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SUMMARY

I. Title

Development of soybean weaning of piglets using new fermenting method

II. Research Objectives and Necessity

Multi—step ferments were fermented by lactc acid bacteria, Aspergillus
oryzae and Bacillus subtilis that was improved as a safety microorganism in
food. It is not only activating the immune system by hydrolysis enzymes,
primary and secondary metabolites and bacterial substances, but also
restraining intestinal growth of hazardous bacteria such as £ coli and
Salmonella, which cause a diarrhea remedy, by natural antibiosis of
bacteriocin, diacetyl and lactic acid. As a result, it is expected to prevent
and treat diseases in pigs.

The soybean ferments efficiently separated by multi—step fermentation
system contained various highly functional materials. We will be improving
competitiveness of stock farm products in Korea by production of high
quality pork due to superior digestive activity and absorbing power of
vegetable proteins.

In this study, we performed to produce high— functional pigs feeds by
multi—step ferments using the methods to decrease mortality rate of pigs.
We will get a line of functionality of food allergies and determinate
antigenicity substances of soybean according to cultivars by immunoassay
analysis of unknown cause of diarrhea suckling pigs's serum and proteins
that causes allergies to human body.

Antigenic protein is divided into less than 10kD peptides, limited to this

size by multi—step. It makes it easy to absorb into the intestinal tract by



basically removing its antigenicity and simultaneously producing a
considerable amount of functional peptides. In this respect, the final aim of
this project, remarkably, is to decrease the mortality of pigs, and to reduce

economic damages for raisers of livestock.

II. Research Scope and Contents

1. Fermentation development for efficient digestion degradation of soybean,

vegetable high—protein resources.

1) Screening of producing—microorganism for optimum fermentation system
@ Classification and selection of soybean by allergic character

@ Isolation of wuseful bacteria from safety guaranteed traditional
fermentation food

@ Isolation of lactic acid bacteria that is independent in soybean and,
natural anti—microbial production was excellent

@ Isolation of Aspergillus oryzae having the natural anti—microbial
compatibility, powerful resolvability of protein, sugar and fat so on, and
high productivity of GABA

(® Isolation of bacillus subtilis with the loss of bad smell production such as
ammonia , high production of various protease, fibrinolytic enzyme,

polyglutamic acid and fructan.

2) A comparison and establishment of single and multi—step fermentation
system

@D Production of soy bean fermentation using single strains

@ Production of soy bean fermentation using multi strains

@ Characteristic comparison between Dand®@

@ Study on fermentation conditions and isolation of GABA producing
strains

(® Fusion condition establishment of functional metabolites by multi—step



fermented production

® Condition studies in production and maintenance of GABA secondary
metabolites by Aspergillus oryzae fermented

(@ Fermentation establishment of maximum viscous substance product
Bacillus subtilis

Fermentation improvement of GABA for maximum product and safety of
product GABA in multi—step fermented system

© Establishment of efficient multi—step fermentation system and optimum

fermentation processing

3) Mass production and efficient storage condition development of high
quality functional fermented pig feed by multi—step fermentation system

@D Establishment of mass production processing to functional multi—step
fermented products

@ Establishment of the time and the mixing plan with other ingredients

@ Development of drying methods for energy saving of high quality of
functional multi—step fermented pig feed

@ Development of long storage condition on high quality of functional

multi—step fermented pig feed

2. Molecular mechanism studies of physiological activity effect in feed

1) Comparison between anti—inflammatory effects and isolation of functional
compounds

in soybean and commercial fermented soybean

@O Establishment of isolation and purification processing of functional
peptides

@ Comparison study on funtional peptides of soy bean and commercial
fermented soybean

@ Cytotoxicity on functional peptides by treatment of inflammatory material
@ Effects of functional peptides on expression of cyclooxygenase

pathway—related genes



® Effects of functional peptides on expression of NF—kappaB—related genes

2) Cytotoxicity protects mechanism studies of B—amyloid in glial cell

@ Effects of B—amyloid and functional peptides on growth of glial cell

@ Effects of functional peptides on expression of cell cycle—related genes in
glial cell

@ Effects of functional peptides on expression of apoptosis—related genes in
glial cell

@ Effects of functional peptides on cytotoxicity of B—amyloid

(® Comparison study on the effects of B—amyloid and functional peptides on
expression of cell cycle—related genes

® Comparison study on the effects of B—amyloid and functional peptides on

expression of apoptosis—related genes

3) Anti—cancer and immunostimulating effects of functional physiological
activity compound

@ Effects of peptides in human brain tumor cell growth

@ Effects of peptides in gene expression by cell cycle disturbance

@ Identification of brain tumor cell differentiation by peptides

@ Apoptosis mechanism studies of brain tumor cell by peptides

® The role of peptides in immunity related gene expression in vitro

® Immunity studies of peptides in experiment animals

3. Investigation of Nutritional and Pathological Effects on the Piglets fedb
with Multi—step Fermented Product.

1) Study on the nutritional effect of piglets fed with Multi—step fermented
product

@ Comparison study on body weight gain in piglets fed with Multi—step
fermented product

@ Comparison study on outbreak of diarrhoea in piglets fed with Multi—step
fermented product

@ Comparison study on the hematological difference in piglets fed with



Multi—step fermented product

2) Study on the diarrhoea prevention effect of Multi—step fermented product
in Piglets

O Comparison of diarrhea prevention effect of multi—step fermented products
and commercial pigs feed

@ Effects of multi—step fermented products and commercial pigs feeds
infected with E. coli.

@ Effects of multi—step fermented products and commercial pigs feeds

infected with Salmonella.

3) Study on the productivity of Multi—step fermented product in pigs.

@ Evaluation of meat quality in Pigs fed with Multi—step fermented product
@ Evaluation of carcass check in slaughter—house on Pigs fed with
Multi—step fermented product

@ Establishment of adequate ratio for addition of Multi—step fermented

product in Pigs' feeds

4. Soybean allergenic analysis according to fermentation systems

1) Allergenic comparison of soybean according to cultivars

@ Allergenic comparative analysis of the imported and domestic soybean
according to cultivars

@ Investigation and collection about animal allergy occurrence by
foods(soybean)

@ Acquisition of Human and animal serum as a cause of soybean allergenic
reaction

2) Allergenic analysis of fermentation system products

@D Allergenic analysis of soybean fermentation products using single germs
@ Allergenic analysis of Multi—step system products using composite germs

@ Allergenic analysis of a optimum fermentation system



IV. Research Results and Applications

1. Research Results
1) Development of efficient new fermenting method of soybean

O On safety guaranteed traditional foods like cheese, yogurt, ham, bacon
and so on, we isolated useful bacteria. Also we isolated lactic acid bacteria

of excellent independence in soybean and nisin production.

O Isolation of aspergillus oryzae having the natural anti—microbial
compatibility , powerful resolvability of protein, sugar and fat so on, high
production of GABA. And Isolation of bacillus subtilis without bad smell
production such as ammonia and with high production of various protease,

fibrinolytic enzyme, polyglutamic acid and fluctan.

O TIsolated lactic acid bacteria, Aspergillus oryzae and Bacillus subtilis were
used for the single and complex fermented manufactures of soybean, and we

investigated optimum multi—step fermentation conditions.
O We developed optimum fermentation processing of multi—step fermentation
system by change of compounds contents in single—step and multi—step

ferments.

O For establishment mass production processing of functional multi—step

ferments, we developed attribute multi—step fermentation method.
O We developed optimum fermentation processing of attribute multi—step
fermentation method by comparisons of compounds contents in multi—step

ferments and attribute multi—step ferments.

O We established storage methods of mass pigs' feeds according to drying



methods by confirmation of the nutrition ingredient change while storing of

ferments producted by optimum attribute multi—step fermentation processing.

2) Molecular mechanism studies of physiological activity effect in feed

(O Genistein could inhibit the cell growth in a dose—dependent manner,
which was associated with dendrite—like morphological change and apoptotic
cell death. The present results suggest that genistein has divergent
biological function, additional studies will be needed to evaluate the

molecular mechanisms of the interaction between genistein and other agents.

O Genistein significantly inhibited the cell growth and induced morphological
changes, and induced the G2/M arrest of the cell cycle in both T24 and
U937 cells with a relatively stronger cytotoxicity in U937. These data
suggests that genistein may exert a strong anticancer effect and additional
studies will be needed to evaluate the different mechanisms between T24

and U937 cells.

O We investigated the effect of genistein on apoptosis of AGS human
gastric carcinoma and SK—MEL—-2 melanoma cells. Genistein treatment
resulted in the inhibition of cell proliferation in a concentration—dependent
manner. These findings partially provide novel insights into the possible

molecular mechanism of the anti—cancer activity of genistein.

(O Caspase—3 is a key regulator of apoptosis in response to combined
genisteinand TRAIL in human gastric adenocarcinoma AGS cells through the

activation of death receptors and mitochondrial dysfunction.

O We examined the effects of the fermented soybeans by Bacillus subtilis
(FSB) and the novel three—step fermented soybeans (TFS) on the expression
and activity of COX—2 in human leukemic U937 cell model. Treatment of
phorbol 12 —myristate 13—acetate (PMA) significantly induced

pro—inflammatory mediators such as COX—2 expression and prostaglandin E,



(PGE:) production, whereas the levels of COX—1 remained unchanged. These
findings provide important new insights into the possible molecular

mechanisms of the anti—inflammatory activity of FSB and TFS.

O We investigated the effects of linoleic acid (LA), a polyunsaturated fatty
acid found in most vegetable oils and certain food products, on the
growth of AGS human gastric adenocarcinoma cells. The present results
indicate that the Fas/FasL pathway might be involved in LA—induced
apoptosis of AGS cells.

3) Investigation of Nutritional and Pathological Effects on the Piglets
fed with Multi—step Fermented Product.

O In studies on nutritional effect of Multi—step fermented product in piglets,
the body weight gain of piglets was highest in the Multi—step fermented
products that 10% feed was added, compared with Multi—step fermented
product 5%, 2.5% added , and not added with feed. Also feed efficacy was
highest ,compared with Multi—step fermented product 5%, 2.5% added and
not added with feed. Comparison study on outbreak of diarrhoea and

hematological difference was not found specificallya in data.

O Investigation of diarrhoea prevention effect was used to the 4 Piglets
infected with Salmonella. The Sa/monella bacterial number was decreased in

feces of piglets fed with Multi—step fermented product.

O We did the comparative analysis for the meat qualities between pork fed
Multi—sep fermented product and a control. The crude fat, flavorous amino
acid, sweet taste amino acid and total amino acid value were rich than a
acontrol. And pH, lightness, unsaturated fatty acid, essential fatty acid, ratio
of unsaturated fatty acid / saturated fatty acid, ratio of essential fatty acid /
unsaturated fatty acid, omega—3 fatty acid, sensory score in fresh pork and
cooked pork were higher than a control. And hardness, Brittleness,

chewingness and saturated fatty acid were lower then a control. But porks



fed Multi—sep fermented product has a fault of cooking loss, meat shear
force and fat shear force, omega—6 fatty acid, ratio of omega—6 / omega—3
fatty acid higher than a control. And moisture was of small quantity than a
control.

In survey of carcass check for the disease lesion in slaughter—house was

not significantly different.

4) Soybean allergenic analysis according to fermentation system

O IgE levels of sera to soybean allergy patient treated by domestic soybean
or imported soybean were detected by immunoblotting and ELISA. In IgE

levels, treated domestic soybean and imported were not different.

O Sera was obtained from 145 children patients suspected in food allergy

diseases.

O IgE reactivity of sera to soybean allergy patient treated by single
fermented soybean was detected by immunoblotting. Treated single
fermented soybean reduced IgE reactivity.

O IgE reactivity of sera to soybean allergy patient treated by multi—step
fermented soybean was detected by immunoblotting. Treated multi—step

fermented soybean reduced IgE reactivity.

O Allergy decrease was more effective in multi—step fermented soybean

than in single fermented soybean.

2. Applications

O Industrial application by fermenting different non—biodegradable waste

materials in Multi—step fermentation system

O Development of nutrients for diarrhea suckling pig using soybean

component extracts fermented in optimum fermentation system



(O Spreading high functional suckling pigs fed with nutritional feeds and

application to livestock Farmhouses

O Production of high quality pork meat using functional fermented suckling

pigs fed with nutritional feeds from plants

O Development of health supplement foods and medicines application by

isolating and refining functional material

O Transfer to high value feed factory and livestock farm houses based on
the obtained results

O As from foundation of venture on the basis of a new fermentation

technology transfer
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= Ay} 33} gob A wjok 0] pisindFekS s
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Le. lactisE.TF nisin A 59|

luteus® B5S AdeA S

el #2) YA~YEE AL M

nisin ATl = Ao=EZ AlgH

1. SRYTH AT R-SOMEEe| T
(CFU/g)
Sample* Total colony count Sample* Total colony count
Ya 3.7 % 108 Ce 8.9 x 108
b 1.2 x 10% Cf T.O X 109
Yc 2.7 % 108 Cg 7.6 X 108
Yd 2.0x 104 Cch 1.1 X 108
Ye 1.8 x 107 Ci 1.2 X 108
Ma 2.0 x 104 Cj 5.6 X 108
Mb 5.ax 108 Ck 1.9 X 108
Mc BT x 108 Cl 6.0 X 108
Md 25 x 109 Cm 2.8 x 109
Me 6.8 x 108 Cn 3.2x 108
MF 5.2 x 108 Co 4.4 % 108
Mg 1.0 x 109 Cp 8.0 X 102
Mh 4.1 % 108 Cq 2.0 % 108
Mi 6.0 x 109 Cr 3.0 x 108
Ca BT x 108 Cs 1.2 X 108
Cb 4.0% 107 Ct 7.9 % 108
Cc 5.4 x 108 Cu 8.3 % 108
Cd 5.2 x 108 Cv 6.4 < 108
=Va ~Ye AT @FEE RS
Ma~Mi AT RINEE RIS
Ca~Cyv AT XIZ= HE

Za 2 AR R . BIIEE =l

SAk2o| nisin A4

P g EALT o

¥a~YE  2REZEMNM 22T Lactococors sp 2| AEIW

Me~hdl D BHEEH A F2IE factococous sp. 2

Ca~CO: ZZ0HH E2|E Lactococous sp. 2| AT
LL ! factooo cous jacts subsp, factis IFO 120072 &t &



213 5. 2IEE 22 nisin AN 28 M fufews KCCM 119002 MEHTH=

Sample MC* ME M CE CF CH
Diameter(mm) 9.44 13.40 9.45 12.06 9.56 11.40

Sample Cl CL CM CN CP L
Diameter(mm) 11.89 9.15 16.28 12.64 11.98 10.31

*See the below of Fig, 4

SAF T T A AAEH A 2 pH WIE #Este] Adt 49 el
€ nisin YHFE 424 T4 UF 1 g F 10° CFUR 3] 3

0Cell A wigsr A Al 5 25 10° CFU/g7HA S48E & 5 itk o
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o6 {585 |
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3 4 o 5
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2+ 1 45
1} —= ME —+—CFE —a—IL a
cu CN cr —
n 1 1 1 4
0 1] 27 1% b | E 1] E
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ol & FAste] wHH 2 A4S AAkeaL pH WEkrE Holof oA d Aow
Azhdn Ee2d M dFs S dF S F SAsHAR g {fAE
Aaketel FAS pHWSHE Zesty] wjiol] Fddxs= A& L

subsp. Zactis TFO 12007+ 2% 7714 &5 WAl 1200745FS O 2858

FHoZ AT Aotk

ol

ol59 AL FAHL 50 unit /ml ©]87F 9 #F5, 50—100 unit /mle] 475
100 unit/ml ©]AFo] 7#F = EFSET]
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Unit

21} 7. Plasmin B&==M
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Gram(+)7 o2 A} 83} 7Fo] A E F7|7F 0.5mx2me] 7ho] ST},

HE 779 545 A9 43, 3714 e]al pHE 6.0-9.5, 20-65T ] &
SRSl F ASshe SAS BRAR(EH 9). APy 54OR casein,
gelatin, starchE #3ll8}™ catalase, oxidase, citrate, urease ¢ ZAio] oz
Tl o} nitrate reduction, indol, HoSoll A& YeEh A LI (ZA 3 10). =
API 50 CHB kitE °]-&3dte] 3 o] &5& ¥&3 23}, 147H4] 7 F lactose,
inositol, melibiose, xylose, rhamnose® mannitolE A Y3+ =F2 glucose,
cellobiose, fructose, sallicin, solbitol, sucrose, amygdlin, arabionoseE =5 ©]
£t AoZ YENY Bacillus subtilis$t 93%9] s AS WA FE A
gstd 53 API 24 AANZ v|Fo Bacillus subtilis® 743t HFH o=

B2 7S Bacillus subtilis GSB 401502 #1315t}

A 8 Bacifius subtifis GSB 40152 calony ZHENSF AL HO|E AR



2 9, Bacitus subtifis GSB40152] HEHES E4

1. Morphological characteristics 2. Cultural characteristics
Form Crod Growth pH B0 ~95
bMobility Lot Growth temperature 20 ~557T
Gram stain @ + Aerobic growth ! +
Spores ot Growth NacCl o0~ 12 %

2010, Bac/iuys spbtiis GSB 40152 MSHEHEHE =4

1. Physiological characteristics 2. Carbon utilization

Starch T+ lowlyd Glucoze Y
Casein T guickly) Cellobiose S
Gelatin T guickly) Fructose S
Pectin T +guickly) Lactose .
Pulluan i Sallicin e
Catalase o+ Inositol Po-
Cxidase o+ Solbitol o+
Citrate s Sucrose HE
MNitrate reduction i hMelibiose .
Urease Do+ Amygdalin o+
Acetoin T+ xylose -
Indol i Arabinose S
Ly=ine decarboxvliase . Rhamnose i
Arginine decarboxyviase o* hMannitol -
Ornithine decarboxvlaze Lo+

H.S .

2) Bacillus subtilis GSB 40159] FA T S

A 5=21 B, subtilis GSB 4015°] SAUF FolAle] HAAA0 S F
o FHgar AEsS dFe] A, %x}rﬂ%oﬂ 10" CFU/gS| Al #2]+
HEste]l AWl Ao waew 37CoA Ha T Adse ddgs &
ge] Wsts AAdew A5 A3 11, 1290 ‘/}E‘rlﬁ oo dd gl asd
& g AA) dESATINH 24S BolY ’\]35}04 A 7191 W& 24
ARl HAoh Eart Agged wel ehwetA dasks FAE BT o
2 u|Fo] FH83] a4+ ideophase? 23k EHA}%’\Pgi AL}, kg

3
AR FRE Fhoz =2 & 9 PR GuolHst gYHIYa, Wi 48

oX,
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Folli= A=A olojA] FaHE QA" v Frheklh

2 el 10" CFU/gH Al ®elade AFate] 37ColA RaAZIEA ZA
o= pH ®WeE F4ste Ay 134 yepidch. T2 AF diF9 pHE
6.35%0 o wart ol wpel wobA B subtidis GSB 401530l 9]&te] o
T ool e o] 7Yy seES AAE BE 244Kk 7.4, 48A1%F

o] 7.68) Z=dsFt)

log CFU/g
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Ferrnentation tirme(h)
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Fermention time(h)
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15 ¢

[ 6 12 13 24 30 36 42 48
Fermentation time{h)
21} 13 SAHENAM Bacilus sublifis GSB 4015 MEMH| /& pHe| HE}
T #F7F S gl dd&assE AieteAE gRlsty] fla B

subtilis GSB 40155 #%£3te] 37ColA 24A17F Ha A 71 3 fibrin plateo] 2
E UFE oo s A7 giFE VAR o]&AdE e aihe] AT
o] -43hS FASATH (AT} 14). 24417 g & dlFe g HHE] A
o]tk diFe] 7t &olatA

gomA gy olH = #19 glolaL, oF

e FE S THHA FEA dee &

o1&kt Eel¥ B subtilis GSB 4015

o8 A U e dd83s &

U ARk ofue o] HE et

2 oA oiFe] A dasE 3l

ooz hF Lag $F FHORE
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Micrococcus luteus KCCM 119055 @1 AdF= AF&3}e] agar well diffusion
How ZAsth Al nisin(Sigma) o2 XFHAA (A 1)& #Alste] o a
AlZbell e nisin FFE AFH o2 SASIGUTH

(A) (B)
A7 1. Nisin ¥=°] @& M luteus®] BEAAEH(A) € EF F4(B)

W | DT
WY 2. 5 joce o200 A4T Y
M 3. 1562 Nk

[ 6. 196 T Nisin
i
;'f- 7. Lo ioctiz IFOLI00T7H| + 0,028

AAFE A Srksto] BE 24410 & AS A A4 11.7 mm=E FH
ks UERd o] & radtE AS AT 5 AATHAT 2
o nisin A4 FAbAS A Fte] 30Tl 244 TaA7
A mAEY] ASS JATE ¢ e A
wHw, Aude] Akl
A3k kA Bacillioll gk ofw-o]F] Aol =

2GS AAREA] nisin AR A TEIHS EQTFoZH AR

A A= 7les FHadh T4 F A9e 25 (330)= 3449 diF

(
L. lactis subsp. lactis IFO 120072 30T, 24A17F FAF g A 7o)
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a3 2. A TEADY BnE FANF T nisin B4

12xpA e A28 Bacillus subtilis GSB 40159 HA wg 271<& 4Hs7)
A&, SANF 1g9 10°CFUS == A Eate] zhzhe] Lo A 244759 wl



st a5 AAY @ ddE&anr @49 dHAaS Fdn 25~5

a4 €42 50, 25, 30, 48,
b A

Toﬂ *M-'ﬂ @%ﬂ%éﬂ@@ﬂ el
48CE 65%, 33CE= 78% R o1}, 35T 9 45CE 80%°1, 53] 40CE 92%%
3 37CAAAME HuAd =2dch(An 3). weba] 3
23291 37Col A B subtilis GSB 40155 HEF3 =2 o

37
HaAl & goksl 2xoA 1083 A7l & dHgdlasr A4S fibrin
plate &2 FA3lo] dotHA S (A 4). Had HFE 7ZF 220

A 103 A2 5o ddgaias A &4 256~33ColA 100%, 35~43C
olA A=Al 90%0], 50CoA = 80% ol 4= At WPEW B. subtilis

GSB 4015+ FHS &%
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2. ¥ A4 GABA A% =9 A4d % 2i =73 73

i Asd GABA A w55 Asr] flske]l HARA 9 A
awamori, A. luchuensis 2 A. oryzaeSt CAolA EUHL A oryzaem Z}Z
T HaE AASte] GABA @S SAH|WSITH(AR 5). A luchuensis
2 HgA7 ¥ GABA S 32.25 mghAow HARol A HoFure 4
oryzae® TEAZ tFe] GABA FFS 10.76 mghw 7Hd A veETh
A. awamori®t CAFOl A WS A, oryzae® LaAZl thF9 GABA
7247} 60.61 mg%st 56.54 mg%= Wig- £ FHFS UEHlonz YRs
71 GABA @] %2 % 2 st A R Rl
TFE AHRShe Zlo] $5 Aoz Adyolxn. a8y, A awamoriz
2 g7 daEse 49 A9 Mol Ui st Aoy FRi e
AbEat7lel = EAZE A Ao®E AGEH (A 6). A awamori=
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(A) A. awamori (B) A. luchuensis
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Agste] WF WEE F9 nisin B4 WE vehd slolh FaE v
= e

Fakdtg 3 T A Hnisine] TEE wa A7ke] Ay ugl & fAkt
o) FAo] AHRASF nisin BAJo] EolATh FALE 2447 F GABA A4
50 948 A oryzaew 23 REE AFol w1 nisin o] BA PaE
of =wE 30A174) nisingto] @A Wl Tl = YT TG o
N7lel mEwE ore o BAe Av 94 #Al i AAE e
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22 U F ec 22 Al2t
l
H=(2 ~ 3 3l)
l
= Xl 20 C 10 h
!
= tih Il 20 C 1 ~2h
l
r= Xt 115 C > 20 min
l
gt ol 33 C
| < Llactococcus lactis subsp. /actis IFO 12007
(10° CFU/q)
7 & ¥ = 30 C 24 h
| < Aspergillus oryzae (10° spores/g)
= 4 ¥ = 30 C 30 h
—Bacillus subtilis GSB4015 (10° CFU/g)
LS = =] 43 C 24 h
l

Multi-step £ &=

A3} 8. Multi—step ¥8 TAHE



Ay 9. 9d ¥EEF multi—step TEE

4. 59 ¢ 2 multi-step YEEQ EA ¥

g7l 9d5d dd B gE3 multi—step WEES pH, % 55 AOACHS
2 SAFATHA 10). SAUF, FAih B Fado® day dd daE
o] pHE 6.4 A= oy uxd @) B3 Ed multi—step TEES 764 ==
oFaZreld S YERUIITE ArE AA sk tiaEAl QA AT TS
Abet, SR multi—step, X o2 A yehgon wran AR g
o] ¥ F9 F¢H2 multi-step FAEANNA dA3] A YER] BFol o
st WA Ed o] a&Hor o] EIE Zo=w AzEch dd #gEy
multi—step FE=] 2o B 22 eFo= folA Sl pol= HEE A &

Pig=
A7 10. 99 D multi-step LEEY AR FF
SAUSE S|as IYs DZDYUE Multi-step 2&

pH 6.5 6.3 6.2 7.6 7.6
&+ 2(%) 60.4 60.7 57.9 54.9 57.0
BRAL(%) 0.7 1.5 9.2 21.8 11.9
E (%) 75.5 89.5 37.5 40.0 11.5
Z (%) 19.29 19.50 19.4 19.6 20.12
X (%) 10.29 10.32 8.91 8.88 10.12




5. Multi—step 2& F 59 H& ¥3}
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(A)

(B)

(©)

200 ¢ 192
pH 3.0
<0 150
ol
3 [2)
1015 100 | 90
S
ok~
R 50 | 42
s 24
| 10 10 10 18 |:| UI p 1618
,moo0UL oOao
6 24 30 36 42 48 54 60 66 72 78 84
g3 A|ZHh)
700 656
600 - pH 6.0 576 [
<0 500 432
ol 390 3% 384
< 400
E@ 300 258 276
1o
=
2
= oq0 f
Trl 0 18 10 18
O = a = —a
6 24 30 36 42 48 54 60 66 72 78 84
2hg A[ZHh)
700
627.6
pH 9.0 _
- 600 - 552 552
< — —
Wﬁﬂl 500 - 4EO 456
A M 396
lod 5 400
I_—Iol':\
I||'J3 300 - 264
=
=T 200 132
w
100 F
02 02 10 10
0 — e
24 30 36 42 48 54 60 66 72 78 84
25 AlZHN)
A3 11. Multi—step &8 5 G dEHaL A2 A3}



A3 12. Multi—step $EEF} 9D TFE9 7 opv|xt FF

(mg/100g)
Y=o e Uy nEFS UL En Multi-step &8
Threonine 156.04 20.34 183.88
Serine 161.04 27.90 100.48
Asparagine 79.39 54.05 25.62
Glutamic acid 610.61 259.13 371.18
Proline 131.09 0.00 230.55
Glycine 95.91 22.97 154.29
Alanine 295,93 48.23 238.07
Valine 290.37 100.59 519.21
Methionine 106.84 27.07 202.95
Isoleucine 148,24 31.81 391.05
Leucine 331.43 56.71 617.48
Tyrosine 210.30 121.74 87.84
Phenylalanine 309.79 198.83 489.83
Lysine 266.07 54.11 481.22
Histidine 164.53 67.55 348.80
Arginine 145.87 12.30 18.16
Totallmg%) 3362.75 1033.30 4460.61

g7 wa 34 F Fd S phytic acid(myo—inositol 1, 2, 3, 4, 5, 6
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A} 5. Multi—step @EETH £A4 multi—step TEE Y FEoln| =k 3

(mg/100g)
multi—step ¥& &=  SAmulti-stepPa =
Threonine 292.94 167.80
Serine 43.12 82.02
Asparagine 30.14 36.02
Glutamic acid 137.97 370.75
Proline 586.20 373.94
Glycine 107.52 129.25
Alanine 228.22 118.63
Valine 436.90 405.23
Methionine 60.15 16.93
[soleucine 334.04 273.50
Leucine 554.45 506.31
Tyrosine 51.59 59.05
Phenylalanine 198.13 340.38
Lysine 384.97 384.82
Histidine 185.07 196.56
Arginine 18.37 5.11
Total(mg%) 3,511.81 3,466.3
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(SK—MEL-2) ; A ¢] A EFE3)(KCLB, Taejeon, Korea)oll A &Eokwtol
90%<] DMEM %+= RPMI-1640 ®}#](Gibco BRL, Grand Island, NY, USA),
10% fetal bovine serum (FBS, Gibco BRL)® 1% 2] penicillin ¥ streptomycin
(Gibco BRL)¢] 23el AAAuix| & AF&3te] 37C, 5% CO,x71 sholl A vl <gs}
Gk, H Ao  AFRFE  genistein, tumor necrosis factor—related
apoptosis—inducing ligand (TRAIL) % linoleic acid¥= Sigma Chemical Co.
(St. Luis, MO, USA)elA F438t¥om 100 uMe] sX=2 dimethylsulfoxide
(DMSO, Sigma)ell &aste] —20Co] ®Bystqiar, Ae] A wjA|e] 34 &to] AL
LolH T B Ado AlgE giFga AE T, ©X 2% (fermented soybeans
by Bacillus subtilis, FSB) 2 ©-X|3%(three—step fermented soybeans, TFS)
AHEE FEAT 71l Aot Axd s AREElTh T
caspase—3 inhibitor 1 (z—DEVD—fmk) % caspase—9 inhibitor (z—VAD—fmk)=
Calbiochem (San Diego, CA, USA)olA 43}t

2. MTT assay°l 91§ AX AZIA ZA}

Genistein =¥ Fd 3 A5 93k AlX A A ofF =
A}ak7) glete] EnlE AEES AE W Y-S 6 well plated] 5 X 10*7]/ml A=
2 EFotal 2447F b FHSAI] thE genistein W= o %

AIRE et wikskdth. A AlRbset AY

)

Ae== A 5 A4
3—(4,5—dimethylthiazol—2—yl)—2,5—diphenyl tetrazollum bromide (MTT,
Amresco, Solon, OH, USA)E 0.5 mg/ml =7} HA AAu|x2 3|4 sle] 2
ml¥ EF3ta 341 < CO: incubatordll A vl FAIZl ThE DMSO= welloll
A ¥ formazing EF =9 F ELISA reader (Molecular Devices,
Sunnyvale, CA, USA)E 540 nmollA FFEE =AY =HE 25 A ¥
S skolon, o g Haigd EF 2AFE Sigma Plot 4.0 X2 1H(SPSS
Ins.) & T3t}

3. Alxe] P A3}
THE AEE EFske] 2447 F¢F bASAZ] B genistein Bt 2
=

814 Aelskel AAE

a
73 (inverted microscope, Carl Zeiss, Germany

o
o
oo
ol
ol
2
o
o
o
=
lo
=
ftfo
it
N



Genistein ¥+= =l <
o] Fer WstsE #Fsr] dste] FHlE AlEE RS v 37%
formaldehyde &85 Aglsle] Aol 108 Fob 1A3UTE PBSE
washing3} il 4',6—diamidino—2—phenylindole (DAPI, Sigma) £&9& ©]&3}o]
AAEtgtt. o] PBS ¥ FHFE AHIT v dFF dAv|A(Carl Zeiss,
Germany)S ©]-&3te] 40089 Mj&= 7 Fko wE Az o Py W

3= #2308 Axio Vision TS o] &3] ARl &9E &3t

e

5. Apoptosis F&o] A3 E A EF7] W3l n = JF €|

DAPI @44ell ¢J3t apoptosis 'S A&Sdstal AEF7] wghe] 7
genistein =& UlFUE AHEo] 9SS FAEEA 7] (flow cytometry)E A}
lo] Aoz Hla- B3 o2 9519 genistein T UlRar g AHE

ZH53 A& e 1,000 rpme®E 1083 44
< MEE PBSE # FFHA[7]AL, A7hE ethanol

5

S IANAT. A ALEL Aate] So]4

ﬁotoﬁ

s

e

iy

o2 AgsEseE HFEZS DNA intercalating dye propidium iodide (PI,
concentration, 50 wg/ml; Sigma)®} 10 kunit®] RNase (Sigma)E =2 s}

A 4TCAA 127 &9 23R Y. PBSE 5 W washing 8 & AX

DNA flow cytometry (Becton Dickinson, San Jose, CA, USA)o| A -&A]#AH

kS0 wE histogram= ModiFit LT (Becton Dickinson) program< A}-&3]
of #4353t

Qd oft -{01' sl

6. Reverse transcription—polymerase chain reaction (PT—PCR)¢] <J3t
mRNAZ@ 9] £4

Genistein =+ Ui a AHE A

2 2
SE 8 A GAAE AA £ WA WA RT_PCR WHes



ZA e, o]2 st F#u|E AEE PBSE AFstal TRIzol reagent
(Invitrogen Co., Carlsbad, CA, USA)E 4TCoA 1A+ &<t 835t total
RNAE Egstdt}l. #25 RNASE A3 & 2+7+o] primer, DEPC water L
2]31 ONE—STEP RT—PCR PreMix Kit (Intron, Korea)E& Y il Mastercycler
gradient (Eppendorf, Hamburg, Germany)Z& ©]|-&3}o] FZ313ct. 2+ PCR 4t
EE59 A xo)lE Feolslr] ¢ste] 1X TAE buffer® 1% agarose gelS gt
S well B ZZo] primerd] d@s= PCR 4FEo] DNA gel loading
solutiong 41°]A] loading 3 § 100 VoA #7953 stk Arjdso=
DNA #g7} & gelS ethidium bromide (EtBr, Sigma)Z o]&3dto] A3t
S UV stol A gelatgint. RT-PCRE ©]-&3te] 41 Al=dt fd79 &7/
= % 19 vEd v grow  olwl  housekeeping AR
glyceraldehyde—3—phosphate dehydrogenase (GAPDH)E internal control® A}
&3kt

3% 1. Gene—specific primers for RT—PCR

Gene
Sequence

name
cappy  Sense  5'=CGG AGT CAA CGG ATT TGG TCG TAT-3'
Antisense 5'-AGC CTT CTC CAT GGT GGT GAA GAC-3'
i o Semse  5'=TCC AAG AGG ACC AGG AGA ATA TCA-3
CYEI & Antisense 5'—=TCC TCA TGG TAG TCT GGT ACT TCA-—3'
. 5'—AAG AGC TTT AAA CTT TGG TCT GGG-3'

cyclin Sense

5'=CTT TGT AAG TCC TTG ATT TAC CAT
G=3'
Sense  5'-GGG GAT TCA GAA ATT GAT CA-3'

B1 Antisense

Cde? Antisense 5'—-TGT CAG AAA GCT ACA TCT TC-3'
Cdk2 Sense 5'-GCT TTC TGC CAT TCT CAT CG-3'
Antisense 5'-GTC CCC AGA GTC CGA AAG AT-3'
53 Sense 5'=GCT CTG ACT GTA CCA CCA TCC-3'
P Antisense 5'—CTC TCG GAA CAT CTC GAA GCG-3'
21 Sense 5'-=CTC AGA GGA GGC GCC ATG-3'
P Antisense 5'—-GGG CGG ATT AGG GCT TCC-3'
Bax Sense 5'-=ATG GAC GGG TCC GGG GAG-3'
a Antisense 5'—TCA GCC CAT CTT CTT CCA-3'
Bel—xL Sense 5'-=CGG GCA TTC AGT GAC CTG AC-3'

Antisense 5'—TCA GGA ACC AGC GGT TGA AG-3'
Bel-2 Sense  5'-CAG CTG CAC CTG ACG-=3'



Antisense 5'—=ATG CAC CTA CCC AGC-3'
Sense  5'-GAA GAC CCT TGG GAA CAA CA-3

XIAP ) tisense 5'—=CGC CTT AGC TGC TCT CTT CAG T—3'
ap_j Sense  5'-TGA GCA TGC AGA CAC ATG C-3!
¢ Antisense 5'-TGA CGG ATG AAC TCC TGT CC—3'
qap_g  Sense  5'-CAG AAT TGG CAA GAG CTG G-3
Antisense 5'—CAC TTG CAA GCT GCT CAG G—3'
» Sense  5'—GCA TGG GTG CCC CGA CGT TG-3'
SUTVIVIL A jtisense  5'—GCT CCG GCC AGA GGC CTC AA-3'
5-TCT AAC TTG GGG TGG CTT TGT CTT
Sense .
Fas Anti C—-3
HUSENSE 51 _GTG TCA TAC GCT TTC TTT CCA T-3'
Facl Sense  5'—-GGA TTG GGC CTG GGG ATG TTT CA—-3'
as Antisense 5'=AGC CCA GTT TCA TTG ATC ACA AGG-3'
cox_y  Sense  5'=TGC-CCA-GCT-CCT-GGC-CCG-CCG-CTT-3
Antisense 5'-GTG—CAT—CAA—CAC—AGG—CGC—CTC—TTC—-3'
cox_p  Sense  5'=TTC—AAA-TGA-GAT-TGT-GGG-AAA-AT-3
Antisense 5'—AGA—TCA—TCT—CTG—CCT—GAG—TAT—CTT-3'
NOS Sense  5'—AGA—GAG—ATC—CGG-TTC—ACA—3'

Antisense 5'-CAC—-AGA-GCT-GAG-GGT—-ACA-3'

7. Western blot &4 &3 Tijd ¢ £4

7%, genistein = FTE Aol Agd viA A AT AEES ATHF
9] lysis buffer [25 mM Tris—Cl (pH 7.5), 250 mM NaCl, 5 mM EDTA, 1%
NP—-40, 1 mM phenymethylsulfonyl fluoride (PMSF), 5 mM dithiothreitol
(DTD 1= &aligh &, &AM = AxY e E22A0 vds 559
@A S sodium dodecyl sulphate (SDS)—polyacrylamide gel& ©]83te] 7]
o2 FHsigltt. #el¥ oM AS nitrocellulose membrane (Schleicher
and Schuell, Keene, NH, USA)2 2 electroblotting®] ¢]a HojA7l & EA
ol ik Aot 2ol ek o]zt &FA whES AAF $ enhanced
chemiluminoesence (ECL) €<% (Amersham Life Science Corp., Arlington
Heights, IL, USA)S A&7 th& GAlA X-ray filmel]l 73217 5S4
Aol Fe BAET. B AFo AlgH A& Santa Cruz Biotechnology
Inc. (Santa Cruz, CA, USA) % Calbiochem (Cambridge, MA, USA)olA T+

st o, 22 A2 AMEE  peroxidase—labeled donkey anti—rabbit 2



peroxidase—labeled sheep anti—mouse immunoglobulin® Amersham Life
Scienced 4] T 3T}

8. In vitro caspase—3, —8 & —99] A4 A

Caspase?] in vitro &4 FAHES 93 colorimetric assay kitsE R&D
Systems (Minneapolis, MN, USA)ol|A 43ttt &4 54 918t A4
9 genistein®] X E wjA| oA 48 AJZF wUdE NEE 2
3t Agste] Z+2F 150 pge] @ A-S fluorogenic peptide 712 100 uMeo] &
% extraction buffer 50 plofl &35 2™, microtiter plateo] THA]
extraction buffero] &A1&t ZF sample & & volume©] 100 pl7F ¥ A &ttt
Age]  AFgH 7]FLE caspase—39  AFolE  Asp—Glu—Val—-Asp
(DEVD)—p—nitroaniline (pNA)°]1 3L caspase—82] 7 -5-oll+= Ile—Glu—Thr—Asp
(IETD)—pNA°] 2™ caspase—9< Leu—Glu—His—Asp (LEHD)—pNASIt}. sH|
F plateE 37ColA 2A17F5 ¢t incubation A7 & ELISA readerE o] &3}

405 nme THYEE o]|&3lo] HISEE =H5 T}
9. HemocytometerZ o] €3t A|X A& FA

AE wlFE 6 well plated] P AEE 5 X 10°7l/mle] NEFE well G 2

mlA BF3l 2441 7F Bk ¢kAIAI 7] UFS genistein EE UEEa AHES

AAdsez Agsto] vttt A4 AzF A - wiAE AASIL 0.05%
trypsin—EDTAE A gste] M*EE FHFAAA  phosphate—buffered saline
(PBS)E 7} well & HAAHES H7let] AXE 22 v, 2,000 rpmo 2 58

7 A 3}‘21‘:} FEae AASL AET E7 e v PBSE 1 ml
H7tsle] & A& T AE BFN3 0.5% trypan blue (Gibco BRL)E E3ko
242 287 AYed = A d@n A (Carl Zeiss, Germany)S ©]-&-31¢]
oldle AlXE AFaltt. ool w& Z3E Microsoft EXCEL program<

10. Prostaglandin E2 (PGE2)¢] A% H|:L

Genistein == )5 d2a A& 2 @] wWE prostaglandin E» (PGE.) AA



3+ PGE, EIA kit¥ Cayman Chemicals (Ann Arbor, MI, USA)
o A Fjsklem, PGE,S &S 437 flshe] U937 Mo vt wxe
FSB % TFSZ 1417+ A A 5 PMA (40 nM)E A g3 wix]olA 647 &
St AEE YAt FT AT o] g3t AAE W] wel g oh

ELISA readerg ©] &3 420 nme FFE2 w-so AL S =A319 ),
11. JC—1 dye |49 23t apoptosis T2 FF3}

ot 270 A Yeld AlEE9] apoptosis f=7F mitochondrial membrane
potential (MMP)e] W3}& #z3sl7] fste] 7 E genisteine] Ad HMEE
Be 5 A7hE PBSE FH3] A& the 2,000 rpme® 587 948 @ %
Azdiul Bl glth, Yol 9= pelletS 10 uM %9 5,5,6,6'—tetrachloro—1,
1’,3,3'—tetraethylbenzimidazolylcarbocyanine  iodide (JC—1)°¢] EoJJ&
serum free medium 1 mlol FFA1A &4, 37 ColA 20% Sk A3
UAl 27k PBS® F W AIHAAS A 5 500 ule] PBSOl #4174 DNA
flow cytometryol] Z-8A1#A #2439}
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1. QA FAEF2 F4 o) U £ genistein®] FF

g 74 A T2 o] A= genistein®] FFE HAE7] flEte] FuH
SAEZES 244 T AT F 4843 B thet X (0~50 uM) <]
genisteing A g ¥, AA F=& APt doAX A= A 19 2o A2
Fol Al ok Ql%ol AR 37HA GAIEFCNA AGS A7} genistein ]
o s 7H UAEs & ¢ A 1A=k Aol M =
genistein® gl AGS 9oFA| 9}
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221, A &M 2] S40| O] A= genistein=| & &F

2. Genistein Aol W2 A Ee FH W3

A7k 1004 B2 genistein Aol uhE FAEL) F4 oA Ay
Fepwshs 2 2ac] vehd s 2k WA dAE QAR At s
az 9

el = 9J59] genistein Ao wWE oFAEL] AL genistein® & o]FEH
o= ZAAaHJon, A Fr Tk wpel Azl Fag o] HH A E o



FEe HEE 7 AT T1E]al genistein Aol wWE 99k 22 hAIE
SA Ak FEEIt apoptosis I B A=A 9] o FE 2AMEH] 9
o
=

G BEe Aee § ALl Ao Feuse 2

E%Ur genistein® =
apoptotic body 9 &2 W=7} genistein A8 F=7F AH S-S =
- oA 3olA, genistein ﬂﬂ‘ﬂl 2 Az 4

apoptosis &3 A#o] A5 A3

o

R G ES S
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10
Genistein [uM)

2} 2. Genistein0i| 2|5+ AGS 2 SK-MEL-2 A= 2| T H|I M HEfHSHA) Y 549
=B H=KB)

3. AEF7) WA3}e PX & genistein®] FF

52 genistein A glo] wWE HAES] F7] W3} oF-E XA $sto
TUg A g dAEES HF SR flow cytometry A& HASHS3
o A 38 AN 7 MEFAAY Do Aoy, o5 Asig Ay=
g7 vl A vl gE AGS LA A5
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| we G1 8 S7ll s AlEe] s HAF A
Sots AlEe] Wk AAF F7hEo] 40 uM Aol M dizwel wlste] of
L8u F7hso] 58% AL TUIeMlSS #EE 5 AT ol d G2/MY
Az S7F AL SK-MEL-2 AlZoA B S35t vebst=dl, A 40]
A o gl 30 uM B 40 uM Aol A iz o] 31%¢l Wlske] 2.6
]_

2290 F71E 80% 2 88%= YEFGTE ofEd Gl ¥ SU]e) sEHE AE

o] HIXEE= genistein Al F% F7bol we wlg TFAS & QAdY =
genistein #*gel] w& ‘”H]iol 2 AA = AEF7] G2/M arrest HAT} wj
S A AT/l S & F AN

Genistein [1M)

20 30 40

sub-G1

10
(1]
__“ e B) SK-MEL-2

21} 3. Genistein & 2| (] (1= AGS 5! SK-MEL-2 M|= 2| flow cytometry =41 Z 1}

Cell number

DNA centent

21} 4. Genistein & 2| 0| (1= AGS X SK-MEL-2 M| =Z2| G2/M
arrest =2

Cell Genistein % of cell
line {M)
G1 s G2IM
AGS 0 38.69 28.50 32.81
10 46.09 27.31 26.59
20 48.88 23.35 27.76
a0 50.47 15.83 34.01
40 33.13 B.95 57.91
SK- MEL-2 o 48.60 20.65 30.76
10 47.50 1B.B6 33.65
20 29.60 14.75 55.65
a0 11.24 B.59 B0.17
40 4.61 6.98 BB.40




o)

4. AXEF7] G2/M =3 #E FHAAY Ede) v|X & genistein®] FF

o]l Aol A genistein®
G2/M arrest 22 2H |
Mg 98t G2/Mrl 2=dI 7g 1
genistein® 9GS FAEG Y. A3 5= G2/M7] 249 7Y £23F cyclins
2 cyclin—dependent kinases (Cdks)9 A} FF(mRNA level)o] el
genistein® dTFo = AGS A XA = genistein®] HE FE JEH o=
cyclin A, cyclin Bl ¥ Cdc2¢] W&ol i 743 oy SK-MEL—-2 A X
A= genistein Aol whE aux] 2 Wste AEE S gldd. 23 62

G2/M7] =4 3 g3 ddd $a% 2 7 fAAEe] EE T

H

H~

NI

]+ genistein® ATFES FA}SE A EA AGS AFEA cyclin A 2 cyclin

B1¢ @do] tha AR oW, Cde25Ce Weeld] HaAE tha 743N S-S
oF & At 28y} SK-MEL-2 AEQ 45 Cdk2¢] 23 o] genistein *]
T gEHoR v AAadtg e, Cde2 @M Ae] B A= 2 W3t 9l
Ao}, A4kstE Cde2(p—Cde2) @ de] BdL tha JAHATS & 5 3
At

Genistein [uM) Genistein [uM)

T 1 T 1
0 10 20 30 40 0 10 20 30 40
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AGS SK-MEL-2
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o)t GAE FAAA Aol dAYEAE AN flEk T 7FA] A E
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oJetH, AGS AlFEN A= genistein Aol o]kl F FHAe] AA =5 T

o] Al Tk oJEHoR TNy, SK-MEL-2 AlXeA= & Wyt gl
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T 1 T 1
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Z0 7. AGS &l SICMEL-2 M0 M pb3, p21, p27 L PCNAS| F Af==Z= 5N O] %=
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Genistein [uM) Genistein [puM)
I 0 10 20 30 40 I : 0 10 20 30 40
‘ ‘4—;:53 ‘_____‘4—;53
| -2t -,y
[ o= | < Actin | g ww e —— | «— Actin
AGS SK-MEL-2

Z 1} B. AGS Z SK-MEL-2 M| =M pb3 & p212| HH 4= &8 if| 0| == genistein2| & 2F
6. Bcl—2 ¥ IAP family®] &@d v|X]= genistein®] G

t} &4 genistein A go WE FAFE apoptosis o] oWl HARE £33}
dojup=A15 A7) #1skol WA apoptosis el 7HE T3 o

Bel=2 % IAP familyol &3t A5 2@ A5 @z 2 mRNA HAF
FollA AT 5ol vErd A3(E3 9 F 10)eA & kol
AGS A Eo) A genistein o] 2]3}o] pro—apoptotic 21A}ol &3F= Bax9 W

ol tha Frhstalon, 53] Bide] Wil dde] o oAEF RFofA
genistein A8 F& oEH R 9 HAhd= AL #FET 4 oy, &H

3wl e band TS o)y Y}



Genistein [uM) Genistein [uM)
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Genistein [uM) Genistein [uM)
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Z 1} 10. AGS L SK-MEL-2 M| % M| M Bel-2 family2| 9198 === 23 (f] 0|7 = genisteinS| HEF

=

18]l anti—apoptotic FFAARE dE A = IAP familyol &3t FHAAE
o] o m = Jdge Ay 11 E 120 YeRAT Aol & 5 Q1o
IAP family f7#be] tfi-fo] guld F=Foxs wddo] we #AaHASS
& g ATk WERA genistein®] A 2] TAP familyo} ¥ Aol eS
st 4 3l

7. Fas/FasL system 2&o] "X genistein®] F3F

&2 AlEo] £A3F death receptor T apoptosis el +L3F Qx5
9] 3}}el Fas/FasL system %Fdlo] W)X genistein® 9FS = . A
I 13 2 140 YEFilE0], AGS Al E A genistein®] A& & =X O R
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A3} 2. Fractions of each cell cycle phase of T24 and U937 cells cultured in

the presence or absence of various concentrations of genistein

Cell Genistein % of cell
line (M) 1 S G2IM
0 §0.75 28.61 20.64
5 5043 28.80 20.77
U937 10 45.66 28.38 2596
20 37.49 2585 36.66
30 10.11 17.14 7275
40 9.44 19.24 71.32
0 £3.95 19.89 26.16
40 18.99 1148 69.53
T24 80 375 319 93.06
120 5.68 446 89.86
160 9.14 1017 80.69
200 1537 28.39 56.24

Exponentially growing cells at 50% confluency were treated for 48 h with
indicated concentrations of genistein. Cells were trypsinized and pellets were
collected. The cells were fixed and digested with RNase, and then cellular

DNA was stained with PI, and analyzed by flow cytometry.
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7be e Ao ® vEbwth ol A Bax

Oﬂj\'] TRAIL ‘3—1 genistein—% %}\]oﬂ B-Actin -—--—-—-‘
AP uw F=%E apoptosisoll Al

B)
mitochondriaﬂ >3 9gs 3t 50

L AL o 2=

JC-1 dye retention (%)

+ - + TRAIL (100 ng/ml)
+ + Genistein (50 pM)

10. Caspases @ PARPO| "X+ genistein @ TRAILS 93

Caspase©tHAE& g4 familyel] S8l ©WAELS A FoA A3}

mitochondria®]  ¢]qtol]  EB&A  AJEIQ]  proenzyme HE|E  EA|StThrt

Bcl—2/Bax family®} 7S apoptosis 22 A3} A|7]= Al 98] &3}
Fuhu AR g AR Aol HH = HAH R AE Yol EA5= B

FA o] Fgfof] To]dlt}t. Caspase? #HAI3l+= apoptosise 2o o3k
T O A 2 F den B2 AdgdT solA AeHe] gAR g2 A
$-ol apoptosisi= o] FARES] Lo AEFT] H]Q%QQEE ol
T+ ok AEF7A Ll 7 caspase = apoptosisZF FEE T A A
caspase—3, caspase—8 % caspase—99] ¥ FAHLEE YElEZE TRAIL 2
genistein®] ©]%E caspases®] W3l v|X]= 4GS western bolt analysisES &
sto] FAbsSdY. A3 18A A B 4 9l5zo] 100 ng/mle] TRAIL ¥ 50 uM
o] genisteing WO 2 AHYsGS A= obFd WU BEEA FRAIN
TRAIL % genisteins Aol *23}%lS 45T caspase—3, caspase—8 %
caspase—9 E oA gzl o] vk o] 714319 31 E3] caspase—3 % caspase—9
N EA4Y wuidoe] AFHUTH weba &4y dhede] #EEA e

caspase—8<2 /n vitro assay= ©|&3lo] ZAHste] A3} 18Be| yER wiel T
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o] TRAIL ¥ genisteins sAlol AR S 49 44S d50=2 A&
Aol vlalA &4 At S7keke e & AT 522 DNA repair
L} genomic stability®] Aol vi$ F23F 4L S, apoptosis FEIHA
% 243t9 caspasesol 9&te] 3|7} dojili= PARP ©rl o] 9= A4
Aol AES] 79 116 kDad EAS 7]-X] A7t apoptosis7F Lot - 85
kDa ZL7]¢] @¥o] @AY 3 bande] Wdo] fadE Aoz AdHA gl
=l A3 18Ao|A et o] TRAIL % gemstem*o— FAlo AEled S A5
o7 Ads Aol vlaA w3 A H dHst Aol dAAGA o
Bt} o] ate] Aufpol A TRAIL 2 genisteinol] 9JalA] X% apoptosisol] =

o] & caspasesE°] ¥oj st Aolgfal AZtE T},

rﬂ

11. Genistein = TRAIL®] €3+ apoptosisollA] caspase—3 inhibitor?] <§3¥

A3 184 Yerd ule} o] TRAIL ¥ genisteins
2 2% = apoptosisol A caspasesﬂ- =93 oas 3§}
w} A caspasese] S 2AEE S AF apoptosisd
caspase—3 inhibitor¢l z—DEVD—fmk ‘3—1 pan caspase inhibitor 91 z—VAD—fmk
£ o] &ste] dotr okt WA A3 19Ae] yERA nvRe} o] DNA flow
cytometry S o]&sto] #&3 A3 TRAIL ¥ genisteing EA]o] A& 39<
4§ sub—G1e] H[&o] 30.6 B YEFSAN 2—DEVD—fmkE A2 s3lS
AT 2.7 %= YERFA z-VAD-ImkE AA ¥ S 49 1.6 %= dA
SHA A%+ AL &4 4 AU} caspase—39 A9 9% Fig. 19BoA ¢}t
o] TRAIL ¥ genisteing BAlol HElaldS 45 thxatdl BlsiA <F 54)
e Z7} a}oﬂxlﬂi z=DEVD—fmkE A st dAsA #ave Aoz v
Bkt 3 Fig. 19Col A e vEel 7Fo] caspase—39] @z o] wba] 4w
z—DEVD—fmk® Ao oJate] 293 wafdo] 7443431 21 caspase—39]
A k=l PARPO] 49 TRAIL 9 genistein®] A A2l oA £
g5 2z—=DEVD—fmke] A gle] ofsto] ghHsiA ojals= A& &
. olAare] ZAutolA] TRAIL ¥ genisteing ZAlo 883 S A9
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<A 18>

TRAIL (100 g} (B)
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Relative caspase 8 actibity

2 3 + +  Genistein (50 M)
foo 200 - 00 TRAIL (100 ng/ml)

(A) = = + = +  (Genistein + TRAIL
e + + - - z.DEVDmk (50 uM)
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12. Death receptors (DR4 & DR5)9] & H]X]&= genistein &

9 3%

Genistein + TRAIL
z.DEVD fink (50 pM)
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Tumor necrosis factor—related apoptosis inducing ligand (TRAIL
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Apo2L)2 1094 Ao Hx= wAEAY. Tumor necrosis factor (TNF)
superfamily®] €38t TRAILS 9FA|E0] 9ol A apoptosisES FEdts o=
gl AT TRAILS 25 U T79 ligandet 2SS o=l d3Axe] 4
9-= osteoprotegerin, DcR1 (TRAIL—R3) @ DcR2 (TRAIL-R4)9} & A =
9] decoy recptor®} ZATFS O E A apoptosisE: YO TR EEFA U OFA| L
o A1= DR4 (TRAIL—R1) 2 DR5 (TRAIL—R2)¢ 23S 5}l apoptosisS
o7= Aow <4#HA vk, TRAILe] DR4 % DR59F ZAFS 3
procaspase—83} Fas Associated Death Domain (FADD)<S ¥3}3}+= Death
Inducing Signaling Complex (DISC)S &Aoo 24 apoptosisE

TRAILS ARAIZAME SAS 7HAA @ A ZAT =4S 7HAE=
N2 FAEAZAY 7t AW ), wpela TRAIL 2 genisteinol
)3l apoptosis -2l death receptor % DR4 % DR57} #olsl=4]9] oF =
Western blotting® 2 ZAsFc. WA 50 uMel genistein® 100 ng/mle]
TRAILS @50 A2agls 4 23 20A 3 BolA gt o] op-dd #strt
wFE A ekokrh. @Ak TRAIL 3 genisteing FAlol AZae 4foll=
A3} 20Col A9k o] DR4= W3k7E AAARE DR5S] A9 A gAl7ko] S7F
s dRle] Ak Frlske Aow yegt ool AdtelA TRAIL %
genisteine Ao A E]e 7 DR6E &3+ death receptor pathwayol 2]35}<]

D
apoptosis”7} - H = A& & 4 AT
13. X 1%, X FA}, @3 9 &%) 37 3559 23 U937 Al X 2] 4] oA

U937 Wy Ao FAd mA= EAaLx, &4
o das xAte7] Skl Al Sl WA= 4
MTT assay® Hlul ZAFGIvh A3 212 94 5
A= % g1 39S 6417 w9t AEd AIEAM F=
of T A BT Y AR Ul 7HA] Alm BSelA 80
FAE = Ao = YEg

14. U937 A XA PMA A e w& COX-29 ¥d F7}

U937 <A oAl Eo A PMA A go & COX—-29 w&do HrZ o}
ok, WA A3} 22A00 49 o] 6A17HESH st o] PMAE A5k
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749 40nMe] FLZoAFE COX-29 wdo] ZstA vERE

T ASTE ESE Fig. 22BelAe} #Zo] 40nMe FLEE A F APEE
COX-29] L& Hrd dHI A3} 243 7hA = Edo] dZ = A FAA

|
ANZEAFE COX=2 o Tdo] FFE A 64 7tell M= COX—29] wdo] s}
Al vebgeh SRR INOS B COX-19] e ofFdl Wayh gz 2k
o ol#fdt Ae2 A47] Fig. 219 A¥er go¥ FF A AP AgE
71 Ate g8 Zlot.
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A5 A T AEEY TR EZY IY/EIFHE
a5 &3 I

1. A xe] WE4 1 X+ genistein®] FIF

o
29

Genisteines AAEEZ 3]X43}e] AGS @ SK-MEL—-2 A ¥Eof 4843t
23 & hemocytometer® Aol AlFE o] =5 A3} genistein®]
HA gFe 2T vlalste] Az 1o yERd vhel 2ok Ao o 4
o] A2 ¥ genistein® X7} FVHETH AEES F AEF EFAA
ojEH o ZAavE o AU, 53] 40 uM Aol AGS AlES] A
EE5E F 10% A=2 YEPE dbH SK-MEL-2 M2 AEES F 4092
UelY AGS M E7} genisteinol] W] W7FEA b
o]= MTT assay°ll °J3 Aol 7 <] %*}ﬁ}dﬂr

N
WM

ol

<Ay 1>

125

—=— AGS
100 1 —4— SK-MEL-2

—
on
L

Relative cell viability
g

Pt
h
'

0 10 20 30 40 a0

Genistein (M)

2. Genistein A9l €3 apoptosis =

Genistein®] #gjol] W& AL FA A= hAFES] HA A Q] Bl A
therst P My S FEskel e (data not shown), ol sk A e] A7
Aot FefA wao] apoptosis ¥ F¥Ado]l A=AE FAFEH] A
DAPI stainings AAlste] 3] JelE Absith. A3 20 yebdl wpel 32
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o] AGS M|3zol|A genisteino] A2 ¥R & A iAo A Zgk Az of X
e FErt FEeA Ao r Aol HASH genisteino] A EH A EE]
35, @A SFol 9% apoptosis7t dold AFol Moz AFH
apoptotic body7} ¥%& oJ&EH o2 =7lxg9lon o] SK—-MEL-2 AZAE

fAlel A R v gl

<A3 2>
10 20
30 40

Genistein (M)

& B oA genistein®l] 938t oFA|E O] F219 A= apoptosis FEF
I AR A FHo] 7)ol genistein Aol wE apoptosis FHe] G
flow cytometryE ©o]-&ste] G2l A& dto] A3} 39 L%E}Lﬂi’iﬁ‘r. = A
& Aol A A ShAlEo A o] AAA apoptosis R Wl ==
(2% VIRE) genistein®] ¥ F%=7F T7F255 apoptosis®] ?“57} <7t
el 40 pM  FZelA AGS AMEE sub—Glo H[Eo] °F 32% S
SK—MEL—-2 A¥+= °F 16% % YEFY genistein®] Aol W& sub—G19 2%
= AGS AEAAM =4 vEtses & 5 AU

&
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3. Bcl—2 2 IAP family) ¥3de) H X+ genistein®] I

t}52 genistein®] ] 2]o] 23+ apoptosis 2ol #oJst= 7| AS ZASH
f3te] AGS MEES thA o Z Bel-2 2 AP familyel %3}% TRt wd 4

2

UERd BlReh 71%‘3] genistein # 8] % Q%@Qi apoptosis &= o3}
= Bax@] @do] F713F 3L apoptosis F- Ao #F= Bel—29] Wdol
s eS¢ 4 AU AR SK-MEL—2 A|Zo A= Bax % Bel-2 &
F genistein Al WE W7t AL AHFHA g IAP familyo] 4§
Fig. 199 yeldt mpel 7Fo] AGS A|Eo|A genistein®] A glol] o) HAF 2
o A TAP family®] M ¥A 7HA d4do] #EH At
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4. Caspases?] &d % Ao v|X]:= genistein®] I

ek

Aw7hA] E# R caspase T WIH-E9] apoptosis7h frtE AEZAA EHS
NEE Ho|FE caspase—3, —8 % —99] W3 m=

Abstadth. A3 5A9] AFo|A B & %ol AGS Al Eo|A] genistein®] A ]
o)ste] E&4 32l pro—caspase—3 Tl o 1y

o G FHYS) W wP F71E

1=

genistein®] 43S

22 N

o

5 gEAHOT 7hAa
1= ozl ek webA
5Boll el mpe} ol

i=) ) flo
o
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A=Y
caspases®] A A& A3 AT 2
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genistein®] A H A XEANAME AP F5% oFH O =2 caspase—32 Aol &
T S7HEAES ¢ 7 AT 53] genisteing 40 uM A SSS AT

2
caspase—39] &AJo] oF 4.70] A% Z7}sledT).

-—

<23} 5>
A) B)
Genistein (pM)
T o o o o |
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[ |+ Procaspases W caspase3
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Genistein (pM)

5. PARP ¥ PLC—v1¢] @& 1| X+ genistein® 93

o}2-2 apoptosis Al caspase©] 9Jste] EolstA B doju= 2 7}
A FA iz o] wdo] H| X genistein® G 3FS Western blot analysis W
o2 ARG, A 5A0 A B & o] AGS A A genistein®] g

%= Z7}el] wEl DNA repair®t genomic stabilityel] #oisl= PARP w9
el Al et on, Az A S Fagk 98-S sk PLC—vy
1 @ el b9y w3k genisteine] AP % EH oz dde] A T

Hald o] YERRETE
6. Caspase—3 inhibitorol] ¢]3 apoptosise] A

ojde] A¥EE AHE uf caspase—39 &4 o] genisteino ¢J¥ apoptosis
o o3 dars = Aoz Mz o] caspase—3 inhibitor7} genisteinol] <]
ZAbste] wogth Ay} 604 YER u)
o} Zo] AGS HUAE B SK-MEL-2 SMFAE B4 genistein®] A
of ]3] =%+ apoptosis”t caspase—3 inhibitor¢l z—DEVD—-FMK # =] 2]
el oF 15% A= olAlEe Ao vehdrh webA genisteino] olalA
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o
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tlo
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T 5= apoptosisoll & caspase—3°] 83 IS = Aoz A7ty o]z

<23} 6>
A)
| AGS
d el SK-MEL-2
Control Genistein
+ z.DEVD-FMK
B)
AGS SK-MEL-2
> 12 12
g 1.0 1.0
8 o8 0.8
=
o 06 0.6
£ 04 H 0.4 H H
© - ?
g o2l [ 2|
5 + “ + - + - * Genistein
E & & 5 a o+ i z-DEVD-FMK

7. Genistein & TRAIL £ X&) ©}& AGS A X9 apoptosis & 71 &3

N

TRAIL AFAES 7IA= AGS A9t A*Eo genistein®} TRAILS] ©@=
g 2 Zo] AHEstslS 49 apoptosisol] ojw et JEgFS w[A = XE MTT
assay, DAPI &4 9 DNA flow cytometryE ©o]&3sto] ZFAFstETE WA
MTT assays o|&3to] Ax2FA A A& #Fste] Ay} 7Ae YER
ATt Genisteing 50 pM % 100 uMe] FE& 24A3H5e @5 39S 4
$-¢} TRAILS 100 ng/ml®] sx2 @5A2] 33s 495 Ax52e JA
of & AgS v XA HEA AT 100 ng/ml TRAILO| genisteing FAlo g
SIS A TR gEHoRZ MEe FAo] HoA JAEH= RS & 5 AN
t}, £3] 100 ng/ml TRAILF} 50 uM genisteine FA|o] 283t AS HT-+= oF
60 % gx=° S4gA &F7F YERRI 100 ng/ml TRAILI} 100 uM
genisteing Sl A2 &AE A= 70 % olFe] SAGA anprt ek
olgg F2j Al &7} apoptosisét Aol A=A E Lotr 7] 9]ste] DAPI
dAE ol gate] 3o FEl wsk= A 7B yrER upel o] TRAIL H
genisteing TEOo2 A SRS "W A YE7F FdelRey 100 ng/ml
TRAIL¥} 50 uM genisteing BAlo] 228t 7 F-ol+= apoptosis’} Lot

32
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e}

A ]
t}, wgbA TRAIL ¥ genisteing & A PS v o= A4 &
o] apoptosis¢} A¥o] Ao & F AUTH o2 o] Y& apoptosis e
AX=E DNA flow cytometrys ©]-&3to] A=Al #41& st Ay} 7Col|
Woltk = 100 ng/mle] TRAIL 2 50 uMe] genisteine @5 o2 223
749+ sub—G1e] Hj&o] 7}z 5.4 % 2 8.8 %= YEY R F Ao
HolA] %}%}X]‘ﬂ’ 100 ng/ml®] TRAILY 25 puM, 50 uM<] genisteine FA|
o AelatRs A= sub—G1e Bl&e] 242F 17.9 % H 30.6 = F7tak= A
o= L‘rEP:kt}. o]te] Aol A genistein®] TRAILe| A4S 7FA&= AGS
A A EANA TRAIL] oldte] F:=%+= apoptosisE T7HAUHE AS

o AAgTH

Al

2

AN dPgHom age= AMd S5l g apoptotic body7l ¥
I~

o ox @

facs

—

ol

we o
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=
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3

Genistein (M) - Vehicle 50 - 25 50
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©)
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Control Vehicle TRAIL (100 ng/ml) Genistein (50 uM) Genisteln (25 uM) Genistein (30 uM)
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DNA content

8. Mitochondria®] 7]%°l "X genistein & TRAILY £ A &3

= Ao W= apoptosise] &l Q) A mitochondria’} "¢ 23+
S = Bow HauFEoixal 9t} Apoptosisel od AE AH HE-=
mitochondria®] depolarization®o] f-to] o] cytochrome ¢7} AEAZ HEFH
o ol #HstE FHAYE Bel-2 family©]th Bel—2 familyol &3k 2 7}
A a3 AAEL apoptosis T A TP EA AR dEHA Q)
t}. 71 % Bcl—2+= anti—apoptotic ¥ A=A apoptosis? &S JA = 7S
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7}A| ™, Baxt pro—apoptotic A2 Bax @& ®r& o] F7}= apoptosisd
w3 AATE A olE F FAAE AE W 47]F 5 mitochondriaZ F-E 9
cytochrome ¢Z Al A cysteine—related protease?l caspase, =% A F4
ZFQl p53, DNAS] ¥ 3slel A#H endonuclease 52 S FHsH, A=
dimer®] Fel= EAsAT 259 BH o] WSyt 2 W apoptosis7t
e Aow A drk. weka TRAIL 2 genistein® Ao W& ol&

FAAte] AR EE sto] A3 8Ao] YERNATE Bel-2¢] 49 TRAIL
7} genistein ZH7HS W= o g X3S wel HAd AYeRe A9 F A
o] 7} LEbLA] %%xx]‘?l anti—apoptotic #A}¢! Bel—xLeo] 44+ %’\]
FE A AASA FAs= Ao eI pro—apoptotic A Baxé A
i TRAILF} genistein& EAlol Agsil& 45 @A A S7tshs A=
e T ERE caspase—8°l 93t FFS W= Bidel A5+ TRAIL H
genistein® T o2 XS A dAYo] a FASIAAT FAll A
g3tle Agoe B a7 0 Ao UEtEt 5o s ojH g &

5 o

Wh= mitochondrial membrane potential (MMP, Awy)

=2
_)1‘_1/
AL

ol

B#ste] A3 8Bol YElQITE TRAIL 2 genisteing @502 A2]a4%l
ASE= gzt mlsiA & 2oyt YA kA wE 100 ng/ml TRAIL
2 50 uM genisteing FAlo] A EH S Ag- hxod H|EA Ayp,o] A 5}
Al S7bEE Zlo® delgth ool AztelA TRAIL B genisteing Aol

A2l AS v fE5E apoptosisl A mitochondriaZ7} 8.3 gL slcite A
2 o % g
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9. Caspases ¥ PARPY| U)X+ genistein @ TRAILS 93

Caspase protease family®l] &38l+= @A ES A ¥E A I} mitochondriad
Quto] B34 AEjQl proenzyme B2 EA5Ft}7} Bel—2/Bax familyeF 2
apoptosis =& A3} A7]= A& o3& &8t protease@ HA3HE o] Z
A e AR Ax g EAleke B 24 diEe] ol ot
Caspase?] @&Al3l+= apoptosis®] ke thslk &= & AV @ &= do &
2 AdgAT SolA HTHA kAR w2 F 9ol apoptosist ©l# e FHAAE
o "o} AEFV] HoEH oL dojd £ dth. A F7A dEA
caspase % apoptosis’7} H&E WE-E] A ¥ A caspase—3, caspase—8 2
caspase—9°] & FAEE Yel2 2 TRAIL % genistein®] ©]E caspases

|

o] Wtg o) mX= 9GS western bolt analysisE Z3te] ZAbedth. 23 9A

K

%o] 100 ng/mle] TRAIL % 50 uM9] genisteing THHO=E A
T ool Wsyt BEE A AR TRAIL 2 genisteing 54
9SS 7 9= caspase—3, caspase—8 X caspase—9 EFolA] Tz o]
o] 7+A43F% 3L B3] caspase—3 2 caspase— 99| A= FAE Gl A o] Az
A} wEtA S48 duwldoe] BT R e caspase—82 in vitro assays
A3 9Bol] YERd wlel o] TRAIL 2 genisteing & A9l
A7+ dEo R AYss A5 vEA &4 xSt
e AL o £ 99Tk 290 % DNA repairt} genomic stability?] 39l
f$- F 23 &S 3, apoptosis -ror‘jahjr;ﬁ % 2/43td caspases®l 9]3}04
el 7F dojvb= PARP @A o] 9= AR AES] A5 116 kDa® &
AeFS 7FA AT apoptosis”f %"HL 49 85 kDa 7|9 o] =AY
T band®] Wdo] A= How dHA Ud=dl A 9AdA et o] TRAIL
2 genisteing A AR S AF dEo2 YIS HFo v ZH
Fo a9 dHst Aol AASHA YEETE ol4te] ZItelA TRAIL %
genistein®] 9314 X5+ apoptosisol &= ©]E caspasesEo] W Aolglar
A Z+E
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<A 9>

(A) 8 + 8 +  TRAIL {100 ngimy B
g + + Genistein (50 uM)

Riogaebased
3 *

- a— —

Procaspase 9

CF

CF

PARP
CF
i 0

100 200 - 100 TRAIL {100 ng/ml)

Relative caspase 8 actibity
i

10. Genistein ® TRAILY 93 apoptosisdllA] caspase—3 inhibitore] <33

A} 9o A vERH vk} o] TRAIL 9 genisteing SAlo A& ds 45
S 3t As ¢ 7 A
2}A caspases®] &S AAEIAS % apoptosis®] ol oAl HEAE
caspase—3 inhibitor¢] z—DEVD—fmk % pan caspase inhibitor ¢! z—VAD—fmk
g ol g3l dotmgitt. WA A¥ 10A°] YERA wikel o] DNA flow
cytometryS o]g&3slo] #z3s A3} TRAIL ¥ genisteing TAlo Ag]stH S
3% sub—G1¢] HlEo] 30.6 = YEHA T z-DEVD—fmkE A2 &3l&
BE 2.7 R YGEFSI 2-VAD—fmkE AAEF 3UES AFE 1.6 9= dA
A BaEE A4S & dAT caspase—39 A A= A} 10Bol A 9}
Zo] TRAIL ¥ genisteing EAlol A2&tds A$ ozl wHlsir < 54
% 7F st AT z—DEVD—fmkE A2l std dA A FAHE 2ow o
Bt =gk A3 10C A yebd vk o] caspase—39] whElE o] A=
% z—DEVD—fmk & A 2jo] ojato] &g duzo] F4sglo

3EA el PARPO % TRAIL % genistein®] &A1A

G35t A= z-DEVD—fmke] AA|ejo] ofsto] WA As = AS

(]

fr9tE = apoptosisel A caspases?t F 2.3 <

1 5} T
AT Ly

=
o|Ae] Ao A TRAIL ¥ genisteing EAlo] gL 4 &
= 2

apoptosiso| & caspase—3¢ &X43r7} w$¢ =93 IS &}
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() - + - + - + Genistein + TRAIL
= s + + - i z-DEVD fmk (50 uM)
= ey s = + + z-VAD-fmk (50 uM)

Sub-G1:30.6 %
G1 1241 %
5 1A%
GZM :31.2%

Sub-G1: 32%
G1 493 %
5 1230 %
G2 1245 %

Sub-G1: 2.7 % Sub-G1: 18% Sub-G1: 16%
G1 1316 % 61 150.0 % G1 3%
5 102 % S 1231% s 1 17

G2M 555 % G2M, 251 % GZM :404%

Cell number

DNA content

B ~ ©
£ 6 1 = + - +  Genistein + TRAIL
.E 8 * - - + +  zDEVD fmk (50 phf)
g 1 Procaspase3
£ s
8 5 cF
-E - geuy o oD (PARP
=1 —-— CF
B oy
2 + - +  Genistein + TRAIL

— — — — B-Acti
b I + +  z.DEVD-fmk (50 uM) ‘ | n

11. Death receptors (DR4 & DR5)¢] W&o H|X]:= genistein @ TRAIL
9] 9

Tumor necrosis factor—related apoptosis inducing ligand (TRAIL ZE+
Apo2L)S 10o4dAe] Hzx=z AHAT. Tumor necrosis factor (TNF)
superfamily®l] <3F+= TRAILLS <A ¥o] Qo] A apoptosisE == HAOo=E
4o JTHTRAILLS 2% B4 S50 ligandst 23S skl AGAIE] 4
9= osteoprotegerin, DcR1 (TRAIL-R3) % DcR2 (TRAIL-R4)¢} 2 Al &
59 decoy recptor®} AL O ZA apoptosisE: O 7| A EIAw ohAE
oA+ DR4 (TRAIL-R1) 2 DR5 (TRAIL-R2)¢} AEE 3o apoptosisE &
o7l ez <d#iA vk TRAILe] DR4 % DR5S A% 3std

TRAILS A AAREAA = SA4& 7HA &3 hAEZAMTE 545 7HA e
M2E FAEAZAM 7MsAS A o). wekx TRAIL 2 genisteinol
)3t apoptosis ol death receptor = DR4 2 DR57} #odtER9 AR =
Western blotting® 2 ZAFSFE T WA 50 uMe] genistein® 100 ng/mle]
TRAILS @502 A2shgls 45 23 11A 3 BolA gt o] o7l ®istr}
A A erdrh. SARE TRAIL 2 genisteing A9 AsR& 2 9olle=
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A7} 11Co A9 #o] DR4+= W37t FIUAIRE DR6S] A9+ A Algte] &7t
StE ddo Ar® Friste Ao Yelwth ool AyoA TRAIL 2
749 DR56E E3l death receptor pathway®l 2|35}

genisteins Ao Az
apoptosis7} FEH = AS & 5 AU
<ZA3 11>
®) B8)
Genistein (50 uh) TRAIL (100 ng/ml)

i 6 12 24 i i 12 24
|_——_|DR4 |——-_|DR4
et [ ey
|-- —_—— — | B-Actin |-—-—--—||mm,,

<) Genistein + TRAIL

o1 3 6 12 MM

|..-._—.____.|DR4

|__ — _..‘._.—_..|nnﬁ

|—--—--|““‘mi“

12. A X8 F4° "X = PMA, FSB ¥ TFS¢ |%

FSB % TFSE o A& 499 PMASH ol Agfsls 4% U937 Al
Eo] FAe vA= TS dotry] Hste] MTT assays Old%}‘iit}. A7}
12A ¥ BollA yeRd vle} o] FSBE 6A17HE9 A2ldlS 4%+ 3.0 mg/ml
o FE/HA obdl WsyF vERA] e¥9kal, TFSS] A9+ 2.5 % 3.0 mg/ml
o] sroME AEe] FHo] FoAHow FHAaEUAN 2.0 mg/ml ©]5e] FiE
| &= Wstr AREA ekt ek A3 12C 9 D o] FSB 9 TFSE 1
AIZE A S By 40 nMe] PMAE 6A1EF A Als B9 2 mg/mld
SETA A Ee] FAe] op-dl Wishrh wEE A ekokth. o] o] Aol A 40
nMe] PMAS} 2.0 mg/mle FSB @ TFS+ U937 AXEQ] F2lo] ofFd g

2 A4 g A G & A

X
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13. A|¥ FH m|X]= PMA, FSB % TFSY 4%

PMAS®}t FSB ¥ TFSe9] AHzglol| w2 U937 Al AAZ e Wats 2
obi.7] $5te] PMAE 1AIF A 2]ek th5 FSB B TFSE 6413+ A2 8kel&
735 A 12B0lM B il o] Alxe] WEx 7HAsHA] @fgtow A%
Felol= Wl 9leS & & AT EE A} 12F A vERd wpel 2o
U937 Al 3] Jef% WstE AFsA0S 45, N4 S5 & apoptosis
7F dojk M EoA APFAH o= #AEE apoptotic body7} HEF A kil 3
°f Pej7t FHREA FFoE AMHUTE. o= PMAS FSB 9 TFS9] A& e
o2 A FA Aot & FiEe Ak

e

”
(e}

¢
it
ol

o)

<27 12>

y &)

- -
A||m. _m:
§ Bk i "1
3 - E w.
0 )
8 8

= 8
=

DA T S TR ] []
F88 (mgiml)

s e
8 B

Cell viability (%6}

Cell viability (%}

=
= B

LI L,
1 [ s 1 15 : § n L) 05 1 15
FS8 (mgi) TFS mgii)
PMA (40 nM) PMA (40 M)

PMA {40 b

14, COXs®] Z@dl WA= PMAS] 9%

U937 Ao PMA Hilsx E& A7 W& COX—2 wijde] uty A
Western blotting ©. = 4%‘8}9}1:} A7 13A9A YENY bleF o] PMA

=

£ FEAR A5 AeHAS e COX-19 FE obyd walt v
H A AR COX-29] 49+ 40 nM9] FSEAAMFY Aot HdEE As
gl & = dAT. o2 PMA AgAgtel] wE COX-29] HAAH=E

Zate] Ay 13Bell A YERA vle} o] PMA A& 2A177HA] &= off-#l W)
UERUA] gk ak 417 COX—29] W& o] vrebbr] A ZHslo] 64
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AASA Sk RS #AES 5 AR o]k AE AHE PMAE
U937A| oA F2] 2 COX—12] 3o

A = =
doll a3 J&d5 sh= COX-29] TS T7HIRES & + A

AAe] Ao BRE AEolA COX-29 #HHEHL o 714 AHE doy|e
Qglo] Hi= o= WAWA oled AFuiAAe] Aol #e AF7F #
Aot whebAd U937 AlEoA PMAe] 213 COX-2¢ 3}
e o] digk FSB ¥ TFS9 9 ##3sl7] flste] FSB % TFSE 2
2 o= Ageds 499 PMAES 143 AAg3 & FSB 2

TFSE A3t 6A1zF A2 $9 COX-1 % COX-29 &8 F=E
blot ¥ RT-PC Hog BT A3 13C 2 EolA vehd npel o]
COX—19] A& obF&l Wyt JAA T PMAC 9siA #HddsE COX-29
g Wy oA FSB 2 TFSe AAzlel] s & A
53] FSBoll Hl&lA TFSE AAza9s 45

Western

=
o%
o

&
2

C) D)

Band intensities relative

FSB (2 mgimi
+ TFS mg.lmlf
+  PMA {40 nM)

o
3

+— COX-1

— —— .
e o

- FsB g mgim
+  TFS (2 mg/ml
«  PMA {40 nM)

to GAPDH
e N & @ ®

ﬁ*“ﬁﬂ*:“'.“
]

Band intensities relative

T EeB |
co REgnemy
.+ PMA@ORM)
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16. FSB ¥ TFS¢] PMA®) 93t PGE; A9 JA

ohksk A A S0l A PGE,&= Al Z Lol
FS FoEA ZF Fuo iy o] HojstE Aoz A glow,
PMA+ HAAFRARIANES] HES 3t PGE:9] AR S T7HA7]1&

31 9lth wheka] U937 MESA PMAC] o8 PGE.9] A4 Z7te] mx&
7} 1404 B wkel Zo] PMA Aol oJalA PGE.o] Adel A3t
S7heke AS & 4 J9lar, =3 FSB 2 TFSe] AAzlel 2]dte] PGE,<] A
Jol wj9- dAES & & AMTh o]2lg PGE:9] A4 oA wA= FFS
FSBell Hlgte] TFS HegwellA d% @ndoldict. o]ite] A¥s AHE o
FSB % TFS+ E5F COX-2¢ &4 A= 1% PGE.o] A4 JAlzt&o] 2

<ZA3} 14>

200

150 %

100

PGE, {pgiml)

50 |

- + - - + - FSB (2 mgiml
b - + - o +  TFS (2 mgiml
ot Ly il + + + PMA {40 nM)

17. LA9l 93 SIgAXe F49A € apoptosis =

Aol AE 9kl AGS 1A A%
Aol F4jol mAI= LASl 43S MTT assay®  FASHQIT A3 15B
of Yetdl whel o] LA A sk Skl wel AGS AES FAe] A
2 A Ao, 100 uM 2 200 pM LA A2t A o 40% 2 78% F=
o] F2 oAl ATl YA, FLxHANA dAxe ey Wi Axe
A3 15Ce| YERH wpe} o] Ay A cytoplasm  shrinkage 2
membrane blebbing @/Fe] #Z ¥ o] apoptosis & 7FsAdS AASA F

Aot 28y MEF7] EolF arrest AL A& £ gllti(data not

LA (A3 15A)¢ &8 714

m o 2
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shown). ©o]& s LA AHg o] w& IAxe] F2 A7 apoptosis =9
Avto] A& HAom FFHIT old W FAAAE fste] DAPI
stainingoll &3 o] AMES AAEth. A3 160 vERW HEek o] LA
A %29 ZF7kol wa}l apoptotic bodye F7FH(ZA 3} 16A, B) ¥ sub—G1

7] fEdEE AE WL /(AT 16C)7F TR E o] LA 93 AGS A*
o] A AA= AEF7] arrestet T3 apoptosis el 9 AAYS &
T AT
<ZA3¥ 15>
= VY ¥ T A TS TS
B) 120
f.- 100 [
= :
= 80
=
= 60 ]
a
= aof H |_L‘
s
aqr | -
o 20
. []
o 50 100 150 200
Linoleic acid (M)
c)
150 200
Linoleic acid {pM)
<A 16>
A B) C)
9 16 " n ok
L
2 W b
.g 12 dk %
o 1 v
58 * R i
) & 1 *
56 Rl b
A 0 el
¢ 2l ﬁ * 5 H
0 =g 0
050 100 150 0 050 1 10 0
150 il Lineleic acid (M) Linoleic acid (uM)

limalaia anisd fohdy
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18. Bcl—2 2 IAP family A< &do) v X= LAY 9%

LA°] €3 apoptosis FEFH A A Bel—-2 % AP family Q1AE9 &
o -5 FAste]l A3k 179 yebdl vkel o] pro—apoptotic Baxo| ¢
mRNA 2 ohuld Fo A LA Aol 9ste] A v& ofEAoz Iy
ol mj- S7ket o, anti—apoptotic Bel=29] - A B A = E ol A

LA Aol we} 2ol 4wt IAP familye] 2§ A 37FA # 4
2 25 LA Ao wE & wW3le BEE A gk
<A 17>

A) Linoleic acid (k)
o 50 100 150 200

«— Bax

<«— Bcl-2

e t——

| — — ——— |

—————pa

——— — — pu.

———— e

———_—— pap.
B) Linoleic acid {jh)

o 50 100 150 200

| - e — O — | - Bax

[— - - | «— Bei2

| — e |-— XIAP

[—— | «— clapa

[ B s w o |- claP2

| <«— Actin

19. LAY 93 Fas, FasL 2 p21 2389 ZF7}

Fas/FasL system®] @& W37} LA A glo] wWE apoptosis Ao A o+
ZAE =R ARE ZAlsle] A 189 YEA vle} Y Ao & ¢ 9%
o] LA H¥ %7t S71&+5 Fas % FasL o] AAF & HY FFoA

S & 5 AT a8y TG A F-4AF p533 Cdk inhibitor
p2le] W WASLE AN AP ph3e WAL F WSt gldoy p21e 2d
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< LA Aol wet i 9 W FEddA BF FoiEo] LA A nE
p21 TR F7h= pb3y Faehs HolFIlu
<Ay 18>
A) Linoleic acid (k)
o 50 100 150 200
e SN . Fas

<«— FaslL
«— p53
S e — q_p21

-— GAPDH

B) Linoleic acid (M)
1] 50 100 150 200

|..__ — __..-.._|-—Fas

|.__.J_.._._..'..._-——-|-—FasL

= — |-.— P53

— — — -|4—p21

| «— Actin
-

20. LA Ao wE caspases 49 F71% PARP € PLC—vl 993
o] E3

caspase®] #I#HAY ¥ E
3 jn vitro caspase activity
E ZARstel 23 19 YERliAT. Aol A b 5 5ol LA Al u
e} ZALE 37FA] caspase (=3, —8 Bl —9) B H|&AE o] ko]
A2 dow, n vitro activity Al LA AHglel wpe} F7h= ek 53] LA
A 2ol whet caspase—39] Aol 7 A UEbRt o™ (2.64) oY), &4}
H caspase—3°] 93 F3|7F dojyi= PARP ¥ PLC—vy1 ©@¥id o] s}
7F LA A F% oFEH o7 uj9 ZshA HaE )

te& LA Ao wWE apoptosis =9l

o
Western blotting % fluorogenic peptideZ o] &

o
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B)

<73 19>

Linoleic acid {uM)

0 50 100 150 200

‘ﬁ — —— ‘4— Pro-caspase-3

— i E i Pro-caspase8

<+— Pro-caspase-9

. — — — 4 PARP
-—

| —————— <— P C—v]
- | -—

BT Actin

Relative caspase activity

O caspase-3

25 F = caspase-§ o
o caspase-9
*

0 50 100

*k

150 200

Linoleic acid (M)
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o

ol

H
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=
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jraxe]
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o

Tor
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o
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=
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e}
T

FATh Multi—step HaES i

3|

ol A

o ol 4

SR

1. ¥8ALE 59 pigletd] ¥4 a7

7F. Multi—step & &

A 23 AE

sy
a

10%

)
ES

H9E 2.5%, 5%

&

AbE

ol

[e]
‘q‘
Frow Ad

T+

R

Alsteeh A}
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oA Abgetglon Atni Afzel HAES Hu Gt Egu)
22 olgatel ARzl HAES shgivh ABAA 45

o]
=
2 BRFAYY QAFATE 243G

o
H
>
i
hi2d
4
ot
)

#r A5 AT °F 7.0kg A5 A= 1554 27 L5 b o= wjA sk 2
Nt 5 ATl e FAE TH9% 5% T2 Multi-step TaES H7}s)
A xTes daEe] HUEA &S AR E FodHA olf7IFE =
71744 AR #EEklth ASSAS AFHIALENTH 309 (HAoE 470
AN e JRAREE] ATHEAE Fol7] S AFNANLZTEH 11E F
%l 559 Rl AFTE SAstel R A5E AMA TS AR dE=T
oA Aelstar 10575 Alfell A8t Adde= /1A Eelg =4t

o frEo]l AHES st g =iy F2d UE

= [e}
Multi—step HEES] AAIH Yol st JA| adE FAsH7] Y
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Multi—step E&E FoJ3k A

2 =
Salmonella EAAAN TS 22 Aol AAJskA] Zapdnh. =3 33 dizeo=
] i

=
WS WA FREsin

i)

1) Multi—step &A= Foi7p Atndlg}l 7Fd =] v x| & A}

Adrda 7S e] Y Fedormiy 4TSS YEhA kot A
gl hedo] gAlEHE A= AFE Aol A3y g xoes HAd
S AN FAIS 747 27 S doRE wiAstal Al@Ftel= Multi—step
TaEs 10% 7M1 AMRE Fodtal gixzTols VRS FolatA Al
IAMAID 24X %F 5B vl =A o S wE A BHE AF st
B 1goll EAEE Salmonellad+5 AT}

2) Al 54

Salmonella A Z4L HLFH(MPN) o2 AASgion oju 8=
+ RV broth(MERCK, Germany)E A3} om T3k o de] a8 3tk
AA7]  ¢38te]  Sodium tetradecyl sulfate 26~28% solution(MERCK,
Germany) 4.6ml/L = RV brothel] #7}3}3it}.

=, AT FEAAZ A= ¥ 1gS PBS(Phosphate buffered saline; pH
7.4) 10mlo] w#Astatar, #AstE ERAE 10K )M 5T 107 3]A ) F 5
GA(107°), 69A1(107°) g ar 7eA1(1077) 34 1nlE 5702] RV broth 9mle]
zbzy JEekgleh. & ¢ @Al gAuje] 5719 RV brothE FEATE A
52 FW g A HF RV brothE 18AI7F vjefst & Zhzbe] wjgdl S thA
RAMBACH Agar(MERCK, Germany) g3ujxlel] HEato] 24413k wfFsfaL
Salmonellat-& 131310 S1E Al @

o
Salmonellaxto] SR ¥ AFE Hgsxo] ddste] ALted

1l
Gl

2} Aol A =R EFE Multi—step HEE A7PALE S duka}
WA FALS AASATE 4707l A A FH s —70Co w3k
3 T A tiste] =AY 72 E 75 (PRRS) O digt A FAFFE

ELISA A% kit¥= Porcine Reproductive and Respiratory Syndrom Virus
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Antibody Test Kit(IDEXX, USA)E o]&3al3om Alg WhHLS kit #|l3=Ake] 7
Holl e} AAJSHITh

3. Multi-step@ & A2 T H= o) A 24}

7}. Multi—step 2t

a A=
Multi—step 2E&ES &

Fel A FEE et A g
F AT oF 7.0kg A5 RS 157 270 T Al e ® A stlh. 270
T AlgTle WEAE 5T 5% ] Multi-step Faes 7bskal o
Zyolls daEe] HUMHA 42 dukAbEE FolstdA olf7FH a7t
A A etk AR EZSE hE #9558 Algs S5k
B Ho H5E A 5FA S Aldate dizTel A Alejstal 107 Al
FASATE AbgRE = A EeE] EARAIA ARgSlen AtRe AfRo
AAES sta Fot =8 Hel 34 Uss ol8ste] AfRol HHES
stWA ARGt Al gtel BT | A7F Bt 100kg BE7E HAE W =
ol Fotste] =FH& AA 3 F =] A BA SAYE LT LS
e AAEST g =4 4 2 A AF ARE AFAd st
A aetd] gEagest A87teAsdTAdd] st FHUiHE S
17859 FHTAE AOAC(1990) @Hel meh dAjstglon 2Ag5E o
o &
1) &

Axzgon dAstsit
2) Zed g

Micro kjeldahle W o2 2 A3} T},

3) =AY o

Soxhlet F+&Ho = HAs3t
4) 23

7188tz E o] &sto] A3t
5) pH

=, A 52 AAT F AEE AR 10ge TFT 90 mLet

homogenizer (T25B, IKA Sdn. Bhd., Malaysia) 2 13,500 rpmoll 4 10%&7F #+3&
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3}3le] pH—meter(8603, Metrohm, Swiss)® =433t}
6) B

vl g Al E 70T 1
oA 10&3F dARE & FAE FA4std (M8 FA-freETFE FA/AR
FAX1009] 2oz Akslit,
7) 7t

ARE 2 cm FAR dASHA Adste] FAE 543 ohE, d712E 200C
oA AW 90x ¥ 60% 7FEste] A3 F Alge] FAE FAHS ] 7td A
Al ek WEg= ALtskol
8) M7t

Instron 3343(US/MX50, A&D Co., USA)S o]&3lo] H|7}E A|5E 7[22
59 knifed plunger® =733t}
9) Z# 7t (texture analysis)

Instron 3343(US/MX50, A&D Co., USA)& ©]&3le] 7}d3 Alas 23 &

124 245 AT =4
Items Fresh meat(©7}) Cooked meat(Z=2]%})
Table speed 200 mm/min 200 mm/min
Sample speed 80 m/s 60 m/s
Load cell 10 kg 10 kg
Adapter area 30 mm® 28 mm®
Sample size ?20%x20 mm ?20%x20 mm

10) FH 2" =
AOAC(1969) "ol wa} Al& 1 goll ethanold AF&sl] FE3F 3 50%
KOHE& Yo 2 HF3FA 71 & Toluened Yol AF=3 & 0.5 M KOH® &F
Q.
O

S8 Aol tolueneF S olel W A F, §12 Fste] 3 mL DMEA
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okol] oAl GC(HP 6890, Agilent Co., USA)E o] &3] ¥ 29 & xHdo

¥ 2. FU2HE B4S 93 GC =4

Items Conditions
Instrument GC(HP 6890, Agilent Co., USA)
Phenomenex, 30 m, 5% Phenyl Polysiloxane 0.25 mm

1.DX0.25 pm film, Cat. No.: ZB—5

Column

Injector temp. 250C

Detector temp 300C
190C (2min hold) — 20C/min climb, 230°C (3min hold)

Oven
N
temperature . ) . . .
40C/min climb, 255C (25min hold)
11) 54
S wdAe] A ReE Fdsl S

—
(\]
— 0l
2
of
z

sl
Abgstol BdR AlRE 93] Wby %7‘35}"*@ OWH FENEE L*=89.2,
U

a’=0.921, b"'=0.7832.2 &gom WAL W= L' — 3p'E JERIATE
H}

A& 10 g5 ©]&3te] Folch 5(1957)9] Wi o® 2AWS FZEatal, =4

150l chloroform 1 mL& Yol <l t&, °o] & 100 uLE F 3kl 20
mL tubeo] Y&t} oluf 1 mLe methylation(methanolic—HCI—3 N) A]¢kS W
i F2FxdA 60CE 4087 RESAIZATH REgo] v F AL
hexane 3 mLe} STHFFT 8 mLE Y3 A3l 4ol tUa AEE 24213 WA
sl Z=REA 7L AEd F 1 uLE FYske] GC(HP 6890, Tekmar Precert,
Agilent Co., USA)E ©o]&3to] & 33 e xdow EAa it

- 135 —



&3 A 24 & 9% GC =4
Items Conditions
Instrument GC(HP 6890, Tekmar Precert, Agilent Co., USA)

Allech AT — Silar capillary column
30 mX0.32 mmXx0.25 uL

Column Initial temp.: 140°C, Final temp.: 230TC
Injector temp.: 240°C, Detector temp.: 250C,

Programming rate: 2°C/min.

Detector Flame Ionization Detector
Carrier gas He

Flow rate 50 ml/min

Split ratio 100:1

14) opv| =ik 24

AOAC(2000) Wel wa} A& °F 0.02 goll 6 N HCl 15 mLE 7}38ke], 11
0C dry ovenol A 24A17F o]A} E=oF A7}R3)3 & 55C Water batholl A 7+
s3] pH 2.20 sodium citrate buffer® 25 mL Volumetric flaskol] -&3}
of o}u| = AkRFE R A1 7] (Biochrom 20, Pharm Tek, England) S o] &3l T 49}

-
pe zhow RAR,

Items Conditions
Instrument Biochrom 20, Pharm Tek, England
Cation Separation Column LCA K06, 4.6 mm X 150 mm
Column
Catalog NO. 51 12 001
Absorbance 570 nm and 440 nm

Reagent flow rate 0.25 mL/min

Buffer flow rate 0.45 mL/min

Reactor .
130C

temperature

Reactor size 15 m
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H,

SAS(1999)¢] GLM(General linear model)

1
R

SREEE]

Ao

o 49]

 Duncan®] Multiple range test’} ©]&

3]

g 9

SRYE

L}, Multi—step & AlE F9 six2] &4

*

AR Fol A ®

= B

a= A

-
=

Multi—step

25

At

B

o 7|Eo R AN

Np
~
ﬂo
W

K

7l =

e
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O

o
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s
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=
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t}. Multi—step & ES o] &3 245 Al formulation A&

D) Al wiA

Multi—step aE=3 o] &3 4T AR A4 wign & A7) 93 2d

FA AETE st WA A wA AlETE ouEA Y] AS 9 9l
=559 1093 ofds A 41vt2]o] Multi—step & E°] 20% F71E 2= A
AR S FA8ta 2577 AFS8E & o] §7)HE = Multi—step &
B dWARE EFVI7HA Foslth. F WA Al@E T 559 44wt
Multi—step & E°] 10% H7Fd ZtdsllA] AARE Fostal 257 AFSS &
o7 F-H = Multi—step Wa=0] H7IEHA @& VAR E F717HA 549

a3ttt

(il
o
i)
N
L
i)
>

il

Zvzro]l A HAES dEF 100kgo] =E sl

T 7] & =AF s A
5 2 153 71& 76 kg o] 15 mm o]+
5 % AsH 7+ 80~ 93 kg 17 ~ 26 mn

A 3 A Multi-step HEAIE F piglete] U3
Ry

1. Multi—step ZEE9 At A5y A7t AR 2449 FHE AT AE
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Multi—step HaEES
A7bsle] 3TE AFSEaL 1T RERE0] HUEA e AdWARE Fo
sho] 4547 A= & ARFEE %iﬂ%k—% H LA 3 A= Ay 13 2

BaSHAFS ALE U Multi—step HEES 10% H71e Al@ 7} 24.5kgo 2
71 wmokem gzl wlasty 3.8kg AR EokTh Y dAdTARE
10% #7}3k A&7} 545.56g0. 2 71 ol tZxFof H]al 84.45g9]
AL Hoith
2 30.67g°]
2EO 42.22g
e e I VAL
LHERR T

=
i
N
2,
bt
ofje

T 25%, 5% L 10% Fw=o= x4

=0 =
ST O

2.5% FA7be dzTol e FEsAE 1.38kg, YUTA
]

=

=

w3}
—=tom 5% HIrhtE ERTFREU HAEAES 1.9kg dUZH
o

\

=

= =

Hio el

AHRE BWHTh 3H Multi—step TEE 2.5%9 5% J7F &+
1% 5% H7F Folito] A FAHFY dLdFA| o] &3] =4

= =

>~

A3 1. Multi—step HEE HI7IALR S AukAlR Folite] SA|3 1

T E
_ ANFAA AHEE g, .
- oo0] Al®7 Al 2 W= sEk o) o] = 2k
© (F/kg) (F/kg)
T1 21 6.50 28.63 22.13 491.78
T2 21 6.00 28.65 22.65 503.33
T3 21 6.00 30.55 24.55 545.56
C 21 6.50 27.75 20.75 461.11
% T1 @ AFRUW Multi—step SEEES 2.5% F715Fe] Fo13 Alg+
A=}

T2 @ AF5 W Multi—step FEES 5% H7Fste] Foldh A+
T3 : AW Multi—step HEES
C: durrtgvt Foj3l =+

10% H7kskel Feld AET

AR 4HF W ARES 5_4

A %
N
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£

Sk o] Y =T EdE AlEaES vud] B 2y Als g U5 2daE
6 P =A yely Multi—step a2 ES

NREES A e,

»
]
tt
N

o dAbe ATt A

rft
(o,
OLN
m
_&L_ll

A3} 2. Multi—step HEE H7MAE dvats Folte ARAdH Sy AAad
& HlnL
A8 FARAFHY  FEEHIAIE FEUIAEA Al2as
v (kg) A (kg) = (kg) (FE)
T1 698.00 34.90 0.776 0.634
T2 699.00 34.95 0.777 0.647
T3 735.00 36.75 0.817 0.667
C 660.00 33.00 0.733 0.628

¥ T1 @ AR Multi—step HaEES 2.5% H7lste] Fo3k A4
T2 : AFE W Multi—step HEES 5% H715Fe] Fo3 Algd+
T3 : AF& W Multi—step ZEES 10% H7Fste] Fo3 Al g+

C: ANAEE FoIF YT

th AbRE W multi—step TEE H7F A4 2440 &Y
o) Al AT A multi—step HEEo] o 2

°of SAEIN AR BE &3] =4

4 £
i
i)
rlr

or o —
o
o
Q
%@
v
o
)
=

o o mo @

At E Y. 289 Y multi—step

5% el A7k 7t

N o wlo
pad)
o
tt

=
r %]
ol
28
(2
i
ol
il

g2t E37|7HA 9] SAlE v uwAl Y
Multi—step Za =2 Uvk Als O] H7F =444 &
A B 5% H7F wiEgAlR e dMALRE Els

Agste] A 3o JERU AT
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A3} 3. Multi—step HEE 5% H7/AE S Ad¥AlR FoF9 HaAS H

AEAANE iE 0 27iE & 3AE & 4iE
2
o

T = 2599 5599 85 1159 1459
(kg) (kg) (kg) (kg) (kg)

T 6.7+£0.4 22.241.4  39.0£1.2 65.842.3 89.5+3.9

C 6.8+0.3 20.9+41.2 33.9%+1.5 57.6%£2.1 80.9%+3.8

¥ T @ AFE W) Multi—step HEES 5% F7lete] oI AT
C: AukalEwt Fol 3k thx

2597 9] o]f7] AE 15542 Multi—step H&E 5% H7MAR H71e Al
T8 22 st 3047 ASEtaL Ales 53§ FAFe] B+ 5
5 77 AL 1079 HHATS =AM A3 A= 22.2ke, dHET+ 20.9
kgo® e 1.3kge] Apol7b 1WA, w3 270 = A7 39.0ks,
Z=T+= 33.9ke &2 5.1kge] zfo]7} QIA L oH, 371 = AP 7} 65.8ke,
x=T+= 57.6keo 2 F w7ke] AT Alo|7t 8.2kgo® FAEF ztol7F YIS AA
UeElgt) 419 & SA43 Alg e 89.5ke, thE T 80.9ke o 2 8.6kgo] A}
o] & YERAT

A} 4, Multi—step DEE 5% HA7MALE9 Uukxl g Foat Hd dUdZA
B o

e = 2NE & NE & 41e = Hadd

T 559 % 854 & 1159 14599 =A==
(g) (g) (g) (g) (g)
T 516 560 893 790 690
C 470 433 790 777 618

¥ T @ AFEW Multi—step BEES 5% H7bste] Fo13 AJ@
C: dukalgwt Folgk thx+

- 141 -



3 multi—step $EE 5% H7/MALRES dHAlE Fol7te] Ht A=A

S e Ao 2 vust A= A3 49 Zrh Multi-step &2 5% H7F
AFRE F993 AT AJRIAIL ZEE 30U3F ARS & dd SAFS A
st A3} 516go 2 YElor tixTw 470g02 YEMET 27D A= A9

o

A A ZA| o] 560g, HET7) 433g2. 2, ML A= A F7) 893g, =E
790ge. & 4D A= AF T} 790g, HET7) 777go 2 YElgt oY AnE
HFAom FAF NLY AL F FAEdLSAZFES AFT7F 690g, HET
7} 618g2. 2 YEY multi—step HAEE 5% H7MIEZ AR F 2|71 AubAL
5 Foste] AR Hx o] ddFAFe] 72g0 =A e

=

2. Multi—step LEE H7MIE F ¥R F9T9 HALS A HlaL

g Ad A% AP
zAbg A3 A9 )

BE e, AAge 9

>,
o T
=
&
=
BN
=
o
o
ox
o
HU -
N
i
>,
N
Lo
il
>
4 OE
e
>
=

tE o

X
0,
(1
o
tlo
Ho
:CI>L_1‘
ﬁ
it
Ll
>
>
ol
ol
s
rlr
=

il = A
s WERAIAEAS] G 22 FAYA S 5470 FF=2 Fos
glom 1 Ay dArapge ARElen AY FR7HA A s A gk
o}

olelf A% Mo} WAARRS MARY WS ANALRS} Aol

2 A 535 gAY Bl oF e oYE = 34
Ach. e BE SAY AR S S e dT] o BefA W gL
Holgaabgel e oy Eabe ASHOE BAY WL e ACE AR

=]

ot

3. Multi-step LEE /Mg 2 dvAtsE Fo9TY FRFH Zo] Hlu
A3

7. 7
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20 Bt Multi-step Wa%e] si4e] go) Aabol = ol7el ek mA|
A g Ao FA4dr

A 5. Multi—step WEE H7IAEY AHALE Fofe] dANstA v

T1 T2 T3 C
Al g
1 2 3 1 2 3 1 2 3 1 2 3
Fwlg 152 14.6 162 15.7 16.1 16.8 15.6 15.3 14.8 15.1 15.6 15.4
(k/ul)  £2.1 £3.3 +1.1 +2.4 1.5 £0.8 £1.2 £1.3 +2.4 +3.1 +24 +1.8

ZET 33 41 35 35 43 37 36 41 38 34 39 39
(%) +2.3 £0.2 £3.3 £4.2 £0.3 £2.3 £3.5 1.2 £3.4 £3.3 £2.1 £1.2

ol 48 52 53 39 54 61 49 53 6.2 49 54 56
%) +0.2 £0.4 £0.3 +£0.2 £0.1 £0.1 +0.2 £0.3 £0.1 +0.2 +£0.3 £0.2

¥ T1 AR gF 2aES 25% H7bste] G913 Ald -
S

(13 AW AN, 25 AF 259 F, 3 AFERD)

O AL
T2 : AW 5 HaEs 5% HA7lste] Fod A FF
(1; A8 MAIA, 2; A8 259 & 3; AdE=Yd)

A

T3 : Al UiF 2E8ES 10% H7Fste] o3 A

3
(1; A8 MAIA, 25 Al 2569 &, 3, AlEFTES

FEY)
C: AR FolF YT
(1 A% ANA, 2 AF 259 F, 3 AAERY)

S|
E Foldh a7he] A Aol ik o AW dosky 2
A= PRRS, Mycoplasma hyopneumoniae, Actinobacillus pleuropneumoniae 5 3%
of dATE Hx TR BtFof ofgiel o]l W FAANACl A5t
Ak B A2 A SA AAAE tdez Al A A3k A 25 & e
I TR Arsten zt o wWale] gk W &A%+ PRRSO| tiste]
ELISAY o= HALE AAE Aoy HAA e ZE U ArkedAdes
—70Cel wasi Ags3itt,
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A 4 A Piglete] AA}Fo| 93 wHALE A7 &3
HE

1. Multi-step Z&EEC] 229 #AF JHAFA A= FF

Multi—step L& =] A ol AAS ##A37] s 2Amde 7o)
ﬂ“ﬂ% Ao Multi—step HEES 10% H718 AMEE Fo3 A F
2 |

wolgh =75 vl #Ed dybes v 2ok Aldvia

el B BT, AT F BRAAE AYTH DETF Fo 290HEe
AR5 B o] e 218 wolw AAFael BRHJY. AF 49
A 9643 F RN NPT hET FH AP A AF A
A4 597 o FREE A Arladn g HAE dehigien wa
T o7t Qo] SrEAE AA mes

2. AFS 34 2%

ABAANDZEE 2407 HA0R ARG B AFFE S4T ARe 2
3} 13} 2ok,

A%} 1. Multi-step BEEZ A7t 2 AwAle Fo 2HEe] Amde) ol

AlE A

T 7 lday 2days 3days 4days 5days
T 79%10° 920%10°  2,400X10° 2,400x10° 2,400x10°
C 2,400<10°  2,400x10° 2,400x10° 2,400x10° 2,400x10°

FEES 10% A4 AFRE Fold AE T
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AFMADZHE 24417 F(1day)ol AFS AJFFe B¥e 107 59
(107°) A NS HE3 57 2= A& o] Salmonellad-o] wWk=o] kA3 o
2 #A=den 6941077 Mg 5 A@HF 377 FPo R
AE et 2Eu 794110 Dl A E 57 BE Al@ o] ol Ak vy
ol AV o R FAHT A AVALEE Fo3 R BEe 10
GA1(107°), 69AI(107°) 2e]a 7aA(1077) A A& HFe 217ke] 57 A
Yol Al Salmonellazto]l vWiYFEol Yo g AAEIJY. o] AAE
of MY Ax 53002 FAY APTY AdFE 79x107° FEOR
Hglon, 555 2 BHAHE thxte Ay 2,400%10° FEOR
U o] #E SAHEIE 9ulste Aol

ARMADZHE 48717 F(2days)el AFH G FWHLS AFF7E 5530%
FAE]  920x10° FEoR FAHHYOHW fETE 2443 Fob ol
2,400x<10° FFo2 54 BIlsgith. Ag /A L ZEE 724 (3days)ell Al

s
TEOE e o

2
oo X

o,

A

Jot
3@ e oot
lo =5

40»

AA  Salmonella?} FAEHAS
Multi—step T & Eo] SalmoneliaZE AA|st= o] d+&= AR FAHEY A
KeR

A]

So] Rud vdrgor WFst HEgo] wolA Saimonellanto) A&

gAY Ao} AR F .

Aol A FaHA A Multi-step HaEE H7HALE9 AVAIES F
of gk 47frell tigk AEA 2ALE fE AAE HAAA 7 EE7] S (PRRS)
5 ELISAH o= AAIg Ayf= A3 29 #r)

A7 2. Multi—step HEE H7MAE 9 dwals Fol+9] PRRSIIA IFAE

o T A PRRS &4 A%

" (%) % A = 4
T1 20 19 1
T2 20 20 0
T3 20 18 2
C 20 20 0
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# T1 @ AFRY Multi—step HEES 2.5% H7lste] Foldh A1d+
2t AFE U Multi—step HEES 5% FH7bste] Folsh AldT
3 ¢ AFEY Multi-step HEES 10% H7Ist] 398 Ald+
C: dWALET Fojdk gz
Abs Wl multi—step TEES 2.5% H7bet] Hod AET 20F F PRRS
1957F A7 G4 H0ow, AFE Wl multi—step HEES 5% H7bete] Fo

3t AEFE 205 25 87 FAEG Y T8 AFE U multi—step FEES
10% #H7}ste] Fofgh ~ ;HL% 18F7F A ¥ vkl durls S Fosh gz
v 20 B A 34 HArh

ol
-
&
ot
2

ol#]gt A= Kol Multi—step TEEC] A AN A o
= ]

]
14 Aol $AEA Fgkrh Lely o

2 FAste Hwd A3 Lol d
ol o3 el ekl FA A FFE FEI sHeE AT 5 dgd
Aol wa Wes AT AL A4S AT AFEA FFe] U A58

A 5 A Multi—step LEAIE Fo HA 9 AAF
24}

1. Multi—step &8 Al F9 HA9 @ FA}

7k Multi—step Ta= H7MAR g9 =59 9 HAL
Multi—step LEE H7MIEE o3 Ao F4 ZAfola ARk Ed
E (Moisture), Z¥rW 2 (Crude protein), ZA W (Crude fat) 28] %3 (Crude
ash)oll tist AAMAZ = A¥) 1o|A B vpe} 77’4.
AR el 3l 01 iy Oﬂ Hlgto] Ald7F 3 2 Adom =4 g
A3t 23| F e A el 24 2pol 7k il

Fe Bt =

_1%
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g7 FE Zehag Z A Z3) %
C 74.00% 23.15 1.71° 1.08
T 73.04" 23.25 1.83% 1.26
SE 0.21 0.25 0.11 0.05
C: A8 S FoJ8 i+
T : Multi—step TEES 5% H7I3H AABE FoJ3F A&
U, Multi—step HaEE H/MAE Fo =89 o)gatd EA 7HA}

Multi—step LEE H7/MAIEE Fo3 # A2 F2 FAfoA] o]gtehy 54
ol pH, Bd, 7td7s & 2 AW Ayt aga FUadE g3 Ay
23} 3ol Al Hi= npe}

olglstd EAe] Qo] dlxztel nlste] AlFr7) pHE H9ka, 7Faige
Z2okth B4, & 9 Ao Auriel FaHE e A gl f94
kol 7F AL T,

Table 2. Ases EA(1)
Z A T,/:_/UB]:
g pH B4 (%) = ©
(%)
C 5.18" 51.77 35.52"
T 5.35% 61.45 37.83%
SE 0.03 1.00 0.55
C:YdvMAES FoJ8 gz
T : Multi—step HEES 5% HA7IS AR S F93 A+
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A3 3. Aslsty 5A(1)
) D S Ao} A HE A} Cholesterol &%
=] 2] 2 2
(kg/cm”) (kg/cm”) (mg/100g)
C 2.66 6.38 38.06
T 2.70 7.89 31.47
SE 0.13 1.00 4.81
C: AWALRE Ho3 =T
T : Multi—step TEES 5% H7I3H AABE FoJ3F A&
o} Multi—step $EE JVMAE 39 59 4 € A9 54 ZHA}
Multi—step LEE H7MARE FoI8F #xo 2 ZAlolA FAo EAL
A} 4, A EALS Ax} 504 B npe} g
SA 9 Aol glo] Tt HEte] AlF -yt A A ETL $=9kal
A pAlo]l Wizol AT} w9kt S W AL wAE gl x]ukalo] A
A AT = g Tl 72914 ol 7t $lsid)
A} 4. S
A
A el
L a’ b* W
C 58.33 11.43 0.83" 55.83
T 57.70 13.07 1.76% 52.41
SE 1.95 0.56 0.29 1.56
* W =1" - 3b
C: UWAEE FoJ3t 27
T : Multi—step HEES 5% H713F AR E F9J3 A|d+
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At

7.19 —-0.82" 80.57

78.11°

7.07 0.82% 79.16

81.62%

0.92

0.25

0.19

0.41

SE

* W =1L1" - 3b

T : Multi—step

4 AAL

E
=

AMNE F9 E%Y 247

A=

as

2}. Multi—step &

EEEERERE P

MRS fold

uhsl 7},

=]
=

Multi—step W& &

6, 7oA H

-
R

-

Foll 6212 x}o]7} 2131tk

A7 S4(1)

N

p

0

i
e

(mm)

B

2
(%)

olo

H
ﬁo
)
o

(kg)

M
ﬁo

(kg)

]

1.67% 0.45 1.09

1.70%

1.04

0.42

1.21°

1.32°8

0.04

0.02

0.08

0.09

SE

ool

o

HA7H RS 7o

T : Multi—step Ha&ES 5%
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PR G A4 B2

(kg) (kg,mm) (kg)

C 6.38 0.85% 0.25

T 0.55 0.57" 0.19

SE 3.94 0.06 0.03
C: durEE Fofet gz

T : Multi—step HEES 5% F713F AAE S FoJ3k A&

v}, Multi—step ZEE IFVMAIE F9 =52 WA 24 AA

Multi-step BEE A7MIEE Fol8 49 24 Aol A Ak 24 7

A} A A3t gelA wi= ke 2,

At 2ol glol thxTel Hlskel AGTIL ve 28, Seolat, £3hA)

RS A9m, wEA, EA 9 ol EA, BESAWN, D54, 2

LA LA W, DEAPABLHARE W&, 26h-3 2 6 A

W Qv 7b-6/07b-3 W £ & etk BvEA, B Ee o) @ selo}e
ke

A EE A bl F ol Aol 7k gk,

0:

l:l

-

v}, Multi—step LEE /AR F9 89 olm=4t 24 HA}

Multi—step L EE H7/MAIEZ FoJd H A9 A ZAL|A] ofu]w=AF 24
& A3} 9ollA B npe}

opul =it ZA e glo} el Hjdke] AFT7F FAA(
STAA(EBE #- opvwsh) 2 TAA(F ofvliilh) 3
Fobu|:=2h), BAA(LSE ¥ opv]=4)) 51 EAA(Z Srotv]
o ol 4 zpo] 7k LA,

PF FlO o{u
b12)
3:2‘
K
>
>
>
ok
oot
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A

A WAk
C T SE
Myristic acid (C14:0) 0.87% 0.69" 0.06
Palmitic acid (C16:0) 22.99 22.03 0.38
Palmitoleic acid (C16:1) 2.22 2.00 0.2
Stearic acid (C18:0) 9.05 8.66 0.16
Oleic acid (C18:1) 28.38% 24,55 1
Linoleic acid (C18:2, n—6) 28.46" 32.274 0.89
Linolenic acid (C18:3, n—3) 0.54" 0.70" 0.04
Arachidonic acid (C20:4, n—6) 7.51° 9.10% 0.4
SFAY 32.90% 31.38" 0.38
UFAY 67.10" 68.62% 0.38
EFAY 36.50" 42.08* 1.19
UFA/SFA 2.04" 2.19* 0.04
EFA/UFA 0.54" 0.61% 0.02
n—3 fatty acid 0.54" 0.70% 0.04
n—6 fatty acid 35.96" 41.37% 1.17
n—6/n—3 69.38" 60.23% 4.26

U SFA (saturated fatty acid), UFA (unsaturated fatty acid), EFA (essential fatty acid), C: 2wk

A8E Fodd =, T Multi—step HaES 5% H7F3H AL B S Fold A+
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A3 9. Amino acid compositions (%)

g7
Amino acids

C T SE
Aspartic acid 1.45° 1.91% 0.04
Threonine™ *’ 0.645 0.81* 0.02
Serine” 0.545 0.77% 0.01
Glutamic acid” 2.50" 3.05" 0.06
Proline 0.63" 0.70" 0.02
Glycine® 0.72" 0.82% 0.02
Alanine” 0.84" 1.18% 0.02
Valine™ 0.91" 0.99" 0.2
Isoleucine™ 0.90" 0.97% 0.02
Leucine” 1.58 1.64 0.03
Tyrosine”” ¢ 0.73% 0.66"° 0.01
Phenylalanine™ * 0.75" 0.81% 0.02
Histidine™ ¢ 1.20% 1.05° 0.02
Lysine” 1.82 1.84 0.04
Arginine” 1.48% 1.36" 0.03
FAA? 2.50" 3.05" 0.06
STAAY 2.748 3.58% 0.07
AAAY 1.48 1.47 0.03
BAA® 5.97 5.84 0.12
EAA® 9.28 9.47 0.18
TAA" 16.708 18.56™ 0.35

%

D OuiARE Fold gl xT, T Multi—step HEES 5% A7He ALRES Fo3 AT

o

2 FAA (flavorous amino acid), ¥ STAA (sweet taste amino acid), ¥ AAA(aromatic amino

acid), ® BAA (bitter amino acid), ¥ EAA (essential amino acid), ” TAA (total amino acid).
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>,
~

Marbli )
A 54 Drip# e NEw
O =
C 6.32" 5.80" 5.92" 6.08"
T 7.03% 7.02% 7.20% 7.04%
SE 0.1 0.1 0.1 0.09

* Sensory scores were assessed on 9 point scale base on 1=very poor or
unpalatable, 9=very good or palatable.
Ve uAtRE Fold g

T : Multi—step TEES 5% H7I3H AABE FoJ3F A&

=
=
il
w
o
ko)
1
=
foi
il
}1_[1
X
>
ki
il
il
2,
rot
i)
N
o
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X,
BN
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A7 11. 7FE59 o

“
E
N

N

B

Aroma Flavor

2R
A

e

5.56" 5.43" 5.67° 5.828

6.06"

5.92"

6.64%  6.62° 6.77% 6.67% 6.83"%

6.84"

T1

0.08 0.06 0.07 0.07 0.08

0.07

SE

~
70

1o}, 9=o}5% A
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Multi—step HaE= 274 wiekn] A2 8] wiAg 27 A5 A5 2

7 20% H7F A TE 4155 285, 10% H7F AT 4457 T 3457F HTF

Multi—step Z&EE°] 272} 20%9 10%S H7bE Zhdsx] AR S Fo3 5
A9 F3HA EAlsFRH A= A 15, 163 Egoen o] AnsE Fgs|o]
SHYEE s R Ay 1494 P

A} 14, Multi—step TEE 20% 2 10% F7F 72 H A AlR Fo] H A9 &=

A =AS R

g A AT B &+ C oo D v
g 62 21(33.9)  18(29.0)  10(16.1) 3(4.8)
T1 28 9(32.1)  11(39.3) 7(25) 1(3.6)
T2 34 12(35.3)  17(50.0) 3(8.8) 2(5.9)

¥ T1 @ AFEU Multi—step HEES 20% H7}ste] Fold AlgF
T2 : AFEW Multi—step HEES 10% H7Fste] Fo3F A&+
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ol A5 ATHol 125(35.3%), Bewol 17F(50%) = Yy B a oo =
HdE AATE 85.3%E AA AT = 20%F HIbste]l wold Al@TET
10%E5 F7tsto] 5olsh A9 =AlTFe] thavrt 58 Hed o=y
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& A7kste] pHE 4.008 2A3H, 6000 rpme 10&7 PAlFE]she] dojxl
45 NS whey fraction®® FAIGTh f4lield AAEE SHl A=
NaOHE o] &3}e] pHE 7.5% A3 AAE] &3] F 6,000 rpmo = 8%

29 il s Bio—RadolA] A3k Protein Assay Kit(Cat. No.

500—001)= o] &3} A3} o]l bovine serum albumin(BSA)E EFEZ =

3. W3 &4 % X gE

gAgHe oENFHoR FAALHL] WUH B4 g UFo
3k CAP assayd 0.7 kwlL ololALt SIRaAzAY 3+ o491 352 &
zte] WAL FuPth PojR P 20 ColA WYEusin), Fape] A,

Ak, challenge 935 59 A A HE databased}ste] 42 3k},
4. SDS—PAGE

13% separating gel® 5% stacking gelS o] &3t ABEAE ¥ Hraw
soybean extract, tHFSMEAf, IR GAHAE Ak 5& AMSIT AlEE
58 %9 sample buffer (1M Tris—HCIl: pH 6.8, 50% glycerol, 10% SDS,
2—mercaptoethanol, 1% bromphenol blue)®} 4:1(w/w)= 412 & 2= =AM 5
w3 TF 723 F laned 30 g w2 FEdrh d7]9E2 100 voltol] 4]
, 200 voltollA 405 AldslH, AV|9E & gele Coomassie staining

solution(1.0 g Coomassie blue R—250, 450 mL methanol, 450 mL H20, 100

=]
-

o1

mL glacial acetic acid)® 5¥7F 943}aL Coomasie destaining solution(100
mL methanol, 100 mL glacial acetic acid, 800 mL H.0)= AH43 &A = A
ZE AT, 2949 fractione A &0l whg} v u B4 3}
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5. Immunoblotting

SDS—PAGE sample buffer?} &3 A8+ 10 g/em? 52 H7|9E3
3 nitrocellulose membrane(NC)olltransfer buffer(Tris base 11.5 g, Glycine 58
g, 10% SDS 20 mL, methanol 400 mL, 1500 mL H20)& A}&-3}e] 100 voltol
A 1A 7F electrotransferdlil 0.3% <] Tween 200] ¥3t% PBSE 1A]7F 229
A1 blocking@Ft}. 0.02% Tween—20°0] E0]9)= TBSEH o2 g2 FH & 514
gt ¥ membranes F>olA 3A1FHE<E incubation¥tth. Washing buffer® 33]
washing?d ¥ membrane<S biotin—conjugated antihuman IgEZ AF-2o A 24
ZF& <2t incubationgtt}, 0.03% Tween—200°] X3tEl PBSE&H o= 33| M2 £ 1
: 30000 % 343} streptavidin alkaline phosphatase$} 30E7F WkSA]| 7] 33]
M Z gt} o] & alkaline phosphatase conjugate substrate® WH2-A|A dAHES-
S #Esh IgE binding molecule®] sizeE& & <lsla A} W& BXE 8

= T 34 olsktd 104 oo ® o] FE g Eale

-0,
b
91
rﬂ
ﬁd
m

1. FA di5¢F =944 U5, 283 GM UF AlE

ol o , %L, ]'E'E)— 6 %%—

AEHoz2HE AFdoron ik F5Q0 deldx 282, Jack, Perking
A

=
[}
TR ATt a2 ARG 2=l GM T

rlo
off
rhu

2. &9 3% ¢ SDS-PAGE

SUlAl 2 A OiFet A xS dTE 248 $, Hexane A g3}
2o A AZAZ1t}. Phosphate buffered salin (PBS)S 1 : 10 w/v
SF 4ol A FE31T) o] €M 3000gE 2087 DAlE

29t (dialysis membrane)S ©]-83}e] 48A|7F FoF £33
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|31 A}8317] 7R —20Cel A Bass

AAsle] G wEs FIs (A} 1).
T T 653 FRA AT 3F 2P AR AR diF 159 27
A& 15% SDS—PAGE oAl 7 owd m=9o] 3271 frAsiglon uhehi
T wETE Y @A Aol

KDa
150
100 "= o - - S i
26 - e emE =
50‘——--_-_._‘_.__,.
37 . = .-
. . S S e e e e
==
25 -
20 | -
A A B B E R R B B
15
10
M 1 2 3 4 5 6 7 8 9 10

Az 1. 4k A4 A A2 U =259 SDS-PAGE 7]
(M: Molecular weight marker/ 1: &%, 2: €l 4%, 3: 93, 4: A EF
5: Y, 6: AFF, 70 el 8: Jack, 9: Perking, 10: GM)

=
o

=
o

’

3. 8% 59| IgE A A

f

TUAk B A ATk A Az T FEES 10wg/ml s
96—well microplate (Nunc, USA)ol] 100ul/wellS @a1 4Col| A 1247+ o)A
SN F ol E 0.05% PBS—Tween202.2 43| AlZ 33t nEold A¢-E
A 8F71 930 2% Bovine Serum Albumin—phosphate buffered saline (BSA—PBS)
S 7 welld 200u8 Yol 1Az HEEAIZTH 1 @ 50 343 2xle] dAH &

23
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well & 100ul 2 Wof oAl 2412k vhgAIZ T 43] AlFH & = biotin
labeled goat anti—human IgE @A (KPL, USA) 1:4,000 v/vE welld 100pl 2
Y3 1A 9ESAI & 43 MFHSSIY. 7]l NeutrAvidin—HRP(Pierce.
USA) 1:8,000 v/vE welld 100ul A FoJdlo] 1A|7F RESAIZ] & ThA] 43] A
35} th. TMB substrate(Bio—Rad, USA) 100ulE well & YW1 103 ZAut
T 6N HpSO4= AS FAA]7]AL plate readers ©] oé}oq 450 nmell A &
5 SAnh olwl A dixate] wrgkel 3uje] HAAE Y st
cut—offX| & AFEdte] 1 o]l A& 4 =

20051 4€7E 20061 1€7h4] Ll 27] A3s FAE AHAAASHA o
27] Y& WEsto] CAP assay 23 tifol AP0z AAH aof &4 16

[e3R=4

ofd oo

P WG

mlm

W tgoR ELISAE o3t 38 de=7142 24 ahgith. ELISAY)
FYEOD)) WE IgE @ YUMo muws At 29 ok 1699 B4
M IgE $FS EF ol or] 9 Aok b @A £U4 Jackel A o
& e B g BAT 5+ Ul

2 592 GM

a3 3T dT T udT IAEFT €8 Jack, Perking GM

GANEHY 6.47+ 5.64+ 3.07+ 4.97+ 6.164 550+ 5.17+ 8.21+ 2.87+ 4.85+
IgE(AU) 0.032 0.035 0.020 0.032 0.031 0.024 0.026 0.028 0.029 0.041

4. IgE immunoblot ¥4]

FAAGg=AM o3 gFH Eo] [gE A =AHXEZ vlude] 99 A=
Ao 2 IgE immunoblot analysis® 33t 24 dF F9S 15%

SDS—PAGE®] #7]19% % PVDF membranel@ 7o] AlZl & 2% NFDM=
o]-&ste] 1A]7F &t H|Eo]A AgS WA 111002 3|43 82 dF
O &2 4TCo A 12417t o]|A Wk Al ZAt}. Biotin labeled goat anti—human IgE &
A(KPL, USA) 1:4,000 v/vE 1AZF ¥kgAZ1 5 33 AlA&GAT of7]
NeutrAvidin—HRP(Pierce. USA) 1:10,000 v/vE fFolste] 30% vh& 17J o
Al 33l AlA 38 TE ECL(Amersham, USA)& 45
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o},
Axuieh W7 o) [gEsh sk Gud wol ol o), @ Bt
E5 [gB9 WMt vuld wol Aol E nolx| LATH(AT 3),
N

B 1 23 456 7829 10 1 23 456 7 8 9 10
150 150
100 100
75 75
50 50
37 37
25 25
20 B 50
15 15
10 10

1 1 23 456 72839

37 - ——

8 1 23 456 78910 4 1 23 456 789 10

150
138 ; 188

7
4 I
37 37

2
3 %
15 15
10 10
5§ 1 23 456 78291086
188 . 138
3 I
37 37

-
@ TR e
15 & o 15
10 3 10
7 8
1 23 456 78 9 10 1 23 456 789 10

150 ) 150
100 100
75 75
50 50

BT - -—— " ———— - ———————— 3T

25 25
20 20
15 - 2 15
10 10
9 1 23 456 789 10

150

100

75

50

1o - - -

A3} 3. 32 H(1~9), SFNB) A dH(N)S 9]
IgE. (Lane 1: 333, 2: )33, 3: 9 F, 4: s} FF 5 4
6: NEZ 7. ek~ 8 Jack, 9: Perking, 10: GM )

%
o
=
-
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5. el & & <27 ¢ BT FR A H R

20059 4€95E 200613 1€7H4] Ldel27] 43S F4E A Hd 4
27] AlY & WHEste] AFE a7 430 R oiEHe Aol e e E ¥
e SHoto] —70Ce] BEAsigint. ddl27dske] Qo] &= AES votst|
9slo] EAAE 3t Eo] [gE 3A|E Pharmacia CAP system FEIAZ o]&-3}o]

o

p
w8 U7 IgE WSS sk ARSIt

o] IgE FAS FPAS AR A% B [gEE o
2 Fastark(E 1),

A3} 4. CAP-FEIA®] 9oJ& A3t sty Az

Kinl oy 7 ! 4 3 i
Patient 1 0 0 2.6 2.53 3.35 9.46
Patient 2 7.81 4.56 7.28 1.84 3.86 11.3
Patient 3 61.9 86.5 101.0 2.2 29.6 52.3
Patient 4 11.8 0.52 0 0 0.6 0
Patient 5 1.29 0 1.13 . 0.44
Patient 6 6.66 0.43 0.5 0.55 1.32 20.1
Patient 7 69.9 27.9 0.98 0.81 1.09 8.27
Patient 8 6.08 . 0.41 . 0.41 0.84
Patient 9 151 15.9 1.37 0 3.82 11.5

6. T ¢H27] BgE dodle At R TEY ¥H g2

T Ay 279 Ad, Hrl= CAP—FEIA(Fluorescent Enzyme Immunoassay)
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AAA A&

o (A 5).

(Pharmacia, Uppsala, Sweden)
d27] g2 g4 v

ﬂlﬂ-—ﬂoi )y\\_ T %l’
A3}t 5. dRE UF <d27] At 8%
CAP
1 2 3 4 5 6
class
Ng= 44 56 26 11 5 3
3 145
A 4 A Multi-step 7 ZEEF FHE o] &3 &
d2714 B
1. FUii O 9d € 5% 28
HAFFIY BYFEOR AN WFE AT E A Fgdsta 7
T3 wFHdoREY AFgol AMESIT @Y HEE xS AFESEl e
g waE fAE, nEd, FETS AEsac

2. W3 &}
2006 39NE 2006 8E7HA] A EEA 2okdtE AT Lol &

1,075 % ofEs v el Agow ois: AxE o hF 5o [gh 5

17} 30 kUA/L o148l 322 HA st

Hexane #]8]3}o] 244 7F A2

SUlal 2 gl 9 53 g ES e &
ol ] 7AZA|Z1t}. Phosphate buffered salin (PBS)S 1:10 w/v &313}e] 2A1%F
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Eol 4 Col| A F5319t) o] £ME 3,000g2 2087 YARFZ & AZzNS
0.45um membranes ©]&3le] ATl odFE FEF NS AR A7)
3 ARESH] ARl —20TCo A Bttt FE5H 892 SDS-PAGEE 2 4]

b A MEE Selstork(A 2).

Ll

ol

A3} 1. Clinical data for patients with soy allergy

CAP of soy
Patimt no. Age(y) Sex Symptom specific IgE
(kU )

1 3 % AD 101
2 0 %l AD 475
3 0 hd AD 35.3
4 0 hd AD 101
5 0 %l AD £5.9
& 4 hd AD 36.1
7 0 hd AD 101
g 1 %l AD 101
9 1 F AD §5.2

AF 2. dYd E multi—step FEE2] SDS—PAGE
M : Molecular marker, 1 : ZUAF 5, 2 @ 1x7 Gdatg 2

3 : Multi—step HaE
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4. IgE immunoblot ¥4

CAP HAFHol oJallr] @4 5o| IgE A SAHXE vluste] diF o
tg3le] 30 kUp/Lo]l ¥+ 3HAE iAo = IgE immunoblot analysisE 43§ 3}
Ack. Zt ¥ FLE 12% SDS—-PAGE] #7]9% % PVDF membrane &

Aol A7l 3. 29% NFDMS o] &3lo] 1A]7F Eot H|Eola AdS w3t}
=]

oot
(o

=

14
1:100.2 A8k xF oz 4ColA 12413t o] WA F t}. Biotin labeled

goat anti—human IgE @A (KPL, USA) 1:4,000 v/vE 1A7F ¥F-SAI71 3 33]

Al Z &), o1 7)o NeutrAvidin—HRP(Pierce. USA) 1:10,000 v/vE o3}
30 HHEAIZL - oA 33] AlFSlth. ECL(Amersham, USA)8-o1S ¥& &
gste] gelakalvt

AdTeA, BEAZA e AAdTFAAE SAtrict 4o gt whgahs
ol W= zpol7k FAFHJAG (A 3). e, @ La el B3 ugs
M= A [gEete] whgAdelA Be ztolE Holal girh o7& wErt =W
A g A zl7] A ool e @ulde] 15 kDa oldtR HalE A A7 How
Bt Patient 1> @Y Ha&Eel 3 Hasolr] 3 IgE vb-gA 9 #ol&
geleh = AT 123l Patient t Hk2 o] o

o) H

‘L\D
(@)
rlo
o i
E U
e
|t
il
=
>,
]
o,
0
¢3!
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<23 1>

(a)
kDa
150
100
75
B0
37
25
20
15
10
(b)
kDa
150
100
75
B0
a7
25
20
15
10
(c)

kDa

160
100
78

50

a7

25

20

A% 3. 8A AL JF FEFE9 IgE immunoblot 4.
(a2, b g BaE, o 53 UaE,

1~9: 8k &, B: buffer, N: A H)
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A2 AF1dA EJF HaEoA od daERot s eSS
Patient 65 ™42 % immunoblotS THA] A&t Aty A1y}

=
etk APUTAAE 1% FAG 94 [gE WS I3

< Ay 2>

(a) (b) (c) (d)

kDa

150
100
75
E0
37
25
20
15
10
M1 2 3 M1 2 3 M1 2 3 M1 2 3

23 4, FAF(1), 12F 9Y $EE(2), multi-step HF LEE(3)9 IgE
immunoblot ¥4

(a0 2T, b: ARYEA, ¢ 82 8F 2, d: EAEA 6).
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o i el genistein®] &HT 7hedel el B VA dA4E FE fRER
59 9T 5o MuE A% T ARE 48d AR Wi,

(i3
B
™
O%
=
ofy
fo
rot
12
o
tlo
ol
o,
rlr

u} U937 Ao A COX—29F 7% AH 9
o2 4d#A UdE PGE.9 w@d AL
T(FSB) ¥ multi—step @& tF(TFS) gl <34 7L0}7ﬂ o A =] Ao
3] FSBel H|gle] TFSE AAstE 49 PMA olste] ds
COX-2 % PGE; A9 AAAR=7t ¥ ZstAl versth. o= FSB % TFS9|
FAS7A S A ol FF AHAHA AFE AT AT A=t 2
(e}

qn = >\'

g g F AE So] wol FFHUSE Ao® FAHHE linoleic acid(LA)9
FAAAS oA AAMEE ez AT LAZF Ag" AGS A%
= LA AT 5% dEHo 7 Axe F2o] JA|FE ALY, apoptotic body

=
ke

A, dAd &= 2 qub—Gl AEZY ¥YIEE FukEto] apoptosis’t FEHAS
S 4 F AAT T FE LA e A S $13 oldlel FF A EHHQ
ATE 9t A A=t € Aoz AlrHr,

A3 A FesIA(EHEFAAEAT42)

7V, Ba=Ag ddZ=A%Ee AFE U Multi—step 5 $E2EL 10% A7)k
Aol A 7H A YERRETE

. Multi—step HaES o H71sk Algrt A= SAEY AR 28

A e

e

ot} A=A Salmonella?t FLE DS Wl Multi—step HBE©] Salmonellas
AAet= Ardo] e AR FAHHM @ Fo| B wEow g
& A=dol el Salmonellatto]l &S AstAZIt= Aol dA 8}

e,

- 177 —



et.

v},

A}

7},

AbE U Multi—step HEES 2.5% A71sle] 3938 A&+ 205 F PRRS
195 7F A7 P4 = e, ALs Ul Multi—step HaEES 5% H71ste] =
ok AL 20F 2T AV AT, T3, ALE U]l Multi—step &

5 =),
S 10% #H7tste] Fost AldTE 1857 dA9 vhd duAlEE F
_‘,:4

£

AT ixl‘%* g, Fml

AR i/‘MWL Multi—step TaEo] A AWl vA= F&F A9

Multi—step Ha&ES o] &3 7F AlS formulation Al & olAE multi—step

HEE AN = SHl 9Fo] e Aor dAHHNen AEAow
7t S %] Al H7FE = multi-step U HEEQ] S 10248 =71 4
sl =719 A4 wignlE AlR a8 AAY SHS a8t 5% A
w7t Agetelet AlsEh

4 7SI A (4 2o o)

T+ ddariga d4d 3 4k 2 At 9k immunoblot % ELISAY

i
MoR GERY FES BAS A3 e M FEY 1 ARt Aol
=
=
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