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ABSTRACT : Soyfoods have potential roles in the prevention and treatment of chronic diseases,
most notably cancer, osteoporosis, and heart disease. There is evidence that carcinogenesis are
supressed by isolated soybean derived products in vivo such as a protease inhibitor, phytic acid,
saponins and isoflavones. It is believed that supplementation of human diets with soybean
products markedly reduces human cancer mortality rates. Especially, recent papers recognize
the potential benefit of soybean isoflavone components for reducing the risk of various cancers,
Isoflavones exhibit a multitude of medicinal effects that influence cell growth and regulation,
which may have potential value in the prevention and treatment of cancer. In addition to poten-
tial biological effects, soybean isoflavones have the important physiological functions such as
the induction of Bradyrizobium japonicum nod genes and the responses of soybean tissues to in-
fection by Phytophthora megasperma as well as biochemical activities such as antifungal and
antibacterial actions,

Genistin, daidzin, glycitin and their aglycone (genistein, daidzein, glycitein) are the principal
isoflavones found in soybean., Malonyl and acetyl forms have also been detected but they are
thermally unstable and are usually transformed during the processing in glucoside form. Most
soy products, with the exception of soy sauce, alcohol-extracted soy protein concentrate, and
soy protein iéolate, have total isoflavone concentrations similar to those in the whole soybean,
Soybean-containing diets inhibit mammary tumorigenesis in animal models of breast cancer,
therefore, it is possible that dietary isoflavones are an important factor accounting for the lower
incidence and mortality from breast cancer. Of the total soybean seed isoflavones, 80—~90
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% were located in cotyledons, with the remainder in the hypocotyls. The hypocotyls had a
higher concentrations of isoflavones on a weight basis compared with cotyledons. Isoflavone con-
tents were influenced by genetics, crop years, and growth locations, The effect of crop year had
a greater impact on the isoflavone contents than that of location. The climate condition might
be the attribution factor to variation in isoflavone contents, Also, while the isoflavone content of

cotyledons exhibited large variations in response to high temperature during seed development,
hypocotyls showed high concentration in isoflavone content, So, it is concluded that one of the
factors affecting isoflavone content in soybean seeds is temperature during seed development,

High temperature, especially in maturity stage, causes lower isoflavone content in soybean seed.
It is also suggested that there may exist a different mechanism to maintain isoflavone contents

between cotyledon and seed hypocotyls. In a conclusion, soy foods may be able to have a signifi-

cant beneficial impact on public health,

Key words : Soybean, [soflavone, Medicinal effect, Physiological function, Human diet

ol EHHS BUE(40%) E(20%)0)
o, BOKfLmE 4% aaslel Aok owtel
ol KEFsrel ek, 53 HERl Bio] @ol
a#sol Aok wiAsol YolNE B3 2

mg;e,on-t— re, 9, Bl B2 ste] A, of
o, 7 ol BEakA So] o] BL 23y
cwol e £37"% wRelA ek HPu
A BEE 27N AR Azl AE 8419 7
JHAZ A 2o 2H B 712 2E mAR
et o @it EHE

o Agel T e HE
‘ Be 1 FoudE 291 o3

5
o
ot
L

&
o, o= TE@*DHEH?J‘E&F
Q 0134 Ze 2E &
wol 3 ZHg o OPUl
£ F3aeg ste 74°i
2ol Fo EFM) Hal i«] B EMS] oA
old Ml 238 EEI T HoA ‘3 st
Al swaks o vt Bk ofye) Folle BES 4
°ﬂ 22 B9 A e AAg Bl =85
EEE(E[_&L Yyg ol FX-3HA o] A&, #

%, 2819, HAE, A2 2 isoflavone &
°] I A2 o5 FY LHE A A, FUEE,
o], Au kx|, A 715 [k ol St Q)
L 70w B 2ness o] 9},

o) o9} 22 Fof EMFM 715 &

stod HZ7HA] 2o =EES AFsiiony
5 F AREE 225 s 2 g AR
7t & Aoz ¥3A isoflavond] 7153 ¥
wHolol] #3le] Lolr ottt

B EHEY 8D /X e ety o g g4
olplabe) B3 MM, 283 BHES 23545
&2 AR T 40% RS BEHES =23
Bl 9lon Wiolm|wAtel ZAHNAE o
ofu] 1Ak TR o] EFE FARY ZAY v|S=e)
o Ofele Eystn Fo EBHE A8

(PER)E 0.72 24 SEERT 34 #FEH
=, ol & olu| =4k v x] 9 d 9] o]
7] wlBolt}, 28t} Messina(1995)e) )&}
W PER #EE 712 28897 Be 2&(F
= ojolE; @ERTNKEC] BHon B3| HE
ofmiizA4ke] g ekt Qo] AL 50% ol
o] Ath)& At U] Fipols WHOS
FDA %oli PDCAAS(Protein Digestibility
Corrected Amino Acid Score) #rO2 &4 7B
2 sl1m on, To PDCAASE 1.002 £ &
BES oW gRETYE $53ivh. 22 BEAY
e} obie} 20% el BEpSS FfeskE gl
4, F BIFES RuffEmge 2o 53 4



Z=x)8r2ke) linoleicEs @ linolenicEg 2] 8] =

of 3T o 3 Amol & BRI A
T Aoz wIAL I of¥tdl F At

T gkt BEEC) < 22%, HRA
5%, AE 1% S o2 HRE Jed, °)F F4
Mg dgzez HdY 52 Aolidf(diet-
ary fiber) 24] ¥yl 2 F . Ao} 1Yo
#®esol aaby) glom, Ed Fo BAF raffin-
ose®} stachyose @& 28|ugde Al A
she 7l (e gt S4 Ri)S 7HX
T g Bmur olgEt FuE fuskr heRd
galactose7} HE}Y] CE #E R 2 A F EEF
= glE vl Co £ fER=E gt

Zoole Foll Humtt ¥ REN #Eik 59 &
HiLES 2e WE S0 gFH e Aoz 9
34 FES w1 9lod, E3] vz gAFAEH
ol M= Fo] I HBEHE sl A7 AE
Ae 2me uk At T HAERESS isoflav-
one, ERERESE AAA|, phytate, B 8
He, AL, FEMIME sterols, #H|E31EE Sl 7]
?lgl._t& 7}1_9_; 332,3‘21,2&4&49,51)5}0{ glq_

AR

¥ 1 fBfEAS Ste 2 Hesel dael
BepeS Jebd Aolth = isoflavone® ¥iE 7
A& 9] KERsS genistein® 2 I A =1,

genistein® 3} estrogen {EH<S o= Fut
&7 HHE estrogend] ERHS TAAITIH, 2
Wd7] o]% o AolAE 28] estrogen kS
UePH 024 B % 5ES olgdes Ao ¥
o) Folel, 2 EfAl l8]8E 9] el BBI
(Bowman-Birk Inhibitor)¥ intracellular pro-
teaseE QAT 2H ¢ ool HRO7F AL
 phytic acic® JEfhEgLE FAEALo =z &
S MEeAZ B ol e msE A8 2 F
g 2EHE EKToE E92 Jehign 2aH
t}. oldle] Rao$} Sung(1995)2 F AFEd 150
~600ppme] #EEENA M E(HCT-5 : human
carcinoma cell) g 2%&7) vk 3k onj®,
BAME(1995) & AtEdo] AIDS9} Epste-
in-Barr virusell 37} Yt sQJT0,
AZA Ao ot A A RS R Fa
g F7ER] APl Fo shvelch AdEA A
e 8F IRE kED WEE Ao uekd
A E AWt AY 8BRS 3= BEAMS
M7 F o3 MREEERE FA4stn ded ol F

oA 7HE RS e ERFY shirt Foluh

Table 1. Examples of different types of anticarcinogenic activity reported for a variety of

soybean products

Soybean product

Type of anticarcinogenic activity

Soybean-derived protease
inhibitor -BBI

Soybean trypsin inhibitor

Genistein and diadzein

Genistein

Saponins

Saponins

Ability to prevent malignant transformation in vitro

Ability to suppress promotion in vitro

Inhibits the proliferative growth of human breast cancer cell lines in culture
Inhibits the growth of human prostate cancer cell lines in culture

Cytotoxic to sarcoma cells in culture

Inhibit the expression of an oncogenic virus

(Epstein-Barr virus genome expression)

Soybean trypsin inhibitor

Inhibits transformation-associated protease(plasminogen activator) produced

by virus-transformed cells vitro. Inhibits transformation-associated fibri-
nolysis in transformed cells and reduces the growth of SV-40 transforméd
cells in agar. Alters the morphology of transformed cells(i.e., causes the re-
version of transformed cells to normal morphology)

* BBl = Bowan-Birk Inhibitor
Source : Kennedy, A. R. (1995)
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Fig. 1. LDL-cholesterol concentrations in re-
lation to diet in patients with familial
and nonfamilial type II hypercholest-
erolemia,

Source : Sitori, C. R. et al (1995)
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Table 2. Changes in total cholesterol, LDL-cholesterol and apo B concentrations in children
with familial or polygenic hypercholesterolemia at the end of a crossover experiment

on two different diet regimens

: a soy protein vs. a standard low-lipid, low-cholesterol

diet,
Total cholesterol LDL? cholesterol Apo B
Pre Post % change Pre Post % change Pre Post % change
(mmol /L) (mmol /L) (mg /dl)

Group 1 (n=13)

Soy portein diet  5.99 5.05 (—16)1 4.52 3.52 (—22) 99.7 80.0 (—-19)

Standa_rd diet 5.55 5.13 (—8) 4.08 3.77 (=7) 89.4 78.6 (—12)
Group 2 (n=10)

Standard diet 5.67 4.99 (—12) 4.25 3.72 (—13) 107.3 99.8 (=7)

Soy protein diet  5.91 4.81 (—18) 4.48 3.33 (—25) 110.5 83.2 (—25)

! Values in parentheses represent % changes vs, baseline, Values for total and LDL-cholesterol concentrations

are means + SD.
2. DL= low density lipoprotein
Source : Kennedy A. R. (1995)
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Fig. 2. Structure of the soybean seeds isoflavones.
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Fig. 3. Typical HPLC chromatogram of
isoflavone analysis of soybean seed
hypocotyl, 1, daidzin; 2, glycitin; 3
genistin; 4, malonyldaidzin; 5, mal-
onylglycitin: 6, malonylgenistin.
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Table 3. Isoflavone content in Maple Arrow
soybean seeds

Compound Amount (mg)?
Daidzin 129.4
Glycitin 20.5
Genistin 96.6
6"-0O-Malonyldaidzin 251.0
6-0-Malonylglycitin 20.0
6"-0O-Malonylgenistin 275.5

a : per 100g dry weight
Source : Kudou et al, (1991)3%
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Fig. 4. Isoflavone accumulation during the
maturation of Maple Arrow soybean
seeds.

Immature seeds in pods harvested at various
stages of maturation after flowering were used as the
samples for quantitative analyses. Peak area shows
the change in relative amounts of isoflavone
glycosides for a certain dry weight. O, daidzin; [J,

glycitin: v, genistin: @, 6-O-malonyldaidzin: W, 6"

-O-malonyglycitin: ¥, 6”-O-malonylgenistin.
Source : Kudou et al. (1991)%"
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Table 4. Content of isoflavone compounds in soybean seed?(mg /100g)

Room temperature® ' 80¢ce
Compound
Hypocotyl Cotyledon Hypocotyl Cotyledon

Daidzin 320 45 838 145
Glycitin 485 ~d 1004 -
Genistin 118 80 246 210
6"-0O-Malonyldaidzin 423 70 8 3
6~-0-Malonylglycitin 445 - 11 —
6”-0O-Malonylgenistin. 144 117 4 -
6~-0O-Acetyldaidzin 2 2 57 3
6"-0-Acetylglycitin 6 - 89 -
6"-O-Acetylgenistin 105 1 39 1
Daidzein 102 33 35 11
Glycitein - - 15 -
Genistein 35 48 16 14
Total 2185 396 2362 392

aSuzuyutaka strain cultivated in Akita Prefecture in 1988.

bExtraction at room temperature for 24 hr.
¢Extraction at 80°C for 15 hr.
4 Not detected. Source : Kudou et al. (1991)"
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Fig. 5. High-performance liquid chromatog-
ram of 70% ethanol extracts obtained

from the hypocotyls of mature
soybean seeds at room temperature
and at 80C.
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Table 5. Isoflavone contents (micrograms per gram) in different varieties of Iowa soybeans in

19892
Isoflavone Pioneer Pioneer Prize HP204 LS301 XL72 Strayer
9111 9202 2233
Daidzein 28" 23° 38° g 10° 12° 25
Genistein 30° 3 33 15° 16¢ 45° 30°
Glycitein 19 20° 20° 19" 19° 21° 20°
Daidzin 637" 531° 7807 196" 442 148 367°-
Genistin 88" 668° 806° 330" 562" 481° 4440
Glycitin 60° 70° 68° 63° 64° 97° 2%
6-0-malonyldaidzin 690 630° 709° 349° 752° 198! 385°
6"0-malonylgenistin 1756 1705° 1342° 945¢ 1558° 1042° 883°
6~0-malonylglycitin ~ 72° 88° 87° 04 920 118° 81°
6"-0O-acetyldaidzin tr3 tr tr tr tr tr tr
6"~-0O-acetylgenistin 22 1% 12 1% 12 28 tr
6™-0-acetylglycitin 33 35° tr 36° 33 37 34be
Total 4216 3806° 3886° 20532 3551¢ 2201% 23444

! Samples measured in triplicate. 2Means followed by the same letter in the same row are not significantly dif-

ferent(p<0.05). 3tr : trace
Source : Wang and Murphy (1594)%

Table 6. Isoflavone contents in the seeds from five cultivars sown at respective standard time

in 1990
Isoflavone content” (mg /100g seed meal)
Cultivars . . . .
Daidzin? Genistin® Malonyldaidzin® Malonylgenistin®
Koganedaizu* 5.23x£0.77 5.25+0.45 | 33.46+0.93 26.99+0.81
Higomusume* 3.05+0.13 3.95+£0.42 24.95+0.29 24.14+1.21
Kairyousirome* 8.41+1.34 8.97+1.22 40.22+1.86 47.26+1.78
Suzuyutaka 37.99+0.35 43.5440.08 145.50£2.55 134.45+0.95
Lee 50.7940.17 63.71+0.38 186.29+2.27 193.74+1.17

* Early maturing cultivars, so-called “summer-type soybeans”.
D Average of two replicates+S.D.
2 Quantified by using lyophilized purified daidzin as a standard sample.

3 Quantified by using lyophilized purified genistin as a standard sample.

Source : Kitamura et al. (1991)3
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Table 7. Isoflavone contents (micrograms per gram) of Vinton 81 Soybeans in different crop
years in lowal?

Isoflavone 1989 1990 1991A3 1991B3 1991C?
Daidzein 59° 26° 104 17¢ 74
Genistein 562 290 19° 20° 17¢
Glycitein 20% 20° 22° 242 20
Diadzin 779 690° 234° 231° 180°
Genistin 8507 8522 326° 325¢ 394°
Glycitin 69% 562 667 65% 532
6”-0O-malonyldaidzin. 4102 300° 121¢ 237° 241°¢
6"-0O-malonylgenistin 958% 743° 290° 545¢ 738°
6"-0O-malonylglycitin 69° 50° 582 728 612°
6™-0O-acetyldaidzin Cotrt tr tr tr tr
6"-O-acetylgenistin 2 @ 5b 4b 2
6"-O-acetylglycitin 36° nd* 252 23 35
Total 3309° 2776 1176 1563° 1749°

! Samples measured in triplicate. 2Means followed by the same letter in the same row are not significantly dif-
ferent (p<0.05). 3Different crop-growing locations. *tr, trace; nd, not detected.
Source : Wang and Murphy (1994 )6

Table 8. Isoflavone content of Hardin and Corsoy-79 Soybeans* grown in different locations in
1980 (mg /100g)

Location Variety Daidzin Glycmnl 7 Genistin Daidzein  Genistein Total
B-glucoside

o . Hardin 14.2 9.2 21.5 1.1 0.9 46.9
irard, Corsoy-79 25.1 12.2 39.5 2.4 0.8 79.9
U . Hardin 2.5 7.4 49.9 0.5 0.06 81.7
rbana, Corsoy-79 19.1 13.0 88.8 3.0 0.6 154.5
bonine 1L Hardin 45.4 13.1 96.3 2.0 0.03 156.1
ontiac, Corsoy-79 64.1 13.3 115.6 1.9 0.4 195.1
I Hardin 44.4 16.1 . 107.5 2.1 0.06 170.8
Dekalb, Corsoy-79 53.3 19.0 113.9 35 1.0 190.9
LSD* 25.5 7.4 427 3.5 0.8 7.7

* Parentage of varieties : Hardin = Corsoy3><Cutléss-71 ;. Corsoy-79= Corsoy® X Lee-68.
= Least significant difference at 5 % level
Source : Eldridge and Kwolek(1983)
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Fig. 6. HPLC chromatogram of isoflavones
for (A) the seeds obtained from the
soybean cv. Koganedaizu sown at a
standard time (April 13) and (B) the
seeds obtained from the soybean cv.
Koganedaizu sown at a late time (July
10). Peaks 1, 2, 3 and 4 correspond to
daidzin, genistin, malonyl-daidzin, and
malonyl-genistin, respectively.

Source : Kitamura et al. {1991)
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Table 9. Mean values of seed component analysis in four groups composed of seventy different
samples belonging to seven soybean varieties based on the difference in locations and

harvest periods in 1991V

. Harvest Sample Isoflavone Isoflavone . C18:2+C18:3
Location ) ; Saponin
period size (whole seed) (hypocotyl) /Total FA
Kyushu before 9/15 24 44.4+£20.5 803.7+148.8% 216.2+61.8 46.1+8.4°
later than 9/15 16 132.4+45.4° 1001.7 +£161.2% 243.6+42.6° 61.2+3.4°
Tsukuba before 9/15 10 107.6+17.9% 914.9+103.9%° 214.9+27.5° 46.5+5.8*
later than 9/15 20 229.9+78.9 1152.5+246.9° 215.7+46.9% 59.2+9.6°

Y Values are expressed in mg /100g seed(isoflavone and saponin contents) and in % ({fatty acid ratio). Means

with the same letter in the same column are not significantly different at 1% level by t-test.

Source : #AHIE (1995)5"



Table 10. F values and levels of significance of ANOVA of seed components of three cultivars
grown at different temperatures during seed development in growth cabinets*

Isoflavone

Isoflavone

C18:2+C18:3/

Source df Saponin

(whole seed) (hypocotyl) Total FA
Between varieties 2 2.20N8 51.62* 9.53* 12.99*
Between temperatures 1 273.85™ 281.20 0.05M 118.73*
Variety X temperature 2 2.2088 16.93** 0.71M 6.55*

U'NS, not significant: * and *, significant at 5 and 1%, respectively.

Source : FAHF(1995)5"
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Table 11. Concentrations of isoflavone aglycones daidzein and genistein in soaked soybeans?

Daidzein Genistein

Soaking conditions

{(ug /g dried, defatted soy flake)

6 hr in 50C distilled water
9 hr in 50C 0.25% NaHCO;
30 min in boiling 0.25% NaHCO;
Commercial defatted soy flakes

401+99 355+62
362+52 31364
18+0.1 23+0.9
56+7.3 67+£7.8

2Mean values and standard deviations for n==2 or 3.

Source : Ha et al. (1992)%

Table 12. Phytoestrogen content of soy seed and sprout germinated for various times

Water

Phytoestrogen content, mg /kg, dry basis

Germination Daidzein Genistein Coumestrol
time, day %

free total free total free total
0 7.5 7.6 723.2 6.2 939.2 2.0
1 60.4 10.7 667.9 10.9 901.0 0.6 1.5
2 62.8 8.7 863.7 1059.7 1.3 3.2
3 67.6 9.8 834.6 4.1 1057.4 6.5 14.8
4 70.0 20.8 857.0 5.4 878.7 10.1 26.4
5 75.7 21.4 932.5 7.6 958.8 15.4 39.7
6 78.6 24.3 1012.1 4.9 890.7 17.5 48.5
7 78.2 19.8 1098.6 7.4 912.4 10.6 36.2
8 85.6 36.1 1754.2 16,0 1132.6 50.1 114.5
9 82.9 42.3 1763.2 22.5 1032.2 49.5 128.1
10 85.4 38.8 1643.2 22.9 1195.2 48.8 119.6

Source : Wang et al. (1990)



Table 13. Isoflavone content of soybeans and processed protein products

Vinton Pioneer Soy Soy Protein  Protein  Protein
Product 81 9111 TVP isolate isolate concen-
flour  granule
soybeans  soybeans A B trate
Glucosidge DI 234 637 147 727 507 tr 88 tr
( /S‘)e Gin 326 388 407 870 634 137 301 18
HETE) Glin 66 60 41 132 146 34 49 31
Din 121 690 261 106 93 20 18 nd
Malonyl .
Gt /o) Gin 290 1756 1023 193 192 100 83 tr
HET8) Glin 58 72 57 60 60 39 36 nd
Din tr tr tr 72 187 6 74 tr
Acetyl .
Gt /) Gin 5 2 1 135 320 nd 215 1
HET8) Glin 25 33 32 48 90 3 46 nd
Aolvcone DT 10 28 4 12 12 63 11 nd
(g v Jny Gein 19 30 22 27 29 136 36 nd
HETE!  Glein 2 19 19 22 25 53 25 23
Total 1176 4216 2014 2404 2295 621 987 73

* Din=daidzin: Gin=genistin; Glin=glycetin; Dein=daidzein;

Gein=genistein; Glein=glycetein; tr=trace;

nd=not detected; TVP=textured vegetable protein products.

Source : Anderson and Wolf (1995)%

malonyldaidzino] 16% 2] &4 E Rt &
T FeT F E g gmes 2T
soy granule ¥ TVP (textured vegetable pro-
tein products)¥ malonyl formo] &0l

Al glycoside®} acetyl forme] #Em3IR =4l ©]
<= MITfEH X2l 5o 9&)4 malonyl form
o] #Ea%] Q7] WOt F SEtED B BiEE
B £ 9] isoflavone & & °) %8 AL o]ES Mt
She BfEmo A X2 gulol] 23} isoflavoneo]
Bk Ao = e

olvto] Wang3® Murphy(1994) & %3 &
a£RT 28 AR Rl Bt BEE o
2 F ERE wndte] THE AR F Aol A
9 isoflavone &8-S FHrsFA T,

E 14 olol et #R=E 22 FHF % Iutko.
2 s%E 450 ¥)3hd] isoflavone & el
velded, ol maite & TJDIEwu~ AEF
o] MR, TR 2iE, F olele] HUME 5
of 93 34 5 oJerx] #Ee LAv] Wil
Aoz Atg "t} welA] isoflavone 5 &Ll A
S FANE Beolle T H

e Dz)p,] z.:/\]-o] =]

ol

o

9] phytoestrogen & &
& mT TR s F

= HEo] #FEE ook & Relr), ¥ Coward
E(1993)% Fol FmEaR(FY, T )
B, 83 %)% isoflavone 44
El FRERL JGL S, AR K
o vl A AKEER isoflavoneo] FF7EShY, MiE#
o= aglycon ez A Q1 v
= A9 BRIA gty FATHY, Wang i
Murphy(1994) T 7o RERE A3 u) 9l
ojtte]l Coward & (1993) o ofAlo} Mgk =}
Eo] wEkel vlal 789 T 4% BAwl A
= l FALsly] ggolat
A S F 14004 _Hi_l‘:— vhe} 7ol ofrlo}
o =

oA F2 MaMROE AL e F A
9| isoflavone &&°] HEkolA ZFHojvvl &
AT e F mTa&dd val 453 =S
& 4 o] ol s RV} ol AR
Hot, webx] Fol st e A8 #ik
o] thstn ’E:u;;] E}"E‘ 1’!5%01] H] 3| %’*Oﬂ KB

1s] 3

o} F& 1 4 %eq B 2 oma BEHEA
R BT ACT B 0T To| HE @
olo] EERIES Sls) Fastn, o8 &) T

2



Table 14. Isoflavone contents of soy foods

Traditional Soy foods

Second - generation Soy food

Product Soy Soy
Roast Tofu Tempe Bean Miso  pot Soy  Tempe Tofu Par-
soybean paste bacon burger yogurt
dog mesan
Glucosige D7 460 25 2 nd 72 35 tr 36 42 tr
uc

sy Cin 551 84 65 9% 123 67 27 158 80 tr
HE78) Gl 68 8 14 21 18 15 14 18 12 nd
Din 45 159 255 nd nod 12 tr % 61 %

Malonyl .
G rey  GIT 63 108 164 nd nd 42 5 nd 79 tr
HEIE! Glin 72 nd nd 9 2 15 12 nd nd nd
Acetvl Din 397 8 11 1 1 tr tr nd nd tr
( ce /y) Gin M3 1 nd 1 4 3 1 tr tr
HE78) Glin 102 29 nd nd nd 14 nd nd nd 36
dveone  DEI 39 46 137 71 8 % 34 tr tr
(g yj ) Gein 69 52 193 183 93 16 48 9% 3 6
HEL8) Glein 52 12 24 54 15 8 9 18 5 20
Total 2661 532 865 647 389 236 144 386 282 88

* Din=daidzin; Gin=genistin: Glin=glycitin: Dein=daidzein: Gein=genistein; Glein=glycitein; tr=trace;

nd==not detected.
Source : Wang and Murphy (1994)%
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