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A study on the quantification of the appropriate amount of use of
10 Essential oils required to inhibit the growth of dandruff-causing
bacteria

Young Sam Yuk
Dankook University Graduate School of Business (Health)
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Abstract We intended to measure the appropriate quantities of essential oils (EOs) that inhibitdandruff
-causing bacteria for product development (dandruff treatment/cosmetics) and manufacture ofclinical
beauty products using EOs as raw material. The scalp microorganisms used in the study were Malassezia
furfur (M. furfur), Staphylococcus epidermidis (S. epidermidis), and Escherichia coli (E. col)and the EOs
evaluated were True Lavender, Lime, Roman chamomile, Rosemary camphor, Cedarwood,Geranium,
Clove, Tea tree, Palmarosa, and Peppermint. The method utilized was in accordance with the“Standard
Plate Count Method” of the “Food and Food Additives Code”. The minimum inhibitory concentrations
(MIC) for M. furfur, E. coli, and S. epidermidis were measured to quantify the appropriate amounts to
be used. The results showed that the appropriate amounts of EOs were as follows: Roman chamomile
0.5%, Clove 2.0% and Tea tree 2.0% for inhibiting M. furfur and True Lavender 1.0%, Lime 1.0%, Roman
chamomile 1.0%, Rosemary camphor 1.0% for £ coli, geranium 0.1%, Clove 0.1%, Tea tree 0.5%,
Palmarosa 0.5% and Peppermint 1.0% were measured, S. epidermidis was inhibited by True Lavender
1.0%, Geranium 0.5%, Clove 0.5%, Tea tree 0.5% and Palmarosa 1.0%. In this study, by identifying the
amount of EOs, which have antibacterial effects against dandruff-causing bacteria, the basis for using
EOs in product development and the clinical beauty fields was prepared. To establish EOs as major
materials in skin care, more tests (tests for the appropriate amount of use by EO concentration),
standardization of EO (by production region [climate, soill, and products), antibacterial activity against
dandruff-causing bacteria, and safety tests of EO should be conducted and depending on the results of
these tests, EO could find use in many fields in the future. This study was conducted from August 2021
to May 2022.
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£ Aol AREE Microbiota® Tab. 13} o] vlE
B9F vRBER M furfuKCTC 7743), S epidermidis
(KCTC 14990), £ col{ATCC 25922)% AH&3t3ict.

Table 1. Microorganism species used in the study

Strain No. of strain
Malassezia furfur KCTC 7743
Staphylococcus epidermidis KCTC 14990
Escherichia coli ATCC 25922

2.1.2 Essential Oll

H o] ALSE EO= Tab. 29} Zo] True Lavender,
Lime, Roman chamomile, Rosemary camphor,
Cedarwood, Geranium, Clove, Tea tree,

Palmarosa, Peppermint % 1057E ARSI

Table 2. Essential oils used in the study

Essential oil Botanical name brand name

True Lavender Lavendula angustifolia ameo

Lime Citrus auranifoli ameo
Roman Anthemis nobilis ameo
chamomile
Rosemary Rosmarins officinalis FLORIHANA
camphor
Cedarwood Cedrus atlantica FLORTHANA
Geranium Pelargonium graveolens — La Sélection
Clove Eugenia caryophyllus FLORIHANA
Tea tree Melaleuca alternifolia ameo
Palmarosa Cymbopogon martini La Sélection

Peppermint Mentha piperita ameo

2.1.3 HiX|

E AR M Aurfurs mLNB(Leeming & Notman
Broth modified, KisanBio, Korea)oll Whole fat
cow milk 20m{(Seoul milk, Korea)E H7}st A8l

A (fmLNB)2} mLNBO] Whole fat cow milk 20m{
(Seoul milk, Korea)?} Agar (Duksan, Korea) 15g
A7kt IAAImINAYE ARESERA, S.
epidermidis, E. coli= TSB(Tryptic Soy Broth,
Difco, USA)2} TSA(Tryptic Soy Agar, Difco, USA)
£ AREsielt
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M. furfurel] gt EOQ] A|@RH-S Fig. 13 Zth

EO9] MIC testoll AFH-E M. furfurs 33] At Wi
sto] A4S ERlstat.

M furfurs fmINB7F 019+ 2429 10ml Test
tubeo]l 105579] EO 2%, 1%, 0.5%, 0.1% ==& 7}
53, Tween 80(RSHAN41E H7bsted &3
(LABOVORTEX V100, LABGENE, Korea)3t & 484]
v ¥Rt M furfurs 1004 HE3He] 30T, 48417
Hjokst & 108 34O & fmLNA Plateo] BHELS}
o 30T, 48417 MiFAIZ] & MICE &35t ALE &
S AFsetltt.

2.2.2 E. coli @ S. epidermidis O Ti$t MIC test

E coli & S. epidermidis ©| thgt EO2] A=
Fig. 13} gt}

EO9] MIC testoll AMEH S, epidermidis, E. coli=
33] A wjgste] #EAAAS Ikt

S, epidermidis, E. coli= TSB7} S0 Z+Z}H9]
10m¢ Test tubeoll 10&F<] EO 2%, 1%, 0.5%, 0.1%
B2 H7kelal, Tween 80(F3AN14]S H7tsto] &
SHLABOVORTEX V100, LABGENE, Korea)§t & 24
AZE BiFSE £ coli®t S, epidermidiss 100ul 53}
o] 30T, 24A17F st & 108 S]AHOZ TSA Plate
of HHr=Esto] 36T, 244K BiFAIl & MICS 34
sto] ALE HAFE HFStorait.

10 types of essential oils
dnds of £O are
added at 2%, 1
05%, 0.1

[ 10mi test wbe |
[ 10ml test tube |

Wi with
LABOVORTEX V100,

Flat-plated sofid
medium(fmLNA)

ediur LNB)
wlsified
100 yl inoculation
E Colr - Subcuiture 3 times
S. epidermidis | - 24 hours incubation

Emulsified
medium(fmLNE)

!

Flat smear

Fig. 1. Antibacterial test of EO against M. furfur, E.
coli, 8. epidermidis.
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Fig. 29} 294t

M furfurdl ofSt EOY 3t 42, Roman
chamomile®] 1%, 0.5% &xollA HAPES] & &
5 B, Clove 1%°1A4 2.0X10" CFU/ml7F S92
), Tea tree, geranium, Palmarosa, Peppermint,
Rosemary camphor, Tree lavender= "3t a3
H9oH, Cedarwood, Lime 1%, 0.5%, 0.1% &%
oA & &I JAAH

M. furfur®l 93t Essential 0il®] MIC2 Roman
chamomiled A9t 0.5% s=& ZH =t

Fig. 2. Antibacterial effect of 10 Essential oils for
M. furtfur.

M represents a control group in which tween 80 was mixed well

with mLNB without Essential oil and inoculated with M. furfur.
B represents a group with 1.0% Essential oil and after adding

1.0% Essential oil in mLNB, mixing with tween 80 and

inoculation M. furtur.

represents a group with 0.5% Essential oil and after adding

0.5% Essential oil in mLNB, mixing with tween 80 and

inoculating M. furtfur.

represents a group with 0.1% Essential oil and after adding

0.1% Essential oil in mLNB, mixing with tween 80 and

inoculating M. furtfur.

3.2 £ cold| tigt 10E5F EO0Q MIC test

E. colPl HE 105F EOY AR HAFHMICE
Fig. 37} 294t

E. colPll tist EOY] 3t 442, Clove?} Geranium
9] 1%, 0.5%, 0.1%°lA] ¥HAPES] ot FIE KO
H, Palmarosa®t Tea tree®= 1%, 0.5% s=oll4 &4
ApEste &t 35 EY3, Lime, Peppermint,
Roman chamomile, Rosemary camphor, True
lavenders= 1% SXolAT SAAME St E3E K
9oH, Cedarwood: M furfurdlA 2o E. colidlA
ot B A glSlTh

E. colPll tigt EO2] MIC2 Clove®} Geraniumoll
A 0.1% &%, Palmarosa®} Tea treex= 0.5% &1,
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camphor, True lavendert 1% =2 g%t

Fig. 3. Antibacterial effect of 10 Essential oils for
E. coli

[ represents a control group in which tween 80 was mixed well
with TSB, without essential oil and inoculated with £ cofi.

[ | represents a group with 1.0% Essential oil and after adding
1.0% Essential oil in TSB, mixing with tween 80 and
inoculation £ coli.
represents a group with 0.5% Essential oil and after adding
0.5% Essential oil in TSB, mixing with tween 80 and
inoculating £ coli.
represents a group with 0.1% essential oil, and after adding
0.1% Essential oil in TSB, mixing with tween 80 and inoculating
E. coli.

3.3 S. epidermidisO| tfet 105F EO2| MIC test

S epidermidis®] 93t 10&F EO9 AMR A&
(MIC) Fig. 49} ZQtTt.

Fig. 4. Antibacterial effect of 10 Essential oils for
8. epidermidis
[ | represents a control group in which tween 80 was mixed well
with TSB without Essential

oil and inoculated with &
epidermidis

[ | represents a group with 1% Essential oil and after adding 1%
Essential oil in TSB, mixing with tween 80 and inoculation &
epidermidis
represents a group with 0.5% Essential oil and after adding
0.5% Essential oil in TSB, mixing with tween 80 and
inoculating S epidermidis
represents a group with 0.1% Essential oil and after adding
0.1% Essential oil in TSB, mixing with tween 80 and

inoculating S epidermidis

chamomile, Rosemary
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S. epidermidis H3t EOY ot AL, Clove,
Geranium¥ Tea tree®] 1%, 0.5% &ZollA SHAFE
gt 75 X3, Palmarosa?t true lavender= 1%
oA SHAFE o BIE HHoH, Cedarwood,
Lime, Peppermint, Roman chamomile, Rosemary
camphore 2F19] zjol= HolA|gk BE FrofA &
AAE gt 59 HolA| YSith

S epidermidis®l g EOS MICZ Clove,
Geranium¥} Tea tree?llA 0.5% &%, Palmarosa®}
true lavender: 1% 5=& ZA =t

3.4 M. furfurdi THSt 3

2y

S5 E0(2.0% s5)2

o
M. furfurdl 9 3EF
(MIC) Fig. 59+ Sttt
2% 5= Clove, Roman chamomile, Tea tree=
M. furfuroll Tjsto] LAANE et AIHE i
M furfurdl Bt 2% 5= MIC2 Clove, Tea
treeol| A UEFgTH

EOQ.0% 5%)2] 3t T4

8.00E+05
7.00E+05
6.00E+05
5.00E+05
4.00E+05
3.00E+05

2.00E+05

Number of Microorganism

1.00E+05

0.00E+00

Tween 80(Blank) 2% Clove 2% Roman 2% Tea tree

chamomile

Fig. 5. Antibacterial effect of 3 Essentials for
M. furfur
[ represents a control group in which tween 80 was mixed well
with mLNB without Essential oil and inoculated with M. furfur

3.5 M. furfur, E. colRt S. epidermidisOl i35t
10E2 E0Q| Al XX X2ts}

M furtur, E. col®} S, epidermidisel 9gt 105%
9] EO9 3t A8 AT Tab. 33 At

M furfurdl W%t EOQF ARE AAFES Roman
chamomile 0.5% X%} Clove, Tea tree 2.0%%1L
E. colf= Geranium, Clove9lA 0.1%, Tea tree,
Palmarosa®l4] 0.5%, True Lavender, Lime, Roman

chamomile, Rosemary camphor, Peppermint©l4l
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1.0%%2 YEREOH, S epidermidis= Geranium, Clove,
Tea tree°llA] 0.5%, True lavender, Palmarosa®lA]
1.0%3Att.

Table 3. Appropriate amount of 10 types of EO for
M. furfur, E. coli and S. epidermidis

MIC
E.coli

Essential oil Name

M. furfur S. epidermidis

True Lavender 1.0% 1.0%

Lime 1.0%

Roman chamomile 0.5% 1.0%

Rosemary camphor 1.0%

Cedarwood

Geranium 0.1% 0.5%

2.0% 0.1% 0.5%

Clove

Tea tree 2.0% 0.5% 0.5%

Palmarosa 0.5% 1.0%

Peppermint 1.0%

=}
=

4.

a

js

15 Fujo) 71 Wo| EA8K= Malassezia spp.

AEEC] =1 A7 A o, 3R] Rujgo] B2 F
1] g0 @o] EMol= M furfur, 0] B2 T3

ZRAS1= E coli, S. epidermidis©] 9dte] EO9] A&
AATFE S 29, M furfurdl 95t] Pooja 52
Tea tree 32ug/ml[15], Khosravi S Rosemary
camphor 260ug/ml[16], £ col©ll tsto] Sales A.J.
52 Rosemary (1.25% wX) [17], Kegang Wuxe
Tea tree 200ul/L, Rosemary 500ul/L, Clove 1,000

u!Z/L[lS S. epidermidisl W5t Alessandra C. 5

2 Clove 856ug/ml[19], Savannah L 52 Lavender
6.25%[20], Giovanna Amaral Filipe &<
Palmarosa 5,000ug/ml[21], Xiaoxue Li 5= Tea

tree 0.625mg/m[22]0] AHE HAFORE HIEG oL}
£ AFolde= M furfur & Roman chamomile 0.5%,
Clove 2.0%, Tea tree 2.0%°lA, E coli= True
Lavender 1.0%, Lime 1.0%, Roman chamomile
1.0%, Rosemary camphor 1.0%, Geranium 0.1%,
Clove 0.1%, Tea tree 0.5%,
Peppermint 1.0%, S. epidermidis= True Lavender

Palmarosa 0.5%,
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1.0%, Geranium 0.5%, Clove 0.5%, Tea tree 0.5%,
Palmarosa 1.0%°14 &AAEE= 238 29T

o] Azo] W}, EOx: H|IE §hdol I a7t A
£ Aoz Peke, A48 AL old A7 vlwst
% EO9| %50 Weh e Aolt Ut Aze By
EO&= A4t A EQF, A4 2199 715, A4E 1, A
FEE g 89 Fort U= AR dHA QT
EO7} BulE AR ALE 715e YRR dghe e
AaliA= toll et ARE: 2787 A7t EO £33t
7} o] @AzElojof & Aol
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Beauty) HooA EOE AMEE 4= Qe 2AE st

Fou}, FOL S FRo B FROME A4,
1% 5ol Wt 2o FAu} 2o 97 1
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