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Antibacterial activity screening of 10 Chinese herbal
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Abstract: To investigate the in vitro antibacterial activities of 80% ethanol extracts from 10 Chinese herbal
medicines against Pseudomonas aeruginosa and its resistant strains, the drug-resistance spectrum of 7
P. aeruginosa stains isolated from the clinical sputum samples was determined by the Kirby-Bauer (K-B) method.
The dried powder of the collected 10 Chinese herbal medicine samples were extracted with 80 % ethanol and the
solvent was evaporated under reduced pressure to get the Chinese herbal medicines ethanol extracts. The ethanol
extracts were suspended in deioned water, then petroleum ether, ethyl acetate, and n-BuOH were used to extract
successively. The activities of each extract against P. aeruginosa were screened of inhibition zone diameters (IZDs)
by the agar-diffusion methods, and the minimum inhibitory concentration (MIC) and the minimum bactericidal
concentration (MBC) were further determined by serial microdilution method. The data showed that of the 10
Chinese herbal medicines, the ethyl acetate extracts from Mallotus philippensis showed the most active against
Pseudomonas aeruginosa and its resistant strains, with IZDs ranging by 10— 17 mm, and the MICs and MBCs
ranging by 0.125—0.5 mg-mL-!, respectively. The activities of n-BuOH and water extracts were slightly weaker,
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whereas the petroleum ether extracts showed no activities against P. aeruginosa and its resistant strains. The ethyl

acetate extracts from Garcinia cowa, Calophyllum polyanthum and Euphorbia lathyris, together with the ethanol

extracts from Croton tiglium, Podocarpus macrophyllus and Cinnamomum cassia showed slightly weaker activities

against P. aeruginosa and its resistant strains. The n-BuOH extracts from Calophyllum polyanthum, ethyl acetate

extracts from Euphorbia lathyris and ethanol extracts from [llicium majus, and Curcuma aromatic all showed no

activities against P. aeruginosa and its resistant strains. We could made a conclusion from those data that the ethyl

acetate, n-BuOH and water extracts from M. philippensi. Arg had effective antibacterial activities against

P. aeruginosa and its resistant strains, especially the ethyl acetate extracts showing the best activitity, compared

with the others extracts,whereas the petroleum ether extracts showed no activities against P. aeruginosa and its

resistant strains.
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Table 1 Drug sensitive test result of 7 resistant strains
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Table 2 Inhibition zones diameters of 10 Chinese herbal medicines extracts in vitro antimicrobial activity (mm)
iR ATCC PA PA PA PA PA PA PA
Name of species 27853 135 216 276 281 291 314 319
/NHFETE-P Garcinia cowa-P 14 9 — 12.5 95 9 9 9
NHEH-E G cowa-E 8.5 9 — 12 17 13 9 —
/N ERE-B G cowa-B 11 9.5 — 8.5 13 10 9 9
MERPANT N ) 10.5 12.5 — 15.5 15 11 9.5 10
Calophyllum polyanthum-E
TEFA4LJE 7P 9.5 10 — 14.5 9.5 8 11 9.5
C. polyanthum-P
R4 E5E-B — 8 — 15 — 13 — 10.5
C. polyanthum-B
Ll T-E 9.5 10.5 10 14.5 11.5 9 10 9
Euphorbia lathyris-E
L &-E  Croton tiglium-E 8.5 10 8.5 13 9 12 10 9.5
P An-E 12.5 9 — 15 13.5 11 12 11.5
Podocarpus macro-phyllus-E
M E-B 8.5 13.5 — 13 14 10.5 95 12.5
Cinnamomum cassia-B
#4:-E Curcuma aromatic-E 15 — — 16 15 11 — 11.5
M- — — — — - - - .
Mallotus philippensis-P
FIMELS-E M. philippensis -E 15 18 16 16 15 10.5 14 15.5
FIMELE-B M. philippensis-B 16 13 12 15 12 — — —
HIBELE-W M. philippensis-W 14 15 — 14.5 13 — 11 —
KINM-P  Hlicium majus-P — — — — — — — —
KINM-E I majus-E — — — — — — — —
KINM-B I majus-B — — — — — — — —
IKWHME-E  Adina rubella-E 14 12 10.5 — — 13 11 —
e 7 BCHMRE; P fhElE: E. LRRABRZE: B IETEEE: W KE.
Note: “—” No inhibition zone diameters; P. Petroleum ether extracts; E. Ethyl acetate extracts; B. n-BuOH extracts; W. Water extracts.

B 711 AR R 2% A M TR ) T 24 4 BT R A 1
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BT, AT XSS 10 B 5 24 4 EC X
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10 A2, ORRE S8 Y R £ TR )22 X 2 A L
AT 11 410 1 2050 R WD S A0 T At 5 1 2% B2 ARG At v
245, UG #E— 008 BB R B PR AL RS . M
RS AE 9K Ly T B A AR A O, R R TR B 4
WO AN A ( Mayank et al, 2013) ; MANMEPLR
1k Mohammad et al, 2010 Priil % 4 . Giuseppe
etal, 2011) FIFiE 4L (Muhammad et al, 2009 ) 4§
J5 HAA —E ROR AR RTESUR 1, BT A Syed

etal (2009) i i PSS S BCHS — b B8 73 %o 1t
T 7 B 3R R HH A A T A ) BT TR AR G 1 A TR AR
TR, T A 2o {15 B B B ) A A P B HE 3 M 43 a8 R
DLHRGE . 252555 (2007 ) BFoE BRI KGR R 5 LR
PR FHAG D (R ) o A R L TR A R, R B Sk R A1
SLALURER 9 i B AR E T rh R 2 S AE KB
YU W 4RE (E &85, 2014; Francisco et al, 2013),
P& 7R AT DL NER A FH 25 7 T R PR v 5 245 () B T T
PEo MRAEABIFEE R, 8t g — 2038 B s M
MR 24 rh A 30 %68 il 2 BB T A R0 i Ak 2 1A
SRy itt—2D R L S B A FEKE FH A % MM o 1
BRI — 2 i R .
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Table 3 MIC of 10 Chinese herbal medicines extracts against PAS and its resistant strains (mg * mL")
G ATCC PA PA PA PA PA PA PA
Name of species 27853 135 216 276 281 291 314 319
/NHETE-P - Garcinia cowa-P 0.5 na 4 na 1 1 na na
/NHER-E G cowa-E 0.5 1 2 1 0.5 0.5 4 1
NHEF-B G cowa-B 1 4 2 1 2 4 2 na
VH R4 JE 7P na na na na na na na 4
Calophyllum polyanthum-P
LR 5E-E 1 1 0.5 0.5 0.5 0.5 1 1
C. polyanthum -E
VR4 E 7B na na na na na na na na
C. polyanthum -B
ZERET-E 2 2 2 1 2 2 2 1
Euphorbia lathyris-E
EE-E  Croton tiglium-E 2 4 4 2 na 4 2
T FA-E 0.5 0.5 0.5 1 0.5
Podocarpus macro-phyllus-E
A E-B 4 4 4 1 4 4 na 4
Cinnamomum cassia -B
A HELE-P na na na na na na na na
Mallotus philippensis -P
HHHESE-E 0.5 0.5 0.5 0.5 0.5 0.125 0.5 0.5
M. philippensis -E
HHESE-B 1 na 1 2 4 2 2 2
M. philippensis -B
FHRELE-W 2 1 2 2 2 1 4 4
M. philippensis -W
Hi4:-E na na na na na na na na
Curcuma aromatic-E
KI\A-P  llicium majus-P na na na na na na na na
KI\A-E I majus-E na na na na na na na na
KI\A-B I majus-B na na 4 na na 4 4 na
IKWHME-E  Adina rubella-E 1 1 0.5 1 0.5 1 0.5

e “na” FRTE 4 mg e mL BIREERAE T, WAMBERCR. TH.

Note: “na” means no effective antibacterial activities at the concentration of 4 mg * mL . The same below.
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Table 4 MBC of 10 Chinese herbal medicines extracts against PAS and their resistant strains (mg * mL")
kS ATCC PA PA PA PA PA PA PA
Name of species 27853 135 216 276 281 291 314 319
/NP Garcinia cowa-P 2 na na na 2 4 na na
/NHEF-E G. cowa-E 1 4 4 1 2 na 4
/INFESE-B G cowa-B 4 na na 4 na 4 na
VE G4 )R Fe-P na na na na na na na na
Calophyllum polyanthum-P
LR F-E 2 4 2 1 2 2 4 4
C. polyanthum-E
VEFE 4 E7E-B na na na na na na na na
C. polyanthum-B
#Eh7-E na na na na na na na na
Euphorbia lathyris-E
BE-E Croton tiglium-E na na na na na na na na
T PAS-B 1 4 4 2 2 2 4 1
Podocarpus macro-phyllus-E
P H:-B na na na na na na na na
Cinnamomum cassia-B
g sE-p na na na na na na na na
Mallotus philippensis-P
HIIRSE-E 1 1 1 1 1 0.5 1 0.5
M. philippensis-E
HBRSE-B 2 na 2 4 na 4 na 4
M. philippensis-B
FHRRESE-W 2 4 2 4 na 4 na na
M. philippensis-W
f4:-E na na na na na na na na
Curcuma aromatic-E
KI\A-P  Hlicium majus-P na na na na na na na na
KINA-E I majus-E na na na na na na na na
KINA-B I majus-B na na na na 4 4 na
K¥H§-E  Adina rubella-E 2 4 4 2 2 2 2
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