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Abstract [ ] The methanolic extract of Commelina communis (aerial part) showed antibac-
terial activity aganist a cariogenic bacterium, Streptococcus mutans OMZ 176. The active
principles were identified to be B-carboline alkaloids, 1-carbomethoxy-B-carboline, norhar-
man and harman, which were bactericidal in the minimal inhibitory concentration (MIC)

of 100 yg/m/ against the strain.
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Commelina communis (Commelinaceae) is widely
distributed in Korea and has been used in tradi-
tional medicine for hepatitis, jaundice, hypertention,
etc, The pigments of flower have been reported
by Tamura et al. ? the alkalidal components and
nonalkaloidal components of aerial part by us*.

In the course of extended study to develop anti-
cariogenic agents®, we found that the alkaloidal
fraction extracted from this plant had antibacterial
activity against a cariogenic bacterium, Streptococcus
mutans OMZ 176. The present paper deals with the
isolation and identification of anticariogenic com-
ponents.

EXPERIMENTAL METHODS

Melting points were determined on Yanaco
melting point apparatus and uncorrected. IR spectra
were recorded in KBr disc by Perkin Elmer 1310
Specctrometer. 'H-NMR spectra were taken with
Bruker AM-300 NMR Spectrometer with TMS as
an internal standard. Column chromatography was

tTo whom correspondence should be addressed.
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carried out on silica gel 60. TLC and preparative
TLC were performed on precoated silica gel 60GFas
plates. The plant material was collected in Kyung-
san on Sep. to Aug., 1979.

Isolation of active components

The aerial part of Commelina communis (32 kg)
was extracted with methanol twice and concentrat-
ed. The methanolic extract (4 kg) was extracted
twice with 2 / of 3% aqueous HCl. The resulting
acidic solution was adjusted to pH 10 with NH,OH,
extracted with 500 m/ of ethyl acetate and concen-
trated. The ethyl acetate extract (6g) was applied
on a column of silica gel and eluted with n-hexane-
ethyl acetate (2:1) and chloroform-methanol (50:1)
systems. The fractions were monitored by TLC and
positive color reaction with Dragendorff reagent.
The fractions showing Rf 047 (n-hexane-EtOAc-
MeOH=6:4:1) were pooled and concentrated in va-
cuo to give a white needle crystal, which was recrys-
tallized in ethanol (component I, 18 mg). The frac-
tions eluted by chloroform-MeOH (50:1) systems
were also monitored by TLC and positive color
reaction with Dragendorff reagent. The fractions
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Commelina communis (32kg)

Extracted with methanol.
Concentrated,

MeOH Extract (+)

Extracted with agueous 3% HCl solution.

1
Aqueous layer (+) Residue (-)

Adjusted to pH 10 with NH4OH,
Extracted with ethylacetate

Crude alkaloidal fraction (+)

Column chromatographed over silica gel,
Preparative TLC.

T 1
Component ] (++) Component I {++) Component X (++)

Scheme 1. Systematic fractionation and isolation proce-
dures monitored with antibacterial activity
against S. mutans OMZ 176.

The antibacterial activity was examined
with paper disc method and each sample
was prepared in 100 pg per disc. The acti-
vity was represented as follows:

— I no inhibitory zone was formed by
adding 100 pg/disc,

+ ! inhibitory zone of below 10 mm in
diameter was formed.

++ 1 10~13 mm in diameter.

showing Rf 0.34 were pooled, concentrated, and ap-
plied on preparative TLC (EtOAc-AcOH-H,O=25:
1:8, upper layer) to give component II (8 mg) and
III (4 mg), respectively.

Component 1

Recrystallization from #n-hexane yielded white
needles. mp 160-161TC. IR (cm™'): 1678 (C=0). 'H-
NMR (CDCl3) &: 991 (1H. brs, NH), 858 (1H. d,
J=5 Hz, 3-H), 8.14 (1H, d, J=8 Hz, 5-H), 8.13 (1H,
d, J=5 Hz 4-H), 7.67-7.55 (2H. m. 6.8-H), 7.36-7.27
(1H, m, 7-H), 4.12 (3H. s, -OMe).

Component 11

Recrystallization from ether yielded pale yellow
needles. mp 193-195C. IR (cm™'): 1626 (aromatic
C=C). '"H-NMR (CDCl;) & ppm: 1046 (1H, brs,
NH), 893 (1H, s, H-1), 843 (IH. d. J= Hz. H-3).
812 (1H. d. /=8 Hz, H-5), 797 (IH, d, J= Hz,
H-4), 757-745 (2H. m, H-6, 8), 7.35-7.18 (IH. m.
H-7).

Component 1l
Recrystallization from cther yielded pale yellow

needles. mp 230-233C. IR (cm™'): 1625 (aromatic
C=0C). '"H-NMR (CDCl;) & ppm: 10.56 (1H, brs,
NH), 831 (1H, d. J= Hz, H-3), 811 (IH, d, J=8
Hz, H-5). 7.83 (1H, d, J= Hz, H-4), 7.55-746 (2H,
m, H-6, 8), 7.25-7.20 (1H, m, H-7), 2.82 (3H, s, -CH,).

The antibacterial activity of each fraction and the
components was monitored with the procedure as
shown in Scheme 1.

Antibacterial activity

Antibacterial activity was examined with paper
disk method on BHI agar plate and the minimum
inhibitory concentration was determined in BHI
broth as described in previous reports’ ", using a
cariogenic bacterium, Streptococcus mutans OMZ
176.

To examine the antibacterial activity of each frac-
tion or components with the paper disc method,
S. mutans was cultivated in brain heart infusion
(BHI, Difco Lab.) at 37° overnight. The turbidity
of bacterial suspension was adjusted with the same
broth to the optical density of 0.07 absorbance at
550 nm. The bacterial cell suspension (0.6 m/) was
poured uniformly on the agar plates made of BHI
as medium. Discs were carefully placed on the see-
ded plates. Culture was carried out at 37° for 24
hrs. Antibacterial activity in paper disc method was
measured as inhibitory zones around paper discs
(6 mm in diameter) for each fraction (100 pg/disc)
and purified compounts.

The minimum inhibitory concentration was deter-
mined with two-fold dilution method® . Test com-
pounds were dissolved in a minimum volume of
ethanol and prepared for two-fold step dilution
series of the solution. The solution (0.1 m/) was then
added to the inoculated BHI broth (49 m/) which
had ca. 001 unit at 550 nm. The value of MIC
was determined with visual judging from the results
of bacterial growth in the series of test tubes.

RESULTS AND DISCUSSION

Anticariogenic fraction and components

As described in Scheme 1, the distribution and
purification of the active components were monitor-
ed by the paper disc assay method” . For the isola-
tion and identification of antibacterial components.
the methanolic extract of C. communis was treated
with HCL. and fractionated acidic soluble fraction
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Table I. Anticariogenic activities of 1-carbomethoxy-f-carboline, norharman and harman against S.

mutans OMZ 176

Diameter of inhibitory zone (mm)y

Compounds MIC
10 20 40 80 (ng/ml)
I 7.3+ 04¢ 90+ 04 10.8+0.3 125+ 03 100
I 7.1£01 84+ 04 9.7+03 113t 0. 100
111 6.3 78+03 92+02 10.8+0.2 100
“Mean values from four observations.
?Added amounts (pg) per disc.
‘Minimum inhibitory concentration.
“Meanz standard deviation.
‘Calculated by least square method.
and residue. Acidic soluble fraction showed antibac- = N
terial action, but no activity was found in the resi- . ' l _N
due. The acidic solution was adjusted to pH 10 ,’}‘,
R

with NH,OH and extracted with ethyl acetate,
concentrated to give crude alkaloid fraction. The
alkaloidal fraction showed antibacterial activity but
no activity in the mother liquour, these results sho-
wed that the active principles were in alkaloidal
fraction.

Therefore, the alkaloidal fraction was column
chromatographed on silica gel column. The major
three components (component I, IT and III) were
isolated from the fraction. Component 1, showed
antibacterial activity, was easily obtained from silica
gel column, and identified as 1-carbomethoxy-B-car-
boline from the comparision of spectral data®. Co-
mponent II and III were not separated completely
each other on the column chromatography. They
could be obtained from preparative TLC. The phy-
sicochemical data of component II were identical
with those of norharman™”, and component III was
identified as harman® '

Component I, II and III are all B-carboline alka-
loids and have been known as a widespread che-
motaxonomic distribution'".

Antibacterial activity of component I, II and III

The B-carboline alkaloids have been known to
act principally on the central nerve system and mu-
scle'”, but have not been reported on the antibac-
terial activity. The antibacterial activity of compo-
nent I (1-carbomethoxy-B-carboline), 11 (norharman)
and III (harman) are as shown in Table I. Compo-
nent L. II and T showed slightly different potency
in antibacterial activity with paper disc method® ",

Fig. 1. Anticariogenic components isolated from Comme-
lina communis against a cariogenic bacterium, St-
reptococcus mutans OMZ 176,

[. R=CO:Me, 1-Carbomethoxy-B-carboline
II. R=H, Norharman
[II, R=Me, Harman

but in MIC test, they showed same values of 100
pg/ml. These results showed that the isolated fB-car-
bolines had almost same anticariogenic activity. The
antimicrobial activity of l-alkalated fB-carbolines was
reported by Kosuge e al.' against Trichophyton inte-
rdigitale. The paper reported that the introduction
of low alkyl group such as methyl, ethyl and propyl
at C-1 position in B-carboline structure decreased
the activity. The fact that norharman had slightly
superior activity than that of harman in paper disc
method (Table. I). though the difference of activity
values was meaningless. may agree with the result
of early report'?.

Comparing with the activities of magnolol and
honokiol ™ (MIC, 63 ug/m/) isolated from the
stem bark of Magnolia obovata Thunb., the antica-
riogenecity of the B-carbolines was weak. But. the
B-carbolines had almost same activities as berberine
or emodin in the test of MIC (100 pg/m/) or paper
disk method*™”. The antibacterial functional group
of magnolol and honokiol is thought to be pheno-
lic-OH", but it is still unknown that the mechanism
of the B-carboline alkaloids on the antibacterial ac-
tivity. The effect of antibacterial activity with the
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introduction of substituent groups in f-carboline
moiety shall be studied later.
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