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ABSTRACT

Objectives : Sophorae Radix (SR). the dried root of Sophorae Flavescens Aiton, has been used to
treat atherosclerosis, arrhythma and skin diseases including scabies and eczema, The present
study was examined to evaluate antimicrobial activities of SR extracts against oral
microorganism,

Methods : Antimicrobial properties of SR extracts were determined by agar diffusion method and
minimum inhibitory concentration (MIC) against Streptococcus mutans, Streptococcus sobrinus
and Actinomyces viscosus, Analysis of kurarinone from SR extracts was conducted using UPLC
(Ultra Performance Liquid Chromatography).

Results : The ethanolic extracts of SR showed stronger antimicrobial effect than methanolic
extracts, while the aqueous extracts of SR had no activity., In addition, the higher content of
kurarinone was found in ethanolic extracts than methanolic extracts. The purified kurarinone
from ethanolic extracts showed potent antimicrobial activity with the MIC value of 3,9~7 8ug/ml,
Conclusion : An ethanolic extract of SR showed antimicrobial properties against several oral
microorganisms, and kuranrinone contributed to antimicrobial action of SR, Thus, ethanolic
extracts of SR or purified kurarinone should be beneficial for the preparation of the useful agent

for treating oral disease including anticaries,
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S5 1, 2mg/25uY] FEE FH|St 8m F7H 9
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Fig. 1. Effects of SR extracts on the growth of oral
microorganism,

Dose response experiment was conducted with three kinds
of SR extracts, ethanolic (E), methanolic (M) and aqueous
extract (W). The number beside capital letter indicates a
dose of SR extract, namely that 1 means 1mg/25ul/disc of
SR extract.

Table 1. Antimicrobial activity of SR extracts against the three oral bacteria tested

Diameter of clear zone® (mm)

Bacteria strain Ethanol Methanol Water

1 2 1 2 1 2 (mg/disc)

Streptococcus mutans I b _
KCCMA40105 15.0£0.5 15.7£0.3 13.0£0.5 13.7£0.6

Streptococcus sobrinus _ _
KCCM118983 14.0£0.5 15.0£0.5 12,.3+£0.6 12,.8+£0.8
Actinomyces viscosus

KCCM12074 12,8+0.3 13.3+£0.3 11.8+0.3 12.2+0.3 - -

Dlameter of clear zone including disc diameter of 8.0mm.
® Expressed as mean+SD (n=3); p{0.05, 'p0.01 compared with same concentration of methanol extract.
° Not active.

H2Ags=E (MIC) A n, oEEE=EEL S mutans, S sobrinus, A,
viscosus ol W3t Z+zF 62.5, 62,5, 125ug/ml ]
FaAs=E Ut Ath(Table 2). 4 &g 5
S S mutans, S. sobrinus @9 tste] HE
EEHT @2 7o MIC & Ho, A
FAolA L} A2 o ARt ddanE B

MICE "AEY &S Adfist=d Zad 2w
=5 9njgith, MIC £4S& 98 #449 aHdEFEE &
< 1000ug/m¢F-E 0.5ug/me7tA] 2¥& seriesZ 3 = F
Aste] 3% 7 Al ol &=L 37ToA Hjk sk

39, 620molA ESREES EAsIY 9 Ag%o] Atk A viscosus & AHE FEEL HEE F
AAE A s=E HxAdsERE A} 2L =94 FYeE MICHS EFOu, Fig. 13 Table
A4 E FEEE HaAMeE 24 Al AME F 1o)lA AR vEQL Zo] ofghE FEEO] fYFHo=R
I F% (1000ug/mO)olX= 3% 7 uBE (S g & ALASEE 457 dZel oY Axt
mutans, S, sobrinus, A. viscosus)°l T FLE £ FslY oFE FEEo] HELE FEEHT T
IS Ho|X| ek, 14k WvkE FEE 125ug/ A FHEE AYe AR HoE ot
Table 2. Minimum inhibitory concentration (MIC) of SR extracts against oral microorganisms
MIC (ug/me)

Bacteria strain =~ =000 —ommmmmmmmmm oo

Ethanol Methanol Water
Streptococcus mutans a
KCCMA40105 62.5 125 1000¢
Streptococcus sobrinus 62.5 195 1000¢
KCCM11898 ’
Actinomyces viscosus 195 195 1000¢

KCCM12074

@ Values represent an average of three determinations.
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3. UPLC #4& FT
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Fig. 2. UPLC diagram and standard curve.

(A) Isolation of highly purified kurarinone, (B) Standard curve
of kurarinone, and (C) UPLC diagram of SR extracts.
Inserted figures in (C) show the enlarged peak of
kurarinone.

Table 3. Comparison of kurarinone content in three kinds of
SR extracts

Extractant
Ethanol Methanol Water
Kurarinone 7296.7 6313.3 b
(ppm) +432.6" +119.8

® Mean+SD (n=3); p{0.05
extract.
° Not detective.

compared with methanol

4, Kurarinone® 37 ulyEo] g3 3
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ASANE S43 MIC o=z JFEAHES A
t}, Kurarinone& 50, 100ug/25ul/disc®] w=Z
FHgtaL 3% 4 Aldteo]l =UE plate ¢ &9
48A17F et wigste o, Aol I 2ZE F
ZoA Fdaso] BEEGCH FEEH Ay
£ ®R4Hh (Fig. 3, Table 5), KurarinoneZ 100ug
/25wl /disce 2 A3 | A7l clear zoned =Z7]
= S mutans, S. sobrinus, A, viscosus ool T
3t Z+zF 18.5+0.5, 19.0+£0.5, 16.3+0,.6mm= L}
Ebytth E3FH kurarinone 250ug/mlE FI1FER
sto]  1/2vj8  dARHe=m  FASte]  (stepwise
2—fold dilution) H&AaE= (MIC) L A8
ok 48AIZF FE wigste] EE¥=A (TECAN,
Crailsheim, Germany)Z 620molA STIF=E =4
3t A3, MIC:= S mutans, S sobrinus, A.

viscosus @Ol st 24z 3.9, 3.9, 7.8ug/mlo =2
SRI=ZT} (Table 5).

o9 AbtoA 4k 7 uBEC dis
3t F¥E AU, kurarinone©| i4He] o
#Aqst= A E FY sAS & 5

Fig. 3. Inhibitory effects of kurarinone on the growth of oral
microorganism,

Dose response experiment was conducted with kurarinone
(K) purified from ethanolic extract of SR. The number beside
capital letter indicates a dose of kurarinone, namely that 50
means 50ug/25u/disc of kurarinone.

Table 5. Antibacterial effect of kurarinone purified from ethanolic extract of SR

Diameter of clear zone® (mm)

Bacteria strain =~ 000—ommmmmmmo oo MIC (ug/me)
50 100 (ug/disc)

Egéﬁzgolc(*)%us mutans 17.7+0.3" 18.5+0.5 3.9

Streptacoceus sobrinus 18.20.3 19.0£0.5 3.9

Actinomyces viscosus 15.5+0.5 16.34+0.6 7.8

KCCM12074

@ Diameter of clear zone including disc diameter of 8.0mm.
® Values represent an average of three determinations
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