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The Isolation and Evaluation of Bioactive Components from Crude Drugs
against a Cariogenic Bacterium, Streptococcus mutans OMZ 176 (1)
On the Antibacterial Component of the Leaves of Liriodendron tulipifera and Its Safety

Kihwan Bae, Bonghee Kim, Pyungkeun Myung
and Jaehwa Byun
College of Pharmacy, Chungnam National University, Tacion 302-764, Korea

Abstract — The isolation and identification of an antibacterial component, from the leaves of Lirioden-
dron tulipifera. K. Kotch against a cariogenic bacterium Streptocaccus mutans OMZ 176, were carried out
for developing- of anticariogenic agents. The bioactive component was elucidated as §-liriodenolide,
which was isolated newly from the leaves of L. fulipifera. The minimal inhibitory concentration (MIC) of
Biriodenolide was 100 g/m! and the antibacterial activity was stronger than that of berberine.

B-Liriodenolide inhibited B-tactamase activity, 50. 100 and 200 M B-liriodenolide did B-lactamase ac-
tivity as 0.7, 3.5 and 19.7%, respectively. The toxicity of gliriodenolide was not found with the method of

photohemolysis.

Keywords— g-Liriodenolide, Liriodendron tulipifera. Streptococcis mutans, B-lactamase, photohemolysis.
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- {Liriodendron tulipifera) QoA Fi4 24
= w8, IraE A8l aga weeke
FAA S Falslm e oFEE 7haA)F|E  B-lac
tamase ol 3t Asfaze Aesa olge <A
A B Slsted o 9gt AT SFY A o

1. Motz

T8N (Liriodendron tulipifera K. Koch)2)
22 19884 64 FdoaulelA fAlslE Al
248 A3 s},

2. Al <k
Erythromycin(Sigma), Cephaloridine
(Sigma), Penicillinase (Enterobacter cloacae

Type 3, Sigma), Magnolol{ Magnolia obovata <
Jofl 4 H-2]), Brain heart infusion(BHI, BBL),
Nutrient agar (Acumedia), Mueller hinton broth
(Acumedia)

.71 7l

IR spectrophotometer (Perkin Elmer model
783), NMR (Varian EM 360 A), Digital grating
spectrophotometer 393 (Cecil), UV lamp ENF-24
(Spectronic), Melting point apparatus (El-
ectrothermal),

4. 7Y diEe| e

o 4kgs FSAtolA methanol 2 A=
A 3R 3 2E, 240 of elgiv), FEelg
Aol Al YA 71w A k) ebe ofeke] SR A o
ozl =, Zgto{atel Heletg] of ofl-g-
3BT 8o 2bsE, goiE *lrﬂﬁi =, 300

m/ 9] S5l A petroleum ether, ether,
ethylacetate, n-butanol =02 guf53] 7} 23
=2 AAE disk plate method!?3 - 378 =4
ofodct, of = 500 ug/disk o FE2 AFIHAUE
dl, ether #-gold &72¢ Jepblc}t, ether ¥
Z5ollA 50g% FHal silica gel ZelaznfE 18}
o2 Pl A B4E FoEsich(Figl).

5. ShpAld

Disk plate method'?— Streptococcus mutans
OMZ 176 % 41%A BHI agar slant & ARg-3}o]

[o)

Vol. 34, No. 2, 1990

Ether layer (50g)

column chromatographed
on silicagel
(benzene-actone, 30:1 - 6)

I l 1
F, F, Fy F,
(11.2g)
column chromatographed
on silicagel
(cyclohexane-ethyl acetate, 15:1)

T T T =
Fz4 Fy, Fga Fay
(0.58) (39) (1.28)
» crystallized

Colorless crystal
(50 mg)
Fig. 1—Isolation of active compound from leaves of

L. tulipifera.
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600 nm °[4] transmittance 7} 10% % =5 233
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BHI agar %ol seed layer & 4~5mm 5 %%
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o] AAE ZHg}

z| A& 2| X X|&Z(Minimal Inhibitory Con-
centration, MIC) —ulj<-3] 4 ¥ 12 o)al] Z=3]3]4]
o, &, 10mg 2 4% dimethyl sulfone oxide
Im/el 541 5, w42 31431k, Ald 2l 550
nmol 4 OD.~} absorbance = 0 079l BHI
broth4.9m/% 21 &8 0.lm/& 92 %,
w3 A5 Shed 37CAIA 16417 wllFAlAl 5S4
< JAZ HaF5EE Foto g dldgd
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O'Callaghan 59 =¥l F3Ach, F,
B-lactam 2|9} 723 45+ g-lactam ¥
of 3]3tzl #Ho] 43l Atoll4 cephalosporin g &
gx 4% s EA%Y, 7132 cephalor-
idine S ARE3FY, A4FEEE lcem 94 37C,
pH7.0¢l 0.1 M phosphate £5&8e4 0.1mM
(415 ug/mg)al cerpaloridine 8% 3m/ ¢} &%
ste] 10-15pl & FA-gNo] 7|AE 5~103kel
A E ThErelste S s, o w A
Alg¥ 50, 100 % 200xM°]elx. Beckman
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IR vEBtem-! : 3400 (free OH),
1683
(esteric-C-) ; '"H-NMR(CDCl;) ¢ : 6.18(1H, d,
J3.3 H-13), 5.74(1H, m, H-8), 547(1H, d, J3.0,
H-13), 5.04 (1H, bs, H-14), 497 (1H, bs, H-14), 4.
55(1H, t, J11.0, H-6), 3.53(1H, dd, J10.2 and 5.2,
H-1), 2.81 (1H, dq, J11.0, 3.3, 3.0 and 3, H-7), 2.07
(3H, s, Ac), 1.67(1H, s, OH) and 0.98(3H, s,
H-15) ; '*C-NMR(CDCl;)S(Fig.2) ; 170.1
(lactonic-C-), 168.7 (-C-CH,), 141.2(C-11), 1345
(C-4), 121.2(C-13), 120.8(C-14), 91.2(C-8), 75.6
(C-1), 66.1(C-6), 64.0(C-7), 60.3(C-10), 46.0
(C-5), 33.4(C-3), 30.8(C-2), 25.4(C-9), 208
(-C-CH,), 18.5(C-15).

0
1765 (a,8-unsaturated lactone_{_),

9CH3(OAC)
1314
12,9 [
s (OAC)l
180 160 140 120 100' 0
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Fig. 2— CMR spectrum of B-liriodenolide isolated from
the leaves of L. tulipifera.

Table 1— Antibacterial activities of g-liriodenolide,
berberine, magnolol and erythromycin against
Streptococcus mutants OMZ 176.

Diameter of inhibitory zone (mm)

Compounds
po 10D 20 60 100
B -liriodenolide -2 - 9.5 10.5
berberine - - - 10.2
magnolol 9.0 11.0 14.0 15.0
erythromycin 18.0 19.0 22.0 24.0
1) Added amounts ( ug) per a disk
2) No inhibitory zone was formed
xl 0

ol Azt Zo] Zejsletd MaowuE o] &
Doskotsch 50l 2|8 L. tulipifera & <3 oA
2z)gt g-liriodenolide ¢} Y= stich(Fig2), =
2} o] AlZ9] YolM= Aoz Hejd ot

&= —Disk plate method'?ol]  2ls]  g-lir-
iodenolide &} 3THE &3] £ 73} (Table 1),
103} 20 ug/disk ol A= dHEEe] i, 603
100 ug/disk o4& &dF=e] Al erythromy-
cin® magnolol 9| FPFRchs wojzlon}
AAgold &FA AEe stz 4w ber-
berine X.th= 3Ee] Avt, 28]z B-lirio den-
olide 9o #4 WEAAF= MIC)+ 100 ug/mi 2.
A erythromycin ©)*} magnolol Bt} &F2le] oF
U} (Table II),

B-lactamase off CHEF Hgk—sir]AZo] wlEl
Zetghdae] oigk WA g-lctamasec] 93}
Rl ea dofdcin o, 1017 2G|
B-lactamase & A# A7} wo] A=} gled,
ol EAEL FEHoZ weledg /A gl
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Table 2-— Minimal inhibitory concentration (MIC) of B -
liriodenolide, magnolol and erythromyein
against S. mutans

Compounds MIC ( ug/mi)
B -liriodenolide 100.0
magnolol 6.3
erythromyein 0.063

Induction for 16 hours at 37°C in BHI liquid medium

Table 3 — Initial rates cephaloridine with several concen-
trations of B-liriodenolide

Caphaloridine  g-liriodenolide Rate
Conc. (mM) Cone. (#M) ( #uM/min)
0.1 0 0.142 1.000
0.1 50 0.141 0.997
0.1 100 0.137 0.998
0.1 . 200 0.114 0.996

r: Correlation factor

.

& 7ol EAeln] pg-lactamase 9} A3dtsled acy-
lenzyme S A3 5 |2 olA3 mokow u}
Tol EgAstEE Aoz w1 19804
Micromonospora 2] wjjokolle]l  B-lactamse <]
A zg-ol v 2424 izumenolide 7} Hi=
e, 19 o] BAle wlelateldlo]
o|t}, panosialin % sodium dodecy! sulfate®®s.
AEtRIEEE iR A ggols ETetan
p-lactamase 2] Adz=rEo| S-S zlopd o,
B-lactamase & #a|A|7} wkz 4] dejetetsd-e 7}
A 3L Qlofot dris TR A wlojuAl g, 2
Bleg Welwds A A 4 p-lac
tamase ] A A G o] T FHYs} e}
et Bt g, 0 ok ZA8-RE sl
iz AzbEe}, ozl Aol akelsle] p-lactamase
o Wik B-liriodenolide & Asazz A&F A
2} (Table HI, Fig.3), 50 uMollA 0.7%2] Hshz
AE veplewd) 100 3 200 pM oA 3.5% 19,
%9 AMazs: Jeldck, 2, g-lactamase ol
i3l B-liriodenolide & sl &7} ExolEAdo]
ok shlch, g-liriodenolide ¢ B-lactamase
of gt Mgz 7|1Ee] AHaAE Hoh &}

31+ macrolide
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18T

Time (min)

Fig. 3— Time course for the inhibition of Enterobacter
cloacae Type 111 penicillinase by g -liriodenolide.
O; no inhibitor, % ; with 50 M g -liriodenolide,
-8 ; with 1004 M g -liriodenolide-m ; with 200 4 M
B iricdenolide.

Table 4— Photosensitizing activities of § -liriodenolide
and Emodin by photohemolysis

Concentrations Hemolysis
Compounds (pg/mi) )
B-liriodenolide 25 3
emodin 25 27
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