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Anti-bacterial effects of lavender and peppermint oils on
Streptococcus mutans
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Received: October 2, 2018 Objectives: The main objectives of this study were to verify the antibacterial activity of two essential oils,
Revised: October 20, 2018 lavender and peppermint, against dental caries and to review their synergistic effect when used in com-
Accepted: November 22, 2018 bination, Our results provide basic data for the evaluation of the use of these two substances towards

the prevention and cure of dental caries,

Methods: The sample solutions of lavender and peppermint cils were prepared in three different con-
centrations (30%, 50%, and 70% (v/v)) by diluting them with third-distilled water and Tween 20, Strepto-
coccus mutans was selected as the bacterial species for testing, The disk diffusion method was used to
measure the antibacterial activity of the sample solutions, For generating growth curves and measuring
the number of clusters of the bacterial, the liquid medium-dilution method was used; the absorbance of
the medium was measured at 600 nm after 3, 6, 12 and 24 hours,

Results: When the antibacterial activity of the oils was tested via the disk diffusion method, the activity
improved with increasing concentrations of all the sample solutions of peppermint, lavender, and the
blend, but there was no significant difference between them with respect to the type of oil, In the growth
curves of S, mutans, growth inhibition was observed after 12 hours, The inhibitory effect of 30% laven-
Corresponding Author: Hyun Seo Yoon der oil on growth was 64 9% and 80.1% after 12 and 24 hours of treatment, respectively whereas that

Department of Dental Hygiene, Dong—Eui of peppermint oil was 71.3% and 80,1% after 12 and 24 hours of treatment, respectively. The inhibitory
University, 176 Eomgwang—ro, Busanjin— effect of the blended oil was 71.9% and 81.0% after 12 and 24 hours of treatment, respectively .
gu, Busan 47340, Korea Conclusions: Further research is still required in order to determine the efficacy of lavender and pep-
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Streptococcus mutans CiEt Lavender@}t Peppermint Oile| Eit& 1}

permint essential oil (M. piperita)S @7Fe]ol| A AuljE Ao
A %7155 (Steam distilled) 2.2 F+&%, £ NeumondAt
(Raisting, Germany)®] 771 5= -2 A &S Fsto] &
Aof| ALg&-3F4T. Blending oil lavender?} peppermint oil-&
Z¥7F 50%% glslo] AME-51al, Tween 20 (Anatrace Products,
Maumee, OH, USA)¥} 3%} 575 34313t T3t o 4J ]
©] Essential oil(E.0) B FEolA E4e A5t 88=
o171 8o 30%, 50%, 70% (v/v)E el AR ARE3E3

=

30659 FtAIE S| Hsto] A E AT A
AHLAIE (Daejeon, Korea) 2HE] o} ARG8T o=
brain heart infusion (Difco Laboratories Inc., Detroit, MI, USA)
broth Hjx]e] A 24 37°C shaking incubator (200x rpm)°]l
A 24417 H &S] ARSI
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S. mutans®] 3t lavender?} peppermint essential 0il<]
ALt BAE S o] g8kl ZAAT. S, mutans
S A Ao HESkal Y3)E spreaders ©]-§-sto] =T ¥
217 8 mme| B+tH paper disk (Advantec, Toyo Roshi, Ltd.,
Tokyo, Japan)E viA| 2] o] YWAA|Z T}, lavender®} pepper-
mint, blending oil-& 30%, 50%, 70% (v/v)2] S =& & 717F 15 ul
A Astar 37°CO] wjFr| o A 2441 7Hg <t vl eF & A H =
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Lavender®} peppermint, blending essential oil¢] 47 #)
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tans+= BHI brothofl 4] 37°C, 24A17F F<t 83t & ODg k]
0.4-0.60] =2 8]4slo] A&t Al A]o] essential oil
= TR R 47 S8 S mutanss FE3T - 37°C
shaking incubator (200x rpm)oll 4] ¥iFsFATE. Hg 9 3417 6
AIZE, 12417, 24A17t0] = 9& o 600 nmollA F8&=E &7t
L}, K= A 394 HHESo] Akl

A Aehe(%)= x100
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A7t S2t wleFste] Colony Forming Unit (CFU)E 248k}
=AY 394 whESko] A]gstRit.

3. XIE2A

SAEAL SPSS ver. 25.0 (Chicago, IL, USA)S o]-8-3F%2.
o, 33] AR Y Arte] P+ REUAE Hwoh] ot
U B X AL (One-way ANOVAYS AA|8F% om| ARG ELA]
2 Duncan 7| 0|8ttt $AA F24E2 0.055 814
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1. A3 SHAHH-S B35t | avender?t peppermint

essential 0il2] & Eof L2 §h7&tA

Lavender®} peppermint essential oil®] &0 W= S. mu-
tans®] FHEAS YA sk o g Z2A39IT) Lavender oil
2 30%°ll 4 5.77 mm, 50%°1A4] 7.82 mm, 70%14 9.64 mm
$31(P=0.027), peppermint oil& 30%°1A4 5.49 mm, 50%141
7.66 mm, 70%°14 9.83 mm%. L. H(P=0.001), Z} 50%%] <913t
blending®I 4+ 30%1141 5.35 mm, 50%°114] 7.20 mm, 70%°11 41
9.63 mm (P=0.005)& E-E oilollA =7t wobdas Ty
A7) AA GatEo] Frof whet f-o3t pol& E St Table
D. 234 oil9] FEof w2 dtE B9 Zrol= 1l ot oil9]
Sl whE Aol HolA] ¢8It 30%2F 50%0141+= lavender
oilo], 70%°14%= peppermint oilo] &2 P8-S K o chFig.

1.

2. Lavender, peppermint, blending essential oil2]
S. mutans©]| L3t 4% M sl 21t

Lavender oil& =& S mutanse] JE3L 3, 6, 12, 24
AlZro]l At & SREE £k, old] 600 nmollA =73t
0il9] T = vehicle 7ro2 AALSIATE 24A17F vljoF 3 %=
oA 9] ST 0.5580190, AE T2 30%0141 0.111, 50%
oAl 0.205, 70%°1141 0.195% AAH2] S5 Frol v gt
K} grol G083t Xlo] & K Ath(P<0.05) (Fig. 2A).

Peppermint oilof| A= 24A17F viQF & tRtofl A o] S35
£ 0.558019aL, AFT2 30%014 0.114, 50%°114] 0.132, 70%
of| A 0.1428 ¥ FFE gho] thRt9] ghiot sol {209t
Aol & HATHP<0.05) (Fig. 2B).

Table 1. Antimicrobial activity of lavender and peppermint essential
oils against S. mutans (unit; mm)

Essential oil (%, v/v)
30 50 70 P

Lavender  5.77+140° 7.82+129*° 9.64+1.08° 7.034(0.027)
Peppermint  5.49+0.97° 7.66+0.51> 9.83+0.45° 30.153 (0.001)
Blending 535+0.95° 7.20£0.49° 9.63+130° 14.676(0.005)

Blending 0il-& 24A17F Bl%F & o] 2ol A Q] S8 5= 0.558
o] L, Ao A= 30%014] 0.106, 50%°1141 0.110, 70%1A4]
0.151% 23t S5 gk A8 FF5 gro] wol 523t
xpo] 2 R ATHP<0.05) (Fig. 2C).

Al F579 oil BFoA AEFto] R E S5 Fho] &
of A2l Aol AAHE & S AL = 1247
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S. mutans¥tol digt 44 <
T 30%00A 71 =okon, FHFo g AuRd o33 gt
Lavender oil-& 30% 4] 12A17F 8ok A] 64.9%, 24|17+ 80.1%
¥, peppermint oil 12417t ¥iF A] 71.3%, 24A17H2 79.6%
.21, blending 0il2- 12417t ¥l %F A] 71.9%, 24417+-2- 81.0%5
37 Al &o] YER Tt

3. Lavender, peppermint, blending essential oil?]| &
of o2 4N A T}

Essential 0il®] EFo] W2 S. mutanso]l Hiet dtelS =4
517] $Jote] oilE FEEE AR F A== HgE gIst
St} Lavender oil2- 30%01141 1478, 50%1 4] 27H, 70%A4] 174
$31(P<0.001), peppermint oil 30%14 1671, 50%14 671,
70%14 27192 M(P<0.001), blending o0il 30%°l14 6971,
50%141 217H, 70%114 107HAeHP<0.001). Al 572 oilellAl
L5 557 mobdes 2t o= asto] gt Aol B4

tH(Table 2, Fig. 3).
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Fig. 1. Comparison of anti-microbial activity of Lavender, Peppermint,
Blending oil against S. mutans.
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Table 2. Growth inhibition of S. mutans in accordance with essential
oils concentration

2
FES . 2354M | Streptococcus mutans it Lavender@} Peppermint Oile| &t & 1}

Essential oil (%, v/v)
30 50 70 P

Lavender  14.67+153° 233+153" 1334058 99.267 (<0.001)
Peppermint 16.33+1.53° 6.67+1.15° 2.33+0.58" 115.583 (<0.001)
Blending  69.33+5.13° 21.00+2.65" 10.00+1.00° 261.155 (<0.001)
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Fig. 2. Growth curves of S, mutans cultured at different concentration
of lavender (A), peppermint (B) and blending essential oil (C).
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Essential oil (%, v/v)

30 50

Lavender

Peppermint

Blending

30% 1471, 50% 27N, 70% 17H3L, peppermint oil> 30% 167K,
50% 67, 70% 271421, blending oil-&- 30% 6971, 50% 2171,
70% 107H%ct. o] 2|9} 73*79] AtoflA] ElER] 2.9& o]8et
S. mutans®l] tfet A=k = 30% 6571, 50% 4071 YER 3t
BIE ZRIS &= Q)9

2 Ao A= A SA YISl S. mutansol| tHet
lavender®} peppermint essential 0il®] SwaI= Ao
blending oil oAl @ U o] /45T = YeRA] ettt o]
+ oile] EAJolut uig} Foll el =7HA Q1 A7} o] Fofxfof &
Zoltt, 3} Streptococcus sanguis, Streptococcus salivarius,
Streptococcus sobrinus & TFFeH Y1t} vlo] @ W53t £}
AN I 55 S8 Sty HSE Sl F7hel A
AAISH, Thekel oAl e o] dtEl S HEskal &
wol7] 913t mglo] B Q3 7o

I}

4=

[

-

+ Lavender®} peppermint 0il®] S. mutans®] thzt
%3kl blending oilofl A1 9] B4 A5 ai+E 24lske]
[e]

Fig. 3. Formated CFU of S. mutans by
essential oils concentration.
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