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Abstract

In this study, we analyzed flower tea activity against oral bacteria. Lagerstroemia indica, Paeonia suffruticosa and Hemerocallis fulva
showed high extract yields., Bellis perennis, Punica granatum and Cercis chinensis showed the high rates of yield by ethanol extraction,
Extract yield seemed to be related to the characteristics of the specimens rather than to the solvent,

Streptococcus mutans, Streptococcus obrinus, Porphyromonas gingivalis and Prevotella intermedia were used to investigate extracts activity
against bacteria; the former two cause dental caries and the latter two cause halitosis,

Cornus officinalis, L. indica, P, granatum and P.s uffruticosa showed high antibacterial activities against S, mutans, In specimens extracted
with ethanol, P. suffiuticosa, Camellia sinensis, Camellia japonica L and Rosa hybrida showed high antibacterial activities. L. indica, P,
granatum and C. officinalis showed high antibacterial activities against S, sobrinus, C. officinalis, P, granatum, L. indica and P, suffruticosa
showed high activities for specimens extracted with ethanol,

The results show that the warm extracts of C, officinalis, L. indica and P, granatum may be effective to prevent dental caries. In particular, the
ethanol-based extracts of C, officinalis, P, suffruticosa and C, sinensis were effective to prevent dental caries and thus may be highly marketable,

Chrysanthemum zawadskii, R. hybrida, P, granatum, C. japonica L. and Zinnia elegans showed high antibacterial activity against
P gingivalis, R. hybrida showed the highest ethanol extract activity, followed by P. suffiuticosa, P, granatum, C. japonica L. and L. indica. R,
hybrida, P. granatum, C. morifolium and C. japonica showed high activity against Printermedia in the order named. C. zawadskii, P.
granatum, L. indica, C. japonica and A. princeps showed high ethanol extract activity. Thus, the warm extracts of R, hybrida, P, granatum
and C, japonica may be helpful to reduce halitosis. In addition, the ethanol-based extracts of P, granatum, C, japonica and L. indica are

expected to be highly marketable as mouthwashes.
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Table 1, Lists of 35 flower teas used for antimicrobial experiment

Korean name Botanical name

Au) Lt Rosa hybrida
AE Pueraria lobata (Willd) Ohwi
w3} Prunus mume
WS Taraxacum mongolicum
A Prunus armeniaca L,
Eﬁ]— Prunus persica
L3 Gomphrena globosa
& Artemisia princeps Pamp.
Tl Camellia japonica L,
ik Prunus serrulata var, spontanea
=23} Lonicera japonica
o}7}AJo} Acacia
Iz Callistephus chinensis Nees
3fulEt7] Helianthus annuus
)] Hemerocallis fulva
ez Forsythia koreana
%3} Carthamus tinctorius L,
=zt Camellia sinensis
vk 7] Cercis chinensis
dlo]A] Bellis perennis
Arx Leonurus sibiricus L,
=3} Chrysanthemum morifolium
W=z} Celosia cristata
ulol s Zinnia elegans
R Liriope platyphylla
Adg- Angelica japonica
kel Paeonia suffruticosa
b3l Rhododendron mucronulatum
e Punica granatum
T Hydrangea macrophylla
gy Lagerstroemia indica
SkH- Elsholtzia ciliata
= Styrax japonica
AR Cornus officinalis
TAx Chrysanthemum zawadskii
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Table 2, Yield from water extracts and ethanol extracts of flower teas

Flower teas Yield (%, w/w)

(Botanical name)

Water extracts Ethanol extracts

Rosa hybrida 0.68 2,56
Pueraria lobata (Willd) Ohwi 1.26 1.49
Prunus mume 2,02 185
Taraxacum mongolicum 153 1.29
Prunus armeniaca L. 158 2.08
Prunus persica 1.43 1.83
Gomphrena globosa 1.66 1.09
Artemisia princeps Pamp, 1.42 0.60
Camellia japonica L. 0.81 2.02
Prunus serrulata var, spontanea 1.94 1.27
Lonicera japonica 239 2.16
Acacia 265 2.30
Callistephus chinensis Nees 0.78 192
Helianthus annuus 3.54 0.90
Hemerocallis fulva 3.99 3.07
Forsythia koreana 344 325
Carthamus  tinctorius L. 3.74 1.02
Camellia sinensis 243 193
Cercis chinensis 3.49 335
Bellis perennis 1.72 3.68
Leonurus sibiricus L. 2.63 1.23
Chrysanthemum morifolium 1.96 187
Celosia cristata 208 091
Zinnia elegans 1.74 1.81
Liriope platyphylla 245 2.00
Angelica japonica 248 1.14
Paeonia suffruticosa 429 185
Rhododendron mucronulatum 1.84 1.48
Punica granatum 1.81 3.41
Hydrangea macrophylla 213 219
Lagerstroemia indica 0.02 0.76
Elsholtzia ciliata 1.10 0.80
Styrax japonica 1.60 2.80
Cornus officinalis 1.80 243
Chrysanthemum zawadskii 3.12 1.03
F FE29 A BWldZ(Lagerstroemia indica)o] 6,02
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Table 3, Antibacterial activity of water extracts and ethanol
extracts from flower teas on S mutans and S, sobrinus
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Table 4, Antibacterial activity of water extracts and ethanol extracts

from flower teas on P.gingivalis, and Pr.intermedia

Inhibiting Activities

Streptococcus Streptococcus
Botanical name mutans sobrinus
(KCTC 3065) (KCTC 3308)
water ethanol water ethanol
Rosa hybrida + ++ + ++
Pueraria lobata (Willd,) Ohwi - - - +
Prunus mume - - - -
Taraxacum mongolicum + - - _
Prunus armeniaca L, + - - +
Prunus persica + + - +
Gomphrena globosa - - - +
Artemisia princeps Pamp, + - + +
Camellia japonica L, + ++ + ++
Prunus serrulata var,
spontanea ’ * * *
Lonicera japonica + - - +
Acacia + + - +
Callistephus chinensis Nees - + - ++
Helianthus annuus + + - +
Hemerocallis fulva + + - +
Forsythia koreana + + - +
Carthamus tinctorius L, - - - +
Camellia sinensis + ++ + ++
Cercis chinensis + - - -
Bellis perennis + + + +
Leonurus sibiricus L, + - + +
Chrysanthemum morifolium + + + +
Celosia cristata - - - -
Zinnia elegans + - - +
Liriope platyphylla + - - -
Angelica japonica - - - +
Paeonia suffruticosa ++ ++ + ++
Rhododendron
mucronulatum ) ) ) =
Punica granatum ++ + ++ T+
Hydrangea macrophylla + - - +
Lagerstroemia indica ++ + +++ ++
Elsholtzia ciliata - - - +
Styrax japonica + - + +
Cornus officinalis ++ - ++ +H+
Chrysanthemum zawadskii - + + ++

-1 Not inhibitiont (6 mm)

+: very slight inhibition (6.01-9.99 mm)
++: Moderate inhibition (10.00-14.99 mm)
+++! Heavy inhibition (15.00-24.99 mm)

Inhibiting Activities

Porphyromonas Prevotella
Botanical name gingivalis intermedia
(KCTC 5352) (KCTC 3692)
water  ethanol water ethanol
Rosa hybrida +++ +++ o+ +++
Pueraria lobata (Willd.) Ohwi . - n ++
Prunus mume - + + ++
Taraxacum mongolicum + + + ++
Prunus armeniaca L, - - + .
Prunus persica - ++ + ++
Gomphrena globosa - - - ++
Artemisia princeps Pamp, + ++ ++ +++
Camellia japonica L, ++ +++ ++ +++
Prunus serrulata var, spontanea + + + ++
Lonicera japonica + + + +
Acacia + + + ++
Callistephus chinensis Nees - ++ + ++
Helianthus annuus + ++ + e+
Hemerocallis fulva + + + ++
Forsythia koreana + + - ++
Carthamus tinctorius L, - + - ++
Camellia sinensis ++ ++ ++ 4+
Cercis chinensis + + - +
Bellis perennis + + + +
Leonurus sibiricus L, + + + ++
Chrysanthemum morifolium ++ ++ ++ 4+
Celosia cristata - - - +
Zinnia elegans ++ ++ + T+
Liriope platyphylla + + + +
Angelica japonica + + + ++
Paeonia suffruticosa + +++ + +++
Rhododendron mucronulatum + ++ + e+
Punica granatum ++ +++ ++ .
Hydrangea macrophylla + ++ + ++
Lagerstroemia indica + ++ + F++
Elsholtzia ciliata ++ + - ++
Styrax japonica ++ + + ++
Cornus officinalis ++ ++ + ++
Chrysanthemum zawadskii +++ ++ ++ +++

-1 Not inhibitiont (6 mm)

+: very slight inhibition (6.01-9.99 mm)
++! Moderate inhibition (10.00-14.99 mm)
+++! Heavy inhibition (15.00-24.99 mm)
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