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Anti-inflammatory Effect on RAW 264.7 Cells and Antibacterial Effect
on Cutibacterium acnes of Compounds Isolated from Sedum takesi-
mense

Eun-Tak Jeong'?, Seul-Ki Park?, Kyung-Jin Cho?, Geum-Jae Jeong?, Tae-Mi Yoon', Tae Ho Choi' and
Young-Mog Kim?*3**

'Antimicrobial Materials Lab., Dynesoze Co., Ltd., R&D Center, Yongin 16827, Korea
*Department of Food Science and Technology, Pukyong National University, Busan 48513, Korea
SInstitute of Food Science, Pukyong National University, Busan 48513, Korea

This study investigated anti-inflammatory and antibacterial activities of Sedum takesimense ethanolic extract, and
3 isolated compounds. To confirm anti-inflammatory and anti-acne activities, a nitric oxide (NO) inhibition assay,
pro-inflammatory factor (TNF-a, IL-1p, and IL-8) inhibition assays, and minimum inhibitory concentration (MIC)
tests were performed. The 3 isolated compounds were identified as 4,6-di-O-galloylarbutin (OGA), 2,4,6-tri-O-gal-
loyl-glucose (OGG), and 1,2,4,6-tetra-O-galloyl-B-glucose (TOGG). The ethanolic extract and isolated compounds
(OGA, OGG, TOGG) effectively inhibited production of NO and pro-inflammatory cytokines (TNF-a, IL-1p, and
IL-8). Furthermore, OGG and TOGG exhibited MIC values toward Cutibacterium acnes of 12.5 pg/mL and 3.2 pg/
mL, respectively. These results suggest that S. takesimense extract exerts an anti-inflammatory effect on LPS-induced
RAW?264.7 cells, and an antibacterial efficacy against C. acnes.
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(Kang et al., 2015). & 10| Al= RAW 264.7 cell& LPSE
o= skl A7elx 355 9 EE a2 A st
o] TNF-q, IL-1p 2 IL-83} 2+ H5A] Ao E711 o] Hhd o
Al Aol th sl A-sHATh E]E o =5 HF WSOl A 2
He T AS dgte ' mpegt R g o g Qg W3Rl it
Fjz] Aol A o] HFHHG- o= WA st S5k ARjo|tHOmer et
al., 2017; Wang et al., 2017a). HE52 53X, Y5 U HE &
2 WAk A2 A FEE 9 4 o v @5 )
BAsto g2 oA Qltk(Korean Dermatological Association
Textbook Compilation Committee, 2008). 71 5 9= &
Wsl= n|AE2Q1 Cutibacterium acnes= i Yol AF55}o]
w7 0) FAAE Befoti i ) A5 st BR %

M E

e Aol A A sk ol 7|4 F shupo] A9t ik
QAL WA el Aghg 207 4 9o o] T4 %ol
= G454 AFol EFFCI(pro-inflammatory cytokine)2} Q1 &2t
Z(inflammasome) 52| thefet S2o] Posh= 2 o2 U
A AtH(Lee et al,, 2015). &3] H57 APl E7FR1S] oA &
48 BAE17) Sfa) o920l 4] S2lEk ALK ZRAW 264.7)
ZF AR ol Bl o] Wz Agukgol Tojsl &
{Q A EZE &4 91, lipopolysaccharide (LPS) 5-of| 23] th
A 3£ = T LE ZF=510] tumor necrosis factor (TNF)-o,
9 interleukin (IL)-1p2} 22 Alo| E7RIE2] BH| & Z413IT}

lo f
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Hx]9] B S7he Cacnes®| 540 & dF &
1 A4 A Qlth(Leeetal., 2016). & =
Bl Zol= = oMYA B HIEH A REA|7F AREE AL 9l
(Kim et al., 2006), =& YA 7} wo] ARE-E|1L 9lat o]
b F2RGof o3t A7 e AL Qlek - S A
Ao -8k 22 AN FAIE TS 4 e B aLskal
o E3], doxycycline, tetracycline, clindamycin % erythro-
mycin} 22 3R A of| A7 7F e B WA Fo] AT 71
o] &S ek A o= deA Sltk(Swanson, 2003; Tan,
2003; Park et al., 2004). 2|20+ FAYA| Q) 82 whal AR
T 2 astel] flsto] A A Fe2 & 4 e A E
Tref =4 ' of) tigk A-7E 2] xggge] qict

7] 2(Sedum takesimense)= &= Crassulaceae) =
=45(Sedum L.)of| &8t thd A 220 = 3h=9] &5 59}
Fkeo| 2 325k S4H]E°]t(Chung and Kim, 1989).
Sl EUESe dF & ke o s AR E] g
o Gl Aol a7t qleks dF 2t 9lew(Bae,
2000; Kim et al., 2004) 47182 @ 11 2&50] Yehj= &
s 2 el gt At S el R FE3E Aol o]
2 A A7 E FEEY AR £, s oE 3
ol sl A P54 o =F B n =l 2Rt A=F WA o
s 2] 4= Q)= VA4S AESH] Y5 RAW 264.7 cell
oA F=H HF/ AIE7IRIS A A9 o EF AUt
1 C. acnes®]| T3k bt Aol thslf A-Lskoict
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WExE 22 MZ ¢ 3EE 2
2 toll ARS-E A7 Z(S. takesimense)= 752] AE
ol A skt A7 2= 2 Aol 80°CollA] 4% &
Hzol 40% (v/v)e] F7g< 108)
2t 2ol A F=E5H o o] % of 1St
A zsto] S AMESIITh =

& 3 sigtEe] 2= Az Z=-(3.5 by 60.0 cm; Kiesel
gel 60, 150 g, 230 to 400 mesh; E. Merck)& ©|-8-5}0] 1214
o= Eefsiglon & UFE 10 go] ZFH 55 FEES
A7 A9 F3A 150 gt STt o] FHA R &
BER2IE, WehE, 75 9 o B4R FulHl& = 55:36:8:1
(VVN)Z 34385 &2 12 25 6k3inh 124} 23 & Sl
453} B olS Shephadex LH-20 (3.5%60 cm, 130 g, 70-100
wm; Sigma-Aldrich, St. Louis, MI, USA) <=4] 150 go] ©71
2 A9 ol g3lol gLz gelstel 22 BHsIGTE. 27)
HH NS YMC-ODS-A (reverse phase C18, 25020 mm, 5
wm; Waters Co. Ltd., Milford, MA, USA) Z & o] A2 high
performance liquid chromatography (HPLC)of| A-8-3}0] o]
g oI ELe| EY Yl 5(20:80, v/v; 15 mL/min)& ©]-8-5}o]

M7\ 25 BEBe T2 542 Vuetal (2013)]
of ufel Stk BAEEY SoF T2 5L I liquid
chromatography mass spectrometer (LC-MS):= MSD 1100
single quadrupole (Agilent Co. Ltd., Santa Clara, CA, USA)
2} ESI (electrospray ionization; Hewlett-Packard Co. Ltd.,
Houston, TX, USA)E $HA| AMg-slc) E3F 23E59] s}t
25 27 9lstol 'HNMRE Sashich. 'H -NMR
© e W A BHHES F44:8} w9H2(CD,0D; Merck,
Darmstadt, Germany)°l| 8-3lA]# 500 MHzol|A] 1A]7Fg9F
Bruker AMX-500 (Bruker Analytische Messtechnik GmbH,;
Bruker Co. Ltd., Ettingen, Germany) 23475 A}-&-5}o] 2.4
sheleh W7 #3242 HEeh g Ark(tetramethylsilane)
0 AMGHON ABY P4t Hertz7h AH59IEH Yoon
etal, 2011). AA|E 23H=2] 732+ LC-MS % 'H-NMR ¢
olel2 287} | wsto] AAat3c.

>
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A7z 2859 A|E 542 formazan [3-(4,5-dimethyl-
thizol-2-yl1)-2,5-diphenyl tetrazolium bromide, MTT; Sigma-
Aldrich Co., St. Louis, MI, USA] A|2F2- 0]8-3}o] A|3E2] Al
E8-5 573= Mosmann (1983)9] B1'H-S HEgsto] =33}
ek, ] A A el A] el gk RAW 264.7 cell lineS AHE-5}
2™ 96-well plateo]] 3x10° cell/dishZ 53t 3 10% fetal
bovine serum (FBS)Z $H--51+= Dulbecco’s modified Eagle’s
medium (DMEM; Gibco, Thermo Fisher Scientific, Waltham,
MA, USA)E #7Fste] 37°C, 5% CO, incubatorof| 4] 24417t
i F - A odofl ARgSEAT Al wli ol T A7 = oflehE
55 = E HU71eE 5 MTT AJoFS 5 mg/mLE 715}
of 4A7F FRt HESAIFA T o] % A4 E formazang -§-SHA] 7
7] $13ll dimethyl sulfoxide (Sigma-Aldrich Co., St. Louis, MI,
USA)E 100 pL #7F8kal 14|17t -8 & microplate readerS
o]-g-sto] 517 nmol| A S =5 S4skaL, thx+-9] S-°8%= 2
= 7|02 A EES H|askGlT
Nitric oxide (NO) A x| &M

RAW 264.7 cell2 10% FBS7} &=l DMEM Hj A £ 0]-&
31o] 1.5%10° cellsymL2 3]43}0] 24 well plateo]] HE3}1L
A719 % FEE40% 4) 22 2 s s e
LPS (1 pgmL)E A 2|ste] 2447t vjetsteict. A71dx 5=
2 27 9 545 39HE-2 100 pg/mLE wello]] # 2=
St AAE nitric oxide (NO)2] Y2 griess Al 2F(1% sulfa-
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Fig. 1. HPLC chromatogram of 3 compounds isolated and identified from Sedum takesimense.

nilamide, 0.1% N-1-naphthylenediamine dihydrochloride and
2.5% phosphoric acidy2 2 2]5}0] 540 nmojl A S H =S =4
skt A/ E NO2| &F-2 sodium nitrite (NaNO, )& ©]-8-5}f
K2 Apete] EEster.

4 MOIEZ 2! (TNF—0, IL-1B ! IL-8) 4 K| Zt

A5 AFIEZRL A A4 Al Masuki et al. (2016)
HH-E oF7t W slo] ELISA kit (Abcam Co., Cambridge,
Y2 AFEEto] 24519 TE RAW 264.7 cellS 24417t 54t
A jof 3 uj A E A AL 0.1 mg/mLe] =2 478z 2=
7 22l 9 FAE SES Agste] 2417 52t HESAl
o]F 1 ug/mLe] LPSE Z7}sto] 6417t 53t A5
L5}1aL, ELISA kit Z-gAtll 4] Alg-ah= wli ol wt
85to] TNF-q, IL-18 2 IL-83} 22 AFo]| E7}Q1
A aiE Sskeich
QT C. acnesol thst &

oj== 0Hk1ol C acnes KCTC 3314 SHEAIEALAN
E}(Korean Collection for Type Cultures, KCTC)of| 4] £ vt
of AFEEIT) C acnesol| Hgl A7|Elx &80 34 &
A B71E $J3)] National Committee for Clinical Laboratory
Standards (NCCLS)o|A] A|AlSl= Z] 42485 E(minimum
inhibitory concentration, MIC) 3715 =35}%.0 1, MIC+
two-fold serial dilutions &3l 4= ATt FH2A 85> H
71E $J8ll C. acnest= tryptic soy agar (TSA; Difco, Detroit,
MI, USA)ellA] 37°C, 7241715t 5% CO, incubatoro| A
HjofE] §l.om, 015 10°-10° CFU/mMLY)| =2 3|43l0] %
FHoT AEIAT. WUz ZRE 22 2 ojE 2AS
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96 well plate] two-fold serial dilution© & 3]s} FE35H
9] 37°C, 72417H5¢t 5% CO, incubatorol| 4] ¥k} 2.0 HH
oF 3 microplate reader= 0]4&0}01 600 nmoj| A S FEE
Aot 27 SAE FHE Y] Aoz oA OH%EE
Lt i

SHEH
B AR S 39 o} b Aot Auke] gt
I #FHU A (means+SD) = FA|5FR1AL, 7 A gt 7] FASt

%

& 2412 SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA)E At
Botdeh ZF Al 7F9] 5744k Blal one-way analysis of
variance (ANOVA)E 43§30 4510, 5242 Alg
T7F P<0.05 5% 4 Duncan?] th=7%4H(Duncan’s mul-
tiple range test) &= AR A5t {2145 HS6HH

O

Zm Y o3
NyRE £520 B2 2 7% £X

471912 252 B(CEY ol 3ol A2 B el A&
Cheh o] ¥ T Eof 19 Al w5
go] E915]0] 33 4.8 oF 35% (wiw) 02 Ui, o]
ﬂ%ﬂﬂﬁﬁ%il%&AﬁgQE%ﬂ”OﬁﬂH“°ﬂ
85101 270 nm=E HETH A1} SHHE 1,2, 30] 742} 14334,
14678 9 151280 $25)= A2 Selala Haise] 27t
25 mg, 20 mg Y 215 mg®] FA3eHE-S ehH 51 th(Fig. 1).
SR A5 2 542 LC-MS&}H 'H-NMRo| =34 =] 3]
o 71£9] A2 7 Tanaka et al., 1983; Tanaka et al., 1985;
Xin-Min et al., 1987; Thuong et al., 2007; Wang et al., 2007b;
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Fig. 2. Cytotoxic effect on Sedum takesimense ethanolic extracts
(CE) in RAW 264.7 cell. CE were treated at a concentration of 100
ng/mL, 1 pg/mL, 10 pg/mL, 100 pg/mL, 1 mg/mL, 10 mg/mL, and
NC, negative control. Values with different letters above the bars
mean that significantly different (P<0.05).

Yang et al., 2007; Yuan et al., 2012; Hisham et al., 2011;Vu et
al., 2013)%} v|wsto] L5 A} th(Fig. 1 and Table 1).
Vu et al. (2013)0] X 313} upe} Zho], A7l o4 Eejd &
AEL gallic acid?} 1 -FEA 2 A 7}E3] 7153t tannin'F-
of] &5hH, F-e A= 2-471 7} galloylation® galloyarbutin= —*
AE Ae glskait. E2E 2hE 12 4,6-di-O-galloylar-
butin (OGA), 3FgHs 2= 2,4,6-tri-O-galloyl-glucose (OGG),
slehE 32 1,2,4,6-tetra-O-galloyl-B-glucose (TOGG)Z 574

QIck(Fig. S1).
WEE FEEQ Mz =4 E7F Zut

A7 x FEEY A5 B7ke eSS ol 83t 2=
=(CE)Z 3%l e 1 A= Fig. 29+ 2. CE= | mg/
mL o]/2] FEo A F2H QI Al A=/d-S RAW 264.7 cello]|
tisto] LrERH ATt SEAIRE, 1 mg/mLo] Fikeofl A Al =73
& 7.07%2 UePgom Al YEES 92.93%2 #7A 7=
o 1 mg/mL ©|5}9] o] A A EEAL L] oottt
AE 54 B7He 258 S gsto] Ao AR5 B4
sto] Al AEE Y& PIAA Y= TEE =E5TUTh
2k, Jang et al. (2016)2 2 Lo ALt 2ol A7dlz &=
o] RAW 264.7 cellof tgt 1 mg/mL v]qte] seof A= =4
2 U] gho} & 1ot AR A gFe] AT Bttt 9]
o webd ol viEfo s ol APE ] FHE i
RAW 264.7 cello]] thal] S48 LrERIA] 9k 100 pg/mLz
27sto] ssheic
W7HE FE= 2 I 7 3= NO (nitric oxide)
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Fig. 3. Inhibitory effect of crude extract and single compounds on
the production of nitric oxide (NO) in RAW 264.7 cell. Cells were
treated with LPS (1 pg/mL) for 24 h, then extract and compounds
treated at a concentration of 100 pg /mL. Values with different let-
ters above the bars mean that significantly different (P<0.05). NC,
negative control; CE, crude extract of Sedum takesimense with
40% ethanol; OGA, 4,6-di-O-galloylarbutin; OGG, 2.,4,6-tri-O-
galloyl-glucose; TOGG, 1,2,4,6-tetra-O-galloyl-glucose.

A 9 S 2= oo} 7] A O] vkt vl AU S v 7
3l=1L-1 = TNF 59 &3] =4 inducible nitric oxide (i-
NOS)ol o]a} A4 51 NOL 7] Vol A cheket g 433
PR Q53 2 f1loR oId) e £l A9 B Fa)
7 A Fe& o7l v A5 At E A Hed
Sk 7o A A Qlth(Yang et al., 2016). A|3E
g ©1Z} E+= ultra violet 59 =25 3S ©f NO
0] oA AL o] F HFE Yo7 Al E7IRIS] A
LEE= Ao 2 o)A Qlth(Vicentini et al., 2011). 41 7]
HxoA fefiet &5 ¢ 2 H 3HE(CE, OGA, OGG, ¥
TOGG)= LPS A2 ¢l5}e] NO7} F-=H RAW 264.7 cell
o 100 pg/mLE # 2] = 42 wf NO productionS A 3f|5= &
IE e gl o A= Fig. 3o Yk Itk Fig. 3o w2
H A71dx 23552 LPSO) 93 =49 NO9| S
OF 81% 7HAAF o1 Hel= 31skE OGA, OGG ¥ TOGG=
NO AL 7F2F 85%, 93% L 95% 7HAA] 71 A 0 2 Urebyt
th A7z 22 AR A FEEEY FHs 24 oY
SHA 2aLE o] gl e (Jang et al., 2016; Yang et al., 2016; Kim
etal., 2017; Cho et al., 2017; Chang et al., 2018), B2 £7.9]
A% fo) 322 9 0 59 SEEES RIHOE NO AA
< Aot 2 o & Yepdth Kimet al. (2017)0] = 2]
HURel 222 5 22l Feo] 714 8 FOAC (ethyl
acctate) £-8)20] qHaks} E4o] 7 24 E7om LPSE
= RAW 264.7 cell®] NO A = E 3120 2 oAt} 1
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TSN MOIEZIRITNF—a, IL-1B & IL-8) M4 %l &

i,

H7IRE feo 2FERCE) 22 2 54

(OGA, OGG, TOGG)®l| °]3] LPSZ =% NO 74
U] diizoll o] & ol-8-sto] HMHF Ate| =7l

= TNF-0, IL-1p % IL-89] Ao} v] 3| Jake Sl
(Fig. 4). 71 23} OFAT) 2710 2 RAW 264.7 cello]] LPSZ A
23k A9 2 454 AlEZRISS wasglon 47
4912] CE, OGA, OGG, 2 TOGGE 72|53t A 2] #-& Alo|&

{
o

ol ol m‘\d_{ ﬁ
;§ EE oX I
o nlo g

)

2 ZRI=| ek TNF- o= 943

] CEE 100 pg/mL o= A 2]5}312 off oF 75%2] al o] 1
235F92m, OGA, OGG ¥ TOGGE 22 2 #7324
- 2F 87%, 89%, E 90%2] & wFo] A E= AS 216k
th(Fig. 4A). T3} IL-1pE up7bA| & 9-0] 2] 7F4 kS Lt
9l=d|, CEQ] A< oF 82%, OGAL] 7% °F 86%, OGG U
TOGGS] A% 717} oF 87%7} 7t4dto] Eatd o & IL-1p2]
18-S AAsH= 2 © & Ve THFig. 4B). IL-8% CE, OGA,
OGG 9 TOGGo|| oJsff a1}4| 0 = ZAak|o] GFAd o] 2 tH]
HhEgFo] oF 80%, 85%, 88% X 86% 7} AE= A o & LE}
S Th(Fig. 4C). AR A of| A = He == AAS Ao E7RIE
< W oA W Aot Frksh FubE A EE 3
Y Foll S8t 4TS oh= A 02 defA] Qlrk(Leeetal.,
2011). TNF-o, IL-1B W IL-837} Z-& M ASA Ao E7IQIELS
A= fEl FEEE0 gl wEsko] Hakl= aute] dis) ot

Table 1. Chemical shifts of hydroxyl proton in p- hydroxylphenyl, galloyl and glucose in the purified compound

i Compounds
Position
OGA OGG TOGG

p-hydroxylphenyl

2’6 6.93 (1H, dd, 9.0)

3.5 6.61 (1H, dd, 9.1)
Galloyl

2,6 7.10 (2H, s)

27, 6" 7.14 (2H, s) 7.14 (2H, s) 7.09 (2H, s)

27,6 7.12 (2H, s) 7.11 (4H, s) 7.05(2H, s)

27, 6" 7.03 (2H, s)
Glucose

1 4.87 (1H,d, 7.9) 4.85(1H,d, 7.9) 6.04 (1H, d, 8.4)

2 3.69 (1H, dd, 8.1, 9.5) 5.13 (1H, dd, 8.1, 9.5) 5.35(1H, dd, 8.3, 9.6)

3 3.70 (1H, 1, 9.0) 3.75(1H,1,9.2) 4.18 (1H, t,9.5)

4 5.22 (1H, 1, 9.5) 3.59 (1H,t,9.4) 5.37 (1H, 1, 9.7)

5 3.83 (1H, m) 3.79 (1H, m) 4.19 (1H, m)

6 4.58 (1H, dd, 2.3, 12.0) 4.62 (1H, dd, 2.0, 11.9) 447 (1H, dd, 2.2, 12.3)

447 (1H, dd, 6.7, 12.2) 4.48 (1H, dd, 6.6, 11.9) 4.27 (1H, dd, 2.2, 12.3)
CH,OR,
OR,
OH
ORS (0]
G= OH
OR,
ORZ OH

Compound R, R, R, R, R,
OGA A H H G G
0OGG H G H G G
TOGG G G H G G

OGA, 4,6-di-O-galloylarbutin; OGG, 2,4,6-tri-O-galloyl-glucose; TOGG, 1,2.4,6-tetra-O-galloyl-B-glucose.
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Fig. 4. Inhibitory effect of crude extract and single compounds on
the production of TNF-a (A), IL-1b (B), and IL-8 (C) in RAW
264.7 cell. Cells were treated with LPS (1 pg/mL) for 24 h, then
extract and compounds treated at a concentration of 100 pg/mL.
Values with different letters above the bars mean that significant-
ly different (P<0.05). NC, negative control; CE, crude extract of
Sedum takesimense with 40% ethanol; OGA, 4,6-di-O-galloylar-
butin; OGG, 2,4,6-tri-O-galloyl-glucose; TOGG, 1,2,4,6-tetra-O-
galloyl-glucose.

4% 9 ol axt 537

k3t AL7} =g o] 9hrh, Y=2] A ethanol i} ethyl acetate
FEE0] A o2 NO A4S dAsteler o]% 3%
AHS Atol =7kl 2 Asf| &g AlF ol A% TNF-a, IL-6,
iNOS % COX-29} 22 5/ APl E7RIES TR 9EA o
82 WS 7H A A FH ch(Kim et al., 2017). ®35F 1ef8]2et 9]
S fEhES o] 83} &3 FEE % NO, TNF-q, IL-6, IL-
1B, INOS 9 COX-29} -2 thefeh Ao | 7RIS w0 &4
02 TaA7EAeR BAEITHCho et al., 2017). whetA,
2 AoA ARG A9 R 2225 AR £ 2 5
A 3714 BHE-2(OGA, OGG 2 TOGG) NOLF G54 A
o] E7}O1E(TNF-a, IL-1p, IL-8)S &1}A 0 & 74 A]7| = &
35 Hetol FAFA =AY 7Hs/dS UeErl Sl

HEES 2F(C. acnes)ol CHt &7 gt

T RAS F tEAR] AEE2 YRty o R w2tk 5
7¥e} C. acnes & BEr & ohRt Fax L
Ao s A-gsto] WAtk A
et al.,, 2004). 1]AETHA 1 T ol A]

AR to] Bojets Ao deA le
2014) C. acnes @] A5l =& =
gto] FAste] Mg Y] d5-S HUt
al., 2016). & AolA= A7 Y] e 2 3t
=5 08510l C. acnesol| W3t /S Elstr] el
w9 ol AsE Wt 2 MICE 423313 tH(Table 2).
AN A7HE 52 9 3R 5 OGAE A9lgt CE,
OGG ¥ TOGG 25 =2 3+t /442 Ueh it OGAS]
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Table 2. Minimum inhibitory concentration (MIC) values of Se-
dum takesimense extract and its isolated 3 compounds (OGA,
OGG and TOGG) against Cutibacterium acnes
MIC (ug/mL)

CE OGA OGG TOGG
C. acnesKCTC 3314  150.0 1,000.0 125 3.2
CE, crude extract of S. takesimense with 40% ethanol; OGA,
4,6-di-O-galloylarbutin; OGG, 2,4,6-tri-O-galloyl-glucose; TOGG,
1,2,4,6-tetra-O-galloyl-glucose.
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ZE|glon 22 F70 Aee fel weh o] g
EltH(Sohn et al., 2006). Seong et al. (2003)2 20|z} &
A2 o] gdte] AEF Y] Aol vlA= BIE Ast
Gom 11 Aitof|A C. acnes®] MIC 2 75 pg/mL=E Rl
o] glch. =3 Vu et al. (2013)01] w2 A7z SajolA
£2]H OGA, OGG ¥ TOGG 5 Xg35}l+= gallotanin A€
Ol HU=HE2 BEutE %‘3}5“1 el Alt=oll tsiA =
5312 etk OGAE Eohe Eol2w e $uehs o7}
O] Altoll tisiA 0.10-1.00 g/l Z2A s =E HERHIS
™, 0GG= 0.04-0.50 g/L, TOGG= 0.03-1.78 g/L2] 2] 443
2 Uehoirt. o % TOGGE th2 Tl a5ake] FIC
(fractional inhibitory concentration) 2o A EntE Fots
B Al Asfell dig Al| A &vkE YEtl Stk(Vuet al,
2013). o]e} Zro] & A A x4 E2lH et 2529 OGG
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Fig. S1. Chemical structure of purified 3 compounds derived from
the aerial part of Sedum takesimense. A, 4,6-di-O-galloylarbutin
(OGA); B, 2,4,6-tri-O-galloyl-glucose (OGG); C, 1,2,4,6-tetra-O-
galloyl-glucose (TOGG).
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