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�������� This study was to investigate the antibacterial effect of 63 species herbal medicine extracts on S. mutans
growth by paper disc method and then examined the effects of S. mutans growth by some selected herbal medicines.
Antibacterial effect of 63 species medicinal herb extracts on S. mutans was superior to Lycopi herba, Scutellariae radix in
regular order and antibacterial activity(20 mg/ml concentration) through paper disc method were measured 6.3 mm and
3.5 mm, respectively. The growth of S. mutans in control medium was the highest at 8hrs, while that of medicinal herbs
extract added-medium(2 mg/ml) was at 16 hrs. The pH values of the control media and media supplemented with Lycopi
herba and Scutellariae radix extract were 5.08, 5.80, and 5.74 at 8 hrs, respectively. In the change of total carbohydrate 
the control media and supplemented with Lycopi herba and Scutellariae radix extract were 0.81 mg/ml, 1.70 mg/ml and
1.84 mg/ml at 8 hrs, respectively. In the change of proteins of the control media and supplemented with Lycopi herba and
Scutellariae radix extract were 8.39 mg/ml, 9.52 mg/ml and 9.28 mg/ml at 8 hrs, respectively. The polysaccharide contents
of the control media and supplemented with Lycopi herba and Scutellariae radix extract were 300 mg/100 ml, 200 mg/
100 ml and 220 mg/100 ml at 8hrs, respectively. 
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D, S. mutans2  EF �GH� >�-2 glucosyltransferase
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Q2 LP+� glucanA >�-9, �4 LP+� glucan�
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^_5 ����� `aA bO52  !� �A cd-Be,
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op, �����A `a-W b� Wq r�� s
�� l
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�#,56 ����� `a < ��� 4�A ���� .

� �t >�� ��%11,12), {-. r�1x kx, N� �

N��%(Grapefruit seed extract)� ascorbic acid, �O S.

mutans, �� l!*+A e&��x �x1x k�13).
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�, � r�,52 �#,5 /V12 63�� ��¤�:�

¥P��%A K�� ¦, S. mutans, �� l!I?� paper

disc method� §¨-x, l!I?� e&e2 ��¤� �+

-. S. mutans� �U, m�2 ©ªA «W b-. >¬

, pH ®¯, �°	 ®¯, ± ²P¯%� ®¯ < �GH >

�, m�2 I? �, {-. ³´-xN -µ�.

�� � ��

1. ����
� ¶·, U+� ��¤(t:N F 62�)2 5¸ ¹�\

,5 �º(»� iA �¼-. U+-µ�9, ��� Table 1

,5 �2 ½¾ ¿�.

2. ����
(1) ��aX

ÀÀ� ��¤� �Á� ¢W� KÂ-. 50 gÃ ÄÅ �

¦ ÆÀÇ_È¢, Éx \�� ÊW6Ë �HP 1 l� ��

�$ 100oC,5 
HÌÀW� �+-. PÍ(,5 3\Î �

Ï ��-µ�. �� .?\] .?'A Ðx ÑU2 �\ �

�Ò.? ?@A BC .'A Ð� ¦ .'A ÓO [ÔÕÖ

W� U+-. �× �º\Ø ¦ \�� ºd-µ�. ���

��¤� U+12 :b, ^_ \�Ù� Ú	, ¥¡, Û�,

Ü �A �(�� -µ�(Scheme 1).

(2) \� < WW

¶·, U+� \���2 BCA protein assay kit(Piece

Co., U.S.A), BSA(Piece Co., USA)A U+Ý�9, S. mutans

Þ~A b� Þt2 brain heart infusion(Difco, USA)A U+-

µ�. WW2 pH meter(Istek Co., Korea), UV/Vis spectropho

tometer(Shimadzu Co., Japan), centrifuge(Hanil Co., Kore

ßWN(BBL Co.), incubator(Dongyang Co., Korea), clean ben

(Sangwoo Co., Korea), voltex(Dongyang Co., Korea), magne

����� �� List of tested samples

Serial No. Korean name Name of herbal medicines Serial No. Korean name Name of herbal medici

DH-01 Goihwa Sophorae flos DH-33  Guchuk Cibotii rhizoma
DH-02  Gilkyung Platycodi radix DH-34 Sansaja Crataegi fructus
DH-03 Duchung Eucommiae cortex DH-35 Sanyak Dioscoreae rhizoma
DH-04 Soksae Equiseti herba DH-36 Sandugun Sophorae subprostratae radix
DH-05 Ogapi Acanthopanacis cortex DH-37 Sukchangpo Acori graminei rhizoma
DH-06  Usul Achyranthis radix DH-38 Choyongdam Labiatae flos
DH-07  Doin Persicae semen DH-39 Sokdan Phlomidis radix 
DH-08  Haedongpi Kalopanacis cortex DH-40 Sungma Cimicifugae rhizoma
DH-09  Cheonma Gastrodiae rhizoma DH-41 Siho Bupleuri radix 
DH-10 Pogongyung Toraxaci herba DH-42 Sini Magnoliae flos
DH-11  Mokdanpi Moutan cortex radix DH-43 Gongsain amomi xanthioidis fructus
DH-12  Goldamcho Caraganae radix DH-44 Yonkyo Forsythiae fructus
DH-13  Ganghwal Angelicae koreanae radix DH-45 Aeyop Artemisiae asiaticae herba
DH-14  Mogun Imperata rhizoma DH-46 Chodugu Katsumadai alpiniae semen
DH-15  Hwanggum Scutellariae radix DH-47 Pohwang Typhae pollen
DH-16  Dansam Salviae radix DH-48 Indong Lonicerae flos
DH-17  Baekdugu Amomi cardamomi fructus DH-49 Jeonho Anthrisci radix 
DH-18  Bokbunja Rubi fructus DH-50 Gungang Zingiberis rhizoma
DH-19  Gamguk Chrysanthemi flos DH-51 Eumyangguk Epimedii herba
DH-20  Golyonpi Meliae cortex DH-52 Jogudong Ramulus uncariae cum uncis
DH-21  Bija Torreyae semen DH-53 Jinbum Aconitum flos
DH-22  Jibuja Lycopi herba DH-54 Magamok Sorbus cortex
DH-23  Baekdanhang Santali album lignum DH-55 Mahwang Ephedrae herba
DH-24  Daepungja Hydnocarpi semen DH-56 Jinpi Citrus unshin peel
DH-25  Gumaengja R̀osae laevigatae fructus DH-57 Daehwang Rhei Rhizoma
DH-26  Binlangja Arecae semen DH-58 Chuncho Zanthoxyli pericarpium
DH-27  Ganghwang Curcumae longae rhizoma DH-59 Chunlunja Meliae fructus
DH-28  Tosaja Cuscutae semen DH-60 Chungsangja Caricae fici fructus
DH-29  Baeklyom Ampelopsis radix DH-61 Chukbaeyop Meliae flos
DH-30  Baeksunpi Dictamni radicis cortex DH-62 Donggoaja Benincasae semen
DH-31  Baekgulchae Chelidonii herba DH-63 Danggui Angelicae gigantis radix
DH-32  Gosam Sophorae radix 
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stirrer(Corning Co., USA) �A U+-µ�.

(3) !7 < Þ~

¶·, U+T !72 �à�áâ m>%á?,5 K~ ã�

S. mutans KCTC 3065� U+-µ�9, �{ < ä�Þ~�

brain heart infusion(BHI) Þt, 37oC,5 24\Î �Ï ß

WN,5 ßW Þ~-µ�.

(4) l!�� å@

À� ��¤ ��%� l!�� §¨� paper disc method

, �-. å@-µ�914), S. mutans !7 1 loop� 10 ml

BHI broth, æ�� ¦ 37oC,5 18~20\Î ßWN,5 ß

W Þ~-. �+-µ�.

ç!T Muller hinton agar Þt� petri dish, 15 mlÃ

K7-. xR¯ \Ø ¦, S. mutans Þ~' 50µl� æ�-

. !s-S 6è-µ�. �é 63�� ��¤ ��%A

400 mgÃ ç!P 1 ml, êÔë �. paper disc(6 mm),

ÀÀ 50µlÃ ìP� ¦ �º\í�. �ºT disc2 \·+

ÄîÞt ��, ï� ð;\Ø �$, 37oC,5 24\Î �Ï

ßW Þ~-µ�. ��%, �� l!��� paper disc 7®

� clear zone ñ¹(mm)A å@-. î�-µ�.

(5) oJòOÕ6 å@

oJòOÕ6(MIC, minimum inhibitory concentration)2

paper disc method, �-. å@-µ�914), S. mutans !7

1 loop� 10 ml BHI broth, æ�� ¦ 37oC,5 18~20\

Î ßW��� Þ~-. �+-µ�.

ç!T Muller hinton agar Þt� petri dish, 15 mlÃ

K7-. óx\Ø ¦, S. mutans Þ~' 50µl� æ�-.

!s-S 6è-µ�. ��¤ ��%� oq Õ6� 10 mg/ml

� 2Þ ru ôõ� ¦ 37oC,5 24\Î �Ï ßW Þ~-

. öÏ�� {÷-. ��T Õ6¾ cdT Õ6� ø@-

µ�.

(6) >¬ å@

>¬� S. mutans !7 1 loop� 10 ml BHI broth,

æ�� ¦ 30oC,5 18~20\Î ßW��� Þ~-. ��¯

\Ø ' 50µl¾ ��¤ ��% 50µl� BHI broth 10 ml

, 7¼-µ�. 37oC,5 ßW Þ~-�5 \ÎÙ� ùú-.

!� >öA spectrophotometer� �+O5 ìû6(600 nm)�

å@-µ�.

(7) pH å@

pH ®¯2 �$? ¿� å@-µ�. S. mutans !7 1

loop� 10 ml BHI broth, æ�� ¦ 37oC,5 18~20\Î

ßW Þ~-. ��¯ \Ø ' 50µl¾ ��¤ ��% 50

µl� BHI broth 10 ml, 7¼-µ�. 37oC,5 ßW Þ~-

�5 \ÎÙ� ùú-. pH meter� �+O5 å@-µ�.

(8) ²P¯% @Å å@

Þt# ²P¯% ®¯2 phenol sulfuric acid aXA �+

-µ�. �ü'� ºd2 §Å¬A y�W b-. �ü%	

� D-glucose� U+-µ�9, glucose� 100µl /ml� stock

solutionA ý�x, �HP� ôõ-. �äÙ �ü'A ý�þ

�. §Å� *�� 20 ml+ \·{, �äÙ �ü' 1 mlA

�-., .W, 80% phenol 25µl¾ �� ÿ= 2.5 mlA

��-x, �º',2 �ü' �� �HP 1 mlA �Ý�. Q

� sample 1 ml? .W, 80% phenol 25µl¾ �� ÿ=

2.5 mlA ��Ý�. \·{A � �Ó� ¦ 30oC,5 20KÎ

�ó\], ¶��� ÌÀ� �$, �ü' < �º'� ìû6

� 490 nm,5 å@Ý�.

(9) �°	 @Å å@

Þt# �°	 ®¯2 BCA kit� �+-µ�. �ü'� ºd

2 §Å¬A y�W b-. �ü%	� BSA(Bovine Serum

albumine)A �+-µ�. BSA� 1 mg/ml� stock solutionA

ý�x, �HP� ôõ-. �äÙ �ü'A ý�þ�. §Å

� *�� 20 ml+ \·{, BCA �Ó'(100:2)A 4 ml �

-., .W, �äÙ �ü'A ÀÀ 0.1 mlÃ ��-x, �º

',2 �ü' �� �HP 0.2 mlA �Ý�. Q� sample

1 ml, BCA reagent �Ó'A �Ý�. \·{A � �Ó�

¦ 37oC,5 30KÎ �ó\] ¶�,5 ÌÀ� �$, �ü'

< �º'� ìû6� 562 nm,5 å@Ý�.

(10) S. mutans� �GH K�

��= ��¤ ��%� S. mutans� glucan >�, m�

2 ©ªA «��W bO Þ~' # �GH� ~� � ��

aX15)A ®R-. ¶�-µ�. \� ùú� b-. BHI Þt

, ��¤ ��%A ��(2 mg/ml )-. À \ÎÙ� Pf-.

Þt� 4oC Ìx, �{-µ�. �{T Þt#� �GH M

Å� �$? ¿� å@-µ�. �GH� ÐW b-. ùúT

Þt, 2.5N� Õ6� 16Ë NaOH� �-x 12\Î �Ï

a�\í�. a�T Þ~', acetic acid� �-. 4¯� �

$ cell debris� 8|K�-. dB� ¦, (�', 3ÞÅ(v/


���� �� Standard extract preparation from herbal medicines.
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v)� ,²�A �-. -v �Ï a�\í�. ,²�, �O

�ÔT �GH2 xu8|K�W(Beckman XL-90)� �Ô\]

(15,000�g, 10 min) �GH �KA K�-µ�. K�T �G

H2 60oC,5 �º\Ø ¦ �4Å(mg/ml )A å@-µ�.

	
 � ��

1. ��	

63�� ��¤�:� ��%A Ðw S. mutans, �� l

!I?¾ 	�A paper disc method� å@� ø?2 Table

2¾ ¿�.

S. mutans, �O5 z
, ��h, °�ª, ��N, �YN,

�ÿ, °ù, õ�E, u�, �� �� 1 mm �-� òO


ñ¹A e&#þ�9, ��, ��, °��, �KN, ��N, =

UN, =�, ��, Ô), �h, �(N �� 1 mm� !��

cd�A �µx, ��� 1.7 mm, ��� 1.2 mm, º���

1.5 mm, z�N� 1.2 mm� !�� cd�A �µ�. Q�

$~�� 3.3 mm, ��� 3 mm� !�� cd�A �µ�9,

	ë t:N, ÿ� � 2� ��¤ ��%,5 ��� òO


ñ¹A e&#w l!��� ��1þ�9(Figs. 1, 2), t:N

2 6.3 mm, ÿ�� 3.5 mm� e&��(Table 2).

2. �����
S. mutans, �O Lâ� }� l!��A e&� ��¤

��% t:N, ÿ�A �(�� oJòOÕ6� å@� ø?

2 Table 3? ¿�. 

t:N ��%� ¹�2 2.5 mg/ml  ��\ >ö� {÷1t

���9, ÿ� ��%  \ 2.5 mg/ml  ��\ >ö� {÷1

t ���. ^_5 S. mutans, �� t:N, ÿ� ��%�

oJòOÕ62 5 mg/ml�� e&��(Figs. 3, 4).

3. ��� ���� S. mutans ����� ��� � 
��¤ ��%� S. mutans� >ö, m�2 I?� å@

-W bO t:N, ÿ� ��%A 2 mg/ml� Õ6� ���

����� �� Antimicrobial effects of a medicinal herb extracts
against S. mutans  KCTC 3065

Serial No. Korean name Name of herbal medicinesclear zone
(mm)

DH-01 Goihwa Sophorae flos ND*

DH-02  Gilkyung Platycodi radix ND*

DH-03 Duchung Eucommiae cortex ND*

DH-04 Soksae Equiseti herba ND*

DH-05 Ogapi Acanthopanacis cortex ND*

DH-06  Usul Achyranthis radix 1

DH-07  Doin Persicae semen ND*

DH-08  Haedongpi Kalopanacis cortex ND*

DH-09  Cheonma Gastrodiae rhizoma 0.6

DH-10 Pogongyung Toraxaci herba ND*

DH-11  Mokdanpi Moutan cortex radix 0.5

DH-12  Goldamcho Caraganae radix ND*

DH-13  Ganghwal Angelicae koreanae radix 1

DH-14  Mogun Imperata rhizoma ND*

DH-15  Hwanggum Scutellariae radix 3.5

DH-16  Dansam Salviae radix ND*

DH-17  Baekdugu Amomi cardamomi fructus 1

DH-18  Bokbunja Rubi fructus 1

DH-19  Gamguk Chrysanthemi flos 1.7

DH-20  Golyonpi Meliae cortex ND*

DH-21  Bija Torreyae semen ND*

DH-22  Jibuja Lycopi herba 6.3

DH-23  BaekdanhangSantali album lignum 0.5

DH-24  Daepungja Hydnocarpi semen 0.5

DH-25  Gumaengja R̀osae laevigatae fructus 1

DH-26  Binlangja Arecae semen 0.8

DH-27  Ganghwang Curcumae longae rhizoma 0.7

DH-28  Tosaja Cuscutae semen ND*

DH-29  Baeklyom Ampelopsis radix ND*

DH-30  Baeksunpi Dictamni radicis cortex ND*

DH-31  Baekgulchae Chelidonii herba 0.5

DH-32  Gosam Sophorae radix ND*

DH-33 Guchuk Cibotii rhizoma ND*

DH-34 Sansaja Crataegi fructus 1

DH-35 Sanyak Dioscoreae rhizoma 1

DH-36 Sandugun Sophorae subprostratae radix ND*

DH-37 Sukchangpo Acori graminei rhizoma 0.6

DH-38 ChoyongdamLabiatae flos ND*

DH-39 Sokdan Phlomidis radix 0.8

DH-40 Sungma Cimicifugae rhizoma 0.7

DH-41 Siho Bupleuri radix ND*

DH-42 Sini Magnoliae flos 1

DH-43 Gongsain amomi xanthioidis fructus ND*

DH-44 Yonkyo Forsythiae fructus ND*

DH-45 Aeyop Artemisiae asiaticae herba 3

DH-46 Chodugu Katsumadai alpiniae semen ND*

DH-47 Pohwang Typhae pollen ND*

DH-48 Indong Lonicerae flos 0.8

DH-49 Jeonho Anthrisci radix 1

DH-50 Gungang Zingiberis rhizoma 1.2

����� �� Continued

Serial No. Korean name Name of herbal medicines
clear zone

(mm)

DH-51 Eumyangguk Epimedii herba 3.3

DH-52 Jogudong Ramulus uncariae cum uncis 1.5

DH-53 Jinbum Aconitum flos ND*

DH-54 Magamok Sorbus cortex ND*

DH-55 Mahwang Ephedrae herba ND*

DH-56 Jinpi Citrus unshin peel 1

DH-57 Daehwang Rhei Rhizoma ND*

DH-58 Chuncho Zanthoxyli pericarpium ND*

DH-59 Chunlunja Meliae fructus 1.2

DH-60 Chungsangja Caricae fici fructus 1

DH-61 Chukbaeyop Meliae flos ND*

DH-62 Donggoaja Benincasae semen ND*

DH-63 Danggui Angelicae gigantis radis ND*

*ND: Not Detective
34
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¦ !� >öA spectrophotometer� å@� ø? Figs. 5-8

? ¿�.

(1) >¬, m�2 ©ª

t:N ��%� S. mutans >, �� I?2 �º!�

Þ~ 8\Î ¦, ìû6 1.05� o�� >A �µ�e, t

:N ��%(2 mg/ml )A ".� Þt,52 >� tr1w

16\Î ¦, ìû6 0.91� o�� >A e&#�. ÿ� �

�%� ¹� �º!� Þ~ 8\Î ¦, 1.05� o�� >A

�µ�9, ÿ���%(2 mg/ml)A ".� Þt,52 >� t

r1w 16\Î ¦, 0.87� o�� >A e&#�(Fig. 5).

�¾ ¿� ø?2 d�T \Î�Ï ��#, ÑH-. l�

� I?� e&#2 ��, �� $d �� �K�� �� �

�¤ ��%A ��-� ��A I?��� `aj P kA

i�� U�T�.

(2) pH ®¯, m�2 ©ª

t:N ��%A S. mutans Þt, ��-. 8\Î �Ï

Þ~� ¦ pH� å@� ø? �º!� pH 5.08� %&� ®

¯� �µtý, t:N ��%� ".T Þt2 pH 5.80��

Lâ� êý� ®¯� �µ�. ÿ� ��%� ¹� �º!�

pH 5.08� %&� ®¯� �µtý, pH 5.74� Lâ� êý

-S �J-µ�(Fig. 6).

���� �� Antimicrobial activity by paper disc method of the
DH-15 Scutellariae radix extracts on the growth of S. mutans
KCTC 3065.

.

����� 	� Minimal inhibitory concentrations of the herbal
medicines extracts on the growth of S. mutans
KCTC 3065

The herbal medicines 
extracts

Minimal growth inhibitory concentrations
mg/ml of the medicinal herb extracts

Scutellariae radix 5
Lycopi herba 5

���� 	� Minimal inhibitory concentrations of the Scutellariae
radix extracts on the growth of S. mutans KCTC 3065.
(1) 10 mg/ml (2) 5 mg/ml (3) 2.5 mg/ml (4) 1.25 mg/ml  

���� �� Antimicrobial activity by paper disc method of the DH-
22 Lycopi herba extracts on the growth of S. mutans KCTC
3065.

���� �� Minimal inhibitory concentrations of the Lycopi herba
extracts on the growth of S. mutans KCTC 3065.
(1) 10 mg/ml  (2) 5 mg/ml  (3) 2.5 mg/ml  (4) 1.25 mg/ml 

���� �� Growth curve of S. mutans by addition of Lycopi herba
and Scutellariae radix extracts.
-�- Lycopi herba, -�- Scutellariae radix, -�- Control
35
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�(? ¿� S. mutans Þt# pH ®¯, 0T ��¤

��%� I?� «�� ø? S. mutans !� �� ¬?

ðæ� ({{ä� k$A « P kþ�. 

��� pH2 @(�� ¹�2 4��tý, GA '� (ú

-2 ¹�,2 �� !"#  !, �O =� >�1w pH�

)wtx, 5.4 �-� )wtS 1� �����A /0��.

^_5 � ¶·� ø? t:N, ÿ� ��%� *� �º!,

LO pH� %&� ®¯�  !� �� cd¾ ¿� aX��

cd-2 i�� e&��+� ª¦ l�� I?� W�j P

kA i�� U�T�. 

(3) ²P¯% ®¯, m�2 ©ª

��= ��¤ ��%A S. mutans, ��� ¦ \ÎÙ Þ

~\ Þt#� ²P¯% ®¯� «����. �º!�e t:

N ��%� ��T Þt� qW ± ²P¯%� ~� mlG

2.5~3 mg� ²P¯%� @Å1þ�.

Þ~ 8\Î ¦ �º!� 0.81 mg/ml �þ�e, t:N ��

%� ".T Þt2 1.70 mg/ml� ²P¯%� ~� B� ®

-t ���9, ÿ� ��%� ¹�  \ Þ~ 8\Î, 1.84

mg/ml� ²P¯%� ~� B� ®-t ���(Fig. 7).

(4) �°	 ®¯, m�2 ©ª

��¤ ��%� ��T Þt, S. mutans KCTC 3065�

Þ~-x \ÎÙ ®¯-2 �°	ÅA å@-µ�. Þ~ 0\Î

,52 *, Þt,5 10 mg/ml� �°	� @Å1þ�. !-

� o� >.A �� 8\Î,52 �º!� 8.39 mg/ml�

þx, t:N ��%� ".T Þt2 9.52 mg/ml� �°	�

@Å1þ�(Fig. 8). t:N2 ´�7?, u-2 s/> q�

�� �0¾ O1*+16)� k�. �K, {� r�� Nazar

�17)� Kochia indica,5 monobromo derivative < Pt�

alkaloid �K� reineckate ø@A K�-µx, Tandon �18)�

Kochia trichophylla� benzene < ,²� K�,5 saturated

hydrocarbon hentriacontane, hentriacontanol, triterpenoidä¾

saponin�� oleanolic acid� W��� -. glucose, arabinose

< rhamnose� øÓ1w k$A �x-µ�9, Kernan �19)

� t:N �N� �+-. oleanolic acid� @ÅA �x�

½� k�. S. mutans, �� t:N� r�2 Ô2-. 3�

�6 '� r�� 4nj i�� U�T�.

ÿ� ��%� ".T Þt2 9.28 mg/ml� �°	� @Å

1þ�(Fig. 8). ÿ�� l5~, l� < l!*+� �@1w 6

� U+1w7 8�. 7�K��2 wogonin, baicalein, baicalin

� t�9t 40. �� flavone < {�¯Ó%� K� �x

1þ�920), y ��*+��2 :;Þ<=�*+21), l«>?W

*+22), t	�U�*+23) �� «@7 k�. �F,6 ÿ�

��%#� baikalin flavonoid� >-# )?A� l(�,

©ªA 7x l� < l¹� I?6 k�2 �x� k�24).

^_5 3�� ��	
, �� ÿ�� *+, {-. '�

r�� �vw7B j i�� U�T�.

4. ��� ���� S. mutans! "#$ %
� ���
&'

S. mutans� �GH2 �����, {.-2 �� !"A

R�-2C � 4n�  jA -2 �GH��. ^_5 �

r�,52 ��¤ ��%� S. mutans� �GH >�A w

D @6 cd-2t ��-W b-. '-Þt,5 \ÎÙ �

GH� ~� ®¯� «����. Table 4,5 �2 ½¾ ¿�

�º!,52 Þ~ 8\Îý, 300 mg/100 ml� �GH� Ð

þ�e, t:N� ¹� 200 mg/100 ml, ÿ�� 220 mg/100 ml�

�GH� >�1w, �º! �L � 50%� �JI?� �µ�

(Fig. 9).

���� �� The changes of total carbohydrate in S. mutans culture
medium by addition of Lycopi herba and Scutellariae radix
extracts.
-�- Lycopi herba, - � - Scutellariae radix, -�-  Control 

���� �� The pH changes in S. mutans culture medium by
addition of Lycopi herba and Scutellariae radix extracts
 -�- Lycopi herba, -�- Scutellariae radix, -�- Control

���� �� Protein changes in S. mutans culture medium by
addition of Lycopi herba and Scutellariae radix extracts.
-�- Lycopi herba, - � - Scutellariae radix, -�-  Control
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90,

on
tic
al

e
on
�2 qW ".Å� oJcdÕ6�� �� mlG 2 mg��

".ÝW EF� i�� U�19, �25) �� r�� �GH

Kf� ¯á� 	�A ��� ½ glucan� �GHµ�.

�(� ø?� t:N, ÿ� ��%� �� !" R�, 4

n-S *+-2 S. mutans� �GH >�A cdj i��

.Gt9 �� ��%� �+� ��� l�� %	� n�,

�Áë �ój P k2 zr� J¤�3 �m� k2 i��

U�T�.

 �

� r�,52 �#,5 /V12 63�� ��¤ ¥P ��

%� S. mutans, �� l!I?� paper disc method� §

¨-., l!I?� �P� t:N, ÿ�� S. mutans >,

{� ©ªA Ä�-µ�.

1. 63�� ��= ��¤ ¥P ��%� ª!I?� H¨�

ø? S. mutansl, �� ª!�� �P� I52 t:N,

ÿ�I�þ�. Paper disc method, �� l!�� å@

(20 mg/ml ".) ø?2 t:N� 6.3 mm, ÿ�� 3.5 mm

�þ�.

2. ��¤ ��%� S. mutans >, �� I?2 �º!

� 8\Î,5 1.05� o� >.A �µ�e, t:N,

ÿ� ��% 2 mg/mlA ".� Þt,52 16\Î ý,

0.91, 0.87� o� >A �µ�.

3. S. mutans� 8\Î �Ï Þ~� ¦ Þt# pH� å@

� ø? �º!� 5.08 �þ�9, t:N, ÿ� ��%�

".T Þt2 5.80, 5.74�þ�.

4. S. mutans� 8\Î �Ï Þ~� ¦ Þt# ²P¯% ®

¯ÅA å@� ø? �º!� 0.81 mg/ml�þ�9, t:

N, ÿ� ��%� ".T Þt2 1.70 mg/ml , 1.84 mg/

ml �þ�.

5. S. mutans� 8\Î �Ï Þ~� ¦ Þt# �°	 ®¯

ÅA å@� ø? �º!� 8.39 mg/ml �þ�9, t:N,

ÿ� ��%� ".T Þt2 9.52 mg/ml , 9.28 mg/ml

�þ�.

6. S. mutans� �GH >�, m�2 I?2 �º!� ¹

� Þ~ 8\Î, 300 mg/100 mlA >�-µ�e, t:

N, ÿ� ��%� ".T Þt,52 200 mg/100 ml, 220

mg/100 mlA >�-µ�. 
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