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SUMMARY

I. Title

The Sapogenin Enrichment of Ginseng through Fermentation and the Development of
Health Supplements to Enhance Circulation Produced Using This Method

II. Objectives

» Exploring methods to increase the concentration of sapogenin in ginseng through
fermentation

» Verifying the ability of sapogenin in high concentration to enhance blood circulation,
and developing of health supplement products containing sapogenin

» Improving the competitiveness of the Korean agricultural sector
. Results

1. Identification and selection of microbial strains with superior bioconversion

performance

A total of 9 types of microbes were tested for their ability to convert the saponin in
ginseng tails into sapogenin. It was shown that B.natto and S.cerevisiae perform the
best.

i1. Investigation into the optimal fermentation method and substance analysis

In order to find the optimal fermentation method, liquid-state fermentation and
solid-state fermentation were conducted and compared, the results of which revealed
that the rate of bioconversion was higher in solid fermentation. Having found this,
further research was conducted on the development of health supplement products

made using solid-state fermentation.
ii. Lab tests

In vitro and in vivo tests confirmed that solid-fermentation products perform better

than liquid-fermentation products in enhancing circulation.



iv. Manufacture of prototype products

Research was conducted to find the optimal dosage form for the ease of ingestion of
the solid-state fermentation products, which had been proven to be superior. The

granular and the capsular forms were ultimately chosen and manufactured.
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A1A. 5254 ginsenoside T ZFH3} A+
1. &3
naFEE FEL2E0 UE ginsenoside FHAF L APsle A5 EF3I 2
ginsenosided] #& F&x71& o
2. 238Uy
7 FE2EY vAFE Az
O " 20gx3& FEsA A=A
@ A3 vAE 500ml FFES23T 44 @EN) =
@® FFZ2= 70% ethanol 200mlE ¥ F water bathollA 50T, 70T,
0C=E AT FFFEE s
@® F= ¥ Y43t ANEZE ALESAT.
v} A8 2 HPLC E4z4
@ Sample preparation: 2 FZ&& S50mI¥ S F=FZ 23 FH3le] 70CAA Ads=
3ta, ojo] FEIEEE 33 FF F FEIAE BEF FA O] 70CAAN 2HEEF 54
Methanol 25mloll =< 045 um filter2 = 2] 3t}
sample FEz24

1 o4 50CFEE

2 i 70CFEEE

3 A CFEE
® injection volume : 10ul
@ HPLC-data

Apparatus : Waters 510 Binary HPLC pump, Waters 717plus Autosampler,

solvent system : A : Acetonitrile (HPLC®) / B : water (32} &+

Waters 996 Photodiode Array Detector.
column : Eclipse XDB-C18 5im (250%4.6mm)

Flow rate : 0.8 ml/min
Run time : 180min
Detection : 203nm




Gradient :

Time Flow A% (ACN) curve
0 0.8 17.0 6
25 0.8 30.0 6
50 0.8 40.0 6
90 0.8 60.0 6
100 0.8 80.0 6
140 0.8 80.0 6
145 0.8 100.0 6
155 0.8 100.0 6
170 0.8 17.0 6
180 0.8 17.0 6
3. 23847
(1) 94 50CF&E
1.00
2 0.60| % 2-83 >3 g
0.40- % ﬁ. > :"9: ‘EL § %:%
0.20-| T @: ; E T l ié
0.00 ) IZO.OO 40.00 B80.00 80.00 100.00 120‘.00 140.00 160.00 180.00
2) 94 0CF&E
0.80-]
= g g 35
s | o2
S S —d~
80,00 100.00 120.00  140.00 160.00  180.00




(3) "4 NVCFEE

1.00

0.80

0.60-| "5“ %
] g %rzzo 5 = : o3
0.20] §;§ g g g é&
a2 < Yo
0.00 IAULA . . 7 _
0.00 | 120.00 40.00 '60.00 80.00 100.00 120.00 140.00 160.00 180.00
(4) Sample¥ ginsenoside AreaH| il
. . Area
Ginsenoside S S P
NCF&E NVCHF&E NCF==
Rgl+Re 2558110 2925722 3789618
Rf 417295 466063 575511
Rbl 1733795 2429913 3265905
Rg2+Rc 1878425 2352322 3379076
Rb2 964620 1241986 1829914
Rd 335557 495618 847916
Compound K 12001 12359 23182
PPD 22422 26014 27678

P o FZoA Y 50CoA 90CE Zold+E 7} ginsenosided] Area’l ZolR&= A
Q

4. A&
ol AL T3t HAdA FEFXEVE woldFE ginsenoside® Area’t Zobx|E
Ae & F I



A2A. ARAR $5 FEFF AW 2 53

=

L
ol Ao SHHHo] ¢ saponinEL glucose, thamnose, arabinose 59 37|& 7[Ax
onl ol ATl FR% HAL saponinol A B717F AAE FEAA aglycone] ¥

’
B8R0 N MARS FE AL 240w @k

)

o ¥O,

2. 438%3 4 43
7} Esculin®| A o A w| B &9 B-glucosidaseAF 58 & (1xF odF AH)

TastE &9l B-glucosidase AAitsEo] Hojd PAEES esculing 73
Stdu A AEEE T AEEgs 5Ho= sy,

B-glucosidaseE AAitst= vl Eo] 3] B7] W&o =% & T3t B-glucosi
dase® E&H o2 AL #F 3] 22 FAT ROl 3o TFF
o] AgE 4 Qe

() A4 FF 9F 2 HF=2A

#%F 2
No. Name KCCM ATCC ez
KR 221
g = 3 -
1 | Bacillus natto 35T
Saccharomyces cerevisiae
2 o 28T
original
3 | Lactobacillus mali 40992 27053 35T
4 | Lactobacillus plantarum 11322 8014 35T
0O,
5 | Monascus ruber 60617 28T 60%
6 | Saccharomyces cerevisiae 11519
7 | Lactobacillus rhamnosus o
35T
8 | Lactobacillus casei 12452
9 | Lactobacillus gasseri

Table 1. ABFF 959 #Mg, Taxz

_10_



(2) Esculin ¥} %] =4

@ 1000ml bottle®l] esculin agar 21.75gS A S3tA A =Zsic).

@ THFTE 500mlE ¥ 7h23le =k

@ "IAE =&3HA 9 vlg] Al"Y @ autoclaveo] 2olA 121TCo 156837 2gE
A A ghet,

@ 1t "Hyol d uixgdL IS 43 F clean beachStol A plate] ZF 30mi%
A g3 EFrh

® esculin®i A7} A o] A ZoAAH WE 3] PFER AT

o

(3) Esculin wjAldl o] #FHF %
@ esculin®} Ao T+F 9F< E%}_—é—l.ﬂ__

@ 19 Tableld] “Yetd= wiF R Tazd w2} v Fo.

3) A¥d4d3

Bnatto @57 & dFE & #AVF ®E FAsta B-glucosidaseE A dhd,
24X 25 HbgAlZ| 3 ARAAFH o YMR 559 #FEL T2AIZ wbgEte A S5
B-glucosidase®] A& v udA ot

Esculin agar plate®l M 2| g-glucosidasel 8424

L. mali

B . natto

-

L. plantarum M. ruber S. cerevisiae original

_11_



L. rhamnosus L. casel L. gasseri
Fig. 1. Esculin agar plate°l 419 B-glucosidase &4+

Strains B FAZHhr) | AT SR B-glucosidase 24
1 B.natto 24 o4+ o+ o4 o+ o+
2 S.cerevisiae 11519 72 o+ o+ o+ o+ o+ o+
3 L.mali 72 + o+ + o+ o+
4 L.plantarum 72 + o+ F o+
5 M.ruber 72 F o+ 4 +
6 S.cerevisiae original 72 + o+ 4+ +
7 L.rhamnosus 48 + o+ o+ o+ o+
8 L.casei 72 + o+ o+ 4
9 L.gasseri 72 + _

N

Table 2. AR TF 952 A

olN

&% 9 B-glucosidase &4

P esculin agar plate7} @A wet FHESEL AL FFE FAN, 99 AR=R
£ B.natto TF¢ S.cerevisiae 11519 #F7F & #FE°l H|& dAFA o] &H 1,
B-glucosidase®] A4Hdol 2 & FAAh

P S.cerevisiae 115197 F7} 7F4 =& B-glucosidase B4 el A9 Bonattos 24
A Zre BES AR 7] wiEo] AAHl B-glucosidase AAFA S Baattod 7t 7HE £2 A
2 Adstgth. T3, Mruberd A$ oMo AFEAE o7ty #aAFHA A glucose
Easte s8] HolgAuth

My |o

4) A&
esculintf X & 53 TF9 AP HFZHOZE Bonatto, S.cerevisiae 11519, M.ruber ¥
TE AAFAT.

_12_



U AR #FG6FE

0

=z

-

ek

3F5E& Z7he] AR Al A wjFsto] w el A 2l aglycon?]

Fol4 109 DA L] ALg AT
st Agshel 2 Lo Gpe.

Fi 70% 0 &2 7.7L(108 ) E SRl ¥
5A3F 2E AT (o7, vl w@A0] ohd YA 2EANT)

3 80Tl A

® F& ¥ Wgsted FHERE AFHsHH
@ 5A(110mm, 7um) A = A} o 73} T},
o} water bath 70ColA #¢Es= At

©@ oztd d&

® s59& AitsZdA

(2) A A=A

Z A,

@ 1000ml bottle 27§ Z+z} PDB(potato dextrose broth)12g®} NB(Nutrient broth)
7(] T—L]:O]-o:] W=
@ 27(7—} THTE 500mla =l 7}%0}04 =2l

w3 w2l AE"E autoclaved] 2ojAl 121T 1583 ¢

4g& A3

(3) AR T 3F w ¥
@D clean beach{tell A PDBHiA] 2 NBHIAE FH]® 250ml baffle flaskel Z+zt
50ml® LA

2 43 223
® E 5 2
24/\]{}E

OPN
mlo

2tzte] W)
1 g e

o] L= baffle flaskell HZ3st4 ).
o

Aol AA3A FAE shacking incubator®ll

_13_
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No. | Name KCCM 1} 2] M s aEEd
== =
1 Monascus ruber PDB 28 60%
2 Sacchromyces cerevisiae | 11519 PDB 28 60%
3 Bacillus natto NB 35 60%

Table 3. AATF 359 oY 2 wHagxA

(4) ¥4 fermantation ¥ sampling
O 250ml baffle flask 570 Z+Zz} PDBHI A (37]) 2 NBHIX|(270)& 45mi¥ 2ttt
@ ®l A7} @31 5719 baffle flaskel 7|4 FAAZE 250mg® S 7138l o).
® 7} flaskoll FEE dF9 o]|F& A1 wiA ] 2= TFNGFY Smls HEHA
@ FF7F FFE 7 flaskE Fa A 2= 2=0lA 14U 7 shacking incubatoroll

A a3 Th

® 2E7YH, 14954 15ml conical tube®] Z} sample 20mlE 3 s} ).
® AAZ sampled YAAEHZE BASFTH

(5) 27 2 HPLC &4x7

(D standard preperation: Ginsenoside Rgl, Re, Rf, Rbl, Rg2, Rhl, Rc, Rd, Rg3,
PPD (protopanaxadiol), PPT(protopanaxatriol), Compound K, Rh2(chromadex,
US.A) Imgs ALEA Eo} Imlol =9 stock solutione THEAT}.

o8 77} 100m¥ Hd ¥ & £33+ standardZE AME-3FA T

@ Sample preparation : X3} 33 F& & ALFEE ImgAEE 100%
Methanol 1mldll =< & sep—pak, 0.45 m filter2 =] 2} 3} t}.

@ injection volume : 10ul

@ HPLC-data
Apparatus : Waters 1525 Binary HPLC pump, Waters 717plus Autosampler,

Waters 2487 Dual A Absorbance Detector.
column : Eurospher 100-5 C18 (250*3mm)
solvent system : A : Acetonitrile (HPLC%) / B : water (3% S &/ %)
Flow rate : 0.8 ml/min
Run time : 180min
Detection : 203nm

_14_



Gradient :

Time Flow A% (ACN) corve
0 0.8 17.0 6
25 0.8 30.0 6
50 0.8 40.0 6
90 0.8 60.0 6

100 0.8 80.0 6

140 0.8 80.0 6

145 0.8 100.0 6

155 0.8 100.0 6

170 0.8 17.0 6

180 0.8 17.0 6
3 AdAH

sample sample name ppm ZAFEY (%)
1 mix14(standard) Z}+71.42857
2 PDBHIA] thz w4 79 10000 20.273
3 NBHiA| iz \l4 7¢ 10000 28.061
4 monascus ruber "4+ 74 10500 18.26
5 B.natto W4+ 7¢ 10000 30.612
6 Saccharomyces 11519 v+ 74 7000 3.867

Table 4. NZF 2D AFF

_15_



D Standard(Ginsenoside Rgl, Re, Rf, Rbl, Rg2, Rhl, Rc, Rd, Rg3, PPD, PPT,
Compound K, RH2) HPLC chromatogram

AU

AU

Auto-Scaled Chromatogram

: &
4 rq: d
0040 bw =E
o M)
=l =
=1 .
] < j
0.030-] b3 T o 1
L Tr — -
4 a o
] R Egg s 3
& rese © o8 zn
. B~ I =rop I o3
0.020 o [D2 —
! | 2= o
] L1 |
i | | | |
0.010 | ( It |
] o S
o000} .
7 T T T T T T T T
000 200 060 40 00 0 00 000 100 00 120,00 140,00 160 00 180 00
Minutes
@ PDBHIA] Wiz w4t 74
Auto-Scaled Chromatogram
0.507]
0.407]
0.307
0.20 ~
1 (2o}
0
0.10+ 1 5
7.‘| o \
I 2 |
1 & M) » - Y —_ -
N —
ey B B e S A e
0.00 20.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00
Minutes
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AU

T ma7d

Auto-Scaled Chromatogram

—
el
T

5,068
431053

|

[5-72.980

:

+4-77.801

|
ﬁ?—z@%ﬂg
) Pﬁf@—sasos
%ﬁg
|
i_k

[ R B [ —
100.00 120.00

Minutes

[ —
60.00

IS
o_
o
=]

[
20.00

(o]
o
[s=]
s}

@ Monascus ruber "4 7¢

AU

Auto-Scaled Chromatogram

[ — [ —
140.00 160.00

180.00

0.30-]

32.541

[ E— [ — [ —
80.00 100.00 120.00

Minutes
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® Bacillus natto 7474

Auto-Scaled Chromatogram

AU

T (R — (R (R — [ —
80.00 100.00 120.00 140.00 160.00

Minutes

® Saccharomycese cerevisiae 11519 1|47

Auto-Scaled Chromatogram

180.00

AU

72844

[R— I R E— [— [ —
80.00 100.00 120.00 140.00 160.00

Minutes

[ —
60.00
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@ SampleT 2 ginsenoside AreaB]il

Ginsenoside Area 1 Area 2 Area 3 AV
Rgl 302690 314442 311552 309561.3
Re 448741 469937 463126 460601.3
Rf 499688 299073 298980 365913.7
Rbl 269026 270992 264628 268215.3
Rg?2 743451 768310 763360 758373.7
Rhl 610203 620347 609525 613358.3
Rc 180267 178816 177917 179000.0
Rb2 255622 266289 265944 262618.3
Rd 421627 436163 429777 429189.0
Rg3 295602 307103 302611 301772.0
PPT 176247 220002 221488 205912.3

Compound K 325058 320700 312388 319382.0
Rh2 214236 221014 216778 217342.7
PPD 398053 320534 283322 333969.7

Sample ¥ ginsenoside € #1H] 1(%)

(%, T3t Fw/IEA2}w)

Gmge PDB Hj #] NBH|| ] M. ruber B. natto S cerevisiac

noside 11519
Rgl 0.237+ 0.036 | 0.659+0.100 0.178+0.007 1.495+1.317 0.093+0.009
Re 0428+ 0.017 | 1.231+0.067 0.275+0.005 1.779+0.996 0.154+0.001
Rf 0.097+ 0.042 | 0.316x0.004 0.099+0.036 0.146+0.192 0.023+0.009
Rbl 0.847+ 0.671 | 3.489+0.031 0.276x0.010 0.337£0.222 0.028+0.000
Rg?2 0.550=0.740 0.033+0.025
Rhl 0.431+ 0.003 | 0.008+0.000 0.327+0.016 0.270+0.351 0.005+0.001
Rc 0.028+ 0.003 | 4.407+0.039 0.247+0.306 2.166+3.402 0.164+0.066
Rb2 0577+ 0.011 1.716+0.013 0.226+0.225 0.636=0.778 0.040+0.031
Rd 0.203+ 0.027 | 0.575+0.006 0.478+0.025 1.267+1.771 0.022+0.000
Rg3 0.027£0.014 0.026+£0.027

PPT 0.050+0.005 0.041+0.030 0.028+0.012 0.136+0.012 0.010+0.000

com K

Rh2 0.149+£0.013

PPD

P 17 dme Ao glojy EE FFE°| protopanaxadiol AHIAFIA] ZEHA T

W3l protopanaxatriole] JoiA =

Monascus ruber 0.028%, Saccharomyces cerevisiae

11519+ 0.01% =2 UEeElg oy dZ7< PDBHIA] 0.05%°l H|3te Sol&E AEFS HIY.
23y Bacillus natto®] 7 -$- protopanaxatriololl /] thZo-2 0.041%< 8 vlst] AF+
0.136% 2 3WAZ = F7}3

2
+ Bacillus natto7} B2 %] ¢

A<

T
2~
T

_19_
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(3) 253

LEE $HAD

ZALE AT
Sample sample name ppm %)

1 mix14 Z}71.42857

2 PDBHiA] tiz+ w4 14¢ 10000 15.126
3 NBHIX] gz w4 149 10000 20.236
4 Monascus ruber "4t 14¥ 10000 20.2878
5 B.natto 74+ 14¥ 10000 40.153
6 Saccharomyces 61519 7|4+ 144 2100 24.706

@ Standard(Ginsenoside Rgl, Re, Rf, Rbl, Rg2, Rhl, Rc, Rd, Rg3, PPD, PPT,
Compound K, RH2) HPLC chromatogram

Auto-Scaled Chromatogram

0.050
1 o
o0
=L
1 =Y
0,040
] P n
a3
'.""!m o
b Gl J 1 =
0,030+ B o w - < |
] © ndR - =
o “Z3 ) o m
S - St |
T g0z o EEE | km|""
4 a:i |d||_1 | e | | | i
3 | WE i & \ Wil
0.010+ | P
-1 s
|| 2
11 .
ul g
0.000},
RN
—— 7 ——
0.00 20,00 40.00 §0.00 80.00 100.00 120.00 140.00 160.00 160,00
Minutes
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@ PDBHIRA] iz w4t 14Y

Auto-Scaled Chromatogram

Al
1

0.20 o
il o o~ i
| < oD o
i R -
0004 Ly N S .i‘ Ak B i_ _ L N
— ey e e A ey e B B B By By ey B ey
0.00 §0.00 80.00 100.00 120.00 140.00 160.00 180.00
Minutes
@ NBHIA] tjz w4t 149
Auto-Scaled Chromatogram
2.007
1.50-
5 d
= i
1.00-
0.50 I
. o
o
:JI «
0.00" AN _ e i S
I T T T T | T T T | T T T | T T T | T T T
0.00 100.00 120.00 140.00 160.00 180.00

Minutes



@ monascus ruber "4t 14Y

Auto-Scaled Chromatogram

0.50
0.40
0.30 =
] ~
=2 o«
= B o ~
T w
0.20 <
— o
4 o
] g =
0.107] 2 ©
1 e}
11k ] L - Y
0 DO_ M - — —
— — T T T T T T T T T T T T T
0.00 80.00 100.00 120.00 140.00 160.00 180.00
Minutes
® B.natto "4+ 144
Auto-Scaled Chromatogram
2.00+
1.50]
5 i
<L 4
1.00
. 2
e B o
P~ = o
-— o -
A 1 - A
A B e e e N S R ey e e e e e R B N e ey B ey e
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00

Minutes
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® Saccharomyces 11519 #]4F 14

Auto-Scaled Chromatogram

2501
200

1.507

AU

1.00

0.50 L] &?,{* I~ %
0.00} e *--7@?1— - \}; — - g_ ~— -
000 2000 4000 6000 8000 10000 12000 14000 16000 180.00
Minutes
@ SampleT™¥ ginsenoside Area¥] il

Ginsenoside Area 1 Area 2 Area 3 AV
Rgl 618367 233510 425938.5
Re 356593 382951 369772
Rf 226843 237122 231982.5
Rbl 307987 557251 221804 362347.3
Rg2 636721 707808 612881 652470
Rhl 490489 487509 488999
Rc 135686 172277 140027 149330
Rb2 201314 212295 206804.5
Rd 317710 340254 331484 329816
Rg3 240061 241255 241312 240876
PPT 277288 175678 166982 206649.3

Compound K 222218 283887 290464 265523
Rh2 160483 172705 173575 168921
PPD 293363 207881 214564 238602.7
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Samplev ¥

ginsenoside ¥ #H]1L(%)

(%,8 3t EFw/EE=A2}w)
Ginse PDB =] NBHl A M. ruber B. natto | S. cerevisiae
noside 11519
Rgl 0.277+0.001 0.229+0.032
Re 0.141£0.009 1.066£0.028  |0.838+£0.049 |0.292+0.075
Rf 0.354+0.0564 0.525+0.211 0.104+0.012  |0.592+0.064 |3.502+0.124
Rbl 0.050£0.015 ]0.245+0.001 0.267x0.003
Rg2 0.107£0.025 |1.101+0.067  |0.053+£0.001  |0.044+0.043
Rh1l 1.235+ 0.019 |0.562+0.775  [0.177£0.002 |0.381+£0.048 |0.955+0.745
Rc 3.160£0.933  |0.169+0.005 |10.74+1.211 |12.31+0.704
Rb2 2421+ 0.017 |1.539+£0.029 |0.263£0.003 |1.955+0.071 |80.67+113.2
Rd 0.013£ 0.002 ]0.534+ 0.01 2.006£0.020  |0.483+0.011  |1.047+0.654
Rg3 0.019+ 0.010 |0.110+ 0.01 0.035%0.000
PPT 0.088+ 0.025 [0.088+ 0.02 |0.067+£0.001 |0.437+0.241 0.651+0.005
com K 0.063+0.003
Rh2 0.012= 0.003
PPD 0.097« 0.012 |0.128+0.003  [0.134%0.002 |0.263+£0.004  |0.950+0.179
P 15X 2Eg AN EE FFEO| protopanaxadiold AAFAFIA] EEH o, 253k
Wge] Adxe glojHE ZE #FE°) protopanaxadiol AHYAIZTE @ #FL Monascus

ruber 0.134%, Saccharomy ces cerevisiae 11519 0.950% =4 thzZ+<! PDB®IA] 0.097%
BTt} Monascus ruber= 1.48], Saccharomyces cerevisiae 11519+ 10ui7F% 2o
Bacillus natto© 0.263%ZA] 272 NBHIX] 0.128% K.t} 28] 7}3F © k),

P =3} protopanaxatriol®] A =Monascus ruber 0.067%, Saccharomyces cerevisiae
11519+ 0651%= YElY thZ7< PDBHIR] 0.088%EH.t} Saccharomyces cerevisiae
115197} 7.3wi7b g ¥ & UYERRAA 2T Bacillus nattoe 0437%2A tiZw< NB
HiZ] 0.088% X vt 5ul 7t W §FE e

p Yot 2& AE EUYE HS o 1F, 2529 A protopanaxadiol, protopanaxatriol
9] ZFo] E3 =712 ¥ Bacillus natto @ Saccharomyces cerevisiae 115197} $-
F3 daFos Feargdr
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3.4
olf A= <¢itd THEHol U+E ginsenosideEe B7E E&FoE AAY F
25

3l
A= TS ZaA o

Lo 2 esculint Aol A glucoseE £33t 549 B-glucosidaseB A5 22 plate’d
ol ] #A3 A} B.natto, S.cerevisiae’} B-glucosidase4ts& o] Hoj g ow, 34
TE B39 B-glucosidaseFHs#H2 EoA AT glucose E3FHol HooHudA
Mruberg 12402 A¥At.

12 AEE #FE5S 2479 wiA A s gt mitdA 42X sHS SAT 2%
Bacillus natto ¥ Saccharomyces cerevisiaei= protopanaxadiol, protopanaxatriol®] 3%
o] FE3 Z7}2 H<Q wrH Mrubr:s protopanaxadiol, protopanaxatriol® AE &S A
717 Z3 et

ek, ulakel &

protopanaxatriol &

=  saponin®] B A E  aglycon®@ B)¢l  protopanaxadiol,
Aoz AMEHFT AJ|E= 7592 Bacillus natto ¥ Saccharomyces
cerevisiae® HF L3 TF=Z AAFAG.

o %
i
2
32
I
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A3 A dF NF

1. 53

X H2REFAF2 HAAD Bacillus natto @ Saccharomyces cerevisiae & AFG A8
Aol d33AY Bacillus nattod TE FTAHLE Auld Fozx AEAZN FHo|
Hold #5529 MFE EHOE Jir

2. AdgY

7P i w59 Az
"t 300ge AUstA A Fste EH g
@ 43 u4 300g2 20L round flaskel ¥+
@ round flaskel 70%ethanol 2.0LE 231 48413t W o
@ JH F 100TCAHA 5AzF 5 FF/RF2E oot
® FZo] Y T oq3(Nobl, 110mm)sta, FF3ste] A|582 ALE3T)

*Z
% =9 110ml, Brix: 43

*FE
% 300g9] w4t 70%ethanol 3% &2 ¥% % - 110ml
110
——————— x 100 = 36.66 %

300

L= LG ) P g
@ 1000ml bottle 27§l Z+z} NB(Nutrient broth)4g2 AL 3A 3 Fstal Y=t}
@ 7} bottled]l ZF4F 500ml¥ @3 7Feste] =it}

@ "AE =<8 g vy A" autoclaveo] FolA 121To] 1583 mgd T
< AA gt
@ FEeo]l @ wix &S dE

ol

te] B

). B.nattow 59 7|
15, 2F AR A&t} d FE plateo] Aldieidg 3ot
@D clean beach¢tol Al NBHiX|E £H]E 250ml baffle flaskel] 50mlE 2}
@ Plated] AR B.nattod & 2429 baffle flaskoll 5 3tA .
Q@ HAFT & dFo B 2% 7o) 4A3A +AF shacking incubatorell
Y3 24A3F Bt v gt
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No. Name KCCM B} =] i;of = ‘?—__};:ﬁ
1 Bacillus natto NB 35 60%
@ v]4EE 9 SmlE baffle flaskell ¥ & NBHIA| 40ml 2 T4 5mliE 713t
I g gl 443 v %At
® @He FA F NBHlA Al SHTEES 100%7HA4] Zad ez 587t 45 &
Aiel g skt
2}. B.natto®] Altuld A, & fermantation
@ baffle flask 370 NB#1A] 40mlS % At
@ ®A 7 F7 3719 baffle flaskdl FF/oml, PIAEZ2AZE Sml 2 dF | SA
Sml# & 7}t AT
Sample sample name
1 NBH{ A] + 1] 45 F A5ml+FF5 5ml
2 NBH| X] + 1] A5 5 H45ml+B.natto( A o vl %4 )5ml
3 NB#} A + 7] 45 5 A5ml+B.natto( A o ¥ 3 )5ml
@ Z flaskE i‘—.—A Whg Z A0 w30} 747t shacking incubatoro] A & 3F T}
@ 237t % 3 15ml conical tube®l sample 15ml2S 2 3} At}.
® A sampleS YALHE B BEXH.
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@ Standard(Ginsenoside Rgl, Re, Rf, Rbl, Rg2, Rhl, Rc, Rd, Rg3, PPD, PPT,
Compound K, RH2) HPLC chromatogram

Auto-Scaled Chromatogram

0.08 w
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. w
g 2
J i 0
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. S
i Ly of o
o U— ©
) ] = <
% 0.047 | | ~
. o
0.02 i fhy .
1 sl SN
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Minutes

Auto-Scaled Chromatogram
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€)

AU

AU

AAT1IA R E D)

Auto-Scaled Chromatogram

=Ta =T/

b

— T —
80.00 100 00
Minutes

T
60.00

Auto-Scaled Chromatogram
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120.00

[
140.00

[
160.00

180.00

B
80.00
Minutes

I
60.00
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® SampleT 3 ginsenoside 14% &%(%)

Ginse
. Sample 1 Sample 2 Sample 3
nosides
Rgl 0.136785 0.127795 0.110988
Re 0.333620 0.301902 0.271161
Rf 0.130185 0.135434 0.100319
Rbl 1.111727 1.075330 0.964908
Rg?2 0.050165 0.048361 0.038708
Rh1+Rc 0.343684 0.315297 0.238850
Rb2 0.518327 0.482356 0.437300
Rd 0.187624 0.182314 0.255386
Rg3 0.064058 0.046936
PPT 0.076624 0.159569 0.222327
com K 0.006283
Rh2
PPD
® Sample ¥ ginsenoside 14% 31
1.2
’
0.8
g O Samplet
ﬁo 0.6 B Sample?2
ioll O Sample3
0.4 |
0.2 ] [
O m L L m L L |_._| L L ] L I_l | ’—I 1
S o
Ginsenoside

P o aHZAgA & £ JEo] AAAEY v FA <l ginsenoside(Rgl, Re, Rf, Rbl%)

gEEe ghaFo] U#E7by JAAALEW HlFAQ PPTY 3ol dixv < AdwdA
B.natto < Al %Z Bnatto £22 Ax} o= AL o & Yok
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4. A8

B.nattog AU EES &
o},

o A3, $gr B3 oz = 22 PPD, PPT% PPDE % A, o= A ye
A gkgkem PPTY ZA9+= F#o] MFddE 0159%5%0l MFFd &= 0.2223% A
frd oz goues AES e

LS|
A

]_

£

T

ofs

Agata A 4, ¥

]_

g

A

o
ofs

49

ofs

2

N
il
s
Mo

a8 AFLL 27 9 529 F AE F715A A7 o8

_31_



o & LA AFste FA XL Gt

@ FA X g2 " 70%0 S 7.7LA10M ) E FH el ¥ F 100To A 54
7+ FZ3A (old, 4 E #8240 ofd ZAAX o FEE Q)

@ F& ¥ WHsled FAEE AFRYT.

@ 5A(110mm, 7um)S ZHA 2 TA] o 743} o}

® o398 & Fol water bath 70ColA #Z¢sE Ao

® =59 AREZAAZE AU (FAEE AZFiAHAH 93)

(2) AAR a5 2% WE
@D clean beach¢tolA] PDBuIA] 2 NB®IXE FH]® 250ml baffle flaskel Z+z} 50ml
A @A
@ AR o 23S Z+zhe] Mo 2= baffle flaskol HE 3T
Q@ HEN T ZF dFol] B 2% o] ¢AHIA FAF shacking incubatorol] ¥
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e 2 wEEa
No. | Name KCCM Hl %] ik
2% FE
1 Sacchromyces cerevisiae | 11519 PDB 28 60%
2 Bacillus natto(Ul & 3-) NB 35 60%

3 "AEsEAZE 4L a

O "AEZ2AxE 3bgs 3& F/HF 350mlol &d3] &3fAZiH.

@ 6709 baffle flaske] Z+ 50m1® | $to}.

@ Z flaskoll HET FF9 o5 L FHa 4847 wlUA 7] seed culture SmlS HEF
=

@ #F7F 4ZF9 7 flaskE HE XA 2= 2XoA 747t shacking incubator ©
A dastdoh

® 747 WY F 7} sampleS TumS HR| 2 o 731 o}

® 7 Sample®] AFHNE FFEepao 747 1

@ water bath 70ColA Z¢FF A

EZgd235 HA202 3 F sampleZ AU

A

Sample No. Sample name

Sample 1 AT EdAZXE

Sample 2 B.natto 3% 7€ 23

Sample 3 B.natto % 74 &%

Sample 4 S.cerevisiae ¥ 74 @8

Sample 5 B.natto ¥ S.cerevisiae 25 7¢ @8

Sample 6 B.natto % 79 ¥8 ¥ Scerevisiae §F 74 @&

(4) ANE2HAE 2L HPLCEA=A

WA s dAg
@ Ginsenoside 14% ¥5¥ © 2 Calibration curve® 1@t}
@ Sample 9F50mge FZFE FH3dl9 33 FHFS 10mlol F<lch
@ 33 FFS 10mlol X 3F &2 25mlE 7t A AgEFE3o
@ FAGEZ} F 4000rpmell A 5&3F 23] dAEE gt
©® AR F A5HE 520 HL3 Ago
® @ ®Y FAL 23] o AA .

EN 22 dS water bath 60ColA #YsE3c)
A3 ZdEZ ¥ MeOH 20mlE 7}38le] HAch

ol 94L& 0.45um syringe fiterste] HPLCe) injection3+t}.
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B
BE8d=x4

* HPLC system: Agilent

*

*

*

*

1200 Series LC System & Modules

Column: Fortis C18 (150 x 3.6mm, 3um)
Mobile Phase (A): Acetonitrile

Mobile Phase (B): Water

Detection wavelength(Z3%): 203nm

* Injection volume(A| &5 =) 10ul

*

Column temperature(Z8%): 30C

Gradient:
Time A(%) B(%) Flow
0 17 83 0.6
25 30 70 0.6
75 35 65 0.6
76 50 50 0.6
100 60 40 0.6
110 70 30 0.6
120 100 0 0.6
140 100 0 0.6
160 17 83 0.6
180 17 83 0.6
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4
f
A

1

T

|~

:

il

300,10 (HV-FGEOTIHY-FGR0T 2010-04-29 17-00-23W02-0101.0}

DADT A, Sig=20310 Ref=3890,10 (HV-FGEOTHY-FGE01 2010-04-28 17-00-23%003-0201 0}

DADT A, 5ig=203,10 Ref=380,10 (HV-FGE0 THV-FEE0T 2010-04-29 17-00-231004-0201.0}

DADT A, Sig=203.10 Raf

ey
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@ calibration curve

Area

300

250

200

150

100

B0

Fg1

v = 49669x - 0,1409
R* =1

+ A1
M8 GAgn

Area

250

200

150

100

50

L)

10

y = 40131x + 3187
R = 09998

+ AlZ1
S @HED

Area

200
180
160
140
120
100
80
60
40
20

y = 42804x + 39871
R = 09993

+ HZ1
R R
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FEh1+Fg2

y = 6.1408x + 12281

R* = 09995
700
600
BO0
z 400 + A=
< 300 RERC R
200
100
0
pRpm
Fbi1
y = 37002x + 28498
200 R =1
120
180
140
120 L (=
m
100 i
<t HE (HET1)
a0
80
40
20
0
Rc
v = 38107x + 14479
2 —_
50 R = 09998
200
150
o + AlZE
= HSE AIZE D

100

50

L)
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Rb2 v = 40193% - 10096
R = 09982
250
200
150
g e A1
< TERGER
100
B0
0
0 10 20 30 40 50 60 70
pRm
Rd
y = 38918% - 12471
180 R®= 09938
160
140
120
g 100 + A<
< 80 EERCER)
B0
40
20
0
PET y = 9522x + 10264
R* = 09996
700
600
500
o 400 + HZ1
= HE GIE

300

200

100

L]

ppm
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Fg3

v = BBOT7x + 16089

2 _
500 R® = 09999
180
160
140
120 A=
m + =
i)
z % A gD
20
60
40
20
0
0 E 10 15 20 o5 30 35
Prm
Compound K
y = B3828x + 79638
350 R = 09999
300
o5Q
m 200 . A1
< 180 HE A
100
50
0
0 10 20 30 40 B0
ppm
Rh2
y = B2377x + 43639
2 _
250 R? = 09998
300
250
p 200 + Al
= M8 FAIED

150

100

50

=
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Area

PPD

400
350
300
250
200
150
100

50

ppm

v = 5,3309x + 7.1756
R® = 0999

+ AHE
HE GHED
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® Sample 1

DADT A, 5ig=203,10 Ref=3090,10 (HV-FGE0THV-FGEO1_LF_ 2010-01-08 19-20-51W001-0101 D) e
mAL E
160 -}
140-
120-
100
B0 - .
w3 .
80 S DY 0
?-’ EL . .j% %Lqr 5 2
“0- A 2 @ (e | ! ;
: g 2 Tk 3 5’ i L
. AR T S F | ko
. bl 8 | A M —_y
R LR B A J'L;a S VN -
-i - -—— —=r
50 80 100 120 140 160 mi
® Sample 2
T DADT A, 5ig=203,10 Ref=380,10 (HV-FGBO1\HV-FGE01_LF_ 20710-01-08 19-20-511002-0201 1) T -
mall 1
160
140
120
100
BO-: |
50 o {
b g 3 i
o
40 3 Ege e .
23 (vz 8 %f,f k q
20 & 7 n o 1l IV N
il & i 3 . i""_ L--u..
Q- !.‘—-M-ui-.__,'u...l --1-----—-(;\'.-'—-“.\“—-—-EI-I\-.,JﬁI'L.lI r'\---a\_l"l,-‘\'\ J\———J--_:.A"_Jﬁﬂjﬁﬂ_ —- T . —
- T T T T ]"' T T T T -
L 20 4 60 80 00 1o 140 180 mi
C)&mmbB B
T DADA A Sig=203 10 Ref=380, 10 (HV-FTB0THV-FGE01_LF_ 2010-071-08 19-20-511003-0301.0)
mal
175
180
i 125
100
75|
1 2
50- > 8.
1 i wEY S 5 oo
25| § 28 Ys2 8 g
4 a3 1% 8 A AT
0 “u—«_L.__A...\..“_.»_ S A L An P AP PV s b e
L T A T e T Te e s 1500 m
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Sample 4

DADT A, 5ig=203,10 Ref=380,10 [HV-FGBIT\HV-FGE01_LF_ Z010-01-08 18-20-51\004-0401.0}

mAl
260
200 |
150 |

100

8

P | q

5, 1 R R 1

VOO P PO I I I .

T £ g e g

20 40 60 80 100 120 140 180 m

81.857

© Sample 5

DADT A, 5ig=203,10 Ref=390,10 (HV-FGEOTHY-FGE0T_LF_ 2010-01-08 19-20-51\005-0501.09

8.253

50

: -
&

o Mot b A
- . T N T

-20 40

2 8
2

(® Sample 6

DADT A, Sig=203 10 Ref=300 10 {HV-FGBOTHV-FGBO1_LF_ 2010-071-08 19-20-51\006-0601 .oy

mau -
300 -

250

200 -

,Lsmm
|

h

i

e

|

o
S
1 o
50 i ﬁ
] g
0 e
20
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@ SampleT® ginsenoside 14% &%

Sample 1 | Sample 2 | Sample 3 | Sample 4 | Sample 5 | Sample 6
2470 2625 2525 2390 2395 2575
ppm
Ginsenoside | 3 3(%) (%) &%) 3 &%) (%) (%)
Rgl 1.0479 0.8511 0.8533 1.1776 1.1333 1.2026
Re 45195 3.6425 3.6547 5.0023 4.8512 5.1232
Rf 0.6811 0.6752 0.6777 0.9259 0.9097 0.9677
Rh1+Rg?2 0.3400 0.5499 0.5462 0.7785 0.7588 0.8352
Rbl 7.5909 7.0689 7.0385 9.1616 9.1945 9.5631
Rc 49273 4.6247 4.6602 6.1958 6.0433 6.4896
Rb2 4.0149 3.7587 3.6948 49719 4.8764 5.1590
Rd 2.0599 1.9965 1.9389 3.0675 2.8132 3.3053
PPT - - - - - -
Rg3 0.1111 0.3039 0.3220 0.4234 0.3838 0.4580
Com K - - - - - -
Rh2 - - - - - -
PPD - - - - - -

@ SampleT 3 ginsenoside 14%F FI1H =

12
10
8 @ Samplet
) B Sample?2
g\/ 5 0O Sample3
%g O Sample4
B Sample5
4 O Sample6
2
(O L e, .
X Q
SO R SR ORI SR SO S NP C AN G
N @)
&
Ginsenoside

p Aty Ay A ScerevisiaeE: HEFI TolA EE ginsenosideE 2] $HFo] =
UE o PPD ¥ PPTZY 3L o] FojX A gty
Bnattol F)E HFsld ¢aE AYs9S u PPD € PPTES Ago] o]
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1) A 2E AAFEFZAA

D 8AI7 2o Z 200g<>ﬂ WART 30gS & £33
@ F WSS HFE F 42 TolM 24 ~ 144 N7+ 233}
@ a7l 958 AMAANE FZE2AX3Y HPLCEAY S,

(2) A5 AAHT
@® Sample 50g¥ #Hdt FTHSFo i)
@ F¥3} e g 3 3 A
@ oA FX3 n-HEHE TS Y 553 Z(crude) AHELT S E FHo
@ dojW = AEIE HPLCHA 2l3sle] A B3

(3) HPLCEX =4

oA d& A2 HPLC BAS AA sk, Ao
AtED Y e 2 2AS 4 ANEY 33 vHE A5
3ttt ¥ L2 Chromadex (US.A)EHE F
3t AT

AFg3 HPLC #Ax+= Waters 1525 binary HPLC system (Waters, "] =)olw, AH L
Gemini 5p Cl18 110A(Phenomenex, 4.6x250mm, "=)E A&3dtt. o|FAL
acetonitrile(HPLCH, Sigma, "]=)3 HPLC& F%#<°]|9, acetonitrile® H]&E 17 %l
A 40 %, 60 % 221 80 %2 «AHCE EHFI Ao R A 17%E 2HIG
g ANeEE 2L, #45L £9 10 ml, I2vEIHL uv/vis Waters 2487 Dual A
Absorbance Detector (Waters, US.A.) HE7]1& ©] &3ty 203nmllA] AE3sA T

met TEF AR vust o AN
of A3tel AEAHES st 4
A % 99% o]A9 ginsenosideE Al&
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FE9] HPLC A1d

Auto-Scaled Chromatogram

0.0357
0.030 N ‘
i P~
] o
] ‘ .
00257 ‘ W l ‘: | -
1 | o
1 3 Lo N
0020 g g U E || | |‘{| ] ‘0‘:7
> 28 | & 5 WA 1 i
] °3 | o A )~ RN N I\
0015 l'wlg n ~ s
] L BBl [N
0 01[]_- oy |' I| ] ,’J_
1 | .IIL ];Aég;&:i - ~
0.005J4 "HX
2(]{(]{] I I 40‘00 I I I GUI,UG I BDI{]D I I I 1[]d 00 I IZD‘ 00 I I ‘ 14[; 00
@ The ginsenoside content of the fermented soybeans with white ginseng
(%, w/w)
Ginsenosides -
144 24 4 394 449 54 A 64 A
Rgl 01764100227 00021400018  0.0067+0.0003 + 0.0019+0.0001  0.0028+0.0025
Re 0436500522  00042+0.0003 00178 +0.0025  0.0211+0.0205 00141 +0.0015  0.0192+0.0000
Rf 0.1809:0.0218 + 0.1074 +0.0094 0 0.0136 +0.0012 +
Rbl 07792 +0.0942 00004 00007  0.05700.0046 0 0.0020 +0.0002 +
Rg2 0.0228 +0.0030 + 0.003420.0035 0 + 0.0413+0.0030
Rhl 0.00500.0003 + 0.0057+0.0027 0 0.0227+0.0018 +
Rc 02712 00314  00029+t0.0050  0.0703+0.1068 0 + +
Rb2 01638 +0.0169  00071+0.0062 0159701177  00094:0.0014  00632:00062  0.0197+0.0028
Rd 0.0752+0.009% + 0.0220+0.0191 0 0.0033+0.0004 +
Rg3 0.0281:00047 00105 +0.0182 + 0 + +
PPT 0.0072:00010  0.0069+0.0060  0.0192+0.0017 0 0.004+00007  0.0151+0.0014
k 0 + + 00107 +0.0014  00157+0.0014  0.0091 +0.0014
Rh2 4] + + + + +
PPD 0.0258:00064  00070:00012  00163:0.0010  0.0205:00034 0021100038 0.0315+0.0033
pAATZAAANNE 19 FaAAANA AMAEL B G protopanaxadiol(PPD)7}
0.0258%9] =S YeERI oW 2, 3, 4, 5 TR A= 0.007%, 0.0163%, 0.0205%, 0.0211%%
2 Yehfo] 19 2aRt AsE FFEFS BoFdoy 69 LR E 0.0315%9] 5=
< Yefo] =& TFFE UERIAT o9t 22 A= AALE Al 147 6¢ IE AA
7} =& FX9 protopanaxadiol(PPD)¢] 5o o2 el 4 AUk
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@ AA 2 EFERg], Rbl) SAFHAE omg 3TF, EFF2 42 ome)e HAZ
gxFe] ¥i A FAHH20:EtOH=3:1)& 45 7lste] AAFE=7F 5% 3ik&
Hol HEZF 31 6A17F FEAFAA BF(F 90T)AZ F 45% NaOHE 4 & 7}aho]
Z 3] 7]‘4

@ Cholesterol ¥+8&9 500uf 7}3t3L (cholesterol 0.5mg 3T H) eSS I B4
< 4% NaOHE<9 40m¢ 7}ttt

@ o] A& 300m¢ EH AF U F FA FH2AE A% EZ 2733 AMFHIH
it

@ CH2CI2 100 Z 33] FZ&38tx FEHE Hol s3] 100m7t HA dted EHAF
2 &7

® 4% NaOH& <} 1oomfe o} ZHF 1002 22 A s}

® CH2CR2%F S A74Zdzzd &7 & FF3xE g5A7.

@ CH2CRE E% B ¥ FAAE TMS3E 8714 &7l ZA27)F 3ol §vE 99
Bt

® MSTFA 200409} EtoAc200uE 7}8te] 80TOlA 4087 wgA 7l £4& GC B4
& ARZ S

£7] 2% 1 300C
2 % 300C7HA 10C/min &2 7<%, 300TCAA 203
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3) 2dZ2%

@ Protopanaxadiol(PPD)¢] GC Al

Triection Dace @ 1/1/2001 Z:358:55 AM Ger. Line : 2
Fannls Nane i FFD Locatlon @ ¥ial 2
Acog. Opecacoc i ki Ini = 1
Acog. Inscrument | Instrument 1 Inj ¥olume : 1 pl
Serp=nce File t CeYHPCHEMS 1WSEQUENCEY PANLK .S

Method ¢ CrYHFCHEMM AAMETHODSWFESTICID. M

H SLAEO0] 1254215 AM by E1
ECDY B, QOI0DETTWEAN 00 . o)

H=
1400 —

1200 —

1000

0D -

1366

GO0 —

Ho

@ Protopanaxatriol(PPT)2] GC Al 1&g

Iniection Date 11052001 4:05:10 4M Sedq. Line : 4
Sauple Nawe i FFT Locatlon @ Tial 4
Acg. Opscacoc i kid Ini 1
Aoy, Inscruament | Instrument 1 Inj Wolume : 1 pl
Sermence File r C=VHPCHEMY 1Y SEQUERMCEY PAMAR . S
Method ¢ CXVHPCHEM IANMETHODSY PESTLCID. M
Last changed ; 1102001 12542135 AR B H4
ECDS B, 20100611 PAN S0 O]
Hz
1400
1200
1000
BID -
g0 =
o+
E A_//,_,_’r’(‘lfl
200 bl
[ I o 15 20 5 10 Tin

P ECD detectoro] 284 HAZ3 A3+ Protopanaxadiol(PPD)¢] A]2d¢] RT 3.3 min.
o 4 2= o, Protopanaxatriol(PPT)¢] AlZ2€& RT 34 minolA &<l5o] GCE
o] &3 BEAYMLE {33 EAHoE AL £ gt dag
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1) 54

B A1 F 7|54 222 AdHE Protopanaxadiol(PPD)¥ Protopanaxatriol (PPT)
g ¢ Y359 2384 B 93ty sErRE T A S

2) Agyy

1) 48A=
WAL (Panax ginseng)® Bacillus natto 3% 5 14 43 &

¥ 95% ethyl alcoholZ 2417+ 23] &F FET F A3 o
F2ES 2755 (100mDo) {33t ethyl ether (100mD)E 23] F%3}9] ethyl ether &
s 7 AT 9L FEEL silica gel column chromatography [n-hexane/ethyl

, v/v)] 3t (20S)-protopanaxadiol (200mg)g 4t}

@ TLC (Thin Layer Chromatography)& ©]-&3F QAAAIEAI &2l
Fig. 1914 H=npe}l 7o) silica gel TLC plate (Kieselgel 60 F254, Merck)E ©] 83}
A7) &1} Hexane : Ethyl acetate = 1 : 3 (v/V)Z ZAWsty] HAESAT.

® Protopanaxadiol(PPD)¢] 3}&+1x% EA

(20S)-protopanaxadiol®] 1H-NMR Z=#EH(Fig. 2)°o| 9lojA 3.34ppmolA #H#=dH
H-12 AJl2¢92%¥ H-11, H-9 ¥ H-13, H-17, H-16, H-15 222% ZtZ 5333t}
ESH H-24 (6 0.72)°1 4 #ZHA=H, o] A2Ed=2FREH H-63 H-7 methylene signal©]
FAEHAJY. Table 13 29 1H-NMR, 13C-NMRe ZAI}= o] T FuFEdY
(20S)-protopanaxadiol djo]E ¢} A X2 (20S)-protopanaxadiol® &<l F A3 ).

@ Protopanaxatriol(PPT)¢] 3}&t+x% A
(20S)-protopanaxatriol®] 1H-NMR 2HEZH(Fig. 4)° A4 3.95ppmdlA #Z4

H-12 AJag=25¥ H-11, H-9 ¥ H-13, H-17, H-16, H-15 A 22& ZZF B4
LS H-24 534ppmol A #ZFHJ =], o] Al 22 HEH H-63 H-7 methylene signal©]
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FAHAY. Table 3% 49 1H-NMR, 13C-NMR®¢ Z3E o] F1)¢ FuEH
(20S)-protopanaxadiol Hjo]E ¢} A X0 2 (20S)-protopanax atriolZ &< A3t

3) Ad4ds

@ TLC (Thin Layer Chromatography)& ©]-&3F SIAALEAY &2

PPD Rf : 0.367 <, PPT Rf : 0236 #<
| PPD | PPT |

Fig. 1 TLC (Thin Layer Chromatography)

@ Protopanaxadiol(PPD)¢] 3}dt+% %A

No .
(20S)-protopanaxadiol

of H

H-3 3.34 (1H, dd, J=5.3, 10.8) 3.428
H-7 1.15 (1H, ddd-like) 1.242
H-12 3.83 (1H, ddd, J=5.2, 104, 10.4) 3.907
H-16 1.32 (1H, m) 1.437
H-18 0.90 (3H, s) 0.895
H-24 522 (1H, dd, J=7.0, 7.0) 5.333

Table 1. IH-NMR of (20S) protopnaxadiol
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Fig. 2. Protopanaxadiol(PPD)¢] 1H-NMR A4
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(20S)-protopanaxadiol
No of H
past present
1 39.5 39.5
2 28.2 28.2
3 77.9 77.9
4 39.5 39.5
5 56.3 56.3
6 18.7 18.7
7 35.2 35.2
8 40.0 40.2
9 50.4 50.4
10 37.3 37.3
11 32.0 32.0
12 70.9 70.9
13 485 48.7
14 51.6 51.6
15 31.8 31.8
16 26.8 26.8
17 547 55.0
18 16.2 16.2
19 15.8 15.8
20 72.9 72.9
21 26.9 27.0
22 35.8 35.8
23 22.9 22.9
24 126.2 126.2
25 130.6 130.6
26 25.8 25.8
27 176 176
28 28.6 28.6
29 164 16.4
30 17.0 17.1

Table 2. C-NMR of (20S) protopnaxadiol (d5-Py.)
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150,882

—125 452

— 8105
—78074
— 1156

G108

a0

[zao

240

Fzzo

200
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oo
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1 {ppm

Fig. 3. Protopanaxadiol(PPD)¢] 13C-NMR A]14&
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® Protopanaxatriol(PPT)¢] 3}3t+% %3

No
of H

(20S)—protopanaxadiol

H-3
H-6
H-12
H-24

3.55 (1H, m)
443 (1H, m)
3.95 (1H, S)
5.34 (1H, m)

—8.731

Table 3. 1IH-NMR of (20S) protopnaxatriol

2 BarP &= SERER B Sec gl Bws -
5 BER S ST I%NIN S 495 585 =3 [t
- HeEe e e e n oW f <ttt e 0000 00 N ool
I NS Vo NS SIS +
|
r [
I )
f J J |
.r I
/ |
a / | —

a5
flippm)

Fig. 4. Protopanaxatriol(PPT)¢] 1H-NMR A1
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(20S)-protopanaxadiol
No of H
past present
1 38.78 39.36
2 27.56 27.09
3 77.84 78.43
4 39.79 40.88
5 61.20 61.80
6 67.14 67.73
7 46.95 47.56
8 40.60 41.20
9 49.54 50.13
10 38.78 39.36
11 31.42 32.00
12 70.47 71.05
13 4767 48.28
14 51.08 50.13
15 30.79 31.88
16 26.28 26.00
17 54.22 54.82
18 17.00 17.59
19 16.88 17.47
20 72.41 72.97
21 26.48 26.00
22 35.27 35.87
23 22.43 23.02
24 125.74 126.82
25 130.26 130.80
26 25.27 26.00
27 17.14 17.70
28 31.48 31.88
29 15.95 16.52
30 16.50 17.09

Table 4. C-NMR of (20S) protopnaxatriol (d5-Py.)
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@ Protopanaxadiol(PPD), Protopanaxatriol(PPT)¢] 3}&7 %

Protopanaxadiol

OH

Protopanaxatriol

P (20S)-protopanaxadiol®] 1H-NMR Z2HEJ(Fig. 2)°o $loJ4 3.34ppmel4 &34
H-12 Alag24%¥ H-11, H-9 ¥ H-13, H-17, H-16, H-15 A|la2Y& Z+Zt SS9
T3 H-24 (6 0.72)9 4 #FZHA=Hl, o] Aad=FH H-63 H-7 methylene signal®]
FAHAY. Table 13 29 1H-NMR, 13C-NMRY ZAZE o F19 ZFuFAY
(20S)-protopanaxadiol BjolEl ¢} Axg o 2 (20S)-protopanaxadiol® &<l T A st}

P (20S)-protopanaxatriol®?] 1H-NMR Z2FE#(Fig. 4o UAA 3.95ppmollA #AZSH
H-12 Al g2 28 H-11, H-9 2 H-13, H-17, H-16, H-15 Al29¥ 247 HA 5ok
E3H H-24 534ppmol A #S5HAEH], o] Al1d 25 H-63 H-7 methylene signal©]
FAEAY. Table 3% 49 1H-NMR, 13C-NMRY Z3= o F1Y FuFEgd9
(20S)-protopanaxadiol Bjo] &l &} X o 2 (20S)-protopanaxatriol® ¢l =A AT
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1)

2)

3)

4)

48

Saponintl A& aglycond & HHLIHE 7] st AL FHI] LI H 2

ARz e WL A

NHAAEALD o= FFAFdd g A2 E2A4R-S Adstr] Al AAAEAC
ol HISA &2 HE& FHYstd GC €49 T ECD detectordll 93jA HAE 23}

+ Protopanaxadiol(PPD)9] A]Z1d¢] RT 3.3 minoA &<UHA 23 Protopanaxa
triol(PPT)9] A< RT 34 min.olA Q%o GCE o] &3 EAHE fFast £4
Ho 2 A8% & vx FHEIA T

ok

AALEE £33 A3H Protopanaxadiol(PPD)#} Protopanaxatriol (PPT)E <4 £
3t E QFoA EFo=m = EFR sty
NMR< o] &3t 1H-NMR 2% 2 13C-NMREZ AR3F A3 B AFdA =3

© 23= &3 21(20S)-protopanaxadiol, (20S)-protopanaxatriol® &<l % ¢t}

ol AxE g, AR gHRT AL FHAA aglycon 2] HFo] Eg.
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1. 534

BILEE, IFTEIE2FHE B3 AANS 54 R AFFH v A = 9=
gotEt

2. 449 &

7h In vitro @49 3 A4AZE 2 71d Ht

1) 2953

7}E or Rat® AlHE AW (washed platelet)S o] €3 43 LA 28§ H7}

S~

g o

2)
=

W Chronolog aggregometer® ©| 83 B = (Turbidimetry)

FAo & FHP protocold] 93] rabbit ear vein SEZXE A washed
platelets AZE: 30 ml EHE& AFdd ACD &A% 6:19 H&2 £3, 1400
rpmol Al 10¥7F A3t PRP 5, 10¥ ®]<, 3000rpm oA 10837 AAEH,
12} buffer® &g, w9, 3000 mpmolA 1087 YAEY, 2321 buffer® &g, =],
3000 rpm .2 YA EF, 37} buffer2 FEF 4x10°/ml = 24,

- collagen 55 AW3 SIFEAZ AT

- E842% S S F gAHE 53

o ¢

(1) 2% 23 sS A2 Yo7)E collagend 5% 2

o

R
et
2
R
)
ek
ol
n:[o{t
2
ojft

o] FF EAJAEC YA Hdo] &A4HJS | FH
MEZEZRE EZ/Ev]HE collagend] 93] oA sty ihFdo <

ooy ¢
>,
rl
o
&
t
rlr
fi
2
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S
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o
lo
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S
=
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X
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=
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lo
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59
$E AdstE FEL 4T 59 ANE TE ool AHEE F ATH2). o
1 dolvs ad S84 vAE 7 EZEY a9 B
collagen®] 4% &3 AUz dode= 2 FEE WA ZAHIA. collagen
vhel o] & E AU AEXZHEE B AT, &40 A7) mEt &4
collagen®] %4/F%7l tt2yg, £40 I F45F 2 A (F%)Y collageno] #H]
. IEA collagen®] FEE WHIAF|EA a9 $HE AU dodE F
e Aol Fastrg AL AU

L %o &
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2
My H
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Collagen (ug/ml) Platelet aggregation (%)

0.5 80 4
1 39 +t4
2 42 + 2
o 60 £ 3
10 73 + 2
15 72 £ 2
18 72 1
20 72 + 2

Table 1. Maximum concentraition of collagen on rat platelet aggregation

80 73.00 ig_oo ;2.00i 72.00

Platelet Aggregation (%9
()

0 5 10 15 20 25
Collagen (ug/ml)

Fig. 1. Threshold concentration of collagen on rat platelet aggregation

PRat=Z=FEH AL A"FI4HA (1087 platelets/ml)oll collagen 0.5, 1, 2, 5, 10, 15, 18, 20
ng/ml-S F7Fste] dojuyi= light transmissions =743l platelet aggregation (%)=
FA S B collagend] FE7F T7Hetel Wl &3 & (%)7F S7HT o ARE 7HA

il threshold =41-& :LE:]% A3 10 ~ 20 pg/mlol i E A Wasl Qo] FPMS
FAL AL B F Yk o] AL collagenS 10 ug/ml o]F 2 =, 15, 18. 20 ug/ml
OS2 rat §4AAE AFAAE SFNNSE AY FLEES & F 7] "WHEel collagen?
threshold 35+, & AYE LZHANIIE collageny HFEE= 10 ng/mlz 34 5 9o}
mEka, 2 dFoME 7id EZEY 4H dAEHE 27| 93] 10 ug/mle collagen
< °o]&3tATh
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(2) €23 33 &

tlo
B

2 907+ thrombin® F%2A

Thrombin®] 213 4% WS L collagenT= vr24 Aol a7l dojd u A}
AEHH, o]AHe) digt & WIIYFEL collagen®}

SRR Fage dE FEA7 A
2 T2t} webd, thrombind] 9% P48 SHANLSL AASE BAL dde) FA
A FBelA SHUEH FAF FGolA ok AT} ABAAE ZolH,
oAl &g A FHUREE A FHFYAH Aot 2 EZE thrombind] 23
dad ¢ANEd WAL 7 A BAE 2AE7] 99 S i@ SHNL
A] thrombinell &3] HHE doqjvte= F=E AR YT
Thrombin (U/ml) Platelet aggregation (%)
0.3 20 = 3.0
0.4 38 + 0.0
0.5 79 = 0.7
1 76 + 1.2
Table 2. Maximum concentraition of thrombin on platelet aggregation
90
2 80 75.67
QS/ ~ 70
= 60
50
§l 40
30
§ ~ 20
10
0 : : ‘ ‘ ‘ ‘
0 0.2 0.4 0.6 0.8 1 1.2

Thrombin (U/ml)

Fig. 2. Threshold concentration of thrombin on platelet aggregation

PRatZHEH 42 AL (1087] platelets/ml)el thrombin =22 HA71se] 4w
SHESE SAsAT. Fig. 2914 & & 30x°] 03705 U/ml9 thrombino] <& A<
Aoz §Rol F7tetth7t 1 U/mlY thrombinel &A= 0.5 U/mlEe oFt ZHAeteE
BEor §Ho] dojwth oo RE AASE HYE FF A7 thrombin E% 0.5
Umlde & & Jt oAS 42 Yepld 05 Umldt 1 Umle] sEF40] A9
AXFE Holx: Ao2RHE & & gtk
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(3) B4% 7 Bee A Aoyt ADPY FEDH

ADP% collagen ¥ thrombin®l] 93] @4 Ho] $R=E v 4 A dense bodydlA EF o
W35 o] collagen®|Y} thrombin®] F&A9 thE& ADPFE-A (P2Y12)dl 2H&3te] &

A% & 4o, °]74Q AAA = & ELAAZA ALEHER ADPY SF W&

HAE 24E B98¢ JUE 4% SRS ¥4o7|= ADPY w2 ZA P

ADP (uM) Platelet aggregation (%)
25 24 + 14
5 4+ 14
10 5 £ 15
15 56 + 14

Table 3. Maximum concentraition of ADP on platelet aggregation
60

@ .25 ¢ 56.00
S 50
‘é’ ~
.gj 40
? 30 |
o 20 |
Jol
E = 10 7
0 (0] T T T T T 1
0 2 4 6 8 10 12 14 16
ADP (uM)

Fig. 3. Threshold concentration of ADP on platelet aggregation

P Table 3914 & 4 9%0o] ADPE 1 %9 9&3te a9 & ZAAAA T
10715 uM<e] ADPol 9JaiA A< HPHE o|FHA 1 ol &F o] dojuix &dth
A, 4% 238 HUgE dov)lE= ADPY HEE 10 uME AA 3o

PRatZ=HE d& AFEAA (10871 platelets/ml)dll ADP F:=HZ H7lsle €49
Au&-& A3 Fig. 3914 & ¢ K] 25710 uMe] ADPel 93 A&EHo=
Hol F7kslthzl 156 uMe ADPOl ol A= 10 uMESE 93t ZAste AFgo=z &3

doiwth. oo R Fads U2 SHAII= ADPY sEv= 10 iMY S
o]AE o2 vEhd 10 uMF 15 uMe] FRFHo] A X

PHE ¢ £ Ak

)
i £ o oo dpo

o
o

) il
o

rir

path

o ¥

gl
it
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(4) AALE Sample 1, 29] F42F S X 27

@ Sample 1, 27} collagen—+¢! Rat 4% &Fo| " X+= &3 (Table 4)

Platelet aggregation
£eree Inhibition (%)

(%)
Collagen (10 ng/ml) 70.7 £ 4.0 -
Sample 1 (ug/mb)
50 700 £ 14 1.0
100 685 + 0.7 31
200 66.0 £+ 2.8 6.6
300 653 + 2.1 7.6
400 66.0 + 3.0 6.6
500 66.7 £+ 2.8 5.7
Collagen (10 ng/ml) 76.3 £ 25 -
Sample 2 (ug/ml)
50 75 £ 5.0 1.0
100 713 £ 2.1 6.6
200 665 + 2.1" 12.8
300 500 + 14" 345
400 515 + 2.1° 325
500 430 + 2.8" 43.6
1000 320 =+ 56 58.1
2500 180 + 0.0 76.4

Data are expressed as mean £ S.D (n=173). * p <0.05 compared with control

(Sample 1 : WA3=& 5 Sample 2 : Bnatto dA|Y¢E #BNFEE)

100
o0

80 -

70 -
60
S0
40
30 -
20
10
0 . . . . . .

Sample 1 Qug/mil S0ug/mi 100ug/ml  Z200ug/ml 300ug/ml 400ug/ml 500ug/mil

Collagen-induced pltelet aggregation (%)
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100

90

80

7o

Collagen-induced phtelet aggregation (%)

60

50 A

40 A

30

20 A

}
a - T T T T T T T T

Sample 2 Qug/ml

S50ug/ml  100ug/ml Z00ug/ml ZI00ug/ml 400ug/ml S00ug/mi

1 g/l 2 Smg/mil

Fig. 4. Sample 1, 27} collagen-+

pSample 22 FE o|EFH o

A AR 3

Sample 1914 & AR
HPSAL vtoz oA A

@ Sample 1, 27} thrombin-

e 5%

¢l rat 4% &
collagen (10 ug/mbel o3 #<A&H
77t A9 YEA] & skth sample 27} collagen®]
(IC50)= ¢F 874.3ug/ml= YENGT

#< Rat @49 3

= 5%

A&

daw PN

v X]= &3 (Table 5)

Platelet aggregation

Inhibition (%)

(%)
Thrombin (0.5Unit/ml) 76.7 £ 2.1 -
Sample 1 (ug/ml)
50 710 £ 14 74
100 745 = 0.7 2.9
200 700 + 14 8.7
300 69.0 £ 14 10.0
400 723 = 45 5.7
500 715 + 0.7 6.8
Thrombin (0.5Unit/ml) 76.3 £ 2.3 -
Sample 2 (ug/ml)
50 7715 £ 35 2.0
100 785 = 49 3.0
200 770 £ 2.8 -
300 780 = 2.8 -
400 R5 + 21 -
500 748 £ 1.3 -
1000 740 + 14 -

o, o

Data are expressed as mean £ S.D (n=173). * p <0.05 compared with control

(Sample 1 : WAFZEE, Sample 2 : Bnatto A A|Y¢E WAZFEE)

P Thrombin (0.5 Unit/mDdl &) &

AdE B4y SHWEAAME Sample 1914 <zt

A & 737} e



® Sample 1, 27} ADP-2¢] Rat @439 $Ho mlx= &7 (Table 6)

Platelet aggregation
setee Tnhibition (%)

(%)
ADP (10 uM) 70.3 £ 5.3 -
Sample 1 (ug/m)
50 660 + 14 6.1
100 65.0 £ 2.8 7.5
200 710 + 42 -
300 64.0 £ 0.0 9.0
400 655 + 0.7 6.8
500 675 = 2.1 4.0
1000 673 £ 35 4.3
ADP (10 uM) 56.3 £+ 5.3 -
Sample 2 (ug/ml)
50 540 = 0.0 41
100 5.0 £ 0.0 -
200 5380 + 0.0 -
300 5.0 = 0.0 2.3
400 51.0 = 0.0 94
500 50.0 = 0.0 11.2

Data are expressed as mean £ S.D (n=173). *! p <0.05 compared with control
(Sample 1 : W32 5 Sample 2 : Bnatto HAEdE HAFEE)

PADP (10 uM)ol 93 #AF 4% NS AAE Sample 1, 2914 =5 <3t
A g 77t el
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(5) LAERE Sample 1, 29 F4&F & PX& &7

@O zALE Sample 1, 27} collagen-+2) rat@ Aol $Fukg o) nm X &3 (Table 7)

Platelet aggregation
setee Tnhibition (%)

(%)
Collagen (10 ug/ml) 747 £ 15 -
Collagen + Sarmple 1 (ug/ml)
100 66.7 + 3.2 10.7
200 63.0 + 1.4" 15.7
300 530 + 2.8" 29.0
400 347 + 46" 53.6
500 165 = 44" 779
1000 140 = 147 81.3
2500 75 + 0.7 90.0
Collagen (10 ng/ml) 755 £ 0.7 -
Collagen + Sarrple 2 (ug/ml)
100 73.0 £ 2.7 3.3
200 750+ 28 0.7
300 695 + 0.7 79
400 570 £ 2.8 24.5
500 35.0 + 2.8 54.6
1000 223 + 23" 705
2500 80 + 14" 89.4

Data are expressed as mean =* (n=3). *: p <0.05 compared with collagen alone

SD
(ZALE Sample 1 : WAFZE 1AL E Sample 2 : Bonatto @& WAFEE)

100
o0
BO -
70 -
60 -
50
40 -

30

20
1I:I - - .
0 S T T T T T -_\

Collagen-induced phtelet aggregation(3:)

Sample 1 gug/ml 100ug/ml 200ug/ml 300ug/ml 400ug/ml 500ug/ml 1mg/ml 2.Smg/mi
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100
o0
80

70
80
50 A
40
30 A
20 A
10 .

Sample 2 Qug/ml 100ug/ml 200ug/ml 300ug/ml 400ug/ml S00ug/ml 1mg/ml 2.Smgimil

aggregation(54)

Collagen-induced phtelet

Fig. 5. A& Sample 1, 27} collagen-¢ rat A9 &AWL wX&= &3}

P Sample 1, 25 F% &2 22 collagen (10 ng/mbol]l 3 FJ98 dad SHHSS
A A A AT}, collagen® HHSHE o2 AAAIE FE=ICH0)E Sample 1, 27} Z+z+
385.4 pg/ml, 4875 ug/ml & YERY T

@ 3ALE Sample 1, 27} thrombin—1%] rat@A el §RHESo| v X= &7
(Table 8)

Platelet aggregation
setee Tnhibition (%)

(%)
Thrombin (0.5 Unit/ml) 81.8 + 36 -
Thrombin + Sample 1 (ug/ml)
100 75 + 0.7 7.7
200 730 = 147 10.7
300 71.0 = 0.0 13.1
400 675 + 217 174
500 615 = 21" 24.8
1000 430 + 2.8 474
2500 60 + 14" 92.7
Thrombin (0.5 Unit/ml) 753 + 19 -
Thrombin + Sample 2 (ug/m1)
100 7477 + 3.8 0.8
200 747 £ 0.6 0.8
300 7.0+ 10 04
400 733 £ 3.1 2.7
500 55.0 + 14" 27.0
1000 260 = 14 65.5
2500 90 + 14" 88.0

Data are expressed as mean = S.D (n=3). * p <0.00.compared w.ch.collagen alone

+SD
(ZAEE Sample 1 : WAFE2E, ZALE Sample 2 : Bnatto 98 NAFEE)
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Sample 1 a
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Thrombin-induced platelet aggregation

sample 2 Qug/ml  100ug/ml 200ug/ml 300ug/ml 400ug/ml 500ug/ml 1mg/ml 2.5mg/mi

Fig. 6. 2 A¢ & Sample 1, 27} thrombin—#¢%] rat @42 S-S nX= &3

PSample 1, 2& F% 9EH 22 thrombin (0.5 Unit/mDel 93] §dd 4 34
T2 JAANHT. thrombin® HHSHE H2 2 AAATI& F=IC0)E=
Z}Z}y 1067.4 ng/ml, 499.6 ng/ml & YERST

o1
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@ ZALR Sample 1, 271 ADP-91 rat 4% $&xukgo] v X= &3 (Table 9)

Platelet aggregation
setes Inhibition (%)

(%)
ADP (10uM) 55.3 £ 6.8 -
ADP + Sanmple 1 (ug/ml)
62.5 64.5 £ 4.9 -
12.5 61.0 £ 99 -
250 59.5 £ 0.7 -
500 62.0 £ 0.7 -
ADP (10uMD 59.0 £ 1.7 -
ADP + Sanmple 2 (ug/ml)
100 575 = 0.7 2.5
200 60.0 £ 2.8 -
300 580 + 14 1.7
400 65.5 £ 2.1 -
500 455 = 0.7 22.9
1000 353 £ 25 39.8

Data are expressed as mean * S.D (n=3). * p <0.05 compared with collagen alone
(AL E Sample 1 : WAFEE, AL E Sample 2 : Bnatto 28 WA FZE)

7O
=
-2 60
&
L Ta
5]
~
] 40
= —
= £
[-% 30 ]
-
g
= 20
E
% 10
=t
0 T T T
sample 1 g suDMmso 62 5Sug/mil 1Z25ug/mil 250ug/mil S00ug/mi
B0

L

60
50
a0
30
20
10
a : : T : : :

Sample 2 gug/ml  100ug/ml 200ug/ml 300ug/ml 400ug/ml S00ug/ml  Lrmgfmi
Fig. 7. A& Sample 1, 27} ADP-¢] rat 84239 WS mx&= &3
»ADP (10uM)el 93 #<d 23 SANSANE £2 Fx29 Sample 204

A JARIAF YEET

ADP-induced phtelet aggregation
(%)
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U e S A B

DAFEEH

activated partial thromboplastin time (aPTT) 2 prothrombin time (PT) &7l 2]
A 2 g dAS Aol oist 28 Hrt

2)AH W

(1) APTT &4A: APTT+E= factor VII, XIIIS A3 S F4He AP st
screening test2A] Al&H.

-cephalin®] £+ APTT AlY%S 9 mle S/HFE 7H =9 ¥ 15-25T HE Xl
HAsta, 4TS 43 A AT PPPoll AlEE Y 1083 incubationA 7l & 9

$ 315 Z=47](ACL analyzer)d] ¥ SxAZHE #F3
-HA ZHo| sample©] 50 wE FH A cephalin £H¥o] 100 ¢ 7} 2 F CaCls 50
w F7FE 9rgo] A Eo] EFo] FAHE Alto] R o3 FAHH.

= 2194

ol
oo
]
N

(2) PT &#: PT+ fibrinogen, prothrombin, factor V, VII, X& X%

q 24

-AA¢ 8 mlZ PT-Fibrinogen A %S =9 & 15-25T = Xol| BAsH, 4
211 10%-7F incubation A17] & ASuAE=A7)

S 43 AAF PPP ARE ¥
(ACL analyzer)d] ¥1 SaA7+S B3}

-2Hol ¥4 sampleo] 50 w AslA F, #F 37°C ol A incubation AlZ! calcium
thromboplastin 100 @7} 7} A A ¥go] A 2x 1 SxHd 93] LaA|7te] =AH,

MR
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R R

()Y4eE Sample 1,27F Rat 84 ¢ 3o mX&= &3
@ Sample 1,27} Rat 2] PTol| wxl= &3 (Table 10)

PT time (X&) Extension (%)

Control 149 = 0.0 -
Sample 1 (ug/ml)

50 150 £ 0.3 0.7

100 146 + 0.7 -

200 15.0 £ 09 0.7

300 145 + 1.1 -

400 147 + 05 -

500 148 + 04 -

Control 160 + 04 -
Sample 2 (ug/ml)

50 165 £ 05 3.0

100 16.2 £ 0.6 1.8

200 163 £ 0.7 18

300 16.0 + 0.3 -

400 157 £ 1.1 -

500 157 + 04 -

1000 16.0 £ 0.8 -

Data are expressed as mean £ S.D (n=3). * p <0.05 compared with control
(Sample 1 : M3FEE Sample 2 @ AALE NAZFEE)
@ Sample 1,2 7} Rat @< APTTY "X+ &3 (Table 11)

PT time (%) Extension (%)

Control 189 + 0.0 -
Sample 1 (ug/ml)

50 193 £ 0.6 2.1

100 188 = 0.7 -

200 196 = 0.1 3.6

300 191 £ 0.6 1.0

400 189 + 04 -

500 189 £ 0.2 -

Control 203 £ 04 -
Sample 2 (ug/ml)

50 213 £ 0.3 47

100 20.7 £ 0.2 1.9

200 217 = 04 6.5

300 207 £ 04 19

400 204 + 09 0.5

500 195 = 04 -

1000 209 = 05 2.9

Data are expressed as mean * S.D (n=3). * p <0.05 compared with control
(Sample 1 : WA53=Z 5 Sample 2 : YA LE HWYFE2E)
pAdErE Sample 1, 25 PT, APPTY] $ukg-9] A& A9 IS v XA &),



(2) AL E Sample 1, 27} Rat @Y &30 mlxj= &3}

@ 3ALE Sample 1, 27} Rat R9] PTel| v x= &3 (Table 12)

PT time (%) Extension (%)

Control 134 £ 0.3 -
Sarrple 1 (ug/mi)

100 137 + 0.2 2.2

200 13.1 £ 0.0 -

300 132 £+ 04 -

400 13.2 + 0.3 -

500 133 £ 0.2 -

1000 133 £ 0.1 -

2500 134 £ 0.1 -

Control 146 + 1.1 -
Sarrple 2 (ug/ml)

100 156 + 0.3 6.4

200 141 + 0.1 -

300 139 £ 0.2 -

400 139 + 0.0 -

500 141 £ 0.1 -

1000 147 £ 0.8 0.7

2500 14.2 + 0.2 -

Data are expressed as mean £ S.D (n=3). *: p <0.05 compared with control
(AZE Sample 1 : BNFEE, ZALS Sample 2 : Bonatto &8 WAFE2E)
@ AL E Sample 1, 27} Rat ] APTTe| #X+= &3 (Table 13)

PT time (%) Extension (%)

Control 173 = 0.0 -
Sanple 1 (ug/ml)

100 179 + 0.2 3.6

200 173 + 06 -

300 173 £ 0.3 -

400 175 + 0.1 11

500 175 £ 0.1 1.1

1000 177 £ 0.1 2.3

2500 164 + 0.1 -

Control 172 + 0.8 -
Sanple 2 (ug/ml)

100 176 + 0.3 2.3

200 175 + 0.2 1.7

300 166 = 0.6 -

400 16.8 =+ 0.7 -

500 165 = 0.6 -

1000 168 £ 0.8 -

2500 173 + 0.1 0.6

Data are expressed as mean £ S.D (n=3). *: p <0.05 compared with control
(AL E Sample 1 : WAFEFE, ZALE Sample 2 : Bnatto &8 HNFEE)
PBnatto @ WAES PT, APPTY $1ut$o] Ao Ao g3ke mxx] &gt
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t}. 3714 #AH  biomarker A

DAY EH
Serotonin release =74 A3

2)AF I

rat or rabbit A %W (Platelet-rich plasma %=+ washed plate FEH)o] AAA
Alg A & 8423 $HAARE ALEHE collagen =& thrombin dHFEE 7}
I 37 HSAIF (100% release® 98l A& 0.3%triton X-1002 AFE, thrombin &
HAA A=), 700 uls F#H3), 50 mM EDTA 70 uL¢t 7}, vortex, ice Wzl <3k
SFA], 12,000g1 4 283 LAEE, 45 700 ulE 6M TCA 140 ul 7}, 12,000g
oA 28 HAEE, ASH 600ulE 05% o-phathalaldehyde ‘4L FH 73]
fluorophore B4, boiling, ¥Z, F22ZXF A7l & AFAE A FFZA, 100%
releaseE 7|F o2 A5 AL Bt

T

r\l

% oo S

HLFZ

()AL E Sample 2°] A% serotonin release] ¥ X|= &

120

s I I I I I
a T T T T T I T [

sample 2 gug/ml  100ug/ml 200ug/ml 300ug/ml 400ug/ml S00ug/ml Lrmg/mil
Fig. 8. LAY & Sample 29 ADP-¢ rat €439 serotonin released] "] X&= &3}

[e1]
)
1

e
Q
|

ADP-induced serotonin release (%)
] [aj]
] [}
| |

P Serotonin releasee] W EHE oty Y3 YoM FE 2HE Fd wAL
& Sample 28 €439 A 738t serotonin® %S AHEHI AI} 500ug/mlet 1mg/ml

$EdA FEIEHCE Fadt AFE 4 AU
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IEREE
HNE AF AEY BBl U3

ﬂ

%A,
N
>
e
-

2)2FLH

(1) ol HY @ 7tES HAF5HE HE3Y 2-3 mm FAY ring FeZ 2 ¥
Schuler organ batholl &<, 1 g tensiond}oll A dAE&ZH o2 <HAZIAIZ] phenylephrine
of o3t FEEA FEHEIHE FHAS ARG AEY JAEES P

(2) 71T dFol Ao g blockerE AME-3te] &7 s 2A4F,

NLEZ

(ODNEZ F£=3 39 vx= Sample 19 3

Effects of Sample 1 extract on the contraction of arterial smooth muscle induced by
NE (Table 14)

Treatment Contraction(g) Relaxation(%)
NE 151 + 017 @ 0
NE + S1 0.01 mg/m¢ 1.67 + 0.21 -106 + 44
NE + S1 0.03 mg/ml 1.68 £ 0.19 -114 + 5.3
NE + S1 0.1 mg/mé 170 = 0.21 -12.7 £ 6.8
NE + S1 0.3 mg/mé 1.67 £ 0.19 -10.8 £ 69
NE + S1 1.0 mg/mé 156 = 0.22 - 35 % 81

a : mean*S.D.(n=8).
Relaxation : Percentage of decreased contraction compared with NE precontraction.
NE : norepinephrine 5 uM.

Sl : HdsEE, 2ALR
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SE0:C S10.03 T
ol O S11.0

Effects of Sample 2 extract on the contraction of arterial smooth muscle induced by
NE (Table 15)

Treatment Contraction(g) Relaxation(%)
NE 157 + 032 ° 0
NE + S2 0.01 mg/ml 1.68 + 0.32 - 70 £ 32
NE + S2 0.03 mg/ml 1.73 £ 0.33 -10.1 £ 54 ==
NE + S2 0.1 mg/mé 171 + 041 - 87+ 87 =
NE + S2 0.3 mg/mé 1.66 £ 0.49 - 43 = 127
NE + S2 1.0 mg/mé 149 = 0.58 79 + 189 *

a : mean+S.D.(n=8).

Relaxation : Percentage of decreased contraction compared with NE precontraction.
NE : norepinephrine 5 n1M.

S2 : Bnatto &8 WAFEE

* . significantly different from the value with NE(* : p<0.05, ** : p<0.01).
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$20.01 ] _
$2 0.03 TSR
5203 ‘o1
94 A

PNEZ FE5AIZ1 @AHHA Sample 2 0.03, 0.1 mg/ms FAFAES W= &
0 mg/meoll A T4 s A EHAE YEIAAT

T S7HEN Y, 1
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(3) BRNWIAANE 7o ©E olgta

Effects of Sample 2 extract on the contraction of arterial smooth muscle with intact

endothelium or damaged endothelium induced by NE (Table 16)

Intact endothelium Damaged endothelium
Treatment
Contraction(g) Relaxation(%) Contraction(g) Relaxation(%)
NE 1.60+0.41 *® 0 1.87+£0.59 0
NE+S2  0.44+0.43 1012106 *  1.98+0.65 -5.4+45 *

a ' mean*S.D.(n=7).

Relaxation : Percentage of decreased contraction compared with NE precontraction.
NE : norepinephrine 5 uM.

S2 ! natto Z&E WHFEE 1.0 mgy/ml.

* | significantly different from the value with NE(x : p<0.05).

# . significantly different from the value with NE+S2 in intact endothelium (## :

p<0.01).

——

NE ’ |
NE
$21.0 S0

PEANIAEI} EAE Ao Sample 2= NEE FEA171 34 tiste] ddolg
2345 Ygudey, FUIAAMES AAD Ades NERZ FFHAR s
Sample 298] #o|&F A7} FoA A AU,
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(4) L-NNAY] HAH|o mE& =13}

Effects of pretreatment of L-NNA on the endothelium-dependent relaxation induced

by Sample 2 extract (Table 17)

Non treatment of .—~-NNA Treatment of L.—-NNA
Treatment _ Relaxation(% _ )
Contraction(g) ) Contraction(g) Relaxation(%)
NE 1.60+£0.42 *? 0 1.90+0.64 0
NE+S2 0.44+0.43 9.5+£10.6 * 2.02+0.68 ~6.7£4.1 #x

a ' mean*S.D.(n=7).

Relaxation : Percentage of decreased contraction compared with NE precontraction.
L-NNA : No-nitro-L-arginine 100 puM.

NE : norepinephrine 5 tM.

S2 ! natto T&E WHFEF 1.0 mg/ml.

* . significantly different from the value with NE(* : p<0.05, ** : p<0.01).

# © significantly different from the value with NE+S2 in non treatment of

L-NNA®## : p<0.01).

LNNA '

S21.0 910

PL-NNAE AAA3A &2 -+l Sample 2 NEE FFHA7 & tistd &
Jdt d@olanE el ot, L-NNAS AAX3 H$oE NEZ $3A7
of & Sample 29 B@|FEHAI} 4 A AU

lo,
oX

ml
r
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