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ABSTRACT

Objectives : I want to examine the antimicrobial activity of Guankeibujalijung-tang against Streptococcus
pneumoniae 59 isolated from the mouth of a common cold patient.

Methods : Antimicrobial activity was assayed through the hot water extract from Guankeibujalijung-tang
against Streptococcus pneumoniae 59 isolated from the mouth of a common cold patient.

Results : The size of inhibition zone of Guankeibujalijung—tang extract was 983 = 0.11 mm. The optimal pH
and temperature for the growth of isolated Streptococcus pneumoniae 59 were 7.0 and 37C, respectively. The
minimum inhibitory concentration of Guankeibujalijung—tang extract was 12 pl and the antimicrobial activity
of Guankeibujalijung-tang extract was not destroyed by the heat (121°C for 15 min) and not affected by pH.

Conclusions : Reviewing this experimental result, it appeared that Guwankeibujalijung-tang had efficacy against
Streptococcus pneumoniae 59 isolated from the mouth of a common cold patient.

Key words : Guankeibujalijung-tang, Streptococcus pneumoniae, cold patient
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(sinusitis), #%=7]9 (mastoiditis), ¥4 (arthritis),
£-2-9 (peritonitis), 429 (endocarditis) &= 42719,
g9 A oA W (pelvic infection)& €27
ot 53] Jobt 3 T Aol AN w4
354 7o) AQTF o2 Haemophilus influenzae®}
%Q% HL:_ ]_ h:;}—y ol-g%x% o]l—/]_zl

H+ B9 o]t Streptococcus pneumoniae2] 7+
ol ot FHFoRE Apgete A= FAAY A
e ol ZhAsth 18y olefdk A FHEo
2 st Al Wds 7H= Streptococcus
pneumoniae’t A% 7] A &S AL o] # gk Ul 1t
ofgh o= Qg Aol Frslal Q= FAloltt

TRER TR AIE S <REHAT>Y 4
I}LJ‘J\EE”T“’JE'@%?EF‘ o sHste AWoR, D
ligts MHske 45y, AkziEe Gk &85
Ae Aolrh, & A= ojH g oz 7}1] S
S Uo7 Streptococcus pneumoniaeS 3HFA =
olgsto] THA R AU AR F Ue=A
& A8 Baa skl ofo] Azt 7] SAtE
Y Streptococcus pneumoniaeE 3 F74 3}

S ulo =

Streptococcus pneumoniae 92F 4G o 1 &
qE AT S e Al {@— S A5k b
2 e AWl TEE I FEES o)
3ty Streptococcus pneumoniae®] W3gF a0

a o] thsto] ARSI

— Vol. 24, No. 1, 2009

A g

1. M=z

1) BEHEM-TIpge =24

2 Ao AHEE HAlE DAY hiEE A 5
geggol AFEE = A R RS o] 8313
o o A FAL of#le] Table 17 2t}

Table 1. Medicinal Stuff Composition of Gwankeibujalijung-tang

NS[E?%ESI Herbal name Capacity
AAHAZR) )
EEN Ginseng Radlx 12g
W2 () Atractylodis
(A1) Macrocephalae 8g
v Rhizoma

A7 () Zingiberis Siccatum 3
(&=4h) Rhizoma Preparat s
5 —
7%1(2;&) Cinnamomi Cortex 8g
<Ok 755E) Paeoniae Radix )
(a=4h) Alba &
213 (bR %) e

(2221 Citri Pericarpium 4g
HE(H#®) . .

(A1) Glycyrrhizae Radix 4g
B () Aconiti Iaterallls
— Preparata Radix 4g
(T=2h
Preparat
A 52g

2) BRIy FE2E Az
22F SF 1 Lol HHrHfge] 24 s 9
Il oFR7|(DWP 5000-M, t-3(5), =)= 2417t 303
7V FE% & o] FENS filter paper (whatman
Nol England)® 133+ 3 rotary vacuum evaporator
(Buchi Rotavapor R-144, Germany)llA 100 mZ &
ot WAy WA nAstEA gt &4
| Slg Amz ALgddt B¢ pivt @

Ao o FIS vA=AE Fs7] st
5

e = o
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Table 2. Usage of Media Used Inthis Study

Media

Usage

Blood agar

Thioglycollate broth
Brain heart infusion broth
Mueller Hinton(broth)agar

isolation of Streptococcus pneumoniae 59
proliferation of Streptococcus pneumoniae 59
culture of Streptococcus pneumoniae 59

antifungal test of Streptococcus pneumoniae 59

Streptococcus pneumoniae 9% 588 =49 o
FE A&,

4) A-gulA

7 282 98)4+= 5% Blood agar plate (Difco,
USAE AF838ldat, 9] 5418 $18iA= Thioglycollate
broth (Difco, USA)E AF&aton #55 Hs3
t}, Ago|| AL8& wjo]= Brain heart infusion broth
(Difco, USA)9l| F245}o] AL&3}A Y. Streptococcus
pneumoniae  59°  tgk vty HAAS HEiAE
Mueller Hinton agar®} Mueller Hinton broth (Difco,
USA)E AH&stitt.

5) el Hit

&4 229 Streptococcus pneumoniae 595 Brain
heart infusion agar platedl] §E3}e] 37 CollA 304
b e og WAl BshEA Ade ALg-s)
som 4ol gk ¥ Blood agar platecl] g tf
S wj%E Streptococcus pneumoniae 59 colony S
A 2L Brain heart infusion agar plated] At &b
A tFE B Atk

2. 2
1) Streptococcus pneumoniae 592 =4

(1) Direct smear

o 2E5 8 "HaHsow 7|sxe] 13
ol AH3 AAZ 5% Blood agar plateo] »=g3t
T3 37TColA 30A17F afj kst & gk F9o F49)
R 8o gl e Aesrt

(2) Gram staining
22 % 32 Brain heart infusion agar plate©l] f
kgt T} Hucker 59 WH9S wasle] o Ms}e]

dndew Al

i

(3) catalase test
Brain heart infusion agar plateol] w3t Ha<
A 272 10% H202 £ Yol AE2l vy o

B2 catalase WSS 2AE .

(4) Optochin susceptibility test

Blood agar plate Ao #&]¥ #& L2A =
HE & 1 99l optochin discE EaL 24N 7F vjkS
SFATE 1% disk FHoll HEAA YL Aol H i
£ optochin®l] 7HAdo] e oz ERlsle] 7HAdo
gom ot Eglel #& 1AAHCR  Streptococcus

. - o1®)
pneumoniae® F74& AT

_{

-

(5) Bile solubility test

#2)¥ ¥& Brain hear infusion brothol ®j %3k
b2, o] wWjYE Brain heart infusion brothel 10%
sodium deoxcholate® 1-2W-e Hojrmg] B L& &
stk s gFedo] BhA Wl wgol o] &3l
o7 gelg agr.

L

(6) Inulin fermentation test

#2]%¥ 72 Brain hear infusion brothell Inuline 1%
7b SA M7V v 37CellA 593t vl st the AR
TE 43t acid AXES Inulin fermentationS

oo gy,

(7) Neufeild quellung test

vjokd fFels LrfoluFubiol EaL Streptococcus
pneumoniae®] &8I} methylene blue £4& 3
T e "oy E3et o dnFder #AES
Eii=g

A g o] A5t wgske AS

= = “
wto] Aot BahEE A B A
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2) Streptococcus pneumoniae 599
eI zZAF

500 m¢e] 4z Ze}~3ol| Brain hear infusion
brothg 100 mb& ¥ 19k57] s ohs wiAE
215 & wjg] wjts| =2 Streptococcus pneumoniae
59% 1 cc &3 37C shaking incubatorell A
160 stroke/min o 2 Agwjksbi zF A7 d2
spectrophotometer (Shimadzu, Japan)S ©]-&3k] 660
nmelA FHEE St A4S sk

=2 T u

3) Streptococcus pneumoniae 592]
%34 pH 24

Brain hear infusion broth ®j=A]¢] p HE Z+2 55
65, 75, 85 95% 2Ae thy 100 meo] 47 Feh=el
pH7F 2AE wiXE 247 20 med) Este] 1] E
3 3 A9 o mj] wjdksl & TAlE 400 pwl Bt
o] shaking incubator®ll A 160 stroke/min®.& 3047k Hi
k8l 3 gpectrophotometer (Shimadzu, Japan)S ©]-&
ste] 660 nmollA FHE=E F43k Streptococcus
pneumoniae 59¢] A5 A pHE g5t

4) Streptococcus pneumoniae 599
WgHAeE 24

Brain hear infusion broth ¥iA& 100 m¢9] Az} &
gt 20 me Este] AgEr] Eaek § A3 o
& A e TAE 400 we HES 26T, 0T, 37T,
45C shaking incubatorell A 160 stroke/min o2 30A]7F
| 9F&F 2 spectrophotometer (Shimadzu, Japan)Z ©]-&
ato] 660 nmellA] FFEE FAsE Streptococcus
pneumoniae 599 ASH AL EE g9

5) Streptococcus pneumoniae 59l
gt BAEMFEY FEEC
SEE R
BTy 2559 Streptococcus pneumoniae
590l thah SR 4L Zaikadl WY W s}o]
B ulA] b (disc-agar plate diffusion method) S 2
A4S sioith 3 eds S74sk] kel Macfarland
tube No. 059 Bx& W& Aujd3t Streptococcus
pneumoniae 59T NS Hird HE SR Mueller-
Hinton agar plate®l] S$¥Al =sh U5 ‘FkEM i

B FE5S 50 w loading A WY AZRAIA =&
paper dlsk (d8mm, Do910606 Toyo Roshi Kaisha.
Ltd. Japan)E &&= vk 37C incubatoro]Al 30
AlZE wekate] paper disk ¢l @A % inhibtion
zones Autocaliper (CD-204, Absolute Digimatic
Mitutoyo corp, Japan)® A7Z4& ma= =436t
gt s glssith

6) BAM TR FEES MIC
(Minimal Inhibitory Concentration)?44
MICE & 59 H”e o]gsto] HAsgth 10
ml9] Mueller-hinton broth7} E0]%1= 6712 Al¢ &
o] wg] wj%s Streptococcus pneumoniae 595
105 cfu/mle] s=2 #533 * FHFHPGEFE
2 Zzhe] Al 4,8, 12, 16, 20, 24 w] Gt
= A7kt 3 37ColA 3071 sjFsle] §eE YE
W2 &= HaAdsEE MIC (Minimal Inhibitory
Concentration) 2 WERN S

7) EEEFEIRY 2R o A =4

PR Ry 280 d HEAEE XA
Asto]l EEEM FEIGFEED o] RN R
FEES 12T, 157]1elA 1687 s 3555
60 A WEFstel HERAA FL disk paper:
Streptococcus pneumoniae 59E MacFarland tube
No 05¢] €= g3o] Al =3¢k Mueller Hinton
agar WA 9fol ¥ the 37CelA 3041t vieF
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ol gk P S FAFsEATH
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8) EEEMTEI; 25<] pH 84 =4

HEEH Y FEEY
et FE ARE 77
FABNERO® pHE 3,5, 7, 9, 112 4%
oA AR ZhE A skt o] tha
pHY 72 FAAN FEES 60 w¥ EF38t A
ZA7 L disk papers Streptococcus pneumoniae
595 MacFarland tube No 059 Blez @30  SF
Al =23 Mueller Hinton agar ¥iA| 9ol &%
S 37Tl A 30A17F vjkste] 2+ Al&.9] inhibition zone
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1. B2lsh 350 SYI S4

228+ Streptococcus pneumoniae 59 2] HEj
34Ql 548 A 43} Blood agar plated]l 30417}
wjoFetd S v A4 1 m AR Fsia dukae]

[e]
A% Y79l AYTE PEAoT §Udle] -8

il

1= 1= T —

(5)E At em Algte] ZAugte] wel A7REE)
o o Fehe] FARIt FgEHo] alE EdS
e AS #FE ¢ Yk T3 Streptococcus

gt i
pneumoniae 599] R TS Aukde] HH(flate),
1] 3 (umblicoid), 71EW-2(oil droplets), % %4 (mucoid)
o] o] IAHATE ] $t Streptococcus pneumoniae
59 ¥ FZ Gram staining 315 W Gram ¥4o &
Al(ancet) 2% B oR 08 m AEY ZA7|E &
HAaok wgk A A eSS A B
Tl A= Feho] FRIEATHTable 3).

223t Streptococcus pneumoniae 59 59 A3}
ol EAS 2AS A3 catalase testl A YA
S H9™ optochin susceptibility testoll Al 7+
Jo] 219lem hile solubility testoll Al A wke-&
B o Neufeild Quellung testoll %= FATHS-S 1.
ATtHTable 3). HE2o= APl Strepto Kit system
(Bio Merieux)& ol8ate] 5743l & A= Streptococcus
pneumoniae® Q1% 31t}

o rlo

e

4
oo %

>

2. Streptococcus pneumoniae 592

NEX-

Brain heart infusion broth Bl*]oll Streptococcus
pneumoniae 59 37TCoA wjdsly AE{IAS =
AFeE A3l B8l Streptococcus pneumoniae 59
oF 3041t 7H7ke] i eketlS W log phaseol] =93}
= Aox FIHAHFig. 1).

1.4
1.27

0.8¢
0.6f
0.47
0.2¢

660nm O.D.

5 10 15 20 25 30 35
culture time (hours)
Fig. 1. Time course of selected Strgptococcus pneumoniae 59

3. Streptococcus pneumoniae 592
4= pH

pH7} 55, 65, 75, 85, 95% ZA%¥ Brain heart
infusion broth B Al Streptococcus pneumoniae 59
= wjkste] Streptococcus pneumoniae 599 A5
A pHE 2AE A3 A5S 98 H#49 pHe 75
2 Ueiyton A &9 pHET= o ¢zt &
Al gt Aol ek Ao m YEythFig. 2).

1.4
1.2
1
0.8
0.6
0.4
0.2
0

660nm O.D.

5.5 6.5 7.5 8.5 9.8
pH

Fig. 2. Optimum pH of selected Strgutococcus pneumoniae 59

4. Streptococcus pneumoniae 592|

.
Mg Hmes

Brain heart infusion broth BJXel| Streptococcus

Table 3. Morphological and Biochemical Characteristics of Selected Streptococcus pneumoniae 59

Morphological characteristic

Biochemical characteristic

Catalase test positive
Direct smear lanceolate diplococci Optochin susceptibility test susceptible

Bile solubility test soluble
Gram stain positive Inulin fermentation test positive

Neufeild Quellung test

positive
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pneumoniae 59 7+ 26°C, 30T, 37C, 45Col A wik
slol Streptococcus pneumoniae 599 A HA &
S ZAke A¥ ASS g HAe _xE VTR

UERgow 45T A wiget B¢ ASEE oF 50%

7} e Aoz yEbdthFig. 3).
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o
E 0.6f]
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Temp ('C)

Fig. 3. Optimum temperature of selected Streptococcus
pneumoniae 59

5. BEEMFIEHS FTE=2

Streptococcus pneumoniae 590i|
i st st ekM

=]
59¢] ggreds
inhibition zone®] A7]E =43 ZAI}E sigma plot
50 program< o|-§-3ste] Bt + EFUAE YERYS
S o inhibition zone?] Z7]= 983 + 0.012 e
tH(Table 4).

Table 4. Antimicrobial Activity of Extract from
Gwankeibujaljung-tang

Extract Inhibition zone (mm)
Guankeibujalijung-tang 983 £ 0.11

6. EMEMFIEFH S FTE22 MIC
(Minimal Inhibitory Concentration) 2344

A e Ao 3 Al 7P de] AR
%= MIC(Minimal Inhibitory Concentration) 2418 <
T WS ol g3l MG A [ F
59 MIC= 12 w2 g1 Stk Table 5).

7. BEMTIEFS
ERERS TR

T

=, = = = [e)
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Table 5. Minimal Inhibitory Concentration of
Gwankeibujaljung-tang Extract Against Selected
Streptococcus pneumoniae 59

Extract + MIC (ul)
Guankeibujalijung-tang 12 = 0.70

Table 6. Effect of Heat Treatment on the Growth
Inhibitory  Activity of Gwankeibujaljung-tang Extract Against
Selected Streptococcus pneumoniae 59

Inhibition zone (mm)
100C 25 hr 121C 15 min

104 + 0.11

Extract

Guankeibujalijung-tang 9.83 + 0.11

Qs T ARE K3 Qg 2 oA 7|&e
A3} 7o) 53] o)A} A¥3}le] inhibition zone?] =7
= 3 A3}Z sigma plot 5.0 program< o] &3}
+ REAAE YERIS o °L17]§
87} ©] £ inhibition zone< 7}

A
L AL

o

ok
= o

s}
=

Hol o] FEE2 Aol v
+ ASAHTable 6).

8. B FIEGS

HEEY RS FEEe] pH Pgde As 32 Y
olX 71E3 A3} z2o] 53] o) A

zoned A71E =43 ZAIAE sigma plot 5.0
+

of FE=L T Wl pHolM A& A=
Ao el HAtHTable 7).

Table 7. Effect of pH Treatment on the Growth
Inhibitory Activity of Gwankeibujaljiung-tang Extract Against
Selected Streptococcus pneumoniae 59

Inhibition zone (mm)

Extract pH3 pH5 pH7 pHY9 pH 11
QuinkeiBua gg)001 - 9g1:002 9514002 9814001 9814001
yung-tang
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£ B9 $A43} Streptococcus pneumoniae 592+ iy
#etdal, 1 5498 A eFsith mgk Az o] A
o7 o - AHMS WA Edba EL, weEts 59 =
Ao X B3 U AMEEs kolst Aurel ErkH TR
hige] FEES o] &3l Streptococcus pneumoniae
of tig atg el st ARSI

2 549 Streptococcus pneumoniae 59 37C

— Vol. 24, No. 1, 2009

ol A oF 30417t 77ko] meFslslS log phaseol] &

k= Alow FRlEglom ALHA pHE AR 7&4
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