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Extraction of Genistein and Biochanin A
From Chinese Traditional Herb by

Molecularly Imprinted Polymers

Tse-Chuan Chou
National Cheng Kung University

ABSTRACT

Molecular imprinted technique was substantial succeeded in the field of
biomolecular sensor and solid phase extraction. Molecularly imprinting polymers
(MIPs) are polymeric materials possessing highly selective and affinitive properties.
Soybeans contain a variety of phytochemicals, and many beneficial effects have
been reported for the isoflavones. It is a challenge to separate and purify one
isoflavone deritive from extract from nature plants such as soybean and kudzu root
because the procedure of traditional is tedious and power comsumption. In this
study, we try to use the technique of MIP to replace the outmoded method of
separation and purification and focus on the recognition and purification of two
kinds of isoflavonoid deritives, genistein and biochanin A.

4’, 5, 7-trihydroxyisoflavone (genistein) was chosen as the template molecule
and two kinds of functional monomers, 4-vinylpyridine (4VP) and methacrylic acid
(MAA) were used respectively and ethylene glycol dimethacrylate (EGDMA) as
cross-linker in the ethanol solution to fabricate molecular imprinted polymers
(MIPs). The polymerization was initiated by thermal decomposition of initiator, 2,
2’-azobis-isobutyronitrile (AIBN). Micro-cavities are formed in MIPs and in theory
they are sterically and functionally complementary to target molecule. The binding
experiments are conducted to investigate the recognition of MIPs by using

127



PEEEER F2600 51

biochanin A and daidzein which have similar chemical structure to target molecule.
The binding capability of MIPs fabricated by 4VP for genistein is about 400 mg of
genistein per gram of polymer and this amount is four times the binding capability
for biochanin A and two times for daidzein. From the result of the rebinding
experiment by using the solution of soybean extraction, Genistein concentration in
the extraction solution from the rebinding Genistein-MIP particles is 135% higher
than the original extraction solution from the soybean. However the separation of

Genistein from the original solution is unsatisfied.

Keywords: soybeans, kudzu root, isoflavones, molecular imprinted, separation
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mole % 2 16 84 2
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80; mobile phase B : water+0.1%TFA(40%) 80
flow rate : 0.5ml/min ---before adding genistein soln.
70! wave length : 260nm 70
---after adding genistein soln.
60
50
2 E)
T ow S
30
20
10
0
10 10
0 1 2 3 4 5 6 7 8 9 10

B 3.1 41% 10mL 1 90% ethanol %t 0.500g 1% 134 % » & 60°C
Ty A B 30 A4 B s 5 HPLC A 4518 iF 2
AR

(=) F1* 10mL £7190% ethanol ¥+ 0.500g =% E 4 % > 2 60C T &7
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A5 A RT 30 2435 P o Rkt 0 Genistein > HPLC 4~ 17 )
P L HRFERFYL 7.5min Genistein *t§ 2B 2 F B P
ER A 95 02mg/100ml e b2 F B N, TiaE 05§ B
¥ % 7 3 P~ 40pg ¢ Genistein o 7 § B 4 5 6.7min Pl LY - &
+ fit % Daidzein 2_ ¥ fc'é o

Extraction of soybeam
- HPLC condition : ---Pure genistein soln.
45 . 45
mobile phase A : 90% ethanol (60%) (0.31mg/100ml)
mobile phase B : water+0.1%TFA(40%) 1 . o
40 flow rate : 0.5ml/min ---before adding genistein soln. 40
wave length : 260nm . o
35 after adding genistein soln. 35
30 30

\
25 O O 25

2 OH o =2
P T
20 Retention time=7.5min |20

15

10

5

0
0 1 2 3 4 5 6 7 8 9 10

Minutes

Bl 3.2 4% 10mL £790% ethanol ¥ 0.500g 1§ & # % > % 60°C
TR A BT 30 445 P 0 5 HPLC & 4718 #7118 2
AT R o

{w

(2) 2 10mL £190% ethanol % ;3 #l> & (7 = fFfiehg B 59 % o
Genistein ** HPLC ~ 7@l ¢ » EFFRFRF 95 75min FF
FFRF S 5 6.7min P| % - £ § Bk % Daidzein 2. $F % -
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extraction of soybean by ethanol

90
| — 1Ist --2nd — 3rd
1 Retention Time Retention Time ~ Retention Time HPLC condition : L0
mobile phase A : 90% ethanol (60%)
i mobile phase B : water+0.1%TFA(40%)
h flow rate : 0.5ml/min £70
H wave length : 260nm
i 60
£50
=
40 <
=]
30
r20
10
0
T T T T T T T T T T T T T T 10

8 9 10 1 12 13 14 15

Minutes

B 3.3 2 10mL #290% ethanol % ;3 #| » :&{7 = [F B e

5 HPLC A 47 15 #F

Jegt
_\7\.?
Y
1

RS

% 3.1 12 10mL 57290% ethanol % ;3 | » (T = FFELehg B4 &
B2 Py o
retention time(min) ug Error bar
Ist 7.503 18.05 0.277
2nd 7.535 7.28 0.022
3rd 7.580 6.21 0.004
Total 31.55

FI¥ d a2 Tk AR

Genistein 2. I*FBK{?%‘ % 18.05ug
6.21 ug ; 5fr= =x 2 Genistein =
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extraction of soybean by ethanol

20
[}
15 A
R=
)
z
5
& 10
G
1)
¥ °
L 4
5 .
0 T T T
1st extract 2nd extract 3rd extract

B 3.4 2 10mL 90% ethanol ;A #&| » £ F =2 IR Eeaf 2k %
B k& = £ 2. Genistein Z B~ 5 30ug e

(=) 12 10mL = acetonitrile 5 3 # > B 7= FFEE B FF 5% >
Genistein ** HPLC 4~ 7Bz ° > EFFFRF 95 75min F ¥
PFRF X 5 6.7min P E ¥ - 2 §F fr 2 Daidzein 2. # #c'E -

extraction of soybean by acetonitrile

> o
S 90
1 — 1st --2nd — 3rd

=1 Retention Time Retention Time Retention Time HPLC condition : Es0

-]

- 1 mobile phase A : pure ethanol (90%) (60%)

=1 mobile phase B : water+0.1%TFA(40%) [0

flow rate : 0.5ml/min 3

=5 wave length : 260nm F60

X £S0
5 =}
<3 F40 <
g E

S £30

S Retention time=7.5min £20

= a 10

- ~ 2

S \\ ©~
- S AN 0
= -10

"0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Minutes

B 3.5 ™ 10mL ¢ acetonitrile % ;2 #| » &7 = R g B8 5
B~ & HPLC A 47 {5 #F (8 2 A 47 Bl 3# -
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# 3.2 12 10mL #790% acetonitrile & 3 & & (7= Fefhg 2 4
SR Y
retention time(min) ug Error bar
Ist 7.573 7.75 0.0418
2nd 7.596 1.98 0.0102
3rd 7.668 1.45 0.0064
Total 11.18

extraction of soybean by acetonitrile

20
15 -
R
O
=2
5
& 10
Gy
)
on L
=
5 .
* [ J
0 T T T
1st extract 2nd extract 3rd extract

m\rt
fat
Sk
Y
4

Bl 3.6 10mL =7 90% acetonitrile ;% ] » & {7 = R B i
B k& = £ 2. Genistein ZB~F 5 10ug e

’f']'**__ﬁ’fﬁ’\”[za”'-rld %Mﬁj‘"/\% 32 ¢ » ¥ - =X
Genistein 2. 32§ 52 7.75ug > % = =x 5 1.98ug >
1.45ug ; & = =x 2 Gemstem;pBX;Eﬁ % 11.18ug °

A R
(= ) MIP (Genistein-4VP) %] %

LEE @ AFHRER L 2 ™ 4ok 33 57 o
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# 3.3 %% MIP (Genistein-4VP)#1i¢ * enfie % o

template functional monomer crosslinker initiator

amount genistein 4VP EGDMA AIBN
mg 27.9 91.7 91.7 17.9
mmole  0.109 0.872 4.58 0.109
L --- 93.6 865 ---
mole % 2 16 84 2

2.k B E iR b
A3 HORfes A 3 HORE S P A RS > 12 mesh200 1
mesh400 % & & 47 &F e 7% > B #:4;#7 Bl 5 37-74um 11 %
o] #% 37um ¢ particles & (A o
3.p A F R “,f p iRt
2 34 F1* ¥R 5 90%: ethanol ¥+*t MIP (Genistein-4VP)#

P AR O rek o

MIP MIP
(Genistein-4VP) (Biochanin A-4VP)
Template used (mg) 29.7 31.0
Template removed 20.3 20.8
by washing (mg)
Removal percentage 68% 67%

(= ) MIP(Genistein-MAA) % %
LEE DA HORRE L 4ok 35977

% 3.5 @ % MIP (Genistein-MAA)#7i¢ * erific Z o

template functional monomer crosslinker initiator

genistein MAA EGDMA  AIBN
mg 27.9 86.09 91.7 17.9
mmole  0.109 0.872 4.58 0.109
uL - 74.0 865 ---
mole % 2 16 84 2
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2. Rk iR b
A PR e e 3 BORE & F ks Bfe 0 14 mesh200 1 £
mesh400 452 & 47 & 4 &7 3E > P E RS B 5 37-74um 1 %
/] #% 37um ¢ particles & (A o
3.p A S RH % N i
# 3.6 F1* % & 5 90%: ethanol ¥+** MIP (Genistein-MAA)
?Op AR “,f PR o

MIP(Genistein-MAA)  MIP(Biochanin

A-MAA)
Template used (mg) 29.7 31.0
Template removed 4.01 2.82
by washing (mg)
Removal percentage 14% 9%

Z A RS g
(- ) & B > Genistein-MIPs ¥ ¥ Genistein it # 782 58

% 3.7 ™2 10™*M 1 Genistein solution i£ {7 v ¥ 2_ #cdf o

The amount of Genistein absorbed
Mono-me (ug/g of polymer) Imprinted efficiency
MIP NIP

T

37~74um  <37um  37~74um  <37um  37~74um  <37um

4VP 402.38 307.12 255.58 251.47 1.57 1.22
MAA 26.29 31.64 21.02 18.93 1.25 1.67
500
HE 0.074mm-0.037mm
[ <0.037mm
5 400 4
g
=
S
£ 300 4 ™
)
on —
=
'§ 200 -
&
4 100 1
2
0 Bl as

MIP(G-4VP) NIP(4VP) MIP(G-MAA) NIP(MAA)

B 3.7 2 10*M 1 Genistein solution i {7 ¥x Ht 2o Bl o
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4. 3.8 2 10°M 1 Genistein solution it {7 ¥x 2. By o

The amount of Genistein absorbed

Mono (ng/g of polymer) Imprinting efficiency

-mer MIP NIP

37~74um <37uwm 37~74um <37um 37~74um <37um

4VP 52.84 5591 34.89 36.21 1.51 1.54
MAA -8.44 -3.01 4.53 2.83 - -

100

I 0.074mm-0.037mm
[ <0.037mm
80

60 -

40 A

20 A

ug of genistein / g of polymer

0 il""‘|

. =
‘20 T T T T
MIP(G-4VP) NIP(4VP) MIP(G-MAA) NIP(MAA)

Bl 3.8 12 10°M ¢ Genistein solution & 7 ¥ ¥ 2_ ] 57 o

(=) )k & ¥t Genistein-MIPs % *¢ biochanin A it 4 3 58

4. 3.9 2 10™*M 1 Biochanin A solution i& 7 ¥ "2 By o

Monomer The amount of Biochanin A absorbed
(ug/g of polymer)
MIP NIP
37~T74um <37um 37~T4um <37um
4VP 90.75 90.26 96.85 109.27
MAA -28.85 -30.55 31.67 38.72
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500

I 0.074mm-0.037mm
[ <0.037mm

400 -

300 A

200 -

100 -

ug of biochanin A/g of polymer

0 W T

u

MIP(G-4VP) NIP(4VP) MIP(G-MAA) NIP(MAA)

Bl 3.9 12 10" M #h Biochanin A solution i {7 =% [TEEE &/

4. 3.10 2 10° M ¢ Bichanin A solution it {7 ¥ 2o By o

The amount of Biochanin A absorbed

(ng/g of polymer)
Monomer
MIP NIP
37~T74um <37um 37~T4um <37um
4VPpP 26.28 27.14 15.48 17.96
MAA 3.04 3.21 2.76 2.85
100
BN mesh 200-400
[ < mesh 400
S 80 -
=
2z
(=
S 60 -
=
=]
E 40 -
=
2
2 ]
=
: i
%’i 0 | [~ M|
_20 T T T T

MIP(G-4VP) NIP(4VP) MIP(G-MAA) NIP(MAA)

B 3.10 4 10™*M = Biochanin A solution i {7 ¥ % 2_ B 7% ©
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= ~ kB $3% Genistein-MIPs iE 3% {2 62 5
(= ) ' Biochanin A % #4p i1 47

500
I genistein
[ biochanin A
= 400 -
5
E
>
2
2300 -
©
)
k>
5 200 A
=
=}
=
S 100 -
on
3
0 i -
MIP(G-4VP) MIP(G-MAA)

B 3.11 tik & 5 10"M 593 % T vt #i Genistein-MIPs 6% 3% % -

100
HE genistein
[ biochanin A
80 -
60 -

ug of molecule/g of polymer

40
20 ﬂ
0 |

-20 . .
MIP(G-4VP) MIP(G-MAA)

B 3.12 kR 5 10°M 9% i T v i Genistein-MIPs 3% # 14 o
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(= ) ™ Daidzein & 4p 0 F7
;& T b g Genistein-MIPs c:E & 4 o

The amount of molecule absorbed

(ug/g of polymer) Imprinted
Selectivity
MIP NIP efficiency
Genistein Daidzein Genistein Daidzein
373.79 213.25 253.56 142.57 1.47 1.75
500
I genistein
[ daidzein

= 400 -

5]

g

>

2

S~ 300

°

o0

= 1

§ 200 -

°

g

S 100 A

o0

3.

0
MIP(G-4VP) NIP(4VP)

B] 3.13 % % ¥ 3 ¢ Genistein 2 Daidzein » * JE A& 4 10*M &
%% T Genistein-MIPs e:E % |4 v 5 BT o

I ~ Genistein-MIP 3t § & 5B 2 A M i 2 W%

% 3.12 Genistein-MIP ¥4t F & Z B 2 A Jpih v 56 2L o

Chemicals Retention conc. (mole%) conc. (mole%) after/before

time (min) before rebinding  after rebinding  rebinding conc. Ratio

Unknown 4.667 8.30 6.10 0.73
Unknown 5.236 82.35 82.58 1.00
Daidzein 6.671 3.54 3.43 0.97
Genistein 7.491 5.81 7.89 1.35
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£ - 3t
- ~ P RRF P RS

& 100g chE 4 953 50~300mg s+ i (0.05%~
03%)’Mamiek;)ﬁ\éﬂwi@wamﬁiﬁ » # G
£ B4+ o H genistein 7 ¢ 6.6ug/g 3| 40.2ug/g * & > @ daidzein
z =49 33.7ug/g ¥] 105.6ug/g * & -

SRy
PR

AP F2ZFB3 2 Tma 2 BB RT B l6ug
Genistein (B] 3.1); @ T35 5. F 84 % ¥ % B 40 ug < Genistein
(B 3.2) -

d 325k nF 24 ¢ Genistein 9717 £ 9 2 510 253 &

IEANE S SR R ARSI N RN VE S8 S0 A &
L ¥t g > @ o 3t Biochanin A & 43t )t B %P o ik Ap k4T R
A2 AT 0 FIP A RE B0 Genistein 04 1700 2 4 dia i o

1 * acetonitrile 7 % B3 # > % 0.5000 5. £ 0§ E 43 60C ™
AR S A B RE T R B o Wb RGA A acetonitrile 12 90%m ethanol %t

A E B enE B o g IR 90%:+ ethanol 2. Genistein ¥ B~ % %) &
2 acetonitrile % /% tJrrJ2 3B (Hr®B 3.3-3.6~ & 3.1-32 %151 ) ©

PATRER O HNF B2 R EPER L A 60C 2 P
(35'/*3 90%) FB~iz &Y o A2F kR F T &7 Genistein F B~ o
S AT HEEUR
Genistein 5 A3 F T2 B hp £ FH /T&,{ﬁ_‘hji/w\ F
(template) > ¥ &% 3 F & A c0F iv H 48 (functional monomer) 1%
AL PR T HES F\F"*mur’if AV R R
BRFALGEEEOS RS LS B F 62 Al
(cross-linker) R B R & RAEFERLE 2 Ea (T —F L3 REH - BF
%GR AAEL L FAFIRES T DD RSP ot TV EEE- D
FtMeE A FHE (MIP) » ¥ HIvipens | ~25k8 p 45 40 F 4
oo 3t 2 B HARE G AT PR A A S0 Bt - e S R
WERS AT R B FESR Y
L% ¥ > iE# 4-Vinyl Pyridine (4VP):2 2 Methacrylic acid
fe H A8 > o 2H 3978 H P 4 Genistein A= 2L &

e

(MAA)

M =
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Bate o £ 5d b2 A Ethylene glycol dimethacrylate
(EGDMA)R BB & —8 A3 BEFi# T ¥R 5 90%: ethanol X #5
“,ért % & F ¢ 1 Genistein > 4ot TE - F3L 3 A F R (MIP) o
B A 3 HRAS ',f P&

fi* 4VP L F i HAEE MIPs 5 (£ 33) - PRy BEE
B 5 6570% (4 3.4) 12 MAA 5 F it ERE & MIPs pF (£ 3.5) »
PG5 9-15% (4 3.6) ° s #cdpdgT > 2 MAA 5 F o HHgpF > p
i PERAAOR Y B Fl o KB P P B F i A 2 i
BHIVFARRITILAVP 5 F a ERE # e MIPs iR 5 5 B Aben s
PARG & F A 5P S G 0 RE R AVP G F R EHEE
MIPs »c% £ o
b+ RSN B RS

B Y o F R R Y MIPs ¥t P R bt 4 g
Fooaupetl 10°M 112 10°M P 45k R AR B 54
3.7~ 4 3.8 ¥ 1% 3 > Genistein-MIPs $4*t Genistein %k & % 10*M
s it (402.38ug/g of polymer) & &k A& 5 10°M (52.84ug/g of

polymer)s17.6 & & F kB > MIPs 2o ttic 4 £ AR * e
4 o

Genistein-MIPs %f #3187 2 "8 7 > v #& Genistein-MIPs %= -
¥30 v Genistein i 4 3 0 R o W W RS O] aRER 0 B 4 G

Rt o TR g R TR R o

mAE Y o PR E SR A 37-74um 12 2 0] 3 37um 5
J\

il e 2 O “%rf 7B 3.7 ¢ ok gE & o] ¥3Y Genistein-MIPs
SR oS B > H i e MIPs 14 2 NIPs» T2 F % s &
JEE s A AR P AR A LR (£ 3738 Mz @
3.7-3.8) o i&¥ i A F] 5 A FI g B (37-74um > o[ 3 37um ) LG F
it end B> Fpt MIPs 2 2 NIPs 172 5 4 AR JS ¥ 507 £ e
P

~ 7k & #* Genistein-MIPs iE % |4 0@

(= ) Biochanin A % #4p i1 4~

AU ERPBF % E Y o Genistein-MIPs A B kR 5 10°M
2% 10°M ¢ Biochanin A % i 4 i 75 (£ 3.9-3.10 ~ £

153



PEEEER F2600 51

3.9-3.10) > @) 3.11 12 2 [§] 3.12 % Genistein-MIPs & {7 & 7 5 2.
FRL B FRAERE S 10M GuERT 5 2 g I3
Genistein-MIPs %t p {&4 Genistein % ¥ ag 4 > 5 5 F3°
Genistein-MIPs ¥t p 4 Genistein 3£ & 4 o d B 3.11 2 B
302 moug o gk R Y 10°M % 2 10°M > Genistein-MIPs
¥4t p £ 4 Genistein FaE 24 d 443 %5 <X 2.01 o

Biochanin A 12 % Genistein i* & g4+ chZ & 5 33 P~
“ A% I > Biochanin A * %4 FHh PR A ST §F AL
7 Genistein éhf- § 47 ¥R hB R AP LG F A o9
Genistein-MIPs % — 5343 A F > 2 Hiljp s | ~ a5k p
BH o3 o4 ;‘Iﬁ‘{fr Genistein 4l > ¥ ¥ HILg + B3 $7keh
T e 28 ¥ 12 4F #5_Genistein > ¥ ¥ $+3% Genistein & 3 B 7t 4 o
¢ > Biochanin A fr Genistein # > i Flgfp t 5z & - F]p
Genistein-MIPs #1*t Biochanin A %% ¥t £ 4p #2.3T #1 Genistein =7

B M o d B 3.1 2 B 3127 | 41> Genistein-MIPs ¥}*+

)

Genistein (% & < ) 5 2-5 & 0 Biochanin A =g & o
(= ) ™4 Daidzein % 4p 24

A EEMPF%E P > Genistein-MIPs 7 ER 5 107*M %
% B ¥ Genistein ™4 2 Daidzein i3 /& 3 & T 7 o

B R B F C6-C3-C6 iz TR %ART %
HeY 220k L7 CHR OB CHRAPERDFHRS LS AR a CH
P HEZEEBRAOF RIS LEBR -

Daidzein ™ % Genistein i* & 4 AR L ARG F
P~ AP 3 F cDaidzein & A R FF - BaiBrAom
Genistein = A PR3 3 B3 ¥ B~ A o

d ] 3.13 ¥ ¥ &> Genistein-MIPs ##>% Genistein (%% 't £ =
% % 1.75 & & Daidzein s % & ° %t 12 Daidzein 4 4p iz 4+ 3%
# P %P o Genistein-MIPs %>t Genistein 3%a8 4+ 7 4o 1Y
Biochanin A % 4p i 4= erygas 4 % o 35 €_d >t Daidzein f= Genistein
CEEHEYHZLE A Dadzein v - B I F PR A e
Genistein #p 4= % » Daidzein 4 &+ #& Genistein A& + /] ; @
Biochanin A {- Genistein &3t i £ 84t L B RIE " § A{rd
F AL R > d HF R A i\ﬁ » Biochanin A o >t % 3 fL#7:3
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= e MRkl % ik Daidzein #g7% 43t Genistein-MIPs p 2.
FESEIL R 0 F]Pt 43002 Biochanin A AR R iE MR
® > Genistein-MIPs ¢ 7 #if émE & (9 2-5); @ Daidzein »
+ F] 5 P &4 Genistein & F B P %o RE B R
Genistein-MIPs b 2_ #3814 34 F > F]pt &3t 12 Daidzein 5 4p 2 47
uE P % ¢ 0 Genistein-MIPs ¢ 7 # £ g2 (5 1.75) -

+ ~ Genistein-MIP *t§ & 5 BF 2 £ i 2 B3

1% 10ml % & 5 90%¢:h ethanol % ;3 &) > # 0.5000 5. £ ehF &
F530 60°C T AR A BT BT F B 9718 03 Bk 12 Genistein-MIPs
2SI BRI A 3I2¢ o d FBEET L Genistein £
Daidzein »* 4 gga 2_ %2 =0 Wb (] 4 W] 5 5.81 mole% ' % 3.54 mole% > @
A HEis 2 e At A B G 7.89 mole%4 2 3.43 mole¥% d pt Hicdy ¥ oY
IR > Genistein #7iEet Bl B 5 A 1.35 & > @ Daidzein #7 ik &7
WHIRIE G R A 097 B o od gt ¥ R I 0 S K2 2R
M N EE B2 F Bk Y W2 1L Genistein & (> B G 40 en

¥ 3L o
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ppttd? o EH 4-Vinyl Pyridine (4VP)12 2 Methacrylic acid
(MAA) S F 4 B 48 > 7 4o A2+ 4]97 & % P $£4 Genistein 7} % 2
e £ 5d 3 b eh BA Ethylene glycol dimethacrylate
(EGDMA) 2 BB L8 —F A 3F » B£F i * %R % 90%: ethanol %
# ",% B &+ ¥ g1 Genisteine ¥ F I - FiH 3 A F HOE(MIP) o

T SBIR BT 0 U MAA O A H AP P RS REEAER P
Brg o Bt LB P RSB “fﬁﬁ‘?fé STA A4 eiE 3E IV R AR RO Y
4VP 5 F i EW@%mMEM%/vﬂ“ﬁ*uwﬂﬁ# KA
XGRS G 2B B AT 0 L AVP SR AL 5 MIPs
ek gt MAA 5 F i B 88L& o MIPs $1 B -4 Genistein 4 + 5
POE AR A R PR o

BT 4 ] $9 MIPs AR L K02 F A chE B o BT A AT
-7 LF%%} (37-74um & ] *% 37um) LG F L B o F
MIPS Jl‘/ Z:t\;ﬁ,‘,'lji"‘,{‘“ *%%/\‘ZLKTT h’jﬁ/_ﬁ_ o

%9 B By v 1% > Genistein-MIPs #43 Genistein 0k & &
10°*M s vt 8 §_402.38ug/g of polymer > @ ik & 5 10°M FF > %
¥ 52.84 ug/g of polymer 117.6 & > 7 7 kR ¥t MIPs 2 ¥ it #
LA i A £F- T

d >t Biochanin A 14 2 Daidzein {= Genistein 2>t i* § g4 + =EES
£ > T Genistein-MIPs #+3% Biochanin A 2 2 Daidzein % ¥} £ 4p
# 3T 4F Genistein 75 % & X {% 5 > Genistein-MIPs ¥ Genistein 9
B E & X & 2-5 & Biochanin A %t ® 0 1.75 & ¢ Daidzein % ' £ ©

d  Genistein-MIP % B 3 B 2. A 3 (Y 3 195055 »T s ;L‘ 2

¥ 5% > Genistein **F B F B¢ sribant Gk B 2 R A 135 &
@ Daidzein R "% 'am}%'d‘ 097 & > d FHEFTRET L JI¥ Aa\
Bowz 2 2 HETFERTY K FTERZFERRY R ST
Genistein = > & 7 4~ ﬁ ENIF4 AL o
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,
=
-]

)

=

YRR F26H ¥ 1P
)1 E B R ¥ Genistein-MIPs s ¢

2

fi 4 foyri

b

br P E AR SR b R E B MIPs 2 s
it Gldein A E B R R

.
Aol A S R (MIP) chfe b @ 3 0k Bt F1 4 ¢ B84 F HOR

2

B RS R R RO S
B SEE B 0h 04 P L 3 3 R RS ) B SR T

-

Boarh B AR S R E R T S ORI o 0 R WA AR

Lt R R i A

pw

VR EEN A RS AR R R R R R R E o T

KOKT L R F K S LR~ & TR R e
Mo Febv MEH I s HEBA R T
e pEF B B s P E M REE A HOR

Pt A

AFHEETHD RS A T FE G BRSO 2 E R
T f
BLE > B s A EORSE R AR 02 b

2 A PEE LS FHORR L E T AR

R R AL IR eSS e R ey
EAF RO E 2 g B {ofda 4 o

¥

AT EHKY AR EL %
‘g y e R AFHE RS RS

1 R ¢ 354 %% CCMP94-RD-021
=
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2~ 57 %

L S F e f = st 2 % #dy (2003)
http://www.doh.gov.tw/statistic/index.htm

2.Zhang, Ke-lan, Zhang, Si-zhong, Zheng, Ke-qin, He, Yong, Zhang, Li, Su,
Zhi-guang, Sun, Yan, Shi, Jia-jun, Kong, Xiang-dong, Tong, Yu 2003; Chinese
Journal of Medical Genetics 2003; 20: 135-137.

3.3 ® ¥ 0 A Boewih B E > 1989,
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