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SUMMARY

. Title

Studies on Functional and Physiological Properties of Bioactive

Components in Soybean and Its Application

. Objective and Significance

The objectives of this research were to investigate functional and
physiological properties of bioactive components in soybean and to
examine the optimal processing conditions for reducing losses of
isoflavone and other functional components. And using by- products from
soybean processing, purification methods for producing the isoflavone
isolate as food additive and nutraceutical were developed. Also, application
methods for new soy foods and functional food products fortified with

isoflavone were developed.

. Scope

1. Characteristics of isoflavone and other bioactive components in domestic
and imported soybean cultivars
o Establishment of extracting and analytical methods for isoflavone
glucosides
o Determinations of isoflavone and other bioactive components in
domestic soybean cultivars
o Comparison of characteristics and contents of bioactive components

of domestic soybean cultivars with those of imported soybean



2. Contents of bioactive components in commercial soy foods, and their
changes and mass balance during soybean processing

o Determination of isoflavone, protease inhibitor and phytic acid in soy
foods and soybean products

O Characteristic changes and mass balances of bioactive components
during each steps of soybean processing

3. Extraction and purification of isoflavone from soybean and its
by- product
o Development of technology for extraction and purification of isoflavone

from soybean and its by- products

o Determination of valuable components in by-products obtained from
various soybean processing

o Recovery and utilization of valuable components in soybean by
- product

4. Functional and physiological activities of soybean component and its
application

o Functional and physiological activities of isoflavone and other soybean
components

o Application of soybean isoflavone as an additive for food processing

5. Development of isoflavone- fortified soybean products and functional

foods
O Tea type products and seasoned soybean snack
o Functional beverage and soymilk
o functional foods



. Results and Recommendation

1. Characteristics of isoflavone and other bioactive components in
domestic and imported soybean cultivars

Analysis of isoflavone in soybeans and soybean products was done
previously by hydrolysing glucosides and extracting isoflavone aglycones.
According to this analysis condition, isoflavone contents of 39 cultivars,
which were mainly used for soy-sauce, soybean paste, soy- sprouts, tofu,
and black soybean, were determined. Also characteristics of isoflavone and
other bioactive components(phytic acid, Bowman-Birk protease inhibitor
(BBPI), dietary fiber, oligosaccharide etc.) in domestic and imported
soybean cultivars were compared. Total isoflavone contents varied from
372 to 2399 /g in domestic cultivars and from 621 to 1075 /g in
imported soybean. The hypocotyl part of soybean had higher concentrations
of isoflavone than the cotyledon. Phytic acid contents in imported soybean
were slightly lower than in domestic cultivars. Chymotrypsin inhibiting
activities(C.I.LA.) and content of BBPI in different cultivars were varied
from 9675 to 15689 U/g and from 400 to 779 %, respectively. Except the
ratios of C..A. to trypsin inhibiting activity(T.Il.LA.), no significant

difference was observed between domestic and imported soybean.

2. Contents of bioactive components in commercial soy foods, and
their changes and mass balance during soybean processing

Contents of isoflavone, BBPI and phytic acid in soy foods and soybean
products were determined. Varieties of soybean, types of final products, and
processing methods significantly affected residual amounts and compositions
of isoflavone. Fermented soy foods contained predominantly isoflavone
aglycones, whereas in nonfermented soy foods(soymilk, Tofu, soy sprout)

were present mainly as B -glucoside conjugates. Traditional fermented foods



in Korea, Doenjang could be regarded as the excellent sources of isoflavone
aglycones. The C.I.A. and BBPI were not detected in most of commercial
soybean products except soy-sprout, which contained 10695 13249 U/g, d.b.
of C.I.A. and 529 803 % of BBPI. Effects of processing conditions on the
content of isoflavones were investigated. Residual content and retention of
isoflavone were slightly decreased in case of steaming, boiling and
fermentation, and were little changed or slightly increased in the other case.
Manufacturing steps causing significant losses(above 90%) of BBPI were
steaming, boiling, and roasting. During soaking and sprouting there was
little change in residual content of C.I.A. and BBPI.

In tofu processing, significant losses of isoflavones were to whey(30
31%) and soybean curd residue(15 20%), with 37 51% remaining of
isoflavone in tofu. In whole soybean tofu, higher soybean isoflavone and
higher C.I.LA. and BBPI content than typically processed tofu were detected.
It is necessary to optimize processing conditions for soy products to reduce

loss of isoflavones.

3. Extraction and purification of isoflavone from soybean and its
by- product

The optimum extraction, concentration and purification conditions of
isoflavone from soybean or its by-products were established in pilot scale
to produce isoflavone products with high purity and high quality.

Methanol or ethanol solution of 40 80% were most effective for high
yields of isoflavone extracts. As pretreatment, vacuum evaporation,
concentration, freeze drying et al. were needed for further purification of
isoflavone. Isoflavone concentrates of 10% from defatted soybean grits,
5% from soybean whey were gained by size exclusion chromatography
(SEC) on hydrophilic or hydrophobic resin and the separation of fractions

with different isoflavone composition was possible on hydrophobic SEC
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resin with alcohol solution as an eluent.

Isoflavone concentrates of 2.5 3.0% from defatted soybean grits and
soybean whey, 35 4.0% from soybean hypocotyl with relatively high
isoflavone contents were produced solely by adsorption chromatography.
However, isoflavone concentrates of 10 13% from soybean whey, 12
15% from soybean hypocotyl were obtained by consecutive application of
SEC and adsorption chromatographic process. From soybean hypocotyl 3
0 35% in form of aglycone and 45 60% in native glucoside form were
obtained, The isolate with highest content of isoflavone was obtained with
ultrafiltration followed by adsorption chromatography and it was possible

to carry out continuously in pilot scale.

4. Functional and physiological activities of soybean component and
its application

The antioxidant activity, nitrate scavenging effect, and angiotensine -
converting enzyme inhibiting activity of soybean extracts and isoflavone
on were investigated. Also anticarcinogenic activities of isoflavone
aglycones and crude BBPI were examined by MTT assay using human
cancer cell line.

Isoflavone aglycones showed relatively high antioxidant activity in
order of glycitein, genistein, and daidzein. Solvent extract of soybean
especially ethylacetate fraction of black soybeans actively scavenged free
radicals. Glycitein and methanol extract of soybean(Sinpaldal 2) inhibited
the growth of human cancer cell such as stomach carcinoma(SNU- 1) and
colon carcinoma(SNU- C4) effectively. Genistein, daidzein and crude BBPI
inhibited the growth of cancer cell such as stomach carcinoma(SNU- 1),
but had weak activities to colon carcinoma(SNU- C4).

To applicate soybean isoflavone as an enhancer for quality and

processibility, stabilities on heat, pH, and sterilization of isolated isoflavone

- 11 -



and isoflavone in soybean flour were investigated. Stabilities were slightly
decreased in pH extreme(below 3, above 8) during sterilization, but
isoflavone isolate and soybean showed higher stability in ranges of food
application. Also properties of isoflavone were investigated for possible

application for antioxidant in food resources and food additives.

5. Development of new soybean products and functional foods

fortified with isoflavone

To utilize soybean isoflavone and other functional components, various
types of food products were processed with soybean and isoflavone
isolate. Tea type product was processed by roasted soybean hypocotyl,
and black rice and black soybean were added in tea for enhancing flavor
and masking beany and astringent taste. To produce seasoned soybean
snack, soybean were puffed or toasted, followed by addition of seasoning
solution were added. And to produce sweet and soft soybean snack,
cooked black soybeans were seasoned with high sugar solution, followed
by drying until 0.8 of water activity. For provide the sufficient isoflavone
intake(more than 50 per day per person), three types of food products
were produced ; (1l)beverage and soymilk fortified with isoflavone,
(2)granulated power by preparing with isoflavone, glucose, and several
vitamins, (3)tablets by mixing with soybean powder soaked in vinegar and

other ingredients.
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1.
97
50 0 . Isoflavone
Sigma(U.S.A) genistein, genistin
daidzein  Sigma glycitein isoflavone
Fujicco . Chymotrypsin, N-benzoyl-L-
tyrosine- p - nitroanilide protease Sigma

rabbit anti- BBPI 1gG
, phosphate buffered saline(PBS), Tween 20,
phosphate- citrate buffer (PCB), anti- rabbit 1gG- HRP conjugate
Sigma , 3,3 5,5 - tetramethylbenzidine
dihydrochloride (TMB)  Pierce

2.
AACC

air-oven (AACC 44-15A) , Kjeltec auto 1030
analyzer(T ecator Co., Sweden) micro- Kieldahl (AACC 46-13)

, (AACC 08-01)
sox hlet Fiber- T ec(Tecator Co,,
Sweden) . total dietary fiber
assay kit(Sigma TDF 100A) . 75% 85
water bath 2 HPLC
YMC polyamin  (4.6x 250 ) , 75% acetonitrile RI

detector(JA SCO 930)



3. Isoflavone

isoflavone 1 N HCI
isoflavone aglycone
aglycone . 105 , 95
, 120  heating block hot plate heating block  hot
plate
50 mL . isoflavone
12 10,000 rpm HPLC
. HPLC
JASCO(Japan) HPLC system column  ODS
YMC AM303 (46% 250 ) . 0.1% acetic acid
Acetonitrile  0.1% acetic acid water  30:70
1.0 mL/min injection volumn
20 pL UV detector 254 nm, 0.32
Isoflavone methanol 01 25 /mL
HPLC peak area
4. Bowman- Birk protease inhibiter(BBPI) protease
BBPI
05 g 0.25% 20 mL
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25 1 2,000%x g

30 (Whatman No. 2)
chymotrypsin BBPI
Lowry et al.(1951) . protease
92 mM Tris-HCI buffer(pH 8.1)
05 mL 2N NaOH 0.2 mL . alkaline
copper reagent 5 mL 10 phenol

reagent(1:1 dilute with distilled water)0.5 mL
30 570 nm bovine serum

albumin(Sigma)

. Chymotrypsin (C.ILA)
0.05 M Tris- HCI buffer(containing 0.02 M CaCl2 pH 8.2)
192 mL chymotrypsin (05 /mL in 0.001
N HCI) 50 pL 10
N- benzoyl- L-tyrosine- p - nitroanilide (20 /mL in DMSO)
0.3 mL 37 10 30% acetic acid
0.5 mL . buffer
30% acetic acid blank
410 nm buffer
reference % chymotrypsin

% CI.A. =[1- (Abs4l0 rm of sample/Abs4l0 rm of reference)] x 100
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Chymotrypsin 1 unit 1 chymotrypsin ,

4% C.I.A. inhibitors
. Trypsin (T.1LA)
0.05 M Tris-HCI buffer(containing 20 mM CaCl2 pH 8.2)
1.92 mL 50 pL trypsin (025 /mL in 0.001 N
HCI) 10
N- benzoyl- DL- arginine- p- nitroanilide(BAPNA) (20 /pL in DMSO)
0.3 mL 37 10 30% acetic acid
0.5 mL . buffer
BAPNA 30% acetic acid blank
410 nm buffer
referance %trypsin (%T.1.A)
% T.IA. = 1- (Abs4ldm of sample/Abs4l0m of referance)] x 100
Trypsin 1unit 1 trypsin , 8% T.IA.
inhibitor
Enzyme-Linked Immunosorbent Assay(ELISA) BBPI
BBPI (1999)
Microplate well BBPI
PBS(Phosphate buffered saline, pH 7.4) buffer coating
buffer(0.05 M Tris, pH 9.0) 2 /mL well
100 pL 4 coating
BBPI  coating microplate well 50 pL
50 pL 1 coating
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BBPI BBPI

Washing buffer 3

goat anti- rabbit 1gG- HRP
100 pL

microplate well

washing buffer
/mL of DMSO + 10 pL of
buffer(pH 5.0)) 100 uL

H2S04 50 pL
BBPI BBPI

5. Phytic acid

Phytic acid
Oberleas(1977)
acid Latta and Erskin(1980)

159 24% HCI 30ml
12,000 rpm 10

1.0 cm x 15 cm column

Lab.) 15 ¢
Cl-

5 , 10 mL

mL

(Ferric chloride 0.03%

, 500 nm

column

0.7 M NacCl

0.7 N NaCl 15 mL
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TMB (100 uL of 10
H202 in 10 mL of phosphate-citrate

30
450 nm

2 M

Harland and

. phytic

(AGI- X8, Biored
2

20 mL  0.05 N NaCl 25

phytate
3 mL Wade

sulfosalicylic acid 0.3%) 1 mL

. Phytic acid



, BBPI phytic acid

desiccator -20

(Soaking)

-20
(Steaming)

4 12

15, 30, 45, 60
20, 30

(Boiling)

isoflavone

97

97

3,6 9 12

, 121

-20

12
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15, 30, 45, 60

-20
(Roasting)
(Roaster, Probat )

150, 180, 210 2 16

30g

25 4

-20
4% 7% acetic acid . 25

8, 10
acid
1-2)
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T able 1- 2.

(SP)
A. oryzae CF 002P 340 24x 108¢g ()
A. sojae CF 003S 320 24x 108¢g ()
A. oryzae 5 J 40x 1089 ()

D) Aspergillus oryzae var. viridis IAM 2800
Aspergillus oryzae var. oryzae AT CC 14605
Aspergillus oryzae mut. che-ju 1
Aspergillus oryzae ATCC 14605 var. CF 8
Aspergillus oryzae var. microporus

, Fig. 1-1

Isoflavone

isoflavone )

()
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200g

(100 10 )

Fig. 1- 1.

200g 200g
1 1
8
1 1
) (100  10min)
1 1
1 1
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¢ |
8.0cBx
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isoflavone

40mesh ,
isoflavone
20
16 1
10 3
2 1
1,2 (whatman No.
2) isoflavone ,
40 80% 3
isoflavone
Amicon batch
MWCO 3 50K
80% 1 3 /
isoflavone
80% . 80%
isoflavone
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. Size exclusion chromatograpy(SEC) isoflavone

SEC 80%
1:15 5 10%
10
50 mL isoflavone HPLC
isoflavone
, isoflavone 10 mL
105 1
. Isoflavone
isoflavone 2 3
HPLC isoflavone

8.
(Electron Donating Ability) Williams ~ (1995)
DPPH(a ,a -diphenyl- 3 - picrylhydrazyl)
ImL 2 x 104 M
DPPH ( ) 2mL vortex mixer 10
525
nm DPPH steady state
1 mL 2 x 10-4 M DPPH 2mL vortex
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mixer 10 525 nm

DPPH
DPPH 50%

ECEH((Efficient Concentration) Antiradical activity
Kato  (1987) . NaNOz 2mL
ImL pH 12

10mL . 37 1
1 mL 2% 5 mL, Griss (30%
1% sulfanilic acid 1% naphtylamine 1:1 ,
) 0.4mL 15
520 nm
Griss 0.4 mL
(%)
N@) = (1- A% ) x 100
N :
A : 1 mM NaNOz 1
B : 1 mM NaNOz
C:
. ACE(Agiotensin Converting Enzyme)
50 yL ACE 50 p L, 10 mM sodium borate buffer(pH
8.3) 100p L 37 5
HHL (hippurl- histidyl- leucine) (27 125 mL sodium borate buffer) 50
p L 37 30 1 N HClI 250 p L
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ethyl acetate 1.5 mL 15

3000rpm 5 1 mL
Temp- block heater 3 mL 228
nm ACE
ACE (%)= (1- Abssengled Absrefererce)x 100
1)
SNU- 1( ),
SNU- C4( )
2)
MTT
(Carmichael , 1987)
4 MTT
, MTT
oD« 06 0.7
180 uL 9%6well plate 12 10
PBS(phosphate buffered saline) 20 pL
well well 300, 30, 2 /mL
1 (8well)
PBS 20 pL 100%
(control survival) blank
180 pL PBS 20 L
plate 37 , 5% COZ 4 0.1 MTT
(3-[4,5- dimethyl thiazole- 2- yl]- 2,5- diphenyltetrazolium bromede, Sigma)
well 37 4
plate  450x g 5 30 yL
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well DMSO(dimethyl sulfoxide) 150 pL
formazan 10

microplate reader(Scanning mutiwell spectrophotometer)  540nm

50% 50% (1C5Q)

(Novasina, HUMITAT - RC)
. 25 100

(Bx)

(ATAGO, N- 3E)

g 3 ( Brix)
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1
1.
isoflavone  genistein, daidzein glycitein
95%
aglycone isoflavone
aglycone
aglycone
isoflavone
isoflavone
Isoflavone aglycone
isoflavone
heating block  hot plate
60 isoflavone
genistein
genistein
genistein
tube) 105
isoflavone 2

isoflavone 564 /g

- 43 -

Fig.

90

daidzein

2-1

(cap



3 isoflavone

3 62 /g genistin

heating block  hot plate isoflavone

hot plate

heating block
heating block

Fig. 2-2
A Heatinz block + veflux | [IL Dy oven
800 | i 800
600 - . . . 3 o 600
400 - - L ] : - 400

w ¥ v ¥ . 5

] : &

%,:'m . S i . g 200 2

g a5 R e ]

E 0N : L o

'.; 1] 30 60 80 0 60 120 180 E

H i, Hot plate + reflux D, Shaking water bath g

S 800 - 0K §

7 [ ]

2 3 =
800 - ¥ Z 4 600
ano | ¥ " v » | a0

¥ L4
¥

200 - - L4 ] " 200
- & i - 1 - -k
W 1 ] L | g 1 1 TH

0 1] B0 S0 0 60 120 180

Hydrolysis tinedmin)
Fig. 2- 1.
isoflavone



L

Fig. 2-2. % isoflavone A %% 9% heating block 2} 7t

3 gA

. A7t R4 w2 isoflavone?] #3)F

TFEQ genistin(Sigma)S ZhFES g7 AR T FAFIAVI
heating block$ ©]-§3ke] 0, 30, 60, 90&3t 7h=EsIA17IUA  genistin®]
genistein®. 2 H@H = B34S AHE HA3E Fig 2-33% 2o 7tEs 60
V744 genistin®] F#zra sl o)2 RE AAHE genistein® TF TIF G

o] FE&lstA veltth o] & AMAE genisteine Fig. 2-37% #Zo] 7k
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genistein  daidzein,

60
60

Isoflavone

HCI

10,000
HPLC

rom

aglycone

isoflavone

isoflavone 60

aglycone isoflavone
isoflavone aglycone ,
aglycone
glycitein
Fig. 2-3
geinstein, daidzein  glycitein
isoflavone
Wang scale
HCI
(97 )
0.125, 0.25, 0.5, 0.75 g 1I5SmL 1N
heating block 60
50 mL 1
isoflavone
Fig. 2-4
0.125 g 0.75 g
, 0125 050 g
1 N HCI 1 mL

10 30 mg
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100
90
80

20
10

Daidzein (ug)

25
20
15

Glycitein (ug)

100
90 A

20|
10

Geinstein (ug)

25
20
16 ¥
10
5 v
0 ¥ 'r ;
0 30 [:11] 80 120

Hydlrodysis timc(min)

Geinstin (1g)

Fig. 2-3. (120 , heating block, 1IN HCI)

daidzein, genistein, glycitein genistin
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1000

®— Total
B Daidrein

800 F Y l[':']}'ttitri-n
L ¥ Lenistein
=5
Z &
= L »
£ 600 o
E
<
£ 400 " v v
k-
= 200

[ | | = [ |

F & A A

0
0.125 0.250 0.500 0.750
Weight(g)
Fig. 2- 4.
isoflavone
isoflavone
(97 ) , 40mesh
05 g I5mL 1
N HCI heating block 60
50 mL 1
10,000 rpm aglycone
isoflavone HPLC 2-1
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Daidzein  glycitein
geinstein isoflavone
3 10
daidzein  glycitein , genistein
isoflvone
Table 2-1. isoflavone
Isoflavone( /Q)
Daidzein Glycitein Genistein T otal
206.8+ 60.0 57.2+ 21.0 306.9+ 849 590.9+ 162.5
coarse
_ 165.0+ 27.2 82.7+ 29.1 396.6+ 11.3 617.3t 624
20mesh medium
_ 158.7+ 53 674+ 59 390.1+ 282 616.1+ 335
40mesh fine
103.0+ 4.9 NDJ) 431.0+ 19.7 534.0+ 24.6

4411.1+ 170.3 4403.7+ 160.5 1137.8+ 825

9952.5+ 405.9

) not detected
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(1999)

10060

800

000

404

Isoflavone contents(ug/g)

200

Fig. 2-5.

100%

4 4drnme

Fig. 2-5

Daidzein
Glycitein
Genistein
Total

60

Methanol conc.(%s)

isoflavone

- B0 -

aglycone

70

80

50%

80%



2. isoflavone

isoflavone
. Eldridge  Kwolek(1983) isoflavone ,
116 309 /g
46 195 /g 2-2
( ), ( , ),
( 1), ( ) isoflavone
2 isoflavone
2 2399 /g
(hypocotyl), (cotyledon)
isoflavone '
isoflavone
isoflavone isoflavone
glycitein
isoflavone
isoflavone
isoflavone (1996)
(1996) 46 232 %, 46 418 % ,
Kitamura (1991) Tsukamoto  (1995)
isoflavone
isoflavone
isoflavone
30 isoflavone
database
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Table 2- 2. ( , , ) isoflavone
Isoflavone ( /g, d.b.)
Daidzein  Genistein  Glycitein T otal
158.7 390.1 67.4 616.1
507.8 652.9 1111 1271.9
(Whole seed) 834.6 1278.5 285.8 2398.9
720.8 854.7 204.0 1779.5
408.8 599.1 258.9 1266.0
213.2 336.6 78.6 628.4
98.5 216.6 56.8 371.9
614.9 854.5 186.2 1655.6
43135 1311.3 3974.2 9599.0
3964.6 1574.2 11382.4 16921.2
(Hypocotyl) 3619.0 1269.7 8858.9 13747.6
333.9.9 1416.9 9988.6 14745.4
2418.9 1472.1 8339.6 12230.6
5246.0 859.9 6776.6 12882.5
2334.7 1316.2 2469.3 6120.1
4595.6 1208.1 4003.9 9807.6
182.4 531.8 0 714.2
456.0 566.4 0 1022.4
(Cotyledon) 894.3 1498.8 0 2393.1
679.2 782.7 0 1461.9
609.0 790.9 0 1399.9
163.8 3775 0 541.3
745 300.7 0 375.2
523.8 1038.7 0 1562.5
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(Haytowiyz , 1999). data

isoflavone  total aglycone value

100g
isoflavone . , , glycitein
daidzein  genistein
isoflavone genistein daidzein
3. , , , isoflavone
isoflavone malonyl genistin
malonyl daidzein 70% acety|
aglycone . 2-6 isoflavone aglycone
12 HPLC
1 | |""-|..,, 5 .I-.l-. Pl | I.l"- sl II. e JL
Retention Time(min)
Fig. 2-6. isoflavone glucoside aglycone HPLC chromatogram

(1, daidzein; 2, glycitein; 3, genistin; 4, malonyldaidzin; 5, malonylglycitin;
6, acetyldaidzin; 7, acetylglycitin; 8, malonylgenistin; 9, acetylgenistin; 10,
daidzein; 11, glycitein; 12, genistein)
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isoflavone 2-3, 2-4, 2-5

2-3 39 isoflavone
2 isoflavone 0.28%
) 0.25%
isoflavone . , isoflavone
isoflavone
2-3. isoflavone ( 19
Isoflavone 2
Malonyl genistin 845.0 976.7 1039.7 1072.7 978.0 817.0
Malonyl daidzin 384.0 653.0 463.7 855.0 733.0 586.3
Malonyl glycitin 52.75 50.75 745 151.7 126.5 90.0
Genistin 135.0 210.3 196.5 191.0 415.0 150.3
Daidzin 67.5 150.0 945 153.0 313.0 111.0
Glycitin 22.2 22.0 28.8 61.7 88.5 38.2
Genistein 11.0 9.8 10.0 6.8 41.0 5.0
Daidzein 45 9.7 6.7 8.0 445 6.5
Glycitein 4.2 4.97 14 43 145 2.0
Acetyl genistin 55 17 - 8.2 - -
Acetyl daidzin 33 8.7 8.3 12.2 455 9.7
Acetyl glycitin - - - - - -
T otal isoflavone 1540.7 2099.1 1923.9 2525.6 2759.2 1820.8
isoflavone
isoflavone 2-4 . ,
, , 2 isoflavone
, , isoflavone
4 1%
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isoflavone

isoflavone
isoflavone
2- 4. isoflavone ( 19
Isoflavone

Malonyl genistin 1334.7 1040.5 905.0 552.5 810.8 11133
Malonyl daidzin 846.5 899.0 711.5 529.7 634.0 891.9
Malonyl glycitin 50.2 107.5 107.0 49.2 102.0 73.0
Genistin 250.8 161.7 146.3 91.5 70.7 110.3
Daidzin 165.7 1235 130.8 92.3 60.5 101.5
Glycitin 235 44.0 51.2 17.7 24.5 25.3
Genistein 11.0 7.8 5.75 3.25 4.6 9.7
Daidzein 8.75 9.0 75 6.0 5.8 7.8
Glycitein 0.1 52 18 0.1 0.1 0.1
Acetyl genistin - - - - 17 55
Acetyl daidzin 7.0 52 0.1 4.5 55 5.9
Acetyl glycitin - - - - - -

Total isoflavone 2698.2 2403.9 2068.0 1347.2 1720.4 2344.7

2-5. isoflavone ( 19
Isoflavone 1 178 173 174

Malonyl genistin 430.0 825.4 12717 11535 1240.0 266.7 508.7
Malonyl daidzin 327.0 681.4 826.8 692.0 728.3 110.0 339.5
Malonyl glycitin 59.0 26.5 485 29.8 338 250 423
Genistin 88.5 192.3 2275 203.3 240.7 445 875
Daidzin 76.5 154.3 137.0 105.3 131.0 26.1 53.2
Glycitin 25.8 16.5 20.3 85 16.0 18.6 17.7
Genistein 3.0 5.2 22 5.9 5.2 26 5.6
Daidzein 6.0 8.8 7.0 6.5 6.5 24 6.9
Glycitein 30.3 26 2.7 13 26 0.6 0.6
Acetyl genistin - - - - - - -
Acetyl daidzin 2.7 2.8 0.2 0.1 0.2 5.2 22
Acetyl glycitin - - - - - - -
Total isoflavone 1050.2 1914.7 2548.0 2206.1 2404.3 5019 1064.0




(US No.1)
isoflavone, phytic acid, BBPI

2- 6.
! %) ) (%) %) (%)
SI), 96 111 37.0 19.2 4.9 12653
S, 96 11.8 36.8 18.9 5.2 12362
S, 96 11.9 37.2 17.6 5.0 14321
S, 96 11.6 39.9 16.9 5.8 16546
S, 96 11.2 36.4 195 5.7 13776
S, 96 11.3 36.1 201 53 14549
M2), 96 10.9 A1 12.8 4.6 13889
1 S, 97 7.6 38.0 185 4.8 15472
S, 97 1.7 41.0 14.8 5.6 14299
S, 96 12.4 40.5 17.7 53 14315
S, 97 12.1 37.0 18.0 5.1 14299
US No.l 13), 96 115 32.8 19.9 4.7 11611
14), 96 10.8 36.9 18.1 4.8 15660
14), 96 104 38.7 14.8 4.6 12726
NS:
2) M: ;

91 :
91
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us
No.1

2-6
36.9%  38.7%

95 13.1% stachyose 3.1 4.0%, raffinose
0.8 1.2%, sucrose 45 7.8%, fructose 0.3 0.8% . ,

2
raffinose
16.8 22.4%
1
isoflavone, phytic
acid, chymotrypsin . Bowman- Birk protease inhibitor(BBPI)
2-8 . isoflavone 372
2399 /g 1075 1906 /g
. Phytic acid
BBPI
chymotrypsin
. Chymotrypsin
ELISA chymotrypsin 967
5 15689 U trypsin
chymotrypsin . BBPI , ,
(US No. 1), 2 500 %

chymotrypsin
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2-7.

US No.l

Tote:(libdéstary Oligosaccharide(%, d.b.)

(%, d.b) Fructose Sucrose Raffinose Stachyose Sum
18.2 04 7.3 11 4.0 12.8
17.8 0.5 6.9 12 31 11.8
21.7 0.3 7.8 1.0 39 131
17.7 0.3 5.2 0.8 35 9.9
181 0.6 5.6 0.1 31 10.2
195 04 6.7 0.8 3.6 115
20.3 04 6.2 12 34 11.2
16.8 04 7.6 12 35 12.7
20.5 0.8 4.7 0.9 33 9.7
17.9 0.3 45 11 3.7 9.6
22.4 0.3 7.2 1.0 33 11.8
21.0 0.7 6.3 11 35 11.6
20.5 0.7 6.2 11 34 11.4
20.0 0.5 74 1.0 4.0 12.9
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2-8.

—oaveneh. GB) P oy Ber
Daidzein Genistein Glycitein T otal (%, d.b.) (U/g) ( %)
158.7 390.1 67.4 616.1 291 10994 568
323.7 700.2 76.9 11008 291 12913 775
507.8 652.9 1111 12719 290 10265 400
284.7 490.1 181.7 956.5 314 14797 779
2 8346 12785 2858 23989 287 13173 525
720.8 854.7 2040 17795 271 15689 734
408.8 599.1 2589 12660 297 12428 692
1 213.2 336.6 78.6 6284  3.02 10251 443
98.5 216.6 56.8 3719 292 11892 660
49.0 154.8 314 2352  3.00 9675 432
474.1 530.5 70.0 2352 293 10435 731
US No.1 422.6 229 773 10746 222 11297 453
204.5 310.1 1005 10838 216 11557 609
802.0 892.4 2114 19058 207 12306 575

) C.1.A. : Chymotrypsin inhibiting activity, 1 Unit chymotrypsin 1
protease inhibitor
4 Bowman- Birk protease Inhibitor content by competitive ELISA with
anti- BBPI 1gG
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isoflavone

5. Bowman- Birk Protease Inhibitor

6% protease inhibitor Kunitz
protease inhibitor(KTI) Bowman- Birk protease inhibitor(BBPI)
protease inhibitor  BBPI

8000 KTI trypsin chymotrypsin
, chymotrypsin
BBPI
BBPI casein BAPNA,
BT PNA trypsin chymotrypsin
BBPI
KTI, protease inhibitor
BBPI

protease inhibitor

protease inhibitor
chymotrypsin

, BBPI
(rabbit anti- BBPI antibody) BBPI
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chymotrypsin BBPI
25 ( 1 8 ,
5 : 8 4 )
BBPI trypsin ~ chymotrypsin inhibitor
protease
2-9

chymotypsin

2

chymotrypsin

8462 15689 U/g

2 chymotrypsin

10435
1 ’ ’

10000 U/g ,
Trypsin  chymotrypsin
2, 4.5

chymotrypsin

chymotrypsin

T.1.LA/C.I.A
2 ’ ’
ELISA
400 779 % chymotrypsin
700 % BBPI

9675 U/g

chymotrypsin
chymotypsin

chymotrypsin

3.8

trypsin

BBPI trypsin
chymotrypsin
2 ’ 1 ’

BBPI

BBPI

1 BBPI 500 %
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Table 2-9. chymotrypsin BBPI

T.I.AJ) C.l.AY) T.ILA/CIA BBPI,
! (‘o) (Ulg) contensd
1 Sy, 97 58397 9416 6.2 443
2 S, 97 55600 12087 4.6 727
ME), 97 51183 9843 5.2 527
M, 97 55208 12839 4.3 757
(perking) M, 97 56814 11140 51 609
M, 97 42922 9755 4.4 551
3 S, 97 72059 11086 6.5 637
S, 97 53514 11892 4.5 660
C¢t), 96 38079 8462 4.5 482
C, 96 46290 9849 4.7 575
C, 96 58038 11380 5.1 626
C, 96 37308 9818 3.8 522
CJ), 97 40333 10614 3.8 565
M, 97 56823 12353 4.6 731
M, 96 67214 10032 6.7 525
M, 96 75516 13485 5.6 619
M, 96 89427 15689 5.7 734
S, 97 43976 10994 4.0 547
2 S, 9% 54009 13173 4.1 525
S, 9% 51325 10265 5.0 400
2 S, 9 77556 12926 6.0 689
S, 9 54245 12913 4.2 775
S, 9 69545 14797 4.7 779
S, 9 59480 10435 5.7 731
S, 9% 48375 9675 5.0 432
) T.ILA : trypsin , lunit 37 10 125 trypsin protease inhibitor
2 C.I.A : chymotrypsin , lunit 37 10 25 chymotrypsin protease inhibitor

%) Bowman- Birk protease Inhibitor content by competitive ELISA with anti- BBPI 1gG
)S: ,HM ,6C: ( ))C: (



BBPI

BBPI BBPI
chymotrypsin 0.838
BBPI
chymotrypsin
T.I.A/CIA
chymotrypsin
0.25% BBPI
chymotrypsin 2-10
chymotrypsin 9992 16159 U/g 6927
10764 Ul/g chymotrypsin
879 91.9%
BBPI BBPI
Table 2-9. chymotrypsin
BBPI
(Hypocotyl) (Cotyledon)
C.ILA.)) BBPI?) C.l.A. BBPI
(%) (Ulg) (%) (%)  (Ulg) ( %)
24 10755 741 90.2 7228 746
22 13677 880 90.2 8842 697
31 16159 901 87.9 10424 362
1.7 14619 750 91.9 9145 668
21 9992 615 913 6927 577
3.2 12997 894 88.8 10764 1004
) CIA : chymotrypsin , lunit 37 10 25 chymotrypsin protease

inhibitor

2) Bowman- Birk protease Inhibitor content by competitive ELISA with anti- BBPI 1gG
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6. phytic acid
Phytic acid (P)
myo- inositol  hexa- O- monophosphate ester Ca Mg
phytic acid
phytic acid T able
2-10, 2-11 19 32%
Table 2- 10. phytic acid
Phytic acid Phytic acid
(%, d.b.) (%, d.b.)
S1), 96 2.9 1 S, 97 25
S, 96 29 2 S, 97 30
S, 96 29 3 S, 97 2.8
2 S, 96 24 M2, 97 30
S, 96 31 M, 97 30
2 S, 96 29 55 M, 97 19
S, 96 28 M, 97 31
S, 96 2.7 88 M, 97 2.7
1 S, 96 31 95 M, 97 29
S, 96 30 96 M, 97 3.2
S, 96 29 97 M, 97 29
S, 97 2.6 Perking M, 97 33
S, 97 29 1 M, 97 3.2
IS IM
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phytic acid 27 3.0%
15 2

phytoallexin, isoflavone

phytic acid
phytic acid
10 1.8%, 2 2.6 3.0% phytic
acid
Table 2- 11. ( , , ) phytic acid
Phytic acid (%, d.b.)
(Whole seed) (Hypocotyl) (Cotyledone)

29 12 3.0
29 17 29
2 29 1.0 3.0
2.7 17 2.8
3.0 12 2.6
1 3.0 15 2.6
29 18 29
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1. isoflavone
isoflavone
, ) Table 3-1, 3-2, 3-3
isoflavone ( 7% )
65 124 /mL
, ( E, F) 288 268 /g
isoflavone aglycone 1 5%
Table 3- 1. isoflavone
Total Isoflavone( /mL) Free Isoflavone( /mL) Aglycone
Daidzein Glycitein Genistein  Sum  Daidzein Glycitein Genistein Sum /Glucoside
A
1 2 , 4. 4 7 1.1 .012
( 78.76%) 35 0 50.0 943 0 0 0 0.0
B
28. 1. 4.7 4 . , 1.4 .021
( 60.91%) 8.9 8 3 65 0.5 0 0.9 0.0
C
( oE.16%) 48.8 3.7 715 124.0 0.6 0 1.0 1.6 0.013
D
( ca.30%) 44.7 4.0 150 637 0.1 0 0.2 0.3 0.005
E
( SA5C%) 455 8.5 354 894 0.6 0.1 0.8 1.5 0.017
F
20. . 7. 28. . .2 .2 .007
( 28.56%) 0.9 0.9 0 8.8 0.05 0 0 0 0.00
G
19.1 2.4 . 26. 4 .07 1.1 1. .
( 21.00%) 9 5.3 6.8 0 0.0 5 0.056




0.1% isoflavone

14 21% aglycone . Wang M urphy (1996)
isoflavone
isoflavone
(whole
soybean T ofu) isoflavone
isoflavone
7
isoflavone 4193 20351 /g
(Table 3-3).
' ' Table 3-4
, isoflavone
aglycone

(J1)  isoflavone
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T able 3- 2. isoflavone

Total Isoflavone( /g,d.b.) Free Isoflavone( /g,d.b.)

Aglycone
Product :
Daidzein Glycitein Genistein Sum  Daidzein Glycitein Genistein Suym /Glucoside
S 3998 166.8 698.8 1265.4 96.7 21.8 137.7 256.2 0.2
C 3440 1491 636.2 1129.3 544 185 91.0 163.9 0.1
P 5014 161.2 910.1 1572.7 106.3 17.3 170.0 293.6 0.2
Table 3- 3. isoflavone
oroduct Total Isoflavone( /g,d.b.) Free Isoflavone( /g,d.b.) Aglycone
u .
Daidzein Glycitein Genistein Sum Daidzein Glycitein Genistein Sum /Glucoside
H 141.4 254 2525 4193 26.3 22 120 405 0.1
S 196.9 439 2806 521.3 61.5 nd 248 86.3 0.2
Y 867.6 77.6  1090.0 2035.1 374 9.7 177 648 0.03
C 281.3 68.6 426.0 775.9 66.9 25.6 20.3 1128 0.1
SS 2235 31.0 410.3 664.8 374 9.7 17.7 64.8 0.1
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T able 3-4.

isoflavone

Total Isoflavone( /g,d.b.) Free Isoflavone( /g,d.b.) Aglycone
Product
Daidzein Glycitein Genistein Sum  Daidzein Glycitein Genistein SUM /Glucoside
S
( 36.38%) 187.8 65.2 2834 5364 151.1 49.0 269.3 469.4 0.9
J
( 48.97%) 347.0 115.0 484.1 946.1 382.5 139.7 569.4 1091.7 1.1
H
( 17.48%) 225.5 81.8 3359 643.2 94.5 623 1689 3257 05
P
( 28.30%) 194.6 47.9 262.1 504.6 149.7 29.9 226.7 406.2 0.8
CC
( 31.00%) 355.1 98.7 390.9 844.7 303.0 87.2 3816 7718 0.9
SS
( 50.00%) 194.1 83.9 234.1 5121 168.2 91.0 2182 4775 0.9
I 4886 1259 6207 12352 4602 1254 6531 12386 1.0
( 50.00%)
S 6.1 1.0 7.6 14.7 6.0 3.7 19.1 28.8 1.9
J
( 5.09%) 18.6 1.9 250 455 13.8 9.4 252 484 1.0
H nd?) nd nd nd nd nd nd nd nd
P nd nd nd nd nd nd nd nd nd
cC 3.1 1.8 5.2 10.1 nd 3.4 25 5.9 0.6
I 42.7 72 386 885 176 54 223 453 05
( 40%)
SJ
nd nd nd nd nd nd nd nd nd
( 1259%)
SY nd nd nd nd nd nd nd nd nd
( 18.80%)
cl
nd nd nd nd nd nd nd nd nd
( 16.00%)
cY nd nd nd nd nd nd nd nd nd
( 22.00%)
( g_oo%) nd nd nd nd nd nd nd nd nd
I nd nd nd nd nd nd nd nd nd
( 20%)
A 313.3 80.3 3685 762.1 358.1 93.0 5132 964.2 1.2
B 288.5 86.2 366.9 741.6 3174 97.9 431.7 847.0 1.1
) not detected
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BBPI

phytic acid

, 0.25%
chymotrypsin BBPI
Table 3-5
5 10695 13249 Ulg
chymotrypsin 529 803 % BBPI
chymotrypsin BBPI
BBPI
BBPI
chymotrypsin BBPI
1 1767 U/g  chymotrypsin 100
% BBPI 7
chymotrypsin BBPI
chymotrypsin
BBPI ,
chymotrypsin
BBPI
BBPI ,
BBPI
Phytic acid )
3% phytic acid
phytic acid 0.002 0.34% Phytic
acid pH
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Table 3-5. chymotrypsin , BBPI
phytic acid

C.l.A)) BBPI contents Phytic acid

Product )
(units/g, d.b.) (mg%, d.b.) (%, d.b.)
H 13249 803 0.84
S 12462 718 0.81
Y 10695 588 0.66
C 10834 529 N.D.
SS 11608 690 1.20
S tracez) <10 3.53
C 1767 69 3.03
P trace 24 2.93
S tracez) trace 0.002
J trace trace 0.34
H N.D.9) trace 0.26
P trace trace 0.19
CcC trace trace 0.04
SS N.D. trace 0.03
J trace trace 011
S N.D. trace N.D.
J trace trace 0.02
H trace trace 0.01
P trace trace 0.09
CcC N.D. trace N.D.
Ji N.D. trace N.D.
SJ N.D. N.D. N.D.
SY N.D. N.D. N.D.
CcJ N.D. N.D. N.D.
CcYy N.D. N.D. N.D.
C N.D. N.D. N.D.
Ji N.D. N.D. N.D.

7 C.I.A : Chymatrypsin inhibiting activity, 1 unit is the amount of inhibitor to
inhibit 1 of chymotrypsin for 10 min at 37

2 C.I.A. was less than 1000 units.

9 Not detected.
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3. isoflavone

phytic acid
acid
4
isoflavone
isoflavone
4 1653
(yield)
isoflavone
B - glucosidase
25
isoflavone
aglycone
50 5
daidzein  genistin

malony!| glucoside

isoflavone, BBPI,

isoflavone, BBPI phytic
mass balance
25
6
16929 /g 12
/g, 25 1730 /g
isoflavone 31
10 20%
aglycone
4
isoflavone
daidzein  genistein
5
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Fig. 3- 1.

4 12
(121 , 15lb)

95 , 15
7%
80.7%

75.7%
, 30

Fig. 3-2
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3
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i

Baegtae, 4'C
Baegtae, 25°C
Heugtae, 4°C
Heugtae, 25°C

| - E®

3 ] 9 12

Soaking time(hr)

isoflavone

(95 )

isoflavone
82.2%, 78.3%

. 121 10
73.3%, 77.7%

(15 ) isoflavone 20
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, 60
85.5%,
isoflavone
50%



isoflavone

isoflavone
_ 1nn+§
\‘\ ____,—F.
S 80 \mo®__ o 2 -
= | e
: e
2 60 \ v ol
—_— ‘——- — _.;-"'-.--.
= —he
(=]
ey
w 40 -
= —8— Baegtae, 95°C
= —B— Baegtae, 121°C
z 20 - & Heugtae, 95°C
i~ 7 Heugtae, 121°C
0 : .
0 15 30 45 60
Steaming time{min)
Fig. 3-2. (95 ) (121 , 1.5lb)
isoflavone
(boiling)
, isoflavone
3-3
92.0%, 90.7% 77.4%, 78.3%
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79.7%  79.0%

3-3

1876
1238

isoflavone

100

80

60

40

20

Retention of total isoflavone(%a)

Fig. 3-3.

(raw; 12

60

, 71.9%  72.6%
isoflavone
isoflavone
isoflavone
/g, 876 /g 60
/g, 426 /g
aglycone
=
A
e,
W
- W R —e
x\‘\\ . < _'..,_&H—
| \'-.;:—- T \1.\_‘ M\H‘
.HHI;-\.__.H- H-.,_ = - a
b i ——
i i
—&— Baeglae, raw
= —B— Baeglze, soaked
—ié—- Heugtae, raw
-=- Heugfae, soaked
1
0 15 30 45 60
Cooking time(min)
(100  boiling)
, Soaked,; )
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(roasting)

(Roaster, Probat Co. Germany)

95rpm 150, 180, 210
(roasting) isofavone 3-4
0.95 8.7%, 0.74 7.63%
isoflavone . isoflavone
1470 669 /g 150 12
1837 561 /g , 180 12 1300 658 /g , 210 12

1500 688 /g

-7 Heugtae, 150°C

140
o~ ’__
< e S
T 120 &L __.,3___.';.;_ *— ¢
_;/ ~ e '_\_ H'-.-.. s
: 1uuﬁ£={’fﬁ T 3 ’
= o _._.x. 4 h';-*-r: :F - =
2 SR
= B0 [
=
2 0
w B0 [ & EBasglae, 150°C
% B Baegtae, 180°C
£ 40 —i&—- Baegtae, 210°C
=
-
L
o

20 - Haugtae, 180°C
—8- Heugtae, 210°C
ﬂ | 1
1] 4 8 12 16
Roasting time(min)
Fig. 3-4. (roasting) isoflavone
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isoflavone 100%
Fig. 3-4 120% Maillard
isoflavone uv
isoflavone
25
isoflavone Fig. 3-6
4 7
4
isoflavone isoflavone
1341 /g 4 2017 /g
1284 /g 4 1535 /g . Daidzein
genistein glycitein
isoflavone 100%
isoflavone 3-7
110%, 97%
, 20 3 10 7
isoflavone malony!|
daidzin 6 7 daidzein
, malonyl genistin genistin .7
isoflavone
isoflavone
daidzein
isoflavone  genistin
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Isoflavone (ugig)

Isoflavone (uglg)

Fig. 3-6.

2100 |
1800 |
1500 |
1200 |
900 |
600 4

[ 3
300 &

o
2100 |

1800 |
1500 |
1200 |
900 |

&
600 |

(25

A. Eunha- kong

— 80— Dadzemn
. B Glycitein
- Genistein
7 Total
o s L
o
o
| 3 = —m
B. Yak- kong
i
A———4 ar
L ]
A
,. -.
--—— B —— % —— 8
1 2 3 4

Germination time{days)

- 78 -

isoflavone



4.0

Retention of total isoflavone(%o)

Fig. 3- 7.

120

1000 P

80

20

& Yakh-kong
—— Eunha-kang

1 2 3 4

Germination time(days)

isoflavone

25 8
isoflavone

pH pH
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6.56 6.74
pH
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1956

pH

pH . 4%

82%, 85% 8
7% 76% 7%

100%:

N N

= 80 | S

= il

> - &

= &

2 60

=

g

s 40,1 @ Baegtas, 4%

= B Baegtae, 7%

£ 20 A Heugtas, 4%

,E Heugtae, T%

=

0 2 4 6 8
Soaking time (days)
Fig. 3-8. isoflavone
isoflavone
% % 8 1877 g
/g, 2008 /g isoflavone 100%
Fig. 3-8
25%
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% 1%
885 /g 1% ,

Fig. 3-8 4% 25.8%, 7% 34.9%
.2 isoflavone
70%
isoflavone
Table 3-6, 3-7 isoflavone
isoflavone
85%
isoflavone
aglycone
aglycone
aglycone
aglycone
isoflavone
. Table 3-7
isoflavone

isoflavone aglycon
isoflavone . aglycone

0 39% 25 isoflavone  aglycone
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Table 3-6.

isoflavone

Total Isoflavone( /g,d.b.)

Free Isoflavone( /g,d.b.)

Agly
cone/

Daidzein Glycitein Genistein

Gluco

Sum Daidzein Glycitein Genistein Sum side

(96) 425.4 146.3 810.1 1381.8 48.7 8.9 151.7 209.6 0.2
413.0 133.7 663.3 1210.0 290.1 88.7 401.6 7804 0.6
451.2 143.3 753.5 1348.0 62.9 15.0 779 1557 0.1
413.9 132.6 704.4 1250.9 165.6 46.6 178.2 3904 0.3
(979 659.9 199.8 917.0 1776.7 0.5 15.3 02 161 0.1
676.2 143.7 879.0 1698.9 0 0.9 475 483 0.02
746.4 164.5 934.3 1845.2 17.3 8.6 30.2 56.2 0.03
668.2 122.4 837.0 1627.6 2774 315 2954 6043 04
) 29 20 20 30
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T able 3-7. isoflavone

Total Isoflavone( /g,d.b.) Free Isoflavone( /g,d.b.) Aglyco
) ne/Glu
Daidzein Glycitein Genistein Sum Daidzein Glycitein Genistein Sum  coside

98. 4. 287.2 50.0 4559 7931 3043 669 6040 9751 1.23

1 98. 3. 355.2 68.6 5483 9721 2927 683 5376 8986 0.92

2 98. 2. 350.7 729  788.1 1211.7 275.3 677 6954 10384 0.86

25 96. 3 4805 1206  549.8 11509 4584 1193  626.2 12038 1.05

1 98. 3 48.8 9.0 466 1044 16.1 4.3 201 404 039

6 97. 10 551 275 498 1324 15.0 4.5 189 383 029

25 97. 3 107.0 26.8 55.1 188.9 118.9 324 1447 2960 157

2 98. 2 288.5 86.2 3669 7416 3174 97.9 4317 8470 114

25 97. 3 3133 80.3 3685 7621  358.1 930 5132 9642 126




Fig. 3-10 20

isoflavone
isoflavone 793 /g 2 isoflavone
2 4 1078 /g
1200 |
® Daidzein
B Glycitein
& Genistein
800 -+ Total
o
=]
=
w 'y
E 600 |
=
m "
:c F F e
= »
g i a
n- = B a
0
0 30 60 90 120
Fermentation time(days)
Fig. 3-9. isoflavone
kaji
isoflavone 3-10
. A. oryzae( )
, A. scjae( )

3-10
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isoflavone
Wuryani  (1995)
R. oryzae 50

isoflavan equo

isoflavone

90%

isoflavone

isoflavone 131 % tempe
%, R. oligosporus 45 %
koji
, isoflavone
Table 3-6 50
isoflavone
isoflavone
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Isoflavone {uglg)

Isoflavone (uglg)

Fig. 3-10.

1500 |

A, Baegtae
12005 o
b
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ol i
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T
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-
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isoflavone mass balance

isoflavone
. Table 3-8
7%
isoflavone
(Table 3-10, 3-11). , ,
isoflavone
isoflavone  37.4% , 30.6%,
19.6%
isoflavone  50.7% , 31.6%,
14.6% . Daidzein glycitein
genistein . Isoflavone
isoflavone
Table 3-11  325mesh
isoflavone
isoflavone  80.7% isoflavone ,

11.2%
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Table 3-9. , (200g )

i) 2) 9
Yield(g) 480.0 378.2 820.0
M oisture(%) 81.0 77.2 81.7
Yield(g) 2438 311.4 0
M oisture(%) 79.8 814 -
Yield(mL) 850.0 900.0 240.0
Solid(Brix) 3.0 2.8 4.8

7) Traditional method,
2 Soymilk heating after filteration,

9 (325mesh) whole soybean T ofu

Table 3-10. isoflavone

(2009 mass distribution)

Isoflavone( /soybean200g,wet basis) Retention

Daidzein Genistein Glycitein T otal %
200g 1014 152.0 214 2748 100.0
1700mL 0.9 0.4 0.1 14 0.5
1700mL 94.9 127.6 16.8 2394 87.1
311.4g 19.8 29.1 48 53.9 19.6
900mL 495 26.0 8.6 84.1 30.6
378.29 34.4 63.2 53 1029 374
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Table 3-11. isoflavone

(200g mass distribution)

Isoflavone( /soybean200g,wet basis) Retention

Daidzein Genistein Glycitein T otal %

200g 101.4 152.0 214 274.8 100.0

1700mL 0.9 0.4 0.1 14 0.5

1900mL 104.4 144.3 19.1 268.0 97.5

1700mL  105.4 136.8 193 2615 95.2

243.8¢g 14.7 22.8 25 40.0 14.6

850mL 49.9 27.5 9.4 86.8 31.6

480.0g 46.5 84.7 81 1393 50.7

Table 3-12. isoflavone
(200g mass distribution)

Isoflavone( /soybean200g,wet basis) Retention

Daidzein Genistein Glycitein T otal %
200g 116.3 146.5 311 2939 100.0
1340mL 1178 145.1 30.0 293.0 99.7
0 0 0 0 0 0
240mL 159 13.0 4.0 33.0 11.23
8209 88.0 127.9 215 2373 80.74
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4,
(BBPI)
BBPI
BBPI
BBPI

BBPI

BBPI Fig. 3-11
12

10%

BBPI 12

BBPI
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Bowman- Birk protease inhibitor

BBPI
BBPI

BBPI
5%, 25

chymotrypsin
90%



120

100 RS ¥ —;8;—-——
80 - |
60
40 | —® Baegtae, 4°C

—— Baegtae, 25°C
—i— - Haygtaae, 4°C
20 - _o. Heugtae, 25°C

Retention of total BBPI content{ %)

ﬂ | 1
o 3 B 9 12
Soaking time(hr)
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43% 10.2% 121 10
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121 10 chymotrypsin
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Retention of BBPI contents(%)
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Fig. 3-12.

BBPI

%1

70 %
, 180
95 98%

BBPI

1005

\ —&— Baeglae, raw
—B— Aaegtae, soaked
80 - —ie— - Heuglae, raw
\ 7~ Heugtae, soaked
60 - \
40 -
20
0 15 30 45 60
Cooking time(min)
(100 boiling) BBPI
(roasting)
150, 180, 210
Fig. 3-13
BBPI 509 %, 518 % 150
292 %, 118 % 8 61
13% 150
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4 85%

Chymotrypsin 4 90%
Bau  (1997) KTI BBPI
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chymotrypsin 8 16 20%
KTI
trypsin
40%
KTI
BBPI 70 80%
BBPI
3 (A. scjae( ), A, oryzae(
A. oryzae( )
0.05% chymotrypsin
1 7 protease
protease
protease
protease inhibitor
BBPI
chymotrypsin (1000 U/g
BBPI chymotrypsin

Table 3-16
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chymotrypsin
6859 U/g

protease

1571 U/g, 1485 Ul/g
trypsin

chymotrypsin

chymtrypsin

9064 U/g

protease

trypsin

%

% 34%

isoflavone

protease inhibiting activity

trypsin
1684 U/g, 1486 Ul/g
protease
chymotrypsin
6040 U/g, chymotrypsin 6860 U/g
BBPI 453 % BBPI
23 22
98%
BBPI 280 % 123
BBPI
aglycone protease
BBPI
isoflavone protease
KTI BBPI
isoflavone  BBPI
BBPI isoflavone
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, , , isoflavone  BBPI
Table 3-16. BBPI chymotrypsin
(2009 mass distribution)
C.LA.Y) BBPIY)
Ulg retention . retention
(%) (%)

200g 200g 9269 100.0 453 100.0
243.8g 50g 767 2.1 33 18
850.0mL 249 9063 11.7 N3) N
480.0g 92g 1571 7.8 23 23
200g 200g 9269 100.0 453 100.0
311.4g 60g 2341 7.6 150 9.9
900mL 28g 9063 13.7 N N
378.2g9 869 1485 6.9 22 2.1
200g 200g 12349 100.0 280 100.0
240.0mL 12g 2254 11 N N
820.0g 1569 6859 43.3 123 34.3

1) CILA : chymotrypsin , lunit 37 25 chymotrypsin protease inhibitor

2 Bowman- Birk protease Inhibitor content by competitive ELISA with anti- BBPI 1gG

3)Not tested
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1.
isoflavone  BBPI ,
1
1
isoflavone BBPI phytic acid
Isoflavone
, TVP(texturized vegetable protein)
2 isoflavone
Table 4-1
isoflavone . A 0.1% isoflavone
flake 0.1% isoflavone
, , 0.08 0.12% isoflavone
isoflavone
0.03%,
0.04% isoflavone
isoflavone . B
0.18%  isoflavone C ( )
70% isoflavone
hexane
isoflavone
isoflavone

100 -



Table 4-1. isoflavone
Total isoflavone( /g)

(%) Daidzein Glycitein Genistein Total

13.3 367.1 85.4 513.6 966.1

11.8 399.2 66.2 640.1 1105.5

flake 11.2 348.9 49.3 543.9 942.1

13.1 297.4 51.1 482.4 830.9

A 133 4816 1013 697.2  1280.2
13.7 481.9 92.1 714.5 1288.5

10.6 151.5 98.1 99.0 348.6

10.6 181.0 116.2 106.0 403.1

B 10.3 657.9 184.2 9188 1760.8
C 11.0 541.6 147.6 849.8 1539.1
( ) 7.3 372.7 92.7 606.3  1071.7

ADM
isoflavone
T able 4-2 isoflavone
isoflavone
Table 4-3 isoflavone
isoflavone
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T able 4- 2.

isoflavone

Isoflavone( /)

(%) Daidzein Glycitein Genistein T otal

T oasted Grit

Nutrisoy
7B Flour

Baker's
Nutrisoy Flour

T oasted
Nitrisoy Flour

toasted to optimize
flavour, nutrition,
and water

absorption
minimal heat
process

moderated heat
treated

used in bakery and
cereal application

fully heat treated
used in cookies,
cereals, beverages,
milk replacer and
fermentation media

118 3332
8.6 475.2
8.7 293.2

109 447.0

101.7 422.8 857.7

76.7 716.4 1268.3

47.8 470.6 811.6

77.5 739.6 1264.1

T able 4- 3. isoflavone
Isoflavone( /g, wet basis) Total Isoflavone
Daidzein Glycitein Genistein Total ( /g, dry basis)
0.5 0.1 0.3 0.9 -
(10
A 63.9 15.6 93.6 173.0 930.1
B 60.2 10.3 935 164.0 812.1
A 55.0 9.5 28.9 934 -
B 58.7 11.0 324 102.1 -
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BBPI A

340.0, 2904 %

% BBPI

BBPI

70%

BBPI

7B 290.7

2 %

Phytic acid

2.3%

ADM

A

Bowman- Birk Protease Inhibitor

, BBPI
Table 4-4
261.7 %
, flake
BBPI
. B
BBPI
BBPI
hexane
ADM
% BBPI
BBPI
BBPI
phytic acid
phytic acid

- 103 -

, phytic acid

roasting

Nutri

phytic acid

84

osoy flour

toasted nuriosoy grits

flake

20 2.9%
phytic acid

21
0.2%

roasting



Table 4-4.

Bowman- Birk protease inhibitor  phytic acid

(dry basis)
Crude Protein BBPI phytic acid
(%) (mg%) (%)
34.2 301.7 21
35.8 387.6 21
flake 355 327.0 2.3
46.1 4.7 29
A
425 0.9 29
46.1 2.7 2.7
125 90.9 0.2
121 85.2 0.2
B 46.3 5.6 2.8
38.2 432.8 2.0
c C )
51.8 313.3 2.4
T oasted Grit NEJD) 0.9 3.2
Nutrisoy
7B Flour NE 290.7 3.3
ADM Baker's
Nutrisoy NE 125.0 3.3
Flour
T oasted NE 14 35

Nitrisoy Flour

1) Not experimented, min. 53% (from company spec.)
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2. isoflavone , BBPI

phytic acid

hexane DT DC(Desolventizing/
T oasting/Drying/Cooling), PD- DT DC(Predesolventizing- DT DC)

toasting
hexane
isoflavone, BBPI,
phytic acid
isoflavone  phytic acid BBPI
25 60 9036 % 120
8527 %
BBPI ,
BBPI
Table 4-5. isoflavone,

Bowman- Birk protease inhibitor phytic acid

Isoflavone( /g) BBPI Phytic acid

(%)  Daidzein Glycitein Genistein Total ( %) (%)
25 7.7 576.8 143.4 948.2 1668.5 903.6 2.97
60 6.3 587.0 174.2 952.2 17134 903.7 2.99
120 3.2 525.3 157.9 8373 15205 852.7 2.93
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3. isoflavone

isoflavone
BBPI 33 150 % isoflavone
BBPI
(1984) aceton 60
isoflavone
Table 4-6
T able 4-6. isoflavone

Isoflavone( /g, d.b.)

(%)  Daidzein Glycitein Genistein Total  (cfu/g)

9.8 212.6 40.7 370.0 623.3
83.6 152.9 42.1 212.5 407.5

65 20 4.8 125.6 415 160.0 327.1 1,000,000
121 15

65 20 48 152.6 477 178.0 378.3
6400

47 95.8 28.6 122.2 246.6
17000
12115 7.0 88.3 24.3 101.0 213.6 9
50 75 1342 L L

100 isoflavone
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4 Isoflavone

isoflavone
isoflavone ,
isoflavone
) isoflavone
isoflavone
isoflavone
isoflavone
isoflavone ,
isoflavone
1.
isoflavone
isoflavone
( , , 97
) 40 mesh 60% ,
60% , Tris-buffer, 0.IN NaOH 0.25%
20 (wlv)
3 , isoflavone
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isoflavone Table 5-1

Table 5-1. isoflavone

Isoflavone composition( %) ) Total

. . isoflavone
Solution for extraction
Daizein  Glycitein Genistein contents
(%)

60% M ethanol 41.0 5.8 59.4 106.2

60% Ethanol 53.4 9.5 63.3 126.1

0.05M Tris- bufer(pH 8.1) 37.9 6.9 54.9 99.7

0.25% H2S04 N.D. N.D. N.D. N.D.])

0.0IN NaOH 36.3 4.1 50.8 91.2

) N.D. : not detected
60%
1261 % 60% 106.2 %
Tris
99.7 912 %
isoflavone
isoflavone
isoflavone
0, 20, 40, 60, 80 100%

isoflavone Fig. 5-1
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Fig. 5 1.

121

1M}

Rl

il

4l

Isoflavone contents{mg®a)

2

Daizein, glycitein

isoflavone
1049 1063 %

isoflavone

60%

®— [Dadren
B Glvailem
& Gemsteny v -
¥ Total
v v
' 'Y F
i v
F
! 2 L ™
Y & Y
]
T T (R, R
L1} 20 40 (] & L
MeOH conc (%)
isoflavone
genistein 3 isoflavone
40 80%
isoflavone 60 80%
isoflavone 60%

Isoflavone
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isoflavone Fig. 5-2

L]

120 - o o®f @ =
@

£ w0 - N

e:m [}

£

i

£ Rl

2

g

S 6N

-

g

=

& Retluxing at 95°C

o W Shaking o room temp
0 r 4 6 ® 10 12 14 16
Extraction time(hr)
Fig. 5- 2. isoflavone
1 1165 %
4 121.4 %
isoflavone 3
1
9.5 % 4 1189 % isoflavone
16 1238 %
isoflavone
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16

isoflavone
60% 0.1, 0.2,
0.4% 0.2%
isoflavone Table 5-2
Table 5- 2.
isoflavone
Added Isoflavone contents( %)
Acid acid solution
content(%)  pajdzein Glycitein Genistein T otal
Control
. . : 7. : 144,
(60% MeOH, no acid solution) 533 8 83.3 3
0.1 33.8 4.3 63.8 101.8
Acetic acid 0.2 33.2 4.5 62.3 100.0
0.4 33.9 4.2 63.2 101.3
Sulfuric acid 0.2 37.0 4.6 63.9 105.6
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isoflavone

1 0.4% 295 30.7%
0.2% 26.8%
isoflavone
40 80%
20 1
10 3
1, 2 5000x% g 20
isoflavone ,
2. )
chromatography (SEC), chromatography
isoflavone
95 1
isoflavone
isoflavone ,
10
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isoflavone
isoflavone
9 16
2 4
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size exclusion
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isoflavone Table 5-3
Table 5-3. isoflavone ,
T otal Isoflavone
. Isoflavone
Sample isoflavone ield(%) contents
content( ) y ° (%)
Soybean extract conc. 216.3 100 1.02
Soybean extract conc.
184. 85.3 1.04
after heat treatmentl) 84.6
Soybean extract. conc. 1482 685 0.94
after concentration
Hat 95 , lhr
60% , 100 g
isoflavone 216.3
isoflavone 1.02% 95 1
isoflavone 184.6
14.7%
isoflavone 1.04% 1.02%
10
68.5%, 80.5%
0.94%
isoflavone
isoflavone
5
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pH isoflavone

isoflavone
pH 3 5
isoflavone Table 5-4
T able 5- 4. pH isoflavone
T otal ) Isoflavone
_ Yield(%)
isoflavone( ) contents(%)
Initial 11.2 100.0 0.9
pH 5.0 9.5 84.2 0.9
pH 4.0 8.2 73.1 0.8
pH 3.0 49 435 0.6
isoflavone 11.2
0.9% pH 5 9.5 09% ,pH 3
49 0.6% isoflavone
pH
isoflavone
pH isoflavone
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isoflavone

70%
isoflavone Table 5-5
Table 5-5. pH isoflavone
T otal isoflavone Yield Isoflavone
() (%) contents(%)
Initial 11.2 100.0 1.0
Acetone treatment 7.8 71.3 1.3
isoflavone
8.0 11.2 71.3%
isoflavone 1.3% 1.0%
40% isoflavone
2
acetone
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. isoflavone
Isoflavone aglycone 254 270 dalton, 416 432

dalton
isoflavone

100mL  MWCO(molecular weight cut off)

10K
isoflavone , isoflavone isoflavone
Table 5-6
Table 5- 6. Ultrafiltration ,
T otal Solid Isoflavone Isoflavone
Sample isoflavone contents yield contents
contents( ) () (%) (%)
Soybean extract
36.4 2155.7 100.0 1.7
conc.(100ml)
Ultrafiltrate 10K 21.8 1157.8 53.7 1.9
100mL isoflavone
isoflavone 36.4 10K
isoflavone 21.8 53.7%
isoflavone
1.7% 1.9%

60%
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chromatography isoflavone

1)
isoflavone , Sigma
Resin A-1, A-2 Resin B-1, B-2 4 (
resin )
80% imL column
80%
ImL column isoflavone
70% isoflavone
isoflavone isoflavone
Table 5-7
Table 5-7. isoflavone
) T otal isoflavone )
Resin Yield (%)
content( )
Soybean ext. conc. 183.5 100.0
Resin A-1 70.5 38.4
Resin A-2 67.5 36.7
Resin B-1 75.0 40.9
Resin B-2 111.0 60.5
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isoflavone

38.4 60.5%
Resin B-2  60.5% Resin
Resin A Resin A-1 Resin A-2
38.4% . isoflavone
Resin B-2
ImL 111 , Resin A-1 705 isoflavone
isoflavone
isoflavone
isoflavone , ,
, isoflavone
) isoflavone

2)
Resin A-1 Resin B-2

Resin A-1 Resin B-2

0, 20, 40% isoflavone
isoflavone isoflavone
100% Fig
5-3

- 118 -



ll)t'lll

2 H

'§ B0

[

=
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Fig 5-3. Resin A-1 Resin B-2

isoflavone
isoflavone
100% isoflavone
40%
100% isoflavone
40, 60, 80 100%
isoflavone isoflavone
Fig 5-4
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-
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= B Hesm B-2

il

40 (1] B 104k

MeOH contents(%a)

Fig. 5-4. Resin A-1 Resin B-2

isoflavone
, 40 80%
isoflavone 81.5% 95.7%
100% 72.6%
100%
80% , isoflavone
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3) isoflavone
, isoflavone
isoflavone
Resin A-1 isoflavone 80%
isoflavone Table 5-8
Table 5-8.
isoflavone
T otal isoflavone )
Eluent Yield(%)
contents( )
Initial 113.7 100.0
80% M ethanol 91.1 80.1
80% Ethanol 98.8 86.9
113.7 isoflavone 80%
91.9 isoflavone 80.1%
98.8 isoflavone 86.9%
isoflavone
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4) isoflavone
isoflavone
Resin A-1 Resin B-2
80% isoflavone
isoflavone ,
Table 5-9
Table 5-9. isoflavone ,
. Isoflavone Isoflavone
. T otal isoflavone )
Resin yield contents
content( )
(%) (%)
Initial 1.8 100.0 0.4
Resin A-1 19 104.3 8.5
Resin B-2 15 79.9 3.7
isoflavone 1.9
Resin B-2 isoflavone
19 , Resin A-1 15 100%  80%
0.4%
Resin B-2 85% , Resin A-1
3.8%
isoflavone
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5) isoflavone

10K
Resin A-1
80% isoflavone ,
Table 5- 10
T able 5-10.
isoflavone
Total isoflavone Isoflavone Isoflavone
Pretreatment .
contents( ) yield(%) contents(%)
Initial 447.9 100.0 1.6
Non Ultrafiltration 3525 78.7 39
Ultrafiltration 173.8 38.8 46
352.5 isoflavone
isoflavone 78.6%
173.8 isoflvone 38.8%
1.6%
3.9% 4.6%
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. Size exclusion chromatography(SEC) isoflavone

isoflavone
Resin P SEC Fig. 5-5
S0
Fr 111
4.5 T
o Frn
E 35— 1
I .
o 30
s | *
g 2.5
£ 2 |
2 15 Frl
o k2 31 .
1. — 1 Frlv
!  FrV
0s - |4 J
PR N o
0 200 400 601 HH) 1000
Elution volume(ml)
Fig. 4-5. Resin P size exclusion
chromatography.
254nm 5
isoflavone ,
Table 5-11
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Table 5-11. Resin P isoflavone ,

) Total isoflavone Isoflavone Isoflavone
Fraction .
content( ) yield(%) contents(%)
Initial 0.918 100.0 04
Fr. 0 0 -
Fr. 0.032 35 -
Fr. 0.619 67.4 10.3
Fr. 0.022 24 -
Fr. 0.135 147 -
isoflavone 0.918 SEC Fr
0.619, 0.135 isoflavone 67.4% 14.7%
isoflavone
isoflavone
isoflavone aglycone
isoflavone
isoflavone Fr 10.3% 0.42%
24
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isoflavone 40 80%
SEC 80%
isoflavone , SEC
SEC Resin L bed volume 3 80%
10
isoflavone ,
Table 5-12 Resin L SEC glycitein
Table 5-12. Resin L size exclusion chromatography
isoflavone ,
Eraction Isoflavone conc.( /mL) Vielg 'soflavone
contents
Daidzein Glycitein Genistein  Total (%) (%)
Initial 2.859 100.0
1 - - - - - -
2 - - - - - -
3 20.3 5.0 - 0.254 8.9 -
4 62.5 6.5 65.8 1.348 47.1 11.6
5 29 04 334 0.368 12.9 -
6 14.1 0.3 55 0.222 7.8 -
7 3.1 - 3.0 0.062 21 -
8 13 - 8.4 0.096 3.3 -
9 13 - 0.3 0.015 0.5 -
10 - - - - 0.7 -
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Resin L SEC ,

4 isoflavone . isoflavone
daidzein 3 4 6
genistein 4 5 8
glycitein 3 4 . Resin P
SEC daidzein  genistein
aglycone
Resin L Raein P
isoflavone , isoflavone ,
isoflavone
4 isoflavone 116%  Resin P
10.3%
3. isoflavone ,
isoflavone
isoflavone
isoflavone
Table 5-13
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Table 5-13.

isoflavone
) Isoflavone contents
Sample Extraction and pretreatment
(%)
Defatted extraction - concertration 05 10
soybean grits - centrifugation or filtration ' '
freeze dry - extraction
Soybean whey ) ) ) i 05 10
- centrifugation or filtration
Separated soybean extraction - concertration 15 36
hypocoty!| - centrifugation or filtration ' '
80%
) SEC
isoflavone ,
isoflavone 05 1.0%
isoflavone 15 1.8%
15 36
80% isoflavone
isoflavone 04 06 %
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isoflavone

isoflavone

Fig. 56

1

isoflavone

isoflavone

o SEC

- | ADS. Chr.
ADS.

o UF o
Chr.

o SEC - | ADS. Chr
ADS.

- UF - SEC
Chr.

Fig. 5- 6. isoflavone ,
SEC
10% , 5%
Resin L

isoflavone
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SEC

35 4.0%

isoflavone
isoflavone aglycone
45 60%

isoflavone

4 SEC
isoflavone

10 13% , 12 15%

5 3

isoflavone
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25 3.0%, isoflavone

isoflavone

30 35%

isoflavone

isoflavone

isoflavone



4, isoflavone

isoflavone
3 isoflavone 10 20%
cyclodextrin 11 (Buchi, 190
Mini Spray Dryer, ) . inlet temp.
150 , outlet temp. 100
Table 5-14 . Maltodextrin  cyclodextrin
isoflavone
isoflavone
isoflavone ,
isoflavone . Maltodextrin  cyclodextrin
T able 5- 14. isoflavone
Isoflavone conc. (WSI) 9 )
(%) (%)
1
+ 304 % 93.0 23 6.2 2.7
Maltodextrin A)
2
+ 29.6 % 934 6.7 4.3 4.9
Maltodextrin B)
3
+ 31.6 % 92.9 6.6 6.1 3.7
Cycladextrin)
Isoflavone 347 % 75.5 11 8.7 17

(USA)
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free radical ,
, Angiotensin (ACE)
Table 6-1
80
isoflavone isoflavone 80%
isoflavone (Sigma)
Table 6-1.

80% Ethanol 100% methanol Hot water

extract extract extract
Isoflavone ( /Q) 5.5 8.2 0.9
Extraction yields
23.2 12.7 924
(%)
Isoflavone yields
65.4 53.0 42.7
(%)
Antiradical
activities of potent
antioxidants by 5981 3951 41985
DPPH(ECE, /mL)
Nitrite scavening
61.1 95.1 24.7
(%)
ACE inhibition (%) 6.8 14.6 26.6
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1) Free radical

isoflavone radical DPPH(a ,a - diphenyl- 3
- picrylhydrazyl) DPPH
(ECE0Q) (41985 /mL), 80% (598.1 /mL),
100% (395.1 /mL) free
radical ECEC isoflavone
isoflavone  radical
DPPH 300
Williams  (1995) 20 DPPH
kinetic behavior 16 steady state
“slow Kinetic type” isoflavone
DPPH Fig. 6-1
—— Genistein(T000ugmI)
100 —MW - Daidzein{1000ug/mli)
—d— EHOH Extract{1740ugimi)
- 7= MeQOH Extract{§34ug/mi)
= &0 & Water Extract{6290ug/mi)
& - N
£ 80 S -
£ Yo e ST ———u
E ' ““".-_,________“" . -
40 A s, o
& ~ -3
£ W csis
20 e
ﬂ | | | | |
0 30 60 S0 120 150 180
Time(min)
DPPH

Fig. 6- 1. Isoflavone
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Fig. 6-2
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Fig. 6-2. pH

pH 1.2

pH

—ia— EtOH Extract
—— MeOH Extract
- - \Water Extract
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ascorbic acid(10mg)

, pH 1.2 95%
3) Angiotensin (ACE)
ACE Table 6-1 . ACE
(Angiotensin - converting enzyme) angiotensin
angiotensin ,
bradylkinin
Table 6-1
isoflavone isoflavone
ACE isoflavone (1990)
3 isoflavone aglycone DPPH (
) , methanol (hexane

, ether | chloroform |, ethylacetate , butanol , water )

Table 6-2 isoflavone aglycone glycitein DPPH
, daidzein genistein
T able 6-3 isoflavone  saponine
ethylacetate , butanol ethylacetate
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T able 6-2. DPPH isoflavone

aglycone
Antioxidative Activity])
Isoflavone
(ECE, /mlL)
Genistein 278
Daidzein 3001 1)
Glycitein 180

1) Concentration required for 50% reduction of 1,1- diphenyl- 2- picryl
hydrazyl (DPPH) after 30min.

2300 /mL
Table 6- 2. DPPH methanol

Antioxidative ActivityJ])

Variety (ECH, /mL)
EtOAc Fraction Water Fraction

Hwanggumkong 3001 2) 3001
Baekchunkong 252.3 3001
Sinpaldal 2 249.8 3001
Suwon 174 54.2 3001
Geomjongkong 1 51.8 3001
Kyungdong3 50.7 3001
Suwon 182 12.2 250.2

1) Concentration required for 50% reduction of 1,1- diphenyl- 2- picryl
hydrazyl (DPPH) after 30min.
2300 /mL
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Isoflavone

cancer cell line

(SNU-1) (SNU-C4) MTT
Table 6-4 . Glycitein
methanol . daidzein
T able 6-4. isoflavone  methanol

Anticarcinogenicity

(ICE, /mL)
SNU- 1¢) SNU- C4k)
Genistein 251 3001
Daidzein 271 3001
Glycitein 116 246
Methagg)l/b%étr:act of 87 251
1) human cell line of stomach cancer
2) human cell line of colon cancer
, , crude BBPI
(SNU- 1) (SNU- C4)
Table 6-5 . crude BBPI

crude BBPI
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T able 6-5.

Bowman- Birk protease inhibitor

Anticarcinogenicity

(ICE, /mL)
SNU- 1) SNU- C4k)
(H:LukizeBBPl of defatted 167 214
Crude BBPI of defatted
Seuritae 231 3001
5;1?538'3' of defatted 3001 3001
1) human cell line of stomach cancer
2) human cell line of colon cancer
2. isoflavone
isoflavone
, isoflavone
(20 40%), 99% isoflavone , isoflavone
pH, isoflavone
, isoflavone
, ) isoflavone
. isoflavone , pPH,
isoflavone
, isoflavone
(20 40%), 99% isoflavone , isoflavone
pH, Fig. 6-3
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Fig. 6-3 isoflavone pH 1

pH 3 pH 8 pH
. Isoflavone pH
o - *- Toal
A 100°C Thr 8- Daictrein
* 8 i Gheilein
= 15000 - : —7— Genistein
E: L &« @
e L
E 10000 -
z
= ST =
g 0 = b
Z 5000 ", = 2
A oa hopE—h : &
20000 ;
B. 121°C 20min, * @
L
~— 15000 L ] ®
- L B 3
g o
2 10000
= ; 7.
= 7
] 7y -
2 4 L o W
< 5000 - . B
P i S |
u 1
1] 2 4 ] 2 10
pH
Fig. 6-3. pH isoflavone

isoflavone
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isoflavone

Fig. 6-4 pH
isoflavone
200
P 8 Total
A. I“ﬂ C ]hl’ ] Daidzem
i Ghecitein
= 150 - —ii— Genisteing
= . o
Ev:n [ ® o _* e
] »
'_,"=" 100 |
z ey
=
7 =
= 50 s e g g8 5N
A i b A i

B. 121°C 20min

z 150 | . ™

T - L2 - o *

E 3 .
= 100 |

s 7

= . &

IE :

= 50 B g ta g8

Fig. 6-4. pH isoflavone
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99% isoflavone
Fig. 6-5
genistein  daidzein
pH 3 pH 3 pH 8 pH

isoflavone  pH

500

400 -
o

300 . g ¥

200

Isoflavone (mg%o)

100 -

Fig. 6-5. pH (121 , 20 )
genistein(99%)
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isoflavone

isoflavone 3
10
160
isoflavone
HPLC ,
160
Isoflavone
02 composition GC headspace
, isoflavone
isoflavone

1)

(tocopherol, BHT, Ascorbic acid, gallic acid, ferulic acid) isoflavone

Daidzein genistein steady
state BHT (Fig. 6-6).
Isoflavone isoflavone (Fuji C, Fuji 10)

Fig. 6-7
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@ Genisfein(1000ug/mi)

100 —W - Daidzein{1000ugim!)
7= MeOH Extract(§34dugimi}
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Fig. 6- 6. Isoflavone, , BHT DPPH
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isoflavone

isoflavone
4 35 TCD
GC headspace 02
4 3
0.01% BHT 0.05% isoflavone 1
35
(isoflavone 115 /mL) isoflavone 2
2)
isoflavone
Table 6-3 isoflavone
5
isoflavone
40%
isoflavone 0.1% 1%
T able 6- 3. Isoflavone
(Cult_ivdarsf Soaking Germination rates
period o o
storage) condition(4hr) 1st day 2nd days
(Ezur;/rg:g)ng Control 12 82
(Ezur;/rg:g)ng 0.1% isoflavone 14 92
(Ezur)‘,gg‘:)"”g 0.025% Homai 13 95
(El“r)‘lgg‘:)"”g Control 96 100
Eunhakong ;
(1 year) 0.1% isoflavone 86 99
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3) Isoflavone ,

Isoflavone
Isoflavone 50
(Setchell , 1995)
isoflavone
200 g 0.1, 05, 10 g isoflavone (
40%)
. Isoflavone
isoflavone
isoflavone Fig. 6-8
. 019
2.2% ,01g 48% , 1.0
4.9% isoflavone
5% 93%
, isoflavone
( 65.4%, , ,
) 40% isoflavone 0.05, 0.1, 0.15, 0.2%
0.2% 30%
isoflavone
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Fig. 6- 8. Isoflavone
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e 7
B. Noodle(cooked)
— . N : _..
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B Daidzein
- Glycitein
7 Genistein A
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e
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1 25
g/day 50 isoflavone
isoflavone 30
isoflavone 5 10y M ,
(1998)
isoflavone
1.
isoflavone glycitein
soyasaponin A1 A4
7.9%
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15 ( . hypocotyl) (cotyledon)
(100 25 g
) 16 2.1%, (100 12 25 g) 1.8 2.9%, (100
12g ) 26 3.4%
89( ) 9.9%( ),
19.2%( ) 18.2%( ) 1/2
isoflavone
6120 14745 /g 375 2393 /g 5 16
Isoflavone
glycitein isoflavone
isoflavone
phytic acid , 10 1.8%
24 3.0% Competitive ELISA
Bowman- Birk Protease Inhibitor
47 140 g, 36 104 g
puffing  roasting
puffing
roasting roasting
(Roaster, Probat Co. Germany) 95rpm
150 210
isoflavone, phytic acid, BBPI . Fig. 7-1 15
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0 isoflavone 180

isoflavone
Roasting(150°C) Roasting(180°C)
2100 {2100
@ ; 2
% 1800 T S 1 1800 2
T T
£ 1500 , 1500 §
= m
= 1200 {1200 G
3 @
= 900 | . . Py { 900 g
(=}
* 600 -® e — ® _s00 "
o 4 g8 12 16 0O 4 8 12
roasting time(min)
Fig. 7- 1. isoflavone
(O_ O)v (._ .)
protease . Trypsin
inhibitor 150 12 , 180 4
chymotrypsin inhibitor 150 12 , 180
8 90% . BBPI 210 2
, 180 4 , 150 12
protease
roasting
phytic acid 150 12 210 2

, 2.85% 2.44%
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isoflavone 150 12

isoflavone
. Table 7-1 ) ,
1
Table 7-1
Table 7- 1. isoflavone
| 1 111 AV Vv
1 .34 1 0.34
1 a5 1 0.5
: Q.16 : 0.16
1
15g/100mL 1.5g/100mL 1.5g/100mL 1.5g/100mL  9g/600mL
4.6b 6.3¢b 5.8tb 5.4b 7.3a
5.8a 6.5a 6.6a 6.9a 4.0b
5.9a 6.5a 6.8a 6.9a 4.0b
5.4 6.1a 6.9a 6.8a 4.1b
isoflavone
( I9) 3505.0 2991.1 3739.8 37945 51415
g
Isoflavone
76.4 65.2 81.5 82.7 -
(%)
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37

Table 7-2
Table 7- 2.
| Il 11 \Y \Y
1 034 1 034
1 05 1 05
: 0.16 : Q.16
1
15g/100mL  1.5g/100mL 1.5g/100mL 1.5g/100mL  9g/600mL
, 0.1b 0.1b 0.0b 0.0b 15a
5.3b 6.9a 7.4a 6.5a 4.5b
2 5.0b 6.8a 6.8a 6.3a 3.9b
5.0b 6.8a 6.9a 6.3a 4.1b
, 0.2b 0.2b 0.2b 0.2b 2.1a
5.6¢c 7.7a 6.8¢h 6.2tc 4.0d
3 5.0b 6.8a 6.3tb 5.6kc 3.2d
5.3c 7.4a 6.8¢h 6.0tc 3.7d
2.
10%
20
(%) 3.8, 18.0,
25.0 5.0, 0.1, 4, 44.1
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100

1/5 45
60
. Table 7-3
60
0.4
0.3
51 , 100 45
Table 7-3
() ) 2)
0 0.50 0.56
30 0.35 0.42
45 0.28 0.41
60 0.22 0.40
)] : ( U5
2 ( 1/10
Table 7-4

- 153 -



T able 7- 4.

(%)

3.8 38 38 6.8
18 18 18 18
25 25 30 30
5 5 5 5
0.1 0.1 0.2 0.2
4 8 8 8
44.1 40.1 35 32

(SOYNUT)

0.05% NaHCO:

. NaHCOs:
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(frying) (toasting)

, . Table 7-5
T able 7-5.
NaHCO:
(%) 0 0.05 0.05 0.05
2 2 0 2
(9/  100g) 0 0 2 0
6.8 6.8 6.8 6.8
46 46 46 46
0.2 0.2 0.2 0.2
(%) 6 6 6 4
6 6 6 4
35 35 35 39
6.1b 6.9¢ 7.7a 6.4b
7.0a 7.1a 6.1b 6.9¢b
) 6.3a 7.0a 6.1a 6.7a
6.6a 7.0a 6.1a 6.6a
) 9
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51

10 : 1
Table 7-5
Table 7-6 100 15
Table 7-6.
15min. 30min. 45min. 60min.
(Aw) 0.38 0.26 0.25 0.22 0.20
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359

C )
60 80 g
12
(100 , boiling), (95 , steaming),
(121 , retorting)
50
30
18 1
25 7 , 50 4
30 Brix
20 Brix 6 , 40 Brix

20 , 60 Brix 24
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(Puffing)

20 Brix 24 , 40 Brix 48
Brix 72 . Table 7-7
10.4%, 12.2%
Table 7-7.

)
(Bx) 27 30 30
(hr) 50 74 144
5.1¢ 4.3b 5.6¢
6.3a 6.0a 6.0a
6.1a 6.1a 5.8a
) 6.1a 6.6a 5.6a
6.1a 6.6a 5.6a

o9

(4.5 kgl
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, 60

40 Bx



20 Bx

30 Bx 40 Bx 4
60 Bx
Table 7-8
50
121 30 , 1
10 12% 15 20 Brix
6 , 40 Brix 24 , 60 Brix 24
T able 7- 8. ( Bx)
( Bx)
20-30 Bx 16.6
30-60 Bx 24.6
4060 Bx 20.0
20-40-60 Bx 30.0
20-40 Bx, 20.0
20-40-60 Bx, 28.0
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0.8

Brix,

20%,

50

50
0.8

50 6

) 300 Brix
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50 ,

(sugar bloom)

30

70

16%

25 30 Brix

(204060 Brix)

10 20%
26.7



. Isoflavone
isoflavone (
7% ) 65 124 /mL
, 288 268 /g
isoflavone aglycone 1 5%
Isoflavone
, , estrogen 50 mg
isoflavone 200 mL 1 mL 250
. Table 7-9 isoflavone
Isoflavone 2 3 3
Isoflavone
3
Table 7-9. Isoflavone
isoflavone
Isoflavone Isoflavone Isoflavone Isoflavone
200 /mL 300 /mL 200 /mL 300 /mL
6.4a 4.0b 7.0a 6.0a
( ) 6.0a 3.7c 6.4a 5.4b
6.4a 3.7c 6.7a 5.4b
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Isolated Soy Protein(ADM Co.)

B1(T hiamin Hydrochloride),

isoflavone ,
Soy Protein Concentrate,
Vit A(Vitamin A- acetate 325, GFP), Vit

BZRiboflavin), Vit C(L-ascorbic acid

crystalline), Vit E(Vit E-acetate SD50) BASF Co.

200 mL  RDA

Isoflavone

Isoflavone

Isoflavone , Ca- lactate
12 Brix,

Table 7-10

(72 Brix)
(2 Brix)

()

30%

isoflavone aglycone 2%
aglycone
50 mg
isooflavone
, Vit.C
pH 3.5
, , isoflavone
(65 Brix),
(48 Brix) '
. Table 7-9
()
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Table 7-10. Isoflavone (%)
10% Isoflavone 0.5 0.5 0.5 0.5 0.5
Ca- lactate 0.1 0.1 0.1 0.1 0.1
Vit. C 0.1 0.1 0.1 0.1 0.1
0.05 0.05 0.05 0.05 0.05
9.7 10.04 9.6 11.0 10.93
2.0 2.0 2.0 0.1 35
87.55 87.21 87.65 88.15 84.82
Table 7-11 ,
Table 7-12 A B A 12 Brix, B
10 cBrix 12 Brix

10Brix
Brix 10 Brix
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Table 7- 11. Isoflavone (%)

A B C
10% Isoflavone 0.5 0.5 0.5
Ca- lactate 0.1 0.1 0.1
Vit. C 0.1 0.1 0.1
0.05 0.05 0.05
10.93 10.93 10.93
35 35 35
0.02 0.02 0.02
84.8 84.8 84.8
Table 7-12 C, D, E 10 Brix
Table 7-12 E
Table 7-13
Vit. C 0.1% 0.05%
, Vit. C 0.1% 0.05%, 0.05%
) 0.05% B
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Table 7-12 . Isoflavone (%)

A B C D E

10% Isoflavone 0.5 0.5 0.5 0.5 0.5
Ca- lactate 0.1 0.1 0.1 0.1 0.1
Vit. C 0.1 0.1 0.1 0.1 0.1

0.05 0.05 0.05 0.05 0.05

11.0 9.0 4.0 2.0 1.6

- - 6.0 8.0 8.0

- - - - 0.04

35 35 35 35 35

0.02 0.02 0.02 0.02 0.02

84.73 86.73 85.73 85.73 85.73

Table 7-13. isoflavone (%)
( ) ( )
A B C D E
10% Isoflavone 0.5 0.5 05 0.5 0.5
Ca- lactate 0.1 0.1 0.1 0.1 0.1
Vit. C 0.1 0.1 0.1 0.1 0.06
0.05 0.05 0.05 - -
- 0.05 - - -
1.6 1.6 1.6 1.6 1.6
8.0 8.0 8.0 8.0 8.0
0.4 0.4 0.4 0.4 0.4
2.0 2.0 35 35 35
0.02 0.02 0.02 0.02 0.02

87.23 87.18 85.73 85.68 85.64
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D Vit. C
E Vit. C 0.06%
pH
Table 7-14
A B
B
A B
T able 7- 14. Isoflavone
A B
10% Isoflavone 0.5 0.5
Ca- lactate 0.1 0.1
Vit. C 0.1 0.06
0.05 -
0.05 -
1.6 1.6
8.0 8.0
(%) 0.4 0.4
2.0 35
0.02 0.02
87.18 85.64
5.0b 7.1a
5.9a 5.4a
5.9a 5.1a
6.1a 6.0a
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(isoflavone)

3 5 (Table 6-1) 80% 30
Brix 3 4 isoflavone
T able
7- 13

10.08% isoflavone

1.2%,
C 1.8%, 2.0% . Table 7-15
10% ( 15.64%)
, 12%( 17.82%)
14%(
19.19%)
12 : 83
2 (40 g) isoflavone 50
Table 7-15. isoflavone
(%)
Isoflavone 8 10 12 14 16
87 85 83 81 79
i) 5 5 5 5 5
(%) 14.18 15.64 17.82 19.19 21.48
)] : 1.2%, C 1.8%, 2.0%
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Isoflavone 40%
84 mL isoflavone
30%
. Isoflavone
059 g Table 7-15
1 (20 g) isoflavone 50
Isoflavone , . C
. Table 7-16 isoflavone 12%
) B2
Table 7-16. Isoflavone
(%)
Isoflavone 12 12 12 12 12
825 83.3 83.3 82.8 83.1
15 0.75 0.75 0.75 0.75
Vit. C 1.8 1.8 1.8 1.8 1.8
2 2 2 25 2
Vit. B2 0.008 0.008 - 0.008 0.008
( ) 015 0.15 0.15 0.15 0.30
Table 7-16 Table 7-17 BZ



T able

7- 16 B
Table 7-17.

A B C D E
7.3a 7.0a 4.6b 6.7a 7.0a
53a 6.3a 5.1a 5.6a 5.4a
53a 6.4a 6.7a 5.9a 5.7a
4.3a 3.9a 3.6a 3.9a 3.3a
53a 6.4a 5.6a 5.9a 5.1a

. Tablet

Isoflavone

, , (ADM isoflavone, 40%),

, P, Dz 1 25 40 isoflavone

«C )
(4% 7%)
isoflavone pH 27
57.8%
1%
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100%

( 8%, 45 5%), (
1.2%, 6 7%), ( 5%, 6 7%)
70 : 30
10
polydextrose 40 g, 30 g, 20 g
, binder
, isoflavone

Fig. 7-2, 7-3, 7-4
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Fig. 7-2. Isoflavone 23 A&
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fasllavor

¥344¢

Fig. 7-4. 9|5 o} HZFA¢} isoflavone 3y A&
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