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ABBPBLELEARSZMAILST *I’Ef%k%i%;&%ﬁé LA ABE 3,
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Abstract

Asian people have lower rates in getting many chronic diseases,
which may result from different types of food consumed. Soybean
products are popular in Asian countries but not in westermn countries. It
has been pointed out that soy foods contain the ingredients that can
prevent chronic diseases. Among those ingredients, isoflavones are the
ones that have drawn much attention. However, due to various processing
methods, isoflavones in soybean products may encounter different losses.
The purpose of this study was to investigate the isoflavone content and
the in vitro antioxidant ability of various traditional soybean products that
can be found easily in supermarkets. We utilized HPLC to analyze the
distribution and content of four major isoflayones, daidzein, daidzin,
genistein, and genistin. The in vitro antioxidant ability was carried out by
using “ferric thiocyanate” method to investigate the inhibition
percentage of linoleic acid. The results showed that the distribution and
content of isoflavones differed in different products. Genistin was the
major isoflavone in unfermented products while genistien dominated in
fermented bean curd but not in miso. The unfermented products had
better antioxidant ability according to the results from in vitro test.

However, the in vivo antioxidant is needed for further investigation.

Key words: soybean, isoflavone, antioxidant ability
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A BEF &

REAXEL  EHARBELEBERERBORFRLETA
A& (Elkins, 1998) - %%ﬁﬁlﬁ ’ %fiﬁk@ﬁiﬁzﬁfﬂqﬁéﬁﬁ
BREMBLEROARZ— FEELREAAT - RTANRRASZHER
BE& ATHRHERRS GEFWE(isoflavone) - 2—-%HEE
(Fleury % » 1992) #3% isoflavone £# K, 100 X EeyBE s L
ENGHERRG e MAZHENIARLFT — LR ETEBHINER
100 EziBf2 » % H ¥ isoflavone 24 ERLHTATHKAE - &

THpwIzi EERMELTHRLAEMCEERBZE PR ARKE -

B. s R B

WER  AACHFEBZLEFHE RS  RTEALFHEY
M2 R T RARBERFINRH O RAZN  HEESES
% f & ¥ sk K 4o trypsin inhibitors, phytic acid, saponins,
and isoflavones E@HWAHBEER  EXRERAFRAOFRRE

iﬁ,kﬁbﬁhfnﬁﬁﬂljéﬁiﬂﬂf“&ﬁﬁ%'#w g % £ (Anderson and Wolf,



1995; Kennedy, 1995) - LIALAREIHARCELCHERER
MR AARAFTRLASL HERSE tRREREZEREES
HRR - FaRTFZEEFE (isof lavone) E. 442 th B A 3F % 4%

Rz hikc RESEEMHMITAT

Genistein
Q

HO
.6
OH

Daidzen
’ (o]

|

£ % E EMRE R R A £ 500 o % &% (Barnes, 1998) 0 R4k
= mEZpmKitada 2, 1986) Lz AKMEMBR - TAAR
R LI MA S RRERNE e (Song ¥, 1998) AR %
e S A B M AT P ARE 2 B 4 B K & 48 B & M 4 (Nguyenle ¥
1995) - ¥ AT A #F % » isoflavone wAEHBEASED 1.5-2.0
mg/kg(Wang £ Murphy - 1994) - Isoflavone Humpzt RRETHY
5 5% %o AR A%/ (Molteni ¥, 1995) - Isoflavones
AU EEABOBETZHAYRZYA(U F 0 1995) - EH A
bk A e R AR R (Tew % 0 1996) ¢ Messina # Barnes
(1991) M5 P REFIRBABERALEEEERANE -

sk isoflavone T SAR & — s By fh i & (Molteni % 1995) -
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23] ;tt%‘%;’7Hf%ﬁf%?:iéﬁ&ﬂﬁzxﬁﬁiﬁauﬁ%# - Cassidy % (199%4)
$2 4 isoflavone SEEELS SRR P E R A LA -

74 Cassidy £ 1995 #AEREF 8 RA # 60 mg = isoflavone
£ e L L BRI R b & $ATHESHET KM
2 ARz BRESREF LBERT K drEERER
AhEBFTLEZEERBR M EHAMBREZ EZEIRRERT)
i s & x 28 % (Messina # Barnes 1991) - Isof lavone &4t
% & %% F § 2 % % (bone resorption) A #p %] #£ A (Song #,

1998) - s R AR BEAEE S (LDL) Z FAL T fE A R A B AR
5 £ A - A24% Kapiotis F AR 1997 ey RF R4, > isoflavone Lo
z_ genistein AAARTRASALMe ERTAMREHE LT LDL #y
4t - 7 genistin e43LRRAIE SAR R AT AR ST UL
1B Mg R - B 0 FHELAA genistein # b genistin REZ
5k LDL &ALz A8 ﬁﬁﬂ_x’f_@.Ff.ﬂ'_'LDL 1] o R R )

i Afbz LDLEF -

* F# X,z isoflavone B & & Bl EALE M- #&#}? Riuz-Larrea
VB 2= Az & & (1997) > HE MR KE D g B oHE P A

genistein>daidzein=genistin=daidzin>formononetin=ononin. B



o &2 isoflavone #EBMAYRATHEZFEMARER -
Anderson Z A(1995) 5| & T — s & Rz FIHBEREST
icoflavone 248 - # 2B & AR+ £ isoflavone &F& 1200
%] 4200pg/g ° ££F AT » isoflavone SmEavesEEiEgE
i+ £ &4 B-glucoside MW KB R - i@ e TRIZZIE o hotB B
/b Xk 8% & » B iy M 4% > 1soflavone 4 wi 6-0"-acetyl
derivatives #17 X4 « mBe b A A HREMEA - ERETER
@ 7% & (soy protein isolate) ¥ - B Az FhFHTH
isoflavone - ME AR LB ¥Rz % 5% g iRk (soy protein
_congentrate) 8] & % & K42 isoflavone - FEKHETARARE
fa %482 isoflavon @ & B RIAKSTZRES % & o Coward ¥

(1998) AEHERALHZIFINEE 67-0-malonyl-beta-
glucoside # & Z isoflavone - B EaLHAES 67-0-
acetyl-beta-glucoside Z isoflavone ° Beph o BB EERE R ZFE
B aRmal44EY 2 isoflavone © RHARLAE HAEEERRET

(190) isoflavone & FE R &H KRARHE B S HRAH BRE
2 (Fleury % > 1992)- B E A @& isoflavone 2 F

o




Isof lavone 2 ERESWH ECVELCHE T RN
& 24 % A E 4 - Tahara £ AL 1991 £AA 1H MR R 47
isoflavone EZ # < BRREXF :-ﬁr.f;'. hydroxylation - f@ 7-
hydroxy-6"-methoxy-3’, 4’-methylenedioxyisoflavone 7-0-8-
glucoside - genistein 7-0-glucoside A& diadzein 7-0- 8 -
glucoside z b2 & Lazaro FAEH (1998) - Nguyenle %
A (1995) 45 THAMEERF 5 A S ¥ isoflavone s47ikEH H K
bR U e — o S kAT A e B ake kA B AT (HPLC) B4 A
— Phenomenex Hypersil ODS(250x4.6nm i.d.) - M #% 848 B &
MeOH-0. 1M NH,OAc (35:65 v/v) o stH ki £ A 2 HPLC &R
Fl & &”isocratic” M Jk”gradient” elution e AL B AR AT &
g RanAfBzhERR b REERET  EASLE
W B 20 B3R 0 BB — T & X2 % o % internal standard
A REBRFRERBHFMEF LT EENRGEN
(retention time) - Song % (1998)#F 4 T R E# X standard
r(internal and external) L % # % o & & ¢ o E 0L F AT R4
standard BT A RELHA L E - #iEf2 internal standar %
9 4, 4’~trihydroxydeoxybenzoin (THB) @ external standards %

daidzeingenistein’ & genistin? sz Aa B (GO ae R HPLC



4242 %] 38 4-(con jegated) % 3k 4 4 (noncon jegated) & isof lavone
a5 4398 5 0 BORAME BRE (Barnes et al., 1998) - i# &g HPLC
e g d AR E/ w ¥ 1soflavone z & MARBFHES
2 UV detector S4k#| A R E E#¥ & ¥ % isoflavone ° feHNEE
4§ isof lavone Z & & LR AE B ZARART TiEE 8
& - Aussenac ¥ A (1998)5% FERGEHAHEZERLFEM
isof lavone Z B ¥ -7 LA gk & 3 4t =48 £ BCR A (20, 60, 80°C)
ha Ao d o 4 R R 20°C & F4FX isoflavone REURA - LR
JE 8] € % isoflavone z A EHE ko iF L malonyl HFHEZ
# £ & isof lavone #4b & 4 glycosides Fiie o B R E LIS DI
ey AR pll AR R S AR 5P #& & o Franke &
(1998) &K %15 & #1A diode-array HPLC A AL RBRFZ
‘soflavone R EEHF Y ey - AERA KT isoflavone &% R
e ak o Ao T otk KRR BB TR ERAEREK
% o F 4k - ¥ E isoflavone 2 Fik b BB ERSTIUAT R

(Song %, 1998) -

C.H#% 8 &)

HAREBURFTERTE bohER RBHgRGmI (&



e HMBEAE) B2 TEFIASY isoflavones Z4 & &

BB AN NEE DAEARIBRREZERETE FRENS

S E



= B

B #&HRE

i o AT ERZ AT A A K RE (ACAC - 1980) Bk
GARBA JF‘:F‘ &R (S) ErmiEgasmERy (V)
HAFK 105 BAAE - & 12-16 /8% » BB AT EFREL » LAt 2

JERANHE RERGEEZEE (W) L - BEASOTERUR

M\ﬂ

€5 WELEERT RAHGHKRSTE

C. Isoflavone &1 ZERAR 4#F

[soflavone & &5z E B 4§ A B3k A Wang # 1994 & Nguyenle

% AR 1995 £AAEREA T K



EBEH

HaEER 2 £ Em o B 10 ol ACN 2 2 ml 0.1 N HCl #E&®
W EE QB o FREURMA Whatman‘ No 49 & 4k iBIE Z o IR EBEIR
wm s e 4 es 10 ml 809% HPLC Rz FEEEEM  Ex 3000 g

0°C & 20 4%

D. et R & o

&ﬁé%%%wﬁiéﬁzﬁﬂ’ﬁﬁizﬁm%%ﬁ;iﬁz
HPLC 444 - #¢ HPLC 4+ & isoflavone uz gk 2 mdr (ANOVA) 2R
@i%%%%%%%@%@é%ﬁ%«&ﬁﬁ%zﬁiﬁ%%%mz

E iR 0 1-way ANOVA -

E. #EKS

wg fE A2 £ # & Daidzeln, genistein, daidzin, genistin, A

o sk (linoleic acid) #EHHEE (Sigma) -



F. #péer a4 (TLO)

HER

1. %.TLC(KiegeI F254) F 2105 BEBt4E F F /1 6

2. #EFzHE G EN TLC chanber ¥ » 2 EEF - E 10 542

3. # TLC B E# TLC chamber ¥ F#% 10 448

4. Bf TICHR » HERAFA UL T HLSEN TLC #x L

5. TLC &-#F

6. #E#ig  HLEREER MA IR0 ERAT T OHEARENT S
X

fEhAa -
CHCl;: MeOH:2% acetic acid (7:3:1)

BEgisk (BE):

10% H,S0, in 95% EtOH

G. &xemsayr (HPLC) o4f S8

BREZR
#M 8243 S40 g 2 [soflavone 242 £ 41 & internal standard

(acetophenone)&EA - HRI 5 5 UV 44 ME o MEARAES 240m-
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#r Al & % #x % Phenomenex Hypersil ODS (316 m, 250%4.6 nm i.d.)
Sum RGE4E % o B8Aa A 0.1 M NH,0Ac 3 72 (85: 35) , RALE pH
Bz abEk-Ramll LB sn ERURRAZ R R & internal

gtandard s 1:1:1 R4 - Bz SR BB ELUERE T

\

%&ﬁ%i&zﬁgm

EEE R E

ARAERY > BlACIZIBESEY isoflavone ROMER - £
@y Fik HPLC oM 2Bt EF B2 & BRifET L2 EIRE

SRR T E 0 R AR -

H A7 5

~E ﬁ AN EA S IR B M RAL B By 0 AR LR AR L A e T AT R
2 AL /T o AR ST EEE &2 isoflavone # &R Rid
G4eth 2 9 2 (POV: Ferric thiocyanate &% fUB&SE% > 72 RELR
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q

1. RERE

BB HARER

kY

%% 0,02 M linoleic acid
0.2 M potassium phosphate buffer (pH 7.0)
75% ethanol
30% ammonium thiocyanate

0.02 M iron(I) chloride tetrahydrate

2. #BARE
SRR EH  DMSO REEE  EHRBERR BE

pREriERaRE  EALRBIREHFRR

3. Emy %

%.0.02 M z linoleic acid enulsion 2.5 ml » 4 (1) £&%&
(F Aot S A BB ) (2)ZBREZRS (3)F A linoleic
acid » #eA 0.2 M potassium phosphate buffer (pH 7.0) 2 ml o
@4 B 37C - Rz &RAR 0.1 nl> o B A m A Toh
z z &% 4.7 nl » 30% ammonium thiocyanate 0.1 ml 20.02M

iron( I ) chloride tetrahydrate B 0. lml EEEEZLESHY -
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BE IR U kAR RELL0 mmkRTZRAE

Linoleic acid emulsion (pH 7.0) =& %& :
50 ml %= 0.2 Mphosphate buffer (pH 7.0)4uA 0.2804 g =
linoleic acid & 0.2804 g = Tween 20 & sA34 44345 8 & H1L&R BF

T oo bIALR AR UKL -

4. BERHAXE

b B AL T B = 48 By - ¥ 438 A4t & (Inhibition of
peroxidation %, IP%) (¥p#| LA dEt@® AL A GFES) = (1
— (487 500 nn MR AM) / Chpoit Sz dlan 500 on &

% 48 ) ]1x100 -



= E8X

A Kyg

bl

A EAHAD  ADEGNE S TR WMIK - HEES (X
Mo EKE - EER) kH - BALFCHESMBERATLEE
SR A LB M BAC S 2 - B A SRR R dsk e R — o i

A% 93T 4 AR T BS © AT ARSI AR M SRR S A Bp iR ARL

B AN RERS R SRS Z RS RN K= KRy

FhGHELMAYRELES Pl ARASRHATZETR A

o

AT EEANEEZIAES AEKBRAEEBAL HEEAK By
# 78 62% -

B Ay ZAEHEFRELERA A BLIRAESNAR
A RER A B ER A E SR WL ke 2 T KR T AT -
s E A E A B 2 R A o A A B AR B Mk (HPLC) MER
%m%zﬁ’ﬁﬁ&%%ﬁ&iuﬁﬁé%%ﬁ(mnﬂwﬁﬁi’
PRSI EL S S EPRN Y RFCE S $-4 270 -RE I E S

AFEHR-



B. ZHzseirsa A (HPLC) o#r

A A HPLCEFESRETH KA TOREIEEFWEIAR
# 3, > daidzin ’ genistin » daidzein - &gemstem BAE 3G A
ZEHER BB —EHUEZRIPICEE - S ARXEREAFWE
BRI E - 88 RAZE L5 A Z - Genistin # daidzin RI# HPLC »
R aAES T LG E R S REE RS
B2z ¢ 2 BEMELERIEMUEALZRRAHAFE R
BT EERE 2L EMB AR MmAEE (p<0.0001) 2 /8

TR 3-F TESELE

mn}

EERE BERTHOAEBEHEEALTH
BEMEUAFEALAT - MEBEGE S L HE LR genlsteln

BE (#4509%) 12538 P45 04 genistin AX X R REF © LA

2B R4 E (Wang £ Murphy » 1994 ) - Daidzein 7%

FIAESTHRBR -

C. RESMRRAALNFFAE

FmFzZ BB EE 2 g 2 A L% ACNHCT % By Bian 10 ml
z 78 (809 methanol) P4 BFEEnk  HHE]: 09 HF

2R AP AMBETHAESEARALZHR - ERET RALY
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HESBELTAAAEEEE (p<0.001) F5 BB BRAE

e FHYEARACZHER - MALES SRR EARNAE S

Rivkis AALeEE T




-
s RS 2

AERMFEMZEBUERS®ASA 0 IN B8t HBEERR
w3 glycosidic bond 7Hf- 82 8096 F Az Kisk X Bz 4 &4 HPLC
SHLEHBEERAR TR LEERRERE 2K ERS (B#EAT
£ ) e

BATARIAE X E Ry TN A 2 9 s (Song %,

1998) » mARAALEARMENE R - ERAAF S &4 &
BT BRI AAL N - BHE8F ¥ genistein b B A Bss g 2
genistin 8 &2 A ## A £ (Riuz-Larrea % -1997) - 12 genistin
Z ARG A T G T R F MAT S5 M T genistein o #A4p
RAREY TN  ABBANRATAFTLCENABRRETAM - e
&4 % FZ genistin R & % daidzein £ genistein » i — A% B
270 5'{',“1’ R THMAN2Z2 g Z B FWHE - 8 2 L2 B &
FTEERBARBE EHRAETA - 2 U —REHAE 250 LRTE 2
THMAHCAng 2B R ERE - T F O3RN EBEEKEZ o T iB
B8RRI ER ﬁﬂ?ﬁﬁ =" ﬂ-éﬁ-é#}&ﬁ&w&c’%f"] (350
TG TRA) i‘]ﬂiﬂ FHAEZRFRR EBEHFSENHE

1 mg/g 2 3uf - EREHHEGERTY  EEFEEFZUESBEANLK
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BAN S MAELBEEARSL  wRIBRIBIL MAE Rz 48E
MWz BEREEABIER RSB B3 - Wang (1994 ) z &40 38 #2840
Z R vjaiw/&:a_}’f% FLPEE2H & S b2 genistein ' 2R EREFR

ﬁﬁﬁmﬁ,ﬁm g&%Sb/ﬁi#

Eﬂ}

2 B REEHRR

he X iBfE & 0 BERATAMEAZEAESRLIERE100°C
Z i fama*ﬁféﬂulféf’\mm%ﬂﬁfr(HTST)z_ﬁﬁt- (Mercier et
al., 1989) 4%%#1%%’&%@#%4’éﬁﬁﬂaﬁ?&ﬁ (2-3748) EF &

HEFWAFERBE - BRI ERFATEASLEZIERET -

fm
%

EHsR Y ESDRE EE R RS EEENA R
SERRAGEKEREGIAKHE -MAFN SR FEAETRENE
EY o RYPEEFTHERERRETHEREL

SMAIICA T B RDEERIE LH REE GRAIET
RANESSEZZEZEE  MAYNEHIBIMRALINER -1
JE LA B b2 genistein B R BEIMLAALI R MBL B E
FRAALeHAB Y EETAAR LMY GE Fhioidisho b &b
BEMEFRFREALTIER £5 EE‘]’TﬁElﬁ-/}K%FﬁAK
lipoxygenase it x 4% E4LMm if*}ii#i’itﬂbﬁﬁﬁ o B REBA
READH LA ZEREFABBE -RALRETRAENLEE

2 RGBT s fACBRA Tz BB R et sbh B B AR+ A8
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BB EA ARG RR - Bk FIAHHRIFFRAZMAIA

TR HIRMAE i — )
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A~ BwmaER

EEASMAFEERE  mIFXGBEEFFEIANS NN
bfs] o R B AL Y2 ERHE S U genistin A X > MEAHS
Z A &8sl genistein X 22 EEME - HEK ERARERE
T AR R FEERR AR T B RABEAREEES
2 ASBEABRFBZREAN BHABZIAHHT RUAARRY

WMERZESER  HANBEME— BT
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