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Antibacterial Constituents from Scutellariae Radix
against Streptococcus mutans OMZ176
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Abstract — To develop anticariogenic agents, Scutellariae Radix was tested for its antibac-
terial activity against Strepfococcus mutansﬁ/lZl% which is known as a strong cariogenic
bacterium. The antibacterial activity was evaluated with disk plate method and minimal in-
hibitory concentration (MIC). The ethyl acetate fraction showed significant activity. By
means of activity-guided fractionation, baicalein and ganhuangenin were isolated as the ac-
tive principles. The MICs of these compounds were 100 pg/ml and 200 wg/ml, respectively.
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53¢ AHgEth =8 AR e v 2
v} Melting point apparatus: Electrothermal
9100(Electrothemal Eng. Ltd., Germany), UV/
VIS Spectrophotometer: PU 8800(Pye Uni-
cam, UK), Infrared Spectrophotometer: IR
Report-100(JASCO, Japan), NMR: JNM-EX90
(JEOL, Japan).
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ganhuangenin

fig. 1. The antibacterial principles, isolated from
Scutellariae Radix against Streptococcus mutans
OMZ176.

groupel. 1620 cm™ R 1580 cm™l aromatic
C=C7t &=t 'H-NMR spectrum< H-3
% H-8 proton °] 6.69, 6.70 ppme A 22t sin-
geto 2. B-ring®] phenyl7lellA 71<8k= 5749
protonEel 7.44-8.02 ppmelM, C-5¢1 chelate
@ OHel protone 12.76 ppmelA A=A
BC-NMR spectrumellAd A#| carbond & 16
AYe FAF & AAT, 181.42 ppmelA 4 9
Aol C=07}, 103.00 ppmolX C-3, 162.4 ppm
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enyl7lll 71218k= 6709l carbonEe] &= At
ojdel Eelgley R H ArE TSI o
¥4 & baicalein® (5.6.7-trihydroxyflavone) 2.
2 g8ty oh(Fig. 1).
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2, 6.28 ppmellA H-3 proton®] singlet2.2, 6.32
ppmelA H-6 proton®] singlete.2, 6.53 ppm
oA H-3" proton®] doublet(/=9.0 Hz)2.2, 6.85
ppmolA H-4" proton®l doublet(/=9.0 Hz) 2
2 FBENUT, 9.93 ppmoiA H-2'9} OH proton
o] singlete&, C-59 chelate® OH®l proton
< 12.55 ppmeld #2EA. PC-NMR spec-
trumellA AA carbon®] & 1874 45 HAE
+ 91, 181.78 ppmollM C-42l C=09 car-
bonel, C-3 carbon®] 111.19 ppmolAl, C-2 car-
bone| 161.79 ppmoiA, C-2 carbonel 161.79
ppmellA, C-2'9) carbon®l 148.30 ppmeliA,
B-ring® phenylZlel »118t= 5709 carbons
< 114.86-148 31 ppmoll A 1A, o] el &
213183 data® 9T 2H o] 222 ganhu-
angenin(2’.5.5" 7-tetrahydroxy-8.,6"-di-
metoxyflavone)” 2.2 #1519} Fig. 1).
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#Z= 3 C-59 chelate® OHS) protone] 12.41
ppmelA #FHAUE. ®C-NMR spectrumeoilA
AA carbon® F& 1774 & IAAE + A3,
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F2 Yedg. AICL; H7MA 353 nm(Band D).
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Hutt. 'H-NMR spectrumel A 3.94, 4.00, 4.16
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3H) °] Eol®, 7.40 ppmelX H-3(1H, s) pro-
tonel, 7.96 ppmA H-6" doublet(J=6.6 Hz)
o], 7.06-7.36 ppmellAl B-ring® protonel 7191
3he signale) TEHUR, 10.07 ppmellA C-2
o] OHY protonel, 12.74 ppmellA chelate®
OH9 protonel &&=t} “C-NMR spectrum
ol HA carbond FE 1870 45 AU 5+ A
AL, 59.46, 60.17, 60.62 ppmeliA ~OCH;2] car-
bon, 181.96 ppmal|A C-4, 160.60 ppmelAl C-
2, 155.88 ppmellA C-2", 115.96-131.51 ppmoel
A1 B-ring® phenylZlol 71Q18He 578¢] carbon
—01 FARAS. ool E3eE, E3E A
ZE% 23 o] B2 tenaxin (5.2 -dihy-
droxy—6 7.8-trimethoxyflavone)'? 2.2 #<l5}
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| %’7}—7‘—:- ¥2€¥ compound I, I, Il
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Table L Antibacterial activities of the isola
compounds from Scutellariae Radix agalnst
mutans OMZ176 with disk plate method

Diameter of mhlbltory zgne‘j

Compounds ()™ ——
’ 55 50 100 20 4
(pg/disk) b
baicalein (D) 2102 112 139
ganhuangenin (ID - 93 102 121
wogonin (IiI) - - - -
tenaxin 1 (IV) - - - -
magnolol 135 140 153 162

Incubated for 16 hours on Muller Hinton Agar} i
solid medium. “"Mean values from three ob®
servations and disk is 8 mm in diameter. *No in-
hibitroy zone was formed.

pound I % II= inhibitory zone°] %2} 11.17
mm % 10.2 mmEA, positive control® A&
FutolA Ee2l®l 4782 magnolol(15.3 mm)
Brhe osht f94E YR EAE Byt 2y
1 compound [i#} VI compound 1, [Ieh 2&
flavoneAl g el E£@ddolx &73ln W 313’}%
Holx) it
Table I[s]A H$£0] balcaleing MIC(Mmr
mal Inhibitory concentration)gtol 100 pg/ml
°|31, ganhuangenin®l 200 pg/mielfc}. ol
o] 4% Az} vz EA9Q magnolol Hoe &
Aol ot Ao AHHAT. 2ga, dEor
HolE 2829 MICZe] 100 pg/miye H24g
o, ddol4 ol E Y2 & AHdM elatA]
Ealg ot gadoe] At Ao EAE0] FiH
o] 3iAU, baicalein°lu} ganhuangenin® 2&
G ERAE Foago) 719 Rl ohdst A

SZERS

Table IL. Minimal Inhibitory Concentration (MIC)
of baicalein, ganhuangenin and magnolol against
S. mutans OMZ176

Compounds MIC (pg/ml)
baicalein (1) 100.00
ganhuangenin (I) 200.00
magnolol 6.25

Incubated for 16 hours at 37C in Muller Hin=
ton Broth liquid medium 10 colony formmg
units/ml).



‘E;.j;%i]qyg A9 3 Streptococcus mu-
tans OMZ1769 Wid 333<] a8y o @
#A7E% EF 22 AES AU

1. 839 Aoty olE B EolM 4F2) fla-
voneAlel E34& dstn, B3l g g B
Bt z8el ot 21 22E ZHz} baicalein,
‘ganhuangenin, wogonin % tenaxin 122 %
AP en, I ¥ baicalin® ganhuangenin
"$ mutans OMZ1769) tis) 8§72 2 Y},
w2, baicalein ¥ ganhuangenin® S. mutans
'OM17691 thakd 100 pg/diskel M inhibitory
zone°! 247t 11.1 mm, 10.2 mmeo|9 1, HAR A
EE(MIC)E 2H2} 100 ug/mish 200 pg/miol Tt
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