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Summary

I. Title

Development of Functional Food Materials for Prevention of Menopause

Symptom from Leguminosae by Fermentaion Process

II. Purpose and Significance of th Study

Soybean and Purariae of legumninosae have been used as herbal
medicines, against bone loss and climacteric sympoms in Korea, Japan,
and China. In Western countries, these herbs areused as alternative
therapies in postmenopausal women. Soybean 1s a rich source of
1soflavones, which are reported to have beneficial estrogenic effects.
Isoflavonoids consumption has been associated with a reduced risk of
most hormone-associated health disorders prevalent in current Western
civilizations. Asian populations, with their high intake (50 to 70 mg/d)
of soy-derived isoflavones are known to have the lowest incidence of
osteoporosis menopausal symptoms and mortality from cardiovascular
disease and cancer. It has been reported that Lactobacilli and
Bifidobacteria possess [B-glucosidase activity and play major roles in
the intestinal hydrolysis of numerous plant B-glucosides Thus, the aim
of our study was to examine whether levels of both total
phytoestrogenic and bioactive isoflavone aglycones increased in

n

soybean fermented with [E-glucosidase-producing lactic acid bacteria.

Many researchers have also reported that Puerariae Radix and its



1soflavones exhibit estrogenic activity. These isoflavones also activate
estrogen-responsive genes and regulate growth of human breast
cancer cells. Most studies focused on estrogenic effects of daidzein,
genistein, and their glycosides. However, their estrogenic effects have
not been studied. Therefore, we isolated the metabolites of puerarin
and daidzin of soybena and pueararia by lactic acid bacteria and

investigated their estrogenic effect and their metabolites.

III. Contents and Scope of Study

1. Soybean is a rich source of isoflavones, which are reported to
have beneficial estrogenic effects. Isoflavonoids consumption has been
associated with a reduced risk of most hormone-associated health
disorders. It has been reported that Lactobacilli and Bifidobacteria
possess P-glucosidase activity and play major roles in the intestinal
hydrolysis of numerous plant E-glucosides Thus, the aim of our study
was to examine whether levels of both total phytoestrogenic and

bioactive isoflavone aglycones increased in soybean fermented with [

—glucosidase—producing lactic acid bacteria.

2. Puerariae Radix and its isoflavones exhibit estrogenic activity.
These isoflavones also activate estrogen-responsive genes and regulate
growth of human breast cancer cells. Most studies focused on
estrogenic effects of daidzein, genistein, and their glycosides. However,
their estrogenic effects have not been studied. Therefore, we isolated

the metabolites of puerarin and daidzin of soybena and pueararia by



lactic acid bacteria and investigated their estrogenic effect and their

metabolites.

IV. Results and Recomendation

1. The technology derived from this project was transferred to Kuan

Co. Ltd. and panded patent on 2005, as fellows.

2. The results from this project was published on Journal of Food
Science, Food Research International, Yakhak Hoeji. and Kor J. Clin.
Pharm, respectively. and some results was processed on Journal of

Pharmacognosy as in press status, as fellows.

1) Effect of Lactic Acid Fermentation on Enrichment of Antioxidant
Properties and Bioactive Isoflavones in Soybean. J Food Science.
70(3):5215-220(2005)

2) Enrichment of bioactive isoflavones in soymilk fermented with
glucosidase-producing lactic acid bacteria. Food Research International.
38:551-559(2005)

3) The Research Regarding Prevention Effect of Osteoprosis used
Arrowroot Fermentation from Ovaryecto,ized SD Rat. Yakhak Hoeji.
49(6) 1-10(2005)

4) A Study on Treatment of SD rat Menopausal Obesity Utilizing
Fermentation Techniques. Kor J. Clin. Pharm. 15(2)1-9(2005)

5) Estrogenic Effect of Main Components Kakkalide and Tectoridin

of Puerariae Flos and Their Metabolites. Pharmacognosy, In



Press(2006)
6) Intestinal Bacteria Activate Estrogenic Effect of Main
Constituents Puerarin and Daidzin of Pueraria thunbergiana.

Pharmacognosy, In Press(2006)
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AE] AR AREE F dow, IUdA A 8 F e F
21 & (leguminosae) ol 2 (FEF ezt Fol Jvh(3H 2002).
(H=3 A¥e)H T 2 TR ER] AEAdA fFeHlEL v AH=E
ol=golm <ofgt AERZY A4S Ad S HEA d2ERZZ
(phytoestrogen)ol et gtk d7] F4F &b S oEsted A=A
of ~E & 7l (phytoestrogen)= AF§3tx} st AG7F Alksa glon,
ofel tigk ol WEHI Urt. AAAdE FHolk 2091F9 AEA
o ~ERAlo] WAEW, FQ phytoestrogen< isoflavone, coumestane,
lignan 5©] 21tH(Duncan et al . 2000).

HAFE Frg)y TS FHA EF = phytoestrogeno = 2§
sk olAFohiEe] b EAlsH, FHRAET HY F8 olAEFTUES
daidzein, daidzin, puerarin, genistein, formonetin, puerarol, kakkonein,
miroestrol 5°] ¢om o]E EAHF daidzein¥ genisteinte Z <A
phytoestrogen?] = 2 o]th(Anderson, et. al 1999, Knight et. al, 1996). %+
ol = genistein® formonetin®] £ & A S I¥ghormonets F

S 3t A= BEFstar 9o, ddiy 2452 phytoestrogen] #t

O 1ollA A AEA 2ERZALS FRHORT oy TEEQ ~HE
ol=A A AERAT H|S=Ee] dAERA FE&A e Agste] o ~ERZA
of djste]  Z&Al(agonist), S A A|(antogonist)E A&

(Messina et. al., 2001). o]A~Z &S Fo] "Hojx] Uzt aglycone & H,



i 0 cef
%o, & Do,

DH
Cine A=0H: &
A Bacieen AaH : Dasdsin,
Estradiol Aglycones (IFA) Glucosides (IFG)

o] Bo] A= v A(glycoside), acetylglucoside, malonylglucoside 47}
A GE7E dow, ke Ak wet o]AEeiE e JH= deith o &
olaFehE A9 P-glucosidased] €3 ZhpitsE o] &Pl H]w)
GA FE = aglyconeol Ho] Fadth AR A AW m A= ¢
& daidzin¥} genistin®] estrogen 7% FAFA| <l daidzein¥} genistein®
Aedgddra dad Aok Al vAdZo] o7t o]&aZEhE e WAl
gk A4S B Morito(2001) HFAFE “Forgotten isoflavone” ol A Equol
2 daidzein©] intestinal bacteria®] <3 HZE AIEZA] A 2EZ7
T8 o] A3t#Eo] genistein®tE WA daidzein® Ut HoW, EE
Abgro]l Ay ubeglolel] o8 equold HlABIE AL oy, o] AZEE
of AA ddglel 30740% wrol AW Ul equolel ¢F 2,000720,000
nmol/day®] FE=2 =™, Umx] 60770%N A= =3 v Felglal )
AT

Lampe(1998)5-2 2ol 447 ddl uteglole] 433 &4&
SAAA equols APE dE olFA & & Jdva AwIATh
Duncan(1999)%5 9] 1772 equol?] #lAdo] =2 ofido] 8% X3t o
CR=R= estrone, estrone-sulfate, testosterone, androstenedione,
dehydroepiandrosterones 2] %7} 7FAaso] ket 9L AeA 2
Aolgkal Fastdvt. A el AR Aok ofFg = Al mAE

o3 tiAtE ] A= Edo] o AoR Aok RS st gl



o olE FU wAEd o3 X} HAERE J|EAEF  polyketide

froto] HiFAIE S HFAE WAA FEFOEN FE

AiES I3gnas stk B3 E3HES acetate malonate-shikimate
L 3ginta shar vt

A2 YoM  AlgsE  T=2E dAILHMEHRT, hormone
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replacement therapy)2. 2 AF&3li= Z2HEO|=F9] estrogene 17k

—estradiol, diethylstilbestrol(DES) o] $lom &35 estradiols *7]

GAEFERD 40 - 50pg/mLE A Al X1 eH(Picherit et. al 2001). 3}8}4 o =2
m

ZEA S (HRT, hormone replacement therapy)o & AM-g3:=

foi

estrogen®] &+ premarin(conjugated equine estrogen), micronized
estradiol, estrogen sulfate, ethinyl estradiol, esterfied estrogen tablet &
o] o dd HAx &F2 747 0625mg, 1,0 - 2.0mg, 0.625mg, 5 —
10ng, 0.3mge]™, 33} 3 (transdermal 17-B-estradiol patch)&= 3 - 4%
A& AT FS FHEFDA, 1999). oz =gy
(HRT, hormone replacement therapy) 2.2 A}-83}l+= estrogen?] %o
Z  raloxifene(elista), tamoxifen, toremifene, droloxifene, monorest,
estratab 5] 3l

Phytoestrogen< 882 2 EOASHHRT)OE A3 =
estrogen¥+= €] H|AHZEOE FxO &

2 HHsE AR S99 estrogens 9u|dt

R
2

=

Mo

HH, F2 AFo

=
=
71 © 2 phytoestrogen-&

rr

coumestane, isoflavone, lignan &°] At 7 & d#HZ] vl AHZo|=
2] 5 A o 2~ E & Al (non-steroidal phytoestregens)< ol AZHESF
daidzein, genistein, formononetin, biochanin A, [I-desmethylangolensin,
equol 5°] o Fu~E(coumestane)s coumestrol, # 11 (lignans)

% secoisolariciresinol, matairesinol, enterodiol, enterolactone %©°] It}



(Xu, et. al 1998, Visser et al., 1994, Ranich et al. 2001). 2] o]A] o ~E

of tigt A= F&2 Foll g A7 o] Fo A
o, Fd EAstE olAEEtR =ol=<F diethylstilbestrol(DES)®] 0.5ng
of Adsl= AEZAC AdS coumestrol 1.5, genistein 48.3, daidzein
66.4°)tH(Divi, et. al. 1997). Phytoestrogen® & %83+ o|AZefE
estrogen®] H=38 7 $olE  estrogenic activity® UERHIL, HIE
estrogen®] I}t}st - estrogenic activityE & Ask= el AHAS

Ad AAzdAzA Y 9SS FPIT dHA A

2025006, ADM) Wi So] Jou f4bd e fE4EFE o] 4d AT
Avbe A9l glgm @ 4 glo} ool ti# AT B es.
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199611 NIC(National Center Institute)ol] A1+ 2] o] A
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A gt =49 5A e AEstel FAAE TR A ol



< Hiusta o T2 gH o R ALEShe AH RO EA] estrogen<
F2hgo] Qv dH, T E EAlste olAETHE
estrogen®} AAAH o= ZASS] estrogen receptore] ZgH3Fe] estrogen

o] W ole 4
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d

o, HET A i, AR, AFFY, A4 2, 9475 2
WY s Fgol ol 2r1A thd sk gt Ao wase] glel,
wgsh Al mulel A7 5 BAA oldel 43 wrkn & & 9

t}. 4% =AW F38F3] (International Symposium on the Role of Soy
Preventing and Treating Chronic Disease. San Diego, USA, November
4-7, 2001)el 4] Duffy R(Dept of Nutrition and Dietetics, Kings College,
London, UK) &o°] -3t “Dietary Soya Improves Memory in
Humans”el| A ol 2E 273 #d g ofg] Qaso] JAA7]s ol 93

mATE MEE EUE A4S GHE o R olaFetie] TR

ftlo

-+ 21°]7F memory®}t frontal lobe functiondll WA+ FFS F43}7]
Asl 159l A= 99.6mg isoflavone/d, 1272 0.5mg isoflavone/de] &%=

7 HRE WF Aol 107 B F#HE A3 Holg Foho] olhE

1:!
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=

o

functione] FFET AT olE AT A} =3t Aldd
phytoestrogenic activity & YEIU = AFS =@ A A7t wE w=R0E
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w, #74 F 5ddlel =¥ETF 10 - 15% #Aadoal e A Aok -2y

12.4%, 70th 26%= S0tiF-H 28] o34 Fojvf= Ao s rk(ef
AbE & 2003).
HG7] o4 sves A85=2A 3

e Al o, oe] 7hA F2go] yEhY, A FolA estrogens
2 283 4= 9l phytoestrogens weto g A AJsta 9lom o] o
3k AAo] AR Yrt. 3 A= 4z FAF3H3] (4th International
Symposium on the Role of Soy Preventing and Treating Chronic
Disease. San Diego, USA, November 4-7, 2001)°lA Rice MM(George
Washington University, Washington, DC, USA)®Al:= “Dietary
Isoflavone Intake, Postmenopausal Estrogen Use, and Self-Reported
Arthritis in Older Japanese American Women &3 -l A #H747] o4&

NrERA EEE Rule AR oY 44 Awel gd@gel wobdE

Hl, #ddst ndstel 7b¢ £ AWl msdl AFsks Al o4
S o ojaZetE HH dAERZ Abgo] RAP WAL G
& WA A Aol o)aEEhE HAH Yol SUMEFE REA fdEol
soprlon, & HRER tA] 24 dAAdeME 2 Ayt et

phytoestrogen 437} #4d4 FEES 95 & A= Aoz s
T3 AEA JdERe] 79Hs SXATE AT AT A= 4
2} FAFEES| oA Martin @ MM(Environmental ~— Endocrinology
Laboratory, Center for Bioenvironmental Research of Tulane and

Xavier Universities, Tulane) X 5=7} “Phytoestrogens Enhance Working
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Memory in a 90-Minute Delayed Matching-to-Place Watermaze Task”
o Aol AEAR A EE=ZT0] =3t FHolA e 719eS F7F AlZlth=
APES RSkt 5§ o]E2  Ovariectomized retired  breeder
Sprague-Dawley rats Ao & 55ug/g? o] AZaH(65% genistein,
33% daidzein, 2% glycitein)©] 3% phyto-diet, phyto-free dietE 3}5
23725¢(2.773.3mg isoflavone/ kg body wt/ day)S & g3 Ay 2EA
o] ~E=Z7o] memory loadE %7} AlA aging female rat®] working
memory performances FAA| 71Tl H 318} T},

webA ol aEetE 9 A =R e T e FRAES
o] &3 AFS A7 AL B 79y S = I o] =9
AE thH)gk AlFo=m dAolxe afE B F Ads Aotk F(FHE
I FHEe)d FI 2 FHRAE
activity & &AL, ol¢t= R E Alete FHA FHEAAS AUH,
estrogenic activity¢h= A#gle] @A o2 Aol S A=
s oy 7 A7)zl #ojsteE Ao R wre A A AWt Sl A
FEw3 9ltl.  Phytosetrogens HAES A Ao H4A ¢l tyrosine

kinasegl= E4E oAste] IAES] S A3sHY, phytoestrogens

genistein®] °]# 3 & ¥7} 7 =& Zo® HAEJATHWilliams et al,
1998). o] AFEGES & XA BHHE d2ER 584 peke] A
gl2glo] om ZIZAH X tte anabolic effectE YERNO] &+ A}
T4 3E 2R3 (Kuiper et al, 1998), ZZAM ¥ A4S A3 =
IGF-1¢] AALE S7F Al7lE G9 d=EzAd ad ofsf = 217l
S v Rt Arjmandi et al, 1998). =3k 3 A E 2] protein kinase?]
gAS JAste] G4t EHE T (Williams, 1998), Z# o] Az A4

H4E Fo HTALY AZPEE FESE F(Gao, 1999)0] WA Q14
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A2 =lel Ve
A 18 = -9 #Evee] dg

22 A 2 HHRT, hormone replacement therapy)< 4] ¥ 74

) FEE, BUBFS ARsE BHoR Agshel guh add A2 o
T FYRAANIDES Bg S28 ool fue 433, 1% 5o
Age Eovkn wEstel EEE BALY AE ol tE =gl o

a9t FYAdAE ZE2E A LM HRT, hormone replacement
therapy) &2 SFES A3 53 oF 20007070 2AMHAoH, F2
steroid® AlFo] FHE ol FiL Utk NIHolA = ol AZehiEal 2 =4
~E R A o] 0] buttercup, red cloverd A& AFES 73d7] o Hlo
&8st 3l

Knight YA} 5(1996)2 A review of the clinical effects of
phytoestrogensel A &% 40mge] o|AZ RS FH3 Ay HAHS

olde] dAF7I7E TUheaL LEH R

[
fols
it
i
0,
=
o
)
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B
3

gl HAHE 2HEOE $289 vk 9AF7] Aolg WA =T
NEERZA thAtel F3Fe Fol e AP S FaATI= 37 2
S Folgta AUt FH99%e 4600923l sFsts AES
phytoestrogen¥} ## ¥ 5d) 4 X273 (5th framework programme,

quality of life and management of living resources, key action)o] A <¢

s Aoz WA oA TPl MUlel M FrEF, U,
AYAL, AFY 5o AW WYE e AS FL Vol HE A4
2 b7 MRl AT Avr} wEA wAL mom Ik fud

gto] APt A= A Fo = sz NICHE(Northern Ireland Center
for Diet and Health) Z=2ZAE = University of Ulster®] Lan Rowland

W= Belfast A€ Y Patrick Keane WA E 3} &7 “Z4 3 Aol g
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A 3 A A Y 8 WE L Ay}
A1 A FHAER] T4 & o]83 phytoestrogen &

8 A

SAL SFGA, FFE, 2003840 FYshe] AR AHEST
E RS FHAAQARY 48) BIE AAT el ¢

o 3l B W7

mp
=
&
VO
—_
o
A
3
>,
ol\
B
ol
R
o%
N
rol
40
>,
b
ofN
ol

2o w5 2 AF F2 Lactobacillus  bacteria, Bifidobacteria,
streptococcus °F 7091F<S ZTWA(Z7]144w ; MRS media, 3717,
GAM media)oll 4 Alth M Fe ¥ 27752 10°02 2date] 1839
=
t}. B-glucosidaseZA =A

Fadel FAe walgde HAE4000 G,15 min)el 1 mLe ¢F5&
p-nitrophenyl-f-D-glucopyraniside(2 mM) 0.2 mLE& 33 58

0.3 mLel &2 0.1 mL& 7}ste] 37CelA 303+ #3221 % 04 mL
3}

9] 05 N NaOH=Z wt§& FTAAFHY. B-glucosidased] A2 B
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—nitrophenyl-f-D- glucopyraniside®] 7}rFEa&S ZAASo] =AHSSA
1

t}. f-2]%¥ p-nitrophenol®] %< 405 nmol A

FrE SAHSES

o

A 1949 = 9 AAE S ponitrophenyl 1 pmolsS AAst= &

Fo
mﬁ

A
o] ko7 AAFITHChoi et al. 1996, 1999). Isoflavon glycoside®] 73t
AL 03 mLe =899 (0.1 M, sodium phospate buffer, pH 7.0)°l 2

il (

mM puerarin, ==& daidzine #Z< Isoflavon glycoside 0.2 mLE Y3 &
2 0.1 mLE 78t B-glucosidase®E A SHA] @4 FH7 o] %o

o2 ZA43 tHChoi et al. 1996, 1999).

flo

2t pHeF A4 =4
Al29 pHE= pH meter® =435t 3, A A2 (Titratable acidity)=

0.IN NaOH& o &2 HA3 o] % lactic acidet= o & YeER AT}

v}, Isoflavones® F= % HPLC &4

1) Isoflavones®] F+%

g g df¥ F884 A EQl phytoestrogenic materials & ©] 4
Z g2 =72 (daidzein, glycitein, genistein) S F&317] & 2+ A2 o

2ol 108]¢] 80% methanol & RS 7Fale] Ao A 24X 7t 53819t}
2gd BAS AAEU00 G, 15 mindte] AAF 1S FTode
syringe filter ( 0.45 M, Millipore Co., Bedford, MA, USA ) & o] 3}3}¢]
HPLC? 4 A5 &E A3 tHWang et al. 1990).

2) HPLC®ll ¢]3 Isoflavones®] &4

JASCO (Japan)AF2] HPLC system= ©|&3l3 o™, ODSAHAZE S YMC
AM 303(4.6 x 250 mm) columng AF&3IATh ol F4L2 0.1% acetic
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acidE &3+ acetonitrile®} 0.1% acetic acidE &3t waterE Al-&3F%
o acetonitriles =5 %7] 15%°A] 40% 59t 3Bb%=E S7HA 7= F=
T (gradient program)® #2439t #F45S 1.0 mL/minl 2 2433
3l injection volumn< 20uL$1 2™ UV detector®] 332 254 nm, 7%
= 0322 BEA3tH(Wang et al. 1990). Isoflavonesd ZF+&4S
methanol®l] &3&ato] &4 peak area= ¥ HAZFde AAsAH. 7
Age] F83A4 AR AATE o]aZet o vl A (daidzin, glycitin,
genistin)7}  FAber i gol Y sl v P A = (aglycones) =,
daidzein, glycitein, genistein®. & 7}5FEE H| &S AE3ste] v sty

o},

. peak area of corresponding isoflavone aglycone
Hydrolysis(%) = -——-—=—===—-———-————~ ittt X 100
peak area of corresponding total isoflavone

3

AN

vl Estrogen 4 2§
1) E-screen assay
MCF-7 HM¥+ 10% FBS7F $i%¥ Dullbecco’s modified Eagle’s

medium(DMEM) 8} A& A}-&3te] 5% COs, 37T Z71stel A v st

Hormone inductiond}”] #Z A ¥ += PBS g5 o2 A F s or, A

gl A HE estrogenic sourceE AAZ7] s 2¢ Tk 10%

charcoal-dextran stripped FBS(CD-FBS)7} &% phenol red free

DMEMoOAI A v gstdth midd AXE+= 0.25% trypsin-EDTAE A3

o 1000 rpmellA 5%zt AR, AEZFE FAHs 5x107

cells/welle] ¥ =5 96well vl Fadoll &8ttt 24413 & AES A9

3t 64 (14441707 w3k & MTT assay® AlEQ F2 AxE =4

3l tHBae et al . 2005).
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2) MTT assay

MTT assay WA 6€37H144A41%F) widel Ao 2 mg/mle] MTT
AlkE well @ 50u® 7hste] 30 &b AFHlolE el vEEAIZT 5 )
A& A A3 DMSO (Dimethyl sulfoxide) 100 xS 7}sFe] 540 nmeol A
ELISA reader= J3%=%&
2005)

e

Aste WY ow AlFEtHBae et al .

[U

3) A= A
oluf AFE3H AR AHElw T THEE, 45 A e o5 H
EE9 ethyl acetate 3 E&E, T oE52ZREH g3 isoflavone=

DMSO (H% 5%+ 01% olshel o] AL&3Ft)

HPLC®]o] Isoflavone?] ##]+ silica gel column®. = @ AHAES &
gsto] G FY afE AR AT F F, 3R aE 52 43

2 o]l5o] HEE (05 kg)E ethyl acetate® FE3Fa =39 silica
gel column (5 x 45 cm)ell H3tA1 712 A/Enf CHCl;:MeOH (10:1 —
10:3) 0.2 Z+zFe] A E glycitin(120 mg), glycitein(50 mg), kakkalide (1.2

g), irisolidone (220 mg) 52 #&3F%t}.

Ab. Estrogen %5079 A3 Aol 43t A3t 5 HAA

AU o2 704F9] oA P-glucosidase®] &/do] 3 #FS A
weto] Fa z, Zsks WEAA estrogend S SASAY. T
A% Aol AT s wWigstda, Aot B2 FEea vE s A
o2 24A17F W E A A ethylacetate &2 FE31o] estrogen 4 2§
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7h) A

RCM wj Ao A w3t Bifidobacterium breve K-110-5 AH-&3t9 T &
W4l Zol ascorbic acid 0.1%E #H7}sle] pH 652 Z43  glucose,
lactose, raftiline, raftimix, trehalose, maltdextrine 1% % 7}3te] 250 ml
media bottle®] 200 g Ho} Hirst F W=l Bifidobacterium breve
K-110 140X10° /g& #HFstel @7]zelM 37CoA 2443t incubation

o) A~ = =)
F pH, A%, #5E 34390

(o,

W) A

F B3 =l ascorbic acid 0.1%E #H 7}t pH 652 A3 F beef
extract, casein acid hydrolysate, tryptone, whey, milk, soymilks 1% 3
7Fsle], 250 ml media bottled] 200 g ol WHWirdk F E =9
bifidobacteria® 140X10° /g& HZE3stel @71xolA 37CIA 2443

incubation & pH, A%, #42 =439}

) 7719

I BHES pH 652 FAH3I % ammonium chloride, ammonium
citrate dibasic, ammonium phosphate monobasic, magnesium sulfate,
sodium acetateE 0.1% H7iste] 22 o=z Awtd S Aldgst

At

ot

i e
FopH, AhE, #5E 34

2) 3AAE  cysteine®} ascorbic acid® AF3F-3HY ALY xbe] wE

Phytoestrogend
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ofd
T

pH 652 =43t B =l bifidobacterium breve k-1105 753}

pnf

o, HgslS uw, Fart 93] MR o}, YAl ascorbic acid
T cystein-HCIS 01% #H7F 3 % pHE 652 xH3d =
bifidobacterium breve k-110-5 %3} ol A 24A17F 7] WwE A A,

37C
pH A3HeF pHAS °|3h =8 xAbstel AAAe 9L 2Asn,

3) wE @ wjgA| gl wE  Phytoestrogend 3 W wkE A 7bE
phytoestrogenic activity
7})  E-screen assay®t MTT assays ol AF3 WS o] &3],

ELISA reader® &3+ E =AHst= whHo=w Agstgch

BN
BN
o

Z}. Phytoestrogenic activityS 73} A A12] A
D39 A8 #gEe 4 Ax 54
0.1% ascorbic acid7} #H7} - 3o #H

k=110 Awjgels HFsto] 37CoA TaAA, T 1

% deep freezeroll X 24A17bst sAS, 24A7 FF A Ax7]NA

% 7 salineel] 100w) 3] A3}

o] BL agardl#|olA < pH, A A=E SA3Ah T3 glucose
5

H = Bif breve
5%E H7Fste] -80

fol
E
ol
M

e

=
7 AW A Al (anti-caking agents)ol] W& EA A}

Tobd, AE At dFrE, Additds

5
% 9] anticaking agent 0.1%E FZ27x A W3 Ed Hrlsle] s24dx%
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g % shieve No.10 (2 mm)oll A& HA L 1F FE& 10g¥ &7
ol 35T E3t wi e AgtulolEol WA sHA EH FHAHLEE
ZAFsE A

) ndgAA e el g

Anti-caking 37} T2 Fobdl, delait &FvlE, ALdddZds 0.2
0.5%S H7tetol 1 235 ARSI
) H7b = ds 54 24
Tobd i Ag It dFvES 47

%

mouthfeel, T34 7]1%

7} Z& o] 83+ phytoestrogen A Axje] st
1) fFAbt9] v 2 B-glucosidase &4 =4

Akt 80 AVl #FE GAM HiA oA wFate] iR A Q1 ol
a v HE A9 FHE pH, ¥IA ml & oA, B-glucosidase ¥4~
435 S48 AT (Table 1). 729 #F7F AatA s A= A
o= B F otk 2y, #F WE 19, 30 W 52 o] jbo] Aibe]

=

AL TFE AAT. GAM s Aol A wf A FAFLS 19U o] 31
mgol A 583 el 956mg 7HA wFEA AAbskATE o] FFEol
isoflavone W@ A ES A= hE A &49 PB-glucosidaseE zre=
5 Ads7] 98] B-glucosidase A4S SAHIATh F-&o]
7b ARSI AR A A= 0.012 pmol/h/mg oA FH thgg @48 e

U YRR o] ¥FET TS e fFE Adsiith
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Table 1. Final pH, mass and [E-glucosidase activities of tested lactic
acid bacteria cultured in GAM broth

Bacterial | Final |Amount of cultured cells| B-Glucosidase activity
No. pH (mg/ml) (umol/h/mg wet bacteria)
1 5.1 17.6 0.115
2 5.1 20.9 0.105
3 5.0 23.6 0.091
4 5.1 30.1 0.129
5 5.0 17.5 0.106
6 5.0 16.4 0.121
7 5.1 28 0.132
8 5.1 16.9 0.126
9 5.2 15.8 0.112
10 5.2 16.2 0.116
11 5.2 31.3 0.132
12 5.2 24.2 0.132
13 5.1 26.2 0.132
14 5.1 21.6 0.131
15 5.1 19.1 0.123
16 5.3 14.1 0.131
17 54 11.8 0.126
18 6.1 23.3 0.030
19 6.2 3.1 0.012
20 4.7 16.9 0.120
21 4.5 24 0.032
22 4.4 30.5 0.057
23 5.0 29 0.039
24 5.6 16.4 0.046
25 5.1 13.5 0.076
26 5.2 22.3 0.074
27 4.9 24.6 0.060
28 5.8 11.6 0.048
29 5.9 16 0.023
30 6.1 8.5 0.038
31 5.2 26.4 0.060
32 4.9 24.9 0.063
33 5.2 30.2 0.056
34 5.6 13.6 0.131
35 4.7 24.3 0.110
36 5.8 16 0.052
37 5.3 19.3 0.072
38 4.8 24.4 0.059
39 5.5 15.6 0.018
40 5.3 13.8 0.019
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Continued

Bacterial | Final Amount of cultured cells | B-Glucosidase activity
No. pH (mg/ml) (umol/h/mg wet bacteria)
41 4.5 14.8 0.040
42 5.2 21.6 0.148
43 5.3 17.9 0.144
44 5.2 12.7 0.144
45 5.3 15.3 0.085
46 5.2 22.5 0.090
47 5.3 19.1 0.084
48 5.4 21.5 0.109
49 5.6 17.2 0.049
59 4.6 12.5 0.163
51 5.3 20.8 0.158
52 5.2 23 0.158
53 5.2 26 0.152
54 4.6 50.2 0.136
55 4.8 44.5 0.072
56 4.9 41.1 0.071
57 4.5 27.9 0.066
58 4.7 95.6 0.021
59 4.6 84.1 0.014
60 4.7 81.8 0.013
61 4.1 48.5 0.059
62 4.8 38.8 0.039
63 4.7 31 0.055
64 5.3 20.7 0.112
65 5.3 21.2 0.136
66 5.3 16 0.129
67 5.3 17.2 0.129
68 5.3 26.3 0.085
69 5.2 20.4 0.093
70 5.3 20.6 0.136
71 5.3 19.5 0.136
72 5.1 16.8 0.115
73 5.3 23.3 0.114
74 5.3 18.4 0.110
75 5.4 18.9 0.115
76 5.4 18.1 0.113
77 5.5 23.8 0.107
78 5.5 19.2 0.110
79 5.3 21.5 0.124
80 5.4 24.3 0.101
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1t 521 Lactobacillus ¥ 4% 2} Bifido
oo 9 o|&L Lactobacillus bacteria= L. plantarum, L.
bulgaricus, L. acidophilus, L. delbrueckii subsp. lactis)®] 2™,
Bifidobacterium-> B. breve K-110, B. adolescentis, B. breve, B.
thermophilum©] 1 t}. o5 #5F9] E-glucosidaseZA I} A 2+ 19
20 YERHRAT. Fig. 2904 delbrueckii subsp. lactis 3+ B. breve, B.
thermophillum S©°] Bla % B-glucosodased] A7l & #5358 #z

Holom, BE 18 - 24 AIE F tiTlel Howe & AT
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Fig. 2. B-Glucosidase activity and cell growth of some bacterial strains

after 24 h of cultivation at 37 C
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24 A 48 A dEe g4g4de] WstE YEhd Fig. 3914
Lactobacillus plantarum ¢} Bifidobacteria breve & W& dFHUT &2
glucosidase &4 &4S B, 53] L plantarum KFRI 57} 7h

&3 ~8de Bt

i
rlo
pol

B.breve

B thermophilum —

L.delbrueckii

L.plantarum W48 h

024 h

Enzyme activity (mU / mL)

Fig. 3. B -Glucosidase activity from Lactobacillus and Bifidobacteriain

soybean fermentation for 48 h at 37 C

FH T Jeon S(2002) Bifidobacterium sp. Int-572 BHI medium®l 4]
Bifidobacterium 5% 7F4 =& glucosidase A S WAt H 35k
o1 Tochikura et al. (1986)= 1592 Aldol|A Bifidobacteria +=
Staphylococcus, Escherichia coli, Proteus, Streptococcus, Lactobacillus

Hop =dvhar B gk 9l

Foll A7HA FAbdEFE fFsto] 3Tl A 48417 Fob R A F
g &0 pHeF A A4t E= Table 29 o] YERSE T



Table 2. pH and titratable acidity in fermented soybean with lactic
acid bacteria at 37, C for 48h.

_ pH Acidity(% lactic acid)

Strains

24hr 48hr 24hr 48hr
Control 6.2 6.3 0.2 0.2
L. plantarum 5.6 5.5 0.4 0.4
L. ' delbrueckii subsp. 44 A1 1.2 13
lactis
B. breve K-110 5.8 4.9 0.5 0.7
B. thermophilum 5.9 4.0 0.5 1.5
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deFol =A YERY
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Fig. 4. HPLC chromatogram of isomeric isoflavones in 80% methanolic
extract of fermented soybean without lactic acid bacteria at 37C for

48hr. (1: daidzin, 2: genistin, 3: daidzein, 4: genistein)
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Fig. 5. HPLC chromatogram of isomeric isoflavones in 80% methanolic
extract of fermented soybean with L. plantarum at 37C for 48hr. (1:

daidzin, 2: genistin, 3: daidzein, 4: genistein)
a4 Fig. 6.914 HXo] 48A17F &9kl ¥g = daizein® genistein]

R AYES R 0% F7HAH o, glyciteing] Fe 93]

ZF g o) ¥ 37FA phytoestrogenic &2 oA 7% E& %<
bR &S el 33ES daidzein® 2 WERSETH

E3] B. breve k-110%9} L. plantarum® 3 F=5 2 daidzein® A4
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Fig. 5. Hydrolysis(%) of isoflavone conjugates in fermented
soybean with lactic acid bacteria for 48hr at 37 C

AAAHl F & FEE9 phytoestrogenic material®] BAHAELS L
plantarum > B. breve > L. delbruekii subsp. lactis > L. thermophilum
o &A= E=A ey

g AR WE Vbl == Fig. 7o urEbdl mRel 3ho] kg 24431
ANX+= L plantarum > B. breve k—-110 > L. delbruekii subsp. lactis”}
90% ©l% B. breve$t B. thermophilum= 47%% 62%E UYE o]
lactobacillus A€ o] 7FrEdles Wty Wg 43A] 7t = AMSH T B
T bR EE A9 100%E HERo] A ZFol ol el E=A)st

+ isoflavonoid A& 100% 71sd Ao ISR el=

ol
I
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Fig. 7. Hydrolysis (%) of isoflavone conjugates in soybean fermented

with lactic acid bacteria for 48 h at 37 TC.

Table 32 W@ A 7to] W2 Daidzin, Genistin®] phytoestrogen S =
2 A Daidzein, Genistein® =29 Agw staFS yeldl Aoz g
Daidzin& 451.9mgoll Al F4F o & 24A17F &3 (0 - 315mg/gS e
WA ot obFe] &2l diadzein T& 24A 7ol A 6965 - 1434,1mg/g°] A
om "y ARAIZFFol = 1416 - 1591mg.gl 2 F7Fslo] fAakatel <] s
diazinel F#¥ o] Sl ol TRAAT o] & & F ATk E=IF TR
A Genistin® 772.7mg/golq o}, AT Oo R 2447 E3Z 853
430mg/gS YEFY oY, Zol=E 29 genisteine W& 244 7ol A
4459 - 621.1mg/gol o™, oE 48A7FF o= 7274 - 858.7Tmg.gl &=
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= 7tele] daidzinA® fAbarel 9@l geintinoll F#E o] & do] wa
IG5 ol &

Rl glol At BT HE 24A kool HEkEo]l = vEetwt T
FAEo TH9 isoflavones® THS 0.1-5 mg /g (Coward et al,

1993) o= &defA vk & Aol AREE Ak T ( WE, dEE

o}
=

ol
ot
o
+
X2
£

z

Audom FErpde s fabe] HyE

O

5

F2E 2002 ) o] o] aZehE $F2k(daidzint genistintdaidzein + genistein)
2 118 1.28 mg/g o= YElut. U4t F F5E o w 3 ok
Eeh2 o] &2 Chio & (1996)°l o8l 7 2+ 46-232mg%, 46-418mg%
HeE Busdeh olAZdE e I A4S FF5 R A o
gt 2 Zol7t e Ao deAd Adv. FH $2(1999) Ffrel EA sk
daidzin¥} genstin L.bulgaricus KCTC 3188, L. casei KCTC 3109, L.
delbrueckii subsp. lactis KCTC 1058, and L. lactis KCTC 2181% &
Al 7HR R &S 99.8 - 1047 % oldtha B aEkslT).
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Table. 3. Changes of isomeric isoflavones in soybean fermented with

lactic acid bacteria for 48 h at 37C ( unit : mg /g dry weight )

Conjugated Isoflavones |Unconjugated Isoflavone

Strai Hre (2= e s istei
raimns r Daidzin| Genistin|Total |Daidzein |Genistein [Total

Control O [4561.9 |772.7 1224.6 |15.8 26.8 42.6

24 [451.1 [807.9 1259.0 [35.3 24.3 59.6

48 1436.9 [866.2 1303.1 |36.1 11.9 48.0

L. plantarum 0 |352.7 [798.5 1151.2 |11.3 29.4 40.7
24 |18.9 85.3 104.2  669.3 542.9 1212.2
48 |nd nd 727.4 688.4 1416.2

L. delbrueckii
0 349.5 |790.6 1140.1 |12.6 31.2 43.8
subsp. lactis

24 |nd 89.0 89.0 813.0 621.1 1434.1

48 |nd nd 741.8 801.1 1542.9

B. thermophilum|0  |435.9 |801.8 1237.7 |15.6 30.2 45.8

24 1220.1 ]290.5 510.6 |336.6 531.6 868.2

48 |nd nd 773.5 817.5 1591.0

B. breve K-110 |0 |402.1 |794.8 1196.9 |17.2 28.6 45.8

24 |315.7 [443.5 759.2  1250.6 445.9 696.5

48 |nd nd 858.7 666.7 1525.4

* . Fermentation time, nd : not detected, All data are expressed as

mean (n=2, coefficient variation = 9.3 %)

4) & isoflavone?] o ~EZAA &3}

Fo EA3= isoflavone?] A<l A E2Q genistein® genistin®]
qrEZAY &dE FAHsAhFig. 8. Fig. A HE 3130
esterogen &= YEW oY genistin XUt} genistein®] ¥ $4-3%+
estrogenic &= YEFHTE 1 mM ASoA 71 43t 235 e
H o] Bt} & FLoAE estrogenic &3S YER A gkt o] g g
A= MCF7 celldl W&l cytotoxicityS YEFW 7] wjFEo 2 Az},

§
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Fig. 8. Estrogenic effects of a representative isoflavone genistin and its

metabolite genistein by the representative lactic acid bacteria.

AeHog Mes 4% ikt 379 48A17F a7 oA

of gr¥  oliaEehd wiFAl, daidzin¥t genisting &3] ThFE S| A
549l daidzein¥} genistein®. & HIAZH ow AHdFo

2 w57 ¥ Lactorr =, L plantarum ¢} L. delbrueckii subsp.
lactis ©] 7b el &S 2447 rE & 7} 7} 92.08%, 94.16% (Fig. )&
el o] Bifidowr el B. thermophilum (62.97%) ¥ B. breve K-110
(47.85%) Rt} W27 AP = Aoz nuEdh o] 22 A3 Fig. 3
oAl K= wpe} o]l ZF 9] B-glucosidased] &3 AAHE FoE
ARE = Advh Z AR HEd F oolaEdEe I (11839 -

12835 g /g) Bt HE 59 3heF (13511 - 1591.0 g /g) °] S7Hd A
ot

A7 %9 malonyl- 3 acetyl-glucosides 7} 7Fr&Eaf = o] vuj @A ¢l
AN sFEZR M7 o2 FAALY dedoe=w Fo rtE
A F9o 98l = isoflavones® malonyl-# acetyl-f%A4¢ dA%S 2
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s At (Wang et al. 2003). whepx] 2 Aol AR
L. plantarum, L.delbrueckii subsp. lactis, B.
thermophilum, “12]3l B. breve K-1107r+9] 2z} B-glucosidasex= 37%,
A3AZre]l wtg oA F Alge] ¥ isoflavone glucosides?]
glucosyl bondE &3] 7ZFgEaste], AA F8AE< genistein

daidzeing A ¥4 o2 AT = FE8TT2 eI

) A0 gEe] fAE BE A F o AERAY T}

ZHto]l EA8tE x4 Q] isoflavone?] daidzine, daidzein, puearine
¥ oA T EEQ estradiol®] NAEAA §3E w3 A= Fig. 99
7Zktl. o]E isoflavones estrogenic activity’} 7F4 =4 YEhd AL
daidzeine®] 1 th. Daidzein 0.1 mMollAl MCF-7 celld 24& 1.78 <
7F AlF Y 238y puearin? daizin A2l S7FeA] ¢ 9kth. Puearine>
AU Alatel ©8te] daidzeinoZ HFATEI LA Qo] fakite] <3|

puearines 7FriEdl AlZ ¢ Qlojof & Fo = AR FH T
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Fig. 9. Estrogenic Effect of Puerarin, Daidzin and Their metabolite
Daidzein in MCF-7 Cells using the E-SCREEN assay. All samples
were dissolved, treated 0.1 mM (¥4) or 1 mM (i) of each tested agent,
10(F3) of 17b-estradiol, in MCF-7 cells in MCF-7 cells and assayed,
as described. All values are means + S.D. (n=2). *™*‘tems with the
same letter are not significantly different.

=

st Zstol] EAlsk= WA <l isoflavoned! Kakkalide®} 1 #3]E&
¢l Irisolidone?} Tectoridin® 1 &3& <2 Tectorigenin® o ~E =A%
3= Hud A3 Fig. 109 113 2%tk Fig. 10914 estrogenic
activityi= Kakkalide® .t} 1 #3E<2 Irisolidone®] 7ZstAl e
Irisolidone 10 mMeol A MCF-7 cell®] <212 198 57} AlH o™, o
HE2EAZ AFESh= estradiol®] 10 nM FX9F FAFSE 295 BT
Fig. 11914 Tectoridin®} —1 #3& <% Tectorigenin®l A= Tectorigenin©]
!
A k). Z3lo] &4 3= isoflavones estrogenic activity7} 7Hd =4

et A& Irisolidone®| 1 2™, Irisolidones  ZujAlstel] 2 s}o]

14
Ol

Tectoridin =t} MCF-7 cell®] 525 £33t o4, Irisolidone .t} 7
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Kakkalideo| /1 A3ttt & A o] fFakatol] 98] KakkalideE A&

A% AL F glojor & o ARt

0.9

. e
€
c
o
™
Yo}
w 0.6
)]
m
< a
2>
= 0.3 |
©
>
o)
(®)
0
kakkalide irisolidone estradiol

Fig. 10. Estrogenic Effect of Kakkalide and its Metabolite Irisolidone in
MCF-7 Cells usingthe E-SCREEN assay. All samples were dissolved
and treated with 0.1 mM(¥4), 1 mM(E), or 10 mM(N) of each test
agent, 10 nM () of 17b-estradiol, or vehicle alone([]) in MCF-7 cells
and assayed. Allvalues are mean * S.D. (n=3). Those with the same

letter are not significantly different at p<0.05.
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Fig. 11. Estrogenic Effect of Tectoridin and its Metabolite Tectorigenin
in MCF-7 Cells usingthe E-SCREEN assay. All samples were
dissolved and treated with 0.1 mM(Z4), 1 mM(E), or 10 mM(N) of
each test agent,10 nM () of 17b-estradiol, or vehicle alone([]) in
MCF-7 cells and assayed. Allvalues are mean = S.D. (n=3). Those

with the same letter are not significantly different at p<0.05.

tt. & Table 191 4kt S Bifidobacterium K-110, K-111 %
Lactobacillus acidophilus® Z<toll &5l x4 <l isoflavoned] &
AHE S AR AE YERAT. 2ol EA4138HE puerarind daidzinS
Ake 4 AdE S Bifidobacterium  K-110, K-111 %

Lactobacillus acidophilus= YEFSTHTable 4). +8 A=d3 giAl=4

50



lo

2 daidzeinC® H3t EA9 90% olAo = YENEow  calycosine
10% ©]38tdt}. Puerarin®.th daidzino] §A ABEHAS o] daidzeinl =

AE S & F ARe ol HAIEL FAkTo uet zolrt AT
Yasuda (1995, 1998)2 H ol Al puerarin®} daidzing T4 o= FoI3t%
S u AHA AEFHE YAFEZEZE daidzeine©| At kAT ol &S

3 pueraring Fol13 FH WU} daidzing FoI3 FH o] Aol daidzein
shafo]l =kt Tk Aol E 45%9 puerarin® 0.3%2] daidzin©]
EA sty Aol EASE=  isoflavone  $EFol W] Fo],  daidzinX.th
puerarin®] 7pFitajEojof & Ao w AZHH. B5o] daidzein 3
A3 2 Fayx Za e Aer RauFa glow olyd e

daidzein©| puerarin® daidzin®.t} & Ao & Hi1E o] gt}

Table 4. The Activities of Lactic Acid Bacteria Metabolizing Puerarin
or Daidzin

Metabolic activity (Umole/h/g wet weight)

Microbe Puerarin Daidzin

to daidzein to calycosin to daidzein to calycosin

Bifidobacterium longum 7.4 - 455 -
Bifidobacterium breveK-111 - - 58.3 -
Bifidobacterium breveK-110 15.5 1.2 65.7 3.6

Lactobacillus acidophilus - - 28.9 -

¥ Not detected.

d FEES AN FRo mE FaAzl FEE9 estrogenic
effect® A3 A3y Fig. 120] vFeR Aok,
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H-1 K-111  K-110 L2

Fig. 12. Effect of lactic acid bacteria on Estrogenic Activity of
Pueraria thunbergiana(PT) extract. PT extract (0.5 g), which was
extracted with water, was incubated with 0.5 g (wet weight) of lactic
acid bacteria : Bifidobacterium longum (H-1), Bifidobacterium breve
K-111 (K-111), Bifidobacterium breve K-110 (K-110), Lactobacillus
acidophilus (L-2) in 50 ml of a reaction mixture adjusted to pH 7
with 0.05 M NaOH for 12 h at 37°C, then extracted with ethyl acetate
and evaporated. PT indicates extract of Pueraria thunbergiana
incubated without LAB and Sa is normal control group treated with
saline alone without PT. The resulting extract was used as a sample.
All samples were dissolved, treated 0.1 mg/ml of transformed extract,
10of 17b-estradiol or vehicle alone in MCF-7 cells and assayed, All
values are means = S.D. (n=3). ***“Items with the same letter are not

significantly different.
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g d et FEEo| Hlsle] wE zZt FZEo] MCF-7 celle] &4
S Z7MAAY. B, breve K-1102.2 Z 2825 wgAzl 7o g
Ao R HEAZ A Bt MCF-7 celld] 2415 Z7MA1A, AF&3 &
Abat

% B. breve K-110°] 7} £ YEyt. 28402 4 55
Ao 2 HE A 7IH MCF-7 celld] $4S A 7|22, 24

ar
=
EE2 Ad7] 9 2AE E8Y F Ads ez AZHATH

ftlo

Estrogen-response gene®] activator® daidzin, puerarin, daidzein,
17b-estradiol®] potentialS ZA}3s+ A3+= Fig. 133 #Z%ktt. MCF-7 cell
o 5 A %3+ total RNA°] ™3 RT-PCRZ steady-state c-fos mRNAZ
ZAFgE A3 internal controlZ AF-8-3F GAPDHmMRNAZF A &Aoo 2
Byttt 17b-estradiolS # 23 Fo] %= c-fos mRNA expression®] %=
A} olE A wE AE LS c—fos gened trnascription® A3 A A
t}. Endogeneous estrogen responsive gene® 25 ZXAMSH7] 9
immunoblot #4°% PR protein levelS ZAFS ZA3(Fig 13-0),
17b-estradiol®} daidzeinS #2399 W], PR protein level®= Z7}8}%

t}. Beck et al.(2005)2 direct-receptor interaction§l©] genistein<
ER-mediated transcrptione &4 3}A] 7], Lehmann &< daidzeinS %
W ml g Ee] 93] thA] equolZ tAFE ] 7FE 3 estrogenic effectE K<l
g st mEA A FEES fFATeE WE A7 estrogenic

_[C_)'_
effect7} <ot Adbs ol A+ A3t wAlstta & 5 U
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Fig. 13. The Effect of Puerarin, Daidzin, and Their Metabolites on the
Expressions of Estrogen—-Responsive Genes in MCF-7 Cells. MCF-7 cells
were treated with a vehicle alone, 10 mM of each tested agent or
1017b-estradiol for 24as indicated. (A) Total RNA, prepared from each
treatment, was analyzed for the steady-state c-fos mRNA level, using
RT-PCR assays, with constitutively expressed GAPDH mRNA used as a
control. (B) Immunoblot of the PR protein from protein samples treated as
above. (C), Relative intensities of RT-PCR (c-fos/GAPDH) and immunoblot
products(PR protein /b—Actin).1, normal; 2, daidzin; 3, puerarin, 4, daidzein;
5, 17b-estradiol.
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Zstel EAs= T8 isoflavonoid?]l Kakkalide¢t Tectoridin & o
At = 9lE A4S Bifidobacterium K-110, K-111 2 Lactobacillus
acidophilus® ‘}eE}F5EtHTable 5). 8 A E A3 YALE 2 & Irisolidone o
2  Kakkalide?} 7FF&3]5 o] Kakkalidone®} Irisolidones A 3HH,
Tectoridin 2 Tectorigein® = A= AT, Lactobacillus acidophilus+
Tectoriding  7FiE3ll sy, Kakkalide ZFrwdl&2 @A UERST
KakkalideZ 7FpFE a3t frikit2 B. breve k-1102.2 vebytth Z3}
o] = Kakkalide®] & #Fo] 3%, Tectoridin & #<S 0.3% 3HirHo] = F
8 isoflavone®]t}. Kakkalide®} Tectoridine 743tA AEHAET 5 Q=

frakit & B breve k-1100] %1t

Table 5. The Activities of Lactic Acid Bacteria Metabolizing
Kakkalide and Tectoridin

Hydrolyzing Activity (Umol/h/mg)
Strains Kakkalide Tectoridin
Kakkalidone Irisolidone Tectorigein
B. breve K-110 0.82 0.75 1.80
B. breve K-111 0.78 0.69 1.75
B. longum 0.39 0.12 9.8
L. acidophilus 0.01 -.06 1.05

Fig. 1404 Z3g f4bd daE2 dgdo] nviste] MCF-7 cell?]
TS °S FAsAR o, AMES fAbit T B breve k-1100] 7HE £
A YErsth B, breve k-1102 %8 345 KakkalideE irisolidone & =
QAAZI B2 MCF-7 cell® ZAats Aoz eyt oge Axs
3 FEEo] YEYE estrogenic effect= tectoridin®.th kalkalide7} ©]
= AbE =tol]  whep gepviar & 5l o] olf= 23t
FAH o] tectoridin®] o}y &}, kalkalideo] 7] wj&-o]t}.

o
)
=
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Fig. 14. Effect of Kakkalide-hydrolyzing lactic acid bacteria on
Estrogenic Activity of Puerariae Flos (PF). PF extract (0.5 g) extracted
with water was incubated with 05 g(wet weight) of human fecal
suspension (or isolated bacteria) in 50 ml of areaction mixture adjusted
to pH 7 with 0.05 M NaOH at 37°C for 12 h,then extracted with ethyl
acetate and evaporated. The resulting extract wasused as a sample. All
samples were dissolved and treated with 1 mg/ml(£2), or 10 mg/ml (F#)
of PF extract treated withhuman intestinal microflora (HIM) or intestinal
bacteria, 1 nM (N) orl0 nM (1) of 17b-estradiol,10 mg/ml of PF
extract (), or vehicle alone ([]) inMCF-7 cells and assayed. All values
aremean = S.D. (n=3). Those with the same letter are not significantly

different at p<0.05.
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Fig. 15+ Estrogen-response gene2| activator® Kakkalide,
Tectoridin®} == thAMAHE 17b-estradiol®] potentialS FAFsE A x}o|t),
MCF-7 cellel Al A %3+ total RNAO| tha RT-PCRE steady-state
c-fos mRNAZ %A} 23} internal control® AF&3 GAPDHmRNA7Z}

A& o7 eyt 17b-estradiolS A8 3 Fox c-fos mRNA
expression®] FEHATh o5 A3t wag AHELS c-fos gened

trnascription’= 24 3} A]# t}. Endogeneous estrogen responsive gene]
55 ZAsH7] 98] immunoblot 41 2% PR protein levelS ZA}SH
A3 (Fig 15-C), 17b-estradiol®} daidzeinS 8 3t9<S w, PR protein
level'= S7}slth. 53] irisolidone 7J38}Al transcriptiondtt}. o] <}
Han 5(2003)2 #Z3tolA 2 g kalkalide® FUnAEZ AAIA
Fow FoA Fo39S uw, irisolidonel = N2 71 Hrlal st
At Irisolidone F Eo&yel ¢4F s= &d% vt oA Aot
Han %(2003). Tectorigenin= tectroridin®.t} 7+H. S & 37} At H
AT+ Han 5(2003). web 2AFol4 2355 B breve K-11022
Uk g A7) W kakkalide®} tectoriding irilisolidone®} tectorgenin©. = THA}
], of7]o] TWoJslE &AE D-xylosidsase’t #ojdttia e A vt
(Park et al 1998). wWepA Z3} FE=S fFildoew TIAIH

estrogenic effect’} A58t ZAyE o5 AF Aol FALStta g

PN
T AT

%)

2

o
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Fig.15. The Effect of Kakkalide, Tectoridin, and their Metabolites on
Expression of Estrogen-responsiveGenes in MCF-7 Cells. MCF-7 cells
were treated with vehicle alone, 10 mMof each tested agent or 10 nM
17b-estradiolfor 24 h as indicated. (A) Total RNA prepared from each
treatment, wasanalyzed for steady-state mRNA levels of c-fos and
pS2 by RT-PCR assays withconstitutively expressed GAPDH mRNA

used as control. (B) Immunoblot of the PRprotein from protein samples
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treated as above. (C) Relative intensities of (A)RT-PCR products
(c-fos or pS2/GAPDH). (D) Relative intensities of (B)immunoblot
products (PR protein/b-actin). 1,normal; 2, tectoridin; 3, tectorigenin;
4, kakkalide; 5, irisolidone; 6,Puerariae flos (PF) extract; 7, PF extract
metabolized with human intestinalmicroflora; 8, 17b-estradiol. All

values are mean *S.D. (n=2).

t}. Pytoestrogenic activity®S 73tgt &A1 9] A%
1) Phytoestrogen A3+ A4 z712] AA
7h) gkdAl e A7t
B. breve k-110¢] & FEE2 daidzein® A4 &0l 100%= YERS:

om, Ay At TRV 2 doju, 549 w8 ES TAMNZ

T 9S Aoz FAHEH B breve k-1109 AR AL FAEATH A
S Ao 712l g7 o] Q%= bifidobacteriay: LAY HIME -8
3 =2 2AS 2AEE ZAd @4 F slyolu. ZEGE IFIAR

A 0.1% ascorbic acid % 0.005% cystein-HCIS #7}sle] Bif breve
k-110°] S2oll m A= F3FS =AM Z3= Table 63 2tk Ado+=
izl 49 WEE 1g9 270 X 107019, ascorbic acid #7134
533 X 10'& ey 9491 ascorbic acid® H7FstS W #57F &

7} . Ascorbic acidE H7Fst A -, Bif breve k-1102] colony 3 B 7}

= 7

_

= geE ma otk dejnE, oF A% o)

ol
Ho

bz,

ascorbic acidE % 7}slo] &3kl
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Table 6. Properties of soybean fermented products by addition of

reducing agents using Bif. breve k-110

Reducing agents oH Acidity Microbial accounts
(%) (cfu/g)
Control 5.29 0.474 2.70 X 10’
Ascorbic acid” 4.85 0.812 5.33 X 10’
Cystein-HCI? 5.15 0.560 4.97 X 10’

Y0.1%, 20.005%

) A7 ARl A3t
1) &%
Table 7oA A lactose 7}l <& w42 F2Ao] 7174 wol 3

o},

Table 7. Properties of soybean fermented products by addition

of carbohydrates using Bif. breve k—-110

Microbial
Acidity accounts
Carbohydrates pH %) (cfu/g)

After fermentation

Control 5.61 1.462 2.02 X 107

Glucose 5.56 1.370 3.26 X 10°

Lactose 5.59 1.406 7.40 X 107

Maltdextrin 5.56 1.389 3.30 X 107

Raftiline 5.55 1.167 2.67 X 10°

Raftimix 5.55 1.434 1.90 X 10°

Trehalose 5.55 1.404 2.13 X 10°
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(2) A4

Table 8914 A& Wz #57F 107 H]3] casein acid hydrolysate
HA7MAl 10° cfu/gh 2 A= Ao, 979 casein acid hydrolysate©] €]
o dads H7e AFold 9 2ol dojgrt. AAUT
trypton, beef extract @A7}ol <9l&l Z+7F w57F 560 X 10°, 450 X 10°
cfu/g7HA 5 7}8F S et

)

o
=t
+
o|N

Table 8. Properties of soybean fermented products by addition

of nitrogen sources using Bif. breve k-110

o Microbial
) Acidity
Nitrogen source pH %) accounts
(0}
(cfu/g)
Control 5.89 1.284 1.18 X 107
Beef extract 4.85 1.941 4.50 X 10°
Casein acid -
5.93 1.385 3.45 X 10°
hydrolysate
Tryptone 4.51 2.393 5.60 X 10°
Whey 5.69 1.389 1.96 X 10°
Milk 5.75 1.302 5.00 X 107
Soymilk 5.64 1.365 1.89 X 10°

(3) F71d++

Table 994 * ¥, ammonium phosphate monobasic, ammonium
citrate dibasice] 1.66 X 10", 1.38 X 10"cfu/ge 2 control 3.88 X 10
cfu/g ¥lsll dF7F S7Fstdtt. ol ol Adudh vhaed, A4 HI7ME
ot F71dF<9 H7b7) Bifidobacteria®l F2)o o A &S v A

o PN
= ¢ T AATH.

Al

N

rr
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Table 9. Properties of soybean fermented products by

addition of inorganic salts using Bif. breve k—110

. Microbial
. Acidity
Inorganic salt pH (%) accounts
()
(cfu/g)
Control 5.80 1.189 3.88 X 10’
Ammonium chloride 5.53 1.313 2.38 X 10"
Ammonium citrate 1
o 5.60 1.418 1.38 X 10
dibasic
Ammonium phosphate 1
) 5.66 1.427 1.66 X 10
monobasic
Magnesium sulfate 5.65 1.269 1.42 X 10"
Sodium acetate 5.71 1.268 1.64 X 10

ol

et wa #AHF A=, pH, 5= Table 1001 YERW AT pHE 2

AlZrol Al whel AP A v Atk SUbe AT dae 2 - 1

\]

Al ZEAbolell F A8 S7bsl A R AFF 36-48A1%F Aboldl Hil wrE

UelWled, B breve k-110 5% 7} 953 X 10°~2.46 X 10" cfu/ge
=
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Table 10. Properties of soybean products during fermentative

time using Bif. breve k-110

. Microbial

. Acidity
Time(hr) pH %) accounts

(0]
(cfu/g)

6.00 1.189
2 6.00 1.188 3.38 X 10°
12 5.80 1.418 1.38 X 10°
24 5.66 1.487 9.66 X 10°
36 5.00 1.509 9.53 X 10°
48 4.80 1.680 2.46 X 10"

AEAoR FEAEANA drdely FardHo F7]4<Ql ammonium
phosphate monobasic®] B. breve k-1109] F2lo] & 94a&S 59, A4

RS FEY S e BEAGE 3648470 ATk

2) Phytoestrogenic activityS 743} 2419 Az =4

7h 39 AE daEe 4 1x 54

(1) Ha=e] s20xA 2459 FAkts

Bif. breve K-1100.2 WgA|7l #gkol] T3 1

3RS ul, Table 11914 A& glucose A7FA N 52 A% & AFF7}
F T Mg 5% 54 Raadrt vk 19

o = raftilose p95= AFF7F 7.60 X 10°,  trehalose= 6.92 X 1082 1]

Zurt AdFrt ol FAd%x Z3vF vewt 2y, 7o B

Ml EA4 raftilose p9oe SHA0l Al olAS HIe 54 dxEe

Az 7A47F o= Ao AR E AT

884 X 10°% 871A %
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Table 11. Properties of soybean fermented products after

freeze drying by addition of sugars

The kind of Acidity Viable cell count (CFU/g)
cabohydrates pH (%) Before FD” After FD
Control 4.48 0.724  6.00 X 10°  4.78 X 10’
DE 12 4.34 X 10°
Glucidex 12 4.34 X 10°
Glucose 8.84 X 10°
Raftiline GR 4.08 X 10°
Raftimix 10 3.04 X 10°
Raftilose p95 7.60 X 10°
Synergy 1 5.60 X 10°
Trehalose 6.92 X 10°

FD" : freeze drying

(2) glucose =4 B3 &3}
Glucose &= Bif. breve k-110°] Wt B3 Frhs =i 918 2
g 5o glucose 0, 1.5, 3.0, 45, 6.0%Z 7]l = wwkdk & -80%
deep freezerol| Al 24A13H&QF 5 A% &4 AZxZ7|AA Az AAS o A
4+ Table 1201 YeEFWAT. F4Ht 52X S A ZA glucoses: LI E
o F=E= HUteds £ FHdstel= glucosed #H7F ==
3% Atk 28y 2 o] 9] glucose FEANAAE FolAel Aol glle
o 93y A AIES BHAv a8y dlx2a Y glucose H7Mol 1g%
2o Fe #E #ESAH st dE glucocse H7FE gk S &

s wead F A AFSE U8 348 A0 @ & A

At

ﬂlﬂ!

)
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Table 12. Properties of soybean fermented products

after freeze drying by glucose concentration

The conc. of Acidity  Viable cell count (CFU/g)
glucose (%) P (%)  Before FD*  After FD
Control 4.51 0.711 3.86 X 10° 2.98 X 10’
1.5 2.13 X 10°
3.0 5.62 X 10°
4.5 4.90 X 10°
6.0 4.71 X 10°
W) 54 Adx daEo F5Y94 54

o] THEALEE XASE A= Table 130 veRQATE FobAd, A g
Mo, AelZAl dFugE, gAEEe] o2 S50 93 anti-caking

2H7F e Aew vetgon, AojlibAdE= caking A4S WERA
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Table 13. Effects of anti-caking by anti—caking agents during

storage days

anti—caking agents 2 days 3 days
Control 6.392 = 0.547 8.746 £ 0.319
Calcium phosphate monobasic 4.969 £ 0.160 8.125 = 0.203
Calcium phosphate dibasic 7.380 = 1.105 9.002 £ 0.245
Guar gum 4.770 £ 0.609 7.945 £ 0.106
silico aluminate 5.052 £ 0.247 8.817 £ 0.565
Calcium carbonate 6.260 £ 0.754 9.120 £+ 0.864

slel AROIA caking oA FHIL X ol Azl
AL+ 0.2, 05%E H7bste]l 2 &35 FAFsEItHTable 14). 1
A}, Fobda Hemyt dvFel wAYAS] $5F EE Lehi

.

Ak v,

Table 14. Effects of anti-caking by concentrations of some

anti—caking agents during storage days

Anti-caking agents 2 days 3 days
Control 2.064 + 0.452 5.555 £ 0.055
Guar gum-0.2% 2.143 =+ 0.418 4.954 + 0.645
Guar gum-0.5% 1.788 £ 0.398 2.524 + 0.267
silico aluminate—0.2% 2.175 £ 0.566 4.667 £ 0.231
silico aluminate—0.5% 1.530 £+ 0.088 2.843 + 0.109
Calcium phosphate
] 4.229 £+ 0.183 -
monobasic—0.2%
Calcium phosphate
] 2.807 £ 0.271 -
monobasic-0.5%
(3) A7k FEE B 54 24
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Told ¥ AgzA dFuES 727 02, 05% Mg dgEo o gt

7|E RS FAEtH(Table 14). A, mouthfeel 2] 34 &Fn]Fo]

Table 14. Sensory properties of fermented products by addition of

Anti—-caking agents

. ) Overall

Anti—caking agents Color Mouthfeel

acceptance

Control 6.00 £ 1.15 5.14 £ 1.95 5.00 = 1.63

Guar gum-0.2% 514 £ 1.35 5.29 £ 1.50 5.86 = 1.68

Guar gum-0.5% 429 £ 1.11 4.86 £ 2.27 4.71 = 1.89

Silico aluminated-0.2% 6.14 £ 1.07 5.71 £ 1.70 5.29 £ 1.80

Silico aluminated-0.5% 3.86 * 2.12 4.86 £ 1.46 4.86 * 1.46

ARH O R 37 T 48 Azt WEaZFANA, b breve k-1108 Fof &

¥ isoflavone glucosidesE A3 7hgeidlste], A FE84E<A

)

genistein?} daidzeing ¥4z A 7= FE8TTE UERLOH, o
E %1352 estrogenic activityE YEIT HEES fAbrS FHos)t

st FAAESAE We £3HZ glucosed] H7F TR 3%,
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7h FEas AAE AlE 3 A
A St s S22 FEAACONR, ) =718 AAT B
ol SFE(121T, 104 SAksta W23 5, Almg e 36 &

= F7Fste] 287 blender= A whA g vy H(121°C,1548) 8o
FEm Aol A wgd FAE B breve K-1102 A& %9 2%2 3
sk F 37TolA 48A17F wastdtt #E % glucose 3%, anti-caking
sARZsY B AlAES AxEA

F< EFY PTHI00 mL)dl 50 GB o] 5T 25T

AxgstHA] T4 2 s 5A4E AN A= Table 160 YeERU At
FE 825 x 10%]%0t. 5Tl ¥ HEES AFeUS o

A 6ME7AA T WSt A ko, A SHEFEH AAE S
P doixion, A 671 dolM= & Bt
Ak oledt A A S/fdelA F
of EAlste AAEEC] Atgiste]l o]HE MAGE Zlow dAHEHIH
25CeA T HaEES AFsds Wl A% 2HL7HA de] Wsts =24
IMEHEH dE7E gasdon, AAFAY LA =

b ube] s 540l yme o ol 4dL 5T wIMARE
Foll A= ABrtEol Absfste] o]FHE wAste] AW At HE Bol

A=
=Rvasi wE FRaEe AW FE7Ie] of dE Ady

=
ftlo
2
fo
r (
ot
B
>
1o
)
fols
!
N
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Table 16. Viability of B. breve K-110 and sensory property of fermented
soybean product during storage at 5Cand 25C

Storage
Temp. Property
()

month | month | month | month | month | month

793 X[6.39 X[7.02 X|6.83 X [7.86 X|7.77 X
108 108 10° 108 10° 10°
Color 4.2 43 4.2 45 43 4.2

Viability of B. breve

5 Flavor 4.0 4,0 3.8 35 3.0 2.0
Sensory
Property Taste 4.0 3.8 3.8 35 3.2 1.3
Overall

4.0 4.0 3.9 3.6 3.1 1.3
6.38 X|6.03 X[893 X[5.38 X
10° 10° 107 107
Color 4.0 3.8 3.8 35

acceptance

Viability of B. breve

25 Flavor 35 | 30 | 23 | 15
Sensory
Property Taste 35 3.0 2.3 15
Overall

3.5 3.1 2.2 16

acceptance

Holl 2ekE121T, 1089 A
ARl B. breve K-1105 A8 T &9 2%= HE3 5 37CA 484
7 gt waE 3 glucose 3%, anti-caking agent?l TobAS 0.2

sANZSY B AAEES AxsIAT B AAES E
1 PTH (100 mL)ol 50 G¥ 2o 5Cef 25T A st o4 2 &

s 545 XA A= Table 1761 Yelideh o v =71 &
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Table 17. Viability of B. breve K-110 and sensory property of fermented
arrowroot product during storage at 5Cand 25T

Storage
Temp. Property

(C) month | month | month | month | month | month

1.02 X839 X|[7.26 X|7.88 X [756 X[ 697 X
10° 10° 10° 10° 10° 10°
Color 4.2 43 4.2 45 43 4.2

Viability of B. breve

5 Flavor 4.0 40 3.8 3.8 3.6 3.8
Sensory
Property | laste 4.0 3.8 3.8 3.5 3.6 3.6
Overall

4.0 4.0 3.9 3.6 3.5 3.8

acceptance

9.85 X[894 X[6.93 X|5.77 X[1.33 X|5.77 X
10° 10° 10° 10° 10° 107
Color 4.0 3.8 3.8 35 3.6 35

Viability of B. breve

25 Flavor 35 35 3.6 3.3 35 34
Sensory
Property Taste 3.5 3.5 3.8 3.7 3.6 3.6
Overall

35 35 3.6 3.6 3.6 3.6
acceptance

1) HACCPY 718
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HACCPE  9dl &A% A (Hazard Analysis)¥ T3¢
Control Point)e] % ¢Fx}Z A “a4” = “Q3l e~z da] 7" g

s,

HA : CCP

LRI LRI

WEHE &% BoE als oA Bl ZhA 2] Aol G L] Ch| 2 =X 3l
(1 i | . E { TI] Oemis T (= el M erllE = e

spefats A" ovse, FaBePold WEA BEHOE Bl
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o
Ach
2

AE A o2 HACCP® 2#F9 dAEHH Ax, 7, BE 718
GAE AA HAFauATE AAG] A7A e 2 dAe A A e 9
Ae AMeLE e, ol TRA LR #Asr] AT TS
ARt AgH ol AA AL L&A AFR AFo AdHAS Fgn
a7] flgk Al BB AA G T F AT

HACCPE A AAHo=Z 714 axpdola &4 4% okd #g

AAZ QAT gom ulx dE
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2) HACCP
4F Az - 7bE 9A 2 944004 HACCP 482
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HACCP #XE 74 & o =H

HYRT=E I
el o Bl

LEEES
1

HACCP 2| A%l 4

1

HACCP #2|7|&M &4
M, 2

HACCP AlAMe| #7158

72

w d



!
il
o
B
K

el

7} HACCP #x1§

914

)
=

)

S|
=

AR

-

wope] Agow T4
4

XA o]

|

o= ¥@9d HACCPE 4

R84

s 7

3

s
=

&
-

=z
T

37 9l

5

[e)
Sy

k)

H
R AN TRE

2wle] 3

= Aoz Atz

kv
™

‘l iy

HACCPA]
/]\_|

o

B

)

al

) e
L, A, A=A A,

wh

H

TO
~I
Hlo

B
14
]
;0#
ﬂo
Mo

A,

"HO
)

A

eb) AlsF

2

=
=

A

7o
NI
o
Lo

1
o

A A

=

=

7

o

‘H b=|

I

_(H

1

kel
R

73

Qs o

[

_(H

1

k)
hA

-

[€)

A7}



HACCP #¢71EME

-

R

3

sk
=

-
X

HACCP #& A

-

R

3

°

uh) HACCP #e]7]&A 2

HACCPH T4, Al
uh) HACCP

1

kel
=

oy X T e i
o 1] oo R <
) .
5w < Z -
3 OT_ o ‘Ql
mnh ol o o
mw wn R =
! X = o
W o) e =
A ol G "
" B o el
ﬁ M T ol T
i} Bo
w 2T 3
=y oo of R
ol R T @ N Aﬂ_uo_M
— ]
Mo mm o oo Ca
]ﬂ ‘)AI @.M = 3 ‘N -
T ™ 3o 4 —~ T
T T g W §
L X = Ho & S
Se T3 R oW o o R
M o Mo w_/r T/ M m% M M ol
Lo B oo o L N O =z =
1_,.Al _E-L _ "H Hl,._ Wnu = =
T o oo g Wy y
N > = & T B
AT B DM w mﬂ o oW
- ~ O
¥ ® W g S oA
& F WO 2w oL S 3
Mo AR — s " @ Hin an <
53 < ;
© W T U g T
B~ ° i T 9 )

A&7 o2 HACCP #g

=

=

74

Aol o A

°
p 4

b}

}of of

°

3

2 fA-RgEolol sy, y-29¥ HACCP %2 7
of ¥k

o
7



e T B HACCR Pard| B0 S

-l I S W '
-SuaE U R .
- I i
| "
WA T FUMCCR P8 B8 A W
-SR] Lites] STNTME =AY
AR S LR
Ay
BERAN R L ES b RR Ll ] BUEN, R
ot g2 AP e TRETER e 4 LT
Panl 1 P ] ] REEANE BHR
- : ! i
SLEE
GO me | D | o o
COM | EeohOTAPH! | BARSREEmchl | WERESE | G | demiew | BoD
BY | b | BwMEnmces | gejgcey | N | dved
Larwia a7 BT | Bzt ANs
ORDT jogenes e o s [E]] p Tt
wumn > | T
i Y| A% W | W W | W
Lpe il e s | ECEERATG | 15 [ 1] gt i)
~pEam | swFNER s
| T | ] oowe
| ¥
S S e ST Parea o e BIE S B Wt
S Ty Lo 7 WL R T
o B ES Wi R A ALY e B
BT AR SRR R S R RS B

4) Akt W - A

2

HACCP @ AgL T8

=, ZYEH, A=A,

A%, 554 e TEE

L= ’

T E e HACCP A€

75



007
N
2 5
Q N
s iy % A or
OOa = MO nwO ,Ul oA|y ZT
o ojn -
% M = o i <] mO - o
oy - o 7 Mo e
= -~ N+ = o oo W Nfo
ki " S R i %
Th < = . 0 0 .
o W o od_m S iy M/‘)L ok o T e MT
= = <° NP r =0 TE of
\u) e & B o 0 ™ %o W N o 0 i,
i a2 = oo S A >
0 o S == 3 cs <° B w0 ™
= oE RO wom o Mw o ok o " g o
F R Z ﬂ%m%iw =7 e i = X oE
S g o ~ "
= zﬂ W om i MM Jux_ e o.f ﬂ.ﬂ ono ‘_._.ﬂﬂ © ]_m - X e < \_ﬂﬂ WH Jmm
T g T D E 5w By = T = BT o
) o I oF 1@@%? ale = g DR
o .. 0 gl m, B Wo @ .. o MH = N N W.L 0 \Ul _ PN Ho oT Nro _ﬁ X,
o S u\um i © joxs ° o ‘ﬁo| WII T orlEn i 1ver X _- % ~ g ol
Jusov.q,EDvo ;%ﬂ,:n,_@r ;obﬂongPnano%A%V%zT
He K Rl g = I R Tlow 2 [+ - HPEWE% T % o
= ﬂ%o]om\ = TR 5 - T O AR ’ T — =
K|S0 F W% ) o R HO R : oK
T o xAL 0 < UTd s Lo ALO ~ 7L e — . =)
= of|®© X0 i ™= L W =0 T |mo X = X0 i
- i) e el b T [ M =
5 | T oR(H o |p W 5
|12 =3} = X
o | o o ™ 23
7 o T e &
0! Or | — —_
B [m e T | X
= N oF I
< | o i
. N mK m Mm N o ° ~
m || - o = =0 o Wn
% E_l n_”on = ml\_ o} WL—M =K =K \.wwo
it R i Foloou . e3
= 63 T
R & S E . =
= = Xo ® o]
< X <
B = U
2] ﬂlw
~

76



M

o

=
el

T
1o

PT ¥%(5g)

~

7

7




MRS uj =]

A%
o 2}

7F4=(59H)

o
xo

Hj <
PT ¥%(5g)

.

2]

78

Fig. 17.




o}

3

= A

[e]

dH] &

0!

7t AR E v

ol
o
Al
dlo
N
;Cl

o

1

9
yal

3kef of 2}

9

ARdE ol

tH(B. breve K-110)

]

9
el

=

3

[e]

o}

}

F210%° cfu/ml)
[e)

37CAA

or
4o

A7

SERE
o3}y

w2

el

do
ok

7h

of 2}

rH
el

(4)

(5-2)

10
15

16

79




N i =
o o X
%o e A B F| = - |
o N Il I = s = G
N Bl il Mol el B B NS GO I <O o
2 | oot |woRtRole| T | m | TR | | wR i R | KR
T |mren|eRen| B | By | B | ® | A O I B i
TN | IR | < | oEeR | oEE | = B5E ) ) AT | it
AW_ e o o ) = e — : TR | <O |G
of T = o
3T BT Y FTIE EY T BN SREET NET BT
N N N Z Y N AN 2> S N g 3 o o
o = = B IN as = g o 45 “3 z
= = X° | i - - = = = .hnua
N | X o o
NIZ g o | uo o | op J
mo | m oL K B 4K R o o o o
e g = oK K o iy iy a
o | X op o o o olp
= R R Al B odn | dn o
<R HL A K M K M M K wﬁx wﬁ
H1Nlo
g | ¥ - Mol o K BRKjo
_ S |ww | ST A N P ol i
3 E I U - 1 I S O - T S
=0 Mool T | N o Mo |3 . of o B o
Gyl MOMAII m_xﬂ—l 3 o %0 | T ‘MN_EH_ < Mo M]ﬁ o
0N { ~ Ho N N " T %O
AT I S O I T sl Gl i ot S O Fo
~oF | WER | W |~ = | = LGN IO G N B
= = i _D N PP ®| WE | P | R
= | % e 2T TS oy
< e [4F " N T 4 £ ﬁw
= ~ —~ L O _ ~ ST r
= 70 o |4 2 | g | ok ﬂ éma w| P 455 .
oF e o || ow | @7 | b S | = o S S -
Eony o= No3m o \mom.?lu‘_ Nlo Ear:ﬂ] 9”0(\ _ % .wd Dnﬁ al]
= = > = ° morurel | ol | _TTed| o
i W < Elcyny
oF BT
of

80



K T zn
- {
= | ™ |w " o T 0 T
Zo | A |4F — A = W W W
" = w W ol W
L I S 2 = i %o A |Lml
2o | VX || KR < GICS wx < < < 0
T | W || TaHo G o E TN TN RN R R
B R | AR | e = YA NUARTo  |RUARART
TOE |ROE| oMk X < R oZ BE = AFRAE R Ao
da | 8 1Bl oF = = = = = =
O3 T o o o o o o o o
55 | 3° (25| 25 | 25| 28 | 2% Z 3 Z5 | 2%
o a < < < = < £ £ =
~|=e W_AW ofn ofn on ojn ofn on ofn ojn el
L] K| K K K 3K 3K 3K K 3K
TO—
B 2| o | ok o ojp o o o o o
OF| zn | M| A K o i o e A
Mo - ol | W (R aer A A T
N ! Bn H o | W HoNF 53 53 =K
- |= |° o M B | oy - - g
0 e o | =% 4 =K K _
Qﬂ n 5.0 X ﬁoT
=iy 3B Nlo Nk oy | o’ W | — ™ Tw T M n
a2 | Hol | e Tt | K o | R %05 B2 w5 Bn o
o Ho Ho Ho = i TR 1 o) ol ol H
i N N Homy = | Ao | B GR F F AN
R | T = N R | B A oo | BERT EK N N N N oA
T @ - oa bl S._.S8% w
T = | = NSRS %O ~
g4 | | T o T = A 2 S =3w i
g |oE oIxE o w gH e 4 )
a [#Z Ml iy Mu_. of i T (TS gt 4
Ppe| T | oL |Hes| = EOS | &S| Ne® I
m | O oy @M &) . m O ~
o7& o, Fo A
wm M55 A ~ do
R PSS o AF

81



RES
4ol 94 e

=
xr
—

N
o)

%o
Ho
ToR

o)y N

T
R
IR

o =

o

Ehl

¢ 4

h=1}

of
™A
B
gEnlet

o

ONE
o
o B
NN

NO
hazard

NO
hazard |Ad4] 37] A#

Hazard

NO
hazard

Hazard

NO

hazard

hazard

17}

G

Ko R
=]

BT

o

B

M

ojn

K

op

K

A9

1o
e

Kol
=

e
|23
=~

op

A

op

HH

o

o

o

B

po"oT =T
moﬂao
1 ey
&ﬂw
FwF
T

A

ol

%wo
Ar

M

zp !

TR T
~—y=
X 0K

X BHR
LIl

alal

=o
B

N or
Moo

AT

=
o)

o' g
o) o]

—_—

S o

o
BE

—~—T0

<X

o o

N Ee

K

I

T IH
T

T
Hom-

Plol =4

o

0

i
jat

BK

i
T
,.._NO
ol

mo

Ik

44 Al

B|*

m

kol
il

alst

.

Table 21.

—_

82




S a,
o, o | |
S O O O S ok sk
S O
Lo gl .
N~
,W_ﬂ T AN
M A
< o -
o) T T
w0 e i
— o]
of of
AR
T
= N £l N N
ﬂw N o o ° °
] Nazhey
(KN
1_,ND
a T A -
=l T 7O o M= 50 G
of | B R ) ®| w¥s
~— \'H < T il b >
No| iz T 4 W0 ﬂ%ﬂ%mﬁoﬂ
T Tl BN i
. T BT R
uﬂﬂ_ U_.L = 2.#0 ,\% O,ﬂ O.ﬂ 5 —~ O.ﬂ( ~ N
o __ Mo
il T 1oﬂm £l Twi | 2 %
o - 2 R ﬂ“_ —_ —_
w 2T | T T e )
- i z " T ol iy
Dl O s =
A== = |2 = .
X o= |2EE | =R ® T FE e
= oF ekl S
N [ e 4 oF i
" A | ek fn HOEKE  |EOm M
. g i i TORKTES My
g — m m o
:ﬁ X Ju A
3§ = Mo < i - v
| ok X mv oF i @o = P
M X ” = R = 4
SRR | Ho &0 -

83



A} A

7

=
=

T i
L .«
=S o o
o @ IS
= 3 =
n ==
AT = g
= XX
%o 63 ) T
Mo w7 & mﬁ
HoOT R H o
woON N T
% = B W%
o — ~ ==
Mo o o X NoOE
= .o Ko =
ST N I K K e
B T Pl -l K i~k
=Ry Tel®| TXITRXS
N g M <8 | 9|y N %W ™
ol TE |y [N | N o B
W= < =0 KO = X

el TP BRI xR I

Rl P e L

3 ~
| ® W o T o TR TR | TR R
| o T |G| Bl
PG| Hzo R RBR | Ho | OF | O R Moz
«M.D” O . . . ﬂvA.H . . .« O+« O -
g T | do g
|8 | T | e i w o
Mo | O|oF | PR ~
TR ER jo A
=N T8 70

Table 23.

84




85

2 =
o —
X o °
py K r uE ,
= H T
i) ) o " >
3 [ 0 & o % .
o N T S M
— to O = o
% < ™ iy O i Mdﬂ 3
5 icy T N o - - XA —
o woRT o ey F 0
70 X X W < o
B o < o Hox B op 27 ofp
4r 7 = noy w o ¥
! # el - <0 < 4 o N — ™ e
o 2} i UNOS Njo st ﬂﬂﬂ@ o =
- w ™ X W% o < o o . °
M# <° ] = X ol Mm oo T T o = _ =
| ° = |~ T T o e <0 P
™ = < ﬂﬂrmo B o’ X T ]ﬂﬁo : =
=« & P PR X T ozwi < W o
S c | ' o E%Vuuov T~ T ~ o TF
. N g s 0 ~ 0 31 N o Ay
pol A S S ok Ar g ol Al iy X Wu = o R %0 2
: 3 il mﬂ}i W Gl Hin ﬂue s X o
sl IS ~ Jnlxo]A,l JaLP Y X %o X o
el r &l I z g e SR
. 2| o | < < 2 W — W 4r EREI <0 — W o
| o g o | & zﬁwzrge < i pw Gl = ¥ 5
W | 2 7 | % %5;4@ s Mﬂﬂprh Ch O
JlezE B E 2= TEEELT FezsT T B
| ! 9 A - & e = i o 2 X% MR M i_ﬂ% NS
R <7 g S XA = o X Il re = i — In ~ & -
4r (8 M) ws | & 5| % v | I o mﬁ%%% W ﬂﬂ%vﬁn <5 e w4 ;#m
e | o o] rn R 4 2% = | R Nroquizﬂmﬂmm e mﬂfruﬂﬂi_.ﬂrmm o B T p iR 1o
K i S| ~ Zo 10 T F SN e ) ! TR o ar KO o’
Y | R T o e ! W o & oy K p i W r Bo N mK O BT
&o a, : . ﬂm_v m EI_,W Ex_adﬂ ,WUNrLﬂrU XOQHWUWAO‘MVIQELC% ﬂﬁrﬁ Eﬁﬂ:._o,ﬂuﬂ
Ho @) | T do o | NEN et s ,Eummo ] < - N 1_,_AI17.A| BN o ﬂ]eL. T
SIEIxE = e e e ~ | e fflgjaomoglléjﬂ o ar L
BN ElR| - |0 Evmomoﬂ&zlﬂ dﬂau%w% P SRR
IPETIE ErEraTEIl] 25« [T o
Emomu = : wuﬁm“ﬂfuf%muxau SE o ™ w&%ﬂ%%
o : ogomoMﬂﬂr X o lowoﬂaﬂ 3
,‘W.h . . ~ ;onMO 20 D_1 Zu n_/g‘ﬂ iéaw
o : ¢ Mo & PkuﬂuﬂLP
- e |Ofk S g
Mﬂwuu - O = 1p s
= | o Fo | do o - O%T
ﬂﬂ .
= FR
o
No ER
T




Phytoestrogens 733}
o

A2 4

)
pEeETE X
el o g
%ﬁwwwz% o F E M i
T o = o o 93 f = =
N 5 &= R, W6 o Mo T K3 of W < o E 9
o 7& X Kﬂ‘_ﬂ Oﬁe ‘Ul =0 < l o R EO X # H‘_ N ER .mmo — =
IS o P . bl Ao o T S ot
Jo X W o4 o), 5 T OO BT __——
o D ) oF = o ) ) m e o - o) of T OW o o]
T 2o B T q oo 4B Fow L 9
- % Gl - Y bjo - oo ,Wﬁ rrs MLE = T ™ o | Mm NIl
™ ) ol N % BT T i m wm 7 ol W o+ c
% meﬁi%ﬁo S B ;HO}Aqy °
b 5 o = N ™ 5 TS g ol N = = o
@\ T 3 = [ s _i ol ) Oﬁ . = i 0 BN Eo \UI
ol W< Ho T k3 oy R s g5 WO g1 N s
ol iy - ol Al <0 N Nz = = TN R
io g T o E o - = 5 e g ok o o4
2 Ao T W BT | o w» = ° S KRN iy A+
i o = B Xod = o Hy %t1mﬂ}§ ©
u oW < B R 7 ow 2 2 S
T i o L < N B ~ g = oy 8P N
< oW TR Moy o ™ = 2= =N o Mo
ok = 7= o N = o o gr ~ 3 uj
m%wsmm o M%ﬂo;@%%e
o g = oo < g0 W Tk oo Xowowe Nlo %o
oy o Nogr do 4 el -~ o} g A o ar B
b gy owm N ol - oo o . o T & o~ G
7 W = 20 dy g = N
—_ ~ QL O_ X° o = X - J) S Hp h
Jﬂ Mf y = 5.8 = WM L 1 o "= Ak Lo% .l MM m o% MM‘__ o0 T ~ N
goya_ie_%]ww @%@ﬂgﬂrlm.ﬂﬂwﬁ%n
im T W | o] T AR B o ° R No N o = N m-(mm W/I 1 o o ™
] #O K] Xo —_ Nm BN I~ ™ ] ojn ok T o= Joooy N oE X
Lo o o N N KO 7] of > i X
_E17ﬂﬂ,mieﬁoﬂﬁoﬂmmmﬂzﬂoﬂﬂoE%@ﬁ
) wﬁ A = T P un o ® - N~ m.m = Ho mi_ nozo é =
W TR T T = op [ Mo = =0 TP ~0
ojy s i o o B} ol N
OB o B | Mo of T oy X o
ol & T ®K _E ,,ull i
o H

86



(phytoestrogen: phyto+estrogen)S ©] &

Fol A

S

32Tt o A2ERZ AT AL

o

o

A o % daidzein¥} genistein

o 3

bo 3137] o149

o o3
b1 9

]

=K

Fod SD rat AL 9]

S

7}

3

3

S =9
L=

59

]

e

ot

o)
o

0
Jo
jod

~

;oL

—~
fife)

!
=l

—_
fils)

)

o

oo

Njo

bl o,

7}3]

87



s==2 49y AR

7122 57F A o] 9lolA,

& 29

%]_-

VS
=

2+ 7HbE 459-24

T2 (extraction of ferment soybeans)
T3 (extraction of ferment arrowroot)
T4 (extraction of ferment arrowflower)

: T1 (extraction of soybeans)

;59
/I\jEﬂo

]

3

As
PAEA =

Rat(SD), Female
Al <]

)
=
]

£
o
=4

Rat(SD)&=
2 A% 9 Rate

=
T

W) & = A
oh Al

7h) 8
3) A&
7H &

Aol

Al

b

;.OL
-
Hlo

sk,

°

°] k&

al

7

s

&

hA

& ARE o

7k Al o] 3

[e]

]

hYE

ol
=

.k
& 73 2 A

I

ﬁo

T
N

¢

o

T

oF
=

© 1107+

o
N

o
N

)A

A
&
4
o

: 90wk

-
oy
1o

A TRALA]

88



CFATNAIA A

=t 2253 ~ 2864 g

A}

g

s

@

@ HaAET 2390 ~ 3110 g

3}

=1)
=

oh) 219

o
I

—
file)

el
ool

o

4) A& 24

e

Nd
ﬁo
o

12X 7K™ 7

10%, =74 Al

+

oot

ol

Al~Q3% 7A]), 871315 10~203)/hr. 2 2% 150~300 Luxz A4 %

mo

_—

4 A BA Y

ﬁo
B

o] A 7|7k F¢F Rat& Polycage AF&A#le] 3

= Al

47

A

sharh

=
=

ol
=

gh) AbR

(D) AF= ]

= Ar AR

(A LA s F43]Ah

=
=

At

(2)

89



ol

ok
ok

A=A

)
L

.ﬁo
W

321 & Z, phytoestrogen®] T}

T

)
B4

!

]

A

=

rHy

10
10
10
10
10
10

1~15
16~30
31~45
46 ~60
61~75
76~90

15
15
15
15
15
15

0
5
5)
5
5

N.C

T1

T2

T3

T4

C, Control group, NC, Negative control group, T1, Extraction of soybeans group, T2

Extraction of ferment soybeans, T3; Extraction of ferment arrowroot group, T4, Extraction

of ferment arrowflower group.

Nr
el

)

=
=

olZ A AMelH 90wy

&ttt

A

=
=

A Foll 7M7he 5 90wtz

Nfo

A

s

TR L
8o AR v

=]
RN

Aso=

{ﬂ.

7 ol 1574 %5

ol Y
= T

e

A
A

9/]

b o,

]

saggon B

o

olo

90



b Felole A

2 & (10me/kg)el =

=
o

7]

]
=

=

9 negative controlstS FAF-&

bl o,

S

# A2 A A5 1000k T

s

=0

Wwh

=K

ﬁo
W

oo

Fol el Al A+

J|

% olg

s

A}

o) FAAE=E

=
T

go] 5

EEE S

A AR E A

]

HAE=Z

o

-
R

Absoll Al ol

%

o

o

W

o St

AlZtsk At

(o]
FE

==

Fofo

G
o
!

—

<

Njo
Ho

o] Type [ &2 =t}

ko3
T

7] o]

ofn

]

32 7] = Sprague-Daweley Al femaleS T

KeN
=

A
N
®
4
ax

91



o 33 FAL

T

A ¥ % & (Female Rat) S &

[e)

1)<

]

A
o

=
T

]_

mk3 oF(F A4t ketamine 50mg/ml, +& ¥ + xylazine 20mg/ml, vlol
o

S

oW T R ) ) = A
To o < X X T 3
= I T = A - Al
—_— H.rl OHE ‘WA.OH ) e file)
- fol- G
o woF i oy " - ¥
moT Mgy B 2l i ,,.mﬂ v
A wox e oF " = A oy
X :i < ,mw.o oF o) - ~ ﬂ‘D,IA ﬂof 3
A ) o N Iy X mp &2 T o©
A RO N ° B S o o .
CH R oF o - w7 &
S oy N = 2 L > g
oo o < = C w2 E
; ™ R ™ k=
o= oW K Ay = o Mw g
T = )
% um i_ S wm 5 03 ww ol w
W 0 S B2
F OO o o %0 Mom Mm ] MOU X
G A = T
41_ i ~, ~, —_—
MTM ol W B W T = s x O
ST ol . N oy S g @ 7
:i Nir o TR D_.E o Eo = = o o
R U S = I Tz *P
3 MM T oK m,m w e 28 Wi N o o
9 ~ - < B : B ® T
i jw < o= - SO R W
< G AN do w® o o ow
E o :.L _*OT, oy K ~o Eo o To = ™ B T % -
of W & | O g X G S~
of Mok om o B 2N 9= oo
B oy e N B s LN om R
Vﬂ%ﬁe@_%oETWﬂMWHTETM%HTﬂ
TOTomoM T oog B W 3R | Ho = <

MCHC(Mean  Corpuscular

WBC(white blood cell), RBC(red blood cell),
92

HCT (hematocrit),

1
T

A4}

54

SHeich.
o

HGB(hemoglobin),

g



Hemoglobin Concentration), MCH(Mean Corpuscular Hemoglobin),
MCV (Mean Corpuscular Volume), PLT (platelet)ES & -++4 7] Coulter
counter(Coulter Co., Miami, FL, US.A)E ©|&3to FH43tAth
op) def As}s}

Azl A 71 E AFgste] 7191, Zg, ALP(alkaline phosphatase),
Total cholesterol, HDL-cholesterol(High density  lipoprotein),

=

LDL-cholesterol(Low density lipoprotein), T.G(Triglyceride) & %=% 7}

E T FHY(rickets), =¥ 3}=, hyperparathyroidism(ZF441¢] 7]5d=
=) 2 g 5o A5 yehdr} ¢14ko] ammonium molybdate2} &
7 phospho molybdate® A4 &}1 molybdenum blue® ¥ 3}st= AL

o] &3}to], AA % phospho molybdateE 340 nm/380 nmolA F3H ==

Hoeddse st deEa w9 ®Wstolth
Cresolphthalein complexone= A}F-&3F Moorehead and Brriggs®] W+
(1974)©. & Cresolphthalein complexone©] Zr4ro]i} ml1u59] 27}
fAol A  complexZ FAste= Ae o]&ste WHolth
8-hydroxy-quinolines ¥} wlauvlgS AAS & ZFs S

570 nm/600 nmell A F3%=2] W& SANA H=Feah

93



ALP= 2 web 7F & Eint 2 Fof] o] EAst=d], ety og &
Aol ks o] FojAu 1 FxrF FUhskt "5 ALPY SH S
Bower ¢ McComb® WH(2004)S AF&3IATE olAL  FH Al

=

p-nitrophenylphosphateE =% €] p-nitrophenol?} phosphate® &
AT},

ol

1

=
= A

AA71= AS ol &gk Aolth. 405 nmolA SFEE F433

pet

(4) &% total cholesterol % &4

g4 cholesterol %= #4-5WA 3 Thyroid 7|5, I+ 715, 5%
Hlo] 7%, &9 &4 % adrenal 239 7FeA S U= AEE &
T Atk 2Ed A w3} dal E T2 balance 5 FHLEHE X

of &S wFY. Allain 5(1974)¢] WHE WY

>

121 Roeschlau
Method= 7 &3l th. &72] cholesterol ester”} cholesterol esterasell
93] cholesterol®}t free fatty acid® 7}5¥#38]% a1, Cholesterol<
cholesterol oxidase®] €3l cholest-4-en-3-one¥} hydrogen peroxide =
Abatect, ol&2 A AAE hydrogen peroxide:® Aok
hydroxybenzoic acid®} 4-aminoantipyrine® ZAgsle] 2A35HA FH o)
o] Z 510 nm/620 nmeoll A A #akc},

(5) &% HDL-cholesterol 7 2F&4]

of
Lo

A E B AL, B, BES AUt B2 4= HFe

“IE T

dlo
m U
2

flo

o
Wl HDL-cholesterol@& S 7FA1ZIth. HDL-cholesterol 4 @
polyanion HAdHOo = <Hs=E sFd¥E  Apoprotein  B-containing
lipoprotein®] polyanion®} 233l Zl o] th(Burstein et al 1970). 3t
E2kgFo] 6000 dalton}! PEG7F 54 koA &aku J=ke] =7]of &
78t lipoprotein 22 AdEAE AAAII= AHS ]85,

HDL-cholesterol& #23l ¥ 4 dth(Demacher at al. 1980, Allen et

94



Mz
Ak
_O‘ﬂ
2
ne
flo
oz
ol
2
o
fr

al. 1979). wetA PEG Az $, 94
HDL-cholesterol& % &3} 3 Th.

(6) &% LDL-cholesterol 7g &4
LDL-cholesterol& @¥#He] #of TWMAs S 55 fFdstes AdxtolH
s=o WA, 1 & HE AaT] 2 2 S AFHe o8 %
Y] LDL-cholesterol &2 <7} T},

(7) &% Triglyceride 7 #&#4
Triglyceride= Aol A o] &9 Zzel7} deso] dAE 5 A9

A

g FEE, v, ndy, AgES 5l AUt 24 o] ld

B RAA, 5 OHTS AEe] 252 AA}L 10% FH =
2o 747 AP FHE 4 23U A A3% F Dual
Energy X-ray Absortion(LUNAR® Corp. PIX]I mus. Madison, WI

(7)) 25S AAST T 085 % salines ©]&3to] dlF =9
bone marrow& A A3} %t
(\})Bone marrow”7} Al AH HEFLS enzyme solution 5 mlE ¢
A+ 50 ml TubeE 37 C waterbatholl A 15 & W58t A
At
(th) Enzyme solution %59 3 mlol] serum (FBS) 300 mlE ¥



I 1200 rpmell A 10 27F 9A 22 sk}
(2h) A=de vg a1 271 HBSSZ washing 3t}

(vh) 27} a-MEM medium= 5 ml¥ ¥ 15 & FoF Wx]3s}
(8F) 40 um cell strainer® o373k & o] HHLS 1440 rpm e E 10

(AH A=l 2718 a-MEM mediumS 99} cellS Zoj= 5
ST M EE AS3}e] caluium phosphate apatite-coated 48
wellell 2 x10° cells/0.3 ml/welle] ¥ %% AEE 33}

(oh) 7 & &<k 37 C, 5% CO. incubatorol]l A w3t & Z7F4
2 2 ¥ washing 3 % 5 % sodium hypochloriteE ¥ il 5
w3 A ekl

(A}) =7F % washing 3+ ¥ clean bencholl A 24 A7+ &7]¢l

(b Ftan Aol AR SA4ste] ZF9E FZAEY s F
Qr

(2) F=EAE 54 9
A EE WYt 48 Well> vldgo] Zgo] Z®H o] ol &
FETORE st} B AEIF AAFsHA Aok e A, S Al E e
dol oW nitte] FH = o] ol HojA7] o
S G A3 = A2 (Sodium hypochloride)ol] 2] < A o] <o

&
w el fAe] HAE Hlth

Z o
= =

fu
i
ok
ol
2
id)

ﬂJ

o]
A

s

2

i

F4e Mo B 71Fe 24AeE 2ARG A7

Aoz fae Ho| gow F4o] F74 AL

o,

o] Zrast oz WA ST

l (



2 A}

OB

97

IJ.M ,_MH & [l
X MT ujn g B m N F
B mﬂﬂu,#
H K o m 5 = = ol dr ?_ ETHROPT
= = i =T ‘I,yl,:‘_

5 - B OE g A o N N ey B RSP
= £ & g v i ) W&M leﬁr. M__bmfa il ek
—_ (m =) o° AT #.uvo‘._.e‘a FBR 0 o_o ie;o EE,_ iar;l
< o ™ 5 F X Moo T qo_g. g A _sfr

Mg WO B o 0 _a |3y 7o) Bz .
= B O_ — < .m0 T —~— OW 1r ,I,A_/ o t‘IAJI H.I

3 X il N ﬂuﬂ_ L ~|o% o] X d_yl
i 1] NG = T B B o :.L Jﬂ_ ~ T ATEE# MR
g o= F = £ X o ¥ L | Aol _zizi T
w5 w 3 A up 1ru11ru Eg_ 753 0 KO =m0

= = ® o o ® o W To ™ o 1 Eoﬂﬂrx] ST vol- _xaL.oo_l N
e - A= b o —3 %o <no For—T0o ﬂuA —N
T SRR - I 1 T GRS B R T
o E oo BN g % =T 3 O, H%w SRS NGAC I Lok
o B B o o® N Cy @mgugi ey ﬁgﬂ_z%i}gm

) 5 x5 C inl o] K- T 5 o] © ront
¢ T H 52 H 5 % ¢ [oT B R ) T
5 8 5 W + A OA ) SN E Frd o Bs i ™
Tz T » S = 2 % = " e L Eg_oﬂmﬁ
~ Bo O E <0 @ 7 o To |HuaF ol oéctT uEl
ff;.ﬁzwfﬁ -
LI | g
~ M = ~ 0
i g £ & M o M 3 = o RT

o B = 8 = 7 o = il 1H ‘

X 2 g =X < G = o N
ofp Nfo w E ISHENEY it 0 X Eh = " o
SRS Y E oo o m T w il o =
S K £ § E mo = =y 7N
R ~ W o B 1n_:w_| ) w3z E} =
= op L 8 7 n © oooor = (-
<X og ko= S oo X & "

N|  ®O ) = 8 & mm = i

T ml + wﬂ” N2 ml ﬂr — N
(@] )

9 OH o o



X
Nr

=K

tel 57

A}-8-3]

S
=

7] 48 A2 (Mettler, PM2000)

—_
fils)

ruze]

N
il

I
N
o}
o
T
Tor

beloh, ol dlEE AAE Abole] FA

S

,_—ll.

AR=
Student’s t-testell ¢

A

2

YA
T

R

0

o)
oF

a1, p<0.05&5 g7k

[ox]
PR

93}

A%

1

S

: T1 (extraction of ferment arrowroot)

3

7h 7

T2 (extraction of arrowroot)

R CEEESER:

W A

s

=0
7k

n

D A
7hH &

A&

=i
=

Rat(SD), male

98



459-24

[€)

4 THkE

1o

&
o

i

L AEA B
CERED

3

[*x
=

Y

_ZI__
th Al

s=2 g AMEE A

44

o3

o A

2549

Rat(SD)+= °fd

st

o

0] 7t

5

R84

@ ARE ol

7 A olels

(e}

|

Ry

)
=

,mmo

30
N

¢+

o

%S

2 1007

L FANAIAL
A NAIA

© 30wt

-
iy
1o

29900 ~ 9465 ¢g

CEAANA AE

(=)
AR

wK

Br
e

2) A 27

hv
N
T
o

N

}

k]
yal
()

=

ki3

A 3

A
=

3 Absxd HA

5

=7l ¢

2

Fe

Z£% 150~300 Lux=

-
.

=i
=

j
a-

23+3C, FlFX 50+10%, =P AL 1221 7H L TA] ~
=

A, 71315 10~20%] /hr.

_'c-?;
) A8 R Y

o
a

X
N

o

ﬁo
)
blo

M
Nd

99



717t &<k Rat-8 Wire cage°l 3rig]® 48§

g

Fof #

=K
ar
g

ey
<

ol Hustsint.

2} AR

7}

=]
=

=1]
=

A AR

=
=

AR FA4 84

(2)

=K

7h Fold AA

—_
fite)

ol
=

(TD

!

o
olo

=K

rh

10
10

1710
11720
21730

10
10
10

T1

10

)

T2

G, Contral group, T1; Extraction of ferment arrowroot group, T2; Extraction of arrowroot group.

100



il

Ao e 5% 00eE Adan

&= A

AT

T g oz Fuls

SRR R

o

&

il
-

EA

7h it AN

o7 fuj(10 ml/kg)ol =
FARE Ea AE 29410 ml/kg)

% %

st (5 g/kg)

ol

s

jang

W

wK

ﬁo
W

=t o}

I AFFAE FE5A

F AT

5|

—~
o

0

B

o

1o
st
0

s

0

I

o
=y
-

o]

tol el A 47

& o83

F At

B

Jariy
fils)

w

~

Wwh

=K

2175

b Fol /17

]

1E= 73/, AT F

Z

of 7Y

B

—_
fils)

0

pu

%

o

o

-

ol

G
jins
!

—

<

fils)
_—AE

!
il

101



>
i
=2
>
ofo
(i,
td
il
offt
o
2
=
_O|L
&
—_
to
~
N
>
=
—_
(@)
>,
__>|’l_'4‘
ofy
|

O = =]
& =43

4 A AL, FES wdstdlen o, B, B4l A 1L A, A
l’

goex HAE  WBC(white blood cell), RBC(red blood cell),
HGB(hemoglobin), HCT (hematocrit), MCHC(Mean Corpuscular
Hemoglobin Concentration), MCH(Mean Corpuscular Hemoglobin),
MCV (Mean Corpuscular Volume), PLT (platelet)ol] thalo] A A]&dt). =

AS Y& -+ £47] Coulter counter(Coulter Co., Miami, FL, U.S.A)=

At A 71 & AREste]l 57191, Zg, ALP(alkaline phosphatase),
Total cholesterol, HDL-cholesterol(High density lipoprotein),
LDL~-cholesterol(Low density lipoprotein), T.G(Triglyceride), GOT(AST),
GPT(ALT) % BUN(BIlood urea nitrogen) 5%Z2 z}7z} =439t}

(1) 85 77190 BEFEA

A7) S8S Brre] A% AnEA A Ve A A =
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< 710 ®EE SASA Aol EAsk= Q1] 80% ol do] U4t
2ol Jefelw 1 o] wo] EAg Ak
5

=
L= A= dejdsls S vErdnh o] 9 o] whel

A 7% A &= (hypoparathyroidism)o] W A1 &2 3} vitamin DY % &<
5o S0l YElUA = ojef w2 dF AAd ] Tt AstEe A
o = A 71% &2 Z(hyperparathyroidism) ¥ Z93% 9% 59
ol YeElUA Hot 54 glE 24Fe] ammonium molybdate<} 7]
phospho molybdateE A4 &} 31 molybdenum blue® W 3}sl= A S o] &3}
gom Ado A= AAA A phospho molybdateZ 340 nm/380 nmoll A &

B S =A3to] A tH(Wang et al. 1983. Daly et al. 1972).

H747] o] F w43 S7tete 2vhe ol Us 8% BUFE St 45 #

w wxe WsE SAE
]_

e

AHH 2 Cresolphthalein complexone<-

3+ Moorehead and Brriggs®] W © 2 Cresolphthalein complexone©]

Zrgolu il 47ty &HlA complexs A sh= AS ol&dt=
Holt}, A& =4S 9s5lo] 8-hydroxy-quinolines ¥ o] vl1vl&HS

AASAL 570 nm/600 nmoll A FF =] WEE SAHMA HHEFsAY

(Moorhead et al 1974).

(3) EF ALP A HF&A

= A 255 Brtsl7] Aste]l €% ALPE S48t ALP= T2 W

o,
[
0
)

ju9

O 9 Aol @o] EAjsted], dubky o g & A o] k] o]
Foid w, 1 F&=7F F71ed. €% ALPY =AH2 Bower ¢
McComb(2004)] ™ -& AF-8-3F k. A 9] p-nitrophenylphosphateE =

& 9] p- nitrophenol? phosphate® #3l XA 7]+ A& o] &3Fo] 405
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(4) = total cholesterol & & A]

i

~EY A 23} Al T2 balance SOl o8 AFFqFS W= FYAHE
T E S48, @ Ul cholesterol A& #4E
B 7le, FEEnY s, Ze &5 R adrenal E¥9] JHeA S e
e Axg & 4 Avh Allain® W9 (1974)S M3 A]21 Roeschlau

Method® A Z3}th. & #2] cholesterol ester”} cholesterol esterase®l 2]

f
=)

3} Thyroid 7]

3l cholesterol¥} free fatty acid® 7}++3] ¥ i, cholesterol cholesterol
oxidase®] 2|3 cholest-4-en-3-one¥ hydrogen peroxide@® At3}E T}, o]
27 AAE hydrogen peroxidex= Al¢F <2 hydroxybenzoic acid®t
4-aminoantipyrine¥} A gslo] WAEHA ) o] & 510 nm/620 nmol A A
Eiass

(5) &% HDL-cholesterol % &4

HDL-cholesterol> &% o] Fe}1E5 AaAA sHASTS E 3 A7

HRBAH AR HFE AR} H/E Bk FAE 25 2 Ak

.

s
e
kel
oty
Y
ok
r >
o,
52
rlo
dlo
1
o
o
b
rir
e
2
=
T
)
-
(@)

5
o

o
3
(@}

=

S,
ol
o
o|N

7FA1 21t} HDL-cholesterol 4 #¥ S polyanion I HAH o &2 FAsE 314
¥ Apoprotein B-containing lipoprotein®| polyanion¥} ZA3%}sl= #lo]t}.

g3t ARl 6000 dalton?! PEG7F 54 FkolA A ke A7)0

o,

<38t lipoprotein 22 AUEAE HAAZI= AAEES o] 83},
HDL-cholesterols #lf ¥ < vt webA PEG A& 5, d4 &6t
o d& HJF Ao = HDL-cholesterole A %38} thH(Burstein et al 1970).
(6) &% LDL-cholesterol 7 &4

LDL-cholesterol> d#H ol %o sWAsS 55 st Aol =

ol WA, 1 o H2 Amr] B s A T AAFd o8 2 W
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LDL-cholesterol &2 F7F# Tt}
(7) &% Triglyceride 7 &4
Triglyceride™= AWl A of Fo] Zr=Z g7t M=ol Add 5 29 gt
=, vig, 189 AgEsE 9 g A dydo] gl

®) & GOT HHiAH

of~t 2 ELL ofn| 7] I E@A(AST)E 57 A% d3s Adsts
ol ojA Fast A H=E o] §HTh HxA T o3 FFwo] A
Ao E HHfHH FAhF o= 4]

[
X
iR
il
o,
Ho
i,
2
m 0
o)
=
>
w
;ﬁ
ol

S F7} A7tk AST =48 Karmen et al @ Henry et al *'#(1997)<
ol g3t on, Astst #4175 o] §35te] 340nmoll A FHEZ A =FA Tt
] VA B e ) Ko g =

AST

L-Aspartate + 2-Oxoglutarate —  Oxaloacetate + L-Glutamate

MDH
Oxaloacetate + NADH — Malate + NAD

LDH
Sample Pyruvate + NADH — L-Lactate + NAD

9) &% GPT A #EA

detd ojver] A EA(ALT)E A4 #ddd 2 =271 F7tsky 3
A3t wjo= ASTO 84 %= FHolxth ALTE Henry and Bergmeyer?] 2
S (1998)90l o8l 340nmel A St o 1 wkS7] A e ot ot 2o}

it
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ALT
L-Alanine + 2-Oxoglutarate —  Pyruvate + L-Glutamate
LDH
Pyruvate + NADH — L-Lactate + NAD
LDH
Sample Pyruvate + NADH — L-Lactate + NAD

(10) 8% BUN A #Z&4
Blood urea nitrogen®¥ Creatinine &< =852 Al149]

glol A I35 47} Eolxlth BUN A A] Tiffany 5

)
=
©
%)
x
=
o,
o

NADH”7} NADZ A3 % +=AL 340nmolA THE=S =AUt 1 HkS
14e obdsh g,
Urease

Urea + HHO — 2NH; + COy

GLDH
NH; + a-KG + NADH — L-Glutamate + NAD

A WH 28 54

i
e

AU Estrogen 3 Testosterone & RIAE o] &3lo] 52 # Ws}
g8ttt

(1) AT =2 hxF 4 B2l estrogens Aol Eu|¥n Wi
715 0] HatE o s =] EH7F FAadn o= BE oA S0l b0AE
Agell #H78S stolstAl Ho Adr] F4Eel YHHET

(2) Testosterone< A Aol A AT = FA s 2 &0l FAo] A2 Ao
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Al % Skt (Table 18).

Table 18. Clinical finding in Test Substances-administered Female Rat.

\ Sex Female

\ Group C N.C T1 T2 T3 T4
Variable

\ Dose(g/kg) 0 0 5 5 5 5

\ No. of animal 15 15 15 15 15 15
normal 15 15 15 15 15 15
abnormal 0 0 0 0 0 0

G Control group, NG, Negative control group, T1, Extraction of soybeans group, T2
Extraction of ferment soybeans, T3, Extraction of ferment arrowroot group, T4; Extraction

of ferment arrowflower group.

HAs HEI AFGFEY AFol ool HE 1FHEH F9JA
(P<O.0DAUA S7tEReH, A7) A= 257 A5 H
7 Y A Fo]l T3TolA FoAm<0.0DAA ZFAHSS g2lsstt

Fig. 16).
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Fig. 16. Mean body weight changes of female rats treated with test
substances(**p<0.01). C; Control group, N.C; Negative control group,
T1; Extraction of soybeans group, T2; Extraction of ferment
soybeans, T3; Extraction of ferment arrowroot group, T4; Extraction
of ferment arrowflower group.

HArAdAE BE Fo oA AdEd Fofo #

e

4 ol

o

AR YEA okt ey b A Edd 93k Ay 915 dAol
Zh=] Sl oH(Table 19, 20, Fig 17, 18).

r
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Table 19. Autopsy finding in Test Substances Administered Female

Rat.

Sex Female

Group c’ N.C”7 T17Y T2Y T3 T4

Dose(g/kg) 0 0 5 5 5 5

No. of animal 5 5 5 5 5 5

Normal 5 0 0 0 1 0

Uterus Atrophy 5 5 5 4 5
Minimal 0 0 0 3 0
Moderate 1 1 3 1 4

Severe 4 4 2 0 1

Autopsy finding at 7 weeks treatment of Test Substances, DControl group, 2 Negative
gontrol group, YExtraction of soybeans  group, YExtraction of ferment soybeans group,
YExtraction of ferment arrowroot group, 9Extraction of ferment arrowflower group.

Table 20. Autopsy finding in Test Substances Administered Female

Rat.

Sex Female

Group o N.C? T1? T2" T3 T4

Dose(g/kg) 0 0 5 5 5 5

No. of animal 10 10 10 10 10 10

Normal 10 0 0 0 0 0

Uterus Atrophy 10 10 10 10 10
Minimal 4 0
Moderate 2 5 6 6 7

Severe 8 5 4 0 3

Autopsy finding at 14 weeks treatment of Test Substances, DControl group, 2 Negative
gontrol group, YExtraction of soybeans group, YExtraction of ferment soybeans group,
YExtraction of ferment arrowroot group, 9 Extraction of ferment arrowflower group.
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Fig. 17. Effect of test substances treated orally for 14 weeks on
uterus photo of female rats. C; Control group, N.C; Negative control
group, T1; Extraction of soybeans group, T2; Extraction of ferment
soybeans, T3; Extraction of ferment arrowroot group, T4, Extraction

of ferment arrowflower group.
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C N.C T3

Fig. 18. Effect of test substances treated orally for 14 weeks on
uterus Photomicrograph of female rats(H-E stain, x40). C; control
group, normal arrangement of uterus cells. N.C; Negative control
group, atrophy arrangement of severe uterus cells. T3; Extraction of
ferment arrowroot group, atrophy arrangement of minimal uterus

cells.

L, WA A s 9%k Ay 915 dAe] N.C oA FElo] YEytt. 1
Hu Al EHE Fo T3ddAE SAdEY o 959 A7t 75
23.64 %, 1450l = 24.44 %5 FAASZE F994(p<0.05) JA F71H=
toHE A7 gzl HaE) daA A Sl T HAeH AFE
A (Extraction of ferment arrowroot group, Extraction of ferment
arrowflower group) 147 9% A5 Al vldd A7E F94

(p<0.05) UA FHAE=A A (Table 21, 22., Fig. 19 ~ 22).
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Table 21. Relative organ weight of rats orally treated with Test Substances.

Sex Female

Group C N.C T1 T2 T3 T4
Dose(g/kg/day) 0 0 5 5 5 5
No. of animal 5 5 5 5 5 5
Uterus 0.65(0.18) 0.10°0.02)" 0.10(0.01) 0.100001) 0.23°(0.04) 0.11(0.02)
Lung 12400.12)  1.31024) 1450015 1520.14) 1.32(0.08) 1.40(0.08)
Heart 0.85°0.06) 1050009 1.10(0.09) 1.0900.09) 0.87°(0.08) 1.11(0.16)
Liver 647(063) 75509 84061 839(1.42) 7.76(048) 8.17(0.66)
Spleen 0.407(0.05) 058007 0.62(0.10) 058(0.1) 058(0.09) 0.64(0.06)
Kidney left 0770007  0.790.07) 0.89(0.09) 087(0.07) 0.80(0.07) 0.92(0.13)
Kidney right  0.77(0.05  0.79(0.08) 0.87(0.06) 088(0.04) 0.81(0.08) 0.92(0.13)
adrenal

o L 003(0.01) 003002 00300 003(0.01) 00200.0)  0.03(0.0)
adrenal p 00500 003000 003001 003001 002001 0.02(001)

gland

a ;Values were expressed as mean, b ;£SD., Statistically Significantly different from

Negative Control groupGp<0.05,  *p<001). Relative organ weight at 7 weeks after

treatment of test substances. G, Control group, N.C; Negative control group, T1; Extraction
of soybeans group, T2, Extraction of ferment soybeans, T3; Extraction of ferment arrowroot

group, T4, Extraction of ferment arrowflower group.
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Fig. 19. Mean uterus weight changes of female rats treated with
test substances. C; Control group, N.C; Negative control group, T1,;
Extraction of soybeans group, T2; Extraction of ferment soybeans,
T3; Extraction of ferment arrowroot group, T4; Extraction of
ferment arrowflower group. Statistically Significantly different from

negative control group(*p<0.05, **p<0.01).
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Table 22. Relative organ weight of rats orally treated with Test Substance.

Sex Female
Group (o N.C” T1Y T2" T3" T4%
Dose(g/kg/day) 0 0 5 5 5 5
No. of animale 10 10 10 10 10 10
Body weight(g) 297.38" 376.581 356.95 356.6 310.39" 378.45
(26.37) (28.56) (26.73) (25.95) (21.37) (39.19)
Uterus 0.547(0.09)  0.09(0.2) 0.1(0.01) 0.11(0.3) 0.2°(0.05) 0.11(0.01)
Brain 1.94(0.13)  1.94(0.07)  1.95(0.15) 1.94(0.1) 1.91(0.11)  1.95(0.12)

hypophysis 0.0187(0.004) 0.0157(0.002) 0.0136(0.001) 0.0119(0.10) 0.0151(0.001) 0.0137(0.001)

Lung 1.32(0.13) 1.42(0.17) 1.44(0.18) 1.4(0.17) 1.33(0.11) 1.35(0.15)
Heart 0.92(0.11)  0.93(0.06)  0.93(0.05)  0.93(0.07)  0.88(0.07)  0.99(0.11)
Liver 6.64(0.73)  6.91(1.07)  651(1.01) 6.23(0.65)  6.65(0.75)  6.48(0.55)
Spleen 0.447(0.05)  0.61(0.15)  0.51(0.08)  0.53(0.07)  0.50°(0.06)  0.50°(0.03)
Kidney left 0.78(0.07)  0.79(0.08)  0.76(0.07)  0.76(0.09)  0.75(0.07)  0.76(0.07)

Kidney right 0.81(0.07) 0.8(0.06) 0.75(0.07)  0.76(0.11)  0.76(0.06)  0.76(0.09)

adrenal
land L 0.03(0.00) 0.03(0.00) 0.03(0.00) 0.02(0.01) 0.02(0.00) 0.02(0.00)
glan

adrenal
tand R 0.03(0.01) 0.03(0.00) 0.02(0.00) 0.02(0.01) 0.03(0.01) 0.02(0.00)
glan

a ;Values were expressed as mean, b ;xSD, Statistically Significantly different from Negative
Control group(+p<0.05, *=p<0.01). Relative organ weight at 14 weeks after treatment of test
substances. "Control group, 2)Negative control group, YExtraction of soybeans group, YExtraction of
ferment soybeans group, YExtraction of ferment arrowroot group, YExtraction of ferment

arrowflower group.
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Fig. 20. Mean body weight changes of female rats with autopsy. C;
Control group, N.C; Negative control group, T1; Extraction of
soybeans group, T2; Extraction of ferment soybeans, T3; Extraction
of ferment arrowroot group, T4, Extraction of ferment arrowflower
group. Statistically Significantly different from negative control
group(**p<0.01).
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Fig. 21. Mean spleen weight changes of female rats treated with
test substances. C; Control group, N.C; Negative control group, T1;
Extraction of soybeans group, T2; Extraction of ferment soybeans,
T3; Extraction of ferment arrowroot group, T4; Extraction of
ferment arrowflower group. Statistically Significantly different from
negative control group(*p<0.05, **p<0.01).
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Fig. 22. Mean uterus weight changes of female rats treated at 14
Weeks with test substances. C; Control group, N.C; Negative control
group, T1, Extraction of soybeans group, T2, Extraction of ferment
soybeans, T3; Extraction of ferment arrowroot group, T4, Extraction
of ferment arrowflower group. Statistically Significantly different from

negative control group(*p<0.05, **p<0.01).
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Table 23. Hematological values of female rats orally treat(ed with Test substances.

Tested WBC #LYM #MO #GR RBC HGB HCT MCV MCH MCHC PLT
Unit x1000 % % % x10° g/l % fl pg g/dl x1000

Group : C
Mean 9.80" 91.74 716 110 736 1394 416 5658 1896 3352 1088°
SD 074> 168 159 022 033 049 1.7 272 072 052 314

Group : N.C

Mean 820 9072 79 138 7.62 1422 4252 5588 1854 33.2 640
SD 274 167 167 04 082 129 365 177 10 1.31 316

Group : T1(5g/kg/day)

Mean 1126 9268 574 158 792 1434 4442 5622 1818 3232 934
SD 4.31 149 092 084 055 057 159 293 138 1.99 214

Group : T2(5g/kg/day)

Mean 1056 9196 64 164 795 1486 454 5718 1872 3272 962
SD 286 256 126 142 036 048 080 248 0938 085 260

Group : T3(5g/kg/day)

Mean 99 8992 808 20 773 146 438 5672 1894 3338 956
SD 473 589 361 237 071 10 365 084 059 072 131

Group : T4(5g/kg/day)

Mean 774 9068 7.68 1.64 755 1458 43.02 5698 1932 3394 830
SD 182 175 146 053 044 0.75 26 206 078 082 169

All hematological values were measured at 7 weeks after treatment of test substance. G,
Control group, NG, Negative control group, T1; Extraction of soybeans group, T2
Extraction of ferment soybeans, T3; Extraction of ferment arrowroot group, T4
Extraction of ferment arrowflower group. a ;Values were expressed as mean, b ;xSD,
Statistically Significant from Negative control(+P<0.05).
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Fig. 23. Effect of test substances treated orally for 7 weeks on Platelet
Values of female rats. C; Control group, N.C; Negative control group,
T1; Extraction of soybeans group, T?2; Extraction of ferment soybeans,
T3; Extraction of ferment arrowroot group, T4; Extraction of ferment
arrowflower group. Statistically Significantly different from negative
control group(*p<0.05).
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Fig. 24. Mean Platelet values of female rats treated at 14 Weeks with
test substances. C; Control group, N.C; Negative control group, T1;
Extraction of soybeans group, T2; Extraction of ferment soybeans, T3;
Extraction of ferment arrowroot group, T4, Extraction of ferment
arrowflower group. Statistically Significantly different from negative
control group(*p<0.05).
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Table 24. Hematological values of female rats orally treated with Test substances.

Tested WBC #LYM #MO #GR RBC HGB HCT MCV MCH MCHC PLT
Unit x1000 % % % xI10° g/ % fl  pg g/dl x1000

Group : CY

Mean 4.13* 91.14 743 143 741 1422 417 5632 1921 3413 1034
SD 129 39 322 08 033 063 231 165 058 1.06 92

Group N.C?

Mean 6.18 91.64 7.06 128 754 1446 4207 5584 1921 3439 943
SD 256 286 227 075 025 043 189 189 051 0.8 142

Group : T17(5g/kg/day)

Mean 406 91.72 7.06 122 764 1459 4289 56.14 1911 34.07 993
SD 118 3.05 237 075 029 044 181 141 078 1.44 199

Group : T2Y(5g/kg/day)

Mean 498 9071 767 162 754 1463 425 5636 194 3449 973
SD 1.89 43 328 112 026 044 216 184 038 1.39 102

Group : T3”(5g/kg/day)

Mean 534 9262 618 12 774 1447 4298 556 1876 3368 1076
SD 137 284 199 099 038 0.8 175 165 1.03 1.09 148

Group : T4%(5g/kg/day)

Mean 593 9032 792 176 761 1429 422 5554 1882 3389 949
SD 186 364 271 1.08 044 053 198 231 11 1.44 115

a ;Values were expressed as mean, b ;*S.D, All hematological values were measured at
14 weeks after treatment of test substances. “Control group, 2)Negative control  group,
YExtraction of soybeans  group, YExtraction of ferment soybeans group, YExtraction of
ferment arrowroot group, YExtraction of ferment arrowflower group. Statistically Significant
from Negative control(xP<0.06)
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Table 25. Serum biochemical values of female rats orally treated with Test substances.

\4

\ Sex Female
\ Group C N.C T1 T2 T3 T4
; D
ariable \ Dose 0 5 5 5 5
(g/kg/day)
\ No.
) 5 5 5 5 5 5
of animal

Total cholesterol(mg/de) 88.8" 109.8 123.0 105.2 354" 112.8

SD (1865"  (20.29) (18.56) (13.26) (5.32) (16.84)
HDL-cholesterol(mg/d{) 74.28 89.14 95.96 83.98 22.8" 92.42
SD (12.65) (12.24) (11.64) (10.16) (9.64) (14.09)
LDL-cholesterol(mg/d?) 10.2 9.2 10.6 7.8 46" 12.4
SD (5.54) (1.3) (2.97) (1.3) (1.52) (3.91)
Triglyceride(mg/df) 24.6 43.2 46.0 49.8 30.8 34.4
SD (22.3) (27.7) (34.43) (45.77) (7.4) (38.8)
Alkaline .

1104 2374 246.8 188.4 280.8 261.2
phosphatase(IU/L)
SD (31.67) (81.05) (62.21) (10.19) (74.12) (93.96)
Phosphate(mg/d?) 594 6.62 6.24 6.08 6.4 6.98
SD (1.17) (1.16) (0.33) (0.93) (0.51) (1.36)
Calcium(mg/de) 104 10.02 10.02 10.14 10.0 10.48
SD (0.35) (0.44) (0.4) (0.38) (0.26) (0.61)

a ;Values were expressed as mean, b ;x¥SD, Statistically Significantly different from
Negative Control group(+p<0.05, *#p<001). Serum biochemical values at 7 weeks after
treatment of test substances. C; Control group, NG Negative control group, T1; Extraction
of soybeans group, T2, Extraction of ferment soybeans, T3; Extraction of ferment arrowroot
group, T4; Extraction of ferment arrowflower group.
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Fig. 25. Effect of test substances treated orally for 7 weeks on
cholesterol Values of female rats(x*p<0.01. *p<0.05). C; Control group,
N.C; Negative control group, T1; Extraction of soybeans group, T2;
Extraction of ferment soybeans, T3; Extraction of ferment arrowroot
group, T4; Extraction of ferment arrowflower group. Statistically
Significantly different from negative control group(*p<0.05, **p<0.01).
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Fig. 26. Effect of test substances treated orally for 7 weeks on Total
cholesterol Values of female rats(**p<0.01). C; Control group, N.C;
Negative control group, T1; Extraction of soybeans group, T2;
Extraction of ferment soybeans, T3; Extraction of ferment arrowroot
group, T4; Extraction of ferment arrowflower group. Statistically
Significantly different from negative control group(¢*p<0.01).
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Fig. 27. Effect of test substances treated orally for 7 weeks on HDL
cholesterol Values of female rats(**p<0.01). C; Control group, N.C;
Negative control group, T1; Extraction of soybeans group, T2;
Extraction of ferment soybeans, T3; Extraction of ferment arrowroot
group, T4, Extraction of ferment arrowflower group.

8 Z

8

Treatmant T weeks maan
HDL lesm] {mgsdl]
4 B2

=)

Fig. 28. Effect of test substances treated orally for 7 weeks on LDL
cholesterol Values of female rats(*p<0.05). C; Control group, N.C;
Negative control group, T1; Extraction of soybeans group, T2;
Extraction of ferment soybeans, T3; Extraction of ferment arrowroot
group, T4; Extraction of ferment arrowflower group. Statistically
Significantly different from negative control group(**p<0.01).
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Fig. 29. Effect of test substances treated orally for 7 weeks on T.G
Values of female rats. C; Control group, N.C; Negative control group,
T1; Extraction of soybeans group, T2; Extraction of ferment soybeans,
T3; Extraction of ferment arrowroot group, T4; Extraction of ferment
arrowflower group.
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Fig. 30. Effect of test substances treated orally for 7 weeks on ALP
cholesterol Values of female rats(*p<0.05). C; Control group, N.C;
Negative control group, T1; Extraction of soybeans group, T2;
Extraction of ferment soybeans, T3; Extraction of ferment arrowroot
group, T4, Extraction of ferment arrowflower group.
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Table 26. Serum biochemical values of rats orally treated with Test substances.

\ Sex Female
\ Group c N.C? T1? T2" T3 T4
; D
Variable \Dose 0 0 5 5 5 5
(g/kg/day)
\ No.
] 10 10 10 10 10 10

of animal
Total cholesterol(mg/d¢) 112.92° 96.83 101.45 104.36 63.0" 1075
SD (31.22)°  (15.83) (14.58) (16.67) (28.38) (20.77)
HDL-cholesterol(mg/d?) 90.82 83.63 86.82 90.26 55.34" 92.73
SD (20.99) (12.82) (9.51) (12.35) (24.84) (16.71)
LDL-cholesterol(mg/d?) 10.33 7.42 9.18 8.09 5.2 758
SD (6.01) (1.93) (2.79) (2.51) (1.87) (2.15)
Triglyceride(mg/d{) 36.6 36.67 335 39.91 25.1 57.83
SD (21.2) (17.66) (26.8) (25.03) (11.62) (41.25)
Alkaline o

124.42 150.08 174.18 188.09 243.3 168.0

phosphatase(IU/L)
SD (52.88) (42.97) (31.7) (48.38) (45.45) (38.51)
Glucose(mg/de) 106.27 89.10 38.89 98.55 102.4 97.64
SD (25.25) (23.7) (15.48) (34.6) (29.62) (18.88)
Phosphate(Pi)(mg/d?) 5.18 4.88 5.18 473 5.48 5.23
SD (1.24) (0.75) (0.81) (0.75) (0.95) (0.67)
Calcium(mg/d¢) 10.69 9.97 10.15 9.95 9.94 10.23
SD (0.8) (0.29) (0.51 (0.32) (0.3) (0.37)

a ;Values were expressed as mean, b ;+S.D,, Serum biochemical values at 14 weeks after

treatment of test substances. "Control group, 2)Negative control - group, YExtraction of

soybeans  group, “Extraction of ferment soybeans  group, YExtraction of ferment arrowroot

group, YExtraction of ferment arrowflower group. Statistically Significant from Negative

control(++p<0.01, *p<0.06)

134



B Total Chokgerol OHDIL- Cholastand
B L0 - Cholesterol @ Trighcende

wB 200
¥

¥E 160
Eﬁfﬁuu I - "

(=]

Ez=

- |
E-'_ g0 i

£ g :
|—E o a | sl M . = »

M MN.C T1 T2 T3 Tdl

Group

Fig. 31. Effect of test substances treated orally for 14 weeks on
cholesterol Values of female rats(x*p<0.01. *p<0.05). C; Control group,
N.C; Negative control group, T1; Extraction of soybeans group, T2;
Extraction of ferment soybeans, T3; Extraction of ferment arrowroot
group, T4; Extraction of ferment arrowflower group. Statistically
Significantly different from negative control group(*p<0.05, **p<0.01).
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Fig. 32. Effect of test substances treated orally for 14 weeks on Total
cholesterol Values of female rats(**p<0.01). C; Control group, N.C;
Negative control group, T1, Extraction of soybeans group, T2;
Extraction of ferment soybeans, T3; Extraction of ferment arrowroot
group, T4; Extraction of ferment arrowflower group. Statistically
Significantly different from negative control group(¢*p<0.01).
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Fig. 33. Effect of test substances treated orally for 14 weeks on HDL
cholesterol Values of female rats(x*p<0.01). C; Control group, N.C;
Negative control group, T1; Extraction of soybeans group, T2;
Extraction of ferment soybeans, T3; Extraction of ferment arrowroot
group, T4; Extraction of ferment arrowflower group. Statistically
Significantly different from negative control group(**p<0.01).
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Fig. 34. Effect of test substances treated orally for 14 weeks on LDL
cholesterol Values of female rats(+**p<0.01). C; Control group, N.C;
Negative control group, T1, Extraction of soybeans group, T2;
Extraction of ferment soybeans, T3; Extraction of ferment arrowroot
group, T4; Extraction of ferment arrowflower group. Statistically
Significantly different from negative control group(¢*p<0.01).
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Fig. 35. Effect of test substances treated orally for 14 weeks on T. G
Values of female rats. C; Control group, N.C; Negative control group,
T1; Extraction of soybeans group, T2; Extraction of ferment soybeans,
T3; Extraction of ferment arrowroot group, T4; Extraction of ferment
arrowflower group.
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Fig. 36. Effect of test substances treated orally for 14 weeks on ALP
Values of female rats(**p<0.01). C; Control group, N.C; Negative
control group, T1; Extraction of soybeans group, T2, Extraction of
ferment soybeans, T3; Extraction of ferment arrowroot group, T4;
Extraction of ferment arrowflower group. Statistically Significantly

different from negative control group(*#p<0.01).
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Fig. 37. Effect of test substances treated orally for 14 weeks on
Estrogen of female rats(x*p<0.01). C; Control group, N.C; Negative
control group, T1; Extraction of soybeans group, T2, Extraction of
ferment soybeans, T3; Extraction of ferment arrowroot group, T4,

Extraction of ferment arrowflower group.
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Table 27. Bone density values of rats orally treated with Test

substances
\ Sex Female
Variable  \ Group C N.C T1 T2 T3 T4
" Dose 0 0 5 5 5 5
(g/kg/day)
AD 7 weeks
0.0750° 0.0732 0.0729 0.0762 0.0701 0.071
Sternum b
(0.005) (0.016) (0.012) (0.004) (0.005) (0.007)
b 0.1814 0.1863 0.1891 0.183 0.1839 0.1853
emur
(0.112) (0.008) (0.008) (0.008) (0.010) (0.009)
AD 14 weeks
0.0658 0.056 0.0571 0.0563 0.0592 0.0558
Sternum
(0.005) (0.003) (0.005) (0.003) (0.006) (0.005)
0.2068 0.1875 0.1912 0.1878 0.1955 0.1867
Femur

(0.007) (0.01) (0.012) (0.007) (0.008) (0.009)

a ;Values were expressed as mean, b ;=S.D,, Statistically Significantly different from Negative
Control group. Sternum & Femur bone density values at 7 & 14 weeks after treatment of
test substance. G, Control group, N.C; Negative control group, T1, Extraction of soybeans
group, T2, Extraction of ferment soybeans, T3; Extraction of ferment arrowroot group, T4

Extraction of ferment arrowflower group.
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Fig. 38. Effect of test substances treated orally for 14 weeks on Bone
density Values of female rats. C; Control group, N.C; Negative control
group, T1;, Extraction of soybeans group, T2, Extraction of ferment
soybeans, T3; Extraction of ferment arrowroot group, T4, Extraction

of ferment arrowflower group.
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Fig. 39. Effect of test substances treated orally for 7 weeks on osteoclast

activity of female rats. C; control group, N.C; negative control group, T3;
extraction of ferment arrowroot group, T4, extraction of ferment arrowflower

group. (Sodium hypochloride stain, x10,000) C, N.C, T3, T4
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N.C (14w) T3 (14w)
Fig. 40. Effect of test substances treated orally for 7 & 14 weeks on

femur photomicrograph of female rats. (H-E stain, x40) C (7w), Femur

trabeculae(+4) was observed in large quantities normally while fat(+1)
accumulation was showed slightly in bone marrow in the control
group. N.C (7w), Femur trabeculae(+2) was remarkably decreased and
fat(+3) accumulation was also considerably showed in the negative
control group compared to that of the control group. T3 (7w), Femur
trabeculae(+3) was showed improved effect perceptibly in T3 group
and fat(+2) accumulation was considerably decreased compared to
that of the N.C. group. C (14w), Femur trabeculae(+4) was observed
in large quantities normally while fat(+1) accumulation was showed
slightly in bone marrow in the control group. N.C (14w), Femur
trabeculae(+1) was severely decreased and fat(+3) accumulation was
also considerably showed in the negative control group compared to
that of the control group. T3 (14w), Femur trabeculae(+3) was showed
improved effect perceptibly in T3 group and fat(+2) accumulation was
considerably decreased compared to that of the N.C. group.
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Fig. 41. Effect of test substances treated orally for 7 & 14 weeks on
femur photomicrograph of female rats. (H-E stain, x400)

C (7w), The appearance probability of fumur osteoclast was
minimal(+/-) showed in the control group.

N.C (7w), The appearance probability of femur osteoclast was
remarkably(+2) showed in the negative control compared to that of
the control group.

T3 (7w), The appearance probability of femur osteoclast was
mild(+1) showed improved effect recognizably in the T3 group
compared to that of the N.C group.

C (14w), The appearance probability of fumur osteoclast was
minimal(+/-) showed in the control group.

N.C (14w), The appearance probability of femur osteoclast was
severe(+3) showed in the negative control compared to that of the
control group.

T3 (14w), The appearance probability of femur osteoclast was
moderate(+2) showed improved effect recognizably in the T3 group
compared to that of the N.C group.
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Table 28. Histopathological findings of control group

Parameter(7 weeks) Histopathological findings

C(control group) b1 2 1 3 ' 4 ' 5 ! 3 ! 3
T Tmmssmsssse- .""".""'_' """"""""" _' """" ;""'r""Il""'r""Il"'"r'"-;""'r'"'Il'""r""Il""'r""L'"r""L""r"";—v—“-""r""
Trabeculae in epiphysis and metaphysis 5+45+45+45+45+45+45+45+45+45+45 3 Lo 3 5 3 ! 5 3
inthefemur
Frequency of osteoclast 5+/—5+/—5+/—5+/—5+/—:+/—:+1 :+/—:+/—5+/—5
| S 1 S S A O S
Fatty accumulation PR A2 1420 /S - e e
Effect of test substances treated orally for 7 weeks on histopathological findings of femur.
Table 29. Histopathological findings of control group

Parameter(14 weeks) Histopathological findings
C(control group) r1 1 2 1 3 ! 4 ' 5 i 6 ! 7 ' 8 ! 9 ! 10
Trabeculae in epiphysis and metaphysis | F&?lﬂlﬂlﬂl&?354"5‘3!4'5’¥4T¥4'{¥Zf¥4'{4'4'5*4'4'5'4'4'5*?4'{4'4'5 +41+4 ] 4'4'5’354'
in the femur T T T T T R B
B LT - - - b--m - - - R T e e e e e Tl e
Frequency of osteoclast Rt I e B v e B VAt I I o B it it IR it B I Pt o
e 1 S S S S A SO
Fatty accumulation i B B B Il e B B e e e e

Effect of test substances treated orally for 14 weeks on histopathological findings of femur.

Uterus: Normal
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Table 30. Histopathological findings of negative control group

Parameter(7 weeks) Histopathological findings
N.C(Ovariectomized group) 1 2 3 4 5
T Tmmssmsssse- .""".""'_' """"""""" _' """" ‘;‘""l""';‘""l’"";‘""l’"";‘ """" ;‘ """" ;‘""!"'"L""l""'L'"'l'"";""'!’""L""F""
Trabeculae in epiphysis and metaphysis 5+1 5+1 5+2 | +1 5+1 5+2 | +1 5+2 | +1 5+25 3 3 | 3 | 3 3 | 3
in the femur L e T T T
B et L L L e e L L L LT e e e ] e e e R e e et ST T ST
Frequency of osteoclast 5+2 V2 +2 +1 5+2 +2 +2 +1 5+2 +25
e 1 1 A S S S S
Fatty accumulation 5 +3 5 +3 5 +3 5 +3 5 +3 5 +3 5 +3 5 +3 5 +3 5 +3 P 3 3 5 3 3 5 3 3
Effect of test substances treated orally for 7 weeks on histopathological findings of femur.
Table 31. Histopathological findings of negative control group

Parameter(14 weeks) Histopathological findings
N.C(Ovariectomized group) r 1 ¢ 2 ' 3 ' 4 ' 5 i 6 ! 7 i 8 1 9 1 10
==~ S A A R
Trabeculae in epiphysis and metaphysis 5+1 5+1 5+2 | +1 5+1 5+1 5+1 5+2 | +1 5+1 5+1 5+1 5+2 | +1 5+2 | +1 5+1 5+1 5+1 5+1
in the femur e
B et L L L e e L L L LT e e e ] EEEEE TEEE e e e e e e D e e e L et L]
Frequency of osteoclast 5+3:+35+25+35+35+35+35+35+35+35+35+25+35+35+35+35+35+35+35+3
e L 1 S S A S
Fatty accumulation 5+35+35+35+25+35+35+35+35+35+25+35+35+35+35+35+35+35+35+3 +3

Effect of test substances treated orally for 14 weeks on histopathological findings of femur.

Uterus: Marked atrophy
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Table 32. Histopathological findings of T1 group

+3 +3 +3 +3 +3 +3 +2 +2 +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 +2: +3

Fatty accumulation

Parameter(7 weeks) Histopathological findings
T1(Ovariectomized group treated with T1) 1 7 2 1 3 1 4 1 5 ! ! ! !
=~ A L L S
Trabeculae in epiphysis and metaphysis ;+1 ;+2 | +2 | +2 | +1 ;+1 ;+2 | +2 | +1 ;+1 | 3 3 | 3 | 3 3 | 3
in the femur T S R
Bt et T e e e e i e i A e e e e e e e e St
Frequency of osteoclast 142142 5 +2 5 20 H I H A 20 Lo Lo Lo
e S L L S 2 A A
Fatty accumulation 5+3 +3 ! +3 +3 +3 +3 +2 +2 +3 +35
Effect of test substances treated orally for 7 weeks on histopatholoical findings of femur.
Table 33. Histopathological findings of T1 group

Parameter(14 weeks) Histopathological findings
T1(Ovariectomized group treated with T1) | 1 ! 2 ' 3 : 4 . 5 : 6 : 7 ' 8 ! 9 ! 10
Trabeculae in epiphysis and metaphysis ?'+'1'T'+'1' * 1 + * 1 + * '+'2"5 +2* + '5 +1 * 27 ! +1 -. HIHTHT ! +1 * +2 + * '+'1*53;1' B
inthe femur ++ [N N YU U YN NN VN U VN U U U SN AU S AU S0
Frequency of osteoclast ;+3 +3 ! +3 +3 +3 +3;+3'+2 +2 +3 +3 +3 +3 +3 +3 +2 +2 | +3:+3 +3
_____________________________________________________ S N U S S T U U SN UM I SO S SN S S

Effect of test substances treated orally for 14 weeks on histopathological findings of femur.

Uterus: Marked atrophy
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Table 34. Histopathological findings of T2 group

Fatty accumulation

Parameter(7 weeks) Histopathological fmdmgs
T2(Ovariectomized group treated with T2) 1 2 3 4 5 3
Trabeculae in epiphysis and metaphysis f'+'1' ESRESRET I '+'2"5*¥1' +1’+2+2******’
in the femur P E E E E E E E E S A A
B et L L L e e L L L LT e e e ] +---+ ------------------------------------ T
Frequency of osteoclast vt :+3 +1 +1 +1 +1 +1 +2 +1 '+1 | 3 3 | 3 3 | 3 3 |
e SR S O RO S SO O S S O S
Fatty accumulation 5+3 +3 +3 +3 +3 +3 +3 +3 +3 +3. 3 3 3 | 3 3 | 3 3
Effect of test substances treated orally for 7 weeks on hlstopatholog|cal f|nd|ngs of femur.
Table 35. Histopathological findings of T2 group

Parameter(14 weeks) Histopathological findings
T2(Ovariectomized group treated with T2) ¢ 1 ' 2 { 3 ' 4 ' 5 ' 6 ! 7 ' 8 ' 9 ' 10
Trabeculae in epiphysis and metaphysis f'+'1'*;'+'1' * +27+ * +27+ * +27+ * +HiH * +17+ * H i+ * +37+ * +HiH * +HiH
in the femur L
B R e L L L L LT e LT e ] B e L e R e L et Rt LT
Frequency of osteoclast 5+35+25+35+35+35+35+25+25+35+35+35+35+35+35+35+35+35+25+25+2
i ‘;----_;-----I----I----I----I----I----I----I----I----I--- I----I----I----I--- I----I----I----;-----I----

Effect of test substances treated orally for 14 weeks on hlstopathoI0|oaI f|nd|ns of femur.
Uterus: Marked atrophy
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Table 36. Histopathological findings of T3 group

Fatty accumulation

Parameter(7 weeks) Histopathological findings
T3(Ovariectomized group treated with T3) : 1 : 2 ' 3 4 1 5 ! ! ! : !
ST TETTT s _""".""'.' """"""""" ' """" ‘;‘""l’"";‘""l’"";‘""l’"";‘ """" ;‘ """" ;""'!""'&""'l"'"&""'l’"";‘""F"";’""F""
Trabeculae in epiphysis and metaphysis +2 +2 +2 +2 +2 +2 +2 +2 +2 +3
in the femur R A e e e T
S e e e e oo e s e e e e e e e e e e e e e e e e e
Frequency of osteoclast ;+2 ; +2 ; +1 ;+1 ;+1 ;+/—; +1 ;+1 ;+1 ;+1 | 3 3 | 3 3 | 3 3 |
e L 1 S
Fatty accumulation 5+3 +3 +3 +3 +3 +3 +3 +3 +3 +35 3 3 3 ; 3 3 ; 3 3
Effect of test substances treated orally for 7 weeks on hlstopathologlcal f|nd|ngs of femur.
Table 37. Histopathological findings of T3 group

Parameter(14 weeks) Histopathological findings
T3(Ovariectomized group treated with T3) ¢ 1 ! 2 ' 3 ' 4 ! 5 ' 6 ' 7 ' 8 ' 9 1 10
Trabeculae in epiphysis and metaphysis TIz'*;Iz' * +2 +.2F + +3 * +3 +2 * +2 2 * Ié*;lé * +3 +2 * I1'*E'+'é * +1 +2 * +3 +3
inthefemur
Frequency of osteoclast 5+3:+2 +3 +35+3:+35+35+2 +2 | +3 +2 +2 +2 +3 +3 +3 +2 +25+35+2
""""""""""""""""""""""""""""""""""" Tial '+'3" '+'2" '+'é' '+'2" '+'3" + '?Ié' '+'2" '+'2" e '+'2" '+'2" '+'2" +3 '+'3" +3 '¥3143143

Effect of test substances treated orally for 14 weeks on hlstopatholog|oal f|nd|ngs of femur.

Uterus: Mild atrophy
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Table 38. Histopathological findings of T4 group

Parameter(7 weeks) Histopathological f|nd|ngs
T4(Ovariectomized group treated with T4) 1 2 3 4 5 3
Trabeculae in epiphysis and metaphysis ?'+'2' 2l T A 2 '+'1"5*'+'1' +1*****F
in the femur P E E E E E E E E S
B et L L L e e L L L LT e e e ] B e e e L L E EELE LT R e et e e
Frequency of osteoclast 5+2'+1 +2 +1 +2 +1 +2 +1 '+2 +25 3 3 | 3 3 | 3 3 ;
e 1 S S
Fatty accumulation 5+2 +2 ! +3 +3 +3 +3 +3 +3 +3 +3. 3 3 3 | 3 3 | 3 3
Effect of test substances treated orally for 7 weeks on hlstopatholog|cal f|nd|ngs of femur.
Table 39. Histopathological findings of T4 group

Parameter(14 weeks) Histopathological findings
T4(Ovariectomized group treated with 74) | 1 ' 2 3 ' 4 ' 5 ' 6 ' 7 ' 8 ' 11 1 12
Trabeculae in epiphysis and metaphysis fIz'*;Iz' * +HiH * HiH * +HiH * +HiH * +17+ * H i+ * +27 42 * +27+ * 42741
in the femur T T A T A
B R e L L L L LT e LT e ] B L e L L e Lt L el Rl Ll Ll TRl Sl e L et S
Frequency of osteoclast 12142 1431431431 431431431431 +3 1 +3 1431431431421 +3 42143142143
i ‘;----_;-----I----I----I----I----I----I----I----I----I--- I----I----I----I---I ----- ;_____;_____;_____;_____
Fatty accumulation 5+3 +3 | +3 +3 | +3 +3 | +3 +3 +3 +3 +3 +3 +3 +3 +3 +3 5+3:+35+3:+3

Effect of test substances treated orally for 14 weeks on hlstopatholog|oal f|nd|ngs of femur.
Uterus: Marked atrophy
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NREE 24 A, G A% eAddzTdA HRAel feo)4
(<001 QA Z7hEATh el AREA UF AEAT Fol ol
M mRAge] el wa o4 (<00 JA et

i

(Table 40). WA FA2ZAE 1457 BRALS gz H&] N.C
264% Z=7}stgom T3S 81%=E =
7F 2= N F tH(Fig. 42~45).

Table 40. Body lipid values of rats orally treated with Test

substances.
\ Sex Female
\ Group c N.C? T1? T2" T3 T4
Variable \ Dose
0 0 5 5 5 5
(g/kg/day)
\ No.
) 10 10 10 10 10 10
of animal
3.83" 9.72% 7.31 7.04 3.48™ 8.68

Abdominal wall Lipid
bdominal wall Livid(®) ;o5 oo a6 asn Az 69D

6.7 18.03 14.34 12.98" 5.05" 17.22
(1.76) (7.36) (4.6) (3.94) (2.55) (3.31)
a ;Values were expressed as mean, b ;£S.D,, Body lipid values at 14 weeks after treatment

Abdominal Lipid(g)

of test substances. "Control group, 2)Negative control group, YExtraction of soybeans group,
“Extraction of ferment soybeans group, YExtraction of ferment arrowroot group, YExtraction

of ferment arrowflower group. Statistically Significant from Negative control(p<0.05,
sp<0.01)
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Treatment 14 waeks mean
abdominal wal pid lewel (g)

L)

Fig. 42. Mean Total body lipid weight changes of female rats
treated with test substances(*p<0.05, **p<0.01). C; Control group,
N.C; Negative control group, T1; Extraction of soybeans group, T2;
Extraction of ferment soybeans, T3; Extraction of ferment arrowroot
group, T4, Extraction of ferment arrowflower group.

Traatment 14 waeks mean
abdoming lipid lewel (gl
cmamBRER

e i]

Fig. 43. Mean Abdominal wall lipid weight changes of female rats
treated with test substances(**p<0.01. *p<0.05). C; Control group,
N.C; Negative control group, T1;, Extraction of soybeans group, T2;
Extraction of ferment soybeans, T3; Extraction of ferment arrowroot
group, T4; Extraction of ferment arrowflower group.
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Fig. 44. Effect of test substances treated orally for 14 weeks on Bone

kokal abdominal liped (g2
3 8

Treatment 14 waeks mean

L)

density Values of Female rats(x*p<0.01. *p<0.05). C; Control group,
N.C; Negative control group, T1;, Extraction of soybeans group, T2;
Extraction of ferment soybeans, T3; Extraction of ferment arrowroot
group, T4; Extraction of ferment arrowflower group. Statistically

Significantly different from negative control group(*p<0.05, **p<0.01).

Fig. 45. Effect of test substances treated orally for 14 weeks on total
body lipid photo of Female rats. C; Control group, N.C; Negative

control group, T3; Extraction of ferment arrowroot group.



Fig. 46. Effect of test substances treated orally for 14 weeks on total
body lipid photo of Female rats. C; Control group, N.C; Negative
control group, T1; Extraction of soybeans group, T2; Extraction of
ferment soybeans, T3; Extraction of ferment arrowroot group, T4;

Extraction of ferment arrowflower group.

AF7HA AT A3E 2@t B, S0TFY] L AR Ye

HA = Yol o b= (idiopathic osteoporosis), =4
= HA7] olF AP T ER FH & YEtv= d¥ o= Type I, LA
v 1Esty w59 oA s = Type 9] SvFsoz 7T

vk A ZHH o= estrogen E39F o] SE AL A4S oA A

£ ®Wsly o]= LDL-cholesterol® <7}=Z yYEFHTHDempster et al.
1993). H 4 7] FvhaF Ao Al estrogens Foldt ¢ LDL-cholesterol
& 7+ 23} a1 HDL-cholesterol& 27} dtthal &el ] 9 oh(Kalu et al. 1995,
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Atk 53] 14T AFEAD Fo] T3xolA = 24 dxadd H8) 9

=
4 (p<0.05) A Z7HE AL o]

ALP
LBt o= Ald & &) & AFe] 2 WAL S F

=3 4= Ut} Phosphate R calcium®] § %+ w3 Hlwste] EE
oA Wste BEEA FATt 2EYH A =3 dA 2 s2#
balance &

ZH=EHE FA S v FHUZEHE vEE
Aozatel ws) 75 68%, 147 35% Z+7t fhA
o Al¥E2 T3+ steroid hormone, sex hormoned A& 2 ¢l
cholesterol®] estrogen®. = WALE = AS XA Aow F=T
ATk TS THAIF T8 WP Al LDL-cholesterol 42 75
50%, 147 30%, 8% STHAAL 75 29%, 145 32% a7F Q13
ol wElA AlEEA T37ol A 2E cholesterolo] <4 A (p<0.01)
daEs g ol Hla) G AE2A] YW FH2HE s
ERstE AA SAEA AT

AEA AN 2EZS isoflavone s, coumestani, L8] i lignanf =
T7g F e, o523 hormone #&, protein tyrosine kinase %
DNA topoisomerase$} ## sk FdA ¥ 3} 2 mitogenesis, 21383 A
, ¥ T AgA 2dE Yl dew ¢
A 9l th(Fotsis et al. 1993). Z1&ju} F-2t& 02 252 o]y, 115o]

g
ot ge dzERA EH oo W¥ES 37 A

o|N
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Al 2ERA ke tixdel BlE 2137 % #HAde Ao® eyt
om ANFEA Fo] Tl 449 %, T2 762 %= 217t o) ~EZ7A H %

T FAWET Bu Sbske A%E Bilew Alded Fo T3
100.46 %, T4 117.65 %= iz Bt 7k S7hE ek 53] T4
FAALRE F(E<0.01) A HERRT o= gl ofeh o~

2 = 1999, Ravel et al 2003))& 2

K

e x4 A&7 Controlioll A thE = 9] W 2] F(trabeculae) 7} %

2 Wol(+4) #FRHJoH(7TF W 145), A E(osteoclast) 2]
ZdANEE wg v ekTF +/-, 145 +/-)FA k. o]o] Hha] N.Catofl A
= UEZAA W F7F A FATF 42, 145 +DEH YA dEF v
ZAxe] AN EE FdHom FUHTF +2, 145 +3)3 3t A9 E

1, T2 B T4ol A= W x5 Aol glo] i dAsgh
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Table 41. Clinical signs of male rats orally treated with substances.

\ Sex Male
\ Group C T1 T2
Variable

\ Dose(g/kg) 0 5 5

\ No. of animal 10 10 10

normal 9 10 8
abnormal 1 0 2
hypodermic mass 1 1
recumbent position 1

C, Control group, T1, Extraction of ferment arrowroot group, T2, TI; Extraction of

arrowroot group.

NPEA Fo] 3570 dxatd vs AFe] gadts 4FS B
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Fig. 47. Mean body weight changes of male rats orally treated with test substances for 21
weeks. C; Control group, T1; Extraction of ferment arrowroot group, T4; Extraction of

arrowroot group.

o]
AL YehA gott a8y AEEE =3k 71" Ayl
7] W3} ¥ mass7}t #EE A (Table 42).
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Table 42. Autopsy finding

substances for 21 weeks.

of male rats orally

treated with test

\ Sex Male

\ Group (o T1? T2Y
Variable

\ Dose(g/kg) 0 5 5

\ No. of animal 10 10 10
normal 6 7 6
mass of the hypodermic 1 0 1
mass of the kidney 1 0 0
mass of the lung 2 0 0
mass of the pituitary 1 1 1
infiltration of the lungs 1 1 1
atrophic of the epididymal 0 1 0
mass of the prostate 0 0 1

Autopsy finding at 21 weeks treatment of Test Substances, DControl group, ?Extraction of

ferment arrowroot group, ¥ Extraction of arrowroot group.
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Table 43. Relative organ

for 21 weeks.

weight of male rats orally treated with test substances

Sex Male

Group C T1 T2
Dose(g/kg/day) 0 5 5

No. of animal 10 10 10
Brain 2.12(0.10) 2.06(0.09) 2.09(0.11)
Lung 2.84(0.43) 2.44°(0.26) 2.91(0.39)
Heart 1.79(0.09) 1.76(0.2) 1.7(0.19)
Liver 15.66(1.92) 14.94(1.82) 15.01(1.71)
Spleen 0.9(0.15) 0.83(0.15) 0.93(0.14)
Kidney L. 1.86(0.15) 1.83(0.24) 1.93(0.24)
Kidney R. 1.92(0.18) 1.89(0.27) 1.93(0.26)
Epididymal L. 0.58(0.12) 0.64(0.11) 0.71°(0.06)
Epididymal R. 0.66(0.09) 0.71(0.09) 0.74(0.07)
Testis L. 1.69(0.31) 1.7(0.4) 1.96°(0.09)
Testis R. 1.76(0.22) 1.84(0.17) 1.957(0.09)
Samenblase 2.48(0.48) 2.94(0.55) 2.26(0.95)
Prostate 0.75(0.27) 0.83(0.21) 0.94(0.41)

a ,Values were expressed as mean, b ;3SD, Statistically Significantly different from Control
group. Relative organ weight at 21 weeks after treatment of test substances. G, Control group,

T1; Extraction of ferment arrowroot group, T2 Extraction of arrowroot group.

a g Foliol A dado] dixatol sl f2l4d (p<0.05) 3
A S7F AT 22y v do dstol M= olde] dEEA
t}.(Table 44).
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Table 44. Hematological values of male rats orally treated with test substances

for 21 weeks.

Tested WBC #LYM #MO #GR RBC HGB HCT MCV MCH MCHC PLT
Unit x1000 % % % x10° g/ % fl pg g/dl  x1000

Group : C
Mean 12.11% 6357 222 1423 798 1454 4227 5297 1823 34.42 950
SD 277" 1018 779 553 031 0.71 194 149 059 055 117.15

Group : T1(5g/kg/day)

Mean 967 6256 19.05 1818 7.61 142 41.03 5394 1868 3461 1061.11°
SD 226 1014 225 971 043 0.68 196 127 063 0.62 95.58

Group : T2(5g/kg/day)

Mean 1095 6169 188 1968 791 147 4261 5385 186 3458 961.25
SD 147 836 418 731 059 1.01 392 204 071 097 161.73

All hematological values were measured at 21 weeks after treatment of test substance. G
Control group, T1; Extraction of ferment arrowroot group, T2, Extraction of arrowroot group.
a ,Values were expressed as mean, b ;3SD, Statistically Significant from control

group(p<0.05).

ANEEAS Fold T1 2 T23 oA LDL-cholesterol tZ ol H
24 (p<0.05) UA FAaEAJTh 28y ALP FE+ xRl vl &)
Tl 38 %, T2w" 51 % S 7F= AtH(p<0.01). €H W GOT, GPT, BUN,
A B Ao FEE AYLolAM oY WSyt #EEA gttt

(Table 45, Fig. 48).
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Table 45. Biochemical serum values of male rats orally treated with test

substances for 21 weeks.

\ Sex Male
\ Group C T1 T2
Variable

\ Dose(g/kg/day) 0 5 5

\ No. of animal 5 5 5
Total cholesterol(mg/d¢) 84.0°% 80.09 69.44
SD (18.29) (15.68) (16.04)
HDL-cholesterol(mg/d?) 70.41 68.72 61.06
SD (14.89) (12.87) (12.86)
LDL-cholesterol(mg/d¢) 11.33 745" 7.0"
SD (4.97) (1.69) (1.73)
Triglyceride(mg/d¢) 81.22 79.91 61.78
SD (43.14) (29.28) (22.48)
Alkaline phosphatase(IU/L) 153.56 211.82" 231.89™
SD (27.29) (35.25) (48.97)
Phosphate(mg/d0) 5.71 5.25 5.8
SD (0.80) (0.44) (0.92)
Calcium(mg/de) 10.44 10.25 10.32
SD (0.58) (0.34) 0.5)
GOTIU/L) 121.2 136.0 161.89
SD (48.55) (25.75) (37.13)
GPT(IU/L) 29.6 31.3 33.33
SD (7.95) (7.7) (12.56)
Blood urea nitrogen(mg/d{) 13.12 12.36 12.86
SD (1.67) (1.23) (1.93)

a ;Values were expressed as mean, b ;£S.D, Statistically Significantly different from
Negative Control group(+xp<0.05, *#p<0.01). Serum biochemical values at 21 weeks
after treatment of test substances. G, Control group, T1, Extraction of ferment

arrowroot group, T2, Extraction of arrowroot group.
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Fig. 48. Effect of test substances treated orally for 21 weeks on cholesterol values of
male rats(*p<0.05). C; Control group, T1; Extraction of ferment arrowroot group, T2;
Extraction of arrowroot group. Statistically Significantly different from negative
control group(#p<0.05)

= SDRAT) =739 @Y ez g W= Fig. 49
Zao] vlE TiwoA BAZFSZE /594 (p<0.01) A 26 %,
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