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Development of new functional food for prevention and
treatment against high pathogenic AIV(H5N1)

by using Panax ginseng



AR

A7 Ao wnAE AEF

)

-

Amgol &

ol
S

2} whol ] 2~ (H5N1) o 8k

Bl

=
S

el

11 o)

74

2011d

ojo
o

0
=

3
=

I

N

738

W
o

s

Nfo
o

0
=

3]
Ho
BE






triterpene®! aglycone®l]

dammaraneZ|

Ay
2
—_

¢l saponinl. @z <4y

A

o

T}

o] 3~5Hjt; 4

o

O

%

)

)

o? o

Hur oW oo

—

0
el

<
<
F

R

™

—
o

=
ﬂnﬁ
b
0|
Nro
=
o

ol

=

NJo
T
ojy

0

x
B

-

0

oF
TR

K

of dydoz Ao o

=]
R

Al

o
(e}

A

b

E]
=4

Nlo
pul

0

x
B

0] ©
AT .

K

o

)
umO
B

iz

Nlo

o
Gl
o
o
N

Ni

A7
Nlo

3

o
0
w
o}
X
W



o
R ﬂl
ﬂm o ]
o}
of o) M 70
) - N ol m- o
= o F o o i
i ® o Z w0 ®
oE —~ dw ﬂ m X0 o &Ko o}
X0 ;OL 0 —_— ~X . ]
,_W/e oo R = ,.m N\ i o m_; N ) AN ~
oLt = I TE £ = > vy 2w
% w D B T 7 ¥ 0x by o z A wo o
g g B K 2 K o X Nlo T _
. 2o ® R S X R < a9 T % ¥ g 4
W g 0 o P = B it P H o3 A R
” o 24 ° k- < = Iy oo 0 O T - = =
) — ) 0 —_ 0 o Ko
o qpuﬂ% m ° = X X o Y ma% T 9 qmﬁﬂr.
dﬂ Of ﬂDl N _ZT.C Jﬁmo EW ML _ fro ‘Alu_.f L ﬂArO w ,mmo ,;b »AD A )AO JL ;@M
o 4 ol ™ i M > K o N N x o O = = Gl =
o o ™ - % %o T a7 7o = ~X o~ plo i 2 " ~ < -
in H K ~o X0 on - Jjo 0 oz AT . a - T o B
P_w o N o] ﬂe o m gl 20 ~ .l 0 % ol _.w G = A I
= N K Nlo o BT O = N E M_ - ) o T o Njo e wo [r, o
= S o o S B of il . Ro o & G ] 3 ma g o
=73 o oK T o M Bk ) b = R o & o
T g R w e rooB W T ® BN o o -
<0 2 T o P ) BT N To° w2 0 o = . 3
. < Sl e B A Z0 ol ® B, 52 T R
= &2 w 2 e Gl < ok = T 2 X = &
™ ,ﬁ.ﬁ‘l OﬂAl o \./.ﬂﬂﬂ#ni o m_er a] ﬂ_HAu ﬂrﬂ]].l
o Ko n 3 oh o X jat) o n < < - s D
el == _— 2 praa & T T ~ o = B ) = =~
N Of . = ~ 70 ~ ol < V el N o — OE 1% o Gl
of oF N - — o) 11 B = gl G = ral o A ERR] =
g N - z ° I 2 0 -’ e i B A B
TOo ul T Ay R ToR S s
i s d w3 K Lo oa ” = = = %0 A T
o o s 1o Jr Jlg ot <~ = Ho T < M- e o < i W No = W eb
@ = W - wZ Mr R 5 ol a o T w o 2 i
—_ )
ST e - o {) X S p w = N
S o} e g X L <] T e g% = Gl oy P X <) @ © I B3 :
O - Mo R A = M oo @ T X O o B = sy =T S = B
0 e E T PET g ) - e R T L o
: W o o 4 % = ~ i B X BK o 2 % T clCINS
~ O ol @ * A Y = o T R o o of M e o
O No 7 AE %m i e w = o 1@ o ol p o X ol oy T
8 T %o <P @_w@gﬂit E_ZT@_EJ
;oo ,HAFL J == \Iﬂ HE 1rT ~ umO E# 0 ‘W_AH HT ﬂ% \_L.E
O =0 Jon ° = x° T RO =y W oH A e Dy
O xﬂ@g% ﬁﬂﬂ%xﬂw%ﬂ.(ﬂév =
«s O o B © ﬂm %o B o e mu o oy
O mﬁgauam rErE
= O»W@Muﬂu_ﬂ%} wWoE
O le o b 4
Y T ~ Br
O o) I W I S
O N 7o mo
O

v —

3kt

5

u
=

A 1
’ 2.§
= 7H

1



O

O

O

g stelrt.

Tk I o2 FE 26F9 SPES FEAAS FxE sAAY F 26F 9 3
& FoA 9L HAA HLog RFYHE AFEAE 459

5% QYRR 23Fe dFES FYAAS Y FE2E A IY FE2E TF
315 AAoA] Hgoz FeEx=E AdEdE 43

olatell A s AFEU L in vitro vlolH & AAEAS YERRA AT in vivo BE4
Ao A= F5Aae 2AEW 9 H3A7F ZFsE npo] e A4S YR TH

v AA E 0] =248 FACSO] 93t A% 24 Cytokine assay 28, A A4 #udteA
Ab A T8 Edlo] QAFEES dSAS 3A0S g

Ak i 9 FEES ol&ste AA ¥ HeAE UE

it EAsh= MER 4o 2 g @447 daE SCI =iel 6718 A AT
<> Nguyen Huu TUNG, Gyu Yong SONG, Yong Jin PARK, and Young Ho KIM, Two

New Dammarane-Type Saponins from the Leaves of Panax ginseng, Chem. Pharm.

Bull. 57(12) 1412—1414 (2009)

<> Nguyen Huu Tung, Gyu Yong Song, Jeong-Ah Kim, Jae-Hee Hyun, Hee-Kyoung
Kang, Young Ho Kim, Dammarane-type saponins from the flower buds of Panax
ginseng and their effects on human leukemia cells, Bioorganic & Medicinal Chemistry

Letters 20 (2010) 309 - 314

<> Tung, Nguyen-Huu; Song, Gyvu-Yong; Nhiem, Nguyen-Xuan; Ding, Yan; Tai,
Bui-Huu; Jin, Long—Guo; Lim, Chae—Moon; Hyun, Jin-Won; Park, Chun-Jung; Kang,
Hee-Kyoung;, Kim, Young-Ho. Dammarane-Type Saponins from the Flower Buds of
Panax ginseng and their Intracellular Radical Scavenging Capacity. Journal of

Agricultural and Food Chemistry (2010), 58(2), 868-874.

< Nguyen Huu Tung, Jeong-Hyun Son, Kyoungwon Cho, Jeong-Ah Kim, Jac-Hee
Hyun, Hee-Kyoung Kang, Gyu Yong Song, Chun Jung Park, Young Ho Kim,

Phenolic components from the leaves of Panax ginseng and their effects on HL-60



human leukemia cells, Food Sci. Biotechnol, 19(1):271-274(2010),

<> Nguyen Huu Tung, Seo Young Yang, Jeong Ah Kim, Gyu Yong Song, and Young

Ho Kim. Dammarane-type Saponins from the Black Ginseng. Bull. Korean Chem.

Soc. 2010, Vol. 31, No. 11 3423-3426.

<> Nguyen Huu TUNG, Gyu Yong SONG, ChauVan MINH ,Phan Van KIEM, Long Guo

JIN, Hye-Jin, BOO, Hee-Kyoung KANG, Young Ho KIM. Steamed Ginseng-Leaf

Chem.

Components Enhance Cytotoxic Effects on Human Leukemia HL-60 Cells.

Pharm. Bull. 58(8)1111 —1115(2010).

Fgon 170 55

S

4

64 =

ojy

- 10-2008-0097442

H

o}

10-2010-0029649

| ~X
RN
g = e
S oF a0 a
LA
o - N
= W _ R
A AN
= s W a0
= y
_E = dﬂ ~
=Py N
o ,mmo () =K
W 5 _

X =B
o} < o
o T JJJ B
®E T ®
N oF
E]X.l R 0
S i Br
R N
Ao~ —_
T 2 2 o
—_ < ~
<4 oa 2
F T T 0 9
<
FOI R0 X
.- .o A
Ko Ko s T
Bo B T LR
HoA ok =3
For B
_E_Emﬁoo\.qo
%@dmﬁv1im
MR P Ko
R
N =
= oTE T B o Be
o Lo = W N W
SO OO

10-2011-0003063

R

: 10-1016996 (20110216)

=D

=
(¢}

- 10-2010-0051845,

=ds

Zel 2} npole] 221 HEN1e| uj

AP x=FAE
At 7F

o] i

A3kt

e}
A&

=1
[¢]

hoa
T

e

}+= ginsenoside Flo] &

A &

P
)

Zsksi Tt

[e]
s

=1
[¢]

Al A 7F

&

= Vi



SUMMARY
(FF2.HE)

The purpose of this study is to prepare steamed ginseng leaf(SGL) and flower bud(SGF)
devoid of tumor promoting agent such as benzopyren and develop a dietary supplement and
cosmetics. In order to make SGL and SGF, 5 year fresh ginseng leaf and flower bud were
steamed at 120C for 3 hr under high pressure and dried at 60C for 12-24 hr. Temperature
and pressure were considered as a significant factors to prepare BG with high quality.

During the heat processing for preparing SGL and SGF, the thermally unstable
malonyl-ginsenoside was degraded into corresponding neutral ginsenosides. Also, the steaming
process of ginseng leaf and flower bud caused degradation or transformation of neutral
ginsenoside. The main ginsenosides of SGL and SGF were Rg3, Rkl and Rgb which were
present small amount in red ginseng. Also, we have totallly isolated 41 kinds of compounds
from ginseng leaf and flower bud. Among them, 4 kinds of compounds were found to be new
compounds.

It was found that the extract of BG exhibited stronger cytotoxic activity against MCEF,
HT-1080, Hepa 1C1C7, ACHN, HCT-15, PC-3, and NUGO-3 cancer cell lines than the extract
of red ginseng. Also, the extract of BG exhibited stronger antitumor activity(33%) in BDF1
mice bearing Lewis lung carcinoma cells(LLC) than the extract of red ginseng.

In regard to the in vitro and in vivo anti—angiogenic activity in human umbilical vein
endothelial cellstHUVEC), the extract of BG was found to show inhibition of HUVEC
proliferation, migration and tube formation induced by bFGF in a dose-dependent manner. Also,
the extract of BG exhibited potent anti—angiogenic activity in CAM assay. Additionally, the
ginsenosides Rg3, Rkl and Rgb which were purified from BG exhibited potent anti—angiogenic
activity in vitro and in vivo assay. Taken together, these results indicate that BG could be

useful in preventing and treatment of metastatic cancer.

Using the extract from BG, Research Group II has examined the effects of BG on obesity
and memory. First, after administering the extracts of BG for 3 weeks both in rats fed normal
diets and high-fat diet-induced obese (DIO) mice, BG persistently suppressed weight gain.
Whereas food intake was not significantly changed in rats fed normal diets, food intake was
significantly decreased in DIO mice with decreasing the expression of neuropeptide Y, a
powerful feeding stimulant, in the arcuate nucleus of hypothalamus. However, the weight of

both epididymal and abdominal fats was decreased in BG-treated rats, not significantly changed

- Vi -



in DIO mice. Moreover, serum triglyceride level in rats administered with BG was also
significantly lowered, but not in DIO mice. After administering the extract of anti—obese
complex with BG (OB-Rx 1) in DIO mice for 5 weeks, body weight was reduced and the
weight of both epididymal and subcutaneous fats were decreased. Both serum triglyceride and
LDL levels were reduced. Taken together, the repeated administration of either BG or OB-Rx
1 causes a suppression of body weight gain by decreasing triglyceride level in blood and body
fat deposit. To investigate the anti—obese mechanism of BG, three ginsenosides separated
from BG, Rk1l, Rg3, and Rgb, were applied in differentiated adipocyte. As rosiglitazone, a drug
for the treatment of type II diabetes mellitus, did, both Rkl and Rgb induced adipogenesis and
the increment of PPAR-g mRNA expression. These are similar to rosiglitazone to improve
insulin sensitivity. Thus, these results suggested that the BG may be used for the treatment of
metabolic syndrome.

Second, in order to examine the neuroprotective effects of BG on memory dysfunction, the
extracts of either BG or nootropic complex with BG (BN-Rx 1), when orally administered for 7
days, significantly ameliorated the memory impairment induced by the single oral administration
of ethanol. It is noteworthy that three ginsenosides separated from BG, Rkl, Rgb, and Rg3,
increased the level of acetylcholine by inhibiting acetylcholinesterase. These are similar to
tacrine, an anticholinesterase, to improve memory dysfunction, so that three ginsenosides
exerted anticholinesterase activities. Taken together, these results indicate that BG significantly
revered the memory dysfunction induced by ethanol, and suggest that these neuroprotective
actions may be attributed to anticholinesterase activities induced by their ginsenosides, Rkl1,

Rgb and Rg3, and used for the treatment of Alzheimer's disease.

Using the extract from BG, Research Group III has examined the effects of BG on
immunity. The extract of BG was found to increase the amounts of IL-1f, IL-2, IL-4, IL-5,
IL-10, IL-12, INF-y and TNF-a. Also, the extract of BG was found to increase NK cell
activity. Moreover, we found that the extract of BG reduced the expression of iINOS, COX-1
and COX-2 induced by LPS.

In summary, an efficient method for preparing BG without tumor-promoting agent was
developed and BG was found to show various biological activities such as anti—tumor,
anti—obesity, neuroprotection, and immuno-stimulating activities. Therefore, we will focus on
transferring these technology to company for the production of wvarious dietary supplement

products that may be used for the treatment of cancer, obesity, Alzheimer's disease.
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=] 2 H oz 2~
o0l 18055 ol a5 0 7] 180%-%%
T A4+ T A3 0 )
ZALEY (g) 9.19 9.02 8.86 7.23
F5E (%) 18.4 18.0 17.7 14.2
* TEEE 120
THARb] mhE AR e EAlshis A e A fake] SelA Az
FEE 20 g WHS 1 nel %9 F 045 m BEE o33t oj9f & HPLC A& A7 A
B2 At}

A3 HPLC #A &= Shimadzu LC-6AD(Japan) ©]%lo.™, ZH e Shiseido(5 um, 250x4.6
mm)E AFE3FATE o] E Ao ® ARES A &= CHs;CN:H0:5%acetic acid=15:80:5, B &&=
CHsCN:H20=80:20 o|%lt}. £v& gradient elution system®. @ 05-(0%B), 0-10%-(30%B),
10-252(50%B), 25-40(100%B), 40-50+-(100%B), 50-53F(0%B), 53-56+%(0%B)2.2 X4 3}%)
o A= 40To0al 752 1nl/minel e, HAE7]+= ELSD-LT (Shimadzu, Japan)

= %

g Aghel Axe] JEe EAsL,

a) b)

s
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c) d)

a3 7. FEAZ g E QA4 HPLC #4
a) 0% 3355 b)30E 5555 ¢) 60F 5555 d) 0F 5555 e) 1208 55 1) 1508 555
g) 180% <

1:Rgl & Re, 2:Rbl, 3:Rc, 4:Rb2, 5:Rd, 6:Rg2, 7:Rgb6, 8:Rg4, 9:Rk3, 10:RhA4,
11:Rg3(S,R), 12:Rs3(S,R), 13:Rkl, 14:Rgb

HPLC At Q1aele]l 45 120TellA 30l A 15087 553 Ao S53hx] &8 4
9ol F A2l Rgl, Re, Rd % Rg2 o] S5zl njdleiA A3 Abebds & 5 9l9l
o W SSARbel] s Al el B WA WAl gl Faibe] Soldom diF &4
3k AREWRl Rg3, Rkl % Rgb 7F 23 S7he e & & sifler 1508& S5t Slal

o 1g¥ Rgd37} 17-26mg, Rgb + Rkle] %8 65-76mgo = v EAehs & 4 AU 53]
1507 T8k o]y ek Walyt A o 180% T3k ©] oo Wit gle A=
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Hol HAo FToA7FE 15089 Aoz A o|wtolx 7,8, 9, 10, 12 ¥ 45-46F
VA R B el Aol Aol AAHY S A Ed A bk
dol Had 1071 o4 AARNE AT F Ao ) Sgtel F2 EASE AX
dol O EATL GASFATCLR 7, 8, F ). AT SHuel daA Az F5)
A FEES ASHMERA @A Y Z2RASFAA ntolH A AAEgA s FAS Ay
4% gulolds BHE Uehld o ANE 55EAGATHEANY JF AxP S Ex
O FEES AR I8t dHAA 2H AZTFAA nlo)y 29 oy @ x®
£ ZAE, AL A: 2008.104Y, =L H D 10-2008-0097442).
¥ 4. 559 A4l Rg3, Rgh ¥ Rkl19 3
0 150+
Rg3 - 17-26 mg
Rgb + Rkl - 65-76 mg
* ZEL T 120T
(silicagel) TLC(C18)
EEI-IC(?I‘MEOH H:0=8:3:10| S} =t MeOH:Hz0=5:1
»
-~ >
—
. - .
LI ~
o~ b
2 .
a9y 8. BEd ¥ 5249 TLC
oleizro] Sl4bAlE el Fx7F WakE olfi ofgle 2ol el vEem EAd:

Rc, Re 2 Rd 7}

Aol oA Zha = )

oty 9, 10).
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Ginsenoside Rb, RgRd  ——)

GleGlc-

Ginsenoside Rg3 . Ginsenoside Rkl .

OH
Glc B
<
Ginsenoside Rh2 Ginseno side Rg5 L Ginsenoside Rk2
Ginsenoside Rh3
¥ 9. PDA Abxd 9 Wz}
? o, " o \Lon o
OH
k)
OH
£ 9y — p = H
H
“ OGIcRha ‘, Glc Rha 5 OGlc_Rna
Re=C, Hg, 0,7946.55 Rg2=C,H, ,0,,=784 50 Rg6=C,, H,, O, ,=766.49
OH
3 H
H H
£ OacRm . ¢ oac
RI1=C ,H, .0 1004 Rg4=F4=C,,H,0,,=76649 RK3= Gy He 05 620.43
Ol
= T
HO!
Gl
Rh1=Css Hs 05=638.44 R 4= Cyq Hgp 05=620.43

19 10. PTA AL¥d 9] W3t
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120°C el
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EER Tl
=8

14

[e]

S5

5 ©]

% Rg?

, Rd

2l Rgl, Re

-
N

A}

=
T

w<¢l Rg3, Rkl & Rgb 7} #

-
XN

A}

-
1.

—
o

)

52
R

+

o

]

7] 1g% Rg37} 12-15mg,

O
<.

ol ofvt

gl

3 5). oY

11,

Rgb + Rkl¢| 49-68mg o

b)

a)
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8 104

ks

a9 11, F5AZ & A4E% 22 HPLC ¥4
) 60% F555 d) 0F 55 e) 1208 5555 1) 1508 55
g) 1808 Z%; h) 2408 T
1:Rgl & Re, 2:Rbl, 3:Rc, 4:Rb2, 5:Rd, 6:Rg2, 7:Rg6, 8:Rg4, 9:Rk3, 10:Rh4,
11:Rg3(S,R), 12:Rs3(S,R), 13:Rkl1, 14:Rg5, 15:Rsb, 16:Rs4

X5 5% A28 279 Re3, Rgb 2 Rkl19] g%

0% 150+
Rg3 - 12-15 mg
Rgb + Rkl - 49-68 mg

* =2 T 1907T

B Alxde FxE 'H-NMR, “C-NMRMA00Mz NMR  spectrometer, Jeol,
Akishima, Japan), PE-SCIEX LC/MS/MS mass spectrometer(API 2000, Japan), DIP-370
polarimeter(Jasco, Tokyo, Japan), and Nicolet 380 FT-IR spectrometer(Thermo, Madiso,
USA) 5% o] g3lo] 7)) =Y yug deoly 9@ ¥&FEd wwEAste] Axde]

(20S)-Ginsenoside Rgs

Amorphous solid. Ca2H7013 ; [alp @ +85° (MeOH, ¢=1.0%, 20C), MS(m/z) 807.6 (M+Na)'
"H-NMR (400 MHz, CsDsN, ppm) 6 0.68 (1H, br. d, J =11.2Hz, H-5), 0.80 (3H, s, Me-19),
0.95 (3H, s, Me-30), 0.96 (3H, s, Me-18), 1.09 (3H, s, Me-29), 1.28 (3H, s, Me-28), 1.40
(1H, m, H-9), 142 (3H, s, Me-21), 1.62 (3H, s, Me-27), 1.65 (3H, s, Me-26), 2.01(1H, m,
H-13), 2.35 (1H, m, H-17), 3.26 (1H, dd, J =43, 11.5 Hz, H-3), 3.89(1H, m, H-5"), 3.90
(1H, m, H-12), 391(1H, m, H-5 "), 411 (1H, m, H-2 ), 411 (IH, t, J =75 Hz, H-4");
419 (1H, m, H-3 "), 422 (1H, m, H-2 "), 428 (1H, m, H-3 ), 430 (1H, m, H-4 "), 4.33
(1H, m, Hy-6 "), 443 (dd, J =37, 11.5Hz, H,-6 ), 4.47 (dd, J =29, 11.5 Hz, H,-6 "), 4.53
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(1H, dd, J =26, 11.8Hz, H,-6 "), 490 (IH, d, J =7.3 Hz, H-1), 531(H, t, J =7.2Hz ,
H-24), 534 (1H, d, J =75 Hz, H-1 )

BC-NMR (100 MHz, CsDsN, ppm) & 159. 164, 167, 17.1, 17.8, 185, 23.1, 259, 26.8, 26.9,
28.2, 314, 32.1, 35.2, 359, 37.0, 39.2, 39.8, 40.0, 48.6, 50.4, 51.8, 54.9, 56.4, 62.8, 62.9, 71.1,
71.7, 73.1, 77.2, 78.0, 78.2, 7184, 83.4, 89.0, 105.2, 106.1, 126.4, 130.8

(20R)-Ginsenoside Rg3

Amorphous solid. (CiH7013, 784.5), MS(m/z) 807.6 (M+Na)'

"H-NMR (400 MlIlz, CsDsN, ppm) § 0.69 (1H, br. d, J =11.2Hz, H-5), 0.82 (3H, s, H-19),
1.02 (3H, s, H-18), 1.11 (3H, s, H-29), 1.30 (3H, s, H-28), 1.40 (3H, s, H-21), 1.41 (1H, m,
H-9), 1.66 (3H, s, H-27), 1.70 (3H, s, H-26), 2.01 (1H, m, H-13), 2.40 (1H, dd, J =6.9,
10.2Hz, H-17), 3.29 (1H, dd, J =4.2, 11.6Hz, H-3), 3.89 (1H, m, H-5), 391(1H, m, H-12),
393 (I1H, m, H-5), 412 (1H, t, J =75 H-2), 414 (H, t, J =7.5Hz, H-4), 420 (1H, m,
H-3), 422 (1H, m, H-2), 428 (1H, m, H-3), 431(1H, m, H-4); 4.33 (1H, m, Hy-6), 4.45
(1H, dd, J =4.2, 11.6Hz, H,-6), 449 (1H, dd, J =3.3, 11.6Hz, H,-6), 455 (1H, dd, J =25,
11.6Hz, H,-6), 492 (1H, d, J =7.5Hz, H-1), 5.23 (1H, t, J =7.2Hz, H-24), 537 (1H, d, J
=7.7Hz, H-1)

BC-NMR (100 MHz, CsDsN, ppm) & 159. 164, 16.7, 17.4, 17.8, 185, 22.7, 22.8, 259, 26.7,
26.8, 282, 31.5, 32.2, 352, 37.0, 39.2, 39.8, 40.1, 43.3, 49.3, 50.4, 50.7, 51.8, 56.4, 62.7, 62.9,
71.9, 71.7, 73.1, 772, 78.0, 78.2, 78.3, 78.4, 83.4, 89.0, 105.2, 106.1, 126.1, 1309

Ginsenoside Rkl

Amorphous powder, CaxH7Owi, mp: 178-1817C, [alp: +11.0 ° (MeOH, c= 0.2%, 20T); IR
Vmax (KBr,em '): 3400, 2944, 1655, 1457, 1389, 1078.

MS(m/z) 789 (M+Na)’

"H-NMR (400 MHz, CsDsN, ppm) & 0.62 (1H, d, J= 11.47 Hz, H-5), 0.72 (3H, s, Me-19),
0.91 (3H, s, Me-30), 1.95 (3H, s, Me-18), 1.02 (3H, s, Me-29), 1.31 (3H, s, Me-28), 1.49
(BH, s, Me-27), 161(3H, s, Me-26), 2.77 (1H, m, H-17), 3.23 (1H, dd, J= 11.76, 4.37 Hz,
H-3), 389 (3H, H-12, 5')5"), 4.83 (1H, d, J= 753 Hz, H-1), 486 (1H, br. s, H-21), 5.13
(1H, br. s, H-21), 5.23(1H, br.t, J= 6.68 Hz, H-24), 533 (1H, d, J= 7.71 Hz, H-1").
BC-NMR (100 MHz, CsDsN, ppm) & 1580, 1645, 1658, 16.98, 17.74, 1845, 25.74, 26.75,
27.08, 28.11, 30.77, 32.60, 32.67, 33.89, 35.36, 39.30, 39.72, 37.03, 40.21, 48.23, 50.86, 51.21,
0249, 56.43, 62.76, 62.87, 71.65, 71.72, 7247, 77.08, 77.96, 78.06, 78.19, 78.34, 83.45, 88.95,
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105.09, 106.01, 108.15, 125.33, 131.21, 155.55
61.36, 62.96, 71.71, 72.51, 75.34, 77.98, 78.52, 79.50, 79.97, 105.87, 123.42, 123.78, 131.18, 140.01

Ginsenoside Rgs

Amorphous solid. (CxH7nO1s, 766.49); m.p; 188-192.C, [alp: +4.70 (c, 1.2, MeOH),

IR Vmax (KBr, cm ) 3460, 3124, 2985, 1646 cm '.; MS(m/z) 789 (M+Na)’

"H-NMR (400 MHz, CsDsN, ppm) & 0.81 (3H, s, H-29), 0.95 (3H, s, H-30), 1.01 (3H, s,
H-19), 1.09 (8H, s, H-18), 1.27 (3H, s, H-28), 1.58 (3H, s, H-27), 1.62 (3H, s, H-26), 1.81
(3H, s, H-21), 2.77 (2H, dd, J =7.0, 69 Hz, H-23), 326 (1H, dd, J = 4.0, 11.6 Hz, H-3),
3.90 (1H, br. s, H-12), 410 (IH, dd-like, H-2.), 4.21 (IH, dd-like, H-2.), 490 (1H, d, J =74
Hz, H-1.), 521 (I1H, t, J =69 Hz, H-24), 533(1H, t, J =7.6 Hz, H-1), 549 (1H, t, J =7.0
Hz, H-22)

BC-NMR (100 MMz, CsDsN, ppm) & 13.07, 1572, 16.35, 16.49, 16.92, 17.66, 18.33, 25.60,
26.64, 27.35, 28.00, 28.73, 32.10, 35.24, 32.54, 39.60, 36.91, 39.17, 40.14, 50.33, 50.66, 50.80,
00.91, 56.29, 62.58, 62.73, 71.50, 71.53, 72.49, 77.00, 7782, 7798, 78.13, 78.21, 83.31, 88.182,
105.00, 10591, 123.21, 123.54, 131.16, 140.06

Ginsenoside Rsy

Amorphous powder, CuH7:015, mp: 161- 162 C, [alp: +2.54° (MeOH, ¢ = 0.29, 20); IR
Vmax (KBr, cm ): 3400, 2950, 1740, 1450

MS(m/z) 831 (M+Na)"

"H-NMR (400 MHz, CsDsN, ppm) 6§ 0.85 (3H, s, H-29), 097 (3H, s, H-30), 1.05 (3H, s,
H-19), 1.13 (3H, s, H-18), 1.34 (BH, s, H-28), 1.59 (3H, s, H-27), 163 (3H, s, H-26), 1.82
(3H, s, H-21), 2.05 (3H, s, CH3CO), 3.28 (1H, dd, J = 4.3, 11.6 Hz, H-3), 392 (1H, m,
H-12), 4.89 (1H, d, J =7.3 Hz, H-1"), 5.23 (1H, t, J =6.9 Hz, H-24), 531 (1H, d, J =7.7 Hz,
H-1 "), 551 (H, t, J =7.0 Hz, H-22)

BC-NMR (100 MHz, CsDsN, ppm) & 13.07, 1592, 16.35, 1649, 17.66, 1692, 18.33, 25.60,
26.64, 27.35, 28.00, 2873, 32.10, 32.54, 35.24, 39.60, 36.91, 39.17, 40.14, 50.33, 50.66, 50.80,
5091, 56.29, 62.58, 62.73, 71.50, 71.53, 72.49, 77.00, 77.82, 7798, 78.13, 78.21, 83.31, 88.82,
105.00, 10591, 123.21, 123.54, 131.16, 140.06

Ginsenoside Rk3

Amorphous powder, CsHegOs, mp : 145 -147C, lalp : +19.6° (MeOH, c= 0.49%, 207C), IR
Vmax (KBr, cm ) 3390, 2928, 1652, 1455, 1023.
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MS(m/z) 643 (M+Na)’

'"H-NMR (400 MHz, CsDsN, ppm) : 6 0.93 (3H, s, Me-30), 1.05 (3H, s, Me-19), 1.30 (3H, s,
Me-18), 1.60 (3H, s, Me-29), 1.67 (3H, s, Me-27), 1.74 (3H, s, Me-26), 2.05 (3H, s, Me—-28),
253 (IH, dd, J= 1276, 3.27 Hz, H-7a), 2.77 (1H, m, H-17), 356 (1H, dd, /=115, 4.5 Hz,
H-3), 398 (1H, m, H-12) 497 (1H, br. s, H-21a), 501 (1H, d, J=7.8 Hz, H-1'), 5.23 (1H,
br. s, H-21b), 5.34 (1H, t, /=6.8 Hz, H-24).

BC-NMR (100 MHz, CsDsN, ppm) & 16.34, 16.73, 17.33, 17.33, 17.73, 25.74, 27.02, 27.92,
30.71, 31770, 32.50, 32.73, 33.70, 39.50, 39.71, 40.37, 41.26, 45.31, 48.27, 50.64, 51.13, 52.07,
61.44, 63.06, 71.82, 72.42, 75.45, 7812, 78.56, 79.65, 80.05, 106.00, 108.11, 125.33, 131.18, 155.42

Ginsenoside Rh4

Amorphous powder, CssHeOs, mp : 155-1577C, [alp @ +26.9° (MeOH, ¢=0.5%, 20TC), IR
Vmax (KBr, cm™') @ 3390, 2928, 1650, 1385, 1022.

MS(m/z) 643 (M+Na)

"H-NMR (400 MHz, CsDsN, ppm) & 0.80 (3H, s, Me-30), 1.02 (3H, s, Me-19), 1.21 (3H, s,
Me-18), 1.56 (3H, s, Me-29), 1.60 (3H, s, Me-27), 1.61 (3H, s, Me-26), 1.80 (3H, s, Me-21),
2.05 (3H, s, Me-28), 250 (1H, dd, J=12.64, 2.83 Hz, H-7), 2.75 (3H, H-23, 17), 3.51 (1H, dd,
J=11.53, 4.6 Hz, H-3), 5.00 (1H, d, J =7.78 Hz, H-1"), 520 (1H, br.t, H-24), 545 (1H, br.t,
H-22).

BC-NMR (100 MHz, CsDsN, ppm) & 13.07, 16.27, 16.73, 17.31, 17.67, 17.67, 2564, 27.38,
2780, 28.74, 31.63, 32.18, 32.47, 39.44, 39.66, 40.27, 41.25, 45.22, 50.32, 50.50, 50.59, 50.77,
61.36, 62.96, 71.71, 72.51, 75.34, 7798, 78.52, 79.50, 79.97, 105.87, 123.42, 123.78, 131.18, 140.01

(1) QA FFe) 5 (A 2)

Aol F TS AxSHE WHS AWAPIY, FRoeo] A8l AXF FHANY
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RER sS188 0 1
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¥ 12, AbA P Aol whE IR TLC 44
a) 4l b) AAREAE 24 3); o) AFAGEA 2 44 3h); d) QAR @EAE 6A171);
AAACGEA 2] 8A17H); 1) QAR GEAE 10431); g) QA (AEA 2] 244131); h)

A
= &
AAFEE; D) ARG LAGAY 2X431); j) QA e (RFAE 44 31); k)
AP EFTEGEAF 64121); 1) AAE S QA E 8A%1); m) A4S 22 (A

104131); n) QAaFRE (R 24431
TLC #7; CHCl::MeOH:H;0 = 65:35:10

T 120149 ol A UFA ez QAAGRG FHT AMA YR YEo] FAs]
Walgel utebd FAHOR o= YR WMssh b wol WHEAE BATIA FEEA

vl B4 ek,
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a9 13, AAE Azrel] mE QARG A EW s
a) 1B e (FHA 2 244 11); b) A EE 2 (RHA ] 10A131); ¢) 4L (AHA g
AXNZH); d) AL AEAE] 1041 7H); e) Rhl; ) Rh2; g) compound K; h) PPT
TLC #=7; CHCI3:MeOH:H20 = 70:35:10

a9 130049} Zo] F5ekA] &S AMAAEF F AFEWULE Re, Rd, Rgl 5t ol
Hl Bl A S48k QAR A w5 o83k F Alxde]l HA AR F o] FerEA B oofy
7}x gAdo]l ¢iviar 2y Al ¢l Rhl, Rh2, compound K ¥ PPT7} ®o] AAHS & 4= 9l

vk webA oleld AEWel FF¥e mrh FAFom Wiyl 95l HPLC 2 NMRS

AFE3 HPLC #A = Shimadzu LC-6AD(Japan) ¢l ™, A& L2 Shiseido(5 um, 250x4.6
mm)E AFE3FATE o] FAA o w AREE A fu= CHsCN:H:0:5%acetic acid=15:80:5, B &9+
CHsCN:H-0=80:20 o]t} &9+ gradient elution system = 0F(0%B), 0-10¥(30%B),
10-25%-(50%B), 25-40(100%B), 40-50+-(100%B), 50-53%(0%B), 53-56+%(0%B)o.2 A3}
. AR EE 40T o)A 75S 1ud/mine] A 2.9, %7+ ELSD-LT (Shimadzu, Japan)&
Abgete] AbEW 9 RS B4
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(h)

W System 2010-03-27 27 9:54:23
CACLASS-V PMethods\offline met

. T 2] Symten 2010.03.26 £ 103343
DIALCVARR =IVER A 2] 91 AL 20100327 var ancolumn A8 1 AF Y S S B Sme 3 uli001 CACLASSY PAMethodsioMine
- - DAL Cr RS BT 2] $1 A a0 300326t ancohum 10 2413 21 21 A 2 w001

......

(c)

2] 21 -gul-001

&

8 14, A2 A 7to] & 2149 HPLC 4

= U |

a) A4H<l; b) 243 A o) 2443 AEA g

Zlate 158 vo] ebbE Rglsh Revk 131 AbekA wA

= 7 Fol= Rglsh Rert 79 AbehA =
ok = golth wEbA] AlEA RS AU F2E AN BFES ALgse] B2
Ax 17 150149k o] Rh2, RhlE 2135490

EEESEE R

[o]
A&

M

Shas
, compound K % PPT7} SA)e] 73 A

d

(a)

11:48:17 CACLASS-VPMiethods\offline met
AH\201003 3 L vasiancolumn-Rhl 2ul-001

(h)

\CLASS-V P Methodofline met

(c) (d)
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wHEl
System 2010-04-01 ¥ T 4:52:15 CACLASS V PMethodsioffline met
DALCWARR Pk 3 P21 2Hd 120100401 -vasiancolumn PP T-2ul-001

@ £

19 15, 35 Rh1(R), Rh1(S), compound K, PPT ¥ Rh2 HPLC #4]
a) Rh1(R), Rh1(S); b) compound K; ¢) PPT; d) Rh2

AFA 2] System 20100401 27 8:03:40
CACLASS WV PAMethodsioffline met
DaALovARR] 2]vAER] 2] 2] AHE\2010033 1 -vanancolumn-24 A] ZH4HE] 2] 21 AH -8ai-001

A PRSP, A BT BB PSS SIS ST ESS SIS S5

1.00 <

0.764 =)

£ 050

- 5
D.25 o luu 4
STy W L) N

T T
o i} 0 30 40 50 60 7o

Hhves
o O I B A 0 0 P 0 0 0

1. Rh1(R); 2. Rh1(S); 3. Compound K and PPT; 4. Rh2.

%01 el

o

o} 2= 01(}3}1\

Ay o E A & 4% TLC ¥ HPLC 442 A9 Tdes & 5 3l
o dakde 24417 sob AP de A dablel 5 AFEd9l Rgl, Re, Rd B Rg2 S0l
S Azl mlEeiA A AlbRe & 5 dSdvh Wil S5 A kel vlElE| A Rhl, Rh2.
compound K & PPT7} B F719& & F UATh 24A3F AHX el & 34 o] ek Hsrh ¢

A0m o ool Wi} gl AR Mol HAY FHAULE U ASE WY
th. olytel = 28, 30-40%-¢l Al 2 A6 UlolA thEhbi: WA dFEE AEUE
2ol A FHAAFN A= Aol AT 1071 o] AR AT + U
tHFig. 6). U@ 54wl N Az FHIMQ, TR

)
AA 1894 2RASFAA ol s AABAE 24T A $5F Friold s nHE

o]

B Alxde FxE 'H-NMR, “C-NMRMA00Mz NMR  spectrometer, Jeol,
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Akishima, Japan), PE-SCIEX LC/MS/MS mass spectrometer(API 2000, Japan), DIP-370
polarimeter(Jasco, Tokyo, Japan), and Nicolet 380 FT-IR spectrometer(Thermo, Madiso,
USA) 5& ol &slo] 7]e] =W yag dold 2 #F¥3d nuiste] Axde]

T2 Agar,

(20R)-Ginsenoside Rh;
amorphous powder, CssHeQOs, mp : 155-1577C, [alp : +26.9° (MeOH, c=0.5%, 20C), IR
Vmax (KBr, cm Y 3390, 2928, 1650, 1385, 1022. MS(m/z) 643 (M+Na)'

'"H-NMR (400 MHz, CsDsN, ppm) & 0.86 (3H, s, H-30), 1.02(1H, m, H-la), 1.05(1H, s,
H-19), 1.13(1H, t, J =10.2 Hz, H-15b), 1.29(1H, m, H-16b), 1.23(1H, s, H-18), 1.38 (3H, s,
H-21), 143(1H, d, J =10.2 Hz, H-5), 1.54 (1H, m, H-11b), 1.58(3H, s, H-9), 1.60 (3H, s),
1.63 (3H, s, H-27), 1.64 (1H, m, H-15a), 1.67 (1H, m, H-22b), 1.69 (3H, s, H-27) 1.70(1H,
m, H-1b), 1.72 (1H, m, H-22.), 1.81(1H, m, H-2b), 1.92 (1H, m, H-16a), 1.93(1H, br d, J
=115, H-2a) 1.94(1H, s, H-7a), 2.01(1H, t, J =104 Hz, H-13), 2.06(3H, s, H-28), 2.15 (1H,
dd, J =51, 115 Hz, H-11a), 2.33(1H, m, H-17), 242 (1H, dd, J =6.6, 12.6 Hz, H-23b), 2.49
(IH, m, H-23.), 253(1H, dd, J =25, 129 Hz, H-7b), 352 (1H, br d, J =9.3 Hz, H-3),
391(1H, dd, J =5.2, 11.5 Hz, H-12), 3.95(1H, s, H-5 "), 408 (1H, d, J =8.0 Hz, H-2 "), 4.20
(1H, t, J =9.1 Hz, H-4 "), 4.25((1H, t, J =85 Hz, H-3 "), 4.35(1H, dd, J =4.8, 11.5 Hz, H-
6 1), 444 (1H, t, J =10.7 Hz, H-6), 452 (1H, br d, J =11.5 Hz, H-6 " .), 503(1H, d, J =7.5
Hz, H-1"), 530(1H, t, J =6.9 Hz, H-24)

BC-NMR (100 MHz, CsDsN, ppm) § 165, 17.2, 17.5, 17.8, 17.8, 22.7, 22.8, 259, 26.7, 280,
314, 31.8, 32.3, 39.5, 39.8, 404, 41.2, 43.3, 45.3, 49.0, 50.7, 50.3, 51.4, 61.5, 63.2, 71.0, 71.9,
73.1, 755, 78.2, 78.7, 79.7, 80.1, 106.1, 126.1, 130.9

(20S)-Ginsenoside Rh;
amorphous powder, CsHeQOs, mp : 155-1577C, [alp @ -26.8° (MeOH, ¢=0.5%, 20C), IR
Vmax (KBr, cm™) @ 3390, 2928, 1650, 1385, 1022. MS(m/z) 643 (M+Na)"H 2 C-NMR H]¢]
H& R oA U3

Compound K:

amorphous powder, CssleOs, mp 162-164T; [alp = +43.1 (c= 0.248, MeOH), MS(m/z) =
645 (M+Na)’,

"H-NMR (400 MHz, CsDsN, ppm) & 522 (1H, t, J =7.1Hz, H-24), 517 (1H, d, J- 7.8Hz,
H-31), 3.93 (1H, ddd-like, H-12-OH), 3.4 (1H, dd, J= 10.5, 5.1Hz, H-3-OH), 1.62 (3H, s,
H-21), 1.57 (6H, s, H-26, 27), 1.22 (3H, s, H-28), 1.03 (3H, s, H-29), 097 (3H, s, H-30),
0.93 (3H, s, H-18), 0.87 (3H, s, H-19), 0.79 (1H, d, J= 11.0Hz, H-5);

BC-NMR (100 MHz, CsDsN, ppm) & 130.8, 125.9, 98.4, 835, 79.6, 786, 783, 75.4 , 72.0, 70.5,
63.3, 56.8, 52.0, 51.9, 50.8, 50.0, 40.6, 40.1, 39.9, 379, 36.7, 35.7, 31.6, 31.4, 29.3, 289, 27.3,
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264, 23.9, 23.0, 195, 18,5, 181, 17.1, 16.7.

PPT:

Colorless needles, CxHz04 mp 219-222C; MS(m/z) = 477 (M+1)",

"H-NMR (400 MHz, CDCls, ppm) eight methyl signals at d @ 6 0.90, 0.93, 0.98, 1.06, 1.13,
1.19, 1.63, and 1.69 (all 3H, all s), 3.18 (1H, dd, H-3), 3.57 (1H, ddd-like, H-12), 4.09 (1H,
ddd, H-6), and 5.14 (1H, t, H-24);

BC-NMR (100 MLz, CsDsN, ppm) & 130.8, 126.3, 786, 73.0, 71.0, 67.1, 61.4, 54.7, 51.6, 50.2,
48.2, 47.0, 41.1, 40.3, 39.6, 394, 358, 32.0, 31.7, 31.2, 27.8, 27.0, 26.8, 25.8, 23.0, 17.7, 17.6,
17.3, 16.7, 16.4.

Rh2:

amorphous powder, CssllgOs, mp 219-221C; [alp = +21.5 (c= 0.248, MeOH), MS(m/z) =
645 (M+Na)’,

"H-NMR (500 MHz, CsDsN, ppm) & 5.32 (1H, dd, J =7.0, 7.0 Hz, H-24), 496 (1H, d, J-
7.7Hz, H'-1), 3.38 (1H, dd, J= 4.5, 11.5Hz, H-3).

BC-NMR (100 MHz, CsDsN, ppm) & 130.7, 126.3, 106.9, 88.8, 78.7, 783, 75.8, 72.9, 71.7, 71.0,
63.1, 56.4, 54.8, 51.7, 50.4, 495, 40.0 39.7, 39.1, 369, 359, 352, 32.0, 31.3, 281, 27.1, 26.8,
26.7, 25.8, 23.0, 184, 17.66, 17.6b, 16.8, 16.3, 15.6.

o oAl

VA g EASE GAE 7 179 2o] BEst

S
JI

o

Protocol for Polysaccharide Isolation by Tung

P. ginseng sample ( leaves, flowers, roots)

Hot water extrated (3 times)
concentrated

Water extract (200 ml)

Add 4V of 95% EtOH (800 ml)

precipitate

Wash with ether, Acetone

Dissolved in water

Dialysis with Dialysis tubing cellulose membrane
residue

Deprotein with Sevag reagent (CHCIl; n-BuOH, 4/1)

residue

Precipitation in EtOH again

Crude polysaccharides

Ref.: XuZhangetal. Carbohydrate Polymers, 77,544-552(2009)
Chuanguang Qin etal. Carbohydrate Polymers, 49, 367-371(2002)

a9 17. 934 U
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19 19. Chromatogram of benzopyrene(a), black ginseng(b) and spiled sample with
benzopyrene
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EHReTh A8 A 120CAM QMANE(Q), FROE AN TS A 240
£ olulAA BoAAS Ao AL 5 b Mokt Ao b, tebd ol
3 2ol F5E AMAYRE 0§ AF/ W= A3 ¥AL Ye Aoz wad

.

=

¥ 6. AYA 7t = QY Fo] wizyA: ggF(MeantS.D, n=3)

Treatment time ,
Benzopyrene Conc. (yrg/ke)

(min)

60 1.378+0.014
120 1.406+0.002
180 1.488+0.012
240 1.590+0.036
300 2.227+0.048

F 7. AYAZ b QAFE e T2 Wxyd 3 F(MeantS.D, n=3)

Treatment time ,
Benzopyrene Conc. (yrg/ke)

(min)

60 0.972+0.004
120 1.552+0.005
180 1.679+0.006
240 1.914+0.018
300 2.231+0.051

(1) £Y9l=e] A%
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ES 53}

Fels)=

. . 19 - =
E$ Folin-Denis ¥y oz =439

70

A 5(10%) 1 mlel

95%

S
ethanol 1 ml®} FF5 5 mlE #7}3Fa IN Folin—ciocalteu reagent 0.5 mlE Ho] & 4o
Fa1, 5EZF A3 3 10% Na2C03 1 mE 7}k %, 725 nmollA] 1417k oo EH=E =
Aste] gallic acidg ol &ste] W 2Add dEFdormdy ds s o] wf HFHS
U EEE 0mee 8 sniol A4 EEANS Axd ve A9 g stel A4
shlvt.
¥ 8 FEEY =
Sample Content
(mg/g)
14k 82.55+0.78
Sy 104.83+0.78
A4 FALEW 89.14+0.95
T 2AZEd 118.44%0.09
SRS s R 67.59+0.52
Rl e 86.88+0.69
AabEE e 2AEY 50.13+0.69
Z 2201 A} o
° ?}—;E; 67.2242.24
A g Q14ke] 121.37+0.43
A a2 136.88+1.64
Each value is expressed as meantSD of triplicate determination

AAA HYd=e T2 59 A4 B 258 FEEAA =A UEtwew v
el =2 A2 A A daEeey FEEEA 121370432 me/golATh F, F5HY
of mebx dukdo g FZeldEe dAE H AbA e o FHEFo] FUkstE AoE YEW e
W ERoenks gol o Be Fol TR Y Ao ehATHE ).

(2) DPPH &HZ &A%

DPPH radicalel] th3h 2784 e Bloise| 43S Mdste] ZA4a3th 2 A& 20p00] 0.1
mM DPPH 180uE Y3l vortexdt ¥ 30% &<t WA3 t}s 560 nmollA] EFEE A3
t}. DPPH #@tHZ &A% the A o2 e
DPPH 2} Z 27% (%) = hx79] F3E - wero FRm/dzTe FFE x100
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&9 DPPH #HZ& 47184

DPPH Radical
Sample Conc.(pg/ml) Scavenging ICso
Activity (%)
250 70.82+£0.67
125 42 .90+0.29
BHA 62.5 25.65+0.17 8.32+0.10
31.25 9.76+0.17
15.625 4.64+0.82
1000 95.85+0.43
500 90.86+£0.43
A4 20 40.06+1.13 260.94+7.19
125 22.34+£0.16
62.50 10.56+1.07
31.25 3.11£1.61
1000 97.01£1.00
500 95.05+£0.47
T44kel 20 64.81:0.66 223.17+0.99
125 38.39+£0.44
62.50 18.47+0.18
31.25 6.60£0.18
1000 74.41£0.20
500 47.70£0.74
Qe EA Y 250 25.77£0.49 617.42£2.65
125 15.37+1.29
62.50 6.09+1.10
31.25 3.00£0.20
1000 95.65+1.15
500 86.00£0.71
=20l ar) 2ALEU 250 60.45+0.16 939.72+0.77
125 35.10£1.40
62.50 22.61+0.91
31.25 10.79+0.87
1000 72.92+0.72
500 39.33+£0.60
O AFEL B 0 7 250 23.25+1.63 665.62+0.61
125 10.14+0.57
62.50 4778+1.75
31.25 3.16£0.88
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1000 01.12+0.82
500 60.43+0.50
= R o 7] 9250 36.64+0.16 A77.89+2.58
195 19.17+1.56
62.5 0.54+1.40
31.95 2.74+0.71
1000 44.96+0.59
s 500 30.16+0.85
O] AFZHL
D 2. 250 91.74+0.98 1057.0148.83
FAEY 125 11.10+0.42
62.5 5.83+0.70
31.95 4.81+0.39
1000 739+0.40
o 500 43.030.76
ERRUGE S 230 24.69£0.15 644.43+4.23
FAEY 125 12.79+0.31
62,5 7144046
31.95 3.88+0.15
1000 97.870.17
500 02.45+0.77
e olarel 230 6L76+1.17 999.25+1.75
195 37.85+0.41
62,5 91.59+0.77
31.95 12.88+0.50
1000 97.41+0.71
500 80.60+0.24
Aae] QAR o g 230 51.8140.59 278.23+1.14
195 90.28+0.27
62.5 16.48+0.36
31.95 6.75+0.00

Each value is expressed as meantSD of triplicate determination

olakelal R o gl s DPPH radical 2A%ES Al gabskAlel BHAS H]a3}o]

=
radical £715¢ 23 A 2758 A AEE o, SHU4Y, SHAAY A4
]_

= ™ R = B hui (=S
Roelst ¥ 249U 2en 2AEY FEES AUAoR BB 2% sl
EE Y MY, FHAAY, FHAMY 2ALY, AHe BRoeE ¥ BB &

o2 &l 5003 1000 pg/mLelA 90% o9 H& &75s Wehldth Al &abskA

3T =
BHA: 99 BA24 o ¥ 3485S tehiglon 504950 $5249 24

U2 250 pg/mLel A Z+2F 64.813} 60.45% = A 70.82%¢<1 BHASF A2 Ao]7} Ux] &= Ao
| ArEE A F A

uol o]% WAEA} MuNe W o e £ASS UEd £ v
3}

= al
2ol o8] F%oldl Yol 2RoH ANl FHINLE HAT 5 AATCE 9.

o
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S0 26 A £o1 0T B T Griess A 1640% Ak S Aedn 15
3 F4 PRBEAS A0 520 nmol A FREES 245 BEsis obda
=

Yeb At A ELe GriessAloF Al SHFE 718le] 2 Wyoz 389
N©@6) =[1-A1% H7F7/HE7] x 100

olAAtd & YERZA S ATF-A Sl nitrous anhydride (N203)9} #Z& A UERZ A3 &

28 AAslar, o] nitrous anhydride’} 22 o}y AgFsle] welE A<l N-nitrosamines A

gt ole] wel YERAW A oA dAke] g Hddo] HAAH AT GR(Griess
2

=
Romigin)o} 4t A okw} ofdztelo] wea AAME H3 o F o]gate] N8I} o}AAAL

089 A% F%EA e Buoele] Aol e 6 wo} 125 p/mol AN 502015
A EahE ek Qs 2Rew AAE FEE AU 2AED FEE O &%
o] £& AL ¢+ UATHE 10)
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Bl

10. AHFEE ] b 27%

Sample Conc.(u#g/me) | Nitrite Scavenging Activity ICs0
25 92.97+0.94
BHA 12,5 51.08+0.47 12.70%0.09
6.25 25.95+0.94
500 61.3+1.42
o1 4kel 250 38.3+1.74 372.58+0.16
125 29.6+3.26
500 75.44%2.01
Z2291419) 250 45.61+1.52 317.97+5.90
125 17.11£1.32
500 66.87+0.54
o) akel ZAFEY 250 51.08+1.42 247.78+3.77
125 41.80+1.42
250 64.84+0.79
Z A 2 125 45.66+0.79 163.73+3.59
62.5 29.68+1.58
500 63.4+0.71
AT 2.2 250 38.7£1.43 352.30+1.24
125 32.5+1.88
1000 58.511.07
=2 500 50.150.54 571.48+9.11
250 42.110.54
oo e 250 71.18+1.97
earEy 125 56.99+0.74 109.50+4.82
62.5 39.35+1.29
crelgEnoy 500 77.140.99
250 61.140.99 153.70+8.46
ZALE
125 45.431.31
1000 81.62+1.27
AbA e e1akel 500 58.82+1.27 278.42+2.38
250 49.26+3.12
500 75.7442.20
A e Q14 2. 250 52.21+1.27 269.78+2.20
125 30.15+1.27

Each value is expressed as mean+SD of triplicate determination
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(4) Superoxide anion A&7
Super anion Z~AEA L Okamuras e WHPS Wasle] 24319 = A& 2040, 2mM
xanthine®} 0.lmM NBT &3¢ 1605 <93 0.056mM EDTA”F ¥3td 50mM potassium
phosphate buffer(pH7.4)°l *¢1 xanthine oxidase(Q.5unit/ml) 20pl=E 7}3le] 37ColA 308 &
ok WFEAI AT U, 97]el 25N HCl 80utE H7bste] ®kg-& FAA17] 3L 560nmel Al &3 %

=
g =339,

A3} superoxide anion radical AA5S AHA T 3

LA

bl
of
to
_VE
L
>,
_VE
ro,
o
£
lo
ol
o
)
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Bl

=

11. 14

F% %9 Superoxide anion radical 47 &4

Superoxide Anion

Sample Conc.(pg/ml) Radical Scavenging ICso

Activity
100 96.85+1.57

BHA 20 42.13%£1.32 02.72+0.63
25 27.10+0.52
1000 89.87+0.55

AAkS) 200 66.30 +0.67 237.39£2.57
250 49.68+0.95
200 73.16+1.58

T 250 57.37+£1.58 139.85+5.23
125 48.95+0.91
1000 83.97+0.73

A ALY 200 49.37+1.27 487.00+3.96
250 36.08+0.63
1000 90.78+0.84
125 41.75+1.46
1000 26.43+0.39

A5 27 811.57£3.54
200 3.11+0.39
1000 67.59+1.19

T UA T o 836.65£3.15
200 15.86£1.82
1000 29.49+0.39

iR oE FAIREW 200 16.24+0.78 901.93£4.36
250 3.79+1.29
=m0 b a0 7] 1000 54.25+0.80

_ 200 17.93+1.82 952.63+£9.10

FARE

250 5.29+1.05
1000 59.62£1.11

R Re R S 114.42+3.94
200 6.20£1.61
1000 69.44£2.06

AbA g QAR e 2 500 42.95+1.70 106.19+3.37
250 12.39+£0.74

Each value is expressed as mean+SD of triplicate determination
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e Mg Ol =AlE SOMEER)  SULdEZzalbGR) MM HGR) LA EZ2E22(5%)

A7 =7 A™ Ayl A ¥ (HUVECs) ¥ Clonetics25F-8H &9 1 43 4% mediumel
A HfekE A, AE 33 6 Alolo] AlEVE AFEHACE U937 AE AlDL American Type
Culture Collection (Manassa, VA, USA)o. 288 gt} anti-VCAM-1 ¥} anti-ICAM-1<
Santa Cruz Biotechnology (Santa Cruz, CA, USA) =58 Jujditt. HRP-2¥ ¥ anti-rabbit
I} anti-mouse ¥A+= Amersham ( Buckinghamshire, UK) Z5-¥ v it} <13k TNF-a ¢+
lucigenin<- Sigma (St. Louis, MO. USA)= 55 v o},

Monocyte adhesion assay

B2 A AP 98, U937 AXE 2‘,‘7‘—bis—(2—carboxyethyl)—5—(and—6)—carboxy—ﬂuores
cein acetoxymethy ester (BCECF-AM)= &3 %X Hl=d], 37 C, 5 % CO9 A 30+
oF RPMI-1640 medium®l 4l lumol/L BCECF-AM= A% (1%10" cells/ml) 2 ®wl% gt HUV
EC7} #2344 @& S EE 24-well plated] wl¥d 3, EGM-2 mediumol A 24 A7+ &<t 14
FEEZ AAZ P I7F AXF TNF-alphai= #Ed @371 71 x]7] 18 A7k Ao 4
A5k well (15 ng/ml) © 2Ad. F2 @3l 3= B9 o7 (excitation, 485 nm) 2+ EH (e
mission, 535 nm) Al 93 AZFF )
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1st Screening of High-througput monocyte adhesion assay

250
— HUVEC
E\EEJL'I- T
C Iy
g I
T
ﬁ T
I 160 = T I T
= iz I T - - T &
.g = = T
2 L i i
o T -
100 - T
b T L R < (il T
=
(&)
o
g 50 4
E H n H
U Iﬁ_Hﬂ T “-IL; T T T T T T ml ﬂﬂlﬂ T T T T T T T

0 5 10 i5 20 25 30 35 A0 45 50 55 60 65 7O 7™ 80 85

Compounds

a9 22, AMFEE) ABNAALAS o)A 24

*’Fﬁ Wl (Wistar rat, 200-300 g)Z& sodium pentobarbital(150 mg/kg, ip.)= w33 & 4
AS AZeta, 2 Ao thE®S Langendorff perfusion system®] cannulare] €172 3}o]
2R F s ko & 0 mM [Ca”l-Tyrode € <(in mM: 137 NaCl, 54 KCl, 10 HEPES,
1 MgCls, 10 Glucose, pH 7.3)& 37°CollA] 583 #F A AT} ©]oj4] 10 mM [Ca” |- Tyrode
g0 collagenase(1.4 mg/mDét protease(0.16 mg/mD)E £33k A4S 1287 #FA7
S Aoz 02 mM [Ca’' e 238 Tyrode £9L oF 787F AFAA AL E enzymes

AAZAY. AA-S Langendorff systemoll 4] 23 & A28 #Hste] 25 mm petri dish, 0.2
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mechanical dispersion®. = A¥XE &

mM [Ca” ]-Tyrode &o| T3 oJ&] W choppingd =,
2t FEle AXEe Add AHEHY) A7bA A4 0.2 mM [Ca”]-Tyrode &<l

A3 A

u

(W) A=A =59 54 2 24
w=Yd H AdIAEES =

Fo oz superfusion 39, W5 dF02 A& %

olgl AEW Ca” 9 transient’} %% i, 2o wgl AEE £2 o9

2 2248 Fa F=48 video-edge detection WO E AU =AE tracex pClamp

PC zzldloz 59 3 5 ogh £ 2l e AxeA FAHA =

Aol me AFEE student’s t-test® T3ty P < 0.06% W E¥e AMEAAE AASA

ki
ol
o
Mo
2
%
L _11

(th) Depolarization (excitation)

BEgk ¥ E Ca” indicator dye fluo-4 AM2 2 loading(3-4 mM, 30 min, 2 <)3}1,
A4 AEY o =<2 chamber vleol] FRAI T ME 9 5= normal Tyrode &0
2 Al superfusionA| AtE. &5 A9 5 98] patch pipetted ©] &3] voltage clampE
Al &3t AL stimulatoret Pt A= ©]&3le] field stimulationg Aol 7hs] FSlTh Patch
pipette. 2 ¥ A7 A$ K'-rich internal solutions R A o] 2-$a1(A3k: 2-3 MQ),
whole cell mode®] patch clampE A &3 €54 A7FE 2 ms &< 0.5-1 Hz9 H4

o7 M qrHAo R 7tste] dEdNE Ltk

o

=+
=)

(2}) Global Ca’ transien

el A Awst oz &
37] dste] mHAR A dHEd=E o G Aol 488 nm 9 Ho]A(ArE XAMSH
Atk TIRF ¥ 231 8v4 A2eS o] &3lo] emission® = F3S wheE £59 Ca” 9%

N H
sz 245tk Ao Ca¥ 9 Al W JFe A ATF B4 T2 (P, Crr

f
5
oX,
o
f
>
021:2
o
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=
>
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=
=
e
O
ml\]
off
o
3
oty
rir
ot
o
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=
=
f
=
Bu)
e
&
X0
(o
£

Fe 249 8% Zxoli, Foe FA7 " Ca’ dFolvt. #29 =2HS 93 #AvH

%9] dichroic mirror (DM 600)& A}-83}
o AH CCD camera= X Wil camera®l 2% TV-monitor®}t video-edge detector
(Crescent, USA)E E38 AEE G433 ATE AEY edgeE FA 3] £ A Zo]l== cell

length ¥ 3= cell shortening® = =74 3}9 ¢},

ofo
o
N
)
>
o
rx
o
1

light source (halogen light)E& ©
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3t dammarane A€ 9Fe] A5t AFEUI} 25F2] 7]X|e] A}

A FZ2E 241 5% AAsgen, 7 A9E ¥ 139 YeEugleh Qake
5} 9} 12B-PGL-83A= 10 uM s %=olA =98 °F 35%, 53%
Ao, Qiate] 2B o oA EEsil 12B-PGF-146A+ 10 uM F oA 5

X 13 ARORYH BAF AXYY A2 55 24 B4
Name Conc. % Change in cell shortenings

12B-PGL-74B 10 uM 0
12B-PGL-74C 10 uM 0
12B-PGL-75A 10 uM 0
12B-PGL-76A 10 uM 0
12B-PGL-79A 10 uM -35.743.44 (n=4)
12B-PGL-80D 10 uM 0
12B-PGL-81A 10 uM 0
12B-PGL-83A 10 uM -53.0£1.06 (n=2)
12B-PGL-87A 10 uM 0
12B-PGL-89C 10 uM 0

PGL leaf 12B-PGL-90B 10 uM 0
12B-PGL-91A 10 uM 0
12B-PGL-93A 10 uM 0
12B-PGL-94A 10 uM 0
12B-PGL-94B 10 uM 0
12B-PGL-96B 10 uM 0
12B-PGL-91B 10 uM 0
12B-PGL-93B 5 pg/ml 0
12B-PGL-105B 5 pg/ml 0
12B-PGL-82A 5 pg/ml 0
12B-PGF-125C 10 uM 0
12B-PGF-127B 10 uM 0
12B-PGF-129A 10 uM 0
12B-PGF-129B 10 uM 0
12B-PGF-130D 10 uM 0
12B-PGF-134A 10 uM 0
12B-PGF-142A 10 uM 0
12B-PGF-140A 10 uM 0

PGE-Bud 12B-PGF-140B 10 uM 0
12B-PGF-143A 10 uM 0
12B-PGF-143B 10 uM 0
12B-PGF-144A 10 uM 0
12B-PGF-144B 10 uM 0
12B-PGF-146A 5 uM 0
12B-PGF-146A 10 uM 32.949.71 (n=6)
12B-PGF-138A 10 uM 0
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(7}) 12B-PGL-79A¢] g4 A
A2 F- A o) 4] Q1A4F © ZEE 12B-PGL-79AE th&3} o] ¥ A A sk th.

T

Panax ginsengleaves (2.0 kg)

Extracted with hot hMeOH
Concentrated i vacwo

MeOH residue (600 g)

Suspended in HaO
partitioned with hexane, CH:Clz

Hexane ext. CH2CIZ ext. H,O laver

Diaion HPZ20O CC
AW (051 00— 1000 03

[75% reoH
Fractions 1—3 Fr. 4 (45 g) Fr. o
Si0s CC
CHoCly — MeOH(Z0:1-1:1)
[5:1
Fro 1 Fr. 2 (4.0 g) e 2l
SiQe CC
CHCl; ~hMeOH-H O (6:1:0.13
Fr.2 (1.09) Fr. 35

Fr. 1
r YMC—Crg CC

MeOH-HO (213

Ginsenoside F,
400 mg

Scheme 1. I4$12 2 %-¥ ginsenoside Fl19| £¢
(\}) 12B-PGL-79A¢] aFE A

S
12B-PGL-79A°] HPLC ¥#& #41d 4
A= A & F AT

0.36%, =82+ 0.21% $Hr+ o

%)
4o
ey
i

HPLC chromatogram

~ Ginsenoside F1

) -
JI.LIII\ A b I"l | N

4 I H(E=S)
- far_ak A flfl. | M %

| a o =072
JM\ i Ak b afl A A

i .19«“’; me 9 a = A <
| B=o2|(5%)

/""'I.i- h ol ’l A f JL e VLN
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(th AZAMEe =8 nA= &5
12B-PGL-79A ¢} 12B-PGL-83A(notoginsenoside R1)¥= E510 uM &
35%, 53% 27t HAaAF oW, 11 AHE 19 249 259 YERIATE

ki
9
)
n
o
g
o
2

= o= O
= Control j%} 24. C&' /&F$§EO'”}\‘I
Gms%us&:e F1 B = Ginsenoside F1 — = o
Control ( Hi 120 (10 ) o <&|’ 12B-PGL‘79A0” ——|
90 @ o= __TI_ El_'\;1 s

trace=
=+ 12B-PGL-79A (10 pM)S
Helotdl  AHE  JIF&t
MZ == 0|20/ 2=

>y
\__?j
I

Jn.lm

% change
in cell shortening
3

=

N
©
|

5] 2 222 M = z2lsE

—_ = C
E | oo, . BE UELE XA
> . o IS8 trace®. B, 4IH<
s \ e HEA ==a =3 o
5 5] \'-lu.l,,p’? St %E  LIEtH. P<0.001
% ol Sinsenosiae F, 10 ) vs. control. C, 2& 59
5] | | | . | | time course. StaFHE 2 X0l
0 100 200 300 400 500 600 A JIEE =58 tracelt

Time (s) nanel Al 2 AL

: i 1 Control
Control Notoglas; nﬁ;{de Gl 3 Notoginsenoside R1
i 1207 (10M)

IO A et e b= ok i = = i et e e i = e g

T8 25. 12B-PGL-83A0 2I&t

+52 oX. HE2 45

trace. 52 "o M=

**P<0.01 vs control.

o
o

| vv","."iu,-v

_Iwm

w
o

| | i
U2 I AR A A A

% change
in cell shortening
@
o

o

B 1 Q49 3g, F5AMY 3, Rk 1g, UH 1g 9 5714 AR T4,
g 2 QbR o w 3g SRR 3g kA 1g, U 1g 9 5714 AR T
g 4.
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ALAF-HAZETH AR <14kl 23 kgs MeOH (50 °C, 3 x 9 Liter, 8 hr) & 253

=313l AdEEste] deE 92 630 go AAY WEE dAE Eo| dAgsta 4k
FR2vgor FAdoz FEsle] 5k 78 (450 g), UF22WE £33 (200 g)& ¢
£ (0:100 - 100:0)% gradient® ©]-&3}9] Dianion HP 20 Z ¥

= 0:
of 6719 &5 A (Fr. 72C-72 ).

Hot methanol (30°C, 3x9L, 8h each)
Sonication — assisted
Concentrated in vacuo

Suspendedin H,D (25 1)
partitioned with hexane, CH.Cl (each, 3x251L)

Hexane ext. CH2CI2 ext.
45¢g 209 Dianion HP20 CC
PGL-72A PGL-72B MW (0:100-100:0)
72C 72D 72E 72F 72G 72H
109 40¢g 90 g 48 g 91g 76¢g
8" e L ]
' Cis/2 .
. - st
-
.
4 ? -
17sBCDEFG H PeL72ABCD E | H

19 26. Purification of compounds of Panax Ginseng'’s leaf

(1) #872Ce] EAA

3 72CE silicagel column chromatography$} 94 ZdAazviE e}y E Wk 423359
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w5 BFE B, TAC, T5A, T6AE F-eAA stk

Si0, CC

CMW-10/3/0 4
73B 73C
120 mg 68 mg
RP- CC
RP-CC
WVY-5/5 M1
75A
23 mg | |
74B 74C
90 mg 8 mg
Si0, CC
CMW-10/3/0 4
@ 76A
25 mg
L R 3

1 27. Purification of compounds of Panax Ginseng'’s leaf
(7h) 74B9] FxEA

74B &S 7 Zel58td dolE 9 'H-NMR, "C-NMR 59| spectrumg ©]-&38}¢]
Tx2E AN A3} Ginsenoside Re  [(20S)-Damara-24-ene-38,6a,128,20B-tetrol-6- O-[a
-L-rthamnopyranosyl-(1—2)—-B-D-glucopyranosyll-20- O- B-D-glucopyranoside] & 54 3%
=

ginsenoside Re
White powder, Mp.: 201-203°C, [alp™: 0 ( ¢ 0.90, MeOH), CuisHzO15,MW947.165
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¥ 14. '"H-NMR and “C-NMR data of 75B.

Position BC (CD;0D,100MHz) 'H (CDs;OD,400MHz)
Aglycone
1 40.23
2 2752
3 79.07 356, 1H, dd (J=12.0, 5.2)
4 40.35
5 61.41
6 79.14 436, 1H, dt (J=12.0, 3.6)
7 46.05
8 41.94
9 50.26
10 40.23
11 30.92
12 71.19 408, 1H, m
13 49.37
14 52.46
15 31.94
16 27.26
17 53.10
18 17.32 1.05, 3H, s
19 17.68 0.90, 3H, s
20 84.90
21 22.82 158, 3H, s
22 36.62
23 24.22
24 195.83 506, 1H, br t
% 132.30
% 25.87 1.30, 3H, s
27 179 158, 3H, s
2R 31.74 1.64, 3H, s
29 17.20 094, 3H, s
30 17.44 091, 3H, s
Sugar moiety
6-Gle 1 101.60 458, 1H, d (J=7.6)
2 79.74
3 77.92
4 72.42
5 75.38
6 63.06
Rha 1 101.60 528 1H, brs
2 71.85
3 72.20
4 73.99
5 69.63
6 18.03 1.18, 3H, d (J=7.2)
20-Gle 1 93.30 455, 1H, d (J=8.0)
2 74.85
3 73.07
4 71.85
5 7321
6 62.52
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(th) 75A¢] =254

& 7bE Belgetd dlelg el 'I-NMR, "C-NMR, MS 59 spectrum$ 3]
A3l F25 FA A3} Ginsenoside Rgl
[(20S)-Damara—24-ene-3B,6a,128,20B8-tetrol-6,20-Di- O--B-D-glucopyranoside] ©. & 5 A &}
Pa=g

Ginsenoside Rgl

White powder,

Mp.: 194-196°C

[alp™: +32 ( ¢ 0.90, MeOH)
CuH701, MWE801L
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¥ 15. '"H-NMR and “C-NMR data of 75A.

Position 3C (CDs0OD,100MHz) 'H (CDs;OD,400MHz)
Aglycone
1 40.36
2 2759
3 79.07 360, 1H, m
4 40.49
5 61.77
6 80.93 4,04, 1H, dt (J=12.0, 3.6)
7 4523
8 41.86
9 50.58
10 40.19
11 30.95
12 71.19 3.76, 1H, m
13 49.86
14 52.44
15 31.53
16 27.25
17 53.12
18 16.13 1.05, 3H, s
19 17.84 0.90, 3H, s
20 84.90
21 22.82 158, 3H, s
22 36.62
23 24.22
24 195.85 506, 1H, br t
% 132.29
% 25.90 1.30, 3H, s
27 17.98 158, 3H, s
2R 31.39 1.64, 3H, s
29 17.14 094, 3H, s
30 17.64 091, 3H, s
Sugar moiety
6-Gle 1 10556 431, 1H, d (J=8.0)
2 75.48
3 7322
4 71.86
5 77.92
6 62.90
20-Gle 1 93.30 455, 1H, d (J=8.0)
2 75.38
3 77.65
4 71.70
5 77.92
6 62.52
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(2) 23 72Fe] e AA
72FE silicagel column chromatography @} 97 ZHaZvlE g9 & wHE 83}
sh3t= 79A, 80D, 81A, 81B, 83AF 2] ZA st

Si0, CC
DA(20:1-1:1)
o
77A %4 77B 77¢C 77D 77E
500 mg '. 3g 18 g 12¢ 250 mg
Si0, CC
ChW-B/1/0 1
78A 788 78¢C 78D 78E 78F
500 mg 4509 400 g 280g¢g 300 mg 300 mg
RPoCOC RP-CC
WY 201 I
79A ' r
150 mg 08D ]
80B  80C 80C’ 80D
180 mg 20mg 110mg
[Eizam e
RP-CC
MVLa/E M- Sid
. B3A
ot | 6 mg
31A 318
10mg 25mg

1% 28. Purification of compounds of Panax Ginseng’s leaf

(7}) T9A %] H-x+F4
T9A S 7HE BYEed dolde H-NMR, “C-NMR, MS 59 spectrum
Aato] 25 4% 23 Ginsenoside F1

[(20S)-Damara—-24-ene-38,6a,128,20B-tetrol-20- O- 5-D-glucopyranoside] & 2 &4 &} 31t}

6 OH

OH
21 O OH
,

Ginsenoside F1

White powder
[alp®: +36 ( ¢ 0.90, MeOID)
CasHg20s, MW638.88
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¥ 16. 'H-NMR and “C-NMR data of 79A.

Position B¢ (CD;0D,100MHz) '"H (CD3;0D,400MHz)
Aglycone
1 40.12
2 2175
3 79.50 3.58, 1H, dd (J=12.0, 5.2)
4 40.49
5 62.10
6 68.86 4.85, 1H, overlapped
7 4717
8 41.99
9 50.44
10 40.48
11 30.90
12 71.17 3.98, 1H, dt-like (J=10.8, 6.8)
13 49.39
14 52.34
15 31.46
16 27.13
17 53.08
18 17.25 1.25, 3H, s
19 17.68 0.92, 3H, s
20 84.86
21 22.82 158, 3H, s
2 36.59
23 24.20
24 125.83 5.06, 1H, br t
%5 13227
% 25.90 1.30, 3H, s
27 17.96 158, 3H, s
28 31.61 164, 3H, s
29 16.14 1.04, 3H, s
30 17.68 0.92, 3H, s
20-Glc
1 98.27 455, 1H, d (J=8.0)
2 75.36
3 77.91
4 71.78
5 7822
6 62.52
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(th) 80D¢] 7x&A

80D &= 2AF Belgerd dolEel 'H-NMR, "C-NMR, MS 59| spectrum$ 3]
A3lo] F2E FAS 23} Ginsenoside Fb
[(20S)-Damara-24-ene-38,6a,12B,20B-tetrol-20- O-[a-L-arabinofuranosyl-(1—6)-
-D-glucopyranoside] & 2 &4 331t}

Ginsenoside F5

White powder
Mp.: 189-190°C
CuH7015, MW 770.996
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¥ 17. '"H-NMR and “C-NMR data of 80D.

Position B¢ (CD;0D,100MHz) 'H (CD;0D,400MHz)
Aglycone
1 40.09
2 27.71
3 79.47 359, 1H, dd (J=12.0, 5.2)
4 40.42
5 62.06
6 68.16 4.80, 1H, overlapped
7 4714
8 41.92
9 50.42
10 40.09
11 30.63
12 71.52 4,00, 1H, m
13 49.85
14 52.22
15 31.46
16 27.18
17 53.79
18 17.73 1.03, 3H, s
19 17.64 091, 3H, s
20 84.77
21 22.39 1.24, 3H, s
22 36.68
23 23.79
24 125.97 5.09, 1H, br t
25 132.17
26 25.96 131, 3H, s
27 18.01 158, 3H, s
28 31.46 1.64, 3H, s
29 16.15 091, 3H, s
30 17.39 091, 3H, s
Sugar moiety
20-Gle 1 97.94 454, 1H, d (J=8.0)
2 75.20
3 78.47
4 71.85
5 76.28
6 68.84
Ara(f) 1 110.77 4.88, 1H, brs
2 83.10
3 78.81
4 85.68
5 62.89
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(3) =77De E A

My AT
> o

77D
12 g

3i0, CC
DMWI(5/1/0.1-2/1/0.4)

77DE silicagel column chromatography @t 94 AdazviE aely]E ke 323519
33t s Q7TAE | AA AT}

85A(S79A) 85B(79A) 85C 85D 85E
100mg  480mg 600 mg 2,09 40g
RP- CC
M2
| | | | |
86A(75R)  86B 86C(80D) 86D 86E(79A)
80 mg 3.8mg 78mg 346 mg 97 mg
Si0, CC
DMW-5/170.1
| |
87A 878
178 mg 7 mg

85F
279

19 29. Purification of compounds of Panax Ginseng'’s leaf

(7h) 87A9 +xF4

87TA 3}

o,

Aato] 25 F4% 23} Ginsenoside F3
[(20S)-Damara—24-ene-38,6a,1283,20B-tetrol-20- O-[a-L-arabinopyranosyl-(1—6)-B
-D-glucopyranoside] & 2 &4 331t}

Ginsenoside F3

7+% B 8std d o892t 'H-NMR, "C-NMR, MS 59| spectrum$ 3

White solid, [alp™: +26.5 (¢ 0.98, MeOH), C1H7O1i, MW 770.996
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¥ 18. 'H-NMR and “C-NMR data of 87A.

Position B¢ (CD;0D,100MHz) 'H (CD;0D,400MHz)
Aglycone
1 40.17
2 21.77
3 79.56 3.75, 1H, m
4 40.50
5 62.13
6 68.92 4.80, 1H, overlapped
7 4721
8 42.00
9 50.51
10 40.17
11 30.71
12 71.57 394, 1H, m
13 49.88
14 52.29
15 31.49
16 21.26
17 52.85
18 17.77 0.97, 3H, s
19 17.67 0.85, 3H, s
20 84.96
21 22.39 1.18, 3H, s
22 36.78
23 23.87
24 125.95 5.04, 1H, br t
25 132.34
26 25.96 1.27, 3H, s
27 18.01 153, 3H, s
28 31.49 159, 3H, s
29 16.17 0.85, 3H, s
30 17.42 0.85, 3H, s
Sugar moiety
20-Gle 1 98.13 450, 1H, d = (J=7.6)
2 75.26
3 78.51
4 71.57
5 76.54
6 69.19
Ara(p) 1 104.52 425 1H,d (6.0
2 72.17
3 73.95
4 68.92
5 65.82
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S 1739 PR F 152 AAeIA Agow FeH: NitEdz Qo]

SCI =39 sl

1.2 kg& MeOH (50 °C, 3 x 5 Liter, 8 hr)&

F3l3 At EEste] dEe I 204 g8 AT WEE AAE Eo| e

= 2 FEsle] A4k 23 (290 @), UEFR2dE £3 (90

g)s A & BIFe E-ree £ (0:100 - 100:0)S gradient® ©]-83}o] Dianion HP
20 A azvtE ey E Faste] 579 498 AAvt (Fr. PGF 111D-111H).

Hot methanol (30°C, 3x5L, Bh each)
With sonication
Concentrated in vacuo

uspendedin H,O (2.0L)
partitioned with hexane, CH,Cl, (each, 3 x 2.5 L)

Hexane ext. CH2CI2 ext.
2899 9g Dianion HP20 CC
PGF-111B PGF-111C MW (0:100-100:0)
PGF-111D 111E 111F 111G 111H
— 200 mg 106 g 309 29¢g 23 g
-
™
ol -
PGLrzrraria CDEE FG H e .

219 30. Purification of compounds of Panax Ginseng’s flower bud
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(1) 4 111F¢] #38A

-3 111FZ silicagel column chromatography®t 94 ZA@azvlE 18}y & gkE 523 5o
&5 39E 126AE Y AA S
0, CC
Dk (20;’1 =141
121A 121B 121C 121E 121F 121G
160 mg 250 mg 470 mg 138¢ 399 184
Si0,-CC
CMW 10£30.3
1238 123¢ 123D 1235 123F1236 123|-| 123| 123 123K 123L 123M
700mg 14g 900mg 850mg 209 1.7g 12g 800mg 250mg 600 mg 700mg S00mg
-CC Ermw-51/0.1 ;
CMWEA .1 e
124A 124B  q24c 124D =
5mg 100mg 120 mg 120 mg a2
RP-CC RP-CC '.'
M= 111 ’JMT'ﬁ ‘ 123d e g hgh || kImizid
1234 B G 1210 ;
1264
125A 125¢ 126A 126B 126C 1288C
45mg 11mg 12mg  3mMg 20mg
1258 e
13mg

219} 31. Purification of compounds of Panax Ginseng’s flower bud
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(7h) 126A¢] +x&A

126A 33HES ztE 223314 dold e 'H-NMR, “C-NMR 59| spectrum$ ©]-&3}
of FxE A% A} Ginsenoside Rgl [(20S)-Damara—24-ene-38,60,123,208
—tetrol-6,20-Di- O-B-D-glucopyranoside] 2. 2 &4 3} 34t}

Ginsenoside Rgl

‘White powder
Mp.: 194 - 196°C
[alp®™: +32 ( ¢ 0.90, MeOH)

CxHn014,MWS801
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¥ 19. '"H-NMR and “C-NMR data of 126A.

Position 3C (CDs0OD,100MHz) 'H (CDs;OD,400MHz)
Aglycone
1 40.36
2 2759
3 79.07 360, 1H, m
4 40.49
5 61.77
6 80.93 4,04, 1H, dt (J=12.0, 3.6)
7 4523
8 41.86
9 50.58
10 40.19
11 30.95
12 71.19 3.76, 1H, m
13 49.86
14 52.44
15 31.53
16 27.25
17 53.12
18 16.13 1.05, 3H, s
19 17.84 0.90, 3H, s
20 84.90
21 22.82 158, 3H, s
22 36.62
23 24.22
24 195.85 506, 1H, br t
% 132.29
% 25.90 1.30, 3H, s
27 17.98 158, 3H, s
2R 31.39 1.64, 3H, s
29 17.14 094, 3H, s
30 17.64 091, 3H, s
Sugar moiety
6-Gle 1 10556 431, 1H, d (J=8.0)
2 75.48
3 7322
4 71.86
5 77.92
6 62.90
20-Gle 1 93.30 455, 1H, d (J=8.0)
2 75.38
3 77.65
4 71.70
5 77.92
6 62.52
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(2) ¥% 123G9 +EAA

73
&4 sheE 1278 el A,
wH B

123GE silicagel column chromatography <t 94 ZAH A Z vl E 183

g 123BE silicagel column chromatography$}t 974 AHazvliEig}y £

g Wy 5

= 1

=

Boko] oo g= 128CE Y AASAY. BeE 128CE TEAEdd dolA

Ginsenoside Fh= =43t}

RP-CC

M- 372
| | |
127B 127C 127D
20 mg 4 mg 00 mg

Si0,-CC
CMIN-10/30 3

129A 129B 129C
15 mg 20 mg 25mg

RP-CC
It 342

o 128C 128
(126A] 12mg  1.5mg
5i0,CC
CWWAS20.2
131A 131B
100 mg 15mg

128D
5mg
{126C)

219 32. Purification of compounds of Panax Ginseng’s flower bud
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7h) 127B9] Fx2FA

127B 3= 72 E¥siet4 doly et 'H-NMR, “C-NMR %9 spectrum< ©] &3}
o 25 F43 A} Floralginsenoside 1
[(20S)-Damara-23(24)-ene-3B,6a,12B,20B-tetraol-25-hydroperoxyl-6-0-[a
—-L-rhamnopyranosyl-(1—2)- 8-D-glucopyranosyl]-20-O- -D-glucopyranoside] 2.2 &7 3}
ATh

26

OOH

Floralginsenoside 1

White amorphous powder
[alp®:  +4.7 (¢ 0.48, MeOH)
CusHgoO2, MW 978
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¥ 20. 'H-NMR and “C-NMR data of 127B.

Position C (CDs0OD,100MHz) 'H ( CD:OD,400MHz)
Aglycone
1 39.71
2 23.06
3 78.62 348, 1H, m
4 39.94
5 61.44
6 74.01 498, 1H, m
7 16.24
3 41.48
9 49.31
10 40.28
11 30.97
12 70.51 402, 1H, m
13 19.85
14 19.95
15 30.80
16 27.07
17 51.77
18 17.52 1.02, 3H, s
19 17.92 1.13, 3H, s
20 8457
21 2356 146, 3H, s
2 40.24
23 127.38 5.67, 1H, m
24 139.13 552, 1H, br d,J = 160 Hz
% 81.55
2% 26.12 154, 3H, s
27 26.52 159, 3H, s
23 31.95 201, 3H, s
29 16.64 1.60, 3H, s
30 17.31 0.93, 34, s
Sugar moiety
20-Gle 1 93.60 455, 1H, d (J=8.0)
2 7552
3 7891
4 71.99
5 78.62
6 63.38
6-Gle 1 101.61 460, 1H, d (J=7.4)
2 79.71
3 7891
4 72.72
5 78.62
6 63.38
6-Rha 1 101.61 5.26, 1H, br s
2 72.86
3 72.58
4 7447
5 69.76
6 19.04 1.78, 3H, d (J=6.4)

fi}%ol‘}igm] 1%9] 33t =& flavonoid ﬂﬂ 2 :[LZ A, 1659 =5 3%
2 HAAdA HEow Y= AGFEAR A SCI =% ¥t
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AolS- MeOH (50 °C, 4 Liter, 33]) =
FEOHL e st s A2 160 g& AU WEHE AAE =] dAEstal HEER
HEgow FEste] 23S AT B 2 E-WEE &9
o] 8%

B (0:100 - 100:0)2 gradient®
sto] 8 &

U

}ol Dianion HP 20 AHA=ZviE18}dE
SPGL-181C - 181D(1¥ 30).

3

Aak  (Fr.

methanol (50°C, 3x3L, 8h each)
In sonicator
Concentrated in vacuo

Suspendedin H.O (4 0L)
partitioned with CH,Cl, (3 x40 L)

CH2CI2 ext.
SPGL-181B

DianionHP20CC
30g

MW (0:100-100:0)

SPGL-181C 181D 181E 181F 181G 181H 1811

181J
20g 45g 46.0g 73g 4.5¢ 104 12g 104¢g
a9 33 5499 E2AA
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(1) 3 SPGLISIGS &2 A Al

38 SPGL-181G%E silicagel column chromatography ¢} 97 A a=zvlE 80 E HHE
Fsto] =4 3FTE 183D ((20E)-ginsenoside F4), 183E (ginsenoside Rgs), 184A
(notoginsenoside Rig), 186A (ginsenoside SLs Alf& Ao} o} 4 W 3lA] & A)E &
gYAA T 25 FAHSATT.

8i0-CC
CMW (5/1/0.1)

182A 182F 182H
230 mg 170mg 400mg
RP-CC
MVV-5/2
| | | | RP-CC
1838 183C 183D 183E WEAS
16 mg 13mg 10mg 12mg
RP-CC
MW-1/1 RP-CC
MW-3/2
185A 185B
Smg 8mg
186A 186B
40mg 5mg

184A 184B 184C 184D  184E
amag img 8mg 11mg 7mg

a9 34 AR =2 AA
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(2) B3 SPGL-1811¢9) 2 A A

#3 SPGL-181I% silicagel column chromatography®t 94 A¥la=zvle 28t E HkE &5
Fo

o2
Ol

T 3}3t=E  183B (ginsenoside SLsg AlpfEzoluf o2 Hashx] ¢ A), 188C
(ginsenoside SL; Alyf&Ez o]} o}A wW kx| €& 7<9l) 188D (ginsenoside Rhi), 188E
(notoginsenoside Fip), 189A (ginsenoside Rhs), 189B (ginsenoside RS.), 190A (ginsenoside
SLy, 2l9t=4), 190B (ginsenoside SLs, Al7f&E#), 190C ((20S)-ginsenoside Rgs), 190D
((20R)-ginsenoside Rg2)& we| A A sl 2 & 433

12B-SPGL-1811
12g

Si02-CC
CMW(5/1/0.1)

187A 187B 187D 187E 187F 187G 187H 1871 187J 187K
300mg 700mg 300mg 10g 650g 550mg 18¢g 10g 500mg 1849

RP-CC
RP-CC MW-5/3
MW-4/1
| | | RP-CC
188A 188B 188C 188D 188E MW-5/3
3.5mg 22mg  62mg 35mg 12mg
189A 189B 189C
125mg 7mg 8.2 mg
190A 190B 190C 190D
15mg 8 mg 14mg 18 mg

_72_



(7B Alat=3 190A¢] +xE4

190A 35S 71% Besel4 dolg et 'H-NMR, "C-NMR, MS 59| spectrum& 3l
2] o] TERE FAG A3 Damara—20(21),24-diene-23%-hydroperoxyl-38,6a,123
—triol-6- O-[a-L-rthamnopyranosyl-(1—2)-B-D-glucopyranoside| & TG o,
Ginsenoside SLp= w3} T},

Ginsenoside SLo

White amorphous powder
[alp® © -9.5 ( ¢ 0.90, MeOH)

C42H70014, MW 798
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¥ 21. '"H-NMR and “C-NMR data of Ginsenoside SL.

Position B¢ (CDsOD, 100 MHz) '"H (CDsOD, 400 MHz)
1 40.26
2 27.55
3 79.16 368, 1H, dd (J=12.0, 4.0)
4 40.36
5 61.45
6 74.86 435, 1H, m
7 46.28
8 42.10
9 51.05
10 40.48
11 31.93
12 73.76 408, 1H, m
13 5l.12
14 52.29
15 32.74
16 25.02
17 52.16
18 17.30 1.29, 3H, s
19 17.81 0.92, 3H, s
20 154.79
21 114.06 467, 1H, br s; 493, 1H, br s
2 38.18
23 90.07 425, m
24 130.21 5.63, 1H, m
% 137.01
% 24.97 1.33, 3M, s
27 17.81 159, 3H, s
28 31.93 166, 3H, s
29 17.06 1.10, 3H, s
30 17.30 0.94, 3H, s
6-Gle | 1 101.62 464, 1H, d (J=72)
2 79.74
3 78.09
4 72.44
) 79.09
6 63.11
Rha | | 101.62 5.30, 1H, brs
2 71.88
3 72.22
4 73.99
5) 69.64
6 18.02 1.22, 3H, d (J=6.0)
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(1) 190B9] T+x54

N

190B 35S 186A 3= 2% =elget4 dolgel 'H-NMR, “C-NMR, MS
59 spectrume ATt FFRE A A (20E)-Damara-20(22),24-diene—24%
-hydroperoxyl-3B,6a,12B-triol-6-0O-[a-L-rhamnopyranosyl-(1—2)-8
-D-glucopyranoside |2 A3+ 2™, Ginsenoside SLi= ™™ 3} t}.

OOH

Ginsenoside SLs

White amorphous powder
[alp®: -9.5  (c 0.90, MeOH)

Ca2H70014, MW 798
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¥ 22. '"H-NMR and “C-NMR data of 190B.

Position B¢ (CDsOD, 100 MHz) 'H (CD;0D, 400 MHz)
1 40.26
2 27.54
3 79.16 3.68, 1H, dd (J=12.0, 4.0)
4 40.36
5 61.45
6 74.83 4.22, 1H, overlapped
7 46.28
) 42.15
9 51.05
10 40.48
11 31.93
12 73.76 408, 1H, m
13 51.12
14 52.29
15 31.08
16 25.96
17 52.16
18 17.30 1.33, 3H, s
19 17.81 092, 3H, s
20 142.56
21 13.12 1.71, 3H, s
2 121.92 5.10, m
23 30.67
24 90.09 4.35, m
% 145.74
% 113.91 488, 1H, s; 491, 1H, s
27 17.77 2.15, 3H, s
28 31.93 1.66, 3H, s
29 17.15 1.11, 3H, s
30 17.31 094, 3H, s
6-Gle | 1 101.62 464, 1H, d (J=7.2)
2 79.74
3 78.09
4 72.44
d 79.09
6 63.11
Rha | ] 101.62 5.30, 1H, brs
2 71.88
3 72.22
4 73.99
d 69.64
6 18.02 1.22, 3H, d (J=6.0)
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(3) #£4187D9] A A

9 187DE silicagel column chromatography ¢t 9% Ay azvieEaeaE vkE 53
3lo]  191A  (ginsenoside SLg Algf&E# ot} of4 HIdpx] &2 A9, 191B-1
((20R)-floralquinque A, ginsenoside SLi, A& 3), 191B-2 (ginsenoside SF, Alqf=32, %
BogdAx &2 g), 192A (ginsenoside Rgs), 192B (ginsenoside F)E el A sl %

% B9

RP-CC
MW-1/1
191A 191B
74 mg 14 mg
RP-CC
MW-5/2
| |
192A 192B
1omg 12mg
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(7B Al trskskE 191B-19] %54

AEEE 191B-12 2% =g3dtd  dolee 'H-NMR, “C-NMR, MS %9
spectrum-s 343l FE2E A A3 (20R)-Damara-23-ene—-25-hydroperoxyl-38,6a,12
B,20B-tetraol-6- O- f-D-glucopyranoside & &3 3}% 0¥, Ginsenoside SL,% % 3}% v},

Ginsenoside SL;

White amorphous powder
[alp™: +21.8° (c 0.1, MeOH)

Cs6Hg2011, MW 670
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¥ 23. '"H-NMR and “C-NMR data of 191B-1.

Position BC (CD:0OD, 125 MHz) 'H ( CD:0OD, 500 MHz)
Aglycone
1 394
2 27.7
3 79.23 3.64, 1H, br dd, J = 12.0, 5.0 Hz
4 106
5 619
6 800 463, 1H, m
7 455
8 419
9 500
10 403
1 321
12 718 410, 1H, m
13 196
14 510
15 315
16 269
17 52.7
18 177 1.00, 3H, s
19 173 112, 3H, s
20 753
21 22.42 1.10, 3H, s
22 106
23 127.2 582, 1H, m
24 1336 5.63, 1H, br d, J = 16.0 Hz
%5 82.7
%6 25.2 1.30, 3H, s
27 25.1 1.29, 3H, s
2 316 1.33, 3H, s
29 162 1.10, 3H, s
30 17.3 0.90, 3H, s

Sugar moiety

6-Gle 1 105.7 435, 1H, d, J = 80 Hz
756

77.8

721

9.7

63.0

[or T &2 BTN Ot N ]
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(4) #2181J9 HAA

2 181J%F silicagel column chromatography$t 973 A¥a=zwiE 189 & dhE 343}
o] 194A-1 (ginsenoside Rhs), 194A-2 (ginsenoside Rks), 195A-1 ((20S)-ginsenoside Rhs-),
195A-2 ((20R)-ginsenoside Rh2)E A A sl +x2& A3 )

12B-SPGL-181J
10g

Si02-CC
CMW(7//0.1)

193A 193B 193D
200mg 300 mg 51g
RP-CC
MW-8/1
| | |
194A-1 194A-2 195A-1 195A-2
20mg 20 mg 25mg 25mg
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0:0)& gradient® ©|83}9] Dianion HP 20 Z¥ A2 v}E 12}
& Fste] 6719 88 ATt (Fr. SPGF-155C - 155H).

methanol (50°C, 3x5L, 8h each)
In sonicator
Concentrated in vacuo

Suspendedin H,O (4.0L)
partitioned with CH-Cl, (3 x4 .0 L)

CH2CI2 ext.
SPGF-155B Dianion HP20 CC
110 g MW (0:100-100:0)

SPGF-155C 155D 155E SPGF-155F SPGF-155G 155H
20g¢g 45¢g 46.0¢g 734¢g 80g 16¢g
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(1) 3 155E9 #&AA

g 155EE silicagel column chromatography 9t 94 AYazwtE 1oty S vl =283
4 3% 159B-1 (ginsenoside Rhy), 159B-2 (ginsenoside Rks), 160C (ginsenoside F1)Z
g

A

o
Si0:-CC
DM (15/1-1/1)

dr A

cmw-51/0.1 ‘ ‘

156A  156B 156E 156F 156G 156H 1561
200mg  500mg 10g 7049 0g 42g  40g
i
. Si0-CC
S Eew CMW-7/1/0.1
1588 | cmw-5/1/0.1 ‘
\ 157A 157B 157E 157F 157G
-l 500m 500m 600 m
_u..' 100 mg 200mg g o g
1595’/' RP-CC
RP-CC 5
RP-CC
MW-7/2
158A 158B 158C 1598 150C
20mg 20mg 120mg 100mg 30mg
160A (159B)
162A
26mg 30mg RP-CC 161A 161B
= Si0-CC MwW-2/1 8mg 25mg
CMW-7H1/011 | | (159 B)
160A 160B 160C
160A-1
Ery 30mg 80mg  5omg
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(2) 8 156Ge] #eAA

£3 156GE silicagel column chromatography ¢} 94 Z¥AZviE g}y E ke 43

3l 4= 3}3E 164C (ginsenoside Rgo), 164D-1 (ginsenoside Rgs), 164D-2 (ginsenoside

F.), 165B (pseudoginsenoside Rgi), 166B (ginsenoside Rg), 166C (6'-O-acetyl ginsenoside
Rg1), 166E (ginsenoside Rd), 167A (vinaginsenoside Rj), 167B (ginsenoside Rc), 167C

(ginsenoside Rb2), 168A (ginsenoside Rgs), 168B (ginsenoside Re), 170A (ginsenoside Mb),
170B (ginsenoside Rb))E ¥ A A 8} 9t}

156G
9g

Si0;CC
CMW (5/1/0.1 & 7/3/0.4)

163A

163B 163C 163D 163E  163F 163G 163H 1631 163L  163M 163N
100mg  150mg 129  240mg 700mg 11g 240mg Bamg 280mg 240mg B0mg 260mg
RP-CC
MW-2/1 RP-CC
MW-2/1
‘ ‘ ‘ ‘ RP-CC
MW-2/1
164A 1648 164C 164D ‘ ‘ ‘ ‘
200 mg 100 mg 35mg 40 mg RP-CC
(164C) (163A) 167A  167B 167C 167D MV-2/1
‘ j 25mg 35mg 100 mg Emg
1654 1658
140 mg 30mg ‘
‘ ‘ ‘ ‘ ‘ 168A 1688
166A 1668 166C 166D 166E 11 mg 16mg
40 mg 110 mg 200 mg 10mg 400 mg
RP-CC
MW-1/1
170A 1708 170C
168A1 18 mg 119 mg 10 mg
1.5mg
= I~ ey A I
P 40, 5A44ES 8 EE2AA
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(3) ¥4 155H¢] &8 A

J i

=]
R

ol
off

RLS

BBE 2t

]
e

ol

—_

ol =94 313HE 175D-1 ((20Z)-ginsenoside Rsa),

Si0-CC
DM (15/1-1/1)

155HE silicagel column chromatography ¢t 94 A™AZ2viE gty E Wkbe 5
175D-2 (ginsenoside Rsy)@F A19F3)

169A 169B 169C 169F 169G 169H
170mg 300 mg 1.0g 2.0qg 1.50 g 250 mg
Si0z-CC
CMM (7/1/0.1)
171B 171C 171D
500 mg 300 mg 100 mg
Si0z-CC
CMM (10/1/0.1) RP-CC
| MW-8/1
1727
20 mg bl | ol
175A 1756 175C 175D 175E
RP-CC Bmg Smg 30 mg 11 mg Img
MW-10/1
I | A ]
o 1738 T Ginsenoside SF
4.5mg 3.0mg 4.5mg
I AL S5AAEE e E2AA
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(71 AlarsksbE 175B9] 7-x5A

=
[s)

175BA 8H5HES E2]584 dolE 9} 'TI-NMR, “C-NMR 5-9] spectrum ©| &3}
of TxE 4 2 3t (20R)-Damara—25-ene-24-hydroperoxyl-38,6a,123,203

—~tetraol-6- O- B-D-glucopyranoside 2 A3} 2H, Ginsenoside SF= 1 3} 3{t.

o N

Ginsenoside SF

White powder

Mp.: 194 - 196°C

[a]lp™ +18 ( ¢ 0.22, MeOH)
Cs6He2011, MW 670
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¥ 24. 'H-NMR and “C-NMR data of 175B.

Position bc 6u (J in Hz)
1 393 1.03 m, 1.73 m
2 27.9 1.87 m, 1.95 m
3 78.5 3.54 dd (11.6, 4.8)
4 40.4
5 61.4 1.42 d (8.0)

6 80.1 442 m
; 451 197 m

2.54 m

41.0

9 50.2 1.61 m
10 39.6
11 312 146 m

2.13 m
12 70.9 3.98 m
13 49.6 2.02 m
14 51.6
15 31.7 1.10 m, 1.61 m
16 263 129 m, 1.85 m
17 51.1 238 m
18 17.7 125 s
19 17.4 1.07 s
20 73.7
21 22.7 143 s
22 40.6 1om

2.56 m
23 126.8 6.38 m
24 137.9 6.08 d (16.0)
25 81.3
26 25.3° 156 s
27 252° 157 s
28 31.7 2.09 s
29 16.4 1.65 s
30 17.3 0.88 s

Glc-1' 106.0 507 d (7.2)

2! 75.4 4.13 t (8.0)
3 79.6 428 t (8.4)
4 71.8 422 m
5 78.2 3.97 m
6 63.0 440 m, 457 br d (11.2)
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v ooy

i 25. List of Compounds from the leaves and flower buds of P.ginseng

No.

—_—
NI N I KT I IO I SR

W W W W W W N NN NN NN NN DN E LR ==
N A W N — OO 00 IO N A WN = O WYX IO i b LI

w
=)

1}

Lol ?l4ke]

M2

Code
12B-PGL-74B
12B-PGL-74C
12B-PGL-75A
12B-PGL-76A
12B-PGL-79A
12B-PGL-80D
12B-PGL-81A
12B-PGL-83A
12B-PGL-87A
12B-PGL-89C
12B-PGL-90B
12B-PGL-91A
12B-PGL-93A
12B-PGL-94A
12B-PGL-94B
12B-PGL-96B
12B-PGL-91B
12B-PGL-93B
12B-PGL-105B
12B-PGL-82A
12B-PGF-125C
12B-PGF-127B
12B-PGF-129A
12B-PGF-129B
12B-PGF-130D
12B-PGF-134A
12B-PGF-142A
12B-PGF-140A
12B-PGF-140B
12B-PGF-143A
12B-PGF-143B
12B-PGF-144A
12B-PGF-144B
12B-PGF-146A
12B-PGF-138A

12B-PGF-138B

1}

2]

o

2

& 2.2l A

b

Name
Ginsenoside Re
Floralginsenoside M & N
Ginsenoside Rgl
Sophoraflavonoloside
Ginsenoside F1
Ginsenoside F5
Naringenin glucopyranoside
Notoginsenoside R1
Ginsenoside F3
Ginsenoside Rd
Vinaginsenoside R4

3

I
=3

Ginsenoside
Ginsenoside
Ginsenoside
Ginsenoside
Ginsenoside
Ginsenoside

Rh6
Rc
Ia
Rb2
Rbl
Km

20R-Ginsenoside Rbl
new

unknown
Ginsenoside M7cd
Floralginsenoside J
Floralginsenoside B
Vinaginsenoside R15
Vinaginsenoside R9

ke
T

Floralginsenoside La & Lb

Kb
Ka

Floralginsenoside
Floralginsenoside
new

Ginsenoside
Ginsenoside 1I
Floralginsenoside
Floralginsenoside
Floralginsenoside
new

Kd
Ke
Kc

new
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Leaves,
Leaves
Leaves,
Leaves,
Leaves
Leaves,
Leaves
Leaves
Leaves
Leaves
Leaves,
Leaves
Leaves
Leaves
Leaves
Leaves,
Leaves

259}

2},

Origin
flower buds

flower buds
flower buds

flower buds

flower buds

flower buds

Leaves

Leaves

Leaves

Flower buds
Flower buds
Flower buds
Flower buds
Flower buds
Flower buds
Flower buds
Flower buds
Flower buds
Flower buds
Flower buds
Flower buds
Flower buds
Flower buds
Flower buds

Flower buds



R R, R3
Ginsenoside Re (3) H Glc—2-Rha Glc
Ginsenoside Rg1 (4) H Glc Glc
Notoginsenoside R4 (5) H Gle —2xyl Gle
Floralginsenoside M (6)  H Glc 2Rha  Glc ~Ara(f)
Floralginsenoside N (7) H Glc —2Rha Gle iAra(p)
Ginsenoside F4 (8) H H Gle
Ginsenoside F5 (9) H H Gl —GAra(f)
Ginsenoside F3 (10) 6
H Glc —Ara(p)
Vinaginsenoside R, (11) Gle—2.Glc H Gle
Ginsenoside la (12) Gle H Gle
Glc-O =
OOH
HO . Y
O-R R
Ginsenoside Rhg (17) H
Floralginsenoside B (30) Glc
Floralginsenoside J (29) Glc—2Rha
0-Gle
Vinaginsenoside Ry5 (26)
Y 42, ¥4
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R4 R2

Ginsenoside Rd (13) Gle—2Glc  Gle

Ginsenoside Rc (14) Gle—2Glc Glc—eAra(f)

Ginsenoside Rb; (15) Glc—2-Glc Glo—8 Ara(p)

Ginsenoside Rb; (16)  Glc—2-Glc  Glc—2.Glc
Glc—0 QH

R=H

Ginsenoside M4 (25)

Floralginsenoside La (31) R = Glc*tha; 24S
Floralginsenoside La (32) R = G|C£ Rha; 24R

Gle-0, = OH

Gle—2GIco

2

Vinaginsenoside Rg (27) 24S
Majoroside F1 (28) 24R

Glc-2GIco

Ginsenoside 1, Il (33, 34): R = o or B-OOH

¢ =2

fﬂ

el

o



g Zde AdEyY ey 22 dEs div

Aa e iy 2089 dees YAt Fx2E s T 20F9 Fste T
A 17F9 FTgELS AFEY FgEo|low 2% 3}SE-S flavonoid E} VE2 159 3
T steroid == FREAIAT 1759 s 192 AAAA A o)
He AvERARE 54590

sk FEYRFY 21F9 =S SYAAN e, 1759 ddEs TEEAAT
TEE AT 17F9] HFE TolA 16T adE Alxd sgEellen 159 5
£ flavonoid e T2 AT 1659 =7 3T AAdA AHFoz g
Hi= AERRE 53594

dapgoz dael ¥ xE oAy /‘HE% TE =4 F 4TS 28 2 g
5% QaYdorRY 26%9 ﬂﬂ & T AAse FxE T4 T 2659 e
B oA 9Fe HAdolA A5 :‘i'rl’/]ﬂ—‘:* NatE A= g3t

THe A xEoYREY 23}—4 gEs YA Fx2E sAUY Tx2E §
Ak 1ES dAdoA] AFom Feus AEd= $435rt

Ao S53 A H Xeedriy ARy vxe 2d F 10Fe e " 2
sttt
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N Apu}o] 2] 2 (H5N1)

ZFAF

0
T
mo
b

o
s

A

st

A
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A,
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B

T

=

A7
ohg2mo] A

o] oA 28 Screen A5

™

1 H5N1 ®

o
R I 54

Jmo
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=
ey

AEF4
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o
R I 54

Aell A =
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[e]
1l

o

=
=

&l (ferret)

3. ATAA
e

1| A] 4 (BSL-3 A

A7t 7

IE
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1#

EFAFTAA o
H 43):

1

73 H5N

al

A (1

A A7AA
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1Y 43.

3

X

7}, in vitro Blole] A~ oA g

1217 AHF skl Al

100TCID50/ml (H5N1)E
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%
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24-well plate®] MDCKA
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Al
(ld
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AN
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B,
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ol
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ool
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(ld
>
ke
2,
oL
rlo
ﬂ
Do
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=
o
i)
4
oo
N,

g skaieh.

12

Aol gt w3 Q4 B3 FEE L 594 12 X in vitro vlol# 2 oAE

A= nloled = HA 27} (log?2) o)A 24
PG-1 7 ghnjo] & 2 Sy e
PG-9 7 ghnjo] & 2 55 B=2
PG-3 7 ghnjo] & 2 55 B=2
PG4 ] ghnjo] & 2 Sy e
PG5 7 ghnjo] & 2 Sy e
PG-6 ] ghnjo] & 2 Sy e
PG-7 ] ghnjo] & 2 Sy e
PG-8 9 ghnjo] & 2 Sy e
PG-9 7 ghnjo] & 2 Sy e
PG-10 8 Frtelel s =8 9l
PG-11 7 Frtelel s =8 9l
PG-12 7 drtolel s 48 gl
PG-13 7 Frtelel s =8 9l
PG-14 7 drtolel s 48 gl
PG-15 8 Frtelel s =8 9l
PG-16 9 Frtelel s 28 9l
PG-17 8 Frtelel s 28 9l
PG-18 7 Frtelel s 28 9l
PG-19 7 Frtelel s 28 9l
PG-20 8 rele s A8 gE
PG-21 7 grtelE = 48 9%
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op | op | op | op | op | op | op| op | op| opn| op| op| op|op|on| on | op|on|on|on]|oon
TR | R | R R R | B | B R B | R | B F BB OTFT |G| F| T K| R
a0 | o | oo | oo | oo | oo | oo | do| co| do go do| dgo| ol ol qo || g0 do| do| do
NIRRT N N R RN R RN | R RC R RN | | R
T G G G A S A G U G A B B A G B B S R AR S
SR S Y S T T I O e O B T T O O e T s T T I O s T B T R N FO BN TR B TR B TR BTN
o |00 ||| 0|00 ||| 0|0l 0|0 |l0o|0o| o |o|l0o|0o |0 |0
_ Y = = = = | | | = = = = —_ _ | = = | = | =~
T R T I e T I T N T O I st T | T | m | T | ®m
ﬂo ﬂo ﬂo ﬂo ﬂo ﬂo ﬂo ﬂo ﬂo ﬂo ﬂo ﬂo ﬂo ﬂo ﬂo w0 ﬂo ﬂo ﬂo ﬂo ﬂo
o.0] (ad (ad o.0] o.0] o.0] o.0] o.0] o.0] o.0] o.0] o.0] o.0] (ad (ad (ad o.0] (ad o.0] - — o.0]
o T
I T -~ e -
A Rl 5
Nl xwlnlol o ool =la| ol x v NE M w2 E
R R AR A A R R NS R A A=
RGN GCERGCERGARGER GG RGN G NOCE RGN GCR NG RC) < o= ™ o S m &
RN E R - R Tl T R PO T R I A SR
CeRb 2w | X o )
‘Q.ﬁ X X ey o) Z,
i Njo o) | %A
Njo o

. in vivo ®p-$2

M55 50mg/g

O])\
R ]

=10/ )l 30 &<t

Balb/c #F%2 (n

HABN1 Z=47¢

=
3

A2 50 ml

=
=

= Z = (10 MLD/50)

=

e

o322

=
=

F a2} nfo] 2] 2 (HEN1)
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°
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o]
o] 2]
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in vitro 43 ol A
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=

o]
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°
pad
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=3
i3

A

(3]
=a

-
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0

o}

A

ojy

0
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3

A

=50

62.3%

1384 =4 63.5% H

=1
=

7} 13.9¢
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T

J

Q

)

lpax

j2)

oAl 24 (%)

40.0
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29.4
35.2
44.7
o96.4
32.9
40.0
63.5
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ERVEEENCEE ¥
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—

O

X
=

e

j2)
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11.0
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A7e) ARE 2P AETE v 9k 19 18] 37 Fol sk e A
=l AMESE PBS buffer(pH 7.2)& A3 7ol= AAE A4 AEF F55 Fo4T
el 10907 Bm/ked FEE AT Folsark

12 Sheep Red Blood Cell(SRBC)E 3t %] (Korea Media Co.) 258 T$13to] AF-&3F%
t}. SRBCE PBSE AA F=2 A3 A A8t AL&sH, AT HE3 BE 1FY 9
el ARt AREESlth AlEe 1092 AT T & ARTy dixa e mAH
1x10%cells/mle] %z WFAAT FiH 02ml FAete] AIAATH 4936 4x10” cells/ml
2 XA Agdd F-59 0025 mlE FSFASHIA Yol FARske] 221 WA A TH

o wAAE Pl
23 WAE UATF Fol BRE ANATL NFe AF
=

22 3}3L 5x10"cells/ml

_0|L
e
-
,
B
o
R
=
o3
=
2
-
(ld

ot A #ure (Delayed Type Hypersensitivity)
[e]

A AA Hyukso] 24 12 WAAZ 4ol 4x10” cells/mlzE =AW WA F G
A 0.025 mE FSFAZHu Wl FAELS] 22 WA A AU SRR oA FH=
FASHI WA= Hxe=d2A PBSE o8 FAst FAF 44, 4 F &

SREAA (Footpad  swelling  reaction)& A3ttt F3 P& AEE micrometer
(Mitutoyo, MFG. Co. Tokyo,Japan)E& AF&3to 5 253 F7E 00lmm7HA 431
T 2ol & AT TSI Are vUE w2 wEl %E FA ST

% increase, = {(Ta - To)/To} x 100
Tol FAF 5 247128 95 SA| =2 77

To: F4F A4 $5 FAXH FA

v}, Plaque forming cell assay

spleen cell’s 5x10° cells/ml & PBSe] 3433 SRBCE 4x107 cells/ml 2354t} guinea
pig complement (Gibco) 100402} SRBC 20005 &3+310] iceoll Al 30&7F Wk 3k &3Fofof 1]
AR 1mi-S 7F8Fal slide glass?t cover glass Abolel]l &3tel 2000 F913h5 37TCollA 1

A1ZE o] incubation % A4 ¥H plaque & count 3L TR
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v}, Cytokine assay

Cytokine assayt Becton Dickinson AF2] Mouse ELISA kitE AF&31% 2™ manufacturer
protocolell &3] A A]EAT};. AFE3E cytokine assay antibody® &&= IL-18, IL-2, IL-4,
IL-6, IL-12, TNF-a,% 2™ microplate reader& AF&3}e] 450nm 3o Ao FHEE FHA3}
At

A}, Flow cytometric analysis
(1) v 9l et x4

BALB/CE cervical dislocation®. & X AMA 7]l 3 v)#-S AZ3ba v)3 a3 Jeds A
zsivh. Ax Ag 2 3N o rE Ca2+dt Mg2+o] 590 JA %<2 Saining
bufferE AF&3FAth A Z3F v]4-S 60 mesh (sigma, USA)o| &gl FAM] JAE JRE
o2 JMA EAY x2S 43, 15ml conical tube(Becton dickinson,USA)el| =7 ©F
S5 WA st AGo g E AAAZ & FETAE HE 23] AAHska 083 % NHACL &94&
¥al 5%%F incubationAl 7 HETE DAY vl 28] AH skl RPMIN640-10% FBS
(sigma, USA)Z 1x106 cells/ml7} =% 343}

(2) ¥ 9339 M (immunofluorescence staining)

AAGFANL AHFE 0-4 ColA AAstdar wigst vHAAELE 3|438to] PBSE 33
M2 39 5ml FACS tube(Becton Dikinson,U.S.A)ell 0.3mle] staining bufferE %23 vortex 3h
S dAdEE (1300rpm, bmin)sto). Zhzbe] 1x &A1-S 100ul 2-S- 5ml FACS tubeel| ¥ 32
vortex ¥ & 403t iceolA] WHEAIATE ARESE 1x A= 33 MlF F fluorescein
isothiocyanate (FITC)-conjugated goat anti-mouse Ig F(ah)2 fragment 1:100(Tago, USA) 3]
Aol 50ulE 7Fekar 4083 WS AlA 33 Al F S 0.3ml staining buffer® 23l vortex 3F 3
FACScan(Becton dickinson,USA)S.2 #45tt #4985 = A 5T 10,000712] Aol tjsh
o] list mode= FHF3FHrh 427 FH3FLS forward scatter(FSC)9F side scatter(SSC)<]
dual parameterE ©]-&3F dot plot AolA AdFe} & AX7F ARH BE(FSCS SSC 3t
o] R Ze FES AAG UrA MEE A wt gatingdte] FSC, SSC, FL1, FL2¢] 4
7}A] parameterZ ] 3}5ith CD3, CD4, CD8, CD18, NK antibody ] &4 A o4 2 9
g ool Addives BT

o}, H]|Eo]H 4 A ¥ (Carbon clearance assay)

BALB/C AF el 10€3 °F&E Fo3% Thorbeck 59 ®WHel 3l AN SH ink
100 S AF wAe] FAFSE thS retroorbital venous plexus Z5-E heparin A @ ¥
capillary= 20u0® 53, 104, 16 &<t 242 A &3le] 0.1% sodium carbonate 2miol & & A
71 th& spectrophotometer® AF£3Le] 67onmol Ao FFEE =A o] olefe} Zo] ALLEY
o}

log C1 - log C2
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24AZF & HlAHE T 2 7 FEE AHEaEe] vIEY T-lymphocyte subsets population 2]

W 3lo] )R A8ES 2ol gt} Fluorescein isothicyanate (FITC)o] F-&w o] 9li= T-d3}

AN

[e} R4

791 mature subset(CD3), T helper cell(CD4), cytotoxic T cell(CD8), 3}AZ 1A|7-=<t A2 st
L Al # buffer= 33 A &3 & FAE 24 7](BD bioscience) A0 & o] &3Fo] #2343t}
.

2843} CD3, CD4, CD 8, CDI8, NK9] - wlHgrolre Bd ol

N

ZaE QA QAR FaE 2507, #2HeY FEE AYTIAAMNE THETS HAH
g 46-49).

A: %5 B: CD3; C: CD4; D: CDS8; E: CD18; F: NK

FL
0

10"

« |

3

=] ey = -
||:I':I '.I]I lI[IE 0w u
FLIH

w' 0?1 d
ALTH

I 47, QA wAE 24

A: %5 B: CD3; C: CD4; D: CDS8; E: CD18; F: NK
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Y 49, AAER Y FAE B4

: Ol%+7; B: CD3; C: CD4; D: CDS8; E: CD18; F: NK
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(2) ZAEY 2 E3A Fojd FAXE 4
AU He7]zo] A4S PEA wESste] WeT]E Arsle] A uE ALEYH
CD4, CD8, 18 Z18]3 NK cell activity® FACs analysis®-2 ©]-83o] 21319t}
ZF Al g 9%k CD3, CD4, CD 8, CDI18, NK cell activity ¥= =] Hol wvla] A&
o, Ak ZHE o8 FAIEXI(KEK-2-25)< F4:904F 2% 908 ZALEW(KEK-2-24)<
ZAPEI(KEK-1-183)< &4t A U(KEK-2-3)<  H3ALLG-036-03)<
2(LG-036-06) ¢ «A = 2 &9 Holg HAou HFAL 3 HFA 20A4= 2
Holx U1y 51).
CDh3 CDh4 CD38 CD13 NK
I\ KEK-2-25
L-. . f- \ ; ‘-_‘\
-A A J KEK-2-24
|
!! !! !! !! ” KEK—-1-188
M AJ\ AA A “Z \ o
A/\ A/\ A/\ A/\ R
M 1 LJ \ AA o
r 1
a9 50, FAY Y 9 B33A fAE B4
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(3) ginsenoside Re, It EA Fo47 FAX 24

¥ 28" 19 5149 #Zo] ginsenoside Re, 9143 % 22 2 A(FP) Foj & 4k
2] GEARP) Foiwel A= diEae] wsA CD3ek CD8e F7hetl e, CD49F NK+=
L8y Fadte A4S B ‘jr TS A U ALP) Folwe A-¢ole CD8e 4 7t
AlZ et CD39F NKell tiafA]= A¢] wsty gllow, CD4e 2388 HavAtt

i 28. Effects of Ginseng extracts on T lymphocyte subset population in spleen of

the SRBC-immunized mice

Group CD3 CDh4 CD8 NK
= 300 + 32 203 £ 08 89 £ 06 |08 £ 02
FP 3712 + 14 247 £ 1.1 92 £ 13 |06 = 01
LP 1+ 24 232 £ 25 98 £ 08 |08 £ 02
RP 302 + 1.8 241 = 1.8 91 £ 11 |06 £ 01
ginsenoside Re | 362 £ 35 233 £ 29 128 £ 12« | 1.3 £ 0.2%

FP : ¢latz® oy oA, LP @ 214+ oA, RP @ <14 e A RE: ginsenoside Re

CD3 CD4 CD8 NK

Z19Y 51. ginsenoside Re, A4} 3 A FA¥ &4
data: Mean + S.D., P value: Statistically significant value compared with control.
(*; P<0.05)
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t}. Cytokine Assay
(1) S59049, 39, 5828, Fo2d T

Cytokine®] A4bd} 38 A2 e ¥vhg& Yehlle Fo3 A Fo|rh, & dAFellA <4t
FEES Foota 1x 2aF WY & A9 954 cytokines (IL-1B, IL-6, TNF-a), Thl type
cytokine (IL-2), Th2 type cytokine (IL-4) 1#] 31 macrophage type cytokine (IL-12)& =#3}%
t}.

A4 IL-1B o 4-F T8 Aatd, 4, S59 e ed, ¥y FE=o] 1A
glarel W& oF 15 14, 1.3, 1.28] Z718tar IL-49] A-¢ ek mx gt vla oF 14, 1.2,
12, 1.1¥] F7kstsion, IL-69 A% °F 15 1.3, 1.2, L1 F718 Rk Ed TNF-aF
13, 1.2, 1.2, 119, IL-2%& F59 oAt 12md =] 2o]E Blom, IFN-y 9 IL-12

= 2 HEE Holx FUrHLE 52).

i

IL-1p IL-4 IL-B
2 1E
18 1.6
Eis J_ Eu :
2144 I E']_z |
| =
g1z BL0
10 €
o ED.BI
.—g.. 05 .__g__mE
ﬁ 04 i"‘-"
ol 0.2
oo . : : : on
A B £ D E A B £ D E A B C D E
extraction extraction
TNF-u. IL-2 FN-y
3 L4 1.4
= 5 _1z 12 L -
14 £ B g
by J_ P i I 210 J—.
‘-E 1F -— |_ E =
] 15 § a8 E 0.8
I o
E g g (1] ﬁ 0.5
2 as £ g
= S o =L
E LY - -
o ‘! 02 é 0z
& k& B E A B €D E G U T
extraction extracHan extraction
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IL-12

&

E_k
}—
—
|—

3

Relatlve ELISA activity (%)
g £

R

B

A B C D E
extraction

19 52. Cytokine

A Ol x5 B 5049, C A D Ss5EReE; E £852¢

= =

Zt A A Wi Ay &I RE IL-18, IL-2, IL-4, IL-6, IL-12, IFN-y, TNF-a %2
A% E cytokine assay® B3t A& s3ivh T A IL-18, TNA-adl A= A d o=
Aol 2EoE HAFEU(KEK-2-25)< Z<4:904k 2807 2ALEW(KEK-2-24)< Ajelatel
FAZAKEK-1-188)< 259040 AL U(KEK-2-3)< #3HA4 1(LG-036-03)< E3A 2
(LG-036-06)°] o2 7} V}iz, IL-2, TL-4, IL-6 R IFN-yel A= v el nls& 7ol

5, BFAL 3 BA 201 BAT Aolw wled) A} BEL, FHAY BEL
g], g 9@ FodidoAs & AolE Holx| @ttt Aypdo=z Euf H3bA 1, 27}
7F4 7FE 3k A cytokineS Z7HA1FHTH LY 53).
3.0
_— —_
T 25
e
iy
Z 2.0 :
-
= _
= _ } ~
é 1.5- |
= l
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2 [ LG-036-03
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[ KEK-2-24
B KEK-2-25

0.0 v . .

IL-1B IL-2 IL-4 IL-6
Cytokines

Relative ELISA activity (%)

198 53. AAFALE o] cytokineo] WX = g3k

(3) YA Fola

zb A A ik Ay &I RE IL-18, IL-2, IL-4, IL-6, IL-12, IFN-y, TNF-a %2
A E cytokine assays E38lo] A& At 1 A3} IL-189 thdfA] ginsenoside Re <+
NS e dRAFEP) Folwol oo 7HE AHEA S A THP<0.05). TL-2] dj
dl4+= ginsenoside Re Folire] Feoldoz 7Md et S7hAAeH, 4 v3AlLP)
Folaol A F7HAFA Y IL-40] el e daEeod vdA 2 Ay ueA F
of o] T oW A vEA FoAx2 A9 Zol7k AL b4).

st IL-6, IL-12 ¥ TNF-ad] wh3lr = FolatA QIatEeed, o, e oA Fofa
o] A= S ¥ o ginsenoside Re¥ thxwy 79 HU3tsdct & & o]d thak

FAA A7} Ao Ao weraAr,

¥

200 750 *
o, ; ; =
] E _
%E 2004 % % E_E 500 %
= = o
™ 100- — = /
= %
8 PBS ? LP RP RE PES FP LP RP RE
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i 29. Effects of Ginseng extracts on delayed type hypersensitivity response to
SRBC in BALB/C Mice.

Group Footpad swelling(%46) Significant
) 23t 10534 = 1.602
PF 11.342 £ 4.255 707
PL 11.037 = 3.324 809
PR 12699 = 2126 284
ginsenoside Re 16378 + 4.899 005"

Data was expressed as mean=S.D.P value: Statistically significant value compared with
control. (*; P<0.05, **; P<0.01), PF: ¢lat%-2 ¥ vbadA; PL: <14 vbdA]; PR: <14k
A

*%

— 2017
2
=]
s 7
=
w 10 —
E E=3FP
g [0 LP
o ,

" \ 2 RE

group

9 59, A AA kg7 A}

v u)g e A AEGel wAE g

(1) v17e] FAlel mA= 43

AdAH vFe FAE AT A Uz v FA= 0139:0.011g ol dvk o]l ¥
g F454d 2AYY Bolte AS izl HE BAE foAdL gldo, nEEAsL
°oFzt Tk FgS HAvh E3 ginsenoside Re¢t A4S FALE W Fofdtoll A T ol
FAZE Z7bskanh w3k S5ah 2AAE U AR e thdA Fojwre] Aol ofth
v)ge] FATE T AR R, A4S b A ef Q1AM E] thEA] Fojare] Aol o8|y 7
23HE AES HATHGEE 30, 19 60)
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¥ 30. Effects of Ginseng extracts on spleen weight in BALB/C mice.

Grou Spleen
b weight(g/animal)
=+ 0.139 £t 0011
AAAel A Z W 0146 + 0014
FT5Aakel A 0.151 + 0018
oA E- o8 HAEY 0.143 £t 0016
FP 0.141 0012
LP 0.130 t 0016
RP 0.132 £t 0010
Ginsenoside Re 0.146 + 0.012
0.2-
C o =R
_‘g oy ? Aol AR
S | mmssaue zazd
0.1+ \ / oAz =00 AR
= [ OO oOxo i i
§ | =1
& [T LP
RP
0.0 N 7 ez re

™ 60. MFFAC MA= E

(2) M7 Ao vA & 93
A& A vZe NEFE =H A g2 uFA HESE 256+£0.27107 o)), o4
el S4Ake ALY Folire] A9 303:025'% dxTdl wa BA4 o4 dsle

o} ) t}. %3k ginsenoside Re, A4 ALY W Ql4)
507 oA RIS oA ek A tEA Foa e Eﬂz:'lﬂr e FEstdoen, &
SRAAEE 2P AT Foae A= 28y Tadhe A4S BT 31, 18 61).
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it 31. Effects

of Ginseng extracts on spleen weight in BALB/C mice.

o Total spleen cells
rou
P (x10"/ml/mouse)
P e 2.56 * 0.27
Akl ALz 249 £ 036
oA zA 3.03 + 0.25
AR o8 HALEY 2.26 + 0.82
FP 2.53 + 0.82
LP 2.43 * 0.79
RP 2.68 * 0.48
ginsenoside Re 2.08 * 0.49
spleen cell number
d-
?
3 o [r B
= 2a 4
s E 2 EEED dolalel ZAEY
c E % T N 7 Emm s ZAE
3 B 2 = : SxoluzEzen ZAEY
& 8 — E=IFP
21 — I LP
= — S RP
0 = 2z RE
Group
P 61, v F A XFo] vH= 9
A}. Plaque Forming Cell assay
Plaque forming cell assayt© T-9&4 Ul WA FA(SRBO)O st A A 4EA
FA(IgM) A5 &S dolres Aldoz A A4y A} i goA F
ol ] 7} ®o] 715 9lom, ginsenoside Re, 4142 H 0 8] FALE W Fo] oA %
HaAow, A4l AT U H FElel AW FoToAE dxay A9 3

& HATHEE 33, 18 62).
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i 32. Effects of Ginseng extracts on appearance of Plaque Forming Cells response
in BALB/C mice.

PFC/10°
Group
spleen cells
) &+ 137.7 + 22.0
ARk AL 142.0 + 30.5
T AN AT 146.7 + 23.1
TEdaEE e gAY 156.7 + 45.5
FP 136.3 + 9.5
LP 162.7 + 34.0
RP 176.0 + 49.0
ginsenoside Re 151.0 * 28.0
300+
-
® o =T
c Holue ZAE
e mem Saolae FAEY
j= B
g E S0ldRser AR
= 1004 |14} E=FP
- i 0o LP
o RP
RE

Group

19 62. Plaque Forming Cell assay

o}. Carbon clearance assay

DAY E A 2 AEe] 84S carbon clearance ¥4 o®  EAHEFISH 5~10F9
phagocyte index@t< ginsenoside Re ¢l o] fold oz Z7lEQ o, F404e ZAFEY
oS AYsta RE FollA 7l Al sk 5~158 9 Phagocyte indexgtoll A& 1AM
g gdA Foe At RE oA S7EATHEE 33).
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¥ 33. Effects of Ginseng extracts on Phagocytic index K of response in BALB/C

mice.
Group Phagocyte index K
K 5-10 K 5-15

Za 0014  + 0005 0009 £ 0005
AQakel AL 0.021 + 0016 0015 + 0007
T AW 0.012 +  0.003 0010 + 0005
%?iiiigﬂ 0018  + 0011 0012+ 0007
EP 0016  + 0006 0014 £ 0005

LP 0019 £ 0004 0016 £ 0004

RP 0016  + 0008 0008 £  0.005
ginsenoside Re 0.026 = 0.004* 0013 £ 0.007

¥, S5daxEeed AL

EZ2 24 ginsenoside Re,
20S-protopanaxatriol, ginsenoside Rklo] W] A ¥ o] =

v FACSel 9% #FAlx &4& 3 23, fgiFie 7
subset(CD3), T helper cell(CD4), cytotoxic T cell{CD8)¢] 23
71 2 EA4E HeERAT

v' Cytokine assay AdoA+= UFEY JAidFZFEo] dFA4 cytokines? IL-1B, IL-6,
TNF-a, Thl type cytokine ¢ IL-2, Th2 type cytokine$! IL-4 Z1¥]3l macrophage type
cytokine?l IL-12¢] F713l9l o, 534l 2 ginsenoside Re7t 7HE & €48 YeER AT

v XA RIS AA A = Y] RIAFEEC] Waed eSS el eH,
ginsenoside Re 2 <{I4F thA o] g2d o] 714 23l o).

v ou e A @ M ¥ thdk A2 A, ginsenoside Re$} A <l4ake)
7Hd wol FAZE Sk e, Q1akel v Al ek qlake thE A Folak g
Y sk A4S BAth

vV T-9&4 e WA E T (SRBO) ek A AYLAES] FAIgM) B9 9
ool = A|F Mo Z A Plagque forming cell assayE A3 Ay 914k vpdA Fol
71 wol F7FE o, ginsenoside Re, 55043508 ZAX Y FoATdAME &

ZAPEY B Fslahe]l ALY Foao A s RIS A w5 A

o o

[0 001'
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o) 422 waahe] A TEQNRE 0 o] WE QAR e
WEE SADZHE o5 AWMsle] NuE A&t}
PAge AEFAQI00 AL0Fe] dnA@Y F Aate] Lot BAW o

@O GC: Agilent 7890A detector; UECD, NPD, column ; J and W Scientific HP-5: Length :
30m , ID:0.320mm, Film: 0.25um

@ LC : Agilent 1200; detecter; scanning UV (254nm), column ; GRACE AF9]  Gracesmart
RP-18 5Sum, Length : 250mm, ID : 4.6mm, Fluorescence Detector (Ex 330nm — Em
425nm)& AH&3ki Tt

Standard material : Accustandard AF¢] Z+7te] E=EA(100ppm)S T4 3] AF&3 o)

J

2445 E 37, 38, 399049k o] 56%e] ARBF F 5Fe] Hofo] AEEgion
Kresoxim-Methyl 3|8 7]&A o|3t2 AZH ATk Fdk T(dA )3k 4Ee e I
FEoT M3 FHow A=FHAY. ddE, wad A4EE 89 A% Fluquinconazole2)
ofol 4R Famot e NEAE sty 94 BRoeE NE 59 269
Fwdol AFshEd o] A7)l ks Wol AREShE Al7|o]EE AFo] Wol HE Ao=E
geach @8, d4el Feoe wEodel waA v2d WA gEAgod Pl 4%
= A eFekrh
E 37 AN, R BHE
=] Q. = 5 =] % ( m)
= abg 8 713X =7 2] (pp
(ppm) SR e e 12k
Pyrimethanil 0.3 1.78 0.28
Kresoxim—Methyl 1 0.39 0.12
Fluquinconazole 0.5 2.22 0.78
Boscalid 1.2 3.6 1.35
Cypermethrin 0.1 3.44 0.67
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