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3 FE FaAE ALSEHE 4 EZQ parabendt A AE A< aroma oil®] S v
W3FYcl Aroma oil2 pine, rosemary, lemon, eucalyptus®} paraben< methylparaben,
butylparabenS- Alg€3l3on ZF FX+= 00, 0.1, 0.2, 04, 0.8, 1.0wt%o. 2 3tATt A
3= 2GR T2 Staphylococcus aureus(ATCC No. 6538), Bacillus subtilistATCC No.
6633)9} 223X Escherichia colilATCC No. 8739), Pseudomonas aeruginosa(ATCC
No. 9027)& Al-g& g on, 33L& disk paper method®} broth dilution method2 A 3}
ATt Aroma oil#} praben?] FHEHS IFFAHATERG aIFFAALT H3Aq FFEHA Y
E} 5k 2.0y, aroma oile] paraben® U} L A EANE B Y} Aroma oil eucalyptus, lemon,
pine, rosemary 40 2 33 o] A e}y o, butylparaben©] methylparaben¥. v} -$-4=
3tAl Jeld o). Rosemary$} pines Z+z @502 ALEFSuuc} 3/19 w2 T3}
RS W FEHo| g8 584 FUMsE FeEHAE YA
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ABSTRACT

Aroma oils extracted from the natural material have antibacteri'al,- antivirus, antiinflammatory,
and preservative effect. The preserve efficacy testing between aroma oils and parabens as an
artificial preservative had been performed and then it had been suggested that aroma oil was
possibile to apply to the cosmetics. Aroma oils were pine, rosemary, lemon and eucalyptus,
and parabens were methylparaben, butylparaben. Antiseptic concentrations of aroma oils and
parabens having 0.0, 0.1, 02, 04, 0.8, 1.0wt% were tested respectively. Escherichia
coil(ATCC No. 8739), Pseudomonas aeruginosa(ATCC No. 9027) which are gram-negative and
Staphylococcus aureus (ATCC No. 6538), Bacillus subtilistATCC No. 6633) which are
gram-positive were used as the test organisms.” Disk paper and broth dilution methods were
used as the methods of preservative efficacy testing. The antibacterial activity of aroma oils
and parabens for gram-positive were better than that for gram-negative. For the antibacteial
activity aroma oils were better than parabens. Among the aroma oils, rosemary and pine
having superior antibacterial activity were selected and blended to illuminate if there is any
synergy. There was synergical effect and optimum ratio of aroma blend is 3 : I(rosemary :

pine) in this study.
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FES 5 Uk ) BRAS AF L PR /)5S Hol: AL AFold} AFe Ay
& B AUAFY) GBI HAE AxHe A3 vuAz TS0 ged),
BRAE ATNe AFoH F71ES0 AE YRE S0z £ A BEY o4
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2 AToE @7, Bilols, §9%, #5844 5¢ A9 HA 2 aoma oil 3}
FAEAQ pabend] FFYL VAWF ALY} EPIFUIS Bo] FTYL vt
HA7ID PR ST 5 e EHAA PRAAZA I§AFHE AT}
Aok Aol AgH FHEE A Fo £3) EZAse $3E FedUe] He 1T

1 7t2l E coli, P. aeruginosa®t 12Xl S aureus, B. subtilis-S »1 £3F9 .

2. 49 o 4

21. A¥AE
211, #F

B Agd AL3 #FF = E coli, P. aeruginosa, S. aureus, B. subtilis 0.8 37 Y
3|(KFCO)Z 5-8l 7913t A&ttt

2.1.2. "}x]

== 2

ZFF 4 1000m¢ol nutrient agar(bacto beef extract:3g, bacto peptone:8g, bactor agar: 15g)
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23g& 8al5te] Ikedmguge. 121 TOA 15220 autoclaved| A Hit & & 45C2 Wzhsto]
petri dishell Z+7} 15m¥ FY3HA

HAw B2 A 2= aroma oil ¥ pine, rosemary, lemon, eucalyptus(Aroma newtech, U.S.A)
9} 349 A 2+ methylparaben(Eastman, U.S.A), butylparaben(Eastman, U.S.A)S- AF-&-3}
A, z4ze] é}—‘?«xn FEE 00, 0.1, 0.2, 04, 0.8, 1.0wt%Z 3ttt AQWRAE &3]
3171 siA AT Aol A9 gl POE(20) sorbitan monostearate (Tween 60, ICI,
USA)E A&

2.1.4, wjkxA

vl A& 1kgdcgage, 121 Tl A 158-7F autoclaveo)r] BFA AT #AE 54 Axd
< holding loopE o] 838t i) wjxo] #& 23R F 30T A 24X 3 wjF
7114 wiFahsith. 250me AZtED 236 A WA E 100m A BT AFAY F 2
A e e AF 2 FEZREH 9dY colony?‘-x_‘l HA AA wjRlo] @& F 30TAA
24X Z¢ Agugr)o) A wjEd AT, d52e AL UV/VIS Spectrometer ( Spectronic 21,
Milton Roy Co., US.A)E ©]&3le] ¥ 600nmo) A FBEE SAHs @40 7HF ¢
F3 AU FFE AFEE AT

22, 39y
2.2.1 Disk Paper Method

g 7t #3539 24 colonyE FH3te] e AA WA 10mee] HF3He 30Tl
244171 FRY Auj gz oA wiFste] 57 F 600nmo]A FREE FAT A o
& AdARsA z=dadeh dA wR Y FE& 1008 FH3|A A wjz]o] spreaderE ©]
f3lo] #YdA &2 3 F ZF URAES HiF e 8mm filter paper diskE plate ¥H 9
of ¥R 30 FYdtd FFAIZ F 30TA 48AT Ft wigrloA wjFE
& filter paper disk 99} clearzone?] A A A7|E SA A,

2.2.2. Broth Dilution Method **
wWkd 2+ gFo @Y colonyE FHa| IAFA AN wiA 10mee] HF3I F 30TAA
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247 B Agujgr]olA vt G dFY AFAEE Lotrr]) A3t
o] spectrophotometerE AM2-3tATH % 600nmol A EFEE Fdto] #& IAHFA =
B % Wl 1009 SHSAT AL el FsA W AFd omsl F7
culture tubed] 231 30T A 24X17 St Aetujkr) oA wjgsigct 2447 & Fol
297 culture tubed] ZF WFEAES yxdz 10° 71X A T A" HELE 10040
A ddd A v =LA £ AL HHT AR FHA L A& =
2 3 F peti dishE LE3td 30CoA 7241 F¢ v F7]olA W FE = colony]

At A .

i

A
-

3.4% 2 n@

3.1. Disk Paper Method

3.1.1. Aroma oil¥} Paraben®} &7 &3}

TTFE 30C«] jokz oA 48A17F B ¥ disk paper methodS A}-&3fd 2HFAT
(S. aureus, B. subtilis)® 1BSAZFH(E coli, P. aeruginosa)d] UI3t aroma oil(pine,
rosemary, lemon, eucalyptus)iil- paraben(methylparaben,  butylparaben)®] I F & H|E
clearzone size® =A3%o] 1 AIAE Fig. 1~69] YA TG. Al59 T+ 0, 0.1, 0.2,
0.4, 0.8, 1.0wt%2.2 34t} Fig. 1, 2, 3, 43 Fig. 5, 6 27} pine, rosemary, lemon,
cucalyptus®} methylparaben, butylparabenoll 3+ 13 o]t}

Fig. 1 & E. coli, P. aeruginosa, S. aureus, B. subtiliso] )3}t clearzone sizeE pined] &
=wigle] wzl Jehd ol Xt wt%olA 1.0wt%E F7t3el wel clearzone
sizet- 8mmoll A 168me. 2 Z713HS & F e, o]AL pined FE7F e o}
AXgo] dig pinee] FaFo] FrEtd MY FAHEEE AAAGL2A HETE]
t$ o] ApdE ZAZ B F Yt TE Lowt%olA 2FFAHAFY S awreus, B
subtilis®] clearzone size:= 16.7mm®} 17.0mm, ZZ2ATF<Q E coli, P. aeruginosa2 15mm,
160me 2 a2gFAFe] aFgIAFEYG ZA JEGE B F dud, dRe 2gF
A AXYE g MEdEnc vuy g FxE FAEH 3lo] pined
long chain aldehyde’} %A d9] AEge] os F2 o Faste AXE APEAA
el Aoz Azt
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Fig. 2, 3, 4% rosemary, lemon, eucalyptusoll #3 1Y S 2 Fig. 19 pined} A5 2
FE ez Jom Fd wPoz A & gk Fig 1, 2, 3, 4914 X 02wi%
olA E. coli, P. aeruginosa, S. aureus, B. subtiliso]| t}j3} clearzone size?] k2 pined 1
2~132mm, rosemaryy 12.5~14.0mm, lemon& 11~112.5mm, eucalyptust11.5~129mo. 2
clearzone size®] = 7] eucalyptus, lemon, pine, rosemary 0.2 Z7138& & F 9}, o]
AL rosemary’} THE oilxr}t E2]3F, 31513 EAN F #FY AXdd] 44 FF x
F317] H#l Aoz Az
Fig. 5, 62 Z}Z} methylparaben3} butylparabenol] I3+ 1@ o]t} 02wit%ol A E. coli,

rir

P. aeruginosa, S. aureus, B. subtilisdpol| O] 3} clearzone size Zt-Smethylparabeno] 8.7, 9.0,
9.5, 9.5mm¢] 31, butylparaben2 9.5, 10.2, 10.4, 104gn o 2 v}ebyte}. Fig. 1, 2, 3, 49] e+
% aroma oil®] clearzone size¥.t}= E A7 FA}SHA praben®) F%7} E7)Ed) ule}
clearzone Z7|7} F7lsle AE S Hola YSS ¢ F Ut} o] AL parabend] OHY}7}
59 Axve FA3te] Az 74 S £3M4 599 J9gAz Fdddn
Azbgh® 12 3 butylparaben® clearzone size7} methylparaben®] ZtE.T A UElts
g o]R& &A7] o)} vl 21 butylparabeno] A E o] wTh 4 &35 7) @2
Ao 2 FZ4dr}

Fig. 1~69] ANE Fdt] 2@UMF(S aureus, B. subtilis)3 1 & T(E coli, P
aeruginosa)ol ¥ FFHL AAE A aoma oile] FHEZEQ parbenrth ¢ iy
¢ T 3o, aromad} pambend EF IS AFHY aFFAANAN B 2 AHE
YJetdtha & ¢ o

3.1.2. Rosemary®} Pine E3E2 A5 &

=5 ALE A FEEHRIF PE 58 rosemary$) pined E§Ete] EFu|Ld wE
FaH e AHE ol sith Fig 7€ A8 FE7F 0.2wi%$) rosemary9} pined] &3]
(rosemary : pine)& 1:0, 3:1, 1:1, 1:3, 0:122 ERPE o 2FFAFH 13 LTF9
o3t clearzone size W3E JelW 1@o|t} Rosemary9} pined T3] A4S uf
9] clearzone size glo] GHE o2 AL L WHr} FUHYSE & F o, 319 &
Fulell Al clearzone size -2 192mE 7}F A UERETH o] AL rosemaryd] FAAE

ol)'

=)

¢l monterpenes, borneol, boryl acetate®} pine®] FAAJEQ) cineol, pinene, limonene 9]

2 Argste] gl A+ Aow 2T
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3.2. Broth Dilution Method

3.2.1. Aroma oil3} Paraben®) 33+ & 3}

AREE 30Ce AgujFzolA 1097+ B#AHEHA] broth dilution methodE A}-§-3H]
Az Ao we agFAdTel S ‘aureus, B. subtilis$} @S- E coli, P.
aeruginosa°l W3 F F2] W32 aroma oil¥ parabend] A EHE SAHEH 1 4
TFE Fig. 8~149] Jguiglel. dF A2l Fx+ disk paper method®] 73¢9} F A3 0.0,
0.1, 0.2, 04, 0.8, 1.0wt%o = 3}¥ch Fig. 8, 9, 10, 113 Fig. 12, 13 Z}Z} pine,
rosemary, lemon, eucalyptus®} methyl paraben, butylparabenol] #3+ 13 o|r}.

Fig. 8& pincg AM§3te] At Wisle] & F I W& Jebd 2golth Pine ¥
710, 0.1wt%2l A% AA #FE A9 ¥t QAY vwA A4uts] FAdeE v,
TEIL 02wt% oAl E T FAEe] A FHEE € F dd 108 F pined
%7} 02wt%Qdw E. coli, P. aeruginosa, S. aureus, B. subtiliso] T3t &= o] ALHEL
z}z} 81.0%, 75.8%, 85.9%, 82.5%0°] 1L, pined] ¥E7} 1.0wt%Q A 2z Fo AIEELS
90.3%, 87.4%, 94.4%, 95.6%° 2 pine?] FFEAH}E IFFATET 2FFATANA ¢
$% YL BOEZ FE/} 02wmi%d HolE FEHo] A Yridtn ¥ £ 9
o} o] R & disk paper methodoll Al A& AANY FdAI dF AEeo] FFst
AED 74 BEE £F AA Az FAAAA A dAE Asg Aol
A, w8 2FFAFY Axe 5= g & vete  ulm 3 ofdlr] W&
of @I AAAdFo] AA el 1o Wt

Fig. 9, 10, 112 2Z}Z} rosemary, lemon, eucalyptusol] #3t “1J S =2 Fig. 82 pined}
ALGE AFE YE D flem F93A d3E & A

Fig. 12, 13& Z}Z} methylparaben3} butylparabeno| 3+ 13 o]t} Parabeno] AHE &
50~T70wt% 2 2 Fig. 8~112] aroma o0il®] AlHE 80~90wt%H.t} wron T3 HA
o] ZARIER WS A deEdS ¢ F Ao @A aroma oilsdt 22 FH A
e 7] 93t paraben?] FE+ A aroma oil®) 282 0.4wt% o] EH ool
gddn. o]RAL dFY AMETe] g methylparabend}t butylparabeno] FF T 24t
o] aroma oil¥t} Hojx|7] djF<Q Ao =2 AZ-E ). Methyl paraben FX%7F 1.0wt%ol A

Nl“l r

<
i)
bl

off

E. coli, P. aeruginosa, S. aureus, B. subtilisol 3 Ztz}e] AlEEL  70.2%, 70.9%,
71.3%, 72.4%°]%, butylparaben®] 7-$-oli= 735%, 742%, 73.5%, 75.0% o2
butylparaben®] 3} 2 o] methylparaben¥.t} $F3tin B £ Q. oA
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methylparaben 2 T} H-§43 o] 2 butylparabeno] w3 M X9 Xulite] ik ArstAd QU4
3 w2 At Ao AL hALE W A A4En

3.2.2. Rosemary®} Pine E3tE9 A&

9E AL A dFEFA 7HE 5 E rosemary$}t pined I EEH|E] g
o] a7E Lol gk} Fig. 14= 10¥ A# ¥ A8 FE7F 02wt%< rosemary 9}
pine®] E ¥ u)(rosemary : pine)E 1:0, 3:1, 1:1, 133, 0:1e2 THNE o E coli P
aeruginosa, S. aureus, B. subtiliso] ¥ ¢ ¢ WsE JEd Tgo|th

Rosemary$} pined 9Eo 2 AlE319& Wl E coli P. aeruginosa, S. aureus, B.
subtilis®] AVAEo] Z+zt 80.6%, 81.9%, 82.5%, 84.9%2} 75.8%, 78.0%, 80.1%, 83.1%°]A]
W roscmary$} pine® THH| wekd AHLES WY Z7hste] oz T 3100
A AR EL 934%, 95.8%, 97.4%, 984%=2 71 A Jebgrh welA rosemary9}l pine
S EF8 AEFdozA FEY FFEFHS JIHE F A

4. A&

G E coli, P. aeruginosa®t 13T S, aureus, B. subtiliso| tf Sraroma
¢} parabend] 7Y AFL FIA tIH 2L HES AUT IFFETH a2ES
A B5Fo] t3to aromad] F7 L FHL FEAA X parabenR T} $531A YEIG S
W, LA TEY OFFEATFA B FL& AHE BAY Aroma oiled] FTEHL
eucalyptus, lemon, pine, rosemarysC. 2 $48t$ 2.9, paraben®] 73-9-¢ll= methylparaben
B} butylparaben®] o Ho] A YEITH Aroma oilg ©E o2 ALEEHH S HET
&3l A3 A9 =& F7#YHE HHPow, E3 rosemary®} pined 3:19] H| &
2 EFAHEA Hdig g4¥ES JehiAT
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Fig. 1. The clearzone size of E. coli, P. aeruginosa
S. aureus, B. subtilis after applying pine.
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Fig. 2. The clearzone size of E. coli, P. aeruginosa,

S. aureus, B. subtilis after applying rosemary.
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Fig. 3. The clearzone size of E. coli, P. aeruginosa,
S. aureus, B. subtilis after applying lemon.
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Fig. 4. The clearzone size of E. coli, P. aeruginosa
S. aureus, B. subtilis after applying eucalyptus.
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Fig. 5. The clearzone size of E. coli, P. aeruginosa
S. aureus, B. subtilis after applying methylparaben.
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Fig. 6. The clearzone size of E. coli, P. aeruginosa,
S. aureus, B. subtilis after applying butylparaben.
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10 + —&— E.coli
—o— P.aeruginosa
-—&— §.aureus
—O— B.subtitis

Clearzone size (mm)

5 1
0.0 0.5 1.0
Rosemary Fraction of Pine Pine

Fig. 7. The clearzone size of E. coli, P. erginosa,
S. aureus, B. subtilis for the mixtures of rosemary
and pine.
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Cell number / ml (log)

8C o
6 - -
4+ v
2D 4
. . . . .
0 1 2 3 4 5 6 7 8 9 10
Time (day)

Fig. 8. The colony form unit (cfu) of E. coli, P. aerginosa, S.
aureus, B. subtilis for pine using broth dilution method. (A:E.coli,
B:P.gerginosa, C:S.aureus, D:B.subtilis, @:0.0wt%,V:0.1wt%,
W:0.2wt%,:0.4wt%, A:0.8wt%,:1.0wt%).
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Cell number / ml (log)

Time (day)

Fig. 9. The colony form unit (cfu) of E. coli, P. aerginosa, .
aureus, B. subtilis for rosemary using broth dilution method.
(A:E.coli, B:P.aerginosa, C:S.aureus, D:B.subtilis, @:0.0wt%,
V:0.1wt%,IB:0. 2wt%,C:0 4wt% A0 8wt%,(J:1.0wt%).
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Cell number / ml (log)

Time (day)

Fig. 10. The colony form unit (cfu) of E. coli, P. aerginosa, .
aureus, B. subtilis for lemon using broth dilution method. (A:E.col
i, B:P.aerginosa, C:S.aureus, D:B.subtilis, @:0.0wt%,V:0.1wt%, I

0.2wt%,:0.4wt%, A:0.8wWt%,:1.0wt%).
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Cell number / ml (log)

0 1 2 3 4 s 6 7 8 9 10
Time (day)
Fig. 11. The colony form unit (cfu) of E. coli, P. aerginosa, .
aureus, B. subtilis for eucalyptus using broth dilution method.
(A:E.coli, B:P.aerginosa, C:S.aureus, D:B.subtilis, @:0.0wt%,
V:0.1wt%, IK:0.2wt%,:0.4wt%, A:0.8wt%,O:1.0wt%).
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Cell number / ml (log)

T T

3 4 5 6 7 8 9 10

Time (day)

Fig. 12. The colony form unit (cfu) of E. coli, P. aerginosa, .

aureus, B. subtilis

for methylparaben using broth dilution method.

(A:E.coli, B:P.aerginosa, C:S.aureus, D:B.subtilis, @:0.0wt%,
V:0.1wt%,:0.2wt%,:0.4wt%, A0 .8wt%,(: 1.0wt%).
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Cell number / ml (log)

Time (day)

Fig. 13. The colony form unit (cfu) of E. coli, P. aerginosa, S.
aureus, B. subtilis butylparaben using broth dilution method.
(A:E.coli, B:P.aerginosa, C:S.aureus, D:B.subtilis, @:0.0wt%,
v:0.1wt%,:0.2wt%,:0.4wt%,A:0.8wt%,0:1.0wt%).
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Fig. 14. The colony form unit (cfu) of E. coli,
P. aerginosa, S. aureus, B. subtilis for the mixtures
of rosemary and pine.
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