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SUMMARY

1. Title
Development of functional food improving joint health from 7ribulus terrestris
extract
II. The goal and the significance of the research
1. The goal

In this study on the development of individual approval type of health functional
food to alleviate joint health using natural source with safer material and fewer
side effects. For this purpose, this study has been conducted raw material
standardization according to determination of marker compounds and investigation

of the functionality for joint health with 7. fterrestris extract.

2. The significance of the research

III.

o

Osteoarthritis is mostly related to aging, repetitive use of the joints, obesity,
heredity, and so on. Development of full recovery antiarthritic agent is not yet
completed. Therefore, we are in need of the development of individual approval
type of health functional food to alleviate joint health using natural source with

safer material and fewer side effects.

The contents of the study

Determination of marker compounds and isolation of bioactive components from 7. terrestris
extract

Anti—inflammatory effect of macrophages

Anti-inflammatory effect in animal model of acute inflammation

Establishment of standardized optimal extraction process

Pilot scale extraction with mass—-up process

Expression of inflammatory gene and protein on extracts and compound
General toxicity test on animal model

Anti-inflammatory effect in animal model of osteoarthritis

Development of health functional food form

Progress of human trial

[solation and analysis of bioactive components from optimal extracts
Standardizing of specifications for raw materials and validation of raw materials
Safety test on animal model

Design of human trial and approval of IRB



o

Stability assessment of formulations

IV. The results of Research and Development

o

Determination of marker compounds and isolation of bioactive components from 7. terrestris
extract.
Determination of marker compounds (quercetin—-3-gentiobioside) and isolation of 23

compounds including bioactive components (N-trans-p-caffeoyl tyramine, Tribulusamide D)

OH o)

HRo 0

quercetin—-3-gentiobioside

tribulusamide D

Establishment of standardized optimal extraction process
Establishment of standardized optimal extraction process with biological activity of

various solvent extracts.

Pilot scale extraction with mass—up process
Pilot scale extraction with mass—-up process using standardized optimal extraction

process.

Isolation and analysis of bioactive components from optimal extracts
Isolation of 23 compounds including marker and bioactive components. Establishment

of optimization analytical condition using HPLC for marker and bioactive components.

Standardizing of specifications for raw materials and validation of raw materials
Establishment of optimization analytical condition using HPLC and standardizing of
specifications for raw materials according to HPLC method validation for raw

materials and marker compounds.

Stability assessment of formulations

Physicochemical long—term storage test of food forms and raw materials
Data supplementation of standardizing of raw materials

Data supplementation and revision of standardizing of raw materials

The anti-inflammatory activities of ETT (Ethanol extract of 7. terrestris) and

_10_



compounds
ETT and N-trans—p-caffeoyl tyramine D prohibited NO
production in LPS-stimulated RAW 264.7 cells without affecting its cell viability.

and Tribulusamide

The effects of ETT and compounds on the expression of inflammatory cytokines
ETT and N-trans-p-caffeoyl
LPS-induced
interleukin—-10, and tumor necrosis factor—a in LPS-stimulated RAW 264.7 cells.

tyramine and Tribulusamide D suppressed the

expression of inflammatory cytokines such as interleukin-6,

The effects of ETT and compounds on inhibition of COX-2 expression
ETT and compounds treatment resulted in the dose-dependent suppression COX-2

mRNA expression by RT-PCR and COX-2 protein expression by Western blot.

The effects of ETT and compounds on inhibition of PGE, expression

ETT treatment resulted in the dose-dependent suppression PGE. protein expression
by ELISA assay.

Morphometric parameters of subcondral bone in the MIA-induced model
Morphometric parameters analysis showed protective effects of ETT on trabecular bone

ETT tended to increase in trabecular thickness(Tb.Th) and trabecular bone volume

fraction(BV/TV). Treatment with EAA significantly decreased the level of
trabecular spacing(Th.Sp).
V. Achievements of Research and Development and the applicable planning
1. Achievements of Research and Development
1-1. Publications
Auth Class
5 Titl uthor Jour Vol. Ficat
ear itle First correspond nal (No.) tica
. co—author ion
author ing author
Choi
Yun-Hyeo
k, ,Jeong
Wonsik,
Two new Kwon Jin Tetra
furostanol Gwan, hedro
. Hong Oh Joa Kim Jin o4
112013 glycosides from Seong S Sub K n SCI
the fruits of eong »u u v Letter (30)
. . Seo
Tribulus terrestris S
Changon,
Ahn
un-Kyung,
Lee Hyun
Hwa,
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Author Class
. Jour Vol. .
Year Title . ificat
First correspond nal (No.)
] co—author ion
author ing author
Ko
Han-Jik,
Seo
Dong-Wan
Jeong
Wonsik,
Phenolic Amides Kgsvr;rfm
from the Fruits of . Bull.
Tribulus terrestris Choi Korea
. Hong Oh Joa Yun—-Hyeo 34
212013 and Their Seone S Sub k. Ahn n SCI
Inhibitory Effects eong > u ’ Chem (10)
. un—-Kyung,
on the Production Ko . Soc.
of Nitric Oxide Han-Jik,
Seo
Dong—-Wan
N-trans—p-caffeoy
| tyramine
isolated from
Tribulus terrestris
exerts Ko submi
32015 . _ Oh Joa Ahn MM , SCI
anti—inflammatory Han-Jik Sub un-Kyung ssion
activity in
lipopolysaccharide
—stimulated RAW
264.7 cells
Composition for
prevention and
treatment of LeeAJung
inflammatory Jeong
41 2015 disealseis Lee Hyun Oh Joa Wonsik JKSA sul?mi SCIE
comprising Hwa, Sub Hong BC ssion
dehydrodiconiferyl Seong Su
lcohol d Ahn
alcohol compoun un-Kyung
1solated from
Tribulus terrestris
Anti-osteoarthritis
Cho Arthr
effects of Young-Rak o
. . Hon 1t1s
Tribulus terrestris Hong bmi
resea | submi
51 2015 on monosodium Park . Oh Joa Sung 500 ] SCI
. - Young Jin Sub ,Ko rché&t | ssion
1odoacetate—induc _T;
- Hye-Jin, herap
ed osteoarthritis Ahn
pain in rat Eun-Kyung y
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Author Class
. Jour Vol. .
Year Title . ificat
First correspond nal (No.)
] co—author ion
author ing author
Phytochemical Kor. ] bmi
or. J. | submi
constituents from Jeong Oh Joa Hong Sung ]
6| 2015 ] ) Soo, Choi | Pharm | ssion -
the fruits of Wonsik Sub _
Yun-Hyeo acogn. of| A
Tribulus terrestris
ER bmi
submi
Aol g o] E Ahn Oh Joa A OF .
712015 ) _ o ssion
3o M e &9%F | Eun-Kyung Sub &}3 o4
&3} °
Evaluation of
antl—mﬂar?matfory Lee Hyun submi
roperty o
8| 2015 |  ProPerY Hwa, Oh Joa MM | ssion | SCI
Tribulusamide D Ahn Sub o4
isolated from Eun-Kyung °
Tribulus terrestris
1-2. Patents
. Amo
No. Title Apply No.
unts
Composition for prevention and treatment of
1 | inflammatory diseases comprising N-trans-p—caffeoyl| 10-2013-0064204 1
tyramine compound isolated from 7ribulus terrestris
Composition for prevention and treatment of
2 | inflammatory diseases comprising dehydrodiconiferyl | 10-2013-0064205 1
alcohol compound isolated from 7ribulus terrestris
Composition for prevention and treatment of
3 | inflammatory diseases comprising extracts from 7ribulus| 10-2012-0047751 1
terrestris
1-3. Posters
No. Date Title Conference reports | Location
Anti-infalmmatory activity of USA
1 20120504 ) o IMMUNOLOGY 2012
Tribulus terrestris in RAW264.7 cells (Boston)
2012 Proceedings of
. ) . Fall International
Studies on chemical constituents of ) Korea
2 20121023 ] ] Convention of
Tribulus terrestris . (Seoul)
The Pharmaceutical
Society of Korea
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Korea
Chemical constituents isolated from )
3 20121109 ) ) 2012 JKSABC (Gwangj
Tribulus terrestris )
u
Anti—inflammatory Effect of Ethanol K
orea
4 20130627 | Extract of 7ribulus terrestris in RAW 2013 JKSABC B )
usan
264.7 Cells
N-trans—p—caffeoyl tyramine isolated from
Thibulus terrestris inhibits the inflammatory K
orea
5 20130627 activity through the down regulation of 2013 JKSABC B )
usan
cyclooxygenase-2(COX-2) in RAW 264.7
cell line
Steroidal saponins and flavonoid Korea
6 20131205 ] ) ) 2013 KSP
glycosides from 7ribulus terrestris (Seoul)
Effects of ethanol extract of 7ribulus K
orea
7 20140619 terrestris on anti—osteoarthritic 2014 JKSABC
o . (Busan)
activities 11 vivo.
Inhibitors of LPS-induced Nitric German
Oxide Production in Macrophage y
8 20140822 i EMBO Conference ]
RAW264.7 Cells from 7ribulus (Heidelb
terrestris erg)
Proceedings of the
Isolation and identification of Fall International Korea
9 20141023 phytochemical constituents from the Convention of The (Gyeong
fruits of 7ribulus terrestris Pharmaceutical ju)
Society of Korea
1-4. Registration of new compounds
Chemical . . Registration | Registratio
No. Contents Registration
name agency n number
Furostanol glycoside .
Americal
. UV Amax = 242nm '
Terrestrinone Chemical 1445952-0
1 Molecular formular = accept )
Al CarleO Society 9-9
SO0 (ACS)
Molecula weight = 605
Furostanol glycoside Americal
Terrestrinone UV Amax = 242nm Chemical 1445952-1
2 accept .
A2 Molecular formular = Society 0-2
Cs3H50010 (ACS)
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Molecular weight = 605
Phenolic amide
UV Amax = 219, 242, 290, Americal
Tribulusamide 319nm Chemical 1634625-4
3 accept .
D Molecular formular = Society 1-4
C17H15NOs (ACS)
Molecular weight = 313
1-4. Human resource development
Amount Grade Contents
N-trans—p—caffeoyl tyramine isolated from 7ribulus terrestris
inhibits inflammatory activity through down regulation of
cyclooxygenase-2 (COX-2) in LPS-stimulated RAW 264.7 cells
2 Master

Evaluation of anti-inflammatory property of tribulusamide D

isolated from 7ribulus terrestris and ethanol extract of 7ribulus

terrestris in vitro

2. Future plans

In this study has been conducted

raw material

standardization according to

determination of marker compounds and investigation of the functionality for joint

health with 7. terrestris extract. We are planning to the development of individual

approval type of health functional food to alleviate joint health using natural source

with safer material and fewer side effects.
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3. A AERH #4AAT #E AA7T 4F

o WE EgolA Aol Fob WA Bu ohet ek 5

A 7hsA4

AzA M= Auf7b 7hss <

B 70 985y deAE ARE ASFORM B FAAEIA AR FFolgE A
2e QAR ATHH BN A A5 Zuw 2 5 Qo oln %7 5o Ad BF
Fol #d Aol EE FE APNSAEOR AWHT Qol, osh wAy wAAY =
FE FE APNSAF AFL M2 E 18}04 N5d AE A BYS 9L Aow
o 3.

4. A2 AEF L A5G BB A3, BHE

o Ae =t

- ZAex 98 29%
- 1919 AHF oF 1.6g/day (F90Y)
- AEFYH kgD (AT =) 8000%!

- A2 57 FYRIFE (ZHHH7]'%)
LU A RE o ATETE AE 409 Y/
WA AT, AAE, e
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1. 2829 AAE F5 oo BE +&(%) B7

- B 2EE Az AsE s AFE At A5 de @b dug sdol
ARl Az F Agsgor, =@ FulA FEHR Qe FHA AeidE T
/\]-Jg_zﬂ.

- YA 22E Azde Adsse ATE s 9 (2, TaolEe), LE %
Al & FE2ES Axste] 78 2 24 H7HE A5+

- FEE AXA ZeH7F AA7F et diF AlxzAl AAAo] gEs o R syt
%1 FF &vd mE Sl T35t FE5 & (%)

Method Sol ¢ Yields (%)
ethods olvents U =2
20% (Taoes/T/HT) 6.9 10.4
40% (Taolee/F7FT) 6.8 10.3
Extraction 60% (Faete/S/F) 5.8 8.8
80% (g olerS/SF) 3.9 6.6
90% (Laoer&/SHT) 2.4 4.5

2. AeA FFERVH FIBY 239 Be € FETY
o AEA EE FEE, 7 2R Az L FAARY 2 - A
- AEA 10 kgol 80% THES Fheha 24413 23] Aol 4
Hold 5%AA 673 g ee FEEL
dezzid, deetdeelE, Regr fuf 2353
- 7Y RS FPAUANA FUAA SN FEEL A3, A (G46-3-D), DEE

[} h
2 ek (G46-3-2), AEotAHCIE (G46-3-3) FE&S AY7td Z§ ARnEIfzZE

o
- Z47te] AEIE thete] A7} Sephadex LH-20, RP-18 Z¢ A=ZwnlE 1=,
MPLC % prep. HPLCE A dsle] 14 29 +F FFES dAS (54 1,2).
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Tribuli Fructus 80% EtOH ext.
G46-2-1 (673.5g)

l

Hexane ext.
G46-3-1 (40g)

Silica gel C.C.
CHCl; : EA condition

{ I 1

\

Aqua layer
a Y CHCl3 = Chloroform
‘ CH,Cl, = methylene chloride

[

CH,Cl, ext.

EA = Ethyl acetate
ACN = Acetonitrile

‘ MeOH = Methanol

Aqua layer

461001 G46-100-5  G46-100:9  G46-100-12 HZ0 = Water
16.3mg ~ 389mg 299 999 G46-3-2 (10g) ‘
Diaion HP-20 C.C. Silica gel CC.
PrepHPLC! ACN: H,0 condifion  CHCly - MeOH condiion [ \
MeOH/H,O
eon: Ethyl acetate ext. Aqua layer
Comp. 1 G46-101-1 GA6-101-5 019 O4641 4643 G645 G646 3.3 (8.
G46-103-1C 19.3mg " 703.4mg '--'--%4:5_17?“199 27mg 2719 1279 1.80g G46-3-3 (8.19)
406mg PrepHPLC Precipitation| (I ACN) MPLC ODS gel C.C.
ACNIH,0(0 05% TFA) ACN:: H,0 condition Buthanal ext
Comp.8 4555 - Aqua layer
Comp.5  Comp.4  G46-102-5 64760-:’:916 2.42g 944;‘10'1 - G45%104 G;‘;W—SW  G46-10-12 - G46-3-4 (81g)
G46-1021C G46-102-2C"" MPLC ODS gel C.C. mg mg mg 12mg Silica gel C.C )
47.7mg 13.4mg gel CC. Prep-HPLC ‘ Prep-HPLC CHCls : MeOH Condition
ACN: H,0 condition MeOHH,0 MeOHH,0
0.05% TFA Comp. 6
(005 ¢ ) 14 G46-11-1C G46-51-1 -+ G46-51-6 G46:51-7 .. G46-51-13
G466-1 . G46-64 G46-6-5  G46-6-14 omp. 13mg
102mg 200mg  500mg 75mg Gae-12-2C Sephadex LH-20 C.C. Sephadex LH-20 C.C
4.5mg CHCl; : MeOH 1: 1 CHOL MeOH 1:1
MPLC Silica gel C.C. MPLC Siica gel CC. T T T T
CHCI; : MeOH conditin CHC, : EA condion G4653-1 -~ Comp.13 .. G46-53-25 Comp. 12
13 G46-52-1 - GAB525 .. G46-52-12 - G46-52-14 ... COMP-12 . 465221
6-53- G46-52-19K
G469-1  Comp.7 @J»&G c;aiaq Comp.10  G46.8-6 13.0mg PepHPLC | precipiaton|(in CHCIy) | precipiaticn (19 Meok)
Tomg " GABSAC T 3mg 2G| GAEEAC sy 2 comp. 11 Comps
76mg 27mg [ [ | ctea2p cass24p
s6.1... CoOmp.2  Comp.3 s 97.5mg 17.3mg
o581 O Somp.3 - 46586
241mg  24.3mg
T X 5 A= 4 3
=2 1. &4 E4 isolation scheme
Tribuli Fructus 80% EtOH ext.
G46-2-1 (673.59)
Hexane ext. Aqua layer
G46-3-1 (409g) |
Silica gel C.C. | |
CHCl; : EA conditiol X
Dichloromethane ext. Aqua layer
| G46-3-2 (10g)
G46-100-1 . G46-1004  G46-100-12 |
16.3mg 533.2mg 9.99 |
f/.fgmg Ethyl acetate ext. Aqua layer
2 G46-3-3 (8.19)
Comp. 23
G46-105-2C Si cC
4.6mg ilica gel C.C. »
CHClI; : MeOH Condition Buthanol ext. Aqua layer
| | | | G46-3-4 (819)
G46-51-1 - G46-51-6 G46-51-7 ... G46-51-13 MPLC ODS gel C.C
Sephadex LH-20 C.C. Sephadex LH-20 C.C. ACN: H,0 condition
CHCl, : MeOH 1:1 CHCl;: MeOH 1:1 | | | |
| | | l l l G46-14-1 ... Comp.15  G46-14-5 G46-14-9  G46-14-10
G46-53-1 -~ (46-53-18 - G46-53-20 ... G46-53-25 G46-52-1 - G46-52-5 .. G46-52-12 --- G46-52-21 18g G46-144C 3180 mg 49.9mg 1512 mg
PrepHPLC|  Prep-HPLC :\D/Eg:/:LS 143.4 mg
MeOH/H,0! MeOHH,0 2 ;reg:/:Lg ;reg:‘-/f'Lg
Comp. 22 Comp. 21 g;’;"_gg :‘I,( N 2 ° 2
G46-652k  G46-66-1k o | | | |
4.8m 45 -
9 ™o Comp. 16 Comp.17 Comp.18 Comp. 19
G46-16-1C  G46-16-2C G46-17-1C  G46-17-2C
10.2 mg 128 mg 54mg 18.mg
CHCl3 = Chloroform
MeOH = Methanol
EA = Ethyl acetate
ACN = Acetonitrile
H,0 = Water
= A] S L= A 3
2 2. @44 E4 isolation scheme
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Y, B3335t3 B4 datags T FIAA ddI3FE F2AY

- B AFad F=% 700 MHz NMR (cryo probe)S o] &3te] 2413 NMR data (‘H-,
“C-NMR, 'H-'H COSY, HSQC, HMBC)E %3} proton¥ carbon®] connectivityoll o &
AH 2 Mass datags ©]-&3F molecular formula®] &<l

- 249" Fxo] Y3 datas 7] FA Y vla gl

(1) Identification of compound 1 (#rans-phytol)

o Light vellow oil, 'H-NMR (CDCl;, 700 MHz): & 086 (6H, d, J = 6.7 Hz, Me-18,
Me-19), 0.89 (6H, d, J = 6.7 Hz, Me-16, Me-17), 154 (1H, septet, J = 7.0 Hz, H-15),
1.69 (3H, s, Me-20), 2.00 (2H, m, H2-4), 418 (2H, d, J = 7.0 Hz, H2-1) and 543 (1H, t,
J = 67 Hz, H-2); “C-NMR (CDCl;, 175 MHz): § 16.2 (C-20), 19.7 (C-18), 19.8 (C-19),
226 (C-17), 22.7 (C-16), 245 (C-9), 248 (C-13), 251 (C-5), 28.0 (C-15), 32.7 (C-11),
32.8 (C-7), 36.7 (C-6), 37.3 (C-8), 374 (C-12), 37.4 (C-10), 39.4 (C-14), 39.9 (C-4), 59.4
(C-1), 1231 (C-2) and 1404 (C-3). The 'H and "C NMR, and MS of the trans-phytol

was consistent with those reported in the literature.”

o i

1 ‘ ‘;

a9 2. 'H-NMR spectrum of compound 1 | 73 3. BC-NMR spectrum of compound 1

ppm

(2) Identification of compound 2 (9,12,13-trihydroxyoctadeca-10(E),15(2)-dienoic acid)

o White amorphous powder, [alp® = -304° (¢ = 0.1, MeOH), IR umax (KBr) 3544, 3355
(OH), 2926, 2849 (CH), 1696 (acid), 1462 (CH), 1311 (CHs), 1071 (C-0O), 974 (trans
CH=CH), 860, 725 cm ', '"H-NMR (CD;OD, 700 MHz) &: 0.99 (3H, t, / = 7.5 Hz, Me-18),
1.36 (CHg), 1.55 (1H, m, H-8), 1.62 (2H, m, H-3), 2.01 - 2.15 (3H, m, H-17, 14b), 2.29
(2H, t, J = 7.0 Hz, H-2), 2.36 (1H, m, H-14a), 3.47 (1H, m, H-13), 398 (1H, t, / = 56
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Hz, H-12), 407 (1H, m, H-9), 548 (2H, m, H-15, 16), 574 (1H, dd, J = 2.6, 156 Hz,
H-11), 574 (1H, dd, J = 24, 156 Hz, H-10). "C-NMR (CDsOD, 175 MHz) & 132
(C-18), 20.3 (C-17), 24.7 (C-3), 25.1 (C-7), 28.8, 29.0, 29.2 (C-4, 5, 6), 30.1 (C-14), 336
(C-2), 369 (C-8), 71.6 (C-9), 744 (C-13), 745 (C-12), 125.0 (C-15), 129.7 (C-10), 132.9
(C-16), 1351 (C-11), 1763 (C-1). The 'H and “C NMR, and MS of the
9,12,13-trihydroxyoctadeca-10(£),15(2) —dienoic acid was consistent with those reported

in the literature.”

OH OH (0]
NG 12 R\ 1

10

OH
OH

139 4. Compound 29] %

|1

2N H 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

| L ll . ‘
v J\ JUL oL
50 4 35 30

a3 5. 'H-NMR spectrum of compound 2 | 1% 6. BC-NMR spectrum of compound 2

(3). Identification of compound 3 (9,12,13-trihydroxy-10(E)-octadecenoic acid)

O

White amorphous powder, '"H-NMR (CDsOD, 700 MHz) § 093 (3H, t, J = 7.0 Hz
Me-18), 1.36 (CH»), 2.30 (2H, t, J = 7.0 Hz, H-2), 342 (1H, m, H-13), 393 (1H, t, J =
56 Hz, H-12), 407 (1H, dd, J = 6.3, 126 Hz, H-9), 569 (1H, dd, J = 56, 154 Hz,
H-11), 573 (1H, dd, J = 56, 154 Hz, H-10). "C-NMR (CD;OD, 175 MHz) & 13.0
(C-18), 22.3 (C-17), 24.7 (C-3), 25.1 (C-7), 252 (C-15), 288, 29.0, 29.2 (C-4, 5, 6), 32.1
(C-16), 336 (C-14), 369 (C-2), 383 (C-8), 71.6 (C-9), 744 (C-13), 75.1 (C-12), 129.7
(C-10), 1351 (C-11), 1763 (C-1). The 'H and "“C NMR, and MS of the

9,12,13-trihydroxy-10(E)-octadecenoic acid was consistent with those reported in the

literature.”’

OH OH 0O

9
18 < ¢ \10 "“OH
OH

191 7. Compound 39] %
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19 8. '"H-NMR spectrum of compound 3 | 71# 9. C-NMR spectrum of compound 3

(4) Identification of compound 4 (hecogenin)

o White amorphous powder; [alp™= -10.7° (c 0.36, CHCls); IR (KBr) umax 3500, 2930, 2865,
1705, 1455, 1376, 1242, 1157, 1075, 1056, 980. 918, 897 and 862 cm '; ESI-MS m/z 431
[M + HI'; 'TH-NMR (CDCls, 400 MHz): § 4.37 (1H, m, H-16), 3.60 (1H, dd, J = 3.7, 10.8
Hz), 3.49 (1H, m, H-3), 3.37 (1H, t, /J = 10.8 Hz), 1.08 (3H, d, J = 7.2 Hz, H-21), 1.07
(3H, s, H-18), 0.92 (3H, s, H-19), 0.81 (3H, d, J = 6.4 Hz, H-27); "C-NMR (CDCls;, 100
MHz) data see Table 2. The 'H and ®C NMR, and MS of the hecogenin was consistent

with those reported in the literature.”

19 10. Compound 39| +%
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|

|
i

I l |

3
YL

A S 7 ,‘u . IJL
B SR8 IR o w e
8 11. 'H-NMR spectrum of compound 4 | 28 12. C-NMR spectrum of compound 4

0 ppm
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(5) Identification of compound 5 (25R-spirostan-4-ene-3,12-dione)

o White amorphous powder; [alp™= -10.7° (¢ 0.36, CHCl3). ESI-MS m/z 427 [M + HI;
'H-NMR (CDCls, 700 MHz): § 574 (1H, s, H-4), 433 (1H, m, H-16), 345 (1H, m,
H-26a), 3.31 (1H, m, H-26b), 1.24 (3H, s, Me-19), 1.07 (3H, s, Me-18), 1.03 (3H, d, J =
7.0 Hz, Me-21), 0.76 (3H, d, J = 6.4 Hz, Me-27); "C-NMR (CDCl3, 175 MHz) data see

Table 2. The 'H and “C NMR, and MS of the 25K-spirostan- 4-ene-3,12-dione was
consistent with those reported in the literature.”

21

19 13. Compound 59 +%

i) SR LU
=R L EEEERE

I8 14. 'H-NMR spectrum of compound 5 a8 15. BC-NMR spectrum of compound 5

(6) Identification of compound 6 ((25R)-26-O-B-D-glucopyranosyl-furostan—-4-ene-3,

12-dione)

o White amorphous powder; ESI-MS m/z 629 [M + Nal’; 'H-NMR (CDCls, 700 MHz): &
578 (1H, s, H-4), 453 (1H, m, H-16), 426 (1H, d, J = 7.7 Hz, Glc-1), 3.89 (1H, d, J =
11.9 Hz, Glc-6a), 3.76 (1H, dd, J = 9.8, 7.0 Hz, H-26a), 3.69 (1H, dd, / = 11.9, 56 Hz,
Glc-6b), 3.40 (1H, dd, J = 9.8, 7.0 Hz, H-26b), 3.20 (1H, t, J = 84 Hz, Glc-2), 2.67 (1H,
t, / = 140 Hz, H-1la), 2.62 (1H, m, H-6a), 240 (1H, m, H-6b), 1.36 (3H, s, Me-19),

1.18 (BH, s, Me-18), 1.10 (3H, d, J = 7.0 Hz, Me-21), 096 (3H, d, J = 6.3 Hz, Me-27);
BC-NMR (CDCls, 175 MHz) data see Table 2.
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¥ 2. BC-NMR data of compounds 4 - 6 (175 MHz)

position 47 57 6” position 4 5 6
1 36.5 35.2 34.9 Glc-1 103.2
2 31.2 32.3 33.1 2 73.8
3 70.9 199.2 200.4 3 76.7
4 37.8 124.6 123.4 4 70.3
5 44.6 169.0 171.5 5 76.5
6 28.3 33.6 32.1 6 61.4
7 31.2 31.0 31.0
8 34.4 34.3 34.0
9 55.5 54.5 54.7
10 36.1 38.7 38.8
11 37.9 37.1 36.7
12 213.7 212.3 213.1
13 55.1 54.7 55.0
14 55.8 54.7 54.6
15 31.4 31.3 30.7
16 79.2 78.9 79.2
17 53.5 53.4 53.8
18 16.0 15.9 15.1
19 12.0 16.8 15.6
20 42.2 42.2 40.0
21 13.3 13.2 13.2
22 109.3 109.3 110.5
23 31.1 31.1 35.5
24 28.8 28.7 27.2
25 30.2 30.1 33.5
26 66.9 66.9 74.6
27 17.1 17.1 15.9

CDCls, °CDs0D

(7) Identification of compound 7 ((-)-dehydrodiconiferyl alcohol)

o Colorless oil; ESI-MS m/z 403 [M + COOHI; 'H-NMR (CDsOD, 700 MHz) § 6.97-6.99
(3H, H-2,2'6"), 6.84 (1H, dd, /=84, 2.1 Hz, H-5), 6.79 (1H, d, /=84 Hz, H-6), 6.56 (1H,
d, /=16.1 Hz, H-7'), 6.25 (1H, dt, /=16.1, 5.6 Hz, H-8'), 554 (1H, d, /=5.6, H-7), 4.22
(1H, dd, /=5.6, 1.4 Hz, H-9'), 3.88 (3H, s, OMe), 3.83 (3H, s, OMe), 3.86 (1H, dd, /=11.2,
56 Hz, H-9a), 3.80 (1H, dd, /=112, 7.0 Hz, H-9b), 351 (1H, J = 6.3 Hz, H-8); "C-NMR
(CDsOD, 175 MHz) & 147.8 (C-3), 147.7 (C-4'), 146.2 (C-4), 144.1 (C-3’), 133.1 (C-1'),
131.2 (C-1"), 130.6 (C-5'), 1289 (C-7), 126.1 (C-8'), 1183 (C-6), 1151 (C-6'), 114.7
(C-5H), 110.6 (C-2"), 109.1 (C-2), 634 (C-9), 625 (C-9'), 55.3 (OCHz3), 54.9 (OCHzs), 53.8
(OCHs). The 'H and “C NMR, and MS of the (-)-dehydrodiconiferyl alcohol was

consistent with those reported in the literature.””
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13 21. Compound 79 %
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% 22, 'H-NMR spectrum of compound 7 | 1% 23. ®C-NMR spectrum of compound 7

(8) Identification of compound 8 (terrestriamide)

o White amorphous powder; ESI-MS m/z 326 [M - HI, 653 [2M - H];'H-NMR
(DMSO-ds, 700 MHz) § 822 (1H, t, J = 56 Hz, NH), 7.90 (2H, d, J = 9.1 Hz, H-2' and
H-6"), 7.35 (1H, d, J = 16.1 Hz, H-7), 7.18 (1H, d, J = 2.1 Hz, H-2), 7.03 (1H, dd, J =
84, 2.1 Hz, H-6), 688 (2H, d, / = 9.1 Hz, H-3' and H-5'), 681 (1H, d, / = 84 Hz,
H-5), 6.66 (1H, d, J = 16.1 Hz, H-8), 466 (2H, s, H-8'), 3.82 (3H, s, 3-OCHz); "C-NMR
(DMSO-ds, 175 MHz) data see Table 3. The 'H and “C NMR, and MS of the

terrestriamide was consistent with those reported in the literature.”

OCHs

1% 24. Compound 89] +%
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% 25, 'H- spectrum of compound 8 | 718 26. ®C-NMR spectrum of compound 8

(9) Identification of compound 9
o White amorphous powder; ESI-MS m/z 312 [M - HI; 'H-NMR (DMSO-d,; 700 MHz)

§ 104 (1H, s, OH), 9.39 (1H, s, OH), 9.16 (1H, s, OH), 829 (1H, t, J = 56 Hz, NH),
790 (2H, d, J = 84 Hz, H-2' and H-6'), 727 (1H, d, J = 16.1 Hz, H-7), 6.99 (1H, d, J
= 2.1 Hz, H-2), 688 (2H, d, J = 9.1 Hz, H-3' and H-5"), 6.87 (1H, dd, J = 84, 2.1 Hz,
H-6), 675 (1H, d, J = 7.7 Hz, H-5), 652 (1H, d, J = 154 Hz, H-8), 465 (2H, s, H-8");
BC-NMR (DMSO-dj; 175 MHz) data see Table 3.

4 OH O
g IO —7
N~ Y N
H o
HO
OH

13 27. Compound 99 +%2°} HMBC correlation

J | il \ |
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E‘ /ﬂé‘ EM%\ §\‘§[§j§j§ %:} 200 180 160 140 120 100 0 e o 2 o ;;pm
18 28, 'H-NMR spectrum of compound 9 8 29, BC-NMR spectrum of compound 9
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(10) Identification of compound 10 (N-trans-Feruloyl tyramine)

o Pale yellow powder; ESIMS: m/z 312 [M - HI; 'H-NMR (CDs;OD, 700 MHz) & 7.42
(1H, d, J = 154 Hz, H-7), 7.10 (1H, brs, H-2), 7.04 (2H, d, J = 84 Hz, H-2", H-6 "),
701 (1H, d, J = 84, 2.1 Hz, H-6), 6.78 (1H, d, J = 84 Hz, H-5), 671 (2H, d, / = 84
Hz, H-3', H-5"), 639 (1H, d, J = 154 Hz, H-8), 3.86 (3H, s, OCHs), 3.45 (2H, t, J =
70 Hz, H-8 "), 274 (2H, t, J = 7.2 Hz, H-7"); "C-NMR (CD:OD, 175 MHz) data see
Table 3. The 'H and C NMR, and MS of the N-trans—feruloyl tyramine was consistent

with those reported in the literature.”

OCH;
1% 32. Compound 10°] %
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13 33. 'H-NMR spectrum of compound 10 | 28 34. "C-NMR spectrum of compound 10
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(11) Identification of compound 11 (N-trans-p-Caffeoyl tyramine)

o Pale yellow powder; ESIMS: m/z 298 [M - HI; 'H-NMR (DMSO-ds; 700 MHz) § 9.36
(1H, s, OH), 9.18 (1H, s, OH), 9.13 (1H, s, OH), 803 (1H, t, J = 5.6 Hz, NH), 7.22 (1H,
d, /=161 Hz, H-7), 701 (2H, d, J = 84 Hz, H2', H6 '), 694 (1H, d, J = 2.1 Hz,
H-2), 683 (1H, d, J = 84, 2.1 Hz, H-6), 6.74 (1H, d, J = 84 Hz, H-5), 6.68 (2H, d, J =
84 Hz, H-3', H-5"), 632 (1H, d, J = 16.1 Hz, H-8), 3.32 (2H, q, J = 7.0 Hz, H-8 "),
264 2H, t, J = 7.0 Hz, H-7"); "C-NMR (DMSO-d, 175 MHz) data see Table 3. The
'"H and ®C NMR, and MS of the N-trans-p-caffeoyl tyramine was consistent with those

reported in the literature.”
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12 36. 'H-NMR spectrum of compound 11 | =28 37. C-NMR spectrum of compound 11
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¥ 3. C-NMR data of compounds 8 — 11 (175 MHz)

position 87 97 10° 117
1 127.0 126.8 125.3 126.8
2 111.3 114.3 108.5 114.2
3 148.3 146.0 146.3 146.0
4 148.8 147.9 154.0 156.1
5 116.1 116.2 113.5 116.2
6 122.1 121.0 120.3 120.8
7 139.9 140.0 115.8 139.4
3 119.1 118.6 139.1 119.0
9 166.1 166.2 166.2 165.7
1 126.8 127.0 128.3 130.0
2' 130.9 130.9 127.8 129.9
3' 115.8 115.8 113.3 115.6
4' 162.8 162.8 146.9 147.7
5' 115.8 115.8 113.3 115.6
6' 130.9 130.9 127.8 129.9
7 193.8 193.9 32.9 34.9
8' 46.0 45.9 39.6 41.1
OCH3 56.0 53.4

DMSO-d;, “CD3s0D

(12) Identification of compound 12 (Quercetin)

o Yellow powder, mp 314 °C; UV Amaxx (MeOH) 205, 256, 372 nm; ESIMS: m/z 301 [M -
H]; '"H-NMR (CDsOD, 700 MHz) § 7.75 (1H, d, J = 2.1 Hz, H-2 ), 765 (1H, dd, J =
84, 21 Hz, H-6 "), 690 (1H, d, / = 84 Hz, H-5"), 641 (1H, d, J = 2.1 Hz, H-8), 6.20
(1H, d, J = 2.1 Hz, H-6); "C-NMR (CDs;OD, 175 MHz) data see Table 4. The 'H and

Bc NMR, and MS of the quercetin was consistent with those reported in the literature.”

13 38. Compound 129] +%
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1% 39. 'H-NMR spectrum of compound 12 | 7% 40. ®C-NMR spectrum of compound 12

(13) Identification of compound 13 (Kaempferol)

o Bright yellow powder, mp 276-278 °C; UV Amax (MeOH) 205, 256, 372 nm; ESIMS: m/~z
285 [M - HI; 'H-NMR (DMSO-d,; 700 MHz) 6§ 805 (2H, d, / = 84 Hz, H-1', 6 "),
694 (2H, d, / = 84 Hz, H-3',5"), 646 (1H, d, J = 21 Hz, H-8), 6.21 (1H, d, J = 2.1

Hz, H-6); "C-NMR (DMSO-dj,; 175 MHz) data see Table 4. The 'H and 'C NMR, and
MS of the kaempferol was consistent with those reported in the literature.'”

_OH

1% 41. Compound 139] +%
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1% 42, 'H-NMR spectrum of compound 13 | 1% 43. C-NMR spectrum of compound 13
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¥ 4. BC-NMR data of compounds 12 and 13

position 127 13°
2 148.2 147.3
3 137.4 136.1
4 177.5 176.4
5 158.4 161.1
6 99.4 98.7
7 165.8 164.5
8 94.6 94.0
9 162.7 156.6
10 104.7 103.5
1 124.3 122.1
2 116.2 129.9
3 146.4 115.9
4 149.0 159.7
5 116.4 115.9
6 121.9 129.9

CDs0D, “DMSO-d,

(14) Identification of compound 14 (Abscisic acid)

o

Yellow viscous mass; ESIMS: m/z 287 [M + Nal’, 263 [M - HI; 'H-NMR (CDCls,
700 MHz) 6 7.84 (1H, d, J = 16.1 Hz, H-4), 6.19 (1H, d, J = 16.1 Hz, H-5), 599 (1H, s,
H-37), 580 (1H, s, H-2), 251 (IH, d, J = 175 Hz, H-5" a), 232 (1H, d, J = 175 Hz,
H-5"b), 207 (3H, s, Me-6), 1.95 (3H, s, Me-7 "), 1.14 (3H, s, Me-8 "), 1.05 (3H, s,
Me-9 " ); 'TH-NMR (CD;OD, 700 MHz) § 7.80 (1H, d, J = 16.1 Hz, H-4), 626 (1H, d, J
= 16.1 Hz, H-5), 595 (1H, s, H-3 "), 577 (1H, s, H-2), 256 (1H, d, J = 16.8 Hz, H-5"
a), 220 (1H, d, J = 168 Hz, H-5"b), 2.06 (3H, s, Me-6), 1.95 (3H, s, Me-7 "), 1.09
(3H, s, Me-8 ), 1.05 (3H, s, Me-9 " ); "C-NMR (CDCl;, 175 MHz) § 1980 (C-4 "),
1703 (C-1), 1626 (C-2 "), 1516 (C-3), 1369 (C-5), 1281 (C-4), 1271 (C-3"), 1178
(C-2), 798 (C-1"), 49.7 (C-5"), 416 (C-6"), 243 (Me9"), 238 (Me-8") 214
(Me-6), 19.0 (Me-7 " ); "C-NMR (CD:0OD, 175 MHz) & 199.7 (C-4 "), 168.3 (C-1), 165.2
(C-27), 1494 (C-3), 136.4 (C-5), 1280 (C-4), 1261 (C-3 "), 1184 (C-2), 79.2 (C-1"),
492 (C-5"), 414 (C-6"), 232 (Me-9"), 221 (Me-8") 198 (Me-6), 182 (Me-7" ).
The 'H and ®C NMR, and MS of the abscisic acid was consistent with those reported

in the literature.'”

19 44, Compound 149] 4%
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1% 45, '"H-NMR spectrum of compound 14 | 718 46. C-NMR spectrum of compound 14

(15) Identification of compound 15 (quercetin 3-gentiobioside)

o 'H-NMR (700 MHz, DMSO-dp & 126 (1H, s, 5-OH ), 758 (1H, dd, / = 8.1, 2.1 Hz,
H-6"), 757 (1H, d, J = 2.1 Hz, H-2'), 6.85 (1H, d, J = 84 Hz, H-5), 639 (1H, d, J =
2.1 Hz, H-8), 6.19 (1H, d, J = 2.1 Hz, H-6), 541 (1H, d, J = 7.7 Hz, H-1""), 4.06 (1H, d,
J = 77 Hz, H-1"""); "C-NMR (DMSO-d; 175 MHz) data see table 5; ESI-MS
(negative mode) m/z 625 [M - H] ; ESI-MS (positive mode) m/z 627 [M + HI", 649
[M + Nal’. The 'H and C NMR, and MS of the quercetin 3-gentiobioside was
consistent with those reported in the literature.'”

T T T
140 120 100 80 60 40 20 0 ppm

213 48, "TH-NMR spectrum of compound 15 | 28 49. ®C-NMR spectrum of compound 15
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(16) Identification of compound 16 (kaempferol 3-gentiobioside)

o "H-NMR (700 MHz, DMSO-d») § 802 (2H, d, J = 84 Hz, H-2', 6'), 6.83 (2H, d, J = 84
Hz, H-3', 5'), 6.37 (1H, d, J = 2.1 Hz, H-8), 6.16 (1H, d, J = 2.1 Hz, H-6), 5.36 (1H, d,
J =77 Hz, H-1""), 406 (1H, d, J = 7.7 Hz, H-1"""), 3.86 (1H, brd, J = 11.2 Hz, H-6"'),
352 (1H, brd, J = 11.9, 2.1 Hz, H-6"""), 3.45 (1H, dd, J = 11.2, 56 Hz, H-6""); YC-NMR
(DMSO-djs 175 MHz) data see table 5. The 'H and "C NMR, and MS of the kaempferol

3-gentiobioside was consistent with those reported in the literature.™

OH

N i1

18 52, ¥C-NMR spectrum of compound 16

(17) Identification of compound 17 (astragaloside)

o 'TH-NMR (700 MHz, DMSO-dy) & 7.93 (1H, d, J = 2.1 Hz, H-2'), 750 (1H, dd, J = 81,
2.1 Hz, H-6"), 691 (1H, d, J = 84 Hz, H-5), 640 (1H, d, J = 2.1 Hz, H-8), 6.17 (1H, d,
J =21 Hz, H-6), 551 (I1H, d, J = 7.7 Hz, H-1'"), 408 (1H, d, J = 7.7 Hz, H-1"""), 3.89
(1H, brd, J = 112 Hz, H-6''), 3.84 (3H, s, 3-OCH3), 351 (1H, dd, J = 119, 56 Hz,
H-6''), 348 (1H, dd, / = 119, 21 Hz, H-6''"), 331 (1H, overlap, H-6"""); “C-NMR
(DMSO-ds 175 MHz) data see table 5. The 'H and “C NMR, and MS of the

astragaloside was consistent with those reported in the literature.'”
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1% 54. 'H-NMR spectrum of compound 17

1% 55, C-NMR spectrum of compound 20

¥ 5. ¥C NMR spectroscopic data for compounds 15 ~ 17¢

position 15 16 17 position 15 16 17

2 156.8 s 1564 s  156.2s | Gle-1

3 133.8 s 133.2 s 133.0 s 17 101.3 d 101.1 d 101.0 d
4 177.8 s 177.3 s 177.2 s 2" 74.4 d 74.1 d 74.2 d
5 161.7 s 161.2 s 161.2 s 3" 77.0 d 76.6 d 76.6 d
6 99.1 d 98.9 d 98.9 d 4" 70.2 d 69.7 d 69.6 d
7 164.6 s 165.0 s 164.8 s 5 76.9 d 76.3 d 76.4 d
8 94.0 d 93.9 d 93.9 d 6" 68.5 t 68.0 t 67.8 t
9 156.8 s 156.5 s 156.5 s Glc-2

10 104.5 s 103.8 s 103.9 s 1”7 103.6 d 103.2 d 103.2 d
1 121.6 s 120.9 s 121.0 s 2" 73.8 d 73.4 d 73.4 d
2 116.7 d 131.0 d 113.2 d 3" 77.0 d 76.6 d 76.7 d
3’ 145.2 s 115.1 d 146.9 s 4" 70.1 d 69.7 d 69.7 d
4 148.9 s 160.0 s 1494 s 5”7 76.8 d 76.3 d 76.2 d
5 115.7 d 115.1 d 115.2 d 6" 61.1t 60.8 t 60.7 t
6’ 122.1 d 131.0 d 122.1 d OCH3 55.8 g

4 Measured at 700

and 175 MHz (§ in ppm);

obtained in DMSO-ds with TMS as an internal

standard. The assignments were based on "H-"H COSY, HSQC, and HMBC experiments. bCarbon

multiplicity.
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(18) Identification of compound 18 (26-0-B-D-glucopyranosyl-(25R)-furostan-4(5),

20(22)-diene-3,12-dione)

o 'H-NMR (Pyridine-ds5 700 MHz) § 4.88 (1H, d, J = 7.7 Hz, Gle-1), 461 (1H, dd, J =
11.9, 2.1 Hz, Glc-6a), 443 (1H, dd, J = 11.9, 5.6 Hz, Glc-6b), 398 (1H, dd, J = 9.8, 7.0
Hz, H-26a), 3.64 (1H, dd, J = 9.8, 5.6 Hz, H-26a), 343 (1H, d, J = 9.8 Hz, H-17), 2.52
(1H, t, J = 14.0 Hz, H-11), 1.78 (3H, s, CH3-21), 1.10 (3H, s, CH3-19), 1.05 (3H, d, J =
70 Hz, CH;-27), 1.01 (3H, s, CH;-18); “C-NMR (Pyridine-d5 175 MHz) data see table
6. The 'H and *C NMR, and MS of the 26-0O-B-D-glucopyranosyl-(25/)—
furostan—4(5),20(22)-diene-3,12-dione was consistent with those reported in the

literature.™

0]

| | ‘
o Al A i \ sl

J : ! I ! ) ! T T T T T T T T T

6 5 . f‘ 3 2 1 oy ppm 200 180 160 140 120 100 80 60

mmmmm T ]
353

TR B
1% 57. '"H-NMR spectrum of compound 18 13 58 BC-NMR spectrum of compound 18

T
o ppm

(19) Identification of compound 19 ((25R)-5a-furost-20(22)-en-12-one-38,26-diol-26-
O-B- D-glucopyranoside)

o 'H-NMR (CDsOD, 700 MHz) & 4.22 (1H, d, J = 7.7 Hz, Glec-1), 393 (1H, dd, J = 9.1,
6.3 Hz, H-26a), 3.86 (1H, d, J = 11.9 Hz, Glc-6a), 3.71 (1H, dd, J = 9.1, 7.0 Hz, H-26a),
3.66 (1H, dd, / = 11.9, 56 Hz, Glc-6b), 352 (1H, m, H-3), 334 (1H, d, / = 84 Hz,
Glc-3), 328 (1H, t, J = 9.1 Hz, Glc-4), 325 (1H, m, Glc-5), 321 (1H, d, J = 105 Hz,
H-17), 318 (1H, t, J = 84 Hz, Glc-2),253 (1H, t, J = 14.0 Hz, H-11a), 2.19 (1H, dd, J =
14.0, 4.9 Hz, H-11b), 1.57 (3H, s, CHs-21), 0.96 (3H, s, CHs-18), 0.95 (3H, d, / = 7.0 Hz,
CH;3-27), 0.94 (3H, s, CH3-19); "'C-NMR (CDs;OD, 175 MHz) data see table 6. The 'H
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and ®C NMR, and MS of the (25R)-5a-furost-20(22)-en-12-one-3,26-diol-26- 0~

-D-glucopyranoside was consistent with those reported in the literature.'®

HO

I
I I

T T
60 55 T
200 180 160 140 120 100 80 60 40 20 o ppm

18 60. 'H-NMR spectrum of compound 19 | 728 61. C-NMR spectrum of compound 19
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¥ 6. ®C NMR spectroscopic data for compounds 18 and 197

position 18 19 position 18 19

1 36.3 t” 37.7 t 18 14.5 q 14.6 q
2 34.5 t 31.9 t 19 17.0 q 12.2 q
3 201.8 s 71.5 d 20 104.5 s 104.4 s
4 124.9 d 38.7 t 21 11.6 ¢ 11.6 g
5 173.0 s 459 d 22 154.0 s 153.8 s
6 33.5 t 29.6 t 23 24.2 t 24.1 t
7 325t 329 t 24 320 t 320 t
8 35.3 d 35.5 d 25 34.1d 34.1d
9 56.2 d 57.2 d 26 75.8 t 75.8 t
10 40.2 s 37.3 s 27 17.3 q 17.3 q
11 38.3 t 39.0 t Gle-1 104.5 d 104.5 d
12 214.8 s 216.3 s Glc-2 75.1 d 75.1 d
13 58.3 s 58.7 s Glc-3 78.1 d 78.1 d
14 54.6 d 55.7 d Glc-4 71.7 d 71.7 d
15 345 t 345 t Glc-5 77.9 d 77.9 d
16 84.0 d 84.1 d Glc-6 62.8 t 62.5 t
17 57.1 d 57.1 d

“Measured at 700 and 175 MHz (§ in ppm); obtained in CD3OD with TMS as an internal standard.
The assignments were based on 'H-'H COSY, HSQC, and HMBC experiments. “Carbon multiplicity.

‘\ \ oo bl Ll

|

JL 0 VI, S T WY | W) M | SR

7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 20 15 1.0 0.5 ppm
L : :

18 62. 'H-NMR spectrum of compound 20 | 28 63. C-NMR spectrum of compound 20

T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

(20) Identification of compound 20 (terrestribisamide)

o Pale vellow powder; '"H-NMR (CDsOD, 700 MHz) § 7.43 (2H, d, J = 154 Hz, H-7", 7
"), 711 (2H, J = 21 Hz, H-2', 2”7), 679 2H, d, J = 84 Hz, H-5", 5”), 7.02 (2H,
dd, / = 84, 21 Hz, H6",6"), 642 (2H, d, J = 154 Hz, H-8", 8" ), 3.88 (6H, s, 2 x
OCHz), 3.33 (4H, m, H-1, 4), 1.63 (4H, m, H-2, 3); "C-NMR (CD;OD, 175 MHz) § 169.3
(C-97,9), 1499 (C-37, 3), 1493 (C-4', 47), 1421 (C-7", 77), 1286 (C-1", 17),
1232 (C-6", 67), 1188 (C-8", 8”7), 1165 (C-5", 57), 1116 (C-2", 2”), 564
(OCHa), 40.2 (C-1, 4), 28.0 (C-2, 3); ESIMS (positive mode) m/z 441 [M + HI', 463 [M
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+ Nal’, (negative mode) m/z 439 [M - H] . The 'H and “C NMR, and MS of the

terrestribisamide was consistent with those reported in the literature.'”

OCH;
OH

HO
OCH;

1% 64. Compound 20 +%

|
| | oLl ‘J\

,M.x,,,wu,,ggu,,,, | Y. N | W N GG

Reee 0 & 0 g e
718 65. '"H-NMR spectrum of compound 20 | % 66. "'C-NMR spectrum of compound 20

(21) Identification of compound 21 (dihydrobenzoic acid)

o 'H-NMR (CD;OD, 700 MHz) & 7.43 (1H, d, J = 2.1 Hz, H-2), 7.42 (1H, dd, J = 84, 2.1
Hz, H-6), 711 (2H, d, J = 2.1 Hz, H-5); “C-NMR (CD:;OD, 175 MHz) § 170.3 (C-9),
151.6 (C-4), 146.1 (C-3), 1239 (C-6), 123.1 (C-1), 117.7 (C-5), 1158 (C-2). The 'H and
Be NMR, and MS of the dihydrobenzoic acid was consistent with those reported in the

literature.'

COOH

HO
OH

19 67. Compound 21 +%
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3‘.0 7{.5“ 710rwﬁ‘.5 E.‘ﬂ 515 5‘.0 4.‘5 ‘.‘0 315 3.‘0 2.‘5 2‘.0 1.‘5 1.0 0.5 G‘.G ppr‘n L I"IO 1‘80 1;0 'An “30 1‘2:1 “‘0 "‘)o 9‘0 E‘D 7‘!! 5‘0 5‘!1 4‘0 J‘D 2‘0 |‘D ‘ppm
-
1 13,
138 68. 'H-NMR spectrum of compound 21 | 728 69. “C-NMR spectrum of compound 21

(22) Identification of compound 22 (caffeic acid)

o 'TH-NMR (CDs;OD, 700 MHz) § 753 (1H, d, J = 16.1 Hz, H-7), 7.03 (1H, d, J = 2.1 Hz,
H-2), 693 (1H, dd, J = 84, 2.1 Hz, H-6), 6.77 (1H, d, J = 84 Hz, H-5), 6.21 (1H, d, J
= 16.1 Hz, H-8); "C-NMR (CD:OD, 175 MHz) § 171.1 (C-9), 1495 (C-4), 147.1 (C-7),

1469 (C-3), 127.8 (C-1), 1229 (C-6), 1165 (C-5), 1155 (C-8), 1151 (C-2). The 'H and

Bc NMR, and MS of the caffeic acid was consistent with those reported in the

. 19,20
literature.'**”’

@)

X OH

HO
OH

13 70. Compound 22 +*%

80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 o
B ek @ ——
s [BHE & > 1

8 71. "H-NMR spectrum of compound 22 18 72, ¥C-NMR spectrum of compound 22

“ t ﬂ ) S B | ’ ] x

T T T T
o 4 ppm

(23) Identification of compound 23 (y-tocopherol)
o 'H-NMR (CDCl;, 700 MHz) 6 6.35 (1H, s, H-5), 265 (2H, dd, J = 147, 7.0 Hz, H-4),
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2.11 (3H, s, H-7a), 2.09 (3H, s, H-8a), 123 (3H, s, H-2a), 0.84 (6H, d, / = 6.3 Hz, H-4
“a, 8 a), 083 BH, d, J = 63 Hz, H-13'), 082 (3H, d, J = 63 Hz, H-12  a);
BC-NMR (CDCls, 175 MHz) § 1464 (C-6), 1459 (C-9), 126.0 (C-8), 121.8 (C-7), 1123
(C-5), 1185 (C-10), 75.7 (C-2), 40.2 (C-1"), 396 (C-11"), 37.7 (C-7"), 376 (C-3', 5
"), 375 (C-97), 33.0 (C-4"), 329 (C-8 "), 31.6 (C-3), 282 (C-12 "), 25.0 (C-6 "), 24.7
(C-10"), 24.3 (C-2a), 23.0 (C-12" a), 229 (C-13"), 225 (C-4), 21.2 (C-2"), 20.0 (C-4
"a), 199 (C-8 " a), 12.1 (C-7a), 120 (C-8a). The 'H and ""C NMR, and MS of the y

—tocopherol was consistent with those reported in the literature.?

N o T T T T T T T T T T T
2 E =8 20 100 80 o ppm

18 74, "H-NMR spectrum of compound 23 | 718 75. ®C-NMR spectrum of compound 23
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(24) APA=2E Bg AAdE g8 T2

10 R -OCHj 12 R -OH
11 R -OH 13 R -H

a4y 76. stgt=E 1-149 7=

15. R = OH 18 19
16. R=H
17. R=0CH, OCHj3 COOH
o) H OH
N HO
XN x g
H o}
HO 9
20
OCHj

o
O
N OH
HO HO
OH 22

% 77, 3= 15-239 =

23
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A 22 AHA FEE YEEFS pilot scale FE=34 97
1. AEEZ 4F
- Xow SHE fste Aty ddT EA4S Uil e ¥ A xEEESY HPLC
T wAII7IE o8 A we R A 23E AHE
- 1R A xR alkaloidAlQ terrestriamide™ 5ol/do] Fou ghako] U Ao
FEEAAE AE37I7F AH Y A A E UH/] % o] o] tha FF3le] 232 AH A}
FEEANAE HFo] £0]3ta HPLC #3259 ¥ 3 quercetin-3-gentiobioside® A &
A5 WAt WPt
7F # (NEAQE) R
ey Quercetin—3—-gentiobioside
A Z- 7} 3 A} | Chengdu Biopurify Phytochemicals Ltd.
B - :IL}—N
N#E = BFE K oH 0T
0
"o o ©
&9
AL Ca7H30017
CAS No. 7431-83-6
Y. HPLC 49 3§

(D) A8 AAY LW

2led 7} 80% EtOH

l:> 80% BtOH 50mlo]] =]

0.45 um EH 7 of7}
S HPLC ME A=

—>

=25 120mg= =%
(2) HPLC &4 %A

- HPLC system: Agilent 1100-DAD

- Column: ZORBAX Eclipse XDB-C18 (4.6 x 250 mm, 5um)
- Mobile phase: (A) Distilled water (0.05% TFA),

- Solvent gradient system:

(B) Acetonitrile
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Time (min) %A %B

0 95 5

20 50 50
21 0 100
30 0 100

¥ 7. Solvent gradient system 274

- Flow rate: 1 mL/min
- Injection volume : 10uL
Detection : 254 nm

- Column oven : 40T

OO DADT A, Sig=254.2 Ref=off (G496 VALIDATIONIGAS VALIDATION 2013-09-25 11-00-12\20130925000001.0)

40 4

20 4

R

20 w -

19 78, A EAE (quercetin-3-getiobioside, 10.3%)¢] HPLC chromatogram¥® UV spectrum

3O DAD1 A, Sig=254.8 Ref=off (348 VALIDATIONIGAE VALIDATION 2013-09-25 141-00-1220130925000002.0)

mAU a2
g

200

1560 -

100 -

26.985
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T—J O0AD1 & Sig-2595 Refof (540 VALIGATIOMGAs VALIDATION Z015-05-25 11-00- 12420 130025000003 5)
=

mau &

100 -

=0 -

&0 -

10.327

- %%""E &
g 852 82 g

19 80. A FEAIE (quercetin-3-getiobioside, 10.3%) & AHA F=E2] HPLC chromatogram
7} UV spectrum

G46-14-4_-#142-148 RT: 2.47-2.57 AV:7 NL: 6.48E5
T: - ¢ ESIQ1MS [100.000-1200.000]

1004 625.06
95%
90%
85
80

754

705
653

605
55—

505

454

407

354

w
=]
L

254

PN
a o
il

o o
vl b

43110 479.13 558.67 688.26 74108 78385 90088 1051.20 1111.47

o HHMH‘?"\H\HHMHw‘HHHH\HHMHHHH\H
100 200 300 400 500 600 700 800 900 1000 1100
m/z

a9 81. ABAE 3I3HE 8¢ ESI-MS spectrum

T
1200

7. =4
- A4 3280 E 2 ARWEE AN BheT ol dF ARwe dFenA
2 oae el AEs A

U, A=

- A# A FFE5, quercetin-3-gentiobioside 3 F%



¥ 8. Quercetin—3-gentiobioside ¥ 3% A H

a8

02

2| At

== (%)

44

0x
HI

FH
A4
O

Quercetin—-3—gentiobioside

Chengdu Biopurify

Phytochemicals Ltd.

98.75

.

deldold AdY R Addn

(1. B ol A AYFE e

- AYa FEE

= ] B
TAE

(2) 2ol NFZE

¢l quercetin—3-gentiobioside $F=

17] AL AAbel A ARF 7

N
IS
>,

# 9 ARAAgzd 3 24772
23 ZORBAX Eclipse XDB-C18 (4.6 x 250mm, 5/m)
A 0.05% TFA in Hz0
VRS
OHMIELIES
227 RS EFZEH (SZLF - 254nm)
75 1.0 mL/min
Fog Iz

Agilent 1100-DAD

AlZHEZ) Olsa A(%) 0154 B(%)
0 95 5
20 50 50
21 0 100
30 0 100
gt @ dolA AdEy 2 A3

(1) Sl A ¥

il
- 80% EtOHeo] & &

7H Al

g U

D Blank?] &
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o] Quercetin—3-gentiobioside®] ] = 2}

171276 wek Agskel Aelq wae) FAAT
AAA Fee FAY.

3] gol 80% EtOH=Z =9 &3] 50mL=
Hol 5mL&

Ry

@ Quercetin—-3-gentiobioside
- Quercetin-3-gentiobioside %53 Smg
quercetin-3-gentiobioside 3= 4 (100ug/me) ol 2} o} X+
1S quercetin-3-gentiobioside 5 (10pg/mé)o] 2} 3.

gk, o] o2

80% EtOH= 50mL= gt} o]

Quercetin—3—gentiobioside

Quercetin—3—-gentiobioside
EEao gz
Quercetin—3-gentiobioside Quercetin-3—gentiobioside
nzE EEA% 5mL
Smg . 80%
80% EtOH
EtOH
50mL 50mL
(1004g/me) (10ug/me)
Quercetin-3-gentiobioside Quercetin—3-gentiobioside
Bz gz
FTNe FA B

19 82. Quercetin—3—gentiobioside

® AeA $28 A9 24
°F 120mgs A™EstA FHstel & 10mLE 93l EtOH=E 43 50mL=E &
=49,

el Al B5ee 3

- AA FEE
ohoof S ZhA I FrlA el 717

= 10mL
+ EtOH

a9 83 YA FEE A2

@ Quercetin-3-gentiobioside T H¥} Az FE2&E HA EFEA A 3+-&
- $JollA] A %3+ quercetin—3-gentiobioside 2 = 1
g+3] 100mL =

3T 4%~
S

= 20mLE %3 EtOH= A
wel Agstel 354
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Quercetin—-3—gentiobioside HE =M1}
gl === 24 =g9¢y
I

Quercetin—3—gentiobioside

+
2kt === 120mg

100mL

1% 84. Quercetin-3-gentiobioside ¥+ ¥} AHA FE5E A &5 A4 WU

d

h AE 2

¥ 10. Quercetin-3-gentiobioside N} AHA FEE A EFENA 9 3¢5

SO|HAEZD RT Ia3H= 32 (%)

Blank (80% EtOH) - - _

Quercetin—-3—gentiobioside HEZFH 10.320 199.92036 -

AKX ==2 10.323 191.67444 0.42
Quercetin—-3—gentiobioside =

+ A =E=

10.327 194.25453 99.78

¥ 11. Quercetin—-3-gentiobioside 3] -] A 7F

il

A2y D3R XAIZE (B)

Quercetin—3—gentiobioside 10.320

- 99 Ay FoA HEo] (a) quercetin-3-gentiobiosides €3] £ ¥ (b) Blank oA
+ quercetin-3-gentiobioside®} HX+= A7} §11S™ (¢) quercetin-3-gentiobioside 3
=N+ AHA FEEF AFGAY 29 FFES 99.78% A ot AyE AT 9o 2

ol
H}=E Fg PSS w B BEAUHL A Eo A quercetin-3-gentiobiosides A dtE=d 99
A EolAdol &S Ed & & A5
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(2) A4 ANE(STD)

(7} AE AR F2FE 5 Quercetin-3-gentiobioside T HA 3

et

@ Quercetin-3-gentiobioside T ¥ 7FA L A 5 E(10g/mL)e] 40 ~ 160% = <ol

Aol A4S g,

© 244 AFdE&He] A

— Quercetin-3-gentiobioside ¥ 3% °F bmgS &3] FHslo] 80% EtOHS ¥o| 50mL=E 3}
3 (100pug/mL), ©1& Z+7 2.0mL, 3.5mL, 5.0mL, 6.5mL, 80mLE &3] FH3 tha o 7]l
80% EtOH<= wol B3] 50mL= gt} o= Z+Zh A ddolA 7E5 29 40%, 70%,
100%, 130%, 160%°l 3l@sle= & =Y.

Quercetin—-3—gentiobioside & 5 mg

50 mL (100 ug/mL)
2mL 3.5mL 5mL 6.5mL 8mL
50mL 50mL 50mL 50mL 50mL
(40%) (70%) (100%) (130%) (160%)

f
B

EFZ_]

o

AA AT F (FFFY &= 1 98.75%)

= 3L
JLIT

Group 1
Quercetin-3-gentiobioside : 53 mg x &% 9875 % = 5.23375 mg

Group 2
Quercetin-3-gentiobioside : 5.1 mg x %  98.75% = 5.03625 mg
Group 3
Quercetin-3-gentiobioside : 50 mg x % 9875 % = 4.9375 mg



© AddAE A3
@D Group 19 #HAX A3 47}
(a) 9aHA 2 A
¥ 12. Group 1 ¥ 343
Groun 1 Quercetin—3—gentiobioside
P mL = (ug/me) EEE
Cal 1 - 1 2.0 4.19 78.88810
Cal1 -2 3.5 7.33 139.62445
Cal 1 -3 5.0 10.47 198.95329
Cal 1 - 4 6.5 13.61 258.87326
Cal1 -5 8.0 16.75 320.50574
D=yl 19.18586
y HH ~1.45906
R 0.99996
Fale PR
Group 1 v = 19.18586 x - 1.45906 (R = 0.99996)

(b) HEA 2=

Quercetin-3-gentiobioside 2| ZMMHA|& 1
350 -
y=19.18586x- 1.45906
300 R?=0.99996
250
|
3 200 -
H 150 -
~
100 -
50 -
0 Ll T Ll Ll T L) 1
0 5 10 15 20
& (ng/mL)
19 86. Group 1 HEA 19>
(c) Quercetin-3-gentiobioside2 Zt7te] FE& ZFA|dta2 HPLCoO

et s o 1o A AHRY

@ Group 29 2ddA 14}
(a) A2 2 A=FA2
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¥ 13. Group 2 ¥ =HA

¥ U
b

o] o
2=

@ Group 39 #
(a) ZWA 2 HeFd2

PP

pid

d Al 4d
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Group 2 Quercetin—3—gentiobioside
P mL = (ug/me) TECE
Cal 1 -1 2.0 4.03 80.72450
Cal1 -2 3.5 7.05 141.71280
Cal 1 -3 5.0 10.07 202.58253
Cal 1 -4 6.5 13.09 262.31268
Cal1 -5 8.0 16.12 320.85303
D= 19.88440
y 2H 1.35146
R 0.99992
EESR
Group 2 v = 19.88440 x + 1.35146 (R* = 0.99992)
(b) AFH ag=
Quercetin-3-gentiobioside?| 21 MM A|H 2
350 -
y=19.88440x + 1.35146
300 - R?=0.99992
250 =
il
3 200 S
H 150 -
b3
5|
100 -
50 o
0 L] T L] T T L] T 1
0 5 10 15 20
S (ug/mL)
19 87. Group 2 AA 1
(c) Quercetin—-3-gentiobiosides Zt7te] == FAstar HPLCO
At S W 2o FEALF AFRHS 099 o]Fom A



3% 14. Group 3 ¥3aHH

Group 3 Quercetin—3—gentiobioside
mL = & (ug/me) oas=
Cal 1 -1 2.0 3.95 78.74083
Cal1 -2 3.5 6.91 139.79024
Cal1 -3 5.0 9.88 197.82932
Cal1 -4 6.5 12.84 261.25562
Cal1 -5 8.0 15.80 318.82785
JIE01 20.30850
y 28 -1.25770
R 0.99982
GRESR
Group 3 v = 20.30850 x - 1.25770 (R® = 0.99982)

(b) A=A 19

I«

Quercetin-3-gentiobiosidel| X1 M A A| & 3

350 -
300 -
250

5 200

¥ 150
100

50

y=20.30850x- 1.25770
R?=0.99982

0

5 10
S (ug/mL)

15

20

19 88. Group 3 AHEA 1 E

(c) Quercetin-

O

%0 U
4%

o
= .

3-gentiobioside s Z}7}9] FE=
A S W 29 ABASF AFRHLS 09
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(4) Quercetin-3-gentiobiosided FAXAAE F&4 3}

¥ 15. Quercetin-3-gentiobioside®] ZXAA & =343}

S AE Quercetin—3—gentiobioside
20 122l y ¥ R
HEEANE 1 19.18586 -1.45906 0.99996
HEHHAE 2 19.88440 1.35146 0.99992
AEAE 3 20.30850 -1.25770 0.99982
= = 19.79292 -0.45510 0.99990
HEEX 0.566883 1.56776 0.00007
S FEgd y = 19.79292 x — 0.45510 (R® = 0.99990)

(3) A4 AHSA)

(7h) 28 A & E F Quercetin-3-gentiobioside T ZFAE

7PA 3L A E RS 40 T 160% H Sl A o] A s gl

X
[
o,
>

Zy7} oF 452mg, 79.1mg, 113mg, 146.9mg, 180.8mgE A&3| H3 v
OmL= gt} o= Z2H7y hekA|ddol A 7]&5 =2 40%, 70%, 100%, 130%,

A ===

| 48mg [ | 84mg | | 120mg [ | 156mg 192mg |
= = = =
= 10mL
10mL 10mL 10mL 10mL
+ EtOH
+ EtOH + EtOH + EtOH + EtOH
50mL 50mL 50mL 50mL 50mL
(40%) (70%) (100%) (130%) (160%)

a9 89, A A

= 7t AR 22

Group 1
Aol

EEES R

AA A% F
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© AHGAH

@D Group 19] A A
(a) I 4l

¥ 16. Group 1 ¥3HA

2 3}

: 47 mg, 83.7/mg, 123.3mg, 156.1mg, 191.9mg

: 48 Tmg, 84.0mg, 120.0mg, 155.7mg, 191.6mg

AL =52
Group mg I3HA
Cal 1 - 1 48.4 76.83575
Cal 1 -2 89.7 144.56123
Cal 1 -3 120.5 192.56790
Cal 1 -4 155.8 251.76334
Cal 1 -5 191.6 312.88757
Bl=vl 1.64361
y BH -3.48210
R 0.99977
HegA 2
Group 1 vy = 164361 x - 348210 (R® = 0.99977)

(b) AFH 2=

350

300

L

Ral

FEEO Mg 1

y=1.64361x- 3.48210
R?=0.99977

50

100 150

HHZF (mg)

200

19 90. Group 1 A 1=
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(c) AR FFEL 7179 22 XA HPLCO FYste] A=A
W 1o geAlFe] AFR)S 099 oo AdAel dse & F
@ Group 29 A A €43}
(a) YA 2
¥ 17. Group 2 ¥3aHH
G ) SEEPUEF-1=
roup mg I 3%
Cal 1 - 1 47.7 74.00692
Cal 1 -2 83.7 135.83594
Cal 1 -3 123.3 200.34517
Cal 1 -4 156.1 253.21970
Cal 1 -5 191.9 307.87186
J127| 1.62217
y 2H -1.27986
R? 0.99956
A2
Group 2 v = 1.62217 x - 1.27986 (R® = 0.99956)
(b) A=A 2=
X FE 29 XM GAE 2
350 -
y=1.62217x- 1.27986
300 - R?=0.99956
0 50 100 150 200
HHE (mg)
18 91. Group 2 A=A 1)
(c) AEA 2E2S 717te] =w 7 ZA s HPLCo|l Fdste] AA
W 1o ABAFY] AFRHL 099 ooz HMAF] YSe o 5

o = o
< SIS S
[e]
A A=
[e] =] [e)
S A&
(o]
A A=,



@ Group

3¢] 444923

(a) I aH2 2 A
¥ 18. Group 3 ¥ =3HA
5 3 AN =E2
roup mg I3HA
Cal 1 -1 48.7 76.68736
Cal1 -2 84.0 133.86974
Cal 1 -3 120.0 193.40959
Cal1 -4 155.7 250.50827
Cal1 -5 191.6 311.04849
JI20] 1.63739
y 2H -3.38250
R® 0.99994
A2
Group 3 y = 1.63739 x — 3.38250 (R® = 0.99994)
(b) A&A a8z
HEYXFE2o KM/ GAIE 3
350 -
y=1.63739x- 3.38250
300 - R?=0.99994
250
i
5 200
B 150
~
X
100
50
0 ,
0 50 100 150 200
HH|ZF (mg)

19 92. Group 3 AHA 1=

(c) 29

A} F2EES 7t7te] w2 ZAS HPLCY 939
u] 19] A#A G AFRHL 099 o]Aoz HAMA o] oS
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80% EtOH

80% EtOH
(50%)

— 63 —

5mL

100mL
50mL
@® 5 ug/mL

ok
@ 10 wg/mL (100%)

® 15 wg/mL (150%)

Ho m]o% Moo o
N W OR
~ o, B ‘B opn
Kool
2 Mg
ol N E e o
p N7 o 29
~|lo | x]o|o T AN W
v |38 S| mo Q DT =
TS 13|8[3]3 = oF oy
A P WOE T oW
© = = ;
o — B X @ ﬂw mﬁ
& "o R o R
=2 — <
e ‘M EO O#E —_— dﬂ dﬂ
© — | 0 =T %
3 5 I
N e =l o PR
0 A SN oo < F ~o
wialelTigls] |8 e
K| B[ e Q| < < Moo 7 O
M o[ S K TR
e R R O GRSy
i | o WE o w
Kl < o — — = oH
o N O#O ‘w/' 0 S
(o)} 2]
® Q = e o T ©
S 3 IS o = g
© o ~ M op X D
o) o - et o R o o oF 9
A g ! 5 B ooy T S
" ot _l=I~lo|lo|8 ms A T ® a5 €
o Mo ~lgla(elele w R R
MWls|a|o|lo|Z _ N o m oM <P Ky
R —|lo|©o|©]|o© c ﬂ
e i (DY IS iy Iy By I = o= oo T o N e
< =< < Qo o o = £
7o o © L = or =
~ h 0 28 5w o= A do |8
X % s =) 2 X 2 o | ®
.-,l&l ~ ‘»Al o' 1m m o OﬁE ;IVH —_ =
Nlo o — B oo (U < g
o a %0 2 X B o = 70
1] — || ™ =1 T X — PH X
’ ' I I d il ol o 2 =X — gU
Z.E _sz — 3| w0 w0 w || R =0 O ‘z_.E _ m M < & o
- N PR e Bl N Pl R R "
7 O [X0| X0 |0 K| K £ o F T do K
—~ N R - R o —~— T 2 N e
N RT | RT | RO Ko o X SR
LR w2 STy W
i : "0 N S W= B T %O
—~ (@) —~
S g % @ ®



© N@AHe] @ B
~ 9o ARaEe “2) AR, AU, FaY FAA 2 WA Y AL AT

AP NS 7251 HPLCOl 63] WHE-F=9) 5}

ne
™
o)
[
o,
o
N
>,
m
N
=)
)
o o
N
N
N
S

@ A AUAAAE Ay
(a) MAHAE 919 HeFd 2ol dste] Lozl quercetin-3-gentiobioside®] €+ 2}
348 (%)

¥ 20. Quercetin-3—-gentiobioside®] A4 (B0%) I} 3|4 (%)

Quercetin—3—gentiobioside
Asy [ oEsE | aHsE |
m (4g/mL) o (1g/mL) e
98.33305 4.9911 101.09
97.45768 4.9469 100.19
g &2 d-1 404 97.75002 4.9616 100.49
(50%) ' 96.77678 4.9125 99.49
97.34544 4.9412 100.07
97.67086 4.9576 100.41
= = 100.29
HEHEX 0.52
RSD_ (%) 0.52
¥ 21. Quercetin—-3—-gentiobioside®] A A (100%) 3} 3|4 (%)
Quercetin—3—gentiobioside
As e [ oEsE [ o ANsE | o
(48/mL) - (vg/mL) mTE e
198.32445 10.0430 101.70
198.98734 10.0765 102.04
2d-2 198.95872 10.0750 102.03
(100%) 9.88 196.04138 9.0276 | 100.53
196.20509 9.9359 100.62
196.83618 9.9678 100.94
o = 101.31
HEEXI 0.70
RSD (%) 0.69
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¥ 22. Quercetin—-3-gentiobioside®] A2 (150%) ¥ 3|5 (%)
Quercetin—3—gentiobioside
F et 2k OlEask AllsE
I3asHA 328 (%)
(mg) (4g/mL) (g/mL) =
298.91342 15.1250 102.11
297.91849 15.0748 101.77
8 4-3 297.06818 15.0318 101.48
15.0 14.81
(150%) 297.13324 15.0351 101.50
295.63928 14.9596 100.99
293.78702 14.8660 100.36
g Z | 10137
HEE=EHIX} 0.62
RSD (%) 0.61
- 9o A3= F£38] B quercetin-3-gentiobioside?] 3]&°] 950 T 105.0 % oWl o}
o A3E A 35S AUEFAAI BT 20% o|stEA] B AW
Aol S & 7 AU
(b) Quercetin—3-gentiobioside®] I Z W Aol tfsl FUA 2 & A
¥ 23. Quercetin—-3-gentiobioside®] AW Ao thal AUA U A3A
B0 0| Quercetin—-3—gentiobioside
i 50% 100% 150%
= RT Area RT Area RT Area
13] 10.317 98.33305 10.312 198.32445 10.313 298.91342
23] 10.315 97.45768 10.317 198.98734 10.287 297.91849
33 10.321 97.75002 10.314 198.95872 10.305 297.06818
43| 10.312 96.77678 10.318 196.04138 10.303 297.13324
53] 10.314 97.34544 10.311 196.20509 10.297 295.63928
63| 10.324 97.67086 10.313 196.83618 10.312 293.78702
g4 10.317 97.55564 10.314 197.55886 10.303 296.74327
HEZ=TXt 0.005 0.51 0.003 1.36 0.010 1.81
RSD (%) 0.04 0.53 0.03 0.69 0.09 0.61
ANEDI|IE _
2.0 % O|ol
RSD (%)
- 919 AxE Z=3te] B quercetin-3-gentiobioside ¥ AW A o] A EFHAE 5 2.0%
olgt2 Al E AW AEAdY Aol oS & T UAS
(W4) 28 A F%E F Quercetin-3-gentiobioside
@ A2 F2ES 7ML 7 2 AIFHA 7IAE WHeRE 7lEEEe] 50%, 100%,
150%°) s Fst= =2 A4S ZAS T3 HPLC A2 63 ¥HE £ 35ko] A
gt d2 Jaud 9 g3 {FAAFE 7HA FAAIZE 2 g aEH e disk A
A st AUAFS gl



dAN FE==
(22 2F 60, 120, 180 mg )
= 10mL
+ EtOH

@ A%, ARYAY A
() 2B S 91 AFAHo] thste] Pojx Aela FH| Py} 858

24 AR FEE9 AIHG0R)H 3T (%)

AR F=ES
s 2 (mg) I3 ARME (mg) 38 (%)

95.52084 60.1054 100.51

95.25680 59.9439 100.24

_ 94.71763 59.6140 99.69

H3d -1 59.8

(50%) 94.95378 59.7585 99.93
94.91718 59.7361 99.89

9417417 59.2815 99.13

H = 99.90

pr by 0.47

RSD (%) 0.47
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=

25. Az FEE2 4401009 s+E (%)
T =52
ot & (mo) EEE AHZ (ma) sas (%)
193.78836 120.2304 70036
193.14999 119.8398 100.03
5 2 H D o 192.80849 119.6309 99.86
. 193.26971 119.9130 100.09
(100%) 193.66386 120.1542 100.30
193.08679 119.8011 100.00
T = 100.11
TEER 0.19
RSD (%) 0.19
26. A2 FEE A (150%)F 35S (%)
T =52
&t & (mo) EEE AR (ma) =2 (%)
291.75751 180.1728 100.26
2971.49088 180.0096 100.17
52 H -3 707 289.28738 176.6614 99.42
. 29152502 180.0305 100.18
(150%) 288.95200 178.4562 99.31
287 44360 177.5333 98.79
= = 99.69
FESTRY 0.60
RSD (%) 0.61
el A Tl uw Aol 2B H5&0] 9650 7 1050 % ool obF Fxa
ANE A 3 FEe AT HATE BT 2.0% olstEA 2 Al A g ol
Nes %+ AN
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(b) Az FE=2 vaddd iz 494 2 AdA

27 AEA FEEY AadAd dig AEA 2 A
X

A1 0K O] ekt FE2
. 50% 100% 150%
= RT Area RT Area RT Area
13 10.324 95.52084 10.320 193.78836 10.317 291.75751
23| 10.324 95.25680 10.319 193.14999 10.327 291.49088
33 10.325 94.71763 10.323 192.80849 10.307 289.28738
43| 10.329 94.95378 10.326 193.26971 10.296 291.52502
53| 10.320 94.91718 10.329 193.66386 10.304 288.95200
63! 10.321 9417417 10.330 193.08679 10.310 287.44360
s 10.324 94.92340 10.325 193.29453 10.310 290.07607
HE=HEXL 0.003 0.46 0.005 0.37 0.011 1.77
RSD (%) 0.03 0.49 0.04 0.19 0.10 0.61
ANEIIE _
2.0 % 0lat
RSD (%)

SCEE-E

T B Ay =58 v=2d
Al A e ¢ A

o] A ZFHAE BT 2.0% o|atEA
LA Aol 9l o

(5) A& 34 (Detection Limit, DL) ¥ A %34 (Quantitation Limit, QL)

- Quercetin—3-gentiobioside®] ZA Al AJd-& o 3709 GroupS 7FA il Z} Groupel EHfi A
e A ek 7”1-4 74‘“/“4-4 71€719 y AHE Tt ol 72 3/ H A
A 71719 Fat T3kl ICHAN A A= OPEH/] Ao

2 AEWA o

ut

>{l
ol
OL”«
rot
X
(T
) F'
2
ol
ol
32
io
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(7}) Quercetin-3-gentiobioside
@ Quercetin-3-gentiobioside®] 7 &4

¥ 28. Quercetin—3-gentiobioside®] A

@ Group 1 y = 19.18586 x — 1.45906 (R2=O.99996)
@ Group 2 y = 19.88440 x + 1.35146 (R%=0.99992)
® Group 3 y = 20.30850 x - 1.25770 (R2=O.99982)
g HEH y = 19.79292 x - 0.45510 (R*=0.99990)
SN D209 gk 19.79292
Eg ANl y BEHO HFEHI} 1.56776
10 x 1.56776
AaFetA (QL) = ————————— = 0.79 pug/mL
19.79292
3.3 x 1.56776
H=3%A DL) = ——————— = 0.26 pg/mL
19.79292
(%) AHA FE2 5
@ AHA FE529 JHFA
29 AHEA FE2E9 HEFA
@ Group 1 y = 1.64361 x — 3.48210 (R?=0.99977)
@ Group 2 y = 1.62217 x — 1.27986 (R?=0.99956)
® Group 3 y = 1.63739 x — 3.38250 (R2=O.99994)
E5F A y = 1.63439 x — 2.71482 (R%=0.99976)
DN D202 HAg 1.63439
Ze Mol y B@O HEBT 1.24371
10 x 1.24371
AEsA QL) = ———————————— = 7.61 mg/50mL
1.63439
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3.3 x 1.24371
A=3%A DL) = —————————————— = 251 mg/50mL

1.63439

- <> AYA =L F quercetin-3-gentiobioside Aol 3k Wy glo 3
quercetin-3-gentiobioside(4.0 ~ 16.0ug/mL)2] WA 2 XA L A& A o] oil |
dARem AFEA] AdsE aEs] HYS w quercetin-3-gentiobioside®] g
0.79¢g/mLEA ©]= quercetin—3-gentiobioside $F#H A& 7]F %<2 10pxg/mLe 7.9 %l
st sz, o] s WA ARl Aes & T UME.

up A H o] AAd 28

- AHA FEFE F 9| quercetin-3-gentiobioside ¥ ] g o]
Aol A A e AN HES AES A3 et o] aof

R84

Bejdold AW Ageithn dohg,

(1) 519A

- Ay FE2E F9 quercetinf?)*gentiobioside Al
quercetin-3-gentiobioside®] ¥ =<} HA3S &<l 3 4
eR

=

quercetin—S—gentiobioside-‘ﬂ a7 BAA Fevhe= A

(2) A4~

- A XA A 8o A= quercetin-3-gentiobioside®] W% 3 group?] ZHAA AlFdgHS WS
Ol 5L 7R a1 Al&e AT} 3 group BF ¥53 FAAAS YEdo] B AdH e AAA
71zl Atk Aoz YEy &

= Quercetin-3-gentiobioside?] #A4 (R%) = 0.99990
= AP FEE AAASF (RY) = 0.99976

(3) AFAHAEF

- Ao M= H A Aol A A2 AFAHE 7HH 3, A8 AJFE& Ao d2 =
HAS gidste] AFAe o] Ao Ay F, HAAZ HS FS b ALks A



B kg wae) wore W el H4&e 950 T 1050% © W9 <kol gom, Hrge] 4
HEZFAT 200 oA B AGwe RS B T+ AU

(4) JZAFAAZG € gadd dist 44 2 AIA

- B4 % B ) AFSEEAG0%, 100%, 15098 )& HPLCO 77k 631w
Fdstel Qlonl & 18/0e] AzvtEad F Aad FANL 2 AN O FoiE
FAAE BF 20% oA AU HAT 57 AN

(5) A& %4 (Detection Limit, DL) ¥ A #3t4] (Quantitation Limit, QL)

- 9o A HANA A& HeEAS o]835Fe] ICH (International Conference on Harmoni—
zation)o| A A E WHoOR HAEIADL) ¥ A#HFIA(QL)E F3tATh. 19 A=
o= Z2a

@D Quercetin—-3—-gentiobioside
AeEskA ¢ 0.79 pg/mL
AE3A ¢ 026 pg/mL

@ A8z F&=&
AE3HA) ¢ 7.61 mg/50mL
#HAE3HA ¢ 251 mg/50mL
(6) "4

- Quercetin-3-gentiobioside(4.0 ~ 16.0pug/mL)2] W oA AXAAd = QAo oot AyE
AQom AHEFA ARES s XS ul quercetin-3-gentiobioside®] A Z3HA =
0.79ug/mL=A ©]i= quercetin-3-gentiobioside ¥ #A]d 7] %<2 10pg/mLe 7.9 %ol
qEsts FE2A, o] w9 HAZA AFHl IS & T AdS.

3. A A pilot F& FTANE 2 FEE Ax A AHA FEF 78 AFTFE Ax7

=

7t. A8 A PilotF:& AZTA

- AHA AR 949 kgs 80% TG (KAEdH] 551 o) oF 550 L2 wjgrsle] 60765
A A 2D 3 FES AAE AEA 0% FAH FEES 75 um cartridge filterS o] &
MG 45760TCoA F=E°] 2 14 brix BE7F € w714 Y 554

A, 325 2B TAAXE B Axste HE Axd A4%E 101 kgd 9d&. o
o

_O'L
e
2
o
_O‘L
k=l
2
z
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N N7 N N R
Byt 5%
A, g 75um =5,
(280%) 45~60°C de.
Ax|= o550L 60~65 °C filter SAHZT =
ojo oF 14brix o
A2 0h| of12hr of 2 a4
5.58{0]-4 oF 50kg
A J J J \ y,
a9 95. A8 A} Pilot & A ZTA
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. 28 F2E 78 ATE AXVIEA

13 Jul 22 01:56p

d = J1 8 A

A = & EHAFES HAE H3SE
= ES HARE AMB

HOE & 9 82 0Qd 7 ke
HEYR |05 062 - g7 0l

ZEyeBUR 2013 a7, ol
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1. 44N, 718 EA8 AA - initial, 2, 4, 67197 24|
Al g A A A (Initial)

2 Mg G46 HEHS 003

A& 3 £ a3 H 10g

AIE D24 2013.09.25 ~ 2013.10.16 g ol Xt 2013.10.17

=AM AEES AEIE AlEZ 0t A& LIt

1) EFEWy Hola Zol Ri Ol Ma) =2 R & AHA 2013.09.25

w i"C)‘_IAl%S Stk =R =3 =l &F HOH <
Ln);ifitli;mg %i):?f:ﬂ?}ﬂaﬂi&;;ﬁ: NS HERL 22 2013.09.27
LIEFUCE . SXAZHIA TIAE LIEFHCH

2 A2 et 8.0% 0|t 6.62% 2013.09.25
1) E&=2% : 30mg/kg Olat & ek 2013.09.26

3 S=5AME  [2) & : 5mg/kg 0I5t =4= 2013.09.26
3) HiA : 3mg/kg Olot 0.519mg/kg 2013.09.26
1) SHIMXIM(BHC) : 0.2mg/kg OIot SHE 2013.10. 16
2) =CICIEI(DDT) : 0.1mg/kg Olot &= 2013.10.16

4 E ok 3) Z=RI(Aldrin) : 0.01mg/kg OIBt =EH=E 2013.10.16
4) CIYEZI(Dieldrin) @ 0.01mg/kg OI&t =4S 2013.10.186
5) AI=8I(Endrin) : 0.01mg/kg OIBt =25 2013.10.16

_ _ A2 K E-3-2HEl 200l 2 AH0| = (CorHa0047
=e= Pil= i} .36% .09.
5 A 1 B26.52)2 =2 A4 0.30% 0|4t 0.3 2013.09.27
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©
o
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< (6))
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©
o
[aN]
| K
B
S ]
U =

ANESE 2 ANEZD

EOIAE

1.

0
2l

ok
oll
I
o

A0

(1) EEHY

LIEFHCH

=
=

KAZEOIA T2

FAIE -0 et AIZE M

St
B 3S

|

(@) otzHel

LIEFHCH

=
=

ZHD 22 RTAIZUA 12

&
oy
3

0

)
Al

o0

t

<]

: 10.0% O]

()
R0
o
o]

au

ol

-

ol

33.0015 - 32.9332

6.62%

x100 =

33.0015 — 31.9854

1 6.62%

ol THet Al

w0

t

5

=22 30 ppm 0|

=
L

il
Kl

E]
Al
b0

t

HlZ& 3 mg/kg 0I9

at,

5 mg/kg Ol

Lt
=

2) H, dHl&

Hl 4 (0.519mg/kg)

I

bl

K
A0
H

lll
60

1 626.52)22 A 0.30% 0|4

(CarHz0017

{

D AIZHE-3-2E| 280 2 ALO]

SEAE

5.

Smg= FLGHH Z0t 80% OiEt=
5mLE F ot 80% Olet22 20

D FI2EME-3-2E|28}0| 2 A}0]

1

SES

I
ar

0l <4

StCH.

StAHl 50 mI=2

eE

2 O

=
=
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ANlE Il EAM

SHE G46(003) ANEXANE S - HO| X == 3/6
NV 2013.09.25 ~ 10.16 ANETH 23 BN 2013.10.17

2 HHXEH 0] & 2 120mg= HLSHH E0F 2 10mLE €1 HE=2=S €0 s ZE
50mLE & US HH2=Z S
3y ELEA
Q) FED| : 254nm
© 2 & :C18 (4.6 x 250mm, 5um)
© 0S4 A :0.05% TFA in H.0O
@ 0|=4 B : OLHIELIEE
AlZHE) Ol =S4 A(%) OIS 4 B(%)
0 g5 5
20 50 50
21 0 100
30 0 100
® € = :1.0mL/min
B =& 10uL
@ =
IZoH( CHeh 23t
F stk
== (%) n=2ss
(mg)
H=9 1 5.0 166.57219
— 98.75
=9 2 5.0 166.86827
= = 5.0 166.72023
ZoH CHst 2
B Z=ES Fetg ot @ 5.0mg
W EEE =5 2 HEX : 98.75%(Chengdu Biopurify Phytochemicals)
W EEN HEg B © 166.72023
Sample Area
SA 1 148.49297
SA 2 146.20944
SA 3 147.49358
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AlE Il E M

E=pu(pe: G46(0083) ANETIAIHE = H|OIX| 5 4/6
AR 2013.09.25 ~ 10.16 ANERA £ B E N 2013.10.17
H oA
HES F&2e B2(mg)/50 x 5/50 x SA BH
x HEE ==(%)
A F52(mg)/s0 x EEMO MIHEO FR
5.0/50 x 5/50 x 148.49297
SA1 = X 98.75 = 0.364%
120.8/50 x 166.72023
5.0/50 x 5/50 x 146.20944
SA2 = x 98.75 = 0.361%
120.1/50 x 166.72023
5.0/50 x 5/50 x 147.49358
SA3 = x 98.75 = 0.362%

120.5/50 x 166.72023

Average = 0.362%
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SHB G46(003) NEAAES = HI O] X]== 5/6
AE LT 2013.09.25 ~ 10.16 ANE 7 23 e Xt 2013.10.17

G462 EHOIAES

TLC Chromatogram

ST SA

ZH 0] & 200mg2 €0 70% HES 10mIKl =2l 4

TE=H : Quercetin—-3—-0O-B-D-gentiobioside 0.5mge 20} HES 10mlIl soIH

SXH =4 ACITHE Fou

HMEN : (HEOAHOCIE : HES : 2 ZBA=5:1:1:0.5)

g AlSt D 220|s E2IZ22201E S (aluminium trichloride 292 HIEHZS 100mI0f =2lH)

UV @ 365nm

AZ|9HE TLCOH EEAU(ST)2 HM(SA)E2 22 3uMg FHXoIW HIHZ0HE 0I86H0 HIHEICH
EIHE TLCOI ZAASS %20 80=0A 522t JICHRICH
LAAIC0] 22 TLCE UV(365nm)E 0| B3H0] 2ESHC}
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Al | A A ACES 2€)

g G46 HEHS 003

NER =5 2 10g

AlED|2t 2013.12.23 ~ 2013.12.26 el 2013.12.27

= ANEES ANEIIE AlEZ 1 AEE Xt
a2 e 10.0% Ol &t 6.86% 2013.12.26
= = ?}‘E/\‘HE"S"@E‘QU)'O‘Q}\]'[”E(CngoOW
TN ’ 0.34% 2013.12.23
! D 626.52)2 =2 A 0.30% 0|4
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ANlE Il E M

1
E=pslies! G46(003) ANEXIAIHS - HIO| X| == 2/3
SEEDN 2013.12.23 ~ 12.26 ANE 7= =S g el Tt 2013.12.27
. AlEEE % AIEZ20
1. A=2t2 : 10.0% 0|3}
0] o o 2.002 FHYUS| S0} (IEHLA, LBAIEY, AZTLSAHO T AIZSCH
33.3783 - 33.2232
%100 = 6.86%
33.3783 — 31.2036
AMEZD : 6.86%
2. BHEFAIE 1 F 2 HIEI-3-UE|LHI0| 2 A0 E(CsrHs0017 & 626.52)22 A 0.30% O A
O EZ=NUTH : AZHE-3-HEILHIOIRQAIQEEEE 2 5mgs HYUSHH E0F 80% OE=
= HESIH 50 miZ2 StCh 0] & 5mLE FHoIH 80% HE=2E 20
50mLE &t HE2 TEMOZ SICL
2) HMUZEH : 0] & & 120mgS HLUSIH 20 2 10mLE €1 HE=2S 20 =0 HES
50mLE &t HE HBMOZ StC
3 BAZAH
Q HEJ| : 254nm
© 2 = :C18 (4.6 x 250mm, 5um)
© 0|S4 A : 0.05% TFA in H.0
@ 0|S4 B : OHHIELIE™
A ZHE) 0|24t A(%) 0l s4t B(%)
0 95 5
20 50 50
21 100
30 100
9 82 = 1.0mL/min
B F : 10uL
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ANE Il E AN

=
A G46(003) ANEXAIHS - HI0| X[ %= 3/3
X 2013.12.23 ~ 12.26 ANE=E s ESgSION; 2013.12.27
@ Z1t
IZoH0f Cfst 23
F stk
=T (%) IaHA
(mg)
=N 5.0 172.89250
— 98.75 -
HEN 2 5.0 173.39571
o - 5.0 173.144105
2o ofst Zu
W =S FHEE BEFgt © 5.0mg
B EEE = 2 HEH : 98.75%(Chengdu Biopurify Phytochemicals)
W EEY HAg HE 0 173.144105
Sample Area
SA 1 144.30981
SA 2 150.35654
SA 3 146.79370
H A
HEZEE Fste B3 (mg)/50 x 5/60 x SA HA
x BEE &=(%)
A FHet2H(mg)/50 x EZMO| IHAEO B
5.0/50 x 5/50 x 144.30981
SA1 = x 98.75 = 0.344%
119.5/50 x 173.144105
5.0/50 x 5/50 x 150.35654
SA2 = X 98.75 = 0.343%
125.0/50 x 173.144105
5.0/50 x 5/50 x 146.79370
SA3 = X 98.75 = 0.346%

121.1/60 x 173.144105

Average = 0.344%
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Al d3 A A A0S 404)

2 A g (46 MEHS 003
ANE3 = =R 10g
NERIEL 2014.02.24 ~ 2014.02.26 2 8 o1 T} 2014.02.27
=AM NEEs NEIIE AEZ ANE Xt
1 AXZAZ  |10.0% 0lct 6.95% 2014.02.26
ok |MZME-3-EI 2 BHOI R AFOI S (CorthoOrs )
z SENE | es.s0024 0.0m 014 o w010
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Al &

& A

{ -
S E G46(003) AEXIAHS - HI 0| X| == 2./ 8
NEEDS 2014.02.24 ~ 02.26 ANERZ s UL 2014.02.27
| . AlEEE S AIEZ 1
1. AZ2& © 10.0% 0|3l
O] o ot 2 0g2 LS| L0 HEtE, LEAIEY, HELZAIEHW M2t A ST
42.8556 - 42.7164
X100 = 6.95%
42.8556 — 40.8515
AMEZD : 6.95%
2. BEAIE : S HEI-3-AHEIRHI0| 2 A0 E(CsrH017 : 626.52)2 2 A 0.30% 0|4
A1) EZ=AHXH : AZHE-3-HE|LHIOILAINQEEEE 2 5mge EYUoIH =0 80% HEHE
= 20 ééawﬂ 50 mIZ BtCt. 0] & 5mLE H3IH 80% NE2S “of
50mLE 8t M2 mEAHOZ B}
@ ZHEH : 0] & 2 120mg2 HLUGHH =0} 8 10mLE 21 HESE 2 =0 HEo
50mLE Bt HE HHo=Z S
@ BA=A
@ F=D| : 254nm
© & & :C18 (4.6 x 250mm, 5um)
© 0|S4t A : 0.05% TFA in H:0
@ 0|=s4 B : OIHIELIEE
AIZHE) Ol 4 Al%) Ols4 B(%)
0 85 5
20 50 50
21 100
30 100
@ L2 &= :1.0mL/min
& == 10uL
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Al & Jl 8 N
=P G46(003) AMEIAHS - HIO| X[ 3/3
AE LA 2014.02.24 ~ 02.26 A& ==l ESENESTINS 2014.02.27
4) 21t
EEH0 CHer 20
ZF stet
== (%) Ijags
(mg)
IZ=N 5.0 172.89250
— 98.75
=N 2 5.0 173.39571
= s 5.0 173.144105
0 CHer 2
W EES FetE BF2 0 5.0mg
HEEE =5 2 XNZEX @ 98.75%(Chengdu Biopurify Phytochemicals)
W EEY HEgE BF © 173.144105
Sample Area
SA 1 143.41479
SA 2 140.72931
SA 3 141.95769
H A4
HZEE et 3 (mg)/50 x 5/50 x SA HAE
x BES =5 (%)
2H FHeE(mg)/50 x EFHO| [IHAO HFA
5.0/50 x 5/50 x 143.41479
SA1 = x 98.75 = 0.340%
120.2/50 x 178.144105
5.0/60 x 5/50 x 140.72931
SA2 = X 98.75 = 0.332%
121.0/50 x 173.144105
5.0/50 x 5/50 x 141.95769
SA3 = x 98.75 = 0.334%
121.3/50 x 173.144105
Average = 0.335%
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A" A A A0S 67149)

2 H 3 G46 HEHS 003
AE A == 2 H & 10g
A& D2t 2014.04.21 ~ 2014.04.24 ghal ol Xt 2014.04.25
=M ANEES AEII=E A& Z 1t A 2Tt
1) FEFouy) oo =0l gy 0l AHAE = Rf 2 Mt 2014.04 .21
BolAE
(5] Sk2 = =] Sh HOH S
ool ET 7T i) 1= = = ; .
LFEFUICH, SAAZHHA TTE LEEFHTE.
o HE2 10.0% 0|5t 8.00% 2014.04.22
1) =52=% : 30mg/kg Olot 2 el 2014.04.24
3 =Z===AE  |2) & : 5mg/kg Olot 0.003mg/kg 2014.04.23
3) HIA : 3mg/kg Olot 0.563mg/kg 2014.04.23
1) SBI0XIM(BHC) : 0.2mg/kg OI&t SH= 2014.04.24
2) =CICIEN(DOT) : 0.1mg/kg OIot =25 2014.04.24
==t 3) £=2I(Aldrin) : 0.01mg/kg Olot == 2014.04.24
4) CIYEg!(Dieldrin) : 0.01mg/kg OIat =24H=E 2014.04.24
5) =2l (Endrin) : 0.01mg/kg 0I5t =85 2014.04.24
_ _ H 2 M EI-3-H E| 2 HF0| 2 AFO| = (Co7H30047
5 EEEINE= 0.323% 2014.04 .23
A D 626.52)2 =2 A 0.30% 0|4t ’
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Al E Il 8§ A

SHE G46(003) A A S = HIO| X == 2/#6
AEL X 2014.04.21 ~ 04.24 NE 73 = x eSO 2014.04.25

1. BolAIE
(1) H=0 M2 52 R 2 M4
ANEZD : EEX) HHS TAU Rf L M4
(@) OtcHel SHAIZHN et A O HUS EEAL 22 SAAZHA DS LIEHACH

=

ANEZL : U2 =80 22 SAAIZNA D32 UHEHCH

2. AXZZE 1 10.0% 0|5t
ok

0l o 2 1.0g2 HYo| 0 LSt d, LBAIEY, AL 2ZAIEEU T2k AIE St

39.4660 - 39.3860

30.4660 — 38.4655

™

3. 8385 : 0 2 X UHEtd, MAAS™E, S50 Dot AISSC

1) E2E2% : EE2<= 30 ppm 0I5t

AEZ : ZE

2) Y, HlA Y 5 ma/ka 0I5t HIA 3 ma/kg 0I5t

ANEZDt 0 g (0.003mg/kg), Hl£ (0.563mg/kg)

5. BEAIE : JAZSHE-3-2EI28L0| 2 A0 =(CerHa0047 : 626.52)22 A 0.30% 0l &

e
HA

HEH : AEHME-3-AEILQHIO|2MOIEEEE 2 5mg=2 JZ5tH &0t 80% O
£ 20 Z=otH 50 m=Z &tCh. 0] ¢ 5mLE FotH 80% UHE=2S

50mLZ & HZ BEMCS= EHCH

i

=
=

=

=
f
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Al

G46(003) ABIIAES IO Xl == 3/6
2014.04.21 ~ 04.24 AE 73 B g RN 2014.04.25

50mLZ &f

2
o

£J| . 254nm

2 C18 (4.6 x 250mm, 5um)

L2
I
2
]
Lo

EA A 0.05% TFA in H,O
E4& B : OtHIELIEE
AlZHE) Ol sS4 A(%) OlS 4 B(%)
0 95 5
20 50 50
21 100
30 100
©) = 1 1.0mL/min
) g & 10uL
FoHQ| CHet 2
F stk
= (%) O38=
(mg)
TEM A 4.9 170.21663
— 98.75
= p 48 170.11037
BT = 4.85 170.16850
ZoHp| CHSH 2o
W EEE HEE BF2 0 5.0mg
B EEE = 2 HMEA : 98.75%(Chengdu Biopurify Phytochemicals)
W EEY HNgE BF : 170.16350
Sample Area
SA 1 136.60269
SA 2 139.43463
SA 3 139.37907
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ANE I8 A

ZHY G46(003) ABXIAHS - H 01 XI4~ 4/6
ANBLR | 2014.04.21 ~ 04.24 | AEF= EE= AT} 2014.04.25
g PAPN
HES #8029 B (mg)/50 x 5/50 x SA SIH
x EEE &5(%)
AT FBH2H(mg)/50 x HEMO| TIAMEO B
4.85/50 x 5/50 x 136.60269
SA1 = x 98.756 = 0.319%
120.7/50 x 170.16350
4.85/50 x 5/50 x 139.43463
SA2 = x 98.75 = 0.326%
120.5/50 x 170.16350
4.85/50 x 5/50 x 139.37907
SA3 = x 98.75 = 0.324%

121.2/560 x 170.16350

Average = 0.323%
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G46(003) ANEXAIBS - HIO| X == 5/86
2014.04.21 ~ 04.24 | AER = ZEYR | 2014.04.25
G46°| =OIAE S

TLC Chromatogram

ST SA
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6/6

2014.04.25

H Ol Xl

,\, -

g2 Xt

Kr

AIE XAl

ANE Il E M

G46(003)

o ™
K0 .__Jq_.__
Bl @ il
a >
o <
Ko 0
iy Ko
w0 m%. 0
& TR T T B
e — ...-I_L
oll

60
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271 4)

2 Mg (46 HZE=BS 003

NERZ =k =R 10g

AED|2t 2013.12.28 ~ 2013.12.26 =g 4P\ 2013.12.27

sH| AaE= NEBIE NEER NELT
1 A2 E 10.0% Ol ot 6.60% 2013.12.26
_ _ F = M E-3-HEI 2HE0| 2 AHO| = (Ca7Hae017
2 SEAE _ . 0.34% 5 12
| : B26.52)2=2 A 0.30% 0|4t .28
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ANE I EAM

(o=
ZH G46(003) AIEXIAIRS — H Ol X< 2/38
NN 2013.12.23 ~ 12.26 AE 7 23 gt 2018.12.27
. AIE2E & AIE21
1. AX2E 1 10.0% 0|3t
0] o 2f 2.092 Y3l 20t LHEtxd, LEAIEYE, AZZSAEEN T2k AIEETH
39.1503 - 39.0101
x100 = 6.60%
39.1503 - 37.0269
ANEZ @ 6.60%

2. BEAIE @ AENE-3-HEIL2HIO| 2 AMOIE(CrH30017 © 626.52)2=2 A 0.30% 014

) I

=X : H S HE- =

= 3-HEILQUIOIL2AI0IEEEE & 5mg=S A ZLSHH Z0F 80% Ol E
2 20 ZESHH 50 mZ StCH 0 ¥ 5mLE Fot 80% OEt=2= &
50mLE &t HE EFMHOZ B},
@ ZMEHM : 0] & 2 120mg= HLSIH Z0F 2 10mLE €1 HE=S=S €0 sH J&
50mLEZ 8t HZ HH2=Z BiC}.
@ 24ExA
@ H&EJ| : 254nm
© & & :C18 (4.6 x 250mm, 5um)
© 0|S4& A : 0.05% TFA in HO
@ 0S4 B : OIMIELIE™
AZHE) 0lS4& A(%) 0S4 B(%)
0 95 5
20 50 50
21 0 100
30 0 100
@8 = :1.0mL/min
® =& : 10uL

[e]]

=
o1
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Al & D AN
ZHY G46(003) AETIANHS - HIO|X|== 3/38
INE=: DN 2013.12.23 ~ 12.26 ANE 2 =P ESgnESTpN S 2013.12.27
4 Z 1
EZ=H0) Chet 2
F st
== (%) =
(mg)
HEN 5.0 172.89250
— 98.75
OFEN 2 5.0 173.39571
I = 5.0 173.144105
ZoHY CHEt Z
W EEE FEtE 7 - 5.0mg
B EEE =5 2 H=EH 0 98.75%(Chengdu Biopurify Phytochemicals)
W EFEH HEgE BF : 173.144105
Sample Area
SA 1 146.73407
SA 2 146.23976
SA 3 145.28268
H AHA
HE=2 FHetak9 BAF(mg)/50 x 5/50 x SA HAE
X HES =5(%)
A For2t(mg)/50 x EZMO| QQHAC| HP
5.0/60 x 5/50 x 146.73407
SAl1 = X 98.75 = 0.345%
121.3/50 x 173.144105
5.0/50 x 5/50 x 146.23978
SAZ2 = X 98.75 = 0.339%
123.1/50 x 178.144105
5.0/50 x 5/50 x 145.28268
SA3 = X 98.75 = 0.346%
119.9/50 x 173.144105
Average = 0.343%
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Al @A A A 41E)

=l (! G46 HEHS 003
ANER#A 8 a2 M 10g
AED|2t 2014.02.24 ~ 2014.02.26 grai el Xt 2014.02.27
=M AEE= AEI|I= AlEZ 1t AE LI
1 HAE=2ef 10.0% 0|3t 6.91% 2014.02.26

D B26.52)2 =24 0.30% 0|4t

[p]
il
o
>
g

0.34% 2014.02.24
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A" Il | A

MY G46(003) MEXAIEZ — HIO| K| == 2 /3
NN 2014.02.24 ~ 02.26 AE T3 2 Zrd Xt 2014.02.27

39.0358 - 38.8969

x100 = 6.91%
39.0358 - 37.0245

2. B EAIE A ENE-3-UEI2HI0| 2 A0 =(Co7Hz0017 © 626.52)2 2 M 0.30% 0|4

k_
fH

s |

]
=

= EIQHIOIQAIOIEEZES & 5Smgs FZGHH Z0t 80% MHES

=9 3- ot
2 w0l mEHA 50 m= B % 5mLE 30 80% GlEtEE W

Ct. 0]
50mLE B8 HZ ZEMHO2 i,
2 HAEZH : 0] & 2F 120mge HUSHH 0 € 10mLE €1 JEE2Ee € s ZHE S
50mLE St HE HMO=2 St}
3 BEAXAH
O ZE2| : 254nm
O Z & :C18 (4.6 x 250mm, 5um)
o 0|SEA A 0.05% TFA in H:0
3 0ls4 B : OIHELIEY
Al ZHE) 0ls4 A(%) 0l=4 B(%)
0 95 5
20 50 50
21 0 100
30 0 100
9 8 = 1.0mL/min
B =2 : 10uL




Al & J 8 AN
Z2HY G46(003) ABIAYHS - HIOl Xl == 3/38
A2 X 2014.02.24 ~ 02.26 AE 3 =S ESEESTPN G 2014.02.27
@ 2
D= CHst Z21
F stek
= (%) =28
(mg)
OZEH 5.0 177.63982
— 98.75
HEEWH 2 5.0 178.00323
I iy 5.0 177.821525
ZoHy et 20
W Z=Z2 FHetgk Bt - 5.0mg
W EZEE == 2 MEH : 98.75%(Chengdu Biopurify Phytochemicals)
W TEck HAg W 177.821525
Sample Area
SA 1 150.67038
SA 2 147.58188
SA 3 148.68358
H AbA
HE=E Feta9 H2(mg)/50 x 5/50 x SA A
X HES =5(%)
HH F et (mg)/50 x EFEMO| [ 3HE0 HA
5.0/50 x 5/50 x 150.67038
SA1 = X 98.75 = 0.340%
123.0/50 x 177.821525
5.0/50 x 5/50 x 147.58188
SAZ2 = x 98.75 = 0.339%
121.0/50 x 177.821525
5.0/60 x 5/50 x 148.68358
SA3 = X 98.75 = 0.337%

122.4/50 x 177.821525

Average = 0.339%
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AlE A A AR7 671€)

2 H g G46 HEHS 003

Al S a2 H 10g

A& 2|2t 2014.04.21 ~ 2014.04.24 grai ol It 2014.04.25

=M AEES AEII= AEZ AE L X

1) EEU) HEe U Rf 2 A S Rf 2 ABAS 2014.04 .21

1 SOIAIE _ — — _
@ng%gtl?%m‘iﬁ%ﬁfiﬁm 2°F |pue zzom 2e 2014.04.23
Z#ESd 25 7 s = o ot o= LH .04.
LHEFUCH SAAZHHA T3S LIEFHCE.

2 AxZz2tef 10.0% Olot 8.37% 2014.04 .22
1) 2= : 30mg/kg Olat &1 iaF 2014.04.24

3 =Z2=AlE8  |2) Y : 5mg/kg 0I5t 0.043mg/ kg 2014.04.23
3) HiA : 3mg/kg 0I5t 0.548mg/kg 2014.04.23
1) SHIUXIM(BHC) : 0.2mg/kg Ol ot =4= 2014.04 .24
2) =CICIEI(ODT) : 0.1mg/kg Oldt = 2014.04.24

4 PN —-—d=l 3) LEgI(Aldrin) : 0.01mg/kg 0O|at el 2014.04.24
4) CI¥=el(Dieldrin) : 0.01mg/kg Olot =4E 2014.04.24
5) Yi=¢l(Endrin) : 0.01mg/kg 0|ot Sd= 2014.04 .24

" . H =2 M EI-3-AE| 80| 2 AFO| &= (Ca7Hz00
5 SN (CartenOiz 0.34%% 2014.04.23

: B26.52)2 2 M4 0.30% Ol At
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Al & Jl 8 M
2 G46(003) MNEXAHS - HO| X| == 2/6
A& X 2014.04.21 ~ 04.24 ANERH ==l =4 Xt 2014.04.25
. AIEEY & AIEZD
1. EIOIAIE
(1) EZH} HHS ol Rf U AHAL
NEZD . BEND JUS SURT L MY
(2 OtcHel EAIEEHN M2t AIEE [f H2US Z=H) 22 RAAMAUHA TS LIEFHCE
AMEZD . BH2 EEHD) 22 SAALUA TII2E LIEHACE
2. AZZ2 © 10.0% 0|at
0] & 2 1.0g2 US| S0F Het2™, LBAIEY, AZZAIE@HN Ol AIEg ST
31.9547 - 31.8708
X100 = 8.37%
31.8547 - 30.9521
MEZ : 8.37%
3. E3% : 0] %2 JIXL Uist2H, MAIEY, S250 T2t AIEStCH
1) £E853% : E=2= 30 ppm 0/t
ANEZ0 : ZE
2) Y, Hi& & 5 mg/kg 0I8t, HlA 3 mg/kg 0I8t
ANEZD 2 (0.043mg/kg), HlA (0.548ma/ka)
4, RS 0] 62 XD st MUAEY, &Fs2A0 O2F AIESHCH
ANEZL : 8=
5. & 2AIE : A S HE-3-2HEILHI0|2AMOI=(CorHz0017 : 626.52)22 M 0.30% 0|4t
1) BEHEH : F2HE-3-2E2BI0| A0 EEZFEZE 2F 5mge FLUSHH Z0t 80% HES
2 20 ZHESIH 50 mZ StCh 0] ¢ 5mLE F ot 80% GE22 <
50mLZE &t K2 EEFH2=Z StC}.
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AR D= A
ZHE G46(003) AEXAIHS HIO| XI== 3 /'8
AE X 2014.04.21 ~ 04.24 ANE A s ESENESIONS 2014.04.25
2 HHZEH : 0] ¢ 2 120mgS HLUGSHH 20 2 10mLE €1 eSS 20 =5 &5
50mLE & HE FHO=Z BiC)
3 BHEZTAH
= HED| : 254nm
© & = :C18 (4.6 x 250mm, 5um)
© 0ls4& A 0.05% TFA in H:0
@ 0|sS4 B : OIMELIE
AZHE) 0ls4& A(%) 0ls 4 B(%)
0 95 5
20 50 50
21 0 100
30 100
©® 8 = :1.0mL/min
B F/z @ 10uL
@ Z1
I=oHo CHEt 2
et
=2 (%) 038
(mg)
ELEEOH 9 4.9 170.21663
— 98.75
= 2 4.8 170.11037
g = 4.85 170.16350
ZoH0 CHEr 2
W EES HEy BT 5.0mg
HEESE == 2 HEH : 98.75%(Chengdu Biopurify Phytochemicals)
W E= HEg B2 0 170.16350
Sample Area
SA 1 148.34492
BA 2 149.63570
SA 3 149.61818
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AlE Il 8§ A

E=pa(hes G46(003) AEXIAIHS - IO X| == 4/ 8
ANELR | 2014.04.21 ~ 04.24 | AERH =p) =R} 2014.04.25
H At Al
ODZE 5820 B2(mg)/50 x 5/50 x SA B X
X BEE &=5(%)
W FB2(mg)/50 x HEMO| MIAHEHO HR
4.85/50 x 5/50 x 148.34492
SA1 = 98.75 = 0.347%
120.4/50 x 170.16350
4.85/50 x 5/50 x 149.63570
SA2 = 98.75 = 0.349%
120.8/50 x 170.16350
4.85/50 x 5/50 x 149.61818
SA3 = 98.75 = 0.351%
120.1/50 x 170.16350
Average = 0.349%
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AlE Il & A

2 G46(003) NEXIAE - BIOI x| 4= 5/6
AT 2014.04.21 ~ 04.24 ANE T3 g£3 ATt 2014.04.25
G462 ZHQANES

TLC Chromatogram

ST SA
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ANE Il E M

6/6

2014.04.25
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A4 - qAAZANA AR FEE 9

iR
o|N
e
oX,

O:

1. A ENA dF A9A 4 F7F B

7b. b2 2 A EF RAW 264.7914 NO assay® 5% F¥3F &% 71

- Ao A3 RAW 2647 v$-2~ 2 Al ¥ = ATCC (American Type Culture Collection,
Manassas, VA, USA)ZFH 3192 AlX= 10% FBS DMEM Hi#| & ¥ 37C, 5%
COz9] ZZA wj¥alaAth, RAW 2647 w92 A AEZE 96 well plateo] 4x10%/well<]
AEFR E53 F 37C, 5% CO0l Z3olA 24413F wiFAZ 5. ©olF NO synthesis
mitogen .2 2~0]= lipopolysaccharide (LPS)E W|f+%" (none mitogenic group)S Al <]
3 U A wellol] 05 ug/mlsgEE 1A 7F 302 F<oF 2 23te] NO synthesis= TrJ_O}Mg
Aoz FE5E, 295, g=S 424 7o w22 AgshA i, 2442 w1zl & NO

.
02 W 4353t

By o4 AEE 39S, N & A 9F(Griess reagent)S 1112 &3
5 1083 2ol B §F 540 nmel A FHEE o] &ste] NO®H dAlEsS 4

U, ot$-2= YA EF RAW 264.7914 MTT assayE B3 AESA 9l

- NO oAls ZAHAEel AHE3 RAW 2647 b2 A AEE 20t A5ds AAS &
MTT A]l%F(6mg/mDS 2t welldl AHElste] 37T, 5% CO2l Z=7AA 1A RAAH S
oAl AN A AL 100% DMSOA] °FS 100 ul/well® x2]3}aL plate rotatorol] 10%
2 Bygk 3 540 nm FEEE S5t YA SREY AE 548 gREA e

o, v B]’é}/‘ﬂﬁ—i(splenocytes)ﬂ] ] MTS assays &% AX3F2 &2l

- AR FEE WS 245 g<lstr] 918 BALB/c w29 spleendl A
splenocytesE 10% FBS RPMI 16405 o] &3}l 25x10°/wellZ 96well plateo] &5
183 mitogen®.® 229]&= concanavalin A (10 ug/mD<e} AHA 80% F+4H F

ol
)
%
o ra,

e
i
o T

0-500 pg/ml= A F 37°C, 5% c0294 Z7 oA 24X 7F W Faele. MTS AlekS 7t
welloll 20 ul® 2ol 4A17F A7l F 490 nm FHEE Akl AEA 0% F4 F=

[e)

= .

;ar

=9 Ax F4s Fgelst

2. AAAEAM 95 #d #HA

we

EXEELE

L=
24 9y

M

7t 4534d AR 2E 24& 9% RT-PCR

- RAW 264.7 v}$-2= A AHEE 10% FBS, 100 unit/mle] AUA A} ~EEvlo]ilS
&3s= DMEM ®1 %9} 37°C, 5% CO; 2714 6 well plated] 5x10°/well® HF3 5 2
A ZF Al A LS. o] & NO synthesis mitogen® & 220]:= LPSE  H]-F%E(Non
mitogenic group)S A3 U welld] 05 pg/mlsEz2 1A 308 5<F 23] NO
synthesisgE F=3tA=. A 80% +4 F==2 50, 100, 250, 500 pg/ml, 33F&E
G46-52-12P (N-trans-p-caffeoyl tyramine)< 5, 25, 50 uM, 3}g+= G46-52-14P

-
X

N
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(tribulusamide D) 25, 50, 100 pM¢] T== A g3l 24/\]{ Hl &,
A=A & trizol?} chloroformE %Y ©] RNAE & 3ta F
A 34921 Superscriptlll (Invitrogen)E AF-&3}4] Oﬂ;d/\} Oﬂu]z_ Hkg-of 23] cDNAE
g41st. RT-PCR (Reverse Transcriptase Polymerase Chain Reaction) 272 95T 1%,
60C 1+, 72T 1+ 30%E 30 cycle ®FgA1AH DNAE S3HA & AHF #4& 95y
cytokine¥} ™ ZEt Al GAPDH primerE o] &3t Fdxte] wd oA s

agarose gel “golA H]aLgh

Y. dF5#¥ Cytokine E FEFWE TARJAAY AAZ oA 84 EHE AT
Enzyme-linked immunosorbent assay (ELISA assay)

- A8 AT WHe| o Al=m7F AEE RAW 264.7 vl A MET A A2 A5 Hol A
d35#H cytokine?] TNF-a, IL-6, IL-103% 93598 #oAxk2] PGE.E ELISA assay
kit (Z+Z} ebiosciense, R&D systems)& ©]-&3dlo] 1 &35 =43},

o G5us #d g A4 oA 84 £ S 93 western blotting

- A dd B4 2E HoRE AREE AYd RAW 2647 vk~ diAAEZFE PBS
2 A3 % lysis buffer (50mM Tris-HCl, pH 8.0 with 150mM sodium chloride, 1%
NP40, 0.5% sodium deoxycholate, 0.1% sodium dodecyl sulfate)oll &ajA71 % 13,000rpm
oA 207 HA EElete] d@WES FEele] ARG AFE @WdES SDS-PAGE
(sodium dodecyl sulfate polyacrylamide gel electrophoresis)E ©]&3le] A7|F% F
polyvinylidene difluoride membrane® 2 ©]& Al 7. membrane< 5% skim milkES ¥ 3}3}+=

TBST= blocking 3+ 3 1x} A9} 2} d-Ao wk3A]# ECL western detection A]2Fo.
2 dete duwdS e

3. 2HA FEE AXY 495 &Y 2%

7 AR 28 ARE AT dge vEE 4T &4 ¥}

= 34X} 20%EtOH

W

-
da
=

Z 3 X} 20%ELOH

-
r
=

ICS50 > 400ug/ml

0 -
5
o - ——

LPS{+)  LPS[} 50ug/ml 100ug/ml 200ug/ml 300ug/ml 200ug/ml

NO (uM)
cellsury iv al rate(%o)
[5] e =3 o ;
= (=] (=} (=} =

=

control  S0ug/ml 100ug/ml 200ug/ml 300ug/ml 400ug/ml
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o
-
=

X 40%EtOH

W—.

Z 2{ Xt 40%EtOH

20

et
v
=

IC50 =400ug/ml

LPS[+} LPY-}  S0ug/ml LOOugij 200ug/m] 300ug/ml Mllugfml

—
=
=

-
=

MO (uh)
=)
=

»
cellsury ival rate( %)
o
=

[E I
=2 = =

control S0ug/ml 100ug/ml 200ug/ml 300ug/ml 400ug/ml

o
-
=

E 2 X} 60%EtOH

}\,—/

H2{ X} 60%EtOH

ot
[
=

IC50 = 400ugml

NI

LPS{+)  LPS[-) 50ug/ml 100ug/ml200ug/mi300ug/mi400ug/ml

NO (uh )
iy

o w2

= =2 =

cellsury ival vate(")

[E I
= =

=

0.5ug/ml LPS{05ug/mi) treat control S0ug/ml 100ug/ml 200ug/ml 300ug/ml 400ug/ml

-
w o
o o

Z 2 X} 80%EtOH

1.1,

LPS{+})  LPS[-) S50ugfml 100ug/mi200ug/mi300ug/ml300ug/ml

Z Xl 80%EtOH

/_.

-
o«
=1

IC50 : 242.72ug/ml

-
-
=

NO (M)
&
[~ )
[}

cell sury ival rate(%o)
L -] ;
[ =R~ ] (=]

=

control S0ug/ml 100ug/ml 200ug/ml 300ug/ml 400ug/ml

2% 96. The inhibition of No production by RAW 264.7 cells by 7. terrestris Ethanol extract.
RAW 2647 A Eel AeA dets s=d = Agste] FANO)IZAE S gl &
A Ae A 20, 40, 60% o EE FEES A9 LPSE AHst FAguixatel vs) I &
dol yEtuAl & v Aeat 80% ol ee FEES ICx #hol 242.72ug/ml=E 95 Al
7 e AR BAEAS.

X
il
i

Y. A F2E 1A 28E ¥4

ofN
et
oX,
okt
)

Hexane MTT result ——raw 264.7
40 1C50 > 100ug/ml
50 =35.95

35 IC50=35.951ug/ml 120

30
g5 .E ) 100 — — - -
= =
5 20 .E% B0
=15 28 60

10 ]

= & 40

L ——— ,-7 2 20

LPS(+) LPS(-) 25ug/ml S0ug/ml  100ug/ml &
LPS(0.5ug/ml) LPS (0.5ug/ml) treat control 25ug/mil S0ug/mil 100ug/ml
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Dichloromethan MTT result
40 .
35 IC50 = 25 ng/ml ——raw 3264.7
120 1C50 = 100ug/ml
30
100
g 25 E -
E’r 20 E E 20
Z 15 28 o0
10 2%
s IR L
o R — 20
LPS{+) LPS(-] 25ugiml Soug/mil 100ug/mil o
LPS{0.5ug/ml) LPS(0.5ug/ml) treat control 25ug/ml 50ug/ml 100ug/ml
Ethyl Acetate MTT result
B = =2 —t—raw 2647
35 IC350 < 25 ug/ml — T
30
g2 5.7 S~
':T 20 E T 80 ¥ -+
B <
Z 15 2 5§ &0
10 C
. - E ‘E—g' 40
. M . E N N g
LPS{+] LPS{-) 25ug/mil S0ug/mil 100ug/mil 5
LPS{0.5ug/ml) LPS(0.5ug/ml) treat control Z5ug/ml S0ug/mil 100ugfml
Buthanol MTT result
e S T ——raw 2647
83 ‘ 2t = tilugim 120 1C50 > 100 ug/ml
30 1
100
525 - 5 "“—-—-_._*____.—-—i-—-—'-"
= 20 - 5% =0
=1 = 2
=323 | 25 s0
10 - g%
X | E= 40
0 |7 — | H— % 20
LPS(+) LPS(-) 25ug/ml S0ug/ml  100ug/ml B
LPS{0.5ug/ml) LPS(0.5ug/ml) treat control 25ug/mil S0ug/ml 100ug/mil
Aqua MTT result
40 -
- 1C50 = 100 ug/ml ——raw 264.7
20 | i 1C50 >100ug/ml
g | -E _ 100 0-._______"_______‘_§
5=' 20 ‘ -E E 80
s 1 &5 60
10 - 25
= ‘ 2 40
o +— —— € 20
LPS(+) LPS(-) 25ug/ml  Soug/ml  100ug/ml &
LPS{0.5ug/ml) LPS [0.5ug/ml) treat control 25ug/mil S0ug/ml 100ug/mil

19} 97. The inhibition of NO production by RAW 264.7 cells by 7. terrestris fraction.
EEL V|SAES 2937 93 bioassay-guided isolations 3§37 Y8 =
I ]-

< 5% 9 fractions ©]-&3ste] U2 ML RAW 264.7 A E

9] A (NO)EA S 3Hels] 2 Z3} np-hexane, dichloromethan, ethyl acetatedl] A <5< #|
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o AHx F2E 22 294 3495 €4 9t

G46-39-2 G46-39-2
15 1€50 > 100ug/ml
16 1 150 > 100ug/ml
14 A 120 4
— 12 S oo
Z 104 25 5
= | E® |
2 5 2E®
4 28 604
| 25
2 =2
27 _ £g
U o
1 ] LPE{-) 25ug/ml  50ugfml 100ugfmi = 20
0
LP5{0.5ug/mil) LPS{0.5ug/ml) treat —r 100
G46-39-3 G46-39-3
18 4 1C50 > 100ug/mi
16 1
1C50 > 100ug/ml
14 | i ug/
— 12 = ;
ERtR g _ o
g 54 2 £ =0
¢ B o
4 o a o 60
a4 BT o
ol i : t ™
] 20
LPS{+) LPS(-) 25ug/ml  SO0ug/ml  100ug/ml =
LPS{D.5ug/ml) LP5{0.5ug/ml) treat ]
control 25ug/ml mil
G46-39-4 G46-39-4
18 q 1€50 = 70ug/mli
16 o 1C50 > 100ug/ml
14 120
_ 12 1
Z 10 4 g R
6 E-
4 2 E 60
z £58 u4n
G . mim B - ¥
v -
LPS{+) LPS{-) 25ug/ml  S50ugfml  100Dug/ml = 20
LPS({0.5ug/ml) LP5({0.5ug/ml) treat 0
control 25ug/ml 100ug/ml
G46-39-5 G46-39-5
S5 150 < 25ug/mi
18
18 - 1C50 = 40.85ug/ml
14
F 12 § 1m0
2 10 4 2.
= 28 =80
= & a B
85 o
4 1 R
2 4 - o
3l e WM L. e ™
] 2
LPS(+] LPS(- 25ug/ml__ 50ugfml _ 100ug/ml = i
al I
LPS(D.5ug/ml) LP5(D.5ug/ml) treat contol
G46-39-6 G46-39-6
1C50 < 25ug/ml
Fii]
1 4 1€50 > 100ug/mi
16 330 > 100ug/mi
51 g 12
3 10 2 = 150
S 34 3 S 140
5 S 5 120
4.5 a5 100 4
3 29 B0
o - e . ﬁ —— = ]
3 40
LPS{+) LPS{-)  25ug/ml 50ug/ml 100ug/ml ¥ 20
0
LPS{0.5ug/ml) LP5{0.5ug/ml) treat pa— 1000/l
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NO{uM)

G46-39-7

%= 1C50 < Bug/ml

10 1
8
B
2
21 M o N

Relative population
% of control)
@
a

G46-39-7

1C50 = 92ug/mi

40
-
LPS(+] LPS(-] 25ug/ml  50ug/ml 100ug/ml -
]
LP5{0.5ug/ml) LP5{0.5ug/ml) treat aitrel 250/l soug/ 1
20 1€50 = 100ug/mi
18 4 1€50 > 100ug/ml
16 4 120
14 o
g 12 1 5 1004
2 10 4 =S
2 s s T
| 28 G0 o
| g5,
il TS : g ¥
7] I
] LPSi-) 25ug/ml  S0ugfml 100ug/mi o= <
0
LPS5{0.5ug/mil) LPS{0.5ug/ml} treat control
%g 5| 1C50= 61.35ug/ml
| T _ 1€50 = 85.06ug/ml
14 4
%‘ 12 4 E __ oo
g %] 29 g
E 5§ | aE
j | 2% E0 4
S - 22
o 5
i LPS(-)  25ug/ml SOug/ml 100ug/ml £ 2
LP5{0.5ug/ml) LPS{D.5ug/ml} treat 0 ol
20 1C50 < 25ug/mi
18 4 - 1C50 > 100ug/ml
16 160
14 4
= s 140
g_ 10 4 i g 120
| £
s 2 EE 100
g8 8
ol U8 &0
2 e
o - B < = &_ é £ 4 x
LPS{+] LPS{-) 25ug/ml  SOug/ml  100ug/ml B 20
0
LP5{D.5ug/ml) LPS{D.5ug/ml) treat control
20 4 1C50 < 25ug/ml
18
= 1C50 = 84.%5ug/ml
16 6D g/
14 e 150 4
2 e
= 1; i $ 81
R 202 100
2 5 S5 5
2 E E a7
0 o e ..:_*_.____I___. 2= 4p
=2 LPS(+]) LPS(-} 25ug/ml S0ug/ml  100ug/ml = 20
4 al

LP5{0.5ug/ ml) LP5{D.5ug/ml) treat
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G46-40-6
1C50 < 25ug/ml

G46-40-6

20
55 1C50 = 78.65ug/ml
16 120 ;
14 z
- O
g 10 22 =
g 8 2 s
= 8 T 28 8
o
4 2 5 40+
2 i - 5%
o - T = 20
=2 Logfs LPs(-) 25us/ml  SOusfml  100us/ml 3
LPS(0.5ug/ml) LP5(0.5ug/ml] treat
G46-40-7 G46-40-7
56 1C50 < 2Sug/ml
18
. . 1€50 > 100ug/mi
14
12 3 oo+
2 =
210 28w
o B a s
Z & B8 6
=
4 z ; 40 -
2 £
0 + = | —— —= = 2
2 Lpsis LPS()  25ugfml  SOug/ml  100ue/ml
LP5{0.5ug/ml) LP5(0.5ug/ml) treat con S0ugfml
G46-14-1 G46-14-1
20 4 1C50 >100ug/mi 140 | 1C50 > 100ug/mi
16 g 120 i
i I 5 F100 W
=12 4 g¢ 80 |
g $2 . |
] $£% w0 i
BE
== 40
4 & |
20 |
0 o |
LPS{+) PS[)  3.125ug/mi 6.25ugfml 12.5ug/ml 25ug/ml  SOugfml  10Dug/ml Lk I — ! . "
samrn 2Sugfmi635ugiml 12 5ug/ml 2Sug/mi
LPS{0.5ug/ml) LPS[0.5ug/mi) treat
G46-14-2 G46-14-2
20 - 1C50 >100ug/ml i 1C50 > 100ug/mi
16 s 120 ]i
- B |
- £ guoo | O\.f_;_i,__}——-i/l
= 8E gp
g s2 ]
8 | 3§ 60 i
=
s
4 g 40 i
20 |
ot — T T
Lpsi+) wpsf-]  3125ug/ml 6.25ugfml 12.5ug/m| 2sug/ml  SOugimi  10Dugiml o
santral - 312Sugimi 625ugim 125ug'ml 2Sug/m S0ugiml  100ugimi
LPS(0.5ug/ml) LPS[0.5ug/ml) teat
G46-14-3 G46-14-3
- 1€50 >100ug/ml 140 - 1C50 > 100ug/ml
- |
. 120 B
18 s |
S = |
. _gglnu | M
=12 30 -
g £2 oo
60
B4 2
e
o 40
44 3 |
0 |
o = .
LPS[+} wpsl)  3.225ug/ml 6.25ug/ml 1z.5ug/ml 2sug/mi  soug/mi  1oDug/mi 0 e - T 2 o
T contrd  3125ug/mi 6.23ug/ml 125ugiml 25miml Slugimi 1
LPS{0.5ug/ml) LPS{0.5ug/ml) treat
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G46-14-5 G46-14-5

1€50 >100ug/ml 140 1€50 > 100ug/mi

20
. 120
lE | I I I I
| I
=
4
g —

100 0——'*———’-—_._.—4-____.__.-—5
LPs (s} 1PS(}  3.1%Sug/ml 6.25ug/ml 125ugfml Zsug/ml  SOugmi  I0ug/mi

i
o
a

NOfuM)
Relative population
[%of control)
MoEom
o G oo

LPS(0.5ug/mi) LPS{0.5ug/ml) treat

G46-14-6 G46-14-6

1€50 > 100ug/mi 140 - 1€50 > 100ug/ml

120
16 | _I_—-é
312
[=]
ZE'
]

e 2 & re
— —— b 4 -4
ws+)  wesi)  3.azsug/ml s.2sug/mi 12.sug/ml 2sug/mi Soug/ml 1ooug/mi

s
=
a

Relative population
(% of control}
[ - )
S @ oa o

=}

3125ug/ml 6:25ug/ml 123ughmi  2Sug/m

LPS(0.5ug/mi) LPS(0.5ug/ml) treat

G46-14-7 G46-14-7

1C50 > 100ug/ml 140 4 1C50 > 100ug/ml
. g 1
16 | = -
% S100 .—“-’_'V"—H/.
5 2 &
g_u 8% a0-
E £% 60
g : ¥
R
]
20 1
o e 0 -+
LPS {4} 1PS(]  3.125ug/ml 6.25ugfmi 12.Sugfml 2Sugfml  SOugfml  100ugfml Sug/m
LPS[0.5ug/ml) LPS{0.5ug/mi) treat

G46-14-8 G46-14-8

1C50 > 100ug/mi 140 +

120
16 100 P—}-\._r——r"{.
1z 1
60
40
20 1
D ! ! "

wsi+)  wPs()  3.1zsug/ml 6.25ug/ml 2Sugiml 2sugéml  Soug/ml  IoDng/mi e

1C50 > 100ug/ml

NGEuM]
Relative population
% of control)
oa
=]

cantral - 3.125uglml 6.25ughmi 125uglml 2Suglmi  SOuglml 1

LPS(0.5ug/ml) LPS[0.5ug/ml) treat

G46-14-9 G46-14-9

1€50 = 74.70ug/ml 1C50 > 100ug/mi

20 140

16
12 I I I I I I

) 1} 3.125ug/ml 6.250g/ml 12.5ugfml 25ugfml  SOug/ml  100ug/mi

Nc(uMJ
Relative population
[%afmm'u -
BB o o O R
S o 5 o 4o a

a

28ug/ml §25ugimd 12 5ug/ml 25uglm

LPS(0.5ug/mi) LPS(0.5ug/mi) treat
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G46-14-10

G46-14-10

1C50 = 21.10ug/ml 140 - 1€50 > 14.15ug/ml
120 |
kS |
. & F100
12 ég - |
b+l 2 |
z -
23 a0 |
5£ |
E 40 i
20
|
Psi+) ) 3.125uz/ml 6.25ug/ml 1Zsug/mi 25ugfml snug.'ml l.wug}‘m\ 0 +— T
ug/mi §25ug/mi 12 Sug/ml 235
LPS[0.5ug/mI) LPS{0.5ug/ml) treat
G46-14-4C G46-14-4C
. 1€50 >100uM 140 - 1€50 > 100uMm
. 120
51 2 2100
2
s is
_5‘12 g § B0
%5 i35 @
52
# &
0
. LPS[+) L;[—) 3.125uM 6.25uM 125uM  25uM S0um 100uM o
3.125uM  625uM 12354M pLAT N § S0uM 100uM
LPS{0.5ug/ml) LP${0.5ug/ml) treat
G46-16-1C G46-16-1C
1€50 > 100uM — 1C50 > 100uM
e 120
2~ S I 3 —
= 3 gwn }-———x + r— v
12 2 30
g &2
£% 60
5
R
20
LPS(#) LPS- 3.125uM 6.25uM 12.5uM  25uM S0um 100uM a
31250M E25uM 125uM 25uM SouM 1
LPS[0.5ug/mi) LPS[0.5ug/ml) treat
G46-16-2C G46-16-2C
1€50 > 100uM 140 - 1€50 > 100uM
e 120
B =
- S §oo W—f
5
‘S’ 12 g g 80
= £3q
8
& 40
20
LPS[»} LPE[} 3.125uM 6.25uM  125uM  25uM S0uM 100uM 0 -+ .3 T L - -~ T —
LPS{0.5ug/ml) LPS{0Sug/mi) treat control  3.125uM Ul 12.5uM 25ulM S0um 100uM
G46-17-1C G46-17-1C
- 150 = 34um 140 - 1€50 > 100um
120
16 T L '§
- 33100
Z12 -2
2 g 580
%5 $3¢0
=
&
5
4 = 40
20
b — -
LPS(+}  LPS[} 3.125uM 6.25uM 12.5uM 25uM  50uM  100uM o = — - — - . -
LPS{0.5ug/mi) LPS(0.5ug/imi) treat mntrol  3.125uM M 12.5uM 25uM S50uM 100uMm
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G46-17-2C

1C50=74.18uM

12 I I I I I I

LPS{#) LPSH 3.125uM 625uM 12.5uM 25uM  50uM  100uM

140

==
=T
a o

NﬂIuMJ
Relative populaton
(% of control)
{ T =y R = 4]
[ R e R N =)

=]

G46-17-2C

1€50 = 99.63uM

ontrol  3.125uM

LPS{0.5ug/ml) LPS{0.5ug/ml) treat

6.25uM  12.5uM 25uM 30uM 100uM

19 98, The inhibition of NO production by extracts, fraction
on RAW 264.7 cells

s and compounds form 7. terrestris

- AYa FEEE FaAE 22 bioassay-guided isolationo] wel £ E 21F3 3=
5% 9 AT A4S 3k Ay B3 E T (G46-39-4, G46-40-7, G46-14-92] 3Fo] ML=
dol gl WA FdT &40l ¢S g 559 FdET G46-17-1C¢ 100 uM
MM FAS AA GH4ES BAoH UnA FE 4T A= AEFFo] gl W tellA &
AF asol BHEHA FtS
g YA FEEANA EIdd FEEZEY 95 4
150 5.
G46-5-1C G46-5-1C
= | 1C50: 46.1250M H
o SN -
15 i §1lﬂ :
. = 90 ~—" ' $
St ‘ 3 m
% 5 é 20 -
M = W __ =
LPs{+) LPS[) 6.25uM 12.5uM  25uM  SO0uM  100uM 10
0.5ug/ml LPS(0.5ug/ml) treat 10 - control 625uM 12.50M 25uM  S0uM 100uM
150 - ¥ 8
G46-7-1C G46-7-1C
20 - 130 -
‘ IC50: 38.645uM] £ 11
] -
15 i % oy §-...._._,.—-—- * Y———y
g 10 - T 70 -
- &
S s | é 50
| I
0 — — =
LPS[) LPSIJ 6.25uM 12.5uM 25uM  50uM  100uM 10 - . ‘ . . .
0.5ug/ml LPS{0.5ug/ml) treat 10 - control 6.25uM 12.50M 250M  S0uM 100uM
150 52.
GA46-52-14P G46-52-14P
20 130 -
~‘ IC50:22.996uM £ 170
15 1 A B
_ ‘ 7 %0 W\‘
= 10 3 70
o 3
z 5 1 E 50 -
7 ‘  wm I [ N 7 30
LPS{+) LPS[) 6.25uM 12.5uM 25uM  S50uM  100uM 10 - ‘ . . .
0.5ug/ml LPS{0.5ug/ml) treat 10 - contral 625uM 12.5uM 25uM  S0uM 100uM
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150 G46-8-4C
G46-8-4C
5 i} ) 130 -
I ICS0 : 42.35uM =
20 - £ 110 -
s | g a0 - w"
= T 70 -
; - | : 0
= | £ s -
| S a0
0+ R - g
LPS(+} LPS{] 6.25uM 12.5uM 25uM  50uM  100uM 10- . . .
0.5ug/mi LPS{0.5ug/ml} treat 10 Conerol 62500 1250M 250M S0aM 100
150 _372-
G46-52-19k G46-52-19K
20 130 -
] 1C50 : 83.385uM -
s Fio
- | g 90 -
s W ‘ IR
= -
z e i=: 50 -
‘ I E
= 30 -
o E
LPS|+) lPSI] £.25uM 12.5uM 25uM  S0uM  100uM 10 1
0.5ug/mi LPS{0.5ug/ml) treat 10 - contral 625uM 12.50M 250M  S0uM 100uM
150 - -0
GA6-9-4C G15-1C
25 ) 130 -
l IC50 : 7.076uM .
20 - F1o-
o 1= ‘ ? 90 -
= T 7
E 10 } 1 1
= E s -
£ i 2 S0
sl S v
LPS[+)  LPS|) 6.25uM 12.5uM 25uM  50uM  100uM 10 -
0.5ug/mi LPS[0.5ug/ml) treat 10 7 control 625uM 12.50M 25uM  50uM 100uM
150 G46-52-12P
. G46-52-12P -
i 1C50 : 14.676uM i
20 | £ 110
A oHE | % % ' e
3 3
E 10 I £ n
= E s
Z 30
o == B g
LPS(+} LPS(] £.25uM 12.5uM 25uM  50uM_ 100uM B . ‘ . . .
0.5ug/ml LPS(0.5ug/ml) treat 10 control 625uM 12.50M 25uM S0uM 100uM
150 -11-
) G46-11-1C G46-11-1C
l 1C50 =100uM
— W
w45 ‘ '% 90 -
= = W
£ 10 } T
S E s -
Z 5 2 50
LPS[+)  LPS|) 6.25uM 12.5uM 25uM  50uM  100uM 10 -
0.5ug/ml LPS(0.5ug/ml) treat 10 - control 6.25uM 12.50M 25uM S0uM 100uM
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G46-102-1C 150 G46-102-1C

130

[
wn

=]
=1

N (u )

1 1C50=100uM
|
|
|
|

£ 110 W_‘
i %
“ i
50
| S B = 30

IPS(+) LPS[) 6.25uM 12.5uM 25uM  50uM  100uM 10
0.5ug/ml LPS{0.5ug/ml] treat 10 control 6250M 125uM 250M S0uM 100wM

cellsnry iy al ratef

—
n
=

G46-102-2C G46-102-2C

% ] 1C50 : 46.560uM
|
|
|
|

et
Fas
=

20

1.1,

LPS(+]  LPS-) 6.25uM 12.5uM 25uM  50uM  100uM 10

-
—
=

1

N {ub1)

50
a0

cellsary iv al rate( o)
=

0.5ug/ml LPS(0.5ug/ml) treat 10 control 625uM 125uM 25M S0M 1008M

18 99. The inhibition of NO production by 7. terrestris isolated compounds on RAW
264.7 cells

- A FEEAA YT EE 10FS ol &k tAAIES RAW 2647 A2 A<
(NO) &< elal A3 G46-5-1C, G46-7-1C, G46-52-1, G46-8-4C, G46-9-4C,
G46-52-12P, G46-102-2C7F 5 9Al &5o] Wetskal, olF G46-9-4C, G46-52-12P° A
FdS BH7F T AR YE.

e

3. 28 A 80% A FE=H AHANAN E£2E FEEZY FHT A

. ARANN FEAEY B A4

- AR 10 keol 80% olEreS 7}a}
Holx 5%AA 673 gol olge *
dezzig, dde s, Yeew

- e BYES AN FUAA S8 FEES AYx, A (G46-3-1), HER
2olE (G46-3-2), SO ElOlE (G46-3-3) F2E& Aurd 29 Azrelzs

nm« :
m{n

A A S

- Z47to] AEIEO sl A A, Sephadex LH*2O RP-18 Z¥ =A=ZwlE 1)z
MPLC % prep. HPLCE A &35t 14 T2 &4 sFES 4dAS. oF53dTE 45 5 &
o] 3% fFaIstE 2%S AAsY compound 1 (N—trans—p—caffeoyl tyramine),

compound 2 (tribulusamide D)= YEFH (29 100).
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Tribuli Fructus 80% EtOH ext.
(G46-2-1 (673.59)

l

n-Hexane ext.

O16.3.1 (40 Aqua layer
e ( g) | CHCI, = Chlaraform
‘ ] CHCl; = methylene chloride
MeaCH = Methanol
CH,Cl5 ext. Aqua layer ngg ;E;:j{'ﬁi‘;‘:‘m
G48-3-2 (10g) | H,0 = Water
EtOAC ext. Aqua layer
G46-3-3 (8.1g)
Siica gel G.C Buthanol ext. Aqua layer
CHEly : MeOH Condition G46-3-4 (81g)

G46-51-1 - (G46-51-6 G46-51-7 ... G46-51-13
Sephadex LH-20 C.C.
CHCl - MeOH 1:1
346-52-1 — GA6-52-5 . G46-52-12 .. G46-52-14 ... G46-52-19 ---G457L2721

Predipitation On CHCls |

Compaound]
G46-52-12P

% 100, AHA FEEEZHEH compound 13 29 F&, 8w

| Precipitation (In MeQH)

Compound2
G46-52-14P

13 101. Compound 1, G46-52-12P (N-trans-p-caffeoyl tyramine)®] %

HO

HO

NH

OH

19 102. Compound 2, G46-52-14P (tribulusamide D)2 +=%

h oy

= 99 F

74A]

G A3} E N-tfrans—p-caffeoyl tyramine 3 tribulusamide D

bioassay-guided isolationd] W FEEZEE v HYow, J4d= Ao A

o rle

Hol FEF A AL diF AT E AP
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4. AH A

FA FEEYN FEERY invitro FEZE 843 A8 Ay

80%

7F. AH A 80% =4 FEEHN FEEZF 259 NO synthesis A &3

Ethanol extract of Tribulus terrestris (ETT)

N-trans-p-caffeoyl tyramine Tribulusamide D

30
5,
0
5

NO (uM)

10
5

o
LPS (0.5pg/ml) -

ETT  (ugml) 0

L-NMMA  (uM) ©

NO (M)
NO (uM)

LPS (0.5 ygiml) LPS (0.5 pgml) -

Compound  (uM)
L-NMMA (M) 4] v} 0 0 0

25

s0 100 o

Tribulusamide D (uM) O (]

x
5
2.
15
10
5
ilna :
5 25 50 0

0 S50 100 250 500 ©

L-NMMA [T o (] [ o 100

-] o (] [} o 100 100

a3 108.

Effect of the Ethanol extract of 7. terrestris (ETT) and its compounds
N-trans—p—caffeoyl tyramine and tribulusamide D on NO production in RAW
264.7 cells. After stimulation, RAW 264.7 cells were treated with 50, 100,
250 and 500 ug/ml of ETT, 5, 25 and 50 uM of N-t#rans-p-caffeoyl
tyramine and 25, 50 and 100uM of tribulusamide D in the absence or
presence for 24 h. NO assay was performed by Griess reagent. L-NMMA:

NG-Monomethyl-L-Arginine 1is known to an inhibitor of nitric oxide
synthase.
- RAW 2647 AlEo AHA 0% +4 F=E(ETT)H AHA 33HE<l N-trans—p- caffeoyl
tyramine¥} tribulusamide DE * g3l A5 &S NO assay= gQls] 2 A3} 5
o]FH o2 LPSE AHEg FAddxael vls] F33g NO A4 o] iy« Zigi

e o
tyramine), 100 uM (tribulusamide D)<
G54

z} *‘ﬂ 500 pg/ml (ETT), 50 uM (N-{rans—p-caffeoyl
NO 4 gAAQ Fdxa"2d L-NMMA<]

F7F T Ao dEd.

EEERERE

M5 EabE e oM gEolA

Y. 282 80% F8 FEEH wEEE 2% AESA HUt
Ethanol extract of Tribulus terrestris (ETT) N-trans-p-caffeoyl tyramine Tribulusamide D
20+ 1204
P |
0 | - 'od
237 LH 25 |
FE g-?.' | FT 1
i - i .
Sk o ] 2
g:’ ” oy 85\“\ a0+
® s ml
LPS (0.5 pg/mL) + = |
& confrol  SOygiml 100y giml  250ug'ml  S00yg'ml Compnu, (M), 9 o
L-NMMA LMy 0 0 0 o 100
% 104. Cell viability was determined by the MTT assay. Cell proliferation of RAW

The

Is

264.7 treated ETT increases in dose dependent manner.

proliferation of RAW 264.7 cell treated N-{rans—p-caffeoyl

stable but tribulusamide D slightly decreased. Results of the experiments

cell
tyramine
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were the mean values of three independent experiments and are shown as

percentage cell viability compared with the wviability of untreated control

cells.
- RAW 2647 Ao AHA 0% T4 F=& (ETDH} AHA =<2 N-trans—p
—caffeoyl tyramine¥ tribulusamide D& A glslo] MESA MTT)S s = A3 3}
A=Y AFde T MEsdol YEUA 2 vt AR 80% T FEEY AR

Al

T EA R AEFA &eol dv As IS

B A S

A 80% FH FEEY HAMAEAANYg A T4 27

Ethanol extract of Tribulus terrestris (ETT)

.

200+

150+

Cell proliferation
(% of control)

Control B0ugm| 100pgm| 280pgiml $00pgml

19 105. Effects of Ethanol extract of 7. terrestris (ETT) on cell proliferation of
treated with ETT at wvarious

primary splenocytes. Splenocytes were

concentrations. Cell proliferation of splenocytes was determined using the
MTS assay. The proliferation increased in dose dependent manner. The
bars represent the mean = S.D. of three separate experiments.

- RAW 264.7 AlZAA A#H A 80% T4 FE2ES °]&3te] MTT assays 333 239 &
T oEA o R MEFAO HAHINS. WAAMEY FAY AT FAdAE el
w7 g8 AEAR FH FEFES v v F oA FE3F splenocytesES B3l AE T2 &
TS A B A HFAAENME s EH R AT dojds AT F U
. o2 dAHer HAHA T4 FEEC WILES v HFAAELE ST SEN
HAS E5% 7H L o5 s+

g FAE71d A+ 1: 9539 Cytokined] #FAA T3 E4
Ethanol extract of Tribulus terrestris (ETT) N-trans-p-caffeoyl tyramine Tribulusamide D
Lo DT | TV e
L0 Lo Lo
TNF-o (R  — — — | Uy - - — —
CAPDH | s T cAPDH
LPS (0.5 pg'ml} - + * + + + + LPS (0.5 pgimL) . " LPs (0.5pg/ml) - * * * + *
ETT  (ugml) 0 0 50 100 250 500 O Compound (M) 0 0 % 80 0 Fribuinpamide D) (i) B 0. 26 80 AP0 0
Rexa oM e @ 9 g 9 9 38 Dexa @M o 0 o 0 0 25 Dexa e 0 0 @ 6 =5

131 106. Effects of Ethanol extract of 7. terrestris (ETT), N-trans—p-caffeoyl tyramine
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and tribulusamide D on the expression of inflammatory cytokines mRNA
RAW 264.7 cells. (A) The representative gels of IL-6, I[L-10 and TNF-a were
assessed by RT-PCR analysis.

- vk A A EFQA RAW 2647 AIEE ol &3l d5dd FAAE ez FHA

1y JAsS AHE7] 93] RT-PCR A3dS AAS A3 Az 80% 48 F==

(ETT)¥ A#HA Fa8= 22 N-trans-p-caffeoyl tyramine®} tribulusamide D Al 55 # &
gk ol Al IL-6, IL-10, TNF-a¢] #deo] g EHo R st Ao #EHAS.

- g =3
ob, 28714 4F I : 9% #¥ Cytokine?] @9 d 23 £4 (ELISA assay)
Ethanol extract of Tribulus terrestris (ETT)
15000~ 1400
140004 1200
- 120004 - —
= E
B E ®
: : :
b - i
4 W 4 Z
20004 L3
2000
0
LPS (DSpgiml) - + + + & & 4 LPS [Lipgiml) - & % LN T S LPS (DSpgml) - + + + &+ & 4
ETT jpg'ml] @ @ 50 100 250 500 O ETT pgiml) @ © 50 100 250 500 O ETT [pg'ml] @ © 50 100 250 500 O
Daxa WM} © © © © ©0 O 25 Dexa M} © © © © 0 O 25 Dexa WM} © © © 0 ©0 O 25
N-trans-p-caffeoyl tyramine
%
1~ =
g i g
7 " =]
:i I I | |
l I l -
LPS tUSugmL) LPS tD5ungnL) LPS (0.5 ug/mL)

Compound (M) © 0 5 25 50 0 Compound (M) 0 ©0 5 25 50 0 Compound (M) 0 O 5 25 50 0
Dexa (WM} © 0 0 0 0 25 Dexa WMy 0 0 0 0 0 25 Dexa (uM) O 0 4] ] 0 25
Tribulusamide D

20000+ 1000= 1000
= ’ml T = g
E E
3 w‘ 2 2
= s 5
] - e Y
o “‘”‘ 5 z
= F
£00-
LS (0Spghmt) <+ & F 4 F LPS DSpgiml) - &+ & 4 LPS [Spgiml) = # # + ¢+ %
Tribulusamide D [pM} © 0 25 50 100 0 Tribulusamice D [yM] 0 o 25 50 100 o Tribulusamide D [pM} © 0 25 50 100 0
Dexamethasene [pM] 0 o o o o 25 Dexamethasene (UM] 0 o [} ] 0 25 Dexamethasene [pM] 0 o o o o 25
1%} 107. Inhibitory effects of Ethanol extract of 7. terrestris (ETT), N-trans—p

R R ES

—-caffeoyl tyramine, and tribulusamide D on the production of IL-6, IL-10
and TNF-a in medium of LPS-stimulated RAW 264.7 cells. Results of the

experiments were the mean values of three independent experiments.

Compound: N-frans—-p-caffeoyl tyramine, Dexa: dexamethasone.

1l &

O
=

-
LY

filo
i

e

uy &)
=1

)

(el
12

ofr

3L

LS olF

o]}J

21 RAW 264.7 A 5o
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HR7] 98] ELISA assays AA|st 23 A#HA 80% T4 FE==(ETT), N-trans—p
—caffeoyl tyramine¥} tribulusamide D A5 & A &gt oA IL-6, IL-10, TNF-a2] =&

o] ¥E EHOR Fasts FFo| B

l

uﬂ

v, 24714 dF I : COX-2 §AA &d 24

Ethanol extract of 7Tribulus terrestris (ETT)

10—

—_—
o
w9
L —
_—
o ) 5
cox-2 2
1]
s
GAPDH s .
=
5
LPS (0.5 pa/ml) - + + + + + - o 24
ETT (pgiml) © o 50 400 250 500 ©O
Celecoxib [(ph) o o o o o o s 0=
LPS (0.5pgiml) - + + + + + +
ETT (pg/mi) © o 50 100 250 S00 O
Celecoxib (pM) o o o o o o 5

N-trans—p-caffeoyl tyramine

CON-2 mRMA
[densitometric units]

[

LPS (0.5 ug/mL) - + + + + +
Compound  (uM) 0 0 5 25 50 0

cox2 TS
cAPDH R i~

X i -
Celecoxib (M) © ©0O O © 0O 5 EP8  {0Sugml) F = 2 X 3
Compound (uM) 0 0 5 25 50 0
Celecoxib (uM) 0 Q 0 0 0 5

Tribulusamide D

)
-
[
L
-—
>
-
cox-2 E—— :
g
GAPDH = 3
1]
LPS (0.5ugiml) - + + + o
Tribulusamide D [ph) o o 25 50 100 o
Celecoxib (uM) O o o o o s
LPS (0.5 pgiml) - + + + + +
Tribuluzamide D (pM) {v] o 25 B0 100 v]
Celecoxib [y o v] o o (a] E

19 108. Effects of Ethanol extract of 7. terrestris (ETT), N-trans-p-caffeoyl

tyramine, and tribulusamide D on inhibition of COX-2 expression in RAW
264.7 cells. The RT-PCR and quantitative densitometric analysis of COX-2
mRNA expression. Data are expressed as the means®S.D. where P<0.05

was considered statistically significant.

- RAW 2647 Ao AHA 0% 4 F==(ETT), 2HA 38 =2 N-frans-p-caffeoyl
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tyramine¥ tribulusamide DE A @&t COX-25 RT-PCRE %3] #xxe @df-E=S
gols] ¥ A3} controldl GAPDHSF ¥l S w F% o/E4 02 mRNA 4o #4d)

= o] B,

T

Ab ZAE71A AF IV COX-2 @93 &g £ (western blot analysis)

Ethanol extract of 7Tribulus terrestris (ETT)

300+
°
= =04
el
L= il
-
cCOX-2 | e | =
0 e
= 150
5 @
- 100
5
LPS (0.5 pg/ml) - + + - + + + m sa4
ETT (pgiml) O O S0 100 250 S0D0 O
Celecoxik [ph) (=] o o (=] o (=] s
LPsS (0.5 pgiml) - + + + + + +
ETT (pgfml) o o S50 100 250 S00 O
Celecoxib (pM) o o o o o (] s

N-trans-p-caffeoyl tyramine

COX'2 | A S— - & ’ I ""i ” i
: o4
B-actin | —_— £ el
LPS {0.5 pg/mL) B + + + + + s
0 "U:

5 + + + +

0

COX-2 protain

[densitometric units]

Compound (M) 0 0 5 25 50
LPS (0.5 pg/mL) - +

Celecoxib (M) 0 a 0 ] 0
Compound (uM) [s] 0 5 25 80
Celecoxib (pM) (1] o 4] 1] o

Tribulusamide D

°
]
=
CORD [ o e v s | 3
7]
pB-actin |——-—_——l _§
LPS (0.5pgiml) - + * + * + 1
Tribulusamide D (pM) o o 25 50 100 o g
Celecoxib {uM) O o o o o 5
LPS (0.5 pgiml) - + + + + +
Tribulugamide D (uM) 0 o 25 s0 100 O
Celecoxib TRTLY - o o o o s

13 109. Effects of Ethanol extract of 7. terrestris (ETT), N-trans-p-caffeoyl tyramine,
and tribulusamide D on inhibition of COX-2 expression in RAW 264.7 cells.
The western blotting for COX-2 and quantitative densitometric analysis of
COX-2 protein expression. Data are expressed as the meansxS.D. where
P<0.05 was considered statistically significant. celecoxib: COX-2 specific
inhibitor.
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- RAW 264.7 AlXEe] A#HA 80% F+4 FE=Z(ETT), 2HA 33E<2 N-trans—p-caffeoyl
tyramine¥} tribulusamide DZE *g]sle] COX-29] wula W& +=+S  western blot
analysis o= &Ql3] H A3} control?! B-actino] 43| COX-29] @dYgo] F% oF
Ao FHashe Aol

=}

=

o

it

of, ZH&7|A AT V : PGE:d @¥d Td5FE 4 (ELISA assay)

Ethanol extract of Tribulus terrestris (ETT) N-trans-p-caffeoyl tyramine Tribulusamide D

2000
1400
1200 | .
1000 2000
300 - .
600 15000
400 5004 10000
a0 T 5000
ol I | b | it =
+ - - *
5 25 50 0

PGE: (pg/ml)
PGE, (pg/mi)
PGE: (pg/ml)

o
LPS [(05pgml) - + + + + + . LPS (0.5 pgimL)

-
ETT (ugimi)  © o 50 400 250 500 O Compound  (uM) o] 0 Tribulusamide D (uM] © 0 25 50 100 (]

ERemslinil e B gu et S Celecoxib (M) 0 © ©0 © 0 5 Checewh (M 0 o e 8 Bl &

LPs (05pgiml) -

18] 110. Effects of Ethanol extract of 7. terrestris (ETT), N-trans—p-caffeoyl tyramine,
and tribulusamide D on production of PGE. in RAW 264.7 cells. Results of
the experiments were the mean values of three independent experiments.
Data are expressed as the meanstS.D. where P<0.05 was considered

statistically significant. celecoxib: COX-2 specific inhibitor.
- RAW 2647 Ao A#A 80% 4 FE==(ETT), N-trans-p-caffeoyl tyramine¥}

tribulusamide DE #83le] COX-29] downstreamo] S+ PGE.o] @z Hle =S
ELISA assay=® Q13 A3 F& oj&EH o=z 1 W do] faste AS #2#3)
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Sigma)® THIS FLsA .

*.:_1545‘3 6538 ® 7 SD rat¥} Lewis rat % 1307150g (L@ A Enfo] o k) A}
= 10 kcal% fat (TD 06416, Harlan Teklad*h)E AF&3 L, AFSA &%= 2242T, %

T 50£15%9] AS FA Od 84 % 8A 7|F o & dto] 12417 Fr| 2 HekS up

AHATL F A= 39S

o] F1 ﬂﬁﬂ/\}i@r = ArEA A T S
AEY =YdES 372 £33 nFH NS im(intra-muscle) & & 50ul FAFstY] &S w3
NE4d < MIA% e EHde &/MF AYE T #FHHd W FAF (intra-articular

g

injection) St

MIAE Fagol Z2F 1, 2, 3 mge] F%7F HA &8lste] s &4 F 50ul¥ 26gauges Al
|3t FAFSt L FEEkA e 9F #A-e 50uld BHSHRTE FASY #E G fato
AR s55 27 9 2¥Y Img 59 MIAZ FARste] AEFo 9 HAAHA7E A
Asl7] skl & 7+ 1, 3, 7, 100 FHAHE G| Positive =2 celecoxibE F ol &}
of 485 WA+ (19 111)

3day 7day 14days

S L

s=821
MIA 1, 2, 3mg/50ul Micro CT system 1172 &2l
infra-articular
Injection s
\'

d

of2 0]

| 4 i ¥ { |

MIA | I | | | I
1mg/{;0ul Day 0 Day 1 Day 3 Day 7 Day 10
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- MIA FA4F ¥ 149 59 #1847 Holg A R3S 4 A3k, 307 RFo] 1Y
AA L F o Bxo] Zrtatglon (% 30, 19 112) 39, 79, 14¥ AFS MIAY%
w7} Z7}st) L dH] frelatA Aol e (5 31, 18 112)

# 30. MIA %= W& 0, 3, 7, 1449 §F A7] W3t (LE8F - 4% A4 Ho])
@429l (mm) 0 3¢ 7Y 14¢
=T -0.03£0.03 0.04£0.03 -0.01£0.03 0.03+0.01
1mg/50ul 0.01£0.03 0.64+£0.1 0.1£0.04 0.05%+0.03
2mg/50ul  0.04£0.05  0.76+0.17  0.23£0.06  0.11£0.03
3mg/50ul 0.05£0.01 1.13£0.14 0.32£0.12 0.09%£0.03
¥ 31. MIA %9 & 0, 3, 7, 1499 A5 W3
@49 (2) 0 3¢ 7Y 144
o) = 145.5+3.2 153.0£4.0 178.0+4.7 206.7£7.0
1mg/50ul 145.3+£1.7 151.2+2.6 171.3+£3.4 205.3+3.7
2mg/50ul 145.5+£2.2 150.8+3.4 167.5+£4.2 197.3+£4.9
3mg/50ul 145.5+5.3 147.8+5.5 163.3£7.3 194.5+8.2
o Knee diametric/ swelling (Right — Left) LI A5 57 (%)
12 gl —&Ctrl
g -MIA Img/50ulia e
Eg"-s &-MILA 2mg/50ulfia g% | MIA 2mgi0ulia
g I] 06 -=-MIA 3mg/50ul/ia "SRR B
5@04 8.0% |
‘EE 02 40%
0.0 %,f‘——“”’ﬂ"‘ ~/
02 Days after induction of osteoarthritis " 4 Tmlg(day) 10 14 16
o 1120 MIA F4F 25 & B3R Alesrtg A e

- MIAE 1, 2, 3mg/50ul® FAFeE 3 Micro CT (Micro CT system 1172)& o] &3}o] 1¥, 3
U, 79, 1400 I AT gfzed] vis) FeA rERle) Bk MIA BRI ESSF
= Azke] AGFE o AAHUSS HAY F A (2Y 113).
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19 113. MIA A} 257 % Micro CT Image

- MIA Img FEE FAse]

ot

celecoxib&

= |
celecoxibE W] Fog4sE A (i 3

3 33, 1% 114).

[e1 o) SR
S A E=

= e

3 32 MIA s%0 W& 0, 3, 7, 14¥¢] ¥&

=
4739 Belg A

N

23}

@49 (mm) 0Y 34 74 14
FEL 0.01£0.02 1.24+0.30 0.56+0.15 0.02+£0.01
19 A 5

= o 0.00£0.03 1.60£0.21 0.22+0.04 0.08£0.02
391 7] 3¢

= o 0.05£0.01 1.64£0.09 0.30£0.11 0.04£0.02
CUES

= o -0.01£0.02 1.75x0.12 0.49£0.15 0.10x0.01

=
10Y A 5-¢

-0.01£0.02 1.25+£0.03 0.57£0.03 0.07x0.02

o
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- MIA Img =&

¥ 33. MIA %o W& 0, 3, 7, 1449 A= W3}
@9l () 0d 3Y 7 144
e 141.0£7.5 142.7+7.9 166.0£8.1 206.0+8.1
1017} H L
EEH; 1 144.341.3 149.1+2.2 171.7£2.7 211.3%4.5
=
3 # K-
e 143.0+1.5 147.1+1.8 171.0+1.9 213.7+2.7
CL T
o 142.741.3 144.842.0 169.0£2.2 211.7£1.9

142.7+£3.9 147.8+3.8 169.0+£3.9 209.0£5.1
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=
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a9 114, MIA A} 149 & B339 AlsS7Hs A3 282

FAFste] 2 & ZF 1, 3, 7, 10¥95FH Z#HA G Positive &2
celecoxibE F13 & Micro CT (Micro CT system 1172)& © , 7Y,
of A A Frato] v S¥d HEERE-9e Byt 1, 3AATE Fog AL A
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s
£l

2. MIA S E29S o] &3 #AMNA jn vivo B7}

- 65739 Lewis Ratg AFo] =& F£o=7 wjdsta sty + 7re Ay FHAA7}
TS5 HEs 3 @Ey P 372 83 vpH S imlintra-muscle) &2 50ul
FAFEIY] FES nHAZ U MIAE Img s52 Q8% &@do &/ Aus 53
#4 Wl 50ul FAF (intra-articular injection)d. % % & Y5y ZdEHA FE5E
200mg/kg, 400mg/kg, 800mg/kg®t FAHETOZ celecoxib A5 dFgon, wF
micro Computed Tomograph scan 3t¢] 92 o]u]x] = bone morphometry 45 %3}
e ¢ Ares HUHgh
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Bone Volume / Total Volume Bone Surface Area / Bone Volume
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BYT Sovdy Me.: BI4251
Firnal Repart

GLP EEfEA

MERZ - G46-43-1 2 Sprague-Dawley HEE CIES OE FASH SgAE

ABEEHZ - B1425]

= AEE D25 Good Laboratory Practice Regulations & 2530

SUH| A AR T
AEL RO EY A H 2014675 (20049 2B 128)

= “ECD Principles of Good Laboratory Practice”
Cirganisation for Economic Co-operation and Development, ENV/MC/CHEM(SENT
(as revized in 1997)

it 2= A
MBI ety

dome Pa e

U0 2| A
FoNyy Y 2
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ETT Study No.: BI4251
Final Report
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MEHES - B1425]

MU0 28AN AALIPTASEETE 2 HAEZOMM Ji@E AN 8 o
#0 ZTHSRL JEE GLP, AMEHNEHM, EUO2EAM0 HEZDSEHY
JEDEN M2td «ASE20H, 422 BAFBe ABHZLD F SHMYDWA
2AGHECH

HHSWOHY S AEHULE STHUTHN 208 2T= 0k ZOH
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BIT Siudy Ne.: BI4251
Fimal Report

o 2 4 g g 10 13 14

Diays afier dosing (day)

Figure 1. Body Weights in Male 5T Fams

_‘m -

0 2 4 B i 1] 12 4

Drays after dosing {dey)

Figure 1. Body Weights in Femals 5D Rats
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BTT Smudy No.: BI4251
Final Report

Appendix IV. Resnlts of the Preliminary Study
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3l 2% HB 5% ¥ & o=+
5 <, SprameDawiey (CIECDEDY, &+ 558, = 1ok

32 REEY
5,000 me 10 mLkz

33 moue
RoitEe 0nliko2 Sina HHE REXEE §o 8 (Ao SW)el HEE J8=E sgsnn
HTRHE SEHN FHE WHE FA0 ASSHH UM =5 FENCASUC 22 S22 8d
Sl = 1542 olat Bem TRAN ASIMA BaA30, Rel B = 402N ER SHSED.

4 AT

41 AbgrE: Atele HEFDT arech

42 wehBah mo B IR ARSEEE0 @4 25, FUE0 F¥EL 2FI 0L

43 #HgHEy

]
Dose o Auimal Dy alles ok
(meke) m T 1 3
1001 158 1641 1848
5,000
Femie 2001 1401 1638 1789
5. we

500 meke il MoiE Foh AESW Rod Jlels AZEct BRI W0l 2AN2 REEEE 500
mekr 22 SH&AC
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Study Protocol Version 1.0(2014.11.03)

CONFIDENTIAL

+ = UNKEAHA M AEE o0 B 80 O
ool 2 20f T
Nz Ze{RHE5 E(GSTEP-01)
=& Placebo, T EAIE
AE Adverse Events
ALT (SGPT) Alanine Aminotransferase: GPT
ALP Alkaline Phosphatase
AST (SGOT) Aspartate Aminotransferase: GOT
BUN Blood Urea Nitrogen
CRA Clinical Research Associate (F&AlE 2L El |9)
CRF Case Report Form
CRO Contract Research Organization
FAS Full Analysis set
HCG Human Chorionic Gonadotropin
HDL High density Lipoprotein
IRB Institutional Review Board (& 4FA| &AL & 2])
ITT Intention To Treat
KGCP Korean good clinical practice
NSAIDs Non-Steroidal Anti-Inflammatory Drug
LDL Low density Lipoprotein
PGART Physician's Global Assessment of Respanse to Therapy
PP Per protocal
RBC Red Blood Cell
r-GT Gamma-glutamyltransferase
TG Triglyceride
VAS Visual analague scale

Wash-out period

(o] A=H=

WBC

White Blood Cell

WOMAC Scale Western Ontario McMaster Questicnnaire Scale
CEEES e Yot 5
A LA SUSHE AL UGl oHE AL A AL
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Study Protocol Version 1.0(2014.11.03)
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Study Protocol Version 1.0(2014.11.03) CONFIDENTIAL
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Study Protocol Version 1.0(2014.11.03)

CONFIDENTIAL

m ANHEAY SEL
Screening Treatment Follow-up
AEE=S Visit 1 Visit 2 Visit 3 Visit 4 & HEE 9
—2F~ oY 0F(0Y 6T (52 125 (£5%) Ha Al
O &R 52l S 0
7|Z= m=AL Y a
ME AR 0 0
SHAs 3 O O O O O
dE 3 SoEE o]
g A O O
S gAY 0 0 0 0 0
Yol HAP 0 o) 0 o 0
X-ray (knee AP)® @]
CH&AE MEhd "ot O
FAEROHE 0
Cytokines B! CRP ZH” O 0
100mm Pain VAS on walking O @) O
WOMAC scale 9] @] 0]
PGART tH| 0 0
dl/EE o= A ¢ o) 0 0 0
o
@]
O

TN

5) Y Bk

1 &0 urine B HCG pregnancy test
A = Y& 2Y 7IHz 5+ Rt

6)
70 Cytokines 9! CRP
§) =7 22 A 2=

9y Follow up 2H=:

- 143 -




2. IRB

ol < & -
— 0 = ~ | %
ks o & oo
0 = ko o RO
I o < E = | B 3
Jo @l . 3 u o | Eow D
~ m n:.@ Bo W_L xE . o_u 2
o < 5 i M EL .
g O N = 4 ~ | ! T 4
- |e > ElL - &= m e
MM — o = Mn mﬂu @ - u S
m{ﬂ - Hin m Y 0 o | & T oy m_m
oF = Ir < ™ oo | O ] T | = s ol Mr_
@ |8 = 2" o KR s @5 _
5|8 S 2e  |© @lo | 2T o
: N < —_ - o o o
u/t “.W T <0 = =z [ | = 3 W " -
Klo S X m o> m| e Tl W ol = = ol OT_
° " o~ ¥lE = <p | &8 oS4 .
. o ol|® o | ok s - oF
g =4 .A40 = - = | [ACRR o
= = ® = o oH | of IR T —a
& L O fir H [ = MP. -
_Aﬁ 1o = e— —_ Of —
el o 0 n o] gu 1 — 0
o A E e B z oy T 5=
&l 4r %0 2 i C - h
~ <] m} =3 _ = F oo 5 3 I
4 o = < & =]
T . = <o o] ol ~ —
. |3 <ok G <
= R0 ty Mo o
ol o N ~ Bl : & -
¥ m Z Wo .on__z O o4a %ﬁ I T .Ao
~ O lar | & =3 ~ 1 Nz T o o -
s = < ol O F Ty @ = ﬂ - % 5
~ .NmJ_.._u — { = oK = IR = o o
™ = %0 | — = = m‘_ ol o
gl _|z| AE R R 5 o
| O | < | |, = = 5 25y
5 | m| = = T = g F <
2 0 E
- e R
. ML O ]
. = oo
- ol
HJ. Ju e
s -
= K T
o s

- 144 -



B Eotoo] 7|0 E

o W
Wi %o % N R o
o S S = S X S
— o o IS S
= S S S S s e | os
— = (@] S o o ISN R
oy o " — — o ) O )
(i N = H S B - - = =
alo] OE B HDH x - = ot i W H;l © 7 —
Prw | T 2 I R R g i O [
n ® o R = |7 7| L ol e
H;l JAJVI HT _ZT = Z.E ﬁo OME ﬂo r m 7 \mﬂ ﬂAIL Ay 1__/| ,ZT.: ‘._._U ;AO
T T do , oy R I w T~ =PF N e | e A R i}
B L ol I i I < BT a W E P R b -
ZI WME \aﬂ JH - XI- _zT o ﬂwn :lmﬂ s Wi ﬂ.ﬁ =0 H OT B T ;o.,_ EC HT
Bl SHTZEw ow, Bolw T RS R
N — ~ f . fe} ) T = —_— 0 X —
I i EH%@]%HT o %E.MME L C] b o E murz = Cl
mK %@n%;’uﬁ&nﬁ T T BT gy v B% oS ot N e o 2
o @ﬂoﬂmﬂwan&mﬂrii%% EMM s ]ﬁafﬂ\aﬂwm 7 mtw AY s |®mT
= X Eoﬂam ﬂo%%% m_v (B X Ho > wmvovﬂ ol% mmm i MJ maT %ﬂ
~ O | — ! — — - 3]
A Sl kA S = i ST Z|IE W = W B ™
o A ] [ s ol ® a Boar @ ER g oy 7™ (T s
I e e wﬂ@ﬁro_am% ©om | == 4 w1 o wm%
T |7 MM Hmrﬂ N | % X % o EY _zT o \ml alil K Mﬁ MQM ._IA = ~ Oﬁ Eo = T W HT hw o 70 ;&H
oy © R Al my oop oE T o - 2l R = N5 o=
o %imx%oy Sl R T = |oF T [ ﬂaw% Ca T |
%EEyLNP&%%_E@x:ﬁ ool Nahw € S | wF KT g K
R IR il P T s BT N T | B w | o [
,ZM o My oo w T AN No _|oF — ) A o Z W~ = B lof — ath] X K F0 O BK |om g
A s = ook e g o O B o 2o [
L e T T R arlor Wo e T A Ao T g T |gn = (i g 23 5o
e ,ma No|RT m W mo| R mﬁovwmﬁw@gﬂ@lw o il A
T =ol™ o , o —_— '} e n_Al —_ = X ) ﬂNO
N [ Lo OU_A_,, o N R W ﬂ,ﬂzom_&@iﬂ_ﬁw%z?ﬂﬁﬁn iof ™0 Wﬂd MTWm Ho )
o o Bl B & o | o B |50 5| & M
| | | | | o ‘_ﬂE ﬂv‘ ‘q‘._ ‘AME
- - I
=2 WTM K oy ﬂ_ywu o) . o e | b
o R X XN " bo 7 Njo —
e iz T T = | ar| olme 5
dﬂ_ .zT HT_ Wi ﬂa 0o ﬂE j— L oﬂa : " Eo Al & Eo . © OLO ° TK mk
e = o X w o B | A gy W e S o | P s | RO a5
o Xt T | Fa¥ owme fot| M & e (B F wT® | <R | ® i ™ S
3 Hﬁl Wi o_H = o o X . _&l _zT o) ﬁl T ol T ) ‘;o| ‘zi g ‘m_ﬁ A ..%
R o I o A i el I B S
* e g 3| wo e [P i m S | TR | o PR £
0 o A, ol o ™ o M_WL a}] = < = T X | =
= oF " o o S mm
2 E — 1o 3 oE nd o
X Mo~ o o
v TS o
® SN Moy
™ N 2
~ 3
NI

- 145 -




100%

100%

100%
100%
100%
100%

Edg = GLP

=

=

7V Az

]

1}

3

5t

7}
171

°]

F U A7as 42

A
=
o

]

=
T

°©

9

| AEAA

&

=
1=

gAY
2 0px
g ol

o) N
Lﬁgo@uﬁ
M <
B oo

3]
el

H

£

A= 7]

7} o

[c]

=]

3L

™

b 219 2 7]

°©

A7\ RE

3} i=e)
a4

o]
H

=

&S ol& AlA

2] 3

o17]

=

1
=

g <]

=]
=

o AR

T
™

- A#A 0% WAL

- XA

o-

=]

H

A AHA R

i

O
R84

]

Kl

(2013
~2014)

1.

Nlo
ol

Al

—_
fite)

amo

mjn

Ael

2.

hal
T

ol
<
=K
ol

p—

<

o
B
el

it

ok

AL
;OO

™
—
fite)
&
i
i
o

H
Nd

o)
il

3hoj A

<] =2

st ohe} s

=
=

o v}

NEo| 27 AYDL shuo] 7)ol E

Ko

g2 A3

9

A =W Azt 7

5. Lk e A

- 146 -

3

-



H 5 & Az dat o darEs A=
A1 A Ad A74% BE 2 4%
1. a7+4 3%
7l =%
Az
A A “Ev A7 gt& | Vol aw
ﬁ_‘;‘— ZX‘] Z]- ﬂ)\] ;q Z]- :‘1%11 Z]- Z]‘:g (NO)
T all )
Choi
Yun-Hyeo
k, ,Jeong
Wonsik,
Kwon Jin
Gwan,
Kim Jin
Two new Kyu, Tetra
furostanol Seo hedro
1] 2013 glycosides from SeljgggSu O}éujboa Changon, n (23) SCI
the fruits of Ahn Letter
Tribulus terrestris Eun-Kyung S
Lee Hyun
Hwa,
Ko
Han-Jik,
Seo
Dong—-Wan
Jeong
Wonsik,
Phenolic amides K\év\c;]r;rfm
from the fruits of . Bull.
Tribulus terrestris Choi Korea
. Hong Oh Joa Yun-Hyeo 34
212013 and their n SCI
inhibitory effects Seong Su Sub k, Ahn Chem (10)
. Eun-Kyung
on the production Ko . Soc.
of nitric oxide Han-Jik,
Seo
Dong—-Wan

- 147 -




A =}

=L 2~
A =5 gl Vol. o
)
2= AR | maAA | geAn | 9 | (o)
N-trans—p-caffeoy
1 tyramine
isolated from
Tribulus terrestris Ko
exerts Han-Jik, submi
2015 o Oh Joa Ahn MM , SCI
anti—inflammatory Ahn Sub Eun-Kyung ssion
activity in Eun-Kyung
lipopolysaccharide
—stimulated RAW
264.7 cells
Composition for
prevention and
treatment of Leepfung
inflammator
di Y Jeong IKSA submi
seases
2015 1 S€ Lee Hyun Oh Joa Wonsik ssion | SCIE
comprising Hwa Sub Hong BC o] 4
dehydrodiconiferyl Seong Su °
lcohol d Ahn
alcohol compoun un-Kyung
1solated from
Tribulus terrestris
Anti-osteoarthritis
Cho Arthr
effects of Young-Rak o
. . Hon 1t1s .
Tribulus terrestris ] g submi
resea
2015 on monosodium Park . Oh Joa Sung 500 ssion SCI
Young Jin Sub Ko rch&t ;
1 —1 . s
iodoacetate m'dfic Hye-Jin, herap o A
ed osteoarthritis Ahn
pain in rat Eun-Kyung y
Phytochemical Kor. ] bmi
or. J. | submi
constituents from Jeong Oh Joa Hong Su“fo’ )
2015 the fruits of Wonsik Sub Soo, Choi | Pharm | ssion -
' € ruits o . Yun-Hyeo acogn. of| A
Tribulus terrestris
2 ey 2} bmi
submi
9015 o dolAE| o] E Ahn Oh Joa Ay oF ;
) B} o ssion
T8 Ae] g89Z | Eun-Kyung Sub g} 3]
&3 o4
Evaluation of
antl—mﬂantlmatfory Lee Hyun submi
roperty o
2015 |  DroPerY Hwa, Oh Joa UMM | ssion | SCI
Tribulusamide D Ahn Sub o] 4
isolated from Eun-Kyung °

Tribulus terrestris

~ 148 -




Notes Bull. Korean Chem. Soc. 2013, Vol. 34, No. 10 3105
http://dx.doi.org/10.5012/bkes.2013.34.10.3105

Phenolic Amides from the Fruits of Tribulus terrestris and Their Inhibitory
Effects on the Production of Nitric Oxide

Seong Su Hong,™* Wonsik Jeong, Jin Gwan Kwon,” Yun-Hyeok Choi,’ Eun-Kyung Ahn,’
Han-Jik Ko,™ Dong-Wan Seo,* and Joa Sub Oh™+"

"Natural Products Research Institute, Gyeonggi Institute of Science & Technology Promotion Suwon 443-270, Korea
*College of Pharmacy, Dankook University, Cheonan 330-714, Korea. "E-mail: jsoh@dankook.ac.kr
Received June 8, 2013, Accepted July 1, 2013

Key Words : Tribulus terrestris, Phenolic amide, Tribulusamide D, Nitric oxide inhibitor

Tetrahedron Letters 54 (2013) 3967-3970

Contents lists available at SciVerse ScienceDirect

Tetrahedron Letters

journal homepage: www.elsevier.com/locate/tetlet

Two new furostanol glycosides from the fruits of Tribulus terrestris @ T
Seong Su Hong *', Yun-Hyeok Choi®, Wonsik Jeong?, Jin Gwan Kwon?, Jin Kyu Kim? Changon Seo?,

Eun-Kyung Ahn?, Hyun Hwa Lee *°, Han-Jik Ko®", Dong-Wan Seo®, Joa Sub Oh ®P*

@ Natural Products Research Institute, Gyeonggi Institute of Science & Technology Promotion, Suwon 443-766, Republic of Korea
® College of Pharmacy, Dankook University, Cheonan 330-714, Republic of Korea

ARTICLE INFO ABSTRACT
Article history: Two new furostanol glycosides, named terrestrinones A1/A2 (1a/1b), were isolated from the fruits of
Received 18 March 2013 Tribulus terrestris L. together with four known compounds, and their structures were determined by

Revised 14 May 2013
Accepted 17 May 2013
Available online 23 May 2013

spectroscopic methods, including 2D NMR experiments. All of the isolates (1-5) were evaluated for their

potential to inhibit the LPS-induced production of nitric oxide in murine macrophage RAW264.7 cells.

Of these, compounds 2 and 3 inhibited nitric oxide production with ICsq values of 7.1 and 46.6 uM.
Crown Copyright © 2013 Published by Elsevier Ltd. All rights reserved.

Keywords:

Tribulus terrestris
Furostanol glycoside
Terrestrinone Al
Nitric oxide inhibitor

- 149 -




47

10-2013-0064204

1A

o

10-2013-0064205

10-2012-0047751

KT
i
Lol
i
5

ZMWEG 10-2014-0142581

el = 55 (KR)

E ) A8IP 28/60 (200801}
10-2013-0084204
2o13dososy

7 souadiifiasy

*9d

(1) FHEE  10-2014-0142881
(43) FAYA

) ASIE 31/045 (2008_01)

71 @4l

gad o AdnEsg

T Hug 24

daAdusd ged 4-59a-29-7hA24d Hel HYES ©

o (19) HEA=S533 (KR)

01) 46IP 29/00 (2006.01)
-2012-0047751
2012+305:804%

&




o. g<=d 3
e A% s} 317 T
Anti—inflammatory activity of v =5
1 20120504 ) o IMMUNOLOGY 2012
Tribulus terrestris in RAW264.7 cells (Boston)
2012 Proceedings of
) ) ) Fall International ]
Studies on chemical constituents of ) o shel =7
2 20121023 . . Convention of o
Tribulus terrestris i (M)
The Pharmaceutical
Society of Korea
Chemical constituents isolated from 2012 o & vl =
3 20121109 ) . N o - —
Tribulus terrestris Sha-5--8- 2 g 3} 3} 3] &)
Anti-inflammatory Effect of Ethanol }
4 20130627 | Ext f Tribul tris in RAW 2013 W=
xtract o ribulus terrestris in S50 8 A1 55} 8] (A1)
264.7 Cells
N-trans—p—caffeoyl tyramine isolated from
Thibulus terrestris inhibits the inflammatory }
.. ) 2013 o kel =
5 20130627 activity through the down 'regulatlon of Sh5-9 8 41 35} 5] (3a1)
cyclooxygenase—2(COX-2) in RAW 264.7
cell line
Steroidal saponins and flavonoid 3 o o ek wl =
6 | 20131205 _ pomns. | 2013 @ Aereta) .
glycosides from 7ribulus terrestris Gk
Effects of ethanol extract of 7ribulus
7 20140619 t tri. ti—ost thriti 2014 =
errestris on anti—osteoarthritic P (521
activities in vivo.
Inhibitors of LPS-induced Nitric = o
Oxide Production in Macrophage _ﬁ =
8 20140822 i EMBO Conference (BFol &
RAW264.7 Cells from 7ribulus
. H 2 57)
terrestris
Isolation and identification of qarerats) 2014 5 =
9 20141023 phytochemical constituents from the e e —
. . ) FA g 3] (74)
fruits of 7ribulus terrestris

- 151 -




AL
27
=
o
]I'.?‘_:
it
ek
o,
o
i
Sy
Jfu
o,
o

S3HEH Fa-E TE5dY | s571F | TEHE
Furostanol glycoside Americal
] Terrestrinone UV Amax = 242nm czgm Chemical | 1445952
Al Molecular formular = Cs3Hs0010 °orTe Society -09-9
Molecular weight = 605 (ACS)
Furostanol glycoside Americal
Terrestrinone UV Amax = 242nm Chemical | 1445952
2 TEn
A2 Molecular formular = Cs3Hs0010 Society -10-2
Molecular weight = 605 (ACS)
Phenolic amide Americal
) ) UV Amax = 219, 242, 290, 319nm | _ Chemical | 1634625
3 | Tribulusamide D SE95 ]
Molecular formular = C17H15NOs5 Society -41-4
Molecular weight = 313 (ACS)

A AJNA | AHFAIE AFFAAU &
- AL JdEE FEEY AR HH g
N-trans—-p—-caffeoyl tyramine®] NO9 A &4 2 [PSE 2=A|7]
M) RAW 264.7 A2l PGE2¢t dSwte= Hxdts Heol BTl
= o s

2% o] 2 ok A BHS A

AHA} et FE2E53 AHAZEEH 8% 355 Tribulusamide
Do &5 Aol digk AA L H7}

v 7le g5

1. 28 55 AxT4UE 243

2. AE A FEENA NF 2 FEEH ZTegdydr|Ey TREd FR4EI)E
3. 2HA FE2E T A BEE 221 d-dV)s g1

4, 95 14 x+3 2 Y5 validation

5. 48z FEE 4 FaEHe 4 &4 F 953 AA FEFE 24

6. =H4d sERIAAY AT oA F7 @ F4AF 4

1. AA&28AY

et FEa2 d5ETHHE 2 FEARE AT AF8AL in vitro 2AE T ¢
SAA &g aed gEiA dsAem, in vo AFS Fd HFE HEe 3 E gHE &
Fozm QtdAol FHHI F2go] AL FHAAT NS EJIAG AT AE N
bFeds dSstdh ofdl #dud M =5S = e AFE 288 AFY



2. A4 3 A

7F AEN

or )
T
ofl o
i
ol -
0
Ty
=) X
T
M %o
T Ne
W i%
~3 y
A T X <
x| ® [ i o
= v T kR ) Hin
o) | oo L, A LT
x| o i 53 ™ 5
" | = ™ = =
03 B <
- ﬂx . 1 0 Nﬁ =
0 = HT_ B.E ho &M -
B BT o o — % | 2T
so ™ oo w3 P
ol Mo 'E®|5H| %N
o x| X o ow ol I -
o) = ~ W Bo J
ST E o s | R ]
O I = T e R % A | Y
n oL | oF Mo | o KE | T K
=% |+ & T = 5| ¥z
—_— I~
. 7 J)AIO ﬂ _O \Iu—Ulo .. ﬂ .. ﬂ
alo Mu e TR | do T | do T
T K| o T o | TR | T R
| | | | | | | | | |
<
7 o R
< o R
T < Bo® o
i < o W B m7n
To® i A
R = o i
3 ~ ol
o7 N o}
oo

"
B
o
FE

_10
Hin

o
X
0
o
X T
,mmo o
ES a
*x &
" 7
olo o ™ o h
= | o oo g
o A
o) 38T 0 Bl
" N RO B°
— Qﬂ ~
,_I__,Al ‘,H__Hl .w.w m ‘mo
e )
LT
e ol S
T " 2K
LO
.. ﬁT' 2 ‘a_l
W ol T o
B ..~ oF
w0 O A
oo 1o %o T
ROET T
| | | |
a3
lK IS
in T
o

- 183 -



Al 6% AREH

1. Kashiwagi, T., Mikagi, E.; Mekuria, D. B.; Boru, A. D.; Tebayashi, S.; Kim, C. S. ~.
Naturforsch. 2005, 60c, 739-742.

2. Kim, J. S;; Yean, M. Y.; Seo, H. K.; Lee, J. H,; Kang, S. S. Kor. J. Pharmacogn. 2009,
40(4), 326-333.

3. Jin, J. M.; liu, X. K.; Yang, C. R. Journal of Asian Natural Products Research 2003,
5(2), 95-103.

4. Xu, Y. X.; Chen, H. S,; Liu, W. Y.; Gu, Z. B,; Liang, H. Q. Phytochemistry. 1998, 49,
199-201.

5. Yeo, H,; Chin, Y. W,; Park, S. Y.; Kim, J. Arch Pharm. Bull. 2004, 27(3), 287-290.

6. Hong, S. S.; Han, X. H.; Hwang, J. S.; Lee, K. S,; Lee, M. K.; Ro, J. S.; Hwang, B. Y.
Natural Product Sciences 2006, 12(4), 201-204.

7. Byun, E.; Jeong, G. S.; An, R. B.; Min, T. S.; Kim, Y. C. Arch Pharm. Res. 2010,
33(1), 67-70.

8. Fukuda, N.; Yonemitsu, M; Kimura, T. Chem. Pharm. Bull. 1983, 31, 156-161.

9. Li, H; Ma, Q.; Liu, Y.; Qian, J.; Zhou, J.; Zhou, Y. Chin. J. Appl. Environ. Biol 2009,
15, 615-620.

10. Gohar, A. A. Journal of Biological Sciences 2001, 1, 843-845.

11. Wilairat, R.; Kijjoa, A.; Pinto, M.; Nascimento, M. S. J.; Silva, A. M. S. Pharmaceutical
Biology, 2006, 44(6), 411-415.

12. Nawwar, M. A. M.; EL-Mousallamy, A. M. D.; Barakat, H. H. Phytochemistry 1989,
28(6), 1755-1757.

13. Iwashina, T.; Lopez-Saez, J. A.; Herrero, A.; Kitajima, J., Matsumoto S. Biochem. Syst.
Ecol. 2000, 28(7), 665-671.

14. Junei, K.; Tuyoshi, I, Kazutaka, W.; Toshihiro, N. Phytochemistry 1994, 37(6),
1685-1687.

15. Huang, J. W,;, Tan, C. H.; Jiang, S. H.; Zhu, D. Y. J. Asian Nat. Prod. Res. 2003,
5(4), 285-290.

16. Xu, T. H,; Xu, Y. J., Xie, S. X.; Zhao, H. F,; Han, D,; Li, Y.; Niu, J. Z; Xu, D. M. J.
Asian Nat. Prod. Res. 2008, 10(5), 419-423.

17. Hong, S. S.; Jeong, W.; Kwon, J. G.; Choi, Y. H.; Ahn, E. K.; Ko, H. J.; Seo, D. W,
Oh, J. S. Bull Korean Chem. Soc. 2013, 34(10), 3105-3108.

18. Bchir, S.; Hammami, S.; Bergaoui, A., Mighri, Z. J. Soc. Alger. Chim. 2011, 21(1),
59-64.

19. Bhatt, B. J. Chem. Pharm. Res. 2011, 3(3), 176-1881.

20. Chang, S. W.; Kim, K. H.; Lee, I. K.; Choi, S. U.; Ryu, S. Y.; Lee, K. R. Nat. Prod.
Sei. 2009, 15(4), 234-240.

21. Baker, J. K.; Myers, C. W. Pharmaceutical Research. 1991, 8(6), 763-770.

- 154 -



	질려자 (Tribulus terrestris) 추출물을 통한 관절건강개선용 건강기능식품 개발
	요약문
	목차
	제 1 장 연구개발과제의 개요
	제 1 절 연구개발의 목적
	제 2 절 연구개발의 필요성
	제 3 절 연구개발의 범위

	제 2 장 국내외 기술개발 현황
	제 1 절 국내외 관련 기술의 현황과 문제점

	제 3 장 연구개발수행 내용 및 결과
	제 1 절 질려자 추출물의 성분연구
	1. 질려자의 산지별 추출 용매에 따른 수율(%) 평가
	2. 질려자 추출물로부터 항염활성 물질의 분리 및 구조규명

	제 2 절 질려자 추출물의 원료표준화 및 pilot scale 추출공정 연구
	1. 지표물질 설정
	2. 원료 규격 표준화 및 원료 validation
	3. 질려자 pilot 추출 공정개발 및 추출물 제조와 관련 질려자 추출물 연구용 재공품 제조기록서

	제 3 절 질려자 추출물의 안정성 시험
	1. 가속시험, 장기보존시험 실시 : initial, 2, 4, 6개월간 실시

	제 4 절 대식세포에서 질려자 추출물의 항염증 활성
	1. 대식세포에서 염증 억제 활성 평가 방법
	2. 대식세포에서 염증 관련 유전자 및 단백질 발현수준 분석 방법
	3. 질려자 추출물의 세포내 항염증 활성 결과
	3. 질려자 80% 주정 추출물과 질려자에서 분리된 유효물질의 항염증 활성
	4. 질려자 80% 주정 추출물과 유효물질의 in vitro 항염증 활성 실험 결과

	제 5 절 염증동물모델에서의 질려자 추출물의 염증 억제 평가
	1. 급성 염증 동물모델 구축
	2. MIA 동물모델을 이용한 관절개선 in vivo 평가

	제 6 절 질려자 추출물의 동물내 안전성 평가
	1. Sprague-Dawley 랫드를 이용한 단회 경구투여 독성시험

	제 7 절 질려자 추출물 영양성분검사
	1. 영양성분 검사가 가능한 공인기관에 의뢰하여 실시

	제 8 절 인체적용시험 및 IRB 승인
	1. 제형 연구 및 시제품 제작
	2. 인체적용시험 계획서
	2. IRB 승인


	제 4 장 목표달성도 및 관련분야에의 기여도
	제 1 절 목표달성도
	제 2 절 관련분야에의 기여도

	제 5 장 연구개발 성과 및 성과활용 계획
	제 1 절 연차별 연구성과 목표 및 성과
	1. 연구성과

	제 2 절 성과 활용 계획
	1. 성과활용계획
	2. 사업화 계획


	제 6 장 참고문헌


