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The antimicrobial activities of 153 kinds of Chinese herbal medicines
against the pathogen of Streptococcus from tilapia in vitro
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Abstract: [Objective] The antimicrobial effects of Chinese herbal medicines against the pathogen of
Streptococcus from tilapia in vitro were studied. [Method) The antimicrobial effects of 153 Chinese herbal
medicines were screened by disc agar diffusion. Double-dilution method was used to detect the minimal in-

hibitory concentration and the minimum bactericidal concentration of some herb medicines which had sig-
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nificant inhibitory effects to streptococcus, pathogens from tilapia streptococcusis, Streptococcus iniae and
S. agalactiae. [Result] The results showed that 8 kinds of Chinese herbs including Macleaya cordata ,Ma-
honia fortunei, Lithospermum erythrorhizon , Berberis spp. s Hypericum japonicum , Panax notoginseng ,
Psoralea coryli folia ,and Galla chinensie could effectively inhibit the growth of S. iniae,their minimal in-
hibitory concentrations and the minimal bactericidal concentrations were among 0. 31 —20. 00 mg/mlL and
0.63—20. 00 mg/mL,respectively. Macleaya cordata had the best inhibitory effects with the diameter of
inhibition zone(DIZ)of (24.3+1.1) mm. Macleaya cordata ,Glycyrrhiza uralensi, Lithospermum eryth-
rorhizon , Hypericum japonicum , Panax notoginseng , Flemingia philippinensis, Patrinina villosa , Sopho-
ra flavescens ,Psoralea corylifolia ,Schisandra chinensis , Bidens bipinnata ,Selaginella uncinata , Berberis
spp,. and Galla chinensis inhibited the growth of S. agalactiae,their minimal inhibitory concentrations and
the minimal bactericidal concentrations were 1. 25—20. 00 mg/mL and 2. 50 —40. 00 mg/mL,respectively.
Macleaya cordata had the strongest inhibitory effects with the DIZ of (24.3+1.1) mm. Berberis spp. and
Macleaya cordata were the two best medicines against Streptococcus iniae and S. agalactiae. The MIC and
MBC of Berberis spp. were 0.31,0. 63 mg/mL(Streptococcus iniae)and 1. 25,2. 50 mg/mlL.(S. agalactiae)
while that of Macleaya cordata were 0. 63, 1. 25 mg/mL (Streptococcus iniae) and 0. 94, 1. 88 mg/mL
(S. agalactiae).[Conclusion] The screening results confirmed the possible use of Chinese herbal medicines
as a source of antimicrobial alternatives to control the streptococcus diseases in tilapia production.

Key words: Chinese herbal medicines; Streptococcus agalactiae ; Streptococcus iniae ;antimicrobiol activ-
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Table 1 Inhibitory effects of extracts of 153 Chinese herbal medicines on pathogen of S. agalactiae and S. iniae

Hh 2

Chinese herbal medicine

. T R A /mm
25 A Diameter of inhibition zone
Medicinal part for — — - —
antibacterial sceening JuFLHEBR A i K B PR

S. agalactiae S. iniae

1#9% 1l Macleaya cordata (Willd. )R. Br. 4> Whole plant 25.1£0.6 24.3+1.1
+ K3N35 Mahonia fortunei (Lindl. )Fedde 4> ¥k Whole plant 20.242.3 +

=4l Berberis spp. A% . Bbranches and leaves 14.440.9 12.1+1.4
8 Lithospermum erythrorhizon Sieb. et Zucc. 25 Rizhom 14.1£0.9 14.8+1.1
£ Panax notoginseng (Burk. )F. H. Chen TR Tiny root 13.3+1.1 15.8+1.7
#ME g Psoralea corylifolia 1. FlF Seed 12.8+0.7 14.4+1.3
%8 Hypericum japonicum Thunb 4% Whole plant 12.7+1.1 15.7+1.5
TiA% T Galla chinensis Hi Galla 12.1+1.3 12.3+0.8
T J1 ik Flemingia philippinensis Merr. et Rolfe R Root — 16.340.8
H ¥ Bidens bipinnata 1. # Root — 15.9+0.6

W ¥ & Patrinina villosa Juss

4> Whole plant — 15.2+1.3
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Continued table 1

i 2

Chinese herbal medicine

2 A

Medicinal part for

antibacterial sceening

M B A4S/ mm

Diameter of inhibition zone

T3 EE

R T K BEBR B

S. agalactiae S. iniae
W23 Sophora flavescens Ait. R Root + 14.640.7
JtH kT Schisandra chinensis (Turcz. ) Baill S5 Fruit + 13.2+1.5
Y41 Bidens bipinnata 1. 4> Whole plant + 12.940.8
W Damnacanthus indicus C. F. Gaertn. 8 Root — 12.3+1.4
BB Selaginella uncinata (Desv. ) Spring 4% Whole plant — 11.8+1.5
JETE Notopterygium incisum Ting ex H. T. Chang 25 Rizhom + 10.940.7
2 Elsholtzia patrini Garcke 4% Whole plant — 9.84+1.2
Wt Ephedra sinica Stapf 2% Stem + —
B Z Desmodium triquetrum (1. ) DC. 4> ¥k Whole plant + —
i #HKs Polygonatum sibiricum Red #8 2% Rizhom + —
KL Sargentodoxa cuneata Rehd. et Wils, 2% Stem -+ —
A Paeoni lacti f lora PIL. R Root + —
At Platycladus orientalis (L. ) Franco £ . Branches and leaves + —
Wi %t Zanthox ylum nitidum (Roxb1)DC 4> Whole plant + —
i 3% Lobelia chinensis Lour 4% Whole plant + —
FF L Centella asiatica (L. ) Urban 4> Whole plant + —
F+% Salvia miltiorrhiza Bge #3125 Rizhom -+ —
BT Belamcanda chinensis ( 1. )DC. 2% Rizhom — -+
H A6 5 B Hedyotis di f fusa (willd) Roxb 4% Whole plant — +
4T 5% Physalis alkekengi L. var. franchetii( Mast. ) Makino S5 Fruit — +
HBEF Arctium lappa L. A Fruit — +
WA N Gynostemma. pentaphyllum(Thunb. ) Mak. 4% Whole plant — +
WA Taraxacum Mongolicum Hand. Mazz 4> Whole plant — +
B8 Eclipta prostrasta L. Z£1f Stems and leaves — +
# 3% Coptis chinensis Franch 2% Rizhom — -+
Wi ¥ Plantago asiatica L. 4% Whole plant — +
29N Perilla frutescens (L. ) Britt. 4> Whole plant — +
B % Artemisia capillaris Thunb 4> Whole plant — +
T Artemisia annua 1. Z£ . Stems and leaves — -+
Hl T Acanthopanax senticosus (Rupr. et Maxim. ) Harms 2£ .M Stems and leaves — +
N8 % Agrimonia pilosa Ledeb. 4> Whole plant — +
A Eucommia ulmoides Oliv. W Bark — +

WNHFL Gentiana manshurica Kitag

] 5% Fallopia multi flora (Thunb. ) Harald

H & Ampelopsis japonica (Thunb. ) Makino

% Solanum lyratum Thunb

14 Berchemia lineata (L. )DC

B ik Apocynum venetum L.

T-H %t Senecio scandens Buch. -Ham. ex D. Don
K&+ Momordica cochinchinensis (Lour. ) Spreng
4R AE Lonicera japonica Thunb.

SRAERE Lonicera japonica Thunb.

MG Angelica biserrata (Shan et Yuan) Yuan et Shan
I & AR Sophorae Tonkinensis Radix et Rhizoma
Kk Allium sativum L. (Garlic)

AL Reynoutria japonica Houtt

R B Rabdosin serra(Maxim) Hara

MR ¥ Acalypha brachystachya Hornem

WRF3E Dicliptera chinensis (L. ) Nees

48 Lysimachia christinae Hance

K Bitter gourd

K8 Punica granatum L.

2% Rizhom
AR Root

i Root

4> Whole plant

2| .M Stem and vine, root

I Leaf

A% .1 Branches and leaves

Fh 1 Seed

. Flower

#2% Cane

2% Rizhom

## Root

1% 2% Bulbs

R Z Rizhom
4> Whole plant
4% Whole plant
4> Whole plant
4> Whole plant
52 Fruit

B Peel
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&k 1 Continued table 1

I AV E /mm

2 2 E iameter of inhibition zone

i 25 S D f inhibiti

“hinese h b(1 . Medicinal part for — — —

Chinese herbal medicine antibacterial sceening JCFLEERR B K G PR T
S. agalactiae S. iniae

3.0 Nelumbo nuci fera Gaertn.

H: % Cinnamomum japonica Sieb

M Imperata cylindrical ¢ Linn, ) Beauv
H w8 kg Polygonatum sibiricum Red.

AL Viola inconspicua Blume

25 BE R Leonurus heterophyllus Sweet

PR HE Cissus assamica (Laws. )

Z J¢ Fraxinus rhynchophylla Hance

Wk Trichosanthes kirilowii Maxim

M1 Angelica dahurica (Fisch. ex Hoffm. )
Benth. et Hook. I. ex. Franch. et Sav.

# B H % Hedyotis chrysotricha (Palib. ) Merr
SR8 Evodia rutaecarpa(Juss. )Benth
KFEM Isatis indigotica Fort

MWEM Isatis indigotica Fort

B AR Atractylos lancea ( Tumb, ) DC

4 MET Rosa laevigata Michx

AR Woodwardia unigemmata (Makino) Nakai
KM % Portulaca grandi flora Hook

T A% Paris polyphylla Smith var yunnansis(Franch. )
J A4 Curcuma kwangsiensis S. G. Lee et C. F. Liang

K2 Asparagus cochinchinensis (Lour. ) Merr
M Prismatomeri connata Y. Z. Ruan

2146 Carthamus tinctorius L.

LA HL T Viola yedoensis Makino

W Z& 4% Pleione bulbocodioides(Franch. )Rolfe
W TLM T Schisandra sphenanthera Rehd. et Wils
WA Scutellaria baicalensis Georgi

AR Atractylodes macroce phala Koidz.

W AP 3K 3% Polygala aureocauda Dunn

# 2 Ophiopogon Japonicus (L. F.)Ker-Gawl
W& B Abrus cantoniensis Hance

KB Rheum palmatum L.

JNBR AT X, Sarcandra glabra ( Thunb. ) Nakai
B34 Dendranthema indicum (Linn. ) Des Moul
I Astragalus membranaceus ( Fisch. ) Bge
KEHEM Isatis indigotica Fort.

5% Portulaca oleracea L.

5 }§ Prunus mume (Sieb) Sieb. et Zuce.

FHHF Brucea javanica (L. ) Merr.

VTS Alisma orientalis (Sam. ) Juzep.

HL8EVA Stellaria dichotoma L. var . lanceolata Bge
# Curcuma longa L.

4B Tinospora capillipes Gagnep

% % Scrophularia ning poensis Hemsl.

B 7 Aconitum carmichaelii Debx

THNTE Tripterygium wil fordii Hook. f.

7N HE Serissa serissoides (DC. ) Druce

f1 b AH Selaginella doederleinii Hieron

H: M ¥ Rehmannia glutinosa Libosch

/NAGE Clematis armandii Franch

NIl B Ligusticum chuanxiong Hort

7% Germ

J Bark

12X Rizhom
322 Rizhom

4> 1 Whole plan

25 .1 Stems and leaves

2% Cane
{2 Bark
R Root

R Root

4> Whole plant
S5 Fruit

- Leaf

R Root

=% Rizhom
L5 Fruit

2% Rizhom
4% Whole plant
HZ£ Rizhom
R Rizhom
HAR Rizhom

2 Root

1t Flower

41 Whole plant
k=L Bulb

52 Fruit

# Root

8 2% Rizhomz

& Root

HiAR Root

4> % Whole plant
2% Rizhom

4> Fk Whole plant
1t Flower

# Root

- Leaf

4> Whole plant
L5 Fruit

52 Fruit

HeZ£ Tubers

R Root

2% Rizhom
AR Root

2 Root

R Root

4> ¥ Whole plant
4 & Whole plant
4> Whole plant
HR Root

2% Cane

825 Rizhom
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%K 1 Continued table 1
N R R E A/ mm
B 2 B Diameter of inhibition zone
Chinese h bjl dici Medicinal part for E— pa—
mese herbal medicine antibacterial sceening TCFL PR T R EE R B
S. agalactiae S. iniae

2 viF Fructus Ligustri Lucidi

e Bupleurum chinense DC.

FEIE Cimicifuga foetida Linn.

W B Elephantopus scaber L.

PUZ= 3 Ilex chinensis Sims.

k% Pulsatilla chinensis (Bunge) Regel
P H2 Paeonia suf fruticosa Andr.

ik Phytolacca acinosa Roxb

M1 Anemarrhena asphodeloides Bge
MR ¥k Phyllanthus urinaria Linn

H A6 T Celosia argentea ..

8% & Monochoria vaginalis (Burm, {. ) Presl
44T Cuscuta chinensis Lam

i > Eupatorium fortunei Turcz

HiBH Cynomorium songaricum Rupr.

W T2 Ilex kudingcha C.J. Tseng

HIF% Schizonepeta tenui folia (Benth. ) Briq.

i I & Schisandra propinqua (Wall) Hook. f. et Thoms.

KB Rheum palmatum L.

%38 Forsythia suspensa (Thunb. ) Vahl.
YL Catsia tora L

JHEE Gentiana scabra Bge.

Wi Lycium chinense Mill.

WML Gentiana scabra Bge.

% Aj Paeonia lacti flora Pall.

J7 B & Radix Aristolchiae Fangchi

H A% Prunella vulgaris Linn.

IV AN Stephania kwangsiensis H. S. Lo
{#i B Quisqua lis ind ica 1.

BRI Cynanchum paniculatum Kitag

T A F Wikstroemia indica (L. )C. A. May
A4 Phellodendron amurense Rupr.

W& F Gardenia jasminoides Ellis

T Hypericum per foratum L.

W #3% Picrorhiza scrophularii flora Pennell
G TE Andrographis paniculata (Burm. f. ) Nees
H#B Stemona tuberosa Lour.

W53 5 Euphorbia humi fusa Willd.

AW Oroxylum indicum (L. ) Vent.

B4 Fruit

# Root

12X Rizhom
41 Whole plant
4Bk Whole plant
i Root

# Bz Root bark
2 Root

R Z Rizhom
4> Whole plant
fi ¥ Seed

4> Whole plant
A7 Fruit

g

Z£ I Stems and leaves — —

=
e
£ Stem

I Leaf

25 . Stems and leaves — _

£ .M Branches and leaves — -

2% Rizhom
B4 Fruit

A Fruit

2% Rizhom

M Hz Root bark
2% Rizhom

## Root

R Root

R Ear

Hrfd Root

L5 Fruit

2% Rizhom
4% Whole plant
J¢ Skin

AL Fruit

4> Whole plant
R 2 Rizhom
4> Whole plant
B2 Tubers
4> Whole plant
Fh T Seed

TE IR R E AR AR EAC T FLAR 6 mm; 7 SR L AR /N T 10 mum, 0B T 4 £

55— TMEAEN .

Note: The diameter of inhibition zone(DIZ)included the diameter of the fillter paper, which was 6 mm. “+ ”means the diameter of inhibition

zone(DIZ)is more than 10 mm,“—"means the DIZ value is less than 10 mm,and has no inhibitory activity against the bacterial.

R IR T R L A5 T MIC . MBC b i /ME

2.2 WHEZHGEBYE MIC 1 MBC

K B RGBT Y 8 Rk T EL
o R A AT B B R 1 R 25 4R U i MIC
MBC , 25 J 3 W, 45500 X BECR B 1 o HE 0% ob 38 A Y
Wt T3 700 6 32 AT A R R AR B B s e 5 SE T 3
ANV T v B 4 /N T O R R T T B R AR G
ER D) 60. 00,70, 00,80. 00 mg/mL 3 A [F] £

B (R 2). £ 2 BoR, %R+ K57, =
CUEIN S AN o N SR I  = 91 N TR e O b v
HERR T A — W AR R L = e R MIC R
MBC {84351 0. 31 F1 0. 63 mg/mL, ¥ /NFHAh 7
Fofr e 5 24, 3¢ W JHOGT O L R AT ) 0 R L RS R AR
eSS/ AN ol NB AN T e NS E o = 9
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MIC<5. 00 mg/mL,MBC<C10. 00 mg/mL, ¥
A% JE FL B 3K TR AL A AR R A A R R SOR . SRR
F-E 25T i A PS8 . e MIC 435312 8. 75 FiT15. 00
mg/ml,MBC 435)>% 17. 50 Fi1 40. 00 mg/mlL,

X ¥ IR R R TR AT D BRI Y 17 ol 2
PR MIC f1 MBC Ml E45 R W% 2, R 2 8
N TR I =R AR TR MIC 3 50 0. 94,
1.25%1 1. 25 mg/mL, MBC 435l 2 1. 88, 2. 50 Fl

2.50 mg/mL, ¥/ H Al b 7L 2, e B0 i K
BRTA R I SR U i 40 T A R O R R LR LT
Frak B RE B, w2 kR IR L R R B MIC<C5. 00
mg/mL, MBC<C10. 00 mg/mL, &I & 1% ¥ IK 5
BRUE 90 B RBOR WA . Wl R 5 R EE L
R - 2R 2o 0 I I 3K T A PR T 88, HE MIC<C
10. 00 mg/mL,MBC<{20. 00 mg/mlL,

R 2 PEAREY X T EL G DK E 0 i IR GE IR E B R/ ENR B (MIO f & /N R EHR E (MBO

Table 2 Minimum inhibitory concentrations and minimal bactericidal concentrations of extracts of

Chinese herbal medicines to pathogen S. agalactiae and S. iniae mg/ml
SR TFHEEBRE S. agalactiae W5 K SEBR T S. iniae
Name MIC MBC MIC MBC
ML P. notoginseng 15. 00 40. 00 17.50 40. 00
W 5 P, villosa — — 8.75 20. 00
L L. erythrorhizon 8.75 17.50 10. 00 17.50
i . indicus — — 3.75 )
[ D. ind 3.75 7.50
236 N. incisum — — . .
JEMG N. inci 10. 00 15. 00
AL L8R S. chinensis — — 8.75 17.50
W23 S. flavescens — — 5.00 10. 00
A% T Galla chinensis 1. 25 2.50 1. 25 2.50
B AEL S, uncinata — — 10. 00 17.50
H ha .corytlrjolia [N . ARl [N
*NE g P li foli 5. 00 10. 00 2.50 5.00
EL B. bipinnata — — .5 35.
H#® B. ¢ 17.50 35. 00
3L H. japonicum 4. 38 8.75 3.75 7.50
T 73Kk F. philip pinensis — — 2.50 5.00
H% E. patrini - - 4.38 8.75
1] 5% . fortunei .0 o. - —
TR M. f ; 2.50 5. 00
B 7% 18 . cordata Bk . Lo . .

[ % 8] M. cord 0.63 1. 25 0.94 1. 88
A H D, ipinnata - - o) O,
Y4HED B. bipi 2.50 5. 00
=%l Berberis spp. 0. 31 0.63 1.25 2.50
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Hh R 24 HAT 0 ] B I IR W B R
TR AT SR B . ARBFFERS 153 Fhh
B2 P TCFL R BR B 5 T K BE R 003 PR AT T
B SRR B X IX 2 O D AT 3 P Y e
2P RA — R 2= 5, TR ] SR TH R B R
Jig V=T B A AR T R I LB BR R T K
PR 1 2 B I — B 0T I P R rp i I A =
BE0S JC LS 2R T 5 K B BR TR B0 0 TR ROCR 2 B
*.

Hh 2 7 (A A IR A I S A R A (L RE
I e Bk BA 52 PR L A (EL B8 7K ™ 25 9 38 32 AR
Z R BRI 75 455 sh W ik e A T RUPE A . A
TG AR T 24 B2 O B AR S BT T R AT T OF
E o T 0 245 (4 T 3 b U A8 7 LB 2B W) A AL O 445

FHY B G AR R AT O LA
G v R 24 R AE PR ST B 4 T OR  JE  aT LA
TF R 2y i it — 2 I

TEIK 7 U R AR W) VP B B 2 B R4S 2 W LR
Yo R S BEE R A 2 AT AT T
BORRABIBESE . IR T TR R
JBEETOT R LA X U 0 e 2 ERI A KR
24 A RIS 26 ELAT R R KA T 5 5 T
Vi 5 2 368 3 0 ) 00 R AL 00 B O S S e 4% 4 1 A
(11 5 P B T Ao B IS A ke T P 4RV b 4
A A R T ELA R L AU
C-30.C-27 BAF BAHUEAE A 5 [vg ml | = Jis
T 1 M ARSI A R N B AR R LAY A 2 TR
T LA 22 T ) A R I R AR
A5 5 1 A B0 5 K T Y R 2 A R o R
PLH A Fr it — 2 TRAWTIE
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