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: The purpose of the study is to investigate the activities of Nelumbo nuciféra
leaf extracts on Streptococcus mutans, Streptococcus mitis, Streptococcus sobrinus, Porphyromonas
gingivalis, Prevotella intermedia, and Treponema denticola,

Methods : The inhibitory effect of lotus leaf extracts on the growth of oral bacteria was assessed
in experiments with extracts from freshly harvested and pulverized lotus leaves and bacterial cultures

Results : The results showed that N nucifera extracts possess antimicrobial activity on all bacterial
strains, The minimal inhibitory concentration (MIC) values varied from 4 mg/ml to 10 mg/ml
against antimicrobial activity, The relative growth ratio (RGR) against of N, nucifera extracts were
determined as 50% in concentration of 4.0 mg/ml. The extract of N nucifera was effective in
reducing on the glucosyltransferase (GTase) activity of six strains in vitro,

Methanol extracts of lotus leaves showed antimicrobial effects on three bacterial
species causing dental caries and three bacterial species causing periodontitis, as well as inhibitory
effects on GTase activity.

antibacterial effect, Nelumbo nucifera leaf, oral microorganism

oJAad, Ad F=E=

W2 AFIT, e v B}
o st AN A0 EAfste Bk Aol ety
2 T el A &i%?m 9F 5

AR, ER, AR S B sl v
o] % oF 3058 oA Al

4ol 350% olel Aol 44 Wl wraslu, 1
% o 30% ool AoLAZS FHeks Aol s
o A 9l A, 9, AAle] el 27 e 9
ool ek 7 Fek v Helaie” Aok A
Ao A, 402, Bl 59 ABatgoR fue

AN, AolgAF AR AlZot W) Al FoHE
Streptococcus mutans (S, nutans)7} £ Holwro 2 A
ATH. S mutansi= Ao F-2k5to] g7z 70| feshH

Copyright©2014 by Journal of Korean Society of Dental Hygiene ;
This is an open—access article distributed under the terms of the Creative Commons Attribution Non—Commercial License (http://creativecommons.org/ i
licenses/by—nc/3.0/), which permits unrestricted non—commercial use, distribution, and reproduction in medium, provided the original work is properly cited,

> =2 a2 2013t Sochstw wiigiTtH ol Qlsl HTHEIUS(2013AA080)




118 J Korean Soc Dent Hyg 2014 ; 14(1) : 117-22

Sk A WA TS A Zoh S g,

T A Ftol=
niae, S, mitis, S, sanguis, S, anginosus 5-°] 1.2 A - 7H4
208 AJolAE o] Hofsk, 417t nAEES] SO

ARSI}, 71 @) RoRAlZ QW1 O & Lactobacillus acid-
ophilus, Actinomyces, Odontolyticus?} 13-2- ToFst Ala-59
oJato] HsH= AoR A Q. Jstol i Zo}9-4]
T oAl EEE oS Ao ] Al (bloodroon), Al

T

9] ] 5 (Quercus infectoria gall), H7 (nidus vespae), %Eﬂ
ST} Al Gatoxylum formosun), 2|71 2](chicory),
(Prunella vulgaris) S-0] B.31%]31 9Jc}”,

SEjuEfoll A A9 Eaol A ek Aow FAE= ¢
A} 28} Lol SAle= Al Wk ?ﬂﬂur e AbA] W

s Qi o] A%s o8t Fefe T A5 &4
ool A -Ejuetel] Eauwelet Eﬂﬁe“ﬂ Hupe oz Hel
th

A (Nelumbo nucifera Gaertn)2 o] & sfj4o] —T—%/ﬂ.%sbi
I 4 ), 2EAD] ol 53 e
S-eluetel] de] wazstal, 92 ol 25E it AR
AR ARgEOIA ghom eud Ao & o S8HIL
Ak, HIthel SRt QAL Ul A= Algow 2

S mutans, S, salivarius, S, pneumo-

o] A (sage), E2F(myrrh), 1% Bg](licorice root), 3

il 591, Sl SAFelet skl 4, o), eelsf A
A - ORI 919 Tl BRI, 9o A U

AR ol§5io] 84 SOl 919, A4, 79, 4
A, opiego] Adch B4k Qe 2% B4 2 ohat S}
A2 S 0 UelA WHRAR AMgStol ek, B
el A, i 7o 20 gt el

Gl =2 URE Hol Aol Far dite] 5 92
W 248 -5t Aol 0 kel ek, Aol $HEE
S5 %ol tR A i ol F5 S
IS oL RS 9 ol 2. ok
Aap T e A AR T, 4, 90k A1,
S, o el ofef 5ol ek

B Gi0) BAS oopse] S8R A ¢1ole] 7
U B0 Aol YR A o
AzaA 2 A i), A FaEol el 74
s} Wislo] T 652 of8alo] FaE 29 JIIH,
2 IA B, A SY, Glucosyltransferase (GTase) 2
RolA| wlo] ool ZARlsc

Ay
1. ool Bamhy

A A AN nucifera leaf) 2 AT 3|4
Rk ]

S S AellA AuiE A& AHsto]
H(fan)o| F2Fe AZ27](Na-nu Hitech Co,, Korea)s ©]-&5}
o] 65-66CollA AT Azt dels 70T AAId
AR EHeolnt. £ 400 gofl 70% R 4 LE A7k
5 65T gt AA7INA 3AE =2 913 s
3 (rotary vacuum evaporator, Centra-Vac VS-802, Vision,
Korea) 2 7%} 553890t} 1128 55 302 g5 ¥l ¥
+7|(Labo Autoclave, Sanyo, Japan)& 120°C, 3057t 'B4ta}
Sict. W2 ARE 4T WgaLe] Easkic.

2. X|OFRAIS T3 HiY
]_

AR YA holelo] U]l Sheite Aopealzor
U Aolol A Hot-A1% HelS Witel /)7
S A 10t B Al Yol 2 250l A

o] AP oHE =S I3t o] A9 1 mlE brain in-
fusion solids 12.5 g/L, beef heart infusion solids 5.0 g/L, pro-
teose peptone 10.0 g/L, glucose 2.0 g/L, sodium chloride
2.0 g/L, disodium phosphate 2,5 g/L7} $H3-% Brain Heart
Infusion (BHI, Oxoid, England) 914]] wljx]of] 5t 2 o)At
e 32-7](MCO 96, Sanyo, Japan)ol| 4| 3770, 48417t 5
QO St vioSsHoIT. St MO 1 méE BHI LA HjA[o
TR 3, oA 37, 48AITE R Hieksteitt. of wol
A A= Aeke =G BHL LA i ]of ThA] 2|24 7L
2 sl ohE o Bk ey Anpd e e
Ao FAstr]ol ©ogt gto] Qlof o) A of it 2l
SFIaL, S mutans, S mitis, S sobrinus, Prevotella intermedia,
Porphyromonas gingivalis, Treponema denticola®l] =AY
AHAATE] (Korean Collection for Type Cultures, KCTC)of| 4] 3
48l 38 peptol XA

3. HUYFEEQ| 7 Mzt ME 2w =1t

T BHI BRAIR 37T oA 24417 §7] et ikl
Acjufel o Aol ARSI, detavE S4sh7] 96l
AFE3) BH[Q} Mueller Hinton agar (MH agar)& AR5}
A9l FEE 50 WA S4A17] 8 mm paper disc (Advantec,
Toyo Roshi Co,, Japan)S BHI 9F4 v 2|9} MH Agars AR
Stof 24A17F B F 3 paper disc $=9]of WAYEH Aol eH(clear
zone)2| A7 (mm)E YAAN|H 82 ZAslrt,



HANEOSE S5
o

centraion, MY 2737|913 SRIA) B4 o g9}
\= e}
4.0 mg/m¢, 6.0 mg/ml, 8.0 mg/ml, 10,0 mg/mlE 1|3} T}
BHI YA 2|5 whEo] wiQFE #58 st st sl
24 A 9(colonyforming unit, CFUYE ©]-8-5}¢]
1x107 CFU/meo] A AEsteiet. of wto] 5o Qb= viAlE
96-microwell plateo] F=1}3Ict, o] wf ofe] 9] 291
Aol AN FEEEr X AR &, S dY F55 75T B
(2t 2231 x 07} Allat 5 = 427H Plate wellso]] BHI HA4]H]
A& g & 37CollA 24412 B skelcy. E7ueF
5. ELISA reader (TECAN Austria, Austria) 2 S<~3H4F 490 nm
oA FHEO.D)E A8, A F559 gt 2

B7he Slel 2 ot FAo] UEUHA o= F4 s
MICE 3}iTh
5. 9l FEE0| S0l L T2 MiF M

—-IT

7k 3t 1 loopE FI8}F0] 10 m¢ BHI KA 2|of| 755}9]
o] & Atk HixE 37°CollA] 24417 @71 81
A FEES AT EY dafola] B2 2w
e AYE 9tk & S EEE 0 mg/ml, 1.0 mg/md,
2.0 mg/ml, 4.0 mg/m¢, 8.0 mg/md, 16.0 mg/ml, 32.0 mg/ml=
HskoIt 2A % BHI Hj#Jo]] A% 552 sEEE A
2J5}9itt, o] thAl 37 CollA 24417 7] HieksteiTt. #7)
| %F 5 ELISA readers ARE-6FO] 4= 214 490 nmol| A 58
L5 SAst 4% wskE g)Iskolt.

=1
=

6. Glucosyltransferase (GTase)2| £2|
2 sl

Glase B-2|i= ZRAEO] whlg ALg3}o] Bejalglr),
7} §t55 BHI brothol|4] 37T, 24A17F vliFsto] 20 mlE
FI3te] BHI broth 1 ¢ of] HECEt 2% v/v)ste] o, ]
oA 37°C, 24A1ZF wiFSEALE, i FNS Aol Al 6,000 rpm
O & 2087t A Bjate] A Fsto] WAL ofgt
& 700 mE 7Kkl 4T WAILOA ovemightA| Z{TE. 8,000
pmof| 4] 3087F YA E2lste] HES 0.06 M potassium
phosphate buffer (pH 6.8) 8 ml] FE}BHACE, —20C W&l
of Hs} GTase AALI] TN O ARSI}, T
AAE $J8l test tubeo] 0.06 M potassium phosphate buffer
(1000 mf =5, sucrose 12,5 g, NaN3 0,25 g, pH 6.8) 0.8
mf, GTase 0,05 ml, 2% 0.1 m(& Fo] 37°ColA] 1747t
AN & NS wE 2 miE 7ksto] Aoyl

O 0 T

EX=PN
[¢)

P
]
o
10
-
oy
[}
0=
THo
=2
=
ro
oot
EN
fol
=

119

L FES 2 w2 7Isle] 3087 2gubA e R 4780
2l glucans B2 9 upfjslal, Fogsge oA ST
50 nmE SYEE S8, Ty Ao whet AallE

flo ot 4r L
w1

[2d
e
Qﬂ
2
o

Hzrel EYE-Eiel FYE

e = el S x 100
A7
1. ool 250 HREY
Paper discItH o2 A9 F&EE ZF w580 tigh gt a
B2 ZASIEKTable 1. § mutansi= @8] F55 5%
4.0 mg/ml, 8.0 mg/m¢, 16.0 mg/mloI A 22t 1.3 mm, 2.3 mm,

3.3 m=z UERGT) S mitis= 16,0 mg/mlollA] 1.5 mmz LFE}
T} S sobrinuss= 4.0 mg/mlol A 1.8 mmE YER SIS
8.0 mg/ml, 16,0 mg/mfo A= 22+ 2.6 mm, 3.3 mn= LEPGTE,
P, gingivalis 2.0 mg/m¢, 4.0 mg/ml, 8.0 mg/mf, 16.0 mg/mgo|| 4]
Z¥ZF 1.1 mm, 2.3 mm, 3.74 mm, 4.8 m= YERITH P intemmedia
+ 4.0 mg/mollA 1.5 mnE YERHSICE T. denticola= 8.0
mg/ml, 16,0 mg/m¢o| Al ZFZF 1.6 mn, 2.2 S LERH AT
A FEE2 AR Miet & P gingivalis=. 7V <t 81}
7F A VERTE Wi S min7t AW FEEof| st Tt
ap7p 7 2 ol gl

SEAMISE(MIC)
229 65 500l o FRANE Mz S
A} P, gingivalis7} 4.0 mg/mlZ 7P S Uelgton] 11
oh2-2- S sobrinus? 6,0 mg/ml, S, mutanse= 8.0 mg/m=
YUERFTHTable 2). S mitis?} T, denticolaol A= 242} 10,0
mg/mf = MIC7} UFBFIT), whetba] 19] 325450 ofof] tfet
MIG= T 10,0 mg/mlE RHEH A8 avks w4

Sl

3. g FE=9| sk0f = A&

ks A9 529 skl wE AokAlSE
3 AFA 3El iRt 2 el S
(Relative Growth Ratio, RGR)->- Fig, 13} 7}, A%
sl weh At asto] M 659 ol A
AE LERYIRICE RGRO| 50% 502 7= A 5

fol
H

\ad
= oX
Ir e rfr

N o
No1Q T

it

13T

Bo] ewle oF 30 pg/mE UERTH RGRO| 20% AE R
U= s ZoR-Aas FH6ke 35 32.0 mg/ml©]
lom, 2154 F5= oF 16,0 mg/mE LERgT AubE o




120 J Korean Soc Dent Hyg 2014 ; 14(1) : 117-22

Table 1. Antibacterial activity of Nelumbo nucifera against dental caries and adult periodontists. Zones of
inhibition in mm

Concentration (mg/mQ)

Strains

0 1.0 2.0 4.0 8.0 16.0
Streptococcus  mutans - - 1.3+£0.2 2.3+£0.2 3.3+£0.5
Streptococcus mitis - - - - - 1.5+0.4
Streptococcus sobrinus - - - 1.8+0.2 2.6+0.4 3.3£0.3
Forphyromonas gingivalis - 1.1+0.4 2.3+0.5 3.7+0.4 4.84+0.3
Prevotella intermedia - - - 1.56+0.3 2.3+0.4 3.8+£0.5
Treponema denticola - - - - 1.6+0.2 2.2+0.3

Table 2, MIC values of Nelumbo nucifera against dental caries and adult periodontitis

_ Concentration (mg/m0) MIC
Strains
0 1.0 2.0 4.0 6.0 8.0 10.0 (mg/m0)
S mutans + + + + + - - 8.0
S mitis + + + + + + - 10.0
S sobrinus + + + + - - - 6.0
P gingivalis + + + - - - 4.0
P intermedia + + + + + — - 8.0
T denticola + + + + + + - 10,0
5. mutans S. mitis
woa0 100.0
B0.0 800
600 60.0
# ®
40.0 400
00 I I I 200
oo 0.0
o 1 2 4 ) 16 3z o 1 2 4 8 16 32
Concentration (mg/mL) Concentration (mg/mL)
5. sobrinus P. gingivalis
W00 100.0
BO.0 B80.0
0.0 60.0
* ®
40.0 400
00 I l 200
oo . 0.0
o 1 2 4 B 16 a2 0 1 2 4 8 16 32
Concentration (mg/mL) Concentration (mg/mL)
P. intermedia T. denticola
100.0 100.0
800 800
60.0 60.0
® ®
400 400
200 200
0.0 0.0
o 1 2 4 8 16 32 o 1 2 4 8 16 32
Concentration (mg/mL) Concentration (mg/mL)

Fig. 1. Relative growth ratio of dental caries and adult periodontists on Nelumbo nucifera
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Table 3. GTase activity (0.D.) of Nelumbo nucifera extracts against six strains

Concentration

e i) S. mutans S. mitis S. sobrinus P, gingivalis P, intermedia 7. denticola
Control 0.112+0,018 (0) 0.113+0.016 (0) 0.109+0.018 (0) 0,102:+£0,007 (0) 0.108+0,013 (0) 0.107+0.009 (0)
1 0.10220,005 (8.6) 0.099:+0,004 (12.4) 0.09920.004 9.2) 0.095£0,004 (6.5) 0.098+0,005 (9.3) 0.098+0,005 (8.4)
2 0.09740,007 (13.6) 0.097+0,007 (14.3) 0.095:0,008 (13,0) 0.0920,006 (10.0) 0.094+0,008 (12.6) 0.091+0,003 (15.1)
4 0.086£0,007 (23.2) 0.086+0,006 (24.2) 0.088+0,006 (18.9) 0.086+0,005 (15.5) 0,084+0,008 (22.2) 0.085+0,005 (20.6)
8 0.07940.012 (29.8) 0.078+0,013 (3L.2) 0.076+0.011 (29.8) 0.076+0.011 (25.3) 0.078+0,009 (27.9) 0.076+0,010 (29.0)
16 0.070£0,009 (37.7) 0,063+0,009 (44.2) 0.06240,008 (42.9) 0.0650,006 (36.5) 0.068+0,009 (36.7) 0.066+0,006 (37.9)

“Parenthesis was inhibition rate (%),
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