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< SUMMARY )

| \ D-02

O Development of functional foods including anti-inflammatory, anti-allergic,
whitening and anti-wrinkle virtue of Zizania latifolia extract

O Application for the approval of health functional foods (KFDA)

O Development of health functional food using gramineae and Zizania latifolia

Purpose&
compound

Contents O Establishing marketing strategies and advancing market for based main
products and compounds

O Contributing the revitalization of local farms to contracts with related
farms(efficiently utilising land and manpower)

O Development of method validation and separation of functional materials

O Establishment of the Zizania latifolia extraction conditions (containing
concentration, temperature, time, content, etc.)

O Zizania latifblia extract has antioxidants, whitening and anti-inflammatory
efficacy.

O After standardizing raw materials at the beginning of Zizania latifolia
considering yield, price, content, and efficacy, the country of origin is
selected as Gyeongsan and Yeongcheon.

Results O Establishing the final production method by setting the enzyme processing
condition of the Zizania latifolia extract and verifying the increase in the
tricin content.

O In the /n wivo UVB study, a group of Zizania latifolia extracts has a
positive effect on the skin's surface layer and upper skin cells, while
reducing wrinkles.

O Completed streamline manufacturing process due to reproduce the content
and clinical trial pilot plant.

O Clinical trial test showed improvement in various indicators such as
moisture content, elasticity of skin and thickness of skin.

O Individual recognition data completion and application

O Promote the products of inner-beauty through various overseas marketing

O Securing functional food materials for promoting new skin health with high
active substances

O Development high value-added products that underutilized in the food
industry as a functional material

O Development of a new functional food material with high active substance

Expected and core technology for developing high value-added new materials

Contribution O Securing competitiveness in the functional food market by developing new

materials for skin health market

O Improving competitiveness in the overseas market by developing excellent
materials through the utilization of domestic natural resources

O Can be applied to composition of active substances based on the structure
of the active materials identified in this project

Keywords

Gramineae |Zizania latifolialFunctional food Wrinkle Sensitive skin
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Melanin assay

e
o
O
.
RO
)

20uh Lol

% ef CTL
R

e Ak tic L

a9 10. 9¢ E & (Tricin glycoside)e] #&d
A A S

a9 11. &Y E & (Tricin glycoside)d ®ad AA oA
A AR

Dried powder (5 Lkg)

{

80% E(OH extract (454 )
1

v
‘Water partition (340 g)

W
Ethyl acetate partition (97 )

{

Slica gel column.
chromat

1
v 4 v v v v A4

Fr7 Fr8 Fro Frl10 ErlL Frl2 Fri3 ¥ria

4

Sephadex LH-20 Column
chromatography

{

tricin glycoside

Frl Fr2 Fr3 Fr4 Frs Fr6

a9 12. Tricin glycoside £33 EZ4 %

29 13. v¥W A EA (Tricin glycoside)

- B8 29 wAE F2ES ¥deE v9 24E 2L 2 Az W EH5E 4
201

10-2014-0011440%.(2014.01.29.)
(2) 1329 FE AN B4 2 B4 BA 79
b Zesea AFA F1 49

— 24X 7F WA 71 A folAl S PBS(Dulbecco’s phosphate buffered saline)® 13] A
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2 5 HE3¥x DMEM HiA|(serum free -Dulbecco’s Modified Eagle Medium)
(WelGENE, Inc. 8t5)2 w3sle] 6 A7 B9k wdsta S, Maolaxe mAE A
Asted PBSZ 13 A# 3 & Fd% DMEM  wX(WelGENE, Inc. $Hap)ell,
DMSO°| %9 F=& % 35 10pg/ml, 100pg/mle] HX== 348k 2002 = 2
gl 72A17F Eob el g S, widA S A 2 (procollagen) S =A 5}
St T2 F 2 A (procollagen) S 2 Ze4l ATA ALES AT F e 2 Fg)
A g9 [-3Elo]= EIA 7] E(procollagen Type I C-Peptide EIA, Takara
Biomedical Co., Japan)& AF&3te] A& wel AU S HWEToE2= 1 x
FE25 9L B35 HubskA &2 vl A (media)ol] AfrobAlE wikst Ay A0
ZHTGFbeta)7} E3HE Ao AFopAl 25 widFet A A&+

Cetl wiohility assay (HOFFR cell)}

E
= os
b tan o
- i
e
RN

a9 14. 99 EZA(Salcolin B)Y MXEA &3

Frocoliogen assay

"

29 15. &Y E & (Salcolin B)Y Z=2Z74 A4

=4
W =5 M 84 =4 B9 2 Fx 74
o2
Y Y Y 7 4 =X o v v N i B .
R
23 16. Salcolin B £33 24 &=
a9 17. 8 M &4 &R (Salcolin B)
- 53 &Y 1% FEES ¥ yF 5 AE 2AE E355E A
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10-2015-0024387%.(2014.01.29.)

(3) ngzel FL-FLeA G597}

h 314 x FEE 2 299 ddHRA & Un vitro)
- xe] FLHA aF5E vvAME g4 mE s~y 2d] 2 g f
APOlEFEQl B A o2 HILEA =

- g E HERE s % Fge tiste] H]WAEF RBL-2H3 AXE antigen® =
&4 3t A A beta-hexosaminidase(histamine v}#]) &S FE=3to] ofd gk oA
s29E 4.

- FEE2 107100 ug/mLollA FEEA 2 beta-hexosaminidase &S A
om 100 ug/mLelld 50% ool AAEAHE JeEPlh FEE9 Alxe] g =4
S YEhA ke, w3k 571A] B3 F chloroform® 3} ethylacetateZol A =&

AL S glstH o, ethyl-acetateFoll Al &= FA4 o] YEFUYA] & 3k=.
- YA A S WE H9EA22 TNF-a #H %
AERomn gAdste] wE Gty A= ‘”Xﬂ g4 s FA3Y 2.

o] g&;@oi 914

=

[ Hexasaminidase relcase( )
I
d -‘
1
--I

mEraTien faedmL

¥ 18. Inhibitory effects of methanol extract from
Zizania latifolia on B-hexosaminidase released from
RBL-2H3 cells induced by IgE with DNP-BSA.
RBL-2H3 cells (2 x 10° cells) were sensitized with 450
ng/mL of DNP-specific IgE overnight and pretreated
with varying doses of methanol extract from 2. Jatifolia
for 10 min. Cells were stimulated with 10 ug/mL of
DNP-BSA for 10 min. The degranulation was
determined by measurement of the activity of @8
~hexosaminidase in culture media. The value represents
mean * S.D. of three different experiments. *Values are

significantly different from control (xp<0.05, **p<0.01).
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% 19. Inhibitory effects of 70% ethanol extract
from Zizania latifolia on B-hexosaminidase released
from RBL-2H3 cells induced by IgE with
DNP-BSA. RBL-2H3 cells (2 x 10° cells) were
sensitized with 450 ng/mL of DNP-specific IgE
overnight and pretreated with varying doses of 70%
ethanol extract from Z. /atifolia for 10 min. Cells were
stimulated with 10 pg/mL of DNP-BSA for 10 min.
The degranulation was determined by measurement of
the activity of B-hexosaminidase in culture media. The
value represents mean * S.D. of three different
experiments. *Values are significantly different from
control (*p<0.05).

=] =20 S0 AR =L =}

Concentraticon Cugermil

29 20. Cytotoxic effects of methanol extract from
Zizania latifolia on RBL-2H3 cells. RBL-2H3 cells (3
x 10" cells) were cultured with 450 ng/mlL of
DNP-specific IgE overnight. After treatment with
varying doses of methanol extract from Z. /atifolia, cells
were cultured for 12h. The cytotoxicity of methanol
extract from 2. Jatifolia on RBL-2H3 cells was
determined by MTT assay. The value represents mean

+ S.D. of three different experiments.
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a9 21. Cytotoxic effects of 70% ethanol extract
from Zizania latifolia on RBL-2H3 cells. RBL-2H3
cells (3 x 10* cells) were cultured with 450 ng/mL of
DNP-specific IgE overnight. After treatment with
varying doses of 70% ethanol extract from Z. latifolia,
cells were cultured for 12h. The cytotoxicity of 70%
ethanol extract from 2. /atifolia on RBL-2H3 cells was
determined by MTT assay. The value represents mean

= S.D. of three different experiments.
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29 22. Inhibitory effect of each fraction from
Zizania latifolia on B-hexosaminidase released from
RBL-2H3 cells induced by IgE with DNP-BSA.
RBL-2H3 cells (2 x 10° cells) were sensitized with 450
ng/mL of DNP-specific IgE overnight and pretreated
with varying doses of each fraction from ~Z. /Jatifolia for
10 min. Cells were stimulated with 10 wug/mL of
DNP-BSA for 10 min. The degranulation was
determined by measurement of the activity of £
-hexosaminidase in culture media. The value represents
mean * S.D. of three different experiments. *Values are

significantly different from control (**p<0.01).
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a9 23. Cytotoxic effects of each fraction from
Zizania latifolia on RBL-2H3 cells. RBL-2H3 cells (3
x 10" cells) were cultured with 450 ng/mL of
DNP-specific IgE overnight. After treatment with
varying doses of each fraction from 2. Jatifolia, cells
were cultured for 12h. The cytotoxicity of each fraction
from 2. latifblia on RBL-2H3 cells was determined by
MTT assay. The value represents mean = S.D. of three

different experiments.

o

o |20 |se (100 @ |20 56 106 o | 20| =0 |100]| o so [100| ©

I3 24. Cytotoxic effects of each fraction from
Zizania latifolia on RBL-2H3 cells. RBL-2H3 cells (3
x 10" cells) were cultured with 450 ng/mL of
DNP-specific IgE overnight. After treatment with
varying doses of each fraction from ~2. Jatifolia, cells
were cultured for 12h. The cytotoxicity of each fraction
from 2. latifblia on RBL-2H3 cells was determined by
MTT assay. The value represents mean = S.D. of three

different experiments.

a9 25. Light microphotographs using inverted
microscopy (magnification x 600) of RBL-2H3 cells
without (1, 2, 3) or with (4, 5, 6) treatment of 50
pug/mL compound 48/80 for 40 min. The Zizania
latifolia methanol extract were pretreated for 10 min (2,
5:100 pg/mL, 3, 6:50 pg/mL) prior to the stimulation

with compound 48/80. Arrow shows degranulated cells
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Compound 2: rlirec
Compound 3: enrhro

Compound 4: rlrreo
Compound S: enriiro

%Y 26. Chemical structures of the

isolated compounds 1-5 from the Z.
latifolia.

a3y 27. Key gHMBC correlations for
compound 5.
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Conr 01 1 s 10 o1 1 s 1 o1 1 s 10 o1 1 3 10 o1 1 3 10 (ug/ml)

-
g

o 5 888 88 3

NO nhibition (%)

£
Cont 0.1 1 s

100 01 1 5 10 01 1 s 10 01 1 5 10 01 1 5 10 (ne/mi)
2 3 a s

a3 28. Cytotoxicity and inhibitory effects of
compounds from 2. latifolia on NO production from
RAW 264.7 cells stimulated by LPS).

(a) 120
100
E so
=
£ oo
=
Z 40
3
20
°
Cont 0.1 1 10 0.1 1 10 0.1 1 10 0.1 3 10 0.1 1 10 Qssfml)
1 2 3 a4 £ 3
(b) 100
. e
s . .
i 80 |- ;)
= a
_ £
= B oo
g =
£ 3 = <
EE w £
£ g - _ .
= e
= 20
= n
=4 N
o

Comt. 0.1 1 10 o1 1 10 0.1 1 10 0.1 1 10 0.1 1 10 (ea/ml)
1 Fl 3 4 s

a3 29. Cytotoxicity and inhibitory effects of
compounds from 2. latifolia on PB-hexosaminidase
released from RBL-2H3 cells induced by IgE with
DNP-BSA.

- =%AA: Bioscience, Biotechnology, and Biochemistry, 79 (5), 700-706 (2015),
Tricin derivatives as anti—-inflammatory and anti-allergic constituents from the
aerial part of Zizania latitolia, W <, Ao}l <.

53154 2015817, At ECAl FE=A ® o9 o oFH £, 10-2015-0115492

ad 30. 2z Ak AHES F8 &3 AA
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O Isolation & Purification

Mhe feawes and stemis of 200 lafolio (Ska)
—F=—:——=rer" I TO e MeCHE

MO H
ext. | Erfhac/ O Fro

EtOAc M. (27 g2) Bl O T
- BuOHE O Fr.

Moy
A - ER b CHICEN e

12 13 M r-BaOH fr (240 g) LD Fr

1 z 1 2z b = S 10 1%
Fegmpsiead e s 5 B g bt g o il g
e T Sewbasten 1102600« oy

E25H flavolignans 3 EA X

DCH,

< LC condition >
- Instrument : Agilent Technologies 6410B, RRLC system

Solvent Gradient Condition

Column : Halo C18 (2.1 mm x 150 mm, 2.7 um) Time B (%)
Column Temperature : 40 C 0 5
Solvent : Acetonitrile (A), formic acid 0.1% in Water (B) 5 15
Flow rate : 0.4 mL/min 10 30
15 60

Injection volume : 1 ul

Detector : UV detector, 210, 356 nm 20 100

25 100

_18_
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6) 7154 A& 24 B A3

< MS condition >
- Jon Source : ESI (negatitive mode)
- Fragmentor : 195 V
+ Gas Temp. : 350 C
Gas Flow : 10 L/min

ot “H_
- Capillary Volt. : 4 kV b

g
d
[ | [a
‘ Ew

- Nebulizer : 60 psi a4 33. LC/MS
q Range Conversion ) LOD” LOQ? 1% MeOH F&&
compoun r _
P (mg/L) | equation® (mg/L) | (mg/L) 3 (mg/g)
_ y=11532.1050x+
1 0.1710 0.9972 0.0003 0.001 1.05
1125.2411

L _OH

QCH;

a9 34 1Z%x FEEY AR EF A L A, AF 24
# Yy=peak area, x: concentration of analyte (mg/L). ” LOD, limit of detection.
LOQ, limit of quantification

AAE FHETA BN B 2o AT (B g

)
(7h) WFAHo=RE I3 A B2 B 2 x4 (
(1} prep-HPLCE ©] &3 v A& AAl A8 (TH35(

(th 719949 A e LC/MSMS % HPLCE o] &

rob
o
0>~
o,
o
M
4
!
Q
0
_1

7h 95 2 dejA AL 71eA AE AN (FEEIA 081271112, FE A - FH

e Mo # FE=o Ay # ols Fiots AT R LA aW

A= 1 5855 A 10-11441175.(2012.05.02.)

o

HE
)
o

W 7l e Z JRAE myeEEd 92 O AR 0 5355 A 10-1245191
%(2013.03.13.)

B A FE=L FHske goA AHE =4
(2012.05.29.) <] 971

@ =% 1275 SCI, 7 1] SCD

i

EHSE A 10-1152654%
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@b Hepatoprotective effects of fermented field water-dropwort (QOenante javanica)
extract and its major constituents. Food Chem. Toxicol., 67, 154-160 (2014).

@ Inhibitory effects of actinidiamide from Actinidia polygama on allergy and
inflammation. Biosci. Biotechnol. Biochem., 76, 289-293 (2012).

© Suppression of LPS-induced inflammatory activities by Rosmarinus officinalis L.
Food Chemistry. 136, 1047-1054 (2013).

@ Akel 297 MFEE] 9F L BRG] v 9 ATAEAGA. 42
475-480(2010). <] 871
(b BFIHI B 9475 &
D A4 AR 12
@ ¥ A%F 2 /9 A
(2014.12.31.)
=1 671(3 SCI, 3 B]SCD

olr
)
)
oo
N
2
re
iy
re
-
2
gy
Ny
=
o
9
iy
o~
o
=
0
s
=

o

sadRd AUy @ 5= 2l 10-1480250

an

b A7 E89 gingerols 4 2 A FEFESY st &2 o2 F 48] A,
43, 469-474(2011).

W A%, &a, 4 FEE9 48t a9 AChE AEd 2 GABA &= sh=r2#
g Fshs] A, 41, 1395-1401(2012).

@ 3,5-Bis(aminopyrimidinyl)indole Derivatives: Synthesis and Evaluation of Pim

Kinase Inhibitory Activities. Bull. Korean Chem. Soc. 35, 2123-2129 (2014). <]
37

(th A 715 & st g AA G 9 2kt (A2 A A 11.12713.11, AlF29))
@© A A4 54
ep A3k FEHAE A AuE A2 RMKSS 5 2 o2 o] &3k Zinl-oln] =RE =
2k sk - 535 E Al 10-14020283%.(2014.05.26.)
@ gEE# A ZHELE KI4E o83 GABA 537 &g 4
E355 = A 10-1402031%(2014.05.26.)
@ ZEvAE 2~ W E AL RMKSE ©]&3 GABA 53 @a A& F&55 Axw
W 5552 A 10-140723135.(2014.06.09.) € 27
=% 3741 SCI, 2 HSCI
@b 107FA 2182
OF 2% vl gk 2 248k3] %], 44, 447-451(2012). ¢ 27
(7) A7 4%F 7154 95 /M 4 vAY [F37]3 (57)BTC]

7h 71478

i
e
N
e
2
N
o
L

e
a
e
i

> 1o
~
)

BTCY
I 9MELT] ME7|Y @ HIE|M
EEEEEE]
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| D-05
7t A
(1) 7Is(ARD)ELD &8 2 FL38E s AlgEs At
7h 715AB)EH 8 WH
¥ £2 £2 £2 £2 £2 £ L2 v [
.
9 46. Tricin ¥ Salcolin 3 W4
() B BRTAES a7 AT 54 2
[LC-MS/MS &4 %]
Instrument Agilent Technologies 6410 Triple Quad (LC-MS/MS)
Column C18 (kromasil 21 mm x 100 mm, 2.7 um)
A=0.1% formic acid in DW, B=0.1% formic acid in MeCN
Time/min A(%) B(%)
0 75 25
8 75 25
Solvent 15 66 34
20 66 34
23 0 100
26 0 100
28 7 25
30 75 25
Flow rate 0.4 mL/min
Ionization mode 350 nm
Gas temp. 350C
Capillary volt. 4000 V
Nebulizer 40 psig
Pragmentor 190 V
(th FH4#AYE Qg 7s(HB)=2 AP 7
@ peak symmetry: 3329 A3k 19 +F
@ Tailing factor: 7]=rFA(USP) 715 05 ©l4, 2.0 o3}
@ Retention time: RSD (%) o] AAb7IE=¢l 1% oW
2) & =4 4
(7hH 1z dAR] 54 g0 dAs] 54 o % FE21E A 7+ ot

g3t 172 cm® Aldy ug %

e
o
e
o,
e
B
=
e
K
-

@ F=&: 10, 30, 50, 70, 90% EtOH
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b 72+ FEEES MeOHZ 7}5le] 3,000 ppm =2 ZA.

@ 10%9] standard®] 3}eHEE5S MeOH pyridines ©]-83te] stock solutions ZA.
@ 7} standard®] stock solutions ©]-&3}e] standard mixtureE A,

@ MeOH= 7}8Fo] standard mixtureE 0.5 ppm ~ 100 ppm &% HH=Z ZA.

A FE2E AEEY standard mixture®d 4.

@ =AU HL [LC-MS/MS #4H]S 3

=
(Th 1dx FE=9 F95 BH7 Y

@ Seeding (1 x 10° cell/well, 96-well cell culture plate)

@ Incubation (37T, 5% CO,, 24 hrs)

@@ 8 A 11 mL + LPS stock solution (1 mg/mL) 22 pL mixing

@ 96-well cell culture plate®] medium A A 3, LPS solution 100 pL injection
Sampling (100, 250, 500 ng/mL), Incubation (37C, 5% CO, 24 hrs)
@ AEZ AEE FAMTT measurement)

@D MTT solution (5 mg/mL) 10 pL injection

© Incubation (37T, 5% CO», 4 hrs)

@ 8w A AA 3, 100% DMSO 100 uL injection, 5 min reaction

@ ELISA reader 7]7](550 nm)& absorbance =%

@ Fds 55 FANO measurement)

o A=< 100 L= 96-well plateo] #F

W Griess reagent (2.5% phosphoric acid + 1% sulfanilamide + 0.1%
N-(1-Naphtyl) ethylenediamine, distilled water mass up) 100 uL injection, 1 ~

2 min reaction
@ ELISA reader 7]7]1(540 nm)& absorbance &%
(mh) 2F %= FE==9 A3 2eHE 7 BH
@ DPPH #H & 2745 H7}
@) Preparation (0.15 M DPPH solution)
W 96-well plated] T2 & %(0.625, 1.25, 2.5, 5, 10 ng/mL) 2% % FZ&E sampling
© 7} well F 40 pLe] DPPH solution mixing
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s

@ Room temperature©] 4 30 min reaction (2 =74)
ELISA reader 7]7]1(517 nm)& absorbance =%
@ ABTS &4 &A% 37t

@b 14 mM ABTS + 49 mM potassium persulfate €9 (1:1, v/v)S &3 T A&

’

24 h =
W Working solution 980 pL<¢} th &3t %9 sample 20 pL& &3ste] 1083 ¢
A WA

@ ELISA reader 7]7](734 nm)el A absorbance =%

@ % %29 = (polyphenol) &3 =4

P Preparation : 2-fold Folin reagent, 10% Na2CO3

W 96-well plateo] T2 Fx9o &% FEHE sampling (Volume : 60 pL)

@ 3 min A #], 10% Na2CO3 solution 60

@ ELISA reader 7]7](700 nm)® =7

@ F F#HR o]l = (flavonoid) 3 =4

@ 15 mL tubeol 80% EtOH 1.08 mL, 10% aluminum nitrate 30 pL, 1 M
potassium acetate 30 pL reaction

uL reaction, Reaction (30C, 60 mins)

@ Sampling (volume 500 pL), <=9l 4] 40 mins reaction
@ ELISA reader 7]171(415 nm)®Z =4

(b)) 1F = FE=9 v 52597 U

D melanin 374 <A &% A7}t
@ Seeding (5 x 10° cell/well, 6-well plate), Incubation (37°C, 5% COs, 24 hrs)
@ 8w A AA F, 100 nM a-MSH¥} 100 uM IBMX7} 8t #1%] 3 mL injection
@ Sampling (250 pg/mL) & Incubation (37C, 5% COs,, 48 hrs)

@ WA A A F, 1x PBS solution®. & 33] A&, " ¥A 1x PBS solutiong ©]-&3}
o] cell collection

Centrifugation (13,000 rpm, 4C, 10 mins), 45 AA ¥, 1 N NaOH solution
(with 10% DMSO) 150 uL injection, Incubation (60C, 1 hr)

dE 9, ELISA reader 7]7](405 nm)® absorbance =%

@ cellular tyrosinase A4 &% #H7}

@ Seeding (5 x 10° cell/well, 6-well plate), Incubation (37°C, 5% COs, 24 hrs)
@ 8w A AA F, 100 nM a-MSH¥ 100 pM IBMX7} gt ¥ %] 3 mL injection

©@ Sampling (1, 5, 10, 50, 100, 500, 1000 pg/mL), Incubation (37C, 5% CO,, 48
hrs)

@ dY9x 1x PBS solutiong ©]&3}le] cell collection, Centrifugation (12,000 rpm,
4C, 10 mins) & 45 AA
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1% Triton X-100 [with 100 mM sodium phosphate (pH 6.8)] 100 uL injection

Incubation (-80C, 30 mins) & centrifugation (12,000 rpm, 4T, 30 mins)

Incubation (37°C, 1 hr)

@ Optical density measurement (490 nm)

@ mushroom tyrosinase &4 A3 =4

b 96-well plateo] 3413+ sample 100 pL injection, 25 mM L-DOPA 80 uLZ

pat
wellol injection

&

& Preincubation (37C, 10 mins)

, Mushroom tyrosinase (1500 units/mL) 20 pL
reaction

© Incubation (RT, 10 mins) or control #t¢] 1.00] ¥+ A& 7}A] reaction

@ ELISA reader 7]7](475 nm)% optical density =74
(3) A= x+3}

Oh AHg 24 27 B 4

b QAR 7 2
D AT

Z: Lipopolysaccharide (LPS)E %% RAW264.7 thA A EF9] ad5

=
] S :u‘;g

: DPPH, ABTS #tZ 2474%, polyphenol, flavonid contents =%

o

- Melanoma cell (B16-F0)< ©]-&: tyrosinase 24 &4, melanin A A &3}
- Tyrosinase &4 &7} mushroom tyrosinase &4 A3 =4

= =

5 /M &5 7t

- Human fibroblast cell (CCD-986sk)< ©|&: AXEZF25, procollagen §d%s =4,
Collagenase A&l &Ad zz% MMP-1 34 =A
@ HSH7HAAL 718)
b AL AR HEAe dAR &9 H AeFt
B A2 el gokd dvAldy A=A gy 3z
@ FoogEd s gk gl mord A E I g T Fousds T
S
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s
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A Zt(hr)
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oo

i
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70% EtOH

s
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il
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=0

2 10F9 A 2
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O

o

s

Gt
o

o

JJo

B(%)
20
20
50
50
55
55
85
85
20
20

30
50
50
45
45
15
15
30
30
1.0 mL/min

Methanol
80

A(%)
10 pL
350 nm
30

Agilent Technologies 1260 (HPLC)

C18 (SUPELCO Discovery® 250 mm * 4.6 mm, 5 um)

A=0.15% H3PO, in DW, B
3.1
8.1
20
20.1
30
30.1
45

7F a3 (7F-(2)-(vhH)-@)
Time/min

Al

[e2]
sa

Column
Solvent
Flow rate
temp.

Injection vol.
Wave length

Instrument

- melanin "3 A
(4) Algdy Welglold

z]t
oo

o
wK

Hr
;OO
T
R

-

() Al
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b FdF =4 A8 W Fx (7F-2)-H-0, @, @)
@ 1Fx g4AE FE2EY 9y g3 54
@ v &3 24 49 By A2 OL-2)-0H-0, @, @)
(7) &EaA8 FE=34 H43
hH 2AaAE FE2A Y AFdaA 9 A3z HF AAHE 12 x9 PlantaseTL &
2 16A17F Ao 3ukE & A9,
(1)) HPLCE #&&3td Tricingd® #4S ¥, 7[sHH)EZLS od&E % HFTF &9
Hal AQdAg &2l
@ HPLC #2444
Instrument Agilent Technologies 1260 (HPLC)
Column C18 (SUPELCO Discovery® 250 mm x 4.6 mm, 5 pm)
A=0.15% HsPO, in DW, B=Methanol
Time/min A(%) B(%)
0 30 20
3 80 20
3.1 50 50
8 50 50
Solvent 8.1 45 55
20 45 55
20.1 15 85
30 15 85
30.1 30 20
45 30 20
Flow rate 1.0 mL/min
Injection vol. 10 puL
Wave length 350 nm
temp. 30 C
(th) 75 3lot MEC] & 9 Tricin & &o] Hd o2 HE +120% H9 =2 A A.
(®) A T2 7l (Scale Up)
7h A sdE HHE F3te 1kg M-S ZF 3Lot¥ 7.
(Wh) 71E74A 9] FEWH S 12 FEAA4 714y 15w (w/w) 2 A EAAT kg F
Zol AAF 15FRE gz A%l o Bol7bA ol 20M5E 24,
(th #AEH o oldeh Lo FEPHoz WAAN FAANT APS A4,
qE 3 ) == AT =5 o Eds R
size | (o) A 52 (&) o) | (o 2 53
1k AA 7 71 - din] PlantaseTL 70% EtOH
« ai 2mm | 1000 201 = (w/w) 71 At u) 35 16 1540 = (w/w)
80T, lhr 0.6%(w/w) 80T, 4hr
(@) 7sHFZ)EHD] EAUH
@D Tricin ¥44¥ JFx2 (7F-(71)-(7H-©@-6h)
(mh) 2 Fx=2RY g9 10714 SdEd g FatA d.
O 10& &4=4d A0 F=x Oh-()-()
b BB FES AT wgE AAAY FEER FAF B% G U
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Wy Az h-02)-EH-0, @, @)

k3]
=
(Ah) 2z a4hHE FEEEY T8 M &% B3 7Hin vitro)

e
K
o
P
ol
O
->‘J_11
ic)
"
i
e
=)

Fo] Human dermal fibroblast (HDF)ol| thal A A=&

@b Seeding (80% confluence, 100 mm cell culture plate)

@ Sampling (10, 25, 50, 100, 250 ug/ml) & 1A]3}t pre-incubating

©@ Washing ¥ UVB %=%(10 mJ/cmz) & sampling (10, 25, 50, 100, 250 pg/ml)

@ Incubation (37T, 5% COz, 24 hrs)

@ MTT (5 pg/ml) A2 ¥ 4A 3+ wkg

@ Bl A A A F DMSOR ¥ 2ul@S 0|3l absorbance (550 nm) =4

@ 1z aaAg FEEEY Fepd Y 53

@D Seeding (80% confluence, 100 mm cell culture plate)

© Sampling (10, 25, 50, 100, 250 pg/ml) & 1A]ZF pre-incubating

©@ Washing ¥ UVB ®=%(10 mJ/cm2) & sampling (10, 25, 50, 100, 250 pg/ml)

@ Incubation (37C, 5% COs, 24 hrs) & A5 20 pL 2 F

Antibody-POD conjugated solution 100 uLE Antigen-POD plate(96 well)ol]
4 5, AE A5 d 20 pl reaction

Incubation (37C, 3 hrs) & ¥l A A A ¥, cold PBS 400 uyL= 33] A3

#p Substrate solution (TMBZ) 100 uL injection & A< H¥F3 20 ~ 30 mins

R

ELISA reader 7]7](405 nm)Z absorbance =%

® w4z Bade FEED Fehd BIEAMMPL 2 3, 9, 13) 54
pZs

@ Az maAE FERT 2 44 =4 PEd B9
(anti-MMP-1,2,39,13) A}-&

(o) aFx a4

FEEEe UA 9% A 25 B7Hin vitro) B
ol

e
f
o
I\
fol
b
24‘_14
= :3
o
N
M
=)

AZYES 573

d

@) RBL-2H3 A X E 96-94 Zo]Eo] A T 3 x 10" AX=

@ 48~ 7+ &z} do] MTT(G mg/mL) 100 nLS #H7star 37ColA 4A)7F F<t vk,
@ 100 uLe DMSOZE 7z} o] #H7lste] AxE &3.

ZYolEE ALoA 587 §AA7]2 multiwell spectrophotometer (Molecular
Devices, Sunnyvale, CA)E ©]&3} 550 nmolA S3EE =54,

@ 1% a2Ad FEEES B-hexosaminidase release &4 =74

@) RBL-2H3 cell line seeding (2 x 10° cell/well, 24 well plate), anti-DNP IgE (450
ng/mL) treated, 37°C, overnight

@ Siraganian buffer washing, incubating buffer (160 pL, 37C, 20 min), Added 25 uL
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0.1 M citrate buffer (pH 4.5), 37C, 1 hr

©@ Added 200 uL 0.1 M NaxCO3/NaHCOs, pH 10.0

@ ELISA reader (405 nm) absorbance =%

@ 1Hx ZaAY FEEEY L4 2d 53

@) RBL-2H3 cell line seeding (2 x 10° cell/well, 24 well plate), anti-DNP IgE (450
ng/mL) treated, 37°C, overnight

@ Siraganian buffer washing, incubating buffer (160 pL, 37C, 20 min), ELISA plate
(nati-IL-4 coating) treated, 1 hr

© Primary antibody 100 pL treated(1 hr), secondary antibody 100 pL treated(1 hr),
TMBZ substrate solution 100 puL(1 hr), Stop solution 100 pL

@ ELISA reader (405 nm) absorbance

Sy
=
>
(07
[“81.'4
%
o
_\3
it
ot
o
L
offl
me
s
n
=
(o)

late(anti-TNF-a coating) A}&

FEEL] BE 8% H7Hin vitro) W

@b Seeding (80% confluence, 100 mm cell culture plate)

@ Sampling (10, 25, 50, 100, 250 ug/ml) & 1A|3}t pre-incubating

©@ Washing ¥ UVB =% (10 mJ/cm2) & sampling (10, 25, 50, 100, 250 pg/ml)

@ 1F%x B4AHE FEF22 hyaluronic acid 4

@b Seeding (80% confluence, 100 mm cell culture plate)

W Sampling (10, 25, 50, 100, 250 pug/ml) & 1A]3t pre-incubating

©@ Washing ¥ UVB ®=%(10 mJ/cms) & sampling (10, 25, 50, 100, 250 png/ml)
9 s=AY

(7} Experimental design of animals

c Dose Desi
roup esign
(mgke)
1 N -
3 ¢ - D.W. p.o.
i 2215500 155% 35 (Zizania ltibla Turc) 712
5 7300 300 Te= po
6 T 0.3 Tricin p.o.
; R Retinoic acid (0.05%, 50 ul), 4% 33| UVB irradiation 9
- Rz R ety 4

Tk
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14% Feedlng —— =
T 1

Fedof 3W UVB =41
% T

MMP-1,_

(th 7559 Feisty oz

O IAFEF5F S FF AP TES 57454 UAY 7tz 5 39S A #F
4d& 3+ %, SILFLO (Flexico developments LTD. Tokyo, Japan) silicone rubber
impression material2 iAol L T F9 IHE FEF9 replicas A ZsA

microscope® H PG & FE YAS Ay FE=Z v #EE
(2}) I Fo x4 ##
D H&E staininig
eh AH g FFEE2AE 10% formalindl Ho] =S 4G F FAsL 60%°l) A
100% alcohol® w22 o2 B3dte] mpe}lxlo] Eudlal blocks Wi, o] AL
rotary microtomes AF&3ste] 5 yme FAZ ZAHEHS ¥rE©] Hematoxylin &
Eosin® =& gA3 & 3sta v (Nikon Co., Tokyo, Japan)o = 23}
@ Masson'’s trichrome
W dHS AF 224& A
Al W ow A,
um  FAR A#Hs
Masson’trichrome &4 %
stem Hd o2 BT

2 &0 2447 1A
s #4& A vt paraffine =2 Euf
o] A&oA Bouin g =

v ] YA (collagen fiber)ol %3t el =

o
0K o

o
CE S NN

& of A
A~ =
T, T
=
=
%l

(m}) 35 %2 Western blot

O IF =2 20 mg% cell lysis buffer 200 puLe] ¥ & % homogenizerE ©]-&3}]
ZAS 943 3 800 rpm, 10 sec YA FE ]l AZ=HAnt A3}

@ 24A|%F ice incubation ¥+ H 14,000 rpm, 4 C, 20 min YA #2353 Bradford
assayS o] g3t wwAS AHsta, SDS-PAGE  (Poly acrylamide Gel
Electrophoresis) %1 3§ 3},

@ Semi-dry transfer system (Bio-Rad, USA)E o]&3le] PVDF (Polyvinylidene
fluoride) membrane®] ©] A Zl F 5% skim milkE &3 Blocking buffer (5%
skim milk, 1x TBST buffer)S 1A%t &<t A g 3.

@ 1x TBST buffer® 10 min, 3% washing %, Primary antibody$! Collagen 1A,
MMP-1, MMP-13, TNF-qa, IL-6 (SantaCruz, USA)S g3 % 4 T overnight

_46_




Western Blot detection
o] membrane® ¥kgA] 71

=13
.
o

o] &

=

=

AlA, 1x TBST buffer® 10 min, 3% washing
(Abfrontier, WEST SAVE GOLD, Korea)

o
o

ks
kit
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W ofoFF3 ZAY FAFsEX
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@O oAA 2 A EFE olAARE e WU
@b Open column chromatographyS ©]-&3F &2 &z A
< EtOAc, rBuOH % H,0E o] &3l &w) +=
- ¥ 2o =2RY silica gel, octadecyl silica gel, Sephadex LH-20 ¢ 7}
2 HA3] o] g3sta, v}t &8 uZ column chromaography 2 A|

- TLC pattern¥} 10% HSO42] WA A|FS o] &3le] HAy o] wpef AFES 1
o S HbE A4

- FEE

ofN

matrix=

- 3% 9] matrixE ©]€3} open column chromatographyZE ©]-83] =43tA &2, 4A
- QoA Aozl FgtEd thsle] silica gel, octadecyl silica gel, ¥ NH.-silica gel
TLC, HPLC ¥ NMR¥E o]l &3l o2& A4

- Fo ARAES 22 10 mg o134 A

O
as!
=
D
(o}
g
Q
=
<
(@)
T
Vg
=
®)
Ll
%
ol

=4 28 AA
- FE 2% EtOAc, mBuOH ¥ H,0% ©]&3le &) F&
A7) FEES TLCE ¥4 : Silica gel, octadecyl silica gel AF-&

)| =RKe)
AES A

2 Agakel Bz 717184 259 &4
- 283 3}gEo] dsiA UV detection (254, 365 nm)¥} TLC plate’d2] 10% H.SO,
o WAl B A e Gl wel Bggel AT o4
=7 &E: melting point, A¥%= = CD =%, UV spectrum, IR spectrum,
"H-NMR, ®C-NMR, DEPT NMR, 'H-'H COSY, 'H-"C COSY, HMBC, NOE,
NOESY

=]
w

®
@) A 2 A2 HE gk Edo sk RAW264.7 macrophage?] &% H7}
- 9T 34 A8 ¥ Fx r-@2)-EH-0, @, ®)
() A EA) FEE9 97304 3 waAE EF4aA e AE
@ WA FAbd HEE T GABA i S7HEH N
b Aidal Taxe] A w el A 2
- 100g" 3} 1kg S F5 5 2L bottlee] Hof A=,
- N33 A (BAN 480L®, Novozymes) 3ml ¥ 7F & 70C lhr ®ES-.
- 33} & A (Dextrozyme® DX 15X, Novozymes) 3ml H7F & 60C 1hr wH$-
— L-glutamic acid 10g(1%) # 7} % pH 4.
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- pH B4 A2 pH 65
- pH 274 gl A9
- 121TC, 15%& H+f.
@ A& ZTaA
- 100g "7} 1
- L-glutamic acid 10g(1%
- pH 24 Ada2 pH 65=
-pH 24 = AT =
- 70C 25% At
€ Zduf kel Al =
- Clean benchel 4] 50ml Falcon tube?l

- H MRS broth 30ml= 3702 50ml
stocks ¥ &% 30C, 120rpm shaking

2

=7
=7

BN

)

Al 3

Z

,_]__

plantarum®| =
16hr Bl .
v %3t 5 tube: 3000rpm 15% Centrifuge.
Clean benchell &7 ¥ pelletS

+ tubedl MRS brothE 10ml #
10710781 4 w2 314 ate] TS
MRS agarel] #@¥l#S 3l
spreading.

3tol

=7

=2

A =)

=g

3}

3T
= hES

2709] petri dishol 3]4]3%

=
=

- s u & #oted A CFU/ml A4t

=
S

2] & Clean benchol
3+ 1X10° CFU/mls
Aol 3 5%(v/v) 7}
% Clean bench®

=2 34,
°
3
=1t}

/%] )

1

}o]

YR

Ot

3t 2ml

i

E

Rl

m

1;1
5 al

B},
s},

R

7 geaag asE

2 0.1 um filter o] g3}

j§_o T(_)T 100ml ]jE ooﬂ DHE‘

714E 3t 7] ol

= )

=

i
i

. ]
ekl 27

i
4

Falcon tubed] &+ % L.

30C incubator®l A overnight 3t % colony counting 3t Hi S 7

Fuj7]el 35T, 50rpmo. = wj %, 15hr

121, 15+l vt

eep freezerol] H ¥3t}
NS FAAZE
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RAW264.7 macrophage?]
2 (7F-2)-(3H-D, @, @)

1

kel
pad

Aol R

Y

Sk

B16-F0 melanocyte?] u
U Z2x (7F-2)-(h)-0, @, @)

ki3

Al

&)

%l-

3 E

]

|

N
~O

!

0
0

_ZT!

=
;ﬂ

=

tx (7F-(18)-(7H-@-6D)

deA

2

tx (7F-(18)-(7H-DO-0b)

Z (7F-(18)-(7H-D-o)

&

’

RBL-2H3 mast cell9]
U ZAz (7F-(8)-(7hH-®)

1

0]
yul

FraAfol 3
= O]

25E olxtA}
@b Open column chromatography S ©]

}-

W Preparative HPLC

o
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I

=

oo
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oo
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o 47or o
T o R = I .
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q.xTLl‘mHﬂ_v 7L]
AN BN
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TIR T o OF NN

A Z+(hr)
4

=%2(C)
80

% 1000g

T

A4 1000g
A 1000g

% 1000g

i
o

ol

T

50%(w/w)

A
N
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s
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0]
yul

o] =% RAW264.7 macrophage°l| U]
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I Jx (7F-(2)-(H-0, @, @)
) 2 AR F=EE59o] [PSE dFo] FEH RAW264.7 A X9 nitric oxide 343

- Ygds 54 AY Uy #JxE UF-©2)-(EH-0, @, 3)
@ FE g 9@ AR FZE9 nitric oxide A SAH(HY =7}
A

13 W =2 UF-2)-(EH)-0, @, @)

(19) =24 7Ie(HH)=d A4 R F2dgE A% AEH A

A
@ AlTolM FR7F gold 2d= AA

(L) =325 o|xAuAtE 8 2 & 1 W
@D Open column chromatography S ©]&3F &2 &7 A4

- A 9 A EEE oA AMEE
@ Preparative HPLCZ o] &3 &4 ¢

ol W AURNE o AANE B

Eedw Zx (7F-18)-(7hH-O-6h)
XO

gz (7F-(18)-(7hH-DO-)
@ =d3eA e #z, 7714 AR §4
- A B Z2diERY e 3gE R 9 R OF-18)-(UH-Q-0h)
(th F4#YE AT 7Is(HB)=4d AdE A
@D peak symmetry: ¥ =] A4 Fk 1o 4
@ Tailing factor: 7]=rFA(USP) 715 05 ©l4, 2.0 ©]3f
@ Retention time: RSD (%) #kol AAM7]E<l 1% ol
(20) Eg2A F=4 HA s}
7h F=WH A8 x1
FEUE 12 cmzE AEE g o
F=8: 30, 50, 70, 95% L&A

@

@

Q) FEAIZE 41 ZE, 6417, 8AIRE
@

Z WS AEete] 1x FE5ES 10720 Brix Abel2 §5
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F= &1 (w/w) Z8d AF (g) 2=%(T) Al 2k (hr)
AE 9
FEE QA
AT AT 70% EtOH 50 80 6
AT AFHAE
(W) A2 F55 I 24 UH
@ p-coumaric acid 4] W
Instrument Agilent Technologies 1260 (HPLC)
Column Poroshell 120EC-C18 (4.6 x 50 mm, 2.7 pym)
A=0.1% H3PO,4 in DW, B=Acetonitrile
Time/min A(%) B(%)
0 85 15
5 85 15
Solvent 51 20 20
7 20 30
7.1 85 15
10 85 15
Flow rate 1.0 mL/min
Injection vol. 4 ulL
Wave length 280 nm
temp. 40 C

(23) =¢aA gt g
(7h #HAstd WS ot kg BAHS 74 3Lot® x4,
(L) ofefel 22 FEWwHom fFAt 3

ETE R au) = ks
size (g) © (C) (hr)
1kg ~ 70% WEFA
scale 1"2cm 1000 7] oy ZOHHT(V/W) 80 6

(th 7Is(A3)=d o FANHY

@ p-coumaric acid +AWH F=x (7F-(22)-(H)-D)
(24) g2 AdA a3 AE

7 1%, 239 FE2E 2 EFLAY FEANA H7t
@ Z3Y FEE 2 =242 human dermal fibroblastell W3t Al 54 H7}
o F5 H 5 A3 ¥y Fx (7F-08)-(AhH-0, @, @)
@

1A% ZHY FEE 2 Ed2A49 UVB7F ZAFE human dermal fibroblastol] ™3
<

-—

¢

o
N

b 1AZAZ, ZEY FEE ZD 4402, 21, IDE FE AN 5% A3 9y

@ nHZ, ZBY FEE 2 E3ix49 UVB7F ZAFE human dermal fibroblastoll o 3
A

o

o
BN

b nFx, W FEE 2 SSdaA02, 21, DR F5 I 2% AF U
-(Ah)-
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(o2}

7}

b 1Fx 22AY FEEEY tricin® human dermal fibroblastell thak A% S4 7}
T AY WY H2x (UF-Q)-AhH-0, @, @)

Ay FE2E2 tricin®] UVB7F A human dermal fibroblastel] gk Al

(25) #8714 =

O 3% §42A8 FEE229 tricin® UVB7F A human dermal fibroblastoll thgh A
I RHE g9E =437 Y3 MTT assaye o] &39S
T A U Zx (71-23)-UhH-0, @, @)

ki
(th &% §248 FE22 tricing® UVB7} 2AFE human dermal fibroblastol] o 3t =
A

e
kel

A% aiAg FEELH tricine UVB7F A human dermal fibroblastol] o g+ =
3}7] 9138 procollagen type-I ELISA kitE o] -&3}51<-.
@ F5 M4 525 A48 By #F=x 7L-Q)-XhH-0, @, ©)
() 2F% a2HE FEELH tricin®] UVB7F ZAFE human dermal fibroblastel] g
metalloproteinase family (MMPs) secretion =%
O 2&4%x &4A48 FZE2% tricin® UVB7F ZAFE human dermal fibroblastel] th 3k
MMPs secretione =4 3}7] 98] human MMP-1, 2, 3, 9, 13 ELISA kitE ©] &3} 2.

@ FF MAH 529 29 3 F=x UL-)-(AH-0, @, ®)

j=g

D3} tricin®] UVB7}F ZAFE human dermal fibroblastoll gk A

(vh) 1Fx a4 FEED
I A AkA Al axt

D 3% % a4247 FEE22Y tricing UVB7F A2 human dermal fibroblastell 3l A
X &4 Ah A &3E ##ZE7] 98] DCF-DAE ©] 8332

ey

@ WA, 24-well cell culture plate] human dermal fibroblast (1 x 10° cells/wel) & 33}
3L 80790% M Auf7EA] wjeksk o] ) uFE GAAY FEEEY tricing TEHEE

A et 1A ¥ F 10 mJ/cm®e] UVBE ZASIT 5938 52 A28 2383k
48A)17F Wkg o] % 25 nM2] DCF-DA ROS indicator probes 30%7F * 2% PBSZ 33]
washing &, Al &4 A4+ fluorescence microscopy = #-2H3H
(mh) 2FZ §2A-7 FEFE2Y tricine UVB7F ZA}¥ human dermal fibroblastoll th 3+
antioxidant enzyme (SOD1, HO-1) w2 1&g
O 2#% g2AHY FEEULY tricin®] UVB7F ZAFE human dermal fibroblastell t&F
antioxidant enzyme (SOD1, HO-1)9] @&d& =7435}7] 93] western blot analysis 3.
@ WA, 100 mm cell culture plateo]l human dermal fibroblast”} 80790% =2 w7} wj
U3t o] T uHAx FaAY FEELH tricing FEEE Asa 1A g F 10
mJ/cm*e] UVBE A8 5Ue w2z A2 A 48417 §hg o]% PBS=E
washingsdle] E4ES AAS2 RIPA buffer (015 M NaCl, 1% Triton X-100, 1%
sodium deoxychloride, 0.1% SDS, 0.05 M Tris-HCl, 0.02 M EDTA, pH 75)E ©°]&,
cell lysis. RIPA bufferoll protease inhibitor2} phosphotase inhibitorE % 7}sle] AF-8-3}
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NS, Lysate: 9414%2](13,000 rpm, 10 mins)dte] 55 thA] AA o] <=4 protein
7 338k Proteine BCA assayZ ©]-&, A #Fslo] Al83190a

@ 30 pge w¥WlAS 10% SDS-polyacrylamide geloll loadingdle] SDS-PAGEES <33t
(120 V, 1A17F 40%). SDS-PAGE °]%, PVDF membrane®] transfersdhtal(100 V, 1A]7}h),
5% skim milkel] 1A]3}F blocking$r. Primary antibody (SODI1, HO-1, 1:200 dilution with
5% skim milk, B-Actin, 1:1000 dilution with 5% skim milk)E *]g]ste] 4TCeNA
overnightdtal TBSZ 33] washing . Secondary antibody (SOD1, HO-1; rabbit, B
-Actin; mouse, 1:1000 dilution with 5% skim milk)S 1A 7}, Ao A 2e]dtal TBSZ
3743] washing ¥. ECL chemiluminescent substrateE AWFS-3F % gel documentation
S o] &sto] dw A o] bandE #E, FHE

439} tricin® UVB7}F ZAFEl human dermal fibroblastel] o 3k
=]

1
o

(Ah) 1FZZ2 a4

MAPK signaling ¥ 2 2]
DO 2% 249 FEFEZH tricin® UVB7F ZAFE human dermal fibroblastell sk

o &

MAPK signaling protein (phosphorylated Akt, JNK, ERK, p38)¢] %3S =437 93l
western blot analysisZ 43§ S}

@ ez iy Ay iy Hx (7F-(24)-(vH-0)

@ Primary antibody (p-Akt, p~JNK, p-ERK, p—p38, Akt, JNK, ERK, p38, 1:200 dilution
with 5% skim milk, B-Actin, 1:1000 dilution with 5% skim milk), Secondary antibody
(p~Akt, p~JNK, p~ERK, p—p38, Akt, JNK, ERK, p38; rabbit, B-Actin, mouse, 1:1000
dilution with 5% skim milk)

(oh) ¥ %x &axg FEELY tricin® UVB7F ZAFY human dermal fibroblastol] tff gt
AP-1 signaling ©+¥ 2 2d

O %% 4248 FEFEYY tricin® UVB7F FAFE human dermal fibroblastell t
AP-1 signaling (c-Fos, phosphorylated c-Jun)¢ &S =43d}7] 9al western blot
analysisZ 43§ 3}

@ dod e Ay Wy Zx (7F-(24)-(8H)-0Q)

@ Primary antibody (c-Fos, c-Jun, p-c—Jun, 1:200 dilution with 5% skim milk, B-Actin,
1:1000 dilution with 5% skim milk), Secondary antibody (c-Fos, c—Jun, p—c—Jun;rabbit,
B-Actin; mouse, 1:1000 dilution with 5% skim milk)

() 2ZZ FhAY FEELH tricin® UVB7F ZAFE human dermal fibroblastol] o gk
NF-kB signaling $H¥ 2 @3]

O %% @249 FEELY tricin® UVB7F ZAFE human dermal fibroblastell th &
NF-kB signaling (phosphorylated IkBa, p65, IKKa/B)2] &S =437 ¢3&] western
blot analysis& 53] &

@ wad e Ay oy HAx (7F-(24)-(H)-0Q)

@ Primary antibody (p-IkBa, p—p65, IKKa/B, IkBa, p65, IKKa, IKKB, 1:200 dilution with
5% skim milk, B-Actin, 1:1000 dilution with 5% skim milk), Secondary antibody
(p—p65, IKKa/B, p65, IKKa, IKKB; rabbit, p-IkBa, IkBa, B-Actin; mouse, 1:1000
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dilution with 5% skim milk)
(26) TFAAZE oA F oA AMdst AlE AL

7h AgAAQQ (F)arg-ohdel 9este] AlAE A4
(h zt 24 dAE 1L F&8 &S Fste] F5 249AE Vs(HB)EL oldE
g AT e AL
(th A5 A% 73
% 34 NE A5
50% REFHY F& (ST1) 1L
% § A= (ST2) 1L
(2H 24 dAE AF WES A0 F BEste] pcoumaric acid I B4 2 7]
THEEA o)y B HAF F& Addetsd AHE
th #3974
7 94
s |
Hs A& 123|456 7|8|9 10112
AD A2 | @) | @) | G) | @ | B) | 6) | (7) ] @) (9 [(10)
Ne(HH)Ed v 2 FEddE
! g Agd AT A —
2 & =4 3y 14 h
3 A= FFEsE Axh #
4 AlEy el deld (12h) *
5 &3t 34 A (1ah _
6 FaAY FE20 &9 12D —
7| B2AY FEEH AAE 23D *

8 |dFAA FA N E(Scale up) (23})

9 In vivo A& (23})
o | EEHE A AR AF A
(23 o
11 A A2l F2 71 (23)) ﬁ
AaAE F AEFFE Y3 A3t
12 A (33 —_—

13 A A" —

14 ?_X/\ /\]6-1

15 FIAE (32
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16 MEad A% 33 #
17 "} (33H) —
18 807 AA (33 H
ERaA s (AREE A4 9 [t
9 lgavas sl A9w AR G

20 | EFaA 2234 A48 63

21 | EF4&

22 A AqkA A7 (BAh

23 | E¢aA wFAN eANE (33

24 | ¥4

25 | tricin®] FEMNA ZFL&7)A

26

e
0
.
|
IR
v
h
e

(1) 7I's(A 3%

7h 7s(AB)=4 105 2= 234

@ Tricin

@ Tricin—7-O-B-dusrn D-glucopyranose
@ Salcolin A
@ Salcolin B

=g 2 B FEudE 9 AEH

(® Tricin—4’-O-(threo- S-guaiacylglyceryl) ether 7-O-B-D-glucopyranose

® Tricin-4'-O-(erythro- G-guaiacylglyceryl) ether 7-O--D-glucopyranose

(@ Tricin—4'-O-(threo—- G-guaiacylglyceryl) ether 7''-O--D-glucopyranose

Tricin-4'-O-(erythro- G-guaiacylglyceryl) ether 7''-O-G-D-glucopyranose
© Salcolin C
10 Salcolin D
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@b LC/MSMS Chromatogram

= s

[ Nl
U I
Irlu Uhea, AL ,,/.'”'. J I-\f \ = | |\ = .-l e e—— N
1Y 51. LC/MSMS Chromatogram
W Calibration curve
Compound.’ Regression egquation’ Linear range:’ Correlation coefficient.

(pg/miL) ®RY)
Tricin-glc+ ¥v=4 8243770 x + 63224~ 1-10- 0.9998.
threo-7""-glc~ w»=T.0754208 x - 475 6885 1-16 1 0000
ervthro-7T-glc. ¥=15833.6557 x + 1,282.8361+ 1-10 1.0000-=
ervthro-7""-gley v =1,127.5375 x - 5.2222+ 1-100+ 1.0000-
threo-T-glcs v =3.408.6257 x + 373.8852« 1-10w 09995
Tricin- v =4,132.2427 x + 2.103.4126. 0.5-100. 0.9999.
Salcolin B+ v=24444 2806 x + 1,451.6776 1-10 09993
Saleolin A ¥ =19,978.5792 x + 1,936.3552= 1-10w 0.9995.
Salcolin C- v =14.275.2268 x + 1,240.9016= 1-10- 1.0000-
Salcolin D ¥ =16,585 5574 x + 1,930.3607~ 1-10. 1.0000-

a9 52. #83 7|5 (R E)EZ 10%F Calibration curve
& 121Gz FE2E Y 105 A& gF &<
- AgAFol A= salecolin C, DX AEo] HAoH # AFdA = dlF 4o A=
o)
&
- QA FEA )6 e s How AR,
EtOH( ), 80T, 6h (mg/g)
EtOH (%) 10% 30% 50% 70% 90%
Tricin 0.42 6.88 8.74 10.43 12.58
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Tricin-Glc - 0.39 0.67 0.85 0.99
threo-7-Glc - 0.86 0.79 0.94 1.14
threo-7-Glc" - 0.78 1.27 1.58 1.82
erythro-7-Glc - 0.3 0.44 0.6 0.67
erythro-7-Glc" - 0.64 0.74 0.78 0.89
salcolin—A 0.1 0.58 0.67 0.75 1.02
salcolin—-B 0.15 0.61 0.62 0.68 0.9
salcolin—C - - - - -
salcolin—-D - - - _ _
(th FALE A% N5HAHED 44 2 A8 A%
OIS IE
o) A X EHL Tricine = A743gh
@ AF A
- Tricing ABAGA PP ngz BHEA 108 F ehjoln g BHYETAS
ula A chek ek 9le
- Tricins A eF YA 9F2 Tricin derivative ©| 22 259} pHoll 235 <t o] B
YHX RoBE, FHEE L FF AT EFBY FRs SAE 4yl vt g
ol A Eed 7 AL
- Tricin %2 Tricin derivative ¥+ HU A& oz vu3 wo] Fwjslal 9lof
T3ot717F &l st
@ AEBA 54 Ao
Name Tricin Chemical Structure

5,7-Dihydroxy-2-(4-hydroxy-3,5-dimethoxyphenyl)

Systematic name | -4H-1-benzopyran-4-one; 3',5'—O-Dimethyltricetin;

Ol

4' 5, 7-Trihydroxy-3',5"—dimethoxyflavone A e
Cas No. 520-32-1 B0 o, ,3\“/(%\ ; —
Molecular c E g %
17H1407 . i
Formular = w\{r‘
Molecular i
weight 330.29 Da b R
Appearance yellow powder
Melting point 289 T 291C
Solvent DMSO, Methanol, chloroform, Ethyl Acetate, Dichloromethane, Acetone

UV-vis (Amax) 330, 350nm (Tricin in methanol)

@ AE=Z AT pE
¢p HPLC 49 &3 A

» Tricin analysis from Wheat Leaves
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PR A Reverse-Phase HPLC Method for Tricin Separation from Wheat Leaves
e Marc Estiarte, Josep Penuelas, Salvador Canigueral, Isidre Casals
71 Nucleosil 120, C-18, 10um, 250 x 4.6 mm, analytical column (Tracer)
= Carbon loading:11%, pore size:120A, surface area:200m”/g
A=20mM H3zPO.inDW,B=methanol
Time/min A(%) B(%)
0 100 0
15 > 50 50
5 45 55
20 45 55
2= 30 C
a7 350 nm
& 1.5 ml/min
TUHF 40 pl
Sample Wheat Leaves
Diluted solvent | Methanol

» Tricin analysis from Hull, husk

A9 Mightysil RP-18 GP column, 3.5um, 250 x 4.6 mm, analytical column
= (Tracer) Carbon loading:20%, pore size:12.5nm, surface area:-
A=Acetonitrile, B=1% Acetic acid in DW
Time/min A(%) B(%)
0 15 85
o] = A1 25 15 85
©° 25.1 40 60
60 40 60
60.1 15 85
75 15 85
+ = 25T
b/ 330 nm
5 1.0 ml/min
TYF 20 nl
Sample Hull, husk
Diluted solvent | Methanol

= Flavonoids analysis from Alfalfa

Eurospher PD 82 column

A=1%phosphoric acid in DW, B=1%phosphoric acid in  40% acetonitrile
Time/min A(%) B(%)
o]
0 65 35
60 0 100
= 25 C
3% 350 nm
4 1.0 ml/min
47 |-
Sample Alfalfa
Diluted solvent | Methanol or MeOH-DMSO(1:1)

» Analysis method of Tricin (Chem Face)

e -
ol 57 A=Acetonitrile, B=1%Acetic acid in DW = 25 : 75
2= 25 C
-7 330 nm
& 1.0 ml/min
THE -
Sample Tricin
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| Diluted solvent | Chloroform, Dichloromethane, Ethyl Acetate, DMSO, Acetone, etc. |

* Tricin analysis from Leaves®| 4| o]
7V Fdete] d AlEHE Farste] A

O #A L AP

1z FE2E25H Tricin peake] 2|7}
}

43kt Al s

- Tricin ¥% 2 mg= %33 HPLC € MethanolS 7Fste] 20 mL=2 3 A&
Stock solution®. & 3k},

- Tricin Stock solution< 25 mL E¢ MeOHZ 10 mLe¢ %AS 9
Tricin Standard solution® & 3ht},

- Ao A

A

e
o

- 70% ANEe 1FxF=AH(524 Brix) 800 mgS H =3l 100 mL F7+Ho ¥
3 HPLC& Methanol 40 mL=Z =<l ¥ 30 &%} sonication ¥ Z & Sample
Stock solution® & 3T},

-~ Sample stock solution 10 mL3 MeOH 10 mLS Hi Zelx uxz
Ae 14z Aodow @)

&3t

(ol

- Sample stock solution 10 mL3¥} Tricin Stock solution 5 mL, MeOH 5 mL%
Yu Bdxs 92 T3ek A S Spiked sample® 3t

JER R

Instrument Agilent Technologies 1260 (HPLC)
Column C18 (SUPELCO Discovery® 250 mm * 4.6 mm, 5 pm)
A=0.15% HsPO4 in DW, B=Methanol
Time/min A(%) B(%)
0 80 20
3 80 20
3.1 50 50
8 50 50
Solvent 81 45 55
20 45 55
20.1 15 85
30 15 85
30.1 80 20
45 80 20
Flow rate 1.0 mL/min
Injection vol. 10 pL
Wave length 350 nm
temp. 30 C

ke

- Spiking test Chromatogram
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1Y 54. Spiking test Chromatogram

1) zizania sample 1 , 2) zizania sample 2 , 3) spiked sample 1 , 4) spiked sample 2

- Spiking test Chromatogram overlap

a9 55. Spiking test Chromatogram overlap
1) Blue: zizania sample 1, 2) Red: spiked sample 1

- #2433 Table

Rt Area Height Symmetry Tail Factor
Zizania sample 1 17.826 469.1 33.6 0.878 1.0928
Zizania sample 2 17.849 460 33 0.868 1.0928
Spiked sample 1 17.869 1593 117.8 0.908 1.0684
Spiked sample 2 17.857 1588.9 117.1 0.906 1.0677
- A

- peak symmetry 0.868 ~ 0.908 & peak® thA A o] z jEby.

ot

S 9 RAME wPz FERRRH Tricng AT ol Agsn ww

(2) 7= =1 &4

— 1

Z A= 157 2 cm AEE AAE o] Aol dAvfEar gIARE o] A= Al
HAoE FAUY] FaE @o] X7 wZol] 2 mm FEO] sizeZ W25t

Aol AEA Ao=w gy,

O

mm EHE A Forw A& FHE AT LTHEE JabE

00]
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a
=
x
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e
ol
2L
ol
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L
ftlo
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ol
ol
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oX,
J
ro,




e oF 117 13% 9 Aol Hlsto] AP &L 2 3% vwon &

el

0 B

R

HEQ Fepel Walsh A,

o

ol

B

!

o
I

13.43%

13.80%
12.86%

12:85%

15.00% -

O -
o 9 g o o
T
m R E B8
. 7
e I
-~

0.00%
5.00% -
0.00%

30% 50% T0% 90%

10%

a9 56. 8vlE= e A3
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jruge]
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olo
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AEZmolM 70% FAFEEl e ko v a5 =+

MTT Assay NO Assay

m(mtmls[uw

Celvinblty (%) n RAWDSAT

Y 58. &1 F=d AE MTT & NO assay 2%
AHE

- FE2 138%9 F&= 50% T4 FEEo] /M 2oy 0% 74 FE=L

- 10%9 BHHY

13.43% 2 =2 A #ol= ¢l=.

24 A3 salcolin-C¢} salcolin-DE =

15 ¥ 87HA] ARl BF 90% FAHANA 7 Wol & HAAW 0% A F&
=25 90% 4 FE=d vugds 9 zelrk AW €5

- NO production 23}, 100, 250 ug/ml ¥ Al 70% 54 F=E9 o] 71 £
o, 500 ug/ml £ Al, 50% 4 FE229 Aol HE F5.

- 919 Z23E AFEH FE&2 50%¢ 0% F8 FEEl MF F
S

production 23= @& FLAA 70% T4 FE=E° =gorn, I HAELS 90%
T4 FEE M FAN 0% T4 FE=H S Aole glen= &3 44
o g5 2 ddF %50 BHoE 2 T70% FARAY &HlE HAH FZ&|
2 Z2AA3E.

rlr
ol\
)
el

ol w2l &0l Hl#Hste] S7bskA N 643 o] F =

#0038 1 13.43% IS55%6
25028 1 12.95%
3.00%
An(hl[ 12.50% ’| 11.99% m2ATE
12.009% - man|ZE
11.50% " . m BA|ZE
11.009 +— . ; . L meAlZE
EINES PUNED sAlZE aalz:
AJZH
99 59, 324 BE S8 W
FEAE 1059 3 Al
- FF Alzto] Tt wel fFaAdE FEHE FIHSHAT 6A1F o] F 2= 23]
Base AFE 0o
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13.00% -

12.009 - = s0C
= s0°C
11.0096 -+ 1 e

14.00%
—‘ 13.43%

FE257F F71ee wel @RS shako] unu|d WIS ®H YA W Tricin®
F}ako 3 3}

a8 64. FEL2Ed ©E M EZ MTT & NO assay

343%9 &2 80T F==9] =5
1059 SAAE B2 salcolin-Ce} salcolin-DE= AE H A &tow ymA A
T =

ricin?} Tricin-glc® 80C F&EdA v =i, YHA 6F

N
o
rlo

NO production Z 3}, 100, 250, 500 ug/ml ¥4 Al Z5F 80C FE&2 &4 713
A UER

fleol dats AFew £ ¥ F9T 2o A= 80C FEE0 MY TS5, @
AEAL vHEAeE 60T FEEC] B 2ol A Tricine 2 Ae] 2 80T
A w7l 255 80CE AT

% 234 Axse e ohesh 2e.

A




@D polyphenol % flavonoid7} o] i3 o] o] aikst
@ 43} Z%(DPPH, ABTS etz 27%) 4

<=L O
Fode B

=
DPPH &0 & ABTS #o9Z Polyphenol Flavonoid
Sample 2AT 2AT contents contents
(ICs0, 1g/mL) (ICs0, 1g/mL) (pg/mg) (1g/mg)
TOE-80-6h 6.74 + 0.15 785 + 0.87 3109 + 9.12 113.8 + 1.87
@ webA &g Ao o3t &3t g5o] 5T Aow vy,
(2h) HFA3 I or &3 uFdx FEE v g% HU}
@ Melanin A4 9A &5 H7}

@p MTT assay
- 500 pg/mLe] F% ool AEEAo] YER.

el viahility (%)

a9 65, 1Fx FEEY MTT assay

@ Cellular Melanin Content (%)

- AFF F2EE Ay TR wal 592402 melanin JA G50 e,

o

Celluar melanin content (%]
CEE SR S G

¥ 66. 1z FEEY Cellular M
@ A=

- B16-F0 melanoma cell W< A% melanin®

of tiulste] F uHx FE=9 F=o HldEsto] 3

o

- A xdom FEI AHE FE=2 500 ng/mLe FRolA mY F 5ol

- 53|, ¥+ A%<l arbutinoll Ao v FFo] 50% oldUdS 7t

elanin Content

1}
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z F2%e) vy xko] AA A JHseta Bod

- oy A% vy e4 3 ARE TR FEE 9vE, Fotrmadd, f
84 Fx F222 YAs glow, B ATdAE GREe uy sy vare
2 g e

- 3% FEE BY AR wicing A5 °F 6% o1 ¥ B mgonw
Dz 2B MY ahe B4 A¥A WEES & 5 A

@ Cellular Tyrosinase A4 A &5 H7}
@p Tyrosinase activity (%)
- 100 pg/mL Agwols &so] YEbUA eFgkert 500 ug/mL Aol A= &g
w

Tyrosinase activity &% °] YE

a9 67. 13% FEE 9 Tyrosinase activity

Tyrosinase activity (%)

W 4E
- Al¥EY tyrosinase &4 A =4 A3} 500 ng/mLe] sZoA A A7} A
S Yetyozx Axd ded A A a5 w29 FARSE FdEd o] YERE
- o= uF 3 5} 4]

% FEE9 AEo] B16-F0 melanoma cell W5 9] tyrosinase & 42
< JAgeEzN W

@ Mushroom tyrosinase &4 A =4
@P Tyrosinase inhibition (%)

- 1Fx FEE AP sxel wgt fod o2 Tyrosinase inhibition & 5°] YERS

.
---llll

ZFEranis fasifolis concentration (agfmL)

Tyrosinase inhibition (%)

a9 68. 1 Zx FEEY Tyrosinase inhibition
W AdE
- tyrosinase €4 &4 Ad| &% HUF Ay, 1Zx FE2E T vlHste AT
o] T7tEE &<l3
- A 1A F FEFEL tyrosinase 4 FA S Ao 2 dopachrome?] ABAIS
AA, ol dWepd FA AZE Halste] v §5S B
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Dy 142.21 18.434
XA 1.21 0.0493
RSD(%) 0.85 0.2674
(h) SolA
Retention Time Peak Area
Tricin (X8 9) 18.523 140.9702
Zizania (A P-§ ) 18.533 92.1333

Y 80. N@ &9 HPLC A 2vtEOY

AAZ (o] EFE mg/g)
70 mg 100 mg 130 mg
(2.8481 mg/g) (2.3802 mg/g) (2.0772 mg/g)
1 2.8058 (98.51%) 2.3410 (98.35%) 2.0928 (100.75%)
2 2.8425 (99.80%) 2.3385 (98.24%) 2.1046 (101.32%)
3 2.8470 (99.96%) 2.3237 (97.62%) 2.1084 (101.50%5)
ek 91t 3] = 8(%) 99.42 98.07 101.19
A Ht 3 58(%) 99.56
3 FE TR 97.62 ~ 101.75
(2h) AL =
D WA
A =
70 mg 100 mg 130 mg
1 1.2539 1.2634 1.2449
2 1.2323 1.2586 1.2443
3 1.2444 1.2561 1.2542
4 1.2516 1.2582 1.2540
5 1.2577 1.2595 1.2305
4 3k (mg/g) 1.2480 1.2592 1.2456
[7‘451]51)%%)&] 0.8029 0.2128 0.7756
H+ RSD(%) 0.5971

@ A&7
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A2
A B
1 1.2560 1.2380
2 1.2566 1.2487
3 1.2458 1.2506
4 1.2410 1.2341
5 1.2555 1.2333
=4 3k (mg/g) 1.2528 1.2458
RSD(%) [AA &4 3k 0.4840 0.5437
B3 RSD (%) 0.5139
(vh) A =FgHA
1 2
shaF 3 WA shaF 33 HA shaF a3 A|A
(ng/ml) (Area) (ng/ml) (Area) (ng/ml) (Area)
0.7733 27.8179 0.7733 28.1869 0.7733 277.6445
2.3199 84.2415 2.3199 85.0842 2.3199 83.5389
3.8665 142.2074 3.8665 140.3768 3.8665 139.6118
7.7330 284.9381 7.7330 284.4792 7.7330 285.4040
15.466 570.5757 15.466 568.5251 15.466 566.4622
7]& 7] 36.9581 718 7] 36.8042 7] &7 36.7488
yaH - 0.9652 vaH - 0.6630 vaH - 1.1271
7]1-&7] yAH 9
2 7(s) 36.8370 20 2Ho) 0.2356
4 SHA HESHA
(10%0/S) 0.0639 (3.3%0/5) 00211
(i) %514
@O A=A data
i : o T ' o -
: E 1 wE = t o
..-..;..,-m anm 1 ;p-en
23 81. Tricin calibration curve
Tricin JEFE BYEE penicin
3 A eak area
12 A (ng/ml) (ng/ml) = e 3=
1 1 0.7733 27.8179 28.1869 27.6445
2 3 2.3199 84.2415 85.0842 83.5389
3 5 3.8665 142.2074 140.3768 139.6118
4 10 7.733 284.9381 284.4792 285.404
5 20 15.466 570.5757 568.5251 566.4622
Slope 36.9581 36.804 36.7488
Intercept - 0.9652 - 0.6630 - 1.1271
Correlation coefficient 1.0000 1.0000 1.0000

@ 1~ 3% A& volg Hit

Tricin B
71=71 36.8370
y 44 09185
AR AGE) 1.0000
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() A3 fof

73 5 &7% Az} w4
A 2~ 8l RT RSD 1.0%°] &} 0.85% A3
2 g+A ™ A 1) RSD 5.0%°] 3} 0.27% = g}
= o] Al Fy A A RS, ~ 5
5ol Unknown peak”7} #3z+ <¢hg. A
2] A AR A5 (19):0.9980] 4 1.0000 Bk
. 112 4] RSD 33t 5.0%°] 3} 0.60% =gt
°c=c A& A RSD H i 5.0%0°] 3} 0.51% ] 3}
A A4 F#3 5 & 100+10.0% U] 99.56% EES
A28 A2 DL= 3.3x0/S 0.0211 -
A F3HA AX2 QL= 10x0/S 0.0639 -
(5) &=st ¥4 s
hH sA41x
O s2x8x Al ofdfie} #Zo] YJA7F nE2A] AN F5o g5 FH7]E &8std
A Apelzw 240l s
R w

19 83. wFH3e] WE nFx

oh A&
- A4 92 60 RPMo] HHoleta g,
@ oo fr&ol me &% ) 4%

= e 1BE°C
M 0.4 kMpa
FE 1208PM

FEETY AxFH
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D MTT measurement result table
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A 2] - (plantase) 9] AIZFE NO A4 oA 4 A3}, 1641 A2 A] 7}
A5 94 255 UEFHICs: 466.62 pg/ml)

(plantase)2] Al depd AAG A S A}, 1641 A2 A
59 YERY(250 pg/ml XA 43.27%<] Wk AA)

=N
&, 1¥E F£E&Y4 Tricin %, 3895 &%, " a5 BE
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e FEES 3lot A4St =89 AAA

Y A9E EYR HF FEUHS ol o] AH
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e (@) () (hr) 22 F=
A A ] 70%EtOH
80°C, lhr 80°C, 4hr
(7) 22:0b8 FE234 HA3)

m O
et
23
ot

_83_




i72s

= AXK 2] 3Lot FT==(25)

17.48

1762

isAlTHalot

1641 ZF 210t

1641ZF 310t

a9 96. 3Lot A &

1251

16A|ZF 1ot 16A|ZE 210t 16AlZE S0t

a9 97. 3Lot A4t Tricin & &

@ A&

- 3Lot

- 3Lot

- 3Lot

(8) t=FAAE &4 7 (Scale Up)
(7}) Scale Up®l] w}& W3} 3ol
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H] 2

T 17.45% % 27 RSD(%)# 2 1.06%= Ad
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gto] A% a2AY 7 29 A4 @,

o &

Tricin & 2F (mg/g)

g e 1aa 142
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Tricin & 2 (mg/g) Tricin &2 (mg/g)

132 1132
oS85
i = Dextrin 273 T - 3 w50 T=E=S
W pextrin 2 = Wikg =ES
a -+ o T

Dextrin 28 & Dextrin 28 = 50 FES ike TEE

23 100. Dextrin &4k A ¥ 9] Tricin 1Y 101. 3% Scaledl W& Tricin

FEE9 e Scale upH A A 045% Scale updt FE=Eo] v =gk
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(mEE 8L (e 2UR)

242AY FETAH (@Y 2 8)9 Scale Updl W& Tricin %9 A3A
3k

B R U i |
@b Tricine &= H] L @ Tricine &% ¥
Tricin &2 (mg/g) F=E=E2| Tricin E2¥(mg)

244.06

250 7 212.67
19374

= Dextrin &7 sog Wito

= Dextrin 7 1kg T

W Dextrin &7 50g Lo 150,
B Dextrin 27 1kg Tikx 100 -
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Cl El

W Dextrin 278 1ke o

sog B0

Dextrin =&
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o
Jot
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“ hid
. . Linear Correlation
Samples Regression equation range coefficient
(mg/mL) (R%)
tricin-7-glycoside y = 1,043,132.4810 x + B
tricin—4'-threo—-7-glycoside y = 672,823.1834x + B
1,013,944.0604 0.5-50 0.9967
tricin—-4'—erythro-7-glycoside y = 747,253.9864x + B
1,303,853.9810 0.5-50 0.9953
tricin—-4' —erythro-7"'-glycoside y = 709,493.8073x + B
436.106.9626 0.5-50 0.9992
tricin—4'-threo-7"'-glycoside y = 311,992.5730x + B
56,308.9787 0.5-50 0.9993
tricin y = 2,021,745.4431x + _
441702.4679 0.5-10 0.9999
salcolin A y = 2,145979.3615x + B

74.192.4475 0.5-10 1.0000
salcolin B = 4,712,708.7534x - _

6.467.9658 0.5-5 0.9999
salcolin C - - -
salcolin D - - -

@zt #2542 22 I
St (ug/mg)
=
ok 70%, 80, 6h. 90%, RT, 6h. enzyme
(plantase)
tricin—7-glycoside 0.40 0.21 N.D.
tricin—-4'-threo-7-glycoside 1.30 0.58 N.D.
tricin—-4'-erythro-7-glycoside 1.10 0.30 N.D.
tricin—4'-erythro-7"-glycoside 1.30 0.16 0.63
tricin—4'-threo-7"-glycoside 3.84 0.96 2.22
tricin 1.62 0.22 0.91
salcolin A 0.66 0.24 1.14
salcolin B 0.32 0.10 0.50
salcolin C N.D. N.D. N.D.
salcolin D N.D. N.D. N.D.

h A&
- LC-MS #4 A3} Tricin, tricin-7-glycoside,  tricin—4'-threo-7-glycoside,
tricin—4' -erythro-7-glycoside, tricin—4'-erythro-7''-glycoside, tricin-4'-threo-7''-glycoside

o] e 743 salcolin A, salcolin B dh#e F71 &= AL el
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2 F5o @ AHAY, 5 FAVF ¢F Mol 7t= AE g2l

retinoic acid 0.05% & 3% Z=¥3 P ¥ Tricin 2 mg/kg=
, UVB A} 8F=7bA] Cat tiHlste] Foid oz FEo € FAdFHAoY,
UVBZEA} 105F%F] o] 28] Retinoic acid 0.05% 3§ =¥3 Ra-&
om FEH FE BWokde S AT F U L%
mg/kg Fo3(Z300) A= UA & 3H FEZA
A E FL& F5o] dzHE.

®
o, o )
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o
)
rot
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M
1o

fo 8

© o1& s ¥ W, UVB 105 ZAel% B8 8% 50 mg/ke, 150 mg/ke
A ZFo= SKH-1 hairless P92 %3 ZA A X g4 02 28359 1
HFE @A AWl =& E Aor AR H.

(h) A 2 ALT, AST serum, % FF =4

@O N, Ct, YA Alg A wolA ATHsrt 25 A3z Yebd,

@ =42 B7tst7] 98 AE Fol 454 e =& COvFx w3 -, 755k
el Al NS AF3 Serume] AST, ALT #HAMg. 71 2 e
AlgFolo e E78tal 3b Folxrh HAsHA gokow B AYHeRE &<

q

_%7} gkol 5 9}2@ positive control?! retinoic acid®} ®]xl 3}
I} dHEgle]l o] IEHES YEY.
2 ALT, AST serum =% A3}
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@b SKH-1 hairless mouse?] A

O{N

[ody weight ()

~ C  ZS0 Z1SD Z300 T R

UVE iradiation

,,,,,

Ui trradiation

19 121. SKH-1 hairless mouse?] A% © ALT, AST

serum =3

@ SKH-1 hairless mouse?] 105 $(A5717F $5) 284 =4 A3

- |
o |
- |
-]
-
a | L,

Ziso Z300 R

Moisture (%)

UVB Irraciiation

19 122. SKH-1 hairless mouse?] A}$717F 28 %
FEIGF =4
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D H&E staining

@) Co+2 105:7F UVBAHE 2 %9 FIAEL Fo] v$ FAYHOH (2% %
AD, %9 9 AIF 5 ARV YA, ©@EH daSol WAgdHE. oo Hls
143 4% 50 mg/kg, 150 mg/kg *2]3F 750+, Z150+-2 Catoll H| & Ay
MEZo] dA3 A% AS HEEF A 409, 1008 o} AR 25 213

W oty MaF o &= HdF7F CFy ginjste] =& BH5S g ol &
A SEW 9 SILFLOZ ¥ e Jests A@Axe dxss 442 U4
TR IFx FEE Fov 295 %2 AIAEd FAAA IdFES A= A
o Z AlgH,

- ¥ 5§ z# 9] H&E staining 2 3%

@ Masson'’s trichrome

@) UVBE ZAFeH#] &2 Nwtel 3 ZFo) A aniline blueo] Z3tA S2E w2+
7F #FEEJ oY UVBE 1057 A4S Cr9] w4 -+ aniline blued] v <F3}
A G,

W UVBE ZAlSlHAA 145770 313 x FEES 53 243 3% % F55 59799
A, 53] 75019l 139 ol Citol Hlske] aniline bluedl ZshAl ¢ A® wdd
A7 B2, ol 14570 14 %x F55 59 (%% 50 mg/kg, 150 mg/kg
FohR A o] UVB AL wysta s 24 W #2352 4
ANFom IR F5 JAHSE gHRHow AJuste] wdd {42 S 223}
A FAAZ Aoz AR 4.

- ¥ ¥ A9 Masson's trichrome 23}
UVB irradiation
N g T z50 Z150 7300 R
a9 124, I3 % Z 9] Masson's trichrome 23

(2}) 3% %27 Western blot

@O UVB ZAbol = EFsla 23 % FE55 Fo oA = Collagen 1A wHd 9Fol
Co dv] 25 F7Fe AS g 4 A, 53] 4% F5F 150 mg/kgS
T3 71502 p<0.001 o522 Collagen 1A wd o] F713stS 8hel gl




®
<] mlﬂ
A
=
o
Mo

S 13
, UVBZ %A}3E CiolA MMP-1, MMP-13¢] @& ¢ko] Z7}38F o1 MMP-1
ko 7507l A p<0.05 FolFEo R wE ko] 7FAdY o
Aok ek 750, Z1507 A BT p<0.05 9 FEoz 7}
CaEt MMP-1, 139 @& o] wo] F7Fl retinoic acid
o7 Zogtd ¢4 U B Er 7| He dEFES v XA F3)
® 2ns FHsd 2 W, HF Ad AR 2l BHEsd MMP-L
7vstar ZeEbAl F4 T4 Collagen 1A & o] 7HAa
UF7rY 2% %x FE5E (Z507, Z1507) A28 & 23] Collagen 1A9]
1, 139 TdS HAAAA 95 F5F FAIAN =&

i rlo 1@ 1o

UVB irradiation

N C T Z50 Z150 Z300 R

— — el QD e @ | Collagen 1A

— _— - w— — MMP-1

— - - - MMP-13

[ — — P — | [ctin

0
N ¢ Tz 150 300 R N ¢ T 7% 75 730 R N C T 750 7150 7300 R

UVB irradiation UVB irradiation UVB irradiation

a9 125, 93 =27 @@l Collagen 1A, MMP-1, 139]
o 3+ western blot 23}

(10) DAFE 27] A AAE A
1) (koA AAES] A P
D A A

aZx FEFol APHAY FEHA
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Tricn B4 {mefg)

Lab scale ST1 Lab scale ST2 Lab scale STS Lab scale ST4

== 30

a9 136. Lab scale & Z
@ Lab scale ST1 = &4x7 A 94 A A= @ L
ST2 = @4AH8 & AE, @ Lab scale ST3 = 4248 & &
ZEALe] o g2 AZ @ Lab scale ST4 = HF A=

4 A

X

i
@ Ate AAEe] sHGA” &

w

1554

= =
& 22 ; —
Scale up ST1 Scale up 5:3 I Scale up STS
a9 137. AAE F& 27
@b Lab scale ST1 = 348 A 94 HAx AME @ Lab scale

ST2 = @442 & AZ @ Lab scale ST3 = 437 & F&
Zhabel oetg F=&F AE, @ Lab scale ST4 = HF AZ
@ A&
@b Lab scale M Z 3 ZHo|A gegozm Aarst AMZ o == 583 Tricin &
o] Aol FATS FAF

= =2 B B S

(o]
ol

=
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W Lab scaledl &= @5 A 2§44
Aol FEHA X Aol Jdu yFe

tf 2e 677 wel 027046 mg/ge] FEH AL el 5k, Lab scalel A &=
o ere AMEFENA 245 mg/glE =2 Tricin F=ES EAAT dHFoz A
2bsk AZ o] A9 " X2 147 mg/gel FEHES At o= Lab

R BaAE FE A FF scaledl Hlske] unke] zpolzt F
ol 71 E AN A Tricine] dvty F= 5

3@ W

@ HF M= 480°] Lab scale 19.95% oA &% scale 1654% & 743 o] fF+=
e o AFg¥ o] Aol =7} Lab scale2 75 um, &% scale2 20 um® xo] 7}
A7 Wil Hoew AR H

@ HAFHoxE Y2 Tricin® %L Lab scale2 1.08 mg/g, &% scaled 1.17
mg/go. 2 Tricin® o] & 108.3% A& FAstd e FTFF7]F=d £120% L=
ZAersld Addo] s,

=
=
>
=
o
Lo
o
2,
ofl
N
S

ol
2

- e I 292 kcal / 100 g, ©F3E 58%, =AW 2%, =l 10%,
6.1%, 3] 23.3%, YEF 407.1 mg / 100 g

39 138 AAE FEAHE HA 23
(W =4 HAF A3
- 9 02188 mg/kg, =494 0.7157 mg/kg, 7F=8H 0.0761 mg/kg, =+ 0.0043
mg/kg, AT 4, FF5HDDT, BHC, aldrin, dieldrin, endrin) &3

a9 139. AA=
(th) Tricin & A A3

- @+ 1.24 mg/g
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O HHATA AR

AR EF - AF, AFLE ATt 9% - F
o] o
P =1

FOSHU %A =&/ A% ¢hdH [2013.7 ]l ~1&

oJ ok dlo|Ej o] 2o oFlZ = A

dolelulol 2o IgE SHHo] Qor, 4§ 5 YRE 57

DaaAd | waus | A0 aaes | gve | Ay
* Foppg | HALE | A
=E90%,
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0%6)100%
9 a1 _ 2ECTE | =E95%,
& HES 7HEE) o $5%
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A
Aeak A e e | ) . . i = 290%,
- 222 |F() o F410%
| S
- =9 A g dg
_ _ N _ A= A R
F5% | AT | AFY | Axn | 2agAg | mane | 2L T aaes 5w w
(<]
A | 192. =
O] R e P I e wEA |- -
ol g
SE v Wild B B B Zﬂz&l‘i}_ B B
= rice, Inc. 2 %
<y Natural
dE —at health, |- - - FARARA - -
Inc.
TR
HEy | ZEH [ ]
uex |200g |4zzy| JEVIBE ?\ﬂ
572 2018004211961 e
AR (ﬁ;%*liﬂli‘#%wiﬁz,lé) |mune vse
B T ranen e o
;es | ZF(2M)95%, e
@ | 98 (0)34h5% xazamic
T P
e s
|03 (HDPE) ALl LEY TR T R
e mm;;:\ ":: -t
L:,i:‘!::"%?,}."’,”'““‘“""‘""
s | SISMIE R A et
Ul AlE EA WS AE =& AF ZA WE AEF
@ 714 2 Adede] S, 54 5) DB A4 AR
FEEDELRES FER A [ 9d AW o] Avws
jzania latitolia) And (safety or
Toxnet Z latiolia) And (safet 3 < <
adverse or toxic)
Pubmed (Zizania latifolia) And (safety or 7 < <
adverse or toxic)
PDRhealth 'Zizania latifolia’ X X X
Natural Medicines 'Zizania latifolia’ X X X
S5t 4 534 1Al E (Zizania latiolia) And (safety or < <
adverse or toxic)
US FDA poisonous 'Zizania latifolia’ X X X
plant database
FSANZ 'Zizania latifolia’ X X X
JECDB 'Zizania latifolia' X X X
® HA% A7t AR
b AN dddHAZF  ‘BAAY 1Fx FEEEEA 250 mg/Y
W 2z FdlolA] ditAFom FHH gom, dd A3 AlghsFe] W= A A ¥ o
o
RA R
@ =l 12 g/, =(dE) 5 g/d= dLHAZFS AASA L, wllo] HAufjFd WA
A ESubs AP 2 aggdode] 57 4 7 479 g/Y, 6715 g/Y, 8710 g/
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= (FuEde] madY gz FEEwe] £8(016%) A A, 250 mg/Ae 125
g/A% 71E AARRY e PP,

@ BEAY AT FEEES 50 me/keol ATV oiu] BAAT0.08)9 A AAZF(60
ke)S Fabel oF 250 mg/A% o] F AANABow AAT

o)
@ JAHEAH FH
@

A8 A4 A Bk HAAAE B A #E e 4 we B A
Zahot PAgo] Ud AAE DA (] FUSA (I H 2 A, Total

protein, albumin, total bilirubin, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), & 2HE, FTAXYW, d4Y, blood urea nitrogen,
creatinine, hemoglobin)

A E28 AF A, dE 218 34 gls

T -1

=
A AAE T AANH NG 2k

=
Al 3 & A
EEX! WAL R) Jleed FAYA E Az | wx
AAZF/AR7T
1) o]’Rk-g-Alel
(77 2 dAdH)
. o 2) Total protein
e A8 60A 3) albumin
= IEEgo] 714deld ) AEEA: Faag|d) total bilirubin
Randomized, |4l w7l F5& 7k i;i zznu 5) asp_art?te " (AST) o) A
. _ shto o]7]Z: WA © == N aminotransferase nag | H
placebo-cont ;ﬂjﬂl’uﬂ ]7];@;4;:3 - AFE 250 mg/,|6) alanine e | A%
rolled, St ulen Al 2 Al = 2% ApRe aminotransferase (ALT) A A
Double blind|th=te] ALy, = o<k Ak 197 v 7) 22y g =
Eomgx W ogzs]| T T e S; ggﬂ%
=] = = O
Hhg S HRH2.1%) 10) blood urea nitrogen
11) creatinine
12) hemoglobin
(h =9AE AY
@ = MEJAA #FAst] A8 A 2 HARFE T3l HAHAAE A5 AES "WAVF
Psaon, e £%S 1% GRAS B4 BEE 7 54498 A9 @ 19 %
® SAAE A= (ErpoleEadon dgsel YA 48 % 49 A9 F

AME(EHIHES) AIZEM

"R fadMyE SEEWT 4

¥ taHAlE -

morEy 12®

39 155. S AA
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P-value
%
0.778
0.591
0.961
0.913
0.042

[S

F-valu
0.37
0.64
0.10
0.18
2.78

12 weeks
5.2+1.3
51+1.3
35.05.7
39.216.9

43.6+11.3
47.6+14.1
126.0+45.1
129.7+46.1
101.2+30.3
106.5£19.1

8 weeks
5.3+1.3
5.2+1.3
34.3+5.3
38.3x7.0

43.3+13.4

48.7+22.6
126.0+52.7
138.0+68.1
101.2+30.4
106.2+£20.1
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4 weeks
55+1.3
54+1.3
34.846.3
37.85.9

42.3+109

46.6+17.8
121.1+£40.0
128.5+62.7
101.2+£30.2
106.9+19.3

Baseline
5.4+1.3
5.4+1.3

34.5+6.7

37.616.1
43.0+13.7
46.8+13.9
124.0+56.0
129.2+52.4
103.4+30.8
109.8+£19.4

(score)
Control group
Case group
Avg. wrinkle depth
(um)
Control group
Case group

Mean depth biggest
Case group

Max. depth biggest
Case group

Variables
=7t FE S4B
wrinkle (um)
Control group
wrinkle (um)
Control group
Wrinkle count
(Number)

Control group

Case group




Wrinkle volume(mm?®)
Control group 1.3+0.4 1.3+0.4 1.3+0.3 1.3+0.4

Case group 1.5+£0.3 1.4£0.3 1.4+0.3 1.5+04 0.42 0736
Wrinkle area(mm?)
Control group 36.4+7.8 35.7£8.0 36.5+7.8 36.4£7.6 338 0.019
Case group 38.6+4.3 38.0+4.6 37.8+4.4 38.4+4.7 * *
Wrinkle area (%)
Control group 14.8+2.3 14.5+2.4 14.8+2.3 14.8+£2.2 331 0.021
Case group 15.3+0.8 15.1+1.0 15.0+0.9 15.3+1.0 * *
Length of wrinkles
(um)
Control group 72.8+16.8 76.1+16.3 76.5+16.8 76.1£16.5 318 0.029
Case group 77.8+9.4 83.0£10.9 81.3£10.6 80.1+9.8 * *

FAA F9A HS ZAF} Wrinkle count (Number), Wrinkle area (mm?), Wrinkle area (%)
Length of wrinkles (um)ol A f+<Ado] 3o &3l €.

@ Wrinkle count® <& £o] &
bzt
gz F5 AFE maste] Bw, 0FxH1) 1033770914 4F3H2)el 10121702
FoletAl astel 8F23), 1252 E ZHzF 101.2170, 10LI87/HE 0Ftol H] 3
FE5 NE7E Frelst Al Akem (p<0.00D), 45, 854k, 12529 F& JiFelE 2

Zpol 7h =

o

FAb b vl A4

e¥ Hn?
=L MEASURE_1
THOI0) CHEE 95% & 2 F2t°
() Wrinkle_count  (J)Wrinkle_count EET0I(-)) EE2H FUHE" e B
1 2 2158 278 000 1.604 2722
3 2158 314 000 1521 27495
4 2184 274 000 1.629 2,740
2 1 -2.158" 278 .oon -2.722 -1.504
3 .ooo 333 1.000 -675 G745
4 02a 310 833 -.601 A4
3 1 -2.158 314 000 -2.795 -1.521
2 oo 333 1.000 - B74 674
4 026 3849 846 =762 8145
4 1 -2.184 274 000 -2.740 1.629
2 -.026 310 B33 -.G54 G601
3 - 026 384 H46 - 814 762
FH = BOS JEEE
L EITO= 05 ==UA FELID
agr=10
c.OSHRE At o3 HaF0 (36T &2 2% SSELIO)
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Al
APz iz b7k 2 0F2HEE #) 109.797001 4 452} 1068871 = -] 8}
Al ZFAsEe] (p<0.001), 8F3F, 1272+ % 4F2kef FAMSE A& e+
=% Hln?
=L MEASLUREE_1
THO|Ofl CHEF 05% &1 2 s
{) Wrinkle_count () Wrinkle_count EZ#0I(-)) EE27 FUSEC oHE S
1 2 2,908 342 .0an 2.214 3.5496
3 3548 384 .000 2771 4.324
4 3,286 346 .oon 2586 3.885
2 1 2008 342 .0an -3.596 -2.214
3 643 A7 140 - 218 1.605
4 381 A06 354 -.438 1.201
3 1 3548 384 .oon -4.324 -2.771
2 -.643 A27 140 -1.5045 219
4 -262 A7 534 -1.105 AR
4 1 -3.286 346 .0on -3.985 -2.686
2 -3 A06 354 -1.201 439
3 262 A7 534 -5 1105
FHFHEORZ JIE2E
* B0 05 =AM FEELICH
aqgr=1
c. hEHWE A 3 FAFAUAT (=30 X2 S SSELIO)
(16) 7N A%
Oh Y NAAE B2 ke
3y = 1. 8 Y&
1. 959 E4hAEY uFx FEED
2. A= 1Az AZAR(SY © Zizania latifolia, 59 0 4, £7])
7% —
3 e | AEAE =4 (Tricin)
4 Az 2R dAs AFg->494F IAA->W -84 s—as EFH>q -] 4 FE-AY-FE2E 28—
TN 0T Ik e 2 SR A A AT SRR HSARE B oG oEAAA 9 28
1) A2 o, o]A7} gla Afre] w7t Qe Hgk Aol S
2) EYA (V15 e AFAE) 11 mg/g
3) w(mg/kg) 1.0 ]}
5 74 @ 4) F¥] &(mg/kg) © 100 °]3t

6) F4-2(mg/kg) : 01 °]3}

7) AT oA
71%5(A3E) | AR A
AR AEY | 24 49 SUPELCO Discovery® C18 (4.6 mm LD x 250 mm, 5 pm)
T4 9 ol FHFE e FRseke] S ERIsP] fIgt 5% REeF 4% ERIDDT, BHC,
(A5F3%°F) | aldin, dieldin, endrin)allon, €4 Az} gl
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=

SERE laguamnd 284 agons QAR ol 8%

REED=

c L AE B EE 5

o) : A% o slolEiulol ] opal 5l

o F5 ¢ ook dolEMol o] 1A% ERH] glen, 48 b AR F
HA 27 | QB 3%E Q9 F/1E AR FOSHU £4 w54 AF eay (20137 Bl /et

kA2 5

AR >

cFW : AwAEOR TN B

col %, I 5 ARUR FE AEo) WkiE
S AN | o BAgo] a3 A TANA %

A dRe] AHAF  AFLE=A 250 mg/d
- T ARSAREONA A RS A AR 6716 /Y
- (L) AREAREOIAM AR RS] Al HAYE 5 g/

= A%k Ho) AFHEFL SIHAFFEAFE 5) 34 o],

olr

oX.

o141 & o QA A EANY HERTLH A AE )
“A]ﬁ - o] AEES AL (] 5 Al 2 AAl el ek g flS
= - goehy obd A Aol digk FxkE 2 EAJo] x| 9
e EEER
718} A | gl
GER 9o
FoAE | T
A7 7154 [ARR)Ae 93 IR o 2R IR 13 744
. fﬁ%a AaAY 1A% FERTEA 250 mg/d
NALE]
o Q1A AFolAE(HDF), AEEE a4AY 1Fx FEEY 0.1, 05 1, 10, 25,
50, 100, 250 pg/ml, Eg41 10, 50, 100 ng/ml
- UVBel| 93] =% HDF9 A% HAo] aaAeE u4x FEE5Z 25 ng/ml, E
2] 21 10 ng/mlel A FE 3] 5(p<0.05)
- UVBYl 93 =¥ HDFe Fka 4 Adlsol aiaAz 24z F282 01
pg/ml, E21A 10 ng/mlol A 38 3] E-(p<0.05)
- UVBel| 93 %9 HDFY MMP-1, 2, 3, 9, 13 ¥4 Z7lzo] a4Ag 1%4%
29 05 pg/ml, ETA 10 ng/mlo| A58 A (p<0.05)
- UVBel| 98 #=% HDF¢ HO-1, SOD1 @& Adfso] &4axg ndx F2E
NEERE 10 pg/ml, EF A1 10 ng/mloll A € §1%(D<Ol05) o o
HECTE - UVB 98 =" HDFO NF-kB, AP-1 &4 Z717F 448 1%4% 55
T 10 pg/ml, EFA 10 ng/mlol A H-E 724 (p<0.05)
- UVBel 93 %% HDF9 MAPK, AKT &4 =717 2249 1%4% 5872
10 pg/ml, E& A 10 ng/mlol A FE 72 (p<0.05)
(AL B ]
omhg-2 F7l A A ERAW 264.7), rat Fdll =971 AE(RBL-2H3), E=4 0.1,
1, 5, 10 pg/ml
- LIPSl 9J&] =¥ RAW 2647 AlE2e] NO Aol Egal 10 pg/ml A8 A, @A
(p<0.05)
- LPSell ol f%%¥ RBL-2H3 A1¥¢] B-hexosaminidase A% =771 Eg)al 10 ug/ml 2]
A, 74 (p<0.05)
(HNAHLE]
o SKH-1 ¥E= m$2(65%), ANIEE F2aAd 2Zx FEEZD 50, 150, 300
mg/kg, E8]4 0.3 mg/kg (wt/wt), 145, 3 F5
- HAu AL B3 PPz BZoA hxatd vE) APEF FoitoA 1FHEH F
= WA Zarh FAHAA, 105 59k T Al F5 AAEATE e
24 - SILFLOS o] g3 IH pdoa tlzite] Ha] AFEAD Fodoa 1F5E F
&

i
91593, 107 ok ol Alolw F5 AN} ek,
z 24 W 5abE A
AREA ol A

- 107 24aAE 1Zx FEET Fo A, Masson's trichrome @84S 3 23
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4,

2
ot
)
2
i1t
oo

S B3 Y F(collagen fiber)7t W&ol H|3] AP EZH Fof
7 =l

- 1057 24A8 2dx FEET Fo A, western blottingS &3k 3% 2] 1,
n
=

collagen 1A L&Y dx=a div] AFEL FAToNA F7Hp<0.05), MMP-1,
MMP-13 2d g2 iz div] AlgEd FoldtolA 4 947F UERFH(p<0.05).
[FA =]
o Zipl3 KO mice (45%), NEE2d 142 222 A U] 30% 34, 125, Ans
B3 ATFA
- aZ3E FEES AFA A, FIEA Ao 9F 24 WA 7T (p<0.05)
(ML =]
A1 e o 7Fe A4A(n=80B (A 941 F A AL 71l sFsl= 149 A<)), 250 me/Y,
= }\]ﬁ: 125+ (randomized, placebo controlled, double blinded)

- FE )%, 78 WA 594 gaEE o), p<o0s)
oA A §A 73 As ok 3 ¢ A E A, AR AA S

e A |- gl

(W) 7R A Haes

2018115 NEOTUR

A F
45

T wmioess BRI

URARY UWASHE ISR BWUT 49

s 5500145

oAy

1 R L AR010007 007

HeorEy 2MEE

MUFETH HFANFUTRNE AWNATE

T * SR+ AL DHFIT 8 ARHO] E DTE AFHHG S0, £210 VEF SR QAN
FOE HUDH NASAC ERHRE SN + UGUD

Ens 1o

a9 158. MEAA AAH FFF
(17) »HAH
(7}) VITA FOODS EUROPE (Geneva) 7} H 314
O ©A13] &

@ A A7,

it

=37

@ F7FEA: AAE TR A5 Distributor 5., 39 A/ 9] FHAF AN E
@ F2W5: K110
€@ F-2ARR

(1}) VITA FOODS ASIA (Singapore) 7} H. 1A
O AAF FHF
ep A A, S=FT

“

@ F7HEA AAE F1, A9f Distributor g1, 8)| €] 327/3) 9] &FAF diHm 9
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4
[>
_|>L

@ @
e
[>
(E
L fol
&
©

(th HI JAPAN (Tokyo) 37} B LA
O AA3E 2

@b

® @ O

(18)

A7 A4, SAN-Fo 35 37}

A7 A AFE &8, AlF Distributor 21, e 9 2/8) & - FAF thein] E
RAM3: 1-212
F AL

A R I

Oh oA g gt 2EB ARAY B wANE EF2A 5 AY

O g4 =2 2l FEEE FEH =48

@b

SRS R S PARY RN

EtoAc fr. of Miscanthus sinensis var. purpurascens (6.4 g)

sio, c.c.
Az S 7. 11 12 13... 17
(518.1 mg) (92.4 ma) (537.6 mg) (264.1 mg)  (1,120.4 mg) (412.4 mg) (353.0 ma)
sio; C.C. Sephadex LH-20 C.C Sio; C.C. Sephadex LH-20 C.C.
1 s 1. 3 1... 16 1... 8
Single compound Single compound Single compound
(31.0 mg) (16.5 mg) (10.2 mg)
sio, C.C. Sephadex LH-20 C.C.
T P 10 1... 6... 16
Single compound
(20.5 mg) sio, C.C.
1 2 3
X 13... 27 Single compound
Single compound Single compound Q4.5 me)
(14.Tmg) (350.0 mg)

1% 162. EtOAc fr.25 ¥ &3 733
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BuOH fr. of Miscanthus sinensis var. purpurascens (0.4 g)

si0; C.C.
|
(. r T 19
(89.2 mg) (157.6 mg)
sio, c.c. sio, c.C.
e 4 6 . 7

Single compound

A7.7 me)

19 163. BuOH fr.2% g &3 33
W Zd olAgALEE e

EtOAc fr. of Z is Trirr (2.4 g)

sio. c.c.

&
(55.0 ma)

sios c.c.

510 mo

SephadexLH-20C.C

19 164. EtOAc fr.25 ¥ &3 733

BuOH fr. of Phragrriites comrruriis T (5.6 g)

sio, c.c

L T

°...
(168.4 ma)

Sephadex LH-20C.C.

1 2 s s 1 s

19 165. BuOH fr.2% 8 &3 33
@ YAl 2 AU 2HEEH 22 @ oAuAE FERE 2y
ep A oA AME FEATE

TH-NMR
ety protes X &
r— 1
R p—— pe pros = aadrmaric regi| |
U
olefin methine provam |
L | \ |
B - i 'I. . r’
. Li i A A T 1o s Mg M
ENC-MMR
........ s metkyd carbem X &
e i G
-n-n.-_-_:-.--.m e o i e e |
] 1
A L |. |.Jl... L “

e Ty '\ Avicosterch

2% 166. S AEtOAc fr._4_3
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eyl paatea X 8 I

TH-NMR

bl il g nrmensted mething proton ip b i
H-X
mrr PR |
WE e
! | ‘I
| ”‘ N i b h_l—" d L
R R i A SLVLY, i )
Y sa 48 4o aa  am =8 xe 18 18 68 pee
IACONWAVTR
Aan ymASARATY narien T ——— vt h——
s s ] et aiben X 6
-\% —'_/' i 1 1 ﬁwﬁi-ﬂlfw-r! ‘
| - il il i
| | |
| S S NI

! § j &
o T T T N ssamasterol

ag 167. S MEtOAc fr._7_7

TH-MNMRE

shefm methine peoton 58

B3, =
H. 27,6 I
| |
‘“-‘l ETTR—
Ll "E.'-l'llnn—:-ub-- Aoy, Bax
"
‘ i i
| i | l A Ju "

f-rb:-:: . q‘ll‘;’l‘
i - 01 | s "' .
- .

. (IrI| 1.! e

¥ 168. 4 M EtOAc fr._12_6_2
TH-NMR [

l ln wenared methine
T e
] i
e s

e |

i i

D O (@S- TS - Tetrmhoedeasy flao ne

¥ 169. 5} AEtOAc fr._13_8
gEE 2ee 2o 9% 2% A9 249

23 4o )3 RAW264.7 macrophage?] &5 &3
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NO production (uM)
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concentration (ng/ml)

a9 170. A 2RE 2PF EDAEY NO dA%5

a4E
Ao #F2d g FEE FZ 28F H AAFAARSR yoly =
naringerin, stigmasterol®] 9% &% H7F A3, A S LA Fd= Fo}
es FAsA7] "W, EFAAEHA A E A S =
() mZH(EA) FEE9 I d-d oA E S48 A 7heAd AE
O vZAEA)Y FAkt T g
@ Wits =4 A
Ay 74 (CFU/ml) g JE 77
Lactobacillus plantanum 13.5X10° 1X10° CFU/ml
Lactobacillus brevis M2 21X10° 1X10° CFU/ml
-7 @7 ARSE SAT F 5Y FE g4ske] W6l 5%4 FEIALS

a9 171, &2 A0 g AZREF

Sob w3
AE Ealak Ad il
Qi 6.29
- 6.06
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g 2 6.06 pH
A1 ZH(h) L-glutamic acid L.brevis L.plantanum

0.5 541 5.19

0 1 455 4.68
3.66 3.53

0.5 3.96 3.45

24 1 3.92 3.47
3.49 3.39

0.5 3.63 3.31

48 1 3.66 3.31
3.37 3.29

0.5 3.71 3.30

72 1 3.61 3.28
3 3.38 3.20

0.5 3.62 3.28

96 1 3.66 3.23
3 3.25 3.14

- L-glutamic acid 37}l gaglo]l wiF Aol whel pH7F 7HAsho] #2H A5
- Hj g WE pH #Ahe Fhol w29 T7HE 7FA 9 GADOl 23 glutamate]
GABA A3 A 23k protons Al&dlA . WA L-glutamic acid 4] 3}l
A Z Q23 proton°] ¥HFEH W GAD+= L-glutamic acidE ©]-&3te] GABAS A3
A 2 A, GABA A3 tE9] protono] #HAsHH pHE tAl 7184 2 A 4.
€ BT A

g Az

L-glutamic w3 0 24 48 72 9%
acid
0.5g 35X10° 10X10° 20X10° 15X10°
1g L. brevis M2 | 4X107 50X10° 20X10° 10X10° 20X10°
3g 1.3X10° 1X10° 35X10° 2X10°
0.5g 20X10° 55X10° 1X10° *
1g L. plantarum | 2X10° 20X10° 15X10° * *
3g 10X107 40X10" * 30X10°

« 1X10°cells/CFU ] 3}

- 2E g AER A 435 Ay 0724A A SIS AU A A7)
Hols Aoz g4,

- g A L-glutamate # 7ol wel pH7F 73438 & pH H o] XA ¢kol ¥+ pH
FEjl A Ak Aol Aal HAS 7heAdol d& FHoRE oAdH. Ak A%
HA zxo] oS Ao diddE. 344 pH HAHo] Hashs SRl &

- AR dFF AAHE F JdFY HY s SAS A AGFH ST A4F.

@ HPLCE ©]&3 GABA AT &4
b L. brevis M2 3 GABA A %bol Al L-glutamate®} GABA 3$F=Fw 3}

- L. brevis M2°l| 2% n|7 23 E 5 GABA AAte] #3F 212 Yepde. &3
Algrol A5 L-glutamate”} 7H4dto] AB[HASS A F A 1Yy
L-glutamate 74 tiH] GABA A #Fo] I & oz Ho G
B2 A8YLe Ao o4,
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& L-glutamate 1g 3 7}st
pH H g3t 43 st
- Ohrzxxlo A= GABA A o] FRlxo] F7}
Ao = 0.8mg/ge] GABAZ} $H-% o
39 E A1Z o] Ohro] AW GABA A4 o]
39 =x £33 A3} Not Detected % &

o] L-glutamate $F=Fe] x5 o] Ao

- GABA 4
KR :_r;_}o] ]_

qF
o] O
S A

7
< Autoclave
—glutamate”’} Autoclave &}o] A
A E g w2 W 0.2mg AT
hr Aol G3FS wA JL= obd.

o]
AN

(=}

Lot corien (ma/)

GABA proccion (molg)

Timefhe)

——a) (B} —a—(C) —O— (D) = (E] e {F]

39 172. L. brevis M29| 23 GABA At A
L-glutamate®} GABA &= 3}
GABA production by L. brevis M2 in rice bran broth at different
time and MSG concentrations. (A)(B)(C) for L-glutamate contents.
(D)E)(F) for GABA production. (A) and (D) ;
(B) and (E) ; L-glutamate 1g, (C) and (F) ;

; L—-glutamate 0.5g,
L-glutamate 3g.

© L. plantarum®] 23t GABA A4Fol A L-glutamate®} GABA 3$h=1 3}

- L. plantarum®) 93 v 7 E§E F GABA Aitd #3 19 ZE JEUA L. E
AlZkol Al g5 L-glutamate’} #axshe]l v S ST = s 280
L-glutamate 74 tiH] GABA AA #o] 3A] & Ao w Ho GABAVF ol t}
2 =42 Ag8HAES Aoz o

- GABA A &S L-glutamate 72 A3glo] B a Alto] A5 A3

29 173. L. plantarumell 2] GABA AAte] A
L-glutamate®} GABA 333}
GABA production by L. plantarum in rice bran broth at different
time and MSG concentrations. (A)(B)(C) for L-glutamic acid
contents.(D)(E)(F) for GABA production. (A) and (D) ; MSG 0.5g,
(B) and (E) ; MSG 1g, (C) and (F) ; MSG 3g.
@ L-glutamate®t GABA 3t 24 Ay} A
GABA
. Z o] Glutamate AEE - Zo Gutamate GABA A3e
#A3 (me/8) o] e aAd THme/e) | FFme/w) | 50
& 0% MSG 2.0033 0.8305 - LERED 3.3323 0.2693 -
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" ZEE o N - v 73&¢ & Enzyme ; 2.0028 -
Enzyme O 2.2360 0.8764 X 3.8929
GABA_500ppm N.D 900.6774 - MSG_0.5¢ 435.0920 N.D -
o = - MSG_0.5g_ -
A gy v 3.0530 0.2485 Autoclave 393.8479 N.D
o - A FY+MSG -
Al FH+MSG 414.0237 N.D ' Autoclave 446.1377 N.D
L. previs M2 o5 238 ¥ L. plantarum &5 28 ¥
brevis_Ohr_MS e = plantrum_Ohr_MS o= =
G 05g 33.2081 9.8935 166.50 G 05g 35.1424 9.5997 239.54
brevis_24hr_M plantrum_24hr_M P
SG  0.5g 28.0095 7.2466 65.05 SG  0.5g 14.7685 6.0104 24.65
brevis_48hr_M = plantrum_48hr_M =
SG _ 0.5g 18.4735 6.8255 33.01 SG  0.5g 11.4819 4.9570 17.92
brevis_72hr_M = plantrum_72hr_M
SG _ 0.5g 16.7056 9.8905 44.07 SG  0.5g 10.4653 4.4404 15.48
brevis_96hr_M plantrum_96hr_M =
SG _ 05g 17.5310 7.3998 34.23 SG 0.5g 8.3182 3.3457 10.85
brevis_Ohr_MS = . plantrum_Ohr_MS
G 1.0g 54.3233 5.1390 24.44 G 10g 42.5140 11.5027 35.03
brevis_24hr_ M . plantrum_24hr_M o
SG  1.0g 38.7314 6.9719 19.04 SG  1.0g 24.9690 7.7585 15.40
brevis_48hr_M plantrum_48hr_M
SG _ L0g 32.5364 7.3804 17.24 SG  1.0g 19.3929 6.0683 10.84
brevis_72hr_M plantrum_72hr_M = o o
SG  1.0g 29.4847 7.1283 15.54 SG  1.0g 17.3499 5.9293 10.22
brevis_96hr_M plantrum_96hr_M
SG _ 1.0g 21.0936 16.0467 29.58 SG  1.0g 12.6000 4.0651 6.48
brevis_Ohr_MS N plantrum_Ohr_MS . =
G  3.0g 80.3102 6.9664 6.00 G 3.0g 72.4090 5.7468 4.63
brevis_24hr_M = plantrum_24hr_M = N
SG  3.0g 74.2657 4.8632 3.98 SG 3.0g 61.5761 5.2067 3.86
brevis_48hr_M = 10c = plantrum_48hr_M .
SG _ 3.0g 65.1031 6.8909 5.25 SG 3.0g 62.0002 5.2868 3.93
brevis_72hr_M plantrum_72hr_M
SG  3.0g 62.7763 9.1846 6.87 SG 3.0g 49.8032 4.6108 3.14
brevis_96hr_M = plantrum_96hr_M =
SG _ 3.0g 55.2141 6.1429 4.35 SG  3.0g 46.1027 3.5240 2.34
- AE
WE AIZRe] Aol whed pHYF HAE oy L-glutamate 3 7FFell whet pHZF 3
A%k AEol A wart Ao fAbdt A HA pHIF ofUAS AoE oAt
At GA] BE7F APHHA S B
g Aged wet L-glutamate 3ol 7HAashs BFH GABAE A A ES
SR H A Bk,
A0 2 GABAS F3tel wE A4S Fols) B 93] of#iet 2ol AlFAE
& Aot AMoisty AtstgH kel E9AE S aFsta, &4 oFe wet 7t
Al TGN &) oARE Fe
- Sample o Z&H+E B &(%)
= 1 2 3 4 5 6
1%z FE2E 100 0 0 0 50 50
g FE2E 0 100 0 0 50 0
LR
(GABAS e =7}) 0 0 100 0 0 50
v} g FE= 0 0 0 100 0 0
1z ZAAY FEES sEAT AFES AEY 5.
n7 FE2S v 95 100gol AAT lkgs FUtL 4A 3 F5=
n7 g FE5E (GABA &% =2 2D)& w74 100go AAF 1lkgs FHYsha




L-glutamic acid 1% #7}stal L. brevis M2% 96hr @&

n 7}t o ere FEHEL v7}t 100go] 50%HE T 1kgS FYsta 4A7F F=.
@ A 557t
Op 1% g A0 W3 RAW264.7 macrophage?] 4% &3
- A FRdA A4S HARA gokow, nZx FAFEE, A s FEENA
FEoEA R FHFT Teol Y. AR mA A FEE, 18x )t &%
FEE, NG URE, 3FE g daEodA FdF STl YERYA ke 9l
S G S FEES T AFES Fo] oYt A EF FEES ALY
7] Wit o w2 Al d
NITIN
TSy faner Jansiy e e R Ta g zm

I9 174. 1% 97 EFAA ] RAW264.7 cell viability ¥ NO production ¢ A%
53 43
@ 1z "4 EFaAe Bk B16-FO melanocyte®] ™9
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EtoAc fr. of Sasa borealis (5.4 g)

si0, C.C.

5...

(967.4 mg)

Prep-HPLC
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(167.1 mg)

16

Prep-HPLC
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Single compound
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Instrument

Agilent Technologies 1260 (HPLC)

Column Poroshell 120EC-C18 (4.6 x 50 mm, 2.7 um)
A=0.1% HsPO, in DW, B=Acetonitrile
Time/min A(%) B(%)
0 85 15
5 85 15
Solvent 51 20 20
7 20 80
7.1 85 15
10 85 15
Flow rate 1.0 mL/min
Injection vol. 4 uL
Wave length 280 nm
temp. 40 C
DEREE!
@D sasa borealis Chromatogram
: \
IVARGAY \

W Spiking test Chromatogram

29 191. 28d &5 E2XE p-coumaric acid 4 3t chromatogram

DAD1A, Sg=280.4
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200-|
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; : A/\\/ SN "J\W,

a9 192. 289 F&E9| p-coumaric acidE H7}3 A EE EA 3

chromatogram

© Spiking test Chromatogram overlap

oA N

@ #2423} Table

a9 193. @9t @9 chromatogram overlap

Rt Area Height Symmetry Tail Factor
sasa borealis 1.877 180.7 36.9 1.058 0.966
Spiking sample 1.890 928.1 205.6 0.966 1.023
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(25) #8714 7}t
hH 1Fx 24AE FEEDY tricin®] FENA 2871 A Ho)
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) UVB ZAREA A 168.6%, 132.0%, 134.4%, 145.2%, 130.2%2] S71&< e O,
Z 52AY FEFELS 50 ng/mle Te2 AstAS W 247 132.7%, 92.2%, 847%,
97.1%, 90.2%<] MMPs secretion®] YERE. Tricinge 50 ng/mLe TE= AHZ3H S
ufl 126.0%, 101.0%, 93.5%, 107.9%, 90.5%<2] MMPs secretion 7F2~3}h.

200

E
S 150
=
3
£ 100
=
& so
=
=
o
UVB (10 mJ/ecm?) - + -+ + + + + 4+ A+ + 4+ o+ o+
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