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SUMMARY

I. The title

Development of pterocarpan—enriched functional materials for regulation of body fat

and blood glucose

II. Purpose of Research

To develop the new health—functional ingredient for prevention and improvement of
obesity and diabetes wusing pterocarpan—enriched fraction from soy leaves, three
sub-projects were performed.

1) Development of functional materials from the extracts of soy leaves for reducing
body fat and improving blood glucose,

2) Industrialization of pterocarpan-enriched functional materials of improving body fat
and blood glucose,

3) Investigation of efficacy of pterocarpan—enriched functional materials for regulating

body fat and blood glucose in human

Regarding metabolic syndrome, classified as lifestyle diseases, many researches are
actively promoting in worldwide because of the clarify of the disease. According to a
recent released survey, the number of diabetic patient will be increased from 3.2
million people in 2010 to 5.91 million people in 2050 as well as the prevalence of
metabolic syndrome increased rapidly over the past decade. Therefore, national
policies should be established to prevent this problem. In particular, abdominal obesity,
dyslipidemia, and hyperglycemia will be considered a priority among the factors of
metabolic syndrome. Because the ingredient of health-functional food in Korea is
mainly imported from the USA, China, and Japan, domestic agricultural resources are

needed to develop functional ingredient and product development.

II. Scope of the study

1st Sub-project: Development of functional materials for reducing body fat and
improving blood glucose

- Analysis of components and establishment of standardization method of
high—-pterocarpan functional materials

- In vitro and cell-based bioactivity screening of functional materials and compounds

isolated from them for target markers of obesity and diabetes



- Investigation of efficacy of functional materials for regulating body fat and blood
glucose in animal model

- Study of molecular mechanism underlying the anti—obesity and anti—diabetec effects
of functional materials

- Acquisition of basis information for application of individual approval

2nd Sub-project: Industrialization of functional materials of improving body fat and
blood glucose

- Industrial mass production of soybean leaves for clinical trial and development of
product

- Study standardization of industrial extraction method from soybean leaves

- Safety/toxicity test of functional ingredient

- Development of industrial mass and process production for clinical trial

- Establishment of mass and material process production for development of formular
and product

— Formulation study with functional ingredient and sub—materials and establishment of
quality control

- Development of product for improving body fat and blood glucose using functional

ingredient

3rd Sub-project: Investigation of efficacy of functional ingredients for regulating body
fat and blood glucose in human

- Request for approval of Institutional Review Board for clinical trial

- Clinical trial of high-pterocarpan functional materials for regulation of body fat

and blood glucose

IV. Results

1st Sub-project: Soy leaf was selected to pterocarpan—-enriched functional materials
for body fat changes and improving blood glucose level. Efficient extraction methods
of pterocarpan-reniched fractions were established and the standardization method was
set up using the main components of pterocarpan-rich fractions. The efficacy of
high—-pterocatpan extracts from soy leaves were validated in 3T3-L1 adipocytes,
HIT-T15 B-cells, MIN6 p-cells, and RAWZ264.7 macrophages. Supplementation of
high-pterocarpan fraction was beneficial for reducing lipid absorption and improving
glucose tolerance in CH7BL/6J mice with high—fat diet (HFD)-induced type 2 diabetes.
Furthermore, the molecular mechanisms of anti-diabetic and anti-obesity effects were
investigated though adipocytes, pancreatic cells, and mice based studies. This study
suggests that pterocarpan—enriched functional materials improves abdominal fat

accumulation, plasma glucose, and insulin levels in mice with HDF-induced type 2



diabetes by regulating lipogenesis, B—cell proliferation, and insulin sensitivity.

2nd Sub-project: In this study, we developed functional ingredient by mass and
process product system from soybean leaves extracts. And it i1s use in products
sample for clinical test and goods for improvement of body fat and blood glucose in
human. For the industrial mass production of soy leaves, we growed GH specie for
110 days. The specie and growth day was tested by economic feasibility and
production active ingredients. In process production, soy leaves were hot—air dried and
than extracted by 95% ethanol. It shows that 95% ethanol extracts of soy leaves
(95ESL) are high 3.21 fold of total flavonoids content and 1.17 fold of total phenolic
contents than EtOAc extracts. The concentrated 95ESL were mixed with dilute agent,
starch and/or dextrin and then dried by vacuum dry.

The acute oral toxicity test in Sprague-Dawley rats and chromosomal aberration
test in Salmonella typhimurium (TA100, TA1535, TA98, TA1537) and E. coli WP2
uvrA of 95ESL showed that no significant changes between control and test groups.
Reverse mutation test of 95% ethanol extracts in Chinese hamster lung (CHL) cells
showed that safety in less than 550 pg/ml 95ESL.

For clinical test, we were prepared 3 capsule type samples, i) control sample that
contained only starch, ii) a positive control sample that contained mate extract, and
iii) test group that contained 95ESL.

we produced the development of 'SLIM POWER', which is a health functional food

for control and improvement of body fat.

3rd Sub-project: We performed a clinical trial to investigate effects of
high-pterocarpan fraction from soy leaf in subjects with mild metabolic syndrome for
12 weeks. Supplementation of high-pterocarpan fraction was beneficial for improving
features of metabolic syndrome, such as abnormal glucose and lipids levels, in obese
subjects with mild metabolic syndrome. Therefore, high—-pterocarpan fraction has been
proven to improve the features for metabolic syndrome and is a beneficial plant

resource for a new functional food ingredient.

V. Research achievements and Application Plan of the Results

This research consortium is planning to commercialize a functional ingredient with
pterocarpan—enriched fraction isolated from soy leaves for improving body fat and
blood glucose. This research could be contribute to enhance the income levels of
farmer though increasing utilization of soy leaves, byproduct of soybean cultivation.
The research consortium has established a mass production of functional materials,
standardized functional materials, and investigated efficacy and molecular mechanism

based on the animal study and human clinical trial. These findings have been



published in prominent international journals and formed the basis for patent
applications, which has promoted the export possibility of functional materials made in
Korea to an international audience. The research consortium has also contributed to

industrial development by nurturing human resources for future growth.
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M2d =uel 7lside g

Ald = a7 %

O Agaere] P45 AL 13 AAoIAe] AT soldzde] Helas
Fa zAAATA ) ATF3 ©alde] oias J+ Nszd ATE AYHAL. 1 ARE Hgow
A% o] FAAE AoIFoN AA Wty Frw BAL Aoe W B BAH x4

e A3ty

71dE W3S 723 ATF37} H] Uth =1 A 3o dd =4 FHA
L olo mE M2 XE7Edd W JJr"i"—‘i TAE A sl ATE 3

O{Nﬂ
o
o

O #FHs71ed APHLE s 05 A7 AdnEo] v @ A28 Gl o
B3 A2o] Fo@ ®H AMPKE JHHoR zdsts 49 WAEYL AR A
B2 HHS AFSAY AHEE AMPKe A3 A43d 749, AMPKE 29z o=z &
Heksts ol bs¥ Ao oy frh webd olgd BAS AsAY ARG, 14
B Fow zelEE wiwh AUz @ A2Y gnye O =E 2T 5 s 27149
e ALY Ao JYHEc

O ARE N5ALA AL T84S A4l BARY BAE /1EAT AN, w3
Bo) ERATARAY L AGFHATHME, AR, T/ NEMIAY, FHER 5
NEMBAY 2D wtol S TAATAYE T3l 7154 27 A ATE AAstn Yout, A
a0 483 AT g QAL obHAA vESL, FEAE THH AT AT7B
2 8 A7ARE weAAe Byt RE,

A2d =9 A7 dF

O v=& ARAYelA  ‘NIH Obesity Research’ A¥S =yt 4bsl d54 (NIDDK,
NHLBI, NCCOR )& TAC=E FHe vidT 2 A= AYES A7 FdFolH 2011d
+ Strategic Plan for NIH Obesity Research& 335} Th.

O =%k ADA (American Diabetes Association) Research Founding Program-& E3 1999l
180 ol AE ko] At Frhske] 2005\ o= 4009142 AFHIE FUdst] o FHA%
A, Hstd A+ 55 Tl THA)d 4%, AEE ARH A5 FdH 2 I?‘r

O 4 AHHEAYANAN Tages X3S A d& dAMds Adsta ey
2011l 349 do|lh F=® 7F59] genome 314 9 exon A|AXE BT FAA AT
g 25 vl wiA =& AUt A8 Folh

O Chien-Yun Hsiang 78S Ad&d F&A9F AAH o= 22 M. charantia A& &4
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Ashee 2ol BHA Utk ThAl s DPP-4 lAIAZL ter] X A2d Pxw B
o) nETe) Yo Aot A% AAE DA Fuw AwAE §s] WE DPP-4
JAAIE F714Ql ko Bh B Yk

- 2SI KLEEHA _x o
olEel A2 2X ;i"}'l Sﬁ}ﬁ
-USd REE - DEAHE M2
- w202 20l g0 e s Sl e pragt
elmel =H B&l -ERFREEVSLOR S an waoz
- HEY 2 WSSt AR =T = om0y ‘;E#E
pme - ZAIBRIEE A BB el

FHHOR SIS emIS= Ik

CEELEEE _ :
' : _HrEHUNE |

_:'u|.7,|.o;q El““ Ex= g_|} L R

-0=g HE 222 £ 8
RIS A BEI|SGLR-1
ZZH OPP-4 SN = S5

T o | Il PE - ==t=8" - B= b
ekl -HREE A MY A S

_ 195010y Al —HE 2x =5 - 8O EE &1 28
- g olgel S S HEZI Y M 918w E
'ﬂ'fg"fhiﬁ" - AT EIE O TSR Al
3l B2
T0IK S5 24 _ HIERZ017}0] SeH e of
= f—fﬁi; W= B a= 5

Jg 2. €Y AZHS EF & FCHE (2013. 6. 24. ASAZ JIAIA ZHE).

(DPP-4) AAA ALz MAuzA7F o)A Y= Gy X
BA A o efEEA FRIA Y] AFEY Azl mE X 2008 AR oK(Fh
IMSD)7F Aol AdE Bl o]F DPP-4 JAA= 20100 12.9%, 20113 18.8%, 2012\ 5
4 @A 264%% mWid HAFE&S =9 th DPP-4 AAAI= HgA<] E9 Hsl 239t AE
T 3 AFS7E Ade] va, AEd Al i kA A= AP le=dl, o 23t
T U429™ DPP-4 JAAl= ¥ B2 AgS TS 2o AE/beEd Jd=sta v PP-4
AAA A Foll= AFHlob (AEIYH, = MSD) 7tE (422 9d, S=ciutE2), EghA
B (Huyd, =gl ‘3}%‘ detolde]), 2=TolA (A= HE, F=BMS-gh=robs

O <ded &v 28 £3&

)
M
N
e l‘>‘

' 32

EZ A7, Xﬂ“lli (Av=4=, LG AW #s), = A= /IE DPP-4 A7} Al =
A | AT

O dAlE v=9 Ak 55 29S FEsHL lon, Yo A-¢ 2002 FE A FA4
ol Ador AaSET Bd 559 o] F43] SUlste FAE Holal Utk

O u"]l=r9] IGSB (nstitue for Genomics & Systems Biology) 7132 20063 F-8 Ay EHA o
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AEs BE Fo ATE DNA Ad2, f44 BEE B4 5 f44 A7 2de 2A o
%F 2

O At 57 Ul 797 AW ALe 9 A4 R 712 A8A 27 B3 A

oF A|F o] FE o|F UTh

O YE7]Y (Takeda Chemical Industries)?t w]= 7|9 (Eli Lilly and Company, XOMA
Technology, Merck Sharp & Dohme) O}oé #=7]%] (Amarin Pharmaceutical Ireland)-& thA=3%
T HeE 9 X5Y D #HEd 559 HlFo] wWg =

11 A, 7120 A= 5 AES US BH <
H FAolH dZ, 2d2AFEA o) NEE vlER A} HEo] FES =4 (golden
rice)o] At}

O F7HAGE AQ75HE NFTFR 3 438

(19 - wRig %)
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25000 1

20000

Medg |
15,000 T 15650

s 30
10,000 W 10.639)
LR

5000 1

el

3
5

] ] 10 15 a0 5 = H 35%

D VeEE AAFAMSEELCR). 2011 Eign] BERes JE
= N B - R W B 13—4== BAPEE EEE0 vhF, HTNE 2012, 5.
2) MBIz Global Supplen: & Murition Industry Report’, Migfrs i Sisimess .tum_f': 2012

LR 1

2 F
A= Bolx 9tk :11‘-111/]- HXH?%% oF 3%°] W2 ARES AT Ao=E AFdHT T
dmol FAFES BRY AoE SdH.

O A2 A7 st &2u|AEe B A=xAa A4 L ==
muscle builders, weight gainers 5 AZAZX & A Zo gz o
Aol H 5zt B BAAEC] M =2 6.2%E 7SS

erformance enhancers,

i

™A sports nutrition
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e | P 39

A2 AL D EF AN 71 L8 AZE RLIFFTA) wereererereren 179
1 AFME 8 8 D HFH s 179
e | P 188

A3 A T &4 AAY 2 €7 24 5% AL AR AdA AR FZHE

A 231
1 AFME 8 8 D HFEH s 231
2. ATFTNEE G AT e 238

27



AlA AALT S EF A 748 &A1 =5 (H 1A F24A)
1 AFAE £4 g 2 P

7h FEE, AuZIE Fd FE559 =4 E HPLC 4

9

(D FFE, Ai7IzE 34 FE259 =24
5% v 43S 53t AF7|3to] 30 olFo 16Y Aoz 4383 FUdS &
5, oA, AR S AxRSFAT. Axsd B FY 100 mgel 70% EtOH, 95% EtOH =
+ EtOAc & 7}t 24~48 A|ZF &<t vortex mixergE AREste] A2 A 11510}‘?3 A FE
3 3, ozt 70% EtOH, 95% EtOH ¥ EtOAc 7452 3sta, 27 714 =

24T & AABL US| w5 Az} dzge) PAE 2HAAG. 2 3
KR

(2) T FE==9 EA=E TF 48 HPLC (Analytical HPLC)
B Az A A3 HPLC system-2 Shimadzu 10A vp seriesE AF&3}91 3L, Brownlee SPP
C18 columne AF&3te] E4351%th HPLC €& =78 ol & 1o ZTAISHI T

Table 1. analytical HPLC condition and solvent elution method

Analytical HPLC condition Solvent elution method
HPLC apparatus : Shimadzu 10A vp Time A (%) B (%)
Pump system: Shimadzu LC-10A vp with binary pump 0 95 5 isocratic
Auto injector: Shimadzu SIL-10A vp 15.0 70 30 gradient
Detector: Shimadzu SPD-M10A vp (PDA detector, 254 nm) 20.0 20 80 gradient
Column: Brownlee SPP C18 (4.6x50 m, 2.7 um) 23.0 0 100 gradient
Flow rate: 1.8 ml/min 27.5 0 100 isocratic
Sample injection volume: 10 pl 30.0 95 5 gradient
Flow solvent A: 0.1% Acetic acid in Water
Flow solvent B: Acetonitlrile

U HE27HE A3 24 PTHEZRH v=271a g+ £, 44 2 7= 24 44

(D H=27t3 %3l &4 PTHERH HEZ718 33d=9 8 - BA

Az" BHZAdozRE 95% EtOHF} ethyl acetate (EtOAQ)S o] &3t F=3luch o
2 95% EtOH F&E&2L & dE3}a, hexane, chloroform, buthanolg AF-&3te] &uf =4
of wz} 3ttt EtOAc zr%%% ZFEE YHE 4% AQAEvEINHIYE TH5H

2

233 g Z7zte] B3 =o] hiejA TLC Ei analytical HPLCE o] &3te) el 27b% 3
FES FASAY. o ‘&ﬂ]i HZ7t% 33=9 8 - ZAE 3l silica gel column

chromtography (Silica-P Flash silica gel, 40-63 xm, 60 A), RP-Cys column chromatography
(Reverse phase column, Cjs), preparative HPLC (Shimadzu LC-8A vp series, YMC-Pack Pro

29



SPP C18 column), MPLC (Biotage KP-Sil (US Patent 6.294.087, 40 x 150 mm), Sephadex LH-20
gel chromatography, preparative-TLC (Silica gel, RP-18 plate, 0.25 xm, Merck KGaA) 5] w
Mg AHgatgT

) H=27+d sste TE2EY YW
SRl g4 d 33E %91 T2E 543817 938k NMR, Mass, UV 59 £38717]5 A

239t 44 NMR (‘H NMR)# &4 NMR (BPC NMR)2 600 MHz, 150 MHzollA =431
Fao &9 gt ﬁh 2z o]% (Chemical shift) FFo.2 7]¥ ZAL o431, 2D-NMR
('H-'H COSY, HMQC, HMBO)& &A3&lo] Fa-549 F2-84 ARBAAS S8 18719 A

3k A9} B AFE Glst] AYBHELY 725 01] 3tttk =3 Mass (ESI-MS) &
Sl A% ol "3 (mf2) #o 2 SFEY EAFS sy, 7] Had A5 E3
| ARs FE HAF Fx2E ST

X
K o

~~
w
N

gt R -0l & (Total flavon01d) % ¥ (Total phenol) & =4 =
HYolt 3+ Zhishen % (1999)01 Nk B3R

o ]E 0.2 ml= H,O 1.3 ml 5% NaNO, 7.5 ul& 24z
71 3 10% AICl; - 6H,0 0.15 mlZ H7}ste] ©hA] 6 &
aOH 0.5 ml #7}skar, UV/Visible spectrophotometerE o]-83le] 510 anHH %%E
o). Querceting HEFEZZ AFE3l4 quercetin equivalents (mg quercetin/g sample)
A 3FA o

A& g% Singleton & Rossi (1965)] 7123k Folin-Ciocalteu < 45 A3l =43}
9;33}. Algd o] A& 0.125 miz} H,O 0.5 ml, Folin & Ciocalteu’ s phenol Reagent 0.125 mlE
A7 st ALoA 6 B Fok vkSAZIY. g 7% Na,CO3 1.25 ml¥ H,O 1 mlS 7t
Ao 90 B T wHs A1Z1 3, UV/Visible spectrophotometer& ©]-&3la] 760 nmol| 4|
FEE =43 Gallic acide EFEZZ AFE3Fe] gallic acid equivalents (mg gallic acid/g
sample)Z XA} T},

s [
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g . o

o 0[0

? oz
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3
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N FH I =
Olt
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E]olv

t}. Yeast o -glucosidase #sj&A =4 Wy

o -Glucosidase 49 =AH& Kim ef al (2008)2] WHES IR F=AHs] AL&3FAT 96
well plateE Ar-8-3t « -glucosidase A& SA AT DMSO| =<l A= 10 ul, 0.1 M
potassium phosphate buffer (pH 6.8) 90 ul, 0.1 unit/mle] yeast « -glucosidase (maltase from
Saccaromyces cerevisiae, G5003, Sigma) 50 W& ¥l 5 B3It o BE-SA AT o] HE-EHof 7]
22l 2.5 mM p-nitrophenyl-a ¢ -D-glucopyranoside (pNPG, Sigma) 50 ul & #7}ske] 37 ColA
60 27F ¥FeAzl & 100 mM Na,CO; 100 plE H7}ste wr-8S AXAZ Tk Microplate
Reader 680 (Bio-Rad, Co., Hercules, CA, USA)E AF&3le] 415 nmoll A pNPGe] 7l4-ES|= Y
g @Atel ponitrophenold] F3EE =A3le] o -Glucosidase A4S AAretch A&
A Z2HE A% FHAUNERTSZE o -Glucosidase A3 A coumestrol (Sigma) (Yuk et al,
2011

DE AHgstaTh
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2t AU =xZa9Wd (low-density lipoprotein, LDL)-4F3} A8 &4l =3 HH

(D At @R o =HE AR 7S ©] &3t LDLY g

A7 dAYeA] 7ML Ao o zrE 2YAlEEr] (Beckman Optima L-100K
Ultracentrifuge)E ©]-&3te] LDLS ®elgth WA Ao 0.04% EDTA, 0.05% NaNs, 0.015%
phenylmethylsulfonyl fluoride (PMSF)E o] Ao = AW WS =1} 100,000 x
g, 4CoA 20 AlZE B 2YUAEYE St Aol Wl chylomicron¥ VLDLES Zojual
Um =z stEe o e 2o o&) NaBr (heavy density solution)S o]&afil4 W=Z 1.063
giml= Btk oAl 100,000 x g, 4CollA 24 AIZF Bt =LA RET & HF59 yellow
top layerel #2]¥ LDLS <73t 2g¥ LDLS 10 mM, pH 7.4 PBSZ F43te 1%
NaBr& A AstaL, 4ColA BaAstHA 1 71d oo AH&-3t3Th

(2) Thiobarbituric acid-reactive substances (TBARS) assay

Gu*& LDLY] /\Pﬁ‘re % (Gu” -mediated LDL-oxidation)gtch. weba o] wf YAH Ex
3} A HpAke] AFELAREQ]l T E|slo] & (dialdehyde)S TBA (thiobarbituric acid) 0.2 =% 3}o],
AYEd=AEY Fitst @4e S (Ahn BT ef al, 2001).
SAstA ot AR 10 pl, AFRS] Ao g RE 2UARE7|E ol &8 &2l% LDL 10 «l
(100-120 x g protein), 10 mM, pH 7.4 PBS 230 u«l& &33 Fof 0.125 mM CuSO; 10 «l1&
A7 o 2H Hh-g-S AlFgTh 37C oA 4 AZE & WESAIZE &, 20% trichloroacetic acid

A

(TCA) €< 1 mle FHrlsle HESS FHAIZITE 0.05 N NaOH &¢ =21 0.67%
thiobarbituric acid (TBA) 1 mle FH7}3ta wHkgE & HwhAbESo] LojUE=E 95C oA 15 &
F 7vEstal deEol Wkt 3,000 rpmel A 15 & w9t AT F, e FEEE
540 nmelA &A3ste AP malondialdehyde (MDA)S] S AARSG SHH,

tetramethoxypropane malonaldehyde bis (dimethylacetaDe] A &-&H-L o] &3t 0~10 nmol
MDAE x3%3sl= PBS =8H 250 «1 A THETH o] FF8H S Ar|of e vy oz dHha)
AA 540 nmelAe FFEE FASta, MDAS HEFEJAAS TiH FAH dERTOEE
buthylated hydroxytoluene (BHT)-& A}-&3}%Th.

u}, Human Acyl-CoA: cholesterol acyltransferase (hACAT) Asi&Ad =4 v

rE

hACATS F 79 T &4 hACAT-13 hACAT-27} &=A)3kt}. hACAT-13} hACAT-2 =)
Zgmlo]l g 25 Hib AEoA w3 & microsome £3-& EEste] §4hUo= AMEIICH
hACAT &4 =42 [1-C] oleoyl-CoAS 7]d =2 3} Brecher & Chane] Wi < dB FA35}
o] AF&3F T (Ahn BT et al, 2001). A& 5 ul, 2 ul microsomal enzyme, 10 pl assay buffer
(0.5 M KH,PO4, 10 mM DTT, pH 7.4), 7.5 ul BSA (40 mg/ml), 1 ul cholesterol (20 mg/ml), 24
ul el H,0E 7}sted 37ColA 15 E3F ouuk-g-S Azt o] Wkg-dof [1-"C] oleoyl-CoA (H
5% 100 ¢M) 55 plE FH7}ste] oAl 37ColA 20 £3F ¥k3-A1Z1 & isopropanol-heptane
(4:1 ; v/v) 500 pl & 718t Hb-3-S A A A7) heptane 300 ul ¢t 58] 3]4J3k assay buffer 400
uE H7ielad. 84 @49 4L dAEYs d2 435 100 ulel scintillation cocktail

Pz

(Lipoluma, Lumac Co.) 4 mlE %7} % liquid scintillation counterE ©]-8-3}o radioactivity &
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=243 Ath FANETF O EE oleic acid anilide (OAA)S AF&-3F3TH

v}, Dipeptidyl peptidase-4 (DPP-4) A&|&4 =4 Wy

A g o= black 96 well plate, 50 mM Tris buffer (pH 7.5), human recombinant DPP-4 (ENZ
375, Prospec co.), H-Ala-Pro-7-amino-4-rifluoromethylcoumarin (AFC) (24126, AnaSpec Co.), K
R-62436  (6-{2-[2-(5-cyano-4,5-dihydropyrazol-1-yl)-2-oxoethylamino]ethylamino}nicotinonitrile)
(K4264, Sigma)S Al-&3}e] DPP-4 A3 &S SASIFT A5 2 415 50 mM Tris buffer 78
wloll @=t} o] whg-Ho] 50 mM Tris bufferd] =< &4<¢ 1 xg/ml DPP-4 10 «13} 50 mM
Tris bufferol] ¢l 7]2‘—_1_01 0.4 mM H-Ala-Pro-AFCZ 10 w12 #7138t AL2oA 1 AlZF v-%
Atk 1 AZE wE8-A171 3 Fluorometer (Victor 2, Perkin Elmer, excitation 355 nm, emission
510 nm)E A+83le] DPP- 401] o)) dipeptideZFE ¥ AFCY &33S =43le] DPP-4
2445 ALteAt FAHET 2 EE DPP-IV A afA¢l KR-62436& AH&-3t3th (Kim KR ef a
L, 2005).

Ay, in vitro AE AE A

(D #AAdeElAE HIT-T159F MING) 23

Oh) AEEA =4 vy

- HIT-T15 M =: 96 well plateo] well & wj=1e} 28 27 WEF MEF<] HIT-T15 A=
1 x 10° M=E/100 x1 # 93 37°C, &3 5% COp Wlgr]olA 24 A7k Bt W@t v
RPMI1640 Mi=]o] THaksl 5o A= Wo| =u] 3 (ﬂ]zﬁl—% DMSO). zt wellel| 4] Hl
AE AAG F ARE A2 RPMIEL0 WAE well F 200 ] 8 93 24 A2 WSS S,
weHOﬂ A HIAE 100 1% 283 Cyto X™ (LPS SOhlthI’l Korea)& 10 w1 2 H7lste] 2
AZF B9 §ESAIZ) - Microplate Reader& ARg-3ted 490 nmoll A §3=5 SA 3

> N XN

- MIN6 Al=: 96 well plateol] well B vjA| e} w2 HA wlEF AZF20 MING AJZE 1 x
10° AZ/100 x1 B 93 37°C, £a3 5% CO, wj¥kr|olA 24 AZr Z<F wjksith m)g
DMEM HjA| o] ThFgt F52] ARE Yo &H ) (=72 DMSO). ZF wellolAl 8 A& A
AgE & A5 E X Tg RPMI1640 A& well B 200 «1 2 €31 24A3F v kst H, ZF wellol
A A E 100 «1® FHstx Cyto X™ (LPS SOhlthH Korea)Z 10 x«1 & H7lsle] 1 AIZF FoF
HE-S-A]1 71 th5 Microplate Reader< AF&-3te] 490 nmol A 33 =E =435

) d=d #Hl5e 54 Wy
- HIT-T15 A3: 24 well plateol HIT-T15 A ZE 2 x 10° Al =Z/well & BF3t1 37°C, &
Sk 5% CO, viF7]ol A 24 AIZF F<F visldth GlucoseS E$FSHA] &2 RPMI1640 v A=
WA 30 £ BFF A &, oA A FE AISE HUME 20 mM glucoses %
=

WA == AlEE H7FSHA] &2 20 mM glucoseE E3HSF wiA] (WE2HZE w3kste] 60 &3t
HES A7l & w2 Bujg <SS ELISA insulin kit (Alpco diagnostics)S Ab-g3te] =33}
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- MIN6 AlZ: 24 well plateo]l MIN6 A|ZZ 2 x 10° Al Z/well & EF3a 37°C, 53 5%
CO, HiF71A 24 AZE &t vttt GlucoseE 3H3dhA] &2 Krebs buffer2 60 &3+
of B]HF-S-A|Z1 & 25 mM glucoseS E3H3H Krebs buffero] therdl wxo A|EE 73 Hi A
Ee ARE H7IEHA &8 wix] (xDHE 28ste] 30 B3 vHSAIZ & oujxz EBejg
<8-S ELISA insulin kit (Alpco diagnostics)E AM-&3te] =43} t).

(2) RAW264.7 Al

(7].) k]]rz.i)ﬂg] ix—] H]—lﬁ

96 well plateell well & A&} AEZ 5 x 10 AZ/100 «1 ¥ Y1 37°C, 5&3F 5% CO,
Hj k7 ol A 24 Az 5<F vt vlE] DMEM s Ao bkt wx9 AlsE Yol &4 3t
(=L DMSO). ZF wellol A Bl A S AlAT & ASE X8 DMEM 1A E well & 200 u«l
A Q=) 24 A7F wEd H, 2 welldlA #iAIE 100 #1% #H32 Cyto X™ (LPS solution,
Korea)& 10 «l A FH7tsted 30 & &< ¥-3-A121 43 Microplate Reader< AR-&3te] 490 nm
oA FEEE FSAHSIAT

(1P Nitric oxide (NO)o] ¥ & 74 Wi

NO9 A =FE ME HjFHg o] &3, NO9 ¥Eg 4AHEQ] NO, & 43t o= A
#ZFatith 96 well plateo] 1x10* 7H2] cell& Yol 7]& F 80% °l AAAA =Hd APELS
Fe T «£o2 A3tk o] 3 1 ug/mle lipopolysaccharide (LPS)E 16 A7t 71 A&
A= & vl 50 pl S AEE 96 well plateo] &7tk L3 Ry o Greiss AeF [0.5%

sulfanilyamide, 0.05% N-(1-naphthyl) ethylene diamine dihydrochloride/2.5% HsPO,]-& % 7}38}<
Ao A 10 B3 HH-3A1Z1 & 540 nmol A Microplate Reader2 Alg59 FF=E =AH3Yh
NOye] = NaNOsE o] §3ke] BEIFH e WED, olst vastel NOS BHFE ZH33
o,

(th Reactive oxygen species (ROS)e] &g =4 Wy

ROS9] &4 & oFA=ol 93] 2 AZo| 4=+ hydroxyl peroxidased] %< ZAMS}H7]
f& 27,7 -dichlorofluorescein diacetate (DCFH,-DA)E AF8-3le] ZA 31t DCFH2-DA= Al
X HAEAo] A3 FFAES 2 YA ZATL ME FoE Fo] W AME esterasesell 93
DCFH,& #/|xt}. /M7 DCFH,&= peroxidases, cytochrome c, Fe?* % ROSol| <]3] 33<
o= DCFZ 4lstH o O]Uﬂ DCFE =H3%l= WHO=Z ROS =4 %’F% =3t} 96 well plate
of well & A2} MEZE 5 x 10" MZ/100 »1 A 21 37°C, &3 5% CO, vl FAALe B1
A 2778 80% ©1d 2 FﬁUV] HjFsity. o DMEM #jA| & 01 st w52 ARE FWIS
o] 100 pl/well B ¥ 2 AZF <k vk A 71th o2 LPS (1 /Zg/ml)a A gsta 18 AlZF &
G AEE AFA2 F DCFH,-DAE HF&x= 15 #MZ HolFE ¥ 308 5 whesA g
$o] EUw PBSE 53] A3+ &, Fluorometer (480/530, ex/lem)S Al&3te] DCFo &% <
At Aot

I

_l[N' o
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(3) 3T3-L1 M A

b MEZ=549 54 By

96 well plateoll well & #iAI&} AZE 5 x 10° AZ/100 «1 B 21 37°C, 83 5% CO,
Hj 7ol A 24 AZE F_F Bl kR 1ﬂ DMEM iAol B3k s59 AIBE Yol &9 3
o (27 DMSO). Z wellol A vl R & A AT & A8 E X3 DMEM w A& well & 200
ul A PEth 24 AzF wies H, 2 welldlAd WiAS 100 #18 3k Cyto XTM (LPS
solution, Korea)& 10 «1 & F7}ste] 60 & <k #3121 th Microplate Reader< AR-83}
o 490 nmelA FFEE SASATH

(Wb Ag=4 AHslls 54 B

A ZR] 3T3-L1 MEZE AF&3te] adipogenesis assayE AAIgth WA 3T3-L1 AlEZ+=
10% calf serum (CS, Gibco-BRL, Gaithersberg, MD), 2 mM L-glutamine, 100 units/ml penicillin,
83 100 ug/ml streptomycine] ¥3+¥H DMEM ujj x| ol 4] wjekstc}, 48 well plateo] AEE
100% confluentstAl Z3 2 & &<F wjekdt 3 FBS (Gibco)Z serumeo] w3-¥ DMEM uJj =]
Az 0.25 «M dexamethasone (DEX), 1 xg/ml insulin, 0.5 mM 1-methyl- 3isobutylxanthine
(IBMX)= #H7lFsto 3 43t ABAEZRES #315 XAt olFol+= 7] Al 7HA A=A+

Aot 2 wjx] 2R 2 4 HAOE HjXE HolFHA Aol SHE £ IEF 6 ¥
~ 10 ¥ A% ¢ W&ok o] F ol red O @At MEzYol] AHH FHAALS S
2 #FEsta dn) g F9E doh o 200 119 isopropanol®Z Al o] FAHE oil red O A A
£ FZ3}o] Microplate ReaderE AF&3la] 490 nmollA F3 =5 =430z A2 AL
£ AZsstt

@) A B A U

Zyzrol AlgE A3 AETNA TRI reagent (Ambion)S ©]&3te] & RNAS E3 ot
S, High-capacity cDNA Reverse Transcription kit (4368814, Applied Biosystems, USA)E Ab-&
st cDNAE FAdgoh weAze F4 2 Qded AsHgd #Add A, A5
(inflammation)¥} #HAE Fx1 A, XA SA (adipogenesis)e} X w3l (lipolysis)e} & ¥
AA 9 GAPDHO| L& = H7] fste] ofefoll EA3 primers AH8-ATH (Table 2). ¢
Zrol FRAAE FEAD £ AT FAE oligoEH A double strand deoxyribonucleic acid
(dsDNA)ell 710 E°]7}= SYBR Green®] A4S ©]83F QuantiTect SYBR Green PCR kit (AB
science)E AF&3te] 7500-Real-Time PCR system (Applied Biosystems, Foster City, CA)olA 4
Ao 2 cDNA® FHAAS &35t th. 23 GAPDHO| Hd o= AeFslate] FAISHATH

Ho
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Table 2. Sequences of primer used for real-time gRT-PCR

Gene Forward primer Reverse primer

Pancreatic cell development and insulin sensitivity (HIT-T15 and MIN6 cells)

Pax4 CCCAGTGTGTCCTCTATCAATCG GGGAAGAACTGGAGCCAACA
Ngn3 CACTCAGCAAACAGCGAAGAAG GTCAGTGCCCAGATGTAGTTGTG
Inst TTTCTCACCTGGAAGACAGC TGATGCTCTTCACCTTCCTG

Ins2 CCCCACCCAGGCTTTTGT GCGGGACATGGGTGTGTAG

IRST GAGAAGAGACTGGCTCGGAAGA GCCTATTCTGCCCAACTCAACT
IRS2 GGCCCGAACCTCAATAACAA CCGCGCAACACGAAAAAG

MafA GAACCGGAGGAGAATAAGAGG AGTCAAGTTGAGCATCACTGC
PKA GGTTTTGCCAAGCGTGTGA CAGCCTTGTTGTAGCCTTTGC
Proinsulin CCCAGGCTTTTGTCAACCA CGGGATTTGGGTGTGTAGAAG

Inflammation (RAW264.7 cells)

COX-2 AACCGTGGGGAATGTATGAGCA AACTCTCTCCGTAGAAGAACCTTTTCCA
IL-1B ATGAGGACATGAGCACCTTC CATTGAGGTGGAGAGCTTTC
IL-6 GCTACCTGGAGTACATGAAG CTGTGACTCCAGCTTATCTG
iINOS CTTTAGACCTCAACAGAGCC GTAGGACAATCCACAACTCG

Adopogenesis and lipilysis (3T3L1 cells)

ACCH1 AGTTTCCCAGCCAGCAGATT ATCCATCACCACAGCCTTCA
AP2 TTTCTCACCTGGAAGACAGC TGATGCTCTTCACCTTCCTG
C/EBPa CAAGAAGTCGGTGGACAAGA TCAACTCCAGCACCTTCTGT
C/EBPS GTTTCCTCGCGGTCTCTATT GAGGCAACGAGGAATCAAGT
DGAT1 ACAACCTGACCTACCGAGAT AGTAGGGACCATCCACTGTT
FAS TGTGAGTGGTTCAGAGGCAT TTCTGTAGTGCCAGCAAGCT
FATP4 GCCCTGCGCCACTGTCTTGA TGGGCTCCAGGCTAGCATGG
HSL TTCGAGGGTGATGAAGGACT ACTCTGGGTCTATGGCGAAT
PGCH1 GTGCAGCCAAGACTCTGTAT GGTCGCTACACCACTTCAAT
PPARY TGGGAGATTCTCCTGTTGAC AGGTGGAGATGCAGGTTCTA
SREBP1 GAGCGAGCGTTGAACTGTAT ATGCTGGAGCTGACAGAGAA
GAPDH ACATCATCCCTGCATCCACT AGATCCACGACGGACACATT
Pax4, paired box 4; Ngn3, neurogenin 3; Ins1, insulin 1; Ins2, insulin 2; IRS1, insulin receptor substrate

1; IRS2, insulin receptor substrate 2; MafA, v—maf musculoaponeurotic fibrosarcoma oncogene family,
protein A; PKA, protein kinase; Proinsulin; Cox-2, cyclooxygenase 2; IL—-1B, interleukin—1 beta; IL-6,
interleukin—=6; iNOS, induced nitric oxide synthase 2; ACC1, acetyl-CoA carboxylase 1, aP2, adipocyte
protein 2; C/EBPa, CCAAT/enhancer binding protein alpha; C/EBP8, CCAAT/enhancer binding protein
delta; DGAT1, diacylglycerol O-acyltransferase 1; FAS, Fatty acid synthase: FATP4, fatty acid transport
proteins;  HSL, hormone-sensitive lipase; PGC1, PPARcoactivator 1; PPARy, Peroxisome
proliferator—activated receptor gamma; SREBP1, Sterol regulatory element-binding protein 1; GAPDH,
glyceraldehyde—3—-phosphate dehydrogenase.
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(5) @d o] =4 Iy

- HIT-T15 A3 HIT-T15 M2ZE& 100 mm plateo] #53led 24 AIZF vj3st & 0.4 m
2 7 w50 AEE HIUIE wiAE 1 AZF Wit 1 o3 HIT-T15 A2 & 835t o
As Ao
- RAW264.7 Al3E: RAW264.7 AIEE 24X WSSk & A8 &
AR 1 v RAW264.7 NEE 5835t oz 3 .
- 3T3-L1 Al3: R3T3-L1 A= 10% CS7F E3HE DMEM wj#| ol A wfjFstt). A5 100%
confluentstAl 23 2 Lzt kst & FBSO & serume] w&EE DMEM iAo Al59} 0.25
M DEX, 1 xg/ml insulin, 0.5 mM IBMXS 3718l AWM Zg9] E3lE =23 ohg 3T3-L1
MEZE F8ste awds AFo

50 pge w@MAES SDS-PAGEE &3k tha polyvinylidene fluoride membrane (PVDF)
membrane .2 o]EA|7]1, Bl|Eo|H WAL xuhElr] ¢ste] o] PVDF membraneg 5%
non-fat dry milkE $-#3F PBST (DZ 2 AlZF A= HF-SA| T o] & primary &9} overnight
ZoF w2 A7l 3 ZF Ao T o] x}3FA| 2l anti-rabbit IgG ¥ anti-goat IgGoll 1 A7+ wE
SAIZATH 7+ §ES Abo] PBSTZ 8 &4 5 ¥ Al Fstach vixet AlF 3 2} Ao thdt of-&
@2 pandE ol r] 93] ECL €9 (Elpis biotech, Korea)o. & WHS-A1Z1 & LAS-4000
imaging system (FujiPhoto Film, Tokyo, Japan)2. 2 %+333}e] bandES 413}t

i

of. 1A &4 A3 Alg (Lipid absorption test)

C57BL/6J (SLC, Shiwuoka, Japan) 6~7 +% &4 vh+28 1 A1 <A & A A
3ot AZFT As) AFdS AFsHr] fds) 18 ARt w2 AAANZY. FAFEE AF (200

~500 mg/kg body wt= 10% PEGS} 0.5% Tween 80& X33l &1

of &3A21 & AT F
oAttt FAANEToZE Xenical (50 mg/kg body whS AFE3IATh Al T 30 & Hol
corn oil (2 g/kg body wt, C8267, Sigma) 250 x1& AT Fo3le A F+E =3 50, 1

2, 4 ANZE Fof Feke} Ao HAS AFste I TGE A AT
A & 13 Wds Alg (Oral glucose tolerance test, OGTT)

C57BL/6J (SLC, Shiwuoka, Japan) 6~7 +% &4 vh¢28 1 T <A & A A
&3tk OGTTE Algstr] el 18 Alxt &<k AAAHAY. F = A& (200~500 mg/kg
body wt= 10% PEG®} 0.5% Tween 80< X3tste &wujol] &3iAxl & A7 FAFTh 10¥
7t A B Fo] Fof glucose (2 g/kg body wt, G7021, Sigma) 0, 15, 30, 60, 90
o2 120 Hol 2zt ¥9S =AYt @Y AFe vk mElda 2 dsh

Accu-check active test strips (Roche)& Al-&3le] dFe =AY}

i
o
-
It
£
Ql‘,
4

2k 2l&Ed WA AlE (Insulin tolerance test, ITT)

C57BL/6J (SLC, Shiwuoka, Japan) 6~7 +% &4 vh+28 1 A1 <A & A A



39t ded A AIFEE Aldskr] 98l 18 AlZE &< AAAFHT. FUFEE AR (200
~500 mg/kg body wt)= 10% PEGS} 0.5% Tween 80S E3Hst=

o =
©
o~
>
bl

o3tgth A ETF O EE Metformin (100 mg/kg body wt)S AF&&ict. 1 5
%o inuslin (0.5 U/kg body wt, 12643, Sigma)& 7 ZFA}sta 0, 30, 60, 90 ¥ = 120 &
7tz dge ST @9 AEL k29 mPlolA AjEske] Accu-check active test
strips (Roche)= AR&3te] EdS FAHEAT

7h derdgass of&3t AAY =4 Bl d9 At 5% A5 AP U

D) AFTE Z Hojz4

C57BL/6] (SLC, Shiwuoka, Japan) 4 % 54 v$2E 2 F7F A 32 o] (2018S, powder
type, Harlan Laboratories, Inc) EZALE 9} B8 AF5A FFsHAA <3A2 5, 144
7t 453 6 FHO nhe2E AP AHEstAT A @+ ND, high-fat diet iz (HFD),
FA 95% EtOH F=E+ (95ESL), &9 EtOAc F=E+ (EASL), Pinitole (FAtzT)e 5
o & o] 12 F31o AFS JIPstdth. JYE (D-pinitoDS 324 L4715 355
MEJAAF S werom (A2005-15%, #|2007-123%), stFHHAFS 1.2 g/day °lth. IUE =
Fhol 20l Al E9] HFo] A&Ed AIPE dadozn FF2Hd s 1, AAA
g FEAFNAN o =< F0E A7AAU RuHAN, 53] JYUEL Fo=2

(o]

B % 7}53t 2 A ERTOE AMEsEA T C57BL/6J miceo| 95ESL¥} HIZ 7} 3ol
l

~ T

)

 de oot rr Lo

+4 (light on 07:00~19:00)¢] JFF71=

[e]]
stol Apstgdom, Aol 45t AHE

olg3sled TP AEJ EE=TF (glucose), FIdM4A (HbAlOE A3 AFEA7]
(Hitachi-720, Hitachi Mecidal, Japan)& ©°]&3le Aot =3 F FH2=EHE (total
cholesterol, TC), HDL-Z#| €& (HDL-C), 8% FA X% (Triglyceride, TG), 17159 A &<l
glutamate oxaloacetate transaminase (GOT)®} glutamate pyruvate transaminase (GPT) &%+
=4 kit (oAHAIhHE AF83te] At A dEd FE+ Insulin kit (ELISA kit, Alpco
diagnostics)& AH-8-3td S 3T

i

(3) =2 9] hematoxylin & eosin (H&E) ¥ immunohistochemical (IHC) 4

A& A 22 10% =4 2D 1A @53 & A5 JAHS A gk
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Zujstal 5 gme] HHEH S whEo] H&E |Aste] Fetdn|Fdor AFs A HAddAY <l
€9 \YgxxdA 34L& VECTASTAIN Elite ABC kit (Vector Laboratories, Burlingame, CA,

USA)¢}  diaminobenzidine

Laboratories)e] Wi & H st} AAEH T

(4) 7x=x=2 <] Glycogen & % A%o] o —glucosidase 3
=83l ZAL2 Seifter & (1950)9] s A,
0.1 g ¥ 30% KOH &g 58 H7ls &

AAZ1a A7

tetrahydrochloride

Rtk
100C sl A] 30 B3 WS ATITh

peroxidase substrate kit (Vector

=7

2

T SFTA 59 ol YA FF S AHEsAT. &% « gluc081d
ase ¥ =4S A A& 23S 27k 50 mM phosphate buffer (pH 6.8) 4 ml %
T gt 2 F 15 # Bk 4CoA #d3e F, 10,000 x g, 4T, 60 & B dAE
3lo] Ao AEAS goAYdAo g ALRIHT 849 FALS 71dE 2.5 mM p-Nitrophenyl- o

-D-glucopyranosideE Ar-8-3te] S35t

6) 2ol Me] F14 WH =

uol— lﬂ]j,

o

Table 3. Sequences of primer used for real-time qRT-PCR

St AMAE 3 =3
=]

S & EtOH=Z #

Gene Forward primer Reverse primer
C/EBPa CAAGAAGTCGGTGGACAAGA TCAACTCCAGCACCTTCTGT

FoxO1 TGGGCCCTAATTCGGTCAT TTGGGTCAGGCGGTTCATAC
GLUT4 GCCCCACAGAAGGTGATTGA AGCGTAGTGAGGGTGCCTTGT
G6Pase GCTGGAGTCTTGTCAGGCATT AAACAAGAAGATGGTGATGAGACAAT
GAPDH ACATCATCCCTGCATCCACT AGATCCACGACGGACACATT

Ins2 CCCCACCCAGGCTTTTGT GCGGGACATGGGTGTGTAG

Insr CTGAACAAAGATGACAACGAGGAA CTTACAGATGGTTGGGCAAACTT
IRST GAGAAGAGACTGGCTCGGAAGA GCCTATTCTGCCCAACTCAACT
IRS2 GGCCCGAACCTCAATAACAA CCGCGCAACACGAAAAAG

IL-1B ATGAGGACATGAGCACCTTC CATTGAGGTGGAGAGCTTTC

IL-6 GCTACCTGGAGTACATGAAG CTGTGACTCCAGCTTATCTG

MafA GAACCGGAGGAGAATAAGAGG AGTCAAGTTGAGCATCACTGC
Ngn3 CACTCAGCAAACAGCGAAGAAG GTCAGTGCCCAGATGTAGTTGTG
p53 ACATCATCCCTGCATCCACT AGATCCACGACGGACACATT

Pax4 CCCAGTGTGTCCTCTATCAATCG GGGAAGAACTGGAGCCAACA
PEPCK AGACCCTGCGAGTGCTTAGTG AGGGTCAGTGTGGCAGTATTCTC
PKA GGTTTTGCCAAGCGTGTGA CAGCCTTGTTGTAGCCTTTGC
TNFa CTCAGATCATCTTCTCAAAATTCGAGTGACA CTTCACAGAGCAATGACTCCAAAGT

C/EBPa, CCAAT/enhancer binding protein alpha; FoxO1, forkhead box Of1; GLUT4, Glucose
transporter type 4; G6Pase, Glucose 6-phosphatase; GAPDH, glyceraldehyde—3-phosphate
dehydrogenase: Ins2, insulin 2; Insr, insulin receptor; IRS1, insulin receptor substrate 1; IRS2, insulin
receptor substrate 2; IL-1B, interleukin—1 beta; IL-6, interleukin—6; MafA, v—maf musculoaponeurotic
fiorosarcoma oncogene family, protein A; Ngn3, neurogenin 3; p53, Tumor protein p53; Pax4, paired
box 4. PEPCK, Phosphoenolpyruvate carboxykinase; PKA, protein kinase:; TNFa, Tumor necrosis factor

alpha.
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Zy A9 AR E S real-time qRT-PCRS AFg3le] dolrm iy Awkx2, #4334
7+ 2212 TRI reagent €4S A&t ZF 2O ZHE RNAE F=3+ F High-capacity
cDNA Reverse Transcrlptm kitg Ar&3te] cDNAE @A WEMES F24 9 Qd=d
Ao #Hd FAA, %‘1% (inflammation)®} #HE FH2, AHAAF/4 (adipogenesis) <}
) Hh ) (11poly51s)9} #AHAE F31x 9 GAPDHO H3dYAS HY] $8te] olefo] AT
primerg AH&-3FHTh (Table 3. AAY FAAE FEANZE 7 A=EF F4H oligosH I
dsDNAel| 7]o]Eo{7}= SYBR Greene] £4-& ©]&3% QuantiTect SYBR Green PCR kitE& AF&
3ta] 7500-Real-Time PCR systemollA] AA|Zto. 2 cDNAS| FZ3AS st A=

GAPDHe) #H#lo 2 gestale] ®ASHSITH

_4_4
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2. AL 3 23

7h. HPLCE o83 tiAbAl &4< F3l s8A7]d mE H=Z71E 3EY 4E
F M3 A 2 PTHY E&E3E A3 AR E AA

(1) FYFEE9 HPLC 4 9y F9 2 FYdo] 3i3t= E-9 UV spectra 4L 53
retention time (7g) &¢I

NS (A)¢} JP (B) 7 A HollA Aufste] 83 T 102~105¥¢ %) FE&59 I AES ¥
wegAsta, HE7AA 3= dES 9l HPLC 4 RS g8 243 dxF
%l 100 mg o 70% EtOH, 95% EtOH T+ EtOAcE 1 ml & H7}star AL2oA 24 A7t &<t
AgstAs F23 & o33t 70% EtOH, 95% EtOH =+ EtOAc F=EF 343 F
=59 FAELAE AT TS FHE IgE 1632 ?"‘ T AFATE S &6t
o gr3 AES AESAT. HPLC system2 #4918 Shimadzu 10A vp seriese} Cosmosil C18

VAR
HPLC column 8 AbE3EH o™, 254 nmolA e FFEE 7Eow =AHFYh HPLC ¥4 =4
2 g 8 WHS % 49 Ao 4 FFEES UV spectra ¥4 2 co-injectionS H3l 2z}
zy 3lgHEE 9] retention time (7p)& &8kt (Fig. D. HZ7F3A stgt=<l glyceofuran (7),
isotrifoliol (8), coumestrol (9), phaseol (12) 5-& 45~71 EjolA HAE=HATh

Table 4. Analytical HPLC condition and solvent elution method

Analytical HPLC condition Solvent elution method
HPLC apparatus : Shimadzu 10A vp Time A (%) B (%)
Pump system: Shimadzu LC-10A vp with binary pump 0 95 5 isocratic
Auto injector: Shimadzu SIL-10A vp 60 60 40 gradient
Detector: Shimadzu SPD-M10A vp (PDA detector, 254 nm) 80 0 100 gradient
Column: Cosmosil 5C18-MS-Il (4.6x150 m, 5 um) 90 95 5 gradient
Flow rate: 1.0 ml/min 100 95 5 isocratic
Sample injection volume: 10 ul
Flow solvent A: 0.1% Acetic acid in Water
Flow solvent B: Acetonitlrile
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Retention time {min)
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aidzein E
1 \& Glycitein 2011-2-std mix-20 pl
] S -0 -MMal oyl genistin J, Luteclin
=00 4 \ t/’ Kaempferol
] S Coumestrol
S My ricetin
=2 4
E Formononetin
200 Apigenin
] ‘\\ 5
|
E ™
100 P
e i LA I J . _,IPLILJR
0 10 20 30 A0 50 a0 7O a0 S0 100
Minutes

200 ] 2011-dP-HG1-92d-95%%EtOH-20

o 10 20 30 40 50 S0 o a0 S0 100
Minutes

Fig. 1. HPLC profiles of 2011-JP-GH1-92d 95% EtOH ex. (A), EtOAc fraction of 2011-JP-GH1-92d 95%
EtOH ex. (B), and internal standard mixture (C) & (D). Description of the peaks: 1, daidzin; 2, genistin; 3,
apigenin—-7-0-B—glucoside; 4, ononin; 5, genistin—5,4"-methylether; 6, daidzein; 7, glyceofuran; 8,
isotrifoliol; 9, coumestrol; 10, formononetin; 11, afromosin: 12, phaseol. 13, Apigenin; 14, Glycitein; 15,
Kaempferol; 16, Luteolin, 8"-O—-Malonylgenistin.
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(2) F348 FY F=E(0% EtOH, 95% EtOH, EtOAc)¢] HPLC profile vl ¥ &2 AA

A A= WD GH FFFS Aistd i, B A= GH-1, GH-2, YS §FF< A
st o, 102~1059749 st weka 5 7 F Al59] 70% EtOH, 95% EtOH,
EtOAc FE=& A8t 19 3~19 5o Yetfiglth o] FE=5°] 383 2E Ffiste &
S ygeotstr] & 1Y 29+= 2011-JP-B-GH1-102¥#® FY e 70% EtOH FZ=&<¢| HPLC
profile®] Z+ peak®] UV spectraZ A3t} (Fig. 2).

e H

U

S a2 (i

[

= =
e =mE =S Coumesterol, 52.00 min

£ s £ o

g e 2011-B-GH1-102d-70%EtOH

Kaempferol glycosides

Cnonin i
&7-0-Malonyl genistin H B
T
Coumestral 4
5 g {2 ™ S o i

S TP e ok 6 T E ol R el T T

SEssmaw 26,71 min B 27 18 min g F=F EET 28.41 min
sc._au:o.;ut o Sgazer @ few -

o] e 2850 min HEETERERT 28.93 min el Ononin, 33.28 min
RGeS e S, s E e

# = &-0-Malonylgenistin, 38.10 min | EEE 45,51 min 3 FEE EEES Isotrifeliol, 51.15 min

Fig. 2. HPLC profiles of 2011-B-GH1-102d-70% EtOH ex. and VU spectra of the detected isolated peaks.

1% 29 7t peake] UV spectra® 19 13} vlusle] 43 A

- 25~29F Ajolo] Q= 5 7} (26.71, 27.16, 28.41, 28.60, 28.93 H)o] F&o] &L peake=
kaempferol ¥l @A 2 F4 = A},
- 33.25%th¢] 3}¢t=-2 ononin, 39.10%tH¢] 3}3H=-2 6”7 -O-malonylgenistin, 51.15%-th&] 3}gt
&2 jsotrifoliol, 52.00%-the] 33ES coumestrol2 Fel3tgctt o] geld IFE F L9
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ZAo g} FEE Y 2 A A3F 2}o]E Hol= 6”7 -O-malonylgenistin, coumestrolS 1
2 FAEZ TR 2 AEstgo

R 2011-A-WD-105d-70%EtOH o= 2011-B-GH1-102d-T0%ELOH
(MAL e 1100)
§ H
- B 57-0-Malaonylgenistin
& \L‘hﬁl-l ¥ Coumestrol
Al s i b ;
g SR 2011-A-GH-105d-70%EtOH g TR 2011-B-GH2-105d-7T0%EtOH
; ] . H
| L ._lL.Uw |
o | M J ll-m_ﬂ.._.r_kll-._;_._uu‘\
g | TR — 2011-B-Y5-105d-70%EtOH
_ %
i
ik

Fig. 3. HPLC profiles of 70% EtOH ex. from three variants, WD, GH and YS harvested on 102~105 day
from the two different cultivating area examined.

R —— 209 1-A-WD-105d-95% EtOH e 2011-B-GH1-102d 95%EtOH
i (mAU .. 370 2=z
_ 3 Coumsterol
g g
F = Phasepl
- Coumsterol Phaseol(X)
T SRS e 2011-A-GH105d-95%EtOH === 2011-J GH2-105d-95%EtOH
£ s Coumsterol
:J\—_“_‘h—.u‘(jjiaml - NW
: 4M || P
= 2011-B-¥S-105d-95%EtOH
%'S_

Coumsterol FPhaseol

= = == = = ™ as =

Fig. 4. HPLC profiles of 95% EtOH ex. from three variants, WD, GH and YS harvested on 102~105 day
from the two different cultivating area examined.
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Fig. 5. HPLC profiles of EtOAc ex. from three variants, WD, GH and YS harvested on 102~105 day from
the two different cultivating area examined and VU spectra of the detected isolated peaks.

- 39 EtOAc =% (Fig. 59 HPLC profiles #A13F A3}, #AA 7153 A1
B2 528019 € 2794 3852 coumestrolo] 1 a, A 715 A2 13 FFPERE=
71209 HZ7EA 3838E<Q phaseolo] At wetA FUo] EtOAc FEES =
27187 313E< coumestrol, phaseolS EXEZ FrR=Z el

- 57kA F A 79| 70% EtOH, 95% EtOH, EtOAc F&%¢] HPLC profile wWlws] £ 2
I, AZE 7Mes HEZ7EA =<0 coumestrol# phaseole] TS BAIHA A u) s
GHI-105¥80o] 71& =2 Roz AT

44



- =3 BAAoA A GHIZ GH2 29 A2l 102987 2% Fof 48k 12003 9
EtOAc F=%E¢°] HPLC profile2 #2413+ A3}, GHl FY3 GH2 T BF Ajujr|zte] dojx
of we} coumestrol ko] AASHA F7sk A-S FelstAtt (Fig. 6).

" s 2011-B-GHI-102d-EtOAc| ] — " Fmans 2011-B-GH1-120d-EtOAc
: Coumestrol . Coumestrol
4 phaseol . phaseol
| S J\LLM-L__ |
; — R R wasma 2011-B-GH2-105d-EtOA & EELLLS 2011-B-GH2-120d-EtOAc
3
: : Coumestrol Coiirestl
8 H
l it phaseal
ald : a. = = & 5 S

Fig. 6. Comparison of coumestrol and phaseol peaks from HPLC profiles of 2011-GH1-102d-EtOAc ex. &
2011-GH1-120d-EtOAc ex. and 2011-GH2-102d-EtOAc ex. & 2011-GH2-120d-EtOAc ex.

(3) & EFg R0l (total flavonoid)®} ¥ & (total pheno) &F =3

Slol A HPLCE ol-3ke] Fo F5W, AuiAe, Aol B2 43 Wsts B2-243
gow, 559 102~1059% FU| A=PL ABEL ol§ate] F Bepriol= B F i

FF ZHskel mustarh

> = rol=7: GH1-102¥% 70% EtOH FZ&+3 GH-100¥% 70% EtOH F&&9 F
ZegR role u'v%] 80.2 mg quercetin/g® 2 7} EH¢ka, YS-105¥9% 70% EtOH F&E9
%z ZgHRwolt o] 63.3 mg quercetin/gl ® 21.1% Ut (Table 5). WA EtOAc F&&
9 F EgHxolE 5:}5* =A% A3, 70% EtOH FZE&| Hl3l] 5% ASE e 3 A

o7} dASIA YEeRSTh GH1-102¥ ¥ EtOAc FE&9 F ZoR:ol= &&o] 641 mg
quercetin equivalents/ge] il YS-105d% EtOAc FEE° % ZZRkol= FL 104 mg
quercetin equivalents/go. 2 GHI1-102¥ % EtOAc F=E9 vl 16.2%°] &=t} (Table 6).

F HE g% 4 /7 AE EF 39.7~47.5 mg gallic acid equivalents/gZ 4|53t} (Table
6). HJ”&OH EtOAc F&=9 T He IS T STHELo|E9 2 FFo= /\LEL gl &
ztol 7} A A A YEST. & GH1-10293 EtOAc F=E9 F dls o] 37.8 mg gallic
acid equivalents/geo]1al, YS-105€ ¥ EtOAc FEE2S F dAlE FHF2 14.9 mg gallic acid
equivalents/go.2 2011-B-GH1-102¥ % EtOAc F=E°| Hls] 60.6% A= HAAA ST
(Table 6). webA HuEH o= WD, YS F&o vl GH FF2 F4 FE2EY F ZetiEolE
°of F = ol Fow, FFEFT E AMAIYe] & Fd FHEHA Jv F FTHERO
to T e FEE IR s, FAS 8% 459 ® O-E sty ARE VAT AE
Rnoz ke
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Total flavonoid content (r> 0.9994065343)

09 3

Total Phenclic content {r2=0.99'!0090888]|

035
- 0.8 4 wou
0.30 - ) ~ ; ‘_:!.w'
- = 074
0.25 - "/ E - .l‘//
= ,.)' [ ] 064 Py
= & g /’___;.’-'
% 0.20 ) 5 U8 J:’_f.'_.'f
é 0 % 0.4 7 /'
o : 2 o
5 o 03 Z
_ @ o
3 e 2 o2f
005 '.;./ o
- v
0.00 - T 00 = ¥ T ¥ 1 1 ¥
25 50 100 200 k1] 400 12250 500 100.0 150.0 2000
Quercetin (pg/ml) gallic acid {ug/mi)
Fig. 7. Standard curves of total flavonoid and total phenol.
Table 5. Contents of total flavonoids and total phenolics of 70% EtOH extracts
Total flavonoid Total phenolics
Area Samples (mg Quercetin equivalents/g) (mg Gallic acid equivalents/g)
A WD-105d 63.8 + 1.1 475 £ 11
A GH-105d 779 £ 1.0 39.7 £ 0.6
B GH1-102d 80.2 £ 2.3 456 £ 1.0
B GH2-105d 655 + 2.8 43.1 £ 1.3
B YS-105d 63.3 + 3.3 453 £ 1.2

Table 6. Contents

of total flavonoids and total p

henolics of EtOAc extracts

Total flavonoid

Total phenolics

Area Samples (mg Quercetin equivalents/g) (mg Gallic acid equivalents/g)
A WD-105d 457 £ 2.9 18.9 £ 0.9
A GH-105d 348 £ 1.1 258 £ 1.1
B GH1-102d 64.1 £ 1.5 378 £ 1.7
B GH2-105d 51.83 + 3.7 246 £ 0.8
B YS-105d 10.4 £ 0.6 149 + 11

Y. PTHERE HE=Z713 &9 £, A 2 7= UL 53 AEEZ 5
AdEd/eE =5
(D AEEZ! coumestrole] £
AT 10993 880 goll 95% EtOH 10 LE 71 F ALolA 4 ¥ B witstaA
% & w525t 95% EtOH FE& 134 g& 4tk 58 JH9 95% EtOH F=&
Eo de A7 & 5% B39 Hexaned F7letil &uj B&3ste] HexaneZz < A, #
WRoz g &5 w39 CHCL¥ BuOHS zH7t #H7hste] A2 o2 CHCl% 2 BuOH
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(A)

Air-dried Soy Leaves (880 g)

- addition of 95% EtOH (10 L) and extraction for 4 days
- dried in vacuo after filtration

95% EtOH

€x. (134 g)

- Suspension with H,O & Addition of equal vol. Hx,

v

Hexane layer

(B)

v

H,0 layer

L 4

CHCI,; layer

(11g)

H,0 layer

- Addition of equal vol. CHCl;

h J h

- Addition of equal vol. BuOH

BuOH layer

H,0 layer

CHCL layer (11 g)

v

C-Hexane layer

¥

H.O

layer

- Addition of 500 ml CHCl;x 3

Y

C-CHCI; layer

v

H,0 layer

- Suspension with 300 ml H,O & Addition of equal vol Hexane x 3

- Addition of 500 ml BuOH x 2

H,O layer

C-CHCJ; -1 C-CHCL -2
1-4 Y A A
il C-BuOH layer
(6.72)
ALl
E o
3':":'—: HO O & Coumestrol (C)
zu:u:'—f &
. o
100 OH
o]
0.0 EED : 'IIZII.III 'IEI.EI ZEII.I:I IZE.DI r'lr1ll'|

Fig. 8. Isolation schemes of coumestrol and phaseol from 95% EtOH extracts of soy leaves. (A) solvent
partition of 95% EtOH extracts of soy leaves; (B) solvent partition of CHCIz layer; (C) HPLC profile of
coumestrol isolated from prep—-TLC.

TLCE &3l &u] £olA 42 CHCl3 5 (11 gl Hexane F¢ E4o] t&F =
A& Fetsle], Hexane, CHCls3 BuOHS o] £3}e] o] CHCl; =9 thdt 23 &
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st C-BuOH % 6.7 g2 A3+ (Fig. 8B). ©] C-BuOH %<& analytical HPLCE #243 ZA#},
FAES=Z coumestrole] EgE O A= AL ERISIH T

C-BuOH & o|& &3} Silica-gel column chromatography (190 x 250 mm)E 2¥ol Z2 A
T35t CHCl;, CHCI/MeOH, MeOH& o] 5742 & 3l MeOHY Hl&& £AH o= FH7}
M A [CHCl3/MeOH=97:3 (500 ml), CHCl3/MeOH=95:5 (600 ml), CHCl3/MeOH=94:6 (900 mb,
CHCl3/MeOH=93:7 (300 mD, MeOH (500 mD] &=3} coumestrole] Z3H £& (220 mg< <&
ATt.

oo 2+ Silica-gel columne 3 €2 +8=< MPLC system (Biotage, Charlottesville,
VA USA)< o]&3te Estith. MPLCo| AF&3F column Biotage KP-Sil (US Patent
6.294.087, 40 x 150 mm)o|] L, o] 542 CHCl33% MeOH gradient 274 A4 EE 61 mg

AT HFTZHOSE coumestrolE 4 EESH7] 915ted  MeOH/water=4:1& o| 5o =2
prep—TLC (TLC Silica-gel 60 RP-18, 20 x 200& 33t 95% ] AAE coumestrol 11 mg
S A} (Fig. 80).

(2) Phaseold] %-8)

M
% C-CHCI;-2 Phaseol {A)
3N
v:': 25 j 2 = o5
maALl
m‘.m: Phaseol {B)
500
B I\_
I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T
0o 50 100 150 00 250 min

Fig. 9. HPLC profiles of phaseol-contained MPLC fraction and phaseol isolated using prep—TLC. (A) solvent
partition of C-CHCIz—2 layer; (B) HPLC profile of phaseol isolated from prep—-TLC; (C) Structure of phaseol;
and (D) UV spectrum of phaseol.

Analytical HPLCZ 43 A3}, 47 Fig. 8B9] C-CHCl3-2 #3% (1.4 g)ol phaseole] t# &
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frEo] e AL LpT (Flg 9A). wehA 99 coumestrolS EEE wie} e HHo=Z
MPLCE ©]£&3}4 phaseol= 3lH . MPLCol AF8-3%+ column Biotage KP-Sil (US Patent
6.294.087, 40 x 150 mm)o|J L, o] &2 CHCl33% MeOH gradient 274 A4 EE 80 mg
S dom, HFAHOZFE phaseolS =4 EITI7] 5] MeOH/water=4:12 o]54 o=
prep-TLC (TLC Silica-gel 60, RP-18, Merck)E <333} A A ¥ phaseol 16 mg=s AUt} (Fig.
9B).

(3) Isotrifoliol®] £

g dxFe 200 gol EtOAc 2 L& H7bstal d&oA 3 o &< X'&stAA 13 5
Fh 13 FE9 AAAR AL F, 13 4% F Fe AAY 5Fe| EtOAcE A7}
st 12 FE=EH 5L 2dstolA 22t =T 13 B 221 FEE EFAS Y S

S&M 9 EtOAc F=+& <F 10 ge ¥ ©] EtOAc == 10 g2 A GAE=E

silica-gel column chromatography (60 x 180 mm)E F3ste] Egstch o
haxane/acetone®] &g-&r] (30:1~1:DZ A& S, acetoned] HI &S A7y x50z
EE3t 7 MY BEEES AT (A~Q). ol EIEES RP CI8-TLC (X781 MeOH/H,0=4:1)
Aol A ¢l 3 Ax}, E 238 & (hexane/aceton=1:1, 0.4 g)°ll isotrifoliole] 3HFEHo] A& AL
gl oo YAZE E B ELS 23 silica-gel column chromatography (20 x 260 mm)Z
T3 FYste] Bttt o] 5/ S 2 haxane/acetone] 3}&uE AFE3H S, acetone]
H S-S Eorly £xFog g&8e 7 Jjo RIS Atk (FEI-FE?). FE6 23 E
(hexane/acetone=2:1, 0.1 g)ll isotrifoliole] Ff=o] &= A& TLC ¥ analytical HPLCE &<l
3tttk 4olo] prep-HPLC system (Shimadzu LC-8A series)ol 4]  prep-HPLC column
(YMC-Pack Pro C18; 20 x 250 mm, 5 xm; 254 nm; 10 ml/min)S ©]&3te] % 29 Lujzxd
o2 gE3t3om, 40% acetonitrile &4 &2+ isotrifoliol (3.4 mg)< #2l3stAth (Fig.
10).

-

Table 7. Preparative HPLC condition and solvent elution method

Preparative HPLC condition Solvent elution method
HPLC apparatus: Shimadzu LC-8A vp Time A (%) B (%)
Pump system: Shimadzu LC-8A vp with binary pump 0 100 0 isocratic
manual injector: Shimadzu FRC-10A vp 30.0 70 30 gradient
Detector: Shimadzu SPD-M20A vp (PDA detector, 254 nm) 50.0 50 50 gradient
Column: YMC-Pack Pro SPP C18 (20 x 250 mm, 5um) 60.0 0 100 gradient
Flow rate: 10 ml/min 70.0 0 100 isocratic
Flow solvent A: 0.1% Acetic acid in Water
Flow solvent B: Acetonitlrile
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(A)

EtOAc extract (10 g)

B C D E=

F

|

G

(Hexane:acetone =1:1, (.4 g)

- Silica-gel column chromatography (60x180 mm)
- Hexane/Acetone gradient (30:1 ~1:1)

FE1 FE2

FE3 FE4 FE5 FEB FE7
{Hexane:acetone = 2:1, 0.1 g)
- Sample amount : 0.1 g
- Prep-HPLC (YMC-Pack Pro C18:20 x 250 mm,
5 pym; 254 nm; 10 mi/min,
0.1% Acetic acid in water/ACN gradient)
Isotrifoliol (3.4 mg)
il
= (B)
- Isotrifoliol
1:':.
R ALY r
T LI B o s e e e e e e e
il 25 a0 5 0] 2 Bl f Il Z bl a in
=
0H o T
ol A8 2 (D)
] L
3 o
0]
20,
00
-||--||-||-|||-|||-||
20D 25D 300 350 T
Fig. 10. Isolation schemes of isotrifoliol from EtOAc extracts of soy leaves

. (A) Isolation schemes of
isotrifoliol from EtOAc extracts of soy leaves; (B) HPLC profile of isotrifoliol isolated from preparative HPLC.;
(C) Structure of isotrifoliol; and (D) UV spectrum of isotrifoliol.

@ HZ718A 338 PD-1 % 47 84 PD29 B9 2 7= £4
SAYE Yool dFFE ATl 57100l 1109 o)F

of &3t IS E€F A=
ST Adzxzd FY 1 Kges B3 & EtOAc 10 LE H7ista 4 € 59k Ao F&3
%, qHAAE AHE-Ste] EtOAc 7F&H-THE 3lstal ZHekesF3ate] 25 go] EtOAc FEES
=3ttt o] EtOAc FZE&  hexane-acetone ?:1%%—‘?11% Abg-3te]  silica-gel  column
chromatography (hexane/acetone = 30 : 1 (4 L), 20:1(@ L), 10:1@0L), 8:1@0L), 6
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1 @QL), 3:1Q0L, 1:10LNE st &= 8 7MY E—Q% A~H<& dAd. 471 D
£33 E (hexane:acetone = 10 : 1, 1.0 @02 hexane/acetone = 6 : 19| &3 F=74] &9 A}
£3}e] 24} silica-gel column chromatographyS 43)3sla] 25 7H«l 23 E (FD1~FD25< &1
. e 9AE A7 28E F FD7~FD14¢] B9 &S ¥HA CHCl/MeOH = 1 : 10 /=
Sl A8l Sephadex LH-20 (18 x 430 mm, Pharmacia Biotech AB, Uppsala, Sweden)
column chromatographyE 335t Al 3tgt= PD-2 (5.5 mgs 43t (Fig. 18).

’F71 23} silica-gel column chromatographye] #2121 FD17~FD23S & A4CHCl3/MeCOH = 1
0 10& FE81 2 AF83}o] Sephadex LH-20 column chromatography (18 x 430 mm)E <=3 s}
= PD-1 35 m@E AUt (Fig. 1D.
e 3et=E PD-1% ﬁ‘rﬂg PD-29] FxEA4S 93l NMR #4] (Figs. 13~22) 2 A &F

£
e
o

E4e ¥t I AFRE & 8o Aok J7IEA A% 2 7] BRad 3 (0. Agric
Food Chem., 54: 2057-920, 2063)& #1138} 313 = PD-1<&
(9-hydroxy-2-(prop-1-en-2-yD-1H-benzofurol3,2-clfuro [3,2-glchromen-6(2H)-one)8] +%& zt
= plicadin®. 2 AN, = PD-2=

11-hydroxy-4,4-dimethylbenzofurol3,2-clpyranol2,3-hlchromen-8(4H)-one 2] T+%& zt= A3}
FEoler (Fig. 12), PD-17 PD-29] digt &5 9 A= gt 5= (NI E
&9 2014-0131540)2 k=3

EtOAc extracts (25 g)

- Silica-gel column chromatography (28=310 mm)}
- Hexane/Acetone gradient (30:1 ~1:1)

A B C D E F G H

Silica-gel column chromatography
(Hexane/Acetone=6:1)

FD1~FD25
I I
FD7 ~FD14 FD17 ~ FD23
Sephadex LH-20 column chromatography Sephadex LH-20 column chromatography
(18x430 mm, CHCl:/MeOH=1:10} (18x430 mm, CHCl/MeQH=1:10)
PD-2 (55 mg) PD-1 (3.5 mg)
(New compound)
a -
1000 PS4 (110 500 el TP &
0] PD-2 s [ ; PD-1

50 5

=5

T T T T T T T T
a0 1042 150 200 250 mh oo =1s) 108 158 200 250 mh

Fig 11. Isolation scheme of compounds, PD-1 and PD-2 from EtOAc extracts of soy leaves.

51



HyC

H;C
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- I COsY
% HMBC

m— HH COSY
% : HMBC

PD-2

Fig. 12. Chemical structures and 'H-'"H COSY and HMBC correlation of compounds PD-1 and PD-2.

Table 8. 'H and '*C NMR data of compounds PD-1 and PD-2
SletE =&sd 2A Data

= A&k 334.33 g/mol

(600 MHz, CDCls/CDs0D)81.43(3H,s,H-15,16),5.17(1H,d,J=10.3Hz,H
P01 " NMA ~18),6.78(1H,d,J=8.3Hz,H-2),6.89(1H,dd,J=8.2Hz,H-8),7.03(1H,brs,
(Plicadin) H-10),7.64(1H,,J=8.3Hz,H-1),7.77(1H, J = 8.2 Hz, H-7)

(150 MHz, CDCIl3/CDs0D)828.2(C-15,16),77.8(C—14),98.9(C-10a),10
3.4(C-6),106.3(C-11b),110.1(C-4),114.0(C-8),114.1(C-2),115.5(C—1

8C NMR 2),115.8(C-6b),121.4(C-1),121.7(C-7),131.2(C-13),149.3(C-4a),15
6.1(C-3),156.7(C-9),158.9(C-6),160.4(C-11a)

= AFA CooH1605

= A 2f 334.33 g/mol
(600 MHz, CDCI3)81.79(3H,s,H-16),3.14(1H,d,m,H-12B), 4.46 (1H,
m, H-12a), 4.97 (1H, br s, H-15a), 5.14 (1H, br s, H-15pB), 6.9

PD-2 'H NMR 1 (1H, s, H-1), 6.94 (1H, dd, J = 8.2 Hz, H-8), 7.11 (1H, s, H-1

0), 7.73 (1H, s, H-1), 7.90 (1H, d, J = 8.3 Hz, H-7)
(150 MHz, CDCI3)817.1(C-16),33.6(C—-12),87.6(C—13),98.6(C-4),10
2.8(C-64a),106.0(C-11b),113.7(C-8),117.0(C-6b),117.1(C-1),122.2(C

8C NMR —-7),125.0(C-2),142.9(C-14),154.9(C—-4a),155.1(C-9),158.6(C-6),16
0.6(C-11a),163.2(C-3)
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Fig. 14. '®C NMR spectrum of compound PD-1 (150 MHz, CDCls/CDzOD).
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Fig. 17. HMQC spectrum of compound PD-1.
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Fig. 22. HMQC spectrum of compound PD-2.
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3135 PD-13 PD-29] Ag&dS &A437] 9sle] porcine «-amylase, yeast «
-glucosidase, LDL-4Fs} 2 hACAT1 Asi&des SH4s 23, PD-12 10 ug/mlof A LDL-4Fs}
£ 80.0% A3MstH o™, «o-glucosidase A4S 79.% A3stFr, 100 pMolA hACAT1 &4
A4S 60.4% ARt AFEZEQ] PD-2= 10 pug/mlol 4 LDL-4Fs} 2 yeast « -glucosidase
of thalk Aa|&Ado] 2zt 82.0% L 79.0%= EFS ST, porcine o -amylaseo] w34 = 100
ug/mlol A 61.4%2] A& S BAth wetA] PD-13% PD-2& 39k, 1AEF 9 sHAES
o o A5 F8&F F Ue & IFEE FAEAT

Table 9. Bioactivities of compounds PD-1 and PD-2 isolated from the EtOAc extracts of soy
leaves

Inhibition (%)
Compounds Porcine a—amylase | Yeast a—glucosidase LOL-oxidation hACAT1
(100 pg/ml) (10 pg/ml) (10 ug/ml) (100 uM)
PD-1 149 £ 1.6 781 £ 0.9 80.0 £ 0.5 60.4 + 0.3
PD-2 61.4 + 1.0 82.0 + 1.3 79.0 + 1.4 245 + 2.8
Positive control 522 + 1.9 51.0+1.7 48.7 + 0.4 514 £ 0.4
(Acarbose 2.7 uM) (coumestrol 5 uM) (BHT 2 uM) (OAA 150 nM)

(5) Pheophobide a$} xanthophyll f=4] £ g 2 7 4

B8 Ax FY 100 goll EtOAc 500 mlE FH7}sle] Aeoi 2 4 Fo FE39Y. &
HBE Ak st FFsle SAMe EtOAc F=&E ¢F 2.75 g& Atk o] FFE$S RP-CI8
column chromatography (50 x 290 mm)E o]&3sted E&sAch 80% MeOH, 100% MeOH,
CHCl3/MeOH=1:9, CHCl3/MeOH=1:1 &2 <xt& o2 &&3te] 15 7fo £3E A} o] &

=2 LDL-4Fs} A&7 yeast « -glucosidase As|&AdS Al zt= 8 5 (C18-5, 0.48

)= AT

E‘r% GAE C18-5 #38-& analytical HPLC column (Cosmosil 5C18-MS-1II; 4.6 x 150 mm, 5
um; 0.1% acetic acid in HO (eluent A) and acetonitrile (eluent B); a linear gradient elution
program; 5-80% B for 0~20 min, 80-95% B for 20~35 min, 95-100% B for 35~40 min; 100%
B for 40~45 min; 100-5% B for 45~55 min; 1 ml/min) o2 #23 A3} P1-P59] 3}3HE 0]
=AgS &gth. =3 PDA detectorE ©o]£3le] & P1-P5 747} UV/VIS 2HIEf S 2 HH
P1, P2, P3¢} P5= 2L AE S stgEelH, PA= O E AlEY FFELS IASAT (Fig
23).

B4 A= vlgro 2 C18-5 3 (0.48 g2 prep-HPLC column (Cosmosil 5C18-MS-II; 10 x
250 mm, 5 xm; 254 nm; 0.1% acetic acid in H,O (eluent A) and acetonitrile (eluent B); a
linear gradient elution program; 5-80% B for 0~15 min, 80-95% B for 15~30 min, 95-100% B
for 30~40 min; 100% B for 40~50 min; 100-5% B for 50~60 min; 3 ml/min)< ©] &3}
HPLCE 2W¥ ¥WHE Adste] P1 (7} = 30.2%, =7} ¥), P2 (7 = 37.3%, 5.4 mg), P3 (T =
39.1%, 2.0 mg), P4 (Tr = 44.5%, 1.9 mel sdst= 4719 EH& EstT.
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P2E NMR 24 9 AZFEANE Faiste] w3y B@9 23 v 43 A3}, chlorophyll

2341 phephorbide a ©]™ (Fig. 24), P3= phephorbide a2] & o] A|(tautomen = &2l %]
Aot (Bouslama L ef al, 2011; Lai CS et al, 2010; Cho M et al, 2011)

7.76 (dd, 17.9, 11.7)
128.7

151 (t, 7.6)
16.9
8.96

3.33(q, 7.6)
18.9

1.80 (d, 7.6)
227

o (/ = : 'H-'H COSY HO o s
9

~— : HMBC oy

Fig. 24. Two—dimensional NMR corellations and structure of compound P2, phephobide a.

PAT AFHA = NMR 24 (Figs. 26~3D< 4aste] wEs Bde] 23 vl

A3 Ao
xanthophyll Al el 3¢E< Luteine 2 T2 ZAA =} (Fig. 25).
X R
CH; CH,
CH;3; CH;
R X ler 1
: '"H-"H COSY
: HMBC
X R
CH, CH,
CH; CH;3
R X

Fig. 25. Structure of compound P4.
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Fig. 26. ESI-mass spectrum of compound P4.
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Fig. 27. '"H NMR spectrum of compound P4 (600 MHz, CDCls).
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Fig. 30. HMBC spectrum of compound P4.
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Fig. 31. HMQC spectrum of compound P4.

64




o] Bad 3I}FEE2 LDL-43} A& L yeast «-glucosidase A TS =43 A
33HE P29} P3= 73 LDL-4F3} A sl &4} $HA yeast « -glucosidase A& ztow, P
4= P29} P3ol wlsl LDL-4F3} #sj&A 3} yeast o -glucosidase A& &Aool tha @& 33HE
©]%t} (Table 10). P29] 7% «-glucosidase AaNBA (Cxp = 45.2 pg/mDE = 3, PA
SAFE #AZAEZ HIT-T15 cells)oll A As= P-2 (0.5 ug/mhe] A e]Z proinsuline} PKA
Az wrEo] fojH oz FrkE A P-2 0.1~0.5 pg/mlel A A& =- Fx1A30 MafA, P
axd FRAAe] Wo] Fx o|EFo® FUIEH oW, HEHA|EZY E3E =dsk= Ngnd 73
Aol BH T foHow ZrlEAnt (Fig. 21 F=x). wakA ol¢t 2o Jgn a5 Higo=r
E35EY dINIFEFHSY 2012-0111623)2 4B 39 TH

Table 10. LDL-oxidation and yeasta—glucosidase inhibitory activities of P2~P4

Inhibition (%)
Fr. of HPLC
LDL-oxidation (20 pg/ml) yeast a—glucosidase (50 ug/ml)
p2 655 + 0.4 57.8 £ 1.5
P3 59.2 £+ 1.3 49.7 £+ 2.4
P4 16.6 = 0.7 (80 pg/ml) 40.8 + 2.8
Positive control 54.1 + 0.3 (BHT 2 uM) 51.0+1.7 (coumestrol 5 uM)

ot HPLCE ©] &% PTHE] X EAHE &F £4 WH &
D) BEFE= A= ¥H 23 2 Fd FE=9 A3ed 43

O 2EFEE A ¥

20129 50 Al sHAAANA Au 2 AZ|EE HHEE FAS A
aFste] A&F7|7ke] 30 € o] F Oﬂ 15 g A0 E F83 FUdes dx35Ho 1—»11?& %’—%} 100
mgoll 70% EtOH, 95% EtOH X+ EtOAc &< 7}skal 48 AlZF &<t vortex mixerE ARE-5ho]
Adatir Aeox 228 & oqﬂro}o% 70% EtOH, 95% EtOH =i EtOAc 7H4-5-% 3|43
At e A5 = HPLC columnel] =38l7] Aol 0.45 «M syringe filter2 o 3}s} %t

(1)) HPLC profiles ©] &3 FAFEE AAH 4

HPLC #4& s8] Shimadzu HPLC system (Pump: Shimadzu LC-10A vp with binary pump;
Detector: Shimadzu SPD-MI10A vp PDA detector, 254 nm & 450 nm; Auto injector: Shimadzu
SIL-10A  vp)& A3+ 3, HPLC column Brownlee SPP C18-MS-II column (4.6 x 50 mm,
2.7 xm), <% 1.8 ml/min, ©]F4L 0.1% acetic acid (& A3} CH:CN (&9 B), ZT=2 1%
€% Z7 (a linear gradient elution program: 5-30% B for 0~15 min, 30-80% B for 15~20
min, 80-100% B for 20~23 min; 100% B for 23~27.5 min; 100-5% B for 27.5~30 min)S.Z
F FEES BAEYY. EAEHEQ coumestrol (8% 95%)- SigmaAlZHE Tt AR

st
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(th AxEd 474

Al 717ko] Aoj Aol wet 70% EtOH, 95% EtOH ¥+ EtOAc &%) 3i9 B =734 3
stE-¢l coumestrol®] $HFo] sojuE= S HPLC profiles E3 &2lstdon (Figs. 32~
34), ©] coumestrol& Thfe AElE4dS UEER FES2YH A AxEd= A5
o FAFEE W FFS B435tE so] g o2 AU

o Jo

1504 Max - 552 | =]94d WMax - 704
[ S JM«_M ) 5 Fr N
{65d Max - 808 112d Max - 652

3 T . T T T T LERR: ; T T T T T T
: T - j |
s - L
=3180d Max : 829 128d : Max : 503
o T 1
]
o i
Era : 1
M
0 =9 1
]
- A 0~1000 mAU (*mAU = modified Absorbance Unit) o V2 PRCGERE

* Injection volume : 5 pl

|

=

3
|

Fig. 32. HPLC profiles of 70% EtOH extracts of 2012-NS-GH soy leaves.
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Max : 239
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B Max =397 | ] 128d i r—
E éCoumestroI

« A 0~500 mAU (*mAlU = maodified Absarbance Unit)

* Injection volume - 5 pl

Fig. 32. HPLC profiles of 95% EtOH

extracts of 2012-NS-GH soy leaves.

"1 s0d Max - 70 944 Max - 79
] sl |

65d

Max - 107

1 112d

Max : 83

Max - 193

« A 0~500 mAU (*mAU = modified Absorbance Unit)

« Injection volume : 10 pl

1 1424
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Fig. 34. HPLC profiles of EtOAc extracts of 2012-NS—-GH soy leaves.
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(2 AFH g A (inearity) L HAE3FHA

¥ 3% coumestrol (Sigma, purity 95%)< 23.75 ~ 190.00 xg/mle] FE==2 ZA|st] H
Tl A Y3 HPLCE ol &3 T A& &4 wet 438t coumestrolo] 5%
XFo| theA71aL, 1 &0 et AZrEIROZREY A2 A Y t3AA H#F
< AAdstdo (Fig. 35).

o r2

- Z X A (Linearity) (Calibration curve)

Sample No. Coumestrol (ug/ml) Peak area
1 23.75 294458
2 35.63 423937
3 47.50 570478
4 71.25 848678
5 95.00 1112051
6 142.50 1706494
7 190.00 2254202
2500000 1
2000000
1500000 1
] i
i3]
& -
1000000 1
500000 1
(] ] T T T
o 50 100 150 200
Concentration (ung/ml)
Compound Wavelength Regression equation r?
Coumestrol 254 nm Y=0.00007633X - 0.06740888 0.9983228

Fig. 35. Linearity of a standard compound, coumestrol.

- AE%A: EXHo wel coumestrol EE 23.75 upg/ml ~ 190.00 pg/ml A H Lol A
calibration curve7} %53k 2M (?=0.99< YeER)FST o 2R E AZH HA &2 23.75
rgmlS A A (limit of quantification)® A A3}e] coumestrolE AF-&3ste] A st o).

Q) BAFH gt A9 (Range) A

Coumestrol &3+2 7FA|aL 0.74 xg/ml ~ 950 xg/mle] =2 ZFAste] AFH Bz
o W} EEFAS A 23S 13 369 YEFARATE coumsterol wEol thal olF Y&
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HAE Agol= B3k r¥ = 0.9985959 (rP=0.9N= AL HEAZE st

sample No. Conc. (ug/ml) Peak area
1 0.74 28546
2 1.48 24846
3 2.97 32870
4 5.94 67038
5 11.88 127150
6 23.75 246439
7 35.63 389505
8 47.50 510358
9 71.25 803262
10 95.00 1040020
11 142.50 1486119
12 190.00 1962846
13 332.50 3616783
14 475.00 5220201
15 712.50 7977585
16 950.00 9942272
12000000
10000000 -
8000000 -
m
i
< 5000000 -
4000000 |
2000000 -
(8] 200 400 600 800 1000
Concentration (ug/ml)
Compound Wavelength Regression equation r?
Coumestrol 254 nm y=10741X + 12091.22 0.9985959

Fig. 36. Calibration curve of a standard compound, coumestrol (0.74 ~ 950.00 ug/ml).
@) A=y i Z A (Precision) A3

1425 pgmle]l =2 ZAg 95% EtOH FEES ASZ AFE3Y coumestrol #
T 5% 7HA I AEFH EAzAd ot 63 B A Fst] O Ad AEAE SASHA
95% EtOH FZ%&o] 3#3t= coumestrold] A& AEA 3} coumestrol EFF A& ‘Q*é
5 EFHASD) ko] 5% oluelnz Ad AEAS SIANES FlstAth (Tables 11

e
—



2).
Table 11. 95% EtOH extract & coumestrol S&°2| sl ¥UAM

No. Conc. (ug/ml ) Peak area
1 149.77 2060590
2 149.77 2090653
3 149.77 2124136
4 149.77 2142108
5 149.77 2148667
6 149.77 2147830
SD 36019

Average 2118997

CV (%) 1.7

SD (Standard Deviation) = E%fﬂﬂ‘ CV (Coefficient of Variability) = &TH

w
*ACHE € 8222 s = 1008 S8 =

HH
&
bS]
Il
el
HH
g
>-{|

Table 12. Coumestrol standard &2 & FY4H

No. Conc. (ugg/ml ) Peak area
1 142.50 1548963
2 142.50 1555822
3 142.50 1554332
4 142.50 1606936
5 142.50 1588177
6 142.50 1574517
SD 22765

Average 1571458

CV (%) 1.4

SD (Standard Deviation) = EE® Xt CV (Coefficient of Variability) = &CHE=EE Xt
*ANUEEEI = HEEIIE BDI22Z Us F 1008 =8 =X,

G) Agyol g nF

o]y o] Arje] HPLC EXzzo =z Fo] x3d AHEQI Coumestroli AZAHAEOZ
stel JFe Ash, WA, Ax 5
o

2. 2012, 0134 A78 48 FUFEE A= 5% 2 EXE2D IF 24
(D 2012, V3YE A7E 58 23289 A= 53 W=

- BEEFESE A= P 2012, 20139 =00 AldF A AN A B AVEE AHI FA
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galgith. T T HEst Ag7Igk0] 30 U olFo 15 Y BAOR £ F
Z3t] B$ F 100 mgoll 70% EtOH, 95% EtOH =+ EtOAc &< 7}slal 48

£ Ahgste] AsEA AeolA FE8 F ofwste] 70% EtOH, 95%
EtOH =& EtOAc 7885 3|sta, dAZF (70% EtOH ex. 50 «1, 95% EtOH ex. 100 .1,
X 200 4DE 7 Stol 5% Axstel Azl FAE SRR 0 -

™
Ul
o
>
O
D

A FEEo Fy T FA= A NS Aol vl B (JP) A HA &3 Fd
ZAoE Yegon, FEES HT 34E&S 70% EtOH == (32.4%) > 95%
c F== 5.7% olAdtt (Table 13).

Table 13. Dry weights of 70% EtOH, 95% EtOH, and EtOAc extracts from the leaves of
4 soybean cultivar having different cultivating duration on 2012

Dry weight of soy leaves extracts (mg/ml)
No. Samples
70% EtOH 95% EtOH EtOAC
1 2012-NS-GH-50d 29.7 £ 0.0 15.0 £ 0.0 3.3 £ 0.1
2 2012-NS-GH-65d 26.2 £ 0.1 11.0 £ 0.3 6.4 £ 0.0
3 2012-NS-GH-80d 38.9 £ 0.1 18.9 £ 0.1 5.0 £ 0.0
4 2012-NS-GH-94d 28.4 £ 0.0 14.3 £ 0.1 49 £ 041
5 2012-NS-GH-112d 27.8 £ 0.1 15.8 £ 0.1 5.7 £ 0.0
6 2012-NS-GH-128d 28.8 £ 0.0 155 £ 0.1 45 £ 0.0
7 2012-NS-GH-142d 31.8 £ 0.1 17.3 £ 0.0 57 £ 0.0
8 2012-JP-GH-50d 23.1 £ 0.0 12.6 £ 0.1 4.8 £ 0.1
9 2012-JP-GH-65d 32.5 £ 0.1 18.2 £ 0.0 3.8 £ 0.1
10 2012-JP-GH-79d 27.1 £ 0.1 15.6 £ 0.1 6.7 £ 0.0
11 2012-JP-GH-93d 35.5 £ 0.1 19.4 £ 0.1 6.2 £ 0.3
12 2012-JP-GH-109d 34.8 £ 0.0 21.0 £ 0.3 7.8 £ 0.1
13 2012-JP-GH-123d 32.5 =+ 0.1 17.4 £ 01 7.3 £ 0.0
14 2012-NS-YS-50d 27.5 £ 0.1 16.6 £ 0.1 41 £ 0.0
15 2012-NS-YS-65d 28.1 £ 0.1 14.8 £ 0.1 3.6 £ 0.1
16 2012-NS-YS-80d 29.0 £ 0.0 16.0 £ 0.0 6.4 £ 0.1
17 2012-NS-YS-94d 32.4 £ 0.1 17.0 £ 0.0 58 £ 0.0
18 2012-NS-YS-112d 34.0 £ 0.1 17.8 £ 0.1 5.0 £ 0.1
19 2012-NS-YS-128d 30.6 £ 0.0 14.3 £ 0.2 6.3 £ 0.0
20 2012-JP-WD-50d 28.8 £ 0.1 15.5 £ 0.0 4.3 £ 0.0
21 2012-JP-WD-65d 33.9 £ 0.0 17.7 £ 0.0 54 £ 0.1
22 2012-JP-WD-79d 28.6 £ 0.1 16.9 £ 0.1 7.7 £ 01
23 2012-JP-WD-93d 36.0 £ 0.0 18.4 £ 0.1 6.5 £ 0.0
24 2012-JP-WD-109d 32.9 £ 0.1 19.5 £ 0.1 8.6 £ 0.0
25 2012-JP-WD-123d 33.8 £ 0.1 18.0 £ 0.1 7.7 £ 0.0
mean 32.4 19.6 5.7
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- 20139 =0 tFF (WD, GH) FE&7 A23Y BB FEE9 T3 Az $IF &
2ol 7F It FEE9 Hi 3FE&S 70% EtOH 325 (29.7%) > 95% EtOH F=%E (18.7%)
> EtOAc FEE 4.9% <olom, 2012d %0l w3 tha & Hge Yel et (Table 14).
ol FY FFAZIO 2012d =t 2 20139 Eoe =2 Aul TOoE EXTF A FRT]
fEoR F2Ho 3H 2012959 28 20139 5= Aujrigte] AojHo wet Ax e

'1L__:‘ oO

o] Z7}s} F < 70% EtOH, 95% EtOH, EtOAc F&& EFoA #ES + AUy
- 93 Az Il v T2 A= FAFEEY Ax TF AR i w2
FE= 2 HES A¢E o $2 A= el AAH

Table 14. Dry weights of 70% EtOH, 95% EtOH, and EtOAc extracts from the leaves f 3
soybean cultivar having different cultivating duration on 2013

Dry weight of soy leaves extracts (mg/ml)
No. Samples
70% EtOH 95% EtOH EtOAC
i 2013-JP-GH-50d 21.0 £ 1.0 10.0 0.0 3.5 + 0.0
2 2013-JP-GH-60d 19.0 + 1.0 11.0 + 0.0 48 £ 03
3 2013-JP-GH-75d 24.0 + 2.0 14.0 £ 0.0 5.0 £ 0.0
4 2013-JP-GH-90d 27.0 + 1.0 15.0 + 0.0 6.0 + 0.5
5 2013-JP-GH-107d 29.0 £ 1.0 14.0 + 0.0 6.5+ 0.5
6 (Zé’rgse;‘é:ﬁg'd")”o" 30.0 + 0.0 15.5 + 0.5 7.0 + 05
7 2013-JP-WD-50d 25.0 + 1.0 11.0 = 0.0 40 £ 05
8 2013-JP-WD-60d 25.0 + 1.0 115 + 0.5 3.8 £ 0.3
9 2013-JP-WD-75d 34.0 + 2.0 155 + 0.5 47 £ 03
10 2013-JP-WD-90d 32.0 + 0.0 18.0 0.0 5.7 + 0.3
11 2013-JP-WD-107d 31.0 £ 1.0 18.5 + 0.5 6.5 + 0.0
12 (zé’rlei;éﬁ;‘r’i"e%;”‘)d 28.0 £ 2.0 16.0 + 0.0 7.0 £ 0.0
3 2013-JP-BB-50d 22.0 + 0.0 12.0 = 0.0 3.8 + 0.3
14 2013-JP-BB-60d 26.0 + 0.0 115 + 0.5 3.5 £ 1.0
5 2013-JP-BB-75d 28.0 + 0.0 135 + 0.5 40 1.0
16 2013-JP-BB-90d 34.0 + 0.0 175 + 0.5 6.0 £ 0.5
17 2013-JP-BB-107d 28.0 + 0.0 16.5 + 0.5 6.5+ 0.5
18 (Zé’rg;ﬁ;ﬁsc;)”(’d 32.0 + 0.0 19.5 + 0.5 1.0 £ 0.5
Mean 29.7 18.7 4.9

2 FY F5E2 FAEZ coumestrold FF =HA

o)A ]

o

REFEE=S AHEsIF e, on SyE WO E analytical HPLCE ©] &
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ste] A EEZQ coumestrolol] W S SAHIAT EEF2 Sigmartdll A FHE
95% coumestrole A&t o, 18 379 FAITH FEFAES vEg o R 7 FEE9 3
A+=39tr (Tables 15 & 16).
3000000 -
2500000 —
2000000 — o
W ]
@ =
< 1500000
2 a3
w i
LY 4
0. 1000000 5
500000 1
U . T T T T
0.0 50.0 100.0 150.0 200.0 250.0
Coumestrol (ng/ml)
Compound Wavelength Regression equations r2
Coumestrol 254 nm Y = 011294.28X — 42990.17 0.9984012

Fig. 37. Calibration curve of a standard compound, coumestrol (purity 95%, Sigma).
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Fig. 38. HPLC profiles of 70% EtOH extracts of soy leaves (A), 70% EtOH extracts + internal standard
mixture (B), and internal standard mixture, 6”—O—malonylgenistin and coumestrol (C).
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D 20124=°] FAHAE F AHGlM Aujste 23t GH, YS, WD Fsd& A7 IEE A3
50, 65, 80, 93, 94, 109, 112, 123, 128, 142¥ " FA ] 70% EtOH, 95% EtOH, EtOAc F==
HPLCE o]&3te] 43ttt (Table 15).

tlo ok

Table 15. Comparison of coumestrol content in 70% EtOH, 95% EtOH, and EA extracts from
the leaves of 4 soybean cultivar having different cultivating duration on 2012

\o. Samples Coumestrol contents of soy leaves extracts (mg/g)
70% EtOH 95% EtOH EtOAC

1 2012-NS-GH-50d 0.19 £ 0.03 0.33 £ 0.03 0.29 £ 0.09
2 2012-NS-GH-65d 0.24 £ 0.02 0.33 £ 0.26 0.24 £ 0.18
3 2012-NS-GH-80d 0.07 £ 0.01 0.10 = 0.01 0.12 £ 0.04
4 2012-NS-GH-94d 0.13 £ 0.02 0.22 £ 0.02 0.35 + 0.06
5 2012-NS-GH-112d 1.95 + 0.22 3.68 + 0.48 6.28 + 1.29
6 2012-NS-GH-128d 2.36 £ 0.29 5.08 + 0.65 10.72 £ 3.15
7 2012-NS-GH-142d 5.24 £ 0.70 10.08 £+ 1.01 22.25 £ 2.96
8 2012-JP-GH-50d 0.23 £ 0.02 0.28 £ 0.12 0.40 £ 0.08
9 2012-JP-GH-65d 0.06 £ 0.01 0.19 £ 0.13 0.28 £ 0.26
10 2012-JP-GH-79d 0.12 £ 0.03 0.17 £ 0.02 0.25 £ 0.04
11 2012-JP-GH-93d 2.056 £ 0.22 431 + 0.51 9.81 + 3.62
12 2012-JP-GH-109d 3.73 £ 0.32 8.17 £ 1.96 16.30 £ 3.00
13 2012-JP-GH-123d 2.56 + 0.27 6.29 + 0.82 11.44 £ 1.71
14 2012-NS-YS-50d 0.32 £ 0.04 0.36 £ 0.24 0.48 £ 0.05
15 2012-NS-YS-65d 0.23 £ 0.02 0.21 £ 0.13 0.64 £ 0.14
16 2012-NS-YS-80d 0.28 + 0.03 0.42 + 0.05 0.71 £ 0.07
17 2012-NS-YS-94d 0.50 + 0.06 0.96 = 0.10 2.10 £ 0.45
18 2012-NS-YS-112d 2.45 + 0.26 451 + 0.46 10.19 £ 2.46
19 2012-NS-YS-128d 4.72 + 0.52 9.97 + 1.89 15.39 £ 2.79
20 2012-JP-WD-50d 0.08 £ 0.01 0.22 £ 0.11 0.07 £ 0.02
21 2012-JP-WD-65d 0.07 £ 0.02 0.07 £ 0.01 0.07 £ 0.03
22 2012-JP-WD-79d 0.06 £ 0.02 0.10 £ 0.01 0.13 £ 0.02
23 2012-JP-WD-93d 1.88 + 0.28 453 + 0.62 8.35 + 1.56
24 2012-JP-WD-109d 2.46 £+ 0.37 468 + 0.73 7.30 £ 0.93
25 2012-JP-WD-123d 2.54 + 0.26 5.33 £ 1.18 8.43 + 0.94

HPLC profileo] #z3 ZAAH 2012d=0 3¢ IFAFEEC FHd AFZEEU
coumestrol®] &2 Al 7|3to] AojF ol wet Frtste AdFs UeEtloer (Figs. 32~34

Fx), 53] 9397 (NS-GH-94d = A ]) o] %ol coumestrol®] o] w43 F7lstAtt. o<t
2 Ade B AFHol 9y HhE AFoAE e AH(E AT NSA G A Ajujgt
Folo 1429 71A Aju)717ke] ZAojHol wel coumestrole] ko] Zr}st= HiHo), JPR Ao
A A Tl 109U ol Foll ek Felof coumsterol ol Tha Hasts S o
I A BE 109 oA 128l F&3 T FEEo ANEEH FHFS v HH,




2012-JP-GH-109¢ = F 2] 70% EtOH, 95% EtOH, EtOAc F=& E T 7I¥ =2 coumestrol
FEFS UES =S 7 Al 7)ol A™ 2012-NS-GH-1429 % Fde] 70% EtOH,
95% EtOH % EtOAc FZEEo| *3t¥d coumestrol®] 3aFo] Z+z} 524 mg/g extracts, 10.08
mg/g extracts, 22.25 mg/g extracts® HA A8 FoA 7P Egho), 14298 F2o] IR
At Fof] 8% Aolr] wjFol Fo] AAAHOE wWo| WA FA F&Fo] Ao
gadte EARo] ATk wEkA FAHE AWolA dFEFAME B8l HE71 35E

[e)

o

N

=
St FUL Husud Iow FY IS BHE 5 110~1209 HE AP o

(W) 20139 =9 T3 (WD, GH) F==3 A3 BB A7IE=ZE A3 50, 60, 75,
90, 107, 1109 = F 9] 70% EtOH, 95% EtOH, FtOAc F+=E<L HPLCE o] &3ty EAsATh
(Table 16).

Table 16. Comparison of coumestrol content in 70% EtOH, 95% EtOH, and EA extracts
from the leaves of 4 soybean cultivar having different cultivating duration on 2013

Coumestrol contents of soy leaves extracts (mg/g)
No. Samples
70% EtOH 95% EtOH EtOAC

1 2013-JP-GH-50d 0.43 % 0.02 0.75 % 0.00 1.41 £ 0.01
2 2013-JP-GH-60d 0.34 % 0.01 0.59 % 0.00 1.11 £ 0.07
3 2013-JP-GH-75d 1.33 £ 0.13 2.93 % 0.07 7.45 £ 0.12
4 2013-JP-GH-90d 2.63 + 0.16 6.81 + 0.16 15.39 + 0.42
5 2013-JP-GH-107d 4.09 + 0.17 10.75 + 0.04 17.30 + 0.28
6 oo g 1104 2.26 + 0.07 9.05 + 0.55 14.73 £ 0.32
7 2013-JP-WD-50d 0.43 £ 0.01 1.19 + 0.08 2.08 £ 0.27
8 2013-JP-WD-60d 0.27 % 0.01 0.60 % 0.02 1.39 + 0.05
9 2013-JP-WD-75d 0.89 + 0.04 2.87 % 0.06 7.40 + 0.47
10 2013-JP-WD-90d 252 £ 0.02 6.23 £ 0.01 15.01 + 0.52
11 2013-JP-WD-107d 2.48 + 0.05 6.57 + 0.12 14.12 £ 0.01
2 (Zgrgi;é:\r’i‘/e%”(’d 2.31 % 0.18 717 £ 0.13 11.85 + 0.16
13 2013-JP-BB-50d 0.29 % 0.00 0.52 £ 0.01 1.27 £ 0.09
14 2013-JP-BB-60d 0.36 % 0.01 0.73 % 0.02 2.30  0.06
5 2013-JP-BB-75d 0.56 % 0.01 1.42 £ 0.07 3.98 % 0.17
16 2013-JP-BB-90d 0.25 % 0.01 0.40 % 0.01 1.07 £ 0.10
17 2013-JP-8B-107d 0.95 % 0.01 1.79 £ 0.01 4.69 + 0.00
18 ?g&;ﬁ;ﬁg&”o‘j 1.04 + 0.05 1.94 + 0.08 {1+ 0.25




Bl coumestrol®] gaFo] 43 Frteth R 20129 = 9F WSk 107Y "ol T3 FA
=3

9] 70% EtOH, 95% EtOH, EtOAc F&& RE5 7 =& coumestrol &S YeERARITE =35
2013-GH-107¥ 3 Fd2] 70% EtOH, 95% EtOH % EtOAc FEE°| X3%+d coumestrole] 3+
ZFol 747t 4.09 mg/g extracts, 10.75 mg/g extracts, 17.30 mg/g extractsZ A AlE FolA 7}t
A =Yg, FUEFEEZ A o, 2013-GH-107€ =3} 2013-WD-107¥¢ Hol| 13|
2013-BB-107¥ & o] Fo] 3&3l= coumestrold] dreFo] A sHA o} 70% EtOH =
2013-GH-107¥ 3 9] 23.2%, 95% EtOH F=E&-2 2013-GH-107¥# <] 16.7%, EtOAc +=
2013-GH-107¥ %8 ¢ 27.1% EAd. =, AgSAH =2 HEFHFLS H2FAo Hl3)

=,
Tl § Bl &FE A= Ae & Atk

o o

=
=
=1
=
o

3) FY FEFE29 FTAEA phaseol?d IF =H

oA Fw¥E 95ESL EFF=E (186 mg/mDS AHg3sgon, ojm
3|

analytical HPLCE ©o]-83lo] A Z &< coumestrol¥ phaseole] 3&EFES =4 H] 2 5} 9 o}
EFEFL Sigmartoll A FYU3 =% 95% coumestrold B Ao A Eg]3 phaseold AF&3}
AL, 27 3990 AT EEFAS vtR o R 7t 259 IS 4SS Y (Table 17).
2500000 1 450000 1
] 400000
2000000 1 350000 3
B _ 300000
g 1500000 £ 250000 3
2 1 - ]
$ 1000000 ] 3 200000
] 150000 3
500000 ] 100000 '
] 50000
0 i T T T O : T T T
0.0 50.0 1000 1500 200.0 0 50 100 150 200
Coumestrol (ug/ml) Phaseol (pg/ml)
Compound Wavelength Regression  equation r?
Coumestrol 254 nm Y=10161.03X+32257.58 0.9982675
Phaseol 254 nm Y=2457.886X — 2035.565 0.9987142

Fig. 39. Calibration curve of standard compounds, coumestrol and phaseol.
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Fig. 40. HPLC profiles of 95% EtOH extract of soy leaves.
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254 nmollA &3 95ESLe] HPLC profile2 ##3s] R, peak areas vlud uj
coumestrolOJ] H|3) phaseole] X F& ZAow Yehit a8y FEFAS vlws] v
£ Lo A coumestrol®] peak area’} phaseolol B8] WE AL & 5 Atk ol Yo #FE
#*dg o]-&3t> coumestrol¥ phaseol®] FS FAHT A¥, 95ESL g & TrEH U=
coumestrol 9.8 mg ©| 1L, phaseol> 5.9 mg oA AFH FFAA FE2T w} o FAY4H
e B3 32 W, =P §v] =do wa F ARl FFo] P 4 YonE
coumestrol3 37 phaseole] 3teF =A% Qs Ao g AT

Table. 17. Comparison of coumestrol and phaseol contents in 95% EtOH extract
Rt (min) Coumstrol in extract (ug/ml) Coumestrol/95ESL (ma/g)
Coumestrol 14.3 £ 0.1 182.0 £ 6.9 9.8 +£ 0.0
Rt (min) Phaseol in extract (ug/ml) Phaseol/95ESL (mg/g)
Phaseol 19.3 = 0.0 108.0 £ 6.0 59 + 0.1

(4) 39 252 EAEHF 67 -O-malonyl genistin®] F =4

o O o @

oA EvId EEFEFES AHESISEoH, olr] SHE WO R analytical HPLCE o] &3}
A# =4 6”7 -O-malonylgenistinell W3 FFs SBATE FFEFS WakortollAl 7+
=% 90% 6” -O-malonylgenistinS AF&3}% 2™, EtOAc FEE2 6”7 -O-malonylgenistin
AEEA ol Z4aA Fyth 19 4ld] FAF FEIFHL nigoz 7+ FEE
Fe AEst3th (Table 18).
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0.0 50.0 1000 1500 200.0
6"-C-malonylgenistin (pg/ml)
Compound Wavelength Regression  equation r2
6" —-0O-malonylgenistin 254 nm Y = 6268.488X + 5570.882 0.9967602

Fig. 41. Calibration curve of a standard compound, 6”—O-malony! genistin (Purity 90.0%, Wako).
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Table 18. Comparison of 6”—0O-malonylgenistin content in 70% EtOH, 95%
EtOH, and EtOAc extracts from the leaves of 4 soybean cultivar having
different cultivating duration on 2013

6“-0O—-malonylgenistin contents of
No. Samples soy leaves extracts (mg/g)

70% EtOH 95% EtOH
i 2013-JP-GH-50d 2.08 + 0.17 1,32 + 0.04
2 2013-JP-GH-60d 257 + 0.20 119 % 0.00
3 2013-JP-GH-75d 8.54 + 0.75 4.37 + 0.04
4 2013-JP-GH-90d 9.06 + 0.28 4.91 £ 0.08
5 2013-JP-GH-107d 4.89 £ 0.42 4.15 £ 0.16
6 (zé)rg;é:ﬁgd—)no 258 + 0.03 215 + 0.09
7 2013-JP-WD-50d 1,76 + 0.11 1.06 = 0.07
8 2013-JP-WD-60d 1.97 + 0.13 0.97 + 0.06
9 2013-JP-WD-75d 5.55+ 0.26 2.79 £ 0.08
10 2013-JP-WD-90d 6.96 + 0.03 3.86 £ 0.10
11 2013-JP-WD-107d 5.98 + 0.05 3.49 £ 0.14
2 (Qé’r‘ei‘zéfa\r’;’e%”(’d 239 + 0.14 1.35 + 0.04
3 2013-JP-BB-50d 3.00 + 0.06 1.26 + 0.00
14 2013-JP-BB-60d 2.07 + 0.08 1.26 + 0.08
15 2013-JP-BB-75d 2.91 + 0.01 1.50 + 0.02
16 2013-JP-BB-90d 2.98 + 0.07 1.75 = 0.15
17 2013-JP-BB-107d 6.26 + 0.06 2.69 £ 0.16
18 %Qrgi;éﬁ;ﬁs(;)”o‘j 5.84 + 0.38 2.47 + 0.01

]

20139 50 83 FAFEEo 48 AFEZS 6”7 -O-malonylgenistine]
g A3, 739U GHeF WD 75¢ % o] %9 6”7 -O-malonylgenistin®] 3o

St HbHo] HoFde 107¢H R 67 -O-malonylgenistin®] 3ol 343 Z7lstAt. &=
3 2013-GH-9028] 99| 70% EtOH, 95% FEtOH ZZEo] %3t¥ 6 -O-malonylgenistine]
3taFo] Z+Zy 9.06 mg/g extracts, 4.91 mg/g extractsZ HA AR FolA 7HE =4t FAF
Z¥ME 70% EtOH F=E9 6” -O-malonylgenistin®] %<& Hlwd of, 2013-GH-90¥ & o]
9.06 mg/g extracts > 2013-WD-90¥ o] 6.96 mg/g extracts > 2013-BB-107¥ # o] 6.26 mg/g
extracts =olth. &, GH £F Fd42] 6” -O-malonylgenistin 3-f3¢] WD, BB &5 F 4]
Hlg] =3tom, o] A3+ coumsterole FAEHAE FFIFS A S e FAE, FF
H ?} Fo ol va e AYS Bt wEbA HEZE I%HF B8S T|ed RS
2 & A% coumestrols FEXEHE MAPs= Zlo] ¥ &IP3 Ao=E AdH

f
N o

T ol

o o
ofN N
>

N
—_

P

D A7, FFTE I F=E2 AP2L A
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20123 =) AlfFaAA Al 5 AZE=2 AHE FS
EtOH FZ%&, 95% EtOH &% 9 EtOaC FZEE°] A® FAE vxd FE22 9157 9

st assayAlEE Alme BuE 2EsyTh

Oh =3A714, 38 T FE=9 LDL-43 Afd4 =4
2012 A A 93} B Aol At Fodo] F2 FEE 70% EtOH FZE= (0.3 «D, 95%
EtOH &% (0.9 «D % EtOAc FEE (22 1D AF 2479 5ds 75 ukg o] Hrtst

o LDL-4t3} Asj&d-& F4383t

Table 19. Inhibitory effects of 70% EtOH, 95% EtOH, and EtOAc extracts on LDL-oxidation

Samples Inhibition of LDL-oxidation (%)

(volume of 750, E101 ex. | Note | 95% EtOH ex. | Note | EtOAc ex. | Note

extracts) (0.3 ul) (ug/ml) (0.9 ul) (ug/ml) 2.2 1) (ug/ml)
NS-GH-50d 0.4+ 04 29 6.4 £ 1.1 57 0 45
NS-GH-65d 4.3 £ 0.6 27 52 £ 1.6 45 55 £ 0.3 45
NS-GH-80d 0 36 0.1 £ 0.3 73 0.9 £ 2.0 62
NS-GH-94d 0 27 4.0 £ 2.0 51 85 £ 0.7 56
NS-GH-112d 7.6 £ 0.2 28 36.5 £ 0.2 60 455 £ 1.8 64
NS-GH-128d 18.0 £ 0.8 29 59.0 £ 0.4 60 64.3 £ 0.5 57
NS-GH-142d 69.5 + 0.8 34 81.6 £ 0.4 72 87.0 £ 0.0 61
NS-YS-50d 0 29 9.1 + 0.4 48 83 + 0.2 40
NS-YS-65d 0 27 55 + 0.6 76 54 + 15 72
NS-YS-80d 0 29 0.8 + 0.5 61 6.9 + 0.7 72
NS-YS-94d 0 30 19.2 £ 0.4 81 59 £ 1.8 60
NS-YS-112d 18.8 £ 0.0 32 57.1 £ 0.8 76 60.1 £ 1.9 63
NS-YS-128d 58.8 +£ 0.2 29 711 £ 0.7 67 79.8 £ 1.7 80
JP-GH-50d 0 25 76 £ 1.4 57 21.4 £ 0.7 42
JP-GH-65d 0 34 6.2 £ 0.1 51 19.3 £ 0.4 38
JP-GH-79d 0 28 8.3 + 0.2 59 100.4 + 0.3 56
JP-GH-93d 185 + 1.3 34 582 £ 0.4 68 7.7 £ 04 55
JP-GH-109d 78.6 £ 0.6 36 84.7 £ 1.4 64 76.8 £ 0.2 52
JP-GH-125d 69.7 £ 1.8 40 77.7 £ 1.9 53 83.6 £ 1.0 60
JP-WD-50d 0 29 0.7 £ 2.0 65 6.0 £ 2.1 44
JP-WD-65d 0 32 48 + 0.4 68 86 1.2 68
JP-WD-79d 0 28 6.1 £ 1.5 68 11.2 £ 1.9 61
JP-WD-93d 14.4 £ 0.5 32 62.3 £ 2.1 72 81.5 £ 0.0 58
JP-WD-109d 28.7 £ 1.1 33 57.5 £ 0.9 75 80.1 £ 2.3 74
JP-WD-125d 63.6 £ 0.8 34 65.8 + 1.2 76 83.7 £ 2.3 73
(BHT at 2 uM) 49.7 £ 1.6 52.7 £ 0.5 57.8 £ 0.5

79



70% EtOH F=&E& A A 99| GH-142¢ %, YS-128¥ %, B A< GH-109¢ %, WD-1259
ANA 50% o]’ ¥ LDL-4F8} A &4 S Yt 95% EtOH =& EtOAc F2&&
B A 7|e] dojdgE LDL-4k3st Asjddo] Frlstadth. A A 9e] GH-128€ %, YS-112
dE AN FE 50% M}«] :L—% LDL-4F8} Asj&4d-& yWehfiglal, B A2 GHel WD+ 93¢
ANAFE 50% ©]de] =2 LDL-4Hs) Asi &4 Jel ATt (Table 19).

WD FHAE, £33 FY 559 hACATIH hACAT2 A3 &4 =3

- 70% EtOH %ZE9] &4 Hlm: A X937 B Ao Aulat 2o 70% EtOH ==
0.4 ul#¥-& A-83ke] hACATL, hACAT29] A& & ZA4stAth A A FolA g GH-80
#o] Z}7} hACAT1, hACAT29] diall 46.4%, 37.1%2] A& Yepia, YS1129H o] 7t
hACAT1, hACATZ2el tisf 38.9%, 30.1%2] Asi&d-& Ueteith. B A HolA Aujat Fd
7ol = GH-79U 3ol A 2k2t hACAT1, hACAT2el W8l 55.7%, 46.0%, WD-93% 2ol 4] 59.4%,
53.4%°] =& AITVHL VeI = ZEo| AHglo] B A oA AuS GH, WD7F Ht)
=2 AgAS Uit (Table 20).

o N o

- 95% EtOH FZ&&9 &4 ®la: A A9y B A4 Aujg FA4 95% EtOH F=+&
0.8 &g Arg3le] hACATI, hACAT29] A& S SAH3ATh A AYGoA Auig GH-80¢¥
] Z+z} hACAT1, hACAT2ell ™3l 79.7%, 71.5%%] =< Aaj&AS vebia, YS-80¥ & o)
} hACAT1, hACAT29 thall 81.8%, 74.3%2] =2 ANEAHS UelWth B A YGoA A njt
o] ALo|= GH-79¥ = 4] z+zt hACATI1, hACAT2] thall 80.9%, 75.7%, WD-79% & of| 4]
hACAT1, hACAT2ell thal 86.9%, 82.4%° Asj&d-S ettt ARtz o =g 70% EtOH
of vl =& A4S Uy, 7 FTHEE /M 52 E4ES YEHE AV AR B2
o 4 AT (Table 20).

N ©

ML M ool N of
tlo mE N Ho

- EtOAc FEE9 &4 Hla: Ag} B A Yo Auidt FU2] EtOAc FEE2 1.3 u¥<
AF&3Fe] hACATI1, hACAT2e] A= st A A FolA Aust GH-112¢ & o] z+zt
hACAT1, hACAT2e) thall 43.7%, 24.7%°] ANSAHS Yelda, YS-80¥ = o] Z+2 hACATI,
hACAT2ell ol 43.7%, 29.1%2] A4S Yeldt. B A YolA Aujgt FAo] A=
GH-125¥ & ol Al Z+Z} hACAT1, hACAT2ol thsl| 52.1%, 37.3%, WD-109¥ & ol 4] 27 hACATI,
hACAT2o] i3l 45.3%, 29.0%2 ANLHE et dmraoz & F3A 7oA Hlm A
F2 A A4S UElla, 5% B Aol Aud GHZE 7HE =& AEdS UE
Wtk (Table 21). Eolg A& 70% EtOH =& % 95% EtOH F+E&-2 hACAT1, hACAT2¢]
Aol & o)yt U @ wbdel, EtOAc FEEL Hubx o=z hACAT29] H] 3
hACAT1 Asj&Ado] €53 =t =, EtOAc F==0°l+= hACATI1-specific inhibitorgE -3}

L RoE 22T & Yok
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Table 20. hACAT1 and hACAT2 inhibitory effects of 70% EtOH and 95% EtOH extracts

Inhibition (%)
hACATT hACAT?2 Note hACATT hACAT2 Note
Samples 70% EtOH ex. (0.4 ul) (ug/ml) 95% EtOH ex. (0.8 ul) (ug/mi)

NS-GH-50d 26.042.2 20.441.5 245 58.4+2 1 50.8+1.3 262
NS-GH-65d 25.5+2.6 17.742.6 233 61.9+1.6 52.5+0.8 207
NS-GH-80d 46.442.6 37.141.3 278 79.740.0 71.543.7 335
NS-GH-94d 23.440.0 13.942.2 210 74.642.4 64.0+1.1 232
NS-GH-112d 26.3+1.0 16.842.0 235 79.142.0 66.0+0.3 273
NS-GH-128d 35.0+3.6 22.743.0 255 74.8+0.4 65.0+0.4 273
NS-GH-142d 28.142.3 19.3+1.6 275 64.7+2.0 46.8+1.2 332
NS-YS-50d 28.3+3.8 23.143.3 243 67.0+1.8 55.5+2.2 260
NS-YS-65d 28.7+0.0 18.541.2 223 66.2+2.0 59.9+2.4 235
NS-YS-80d 37.7+0.1 23.642.7 227 81.84+2.5 74.342.6 272
NS-YS-94d 32.542.5 16.9+1.8 240 78.9+1.3 64.4+1.4 310
NS-YS-112d 38.9+0.4 30.142.0 260 75.1£1.0 60.9+1.9 293
NS-YS-128d 30.7+1.7 14.440.2 240 68.6+0.7 47.4+0.6 243
JP-GH-50d 37.8+1.2 37.143.6 188 66.2+1.6 63.3+0.6 218
JP-GH-65d 48.5+2.0 42,1421 253 81.5+0.9 73.842.6 348
JP-GH-79d 55.7+1.6 46.040.3 238 80.9+1.9 75.740.2 282
JP-GH-93d 51.5+2.3 40.9+1.6 275 80.0+2.8 71.140.1 373
JP-GH-109d 33.0+3.2 21.441.1 292 67.3+1.2 52.2+1.4 347
JP-GH-125d 34.8+1.8 26.5+1.4 293 74.541.1 57.4%2.0 308
JP-WD-50d 34.141.5 39.242.8 247 63.9+1.5 60.0+2.1 298
JP-WD-65d 57.4+1.1 53.4+2.4 250 84.8+0.1 78.9+0.8 313
JP-WD-79d 51.040.2 47.6+1.4 230 86.9+0.4 82.4+0.6 313
JP-WD-93d 59.4+1.5 53.440.5 260 85.9+0.1 78.1£0.1 328
JP-WD-109d 54.2+3.1 41.740.9 278 79.3+2.3 70.9+15 343
JP-WD-125d 42.8+1.1 26.942.0 283 74.0+1.0 59.4+0.7 348
(OAA 0.1 uM) 44.0+2.7 49.6%1.0 44.1+3.6 53.540.2
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Table 21. hACAT1 and hACATZ2 inhibitory effects of EtOAc extracts

Inhibition (%)
hACAT1 hACAT2 Note
Samples EtOAc ex. (1.3 ul) (ug/mi)

NS-GH-50d 24.4+1.9 12.1+1.7 126
NS-GH-65d 18.1+0.8 12.6+1.8 126
NS-GH-80d 33.2+2.0 11.5+1.3 175
NS-GH-94d 34.3+1.5 17.2+1.1 159
NS-GH-112d 43.7£1.6 24.7£1.1 179
NS-GH-128d 34.6+0.1 21.8+£0.6 160
NS-GH-142d 35.6£2.0 22.9+1.3 173
NS-YS-50d 28.1£0.9 15.4+0.6 119
NS-YS-65d 28.6%0.1 15.5+0.2 106
NS-YS-80d 43.7+£1.2 29.1+£0.1 159
NS-YS-94d 37.3£2.0 19.1+2.3 154
NS-YS-112d 37.1£2.4 21.9+1.7 146
NS-YS-128d 46.8+0.1 25.5£1.3 169
JP-GH-50d 26.4+2.4 19.0+1.1 114
JP-GH-65d 36.7%£0.2 19.1+0.7 204
JP-GH-79d 37.1£1.1 26.8%+2.1 203
JP-GH-93d 40.3£2.1 27.5+2.1 168
JP-GH-109d 41.3+£0.6 28.5+0.1 176
JP-GH-125d 52.1£1.8 37.3£1.2 225
JP-WD-50d 27.0%£0.7 17.8+1.3 125
JP-WD-65d 35.7£0.5 24.8+1.5 191
JP-WD-79d 38.4+0.7 30.4+0.3 171
JP-WD-93d 40.6+1.2 28.1£3.0 164
JP-WD-109d 45.31£0.4 29.0£2.1 209
JP-WD-125d 40.61+2.1 26.0%+1.1 206
(OAA 0.1 uM) 48.1+0.6 55.2+1.2

(@) =FA7IE, F5E Fd FEE2 DPP-4 AsEAH A

A Y3 B AHA Aufst T4 70% EtOH F=+& (1.0 «D, 95% EtOH F==2.0 1)
2 EtOAc FEE 4.0 uDE& A3t drgol F23 Al dipeptidyl peptidase-4 (DPP-4)
A dd-E SAstAT (Table 22).
- 70% EtOH FZ=+&¢] DPP-4 Aafi&dL& vluz e HolAuh A ¥y} B AH9 BE
Z9] Ajnf7IZte] dojA 4= DPP-4 A& Ao F71sth

82



- 95% EtOH FZ&E9 2% A 97 B A HofA Auig BE FF2o| DPP-4 A& o] ]
sk e, A X]OU YS 42 AnfrIzte] &L 50¢ %, 65L P ellA DPP-4 Asf&go] i
Aoz A JEta, A A9 YS FAE A9 374A FFS T (A-GH, B-GH, B-WD)
= Au7izko] A 142%_‘%‘, 1099, 1259 Hell A Aoz o® &2 DPP-4 A3&4d& el

- EtOAc %8 70% EtOH #&%, 95% EtOH & &34+ 24, Ax] GH Fole 9493
oI, YS FSe 509, 65UF M drid oz ¥ DPP-4 As|&d& yvehlila, BA4
GH Z9& 109¢ oA, WDFAL 5088 FAo|A Ajzoz =o 3 o% ‘JrEPHME}.

Table 22. DPP—4 inhibitory effects of 70% EtOH, 95% EtOH, and EtOAc extracts

Inhibition of DPP-4 (%)
Samples 70% EtOH ex. Note | 95% EtOH ex. | Note EtOAC ex. Note
(1 ul) (ug/mi) (2 ul) (ug/ml) (2 ul) (ug/ml)

NS-GH-50d 13.7 £ 1.6 294 33.3 £ 1.5 314 253 + 1.4 206
NS-GH-65d 156 £ 1.3 280 36.3 £ 2.2 248 29.7 £ 1.5 200
NS-GH-80d 16.3 £ 0.5 334 36.8 £ 0.9 402 29.8 £ 1.5 282
NS-GH-94d 14.0 £ 0.9 252 38.6 £ 0.8 278 30.6 £ 1.6 228
NS-GH-112d 18.9 £ 0.5 282 375 £ 1.4 328 26.5 £ 1.9 298
NS-GH-128d 196 £ 1.5 306 37.9 £ 1.1 328 29.7 £ 2.8 242
NS-GH-142d 29.0 £ 1.7 330 412 £ 1.7 398 237 £ 1.6 296
NS-YS-50d 16.8 £ 1.8 226 35.0 £ 1.4 312 31.3 £ 1.8 192
NS-YS-65d 13.1 £ 1.2 304 35.1 £ 1.4 282 31.0 £ 24 298
NS-YS-80d 148 £ 1.8 286 29.4 £ 0.8 326 27.5 £ 2.3 276
NS-YS-94d 16.1 £ 2.4 330 326 £ 1.4 372 23.7 £ 2.2 302
NS-YS-112d 22.3 £ 2.0 350 34.3 £ 1.1 352 28.0 £ 1.7 318
NS-YS-128d 249 £ 2.2 352 31.7 £ 1.1 292 249 £ 2.7 304
JP-GH-50d 16.1 £ 1.2 292 16.1 £ 1.2 292 339 £ 11 184
JP-GH-65d 185 + 1.7 268 18,5 £ 1.7 268 33.0 £ 1.6 178
JP-GH-79d 18.7 £ 1.2 2792 18.7 £ 1.2 2792 33.4 £ 2.3 286
JP-GH-93d 26.8 £ 1.6 288 26.8 £ 1.6 288 29.7 £ 1.2 252
JP-GH-109d 30.3 £ 1.3 312 30.3 £ 1.3 312 38.0 £ 0.7 244
JP-GH-125d 289 £ 1.9 288 289 £ 1.9 288 30.6 £ 2.0 310
JP-WD-50d 19.3 + 1.5 296 19.3 £ 1.5 296 33.8 £ 2.2 192
JP-WD-65d 226 £ 0.6 300 226 £ 0.6 300 30.3 £ 1.6 2908
JP-WD-79d 20.4 £ 2.3 276 20.4 £ 2.3 276 32.7 £ 1.0 276
JP-WD-93d 253 £ 1.2 312 253 £ 1.2 312 28.0 £ 3.3 302
JP-WD-109d 26.2 + 2.4 334 26.2 + 2.4 334 275 + 2.6 318
JP-WD-125d 30.5 £ 3.0 340 30.5 + 3.0 340 26.6 £ 2.3 304
(KROfgzjf/lB) at 55.9 + 1.1 54.5 % 0.0 59.7 + 0.8

83



ol
I 4o,
o
ft
4z
a
hu)
fl
Y
i
2,
ok
ol
il
Ad)
ot
X
b
i
ic)
o
b
©
[r
ME,
©
il
1o
=
oft
i_,‘
il
N
o
M
o
ft

EASL)9] A4S vlw, BX43te FUoZRY HEIHE A3t &4 PTHe g 71s4S

U353t skt

AZ 98 £F GH, YS 2 WD I 70ESL 2 EASLO| tigk Jd&d EH]5<2 HIT-T15 A
X5 ol §std FAsAT. A719 RE AE= 100 pg/ml7kAl HIT-T15 Ao tidk SA4 &
YUERN A ¢kgkth (data not shown). GH-70ESLe] Ql&d #4HE 3.5 @ASA S7/HAHL (P
< 0.0D, YS-70ESL= oo Ql&de] &HlE 2.28 F7HAH 2y, WD-T70ESL2 <Ql&d ]
o] FFE FA ZAok (Fig. 42A).

w3 EASL FoA= GH-EASL 100 pg/mlelA $el5 o ¢l&el BrlE Z/AZAT 1 9
YS, WD 100 pg/mlolA l<&d EulE S7HAHAT 3 2ol= glAdth (Fig. 42B).

A Aw e AA Y GH-T0ESLS] coumsterol $&Fo] YS-70ESL, WD-70ESLell @11, GH-EASL
9] coumsterol $FH#F% YS-EASL, WD-EASLe| w3 Bo= HOoZRH Qd&Ed ¥ =3 %
o] HE7AA 3tEe 7|t = A =53 4 AAth 28y FEE5 g & GH-T0ESLY]
coumsterol 3$}aFo] GH-EASL2] coumsterol §aFol ¢F 25% AE=Sl HozXHE F9 70% EtOH

FEEde dad 21 ST & ALY el e AS AAS AT

(A) (B)
44 - 20 -
*%
# ®
30 1.5
#k ?
E # =2
D =
£ 20 - £ 1.0
= 3
2 g
c
SRTR I I 05
00 1 - = — 0.0
Glucose (20 mM) - + + + + Glucose (20mM) - + + o+ + o+ + +
ESL (100 pg/mil) - - GH YS WD EASL (pgiml) - - 50 100 50 100 50 100

GH YS WD

Fig. 42. Effects of 70ESL (A) and EASL (B) of GH, YS, and WD on the glucose—-induced insulin secretion in
HIT-T15 cells. HIT-T15 cells were seeded into a 24 well plate at a density of 2x10° cells per well and
grown for 24 h. The cells were washed twice and preincubated for 30 min in without glucose. Then cells
were treated with media containing 20 mM glucose with samples, and incubated for 60 min at 37°C. After
incubation, measured the insulin concentration of the media (Alpco diagnostics, insulin ELISA kit). Data were
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expressed as mean + SD. *P < 0.01 versus non-glucose group. P < 0.05, P < 0.01 versus glucose
alone-treated group.

@ T70ESL3} EASLel| ¢]3F proinsulin A x 23 ] W3}
37FA E& 29 (GH, YS, WD)¢] 70ESLe| palmitic acid (PA)e ]3] AHaid <l&d &A@
ol g 9GP AR TE GH-T0ESL 50 pgml HE2 d&d FAae] ddo] fozo
2 Z7FEQa, YS-T0ESLell s e & WsE UehAl ghgton], WD-70ESLe] Aol <3
o A z}e] %}?ﬁ% Q3 1?4 225t 39 GH-, YS-, WD-EASLe] el ofa) &

= ] Hlsl o fZastion, 53] WD-EASL2 PARE # )3k
HA A7 BAY (Fig. 43).
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Fig. 43. Effects of 70ESL and EASL on proinsulin gene expression in PA induced HIT-T15 cells. Cells were
administered 0.4 mM PA with or without of extracts for 8 h and harvested mRNA to be used in gRT-PCR.

#P < 0.01 compared with non—PA group. “P < 0.01 compared with PA alone—treated group.

GH-T0ESL& <1&d fxizte] Bds 7M7) Wi, GH-EASLL Ql&d fzxe 43S
HanZle Ax 3 OF 409 AHRRFE Jled f39 wde IV =2E T0%
EtOHell ofsl &= < vud s4=dd 7HFedol Ao

(1}) 95ESL-CHCl; #3 &9 I3 &4

D 95% EtOH FZE& (95ESL)-CHCl; 389 MEx=EA 2 A&Fd s =4

GH 99| 95% EtOH FZE23E {ujis why o AT
ol gdle] HIT-TI5 AZolxel MESAL 227 & A&d B
§A7 9 wud 0y WslE BEedTh 95ESL-CHCl, B¥E
ALERS JERIAT (Fig 44A). weld AZolq A4S YepA & 25 50 ugmle] 5
Colx GSESL-CHCk $HES Ae A dad Fulo] 3 ol A 2o
(P < 0.0D (Fig. 44B).
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Fig. 44. The cell viabilities (A) and insulin secretion (B) of 95ESL-CHCI; fraction in HIT-T15 cells. (A) Cells
were treated with vehicle (DMSO) or indicated concentrations of samples. 24 h after treatment of samples,
cell viability was measured by Cyto X™ cell viability assay kit (LPS solution, Korea). *£ < 0.05, P < 0.01
compared with media alone-treated group. (B) HIT-T15 cells were seeded into a 24 well plate at a density
of 2x10° cells per well and grown for 24 h. The cells were washed twice and preincubated for 30 min in
without glucose. Then cells were treated with media containing 20 mM glucose with samples, and incubated
for 60 min at 37°C. After incubation, measured the insulin concentration of the media. Data were expressed
as mean = SD. ¥P < 0.01 versus non-glucose group. *P < 0.05, P < 0.01 versus glucose alone-treated
group.

@ 95ESL-CHCL, £8 8o o8 47 2 vz wao] ws

95ESL-CHCI; &8 &o] PAd o3& AE Ad&Ed FHA Fdol vX = FFS AT
Glucagon-Like Peptide 1 (GLP-D)& A% 2o L AlZoA EH|Ho] X5 HEo Z7}o] u}E
ey BHIE AFde 2% IS xd™3s a37F Utk GLP-12] AEdERE FE3t=
zZrg o HA e ZY GLP-1 #£84 (GLP-1IR)2Y AFS Fa AsdArt 2 AP A
95ESL-CHCl; 8= 50 pg/mle] Ao 25 GLP-1RS] 3ol Aoz Z7E AT, =351
insulin receptor substrate (RS U&EH AZHG FHFo 7|A=Z OAE 2E# 2 FHNA

HEtA 2] F243 7F, AES FAIAA du8es dPstes 98S ok 50 pg/mle
95ESL-CHCl3 #5&9] A& [RS1¥ [RS29] 3zt WS Ao = ZUtEAOoH, wehA
95ESL-CHCl3 #31&E2 HEA XS] 7|5 4o 7[Hqs Ao= AddATt (Fig. 45). 1 ¢ <l
i FHE AHHoE A= PKAY Fxx $dA-& 95ESL-CHCl; 8 &o o3 & W
3h7F IAA T, PKA @ o] 14ks7t &4 sl = 28 glstdtt (Fig. 46).
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Fig. 45. Effects of 95ESL-CHCI; on gene expressions in PA induced HIT-T15 cells Cells were administered
0.4 mM PA with or without of 95ESL-CHCIs; for 8 h and then harvested mRNA to be used in gRT-PCR. *P
< 0.01 compared with non—PA group. *P < 0.05, ™P < 0.01 compared with PA alone—treated group.
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Fig. 45. PA induced phosphorylation of PKA protein in HIT-T15 cells Western blot analysis. Cells were
administered 0.4 mM PA with or without of 95ESL-CHCI; fraction for 30 min and then Cell lysates were
prepared and subjected to Western blotting using antibodies specific for phospho—-PKA and PKA.

Fi

D E3IE xx4 2 B3Bo 9232 3ol o Ay AxzRE T70ESLo= ©H =73
A e o Qe Bulse 2E ® UE A 2 =

2}4 70ESLZHE <Q&Ed 5
(MPLC, Biotage; Biotage Flash KP-
o] B3loz Basgrt (Fig. 47).

wn

il 40+M cartridge, 40 x 150 mm)E ©]&3}s 70ESLS 7 7
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Fig. 47. MPLC chromatogram of GH-70ESL and HPLC profiles of isolated fractions 3, 4, 6, and 7.

o] A3 silica-gel column- Biotage Flash KP-Sil 40+M cartridge (40x150 mm), <5
40 ml/min, detection2 UV 254 nm, &2]E 93 ©]57¢2 CHCl;-MeOH gradientE AF-&-3F31

, MeOH
S

i

T =
o ==

, TLCE ©]-&3te #AMRE
=< HPLC% o] &3t 47k A}, Fr. 39+

=8 =

0%-50%714 BAH o2 F7147
wolA 7 7]

@O

o
T
o

&E35te] 170 Mo BPor £
2goz Rt (Fig. 47). o1& g

phaseol, Fr. 4¢l= coumestrolo] EfF5H U

3, Fr. 63 Fr. 7ol &gt ZgtHkolt, ojAZgliolE 9 ol &9 ugdArt {5
gL B3 FAREZ L UV spectras EallA & ¢ o

@ 70ESL E-319°] LDL-2+8} A4 2 DPP-4 A &4 =A: 70ESLe] 7 712l 3o uj

¢t LDL-4ts} A& 9 DPP-4 A3|&4d &
Fr. 3, Fr. 49X 242} 73.7%, 86.7%, 89.4%2] 733+ LDL-4Fs} Asi&dAS Yela,
Fr. 4 (100 pg/mDolA =& o -glucosidase A& &4 &
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=439t} (Table 23).

80 ug/mloll A Fr.
Fr. 1

UER e, Fr. 404 iz o=
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< DPP-4 Al &4 (31.6%)= “ERHAUTE

Table 23. Inhibitory activities of MPLC fractions from 70ESL on LDL-oxidation and DPP-4

Inhibition (%)

MPLG Fractions | o _oxidation (80 ug/m) YeaStm%_i'g“/Crzls)idase DPP-4 (100 pg/mi)
Fro1 39.7 + 0.1 68.3 + 3.1 18.4 £ 0.3
Froo 73.7 + 0.4 81.5 + 2.8 17.8 + 2.2
o3 86.7 + 1.9 57.7 + 2.9 13.8 £ 3.9
Fr. 4 89.4 + 1.5 88.9 + 1.1 31.6 + 1.3
Fr. 5 22.3 + 3.0 222 + 0.9 115 £ 2.0
Fro6 101 + 2.2 25.6 + 0.2 11.9 + 0.8
Fr 7 73.7 £ 1.5 39.8 + 1.5 142 + 0.5

Positive control BHT 2 UM: 56.5 + 0.6 Cougn;f”f_r' ;56“”': KR_E;??_LO;Q“M:

() HIT-T15 AlZo)A PTH & £2d SdEZ9 F3k 2

it
ox

@ HIT-T15 A=A 70ESLe] MPLC #3% g Rejg ddEHE] AESA =A: T0ESL
o] MPLC #38 1~7 (Fig. 45 #=x)e] HIT-T15 A XEolA e AEX=4dE =H39 o (Fig. 48). Fr.
63} Fr. 72 100 xg/ml s%lA =48 JebA ¢ttt ¥ o] phaseole] 23Hd Fr. 3&
50 pgmlolAFE =4S detdidth 1 9 Fr. 1, 2, 4, 5& 75 ug/ml =4 FE 54
e LT

12 h 140 - 48h
120 -
120 -
100
= s S
E 80 E :
= =
E . 5
= 60 £
£ Fr3 £ 60
= £
£ —Fr4 =
40 w2 =
——Fr5 ~ 10 -
-Fr6 e
20
Fri 20 -
0 0
0 25 50 75 100 0 25 50 75 100
pg/ml pg/ml

Fig. 48. Cell viabilities of MPLC Fr. 1~7 in HIT-T15 cells. Cells were treated with DMSO or indicated
concentrations of samples. Twelve or 24 h after treatment of extracts, cell viability was measured by Cyto
X™ cell viability assay kit. "2 < 0.05, P < 0.01 compared with media alone-treated group.

ZY FE2EAE AY7A =79 kaempferol HiGA|7F SFEHo A= AR LA YT
(Ho et al, Biomed Pharmacother, 56: 289-295, 2002). w2}A] kaempferol w2l aglycones!
kaempferol® F o] dfat= thEAC HZ7M8A 3¢E<l coumestrole] HIT-T15 A3 o A
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o MEEAHS =AHsAUT (Fig. 46). Kaempferole 100 xg/mloll A 10% ©]3te] =4S ey
a1, coumestrol 100 xg/ml =714 =4S JeR A &sktt (Fig. 49).

120 4 m Kaempferol

= Coumestrol
100 -

80 -
60 -

40 -

viability (% of blank)

20 -

0 5 10 25 50 75 100
Concentration (pM)

Fig. 49. Cell viabilities of kaempferol and coumestrol in HIT-T15 cells Cells were treated with DMSO or
indicated concentrations of samples. Twenty four h after treatment of extracts, cell viability was measured
by Cyto X™ cell viability assay kit. *2 < 0.05 compared with media alone-treated group.

ggogs Foo] = tiFEZQ kaempferol HIZAQl  kaempferol-3- O-rutinoside
(90242, Sigma)e] HIT-T15 Al ZoA AEF5AHE AT 234, 100 pg/ml w4 12 AJ7F L
48 Nt FF AY & BF A4S JEA Atk (Fig. 50).

24 h
140 12h 120
120 100 -
%‘ 100 %
3 S @
5 80 - B
= = 60
2 o £
£ 49 - 5 407
= =
20 | 20
0 - 0
0 1 2 5 10 25 50 75 100 0 1 2 5 10 25 &0 75 100
kaempferol-3-O-rutinoside (pM) kaempferol-3-O-rutinoside (pM)

Fig. 50. Cell viabilities of kaempferol-3—O-rutinoside in HIT-T15 cells. Cells were treated with vehicle
(DMSO) or indicated concentrations of sample. Twelve and 24 h after treatment of extracts, cell viability
was measured by Cyto X™ cell viability assay kit (LPS solution, Korea).

=02 B AFEHAA 83 HEIIAAY 33EQ isotrifoliol#} phaseol®] HIT-T15 Al
ZoA FA4E &sl ) Isotrifoliol T+ phaseol 100 ¢ M-S 12 AIZF B9k A2 & AESA
< YERHSLAL, 24 AE S8 Y Alddle 50 uM FEOAARE AESHS JEAS (Fig
51). 53] phaseol2 100 xMollA 20% olste] M=z AEE< YelliAo. weka 70ESL,
95ESL 2 EASLE HIT-TI5 AZolAd ®lna =4< Jehfx Au, 155e 8273 13
fr &8 PTHE AHE Ade dd3 AHE $55 1dsioF & o= Addr



HO! 0.0

L
isotrifoliol 1O 1 )

OH
120 1 12h 120 4 24h m phaseol
= |sotrifoliol
100 - 100 -
- E #*
c o %
[} * %
5 80 - % 80 - *
] s >
2 60 - 2 60 4
z z
= A - = 40
g e =
20 - > 20 | =
0 - 0
0 1 10 25 50 75 100 0 1 10 25 50 75 100
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Fig. 51. Cell viabilities of isotrifoliol and phaseol in HIT-T15 cells Cells were treated with vehicle (DMSO) or
indicated concentrations of samples. Twelve or 24 h after treatment of extracts, cell viability was measured
by Cyto X™ cell viability assay kit (LPS solution, Korea). *P < 0.05, P < 0.01 compared with media
alone-treated group.

o] =2 (chlorophylDe] M3 &<l pheophorbide a (2 ATFEHAA FAOoZHE EE|ghHo
HIT-T15 M EoA AEZ5AS &3ttt Pheophorbide aE wi$- Z3 AZ5A4S YeRA
o, 12 At &< A & 7 uM FEAAFH AEZ=Aol YErHT (Fig. 52). whebA
70ESL, 95ESL 2 EASL-& HIT-T15 A|EAqNA v ZE A4S L}EM]X] EA ", T1FEQ HE
b8 1&8f B8 (PTH)ol+= pheophorbidesAl s3t&Eo] /2 4+ Jor2Z AL Ad= HA
@ A BES TEdor & Aoz wod.
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100 -

80 -
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40
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Fig. 52. Cell viabilities of pheophorbide a in HIT-T15 cells Cells were treated with vehicle (DMSO) or
indicated concentrations of samples. Twelve hours after treatment of compounds, cell viability was measured
by Cyto X™ cell viability assay kit (LPS solution, Korea). *P < 0.05, ™P < 0.01 compared with media
alone—treated group.
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@ HIT-T15 M4 70ESL-MPLC +# ] ?_]_ﬁ‘

Az TEe] vA= 9

- 70ESLS MPLCZ Egsle 42 779 &
ZAu w3t (Fig. 53). Th3r SgtR
A&Ed Eulso] 7HH EJ/PH,.O_E =7} At} Fr. 63 Fr. 7TRT=
H]%5o] <oF3l A%t Fr. 1, Fr. 4 (coumestrol $H), Fr. 5olA = F29F < <l&d &1
F= YepAch o]l W) Fr. 2 ¢} Fr. 3 (phaseol §7)& A5 A1o] Yebsth

Fr. 63} Fr. 79

_"_

&

Insulin (ng/ml)

Glucose (20 mM)
Fr. (100 pg/ml}

olE, olaZTPHro|E
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AEA 2] &
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o f2 o

Fig. 53. Effects of MPLC fractions of 70ESL on the glucose—induced insulin secretion in HIT-T15 cells.
HIT-T15 cells were seeded into a 24 well plate at a density of 2x10° cells per well and grown for 24 h.
The cells were washed twice and preincubated the samples for 30 min in without glucose. Then cells were
treated with media containing 20 mM glucose, and incubated for 60 min at 37°C. After incubation, measured
the insulin concentration of the media. Data were expressed as mean = SD. ¥£ < 0.01 versus non-glucose

group. *P < 0.05, ¥P < 0.01 versus glucose alone-treated group.

- 7T0ESLS MPLCZ ®gste] A& 7 71| ®Fo] HIT-T15 AlZol| 4] proinsulin 2] &

doll mA=

BEFE
PA EA4 o2 Z+A4 ¥ proinsulin FAAFe] T3-S

2.0 ~

proinsulin gene expression

0.0 -

1.0

PA (0.4 mM) -
Fr. (100 pg/ml)
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1} (Fig. 54).
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Fig. 54. Effects of MPLC fraction of GH-70ESL on proinsulin gene expression in PA induced HIT-T15 cells.
Cells were administered 0.4 mM PA with or withou of MPLC fraction for 8 h and harvested mRNA to be
used in gRT-PCR. #/<0.01 compared with non-PA group. *P < 0.05 compared with PA alone-treated
group.

@ HIT-T15 M EolA kaempferol ¥ kaempferol-3-O-rutinoside (K3)o] Ql&@ #H]
FTRAA A vA = FF

- Kaempferol 50, 100 uMeolA F& EFHo=E sy FHlsel F7HEHUL,
kaempferol-3-O-rutinoside= 10 yMAlAM = &E3x o2 A&EH BV} =AU (Fig. 55). o
24 FAdo] Fi3t= kaempferol ¥i@AEo] Fr. 634 Fr. 79 < o] 3o 7o

ofr
D

T 6- -
3
— 5 i
= #
3 3
2 4
1 -
o 1
Glucose (20 mM) - + + + + + +
compunds (ug/ml) - - 100 100 50 100 10

Fr. 6 7 (Hgiml) Kaempferol (pM) K3 (uM)

Fig. 55. Effects of GH-70-ESL MPLC fr.6~7, kaempferol, and kaempferol-3—-O-rutinoside (K3) on the
glucose—induced insulin secretion in HIT-T15 cells. HIT-T15 cells were seeded into a 24 well plate at a
density of 2 x 10° cells per well and grown for 24 h. The cells were washed twice and preincubated the
samples for 30 min in without glucose. Then cells were treated with media containing 20 mM glucose and
samples incubated for 60 min at 37C. After incubation, measured the insulin concentration of the media
(Alpco diagnostics, insulin ELISA kit). Data were expressed as mean + SD. ¥£ < 0.01 versus non-glucose

group. *P < 0.05, P < 0.01 versus glucose alone—treated group.

- Kaempferol 2 kaempferol-3-O-rutinoside”} HIT-T15 Aol A proinsulin A AFe] & o
nx= IdFS =43 23, 50 M kaempferol % kaempferol-3-O-rutinosideS Z*j&] =
PARES A2l of

< &EHlste Ase HIT-T1S AlaoA wo] Wdo] He FHAd
MafAe] Td-& g R4t} (Fig. 56). MPLC-Fr. 79] A8 2 MafAe] wdo] 100 xg/miolA
FoHoz F7kE9a, 50 #M kaempferol 2|2 MafA F3zke] wrdo] PARE 2%
iz mls] 4w SUFE Y. =3 kaempferol-3-O-rutinoside 50 4M FZAAE
fFolx oz MafAe] &rdo] bt F7hE Ao Wb kaempferol WA 7F o] FEo A=
Fr. 7& AU 28 Al 1 aglycone FEfQ] kaempferolZ 3o wel o] a3z oz 283
Hnoz ke
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Fig. 56. Effects of 70ESL-MPLC Fr. 6, 70ESL-MPLC Fr. 7, kaempferol (K), and kaempferol-3—O-rutinoside
(K3) on proinsulin and MafA gene expression in PA-induced HIT-T15 cells. Cells were administered 0.4 mM
PA with or without of MPLC Fr. for 8 h and harvested mRNA to be used in gRT-PCR. *P < 0.01 compared

with non—PA group. P < 0.05, ”P < 0.01 compared with PA alone-treated group.

PA f+%= HIT-T15 AlZeA kaempferol2 =¥ EHIE 2F zdste= @A PKA F3
A s fFolFow FUIAAL, el BYlsS Ad HIT-T1S AlZoA Ldo] FrtE+
MafA f37ke] BdE BHH o2 FI7FHIATE =S HIT-TIS Mz B3l Fa3% 28
S YoJ)= Ngn3 % Paxd 47 LT kaempferolo] 93] H% o]&H oz Z7lH Y}
(Fig. 57).
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Fig. 57. Effects of kaempferol on gene expressions in PA-induced HIT-T15 cells. Cells were administered
0.4 mM PA with or without of kaempferol for 8 h and harvested mRNA to be used in gRT-PCR. #P < 0.01
compared with non—PA group. P < 0.05, P < 0.01 compared with PA alone-treated group.

@ HIT-T15 Aol A pheophorbide a7} & Euls 2 FHA @3 nx= F&

- Chlorophyll z12HA1?1 pheophorbide a& &9 x 7|2 & 34l o -glucosidase A3l &3
(ICso = 45.2 pg/mbo] wl§ =t (NIAU=FESESY 2012-0111623). g+ HIT-T15 Al 3E ol A2
pheophorbide a¢] JA&d BHlFES H4 23, 0.1, 0.3 M9 AsZo|A4 % pheophorbide a
AAE 2 18] HIT-T15 AEoA 9] A&d #Hlso] FoHoz F7t=E AT (Fig. 58).

g
0

Insulin (hg/mil)
p ke
(=} o

0.0 -
Glucose (20 mM) - + + +
Pheophorbidea (pM) - - 01 0.3

Fig. 58. Effects of pheophorbide a on the glucose—induced insulin secretion in HIT-T15 cells. HIT-T15 cells
were seeded into a 24 well plate at a density of 2 x 10° cells per well and grown for 24 h. The cells were
washed twice and pre—incubated the samples for 30 min in without glucose. Then cells were treated with
media containing 20 mM glucose and pheophorbide a incubated for 60 min at 37C. After incubation,
measured the insulin concentration of the media (Alpco diagnostics, insulin ELISA kit). Data were
expressed as mean + SD. *P < 0.01 versus non-glucose group. P < 0.05, "P < 0.01 versus glucose
alone-treated group.
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- PA 5 ZAol tig HIT-T15 A=A pheophorbide a2l <l&de] AMETHET} HEA
zo] =23 AHEI} FAAe WM3E #FsPY. 1 23, AE= (0.1, 0.3 uM) pheophorbide
ae] AA el Z proinsulin®} PKA FZALe] wrdo] Fojx oz F7lE AT, HIT-T15 Axe 54
I FHEE FHAQ MafA, Paxd F3# T % o|&EF o=z FriElor, HIT-TI5 M=
o] B35 =H3t= Ngn3 4] HdE fFodo=z F7kEAY (Fig. 59).

oPA (-)
mPA 0.4 mM

=PA 0.4 mM + Pheophorbide a 0.1 uM
BPA 0.4 mM + Pheophorbide a 0.3 uM

2.0 -

1.5 ~

ok B

1.0 -

Gene expression (relative fold)

0.0 :
Ngn3 Paxd MafA  Proinsulin PKA

Fig. 59. Effects of pheophorbide a on proinsulin, MafA, Ngn3, and Pax4 gene expression in PA induced
HIT-T15 cells. Cells were administered 0.4 mM PA with or without of pheophorbide a for 8 h and harvested
for mRNA to be used in gRT-PCR. *P < 0.01 compared with non-PA group. *P < 0.05, *#P < 0.01
compared with PA alone—treated group.
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Fig. 60. Mechanistic association of insulin signaling with FoxO1 (Cheng Z et a/., 2010).
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‘?l% o ¢J3} IR — IRS — PI3K — AKT 2lazgo] dojuyy™ FoxOlo] A4Stz o] Fof
A &y EAstd FoxOl @ o] AxzF=Z 9 translocations ¥ozlth 1 &, Alxd Y
o] 4 FoxOl ©# & o] degradationeo] ¥ojFozZH FoxOle Ao] A ¥t Wl Z insulin
A&A-S YeEl s AgAE FoxOle]l &43t5 1 HMOX1o] &% WA HEMES Ak3tz= 3
B HZEZ o=z PTPIB, PTENS &3t A<=d AgdS Ao (Fig. 60). T=3F wlElAM
o A PAS] 9J3 FoxOle] &A43t=H Qs AadDGS Asfcte A= deiAd Ut we}
A Y FEA Ed WHstE vig e ®2 749 £33 pheophorbide aoll ¢JgF FoxO13} PKA ©aizl
o ity WsE AEA

- Kaempfero9] A& HIT-T15 A|lZANA PA fFE=5Ao oisd ouid dde] WHIs
=43} T} kaempferol @25~75 M9 HAHTYR FE oE=ZFHo|HA FoxOl wzg]
o1aksl S oA|EttE =3I 50 uM, 75 uM kaempferol M E ¢l&EY EuS FAHAHo=
ZH3t= PKA @l d o] 4bsrt 843 s = AL &2l (Fig. 61).

- Pheophorbide a¢] *g]& HIT-T15 AM|xZo|A PA FE=54d gk g
A5kt 0.3 uM pheophorbide a®] HA el Z FoxOl ©@¥ja o] 14kslyl & 313
™, 0.1, 0.3 uMe] pheophorbide a A 2]l oJ&] A& EHE AHHo=E =4
ﬁza‘o] T oEHoE FUIE A& AT (Flg. 61).

Kaempferol (uM) Pheophorbide a (uM)
2 - 25 50 75 ™ . 0.1 0.3
GAmMEA - & 4 5 3 DAmUPA - & & &
pFox01 — . — - pFox01 ’ - - e

ot - GPEPED G 0 GDGDEDED
PPKA s s e s e PPKA W s S S—
PKA "D WD 0 W T PKA WG WP W

pacin EEFNEPNE N "

Fig. 61. Effects of kaempferol and pheophorbide a on PA-induced phosphorylation of Foxol and PKA
protein in HIT-T15 cells. Cells were administered 0.4 mM PA with or without of kaempferol or pheophorbide
a for 30 min and then Cell lysates were prepared and subjected to Western blotting using antibodies

specific for (phospho—FoxO1 and FoxO1) and (phospho—PKA and PKA).
(2) 3T3-L1 Al=olA PTHS 3n|qk &4
(EASL)e] 3|5k 84

=
T EtOAc FE==9 Alx54H 574
L1 AfotAZE ol &sto] Az tE A 7o FFF< GH, YS, WD

P &4 EtOAc &
D 20119 % 43 3
ol

WA LA ZQ 3T3-
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o] F9 EtOAc FE= ([EASDO| A==A 3 A& izt ddF< @2ttt GH-EASL,
YS-EASL, WD-EASL X5 3T3-L1 Al|3£ej 1 100 pg/m7bA =4S JEbHAl skt (Fig. 62).

160
mYS3-EASL wmWD-EASL ©GH-EASL

6.25 125 25 50 100
Concentration (pg/mil)

Fig. 62. The cell viabilities of EASL in 3T3-L1 cells. 3T3-L1 cells (5 x 10%/200 pl) were grown on 96-well

plate. Cells were treated with vehicle (DMSO) or indicated concentrations of samples. Forty—eight h after

treatment of samples, cell viability was measured by Cyto X™ cell viability assay kit (LPS solution,
Korea).”P < 0.05, P < 0.01 compared with media alone—treated group.

140 -

120 |

100 |

80 -

60 -

Viability (% of blank)
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@ 2011-EASLe] A®A1A (adipogenesis) &1#| &

YS-EASL, WD-EASL, GH-EASLe] XA g]& adipocytes®] A|W=2Zo] 7FAEE= &35 v
Aoz AZASAY (Fig. 63A). oo =2 AL isopropanol® F=3Fa] 490 nmoll A &3
Z(OD) #& SAstd 11 s Id=Z=E A (Fig. 63B). AMZHE AICE Hwg

A3}, YS-EASL 50 gg/mlolA 19.4% (P < 0.05), WD-EASL 50 xg/ml oA 26.5% (P < 0.05) TG
=2 o] adipocytesol] Blste] TAF ATE. GH-EASL 125 xg/ml (11.6%) ~ 50 xg/ml (50.2%)°l
A FEoEH o2 adipocytesell Hls]l TG FHo] dAASA ZFaEA (P < 0.0D, 100 xg/ml
e EAo] Yekytth =, 3T3-L1 AX Ao tig =4 glon, adipocytes® #3417
Foe LEEANA SA4E Ut en, GH-EASLe A% A Al &Fo] YS-EASL3}
WD-EASLel| ®ls) €53 %t
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Fig. 63. Anti-adipogenic effects of GH-EASL, YS-EASL, and WD-EASL on 3T3-L1 adipocytes. (A) Lipid
accumulation in differentiated adipocytes was assessed by Oil Red O staining. 3T3-L1 cells were
photographed at magnification x200. (B) The stained lipid droplets in the cells were dissolved in
isopropanol and quantified by measuring the absorbance at 490 nm. Data are expressed as the mean +

SD. #P < 0.001 versus preadipocytes. *P < 0.05 versus adipocytes. P < 0.01 versus adipocytes.

@ GH-EASL2] A"WFAA (adipogenesis) #& 2 xtel chalzl wka o] w3}

GH-EASL 50 xg/nl& AHE3taS o AWAEe A& oliie T3 MARIAR] C/EBP
o ARl W&ol 225% 7FAEal, C/EBP e & o] AAlZ B3l #AoJdts= AR
SREBP-13} #|%gtAloll #ojsl= FAS, DGATI, A4k eutol] Fojst= FATP4S] 14 v
o] ztz} 25.9%, 16.0%, 20.2%, 53.4% Z+A3+4th (P < 0.05, P < 0.01) (Fig. 64).

mgh 2011 GH-EASL 50 xg/ml-& Ael8%S w C/EBPa, SREBP-1, FASS] ©hijz WId%
=5 oE=HolHA fojdoz ZAAAT (Fig. 65. 222 o2 2011 GH-EASLe #&7)2+&
WAEA o Bostes A 2 duAe xdg oz 3T3-L1 AxWe TG 38 IAs
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1.4 madipocytes
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Fig. 64. Effects of 2011 GH-EASL on the regulation of ipogenesis—related genes in 3T3-L1 cells. 3T3-L1
adipocytes differentiation was induced, two days after confluence, by 0.5 mM IBMX, 0.25 yM DEX, and 1 /8
/M insulin in the basal medium containing 10% FBS. And then the cells were incubated with samples. After
50 h incubation, the cells were harvested. The levels of mMRNA were measured by real-time gRT-PCR and
normalized to GAPDH. Values are represented the mean+SD of triplicated experiments. #**£ < 0.001 versus
preadipocytes *P < 0.05, **P < 0.01, *»**P < 0.001 versus adipocytes.
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Fig. 65. Effects of GH-EASL on the expression of lipogenesis—related proteins in 3T3-L1 cells. cells (2x10°
cells/600) treated with 25 pg/ml or 50 pg/ml GH-EASL for 96 h and lysed. proteins were detected by
Western blot using their specific antibodies.

(\})) GH-70ESL-MPLC &8 <] 3vgt &4

(O GH-70ESL-MPLC &3] Ax=A4 =4

GH-70ESL-MPLC 3% (Fig. 47 #=x)& 3T3-L1 Al¥xd s=¥E2 AHyste S-S 43
st A3}, 100 pg/mlolA Fr. 29} Fr. 4= Ao A= %Eiﬂ,% Y7y 25.3%, 15.5% 2 AR
t} (Fig. 66).
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Fig. 66. Cell viabilities of MPLC fractions from GH-70ESL in 3T3-L1 cells. 3T3-L1 cells (5 x 10%/200 pl)
were grown on 96-well plate. Cells were treated with vehicle (DMSQ) or indicated concentrations of
samples. Forty—eight h after treatment of samples, cell viability was measured by Cyto X™ cell viability
assay kit (LPS solution, Korea).”” < 0.05, P < 0.01 compared with media alone—treated group.

@ GH-70ESL-MPLC &89 AWA4d oA &%

A S AR o2 Hwsgk A3, B3t %o Fr. 1, Fr. 2, Fr. 5= 50 xg/ml, 100 zg/ml <
Al =Ao] vebgth Fr. 33 Fr. 49 dA gl & adipocytesoll ®la] A =& o] AASA 24
He 235 FAsdY =3 Fr. 63 Fr. 72 TG 3 S A= &%) YeluA &t
(Fig. 67).

o] AxE A 3str] Q&) isopropanolZ FE3Fe] 490 nmolA FHFEE =AH3I AFRE 1
g 680 FASATE Fr. 3& 50 xg/ml, 100 xg/nl HEZNA g3t o, adipocytesoll Hla|
A=A 0] 247k 64.0%, 81.8% & TAFH ATk (P < 0.05, P < 0.01). =3 Fr. 42 100 xg/ml &
SoflA A stH-S i, adipocytesell Hl&| A|WFHo] 65.7% FAE= BHE FASAT P <
0.0D).
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Preadipocyte TNF a 10 ng/ml

70% ESL 50 pg/ml Fr. 1 50 pg/ml Fr. 2 50 pg/ml Fr. 3 50 pg/ml

Fr. 4 50 pgiml Fr. 5 50 pgfmi Fr. 6 50 pg/ml Fr. 7 50 pgiml
"o 7 : 1 T L%

Fr. 1100 pg/ml Fr. 2 100 pg/ml Fr. 3 100 pg/ml

Fr. 4 100 pg/ml Fr. 5100 pg/ml Fr. 6 100 pg/ml Fr. 7 100 pg/ml

x20

Fig. 67. Anti—adipogenic effects of MPLC fractions from GH-70ESL on 3T3-L1 adipocytes. Two-day
post—confluent 3T3-L1 preadipocytes (day 0) were treated MDI (IBMX, DEX, insulin) with the indicated
concentrations of MPLC fractions every day for 4 days. Cells treated with 0.1% DMSO were used as
controls (adipocytes). The assays were performed on fully differentiated adipocytes (day 7). Lipid
accumulation in differentiated adipocytes was assessed by Oil Red O staining. 3T3-L1 cells were
photographed at magnification x200.
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Fig. 68. Anti—adipogenic effects of MPLC fractions from GH-70ESL on 3T3-L1 adipocytes. Two-day
post—confluent 3T3-L1 preadipocytes (day 0) were treated MDI (IBMX, DEX, insulin) with the indicated
concentrations of MPLC fractions every day for 4 days. Cells treated with 0.1% DMSO were used as
controls (adipocytes). The assays were performed on fully differentiated adipocytes (day 7). The stained
lipid droplets in the cells were dissolved in isopropanol and quantified by measuring the absorbance at 490
nm. Data are expressed as the mean = SD. #F<0.05 versus preadipocytes. #P < 0.05, #+P < 0.01, versus
adipocytes.

@ MPLC-Fr. 3¢ AAd #d FHa dd e Wl

Phaseol 3t #2¢l Fr. 3 (Fig. 45 #Fx)< 125~100 xg/ml 52 AAZ A g4
S o APAEe] HAS olnnE T3 HAQIASQ C/EBPe 9 PPARy o] fxA wd 9
CIEBP o o} o] AWM Z #3lo] #ste= HARIAR] SREBP-1 f37 Mdo] 55 oEZXH O
2 ATt E=3F olE AARIA ] o8] 2HET A #ost= fHAQ FAS,
DGAT1, A4t @ubo] #osh= FATP49] fxA @do] Fr. 3 (50 wg/m)ES AHEsdS o
Z}7} 58.7%, 68.9%, 53.8% ZrA3tAth (P < 0.05, P < 0.01). A&2 © & phaseole] FAE O &

s

X %

J

40 #
ol

HE J= Fr. 32 AMAFAH #Aste FHAE 2HFo 2N ARAMEY] TC F34
2 oAsts Aoz d49n (Fig 69).

@ MPLC-Fr. 39 =83 (lipolysis) ## 2=} &3 o] W3}

Phaseol 3 #3232l Fr. 35 50~100 ug/ml =582 A E AHgstygS uw X RS
B9l HSLe] 5 ojEHo=m FUI38lHal, A4t 4stE 2H3te CPT1H Ay A dddS
FAA 7| ZARE A EZ 0] F3]o 40:1 0} PGCle] fxx Wdo] w5 o|EHOE F7}
AT (P < 0.05 P< 0.01). 224 o2 phaseolo] 5o = Fr. 3& AbEs), ksl 4k

2D G ukSo) Fosls FAAE 2@Fo RN AVAZIU TG 4L JAst=E A=
dE o (Fig. 70).

£
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Fig. 69. Effects of MPLC—Fr. 3 isolated from GH-70ESL on the regulation of adipogenesis related genes in
3T3-L1 cells. 3T3-L1 adipocytes differentiation was induced, two days after confluence, by 0.5 mM IBMX,
0.25 uyM DEX, and 1 #g/m¢ insulin in the basal medium containing 10% FBS. And then the cells were
incubated with 50~100 wg/m¢ Fr. 3 for the differentiation period. After 50 h incubation, the cells were
harvested. The levels of mRNA were measured by real-time gRT-PCR and normalized to GAPDH. Values are
represented the mean+SD of triplicated experiments. *P < 0.05, **£ < 0.01 versus preadipocytes *P < 0.05,
P < 0.01, ™P < 0.001 versus adipocytes.
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Fig. 70. Effects of MPLC-Fr. 3 isolated from GH-70ESL on the regulation of lipolysis related genes in
3T3-L1 cells. 3T3-L1 adipocytes differentiation was induced, two days after confluence, by 0.5 mM IBMX,
0.25 yM DEX, and 1 #g/m¢ insulin in the basal medium containing 10% FBS. And then the cells were
incubated with 50~100 wg/m¢ Fr. 3 for the differentiation period. After 50 h incubation, the cells were
harvested. The levels of mMRNA were measured by real-time gRT-PCR and normalized to GAPDH. Values are
represented the mean+SD of triplicated experiments. *P < 0.05, **£ < 0.01 versus preadipocytes *P < 0.05,
P < 0.01, ™P < 0.001 versus adipocytes.
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© MPLC-Fr. 49 A4 ™ A Ed e s

Coumestrol 3+ #2812 Fr. 4 60~100 xg/mD)E AWAEZ HPstHS w] X PAE] A
e oln: ZFa% MARIAQ C/EBPe 9} PPARy f7Ate] Bdo] Hx oEHom ﬂi—s}
a1, C/EBP« 9} o] X]HH]\ B3lo] #odsl= #AFelzFel SREBP-1 &#=be] wtao] =
o)EH o7 st ®EF Fr. 4 100 w«g/mDE Aside ol ol AARIA 93] _ZF_Z‘—:J
e Aol Bosts FAAQ FASSH DGATL, A4k gubo]l #ojsts= aP2¢} FATP4
AApe] w@o| zhzt 68.2%, 47.8%, 57.9%, 58.7% A 7rAs¢th 18T acetyl-CoAZRE 2|9
S FASHE AA o FAS= FAR ACCL AR Wwd T Zastdt (P < 0.0D)  (Fig.
7D). 282492 coumestrole] dfE o A= Fr. 4= phaseole] gf%o] A= Fr. 320+ &
FH7} GANE 2o 7)Zbol os) AMAATA N FHEE FAAES zHFoEN AWM ZUYY
TG 542 Aste AS=E o JHt

25
opreadipocytes
madipocytes
50 B Fr.4-50 pg/mi
BFr4-75 pg/ml
OFr.4-100 pg/mi

BTNFo 10 ng/ml

Gene expression (relative fold)
(4]

05 -

00 - s = ] 2 | =
CEBPa PPARY SREBP1 aP2 FAS DGAT1 AcC1 FATP4

Fig. 71. Effects of MPLC—Fr. 4 isolated from GH-70ESL on the regulation of genes in 3T3-L1 cells. 3T3-L1
adipocytes differentiation was induced, two days after confluence, by 0.5 mM IBMX, 0.25 uM DEX, and 1 48
/M insulin in the basal medium containing 10% FBS. And then the cells were incubated with 50~100 ug/mé
Fr. 4 for the differentiation period. After 50 h incubation, the cells were harvested. The levels of mRNA were
measured by real-time gRT-PCR and normalized to GAPDH. Values are represented the mean+SD of
triplicated experiments. *£2 < 0.05, **P < 0.01 versus preadipocytes *P < 0.05, P < 0.01, ™ P < 0.001
versus adipocytes.

©® MPLC-Fr. 4] A& #A = Ao st

Coumestrol $Hf 232l Fr. 4 (50~100 xg/m)S AWAE AR o ALES] §4
o] ATGL®} HSL9 S¢#dxt wao] 2% ooz Zrlslgch =3 Ak 232 zdsie
CPT1Z ofUA] &AL FAAN7T ZAAGAERS] B3jo] Tofdhiz PGClY 74 2
= ¥% 9EzHoz Zrtettt (P < 0.05 P < 0.0D (Fig. 72). A5 F coumestrolo] 3
Hol gl Fr. 4= Xlﬂ*v‘i—sﬂ, A gk 4bE 9 kgl gefshs fHAE 2HFOEHA A
FAZN TG AL AAsE Ao o4dhth

= o gy
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Fig. 72. Effects of MPLC—Fr. 4 isolated from GH—-70ESL on the regulation of genes in 3T3-L1 cells. 3T3-L1
adipocytes differentiation was induced, two days after confluence, by 0.5 mM IBMX, 0.25 yM DEX, and 1 8
/M insulin in the basal medium containing 10% FBS. And then the cells were incubated with 50~100 ug/mé
Fr. 4 for the differentiation period. After 50 h incubation, the cells were harvested. The levels of mRNA were
measured by real-time gRT-PCR and normalized to GAPDH. Values are represented the mean + SD of

triplicated experiments. *P <0.05, **P < 0.01 versus preadipocytes P < 0.05, P < 0.01, ™P < 0.001
versus adipocytes.

() RAW264.7 A XA PTHS| FHF 24

(h) 70ESL# EASLe| &495 84 v
@ EASL3} 70ESL®] AlE254 =4

th A A 321 RAW264.7 A X E o)
sl gst= EASL®} 70ESL, Al7]1® WD-70ESLe] Al

ol g3l hEAQ

J
>

AEERS 248 B2 ARE 100 /7t S4E e

120

100

Viability (% of blank)
B 3 3

P
(=)

>

I GH-EASL B YS-EASL = WD-EASL

0 1 10 25 50 75 100
Concentration of EASL (pg/ml)

viability (% of blank)

%829 (GH, YS, WD)¢] PTHo]
e dae B
A ekskh (Fig. 73),

=WD-30d s WD-63d = WD-80d

10 25 50 100
Concentration of TO0ESL (ug/ml)

Fig. 73. The cell viabilities of 70ESLs and EASLs in RAW264.7 cells. Cells were treated with vehicle (DMSO)
or indicated concentrations of EASLs and 70ESLs. Forty—eight h after treatment of extracts, cell viability was
measured by Cyto X™ cell viability assay kit.
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@ TOESL¥ EASLe] NO9| A4 <A &% Bl

GH-70ESL¥} YS-70ESL-& NO A4 Asfj&/do] e wkeo] WD-70ESLS 50 s g/mlol A
36.3%, 100 s g/mlellAl 67.3% & NO BA-& AAstAth E=3F YS-EASL# WD-EASL-> NO A
4 Asddo] w2 WbHol, GH-EASL2 50 pg/mlellA 31.4%, 100 xg/mlel A 50.0% # NO
AL AR (Table 24). 23422 YS= NO A Al &A4o] glem, WD 70ESLe],
GH= EASLelA NO A4 oA 45 dehfisi. met WD-70ESLL dujde= 4=
o], GH-EASL+= dtid o= Hls45do] NO 44 A4S vebd Z1og FSHTH

@ T70ESL¥} EASLS] ROSe] &2 A &5 Hlu
Al MY & FFJ] FAS TOESL, EASL2 25 50, 100 xg/mlolA ROS &4 AAst
s 5

Rew, GH-70ESL¥} GH-EASLe] t& #FF9 JFUET axx o=z ROS H4& AAAH
(Table 24). Awr& o= 70ESLe] EASLE T ROS 2 dA|so] =2 A ZHE HZE7MH 35
E5% ROS 24 Aol AAIN 70ESLe vt 8 A& ez kaempferol B A ==
o]a& gt o] ROSS 2 AA|50] &3 AR ATHG

Table 24. Effects of various 70ESLs and EASLs on the NO production and ROS
accumulation in LPS—induced RAW?264.7 cells

Inhibition of NO production (%) Inhibition of ROS accumulation (%)
sameles 50 pg/ml 100 yg/m| 50 wg/m 100 g/m
GH-70ESL 9.7 £ 1.9 248 £ 2.8 71.6 £ 3.2 81.2 £ 1.7
YS-70ESL 0 0 499 £ 1.3 70.4 £ 4.6
WD-70ESL 36.3 + 3.8 67.3 + 6.6 50.9 £ 3.3 71.9 £ 2.0
GH-EASL 314 £ 1.7 50.0 £ 4.5 52.3 £ 8.7 61.0 £ 1.4
YS—-EASL 29+ 14 19.6 £ 2.6 48.4 £ 2.7 57.0 £ 3.9
WD-EASL 85 £ 0.6 20.6 £ 2.6 43.0 £ 8.2 56.0 £ 5.2

o2+ NO A4 oA 2 ROS %37 oAlss =5 Ul WD-70ESLe] 4847
A=2] NO A4 <Al 81 ROS %2 dAlse AUt (Table 25). NO 44 A%< 30
B 63LH 2> 2 Aot glou, Aujrizte] Aojl gk o B0LR)ANA tha FasATh
ROS =4 Alex 63LdF oA 7Hd =iL, o] F BA] Zastit

e e

_l

Table 25. Effects of WD-70ESLs having different cultivating durationon the NO production
and ROS accumulation in LPS—induced RAW264.7 cells

Inhibition of NO production (%) Inhibition of ROS accumulation (%)
Samples
50 pg/ml 100 pg/ml 50 pg/ml 100 pg/ml
WD-30d-70ESL 37.4 + 2.3 72.4 £ 4.2 152 + 2.4 291 £ 1.7
WD-63d-70ESL 40.9 £ 3.7 714 + 2.3 31.0 £ 2.1 492 + 2.8
WD-80d-70ESL 33.5 + 4.3 56.7 + 2.3 255 + 29 32.8 £ 0.1
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(1) "l 27134 33E coumesrtol, isotrifoliol, phaseol ¥ F 3 FFEE9 in vitro B
g4

EASLol 393 EHZI3A4 e = 7}10L 2o FgHEes UJeElE AL coumestrolo] W,

isotrifoiol®} phaseol® &f3tx gom, B AT Elo] EASLE HE 0]% GdstEEs Est
Rk =R A AFE FE FREAAL, Slgma/\Pi—rEi T Fdol FFdte FFES

o] o 71A] A A E el Aol st in vitro A EAH S = oo}git‘r.

HCY

(8]

OCH,

Coumestrol Isotrifoliol Phaseol

Fig. 74. Chemical structures of coumestrol, isotrifoiol, and phaseol.

(7P Yeast « -glucosidase # 3] &4

HZ7l% 33E29] yeast « -glucosidase A3l &3S A E A3}, coumestrol, isotrifoliol,
phaseol®] ICso #< Z+2+ 5.6 u«M, 23.0 M, 261 ¢M=E w-$ 73+ o -glucosidase A& A
< YEeErdth

80 20
20 4 ¥ 80
70 4 7o 4
ey )
& a0 . & e 2
= [
;g 50 4 L3 _-_g 50
£ £
E 40 4 E 20
20 a0
20 - 20 A1 -
10 T 10 T T T T
0.1 1 10 0 2 4 &
Phaseol Phaseol

Fig. 75. Yeast a—glucosidase inhibitory effect of phaseol isolated from soy leaves.

(1)) LDL-%4ts} A s &4
Coumestrol, isotrifoliol, phaseol® 3§74 R-F3F FY 34/ s3gE2 LDL-2Hst A 3] %P*
S =H3sle] & 259 AT stg o Coumestrol, isotrifoliol®} phaseol2 10 M FZolA 244
84.3 = 0.1%, 826 =+ 19%, 18]x 859 + 1.4%% 73+ LDL-4F3} A4S Vel

AL,
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ICsop k<2 coumestrole] 4.2 pMeo]al, isotrifoliol 2 4.5 M, phaseol °©] 2.7 M= phaseolo]
coumestrol®} isotrifoliol Xttt 73k LDL-4H3 AsiZAHLS YeERHUT (Table 26). =3
kaempferol= ©i-¢- 73+ LDL-4F8} A& &4 & el Sl

Table 26. LDL-oxidation inhibitory activities of compounds isolated from soy leaves

LDL -antioxid ant effect of Coumestrol LOL-antioxidant effect of Phaseol
100 100 -
0 1 B
S g o
5 5
= =
= —s— | Dl-geadaton IC,,= 42 uM 1 —e— LDl -cdstion IC, =2.7 uM
T 3 1 &= & 7 % s %1 1 31w 1w
Coumestrol [} Phaseol |}
Compounds Purity of Inhibition of LDL-oxidation (%)
compounds 10 uM 100 uM ICso (M)
Apigenin 16.0 =+ 2.0 -
Apigenin—7-0O—-B—glucoside - 33.6 £ 0.5
Afromosin 83.3% - 03+ 14
Coumestrol 95%> 84.3 = 0.1 9.2 £ 0.8 4.2
Daidzein 98% - 11.7 £ 0.9
Daidzin - 89.4 £ 0.4 62.1
Formononetin 99.1% - 0.1 £ 0.2
Genistein 98% - 75.9 £ 0.1
Genistin 97.3% - 442 £ 0.5
Genistin—5,4-methyl ether 87.3% - 9.4 £ 5.2
Glyceollin IV 95%> 48 + 0.4 - 43.0
Glycitein 97% - 19.1 £ 1.1
Isotrifoliol 95%> 82.6 £ 1.9 - 4.5
Kaempferol 90.6 £ 0.1 98.4 + 0.4 4.4
Ononin 73.1% - 0
Phaseol 95%> 859 + 1.4 - 2.7

(th hACAT A&
Coumestrol¥ phaseol®] hACAT13} hACAT2 Aa|&A-2 [1-"C] oleoyl-CoAT} cholesterol-&
714 =2 sto] Brecher & Chane] WH& A4 FA3to ZA3F9 . Coumestrol, isotrifoliolS 3
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Inhibltlon of ACAT1 (%)

ghale] Fo| F-HHE 3FEESLS hACAT], hACAT2o] thdt Asj&Ado] w9 ekt wbd
phaseol> 75 uM FXolA hACAT1, hACAT29] &AHE& Z7Z 54.9%, 58.2%% A3l sFH 1L,
hACATI1, hACAT29) otk ICsy 7t 242 61.2 4 M, 52.8 uMZ SHE= T
Table 27. hACAT1 and hACAT2 inhibitory activities of compounds isolated from soy leaves
100
]
* €%
e
S ©1
=L
]
? 2 .
5
- E 0
L ]
T T 0 T T
10 100 1000 1 10 100 1000
phaseol (uM) phaseol (ui)
Purity of Inhibition at 100 uM (%)
Compounds
compounds hACAT hACAT2
Apigenin 18.9 £ 0.1 9.8 + 2.1
Apigenin—-7-0—-B—glucoside 0 2.0 £ 0.6
Afromosin 83.3% 3.0+ 04 0
Coumestrol 95%> 9.5 £ 0.9 4.4 £ 2.2
Daidzein 97.1% 54 £ 11 3.5+ 15
Daidzin 0 0
Formononetin 99.1% 6.1 £ 3.2 1.7 £ 0.6
Genistein 98% 49 £ 25 27 + 1.6
Genistin 97.3% 0 0
Genistin—5,4-methyl ether 87.3% 0 0
Glyceollin IV 95%> 29.7 £ 1.3 229 + 2.5
Glycitein 97% 25 + 3.3 NI
Isotrifoliol 95%> 14.9 + 0.2 79 £ 1.6
Kaempferol 209 + 0.4 121 £ 1.0
Kaempferol-3—0O-rutinoside 12.8 £ 0.8 54 + 2.3
Ononin 73.1% 0 0.4 £ 1.8
Phaseol 95%> 85.9 + 1.1 67.4 £ 0.5
Plicadin 95%> 0 0
(2}) DPP-4 A &A
Coumestrol, isotrifoliol, phaseol® &7 X3 FA 3 3= LDL-4Hst A& &4
S =Asle ® 289 AH 3R Coumestrold} isotrifoliole] 100 «M EXolA Z+zF 38.2 +

100
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0.8%, 39.7 = 0.8%%] DPP-4 A3j&d-& YElHATE DPP-4+= E=® X84 /e £
Aoyt e Aok fiFES dASFECIH, dAE FolA DPP-4 A|EAH S Y=
e o] d4HA YA &vh whA 9o Table 22014 53 EASLe] DPP-4 A3 &4 &
H 2713 33&E9o Iy AABA7 e Aox ATt %3+ apigenin-7-O- B -glucoside
9} kaempferolo] Hlw 2 7+3F DPP-4 A&l &4-S Ve

Table 28. DPP—-4 inhibitory activities of compounds isolated from soy leaves

Compounds Purity of DPP-4 Inhibition at
compounds 100 UM (%)
Apigenin 6.6 + 0.31
Apigenin—-7-0-B-glucoside 358 + 1.4
Afromosin 83.3% 18.2 £ 1.0
Coumestrol 95%> 38.2 £ 0.8
Daidzein 97.1% 0
Daidzin 0
Formononetin 99.1% 1.8 £ 1.0
Genistein 98% 3.3 £ 1.3
Genistin 97.3% 0
Genistin—5,4-methyl ether 87.3% 51 15
Glyceollin IV 95%> 6.2 £ 1.1
Glycitein 97% 0.2 £ 23
Isotrifoliol 95%> 39.7 £ 0.8
Kaempferol 39.6 £ 6.1
Luteolin 23.2 £ 25
Ononin 73.1% 0
Phaseol 95%> 14.4 + 0.1

AL Ak-22 oA PTHO AW &< (lipid absorption) A3j &3 A

APATE Tl tASSET #d Ay 7HA gAdel s 52 245 WEhd s GH1-102
A WD-105¥ % + FE< 70ESL¥# EASLe AW & A8 ax& A staA st

C57BL/6) &4 v E tixwd 2 /9 AP+ E GH1-102d-70ESL+*, WD-105d-70ESL
TOE A OFCE YR, A F A3 as4Hd A 18 /\17} s AAANZA. 2 MY
Adde 237 A8E 500 mg/kg body wtoZ A FoJsta 30 ¥ F corn oil (C8267,
Sigma) 250 pl& AT Fosted Ad F5E FEAH o= ‘:‘E1 zkzk 0, 1, 2, 4 AIZE 39
Soke} A FoA ARG AFHS EF TGE =HH3Hth. GH1-102d 70ESLE] Fo =2 corn
oil& Fofstar 1 AR Fo tizxaol Bls|] dd%5 FHAAY v57F FYHoE 16.3% 4
HRom, 2 AR A &= QT (Fig. 73A). ¥HHo WD-105d-70ESLe] Fo 2 FAAYL §%
7F ta AaEJd oy, Folde vEA ettt (Fig. 76A).
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O dAZ 99 22 o= GHI-102¢9#H 3 WD-1059% Fe EtOAc FEE<I
EASLoll tigt X% & A&l &35 ARt sttt ojuf FPAHETo=ZE AWF5 A 3|
A2l Xenical& AFL3F9 T GHI-102¥ 8 3 WD-105¥9 3 ¢] EASL-S 200 mg/kg body wto. 2 =
o Al GHI-102¥ 3 EASLe] WD-105¥3 EASLETH f @302 Au =28 JA5H o,
corn ol FAsta 1, 2 AZF & dizT vE 8% SAAAY FE5F 47 19.6%, 15.9%%
A7tk (Fig. 76B). O‘EMEHZ?OI Xenical2 50 mg/kg body wte.2 4 FEAsHI, FU

3% 27 corn oll& FHtal 1 A FEROE 2 AR Fo Bt aRFo g FAAA
& dAlstA

o] 7 A3 Ax=HE T0ESLEt+= Hazkd & $dol &2 EASLe] ¢ &3
Aoz A FFE Addste As gdstd e, 70ESLHA EASL°1 @%ﬂv“f A=
coumsterol®] &&F-< HPLCE ol&3ste] FAsto, H=71aA =2 & AF A
E%o AUBAES UFsAnt (Table 29 =),

220 600
200 - 500 -
180 - A00 -
a
'—
[
E 160 2 300 -
s o
a =
=
140 - 2 200 - a
x —4— Control
—+—Control " = GH1-102d .
L. -m- GH1-102d e - WD-105d
WD-105d —— Xenical
100 - : : : : 0 : : .
Oh 1hn 2h 4n 0h 1h 2h 4n
TO0ESL EASL

Fig. 76. Effects of 70ESLs (A) and EASLs (B) on lipid absorption in C57BL/6J mice.

o}, mfe-2mdoA PTHY W% (glucose tolerance) &3

T GH1-102¢ =] 70ESL¥ EASLel 93t Wds BHE Hlu AAS LA AT
C57BL/6] &4 up$2=5 oz, GHI-102d-ESL7 (500 mg/kg body wt), GH1-102d-EASL+
(200 mg/kg body w2 Al o2 UFri 10 4 Bk AEE FoHh 10 € 3, glucose
(G7021, Sigma) 2 g/kg body wt& +74 Fo93sta, 0, 15, 30, 60, 90, 120 ¥ % Z} o] npg2
o] mE] oA §°“ 8 A E3tar glucometerg o] &3t dds SAHAT. 1 A3, GH1-102d9
70ESL3} EASL =% U952 I4AI7]H, 70ESLS glucoseE Fo3tal 15, 30 & 5 9
FEE 47 26.2%, 9.4%% ZFAAF a1, EASLS Z+Z; 19.3%, 20.6%2) Z:Li/‘]ﬁ EASLo] ESLX
o} GRS Udso a3A8YLS AT (Fig. 77). T3+ 70ESL2 15 & o g3 (220
mg/dDoll ®ls) 30 & Fo ddaF (259 mg/mbho] F7Fstdtirt oAl % ?‘& W EASLS A
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Fig. 77. Effects of 70ESL and EASL on glucose tolerance in C57BL/6J mice.
Zt AIARAFTES o] L3 HE7E 13F £8 PTHY AAY =4 9 9 A3}

25 AA

(D PTH A&, 95ESL¥ EASLY| AZF &4

HE713 13F &9 PTHY AR D 9 M a5 AAs7] ¥ste] C57BL/6] mice
o IA|WHolZ GnE fstar, FY 95% EtOH —Zr%% (o]s} 95ESL=E ®%7|shH¥ F
EtOAc &% (o]3l EASLE :#7]3hHo] H7te 2ol& AHAAZIHA in vivo A T4 2
s EF5 HuAdPES TP

A T TR FEE A8 95ESLI EASLo thsl| analytical HPLCES o] &3la] A EEZ QI
coumestrol®] %S EA3th (Figs. 78 & 79). HPLC #4418 98} Shimadzu LC-10A series

HPLC system< AR&3l33 L
2.7 um< /\P%é]"’d‘:]'
= ARAHE FAd &

, HPLC Z" o & Brownlee SPP C18-MS-II column (4.6 x 50 mm,
PLC ofgfl 3 1o FEAISIA T 95ESL¥ EASLo] 3
A &2l coumestrol®] 3HaF W& 1 : 1.94 ©]At} (Table 29).

—Q—i }_7‘] o -,—r-o]-

HPLC analysis condition Solient slifion mathicd
HPLC apparatus - Shimadzu 10A vp Time Solvent B (%) | Solvent C (%)
Pump system : Shimadzu LC-10A vp with binary pump - -
Auto injector - Shimadzu SIL-10A vp 0 2 3 HOGRIR
Detector : Shimadzu SPD-M10A vp (PDA detector, 254 nm) 15 70 30 gradient
Column : Brownlee SPP C18, 4.6 x 50 mm, 2.7 um 20 20 30 gradient
Flow rate - 1.8 ml/min >3 100 Siont
Sample injection volume - 5 ul grediert
Flow solvent B: 0.1% Acetic acid in Water 275 100 Isocratic
Flow solvent C : Acetonitrile -
30 95 5 dient
Elution method: 2013-soy leaf Ex-30 min-1.8 ml c i
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Coumestrol

Coumestraol

Fig. 78. HPLC profiles of 95ESL and EASL.

Table 29. Coumestrol contents of anti—diabetic experiment samples, 95ESL and EASL

Samples Rt of coymestrol Peak area” Coumestrol (mg/ml)* . Coumestrol .

(min) in sample (%)
95ESL (10 mg/ml) 14.04 1199124 120.49 1.21
EASL (5 mg/ml) 14.00 1167281 117.31 2.35

*The values are means of duplication.
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Fig. 79. A standard curve of coumestrol.

OSESL¥} EASLOIF ZetnicolS 2 sl §3& Z4E Ash EASLY & Fepnnol= §
#Fo] 95ESLe] 3.45H o]glem, EASLe] & #l= $haFe 95ESLS| 1.23¥) <]+t (Table 30).

Table 30. Contents of total flavonoids and total phenolics of 95ESL and EASL

Total flavonoid Total phenolics
Samples (mg Quercetin equivalents/g) (mg Gallic acid equivalents/g)
95ESL 136.7 77.3
EASL 471.8 94.8

“The values are means of duplication.
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Fig. 80. Standard curves of quercetin for total flavonoids and gallic acid for total phenols.
(2) 95ESL3} EASL®] in vitro &4 2 gy &4 =34

95ESL¥} EASLO ZXE H| 2713 33Eo 1§ RIS ns

1HE7] 918 95ESL 554 ol
o] CHClz& #71e & &9Z2d7|E ol&st &l &3 %

of
ol

H

o2 CHCh #8&<5 4t
95ESL, EASL ¥ 95ESLe|] CHCl; &g =ol thgt LDL-4k3} A 3|4 % DPP-4 A3|&Ad & SH

34t} (Table 31).

LDL-4tsl A& (80 pg/mhe CHCls ¥2E (86.5%) > EASL (77.5%)> 95ESL (63.7%) <=
o2 =A vebgth =3I 400 xg/ml wXolA DPP-4 AsjFAE CHCl; £8E (55.1%) >
95ESL (33.2%) > EASL (31.9%) w22 A Yelgth ol e A2 HE FEEC] FFdte
LDL-4t3} A s &4 3 DPP-4 A& nlwz nIAELY Aoz d=dc)

Table 31. Inhibitory activities of 95ESL, EASL, and CHCIs Fr. of 95ESL on
LDL—-oxidation and DPP-4

Inhibition (%)
Samples
LDL-oxidation (80 pg/ml) DPP-4 (400 pg/ml)
95ESL 63.7 £ 0.7 33.2 £ 1.6
EASL 775 £ 0.5 31.9 £ 3.0
CHCIz Fr. of 95ESL 86.5 £ 0.5 55.1 £ 0.6
Positive control 41.3 £ 0.1 (BHT 2 uM) 54.0 £ 2.1 (KR-62436 0.5 uM)

Q) T FERDIA PTHY AAY 7t4 L F 23 55 14 A7

12

&% &<l C57BL/6] (SLC, Shiwuoka, Japan) 4 F&, €A nl¢22 1 FL0 Ad5EA 3
7ol ASAIZl T Aol (ND), Aol (HFD), FY 95% EtOH F&=& F
(95ESL), &9 EtOAc F&%& Fol* (EASL), Pinitoli (FAZY 5722 UF+At} (Table
32). C57BL/6J miceoll 95ESL3} EASLo] 33t 2]o]of| coumestrol & 7|FO0 2 F&o] Fo
== 7}z 95ESL 1% (wt/wt diet)2} EASL 0.56% (wt/wt diet)S 2o]o] H7lsle] A2 A %o

5
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o, ¥dxTozEs d9 /A Eee Fu SR 4HI A4V ASYLEL! pinitold]
FEFE 015% Wiwt dieE AAANZAT SBAEL 12 7 B dPsgon, a5
W, BAFozH FozRE HEIT Z3t A PTHC tis 7|54 dFstus 33
o,
Table 32. Experimental design of the anti-diabetic effects of 95ESL and EASL

Groups n Dose of samples in diet (wt %/wt diet)

ND' 10 Normal diet" only

HFD? 10 High-fat diet® (HFD) only

95ESL 10 HFD + 1% ESL (95% EtOH extracts of soy leaf)

EASL 10 HFD + 0.56% EASL (EtOAc extracts of soy leaf)

Pinitol 10 HFD + 0.15% Pinitol (CnF Co.)

'Teklad Global 18% Protein Rodent Diet (2018S, powder type, Harlan Laboratories, Inc);
’Rodent Diet with 60% kcal fat (#D12492, powder type, Research Diets, Inc. New Brunswick, USA).

@) AT A%

C57BL/6J miceE o] 83t AXETL FYo| 95ESLI EASLES HAAIZ dgzx4d 9 Higt 4

F AdoA 11 F31e AF %5}% Hlwatgeh A3 A C57BL/6] micee] A=< 19 ~ 21
g ol 11 F &<t Aolnks HAHF B2 NDT9 A2 6.5 g SV, AW
2lol& Agd24% HFDw 20.7 g0 & AAT AF F7HE BAoh o]o Hl3) 95ESL+2 16.5 g,
EASLT2 16.3 g2 HFDT 3 Hluste] AlF F7F&o] <F 20% 4 otk (Fig. 81, Table 33).
A z7?l Pinitolatol]l 713 Pinitol& F74 £ Tl 28Ho] v Hd d3d4st A
© 2 myo-inositol®] FZo]A &A1 chiro-inositol?] 3 BkA:ol methyl”]7} & ether 3}t
0]1’/} chiro-inositols F=W oA Fo A E9& 2HE & 9o, chiro-inositol©]

AA A EA3I= FEfQ pinitol= Insulin-like effect (1&d FAF e F3) G743}
ﬂ%— e Ao Rus ot

N

d

foi —|~ M Ho

Table 33. The effect of the supplementation of 95ESL and EASL on body weight gain in
C57BL/6J mice

ND HFD 95ESL EASL HFD-Pinitol
Initial (q) 20.3 £ 0.6° | 195+ 0.2 | 205+ 0.1° | 20.1 £ 0.3° | 19.6 + 0.3°
Final (g) 26.8 + 0.6° | 40.2 + 0.8° | 37.0 £ 0.6° | 86.3 £ 0.7° | 36.7 + 0.4

Weight gain 6.5 + 0.2° 20.7 + 0.8° 16.5 + 0.6° 16.3 + 0.6° 17.0 + 0.2°
(9/11 wk)

Values are represented mean + SE, n=10. *°°Means in the same row not sharing a common letter
superscript are significantly different (/<0.05) between groups.
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Fig. 81. The effect of the supplementation of 95ESL and EASL on Body weight in C57BL/6J mice. Values
are represented mean + SE. #P°Means not sharing a common letter are significantly different between

groups (P < 0.05).
G) &7 F=F W3t 9L 82 #F

C57BL/6] mices o|&3}a] 95ESL3} EASLS 12 3+ AAA & B4 A 7 (iven), A&+
(pancreas), E-5x4} (abdominal fat), &% (muscle) 5 & #A71¢ F#F H3E AN &Y}
of §¢ow AFGH A Z4 AV FAE AR (Fig. 82, Table 34).

Fig. 82. Representative photographs of liver, pancreas, muscle, and abdominal adipose tissue from each
group are shown

ND HFD 95ESL EASL Pinitol
Abodominal
adipose tissue
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HFDw 9] rx2 F#2 NDwoll Hl3] dA3] F7ieAnt. 9 95ESL-9| 1t=x2 F
HFD ol B3] =Fo]l7} ¢lslth HFDEel B8] EASLT 3 Pinitolie] kxR 9] F#ko] 7hA
Aes RO, 982 ¢l

HFDZ¢ #HA Z==Zo NDo| Hla& Soxdosw Zr7¥<x, HFDE, 95ESLE, EASLT,
Pinitoli 2+ 7 FA 9] o2 Aol& gl

ZE&z2Ho FHe BE FoA A9 H|ZF F7] @ TAZS Uedo] & Aozt Yth

HFDT o] A%z A= NDFo| nvls] A3 =714 (P < 0.05). 3-8 95ESLT 3
EASL<, Pinitoli2] A rz2le] RAE= HFDwol Bls) 7Hastgloen, £3 EASLT-S HFDol
Hlg ooz Az el FAZ AU (P < 0.05.

N
=

Table 34. Effects of the supplementation of 95ESL and EASL on organ weights in C57BL/6J
mice

ND HFD 95ESL EASL Pinitol

Liver (g) 0.81 + 0.01° | 1.03 + 0.04® | 1.02 + 0.02 | 0.95 + 0.02% | 0.97 % 0.01°
Pancreas (g) 0.11 + 0.00° | 0.18 £ 0.01* | 0.17 £ 0.00° | 0.17 £ 0.01® | 0.17 + 0.01°
Muscle (g) 0.31 + 0.01® | 0.31 + 0.01® | 0.31 + 0.00* | 0.31 + 0.04* | 0.32 + 0.01°
Abdot?;i:uae' ?g)ipose 0.26 + 0.02° | 2.01 + 0.07% | 1.66 + 0.07®® | 1.50 £ 0.13° | 1.80 % 0.10%

Values are represented mean + SE. *"°Means not sharing a common letter are significantly different
between groups (P < 0.05).

6) Wepel Asstn 24

HFDt 272 NDoll vl3l foldo 2 w2 59 plasma profile (glucose, HbAlc, Insulin,
TGS vEbor, 95ESL3 EASLFolAE 12 F e Al Fojo o&) dudsrd np$
oA gzAo] dojue AS gt (Table 35).

95ESL+*, EASLT 9] glucose 5= FALS gloy HFDWZFEY 242 13%, 5% A E
KA, gt AL (HbAle) %+ 95ESLT 3 EASLT 25 FoAH o2 77t 13%, 17% T4as

A

Insulin &%+ HFDWjx o ®ls] 95ESLit, EASLiollA ZH2; 53%, 40%% o8 = i
= A

b 7159 AEQ] GOT9F GPT v%+& HFDu=xwo Hlal 95ESL*, EASLwo| el o= 7t

2%tk (Table 35).
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Table 35. Effects of the supplementation of 95ESL and EASL on plasma parameters in
C57BL/6J mice

ND HFD 95ESL EASL Pinitol

Glucose (mg/dl) 93.9 + 3.1° 203.7 £ 3.9 | 178.0 + 8.5%® | 193.0 + 6.0% 171.2 £ 9.1°
HbAlc (%) 4.6 + 0.1° 5.4 + 0.2° 4.7 + 0.0° 45 + 0.1° 45 + 0.1°
Insulin (ng/ml) 0.5 + 0.0° 1.5 £ 0.2° 0.7 £ 0.1° 0.9 £ 0.1° 0.9 £ 0.1°
TC (mg/dl) 149.7 + 52% | 168.4 + 5.6° | 161.4 £ 52%® | 136.3 + 11.0° 98.2 + 9.6°
TG (mg/dl) 20.8 + 3.9° 67.6 + 11.4% 94.2 + 7.4° 57.2 + 5.5° 50.0 + 5.4°
GOT (IU/L) 113.8 + 10.0* | 120.0 + 8.12 87.1 + 3.4° 721 £ 1.2° 67.0 £ 1.9°
GPT (IU/L) 68.9 + 4.7% 71.4 + 6.3 472 £+ 1.8° 54.8 + 1.9°° 50.5 + 2.3°

HDOL-C/TC (%) 0.44 + 0.05 0.36 + 0.08° 0.41 + 0.018 0.56 + 0.10° 0.58 + 0.04°

Values are represented mean + SE, n=10. #®°Means in the same row not sharing a common letter
superscript are significantly different (2 < 0.05) between groups.

M AF =39 FHETH #F
H A z2AS H&E A3t H A9 islet Z71S #ZsR T H Ao A islet mass= 95ESLT 3

o=

EASL#ol A HFDtl 2ol Hl&] a4 02 7l AL B2t =3 A=< Pinitol
T A% islet mass7t 719 AL #FE YT (Fig. 83).

Pinitol

Fig. 83. Histology of pancreas with H&E staining in C57BL/6J mice (Original magnification 400x).

@) AZ=zHNA AHEHGA o7 e Td

-r] o ="

zaolA Qled wide] Bde NDwol Hel dASA Zad wkd, HFD-ESLa 3
HFD-EASL ol M= et @ide] @do] HFDT o s dAsA S7FH AT (Fig. 84).

gz AEd Bude] BHS BA3Y] 98 WA YASAY. 1 A3} HFD
zZ
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Fig. 84. Histology of pancreas with insulin IHC staining in C57BL/6J mice (Original magnification 400x).
9) 2tz A=A FHSZH B3

AgzA 2z e] HEE 94 A3, NDEol wa) HFDRzZ oA xAe Aw %4
“—‘Ol s om, HIDHERe A% 2&el s A $2ol vsd 2e Baatgch
W EASLZ-S HED@ol ms) 1zde] A% S3Hol gast Ae SAsgon, Agzze

92 2] £ FopAE 28 FANAT, BESLZAAE AW BES AL BAE AL
shelatgd ok, EASLOl nlalA ztzz el A %3 zha E9E i HolAE Aoz Bt
(Fig. 85). o= @F FAAL] $57} EASLEOIA BasE A% 4gss Aot

ND HFD 95ESL EASL Pinitol

Fig. 85. Histology of white adipose tissue and liver with H&E staining in a HFD-fed C57BL/6J mice.
Sections from liver was stained with H&E staining (Original magnification 200x).

(10) 2t =S =ZA &F A

7 2204 24 FFe HDHET 35 NDZol wsl 2924 4ol foxo
AU, ol Aol A 28 Fiol A AH Mol F¥ CHBLI) miceol
A Qgdo]l FPnA FHBAHN AUD A5 FTL BIG MY AT AN Az

121



olty. HFDtjz=w*oll wl3s 95ESL+*, EASL+, Pinitolwte] S|4 o] 14~17% S7HEA &

o felge A

o

Glycogen (mg/g of liver)

ND HFD 95ESL EASL Pinitol

Fig. 86. Effects of the supplementation of 95ESL and EASL on glycogen content in C57BL/6J mice. Values
are represented mean + SE. *°Means not sharing a common letter are significantly different between groups
(P < 0.05).

(A1) £&¢] o -glucosidase &4 =3

Dun X EAZ o -glucosidasee] A AsE o] w@o] ALE T Utk wakA z+ AFe]
AU« -glucosidase2] A4S A3t vlws] Rt (Fig. 87). HFDF 2] « -glucosidase &4
o] & o vl FYgHoZ EHtom, 95ESL+FH EASLT-S HFD<oll B8] « -glucosidase®
g0l NDEH vl =gk 502 25~27% Yol th. E3 Pinitol2 « -glucosidase?] &4 o]
NDZRt} o] Srol HFD thwl 44% #43tich 2, 95ESL3} EASLLS ©48lE 28 &4
Ao] AE4HQl G420 ¢ -glucosidased] 282 Ad|ste] AU TETFo] F4E AAFOZN
A% dads 2Hsta, HvEs dAEte 78S UER I low, o] 95ESL¥ EASLe| in
vitro o -glucosdiase #| 6H AT dx5+= AFo|t).

120 |

100 -

y (%)

ab

80 7
80 |
40
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0

ND 95ESL EASL Pinitol

a-Glucosidase activit

Fig. 87. Effects of the supplementation of 95ESL and EASL on intestinal a—glucosidase activity. Values are
represented mean + SE. #P°¢ Means not sharing a common letter are significantly different between groups
(P < 0.05).
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(12) 95ESL3} EASLE| B33t yds R ded W4 43

o 75 Uds 43
2 F3re] C57BL/6] miceE ©|&3 FZm &% TPl IFHL A= AelolA 105
i}oﬂ g s Ade Adskan. 6 A 4
i 0

T Rl B F 0% 1

2,90 & 2 120 &oll vhe-29] meA

= 5
o Al A3l glucometers o] 83t P WILE FA3HTE Glucose ¥ & HFDU &9
49 v+ w43 FUhstdon, 158 H €99 s5+ 08 @dds=Et 208 mg/d S7ist
o HuAo] Gttt oF d9 vE+= 1201-‘5:77}x] A& o7 Zasgct 08 Ao 7+
kel A7 254 Zpolrt Al ew, HFDW =++o Hls 95ESLw-# EASLto] =5 =3t
A&l 95ESL, EASL+3} pinitola* & HFDEH Z7o "l 15 &, 30 & d3o] vA =4
HAo ™, 53] 95ESL> HFDwell Hlal] F33 i3t Wdss Hetdey, #o4d2 ¢l
ot (Fig. 88)
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Fig. 88. Effects of the supplementation of 95ESL and EASL on oral glucose tolerance test in C57BL/6J
mice. Data are expressed as the means + SE. *® Means not sharing a common letter are significantly
different between groups (P < 0.05).

(W Jded WY 243

C57BL/6] (SLC, Shiwuoka, Japan) 10 8 34 vpl$22 1 U3 2AIAFEL 370 &
N7 F Yz, 95ESLE, EASLE 3702 Rtk tlzee vehide?, 95-ESLEdlE 500
mg/kg body wto 2, EASLioll+= 200 mg/kg body wteZ 10 ¢ &<+ (&5 13) AT —r°4 B
At 104 Fo Fo 5 AlI7F 52F A2 Al7]L insulin (12643, Sigma) 0.5 U/kg bd wts %
01] <0, 30, 60, 90 & B 120 ol wh-2 meloA xHEste] glucometerE o83k @ =
T €9 v5= 2= TolA ZA A7k filth Insulin £ - o
A AaEo] 60 & o €9 w&7F 02 9 &=l Bls) 314%7F &

EE 120 #74A AA3 S7HEIATh 60 ol thzEel wls) 95ESL

—1m
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34.9% F& d3S Btk 95ESLTo] ¢, Jded 5o £ 30&H

A e e B xl
HA. =Tl Blste] FYAS Holx &stoy, 9ESL AlRE §3 ded WA A &
HE 70 = A& HAoF HAY Who| EASLE iz ¥ xo)7F fiSith
120 - Control
= 95ESL (500 mg/kg bw)
100 F = EASL (200 mg/kg bw)

Blood glucose (% of 0 h)
5 B2

[
=
T
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Time (min)

Fig. 89. Insulin tolerance test of 95ESL and EASL. in C57BL/6J mice. Data are expressed as the means =+
SE. ® Means not sharing a common letter are significantly different between groups (£ < 0.05)

9o FE3 Ygds 2 A5l WA AF A= RHE 95ESLTY EASLY B & X3 4
3T % dsd WA N &5l thali A= 95ESLo] EASLE T &332 o] Q.

13) 2gA Azstel 2, A, AF 249 3744 F24 L BU 2 24
Oh A% zH9 ALY 24T Mg AT 24T B3 FAA 2 BA

AZzA e FAx Hd WstE #Fete 287)2S SR ST

- IRS1 F=te] WAL 95ESLT 3 EASLTol A HFDoll Bl3] o=z F7hshRal,
3] 95ESLroll Al 1 ko] F ui ol S7hskth

- FOXO-1 ##AAe] 2dL 95ESLTH EASLTolA 2 ¥deko] AEE Fosix e
HFDZoll Hl&] dA3] Ao, proinsuling] Ins2 FAxke] 2&-& EASLTolA 2% o
2 F7bskdh

- WA o] E3lo] d&FS mIA= Ngn3, Pax4d 12jil MafA 59 FHAe ddS A4

B A7, Paxd A WHd2 95ESLT 2 EASL:FJJr HFD7Fe] F9]& ZFo]lv= HOo|A] &ko
‘/} NEE FAE W == = A4S Byom, 1 ¢ target gene¢l Ngn3$t MafA
FRAAe] BH-& 95ESL 3 HFD Ztoll= Ao 17} Uz gkoton}, EASLT9] 74-$-ol= Ngn3<}
MafAe] Lol FoHo = F7tatdt (P < 0.05).

- Insulin receptor (Insr)¢] W& oke 95ESL#3 EASLitol A HFDHZ7o) Hla) fFojxo=w
<7Fska oL, EASLel ®lsfl 95ESLe] T wf nsro dd o] o @ol F71staith

- R A=, 2E#H 2 o3 Tde] FhE = AT target geneo 2 de{xl pd3e] WL
9SESL¥} EASLS %o 3% o) HFDZZel Ws) @A3) asglil, ot 95ESL¥ EASL

J[m

o|X
N
ol

l
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Fig. 90. Effects of the supplementation of 95ESL and EASL on gene expression related to insulin sensitivity
(A) and B-cell development (B) in pancreas. The levels of mRNA in pancreas were measured by gRT-PCR
and normalized by GAPDH. Values were represented the means + S.E. #®°Means not sharing a common
letter are significantly different between groups (P < 0.05).

(b 2 239 g {32 Td £4

Glucose-6-phosphatase (G6Phase)= 3t ZZo|A FAA A3 FE|327 B HA Y vbx
o GAA AAZA IS = F4o]u, phosphoenoyl pyruvate carboxykinase (PEPCK):
FAA HA Y A A BE= G4 E pyruvate carboxylaseol] €8] A E oxaloacetate’}
phosphoenolpyruvate2 %= = 4o Hastt. CCAAT-enhancer-binding proteins «
(C/EBP o)== B2 #A o 7] ©A9] F ZE FEo]n, Forkhead box-containing protein of
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the O superfamily-1 (FOXOD+= <14Fste] o]a] G6Phasee} PEPCKS] #ZzF &S oA g,
83 FE A EF7tE FE7MES cAMPE 714 A protein kinase A (PKA)E A3 3oz
# G6Phase 3! PEPCKE @At} olggt 7[d& T3ahe], tolAe ZAAFAEY HdE
A A9 Gbphase, PEPCK, FOXO1, PKA, C/EBPa #FHAAE2 WHE qRT-PCRS F3l
st S HAHY dEAH &4 FHAQ] G6Phaseet PEPCKE 95ESL¥ EASLO A
Ao g dryo] 7HAs o, ol PKAS Hdo] fojdoz volxl A #AZ A= A
Bl FOXO13} C/EBPa ¢ w32 95ESL3} EASLTAlA Ao AH3lE o, 79
AT (Fig. 9D).
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Fig. 91. Effects of the 95ESL and EASL on the regulation of gluconeogenesis related gene expressions in
liver. The levels of mRNA in liver were measured by gRT-PCR and normalized by GAPDH. Values were
represented the means + S.E. °°Means not sharing a common letter are significantly different between
groups (P < 0.05).

() AL 239 dF L FAAS ded AT FAAY TE &4

e FUE 3
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kr
i
rlel
K3

=, A oBlgkek Az A EHlElE TNFe9f 22 ol 7l
(adipokine)®] ¥l A€W YEH QA 2 A ded ¥ o] ZhaHE d/le= A8 &
o} ma ol E} o)< gl s JAst= AMEAES EASAIZIT 95ESLHY
EASLS] Eo2 BRIz vt Al Bu8]7} F715+= TNFeo, [L-64, IL-1 F2#9] 2
o] fojdoz AaEoH, oo we} A& F8a Fx2F RS17 [RS22] L] £94
o2 ZF7FE AT =g RS1F RS2 F3AAe] I 259 54 FA4< GLUT4e dd =
ooz S7E AT (P < 0.05) (Fig. 92).
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Fig. 92. Effects of the supplementation of 95ESL and EASL on gene expression in abdominal adipose
tissue. The levels of mMRNA in abdominal adipose tissue were measured by gRT-PCR and normalized by

GAPDH. Values were represented the means = S.E. #®¢ Means not sharing a common letter are significantly
different between groups (P < 0.05).

2t HIZ71% 743 &4 PTHY AAY 243 2L €9 73 a5 3 s, &
ABESH, Hgstd 2-87]% 79

() MIN6 A} HIT-T15 AMlZoA F3% 4 R 283 #d AA9] T3 W3 4

(7)) MIN6 Al Z o)A 95ESL EASLY] &%x A

(D MIN6 Aol 4] 95ESL3 EASLe] AE=4 =4

A Aol Wk MEFQ MIN6 AlEo|A  95ESLI EASLE] AEE5A4-S Hris] Rogth 25, 50,
and 100 xg/ml H%2] 95ESL3 EASLE Z+7+ 24 Azt &< A8 d9s Wl AZ54E Yt
WA &gt (Fig. 93).
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Fig. 93. Cell viability of 95ESL and EASL in MIN6 cells. Cells were treated with vehicle (DMSO) or indicated
concentration of samples. Twenty—four h after treatment of extracts, cell viability was measured by Cyto X™

cell viability assay kit (LPS solution, Korea).

@ MIN6 A 3Eol A 95ESL¥ EASLe] insulin secretion =74

Glucose2] #glol| 23] =zl A&d Eu|aFo] 28] &7}l L, glucose%: 7'4?43}% %
2 ARt glucoseE A3+ Ao 95ESL¥ EASL 100 pg/ml el F=oA < HH] 59|
FhHo 2 F7HESL A, EASLY 9%k <&’ #H]5o] 9SESLE T &34 Olﬁ’iﬂr (Flg. 94).
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Fig. 94. Effects of of 95ESL and EASL on glucose-induced insulin secretion in pancreatic MIN6 B-—cells.
MING cells were seeded into a 24-well plate at a density of 1 x 10° cells per well and grown for 48 h. The
cells were washed twice and preincubated for 60 min in glucose—free Krebs buffer. Then cells were treated
with or without 25 mM glucose, and samples incubated for 30 min at 37°C. After incubation, measured the
insulin concentration of the media (Alpco diagnostics, insulin ELISA kit). *p < 0.05,»*p < 0.01 compared
with control.

128



@ MIN6 Ao A 95ESL¥} EASLel 2]3 f-xx wd W3}

o2 a3A2 QAdEd EHlES Yeh= 100 ug/ml o] F=olA] 95ESLI EASLS] PA
SE=Ao 3 @A LTS MING A Zo|A B 95ESLI EASLE] X go )3 Insr
¢} IRS1e] "do] Fo)AH oz FUstAal, EASLe] A2 Is)] IRS1 o= RS2} Ins2 /3
ZHe] o] axdow FrtE T (Fig. 95).
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Fig. 95. Effects of 95ESL and EASL on gene expression in PA-induced pancreatic MIN6 B—cells. Cells were
administrated 0.3 mM PA with or without of WD compounds for 8 h and then harvested mRNA to be used

in gRT-PCR. *P < 0.01 compared with non-PA group. "P < 0.05, P < 0.01 compared with PA
alone—treated group.

(\}h) MIN6 A2 A HlZ7}% 3+gHE (phaseol, isotrifoliol, coumestrol)e] %= A4

Isotrifoliol Coumestrol

Phaseol

D MIN6 A3z A H|Z7}% 83E (phaseol, isotrifoliol, coumestroDe] AlEZ =54 =4

H 27} 3}3HE (isotrifoliol, coumestrol, phaseoD)2] MIN6 A|ZoA 2] AEZA = Ao
H A s 9gS BESA T coumestrol# phaseol 100 uM7EA] MIN6 Al Zo A 54 YER
A e3kar, isotrifoliol2 20 uMe] FE=MEH AEEAS UERAH (Fig. 96). Eﬂi?}—& 3}
=9 HIT-T15 AlZo MY NEZZAFMNE 25 8 AHE ol AR O-E HE AlZF 9
Sk golgt AyE Bl ZoE AAFTL
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Fig. 96. Cell viability of coumestans (A) and isotrifoliol (B) in MIN6 ells. Cells were treated with vehicle
(DMSO) or indicated concentrations of compounds. Twenty four hours after treatment of compounds, cell
viability was measured by Cyto X™ cell viability assay kit (LPS solution, Korea). *P < 0.05, P < 0.01
compared with media alone-treated group.

@ MIN6 A 3Zol A4 phaseol, isotrifoliol, coumestrol®] insulin secretion =%

a9 919 AeA EASLL BHAQI Qled #Y5S Yeldnh. o] EASLe =48 F4
A8l H 27l 3+3HE<l phaseol, isotrifoliol, coumestrol Z}z}toll th3l Jd&d HEu]j5S =
3l T} isotrifoliol, coumestrol, ¥+ phaseols MIN6 A Zo| A A *é% et A &&= &

st Qs EH|5E& =43 A3 isotrifoliol 5, 10 uMe] H XA &F& 07 QA&
H%50] Z7}5 1A, phaseol 50, 100 uMe] FxolA FozFoz A&Ed EHlsol F71HA

olo] Hl&] coumestrole &Y Eu]o & WHIE FA= &At (Fig. 9. & "H=Z7%
?é}g«] MIN6 M| ZEo|A 2] Ql&d Eulso EHEE_P & ¥+ isotrifoliol > phaseol > coumestrol2]
golt}, o]# g A= HIT-T15 M EoA HZ7E 35tEe] Jd&d Eulse A3 Axel
Akttt (Data not shown).
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Fig. 97. The glucose—-induced insulin secretion test performed in MIN6 cells. MIN6 cells were seeded into a
24-well plate at a density of 1 x 10° cells per well and grown for 48 h. The cells were washed twice and
preincubated for 60 min in glucose-free Krebs buffer. Then cells were treated with or without 25 mM
glucose, and coumestans incubated for 30 min at 37°C. After incubation, measured the insulin concentration
of the media (Alpco diagnostics, insulin). *p < 0.05, **p < 0.01 compared with control.

(%h) HIT-T15 Al A isotrifoliol? phaseolo] &3t f7dztet @¥fd 2o H3}

@ HIT-T15 M2l Al isotrifoliolell &g FxAte} iz 3 s
T FEE9 AE=E coumestrole] HEstH FEfQI isotrifoliol> HPLC profile o &

O 3¢ 7
EoBe e AA @btk 20 B AP Aoz 4ud 398 AQste 1 @
Fe 2ANE F AARE AN A4E FAel SolshA isotrifoliole] el g

r m ru[o

S
analytical HPLC #4415 %3 Ittt =3 2 Axzlo] dA71x A3 o8 714 A
o] Agj&Ado] coumestrold zbol7} B2 AS &Sk, isotrifoliole] A]&/de] e Hile
BA %t

Isotrifoliol 100 M-S 12 At &<k e & AEE4S e, 24 AZE 59 AE] Al
o= 50 M FEANAFE AEZEAS "}E}lﬂoiu‘r (Fig. 51 =)

HlEFM 3o A isotrifoliol®] PA #% SAol tidh #7344 &3 wde %7‘%‘5}91@. Isotrifoliol
o] AP E HEtAE A Zuto] EA) 5} GLP IR (GLP-19] receptor)®] fFxxte] wdo] 9
2o g F7FEAAL, o]l E}E olEdl BuE xHE3E PKA FAe B x 75 uMoll A #2
Aow Z7IHEJT. 1 9 ded AsADolA Fa3 A48&S 427+ RS, RS2¢] HA=
75 uMell A FejH o w %7}51 A} (Fig. 98).

T3 Western blots o] &3t T@ulde] wd WsE =4 3tk PKA @ g <liks}
Jded BEulE EAsAZIT dEA °l°tt1 2 AFA PKAS FAAe T A {3
o7 Z7}sgomg PKA wmAde] Wal2 =4 wetty. 1 Ax}, isotrofoliole] = @ldl] 2
PKA ©i o] <143ty F7hE = s sttt (Fig. 99).
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Fig. 98. Effects of isoftrifoliol on gene expressions in PA induced HIT-T15 cells. Cells were administered
with 0.4 mM PA for 8 h and harvested for mRNA to be used in gRT-PCR. P < 0.01 compared with
non—PA group. *P < 0.05, **~ < 0.01 compared with PA alone-treated group.
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Fig. 99. PA induced phosphorylation of PKA protein in HIT-T15 cells. Western blot analysis. Cell lysates
were then prepared and subjected to Western blotting using antibodies specific for phospho-PKA and PKA.

@ HIT-T15 M| 3Eo A Phaseololl 23+ fxxtel whld ubd W3}

H27l34 3% 3 coumestrol ThS- 02 ©o kS 3HH3lal = phaseold] PA 5 =
Aol et F12 2 wulgol MaE #H359ch  Phaseol 100 4 ME 12 A]ﬂ ¢ A F
AZE5AE eI, 24 AR 5 A2 Addls 50 1M $EoAFE AZz54S YERS]
o} (Fig. 51 #=).

Phaseol 50, 70 uMe] FXolA GLP-IR fZ#ke] @ddo] dAsA J7l= S, ol w&
IRS1, IRS2 ¥ PKAY fxz 3ol BF fodoz Fr7i= ATt (Fig. 100). =3F PKA o
2ol Qisle: afdow FrhEA (Fig. 10D.
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Fig. 100. Effects of phaseol on gene expressions in PA induced HIT-T15 cells Cells were administered with
0.4 mM PA for 8 h and harvested for mRNA to be used in gRT-PCR. P < 0.01 compared with non-PA
group. *P < 0.05, *#~ < 0.01 compared with PA alone—treated group.
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Fig. 101. PA induced phosphorylation of PKA protein in HIT-T15 cells Western blot analysis. Cell lysates
were then prepared and subjected to Western blotting using antibodies specific for phospho-PKA and PKA.

ol A= RE HEZE7M3A 3$F3HE isotrifoliol, coumestrol, phaseol & W ERMEZ A <l
d Bhles P A7l 23E Hole F3ELS isotrifoliol#} phaseole] 1, o] &9 A<&d
H5 57F+= GLP-1R % IRS1, IRS2, PKA9] -,1—79X]- 3o &3 PKA D‘Hﬂﬂél,] =

s o] Fojxith, ool s coumestrole] o)& Ql&d WHls EAAGL dojupx etk

o
off Mz

O

(2) RAW2647 AZoNe] G5 84 2 2831 Bd AR @

rl
&3
X
A
1

(Oh) RAW264.7 A =Z A4 95ESL3} EASLE| 5 A

@O RAW264.7 Mo A 95ESL3} EASLO| AlZE4 =4

o) A Sl A 95ESLSF EASLS] AMEZAS A3 Bokdh Zhze] FE5ES 25, 50, 100 4
gmeoz sEHE 24 NIt 5 H2staRe 49 95ESLSF EASLE MEZ=A S Holx| &skth
(Fig. 102).

133



-
()
o]

o]
[
T

Cell viability (% of control)
£ [u)]
= =

[h%]
(=]
T

1l

95ESL (ng/ml) EASL (ug/ml)

]

Control

Fig. 102. Cell viability of 95ESL and EASL in RAW264.7 cells. Cells were treated with vehicle (DMSO) or
indicated concentration of compounds. 24 hr after treatment of extracts, cell viability was measured by Cyto
X™ cell viability assay kit (LPS solution, Korea). *P < 0.05 compared with media alone-treated group.

@ LPS += RAW264.7 A3zl 4 95ESL3} EASLe] ROS =2 % NO A oA &5

95ESL¢} EASLe] LPS s tha tha M2 FoA ROS F32 AAlss SdolER U
95ESL3} EASLE 50, 100 xg/ml =2 A8 3RS w LPSTHE A E]lg tixTol nls] ROS
A o] T oEHoE HAF Yot (Fig. 103A).

95ESLe} EASLE] LPS f==Adol tig tAME FolA NO A AAlse olrR o
NO A AS ol AL AHEstA] & SANETE 4.5 Mol vl LPSYHS A 23 thx
oA NOSl AJAdero]l <F SHl  (27.2 4M) Z718tdth LPSE Hgshr] A 3 Az S
95ESLe} EASL-E HAe]$ A3, 95ESL3 EASLS Z+7; 100 wg/mlZ Al wl NOo A4
ol z+zb 14.2 uMF 128 uMZ FAA ZA2s97, 2 oA 95ESLET} EASLo]
NO2| A4 Aol B &xz o]t} (Fig. 103B).
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Fig. 103. 95ESL and EASL inhibit LPS—induced ROS accumulation (A) and NO production (B) in RAW264.7
cells. RAW264.7 cells were treated with various concentrations of compounds for 3 h prior to the addition
of LPS (1 pg/mL), and the cells were further incubated for 18 h. **P <0.01 compared with media

alone—treated group; "P < 0.05, P < 0.01, and ™ P < 0.001 compared with LPS alone—treated group.
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(W) RAW264.7 A E oA 95ESL} EASLo| <3 f2Ae} dulzd e ¥l

@ LPS % RAW264.7 M3l A 95ESL¥} EASLel &gk f-xzr Hd o] ws)

LPS = =4 o RAH= A4 AolE7k1e] &dol 95ESL3 EASLo| mx|= I
S dolxottt (Fig. 103). 95ESL¥F EASLY A2 d=A4 AAE =dseE 49 INOSe<H
COX-2, a8l d5A AtelE7FRIQ IL-6, IL-15, CCL39 L& o] HRtAoE ZHAHYS

o, 95ESLY MIs) EASLS Ael st w @ZAae] waelA Eash UEEA gk
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Fig. 103. Relative expression of proinflammatory mediators. Cells were treated with DMSO or compounds.
After 3 hours treated LPS (1 pg/ml) and 8 hours after treatment of LPS harvested. *** P < 0.001 compared
with  media alone-treated group (LPS-). *P < 0.05, *»*P < 0.01, and ***P < 0.001 compared with LPS
alone—treated group (LPS+).

@ LPS += RAW264.7 M 3ol A4 95ESL3} EASLO| &g whad ik s}
- 95ESL3} EASLell |3k iNOSeF COX-2¢] @i ¥td wgk FdFE=o 454 dAE
ZA-ste &40 INOSeF COX-2¢] wrdo] 95ESL3 EASLel| &3 7HAa=EAorm, 53] 95ESLY
(e}

Hlsll EASL-& Alg] stols of INOSS| 2d A a3 dssiA Fdo (Fig. 105).

- 95ESL¥} EASLel| 23+ NF-k B9} IkBe] ©@hjz bt o] W3l NF-kBe & =
< T g AR dAd #AsteE AAF AR FTEIHA, AU AgAs |
Q3 988 933 Atk NF-xBE A Zd 4o p503} p652] heterodimere} A&l o=z

Bel §A B3P R EASIH AFAH A=l 93 [xB kinase7t &4d3tE o] [kB7}

=¥, NF-xBe 8439 $ & Qo= o]FstA Hol d5WsS f=dte wdx 2d
A

oo ML O ol [T

AA == 71HEs dotRux Western blot analysisE ©] 83t NF-kBE&AE-& ZASIAT 1
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A3t 95ESL# EASLS 100 ng/ml2 A 3L o) 488 NF-kBeh [kBad] 2d o] &
ol Et= AL sttt (Fig. 106).
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iNOS - — e~ Y
iNOS/B-actin 0.28 1.00 0.72 0.4 0.55 0.31

e P

COX-2 -—
COX-2/-actin 0.09 1.00 0.91 0.76 0.86 0.76
B-actin — ——— — ———

Fig. 105. Effects of 95ESL and EASL on LPS induced iINOS and COX-2 expression in RAW264.7 cells. The
total lysates of the proteins were subjected to Western blot analysis, as described under Materials and
Methods. Cells were pretreated with samples at the indicated concentrations for 3 h and then exposed to
LPS (1ug/ml) for 24 h. The ratio of immunointensity between COX-2/iINOS and B-actin was calculated.

95ESL EASL
50 100 50 100 (pg/mL)

LPS (1 pgimL) - + + + + +
P-pES —— W w— N ——
p-p65/B-actin 0.69 1.00 112 0.83 1.13 0.79
p_lKBa I . - - - -
p-IKBuFB-actin 0.3 1.00 113 0.87 1.02 0.84
B-actin T — — — —— —

Fig. 106. Effects of 95ESL and EASL on LPS induced phosphorylation of NF-kB/IkBa in RAW264.7 cells.
The total lysates of the proteins were subjected to Western blot analysis, as described under Materials and
Methods. Cells were pretreated with samples at the indicated concentrations for 3 h and then exposed to
LPS (1ug/ml) for 2 h. The ratio of immunointensity between NF-kB/IkBa and B-actin was calculated.

(th BlZ7l2 33E (phaseol, isotrifoliol, coumestroD9]| 39 = A
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L 125, 25, 50 4 ME AHHY3I}FE W] 50 uMoA 72%2] AEES H YTl wHH coumestrolS
FEHEE A A9, 100 pMolAE 54& e A &gkt (Fig. 107).
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Fig. 107. Cell viability of phaseol, isotrifoliol, and coumestrol in RAW264.7 cells. Cells were treated with
vehicle (DMSO) or indicated concentration of compounds. 24 h after treatment of extracts, cell viability was
measured by Cyto X™ cell viability assay Kkit.

@ LPS % RAW264.7 Aol A4 phaseol, isotrifoliol, coumestrol®] ROS %24 2 NO A4
AA 2%

LPS % RAW264.7 A=A 2] Phaseol, isotrifoliol, coumestrol®] ROS &7 <A%<S <o}
Bt AEZEAo] YElUA e % XA phaseol (25, 50 «M), isotrifoliol (12.5, 25 1M,
coumestrol (25, 50, 100 #M)S LPS % RAW264.7 Al &3S o), phaseol2 50 «M
oA FoldoZ ROS Aeo] ZF4ashe B o (P < 0.05), isotrifoliol2 12.5 xMe} 25 «M
NA FoH o g ROS 2o ZHAHUT 18] coumestrole 100 g MolA Fo&d oz ROS
SHo] ZAHAY Al 7HA SFES 2 5 25 «MelA Hlw sF3-& o isotrifoliole] 7}
& ROSE] =2 Ao a3 dS & 4 AAH (Fig. 108).

LPS % RAW264.7 A Zo) A 2] Phaseol, isotrifoliol, coumestrol®] NO A JA%S Lo}
Bt f9F o] M=ol YElUA 2= FE9A] phaseol, isotrifoliol, coumestrols LPS
5% RAW264.7 Mol A3 o, phaseol2 25 «M (P < 0.0D3 50 «M (P < 0.00D)A
27y fFolx o7 NO Aol ZAAF Y. Isotrifoliol2 125 M, 25 «MAlA F2H o2 NO
o] Aol AR, ¥H coumestrol& ROSE mz7A & 100 # Mol AT & o2 NO
Aol ZAFHAT (P < 0.05. Al 714 ddES 22 = (25 4MoAA vl 39S o
o] HT NO XA Ao &5 isotrifoliol > phaseol > coumestrole] =O. 2 Yo}z QJUTh
(Fig. 109).
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Fig. 108. Phaseol, Isotrifoliol, and coumestrol inhibits LPS—induced ROS accumulation in RAW264.7 cells.
RAW?264.7 cells were treated with various concentrations of compounds dissolved in dimethylsulfoxide for 3
h prior to the addition of LPS (1 pg/mL), and the cells were further incubated for 18 h. *#pP < 0.01
compared with media alone—treated group; *P < 0.05 and ™ P < 0.001 compared with LPS alone-treated
group.
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Fig. 109. haseol, lIsoftrifoliol, and coumestrol inhibit LPS—induced NO production in RAW264.7 cells. RAW
264.7 cells were treated with various concentrations of compounds dissolved in dimethylsulfoxide for 2 h
prior to the addition of LPS (1 ug/mL), and the cells were further incubated for 18 h. The culture medium
was subsequently collected, and the nitrite concentration was measured by Griess reaction. **#/£ < 0.001
compared with media alone—treated group; “P < 0.05, P < 0.01 and ™P < 0.001 compared with LPS
alone-treated group.
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qRT-PCRE &3} RAW264.7 M3 A phaseol, coumestrol, isotrifoliole] LPS % =7dl
o3t AFA AlEFIRIF B4 - HA &= 9FE ZASAT IsotrifoliolE 12,5, 25 ug
ml F=2A483t59e W @5l & EFo] FrtEHe F¥A<1 INOS, COX-2, CCL3, IL-6, IL
189 ¥do] 745t} PhaseolS 25, 50 pg/ml ¥52 A 2)38S o) INOS}F IL-189] &
do] LPSTHS A&k iz vla FoF oz 7FAE 3, coumestrole 50, 100 xg/ml &%
2 AgstglS w COX-2, CCL3 IL-6, IL-18 f+x=te] &3 o] LPSYHE A 2jgh thzxtol H] 3|
skt (Fig. 110),
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Fig. 110. Effects of isotrifoliol, phaseol, and coumestrol on LPS-induced gene expression of
pro—inflammatory mediators in RAW264.7 cells. Cells were treated with vehicle (DMSO) or compounds. After
3 h treated LPS (1 pg/ml) and 8 hours after treatment of LPS harvested. **#* P < 0.001 compared with
media alone—treated group (LPS -). *P < 0.05 and “P < 0.01 compared with LPS alone-treated group

(LPS+).

@ LPS %= RAW264.7 M| 3ol A phaseol, isotrifoliol, coumestrolol] ©]3F thalzl wta W3}
- RAW264.7 AZoA LPS =540 93] Z7ld iINOS2 COX-29] W& o] isotrifoliol ]
A2 ZAFHAG (Fig. 11D.
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Fig. 111. Effects of Isotrifoliol on LPS—induced iNOS and COX-2 expression in RAW264.7 cells. Cells were
pretreated with samples at the indicated concentrations for 3 h and then exposed to LPS (1ug/ml) for 24 h.
The ratio of immunointensity between COX-2/iNOS and B-actin was calculated.

- Isotrifoliol& 12.5, 25 uMEBEZE X B3t¥S W] RAW264.7 A EA LPS FE=A 9
S/t A4k A HAXE S B F e, IkBad J4kst= 125, 25 M F
S 2 [sotrifoliol S #&8] 3l S W] IkBa2ol A43E #HEs A A= AL & F AJUTH
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Fig. 112. Effects of isotrifoliol on LPS-induced phosphorylation of NF-kB/IkBa in RAW264.7 cells. Cells
were pretreated with samples at the indicated concentrations for 3 h and then exposed to LPS (1pg/ml) for
2 h. The ratio of immunointensity between NF-kB/IkBo. and B—actin was calculated.
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- NF-xB9 49 A5 AY 713 MAPKse] w3l o tfsf isotrifoliole] v X|& &3}
2bi 1 gkt MAPKse] 74-$- ERK, INK, p38¢] &A&tH, o] Al 7}x @Al AL HA=S
ol7|= & EZ o3l A4S} FUIEHEA GESHeS doxith LPS % RAW264.7
A 3£ isotrifoliolE *]2]3}3 S wl ERKe} p38e]l whla whao] ZHAsom, ¥ JNK 2
g sFe Wiy gt (Fig. 113). ©]= E3& isotrifoliol > ERK$} p38el ¢lAkslE oA a}od
NF-kB/lkBa2] 435 AAA7 2, T3 GAZ A5 w7 £4< INOSeF COX-29] &<
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Fig. 113. Effects of isotrifoliol on LPS—induced phosphorylation of MAPKs in RAW264.7 cells. Cells were
pretreated with samples at the indicated concentrations for 3 h and then exposed to LPS (1ug/ml) for 10
min. The ratio of immunointensities between p—-ERK/ERK, p-JNK/INK, p-p38/p38, and B-actin were

calculated.

() 3T3-L1 A ZdAe FHvt &4

(ZP 3T3-L1 A|3Zo| A 95ESL3} EASLe] stu|wt A

(D 3T3-L1 Al3E A 95ESL¥} EASLE] AlEXEA =4

95ESL¥} EASLE 3T3-L1 Ao FTE=HE AEsted 5443 S 3l 2z, 95ESLA
EASL 100 pgmldlA= SA4do] Yetu=] gkttt (Fig. 114).
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Fig. 114. Cell viability of 95ESL and EASL in 3T3-L1 cells. 3T3-L1 preadipocytes were incubated with
95ESL and EASL for 48 hr. Cells treated with 0.1% DMSO were used as controls. cell viability was
measured by Cyto X™ cell viability assay kit (LPS solution, Korea).
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Fig. 115. Effects of 2012-JP-GH-109d 95ESL and EASL on lipid accumulation in 3T3-L1 cells. Two day
post—confluent 3T3-L1 preadipocytes (day 0) were treated with the 100, 150, and 200 mg/ml 95ESL and
EASL every other day for 4 days. Cells treated with 0.1% DMSO were used as controls (adipocytes). The
assays were performed on fully differentiated adipocytes (day 8). (A) Lipid accumulation in differentiated
adipocyte was assessed by Oil Red O staining. (B) The staining lipid droplets in the cells ere dissolved in
isopropanol and quantified by measuring the absorbance at 490 nm. Data are expressed as the means *
SD. #*p < 0.001 versus preadipocytes. o < 0.05, *p < 0.01, ™ p < 0.001 vs adipocytes.
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Fig. 116. Cell viability of Coumestrol in 3T3-L1 cells. 3T3-L1 preadipocytes were incubated with Coumestrol
50 iIM and 100 uyM for 48 hr. Cells treated with 0.1% DMSO were used as controls. Cell viability was
measured by Cyto X™ cell viability assay kit (LPS solution, Korea). Values are represented the mean+SD of
triplicated experiments. * 2 < 0.05, ™ P < 0.01, versus control.

@ 3T3-L1 A=A coumestrol®] A2 A =4
3T3-L1 M4 adipogenesis assay® %3¢ coumestrole] A %7 oA EF}E =
9t 49 B9 B3 §xEde Agste adipocytes® E3HA7]1 FAo] coumestrol 25,
50, 100 WM FEE AT F FHAY e dvgor BIF AW Fig 117A),
coumestrol ¥& X082 FHAG] FHo| oA 4= %Aéx] & isopropanol &

%'%6}04 490 nmell A FHEES
e z}zt 21.4%, 70.1% So)H o= Au == o] ZAHUT (Fig. 117B).
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Fig. 117. Anti—adipogenic effects of coumestrol on 3T3-L1 adipocytes. Two-day post-confluent 3T3-L1
preadipocytes (day 0) were treated with the indicated concentrations of coumestrol every other day for 4
days. Cells treated with 0.1% DMSO were used as controls (adipocytes). The assays were performed on
fully differentiated adipocytes (day 7). The stained lipid droplets in the cells were dissolved in isopropanol
and quantified by measuring the absorbance at 490 nm. Data are expressed as the means = SD. * p <
0.01 versus preadipocytes, *p < 0.05, **p < 0.01 versus adipocytes.

@ 3T3-L1 A2l A coumestrolell &3k A3AeHd B FrAer ol o] W3}

- Coumestrole] A=2]Z PPAR y, c/EBPa, % SREBP-13} & z|upA|Eo] A&2S %
A3k transcription factore] T@o] FojAo=m AW TI AF FAAAAAA rate
limit enzyme® 2 #&& 3t FASS 17 2 @iide] s {fojdo g 7HAHIT (Figs.
118 & 119).
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Fig. 118. Effects of coumestrol on gene expression in 3T3-LI cells. The levels of mMRNA in cells were
measured by gRT-PCR and normalized by GAPDH. ata are expressed as the means = SD. *p < 0.01
versus preadipocytes, *p < 0.05, *xp < 0.01 versus adipocytes.
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Fig. 119. Effects of coumestrol on the protein levels of 3T3-L1 cells were analyzed by Western blot
analysis.

olAe] AzRE HEIH FFTE coumestrolS 3T3-L1 A WAEoA FE oEZFHQ A
W52 A 23E YESla, ol AW F3& ZHsk= transcription factor PPAR v,
C/[EBPe %! SREBP-1¢] 3z @dS Alste] HFH o= FAS Fx4 3l d@fjde] dds
AdfstHA dojdt.
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Fig. 120. Cell viability of Phaseol in 3T3-L1 cells. 3T3-L1 preadipocytes were incubated with Phaseol 25
ug/ml and 50 upg/ml, 100 ug/ml for 48 hr. Cells treated with 0.1% DMSO were used as controls. Cell
viability was measured by Cyto X™ cell viability assay kit (LPS solution, Korea). Values are represented the
mean=SD of triplicated experiments. * 2 < 0.05, ™ P < 0.01, versus control.

@ 3T3-L1 AlZ) A phaseole] AHF2 JA5 4
3T3-L1 A 3EoA adipogenesis assays Aldste 39 &< &3 &= EEE At
adipocytes® #3}A171WM A phaseols Adetitt. TG =2& dAvnFo=z A3 43 (Fig.
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121), phaseol 25 xg/ml, 50 xg/ml oA TG =2 o] adipocytesol Mgl FAaE= &35 &9l
st ey, phaseol 50 uxg/ml F=olAe FAo] Yelgth o] AEE isopropanol® FZ35}¢]
490 nmol A F3F= S =AH3 A, phaseol AAE] Al 25 pg/molA 39.7% TG =2 o
AstA ot (Fig. 122).
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Fig. 121. Anti—adipogenic effects of phaseol on 3T3-L1 adipocytes Two-day post—-confluent 3T3-L1
preadipocytes (day 0) were treated MDI (IBMX, DEX, insulin) with the indicated concentrations of phaseol
every day for 4 days. Cells treated with 0.1% DMSO were used as controls (adipocytes). The assays were
performed on fully differentiated adipocytes (day 7). Lipid accumulation in differentiated adipocytes was
assessed by Oil Red O staining. 3T3-L1 cells were photographed at magnification x200.
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Fig. 122. Anti—adipogenic effects of phaseol on 3T3-L1 adipocytes The stained lipid droplets in the cells
were dissolved in isopropanol and quantified by measuring the absorbance at 490 nm. Data are expressed
as the mean + SD. *#P < 0.07 versus preadipocytes. ‘P < 0.05, P < 0.07 versus adipocytes
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3= AAbolx}el SREBP1#F A WlatAdo| #oddti= FAS, DGATL, A2k Sulo] 2
FAA BHo] fo)Hoz ATt (Fig. 123).
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Fig. 123. Effects of phaseol on the expression of adipogenesis-related genes in 3T3-L1 cells. Cells were
incubated with 25-50 #g/m¢ Phaseol for the differentiation period. After 48 h incubation, the cells were
harvested. The levels of mMRNA were measured by real-time gRT-PCR and normalized to GAPDH. Values are
represented the mean+D of triplicated experiments. ¥£ < 0.05, ¥¥/£ < 0.01 versus preadipocytes *P < 0.05,
P < 0.01, ™P < 0.001 versus adipocytes.
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Fig. 124. Effects of Phaseol on the expression of lipolysis-related genes in 3T3-L1 cells. Cells were
incubated with 25-50 w#g/m¢ Phaseol for the differentiation period. After 2 h incubation, the cells were
harvested. The levels of mMRNA were measured by real-time gRT-PCR and normalized to GAPDH. Values are

represented the mean+D of triplicated experiments. #*/<0.05 versus preadipocytes *P < 0.05, **P < 0.01
versus adipocytes.
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Fig. 125. Mechanism of PTH in anti—diabetic effect.
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Fig. 126. Mechanism of PTH in anti-inflammatory effect.
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H, 53 EASLY] FodE wherod A E5 A AL UEch

- 95ESL¥ EASL 3T3-L1 AMAENA s= oJEHo= APPRAY Al S5 HERAAL,
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EASLo] ¢ a8 o = APARHS AA AT

- HZ7l94 3% = coumestrol®} phaseold 3T3-L1 AWAHZANA =A< A3t
A 94 555 UE AT

- Coumestrol#} phaseole] X|WAFAE AA &5 AYAFAEA S FE3 = FAARIAS] c/EBP
o, PPAR y A2 HES JAFoZH T3 TAe] 3R FAS, aP2 52 AR &
d JAEY AH RS AAES & 5 AAT (Fig. 127).

Insulin

\

IIIIInsuIin receptor Adipocyte

l

Cytoplasm

o >
Lipid droplet

Nucleus

AP2, FASJ,..
c/EBPB( c/EBPa PPARy |

Fig. 127. Mechanism of PTH in anti—obesity effect.

Phaseol, coumestrol

W

(ch) 95ESL ¥ EASLS &%k, IRt A5 IS F= 48X

- 39 FZE I8H HEIHA FFE {plicadin, PD-2 (A1E4), coumestrol, phaseol} ¥
pheophorbide] 3}3HE (P2, P3, P4)o] 7+= 3t yeast @ —glucosidase A 3] &4 eI T

- % , T2, g F FEE9| yeast o -glucosidase AN ZA S in vitro assay=
Este] =AR.nwd Ay, 9F T oF 105~12098 9] GH EF FAS EtOACE FZ39<S o
7} a9 A<Ql yeast a -glucosidase A& -& UEIAT ol HEZAA s 2 2254
AL Eoll o8 YEUE o —glucosidase A3 &4 ol g} o AdiT).

F9 g 2794 33E (plicadin, PD-2, coumestrol, phaseol, isotrifoliol) 2 pheophorbide#
33t e (P2, P& 73k LDL-3413 S48 e

- 29 HE7l34 33E (coumestrol, phaseol, isotrifolio)& ®]¢F3}7]= v} DPP-4 A& &
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- B A7 AFLI OF ZE 29 WD, GH, YS= Ajujr|zte] 242, 181 (95ESL 7}
EASLel v]3ll) 70ESLAA 71 =2 LDL-34Hs g & Yelllt o] Fdo] &F3tes Y
3} flavone ¥l =A 9} isoflavonoidsel]l ©]3F 34k3t Ao 7 oAHT)

3

- hACAT Asj84L 80~11298 A 9| 95ESL, EASLAIA Ee Asi8A S Jehha Ut

- kA 95ESL % EASLol 32 stgEES « -glucosidase, DPP-4 % hACAT &4 #3|
3 LDL-34hst @4 g 2 vk o 2 A5 Qo] =& F o=
Zloltt.

rir
ko
o

7. PTHe| 7WEAA 7154 98 AF L A% A8 1

D 714, AEAEHA, =d - 9 94 2 ALEF Tl #3 A=

b 714

F [Glycine max (L) Merr.] & 71¥d 3 Ad A RE 2Fo2 o]gdH o]y T3 o
A3 AEA AERAY d85E F&EH o FY A T FEFYL A 17y BF
Ao g T gl F8A47 4dH E8o] AAAA H=H fEYetE 23St A Al

Al AL A3 St BE wael Ao AEwa 9 27, Wel, 10y A% wEe
2 TR, mEadT $8 /1EE Tolel AAHCR Y Rxsol o $euiAs
B Thgoz gol AEE Aotk dulEe) wEE FHow AuHd T 184710 A
0% AvEgon, 53 1920 ~19408t) ¥F Ao Tl wet F AT AnE 2
Moz Frsnt olF nepdy ol e B9 YulE SAHUY. B AFAFY o
S9Y T AAR Wolurt B BHANAN AFOR ALso] AAH 4F RN
Al Asdch. vEe]l FAL YRR A9 HE AGe oAt FYUsH, Selue s
1

AT AR TH ag ool TY AolA, Y AX § OFH FY e 2AVY A
A 7 el SJahE B o ABE ATy, AAE, NRL Sl 0 e A e
712 gdol EAEH, 53 2AL T FARTY Jls4 Bdo] FRG SA T ol
t ool g9 754 Bho AR (R D)

<EM=ZS J1A0 =

rou
0
H
v

2HEE 2 Bl (

]
o

n

Jon

02

Glycine max (L.) Merr.

AL =3 5=
MES2 el
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43 8% A SHAE NI SAE INEF LTI/ HI A BHE
I 22X HEOA 2o @z
d4ES RO & OIFE, 22T HEE
_ . - - S0l &, 2dzI| ME2
M3 A H35HAI BIRILITH soiz, gu=d mze ax | JONS FASS D
Ol Atgt R 5 A SAAR. A2 5olshal 2 "HsA. | Lo oo e T
Z=O| A 2. M i\l ‘_A\l_% ot oI Al HEGAAD.
(12F 97 Al ==
B
D-2H|E, EoelAsz A HIEIRIC,
DO ES UG AER] 65 7%,
RUXZSY[(DESIE | S 20%, TDOINSEIM0IA #1
9.09%, =4H), DAERI] 4%,| 7.6%, WCIHEEI|HIOIA #2 5.7%,
CAUMLCY, SC(S), | HEUE 0.6% HE 0.4%), 7014
Ep|aAcz A 2oxE 2o (), O|ABHA,
ASHLERASE, SOHENESHAN, 22 (29, | 282 41.5% LXH
ZAUE | oSl (ms), 012), SH2A(02), 16.8%, D=2, O,
HIEIRIOI 2ol A AEHIOIRI MO S, M2 OHAL E(IT)IIE
SR (Yeaey), SI=HASHEY BB,
IR M O{= 2212, S0, OFATNE
souolazi2(e), (BH202, HuL2lUas),
T2 E0LHI(45.000 IU/set) | SUHIEIDIAS SR, BEEHAZS,
S AMOPH Z2E 0K, HIEI2IDS
SEHA. HIEIRIBD, 24
- - - B0 Mo AFsAAD,
STIRE 2% (5 o/%
# (5 9/2) 84 (8 g)
] 29 end 292X
EIT (RS (F)Reu AN e
M= =90/0l 29 YE| 4 HIEH SmM ZaAR
MEAT
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() A=W 2 2 BT AR

O} PTH A=ZA=

<Flow diagram>

(IHE 2 o 102~120Y 2 +5)

S

H OHHl 15% 3l==

95% FI =&
- 48 A2, &2 (25~30C) =2
- 2E (Lot) & 50 kg

- ZX= U] 108 =8 At E

|
il
0g
>
R
o
@]
0

1
1]
A
ne

W AzFAH AF A

O dx, 44, 1=
- AEl7)zE 12093 o] Fo] F Mol FEA WHEtHA dge] wol A FA FETFo] F
A3 gAastEZ 102~105¢ 0] T F82] HAGA| 7] o]t

- B8R, €FAXE B0~60T), HFFdxe] e Fd Ax Fo FE2E9 7 B o=l
gk LDL-4tst Bl &du} SFIAAToH] Asj@d gl vAe FFS AR 23 dx=gyl
0E Aol aeolE HolA Ktk wEtM Wiy 389 AAEE st EF dx ol
S

- F= =1 124 95% FAH<S &WE AH&StH, =5 Al 25-30C o= 48 AIXF &<t
22T 2 F &0 AAE 98 $3707] LEE AC YR WS ¥F F FAAE
g olgatel $2Ee] AL 5o}

28 H7}
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- 7} @o] ALgsta = HF3EAZA Lactose, Dextrose, Glucose, Starch”7} thE & oju}, B
Ql PTHe 8 &-Fo] AAT = dd7jdel HS 7tste] starchs

- HBAY FAFEE 5 BVRBIHUA FELY, AANE, AAE A BEE A7
g £UY W EE AF AN A FEBY BB §ol4, HIY S nestel sl Az
of Bz n@scl d, o W Ax WM FAARY B AFAZY) Ag] BE 32
2o AEBAel WAL P BIHAS W, Aok e HORNE Oy T AANE
e AFAx P Aol Jbssht, 35 gl sobd FAUR PHE ST

Aol &-¥ pterocarpanA 3}tgHE<Ql coumestrol®] o]l =0
= om, o] coumestrol ThYg AL YEEZ FEE5
A} FA AFZEH=E o FAFEE W s B43= Aol B Aoe= &
cE T

Oh 71E74 R #FF

O Y9=5AHEH : Glyan max 2 A

@ A=A - A

@ A9 : Glycin max L. 9 27}% 134 =5 (PTH) 9 Az &%
@ AFTAHE L g=F . Coumestrol 1.14% (m/m)

© B 2

® FY=E : Starch (PTH : Starch = 90:10 H| &2 &3
@ zHF &wi(F4) : < 0.5%(m/m)

ZZA|(carrier) : ¥H7}

© BREA . FH7}

O =55 2 0.030 mg/kg, vl& &3, d &3

@ #5F&<F : Glyphosate, Deltamethrin 7%
DY FE &
NEL .
cams ' 2y =Z=E 2
= 3.15
(9/100 @) 3=z 7.56
Xlgt 0.62
= MNOIER (%) 0.28
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(WP 714 &

(D Coumestrol

Jlsd= Coumestrol
X
Aoy Coumestrol
= AHA C15HgOs
=N 268.22
e Yeast a—glucosidase Mol&H
s o LDL ¢t3t Molea
« DDP-4 Maolgd
@ Phaseol
lsd& Phaseol
X
2oty Phaseol
= KAl CooH160s5
=N 336.34
* Yeast a—-glucosidase Noli&4
s e LDL &3 Molgd
¢ hACAT1,2 &4 MolE4d
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@ Isotrifoliol

lsd& Isotrifoliol
X
Aoy Isotrifoliol
_E_Xl'll! C16H1006
E=PNE=S 298.25
* Yeast a—-glucosidase Molil&4
s o LDL &3 Molgd
¢ hACAT1,2 &4 MollE4

@) 715 AEEs AZEAADA Ui 74 9 AIFPHdd #3 A=

(7D HPLCE ©]£3F Coumestrol &% &4 %A

- FH =

0.1% Acetic acid in water HPLC

Acetonitrill HPLC

Coumestrol (754, AEAE, Sigma, purity 95%)

AFLLU apparawus . onimaazu I1VA vp lime A (7o) 5 (7)

Pump system: Shimadzu LC-10A vp with binary pump 0 95 5 isocratic
Auto injector: Shimadzu SIL-10A vp 15.0 70 30 gradient
Detector: Shimadzu SPD-M10A vp (PDA detector, 254 nm) 20.0 20 80 gradient
Column: Brownlee SPP C18 (4.6x50 m, 2.7 um) 23.0 0 100 gradient
Flow rate: 1.8 ml/min 27.5 0 100 isocretic
Sample injection volume: 10 ul 30.0 95 5 gradient
Flow solvent A: 0.1% Acetic acid in Water

Flow solvent B: Acetonotlrile

(b)) PTH A8 95% FAZFZE7 EtOAc F=E 9 Coumestrol & &4
- F<9 95% EtOH F=+= (95-ESL)3# F 95% EtOAc F=%& (EASL)o] i3l A EA

ol H Ao FaAREel coumestrole] FEE g & d&F v LS
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A

AL

]  95ESL {10 mg/ml)

Coumestrol

. EASL (5 mg/ml)

Coumestraol

< HPLC profiles of 95ESL and EASL >

H 1. Coumestrol content analysis of 95—-ESL and EASL >

Rt of Coumestrol . Coumestrol conc. Coumestrol in
Samples . Peak area N .
(min) (mg/ml) sample (%)
ESL (10 mg/ml) 14.04 1199124 120.49 1.21
EASL (5 mg/ml) 14.00 1167281 117.31 2.35

*The values are means of duplication.

(th F Egrxols, F dHE 3F =4

ZetR ol 72 Zhishen T (1999)¢] 7Ndst EFEAAHS I
EEEHE AH83o] quercetin equivalents (mg quercetin/g
shako Singleton & Rossi (1965)0] 7§23l Folin-Ciocalteu 2
EFEHZ ARESEo] gallic acid equivalents (mg gallic
= ZgRyolt 3laFo] 95-ESLe] 3.45u] o]t

- 95-ESL¥ EASLe] %
TRt FA8t,
sample) 2 FA3T F dH=
dH FAstY FA3ta, gallic
acid/g sample)® AT} 1
EASLY F #H& $HaF2 95-ESLe] 1.234)

quercetin-g
_10:
acid &
A3, EASLY]

o]t}

H 2. Contents of total flavonoids and total phenolics of 95-ESL and EASL

Total flavonoid Total phenolics
Samples (mg Quercetin equivalents/g) (mg Gallic acid equivalents/g)
95-ESL 136.7 77.3
EASL 471.8 94.8
“The values are means of duplication.
5G) HAA) #AF A=
b 432A R
OCECRNEIR
AZFEAAE FLE HEO2 Hov, FUFob, FAWA 5 ¥ FY 27 Ak
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A g4 B olAZzHE (Isoflavone)F, HI 27+ (Pterocarpan) Sol #3
2 9] B OI‘—TLE &3t °‘5H01°‘E}

2 39 FEE AANDL A S é0ﬂ cpe 3o
3

p /SO, ,m\\

Improved glucose
tolerance, glucose,
HbA1c, insulin...

Anti-inflammatory,
anti-oxidanteffects

Improved function of

Anti-obesity effect
pancreas and liver

Anti-diabetic effect

FAF=EAN= Fol vs] g Ay 4 FEA olAEFTE (soflavone)w, EoHE
(Flavone), =#t®+=  (Flavonol), FEIZ7F#  (Pterocarpan), #H&=4 3IgE, LHoAEd
(Soyasaponine), B&¢=E ol FRrEH Jomw, O F olAZTHES FE FI AECAT T
o] glom o5& Aol el a3y olr, 2+ (Flavone)¥} Z2}R = (FlavonoD2 7453
kst asS VWMo Rg yAESE, FUAS, HY ol Hold a&3E Uil AoE dH AT
83 flavonoide] A% 9w &3E 7HAGE A7Z2 3 o -glucosidase®t o -amylase 2]

o=  97AAE U9 AEs FIAAE & F Utk

gAEs aRHoE AT

w3 FYo Fid EHEITS Y ) LDL 435S #4H3] oAste] HZ AU 7}
Z TAZE He sHASE A Ees 5 Al I AATEn & waded o
2 FolA EIgk " 271 3+gE coumestrol, phaseol 52| 3}gEo] « -glucosidaseo]
doAd g4 %S 7ML AteE As WA HE/NAFe T A=l EAlste A
o2 4dHA o], MER LRIEA 7l HAFLEANEA FUY 7HAVE d5E v ATk st
ARk A ol2dk FA Hiaro] Hla] mujelolA TeAd A EA Hol o]§ HojUA dom
2 % Fdol A VsAFLAEA JHAVE SH 2 Ao=E JdgHh
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™ T F
ATske 4
AEAER] HREY Be] A9 MR s of
73 AdA AFH7E &nlol vlel sk & o) v FEHH Higke] A9 ded HoEA T
1

29 A 2§72
3, Y2 Pe) wEE I3

et nAEE, 1EY 5o VARG Yot 1T BAHCR Fu BA9 oF T5%
ol4e] Bate] Ag BAFoI A Ml How zAbEn v Bl 45 UL o
9 S5 APANA oS FEA PA/ AL A

M o] Aueld 54s YEtudA Ho=ZA B2 il
2 Zlo] shitel T8% tidew
< AA3 7] A8 AW &40 o -amylase?} «o
e Be AUt olFojxa k. o -amylase$}t «
-glucosidase= 2] 7tFEs] E4E o2 AHH @53ES Hillstd oA T &
=, 8% q&e v, Frgate vl
2o A A5 1dET
8T 7|HolER o] EAad o
i gl

IS
9 F2ET ¥ Y

o) 7} @ <

-glucosidase A& FBE& Tt I FE=9 T, FF, 2 FEL8WE A6
ATt (& 1). Tadera 5 (%3, Fa 9 8 AR

amylase®} ¢ -glucosidase &49 A Ao Bdstds AF AHRE ojn Ky Fon,
Babu 5 (G 4, #1 10)< flavonoid 3+3tE9] 3% 71 %o ti3] Review =2& i stgrh.

<¥E 3> Flavonoids2l porcine pancreatic a—amylase® rat small intestinal a—glucosidase A& 1t

Table 3. Inhibitory activity of lavonoid against rat small intestinal a-glucosidase and porcine pancreatic a-amylase.
a-Glucosidase a-Amylase a-Glucosidase a-Amylase
il Inhibition®®  Inhibition®*®  ICsa™* Elavcmoid Inhibition®®  Inhibition®®  [Cso™*
(%) (%) {mM) () (%) (mM}
Flavenol Isoflavone
Myricetin 29 B4 0.38 Daidzein 0 19 ==(1.30
(Quercetin 28 1) 0.30 Genistein 2 i3 =1, 350
Kaempferol g 18 =0.30 Flavan-3-ol
Fisetin 26 33 =0.50 Catechin 1 4 >0.30
Flavone Epicatechin 5 14 =(.50
Luteolin 19 A1 0.36 Epigallocatechin 7 5 =050
Apigenin 3 21 =>0.50 Epigallocatechin 32 21 =130
Baicalein I 31 =50 eallate
Flavanone Anthocyanidin
Naringenin 5 =0.50 Cyanidin [ 37 =0.50
Hesperetin 2 16 =0,50

The activity of rat small intestinal e-glucosidase was estimated by measuring glucose liberated from maltose, and that of
porcine pancreatic e-amylase by measuring p-nitrophenol from BPNPG7. Experimental details are described in “Materials
and Methods.”

*The result was an average of three determinations.

P [nhibition by 00.50 mM flavonoid.

“Concentration ol lavonoid required for 30% inhibition of the enzyme activity under the assay conditions.
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<X 4> Al0| Flavonoids? &%%w J|&

Tahi= |
The anti-dishetic properties and the underying medhantio of dietary Tavonoids
Flaveamaid Functian In vitra ar in vive model Made of ardion
{. Fivorml
M e | Nyperghyorinia T -indued diabeti rat 1 PEPCK and CiPaee
| Gy Lt iy
K i el t Sevielion of ifaikin P51 eell s il fhbrd feditic 1AM
1 veel ok Initi e 182
T CAMP g rall g
T A s=tivaton
+ CRE B plm phar ylation
1 POX-1
| Casparse-1
Tabile | [contingsd)
Ravanaid Functiom In vitr ar it vivo madel Made af adion
Querge i ich extract 1 Gl upake C012 mude el * AMPE
Queroelin-3-0bg lomide,
Q-3-Orgal sctenicle
QuenEtin i Hyperghyeentia STT-induced dishetic mice iCdknla
1 lmeudin
Ceil profiferation i Jver atd jancress
(hi=rEdn i Hyperghycemia dhidh mroce
Imprave imiulin redstance
Quenetn 1G5l |51 gells ERK12 pattnway
(e tin and it glucmide ol 1) Rt insulinoma celly (N5
fjueratin 1 Cell vighility | Mochear tramlacation af NF-<0
| Cytochome C releae from michond ria
(Quenetin sndquenetin rchitit ex-ghucs dese Cell hes syniem
mutin
5 Flvanes
Apigemn 4 Hyperghemia Alkocx) ~diabelic tmice
1 Hepatic antinddant enayine
Apgenin 1 Hyperglyeemia STZ- induded dishetc niice
Apigenin | Apaplosis HIT-T15 claral [eelk
Apigenin, ht=alin § Apaplei Rl invsanine ma el §iNOS
| NF&D sctivation
Apigenin T4ILUTS Hepl2 hepatodytes * AMPE phesphond Zlon
fi. cillavn e
Cenisein o daidxin hryprorve glucese harmedtrsds N e  PEPCK and G P
Cenilein | Hyperglyemia T20 mice
1 Pecel] e
Cenidein Insadi nolr ofric effec 1M1 Activation ol AMPPEA-dependent
MG ERK12 signaling pathway
Humdit flet ol 1 Cyelin I
{enrdsin i Hyperghyama STZ-induced disbetic mie Activation o AMPPEA-dependent
1 Glum lakeranee RK12 signaling pathway
1 Il in
1 Prcell proli Eration, survival and maa
Cenfidsin 1 limiddin secietinn 1861 cells CaMk 1 and G™° sigraaling
Genisdein * el undion RINSE (RN =l | NFll, FRE12 and JAKSTAT pathway
53] Fd FE=o FHl Jde HEIE HAES HF Yeast o —glucosidase &4 &
o 37} =0 ICy 4t 7Z-$ coumestrol ¢F 6 xMe]™ phaseol®] 749 ¢F 426 uM
AN Zae] EAS W olgt®E AAANZ S Yuk To] B Ao (F 5, FaL 5.
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<H 5> 229 H=Z3I® 3lstE (compound 3 : coumestrol, compound 4 : isotrifoliol, ¥
compound 5 : phaseol)@ a-Glucosidase M &1t

Table 2

Inhibitory effects of compounds 1-7 on a-glucosidase activities.
Compound a-glucosidase

ICs0® (UM) Kinetic mode (K;, uM)®

1 31318 Noncompetitive (36.04)
2 1229+13 Noncompetitive (120.24)
3 6.0+06 Noncompetitive (7.78)
4 230+16 Noncompetitive (24.21)
5 426+1.9 Noncompetitive (41.19)
6 >200 NT®
7 904 +19 Noncompetitive (79.14)

4 All compounds were examined in a set of experiments repeated three times;
ICsp values of compounds represent the concentration that caused 50% enzyme
activity loss.

® Values of inhibition constant.

¢ NT is not tested.

2ol AAANZ o] FEES FAstA &2 ol Hls] Y W FAARTX < A AN
o] 33E Izl Rusidth (Fa 1D. A AdgddAe Kim 5o mE2d 39 FE2ES
10 = AH AMHE A5 AT 749 2o ”ﬁoﬂ I sk §lsd s
9] 7+AE placebo 1Eol HlE| FoFow L 398 Byon E‘F_fﬂ g7o] HDL &
2B E9] BlES 7 AAETE 2HE B 3}021’/} (Fa 7). =3k o]= Ho 52 A+ 2
HE AHEH FAES HAAAZ F2=E 9 49 Non-HDL Zd| 28l &2 Hl&c] HDL 2 2-H|
Eo] vla] ZaFAT oju] 83wk Aok (Fa 2. F, FA FEE A AALES TN
F= A £ ZFY2HESQ HDL ZH2HES S/ ZHN o] FAZAEFTS /MAA
718 FHRk a7 AS5S & F 3
A3 zdH BHsA T AF Chio ol E2H FAFZES A Ad=w A
TEA ¥4 100-125 mg/d) o] A% 9, F3dA2(HbAlo)e] 4F<] placebool HI&| 7+
tdar Ax 4, slelE8 =3 Placebo group ol HI) ZAage HJozwH FU FEEO]

FZAdo] 7] sttpal B aEo] ity (al d).

T F2 3 =<l phytoestrogeno. 2 E#H A= F2 &2l genistein, coumestrol
o] At ol59 FHTH AHAFVF G A E FAdE F Uegs HoAaFe dF2H4ES
o] B =Hof glom All 52 FXHC=E HH dxE 7}l SHR/N-cp F oA F isoflavone
o Bo Ax ¥93 FARAE 57} 483, €4 insulin, leptin, glucagon %ol <A<l

=< (

~

i
gt P

O

o[rl

Mg o Basde (F 6, Fa 12). T3+ genisteine] A|1¥F A2¥ T ol
genisteing 3w3 A¥ & 9, WFs, HbAlc o] YAz /AAHATL B35k
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o (& 7, 33 13).
<H 6> HIgt - fu2Y H (SHR/N-cp)UlA isoflavonel EZ2dEN X SEXNE HLAEH
Tahle 1
Eflects of soy soflavones and probiotics on plasma glucose and miglyeorde
in a genetic model of obesity and diabetes
Phenotype Dact Glucose (mmolL) Tnghvcende (mmol/L)
Lean Casem 19 894290 sl +£0.05
Isoflavones 14364+2.7] .61 4004
Probiotics 199243 .84 76016
1+P 1B 874241 634010
Obese Casem 27244313 5554047
Isoflavones 19954295 T 104+026
Probiotics 26064309 5994014
I+ 2751236 8344027
AMOVA Phenotype =00 P =M1
Diet NS NS
PxD NS P=018
Values are means+5.E M. of eight rats.
I+ P soflavones +probwtics; P> D, phenobype = diet.
<E 7> streptozotocin@z R&E L2 E RatOlA genistein? 8 L SHXE WA &
500 | Tahle 3
Effect of genisten and wolated sov protem on serum and hepatic ipds m
dishetic raty
400 +
Control ~ 8TZ STZ STZSP
= 300 Serum
E‘ Totl cholesten] 24040.16" 3624020° 2614000" 2554008
200 (ol /L)
HOL<holesterol 1224008 0424005 0654006° 0.634006"
100 {mmal/L)
Triglyoeride {mmol/L) 111 L0009 2034016 1.164009" 1154013"
D i i
Ormin 30min g0min 90min 120min  [jyer
—e—Control  —m—STZ Cholesterol {mmol'y)  0.13£0.02° Il._’ﬁ.'ﬂ.l}-'f 0.1640.03" {I.IS‘.ﬂ.ﬂj‘:'
— & ST7-0  —%—ST7-5P Triglyceride (mmol'g) 0244002 0454008 0284003 0264002

Fig. 1. Oral glucose tolerance test in expenmental groups (n==8). The blood
gucose levels (means SD) are expressed as mgidL, The means sharing a
comman letter are not significantly different { p<0.05).

Valugs are meanSD of B mis from each group,
i

** Mens in the same row not sharing a commen superscript afe sigmificantly
different { p=0.03) between groups.

Seo Goll WEW genistein?} coumestrolE C57BL/KsOlaHsd-db/db w}-¢-2:0l] o] = Z}7}
AN AF Bxs=o AT, 4o 9 & AHTF 2o ArFANE FoHd IF
m) ) A] ¢eko}, ®E phytoestrogend] HEo @nFEY FE dg AT Uds HAAF A 3
FRkgS4d ol 2 dF HbAle &8 FoAoz YUFAn (F 8, 2 14). =3 =
FuEEe] Y FTEAT FES FHOR FEUh oF B3 FY FE2F 10 FH
o] = flavonoid Aol Hds &35 UHetdoen ddzdd 7odds & 5 Ao
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<¥ 8> Genisteinlt coumestrol? LHEs &1t

Table 4. The effect of phytosstrogen supplementation on giucose tolerance in C57BL/KsOloHsd-db/db mice

Fasting 30 min &0 mim 120 min
Group AUC
(mg glucose/dL plasmal
DC 49375+ 1347 80275 £13.16° 55013 + 14.32° a04.63+ 14217 45444 + 1335°
&5 434 463 + 23000 534.50 + 9 41" 49143 +11.8%° 44213 + 1421 58572 + 1032°
o3 47235 1 20.48™ 54963 + 14848 43975+ 1433 463,75 + 24887 399761 2343°
B 463.43 £ 10,447 54071 £ 8.08 46543 + 13 81° 43586 + 890 571931 6207

DC: Diabetic control, G5: Genistein (3.75 mg/ 100 g diet), C5! Coumesteral (3.75 mg/100 g dietl, EL! Enterclactone (3.75ma/100 g
dief], AUC: Area under the curves in oral glucose tolerance test

Different supemchpts in the same colurmn indicote significant difference (p < 0.03) among 4 groups by Duncan's muliple companzon
test

*Meant S.E
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(mh F=43

B Journal of Medicinal Food (§£1)
st=XdE
Vol AT = | | AIEBOIX
coye Anti—obesity Effects of Soy Leaf via Regulation of Adipogenic Transcription Factors in
I Diet-induced Obese Mice and 3T3-L1 Adipocytes
A=A SATGAZ 0128 HWAMSEZ WY, XSS JIsd A0 g
A3 =SS ANE
Species mouse Age 6 =4
Strain C578L/6J Sex @ male O female
ANESH = BEZ T YSS ==AJIIF OE (8F, 16F) 2US AXAZ &, 2]MGI0 JIR EIZ
=== DFSQUCH 012 (50 g)2 A20IA 500 mi2l 95% =HO2 ZZ5HUCH (SLE).
SUSE O Aol O sz W 2M3 O JIE
80telel male C57BL/6J mices= A AFAI0l (AIN-93G diet, Dyets Inc.)E
placebo | 80t2l2l C57BL/6J mice= LAILA0| (45 kcal% fat diet, D0826401, Research
=2 A= 01
WxED Diets)& &%l olUCH
ositive 80t2l2l db/db mice= DAYA0IS HF oA 1D 50 mg/kg/day garcinia
Al P cambogia =E=22 HPE0GIRUL. (GE)
5 negative
d AE D 80t2l2l C57BL/6J mice= 50 mg/kg/day 8W-SLES FRPE0MGIY LD 8 Otel= 50
X ~ | ma/ka/day BW-SLES ZRE05HUCH
ol
= 40 0Ot2l2 miceE 52 (NDZ, HFDZ, oESE s &3
CIXtol 8W-SLEZ, 16W-SLEZ, GEZ)22Z U= A0l
=22 8F S UKEAH &3 HF 0124 8%
AlQ|x&
ME, AoIEHE, LAY 2, 88 SHXY, 2HUHAHE, £ 9 &2, WEIEUH A
Hl-()lg[]l-a-I Ii%}x—l S M =
=372 =Y 802l micell UIgt W2 EE=TXF, One-way ANOVA 2 Student’s #test &34,
SAX SoAZ2 SIBE 5% 1|02 AX
1. 8W-, 16W-SLEZ T LHUZZ0 GEZOA MSZIP0F Z4EAD UE Kol
SOYNMOZ 2AL AREN 2HAZ2 Soll NYHMES AJ|IF ooz ZAC/UCH
A2 2. 8BW-, 16W-SLEZ2 1t LHUEZO GEZUHA EHUY SEXY & 8 I DX 2A0]
o= HFD20 HloH SU=O2 2AL UL
3. 8W-, 16W-SLEZUHIA XIZEH2 XY Mat80 2HE RAXNS LS 2HEHCZ
X E YL
Hl 2
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Molecular Nutrition & Food Research (§£1 =H| &)

Vol HMHASE Al ZH Ol K|
coye Kaempferol glycosides— and pheophorbides-rich soybean leaf extract improves glucose
= tolerance and suppresses lipid accumulation in ab/db diabetic mice
A=A SUAFE22 UAMSEZ W22 HLIIsAE 20 KW
o2R S=ANE
Species mouse Age 5 =4
Strain C57BLKS/J lar Sex m male [J female
ANESZ 2 EZ & WD 22 AX A2l &, 2ol JI2 FHEf2 2HS/JACH 0121 (140 g)=2
=== AS0A 1.4 L2 70% =HO=2 &5+ (ESL).
SEUSE m A0l O 2828 0O 2M3F O JIE
80t212 male C57BLKS/J lar—-m+/+Lepr® (ab/+) mice2t 80t2l2 male
placebo | C57BLKS/J lar—-Lepr®/Lepr® (db/adb) mice = FH&AIQl &5 (AIN-76A diet,
Qx2 Research Diets) ot%iCH.
A positive 80telel ab/db mice & 0.05% wt/wt Acarbose HAAIQIE &FGHECH (AB)
= negative
Cl _ .
Tt ANEZ 80t2l2 ab/db mice= 1% wt/wt ESL HaAIQl & GHACH. (ESL)
ol
& 32 0t2l2 miceE 4= (ab/+2, db/abz, ESLZ, SE=E= s &3
Cl X2l ABZ)CZ UF0 20/ 22 8F =2 ANRSA
o5 &F It 8=
AlQI XA
HiO| 2 0tAH M=, 89, dogMi 82 SHNY L olsel &8, FEFHNMNL XS 24
=572 =Y 802l micell OIgt W2 HE=TXF, One-way ANOVA 2 Student’s #test &34,
SAx Qo+ES ABE 5% 0|20 X
1. ESLZ D LAHHEZQC ABZOIA €M L} &, SstsedMA Ol SHXI8 X0t
=Tl db/ab=0ll HIotH Rz O
2. HEOUAC HetA o HASN &g Soll, ESLZUA SHESA 30|12 sl
AEZ D FHEAAL = A - o, oA 9 | 2
20l gb/ab20ll "ot AH SOtEATH
3. ESLZO0| HAE2 SAHESAH HEIMES SAN =30 2HE SRAXNS L2
2O XHGIALL.
Hl
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Molecules (Revised)

Vol HMHASE Al ZH Ol K|
coye Pterocarpan—enriched soy leaf extract ameliorates insulin sensitivity and pancreatic B
=0 —cell proliferation in type 2 diabetic mice
A=A Mg L 82 e HZotE 238 JIsdAaT e
o2R S=ANE
Species mouse Age 4 =9
Strain C578L/6J Sex m male [J female
A= 2 EZ & GH 22 A A2 &, 2Mold JI2 el 2HSALCEH 0121 (500 g)2
=== A20AM 5.0 Lo EtOACE =Z5HUCH (EASL).
SEUSE m A0l O 228 0O 237 O JIE
100212l male C57BL/6J mices A A&AI0| (Taklad 2018S, Harlan
placebo | Laboratories)E 100t212 C57BL/6J mices LD XI2AI0| (60 kcal% fat diet,
eSS D12492, Research Diets)& &5 otQUCH
Al positive 100t2l2l C57BL/6J mice = 0.15% wt/wt Pinitol DXIZAI0IE & F oL
= negative
Cl
Xt AE = EASLZ2l C57BL/6J mice 100t2l= 0.56% EASL DX 2A0| &5 &F ot CH (EASL)
ol
= 40 0t2l9l C57BL/6J micesS 4= (Haz, PEE: e &=
Cl kel X2, EASLZ, Pinitol@)22 LIS0 2012 22
123 S AURSH &5 HF 0124 12
NV NS
Ol @ 0HAH ME, 89, gogdA, 88 S840 2 o5l &
=312 =2 100t2] miceOll TSt B2 HEZ=HI, One-way ANOVA 2t Student’s #test =8,
sAx fo|aZE2 988 5% 0|9 o2 H4F
1. EASLZ1 2202 ABZOIA EH W &, gslaaA T2l olsel =Xt
CHE=Z0l HIGHH |a&ez ROotRTH
2. EASLZ0| FH2 SHESAHE HIEIMZS SAN 230 2 RIAXNS L&
NEER! s ne -
‘IX-IOE Iéol'?icl'
3. EASLZOIM XgxZXo &l 2440 2l STXNS2 LS00l tHE=20 BIsHo
Kodoz ZII6HAULE.
HD
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2014 International Conference on Diabetes and Metabolism (EAE 2H)

st=fIdE
Vol HIHA = Al ZHHIO] K| PE125
coye Anti—diabetic Effects of Soy Leaf Extracts and Pinitol in High—fat Diet—-fed C578BL/6J
- mice
A=A MXe 2 &8 e H2IHE 25 JlsdAT i
HAsd =SEAME
Species mouse Age 4 =9
Strain C578BL/6J Sex m male [J female
ABex 2 BEZE 5 GH 2US AXANZ =, E2MoIN JIF HEI2 2UHES/JACH 0127 (500 g)2
=== A20AH 5.0 L2 95% EtOHZ =&Y LCH (95ESL).
SEUSEH m A0 O 8z O Z2HEF? O JIE
10022l male C57BL/6J mices= A A&AI0| (Taklad 2018S, Harlan
placebo | Laboratories)E 100t212 C57BL/6J mices D XI2AI0| (60 kcal% fat diet,
e D12492, Research Diets)S & Z ol L.
A positive 100t2l2l C57BL/6J mice = 0.15% wt/wt Pinitol DXIZAI0|E & F ot
=] negative
Cl _ B o
Xt AEZ 95ESLZ S| C57BL/6J mice 100tel= 1.0% EASL DX2A0] 85 E & otACH (95ESL)
ol
& 40 0Otelel C57BL/6J miceE 4= (H&zZ, VSE=ET e o3
ClIXtol WX, 95ESLZ, Pinitol@)22 L= AloIgt 22
123 S UssSAH &5 S22t 12
AlQ| XA
HIOI20HAH M=, 89, dogMi 8 SHNY L olsel &8, FEFHNMNL XS 24
=HH2 =% 1002l miceOll Tist B2 E=T X, One-way ANOVA 2t Student’s #test =84,
SAX Sol4+ES 9BE 5% 0|90z AX
1. 95ESLZ 0 LAEZQCl ABROIA M LY SSEMA 2|10 olEal &I W20
HIol |SIEO2 LOLELCH
& of ZXEAN U HASHN 2AHZ S = SH2AHO
AE2 D 2. FHEAH AL ofl, 95ESLZ UM A | 3|2
ol&el a0l =0 blatod A SOt ATH
3. 95ESLZUIA 2 ZHUAC SMELN 2HE SEXNSS WEZ0 HlotH ReANe=z
2 AT UL
Hl D
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Journal of Agricultural and Food Chemistry

Vol 51 HIHHAE 2003 A ZHI Ol X 4554
=Nz Soy Leaf Lowers the Ratio of Non—-HDL to HDL Cholesterol in Hamsters
oinmx 22 IR0 (Soy leaf powder: SLP) 2 22! OIEtES =&2 (Soy leaf ethanol extract;
SLEE) o &#AH & W X&EH st 0 O}
HAsd S=ANE
Species hamster Age 3 =g
Strain Mesocricetus auratus Sex m] male [J female
== Henan province 2/ Meng County 0l ®IXIe sHUHAM L2 Soy Leaf E HAZTAIZI =
AEEE grinding @2 2ot powder EEiE 2HSAULCH (SLP).
22 SLP (300 g) 2 50COIA 1.8 LS 70% ethanol & Al &1 ==6ICH (SLEE).
SAUSEH W A0 O38& 0O 2MEF? O JIE
= 36 0i2l2 hamster & 12 Of2leE 0.1%2 SHAHES &Rote A0 &3
| b (casein 200 g, lard 100 g, coconut oil 100 g, cornstarch 418 g, sucrose
acebo
P 100 g, AIN=76 mineral mix 40 g, AIN=-76A vitamin mix 20 g, DL—-methionine
x=
o 1 g, cholesterol 1 g)
positive
Al negative
&
C] SLPE2 hamster 12 Ot2lE 3% SLP 40| &5 (O 2 A82 HXZ2) YY),
Xt AlE = SLEEQES hamster 12 0f2l= 3% SLPOl OEt2 =& 20l €5 (O 2 422 ==z
ol =)
£ 36 0t2l2 hamster2 3 18 (=2, SLP PEE; JNE=RPSES
Cl X2l AlQl 22, SLEE AI0IR)2 2 L0 Alolgt 25 28 &
S U=sEH &5 0124 4=
AlOIx=&E
AOIEHE, S, €8 XNE &2, 2t W XNE &2, 23 W 54 £ &4 AHE =48 2
BolQo | = -
==y
SH A O8Y 120t2l hamster®fl st B2 EET X, One-way ANOVA 2+ Student’s #test
SAx L8 QoAZES 98S 5% 0/902 84X
1. SLP J&0lA €& W & 2AdAHED non-HDL 2dIAHES MotAIZI=d &0t
UAAXICH HOL S AHIEZ ASAIIl= Sd= UL
AEZ 1 2. SLEE &80 A= HDOL SHAHE £=X1JF A58 10 non-HDL S2HAHE =X&s
24X L S SHAHEN= BHato ARUCH
3. SLP O& ¥ SLEE O& 25 HDL-C ol tig non-HDL-C 2| HIZ0| ZAEULCH
Hl
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Nutrition Journal

st=X8e
Vol 10 HIHAE 2011 Al ZHH Ol X 94
—oye Does Glycine max leaves or Garcinia Cambogia promote weight-loss or lower
== plasma cholesterol in overweight individuals: a randomized control trial
HASH WHS X0 e 2 222 M4 & SUAHE 24 S S04 &
HA1RE OIHIAIE IRB 24 ¥ &0l Y
Al AN Double-blind Randomized Placebo—-controlled
Overweight individuals with BMI > 23 and <29, exclusion criteria included:
CH CHAFRHA = pregnancy, smoking, serious illness, current treatment with any medications for the
A - '_:: control of blood glucose levels, clinical or biochemical evidence of acute or
(Rel)ol= hronic infecti h ic dysf i hroni Icohol i |
Xt chronic infection, hepatic dysfunction, chronic alcohol consumption, regular
= functional food supplement consumption
& =% 86 Yol WA= &X& (&0 = 46:40, 20~50 A, 23<BMI<29) 2& oI 22 3 JHel
e ooz s
- AIE2Z (EGML) : 2 F£2 g5 Z= (2000 mg/day)
ANESZE - tWE=Z&1 (GCE) : Garcinia cambogia &2 &% & (2000 mg/day; 60% HCA)
- CHZZ2 &2 (Placebo) : starch &% 2= (2000 mg/day)
placebo | starch &% &2 3 &), n = EX 15, 0% 14
=z positive Garcinia cambogia =& &8 & (2 & &5), n = X 15, 6XH4
negative aus
Al
= A8 2 FE2 8 WEC2 3 EF), n= <A 16, HXF 12
Cl _ _
S2& &I 85 =, pri 21 % , _ _
T ANE= | A primary 212 %body fat, plasma S, ANESE EHE
total cholesterol &, second Z1U& plasma TG, HDOL-
o Cl A+el C, non-HDL-C, %HTR, atherosclerosis index, FFA, phos
pholipid, Apo A-1, Apo B, Apo B/Apo A-1, antioxidant - =
. . X . _ HFI12t | 10 =
enzyme activity, adipocytokine concentration &3
A=A HAA AOI&20 AXMES R, 24 A2t SIM4EeZ MOIEHYE =8
BMI (body mass index) = weight/height?
WHR (waist and hip circumference) = dividing the measurement of waist by the hip
HtOl 20tH measurement
HTR (ratio of HDL cholesterol to total cholesterol) : HDL-C/Total-Cholesterol x 100
Al (Atherogenic index) : (Total-C — HDL-C)/HDL-C
SHXH™ e 3-way analysis of variance (ANOVA), Post—-hoc Duncan’s multiple range test
1. EGML It GCE EHUHM MBS2A2 MAYE 240 HES SUE = = = AUCH
2. EGML & SH0lA placebo EHECH 22 total cholesterol2 2% LCH (p < 0.05)
A& Z 1 3. Placebo &% HlW S W, EGML It GCE &H0A TG, non—-HDL-C, adipocyto
kine J12l1] antioxidant 0ff Y& XI0IE 2 = SAULCH.
4. Placebo &1 HIWMS M, EGML E=0A HDL-C = SIIoltRULt. (p < 0.001)
Hl
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Food & Function

st=XI8E
Vol 5 HMHAE 2014 Al ZH Ol K| 1621
o The beneficial effect of soybean (Glycine max (L.) Merr.) leaf extracts in adults
=z A= ) ; ; :
with prediabetes: a randomized placebo controlled trial
o == MEEY 210 e B2 FE=229 S22 lE NESHUE ZSotLR &
0SS OIXMIAIE IRB 74 & =0l Y
A4 Double-blind Randomized
CH individuals with fasting blood glucose level of 100-125 mg/dL, exclusion criteria
A CHAHRES H included: pregnant women, those treated with insulin and any drugs, those with
Xt (M= serious cardiac, renal, hepatic or infectious disease, those with a history of
= gastrointestinal surgery, those using functional food products
& =5 45 FO| W= SNE 2EGH RER=Z 3 2 HHOZ LU=
- ANE2Z (SLE): 2 =2 &% ¥Z (2000 mg/day)
NE2E - XS 2&1 (BE): HtUL === &8 2= (300 mg/day: 0.3% corosolic acid)
- IZZ22&2 (Placebo): starch &% 2= (2000 mg/day)
placebo starch &8 =02 3 &d5), n=YX 9, X 6
== positive HUU =22 &8 202 3 &85), n= <X 6, X9
negative =
Al o
=] A8 2 FES R WUE 2 3 EF), n= <X 7, X 8
Cl = o
Xt ANE2Z& &I 8% =, anthropometric parameter (B EEE:; /\lfﬂiéé
o CIXtol MI, WHR), blood pressure, fasting blood glucose, H EES
el - bAic, plasma insulin, HOMA-IR, plasma lipid levels,
=] =
plasma aminotransferase activity =& S8F 1 12 =
AOIX=E HAA A2t AXES |, 24A12F SIMBECoZ AOIEHE =8
- BMI (body mass index) = weight/height?
- WHR (waist and hip circumference) = dividing the measurement of waist by the
hip measurement
— LDL-cholesterol (Friedewald formula) : total cholesterol — HDL-cholesterol — (trigl
HIO] @ OFH ycerides + 5)
- HTR (ratio of HDL cholesterol to total cholesterol) : HDL-C/Total-Cholesterol x
100
- HOMA-IR (the index of insulin resistance) : [fasting glucose (mmol/L) X fasting
insulin (uL U/mL)]/22.5
SHX One—-way ANOVA, Student’s ftest, Post—-hoc Duncan’s multiple range test
1. SLE &%, BE E0IAM final blood glucose, HbAlc, HOMA-IR 112l1 transaminas
e level 0| placebo &0l HlmotH & XMool 2A0HALCEH
2. body weight, BMI, WHR 2 M && 2t0l XtOIJF SAACEH.
3. SLE & & BE E WA final body fat content, waist circumstance = SLED} BE
o ct SO QUL
AE2 D ac 0l pl_fcebo Ct Ct _ .
4. €& L & S AHE &2 LOL SH2AHE &2 E2 M 2t X010t &
UCH.
5. placebo & &t HIWEME M, SLE UM €& W HOL S2dAHE s&24 & 2
dIAEIEN e HOL S2dIAHIES HIE0l SItot}A 12 atherogenic index & 24
Ot A Ct.
b
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o] d

‘ T, BASA AAEES didoz AEEET] Wi
AR} 124] o]ate] o] oo thEk 4

A A Fo7tk a7 ol sk o] HAFALL

@) oFF3 ZAY FARRE A4 Fo] oty &<

TR AFGE A HEANRL FAH gow, FAe “ARNSANFY AF
9347 (HeFRIA A2011-68%), L FF F % 4, 1-19 AR 5HE Azl ALE
g &gl AR o A9 23, AR B4 A4F Sl FAse] Yt Aow &
A7 Aol ol ojepEe] §ERY AgHE U= 5 AWM m= JAT da) of - o
sx AEAAL WAz o7 e

(9) FEF ) PTHY /MEAA 7154 98 AF& A% A5 1)

1. Ho HM, Chen RY, Leung LK, Chan FL, Huang Y, Chen ZY. (2002) Difference in flavonoid
and isoflavone profile between soybean and soy leaf. Biomed. Pharmacother. 56: 289-295.

2. Ho HM, Leung LK, Chan FL, Huang Y, Chen ZY. (2003) Soy Leaf Lowers the Ratio of
Non-HDL to HDL Cholesterol in Hamsters. J Agric. Food Chem. 51: 4554-4558.

3. Zang Y, Sato H, Igarashi K. (2011) Anti-Diabetic Effects of a Kaempferol Glycoside-Rich
Fraction from Unripe Soybean (Edamame, Glycine max L. Merrill. ‘Jindai’ ) Leaves on
KK-AY Mice. Biosci. Biotechnol. Biochem. 75: 1677-1684.

4. Lee JH, Lee BW, Kim JH, Jeong TS, Kim MJ, Lee WS, Park KH. (2006) LDL-Antioxidant
Pterocarpans from Roots of Glycine max (L.) Merr. J Agric. Food Chem. 54: 2057-2063.

5. Yuk HJ, Curtis-Long MJ, Ryu HW, Jang KC, Seo WD, Kim JY, Kang KY, Park KH. (2011)
Pterocarpan Profiles for Soybean Leaves at Different Growth Stages and Investigation of

177



10.

11.

12.

13

14.

Their Glycosidase Inhibitions. J Agric. Food. Chem. 59: 12683-12690.
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A2d AAY R EF A VA A5 AFI ALHFHA)

L A7AE S g 2 9y

7L 8 AI7IE Y g5 9 #7189 E o83 PTH A=

1) FFE/AAANE FL Al

2 AFFAE 20119 9€ 23Y Aol AFEHAZ] ol B ?ﬂ? HA=Z A7 )
Al sATF71RAA APAFE &l vlg vl F3E/AF |

th 20119 % 59 17 #Fste 9€ 19¢7HA] 71 & 2 FSE/AAA 7 E
FTAS AHESt AR HAA 758 B 55 Bl AFE FISAT 7158 B4 I
Eo g FYo et AN EFAA el HEdHEZ FF HPLC profiles F3F o= = &
E‘ri—‘tolE 2 F ds FF A td BA4S AT 1A AFS 9E 2012 7€ 10
Aol 50¥®E FA ARE AMHS 42 dxFA oF 60 g x 27H”é. SGHstAT APAT L
2011%!501] GH3 A7 BAS Bl 98 FF5 1SR F5Y Avdde AARSE 7
date] A AME T F Jom FFo] fold FFoE MAEEST. A AdE nige=
2 AdE9 3 AAE Al FF L AVIE AAFSATE TY AMIE Y3 2012954 = SHE
T Q& A B F < AEste dA 2,0008 2 37HA FEY F (YS, GH, WD)& Al

A<
wste] g A7 FAS grstuA s

@ =8 AN7E Fd FE2F £ EYE B4

20119 =] AX9 (WD, GH) 3 BA% (GHI, GH2, YS)ollAl Ajuiste] dA 71782 8%
T Az=ET 100 mge 70% Nk (EtOH) 1 mL =& o golAgo]E (EtOAC) 1 mLE o
£31e] 2447 B9 13 23592, 1.5 mL e-tubedl] 70% EGmL (50 x1D, EAGmL (200 xD&
AFo g 247y 678 EF35}o] 7Lol-o}oﬂ AAAZ & 2ZEo| WF TS ZAde] 2ZE
1 mLe| g FAZ getsit

-

@ H2ste DI I JF 8 A7) 2

201295 A, BA9¢| YS, WD 181 GH £%& wgo= Austel $544718 Agshech
FF AV AEF ARA ANE FHOE sto] FFA/E AFAGoH A FFA}
Plole 60UHAA AT DA, oFolE 25 AHoE FAL At BAL B F&
ol 714 ol Aasts AYE WMo R AT 5V E ARHAL.

H 1. 20128 XHg/S8E 2 IS % THHH

THBH Xl M S S THEH &< WS AID| ==t Al D] =2y

A T YS 500 # 58 22¢ 98 2¢ 1032 d
GH 500 ¥ 538 22¢ 98 26¢ 12824

5 X WD 500 & 63 6¥ 98 23¢ 1062 &
GH1 500 & 638 6¥ 98 23¢ 1062 €
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SARA/NRJAANIA/AZFEE AR T dF =& (ﬂ]QFZHHH)

4. 5
B AFAAY 1 Ads AT ARE ngoz A

A BF
olo] Z=3to A3 ﬂ—‘,LE oH ﬂp_ﬂ

of tigt T Au} 2 FES APSATt. FTE T
ANg FHOE 101~1209% ] FUS FHATE B3 22 FFT FTolgts A7F,
AR Ao g o] depde At thh A zolE Fo 8-S MU
o FUOZHE PTH & Wy EF3 A+
D FY FEF L FF I FHE A% 9y 49
FTUE o] g3l AFA F Oﬂfﬂ 95% EtOH o] &3 tig 9 A#F F=E9| LDL-34s 3
d< v, #43to] pilot plant FES A% TAS dHse 71 datas FERIAT
%2 95% EtOH$} EtOAcE 1%0}04 T Ax FAL 10 wjol s|FetE &HE HUls

pom, Az Fd 20g P A=FS 100 mg
E FEEY YNE AxT F 40 wgmlE FEF 9Fo FYT oA 27 LDL-d4ts)

43t DPP-4 A &AL =439}

S

(2) w53 FAdo A= Wi BE A ¥HE A

Tz, dF3Hx060~60C) 12l Bz wE FA Adx T FE== (0%
EGmL, 95% EGmL Z12]3 EAGmL)e] FA % o]&d| tigk LDL-4Fs}e} o —glucosidase 3l
ol A= Y-S 2SR

S g2 AFgstg o, 5 Al 25~30C ZAOE 48417 B9 FEEPT 5 & &0 A
AE Y3 FF717] 255 40CE UYIJ=Z Jgstgoy = & YsAFAZR7E o] &35y
FEEO AXEES oty 7o) g R sy HPLC systeme &85t 313tE9| &3

N A U
A9 7154 B B /154 A9 92E 9 3 A4S =S 7154 959 24
£ 554 Eo01AE Fo ARE BANROH 20008 olFe] ARE FHow AN,
2Abe] hge HARS vhgoE 2ASAT A3} AT 20108 oF BulHL U= AF
Z AeFAol A3 S AHY B AFel UlF Fo AR vAH LNE FHoE 24

h JAAAE B2 AFEE A IL dF +F
A 2] Ad= AYES 53] FH3 Ad3E 53] B X494 WD GH =
1 (1,000 B %) AfAE FHsAT. Btk B3 A D AAE E4
= AE Adgsideon AT 2 AAFE e fel & t
stk stk I FF52 ﬂ%%‘: AR Al s eF Al E
220l HFE SAARE 22AEY Ag 7R 2@ FFAE



2013 6¢ 9Ll sttt

H 2 20138k S5E 3% IS & M

o EH = MBS S IS Al DI =EtAlD| ==
GH 68 9 9& 26¢ 11024
20134
WD 68 9¢ 98 26¥ 11023

i Fdo=HE HENR 13 ZYCPTH A4 33 &3}

D) 4E2FY F2E9 LDL-34H3 &4 9 yeast o -glucosidase A3|&A8 =4

T AR e FEAREY FF U WHY d¥8owE & AF(EIER), HE, FA
w(Lactobacillus sp.)< ©]€3 FY HFEE AESAY gz 12 T A 7
EtOH 52.5 mL& 7} (1583t 25T oAl 48 AZF &< F=3}
W 35 go] 2R 525 mLe #7F (1583t 100C ol A 30%
52 AAHZ IS AR AHA A, F 350 goll A
g, A% (70 @), 74t (70 mL) &< @7}0}04 40CAA 3 43 s34
s st 114 —?—, BtaE Fo FF/F< 175 mL

i&

A
1 OlN —‘Nc H

& —"r%%}MJ_ 244 = S8 a3

FEES 3,000 rpm°ﬂ/‘1 15 B dAEste dSde st dAdEE T AAE
95% EtOH 7.5 mL< 7} (15ul)3te] 25T oAl 48 A|ZE &<t FE3+e] 95% EtOH FEE<
Eo}oi‘ﬁ‘r T %}E T Ad5FE A5 AWEY 95% EtOH FE &) tigd o8 71x

4] BEAGL 2012»3011 co 38 A}%aaﬂm 27e 39 A=EY 1 gol FHF
T+ 95% EtOH 20 mL-& #H7F 20uD3ted 95CAlA 1 A7F & 23 47 =2 AF

3 FoS AR A ALY T, 479 AFFL 74 F9 150 g°ﬂ = (300 mL), Za%
(300 @, A" (300 g), 4t (F 200 mL + 4k 1
SAA71a, 25T AA 45 43t DEAAT dFFEES AR %’—3—1 10 goll 7/ 40 mL%
2 7}t 95c oA 1AZF FZFF £ 3,000 rpmollA 1583 Bt Feds sty
g =AHo) ALg3E E=3I 95% EtOH FEE2 28 T 3
A &A

T =
oA 48 NZF FEF F Fo|HBHE FE=S 2

Al HPLCE o] &% PTHE A BAE (= FEAE) &= £4 2 validation

) ZFAY4E (arger scale) 3AS F3l A2 NS-GH-142d Al=59] 95-ESL¥ EASLE analytical
HPLCE o] &35l B39t HPLC 42 sl Shimadzu HPLC system (Pump: Shimadzu
LC-10A vp with binary pump; Detector: Shimadzu SPD-MI10A vp PDA detector, 254 nm; Auto
injector: Shimadzu SIL-10A vp)2 AF&31% 3L, HPLC Z ¥ © & Brownlee SPP C18-MS-II column
(4.6 x 50 mm, 2.7 xm), o] FACEZE 0.1% A4S E3el= E (&) B oAl EYUoEH
(&) O& AH&3F gradient condition, < 1.8 mL/minclA g % £%F3}o] PDA detectorZ
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ol g5t H s,

ol. PTHY] <t A A&

1) RA=E o] &3 B3 BT FHAE

NEFELS SAAFY 28 ALda 1, F13 AF7| 2487 2450 Je &
Al F-A| (SPF) Sprague Dawley HE= 757 ¢t o+ 242t 24 nig|& dAs8te, 79 &<t
Za, A3 55 o, & 42 20 viglE AEste] &835kTh

AFZAL &5 23+3C, AUlsE 5515 %, 71314 10-20 3/hr, =HAZE 12 Al (2

HAS-25 8 Al &%) 2 =% 150-300 LuxZ FASALL, AlsE e WAZAIZ EF

H A¥E5=8 113AE (TEKLAD CERTIFIED IRRADIATED GLOBAL 18 % PROTEIN RODENT
DIET, 2918C, Harlan Laboratories Inc.,USA)E &Fgulol 28 (H&E5HEA AT FAF 153,
ARz 107 9)02HH Fadol AfAdFH stEE AT AMSEES 2EIddH A B

AREZEAE (W 215 x L 355 x H 200 mm)ollA A4S, 3}, Fo 2 #2277 =5 3 vhg] o3

A

=B

A

=, 3
AFSAAR ARSI T AETe AL de 2ol si9a, FAAEE ATEY, 13)/9,
G EAEN L, FAYFE B A A FE VFEOE AEIATH
H 3 38 27 SHANES 98 e 24

. Sojorer sojz

EE o g =24

| = (mL/kg) (mf/kg)

Gi M/F 5/5 20 0

G2 M/F 5/5 20 1250

G3 M/F 5/5 20 2500

G4 M/F 5/5 20 5000

* G1: BEEMIET (1% Tween 800| EZEE TAZAIZS)

AutZAtol] thate] nE FEo thate] vjd 1 3] ol AAF AL &, Fo U= Fo
AZEE 1 AR = AEHO 2, 6 A7EA = wjAzvit 3EsAT Y-S Day 162
AR R, IHtsdaze Day 1571A AAeath AFsHsts 25 5= tste] Day 1
(FoZ), 2, 4, 8 2 150 ZAstAuth A71H A2 Day 159 BEe AEFES COE o] &3t
AN & A&t Tuigddy g Boees dosts WHoRE WEXAAA SekH o=
BEE A7IE AAeAT BATSE B4 A8 gy AMEEHE A #7IAQ] SPSS 10.1K
2 o] &3t Fo|FF2P0.052 A AA T

JEHS At RPA &85t A, oS FLN FHAZ 343}
SZAG A g AFELDLS A Ao Z=AS

U NZEZS sodium azide (SA, Sigma)v= EdFAMEST (OIFSEFTHE, AXHZ
04LOF2DZ ZAste] Yest AS sssted AFE3 Y. 2-Aminoanthracene (2-AA, Sigma),
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Benzolalpyrene (BlalP, Sigma), 2-Nitrofluorene (2-NF, Sigma), 4-Nitroquinone-1-oxide (4NQO,
Sigma) ¥ Acridine Mutation ICR (ICR-191, Sigma)& DMSO (Sigma)2 ZA|ste] W5 B33 A
< 353t AESEATH

H 4. 080l AE8 &F
e his/tro FItHel SctA0l 2z ot
S0l S0l c

Salmonella typhimurium TA100 hisG46 rfa uviB pKM101 Base pair substitution
Salmonella typhimurium TA1535 hisG46 rfa uvrB - Base pair substitution
Salmonella typhimurium TA98 hisD3052 rfa uvrB pPKM101 Frameshift
Salmonella typhimurium TA1537 hisC3076 rfa uvrB - Frameshift
Escherichia coli WP2 uvrA troE uvrA - Base pair substitution

5 FFYUE Molecular toxicology Inc. (P.O. BOX 1189 BOONE, NC 28607, USA)ol A T
3T AL HAFAT A FEE]A T A EFE A Aol AHEEA A, BAEAH
NEE 93 759 Aujgel= 2.5 % Oxoid Nutrient broth No. 25 A28t th.

E 2 2 % glucoseE /3 AL #HAEZH4 (90 x 15 mm, Zopd "ol 25 mLy 53
A& AHEAT. dZd (B col)el 5 A9k 5Lg HAuA o 0.1 % tryptophan®-& 0.25
mL/LZ 718k AL AF&3 T Top agare= 0.6 % Bacto agare} 0.5 % NaClZ ZA|sF%H o,
Awdlgl 738 top agarol]l¥H100 mL9 10 mLe] 0.5 mM histidine-biotin <42 7}l At}
FET2 5 T w7 st wETE 1 7h9 EHolE (BIE AHESt AR A A
€ 2GS ANdEES At 42 AHAE IAE AASAT
oABAFANA = 5 - 5000 ug/plated] 8 TAl =& AR od, AFdEZ *ElA top agar
of T3 o & =t AFA ZHOlE A AP AFRE BESA

2 A mE FEFA A AWe BAHA @gton], SHENAE A 9 AEEA
BEHA YT WA, mlww% et ol AdTE TAsE, 84 % FdHE

E 5 =0H0| NE2 st s&
TR S9 mix s& = (18/plate)
TA strains +/= 50 150 500 1500 5000
WP2 uvrA +/= 50 150 500 1500 5000

A& *g]+= direct plate incorporation W o2 AASIHATE AP FF+= master plate
ZEH 20 mLe] AR (2.5 % Oxoid Nutrient Broth No. 2)o|] % <&3ll shaking incubator (37
+ 2°C, 120 rpm)oll A 10 A|ZF XJHH & st om, dujds vl #F= 3 600 nmoll A &7
S SAHOE AATE AET F A ALE wi7tA] dF Basdt 5 45 + 2CE
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A3k dry batholl 22 "+ tube (12 x 75 mm)oll 1HF7] H+#3 top agars 2 mLy &3
gk o4, S9 mix 0.5 mL (HAFZAA v]Z &A= S9 mix 4l 0.5 mL2] sodium-phosphate
buffer, pH 7.4), @<} 0.1 mL, AlFE4 &4 0.1 mL& 33t FA vortex mixer= 2-3
%7t X ¥3te] minimal glucose agar plateol] Ho] o2 ®wgko g 7]&o 1F Hmy ZA 3}

o]
M;}@EHZ:%}% AFEZD &4 il 234 01 mLe, FHU2TS FHANEELD §9& &
dgt Ho = st AASAT AFED P S9 mixe] FHA4 AL JE AFEH Ha
59 01 mL 2 S9 mix 0.5 mLS Z+z 2 mLY top agarel]l £3ste] HA-S Azt A
27t B9 ¥ top agar/l oW HAE HFo] 37 £ 2CAA 50 £ 2 A7 v & EA=E
Aol HEHS FUoz AL

A AFA 4 HHo 7| BAAATFZE (background lawn)e] A RS SAHEF3 vlws}
of AAbstdon, 2 2 7|E o] HAARE HAASATH
s T Ha & g5 BFEHE AT g sdA AEEAHo] Jde A= AdsAt
O 712347 Fo] gdoAAAY GAAHA et hart vebd o,

@ " A ¥ (microcolony)e] YRS of.

Q) AZFE o] &3 A ) FAF

= Aldol= A Chinese hamstere] |4 -fobA|ZolA Feigk CHL/IU AN EFE ARESHS
o o] AlZzFE Y FEdE fdeE 3 FsdAF d8 AHSEHIT o, |4
Aolde] HAEo Agso] dFH AT AXEF= American Type Culture Collection (Manassas,
VA, USA)ell A dF3tRtt (Cat. No. CRL-1935). ATCColAl AF3+ H R o3t o] AMEZF9
A48 modal numbere 25 o], BEEF7I= <F 15 Azttt B A oA AL AlEZF2
Az ZA5 D AF #4AA A3, A4 modal numbers 25 oW, BAF7]= oF 14.6 A7lo]
ATt
HjoFel e 1 ¥ Minimum Essential Medium (Gibco-BRL #41500-034) E2rafj=]ell sodium
bicarbonate (2200 mg), L-glutamine (292 mg), penicillin-streptomycin <} (Gibco-BRL
#15140-122) H7lste] EHSHTE F dFS 1000 mL2 24 AS T4 0.2 x#me
membrane filter2 ]33k 7o) Fetal Bovine Serum (Gibco-BRL #16000-044) 100 mLZ Z 7}
g AS ARESEATE A= 5 %Y olAtste A} 23 FEVIE FE 3T £ 1T Y Fu
7] (Forma 311 2311DeolA AME wjokg Z2~=3 (FH A 75 cm2, Falcon)E AR&3ke] vk
st w 2-3 & vtk 0.1 % ERAY R Az E e, A a sttt

B Alge A s AuAE (NEHE 13-VG-255P) A EAFY 2 WHo=z
G A8 2L HAE st AFEEAS AEste 42 AHE ZAE AASAT A WY
of wet tha34 o] FE3HAT

AuA PN A= BFA o gt ga3HAQA 1670 pg/ml S HiFE=Z 34, 5-1670 xg/mL
Helol 8 9A A=A S AEsta, Ag AA " TR Al Jd Y o R, wjtd e A

2
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W3l 55 #FASAT WA AL §GoE FFIGoH, AY FTEAA AYY F
NEed A7 CAEEE ARAAANZEY oF 24 AIE &

g e
m?l_r{
i
i
i
>
o
fu
r <
e}
ol
| 2
_\1

Z g2 8E AXE B, AFste] 4 AX 2 g2 F40 o) AAE4 (Relative
Cell Count, RCOE AF=E3t AZ Ao ARE SPT

RCC = (HEe MEF/zddizae] Alxs) X 100 (%)

AHIAF A 1000 pg/mL ©]de] F=drolA AHEFEAZIA 8] #FHYL, ZE A
AL MEZHo] BEHJT. wepa] EAPoA = Linear regressions 283 A34E
AR ZF AgAElA RCC #el 50 % VWY AS=E FAHHE 52 75 IF7E=E 44
sto] ofeff Fof o] BAIRY AdTS TASHATH

I 6. SAH 0l&a ANEE RIst s&

- thatetd R/2 Xel/als A2t 4 MelsE SFEUNEF
(+/-) (hrs) (1g/ml) XelsE(1g/ml)

1 + 6/18 0, 275, 550, 980, 1100 BlalP 20

2 - 6/18 0, 200, 400, 580, 800 EMS 800

3 - 24/0 0, 150, 300, 400, 600 EMS 600

Alzajek wjek | 25 cm?¢l Z2~= (Falcon™ 6 X 104 A|E£E 5 mLe g o g =}
Foted oF 3 dxt wiYgstAt. =W 2 e EexIE AP%O}%E}. MEE AHYALE
(Series) 1, 2, 302 Uro] &FHeta, AFER A dd mg 4 SZ32a sgds 25
AAG T ASAA HEF AL-DE 247 mL, HFEF AD-2 2 3)2 4.95 mL o =

2.
=de Agsiin. sAddETdAs FEANE 22

L

G BF 1 A ol ABF F A3
oF Aelsterh
ANPEA Aele 24 e oleer Ptk

ut

rl

HE 7. NESZ XM =4

MelHE HH 2o + ZH Xl S9 mix zIE 21
1 2.47 mL + 0.03 mL 0.5 mL 3.0 mL
2 4.95 mL + 0.05 mL 5.0 mL
3 4.95 mL + 0.05 mL 5.0 mL

AHUEZ0= 30 uL BlalP (series—1), 400 uL EMS (series-2) & 300 pyL EMS
(series-3)E XHel

AG-1 2 Ad-2& AYAMNAZHEE ¢ 6 A A3 & P23 2 7 A= T/
AYNe AAS 5mLe Ca2+ & Mg2+ free Dulbecco’s phosphate buffered saline
(CMFD-PBO)E MEZ& 1 3] AFHg & Adg wjdd SmLE 71t F71HAZ FAA A
A& wiFet AT AL-3S MEMANERE of 22 ARt B} & ZHg2A=ZREH Ad=ES F

3 AgYe A A 5mLe Ca2+ & Mg2+ free Dulbecco’s phosphate buffered saline
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uﬂ Fo| 5 mLE FE F 2FAEL Asha o
A g A

ANd=d A MANZRE o =
FHEEE 1 u4M 2 N3 A3 & zﬂ%‘ﬂgi T7/INEZE
B AAEE, 75 mM KCl ol o7 AFRAz 2 o s =
ZNAxHEo R GAUAAAS AZSL 5 % Giemsa 02 FAsHTh AAE 2 Sga=
2 oy Azstgo

AaFol el HEl BE D AsE JRIAWAIUEMS) Z A5 E A T E 7 MMS) %
‘QalA o) o} 5e2(1989) o SlalAT. 7t FelsARE ALW 2 v AA F 1 w4
o duste] mES @ %, 100 Ao BDEIE (0)8 71l e ez 1000w

ZEREF B2 AR 20 g2 AT ofME 100 mLE €2 & #3372 2~383 423
3t NS ofx] (whatman)E E &3t B34 Zul”7] (Buchner funnel)ES o] &3t 1x 7+t

o Fsta, ofHE 30 mLIZ 23 7e JFHHS Bazgdus] oA 100 mL 4k 50 mL X
SHASUEFSY 50 mL 2 & 450 mLa e St AAF F8Y TS AAT I
& FFEIUEF 2 FANA 25T 9110 40C A ZtEE3ate] thAl 10 mLe] &
Aboll galstar, &l 4 mLE FH3kY 6 mL& 7Fsle @ATh 5 ml F4bE o] &3y A

3l florisil cartrldge (RS tech, Korea)ell 1 drop/Z 52 €&A7 &, IF 22 e/ 2 &3
o

o (5/95, v/v) 10mL=E ol A Wz x D]ﬂiiﬂﬂ’a‘r/ &3l (40/60, v/v) 10 MLE &Z<
SRt BEAL 40 3] BT FAM ALE GO FEOR FAANAUA T
4mLe) o &STOR o] AYGAOR Feh
A @491 DB-5MS 2% (30m/0.53mm ID 05)& o g3akal Aol shat AF, §F 2 mL

E£5, FUF 260C, SAHF 300C e =olA 7IAaZrtEDR Y 7|Hog2 S5ty 3=
e olgsty SA s

Hir Hz
o

i

o

E

U
rg

o

Tus FF A2 AR - F8skit AR 20 g& EelEgksso]
sl = 50~70 mL, F4F 10~40 mLE Wil Egste] WA R ool 283] 7hdste] AH3
Hhol AW A7 B &4t 520 mLE w3 oA 283] ZFEdh UlE=ol dHo] 57
AFstE Al 2-3 mLA & FUHsHAAM TS A&kl WgEo] A T RAe] Hile o
wA7E Bd Aoz drh Zage A7 F £ 30~50 mL, E3FAAAREFEEY 10~25 mLE 7t



A el @ Ar7h WAY W7k Gsn 48 o BE SAFOE o] AP0
2 @tk APEY 2 FAGEAS IO, T 3N E= $EF e AAFRREAN F
Ysto] FRES I M EEZEY L o9 IAFEAe] WAMNE 22 AFEA B

A 1A= A3k L 2AAE A 1 ARAAY e BGOE AZE AR L ANE 2
RELEIEE R

AAY 8 BN TAE FAANY] AR
o A% Aw a2 A AST F Ax F
9 OAAES AES AR ARFE ) -
E3 WYANS AT AT G BHS AUsgon, BHY AF L YUSHES HgoR

A 25} AT,

FS 23 AAES s AAE
Jd= FHZE AY

N

2k 7154 aA e g A 8 2 dAANFE A7 AFRF AF

B AY GH U9 FAHFZELS ol &3ty AAANIEE A AAFES AZAT AAA
HS e BEAZR7S o]&3te] 500 mg capsuleol] 95% EtOH PTHE %3 3 &S A& st
At 95% EtOH PTHO| A4 A|&Zgoz ols faAo] &o]5# &gron, o2 ZRE
7] 918 PTH : Starch® 90:10 M &2 EFste] W& ARste] AFECR Taatt

_1

7k 715 daA 2 FAsee] HA i R AY 4 A7 R F4AR
AAE A, 38 B AddA i B-E Ve He FEE
[

4] AU
=
Jm
BE
ojf
J
Me,
T

A 95% EtOH 2AFAFEEDLL Fgste] AW 24 o &
9 FHE A 7154 AELS ATS 9T 552 AYRAT AFLS Au 4 Fo] ohd )%
e FRIte AFEAG 2YHEOR EYR Bk BASE AT EYs
o B&g FUSEs] AS) sHsd 2 2 RARse] HA g LAY Y ATE F)
308 B 234 2 7154 URE B BEIL oo BT BAL APt

. AEHAAE BEF AT L B 2 A)5H GDAE AR
Nex dReE FTousszsel t2AUo A} EEE

Festdon @9 48E s daY SEYSEDS T
anAe 7154 wAES skl ReltiFrd, Lo @nE

B gastel AFL ALshac

187



2. AL 3 23

7 w8 AZIE T FE 3 /7189 E ©]§& PTH Al=

D FFE/AAANZE I A

2 A7l 2011 9€ 239 ARl AIRHERZ] WiEel B A7 HAE 3skr] 96
dsATF7IHoA AFATE fal v SR FFEAFH AVE FA AIRE AT
20119 = 59 17l HFste] 99 1997HA 7% & &8t gHI} FFE/AAANZE F

AS A& ALAFZIRAA 7158 BH5S T A5 I8 7ed A5

= Tl EH%P AA A o] AelSdEH g% (HPLC profiles 53 dF 2 F =
HyolE 8 F ds T ) g BAL stk 13 43S 98] 2012d 7€ 10€ 9
509% T AEE AMFHs 4 2 E?":] °F 60 g x 2714 grsth dFAT H 2011d
o] gR3 A3 A4S Tl 98 FFS LHEAH =23 FF9 AF BAAASS ALt
o 4A AWE & F Adom Fgol %Olf‘& FToE A¥sgn. AddnE H}%gi 2 =t
Wx 2 3 Ads Al FF D AVIE 2ASAH. Fd AE A8l 20129 =0 SAHEE
Ao A, B F AYS AMejste] A 2,000 R 3FF F(YS, GH, WD)< XHHH st
S AI7IE FEE GRS

TAL2 T4 A B F AYAA AZFA FFA A9 GH, WD; BX9 GH, YO)OEZE 20119 % 5
4 17d 0 FFete], of 300 9€ 1993 24 ANEE AHA(E 1, DAL, FFTE NS
S FEIYPL AEE G5 F o 30Y HFo 2 ARE AFSY YUY EF B8
2 &t FHI} ANREs AXT|E ol&ste] A= F 223 3 AISE of 100~300 g
21359t

2011-BX1<9 GH 2011-BAI<E VS

J8 1. 20119 XSE/E8E 22 HE MM &
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H 8 201149k XHg/E5E 2% IIE & =& AlJ|
THER X1 | THEH &3 WSAIDI =2t AlJ] ==teld
GH 58 15¢ 98 1¢ 107
A WD 58 16¢ 9g 2¢ 108
GH1 58 20¢ 8d 31¢ 101
B GH2 68 06¥ 108 04€ 120
YS 68 06 1038 04¢ 120

45d 60 d 92d 102 d 120 d 135 d

O 2. 20119E +EHAD|EHZ &EE GHI 2 AXTEY (E3E UE 1)

@ 8 AN7|E I FE2E = E3=E 4
20119 =9 AR (WD, GH) ¥ BA|Y (GH1, GHZ, YS)ollA Aujsted LA 7|xHE= 3
FTAe dxED 100 mg= 70% EtOH 1 mL =& EtOAc 1 mL& o]&3ste] 2443 &<t 13
I

st 3, 1.5 mL e-tubee] 70% EGmL (50 ,UD, EAGmL 200 pD)& Aoz Z+Z 7

F=
B=3lo] 7ietsle] dRAR T 22E0 HF BAS At 22E ] mLo| WE A
LAk

~
(o))

.ﬁ
ofN hu ax ok r?h

SALELATH (F 9). 70% EtOH FZ&E9 A% FA = Auj7izte] ZojAo wa} Axpxo=w
st o, EtOAcFEE9] FAI= Auj7Iztel we dadaA7} e ALz eyt

H 9. Dry weights of 70% EGmL and EAGmL of various soy leaves having different cultivating duration

Dry weights of extracts (mg/mL) Dry weights of extracts (mg/mL)
Samples Samples

70% EGmL EAGmML 70% EGmL EAGmML
A-WD-59d 240 £ 1.3 6.6 £ 0.6 B-GH1-102d 27.3 £ 1.6 71 £ 1.4
A-WD-91d 223 £ 1.5 6.6 £ 1.0 B-GH1-120d 31.3 £ 3.0 82 +1.3
A-WD-105d 26.7 + 1.0 6.4 + 1.1 B-GH2-60d 23.3 + 1.6 76 £ 1.1
A-WD-125d 29.3 + 1.6 71 £ 0.9 B-GH2-87d 30.7 £ 1.0 51 + 0.8
A-GH-59d 21.0 £ 1.0 50 £ 0.6 B-GH2-105d 30.0 £ 2.5 6.5 £ 0.7
A-GH-91d 25,0 £ 1.7 53 £ 0.6 B-GH2-120d 327 £ 1.6 6.8 + 0.5
A-GH-105d 240 £ 1.3 50+ 04 B-S-60d 26.3 £ 1.5 5.3 £ 0.5
A-GH-120d 27.0 £ 2.1 56 £ 0.5 B-YS-87d 30.3 £ 0.8 6.3 £ 1.0
B-GH1-60d 243 £ 0.8 6.5 + 0.8 B-YS-105d 327 £ 1.6 7.1 £ 0.6
B-GH1-92d 29.0 + 2.1 6.3 £ 1.1 B-YS-120d 34.0 £ 0.0 55 + 0.4
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Q) H=z714 3137 T AT =7 A7) 23

A AL AR ZIZE 120 L o] F-o] FSl Aol wEA WA Ygo] @ol A F
S Tl F43] HastEz 100~110e0] Fdr&e] AAAN V= AU, FF F 110
d AL AREo] Ay 7)o "ol olz IF Hho] A WET} Fopx= Aol LA
stttk (L™ 3). =T Aoz AMEet 22 Awo] 2o e FHodA gHe= s @
o Fde FF Hx SoAE A &8V AojAs dle] E 5 Qo] AALe T
7, 1109 o) = 994 o] wobAY] Aol &= 2o F2 AR AdHUG
0129% A A fHFoz2E ] ThE Foll e $712 A oS g3ion, 20134
Tole % o] %ol HFH e SRz Jdl FEFo] Fiste AHE BT

]

<= st A, B Aol Anl o3 A3 Il B dedFe WD 7HE ke, 1
5o 2 GHeE YS &oldet. =3k A3 54 (R, @427 &) 22 FFolzt= 3
THS 67~77%2] oS Hat ole A9Z 543 420 54 Aoz Y7o o
o AHHRl EdoRE APREo] F #HOEE Hul FoE Qg EwWlo] §old X
doidor ol o Y TS Wol = o] ¢ B2 IgEds gEY F Us A=
AT

IMFFAA Y A7 AARE vt o g A BRI g FAd =F oF 102~1059 %
o]% 80% oldel E& LDL-34kst &4& Jetdth E3] BAYe GH12 R2YH A=
88.8%2 w2 AMEHS Ytk Auirzke] AojHe wie} 70% EGmL¥ 95% EGmLe
o -glucosidase A3 &4 tha S7FE AT, ARk oz 1209 F oA 713 =2 AAEH S o
Eb it wiH o] EAGmLY AX 93 BAY =% 102~105€ = oA« -glucosidase A3 &4 &

=gom, E3] AxYollA Auldt GH-105¥F 2] A &4(92.8%)°] €53 =4aS FUsA
o we A g 9 FFEEFS ARbste 3F F oF 102~1209 F o] AAVIE A
Hu, 94 AEE AHY @4 24 (20129 % AlE 713 wshe ok B A9 15¢
A0 ZE FAS AFSS A 7HA AEHE AN WS FH 78 AVE AF
+ Zo] F8sith Ad AFet B AFE T A9, F3E 183 A7l BE AAA
7 AZ Aol Q2 data® &3

3
o g FAY S P ARE FusGon ot A
7
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A, B & A99] YS, GH, WD, GH1
lo] 3o MY ATE o) Gnd

]
o EF 2o gEolgw A7A, A=
5]

2

o
ol
71
o
2
=
wa 1

gl

i
o
o

>
o2
ok
32

Fool Aate A A3t B A9 AuES E3) 637.3 kg AxFTAS
o

= =
FGR3AT (10). 22 AHolgte FIFEHE FHE Ax IFAES oL Zo|7t AT Al

EEE $
Shol%@ £HFE BEhIYTh ot FF o2 AT Zlole BHIL ¥S EFFE 1 A
S} pEMAE GH, WDl W) & 392 Fastdnh YS 39 A5, $39E Ao
A AuEs ol AREA g Ao Bes

T BH X < ol S5 X B MoE HAY dorg
YS 128.4 kg 0.078 kg/m?
A X<
GH 221.2 kg 0.134 kg/m?
WD 214.1 kg 0.129 kg/m?
B A<
GH 73.6 kg 0.044 kg/m?
s 637.3 kg

AE Az Fd FEEY AYEES 248 A3, F=5EF9 DDP-4, LDL-oxidation,
-glucosidase AL T2 FFo vldl I3t A A AyakdE B X192 GHellA 714
foH, 52+ B o] WD9 A2 AU B A Ho] A X Ho| H3] F=E&9
ZFAZ g4 A U :

olge ANZHFE FIIFH AYSHAS EF 1HT W, 7ITAH &AE Aistr] fsliA=
GH > WD > YS 2.2 £

AL HE =
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H 11. A B F XNY0AN +=&& 2 FE39 M2/g4 Hlu

TH HH TH HH Inhibition (%) Dry We|ght
x| == DPP-4 LDL-oxidation a-glucosidase o{meg/t;ﬁﬁ)ts
(2 ul of extract) (0.9 pl of extract)| (1.7 ul of extract)
YS 343 + 1.1 571 £ 0.8 85 + 0.2 17.4
AXl &
GH 37.5 £ 14 36.5 £ 0.8 22.6 £ 0.5 16.8
—_ WD 36.7 £ 0.9 575 £ 0.9 21.5 £ 45 211
- GH 41.0 £ 0.8 847 £ 1.4 69.1 + 0.4 20.7
o 545 £ 0.0 52.7 £ 0.5 46.6 £ 4.5
Positive control (KR-62436 at 0.5 pM)| (BHT at 2 uM) |(coumestrol at 5 uM)

o FHC=RE PTH & W &3 47

1 F49 —’?‘—%E& ‘3—: —"r‘—% A g4 AT A8 23

FAL o] gdte] HAYPYAM FFoA 95% EtOH o] &3 s @ &% F%5F9 LDL-34ts3
A& va, B35 pﬂot plant &2 FE& A 3L FHsts 7% datas FEIAH-

FUL 95% EtOH<} EtOAcE o]&3le FY A= A9 10 uj
Rom, Ax F9 20g (EHE*)JJr 2% 100 mg
S FEEY IdRE A3 T 40 yg/mlE FEES DFo| U xHA Z+Zt LDL-34Hs}
=74

33} DPP-4 AHs|84¢ ZA 35Ty,

40 pg/mL F =<l /H 95% EtOH —%—%%EE} EtOAc +=
"L;}&’jﬂr 95% EtOH =+ %«]

% )
A Aol Yok, 334 FEAME BAo tha Pastgt,

Y
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H 12, 2 F5Y (A%, HE) % =& 20 2 LOL-SMSHEA Hw

Soy leaf extracts (40 pg/mL) Inhibition of LDL-oxidation (%)

st 61.1 + 0.8 (100)

20 g ond 46.2 £ 0.3 (75.6)

3rd 26.8 £ 2.5 (43.9)

95% EtOH Ex. Ist 58.1 + 0.2 (100)

100 mg ond 40.3 + 1.4 (69.3)

3rd 32.2 + 3.2 (55.4)

st 77.8 + 0.8 (100

20 g ond 80.8 + 0.0 (103.8)

3rd 73.3 + 0.1 (94.2)

EtOAc Ex. Ist 77.5 + 1.3 (100)

100 mg ond 76.8 + 0.4 (99.1)

3rd 62.0 + 0.5 (80.0)

Positive control (BHT 2 pM) 455 + 0.2

@) TF% IFA A= P wE &4 ¥ A
sEdZx, d43dx (B0~60C) 18al BFddzxd mE Fd Adx 29 F== (0%
EGmL, 95% EGmL 12]3 EAGmL)®| FA % o]l tigk LDL-4ks}¢} o -glucosidase # &l &
_i'_

Aol nx= 9GS zASIAY. =AY, T Ax T

£
{

B3z A 2ol EAGMLY FA7} $2azst dFAzd va) tha 1asta
Zrzye] Az 2o mE FY FE2E9 LDL-4Hs AsgAd e 70% EGmL¥ 95% EGmL &
oA 2 Aol7h Gk webA Az Wl whel RasEAe wwnd A Aow &

FA HAx & FEFE (70% EGmL, 95% EGmL, EAGmL)2] « -glucosidase A s &2 A A

o2 2 o7k giloL}, EAGmMLS] 4% B > 9% > $9 «o2 AsfBAo] FtHE
Ao2hy Az AAAM e 93] EAGmLe] d#shs vls4d=4dd i Wsyl o= A

H 13. 39 Axx2A0 OE FE=22 =8 24
Dried weight of extracts (mg/ml)
Samples -
EAGML 0% EGML 95% EGML

JP-HG2-105 d 6.7 320 18.0
== 6.7 30.0 16.0
JP-HG2-120d ZEAE 6.7 4.0 16.0
EHEFEAE 3.3 30.0 16.0
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H 14, B9 HAXXAH0 & =& LDL-oxidation Mall &4
Inhibition of LDL-oxidation (%)
Samples T0% EGML 95% EGML
EAGML
(80 pg/mil) (80 pg/ml)
JP-HG2-105 d - (not detected) 924 +07 GB.1+13
SEHE - 950+ 03 855 + 06
JP-HG2-120d EEAS - 957+ 048 Br1+15
EHZFEH = - 968 £ 0.8 B4 £ 02
H 15, 29 AXX20 MIE FE2 a-glucosodase Ml &4
Inhibition of a-glucosidase (%)
Samples EAGML 70% EGML 95% EGML
(50 pg/ml) (200 ugiml) (200 ugiml)
JP-HG2-105 d 38617 359431 42 5+15
SEHE 47.8+21 44029 45.6+0.1
JP-HG2-120d 2EHZ 534+1.5 479126 465125
EHEFEE ar4+1.0 415+14 43.2£11
@ F& 8 5 3AH OE & HE
BFAXFTAE o] &3t F= 2 5 3AHS A8t (18 D). 5 2122 1A 70%
EtOHS &wjZ ALgstgon, & A 25~30C A2 48 A7 53¢k FE33Y. &5 &
|l AAE 9% w5717 == 40 CTE W2 AP oen w5 F YsIsdAxrE
o] g3t FEE AXELS IF3AT
EFE TALS AR HF FY FAHFESELLS 1¥E 257 %9 24 Brix®@ F&2 17.3 %4t
71E] Aol Ha) A7 Al 175 ~ 21 %] F&of ¥ & A5, tzdF FHS=Z <3
ZIRAR] FEo] U Zor dde] HY, Bt} AALS FRE F Ae TS AT 382
HE s 53 HAEUt 7bed AR AddEnh. =3 WNFEAAe] FEE g HPLC
& 53l 70% EGmLA = ®let7ta3A &3tEo] TqidE As glstAitt
95% EtOH<S &ml= A&3ted 70% EtOHS FHrate Wi 59 WHo=E GHY 55 4
Ptk F=29 ¥ IS AN AT FY FEFSELD P &2 70% EtOH =
Aot Hl=3 288 ygtoy @R &% Brixs 30 Brix@ 70% EtOH tiH] A UoE AL
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H 16. Effects LDL-oxidation and a-—glucosidase inhibitory activities of 70% EtOH extracts from G.
max leaf on vacuum- or freeze—dry method

Cry method of Inhibition of LDL-oxidation (%) Inhibition of ¢-glucosidase (%)
Concentrated 70% EGML at 80 pg/ml at 200 pg/mil
Wacuum dry D63 £ 0.7 39.6£2.5
Freeze dry 955206 39.6+1.1
Positive contraol 714 + 0.7 (BHT 2 pM) 52.0+1.7 (coumestrol 25 pM)

@) F3A Z7t A FEEY A vAE IF =4

AuE FAdo| g 38 Al A=A FAFEELS WEA Tol v FaEHol AeE=
sAAE e AFAE Fo] &olshA &2 AU ASdTh wEpA dnkzoz HyEAHEd
o Ao FFS HAA FowA FEAAx e IAFHRE EoldHA 7] 95t FEAZ
o] AR HE "W2EdS 85t gAY =29 e val B4 o] Y2Ed ¢

>,

1:1
ol & g W 575 dFsy] 95t G2Ed HUlshA g2 Ao 9 EfY
TFS =2lHA LDL-438}9} o -glucosidase A3f&A ol v FaFS A E}(‘ 17. 9
2E" 3ol =& tiH] 50% olde] He AF « glucos1dase A&l &4 S
™, LDL-4}s} X%H%”éfﬂli A2Ed g S AY FEFS HAA ?%E e & F AU
e} KeN
S

0_1..
2
\]
R
EI
b
ol
-

% 9 formulationS 98l F3 A<l
HA7VFS -3 FE2EC %E/‘év‘i— S-S 24T & A Ax BdA= d2EH, A
= -
= 9

ol gste] &Alel HF AP Sxo et WAo] shsth,

X 17. Effects of Dextrin on a-—glucosidase and LDL-oxidation inhibitory activities of 70% EtOH
extracts from Glycine max leaf

Dextrin A - Dextri Inhibition of Inhibition of
{pg/ml) TR yeast a-glucosidase (%) LDL-oxidation (%)
0 T27+13 93.5+1.3
25 8:1 722122 92.5£0.9
. i 50 41 722425 935413
70% EtOH extracts from | +
Giycine max-teat (&) 100 2:1 67.7+3.2 93.5+1.1
200 1:1 67.8+2.4 92.5+0.9
400 12 66.6+29 91.6£1.0
P 53.1+2.8 59.4+0.3
Posit trol
osttive contro (coumestrol. 25 ) (PHT. 2 uM)

The reaction mixture contained 90 ul of 0.1 M phosphate buffer (pH 6.8), 50 ul of 0.1 U/mL a
—glucosidase, 50 ul of 2.5 mM p-nitrophenyl a—D-glucopyranoside (pNPG), 5 pul of 8 mag/mL 70%
EtOH extract from G. max leaf (A), and 5 pul of various concentration of dextrin. This reaction
mixture was then incubated at 37C for 60 min. All values were expressed as means = SD.
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% @9 M8 A7 AF dER/AAF EUER™ 2 5% 7% 3o

2 A7 A %’*31 2 Fd F4
© AHolH fAF #E 55 ¢ HdA 5
(Robinia psudo-acacia var. umbralifera; F3ol &3t= 21 &, 53 10-0902338), vluiniel =
& (Lagerstoemia speciosa; 53] 10-1072905), sty F=& (535 &9 10-2010-0115598)0]
H o] Uth

A AgEtE e ddE AE)S 7N, A8 55 AR b oy, &
T FEo] obd @ Ay 4 FEoE FEASHA ASH T & 32 ARSEI 3
T HAAES vt o FESELE T8 AER ZEENES FAHAECE ARSI JTh A FS
2 AT #8H A= vhvnl o FEEES ZE2EN 0.1~13% TR ALl FEEHL
A= °olE ol &3 AFoze viynl 4 FE2E2T (S MEJIST)e Tt Z=2&4
< 14 1 mg AT & A=F & A9} A zdste] AlFol st ot
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gxd &8s AN g4
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FES ZSYINE @4 AN, 2eAsAS A B4 AN, 10-1126677
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R, _ - = J. Korean Soc. Food
FEUR FE= detdst st NUtr. 17 5761
Soolosx Quamoclit angulata
SooTET YA oael 2HSEA, Do YHE2 L SFA 10-2011-0095835
= = —
= sEE 2L 51
N AEHEXEN Y 5 EFHUA S I st=2g9 skl 27,
= SYAHES S22 22AY 819-827
Melastorma sanguieurn
2 FEE SoMEZS =N AN, LS JASA9 A AN, 10-2012-0019392
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il
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AN —

AHR AEQEHAS AN, ATXBASL B O 10-0973941
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U2 YRS AO B AN, SHUNE, SLAS & SIS | 10-1115505
SUE S& dLgd"s AN

- = SCHAF & XIZECHAL Ol& 2 J&s Q=2 ol

=2 =28 AL O D LSl BAel = AO| BAdS M ALSLE 10-0710818
2= AHalloxan)C2 =90l Y= ED0A J. Korean Soc. Food
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A 2 1AdE 48e Fi Fud 23S F3) B AGoA WD GH F3 t@ ow
9 (L0007 TF®) AkAulE S Bk Y AT 9 A 24 A 20139
so Al AP or] GFAY 0 AAF AL A A FF FY VRE UF T
B34 Stk FU EF) UF A4 A Trok AME APSHPL, 1 sl 20124
59 22900] }FS AAAWL, 2HUEY A /1 @ BEAE Helste] WD, GH 5 =

5 2013 6€9 9Yol FF3Ao
Aol wE WslE gelsty] 9 #HF & AAFE FEA 2F HHE FY ARE R}
A & A 1AM F-A 2] HPLC
o8& gragth HZ7t%
A9 22 FF AuE T 1 AdE9 AV
(trend)e] A5 2 Z&3H%
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H 20. Inhibitory effects of extracts of various 1 year—fermented soy leaves on LDL-oxidation and yeast
a—glucosidase

Inhibition of Inhibition of yeast
SHS52Y == Dried weight of LDL—-oxidation (%) a-glucosidase (%)
(Z01: DMSO) extracts (mg/mL)
80 pg/mL 100 pg/mL
70% EtOH Ex. (CHZ=Z1) 20.0 £ 0.0 77.3 £ 0.1 76 £ 1.3
2=EZ2 (X222 25.0 £ 4.2 65.6 + 0.5 -1.1 £ 1.0
-3 19.0 £ 1.4 -2.0 £ 0.8 17.4 £ 0.8
TS = 208.0 + 2.8 45 + 0.8 325+ 1.5
Al = OH
(a) =-&& 263.0 £ 1.4 7.7 £ 2.0 20.9 + 0.5
=S-F42” 19.0 £ 4.2 -0.2 £ 0.9 179 £ 1.3
-2 0.6 £ 0.0 82.4 + 0.1 72.0 £ 1.6
HH =2 95% =2-43" 8.3 + 1.1 1.1 £ 2.1 30.1 £ 1.1
EtOH =&=2
(b) =-48% 15.0 £ 0.0 346 + 0.7 43.4 + 1.5
=S-R[02 1.1 £ 0.2 67.5 + 0.2 32.8 £ 0.9
Positive control 63.6 £ 1.0 51.6 £ 0.5
(BHT 2 uM) (Coumesterol 5 uM)

* DMSOOI & =X &8

(

= 219 AolA DMSOY| & 34 Qe d5FEE A5 AEE SRl ol LDL-
g
[e)

ksl &3} o -glucosidase Xi ANEFE A=A stk 2 29 £ 2139 Zo] 80 xg/ml &

oA deFEe (T 2), 2-3d B =-fmitd d5FE Fedol 47 86.1 %, 934 %,
94.3%°] &< LDL-@4tstadde yetldlg. =3 45328 (e 2), 4% 9 2-f4
# AdFFE 45N o-glucosidase A B0l Srtsts Ao2RH A EH] F84
0] & ¢} Z= 0] 1—;]_
o= 2 T MA .

H 21. Inhibitory effects of water soluble extracts of various 1 year—fermented soy leaves on
LDL-oxidation and yeast a—glucosidase

b= ol == o Inhibition of Inhibition of yeast

=2s= TE= Dried weight of LOL-oxidation (%) a—glucosidase (%)
(204: 2) extracts (mg/mL) 80 ug/mL 100 ya/mL
gaFEE (UHx=22) 25.0 £ 4.2 86.1 + 1.1 70.0 £ 0.9
=-3¢ 19.0 + 1.4 934 + 1.7 159 £ 1.0
%‘fﬁ% 2-42 208.0 + 2.8 ~7.0 £ 0.6 6.2 + 2.1

A= 0

(a) =-sg 263.0 + 1.4 ~11.5 + 0.1 52.2 + 0.5
-2 19.0 £ 4.2 943 + 0.5 52.1 £ 0.3
Positive control 65.0 £ 0.4 52.1 £ 0.3

(BHT 2 uMm) (Coumestrol 5 M)
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HaFA 95 % EtOHO| g LDL-&+4tsl 48 A 2, 80 ug/mL oAM= Bl

7 BE AgoAM ¥ LDL-34Hs} %@% GERARIAL, 40 wgiml FEAAE B-A", B-F
A NBE 47 532 %, 48.7 %9 % LDL-4Hs &4< yehd whdel] E-2g (127 %),
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H 22. LDL-oxidation inhibitory effects of hot—water extracts from 45 days—fermented soy leaves

Ig_%lt(ésmﬁ/%i)gg eztrirzccjt:/?riﬁg}n?[) Inhibition of LDL-oxidation (%)
&= (80 pg/mL) 20.5 £ 0.7 93.7 £ 0.4
-3¢ 1.1 £ 01 549 £ 1.3
k==l
SPEF Y =2-22 3.6 £ 0.0 3.6 + 04
(80 ng/ml) s-sg 1.2 + 0.0 85.6 + 0.4
E-|42 1.5+ 0.0 789 £ 1.2
Dilution 1/2 1
=22 76.7 £ 0.9 88.7 £ 0.8
B S oM =-243 73.1 £ 1.1 91.3 £ 0.7
-4 88.9 + 0.5 926 £ 0.2
S-Ri2 91.1 £ 1.6 92.7 £ 0.4
5% 2322 0
5% Y2 0
Positive control 54.0 £ 0.0 (BHT 2 uM)
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H 23. LDL-oxidation inhibitory effects of 95% EtOH extracts from 45 days—fermented soy leaves

%g;fij i)% etx)t”rigtswfirﬁg;nf[) Inhibition of LOL-oxidation (%)
40 ug/mL 80 pg/mL
HE2 12.8 £ 0.4 48.3 + 1.6 81.9 + 1.3
s-29 0.6 £ 0.0 48.7 £ 0.4 81.7 £ 1.7
"

95% EtOH 2-42 1.1 £ 0.1 14.7 £ 0.8 73.0 £ 0.0
FES s-dg 0.7 £ 0.0 53.2 + 0.4 82.5 + 1.7
s-g4z 1.6 % 0.0 45 £ 2.0 61.3 + 0.1

Positive control 54.0 £ 0.0 (BHT 2 uM)

Al HPLCE ©]&% PTHY AEAE (& FEAE) &% £4 ¥ validation

o) A2k (larger scale) 34S 53
HPLCE o] &3t £33ttt HPLC

EREES

injector: Shimadzu SIL-10A vp)& AF&3}51

(4.6 x 50 mm, 2.7 xm), °|FFCEE 01% A

(&1 0= A}&3F gradient condition, < 1.8 mL/minollA g ¥ &&3lo] PDA detectorE
o &3t EAstAtt (L 11). 95-ESL# EASLo]l Hrshe AR SAl FEAHESR
coumestrol?] & BH]E-S 1 : 292 o)At (& 24). WA AP FFANA FEo vl
F T4 A= 95% EtOH FZE &9 vld| EtOAc FEE2 HEZ7ME dF3Fe] =Uuth

HPLC analysis condition Solvent elution method

HPLC apparatus : Shimadzu 104 wp Hime [Sojvent B (%) ISalven: © (%) _ _

Pump system : Shimadzu LC-10A vp with binary pump 0 35 5 isocratic

Auto injector - Shimadzu SIL-10A wp 15 70 30 gradient

Detector : Shimadzu SPD-M10A vp (PDA detector, 254 nm) 20 20 a0 gradient

Column : Brownlee SPP C18, 4.6 x 50 mm, 2.7 um E

3 : 23 0 100 gradient

Flow rate - 1.8 ml/min -

Sample injection volume - 10 pl 27 5 0 100 Isacratic

Flow solvent B: 0.1% Acetic acid in Water 30 95 5 gradient

Flow solvent C : Acetonitrile

Elution method: 2013-soy leaf Ex-30 min-1.8 ml

3poTd

e RS
E3etes =

A2 NS-GH-142d Als¢] 95-ESL¥# EASL=
#3l Shimadzu HPLC system (Pump: Shimadzu
LC-10A vp with binary pump; Detector: Shimadzu SPD-M10A vp PDA detector, 254 nm; Auto
a1, HPLC Z¥ 2 & Brownlee SPP C18-MS-II column
(&1 BT} obHELte|EY

analytical

e

95.ESL (10 mg/ml) - large scale
Y

:._J_“__H__M.LLI MLMMJLrJ\,-«LH_,_mmLH___ E

EASL (50 mg/ml)- large scale

| P A e, R P 7 P o o S . e 7 S T PR P R B e B
oo EQ 0.0 180 00 E0 min

O3 11, Hgde 3
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H 24. Coumestrol content analysis of large scale samples, 95-ESL and EASL

Rt of coumestrol Peak area’ Coumsterol conc. Coumestrol
Samples (min) (mg/mL)* in sample (%)
ESL (10 mg/mL) 13.99 1132947 113.88 1.14
EASL (5 mg/mL) 13.94 1659581 166.46 3.33

*The values are means of duplication.

2000000 -_l

1800000
1600000 -

1400000

1200000 |

] r?=0.9357
1000000 -
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800000 -
600000 -
400000 -

200000 -

Coumesterol (pg/ml)

T3 oiFEA 95-ESLY EASLE] F Z2tR ol =2 Zhishen & (1999¢] 7Ndg 33
BEAHS dB AT SH3H A, querceting 7|FEZAZ A3l quercetin equivalents

(mg quercetin/g sample)® EAIEFHTH £ F dls T2 Singleton & Rossi (1965)0] 7%
3k Folin-Ciocalteu & A8 F43td SAHsIH 3, gallic acide 7|FEZZ AFE3He] gallic
acid equivalents (mg gallic acid/g sample)® ZEA|SIHT 1 A3}, dizFaA 95-ESLe| &+ &2+
Ry ol ghako] EASLY| 3.21w) o]lom, 95-ESLe] & dH& $haFe EASLe] 1178 &2 AL

A 5 AAH (& 25).

N

H 25. Contents of total flavonoids and total phenolics of 95-ESL and EASL

Total flavonoid Total phenolics
Samples (mg Quercetin equivalents/g) | (mg Gallic acid equivalents/g)
95-ESL 428.9 70.6
EASL 133.3 60.1

*The values are means of duplication.
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0.6 A 0.50 B

y=0.0009x + 0.009 y=0.0046x + 0.0097
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=
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=
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=
M

Absorbance {510 nm)
Absorbance(760 nm)

0.1 4

0 100 200 300 400 500 600 0 25 50 75 100
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oh. PTHY| QHHA A1

QD) @3 A7 Fo SAHAA

95% PTH (2Zt™ 201305-ESL)¢] Sprague-Dawley o] ©3 AT+ FAE &HS w e

+ MEFH A4S vl Friste] A AFE FdsAH Zr:)\, A 2zt 24 migd 7

Holl et 8 FHEEH FAE stdor, FA%FE 0, 1,250 mg/kg, 2,500 mgkg 1811
5,000 mg/kgo 2 3]st ¢k ZF 5 wiElo] FHE T3 A4S Hlw BT
H 37 A3 A ES JEEA k. dut S A9 95% PTH ol Al 29 Ao Al
¥ &2 A (compound-colored stoolo] #&E 911, 2,500 mg/kg Folat &+ EE = 5,000
mglkg FoT FH 1 #, &HA 2 #HolA 2dA o AW (soft stooDe] HTEESLSm™, 5000
mg/kg FoT A 4 &, &A 3 HAA 2L HAF (diarrhea)e} &5 Oé (solide perineal
region)o] T AT AFWS= E 267 2o] 95% PTH A< HdHE FIAZ=T O
H ot fstes 2R skt

BEALANAE 1,250 mglkg T FAHE) 1EldlA vlZo] Fodten, $= Fif &
FTHol YRyt Moz WAL ol 1 oA Uelgy AL&FTolA vERd W3
AE s E o) 95% PTHel &g w37} ofd ZiAlo o3 W= AT
o429l 95% PTHE Sprague-Dawley B =0l ATFFAZ & 2 F31o AIGE 2 dutsd #F,
Asisl, 98 2 A #F AFS AAESE A, ASEES FEEHA &gl £ A
dx7 stoll A 7HFe] X AEH(Approximate Lethal Dose, ALD)-2 9= E5 5,000 mg/kgS 733
e oz ATstyTh
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H 26. PTH &I &3 7 SO0l s NS Hal

oay Groups (mg/kg)
G1 (0) G2 (1,250) G3 (2,500) G4 (5,000)
male
1 213.28 + 3.84 211.29 + 4.53 212.10 + 5.17 21217 + 4.83
2 240.51 + 6.47 236.39 + 3.63 237.92 + 6.08 239.60 + 5.68
4 257.05 + 6.72 255.96 + 7.20 254.09 + 7.50 256.18 + 2.88
8 291.73 + 6.62 384.31 + 5.60 287.37 + 8.59 287.43 + 4.97
15 324.34 + 8.15 309.28 + 15.79 321.80 + 13.81 322.26 + 6.21
Gains 111.06 + 5.20 97.99 + 14.24 109.70 + 9.66 110.09 + 6.85
N 5 5 5 5
female
1 163.11 + 4.80 159.19 + 5.24 161.02 + 5.34 162.563 + 5.95
2 182.84 + 7.57 180.16 + 5.31 180.48 + 6.68 183.75 + 8.70
4 191.47 + 7.79 187.57 + 6.11 191.00 + 8.33 189.31 + 6.76
8 205.33 + 7.32 203.79 + 8.57 203.55 + 11.58 203.04 + 9.63
15 224.24 + 7.74 219.49 + 11.09 214.09 + 7.98 222.47 + 13.63
Gains 61.13 + 8.35 60.30 + 6.23 53.07 + 8.32 59.94 + 8.63
N 5 5 5

5
The day of administration was designated as day 1. Data were expressed as Mean + S.D.
Gain is (body weight on day 15) — (body weight on day 1).

(2) BRSO
95% PTHO| thAtZAA A& D u A R3}ol| Salmonella typhimurium 3| 2~E|Y QA 4 43
(TA100, TA1535, TA98, TA1537)¢} EHED ﬁ—‘r“* 5?1 Escherichia coli WP2 uvrAo] &
Mo E FESEIIE dotry] fs A¥s AAsAY. HAEAEAZ= Aroclor-1254 =2
FES A= FFA A EE/\(cofactor)E HA7Fe AL AFESAY. Alde direct plate
incorporation W o2 A AT
Salmonella typhimurium 52 rfa Qo)
o H FRA ] dojd SHWHO|EHN, o] =
sist=ol g Az ERAS
< uiB ol dF =
< ol E 7Hxl FFolA dF =dwold
Ag A, HEAFAY EE F
Salmonella typhimurium® 3] 2~ElY @74 w5 TA100, TA1535, TA98 2L TA15379] 4 Mo
Fol A AR A A8 9 A EA AlPE
A gkon, MESA TS YEFYA 3ttt
E. coli WP2 uvrAol A= thAHE/3 A 7‘4% 2 HALA BEF AFEE F5Y St W&
At S7he UEUA gskeH, AlEx= e UEA] Fskt o]e A3 E 95% PTH

=
C© AE 2SNl ASE A B BABAUIS FUAA i AL ST

= 9 ] lipopolysaccharide 23 e] &4 ol

AWolz Q17 AHle &2 dF & EAF

o] BHEE FAAY o uvrA =

& Ards A% wAqFAJ F2t2~r = pKMI01
o )
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H 27. PTH &JI19 SHSHB0 2
Test Strain Dose ' Colgnies/plate [Factgr]a .
(ug/plate) With S9 mix Without S9 mix
0 116 + 6 111 + 5
50 113 + 4 [1.0] 104 + 11 [0.9]
150 133 + 4 [1.1] 104 + 4 [0.9]
TAT00 500 106 + 4 [0.9] 108 + 6 [1.0]
1500 118 + 6 [1.0] 114 + 8 [1.0]
5000 128 + 2 [1.1] 125 + 3 [1.1]
0 14 + 2 12 £ 2
50 11 £ 1 [0.8] 10 £2 [0.8]
150 10 £ 2 [0.7] 11 £2 [0.9]
TAT535 500 12+ 170.9] 15 41 [1.2]
1500 11 £ 2 [0.8] 12 =1 [0.9]
5000 11 £ 0 [0.8] 15 +2 [1.2]
0 36 £ 2 36 + 3
50 44 + 8 [1.2] 32 + 4 [0.9]
150 43 + 6 [1.2] 31 + 2 [0.9]
TA98 500 36 £ 2 [1.0] 41 £ 4 [1.1]
1500 31 £ 3 [0.9] 38 + 2 [1.0]
5000 42 + 2 [1.2] 36 + 3 [1.0]
0 18 £ 1 11 £ 1
50 18 = 2 [1.0] 12 £1 [1.1]
150 19 £ 2 [1.1] 12 = 1 [1.2]
TATS37 500 22 + 2 [1.2] 10 £ 1 [0.9]
1500 14 £ 3 [0.8] 11 £ 1 [1.0]
5000 17 £ 2 [1.0] 12 £ 1 [1.2]
0 24 + 2 19 £+ 4
50 22 + 2 [0.9] 18 + 4 [0.9]
E. coli 150 24 + 3 [1.0] 18 + 1 [0.9]
WP2 uviA 500 23 + 3 [1.0] 17 + 2 [0.9]
1500 22 + 3 [0.9] 18 £ 2 [1.0]
5000 21 + 3 [0.9] 20 + 2 [1.1]
Positive control
TA-100 2-AA 1.0 546 + 3 [4.7]
TA1535 2-AA 2.0 111 + 9 [8.1]
TA98 Bla]P 1.0 172 + 9 [4.7]
TA1537 2-AA 1.0 78 + 10 [4.4]
WP2 uvrA  2-AA 6.0 130 + 16 [5.5]
TA100 SA 0.5 387 + 5 [3.5]
TA1535 SA 0.5 444 + 62 [36.0]
TA98 2-NF 2.0 279 + 21 [7.7]
TA1537 ICR-191 0.5 154 + 40 [14.5]
WP2 uvrA  4NQO 0.5 167 + 25 [8.8]

a) Three plates/dose were used. No. of colonies of treated plate/No. of colonies of negative
control plate. Abbreviations: 2-AA. 2-aminoanthracene; Bla]P. benzolalpyrene: SA, sodium
azide; 2-NF, 2-Nitrofluorene; ICR-191, acridine mutagen ICR 191; 4NQO, 4-nitroquinoline
N-oxide

(3) A A o] A

95% PTHS] #3154 H7FE 935te] wF chiness hamster lung (CHL) M| E o] &3} thAl
Z4A A& 2 HAEG st AAA o) AES FASATH
AR A AL 6A1ZE A2l d 3 95% PTH A2 Al 550 wg/mL o]de] sEToA AHg T
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550 7t weh RCC ghe) 24 el #@Hch Fao)y
SAYET 9 APRA AYTlN BT »

ol ma) BANHOR Heolg 27}

271440 WE (055004 EATH o

o
u)
(RN

_101'
Y
lHU Ll
Ho
o
ot
olN
N
N
ey
e
e}

32
=
S
o
Yk

T8 /\177} A ‘%01 =z H&’*E‘r lt‘:/l <7l we} RCC &Y 4 73%01 HEE

F714] MEE 800 xg/mL FETo)A 0*41412?01] Hle) EA2 07 Fo3

WAe (P0.05). 3ol de 71zl 7139 Hles sAUET 2 AIFE

ol A Stz Hl?‘SH AstH o= v«li S7HE HolA gt FAH Tl 4

2 o) 7Rl 71749 Hlx (26.00914 FATA o= &

2477y Ag A3} 95% PTH xww 600 xg/mL o]l FEFolA A EB

HEEHAY. w59 F7ol| wel RCC 7ol 4 o] #FEHIUY. ol 357179

FEA AZF BRE sETNA S8tz Tl HlE] FATHoR F C =)
600 xg/mL F=woAAE F7IAZ7F BFEA] 7] W 23 iy

= 7K 71749 HEs SAUERT 2 AREE At BE 5T

izl vls FASHORE {Fo3t FUHE HolA FUth FAUxTAAE FERF oS

o Hl% (30.0914 FATAHCE {3 F7H7F AEHAT (KO0.0D.

olate]l Aujo| A, AMA o) ALS AF3 A, 95% PTH 550 pg/mL o)A g Foll A thAat

& € 2 HIAE 6AZE A TolA AAA T2 oldE THRl S EdARIET 24

tztoll Hls) AR FoJstAl FrtstAth. weEbA AlAlFE A Zke] @A A o] Aol

7} 550 ug/mL o]t 2 st AA|F3E Al sk

ofN
S

i
_>“I|_',
“
e
t

S ol o
off

I

—
.\/

Hn

@ dZFAY 733 Fd FHFE E29 FFRFY 55 &F A
OIﬂl“fﬂ/*lxﬂ% Xﬂﬂg %la A, B X]"%ﬂ/ﬂ Azt sl ﬁl‘i% ol ik FFsf A =

2 S AR FY FEEDANA FHYES dH"
WAZE YA oyt Ak 37 wAAE At 74 AAGgERSEE gAY A&
< AR FA AFVIHE FI BH 2 AfnE gHF HAN FEOE AxAE
Glyphosate (2+A)¢} Deltamethring AH&-3tATH HAA &5 o2 A8 Glyphosatew FHE

Aoz 71 wol AMEH & txEA] A A ol Deltmethrine I #H| =9 F-84H5A|
249 BHe Hogh F44 IHEUAR xR AREHE dsAelth
A A zA AN AEA YA vlmA Aste] & Byt HA &L Glyphosates}

A7 Y= Al A Bag 3o s A=a3v) AAF o Y= Deltamethrine] o3k z+
FEde 4= HAuo (F 28).
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dEdE A0y o A

4 3 A

LI
@ = 2t ol i 1t AVl A-EEHE =
) 4 2| (F)gidEntel e o (el s 314-51-32507
= . | 305-811 A BEHA F4F FAdR16m8Y M HAE) (519
2| S| Moo
| HR 2SR | FUFRREE
@
o)
# A E OF A | 295 Glyphosatel &4 #l]) , Deltamethrin
i
&
£ = | A9Ed

- Glyphosate: SAF(HWEFSH 0.02 ng'kg)

& FHiAlg 45 :
- Deltamethrin: S ES(HEFA 0,05 mgka)

FE7|sdE8ag E4d3 218 9 A, M4x:9 7350 st
20144 07E 229 Aps oli gl aluie] ofgl WA AR H U,

014 o7l 289

Ol AME MMOI0| S NER Ban 20T
AR I Aa E ENTEE RN
& gaLn.

T4 & A

14 14-C=1441

1
8 12, 3FRsY 24 21
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BIHE

14-PLANT—1-00045 sed 2 &AM

; & o | (&) E g MNHISEHE | 314-81-32507
= | . . | 305-B1 HERYA RET7 REESI62821Y JELUS) (F)2M=4i0|
; HNEEN | Busysgg
) B4 S| EHAF-U-14-01113 Heg wa Y | 20140722
N
2 | B = | RuEE
o aE4
a5 i = e ] g = o =]
AS(HI &) T
Fhlss) EAE
ol &) 0
iH 3

"EHISAENND 2AES 937 U H2AAEH, H4Z9 FHO
SEME TR 2R NE BB AZ0 e BEdlAB)EFaLd,
201410 078 289

0l S NP0 HES AEE S48 20

SEAMY YL HE L8 ESHARE MBS
= BlELIL,

sdJl=s4d &3 M

Td-PLANT- 1-00045



21 AdxE 25 3 2 AdE A 1 ARSAL] dFE MBoE ARF A 7 AFF
2 A3ty 4 4

AA 5l dg7ydel a3 FIA717] A AF E]?'ﬂ ANAFE MEsEAT. A AF
o] 7 ARt 2vAE A3 ARE A= FEe 0‘3 & T e FH=E AY
2AAFS NEe AT AAE iR fe dA AR dek e AR e A

F4 NS T AFel dd E4e APsdd. o I A7 NS A
gtk AlFo]l EAIE Joey AASEHIA e ARAE B Ve A8 FAHH Atk
ool &= aHste], AlFoA &nATE st AT Ao, AAY e
AFE st dF de B € F e dEE ¥ AR NS AAEFE NEst
a7k sk ANEe s WA A ARA 7 ol Z&EL e AFe AEsiien
AEE AFe2 AAUEe] AFol 7HE HEH R glH. AAHELR AAY AAHE Al
AFe] BF 7 o B4 He BdY AFE0 g 40 @9 A A FEE HES A= FH
o AFe=w shdetaz AT (L 14). B AT 7IEdAes 4 F59 95% EtOH PTH 3
TEFS A%= st AF3E ST

Mg 1 M 2 Mg 3

AFEI
22 40 g 159
oA = =2
SHASIHUEAAEE,
SAHUED HEZ2EHH
=q 2 AOIZECI0IE&E =, XNHCIZE2Y, HASGHUEGAER Z2|HAEZ A
e _ = = - =
e REEY 8%‘2—%3}—?—, S280I2Y, SelUSHY, JIZEAZECI0IFEE2Y, HIEH2d,
o _ _ _
== ZetEls A, 22H|ES DSUS/AESEY, 2UAFHZTEI2Y (4%), Z2HIOMNI

SEHIHL, %%:'—’F—@—’F—%-Eﬂa*

(4%), Z 26| OHA

WA EB B OHZUE MY H¥AS Deistol 22, dels SO Chst HElS MY JisE
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Zze] Fe) % AW HES FHOE T AYS WP FTYFTIATUY ATAL
ggoz /154e ARt AW 3 Ao Fo 94 U SR FYRAL A9 ARE
A7l ol gol AU 53 hRE FEFHL & AT AN HE AP 30 g ool
B Ae AXG A5 2ol JsEeks AvEta BuEth S2o 34 30 g o3
of Exp7t o™ AP lo] ulsh AY 200 hNA WAS PO T Gl A 750
E0e FASAT. ol¢e] AFE WEon AY 28 WEow AXY 24 2 WY ZoE
A% 7154 ABL At

2 7R aA e dEALEd S ) dAANFE AR AFRF AF

(1) LT A
At 8l 33k Felo i &4 dde T3 5 =42 95% EtOHE §vl= d3 =
Aoz gt 95% EOH F&& © 8 70% EtOHFEA 2tk 30| 7t EA % 855
= A&l =t 95% EtOH FE< °l &3 f#add<s FHsts Zo= At

FETEOEE AR @5-300)NA 12 FE& AdstH, 3 2E (Lot) & F=°] &°|F
¥l 50 kgol A= FYol HdxE oinl 10919 EtOHS! 500 L] EtOHE H7}eted 48 At &
: F FAZZE AFE ARA 0 FHE (FE F FAE AATDES AAsA
e FESAT. Tl FH FH Fof A
AdS T3l 2AsAT. FAdL HAIE &olshA @2 SAHE
of 7k e = Agdo] i, I FAAlY FHom FESF AMAA b= BEHLE <)
3 F&3 EtOHO| FZ&ol A7} 24T <+ Ao = +
BA T vtE ddH 7o FEA EtOHO| o =3 Ao a3 We T2 stuz ZJ{%O
Aot 22 EtOH®] 739 A7} &olstA] ol T&3 raEAES FHeA X or EtOHe
Fol ®e A5 40 AHEE= EtOHS] 7FA 3 A gnlgo] desta] 443 A 340 &
A7 EE v wEA, s3] FEE st dx Fo ik EtOHO| 2
TS 50 kg@d 500 Loz, A AZte 2= 48 Al o] A e FEFES

@ & e
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FHAQ] FE& A% = VA HHoE HAxdH FYo AAYE fgt BHIAS HE
sttt E471E B 7HEE e A BAARE B SdEHe T AR EHAA
Z WAt vE Tga EHE FAo=E Qs 2 A FAHAAY FAH o= s 7]
AHES Bt S BFAolR Fodnh BH7] AME £ 2 A FAA Y EAFS T UHFE
sl A3 HANA A7 (AHAZ)E Tol A s To= s AFA| Suf o] FY At
A 97F dAstE EAs

mebA, olgld EAFS NS fste], ¥ & gdE 2 dAE 85t FERAE H
Halstt 918 Ao & 7= 95 % EtOHO %XW?’J 6 AN AR Wk 3}
of Foh AF 7HET AR AEHT e dF AP E §F7= nNAAHo] glex
2 AAAJ] wHks 3 JAAZE F Ho de= okHF JJr AA7} =HA &v Ts £FsHA
15 EFSHA ok 95 % EtOH FE5&9 52 HO 40T &% =4 48 AxF &<t
AYg st 7] H7bek SulRT 9] 1/10 F3)7} = wj7zbA] A& sk

O HAE 552 g Ax7)E o83t 5 &Z2=E IFath. €% Az 4%
ZHA AAER Jdl & HAEAESY FES F5td &Y F 35 8 A 357 &olskA
Bk, AHA T FFoE AT HAEY o Fo] o IFAXE AU =3 IF
Az A Bt 52 3Es 98 FIA=E 71848 A& (soluble starch)& &gt 7H
wWol A3ty = FIFAZA Lactose, Dextrose, Glucose, Starch”} tiE&oly, B A9
o 7158 4&A< PTHe F8 Jso] AXY 2 dapdel HES Aehste 784 A&E
FIPZECE AEY5A T

I 20. HZotE D8R 2E(PTH) & 3F QoAE

PTH 444k 23 Hl D

S == B XY, GH &3 110~120 &H
AX 9= Hx Lot. & 50 kg
- = 95% EtOH A2(25~30 C), 48
= (MEZ2 2H9 10t 21 Al 2+
S5 =EEEHO 1/10 21 Ar2(ZICH 40°C), 48 Al2t
2AX S R 2% M Starch

)
)

= Al
B A9 GH Fdo FAFEELS o83t JdANT= A AAF Xﬂﬂ%}‘}iﬁ‘r. AA Al

e
o] &3t 500 mg capsuledl 95% EtOH PTHE 3 & &S A zst

}.

HEA2AE 918l 95% EtOH PTHO| #AA| AlF2H&o 2 <l Zlu‘ﬁrxﬂﬁol golatA] Fghkon,
= 71 918l PTH : Starch& 90:10 WI&= &£33st] HES ALstd ALFSE &8
skt e B A 5 starchE AHES Ao TF3 A7F *ﬁ P geled dEg bke
2ol A+9 7154 &A1 95% EtOH PTHE F8 Jso] AAW % d3d/hded He 7Htkst
o] starchE FPAHEoZ AEsdt) 500 mg A& Y F AA AG5S WAsH7] Y8 A
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7S o] Fo] A

A 2@ F71HAA AALAEES A8l Al 13, A 27 283 A 3T0E o %71011‘4 A
& 3l FFeATh Al 17 9 UlzEZ (placebo) T2 500 mg starchE <& F7 s
Ao Al 272 FHUEEHIE JdUutE|FEE (chlorogenic acid 34%, 0.426 g/day)Z 3}
At FF BE&HS wEr] 98] 500 mg AE B 71 g I1YUuHFESE 429 mge] starch
g 38t e FHS AT ILE]U}H] FEE O3 ARE ® 3074 2ok Al 37 95%
EtOH PTHZ A&3st4dt. 521 %3 95% EtOH 3 FEE 400 mgol 100 mge] starchE %
23] £ ¥ 500 mg A& %78% kS 3T

dosgo=r 1Y 33 A% AFEE (5873 12 :)E 7 27THo] E&sle AL ULE
79 13,608 capsuled Tasht, AA BB FF LU AN £AS
capsules A&ttt AZHE ZE FES A& FAYFoE AES &
&3t AE 3 FAEZ SAHI}AT. ZE FolA £ 5 ~T7%9 227} AS

o m{m
o
o

2 gyt

% 16, H=HES AS &I &L AMAIEE M2
H 30. OlHIZ=&=229 92 3=
i ot (100 g &)
Energy 62.12 kcal
Ceffeine 25 %
Protein 2.94 g
Carbohydrates 12.34 g
[ron 3.6 mg
Potassium 1.095 mg
Sodium 121.8 mg
Thiamin (Vit. B1) 0.41 mg
Riboflavin (Vit. B2) 0.78 mg
Pantotenic acid 6.5 mg
Magnesium 370.5 mg
Clorogenic acid 34 g
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B AxE g1 (& 3231, o
(138 19).

== =< 21 gl
St kcal 331.4 100g &
Etr3t= % 64.3
2 Chel % 26.9 AL+ 6.25
ENYNEEL % 2.2
LIES mg/100g 288.92
I SFX| g At g/100g 1.2
EgiAX g g/100g 0.01
S2dAHE mg/100g =3
A0l R % 26.6

3 SREANE o 8F AN B WY 28 54 GDAE

NeH AREE BYUAERAYG F2AURRALFEETS Bl AXY =
ggsigon 49 4% AL Bdasy YEY2EDL J)%
aulAe] 7154 VARG 9stel BT, Be AnEY 5 Egsigon, ddAR
o Zhekstel AFL ABHAL.

‘EHIAL = AAYRANFLE FE AR FEFS F 337 2k =g A2 FAAFIE
Tl FaH FuAel HE 21418012) AA AFel e AW s 2 FA] AFRE EF 33
o} e Ul&S FgAstATh A A3E viygoz & ‘YT o Y& AFS T 349}
a9 203 Zo

227



0

1of
1S

t4°9 JIsH

o) ™ ™
w2l |lg NS 2]2]|3|0 9| 70
sl | =212 |Y ]Gl |lo]|las| == 00
N|lo|o|ld|lad S |C | =] |vw|o|w©
IYe) © %)
w
w w —
o =z |
o| o| o| O O | @ o| o| O X0
- - e T ) ) o | o | o
o|lo|lo|o| o oo -l o | o 0l
Rl o|l—-|=|=|=]9| = ol = | =|= -
o ~ ~ ~ ~ o ~ (@) ~ ~ ~ 0
= O O O O — O ) O O O M
S | E € € El 3| E| | E € £ o0
5 c o
€
<l
OF
— | o | © _ hall
= Mn_ oo |la|9|d| . m.__ ulm )y
| jal|al|al &2 <) | g 3l | X -
ML |lo|w| w|d|s 8|y S <=
Tl | DD | P D o
<N
-

0

' J1=2 &

n ﬂ___y K 1)
W 2 MW 2 o
TR =
o o, e (3 5 o
w .o < . |o o hdl
dagua )y . D a
ull oo~ WM o _ <l
Ha s .0 |2 5 _ D o
= Sl gy | Un oa =< )
= O 5 | v ) ok
ol Sod |w — KF =
NEE= ) iy
i _@_ S M _M 3
- 8 - v w0l =
IR Tl N R B K
H =J a0 81 = KH .
=2 N) o - =) <k ioJ
chmd e |7 wﬁ Jn
ST em L nE x
ol 0 o i =
=T S Kool ot
— | SO E .a . Qw5 K
Hlph=as | lam &
— 0w o . " = N
< | ®WHywmea |E W g © o 2
g amw |S ROl -
T | WM T |Q o= S
O = _
< _._/ﬂ - =< K ok o = = D
I — - (=) N —
o R R g = KO om ~
2| 4" am i o_m ) g M <
@) " Lo Pl — - 1o
[os 2 I KM <ol |5d 5 =< [
U SloMEamn b =" g NORE
Ol |l=| WR WD | 5l W =<
< 8 FRM . (M= i © Ju M Kr
= | %= =TT T D T .
Skl o " R35 5 ® o ° ok JI
(95} D - - _._. e . —_
Clw |3 | w<igsa -0 @l o =
TR = | UMWY | MR G
= | K o S W .o |~ ol W o < Mo
O I = B N (o 1 S P U= RI =
Wl=E|L|WE WIS | Z 0 |
am ) s D = =<
@ | 0 ol a0 D ol ol
o | o7 u R K
= = 0 Kk _ _
AL el Bl = =
<r ma Kk 1
£l H

228




SLIM POWER

= = [z¥E] 14001
AEZHE ZrAE o [R87081) 20160819

\
450 g{1,500 keal) / [30 o100 kead) x 1532 : ‘M H "'H
? i fx \

FOIMEHI[RE! | www.arazyme.com 5 09364 rs ms
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HF 2k 2 28 AIES)

O B AxgA oA B273 23 242 AR oz sy
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sttt ZlsAdaA 2 FAEe] HA wid 2 AFHEFE T AAY 2d D I Ae)
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ol
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O 20119 %, 20129, 20139 FAAME B3 Al7E T4 FReFoH AZE FA9
FEZAE ASE v oE HAH vy TS R OE 2012d 59 20139 TS UdF 5
stATh T FAL AFAHS AA JAANDH AFst] L83t

O FEXAE FRE AT TY dF oA T 8 AVle A8 ¢ F33%S
bate] T F oF 101 ~ 120€ T FFo] HAA|E AT AiE T FFA o
s AYSAHS 1SR A3 GHOWDYYS o2 vston AAA AT AE3E 9s)A
= GHZ ZAAsAo

O Ad iz 49 dxE 53 A4 v H2PolA 2=z, €Fd=x 3 HFEd
zo A A= FEHAE 2ol7t %io*ofﬂ AZxAZEY @S 3 97 Ade 4t
g Ae 437 AT FdsAn. FEA dEFAY 3AHS F3l 9B% EtOH FE34

229



EtOAc FZ°] &fst= 1 st
Jetgon, F FgholE IFE 321, F HE FFL L17TW0F =55 IdsiAth o
A AP FFoAAY F=o vls dF 34 Aol 95% EtOH F&Fol Hlal EtOAc =
9] HE7I% &l st 18U F=F F&AAAE 95% EtOH F=&&°] EtOAc F&&
o vlsl 3.44w] =4t weEkA oo Ax=Z oiFAA Al 95% EtOHo] EtOAckRtlh & 3% <l
FE8Ud AL gl FAHAFEELY YA dF QTR Az FAd AxE F
Aol 108} B3¢ 95% EtOHE &3 § FFAE starchs H7IgE & 3= %
< @43t
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offt
o
ok

O PTHe| k43 Addxt @3 A7 SAADANA via B7F A3} AgEEo] THHA
wokow, it ASHs B BN o) dadde] THHA otk EAEAMCIAE
A BE #F0 AEEL AYsEolA 4 txadl Bl fJge S7ts BEEHA
o AE SAE BFHA Gt =3 BE FEd=TANAE T A=l Hls) =
7o g3 SV BEEHA FoF PTHE AR AldaFol HA=dWolE #2stA &2
Aoz FRAHATE AAA o]de] AFAL 550 pg/mL o3t A FolA ASEA 2§ L
HI A G 6AIZE Aol A GAA 22 ol ds LA Retglom oo A3E Higow
550 pgmL& AA sE=2 AT =, Frls AME 53 ARty T550] S

A FEe FAsAT

O Al 285718l A JALTE S Al 21 thx=EZ (placebo) 2= 500 mg starch, ¥/t

ZEZdE J9ntE|$ZE (chlorogenic acid 34%, 0.426 g/day), 18|31 A@FoZ H A9

He X et FEstdth e A
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O B 479 d743E FHCE 95% EtOH FAFAHAFZEL S &8st AT =4 4
g7 Asts A% V1A AFS AMEsAT. AFS duk AFo] ofd e FRdte A
TxAE ZANEY] E£EYRY g BAE e EPIS o 588 Ut
71 918l 7hsAd A B FAseke] HF wiek B AlY A d7E Fe gRd dd FEA
2 75 dRE 8T
718 dEEE SYYUZER29G TFEAYCREAMFEE TS EFStY AAY xdo) &
gatRom d AetE Asixe dAsSE TEUXEWS VAR FEsgoen AHA
e EFsen, dFEES A
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Af7t gle dan

okt
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54

B A7E

colmAE B8t e ¥

- ATFEFAEA, dTAE A e JdEdS AL e A
A A, ZE A, HEd ASe] e A

S e A AR A 2 BF, z29Eo) e AS

- FET, BANEES, €TSS, FETE 59 BAAEA

-9 x2d 8 B A3V ES BE&St e AT

- FH 2 59 ool o] HE FH XEE W Ho| = AT

-2 9 JE dEEr] Ade] e A

- FHZ 6L ol & HYo] e AT

- A9 3]0 Zo} FFE AF|oF = A

- A 9 A0 Aol st VA F AHAYAEE dET| H R AT
2 AAAE A<l 2 ZYH

O & d+e HE7M 243} 71548 &

A OAEEE Aded GlEEd 94 3§l
HDL-ZH~HE T% 94 40, 44 50 mg/dL #¥h, F&5Fd 100 mg/dl, <} 5718
130 mmHg o] T o]¢kr] €<t 85 mmHg ol &) F 37FHA o]l &3 ST A
Jd HHE o2 1257 AdEE olFWA, FAY wiA, Az dAFolth. A 4
ol 259 ”M T2 2 Wi AT AF7Y T FAUERTA 29, AF EFATANA 19
gehsto] F 3wo] gttt (fig. D). 72 #9319 AHA&FS Table 13 2t

ANE FATOE 35-654 Atele] HAF = HIRto|H
2 90, oA 80 cm ©]/, FAAW 150 mg/dL,
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r 4
: HM|E, HI2HS %"?ﬂ HAFSS 2 Mol i
| (Lt 35-65, BMI>23, n=72) '
L S e S T TS TS TS T, /
- \
'f ------ J‘ “““ - '/ ------ J‘ ------ \‘ ,a' ------------- \\
1]
1 ] ] kML= 1 I = ¥ 1
: S \ ! (;ﬁ 5550 : : G e
] e r [ | A~ =1 1
H (PIacebc_), 3g/day) h H 0.426g/day) i H J:Hn__(Zt_:,l/r_lzly) I
1 n=25 1 1 n=23 1 1 n=24 1
| 1 | 3 1 i 1
e R S e i T e e > R e
‘-l' 1257 RS AR
b ccimmee N
| gzaEza | MHAZ i1 E°%biomarker2d |
] 1 ]
. 24A17H 3|4 R Pl KR U COiAL DR E 2 i
1+ 715 93 mA 1| - BMI, VFA BFP =¥ 1N =g Eoimsiaw R E 8y |
1. 29 25 gsouzmA 0. wo=w 1. SAsi EaE 2 ]
' I E I T T B PTG O I
i I P :
I ;o i I I
1 ;o i 1 i
i o g '
e S M 2 e ]

Fig. 1. Experimental design for human experiment. BMI: Body mass index, VFA: Visceral fat area, BFP:
Body fat percentage, Placebo: Starch, ME: mate extract (0.426g/day), PT: high—pterocarpan fraction
(2g/day).

Table 1. 2IMIAIE &X HdE8Z 12 S

oo 1Y =gy
Group == HI D
(g/tablet) tablets g
oot HESH 8
o T
A= (placebo) @ 0.5 6 (starch)
Y 3 =gJl2125
2= OlH=22)2 0.5 6 (chlorogenic acid 34%,
TEEE 0.4269/day) 19 33 A=
3n=s
_ _ 3
iy o A3 AME . _
M3 HZ It St ATH 0.5 6 (95% ZoAxN==2)
O FAUzToR A4d vlHIFE2ZES AEAFLR A2013-25(2013. 01 10, B2
Wa)elH, AAY AL Exs = T o, #HE AAFHEAFo] v St AL T

3530l sigsly, dLAHAFL nEHIdFFE2EEA 3 g/day, FE<! cholrorogenic acid 144
mg/day o|t}. & ATl VA A= AAY 243 4 d9F =HLS 535 F . o]t
weba mHEFEES] IR ¥ 39 n S5 g BuHE vHFEES FHAUWRTOE A}
239t (Kang YR, et al, 2012; Boaventura BCR et al, 2012).

O & d+& 20139 11€ 5 JAAAE A"A, AFA oA} 2dA AHE YW F50]
AEY sstgE e AAAE Alel9¥3] (IRB : Institutional Review Board)oll A 4 =
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d 5 AAFHAH

O h3AELS AP/ 127 S AFAA 44 L JAFBL AASFES Stk AAA
Y WA mUEPe 23 18 A2 AP AF] 4A A% AT F dEhd F Qe T
g EE BUAY (BA AUb: B, oA S, BE, TE e 2ASAT

T 43 WIS Tl FEEEAS 24ATE HAALA A, AAAS, AL 54, 519 =d
ddo] 8 =4, 83, TEEYE, d3PAA (HbAlo) 5% =4, A2 F aj& 2 A8 o
a¥ #3e sPsgon ¥R A FPUge et gk
T e e e I e . B )
LR 0F) | 1 2k 3R @R sF) | 1 AREE 2F) |
= ] < ] = 1
L] o L] L o I
I, SolM M2X|, 24AI2t3 | | . MAASAHAE SN 1. SolM UEX|, 2AIZHE
i A Ay I} .o olej/dgolsajE =8 1 | AR :
e MAAS LAY | 1. " g=gdmy | 0. AMAS AL M
1. slel/ggol s =8 1 | . HNEABHE T = T T
j» " meEmch=xxm Iy [ jo EQ ZEEotEX 1
PR = i M — B & Sy B & I I ,D;EDﬁD I
l. HbAlcE=H P ! I :- HbAlc &5& I
i+ WYY AR LY o P AE Ay :
e HEAS 2 P i ! i
s I R R I S SR S - W o 4

AE A 0F) 2 AR T (12599 1243 3% F 2EFAY 48 AHsAT. AHE @
ao slvielow Ael® A@Tel wE 43591, 1000xg 4° ColA 1587 U4 2e2|sto]
dae Beld ¥, A B4 A7 -70° Coll naatTh

@ 2g 24 g

-1 =X
AAAY EAPES FEAY PRAIM AEH WG 9] FHH Bru /EsAck

O HE2A An4e
O AAADugAre] FFdH e HE2A Axbge 2 EA e Can Pro (3+= ks3]
o} ol mzaag ol gstel A A R ANOVA 54 A st

N

@ AA AZ 2 AR 24

O Fdrg AL (=)9F X-Scan A& £471E o8&t SA A

@ B sk 2
O OMRON DALIANA (F3)9] BUAE ol 3te] ZH3tsiet.

233



(5) 4554 o] 2mA =4

@ Total-cholesterol & %
g2 F ZY2HS A Allain 5 (197499 T42HS 383 =48 A9 (opahAoF kit)S
AbgstaTh 83 ZE 2~ =L cholesteryl ester (CE) ¥ FalZd~HE F JHzE EA3 2
2, ol AAZ AHEFs7] ste] CEZ cholesterol esterasedl o8] AWty f2 @ 2vHE
2 ASAZT. olEA AHIHA FyFH AHSS cholesterol oxidaseo] 93] Hy0.9F A
‘-cholestenon©. & H3A|7]a1, o] % H,0,= peroxidase ¥ phenol, 4-amino-antiptrine®} &%
ato] HAjog WA F 500 nmollA FFEES ZAste] ZH2HS LY (300 mg/dl)

3 vwate] Ao

@ Triglyceride % &
8% SHAAEL McGowan & (1983)¢] EaMs o83 AW Ao mah AT A4 &
Ak (ofikAISF ki)S AEste SAHSE Y. @3 U $AAF -2 lipoprotein lipase (LPL)ol 2]
& SYANEH Ao r BaHtt o] F FA =SS ATP9} glycerol kinase (GK)o] g0 2
L- « -glycerophosphateE & A3t™, ©]Z& 0O, % glycerophosphooxidase (GPO)¢} g3t
H,0.2 A A ZTE &l 7]o peroxidase?} 4-amino-antipyring = g]sle] ZA oz HRAIAIZ] &
550 nmo A FFEE A SYAHNE EF=IAY vwste FFsH T

@ HDL-cholesterol & &
g2 HDL-cholesterol (HDL-C)-& HDL-C =H & A (o}4kA| ok kit)S AMg3le] =

o
off
-
patA

g4 100 ¢LE FH3oto A" Z=E HEF 500 pxgd @stviavls 1 mgS Astd A8 2d
A3 wlOd g doled Agor Auwmd F apO BE =3%3st= LDL¥} VLDLe|l Hddth
=3

(Warnick, 1982). o]A & A EHS & FZH E& HDL Fo ZH2HES T8 2H|
2o wyoz wkAuks AlA 500 nmollA %%¢% A3k, FH2HE ZFEY (B0

mg/dL)¥ Blwshe] A gFak it

@ &% non-HDL-cholesterol &= A4t
¥ % non-HDL-cholesterol &%+ % Z|2HE %%l HDL-cholesterol ¥%=& W % o}z
Aol o8 =3kt
[non HDL-cholesterol]l = [Total-cholesteroll - [HDL-cholesterol]

© FEARA B
7 FEAHAE a4YES ol&d WA A ot vﬁlxl‘ﬂo* =A3E& Al
(Non-esterified fatty acid, NEFA kit, Wako, Osaka, Japan)& At83te] A4t ¢4 F
e X 94kl acyl coenzyme A synthetaseE 28 Al Acyl-CoA, AMP %! pyrophosphoric acid
E AAAAIZ 3, o7]ol acyl coenzyme A oxidaseE FH7Fsted 2,3-Trans-enoyl-CoA 2 4ts}
TFAE AP AZY.  o]E  peroxidase} 4-olv]:QtEld™ 2 N-ethyl-N-(2-hydroxy-
3-sulforopyl)-m-toruidine ©.& 2 gdte] Mo g wMAIZl & 555 nmo|A FF =S =45

o

234



FEAPA EFF07 Hme] AT

® LDL-cholesterol @ Al (97 3}x]47) A4
LDL-cholesterol ¥ Al:= o F2lol 93l 4t== Ut
LDL = ([Total-cholesterol]-[HDL-cholesterol]) - (triglyceride/5)
Atherogenic index, Al = [(Total-cholesterol)-(HDL-cholesterol)]/HDL-cholesterol

@ Phospholipid (PL)
g7 AAAE 7hrRslEo] 2 cholineo] oxidasedl oja MAH Hibstrigot 4SS
st AR 7= FREE ST

ofZ ATl g &
g2 apolipoprotein A-1 (apo A-1) %+ apo A-1 A& kit (H i &k, Japan)ZS
Abgsle] =R A 3 glol R-1 A19F 300 x1Z 718kar 37° CollA 583 WA 7] A
R-2 Al¢F 100 p1& 7}shed 37° ColA 5&EZF A7l & U] vkgof o3 AHE 3
=9 95 & 800nmolA FFE=E FAA

© FEIAF=H
A A 05 DAY F (125 3E5EE 5= 1243 A3 AdAE9 38 HAAdS A
FH st dHA-FE47] (Cholestech LDX System, USA o] s
1

rulru

105 59 AFE A7} 99 244 EFFIGHEY, FIAMIDE ol §3te] 12417 A2
@ MPASY L8N FEIFS AL

0 Zstd2 4 (HbAjo) =4
HbA;c #%=% commercial kit (NycoCard HbA;0)E ©]&3te] 05 H 1250 x| T8 g
2 =439 . HbAjc= hemoglobin f -chain®} N-terminal valine % 3X%92] carbonyl group
ko] 719 A =3gto) o8] A7) schiffbase’} Amadori AFHEE WHEH A, oA FEE 3
T X5 v59 o AAAAE 7HAH, 2~3ME] 87 24 FHE T 4 o

i

M ¥4 TE9 ¥ = (plasma glucose) =4
g3 o dF =HS 98 AYL glucose =AHE AN (Asan kit, Korea)e AM-4319Th
Glucose= glucose oxidasee] 2F&o <J3ll gluconic acid®} hydrogen peroxide”} % i hydrogen
peroxide= peroxidaseE AJ/d3}al phenold} 4-aminoantipyrines 4tstd o2 HIAAA 7]+=3
A AAag AT olgld dEgE ol&ste A 200 plodl EAAY 3 mle 7hEHA
37° C, 5% REgAIZ £ 500 nmoll A AAE Zl=& HA i FREE A glucose
®F=EAH vl st

@ ¥# cytokine =H
g2 cytokine?l monocyte chemotatic protein 1 (MCP-1), interleukin-6 (IL-6), tumor necrosis

factor-a (TNF-eo) 33 =42 Multiplex detection kit (Bio-Rad, USA) % Luminex 200
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Labmap system (Bio-Rad, USA)& AF&3ldth dHlolg ¥4 Bio-Plex manager software
version 5.0 (Bio-rad)& o] &3t 3319t}

@ ¥Z insulin 2 glucagon =%
&4 insulin ¥ glucagone] ¥ =742 Multiplex detection kit (Bio-Rad, USA) 2 Luminex 200
Labmap system (Bio-Rad, USA)S A}&3st3th o] #2412 Bio-Plex manager software
version 5.0 (Bio-rad)E ©]&3le] 33t ot

® 8% ghrelin, GIP ¥ PAI-1 &4
g4} ghrelin, gastric inhibitory polypeptide (GIP) ¥ plasminogen activator inhibitor-1 (PAI-1)<]
3t&F =742 Multiplex detection kit (Bio-Rad, USA) % Luminex 200 Labmap system (Bio-Rad,
USA)S AF&3F T dlolE #241-& Bio-Plex manager software version 5.0 (Bio-rad, USA)E ©]
g3t TPt uch

@® ¥= leptin ¥ resistin =4
g4 leptin ¥ resistin®] = A2 Multiplex detection kit (Bio-Rad, USA) % Luminex 200
Labmap system (Bio-Rad, USA)& AF&3tAth dlolE #4242 Bio-Plex manager software
version 5.0 (Bio-rad, USA)E o] &3} 43319t}

W ¥%F GOT ¥ GPT &4 = =4
54 AxolA HMEZ &4 HHS o] & glutamic oxaloacetic transaminase (GOT)
2 glutamic pyruvic transaminase (GPT) &4 %+ Reitman % (1957) 59 &4aWE& o83
GOT % GPT =48 Al (Asan kit, Korea)S Al&3ld =439tk GOTe| 7% L-aspartate
9} o -ketoglutarate, GPTe] 7% D,L-alanine3} o -ketoglutarate 7]&& 37° C, LH&%t
preincubationA| 7132, @& 10uWE #H7lste]  37° ColA GOT+ 60+, GPTE 308 HHgA|7]1H
Ao mao o&f 7]do] pyruvate= HgEHM, o] pyruvateE 2,4-dinitrophenylhydrazine}

2087 Aeo] WA 04N NaOHE 7hehl Wl Aoz whalsm, o]g ¥ Fu4 ¢ %2
A3} vmste] 505nmeld FHEE SAsA.

&% albumin ¥ BUN 4= =4
A 7153 UHe Feo] e albumin 2 blood urine nitrogen (BUN) &4 =+ albumin 2
BUN =48 A9 (Asan kit, Korea)& AHg-3te] ZA st

=

@© Superoxide dismutase (SOD) 4% =3
SOD+= superoxide anion radical(O;)& H,0; B 0,2 E3|AI7]1& &S Sulsts E42A4 &
AEE Marklund & (19749 ¥ 33kl 22 deolA SOD7} pyrogallole] #H&4tsh
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£ YAEE= AZE  SH3IYE". 10 mM EDTAE =3 50 mM
Tris-hydroxymethyl-aminomethane buffer (Tris-HCl buffer, pH 8.5) 1.5 mlel ¥+ &
¥ 0.1 ml¢} 7.2 mM pyrogallol &< 0.1 mlE E=AE & Yol 25C oA 10&3t Ht

1 N HCl 50 x«L& #H7}ste] wbg& FZAZ1A, 420 nmolA F3=5 5

423t

o2l
ol
£
ko
B
gt
o,
tlo

@ Catalase (CAT) &A= =4
CATE HiOp B 0,2 #3A7]= 98< st @4 EE Aebi & (19749 HHS 74, B3t

o] =434 th. 50 mM potassium phosphate buffer (KH,PO4Na,HPO, = 1:1, pH 7.0) &< 2.89
mlet AT 49 10 x1E 25C oA 583t preincubationdt & 30 mM H,O, €< 0.1 mlE

A7kske] 25C oA 58 F3 = HEE 240 nmolA =3

@) Glutathion reductase (GR) =4
GR &4 %=+ GSSG7} NADPH”7} GRe] 2802 GSH=Z 32 u] NADPH/} TrasH+= AEE
Pinto & (1969)¢] WS A - Beste =H3% o 1 M potassium phosphate buffer
(KH,PO:KoPOy, PH 7.4) 0.1 mloll S/F4 780 ¢15 #H7Fsk & 0.1IM EDTA 10«1, 10mM GSSG
100 11, AU cytosol @ AEF 10,1, Z18]x NADPH 10 4LE &=AHE H7}5 Z 340nm
(25C)oN A 287 &< F3BE 4TS SASATH

@ HIF AdH{LEE FF A
YT A HaksE (TBARS) &k =A4 & Tarladgis 5 (19649 WS ALsATt Y
7 0.5 mlell 5 % TCA (thiochloroacetic acid) 3 ml®} 0.06 M TBA(thiobarbituric acid) 1 ml& 3
7Fste] 80T ol A 903t 7FE st o] & AoA WAzl & 2,000 rpm, 25C oA 15&3F
ARG5S 45d FFE=E 535 nmoll A ST

i

6 A7Ue) 4

AT Fo] ATAL AT RSt AANPL APt on, g =Y 4 otk of
A PR Aols BE Aol Felsgith BE A, UAAT 2HOR B WRe] P
- Fe hro] AANGL AT AW

B Ao nE AgAys SPSS 5A Z2a3e Algsle] 74 Aoy Hid TFELAE
UER A AL, 7 3ke] HAtoldl gk o4 AA 2 one-way analysis of variance (ANOVA)
o] &3ttt b3t Zol+= Duncan’s multiple range testol] 2]3}ed p < 0.05 oA
3FATh (Steel and Torrie, 1960). T=gF 2t 18 Alg .%o FXHjn P U2+ UiH] X%-
omA EgAaATHe AN RS 98] Student’s t-testES A AISF T P Fke] 0.05 v vk o
EASgH oz urt Qe Aoz AP on, RE =HZES mean+S.E. (standard erron)et

A EA St HERA T

oxb
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2. A7 3 Az
D AA AZH B2

HE713 243 24 9 dxEEE 43 A9 &4 & baseline AA AZA¢ 542 Table
29} o} AAAE AA A tidArES] d¥, AT, AZDFA S (body mass index, BMD, 3,
gdrdo] ¢ 2 Fg/ddo] =¥ (waist-hip ratio, WHR), ¢ 2 FEHY (fasting blood

glucose, FBG)2 w3t o4 Akol7t §lioh

Table 2. Baseline characteristics

Placebo ME PT
N 25 23 24
Age 48.40+1.51 48.30+1.26 50.58+1.35
Body weight (ka) 67.62+1.45 66.19+2.19 66.25+1.94
BMI (kg/m?) 25.97+0.39 25.43+0.45 25.49+0.38
Systolic BP (mmHg) 138.87+3.43 128.2242.92 132.17£3.73
Diasolic BP (mmHg) 80.70+1.83 76.70+2.60 76.54+2.73
Waist (cm) 85.64+1.09 84.72+1.12 84.19+0.85
Hip (cm) 98.48+1.12 99.04+1.60 98.73+1.29
WHR 0.87+0.01 0.86+0.01 0.85%0.01
FBG (mg/dL) 104.61+£3.77 103.90+2.45 107.76+4.62

Values are the mean+S.E. Placebo: Starch, ME: Mate extract (0.426g/day), PT: High—pterocarpan fraction
(2g/day), BMI: Body mass index, WHR: Waist—hip ratio, FBG: Fasting blood glucose.

@ NE BY B§ AF JIAF 24

AANE ANZ A 125 AAAD F 2447 3ol oJs) =8 BF JPs HATL
747t Table 3 (N9 %) Table 4 (1@ Pl AAFA AAAD A2 A RE F9f o
|, e, e e 2ol SH2HE 2L Holdia HATE f9A Ao
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Table 3. Nutrients intake in

overweight subjects

by 24h dietary recall before the trial

Nutrients

Placebo

ME

PT

Energy (kcal/day)

1416.69+76.09

1411.68+69.63

1356.91+98.94

Protein (g/day) 53.84+3.23 57.93+3.23 48.92+4.25
fat (g/day) 31.69+2.99 34.56+3.03 33.16+3.59
carbohydrate (g/day) 236.88+14.49 228.63+13.07 218.93+16.14
Fiber (g/day) 18.77+1.53 21.25+1.37 17.72+£1.52

Ca (mg/day)

422.11+50.45

503.71+41.20

433.31+54.34

P (mg/day) 891.90+60.49 954.33+54.43 838.17+78.92
Fe (mg/day) 13.17£1.03 13.95+0.79 11.73+0.86
Vit. By (mg/day) 1.04+0.08 1.05+0.07 0.91+0.08
Vit. Bz (mg/day) 1.02+0.09 1.08+0.08 0.86+0.10
Vit. Bs (mg/day) 1.294+0.11 1.51+0.13 1.23+0.12
Vit. C (mg/day) 104.62+£17.67 114.82+£9.16 80.18+10.20
folate (ug/day) 490.99+33.26 549.31+32.81 452.62+30.11
Vit. E (mg/day) 12.19+£1.32 14.33+£1.58 12.19+1.21

Cholesterol (mg/day)

280.99+47.28

245.22+39.88

240.95+45.18

Values are the mean+S.E. Placebo: Starch, ME: Mate extract (0.426g/day), PT: High—pterocarpan fraction

(2g/day).

Table 4. Nutrients intake in overweight subjects by 24h dietary recall after the trial

Nutrients

Placebo

ME

PT

Energy (kcal/day)

1297.79+76.25

1316.48+93.63

1349.91+75.42

Protein (g/day) 50.96+2.99 54.10+4.54 50.22+3.61
fat (g/day) 29.50+2.40 31.16+4.06 33.52+2.60
carbohydrate (g/day) 208.93+13.77 206.97+13.20 210.98+12.85
Fiber (g/day) 15.40+1.18 16.62+2.01 17.32+1.46

Ca (mg/day)

364.25+31.45

436.30+66.67

334.39+40.85

P (mg/day)

775.23+44.97

884.76+80.92

780.92+66.54

Fe (mg/day) 12.39+£1.22 12.10£1.07 11.57+0.96
Vit. By (mg/day) 0.93+£0.06 0.86+0.09 0.08+0.06
Vit. B2 (mg/day) 0.92+0.08 1.10+0.65 0.80£0.06
Vit. Bs (mg/day) 1.144+0.07 1.34+0.14 1.21+0.10
Vit. C (mg/day) 89.26+11.38 86.72+12.95 86.23+9.96
folate (ug/day) 421.08+51.49 389.01+36.55 425.81+40.71
Vit. E (mg/day) 10.51+£0.95 10.72£1.19 11.17£1.15

Cholesterol (mg/day)

246.34+33.06

288.44+39.69

237.70+£33.33

Values are the mean=S.E. Placebo: Starch, ME: Mate extract (0.426g/day), PT:

(2g/day)
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Table 5. Effect of mate extract and high—pterocarpan fraction supplementation on changes of

BMI,

BFP, VFA, WHR-related body measurements and blood pressure in subjects with metabolic

syndrome
Placebo ME PT '(OA_NVgtf\)
Before 67.79+1.50 66.19+2.19 66.09+2.08 0.780
3Z?gyht () |ATter 67.25+1.56 65.45+2 21 64.80+2.23 0.668
p-value™ 0.806 0.813 0.676
Before 05.97+0.39 05.43+0.45 25.51+0.40 0.599
(E:g'/mZ) After 05.65+0.38 05.11+0.48 05.15+0.44 0.605
p-value™ 0.563 0.632 0.544
Before 32.08+0.95 30.80+0.80 32.4140.72 0.359
BFP (%) After 31.14+0.87 29.16+0.97 31.04+0.77 0.205
p-value™ 0.472 0.201 0.200
Before 98.25+6.51 93.32+6.08 94.75+5.19 0.834
VFA (cm?) | After 91.96+5.47 83.50+5.79 84.83+5.30 0.505
p-value* 0.463 0.249 0.186
Before 85.64+1.12 84.72+1.60 84.19+1.29 0.735
Waist (cm) | After 88.46+1.02 85.54+1.74 86.06+1.11 0.276
p-value™ 0.095 0.728 0.276
Before 98.48+1.09 99.04+1.12 98.73+0.85 0.928
Hip (cm) After 100.90+0.91 100.59+0.98 100.44+1.02 0.942
p-value™ 0.096 0.307 0.206
Before 0.87+0.01 0.86+0.01 0.85+0.01 0.440
WHR After 0.88+0.01 0.85+0.01 0.85+0.01 0.147
p-value™ 0.668 0.807 0.932
_ Before 136.45+2.77 129.14+2.90 131.68+3.12 0.210
Systolic After 128.77+2.38° 119.27+2.58° 126.00+3.37% 0.056
BP (mmHg)
p-value™ 0.147 0.017 0.336
o Before 81.04+1.83 76.70+2.60 76.54+2.73 0.289
Diastolic After 77.1242.05 70.57+2.31 70134262 0.121
BP (mmHg)
p-value™ 0.203 0.085 0.250

Values are the mean+S.E. Placebo: Starch, ME: Mate extract (0.426g/day),
BFP: Body fat percentage, VFA: Visceral fat area, WHR: Waist-hip ratio
*ANOVA among 3 groups,”™
common

(2g/day),

®Means not

sharing

t-test between before and after trial in each group.

letters that

are
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groups at p<0.05.
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Fig. 2. Effect of mate extract and high—pterocarpan fraction supplementation on body fat percentage with
adjusted base line in subjects with metabolic syndrome. Values are the meanzS.E. ®Means not sharing
common letters that are significantly different between groups at p<0.05.

Placebo: Starch, ME: Mate extract (0.426g/day), PT: High—pterocarpan fraction (2g/day), BFP: Body fat
percentage
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Table 6. Effect of supplementation of mate extract and high—pterocarpan fraction for 12 weeks
on changes in plasma lipids concentrations in subjects with metabolic syndrome

Placebo ME PT mvg'ﬁ)

. . Before 187.19+ 011.82425.85 176.41+11.54 0.423

(Tr:g'}';f)”de After 178.91+14.99 165.82+9.70 161.79+13.13 0.615
p-value™ 0.722 0.108 0.408

_ Before 2.25+0.08 2 39+0.09 2424015 0.523

Free fatty acid Py 1.98+0.07° 1.45+0.07° 1.60+0.13° 0.001

(mmol/L)

p-value* 0.015 0.000 0.000

Total Before 165.54+6.75 179.79+6.89 173.00+5.04 0.281

cholesterol After 165.14+6.43 157.05+6.05 155.19+7.80 0.540
(mg/dL) p-value™ 0.966 0.017 0.063

Before 38.54+0.87 34.83+2.40 32.90+2.27 0.283

':rgé‘/:jCLr;o'eStero' After 06.34+2.19 33.99+2.06 36.38+2.42 0.687
p-value™ 0.546 0.791 0.342

o Before 128.11+7.70 143.63+7.21 130.28+10.74 0.389

HDL-cholessterol | After 132.68+7.44 124.68+6.74 108.76+11.36 0.155
(mg/dL) p-value* 0.672 0.062 0.177

Before 91.77+6.92 104.38+6.64 107.24%5.10 0.185

(Ln[:;;(f[‘)o'esswro' After 92.89+6.68 87.90+5.62 92.64+7.80 0.847
p-value™ 0.908 0.067 0.217

- Before 2.02+0.06° 1.99+0.06° 1.8240.04° 0.026

Phospholipid After 1.9240.08 1.92+0.06 1.8640.05 0.763

(mmol/L)

p-value™ 0.309 0.395 0.562

Values are the mean+S.E. ®Means not sharing common letters that are significantly different between
groups at p<0.05. Placebo: Starch, ME: Mate extract (0.426 g/day), PT: High—pterocarpan fraction (2
g/day), HDL: High density lipoprotein, LDL: Low density lipoprotein,

*ANOVA among 3 groups, ““t-test between before and after trial in each group.
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Fig. 3. Effect of mate extract and high—pterocarpan fraction supplementation on plasma lipid levels with
adjusted baseline in subjects with metabolic syndrome. Values are the mean+S.E. ®Means not sharing
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Table 7. Effect of supplementation of mate extract and high—pterocarpan fraction for 12 weeks
on changes of apolipoprotein A1 and atherogenic index in subjects with metabolic syndrome

Placebo ME PT p-value*
(ANOVA)
Before 161.48+3.82 157.43+4.52 160.60+4.36 0.775
Apo A1 (mg/dL) After 161.63+3.38 160.60+4.55 160.81£4.95 0.984
p-value™ 0.977 0.623 0.975
Before 3.77+0.38 4.51+0.45 4.59+0.36 0.271
Al After 3.81+0.30 4.04+0.38 3.81+0.39 0.872
p-value™ 0.931 0.250 0.146

Values are the mean+S.E. Placebo: Starch, ME: Mate extract (0.42 6g/day), PT: High—pterocarpan fraction
(2 g/day), Apo Al: Apolipoprotein A1, Al: Atherogenic index,
*ANOVA among 3 groups, ““t—test between before and after trial in each group.

140

>

Placebo ME

Fig. 4. Effect of mate extract and high—pterocarpan fraction supplementation on atherogenic index with
adjusted baseline in subjects with metabolic syndrome. Values are the mean#S.E. ®Means not sharing
common letters that are significantly different between groups at p < 0.05.

Placebo: Starch, ME: Mate extract (0.426 g/day), PT: High—pterocarpan fraction (2 g/day), Al: Atherogenic
index.
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Table 8. Effect of supplementation of mate extract and high—pterocarpan fraction for 12 weeks
on changes of MCP-1, IL-6 and TNF-a in subjects with metabolic syndrome

p-value”
Placebo ME PT
(ANOVA)
Before 124.47+13.66 131.58+9.52 141.13+10.00 0.577
MCP-1
After 131.52+11.20 121.23+14.59 126.72+9.41 0.828
(pg/mL)
p-value™ 0.692 0.557 0.300
Before 6.14+0.13 6.43+0.22 6.51+0.38 0.566
IL-6 (pg/mL) After 5.80+0.11 5.94+0.15 5.96+0.21 0.737
p-value™ 0.061 0.072 0.209
Before 18.66+0.37 19.04+0.73 19.88+0.38 0.224
TNF-a b b
After 16.62+0.31° 17.53+0.93 15.744+0.332 0.100
(pg/mL)
p-value™ 0.000 0.206 0.000

Values are the mean+S.E. ®Means not sharing common letters that are significantly different between
groups at p<0.05.Placebo: Starch, ME: Mate extract (0.426 g/day), PT: High—pterocarpan fraction (2 g/day),
MCP1: Monocyte chemotactic protein 1, IL-6: Interleukin—6, TNF—a: Tumor necrosis factor—a,

*ANOVA among 3 groups, “t-test between before and after trial in each group.
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Fig. 5. Effect of mate extract and high—pterocarpan fraction supplementation on plasma cytokine levels with
adjusted baseline in subjects with metabolic syndrome. Values are the mean#S.E. *Means not sharing
common letters that are significantly different between groups at p<0.05.

Placebo: Starch, ME: Mate extract (0.426 g/day), PT: High-pterocarpan fraction (2 g/day), MCP-1:
Monocyte chemotactic protein 1, IL-6: Interleukin—6, TNF—a: Tumor necrosis factor—a.
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Table 9. Effect of supplementation of mate extract and high—pterocarpan fraction for 12 weeks
on changes of fasting blood glucose, HbA;c, plasma glucose concentrations and HOMA-IR in

subjects with metabolic syndrome

Placebo ME PT FA_l:l/gb/i)
Before 104.61+3.77 103.90+2.45 107.76+4.62 0.745
FBG (mg/dl) | After 103.83+3.54 96.07+2.59 99.14+3.19 0.219
p-value™ 0.880 0.034 0.133
Before 5.56+0.10 5.60+0.12 5.60+0.09 0.945
HbAC (%) After 5.69+0.11 5.43+0.09 5.44+0.10 0.130
p-value™ 0.400 0.302 0.201
Plasma Before 98.55+3.12 94.57+1.87 101.65+2.95 0.204
glucose After 100.19+4.10° 90.52+2.27° 89.79+2.65° 0.038
(mmol/L) p-value™ 0.721 0.176 0.005
, Before 8.28+1.33 8.94+0.82 8.14+1.03 0.862
'(Ei‘l.‘t')'” After 8.12+1.60 6.77+0.83 6.58+0.72 0.583
p-value™ 0.938 0.074 0.225
Before 504.94+21.48 532.90+19.35 559.05+23.12 0.206
g;f;%’” After 604.89+35.27 535.26+21.98 605.08+24.22 0.140
p-value™ 0.021 0.936 0.180
Before 1.99+0.34 2.05+0.20 2.10+0.28 0.955
HOMA-IR After 1.88+0.35 1.4140.21 1.46+0.18 0.370
p-value™ 0.836 0.000 0.062
. Before 658.47+24.82 615.04+47.97 666.79+22.62 0.501
Efgfr':b After 585.70+24.61 608.75+31.86 555.89+15.34 0.332
p-value™ 0.043 0.914 0.000
Before 330.47+42.13 357.71+39.30 366.77+30.37 0.777
GIP (pa/mL) | After 304.61+48.11 059.19+23.07 088.11+25.41 0.396
p-value™ 0.928 0.037 0.054
Before 9.20+0.47 10.78+1.63 11.95+1.01 0.155
PAI- After 10.28+1.18 8.76+1.26 10.18%1.11 0.632
(ng/mL) —
p-value 0.410 0.336 0.246

Values are the mean=S.E. ®Means not sharing common letters that are significantly different between
groups at p<0.05.

Placebo: Starch, ME: Mate extract (0.426 g/day), PT: High—pterocarpan fraction (2 g/day), FBG: Fasting
blood glucose, HbA;c: Hemoglobin A;c HOMA-IR: Homeostasis model assessment of insulin resistance GIP:
Gastric inhibitory polypeptide, PAI-1: Plasminogen activator inhibitor—1,

*ANOVA among 3 groups, “"t-test between before and after trial in each group.
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Fig. 6. Effect of mate extract and high—pterocarpan fraction supplementation on fasting blood glucose,
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syndrome. Values are the mean+S.E. ®Means not sharing common letters that are significantly different
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Table 10. Effect of supplementation of mate extiract and high—pterocarpan fraction for 12 weeks on
changes of plasma adipokine levels in subjects with metabolic syndrome
p-value®
Placebo ME PT
(ANOVA)
Leptin Before 13.39+1.66 12.82+1.85 13.79+1.55 0.926
P After 14.16+1.69 12.59+1.98 13.40+1.39 0.806
(pg/mL) -
p-value 0.747 0.932 0.852
Resistin Before 4.71+0.55 4.39+0.54 4.04+0.29 0.622
After 5.89+0.86 4.95+0.68 4.53+0.38 0.371
(pg/mL) -
p—-value 0.251 0.522 0.314
. . Before 73.10£10.55 67.74+11.39 75.63+8.29 0.853
Adiponectin
(na/mU) After 65.92+7.58 74.67+13.15 71.06+8.47 0.830
ng/m
. o-value™ 0.584 0.693 0.702

Values are the mean+S.E. Placebo: Starch, ME: Mate extract (0.426g/day),
“t—test between before and after trial in each group.

(2g/day),

Plasmaleptin
(% of initial level)

Fig. 7. Effect of mate extract and high—pterocarpan fraction supplementation on plasma adipokine levels

*ANOVA among 3 groups,

PT: High—pterocarpan fraction
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with adjusted baseline in subjects with metabolic syndrome. Values are the mean=%S.E.

Placebo: Starch, ME: Mate extract (0.426 g/day),

PT: High—pterocarpan fraction (2 g/day).
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(Table 1D).

Table 11. Effect of supplementation of mate extract and high—pterocarpan fraction for 12 weeks
on changes of plasma GOT, GPT, albumin and BUN levels in subjects with metabolic syndrome

p-value*
Placebo ME PT
(ANOVA)
Before 10.03+£1.33 12.64+1.57 9.79+1.05 0.251
GOT
After 10.86+1.63 9.63+0.88 8.79+0.74 0.438
(Karman/mL)
p-value* 0.693 0.101 0.444
Before 11.24+0.56 11.83+0.87 10.49+0.52 0.378
GPT
After 11.34+0.69 10.37+£0.44 10.13+0.46 0.251
(Karman/mL)
p-value™ 0.905 0.146 0.605
Before 4.88+0.06 4.82+0.07 4.68+0.07 0.120
Albumin
After 4.11+0.06 4.18+0.07 4.13+0.06 0.718
(g/dL)
p-value™ 0.000 0.000 0.000
Before 13.13+0.59 12.75+0.57 13.21+0.67 0.859
BUN
After 12.97+0.83 13.16+0.63 13.37+0.73 0.927
(mg/dL)
p-value™ 0.874 0.625 0.866

Values are the meanz%S.E. Placebo: Starch, ME: Mate extract (0.426g/day), PT: High—pterocarpan fraction
(2g/day), GOT: Glutamic oxaloactic transaminase, GPT: Glutamic pyruvic transaminase, BUN: Blood urine
nitrogen. *ANOVA among 3 groups, ““t—test between before and after trial in each group.
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Table 12. Effect of supplementation of mate extract and high—pterocarpan fraction for 12 on
changes of erythrocyte antioxidant activities and TBARS in subjects with metabolic syndrome

p—-value*
Placebo ME PT (ANOVA)
CAT Before 5.22+0.21 5.99+0.73 5.27+0.14 0.389
(umol/min/mg After 4.39+0.21 4.81+0.21 4.84+0.20 0.223
Hb) p-value™ 0.007 0.129 0.082
GR Before 22.22+2.99 18.31+2.64 18.16+£1.95 0.440
(nmol/min/mg | After 13.97+1.28 15.75+2.49 15.64+2.12 0.820
Hb) p-value™ 0.031 0.484 0.387
Before 10.52+0.46 9.60+0.29 8.68+0.26 0.066
SOD a b ab
(Unit/mgHb) After 8.00+£0.37 9.04+0.26 8.41+0.36 0.048
p-value* 0.001 0.159 0.327
Before 15.95+0.39 15.53+0.95 16.86+0.42 0.377
TBARS After 15.58+0.35 16.21+£0.40 16.65+0.34 0.136
(nmol/mgHb)
p—-value* 0.490 0.511 0.710

Values are the mean+S.E. ®Means not sharing common letters that are significantly different between
groups at p<0.05. Placebo: Starch, ME: Mate extract (0.426g/day), PT: High—pterocarpan fraction (2g/day),
CAT: Catalase, GR: Glutathion reductase, SOD: Superoxide dismutase,

*ANOVA among 3 groups, ““t—test between before and after trial in each group.

251



HAF 8% 5 A8 (A2¥ %)

rl

As, AAFe] F=49

O & dFHAdA HE7RE 3 &4 (FUAFE=)5 AT
g Rk FAHAN FEFE VA= AoE HFEH oo tiF
Al

Aspol A o] 2A7t BT
AA RS et

© i

O 2AA=Z LD A A"k
A BESToA foF o

Y AspolA BB oA R vlEFEE 2ET) EF KU
2 MAA FAAOR YLAUD, T AYEY 2829 S

o
o
o % FTZdxEE, A4 nonHDL-Z# ~H &, HDL-Zd 2 s
R= W, HE7IE FeaAde Aded B Ao e Be 5o @4 T4
HE, A4k nonHDL-2 8 2HE $5 ¥H3lee foldoz gdarzion HDL-Z8
= HEES fFold oz S

O 5NA4sA 52 Ale] As-&o] HZ7g F3taA] B 93] dA
| FEETAA AFEED BEF Ao g BE Fo I FF
nonHDL-FH 2~H & 5% ¥H3&S FYHo 2 ZaAAY mabA FA4
I Bl Z27hR st A A A w X = ]

F=7F Eﬂii'PJr E?oﬂ ASH %0 How vrolynh 3 AY A-F wsts BluAdd HE7}
I AsaA BREre tixdol BlE) 3334, % x5, PAI-1 2 HOMA-IRR X7} %
AEo] NAEHNE HATH

O wWehA, & dAANY 232 TH £  HE73 Aitads dAssa Addd 53
aAdel dFHNeH AVed AFLARE W7o Ana dddEn.

252



SNE Y BB
g

ofofel 7|0 =

B7tel et
£

AN

e
ok
i

EE

T A71E FA
HZ7l3 73t
AAPTH)| thgl in
vitro @ A ZZ A o) A 2]
gt Y

BN o

Bl 27 A SHES] in vitro, M XA
AEgy 4

nle- A~ d oA PTHO
A FFA, W
2 insulin tolerance
=4 o R

FEGA 7]l e
Hl 27 3}ghE o]
AR 9 A ws
=AF 51 PTH
FE3E AT

AEAE HA AR

FAFEEY n vivo A FF IA
H=

= O

FAZ=2ZE9 i vivo 18 U E
55 AT

Fol=22o HPLC 24 W 3t

Fdo] ggFst= E49 UV spectra
=3} retention time (Rt) &<l

N

95ESL, EASL)e] HPLC profile Hl
AEEY FR AN A
FUAFEES F Fouwols, 3 9

El
P

BA%}, GHEZo| PTH 5442 4%
A% B E, A FolAIE, o 2 A E o] A

A ZANA PTHE %—%‘—’F%_%%_H]E%*é ‘/}E‘r‘_/}zl e
_ . MEA 48 S4S a8l 89 & ==
MEFSAH SH A% 0YEdEe] AL JER 9= kT
= = o= B o —
a4
T A71E Fd gR THAEE A B F A9 YS, GH, WD,
g 87 8uE o] &3 GH1el digh g Ajuj) L Al7]E
HZ7l3 1384 At FFE, AI7IE 28 84
FEE T BEYE EAE 1% 8 FF5 2L A7l o
Az ofF A5 gH
=220 9)/01 4] A 3 /4] = A9 FTH A= %"E%%ﬂ _*3/&% A
&= oo 29 o X]‘lﬂﬂjo]?ox]f‘—ﬂﬂ_xﬂﬂﬂg %106]37.3 kgﬂ
iZH-g] ‘{l:é—l]” o:]l?L ZS_—;:Z—'C'TE.T:_‘ E—!’i—%]‘ %E% "6"17_0” EHJ’
g8 3n FERALEESH 58 =4
e TS o= RE PTH +4 F%(95% EtOH), AX(ET1=), &
F= U 3223 2 BYPA HI7HE2~E, starch) 27
AT AR 9 EF3E o] &3 FEWH gE

g NAE A7 %
LE/AIAEF ZYEHY

9 &% 714 vjo}

N4 AR FEE UF FUSs
! 299 V)5AEd B 54 A
giE 3 FH ARS 2AEG o

o]- &% AF3}t LY

FZE(70ESL, 95ESL, EASL)®] in vitro
W, A, Faks ZA 9 A A oA
Jded Ehls, AWFE A, FdF5 A4

HHB3FFTOANR) ¢ FUFZ=(T0ESL,




VoA | Bre] Zby 9 TE | gAE e
- 7 PTH A% (95-ESL¥} EASL)e] #4,
Aegyd 24 9 v
- B FERDA PTHY AAT 4
ARRATES 2 Eg 2d 544 439 4 24
o]-&3 H =7} - T FF¥ 70-ESL ¥ EASLE| HIT-T15
25% | 13+ &8 (PTH) 100 MEA 9 in vitro &4 ¥l
AL =24 2 g9 - PAZ f =% HIT-T15 M= % 3T3-L1
Aok Z% AR oAF AZzAANA Fd FE= 3 DL
o FAAGHE Td W3}

- 95ESL3} EASLe] A<= Asf 5l
Wds/deddd il 54

- AZEZ AA (coumesterol) ¥ phaseol<
=gt Agd 54

100 |- Pheophobide a$} xanthophyll f%=4] &

8 oTx A4

PTH= %] H 273
shgEel e, A
5oTE #Ade Tl
AEEH FH AR

15%

0 A FAHE o BA © _
10% u]}bg o Oq"t, - 1001V alidation w 3+g
°H R T - 2012 A7 8 A FEE9 in vitro
A g4 =4 9 Hw
AAAE & AEFSE - APAT 9 20119 FY F8 datasS
15% | $13F 3 dF & 100 niglto 2 XMW= Z3(GH), A71110¥3)E
o] F Hg o 2 g AuE 53 85 2493
- 27, B Y BEE 53 g9
H3lE B E-f4hd ZaoA 7 5L
TROERE PTH_ LDL-3}2k3) &Ado] glee sholste] o
10% }\gﬂ__—_g_xé E%ﬂ :9_:1_% 100 [eRR Ul Eo‘ ‘}v\_\j? = — 9’
o] 3 BFFAY EF5FE T HAAES 5%
T EtOHE o] &3l F&3tH, 553
GAPES IS F ASS A
HPLCE ©]&3% PTHY - gFAA FAHE T3 FdHste AFEAHEY
10% AFHE (= 100 Z Ao f-aAE<l coumestrole] S
Ul eEAE g% B 59 on 95% EtOH ZZo| EtOAc
9 validation of ¥ =24 Hl3] LA UL 9l
A ZF AZ 9 o] & - AAL G NS Y A EA]EHA
5% | o]&3 &z m3}sF 100 Jde USRS nigo 2 gerel IdE
E4 B4 EF e AE At
- AL(GLP 7]1#)<S 53 T3 ATES
SAAAY, BEAEAHAE,
PTHE] <FA A Alg A Aol FAE S B3 A ARE
10% | (GLP 7]39] 25) 100 313}
of F - F1E Ab 34 FRedy 55
SEFEAS T3 FHEHA JdA ESE
skl gt

254




ARATZR | 7453 [(F7ke] 2y 9 1% 2R W&
PTHe] AA =2 - g ol s1z3ke] b AW, A 24
9 @ e ol 27149l fRAL 8 ey 0d 2
20% BANE 6—]'24_1’ 100 BHITEA| X (3T3-L1 cells), €54 dAAXL
o o 515 ;} a5 (RAW264.7 cells)ol| A <] z}%@ T4 979
N FA4 2L o gy BHe B
[¢] T =
N anpe 48714 4%
AA D gy - 719, AN A, S -9 1A F
A a7 4% Fol B AR
e g - AzyE 2 d8 BN BE 28
Adeld Ao - 71 A REE AR DA dE 44 2
23t A s FH PTHe] 7§ 1% Al e #ASE A s
20% 7]%__/\3 %-]E. /‘\ljg% 100 - %—GH%QOH EH?J: %7—31 ‘:7% /\]‘S\‘jﬂol-lﬁq] ?__6_]_'
0% = 1 A&
‘l’]‘i—l' Z]'.:E.LTV_“H] O:]‘“l‘ _ O]—X—]/ﬂ 1:!1 7]1_./“ LH_Q_ tyll Td'x_ Z]_E
L 9HF AR A R AY R 7 4%
#d AE
- oJobET ZAY FASA BEL HAsE
25
- 99 Al FF(GH), Al71(110Y =)<}
An 2] o] o AL, 7%, 55 1= F4d 34
.| AT gy pofl
2% AN L 23 100 |- JAAEPE 917 =T (starch),
NZE A2 FANZZ(EHFEFE), 2T (95% EtOH
. S PTH) A2t Al=Fste] 228 7] el
7% 2 239 w7
olgel AAW coyrpm : - -
A7) = —rfﬂiﬂ«l JJ;‘—*, FARCISAH AF %E) =3 APE 5%
AAE | 0% | NE R AY EY 100 | AP A
A 2 FEue - A" AFe i FFPLE HAAE T
W 2y o 71574 SE
7158 LAE ol &3
AAY 2D g zA - PTH} AA =4, &9 43t 455
15% Aend AAE A 100 B33 AALzAANE ‘LEFY 9
n AFs ALe B
6% AAANES <13 IRB 100 T A&l dd] Ao AL AAAF LA
TR HA AR AYNE ZAstel 52 957
JDAAIE = - AXY 2 d9 i &% HUHE Hsl
27 9 HEXE Au3 YAZZE S FHkst= vbA G
7]%/‘3 _/,\_ZH_QI Elﬂ _E = o T 01__:_1_. 70 U
A m ey | 129 | oo IEAE FH gy | 7298 [ANEAL LhEEs
23] & 2 2a77 F - 2013.12 ~ 2014.02 BAL)E AAAH L
e e AAAG o7 AN S
L 3
no]j;]ﬂ; RUEY AR - 23kt RUEY AAES
R - OASSE o 2 AN B WIhE 96
12% 7H/‘Kj_g_ H]—O]‘Q_U]-7ﬂ 100 Zﬂ'é‘ x-“;(]\:ﬂ— X‘“ éT’li‘ g! go]:]- @ﬂ' —E‘)’\ﬂl
wAl g - B npol 2viA B ZHs o
= FIHoR 249 #EAL AEHAL

255




5 )%
7]'3‘/\6]

A &)
Fhare
5

-

o

3 7|&=E o]%.

y

I
T

ol o=
143 7)
[

P P REAR

Bofoo] 7|dE

A2 A

g
_v% T BT
iy < oz 4
c e w7 ©
v % wﬁogwr o 7 P T T
T = = ol ali] L — M oR oy Dy N
TN 1_;,_7:; otnno]o» i ot l_o
\M_I]JI p.*L._OOﬁ S.L:AW/A—I OTLJH_ HOH_OQ 0
0 — io ﬂw ];A ,_I!H 1.0 . W;IO _ O?._._
R o o:ruaa aa ) N R 7
& @ 5 o = ®"r = T i oy o — il <0
S 2 T = o_é.n_uLl] o Hi A,_7 Jo
5 < oY N o N o N
E_ﬁOME },,M.HHLM_I _EEOUW..% Mﬂ_AZ.E _/ow N
5 T 7o 4o E B o
== _O —_ o AL N
5 s & z < o= o
\_I_l L._OOL ,IO‘.ml’ _Z UT.:TIl ,HAr’ ,mﬂ
%ﬂ W%Lo oQEOL_H ﬂau_x urmm. I
T o g B W P F ol o
5 %ﬂ% mo__&ﬂﬂ ® ) g * id
L RS c DT i =
. szt MR 4 & o ix  Z
_m nznﬂr.z.% © B ) Lo T B o =
EE N 2 e W g B 3
g Iz = sy G O
. m}zg Ea?ﬂ TR ﬂﬂwr. &
ﬂaoﬂodl ],__._/o@u#ﬁA Wﬁﬂko,a_. ﬁaMWM ﬂ]ﬂmﬁ N
Egmw T RS _w_ﬁww iy =
@W% Prw® M%%W 9 oﬂﬁow B
oo M LE I neE ® % BN =
X > W CRE TGS 24 w o T
o 2 AT pEw o P ‘TR
R b ¥ g T T Kooy X oo oo
i & o 1 A Pl B b
b= TR LN o I i
7]MM m_uuoﬁ Ee].l_,oooi c__ﬂﬂfl. 7013 iy
mmﬁ Mﬂﬁxm_a ﬂAmoma oL_H% E.__Q.n_au _m_w
Te =y o Twow o TE .
K z R ¥o%1m = i @Mmﬂ i
X LK LowE e T <
L oo o e o o 3
O 0 H.ﬂ__o\_vlo—ﬂwA ll,_ll.”‘l ﬁH d:‘._ .XL
) mW 3 % 5. K X T -
O H._LPO_W_EL ,Iﬂﬂrwe]r JJo
i e %Emﬂ ~
Mo HW o do
O <7
O

o o

°

M=
== el Akl
7]

O]

NEe 5
[e)
256

=

Sttt

F=9
s= = A %
5 44 o)
HIZH@_
o=2H =4t
A 7S A

8 &A7F =2
) 2]

7] %% O]_g_

2
(Rl
Al A

o
=

7

Z_ -
=5
7VsA

]_

oz
A sk = 300
o]

O
A



o

M S

11

A
HJ

;01_ o EO

SCI

)

il

wr
Ho

o

i

<R
o

AL AH
1. 30 A

A 14

g

hyA
ar
7
it

B

=
Ay
24
=

=l

=1

=

Al

il

257




[y
"o

il

03

wr
W

Pjo

;O.ﬁ %
& &8 S
E.:: m m ;O.ﬁ |
e , = B N -
m | el (e} o) Q?U
(=} of & |
— o L0 n K
e o3 & == + 2
" a 3 T8 =2
%u — o S N =
mr = L3 = W m
Pjo ) W " i
= s Cd =
A ! e s
= " T Ny
o i - = B
o | oF o @o w2 = %
Eﬁ ﬁo o o ﬂ.ﬂ io ﬂ N -
o | X L B | o A & i " "
DR R I N B M - .
*OT ﬁo ~ -~ ;O.# 0 oo — —_ ..L._v EO Py
oom T B A = | Pl Ho . o ® B -
o - ~ ;i J.ﬂ mmﬁ X = Jl 1o T o A — lo 5T ] _lfwﬁ o.,_o
RO | = wn | A o T do | mo F o ®e
o ar o o M B <} — =20 - - ol Bo ook N Ho o]
Sy = = = < %.wa?mﬁ mozu X ,ot mo%mﬁa)_ou
iod Lo T - ) %0 ) = ;ﬁ,mué-zlk nxnoﬁT - o
oF M r = Eolm ZX X 3 A
~ o RE MR R © B e O I )
50 Z#o ol Og _ ~5 ‘mﬂ - NA\ = ﬂﬂ vl
N R G R oF or F 70
UT.E —_— ~ " ;o_l ﬂr ﬂ@l Z.L e ~
NS o W) W ol R Njo N o < "
o= Y R |E ol % 5 o] No
| o B " 0 No 3| .
s |5 od =) o or or H oL e
T © o e o g T 2o % sl b <
= olulLE Mgy o o T el O H T o B0 E T
B o T Hodo o pw |0 pETT T o U
Erl Lf & BR ,_mﬁ K _ni E o _H LE - f o) o u
g e | B w0 mw| T F T Ao T jof © H
R ) o R g om Mg
R e 0| =g E N TR |k, o o B
mam [ = iR o s O o g "
o< (T N E® Cmwme T T S i BB R
R e T o = o X M i N | EB
12@;3] }aut X Wz X - X = N By oy )
OEHIﬁoq ™ ﬂﬂ]ﬂﬁi o ~ ﬂ7ﬂ_rmn,mo d'&o o Jo T u
Ho % n 0 Q oo < olo ]E.a Jl‘._‘olﬁal ]LI]FrL
X0 &l el OW Njo i~ | %JI T ﬂA_l;o J PN Gy N <
= o | T Jo ofo B 1 5 % Al 70| X juin o o .
= ol B ¢ # e ﬂAziis%ﬁ e
A =0 Jze | M il = o & H G TR
T — | % 7 |T No do| 77 & Ton do| = T
o u_ro = O_ TR O T HA_._l Mo ™ T Mﬂﬁi
M 5 = = o ol B ek w o o] of Ko do
e NE %Q 5 ~ S R | H "B R
= | 3 = - D |
SB =S —~
Z.E N S . [aelNaN]
N 0 — —
= S =3
= =0
N2

258



U =5
AR - B
Ae| =8y SEk (No. 2
AAA 5! =44 [wa AR 2 EA %A Vol.(No.) e SCI+
2013 1 v Carbohydr. | 570 g 14 =9 SCI
Res.

2013 2 v ArChﬁi harm. | 193 499| =y SCIE

2013 3 v J. Med. Food.|16: 133-138| =u SCI
Food & 5:

2014 4 v v Function 1621-1630 =il SCIE
Nat. Prod. 28:

2014 5 v Res. 331-834 Exa SCIE
19:

2014 6 v v Molecules |, 000" 10210 = 9] SCI

(1) Wu Q, Cho JG, Lee DS, Lee DY, Song NY, Kim YC, Lee KT, Chung HG, Choi MS, Jeong
TS, Ahn EM, Kim GS, Baek NI. Carbohydrate derivatives from the roots of Brassica rapa ssp.
campestris and their effects on ROS production and glutamate-induced cell death in HT-22 cells.
Carbohydrate Research. 372: 9-14, 2013.

(2) Wu Q, Cho JG, Yoo KH, Jeong TS, Park JH, Kim SY, Kang JH, Chung IS, Choi MS, Lee
KT, Chung HG, Bang MH, Baek NI. A new phenanthrene derivative and two diarylheptanoids from
the roots of Brassica rapa ssp. campestris inhibit the growth of cancer cell lines and LDL-oxidation.
Archives Pharmaceutical Research. 36: 423-429, 2013.

(3) Jeon SM, Kim JE, Shin SK, Kwon EY, Jung U], Baek NI, Lee KT, Jeong TS, Chung HG,
Choi MS. Randomized double-blind placebo-controlled trial of powdered Brassica rapa ethanol
extract on alteration of body composition and plasma lipid and adipocytokine profiles in overweight
subjects. Journal of Medicinal Food. 16: 133-138, 2013.

(4) Choi MS, Ryu R, Seo YR, Jeong TS, Shin DH, Park YB, Kim SR, and Jung UJ. The
beneficial effect of soybean (Glycine max (L.) Merr.) leaf extracts in adults with prediabetes: a
randomized placebo controlled trial. Food & Function. 5: 1621-1630, 2014.

(5) Huh GW, Park JH, Kang JH, Jeong TS, Kang HC, Baek NI. Flavonoids from Lindera glauca
Blume as low-density lipoprotein oxidation inhibitors. Natural Product Research. 28: 831-834, 2014.

(6) Kim UH, Yoon JH, Li H, Kang, JH, Ji HS, Park KH, Shin DS, Park HY, Jeong TS.
Pterocarpan-enriched soy leaf extract ameliorates insulin sensitivity and pancreatic -cell
proliferation in type 2 diabetic mice. Molecules. 19: 18493-18510, 2014.

259



= 1]] 3 =
SEER wram | wwa | o0 IS g g 223
A A 3
Anti-obese Effects
of Ethanol Extracts 20124 363+ AEHEEY o gkn] qksl 3] %]
2012, 4. 92 of Glycine Max (L.) P ﬂ‘—’*tﬁil o Aozl 2 (The Korean
C Merr. Leaves in o] s} ;:?2 4;] Eoﬂ AﬂQ o389l |Journal of Obesity)
C57BL/6] Mice and e o 73 Vol. 21, p230
3T3-L1 Cells
Soy leaf regulates .
glucose-insulin 20124 o5 SIE %3 | Journal j)f (I"I;(};fean
2012. 5. 10 | system in diabetic o] 5} o) gt v &3] oﬂ}\; ii‘ Diabetes)
mice and pancreatic ZA g% 3 e
beta cells Vol. 13, p236
Anti-diabetic Effects
of the Ethanolic
Extracts of Glycine 20128 = B'At NEW lEra of d
2012. 6. 27 max Leaves in o] 3} | FAR WA 1otecinology an
A E . A -F 33 Bioeconomy
Diabetic Mice and 373
Pancreatic Beta P
Cells
HAE 74k sk-FF ()
AL 2 3 o . A &) A Ak A& =24 gd& 9
2012106 | s g 24 | P9F lgmay wa 02 9x0Ese | P gsay 24
Mk (75 @) 2012: 143-156
Anti-Diabetic 2013 K.FNI
Effects of 20134 = e SI“tem‘?‘UO“a .
) S 2) 3E.0] o 3} 5} & & ymposium an
2013, 11, 14 |Pterocarpan Enriched| ) o) 5 19 S gz awA | Annual Meeting
Extracts from Soy %Xﬂ A E R A d Safety £
Leaf in High-Fat g71k= ) 3] - trljeOOFooda Ientgus(t);y
Fed C57BL/6] Mice PO9-186
20143 A573]
Foel 5424 3 L SRR
2014. 05. 08 (MW, P o &T| HEl% AzAY 2 dd s ;*;]f -
(% ) EA 3 EAsE
Vol. 57, No. 1:
29-30
} A 2= A
AT A sh B A= N )
= 3 129 A
2014. 09. 25 T A A< ZﬂTEﬂj; T sanea | ;X;dzoff ”
= ?——_}E_ 4 ) O] 3] 4 .
(F+F ) Fojgls 33-5]
Anti-Diabetic .
Effects of Soy Leaf 2014 International 20C14 {cnternatlonal
L onference on
2014. 10. 17 Extr?lcts ‘and Pinitol 701 8] anference on KINTEX, Diabetes and
in High-fat Diabetes and A 27 A 2 Metabolism
Diet-Fed C57BL/6J Metabolism (
Mice PE125)

260




Kaempterol 2014 KFN
Glycosides— and .
. . International
Pheophorbides-rich 20144 = .
Soybean Leaf . o1 o = Symposium gnd
Extract Improves Sk 2] 5F o )3} 3 A Annual Meeting
2014. 10. 27 b o] &} FANEA Y, - Lifelong Health
Glucose Tolerance s A A A E
A 7)e<=u 3 and Wellness
and Suppresses h
. . Tom
Lipid Accumulation ..
. . . Nutrition and Food
in db/db Diabetic (OP-05)
Mice (F+F 23%)
Isotrifoliol Inhibits 2014 K.FN
. International
LPS-induced 20144 %= .
Pre-inflammator Symposium and
Cytokines express?on R4 E A A Annual Meeting
G A3 Al 5L - i
2014. 10, 28 170 T RAW6AT cells | T o@ | HANEA Awy g | Hielong Health
. A 7] 8= §] and Wellness
by suppression of from
ERK1/2, p38-MAPK ..
and NF-xB Nutrition and Food
(P09-49)
The beneficial effect 2014 KFN
of pterocarpan-rich International
fraction from soybean 20149 = i Symposium and
leaf on blood glucose Sk 2] 5o )8t 9 % Annual Meeting
2014. 10. 29 | and lipid levels in e A A A Y - ALA]Ei Lifelong Health
obese subjects with A 7] 8k EHQ bl and Wellness
abnormal fasting from
plasma glucose and Nutrition and Food
lipids (PO7-06)
e ATH B (AA3, ABUPI D
9 SREE] ANEE 9 BA ST P
A 3] 2013 BIO Inte}"national T &8 i‘ﬂjq Hci “% jﬂz%‘f SRS 12 (A 7h ) 2013.
Convention A7 %F 5% &1 4. 21~25
AAY L dF A8 "H=Zz7 WE Y
- | 20139t sdel | Ast 71 A e #gk Ts o 2013.
A A7 3 . L s 5 : (&4 R),
A7) A R AFESt] g A (MEE R | O (3no]) 4. 22~27
Am AF A& B) v
_ ANAE 2 A AdE =2
ana | SOPMENOLS (88 1 2 A5 2wl e 1% |9 KINTEX | S
B - 2 AEstel g =i 2 shel 2 '
AAY L GG NG 2 & 4] o}
AEaws| 20038 WA SAcl | B3 54 2 AWl B sl% | (maav, | 2013
vl NN D AFS A N A (HA D | mRAREE |6 26~7. 2
AvElo} Fuw AF BE gel) )
AAY L dF A8 "H=Z7
4] 3] 20139 stslE = | As 7158 A e #egk Vs T 2013.
= 2T 2 A F E S A0 (A FAD 7. 28~7. 31
(AE 2 7% old T Fe)

261




A % 2 893 A8 "HE71T
Agans | Dpe I 48 Aed a AT B8 % B I
- ° 9 A Este gk WEY &) v :
AAY 2 dF AL "H=Z7
axs | 20149 =z % 275 ﬂ;l L]bﬂ g 73%, o llh& }7]% f%o 2014
mlg el 9 Este] e w0 @ el s | CEAT) | 3.8~12
AA13]H . 2013 BIO International Convention USA
FAAZ1ZF 2013 49 219(Y) ~ 4€ 25¢ (&)
HAA A4 - v AlFFar, McCormic Place Convention Center
AAEA - HEZ27M A3 Fd FEEY vEL ds W 8% SR 2 FY FEES 9
2 3 AAY R G NAE A7 5AEFY e D AFS] g &
AFAE3E - 20139 thH sdol ARNAT
AE71ZE 2 20133 49 229(5) ~ 4€ 27 ()
AL HEY (EAF), )% (1))
AAEZ - AR 2 d7F NAHE "= st 7]% A A o # Ve D AF
SHEFFSDH gk &7 7= 9 AFY HEY 2 AE A = AHE

262



XA 39 : COPHEX 2013 (A183] |k mslgF 7]&%)
ZAAZ1ZE 2 20139 59 28U(3D) ~ 59 319 ()

AAAA 0 Y4F KINTEX

ANBA . AT R WY ANE HZAR F8 15 24 AR o BE e L A

s(FF2hol et = 5 osfe] &)

AFAE Y ;20139 Tl Aol AN S
A2t : 2013 64 26 ~ 74 29 (3

g s eAor Rk, Aok wRAN RS

AARE - AT D WG ARG BEAR 48 J5H A4 AT o B & 2 AF

Bl thak 7). 71 2 AFe] Ao 3 AlE ol FHE WE B g

AFAEIE : 20139 5 Ve TE E8Hh

FE71ZE 0 201399 7€ 28€(d) ~ 7% 314 (P

CEC TN E

AASH - AAT DAY NG 2R BB 15 24 AL o B e R AF
ol Oig 2. 71& % AFL FF (53] AP Bl BA Fol L A& oA

263



AFAEI : 2014'd Hiole 4] EY niAE A

AEZIZE 20149 1€ 129(Y) ~ 1€ 159 ()
dEEL HEY TAT
AAEA - AAY B dd ANAE HEARE A3 7leA &A AR o 33 Jle 2 AlF
¥ !-:'l Ii_';'ll linih
Global Business Meetings
fam 1345 A, Searesry Tt
A3 ;201449 T BAF 1§ HHE3
AAIZIZE 2014 3€ 8YU(E) ~ 3¢9 12¢ ()
AN FT A ANA A
AAZZA - CAAY g dd ANAE HEARE A3 7leA oA AR o #3 71e 2 AlF

HEEF2el gt sfe] &)

264



FgaR REE g7 T4 s

AL (EY) e Adudd d, A5 @
A ARA g, Askefs/oi/m ke e 8
ot oy a5 9, PRl T RI2IAACE XA

- 2 *@”é’&?jﬂ%ﬂm/\}“(IPET)g 5 3] %%l-%%
3 A} 3] 2=
cee e My o gee oygmo} 2013 4. 19 TJriW]%,
AR AEH3A AR T4 5 dedids
ol
vk 7l& old
(D) 7ol A Z9W2etA JFE &= oo FegHoR FErsd IS FEARS
2 I 8}% AR 28 = o5 FHF 4 =E A58, &=
ikt 2AE (Mg s 535 10-2014-0131540)
Aeold td g ARk %ouﬂzu}ﬂg@, 2014 119 119
Z1eold 21 BAAAA, AFAHAR 10,000 Hd

AL AHEEHAEFSD A
D ‘s"9e) AszdE& =2AAF 20143 84 Tol =AU

At st JA e o=
AHE | A& u &
e K g o zaas[rasan L

LR T
s | B

(Fr

ul o
Zdylo ==
EHAA oz Emel | zen| 15 | A= S o e

Lighe] BE] Clojole

SLIM POWER

AHSEHE FAAE [2878) 2016, 08,19

[Hx#3] 14001

47) % \
450 gl1,500 keal) /(30 o100 keal) x 1632) % U3 \M ‘H "'”
FOIMIEH0 |8 arz o [ it

| | www.arazyme.com ﬁ 09364 34 67

265



oh. FEHE AT 7IeHdEY FHF AL B TF 2 )
D) AERZHANE) FEAZ AHHADME T3 FAFSETS &3 AAF A4,

20119 129 260l &=

@2 FRFH/E) FEAZEIA: YR’ AF2EE AHFTOE AQLE.
2014 749 23¢

ARSI AR A (8] HaadMa) <A 2011.8.09>

MEMEYNNE) EXNEZRIAM

Ny FAI | dusy 1970w 8%l 58
H2agl | B2 HEE 043-883-0805
HUMEt
YY(uH) Mz Hjo| 28

Hd AAA  EARS SAMF MMM =He| 2474

NEe| Y s et @ & | UM WS X 398 &

HEY AAXFERY

SEIE  MEYRE 24 W @
- ;ﬁﬁﬁ_{[?l‘ﬁk Hzee - %i(ii_. 5)]
HRBY Ei M
ew e @9

o T . T S —

by W 23
A e
AU Y Y

B NN S e
DUY - XYY 4 ; , '

S e oz (L) Lok [O1se eis

2|8}

PAERAE, MITEMSY U YR Y AUAN HSEN1gol a2l HEAEHO1E) ERE s 21
ghict, v e i p—
- aE 20011 129 %_q
2ol 3 ;3)
¥
| ASYEAEA 1Y

|
HEAR 12 ABSMAAIRel WEE NFFo HMY NE U 1A BEM 19
I| 3. MES UEHYB0) Yelcl AR dhelol mer ¥ 8ol MHALRA 18

P P SN I
AT AT

| SN T S T "
T O R il
R Ao :
|, BRN TN DA MEUML A Holuh MAl £ 78] Olhl H &&F0{0F Beict,

2. sipulF BAE AESBY 8 & BRIHEENHN ALY (2ol HBI0IR Rl MME we HEel A siRh-ch

210mmx207mm | L8| 60p/m (MYF &)

266



AEFEAZRIL AA

OA ¥ %¥: 3d3&=
OAFdRE: 718748 F
O AEuge e

H=2Y

. BUFES(TEEIIE) @ 30%
(BYFE2 : 29 100%)
2. HHAER @ 70%

A 100 %

O Az i
0 AN AZTATFA ATE 4RE TN B T UHD 2S A

0% %3279 FAS Al Fekn TATAFY 10048 1096 FEE
Fstq 297 AAFE F 100mesh A= 43 F FHI0

0d z:43 Ax7|d FYse] 3AZI.

0% 433z FYFEEL BT,

OA #F:Awdzhgdz A

0% &: &Ml FYsiel FUs £,

O AT : FAANE AN §4T A TGN 3 ¥RY

04 4 vj349) Boex FUS2E2Y 408 AUs o), o7 98,
0 2494 : Zxljgdos 1gelAIA Bt £%
085 84 4340 3% Aga,

0 #5718 AZY2RE WAL (AL d5ta A2Rd)

267



['EX| Ma3mMH]

AZSAEYE7IE) ESHZE0M

o ERls, daug
Nt - Het= DE-E ‘.r15 I}ﬂdi
F 2 | MME BEF EEE BEMEER 301 ol B
| pams |
WA | B e
= § -3 1
L XRE| Haps s fES BEE ST AEeRE 301
&S] o BrHEAR /HEZHEEYMNE A Edn k-3 H12-Th
HEH =y
FEAE | HEpEREY MME
EBERE M  MHziegy B
UARY T | g
Lo R THIE
E SE @Y  BSMBESFEIA4E O SYW 1Y 10,12 188 87 S @0 o 4
E21-1 =
B
Ew:;" 22 cpwe usea zuRE . BAYHED
EWWE Y EE ZRWW T IR SIS 30 g'15E. 10 gx 308, 30 gMSE,
EhyY . 30 g*60E, 30 g*7TEE. 30 g*0E
Ha ojoj, ois?t Sle oy B
ARY-HEY ' o
o )
Eagow |19 [ 1oue [ O 1 MEEs
21}
TS FIAEY, MITE QST 9 EE Y AEaHE H4atE i ek AR EERESHE NeE w2
mLC},
2004 W or % b
I&:‘:!-': )
unel  zela, zed ([l Ee o)
e -
|1 AW 1
AR 2 HBAETAIBO WTN NESS UM T U AA ARA 12
WO) el A0 FEIN AHAG 1
AT ’?1?’?2"‘] 4} "-|-l F-alan oAb
_— LR "-I'-- A
18 EIL;EHE HH-H”EI 5R4T Hanet 741 B b olujos mastoio) i
2 el sl Al *Jﬂ#“é*ﬁc*ﬂ&ﬂf'w AHRZIEO TOI0IR Gl HTE T AN RO PG
3 T -
R PR |
. ; P )
1-} : E:lis | 1-!—*_:#""._:%
ZF Qe kA
AE I AE I AR EE | AdHFA & sh9] 44
HEAL Q1E A 2014.2 2014 Z57 AL (0]8h) | o

268




O A7e ATATNE FAUOE 95% BOH FAFAFEELL Faato] AT 22 9 49
A5E 98 7154 AT ALSATh ALR AFL A 1 ARATANBT A 2 YEAT)
fo] £2H B ALl g AT =F 9 BE Q4 AF ARE Dgale] o
F8F Aotk AF tF = AT RS S8 B AFE B Fud w2
A AR (2% &9 9% A%, =7 9 o5 2% A% 5E wgor AT Aol

=
i
Sm, ol E SN FUFANEY EE ¥

4
£ 71838t 13tz sh, REEA] A ofx 7S A F 7 & g CRO7} #Foste=
FEHe ATE T8l AS7HA @2 d7EAF B AR RS HES FFE F US A=
T,
O yaropej A dAd ol % 2014d 10¥ 12< AEd=xcfoz I3 I e it &
Aol JohAAL e He AU W & AT &4 F o] F o] &3 AFol U I8 TE,
AFEdHs] 55 T8 & Zled A Il dAdaA e A F8A s FEE I
& Aotk

O wAY 2 3¢
COSMOPRO, 71771
Qe AW Aol
ATAANLG 5

o)},

ZHe 98 U AAS B W ope 588 &9 WA (W B,
SAEAAE 5)e Eol B A7ATe] TR W AFe] TR 8 n
o md gRAY vl A sl nARA DA, AAE AT )
S8 B ATE Ba] BEF AT P A violo] BEL AW AY

O #FAT71e (PMEnol o8 Fd #5 L B 2kl
7 FAL ol g7 A
9] 1001 Aol 153}
& a7lst @A £AS BEF AF )

2 ok & £ HI o

2 A +
I AE e dEHY d9ES SACE AF ® oFE A
S

& g2 AN A
I

ojtt. «H =7lvit Abgol AljE = A Yol o] A AFo] ool st
A, 45 1% 2 R o] UEYINAA AP HIFE dete At AF(Es 427 2
AE 75 olol tie HAEE Al¥T Aot

269



wK

B
.

2 AFFAS IY Tl A A A

Wr} gl Hi

o

=

5}

°.

Aol a7 A

—_—

0
ﬂ‘ﬂ

)

-

F A A AL AFATFTIRS A 2g8sdT1

=z
i

%l

Rl

A

-

I

Fale

S

A £]

= A2 gle Aol wabd uelA ok kel 7h

S

AG oz Agox el FEo] flo] Auje] =ths}

=

R

Aol ohd

o

JJo

Suel A Al

=
=

Fo) A

9

of FtEAIFRA}FEE F7}

skt wkdEe] H =7}

o

3T

=3

2 4§87} bseith =@ 22 A9 44 A
oobE AN E TAE AAHoR DA E 3

dFE= Al
22 AFS EA

AAY 2d 2 E3 N 7lse A dER

o
T

AS=Z T
Hmixture) Ay Fe=

=
=

Y AA

-

ol

o

il

=
S

5 =49 3

2]

o}
H

5

9

A

3 A 7]

e

A Fo] obd 7]

[e)

.

!

o]
il

oy
Hlo

&

12

aA el AA

J

71573

o
T

i ezl g

0|

270

A9 F

A2 A

Revised
TV 2
stk



Meg AAMZAEoAM sEe gfeisty|s8 L

O Fdole &3t Ay 24 =20 ol&Eg (soflavone)f, Eek#(Flavone), Zeti=
(Flavonol), BlZ7}3 (Pterocarpan), #Hl &4 3+3E, AOFALEH (Soyasaponine) FIF ol ¥
FrEo Atk olF olAFHEE FE FI AEAYW FFEHA Jdom FHd, AP, =
TF, A 5 AU oo g3z oln, Z2+E (Flavone)d} %E}Eé (FlavonoD-& 7
T2 7|Nte g IXEF, WA, HY T Hold EFE UK AoE dH AT

—

d

o]
o
e G

ot
o
ot
fo{'

O FYdLe Foj ?}%"6}1 2+ phytoestrogen?! genistein, coumestrol & /3t AT 9]
£ 5% A7 2 Y tiA AAdedE {98 F AS5S BAFE dFAFE0] Bay
o] At} H= %—‘%E '3} A-7]1#<1 Beltsville Human Nutrition Research Center ¢ ¢4#
L fFRACE MY FnE 7} SHR/N-cp FH ol isoflavoneS HFHAIA 93 SAHAE F
=

%, @4 insulin, leptin, glucagon®] 7IA1 &35 HysAT T3 A1 A28 D FHo
genisteing AHANA & 7, Wds, HbAlc &2 /Idass @it

m WA U)o

+
of

o AT"-e F9 isoflavoneq!l genisteino] #|72l WEt AZE F2 A7)
"J%?ﬂ EHIE FAI71H, apoptosisE SAlste] WwE ZAAdst=d &3 vk Bt
=3 drlg Fo ATES 3T3-L1 AMEF 2dS 53 F9 isoflavone FF < genistein,
daidzein, coumestrolo] A W32 AA|Fdtt= AL B

lﬂ
R °99

O olefg] "t el A8 L streptozotocin ST2H)Z F=s F2¢AZl C57BL/6] H A ¥
< %3l genisteine] =417 (sciatic nerve)e] AFSIAE# 29} dF5A cytokines Folal
nerve growth factor NGP)E 7M1 A == Qg W FS MAANG BiskeT

4

O 9B olobd Tty dArde Ynrd wex KK-A/TadA Td F2E F
kaempferol glycoside’} thekF 348 B3I 2ojo} A HHAANA S HIEE & A,
g W glucose A&7} M H= S dHErdeH, 2+ W SAAATI 2tk g a4
FHE A

= ?%‘E*ﬂ T EHQH dTEHS Fd FE=0] EHE (rat)9] BEHe olgATIE AF
El S 3

O Glaucia M. Machado-Santelli A 78L& HZ7lHo] FAIEE B AF7] o cell cycle2 =
+ spindle pole #2]& AAFo=H FAES 7HE AR HIs o

271



272



M8 & &1

—h
o

Mo

HAEAR BAgR7ed T NEAY 12D Ay SF7 tis R&D 718 A7 S355%
ZAF B4, (2013) 5317,

o] 4. (2014) Aol thet HEW-thAHA sl thuists] EAst= 3.
2013 A -F8 A, (2013) Ay FeE A ATAIE.

Ahn BT, Lee S, Lee SB, Lee ES, Kim JG. Bok SH, and Jeong TS. (2001) Low-Density
Lipoprotein-Antioxidant Constituents of Saururus chinensis. J Nat. Prod. 64: 1562-1264.

Allain CC, Poon LS, Chan CS, Richmond W, and Fu PC. (1974) Enzymatic determination of
total serum cholesterol. Clin. Chem. 20: 470-475.

Boaventura BCB Pietro PF, Stefanuto A, Klein GA, Morais ED, Andrade F, Wazlawik E Silva
EL. (2012) Association of mate tea (Illex paraguariensis) intake and dietary intervention
and effects on oxidative stress biomarkers of dyslipidemic subjects. Nutrition 28:
657-664.

Bouslama L, Hayashi K, Lee JB, Ghorbel A, and Hayashi T. (2011) Potent virucidal effect of
pheophorbide a and pyropheophorbide a on enveloped viruses. J Nat. Med 65: 229-233.

Brecher P and Chan CT. (1980) Properties of acyl-CoA:cholesterol O-acyltransferase in aortic
microsomes from atherosclerotic rabbits. Biochim. Biophys. Acta. 617: 458-471.

Cheng Z, Tseng Y, White MF. (2010) Insulin signaling meets mitochondria in metabolism.
Trends Endocrinol. Metab. 21: 589-598.

Cho M, Lee HS, Kang 1J, Won MH, and You S. (2011) Antioxidant properties of extract and
fractions from Enteromorpha prolifera, a type of green seaweed. Food Chem.
127:999-1006.

Kang YR, Lee HY, Kim JH, Moon DI, Seo MY, Park SH, Choi KH, Kim2, Sang-Hyun Kim CR,
Oh JH, Cho SW, Kim SY, Kim MG, SChae SW, Kim5 O, Oh HG. (2012) Anti-obesity and
anti-diabetic effects of Yerba Mate (Jlex paraguariensis) in C57BL/6] mice fed a high-fat
diet. 28: 23-29.

Kim KR, Rhee SD, Kim HY, Jung WH, Yang SD, Kim SS, Ahn JH, and Cheon HG. (2005)
KR-62436, 6-{2-[2-(5-cyano-4,5-dihydropyrazol-1-yl)-2-oxoethylaminolethylaminonicotino
nitrile, is a novel dipeptidyl peptidase-IV (DPP-IV) inhibitor with anti-hyperglycemic
activity. Eur. J. Pharmacol. 518: 63-70.

Kim KY, Nam KA, Kurihara H, and Kim SM. (2008) Potent alpha-glucosidase inhibitors purified

273



from the red alga Grateloupia elliptica. Phytochemistry. 69: 2820-2825.

Lai CS, Mas RH, Nair NK, Mansor SM, and Navaratnam V. (2010) Chemical constituents and in
vitro anticancer activity of Typhonium flagelliforme (Araceae). ./ Ethnopharmacol 127:
486-494.

McGowan MW, Artiss JD, Strandbergh DR, and Zak B. (1983) A peroxidase-coupled method
for the colorimetric determination of serum triglycerides. Ciin. Chem. 29:538-542.

Militaso GC, Prado MP, Pessoa C, de Moraes MO, Silveira ER, Lima MA, Veloso PA,
Costa-Lotufo LV, and Machado-Santelli GM. (2014) Pterocarpans induce tumor cell death
through persistent mitotic arrest during prometaphase. Biochimie. 104: 155-174.

Reitman S and Frankel S. (1957) A colorimetric method for the determination of serum
glutamic oxalacetic and glutamic pyruvic transaminases. Am. J. Clin. Pathol 28: 56-63,

Steel RGD and Torrie JH. (1960) Principles and procedures of statistics. McGrow Hill, New
York.

Stragefic plan for NIH Obesity Research. (2011)

Warnick GR, Mayfield C, Benderson J, Chen JS, and Albers JJ. (1982) HDL cholesterol
quantitation by phosphotungstate-Mg2+ and by dextran sulfate-Mn2+-polyethylene glycol
precipitation, both with enzymic cholesterol assay compared with the lipid research
method. Am. J Clin. Pathol 78: 718-723.

Yuk, HJ, Curtis-Long MJ, Ryu HW, Jang KC, Seo WD, Kim JY, Kang KY, and Park KH. (2011)
Pterocarpan profiles for soybean leaves at different growth stages and investigation of
their glycosidase inhibitions. J. Agric. Food Chem. 59: 12683-12690.

274



K-

Atedo] A mA{QlL|Ch

CC

H

fieldqoz &

20
O -

OfL| L.

=
-

= Bohstoi




	체지방 및 혈당 개선용 테로카판 강화 기능성소재 개발
	요약문

	목차

	제 1 장 연구개발과제의 개요

	제1절 연구개발의 목적
	제2절 연구개발의 필요성

	제 2 장 국내외 기술개발 현황
	제1절 국내 연구 현황
	제2절 국외 연구 현황
	제3절 국내·외 연구 및 제품개발 현황 비교 및 필요 연구 분야
	1. 국외 연구 및 제품개발 현황
	2. 국내 연구 및 제품개발 현황
	3. 필요 연구 분야


	제 3 장 연구개발 수행 내용 및 결과
	제 1 절 체지방 및 혈당 개선 기능성 소재의 도출 (제1세부과제)
	1. 연구개발 수행 내용 및 방법
	가. 품종별, 재배기간별 콩잎 추출물의 조제 및 HPLC 분석
	나. 테로카판 강화 소재 (PTH)로부터 테로카판 화합물의 분리, 정제 및 구조 결정 방법
	다. Yeastα-glucosidase 저해활성 측정 방법
	라. 저밀도지질단백질 (low-density lipoprotein, LDL)-산화 저해활성 측정 방법
	마. Human Acyl-CoA: cholesterol acyltransferase (hACAT) 저해활성 측정 방법
	바. Dipeptidyl peptidase-4 (DPP-4) 저해활성 측정 방법
	사. in vitro 세포 실험 방법
	아. 지질흡수 저해 시험 (Lipid absorption test)
	자. 당 부하 내당능 시험 (Oral glucose tolerance test, OGTT)
	차. 인슐린 내성 시험 (Insulin tolerance test, ITT)
	카. 질환모델동물을 이용한 체지방 조절 및 혈당 강하 효능 검증 실험 방법

	2. 연구개발 수행 결과
	가. HPLC를 이용한 대사체 분석을 통해 수확시기에 따른 테로카판 화합물의 성분과함량 변화 조사 및 PTH의 표준화를 위한 지표성분 선정
	(1) 콩잎추출물의 HPLC 분석 방법 확립 및 콩잎이 함유하는 물질의 UV spectra 분석을 통한retention time (TR) 확인
	(2) 품종별 콩잎 추출물(70% EtOH, 95% EtOH, EtOAc)의 HPLC profile 비교 및 지표물질 선정
	(3) 총 플라보노이드 (total flavonoid)와 총 페놀 (total phenol) 함량 측정

	나. PTH로부터 테로카판 화합물의 분리, 정제 및 구조 확인을 통해 지표물질 확보 및신규물질/용도 도출
	(1) 지표물질인 coumestrol의 분리
	(2) Phaseol의 분리
	(3) Isotrifoliol의 분리
	(4) 테로카판계 화합물 PD-1 및 신규 물질 PD-2의 분리 및 구조 분석
	(5) Pheophobide a와 xanthophyll 유도체 분리의 분리 및 구조 분석

	다. HPLC를 이용한 PTH의 지표성분 함량 분석 방법 확립
	(1) 표준추출물 제조 방법 설정 및 콩잎 추출물의 지표물질 선정
	(2) 정량법에 대한 직선성 (linearity) 및 검출한계
	(3) 정량법에 대한 범위 (Range) 시험
	(4) 정량법에 대한 정밀성 (Precision) 시험
	(5) 정량법에 대한 고찰

	라. 2012, 2013년도 시기별 수확 콩잎추출물의 건조 중량 및 표지물질 함량 측정
	(1) 2012, 2013년도 시기별 수확 콩잎추출물의 건조 중량 비교
	(2) 콩잎 추출물의 표지물질 coumestrol의 함량 측정
	(3) 콩잎 추출물의 표지물질 phaseol의 함량 측정
	(4) 콩잎 추출물의 표지물질 6″-O -malonyl genistin의 함량 측정

	마. 수확 콩잎 추출물의 생리활성 측정
	(1) 수확시기별, 품종별 콩잎 추출물의 생리활성 측정

	바. 콩잎 테로카판 강화 소재 (PTH) 및 단일물질에 대한 in vitro 항비만, 항당뇨 활성검색
	(1) 췌장 베타세포 (HIT-T15 cells)에서 PTH 및 분리 단일물질의 항당뇨 활성
	(2) 3T3-L1 세포에서 PTH의 항비만 활성
	(3) RAW264.7 세포에서 PTH의 항염증 활성(
	(4) 테로카판계 화합물 coumesrtol, isotrifoliol, phaseol 및 콩잎 함유 화합물들의 in vitro 생리활성

	사. 마우스모델에서 PTH의 지방 흡수 (lipid absorption) 저해효과 측정
	아. 마우스모델에서 PTH의 내당능 (glucose tolerance) 측정
	자. 질환모델동물을 이용한 테로카판 고함유 분획 (PTH)의 체지방 조절 및 혈당 강하효능 검정
	(1) PTH 시료, 95ESL과 EASL의 정량 분석
	(2) 95ESL과 EASL의 in vitro 항산화 및 항당뇨 활성 측정
	(3) 당뇨유발 동물모델에서 PTH의 체지방 감소 및 혈당 조절 효능 검정 실험
	(4) 체중 변화
	(5) 장기 중량 변화 및 육안 관찰
	(6) 혈액의 생화학적 분석
	(7) 췌장 조직의 형태학적 관찰
	(8) 췌장조직에서 면역조직염색에 의한 인슐린의 발현
	(9) 간과 지방조직의 형태학적 관찰
	(10) 간의 글리코겐 함량 측정
	(11) 소장의 α-glucosidase 활성 측정
	(12) 95ESL과 EASL의 당부하 내당능 및 인슐린 내성 실험
	(13) 작용점에 기초하여 간, 지방, 췌장 조직의 추가적인 유전자 및 단백질 발현 분석

	차. 테로카판 강화 소재 (PTH)의 체지방 조절 및 혈당 강하 효능에 대한 생화학적, 분자생물학적, 면역학적 작용기작 규명
	(1) MIN6 세포와 HIT-T15 세포에서 항당뇨 활성 및 작용점 관련 인자의 발현 변화 분석
	(2) RAW264.7 세포에서의 항염증 활성 및 작용점 관련 인자의 발현 변화 분석
	(3) 3T3-L1 세포에서의 항비만 활성
	(2) 1차년도 in vitro, 세포계 실험 및 2차년도 동물실험 결과의 종합적인 분석을 통한 체지방조절 및 혈당 강하 기작의 체계적 작용점 제시

	카. PTH의 개별인정 기능성 원료 신청을 위한 자료 확보
	(1) 기원, 개발경위, 국내·외 인정 및 사용현황 등에 관한 자료
	(2) 제조방법 및 그에 관한 자료
	(3) 원료·성분의 특성에 관한 자료
	(4) 기능성분(또는 지표성분)에 대한 규격 및 시험방법에 관한 자료
	(5) 안전성에 관한 자료
	(6) 기능성내용 및 그에 관한 자료
	(7) 섭취량, 섭취방법, 섭취 시 주의 사항 및 그 설정에 대한 자료



	제2절 체지방 및 혈당 개선 기능성 원료의 제품화 (제1협동과제)
	1. 연구개발 수행 내용 및 방법
	가. 수확 시기별 콩잎 확보 및 유기용매를 이용한 PTH 제조
	나. 동물실험/인체시험/제품화를 위한 콩잎 대량 수확 (계약재배)
	다. 콩잎으로부터 PTH 추출 방법의 표준화 연구
	라. 혈당 개선용 건강기능 원료/신제품 모니터링 및 효능 기작 파악
	마. 인체시험 및 제품화를 위한 콩잎 대량 수확
	바. 콩잎으로부터 테로카판 고함유 분획(PTH) 생산 공정 표준화
	사. HPLC를 이용한 PTH의 지표성분 (또는 유효성분) 함량 분석 및 validation
	아. PTH의 안전성 시험
	자. 1차년도 결과 및 2차년도 제 1 세부과제의 결과를 바탕으로 시작품 제작 및 시작품 물리생화학적 특성 분석
	차. 기능성소재의 대량 생산공정 확립 및 임상시험을 위한 시작품 제작
	카. 기능성소재 및 부재료와의 최적 배합 및 제형 설정 연구 및 품질관리 방법 확립
	타. 식품(식품첨가물) 품목 등록
	파. 기능성소재를 활용한 체지방 및 혈당 조절 기능성 (시)제품 개발

	2. 연구개발 수행 결과
	가. 수확 시기별 콩잎 확보 및 유기용매를 이용한 PTH 제조
	(1) 품종별/채취시기별 콩잎 재배
	(2) 수확 시기별 콩잎의 추출물 또는 분획물 분석
	(3) 테로카판 고함유 콩잎의 최종 수확 시기 결정

	나. 동물실험/인체시험/제품화를 위한 콩잎 대량 수확
	다. 콩잎으로부터 PTH 추출 방법의 표준화 연구
	(1) 콩잎의 추출량 및 추출 횟수 확립을 위한 예비 실험
	(2) 수확한 콩잎의 건조 방법에 따른 활성 변화 측정
	(3) 추출 및 농축 공정에 따른 수율 검토
	(4) 부형제 첨가 시 추출물의 활성에 미치는 영향 조사

	라. 혈당 개선용 건강기능식품 원료/신제품 모니터링 및 효능 기작 파악
	마. 인체시험 및 제품화를 위한 콩잎 대량 수확
	바. 콩잎으로부터 테로카판 고함유 분획(PTH) 생산공정 표준화
	(1) 발효콩잎 추출물의 LDL-항산화 활성 및 yeast α-glucosidase 저해활성 측정
	(2) 콩잎의 단기 발효 후 열수 추출물 및 95% EtOH 추출물의 LDL-항산화 활성 측정

	사. HPLC를 이용한 PTH의 지표성분 (또는 유효성분) 함량 분석 및 validation
	아. PTH의 안전성 시험
	(1) 단회 경구 투여 독성시험
	(2) 복귀돌연변이시험
	(3) 염색체이상시험
	(4) 대량생산 수확한 콩잎 주정추출 분말의 잔류농약, 중금속 함량 분석

	자. 1 차년도 결과 및 2 차년도 제 1 세부과제의 결과를 바탕으로 시작품 제작 및 시작품의물리 생화학적 특성 분석
	차. 기능성소재의 대량생산공정 확립 및 임상시험을 위한 시작품 제작
	(1) 대량생산공정 개발
	(2) 인체시험을 위한 샘플 제작

	카. 기능성소재 및 부재료와의 최적 배합 및 제형 설정 연구 및 품질관리 방법 확립
	타. 식품(식품 첨가물) 품목 등록 (제품명 결정)
	파. 기능성소재를 이용한 체지방 및 혈당 조절 기능성 (시)제품 개발


	제3절 기능성 소재의 체지방 및 혈당 조절 효능 검정을 위한 인체시험 (제2협동과제)
	1. 연구개발 수행 내용 및 방법
	가. 인체시험 수행방법
	(1) 인체시험 연구 대상 선정
	(2) 인체시험 디자인 및 모니터링
	(3) 인체시험 대상자 방문 및 시료수집
	(4) 실험 분석 및 측정 방법

	(5) 생화학적 바이오마커 측정
	(6) 연구원의 역할
	(7) 통계 분석

	2. 연구개발 수행 결과
	(1) 신체 계측치 비교
	(2) 시험 물질 복용 전․후 영양섭취량 조사
	(3) 시험 물질 복용 전․후 신체계측 및 체지방 변화
	(4) 시험 물질 복용 전·후 혈중 지질 농도 변화
	(5) 시험 물질 복용 전·후 Apo A1 농도 및 동맥경화지수(AI) 변화
	(6) 시험 물질 복용 전·후 염증관련 혈중 cytokine 농도 변화
	(7) 시험 물질 복용 전·후 혈중 당뇨 관련 지표 변화
	(8) 시험물질 복용 전·후 지방세포분비 호르몬 수준 변화
	(9) 시험 물질 복용 전·후 간 및 신장 기능 관련 지표 변화
	(10) 시험 물질 복용 전·후 항산화 효소 활성도 및 TBARS 변화

	최종 요약 및 결론 (제2협동)


	제 4 장 목표달성도 및 관련분야에의 기여도
	제 1 절 연구목표의 달성도
	제 2 절 관련분야에의 기여도

	제 5 장 연구개발 성과 및 성과활용 계획
	제1절 연구개발 성과
	제2절 연구성과 활용 계획

	제 6 장 연구개발과정에서 수집한 해외과학기술정보
	제 7 장 연구시설‧장비 현황
	제 8 장 참고문헌


