20 n 4 @

Leguminosag ) Pueraria

( ) @)
® Pueraria
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(+)- Miroestrol**®
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(23)(15) (18)



(19)

(7)(20-21)

(22)

(23-24) (25-26)
(7(27)

(28)

Human Leukemia promyelocytic cells( HL-60 cells)



(29)

(Angiospermae)
(Dicotyledoneae)
(Choripetalae)

(Rosales)

(Leguminosae)

(Papilionoideae)
(Pueraria)
(2)(29)(30)

Leguminosae Lrqumen

Pueraria (Geneva) M. N.
Puerari calycina  caycinus edulis

elegans “ ” lobata lobatus
montana  montanus'’ " omeienss
L peduncularis phaseoloides phaseolus

thomsonii Thomas Thomson
(1817~1878)



(Leguminosae) 690
17600 Y 160 1300 112
531 ©Y Ppueraria 20 @
15
1924
Pueraria hirsuta Matsumura
Pueraria hirsuta Marsumura
P. lobata Onwi , P. pseudo —hirsuta Tanc et Wang,

P. lobata Orwi  var chinensis (Bentram) Onwi

P. lobata (WiLLoenow) Onwi P. pseudo —hisuta Tanc €t

WanG 2 &)

- (A(32)
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(1)

(2)

)

11
P. calycina FrascHer ( )
P. edulis Pameanini ( )
P. elegants Wancet Tanc( )

P. lobata ( WiLLoenow) Owwi ()

P. Montana ( Lourriro) MerriLL (

P. omelenss ( Tanc et Wang) (

P. peduncularis (Granam) ( )
P. phaseoloides (Roxsurer) Bentram(
P. thomsonii (BentHam)( )

P. wallichii De CanborLE ( )
P. alopercuroides Crais. ( )

P. lobata ( WiLLoenow) Oawi ()
P. Montana ( Lourriro) MerriLL (

P. phaseoloides (RoxsurcH) Bentham(

)

)



© @

1.
2.
3.
4. 2
(1) P. calycina
4.
(2) P. edulis
3.
4. 7~8mm
(5) P. montana
4.
5. 8-10mm
6. (4) P. lobata
6. (6) P. omeiensis
5. 12~15mm
(9) P. thomsonii
2.
3.
(10) P. wallichii
3.
4.

(7) P. peduncularis
4, (8) P. phaseoloides
1. (3) P. eegans



(4)

1. Pueraria lobata ( WiLLoenow )Onwi

30
10m
3
6.5~19cm 6.5~18cm 2
2
1
1~ 2cm 2
10~11
2~3
21~ 40 cm 2
4
1 1 2
2~3cm
1.9~2.4cm 2~2.3cm
2
1.5~2.1cm 0.7~1.1cm
1.9~2.1cm
1~1.3cm 10

(9+1)



2.

Pueraria montana ( Lourriro)MerriLL

10m
10~8cm
6.2 ~3.4cm 2
1
0.5~ 1.5cm 2 1cm
511
2~3 10.5~ 65 cm
2
5
2
1.3~1.6cm 1.1~-1.2cm 1.0~1.2mm
1. 3cm 2~3.5cm
1.2cm 2.5~3.5cm
10 (9+1)

7-3 1.3~5cm



Pueraria phaseoloides ( Roxsurcr) Bentram

2~4m 10m

6~10cm 4.5~9cm

2 2 1
2 1
2
3~5 1-2
55~155cm 2
4
3 2
0.8~1.7cm
1.4cm 1.3cm
2 1.5cm 0.5cm
10 (9+1)

4.5~8.5cm 0.2~0.4cm

4mm 2mm 2.5mm



(4) P. lobata (WiLLbenow) Onwi  P. thomsonii Bentram

Pueraria thomsonii Bentram

3 3
14~21cm 12~18.5cm 2
14~21cm 10~16.5cm
(
)7~32cm 3
1
1.3cm 2 2
2 ( ) 2cm 1.5cm
5mm

10~12(13)cm 1cm ( 9~12mm)
8~12



(6)

Pueraria edulis Pappanini

3
15mm 6 10mm 2
2 8.5~13mm 5~8.5mm
1cm
6~9cm ( )
4cm 9
15~17cm
5
3
15mm 13mm 3.5mm

5.5~6.5mm 1mm



™

(1) soflavones

Seq. Compound Ri R> Rs R4 Rs
1 Puerarin H H glc H H
2 Puerarin-O-xyloside H glc-xyl H H H
3 Puerarin-xyloside H H glco6xyl H H
4 Puerarin 4¢0-glucoside H H glc H glc
5 3¢hydroxyl-puerarin H H glc OH H
6 3¢methoxy-puerarin H H gc OMe H
7 Daidzin H glc H H H
8 Daidzein H H H H H
9 Daidzein 8-C-apiosyl- 1-6 glucoside H H ogc-6api H H
10 Daidzein 4¢7¢diglucoside H glc H H dlc
11 Genistin OH glc H H H
12 Genistein OH H H H

13 Genistein 8-C glucoside OH glc H

14 Genistein 8-C-apiosyl- 1-6 glucoside OH glc—6api H

15 Formononetin H H H H Me
16 Formononetin-7-glucoside H glc H H H




(2)Coumestrol:

Coumestrol

Puerarol

(3)Chalcone:

Isoliquiritigenin

(4)Pter ocar pan:

(+)-Tuberosin



(5 Triterpenoids:

Sophoradiol

.\‘“\\\

HO

WG oK

Soyasapogenol A

N

w CH,OH

Kudzsapogenol A

\\\\‘\\\ CH,OH

Kudzusapogenol C

Cantoniensistriol

\\\\\

AW
W

W NehoH

Soyasapogenol B

HO!

W CHOH

Kudzusapogenol B

Kudzusapogenol B methyl ester



(6)Others:

OH OH OH OH

Pueroside A Pueroside B

MeO
OH OOH
o)
HO / H ™ Nepon
(0]
OH
H20H
H o]
(0]
OH .
Pueroside C
e
Kudzusaponin B ¢

OH OH
HO
Lupenone 3 sitosterol
0]
H
N
H,NCONH
2 N o }NH
H o

Allantoin 5-methylhydrantoin

HO MeO !
o / HO i HO
o)
)
Me H
H
o o)
OH
OH



M e3sN*CH ,CH ,0AC
HOm=—t=—={
HO—T—H Acetylcholine ()
H—T1—OH
H—T1—OH
\O H
D-mannitol
(41-43)
daidzein
papaverine  1/3 dadzin

dadzein genistein  formononetin

diethylstilbesterol

Puerarin



TLC HPLC puerarin daidzin

1984 Hayaskawa ~

daidzein

TLC puerarin  daidzein
1985  Zhao ~
1985 Kinjo (49) oleanene-sapogenols
1987  Okamoto “ 1C puerarin  daidzin
1987 Kinjo “n
1088 Ohdhima (48) OoDS isoflavones
1093 Zhong (49) HPLC puerarin
1993 Wen (50 HPLC puerarin

(tetra-n-heptylammonium bromide)
1993 Y asuda 1) puerarin  daidzin
daidzein
1997  Hirakura 2 isoflavones NMR
CZE puerarin
1998  Wang  ®®  daidzin daidzein genistein  biochanin A
1998 Rong  ® HOMS -
HPLC CE puerarin  daidzin

2000 5  6,7-dimethoxycoumarin daidzein genistein  formononetin

biochanin A




HPLC
HPLC

miroestrol  puerarin  daidzin daidzein genistin  genistein

Pueraria mirifica

(Chiengmel)
Kwao Keur Guao Krua Kwwao Khaao Kwao Khua
Paukse 1960
Nature (0
280
9)
1932  Dr.Ker Pueraria mirifica  Butea superba®® 1933
Wint
7 Kwao Tong Kwao ( Butea

frondosa) Kwao Keur (Keur  climber Butea superba) Dr. Ker

Kwao Keur Butea superba
Butea
superba Butea
superba

Kwao Butea superba



1946 Butea superba

1939 Mr. Vanijvatana  Thal. Science Bulletin
(58) 1941 Dr. Ketsusnh  Dr. Sukhavachana
Journa of the Medical Association™

Butea superba
1947 Roya Botanic of Kew
Butea superba
Puerariamirifica ®
(Butea superba)
(D) @
(Angiospermae)
(Dicotyledoneae)
(Choripetaag)
(Rosales)
(Leguminosae)
(Papilionoideae)

(Pueraria)

(Puerariamirifica)



(2)Puerariamirifica  Butea superba (59)

Puerariamirifica:

1 Guao Krua Kwwao Khaao Kwao Khua Paukse
2.
3 0.8 0.2
4,
20

Butea superba:
1. Guao Daeng
2.



Organ |Extract [Route Dose Effect Ref.
Leaf |95% S.C. - Mouse(Infant) |Estrogenic effect(weak) 15
EtOH Femae
Hot Ora - Human adult |Mammary gland expansion 59
H.O Femae
Stem |95% S.C. - Mouse(Infant) |Estrogenic effect(weak) 15
EtOH Femde
Root [Plant |Ord - Mde Aphrodisiac effect 60
Tuber ([Plant |Ord - Man 1.Rgjuvator 10
Femade 2.not be taken by young people
3.Folklore claim that a man using this
plant lived to 280 years of age.
Hot Ord - Human adult [Mammary gland expansion 59
H.O Femde
Root Gastric  |50mg/Ratl Rat(Mid-pregna|Abortifiacient effect(Active) 61
ext. Intubation|QD ncy,Day12-18) |No effect on length of gestation and
duration of fetal explusion
Root Gastric |50mg/Rat Rat(Late Abortifiacient effect(lnactive)
ext. Intubation|QD pregnancy)
Root |[Gastric  |50mg/Rat Rat(Late Abortifiacient effect(Inactive) 62
ext. Intubation|QD pregnancy)
Hot Gastric |{100mg/g Rat Antiferlity effect(Active) 63
H.O Intubation Mae Only male rats- high dose of ext.
Female rats after mating:
I number,size of implantations
1 gestation length
| duration of fetal explusion
Root In Ration [5-7% of diet |Quail(Japanese) |Antiferlity effect(Active) 64
ext. Made | weight of testis
| size of seminiferous tubules,
immature sertoli cells,leydig cells
Root Gastric |- Rat(pregnant) |Antiimplantation effect(Active) 62
ext. Intubation Dosing on days

1-10




Root Gastric |- Rat(pregnant) |Antiimplantation effect(Active)
ext. Intubation Dosing during
zygote transport
period
Root Gastric |- Rat(pregnant) |Antiimplantation effect(Inactive)
ext. Intubation dosing during
implantation
period
Root In rotation|5-7% of diet |Quail(Japanese) |Anspermatogenic effect(Active) 64
ext. Mae Effect was observed at 30" day
Root In rotation|5.10% of diet |Quail (Japanese) |Cholesteral inhibition(Active) 65
ext. MaeFemae |Later stagegreater effect in Female
Root Gadric  [1.0mg Rat(immature [Esgtrogenic effect(Inactive) 62
ext. I ntubation ovariectomizedr|Potency was about 0.52~0.75u ¢
a) ethinylestradial
Femde
95% S.C. - Dog Estrogenic effect(Active) 60
EtOH Femde
95% S.C. - Rat(Castrate) |Estrogenic effect(Active)
EtOH Femde
95% S.C. - Mouse(Infant) |Estrogenic effect(Active) 15
EtOH Femae
95% S.C. - Mouse(Infant) |Estrogenic effect(Active) 14
EtOH. Femae
95% S.C. - Dog Estrogenic effect(Active) 60
EtOH Female
Root In rotation|5.10% of diet |Quail (Japanese) |Hypercal cemic effect(Active) 65
ext. MaeFemae |Later stagegreater effect in Female
Root In rotation|5.10% of diet |Quail(Japanese) | ! Plasma protein conc. (Active)
ext. MaeFemae |Later stagegreater effect in Female
Root Gastric |{100mg/g Rat Spermicidal effect(Active) 63
ext. Intubation|TID,14 days |Mae I number,motility of sperm
95% S.C. 11.32mg/Rat |Rat(Gonadecto |Calcinogenic effect(Active) 60
EtOH QD mized,Gonado- |t Calcium conc. of serum
22~37 days |parathyroidecto |1 width of epiphyseal cartilage of the
old-51~56 |mized) proximals end of the tibia
daysold Female Male




1.0xygen heterocycles

Compound Structure Effect Ref.
. Potent Estrogenic effect 10~17
(+)-Miroestrol
66
C20H220s 67
Mw = 358
Yield = 2x10° %
(+)-Deoxymir oestr ol Potent Estrogenic effect |67
Co0H220s
Mw = 358.
Yidd =2x10" %
(+)-1somiroestrol
C20H2206
Mw = 358.
Yield=1.9x10°%%
2. | soflavones
Daidzein Antiinflammatory
CisH1004 Antileukemic
Mw = 254.242 Estrogenic 61
Yield = 4.616x10%% Lipase-Inhibitor 62
Antiosteoporotic 65
Antioxidant
Daidzin Antidipsomanic
C20H2109 | Daizein | Daidzin Antioxidant
Mw = 416 Rl H | ol Antispasmodic

Yield = 1.259x10730%

Cancer-Preventive
Estrogenic




Genistan

CcH1oOs Antioxidant 61
Mw = 270.241 Antiaggregant 62
Yield= 6x10°% Antiinflammatory
Antileukemic
Anticancer
g . Cytotoxic
Lipase-Inhibitor
Uterotrophic
| GenisteipGenistin
Genistin KT Antioxidant 62
C21H20010 Estrogenic 66
Mw =432 Fungicide
Kwakhurin 65
C21H200s 67
Mw = 368.385
2.3x10%%
Yield = 7.6x10%
Kwakhurin hydrate 67.
Co1H2:07
Mw = 386.401
Mirificin Estrogenic 61
CasH28013 62
Mw= 548.99 67
Yield = 1.61x10°% 68
6x107% 69

2.96x10°3%




Puerarin Antiadrenergic 61
CaH200 Antiischemic 62
Mw =416 Antimyocarditis 67
Yield = 2x102% : 68
3 Hypoglycemic
6.41x10°% . . 69
Antihypertensive
Puerarin-6"-monoa 67.
cetate
C21H2000
Mw = 458.384
(+)-Tuberosin Antistaphylococcic 63
CxH180s5 Antitubercular
Mw= 338.359 Fungicide
Yield = 1.58x10°% Pesticide
Puemiricar pane Estrogenic 61
(new) (MCF-7 cell line)
C21H200s5
Mw = 352.1231

Yield = 1.79x103%




(4)Coumestan

Coumestrol
Ci5HsOs

Mw = 268.21
Yield = 6.8x10°%

Antilipedemic
Uterotrophic
Antiosteoporotic;

62
66

Mirificoumestan
C21H1806
Mw = 366.370

66.

Mirificoumestan
hydrate

Co1H2007

Mw= 384.385

66.

Mirificoumestan
glycerol

CxH200g

Mw = 400.384

66.




(4)Phytoster ol

B -sitosterol

Cx9Hs500
Mw =414

Stigmasterol
CooHsg0
Mw=412

Sucrose 3% 52
Miroestrol:
1 . (15-19)
1-1

Miroestrol (i.p.) = miroestrol (s.c.) = stilboestrol (i.p.)= osetradiol-1713 (i.p.)
stilboestrol (s.c.) = osetradiol-17(3 (s.c.) > oestriol (i.p.) = oestriol (s.c.)

1-2

Miroestrol (i.p.) = miroestrol (s.c.) = stilboestrol (i.p.)
= stilboestrol (s.c.) > osetradiol-1713 (i.p.) = osetradiol-1713 (s.c.) > oestriol
(i.p.) = oestriol (s.c.)

1-3
Stilboestrol (i.p.) > miroestrol (i.p.) = miroestrol (s.c.)
>stilboestrol (s.c.) = osetradiol-1713 (i.p.) = osetradiol-1713 (s.c.) = oestriol (i.p.)

> oestriol (s.c.)



.(16-19)

1.3

25%

10

Leukemia

178 -
173 -

17 -

70%

smg

1mg

2.2



Cdl cycle
G S G M

Go-G:  (Gy-Giarrest)

(23)(24)



= = = = = B
o O B~ W N

DNA

1,3

DNA RNA



(1) (MTT assay)

3-(4,5-Dimethylthiazol- 2-diphenyl)
-tetrazolium bromide (MTT)

HL-60 cdl line MTT
DMSO
570 nM
(7~10)
(2)
(nitroblue tetrazolium:
NBT)
superoxide
NBT formazan

200



( )

(Puerariamirifica) 3.3Kg.
(Leguminosae) (Puraria)
(Pueraria mirifica). :
(MeOH extracts)457 g 390g 13.8%
(MeOH extracts)457g Scheme 1.

Miroestrol  Puerain

Pueraria Mirifica Airy Shaw & Suvatabandhu
dried roots
3.3kg
extracted with M eOH 30L x8(45-55 )
& concentrated
MeOH Extracts (PMM)

4579

‘ dissolve with MeOH(1L)
wash with MeOH(0.5L x4)

Filtrate Precipitate (PMMP)
3L 144 g
| H,0 (5L )/ EtOAcC (1.1Lx11)

|
H>,O Layer (PMMW)  EtOAc Layer (PMME)
250 g 24.3931 g
59%M eOH(8L)/ CHCI3(0.55L x40)

| 550 mL x1-20 | 550mL x21-40

CHCI 3 Layer CHCI 3 Layer H»O Layer
(PMMEC-1) (PMMEC-2) (PMMEW )

7.3087 ¢ 2.6957 g 8L
(+)-Miroestrol( ) 4mg
Puerarin( ) 23mg

Scheme 1. The first time extraction and partition of dried roots of
Pueraria Mirifica Airy Shaw & Suvatabandhu



HL-60
PMEEE (75%EtOH layer)
Miroestrol( ) Daidzein( )

Scheme 2.

Genistein () (Scheme 2)

Pueraria Mirifica Airy Shaw & Suvatabandhu

dried roots
14.1 kg
‘ extracted with M eOH 30L x8(45-55 )
EtOH ext.( PME)
4.168g kg
H,0 (6L )/ EtOAC (0.4Lx11)
I I
EtOAC layer HoO layer
PMEE PMEW
167.525g 167.525¢g
| 75%EtOH(3.25L )/ n-Hexane(1.5Lx3)
| |
n-Hexane layer Emulson 75%EtOH layer
PMEEN PMEEE1 PMEEE
67.526 g 6.995¢g 71.054¢g

Miroestrol( ) 21mg
Daidzein( ) ©4mg
Genistein( ) 10mg
Scheme 2. The second time extraction and partition of dried roots of
Pueraria MirificaAiry Shaw & Suvatabandhu



Compound( ) (Miroestrol)

(1)

1
2 270-273 ( 268~270 )t
3. TLC CHCl; MeOH=10 1 Rf =0.3 Ethyl acetate
cyclohexane EtOH =45 45 10 Rf =0.37 10%H,S04
P
(2 EI-MS(Chart 1.) m/z 358[M]"
358 9 (Miroestrol) 358
m/z 55
(Q)IR (Chart 1) KBr 3480cm™*  3403cm™* (-OH)
2963 cmit (=C-H)
1713cm*  C=0 1659cm*  OCH=C 1659cmi*
1504cm™ (aromatic ring) 1281 cm*
-C-O-C-
(4uv (Chart 2.) 218nm
255nm 285nm Miroestrol UV
217/mm 285nm 255nm

(Miroestrol) (¢



(5)'H-NMR, *C-NMR, HMQC, DEPT, COSY and HMBC spectral data:
( )(Chart. 3~9)

d 6.99ppm (H-1) d6.50ppm (H-2) d 6.50ppm (H-1) d6.30ppm
(H-2) COSY DEPT
CH d2,74ppm (H-12) d 2.43ppm (H-13) d2.74ppm (H-12) d
1.99ppm (H-19) d 2.89ppm (H-12) d2.57ppm (H-19)
COSY  Dept d 2,74ppm (H-12) d 2.43ppm (H-13)
CH d 1.99ppm (H-19) -CH, d 6.29ppm (H-7) d 3.31ppm
(H-9) d 3.69ppm (H-18) d 0.56ppm (H-20) d 1,23ppm (H-21)
H COSsY
Miroestrol dad d
1,23ppm H-12 H-19 COSY
HMBC 3
(+)- Miroestrol Table 1.
'H-NMR, *C-NMR ©)  (Table2)



(+)-Miroestrol

Tablel.'H-NMR, *C-NMR, HMQC, DEPT,COSY and HMBC spectral
dataof (+)-Miroestrol

o (+)-Miroestrol (CD3OD)

Position

'H (HMQC) Be DEPT  COSY NOESY HMBC

1 6.99(d,8.46) 131.2 CH H-2 H-2 C-3CJ), &5¢3),c-9¢)

2 6.50(dd,8.46.2.56,) 112.0 CH H-1H4 H1 C443),C104),C-3%3),C-5(*)

3 158.0 C

4 6.30(d,2.56) 103.6 CH H-2 Cc-2(3),c-10433),C-3(33) ,C-5(3)

5 153.7 C

6

7 6.29(s) 139.7 CH C-5(3), C-14(33),C-83)

8 116.3 C

9 3.31(s) 40.7 CH

10 1135 C

1 37.9 C

12 2.74(ddd,9.6,5.56,2) 455 CH :iz C-14(3), C-13(27)

13 2.43(d,5.56) 51.0 CH H-12H-18 C-15(33),C-12(3J), C-14(4)

14 79.7 C

15 210.7 C

16 257(0d 18.5,1.4) 55.2 CH, H-19H-16 H-16 C-14(°),C-18¢%) ,C-15(3),C-17())
2.89(d,18.5)

17 78.0 C

18 3.69(9 793 CH H-8H-13 C-14¢%), ¢-12¢3),C-17(3)

19 1.88(dd,14,9.6) 407 cH, H-19,H-12 15 C-11¢33),c-1437),C-18(3J)

1.99(br. 1,12.4) H-16 C-17(3) ,C-12(3)

20 0.56(s) 225 CHj H-21 C-12(33),c-9¢37),C-11(%),C-19(J)

21 1.23(9) 324 CHj H-20 C-12(33),c-9¢7),c-11(4) ,G-19(4)

dinppm,JinHz

S: singlet, d: doublet,dd: double doublet
ddd: double double doublet br. t.: broad triplet



Table2. Spectrum data of Compound () and (+)-Miroestrol®”

Compound (+)-Miroestrol
Position 'H 3¢ H 3¢

1 6.99 131.2 6.99 131.2
2 6.50 112.0 6.50 112.0
3 158.0 158.3
4 6.30 103.6 6.30 103.3
5 153.7 153.8
6
7 6.29 139.7 6.29 139.7
8 116.3 116.5
9 3.31 40.7 331 40.8
10 1135 1135
1 37.9 38.0
12 2.74 455 2.74 45.6
13 2.43 51.0 2.43 51.2
14 79.7 79.7
15 210.7 210.5
16 257 55.2 258 55.3

2.89 2.90
17 78.0 78.0
18 3.69 79.3 3.69 79.3

1.88 1.88
19 oo 40.7 L9 40.7
20 0.56 225 0.56 225
21 1.23 324 1.23 325




Compound

(1)

L ( )

2. 187-190

3.TLC CHCl; MeOH H,0=20 10 1

Rf =0.3 10%H,SO4

(2)EI-MS(Chart 10.) iz 416[M]"
416 iz 16[M-400]"
(3)IR (Chart 11) KBr 3457 cm* (-OH)
1709cm*  -C=0 1600~1450 cmi* (aromatic ring)

1255 cmt -C-O-C-

(4uv (Chart 12.) | max (MeOH) 249nm  301(sh)
Band | 300~340nm  Band Il 245~270nm

(76-79)

G'l Shift Reagents UV (Table3.)

1. Band I 260nm Band !  302nm

2. (NaOH)

- Band I 14nm A (-OH)

— Band| 31nm B 4¢ (460OH)

3 (AICIy):

2 4 (C=0) 5> (OH) 3= (OH) 4 (C=0)
(AICL)

- Band | Band |1 A

4 (-C=0) 5 (-OH)



3. (AICl)/  (HCI)

—»Bandl  Bandll (-OH)
0 1 2 3 4- (-C=0) 5

(-OH) 3 (-OH) 4- (C=0)
4. (NaOACc)

0 (NaOAc)

(-OH) 7 (-OH)

- (NaOAC) Band I 10nm

(-OH)

5. (NaOAc)/ (H3BO,)

—~Bandl  Bandll A B

(-OH)
m Uv 7 4¢ (-OH)

Table 3. Change of UV absor ption of Puerain by adding various shift
reagents

it regent) M eOH | +NaOH | +AICl3 |+AICIs/HCl| NaOAc | NaOAc/H3BO3

Band(nm)

I 301 332 301 301 301 301
[ 249 263 250 249 259 250




(51H-NMR 13C-NMR HMQC DEPT COSY

( Table4.)(Chart 10-17)

1H-NMR d 7.36ppm (2H,d,J=8.5)
d 6.84ppm (2H,d, J=8.5)
2 2 d6.95ppm (1H,d,J=8.9) d 8.04ppm (1H,d, ,J=8.9)

11 COSY DEPT
A B d
7.36ppm (2H,d, J=8.5) d 6.84ppm (2H,d, J=8.5)
B 4¢ (-OH)
H 7 4¢
(-OH) 3-4ppm br. peak DEPT
-CH, group C C 60-80ppm
C COSsY H-5 H-6

Puerarin



(6)EI-MS m/z 416[M]" 7,4¢dihydroxyisoflavone
m/iz416  m/z267
. (Scheme 3)

—|+

— M 18]+ m/z. 308
-H>0O

H0 [M 36]" miz 380
“H,0

(M 54]" miz 362

+ )
[M 149] vz 254

. 5
[M 149] vz 267

l Retro-Diels Alder

OH o CHE@OH

X

+
o) [ Bl] m/z. 118
+
[Al] m/z. 149

Scheme 3.The mass spectrum of fragmentation patterns of Puerain



(7) DEPT COSY HMQC HMBC

(74)

Puerarin

Puerarin

Table4. 'H-NMR, *C-NMR, HMQC ,DEPT, ,COSY and HMBC spectral
data of Puerarin.

Puerarin(DM SO-d6)

Position 'H(HMQC) 3¢ DEPT cosy
2 8.16(9) 152.8 CH
3 123.9 C
4 176.6 C
5 8.04(d, 8.9) 126.5 CH H-6
6 6.95(d, 8.9) 114.6 CH H-5
7 162.9 C
8 1115 C
9 157.0 C
10 116.9 C
1¢ 122.6 C
2¢ 7.36(d, 8.5) 129.7 CH H-3¢
3¢ 6.84(d, 8.5) 114.6 CH H-2¢
4¢ 156.4 C
5¢ 6.84(d, 8.5) 114.6 CH H-6¢
6¢ 7.36(d, 8.5) 129.7 CH H-5¢
12 5.09(d, 9.9) 74.0 H-22
2 411(br. 9 714 H-12 H-3
2 3.52~3.56(br. m) 78. 4 H-12
% 3.52~3.56(br. m) 70.0
52 3.52~3.56(br. m) 811
[ 3.78(dd),3.9(dd) 61.1 CH, H-52

dinppm, JinHz

br. m: broad multiple, s: singlet, d: doublet, dd: double doublet



Compound

(1)

1. ( - )

2. 330-333

3. TLC CHCI3 MeOH=7 3 Rf=055 10%H,S04

FeCls Phenol Mg-HCI

Na,CO4
(76,77)

(2)EI-M S(Chart 18)) m/z 254/M]*
254 m/z 137[M-117]"

(3)IR (Chart 19.) KBr 3250 cmi* (-OH)
2933 cm* (=C-H) 1657cm’™
-C=0 1621 1600~1450 cm* (aromatic ring)
1262 cm't  -C-O-C-

(4uv (Chart 20.) | max (MeOH) 260nm  302(sh)
Band | 300~340nm  Band Il 245~270nm

(76-79)

@ Shift Reagents UV (Table5.)

1. Band 11 260nm Band |  302nm
2. (NaOH)

- Band Il 10nm A (-OH)

_ Band| 28nm B 46 (460H)



3. (AICIy):
a4 (-C=0) 5 (-OH) 3 (-OH) 4- (C=0)

(AICI)
- Band | Band |1 A
4- (-C=0) 5 (-OH)
4. (AICI3) / (HCI)
- Band | Band I (-OH)
Q0 1 2 3 4- (-C=0) 5
(-OH) 3 (-OH) 4- (C=0)
5. (NaOAc)
Q0 (NaOAc)
(-OH) 7 (-OH)
= (NaOAc) Band |1 7nm
(-OH)
6. (NaOAc)/ (HsBOy)
—Band | Band I A B
(-OH)
m uv 7 4¢ (-OH)

Table 5. Change of UV absor ption of Daidzein by adding various shift
reagents

Sitregent) MfeOH | +NaOH | +AICIl; [+AICI3/HCI| NaOAc | NaOAc/H3BO3

Band(nm)

I 301 329 301 301 301 301

[ 248 258 249 250 258 249




(51H-NMR 13C-NMR HMQC DEPT COSY

( Table6.) (Chart 18-25)

1H-NMR d 7.36ppm(2H,d,
J=8.2) d 6.79ppm(2H,d, J=8.2)

2 2 d6.85ppm (1H, d, J=2.2) d 6.92ppm (1H, dd, J=8.7,2.2) d
7.94ppm(1H,d,J=8.7) ABX

COSY DEPT A
B d 7.36ppm(2H,d) d 6.79ppm(2H,d)
B 4¢ (-OH)
H d 6.85ppm (1H,dd)d 6.92ppm (1H,d) d
7.%ppm(1H,d) A uv
7 4¢ (-OH) A H-8 H-6 H-5
H-5 C-4 H-6
d 8ppm d 7.94ppm(1H,d,J=) H-5 H-6 H-8
H-5 ( ) d
6.92ppm(1H,dd,J=) H-6 H-8 H-6 d
6.85ppm(1H, d,J=) H-8 B H-3¢ H-5¢
H¢2  H-6¢
H-3¢ H-5 d 6.79ppm(2H,d,J=) He¢2 H-6¢
7.36ppm(2H,d,J=) H-2
DMSO-d6 d
8.2~8.7ppm'"™® H-2 d 826ppm(1H,9)

7,4¢dihydroxyisoflavone



(6)EI-MS m/z 254[M]* 7, 4¢dihydroxyisoflavone
miz254 m/z253 m/z226 m/z137 m/z136

118 m/z 108 . (Scheme 4.)
(0] O _| O
T =
[M-Z% ' m/z. 226 OH

[M]" iz 254

Pathway l Retro-Diels Alder
with H-transfer | |

o o o o 1 a
T — o=t Vo
oy EN

OH (0]
+ + +
I: A1+H] m/z. 137 [Al] m/z. 136 [Bl] m/z. 118

e

[Al—CO] m/z. 108

Scheme 4.The mass spectrum of fragmentation patter ns of Daidzein



(7) DEPT COSY HMQC HMBC

(17)(75-76)

Dadzen

Table6. 'H-NMR, *C-NMR, HMQC ,DEPT, ,COSY and HMBC spectral
data of Daidzein.

Daidzein(DMSO-d6)

Position 'H (HMQC) B DEPT COSY

2 8.26(9) 153.0 CH

3 123.7 C

4 174.9 C

5 7.94(d, 8.7) 127.5 CH H-6

6 6.92(dd,8.7,2.2) 115.4 CH H-5
H-8

7 162.9 C

8 6.85(d,8.7) 102.3 CH H-6

9 157.58 C

10 116.8 C

1¢ 122.8 C

2¢ 7.36(d,8.2) 130.3 CH H-3¢

3¢ 6.79(,8.2) 115.2 CH H-2¢

4a¢ 157.7 C

5¢ 6.79(d,8.2) 115.2 CH H-6¢

6¢ 7.36(d,8.2) 130.3 CH H-5¢

7-OH

4¢OH

dinppm, JinHz

s: singlet, d: doublet, dd: double doublet



Compound ()

(1) ( - )

1. 295-300
2
3.TLC CHCI3 MeOH=5 1 Rf=045  10%H,S04
FeCl, Phenol Mg-HCI
Na,CO4
(76,77)
(2)El-M S(Chart 26.) m/z 270[M]”
270 m/z153[M-117]"
(3)IR (Chart 27.) KBr 3459 cm*  -OH
2934 cmi* =C-H 1632cm™ -C=0

1252 cmt -C-O-C-

(4uv (Chart 28.) | max(MeOH) 260nm  333(sh)
Band | 300~340nm Band Il 245~270nm

(76-79)

6?1 Shift Reagents UV (Table7.)

1. Bandll  260nm Bandl  333nm

2. (NaOH):

- Bandll 12nm A (-OH)

3. (AICIy):

o 4 (-C=0) 5 (-OH) 3 (-OH) 4 (C=0)
(AICl3)

- Band I 12nm A

4 (C=0) 5 (OH)



4. (AICI3) / (HCI)

~Bandl  Bandll (-OH)
0 1 2 3 4- (-C=0) 5
(-OH)
5. (NaOAc)
O (NaOAcC)
(-OH) 7 (-OH)
- (NaOAC) Band Il 9nm
(-OH)
6. (NaOAc)/ (H3BO,)
—~Bandl  Bandll A B
(-OH)
m uv 7 4¢ (-OH)

Table 7. Change of UV absor ption of Genistein by adding various shift
reagents

it egent | MeOH | +NaOH | +AICIl; [+AICI3/HCI| NaOAc | NaOAc/H3BO3

Band(nm)

I 330 330 368 371 331 331

[ 261 273 273 273 270 271




(51H-NMR 13C-NMR HMQC DEPT COSY
( Table8)(Chart. 26-33)

1H-NMR d 7.36ppm
(2H,d,J=8.6) d 6.80ppm(2H,d,J=8.6)
2 2 d6.37ppm(1H, d,J=2.2) d 6.21ppm(1H,d,J=2.2)

COSY DEPT
A B
d 7.35ppm(2H,d,J=8.6) d 6.80ppm(2H,d,J=8.6)
B 4¢ (-OH)
A OH
d 6.21ppm(1H,d) H-6 OH
d 6.37ppm(1H, d,) H-8 d 8.30ppm
H-2 d 12.94ppm 5¢0OH H-2 d8.26ppm(1H,s)

5,7,4¢dihydroxyisoflavone



(6)EI-MS m/z 270[M] 5,7,4¢ dihydroxyisoflavone
m/iz270 m/z153

(Schemeb5.)
+ +
OH o ] o o} T
eape
4—
QN
OH
+ OH OH
[M—ZS] miz. 242 [M]* miz 270
Pathway L Retro-Diels Alder

with H-transfer | |

o) OH O _|+ _|

OH OH

[ Ag] "z 153 [ A1]+ miz. 152 [Ba] iz 18

| w

[A 1-co:| miz. 124

Scheme 5.The mass spectrum of fragmentation patterns of Genistein



(7 DEPT COSY HMQC HMBC

(79)

Genigen

Table8. 'H-NMR, *C-NMR, HMQC ,DEPT, ,COSY and HMBC spectral
data of Genistein.

Genistein(DM SO-db)

Position
'H (HMQC) N DEPT CosY
2 8.30(9) 154.2 CH
3 122.5 C
4 180.4 C
5 164.5 C
6 6.21(d,2.2) 99.2 CH H-6 H-8
7 162.9 C
8 6.37(d,2.2) 93.9 CH H-8 H-6
9 157.6 C
10 104.7 C
1¢ 121.4 C
2¢ 7.36(d,8.6) 130.4 CH H-2¢ H-3¢
3¢ 6.80(d,8.6) 115.3 CH H-3¢ H-2¢
4¢ 157.2 C
5¢ 6.80(d,8.6) 115.3 CH H-5¢ H-6¢
6¢ 7.36(d),8.6 130.4 CH H-6¢ H-5¢
5-OH 12.94(s)
7-OH
460H
dinppm,JinHz

s: singlet, d: doublet



MTT HL-60
NBT

aglycone
PMEE (1C5,=39ngy/ml)
PMEEE PMEEE1 PMEEN PMEEE
(1C5=27.1mgy/ml) (Table9.)

Table9. MTT assay and NBT assay on HL-60 cellstreated
withPMEE, PMEEN, PMEEE1 and PMEEE for 96 hrs

Conc. MTT assays % NBT assays %
Contral 0 100.0+1.1 1.3£0.3
PMEE 10 89.1+3.3** 1.5+05
25 79.6 £ 0.8*** 25+0.0*
40 44.3 £ 4.4*** 7.3+ 1.4%**
[Cs0=39 M g/ml

PMEEN 5 96.5+7.3 1.5+ 0.6*
10 117.7+0.9*** 1.7+10
25

PMEEE; 2.5 97.1 +5.9* 3.4 +0.5**
5 95.4+24 57+1.6%*
10

PMEEE 10 85.0£5.7** 4.8+0.3***
25 45.0 £ 6.7+** 10.6+0.5***
50 135+ 0.5%** Death

1C50=27.1 p gml

HL-60 cells 2x10*/ml were treated with PMEE ,PMEEN, PMEEE; and PMEEE for 96 hrs.
Data was presented as mean + SD from three separate experiments.
p 005 **p 0.01 ***p 0.001 comparedwith control



(PMEEE-2)

(Table 10)

(PMEEE-1)

Table10. MTT assay and NBT assay on HL-60 cellstreated with

PMEEE-(1~6) for 96 hrs

Conc. MTT assays %  NBT assays %
Contral 0 100.0+1.1 1.3£0.3
PMEEE-1 15 83.1+ 2.8*** 59+ 0.5%**
20 58.4 + 3.8*** 6.9+ 1.8**
25 15.3+2.3*** 53+0.6%**
|Cs0=19.5 Y] g/ml
PMEEE-2 5 93.9+4.7* 1.9+£0.4*
10 79.9+ 1.1%** 23+0.3*
25 11.0£0.7*** 25.2+0.5%**
[Cs50=16.1 p g/ml
PMEEE-3 5 101.3+3.0 2.1+ 0.6%*
10 93.2+ 0.7*%** 3.8+ 1.5%*
25 50.1 + 2.8*** 8.6 + 0.5%**
PMEEE-4 5 739+ 1.7%** 15+05
10 67.6 £ 6.8%** 1.1+£05
25 62.9 £ 1.7*%** 1.9+0.4*
PMEEE-5 5 108.548.5 09+05
10 100.6£0.9 1.8+0.6
25 93.8+5.1 44+16
PMEEE-6 25 121.7+6.7** 45+ 1.2*
50 79.6 £ 9.8* 8.3+ 1.4**
100

HL-60 cells  2x10%/m
mean = SD from three separate experiments. p 0.05
compared with control

were treated with PMEEE 1~6 for 96 hrs. Data was presented as

** p 0.01 *** p 0.001



PMEEE-1

PMEEE-1-1 PMEEE-1-3 PMEEE-1-4 PMEEE-1-(1~4)
(Table) PMEEE-2
PMEEE-1-(1~4)
PMEEE-2

Table11l. MTT assay and NBT assay on HL-60 cellstreated with
PMEEE-1-(1~4) for 96 hrs

Conc u gml MTT assays %  NBT assays %

Control 0 100.0+1.1 45+05
PMEEE-1-1 5 72.9 +3.8** 45+04
10 70.5 £ 1.3*** 6.2 0.3+
25 44.3 £ 2.0%** 10.8+1.0% **
ICso 217 p gml
PMEEE-1-2 25 82.4 + 2.9 ** 5.4+ 0.4*
5 75.5 + 4.3%** 7.0 £0.3**
8 72.8 £ 1.4+ 10.5+1.6%*
PMEEE-1-3 5 89.7 + 6.3* 3.8+0.8
10 70.9 + 8.0%* 6.0 + 0.5*
25 16.9 + 2.0%** 9.5 + 1.7+
ICso 159 p gml
PMEEE-1-4 5 119.4+0.7%** 5.3+0.3*
10 111.7+2.4** 6.6 +0.7*
25 58.5 + 5.9%** 10.0+0.4* **

ICso 281 p gml

HL-60 cells 2x10*ml were treated with PMEEE-1-(1~4 for 96 hrs.
Data was presented as mean + SD from three separate experiments.
p 005 **p 0.01 ***p 0.001L comparedwith control.




PMEEE-2 PMEEE-2-(1~4)
PMEEE-2-1 PMEEE-2-2
PMEEE-2-1 PMEEE-2-2
PMEEE-3
LH-20 PMEEE-3flaf
Dadzen

Table12. MTT assay and NBT assay on HL-60 cellstreated with
PMEEE-2-(1~4), PMEEE-3flaf for 96 hrs

Conc. p g/ml MTT assays %  NBT assays %

Control 0 100.0+1.1 1.3+0.3
PMEEE-2-1 5 974+54 34+08
10 63.5+ 7.6%** 3.6+13
25 5.7 +1.5%** Death
ICsp 14.6 V] g/ml
PMEEE-2-2 5 99.2+4.7 21+0.8
10 87.9+6.4* 1.9+0.2
25 9.1 +42%** 12.7+6.4
ICso 166 M gml
PMEEE-2-3 10 100.5+1.0 42+1.6
25 95.6+3.9 5.1+17
50 81.2 +0.3*** 15.1+1.3
PMEEE-2-4 10 104.8+4.5 27+16
25 97.6 £1.9* 4.6+0.8
50 94.0+7.6 6.2+1.3
PM EEE-3flaf 10 70.9 £ 1.4*** 9.9+16***
25 41.7 + 4.0*** 13.74£2.2%**
40 248+ 1.3*** 23.9+2.9***

1ICsg 22.3 M g/ml

HL-60 cells 2x10%/ml  were treated with PMEEE-2-(1~4),PMEEE3flaf for 96 hrs,
Data was presented as mean = SD from three separate experiments.
p 005 **p 0.01 ***p 0.001 comparedwith control.



PMEEE-2-1 PMEEE-2-2 (Table.13.)
PMEEE-2-1-1 PMEEE-2-1-2 PMEEE-2-2-E = PMEEE-2-2-fh
PMEEE-2-1-2 PMEEE-2-1-3
TLC
PMEEE-2-2-E Dadzein
Genitein

Tablel1l3. MTT assay and NBT assay on HL-60 cellstreated with
PMEEE-2-(1~4), PMEEE-2-2-E, PMEEE-2-2fh for 96 hrs

Conc. (1 gml MTT assays %  NBT assays %

Control 0 100.0+1.1 3.8+0.7
PMEEE-2-1-1 2.5 04.1+ 1.5%** 40+1.1
5 77.8+5.2%%* 6.1+ 0.7+
10 54.3 + 4.9%** 8.7+ 0.9**
PMEEE-2-1-2 2.5 84.9 + 3.7%** 6.0+ 0.5*
5 49.1 +9.8%+* 13.842.6%*
10 19.1 + 4.1%** Death
ICso 5 M gml
PMEEE-2-1-3 25 45.8 + 5.2 ** 11.621.6%*
5 43,5+ 0.64+* 15,4435+
10 17.8 % 4.3** Death
ICsp 2.5 M g/ml
PM EEE-2-1-4 2.5 121.447.5** 3.3+06
5 120.5+7.8** 47+08
10 85.2 £3.1%** 7.7+1.8"
PMEEE-2-2-E 5 83.1+2.8%** 6.5+ 1.5%*
10 58.4 + 3.8%** 0.9+ 1.4%**
25 13.6 4 3.1%** Death
ICsp 13.8 V] g/ml
PMEEE-2-2-fh 5 101.1#5.9 3.7+ 0.3***
10 88.4 + 3.2%* 6.5+ 1.3+
25 44,1 +3.1%+* 11.241.8%++

ICso 23.0 p gml
HL-60 cells 2x10*ml  were treated with PMEEE-2-1-(1~4) and PMEEE-2-2-E(fh) for 96
hrs.Data was presented as mean + SD from three separate experiments.
p 005 **p 0.01 ***p 0.001 comparedwith control.




PMEEE-2-1-2  PMEEE-2-2-3
ICs, 20 p g/ml

Table14. MTT assay and NBT assay on HL-60 cellstreated with
PMEEE-2-1-2,3-(1~5), PreMi for 96 hrs

Conc p gml MTT assays %  NBT assays %

Control 0 100.0£1.1 3.8+13

PMEEE-2-1-2.3-1 2.5 113.2+3.0*** 1.6+ 0.6%*
5 103.3+2.5* 25+ 0.5%**
10 97.7+£46 40+ 1.3**

ICsp 16.6 Y] g/ml

PMEEE-2-1-2.3-2 2.5 89.5+ 7.6* 40+ 1.2**
5 62.7 £ 3.1*** 8.0+ 1.4***
10 21.6 £ 3.3*** 21.0£1.3***

ICsp 6.7 M g/ml

PMEEE-2-1-2.3-3 25 83.1+5.4** 13.0£1.2***
5 414 +£6.4*** 21.8+2.4***
10 22,8+ 2.4*** Death

ICso 5 p gml

PMEEE-2-1-2.3-4 25 185.546.2 44+14
5 108.1£1.4 6.6 £ 0.2*
10 42.0+£2.9%** 8.4+ 1.2¢**

PMEEE-2-1-2.2-5 2.5 182.5+£3.6 6.0+ 0.3*
5 167.145.1 6.6 +0.2*
10 161.6+£0.5 6.9+0.8*

PreMi 5 1731+£1.2 42+1.3

10 126.9+6.1 8.2+0.3**
25 52.9 £ 2.5%** 16.8£1.7***

ICsp 26.0 ] g/ml

HL-60 cells 2x10%ml were treated with PMEEE-2-1-2,3-(1-5) ,PreMifor 96 hrs.
Data was presented as mean + SD from three separate experiments.
*P 005 **p 001 ***p 0.001 comparedwith control.



Miroestrol Dadzein Genigen  Puerarin
Genigtin Wanko. Dadzin
control (table15.)

retinoicacid  posdtive

Table15. MTT assay and NBT assay on HL-60 cellstreated with all
compoundsfor 96 hrs

Conc p gml MTT assays %  NBT assays %
Control 0 100.0+1.1 0.7+0.3
RA 0.1y M 31.542 2% ** 87.8+ 0.8***
Genistein 25 785+ 4.1%%* 3.8+ 0.8*
5 51.8 +2.8*** 10.1+0.2***
10 13.2 + 1.9%** 20.0+3.9**
|C50: 207“ M
Genistin 10 48.8 + 3.7+** 13.2+0.7***
25 16.1 + 1.3*** 14.4+6.1*
50 12.3 + 3.1x** Death
|Cs0= 23.1y M
Daidzein 10 70.9 + 1.4*** 0.9+ 1.6***
25 41.7 + 4.0%** 13.742.2%**
40 24.8 +1.3x** 23.942 9x **
| Cso= 87.8u M
Daidzin 10 58.8 + 2.3*** 57+43
25 54.2 + 2 Gr** 20.8+0.8***
50 30.7 £ 2.7%** 43244 4***
|Cs0= 61.14 M
Miroestrol 10 90.1 + 2.7%** 3.5+ 1.3+
25 715+ 2.8*** 4.1+1.7%*
50 37.3+ 4.3 9.0+ 0.7***
| Cso= 113.4u M
Puerarin 10 110.8+4.2 2.8+0.8*
25 107.1+1.3 2.5+ 0.5%*
50 87.6 + 1.3 ** 4.7+ 0.3***

HL-60 cells 2x10*/ml  were treated with Genistein, Genistin,Daidzein, Daidzin,
Puerarin,Miroestrol for 96 hrs. Data was presented as mean = SD from three separate

experiments* p 0.05 **p 0.01

HL-60

MTT assay

***p 0.001 compared with control.

NBT assay



Puerarin Genigen  Genigin  HL-60
Genigeain

Dadzen Dadzin

Genigtein (1C5p=20.74 M) > Genigin (I1C5=23.1y M) >
Daidzin (I1Csy 611y M) > Dadzen(ICsx, 87.80 M) >
Miroestrol (1Csq 11344 M) > Puerarin

Genigin  Dadzin

PMEEE-1-(1-4) PMEEE-2-1 PMEEE-2-2fh



(44-55)

(80)

I (Fig.3)

UV 254nm Rate=1ml/min 30 RP-18)

ACN H,O HAC Time A B Curve
A 15:85:0.15 0 100 0 linear
B 35:65:0.15 60 0 100 linear

(Puerarin  Dadzin Genigtin  Daidzein ~ Genistein)
HPLC area
(Table
16)

Table 16. Puerarin, Daidzin, Genistin, Daidzein, Genistein



y ax b

Compound y peak area,x conc. mg/mi
Linear range Slope I ntercept r
nmg/mi a b
Puerarin 111.60-5.58 39882392.62  -62873.94 0.9997
Daidzin 210.00-2.10 53592029.55 -5930.90 0.9999
Genistin 20.00-1.25 87722003.04 52122.18 0.9997
Daidzein 20.00-1.00 134383856.43  -13913.73 0.9999
Genistein 39.00-1.95 17946190.20 5198.92 0.9999
Tablel7.
Intraday n=3 Interday n=3
Retention Time mean £tSD. R.SD
Puerarin 5.84 +0.013 0.23 5.81 +0.029 05
Daidzin 9.78 +0.208 2.13 9.87 +0.253 257
Genistin 17.01 £0.017 0.10 16.95 +0.026 0.15
Daidzein 30.64 +0.029 0.09 30.70 +0.043 0.14
Genistein 45.45 +0.3195 0.70 45.36 +0.3510 0.77

precision



intraday

interday
RSD ab cde
RSD 3
0.09 213
0.14 257
0.085 2.96 0.069 258
(Table18-22.)
Table 18. Puerarin n 3
conc. | ntraday Interday
no/ml meantSD. R.SD meantSD. R.SD
111.60 4368542+28259.76 0.65 4381018+23130.24 0.53
55.80 2210249+8637.64 0.39 2219143+1530.82 0.069
11.16 322770+1286.00 0.40 322609+2506.00 0.78
5.58 190887+710.73 0.37 192284+1745.50 0.91
Table 19. Daidzin n 3
Conc. Intraday Interday
nmg/mi meantSD. R.SD meantSD.  R.SD
210.00 11078716+182604.08 1.65 11541308+185189.88 1.60
21.00 1172634+9845.16 0.84 1145277+9697.48 0.85
4.20 210378+2983.15 1.42 210401+5419.91 2.58
2.10 102214+997.99 0.98 90243+1729.14 1.74




Table 20. Genigtin n
conc. |ntraday Interday
no/ml meantSD. R.SD meantSD. R.SD
20.00 1805423+8497.11 0.47 1816702+7315.49 0.40
10.00 1046081+8014.85 0.77 1057078+3930.67 0.37
2.50 275733+£2950.01 1.07 279081+3306.98 1.18
1.25 176133+£3445.52 1.96 178078+1801.38 1.01
Table21. Daidzein n
conc. |ntraday | nterday
ng/ml meantSD. R.SD meantSD. R.SD
20.00 2684754+79362.38 2.96 2806100+41356.22 1.47
10.00 1306555+34112.41 2.61 1342095+30622.21 2.28
2.00 256367+4858.33  1.90 257480+£5097.23 1.98
1.00 131336+4455.35 2.39 132770+2209.34 1.66
Table22. Genigtein n
conc, | ntraday | nter day
ng/ml meartS.D. R.SD meantS.D. R.SD
39.0 710343+£6868.50 0.97 699427+£14641.72 2.09
19.5 360661+1252.96 0.35 362741+1200.71 0.33
3.9 76777+65.07 0.085 76680+832.34 1.09
1.95 42242+141.74 0.34 42372+94.19 0.22

(recovery)



Puerarin Daidzin  Genigin Dadzan  Genisten

96.1 -104.8
(Table 23)
Table 23. Puerarin, Daidzin, Genistin, Daidzein, Genistein
Constituent Puerarin Daidzin Genistin Daidzein  Genistein
PM meantS.D 100.93 99.30 101.20 103.13 99.17
PL1 meantS.D 102.73 101.63 97.933 98.73 101.63
PL2 meatS.D 99.57 101.37 101.67 101.53 101.17
PL3 meantS.D 102.87 99.57 100.63 102.13 101.33
PT meatS.D 102.97 103.87 99.97 98.57 100.80

PP meantS.D 99.43 101.60 102.30 98.93 101.63




Table24

(Puerarin Daidzin Genigtin

Daidzein  Genigtein)

Table24.

PL1
PL2

PL3
PT
PP

10 10 70% 10
30 10

10 70% 50%

HPLC

PP PL3 PT PL1 PL2.(Table.25& Fig.4)

Table25.

50%

HPLC

PM1 PM



PM PM1 PL1 PL2 PL3 PT PP
37.44 40.55 1357 | 11.30 1590 |[15.06 |17.02
PM PL1 PL2 PL3 PT PP
Table27 Fig.5 6 7 8 9
Chrom. 1-6
Table 26. mg/g
Puerarin Daidzin Genistin Daidzein Genistein
PM 7.55 0.56 0.0634 0.28 0.36
PM 1 0.53 0.22 0.0302 0.20 7.20
PL1 0.87 0.73 0.0692 0.20 0.19
PL2 3.78 0.39 0.0314 0.26 0.26
PL3 5.29 0.75 0.0665 0.29 0.22
PT 5.65 1.63 0.50 0.57 1.53
PP 6.23 1.76 0.59 0.90 3.18
Table 26. ,
Puerarin PT PP
Genistin 18.85
Dadzan 458
PL3 Puerarin

PL3 PL1

6




Puerarin  Daidzin
Genigtin
Puerarin 4.32
Dadzin  Genidin

Puerarin
Chrom. 1-6 PM PM1 PL1 PL2 PL3 PT
PT Puegain PT PP PL2 PL3 PM PL1 PM1
PT  Dadzn PT PP PL3 PL1 PL2 PM PM1
PP  Genidin PP PT PL1 PL3 PM PL2 PM1
PP  Dadzan PP PT PL3 PM PL2 PM1 PL1
PM1 Genigen PM1 PT PP PL2 PL3 PL1 PM



UV 254nm Rate=1ml/min 30 RP-18)

ACN H,O HAC Time A B Curve
A 15:85:0.15 0 100 0 linear
B 35:65:0.15 60 0 100 linear

Tabl e 27.




Table28., Fig.10.

Table 28.
Root Stem L eaf tRoot tStem tSeed
19.21 12.57 29.50 45.52 10.99 28.34
Root Stem Leaf tRoot tStem tSeed
Table29. Fig.11 12 13 14 15
(Chrom. 7-12)
Table.29. mg/g
Puerarin Daidzin Genistin Daidzein Genistain
Root 0.35 0.27 0.040 0.019 0.02
Stem 0.037 0.33 0.0038 0.015
L eaf 1.35 0.0033 0.0034
tRoot 0.13 0.66 0.026 0.024
tStem 0.042 0.052 0.014 0.0045
tSeed 0.24 1.00 0.043 0.0036
mir oestr ol




11

1.2 ( Miroestrol  Genistin  Retention time
MIRT  GIRT Miroestrol Miro)
Acetonitrile H,O HAC 15 8 015®35 65 0.15
miroestrol  retentiontime  18.00min genistin
17.01min

miro miro

a. RP-18
-~ miro genidin Cosmosl|
b. Cosmosii AR

-~ miro genidin genistin



[

81

82

i Uv

miro

miro

uv 254am UV 21/nm

230nm
81
250-254nm
10-11
uv 285nm,
Uv 285mm
\%

83

retention time

86,88

Uv 254nm
miro

miro

Uv 217/nm

retention time

UV  285nm uv

Uuv 254nm

uv 217nm

miroestrol



ACN H,O HAC 15 8 0.15

MIRT 27.4min
GRT RT 26.6min
retention time miro

genigtin uv
1.21

A. [/

1 UV
uv
a.uUv 254nm rate Iml/min  column RP18

ACN H,O HAC MiRT 60min ACN

8 92 0.15
ACN H,O HAC MIRT 54.12min miro  genistin
12 88 0.15
ACN H,O HAC MIRT 42.69min miro  genistin
13 87 0.15 GIRT 41.86min
ACN H,O HAC MIRT 27.7min miro  genistin
15 85 0.15 GIRT 26.8min Miro
ACN H,O HAC MIRT 23.85min miro  genistin
20 80 0.15 GIRT 22.9min

Miro UV 254nm

bUV 217nm rae I1Iml/min column RP-18

- HAC Uv 217nm HAC
ACN H,O 8 92 Miro60min ACN

ACN H,O 12 88

MIRT 53.31min

miro _ genistin




ACN H,O 13 87 MIiRT 42.78min miro  genistin
GiRT 40.95min
ACN H,O 15 85 MIRT 27.5min miro  genistin
GiRT  26.5min
ACN H,O 20 80 MIRT 23.55min miro  genistin
GIRT 22.49min
uv 254nm Miro UV 217nm
genigtin
cUV 285nm rate 1ml/min  column RP-18
ACN H,O HAC Miro 60min ACN
8 92 0.15
ACN HO HAC MIRT 53.88min miro  genistin
12 88 0.15
ACN H,O HAC MIRT 42.86min miro  genistin
13 87 0.15 GIRT 41.98min
ACN H,O HAC MIRT 27.2min miro  genistin
15 85 0.15 GIRT 26.4min
ACN H,O HAC MIRT 23.67min miro  genistin
20 80 0.15 GIRT 22.32min
UV 285nm miro  genistin
genistin miro
genistin miro 107
miro
genistin -~ miro uv
230nm genistin UV  230nm
genistin - miro
2

uv




a.uUVv 254nm

i rae 0.5ml/min

ACN HO HAC
15 85 0.15

MiRT 48.593min

genistin

miro

b.UV 217nm

i rate 0.5ml/min

CAN HO 15
85

MIRT  48.593min

genistin

miro

c.UVvV 285nm

I rae 0.5ml/min

ACN HO HAC
15 85 0.15

MIRT 48.593min

genistin

miro

81

a.uv 254nm rate

Miro

uv

Iml/min  column

RP-18




MeOH H20 32 68 MIiRT 25.42min miro  genistin
MeOH H20 30 70 MIiRT 23.65min
GIRT 20.32min
1~10min
Miro
MeOH H20 HAC MIiRT 23.58min
30 70 0.1 GIRT 20.42min
MeOH H20 25 75 MIRT 35.12min miro  genistin
GIRT 33.62min
MeOH H20 HAC MIRT 35.18min miro  genistin
25 75 0.1 GIRT 33.57min
b.UvV 217nm rate 1ml/min column RP-18
MeOH H20 32 68 MIRT 25.93min miro  genistin
MeOH H20 30 70 MIiRT 23.37min
GIRT 20.16min 1~10min
Miro
MeOH H20 HAC MIRT 23.71min
30 70 0.1 GIRT 20.38min
MeOH H20 25 75 MiRT 35.46min miro  genistin
GIRT 33.58min
MeOH H20 HAC MIiRT 34.97min miro  genistin
25 75 01 GIRT 33.11min
cUV 285nm rae 1ml/min column RP18
MeOH H20 32 68 |MIRT 25.17min miro genistin
MeOH H20 30 70 |[MIRT 23.86min
GIRT 20.74min 1~10min
Miro
MeOH H20 HAC |MIiRT 23.49min
30 70 0.1 GIRT 20.66min




MeOH H20 25 75 |MIiRT 34.87min miro  genistin
GIRT 33.22min
MeOH H20 HAC MIRT 35.12min miro  genistin
25 75 01 GIRT 33.19min
2 (rate  0.6ml/min)
uv
auVv 254nm
MeOH H20 25 75 MiRT 34.19min
GIRT 36.77min
b.UV 217nm
MeOH H20 25 75 MIRT 34.19min
GIRT 36.77/min
c.UV 285nm
MeOH H20 25 75 MIRT 34.19min
GIRT 36.77/min
122
A. /1
1 UV

uv

aUVv 254nm rate 1Imli/min column RP-18



A:

B:

ACN H20 HAC Time| A B Curve | MiRT | GIRT
15 85 0.15 (min) | (min)
0 100 0 linear
ACN H20 HAC _ 252 | 267
35 65 0.15 60 50 50 | linear
Miro Genigin
Miro
b.UV 217nm rae 1ml/min column RP-18
ACN H20 HAC . MIiRT | GIRT
15 85 0.15 Time| A B Cuvel miny | (min)
0 100 0 linear
ACN H20 HAC | 5.5 273
35 65 0.15 60 50 50 | linear
Miro  Genigin
c.UV 285nm race 1mli/min column RP-18
ACN H20 HAC Time| A B Curve | MiRT | GIRT
15 85 0.15 (min) | (min)
0 100 0 linear
ACN H20 HAC _ 259 278
35 65 0.15 60 50 50 | linear
Miro  Genigin
uv
a.uUVv 254nm

| rate 0.6 ml/min




ACN
15

ACN
35

[ rate 0.6 ml/min

ACN
15

ACN
35

ACN
15

ACN
35

b.Uv

| rate 0.6 ml/min

ACN H20 HAC
15 8 0.15

B: ACN H20 HAC

A:

H20 HAC
85 0.15

H20 HAC
65 0.15

H20 HAC
85 0.15

H20 HAC
65 0.15

rate 0.8ml/min

H20 HAC
85 0.15

H20 HAC
65 0.15

217nm

Time| A B Curve | MIRT | GIRT
(min) | (min)

0 100 0 linear
, 31.23 | 29.98

60 50 50 linear

Miro

Time| A B Curve | MIRT | GIRT
(min) | (min)

0 100 0 linear
. 34.08 | 33.24

60 70 30 linear
Time| A B Curve | MIRT | GIRT
(min) | (min)

0 100 0 linear
: 2297 | 24.38

60 50 50 linear
Time| A B Curve | MIRT | GIRT
(min) | (min)
0 100 0 linear | 30.99 | 29.31




35 65 0.5 60 | 50 [ 50 | linear | |

B
[ rate 0.6 ml/min
A ACN H20 HAC Time| A B Curve | MIRT | GIRT
' 15 85 0.15 (min) | (min)
0 100 0 linear
g. ACN H20 HAC _ 3467 | 3335
35 65 0.15 60 70 30 | linear
[11 rate 0.8ml/min
A ACN H20 HAC Time| A B Curve | MIRT | GIRT
' 15 85 0.15 (min) | (min)
0 100 0 linear
g. ACN H20 HAC , 2316 | 2454
35 65 015 60 50 50 | linear
c.UV 285nm
I rate 0.6 ml/min
A ACN H20 HAC Time| A B Curve | MIRT | GIRT
' 15 85 0.15 (min) | (min)
0 100 0 linear
g. ACN H20 HAC _ 3054 | 28.79
35 65 0.15 60 50 50 | linear




[ rate 0.6 ml/min

ACN H20 HAC
15 85 0.15

ACN H20 HAC
35 65 0.15

11 rate 0.8ml/min

ACN H20 HAC
15 85 0.15

ACN H20 HAC
35 65 0.15

uv

a.uVv 254nm

Time| A B Curve | MIRT | GIRT
(min) | (min)

0 100 0 linear
, 3498 | 32.76

60 70 30 linear
Time| A B Curve | MIRT | GIRT
(min) | (min)

0 100 0 linear
, 23.16 | 24.54

60 50 50 linear

0.6ml/min uv 217

B
uv

rate Iml/min column RP18




A MeoH H20
' 20 80
B MeoH H20
' 45 55

b.UV 217nm
A MeoH H20
: 20 80
B MeoH H20
' 45 55

c.UV 285nm
A MeoH H20
' 20 80
B MeoH H20
' 45 55
2

raae 1ml/min column

raae Imli/min column

aUVv 254nm (rate 0.6 ml/min)

MeoH H20

AY o0 80

Time| A B Curve | MIRT | GIRT
(min) | (min)
0 100 0 linear
, 10.98 | 21.57
60 0 100 | linear
RP18
Time| A B Curve | MIRT | GIRT
(min) | (min)
0 100 0 linear
, 1947 | 21.24
60 0 100 | linear
RP18
Time| A B Curve | MIRT | GIRT
(min) | (min)
0 100 0 linear
: 18.85 | 20.66
60 0 100 | linear
Time| A B Curve | MIRT | GIRT
(min) | (min)




MeoH H20

B 45 55

b.UV 217nm (rate 0.6 ml/min)

A MeoH H20
' 20 80
B MeoH H20
' 45 55
c.UV 285nm
A MeoH H20
' 20 80
B MeoH H20
' 45 55
miro

genistin

0 100 0 linear
- 30.27 | 32.15
60 0 100 | linear
Time| A B Curve | MIRT | GIRT
(min) | (min)
0 100 0 linear
- 31.18 | 32.95
60 0 100 | linear
Time| A B Curve | MIRT | GIRT
(min) | (min)
0 100 0 linear
. 30.86 | 33.57
60 0 100 | linear
genistin
genistin miro
miro miro



genistin -~ miro uv
230nm genistin UV 230nm
1.3
1 UV 230nm column RP-18 rate 0.8ml/min
A ACN H20 HAC Time| A B Curve | MiRT | GIRT
' 15 85 0.15 (min) | (min)
- ACN H20 HAC 0 50 50 linear
5 35 65 015 %0 | 50 | 50 T | 2000 | 2438
2 UV 230nm column RP-18 rate 0.6ml/min
(2)-1.
A ACN H20 HAC Time| A B Curve | MiRT | GIRT
" 15 8 015 (min) | (min)
. ACN H20 HAC 0 | 100 | 0 | linear
B: 3 65 015 P~ = 20 e 30.55 | 28.75
(2).1
A ACN H20 HAC Time| A B Curve | MIRT | GIRT
' 15 85 0.15 (min) | (min)
ACN H20 HAC 0 | 100 | O | linear
B: 33,83 | 32.00
35 65 015 60 70 30 | linear

3 UV

230nm column RP-18

rate 0.5ml/min




ACN

15

~ ACN

B: 35

4 UV

(4)-1.

ACN

A: 10

~ ACN

B: 35
(4)-2

ACN

A: 10

~ACN

B: 35
(4)-3.

~ ACN

A 10

~ ACN

B: 35

H20 HAC
85 0.15

H20 HAC
65 0.15

230nm column RP-18

H20 HAC
90 0.15

H20 HAC
65 0.15

H20 HAC
90 0.15

H20 HAC
65 0.15

H20 HAC
90 0.15

H20 HAC
65 0.15

Time| A B Curve | MIRT | GIRT
(min) | (min)
0 100 0 linear
, 39.23 | 37.00
60 70 30 linear
rate 0.4ml/min
Time| A B Curve | MIRT
(min)
0 75 25 linear
- 44.26
60 70 30 linear
Time| A B Curve | MIRT | GIRT
(min) | (min)
0 70 30 linear
. 4131 | 3851
60 65 35 linear
Time| A B Curve | MIRT | GIRT
(min) | (min)
0 45 55 linear
, 33.2 | 31.0
60 43 57 linear




(4)-4.

N ACN H20 HAC 20 80 015
MIRT 31.54min
GRT 35.81min
Genigtin
Miro

5 UV 230nm column RP-18 rate 0.3ml/min

(5)-1

Time| A B Curve | MIRT | GIRT

~ ACN H20 HAC (min) | (min)
Al 10 90 015 10 |20 80 |linear

15 60 40 linear
20 57 43 linear 12.00 | 11.57

- ACN H20 HAC -

B: B 65 0415 30 56 44 linear
60 55 45 linear

i Miro Genigin

(5-2. i ACN H20 HAC 22 78 015
i MIRT 27.35min
GIRT 31.43min

i Genigtin

Miro

(5-3.. i ACN H20 HAC 20 80 0.15
i MIRT 35.34min




GIRT 40.23min
i Genigtin
Miro

( JACN H20 HAC 20 80 0.15,rate 03ml/min RT
Miro
( )ACN H20 HAC 22 78 0.15rate 03ml/min RT

( )ACN H20 HAC 20 80 0.15,rate 04ml/min RT

o MiRT GIRT
Miro
Miro
MiRT
22.1min 0.2 ml/min 0.3 ml/min
0.2 ml/min Miro
- 22.1min 0.3 ml/min Miro
Shimadzu SPD-10A system
200~300nm uv Miroestrol

gq Miroestrol  HPLC qq

()

MIRT



Lichrospher RP-18
230nm

methylpar aben

30

ACN HXO HAc 20 8 015

34.6min
22 0.4 ml/min
22.1min 0.3 ml/min
37min 0.3 ml/min
45min 0.4 ml/min
60min 0.4 ml/min
miroestrol
Miroestrol
HRLC |y 467.07x 0369
area

ratio
iy

T T T T T 1
0.000 0.005 0.010 0.015 0.020 0.025



intraday

interday
RSD Table.30.
115 0.06 114
Table. 30. Miroestrol n
Conc. Intraday Interday
ug/mi meantSD. R.S.D meantSD. R.SD
20 9.01+0.00 0.00 9.02+0.0058 0.06
10 4.22+0.0058 0.14 4.23+0.0058 0.14
2 0.56+0.0003 0.05 0.57+0.0058 1.02
0.8 0.05+0.0005 1.15 0.05+0.0006 1.14
Constituent PM PM1 PM2 PO1 PO2 TPO BS
miro _meartS.D 102.6| 101.8 | 1005 | 103.1 | 983 | 102.2 | 98.7
miro 98.3 -103.1

mir oestrol




miro
miro

miro

miro

Table31.

PP PL3 tRoot tStem

miro

Table31)
Chrom. 13-19

miro

miro

Table32. Fig.16

PM1

PM2 PP PL3




37.44 40.55 0.68 17.02 15.90
Root Stem tRoot tStem BS
19.21 12.57 45.52 10.99 21.06
tRoot PM1 PM BS Root PP PL3 Seam tStem PM2
Table33. mg/g
PM PM1 PM2 PP PL3
miroestrol 2.51x10?! 4.48x102 | 4.03x102 0 0
Root Stem tRoot tStem BS
1.28x1072 4.96x10° | 5.29x107? 0 0
PM tRoot PM1 PM2 Root Stem BS PP PL3 tStem

Pueraria lobata (W penow-) Onwi.
20

(84)

(31)

Pueraria thomsonii Beyty.

85




(86-88)

(86-88)

250nm 250nm

puerarin

y 0.0365 49.297x
. r 0.9993

T T T T 1
0.000 0.005 0.010 0.015 0.020 0.025



Table34. Puerarin n
Conc. Intraday Inter day
ng/ml meantS.D. R.SD meantSD. R.SD
20 1.593+0.00058 0.036 1.594+0 O

4 0.472+0.00058 0.12 0.473+£0.00058 0.12
2 0.257+0.00058 0.22 0.257+0.001 0.39
1 0.133+£0.00058 0.43 0.134+0.001 0.75
0.5 0.073:0 O 0.0733+0.0006 0.79
Table35.
PM 98.7 PM Root 102.4
PM1 97.2 PM Stem 100.9
PL1 103.5 PM  Leaf 101.9
PL2 101.4 PM tRoot 104.8
PL3 103.8 PM  tSeed 102.6
PP 99.6 PM t Stem 97.2
PT 104.6




(Table 36.& Fig.18)

Table 36.

PM PL PT PP

PM Calli No No

PM 1.38 Root 0.18 | tRoot 0.50 PL1 0.62 PT 1.6

PM1 | 0.99 Stem | 039 | tStem 0.63 PL2 0.57 PP 0.93

L eaf 012 | tSeed 0.73 PL3 0.82

PT PM PM1 PP PL3 tSeed tStem
PL1 PL2 tRoot Stem Root Leaf

Table. 36.

1
1.4

2 PL3 PL1 PL2 PL1




PL3

PL2

cdlus

1.7

2.7



Pueraria Mirifica

(Miroestral) (Puerarin) (Daidzein)
(Genigtein)
HL-60 MTT assay NBT assay

Genistein (1C5=0.02u M) > Genistin (IC5,=0.023u M ) >
Daidzin  (ICs, 0.06u M)> Daidzein(ICs, 0.08u M) >
Miroestrol(ICs, 011y M) >  Puerarin



(22-23)(27)

(Genistin)
(Genistein)
17 -
(Puerarin)
(PM)
(Daidzin)
(PP)

(Genigtein)

(PM1)

HL-60
ICso= 0.11mM 1940 9
(Daidzin)  HL-60
(Daidzein)
(PP) (PT)
(Genistin) (Daidzein)
(PT)
(PP) (PT)

(PM)



(PP)

(PT)

()

(1-3)

(6)

uv

1960

()



(PT) (PM) (PM1)
cdlus

BS

dadzin
(genigtin) Wako
(miroestral) dadzein (genistein)



puerarin

(HL-60 cdl line)
Human promyelocytic leukemia cells( )
RPMI 1640 culture medium American

Type Culture Collection (Maryland USA)

1. Merck
CD30D(Methanol-d,,Deuteration Degree 99.5%)
DM SO(Dimethyl sulfoxide-dg, Deuteration Degree 99.5%)
KH,PO, NaHPO, KCI NaCl
Dimethyl sulfoxide ( DMSO)
Phenylacetate ( PA )

2. Tedia
n-Hexane Chloroform Ethyl acetate Methanol(ACS)
Acetonitrile Methanol Glacial acetic acid (LC grade)
3. deionized water Milli-Q system

1)
1. TLC Aluminum sheets silicagel 60 F,s, pre-coated 25 sheets
2.Silicagel 60 (70— 230 mesh) (Merck)
3.TLC plates RP-18 F254s pre-coated 25 plates
4.HP-20(Diaion)(NIPPON RESSUI CO.,Japan)
5.LH-20(Sephadex)(25-100mm)(Pharmacia Fine Chemicals,Sweden)
6.RP-8(LiChroprep, Art. 11804)(Merck)
)



B5 medium(Sigma CO.)
Benzylamimopuring(BA)(Sigma CO.)
Picrolam(Sigma Co.)

©)
RP-18 4.6x250mm Merck NO 510705 Cosmosil column
20ul injector
0.45 mm (Kimble. Co.)
4
1. SigmaChemica Co. (S. Louis MO)

Phorbol 12-myristate 13-acetate ( PMA )
Trypan blue solution  0.4%
Ribonuclease A ( RNase)
Propidium lodide ( Pl )
MTT( 3-(4,5-dimethylthiazol-2-yl)-2,5-di phenyltetrazolium bromide )
2. TCl ( Tokyokase Tokyo Japan)
Nitroblue tetrazolium ( NBT )

3. BIOWEST
RPMI 1640 culture medium
Fetal bovine serum ( FBS)

4, Gibco laboratories ( Grand Isand, NY )
Antibiotics ( Penicillin, Streptomycin )
L-Glutamine
10x Dulbecco’s Hanks balanced salt solution
10x Dulbecco’s Phosphate-Buffered Saline

5. BASO diagnostic, Inc.Taiwan
Liu A solution

Liu B solution

() (Melting Point Apparatus)
Y anaco MP-500D



(

(

(

(

(

(

(

)

)

)

)

)

40- 500

(Mass Spectrophotometer)
El Mass VG Platform || GC-MS instrument Shimadzu
QP-1100EX 70 eV mz (

)
(Nuclear Magnetic Resonance Spectrometer)

Bruker ADVANCE DPX-200

FT-NMR Spectrometer ( )
0 (ppm) TMS (tetramethylsilane) O ppm
J Hz S (snglet) d
(doublet) t (triplet) ¢ (quartet) m
(multiplet)

(Infrared Spectrophotometer)

Nicolet Impact 400 FT-IR Spectrophotometer

(KBr) cm™
) - (UV-Visible Spectrophotometer)
- Shimadzu UV-160A UV-Visble
Recording Spectrophotometer
max) nm loge molar absorptivity
(Element Analyzer)
Perkin Elmer PE 2400 Series || CHNSO Analyzer
+ 0.4% (
)
(UV Equipment)
CAMAG UV-Cabinet I 254 nm

366 nm

)

(A



()

() 0.1mg

( ) HPLC  Shimadzu 6A system

Shimadzu LC-6A pump
Shimadzu SPD-6AV Uvdetector

Shimadzu C-R3A recorder

SCL-6A system controller

C )

( ) microfiltration assemblies

C )
Becton Dickinson Flow Cytometry

(Laminar Flow )
( Olympus CH-20)
( Nikon Ellipse TE300)
( Hettich zentrifugen )
(37 5 CO, Incubator)
(37  Incubator)
( Hemocytometer )
ELISA reader ( Enzyme-Linked Immunosorbent Assay )



(Puerariamirifica) 3.3Kg.

(Leguminosae) (Puraria)
(Pueraria mirifica). : 45~50
: 8 (MeOH
extracts)457 g 390g 14.6% 13.8%
(MeOH extracts)457g 1L
500ml
1449(MP) (Filtrate)(M) 3L emulsion
5L (EtoAc)1.1L 11 (ME)24.393g,
(MW)2499 (ME)24.3931g  400mLMeOH
8L (5%MeOH) CHCl; 550mL 40
CHCl; (MEC-1)7.30879 CHCl; 21-40

CHCI3  2.6957g MEW(SL) (Scheme6)



Pueraria Mirifica Airy Shaw & Suvatabandhu

dried roots
3.3 kg
extracted with MeOH 30L x8(45-55 )
& concentrated
MeOH Extracts(PMM )
457 g
dissolve with MeOH(1L)
| wash with MeOH(0.5L x4)
Filtrate Precipitate(PMMP)
3L 144 g
| H,0 (5L )/ EtOAC (1.1Lx11)
H20 Layer(PMMW) EtOAc Layer(PMME)
2509 24.3931 g
5%MeOH(8L)/ CHCI3(0.55L x40)
I 550 mLx1-20 | 550mLx21-40

CHCI3 Layer CHCIz Layer H20 Layer
(PMMEC-1) (PMMEC-2) (PMMEW)
7.3087 g 2.6957 g 8L

Scheme 6. The first time extraction and partition of dried roots of
Pueraria MirificaAiry Shaw & Suvatabandhu

PMMEW
8L
| Diaion(HP-20F 10.7 x30 cm _
H,0 20%MeOH 50%MeOH MeOH CHCl;MeOH=1:1
ppt CHCl,
MEWH-1 MEWH-2 MEWH-3 MEWH-4M 4f MEWH-5
720119 037119 1.0166 ¢ 43244g 05431y 1.208lg
70%MeOH
C:M:W=20:10:1 LH-201= " aaem
PRt | [ | | | |
AM-1 4M-2 4M-3 4M-4 IM-5 4M-6  4M-7
S(;\I C:M:W=20:10:1
2F 6.2x10.1cm
; I I
Puerarin( ) 4.2 AM-2-2
23mg S0, |CEA=L1
F 6.2x8.7cm
I | I
-2-1-1 -2-1-2 -2-1-3
so F:EAzl:l PTLC
2.6x34.5cm C.EA=17

| ! \ / ! |
-2-1-1 -2-1-1 211 212 -2-1-2
-1 - -3 -2 -3

RP-8
F 3.6x35cm

MPLC

Miroestrol( )4mg

Scheme 7. The first time isolation and fractions of dried roots of
Pueraria Mirifica Airy Shaw & Suvatabandhu



Pueraria Mirifica Airy Shaw & Suvatabandhu

dried roots
14.1 kg
extracted with MeOH 30L x8(45-55 )
EtOH ext.(PME)
4.168g kg
H20 (6L )/ EtOAc (0.4Lx11)
[ |
EtOAC layer H,0 layer
PMEE PMEW
167.5259 167.525 g
| 759%Et0H(3.25L )/ n-Hexane(1.5L x3)
| I
n-Hexane layer Emulsion 75%EtOH layer
PMEEN PMEEE1 PMEEE
67.526 g 6.995 g 71.054 g

Scheme 8. The second time extraction and partition of dried roots of
Pueraria Mirifica Airy Shaw & Suvatabandhu



75%EtOH layer

PMEEE
71.054g
CHCI
Si02 F 96?<10cm )
c CE=11 c EA=1:1 5 3L EA EA:M=11 (M
|1.5L | 121 }ppt |3L | 2L |3L
EEE-1 EEE-2 EEE3 3FL EEE4 EEES EEE-6
0.7177g 15.8162¢g 16.0130g LH-20 |70%MeOH  7.4445g  6.7676g 7.32229
S C:EA=50:1 Oz C:M=20:1 EA:n-H:MeOH 5.1x44cm
% |F 34x50cm F 45><55cm S0 | = 45:45:6
by sk F 7.1x16cm  Compound( )
1 [T T 1 20m
04198 g
801309 1.0 19g11349g g 1 2 3 4 5 6
C:M= 25 1 C:EA=10:1
F 4.6x44cm F 3.1x14cm
[ [
C:EA=10: 1
CMSIZ(S)I‘ F 3.1x14cm| SO _ z o 3
F 4.1x43cm Si0, | C:M=20:1
| Fp F 4.4x34cm
2 5 | |
C:M=20:1| MeOH
i Op 2 3
F 4.5x55cm Acetone 70%MeOH
LH-20 F 6x38cm
Compound( ) | [ [
PTLC 24mg 1 2 3 4 5
C:EA=1:3 S0,
|
Compound () F 4.5x55cm
émg Compound ()
21mg

Scheme 9. The second time isolation and purification of dried roots of
Pueraria MirificaAiry Shaw & Suvatabandhu

PBS 1X ( Phosphate Buffered Saline)
NaCl80g KClI0.2g NaHPO,1.15g KH,PO,0.2g



1000 mi pH=70~74
NBT solution ( Nitroblue tetrazolium )
NBT 20 mg 20 ml 1xHanks balanced salt

solution PMA 100u g
MTT solution
MTT 5mg/ ml
(HL-60 cells) 102
HL-60 cdls 37 9%5% 5% CO,

10 % ( Fetal bovine serum, FBS) 1 % L-glutamine 100
unit / ml Penicillin 100 ul / ml Streptomycin (RPMI-1640
medium ) Trypan blue

1~2 x10°/ ml %
% 2~8
(treatment )

Dimethyl sulfoxide( DM SO )

-20 DMSO
DMSO HL-60 cdls
75
(HL-60 cells)
103-104
HL-60cdls 1.5 x10*/ ml 10 % (FBS)
1 % L-glutamine 100 unit/ ml Penicillin 100 ul / ml Streptomycin
( RPMI-1640 medium) 24-wdls
1ml well 1u | 37

B % 5%CO, :
MTT-proliferation assay



well 50u | 96-wdlls plates
10u | MTT solution (5mg/ml) 37 4
DMSO( 150 ml / well ) ELASA Reader 570
nm ODsy

Proliferation (% ) = Sample ODs;q / Cont. ODs;¢ %100 %

(HL-60cells)
M or phology assay '®
HL-60cdls 15 x10*/ml 10 %
(FBS) 1% L-glutamine 100 unit/ ml Penicillin 100 ul / mi
Streptomycin ( RPMI1-1640 medium ) 24-wells
Iml wdll u |
37 %% 5% CO, :
Morphology assay
well 800u | 1.5ml 1200
r.p.m 5 200u | HBSS ( Hanks balanced salt
solution) 1200 r.p.m 5
5u |
0.8 ml Liu A solution
10 1.5ml LiuB solution  LiusA solution

30

NBT Reduction Assay '®

HL-60cdls 1.5 x10*/ml 10 %
(FBS) 100 unit/ ml Penicillin 100 ul / ml Streptomycin
( RPM1-1640 medium) 24-wdls
1ml well 1u | 37
9%5% 5% CO, NBT

reduction assay



wdll 750u | 1.5ml 1500

r.p.m 5 200u | HBSS ( Hanks balanced salt
solution) 1500 r.p.m 5 70
M | NBT solution ( 1 mg/ ml nitroblue tetrazolium ( NBT ) & 200 |/ ml
phorbol 12- myristate 13- acetate ( PMA ) ) 37

30 1500 r.p.m 5 100
U | HBSS 70 % Ethanaol

( 200 )
Differentiation (% ) = / x100
%
1/2MS ( )
kinetin 2 ppm

Picrolam1ppm B5

BA 2ppm  Picrolam 1 ppm
B5 Kinetin 1 ppm
Picrolam 1 ppm B5

1 Miroestrol
10mg  Miroestrol 10ml
0.Iml 0.05ml 0.025ml 0.0125ml



Puerarin
11.16mg  Puerarin 10ml
Im  02ml 0.1ml 0.05ml

Daidzin
105mg Dadzn 10ml
Iml 0.1ml 0.02ml 0.01ml
Genidtin
10mg  Genigtin 70 10ml
0.2ml  0.1ml 0.025ml 0.0125ml
Dadzein
10mg Dadzen 10ml
Iml 05mI 0.1ml 0.05ml
Genigtein
9.75mg  Genigten 25m|

Im 05ml O0.1ml 0.05ml

HPLC area



PM

PL
1 PL1

2 PL2

3 PL3

109

10ml

10g

10ml

110g

5ml

10ml

5ml

70
46.2mg
70
31mg
70
28.1mg
70
62.7/mg
70
33.3mg



10g
50 60
32.3mg 10ml

b 2 PP

109

50 60
69.2mg 10ml
1 precision
mean standard deviation S.D.

standard deviation R.S.D.

2 Detection limit

3 recovery

70

70

sgnal/noise  3/1

relative



1mg/1000ml  1mg/2000ml
10mg Puerarin

2000

12

3

250nm
250nm

Img/S0ml  1mg/250ml 1mg/500m

10mi
50 250 500 1000

70 50



mean standard deviation S.D.

relativestandard deviation R.S.D.

Miroestrol CyH»05
1.Colorless prisms(MeOH)
2.m.p.. 270-273



3.UV(MeOH)A max=218,255,285nm

4 MS(EI-MS)(70eV)(m/z):358

5 a 5=160°(MeOH)

6.IR(KBrA max = 3480,3403(0H),2950(CH), 1706( )

1661(0OCH=C),1623,1597,1511(aromatic) cm*

7H-NMR: 0.56(s20-H) , 1.23(s21-H) , 1.88(dd,19-H) , 1.99(br.t,19-H) ,
2.57(dd,16-H) , 2.43(d,13-H) , 2.74(ddd,12-H) , 2.89(d,16-H) , 3.31(s9-H) ,
3.69(s,18-H) , 6.30(d,4-H) , 6.50(dd,2-H) , 6.29(s,7-H) , 6.99(d,1-H)

8.CP-NMR: 22.5(20-C) , 32.4(21-C) , 37.9(11-C) , 40.7(19-C) , 51.0(13-C) ,
40.7(9-C) , 45.5(12-C) , 79.7(14-C) , 55.2(16-C) , 78.0(17-C) , 79.3(18-C) ,
103.6(4-C) , 116.3(8-C) , 112.0(2-C) , 113.5(10-C) , 131.2(1-C) ,
139.7(7-C) , 153.7(5-C) , 158.0(3-C) ,210.7(15-C)

Puerarin C,1H20g
1.White needles
2.m.p.: 187
3.UV(MeOH)A max=206,243,251,263,309nm
4.MS(EI-MS)(70eV)(m/z):416.37
5.1R(nujol)A max = 3372,1642,1615,1584 cmi™*
6.H-NMR: 3.52~3.56(br.3", 4" ,5"-H) , 3.78(dd,6"-H) , 3.88(dd,6"-H) ,
4.11(br.s,2"-H) , 5.09(d,1"-H) ,



6.84(d,3 5 -H) , 6.95(d,6-H) , 7.36(d,2 6 -H) ,
8.04(d,5-H) , 8.16(s,2-H)

7.CE-NMR: 61.1(6-C) , 70.0(4’-C) , 7142’ -C) , 74.0(1"-C) , 78.4(3' -C),
81.1(5’-C) , 111.5(8-C) , 114.6(6,3 5 -C) , 116.9(10-C) , 123.9(3-C) ,
126.5(5-C) , 122.6(1'-C) , 129.7(2 6 -C) , 152.8(2-C) , 156.4(4' -C) ,
157.0(9-C) , 162.9(7-C) , 176.6(4-C)

Daidzein C1sH100,4
1.White needles(CHCl;-MeOH recrystalized)
2.m.p.. 187
3.UV(MeOH)A max=206,243,251,263,309nm
4MSEI-MS)(70eV)(m/z):416.37
5.1R(nujol)A max = 3372,1642,1615,1584 cmi™*
6.H-NMR: 6.79(d,3 ,5-H) , 6.85(d,8-H) , 6.92(dd,6-H) , 7.36(d,2’ , 6'-H) ,
7.94(d,5-H) , 8.26(s,2-H)



7.CE-NMR: 102.3(8-C) , 115.2(3 5 -C) , 115.4(6-C) , 116.8(10-C) ,
122.8(1’-C) , 123.7(3-C) , 127.5(5-C) , 130.3(2'-C) , 130.3(6'-C) ,
153.0(2-C) , 157.58(9-C) , 157.7(4' -C) , 162.9(7-C) , 174.9(4-C)

Genistein Cy5H100,

1.White needles(CHCl,-MeOH recrystalized)

2.m.p.: 187

3.UV(MeOH)A max=206,243,251,263,309nm

4.MS(EI-MS)(70eV)(m/z):416.37

5. o p=+286°(c=0.1,EtOH)

6.IR(nujol)A max = 3372,1642,1615,1584 cm*

7.H-NMR: 6.21(d,6-H) , 6.37(d,8-H) , 6.80(d,3 5 -H) , 7.36(d,2" 6 -H) ,
8.30(s, 2-H) , 12.94(s,5-OH)

8.C-NMR: 93.9(8-C) , 99.2(6-C) , 104.7(10-C) , 115.3(3 ,5-C),
121.4(1'-C) , 122.5(3-C) , 130.4(2' 4 -C) , 154.2(2-C) , 157.2(4' -C) ,
157.6(9-C) , 162.9(7-C) , 164.5(5-C) , 180.4(4-C)



