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Abstract

We have screened total 32 herbal drugs to find the highest activity against human cariogenic enzyme, glu-
cosyltransferase (GTase) from the extracts of Magnoliae bark. The extracts were separated into three phases, i.
€. water, n-butanol and ethylacetate according to their solvent polarity. Among them, ethylacetate fraction had
approximately more than 70% of total activities, and the active principle was further isolated by prep. HPLC
following silicagel column chromatography to yield single compound as white powder. The chemical struc-
ture of the compound was finally elucidated to be 4,4'-dihydroxy-3,3'-dimethoxylignan from the spectral data
of FAB-MS, 'H- and "C-NMR spectrometries. The compound was also shown to have relatively strong an-
tibacterial activity against ten types of cariogenic oral bacteria and one kind of Actinomyces sp.
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8148R (serotype c), S. sobrinus B13 (serotype d), S.
mutans LM7 (serotype e), S. mutans DMZ175 (serotype
), S. sobrinus 6715 (serotype g), S. sanguis ATCC
10556, S. mitis ATCC9811 % 10759} 259 7
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t}. Streptococciz= MS (Mitis-Salivarius) agartll 2] (Difco)
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Azslel 24 HEOT 36gS Vc). oA o}
Al 23} silicagel column (3% 50 cm)el] loading3}57. ch-
loroform : methanol (10:0— 0:10)2. elutiond}] 50 mL/
fr. 4 ¥#3}5 A7)gk Wb oll ule} GTase # sl A
S 2x3je] S BP0 152 Ak
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'H-NMR spectrum-2 300 MHz 2, “C-(100 MHz), di-
rect COSY % HMBC (Heteronuclear Multiple Bonding
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Table 1. The results of screening of GTase inhibitory
activities from crude herbal drugs

Herbal drugs Inhibition
General name Scientific name ratio (%)
B *h Magnolia officinalis 73.9
TR Drynaria hortunei 55.7
BTE Oenathera odorata 449
$I5aR% Uncaria sinensis 39.9
R # Alpinia officinarum 38.9
T F Eugenia caryophyllata 337
B R Pueraria lobata 19.2
RqET Rubus coreanus 18.7
A E Panax ginseng 13.7
oo Anemarrhena asphodeloides 10.3
- Polygonatum sibiricum 10.2
ey oa=1 Leonurus sibiricus 8.4
Ak Acanthopanax sessiliflorum 5.1
7 F Xanthium strumarium 4.7
PR Citrus unshiu 29
FiEF Schizandra chinensis 1.8
Kegg Arisaema amurense 1.2
W Az Crataegus pinnatifida 0.9
S Artemisia capillaris 0.0
Rz /N Nardostachys chinensis 0.0
Y P Paeonia moutan 0.0
M Asiasarum sieboldi 0.0
FEE Epimedium koreanum 0.0
EERIT Lonicera japonica 0.0
Firg: 3 Ginkgo biloba 0.0
B Bupleurum falcatum 0.0
& it Atractylodes lancea 0.0
o B Adenophora triphylla 0.0
HF]T Plantago asiatica 0.0
A7 Cirsium japonicum 0.0
fifEF Rhus galls 0.0
O Poncirus trifoliata 0.0

Table 2. Distribution of GTase inhibitory activities from
Magnoliae bark extracts after solvent fractionation

Activity (Unit)

Solvent phase Inhibition ratio (%)

Water 12.0 11
n-Butanol 348 32
Ethylacetate 91.3 84

g t}A] 23} silicagel column chromatography 2 -3
3l 22 7t -3 -8-(50 mL/fraction)ol] 3] GTase = &%
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Fig. 1. Fractionation of ethylacetate phase of Magnoliae
bark extract by 2nd silicagel column chromatography.

A)
34
P
Nl _
g 2
c
14
T T T T T T T T
0 5 10 15 20 25 30 35 40 45
100 _
B)
80
E 60 -
z
4
g 404
<
20
0
1 T T T T 1 T T
© 5 10 15 20 25 30 35 40 45

Retention time(min.)

Fig. 2. HPLC elution profile and activity distribution
of GTase inhibitor for active fractions from 2nd sil-
icagel column chromatography. (A) HPLC chromatogram,
(B) Distribution of GTase inhibitory activitics
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s &/J-& Table 33} 72r}.

Ex| @lelwol chst g7y
FHta 246 GTase 4 AsiEdzy gt
ME-10] 770 F3] fleldoll thalA ahFat8-g =



234 A E7EE)2] A 3049 A 15 (1998)
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Fig. 3. Isolation procedure of ME-1 from Magnoliae
bark.

Table 3. Yield and GTase inhibitory activity of each
fraction obtained through the isolation procedure

Isolation step Yield Specific activity

(%6, Wiw) (Unit)"
Raw materials 100 -
70% acetone 20 78
Ethylacetate phase 2.1 84
1st silicagel 0.36 89
column chromatography
2nd silicagel 0.15 92
column chromatography
HPLC 0.013 98

"These values are the average of at least triplicated experi-
g
ments.

phenol4d £ <4l cinnamic aldehyde % 73233} A1 3}
54 chlorhexidine-g- ©}-23t5ich. 1 H 3} Table 49}
o} Futml 2 He] B2]3k ME-1& 2zt F3Fol thsled
Ay F2 SdgRAAS vebled, AaAxEE
MICye 7+ g5l &l 31.3 ug/mlE 5 3dct

%3 =3} catechin®} cinnamic aldehyde®] MIC7}
7}7F 312.5 pg/ml, 62.5 pg/mlE e}t S of chlorhexi-
dine®] 7$ole 49ugml wf$ Eoprh upehA
ME-12& HAE feio] g2 F3| Aol o
3 vl F& TS e FA fEES
Q1 GTase?| 743 AsjAd 7k ohie} Fx Ual
el gt FFAZME W e e §lEd
sk

e 2MEE e Fx8HY

Sholl Aot Zro] aeld W B3] HilE
ME-1-2 methanolZ-ol|4] UV scanningdt 23} 230 %
282 nmoll A i FF2| (Amax)yE el o] HiHE2
phenol#| B2 FA=]¢] 2 v], negative ion FAB-MS
E ST A AR 330 (3R] miz; 331.2 M+
H])l Ao gl

&t ME-12] 'H-NMR spectrum#}ellA] & 2.25 (2H,
dd, J=9.0, 13.5 Hz) & 2.68 (2H, dd, J=5.4, 13.5 Hz)7}
vielr} 27 2faliphatic methylene” |7} Z2lsl= Ao
2R g}, 22) 3 6.57~6.699] signal2 o] 33HE-S
benzene ring2 XY 912w, § 3.77 (6H, s)2] signal
& 2702} methoxy?]E, 28] 8§ 0.80 (6H, d, J=6.6
Hzy& 2702] methyl7]7} E2x3kch= Z1& AlALstd ).
o] 712 "“C-NMR spectral dataol]*] methoxy”]E v}e}

+ signalg! 8 56.2(t)7}, &t methylene7] & vhehy
+ signalq! § 39.61(t)°] “tepd oy wui3| galx

Table 4. Minimum inhibitory concentration(MIC) against oral microorganisms of ME-1 isolated from Magnoliae

bark (unit: g/ml)
Control
Strains (serotype) ME-1
Catechin (green tea) Cinnamic aldehyde Chlorhexidine
Streptococcus cricetus E49(a) 31.3 3125 62.5 49
Streptococcus rattus BHT(b) 313 312.5 62.5 49
Streptococcus mutans Ingbritt(c) 313 312.5 62.5 49
Streptococcus mutans MT8148R(c) 313 3125 62.5 4.9
Streptococcus sobrinus B13(d) 313 3125 62.5 49
Streptococcus mutans LM7(e) 31.3 3125 62.5 49
Streprococcus mutans OMZ175(f) 313 3125 62.5 49
Streptococcus sobrinus 6715(g) 313 3125 62.5 4.9
Streptococcus sanguis ATCC10556 313 3125 62.5 49
Streptococcus mitis ATCCI9811 313 3125 62.5 4.9
Actinomyces viscosus ATCC15987 31.3 3125 62.5 4.9
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Fig. 4. "C-NMR spectrum of ME-1. The spectrum
was measured in CD,OD at 100 MHz.

%1.2.v (Fig. 4), ] 52 proton-proton, proton-carbon di-
rect COSY ¥4l oA = gl&d 4= gt

g+H, methylene = methyl?] 2] 2§ & &al
&t7] $13led HMBCE &4 % A7 8, 9 whae} 27)
2} methyl7]7} 733 A@AIE vehligleoy 3, 3
€taob methoxy7]9] 27} AAd@A ol 9l o] Eo]
A2 7ZAdsta gl Ao #glx]gict. FAB-MSe)
oa] Qi EApEFo] 3309 AL ks o] £
< coniferyl alcoholo] A3}5 3ello] 313824, 4,
4'-dihydroxy-3,3"-dimethoxy- lignan© & & %43}
t}(Table 5 ¥ Fig. 5).

o] 33t E-2 Larrea divaricata®, Sargentodoxa cu-
neata™ - A Eoll A <he]g v} 9lov} 1 el A
< dEA QA st} weby Fubm 2 Y Ha
2 2o o] g 2 AlAdofl QoA #at oh)
g}, 4 fA Al GTase A s @Az 2H& Qe
7)ol WE A Al 5 | 2 oJulr) Zckw & 4 9}

Table 5. Assignment for 'H- and "C-NMR spectral data
of ME-1

No. e 'H

LY 134.67(s)

22 113.53(d)  6.63 (2H, d, J=1.8 Hz)

33 148.72(s)

44 145.37(s)

5,5 115.84(d)  6.69 (2H, d, J=8.1 Hz)

6,6 12255(d)  6.57 (2H, d d, J=1.8, 8.1 Hz)

7 39.61(t) 2.68 (2H, d, J=5.4, 13.5 Hz)
8,9 40.14(d)  1.72 (2H, m)

10 39.61(t) 2.25 (2H, dd, J=9.0, 13.5 Hz)
11,12 1664(q)  0.80 (6H, d, J=6.6 Hz)
-OCH, 5632(q)  3.77 (6H, s)

CH30

Fig. 5. Chemical structure of ME-1.
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el S, mutanss F3EF 1122 F7)} vl & gk
A3 AES A vin Sl vls) vy 3
#H gk AAA(MIC; 31.3 pg/mljo] epyte}.

A F7HA] Fubal s ukalfutel, $ubalEe)
okaf el F23t Y8 E o]l4x]o] gtov], BEo) g

4.__
Qo

fqr ox
e
A e @ e

4 o
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FhEel 2l o5 Aol AYAEE v Ao
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