mg% =
ME frARE s JErAIT Tkl $ell= Z2F 20.099F 14.49 mg% ®=A AL
Hlakel striatE T oF 139w 2 gheFo] wWokow, ThgERald kst e
A5 el ardt shr)qke] ke 247 12459 7.04 mg%EAl e Rl4te] 317]
AR ok 177 w g2kt

1

ot
[
Mo

5) TS g # oj2ud AzmviEade] vl

AT FA ] BAE 93] uronic acid®] TS carbazole-FAH S, HdA

Atk AAs AAEES 70%

ofr

(mucilage)®] 3% alcian blueMAHS o] &

etEE FEoL WF 9 marcE AHESEAT

olN
=
BN
HU
;ﬂ,
n]o
FUE
A
:
2
ne

S ggAe 8 aEdt
(19.30%)°] 3}7]14F(13.25%) E.t} 1.460) 2k, o] thda] 2 glucuronic acidet
mucilage®] dt#ES F7]ito] mE QA Wk Zhzb 215 wi oF 144 W) Eokth

7}
(Table 7). MarcE EFF = FE3 do &S 715}

- 396 -



A7 oA =g o]lgd Ede m#lte] spr)4tRT 1.39 b @okon) Hoid
2 3714l A4 Buh 281 vl EokTh (Table 7) olest Ay =25 ¥ 4o
Ao oA Eapgo] 2 EALS qglelato] Wkl ExEFo] Ao AL 3}

el Bee & & A

AT EA S DEAE-cellulose® o] &3 A=nE1¢9E AAE9S
Fig 20| Yeld Hle}l 20| hexoseE 7%= (anthrone® )3t &% profile oA 4HA
o] A& tiF (tube 6~10)7F &4t A Wo] HAHM, 53] 424 oo

ZE carbazole o2 HAE3AS w] Ao AATIE A= tube no 7 - 9ol A

g5 AEHAo, 714l A& tube no 28, 29, 31, 32004 dlFiE HEHS
omz peAinT sr)4te] AATRA e A=} ve Atk AR ok
= .

6) gl Akt 3714 =9 nucleosided 3 B

NucleosideF ol A adenosine ¥ zhgo] w9 73t 4= dejAsl
o A S5AETE dAE sl SkE o] kA g "ol SuiekA HW ATP®
-8 adenosinec] Aol #FFY dito] SFH 1 A FHAE
of F7tstA Hol AbA g SeteE Ak Faeo] TSt
=

& FARES AEshe

ek
|
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o
o ol

i
tlo
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(@}
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@]
w0
—
=)
(@)
o,
Ol
ol
ol
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Q
o
D
—
w
=
[-‘ o
R
lo,

BuOH fr.o] $F#% o] 91+ adenosine, guanosine, uridine, cytidine®] 3oF=2
EFU AL, gt g4 Edds T RS bt YERATh
2# 14ke] adenosine FHEFS 0.059%°1 AL sF7]4Ee] AL 0.052% = A are 14t
o] adenosine®] #714H T} 135% W FrEo ASS & UM Nucleoside

4%9) F FFS FF AMeIA 2 Aol ek

iv
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7) Hexane® 38 & % Gomisin N9 A &4

A Q4tel = gomisin N3 A7 §HfEo] e Ao= grslA glon 317
Aol EAARIF A JdA & 9l gomisin F7F &% T hexane fr.ol
tstel TLCE A7 23 TLCAIAM gomisin 77F &% A &9kt (data
not shown). Hexane fr.o] W3t LC-MSE A&E A X9t £+F gomisin
Ne| 2% [M+H]+ © sl3d%E 4012 peakel [M+Nal+ o sl@¥= 42319
Peak7} #AEH oW 18249 hexane fr.ol A= 401, 4239 peak’}t E5F #HE:
H 9o}, 87]42] hexane fr.ol A& 4012 4239] peak’} EF HEH A ¢k}

3kH  Gomisin A ([M]+, 416 ; [M+Nal+ ,428)°] 319 %+ peakE2 119
9] hexane fr.3} 37|14 AdAME 2F AR &ggrt (Figh). 2P
Gomisin A & 4% it EAlgtE F3] HwFolnm AEHA] XS

ouvg rog A& AFTd "aAo] gth

o
=

4
H

8) Spinacine? A A&

Spinacine 184ty 3714 FEo BF EASE T Rf value on silica gel

plate (solvent, CHCI3/MeOH/c-NH40H=17:10:2.5, Rf=0.12)
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N
[\]
il
Al
=
fo

7l W dgelM WhRl mpeb o] aig Q14 3174t
W (FEAAA AL iR R, 7S wliEagEoz Al <t
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N3

D73 &3 (Tonic Activity)ell #3k <A

(heart rate, HR)& a7+

=
]

i

Joz &delA St

[e]

AZAZE A

el S
=

(on-going)

B2 A 7Y

AZE Aajed v Euj7F A AL

=
=

A7 W17+A (alertness)

I
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e

A

il

7EAI 71 A

=
[e)

A& A7 A G E 4 (neurotransmitter) o] ™3+ =& A (receptor)

9 =% w

il
o

.
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o

o

a, B1, B2

A FEARE

2

1

ks
“

zpolol 9|

nicotinic ¥ muscarinic acetycholine receptor®] Z#7} &e1# v}

-
R

<H

=

ol

Hd 88 WelA &

1

A7E

Ne

Ao R

3

%

Ak
5 ZF(blood flow rate, BF),

’

=
=

_ZT
oF
n-
J)
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gt

F %X (blood flow velocity,

3
=

+o]

58 @

KeX
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BV), A% ¥l (heart rate, HR), 5=57] &< (systolic blood pressure, SBF), ©]
2+7] &<t (diastolic blood pressure, DBP), ¥ 3 mean blood pressure, MBP=
DBP+1/3( SBP-DBP)] % #|(body tempture, BT)& 6 A7 Tt #&slo] u
HAa s7)5ke] AgEAE v A skl

B oA A E o Ftoll e 1 ¥ 2 (Volunteer)s= & 88 Wolow 1 Foa <l
A Eoysl7] A(zero time)oll Al BFe} BV7ZF H iz ®Ht}h vf$ =71} e 3
A

E A3 (Table 15 =) 69 Hol tsle] IS AAsP L o] 52

ey

A

-

AH > 20~21, A 174~177cm, A 52 65~70kg(Table 16 #=x2) & o] Lt
2149l

Folde F&Fer 225g(250mg/H & <3 €x33] 5§ AITY), TEF
o % 45g(225x21), A&Fow 90g(225x4u) o= Aotar, A4 EEE A
120mlell de AA H&7 s, dxzae A5 120mivks 587 shsich &

Table 17 o= tizdt ] AR (PG 4714 Fofdt bl 2= ol
9] P value ¢ PG tiH] PQ7te] RE dolH 9 P valueE YEFH AT Table 17
ol HiE nel Zo] control vs PG & PQ A= BFY A9 groupWolA,
SBP¢] A% group 7t % group WA, A2 Fodo] gllar, 1 vm A
E parameter ¢ ¢ group 7+ 2 group WolA EAHORE FolAo] U

o},

T3 PG & PQolA1= DBPY 49 group Ztellgk BAAH R FolAe] AN

H

12

Uz 2E parameter?] A-$- group 7+ 2 group U EFolA EAHo= &
‘dol ATt

sl PG2.257 tH] PQ2.257; PG4.57 thH] PQ 45 7 PGI.0T thH] PQI.0O +
of ojx EAAHS xo]Z Table 18 o eI TH BFe A% PGI.O vs
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PQI.0NIA  groupWolAl, HRSl 4% PG225 vs PQ225 9|, DBPY 7%
PG2.25 vs PQ2.25 group?t 2 grouptell A, PG45 vs PQ4.5 group?toll A7t &
Aoz Fojido] AAuth

7} parameterol] thale] vl FA AR ofge} o] M T 7|Egt

7HEFZBR)ol M= G

(1)3A] ¥3HTime profile) (Fig. 3)

aAte]l g FoJF(PGI.0)S AFFol F 1 Azko]l < 2.1u), 1.5A]7H
oF 32 Hll, 2 At oF 39 W} dRFo] FHORE FFe vS, I FIF= 259

A 55 AIZE AR of 3ulE A Sttkrb 6 AIZE 74A] ofF 1.9 wiE skl AL
it T8 Foldt (PG45)2 A4Fol 5 3elA 5 AIZM7EA] ¢F 1.8 ¥ di=

KINS)
T+HT F7 st 1

B AA ARl FAOR gl daT wrk of 28 W 45T e s

3 ThA 45 ARl oF 3 W 4% @ F et

o 7|2 a2 S8EFT(PGA5)0l dFFe AA S

>,
il
<
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o
l—‘
w
o
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=
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N
N
N
w
=
w
]
=
w
oo
=
o|\
N
L
>,
i)
M
R W o}
=y
)

AZrells a7 FdE Agstel YERNATE PQI0 w2 PQ45ST H
o] Z717F 9388 wrkoy}, PQAS5 i v A 2 A7l whE (1.
W) =384 —% 7> (254 71, 3.28) =38 —S7H55 AzE, 218 a3 ste F4S
HFArh PQ225 w2 3 Azkel] 30 Wl Tt A>T (45 Alzh 3.0 Hl)
—a7ee 34 BT

o
>
w
o
o

S
oo
oft
|
&

5 214 (Dose-response curve) (Fig. 4)
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e9 () B AA AN AALEL FHFL &Aooz fAe)
(PGO.O) Hlato] 7]t A7ke] w
AN MBE AF Urel Aol AR R F 3 AWM, FE AR T

o] F 35~6 AFre® o] wkE-& 7 =4S vkl Zlo] Fig. 40t

i
il
£
e
)
Fi?
o,
>,
)
Lob
il
s
£
N
[
i

*Fig. 4 o &%~ W& HAolA B wpel o] AF7loA 5 arg 4k
Sl wek N'A G =4S vEhlY, 87142 Tconvex"d o] & e
Weleh o] datE ¥ FAlA ez X353 Z1& Table 1990 HERH AT

Table 19 ¢ Fig. 4014 dFF-E&%F A= 37 25S & 5 O
710 gl A diETel diE) el 1212(p<0.001),3H 7] 4k
85%(p<0.001) DFHS F7HAIA L, 1 lito]l B7]atnt 149 o aA dF
F& STHAAGRL0.05); DEEFlA tzatel dial me At 43% S 71st
Rov FAASE FeJAol AL, 3714 189% F7HAI A THP<0.001). 3}7]
Aol aefRistEt 44 W O FHFFS F7FAIHTHP<0.05); ol A =
of el AR 222068 F A ZIFAI A 31(p<0.001), 3714 109% % 71 A A
g (p<0.05). °] B+ g Aol FrAEG 2v o =4 THp<0.05).

l

=

b4

@F 7] S FlA izl s # A4S 77%(p<0.01), 7142 133%

i Fe S7HAA(R<0.001), BF7]4ke] A JAEY 1.7 ¥l § S7HAZY BF
S ol Al arellite] 47%(p<0.01), #F714ke] 167%(p<0.001) thzx<tol] tiaf &7

I

Fe S/, sriake]  aEAdEY 36 W W ERFS M
U (p<0.005); @& kol A dhzxol el e lah2 198%(p<0.001), 3}7] 42
B%(freldol 5) ERFS 7P AL, aElitel sy 56 W o A

A FEFS Z7HA FH H(p<0.001).

Fl

- 402 -



37)14e 273%E 7S F7HAA 37 4te]l gl 19 ¥ © dFEe =
agFo = ulzate] ol me kel 305%, 37]4te]
169% 8 F &S S7HA 2w & A4te] stk 189 o E 7 Zivh

(1) A ¥ 3H(Time profile) (Fig .5)

QA Solte] &R AAWstel Vs JBe R F39) v)
o]

T FAEF T EJAS Foldt & R/ SxUF AEH 0w A S f
Ast=d diste], shr)ate] A9 dH7] A2 o228 Y ¥MslE BT
=3
(2) & #-1+3 2 M (Dose-response curve) (Fig. 6)
dRE&Eet vbg A4S dRFdY a2y v R dgatel AX e ik

A
"N 24, 8714 “convex” @O =S YEHWAY, o] AdE FAHL FA
2 A2 g & Table 200 eI

Table 207} Fig. 694 EF &=-&FdAE 03 2o O] &
ol A el el el ik 77%(p<0.001), 3714 0.8%(p<0.001) &
g T7MA e, g7kl mEclET 19 vl ¥ EF £55 TUMAIA T
Aowle); gl oizae] disl sk 315%(p<0.001), sh7]4te
70%((P<0.000)FFEEE S7HA7]aL o] &dE aElite]l s7jatrct 45 )
o % SkeH(P<0.01).

k1

Lo

@F 7] g ol A tiExwrol dial el 53%(p<0.05), #7142 99%

s F7MNAL (p<0.05), 3714 9% EFEHEEE S7HAIA (p<0.05),

rO
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=
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A A

B o2 adenosine®}

L
Ju

=7 7]

0.059%, &}7]4tel

are Ql4kel

glt}. adenosine&

= 2
= T

o
=

ginsenoside Rgl

SR 7k

H

oA 1857%, 317149

oF

0.052%(Table 13)3%t

ginsenoside Rgl 9]

4.34%(Table 2)

L.
o

AL

-
X

A

=
[

FH Tl 428 8] wo] sFEo] o)
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—_—

FEFRT 1.9 W gu= A
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o] 71459

e wp2kA Table 19 oF 20014 Hi= wpel o] FE7, TE& oA uefdrtst 3

latol sH4tR G
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(1) A ¥3HTime profile) (Fig.7)
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17} Al @ojx
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THAl 45 ARt M 3

I CERCES

)

A7

At

(Fig.8)

kS 214 (Dose-response curve)
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2)&%F

A& Table 2191

i

o7 A3t 3

|
&

SRR

=
=

o] A}

LR AT

s

u

Table 213 Fig.8ol A wEHHR)-& =
OQA¥71:eh) 2 2] Zero A 7Fol A

brs 66.82 =4 ARyl "oj

]
- 1

iy

ﬁo

)
=

A

Ago] oy

Y 31602 99

] g
-1 1

By

e 1At

ATt

3

(24 gle), g1k 2.89 74 (p<0.001)

F7F 274578
7} 2715t

=13
=

T

| ZFol7F WERHH(p<0.001); &

S
214t 3714

56302 #A

g 2ol =

b

S

Zkz} 3.38, 2.02

o~ =
3} u}

A 2 5H(p<0.001). @

5|

w g}
-1 1

st 5]
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e

|

A7 =

=

Z1tH(p<0.001); &b

fop

3.07, 3.82

]

| dAs
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€ Fowol ol o
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28t (blood pressure)el] T X+= <

(DF=7] g (systolic blood pressure, SBP) (Fig.9, 10)

=8 SBPE= Algte]l sFol whel A fFastov, ndEdla S8 7o
T2 AA Srek AL, st FE T A& F TS Zero AlZFe] SBPFEl A
=4 28] HstE BdY ag ol A wedatat shr)ake] SBPE tiET
I AR A ®stE B3 v (Fig9).

AZTS o] SBP-& % #AEZ Fig. 10 o YeErRATE AEQkr)o] 2 2
A4t 317 4ke] WS-8 T4 EF convex dS YEMASITH

(2)0]1€+7] & < (diastolicblood pressure, DBP) ( Fig. 11, 12)
&3 9] DSPE SBP9F what/hA & 7hasts AAWEE ®oFolth(Fig. 11).
DBPE frAstAt st7])4f Folwt2 9714 9
AR EE BolFRth DBP- &% #AE AFHr|E o] 1 Z3E Fig,
100 “Ep AT Q4S8 FE&FA 7Y A5 valsko
DBPE &S AZHtHp<0.001). iL&FolA = + £ Q14S A DBPol| 4&s

(3)8+ d<(mean blood pressure MBP) (Fig.13,14)91 2] SBP¢} DBPY| A i}
dolA B7)ste] AAWMEIL dHr)Aor WEtslueg P I H(MBP)S AAke
o] time profile(Fig.13), MBP-& %<4 (Fig. 14)S HESIS T}

MBP<¢] Al Wsh(Fig. 13)= DBP9 A (Fig. 11) w9 fFAFSH pattern<s UE}
WAL, MBP-& &= (Fig. 12)3% 57 BFol A FARgE 43S vebddch
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MBP-&% #AE Table 22 ¢ Fig. 15014 23 w2t} Zero time ¥ = MBP

7} 86.25, AWt7] 8214 FW7] 8147 ® atAtste Al WEE HoAFA &
Fol A HFRke]l AA uHdAS W 535mmHg  (65%), 3}714HE Wt
L73mmHg(2.1) MBP=E &AL 21 Aol frelAdel At T8l A5

dho Ax 1y d4ke 857mmHg (105%), 37148 H++ 3.8lmmHg (4.7%)

MBPE Ao 1 Aol Fojdel vk gl aydatat 347

uh) A 2 (Body temperature)ol "] X|&= 33k
(1) A+l ¥3HTime profile) (Fig. 15)

* Zero time oA &2 3653+0.08C (2% 8A] 30%)olAem Agke] EE
wel Ao Wer A9 gluhrb 35~4A7 A T (F)FE Ao
36.72£0.08 C = °F7F 45(051%)3tth7E @5 24] 30274 36.66+0.10T

etk o] A s wdbAel 75 npep

ol A ik Fol F 1 AR 4~6 AZFel A e Al

= ol
B} ggto} 7)ae giExTd Al FAbE A MEE B FQr)

ks
“

-

f
o,
>,
'

Folel A mHAAE Fo] T 3 AZAA x4
518 BTty 35 Altdle sAstATt Al A stela, svade Aes

S$AAA 6 A7 L AANELE FASA,
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716l A Q14Ee] Aol gk W3}

15

F)

EERE!

| 29kt

o

(Fig .16)

A (Dose-response curve)

g Qlatel Al

B¥S FA= YEtlo] Table 23 o YERHSAT

o)

o9} 2

/\01—

Zkzy 0.19C, 0.12T A&

AHe0.02TC, 87142 027C A

0]

Foll A e e

FE& TN BF7)4ke] A

Fa7]:

PR 317] 4ol

14

oA e

ngF

]

= =
= ©°

A

Hh) e 143t 317] 449

F(hemodynamic effects, Fig.3~14, Table 19~22)

5

s
)

=

Fitstel u

=
=

A7 A

ki3

A Lo thek 2 (Fig. 15, 16, Table 23) © th

)
=

o] 2] 7}A] parameter © tha} <l
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go] wea Age) Aolst Yepjrg, txze] 44 ur EAHow fo
A QA ZS W ol E stimulation &3, = Wy A7 AT muz, Wy
of o4 A dlxFEe] AR e W olF suppression £, 5 F

RPN A4S B BFse] 247+ - 2 AU, drwe] £ Foy
A Aol7t 9 W 0 = Ak E=® PG 2o $A7F BAHOE Aozt

9 W AFE 1A o F7b sk ol @€ Al 4 parameter o

Agatol A AT 3714Ae stimulant® ZAEEG T £ E 107 HEE A
F7F FAAEAa, FE&FaelA e 0 87142 3 9 57 AlLlEo
s}715te] stimulant, 31 1S T8 97 YERG oW m& o= A4t

o] 6 Mo R stimulant &7}, 714 -1 4] suppressive &37F YEFRETE

ARG A& &2al, TE&FNA aedditeo] s g Ales o A7

W, g FelA aedae AR WEE FA Foy, Ui Ales "olm:
2

A9 AoE FF @ 9 ( Table 24) FPA nEALE A& Lela, HA
o e WAtk Ao ARest W Aed g Adun 49 B4 Jrke 7}
ot Le AT ANE EdE el ol B AEst A W

QA B4k Fol HlE SHe 53 FaolA B74e AL L @)

Al FgeT Y AAL IR T 5 U= neAde] Aze A A%

& W, aEdA Al 2 F Fud, I BREAEA, Av] 2 AIDS A &A=
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A 3714 e o
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= dF ArdsELaR

Farzk o] 7] 4

S

A AT
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R
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3ttt SFE

S

%5 (Shizandra Fruit Extract, SFE)E %A o ® AlLE

gl
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|
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o
il

J:mo

O~ o =
TE TR
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=
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A

Aol AR om A Ae] A
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o
i

lfat
B

aminotransferase <]

=

pu—.

AT (& 7.8%).

shol Ahg

[

m) 2o 2 (SFE) ] o] § 2k} 7)2kel]

B
Ho
il
o

X
o

GOT,glutamic

478

gl

Fed 100,200,300mg/kg & &<

°

Fo71 7S
aminotransferase(AST

&)

1 3], 1914 4 53+ A%

aspartate

¢l
o <

=

.1 9] 2 (SFE) 9]

6)°l SFE

S|

pyruvic transferase) ol tj

aminotransferase

3 #(n

o

tol Table 25 ¢} 26 o —1

o ¢
of wel 3&E Uil 100mg/kg

©

ALTE 54

&7 (Table 25)°] SFE Fo7]|3te] F7}

1 =24 S719 AST

9]

4

h=N
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kel

300mg/kg Fo] o]
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2971 ¢ #Hoy 200 ¥ 300mg/kg  Foli 7teli: o]z AT

Table 2601 ALTEA S el wpel o] A gsteriod o8& F7Fd ALT &4
o] SFE®] Fol7]7ta &=Foll Z+2h nlelste] 3] H&qith. 182 g SFE ¢ 473
& Fol7|ts Fol &% A4 2 F3F 9 200mg/kgo® Astal, o]of e
SFE ¢ 49 =33 22 238kl A st shr)ake] 70%e gt 20 =
Aojrtzlsoll tigh FEFS ATstdnh o] ATE st QAT &4 6F,
@A A A (34 ZAR), @&AXA  tAlEA 3 F, @Dglutathione
S-transferase, ®7t%2 % glutathione® &% glutathione A Ao thale] A
Tt

WA T 65 a4 A Hst
A aa FoA 3 &z FUMEE &4 oA ALT, AST, SDH(sorbitol
dehydrogenase) (Table 27), ¥-GT(y¥-glutamyltransferase), ALP(alkaline

phosphatase), LDH(lactate dehydrogenase) (Table 28)o] thd}e] <43t t}e
I e As dATh

ALT: SFE<PQE<PGE

AST: SFE<PQE<PGE

SDH: SFE<PGE<PQE

¥v—GT: SFE<PGE=PQE

ALP: SFE<PGE<PQE

LDH: SFE<PGE<PQE
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Atdstea Folol ofs frmE AAksAE Aol didte] PGE-PQE>SFU 9]
A2 Akt oA 2-E(Fatstatg) o] et

HAEZA ] FEYAL BAA X = I

A2XA Y SFEYAL BAA FolA cytochrome P450, AH(aniline hydroxylase),
AD(aminopyrine demethylase) ¢} zro] ZA4bAo] A WA= FFS
Table 30 o YEPHAT AtAsters Fofol o) F7ke o5 g4el diste] of

ot 22 AddE AT

cytochrome P450:SFE <PQE<PGE

AH : SFE<PQE<PGE
AD : SFE<PGE<PQE
el 2¥4 oFEUAL £ 2 Fol tiskel PGEE PQE 9 Eiol w%shi, 1

ofN

& (AD)el Y+ PGEE PQE Bt &so] oFstith

u}l)Glutathione S-transferase @A o] n = A3

7+ AEA &A438tE GST(glutathione S-transferase)s= 4 AHAE A A=
BREN ARE 2 F0 AT FAR §F AGSERE EAAS 2 vs 2

AaS ZAsto] Table 31 o] JEFHUTE A4 A AGstgAE Fo3to

2R dA3 AslE T4 A4S SFE<PQE<PGE o2 o] 34 84S ¢ %

vh7t 2% 5 glutathione?] &% % glutathione A Al v X & 9

- 413 -



7t 224 F = #A8gS FEdE glutathioned % W o] Edo AMAA &4
¢l GR(glutathione reductase), ¥—-GCS(glutamyl cysteine synthetase)oll tha] A]
28 AFFAS & AlESgERAE sto] rEAE oA v 1 9SS

=7 &}o] Table 32 o YeER) ST

At stel o] o3 A3 7AHE glutathione® ¥%¢ GRe &4 4L 3 &
HANE y-GCS o] A& AL 79 3 EHA sl

Glutathione:SFE<PQE <PGE

GR: SFE<PQE=PGE

y-GCS: SFE,PQE,PGE(non active)

71 7H)~uh) 7ol AL HolHE AeElsted PGES PQES =ZUlAL 7w

52 B 35 RS, P e Table 339 A5k

A= 5ol 4 Fo=2 (GST, glutathione, GR, v-GCS) , ©] 4 & =5 AA

W sl A2l glutathioned} o] AGA S0l

14 F9 AF FEFoNA &+ dxzT SFE ¢ PGE, PQE A&7} 1H7]5 35
2HE el 5L v-GCSE A 9e 13 Foldth 13 &d&HFolA 37kA]
Zv-GT(v-glutanyltransferase), GR(glutathione reductase), #| 23} A3} gHLEof
detel PGE ¢ PQES] 3]&adel lolA <42 7 5 glolth

13 ¢ #F5FolA PGE’F PQE Bu 3% 3345 Ued 6 £ 352 &

T Fo3% d=zE AE FAEEA ALT(GPT, alanine aminotransferase),
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AST(GOT, aspartate aminotransferase), GST(glutathione S-transferase)®} #Z-2
transferase & 4> cytochrome P450, AH(aniline hydroxylase) , glutathione?} #<

e B4 e SdAR vig T2 AR FHolvh

PQE 7} PGE Xt $-53 &&5& 13%F FolAd 4 Fo2 SDH(sorbitol
dehydrogenase), LDH(lactate dehydrogenase)®} #& g4 &4 ALP(alkaline

phosphatase), AD(aminopyrine N-demethylase)®} #& 3% 28 A5 o0]3t).
AEFHAEY - 92 4§ A

e #HEEY] flete] IR AL F4 WHORA FIANTES A
sttt Table 339 23 1 o el4t (PG)9F 317]14ke] EtOAc + 3 BuOH
3 4 70% EtOAC ex(Table 6, 7 #&Z)& 717+ 4, 100, 500mg/kg & Fo= A
1 3], 3 47 Fo] & 4 At fFdd@d S AT 235 HERAY 4 &9
o] &2 70% EtOH ex ®HH O &< 1elste] Aot 7M1 4o 7a
3L EtOAc 3o =24 PGe Aoy PQ <
b 29em (p<0.001), =2 th22 BuOH #3 (PG 36%,PQ 32%)°] 74 &7}
Adem 70% EtOH ex’} 7Fd ket glth.

>

°of A E5F 52% FIAT A%

Hm

N

Table 33 ¢ A3 2 M= A4ke] &FS oF 5 ¥ S/, 4t 22s #
= 25 FE6tY] e = FEFYS mouse o7 Ag tial dd &Fow 3 Y

TEE Ue 4 Azt FEAEE A4 s 2 A3 PG o3 PQ w3 PQ
=

o gzl s 727 55%9F 45% A S AAEA tHP<0.01).

A9 2 FF9 AFoA PG 3 PQ Fo] & mgAge g AR
FoAdo]l Qo2 Table 33 ¢ Ad 2 9 £ WHOZE 6 A3t A4 &
FEES AFEA S dA S 3 F 4 A7) F9AE A9 9
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sfol Figl7 of tebuRch o Ask +9 A% 180 ¥ Fo AEEL Yol
1599w} 3elU4he 25% 51714k 5% olgith. o] Ash Table 34-2 ¢ A
29E neQlde] srldutt & Wz 8ol okt o ks AL 9

= A

percolation 3t1&) & W &= BuOHEY S 55 &

¢ sFFTowMA Red o A4 olAlsATh

3 A A4S 54 ¢ 43, ADP =

27 $HE FE89S o ICh 2 PG 9 FALEY 23 0.024%, P2l A

2 0.046%, collageno® A3 & FEsIAS W ICx & PG 9 3o
B

0.019%, PQ® A2 0.031% =4 (Table 35) PG 7} PQ Et} Zstich.

O
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1 s sate] AP @R Mk A
o QMY | ite] AR EAS wuwEA 7] $15te Table 6~13 <
TABs A 3 A 3747 2 -9Fe] AT AnE FFeto] Table 369 7
2 sto eI

2

e ol WA B e BRe A7 T0%dRez 3 5 W 33

s}
(percolation)sle] A2 A3} 318t A2 (333%)Eut 714 A2(40.1%)7F
1.2 9] 24 (PG<PQ,1.24))

ofy

o g FEIF: 70% o2 AxE Su] FEEHUS W Hexane, EtOAc, T%
w8 FEE E QAo A A Apolrt glAoy, BuOHEE (FAMEW #9)
2 37 AL (10.62%) e 14 AR YH6.45%) 1.65 ¥ Bt 5 &

of thate] HEE 7F EHWS)H vEE =8 EH(WP)2 uro] Hihalste]
HATLWP o= +2 A" 5 $4 FFE st s=d PG 9 2 (16.33%)
o] PQe Z(753%)Hth 2.2 Wl @ekoi} ol it @ spinacine & Fdls

WS ¢ 3% PG ¢ 3 (14.38%)+= PQ ©] A (23.37%)H.t} 1.6 vf A At

o el FAtxd el Fak Bh7)atel gt Sl ginsenoside T4 Rbl ©]

Vg wel g

S ol &= o3

- s
& A Atxd ¥

ofr

I QdEd F <A AMEYS BuOHE F&3 o 5 3|7hA F
BuOHZ o2 i o]g HA| e¥gtorm= 317]4ka aeflqte]

i=] S 2= =
Aaz 4 & 5 gldug =3

o
filo
o8]
fon
o
T
M
et
filo

ginsenoside”} obd AFEY A E<¢l daucosterol, Q1A A3} e AHES HPLC W

°of ©]% ginsenosides A& & = gl7] wWiEol A4 ANEE 40% =2 A

Nl
B

d

o
ol
1=
e
o
frt
3
)
_0|_,
2
ui

How FEee] 4}
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j=—y

o] Wy ow Ay AEELS  ginsenosides, daucosterol, phospholipid,
nucleoside, phytosterol S 224 PG A& (5.19%) 317149 #(11.69%) Xt}
2.25 ¥ A At

e Ginsenoside ¢ ¥#: HPLCE BuOH #3 &) sl F&3t 23 RblS PQ
(453¥)>PG 13 Re+Rgl & PQ (249 #])>PG ©]%lal Rb2, Re, Rd ¢ A=
PG7} 0.435%, PQ7} 0.456% =% A& H|%= &9t

e Antioxidants ¢ $FeF: o] #7}A] phenol A 3}gtEo] EtOAc S 2HEH 48 A

9lal, BuOH fr. ol F& ferulic acid ¢ conjugate ¢ ¥ ElZ antioxidant 7}

N

A&}, ferulic acid A Al ofw =4Sl tyrosine, histidine 53 alkaloid ¢!
spinacine = 7 AFFHEZ AEE AR JhEE] 7] AFY AolEA
conjugated  ferulic acid 9] %S 3T 2 A3 PG 9 A (1254%)7F PQ
o Z(7.04%)H.t} 1.77 8] B AT},

o b thgAle] FgHERIMAEE T0%0®E2 FE8a W F9] ¥ (marc)E A
z3lo] o2 AAR sPrh.as At Bre o] 24 $8(100-33.3=66.7%) S 7]
Abel o] &2 $28(100-40.1=59.9%) Rt} 1.1148) ®gkth, Marc Z5-H A4 o
Aol 8(19.30x66.7%=12.87% 31 2] 21 4}+:13.25x59.9%=7.94% 3t7]14H) S 112 5o
Wik AEZAZZHE O A S AL o 18 Q14H(12.87%)2 817]14H7.94%)
woh 163 gtk abd gEAe A EE aEdst (4.20%)8h 8]t
(9.06%) °] Zom oludamntiE ey (Fig2)d e 3t7]4to]l el litrtt

=7 9 =9koh

® Nucleosides 2] &2 adenosine & H|%E3 4 F9 nucleoside 9 F& 32
PG(97Tmg%), PQ(94mg%) = FAFetA k. 4 #£2 nucleosideZ o4 adenosine<
- 23 FAERA A oldAloltl. Adenosine® FHS PGS9mg%,

PQ52mg% = MZ FAR dEs YEtlglth dabsel 23 ol A8 22 R
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A ginsenoside Rgl ©] d+=dl A5 Rgl & 056%, 37145 Rgl
2 031%35o il Rgl ¢ d3dolg=89 =+ adenosine ¢ 1/10 vl =
o v adenosine o AtFe] oz Hol mHEIAY 3 o] &HE o Wk

£ adenosine°], YA #+& Rgl o] xA|slal = Ao w Az =),

eGomisin N ¢ & : o] 28L& enxlo] 11Rd 24 BEAdzw d#ix 9l
Hexane #¥2 LC/MS el & A& st vh, anefdatel= &A1y

stk = AEHA &k

e Spinacine?| A% &4 dZ2o]l=o]H histidine ¥ formaldehyde ¢ ZA3

AzA A T dERol= FolM o FFo]l Ad wuh nEAAI 14

o 9ok AMMPR) I 3HAHPQ) Ao & Aol vy o] 8.9 5
Slt}. ginsenosides F o4 Rbl & PGKPQ, Rgl & PG>PQ; AHAttdA o 3
e PG<PQ, A == PG<PQ, Antioxidantst® PG>PQ ©]i, gomisin N =

PG oMt AEHAeh 2 9o Aol SlolM = 2 Aol Zeol & 5 gl

_4

olr

H]

Rl
r2
-

2. m# Q4T Br)atel ok &

o 1A PG)IS 74P 2 EeS Hlal 4§ $18ke] Table 14~
35 9 Fig 3~17 A7 Ad oM FEFelA e ofe] &w s 2 sk
Table 37 o 7+eFs] Aulatqict. o714 A-gFolghd 214t 2.

MNE/3]x33]/U)S 4 o &Fo7 dlo] 1 3] T PSS LI}

o JAgI(JAAY) dRFBF), EFEZ=BY), 9IR), T3+ d4MBP),
A=(BT) 5 5 &9 parameter & FAste] ZFaHE vlustdh. A4 A=

s 58§ T F AurGARD), FRPZIGS5~6A1%F) o wel g 5 F 9



parameter & ¥ ZFol7l Aoy PG W PQY AF &= 107 ¥EE PG
7b A tHTable 24).4 $¥715 A ZAdass vlaste] B (Table
37) BFelA PG>PQ, BVelA  PG<PQ, HRelA PG(=contro)>PQ, MBPellA]
PG(=contro)=PQ, BTl PG(+0.12TC4<5)<PQ(+0.14C)Z et BT(A-2)
A PG FojEtt PQ Folwte] oft ¥ AeS HSAAHTGIR T8l
M= PG [-24TCEH] <PQ [-0.08T (e ], L&ZFAA= PG [-0.12C (3
] >PQ [-35C (8] ol vHTable 23).

cFREAE D PAT FH(FE FPARE 0% @S xS A

O

AT Folsta FAANERTE enxp AAE ALEEte] 14 F9] parameter o U

ol 2+ Be g 3 gatkst A4S Wk v-GCS o diste] emAt
PG, PQ+= &37F ¢ YA 13 F 9] parameterdl 4 25+ PG ¢ PQ & &
nztEe RS AE 9 FgAkstAgo]l  Fstith PG7E PQEUY $-gh
parameter— GPT(ALT), GOT(AST), Cytochrome P450, AH, GST, glutathione

5 6 oI, PQ 7} PG Xt} 943 parameter= SDH, LDH, ALP, AD % 4
FolAar, PGS PQ7F Y] $23F parameter = ¥-GT, Antioxidant, GRS 3 o]}
th gofstd R UIALE AN A PG>PQ o, ¥FiEA Tol sl
PG<PQ °lflom, &itstzt-gol A= PG=PQe] AT

B

e FARAER(sEAY, T EAE)EOAc 3, TAEY 9, 70%°es A

= FE= AECdAM PGE PQ By oft tf a7 o, SAH R #9
At 7 3 AIRE ol F 74A ol de AEECNAE PG 7F PQ BY

e 9°F Table 37914 2 &%¢] parameter & W3S W FAAS=2 PG7}
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Table 6. Yield of 70% ethanol extracts from Panax ginseng (PG)

and Panax quinquefolium (PQ)

PG PQ
Starting material 1,751 g 1,685 g
70 % EtOH extract 583 g 676 ¢
Yield 33.3 % 40.1 %
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Table 7. Yields of various solvent fractions from Panax ginseng

and Panax quinquefolium

. Panax ginseng Panax quinquefolium
Fractions
(%) (%)

Hexane fr. 1.19 1.350

EtOAc fr. 0.24 0.19

BuOH fr. 6.45 10.62

WP fr.= 16.33 7.553

WS fr.= 14.38 23.57

*WP : Methanol insoluble aquous fraction(neutral sugar fr.)

*WS: Methanol soluble aquous fraction
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Table 8. Contents of total saponins in Panax ginseng

and Panax quinquefolium

Total saponins (%)

Panax ginseng 5.19 £ 0.05

Panax quinquefolium 11.69 £ 0.07

x*AveragetS.D from triple experiments.
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Table 9. Contents of ginsenosides in Panax ginseng and

Panax quinquefolium determined by HPLC method

PPT .
. PPD saponins
. . saponins total
Ginsenosides PPD/PPT
(w/w, %)
Re+Rgl| Rbl Re Rb2 Rd
0.492 [0.354|0.176|0.146 | 0.113 | 1.281
PG
1.60
(100%)
(38.4) |(27.6)((13.8)|(11.4)| (8.8) (100)
BuOH fr.
1.223 | 1.605|0.188|0.107 | 0.161 | 3.284
P
Q 1.69
(100%)
(37.2) | (48.9)| (5.7) | (3.3) | (4.9) (100)

* Weight percentage from starting materials.
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Table 10. Contents of ferulic acid in various solvent fractions of

Panax ginseng and Panax quinquefolium

Ferulic acid (mg %)

Hydrolysis* Hydrolysable

Frs.

before(A) after(B) (B-A)

PG PQ PG PQ PG PQ
BuOH fr.| 6.45 9.03 11.42 10.09 4.97 1.06
WP fr. 7.48 5.98 40.73 10.22 | 33.25 4.24
WS fr. 4.39 7.43 25.67 13.44 | 21.28 6.01
Marc 8.06 7.18 13.51 | 15.87 5.45 8.69

* Treated with 0.1 N NaOH for one hr at 100 C.
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Table 11. Contents of ferulic acid in Panax ginseng and

Panax quinquefolium

Ferulic acid (mg %)
Fre Before After Hydrolysable
' hydrolysis(A) hydrolysis(B) (B-A)

PG PQ PG PQ PG PQ
BuOH fr.|0.4160]0.9590| 0.7366 | 1.0716 | 0.3206 |0.1126
WP fr. |1.2215]0.4503| 6.6512 | 0.7696 | 5.4297 [ 0.3193
WS fr. [0.6313]1.7364 | 3.6914 | 3.1409 | 3.0601 |1.4045
Marc |5.3760(4.3008| 9.0112 | 9.5061 | 3.6352 |5.2053
Total™ |7.6448|7.4465|20.0904 [14.4882|12.4456|7.0417
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Table 12. Acid polysaccharide contents in marcs of

Panax ginseng and Panax quinquefolium

PG Marc (%) | PQ Marc (%)

1. Yield after lyophilization 19.30 13.25
2. Content in lyophilized sample

1) Uronic acid " 4.20 9.05

2) Mucilage 189 272

3) Hexose 15.68 5.80
3. Content in samples after precipitation by ethanol »

1) Uronic acid " 1.24 0.90

2) Mucilage * 15.56 43.71

1) Glucuronic acid was used as a standard, and pectin of which
content in glucuronic acid content was measured 53.49% was used
as a positive control.

2) Measured with mucin from porcine stomach as a standard.

3) Precipitated with the ratio of ethanol to water to be 7 (v/v).
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Table 13. Contents of nucleosides in Panax ginseng

and Panax quinquefolium

PG (%) PQ (%)

Nucleoside
BuOH fr. PG BuOH fr. PQ
Adenosine 0.92 0.059 0.49 0.052
Guanosine 0.30 0.019 0.23 0.024
Cytidine 0.06 0.004 0.07 0.007
Uridine 0.23 0.015 0.10 0.011
Total 1.51 0.097 0.89 0.094
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Table 15. Excluded or included subjects number

Exclusion
Total Extremely Extremely Inclusion
high low
Control 16 2 1 13
PG2.25 12 3 0 9
PG4.5 12 3 0 9
PG9.0 12 2 1 9
PQ2.25 12 0 1 11
PQ4.5 12 2 0 10
PQ9.0 12 3 1 8
Total 88 15 4 69

Subjects who showed each parameter by far from the average or lacked

BF and BV data were excluded for the statistic analysis
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Table 16. Intergroup differences of subjects’ criteria

Age(years) Height(cm) Weight (kg)
Mean=SD Mean+SD Mean=SD

Control(n=13) 2054 + 097* | 176.08 + 455" | 67.15 + 5.26°

I+

PG2.25(n=9) 20.67 + 0.87* | 174.67 + 7.14" | 6533 + 3.84°

PG4.5(n=9) 2092 + 1.16" | 176.83 + 7.33" | 6817 + 6.94°
PG9.0(n=9) 2050 + 1.31* | 17542 + 746" | 6725 + 596°
PQ2.25(n=11) 21.00 + 1.13* | 17633 + 764" | 68.08 + 6.83°

PQ4.5(n=10) 21.17 + 147* | 17450 + 767" | 66.08 + 6.22°

I+

I+
I+

PQ9.0(n=8) 2060 + 1.07* | 176.30 + 8.07° | 69.30 + 5.01°

Means with same superscript within the same column were not
significantly different (p<0.05).
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Table 17. Intergroup differences of ginseng conditions versus control and of

PG versus PQ groups

Fvalue,pvalue
Controlvs.PG&PQ PGvs.PQ

between group 2.92, 0.014 ns
BF

within group ns* ns
BY between group 453, 0.0007 ns

within group 1.45, 0.0359 ns
HR between group 3.06, 0.0109 ns

within group 1.41, 0.0371 ns

between group ns ns
SBP —

within group ns ns

between group 3.98, 0.0020 6.53, 0.0134
DBP

within group 1.91, 0.0002 ns

between group 3.22, 0.0081 ns
MBP

within group 1.71, 0.0015 ns
BT between group 3.06, 0.0109 ns

within group 1.52, 0.0163 ns

*ns . not significant
MBP is mean blood pressure, DBP+1/3(SBP-DBP).
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Table 18. Statistical differences between PG groups and their counterparts in
PQ groups
Fvalue,pvalue
PG 2.25 vs. PG 4.5 vs. PG 9.0 vs.
PQ 2.25 PQ 45 PQ 9.0
between group ns* ns ns
BF
within group ns ns 499, 0.0412
between group ns ns ns
BV —
within group ns ns ns
HR between group| 6.47, 0.0204 ns ns
within group 2.73, 0.0166 ns ns
between group ns ns ns
SBP —
within group ns ns ns
DBP between group| 7.34, 0.0144 4.47, 0.0440 ns
within group 2.15, 0.0482 ns ns
between group ns ns ns
MBP —
within group ns ns ns
between group ns ns ns
BT —
within group ns ns ns
*ns : not significant

MBP is mean blood pressure, DBP+1/3(SBP-DBP).
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Table 19. Dose-response data of PG and PQ groups on blood flow rate(BF)
in the first half (1 to 3 hrs) and the latter half (35 to 6 hrs)

periods
Dose(g/person) Relative Blood Flow Rate” (Increase, %)
g/p control PG PQ
1 to 3 hrs 96.77+7.297
- 213.52+33.40%4 178.84+17.66%*
' (120.6) (84.8)
150 138.01+18.48" 279.45+45.6144
' (42.6) (188.8)
0,00 311.98+41.61%* 202.04+57.15%*
' (222.4) (108.8)
35 to 6 hrs 99.77+6.27
- 176.97+32.51" 232.02+30.94¢
' (77.4) (132.6)
150 146.28+20.83"¢ 266.40+42.13%C
' (46.6) (167.0)
0.00 297.26+34.43%P 135.13+32.21"
' (197.9) (35.4)

1) Relative BF when it was 100.00 at zero time.

2) Each value displays as meantSEM. a, p<0.05; b, p<0.01; ¢, p<0.005 and d,
p<0.001 versus control. A, p<0.05; B, p<0.01; C, p<0.005 and D, p<0.001

versus its counterpart.
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Table 20. Dose-response data of PG and PQ groups on blood flow
velocity(BV) in the first half (1 to 3 hrs) and the latter half (3.5

to 6 hrs) periods

Relative Blood Flow Velocity” (Increase, %)

Dose(g/person) control PG PQ
1 to 3 hrs 89.92+6.27°
00 159.18+17.74° 150.65+10.19¢
' (77.0) (67.5)
150 141.27+15.72° 187.02+19.17°
' (57.1) (108.0)
0,00 248.81+26.78" 153.20+19.95°%
' (315.2) (70.4)
35 to 6 hrs 88.12+5.49
- 134.78+19.93** 175.03+16.27%*
' (53.0) (98.6)
150 123.47+11.74*P 176.34+16.11%P
' (40.1) (100.1)
0.00 231.98+21.76%P 113.31+14.73"
' (163.3) (28.6)

1) Relative BV when it was 100.00 at zero time

2) Each value displays as meantSEM. a, p<0.05; b, p<0.01; ¢, p<0.005 and d,
p<0.001 versus control. A, p<0.05; B, p<0.01; C, p<0.005 and D, p<0.001

versus its counterpart.
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Table 21. Dose-response data of PG and PQ groups on heart rate (HR) in

the first half (1 to 3 hrs) and the latter half (3.5 to 6 hrs) periods

Heart Rate ” (Change)

Dose(g/person) control e PQ
1 to 3 hrs 63.66+0.66"
0o 66.40+0.85" 60.77+0.66*°
) (+2.74) (-2.89)
150 60.28+0.55¢ 61.64+0.79¢
' (-3.38) (-2.02)
9,00 60.59+0.68¢ 59.84+0.74¢
' (-3.07) (-3.82)
35 to 6 hrs 63.37+0.68
00 63.60+0.68" 60.81+0.58"
' (+0.23) (-2.56)
150 60.23+0.65¢ 61.03+0.63¢
' (-3.14) (-2.34)
0.00 61.18+0.63* 57.79+0.58*°
) (-2.19) (-5.58)

1) Heart rate at zero time was measured 66.82+0.63

2) Each value displays as meantSEM. a, p<0.05; b, p<0.01; ¢, p<0.005 and d,

p<0.001 versus control. A, p<0.05; B, p<0.01; C, p<0.005 and D, p<0.001

versus its counterpart.
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Table 22. Dose-response data of PG and PQ groups on mean blood pressure
(MBP) in the first half(1 to 3 hrs) and the latter half (3.5 to 6

hrs) periods

Mean Blood Pressure (mmHg)” (Increase)

Dose(g/person) control PG PO
1 to 3 hrs 82.14+0.73” ‘
- 87.42+1.23¢ 83.01+0.974¢
’ (5.28) 0.27)
150 89.56+1.174* 85.99+0.68"
’ (7.42) (3.85)
83.93+1.15° 83.14+0.97
9.00
(1.79) (1.00)
35 to 6 hrs 81.47+0.80
- 86.88+0.93* 84.66+0.87*
’ (5.41) (3.19)
150 91.18+1.31°" 85.24+0.70°
’ 9.71) (3.77)
0.00 84.42+0.75" 84.88+0.83°
) (2.95) (3.41)

1) MBP at zero time was measured 86.25+0.00
2) Each value displays as meantSEM. a, p<0.05; b, p<0.01; ¢, p<0.005 and d,
p<0.001 versus control. A, p<0.05; B, p<0.01; C, p<0.005 and D, p<0.001

versus its counterpart.

- 455 -



Table 23. Dose-response data of PG and PQ groups on body temperature(BT)
in the first half (1 to 3 hrs) and the latter half (3.5 to 6 hrs)

periods
Body Temperature('C)"” (Change)
Dose(g/person) control PG 0
1 to 3 hrs 36.54+0.05"
36.73+0.05¢ 36.66+0.07"
2.25
(0.19) 0.12)
36.34+0.07" 36.50+0.07
450
(-0.20) (-0.04)
0,00 36.52+0.05° 36.27+0.06%¢
’ (-0.02) (-0.27)
35 to 6 hrs 36.68+0.04
36.72+0.04 36.84+0.08¢
2.25
(0.04) (0.16)
36.40+0.04* 36.56+0.04*
450
(-0.28) (-0.12)
0,00 36.47+0.05° 36.26+0.06%"
) (-0.21) (-0.42)

1) BT at the zero time was measured 36.53+0.08°C
2) Each value displays as meantSEM. a, p<0.05; b, p<0.01; ¢, p<0.005 and d,
p<0.001 versus control. A, p<0.05; B, p<0.01; C, p<0.005 and D, p<0.001

versus its counterpart.
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Table 24. Tonic activities of PG and PQ groups

Tonic Activities

2.25 group 450 group 9.00 group

in order PG PQ in order PG PQ in order PG PQ

BE I'<PQ<PG 27 1 I=PG<PQ 0 1  IKPQ<LPG 2 1
II<PG=PQ 1 1 IIKPG<PQ 1 2 II=PQ>PG 1 0

BY I<PQ=PG 1 1 I<PQ=PG 1 1 IKPQ<LPG 2 1
II<PG<PQ 1 2 II<KPG<PQ 1 2 II=PQ<PG 1 0

HR I=PG>PQ 0 -1 DPG=PQ -1 -1 IDPG=PQ -1 -1
II=PG>PQ 0 -1 IDDPG=PQ -1 -1 IDDPG>PQ -1 -2

MBP I<KPQ<PG 1 [=PQ<PG 1 0 I<PG=PQ 1 1
I=PQ<PG 1 II=PQ<PG 1 0 II<PG=PQ 1 1

BT I<PG=PQ 1 1 I=PQ>PG -1 O I=PG>PQ 0 -1
II=-PG<PQ 0 1 ID>PQ>PG -2 -1 II=PG>PQ 0 -1

Sum 10 7 0 3 6 -1

I and II, control level in the first half (1 to 3 hrs) and the latter half (3.5

to 6 hrs) periods

* Scores. Plus and minus points mean stimulant and suppressive activities,

respectively, comparing to control level.
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Table 25. Effect of oral administration of Shizandra Fruit extract(SFE) during

four weeks on aspartate aminotransferase(AST) in CCly—induced

hepatitis

Treatment, AST Activity (IU/L) (Recovery, %)

Dose
(mgg/kg) 0 1 2 3 4 weeks
Normal 56.3+4.3"

Control ]
180.6+20.6"

(CCly)

CCly+ 178.4+36.3" 163.6+245*  160.4+18.6™  158.7+20.4*"
SFE100 (1.8) (13.7) (16.3) (17.6)

CCly+ 162.4+19.6™°  140.3+14.6™%  120.9+20.6 110.1+30.6°
SFE200 (14.8) (1.8) (48.0) (56.7)

CCly+ 158.9+24.8°  139.2+14.7>°¢  121.6+19.3%¢  108.7+29.5¢
SFE300 (175) (33.3) (475) (57.8)

Rats were orally administered SFE daily for consecutive several weeks and
then carbon tetrachloride[CCly, ip 0.2ml/100g (CCly: olive oil=1:1,v/v) once a
day]. Rats were decapitated 48 hrs after SFE treatment. The assay procedure
was described in the experimental methods. Values are mean+S.D. for six
animals. Data followed by different superscript are statistically significant by

Duncan’s new multiple range test from control (P<0.05).
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Table 26. Effect of oral administration of SFE during four weeks on alanine
aminotransferase(ALT) in carbon tetrachloride-

induced hepatitis(n=6)

Treatment, AST Activity (IU/L) (Recovery,%)
Dose
(k) 0 1 2 3 4 weeks

Normal 30.4+5.4*

Control ]
82.3+8.6

(CCl)

CCly+ 84.5+7.3° 78.7+6.4% 69.2+10.5>¢ 62.8+9.6°
SFE100 (-4.2) (6.9) (25.2) (37.6)

CCly+ 79.3+6.2*° 65.8+1.7° 63.4+7.2%¢ 58.7+3.3%
SFE200 (5.8) (31.8) (36.4) (45.5)

CCly+ 80.0+5.1*° 60.7+6.7° 58.3+5.5% 55.4+4.3
SFE300 (4.4) (41.6) (46.2) (51.8)
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Table 27. Effect of oral administration of Panax ginseng extract (PGE) and
P. quinguefolia extract (PQE) during two weeks on the serum
aminotransferase (ALT, AST) and sorbitol dehydrogenase(SDH)

enzymes in CCly—induced hepatitis rats(n=6)

Treatment, Enzyme Activity(Recovery, %)
Normal 30.6+5.2° 54.8+7.3¢ 17.8+3.3¢
Control(CCly) 94.6+8.8° 189.3+20.6 63.4+8.2°
65.3+4.3" 143.9+10.6° 51.6+3.3"
CCL+SFE200
(45.8) (33.8) (25.9)
51.7+3.6° 110.3+9.1° 43.2+35°
CCL+PGE200
(67.0) (58.7) (44.3)
CCLAPOE00 56.9+4.9"¢ 127.3+9.6"¢ 39.6+5.3°
! (58.9) (46.1) (52.2)
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Table 28. Effect of oral administration of PGE and PQE during two weeks on
the serum T-glutamyltransferase(T-GT), alkaline posphatase(ALP)
and lactate  dehydrogenase(LDH) enzyme  activities in

CCly—induced hepatitis rats(n=6)

Treatment, Enzyme Activity(Recovery, %)
Normal 25.4+2.6° 38.7+2.3¢ 24.8+2 51
Control(CCly) 67.8+3.2° 80.6+4.3% 50.6+3.5°
53.2+4.2° 70.3+2.5 43.8+3.1°
CCL+SFE200
(34.4) (24.6) (26.4)
51.842.5 61.8+4.1° 38.7+2.9P¢
CCL+PGE200
(34.4) (44.9) (46.1)
CCLAPOE200 50.4+2.4 60.7+4.1° 36.7+2.5°
+
! (41.0) 475) (53.9)
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Table 29. Effect of oral administration of PGE and PQE during two weeks
treated on the hepatic lipid peroxide content in CCly—induced

hepatitis rats(n=6)

Treatment, Dose(mg/kg) MDA nmole/g tissue (Recovery, %)
Normal 23.7+4.4°

Control(CCly) 86.4+5.9"

CCL+SFU200 53.7+4.7° (52.2)
CCl+PGE200 42.8+2.9° (69.5)
CCl+PQEZ200 43.6+4.6° (68.3)
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Table 30. Effect of oral administration of PGE and PQE during two weeks on

the hepatic microsomal enzyme system in CCl4-induced hepatitis

rats (n=6)

Treatment, Enzyme Activity(Recovery, %)
Dose(mg/kg) Cyto P450l) AHZ) ADS)
Normal 0.90+0.07¢ 1.21+0.157 3.87+0.25°
Control(CCly) 2.13+0.12° 2.46+0.26 9.86+0.42°

1.86+0.10" 2.17+0.19*" 8.14+0.38"
CCL+SFE200
(22.0) (23.2) (28.7)
1.63+0.06° 1.90+0.14¢ 6.10+0.40°
CCL+PGE200
(40.7) (44.8) (43.6)
1.73+0.08>¢ 2.06+0.13"¢ 7.25+0.50"
CCL+PQE200
(32.5) (32.0) (62.8)

1) Cytochrome P450 (nmole/mg protein)
2) Aniline hydroxylase (p—aminophenol nmole/mg protein/min)

3) Aminopyrine N-demethylase (HCHO nmole/mg protein/min)
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Table 31. Effect of oral administration of PGE and PQE during two weeks on

the hepatic glutathione S-transferase activity in CCly—induced

hepatitis rats (n=6)

CDNB'nmole/mg protein/min
Treatment, Dose(mg/kg)

(Recovery, %)

Normal 267.3+10.07
Control(CCly) 143.2+17.8"
163.2+13.8*"
CCly+ SFE200
(16.1)
211.2+15.3
CCly+ PGE200
(54.8)
CClt PQE200 180.5+18.4"
! (30.1)

* CDNB : 1-chloro 24-dinitrobenzene
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Table 32. Effect of oral administration of PGE and PQE during two weeks on
the hepatic glutathione concentration and glutathione biosynthesis

enzyme activities in CCly-induced hepatitis rats (n=6)

Treatment, Glutathione Enzyme Activity(Recovery, %)
Dose(mg/kg) umole/g tissue GR" T-GCS?
Normal 5.28+0.83° 29.7+3.2° 15.6+3.10°
Control(CCly) 2.15+0.50* 12.4+1.4% 7.5310.48*
2.50+0.47° 18.8+2.1" 8.21+0.38%
CCL+SFE200
(11.2) (37.0) (84)
3.45+0.33" 21.3+15" 7.93+0.50°
CCl4+PGE200
(41.5) (51.5) (7.8)
2.87+0.49" 20.32.4" 8.16+0.24°
CCI+PQE200
(23.0) (45.7) (5.0)

1) Glutathione reductase(glutathione nmole/mg protein/min)

2) T-Glutamylcysteine synthetase(Pi nmole/mg protein/min)
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Table 33. Order of hepatoprotective activities in rats

Activity

SFE

g
)
e
go!
)

ALT(GPT)
AST(GOT)
SDH

T-GT
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Antioxidant
Cytochrome P450
AH

AD
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T-GCS

Sum of order
Ranking

N WWWWWwiN WwWwwwww

w
W H

| o= = = DN == = NN DN
= NN DN === NN

—_
=3

—_
N o

- 466 -



Table 34. Anthifatigue activity of PG, PQ and their fractins after oral

administratin in mice

Dose Swimming time in min(Increase,%)
Groups
(mg/kg) PG PQ
Experiment 1(n=20 in each group)”
Control 89.3+26.8”
135.8+42.5° 136.2+41 4%
EtOAc fr. 4
(52.1) (52.5)
121.4+43.1° 117.5+40.6"
BuOH fr. 100
(35.9) (31.6)
111.7£41.8 110.3£42.9
70% EtOH ex 500
(25.1) (23.5)
Experiment 2(n=26 in each group)”
Control 82.8145.8
127.9+54.0° 120.4+46.2°
Water soln. 8000
(54.5) (45.4)

1) Swimming test was carried out at 25C in mice weighing 24.5+1.5 g. Each
sample (0.25 ml / 25g body weight) in 1% tween was administered once
daily for 3 days

2) Swimming test was carried out at 24C in mice weighing 32.0+t1.5 g. The
water solution of each sample was prepared as following : After refluxing
the suspension of each ginseng powder(8 g in 1L) at 95C for 4 hrs and
cooling at room temperature, the supernatant was freely fed once daily for
three days.

3) Each value indicates meantS.D. a, p<0.001; b, p<0.01; ¢, p<0.02; d, p<0.05

versus control
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Table 35. Anti-platelet activity of total saponin fractions from PG and PQ

ICs of Total Saponin Fraction(%)"

Inducers e PQ
ADP 0.024” 0.046
Collagen 0.019 0.031

1) Reaction mixture contained 500 ul PRP, 8ul inducers (ADP, 8uM; collagen,
3ug/ml) and 5ul sample.

2) Average from duplicate experiments.
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Table 36. Comparison of PG to PQ with respects to their physiologically

active principles

Active Principles(Test sample) PG PQ
1.Total extract(70% Ethanol ex) 33.3% 40.1%
2. Yields of solvent fractions
1) Hexane fr. 1.19% 1.30%
2) EtOAc fr. 0.24% 0.19%
3) BuOH fr. 6.45% 10.62%
4) Neutral sugar fr. (WP fr.) 16.33% 7.53%
5) Methanol soluble aquous fr. (WS fr.) [14.38% 23.37%
3. Total saponins(40% Ethanol ex) 5.19% 11.69%
4. Ginsenosides(BuOH fr.)
1)Rb1 0.354% 1.605%
2)Rb2 0.146% 0.107%
3)Rc 0.176% 0.188%
4)Rd 0.113% 0.161%
5)Re+Rgl 0.492% 1.223%
6)PPD/PPT 1.60 1.69
5. Antioxidants(as ferulic acid)
1) Free ferulic acid 7.645mg% 7.447mg%
2) Total ferulic acid 20.090mg% 14.488mg%
3) Conjugated ferulic acid 12.446mg% 7.042mg%
6. Acidic polysaccharides (Marc)
1) Uronic acid 4.20% 9.05%
2) Mucilage 189unit 272unit
3) Neutral sugar 15.68% 5.80%
4) Yield 19.30% 13.25%
7. Nucleosides (BuOH fr)
1)Adenosine 59mg% 52mg%
2)Guanosine 19mg% 24mg%
3)Cytidine 4mg% 7Tmg%
4)Uridine 15mg% 11mg%
5)Total 97mg% 94mg%
8. Gomisin N (lignan)(Hexane fr.) Detected Not found
9. Spinacine (alkaloid)(2-5) Detected Detected
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Table 37. Comparison of PG to PQ with respects to their pharmacological

efficacy in usual dosage

Efficacy(extract)

Comparison PG with PQ

1.Tonic activities(Water ex)
1Blood flow rate

2)Blood flow velocity
3)Heart rate

4)MBP

5)Body temperature

By clinical tests in young men
PG>PQ(3:2) >> control
PG>PQ(2:3) >> control

control = PG > PQ

control < PQ = PG
control<PG(+0.12C)<PQ(+0.14C)

2. Hepatoprotective activities
(70% Ethanol ex)
DALT(GPT)
2)AST(GOT)

3)SDH

4HY-GT

5)ALP

6)LDH
7)Antioxidant
8)Cytochrome P450
9)AH

10)AD

11)GST
12)Glutathione
13)GR

14)Y-GCS

By CCly—induced hepatitis in rats
(Positive control:SFE)

PG > PQ
PG > PQ
PG < PQ
PG = PQ
PG < PQ
PG < PQ
PG = PQ
PG > PQ
PG > PQ
PG < PQ
PG > PQ
PG > PQ
PG = PQ

Both no action

3. Antifatigue activity
1) Ethylacetate fr.

2) Total saponin fr.

3) 70% Ethanol extract
4) Water extract

5) Survival rate after 3 hrs

PG = PQ
PG = PQ
PG = PQ
PG = PQ

PG(25%) > PQ(5%)

4. Antithromotic activity

(total saponin fr.)

PG(1.8) > PQ(1)
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Fig. 1. HPLC Chromatograms of Saponins A is PG and B is PQ.
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Fig. 3. Time profiles on blood flow rate (BF) of PG (A) and PQ groups
(B). A: The closed circle is control group (n=13), the open circle is PG 2.25
(n=9), the open triangle is PG 45 (n=9), and the closed triangle is PG 9.0
(n=9).B: The closed circle is control group (n=13), the open circle is PQ 2.25
(n=11), the open triangle is PQ 4.5 (n=10), and the closed triangle is PQ 9.0
(n=8). Each value displays as meantSEM. *p<0.05, **p<0.01 and ***p<0.005

versus control.
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Fig. 4. Dose-reponse curves of PG and PQ groups on BF in the first half (1
to 3 hrs) and the latter half (3.5 to 6 hrs) periods. The A figure shows the
data obtained the first period, and the B shows the latter period after
administration of samples. The closed circle is PG-treated group, and the
open one is PQ-treated group. Each value displays as mean+SEM. *p<0.05,
#:p<0.01, ##p<0.005 and #*#*p<0.001 versus control. p<0.05, p<0.005 and

####p<0.001 versus its counterpart.
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*p<0.05, *xp<0.01 and
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##xxp<0.005 versus control.
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Fig. 6. Dose-reponse curves of PG and PQ groups on BV in the first half (1
to 3 hrs) and the latter half (3.5 to 6 hrs) periods. The A figure shows the
data obtained the first period, and the B shows the latter period after
administration of samples. The closed circle is PG-treated group, and the
open one is PQ-treated group. Each value displays as mean+SEM. *p<0.05,
##xp<0.005 and *#+p<0.001 versus control. ‘p<0.05, “p<0.01, and “*p<0.001

versus its counterpart.
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Fig. 7 Time profiles on heart rate (HR) of PG (A) and PQ (B) groups. A:

The closed circle is control group (n=13), the open circle is PG 2.25 (n=9),

the open triangle is PG 4.5 (n=9), and the closed triangle is PG 9.0 (n=9). B:

The closed circle is control group (n=13), the open circle is PQ 2.25 (n=11),

the open triangle is PQ 4.5 (n=10), and the closed triangle is PQ 9.0 (n=8).

Each value displays as meanzSEM.

wxp<(0.001 versus control.
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Fig. 8 Dose-reponse curves of PG and PQ groups on HR in the first half (1
to 3 hrs) and the latter half (3.5 to 6 hrs) periods. The A figure shows the
data obtained the first period, and the B shows the latter period after
administration of samples. The closed circle is PG-treated group, and the
open one 1is PQ-treated group. FEach value displays as mean+SEM.

HiH

#x%xxp<0.001 versus control. ##p<0.01 and "' p<0.001 versus its counterpart.
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(1 to 3 hrs) and the latter half (3.5 to 6 hrs) periods. The A figure shows
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administration of samples. The closed circle is PG-treated group, and the
open one is PQ-treated group. Each value displays as mean+SEM. *p<0.05,

#xp<0.01 and ***%p<0.001 versus control. 'p<0.05 versus its counterpart.
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Fig. 11. Time profiles on diastolic blood pressure (DBP) of PG (A) and PQ
(B) groups. A: The closed circle is control group (n=13), the open circle is
PG 225 (n=9), the open triangle is PG 4.5 (n=9), and the closed triangle is
PG 9.0 (n=9). B: The closed circle is control group (n=13), the open circle is
PQ 2.25 (n=11), the open triangle is PQ 4.5 (n=10), and the closed triangle is
PQ 9.0 (n=8). Each value displays as meantSEM. *p<0.05, **p<0.01 and

#xxp<0.005 versus control.
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(1 to 3 hrs) and the latter half (3.5 to 6 hrs) periods. The A figure shows
the data obtained the first period, and the B shows the latter period after
administration of samples. The closed circle is PG-treated group, and the
open one is PQ-treated group. Each value displays as mean+SEM. *p<0.05,

HHH

#xp<0.01, **xxp<0.005 and ****p<0.001 versus control. p<0.001 versus its

counterpart.
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Figure 13.

(B) groups. A: The closed circle is control group (n=13), the open circle is
PG 2.25 (n=9), the open triangle is PG 4.5 (n=9), and the closed triangle is
PG 9.0 (n=9). B: The closed circle is control group (n=13), the open circle is
PQ 2.25 (n=11), the open triangle is PQ 4.5 (n=10), and the closed triangle is
PQ 9.0 (n=8). Each value displays as meantSEM. #p<0.05, **p<0.01 and

#xxp<0.005 versus control.
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Fig. 14. Dose-reponse curves of PG and PQ groups on MBP in the first half
(1 to 3 hrs) and the latter half (3.5 to 6 hrs) periods. The A figure shows
the data obtained the first period, and the B shows the latter period after
administration of samples. The closed circle is PG-treated group, and the
open one 1s PQ-treated group. Each value displays as mean*SEM. *p<0.05

and *##xp<0.001 versus control. "p<0.05 and “*p<0.001 versus its counterpart.
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Fig. 15. Time profiles on body temperature (BT) of PG (A) and PQ (B)
groups. A: The closed circle is control group (n=13), the open circle is PG
2.25 (n=9), the open triangle is PG 4.5 (n=9), and the closed triangle is PG
9.0 (n=9). B: The closed circle is control group (n=13), the open circle is PQ

2.25 (n=11), the open triangle is PQ 4.5 (n=10), and the closed triangle is PQ
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9.0 (n=8). Each value displays as meantSEM. *p<0.05, **p<0.01, ***p<0.005

and ***xp<0.001 versus control.
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(BT) in the first half (I to 3 hrs) and the latter half (3.5 to 6 hrs) periods.
The A figure shows the data obtained the first period, and the B shows the
latter period after administration of samples, and the right ones show the

latter period after administration of samples. The closed circle is PG-treated

group,

meantSEM. #xp<0.01, #+xp<0.005 and =***xp<0.001 versus control. #p<0.05,
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Dose-response curves of PG and PQ groups on body temperature
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is PQ-treated group. Each wvalue displays as



##p<0.01, and ###p<0.005 versus its counterpart.
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Fig. 17. Survival rate of PG and PQ groups in swimming test of mice. The
water extract prepared by boiling the suspension of each sample powder (8 g
in 1 L water) was freely fed once daily for six days, and then swimming
test was carried out at 22 T in mice weighing 32515 g (n=20 in each

group)
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