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Abstract — In order to find out an anticariogenic substance, antibacterial activities of some medical
herbs and spices against Strepfococcus mutans were investigated. The essential oils of oregano,
thyme, sage, fennel, nutmeg, rosemary, calamus and cassia cortex were shown antibacterial effect
against S. mutans. The essential oil of oregano among other tested medical herbs and spices
‘showed the most active antimicrobial activity. The essential oil of oregano inhibited the activity
of glucosyitransferase from S. mutans. The minimal inhibition concentration of oregano essential
oil was determined as 0.05 u/ml. The activity of glucosyltransferase from S. mutans was inhibited

in the presence of oregano essential oil.
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Table ). Antibacterial effect of 75% ethanol extract of medical herbs and spices on growth of 8. murans at 37°C
for 24 hrs

wiee > e
bt s e

Scientific name

English name Inhibition activity

Dolichos lablab L. —
Santalum album L. —
Glycyrrhiza glabra L. —
Curcuma longa L. —
Lonicera japonica Thunberg —
Paeonta suffruticosa -
Citrus unshiu Marc —
Phelloterus littoralis Bentham -
Cassia tora L. —
Brunella vulgaris L. + +
Phellodendron amurense Ruprech
Cnidium officinale (Makino) -
Schizandra chinensis Ruprecht —
Chelidonium majus L. +
Plantago astatica -
Pueraria thunbevgiana Bentham —
Nepata japonica Maxim —
Raphanus sativus L. —
Aconitum koreanum R. Raymond -

Dolich1 semen
Sandal wood
Licorice

Curcumae rhizoma
Lonicerae flos
Peony

Orange peel
Phelloter1 radix
Cassia semen
Brunellae herba
Phellodendron
Cnidii rhizoma
Schizandrae fructus
Chexidoni1 herba
Plantain

Puerariae radix
Nepetae herba
Raphani semen
Aconite root

Artemisiae radix Artemista twayomogis Kitamura +
Scutellariae radix Scutellaria baicalensis George + + +
White hellebore Beratrum grandiflorum Loesnerfil —

Ailanthi cortex Atlanthus altisstma Swingle -

Nutgall Melaphis chinensis ] Bell + + 4+ + +
Oregano Origanum vulgare + + + +
Thyme Thymus Bulgarts L. + + + +
Sage Salvia officinalis + ++ +

The antibacterial effect against S. mufans 1s represented as follows; + + + + +: The growth of S, mutans was
mhibited by adding at least 2.0 wW/mi 75% ethanol extract to BHI broth; + + + +: ditfo, at least 4.0 W/m/; + + +:
ditto, at least 6.0 w//mi; + +: ditto, at least 8.0 ul/ml; +: ditto, at least 10.0 W//m!; —: No inhibition by adding
10.0 w/ml.
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Table 2. Antibacterial effect of essential oil of medical herbs and spices on growth of S. mutans at 37°C for

24 hrs

English name - Scientific name

Inhibition activity

Calamus Acorus calamus L. + + +
Cassia cortex Cinnamonum cassia + + +
Mosla Perilla folium +
Artemisiae herba Artemisia 1wayomogis Kilamura + +
Oregano Origanum vulgare +++ +
Thyme Thymus Bulgarts L. + 4+ ++
Sage Salvia officinalis + + +
Fennel Foemculum vulgare Miller + + +
Nutmeg Myristica fragrans + 4+ +
Cumin Cuminum cyminum + +
Rosemary Rosmarinus officinalis ++ 4+
Ihll Anethum graveolens L. +

Clove Fugenia caryophylius + +

The antibacterial effect against S. mutans is represented as follows; + + + +: The growth of S. mutans was
inhibited by adding at least 0.1 wW//mi{ essential oil to BHI broth; + + +: ditte, at least 0.2 u//ml; + +: ditto,

at least 0.5 w/mi; +: ditto, at least 1.0 u//ml.

Table 3. MIC of medical herbs and spices against S.
mutans

Plant MIC (/m})
Nutmeg 0.10 Essential
Fennel 0.17 oil
Sage 0.17
Rosemary (.20
Thyme 0.06
Oregano 0.05
Calamus 0.20
Artemusiae herba 0.40
Cassia cortex 0.17
Cumin 0.30
Clove 0.30
Phellodendron 0.20 75% Ethanol
Nutgall 1.50 extract
Sage 3.00
Oregano 3.00
Thyme 2.00
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Table 4. Effect of Oregano essential oil on glucan for-
mation from sucrose by GTase

Oregano concentration 0.D.
(/mi) (660 nm)
0.00 1.00
0.02 0.28
0.04 0.24
0.06 0.17
0.08 0.10
0.10 0.00

A A4 28 7]3e] didte{xe HE A7 8
=i

2

x| oy} A7 Qle HEAEE Y] HElA
Aokl B dkily AR 2753 YA R 4 g e
o 8t2 FZ4 13%E 7Z}zt BHI brothe| dA=F #
7}t S]] Q1+l Streptococcus mutans ) EA]
Az AHE AABAT} AENAY Ak e} FANES
2. 3¥ 7k x(oregano), e 3 (thyme), Arv|ol(sage), 3
gHfennel), &5 T(nutmeg), Z=v]Z(rosemary), #
¥ (calamus), A|¥(cassia cortex)E FZ7| 273
AL ARt 2] As-& ARHoT AAEAL
2 2 o#7be A4rF MIC 005 w/mi2A A4
AR 7 Fouch L7k, We|gk Avele]
735 JrbE FFAqM} AR FA|del gt AK
AAEFH7E o ook = 297 e A el
2H-8-8le] glucan®] H¥AIS Ao

O

l. Inoue, M. and T. Koga. 1979. Fractionation and
properties of glucans produced by Streptococcus
mutans. Inject. Immunity 25 922-929.

2. Houte, J. Van. 1980. Bacterial specificity in the
etiology of dental caries. Int. Den. J. 30: 305-308.

3. Degar, M.D. and G. J. Walker. 1975. Metabolism

10.

11.
12.

13.

14.

15.

191

of the polysaccharides of human plaque. Caries
Res. 9(1): 21-27.

Miyoshi, M., T. Imoto and T. Kasagi. 1987. An-
tieurodontic effect of various fractions extracted
from the leaves of Gymnema sylvestre. J. Yonago
Med. Ass. 38: 127-137.

Kozai, K., Y. Miyake, H. Kohda, S. Kamataka,
K. Yamasaki, H. Suginaka and K. Nagasaka.
1987. Inhibition of glucosyltransferase from Strep-
tococcus mutans by oleanolic acid and urosonic
acid. Caries Res. 21(2). 104-108.

Namba, T., M. Tsunezuka, M. Hattor, S. Kadota
and T. Kikuchi. 1982, Studies on dental caries
prevention by traditional chinese medicines-Sc-
reening of crude drugs for inhibitory action on
plaque formation. Proc. Symp. WAKAN-YAKU
15: 179-186.

. Sakanaka, S., M. Kim, M. Taniguchi and T. Ya-

mamoto. 1989. Antibacterial Substances in Japa-
nese green tea extract against Streprococcus muta-
nts, A catiogenic bacterium. Agr. biol. chem. 53(9):
2307-2311.

. Takasago perfumery KK, 1990.Inhibitor of cario-

genic bacteria, Japan Patent 25890,
Wi 718, 788, W2, Ak 1990, S X el Al
Ao Ao AdEe] Fo 2 & HrKI). g
A 34(2). 106-111.
Shelef, L.A., O.A. Naglik and D.W. Bogen. 1980.
Sensitivity of some common food borne bacteria
to the spices sage, rosemary, and allspice. J Food
Sci. 45(4): 1042-1044.
o] Al o]8-F- 1985 Aof¥, ILFAL
Conner, D.E. and L.R. Beuchat, 1984. Effects of
essential oils from plants on growth of food spoi-
lage yeasts. J. Food Sci. 49(2): 429-434,
Efii— FULE . igHIERE 1984, B O 6
e Z20EZEAOER. RBTE 27Q2): 57-62.
Farag, R.S.. ZY. Daw, F.M. Hewedi and S.A. El-
Baroty. 1991. Antimicrebial activity of some egy-
ption spice essencial oil. J. Food Prot 52(9): 665-
667.
o, AIEE. 1991 HEF vdE9 F4E A
st A A Ede A @A E 33 A
23(2): 200-204.

(Received March 8, 1993)



