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ANAER(FEITSY), S7MESSS(SEUSAEY), TP, WFO HIO|EH| oA (7ol 4 S ChakM 3 of
Z2NE) ZdMZ 1t HIHHF Ampelopsis brevipedunculata f. ciliata (Nakai) T.B.Lee, 1966., 7tA
QAINHZ Ampelopsis brevipedunculata f. citrulloides (Lebas) Rehder, 1921., X}FIHHZF
Ampelopsis brevipedunculata f. elegans Rehder, 1921.2] 3&2| £&0| 2150 US.

DNA Library ¥ gene bankE &850 22 FUYEE =2 g

S AM'E DNA HAHFALS =tel) © A =2| S(species)E DNA 24 Soll &elst= HALZ siE 4
22| nuclear DNA EE+= chloroplast DNA, mitochondria DNA & & oOict £0|A& S LEH= DNA

S EM sl &2 S=H™g. Nuclear DNAOIAI= ITS(intergenic transcribed spacer),

GS(Intergenic spacer), Ribosomal RNA gene (ex. 18s rDNA, 28s rDNA) EE+= specific genes &
A5t cpDNAOI A= Ribosomal or Transfer RNA gene(ex. trnA(UGC)~Y(GUA), rpl, rps §) E=
71 spacer, Tran scription/translation apparatus genes(ex. rpo, atp, pet, psb, ndhA~K, matkK,

rbcL £), Conserved reading frames (ex. ycf 1~4) S2| €7 |Mdg M8 &2 =™e. a8 11}
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0 £ O0|&2 olY(synonym)Ol2t1! 5t ACH st FI|= HH+SLY+HYXE

A )
E7|5t1 Y E7|= SE+3IRY2=2 HIIGHESF =0 A0 MUK AFESHE A HHFEG 2

—

Ampelopsis brevipedunculata)@l M2 Ampelopsis brevipedunculata (Maxim.) Trautvo|o{ O]
st 2 O8 6, 71 Z0| TPL, WFO % o=z Mudzast™ EME (NCBI) taxanomy browserdi| A
Ampelopsis glandulosa var. brevipedunculata (Maxim.) Momiy.2| S2|oj2 o|H Xz|=of er

Ampelopsis glandulosa var. brevipedunculata (Maxim.) Momiy.7} BHE 22 accepted =0 US.

08

el Ampelopsis glandulosa?t Ampelopsis brevipedunculata (Maxim.) Trautvel X &Hst

#7100 D28zt Zo| oY SSHEME(NC

> Okt

taxanomy browseroll Al Ampelopsis <

BI)
A2 70l Ampelopsis brevipedunculataBle ZE2F= {IEzZ JHEREYHZS ZH HJ|&

[o]]

I

ot

Ampelopsis glandulosaZl B&st B7|e &l
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\ la nt L|St A working list of all plant species

Homes | Aboart | Browse | Sislistics | Feodback | How to use this site

T Them P | it = Berponss Srevpeiociats Mam | Trauk

W AFH,CI&OPSFS beW,DED'UﬂCWSI& tMEKIm ] TI’EIUI'-" s 8 symonym ol Ampslopsis ghndiase var beapaduncotata (Maeem | Moy

ng" This naeme i 8 sy of A

g Full pubraton detats for this name can b dound n M- el orafemninid: ien) arpanamen ST -

HEEE WA VBV dala {Maam ) Mo

DETDorpsk Bof Seoe & 106 1HES

MIEEOUE Eamter versions
BoTaNiCAL TV repbilodleedies T e AR
GARDEN 2 : 2 e,

& Peseed of tha Werld Fiors Onlise Comstriiusy

| S B 2 H Soitty =
Snoing 1 to 24 of 342 resulls

ﬂ Ampeiopais brevipeduriculata (Maxim.) Trauty,

Trudy imp. 5 -Petesburgsk. Bol Sada

Status: Synonym of Ampelopsis glandulosa var. brevipedunculata (Maxim | Mamiy
RankiSpecies

Family; raceae

P ﬂ Ampelopsis glandulosa var. brevipedunculata (Maxim.) Momfy.

J dap Bol
Staws:Accepted Name
Rank:\anely

Famihy: \Viaceas
Order: Vilaies

[28-6] TPL, WFO(RlYSCtetdgdel Z2HE O o|EH| 0| )

= NCbl R EER P~ | Tgxonomy

[t rowser

Entrez HNuckosde P e ]
S-u':h*li B8] comaiecs rama ¥ [ d0eK | Go || Cuear |
Dispiay |3 [lels ising filer nora %
Ampelopsis glandulosa var. brevi pedum:ulata Entrez records
‘ - Dazabacs rams it links|
Taxgnomy |10 178805 (e rberunces in setche phasat use NCEITod 1 786051 Nucaotide T,
—CUITenT name 4 : 1 =

Ampelopsis glandwlosa var, Brevipedunculala (Madm.) Mariy,
hamotypic synorym: 2 Ampelopsis brevipeduncuiata (Madm ) Trauty
Ampelopsis heterophyila var. brevipeduncwlats (Madm ) CLL

MCBE ELAST nams: eudicots

Rark warietas

Genetic code: Translation table 1 (3tandard

Mitechondrial genetic code i Standand) ) My
Plastad genetic code; Trarslation 1ahle- 11 gacterial _Archaes! and Plant Plackidl Tananamy
Cther rames:

COMMGN Rarme(s)
Amur peppervine. porcelain-berry

Lineage/ ful)
cellular aroanisme Eukanats, Yirdiglantae
Spermatophyla; Magnofiopsids Mesangiss
witales: Vitaceas: Ampalopsidess Ampelopsic Ampelopsé: glandulgsa

Comments and References:

[OD8-7] o| 2222ty 2 ME{(NCBI) taxanomy browser
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NN D!U

L aenome - 1 Popset T} sy
SFus Expermesis L LinkOwt | L 8LAST | GEO Proties
By

L

v 1 aovar ]

B
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PubChem BioAssay
Lineage (full:

cellular organisms: Eukaryota; Viridiplantae; Streptophyita; Streptophy

| Denstic Testng Reg

Vitales: Witaceae: Ampelopsideae

o Ampelopsis
Q &mpﬂg_

Sk On OIIF@rEm mEme o ger mare dnformalian.

psis aconitifolia
ﬂ_m_polun-s_ls aconitifolia var. palmiloba

E

:
E

Ampelopsis glandulosa
= Ampelopsis glandulosa var. brewvi u

Ampelopsis humulifolia
Ampelopsis japonica
Ampelopsis orientalis
&r_rtmru_s_.ﬂmsg

[ B BN B A

Ampelopsis glandulosa wvar. hancei
= Ampelopsis glandulosa var. heterophylla
= Ampelopsis glandulosa var. kulingensis
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MIRNENE e

AUSURNATLY (B

TOIRERSEERE EAW A 20M {D
A Iy SO Bh N Sras Lo

TR uUN BN IN
EFLELE U &1
o SO @ R

T o T ¢ Eleerenn - B
g e - 1
L]
BN L e oo DR FES N W EE R G EE Bel eee g3
dmumrigan prmnares §RUIMS 5% BUNE § TR 31

O

>
nE
oY

JAF 23M



O ARzl FE(FHFH) A7 M
. Mulss WRES $EHAIIE AHaISIGI 27 oict XN EARS BEEMES MG 17
102} Zo| 128dl| (+)-Catechin®| &&0| =2 &M Z1E E¥on] JAME F==A| Heh Ax, M
z =

R AR
XAEOO{Q
(+)-Catechin
"":'."Eo*(mg/g) ND ND 8.93 9.34
Ethyl gallate
= ND 1.49 7.18 2.28
gr2kmg/g)
[28-10] AMFIAZ|E X ZHEe| & HO|
O Nz AR AY
o MujE= A= AISERE Z2HSH| flst] 2, £71, & dojeo| X|zMH 2o HFEAZS AAIS
0f & 11} Z0o| E7/0M Jt& =2 X EdE o 24 Z1E EQon MAHFe EEH &5
282 EH(otET Hate| thEAQl QXZ LA CCL-172 AMalleMd FH)s510] #e| & UHC)
EI|0M s e[EXMel ZiE Hol HiE AX[5t0] AISRYE E7|2 MAHE
[E-1] 28 XNxMdE2e & &M Zu}
T = e A ojf
(+)—Catechin(mg/g) 9.34 1.22 N.D
Ethyl gallate(mg/g) 2.28 N.D 1.52
O 2Nze 2= =4 MH
o MAlATZOM HME & T WA HASIG oL F 22 20| A=20A 1A o|4 Eat=E x| 29|
Z& Xz (Mah )8 AAtstol 22712 St 2E EZ X7 EZEA oM oHHEE Eeolst
[ MM L So|MdS sty |Xze HE xHS A20Z MFE
[E-2] 2&7|2H0 w2 AT E HAF 21}
24 ALZ4 T 24 ALZd T
=X E =551 S e A
(2020. 10. 13) (2021. 11. 01)
% of =
M AL ofal, ol 7t &= x5t x5t
=° ZAfo| Az Z7| o oo
2| HE, 0| 7F £ =2
=& 10% 0|35} 9.2 9.5
(+)-Catechin(mg/) 10mg/gel 80~100% 9.49 9.34
Ethyl gallate(mg/g) 2mg/g2l 80~100% 2.11 2.28
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Zl

Lt}
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1
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SIKE| [l

S|F 3
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Blam N
DS |&|w |
_s.wﬂ Q|o|H
5 SERE W
TI<|M (K| | =<
Il oF ~
7% | B0 1|00 |20 | Ih |7
o | Ko | o | < [0 < |H

e

2) 7l =™l A

el X o™

—
rTe

O Hz=zdol

Ujo

)

2] Al ZE

A ol
T M=

olll
<
20

M
S

[

7ol

o[
N

oo
o<
<&
Toll
2

=~

<

K

<
__A_._._._
__A_I

AT E

Lt.

‘I?I'
i 2

) HIZ=A|

2+ (88C)2 2 scale up(tank £&

o

d1
25

=5

Toll A2 o

o

=
10
B3

A

w

10
__o“_
]|
oK
il
i
X0
4

(response surface methodology, RSM)& 0|

&350d

A e
=

[=]
H =

u]

k=4
[S)

=
o

ai

H (central composite design, CCD)ol| <

B

K

ol

K1
KHl
__AT

KF

(MINITAB)ol 2|5

=

Al

==
S

+8(%), Xl

ol

Hl IR

ResponselS 2 Ha) ExEs

Coded level

Run
order

¥5(7 . B0ugimL)

Y:(EG, ma/al Ya(7# g, 30ugimL)

FEHELD)  KESMIN Yiss % v«AFHEIIL malg)

=

Xzl5

XIFEELE)

¥

X

45.361 63.342

0.37

041

| 2925 I

-1.00 -1.00 33 12.3 2
4675

-1.00

82.55

T4.378

1.26

576

-1.00 -1.00 66.2 12.3

1.00

62.116

53.043

048

1029

4625

2

o}
I

-1.00

1.00

-1.00

7315

57.621

1.12

w
0
@
@

2

66.2

-1.00

1.00

1.00

71.924

1.708

148

-1.00 1.00 33 12.3 2.8 4425

-1.00

77.237

T7.648

1.82

B77S

2.8

12.3

66.2

1.00

-1.00

1.00

78.011

66.612

043

9.21

4575

2.8

o}
I

1.00

1.00

-1.00

T0.689

| 80.508 |
45467

260

200

2

B725

2.8

1.00 1.00 66.2

1.00

87.454
57.341

48.618

| 41.?26'

31.842

30.791

1.04
3.59

0.00

0.08

163
1567

4275
12125

0.00 0.00
0.00 0.00

168
168

0.60

5.275

ES

oo

49.0

0.00

-168

0.00

1577

4625

ES

95.0

49.0

0.00

168

0.00

12

59.588

40

089

5.2%

4025

0.00 -168 49.0

0.00

13

67.913

50.835

195

7575 670

120

0.00 168 49.0

0.00

14

67.05

50.835

160

7775 5.00

ES

0.00 0.00 49.0

0.00

67.625

52,661

213

7.025

ES

0.00 0.00 49.0

0.00

16

63,47

50.835

1.55

7575 537

ES

0.00 0.00 0.00 49.0

17

HEI
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2 Aol MotE (degree of fit)S LIEIHE M EZ 0|5 AMEA$(RY)E 22 122 20| £80|
0.942(94.2), (+)-Catechin(mg/g)el &&F0| 0.954(95.4%), Ethyl gallate(mg/g)el &teko|
0.932(93.2%)2 F=HE= 2[HEH S AEe = A2, 5% o|uje] Fe|F=ZolM Reldo| ™=
1, CCL-17 Mol 2#MEs9 Matt+ il O XL 40% Ol&e| AMEREE Eof =HxAH =&
sl st
= o a0
Polynomina equations RAEEAT)  Pvalue lack-of fit

. Y1=7 4810+ 1.9882X1+0.3190X2+0.8728Xe-+0.1809X1%-0.9681X
Yl -0.6676X:2+0.2188X12+0.3813X1Xs-0.656 223 o b1 0126

. Y2=5.01640+4 40572)1+5.53489)2+0.09382Xa+1.37491%17+1.26885)F
CAEIt e +0.494565%+1.60500KiX+0.12000X1X:-0.59500XX: bt i et
Ethyl gallate Y3=178572+0.607681-0.00140Xz+0.34512X3+0.18885X17-0.63844), e i S
contents ~0.12578X32+0.22500%1X2+0.11250K1X3-0.2750X:Xs : : :
ccuT Heje ¥5=50.3302+0.2035X1-0.2315%2+ 5.3266)5+8.1224%%-3.0570% 2 s i i
(30ug/mL) +19285%32-3 5248%1Xz-0.4598X1X3+1.8900X23 : : :
CcL17 HejE Y5=66.0260+0.63241+0.5047X: +4.1697a+ 5.50521%-4.5624%7° 0417 0797 001
(60ug/mL) +23561X%+1.1748K1%-0.2555X X +4.5465X2X ' : :

[28-12] 240 MBYT S LiEf= 3| Aol ZEAFR) ¥ Foli

-

FH

® 24 Z3 27 133 Zo| 82
1903%2] At 80| o|SE0f MuNoR FE2E7} 5285
cheo| STl 45%E AHOR Bt ¥ 2 5
=

8.7AIZIHA| SILSIEE RA|== de

-
N

=]
==

ro rir — olo
2

Mo

Contour Plots of 5 8(%) Contour Plots of & §{%)

o hn
Al Eiw) o

& &4 h)

20 30 40 50 L] 70
sgzE("C)
Contour Plots of 5 & (%)
‘ Maximum Response of 7 2(%)
; FEEELZ(C) Of| Bt 25 (%) F=@AZHN)
Op::I)maI | [;g'& [459 g'}?fia] T[]S'g?m;
Cur ; 3111
£ 092289 1o | 20.0000 0.0 10
': """""""""" J —"?_"""_.'r"“"""'-i.':""' s
. +2(%) 7| 4 -
Maximum / ) ,
¥ =12.1903 /
4 d=092289 |
O 16 20 3 40 50 & T a0 %0
qEgra()
[2E-13] 2295 S0 et sgHsol Uoud 24 43
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[ = = _||:_
E, 1hrs &= 401I M 38 7059mg/g°| =[Ci ol 01I—.E| 4 MM oz FE2EIF =2F
+)-Catechin(mg/g)el 2ol B7tst¥ 0 FEA|ZH2 (+)-Catechin(mg/g)el ol F&ko| 72
= HElE EFAS
Contour Plots of Catechin{mg/g)
g z
iH =
- ¥
E n
& @
»
] 40 50 &0 0
sFEs(C) sges"C)
Contour Plots of Catehcin{mg/ g)
Maximum Response of Catehcinimg/g)
Optimal | =@EEslc)  disss(%)  FEALh)
"E', Hi 78.0 950 12,0000
o Cur 78.0] [95.0] [1.0]
= 10000 (o | 20.0000 0.0 10
2 e
s Catechin |
Maximum
y = 38.7059
d = 1.0000 %
1O M 40 50 60 F0 B0
g mal)

[228-14] E5H% (+)-Catechin(mo/g)®l Zoll thet SaH+o] BISEH 24 2o
HSEH 24 2o O3 152 20| Ethyl gallate(mg/g)el &2 FE2T 78T, 53.6%0EES =
=, 12hrs FE&X=Z0AM 3.9315mg/gel =i 0| o F=/0{ MM =2 FEREII 2255, F
ZAI2t0] Lol H$S sHego| SoteiR D, £5 BojE olE2el SEH| 54%E MNOR 57t F Y
25t M

Contour Plots of EG{mg/g)
gl
| ]
[ EE 51
Wi
z = g 2
= = e
- > AEEELw) s
L "
& P
®
30 40
sges(*C) sges*)
Contour Plots of BG{mg/g)
g Maximum Response of EG(mg/g)
14 Rt
:3 or Optimal zE2E(c)  Wu2sm(%)  zaagulh)
B mE'J Hi 78.0 95.0 12.0000
= 15 28 Cur [78.0] [93.6333] [12.0000]
= -« an | 0.98286
= Lo 20.0000 00 10
T mhoid Value
P o — e
. EG(mg/g)
Maximum o/ / -
y =3.9315 / .
d = 0.98286 e
o lﬂlﬂ.‘hﬂdﬂSﬂdﬂ?{l&ﬂ-W
qegsn()
[O3-15] 3X5¥ 5 Ethyl gallate(mg/g)el &l ther Selviso| st3EM 2AM ZHnt
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12.0000
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4 2t (optimized)

F=5=2(%)
95.0
[55.0
0.0

78.0
[78.0000}
20.0000

FE2E(C)

Hi
Cur
Lo
3.7041
1.0000
0.91738

D
0.90448

EG(mg/g)

IMaximum
y = 12.0855
d = 0.95855

Maximum
y=20.7111

Maximum

Maximum
y = 76.7864

New
%

y

7HE|ZI{mg/g
d
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%0
Ho

e HE S| +RE2: 2~4 %

£0f : 108l

AT AEZ7] 60kg + S 600L

m—p 55%FH, 78T, 9hr, 13

—p HFEHHEEE AS)

m—p FIEZ|X] TE 0{2}

HE=EMA

— A

il

1755
. 4

L5 65cmHg, 25 55T

—np

INLET 160, OUTLET
ok

m—y

SE:10%

—

(pilot)

= > 1
FESH

[D28-17] /HIHE 92

42 ol HHFH 2
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== =
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S Sthod 7HH$—%% =&
= 38 192 &3,
Fa% | Fioand AHAH_HOI
s )d iy EASTR = H
e 1% o SRR ax sap
LR 021,06 15 02T 08,30 2022 0N 0 2022 WIS 202306 27
ST FY208MM  IY208MM  JY206MM JY206MM IWZ06MM
ko] 210615 210930 220110 221017 230627
gEana gEgR2 gROw2
=3 Hoje £ Ho|2
HZ g u| SnEANT LENEE]  dnpaps
4 spaga  GoF diamps| RS | SSRE
HEE B0kg Foig 100kg S0kg aokg
duE 1.5kg 48Kg 12.1kg 5.8Kg 78Ky
E@ U=
&%) B ERHE 123 123 1.6 B.&T
H:E
Haye
{canechini il & 2,06 1178 1075 1115 10.31
Img/gl
gL =8 z[Het MzsdE & Yy

HdE 25
Raw material(J} H £

11.4 kg 11.74mglg

Extraction(==)

9.6 kg 13.94mglg

Purification(0f II, =

Excipient mix(=23 H =8&!) 12.0 kg 11.15mg/g
12.0 kg 11.15mglg

(+)-Catechin

[28-19] &2 M=ECtA e =8
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M FE=25E HE £ & 7|7
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7| & ofof

ol

b R7]80Hol 2|

oFS
—_

b Z4i: BuOH, EtOAc, CHCI3, hexanes Ct!

S

column chromatography: Silica gel, Diaion HP-20, Amberlite XAD-2, activated carbon

o

o
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=
o

o

S

- C}ek

=Xl o|&¢8t column chromatography.

=FA
=S

o[
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ol

F A,

o|8¢e

=
=

— Preparative TLC % HPLC

ol

=o
o =

EIMS &2 FABMS

T T

- Mass spectrum =44:
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S -

1H NMR, 13C NMR, DQF-COSY, HMQC, HMBC, NOESY

- 7|El: O 2lol|l specific rotation, melting point
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- database& 0|&35}09

= Kitasato database (KMC), Chapman and Hall, chemical abstract (CA),
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2lo| 283
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sl
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=

Beilstein commander 2000
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5] I&ZMHIZ0lETgef T =AH

ki

e =
Zolzf 10 uL
ZE2s 25T
ol - =2 o
olss B %ﬁH iDiMﬂ;ﬂoTIE(g (/C(J).I;A)TFA)
[P 1.0 mL/&
HE7| ot 275 nm

20}
Az (2)
A (%) B (%)
0 90 5
15 90 5
25 87 13
30 87 13
45 80 20
60 0 80
65 0 100
Astgonl, & 1070 sigEe 24 6/Isto SHES

o 9ol E 5, 61 2 THULE EAME A
b

HPLC Chromatogram= H|uWs

QA p—— S
P Y o~ 3 o A OH ¥ ~"OH
oH o HOT oH OH
6 7
Dihydrokaempferol Catechin
3-0-gly
o i’ 1?
”O‘ﬂ"‘\-/l\OH h =" 0H ~ ~ 0
A AN = TN n
HO™ HO HO™ Y Ho HGo R\ _,0}
OH 0. A OH W'H
8 9 12 13
Gallic acid Vanillic acid Ethyl gallate Ethyl gailate 4-0-8- Syringic acid Benzyl 6'-0-galloyl-g-D-
D-glucopyranoside glucopyranoside

17

Ellagic acid 3'-0-Methylellagic acid 4-0-g-L- 3,3'4"-0-Tri-methylellagic acid 4-0-8- Resveratrol
rhamnophyranoside D-glucopyranoside

[D18-20] /IHERH= FE=0M 22E stetE & 228 stets
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275t 3tEtE & 1089 stgt=Eol istol 2AM s AlAIstod a8 21, 22, 231 20| 5, 8, 10 3t
g+=0| chromatogramat ®2lo|stA =el =Rfend, zkzte| StetEE2 catechin, gallic acid,
ethyl gallate® @ O|F gallic acidoll Chgt F71 AE S AlASI0] TE X EMESZ J7s8HX| &elst
X} S E.
- NHFE 2 50%
"] . EtOH
- | KRCICS = o O
T.rr_l_ ) = : 1 — — ™
: [I KRCI C7 a
_l‘-.lI T =_ — e e B 1_- -
e ‘ KRCIC8 = .
8 .
R o e d
- - . I = i Q
- \ KRC1 C9 (™
< 8.
: | e
[28-21] /IHFE @2 stet=E2| HPLC Chromatogram 1
:j T m T T T T T T T
- HHFE = 50%
:j ’ . EtOH
e el e e
"] || KRCICI0O "y
1 ‘ 10
-y || Efyi gutins
: | KRCIC14 =7y~
. || L,
i | [Ty
' —;a‘|— — e e rs S =
5 -
] ‘ KRCIC1T =
[O8-22] /IHZ 2 slg=2| HPLC Chromatogram 2



‘ KRC150%_210nm

- KRC1C1 G
KRC1C3 1 e i
by
1
KRC1C4 R
= i ' W

[O8-23] /HIHZ: 42 st&=22| HPLC Chromatogram 3

o el 4501 columnE 2 =4 €2 24 mEH S

Gallic acid zlgtE2 /IHE =2 =2
o
=

2lol5lo] gallic acidel 7sM

o=
=

TV A W

T REE 2100 YT 53 L 202 0506 T3 S5 Ok 5001

o U AHE 2 s0%

Pl - Luna C18 250mm column

b L OlEtE ==&

. i | /\\x

10
VWET A W 2T (O P TR 210007 FGT SO Tomestars 20T 03 07 T0 4 S STRAGT 5007

- Hydrosphere column

i

1
VWO R W eI T e TG S10907 W FUCE T 0007 TR SRR T S O

- Luna €8 250mm column

0
Y e B e P e e T R )

o - Agilent zorbax column 250mm

[O8-24] /HHZE H2 FZ&22| HPLC Chromatogram

Gallic acid slgt=2 /IHE =2 F&=3 "W M50 columne =22 =74 HZE 24 mlHE
gtolst A1 102 oHEo| A peak?t LIEHG 20! CIE peak=2l 2+ 0| LIEILD Z=Zof w2} peak

7t LESHA LIEILEX] Rlot XM =22 HMAER| @2 Aoz §oheh



2t £0[| A (Specificity), 2

LM (Precision)2| =2 HESIH Ald#Hel REMs ASSIUS(E 7).

= Totaky dya
ol HPLC  £4Al ZEAIZHRetention | :;;I ;75””‘
o time), UV Spectrum % peak purity & , ,
(Specificity) = (+)-Catechin : 13.6 min
Ethyl gallate : 27.8 min
» (+)-Catechin A&€s%
XEMEe ZZ=M =H F 0|5 5 -1 ~ 2504g9/mI(R*=0.9999~1)
MM A5t 671 o|Atel s==2 AMM &el - LOD : 3.76ug/ml, LOQ : 11.41ug/ml
(Linearity) % HAESHA(LOD), MESHAI(LOQ) &  » Ethyl gallate AE& T
7t - 1 ~ 5004g9/mlI(R*=0.9999~1)
— LOD : 2.78ug/mf, LOQ : 8.41ug/ml
» (+)-Catechin 2|8
NE2Y 5% 5 mg/mlZ 37X sE2
EEEH2 recoverys 5
PSRN I sER ZEEHS @Itotd F = - 79.80~100.27%
(Accuracy) 2 4HdE » Ethyl gallate sl=&
AEEH 5 5 mg/mlZ 371K 5%
EZEBNH| recoveryE EHE)
101.46~107.95%
> AIL % (+)-Catechin 5 Z 1}
SR=R 3UZE AEXIE gtExsEY, U2 2 - 17.13 mg/g (%RSD=3.46%)
(Precision) MecdE d2dd 4ot » A|2 & Ethyl gallate 5% Z}
- 2.92 mg/g (%RSD=3.07%)
e JMHEHZ FZ&=(Lot No. JY206MM210930)2| X|Z=ZQl FtE|ZI((+)—-catechin), olEZ&|0|E

#335t7| 25t HPLCE ol
E35t0{ 24 LY

[(E-8] MHZ E2F&E22 XESEH(HE

(+)-Catechin Ethyl gallate

OH O
HO
HO o
OH 0
Structure
OH HO
ont OH
CAS Number 154-23-4 831-61-8
Chemical formular C15H1406 C9H1005
Molecular weight(MW) 290.26 198.17
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E-9] nsMH I 2otEdei T =7
) =
T 10 pL
ZEer 25C
ol A A 8 - S75 (0.1% TFA)
B &0l - oM ELIO|EE (0.1% TFA)
5 1.0 mL/&
AE7| b 275 nm
F-10] o|l=4ak =AH
2 0f
AlZE (2)
A (%) B (%)
0 90 10
5 90 10
7 87 13
15 87 13
35 80 20
36 0 100
50 0 100
55 90 10
60 90 10
« 50[4(Specificity) : A= & FHE|ZI((+)-catechin), ol 2 Z2i|0|E(Ethyl gallate)2| =t
EZEXNI MHRE Q2 FEES 2 EMHOZ EMFIo] AE = FHH ZI((+)-catechin),
O| E(Ethyl gallate) peak % spectrumsS 22lstd EEEX 24 Z1} 77! ((+)—catechin),
Ztef| 0| E(Ethyl gallate) peake= 13%, 27=00] HEEII2 Al SH EM Zu 1382, 2720 o
peakZt &l =R 20] spectrum= &l & 21 #F =23 FAFSH spectrum T{EO| LIEtL= HE
sholgh(ad 25).

(+)-Catechin

Ethyl gallate

HHEYZ 50% EtOH ==&
(5 mg/ml)

EE RS

_28_

°| HPLC chromatogram




o ZFHHZI((+)—catechin)e| &MAM(Linearity) : E==22S sEE 2 A SI0{ 35 EMs 2otz &M
A2 Mot D 1~250ug/mLe| sEolM AMMHO| el Rfen o Wi AMe| MaHs= sl
=T HoA 0.9999 ~ 12 LIEFHE 11~13).

[#-11] Catechin EEEH S o|st HAZM =M (1X})

5E EE
STD curve
(zg/ml) (Area)
1 6.2463 .
Catechin 1
2 12.2446 .
=5.0367x+1.6835
5 29.681 oo v=Gch 16 4
10 60.3053 oo s
Catechin 25 150.2009 o o
1 50 298.5005 2 g0 "
100 603.6261 £ s o~
250 1482.625 400 _ o
71€7| 5.9367 20 | o7
y d® 1.6835 0 &
0 50 100 150 200 250 300
R2 1 concentration (ug/ml)
[E-12] Catechin EZ=2% 2 o|2st HEM ZM (2X})
L o M
° - STD curve
(xg/ml) (Area)
1 5.66575 _
> 11 3499 Catechin 2
5 28.63725 o 6.0144x-2.1614 _®
. y=6.0144x-2.1614 A
1400 V2 _
10 58.50733 . ' ’1///
Catechin 25 146.4889 A~
a—: 1000 o
2 50 300.0321 - - 7
100 592.6201 N w
250 1503.912 P
7127| 6.0144 o A
y ®H -2.1614 e
0 50 100 150 200 250 300
R2 1 concentration (pug/ml)
[#-13] Catechin ZEEH S o|Sst AN =M (3R}
=5 EEE
STD curve
(xg/ml) (Area)
! 5.27599 Catechin 3
2 10.4075 -
5 26.43242 1400 P e A
Catechin 10 56.89406 1200 e
”
3 25 144.2011 5 12000 o
< =
50 289.0999 5 e
o 600 »
100 598.3405 - »
250 1517.464 w |
71271 6.0782 o
y Jé—l_\—ll__ _55647 (4] 50 100 150 200 250 300
R2 0.9999 concentration (pug/ml)
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o ZESHA(LOD)= &AM Zoll EXst= EMUiAZSRe AE Jtsst A4S 2olstnd, H
(LOQ)= MAet dudnt MM g J1nl U =E B 5 e A 5 24de =22
Y2 ooz 2 Aguyol LoD ¥ LOQ M 9Istol 4 Mito| 2E oA S =850
st 2M2 351D o] mf 871X s AlFE2Z S 3HH=E35l0] 245101 st EFH
HUAE F51H 20, o|E S35lo ghSof st EEHX ¥ HBMe| J|27|8 FH5l0]
S/N=3.3, LOQ= S/N=102 7|&E2=2 A& 2 HSAHE FolUS(E 14)

[E-14] Calibration curved| st EH 22 (n=3)

10

6 o lo
bk

_,_

,_
O o
o
rir

v
o
=

2 h

0z

Skt
(ua/md) Area(mAU) STD curve
A9/ m,
1 5.66575
2 11.3499
5 58 25022 Catechin (average)
. 1o y=6.0097x-2.0142 @
10 58.5689 Sl TRy A
25 146.9636 1200 //’
i © 1000 >
Catechin 50 2958775 g 00 _
= 8w i
100 598.1956 £ e P
,,-/.
250 1501.33 0 =
200 @,/
7127| 6.0097 o &
— 0 50 100 150 200 250 300
y gﬂ —2.0142 concentration (ug/ml)
LOD 3.77
LOQ 11.41

LOD: 3.3x(Standard deviation of the response/Slope of calibration curve)

LOQ: 10x(Standard deviation of the response/Slope of calibration curve)

o Oo|E&Z2|0o|E(Ethyl gallate)e] &M M (Linearity) : EZ=222 sEEE =H|sto] 35 2Ast Zut=z
Mg gotsilen O 21 1~500ug/mLel SEolM Z Mol &el=An, of mf &M
ATe sldsz HelolA 0.9999 ~ 12 LtEME . (E 15~17)

[E-15] Ethyl gallate E=2% 2 o|2st AZM ZM (1R}

Y EEE
STD curve
(ug/ml) (Area)
1 23.8418 Ethyl eall 1
2 48.27174 thy! gallate
S 129.9644 o ¥ =30.178x-8.6719 @
14000 R-1 7
10 280.2879 - ‘//
Ethyl 25 743.699 - g
5 10000 //
gallate 1 50 1491.496 < s000 /_M/‘
100 3010.056 & //""
250 7605.288 4000 P
500 15046.5 w0 |
7|1 27| 30.178 0o &
= - 0 100 200 300 400 500 600
y 24 8.6719 concentration (ug/ml)
R? 1
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[EZ-16] Ethyl gallate

OH
Sk My
STD curve
(ug/ml) (Area)
1 22.0334
5 45 80154 Ethyl gallate 2
5 128.7839 e ,
16000 y=30.609x-21.779 _
10 275.7242 . v
Ethyl 25 728.8554 _ 12000 ///
gallate 2 50 1517.011 £ 10000 /,/’
100 3026.051 8 £000 -
250 7646.967 o0 P
500 15277.3 o e
2000 e
7187 30.609 v
y S s | -21.779 0 100 200 300 400 500 600
R2 1 concentration (pug/ml)
[E-17] Ethyl gallate EE&%E o| s AZM =M (3%})
= = 04 X
°= - STD curve
(ug/ml) (Area)
1 20.9141
2 45.05078 Ethyl gallate 3
5 129.807 e
Aahue y=30574x-26.345
10 279.6825 . o1
Ethyl 25 732.7891 12000 o
'1‘,‘ . //
gallate 3 50 1506.023 5 T e
[ 8000 @/
100 3048.607 £ o L
250 7531.443 4000 //
500 15299.6 2000 5 2
o
7127| 30.574 0@
— 0 100 200 300 400 500 600
y HH —26.345 concentration (ug/ml)
R? 1
o HAZTHA(LOD)= dA 3ol EXMstes EAMUa=2e HE Jtst 22F 2 2lo|ste], HEetA
(LOQ)= MAESH UM MEME JIX MYz uee = gle 4 & 2AUY 22| z(a
S oojg 2 Aguol LOD ¥ LOQ M2 2Isted 24AM HXte| 2E CHAE Zelsto] Al=0f
et 2ME AU LD of M 97HX| sE=2| AlHEE S 38t=5t0{ 245101 S=f EFHALL 4
TEAE Fol¥en], o|E Ssto] B30 et EFEHA X HAZFMO J|287|8 FHsH0{ LODE
S/N=3.3, LOQ= S/N=102 7|Z22 d&ctH & HHSAHE Holds(E 18).
[#-18] Calibration curveol st SHEA (n=3)
=
o L
Area(mAU) STD curve
(ug/mt)
1 22.2631
5 46 37469 Ethyl gallate (average)
5 129.5184 18000 ) »
10 278.5649 14000 L iy
25 735.1145 12000
Ethyl
y 50 1504.843 g 10000 //
gallate 100 3028.238 < o0 yrd
250 7594.566 & o0 P
500 15207.8 4000 /
7127| 30.454 2000 :/’/IB
y 2 ~18.932 o
LO D 2 . 78 0 100 200 300 400 500 600
LOQ 8 41 concentration (ug/ml)

LOD: 3.3x(Standard deviation of the response/Slope of calibration curve)
LOQ: 10x(Standard deviation of the response/Slope of calibration curve)
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M &M (Accuracy), =2l

o
—
—

2z
=

B
(% 19, 20).

E-19] ZHHIZI((+)-catechin)e] s =¥ %

- (25 uyg/ml) spiking

A2O EXT2HMS =
O_|E o -1

2} FHE Z1((+)—catechin) 2|
0| E (ethyl gallate)2| =%

Z(Recovery) : &
(25, 50, 100kg/mL)2 0l MHX2
79.80~100.27%0]|
22 101.46~107.95%0| 20

;/\OO

sE2

{, %RSD= 0.90~2.46%,
%RSD= 0.42~1.37%% L}E}G

e Spike
(na/mL) u3Hy | o ﬂﬁséi% of | &Zt(ug/mL) | B8 (%)
636.4095 123.6423 50.91 83.64
630.6467 117.8795 19.95 79.80
1 25 637.1879 124.4207 21.04 84.15
©638.3468 125.5796 21.23 84.93
633.9898 121.2226 20.51 82.03
g 20.73 82.91
EEHER 0.51 2.04
RSD(%)
- (50 yg/ml) spiking
- Spike
(u;/_r;L) u3HA | oo Ei_.ﬂﬂﬁ.—?:.*%'—o—l Eatug/mL) | 252 (%)
o3Ms
789.7478 276.9806 46.42 92.85
785.1353 272.3681 45.66 91.31
2 50 789.2813 276.5141 46.35 92.69
792.0041 279.2369 46.80 93.60
789.8831 277.1159 46.45 92.89
g 46.33 92.67
EZHEXL 0.42 0.83
RSD(%)
- (100 pyg/ml) spiking
- Spike
(ug/_r;L) on3HA | oo EL_.EH@‘—?:.“%”P—I &at(pg/mL) | 2l5E(%)
o3My
1113.372 600.6045 100.27 100.27
1098.878 586.1105 97.86 97.86
3 100 1084.767 571.9995 95.51 95.51
1084.688 571.9208 95.50 95.50
1086.602 573.8351 95.81 95.81
g 96.99 96.99
EEHA 2.08 2.08
RSD(%)
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[E-20] ol Zal0olE(Ethyl gallate)e] s=E H&d, 3+g &l
- (10 yg/ml) spiking
- Spike
o= o3Hy o 3HA-AAHo| | Egt(ug/mL) | ElTE(%)
(ug/mL) e
735.0816 309.8132 10.79 107.95
728.0748 302.8063 10.56 105.65
1 10 728.8089 303.5405 10.59 105.89
722.7363 297.4678 10.39 103.89
727.2381 301.9697 10.54 105.37
g 10.58 105.75
EZFEHXt 0.15 1.45
RSD(%) 1.37
- (25 yg/ml) spiking
- Spike
o I 3Hs | Z3uEy-AMe| | FHEtug/mL) | BEFE2(%)
(ng/mL) o 3Hx
1197.467 772.1990 26.00 103.91
1191.878 766.6094 25.79 103.17
2 25 1192.669 767.4006 25.82 103.28
1188.263 762.9943 25.48 102.70
1191.210 765.9418 25.77 103.09
Hr 25.81 103.23
HEEHX} 0.11 0.44
RSD (%) 0.42
- (50 pyg/ml) spiking
e Spike
< o 3HA™ o 3HM-HHol | Fgt(ug/mL) | SF2(%)
(ug/mL) e
1951.281 1526.013 50.73 101.46
1988.496 1563.228 51.95 103.90
3 50 1980.550 1555.281 51.69 103.38
1960.318 1535.049 51.03 102.05
1992.511 1567.242 52.08 104.17
o 51.50 102.99
EEHX} 0.59 1.18
RSD(%) 1.14
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HUM(Precision) : 7HHE| 2 FE=2 X ZHE & SAMutdol vigM 2 MM 2el2 sl
=M XN E 21) ¥ 2N ST E 2ol EM 2 FEsign 2 A|EHe 77| =0l MEst 24
ZHH|= Agilent HPLC 1100series?t E /st #AHZ 24 ZEH|ZF H| W= SHX| 2}on] AlgH ol H
UM 20IZ 2510 A|lZE 5 mg/ml sE2 53] BHEX & 35 A5 D Az & X EHE o
=M 21, AYssY, AFEAXZE AE Al FHH ZI((+)-catechin)e| &2 17.13 mg/glZ &4
E|dn, ol %RSDE 3.46%0|04, of ®Ze|0|E(ethyl gallate)= &2 2.92 mg/g, %RSD=
3.07% 2 HEISS(E 21).
E-21] EMUXIZE MU M (Intermediate precision)
1R 2R 2XHIY R} 3XHH5Y R}
sael: 11/19 sl 11/21 Al 11/23 Average SD RSD
2AMXE A 2MXE A =M% B (mg/g) (mg/g) (%)
2M7|7]: Agilent =M717]: Agilent =M717]: Agilent
+ p—
ﬁ]ig catec 17.23 18.22 15.94 17.13 0.58 3.46
Ethyl 2.85 3.12 2.78 2.92 0.09 3.07
gallate
o EM=zd Ht=AM(Repeatability, Intra—assay precision) : 2AHo| MAUM Solg 2|50 A|RE
2.5,5, 10 mg/ml £ 2 53| Y54 & 33| FYsI¥n] A2 & X ZHE & 24 21}, |
Z((+)-catechin)®| &2 B3 17.96 mg/g22 2A{&U1, ofuf %RSDE 1.86~4.68%0|0q, of
g 28| 0| E(ethyl gallate)= &2 3.11 mg/g, %RSDE= 1.65~4.33% 2 LIEFH(FE 22~24).
[E-22] EM5E 2.5 mg/g, Agilent 1100 series/DAD 275nm
Average SD RSD
! 2 3 4 5 (mg/g) (mg/g) (%)
7t H 7l
((+)—catechi 17.31 17.52 17.95 19.43 18.45 18.13 0.85 4.68
n)
of & Ze of
E(Ethyl 3.23 3.28 3.30 3.32 3.38 3.30 0.05 1.65
gallate)
[E-23] M=% 5 mg/g, Agilent 1100 series/DAD 275nm
Average SD RSD
! 2 8 4 ° (mg/a) | (mglg) (%)
7t H 2l
((+)-catechi | 17.64 18.39 18.44 18.19 18.43 18.22 0.34 1.86
n)
of & Ztef of
E(Ethyl 3.20 3.16 3.11 3.02 3.12 3.12 0.07 217
gallate)
[E-24] M=K 10 mg/g, Agilent 1100 series/DAD 275nm
Average SD RSD
1 2 3 4 5
(mg/g) (mg/g) (%)
7t H 7l
((+)—catechi 18.05 16.80 18.33 17.21 17.26 17.53 0.64 3.63
n)
of & Z e of
E(Ethyl 3.04 2.89 2.98 2.95 2.71 2.91 0.13 4.33
gallate)
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O FI} X|EME(gallic acid) & E st &4 o3
e IXAHE HAFAM |MEE EStE T2 M2 2o FIH 228 &2 stk HPLC A 20}
EJY 102 olthe] peakE MM EAM st A1 Gallic acidel =X E &2l Gallic acidoll thst Mg
2ME AE5t0] E25, 26 & 2710 2 MZ2 2MHE T E5IF 10 T8 262 Z0| peak E0|HS
225t M 2M5 23 HHEYZ FEF W Gallic acid &2 2.77 mg/g2 2 EQlE. 7|=
Jls(XIF)H 21 SA| 20| E7tstn AtHAQl &tEo| HotM FIF AFE FYSHK| $AUS
[E-25] D&My I20tETei= =A
ah= =
Folg 15 4L
ZEer 40°C
ol =4t A Zoff - 5% (0.1% Formic acid) / B &0l — ofM[ELIO|EE (0.1% Formic acid)
5 1.0 mL/&
AE7| obx 280 nm
[E-26] o|l=&F =A
_.C}_DH
AlZE (B S
1z (5 A (%) B (%)
0 97 3
3 97 3
23 75 25
24 0 100
34 0 100
35 97 3
40 97 3
[#-27] Gallic acid EEEHU S ol 4N 24
&5 (ug/ml) M (Area) STD curve
31.25 6.2463
62.5 12.2446 15000
12000
, 125 29.681 5 sopp V= 13344 + 19812
Gallic 250 60.3053 < -
= G000
acid 500 150.2009 g o
1000 298.5005 ®
7127 5 9367 0 200 400 600 800 1000
y 2o 1 6835 Concentration {pg/mL)
R? 1
Chromatogram
Gallic acid ‘
62.5 ppm
|
LR ‘ “
10000 ppm I
(50% MeOH 5
84f) [ | | w
| 1| “ 1 ‘\ “‘
NEELES
5000 ppm §
+ gallic acid |
31.25 ppm “ ‘
[spiking] ) .l | | \
) LU |
[O28-26] /HEYZ F&E2| HPLC Chromatogram



=
AHAE = Waldo[MollA] (+)-catechin &

2 =
Ol & s&stnxt O 271 Zo| 7| & MBS A5t EEE2 peak S0IM8E
= H Hy{ 74

=3 SLod = == St2E CC S M5 X 2k &H
%!-EOI'M—T'— 3-0“ IIl' 7 D'I‘I_C-J% T= O'”A—I—‘l ( ) catechin I:IO‘: —I—OI_I- s = o°|'0:| ] tl:l
7|E 2MYY HE =AYY
- Standard-= 100% MeCHZ &3 - Standard= 50% MeOHE 23
- Phenomenex Luna C18 column AL - Phenomenex Luna €18 column AtE
- Sample((EE2)E 50% McOHZ 23| - Sample(FEB)= 50% MeOHE 23
(+)- Ethyl () Ethyl
Chromatogram(275 nm) catechin | gallate 2 Chromatogram(275 nm) catechin | gallate
(mg/g) | (mg/g) mg/g) | (mg/g)
Standard | Standard
(+)-catechin e ~ _ (e cateshin =T )
(125 ppm) | | ! (125 ppm) i
H |
i 1
e  —
Sample 1 1 |1 . Sample 1 B ‘ ]
|
mrge | | ‘ wzze |
34 1444 225 == 9.06 225
) | ! (A TR ‘
FEERAEY W | |
EE || e A e A | [ (N F RO ] o et A A
Sample 2 — Sample 2 -
Hozdz Ziolsg= |
=8 === ‘
oxtojesh | - ‘ i 17.78 235 (o Ty 1178 235
FEEgAsn | FEEmscn 1
8020 ) 8020 Ll

o1, 2AHHE X EEX MY 2 BAMY HAFE EOZ, ¥
gallate?t &&= ol o|ZFME2l Gallic acidg A EYN

o« ZHAIRM 2|5 —-catechin® &all27| H8S &
LPSZ HEE FE& MacrophagedlA2] TNF-a %

BE AdHMAIZI= &2t & HARIESo et 7 20HE

=
z

<

HEze = A2 ME=sd & 5550 20

=
=] =
g olglgt 2HE HIE2Z(+)-cateching A ZMHZ22 MHSIRUZ.

M

o MEA JHLE XNEdE EMH2Z 7|& R S MEMet 22 14.44mg/goll M 9.06mg/g=
2 #HEIt As A2 =I5t e (+)-catechin?] ¥ A Mol et REMS HASSIA Wl o]
HE MAUAMSIFZ. ATFHA7| 2ol E4et S AR HE ZMHoR SldA|2(et=7s4
ZTR)0AM 245t AIRHEAAM (T8 28)E stEetezi, AFAMZF MK FUHo| HEHE
2E =MHE JEHEINS

a0
A D2022022105 2
e S EER]
= AN ANE-A S0 20 UE, 0 08 20 WU,
RN FE—- & =
e [ [P [T
AT
T [ srous [mewa
SNa [vae [ aeer Jowmma
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o HMM(Linearity)

1) Alee:
- EXE8Y HZE: 15625 ~ 500 yg/mlL SEHYIE HE= EFEAUS Mz
- A 2y flollA FMAISH AlRHEHE S o] 35t0] 33 EME & Ziztol HyMS AME

D
=
ol
N
L
M
]
>

I
0

& A A
17| 4=(Coefficient of determination) R2: 0.9999 ~ 1.000022 =I5

13| 23| 33|
gt 5
&= (ug/mL) oM &= (ug/mL) o3Hx &= (ug/mL) o 3HN
1 15.625 105.965 15.625 105.107 15.625 99.412
2 31.25 188.350 31.25 208.415 31.25 199.408
3 62.5 415.002 62.5 414.594 62.5 397.865
4 125 825.548 125 828.390 125 792.915
5 250 1646.806 250 1659.476 250 1586.710
6 500 3281.055 500 3306.009 500 3244 .647
7127] 6.5711 6.6111 6.4845
yEH 0.9550 2.3652 10.3730
R2 1.0000 1.0000 0.9999
e =65711x- 0955 s 3200
_ Ll e s R y=6.4845x - 10373
D 2400 :&;‘2400 = @ 2400 R?=0.9999
2 2 2
E 1600 E 100 E 1800
A 9 g 3
< gy < g < a0
0
Do 100 200 300 400 500 ‘s ™ m m w @ 1w A A S0
Concentration (ugimL) Concentration (ug/mL) Soncenirafion: fug/mLy
» M 3&tT (Accuracy)
1) Algd gk
- EFZ8W M=z ¥ AZM 2N HEM EHE 25 370 o|Me sk Hele xEEWHE M =5t

HEtd EM 2 fIst A3
EEEY
SRS P2
&SZ(ug/mL) =<
1 15.625 105.107
3200
2 31.25 208.415 y=66111x+2.3652
3 62.5 414.594 o 2400 RE=1
=)
4 125 828.390 s
— 1600
5 250 1659.476 o
6 500 3306.009 < 800
7127 6.6111 5
Y& 2 3652 0 100 200 300 400 500
Concentration (pg/mL)
re 1.0000
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— Control(Al&l2d): EZ=2M0| Il A} EZ=2Mo| HII=[X| ofLst HAME 2o Algyet
ol S A5 X250 HPLC 242 ?st AlF8Ue8 M=g.

- ZZ=EZ H7J} (spiking): AR 2k 1000 mg(RXIE(P|S)ME22M 11 mg/goll sHEHS F ot =, A
2 =9 gRE XE(O|IS)ME g2Fol 50%, 100%, 150%2 SE7F = EE Stock EE2H
(1280 pg/mL)E 5.0 mL, 10.0 mL, 15.0 mL® H7tgt

2) A&z}

- 3|82 97.06 ~ 100.77% = &olslF 2.

- AOAC 7|& (= 1%(1 g/100 g) mf 92 ~ 105%)oll Mgt selstF2(F 31)

[E-31] == Z

H7tst <47t .
HItE SIEe =
=2 K| _ Ak
Ne | T | MEBAEND) | srew {(cB) | B2 =
9f Ex | EF
~1| = o| iE o&! S| A
g2 | =g (A',_o | JA [A]/TO SN T Y
AE=X , H * =
(O) (o] 2| ) B 0 (j) (SD) | (%R
me A) e 5Z(C) ° SD)
(womL) | BE | (ug/my) | HO/MY (%)
1229.600 | 185.63 61.02 1 98.43
S|
= 62.0 1233.903 | 186.28 61.68 1 99.48 | 99.08 | 0.57 | 0.57
—
1233.322 | 186.20 61.59 1 99.33
1648.057 | 248.93 | 124.32 1 | 100.26
Spiking | & 100.4
N = 124.0 | 1649.025 | 249.08 | 124.47 1 | 100.38 0.27 | 0.27
st AR |2 7
1652.288 | 249.57 | 124.96 1 | 100.77
—— 1000
2019.694 | 305.14 | 180.53 1 97.06
Il
= 186.0 | 2022.953 | 305.64 | 181.03 1 97.33 | 97.33 | 0.27 | 0.27
—
2026.260 | 306.14 | 181.53 1 97.60
844.943 127.45
- 815.513 | 123.00
Blank Z & - - - - - -
818.025 | 123.38
g (B) 124.61
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- HUE(s

fr
0x

1) Alglgry

A 2237 olAtel BHak ol 50%, 100%, 150%01 ol &tel= 2*2 F 510
53| o|&k gt EXSH F EM™E Alolel 2HE (MU EFEHAHE 7E

z

o U EEHA(RSD%)= 0.40 ~ 1.35% O[o{, o &2 11.84 mg/g2 2 &2ISIAUZ.

— AOAC 7I& (= 1%(1 g/100 g)& mf, HUHEZEHX 2% He O[LHZ &l Z(E 32).

[£-32] o 24 A
NEE dass | #® | "
she s S BEELE y i meuz|
(mg) (ug/mL) (mg/g) (mg/g) (%)
1 500.1 397.941 60.70 11.51
p) 500.3 397.880 60.70 11.50
500 mg | 3 500.8 400.575 61.11 11.57
. 11.56 0.06 0.55
(50%) 4 500.4 397.814 60.69 11.50
5 501 .1 402.421 61.39 11 .61
6 501.9 404.183 61.65 11.65
1 1001.7 816.293 124.37 11.77
p) 1002.5 818.044 124 64 11.79
1000 mg | 3 1002.9 822.058 125.25 11.84
. 11.82 0.05 0.40
(100%) 4 1003.2 826.022 125.85 11.89
5 1002.3 818.985 124.78 11.80
6 1002.9 823.431 125.46 11.86
1 1501.2 1254221 191.01 12.06
p) 1500.7 1252 853 190.81 12.05
1500 mg | 3 1501 .2 1245716 189.72 11.98
. 12.13 0.16 1.35
(150%) 4 1503.4 1255.678 191.24 12.06
5 1504.6 1296.110 197.39 12.44
6 1503.2 1267.754 193.07 12.18
EFEEY & L T4 2EA
1 15.625 105.965 100
> 31.25 188.350 el
3 62.5 415.002 gzmo
<
4 125 825.548 £ 100
5 250 1646.806 g
6 500 3281.055 < 800
7|127| 6.5711 .
YA 0.9550 0 100 200 300 400 500
2 1.0000 Concentration (pg/mL)
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YU (M)

1)

Al e

— 2[0lIM HMAISH AR HD} SUSHH A=

Al HFE
— =

0

ol

1%(1 g/100 ¢g) &

AXE FH2lsto] 53 0f

M M EFEHA(RSD%)= 0.38~0.91% oo, Ed &2 11.56 mg/g2 & =felat.

o, MHFEFEHEA 4% Hel O|lHE

[E-33] AN EAM ZH1}
AR A, 1 day Al At B, 2 day A8 AL A, 3 day
(AFEZ17] - (AFEZ17] - (Ak8217] -
Agilent 1260 infinity 1l A) Agilent 1260 infinity 11 A) Agilent 1260 infinity 1| B)
ke 4
NS £y Az =T Az =z shaf
o Il ° s S | ° Bl I I = °
= ol xy (ug/m (ma/a) = ot (ug/m (ma/a) = ot (ug/m | (mg/g
(mg) L) (mg) L) (mg) L) )
1 1001.7 | 816.293 | 124.37 | 11.77 |1000.7|808.893| 122.00 | 11.56 |1000.7|751.403| 117.48 | 11.13
2 1002.5|818.044 | 124.64 | 11.79 |1000.9807.447|121.78 | 11.53 |1000.4|752.970| 117.67 | 11.15
3 1002.9|822.058 | 125.25 | 11.84 |1001.7|816.587| 123.16 | 11.66 [1001.2|759.224| 118.68 | 11.24
4 1003.2|826.022 | 125.85 | 11.89 |1001.9(813.811| 122.74 | 11.61 |1001.5|763.778| 119.38 | 11.30
5 1002.3|818.985| 124.78 | 11.80 |1002.3|812.024| 122.47 | 11.58 |1002.6|766.064| 119.74 | 11.32
6 1002.9|823.431 | 125.46 | 11.86 |1002.1|814.252| 122.81 | 11.62 |1002.4|770.723| 120.46 | 11.39
=y
BEAMZ 11.82 11.59 11.26
(mg/9)
. 0.05 0.04 0.10
A}
RSD
0.40 0.38 0.91
(%)
A
U
oy 11.56
(mg/g)
A
5z 0.25
A}
FSE|
RSD 2.16
(%)




HUT T MM Mo AL2E AZM(E 34~36)
[E-34] AMERAL A, 1 day (AFE7(17]: Agilent 1260 infinity 1| A) Z &M
ETEY 5%
I3MA HakM
(ug/mL) -
1 15.625 105.965
3200
2 31.25 188.350 y =6.5711x - 0.955
RZ=1
3 62.5 415.002 o 2400
2
4 125 825.548 £
E 1600
5 250 1646.806 8
>3
6 500 3281.055 =00
7127 6.5711 0
—— 0 9550 0 100 200 300 400 500
== ' Concentration (ug/mL)
r? 1.0000
[Z-35] A&}l B, 2 day (AF27|7|: Agilent 1260 infinity 11 A) Z42M
EFEY 5%
EELIE Zar
(ug/mL) o c
1 15.625 105.965
3200
2 31.25 188.350 y=66111x+23652
—_— 2=
3 62.5 415.002 @ 2400 Re=t
o)
4 125 825.548 ‘é
£ 1600
5 250 1646.806 g
6 500 3281.055 < 800
= 6.5711 G
vE 0.9550 0 020 30 40 50
Concentration (pg/mL)
r? 1.0000

[#-36] AIElXL A, 3 day (AFE7]7]: Agilent 1260 infinity Il B) Z&FA

TE20H
oy | mAE= A
(ug/mL)
1 15.625 99.412
3200
2 31.25 199.408
y = 6.4845x - 10.373
3 62.5 397.865 @ 2400 R?=0.9999
-
4 125 792.915 g
= 1600
5 250 1586.710 g
6 500 3244.647 < 800
7127| 6.4845 4
_ 0 100 200 300 400 500
HH .
Y 10.5780 Concentration (pg/mL)
r’ 0.9999
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5|
.06~100.77%°| 2|88 &elstany, 212t ChE Al A, AP &0l wHE ks
Z:

A1k, AOACS| Bt=4d 8! MM At FFHXHRSD) 7| &0l 2HE35t01, HPLC

tion of gallic a
e Joumal of Natural Med

¥. 2012. Development of an i
its application ta formulat

3) Mrabti H. N_ M., Fic
and Faouzi M. E. A 2018

IIHEHE FEHE2| +)-Catechin AlEHY
HE 214

i |.. Ouadthin W.. Jodeh S.. Ayesh
an ab:

M and Mag C
FOR DETERI ON OF
US EXTRACT: A BRAZILIAN
ar

K. 2016. Quantitatie
oly harbal Syp by

Q) HATNEHE JlaM R s REAE XY Jl01= 2022

ds 9 7IE - 7 ddol Ber Y6

EHY, &

-
08
2

o~ Il

[Z18-30] /IHRH= F&=2| +)-Catechin Al HS E1AM

AN LT F(OECD)AIM Hohs Al&™ (test guideline)oll et AR et At 2 E MEol w2t
e S AMAlg

HHT =22 MEQdAdEUM AZUESFoll SA =0] UK 7] 2ol A=Y= AHESE fle
SIMNAEE X V|SHUES AMEFE (T 31)ol w2t JHERIE Al HME=o0fof St oM X2
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[MZ2= AEE 2[T oM B
71578 €59 oAt AR x|
OAISAE HE | o 31
o o | =2 Bl B ol ARE 2 g A
& FlEny e Edoly 2 WA E ALY == ALY A=K
el s HER LW 1 #gor gEar R B OME\L
d2sie] ey
— . QuAAZ0 U= 5 oz 2xz0 | oUe | @yszo 2a | oue
HEHAL L SERET e 9= dzen 2 o U
e 512 A P01 m\‘ e L
epu orugl ot
l
@uazz0 == | o | e=2mo 22 7 | oue o
A8 Tz, DAE e
S5 i g 02 S5t L =220
& apcani |—al 521000} o
ol orugl
b &
v g5 ROl AE o= Az S50 LA
S 2 e %ELO_\@EEE . gé\%‘@ggar HHEE Sy
oA @ o2 ¥ sacm Pl
HEUER
IRES A OMQ\L
M) ) @azH =t | o s
AR 2}
[OE-31] AZERE AIES 2T AIZEE 2 J|ISsMAEe oA EEE
[®-37] ME=0{of st= oMM XtE
M E&=lofof st= oMM Xt= 7t Lt ct
AZ7|sAE 7/ |ER MEE = US \
M3 2 "z VoA
slT 7|SME w= pHemol tet otHN HE xE? N
H3ggoinE? VoA
ol M BAIE AR v
SMAEREY J
DMEZAHKRIZ - Holl FEIF obM St Eebe 4 Qe AALM AL V|2 & ofu 2t M =g, 85,
MFY So| 7|&= ety X2 75
Iefiet 7SR s pEERol Ek oMM ME AR - 2 e staX(of AMEAL AMBSEME
g2 2, FUel dF EIAM Es= IHI|F E0A, 2 ClolEHolA HMZAD Xtgr 75
IMFZ HIL AR MFAEEAKIR, B AR § 7S
YehE R0l SMAIE, 13F HHE R0 SHAE, FHUSHAE(2YSoHHO|, SMAHO|A, AAIH)
£35] MX|&F 90Y HHEF0| SHAIYH2 Alekx 2HIA-1069-01 Al ES2| SHAIE Jlo|=ztelol =
5t0] tZio| MFT| AL SE2EE AAL S MAT[A A AARRP 27| HAF FIF HES BHESIIXL
et
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Lt AFUHE
O ¥FZH X=
c HHE H2 FES(UY206)° BMEOIHT G2)e el L4 (25 old) HF (7
7

o
Z) 48 7122 glend 12| 329 Zo| IR e ofxfEtE EE1H| Al o
7

T T8 33n Zo| EV|(HZ2)s 2oz Al2E I MEX A2
M AZZOIHES dY)= SUUAIN MoE (51 4562 3011(M/HS/EF) 2 SSIE= (5
279(H /Mg /BF)of 48z SME ME8H 7|50 US.

YEEE

APEE(ZHHZ)

#
#
#

I 430 BT Yl

(FFxE#x > B8 &) (MA - ZH 1622)

(@]
S
1z
!

b
.
i

[22-32] HHZ el A8 M3 2H A2

4 34
o T

]

SHOEMHE (@) EAFRE > o (A o Zokg, =& Aok 1913)

r

[12-33] HHE Z7(9 °kg Mz 2/ A=
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o
Hd= FE22 X EMHEQ (+)-catechin & X Z(Ampelopsis glandulosa)ll FHMM (=M,

[E-38] X|EAME o BASHo| IMA DB HA Z3}
{4k o] ef B o] & 2{440f 2423} oA mEl ME off

Ampelopsis glandulosa or
Pubmed (+)-catechin And safety X (OIHEMAE M 912)
or adverse or toxic

. X
Pubchem (+)-catechin X (CIHEAE HE 2l2)
. X
ECHA (+)-catechin X (CIHEAE HE g12)
NLM Technical (+)—catechin « X
bulletin(Toxnet) (QIM=MYst ME gl8)

o B[ ALZ(LD50)
68 mg/kg (mouse, IP)

> 100 mg/kg (mouse, V)
- > 10,000 m§;/kg( (mouse, P)O) X
Tox-Info +)—catechin > 5,000 mg/kg (mouse, SC - = o
= 1,084 mg/ka (Rat, IP) (LH=dge 92 A*S)
> 100 mg/kg (Rat, V)
> 10,000 mg/kg (Rat, PO)
> 5,000 mg/kg (Rat, SC)
[Poison to humans]
» Poison severity: Low
. * Poison Symptoms
NortEXt%ﬁrs?(l)qua _ - Poisonous_through ingestion of fruits X
Gardener Ampelopsis glandulosa | — Symptoms: unknown, (QIR EAI0IE X 912)

questionably poisonous,

but use caution
» Causes contact dermatitis: No
* Poison part: fruits

Plant Toolbox

— Extension gardeneroll Li2tRl= AE ut2dH JlHEH 22| ofF0| 272te] =M E 7K1 JUSL,

=
Sat 7|™ol Hats| e UK 20 JHHFEG = £7(7t Aol ojxl= SHof e EUE 8le

O

{, dde| !IgolLt 2282 L2 UX| 5. X EM=el (+)-catechin L8 Tox—infool w2

H S5 2 QAo st ghetM X2 = gl IARC HetE2 2ol Z8=Eo X &Z. a2l
AMAIEHO M  (+)-cateching 3tF0| 3g MFsS o BEMH vIgg doficke ESXIE
(Toxicology and safety of flavonoids,John Wiley & Son. P. 257 )7} *l2L} ol= & 7|4 24X

74

=
FREl0] = (+)-catechin 22| 2F 300Hl0f siHstls ¥z 2
=2
o

S) ARZ2E SHI 252

O M ®It X=

o

s MHEH=E F
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[£-41] 13%F SH=2SO{SHAIE X2

AlEZ

(s

2zt

<t

-1
=
oj

Z2

ridge)oll M ZbCtstEtES (Hyperkeratosis)0l SHb=E|AHLE SHbz(X| of

(Inflammation cell) =& H|EEAMEZ(Atypical cell)2} &2 s}

(Minimal) % Zo|(Slight)st =Z2

- Jy2062| 2 =of ojjst

Study No. B211155
e JY2062| et Sprague—-Dawley M=o 1357t ol AFF0{ Al LIEtL= MM =84S
A|347|:'|:|' O E AHI (X XS
(= ol x) E@Hto| 2 S AH|( )
AlgE2 NHEYEHZ FE= Lot No. JY206MM210930
AlE T = NS =3 k=3
Fo0izkH(ma/kg) 0 1,250 2,500 5,000
AU E deds=(M/F) M F M F M F M F
e SEF 10 10 10 10 10 10 10 10
A SEF - - - - - - - -
W S A W AME/E HEE WSS O 7| et
=Hot W SN ZAL B WSS AL m s
W 2| St AAl W 2| =2 AL W ZA
o AF2IH |
- ET|ZHE F04 359 Xtof| =Z 2,500 mg/kg/day F£0{2| 1817} F2t2l(Lying on side)

Y Ao ME T[ZE S Fololgh LEtSde| olde EEX EF.
RHg|stAM AAIZ D A EZE 2

=

SHIEIX| 5. w2t JHA 2 At

%= 1,250, 2,500 & 5,000 mg/kg/day F0{ZoM AlH=2} ATME S 2= o| A2
ZEX| 3. oo =R He|stA AHALF A3 2 (stomach)dlAM AlE 22 F0i2} oAty
7= Hispo) 2EHE.

=~

2= 5,000 mg/kg/day £ % =7 2,500 mg/kg/day F0iz2| ¢ SHAI=(Limiting
2 HE AuM=

Al(Hyperplasia)o| Z+EHE. o|2{$t Hist= AIHEZ FoiZo Mot

5|
quamous cell)e| T} = &
EHYEXNCR Silste M E B2

[e]

EElon], &y Hi g

7t a4
AoME e #Hetz pretel O2{Lt ol= o|ZH(Erosion), H 2K (Ulcer), @3 AM
Cl

!
of che &Y Y mEoIM A
BEE. el Y 2HES SNz BaE

= e deE

mog,

LS ——

238N

AUFER SRES spricvc vy TEW 018
1% U BTR SN

mMonsn
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B211156
A

2T

F

—

E I

=
=

Study No.

2} (Salmonella typhimurium)zt E

=
ol

5]

Mo
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[#-45] 32E AIZtES| X 2dE 2E & Fol22 H5A

T2 Algsts Het 71 o 74 A= X RSP
At ZtAlo| ot ZtAlo| Haob
11.78(LOT 1)
Rpr| A&
e EXIEME)(mg/g) 11(80~120%) 10.75(LOT 2)
11.15(LOT 3)
=1 1.0 0|5t 0.0448
FAs= ER=t I E~ 1.0 o|st 0.0737 WD gae nweAn
(mg/kg) tEE 0.5 0|5t 0.0017 - ] i
|
=2 0.5 o|s} 0.0033 C
N e = =
o|ME — N B —
M= (cfu/g) o Atof| BHst - !
_ ZolE2tSAl( 3 _ e e
g0l s& 15.0 olst HNELUSEIIE
19/kQ)
= Aloj|El @ 2 =M o=
cagy oAM= s S T8 S 2745
SR 4= AtESIE S
oMy | S28°let SR HR2Y 7tsd d
= = M.
AFzok | BHC 2 43 - Me= 2EAE

[E-46] 7|54 2™ 9 7|& 74

Jlsd 2MOIHTEEZ FES) 7IETH

Mt ool go|st A olo], ol Tt gle ZMe B
+)—catechin(mg/g) 11 (FEAI22|80~120%)
T=(%) 7.0 0|5
=H(ma/kg) 1.0 o5t
H| 2 (mg/kg) 1.0 o|s}
7t=&(mg/kg) 0.5 olst
£+=2(ma/ka) 0.5 olst
O & 2 =4
ZotZatE 4l (ug/kg) 15.0 o|st
[E-47] 7|SM 2ol ¥ HE X=
Al e = 24 Zal MM
o ZF(Kcal/100g) 385.90 kcal/100g E PP
Etr3l2(%) 90.89 % F
=T A (%) 1.94 %
Z=X| (%) 1.62 %
T2(%) 1.53 %
&2 (%) 4.02 %
LIEE&(mg/100g) 76.67 mg/100g
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O 7154 2ol Al 2y

o XEME( +)-catechinAlFH=2 MEE EF SAYHES O8 341 Zo| 73t si¥S
Zoi0p] A A/D Center Research Manual Zoal ~ R/ Center Besearch Manual
Dt M Y50 AMA 51 wtban by i i
BXp. 1 WSS 2 (ampelopsis revpedunculats TS E KTEANE 248
1. 78
TN 2B StaAmpeiopsis brvivedunanzid 355 L NESE0 o Catechin®
U I SOETIEHPLOE U 275N BEEs B
MR o
enomensx Luna C12 column(46 mm<250. 00 5.4m)
solumea = 1
ster [01% Trifluomacetic sod), B Acstonitrie
- HPICE Vil i \,apn Ij
22 BT ;‘
~ et 12601 HPLE serestGuatemary purmip: standard acto-sampler, Hheirmostated column s
compartment, dicde amay detector) )
23 ZE8T 3 3Y 42 7
2 {+)-Cat=chin Efng'gl=
CiuHieDe Sigma Aldnch, Cat Ne.43412) . L e
232 wEAEE Zi7tel Eelngroye L ST lua/ i
N TI;ﬂTmf:a:a:,( acidTFANCEAOOH, Cat No. TES08, Reagent Sigma)
- Acetonsris{iCHCM, 1.00C: HPLC grade Merck)
- MethanolfCH,OH. 1.06018 HPLC grade Merck)
- 3T SR (HALC grade
[O8-34] X|EAHE AgY tiwd
. Mo 42 E34 2 ET20l OE AES AZSN U ALI|SAES M| wha} AAE
7) 7IsMd &N RrES It
7F AT
O MzZszEel B4 HE U H8I|H A7
o OIEI|ZHH AlO|EFICIS &telslr| 2|5l vf 2= HaCaT cellM[Zo| TNF-a/INF-yS X{2|5t0{ otE
o FAL 24 E Fxt MEAM RNAE F&510] PCRE &l g3 RN Ato|EFIelel Walg
AMste oMo 2odste MSHME J[ME #5|7] flal, STAT12| 2litstet HEM AlO|EFIele
MALE =H5hs QIXZEA 23 AT MY E2Q NF«kBe| etM 5t 3 (kBaZt ol Atstol Chsl &5
Stof AlSC|Xlol2 E 48Z ZHo| MASIYE S
[#-48] HaCaT cell 0|83 Tl HATOINS JHM Al
Ml Z 3 HaCaT cell(3| FZ-&IM| Z F)
AldEE JY206(ABE-M)
MO =E2Z | Cyclosporin A
Aaopy | TNFO/FN-yE H2lsiol €5 22 =4 % olniRgE $588 Helstol
BoH _ - ~
Hto|2o7ol| thalf FXAHreal-time PCR)2} SHHEZ (ELISA) &8 =FoflAM ol
oo x Cytokine: IL-1B, IL-6, IL-8
Chemokine: CCL17, CCL22
HfO| 2017 Filaggrin(FLG), Involucrin(IVL), Loricrin(LOR), Occludin(OCLN),
| &2t | Tight Junction Protein(TJP1, ZO-1)
Serine palmitoyltransferasel, 2(STP1,2), Ceramidase
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[32-35] JY2060| HA=A mElXlof o|x|= H&t
o 1% 351} Zo| ¥F A0l =ME M=Zo| JY206= 30, 60 ug/mL M2| A, FHXte} CHHE A g5
TZEOAM AOIEFRIt A Z2FIel0| s 2EHLE AMEUS.
1.2 L2 1.2
z 1o < 10 o 08 = Lo
i * "
% . % 0.8 R ] LR
ji L& 2 e 0s Bz os
E= == e ]
¥ = 04 k 04
E’ | l l :-’ i I E’ - I I I
ir IR RE RO e
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T fphd) 16 10 10
ARE M (gl 10 3 60 10 30 60 1 30 &0
. 1.4 1 4.0
= ~ 12 4 = = -
= = *e : = 318
L Zom ow-al i
EZ 0 Ed o HERL ™ el
i 044 Eoos B S g
.- gt | ol
oo E H B E RS 0o . HE N BB
nluu'\-r ¢+ o R P
CyA (M) I (1 1]
ARE-A (pg'ml) L0 30 &0 I 30 &b 14 30 &
1.2 i L1
= 1.0 » v .:' LT < T =
r.g ] - _E 08 -
Ca 08 Bz b6 4 .
©F o4 "% 04 4
5 o2 I 5 0z
(] AR EE=E ng [ E . RN
TNF-a/TFX-y . O TS L e
Oyl (i) 1o 10
ABE A (pg/mL) 10 30 &0 10 30 &0
[23-36] JY2060| u| Sz el Aof o|x|= Het
o I|RZFH pEelXtof thek JY2062 Peks =elet Aot JY206= 10, 30, ¥ 60 pyg/m Mzl Al Zf
AMZel 23 FXIQIXZ LT FLG, VL, LORES sk °[&Xo=z IJlsks d&gs 23 (O
36).
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Moz ZIIEIM, YNxFE Hot 58 £7 #48 2(ag 36)
o AM2lojo|= ghMol| Btodst= STP1,2 HA| & oEXCZE FII6I 20|, Metalo|= XNalo 2Hod
Sl= ceramidase= ST 2/&EXMoz ZHASH(OE 36
L’”‘“'l"""i:i Sample (ugml) - - CyA 10 30
e o -

TNF-alFNy (30 ogml) -+ + + -
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L veek e B W W
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\. |=u'_{ \- ERK  om—
7| T ~——

& pdnl H [ il .
P v
# B-STATI Pag m

T mﬂ *ém — R --. _- >
_ TARCandmoc § oo () - - - -

[22-37] m|f Hgntaleghs MSHMET|MI 2 elXtol| cf§h yy2062| &1t

o | F ZMEMEZO|M TNF-a/IFN-yoll 2/af == HEM AO|EFRlnt A 2FtelS2| W2 p38,
ERK2} &2 MAPK, 12|21 NF—«B 2 1

* NF-kB2t MAPK pathway2| %

JY2062 sk oEXMZE A

O =& ZY(DNCB ®E olEI]

24 )
U kBaol BN wWEE Ze 2y

D\”

(a8 37).

B8
l naE i = Comtral
- o =N i - DNCE
- i .;.'-’__.--' = e - OO o« I 1 mglcg
= - ' + } - DNCE - ABEM 100 mgihg
o oae 4 —— - ' i i ¥ > DNCT « ANEAE 300 mghkg
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. Az}
1) MEesd Mav|zol oz 2t 2K

[

- 25T, 35T, 45C MAE2EOM 36072t & ot ZERX| x| &t& Hel= ® 54~561

7t
Ec.
[¥-54] 7|sM &x 25C XMZZT}
+)—Catechin ~
A7 ZHLY) AR 2 (HA) S5 (%) ; BT
= (ma/g)
0 =2 =4 =4 2.38 £ 0.03 11.15 £ 0.02 9.00 + 0.00
60 = = 4 2.23 £ 0.09 11.06 £ 0.05 8.76 = 0.09
119 =2 =4 =M 2.39 £ 0.24 11.37 £ 0.06 8.52 = 0.11
180 = = 4 1.70 £ 0.16 10.54 = 0.09 8.32 £ 0.11
239 24 =2 =M 2.42 £ 0.07 10.46 £ 0.08 8.08 + 0.11
300 = = 4 1.73 £ 0.19 10.57 £ 0.02 7.72 £ 0.11
360 24 =25 =M 2.11 £ 0.22 10.59 = 0.02 7.44 £ 0.09
[¥-55] 7|sM X 35C XZ&&T}
+)—Catechin _
&7 ZHLY) AR 2 (HA) S5 (%) ; ZsEI|
et (mg/g)
0 24 =4 =4 2.38 £ 0.03 11.15 £ 0.02 9.00 = 0.00
60 S = s 2.26 £ 0.03 11.08 £ 0.03 8.68 = 0.11
119 =4 =4 =M 2.41 £ 0.09 11.45 £ 0.10 8.44 = 0.09
180 S = s4 1.59 £ 0.29 10.60 = 0.04 8.20 = 0.00
239 = = s4 2.35 £ 0.12 10.21 £ 0.07 8.00 £ 0.14
300 24 24 =M 1.55 £ 0.21 8.89 £ 0.01 7.64 £ 0.09
360 = = s 2.11 £ 0.10 9.91 + 0.03 7.36 £ 0.09
[#-56] 7|sMd X 45C MEZAT}
= .
X E7|7H) HERR(EA) 22(%) )~Catechin BsE|
& (mo/g)
0 24 24 S 2.38 £ 0.03 11.15 £ 0.02 9.00 £ 0.00
60 E=2S) =4 =M 2.25 £ 0.09 10.76 =+ 0.03 8.56 =+ 0.09
119 E=2S) E=2S) =M 2.22 £ 0.09 10.62 = 0.06 8.32 £ 0.11
180 = S s 1.55 £ 0.16 9.85 £ 0.03 8.16 = 0.17
239 E=2S) E=2S) =M 2.28 £ 0.09 9.35 £ 0.01 7.88 £ 0.23
300 = S =2 1.81 £ 0.34 9.47 £ 0.03 7.56 + 0.17
360 =4 =4 =M 2.14 £ 0.19 9.03 £ 0.01 7.28 £ 0.11
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ELXEO| HHEHT AL
Z3XE grS A} 25(C) 5| e Al ZH™A 5
25 y = —0.0043x + 9.0332 0.9965
s OXH) 35 y = —0.0044x + 8.9845 0.9978
45 y = —0.0045x + 8.9215 0.9945
25 y = —0.0002x + 0.9570 0.9941
s 1xp2) 35 y = -0.0002x + 0.9547 0.9966
45 y = —0.0002x + 0.9516 0.9948
25 y = -0.0011x + 2.3267 0.4429
2 (%) 0%t 35 y = -0.0014x + 2.3372 0.4757
45 y = —0.0009x + 2.2532 0.3935
25 y = -0.0021x + 11.2050 0.5754
+)—Catechin .
_ O} 35 y = -0.0056x + 11.4707 0.6644
&2 (mg/g)
45 y = -0.0061x + 11.1268 0.9440
25 y = —0.0002x + 2.4161 0.5773
+)—Catechin i
_ 1%} 35 y = —0.0005x + 2.4427 0.6458
=2 (mg/g)
45 y = -0.0006x + 2.4119 0.9454
1)Y= KX+B(X: MZ7|ZF Y. MEI(ZF XF 2| AlY gz Z3 g, K B SEEASF)
2)Y= KX+B(X: MZ&Z|ZF Y: Ln A, B: Ln AO0. K: BHSHZAF)
(AR ZZ|ZE XBe| A" =2 Ln 4, A0: MZ& ™ ME Zo A" 52| Lngt

- ¥ 573} Zo| 4 EF X Ee ZAEAF 2AM4ZAD ZtsH"HIle| 0At HHE2A1  +)-Catechin &2
(mg/g)el 1 gtSAlol ZEALT} 0.9983 2! 0.94542 LIEIL} obH M J|ZHAH|Z|8H MEES 6t
ZAX| g2 AYE
3) 2Ed e e EAXEYE s o|HX| ME(E 58, 59)
[E-58] 2="H7I|I M3} of L X| AHE(0XF EFHEA)
25(C) 25(T) 1T K LnK LnK = —(Ea/R)(1/T)+LnA
o 25 208 0.003356 0.0043 -5.452310 LnK = 055 70X — 4.59
- | s 308 0.003247 0.0044 -5.419552 (R?= -0.9944)
45 318 0.003145 0.0045 -5.398453 Ea(kcal/mole)=508.07
[#-59] +)-Catechin & (mg/g) 43t o HX| MAE(1AL HHSA])
25(C) 25(T) 1T K LnK LnK = —(Ea/R)(1/T)+LnA
s 25 208 0.003356 0.0002 -8.517193 LK = —5389 81X + 9.69
oo | s 308 0.003247 0.0005 ~7.600902 (R?= -0.8371)
45 318 0.003145 0.0006 ~7.418581 Ea(kcal/mole)=10709.56
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[£-69] AlMZE HZ=3EE

M =LA Hz=34d 3, AE, AEHI=E
| BN | A=Y E A=EI|(E 10% olsh)
Y
| z2 |  55% ™, 78T, 9AZt
1
| 1% ofz} | e ®MA
|
| 2%} 03} | 10 ymolst 7tE2|X| Le
et ]
[ == | o3 65 mmHg, 2% 55C
|
| B |  REn: gEmyrsz
|
| 2ERUx | INLET 150°C, OUTLET 80°C
1
| EREE | 22 D82 2HH = 80% : 20%
|
| SeH =g |  ZEw, geum S 2
|
| EE | s
|
| EbY | mEL S|MEE: 8RPM, MV SMEE: 4RPM, &3 : 160kN
|
o m | ] | =, B8, olaE AE, 23
|
| EE | =R %oz My
|
| ZA | REME o=
|
=3 pei+Al2|7| A +ebEE| U+ DT Y
a HZIEN PAGE® 1
JY206 HYUT| we | ——
! _ R —
1HEE Y2 AN 2 s

Ui

Dimyw® | TEE | gay | 3In 4Rbe |22 %

030 - Ikl BO% [34&q%
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10) 715 M2 ANMHSAY

7F, e
O HU7|SAE QAN SAY HAHHHM (MK ZIHE 11-1470550-000265-14)0f =50 AlA|E
HEe
O ZZEZ /e 2 XXM EAHX} RZR(IB) 2
O CRO MA, IRB £l 3 JHA|
e AP AME
oMM, 7l HIIE fst Fat9uid, o|3YH, th=AE
I Al el o4&l _
Bl QXM A
olal == 100 (270 2)
A|8-I EHAI—X|.
MY 7= Aol SCORAD &=+ 25-50H
Alg7|a 2 5 =2 274 AlOlE
kA 7| ZF 1870 &
7|2k A7) 2t 1270 €
M F 7|2t 123 0|5}
I ™M A C|Xtel CH7| &, S22y, o|Z3YWAH, th=AE vl 4t
« CRO ofatH|2
CRO H|2 100,000 M
M S oIX M EAIE CRO MEZAH
QIR M ZAIE 7|ZHAIE AR 2R/S5, M3 &), A&t
AN HEs Al A, MM BAIET|2 = 3o os AME HsE = U
St
Z2H =7 Hek 5 30%, FPI 30%, LPO 30%, CSR draft 10%
o OIXMAMESAIET|Z I of A o17H]|
Ol XM 2AIE 7|2 U (cHeheel 2 A
M2 (HAASHE inlN=: = = 2 =
oAb oi =] 258’000 M (BAtes, 7|2 HAAd|, ZH8d] Sof| 2 W3
7ts)
MM ZAIE 7|ZHAIEU AR 2R/S5, MF &), Alsoiat
AN HE Alst A=, A ESAIY7|2 = S0l oaff HAMS HEsE = U
===y
AN =Z& sh= OIM M ZAIE AFH|(AYH MR L EH| 5)
S &AM "©IHIGA, SCORAD, A%, IgE, ECP, E&H|
of| AF AL &= ALES 5), ot HolstS(EUHAL, SHAA AXE
HAAL B)
O T2 : AAMNMEAY ¢, 2t & 23} HOM &E 2 24
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Effect of Ampelopsis brevipedunculata (Maxim.) Trautv extract on skin barrier
function

Seon Gyeong Bak', Hyung Jin Lim', Yeong-Secn Won', Eun Jae Park’, Je Hun Oh, Ji Eun Kim?, Min Jee Leg’,
Soyoung Lee', Seung Woong Lee', Seung Jae Lee'*’, Mun Chual Rho"
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“Ju Yeang NE Co, Lidl, Seow’ 05854, Korea
‘Aopiied Biological Engimeening, XRIBE School of Biotechnology, University of Science and Technolagy, Degieon J47113, Korea

“\

( Abstract
The skin is the largest organ that blocks invasion to the outside, Due to external stimuli, the skin barrier collapses and
immune function abnormalities occur, This leads to skin diseases such as atopic dermatitis and psoriasis. Through this
study, we attempted to develop a natural material that can be used for various dermatitis diseases. In this study, the
gene expression of skin barmer-related proteins was confirmed using tumor necrosis factor-a/finterferon-r-stimutated
HaCaT cells through real-time PCR, As a result, it was confirmed that the gene expression of skin barmer-related pro-
teins and ceramide-related proteins was improved by the ABE-M, In this study, it was confirmed that the gene ex-
pression of filaggnn. involucrin, and loricrin, which are skin barner-related proteins, was improved by ABE-M. and it was
confirmad that the gene exprassion of the tight junction-related proteins, occledin and zonulz occludens proteing-1, was
also increased. As such, it 15 expected that ABE-M can be used as a material for skin inflammation such as atopic
dermatitis,

Keywords: skin barrier. tight junction, serine palmitoyltransferase (SPT), ceramidase
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MIZ B

217t 2HE M| T9] HaCaT H|E= Dulbeceo’s modified Eagle's
medium(DMEM. Gibeo, Grand Island, NY, USA) 10% fetal
bovine serum(FBS, Gibeo), 1% penicillin/streptomycing: i3}
& slol 2jo) HerEIglon, 5% COB LM Btk
37C Hi] el A H Ik

HARZ SREL QMRS

MIZE] RNA = TRIzol of 215} S-E3ECE | pg 9 RNA
& PrimeScript st strand cDNA synthesis kit{Takara Bio,
Shiga, Japan)& o}85}0] cDNA & 45O, f84 wrd
& vl S35 $13) Real-time PCR & HsiElch 230

AREE £ Tagman Gene expression assay = th2at Zth
FLGIHs00856927 1), IVL(HsO0846307 s1), LOR(Hs(1 89496
2 1), occludin(Hs05465837 gl), ZO-1(Hs01551867 m1), SPTI
(Hs00272311_ml), SPT2(Hs01027014 ml), Ceramidase{ ASAH2,
HsD1015655 ml).

4 24

3t ApRe] 248 8] Prism 5§ ATEo] T2 T8 (Graph-
Pad Software, San Diego. CA, USAYS o|B&8}gi o HE4
7HEsle] p00I2 B8] 58 Aok

2
Improvement of skin barrier function of Ampelopsis
brevipedunculata (Maxim.) Trautv extract

S AR HaCaT AEA 7ol gz F280]
29 =¥ el il wedo) nAle AR ZAsisch
Fig. 13% go] o5 3 ohfEel FLG, VL. 8l LORS] #3
A vk L 2T MZe] vlS] mumor necrosis factor TNF)-g
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o 28 AR gE £EF HeAEcids SR
2 s 28 sk ol Fi R g2 a0 1
Ay iAE 55 0] s FoR Yeid ole
 H3% 8 898 A8k

Tight junction improvement effect of Ampelopsis brevipe-
duncufata (Maxim.) Trauty extract

DA T o Ao Ed AEFN 2EAY V1sE T
gt o= HuEo] itd. £ AL olHE T
HEhE 45k occludin 3] ZO-1 AL Wgo] Au R
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o] 4 dat, tf37of vlsf TNF-g/IFN-y #2l2ef4 |218t
A ALBEa AR dE 28 A9 256 w=oEY
o8 HES @48 YQUsiTichFig. 2).

Ceramide-improving effect of Ampelopsis brevipedunculata
(Maxim.) Trautv extract
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ferase(SPT) 1, 28] -4 LS thEFof His) TNF-a/IFN-y
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Fig. 1. Effect of ABE-M on gene expression level of skin barrier proteins in TNF-a/IFN-y-stimulated HaCaT cells.
HaCaT cells ware pratreated with 10, 30, and 60 mg/mL of ABE-M for 1 hour before the stimulation. Then,
HaCaT cells ware stimulated with TNF-a/IFN-g for 24 h, and RNA was extracted from the cells using TRIzol
reagent. The level of skin barrier proteins were measured by real-time gPCR. "2(0.05. "2(0.01 compared with
the TNF-a/IFN-g-stimulated group. FLG. filaggrin: IVL, involucrin: LOR, loricrin: TNF, tumor necrosis factor: IFN,
interferon.

12 - e 12 5
;I' 1.0 s ? 1.0 4 L
# il ** b il
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oa 06 7 Ez‘f 0.6 -
% 04 T 04
W kS
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CvA (ph) mw - - - 5 SRS RI s
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Fig. 2. Effect of ABE-M on gene expression level of tight junction proteins in TNF-a/IFN-7-stimulated HaCaT
calls. HaCaT cells wera pretreated with 10, 30, and 60 mg/mL of ABE-M for 1 hour before the stimulation, Then,
HaCaT cells were stimulated with TNF-a/IFN-g for 24 h, and RNA was extracted from the cells using TRizal reagent.
The level of skin barriar proteins were measured by real-time gPCR. #0.05, " 0.01 compared with the TNF-a/
IFM-g-stimulated group. OCLN, occludin: TJP1, tight junction protein 1. TNF, tumor necrosis factor: IFN, interferon.
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Fig. 3. Effect of ABE-M on gene expression level of SPT1.2 and ceramidase in TNF-g/IFN-r-stimulated HalaT
cells. HaCaT cells ware pretreated with 10, 30, and B0 mg/mL of ABE-M for 1 hour before the stimulation, Then,
HaCaT cells were stimulated with TNF-afIFN-g for 24 h, and RNA was extracted from the cells using TRlzol
reagent. The level of skin barrier proteins were measured by real-time gPCR. “@{0.01 compared with the
TNF-a/IFN-g-stimulated group. SPT. serine palmitoyliransfarase; TNF, tumor necrosis factor, IFN. interferon.
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1 | INTRODUCTION

The skin is at the forefront through which the body limits mois-
ture less and prevents the ingress of detrimental environmental

Abstract

Ampelopsis brevipedunculata (Maxim.) Trautv. has been used for a long time as a folk
remedy. According to studies, it possesses anti-inflammatory, antioxidant, and anti-
bacterial properties. However, its effects on atopic dermatitis (AD) are poorly studied.
Thus, we investigated the therapeutic effect of A. brevipedunculata (Maxim.) Trautw.
extract (ABE-M) on 2 4-dinitrochlorobenzene (DNCB}-induced AD. For in vitro analy-
sis, keratinocytes cell lines (HaCaT cells) were used. To evaluate the gene and protein
expression levels of cytokines and chemokines, TNF-a/IFN-y-stimulated HaCaT cells
were treated with ABE-M. The cells and the supernatant were collected, then gene and
protein levels were analyzed by real-time polymerase chain reaction and enzyme-linked
immunosorbent assay analysis. For in vivo analysis, BALB/c mice (6weeks) were ran-
domly separated into five groups (n=5). The mice were applied DNCB and phosphate-
buffered saline, dexamethasone (DX) or ABE-M (50, 100, and 200mg/kg) was orally
administrated for 28 days. At the end, ear tissues and blood were collected for histologj-
cal analysis and evaluation of cytokines and chemokines. In keratinocytes, ABE-M in-
hibited the protein and mRNA levels of chemokines, and cytokines exposed by TMF-a/
IFM-y. Similarly, the expression of chemokines was suppressed by ABE-M in AD animal
model induced by DMNCB and the level of pro-inflammatory cytokines was decreased
in a dose-dependent manner. Our research indicates that ABE-M could be a candidate
material that can be used to improve skin immunity enhancement, health, and beauty.

KEYWORDS
Ampelopsis brevipedunculota, atopic dermatitis, skin barrier, skin inflammation

substances and microorganisms {Mestle et al., 2009). The skin con-
tains epithelium, stroma, and immune cells, which interact to influ-
ence local and systemic immunity (D et al, 2011). Keratinocytes
are mainly involved in the immunity of the skin, which is colonized
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by non-epithelial immune celle {dendritic epithelial T cells and
Langerhans cells) (Pasparakis et al., 2014: Walters & Roberts, 2002).
Immunomodulation of these cells contributes to disease onset and
exacerbation in atopic dermatitis (AD) [Di et al., 2011). AD is a kind
of chronic skin inflammatory disease, recognized as Th2 responses
{Brandt & Sivaprasad, 2011). The predominant Th2-type cytokines
are deeply invalved in the initiation and exacerbation of AD {Brandt
& Sivaprasad. 2011: Raap et al., 2012: Ren et al., 2022). Since medi-
ating AD can prevent the development of skin inflammation, thmely
treatment is important for skin health. Thymus and activation-
regulated chemokine [CCLIZ/TARC) and macrophage-derived
chemokines {CCL22/MDC) were detected in inflamed skin of pa-
tients with AD (Hamey et al., 2006; Nakazato et al., 2008). CCL17/
TARC is expressed during the pathogenesis of allergic diseases such
as AD and is selectively expressed in Th2 cells (Furukawa, Nakamura,
et al, 2004; Saeki & Tamaki, 2006), CCLIV/TARC and CCL22/MDC
increase infiltration of CC chemokine receptor 4 [CCR4) expressing
cells, such as Th2 lymphocytes, basaphils. and natural killer cells,
by binding ta CCR4 (Saeki & Tamaki, 2008). They also promote the
differentiation of Th2 cells (Hirata et al., 2019). In addition, CCL22/
MDC has been reported to be interrelated with rash strength in chil-
dren with AD (Hashimoto et al., 2006). This finding suggests that
CCLIZ/TARC and CCL22/MDC would be good markers for AD.

Ampelopsis brevipedunculata (Maxim.) Trautv. has been used as
a folk medicine since ancient times. |t has been reported in previ-
ous studies that the vine of A. brevipedunculata (Maxim.) Trautv.
has excellent effects in the treatment of liver disease and liver fi-
brosis {Yum et al.. 2017). Moreover, its antioxidants (Kundakowid
ot al., 2008), antibacterial activities (Kundakeovie et al,, 2008}, and its
effects against Alzheimer's disease have been reported in previous
studies {Rashed et al., 2015). Recently, A. brevipedunculata (Maxim.)
Trautv. ethanol extract has been reported to inhibit the effect of
STAT3 activity on IL-& in inflammatory and immune diseases [lang
etal.. 2018). In addition. studies have shown that this agent is effec-
tive for treating DFE/2 4-dinitrochlorobenzene (DNCB)-induced AD
such as skin inflammation (Chal et al., 2019).

In this study, we studied the effects of A. brevipedunculata
{Maxim.} Trautv. extract {ABE-M) on HalCaT cells and DNCB-induced
AD and the findings indicated that ABE-M may be useful as a func-
tianal food and therapeutic agent for AD.

2 | MATERIALS AND METHODS
21 | Preparation of ABE-M

Ampelopsis brevipedunculata (Makim.) Trauty was obtained from
HeukSaRang agricultural assoclation corporation {Yeongju, Korea).
The authenticity of the plant was verified by DowGene Co., Ltd
{Secul, Korea) using DMNA analysis. Dried the vine of A. brevipedun-
culata (Maxim.) Trautv was extracted with 55% alcohol (468L) at
78°C [7h) and filtered using a 1 pm cartridge filter. Then, the filtrates

were concentrated to 20% solid content. An appropriate amount of
excipient {maltodextrin, Daesang Co., Ltd.) was added, mixed, and
spray-dried, resulting in a component ratio of 80% of ABE and 20%
of the excipient. Also, 4.Bkg of ABE preparation in total produced a
yield of 12.3% (ABE-M, Production Mo. J¥206MM210930).

2.2 | Preparation of ABE-M for HPLC and
HPLC-UV analysis

ABE-M (1.0g) was relocated to a 100ml volumetrie flask and was
dissnlved 50% MeOH (100mL) to obtain the 10mg/mL concentra-
tion. Then, 1 mlL of solution was filtered using a hydrophobic syringe
filter unit (Thermo scientific, 13 mm, 0.45 pm), The chromatographic
peaks of the sample solution were confirmed by comparing the re-
tention time with the standard material. Quantitative analysis was
dane by the integration of peaks through an external standard
method.

The reference standards of catechin and ethyl gallate were pur-
chased from Sigma-Aldrich, Inc. (5t Louis, MO, USA). The standard
stock solutions of twa reference standards were dissalved in 50%
MeOH to obtain 10mg/mL concentration. The working solutions
wiere prepared using serial dilution of stock solutions to seven con-
centrations, 2.0-250.0pg/mL with 50% MeOH. Linear regression
data were determined by calculating the integrated peak area (y]
of each concentration (¥, pg/ml) versus the continuous minimum
concentration. Two reference standards were expressed as mil-
ligrams per gram of extract. HPLC-UV analysis was done on an
Agilent 1200 series HPLC instrument armed with a vacuum degas-
ser, a binary pump, a VWD detector, and a temperature-controlled
column even. The calibration standards and sample extracts were
imjected via a 10pl sample loop and the Phenomenex C18 column
[2505% 4.6 mm, 5pm) was adjusted for the analysis. The detection
wavelength was 275nm and the column temperature were set at
the 25°C. The mobile phase consisted of 0.1% trifluoroacetic acid
solution [solvent A} and acetonitrile [solvent B). The gradient mode
was as follows: 10% B for 0-5min; 10%-13% B for 5-7min; 13%
B for 7-15min; 13%-20% B for 15-35min; 20%-100% B for 35-
3émin; and 100% B for 36-50 min. The flow rate was set at 1.0mL/
min. HPLC chromatogram is shown in Figure 51 and the amount
of catechin and ethyl gallate in 1g of ABE-M was 17.73+0.81 and
297 +0.08mg.

2.3 | Cellculture

The human keratinocyte cell line (HaCaT cells) was subeul-
tured according to the laboratory methad at 37°C with 90%-
95% humidity and 5% OO, The composition of the culture
medium is as follows: Dulbecco's Modified Eagle's Medium, sup-
plemented with 10% heat-inactivated fetal bovine serum, and 1%
penicillin-streptomycin.
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2.4 | Cell viability assay

L= —)

Cell viability was determined by the 3-{4 5-dimethylthiazol-2-yl)
-2.5-diphenyl tetrazolium bromide {(MTT) assay, which was per-
formed as the same method in previous studies (Bak et al., 2022).
Different concentrations (10, 30, 460, and 100pz/mL} of ABE-M
were used.

2.5 | Enzyme-linked immunosorbent assay

HaCaT cells were seeded 1% 10% cells/well in 6-well plates. After
incubating overnight, they were pretreated with ABE-M or cy-
closporine A for 1h. Then, after being stimulated with TNF-o
{50 ne/mLI/IFN-v (50ng/mL), the cells were incubated for 24h.
Cyclosporin A was used as positive control, following a previ-
ous study [Choi et al., 2013} Cytokines (IL-15, IL-6, and IL-8) and
chemokines {CCL17/TARC, CCL22/MDC] levels in the cell culture
medium were measured Wsing an enzyme-linked immunosorbent
assay (ELISA) kit (BD Biosciences, San Diego, CA, USA, RE&D sys-
tems, Minneapolis. MN, respectively). and Serum Immunoglobulin
{lg} E, G1, and GZ2a from mouse blood were determined using an
ELISA kit (BD Biosciences) according to the manufacturer's in-
structions. The protein (p-ERK, p-JNK and p-NF-xB) from mouse
ear tissue were determined using an ELISA kits (Cell Signaling
Technology). The absorbance was measured at 450 nm using a mi-
croplate reader.

2.6 | Real-time polymerase chain reaction

Total RNA from HaCaT cells and mouse ear tissue was isolated using
TRIzol reagent. Real-time polymerase chain reaction {PCR) was per-
formed as the same method in the previous study [Bak et al., 2022},
and as endogenous controls for normalization, eukaryotic 18s rRNA
and mouse GAPDH was used. TagMan primers and probes (Applied
Biosgystems, Thermo Fisher Scientific) were used as follows: interleukin
(L-1p{H=01555410_m1, Mm00434228 m1), -4 (Mm0044525% m1),
IL-6 {HsDO174131_ml, MmD0444190 ml), IL-8 {Hs00174103_m1),
CCL17 (HeD0171074_ml, Mm01244826 g1) CCL22 [Hs01574247_
mi. Mm00434643% m1l). and TSLP (Mm01157588_m1).

2.7 | Western blotting

Detailed protein extraction and western blot procedures applied
here are described in previous studies (Bak et al., 2022, 2023). Total
protein was isolated in 100pL of cell lysis buffer (Cell Signaling
Technology, Danvers, MA, USA) from HaCaT cells stimulated with
THFE-z (50ng/mL)/IFN-y (30ng/mL} for 30min. Quantification of
proteins was performed with the DC Protein Assay Kit (Bio-Rad).
Identical gquantified protein lysates were electrophoresed on

SD5-PAGE pels and then transferred to polyvinylidene fluoride
[PVDF) membranes. Primary antibodies against target proteins
[p-ERK, p-JNK, p-NF-xB and b-actin) were identified. Bands were
developed using the West-Queen RTS Western Blot Detection Kit
[INtROMN Bio). Antibodies purchased from Cell Signaling Technology
and Santa Cruz were used.

2.8 | Animal model

BALB/c mice {female, Sweeks) were purchased from Samtako (Osan,
Korea). All animals were housed during the study period in the same
emnvironment as presented in previous studies [Bak et al, 2022).
Animal care and treatment protocols were conducted according
to the guidelines established by the Public Health Service Policy
on the Humane Care and Use of Laboratory Animals and were ap-
proved by the Institutional Animal Care and Use Committes of the
Korea Research Institute of Bioscience and Biotechnology (KRIBB-
AEC-21259, October 25, 2022).

29 | Generation of DNCB-induced AD-like
skin lesions

A total of 25 mice (n=5/group) were divided into the phosphate-
buffered saline {PBS) vehicle, DNCB vehicle [PBS), DNCE plus
ABE-M (50, 100, and 200mg/kg), and DMNCB plus DX {1mg/kg)
groups. In the first week of induction, the mice were sensitized by
the application of DNCB (2%, 20pL/ear) once on each ear. After
1week, both ears of each BALB/c mouse were challenged with
DMNCE (1%, 20pL/ear, twice/week) for 4weeks, During the DNCB
challenge, ABE-M or DX was administered orally by gavage for five
consecutive days per week. DX was used as positive control, based
an previous studies (Choi et al., 2013; Jeong et al., 2020). After the
experiment, the mice were sacrificed by cervical dislocation under
soflurane anesthesia.

2.10 | Histological analysis

Mouse ear tissue was fixed with 10% (w/v) para-formaldehyde.
Paraffin-embedded tissues were sectioned at 3pm thickness by mi-
crotome. After removing paraffin, they were stained with hematoxy-
lin and eosin {(H&E) and toluidine blue.

211 | Statistical analysis

Statistical analysis was performed using Prism 5 software (GraphPad
Saftware). The data are presented as the mean + 50 of nine individ-
ual experiments. Statistical significance was determined by one-way
ANOWVA followed by Tukey's multiple comparisons tests.
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3 | RESULTS
3.1 | Effectof ABE-M on the viability in HaCaT cells

Before investigating the anti-inflammation activity of ABE-M, the
cell viability of ABE-M treated HaCaT cells was evaluated using MTT
assay. The results confirmed that ABE-M was not cytotoxic at 10
te 100ug/mL (Figure 1). Therefore, subsequent experiments pro-
ceeded using 30 and 6§0pg/mL concentrations of ABE-M.

3.2 | Effect of ABE-M on chemokine and cytokine
levels in HaCaT cells

The effect of ABE-M was evaluated using real-time PCR and ELISA.
Human keratinocytes, HaCaT cells were stimidated with the pro-
inflammatory mediator TMF-a/IFN-y. The expression of chemokines
such as CCL1T and CCL22, which are biomarkers of AD, in the stim-
ulated group was compared with the contral group (Figure 2a). The
expression of pro-inflammatory cytokines, including IL1p. IL-4. and
IL-8 [p < .05, p<.01) was elevated in the TNF-a/IFN-y treatment group
contrasted to the control group (Figure 2b). However. the increase
in gene expression was abrogated by treatment with the ABE-M in
a concentration-dependent manner (p<.05 p<.01: Figure 2ab)
Furthermore, 50pg/mL of ABE-M suppressed these genes similar tacy-
clasporine A. The protein levels of chemokines and cytokines showed
the same trends as in pene expression (p«<.05, p<.01) (Figure 2¢.d).
Therefore, our results indicated that the treatment with ABE-M sup-
presses AD and inflammatory response mediators in keratinocytes.

3.3 | Effect of ABE-M on protein levels in
HaCaT cells

The effect of ABE-M on signaling pathway was evaluated using
western blot. HaCaT cells were stimulated with the TNF-a/IFN-y

120 -
100 -
2% 80
£:
- |
E: 60
=%
Sg 40
20 4
n 4
ABE-M (pg/mL) 10 30 0 100

FIGURE 1 Effect of ABE-M on cell viability. The viability
of ABE-M-treated HaCaT cells was assessed by MTT assay.

*p <05, **p< .01 compared to the control. ABE-M, Ampelopsic
brevipedunculata (Maxim.) Trauty. extract; MTT, 3-(4,
S-dimethylthiazal-2-yl)-2. 5-dipheny] tetrazolium bromide.

for 30min. The expression of p-ERK and p-INK was elevated in
the TNF-a/IFM-y-stimulated group compared to that of the control
group {Figure 3). However, the elevated expression was reduced by
the treatment of &0pg/mL of ABE-M. Moreaver, it was confirmed
that p-NF-xB was also inhibited by ABE-M. Thus, the inhibition of
these signaling pathways by ABE-M indicated that ABE-M inhibits
the secretion of cytokines and chemokines through these pathways.

3.4 | Effect of ABE-M on AD-like skin lesions in
BALB/c mice

To evaluate the anti-AD effect of ABE-M, an animal model was
constructed by applying DNCB in the ears of mice for 4weeks.
Relterated topical skin application of DNCE twice per week signifi-
cantly increased ear ederma compared to that in the contrel group.
However, the ABE-M treated group showed a greater decrease in
ear edema than the DNCB group (Figure 4a upper panel). To analyze
the ABE-M effect on skin hypertrophy, ear tissues were stained with
H&E and observed by light microscopy. Continuous DNCB exposure
caused strong inflammatary changes such as thickening of the der-
mis and epidermisin the ear tissues of AD mice compared to the con-
tral group (Figure 4a middle panel). It has been reported that mast
cell infiltration occurs in skin lesions such as atopy. Therefore, we
investigated the mast cell infiltration through toluidine blue staining.
Mast cell infiltration was increased by DNCB campared to the con-
trol, and the increased mast cell invasion was decreased by ABE-M
[Figure 4a lower panel). Moreover, ear thickness was increased by
DMCB (p<.05, p<.01) (Figure 4b). Howewver, the ABE-M treatment
group had significantly reduced epidermal and dermal thickness
when compared with the AD group (Figure 4a middle panel and B).
In AD conditions, predominant Th2-type cytokines stimulate B cells
to secrete IgE. which affects IgGl and IgG2a levels (Bieber, 2008;
Dakmeci & Herrick, 2008; Wood et al., 1996}, To determine the in-
hibitory effect of ABE-M on immunoglobulin levels in the AD model,
wie measured 1gE, lgG1. and IgG2a levels using ELISA. DNCB-induced
mice showed an increase in IgE, 1gG1, and lgG2a levels. However,
the ABE-M treatment significantly reduced the levels of these im-
munoglobulins (p<.05, p<.01) (Figure 4c). Especially, 200mg/kg of
ABE-M treatment showed a superior inhibitory effect compared to
DX in IgE level (p < 05, p<.01). Therefore, our results indicated that
ABE-M ameliorates AD lesions.

3.5 | Effectof ABE-M on the mRNA
expression of chemokines and cytokines in ear
tissues of DNCB-induced BALB/c mice

To understand the mechanism by which ABE-M alleviates AD le-
sions, we investigated the expression of AD-associated chemokines
and pro-inflammatory cytokines in ear tissues by real-time PCR.
The expression of chemokines such as CCL17 and CCL22 (p< 05,
p<.01) was enhanced in the DNCB group compared to that of the
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FIGURE 2 Effect of ABE-M on pro-inflammatory cytokine secretion in TNF-a/IFN-y-stimulated HaCaT cells. The gene expression of
pro-inflammatory chemokines (a) and cytokines (b) was detected by using real-time PCR. The protein levels of pro-inflammatory chemokines
{e} and cytokines (d) in the culture supernatants were measured by ELISA. "p< .05, *'p <.01 compared to the TNF-a/IFM-y group. ABE-M,
Ampelopsis brevipedunculata (Maxim.) Trautv. extract; CyA, cyelosporine A; ELISA, enzyme-linked immunosorbent assay; PCR, polymerase
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FIGURE 3 Effect of ABE-M on HaCaT cell signaling pathway.
The protein level was confirmed in the signaling pathway in HaCaT
cells by western blot. ABE-M, Ampelopsis brevipeduncuiata (Maxim.}
Trautv. extract.

contral group. However, the increased gene expression was abro-
gated by treatment with the ABE-M (Figure 5a). Furthermore, the
pro-inflammatory cytokines (such as TSLP, IL-1§, IL-4, and IL-4] ex-
pression was significantly increased with DNCE treatment com-
pared to the control group. However. the increased gene expression
was abrogated by treatment with the ABE-M in a dose-dependent
manner. It was found that 200mg/kg of ABE-M treatment decreased

the gene expression to a similar degree as that of DX (p< .05 p<.01)
(Figure Sb). Therefore, our results indicated that ABE-M suppresses
the gene expression of chemokines and cytokines in DNCB-induced
AD mice.

3.6 | Effect of ABE-M on the protein levels in ear
tissues of the DNCB-induced BALB/c mice

The effect of ABE-M on signaling pathways for cytokines and
chemokines in ear tissues was evaluated using ELISA. After protein
isolation from ear tissues, the expression levels of p-ERK, p-JNK, and
p-NF-xB were measured. Protein expressions of p-ERK and p-JNK
[p< .05, p<.01) were increased in the DNCB group compared to the
control group (Figure 6). However, it was reduced with the treatment
of ABE-M. In addition, the expression of p-NF-xB was alsa inhibited
(p= .05, p<.01). Therefore, it was confirmed that the elevated secre-
tion of cytokines and chemokines by DNCB is suppressed by ABE-M
through the inhibition of these signaling pathways.

4 | DISCUSSION

Ampelopsis brevipedunculata (Maxim.) Trautv. has been used widely
for medicinal purposes because of its excellent antioxidant activity
(Kundakovic et al.. 2008) and the effect of restoring liver function
[Yabe et al., 1998). In addition, previous research has reported that
95% ethanol extract of A. brevipedunculata (Maxim.) Trautv, is ef-
fective for treating AD (Chol et al, 2019). Our study was conducted
to make an industrial product by mixing co-solvent (dextrin) with
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FIGURE 4 Effect of ABE-M on skin lesions and IgE. |gG1, and IgG2a levels in DNCB-induced AD mouse model. (a) The ear tissue was
fixed with 10% formalin and paraffin-embedded. The paraffin blocks were cut into 3pm ¢ections and stained with H&E and toluidine blue,
Sections were evaluated at an original magnification of 200x, scale bar=100pm. (b} Ear thickness was assessed using a micrometer on days
after DNCB induction (¢} Serum IgE, |gGl, and IgG2a levels were determined by ELISA. *p= .05, **p < .01 compared to the DNCB group.
ABE-M, Ampelopsis brevipedunculata (Maxim.) Trautv. extract; AD, atopic dermatitis; DNCB, 2 4-dinitrochlorabenzene; ELISA, enzyme-linked

immunosorbent assay; H&E, hematoxylin and eosin.
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A brevipedunculata (Maxim.) Trautw., which has excellent activity.
It Is extracted through previously reported research. As shown in
Figure 52, the yield and content of catechin and ethyl gallate, which
are index components, were higher in the 50% ethanol extract than
in the 95% ethanol extract. Therefore, we conducted experiments
by mixing dextrin, with 50% ethanol extract. We investizated the

FIGURE 5 Effectof ABE-M on pro-
inflammatory gene expression levels in
DMCB-induced AD mouse model. The
expression of CCL17/TARC, CCL22/MDC,
and TSLP, IL-14, IL-4, IL-& from ear tissue
was determined by real-time PCR. "p< .05,
**n< .01 compared to the DNCE group.
ABE-M. Ampelopsis brevipedunculata
[Maxim.) Trautv. extract; AD, atopic
dermatitis; CCLIT/TARC, thymus and
activation-regulated chemokine; CCL22/
1 ) MDC, macrophage-derived chemokines;
DMCE, 2 4-dinitrochlorobenzens; PCR,

polymerase chain reaction.

- - 50 100200

= - 50 100 200

mechanisms and effects of ABE-M on regulating inflammatory me-
diatars in vitro via TNF-a/IFN-y stimulated HaCaT cells. First of all,
when the toxicity of ABE-M was confirmed through HaCaT cells, it
seemed that there was no toxicity. CCLIZ/TARC and CCL22/MDC
are overexpressed in keratinocytes in AD (Kwon et al.. 2012). The
chemokines expressed by AD upregulate Th2 cytokines. AD is an
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FIGURE & Effect of ABE-M on signaling pathway protein levels in DNCB-induced AD mouse model. The protein level of p-ERK, p-JNE,
and p-NF-xB from ear tissue was determined by ELISA. "p < .05, *"p <.01 compared to the DNCB group. ABE-M, Ampefopsis brevipedunculata
{Maxim.) Trautv. extract; AD, atopic dermatitis: DNCB, 2 4-dinitrochlorobenzene; ELISA, enzyme-linked immunosorbent assay.

inflammatary response by Th2 cells, which is highly depend on Th2
chemaokines (Akids et al., 2000; Mufioz et al., 2017). We found that
the levels of inflammatory chemokines, including CCLIT/TARC and
CCL22/MDC, and cytokines, including IL-1f, IL-6, and IL-B. increased
after treatment with TNF-a/IFMN-v, and was inhibited when treated
with ABE-M. In addition, in the reported studies, itis known that AD
is involved In MAPK and NF-«B (Bak et al., 2023; Choi et al.. 2013).
Studies have shown that stimulation of TNF-a/IFN-y not only acti-
vates various signaling pathways such as MAPK, 5TAT, and p-NF-«B
but also Increases wvarious Inflammatory chemokines/cytokines
{Furukawa, Takahashi, et al.. 2004). We found that ABE-M decreased
phosphorylation of ERK and INK in a dose-dependent manner, and
the expression of NF-xB pé5 also tended to decrease. These results
showed that ABE-M co-regulated ERK, INK, and NF-<B activation
and significantly suppressed mRMNA expression of inflammatory
chemokines and cytokines. These data imply that ABE-M has the
potential to modulate inflammatory mediators.

The atopy alleviating effect of ABE-M was verified in a DNCB-
induced AD-like mouse model. It was visually confirmed that kerati-
nization was alleviated In the positive contral group and the ABE-M
administration group compared to the control group. In addition, in
order to confirm the efficacy of ABE-M in histological aspects, the
ear tesue was stained with H&E and toluidine blue, and significant
reduction in thickness and number of mast cells was confirmed in the
ABE-M group. These results demonstrated the potential of ABE-M as
an atopy Improving agent. In AD, |L-4 and IL-5 are mainly secreted by
Th2 cells, and the secreted cytokines stimulate B cells to secrete IgE.
which affects lgG1 and lgG2a levels and the production of various
inflammatary cytokines (Bieber, 2008; Dokmeci & Herrick, 2008;
Mufoz et al, 2017). Furthermore, IgE levels are involved in the
sensitization of allergens in AD (Gould et al., 2003; Werfel, 2009).
Az a result of examining blood immunoglobulins of AD-lke model
in this study. it was confirmed that IgE, lgG1, and lgG2a were re-
duced by oral administration of ABE-M. In the initlation of AD, en-
vironmental tripgers promote the release of dendritie call activation
cytokines such as IL-1p, CCLIZ/TARC, CCL22/MDC, and TSLP by
keratinocytes (Kim et al., 2019). The TSLP-activated dendritic cells
produce CCLA7/TARC and CCL22/MDC, and they promote the in-
filtration and differentiation of Th2 cells (Ying et al., 2005). In this

study, the mRNA expression of IL-1f, IL-6. IL-8, TNF-x, and T5LP in
DMCB-induced mouse ear tissue was significantly reduced by ABE-
M. These results support that ABE-M is a potential candidate for
atopy-improving drugs. After protein isolation from ear tissue, it was
confirmed that p-ERK, p-JNK, and p-MF-«B were reduced by ABE-M.
These data imply that ABE-M has the potential to modulate inflam-
matory mediators, suggesting a specific role for p-ERK, p-JNK, and
p-NF-xB in alleviating AD.

Together with these reports and experimental data, we suggest
that compounds containing ABE-M synergistically alleviate atopy in
vivo and in vitro. Sterold drugs commonly used to treat AD are as-
sociated with several side effects with long-term use. Therefare, it
s impartant to use natural resources to replace steroid drugs. Based
on the findings obtained in in vitro and in vivo models of AD, ABE-M
s expected to be an effective therapeutic agent. In addition, a de-
tailed study is needed to reveal the interaction between compounds
constituting ABE-M.

5 | CONCLUSIONS

In conclusion, the results of our study showed that oral administra-
tion of ABE-M ameliorates the AD-like skin inflammation caused
by DMNCB. In keratinocytes, ABE-M suppressed the expression of
inflammatory cytokines and chemokines induced by TNF-a/IFN-y.
Similarly, the histopathological changes In DNCB-induced mice were
significantly suppressed by ABE-M. Therefore, the immunosuppres-
sive effect of ABE-M shows the potential anti-allergic activities and
alleviates AD, suggesting that it can be used as a pharmacological
agent.
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4. YEYE

Effect of Ampelopsis brevipedunculata (Maxim.) Trautv extract on
a model of atopic dermatitis in HaCaT cells and mice

Seon Gyeong Bak, Hyung Jin Lim, Yeong-Scon Won, Seang-Jue Lee” and Muon-Choal Rhe
Funcrional Biomaterials Research Cemter, Korew Research Institete of Biescience amd Biotechnology (KRIER),
181 Ipsin-gil, Jeongenp-sl, Jeonbuk 56212, Korea
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Effects of Vigna angularis extract and its active
compound hemiphloin against atopic dermatitis-like
skin inflammation
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