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(24)

Fig. 2. Nelumbo nucifera
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2) Nk 8 71T
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Jusei(Japan) AF2} Duksan(Korea) AFe] AleFS AFE3tich. A A S
&3k paper disc & Whatman(U.S.A)AFS] Al#S AFE3F9 2™ membrane
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24~48 AIZb wjckstel FAEAA ARSI T AT IR
Streptococcus mutans KCCM 40105, Streptococcus sobrinus KCCM
11897, Streptococcus sobrinus KCCM 11898 3 7}A| #F5 AF&-31%10.H,
TFH e 9S8 TY Fusobacterium nucleatum subsp. Nucleatum
KCCM42180, Actinobacillus actinomycetemcomitans KCCM 41632 2 7}4]
TTE ARt

WX := Trypticase Soy Agar (BBL, Becton Dickinson, MD, U.S.A.) ¢}

Trypticase Soybean Broth (BBL, Becton Dickinson, MD, U.S.A)%

.

AFEEER A, #F HFE ¥ 37T incubator oA 24 AJZF HjekErAT).

Incubator @] 5= 3 95% oo 2 [-A5F%tH(Table 1).
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Table 1. List of microorganisms and media used for antibacterial activity

test.

Temp.

Media

Microorganism G
ram
(C)

Streptococcus mutans KCCM40105 (+) TSA&TSB 37

Cariogenic bacteria Streptococcus sobrinus KCCM11897 (+) TSA&TSB 37

Streptococcus sobrinus KCCM11898 (+) TSA&TSB 37

Fusobacterium nucleatum
KCCM42108 (=) TSA&TSB 37
subsp. nucleatum

Periodontopathogen

Actinobacillus
KCCM41632 (=) TSA&TSB 37
actinomycetemcomitans
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Nulumbo nucifera

Extracted with MeOH
Concentrated

Methanol ex

tract

Suspended in H2O

Chloroform : H,O (1:1)

Chloroform layer

Residue

Aqueous layer

Ethylacetate : H,O (1:1)

Ethylacetate layer

Aqueous layer
(Water)

Fig. 3. Scheme of extraction and solvent fraction of methanol extract

from Nulumbo nucifera
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Azt st FagS SH7] $18ke] paper disc methods &
ol gatqltt. 7+ #F 1 ¥WFolE: FHatel 10 ml ] broth o FFsa,
= Fate] g AT o] 4 © # T 10 wE

TSA sjA]o] E=&3HTh 28l B+ 3F paper disc (6.0 mm diameter and

3
T,
==

o

1.0mm thickness, Whatman AA disc, England) ¢ 1.0 mg/disc & 5=% 2z}
= TAA FEgvel AL F F AFE Tk TSA HiA
B foll Eol 37CeAA 24 A FF wlFET 1 disc 99

inhibition zone ¢ A7 (mm)& FAsAth hExT 2 DMS & 22 F9=

(G
tlo
ol

SFAA LA disc E ARSI 9] A 3 3] WE SAseiT

4) ¥4 "= BS5 A=A SH

A FEE AHFAYN v FHS vl

Ft o]

N\

%

g3 v =

o2

Turbidimetric Assay = 3}ttt =, o] &43tE 10 ml 2] TSB #jA] 9

m
%%%:ﬂ]‘ %g%% %:EHEﬂE‘ ;;(2417]—‘8]—:]1 370(:01]}\:' BHOO]:‘E]-EH‘}\“I Oy 4) 8; 12) 247

5) W AESY A A& 57

nAEe] 4 A 54 TSB w4 10 ml o] F#%E& 1000 ppm
TEZ FYsta, A4 A7 49 0.1 ml HEFSk] 37TCOlA 24 ARE
v oFaFA Tl w9k 3 microplate reader (Biolog Inc. U.S.A.) S ©]&3}o] 650

nm oA FFEE FAstL vadE olEstd AF AdE (R e
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% inhibitory effect

= (Control—Control Blank) — (Treatment—Treatment Blank)

(Control—Control Blank) X 100

6) FEEY H2AHNEE  (Minimum  inhibitory
concentration) %

7} 4590 HAA 3% % (MIC)+= broth microdilution method®” el <]3
23 o]l AASATE =, well plate o] TSB & 100 w 2 ¥F38kaL

100 wo F=E2< two—fold dilution sto] FEE XA & #9o FTL=

a
=
0%
¢ (
4n

2X10*~10° CFU/ml 78ttt 2 5 37TCelAd 24 A

lf
e
o
_c>|£
32
v

650nm 4] microplate reader (Biolog Inc. U.S.A)Z &3 %
turbidity 7} YRR & well 9 W A5 52 MIC o2 A3 s9th.

=
disc method ZA &8 FHAYHIY FdsA FHeA. pH AT
pH o] w&t &= 2, 5, 7, 9, 11

C
1 AIRE &9 WARE vy pH 7 2 F3AIA A A sdd We®
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Table 2. Yield ratio of extraction of Nulumbo nucifera by solvent

Solvent
Sample Methanol Cloroform Ethylacetate Water
Yeild ® Yeild Yeild Yeild
Flower 17.22% 5.22% 4.53% 1.24%
Leaf 21.45% 4.23% 8.26% 19.13%
Seed 9.83% 1.83% 5.92% 6.73%
Pod 8.93% 1.81% 2.45% 4.36%

4 Extraction yield (%)

= (solid in extract gr/ raw material gr ( dry weight) ) X 100
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2. X A FFHA ot 7Y
2.1 3+t EA9°] Methanol & &%

Table3~62] ZA¥el o] Wwgre T2 JAE FF°  Smutans,
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Table 3. Comparison of the antimicrobial activity of Nulumbo nucifera

Flowers extracted with different concentration of methanol

Strains
Methnol
S. S. S. F. A.
con. (%)
mutans Sobrinus sobrinus nucleatum actinomycetemcomitans

50 +++ A+ ++ - +++ +++

70 +++  +++ +++ +++ +++

95 +4++ +++ +++ +++ +++

99.5 - - ++ ++ -

- : No inhibition (6 mm) + : Very slight inhibition (6~7 mm)

++ : Moderate inhibition (7~9 mm) +++ ! Heavy inhibition (9~11 mm)

Table 4. Comparison of the antimicrobial activity of Nulumbo nucifera

Leaves extracted with different concentration of methanol

Strains
Methnol
S. S. S. F. A.
con. (%)
mutans Sobrinus sobrinus nucleatum actinomycetemcomitans
50 +++ +++ +++ +++ +++
70 +++ +++ +++ ++4 +++
95 +++ +++ +++ +++ +++
99.5 ++ — ++ - -

- : No inhibition (6 mm) + : Very slight inhibition (6~7 mm)

++ : Moderate inhibition (7~9 mm) +++ ! Heavy inhibition (9~11 mm)
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Table 5. Comparison of the antimicrobial activity of Nulumbo nucifera

Seeds extracted with different concentration of methanol

Strains
Methnol
S. S. S. F. A.
Con. (%)
mutans Sobrinus sobrinus nucleatum — actinomycetemcomitans
50 ++ ++ ++ ++ ++
70 +++ ++ ++ +4++ ++
95 ++ ++ ++ ++ ++
99.5 ++ - ++ ++ ++
- : No inhibition (6 mm) + ! Very slight inhibition (6~7 mm)

++ : Moderate inhibition  (7~9 mm) +++ : Heavy inhibition (9~11 mm)

Table 6. Comparison of the antimicrobial activity of Nulumbo nucifera Pods

extracted with different concentration of methanol

Strains
Methnol
S. S. S. F. A.
con. (%)
mutans Sobrinus sobrinus nucleatum — actinomycetemcomitans
50 ++ + +++ ++ + +++ +++
70 ++ +++ ++ + +++ +++
95 ++ +++ ++ ++ ++
99.5 ++ ++ ++ + ++
- : No inhibition (6 mm) + @ Very slight inhibition (6~7 mm)

++ : Moderate inhibition  (7~9 mm) +++ : Heavy inhibition (9~11 mm)
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Photo 1. Antimicrobial activity of the methanol extract of Nulumbo

nucifera Flowers
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Photo 2. Antimicrobial activity of the methanol extract of Nu/lumbo nucifera

Leaves
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Photo 3. Antimicrobial activity of the methanol extract of Nu/umbo nucifera

Seeds
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Photo 4. Antimicrobial activity of the methanol extract of Nu/lumbo nucifera

Pods
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Table 7. Comparison of the antimicrobial activity of Nulumbo nucifera

Flowers extracted with different hour

Strains
Extracted
S. S. S. F. A.
hour
mutans Sobrinus sobrinus nucleatum — actinomycetemcomitans
6 +++ +++ +++ +++ +++
12 +++ +++ +++ +++ ++
18 +++ +++ ++ ++ ++
24 ++ ++ ++ - -
— : No inhibition (6 mm) + : Very slight inhibition (6~7 mm)
++ : Moderate inhibition  (7~9 mm) +++ : Heavy inhibition (9~11 mm)

Table 8. Comparison of the antimicrobial activity of Nulumbo nucifera

Leaves extracted with different hour

Strains
Extracted
S. S. S. F. A.
hour
mutans Sobrinus sobrinus nucleatum — actinomycetemcomitans

6 +++ +++ +++ +++ +++
12 +++ ++ +++ +++ +++

18 - +++ + + +++ ++

24 + +++ ++ +++ ++

— : No inhibition (6 mm) + : Very slight inhibition (6~7 mm)
++ : Moderate inhibition  (7~9 mm) +++ : Heavy inhibition (9~11 mm)
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Table 9. Comparison of the antimicrobial activity of Nulumbo nucifera Seeds

extracted with different hour

Strains
Extracted
S. S. S. F. A.
Hour
mutans Sobrinus sobrinus nucleatum — actinomycetemcomitans
6 +++ +++ +++ +++ ++
12 +++ +++ +++ +++ ++
18 +++ +++ ++4 +++ ++
24 - - +++ +++ ++
— : No inhibition (6 mm) + : Very slight inhibition (6~7 mm)
++ : Moderate inhibition  (7~9 mm) +++ : Heavy inhibition (9~11 mm)

Table 10. Comparison of the antimicrobial activity of Nulumbo nucifera

Pods extracted with different hour

Strains
Extracted
S. S. S. F. A.
Hour
mutans Sobrinus sobrinus nucleatum — actinomycetemcomitans
6 ++ - +++ e s
12 4+ ++ 4+ +4 +++
18 +4++ ++ +++ - +++
24 - - ++ - +
— : No inhibition (6 mm) + : Very slight inhibition (6~7 mm)
++ : Moderate inhibition  (7~9 mm) +++ : Heavy inhibition (9~11 mm)
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Table 11. Comparison of the antimicrobial activity of Nulumbo nucifera

Flowers extracted with different fraction

Strains

Fraction S. S. S. F. A.

mutans Sobrinus sobrinus nucleatum — actinomycetemcomitans

Meth. +++ +++ +++ +++ +4++
Chloroform - + + + _
Ethyl acetate ++ +++ +++ +++ —
Water - - - - _
— : No inhibition (6 mm) + : Very slight inhibition (6~7 mm)

++ : Moderate inhibition  (7~9 mm) +++ : Heavy inhibition (9~11 mm)

Table 12. Comparison of the antimicrobial activity of Nulumbo nucifera

Leaves extracted with different fraction

Strains

Fraction S. S. S. F. A.

mutans Sobrinus sobrinus nucleatum —actinomycetemcomitans

Meth. Na— NE— AR N NE—
Chloroform - + i i -
Ethyl acetate +++ +++ +++ o+ o+

Water - - - - -
— : No inhibition (6 mm) + : Very slight inhibition (6~7 mm)

++ : Moderate inhibition  (7~9 mm) +++ : Heavy inhibition (9~11 mm)
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Table 13. Comparison of the antimicrobial activity of Nulumbo nucifera

Seeds extracted with different fraction

Strains

Fraction S. S. S. F. A.

mutans Sobrinus sobrinus nucleatum actinomycetemcomitans

Meth. ++ ++ ++ ++ ++
Chloroform it i — i —
Ethyl acetate i+ - it i —
Water - - - - —

— : No inhibition (6 mm) + : Very slight inhibition (6~7 mm)

++ : Moderate inhibition  (7~9 mm) +++ : Heavy inhibition (9~11 mm)

Table 14. Comparison of the antimicrobial activity of Nulumbo nucifera

Pods extracted with different fraction

Strains

Fraction S S S. F. A.

mutans Sobrinus sobrinus nucleatum actinomycetemcomitans

Meth. ++ +++ +4++ ++ .
Chloroform + - - iy .
Ethyl acetate +++ +++ ++ ++ +
Water - - - - -
— : No inhibition (6 mm) + : Very slight inhibition (6~7 mm)
++ : Moderate inhibition  (7~9 mm) +++ : Heavy inhibition (9~11 mm)
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Fig. 4 Growth curves of S.mutans in the media adding the extract of Nulumbo

nucifera (@: 0 ppm, W : 100 ppm, A: 250 ppm, X: 500 ppm, *:1000 ppm)
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_51_



a. Flowers

0.6

04

O.D at 650nm

0.2

c. Seeds

0.6

04

O.D at 650nm

0.2

time(hr)

time(hr)

O.D at 650nm

O.D at 650nm

b. Leaves

06 )

=]
~

0.2

0 4 8 B 0¥ % B
time()

d. Pod

0 4 8 12 24 36 4
time(f)

Fig. 6. Growth curves of S.sobrinus in the media adding the extract of Nulumbo

nucifera (@:0ppm, W : 100 ppm, A: 250 ppm, X: 500 ppm, *:1000 ppm)

_52_



a. Flowers b. Leaves

06
£ 0

04
:
2 © -
0 -
- (]
L]
o 5
02 0 n |

0 0

0 4 8 12 u 3% 48 0 4 8 1 % % i
time(h) )

c. Seeds d. Pod

06 06
€ 04 £ 04
= o
e ")
8 ©
© ®
o 0
° 0 002

0 J 0

0 4 8 ¥ % 8 0 4 8 W % 8
time{hr timefh)

Fig. 7. Growth curves of F.nucleatum subsp. nucleatum in the media adding the
extract of Nulumbo nucifera (®:0 ppm, H : 100 ppm, A: 250 ppm, X: 500

ppm, *:1000 ppm)

_53_



a. Flowers b. Leaves

0.6
£
c 0.
2
g 0.4 f
8 9
s 0
3 02 0
0
0 4 8 12 24 36 8 0 4 8 12 24 36 48
time(fr) timef
c. Seeds d. Pod
0.6
0.6
04
£ 04 :
5 2
9 Q0
w -
o [}
. o
0 2 0.2
002 0
0
0

0 4 8 12 % 3 48

time] time()

Fig. 8. Growth curves of A.actinomycetemcomitans in the media adding the
extract of Nulumbo nucifera (@:0 ppm, B : 100 ppm, A: 250 ppm, X: 500

ppm, *:1000 ppm)

_54_



Z, Ad, a4, dAfe FEEY $EE 1000 ppm OE 3o
TSB iAol H7kst & wAEe] g AFANE Lotnr] st
3= (Abs 650 nm)E F33 § Ao we} AE&S FFOEZHA Fig. 9 9
Zol yehdtt. 1 Ay RE FEEOA xS AL AW ans
et 7 5 499 methanol FEES 3] thato] 50%0149)

Feg A% Adee wol % mEt BA et 1 ggom

15).

_55_



Table 15.

Inhibitory effect of Nulumbo nucifera against microorganisms for 24 hr at 37C

Inhibition effect

Sample

S.

mutans

S.

Sobrinus

S.

sobrinus

F.

nucleatum

A.

actinomycetemcomitans

Flower

Seed

Pod

Leaf

28.00£1.33%

13.00£2.00%

20.66*£0.89%

54.33£2.22%

28.33%2.88%

21.33£0.89%

14.01£2.00%

55.34*1.78%

25.00£2.67%

15.33*£2.89%

16.33+2.33%

51.33+1.56%

41.33+0.45%

12.33*1.78%

10.33%0.45%

21.67+1.56%

40.33+0.89%

12.00£0.67%

23.00£2.00%

22.67t1.11%

_56_



Fig. 9 Inhibitory effect of Nulumbo nucifera against microorganisms for

24 hr at 37TC
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5. Minimum Inhibitory Concentration (MIC)
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Table 16. Minimum inhibitary concentration of the extract of Nulumbo

nucifera against several

microorganisms.

MIC ( pg/ml)

Extract
S. S. S. F. A.
mutans Sobrinus sobrinus  nucleatum actinomycetemcomitans
Flower 2500 625 625 2500 1250
Seed - D 2500 2500 —~ —
Pod - - 2500 1250 1250
Leaf 625 625 1250 625 -

1

—: not detected.
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Relative growth promoting activity(%)
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Fig. 10 Relative growth promoting activity of the extract of Nulumbo

nucifera for S. mutans and S. sobrinus KCCM11897 at heat treatment
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Fig. 11 Relative growth promoting activity of the extract of Nulumbo

nucitfera for S. sobrinus KCCM11898 and F. nucleatum at heat treatment
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e . A. actinomycetemcomitans
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Fig. 12 Relative growth promoting activity of the extract of Nulumbo

nucifera for A. actinomycetemcomitans at heat treatment
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Fig. 13 Relative growth promoting activity of the extract of Nulumbo

nucifera for S. mutans and S. sobrinus KCCM11897 at pH treatment
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Fig. 14 Relative growth promoting activity of the extract of Nulumbo
nucifera for S. sobrinus KCCM11898 and F. nucleatum at pH treatment
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e . A. actinomycetemcomitans
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Fig. 15 Relative growth promoting activity of the extract of Nulumbo

nucifera for A. actinomycetemcomitans at pH treatment
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Abstract

Anti oralmicrobial activity of the extracted from parts of Lotus

(Nelumbo nucifera)

Lee, Eun Soo
Department of Food and Nutrition
Graduate school

Sungshin Women's University

To prevent of periodontal disease and tooth decay to explore the
antimicrobial substances, the substances from methanol extract of
Nulembo nucifera which grows naturally in Korea were distinguished by
part. (Flower, Leaf, Seed, Pod)

Antimicrobial effect against five microorganisms (S.mutans, S. sobrinus
KCCM11897 S.sobrinus KCCM11898, F.nucleatum

’

A.actinomycetemcomitans) were mesured by paper disc method and the
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growth inhibition rate. Then Minimum inhibitory concentrarion(MIC) was

used know the antimicrobial action of extract and then antimicrobial after

looking at these temperatures whether how stable the following results

were obtained. The results were obtained as follow

1) Lotus flower showed the highest yield : MeOH 21% and chloroform

fraction is 4.2%, ethylacetate fraction is 8.2%, water fraction is 19%.

2) Lotus flower and leaf the methanol concentration to 50% were the

most anti—microbial. However, seed and pod with a methanol

concentration of 70% was the most effective results. Also, In the

extraction of 6 hours and 12 hours were superior antimicrobial activity.

And then antimicrobial activity was reduced as time goes on. Accordingly,

antimicrobial activity takes place all the extraction within 12 hour.
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3) When examined about antimicrobial activity of methanol

extract (MEex), chloroform fraction(Chfr), ethylacetate fraction (EAfr),

and water fraction(WAfr) using paper disc method, EAfr showed an anti

oral microbial effect against all test microorganisms.

4) Lotus flower and seed extract showed strong inhibition against

S.sobrinus KCCM 11897, also S.sobrinus KCCM 11898 was inhibitied by

seed extract. F.nucleatum was strongly inhibited by leaf extract and this

was the most effective against A. actinomycetemcomitans.

5) Inhibition rate of Lotus leaf was 50% against S.mutans and

S.sobrinus. In both F.nucleatum and A.actinomycetemcomitans lotus

flower 40% inhibition was observed.

6) MICs of microorganisms from extract by broth microdilution method

lead as follows. Flower extracts against S.sobrinus had concentration of
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625 pg/ml, and leaf extracts also had concentrations of 625 pg/ml as a

test showed the lowest MICs wvalue.

7) After heat treatment of extracts at 40, 80, 100 and 120TC for an

hour growth rate of oral microorganism was checked. All extracts with

heat at 120 C had antimicrobial activity, which means that is a very

8) In result of growth of S.mutans and S.sobinus in the medium adding

extracts treated various pH conditions (2, 5, 7, 9, 11) there was no

difference of antimicrobial activity. So its stability on pH was high quality.

While F.nucleatum and A. actinomycetemcomitans was stable against acid

it had a trend that the more alkai side was the lower activity.

In the past, lotus with a strong antibiotic and detoxifying substances

have been used in a variety of diseases. The effect of lotus to prevent

oral disease but was insufficient to prove scientifically. By oral bacteria
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that cause oral disease in many ways a look at the antimicrobial activity,

the effects appears differently for each parts by lotus. This means that

lotus different parts showed that the optional available.

Based on the results of this study, after finding substance to inhibit

microbacteria if applied to another oral bacteria, lotus will be available in

a variety as a oral hygiene
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