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Nitric oxide (NO)&= %o EH7IAAA & ezl AESA wiziA o]t
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— iNOS, COX-2

Target site binding

degradation

TNF-q, IL-6, IL-1B

&
Nitric oxide, PGE,

Figure 1. Mechanism of inflammation in nuclear factor-kappa B (NF-kB)

pathway.

_‘IO_



o

o
o
Br

-

o
%

)

)
=

=

)E]' Al

Staphylococcus

o A% vhe

5% v 4

1

.

&

=]

R4

st C. acnes

-

o]

7} =2

=

} A2+ dysbiosis#}al

. O

S. epidermidis®)

AT,

=1
=

epidermidis, Cutibacterium acnes, Malassezia fiurfir2}
S. aureus

=2 TAE

KeR
T

B

—

X

-
B

—_

;.OL
ol

A= Folu} ofE S} e

™

fite)
Ty
IH

FI
E

j—

0
X

B

o
i

3

S

3

S

e &

s

alo] Z ZHfo] R FX]of 7]

=]
5

ey

2

—_
file)

;O.*

]
il
£y

_—

-

,.._mo

Bo

o

7H A=

S
o=

%l-/ﬂ

A

1

;OL
50

o

W ze o

No
R
00

_ﬂo

-

o

o)

o

=

Aol FrEel Ao 3

1
R

o ol o FEA7L

=K

SE

b3l

=]
=

=

1

]
yul

57 9

S

7}

3

B

o

o =

=

3} A]

booapgse 49
_’I’I_

o];‘(

-

T

2l =

o

i

2] Aol glelA
SRR
L ERRYEE

ST
=3



Ao TEA &
a1, A2vtE 283, NMR 5 o] &35t9

S

-
.

upepA ol A

B!

]

3

A

R

3}

S
=

3

T
o

s
fils)

ol

0

T
o

4% szl A o2

_12_



0I. Alsg 2 =

O+
ine)

L Aok g 717

AT AR 5, & £98 3 g4 AR Zdd A &rES
SAMCHUN % DAEJUNG®] #|%< A3t Vacuum liquid chromatography
(VLCO)oll+= silica gel (0.005-0.04 mm, Supelco Co.), medium pressure liquid
chromatography (MPLC, Biotage Co.)olli= FlashPure EcoFlex Ciz (220 g,
BUCHI, Switzerland)S AF&3Ath Gel filteration chromatography (GFC)el &=
Sephadex™ LH-20 (0.1-0.025 mm, GE healthcare Co.)& AF&stich e =
Aol AbE¥  thin layer chromatography (TLC): precoated silica gel
aluminium sheet (Silica gel 60 Fos, 2.0 mm, Merck Co.)E AF&3slgloen TLC
el Eeld BEEES g8t f18te] UV lamp (254 nm)E ARESEAL 2

8 Aok FAA F heat gund ARgEtel AEAZTL B Aozt

il

KMnO, &9 (3% KMnO, 20% KsCOs 0.25% NaOH) % anisaldehyde (1%
anisaldehyde-5% H.SO.)E AL-&34t}.

w8 3ErEe] 2 FA4 & 98 AH8-¥ NMR (nuclear magnetic resonanace)
spectrometers™= JNM-ECX 400 (FT-NMR system, 400 MHz, JEOL Co.)& ©|&
3t o NMR =4 v+ CIL (Cambridge Isotope Laboratories, Inc.)2] NMR
A& &wlZ CDCls, CDsOD, pyridine-ds& AH&3toich. € &9 FFE
Ao A}g% high performance liquid chromatography (HPLC, Alliance 2695,
Waters Co.)ol = Kromasil column (100-5-Cig, 250x4.6 mm)S AF&3lA 1 H=

71+ 2998 PDA Detector (Waters Co.)S AF-&3}1t}.
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2. A=

W) AU (Prunus mume)= v ol &t vUHF=2 wsiyietas s =
=

0|7} 5~10 melth. QAL Fael AT TR WA delA glom,
AAE FR QR @3 WEgdq At 9o dgels arl oun g
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™
olx Y thge &r® kst mAUT Av(fruits) ¢t F(flowers) FE &
thefl A aaksl, &9, &9, vy So Fol Bawo]l JqukX® e wjay
Y 7FA(branches) & o= 3 FEAE A7+ Hid v gloermg mjidy
&

3w AU ZFR(A] B S 0 403)

Figure 2. Picture of Prunus mume.
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ol A @

¥

A 7

= AT Ao
E ol&3ste = Ao meEt s o2 835t p-hexane (n-Hex), ethyl
acetate (EtOAc), n-butanol (7~BuOH) % H;O fractions LAt} o]ef 22 W
Mo R 33 vy AAste] FEE F 450 g= &9 E8 3 th(Figure 3).

0

&=7|(rotary vacuum evaporator)® F=3}0] FEE 948 ¢
=]
=

== % 150 g& 75 10 Lol d&A7Ix

=

oz
fy

Dried branches of Prunus mume 1 kg

70% EtOH 20 L, stirring 24 h, 2 times

Y

Extract 94.8 g (9.5%)

Extract 45.0 g

Suspended with H,O

A Y Y Y
n-Hex Fr. EtOAc Fr. n-BuOH Fr. H,O0 Fr.
1.4 g(3.1%) 14.3 g (31.8%) 13.5 g (30.0%) 16.4 g (36.4%)

Figure 3. Extraction and solvent fractionation of F. mume branches.
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2) Ethyl acetate 3 &9 &4 A

(1) VLCell &% &2 44

EtOAc #3& 50 g& FAHo wet ¢xdo=z ARgsl7] ¢3] glass
columnel| <% silica gel® %7213te] vacuum liquid chromatography (VLC)Z
Tttt gle] FA4S 5% =olv WHWe=Z npHexEtOAc (0-100%),
EtOAc:MeOH (5-50%)& 7 300 mL#¥ &=3ste] & 31709 fractione @A
(Fr. V1-31).

VLC fraction® % Fr. V23 (10% MeOH in EtOAc, 993.0 mg)= Sephadex
LH-20 column chromatography (CHCl3MeOH=10:1)E < 33}o] 4709] fraction (Fr.
V23-1-4) 05 Elom 1 F Fr. V23-2 (103.6 mg)E Sephadex LH-20 column
chromatography (CHCl3MeOH=7:1)E 433} compound 2 (104 mg)S 2|3}t
Gk EESH Fr. V23-4 (655.2 mg) Sephadex LH-20 column chromatography
(CHCIl3:MeOH=3:1)Z 433}%] compound 3 (114 mg)S #]3tItHFigure 4).

EtOAc Fr. 5.0 g

VLC
n-Hex:EtOAc (0-100%), EtOAc:MeOH(5-50%)
Step gradient (5%), 300 mL each

A

Fr. V23
Fr. V1 (993.0 mg) Fr. V31

Sephadex LH-20 CC
CHCl;:MeOH=10:1

Fr. V23-2 Fr. V23-4
Fr.v23-1 (103.6 mg) (655.2 mg)
Sephadex LH-20 CC Sephadex LH-20 CC
CHCl;:MeOH=7:1 CHCl;:MeOH=3:1
Compound 2 Compound 3
(10.4 mg) (11.4 mg)

Figure 4. Isolation of compounds from P. mume branches. (VLC)

_16_



(2) MPLCOl ¢]&t & #44

EtOAc #8E 50 g& 4o wegt sAde=z AEsstr] 93] medium
pressure liquid chromatography (MPLC)E 83} t}. Z H 2 FlashPure EcoFlex
Cis (220 @& AF&3tdon, HO/MeOH®| &ujz1oz 7]&7] &EHS ol
3 5-50% MeOH, 90 min, 50-100% MeOH, 20 min, 100% MeOH, 20 min®] =
Aow Fgateon, 20 mL/min® F&5S =2 247 25 mLA &EAA T 10570
9] fractions YA THEr. MP1-105).

MPLC fractions <& Fr. MP28-39 (847 mg)T Sephadex LH-20 column
chromatography (CHCl;:MeOH=25:1)& <33t compound 4%} compound 59| &
SHE(127 mg)S wEl8kith Fr. MP58-65 (581.4 mg)E Sephadex LH-20 column
chromatography (CHCl;:MeOH=2:1)E <3Jsto] 7719] fraction (Fr. MP58-65-1-7)
o7 Wtk I % Fr. MP58-65-6 (2716 mg)E Sephadex LH-20 column
chromatography (CHCl3MeOH=3:1)& 3 3}4] compound 5 (7 mg)} compound
7 (469 mg)S 3k, F2 5709 fraction 5 Fr. MP58-65-6-7 (185.2 mg)<
Sephadex LH-20 column chromatography (CHCl3:MeOH=3:1)& <33} compound
6 (5.6 mg)e AUtk Fr. MP76-82 (470.8 mg): Sephadex LH-20 column
chromatography (CHCl3MeOH=5:1)& <83} compound 3 (52.7 mg)S =23+
t}. Fr. MP90-93 (181.8 mg)< Sephadex LH-20 column chromatography
(CHCI3x:MeOH=3:1)E F335}o] 4709 fraction (Fr. MP90-93-1-4)°. & Uom 1
% Fr. MP90-93-2 (419 mg)= Sephadex LH-20 column chromatography
(CHCl3:MeOH=5:1) 43 3}°] compound 1 (14.5 mg)<S #8313, Fr. MP90-93-3
(0.6 mg)< Sephadex LH-20 column chromatography (CHCl;:MeOH=10:1)& <
38 3}o] compound 2 (79.2 mg)S #ElstAtkFigure 5).
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EtOAc Fr.50g

MPLC (C,5)

Flow rate : 20 mL/min

5-50% McOH (90 min), 50-100% McOH (20 min), 100% McOH (20 min)

|

25 mL cach
Fr. MP28-39 Fr. MP58-65 Fr. MP76-82 Fr. MP90-93
Fr. MP1 (84.7 mg) (5814mg) | | (4708 mg) (181.8 mg) Fr. MP105
Sephadex LH-20 CC Sephadex LH-20 CC Sephadex LH-20 CC Sephadex LH-20 CC
CHCl;:McOH=2.5:1 CHCl;:McOH=2:1 CHCl;:McOH=5:1 CHCl;:MeOH=3:1
Compound 4 Compound 3
+ (52.7 mg)
Compound 5 l l
(12.7 mg)
Fr. MP90-93-2 Fr. MP90-93-3

Fr. MP90-93-1

(41.9 mg) (80.6 mg)

Fr. MP90-93-4

I J l

Fr. MP58-65-6
(2716 mg) Fr. MP58-65-7

Sephadex LH-20 CC
CHCl;:McOH=3:1

Fr. MP58-65-1

CHCl;:McOH=5:1

CHCl;:McOH=10:1

J Sephadex LH-20 CC J Sephadex LH-20 CC

Compound 1 Compound 2
(14.5 mg) (79.2 mg)

l l l

|

Fr. MP58-65-6-2 ‘ Fr. MP58-65-6-5 ‘

Fr. MP58-65-6-7

‘ Fr. MP58-65-6-1 (1.0m2) (46,9 mg) (185.2 mg)
l l } Sephadex LH-20 CC
CHCl;:McOH=3:1
Compound 5 Compound 7
Compound 6
(5.6 mg)

Figure 5. Isolation of compounds from P. mume branches. (MPLC)
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4. e &4 H7t

% EeslE 9% Z4E Folin-Denis¥?e ¢-8oke] 4Asech Ade 9%

.

¥4 =4 (standard calibration curve)< gallic acid 525 1 mg/mL &

2 Az & o2 Agstel 15625, 31.25, 625, 125, 250 @ 500 pg/mL7}
=5 g Astel AAstg o, REAATAY % 099 ool th(Figure 6).
94 7t 10 mg/mL §%=2 ANs5EAE5 FEHE 3|48 gallic acid F+&
S 100 pLA FH3I T FHFS4 900 uL= 7}eke] total volumee] 1 mL7F HEE
3 Akt o 7)o Folin-Ciocalteu’s phenol reagent 100 pLE #7}&to] Abe
A 38R 9EE A7) AL, 7%(w/v) NaxCOs &9 200 uLE 7tste] &£38 & S/
700 pLs 2 °] total volumeo] 2 mL7} X% 3|Asto] F2oA 1A7F &
HES AT o] & 96 well plateo] =71 $ microplate readerE ©|-£3}o] 700 nm

MM FHEE AN, SRS ToHgFAd didetd A 1 g ¢

1 A+ gallic acide] Fo =z 345 T
1.2 4

12

f
2

o

[«

o
T

11 y=0.039x - 0.0144
=0.9994

0.8

0.6

0.4

Absorbance (700 nm)

0.2 4

0 ; 1I0 1‘5 2IO 215 3IO
Gallic acid concentration (pug/mL)

Figure 6. Calibration curve of standard gallic acid for determination of total

phenolic contents.
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FTE2 Az & o]E AMEste] 15625, 31.25, 625, 125, 250 ¥ 500 pug/mL7}t

2 3 aste] st e, FEaATAY P g 099 o] Aol tH(Figure 7).
A ZF 10 mg/mL 559 AgfdEY sedRE 3X3% quercetin T8 NS
100 pL® #H3}a2 10% aluminum nitrate 20 plL ¢+ 1 M potassium acetate 20 n
LE x5 oz T3tttk o] &l 100% ethanol 300 pulL¥ ZHF3 560 ul
£ H7Fete] total volumeo] 1 mL7F =5 3|43 5 Lol 303F A
Atk o]% 96 well plateo] =71 % microplate readerZ ©]&3}o] 415 nmol A

i

58 HPA0M, 3RS EEAYAMC] Aol AR 1 gF FHEHR

y=10.0279x + 0.0156
R?=0.999

2.5 A

N
L

Absorbance (420 nm)

0.5 4

0 20 40 60 80 100 120

Quercetin concentration (pg/mL)

Figure 7. Calibration curve of standard quercetin for determination of total

flavonoid contents.
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(3) DPPH radical &7 &4 =4

DPPH (2,2-diphenyl-1-picrylhydrazyl) radical 274 &4 23 Blois %%
S §8&stel AAlskith. DPPH A oF2 DMSOE AHgste]l 20 mM &2 2 50
I o] ethanols AFE3le]l 02 mM=Z 343 5 Ago] A&t 96 well
plated] sE=¥Z 343 A g5 747 20 pL® ¥ 0.2 mM DPPH £
uLA 7hsto] el 302 7F wRSAIFATE o]

% microplate readerE Al-&3}o]
A3t A3 radical 2 4L TS & A4S o] &3}

515 nmol A SHFEE

Ao

o %&E Arstg o ZF A2 9 radical &7 A WEEo] 50%Y wje] A=
FE(SCs)E oA 7 AlgE 33 wHE A AAste] HAFS e e

=
) 9FA ) Z 7 (positive control) & BHTE A3t}

Abs — Abs

sample

Abs

blank )

Radical scavenging activity (%) = (1— X 100

control

AbScontrol - 515 nmeoll A4 DPPHO| &3¥ %=
AbSqample © 515 nmell A A& ¢} DPPH WH&ole] &3 %
AbSpank - 515 nmoll Al AlE 2FA 9] S35
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(4) ABTS' radical &4 &4 =4

ABTS [2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)] cation radical
271 @44 432 Re WP $&3te] S ABTS radical 47 4%
=437 98 7.0 mM ABTS &3 25 mM potassium persulfates 1112 &
grofo]l g 9 aelA 16413F Eot WESAlA ABTS' radicals &4 A1 Z T
ABTS" €942 700 nmell A F3=7F 0.78£0.027F ¥ =5 ethanol® 3435l 4
ol ALE3FATE 96 well plated] ="z A3 AFZS 27 20 ulL¥ 73k
T 343 ABTS' €9 180 pL= F7bsto] A=A 3023t Wk 1zt o]
i radical &4 &
e e 2 S o83t %R ALEg e 7t Al59] radical &~ &
4 MEEo] 50%Yd Wl AR FEECoE TEth A AR 33 W A Y

S AAste] H ke ekl oen A ol 2+ (positive control)< BHTE A&

Abs — AbSyank

sample

Radical scavenging activity (%) = (1— Abs

)% 100

control

Abscontrol 2 700 nmoﬂ }‘1 ABTS+94 %%]—E
AbSeample © 700 nmoll A A&} ABTS' WHg-ole] &3 %

Abspank - 700 nmol A A5 ZA Y] FF =
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(1) RAW 264.7 A3 wj ¢

Murine macrophage cell line¢l RAW 264.7 cell2 American Type Cell Culture
(ATCC)ZH-E FE&wol Ao ALt o™ 100 U/mL penicillin, 100 ug/mL
streptomycin® 10% fetal bovine serum (FBS, Gibco Inc., USA)o] -4
Dulbecco’s Modified Eagle Medium (DMEM, Gibco Inc., USA) H]A| & A}-&-3}
o] 37T, 5% CO, Z=73toll A st 29 H4 o= Al v YS Al st

(2) Nitric oxide (NO) A4 oA &4 =4

24 Well plated] RAW 264.7 cell& 2.0 x 10° cells/well®& ®F3ata 37C, 5%
CO, xR ol A 18412 A viFstdh. A wlFAIZ cell S 100 ng/mLe] LPS7}
E3HE A 2 ngkek & 22 samples A Elsto] 24417 FF wj ks dth o] %
AdE nitric oxide®] &S FA3sH7] 8 96 well plated] A2 45 100 pl
¢} griess Al 9F(1% sulfanilamide, 0.1% naphthylethylenediamine in 2.5%
phosphoric acid) 100 uLE &&3te] 1083 ¥H3A171 & 540 nmollA] SH ==
SR BAAE NOY 42 A wide) Fol EAsk= NO; o JeHzE F4
st o™ sodium nitrite (NaNOy)E ZTEHE
S ol AFdan BEHAAAY P e 099 ootk I 7 AR
NO A Aaf&eol 50%d o] Az F=(ICs)E T3tk Az (positive

control) & 2+ 2-amino-4-picoline (5 pM)S A}-&3+4
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(3) AdZA cytokine A oAl &4 =4

24 Well plateo] RAW 264.7 cell& 2.0 x 10° cells/well2 #F3t31 37C, 5%
CO, xstel A 18A17F A v sttt A wlFAIZl cell & 1 pg/mLel LPS7F

239 AR LAH F 47 sample Aelste] 243t F WIS o] F

4]

AE v AsAel HdAEA cytokine A HES TNF-a (BD Biosciences)
enzyme-linked immunosorbent assay (ELISA) kitE Ag3to] A&t =4

e Feedl U 25 AA F4s Fdl ATt WEsE yehlitley

4) ME 54 H7F MTT assay)

M =4 H7b= MTT (3-(4,5-dimethyl-thiazol-2-y1)-2,5-diphenyl-tetrazolium
bromide) assayZ ©] &3ttt 24 Well plated] RAW 2647 cell& 2.0 x 10°
cells/well2 25331 37C, 5% CO, Z73FolA 18417 A wikatdet. A wj<s
A7) cellE 100 ng/mLe LPS7} ¥£3d wjAE wsst & Z+ZF sampleS # g

ato] 24417 =<t ekl ol % 500 ng/mLe] =2 MTT Al eFS H7}sto]
37T, 5% COy 7 A 3-4A1ZF &< WA & A& A ASIATE o 7] el
DMSOE 7tate] 4ol M9t whgslel A7 formazan AAES &a|A17
% o] & microplate readerg ©|&3 570 nmolA FFEE SAHSACE AxE A
&2 e 22 S ol&ste] %E At

Cell viability (%) = ADSsamte 100
ell viability (%0) = Abs

control
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3)

ok
et

(1) ¥t5=Hl <

g5 A1l Staphylococcus epidermidis (S. epidermidis) 3% CCARM
3709, CCARM 3710, CCARM 37113 Cutibacterium acnes (C. acnes) 3%
CCARM 0081, CCARM 9009, CCARM 9010& &AAl WA 233 (Culture
Collection of Antimicrobial Resistant Microbes) S Z5-E Eofitol A}1-8-3}%)
S. epidermidis= "% WA S TSB (tryptic soy broth)® 3}o] 37C, 37|14 =
Ao A 24A7kmct Al 8RS AL, C acnes= WY wiAIE GAM (gifu
anaerobic medium)2. 2 3d}o] 37C, 7] e 2 43~ 7tuic}h Al wj skt
T BT 3W Ald § Aol AFEEA

(2) Paper disc diffusion method

A7 o] &t B34S =A3H7] 98 paper disc diffusion B At Z} H#F0)
st AS AR S st S epidermidis (CCARM 3709, 3710, 3711)2]
ZA-3e] 0.8% agarE ¥E33F= AZE wjA o] Yl 15% agarE ¥}

2}

= A wA el Fev WAV 2o AR &9

‘l_

m
paper discE 223 37C, &714 ZANA 247 7F wjgst & FAE K A A
5

rr

4% 8

o
ol
ol

AL

2ol A7|E =A3 A C acnes (CCARM 0081, 9009, 9010)= $oF #2 H
o2 AASa 37C, d7] AHlolA 48A17F e & JAHEH S AX e A
712 2As9v. S epidermidis= 1.5 x 10°, C. acness= 5.0 x 10" CFU/mL=E

T3S wEdon, g4 fxT o2 erythromycing AFE38HS T},
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(3) MIC (minimum inhibitory concentration)

HAa A s=MIO) = M=) A4S Te FAELY F
of tigk MIC %ol BS+5 Al 542 1
AT MIC 542 HA wx] sAHS WIdsto] AL T 96 well plateol
two-fold-dilutiony &2 A|89¢ == F 4 3 wx 100 uLet 2.0 x 10°
CFU/mL=Z x=4d3 3 100 pL& “YolFdu. S epidermidis= 37C, 714 %=
Aol A 2443k vl FstaL, o

C.
FA0l e g Ak BES Helsg,

MICE e 2 o sEZA o LT AFiASE ofnjahi= so] ohr
2 Y HA AME sE=(MBOE &<¢lstr] 918 MIC g o] A= v

JA A e g mdelo] wjggt & colonyd] FA AFE Fste] o] AT
Al @S FEE MBC #Hoz sttt MICE 8k 96 well platedl A loopE
Abgel Alm RS Hojulo] 15% agars Xt AMiA ] =wE F S
epidermidis= 371C, &71 Z79A 247+ wj &3} e

ALEfol A 4841 7F v 93} colony 7} EA H A & F

_26_



5. HPLC &4

AU ZEA oA 2l E prunin (3)8] S &S] 9@ HPLCE AME-s)
#F B4t B8 98 FEES 5 mg/mL, EtOAc 8 ES 2 mg/mL
ol & 045 um PTFE syringe filter® o #3}lo] 1}& o] NS A3
EXo= FYHET 10 ul, 2E 2% 40T, o542 0.1% acetic acid’} g+
ST (&l A9t acetonitrile (&1 B)S ARt th&d 2& 3o R &
73, 1.0 mL/min®] F&£2=2 60w &<t EA3AY. A IS 98
¥ 3= prunin (3)= 77} 100, 200, 300, 400 pg/mLe] sE=2 A| x5t A&
atithk. HPLC dlolHE &3 ®F5 AlZF 5 23.9%°] prunin )& &<lstd
o, 7} &= peak WAS Fote] WA S ol &3 AFAAS AAst] A

2319 o} (Figure 8, Table 1, 2).

1 prunin (3) (200 pg/mL)

0.15-

d 3 -23.938

P

0.10

AU

0.05-

0.00 L “"““—‘A“ A

D e T o o o o e o o o e e e e e e e LA o o o o o e e e e e e e e e
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
Minutes

Figure 8. HPLC chromatogram of isolated compound 3 (prunin).
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Table 1. HPLC chromatographic conditions of the control factors

Control Factor Conditions

Injection Volume 10 pL

Kromasil 100-5-Cis (250 x 4.6 mm)
(AkzoNobel)

Column

A 0.1% Actic acid in H»0,

Mobile phase o
B: Acetonitrile

Flow rate 1.0 mL/min
Column Temperature 40C
Wavelength 282.6 nm
Detector Waters 2998 PDA (Waters, USA)
Separation Module Waters 2695 (Waters, USA)

Table 2. Gradient elution condition for HPLC analysis

Time (min) Flow (mL/min) A (%) B (%)
0 1.0 90 10
60 1.0 55 45
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6. A ¢

AT WA mE A9 5o 27 oA 35 W ANsdon w

Excel software (version 2019, Microsoft Corp., Washington,

USA)E AF83}9] student’s t-testE A A5t H7lstA . 2y AT A

2 445 BAHoR 9n J&S A3

S =

= A B4

ole] A A F p #el 0.05 ol

Atk p < 0.05 “p <001
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m. 23 € z%

S|
1

M
M

g sEe 72

1) Compound 19 +% A

Compound 1¢] 'H NMR spectrumol A 8§y 2.10 (3H, s)¢] peaks HE S =
atel methyl7]7b 24F el £3H ] 5& dAdsdo, s¢ 6.73 (1H, d,
J=1.8 Hz)¢} &y 6.63 (1H, d, /=1.8 Hz)2] peaki= coupling constant #k& &3}]
meta-coupling< 3}il U+ aromatic ring®] A ol &A1t IS odst
Atk BC NMR spectrumel Al 8¢ 183.2 peakE %3l 3+ 7§ ¢] carbonyl group®]
A ol 23E o] &S FASAT T8 ¢ 167.6, 166.3, 163.6, 159.3, 109.1,
105.1, 1004, 95.1¢] 871¢] peakE< sp” &4 carbonolgt A& ow ¢ 167.6,
166.3, 163.6, 159.3¢] peaki= deshielding ¥ Ao & Hol H7|SA =7} & X3}H7]

b AgEe] & Aol dAsdn oed Avs FaTF vluste] F3 e

S v, compound 1€ noreugenin 2 215} S th(Figure 9-11, Table 3).

=

Figure 9. Chemical structure of compound 1
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Table 3. 'H and *C NMR data of compound 1 (400 and 100 MHz)

Compound 1
No.
Sulint., multi., J Hz) Sc
2 159.3
3 6.12 (1H, s) 109.1
4 183.2
5 166.3
6 6.63 (1H, d, 1.8) 100.4
7 167.6
8 6.73 (1H, d, 1.8) 95.1
9 163.6
10 105.1
2-CHjs 2.10 (3H, s) 20.4
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=322

6.0 5.0 4.0 3.0 20

6.118—

Figure 10. 'H-NMR spectrum of compound 1 in pyridine-ds

JJJL.__JWLH JLI] oy OO TRt eeY WO SIo - J

T T T T T T T T T T T T
150.0  140.0 1300 1200 1100 1000 90.0 80.0 70.0 60.0 500 40.0 30.0 2
o

_—

_g_
=1

T T T
0.0 180.0  170.

i S
105.080—

b

E

183.154—
167.603— =
166.306
163.613
159.313—

Figure 11. ®*C-NMR spectrum of compound 1 in pyridine-ds
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2) Compound 29 +% &4

Compound 2¢] 'H NMR spectrumol| A &y 755 (2H, d, /=82 Hz)%} &y 7.24
(2H, d, /=8.2 Hz) 2] peak+ coupling constant#t¥} A &3t E 3t ortho-coupling
S St gATELE dAsts e, &y 650 (1H, d, /=1.8 Hz)¢} &y 6.40 (1H,
d, /=1.8 Hz)9] peak:= coupling constant #t< E3%+% meta-couplings 3t
= aromatic ring®] &2+ ol EAlsta 9SS dAstgdt ¥C NMR spectrum
o A1 157§ 9] carbon peak’} T E o, o] £ flavonoid =2 IS o As
ATt &c 1969 peakE= &3 & 7H9] carbonyl groupe] EA} ol E3dFE o] S

S #9159 flavanoned] Fuj@Al Fx2 oAstgdd. ol#ld Ays EA¥3

-/

Hlasle]l  F38l¥rS w, compound 22 naringenin® S #9139 tH(Figure

12-14, Table 4).

Figure 12. Chemical structure of compound 2
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Table 4. 'H and *C NMR data of compound 2 (400 and 100 MHz)

Compound 2
No.
Sulint., multi., / Hz) Sc
2 551 (1H, dd, 12.8, 2.8) 80.0
3.31 (1H, dd, 17.2, 12.8)
3 437
290 (1H, dd, 17.2, 2.8)

4 196.9
5 169.0
6 6.50 (1H, d, 1.8) 97.6
7 165.6
8 6.40 (1H, d, 1.8) 96.5
9 164.4
10 103.3
1 130.1
2! 755 (2H, d, 8.2) 129.2
3’ 724 (2H, d, 8.2) 116.8
4’ 159.9
5’ 724 (2H, d, 8.2) 116.8
6’ 755 (2H, d, 8.2) 129.2
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Figure 13. 'H-NMR spectrum of compound 2 in pyridine-d;
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Figure 14. ®C-NMR spectrum of compound 2 in pyridine-ds
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2) Compound 39 +% 4

Compound 3¢] 'H¢} ®C NMR datag vl 3 23} compound 22 w3 =2
A& ddskAarh '"H NMR spectrumel Al 8y 7.32 (2H, d, /=87 Hz)%} 6u 6.82
(2H, d, J=8.7 Hz)2] peaki= coupling constant #< %3}°] ortho-coupling< 3}
= WAL E dAdstg e, 6y 619 (1H, d, /=1.8 Hz)9 6y 6.21 (1H, d,
J=1.8 Hz)2] peak: coupling constant #<= &3}% meta—couplings 3Fil U=
aromatic ring®] T2 el EAsta AS5S deATh 3 5§y 3.89-3.409]
proton peak®} = e anomeric protonel| & F3= Sy 497 (1H, d, J=7.3 Hz)
peakES %3 flavanone =249 B-forme Sgdo] Ay o] U= 72 Aol
Attt BC NMR spectrumol| A 8¢ 198.7 peakZ =3 3+ 71¢] carbonyl
group®| A ol EZFH ASS Ao, 6¢ 1014 peaket ¢ 784,
779, 74.8, 71.3, 625 peaks &3l ZA3=H A= T2 B-D-glucopyranosez o/
stoirk ol Axs BAYI wastel FFs®S w, compound 32

pruninyd S <13} tH(Figure 15-17, Table 5).

o _OH
H v
?—IO OH

Figure 15. Chemical structure of compound 3
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Table 5. 'H and ®C NMR data of compound 3 (400 and 100 MHz)

Compound 3
No.
Sulint., multi., J Hz) Sc
2 5.38 (1H, dd, 12.8, 2.8) 80.9
3 3.17 (1H, dd, 17.2, 12.8) 443
2.74 (1H, dd, 17.2, 2.8)

4 198.7
5) 105.1
6 6.19 (1H, d, 1.8) 164.8
7 97.0
8 6.21 (1H, d, 1.8) 167.2
9 98.1
10 165.1
1’ 129.3
2' 7.32 (2H, d, 8.7) 131.0
3’ 6.82 (2H, d, 8.7) 116.5
4' 159.3
5 6.82 (2H, d, 8.7) 116.5
6’ 7.32 (2H, d, 87) 131.0
1" 497 (1H, d, 7.3) 101.4
2" 74.8
3" 77.9
4" 3.89-3.40 (sugar 6H) 71.3
5" 78.4
6"’ 62.5
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Figure 16. "H-NMR spectrum of compound 3 in CDsOD
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Figure 17. ®C-NMR spectrum of compound 3 in CDs;OD
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4) Compound 4, 59 +% A

Compound 4% Compound 5¢ &35 ez 2859 th 'H NMR spectrum
oA &y 794 (1H, d, /=1.8 Hz), 7.29 (1H, d, /=87 Hz), 7.36 (1H, dd, /=87,
1.8 Hz) peak® coupling constant #& &3l MZ ortho-2 meta-couplings 3}
3l 9l aromatic proton®] USS ddsA o™, 6y 6.68 (1H, d, /=2.3 Hz)}
6.73 (1H, d, J=2.3 Hz) peak® coupling constant %< %3l meta—coupling<
3tal 9 aromatic ring®] 2} ol EA18t S oAAsATh 6y 5.25 (1H,
d, /=78 Hz)¢} 464 (1H, m) peak:= A7| A =7t & YAio] 23 carbonel
AgH ol 9 protone 2 AFEteh ol Ayes F3Tn wuwstd Fe)
25w, compound 4 catechin®l & 3H<ls}Sit).

Compound 5+ compound 49 §-AFeH -2 2 o Ast9d o™, 'H NMR spectrum
ol A &y 539 (1H, s) peaks E3l flavonoid 3 ¢ X|o Z3E hydroxy”Z]ol ¢
A Fx27F e Aelgt dastdnh. oy s A¥s TP wuste FFBS
], compound 5% compound 42 YA ol AA S epi-catechingd S &2l st}

(Figure 18-20, Table 6).

4 “’OH
OH
Compound 4 Compound 5

Figure 18. Chemical structures of compound 4 and 5
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Table 6. 'H and *C NMR data of compound 4 and 5 (400 and 100 MHz)

Compound 4 Compound 5

o Sulint., multi., J Hz) Sc Sulint., multi., J Hz) Sc

2 525 (1H, d, 7.8) 83.7 539 (1H, s) 30.5
3 4.64 (1H, m) 68.6 4.64 (1H, m) 67.3
4 3.72 (1H, dd, 15.8, 5.5) 0.2 3.56 (1H, dd, 16.5, 3.7) 0.1

3.36 (1H, dd, 16.0, 8.2) 3.43 (1H, dd, 16.7, 4.6)

5 157.8 158.1
6 6.68 (1H, d, 2.3) 97.1 6.70 (1H, overlapped) 96.2
7 159.2 159.1
8 6.73 (1H, d, 2.3) 96.0 6.68 (1H, overlapped) 96.0
9 158.8 159.0
10 101.5 100.6
1’ 132.6 132.6
2 794 (1H, d, 1.8) 116.6 794 (1H, d, 1.8) 116.6
3’ 147.6 147.3
4’ 147.6 147.2
5’ 729 (1H, d, 8.7) 116.8 729 (1H, d, 87) 116.5
6’ 7.36 (1H, dd, 8.7, 1.8) 120.2 7.36 (1H, dd, 8.7, 1.8) 119.8
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Figure 19. 'H-NMR spectrum of compound 4 and 5 in pyridine-ds
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Figure 20. ®C-NMR spectrum of compound 4 and 5 in pyridine-d;
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5) Compound 69 +% 54

Compound 6°] 'H NMR spectrumel Al 6y 7.13 (1H, d, J=1.8 Hz), 6.84 (1H,
d, /=82 Hz), 7.03 (1H, dd, /=82, 1.8 Hz) peak® coupling constant #< %3
M2 ortho-2 meta—couplings 3Fil 3= aromatic proton©] U< o43stA o
o &y 589 (1H, d, /=23 Hz)¢} 6.06 (1H, d, /=23 Hz) peak®] coupling
constant %< %3] meta-couplingS 3t 1 aromatic ringo] A Wl &)
St S-S A Astgt ¥C NMR spectrumel A 3071¢] carbon peakZE 3¢l
T Ao 5 158.3-102.09] peak} §c 98.1, 96.7, 96.69 F 24719 peaks-
spf A 9] carbonol gt dAEE o §: 158.3-145.8¢9] peaks deshielding ¥ A
o% Hol HAVIFAEI & A&7 A2FH s Aol ot ol g
ANs FHB wvluwste] 22 w, compound 6 epi-catechin®] dimer

FEIQ] procyanidin A2¥ S &3} tH(Figure 21-23, Table 7).

Figure 21. Chemical structure of compound 6
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Table 7. 'H and ®C NMR data of compound 6 (400 and 100 MHz)

Compound 6
No.
Sulint., multi., / Hz) Sc
2 100.6
3 4.16 (1H, d, 3.7) 67.9
4 4.40 (1H, d, 3.7) 29.4
5 156.9
6 5.89 (1H, d, 2.3) 98.1
7 158.3
3 6.06 (1H, d, 2.3) 96.7
9 154.3
10 104.2
11 1325
12 7.13 (1H, d, 1.8) 116.3
13 145.8
14 146.4
15 6.84 (1H, d, 8.2) 1159
16 7.03 (1H, dd, 8.2, 1.8) 119.6
2’ 5.03 (1H, s) 81.0
3’ 4.24 (1H, brs) 67.3
" 2.92 (1H, dd, 16.9, 4.1) 90.6
2.85 (1H, dd, 16.9, 2.3)

5 156.8
6’ 6.09 (1H, s) 96.6
7' 152.2
8’ 107.1
9’ 1514
10’ 102.0
11’ 1316
12/ 7.15 (1H, d, 2.3) 1154
13’ 147.0
14’ 147.0
15’ 6.82 (1H, d, 8.2) 115.8
16’ 6.95 (1H, dd, 8.2, 2.3) 120.0
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Figure 22. 'H-NMR spectrum of compound 6 in CDs;OD
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Figure 23. ®C-NMR spectrum of compound 6 in CDs;OD
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6) Compound 79 +% 54

Compound 7¢] 'H NMR spectrum®l A &y 7.51 (2H, d, /=87 Hz)¢} 6.83 (2H,
overlapped)®] peaki= coupling constantat® A& #S F3dlo] ortho-coupling<
St WA FEZ2YS oSkt 6y 713 (1H, d, /=1.8 Hz)3 &y 6.95 (1H, dd,
J=82, 1.8 Hz) ¥ &y 6.85 (1H, overlapped)®] peak: coupling constant #< %
3t ortho— meta—coupling 3} aromatic proton®] UL oAt oy. §
g 6.07 (1H, d, /=2.3 Hz)¥ 6y 589 (1H, d, /=2.3 Hz)9¢] peak H3t coupling

constant &= §3l% meta-couplingS 3}3 %+ aromatic ring®] wAF el &

T

L=,

Asta 9SS daratgith. BC NMR spectrumol Al 307H¢] carbon peaks ¢l
sk 4 A AT §¢ 159.1-102.19] peak®} 6¢ 98.1, 96.7, 96.69] F 2471°] peakE <
spf &4 carbonol gt dlAElg o 8¢ 159.1-146.49] peak: deshielding ¥ #H <
B Hol AVISAETE & A&V A2FE AS Aolgt ditsAt. o2l 2

B2 B3y vlwste] el kS w, compound 78 (+)-epiafzelechin—(2—0

0

—7, 43—8)-epicatechin®¥ & &<l

O

1 tH(Figure 24-26, Table Q).

Figure 24. Chemical structure of compound 7
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Table 8. 'H and “C NMR data of compound 7 (400 and 100 MHz)

Compound 7
No.
Su(int., multi., J Hz) e
2 100.7
3 417 (1H, d, 3.7) 679
4 4.42 (1H, d, 3.7) 294,
5 156.9
6 5.89 (1H, d, 2.3) 98.1
7 158.3
8 6.07 (1H, d, 2.3) 96.7
9 154.3
10 104.2
11 131.9
12 751 (2H, d, 8.7) 129.7
13 6.83 (2H, overlapped) 115.6
14 159.1
15 6.83 (2H, overlapped) 115.7
16 751 (2H, d, 87) 129.7
2! 503 (1H, s) 81.0
3’ 424 (1H, m) 67.3
" 2.85 (1H, dd, 17.2, 2.3) 90,6
2.92 (1H, dd, 17.2, 4.1)

5’ 156.8
6’ 6.09 (1H, s) 96.6
7 152.2
8’ 107.1
9’ 1515
10’ 102.1
11’ 131.6
12’ 713 (1H, d, 1.8) 1154
13’ 146.4
14’ 146.4
15’ 6.85 (1H, overlapped) 116.3
16’ 6.95 (1H, dd, 8.2, 1.8) 1196
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Figure 25. 'H-NMR spectrum of compound 7 in CD;OD
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Figure 26. “C-NMR spectrum of compound 7 in CDsOD
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S|
ax

2. HPLC &%

it

AV TRl A EElE setE T AXRAEY prunin (3)9] FEES Eelst
7] 918 HPLCE Ab&3ste] A= 45 AAlstdo. 1 A3, prunin (3)9] 33
o] FEENA 302 mg/g (3.02%), EtOAc w8 &4 783 mg/g (7.83%)°o=
stol ¥ A th(Figure 27, Table 9).

0.20r
170% EtOH extract (5 mg/mL)

1 hd

4

0.15+ o

] >

- 0.10‘-' 3
2]

o
0.05-:
0.00—:

L e e e T e e e e e e e T e e e e e e
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00

Minutes
0.20 -
1 EtOAc fraction (2 mg/mL)
1 2
*
0.15 S
©
<
o, 010 »
<
O
0.05
0.00
B T B e o S B e T
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
Minutes

Figure 27. HPLC chromatogram of 70% EtOH extract and EtOAc fraction.
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Table 9. Content of prunin (3) from P. mume branches by HPLC.

prunin (3)
70% EtOH extract 30.2
EtOAc fraction 78.3
Unit: mg/g
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At 23 Ay EtOAc F3EoA 136.2+0.6 mg/g GAE, n~BuOH # 3 &9
A1 125.940.3 mg/g GAE, F=&0°|A 111.1205 mg/g GAEZ H| 1% =& =g
e s UE A tH(Figure 28).
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z
O 160 -
en
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°
H .
0 1 1 1 1
Extract n-Hex EtOAc n-BuOH H,O0

Figure 28. Total polyphenol contents of extract and solvent fractions from P.

mume branches. The data represent the mean + SD of triplicate experiments.

_50_



(2) & FgHwol= g

i
J
e
Lo
ol
i
i)
HI
F
1%
o
tlo
Ay
oxl
ol
8
o
=
ol
e
e
ba
S
ot
il
o

o
dir
rlo
il

o, A8 A3 p-BuOH 23 EoA 174102 mg/g QEZ 7}
= s YER A tH(Figure 29).

40 1
30 -
20 -

JI.IL

Extract n-Hex EtOAc n-BuOH

Total flavonoid contents (mg/g QE)

Figure 29. Total flavonoid contents of extract and solvent fractions from Z.

mume branches. The data represent the mean + SD of triplicate experiments.
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(3) DPPH radical &4 &4

AU 7R ] FE2E 2 285 DPPH radical 24 €4S SA S
Azl FE+ 125, 25 50, 100, 200 pg/mLe] == AdS Agsid o, 7t
Zhell gk SCs #S Attt A% A¥, %57 EtOAc, nrBuOH +9&
9] SCsp #kol Z+zy 40.1, 24.7 325 pg/mL=, )z BHT (SCs - 130.9 ng/mL)
Bt} $43 DPPH radical &7 &84S eI tH(Figure 30, Table 10).

0125 pug/mL  ©25ug/mL  B50 pg/mL  ®100 pg/mL  ®W200 pg/mL

100 -
90 -
80 -
70
60
50 - =
40 -

30

N gaall | | . off .HH
H,0

Extract n-Hex EtOAc n-BuOH BHT

DPPH radical Scavenging activity (%)

Figure 30. DPPH radical scavenging activities of extract and solvent fractions
from P. mume branches. The data are expressed as a percentage of control

and represent the mean = SD of triplicate experiments.

Table 10. SCsy values of DPPH radical scavenging activities of extract and

solvent fractions from P. mume branches.

Extract n—Hex EtOAc n~BuOH HO BHT

SCs

40.1 >200 247 325 >200 1309
(ng/mL)
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(4) ABTS' radical &7 &4

AU ThA o] FEE 2 Y EY ABTS' radical 24 45 SA S
AEe FEE 5 10, 20, 40, 80 pg/mLe) TEE AFE AP on, 77t
ek SCs #e AMEAT. A4d 23, F=&3 EtOAc, rBuOH &%=
SCs kel ZF7+ 10.9, 5.9, 10.3 pg/mL= thzx=w BHT (SCs - 6.9 pg/mL)WHE $-
38 ABTS' radical 24 €48 WEPN A TH(Figure 31, Table 11).

O5pg/mL ©10 pg/mL H20 pg/mL M40 pg/mL. W80 pg/mL

120 -
100 A
80 -
60 1
40 1

20 A

ABTS" radical Scavenging activity (%)

Extract n-Hex EtOAc n-BuOH H,O BHT

Figure 31. ABTS" radical scavenging activities of extract and solvent fractions
from P. mume branches. The data are expressed as a percentage of control

and represent the mean = SD of triplicate experiments.

Table 11. SCs values of ABTS' radical scavenging activities of extract and

solvent fractions from . mume branches.

Extract n—Hex EtOAc n~BuOH HO BHT

SCso

10.9 >200 5.9 10.3 47.8 6.9
(ng/mL)
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(1) Nitric oxide (NO) &4 A &4

BNO production (%) @ Cell viability (%)

160 1 160
40 L $ 1 140
o 120 | 1120
> X
100 + {100 =~
g g
g gt 10 2
2 =
% 60 | 1 60 ;
(]
% 40 f 14 ©
2 1 20
0 0
LPS (100 ng/mL) - + + + + + + +
2-Amino-
Sample (100 pg/mL) - - Extract n-Hex EtOAc »-BuOH H,O 4-picoline

Figure 32. Effects of extract and solvent fractions from P. mume branches on
NO production and cell viability in LPS-induced RAW 264.7 cells. The cells
were stimulated with 100 ng/mL of LPS only, or with LPS plus extract and
solvent fractions from P. mume branches and 2-amino—4-picoline (positive
control, 5 uM) for 24 h. The data are represent the mean = SD of triplicate

experiments. p < 0.05; “p < 0.01
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2tk 1 A3 n-Hex % EtOAc

Qo] % o9&z 0w NO AAol Asds
Lo A 13.2 ng/mL, EtOAc # 3 Eo A 65.0 ug/mL=E &2l % th(Figure 33, 34).

gl o, ICsat2

BNO production (%) @ Cell viability (%)
140 1 140
120 | 3 { 120
1
~~ = l !
X 100 | 4 100
N
=
2 s} 1 80
Q
S
* %
% o | 1 60
* 3k
% a0 | . . 14
2 ' *x 4020
0 ],
LPS (100 ng/mL) + + + +
2-Amino-
n-Hex Fr. (ug/mL) 125 25 50 100 4-picoline

Figure 33. Effects of n-Hex fraction from P.

production and cell viability in LPS-induced RAW 264.7 cells.

BNO production (%)

o Cell viability (%)

mume branches

7 160

160
=
140 | 3 1 140
£
& 120 f 1 120
> 3
=
g 10 | 1 100
B
g 80 " 180
e
| 1 60
o *
Z a0}t 1 40
20 - ' : - 20
LPS (100 ng/mL) + + + + +
N 0 ) 1 2-Amino-
EtOAc Fr. (ug/mL) 5 5 50 00 4 icoline

Figure 34. Effects of EtOAc fraction from £F. mume branches
production and cell viability in LPS-induced RAW 264.7 cells.
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(2) A95A cytokine (TNF-a) A A &4

AU 7HA] n-Hex 8 &9 &9 &4 71d& A+st7] flal ELISA kitE
o gste] AATA cytokine FBFS FAsIAT AEX Ao YA &2
59 125, 25, 50, 100 pg/mLE o] g3t AL s A wjA UL 71

[e)

nHex #3E2 TNF-a9 AAS gdHoz g4 A7) Aoz gdsiin

(Figure 35).
k%
100 F *
* %k

80 |
60
40 |
20 F
0 . . . .

+ + + +

LPS (1 pg/mL) -
n-Hex Fr. (ug/mL) - - 12.5 25 50 100

TNF-a production (%)

Figure 35. Effect of n-Hex fraction from P. mume branches on TNF-a
production in LPS-induced RAW 264.7 cells. The data are represent the mean

+ SD of triplicate experiments. ‘p < 0.05; “p < 0.01
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(1) Paper disc diffusion method

bt

il (

AU 7] FEE 2 &) =9 e gRdstr] el o5 A
<l Staphylococcus epidermidis (CCARM 3709, 3710, 3711), oJ=g<l
Cutibacterium acnes (CCARM 0081, 9009, 9010)5 A}&3te] paper disc

A
_l |
O-

diffusion method® clear zones &<2lstitt. 1 A3 FE5&3 O #3ES
A RE BIELS S epidermidis®t C. acnesol that £& ASdx FAS

YEl 9l tH(Table 12, Figure 36, 37).

Table 12. Anti-bacterial activities of extract and solvent fractions from ZP.

mume branches.

Clear zone (mm)

S. epidermidis C. acnes
CCARM CCARM CCARM CCARM CCARM CCARM
3709 3710 3711 0081 9009 9010
Extract 12 12 11 12 12 15
n-Hex 10 8.5 8.5 10 10 10
EtOAc 14 13 12 13 16 17
n-BuOH 12 11 11 12 13 14
H->0 N.A. N.A. N.A. N.A. N.A. N.A.
positive
30 N.A. 29 50 N.A. 29
control

Sample : 4 mg
Positive control : Erythromycin(+) (40 ug)
Disc size : 8 mm x 1.5 mm

N.A. : No Activity
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Figure 36. Results of paper disc diffusion method of extract and solvent

fractions from branches of P. mume on S. epidermidis.

Figure 37. Results of paper disc diffusion method of extract and solvent

fractions from branches of P. mume on C. acnes.
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(2) MIC ¥ MBC
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m\&‘

Paper disc diffusion

=

54 F4e FAF F, AL vhehd AR

H
e F7HH o2 HA A %% (minimum inhibitory concentration, MIC) %

N

2 A F X (minimum bactericidal concentration, MBC)S =43ttt A8 &
AN89 FEZE two-fold-dilutionH &2 F wj¥ FAstdA HAAsAT}. /M =

S FEE 4000 pg/mLE dte] 7F $re F%7F 39 1
Adgstant. 1 23 FEEY H08 AYs 2& #3835

o] MICE &elskalar, 7242F MIC gk o]’ A=

g/mL7} ¥ =% 3]4 5o
|
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ok ol
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o]-&3sto] MBCE ¢
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MBC #< EF g3 = qlen, 5= nBuOH +3 &9 749 CCARM
3711l A% MBC #< &0 4 AdAH(Table 13, 14).
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Table 13. MIC and MBC values of P. mume branches on S. epidermidis.

S. epidermidis

CCARM 3709 CCARM 3710 CCARM 3711

MIC MBC MIC MBC MIC MBC

Extract 2000 >4000 2000 >4000 1000 4000
mHex 2000 4000 2000 4000 2000 4000
EtOAc 1000 4000 1000 4000 500 2000
n~BuOH 2000 >4000 2000 >4000 2000 4000
H;0 4000 >4000 >4000 >4000 4000 >4000

Unit : pg/mL

Table 14. MIC and MBC values of P. mume branches on C. acnes.

C. acnes
CCARM 0081 CCARM 9009 CCARM 9010

MIC MBC MIC MBC MIC MBC

Extract 2000 >4000 2000 >4000 2000 >4000
n-Hex 1000 >4000 500 >4000 500 >4000
EtOAc 1000 >4000 500 >4000 1000 >4000
n-BuOH 2000 >4000 1000 >4000 2000 >4000
H20O 4000 >4000 4000 >4000 4000 >4000

Unit : ng/mL
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(1) DPPH radical &7 &4

AU ZER oA 22l ® compound 79 i+ DPPH radical &7 4<% =

Aakgith. Aol

FEE 125, 25, 50, 100, 200 uM @] FEZ 23 WY
o, Zhzbe] W SCs #S AAtEth 28 A3, compound 79 SCs #t

32.8 M=%, Z7 BHT (SCs >200 pM)Eth =3k DPPH radical &4 24
< e A (Figure 38).

100 1

DPPH radical Scavenging activity (%)

90 A

80 A

70 A

60 A

50 A

40

30 A

20 A

O125uM B25uM B50puM =100 uM

M

200 uM

H

Compound 7

BHT

Figure 38. DPPH radical scavenging activities of isolated compound 7 from ZP.

mume branches. The data are expressed as a percentage of control and

represent the mean + SD of triplicate experiments.
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(2) ABTS' radical &7 &4

AU 7R A 8]l E compound 79 Wd ABTS' radical &4 E4&
SA39 T Al5e FEE 125, 25, 50, 100, 200 pMe] s==2 AdS s}
o, Z¥zte] gk SCs #te AlRtsidv. Ad A3, compound 79 SCs #Hh
268 uM=Z, tizxw" BHT (SCs : 79.0 uM)E T} 538k ABTS' radical &7 €43
< YER A tH(Figure 39).

rr

32

0125uM B25puM B50pM B100puM ®200 pM
120 4

100 A

80 -

60 -

H

40 -

20 A

ABTS" radical Scavenging activity (%)

Compound 7 BHT

Figure 39. ABTS' radical scavenging activities of isolated compound 7 from
P. mume branches. The data are expressed as a percentage of control and

represent the mean = SD of triplicate experiments.
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(1) Nitric oxide (NO) A =] &4

RAW 2647 M¥E o]&3le] wjduyF 7R A H2]¥ compound 79 tish
NO A= = ME 545 At == 100, 200, 400 yMe] sz 2
S st A3 400 pM % o|stell Al AlE =4 glo] wE ofEH R NO A

AL oA AAHeH, ICy & 3131 pME gl = A tHFigure 40).

BNO production (%) @ Cell viability (%)

140 ¢ 7 140

120 3 1 120
= *

100 1 100

1 80

* %
80
*
60 1 60
*
40 | 1 40
N I |7
- + + + +
2

NO production (%)
Cell viability (%)

0
LPS (100 ng/mL) -
-Amino-

Compound 7 (uM) - - 100 200 400 4-picoline
Figure 40. Effects of isolated compound 7 from £F. mume branches on NO
production and cell viability in LPS-induced RAW 264.7 cells. The cells were
stimulated with 100 ng/mL of LPS only, or with LPS plus isolated compound
7 from P. mume branches and 2-amino—4-picoline (positive control, 5 pM) for

24 h. The data are represent the mean = SD of triplicate experiments. “p <

0.05; “p < 0.01
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Abstract

In this study, we investigated anti—oxidative, anti-inflammatory and
anti-bacterial constituents from branches of Prunus mume. Seven constituents
were isolated from the ethyl acetate (EtOAc) fraction of P. mume branches;
noreugenin (1), naringenin (2), prunin (3), catechin (4), epi-catechin (5),
procyanidin A2 (6), (+)-epiafzelechin—(2B—0—7, 4—8)-epicatechin (7). The
chemical structures of the isolated compounds were elucidated based on the
spectroscopic data including NMR spectra, as well as comparison of the data

to the literature values.

Upon the anti-oxidative studies by DPPH and ABTS' radicals, potent
radical scavenging activities were observed in the extract, EtOAc, mbutanol
(BuOH) fractions and isolated compound 7. In the anti-inflammatory tests
using RAW 264.7 macrophages, the n-hexane (Hex), EtOAc fractions and
compound 7 inhibited the production of nitric oxide (NO) without causing cell
toxicity. Moreover, the n—Hex fraction exhibited the TNF-a inhibition activity.
Also, the extract, n-Hex, EtOAc and n-BuOH fractions showed anti-bacterial

activities against Staphylococcus epidermidis and Cutibacterium acnes.

_73_



In addition, the content of prunin (3) which were the major isolated
compounds were determined to be 30.2 mg/g (3.02%) for the 70% EtOH
extract and 78.3 mg/g (7.83%) for the EtOAc fraction by HPLC analysis.

Based on these results, it was suggested that the extract, solvent fractions

and isolated compounds from £F. mume branches could be potentially

applicable as natural source for pharmaceutical and/or cosmetic ingredients.
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