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W OE. B R ZGHE Y) BTE A 7 G TR SR ) A S i 80% L BEVS IR N 95% L1 R £ LA
# 23 Fhrh RE 25 B4R B, SR BRI ) e 410 R A, P e VAR 55 R B3 L R 1 o I A T
% (minimum inhibitory concentration, MIC ) il £ fik 7% P& ¥ /& ( minimum bactericidal/fungicidal concentration,
MBC/MFC) , 3 5E 1 S BT I IR 4 Bl DL R AR AR SN TG 1 . S5 RB I 588k Tk s e 5% 9
Tofr v 55 2 06) 4 5 € A 4 R T AT 5 A0 TR TG 1, L MIC/MBC B BR A B A& 12.5 mg - mL!Ah, HA#ERAE
0.09~3.12 mg » mL"' Z ] T 74K RELLH GV A5 5 v 5 24 0 ) 3 R o0 ML 77 A e s 41 7 0 P, 3L MIc/
MBC {HTE 3.12~12.5 mg - mL"' Z [0 IR T HOE ARISE 13 Fp i B 253 K358 45 A BOom R B i %
H MIC/MBC fE7E 0.09 ~6.25 mg - mL" Z [A] ; /\ A 5T AR BB 5000 703 06 2, H MIC/MFC {H7F 0.78 ~
12.5 mg « mL" 2Z[H] o 23 e 2 A0 40 B IR PR, U T TR R ALHL Ve N B 2 TR
IR R T A B 5P T T R A A A T P, B ) S B T T {Hﬂﬁﬁﬁﬂlﬂxﬁl%T
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Screening of antimicrobial activity of 23
Chinese herbal medicines in vitro
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Abstract; In order to investigate the antimicrobial material base of Chinese herbal medicine and screen the active ex-
tracts, 80% ethanol cold soaking and 95% ethanol reflux extraction were used to prepare the extracts from 23 traditional

Chinese herbs. The agar diffusion method was used to measure the inhibition zone diameters (1ZDs), the minimum
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inhibitory concentration (MIC) and minimum bactericidal / fungicidal concentration( MBC/MFC) were measured by the
microdilution method to determine the in vitro antimicrobial activity of the extracts against four common clinical patho-
genic microoranisms. The results showed that some of the 23 ethanol extracts had strong inhibitory effects, among which
nine species like Callicarpa macrophylla, Flemingia philippinensis and Agrimonia pilosa extracts showed stronger inhibi-
tion against Staphylococcus aureus. The ranges of MICs/MBCs were between 0.09 and 3.12 mg - mL", except for a small
number of strains with the MIC/MBC at 12.5 mg - mL". The extracts from five species like Flemingia philippinensis ,
Campylotropis hirtella, and Entada phyaseoloides showed stronger inhibition against Pseudomonas aeruginosa, the ranges
of MICs/MBCs were between 3.12 and 12.5 mg - mL". The extracts from thirteen species like Callicarpa macrophylla,
Senecio scandens and Piper wallichit showed stronger inhibition against Escherichia coli, the ranges of MICs/MBCs were
between 0.09 and 6.25 mg - mL"'. The extracts from Illicium verum showed stronger inhibition against Candida albicans ,
the ranges of MICs/MFCs were between 0.78 and 12.5 mg - mL™". Generally, the ethanol extracts from 23 traditional
Chinese herbs showed good antibacterial activities, especially Flemingia philippinensis, Campylotropis hirtella, Entada
phaseoloides , Illicium verum and Dioscorea bulbifera showed a broad spectrum of antibacterial activities against Staphylo-
cocus aureus, Pseudomonas aeruginosa and Escherichia coli. Their fungicidal effect was weak, only Illicium verum showed
inhibitory effect on Candida albicans. In addition, extraction temperature, time and solvent concentration affected the ex-
traction rate and the activity of extracted drugs, with hot extraction slightly better than cold extraction.

Key words: traditional Chinese herbal medicine, Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa,
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Candida albicans, in vitro antimicrobial

H 1943 458 5 R W H T IR DOk, bk 2 X
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,2011) , $EGeIT, 30 [ A 4 B 5k A 250 T
MPERNA L 8 TN, AR Lk KRR
R ™ B R 2 — (R R X BT, 2014)
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T 2P IR AN R A5 ok b R A,
HEPT A R 24 1) B2 48 il 4 BRI 2 1 X
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2 X FHUR A KRR e, LA 32HL,
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YRR AR, FF 22 R v 28 X fife e 440 T 1t 24 1 3
— M, RO — R A SRR

W R 2l 7 M AN BT T T T A O g [ AR SC

HRAH CHE e £, Hean, PEA S0 b B 2 B
I TR BEFT B 9% P (Ma et al., 2010) &2
TP E W R 71 TG F (Wang et al.,
2016) FIR VY 7 BE ¥ AF i i 32 JBOH 410 1 1 M 1Y
fiiiiE (El Wahidi et al., 2015) , ¥ &% 45 Bl & i) o &
25 Z P IS ) 5 DN SR R 45 5ROk, 1 2 v
B2 HA )R Y BB E E, Horh B2 X
=2 [ B T 0 P i T 2 TR T PN LA

AR PR A ZH Wi 3 AR, R B A R AR 4G A
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h FHRBEA LY G RS 1S FHE AR, I
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BRI PR 5 UL Y 4 Fh B0 B, B 48 8 60 4 4 BR
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(PA, Pseudomonas aeruginosa) . K% # (EC,
Escherichia coli ) | Moo S 2R ( CA, Candida
albicans) PIARUETR . XF 10 BRI H 42075 AR 4 o 60 3
% Bk 4 ( methicillin-resistant Staphylococcus aureus
MRSA) 10 H4H ¢ B 5 1 Tk 245 7 0 8 bk 1 8
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TR A B 470 2 TR TR 24 TR A R 24 1 591 222 A% 200 R T
ATERE, SR —E NS %,

1 Mo

1.1 &k

P TR AR . 4 B8 8 A BR R ( ATCC25913
ATCC25923, ATCC29213 ), #i & & . il
(ATCC27853) \ KA Ay i ( ATCC25922) | I A&
PEH (ATCCY0109 ATCCSC5314) ¥ [ B W [
2l i A= 0 o) o R A T TR 24 TR AR T PR ARV AR
B0, 7 45 5K B ( MRSA 15, MRSA 23, MRSA 40,
MRSA 82 .MRSA 98 MRSA 166 ,MRSA 181 ,MRSA
187 .MRSA 202 \MRSA 747) 4 315 B0 B it 245
(PA 11,PA 109, PA 129 PA 238 PA 238 PA
250 .PA 283 PA 294 PA 307 .PA 314 PA 319) .
P02 Bk B it 25 7 (CA 100, CA 152 CA 592 CA
632 .CA 649 .CA 953 CA 956 .CA 819) , ¥l ii #B
X R B A R [ 2 2 I DR A 0 S 6 25 AR o
I PR ERE SR e SR AR A rh i 15 3], &l B A4
ALY E
1.2 EFEMIKF

B IR LR 25 848 A . M-H ( Mueller-Hinton ) ¥ jig
MR R IR (5 5 & BHE G A ARG R A
ALt 5 20131021 ,20130314) VM5B B (AL
PR PR A BRA AL LS o 150112) ik
W IRKEFREL (F B R A B AR A BRAF],
fit5 8 20160217) , B 2 258U (R E 24 5
A A BRIt ) o SEER T TR R (I A
BB rh i) (R 1),

RF) . LA ( DMSO, 3 Hr 4l A 22 B 1l
e (R AL FA R A 528 20151009)
2 OB (AR AL B A BR A )

2 F&

2.1 HEREHH &
B 23 b R 25 3T ORI , SR V& 18 R ER (e

W%, BBl 25 M BRI 4y, B — 10 40 g, 1R IR .
JeH 80% LR L 3 WK RIS — R 7 d, %6 K 4~
5d, 5= 3~4 d; FHHNZD A uE, ek 7% Kk
140 C FIE R, A HRE SRR, M
IV 46 95% Sl 4 3 W, BPSS —K 2 hh,
B W1 h B =L h FRONZ S A iR e 25
RAL 40 C I, A IR E 15 BRI,
RETHRE TR, &H.
2.2 AiHFAE KR &

9 FREL 50 mg MUZ54i=°F T (2 mL) EP 45
H A 10%DMSO 15 R Bl i 351, #7235 11 254
VA, FEAB Ve TAE & BN A K B A B ER K, fic vk
BES 50 mg - mL7 2V, BRIV < B TR R S5 R T SRR
iR EE b A ] M-H 3R RR S R  HE VR A
IR, & T 35 CHEEAR TR F 20 h, R 0.5 5
27 FG L i3S A VR BN 1.5%10° CFU -« mL!,
ELTH 40 M B S 1.0 10° CFU - mL?, JH T
15024 1y IR P R BB B RIS T S A B B L 4 A
300 f5 R B 5% 10° CFU - mL™", EL& 100 f5 7 B
A 1.0x10% CFU « mL™, FH 7 e I 58 46 8 ( MIC)
FR AR B B (MBC/MFC) AU E |
2.3 RAMIIEEERTE
231 AR BOEM Z WA B LTI
BIRVARAT b 6 mm FLASH , A PRI ST
5L R Ja AR 28 0 A Tk R 1.5 % 10°
CFU - mL' MR B 51 1k T M-H R P4, &
H WA E K 1.0x10° CFU - mL™, &4 T YR %
IR P b &5 TR AL A 50 pL ¥ JE 50
mg - mL7 25, 25 W A A5 U LA, BRE T AR
A 35 CIEIRA P REFE 20 h, A O 40 5 B Y
FLAR M3 ROFAT S5, BOF-S41E AR 6 24 B 243K
677 1 R < 170 1 BBl < 10 mm Hy T 24 01 TG 30 7 AR
FH 510 mm MR FEHUE; 11 ~15 mm NP EHUK,; =
16 mm & BEBURR, SA (PA I CA 3 & 24 B0
IREE IR TE DL R 2 3R 3 MR 4, buA: R A& 18 LA
PR Fl 5256 % AR i ( Clinical and Labora-tory Standards
Institute, CLSI) YE R#riE .,
2.3.2 MIC #= MBC/MFC #9ml & % ik i W A 35
FRIEAT LA Bk HLAAR S5 2P R 2 B SR (4 R
4 2016) .
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Table 1 Basic information of 23 kinds of Chinese herbal medicine
2y B ALY TR HEH
Chinese herbal medicine Family Main chemical composition Main pharmacological action
PRI R} TR i BT k1L BB
Callicarpa macrophylla Verbenaceae Flavone, condensed tannin Hemostasis, antibiosis
BA EEa R KT 26 R MR =il 1Ak X I 5 00 L T
Atractylodes lancea Composite Sesquiterpene and itsglycosides, polyacetylene, Influence on blood sugar, antibiosis
triterpene , steroids
Ligpia HFk 2 KL B R K LA e K SR T PR UM B
Dendranthema indicum Composite Phenolic hydroxyl flavone and its glycoside Antihypertension, antimicrobial, antiviral
THOE Eapes B (A R S AR A B R U PR E R
Senecio scandens Composite Flavone ( meletin, isorhamnetin) , alkaloid, Antibiosis, anti spirals
phenolic acid
Tk ISk W (2R R R ) AN FER PIREUR SURIREAY SR
Flemingia philippinensis Leguminosae I ff§ 2 Antiinflammatory, analgesia, antipathogenic
Flavone ( prenylated flavone ), volatile-components,  microorganism, antioxidant
coumarin, steroid
F i &2 ISR EAS) S eSS EUREEn R (AN i
Dolichos lablab Leguminosae  Protein, carbohydrates, steroids, glycoside Antibiosis, antiviral, antitumor
AR ISk A B (O L SR BT ) USRI AE 10 R G M ) TR TR
Sophora tonkinensis Leguminosae  Alkaloid, flavone( prenylated flavone) =Rt
Antibiosis, inhibition of plant fungi, preven-
tion of rat gastric ulcer
ORI, 2 ISk G/ 1 42 S ] FP I 4 FIIR
Entada phaseoloides Leguminosae  Alkaloid, triterpene, polyhydroxy flavone Relaxing and activating collaterals, diuresis
B SR U1 NDiES BN HUIAT
Albizzia julibrissin Leguminosae  Triterpene, flavone, lignin Tranquilizing and allaying excittement, anti-
depressant
BRAE S2F RN B TR RS U
A. julibrissin Leguminosae  Volatile oil, flavone Calm the nerves, loose, antibiosis
A1 At AU R FHAR BT A Yo il X ML/ INAS I AR PR 18 5 e R v S A
Piper wallichii Rosaceae Lignans and new liposomes, alkaloids, terpenes Ve U 55
Effects on platelet activating factor, acute
liver injury, analgesia et al.
EvAe RS AT P 2 R BT | =i R AR 0T i A P T LR 3
Agrimonia pilosa Rosaceae Simple phenolic hydroxyl flavones, triterpene H LAk B AEH
Hemostasis, cardiovascular and smooth mus-
clefunctions, antimicrobial , antiparasitic
LG IR BER R B BAE R MR PO ER
Cnidium monnieri Umbellifers Coumarin, volatile oil Antitrichomonas, sex hormone like action, an-
tifungal
A AIEF FER AN B REIREURDIR B
Angelica pubescens Umbellifers Coumarin, volatile oil Sedation, hypnotic, analgesic, analgesic,
anti-inflammatory , antihypertensive
iy SRR KRR 0 R LI WG 015 e 605
Sargassum pallidum Sargassaceae Sterol, amino acid, polysaccharide, fatty acid Anti-coagulation, lower blood lipid, blood di-
latant
KELH BeAR B E T I AL B
Myrsine africana Myrsinaceae Tannin, flavone Promoting blood circulation, dispel the wind,
dampness
T W A} B (MR ARRER) gy NI R
Nelumbo nuciferra Nymphaeaceae  Flavone ( quercetin, luteolin) Clearing away the heart-fire andrelieve
fever, antidiarrheal
e ¥ INEERL S R R (S L T ) ok 2 T L A AR A T X AL BE A S
Epimedium brevicornu Berberidace Sterol, tannin, flavone ( prenylated flavone ) BRI AL - Wi

Inhibition of bacteriaand fungi, have an impact
on sexual function, relieving cough, dispelling
phlegm and preventing asthma
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gx1
PRIy B ER AN FEAPEM
Chinese herbal medicine Family Main chemical composition Main pharmacological action
N AR EY aliN TS Xof B =2 T B P I 4 T LA B L T 2 A
Hlicium verum Magnoliaceae ~ Volatile oil, terpenes 3|
Bacteriostasis against gram-negative, gram-
positive bacteria and fungi
w1 EHHR ELIREIEES U PR PO
Dioscorea bulbifera Dioscoreaceae  Flavone, phenanthrenes Antitumor, antiinflammatory, anmicrobial
jEaES PNZE [N Nl e M ZATE AR AT RRK A

Euphorbia helioscopia Euphorbiaceae  Terpenes, flavone, sterol

T EHF FER I T
Citrus medica Rutaceae Volatile oil, flavone
NG ¥y JHEHRE
Garcinia cowa Guttiferae

B (S PSR 1 L) 3 R OO )

Flavone ( xanthone, benzophenone, biflavone)

BRI AR
Inhibition on the growth of Mycobacterium, mild
hypothermia effect on artificial fever rabbits

fifb R A A o R
Antispasmodic inhibition of the heart,
blood pressure

PUBE AW A B0 1 i

Antibiosis, inhibition of non pathogenic protozoa

3 HREAM

3.1 PEGRINENAEE

FHIERE Y BRI 2 P P, 23 T & BEve / #i4
()4 B X 7wk B o TR R 30 R B T 3R 5 PR
(1) X 3 BRFRUE SA, Tk B M BB I = 16 mm
TNy e BEBORR, SR BR B B e B R LM L
o B PEEE NN B ZE 10~ 16 mm
Z AR R U, (2) XARUE EC, $BR
TR 4R REH] GV a2 1 /) i e v Y 4 R
Bl =16 mm Ry B HUS, T HOG A, %
B AR AR R IR L S B 40 B R
FE11~16 mm Z BRIy UK, (3) X Ar i
PA #b VLR AN B 2+ A B8 Bl 7E 10 ~ 12 mm [H] 3%
WA U, (4) XThRIE CA BRI N2,
3.2 MIC #1 MBC/MFC Rl EE4E R

3k X PP B R e A5 5OR bR ME TR MIC Al
MBC/MFC Il 7 25 5 1) 7 356 , 198 B B Pl 265 K ARt
o Y TR 0 TR 2850 5 B S 1) b R 24 000 H K TS 2 TR
PRGN, (1) 4 9 AP B25X) SA A3 BRI
EYE, 73 R SRR A T T IR e e R AL
SURAN AV < N IP2 i R S N N o 3 R O I S
PRUERE (ATCC25913 | ATCC25923 (ATCC29213) [y
MIC/MBC {H7E 0.09~3.12 mg - mL' Z[d] (% 6) ,
X 10 ¥k MRSA 19 MIC/MBC {8 4 91 5 2 12.5

mg - mL-lﬂ\,,ﬂ\:é’?%‘BE 0.09~3.12 mg - mL™" 2 [8]
(RT), (2)FA 5 Fhh Rz Xt PA A 1R s 41 & 3%
P, A T TR R i e N\ T,
X1 Bk bR B ( ATCC27853) ) MIC/MBC 18 7
3.12~12.5 mg - mL'Z (K 6) . X 10 BRI 25 14
A9 MIC/MBC {H7E 3.12~12.5 mg - mL"' Z 0] (£
8) o (3)F 13 P 254Xt EC A 1R 5 19 B 17 1%
PR, R SRR T B Ak, Tk . mk
BB OR4IM A e N\ AT OFER,
TS /NI R BT, X 1 BRBR ME TR ( ATCC25922)
MIC/MBC {7 0.09~6.25 mg - mL"' Z[f] (£ 6),
(4) /\FAXE CA A ARSI B 06 Pk, %t 2 BRbR ME TS
(ATCCY0109 ,ATCCSC5314) MIC/MFC {5 7£3.12 ~
6.25 mg - mL'Z [0 (£ 6) . XF 8 BRI 255 1) MIC/
MFC {E7E 0.78~12.5 mg - mL'Z[{] (£ 9) .

4 ik

LRI 45 R R AR U T TG PR 1
WA ERE R GR R R E R R B
Bh, 25 PR I D, BoA LR i VB DU B
FOC IR 1) Fp RE 25 B0 6 PR b N (R 22
B X7 Bl G 2 A B M AR, TR (R
B G () R (CREFR) AT
(CEBIRL) XF SA [ PA Hl EC YA B UF A G sk
LR 8 22 [ B P T P 2 TR B T A T 4, 2
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Table 2 Results of antibiotic sensitivity test of Staphylococcus aureus

;El:aﬁéii p CZ CFX CFP SCF PIP AM NET TCL VA FOS RA MNO
ATCC25913 S S S S S S R S S S S S S
ATCC 25923 R S S S S S R S S S S S S
ATCC 29213 R S S I S R R S S S S R S

MRSA15 R R R R R R R S S S 1 R R

MRSA23 R R R R R R R S 1 S R R R

MRSA40 R R R R R R R S S S I R S

MRSA82 R R R R R R R S S S R R R

MRSA98 R R R R R R R S S S R R R

MRSA166 R I R R R R R S S S R R R

MRSA181 R R R S S S R S S S S R S

MRSA187 R R I R R R R S S S R R R

MRSA202 R R R R R R R S S S R R S

MRSA747 R R R I I R R S S S S R S

T P HRHR; CZ. KflMAk; CFX. L1V T ; CFP. Sk fIURAN; SCF. kR ER/4F (30 ; PIP. WRHLPUAR; AM. 207 V5 Hk;
NET. 28K ; TCL. %407 ; VA. & % ; FOS. Bi% K ; RA. FIHF; MNO. KK, S. fUK; L #4r; R 25, TR,
Note: P. Penicillin; CZ. Cefazolin; CFX. Cefoxitin; CFP. Cefoperazone ; SCF. Cefoperazone/sulbactam; PIP. Piperacillin; AM. Ampi-
cillin; NET. Netilmicin; TCL. Teicoplanin; VA. Vancomycin; FOS. Fosfomycin; RA. Rifampin; MNO. Minocycline. S. Sensitive; I. In-

termediary; R. Resistant. The same below.

x3 HAEBREREHAFUKER

Table 3 Result of antibiotic sensitivity test of Pseudomonas aeruginosa

iffgii FEP CAC CFP SCF CAZ AM IPN AZT  MXF LVF CIP AN ™ PIT SXT

ATCC27853 S S S S S R S S S S S S S S R
PA1l S S I S S R R S R R R R R S R
PA109 R R R R R R R R R R R R R R R
PA129 S S I S S R R S R R 1 R R S R
PA238 R R R R R R R I R R R R R R R
PA250 S R R R I R R I S I S R R R R
PA283 R R R R S R R S R R R R R R R
PA294 R R R R R R R I R R R I R R R
PA307 1 R R S R R S I S 1 S S S S R
PA314 S S S S S R I S S S S S S S R
PA319 R R R R S R R I R R R R R R R

. FEP. SL7MLAT ; CAC. kAUl s ; CAZ. kfufhig; IPN. WK e ; AZT. & illipg; MXF. SPHv0 & ; LVF. ZEHW & ;
CIP. SRNVP R ; AN, TReRIR; TM. ZAiE % ; PIT. WRELVGAK/ e UL ;. SXT. H A5 W/ fisk e HY e

Note; FEP. Cefepime; CAC. Ceftazidime/clavulanic acid; CAZ. Ce-Ftazidime; IPN. Imipenem; AZT. Aztreonam; MXF.
Moxifloxacin; LVF. Levofloxacin; CIP. Ciproflox-Xacin; AN. Butyric acid; TM. Tobramycin; PIT. Piperacillin/tazobactam; SXT. Trime-

thoprim/sulfamethoxazole.
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Table 4 Results of antibiotic sensitivity test of Candida albicans drug-resistan bacteria

;li‘:atﬂjzii AMB NYS TER MIC ECO KET CLO FLU ITC VOR FC
ATCCYO0109 S S S S S S S S S S R
ATCCSC5314 S S S S S S S S S S R
CA20 S S S S S S S S S S R
CA100 S S R I I S I I S S R
CA152 S S I I I S I I S S R
CA632 1 S I 1 S S 1 I R S R
CA649 S S I I I I I R I R R
CA953 S S I 1 I I 1 I I S R
CA956 I S I I S S I S I S R
CA819 S S I I I S I R R R R

4. AMB. FitE& % B; NYS. $IEE 2, TER. FFHZ53%; MIC. BRI/ 1555, ECO. 5/, KET. FifEM,; CLO. 7igimk,

FLU. f5EMs; ITC. il e, VOR. AR 7 HEme, FC. 5— 5 ms i

Note: AMB. AmphotericinB; NYS. Mycostatin; TER. Terbinafine ; MIC. Miconazole/dacrine; ECO. Econazole; KET. K-Etoconazole ;
CLO. Clotrimazole ; FLU. Fluconazole; ITC. ltraconazole; VOR. Voriconazole; FC. 5-flucytosine.

INT )T RERIPURA R, WA AR ok
[ —Fk Ja 1) v 24 11 A H A AR AL 45 A8 9 1 2% B4
FBUGEIE P, BT LA A I 0 34 e 7 v 22 ] DL X
JUAERHE b it —2 346, R LUE 0 B 25 R S bt
AR e SR A 4 5 %

SCHRE B\ A B0 oA 3 1 o HLE & T A
SR, X A TR A A T AR B S R T A R (B
VI%E,2015) , A7 SCHR R T8 /\ A 7 % 0 2 305 1Y
BURTE M, W SCHR ( Saraswathy et al.,2010) fr 7~ H
SV R X SA A B B B A IS R, 40 B B Ol 14
mm, SAAFIEN B 11 mm 23 B0 Fy v Bl
[FIERE N A 45 A A S A A £ U5 4 TR A A AR
JEN A P RSEIE LA 1 6 SA FT PA YA B
9% P£ ( Rahman et al.,2017) , 5 A BF 58 # — 2,
FaE SCHR R B, X T T 3R I W 58 A A 5% B8 7 b 2
RO BB A3 DA B 8 BRI BT TR S 0 (AR
2008) , 1% 3C 75 H I 4R Y X AR ME TR SA EC L PA |
CA Yy MIC 43 %14/ 60,500,250 500 mg + mL', 74
X5 Z s, MIC S, J5 R AT fig J2& iir FH s 1 T8
PR BRI R0 e B LA S Jir 256 72 AN — | {H 2
XoF B [ 1 R BH e TR X A A 4 5 AS BE 5 T
RETHIA 55 4 - B W AT AR, = A2 i

SRR B A OCERAT (Myrsinea fricana ) f2% 1Y
A3 FPL TR T A ST B AR 2D, Lu et al. (2007) M
BRAT 1 25 v & B AN B Y B R 2 Ak &,
myrsininone B 1G9 HAR5E B BT IE P, B LA
KT H A BL B I P 0 AT A L W AR 4,
Ahmad et al. (2016 ) BF 58 T 2k AT AS [A] £ OGS A7 %
MRSA 9 Ht B 6 P, H v £ s 4 CEE 67 X 60%
MRSA H A &5 BE 30 58 36 P, A8 F 58 %5 ) 10 B
MASA 744 %85 1) 30 5 1% P (MIC 0.09~0.39 mg -

mL™") , P ST A — O MRSA 243 55 b 1 90 5
TEPE A R GAR R B B 2 | b o6 LB A
FIRF ST 22 KL A AR 9 2 /b | Ko S ik 3% W L
PUTR B A3 328 Ry A W e T (kAR HE AR, 2016)
1L AR K JDI T CA 7 5 %) 300 18 A D 42 4 X
EC F1 SA M /MWW BN 31.25 mg - mL", [l
GRS EC SA YA RGRAVIEIEN . A5
HHIE R T BURY 82, SA F EC X1l F AR
95% <, T FAHE L) 43 591 ¢ B0 O T 245 R 4% 3 Uk
TR VR AR 35 75 S5 A LU AR B 1k T JE X SA 1 MIC
$0.78~12.5 mg - mL"' Z[H], X} EC i MIC 24 0.78
mg - mL", F B 25 50 5 R AT RE R SE 86 T ik
PRI ) £ Tt 1) o B8 R o B2 7 M AN — A A
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Table 5 Results of extraction efficiency of 23 Chinese herbal medicines and their inhibition

zone determinations against seven standard strains ( mm)

R 2 PRECR ATCC25913 ATCC25923 ATCC29213 ATCC25922 ATCC27853 ATCCY0109 ATCCSC5314
Chinese herbal %/ %/ %/ %/ % %/ %/ %/
medicine Yield S/H (%) S/H S/H S/H S/H S/H S/H S/H
LR 14.2/10.08 10/10 11/18 11/12 19/19 -/= -/= -/=
Callicarpa macrophylla
BA 12.6/12.03 -/ -/8 -/9 12/- -/ -/ -/
Atractylodes lancea
LR spia 29.69/26.75 -/- 8/10 -/8 10/- -/~ -/ -/
Dendranthema indicum
THE 13.08/10.43 /= -/11 -/= 11/11 -/= -/= -/-
Senecio scandens
A1 H T 6.19/4.95 -/ -/~ -/9 13/13 -/ -/~ -/
Piper wallichii
Tk 13.85/7.88 16/16 16/19 17/18 22/19 10/- -/= -/=
Flemingia
philippinensis
#lv 12.32/8.08 10/15 11/13 12/18 14/19 14/- -/= -/-
Agrimonia pilosa
M 52 3.95/5.05 -/= -/= /= /= -/= -/= -/=
Dolichos lablab
[ 9.38/5.50 -/ -/ 10/- 11/- -/~ -/~ -/~
Sargassum pallidum
KO 17.23/11.3 10/14 14/20 13/15 17/17 12/~ /= /=
Myrsine africana
ET 10.08/9.88 /= /= -/= -/= -/= -/= -/-
Nelumbo nuciferra
I EAR 28.18/10.33 -/- -/- 9/~ -/10 -/- -/- -/-
Sophora tonkinensts
eV 13.7/9.50 /= 11/11 10/10 11/11 -/11 -/- -/=
Epimedium brevicornu
FURAw) 18.6/10.23 14/14 16/18 16/14 19/18 12/11 -/~ -/~
Entada phaseoloides
BB 18.03/3.38 10/- -/= 10/11 14/11 -/= -/= -/=
Albizzia julibrissin
EWAE 21.15/14.25 10/- -/~ -/8 -/ -/- -/= -/=
A. julibrissin
I\ 20.28/22.65 11/11 /= 10/11 -/= 11/- -/= -/-
Hlictum verum
W T 6.78/5.00 10/12 18/22 10/12 17/17 10/11 -/= -/=
Dioscorea bulbifera
[E2ES 8.18/25.45 10/12 11/13 10/10 15/11 -/10 -/= -/=
Euphorbia helioscopia
I RF 13.25/8.00 10/11 -/~ 10/10 11/11 -/- -/- -/-
Cnidium monnieri
g 46.30/25.45 13/10 -/- 10/8 18712 -/- -/- -/-
Angelica pubescens
T 25.00/26.33 -/ -/ -/- -/ -/ -/ -/
Citrus medica
UNLY 3 5.02/3.80 15/12 10/18 10/12 16/16 -/= -/= -/=

Garcinia cowa

=" IR T RIMERE . S/H. @4/,

Note: “~" indicates that there is no obvious inhibition zone. S/H. Soaking extraction/heat reflux extraction.
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Table 6 Results of MIC/MB(F)C values of 23 Chinese herbal medicines against seven standard strains (mg + mL™")

e o ATCC25913 ATCC25923 ATCC29213 ATCC25922  ATCC27853 ATCCY ATCCSC
L2y T A N A A A 0109 5314
Chinese herbal medicine Activit 1o/ o/ /A v/ 1/ %/ ©/
sene e i S/H S/H S/H S/H S/H pia pE
S/H S/H
E-$7 300 MIC 0.39/0.78 3.12/0.39 0.19/0.39 6.25/<0.09 -/12.5 /= /=
Callicarpa macrophylla
MB(F)C 0.39/0.78 3.12/0.39 0.39/0.39 6.25/<0.09 -/12.5 /= /=
TAR MIC 3.12/3.12 12.5/12.5 3.12/3.12 12.5/0.78 12.5/12.5 /= /=
Atractylodes lancea
MB(F)C 3.12/3.12 12.5/- 6.25/3.12 12.5/0.78 12.5/12.5 /= /=
Ehigapia MIC 6.25/12.5 6.25/12.5 6.25/12.5 12.5/3.12 -/- -/= -/=
Dendranthema indicum
MB(F)C 6.25/12.5 6.25/12.5 6.25/12.5 12.5/3.12 /= /= /=
THE MIC 6.25/6.25 1.56/1.56 6.25/6.25 6.25/3.12 -/12.5 -/~ -/~
Senecio scandens
MB(F)C 6.25/6.25 1.56/1.56 6.25/6.25 6.25/3.12 -/12.5 /= /=
VaNta) MIC 1.56/12.5 1.56/3.12 1.56/3.12 3.12/0.78 12.5/- 12.5/6.25 -/12.5
Piper wallichii
MB(F)C 1.56/~ 1.56/3.12 1.56/3.12 3.12/0.78 12.5/- -/12.5 -/12.5
Tk MIC 0.19/0.19 <0.09/0.19 0.19/0.19 1.56/<0.09 6.25/3.12 /= -/~
Flemingia philippinensis
MB(F)C 0.19/0.19 <0.09/0.19 0.19/0.19 1.56/<0.09 6.25/3.13 /= -/=
v/ MIC 0.39/<0.09 0.09/0.19 0.39/<0.09 3.12/0.19 12.5/12.5 -/12.5 -/12.5
Agrimonia pilosa
MB(F)C 0.39/0.19 <0.09/0.19 0.39/<0.09 3.12/0.19 12.5/12.5 -/12.5 /=
1 5 MIC /= /= /= -/= /= /= -/=
Dolichos lablab
MB(F)C /= /= /= /= /= 12.5/- /=
53 MIC 1.56/3.12 6.25/12.5 1.56/6.25 12.5/1.56 /= 12.5/- /=
Sargassum pallidum
MB(F)C 1.56/6.25 12.5/12.5 1.56/6.25 12.5/1.56 /= /= /=
KELH MIC <0.09/0.09 0.09/0.09 0.19/<0.09 1.56/<0.09 3.12/3.12 /= -/=
Myrsine africana
MB(F)C <0.09/0.19 <0.09/0.19 0.19/<0.09 1.56/<0.09 3.12/3.12 /= /=
T MIC -/= -/= /= /= /= /= -/=
Nelumbo nuciferra
MB(F)C /= -/= /= /= /= 12.5/- /=
AR MIC 6.25/3.12 1.56/0.78 12.5/- -/0.78 -/12.5 12.5/- /=
Sophora tonkinensis
MB(F)C 6.25/6.25 3.12/0.78 12.5/- -/0.78 -/12.5 /= /=
EEE ¥ MIC 6.25/3.12 0.78/0.39 6.25/3.12 3.12/0.39 12.5/12.5 /= /=
Epimedium brevicornu
MB(F)C 6.25/3.12 0.78/0.78 6.25/6.25 6.25/0.78 12.5/12.5 /= /=
furay/2 MIC 0.39/0.39 0.19/0.39 0.39/0.39 0.39/0.19 6.25/3.12 /= -/=
Entada phaseoloides
MB(F)C 0.39/0.39 0.19/0.39 0.39/0.39 0.39/0.39 6.25/3.12 /= -/=
EW MIC 6.25/1.56 0.78/1.56 6.25/1.56 -/3.12 -/12.5 /= /=
Albizzia julibrissin
MB(F)C 6.25/1.56 0.78/1.56 6.25/1.56 -/3.12 -/12.5 /= /=
BIAL MIC 6.25/3.12 3.12/12.5 6.25/6.25 12.5/3.12 12.5/12.5 /= -/~
A. julibrissin
MB(F)C 6.25/3.12 3.12/12.5 6.25/6.25 12.5/3.12 12.5/12.5 /= /=
I\ MIC 3.12/3.12 1.56/3.12 3.12/3.12 3.12/3.12 3.12/3.12  3.12/3.12  6.25/3.12
Hlicium verum
MB(F)C 3.12/3.12 1.56/3.12 3.12/3.12 3.12/3.12 6.25/3.12  3.12/3.12  6.25/3.12
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“Zxo6
- ) ATCC25913  ATCC25923  ATCC29213  ATCC25922  ATCC27853  AMICCY  ATCESC
P2 T A ; , A , 0109 5314
Chinese herbal dici Activit (/7\/?(*“ 11/?\/#5 (/?\/,*.}E‘ (i’/ﬁ[\‘ {/?\/*.}(: B/ B/
inese herbal medicine ctivity S/H S/H s/i S/H S/H R/ R/
S/H S/H
wW T MIC 1.56/0.78 0.19/0.19 1.56/0.78 3.12/0.19 6.25/3.12 -/= -/=
Dioscorea bulbifera
MB(F)C 1.56/0.78 0.19/0.19 1.56/0.78 3.12/0.39 6.25/6.25 -/= -/=
Rk MIC 1.56/3.12 0.19/0.39 1.56/1.56 6.25/0.09 12.5/12.5 /- -/
Euphorbia helioscopia
MB(F)C 3.12/3.12 0.19/0.39 1.56/1.56 6.25/0.19 12.5/12.5 -/= -/=
B IRF MIC 1.56/1.56 0.78/3.12 6.25/0.78 -/3.12 -/= 12.5/- -/=
Cnidium monnieri
MB(F)C 1.56/1.56 0.78/6.25 6.25/0.78 -/3.12 -/~ -/~ -/=
bLISA MIC 0.78/3.12 0.78/12.5 1.56/3.12 6.25/3.12 -/- 12.5/- /=
Angelica pubescens
MB(F)C 1.56/3.12 0.78/12.5 3.12/3.12 6.25/3.12 -/~ -/~ -/=
#F MIC 12.5/6.25 3.12/12.5 12.5/6.25 -/12.5 -/= -/= -/=
Citrus medica
MB(F)C 12.5/6.25 3.12/- 12.5/6.25 -/= -/= -/= -/=
NG 3 MIC 0.39/0.39 <0.09/0.19 0.78/0.19 6.25/0.19 12.5/12.5 -/= -/=
Garcinia cowa
MB(F)C 0.78/0.39 <0.09/0.39 0.78/0.19 6.25/0.39 12.5/12.5 -/= -/ =

W " BREERT 125 mg - mL'; S/H. BHR/HGE, TIA,

Note: “~". indicates the concentration was greater than 12.5 mg - mL"; S/H. Soaking extraction/heat reflux extraction. The same below.
RT IMR/ARPEAVTHAEAREERFEHIKERN MIC/MBC &
Table 7 Results of MIC/MBC values of nine Chinese herbal medicines
against methicillin-resistant Staphylococcus aureus (mg + mL™")

P ipp  MRSAIS MRSA 23 MRSA40 MRSA 82 MRSA 98 MRSA 166 MRSA 181 MRSA 187 MRSA 202 MRSA 747
Chinese herbal Activity /y\/#h «@‘/m (é,j/m 1//?\/#‘4 «%‘/%2@ Q/m «@/m (%/%2@ /%/m (@/%9@@

medicine : S/H S/H S/H S/H S/H S/H S/H S/H S/H S/H
Skt MIC  0.78/0.78 1.56/0.39 1.56/0.78 3.12/0.39 6.25/0.19 12.5/0.78 0.39/6.25 3.12/0.78 0.78/0.39 1.56/3.12
,f;lf;;‘;g’;a MBC  0.780.78 1.56/0.78 3.12/0.78 6.25/0.39 12.5/0.19 6.25/0.78 0.39/6.25 6.25/0.78 1.56/0.39 6.25/3.12
Ttk MIC  0.19/0.19<0.09/<0.090.19/0.78 0.39/0.19 0.39/0.19 0.19/0.39 0.78/0.78 0.39/0.19 0.39/0.19 0.39/0.78
p,f;ﬁf]’j;';fg‘;” MBC  0.19/0.19<0.09/<0.090.19/0.78 0.39/0.39 0.78/0.19 0.190.78 0.78/0.78 0.39/0.19 0.78/0.39 0.39/1.56
#ol R MIC  0.78/0.19 0.19/<0.09 1.56/0.78 0.78/0.19 0.78/<0.09 0.78/0.78 <0.09/6.25 0.78/1.56 0.78/1.56 0.39/0.78
Ag;fﬁf;lia MBC  0.78/0.19 0.19/<0.09 1.56/1.56 0.78/0.19 0.78/<0.09 1.56/0.78 <0.09/6.25 0.78/1.56 0.78/3.12 0.78/1.56
KL MIC  <0.09/0.39<0.09/0.19<0.09/0.39 0.19/0.39 0.09/0.19 0.09/0.39 0.09/0.39 0.09/0.09 0.09/0.19 0.09/0.39
%ZZSZ MBC  <0.09/0.39<0.09/0.19<0.09/0.78 0.19/0.39 0.09/0.39 0.19/0.39 0.19/0.39 0.19/0.09 0.19/0.39 0.19/0.39
T MIC  1.56/0.78 0.09/<0.09 0.39/0.19 0.19/0.19 0.19/0.78 0.39/0.19 0.39/0.19 0.19/0.19 0.39/0.19 0.39/0.19
phfﬁ"lfzm MBC  1.56/0.78 0.19/<0.09 0.39/0.39 0.39/0.19 0.39/1.56 0.39/0.39 0.39/0.19 0.39/0.39 0.39/0.19 0.39/0.19
A MIC  3.12/1.56 3.12/3.12 3.12/3.12 3.12/3.12 3.12/3.12 3.12/6.25 3.12/3.12 3.12/6.25 3.12/3.12 3.12/3.12
flicium verum =\ o 6.25/3.12 3.12/3.12 3.12/6.25 6.25/6.25 3.12/3.12 6.25/6.25 3.12/6.25 6.25/6.25 6.25/3.12 6.25/3.12
T MIC  0.78/0.19 0.39/0.19 0.781.56 0.78/0.39 0.78/1.56 0.78/0.78 1.56/0.78 0.78/0.39 0.78/1.56 0.78/1.56
lz;‘};,;’i:fj MBC  0.78/0.19 0.39/0.19 1.56/1.56 0.78/0.39 0.78/1.56 0.78/1.56 1.56/0.78 0.78/0.39 0.78/1.56 0.78/1.56
e 3e MIC  0.78/0.39 1.560.39 6.25/3.12 0.78/0.78 0.78/3.12 1.56/1.56 3.12/6.25 3.12/1.56 0.78/0.39 1.56/6.25
,Zlﬂzzl;ﬁ MBC  1.56/0.39 1.56/0.78 12.5/6.25 1.56/1.56 1.56/6.25 3.12/1.56 3.12/6.25 6.25/1.56 1.56/0.39 1.56/6.25
NIFEE# MIC 0.09/0.19 <0.09/0.39 0.78/0.78 0.190.39 0.19/0.39 0.09/0.19 0.39/0.19 0.39/0.19 0.09/0.39 0.39/0.39
Garcinia cowe e 0.19/0.39 <0.09/0.39 1.56/1.56 0.39/0.78 0.39/0.78 0.19/0.39 0.39/0.19 0.78/0.39 0.19/0.39 0.78/0.78
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Table 8 Results of MIC/MBC values of six Chinese herbal medicines against
Pseudomonas aeruginosa resistant strain (mg + mL™)
rh 2 T PA1l PA109 PA129 PA238 PA250 PA283 PA294 PA307 PA314 PA319
Chinese herbal A‘ it %/ /1 %/ %/ B/ %/ %/ 7/ &/ &/
medicines ety S/H S/H S/H S/H S/H S/H S/H S/H S/H S/H
Tk MIC 12.5/6.25 12.5/6.25 6.25/6.25 6.25/12.5 6.25/6.25 12.5/12.5 12.5/6.25 6.25/6.25 6.25/6.25 12.5/12.5
Flemingia
philippinensis MBC 12.5/6.25 12.5/6.25 6.25/6.25 12.5/12.5 6.25/6.25 12.5/12.5 6.25/6.25 6.25/6.25 6.25/6.25 12.5/12.5
pNAR ) MIC 3.12/3.12 3.12/3.12 1.56/1.56 3.12/12.5 1.56/1.56 3.12/3.12 3.12/3.12 3.12/3.12 1.56/3.12 3.12/3.12
Myrsine
africana MBC 3.12/3.12 3.12/3.12 1.56/1.56 3.12/12.5 1.56/1.56 3.12/3.12 3.12/3.12 3.12/3.12 1.56/3.12 3.12/3.12
T MIC 6.25/6.25 6.25/6.25 3.12/3.12 12.5/6.25 3.12/3.12 6.25/12.5 6.25/6.25 6.25/6.25 12.5/3.12 6.25/6.25
Entada
phaseoloides MBC 6.25/6.25 6.25/6.25 3.12/3.12 6.25/6.25 3.12/3.12 6.25/12.5 6.25/6.25 6.25/6.25 12.5/3.12 6.25/6.25
J\F MIC 3.12/3.12 3.12/3.12 3.12/3.12 3.12/3.12 3.12/3.12 3.12/3.12 3.12/3.12 3.12/6.25 3.12/3.12 3.12/3.12
Hlicium
verum MBC 3.12/6.25 3.12/3.12 3.12/6.25 3.12/3.12 3.12/3.12 3.12/3.12 3.12/3.12 3.12/6.25 3.12/6.25 3.12/3.12
T MIC 6.25/3.12 6.25/3.12 3.12/3.12 6.25/6.25 3.12/1.56 6.25/3.12 6.25/3.12 12.5/3.12 6.25/3.12 6.25/3.12
Dioscorea
bulbifera MBC 6.25/3.12 6.25/3.12 3.12/3.12 6.25/6.25 3.12/1.56 6.25/3.12 6.25/3.12 6.25/3.12 6.25/3.12 6.25/3.12
JINIH T MIC 12.5/12.5 12.5/12.5 12.5/12.5 -/= 12.5/12.5 -/= 12.5/12.5 12.5/12.5 12.5/12.5 -/ =
Garcinia
cowa MBC -/= 12.5/12.5 12.5/12.5 -/= 12.5/12.5 -/= -/ = -/= 12.5/12.5 -/ =
R9 2HMR/ARPEHN A BITREM A E K MIC/MBC {H
Table 9  Results of MIC/MBC values of two Chinese herbal medicines against
Candida albicans resistant strain (mg + mL™)
Ry o CA20 CA100 CA 152 CA 632 CA 649 CA 819 CA 953 CA 956
Chinese herbal "L 0 %/ e %/ 7/ 7/ %/ %/ R/
medicines ey S/H S/H S/H S/H S/H S/H S/H S/H
Vapey MIC 12.5/12.5 12.5/- 12.5/12.5 -/= -/= 12.5/- -/= -/=
Piper wallichii
MFC 12.5 -/12.5 - -/= -/= -/= -/= -/=
I\ MIC 0.78/1.56 1.56/1.56 1.56/3.12 6.25/3.12 3.12/6.25 1.56/1.56 12.5/6.25 1.56/1.56
Hlictum verum
MFC 1.56/1.56 1.56/1.56 3.12/3.12 12.5/3.12 3.12/6.25 3.12/1.56 6.25/6.25 1.56/1.56

5% BT AR B 72 A £2 9 %) 356 1 D, 4 I )
FENEIZ VAP R PR S ), ST I SR B T
BT

A A 3] v 2 A 0 R P BT R P < 10 mm
SR T I PR, H 2 MIC F MBC/MFC il & 4%
SR 5 s A 0 B I D R P — ke
I E 7 TSRS T VR FE R 50 mg - mLT
M JCHA B PER B, R A B RBUR N B A
SEIEARERTCM BTG . 5256 BT i 245 747 1k 47 el

ARBEIn IR A B H B8 8], sk 2 £33 K42
RO 25 2R i s Wl i S Z2 i 25 TR, A, A B
FER T ¥ $ R0 HRHE 9 D 3 % 23 o B 24 4
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