o shetabil ofsts| x| M35 4320144 12€)
J. Int. Korean Med. 2014:35(4)455-471

Mg, WO, W, W, e
Staphylococcus aureus °l] 3t Fa7}

o

‘d

H

[

0 &2
s S-176

|.

J°|' s

2
na
e

|
ot

|2 ay
T'—T
e
J&h rE

Ol 1

rﬂ-

Antimicrobial Activity of Hwangryunheadok-tang, and Scutellariae Radix Extract,
Phellodendri Cortex Extract, Coptis Rhizoma Extract, Gardenia Jasminoides Extract
against Staphylococcus aureus

In-soo Kim, Hyun-seung Oh, Min-koo Shin, Young-su Lee
Dept. of Internal Medicine, College of Korean Medicine, Dong-Shin University

ABSTRACT

Objectives: This experiment was done for investigating antimicrobial activity of Hwangryunheadok-tang and Scutellariae
Radix extract, Phellodendri Cortex extract, Coptis Rhizoma extract, Gardenia Jasminoides extract against Staphylococcus aureus.

Methods: After administering S. aureus on a bacterial culture media plate, antimicrobial activity was tested by dripping 80 pl
diluted Hwangryunheadok-tang and Scutellariae Radix extract, Phellodendri Cortex extract, Coptis Rhizoma extract, and Gardenia
Jasminoides extract (100%, 50%. 10%. 1%) on plates that were cultivated for a span of time from 16 to 72 hours. Also, minimal
inhibitory concentration (MIC) was tested by dripping the minimum dilution density solution that has antimicrobial activity
between 80 ul and 20 pl (80 pl, 60 pl, 40 pl, 20 pl) in measure of density. Antimicrobial activity of Hwangryunheadok-tang and
four kinds of extracts against S. aureus was continually displayed.

Resullts:

1. S. aureus (Standard Microorganism, ATCC)

(1) Antimicrobial activity was displayed for Hwangryunheadok-tang, Scutellariae Radix extract, and Phellodendri Cortex extract
respectively in the undiluted solution and 50% of diluted magnification. Gardenia Jasminoides extract showed its activity only
in the undiluted solution: Coptis Rhizoma extract showed its activity down to 10% of diluted magnification. The antimicrobial
activity of the undiluted solution was increased when the volume of inoculation increased. But, there was no difference when
time was extended for cultivation.

(2) MIC of Hwangryunheadok-tang, Scutellariae Radix extract was 50%. 20 pl. Coptis Rhizoma extract was 10%. 20 pl,
Phellodendri Cortex extract was 50%. 80 ul and Gardenia Jasminoides extract was 100%. 60 pl.

2. S. aureus isolated from diarrheal patients

(1) When compared to standard microorganism, MIC has decreased. As a result, their antimicrobial activity has increased.

(2) Antimicrobial activity of Hwangryunheadok-tang and four extracts was continually shown in extending of the time, 16.
24 and 72 hours.

Conclusions: The author comes to the conclusion that Hwangryunheadok-tang, and four kinds of extracts have antimicrobial
activity against S. aureus. Especially, when comparing standard microorganisms with S. aureus isolated from diarrheal patients,
some cases showed that antimicrobial activity of all the extracts were better than antibiotics. Thus, if a further study is
performed, the use of Hwangryunheadok-tang, and four kinds of extracts will be valuable and beneficial in clinical treatments.

Key words: Hwangryunheadok-tang, Antimicrobial Activity, Scutellariae Radix Extract, Phellodendri Cortex Extract,
Coptis Rhizoma Extract, Gardenia Jasminoides Extract
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2) 7 % AR

(1) =2&43

B A AHs 2FEATE FFEYA A
SAATAY RAFFZ S aureus(ATCC, 13565)

£ Trypic soy agar(TSA)(Oxoid LTD., Basingstoke,
Hampshire, England) #ix]ol| A wl eFabsd o},

(2) ¥4+

B Al A el FFEYA B2A
FAATAAA FFA el A 201249 195E] 20134
89717 AAE Al AN HEE FFE S aureuss
o & Azsbe 5A47](Vitek T Compact, bioMerieux,
France) & o|§-3te 543 ¥ ZFEAFF9 §4
o wl ksl

2. U Y
D) BCEMER, ¥OE R, w15 R FE2
Al 2

(1) o A

b E Fulste] AAS A st #FHE EE*EL
FE S 450 g& FH&l sl 200 g9
frEme FH8k W2 EH EM, &5 R 7“ ks
ZF ok} 100 g& #3ked Fwlstsich(Table 1



Table 1. Prescription of Hwangryunheadok-tang

Herb Scientifis name Dose (g)
Hwangryun Coptis Rhizoma 50
Hwanggeum Scutellariae Radix 5
Hwangbaek  Phellodendri Cortex 50

Chija Gardenia Jasminoides 50

Total 200

(2) A =
ok & H]"lﬂﬂ] FoRfREE, #OE =M &S

< 1,000 mlE

Pefel 22 Ag = 100 g9 557
Yo Aol A BAIZE Tt ok E BRI

(3) <fA A&t

v AN A £ xS A8 (TOPS, IL Gwang
Engineering Co.)ell 73 4A17F St Aeksigdet

(4) Ay=e) Hal o =

Aepo] Bt FHAE YA E2]7](Allegra X-12R,
Beckman coulter, USA)Z 3,000 rpmoll A 203
AR & AA7 e M AFdE Fol AF
7+ehe27)(Rotary Evaporator NE-1001, Eyela.
Japan) & °o]43led 80 CellAM 90 rpmeZ 4 5
Z3le] HF 445 100 mlZ 3ok

2) I AFAL Fu

Fa9)
1) BF7F

K

( H]

EFFF ATCC 135655 TSAH Ao HE3 3,
36 ColM 4817 ksl Wik #55 oA
Trypic soy broth(TSB)(Oxoid LTD., Basingstoke,
Hampshire. England) ¢l % %3led 36 Coll A 48417F
joksisdet. wieksl #5= 0.85% Naclell 0.5 McFarland
7} H =5 dEste] AHEsisi

o AEER7E s AT, AR WA
7152 CLSI(Clinical and Laboratory Standards
Institute) A Aol whel WA ES A&

1) 7t 3250 3 A el W Y
o wE HA AR A vE F A
isc diffusion methodell F3ted Agslde). &
HE 2F4F Y FeldF dgdE Mueller-Hinton
agar(MHA) (Oxoid LTD.. Basingstoke. Hampshire,
England)ell =2stsict, gtef 2942 dH 3t 50%,
10%, 1%2 343 A& F9l8te] 2% § mm
Paper disc(Advantec, Toyo Roshi Kaishm, Ltd.,
Japan o 2+ FZ2EL 80 u¥ FAAY AEE
=k wjz] 9ol g FEd o] F45 paper
dlSCa <8 ¥ 36 CollA 16217F 5t wjFst £
disk 3919 clear zone2] 274 (mm)E &4 3}e] 3}
w89 £ FFIH d4E 25 v ws
7] $13}e] ciprofloxacin 250 mg(AZ=414 250 mg,
=203} doxyceycline €32 100 mg(vle] B
ghuto]al-eld 100 mg, =3te|AAIh & 144
FHdtel S/ 250 mloll o] YHo7 A3
a "{Wf LA} T 3]A st AFsd
7 F2E A9 Ao wE Y
7—} %‘éﬂ ]d’?%hﬂl W} ETE%’ AL 3N

=
A &

ULA
('I)‘LI./

E °
5, 7 25 %"—1.‘(100% &+ 7}111 AsHe 2
23} (80 pl, 60 pl, 40 pl, 20 pl) discol &3 3
A g F71E B2kl

(3) &+4 ] "}EP’} Ha3MFE AY9 A
Zo] w2 33 MIC(Minimal inhibitory
concentratlon)

5N ol o gt
W2 o] vehd AN FEY AL 7}
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w/ml, 10 pl/ml,
20 pl/ml, 40 pl/ml, 80 ul/ml, 160 pl/ml, 320 ul/ml
7} H =% TSB iAo 3]A3pc}, =3t Al
AR g FRe FFEe AEAESel 05
McFaland2 g2t3o] 7bzte] 31X wiz|el 200 pl
A Agstedeh. A wiAE 36 CellM 24417
ull ¥ (incubator, JEIO TECH, IL-21A, Korea) 3}t
Fetoz nAEe] S o] FolEA 4> FEE
gelalal o] & 7|FOE 33t

S. aureus® =7} 5 pl/ml, 10 pl/ml, 20 pl/ml,
40 p/mi7b H=5 248 TSBuiAldl A,
0.5 McFaland7} F =5 s § 24749 3|45 vl
Aol 200 WX AEstar, 36 CTellA 48417 wiaFa}
WA A A7E AR ikl S HE F ook
& AeAdse 3| 3|48 wolel A 10
ml4 s Egt]4e] st TSAE £33t 36 C
ol A 24A17Hget wioFst & Jebd #4+F colony
forming unit(log CFU/ml) 2. Yehfgich,

(e}
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X =M, %72 Staphylococcus aureusof| ¢

fst et gat

m. 4@ =
| F&48
AzE A2 FX EE EMOET 2100 ¢

FERER 200 go2 K FEEE 47 sk
S 2= distilled water 1.000 mlE AHE-stdeh 7
AN 2Z distilled water 1.000 mlell @32 8A17F A A
A7 B e S o] 4ste] 100 TR 4417 Bt
Aekstar 3.000 rpmell Al 20—I—7P AEEE F
TAM s shold. 289 2 o
2} (Table 2).
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Table 2. Extraction Yields of Herb-Med on 100 C

NO. Matter Solvent 3({1021;1
1 Hwangryunheadok-tang Distilled water 12.4
2 Scutellariae Radix Distilled water 22.2
3 Phellodendri Cortex Distilled water 10.2
4 Coptis Rhizoma  Distilled water 11.9
5 (Gardenia Jasminoides Distilled water 9.8

2. STEIEY
1) 2545

(1) 2 %29 44 B2 FFHE0 1l

A%

B> 10%74A, EEiRER, HE #S 50%

A, B2 100%<1A 5 a4 < ‘JrE‘rkE‘ﬂr 7

S

ZEE9 A3 T/ Fxe ¥
o}, A 3] F7)el whe FFE-E o] 71
Z Aoz Jeigten 1 HE FEMEE &5
L, HET olde Az A3 doxyeycline
# ciprofloxacin 1% =7 d#8< HyloH
F A Atele] JA|ZE Aol A2 $i%iTH Table
3, Fig. 1.
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Table 3. The Size of Inhibition Zone according to Density & Cultivating Time of Five Kinds of Extracts on
S. aureus (in Standard Microorganism, 80 ul)

Bxtract 100% 50% 10% 1%
16h  24h  72h 16h 24h  72h  16h 24h  72h 16h 24h  72h
hwangryunhaedok-tang 16 16 16 14 14 14 0 0 0 0 0 0
hwangryun 24 24 24 22 22 22 14 14 14 0 0 0
hwangbaek 13 13 13 11 11 11 0 0 0 0 0 0
hwanggeum 16 16 16 13 13 13 0 0 0 0 0 0
chija 10 10 10 0 0 0 0 0 0 0 0 0
doxycycline 32 32 2 30 30 30 25 25 25 16 16 16
ciprofloxacin 35 35 35 33 33 33 27 28 28 16 16 16

Fig. 1. Inhibition zone according to density of extracts and antibiotics on S. aureus (in standard
microorganism, after 16 hours, 80 ul)

A : Hwangryunheadok-tang, B : Hwangryun, C : Hwangbaek, D : Hwanggeum, E : Chija. F @ Doxycycline,
G : Ciprofloxacin

Q2 % F2% %%‘(100%) %80 pl. 60 pl. 559 A 2E 7%3 °ﬂ vl ste] 1}
40 ul, 20 phell w2 F4f F/kaﬁ} A ghe) Z7)e w2 FEH2 #ide] 7}

EEMES B TS % 20 w7HAl, FEHAL 40 2 7oz yepten 1 -rl WY, Ol
W7, fEf 80 WA e B 7 F 7, ?ﬁ{ﬂél, HE+F <ol $eH(Table 4. Fig. 2).
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Table 4. The Size of Inhibition Zone according to Inject Quantity & Cultivating Time of Five Kinds of
Extracts on S. aureus

80 ul 60 ul 40 pl 20 ul
16h 24h 72h 16h 24h 72h 16h 24h 72h  16h 24h  72h
hwangryunhaedok-tang 16 16 16 13 13 13 12 12 12 11 11 11

Extract

hwangryun 23 23 23 22 23 23 21 21 21 21 21 21
hwangbaek 12 12 12 11 11 11 9 9 9 0 0 0
hwanggeum 16 16 16 15 15 15 13 13 13 12 13 13

chija 10 10 10 0 0 0 0 0 0 0 0 0

Fig. 2. Inhibition zone according to inject quantity of five kinds of extracts on S. aureus. (in standard
microorganism, after 16 hours)

A : Hwangryunheadok-tang, B : Hwangryun, C : Hwangbaek, D : Hwanggeum, E : Chija

(3) FoHel vehd H23MFE HY9 A <+ 50%. 20 ul. #H> 50%. 80 ul. HEF+ 100%.
T W 53'5“?—'3-4' MIC 60 plel$A=k(Table 5. Fig. 3).
MICE #3#el 10%. 20 ul FEfEELY &5
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Table 5. The Size of Inhibition Zone according to Inject Quantity & Cultivating Time at Minimum Dilution

Density Extracts on S. aureus

60 ul 40 nl 20 pl

16h 24h 72h 16h 24h 72h 16h 24h 7Zh

80 pl
fixtract 16h 2h 7%
hwangryunhaedok-tang (50%) 13 14 14
hwangryun (10%) 16 16 16
hwangbaek (50%) 11 11 1
hwanggeum (50%) 13 13 13
chija (100%) 10 10 10

1212 10 10 10 10 10 10
L 1 13 13 13 11 11 1
0 0 0 0 0 0 0 0
1212 10 11 11 10 10 10
9 9 0 0 0 0 0 0

Fig. 3. Inhibition zone according to inject quantity at minimum dilution density extracts on S. aureus. (in

standard microorganism, after 16 hours)

A : Hwangryunheadok-tang 50%. B : Hwangryun 10%. C . Hwangback 50%. D : Hwanggeum 50%. E : Chija 100%

Z

Lo
{
L

b e o

7t FE2EE Jia%' ‘%‘Zﬂ%/l e 2
(100% ~1%) 5=l A 1647+ 24A17F, 72717
T 593 Jebdeh(Table 3, Fig. 4).

@ Ag A dAo A o] HFapol| w2 &
Hl WA

% 2259 32

i
i)

H(AA e F7))2&

td
|t

(80~20 pl) A= =kl A 16417k} 24A17Y, T2A17F
25 A5 esteH(Table 4).

® Ftge] vepd HANFE HA AHE
ol ot Sy v wAg

F o] vephd AN FE ALY I

(A Z7)) > M EH ASFl FAG ]

16717k} 24217F, T2A17F 25 593 Jepsdd
(Table 5).
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after 16 hours

after 24 hours
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Fig. 4. The variation of inhibition zone according to cultivating time on S. aureus.
A : Hwangryunheadok-tang 100%. B : Hwangryun 100%. C : Hwangbaek 100%. D : Hwanggeum 100%. E : Chija 100%

2) g
(1 £

A

N
ol

o] A 244 A1 ¥ (Table 6)
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-
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Table 6. Antibiotic Susceptibility of S. aureus

Antibiotics

Bacteria Ampicilin Penicillin Oxacillin Rifampin ~ Vancomycin Ciprofloxacin
S aureus 14-16 28-29 11-12 17-19 15 16-20
- 19 3 18 R 7 S
Bacteria Amilsigitcs Gentamicin ~ Imipenem Cefepime  Tetracycline  Cefotetan  Trimethonrim
S aureus 13-14 14-15 15-17 15-18 13-15 14-16
) 19 S 51 S 27 S

S @ stability, I : intermediate, R : resistance

(2) 2t F2E9 4*4~+<>ﬂ o

TR R mE> 10%7HA, EH 50%
74, HEFE 100%9l 45t ‘ﬂx{l%Ol vebstel 100%,
0% FEME ZEdT} LeldFol 9t 3

Fhol Ao WERERT wE A%

10% A GA8E 1el 59 F3YL

& Fhee & 4 ddeh 4 2385
A 27 o] wleshe] ERIEH Table 7.
Fig. 5).
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Table 7. The Size of Inhibition Zone according to Density & Cultivating Time of Five Kinds of Extracts on
S. aureus (isolated from diarrheal patients, 80 ul)

100% 0% 10% 1%

fixtact 16h 2h 72h 16h 2h 72 16h 24h 7h 16h 2n 7h
hwangryunhaedok-tang 16 16 16 14 14 14 11 11 11 0 0 0
hwangryun 24 24 24 22 22 22 17 17 17 0 0 0
hwangbaek 3 13 13 11 12 12 0 0 0 0 0 0
hwanggeum 16 16 16 14 14 14 10 10 10 0 0 0

chija 12 12 12 0 0 0 0 0 0 0 0 0
doxycycline 2 3% 32 3B 3 30 2 2 2 15 15 1
ciprofloxacin 36 3% 36 34 34 34 27 21 21 13 13 13

Fig. 5. Inhibition zone according to density of extracts and antibiotics on S. aureus. (isolated from diarrheal
patients, after 16 hours, 80 ul)

A © Hwangryunheadok-tang, B : Hwangryun, C : Hwangbaek, D : Hwanggeum, E @ Chija, F : Doxycycline,
G : Ciprofloxacin

3 2 FEE LA(100%) 9 AFFEO0 ul 60 pl, P& o, A 7 FEE B AL
40 pl, 20 ph)ell w3 =4 o] ga Frlekich 4 FEEE2 9HEe
ORI, R WM, A 20 w7k, e Z71e A% nl#ste] vebdek(Table 8, Fig. 6).

10 WA FEEE ws 2EFF AYD vl
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Table 8. The Size of Inhibition Zone according to Inject Quantity & Cultivating Time of Five Kinds of

Extracts on S. aureus

Bxtract 80 ul 60 ul 40 ul 20 pl
16h 24h 72h 16h 24h 72h 16h 24h  72h  16h 24h  72h
hwangryunhaedok-tang 16 16 16 13 13 13 12 12 12 12 12 12
hwangryun 25 25 25 23 23 23 21 21 21 21 21 21
hwangbaek 12 13 13 11 11 11 10 10 10 9 9 9
hwanggeum 18 18 18 16 16 16 14 14 14 13 13 13
chija 14 14 14 12 12 12 9 9 9 0 0 0

Fig. 6. Inhibition zone according to inject quantity of five kinds of extracts on S. aureus. (isolated from

diarrheal patients, after 16 hours)

A : Hwangryunheadok-tang, B : Hwangryun, C : Hwangbaek, D : Hwanggeum, E : Chija

AN A
o uh2 73} MIC

MICE #EfEsg &5
10%. 20 plel™, #H#-2 50%. 60 ul, FEf=
40 pldch

10%. 80 ul, #HL
100%.

IC% KiEa

Fegell wlEste qA
Fig. 7).
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Table 9. The Size of Inhibition Zone according to Inject Quantity & Cultivating Time at Minimum Dilution
Density Extracts on S. aureus

80 ul 60 nl 40 nl 20 nl
16h 24h 72h 16h 24h 72h 16h 24h 72h 16h 24h  72h
hwangryunhaedok-tang (10%) 9 9 9 0 0 0 0 0 0 0 0 0

Extract

hwangryun (10%) 7 17 17 16 16 16 14 14 14 13 13 13
hwangbaek (50%) 11 11 11 10 10 10 0 0 0 0 0 0
hwanggeum (10%) 9 9 9 0 0 0 0 0 0 0 0 0

chija (100%) 4 14 14 12 12 12 9 9 9 0 0 0

Fig. 7. Inhibition zone according to inject quantity at minimum dilution density extracts on S. aureus.
(isolated from diarrheal patients, after 16 hours)

A © Hwangryunheadok-tang 10%. B : Hwangryun 10%, C : Hwangbaek 50%, D : Hwanggeum 10%, E  Chija 100%

(  Alzbel] b2 g7, dFEH A EA £ A& X oS ZA A= Fig. 8
EF 75 AP v 2 3a) 2] S aureus Ay
o sl s> A EH Gl JAG e 164] 2289 2x 5 pl/mldlx A3 A3 A7
Zbst 2417}, 12417 BROlA FdsA e FHE A&Ad ASAHN L depde 2T &
).

T
N

¢

=

(Table 7. 8, 9 AN, 12417 M B 23 v wate] 354 log

cycle94 zto]lE Yepfgidh rivx 2 & 2 E

3 D=0 Mzx 53 FEME Azte] AAF4E Jog cycled] FHaA}

nAE ASE 24 AP gA /A AS5E 7} AX F3g A JA 24 FAF 4 U
%—zr"é—ﬂ] A8 M =2 3 %3—1% Hel FEoR o}(Fig. 8).
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Fig. 8. Growth inhibition of Coptis Rhizoma extract
against S. aureus.
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Table 10. MIC of Extracts against Standard
Microorganism & S. aureus 1solated
from Patient

No Extract Eeizita S. aureus

1 Hwangryunhaedok-tang 50%, 20 ul 10%, 80 nl
2 Hwangryun 10%. 20 nl 10%. 20 ul
3 Hwangbaek 50%, 80 pl 50%, 60 pl
4 Hwanggeum 50%, 20 ul 10%. 80 ul
5 Chija 100%,60 ul 100%.40 1l
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