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Study of Anti—-microbe Activity of Essential oil(Unshiu oil)

purified from Citrus Unshiu S.Marcov

Jeoung See-Hwa' - Gim Seon-Bin® - Choi Hak-Joo® - Kim Dong-Hee! *
'Dept. of Pathology, College of Oriental Medicine, Daejeon University
*Traditional and Biomedical Research Center(TBRC), Daejeon University

Volatile odor substance originating from drying and making dry peel of tangerine from the fruit skin were
collected through modern equipment. The anti-microbial activity of the substance against various skin-residing
bacteria including acne, dandruff, athelete’s foot, and gingivitis inducing microorganisms were tested.
Anti-microbial activity was observed in purified oil, where 87 to 92% was D-limonene. Against P. acnes,
103cfu/mé of P. acnes were suppressed at 0.1% Unshiu oil, and the MIC was measured to be 0.3%. Against P.
ovale, a dandruff inducing bacteria, 104cfu/m¢ were suppressed at 0.1% Unshiu oil, and the MIC was measured
to be 0.1%. Against T. rubrum and T. Mentagrophytes, both of which are athelete’s foot inducing
microorganisms, 83% of T. Mentagrophytes and 99.9% of T. rubrum were suppressed at 0.1% Unshiu oil, and
the MIC were 0.3% and 0.05% respectively. Against S. aureus, a skin infection inducing bacteria, 103cfu/ml of
the bacteria were suppressed at 0.1% Unshiu Oil. Against B. subtilis, a non-pathogenic sporulating bacteria,
104cfu/m¢ of the bacteria were suppressed at 0.1% Unshiu Oil. Against C. albicans, found in mucous
membranes, 104cfu/ml of the bacteria were suppressed at 0.1% Unshiu Oil. Against Aspergillus niger, an
otomycosis inducing microorganism, 99.9% were suppressed at 0.1% Unshiu Oil. The results above indicate
that low concentration of purified oil extracted from tangerine had strong antimicrobial activities against
bacteria and fungi residing on the skin, and that it may be developed into skin disorder treating products in

the future.

Key words : D-limonene, Unshiu oil, dry peel of tangerine, Anti-microbial activity
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2) WA=

u| &2l Propionibacterium acnes(KCTC
3414), Trichophyton mentagrophytes (ATCC
32457), Trichophyton rubrum(ATCC 62345),
Pityrosporum ovale(ATCC 12078), Bacillus
subtilistKCCM 11316), Staphylococcus aureus
(KCTC 1916), Candida albicans(KCCM 12553),
Aspergillus niger(KCTC 6912) ¥+ ==
HEAME (Korea Culture Center of Microoganisms
- KCCM)¢} A=A AIE](Biological
Center / Korean Collection for Type Culutures -
KCTO)ollA < 35 Wt

Resource

3) Aok

27e) W% Aol AR WA Fui o}
ek 2.

Table 1. Information of bacterials

Propionibacterium | Brain Heart

acnes(KCTC 3414)
Pityrosporum
ovale(ATCC 12078)
Trichophyton
rubrum(ATCC 62345)
Trichophyton

Infusion(BHI)

Lactose Broth(LB)

Sabouraud's

mentagrophytes Broth(SDB)
(ATCC 32457)

. . YM AGAR (DIFCO 0712)
Candida albicans
(KCCM 12553) YM BROTH (DIFCO

0711)

Bacillus subtilis | NUTRIENT AGAR
(KCCM 11316) (DIFCO 0001)
Staphylococcus | NUTRIENT AGAR

aureus (KCTC 1916)
Aspergillus niger
(KCTC 6912)

(DIFCO 0001)
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4) 7171

2 Agd AlgE 7171 €¥F%7] (Cosmos
660, Korea), rotary vacuum evaporator
(Heidolph Laborota 20 control, German), CO2
U.S.A),

Korea),

incubator (Forma scientific Co.,
clean bench (Vision scientific Co.,

Gas Chromatography(Shimadzu, Japan) %°]

2. W

AR F=

A 20kgE MFo] AHstn gAdE& Esghet
AAE 5572 248 & 150mesh A%
o= 1x ettt AFE AE FE7]0l ¥

I 90~100TC, 3AzF &<t 3F FHAIA A
AEs ¢V f8 AT E4d5E ds
20L% Evaporatorg ©]&3}d &390, 55
32 70T oldelA Y w5t /¥
Frgh wale] MAE ROW 279 FToR FiE
Hed ARl wWole ol A AEola st
= T Aot A Ao WA oAl
olZwl A& °F 30gs FEHIIUTHIS A85E
Unshiu oile]&} Agh. AF AES FE3817] 9
A= A e §718v7 &b oy A
Ko AE3ly] Y3 2HoR S ALEEHA
B3 THHUES &3

25 7be AREIH (GO
o] A %ﬁé}aiiﬂﬂ, o] W AMg¥E GCE
Shimadzu AHAl =& GC 14Be]t}. ¥4 x4e
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Table 2. The GC Condition of Unshiu oil

i FAaPol s HE7|(EEo]23)
A&7
HZ7]-FID)
Mglo] 7}~ A~ 350kPa
Zo]:ll oR = 220°C
Az & 240°C
Column Z:Zﬂ %7] 2% 2 A7 60T, Omin
2 HF 2% 2 A7F: 240°C 5min
e 25 2 2% 20C/min
< % Split
TSP 0 ml/min, 6001
Ratio
FAF 1 pl
CBP20-M25-025(Polar) i
COLUNMN 73:0.22 mm
HYFA 1 0.25 im, Ao 1 25 m
T Naphthalene  chloroformell
=91(2% sol.)
(STD A=)
¥5E 0.25 mbE b ml WH-EE
ol [ RS by Kz
/\]E Zd_ ﬂ?’/] _loﬂ —/]"IO]'MIjﬂ
(AAAA=)
AN 0.25 S 5 ml WHFEF=N
o slAaiit

3) St A3
(1) =% <Y<l (Propionibacterium acnes)
of tist s+ Ay

=
o= 2 Ao1#2l Propionibacterium acnes(P.

& Brain Heart Infusion(BHI)
Broth ¥jA]e| 37 C, CO2 10% ZZA3}tA] 72
AlZE @7] st &3tz o] W &4 st
H ek Ul P. acnes® e AT SAWH
| oJs A3 Azt oF 107cfu/ml 0] e, o]
§ kS Unshiu oil 0.1% 33+ A3} 33t
A %<& BHI brotholl 42 A4 o] 194 =+
sto] thA] 547 BY 27 stellA @71 st
Atk o)A ZHzre] Ad A wigE A=F
& GA g4 =] o)k At S 9
slod BHI agardl fr&Z@e]EH(Pour plate
method) & °¢]&3te] 5% & A 54 =1

ol 72A17F #7) WS &

2
o
oo

=
J:

NE H20% H2AR

4317193814 Unshiu oil?] %% 0
0.3, 0.5, 1.0, 3.0, 5.0%% ov-—tg o]'il'/‘]ﬁ%
&ate] sttt
(2) v& 2l (Pityrosporum ovale)ell o 3k
G A
A7 IF AFE dov|e T8 YA
Pityrosporum ovale 7% Lactose Broth(LLB)
Hi Ao 30 C, &2 X FA oA T2A17F B &
sto gz o] W EAd3tE WG )
Pityrosporum ovaled] ¥+ A5 FHH
& A3 Ax o 104 cfu/m oo, o
Hj oS 7= 4 f-(Essential Oll) —Er% 0.1%
ek A FRekA 2 LB 747 A=

ixed Malt Extract agar[Malt extract
Ox-bile(desiccated)  20.0g,
Tween 40 10.0g, Glycerol mono-oleate 2.5g
in Distilled water 1.0L]oll f&ZoEWY
(Pour plate method)& °©]-§3} &F3% *
Al &4 27l A 7247 Bt wjFaEieh. MIC

agar 60.0g,

12

s 5437 94 Unshiu oil®] =&
0.01, 0.05, 0.1, 0.3, 0.5, 1.0, 3.0%2 H&=4¥
GAAHS Bk Elsisith

(3) = Y (Trichophyton  rubrum,

Trichophyton mentagrophytes)ell tgF a+ 23]
FER QAT
Trichophyton

Trichophyton rubrum}
mentagrophytes +TFE
Sabouraud's Broth(SDB) #j#]d] 32 T,
Shaking incubatorol Al 727+ wjj%k&to] 243}
Al Ztt. o] w &3t vl W] Trichophyton
rubrum, Trichophyton mentagrophytes ¥4+
A =AM e A3 Az k107

cfu/ml © S\’i_‘lt‘i, 0] A s e Zé-f-’ri 0.1%
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Z 28 WellA] 50 CTollA 5U3F AxA !
THS SAAT MIC =& SA371980A
Unshiu oil®] %% 0.01, 0.05, 0.1, 0.3, 0.5,
1.0, 3.0, 5.0%% =¥ FAAHS Fst] I
18kt

(4) 718} 95 Aol g g A3

ZF #FE R A WAl HEd H B
subtilis, E. coli, S. aureusi= 37 TelA, C.

albicans< 25 Col A 24A)17F wjeksl 5 o] wj
Ao 78 0.1 m2 B

MES 0.07 mH 23
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Gas Chromatographyi Unshiu oil9] A+&&
gzl =t JES W od= IQIE
Stk 33lo A3 xR A} oF 87~88%
o] sheks &lekglm, & 69 ¥4 HWAS YE
WAtk Fig. 1.2 Gas Chromatography 49
of 93] Yehd = FH AT Unshiu oil
o ol

] Z

i

x AR (=)

7] ol ukn) o AN REFAY
FxAutgu | mEdaquy  AAAE
XFZ=ESH (%)

G a4tel 59 Lol §5EdlE A Pour
plate method)& o] &3ate] 53 F JA . o
271004 72417 Eek wlgEgiTh FRelEel '
A. niger= Potato dextrose broth(PDB)e] # ’
T % 25ColA 72A17F Aok wigd 9 miE i =—
oA AlES PDB 90mLel HES A FwlE 4 .
_‘——EE_% 1 mﬂ/y\] ‘—joi]q— 0]% 1—4—/\] 'EO:—OE] %Eoﬂ}‘i 5 4. unknown
A7F wFAIL S viA] ) gAY AR E
ok A,
gofAl FEEe AP T2 PAPER Fig. 1. Gas Chromatograph of Unshiu oil
DISCHO.Z Z4sht, 34 4 JLe vy
B3 wshe 2molA A s o] A e 9. dE3f S, 2 7ebtd ud 3
Aol 4717 wsel WEA AN N Lma A
a3l o= 24191 Propionibacterium acnesel] gk
ANdE 33 AAS A3 colony AlGolA, 7=
m 4494 3 A AR HT AdTe RN 2 A
g1} P.oacnes? #57F ¢F 103cfu/ml #4&
1. FEAE 32 (GC #4) ste A7 98 4 AT ojefdt Ao =35}
Table 3. The Concentration of d-Limonene in Unshiu oil
Sample Name Peak Area | Inner Standard Area | Standard Ratio | Sample Ratio | Contents(%)
Limonene oil St. | 4,942,921 | 1,958,882 2,523
Unshiu oil-1 4,823,373 | 2,109,745 2,286 87.89
Unshiu oil-2 4,755,743 | 2,079,756 2,287 87.93
* Remark
RG] = T 9 ole] V) AWANTEe] 9294
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o g A AT oA=E ARl g g4t
& F7F 45387 At o=F Al
ot MIC(minimal inhibitory concentration, #
2ANEE) 5SS AN A7, i 4o YERd
ufe} o], 0.3% ol’ds x¥het AT A= o
=5 99 #F7F AFEA kel tH(Table 4,
Fig. 2, A). #

457 Yetgow, g ARS i AdT
o A& Pityrosporum ovale o] &5 =] ¢ro
ANE A& F AT v F 2 AFA fR2ds
Qelgo]  th3dk  MIC(minimal  inhibitory

A~

concentration, HAAHEE) S = F
o] vt vlel o], Pityrosporum ovale® 7
- 0.1% ©’¢s 233 Aol A= 4

7} Yelstth (Table 4, Fig. 2, B). F&<l
T. mentagrophtes ¢} T. rubrum ol t3F 34
AYA #AF FHE AE AHE Fhe 49

0.1% s%9 A& ARdo|A Aumrw T,
mentagrophytess ¢F 83%2] A& A ai=

Yepl o™, T. rubrume 99.9% <A = St
g ARy FF Al g @4 S U 4
7] gk 75 Yletel digk MIC(minimal
inhibitory concentration, #4A &%) 4ol
A& T. rubrum TFoNAE 0.05% ©o14s g3
Aol A oA ow, T. Mentagrophytes ¥
T 9= T. rubrum Bobe oFF =2 0.3%9] &
TollA] Aol AAEES & & U (Table 4,
Fig. 2, C). L 9| Staphylococcus aureus(S.
aureus)°l]l w3t &4 A= Unshiu
0il 0.1% s%=4 103cfu /m 702] S. aureus

< JAE= A9E A8l (Fig. 2, D),
Bacillus subtilis(B. subtilis)ol| thdt g+t A
o] Al:= Unshiu Oil 0.1% &%=°14 104cfu/mé 7}
9] B. subtilis #& A= A3 E582
] (Fig. 2, E), Candida albicans(C. albicans)®l
)3t gt @A ol A= Unshiu Oil 0.1% &=l A

104cfu/mé 71¢] C. albicans 7% Alst= 2
Bs sy (Fig. 2, F). aglx
Aspergillus niger(A. niger)oll th3F g A0
X+ Unshiu Oil 0.1% F =04 A. nigers 9l
gigte] s Al ARE FASAH
(Fig. 2, Q).

Table 4. Minimal Inhibitory Concentration(MIC) of Unshiu oil against various bacterials.

Contents 0011 005% | 01% 0.3% 0.5% MIC
Sample %
Propionibacterium acnes * * * - - 0.3%
Pityrosporum
* * - - - 0.1%
ovale
T. rubrum * - - - - 0.05%
T. Mentagrophytes * * * - - 0.3%

Minimal Inhibitory Concentration(MIC) of Unshiu oil *, no inhibition ; -, inhibition



P .Ovale control Unshin dl 0.1%

P.acnes control

COMNTROL Unshin 0il 0.1%

S. aureus control Unshiu Gil 0.1% B. subtilis control Unshiu Gil 0.1%

C. albicans control Unshiu Gil 0.1% ANiger control Unshiu Gil 0.1%

F G

Fig. 2. The Anti-microbial activity against various Bacteria when applied with 0.1% of Unshiu oil.

A. Propionibacterium acnes(®J=5U1), B. Pityrosporum ovale (H]5¥14) C. Trichophyton
mentagrophtes & Trichophyton rubrum (F&%¢13), D. Staphylococcus aureus, E. Bacillus subtilis,
F. Candida albicans, G. Aspergillus niger
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V. 2 2
Aae] Ve FE AFHE 41 BE AY9E
o] g3t ikl A7t ooy T e
HAE, v gy, d3Add Ao gig W
A7 R QTP A ARl o &
Fade i d 5%e  Propionibacterium

acnes®l thak 57187 & 333 d-limonene £
o] MIC ¥%2Z Paper Discte & Bid v} 9t}

A5 AAFES T, d=, &, o, g,
w1 Huk Sofl BX g glow 7
(e}

Propionibacterium acnes¥< =59 A4
oFstAl 7=, d=Fo] U=
o] 70~80%7F 11~2541¢] A@FolojA HFad
7] ®J=E(acne adolescence) & A4 o=
E(acne vulgans)olgt TP B A A=
Unshiu Oil 0.1% -s%X°l14 103cfu/m¢ 7§12l P.
Acne & SAlStE A& eI, MIC
EEE 0.3%% 1l of(Table 4, Fig. 2, A) ]
EE Ame B AEE AF40= g83 5 9]
=2 AR =3 9t

Pityrosporum ovalet< A 2do|A &
o|2771A] 73] HFe] RN GRE
A7l dllateoltt. FH 8] Fa AT HA
N wem Frigdd, 718 o A
Pityrosporum ovale(Malassezia furfur)”}
. o] ¥ TolA Pityrosporum ovale’} &
o] FH|E = ALE7] o]F Fu& e A
F-ofoll A AFEst7] AlzFetH A HlFe] A7]A
Ith, 53] v5& APste 7 A7z 4
Pityrosporum ovalet A5 5o A&Esl=
TF°] 46% AEE A 715 F, 52
A4 golg 2~ T oA
ol o3| A HlFaro] gl A Al F
shAl "t AddEe] 7497 @& A9 vE
717 A A8t 83% o)’ wold AS AF
A vRrgor uds
g uk 9k, o] BhHe 4

ato] wrgol ol Wek wAIFdS Sall Citrus

o o O oE

Mo e
¥ O o XN 2

ox

_]

[
ra

o

O > fo oo ot X o i fof T
(o]
N
N o

ofN
o,
P
2
to
ne
o
=

aurantifolia 2] Lime A& 2 do] 7} a37}
gy BHusgon, JtaazuEagy g8
4 23 limonene®] $Hi&o] 2 ZoR U
et} ol e AR AR A AEE
Bl Aoz, B AFd = Pityrosporum
ovaled] tha] MIC %7} 0.1%9 S &t
(Table 4, Fig. 2, B). |23 A& A= 73
4 m=de] Hal e V& FHe I HEAR
AF83}9 Zincpyrithion®] A A &2 7wt
gk 7124 AR50 E s AR Alm

5 9 AL S )

a
o
fu
&
-
to,
i)
B
=
5

2% Qs dAHoR 3t 4
el AR A4, TR, FE Fo| BAFHE
FAA W4 Z(dermatophytosis, tinea)s 4o
Atk 7 598 sezolE0 A&HQl ¥, 1
3 Aol elabel] el 93] o] &4, W]
5ol Askd A TR, BE, SobE, B,
HA ER, ARG 5 g Jue
& B 5 ok sgdnh Wb e AAA
o 42%0] YA AN SYYTHE

Trichophyton mentagrophytes, T. rubrum, T.
interdigitale, Microsporum canis, M.
ferrugineum, M. gypseum, Epidermophyton
floccosum o] &A= ATE. 1945~1950 A
oA i WA S gides A A
7} M. ferrugineumo®] 74.4%= thHES x}x s}t
o AA f-viete] WMFLE T. rubrumol
o]k uhg o] oF 85~90%% At 9ow T.
mentagrophytes’7} 7L thgo g EXEHo] Qt}
3 o] 5] BIE uh glrk. o]k T FAPI
< X757 A% 9849 AAZE imidazole,
triazole 59 FRAA 7} AFEE L Qo) IF
A, 7 ES, w4 A9y T Fge]
Astar gleo] Fakgol Ao Ag avrt F2
ol gk Aot} o] & A
#9142l T. mentagrophytes®@}
T. rubrum®] ™3l Unshiu oil 0.01~5.0% &%=
2 Agste] zhzke] MIC =S #olshglsd),
T. mentagrophytes®] MIC %+ 0.3%°]H,
T. rubrum® MIC %+ 0.05%%S U3

o



tH(Table 4, Fig. 2, C).

S. aureust At} TEQ IE9} 15
of A7 wHdAl =7 s 4 7
z2o ZeMel F714 sty e 1 01”'4 Y
= A3t} Toxic Shock Syndrome,
Scalded Skin Syndrome 2] 7}HE& ¥H %37
#A9S do7)+= Gram-positive HHE|Z]o}o|t},
S. aureust OlEIA FRASe] IR &4
AZRA olEIREE doy|E Ul F shtol
o T3 S aureust Y 7HA] 549 §4E
W E3te] 55 &ty 19 AZAEE A=
ahof IL-18 % WEehe 9 oy,

A By AL A uhet tEX

d 5 ol oA ‘l}@rﬂ‘i TS o
3171 Y= F-2Hgo] Ho £
ko] ‘éﬁo}q’. OLEI I F F
A otsht9l S, aureus©] W& A% Unshiu oil
0.1% %A 103cfu/m7le] S. aureus TS
AAet= AaE glsiithFig. 2, D). ol # &
A ol By 3 RAZ F9jo] v il
o7 Aojste 7|EY L&A FAE o
Unshiu oil®] o}E3] 92 o] AAA =9 1
b 7lss HeE T 9,13—% AAFel 3L it

B. subtilis= A7l FHSSHA EA)=
& o] Gram-positive BHE|E]o}2 A F-7]
EE E F 8, EY Tl EAlg= #
AOEWEYE) EAA ol olEE
dormE Az} ue gigh Aol
stH, #AE 2y3As IHete 1Y
O ZA v BEE &
=, B. subtilisell oj&k & A|59] gt
e 0.1% s=oA 104cfu/mb 70
ste ARE g1 & AAUTHFig. 2, E).

o ohgtS YeastFol &3t WA
fungus®4], JAAY &8 F&9 23, 74
Ak 4, 95 Fol]| FAAR(EAN) SR EA)st
I 9t} 53] C. albicanse & AF5E 4o
71M o 7HA e vEolv oo (R
e Yo F Aol B ol
gyt Aol E Unshiu Oil 0.1% F=olA

o
N
_‘EL
o
(o
X,

>

ml

-

=1,

ke
o
9]

2]
o

>i¥

=
—_L
=

o,
e ox o2

19 ox oX ox

2, 2 o M) oY Kl o o)\ 1]

tlo

5!

Aol FEd Af A a8y A7 75
104Cfu/m€ 7] C. albicans <& A= 23
2 &g 5 AJHFig. 2, F).

A. nigers¥ o924 F~F(aspergilloma)
3} o] A F(otomycosis) S FEEE HE o5
2A AF 2~4m BES] AR FAHE ZEa $l
© A Ao mA AAA FRSIEHA EE

2

S 53 A Fdste] Hu|Eoly &7
Col A HAEA €tk Al nigersE ¥R A%
a= Ao %LO]L} = A o] oA ujA] ol A
= 22 gAo] oF Ha Ao FAA A A}
A "l B Ho EHL]' g Aol A= Unshiu

Oil 0.1% &=l4 A. nigers wol wisto] ¢
& oAlet= A37F YEbRHFig. 2, G).
ZA3A 0 F Unshiu oil2 Propionibacterium
acnes, Pityrosporum Ovale, T. rubrum, T.
Staphylococcus
Bacillus subtilis, Candida albicans,
Aspergillus niger 5l tsle] 0.05~0.30%
oA &t g7 it
719 Zl3t 4wl Eol t)gt Unshiu oile] &
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