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Antibacterial Activity and Chemical Composition
of Hylotelephium erythrostictum Ethyl Acetate Extracts
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Abstract: Hylotelephium erythrostictum was exploréd. Petroleumether, chloroform, ethylacetate , n-butanol and water ex-
tract are obtained, their antibacterial activity were investigated. The minimal inhibitory concentration (MIC) of 5 solvent
extracts for 20 tested strains are measured by /microdilution method. The ethyl acetate extract exhibit the good antibacteri-
al activity. Furthermore, 11 compounds were isolated from the ethyl acetate extracts, including apigenin (1) , protocate-
chuic acid (2) ,ethyl gallate (3) ,4-hydroxybenzoic acid (4) ,gallic acid (5) ,diosmetin (6) ,kaempferol (7) ,4-ace-
tyl-2-isopropyl-5-methylphenol (8) , breynioside A (9),1,2,3, 4-tetrahydro-1-phenyl-isoquinoline (10),1-(3,4-di-
hydro-1-phenyl-2 (1 H) -isoquinolinyl ) -2-propen-1-one (11). Compounds 2,5-7 are isolated from Hylotelephium erythros-
tictum for the first time./Compounds 1,3 ,4,8-11 are isolated from genusfor the first time.
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1.1 SRIe##

AmEE A CR TR E T I —E Wb &
BN AR 9, X0 TR R 27 R A W) 5 — H AR
(2 £ M4k 27 50 A R 22 ) 5 Mueller Hinton
Broth \Brain Heart Infusion ( Dickinson 2y &) ) ; /\E &
KRBT HE R e, IF 29 K2 247 g 1
TRIZAZEE . FEEHT AR (300 ~400 H) )2
JENTREIL (GFs,) , BT 5 Bilgrefb T
1.2 SLIG{U=R

EEHNIHTAL, Agilent UV 8453 ; LC-MS & 5 B¢ i
Y, Agilent; IR Presstide-21 £T 4} 1% /%, Shimadzu;
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AV-300 g AR, i Bruker,
2 ZWHE

2.1 ZIWEK

TS 245 T4 - TS PP 4004 K < B 00, 7 % BRI MRSA
CCARM 3167 ; MRSA CCARM 3506 ; ifit ¥4 125 i 4= 75 {5,
W2 BRE QRSA CCARM 3519;QRSA CCARM 3505,
22 G BH A B L M RE ST B Bacillus cereus1661 ;7%
FEAEBR A Streptococcus mutans 3289 ;8. aureus 503 ;5.
aureusKCTC 209; S. aureus RN 4220 ; 3¢ iz #i 28 FR &
Staphylococcus epidermidis 1917 ; # 5L ¥T B Bacillus
subtilis 1021, F 2 [CHME : KIGFF B Eschelichia
coli 1682 ; E. coli KCTC 1924 ; 338 A8 2 M- Proteus
vulgaris 2579 ; ¥4 BV 85 ECH Serratiamarcescens 2354 ;
BA 4 1 ¥ 1 Enterobacter cloacae 1685 5 %f W
Pseudomonas aeruginosa 2742 ; P. aeruginosa 2004 ; B¢
¥R Enterococcus faecium 3122 E. faecalis 3511
2.2 HEEER

] YR T8 3 T R OR B IR I W R R — e R
FARSWAE I 20 WL TR A T I8 8508, P2
mL 35 F5 WA TC B 308 T 1218 TR A5 A B
FEAE T IEFE ol B9 20 b

B1S WL ARG AR 15 mL S5 3R M PR, 96
FLAHANA 100 L 5 55T — & S RYFF I TR,
A 100 WL 40 7 i B, B¢ 2 X I A
100 WL K5 FRCAN 100 wL 40 A BR o JFH B (U AE
650 nm U 96 FLARMEBE (SLEGLH A, X HRAL A,) o
BT 37 CHRAFTREFR 24 b H U O B (S5
LA WHREH A TREAMERER A R R KT 80%
WA Wit ARIEO R A2 MR,
2.3 BARRBEEINKRS S E

INAEFCRAE, W, By e AR E h 6332 g, 4R
JE 0% LW 3 o A I B0, e
e 2R SAL TN AHLER Y 1y 1054 4 g K SR I

i i ZE TR K BOTR A U , 453 SR AR P /N B AR IR
FHA T R LR TR IE TSN (R AP I 5
HEATHRIC, 3 A5 B A kAR ER) 9. 45 o, A HRHL
129.22 g, LTRCERIREA) 77.95 g, IE T BESZ Y
91.19 g, /KEHY) 301.77 g, BLZTR ZHRIZ T 220
mg, /DI O BRI I IS P AR R RS FE ST, T
P L RER AR A, LA = S0 e- B (10 L) B R Ok
JIt LA B 5 ASAREIBEEERY 63 AN BRBLIA 73, Horh =
A GE-HEE(10: 1) B8 PR RN AT Fro A-T ~ 115
=AM LE-HEE(6.5:3.5) B T A§E T Fr. B-12
~25; =AM - i (6:40) K6 JETF 45 23 43 Fr. C-
26 ~39; =G W be-H B (12 V)86 B RAS B3 40 Fr.
D-40 ~53; =5 W g-FP i (0= 1) B B2 T 45 21 i 43
Fr. E-54 ~ 635 #3525 T AR RISE I , 7
53 Fr. A4 2 OB REICHE (i 3 5, A i k- 507 (8-
2) PeliAL & 101, 8 mg) ;i sy Fr. C-30 ~34 £
SRR AT S 2(2. 3 mg) s i) Fr. A3 22
il )2 AR, At - 2 W 200 1 P, 1516 A
Y 3(9 mg) ;1 BE-2 8 LB 8.5: 1.5 e, 154k
A1 4(12.2 mg) ;s Fis) Fr. A5 242 aiE, f
k-2 CTR (50 1) YElisfe a9 5(1.3 mg) A
k-2 1R LT (800 1) PEMARL G4 6 (15 mg) 5 Uit
51 Fr. A-6 28 25l 2 3%, A il k- £ 1R £ TR (10:
1) Ve & 7 (10 mg) ;o) Fro A2 28 [ 52 hik
PRt o B, — A P be-FEE(10: 1) PEMAS L&)
8(12 mg) , Fr. D45 28 [z 5 i e A €035 43 85, 427
Bik- PR LT (8:2) YEMi A3k 5 4 9(3.7 mg) ; Fr. B-
17 ~20 28 [ S Rk AT €3 43 25, — S e - P B (50
S VEBISAL G 10(2.9 mg) ; =5 H - FH B (100
FD)WEBARE S 11(3 mg) .

3 #RSSH

3.1 REWIMHEE SRS
20 Fof 20 TR A PRI AP RRTE PE IR 1

x1 EAMRBHIENKER (uy/mL)

Table 1~ Antimicrobial results of five extracts (pug/mL)

Bift?’r_ia 1 11 1 v v
3167 >256 >256 >256 >256 >256
3506 >256 >256 <256 >256 >256
3519 >256 >256 <256 >256 >256
3505 >256 >256 <256 >256 >256
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2:5% 1( Continued Tab. 1)

Bift?:ia 1 11 i v Vv
1661 >256 >256 <256 >256 >256
3289 >256 >256 <256 >256 >256
503 >256 >256 <256 >256 >256
3122 >256 >256 >256 >256 >256
209 >256 >256 >256 >256 >256
1021 >256 >256 <256 <256 >256
4220 >256 >256 <256 >256 >256
1917 >256 >256 >256 >256 >256
1924 >256 >256 <256 <256 <256
2579 >256 >256 >256 >256 >256
3511 <256 <256 <256 <256 >256
2354 >256 >256 >256 >256 >256
1685 >256 >256 >256 >256 >256
2742 >256 >256 >256 >256 >256
2004 >256 >256 >256 >256 >256
1682 >256 >256 >256 >256 >256

2 > 256 B TR T
Note: >256:no antimicrobial activity.

Hor T A AmE 2R 0 EDE AR A . 3.2 2EUIAY MIC Bilist
2,V RIETEEZ,V KZ, IR KALBLEH #E HRPEZR 1 A8 o, 5 FREUY) 1~ V X845
B 1~ VXA 2% IR B o N o e 2 S FAE AN DU v X2 1~ V 47 MIC (3,
IR BURTEYE , R CBR)Z YU IEREC - 6 st Se g b 6 AR 5% & R ( Streptomycin ) Fil Gl 5 &
WA PR ( Chloramphenicol ) 1 2y BH A4 % HR 24, 52 55 0 K 45 SR
k2,
®2 ANERYES/IMIERE (pg/mL)

Table 2 Minimum inhibitory concentration of five extracts( pg/mL)

I 05 A o i
s ! m v Vo G Chlammphenicd

1924 >256 >256 32 16 64 16 8

3505 >256 >256 128 >256 >256 8 8

3506 >256 >256 32 >256 >256 16 8

3519 >256 >256 32 >256 >256 8 1

4220 >256 >256 126 256 >256 > 64 8

1021 >256 >256 32 128 >256 64 8

503 >256 >256 256 >256 >256 16 16

3511 16 32 16 64 >256 64 4

1661 >256 256 256 >256 >256 8 2

3289 >256 >256 256 >256 >256 >64 4

> 256 AP

Note; >256:no antimicrobial activity.
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4R 2 AT LA 320U LIV .V X 1924 F1
3511 #RAG BH f (4 BT TR I 1, MIC {H R 16 ~ 64 pg/
mL; 20 110100 IV X} 3511 A5 4T {24 , MIC &
16 ~128 wg/mL; EEEY IV %t 1021 4 515
PE, MIC {8 32 ~ 128 pg/mL; #EHY) 111V %} 4220
AHURETEYE, MIC {2 128 ~256 pg/mL; #2HLY) 11T
M 24 B 3505 .3506 3519 #1503 ,1661 3289 £
UM, MIC {E R 32 ~256 pg/mL,
3.3 FHMEE

EW1L B RK(HE); 5+ C H,
0,;'H NMR (300 MHz,DMSO0-d6) ,5:12.97 (1H,s,
5-OH),10.58 (2H,s,4'f17-0H) ,7.92 (2H,d,J =
8.8 Hz,2'-f16'-H) ,6.92 (2H,d,J = 8.8 Hz,3'-fll
5'-H),6.77 (1H,s,3-H) ,6.48 (1H, br,8-H) ,6. 19
(1H, br,6-H) ;" C NMR (75 MHz, DMSO-d6) §:
182.2(s, C4),164.6 (s, C-7),164.2 (s,C2),
161.9 (s,C-5),161.6 (s, C4'),157.7 (s, C9),
128.9 (s,C2" Fl C-6"),121.6(C-1"),116.4( C-3
FC5"),104.1(C-10),103.3(C-3),99.3(C-6),
94.4 (C-8) ;ESI-MS m/z:270[ M| ", 254 W% ik4y
Br K228 SCHR i B e 250 3R &, DL H iR 5
SCHRARAE " AR — 3, B E LS TR R

wEW2 WM RK(HE) ;57208 G H,
O,;'H NMR (300 MHz,DMSO-d,) §:12.98 (1H,s,
5-OH),6.20 (1H,s,H-6),10.82 (1Hys,7-0H),
6.52(1H,s,H-8),7.57(2H,d,J = 5.8 Hz, H2 2
(1H9.97(1H,s,3,97 (1H 6.93(2H,s,H-3,5(2H
3.90(3H,s,0CH,) ;" C NMR (75 MHz, DMSO-d, )
5:164.3(C-2),103.4(C-3),182.0(C4),161.6(C-
5),99.0(C-6) ,163.8(€<7),94.2(C-8),157.5(C-
9),110. 4(C-10Y,121,7(C-1") ,110.4(C-2"),150.9
(C-3"),148.2(C4")+116.0(C-5"),120.5(C-6"),
56. Y(OCH;) ;ESI-MS m/z:300[ M] ", LI %Y
SCHkAR B A= S E LA A B AR,

a3 wamARK(PEE); 21N
C,H,0,;'H NMR (300 MHz, CD,0D-d,) §:7.43
(1H,d,J = 1.8 Hz,H-2),7.46 (1H,dd,J = 8.5,
2.1 Hz,H-6),6.83 (1H,d,J = 8.5 Hz,H-5);"C
NMR (75 MHz, CD,0D-d, ) §:123.2(C-1),117.8
(C-2),146.1 (C-3),151.6 (C4),115.9(C-5),
124.1 (C-6),170.4 (C-7) ; ESI-MS m/z; 154
[M]7 . ZAH NMR odfs 5 SCkfan ' A4
— 3, e R LASIR .

LEWme OB R(HEE); 5+ CGH,,
O ;'H NMR (300 MHz,DMSO-d6) §:6.99(2H,s, H-
2,6),4.22 (2H,q, J = 7.0 Hz,H-8) ,1.29 (3H,t,
J = 7.0 Hz,H-9) ;" C NMR(75 MHz,DMSO-d6) §:
14.4 (€C9),60.2 (C-8),108.7 (C-2,6),120.4 (C-
1),138.9 (C4),145.6 (C-3,5),165.9 (C-7) ;ESI-
MS m/z 199 [M + H] ", DL b %¥dE &5 SCiik 58 —
O MR A N TR OHE,

EaEWs HOaKmKPEE); 21Nk
C,H,0,;'H NMR (300 MHz; CD50OD-d,) §:7.86
(d, J = 8.7 Hz,2H,H-3,5) ,6.80 (d,J = 8.7 Hz,
2H,H-2,6) ;" C NMR(75 MHz,CD,0D-d,) §:168. 1
(C-7),162.0(C-1)4131.6 (C-3,5),119.4 (C-6),
114.6 (C-2,6) <ESIEMS'm/z:138, L) %5 ¢
Bk — 2, MO E A R EIE TR

EWo6 kR (PEE); 1N
C,H/O,;'H NMR (300 MHz,CD,0D-d,) §:7.07 (s,
2H,H=2,6) ,"C/NMR (75 MHz,CD,0D-d,) §:169.0
(C-7),145.0(C-3,5),138.2(C4),120.6 (C-1),
109.0(C-2,6) ;ESI-MS m/z;71 [M +H]* ,193[ M +
Na]®. 560z &Y nis 80 , 5 SOk s
ZESRAART I B R E N TR

LEWMT A AK(PEE) ;551 h CH,
0,;7E'H NMR (300 MHz,CD,0D-d,) §:8.12 (2H,
d,J = 8.8 Hz,H2",6'),7.10 (2H,d,J = 8.8 Hz,
H-3',5'),6.44 (1H,d,J = 3.1 Hz, H6),6.23
(1H,d,J = 3.1 Hz, H8);” C NMR (75 MHz,
CD,0D-d,) §:175.5 (C4),165.2(C-7),163.5 (C-
5),161.0 (C-9),159.4 (C45 ( 158.5(C-2),136.0
(C-3),131.7 (C-2.56C2122.3 (C-1.3,116.7 (C-
37 5C-,105.6 (C-10),99.5(C-6),94.8 (C-8);EI-
MS m/z:286[ M] ", Z5G ez Ak & W 45 ih R
et

wEWS HEMmK(HEE) ;512 C,H,
0,;'H NMR (300 MHz, CDCl,)&: 7.68 (s,1H),
6.75 (s,1H) ,6.70(s,1H,OH) ,3.26 [ sept,] =6.9
Hz,1H,CH(CH;)2],2.61(s,3H,CH,-Ar) ,2.52(s,
3H,C(0)2CH,),1.29 [d,J=6.9Hz,6H,CH(CH,)
27;”C NMR(75 MHz,CDCl;)$: 201.0 (C=0),
156.7 (C-1),139.5 (C-5),131.8 (C-2),129.8 (C-
4),129.6 (C-3),118.9 (C-6),29.0 (O =CCH,),
26.8(CH),22.4 (CH(CH,)2),22.0 (CH,-Ar);
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ESI-MS m/z: 193[M + H] ", LG i EWrizib &
WILER N 4- 2 -2~ S P -5 - F L

wEWI wEaMK(HEE); 51k CyHy
0,;'H NMR (300 MHz,CD,0D-d,) &: 7.89(2H,d,
J=8.7 Hz,H-2",6") ,6.92 (2H,d,J =8.8 Hz,H-2,
6),6.84 (2H,d,J =8.7 Hz,H-3",5") ,6.59 (2H,d,
J=8.7 Hz,H-3,5) ,4.72 (1H,d,J=7.2 Hz,H-1"),
4.65 (1H,dd,J=10.1,1.6 Hz,H-6'8) ,4.33(1H,
d,J=7.6 Hz,H-6'a) ,3.69 (1H,ddd,/=10.1,8.7,
2.0 Hz, H-5"),3.39 (2H,s,H=2",3");”C NMR
(300 MHz,CD,0D-d,) &: 167.9 (C-7') ,163.6 (C-
4'),153.8 (C4),152.2 (C-1),132.9 (C-2",6"),
122.1 (C-1"),119.4(C-2,6),116.5 (C-3,5),
116.2 (C-3",5"),103.5(C-1"), 77.9 (C-3"),75.5
(C5"),74.9 (C-2"),72.0 (C4"),65.0 (C6");
ESI-MS m/z: 415[ M + Na| ", DL 088 5 SC k4R
A B S E LG breynioside A

LEWI0 HEBRK(PED) ;701X C H,
N;'H NMR (300 MHz,CDCL,) 8:7.39 ~7.28 (5H,
m),7.19 ~7.18 (2H,d,J =3.0 Hz),7.09 ~ 7,05
(1H,m),6.81 ~6.78 (1H,d,J =9.0 Hz),5. 14
(1H,s,NH),3.35-3.27 (1H,m),3.18-3. 14 (1H,
m),3.08-3.05 (1H,m),2.92-2.83 (1H;m) ,1.94
(1H,s,NH) ;”C NMR(75 MHz,CDCl, )-§:144.9(C-
10),138.3(C-1"),135.5(C-5) ,129.1(G3") ,129.0
(C-6),128.4 (C2"),128..1 (C-8), 127.4(C4"),
126.3(C-7),125.6(C9) ,62.2(C-1),42.3(C-3),
29.8(C4);EI-MS m/z;209[M ] * | LI b %4 5 ek
W — 3, B A N -3 4- R H-5
WA IR

LE® L HERAR(PEE) ;7510 CeHy,
NO;'H'NMR (300 MHz, CDCL,) §:7.25-7.12 (9H,
m) (7.00 (1H,s),6.63 (1H,dd,J=6.0,15 Hz),
6.36 (AH,dyJ=15.0 Hz),5.73 (1H,d,J =9.0
Hz)",4.29(0.3H,br),3.89 (0.7H,m),3.54-3.47
(1H,m),3.00 ~2.94 (1H, m),2.872.81 (1H,
m);”C NMR (75 MHz, CDCl,) §:165.3(C-1""),
142.1(C-10),135. 1(C-1"),134.2(C-5) ,131. 1 (C-
2'"),128.8(2 xC-3"),128.6(C-6,2 x C-2"),128. 1
(C-3""),127.6 (C-8),127.2(C4"),127.0 (C-7),
126.2(C-9),55.4 (C-1),39.8(C-3),29.0(C4);
ESI-MS m/z:264 [ M + H]* . LI b8 w5088 &
SCIFINDER #5328, A& UL SCHk 238 , S b &0 (1-

3, 4- T H- S22 DGR

SrE TR R LR IR B TR LR R
BRI BE TR EFH AR L2 W | breynio-
side A 2533 S iy o % W R SR o0 KR 2R 2
MR Z PR Y LAl . R 5o RBHEY) 1) A6\ %
( Hylotelephium mingjinianum H. Ohba) Hp43 5 & &
TR o 24385 K (Sedum hybridum ) W45y 85 H
IIESUE SIS SRR HIIES S S S
S5, K B[] )80 K Ry VAN S SRR ) i S A A
KERSEMRIE

4 it

ISR AYAN [RS8 R 4 UM TR 45 2R L
BRI, LR BRTZ X 20 Ff 40 B 294 15 4, MIC {5
JEIFI A 16 ~ 256 ‘we/ m, Ak 1 5 17 73 2 J5U U, AA
PURTE RS\ R R CR CTRIZ & 11 A4
BT T AN YR BN F R B 4
MEERERMIN TSR B, R G W)
JELROBRZEITRP R Z — . SRR RE
A T REBAS R L TR, A 3 R R Ak
R RA RS BT R

S 3k
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