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Abstract: Objective To study the chemical constituents with antibacterial activity from Salvia cavaleriei (Labiatac). Methods
The compounds were separated by silica gel column chromatography, ODS columns chromatography, and semi-preparative HPLC.
The structures were identified by MS, NMR spectra and quantum chemical calculations. The minimum inhibitory concentration
(MIC) of isolated compounds was determined by broth dilution method. Results Eleven compounds were isolated from S.
cavaleriei, which were identified as 1,7-bis-(4"-hydroxyl-3’-methoxyphenyl)-5(R)-methoxyhepthan-3-one (1), gingerenone A (2), 3,4-
dihydroxybenzaldehyde (3), p-hydroxybenzaldehyde (4), oresbiusin B (5), rosmarinic acid (6), bis(2-ethyloctyl) phthalate (7),
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cylindol B (8), 2-(3'4-dihydroxyphenyl)-1,3-benzodioxole-5-aldehyde (9), benzyl-B-D-glucoside (10) and 1H-indole-3-

carboxaldehyde (11), based on the spectroscopic method. Compound 1 showed obvious inhibitory effects on Pseudomonas

solanacearum and Clostridium perfringens, with the MIC value of 71.2 pg/mL. Moreover, compound 2 inhibited potential inhibitory

effects on Pseudomonas solanacearum, Clostridium perfringens and Bacillus subtilis with the MIC value of 77.6 pg/mL. Conclusion

Compound 1 is a new compound, named as salviacurcumin. Except for 3 and 6, all compounds are isolated from this plant for the

first time. Accordingly, compounds 2, 7, 8 and 9 are isolated from Labiatae for the first time, 5 is obtained from Salvia genus for the

first time. Moreover, Compounds 1 and 2 exhibited potential antibacterial activity.

Key words: Salvia cavaleriei Lévl; salviacurcumin; curcumin; antibacterial activity; S-methoxyl curcumin; gingerenone A; 2-(3',4"-

dihydroxyphenyl)-1,3-benzodioxole-5-aldehyde; cylindol B

M BB Salvia cavaleriei Lévl NETEE}
(Lamiaceae) FRBWJE—FERAMY), |20
T WU, s, Z2AEKT 25 a0,
MR AR50, EGENGE /RS, HEERE
BRI , 75 5T B AVRE IS B et X 501,
M BB B — IR0 HLH WL h B2, H A RElY
AANZGE, BAAPIREE R IERWEE . IEIMIAAN
D0, 7 Il ST BB AR DU R
T3 T ORI, 0 FEFR I T BT S 1 B2
TR 52 BIAH W FE B I ORIE, JRRE 7 B
QAR R TR R SR TGS
W 50 AR AT HET 2R M A R T B I 1 A 1 B
WA G it —BHRR S R H R DU E 1
(25800 IR A, AR TR X B B B ) R
TEPERCT AT DI TRGER LR R 05, TS PEER
3L B3] 11 MEEY, 3% &N 1,7-bis-(4'-
hydroxyl-3'-methoxyphenyl)-5(R)-methoxyhepthan-3-
one (1), ZJ&MH A (gingerenone A, 2). JiJLAHE
( 3,4-dihydroxybenzaldehyde, 3). XJ #2230 H 1%
(p-hydroxybenzaldehyde, 4). oresbiusin B (5). £
1% 7 B (rosmarinic acid, 6). bis (2-ethyloctyl)
phthalate (7). cylindol B (8). 2-(3'4-—$5%435)-1,3-
HHBUA -5- 1% [2-(3" 4 -dihydroxyphenyl)-1,3-benzodioxole-
5-aldehyde, 91 7K H [ % B% 1 (benzyl-B-D-
glucoside, 10) 1 1H-indole-3- carboxaldehyde (11).
Hob &1 f 2 AEEZBNEY, a1 A
WE, e ARBREERR. HE P hHIENT
ik, RIALEY 1A 2 BRI RE . PR
SRR A A A ER . HAMEE) 2 3 X Al 5L
2R R I A A R
1 NS5

Agilent 1100 = R08AH (LA (GEE 2R 2
#]); Hungpu C18-AQ (2) & filF: (250 mm X
10 mm, 5 um); Hei-VAP Digital G3 Jig#% 2% kK AX (f

Heidolph A 7] ); INOVA-400 MHz, WIPM-500
MHz, INOVA-600 MHz #ZRi34RIC (£[FH Varian
AT ZF-1 =AM CRig ) RIATIACE
BHEARATD; ME204E/02 HLFH i A it
Mettler Toledo /A %]); DLSB-5/20 fIGIR ¥ HIAE I
F CBMEIR THERAFD . HEEERE (60~
80, 300~400 H, &G D HERERK
HELRER K EARARD: AiGHE., UH
B [5F AL REOR (R FIRAR] HAbRY
RAATal, ACHERAIK . MH RizEESRE (B
AVRFARARD: IREGRIKFE (3&E Thermo
AFD; MEEEFRM (EE Thermo A w]): KIS
LWL (Beckman AF]); &k K4S (EigEH AL
THMRAE ) HFHMRSRME Pseudomonas
solanacearum - 77 R, I MR R Clostridium
perfringens KT # Escherichia coli H%#5 5.
Pseudomonas aeruginosa ~ 4 ¥ 85 %) Bk
Staphylococcus aureus VA AG ¥ ZFHIFT B Bacillus
subtilis (W H AL 5 AL BB AE M HEARB TR ) o

SN R AT 2020 4 8 A RE T 5N Al
T EBHEL T8 R . 2R AN A 51 BH 117 24 A ) Il
I3 R e NIRRT 5% 8 N R TR LR R )&
TN B S. cavaleriei Lévl, #r4 (20200802)
TRAFT B T EREEBE R IR P SR % .
2 7%
21 BRSNS

PN B BT 4 5 20.0 kg, KRS A 95%(1
LB IR HRE 2 U0, BRIR 2 h, W FRIR 4e 5 AR B (1.3
kg)o RE MR GE DS, P& k-1
(120,51, 151,155,001 ARG, &
TLC #)= i il & 9FJa, 8] 7 M) (Fr.
A~G). BN HATYIE DR TEESE, @i
R B TR Je M % 4 1) MIC B, &5 R R
Fr. C B —EHH B #E— 2P H Fr.C (103.5
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g) G RAMEERAE IS 2, LL 40%~100% HF A
FEdeii, FIA TLC A& 9 3 mAH E B sy, 152
8 NH > (Fr. C1~C8). Fr. C1 & IEMIRERH: (i,
PA=S I BE-FEE (20 0 1~1: 1) BpEwem, Hdr,
Fr. C1-3 AANEMINTH, FRKEESLEY 11 (857
mg). Fr. C2 & IEAHRERAE (3, A= H k- i
(40 D 1~1: 1) BAEEBEML, HrhE) Fr. C2-4 #—
2 HPLC 4ift. (HEE-/K 50 : 50) 53 31tL& 7
(7.6 mg); T Fr. C2-9 £ HPLC #fifk, (HE#-7K 40 :
60) JEEb &Y 10 (23.1 mg). Fr. C3 L IEMHEER
A, DL (50 0 1~1 1 1) B
i, A Fr. C3-2 A& IEARERAE (3, DLA
HEE-PIEE (30 1~10: 1) BEEEREN, F4 HPLC
aift, (HEE-7K 60 :40) ERMEEY 1 (53 mg) Al
2 (52 mg); Fr. C3-3 A4iMmbriftba 4 (15.6
mg), HEZRR—P% HPLC 4ift (ZJE-
K 25:75) ERNWEY) 8 (46.7 mg); 1M Fr. C3-5
ZEE LH-20 el (=& The-FEE 1: D, H&
HPLC 4iifk, (FHEE-/K 57 © 43) JafBtbat 3 (32.6
mg). 5 (279 mg) A9 (133 mg). Fr. C5 £ IEAH
RERC A, DAL= B HEE (100 0 1~1: 1) B
B, P i Fr. €5-2 24 HPLC 24k ( 2 J15-7K 50
50) JafFEMEE 6 (50 mg).
22 HEY1HUFEHE

WA 1 2 Spartan BTG H R G, &
R KI % gaussian 16 (1) b3lyp/6-31(d)FEHHEATHI G
ht, WETCEMG, SR 5H gaussianl6 [
b3lyp/6-31+(d, p)XEdHidT NMR 115, 5304
FARIEAK[(Sb)m] (S NARBIERL AR,
m NFEE, b NEEE) BIEEIRS 2 NMR hF
TR, FREE S5 A 1 s S BdE T
WA 1 ST REMEE . ok, b To s
JaHIFI % gaussian16 f b3lyp/6-311-+(d, p)FEdlit
AT HL T IH — A4 Celectrostatic circular dichroism, ECD)
W, BRIREHEZ SpecDis #A4-A: UG A, H
5EY 1 MREIE 3 (circular dichroism, CD)
BT ELf e A P A R R
3 HHETE

WA 1: B EHPIREAER, 57T . [a]y-8.1

(c0.03, MeOH); UV A" (nm): 250 (3.52), 278 (3.67);

IR v > (cm!): 3429, 2917, 1705, 1604, 1515, 1453,
1363, 1272, 1154, 1034, HR-ESI-MS &.540 F 5

W& m/z 387.180 2 [M—H]" (it AH CxnH70s,

387.1814), 454 ID-NMR i E#EEY 1 K59
TN CuH0s, AFIE N 9. 7£ 'TH-NMR (600
MHz, CDCls) ## (& 1) %3] 2 41 ABX Jli 15
5 [0u 6.70 (1H, d, J= 1.8 Hz, H-2'), 6.64 (1H, d, J =
7.8 Hz, H-5"), 6.55 (1H, dd, J = 7.8, 1.8 Hz, H-6'), L\
& 6.72 (1H, d, J = 1.8 Hz, H-2"), 6.65 (1H, d, J= 7.8
Hz, H-5"), 6.57 (1H, dd, J=7.8, 1.8 Hz, H-6")], 3/}
HAREF 755 [0n 3.77 BH, s), 3.78 (3H, s), 3.20
(3H, s)], 1 MEHEES [ou 1.68 2H, m)] Al 1 A
RIS S [on 3.60 (1H, m)]. 3C-NMR (150
MHz, CDCly) 454 DEPT i BoRiztb &904 22 4
Wefs 5, HPhads 2 MRARES (6c148.9, 148.9,
145.7, 145.6, 134.7, 134.0, 121.7, 121.7, 116.1, 116.1,
113.1, 113.00, 1 MEMBEEES (5c211.5), 24
IS S (0¢57.1,56.3) LUK 5 NEHIEE S (5¢
48.2,46.4,37.0,31.9,30.3), it xHLAEY 1 1) Bk
BARHAT 07, RIS A 20495 E 3R A A .
M P 2 B S Z2 R A 2 AN AN B R AL &
YRR TR, B4, (eI e R T
1N A SRR ] 3 — P a8 T 2D-NMR 3 Bl (HSQC.
HMBC F1 'H-'H-COSY, K 1) XHb&4 1 (°F 1
GERIHEAT T . 7E 'H-'H-COSY i (| 1) th,
TE1E Ha-4/H-5/H,-6/Hy-7 fHRAE 5, 454 HMBC i
(K 1) # H-1,H-2, H-4 f1 H-5 5 C-3 (§c211.5)
LK HAERES C-5 (0 77.9) FREMMKES, £
B R A (3% 8 B S- VAR Pike-3 B . thah, 7E
HMBC K, H-1'. H-6'LA K% H-1". H-6"73 55
C-1 (6c30.3) F1C-7 (6c31.9) #=%, H-2 LLK H-6
43S C-1" (5 134.0) FIC-1" (5¢c 134.7) %,
P A L2 99 5 C-3' (5 148.9) Al C-3" (5 148.9)
X, FEGHED 1M TRE, P
EH TS ILE 1. Rk nra, EY 1 dont
FRIAE 2 FETRE, B 5SS AN SR, #E—bamid i ik
TTWRVEAL A R 1T 55 DL S DPAH MR b (2D,
4t4 ECD tHE R (F 3), MIfi#fE THEY 1
XA 7 A SRCEE 205170, | I 48 58 4 1,7-bis-(4'-
hydroxyl-3'-methoxyphenyl)-5(R)-methoxyhepthan-3-
one. 2R N | M EY, R NREFEEW R,
&Y 2 %5 A SE R W3R 1.

tEY) 3: s (HREE, mp 155~157 C,
ESI-MS m/z: 137.1 [M—H] . 'H-NMR (600 MHz,
DMSO-de) 8: 9.65 (1H, s, H-7), 7.23 (1H, dd, J = 2.0,
8.0 Hz, H-6), 7.20 (1H, d, J= 2.0 Hz, H-2), 6.85 (1H,
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£1 1L&4 170289 'H-NMR (600 MHz, CD;0D) #01 13C-NMR (150 MHz, CD;0D) #{iE
Table 1 'H-NMR (600 MHz, CD30D) and *C-NMR (150 MHz, CD30D) date for compounds 1 and 2
, 1 2
RAL Jc on oc OH
1 303 2.71 (2H, overlapped) 31.1 2.74 (2H, td, J= 7.8, 1.8 Hz)
2 464 2.71 (2H, overlapped) 427 2.80 (2H, td, J= 7.8, 1.8 Hz)
3 211.5 202.8
4 48.2 2.48 (1H,dd, J=15.6,54 Hz) 131.7 6.04 (1H, d, J=15.6 Hz)
2.65 (1H, dd,J = 15.6,7.2 Hz)
5 77.9 3.60 (1H, m) 149.3 6.86 (1H, dt, J=15.6, 6.6 Hz)
6 37.0 1.68 (2H, m) 35.7 2.46 (2H, m)
7 319 2.50 (2H, m) 35.0 2.64 (2H, t, J=7.8 Hz)
5-OMe 571 323(H,s)
1’ 134.0 133.7
2’ 113.0 6.70 (1H,d,J=1.8 Hz) 113.0 6.70(1H,d,J=1.8 Hz)
3’ 148.9 148.8
4’ 145.6 145.8
5’ 116.1 6.64 (1H,d,J=7.8 Hz) 116.1 6.64 (1H, d, J="7.8 Hz)
6’ 121.7 6.55(1H, dd, J=7.8,1.8 Hz) 121.8 6.55 (1H, dd, J=17.8, 1.8 Hz)
3-OMe 563 3.77(3H,s) 56.3 3.77 3H, s)
1" 134.7 134.0
2" 113.1 6.72 (1H,d,J=1.8 Hz) 113.1 6.72 (1H, d, /= 1.8 Hz)
3" 148.9 148.9
4" 145.7 145.7
5" 116.1 6.65 (1H,d,J=7.8 Hz) 116.1 6.65 (1H, d, /J="7.8 Hz)
6" 121.7 6.57 (1H, dd, J=7.8, 1.8 Hz) 121.7 6.57 (1H, dd, J=17.8, 1.8 Hz)
3"-OMe 56.3 3.78 3H, s) 56.3 3.78 (3H, s)
o) Q/ o 07
O 5 "O\ /\O/
HO OH HO OH

dc (VHEHE)

250+

200-

150

100

50

'H-'"H COSY —
HMBC

1 L&Y MUFESEHREEER 'H-'H-COSY 1 HMBC X155
Fig.1 Chemical structure and key 'H-'"H COSY and HMBC correlations for compound 1
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Fig. 2 3C-NMR chemical calculations for the two possible C-5 epimers and their DP4* probability analyses for compound 1
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1.8 —Exp. ECD of 1
Calcd. ECD of 5R

345 395

Ag

3 &1 WMREFITE ECD
Fig. 3 Experimental and calculated ECD spectrum of 1

d, J= 8.0 Hz, H-5); '3C-NMR (150 MHz, DMSO-ds)
J: 190.8 (C-7), 153.7 (C-4), 146.3 (C-3), 128.1 (C-1),
125.0 (C-6), 115.5 (C-5), 113.7 (C-2). VL EFHES X
BRI IE A —FS, SR AY 3 MR LA .

WAEY) 4. Ak (FEL, mp 104~107 C,
ESI-MS m/z: 121.5 [M—H] . 'H-NMR (600 MHz,
CD;0D) §: 9.79 (1H, s, H-7), 7.80 (2H, d, J = 8.4 Hz,
H-2, 6), 6.94 (2H, d, J = 8.4 Hz, H-3, 5); '3C-NMR
(150 MHz, CD;0D) 6: 192.9 (C-7), 165.2 (C-4), 133.4
(C-2, 6), 130.3 (C-1), 116.9 (C-3, 5). LA %3 5 ik
FRIEIEAR — ), U B A 4 X FR IR H

WEYS: FEOHRY), ESI-MS m/z: 387.8 [M—
H] . 'H-NMR (600 MHz, CDCl3) 6: 7.59 (1H, d, J =
15.6 Hz, H-3a), 7.0 (1H, dd, J = 8.4, 2.4 Hz, H-6"),
6.96 (1H, d, J = 2.4 Hz, H-2"), 6.88 (1H, d, J = 8.4
Hz, H-5"), 6.79 (1H, d, J = 2.4 Hz, H-2"), 6.77 (1H, d,
J=8.4Hz, H-2"), 6.65 (1H, dd, J = 8.4, 2.4 Hz, H-6"),
6.26 (1H, d, J = 15.6 Hz, H-2a), 5.33 (1H, dd, J = 8.4,
4.8 Hz, H-2), 3.88 (3H, s, 3"-OCH3), 3.73 (3H, s,
1-OCH3), 3.09 (2H, m, H-3); '3C-NMR (150 MHz,
CDCl3) §: 171.0 (C-1), 167.0 (C-1a), 148.4 (C-4"),
146.9 (C-3"), 146.7 (C-3a), 143.8 (C-3"), 143.0 (C-4"),
128.6 (C-1"), 126.8 (C-1"), 123.7 (C-6"), 121.8 (C-6),
116.5 (C-2"), 115.5 (C-5"), 114.9 (C-5"), 114.1 (C-2a),
109.6 (C-2"), 732 (C-2), 56.1 (3"-OCH;), 52.7
(1-OCH3), 37.0 (C-3). LA EE¥s 5 SCikfiiE A —
20, HMEFENEW 5 N oresbiusin B

&Y 6: FEMA, ESI-MS m/z: 359.2 [M—
H]. 'H-NMR (600 MHz, CD;OD) ¢: 7.51 (1H, d, J =
15.9 Hz, H-7'), 7.01(1H, d, J = 1.8 Hz, H-2"), 6.90
(1H, dd, J = 1.8, 7.8 Hz, H-6"), 6.74 (2H, overlepped,

H-2, 5'), 6.67(1H, d, J = 7.8 Hz, H-5), 6.59 (1H, dd,
J=1.8, 7.8 Hz, H-6), 6.23 (1H, d, J = 15.6 Hz, H-8"),
5.14 (1H, dd, J = 4.2, 7.8 Hz, H-8), 3.07 (1H, dd, J =
42, 13.8 Hz, H-7b), 2.97(1H, dd, J = 13.8, 8.4 Hz,
H-7a); 3C-NMR (150 MHz, CDs;OD) 6: 174.6 (C-9),
168.6 (C-9", 149.6 (C-4"), 147.5 (C-7"), 146.7 (C-3"),
146.0 (C-3), 145.1 (C-4), 129.6 (C-1), 127.6 (C-17),
123.1 (C-6"), 121.8 (C-6), 117.5 (C-2), 116.5 (C-5"),
116.3 (C-5), 1152 (C-8"), 114.6 (C-2"), 75.3 (C-8),
38.0 (C-7). LA B 5 SCRARIE He A — 221, s
TG 6 NIRIERFE .

& 7. FOWIRY), ESI-MS m/z: 469.3 M+
Na]*. 'H-NMR (600 MHz, CDCl3) d: 7.70 (2H, dd, J =
6.0, 3.0 Hz, H-2, 5), 7.53 (2H, dd, J = 6.0, 3.0 Hz,
H-3, 4), 4.22 (4H, m, H-3', 3"), 1.68 (2H, m, H-4', 4""),
1.50 (4H, m, H-9", 9"), 1.42 (8H, m, H-5', 5", 11,
11"), 1.22~1.37 (12H, m, H-6', 6", 7', 7", 8', 8""), 0.92
(6H, t, J=7.2 Hz, H-12’, 12""), 0.89 (6H, t, J = 6.6 Hz,
H-10', 10”); BC-NMR (150 MHz, CDCl;) &: 167.9
(C-1', 1", 132.6 (C-1, 6), 131.0 (C-3, 4), 128.9 (C-2,
5), 68.3 (C-3, 3"), 38.9 (C-4', 4"), 30.5 (C-11", 11"),
29.9,23.1 (C-6',6",7',7",8,8"),29.1 (C-9",9"),23.9
(C-5',5"), 14.2 (C-10", 10"), 11.1 (C-12’, 12"). LA %%
5 SRR TE TR AR —E22), MU EAR G T N bis
(2-ethyloctyl) phthalate.

th &Y 8: HEMAK, ESI-MS m/z: 317.7 [M—
H] . 'H-NMR (600 MHz, CD;OD) &: 7.55 (4H,
overlepped, H-2, 2', 4, 4", 6.84 (2H, d, J = 7.8 Hz,
H-5, 5'), 3.68 (6H, s, 8, 8-OCH3); 3C-NMR (150
MHz, CD;OD) §: 170.1 (C-7, 7'), 152.6 (C-6, 6",
148.6 (C-3, 3", 125.2 (C-4, 4'), 123.0 (C-1, 1), 1158
(C-2,2%, 113.7 (C-5, 5", 56.3 (8, 8-OCH3). DL L¥di 5
SRR IE R A, WS e A1) 8 4 cylindol B.

B 9: A, ESI-MS m/z: 257.2 [M—H] .
'H-NMR (600 MHz, CD;0D) d: 9.68 (1H, s, H-10),
7.31(1H, overlapped, H-6), 7.30 (1H, overlapped,
H-4), 6.91(1H, d, J = 8.4 Hz, H-7), 6.86 (1H, s, H-2"),
6.74 (2H, overlapped, H-5', 6"), 5.21 (1H, s, H-2);
3C-NMR (150 MHz, CD;OD) §: 193.1 (C-10), 153.7
(C-9), 147.1 (C-8), 146.6 (C-17), 146.1 (C-3"), 131.1
(C-4"), 130.8 (C-5), 126.4 (C-6), 119.4 (C-6"), 116.2
(C-7), 115.8 (C-5%, 115.3 (C-4), 114.8 (C-2"), 104.8
(C-2). PA EHHE S SClRRoE B A — 2024, s el
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HW0 9 N 2-(3" 4" —FRIKIE)-1,3-FIRA-5-1

WEY 10: mEMARY), ESI-MS m/z: 293.6
[M+Na]*; 'H-NMR (600 MHz, CD;0OD) 6: 7.43 (2H,
d,J=17.8 Hz, H-2, 6), 7.33 (2H, t, J = 7.8 Hz, H-3, 4),
7.28 (1H,t,J=7.2 Hz, H-4), 4.94 (1H, d, /= 12.0 Hz,
H-7a), 4.68 (1H, d, J = 12.0 Hz, H-7b), 437 (d, J =
7.8 Hz, 1H, H-10), 3.91 (1H, d, J = 11.6 Hz, H-6a’),
3.70 (1H, dd, J = 11.8, 5.4 Hz, H-6b’), 3.43~3.31
(4H, m, H-2'~5"); 3C-NMR (150 MHz, CD;OD) §:
139.0 (C-1), 129.3 (C-2, 6), 129.2 (C-3, 5), 128.7
(C-4), 71.7 (C-7), 103. 3 (C-17), 75.1 (C-2), 78.0
(C-3"), 71.7 (C-4"), 78.0 (C-5"), 62.8 (C-6"). VL _E¥#&
R FE A ), e A 10 R
WA T B

& 11: B K, ESI-MS m/z: 144.3 [M—
H]". 'H-NMR (600 MHz, DMSO-de) 6: 12.07 (1H, s,
H-1), 9.88 (1H, s, H-10), 8.22 (1H, s, H-2), 8.03 (1H,
d,J=7.8 Hz, H-4), 7.45 (1H, d, J = 7.8 Hz, H-7), 7.18
(2H, m, H-5, 6); 3C-NMR (150 MHz, DMSO-de) :
184.5 (C-10), 136.9 (C-2), 124.0 C-9), 123.2 C-4),
121.9 (C-5), 120.8 (C-6), 118.2 (C-3), 111.9 (C-7). LA
REEE S SRR E EE A SR, HUEEEY 11
A 1H-indole-3-carboxaldehyde.
3 HIEEMENR

Gy AEEUE R MIES P solanacearum. 7S,
JEBAR B C. perfringens~ KIWGHFFH E. coliv HZkB
B P aeruginosa~ &3 EHIEEKE S. aureus LA
KMAGEZEHUN R B, subtilis 5 W AR IEAT 36 DI,
SR AR DA 2 R R R 0 78 AN P ) s /N A0 B AR R
(minimum inhibitory concentration, MIC), &M
il 3 ¢, S VD AR J9BH X IERT, 25 SRR,
WA 1 XERREI R . 7 IR A B Y
MHER, MIC N 71.2 pg/mL, &9 2 X HHiE
BB PR A . AR AT R R AR
FFHIEF, MIC A 77.6 pg/mL (3£ 2). L&
3~ 11 % FIR B ade B R 20 W SR AR A 1
4 e

AR RS RIS G ER ) T 20,
Tl 3 BS Al T Bovt S B B2 U R e v
YIBUHATI S, BE1R3) 2 A BA W RAREE TR
LWREBMUEY, HPEW 1 oEay, e
Y2 HENETEEHEY T 5 515 2], Ak, X
RHE KM R B EEY) P EA 2R R, R

R2 LEYREEMEER

Table 2 Antibacterial activities of natural compounds

. MIC/(ug-mL™")
Bk

1 2 HHEDE
AR R A 712 77.6 0.097
PR T 712 77.6 0.097
KIGHFE >100  >100 0.097
2 B L A >100  >100 0.097
SO A BRI >100  >100 0.097
il B 2 AT T >100 77.6 0.097

Rz SRS Bage b, T e AR IR

AL N HE IR AR 4 0 1 1) (R =LA DL S 5 7

Ao Horp, ARSZISHGERIEY) S A6 AR IR

K g misAer e, TR EY) 6 CRIEFIR)

NSRRI Z M B MR REE S, BTN R B

YA RIE, PR T BRI THE

AP 1A 2 BRI RARHERT A B . AR YR AR

OAAR P WA BAT AR VA SRk L 22 FEPE A Ry

m B HEN e BOZE A K B 2R S YIAAAE .

SRR, AR RSCER TR, B B E A

PIRBL R FT T ROT e 5 b S A Rk

WEYAE—E A, Bk, T2,

W VR MR RO I & AR AL, IR ] B

BB BT TR 1 ) B R A SR R AR, B9 R

H YA o> 2R SR B S
HBEAR ALY ERARELEF LY R
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