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Isolation of the Antibacterial Constituents from
Crassirhizomae Rhizoma and Evaluation of Activity

Dong Sun Do, Byung Sun Min and Ki Hwan Bae’
College of Pharmacy, Chungnam National Univ., Taejon 305-764, Korea

Abstract—Two constituents were isolated as the antibacterial principles from the methanolic extract of
Crassirhizomae Rhizoma against Streptococcus mutans OMZ176 which is known to be a strong cariogenic
bacterium. They were identified as flavaspidic acid PB and flavaspidic acid AB by means of phy-
sicochemical methods. They exhibited strong antibacterial activity and the minimal inhibitory con-

centration (MIC) value was 6.3 pg/m!

Keywords [_| Crassirhizomae Rhizoma. Dryopteris crassirhizoma, Streptococcus mutans OMZ176, antibacterial
activity, MIC, flavaspidic acid PB and flavaspidic acid AB.

SR 2 RS NEH EH o= 5Fo) Ao
S et 2 &35l g2 E BEIL in vitrod)
A Zx179) 8h1Q) Streptococcus mutans OMZ1769
et 2329 A3, #F (Crassirhizomae
Rhizoma)o] =84S v} g3jug 1 248
Ag 7, satxg sty 3dEs Yrkskaat
E Ay 2. 352 wrlal (Aspidiaceae)oil
2381 #%F (Dryopteris crassirhizoma Nakai)$] B
718 A2 A0Z A FE EFTAANZ g 2
of it} ? FRo2ZAE dryocrassin, albaspidin,
aspidin, flavaspidic acid®, aspidinol, filic acid,
filicinic acid B¢} B soiglen, F&&40] 713
78 AL albaspidin® aspidin® 2 &#iA ik ?
AP E BFE 95% S22 F580d g F
Boll 3 &R} A EE Bt FudA
AL Eostn 3ET2E AN, in vitroA]

=N

o w0

TE gl 89 RE o ARAR
(43 042-821-5925 (H2) 042-821-5903

478

o= e sl 1 A3E Rugtt
AENE W Y
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Hinton Broth ®ix]elA 37°C, 16A17F 2% wigd
AL glass homogenizer2 #FA3HA 3 Holl ¢
€ Muller Hinton broth® 20%¢] 357} 558
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Table I— Antibacterial activities of flavaspidic aicd
HO OH OH PB, flavasdic acid AB and magnolol against
S. mutans OMZ176 with disk plate method
R HO 0 Diameter of inhibitory zone (mm)
compounds 5 10 20 40
0 0 OH (ng/disk)
flavaspdic acid PB 12.0 13.5 14.0 16.6
flavaspdic acid AB 85 10.0 13.0 15.0
Fig. 1— Antibacterial constituents, flavaspidic acid PB magnolol 8.5 100 122 135

(R=CH:CHa) and flavaspidic acid AB (R=CH,),
isolated from Crassirhizomae Rhizoma against
Streptococcus mutans OMZ176.

0.528 JEhAJYE. UV spectrum (MeOH)2 223,
299, 349 nmolA F5FiE el en o= phlo-
roglucinold) #8E%< AAMETE? IR spectrume
3400 cm™, 3200 cm™@] hydroxyl group, 1640 cm™@]
conjugated carboxyl group, 1620cm™ 2 1580 cm
‘o] aromatic C=C7} #1=tt, 'H-NMR spec-
trum 0.99 ppmeliA] -COCH,CH,CH;®l proton®l
triplet (J=7.5 Hz)Z, 1.10 ppmell4l -COCH,CH,%]
proton®] triplet J=7.5Hz)Z, 1.40 ppmelA gem-
dimethyl®] protonE°] singlet®, 1.66 ppmolA
-COCH,CH,CH:¢| protonEe°] multipletZ, 2.05
ppmolA aromatic-CH, proton®| singletZ, 3.05
ppmel A -COCH,CH,CH,® proton®l triplet (J=
7.5Hz)2, 3.10 ppmolAl -COCH,CH,®l proton®]
quartet (J=7.5Hz)Z, 3.55 ppmeiA] Ph-CH,;Ph#}
proton®] singlet®, 5.60, 10.10, 11.48 ppmeiA] 57}
¢] OH protonE°] =t} “C-NMR spectrum
£ 1983 206.3, 206.7 ppmeld C=0%0] 1598,
156.4, 161.2 ppmelA] et OH71¢} A%E car-
bonE& AlARGEEE oldte] EelgEd 2 gpectral
datadt o|v) Bug =gV aANE vwsle
flavaspidic acid PBZ 543ttt da@8HEA 1=
mp 147~8°C, F43424, FeCly/MeOHel <3 ¢
Aoz slo] HisAd-OHY 245 &90& 5 2
911, 24-dinitrophenylhydrazineoll &js}a] FAgut
32 Yelllol C=0719 £AE Felslgt. TLC(H
AbofEolMEHo|E-Z4=6:4: 0.1)olA Rf 0.34,
TLC(AA-olAE=1: DX 0.528 vehisic)
UV spectrum (MeOH)-& 225, 298, 346 nmollA &
#IFE Jehdlon, oj&= phloroglucinol Al 3H3HE4
2 ALY IR spectrume 3400 cm™, 3200 cm™)

1) Incubated for 16 hrs at 37°C on Muller Hinton Agar
solid medium,

2) Mean values are expressed from three observations
and disk is 8 mm in diameter

hydroxyl group, 1640 cm 9] conjugated C=0E°l,
1620 cm™ 2 1580 cm ™9} aromatic C=C7} &1
. 'H-NMR spectrum< 0.99 ppmellAl -COCH,-
CH,CH:9 proton®] triplet U=75Hz)Z, 1.10
ppmolA4 -COCHLCH,®] proton®} triplet (J=7.5
Hz)Z, 1.40ppmelA gem-dimethyl®] protonE°]
singlet®, 1.66 ppmol4 -CO- CHLH,CH,®l pro-
tonE°] multiplet®, 2.05ppm|A aromatic-CH,
proton®] singletZ, 3.05ppmelAX -COCH,CH,-
CH,9) proton®] triplet J=7.5Hz)Z, 3.10 ppmoilA
-COCH,CH;¢] proton®] quartet (J=17.5 Hz) £, 3.55
ppmolA =CH-CH,CH=9] proton®] singlet,
5.60, 10.10, 11.48 ppmellA] 571¢] OH protonEo] 1}
Elsttr. °C-NMR spectrum? 198.3, 206.3, 206.
TppmolA C=0%o°] 159.8, 156.4, 161.2 ppmoiiA]
OH717} 2% carbonES AAHgIEL. ol o] Ealgjs}
A @ gpectral datadt ojv] Ryug =EEV) 57
£ v] 23} flavaspidic acid AB2 FA434c}.

B Wl - FFBNEE [ (lavaspidic acid
PB)3} 1I (flavaspidic AB): disk plate method®ll
o5 FHAA Y A= Table [ 2t} FTFEAHER
I9] flavaspidic acid PB+ 5, 10, 20, 40 pg/disk®
sdA inhibitory zone¢l ZZ} 12.0, 13.5, 14.0,
16.6 mmeolR 2, FFEPYEF 1Y flavaspidic acid
ABE $9] 5=A Z+7+ 8.5, 10.0, 13.0, 15.0 mm=
A} F8H(M. obovata.)oll A ®2)3 magnolol® H|%3
inhibitory zone€ 2l ¥d#E & Hrlehs AE=R
AZ+El= MIC (Minimal Inhibitory concentration)
e 6.3 ug/mIZA magnolold] 238 2L Ao
A 738 3 Ee B¥tH(Table ID).
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Table II— Minimal Inhibitory Concentration (MIC) of
flavaspidic acid PB, flavaspidic acid AB
and magnolol against S. mutans OMZ176

Compounds MIC (pg/ml)
flavaspidic acid PB 6.3
flavaspidic acid AB 6.3
magnolol 6.3

1) Inoubated for 16 hrs at 37°C in Muller Hinton
Broth liquid medium.

2) The inoculum sizes contained 10° colony forming
units/mi

da 2
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OMZ176%] &t &3¢ a8 ¥ od 974
¥ o 2 428 Al

1. #59] WereFEEA S. mutans OMZ1769]
3 gaEd A& 208 dElstden, ga3ety 4
Abol| ol3le] flavaspidic acid PB, flavaspidic acid
ABZ F333t}.

2. S. mutans OMZ176°] 3t flavaspidic acid
PB ¥ flavaspidic acid ABY) HAAAFE (MIC)+=
6.3 ng/miZA 3% P8 S Bk

#AlY @
o] =E-& 1996 3% FHohdta ofstuhst Fd o}
FHEE T2 Aol 93t o]Fo] A, o]of 210
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D) @iy, Aokt FFAL A€, p. 139 (1988).
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