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Purpose&

Contents

1. Development of high-value-added food using the Polygonum multiflorum which is
growing in the south area

2. Investigate the effects of domestic climatic conditions on the menopausal symptoms
and immunity, and verify the high added value of P. multiflorum.

3. It combines the efficacy of mushroom mycelium to create safety and new effective
effects at the level of general food.

4. Based on the results of above, ensure the production process of mushroom mycelial
fermentation P. multiflorum by fermentation with patent mushroom mycelials.

5. To develop products with convenience and usefulness in product development on
concentrated liquid formulated with domestic herbal medicine considering mushroom
fermented P. multiflorum and herbal medicinal solutions harmony.

6. We want to develop health-oriented menopausal products based on industrial

technology through product efficacy and safety evaluation.

[] Research content

1. Development Objectives

- Main research institute (Dongbu Herbal Co.)
: Product development of processed fermented P. multiflorum by mushroom
mycelials and herbal medicine extract

- Participating agency (Jangheung Research Institute for Mushroom Industry)
: Establishment of fermentation condition of P. multiflorum by mushroom mycelials,
change of composition due to fermentation and processing, search for physiological

activity, support for product's immunity enhancement effect and product production.

2. Contents and scope of development
- Main research institute (Dongbu Herbal Co.)
O Determination of the mixing ratio of fermented P. multiflorum by mushroom
mycelials and herbal medicine extracts.
O Establishment of production condition of fermented P. multiflorum by mushroom
mycelials and development of product development process and sensory evaluation.
O Developing prototype product packaging design.

O Development and process establishment of liquid product using fermentation

product of fermented P. multiflorum by mushroom mycelials and herbal medicine




extracts.

O Establishment of mass production process of optimal liquid beverage.

O Nutritional analysis and stability evaluation of prototype

O Identification of antioxidant activity

- Participating agency (Jangheung Research Institute for Mushroom Industry)

O Establishment of fermentation conditions of fermented P. multiflorum by mushroom
mycelials.

O Analysis of active ingredients of Sucrose and fermented products.

- Physicochemical analysis and quality control of fermented stock solution.

O In-vivo, in-vitro effect test for improving menopausal symptoms.

O Evaluation of immunity enhancement efficacy.

O Establishment of fermentation conditions of fermented P. multiflorum by mushroom

mycelials.

Results

This study was performed to analysis of chemical constituent in Polygonum multiflorum
root by different dry methods (hot air drying, shade dry, and freeze dry). The results are
summarized as followings; major free sugar were detected fructose, glucose, and sucrose
in dried P. multiflorum roots based on various dry methods. The highest content of free
sugars was found in freeze dried P. multiflorum root. The four organic acids were
detected in dried P. multiflorum root by HPLC analysis. The content of oxalic acid in
shade dried P. multiflorum root was higher than the dried P. multiflorum roots by
different dry methods. The content of total amino acid and essential amino acids were
high in the orders of freeze drying > shade drying > hat-air drying. The potassium and
magnesium levels of freeze dried P. multiflorum root was significantly higher than the
other drying method of P. multiflorum root. Whereas the calcium and sodium levels were
higher in hot-air dried P. multiflorum root. The major fatty acids were determined the
linoleic acid in Polygonum multiflorum root by different dry methods.

This study was carried out to determination of Lentinula edodes JMI-10079 mycelial
optimal cultivation condition on the root of Polygonum multiflorum, and we were
perform to analysis of proximate compositions, total amino acids, minerals from the root
of P. multiflorum cultivated with L. edodes JMI-10079 mycelial. The optimal temperature
and pH of L. edodes JMI-10079 mycelial cultivation on the root of P. multiflorum were
25C and pH 5~6, respectively. The optimal carbon resources and nitrogen resources of]
L. edodes JMI-10079 mycelial cultivation on the root of P. multiflorum were glucose and
maltos, respectively. The content of crude protein, crude fat and ash from the root of P.

multiflorum cultivated with L. edodes JMI-10079 mycelial was increased by higher the

root of P. multiflorum concentration. The content of crude fiber was the highest in




control. As the result of total amino acid analysis, total amino acids and total essential
amino acids were increased by higher root of P. multiflorum concentration.

This study was performed to find out optimal extraction conditions of fermented
Polygonum multiflorum root by Lentinula edodes(JMI10079) Pegler mycelials using the
response surface methodology(RSM). The independent factors were extraction temperature
(X1: 40-100C), extraction time (X2: 2-10 hrs.), and the ratio of water to sample (X3:
33-100 mg/mL). These were effects on dependent variables of the extract properties, such
as soluble solid contents(Y1), ‘brix of sample extract(Y2), total polyphenol content(Y3),
total flavonoid content(Y4), ABTS (2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid))
radical cation scavenging activity(Y5) and DPPH (2,2-diphenyl-1-picrylhydrazyl) radical
scavenging activity(Y6). The experimental data obtained were fitted to a second-order
polynomial equation. The optimal extraction conditions for fermented P. multiflorum root
were determined as follows: X1: 91.22°C, X2: 7.72 hrs and X3: 39.71 mg/mL.

The moisture content of P. multiflorum and fermented P. multiflorum by mushroom
mycelial(FPM) were 7.35% and 59%, respectively. The crude protein content did not
show a significant difference between the two samples, crude fat, ash and crude fiber
content of FPM were lower than P. multiflorum. The content of soluble nitrogen free
extract of P. multiflorum (79.78%) was significantly higher than FPM (31.05%). Sixteen
kinds of amino acids were detected in P. multiflorum, and the major amino acid was
determined the arginine. The content of arginine and glutamic acid were 586.67 mg%,
and 283.78 mg%, respectively. Sixteen kinds of amino acids were detected in FPM, and
the major amino acids were determined the arginine (654.68 mg%) and threonine (591.18
mg%). The total amino acid contents of P. multiflorum and FPM were 3,469.03 mg%,
and 3,630 mg%, respectively.

Also, we fermented P. multiflorum by mushroom mycelial, and analyzed for chemical
compositions and biological active of fermented P. multiflorum root. The crude protein
content did not show a significant difference between control and fermented P.
multiflorum root, crude fat, ash and crude fiber content of fermented P. multiflorum root
were lower than control. The content of soluble nitrogen free extract of P. multiflorum
root was significantly higher than fermented P. multiflorum root. The major amino acids
of P. multiflorum root were determined the arginine. The content of arginine and
glutamic acid were 586.67 mg%, and 283.78 mg%, respectively. Sixteen kinds of amino
acids were detected in fermented P. multiflorum root, and the major amino acids were
determined the arginine and threonine. The total amino acid contents of control and
fermented P. multiflorum root were 3,469.03 mg%, and 3,630 mg%, respectively. As the
results of antioxidant activity test, the antioxidant capacity of fermented P. multiflorum

had a higher than the control. As the mushroom fermentation progresses, it is confirmed




that the amino acid content and antioxidant capacity were increased, and it is expected
to develop the product using the fermented P. multiflorum using mushroom mycelials.
The content of crude fat, ash, crude fiber, and soluble nitrogen free extract of FPM were
lower than the P. multiflorum, and the major amino acids were different in two samples.
Total amino acid content of FPM was higher than the P. multiflorum. As the mushroom
fermentation progresses, it is confirmed that the amino acid content is increased, and it
is expected to develop the product using the P. multiflorum fermented with mushroom
mycelial.

As a result of free sugars from P. multiflorum root analysis, three kind of free sugars
were determined the glucose, sucrose and lactose by HPLC. Four kind of organic acids
were found in lactic acid fermented P. multiflorum root. And oxalic acid, lactic acid and
succinic acid were detected in organic acids. The content of lactose and lactic acid in
lactic acid fermented P. multiflorum root was the highest among the free sugars and
organic acids. The content of minerals were in high orders of sodium> calcium>
magnesium in P. multiflorum by acetic acid fermentation. The content of inorganic
components was highest in lactic acid fermented solution with 5% and proportional to
the content of P. multiflorum

Lentinula edodes, a member of the Pleurotaceae, is a blood pressure and cholesterol
lowering effect. Recently, research the reduction of irritation and the enhancement of]
function have been cultivation of natural resources using mushroom mycelium. For the
development of food fermented with L. edodes mycelium of natural medicinal herb
remnants, determined to be 20%, and the product were used after lyophilization.

In this study, we were analyzed the contents of (-glucan and amino acids of]
fermented herb remnants by L. edoeds mycelials. [S-Glucan is a type of polysaccharide
that has immune-enhancing and is known to inhibit cancer cells. The content of [-glucan
and total amino acids of fermented herb remnants by L. edoeds mycelials were 35.13%
and 8,697.36 mg%, respectively. The content of essential amino acid from fermented
herb remnants by L. edoeds mycelials was 3,226.85 mg%. Collectively, our findings
suggest that fermented herb remnants by L. edoeds mycelials extract could be used as an

chemo-preventive material for consumers.

Expected
Contribution

1. Establishment of fermentation and manufacturing process of fermented P. multiflorum
by mushroom myecelials.

2. Establishment of optimum extraction condition of fermented P. multiflorum by
mushroom mycelials using reaction surface method (RSM).

3. Establish extraction conditions by screening additional natural materials

Identification of two natural products (Carthamus tinctorius fruit and Schizandra

_10_



chinensis).

4. Product development using fermented P. multiflorum by mushroom mycelials.

5. Development of one kind of product using natural material.

6. Evaluation of immunity enhancement efficacy.

7. Evaluation of in-vivo and in-vitro efficacy in menopausal period

8. Promotion of commercialization of one kind based on evaluation of prototype.

9. It is not natural to recognize menopause as a disease, but it is the natural right of
the human body, and it can be improved by correct utilization of food (natural
material).

10. Diversity of menopausal relief foods is secured by the usefulness of P. multiflorum
and the search for additional natural materials.

11. Ensure safety by combining mushroom fermentation technology and create
synergistic effect of mushroom and fermented P. multiflorum by mushroom
mycelials.

12. One patent application in 2016 (registered in 2017.11), one patent application in
2017

13. 1 job creation in 2016, 1 job creation in 2017

14. Achieved product sales of KRW 50 million, and obtained ISO 22000 in November,

2017. In 2018, HACCP will be implemented and equipment will be expanded.
Accordingly, we believe that sales growth will be possible.

It is possible to contribute to safety by fermenting the P. multiflorum by mushroom
mycelials. This is because the existing standard material is not detected through the
analysis of fermented P. multiflorum by mushroom mycelials, and the change of]
THSG. And it is necessary to trace the safety of fermented P. multiflorum by
mushroom mycelials through additional studies (THSG toxicological research). Through
the above-mentioned studies, it will be more effective in creating added value when
proving safety.

It was confirmed that the effect of domestic fermented P. multiflorum by mushroom
mycelials on the improvement of menopausal period was excellent. In addition, through
the search for sub-materials, we have secured two additional natural materials that are
effective in improving the effect of menopause, and present the findings

In the case of products produced in the second year by mixing the raw materials, we
are conducting MD meetings and buyer meetings to enter home shopping through
additional taste corrections.

It is possible to contribute to the increase of overseas exports by advancing domestic

food industry and improving national competitiveness.

_11_



- It is possible to promote the income of farmers and producers' associations due to high

value added and induce local economy, and it can grow as a stable high value-added

crop.
Reduce the household burden of treatment for menopausal women.
Fermented . . L.
Polygonum . Climacteric Improve Liquid
Keywords . with mushroom . )
multiflorum . symptoms immunity products
mycelia
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Casini, 2006, Ho, 2007

Bloomfield, Williams, Lamb, & Jackson,

2% o
1993 Nelson & 1994, Ready & 1996
Hunter & Liao, 1995 Wijma, Melin, ok g
Nedstrand, & Hammer,1997
Hunter & Liao, 1995 AR P& A=
Freedman & Woodward, 1992 T vfole vzl HE
McBride & 2002 H7d 4 st U u s
Bastian & 2002 T2 QW

Legare & 2008; Menard & 2010

Natural health products

Nagamani M, Kelver ME, Smith ER &

Clonidine

Stearns V, Beebe K, Iyengar M &

Selective serotonin

norepinephrine reuptake inhibitors

and

Loprinzi C, Sloan J, Perez E &

Gabapentin

Barton D, Loprinzi C, Quella S, &

Vitamin E
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(2) A&t
N EAE A AEGAQl SPINS waw, 73d7] #EA|Ee] ¥
of AWAIF thH] 19.3% Z=7}8te] 32 Wiwt g7} dujE ot B

ol A A o] 20124

(3) A7
Welnox TMol A|Eo =2 7295 <] FapA H

Product Rating

Safely THRHN 495
Ingradent Quality AR A L85
Customers Raviews ke drdk & 4975
. i T ‘f Expers Reviews dddkkd 465
bw ; Crverall rating kR Aa5
%
: Side EMrcts Mo
5' Guarantss B0 Days Guararion
£ Servings 120 serangs {1 monils Supphy)
%
%: Cotfications

= 00

WelnoxTMeoll A% S 2 BiopauseTM 49.95 €& F3A Hx. 4 2735 H&std &
= 24 gew, IMIRE A%, BUTE B4 Fom, YT B34,
Product Rating
Safaty dedrkdd 495
Ingredent Cuality * Ak EA Lo
Customers Revienws i drdd 2485
Hf Expens Reviews TRt 485
. :f Crverall rating il 4605
E
| I:;':i'ff é Side EMvcts Hone
{51 i Guarantes B0 Diays Guanion
:. o j; Servings 120 denangs (1 ol sufpby)
¥ ! = - :.:;'.- Lebfications
- 96
LovanoxIMZ FIAEE=Z 3995 @el. 7|99 AHE o451, BEHSTS 959 4

d7] $stets 982 3
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Product Rating

Safely

Ingradeent Quality
; Custemers Raviews
L Expers Reviews

TR RN 495
AR A5
Tkl 445

e 4515
- Crverall rating ik 2505
L] _.:'
o BOVANOR 7 E gy Etucts Hone
i Guarartes ) Days Guaranien
b Servings

120 senandgs (1 moiils Supphy)

Catfications

.

(4) A2 AL &
SRR R ANAAELY | E9F/299s
Anti-aging/menopause symptoms relief | Chee-Keung Chung, Uus

using ganoderma lucidum spores Siu Kan Tong

/6908614 B2

Compositions and methods for treating
Duke Debra M,

symptoms associated with menopause, )
Duke Richard C

hormonal variations and arthritis

US
/2010011767 A2

. o Standard
Compositions and treatment for alleviation )
] ] Homeopathic
of symptoms associated with menopause
Company

US
/6248307 Bl

Antiestrogens and their use in treatment | Becm Technologies,

of menopause and osteoporosis Inc.

uS
/4894373 A

(5) xS
Hl= FDAT A

(A QA S @ 55w

ZAbsked, NLEAS]
CE e

(6) 71Et& 3

58714 uw d7le] A9ER 3749 B3k EAEY, 88 AR
A7) F4 ARG AF AE L T AZPE, WFEe FEEL TFE oy A4
Ao oY mE ABE 2YE, 4 AV 2 H5e £Y FERL FE YRoE
S WA Aske] oy A5E 93 2AE So B3 537%0] AL
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3. A7%Y We L A%

O34 2 23014d)

1. A=
7F AR

HoAg o A3 st 2 (Polygonum multiflorum Thunberg)s &) SAHA Foll A ) 5}
AHE-3 Ao

[ Dry oven.60 T, 5kg,48h ] ( Dark, natural draft, 20T, 5kg, 72h } ( freeze drying, Skg, 72h }

o
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Feld A Wilson 59 e wel FA48k3AT 5 AR 5 goll SFFE 7hete]
HhAl 7l 3 100 mLE A E3te] AAE2(50,000 rpm x 30 min)dF & AA NS FHEto] 045
um membrane filter(Millipore Co., USA)Z o33 off oz HPLC(1200 Series, Agilent
Technologies, USA)E ©]&3te] FAstA o &2 integratoro] 23 oF A FHO=Z
AbetTt. o] Wl HPLC #4 =712 3% 19 #r

E 1 freld B4 23
Item Condition
Instrument 1200 Series Agilent Technologies
(Agilent Co., USA)
Detector Agilent Technologies 1200 Series ELSD
Column Carbohydrate column
(Alltech Co., USA, 250 mm L X 4.6 mm ID)
Solvent 75% Acetonitrile
Column temp. 30C
Flow rate 1.0 mL/min
Injection volume 5 uL

714 stk Paler9} Liste] WHel Fate] #4389t 5, A8 5 gl S/FTE 7t
WHAIZL & 100 mLE A-Este] FAEE (50,000 rpm, 30 min)stal A AS FHdEo] o3}
(Whatman No.2)stsith o 73gk oS Sep-pak Cl8e.=2 AHAAZ <, 045 um
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membrane filter(Millipore Co., USA)® <]3 & HPLCE 9]
integratorel] 9|3 R EE=H o R AAEE o] W HPLC &

T 2. 71 242
Item Condition
Instrument 1200 Series Agilent Technologies
Detector UV (Agilent Co., USA)
Grace Prevail Organic Acid
Column
(46 mm L x 250 mm ID, 5 um)
Solvent 25 mM KH2PO4(pH 2.5)
Column temp. 30C
Wave length 210 nm
Flow rate 1.0 mL/min
Injection volume 5 uL

4) opw At 24

b FA b A

ofu| =4k #2412 Daniel? Steven®] Wil web Fa 2 FEAS AAHS AN F
HPLC(1200 Series, Agilent Technologies, USA)Z #2413ttt A& 05 g¥ 6 N-HCI 10
mLE Al de] Y1 AlEH & BE o 28d § "= 110TolA 2443 7hp
3l AT ez 4RE AR o 33tHA methanol 50 mLE AH-&sto] ASbs S
% 20 mM HCl 5 mL2 #AE&3t9th 045 um membrane filter2 o] #3le] & ofHS
A AF F AccQ-Tag AoFs A}O*SM =45t Azl § HPLC® %*46 A FFE

integratorel]l o3t JE-FFEH o R AAXSY T EAZRAL F 33 #Au

Wb frelobul et A

fre] opnl =4t B4 fEld Ay 22 WHos A2 oS Ohara®t Ariyoshe H
Hoz FAAY. F AR b5 go FElY AA Wz Zeo] AHEd oA 10 mLol
sulfasalicylic acid 25 mge #H7}ste] 4Tl A 4A7F &< A A7 & A4 F2](50,000 rpm,

30 min)sle] @A & AASIA, A NS 045 ym membrane filter2 ¥l AL o
He dAF At AccQ-Tag Al ots AH&ste] #FxAlst A1zl & HPLCE #A4st3ith ¢
% integratorol] 9%k QIF-FFEHORE ARSI L BHEAL FAolu =t ZOH(E 3).
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3 3 obv A A x
Item Condition
Instrument 1200 Series Agilent Technologies
Detector Agilent Technologies 1200 Series FLD
AccQ-Tag™
Column
(Waters Co., 150 mm L X 3.9 mm ID)
Column temp 37C
A : AccQ-Tag Eluent A

(Acetate-phosphate buffer)

B : AccQ-Tag Eluent B
(100% Acetonitrile)
C : DW
) ) A B C
time (min) BV
Buffer solution 0 100 0 0
0.5 99 1 0
18 95 5 0
19 91 9 0
26 86.7 13.3 0
30 84 16 0
32 83 17 0
36 0 60 40
39 100 0 0
43 100 0 0
Flow rate 1.0 mL/min
Injection volume 5 ulL
5) F714E &4
T8 AARAHeR A Agste] EA L, HAERAE ® 49 2k S5 A= 05
g& 600CAA SISAA WASES e F, 20 4 A3 A2 10 mLE The) of3ts
of F&eld Fw Ax A7 F 4d) F4F A4 10 mLE e F, FR5E o] &3l
100 mL2 AE&3 A4S FAANRE AREstdoh 24 F71A47e A3 dAF 3=
(AAnalyst 400, Perkin Elmer, USA)Z2 7} 949 %% &9 &5 0.1, 05 2 1.0 ppm>
2 zAse] BE AW AL A A
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Item Condition

Atomic Absorption Spectrophotometer

Instrument .
(AAnalyst 400, Perkin Elmer)
Fuel flow C2H2, 2.0/min
Oxidant flow Air, 10.0 L/min
K: 766.49, Mg: 285.51, Na: 589.00
Wavelength(nm)
Ca: 422.67
t} &5 AlEFE E 24
1) 3t d43=
st AlE 1 kgoll S/ 10 LE 7Fste] 8TCAA 3A 7 & 3{FFE3te] FZ3A
o FAF BAL 3B @ F 05 F29L o H(Whatman No2)sHelaL, o FEolog
rotary vacuum evaporator(EYELA N-1000S, Japan)® 50C &AM #Ags= & 54

Azxsto] 4T WAl HashaA AR

3

2) &arsteAd

7} Total flavonoid content(TFC)

i
B\

Total flavonoid content 21> Herald 5o©] AF&3st AWl F3slo] FAH AN 5
B 25 ulel S5/ 100 ulL ¢ 5% NaNO2 10 ulLE 7}3t v, 5% % 10% AICI3 15 uL&
7bste] 64-3F WAskar 1 N NaOH 50 ul ¢F 57/ 50 uLE 7Fskaith 1+ %, ®Eg-< <]
4% #S 510 nmolA FAEAY. T2 A2 querceting AHEstY XFE AFAE FHA
I FEEY F ZoHwol= IES mg QE(quercetin equivalent)/g® UEF I EEE
A8 querceting 0.5, 1.0, 5.0, 10, 50 % 100 mg/mLE W&o Ag3t & T3 Ee FE9
#HAE el 2E34S THEY total flavonoid 3HE-S YEFWT

1}) Total polyphenol content (TPC)

Total polyphenols 418 Folin-Denis o2 A&3ttt ZF50] 343 A5 25 uld
Z5F4 75 uL$} Folin-Ciocalteu phenol reagent A ¢F 25ulLE 7}8tal, 657 ¥k A7l FH
E3hgo Na2CO3 100 uLE 7hste] £33 & 907 A=ollA wA&tar, 765 nmel A &3
TE 348 5, 2FEEQ gallic acidg AH&ste] i+ AFHS A4 & FEEY T E
¥ s S mg GAE(gallic acid equivalent)/g® YWEHATH EFEZHLS gallic acidE
Z+zy 05, 1.0, 5.0, 10, 50 ¥ 100 mg/mLZ W&o AHEd & FF =} s #AE Y
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Bl &= E5274S WS total polyphenols 3H#-S el T

3) S FEEY rhein, emodin, chrysophanol, physcion jeu
2,3,0,4"' ~tetrahydroxystilbene-2-O-B-D-glucoside ¥ 7%

Anthraquinonei+2] standard &% 4% (rhein, emodin, chrysophanol, physcion) %

2,3,0,4"' ~tetrahydroxystilbene-2-O-B-D-glucoside(THSG) 2]

Abgehe] 245l

¥ 5 LC-MS 4 z3]

=]
L

=13
A=y

r 9455 LC-MS¢% ELSD=

AzALe 7 59 7t}

Item Condition
Agilent Technologies 1260 series HPLC
/ Agilent Technologies 6130 Quadrupole

Instrument ) ) ) )
LC-MS / Agilent ELSD / Agilent Technologies 1260 Hip
ALS(Agilent Technologies, USA)
Poroshell 120(SB-C18 2.7 um 4.6><150 mm,

Column ) )
Agilent Technologies, USA)

Solvent 5% acetonitrile : 95% Water — 100% acetonitrile

Column temp.
Wavelength

Flow rate

Sample
concentration

Injection volume

37C
UV 210, 254, 280, 310, 365, 400, 525, 750 nm

0.8 mL/min
1,000 ug/mL

Standard 10 uL / Sample 30 uL

gh H A WA ALA A

D) aFe HE HEadA 2E 4G =A

e wAldas 20 Y g8t $4 B, BFskx, 48, AvHA 459 FAE
A F 4 Ax " s By Y vE1l, wwE e T A4 24 mm, =
o] 200 mm¢] FH3I AEF AP ztzF 50 g W& T 121 TColA 1587 i ste] 2
Y 5 RAFAAE st FRFEol HEskal i, 5 8kE, AvkHAl dARE 26T R
AARE vkl A wjkat Ak AeAlE 30CE AAE wdrlol A stk FAA 9
Qe JAETHORERE ol 2 A3t wAe Aols FAsY YeEhddnh 1 A3 B3
NA FAMEETE Ao R YEpg o FEI XupAle e FEo] dAMEEE UERY
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ATk mEtA B AFoAME RuE BEdTE AUt 2 Hge] 584 FHES 9§
st (AD)FETH A AT ATl o 4 MI10075, JMI10076, JMI10077, JMI10078 2
JMII0079 % 5% HyhlA§ WATALE st¢e wao HEI ZAx, JMI0079 >
JMI10078 > JMI10075 > JMI10076 > JMI10077 o2 FAPEE7L =74 yErskt) o] Ako
AR g o R g WAL AMEe FHF FARE EagtAF JMII0079% 2 A 83t

Mokl

X
T
o
2
rot
—y

£ 5 B Bl B2 e wExd
AR =
A A e TE717HY)
HAE A IS (mg/20day)
¥
26C 30 48.7+4.2
(Lentinula edodes)
= == = i
S '6‘01' - . 26°C 30 _
(Codyceps militaris)
st
) ) 30C 30 4.2+0.4
(Phellinus linteus)
Z|u Al
, = A 261 30 6.7+0.2
(Schizophyllum commune)
%7 EILTA FRA 2 dee BEad
SPEN b e b 712K EAEE
A e vkg 7|7k
- = (mg/20day)
JMI10075 26°C 20 32.7+£3.9
JMI10076 26C 20 24.6+3.7
JMI10077 26°C 20 19.4+2.7
JMI10078 26C 20 36.5+3.1
JMI10079 26°C 20 46.8+2.4

Srot FRActERUdA AFwon] WEel AT ERFAE (A)FEENA
AT LA BFEL L. edoeds (JMI10079)E vl g3t A5 Ptk
)




SA & 43 Ax ° 425 27 25 mesh, 50 mesh, 100 meshA & F33F E23} 25
meshs F¥317] &2 IFES AE2 319, A7 24 mm, =°] 200 mme] FH3 453
Alg ol ZH7F 50 g¥ B2 3, 121TCol A 16523t Hitste] A3 § RIdAME 3729
FAFEol HEekar 23, 25, 27 R 29CE AAG w7l A] wiFastdeh. dARA S g
HEHOZRY ol &= At Ao AolE SHsto] e AT

(2) pHell W& steolA mE A A% 54

SH9E 1IN HCIZ IN NaOHE Ag3te] pHE 4078002 243 & 25 meshs &3
st 2 sl IFHES A4 24 mm, =] 200 mm-4 FHg A5y Al 7 b
25 50 g¥ 92 5, 121TCelA 1631 Hatste] 23 & HidAMAE s, A+
of HFetal 30CE =A% wid7]oll A wFastdtt. dAA Sl AL AFTHOERE ol &
ezt ALY AolE FA sk YERY Sl

(3) ol wWE Ae] Y 74
B9 o2 glucose, lactose, maltose, starch, sucrose 5% & A E3sle] FHF 2% Fk=
= 7bzhe] &a9s 7 25 meshs FH8HA] B2 s 50 g¥t @ A7 24 mm, £°
200 mme] FHE AEF APe] 2 T, 121CeNA 1581 Fste] NF F EuTA
AL o] xHPE JFet 30TCE 2dE wdroA wgstant. dAAo 48
HdIHonhy o2 Azt Ao dols FAske] YehAT

o

(4) Axgo] w2 FAe A =4
A4S0 2 ammonium tartrate, glutamic acid, malt extract, potassium nitrate, urea 5%
S Aeate] ZR5o] 2% wrR 747te] AAYS mol, 7 95 meshS E3HelA Be a4
9} A A7 24 mm, %501 200 mm«] E‘jéff} AEY Algdol 50 g¥ F& %, 121TCol
] woll HFsha 30C= =¥
=

A A LolE E7

>4 F:U
1
q;
to
lo
=
)
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Crushing and selection

P. multiflorum

Soaking

25mesh
residue

P. multiflorum

Remove water

Room temp.
(4hrs)

Filling

lhr

Autoclave

Filling the
cultivation
bag(500g)

Cooling

Injection

1217, 40 min

Fermentation

L. edodes
(JMI-10075)

25T, 40days

C Bk WAREAL g

of

&
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emodin, chrysophanol, physcion)

4§ (rhein,

=3

standard

Anthraquinone ¥+ ]
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Ap A AR A2

koS
=

Al A2

(mL)

At

W
4r

o]

—_
o

ol
=

A&

30

50

70

100

50

50

50

100

30

70

50

100

70

30

50

100

70

50

30

100

50

60

40

100

60

50

40

100
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AzE =2 AAE ARS AT 958 £ Hles 2457 St 2a skl &4
3 2 G FEE £dHE 2Yste] Alxd A REEol Wete] panel 11MS S
= A% g 8 dA VEEE 53 A er A o A Ve obF FUh 5
A, T 4%, BSolth 33, vty 24, ofF vty 1o sklal, 247 o8 A
20 W35 #Ho] 22 panelz 33 mbEERlom Z} wbn Al Zb =2 Aok vHE u
< Aes Addetn H S31S Tedn A 74 HAL SPSSEZEIYS o &

7} 783 7] in vitro

1) E-screen assay

MCF-7 M X% 10% FBS”} 3% Dullbecco’s modified Eagle’s medium(DMEM) Hj %]
£ AFE3Sto] 5% CO2, 37C =738kl A v kgt Hormone inductionst”] A A¥X+= PBS =
AAsH, AE g A EE estrogenic sourceE AAF7] YalA 29 H<F 10%
charcoal-dextran stripped FBS (CD-FBS)”7} $F% phenol red free DMEMeol| A #l F3}aL
W SE MXEE 0.25% trypsin-EDTAE A 2lse] 1000 rpmol A 533 A2 3k, AlxS
5 ZA3le] 5x103cells/wello]l F == 96well v F3to] EF3FTh 2447 & A2 E A

= ] T
Shal 7L (14441 7H)7F vl EeE & MTT assay=® AXEe =24 A=E A3

2) MTT assay

ANRE TEEE Agste] wdsta, MTT €92 ZF wellodl #71sle] 44]7F 5o ¥H-8-4]
At MTT €9L& A A DMSOE 21 158 %o ELISA readerg ©] 839 540 nmol
FYEE 24e3 71 ASE control ol B MR AU

oy,

3) Estrogen receptor binding assay
estrogen receptor binding assay™ assay kitol A Al&dts= v dol] wek Qastgct 4

s8> A5 EA 3k polarization valuedl 9&l] A4 ¥},

4) FH2 23 =A
ANg Ay & wjokd MFEE lysis buffer (50 mM tris—Cl, 150 mM NaCl, 5mM EDTA,

196 Triton X-100, 1 mM sodium fluoride, 1 mM sodium vanadate, 1% deoxycholate,
protease inhibitors)E °]-&3te] &astal A4FEEste] &g dAdS dAQln, dwde
BCA Protein assay kits AF&3te] A#sta w=Fe] @2 10% SDS-polyacrylamide
gelo| A &3t 285 @ de PVDF membranel & % 7|3 PVDF membrane 5%
non—fat drymilks A 2|ste] HSo] ©uide] 2= A& WAsAT. 22 14 A 3 2
2 FAE At TBS-T g5&do=z  PVDFHS  Al#H3te]  enhanced

chemiluminescences ©|-&3) oz oS 3z}

i
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Elr. e 9 /R HFg Ao kst FA4 B
) daksl G5 w4
7]’ DPPH &4z 4~A%
- A% methanols ©] &3] 1 mg/mL §E= FH| 3.

- DPPH A]¢F& HlS zptkal Aefol A 0.1 mM ‘%7 5% methanold] ¢ #4139 <.
Al 100 uL¥ DPPH Al¢F 05 mL& 2l 20% &<k WS Apdhe 7oA wh-gAzl &

Microplate reader (Molecular Devices, Sunnyvale, CA, USA)E o]&3}o] 517 nmolA &%

e SASA S

- gAY EToZ AlE 2] methanolS AF&3¢a, YAAUETOZE A& W2l ascorbic

acid(1 mg/mL)E 7}t #43 =10 -

- DPPH #HZ 275

%)= AFEe S

- DPPH inhibition (%) = [1—(X]

il
AL
iy
1o
El (
of
k1
~
>
Pt
4
o
iy
1o,
I o{r
oﬂ
[y
=
—
o
(@)

1) Hydroxyl 2tz 4~A%
- Azxzd A58 0.15 mLel buffer 0.35 mL, 3 mM deoxyribose, 0.1 mM ascorbic acid,

0.1 mM EDTA, 0.1 mM FeCl3, 1 mM H202 &< 0.1 mLS Yo & wxksk & 37T A
1A ZF ZoF Hkg-A] 7],

- wrgol BV ¥ 2% TCA §93 1% TBA $91& 2 4 ¥ 100°Cel A 2087t whga
F oAeoR Yhste] YNRAT H FEAL Aste] LRFEAS ol§ste] 532 nmelA
FAEE ZAdon, GU2 £AB00S Fe) Aow A

- Free radical scavenging effect (%) = (Absblank - Abssample)/Absblank x100

t}) Fe2+ chelating &4
- 2mM FeCl2 60 uL, %= A5 40 pL¢ =7 4 700 uL& <33 & AolA oF 10+

2 dkg- ’\]Zi'ﬁ

- "S- & 5 mM ferrozine—o— A 7}8le] Fe2+-ferrozine complexE =37 & Ab-2o A
oF 58-7F ¥k3 A7l & UV/Visible spectrophotometer(Berkman, USA)S ©]-&3}o] 562 nm
MM FHEE FAHFAS.

- U5 How Aoy &4(%)= TS,

- Ao’ 4 (%)={1-(F== 7Y FF/FEE 7 27 $352)1x100

2}) Reducing power
- F=E9 02 M sodium phosphate buffer(pH 6.6) 500 ulL, 1% potassium ferricyanide
500 pLE 7tz &3ste] 50TCelAl 20 &<t vEgA1Z1 $ 10% trichloroacetic acid 2.5 mL
= 7heFl =
- 9 RESHE 650 rpmollA 103t ARt S 500 uLel FF< 500 ul, 1%
ferric chloride 100 uL& 7Fate] &gk vbgHe] F3 % kS 700 nm oA FA A+




ub) x& #Aakst 224 (Malondialdehyde 3Fe)
- %22 A9 9] homogenateE TE & FEE°| 08% TBA 1 mL2 1 mM FeSO4 (in 20%
TCA 05 mL)?t DW 1.3 mLE #H7Is ths & £33t BT FEXA 307 &<t v
Az % nkE Wy

- W73 tubeol n-buthanol 5 mLE 7Fake] 2 4331 4,000 rpmell A 1027F A4l Al A
ezl Askel 532 nmol A FAREE 24
- 5545 1,1,3,3-tetracthoxypropane< A&

=
=
- AARAsE 7S 229 nmole MDA/g & =&

TL/EA FasA Y IV A
D AZ=d Az 2 o4 Adr] A 74

) ARED A%

Sprague-Dawley Al 4% rat (200-210g)S Wzw3 Aoz vy AgdFe
AFR B A7 S BEe] HE Al A b Tt dHE 3
Algste] HES 3 &5 ‘r_‘r s AAG & g E
8 FoE= mfd 50-100 mg/kg FE2 A FFoIsta RS

S 24A17F AAAZ $ ether vFF Stell A &S &
& F Al g % 3000 rpm, 4°ColA 1083 94 #Elshe
AA e sk, A3 A7EA] -70°Cell K3t

g3 Y Age A g2 dF oA TEE El (Estrone) %, A87+4] Testosterone, A
A Al Total chloesterol, HDL, LDL, VLDL, Triglyceride, %< [IL-1B], A ALP

(Alkaline phosphatase) activity, Calcium level =% g},

oh 27 &4

F7] AEE 8 AFESES s A 2423 XA F ether WA EHelA AET
4 EE F 09% A AdF fdo2 AF A F EVE AAs, 242 st
v Fs gde debiar 79 99 AE AAs FAE A F 24T W 7kA] -70°Cel w
v} 3}
Tl I .

ZAAQANS e HES IAAAA Fd 2 xHS AAI ZF  phosphate buffered
Ao FAIZFERF WuAg & AN drRgs A geddd =
wsle] 5ym FAZ A 7H st & Hematoxylin & Eosin®} Masson's trichrome$ 2 S 2 A &
ol dbE S 801351 7] 913 western blotting analysisE F33tH, #H AR E 733 7] o
Estrogen receptor in vagina®t 9<% Serotonin (5-HT) in hippocampusel] #& ¥ gtz
o WS gl
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3.18% =

ol
=

7.35%, 8.25%

. A

TAAZE L7 71.13%=

o
%1:’1__?

Ton

F0.58%, 1.11% 2 0.98%= UElRom, o

72 564%0] H]shed

S

Kl

[e)
=

4.29% %

O

-

el
o

!

0|
K

4

bl o}

fite)

2.58%¢°] M|

1.

H

)|

sk 2.(79.78%) ¢}

(%)

1

kel
=4

} 3.38%, 3.26% B! 2.92%= uetuich 7HEA
dEFEN=E

=271 83.58% =

°

(76.83%) ol wv]a}o

N

e

Ho

el

ojp

N

e

Ho

8.25+0.31 3.18£0.16

7.35+0.22Y

i

A

5.64+0.32 7.13+0.68

4.29+0.49

1.11+0.18 0.91+0.08

0.58%0.17

~
HO

N

491%0.73 0.28£0.81

4.62+0.42

o
o
N

3.26+0.21 2.92+0.14

3.38+0.33

e

N

80.58+1.97

76.83+2.36

=3).

79.78x£2.14

D Values are presented mean = SD(n

o

TR
o
o

sucrose’} %

)
=

st FEldS ¥ 107 #Zo] fructose, glucose

ol
n

®
o

—~
o

N
H
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AA e st F FEd FFol =A Ut dFdx strleA FEd T
sucrose’} 7.06%, glucose®} fructose’} 22t 0.58%<¢t 057% = YEeEIGoHW 74 429
89 S sucrose’} 9.83%, glucose®t fructose’} Z+ZF 0.68%<} 0.99% = e &5
ARz 342 F89d S sucrose’t 12.06%, glucose$}t fructose’} ZHzZF 0.99% <}t
147% =2 et dZ2WHS gt 25 s A sucrose $HEol 7RG =4 YEES
v, Az we} sucroses HIES FEEESY Aol 7l AA YEET ol& QA4S
Azxg uw 70780T 2] o A sucrose =] W37l A9 glthE Kim &S] Haiel gt
Ho, sl FElde =2 2RAA A A2 49 AarEs gl
I 10 Aol e st Fad &
%)
el
ad3Aa=x =l FAA=z
Fructose 0.57+0.117 0.99+0.04 1.47+0.11
Glucose 0.58£0.10 0.68£0.01 0.99+0.09
Sucrose 7.06+0.08 9.83+0.00 12.06+0.29
Total free sugars 8.21 11.5 14.52
D Values are presented mean = SD(n=3).
L= AR T
Az WE 520 f7|AF B AYE ¥ 117 2o 29 f71AF B4 &=
4F 9 Fr714hke] HEH AL, oxalic acid7} 7HE =A YERTE ol& et o] X8}
BE o]&3lE= ofF dAFoA] Kim So] Hudhulel ko] ofF9 oxalic acid o]
251929 mg%= 7H¢ =2 A FAGE Aot EFAx s frlab S oxalic
acid 524.45 mg% % YEIRES ™ tartaric acid, malic acid % malonic acidi= F 84.70

mg%, 95.75 mg% % 12.38 mg% = Y E
1,482.32 mg% = YWESE S tartaric acid, malic acid

A e 7714F g2 oxalic acid”f

ol

kel
=]

l

=

malonic acid”’} 22t 143.66 mg2%,
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63.92 mg% 2 3146 mg%=® el 7}

o
52
-
jaht)
i
(i,
do
N

N

o

Aol oxalic acidE AUl ol A]
Z o] F71A A Y o]fEE YE= Hog ayA . AFAy FU)AS
QoA N =& FFS BYom, 1 F oxalic acid T o] E=A Ve =47

PN
T
F2 o= oxalic acid o] 3770 mg%®E A A WEMWEIL, tartaric acidE H] %3 th

ulles
BN

il

G745 stere e Az srod nate] o ek w9

# 1L Axgyel e sk 714 &
3HFH%)
714k

dEAz Xl FAAZ

Oxalic acid 524.45+1.63Y 1,482.32+2.92 377.00+2.29
Tartaric acid 84.70+£7.72 143.66+1.44 156.38+1.29

Malic acid 95.75+7.67 63.92+3.13 242.24+0.07

Malonic acid 12.38+7.50 31.46+1.63 59.57+1.93

Total organic acids 717.28 1,721.36 835.19

D Values are presented mean + SD(n=3).
o). ojvliat g

[e]
sl e ol FAoln A B A= F 129 2l & 1659 ofwx=4to]
AEFRoH BE AT A arginine®] =4 YERY T Arginine? histidineS 43 7o ¥
Z st 53 st ddA el =4 yEEY 3

e o FAolu At kS Ay B arginine®] 586.67 mg% = 7HE ®o] fH o]

N2
o
rlr
<)
+
e
A
b
e
o
fr
offl
i
A

A1, glutamic acid, proline % aspartic acid’} 503.3 mg%, 283.78 mg% = 260.84 mg%

= =4 veiut &4 oo FAotv a2 arginine©] 1,091.06 mg%= 7H
Wol gfxo] AL, glutamic acid, lysine 2 aspartic acid®] 3FaFe] Z+H7zF 727.02 mg2%,
455.25 mg% B 41873 mg% o= =A Uyt FZ2AX 5 Aol =4 RS

arginine®] 1,258.01 mg% = U= Aol H|gte] 71 @ S B¢, glutamic acid,
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=1]
=

proline

serine?] o]
YRS T

F pAolulmate] e

=

3,469.03 mg?%, 5,630.84 mg%

x S5o0 Mool e FYL

AR =

77} 82097 mg%,

57741 mg% % 46287 mg% o2 =/

AFAx A5, &
2 6,256.54 mg% =
Rl
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F 12, Aol wmE st Aok At o
SFeH(mg%)
% opvl)

ERES £ FAAE
Aspartic acid 260.84+18.97Y 418.73+5.48 414.36+5.07
Serine 232.12+17.86 417.09+4.72 462.87+5.93
Glutamic acid 503.30+13.28 727.02+13.30 820.97£8.81
Glycine 155.42+7.95 236.90+2.66 260.67+6.25
Histidine 158.91+6.43 240.33+12.06 285.81+6.11
Arginine 586.67+17.19 1,091.06 £10.75 1,258.01+£12.30
Threonine 179.01+8.28 298.362.92 338.30£7.61
Alanine 179.35+8.74 296.74+4.23 306.58+1.13
Proline 283.78+7.77 358.77£5.99 577.41+2.17
Tyrosine 98.51+1.48 154.69+3.87 159.47+2.60
Valine 178.74£6.07 285.39£6.40 290.36+1.43
Methionine 29.15+4.67 63.93£1.27 61.91+£1.56
Lysine 268.00+8.14 455.25+5.26 426.09£2.70
Isoleucine 145.15+4.32 245.25+1.62 253.70+1.97
Leucine 161.06+£4.01 241.50+7.11 238.78+3.33
Phenylalanine 79.03£2.80 99.83+1.85 101.25+1.73
TAAY 3,469.03 5,630.84 6,256.54
EAA? 1,169.05 1,929.83 1,996.19
EAA/TAA(%)” 33.70 34.27 31.91

Y TAA, total amino acid.

P EAA, total essential amino acid (Thr.+Val.+Met.+lle.+Leu+Phe+His.+Lys.).
¥ EAA/TAA(%), total amino acid/total essential amino acid.

Y All values are mean = SD(n=3).

_58_




Azl WE ste29 FEotr il FA A= £ 133 2 T 1659 ofr =4t
HEHA oW, 15 arginineo] 7HE =7 Hetut 0% st faopn| =4t g
A EH  arginine®] 21048 mg% = 7HF Wol HH AL, proline, glutamic
histidine acid =0 & $t#Fo] Zkz} 13511 mg%, 34.17 mg% % 2823 mg%= =4 el
o 21 o9 fElobu Al deFS arginine®] 17044 mg%= 71 Bol R A
3L, proline, histidine ¥ glutamic acid’} Z+2} 56.48 mg%, 21.96 mg% % 2141 mg%= =
A dEtSY. sA240x 599 fEohn =4t 52 aspartic acid7l 25851 mg%= 7+
o] shfx o] 993, proline, histidine ¥ glutamic acid’} ZF2F 119.18 mg%, 92.22 mg%
2 69.27 mg%E A LEb
T frejotr etk S dFAx sk, o4

487.75 mg%, 12.64 mg% % 694.68 mg%= LEFST

o

]

o
=
=i

=

ol

e 2 sddx oA 74z
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F 13 Aol wE st feobr mat o
Sk (mg%)
R

eTH= =3 A=
Aspartic acid 9.92+14.04" 11.06+0.85 30.05£7.35
Serine 8.80+12.45 - 16.29+2.22
Glutamic acid 34.17+32.03 21.41+1.04 69.27+41.83
Glycine - - -
Histidine 28.23+24.53 21.96+3.83 92.22+17.95
Arginine 210.48+179.39 170.44+£29.82 258.51+140.16
Threonine 14.65+12.64 6.98+0.99 28.26£6.02
Alanine 17.78+14.04 13.84+2.51 26.54+6.41
Proline 135.11+116.90 56.48£10.56 119.18+71.64
Tyrosine 9.87x£8.07 4.13+0.53 20.26+2.63
Valine 6.87+6.00 2.09+0.01 7.04£1.62
Methionine 5.22+3.41 3.68+1.16 7.24£0.97
Lysine - - 10.05+3.10
Isoleucine 2.04+2.89 - 3.17+0.77
Leucine 2.09£2.95 - 2.95+0.82
Phenylalanine 2.51%2.06 0.57+0.80 3.660.46
TAAY 487.75 312.64 694.68
EAA? 61.61 35.29 154.59
EAA/TAA(%)” 12.63 11.29 22.25

U TAA, total amino acid.

2 EAA, total essential amino acid (Thr.+Val.+Met.+Ile.+Leu.+Phe.+His.+Lys.).
Y EAA/TAA(%), total amino acid/total essential amino acid.

Y All values are mean = SD(n=3).
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ab, F7)d L R
Az g st AT A= 1 149 2o s FUIAE 24
I} potassium, calcium, magnesium, sodium©¢] A=E AT EFTHZE 5L FrIAAE g
@& potassiume] 1,077.18 mg% = YEFY 2™ calcium, magnesium % sodium® $F=o] z}
ZF 125.89 mg%, 110.36 mg% % 814 mg% <o & =4 Uewth 24 509 AR
stk potassiume©] 1,392.02 mg% % YWEFE S ™ magnesium, calcium % sodium® $F&Fo]
Z+7y 137.09 mg%, 11467 mg% 2 64 mg% cToz =4 UEelgty. s 23% 3429 F
71 & S potassiume] 1,515.01 mg% 2 YWEFR 2™ magnesium, calcium % sodium®
skeko] ZFzF 139.66 mg%, 104.36 mg% % 7.18 mg%®E EFE
¥ 14 Az & sl FriAdE g
SFaF(mg%)
4
QEAZ o ARz
K 1,077.18+0.26" 1,392.02+0.07 1,515.01+0.08
Ca 125.89+2.34 114.67+0.80 104.36 £1.27
Mg 110.36 £1.50 137.09£0.86 139.66£0.08
Na 8.14%0.30 6.40+0.47 7.18%£0.11
U Values are presented mean + SD(n=3).
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2. 529 FUHBA

o

42 REEE AT

7}. Total flavonoid content(TFC)
F TR Eol=s AA WA AF71Y AR AIE AAEt=d Fods kst 7]
S AR SRR &2y AHAS A= 7|esoe=  Qldl free radicale|uh

electrophiles®] A~A &Y, =3pWX], AdHdsdA 23t oulagyr d4dx de o &5

o

R

ANE Z Zo9E FHQEY
dF0zx s5e? 409.39+10.61°
A e 338.28+6.68
SAAZ sFe 443.00£17.28

b Milligram Quercetin equivalents per gram.

? PMHW : water extracts from Polygonum multiflorum root based on hot-air dry, PMSW : water
extracts from Polygonum multiflorum root based on shade dry, PMFW : water extracts from
Polygonum multiflorum root based on freeze dry.

¥ Values are presented mean + SD(n=3).

L}, Total polyphenol content (TPC)
AEU el x oy Aol Ao EAjste A - LAY EA Shol fElv]er A
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A& % ZglRxol= FEHGAE)
dEAz 4e? 172.57+2.17%
4 e 119.20+3.25
A7z 5L 120.08+1.39

D Milligram Gallic acid equivalents per gram.
2 Symbols are referred Table 18.
¥ Values are presented mean + SD(n=3).

t}. S5 QFEE9 rhein, emodin, chrysophanol, physcion % 2,354 -tetrahydroxystilbene
-2-0-B-D-glucoside s+ A<

3l Q FE 59 anthraquinone® 2 A ZEZA I 2
(rhein, emodin, chrysophanol, physcion) % A ZE&EZ<l 2
B-D-glucoside(THSG)2] i o FE LC-MS¢ ELSDE Apg&3ste] 43 Ay THSG,

emodin, physcion°] #& Atk 53] THSGS &#Fe] vl =7 Hebst
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AL | BTE Sees st g s e 635 33011 oL 5

Emodin
THSG

Rhein =——»

< Chrysophanol

Physcion

4

|

————— 16,504

g
H
L n

e 21573

E,, ELS1 A ELSDSgnal (MANGUANG 2016-10-25 22-08-1 1 TOTAL Dy
] Emodin
THSG

2s0-,

e — 105

Rhein

P 10,404

Chrysophanol

Physcion

F 21670

G | TAT S S0e2I5.% Rafeoll (RANGIRANG 2016-10-25 23061 1THSG.0)

=»  THSG

r TSP it N MR AR AT A

TS S s 0 ESAFL Fii B Pag T8

i
L

[M+H]* : 407

[M+Na]*: 429

3y -

XN

| DADY €, Sg=258 & Fat=oll
Em_ Rhein

R e e T e e D P S e T

[M+H]* : 285

%00~ g

%

%07
1Kz

: [M+Na]* :

e

s

H
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E I DADT D, Sge=2B8. 4 Ratsof (MANGUHANG 2018-10-25 220611 S80I Dy
Emodin
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- e
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a= - - g
i I
| - vEod
- 1 - '
s i - ate

—— e ————— -
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1m—.
] E g S][M+Na|]+ 1293
wall
.-l : | EP—
] ) B A |. A
B‘ llﬂ 1'5 20 2'6 mn
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e
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o
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| 1 I CAD? B Sqez5e 4 RateoR (ANGFANG 2016.10-38 230611 HE0-Sw O)

= TH s
R Emodin
1280 Physcion
000
™0
00 - k
o J
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B - i L] o a !-ﬂ __ s ﬂ;-
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a9 6. AW 2 sk ~"t= anthraquinolic 79 THSGY A
D A: 256 nm, B: ELSD, C: 23,54 -tetrahydroxystilbene - 2-O-B-D-glucoside(THSG), D: #¢l, E:

M, Fr FElsBE, G ovAbel &, H AFAR 50, [ &4 50, I BAAE 350
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5 mesh A& FTHsHA F2 IFEeodA 7HE waA deyton, dgorws 25

Mycelial growth (mm)

th 50 mesh ol 4ol AF FH 5o wiol
2t AFEEE 5CAM g wom. 23T,
0CAAE A Aol 23le dAHE AL
=

T
Fo| st TAM Y-S 25 meshAE E43+

wa —g— 25 mesh

90 4 =—f=50 mesh

80 - #1100 mesh
=== Recidue 25 mesh
70

=
40 ~
30
20 -+
10 -+

1 3 3 10 15 20 25 30 35 40
Fermentation period (days)

AxA7]o] WE 350 HEE 93 L. edodes JMI-10079 FAFS] A A=A
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e 235
Q0 - =llll—25C
e
a0 - im0

Mycelial growth (mm)

10 15 20 25 30 33 40
Fermetation period (days)

[
La
n

9 8 exme] wE de WES 9% L. edodes JMI-10079 #Ake] Ag54 At

E 17 2% W& st HEE 9% L. edodes JMI-10079 wAFS] W 578 Ay
= A UE
23C -
25¢C bt
27 -
29°C i

Di: Poor ++:Thin +++:Sparse ++++:Compact +++++:Very compact.
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et WAl 2R pH

pHell & 3142 w3 E 93k L. edodes JMI-10079 Ae] A3 Axp= 19 9 %

f

e

ax

18] Bttt pH 6789 W loll A A o] ettt pH 49 oAM= AR
Fo] Wol A3 Aoz el ol d A3E L. edodes JMI-10079 5= Aol
3}

e A== pH 67892 &dd 4 Ak

Mycelial growth (mm)

1 3 5 10 15 20 25 30 35 40
Fermentation period (days)

19 9. pHoll W& 340 wEaE 93k L. edodes JMI-10079 TAFS] A=A A,

3 18 pHel W& e TaE 9% L. edodes JMI-10079 wALS] Hx 4 Az

5

pH TAF HE
4 4+
5 +H++
[ +H+++
7 -+
8 -+

Di: Poor ++:Thin +++:Sparse ++++:Compact +++++:Very compact.
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. edodes JMI-100792] A5
TolA 5ol FoA UERS
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o

a
o, glucose A TANA 7 FEeATHEE 19, 17 10).
HA Ards Ader] 93 AF A= ammonium tartrate 9F glutamic acid #) 2 -l
SFAR o™ malt extract®} potassium nitrate A 2 FFollA = 2+

=z
of el A& o] s A Flshslal, malt extract A gelM 7 FEsATHGE

319, gAade mE st HaE 9% L. edodes JMI-10079 wAFe] A4 A 54 4

e 72 2= (mg/13day)
Glucose 48.7+4.2
Lactose 40.2+3.7
Maltose 45.6+4.4
Sucrose 43.1£5.1

Values are presented mean * SD(n=3).

_70_




100

—g=GlUCOSE
30 - ==l actose
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Mycelial growth (mm)
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=
il
Ol

o

10 15 20 25
Fermentation period (days)

30 35 40

= 9% L. edodes JMI-10079 w#AFe] A4 A}

e 8 E 93 L. edodes JMI-10079 TFAFS] A W =

A 2% (mg/13day)

Ammonium tartrate

Glutamic acid

Malt extract

Potassium nitrate

17621

23.9%34

42.7+3.7

26.1+2.9

Values are presented mean + SD(n=3).
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Mycelial growth (mm)

e A mimonium tartrate
==—Glutamic acid
—air=—Malt extract

=== Potassium nitrate

1 3 3 10 15 20 25 30 35 40
Fermentation period (days)

wE st EE 9% L. edodes JMI-10079 wAFe] A4S
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fructose(#4), glucose
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Ehc]
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=

b= 2.0 A
Atk 25 3
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5

7H =k o fructose}t glucose™= 22 0.86 mg% <t 0.77 mg% = St
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22. 11 7FAYA (Lentinula edodes)S 83 g 309 F2|9d ek

S}heH(mg%)
74
g sl
Fructose 0.86+0.03
Glucose 0.77+0.02
Sucrose 7.13+0.16

Values are presented mean + SD(n=3).

o F71AE S
vty 8429 F714FS oxalic acid®} succinic acid7t HEFH AW, oxalic acide}

succinic acid®] =S 77 54575 mg% ¢t 70.60 mg%E EFGTHIE 23).

5

23. 11 T AN (Lentinula edodes)S 83 &g 29 714k g%

k(g %)
4
HE s
Oxalic acid 545.75+2.17
Succinic acid 70.60+0.87

Values are presented mean + SD(n=3).

e obwl et 3

g skl PO AR 3 249 . o xAte F 16T 0] HE HYYoew, F
Wl 21 % arginine®} threonine®] Z+7Z} 654.68 mg%

3
¢} 501.18 mg% & & ofn|icite] Hlste] & S H A
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24. 31 #A A (Lentinula edodes)& &3 L& 3t Fdotm] e

Aspartic acid 140.88+0.78"
Serine 283.33+2.81
Glutamic acid 200.4+1.18
Glycine 201134082
Histidine 200.57+0.93
Arginine 64.68+2.34
Threonine 591.18+348
Alanine 214%+0.84
Proline 14887+0.14
Tyrosine 100.31+0.43
Valine 12777610.18
Methionine 36.88+0.07
Lysine 145.47+0.28
Isoleucine 187.81+0.38
Leucine 200.65+0.78
Phenylalanine 195.58+0.46
TAAY 3630.40
EAA? 1,635.90
EAA/TAA%)? 46.4

U TAA, total amino acid.
? EAA, total essential amino acid (Thr.+Val.+Met.+Ile.+Leu.+Phe.+His.+Lys.).
Y EAA/TAA(%), total amino acid/total essential amino acid.

Y All values are mean = SD(n=3).
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3 25, 331 AN (Lentinula edodes)E 283 HE st fElotv =it g
3FeH(mg%)
i E e
Aspartic acid 23.77+0.08Y
Serine 10.98+0.05
Glutamic acid 32.73+0.18
Glycine 13.43£0.06
Histidine 30.54+0.08
Arginine 171.38+0.23
Threonine 31.99+0.03
Alanine 105.21+0.48
Proline 154.56 +0.58
Tyrosine 8.14+0.05
Valine 4.12+0.02
Methionine 6.46+0.04
Lysine 17.32£0.02
Isoleucine 3.32+0.01
Leucine 9.45+0.01
Phenylalanine 8.17+0.01
TAAY 631.57
EAA? 111.37
EAA/TAA%)? 17.63

U TAA, total amino acid.
? EAA, total essential amino acid (Thr.+Val+Met.+lle+Leu+Phe.+His.+Lys.).
¥ EAA/TAA(%), total amino acid/total essential amino acid.

Y All values are mean = SD(n=3).
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af, T8 3
g Sy FUIAR %S ¥ 269 Y. B RS potassium, calcium,
magnesium, sodium®] 7% % At} Potassium S-S 1,10953 mg% = 7H4 =2 shaks o

EFUIS13, magnesium, calcium % sodium ¥#Fe] ZHzb 121.84 mg%, 10591 mg% % 7.26

mgkTo® =& s Bt

¥ 26. 111 A A (Lentinula edodes)S 383 g 3429 F7AE ShwF

4
BE S50

K 1,109.53+0.48
Ca 105.91+0.25
Mg 121.84+0.18
Na 7.26+0.01

Values are presented mean + SD(n=3).
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=2 - 0 h=
dme] dwgiel B4 Asbi E 2704 B uhsh gk REFS B, £9, ovg
2 E3kx7E Zh2E 1050%, 9.02%, 7.62% 2 558% Tl = = UEEt. 2um ek
S3A7E 35.16% = 7HE wekow, A 2 euAvl 2045%% MY =okth 23 E
o & 1235%, @ulAb 7.22%, S8R 6.02%, D 402%2 vehgon, zagE 9t
B.5%E 1Y we FFE B
w27 Quel ANAE B4 A
(%)
& S =i 2wz
T T 9.02 5.58 10.50 7.62
=L 8.96 35.16 16.91 14.51
x A W 2.64 11.69 8.86 20.45
x 3 £ 12.35 4.02 6.02 7.22
z 4 # 14.75 3.50 35.52 8.73
VAR R Eat =y 52.28 40.05 22.19 41.47
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A AIE 7 2894 B vkl o] F e $3A7F 6.26%= 7
=4 etk 298 fructose(# ) glucose(EE), sucrose(AE)e o] 3% #¢
Fo]l HEFYoew, I F sucrose(H®)7F 2.26% %2 ltﬂ] e T 382k fructose( 2}

3),glucose(EE), sucrose(A &) % maltose(A )7} HE=F Ao fructose(F) 7} 3.29%
2 7MY =2 dES B D= sucrose(HAE)7F HEE A gktom ) fructose(H )7}
0.66%= =4 g2l At

£ 28 AR9 Y A A3

(%)
&o 2344 SRl 2wz
Fructose 0.11 3.29 0.66 0.62
Glucose 1.32 0.71 0.32 0.93
Sucrose 2.26 1.74 - 0.77
Maltose - 0.52 0.04 0.16
T 9 3.69 6.26 1.02 2.48
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3) T ok =4t S

Tt eAbs SAS Ao 3 209 2ol UERTh & obnxeAbe Su E5kAE, 3
7} Z+7y 8662.18 mg%, 4,221.80 mg% % 281826 mg%rl®E E=A YERSTE EEo A
glutamic acid”’} 3,171.12 mg%= 7F¢ =4 &<lo] FHAomw tv}S O == aspartic acidet
alanine¢] %<& dF#FS BT E3}AE glycine®} alanine®] ZHzF 803.97 mg%et 705.43
mg%® T2 THFS F2l AT G+ arginine®] 980.87 mgx®E MY =& dHEHS W

AT,
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¥ 29, g0 A olm Al BA Ax)

SHaFH(mg%)
F obvlmat
&t Z37 FH 27 A
Aspartic  acid 721.32 331.24 - 204.36
Serine 353.28 290.65 220.54 37.29
Glutamic acid 3,171.12 272.58 17.69 367.41
Glycine 312.78 803.97 30.70 42.62
Histidine 125.33 214.23 139.63 180.04
Arginine 342.12 371.93 980.87 116.30
Threonine 280.61 251.45 199.75 32.16
Alanine 543.03 705.43 133.35 180.40
Proline 301.09 212.99 213.52 77.81
Cystine - 12.45 - 18.64
Tyrosine 422.10 16.55 15.19 93.42
Valine 471.13 206.86 63.12 101.88
Methionine 183.28 93.99 237.71 128.36
Lysine 232.39 71.50 300.46 75.33
Isoleucine 370.52 121.99 26.35 92.45
Leucine 501.06 130.67 106.88 142.26
Phenylalanine 331.02 113.32 132.50 132.70.
TAAY 8,662.18 4,221.80 2,818.26 2,023.43
EAA? 2,495.34 1,204.01 1,206.4 885.18
EAA/TAA(%)? 28.81 28.52 42.81 43.75

Y TAA, total amino acid.
? EAA, total essential amino acid (Thr.+Val.+Met.+Ile.+Leu.+Phe.+His.+Lys.).
¥ EAA/TAA(%), total amino acid/total essential amino acid.

Y All values are mean * SD(n=3).

4) F714 &

et

&

Ao TR 24

k)

rr

Co

¥ 30014 Hi= wpel g2 FU1AE-S potassium, calcium,

S
magnesium, sodium®. 2 % 4% #AZEstgom, 1 A3} potassiume] BE Al EFo| A 7}
T =2 S BT 93 8kxe] A $potassiumth .2 calciume] ZHzF 1,201.50
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mg%<9t 1,005.31 mg%= =A YEFgoy 99 AH$ potassiumthe S % magnesiume®]
139.20 mg% = =A YEFST sodium= $3}Ao A 134.90 mg% = 7Y = A e

# 30. 988 FAE £ A9
(mg%)
&ot s 7 Qw2
K 1,826.25 1,528.31 2,828.00 1,844.68
Ca 1,201.50 1,005.31 10.99 1,347.51
Mg 459.47 607.62 139.20 308.44
Na 83.02 134.90 21.43 194.34

HsH1AE A} &y gk A= B A7 7HY sta o, M2 F AFE T A AT
oA 3 Aoz Yetytlh F84 7|axoAE B A7 M s o, A Al Y
T, FAE TS A AdE Fed Qo s dEgth(s 31). wEbA, A Aot vt
T 5 el B AEFE HF wign &2 AASA
% 31. s A3

aF ok Ay A=
A 3.3+1.1% 3.340.8 4.0+0.9° 3.6+0.7%°
B 4.1£0.9° 4.1+1.3¢ 3.6+1.0%° 3.8+1.4°
C 3.6+0.8% 3.0+0.8% 3.8+1.1%° 3.4+0.7%
D 2.9+0.82 2.74+1.2%® 3.6+1.0% 3.2+0.6%
E 3.0+0.6° 3.1+0.9° 3.7+1.0% 0.5+0.7%
F 3.2+1.1% 3.4+1.0° 4.1+1.0° 3.6+£0.5%
G 2.9+1.0° 34+1.1° 3.6+1.0® 0.6+0.9%

A~G: A5 2 Uy 98 38 ¥ F=x
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8. 78d7] in vitro

7}. E-Screen (MCF-7 cell proliferation assay)< ©]83% XA &g 3409 429
q~EZA A H7}

Estrogen receptorg 7}A| il

o

2+ MCF-7 breast carcinoma celld]l A|&5E
R w7Ite ARXSE AExFA 2 SAHES MTT assay® H7Fstd ok iz
Estradiol& AF&3}A T E-screen el &3t o ~E=Z27 A4S 4% 2d3 (29 18)
estradiol (InM)&  ¢F1OW] A% Z7tg AEZASS Vet A i 8
2= 0

2

T EF 107100 pg/mLelA] w% o]EH SR MCF-7 Mxe A4%S F7HA#A. 100 u
g
o

7
g/mLolA FaIWHA &HE g5, s 1.7 A% S7MAZA oY 4o = 1.54)
= ¥

olN

FE ST F AR BT 100 ug/ml o] wReA AE SAS ZEe A LhE}
S A FOARSS AmdAt daszid B4E AAY, LrEdAE AEEA

180 -

160 -

140 -
120 4
100 o
80D -
60
40
20 -
] T

con Es 1 nM 10 100 (pg/me}

19 18. Estrogenic Effect of Lentinula edodes—fermented Fallopia multiflora(LFF) and
Fallopia multiflorain(FM) in MCF-7 Cells using the E-SCREEN assay.

v WA g 59t sl dAERA FEA At vAE 9

FumA Bg e ded o3 MCF-7TAX S2o] oA~E2A F4AE 53 v
ME S2AJAAE &sty] 98] d=EzA ZgAd ICT 182.780 (100nM)S A glsle] 4]
E H3ls SAHSIT (2™ 19). E+Q estradiol (InM) ¥xrF oy} T WA g &4
L9} st diRo g Hgk Ao HlE ICIE sAdd Agstds W Ax S5
A A S gRIstATt ol & FElA WA B E et st o ME F4
of E=Z F&A EAUS sttt
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REDNSEC mdEeQ
100 -
a0 -
60
40 -
20 -
0

[ Es 1nM 100 (po/me)

19 19, Effect of ICI 182,780 on fermented Fallopia multiflora and Fallopia multiflorain
induced proliferation in MCF-7 Cells

FTuwA g e} sl o3 dAERA F&A4 FA3 AEE AU (2
2l 20). controloll B]&] Estradiol & °¢F 2.7WlE Z7}stdth TawA HEstee e A4S
10, 50, 100 pg/mLolA Z+Z; 16, 2.2, 25812 F71ahl o,
g/mLoll A 27} 17, 24, 250 = =7}t

ICT 182780 A glell <3 MEAEE i) 2EZA +84 43 4745 T34 %
IWA HE et o] ot Ax FA o] diERA & oEAUS R

300 4

250
200 - -
150 -
100 4
o},
1] - .

con Es 1nM 10 50 100

a9 20. Effect of fermented Fallopia multiflora and Fallopia multiflorain on estrogen

receptor activation in MCF-7 Cells
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o} Jd2ERZA IAH FHAR FH
MCF-7 cell proliferation assay®} &3t WHo g A Y= HH Falof
WA Helste] western blotS o] &3te] SA AL o =

EZA ] ,]Zx% o2 "L o]—Oi HL?ﬂo]—L pS2, PR«] Hlaq;(L:_
estadiolS A #3t9S w PRE  1.89, pS2+ 148 g ] %Zﬂl
o= WA TR s E Aesls W PR, pS2v 47 1
s AEsds u PR, pS2t 7H7F 2.36, 93502 5 }6}?’

AlmE Ags & &
27 w8 A Agsto] o2
E I35t controlel W] 3|
a7 Z7bsk k. 100ug/mL
75, 6.320) 2 F7Fel o
E}(:L‘j/] 21).

frinl 2] slao
Con ES 10 50 100 10 50 100 (po/mé)
PR D — e —_—

B*Ettin — — T — — T — —

16 1 mPR = PS2

s et
b
i i

(]
=
i

Relative level of protein

== Pl RS o =]
1 i I i

con Es1inM 10 50 00 10 50 100
S TanL co3-) ot+2

a9 21. Effect of fermented Fallopia multiflora and Fallopia multiflorain on the

expreesion of estrogen-dependent genes.
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9. st

to

2 3450/Fx WEAAY Fi3 T4 P}

7}. DPPH radical-scavenging activity 4]
Algl# ] gaksts B4 517 nmoll A Hd §3 =5 Hol= AetyZl DPPHe} 3

l o j
2R O/ERL AFFERS WSAA mgae] HuA
=

g
(methanol)& A 2l8tA 3 YAt =772 ascorbic acidE A &lste] DPPH &}
A8t ok
kAt < ascorbic acid(Asc)E 1 mg/ml FXolA] A-Fakg S 85.13 + 4.82% A A A
t} e d4FEE2 DPPH #yZsS 10 pgolA 1528 + 1.38%, 20 pgolAl 21.87 =+
1.97%, 30 pgoll A 2532 + 2.28%, 50 pgoll Al 4355 + 3.92% AAAIATHLYE 22). 3542/
3 AFFEES DPPH #HH 25 10 pgoll Al 24.37 £ 2.19%, 20 ngol A 37.85 + 3.41%, 30 p
goll A 51.64 + 4.65%, 50 ngoll Al 63.27 + 569% AAAAHIH 23). 3l dFF== 4
FFEE9 DPPH Uz Al sErlddgor g5 S7FEAL 7
S0 -

=
[e)
TFEZEY g%o A =& Aow BAHQTh DPPH o

T2 RN sre/xa 4
Oz JAse g3 2 =42 Yy

Ascorbic acid (85.13%) > 50 pg st5-%/E 1L (63.27%) > 30 pg st+o/% 11 (51.64%) >
50 pg 2 (4355%) > 20 pg SFFSL/¥ A (37.85%) > 30 pg 32 (25.32%) > 10 pg
St Q/Xa (24.37%) > 20 ng sk (21.87%) > 10 pg 342 (15.28%).

100

[
2
I

s0

N
40
i . .
o
10 20 30 50

Con Asc

PPH free radical-scavenging actwty (%)

Extract (ug)

19 22. DPPH free radical-scavenging activity of the extract of Polygonum multiflorum.
The DPPH free radical scavenging activity was determined by using a reaction mixture
containing the extracts dissolved in methanol, and 0.1 mM of DPPH dissolved in ethanol

in 96-well microplate. The extracts were mixed with 0.6 mL of DPPH solution, then
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incubated at RT for 20 min. After incubation, the absorbance of reaction mixture was
measured at 517 nm in a microplate reader. Inhibition percentage of radical scavenging
activity was determined by comparison with a methanol-treated control group, or
ascorbic acid (100 pg)-treated control group. Percentage DPPH free radical scavenging
activity was calculated as: (%) = (Abscontrol without sample-Abssample)/Abscontrol
without sample X 100. Each value represents the mean + SD for three determinations.
Con, methanol (vehicle) treated group as negative control; Asc, ascorbic acid (1 mg/ml)
treated group as positive control; 10-50, 10-50 pg the extract of Polygonum multiflorum

as sample group.

100

80 :
&0 , -
40 =
20 I
o
Con Asc 10 20 30 50

Extract (ug)

i
i

DPPH free radical-scavenging actvity (%

|

19 23. DPPH free radical-scavenging activity of the mixture extract. The DPPH free radical
scavenging activity was determined by using a reaction mixture containing the extracts
dissolved in methanol, and 0.1 mM of DPPH dissolved in ethanol in 96-well microplate. The
extracts were mixed with 0.6 mL of DPPH solution, then incubated at RT for 20 min. After
incubation, the absorbance of reaction mixture was measured at 517 nm in a microplate
reader. Inhibition percentage of radical scavenging activity was determined by comparison
with a methanol-treated control group, or ascorbic acid (100 pg)-treated control group.
Percentage DPPH free radical scavenging activity was calculated as: (%6) = (Abscontrol
without sample-Abssample)/Abscontrol without sample X 100. Each value represents the
mean + SD for three determinations. Con, methanol (vehicle) treated group as negative
control; Asc, ascorbic acid (1 mg/ml) treated group as positive control; 10-50, 10-50 pg the

mixture extract with Polygonum multifforum and Lentinula edodes as sample group.
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1}, Hydroxyl radical-scavenging activity 4]
Hydroxyl radical-scavenging activity 412 Fenton’s reagentel] 2]3] %A & += hydroxyl
radical?} 3t+Q EFFEE H /R EFFEES WEAIA FEE o] HolAl=
g o]l gste] FAks a5 FAHAT HluEA S 98] 2 dlx2 vehicle (phosphate
buffer) S A8t FAHNWETS ascorbic acidE * &l 8te] hydroxyl radical A2H S #
A8k

WA o) 2+ ascorbic acid(Asc) 1 mg/ml &%=l A hydroxyl radicalS 5144 + 6.17% <]
AA A, 4L AFFE=E2 hydroxyl radicalS 10 pgol A 448 + 0.54%, 20 pgoll A
1351 + 1.62%, 30 pgoll A 21.98 + 2.64%, 50 pgolA 3229 + 3.87% SJAAHTHLH 24).
Stre/%1 E4FEFE 2 hydroxyl radicalg 10 pgolA 964 + 1.16%, 20 pgolA 1392 +
1.67%, 30 ugollAl 24.85 £ 3.0%, 50 pgoll Al 3353 + 4.02% AAAIAHIH 25). st %
/%1 Y4FEE 9 hydroxyl radical A5 FErE AR o] F71EAa 7}
T =S RN Fe/EN EFFEEY aF0] vud =& Ao w e Hydroxyl
radical A& 53 2& SAZ YLt

Ascorbic acid (51.44%) > 50 pg sF2/3% 3L (3353%) > 50 ug 89 (32.29%) > 30 ug
SHF /3 Al (24.85%) > 30 ug 3h-2 (21.98%) > 20 ug sh2/3% 3 (13.92%) > 20 ug sk
< (1351%) > 10 pug sF+F2/3E 3 (9.64%) > 10 pg sh+2 (4.48%).

. 100
E 80 -
E
=0
:3;, a0 - N
g |
? 40
= I
T 20 4
b o=
Con A=sc 10 20 30 50

Extract (ug)

1% 24. Hydroxyl radical-scavenging activity of the extract of Polygonum multifforum. The
extracts were added to the reaction mixture containing 100 uM EDTA, 1 mM H202, and 2.8
mM deoxyribose. The volume was made up to 1 mL with 20 mM pH 7.4 phosphate buffer,
and incubated at 37 °C for 1 h. The mixture was then heated to 95°C in a water bath for 15
min, followed by the addition of 1 mL each of 2.8 % of TCA, and 05 9% of TBA. After

cooling, it was centrifuged at 4800 rpm for 15 min. The absorbance of the supernatant was
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measured at 532 nm. The percentage hydroxyl radical scavenging activity was determined in
comparison with the negative or positive control. Percentage hydroxyl radical scavenging
activity was calculated as: (%) = (Abscontrol without sample-Abssample)/Abscontrol
without sample X 100. Each value represents the mean £ SD for three determinations. Con,
phosphate buffer (vehicle) treated group as negative control; Asc, ascorbic acid (1 mg/ml)
treated group as positive control; 10-50, 10-50 pg the extract of Polygonum multiflorum as

sample group.
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19 25, Hydroxyl radical-scavenging activity of the mixture extract. The mixture extracts
were added to the reaction mixture containing 100 uM EDTA, 1 mM H202, and 2.8 mM
deoxyribose. The volume was made up to 1 mL with 20 mM pH 7.4 phosphate buffer, and
incubated at 37 °C for 1 h. The mixture was then heated to 95°C in a water bath for 15 min,
followed by the addition of 1 mL each of 2.8 % of TCA, and 05 % of TBA. After cooling, it
was centrifuged at 4800 rpm for 15 min. The absorbance of the supernatant was measured at
532 nm. The percentage hydroxyl radical scavenging activity was determined in comparison
with the negative or positive control. Percentage hydroxyl radical scavenging activity was
calculated as: (%) = (Abscontrol without sample-Abssample)/Abscontrol without sample X
100. Each value represents the mean +* SD for three determinations. Con, phosphate buffer
(vehicle) treated group as negative control; Asc, ascorbic acid (1 mg/ml) treated group as
positive control; 10-50, 10-50 pg the mixture extract with Polygonum multiflorum and

Lentinula edodes as sample group.
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Fe2+—ferrozine complex©l]l 23+ 2F3}24 ¥F3-2 10 pgollAl 10.29 + 1.13%, 20 ngollAl 14.83
+ 1.63%, 30 pgoll Al 2051 + 2.26%, 50 ngoll Al 2823 + 3.11% JAAHHZH 27). 32
dEFEE 9 5/F3 dFFEE9 Fe2+-ferrozine complex®] 2|3k 2F3}4]
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Ascorbic acid (40.66%) > 50 ng 32/ 1 (2823%) > 50 ng st-2 (21.47%) > 30 pg ot
TL/3EI (2051%) > 30 ng hL (16.33%) > 20 pug sh-2/3% 3 (14.83%) > 20 pg ko2
(12.52%) > 10 pg 82/ 31 (10.29%) > 10 pg 32 (3.18%).
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1% 26. Fe2+ chelating assay of the extract of Polygonum multiflorum. Freshly prepared
150 pL of 500 uM FeSO4 was added to a reaction mixture containing 170 pL of 0.1 M
Tris-HCI (pH 7.4), 220 uL of Tris-HCIl buffer and the extracts. The reaction mixture
was incubated for 5 min before the addition of 10 pL of 0.25 % 1,10-phenanthroline
(w/v). The absorbance was subsequently measured at 510 nm in a microplate reader.

The Fe2+ chelating ability was calculated with respect to the control. Fe2+ chelating
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ability (%) = (Abscontrol without sample-Abssample)/Abscontrol without sample X 100.
Each value represents the mean += SD for three determinations. Con, Tris-HCl buffer
(vehicle) treated group as negative control; Asc, ascorbic acid (1 mg/ml) treated group as

positive control; 10-50, 10-50 pg the extract of Polygonum multiflorum fruit as sample group.
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19 27. Fe2+ chelating assay of the mixture extract. Freshly prepared 150 pL of 500 uM
FeSO4 was added to a reaction mixture containing 170 pL of 0.1 M Tris-HCl (pH 7.4),
220 pL. of Tris—HCIl buffer and the extracts. The reaction mixture was incubated for 5
min before the addition of 10 pL of 0.25 % 1,10-phenanthroline (w/v). The absorbance
was subsequently measured at 510 nm in a microplate reader. The Fe2+ chelating ability
was calculated with respect to the control. Fe2+ chelating ability (%) = (Abscontrol
without sample-Abssample)/Abscontrol without sample X 100. Each value represents the
mean £ SD for three determinations. Con, Tris—HCI buffer (vehicle) treated group as negative
control; Asc, ascorbic acid (1 mg/ml) treated group as positive control; 10-50, 10-50 ug the
extract of the mixture extract with Polygonum multifflorum and Lentimia edodes as sample

group.

e W e /E 19 reducing power o] EATHS I, 392 £ 029 mg
ascorbic acid equivalent/g, 467 + 0.48 mg ascorbic acid equivalent/g2] #to| 4]
32).
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3 32. Reducing assay of the extract of Polygonum multiforum extract and mixture extract.

_ Mixture extract with Lentinula
Polygonum multiflorum extract
edodes

Reducing power
. . . 3.92 = 0.29 467 = 0.48
(mg ascorbic acid equivalent/g)

The reducing property of the extracts was determined by assessing the ability of the extract
to reduce a FeCl3 solution. The extracts was mixed with 0.5 mL of 200 mM sodium
phosphate buffer (pH 6.6), and 05 mL of 1 % potassium ferricyanide. The mixture was
incubated at 50°C for 20 min, and then 05 mL of 10 % TCA was added. This was
centrifuged at 650 g for 10 min. 1 mL of the supernatant was mixed with an equal volume of
distilled water, and 0.2 mL of 0.196 ferric chloride. The same treatment was performed to a
standard of ascorbic acid solution, and the absorbance was measured at 700 nm. The
reducing power was then calculated and expressed as ascorbic acid equivalent. Each value

represents the mean + SD for three determinations.
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2+ ascorbic acid(Asc) 1 mg/ml FXol Al Fe2+ol <fgt A4
1A e dFFEE2 AEAs vk o 4kshA g ug
o 23.14%, 30 ugolA 30.50%, 50 pgoll A 36.60% <A A F . 3}31“9_/311‘_
|24kl wEg-o] gk AkskA wES-S 10 pgell Al 4.58%, 20 ngoﬂ 1 12.68%, 30 pgelA
24.99%, 50 pgollA 29.98% AAAAT st EFFEE 2 shr/na ¢
Akst s FRblEdoR Beo] FUHENL M =& %;—n— | A ot
=9 Zsol = FAHJGT AEIst dAT S e 2E SAE vdsdnh
Ascorbic acid (54.61%) > 50 ng sFF2/3E L (36.60%) > 30 pg 3FFL/FEaL (30.50%) > 50 ng
B0 (20982 > 30 g L (A% > 20 ug FFS (B14%) > 20 pg e/ E
(12.68%) > 10 pg 82 (7.14%) > 10 ng s/ (4.58%).
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18 28, The MDA production from Fe* -induced lipid peroxidation in rat liver by
Polygonum multiflorum extract. 100 pl of homogenate was mixed with a reaction
mixture containing 30 pL of 0.1 M Tris-HCI buffer (pH 7.4), the extracts and 30 pL of
the prooxidative solution (250 pM FeSO04). The volume was made up to 300 pL with
water before incubation at 37°C for 1 h. The color reaction was developed by adding 300
pL of 81% sodium dodecyl sulphate (SDS) to the reaction mixture containing
homogenate. This was followed by the addition of 500 pL of acetic acid/HCl (pH 3.4)
and 500 pL. of 0.8 % TBA. This mixture was incubated at 100°C for 1 h. Thiobarbituric
acid reactive species (TBARS) produced were measured at 532 nm, and the absorbance
was compared with that of standard curve using malondialdehyde (MDA). Each value
represents the mean = SD for three determinations. Con, vehicle-treated control ; Veh,
FeSO4+vehicle; Asc, FeSOjstascorbic acid; 10-50, FeSOs+Polygonum multiflorum extract
10-50 pg.
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19 29, The MDA production from Fe®*-induced lipid peroxidation in rat liver by the
mixture extract. 100 pL of homogenate was mixed with a reaction mixture containing 30
pL of 0.1 M Tris~HCl buffer (pH 7.4), the extracts and 30 ulL of the prooxidative
solution (250 uM FeSO4). The volume was made up to 300 ulL with water before
incubation at 37°C for 1 h. The color reaction was developed by adding 300 uL of 8.1%%
sodium dodecyl sulphate (SDS) to the reaction mixture containing homogenate. This was
followed by the addition of 500 pL of acetic acid/HCl (pH 3.4) and 500 pL of 0.8 %
TBA. This mixture was incubated at 100°C for 1 h. Thiobarbituric acid reactive species
(TBARS) produced were measured at 532 nm, and the absorbance was compared with
that of standard curve using malondialdehyde (MDA). Each value represents the mean *
SD for three determinations. Con, vehicle-treated control ; Veh, FeSO4+vehicle, Asc,
FeSO4+ascorbic acid; 10-50, FeSO4+the mixture extract 10-50 pg.
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19 30. Inhibition of the MDA production from Fe2+-induced lipid peroxidation in rat
liver by Polygonum multiflorum extract. 100 pul. of homogenate was mixed with a
reaction mixture containing 30 ul of 0.1 M Tris-HCI buffer (pH 7.4), the extracts and 30
pL of the prooxidative solution (250 uM FeS04). The volume was made up to 300 pL
with water before incubation at 37°C for 1 h. The color reaction was developed by
adding 300 upL of 8.1% sodium dodecyl sulphate (SDS) to the reaction mixture containing
homogenate. This was followed by the addition of 500 pL of acetic acid/HCl (pH 3.4)
and 500 pL. of 0.8 % TBA. This mixture was incubated at 100°C for 1 h. Thiobarbituric
acid reactive species (TBARS) produced were measured at 532 nm, and the absorbance
was compared with that of standard curve using malondialdehyde (MDA). Each value
represents the mean * SD for three determinations. Con, vehicle-treated control ; Veh,
FeSO4+vehicle; Asc, FeSO4+ascorbic acid; 10-50, FeSO4+Polygonum multiflorum extract
10-50 pg.
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19 31. Inhibition of the MDA production from Fe2+-induced lipid peroxidation in rat
liver by the mixture extract. 100 pL of homogenate was mixed with a reaction mixture
containing 30 pL of 0.1 M Tris-HCl buffer (pH 7.4), the extracts and 30 pL of the
prooxidative solution (250 uM FeSO4). The volume was made up to 300 pL with water
before incubation at 37°C for 1 h. The color reaction was developed by adding 300 pL of
8.1% sodium dodecyl sulphate (SDS) to the reaction mixture containing homogenate. This
was followed by the addition of 500 ulL of acetic acid/HCl (pH 3.4) and 500 pL of 0.8 %
TBA. This mixture was incubated at 100°C for 1 h. Thiobarbituric acid reactive species
(TBARS) produced were measured at 532 nm, and the absorbance was compared with
that of standard curve using malondialdehyde (MDA). Each value represents the mean *
SD for three determinations. Con, vehicle-treated control ; Veh, FeSO4+vehicle;, Asc,
FeSO4+ascorbic acid; 10-50, FeSO4+the mixture extract 10-50 ng.
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19 32. Effect of the sample on body weight in ovariectomized (OVX) rat. Body weight
was measured at 1-day intervals in 50 day. The data are expressed as mean +* SD and
are representative of 5 different experiments. Con, control group (non-OVX + normal
diet); NC, negative control group (OVX + normal diet); PC, positive control group (OVX
+ ascorbic acid (50 mg/kg/day)/a-tocopherol (50 mg/kg/day)); S, sample group (OVX +
the sample (200 mg/kg/day)).
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19 33. Average body weight gain on the OVX rat fed normal diet, ascorbic acid/a

—tocopherol, and the sample for 50 days. The date are expressed as mean * SD and are

representative of 5 different experiments. Con, control group (non-OVX + normal diet);

NC, negative control group (OVX + normal diet); PC, positive control group (OVX +
ascorbic acid (50 mg/kg/day)/a—tocopherol (50 mg/kg/day)); S, sample group (OVX + the
extracts (200 mg/kg/day)). Average body weight gain (g) was calculated as [After 50

day average body weight - 0 day average body weight].
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19 34. Daily feed intake on the OVX rat fed normal diet, ascorbic acid/a-tocopherol,
and the sample for 50 days. Feed was measured at 1-day intervals in 50 day. Date are
expressed as mean * SD and are representative of 5 different experiments. Con, control
group (non-OVX + normal diet); NC, negative control group (OVX + normal diet); PC,
positive control group (OVX + ascorbic acid (50 mg/kg/day)/a-tocopherol (50
mg/kg/day)); S, sample group (OVX + the extracts (200 mg/kg/day)).
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19 35. Total feed intake (per rat) on the OVX rat fed normal diet, ascorbic acid/a
—-tocopherol, and the sample for 50 days. Feed was measured at 1-day intervals in 50
day. Date are expressed as mean * SD and are representative of 5 different experiments.
Con, control group (non-OVX + normal diet); NC, negative control group (OVX + normal
diet); PC, positive control group (OVX + ascorbic acid (50 mg/kg/day)/a-tocopherol (50
mg/kg/day)); S, sample group (OVX + the extracts (200 mg/kg/day)).

4wz

S4o/E WEEAE ATRY ddn 5

41 ascorbic acid®t a-tocopherols 7d7-Fo] AL dutdizat B SANETLS A

5 =

AR % AR NGRS Folstarh 299N s TR 3PN

w
N

jued)
=
rlo

o BN 2

£

AL ZH A, Ag, b A A A AR et 24 #Ee , A =7
A3+ & phosphate buffered paraformaldehyde 119 0 2 3A 7= W As 3 A3
PN

T

e AA et Eujdte] Suym FAR A7i3 & Hematoxylin & FEosin¥}

Masson's trichrome& M-S 43 5} %t}

ZA Bz A3, 2F (Urerus) 2 WA (Ovary)d 4% AaS At =+ (Con) 3 24 )
ZT(NO)E vus) & o SAANETY A 2719 FA7F 4ds] ZdasHii da =24
T g FAa Abeld ligation FEHEH A YA dojuyp WA 9 Bujks 58wz

H
AT (¥ 36-38). WHA, ascorbic acid®t a-tocopherols 7 7%
T Aol ARkt (Con)d FAFSE A7]9F FAE FAsHA AL (

Aol IARTH oA 2L HEESS pAtgon (29 ), AFe/ED BELAE
(3]

- 105 -




ftlo
o

dael FAE AR dAHAee FAAsktt (17 38). A (Vagina) 249 2%, 40
FNOOA Q% mazAo] ghelgAY FPYETPOF AFFHS)eNAE Az
(Comah AL FelE BTk (29 30).

O

Con

9 36. Effect of ovariectomy and the ascorbic acid/a-tocopherol or the sample
treatments on uterus tissues. Representative microscopic uterus tissue pictures from the
OVX rat fed normal diet, ascorbic acid/a-tocopherol, and the sample for 50 days. Con,
control group (non-OVX + normal diet); NC, negative control group (OVX + normal
diet); PC, positive control group (OVX + ascorbic acid (50 mg/kg/day)/a-tocopherol (50
mg/kg/day)); S, sample group (OVX + the extracts (200 mg/kg/day)).

- 106 -




9 37. Effect of ovariectomy and the ascorbic acid/a-tocopherol or the sample
treatments on uterus tissues. Representative microscopic Hematoxylin-Eosin stained
uterus tissue pictures from the OVX rat fed normal diet, ascorbic acid/a-tocopherol, and
the sample for 50 days. Con, control group (non-OVX + normal diet); NC, negative
control group (OVX + normal diet); PC, positive control group (OVX + ascorbic acid (50
mg/kg/day)/a-tocopherol (50 mg/kg/day)); S, sample group (OVX + the extracts (200
mg/kg/day)).
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9 38, Effect of ovariectomy and the ascorbic acid/a-tocopherol or the sample
treatments on ovary tissues. Representative microscopic Hematoxylin—-Fosin stained ovary
tissue pictures from the OVX rat fed normal diet, ascorbic acid/a-tocopherol, and the
sample for 50 days. Con, control group (non-OVX + normal diet); NC, negative control
group (OVX + normal diet); PC, positive control group (OVX + ascorbic acid (50
mg/kg/day)/a-tocopherol (50 mg/kg/day)); S, sample group (OVX + the extracts (200
mg/kg/day)).
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29 39. Effect of ovariectomy and the ascorbic acid/a-tocopherol or the sample
treatments on vagina tissues. Representative microscopic Hematoxylin—-FEosin stained
vagina tissue pictures from the OVX rat fed normal diet, ascorbic acid/a-tocopherol, and
the sample for 50 days. Con, control group (non-OVX + normal diet); NC, negative
control group (OVX + normal diet); PC, positive control group (OVX + ascorbic acid (50
mg/kg/day)/a-tocopherol (50 mg/kg/day)); S, sample group (OVX + the extracts (200
mg/kg/day)).
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S BAx A 9% FA TBAE 8621 % AAAHLH, FFQ/FA

of gt AP(S)E A A ogt FA TAE 5458 % HARAHTE (1

0). A& 22 ol ascorbic acid®} a-tocopherols 7 5ol 8 YA NZT(PC)S Ed A

I BEAANE AR APa

s 11481 % A&RAAT (® 42). 8] 22 A

ascorbic acid®t a-tocopherols& 74 7-F 3 FHHET(PC)S dutiZa"(Con)oll Hla =%

13k (29 41).
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Liver tissue (g)

I
4 I_I_ l
0o 4 —_—
Con NC PC 5

19 40. Average liver tissue weight from the OVX rat fed normal diet, ascorbic acid/a

A
1

Tissue weight (g)
o
1

(.

—tocopherol, and the sample for 50 days. The date are expressed as mean * SD and are
representative of 5 different experiments. Con, control group (non-OVX + normal diet);
NC, negative control group (OVX + normal diet); PC, positive control group (OVX +
ascorbic acid (50 mg/kg/day)/a-tocopherol (50 mg/kg/day)); S, sample group (OVX + the
extracts (200 mg/kg/day)).

Spleen tissue (g)

0.6 A I
0.3 -
0.2
0.1
0 41— —_— —
Con NC PrC s

19 41. Average spleen tissue weight from the OVX rat fed normal diet, ascorbic acid/a

=
=Y
|

Tissue weight (g)
o
Lh
i

—tocopherol, and the sample for 50 days. The date are expressed as mean * SD and are
representative of 5 different experiments. Con, control group (non-OVX + normal diet);
NC, negative control group (OVX + normal diet); PC, positive control group (OVX +
ascorbic acid (50 mg/kg/day)/a-tocopherol (50 mg/kg/day)); S, sample group (OVX + the
extracts (200 mg/kg/day)).
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Uterus tissue (g)

0.8 4

0.6 -

Tissue weight (g)

Con NC PC s

19 42. Average uterus tissue weight from the OVX rat fed normal diet, ascorbic acid/a
—tocopherol, and the sample for 50 days. The date are expressed as mean +* SD and are
representative of 5 different experiments. Con, control group (non-OVX + normal diet);
NC, negative control group (OVX + normal diet); PC, positive control group (OVX +
ascorbic acid (50 mg/kg/day)/a—tocopherol (50 mg/kg/day)); S, sample group (OVX + the
extracts (200 mg/kg/day)).

b A -y =T = BRG]
AT B5Q/Ei BEAANE AFES Y HuEAS 9 RIS A=
stlal Atz ¥ SAWHETS s o

Al ascorbic acid®} a-tocopherolS 7475 <]
2 dikatg g A A dsE Foskgih
ZA e wwd Fx WHIlE 2ol £8 ¥ M(Brain), A& (Uterus), WF2(Ovary), &
(Vagina), ZF(Liver), B]Z&(Spleen)e] 671 ZZF o] ths] 33 A3}, HoA+= dwtgiz
(Con)e] 1996 * 1.40 mg/g, &3 NZE(NC)e] 23.05 + 1.52 mg/g, Fd = (PC)o] 23.67
+ 1.94 mg/g, AT (S)o] 2273 £ 211 mg/g o2 YELYT AFo = dutt =+ (Con) o]
16.86 £ 3.62 mg/g, A HZTF(NC)o] 22.23 £ 1.38 mg/g, FAHNZH(PC)o] 1722 + 0.62
mg/g, A (S)o] 1604 + 154 mg/g o2 YERYT. WAo = dubdZ(Con)e] 31.91
+ 1.75 mg/g, &4 NET(NC)o] 3142 + 3.96 mg/g, FAHANZT(PC)e] 2092 + 822 mg/g,
AT (S)o] 2523 + 282 mg/g &2 YEYTH HeolA= Wiz (Con)e] 1.17 + 0.17
mg/g, 3 ET(NC)o] 11.13 = 378 mg/g, FAANEZ(PC)o] 828 + 241 mg/g, AH+"
(S)°] 12.90 + 143 mg/g o= Yeput oAM= dubtizxa(Con)e] 6528 + 1.70 mg/g,
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A NET(NC)ol 6495 + 656 mg/g, FANEZT(PC)e] 7367 + 6.67 mg/g, AT (S)o]
66.56 + 5.06 mg/g o= YEGT v A= dubd 2+ (Con)o] 56.96 + 7.01 mg/g, 24
&= (NC)e] 60.31 + 6.08 mg/g, FHE(PC)o] 57.38 + 4.78 mg/g, A+ (S)e] 58.30
+ 316 mg/g o2 UEYTE (29 43). o]t 27 " Fx wgle] A¥uE T, 1 =
o] @A s 7} ascorbic acid®} a-tocopherols A-FHFoldh A o) 2wt (PC)l A HF A
o7 F7FHAoY, e 2AEAdAAE dAAARD AX e AR Agd & ForE
WHtE HolA gkttt

Tissue protein
9 -
20 4
T - T T
I | . .
&0 -
50 -
of
=
0 _iﬂ -
30 ! T
L L 1 :
04 u 1 —m
10 I I L
g - - - = :
Brain Uterus Chary Vagina Liver Splecn

®Con mMNC “PC =5

19 43. Average protein concentrations on the brain, uterus, ovary, vagina, liver, spleen
tissues from the OVX rat fed normal diet, ascorbic acid/a-tocopherol, and the sample for
50 days. The date are expressed as mean = SD and are representative of 5 different
experiments. Con, control group (non-OVX + normal diet); NC, negative control group
(OVX + normal diet); PC, positive control group (OVX + ascorbic acid (50 mg/kg/day)/a
~tocopherol (50 mg/kg/day)); S, sample group (OVX + the extracts (200 mg/kg/day)).
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!
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T
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=5

1. #Eld 4 93k HPLC =3

g = LRES
Instrument Agilent Technologies 1200 Series
Detector ELSD detector
Column ZORBAX Carbohydrate
(4.6 mm x 150 mm )
Solvent 75% Acetonitrile
Column temp. 30C
Flow rate 1.4 mL/min
Injection volume 5 uL
3) 71rk g

<
Al 10 goll 75 7Hete] 100 mL A& st FFA1A 200 mLE A& tf
2] (3,000 rpm, 30 min)ste] A NS FHste] o] ZH(Whatman No.2)stal, Sepak C180.2 A A
A7l tFe 045 pm membrane filter(Millipore Co., US.A)Z o33k o o#S HPLC(High
Performance Liquid Chromatography)& ©]-&3dte] A4 #4272 ofg & 29 #on,
ghapo ojm gz o AAE

dlo
[,
O_\_, UZ/
Me

_4

% 2. 7714 &4 918 HPLC A4 =3
g = =4z
Instrument Agilent Technologies 1200 Series
Column Agilent Zorbax SB-Aq
( 46 x 150 mm, 5um )
Solvent 20mM NaHPO4 : ACN( 99:1 )
Column temp. 30C
Flow rate 1.0 mL/min
Injection volume 20 nL

4) -84 (Emodin,Chrysophanol, Rhein, Physcion) 4]
40 g& 23] A=Fste] 70% methanol 50 mlE 7}5]1 243k 7}‘53}04 A
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¥+ HPLC #4271 o2 columne Luna C18 (4.6x250mm, 5um, Phenomenex)& A}
43k o 0.1% phosphoric acid : acetonitrile®] H]& 70:302.2 60&7F 0:100

(v/v)e] H]Eo] HEE i, F45S 1.0ml/mine £AZ7A 2 ® 3l Emodin, chrysophanol,

physicion, rhein®] peak: Z}z} 30.3, 38.8, 41.9, 22.3minol z}7z} #2l ¥ o] vtepdc},

o
B gte] 20 mL o2y FAsEE 10 g&

S 93, 80CeolA 1A 37/ FEA 5 st
o] FHF 50 mLe H7bskdoh 2 &, d4ko R 50 mLA 3W EEste] ik & F
HA HH FEAZ T vEe 10 mLE 094 HPLCRE ZA3sch e oRxzEyo

g = s Exil
Instrument Agilent Technologies 1200 Series

Agilent XDB-C18 (Method Development Kit)

Column ( 4.6 x 150 mm, 5um )
Solvent 98% Methanol

Column temp. 28.8C

Wavelength UV 280 nm

Flow rate 1.0 mL/min

Injection volume 20 uL

6) B-glucan SF=

Total glucane T3 ¥ a-glucan #< WA B-glucan A &F3FA . WA total glucan<
100 mesh A= A& 2 A8 100 mg & tubeol] 2o] 37% HCl 15 mLeS ¥il 4583 3
0C water bathol ¥o] 33ttt 1 & &/FF 10 mLS ¥ o] vortexstaz, 100CoA 24
7 incubation AlZth 1 F Ao A3|wWA 2 N KOHEZ 10 mL¥ %3 200 mM
sodium acetate buffer®Z 100 mL A& % F%3] mixing 39t 2 % 45 01 mL o
200 mM sodium acetate buffere] =<l exo-1,3-B-glucanase plus B-glucosidase 0.1 mL<

Y 3. reagent blankt acetate buffer 0.2 mLS %3, D-glucose standardi= D-glucose
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standard 0.1 mL¥} acetate buffer 0.1 mL=S %3 mixing & 40TCeolA 60% &<t incubation
Sk}l Glucose oxidase/peroxidase mixture(GOPOD) 3 mL& i 40CeolA 208 =

incubation ¥ ¥, 510 nmolA FFE=E SH3F . a-Glucan< 100 mesh A= 24& #3
Al® 100 mg < tubed] ¥ 2 M KOH 2 mL¥ ¥ 20%7F mixing stk 1.2 M
sodium acetate buffer 8 mLE Y1 41 % amyloglucosidase plus invertase 0.2 mLS Y
3, & 4ojA 40C water batholl A 30 &3t incubation 3ttt %< 0.1 mLel 200 mM
sodium acetate buffer 0.1 mL, GOPOD 3 mLS ¥ i 40TCo|A] 20%7t incubation 3

510nm EFEoA =A39 T}

U gAY

2) Aok
HoAdo| A AbgH A 2 == chromatography& &m]e} AJoke A = EFA 9

& Tste] A8

3 WeEW 24 Al AA

2 AFdME FEEAH] BEUHYY FEx79 HAstE st wrgxd 24
(repose surface methodology, RSM)& o] &3}%a, F%
(5]

AA

o] ZA13A A & (central composite design)S A A &

=]

w3 ol YRS FFS s FHEHFYnERE ¥R FRYD, TEY2),
TPC(total polyphenol contents)(Y3), TFC(total flavonoid contents)(Y4), ABTS cation
radical scavenging activity(Y5) ¥ DPPH radical scavenging activity(Y6)o. & 3} o, &
© AR 3WE SAst] Hwghs AR AREstA T AR el og HA =39

o] =& Minitab 14.0 Ver. program(mini Tab Inc, Pa, USA)S o] &3} t}.
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¥ 4. Levels of extraction conditions in experimental design for RSM(Response Surface

Methodology) analysis

Levels
Xi Extraction conditions
-2 -1 0 1 2
X1 Extraction temperature (C) 40 55 70 85 100
X2 Extraction time (hrs) 2 4 6 8 10
X3 Added sample raio (mg/mL) 100 67 50 40 33

3 5. The fractional factorial design by RSM for optimal hot water extraction conditions

of fermented Polygonum multiflorum root by Lentinula edodes mycelials

Extraction condition

Treatment
number Extraction Extraction Hime(hrs) Ratio of solvent and
temperature(C) sample(mg/mL)
1 55 (- 4 (-1 67 (-1
2 55 (-1 4 (-1 40 (+1
3 55 (-1 8 (+1) 67 (-1
4 55 (-1 8 (+1) 40 (+1)
5 85 (+1 4 (-1 67 (-1
6 85 (+D 4 (-1 40 (+1)
7 85 (+D 8 (+D) 67 (-1
8 85 (+1) 8 (+D 40 (+D
9 70 (0) 6 (0) 50 (0
10 70 (0) 6 (0) 50 (0
11 40 (-2) 6 (0) 50 (0)
12 100 (+2) 6 (0) 50 (0)
13 70 (0) 2 (-2) 50 (0)
14 70 (0) 10 (+2) 50 (0)
15 70 (0) 6 (0) 100 (-2)
16 70 (0) 6 (0) 33 (+2)
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4) 1P FTF

FAFAA R 2EF Hore deEFEed 1R FES FES T gl FE
20 mL= F3ke] 106ToA S Azl & I FAE S48 e, 59 A A
d A ED e HEEEHA PR FF(soluble solid contents, %)& HEFHATH

FUFAA R BRI Aol deEFEEl FESALS FEES Fote] UAE F=EA
B =3

(Atago Co., Japan)® 33] ut

6) Total polyphenol 3t =4

FAFAA R FEE At deEFE=e T Ed¥HE S Folin-Denis & A3 3st
A H(Joslyn, 1970). FEES 27X 3t 92 Al5E THTE o835t ¥z 34
3 & 7 A8 25 ulell 75 75 ulL® Folin-Ciocalteu phenol reagent A 2F 25 ul. 7131
th 6%-7F A2oA wkg Al F Eskgd Na2CO3 100 uLE 7}ste] &3Hskar, 90%-3F 4
oA WAg F 765 nmelA] FHEE FAHSAY. EFEARE gallic acidg 2t 0.5, 1.0,

5.0, 10, 50 % 100 mg/mL=Z AT 5 FFE=S w9 dAS ved=
&

Bhlon, F&E] T Edds

filo
3
li)e]
)
>
2
lije]
=
=
)
Q.
(o
@
Q
£.
<
=
€}
=
=)
f by
<
o
=
32
£

i)
f
b
o
I
)
ot

S Herald 5(2012)9]
o d& ARE FHTE °1%
5% NaNO2 10 uLE& 7}3¢]
o] 687+ Wx&a, IN NaOH
Z

.

¥+E5 4% querceting 717
o] #AE YEIUE BT FAES UEUer, FEEY F ZHR ol FEHS mg

QE(quercetin equivalent)/g® YEFH AT}

&) ABTS cation radical scavenging activity

ABTS radical ©]&3F &ak3ts] =4S ABTS+- cation decolorization assay el ¢
o] =45t tHRoberta et al., 1999). 7 mM 2,2-azinobis(3-ethyl-benthiazolin3-6-sulfonic
acid)9} 24 mM potassium persulfateE =3sle] A2 24A)7F &b Hx| o] ABTS+-
& A2 F ethanol= & A3te] ABTS+- 100 ulLel A& 100 uLE 7F8te] 1253 WX

F F 732 nmel A FREES SAser
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Absorbance of sample
Absorbance of control

Scavenging activity(%) = ( 1- ) %100

9) DPPH radical scavenging activity

DPPH radical 27% =4S Abe 5(2000), Yamachuchie 5(1998) 2 Blois(1958)¢] "+
FZ %9 DPPH(1,1-diphenyl-2-picrylhydrazyl)el]l thal 4o a2 =
A %9 Als 2 mLoel 2x10-4 M DPPH-E 9 (dissolved in 99% methanol)

= 7}slal, vortex mixingdhe] 37ColA 30%3F ¥ A H T o] HEgolS SR

o o
_O|L
32
iy
Y

o
=
—

g

FJEAE AFLSY] 517 nmollA FF=E =A39 T DPPH radical &A% (DPPH radical
scavenging acitivity, %)= A5t o™, 33] v HYPste] 4 A¥}E HdH xFH
2F=2 JER AT

o = (1. Absorbance of sample
DPPH(%) = (1 Absorbance of control

) %100

10) SA A
FATAMA g AR EH HAY dFFEES dux FERAM ik 2¥AY
O 2M fractional factorial design AF&38t o™, WFSHE™H IARLAS 3

Ver. program= A}-&33tH(Ha et al., 2014).

::‘

/] Minitab 14.0

o A7 w5 Ak B
1) &etgid
2) #EFExA

7} F2EA e

il
=5}
MN
o
i
BN
B
o
)

(1) g7tz

(2) & Z299=s FF

Total polyphenols #4128 Folin-Denis® 0.2 A &3ttt FH5o A3 Al 25 ulol

o|\

3
75 ulL¢} Folin-Ciocalteu phenol reagent A ¢F 25ulZ 7}atal, 6%7F w3 Al7] H

rt
B

L]

9} Na2CO3 100 uLE 7Fate] &9 5 907k 2ol 4] Hﬁlé‘ 31, 765 nmol A &%
sk 3 ¥ FE29 gallic acidE AME3sle] 3% A}

S mg GAE(gallic acid equivalent)/g=2 YEINSITH EFEHLS gallic acidE
0.5, 1.0, 5.0, 10, 50 ¥ 100 mg/mL= ¥&o] A & FH= Lo AAE Y

K
il
AN
o

@
il
ot
ol

£
£
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Eb

rlr
=3
4

F24S WS total polyphenols $H#-S e T
3) &= =YgH o= g
Total flavonoid content 4] Herald 5 °] AF-&3 Ao Felo] A9 F5&

25 ulel S/ 100 uL ¢ 5% NaNO2 10 uL& 7F¥ v, 5 $ 10% AICI3 15 uL& 7F

ate] 6%+ WASa 1 N NaOH 50 ul ¢F SF% 50 uLEs 7bskdvh 1% §, wkgfeo] &
F& & 510 nmolA FAATE XFEE S querceting AH&dt XE HAHFHS A
T FEEY F ZPERwol= S mg QE(quercetin equivalent)/g® YENASITH ZFE&E
A2 querceting 0.5, 1.0, 5.0, 10, 50 % 100 mg/mLZ TE°] A & FHFEo FE9
HAE YENE 25548 959 total flavonoid %S YERW T

2) & 9= o

Total polyphenols #4418 Folin-Denis®H .2 A &3t S/ 343 A5 25 ulol
=34 75 ulL.$} Folin-Ciocalteu phenol reagent Aok 25ulE 7}ehar, 6E%F wkS A7 H
4 Na2CO3 100 uLE 7tste] E3dk § 90iE7F A-ZollA Hx

5, B =4 gallic acids AHEete] I+ AFAHS A8 F FEE9
< GAE(gallic acid equivalent)/g= YEMIAT RTEZL
10, 50 % 100 mg/mL& 5ol Aeg §F FF=e wx=e #AE U
S W= total polyphenols 3F#S- vhelWiTh

(3) % Fehuwol= 3

my o
o

B\

o

ot

AU

S
il
et
ol

= Ing
5, 1.0, 5.0,

N
£
o

o
=
rlr
=
M
5|
2

Total flavonoid content &412 Herald 5©°] AF&3 AdWwd F#3lo] S AT FE5=
25 ulLel =75 100 ul ¢ 5% NaNO2 10 ulLE 7}3F v, 5% 3 10% AICI3 15 uLE 7}

sto] 647F WA etal 1 N NaOH 50 ul ¢ 57 50 uL& 7Fstaith 1 %, §k&qe] &
o

= 7S 510 nmolA 43U EFEAHLS querceting AMg&dte] ¥F AHEHAS A
T FEEY F FTHREE TS mg QE(quercetin equivalent)/g® YEFNATH EFEE
A8 querceting 0.5, 1.0, 5.0, 10, 50 % 100 mg/mL&E 9Eo] A& & FH Lo F o

AE el E E-F4E =9 total flavonoid $HFS YEFHTH

r
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_ 15—4131%

= O
- LC-MS¢} ELSDE o] &3k 4
D FEEES gradient £EWHE o] &d A 451 21 single mass®] F7-2 positive
=
i

scan fragment 7002 #2135t} 412712 Table o e AT

£ 6. ¢k F=Fo] A uby

Item Condition

Agilent Technologies 1260 series HPLC
| Agilent Technologies 6130 Quadrupole

Instrument . ) ) ) .
LC-MS / Agilent ELSD / Agilent Technologies 1260 Hip ALS(Agilent
Technologies, USA)

Column Phenomenex kinetic C18 EVO 2.6um 2.1mm*100mm
0-2min 5% acetonitrile + 95% Water [/ 0.25% F.A

Solvent 2-23min 100% acetonitrile / 0.25% F.A
23-27min 100% acetonitrile / 0.25% F.A

Column temp. 37C

Wavelength UV 280 nm

Flow rate 0.35 mL/min

Sample

) 1000 ug/mL
concentration
Injection volume Sample 20 ul. / standard 1, 2, 3, 4, 5 uL
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ok
)

¥ 7. ZYWERe B4

Item Condition

Agilent Technologies 1260 series HPLC
| Agilent Technologies 6130 Quadrupole

Instrument ] ] ) ] )
LC-MS / Agilent ELSD / Agilent Technologies 1260 Hip ALS(Agilent
Technologies, USA)
Poroshell 120 SB-C18 column (150 X 4.6 mm id., 2.7 m particle
Column ) ) .
size, Agilent Technologies, U.S.A)
0-2min 0% acetonitrile + 100% Water / 0.25% F.A
2-22min 45% acetonitrile + 55% Water / 0.25% F.A
Solvent
22-25min 100% acetonitrile / 0.25% F.A
25-28min 100% acetonitrile / 0.25% F.A
Column temp. 37C
Wavelength UV 254 nm
Flow rate 0.8 mL/min
Sample
. 1000 ug/mL
concentration
Injection volume Sample 20 ul. / standard 1, 2, 3, 4, 5 ulL

oh 24 E
=

o] AL

ot
ol

Fre, mAL, 3k, S, e s AAFI T2 F Ao A At
of Abgstatt. ot W& AMES RadAlE (AN)FETHANA AT LA BEF
53|35 Lentinula edodes-KCTCI8583PE Al&3t9om, ZAbitutgo] Alg¥H ZAbt
Sty BIFDS Acetobacter aceti KCCM 40229, Acetobacter pasteurianus
KCCM 40011, 2&& Aol AR&3sF3ith

S50 MATA BAFS ARSI AR 24 ohd) wsh gt
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o

A E(10mesh 53}, 25mesh ZHF&)

FEE sl E (500 g + glucose 1% + sucrose 1%

H (121C/158)

whel & 3 31 FAHLentinula edodes-KCTC18583P) 10 mL H =

g8 2 Az (dry oven 80C /124171

T
iz

Fol 20m) 9

H S

A

g 7]

L=
¢}

100C), F==A17H(1, 3, 6, 9, 12, 15hrs)

Eis

A1 %-2](4,000rpm, 15min)

2
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2 2
= S
= =
o -
Q) 8
~ S
ol "=t
alil mre

N

o] 7} (watman No. 5)

=2 (30 brix)

7h Ak

Acetobacter aceti KCCM

I

o

olo

2 A2l A

40229, Acetobacter pasteurianus KCCM 40011, 2

3lof| A F-UuE Saccharomyces cereviase KCCM 11290

b o,

bol Abg3

5]

% 79

Difco(USA)A A+

9@ W=

=
e

Hl Lo} F %A

E

Jo

0

<
N
o

b=

i

89 7] ujx|e 10-20% H 4

Ay A
it

3

st AAAE A%

7}3l

=]
=

= =2 o
TEES

Fel 30Tl A 82

£

A}

=
=

3}al shaking incubator(150 rpm)

By

=0
= =
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Bog 12%7} HA BA

(%)

1

kel
=

3

Il R

A

ol %

=5

Glucose

Yeast extract
Ethanol
Acetic acid

8 =4 A

-
It

el

!

25C A 375¢

tel 25CelA 1471694 3F

[<]

47].

Pz
-

T
iz

of

—
o

3 B E(10mesh 3}, 25mesh HH&)
H (121C/158)

T 3B E (500 @) + glucose 1% + sucrose 1%
ey & v FAHLentinula edodes-KCTC18583P) 10 mL A%

=0

} w

N

25TC/30 <

g9 9 A=x (dry oven 80C/124|7hH)

=
2
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NekE 7t

Z4k 9 6 mb)
(Acetobacter aceti, A.
pasteurianus)

A 22 AGT)

SRR

Eulg= i
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3A, S, T, v

A7} (20 wiv)

il

7F4 (60, 80, 100C)

AAEZ (4,000 rpm, 15min)

FE= (s kol &
(Fe8 Az deFe8 Ax 34

v}, 783d 7] in vivo

D A d: &rkst Al

o
WE,
ik
fu)
>~
>,
N
9
=
=
Mg
il
o,
oo
ot
fol
olr
-1 U
ro

7} DPPH Az 2A%
7} A&+ methanols o] 83}e] 5, 10, 20 ng == <H]. DPPH A|¢F2 "S- 2chslk A
oA 01 mM %7} ¥ %EZ methanolol] =o] 4], A]& 100 uL¥} DPPH A2 05 mL<
15
<

o -
A 208 EF Be A

ol

P 2o ¥k3-A171 & Microplate reader (Molecular Devices,
Sunnyvale, CA, USA)E °]&3lo] 517 nmolA FHEE 4. ST o=Z A5 dal
methanol& 7tsto] s943 202 A3 3. DPPH @tz 2752 a3 22 A&
o] &3}o] DPPH ¢ A& (Inhibitory activity, %)< Ab&.

- DPPH inhibition (%) = [1—-(A% Ao F3=/A8 FA2e] F35)]x100

0

Ol

1}) Alkaline phosphatase 4 #4]
P-nitrophenyl phosphate liquid substrate systemS ©]-83}9] spectrophotometric assay <

&), Substrate solution®] TFE3E Fxo] ATE AF2o|A] 158 ®¥F2A171 & 405 nmol A
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p-nitrophenol (PNP)E =74 3lo] #4]. alkaline phosphatease ¥+ &4 %5 o| g3t Td
X3t o 2 A5 9] alkaline phosphatase FAF&A 4. Microplate reader (Molecular

Devices, Sunnyvale, CA, USA)E ©| &3t 4.
2) JABAZE o] &3 oA Ad7] A A

7}) E-screen assay
MCF-7 A3+ 10% FBS7F &% Dullbecco’s modified Eagle’s medium(DMEM) ®j A &
AFE-3e] 5% CO2, 37 C Z73}el A v, Hormone inductions}”] A M ¥:+= PBS = A&
stw, AR AHg H EE  estrogenic sourceE AAE] 3A 2¢ T 10%
charcoal-dextran stripped FBS (CD-FBS)”7} 3% phenol red free DMEMO| A ul] %3k
W SE MXEE 0.25% trypsin-EDTAE A El8te] 1000 rpmol A 553 4w 8]star, AlX<
5 4359 5><1030ells/well°] =% 96well Bl FTto] 5. 24A1F F AES At 6
A (14441 7H)3F vf st & MTT assay® AlXe 52 =&

A\

4.

) MTT assay
ANRE TE¥2 AHEste ujddd. MTT &9 7 welld #H7bste] 4A417F <k bk
MTT €95 AAsaL DMSOE Y1 15% F9 ELISA readerE ©]-83te] 540 nmol A &

FrE =A% 1 A= control Froll thdk Bl &2 A A

3

o

t}) Estrogen receptor binding assay
estrogen receptor binding assay: assay kitollA] A|&3t= wjido wal MY, AT H

2 Az 9] &A3}el| polarization valueol] o] AA.

M

3 AR A% g oy A A FA

DOEEERE L

Sprague-Dawley Al <¢+# rat (200-210g)& EdS A x| &# o dutt) 3 2SS A
gk Aoz YUy, AP IH5TAIR uFAI = 5E 9S8 AAG o b
FHZ T8 AlY. 194 5F 35 GES HadoR AAst =E2AZ & FF9 da

= AAsL UAl BE5E 59 39 §F AR Fol

) 1 A4 9 AR Fouy
Foa BPEZE AR Sl 200 mgke/day FEE ATEHy SHURTS 2O

=z=
g YIRS Fof, FAYETLLE estradiol E2E 05 mg/kg/day FE& A T-Fo]. A
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Ao BE AR Tk HAARd A2 39 FRE 5097 Fol

FH 50U dFdel @ A4 a0 AT Aolge SAse] Al

)

503t Al Fo T8 § I ZYE A dde=S i A 2403 AAAIZ F ether
W= sk % 3000 rpm, 25°Cell

AL, A AZRA -70°Cel] B,

2 Ax=E gy WA aglbumin, FAF AXE calcium, alkaline

phosphatase, &% 4 Z 2+ A% estrogen, estradiol, L& 74] A E T2 testosterone,

g9 A FE glucose, 1+715 AF AST, ALT, A A A A F total cholesterol, HDL, LDL,

VLDL, triacylglycerol, &5t Al s 4 shdaAa AC, 441845 CRR, #4%F

WA CAI WstE 7ZF A% S48E kit R A5 AE2 7] 7] (Vitros 250 chemistry system

(Ortho Clinical Diagnostics))& AF&3te] #4]. LDL-Z¢~H =, VLDLE# 28 & g

Friedewald 2]ol ¢]3a}o] A4

LDLEH ~HE=F2d2~HE— (HDLEZ¥ ~H & — 54 %%/5)

VLDLE U &HE =S A8/5

Fd2HE, $4A%, HDL, LDL, VLDL A& o]&3dlo] s 4324 (Al Atherogenic

index), W74 3444 (AC, Atherogenic coefficient), A%< Q A 4= (CRR, Cardiac risk

ratio), ¥AE M2 (CAIL Coronary artery index)S tho-3} & 2oz R

Atherogenic index = [TG/HDL]

Atherogenic coefficient = [(TC-HDL)/HDL]

Cardiac risk ratio = [TC/HDL]

Coronary artery index = [LDL/HDL]

BN
N
2
1=
o
4o
:(u)L_',
offt
i
rlo
o
>
>~
Y
X
%
e
[
N
»

gx4g 7hd 2 (Canon Power
A) B2k 05 cmE AAs
cryosection® ¥} cryostat (model KD-2950, Kedee, China)< ©|&3}o] 10 ym T4 = A4 3k
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& v] 7 (Leica microscope (DM500, Leica, Germany))S 2

AN
= .

ab, ALA| S A2
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2) AAE Frkstdd Hot

7}) Total polyphenols 3 =4

Total polyphenols #2412 Folin-DenisH .2 Adstth wa&Ed=ES 10008 343k
Folin AlF 2 mLS #7Fste] 3% Fo 10% Na2C03 5 mLS 7}sl] &3ste] WA A| 7o,
AlZE & Al AlekS 765 nmolA FHEE S o, A= 2 2 gallic acidE
10, 50, 100 % 500 pg/mL=E Rb=o] A2d ¥ FF=et sote] AAE Uehle E+
A& WS total polyphenols &S YERU AT}

}) Electron donating ability

AAgols 4L Ha5E3E29 DPPH (1.1-diphenyl-2-picrylhydrazyl)oll gt =43
g¥4E Fgsdrh & 94 w29 Al® 70 wel 02mM DPPH-E 9 (dissolved in 99%
methanol)& 140 x07}8} 3L, vortex mixingate] 37Col A 3087F Wk A| At} o] WL ANs &
TEFFEAE AFESEY] 517 nmolA FHEE SR AAF o5 (electron donating
ability, EDA%) .2 F743stglow, 33 vt& d3dste] 4 A3E Frd ZFAXE e
el

i

Absorbance of control - Absorbance of sample

EDA(%) =
(%) Absorbance of control

x 100

t}) ABTS scavenging activity

ABTS radicalg ©]&3F axtsle =4S ABTS+ cation decolorization assay el ¢
sto]l A3t TmM 2,2 - azino - bis (3 - ethyl - benthiazoline - 6 - sulfonic acid)
2} 2.4 mM potassium persulfateE E5sle] Ao A 24A17F &9k Wx|gle] ABTS+E &
A1 —ﬁr ethanolZ 343t ABTS+ 100 pLel| e EIE Al 100 uLE 7}sto] 1%
Qb WXgk ¥ 732 nmol A FHFEE ST

Absorbance of sample

Scaventing activiy(%) = (1 - Absorbance of control

)% 100

o AAE AL A% An EF NES 247 A%l wr A5re, &

)

2 =
Faa 2 9o 222 ERE Deled A% AR50 Wake] panel 18-S Bao
S

e

ol

’

o

7

=

H
24, g %D AA EES 78 BN AAsnh g A AFe ofF Fh

A, T 63, Tk 53, ot 44, ok vty 34, ymiy 24, o umicy

’
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0]€3F Duncan® T3 nlu¥oz BA

103} 2o},

2]
I

ted a7 8t

e 918

i

73dz] 1A Al

(%)

2 7F 9.31% =

S

=

=

151
b 3.38%, 4.02% 2 5.03%= UEFY:

%
0.20% % YEFyETE

&

ol
=

Z+7F 0.58%, 0.43%

503%= e

& ZH7) 79.78%, 81.29% R 74.55% = EFYETH

slekoe 7
=

=

A
=i}

st 4.32%0°l H]

S

4.29%, HA
3.38%, 4.02%

0.68+0.06 5.14+041

7.35£0.22

i

+

4.324+0.11 9.31+0.29

4.29+0.49

R
=

Nd

0.43+0.09 0.20£0.02

0.58+0.17

~
HO

N

4.26+0.36 5.77+0.13

4.62+0.42

i
o
N

4.02+0.41 5.03+0.62

3.38£0.33

81.29+1.40 7455+ 1.36

79.78+2.14
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T fEldol 11.40%, Z3F2 9.60%, HASHTL 869% o= UEWT BE AR
o A sucrose®] o] } =4 YEst e, glucose, fructose == LERLbTL,

£ 1L 599 &3
(%)
T4 Hzxstr WA st 2 1E s
Frutose 0.62+0.12 0.86+0.03 1.32+0.26
Glucose 0.88%0.09 1.20+0.24 1.44+0.18
Sucrose 8.10£0.25 6.6320.45 8.64+0.40
Total free sugars 9.60+0.40 8.69+0.32 11.40£0.72

3) 71k s
78d 7] A

AE NS Y5t A3 3 st fr)4k
¢} 2t} Oxalic acid®}t succinic acid’} 7 &% %1t} Oxalic acid]

19.34 mg%, 936.26 mg%h YWEFY 2™ succinic acid®] $h#
210.25 mg%i ‘4’1:/]'»/\]:]'.

S

4.88 mg%, 4.52 mg2,

X 12, F71%F
(mg%)
74 Azdre WA B2 HE e
Oxalic acid 28.71+0.43 19.34+0.12 936.26+19.02
Succinic acid 4.88+0.22 4.5240.38 210.25+10.24
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<l

= 2] A3} (Chrysophanol),

o] =1 (Emodin),

4) 84 & (Emodin,Chrysophanol, Rhein, Physcion) %

YA
;OL

ol

(Rhein), 3] 41 (Physcion)

5

2

=13
=

32 13.58 mg%,

S

A

=2
H

14.93 mg%,

3t

S

A

-

[e)
9 Z 28 tyrosinekinase JA A, FdU2HE A

PN
T
=

Eis
o

=
=

z=

al

l

e

°©

3

[e)
F

1

, L ¢

PR

5]

3
12.40 mg%= UvhERSETH

-
it

S
=

al

A

O

-

91%,

)
PN
T

]
=

;OL
bl
N
Ko
B

T
B

ﬂyl
o

—_
fie}

T
P

i)
i)

(mg%)

i

14.93+£0.42 13.58£0.83 12.40+0.66
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(mg%)

i

14.65+0.48

6) HlE

22

ol A 740.25 mg%®] o] JEFEL oW,

o WlElE

ry
X
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-
T

)l

—_
o

l
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3} EAg ol
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3

3

S

H}

Nadste] A

=
=

HEs #arl7lv A A oA
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s
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W Al sk

iz
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3 16. The brix, total polyphenol content, total flavonoid content, ABTS and DPPH of

hot water extracts from fermented Polygonum multiflorum root by Lentinula edodes

mycelials
Total o ABTS cation - pppy o dical
Treatment °Brix of polyphenol Total flavonoid radlca} scavenging
number sample extract content content scavenging activity
(mg GAE/g) (mg QE/g) ac(ti/:’)lty %)
1 2.23 10.41 44.63 13.39 3.75
2 1.63 11.31 45.46 14.54 3.95
3 2.30 11.12 52.54 39.77 7.99
4 1.77 12.07 51.29 21.00 7.02
5 2.67 24.97 115.04 44.80 2177
6 1.90 24.78 109.63 49.95 25.22
7 3.00 25.54 127.96 51.29 25.30
8 1.93 30.40 146.50 70.60 40.20
9 1.90 15.89 68.79 32.65 14.48
10 2.03 15.78 70.46 30.69 15.58
11 1.80 9.19 35.88 15.26 4.24
12 1.63 28.69 142.75 63.76 31.82
13 2.00 13.75 66.71 27.34 9.74
14 2.00 17.39 75.04 44.34 13.67
15 3.00 15.09 67.96 39.14 12.94
16 1.10 12.38 59.63 41.10 14.48
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3t 17. Polynomial equations calculated by RSM program on quality test for processing of

extracts of extracts from petals of fermented Polygonum multiflorum root by Lentinula

edodes mycelials

Response Polynomial model equationl) R2 p
-3.2151+0.3232X1+2.4187X2-0.0819X3-0.1141X12-0.0
Soluble solid contents(%) 66X22-0.0013X32+0.0094X1X2+0.0237X1X3+0.0078X2  0.867  0.044
X3
0.6335+0.0053X1-0.0185X2-0.0639X3-0.0022X12+0.00
Sugar content(Brix) 09X22-0.0003X32-0.0029X1X2+0.0006X1X3-0.0012X2  0.851  0.059
X3
15.4575-1.9860X1+0.1423X2-0.2792X3-0.0166X12-0.0
Total polyphenol content
210X22+0.0034X32+0.0637X1X2+0.0197X1X3+0.0047X  0.902  0.020
(mg GAE/g)
2X3
Total flavonoid content 125.034-14.414X1-0.093X2-2.254X3+0.078X12-0.058 0924 0.010
(mg QE/g) X22+0.022X32+0.273X1X2+0.150X1X3+0.023X2X3 ' '
ABTS cation radical scavenging 111.881+2.912X1-7.723X2-1.542X3+0.261X12+0.084X 0040 0.005
activity(%) 22+0.009X32-0.072X1X2-0.024X1X3+0.070X2X3 ' '
. . 45.6219-2.2904X1-2.2154X2-0.7801X3-0.2078X12-0.0
DPPH radical scavenging
132X22+0.0033X32+0.1285X1X2+0.0467X1X3+0.0319X  0.911  0.015

activity(%)

2X3

I)Xl

sample content

. Extraction temperature(C), X, :

Extraction time(hrs), X3 : Ratio

of solvent to

o
Hl

&3 o], FEgre)

o
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2% 1. The soluble solid contents of hot water extracts from fermented Polygonum

w
)
Edd
=
Ll

multiflorum root by Lentinula edodes mycelials.

U Treatment numbers are referred to 3 14.
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Soluble solid contents(%)
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19 2. Response surface plot for soluble solid and sugar contents of hot water
extraction from fermented Polygonum multiflorum root by Lentinula edodes mycelials

cultivation.
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©*
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Extraction time(hrs ) & o
$®‘

19 3. Response surface plot for total polyphenol and flavonoid contents of hot water
extraction from fermented Polygonum multiflorum root by Lentinula edodes mycelials

cultivation.

5) g4tz &4
ABTS radical® DPPH®} #Z-& radical®] ¥ ZFo]X| 5t free radical?l A3 o5 (DPPH)I
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tH(Miller et al., 1993). WA FaAA 23 A5t
A 7EA kst 24 3tk ABTS radical
Alg o] gatkst S =

= 53

49} 2t} 167H4]

(

1

_T.JL. L
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FEH
ABTS radical &7
219l AZAS R2S 09407 0.991= heRyk
T-(Kim, 2014)°l 4| % FE=9 AAE
H7F S7F S5 kst Ad o] S7hskal o,
ABTS radical 22752 19 4%} o] a1z~
| YEtuA sk 22y T
v A4S HYoy a1
ol2 Yol &4 FEF ABTS cation radical 4
Atk Arek s tH(Lee, 2015).
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DPPH radical scavenging activity (%)

ABTS cation radical scavenging activity (%)
v
o

33
timg/ml )

Ratio of solvent to sample contep,
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17177 £

75 A

DPPH radical scavenging activity (%)

ABTS cation radical scavenging activity (%)

ABTS cation radical scavenging activity (%)
DPPH radical scavenging activity (%)

9 100
Btraction i) 4®

29 4. Response surface plot for antioxidant activities of hot water extraction from

fermented Polygonum multiflorum root by Lentinula edodes mycelials.
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29 5. Supermposed contour map for optimization of response variables in fermented

Polygonum multiflorum root by Lentinula edodes mycelials.
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okt = 4% 2 2354 -tetrahydroxystilbene-2-O-B-D-glucoside #2412 3}
k221 +=F F Rhein, Emodin, Physcion®] #HZ& H3low, AHsl5=o7F Hrbd Ao A
T2 skl = Ao 53 A3t 7t A7+ 7 F-oll = Ax=d= gzl
[e)

2,3,5,4' —tetrahydroxystilbene-2-O-B-D-glucoside’} A&E S <l s 4= At}

# 18. HPLC-ESI/MS data and identities of compounds associated with peaks detected in

the HPLC chromatograms of samples.

Retention o [M+H]+ [M-H]+ [M+Nal+
Peaka ) ) Identification
time (min) (m/z) (m/z) (m/z)
1 19.334 Rhein - 283 307
2 21.560 Emodin 271 - 293
3 23.667 Chrysophanol 255 - 277
4 24.819 Physcion 285 - 307
2,3,5,4’-tetrahydroxystilbe
5 12.659 ) 407 - 429
ne-2-O- B -D-glucoside

Q. 1=z} (chloroform)

T |

21z} (ethyl acetate)

wall
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ZoslEH % astragalindl AF Hon], FHAHESRLIE), AT ETE, WEHa
o EFBOIAT Felu Ak

¥ 19. HPLC-ESI/MS data and identities of compounds associated with peaks detected in
the HPLC chromatograms of samples.

Peak® Retention Identification [MHI [M-HI* [M+Naj*
time (min) (m/z) (m/z) (m/z)
1 2.183 Ascorbic acid 177.0 - 199.0
2 8.166 Gallic acid 171.0 - 194.0
3 13.098 Catechin 291.0 - 313.0
4 16.529 Rutin hydrate 611.2 - 633.2
5 17.088 Quercetin-3-glucoside 465.1 - 497.1
6 20.014 astragalin 449.1 - 471.1
7 22.842 Quercetin 303.0 - 325.0
8 26.62 Trolox 251.1 - 273.1
212} (chloroform)
|
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3
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vl 783 7] in vivo

D @2ksk A 2 SdiAb A% ALPS o83 &

olr
_] {

el

7b) DPPH &t Z 2715 &4

ksl Al e abslE ~EYAS fubsl= DPPH gtz sk o omx) 2], &3
2] 27%S Fasgd. e DPPH 223 5 pgol A 24.1 %, 10 pgolA 235 %, 20
pgoll A 376 % JAARA e, en = DPPH & ZS 5 pgollA 7.5 %, 10 ngol A 04 %,
20 pgel A 31 % AAIAY. FAE DPPH 2t Z2 5 pgold 65 %, 10 pgolA 04 %,
20 pgoll A 64 % AAANHeH, 3= DPPH @t ZS 5 pgollA 5.1 %, 10 pgol A 11.6
%, 20 ngolA 168 % AAAZAT (g 17). 2+ A& %% DPPH &tz 2758 &0
(376 %) > &3A(168 %) > FABGA %) > LU A3B1 %) A2 e

=oAb A E2 = 2 %
A= W EAste] 2PdH ARE wgstez &, enx ], SR 2= ALP
A S el e 5 pgol A 0.26 U, 10 pgoll A 0.26 U, 20 pgoll A 0.60 UeE 3+
lE A, ew A= 5 pgollA 0.15 U, 10 pgollA 0.07 U, 20 pgollA 0.12 USZ 1=t
FAE 5 ngel A 0.07 U, 10 ngellAl 014 U, 20 ngollAl 025 Uz BelElon, F3iats
5 pgollA 0.08 U, 10 pgol A 0.16 U, 20 ngoll 4 025 U= ATt (19 18). 24 A=

AFE ALPFAFEA 2 £9(0.60 U) > 97025 U) = £312H0.25 U) > 27 %-0.12 U)
TAE YERS T
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DPPH SCARVENGING ACTIVITY
E5pug =E10pg =20 pg

50,00 <
40.0 37.6
£ 30,0 -
.g
§ 20.0 __1{6..8
10.0 - 7.5 6.4
== 3.1
=04 0.4
0.0 — —
&=Lk 2 0O[ X} =1 E2HAt

1% 17. DPPH free radical-scavenging activity of the extract of Phlomis umbrosa, Schisandra
chinensis (Turcz.) Baill, Angelica gigas, and Carthamus tinctorius seed. Inhibition percentage
of radical scavenging activity was determined by comparison with a methanol-treated control
group. Percentage DPPH free radical scavenging activity was calculated as: (%) = (AbScontrol

without sample~ADSsample)/ADScontrol without sample X 100. Each value represents the mean + SD for

three determinations.

ALP ACTIVITY

E5ug =10 ug =20 pg
0.70 ~
0.60
066 T = '.-

0.50 -

0.40 -

Unit

0.30

0.26 0.26 0.25

020 -

0.10

0.00 -

=L Q0| At oy

J

1% 18 The alkaline phosphatase-like activity assay of the extract of Phlomis umbrosa,
Schisandra chinensis (Turcz.) Baill, Angelica gigas, and Carthamus tinctorius seed. The unit
of ALP was calculated using a standard of ALP. Each value represents the mean + SD for

three determinations.
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Zhzre] FEEol o3t AlE AEE WItE S48l f8l MTT assays ©l-&3k3ith
< %4 (0, 1, 5 10, 50, 100, 500xg/me) = *

2 & W3S gelstAth. enake] A5 98, 97, 99, 99,
100, 90%E 4HetWon, g4 FE=9 45 97, 99, 101, 102, 104, 101%E “epleh. &3}

FE=E9 AF 99, 98 100, 102, 103, 91%E uYElH oy, —#%4 A5 96, 98, 98, 99, 93,
91%E YEFATE 100pg/meol A 2m=F, G, &3 FEEQ A AXEX AEEo] TAFHA
IR e 93% % AT 18] 3 500ug/mbol A = %‘r?]% A ]star e wzF Z3}
St 5 MAE AEE] oF 0% = AT T
100 -
g 80
o
T 60
=
-
T 40 -
L]
20 -
0
0 1 5 10 50 500 (pg/ml)

19 19, Effects of Schisandra chinensis extract on cell viability in 3T3-L1 cell line.
The cell was incubated with extract (final concentration: 0, 1, 5, 10, 50, 100, 500xg/ml)
for 24 hrs in 5% CO2 incubator at 37C. The amount of living cells was measured using

MTT assay.
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20
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19 20. Effects of Angelica gigas Nakai extract on cell viability in 3T3-L1 cell line.
The cell was incubated with extract (final concentration: 0, 1, 5, 10, 50, 100, 500xg/ml)
for 24 hrs in 5% CO2 incubator at 37C. The amount of living cells was measured using

MTT assay.

100
%au—
£
'_Eﬁﬂ—
2

=
T 40
]
20 +
0

500 (pg/mi)

19 21. Effects of Carthamus tinctorius seed extract on cell viability in  3T3-L1 cell
line. The cell was incubated with extract (final concentration: 0, 1, 5, 10, 50, 100, 500ug/
ml) for 24 hrs in 5% CO2 incubator at 37C. The amount of living cells was measured

using MTT assay.
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Cell viability (%)

100
20
60
40
20
0
0 1 5 10 50 100 500

9 22. Effects of Dipsacus asperoides extract on cell viability in 3T3-L1 cell line.
The cell was incubated with extract (final concentration: 0, 1, 5, 10, 50, 100, 500xg/mf)
for 24 hrs in 5% CO2 incubator at 37C. The amount of living cells was measured using

MTT assay.

1}) E-Screen (MCF-7 cell proliferation assay)< ©]-&3F &4 7}
Estrogen receptor® 7}A| 31 &= MCF-7 breast carcinoma celld] A|5& A &gk & 74
Hjokste] AEZH2A Fx =HS MTT assay= H7bstgth % 2 & =Estradiol S AF&3}

Atk E-screen Wl 93 ol ~ERA FAS =H3 A} estradiol (InM)S °k2.lﬂﬂ %]
= 7t AESAES L}E]r‘ii‘:]'. F=ES 10, 30, 50, 70ug/mLo= A g & ME 2
S SASAY. e #ke] A§- 102, 101, 117, 155, 138% = 7kt o, g 45 101
105, 120, 148, 114% = 27]'0]'915} Z3te] A9 99, 115, 170, 146, 151% = S7Fst o, &
ool - 146, 174, 161, 135, 130% = S 7tskslvh. eulAkel F2] -9 70ug/mLollA 7+

o ZAES B oW 3= 50pug/mL, £9S 30ug/mLolA 7HE =& FAES Bt

of,

e

mlo
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19 23. Estrogenic Effect of
E-SCREEN assay.

200 -

150

100

Cell proliferation (%)

50

Es 1ni

Schisandra chinensis

100 (pg/ml)

extract in MCF-7 Cells using the

QI‘IIIH

Con

Es 1niA

100 (png/ml)

19 24. Estrogenic Effect of Angelica gigas Nakai extract in MCF-7 Cells using the

E-SCREEN assay.
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Carthamus tinctorius seed extract in MCF-7 Cells using

19 25. Estrogenic Effect of

the E-SCREEN assay.
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Dipsacus asperoides extract in MCF-7 Cells using the

19 26. Estrogenic Effect of

E-SCREEN assay.
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19 27. Effect of ICI 182,780 on Schisandra chinensis extract induced proliferation in
MCF-7 Cells.

a0
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Cell proliferation (%)

a9 28. Effect of ICI 182,780 on Angelica gigas Nakai  extract induced proliferation in
MCFE-7 Cells.
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a9 29, Effect of ICI 182,780 on Carthamus tinctorius seed extract induced proliferation
in MCF-7 Cells.

100 ~
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EH Hl
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Cell proliferation (%)
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19 30. Effect of ICI 182,780 on Angelica gigas Nakai  extract induced proliferation in
MCF-7 Cells.
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Quat, g7, F3h Sl T dAERA ¢EA A3 A=E SASAT  controlol
o

H] &) Estradiol & °F 180% % S 7lslth. 555 30, 50, 70ug/mLo.2 # 3 & 9 mn| 9]

45 101, 125, 144% = <7kstler, g+1e 45 102, 113, 135%= F7kstdth. &3te] 7
105, 151, 124% % F7tatsl o.m, iLA 7% 161, 149, 134% = Z713% ot
ICI 182.780 A gjoll o|& MEAEE HFAst d=ER A 23 298 T8 xu
Ml st st ed o X Fo] daERA FEA JEAS Fleiith
150 ~
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£

=

= 100 -

g
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£ 50 -

ﬂ 1
Es 1nM 70 (ng/mi)

19 31. Effect of Schisandra chinensis extract on estrogen receptor activation in

MCF-7 Cells.
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30 1
0 1
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Receptor acivity(%)

a9 29, Effect of Angelica gigas Nakai on estrogen receptor activation in MCF-7
Cells.
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19 32. Effect of Carthamus tinctorius seed extract on estrogen receptor activation in
MCFE-7 Cells.
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19 33. Effect of Dipsacus asperoides extract on estrogen receptor activation in MCF-7
Cells.
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FEAHSE@
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Body weight (g)

0= 1= 2= 3= T 5= 6 7

1

il

m YHHI RS m OVXE 2 +estradiol = OVX2 H+saline kel el

19 35. Effect of the sample, estradiol E2, and saline on body weight in ovariectomized
(OVX) rat. Body weight was measured at 1-week intervals in 50 day. The data are
expressed as mean * SD. Control group (Non-OVX + normal diet); Positive control
group (OVX + estradiol E2 (0.5 mg/kg/day)); Negative control group (OVX + saline);
Experimental sample group (OVX + the sample (200 mg/kg/day)).

A0|BE Z HZE 37H8(%)
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19 36. Effect of the sample, estradiol E2, and saline on the percentage of body weight
in ovariectomized (OVX) rat. Body weight was measured at 1-week intervals in 50 day.
The percentage of body weight was analyzed from the results of first-weight and
last-weight. The data are expressed as mean = SD. Control group (Non-OVX + normal
diet); Positive control group (OVX + estradiol E2 (0.5 mg/kg/day)); Negative control
group (OVX + saline); Experimental sample group (OVX + the sample (200 mg/kg/day)).
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19 37. Effect of the sample, estradiol E2, and saline on food intake in ovariectomized
(OVX) rat. Food intake (g) was measured at 1-week intervals in 50 day. The data are
expressed using the average results of each group. Control group (Non-OVX + normal
diet); Positive control group (OVX + estradiol E2 (0.5 mg/kg/day)); Negative control
group (OVX + saline); Experimental sample group (OVX + the sample (200 mg/kg/day)).
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9 38 Effect of the sample, estradiol E2, and saline on total food intake in
ovariectomized (OVX) rat. Food intake (g) was measured at 1-week intervals in 50 day.

Control group (Non-OVX + normal diet); Positive control group (OVX + estradiol E2 (0.5

mg/kg/day)); Negative control group (OVX + saline); Experimental sample group (OVX
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+ the sample (200 mg/kg/day)).

T3 Aol AT Wi dys FEsto] Holas Wk 50d st HF HolaEs
TAGAT. et za o] AHolase 1-75F7k4 A= -0.06, 048, 0.53, 0.34, 0.68, 0.74,
1L1I6E A FHAL FAAHETY Holas&S 1-777kA #tell2 0.26, 0.85, 143, 1.11, 147,
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1.22, 0.90, 1.24= v‘i'—“l%]&’il?} a9 39). BEAAHA I1F 5 saline™ AFHI SAHUETAA
Aol G AT 3y

Adawt AHR aFe F4% ATUtE Aoligel = uEhga, EEAA
estradiol E2¢} 2astrefdas AT F A5dM ATS7F dase] dubtiza st
H] AR FEo R Aoladoel YEyt

FFood efficiency ratio

19 39. Effect of the sample, estradiol E2, and saline on food efficiency ratio in
ovariectomized (OVX) rat. Food intake (g) and body weight (g) were measured at
1-week intervals in 50 day. Food efficiency ratio was calculated as [Body weight
gain/Food intake]. Control group (Non-OVX + normal diet); Positive control group (OVX
+ estradiol E2 (0.5 mg/kg/day)); Negative control group (OVX + saline); Experimental
sample group (OVX + the sample (200 mg/kg/day)).
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504wt Aol Fx F Ih v, A, Aw-da A4S diste] AEsta 24 TEES
=48t eh 7o 27 THL dutt R A 669 + 063 g, FAWNETAA 655 £ 045 g,
SAMETANA 852 + 055 g, ATl 665 + 011 goZ ZAHHATE SA Rl A
LA 7hd ko o 3/ LFOA fARSE o ® e T (' 40).

v el 24 FHo Adwtgizaol A 047 £ 0.05 g, FHWETAA 064 £ 006 g, S
Zaol A 065 = 003 g, Aol 054 + 006 go& SAHJAY (29 41). FN =3
SRz FA o vuA Jh = vt AEae ud S dukdizd
B} thh =S o2 Yyt

Aol A FEke dutgizTolA 099 + 010 g, FAHETFAA 1.01 + 0.001 g, S0
Z7olA 119 = 005 g, ATl 1.08 £ 001 g2 ZAHAT (1Y 42). SAHET
A oA TR Eoka Ao A Sl dettixay A ERTEY vud =L A
o =2 yEhsTh
Agd-dae] 24 FHEe Atz 082 £ 022 g, FAUETAA 022 + 0002 g,
A ETAA 018 £ 0005 g, AATelA 021 £ 014 go & ZAHFAT (2 43). 2D
2%k 37 Lol dAnktiEtel vl FAg Aw-da 27 THY AAE BHon, &
Az Aol A A -t 24 FEFe] AT vl thAh FbE AS s
Ak,

Liver (g)
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19 40. Average liver tissue weight from the OVX rat fed saline, estradiol E2, and the
sample for 50 days. The data are expressed as mean = SD. Control group (Non-OVX +
normal diet); Positive control group (OVX + estradiol E2 (0.5 mg/kg/day)); Negative
control group (OVX + saline); Experimental sample group (OVX + the sample (200
mg/kg/day)).
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Spleen (g)

Tissue weight (g)

19 41. Average spleen tissue weight from the OVX rat fed saline, estradiol E2, and the
sample for 50 days. The data are expressed as mean = SD. Control group (Non-OVX +
normal diet); Positive control group (OVX + estradiol E2 (0.5 mg/kg/day)); Negative
control group (OVX + saline); Experimental sample group (OVX + the sample (200

mg/kg/day)).

Kidney (g)

Tissue weight (g)

19 42. Average kidney tissue weight from the OVX rat fed saline, estradiol E2, and
the sample for 50 days. The data are expressed as mean = SD. Control group
(Non-OVX + normal diet); Positive control group (OVX + estradiol E2 (0.5 mg/kg/day));
Negative control group (OVX + saline); Experimental sample group (OVX + the sample
(200 mg/kg/day)).
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oA 580 £ 0.99 g/dL,

o
dojzaroll A 550 £ 0.28 g/dL, A& tellA 525 + 0.35 g/dL
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2 FHAY (29 46). €3 Wl albumin s IRt EtolA 3.05 £ 092 g/dL, ¥4
ol A 255 £ 007 g/dL, SAdETelA 270 + 0.14 g/dl, A@TlA 255 £ 021
g/dLe &2 1=t (29 47). GaAA RS AX oA G2 Attt & a4
albumin & Y& FAa7F AAR 371 ol 4 2

Sl
o TastreagdEs AT 2/ 25N SAdHETRY ta ¢
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Control OVXx+estradiol OVX+saline OVX+sample

19 44, Effect of saline, estradiol E2, and the sample treatments on uterus tissues.
Representative microscopic uterus tissue pictures from the OVX rat fed saline, estradiol
E2, and the sample for 50 days. Control group (Non-OVX + normal diet); Positive
control group (OVX + estradiol E2 (0.5 mg/kg/day)); Negative control group (OVX +
saline); Experimental sample group (OVX + the sample (200 mg/kg/day)).
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29 45, Effect of saline, estradiol E2, and the sample treatments on uterus tissues.
Representative microscopic Hematoxylin stained uterus tissue pictures from the OVX rat
fed saline, estradiol E2, and the sample for 50 days. Control group (Non-OVX + normal
diet); Positive control group (OVX + estradiol E2 (0.5 mg/kg/day)); Negative control
group (OVX + saline); Experimental sample group (OVX + the sample (200 mg/kg/day)).
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Total protein (g/dL)
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19 46. Average total protein levels of serum from the OVX rat fed saline, estradiol E2,
and the sample for 50 days. The total protein levels were determined using a Vitros 250
chemistry system (Ortho Clinical Diagnostics). The data are expressed as mean = SD.
Control group (Non-OVX + normal diet); Positive control group (OVX + estradiol E2 (0.5
mg/kg/day)); Negative control group (OVX + saline); Experimental sample group (OVX
+ the sample (200 mg/kg/day)).
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19 47. Average albumin levels of serum from the OVX rat fed saline, estradiol E2, and
the sample for 50 days. The albumin levels were determined using a Vitros 250
chemistry system (Ortho Clinical Diagnostics). The data are expressed as mean = SD.
Control group (Non-OVX + normal diet); Positive control group (OVX + estradiol E2 (0.5
mg/kg/day)); Negative control group (OVX + saline); Experimental sample group (OVX
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+ the sample (200 mg/kg/day)).

Ab) &3 ) FAF A E calcium, alkaline phosphatase 5% W3} 34
dA Ul calcium FE+& drbgiERdolA 1822 £ 0.63 mg/dL, YA tixa"olA 16.11 = 0.01
mg/dL, S ti&a el A 1729 + 0.33 mg/dL, A4 1796 + 0.24 mg/dLe.Z A=A
o (19 48). S ETAA calcium TR AEJAR BgEreRTES AAT A
Aol Attt FARS FFEo R SV AL estradiol E2E A F T A o kol A

= calcium 5= S7HA71A] EET)

ol

g3 W ALP vEE dwttizaolA 058 £ 0.10 mU, A ZzaolA 066 + 0.02 mU, =
A zael A 051 + 0.09 mU, 2ol 056 + 0.05 mUZ SAHHAJG (2F 49). SA
Zaol A ALP F=7F A AA T FAuETNAN 1 FEvt 4Es] S/E A Haste
LEFES AFAT ATl E itz fASE R SUHE AT

o) &4 U estrogen &% W3 4
g Y oAHE2EQ estrogen §E5 =S43F7] 913 estrogen standardE 0, 12.5, 62.5,
1875 pg/mL F#E2 FH|SHAL 450 nmollA ZEFdS EFste] 2 A FH4E 7S A
=3ttt (¥ 50). Estrogen 3%+ AWkt zolA 77.95 £ 159 pg/mL, WAtz kol A]
3255 + 21.38 pg/mL, SAdlEwolA 1048 + 243 pg/mL, AFwolA 2763 17.55
pg/mLe 2 SAEJY (L9 51). FaAA AA F AL AA estrogen §E=7F w4
3 AaEUA N estradiol E29F @R streEHdES A3 270 159l A estrogen F%7F

718 A2 g9

N

I+

d
I

2} & U estradiol 3% W3} 24
FH W JAHITZ2E2 estradiol E2 55 =437 9130 estradiol E2 standardE 0, 3, 10,
30, 100, 300 pg/mL HE=% F£H|EL 450 nmollA EEHAS =&F3te] 72 dHo F3=
¥

Ts AbEA T (17 52). Estradiol E2 § %+ dwtdiza oAl 50.01 + 1512 pg/mL, ¥4
2=l A 53.09 + 26.63 pg/mL, OHFHZ:EOHH 39.42 + 878 pg/mL, A&l 7535 +

6.18 pg/mLe® ZAH%Ac} (2 53). Estrogen %9 A SAHZETZAA w27}
A AEJAAT, estradiol E2E AFH S FHdRELAA th S7HEHJ L RREFETHES

AR BFTAA 33 718 AL FAs
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Calctum level (mg/dL)

mg/dL.

19 48. Average calcium levels of serum from the OVX rat fed saline, estradiol E2, and
the sample for 50 days. The calcium levels were determined at 570 nm using a
Microplate reader (Molecular Devices, Sunnyvale, CA, USA) and the calcium
measurement kit (Calcium Assay kit LS, Metallogenics). The data are expressed as mean
+ SD. Control group (Non-OVX + normal diet); Positive control group (OVX + estradiol
E2 (0.5 mg/kg/day)); Negative control group (OVX + saline); Experimental sample group
(OVX + the sample (200 mg/kg/day)).
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19 49. Average alkaline phosphatase activities of serum from the OVX rat fed saline,
estradiol E2, and the sample for 50 days. The activities were determined at 405 nm

using a Microplate reader (Molecular Devices, Sunnyvale, CA, USA) and the substrate.
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The data are expressed as mean = SD. Control group (Non-OVX + normal diet);
Positive control group (OVX + estradiol E2 (0.5 mg/kg/day)); Negative control group
(OVX + saline); Experimental sample group (OVX + the sample (200 mg/kg/day)).

StandardCurve
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19 50. The standard curve of estrogen with 0, 125, 625, and 1875 pg/mL. Estrogen
level was measured at 450 nm using a Rat Estrogen ELISA kit (MyBioSource, San

Diego, CA) according to manufacturer’'s instructions.

Estrogen (pg/mL)

pg/mL

9 51. Average estrogen levels of serum from the OVX rat fed saline, estradiol E2,
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and the sample for 50 days. The estrogen levels were determined at 450 nm using a
Microplate reader (Molecular Devices, Sunnyvale, CA, USA) and a Rat Estrogen ELISA
kit (MyBioSource, San Diego, CA). The data are expressed as mean * SD. Control
group (Non-OVX + normal diet); Positive control group (OVX + estradiol E2 (0.5
mg/kg/day)); Negative control group (OVX + saline); Experimental sample group (OVX
+ the sample (200 mg/kg/day)).
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19 52. The standard curve of estradiol E2 with 0, 3, 10, 30, 100, and 300 pg/mL.
Estradiol E2 level was measured at 450 nm wusing a Rat Estradiol ELISA
(CALBIOTECH, DRG Instrument GmbH, Marburg, Germany) according to manufacturer’s

instructions.
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19 53. Average estradiol E2 levels of serum from the OVX rat fed saline, estradiol E2,
and the sample for 50 days. The estradiol E2 levels were determined at 450 nm using a
Microplate reader (Molecular Devices, Sunnyvale, CA, USA) and a Rat Estradiol ELISA
(CALBIOTECH, DRG Instrument GmbH, Marburg, Germany). The data are expressed as
mean * SD. Control group (Non-OVX + normal diet); Positive control group (OVX +
estradiol E2 (0.5 mg/kg/day)); Negative control group (OVX + saline); Experimental
sample group (OVX + the sample (200 mg/kg/day)).

2t) €7 W testosterone % W3} ¥4
g3 Wl oA testosterone TEFL A& pEAE o] AEFE ko] o] &k Aol
testosterone standardE 450 nmollAl EEFAES EEF3te] 7 A9 FFE @S AHESS
o} (¥ 54). testosterone FEE AW ZTolA 451 + 201 ng/mL, YA hZaolA 1.81
+ 1.62 ng/mL, =74 1.65 £ 0.30 ng/mL, 234l 435 + 056 ng/mLo=

A
HAh (18 55). SA XA testosterone FE7F FASHA FAFHAA T LFEFoE
Fe=e AAT ATl Itz FARE FEoR FFE Q1Y Estradiol E2E A S
3k FA ) 2o A= testosterone X7 F71E A gk gk}

274 u% dg sre ditgx ow 1705 + 247 mg/dL, FdlzTelA 1565 + 346
mg/dL, Stz Tel A 1520 + 99 mg/dL, A wellA 1575 + 21
(2" 56). FaAA AA F 3 a2FelA B dutdizae] 99 sREu wtekon, A

Hzxw, SAdEL, Aol FAEE 525 B




g4 W s AFE T AST A4S Izl 1705 = 247 U/L, FAdza-olA
1565 + 346 U/L, A tZETFA 1520 + 99 U/L, A&olA 1575 + 21 ULLE A
Atk (19 57). FAd T AFatolA vud = AST S4S Bt

g4 Ul 2715 AR F ALT 42 duttixatolA 1705 + 247 U/L, FA Nz oA
156.5 + 34.6 U/L, SAHETNA 1520 + 99 U/L, A&atolA 1575 + 21 ULeZ =AY
Atk (17 58). dAaAA HAXF FANET, SAUNRT, AT vlwd = ALT &

o
AE BHA
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19 54. The standard curve of testosterone with 0, 0.1, 0.5, 2.0, 6.0, and 18.0 pg/mL.
Testosterone level was measured at 450 nm using a Testosterone (Rat) ELISA Kit

(BioVision, Malpitas, CA, USA) according to manufacturer’s instructions.
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19 55. Average testosterone levels of serum from the OVX rat fed saline, estradiol E2,
and the sample for 50 days. The testosterone levels were determined at 450 nm using a
Microplate reader (Molecular Devices, Sunnyvale, CA, USA) and a Testosterone (Rat)
ELISA Kit (BioVision, Malpitas, CA, USA). The data are expressed as mean * SD.
Control group (Non-OVX + normal diet); Positive control group (OVX + estradiol E2 (0.5
mg/kg/day)); Negative control group (OVX + saline); Experimental sample group (OVX
+ the sample (200 mg/kg/day)).
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19 56. Average glucose levels of serum from the OVX rat fed saline, estradiol E2, and

the sample for 50 days. The glucose levels were determined using a Vitros 250
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chemistry system (Ortho Clinical Diagnostics). The data are expressed as mean * SD.
Control group (Non-OVX + normal diet); Positive control group (OVX + estradiol E2 (0.5
mg/kg/day)); Negative control group (OVX + saline); Experimental sample group (OVX
+ the sample (200 mg/kg/day)).

AST (U/L)

UL

19 57. Average AST activities of serum from the OVX rat fed saline, estradiol E2, and
the sample for 50 days. The AST activities were determined using a Vitros 250
chemistry system (Ortho Clinical Diagnostics). The data are expressed as mean *+ SD.
Control group (Non-OVX + normal diet); Positive control group (OVX + estradiol E2 (0.5
mg/kg/day)); Negative control group (OVX + saline); Experimental sample group (OVX
+ the sample (200 mg/kg/day)).
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19 58. Average ALT activities of serum from the OVX rat fed saline, estradiol E2, and
the sample for 50 days. The ALT activities were determined using a Vitros 250
chemistry system (Ortho Clinical Diagnostics). The data are expressed as mean + SD.
Control group (Non-OVX + normal diet); Positive control group (OVX + estradiol E2 (0.5
mg/kg/day)); Negative control group (OVX + saline); Experimental sample group (OVX
+ the sample (200 mg/kg/day)).

) g3 Wl AANAF Az st 24
k! A AYAL A F= F Zd 2H=(Total cholesterol), %4 AW (Triacylglycerol), i3
= 3 22" & (HDL-cholesterol), A& EAeu ¢ 2 H &(LDL-cholesterol), % *
= Z# 2 H & (VLDL-cholestero)& #4183t @4 Wl & ZHU2HE v 4l
ztol Al 745 £ 134 mg/dL, FAd =AM 66.0 + 141 mg/dL, x4 83.0 +
2.8 mg/dL, A& 7oA 755 £ 0.7 mg/dLe® A AT (29 59). SANZETFe &= Z7
~HE s o H]’EHZ¥°1] Hl 8l tha S7FE QIAIRE estradiol E2¢9F a3t 53ES A

Agk 27 2FAA F ZFH2EE TR FAFHA

=

i}
i}

A

Ay
=

A

(e
=

A U A R ARtz A 540 + 99 mg/dL, FAAHE=TAA 430 £ 0.0
mg/dL, &4tz vol A 495 + 35 mg/dlL, Aol ] 54.0 £ 42 mg/dLeE FAHEHIAJT
I AYTE FAR FEE BAW FHURTH SHYRET F4A

g4 U nE=EAG FHAHE FEE Atz A 324 + 1.3 mg/dL, ¥ o)zl
35 mg/dL, A &gl 450 + 0.0 mg/dLo =
A ZE2~HE w27 GARAA AHA g 7] 2FelA Bl
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ZAUEAGY o sHE FEE oy

i ZRlas)
6 £ 00 mg/dL, S tHETAA 99 £ 0.7 mg/dL, A& olA 108 + 0.8 mg/dLE=
A (L9 63). Aol M= Z ¥k AR

Total cholesterol (mg/dL)

mg/dL.
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19 59, Average total cholesterol levels of serum from the OVX rat fed saline, estradiol
E2, and the sample for 50 days. The total cholesterol levels were determined using a
Vitros 250 chemistry system (Ortho Clinical Diagnostics). The data are expressed as
mean * SD. Control group (Non-OVX + normal diet); Positive control group (OVX +
estradiol E2 (0.5 mg/kg/day)); Negative control group (OVX + saline); Experimental
sample group (OVX + the sample (200 mg/kg/day)).
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Tracylglycerol (mg/dL)

mg/dL

19 60. Average triacylglycerol levels of serum from the OVX rat fed saline, estradiol
E2, and the sample for 50 days. The triacylglycerol levels were determined using a
Vitros 250 chemistry system (Ortho Clinical Diagnostics). The data are expressed as
mean £ SD. Control group (Non-OVX + normal diet); Positive control group (OVX +
estradiol E2 (05 mg/kg/day)); Negative control group (OVX + saline); Experimental
sample group (OVX + the sample (200 mg/kg/day)).

HDL (mg/dL)
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% 61. Average HDL-cholesterol levels of serum from the OVX rat fed saline, estradiol
E2, and the sample for 50 days. The HDL-cholesterol levels were determined using a

Vitros 250 chemistry system (Ortho Clinical Diagnostics). The data are expressed as
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mean = SD. Control group (Non-OVX + normal diet); Positive control group (OVX +
estradiol E2 (0.5 mg/kg/day)); Negative control group (OVX + saline); Experimental
sample group (OVX + the sample (200 mg/kg/day)).

LDL (mg/dL)

mg/dL

24
e 2
& ¢ %

19 62. Average LDL-cholesterol levels of serum from the OVX rat fed saline, estradiol

E2, and the sample for 50 days. The LDL value was calculated as [LDL-cholesterol

Total cholesterol — (HDL-cholesterol — Triacylglycerol/5)]. The data are expressed as mean
+ SD. Control group (Non-OVX + normal diet); Positive control group (OVX + estradiol

E2 (0.5 mg/kg/day)); Negative control group (OVX + saline); Experimental sample group
(OVX + the sample (200 mg/kg/day)).
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19 63. Average VLDL-cholesterol levels of serum from the OVX rat fed saline,
estradiol E2, and the sample for 50 days. The VLDL value was calculated as
[VLDL-cholesterol = Triacylglycerol/5]. The data are expressed as mean * SD. Control
group (Non-OVX + normal diet); Positive control group (OVX + estradiol E2 (0.5
mg/kg/day)); Negative control group (OVX + saline); Experimental sample group (OVX
+ the sample (200 mg/kg/day)).

s BuAs % AU 24

: & 2 73
A= (AD, sHA s FAAT(AC), HFADAAF(CRR), WdEHAF(CADE 1hEste] &
Attt WAt AT At Eao A 167 + 037, FAEHETNA 1.03 £ 0.10 mg/dL,
A WEANA 117 £ 0.18 mg/dL, AE ol 09 mg/dLo.2 AU (19

64). 743t = estradiol E29F TR ETE=s HAT AFodM SFANELI FAF

g Wl F FezdE, S8, wa=Aa FY2HE vk 23E &8st s
PN
o

R
=
B
S
H-
o

A AATE ARt Rl A 1.31 + 051, Fd ozl A 060 + 050, &79 o=kl

A1 096 = 0.10, Ad@wtollA 068 + 0.020.2 FAHITH (L 65). Estradiol E29} L& sl
S EG=S AFT 270 MM FAHzTe] A v Fae Aom ey

:L
AT A= dabti 2ol A 231 £ 051, AAHETAA 1.60 £ 050, /3= A
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19 64. Average atherogenic indexes of serum from the OVX rat fed saline, estradiol
E2, and the sample for 50 days. The atherogenic index value was calculated as
[Atherogenic index = TG/HDL]. The data are expressed as mean = SD. Control group
(Non-OVX + normal diet); Positive control group (OVX + estradiol E2 (0.5 mg/kg/day));
Negative control group (OVX + saline); Experimental sample group (OVX + the sample
(200 mg/kg/day)).
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19 65. Average atherogenic coefficients of serum from the OVX rat fed saline, estradiol
E2, and the sample for 50 days. The atherogenic coefficient value was calculated as
[Atherogenic coefficient = (TC-HDL)/HDL]. The data are expressed as mean * SD.
Control group (Non-OVX + normal diet); Positive control group (OVX + estradiol E2 (0.5
mg/kg/day)); Negative control group (OVX + saline); Experimental sample group (OVX
+ the sample (200 mg/kg/day)).

CRR

b2
] Lad
]

o

Cardiac risk ratio (TC/HDL)
Ly e : [ Y

=]
1

719 66. Average cardiac risk ratio of serum from the OVX rat fed saline, estradiol E2,

and the sample for 50 days. The cardiac risk ratio was calculated as [Cardiac risk ratio
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= TC/HDL]. The data are expressed as mean * SD. Control group (Non-OVX + normal
diet); Positive control group (OVX + estradiol E2 (0.5 mg/kg/day)); Negative control
group (OVX + saline); Experimental sample group (OVX + the sample (200 mg/kg/day)).

CAI

(LDIJHDL)

Coronary artery index

19 67. Average coronary artery indexes of serum from the OVX rat fed saline,
estradiol E2, and the sample for 50 days. The coronary artery index was calculated as
[Coronary artery index = LDL/HDL]. The data are expressed as mean = SD. Control
group (Non-OVX + normal diet); Positive control group (OVX + estradiol E2 (0.5
mg/kg/day)); Negative control group (OVX + saline); Experimental sample group (OVX
+ the sample (200 mg/kg/day)).
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1) Electron donating ability
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9 68. Electron donating ability of the fermented compound from Polygonum

multiflorum.

2) ABTS scavenging activity

ABTS &t Z 2AsS 54% ﬁJJr a9 699 o] YEhut stere HRETE2 104
/mLe] FollA 42%9 ddZd AATS dHErHle™ 50ug/mLe Fi-
2 275 YEAT 100ug/mLe] &= A= 334%9] e 7 iﬂ%:% e e 500
pg/mLe FEoA = 674%= tZ2T-¢ vitamin C 2t 2459 69%°l ddste 2oz
2A%E YERRITE o] st UEEIFEZAAME T oEHS=E ABTS #u#d 2A%
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19 69. The ABTS radical cation scavenging activity of the fermented compound from

Polygonum multiflorum.

3) Total polyphenols $F&F
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¥ 20. The content of total polyphenols in the fermented compound from ZPolygonum

multiflorum.
(mg%)
Composition fermented compound
P from Polygonum multiflorum
Total polyphenols 23.06 = 0.17
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