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ABSTRACT

The Cytotoxicity and Antimicrobial Activities of Essential

Aroma Oil on Three Pathogenic Fish Bacteria

Recently, four different essential aroma oils extracted from jojoba,
ginger, cypress, and rosemary have been highly regarded for their
various physiological functions. In order to determine which oil has the
highest anti—microbial activity, the study examined the anti—microbial
activity against fish pathogenic bacteria such as S. iniae, E. tarda, V.
ichthyoenteri. At the same time, to verify the possibility that the oils
could be an alternative to antibiotics, the study also Investigated
cytotoxicities of liver cells, brain cells, and kidney cells against the four

oils and assessed the effects on a human body.

1. In regard to wviability and morphological change, jojoba oil did not
show any anti—microbial activity, nor did it cause any morphological
changes to the three different cells (liver, brain, and kidney). However,
it stimulated cell growth and proliferation in those cells. In addition,
cypress oil showed the lowest cell viability in a concentration of
0.00066 ¢ L/mL and showed growth inhibition and endolysis in the liver

cells and the kidney cells.

2. The susceptibility disc diffusion method for general anti—biotic
substance and VITEC 60 autoanalyzer showed the same anti—bacterial
effect even for the same series of antibiotics. The results of comparison
and analysis from the 2 methods showed the same susceptibility for the

same series of antibiotics but the amount differed from 3 to 10 times.

—Vii—
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Here, it is confirmed that the injection amount shall be determined

based on MIC values.

3. The anti—microbial activity of each essential aroma oil differed
according to fish pathogenic bacteria but they all showed suppression in
both undiluted solutions and diluted solutions of the oils. That indicates
that essential oils include anti—microbial activities against various fish
pathogenic bacteria.

Rosemary oil in particular did not produce toxicity in the cells, but had
the wvarious anti—microbial effects and the physiological ability to
enhance other effects. Also, it was found that the cells did not develop
a resistance to the oil. This result suggests that rosemary oil could be
used as an antibiotic alternative for infections of S. iniae, E. tarda, V.
ichthyoenterl.

In order to put these results to practical use, further studies on
anti—microbial activity of fish, treatment for infected fish, and the
effects on the human body by diluting rosemary oil are required at a
clinical level.

Lastly, this study is expected to be the basis of developing a natural

anti—microbial vaccine.

~viii-
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ojth. wekA & ATeME 3 d E<h AR, Zso] Y 7HA
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2005; Gedney et al, 2004; Ohno et al., 2003; Smith et al, 2003; Hada
et al., 2001; Diego et al., 2001; Caelli et al., 2000; Price et al, 1999;
Erenmemisoglu et al, 1997; Ironson et al., 1996).
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Table 1. Bacterial disease control of fish (VL% /& =)

Measure

Resolution

Source of infection

and infection

1)l (&

10
=
N
Ry
o,
s
32
rir

2)&A4A Y 5 BdAwe] AL, T4 JANTI= &

countermeasure
D W845% S48 Aol 2 w52 UeEH
2)aY: EFY AT ARHES st
Host DAYV 5o EAsh HATHA e JUAE F
countermeasure ofsto] Hl5o]4 AW ss =A A
4) HA o] Ak HA o] AsHY R 552 AR
o= =A FAEH

Therapeutic

countermeasure

D sehe: A9 Pl Fad oS g X Eek
it

S @} o] ARE ol g8l AR

2) /\g Ezﬁl%—] XLE}_
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Carrier oil?l jojoba oil(Simmondicia chinensis oil)<= Dr. EberhardtA}
(Austria) A&S AFESIR 3, ginger oil(Zingiber officinale oil), cypress
oil (Cupressus sempervirens oil) 181 rosemary oil(Rosmarinus offici—
nalis oil)<= FlorialAl (France) A%< F-¢isto] Ao A3kl

2 Al AFE-3E jojoba oil2 jojobad AW, ginger oil ginger® 7,
cypress oil & cypress® H4 1831 rosemary oil rosemary® 3} 7}
AZ BY 757 THe®E FE3 100% o753 A& AFEst3lth

Carrier o0il¢! jojoba oil ¥} essential aroma oil?l ginger oil, cypress oil,

rosemary oil8] e AEI a5 Table 20 st}
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Table 2. The Components and effect of Jojoba, Ginger, Rosemary and

Cypress oils (Salvatore Battaglia)

Essential aroma

) Component Effect
oil name
Palmitic (1.5%)
gilmlltoiellgc gO(;l)%) Az A
Olgiacré((:) 37 (7 &Y s daE AL
. ) ) 7 71 A ARARE O]
Jojoba Lmolemc(trgce)_ esterdsHe 3 71— Rg) Aol
(Simmondsia Nonadecenoic (—) < Bglo] ol sen
chinensis) Eicosenoic(0.1%) 3;1,1_»—5;(},] oo oy IO
. ' A, ARA diel  sEgE
Behenic (0.2%) 1 o
. wol ARE)
Erucic(11.2%) ol ot
Lignoceric(0.1%) o er
Nervonic (0.9%)
Keton (trace)
e ara vt
Geranial (3—20%) AA T EA A S F A FH
1 oA & ¢ =1 1}
Ginger Nerol(1-10%) =, °dﬂ]i§§xﬂ’ﬁ?ﬂl’g
(Zingiber SHA|, A A G Al A 2P

officinale )

Arcurumeme (6—10%)
zingiberene (20—28%)

B3 —sesquiphellandrene (7—11%)
B —bisabolene (5—9%)
Eudesmol (trace)

AskAl, 2 F A, 2 HEAA, 2
917,373
(PAH AFg#A)

a—Pinene(10.3—-11.6%)
Borneol(2.8—4.2%)
B —pinene(4.9—7.7%)

y L2 7O Tl
Rosemary - 73,8748, 28 HES
(Rosmarinus gampkior(9£9t l(fg(ioi 9%) BA T AR A ol A,
officinalis) | o v BCCECT L T R AL A A A
Camphene (4.0—4.3%) _ =
) (8 ek}, dals)
1,8 —cineole (40.1—44.45%)
Limonene (2.0—4.8%)
Ketons (camphene (3.6%)
Terpene (20.48%))
Alcohols (0.07%)
Cedrol (5.35%) WA EA™E, TH e H ol
Cvpress Sabinene (2.8%) A 37, A" ke A2y
© ypress . 3 —pinene (2.9%) AA 77 A B
upressu ¢ —3—carene (21.5%) (A% A=A, g A
sempervirens)

Myrcene and a—terpinene (1.1%)
Terpinolene (6.3%)

Bornyl acetate (0.3%)
Cadinene (1.7%)
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2) Ak g 77
(1) A%

Dulbeco's Modified Eagles Medium (DMEM), Minimum Essentail Medium
(MEM), Trypsin—EDTAS®} heat inactivated Fetal Bovine Serum (FBS)+
Gibco BRLAF(Grand Island, NY, USA) #|3#%, Roswell Park Memorial
Institute (RPMI) — 1640 Cambrex AF(MD, USA) A, Dimethylsulfoxide
(DMSO), 3—(4,5—dimethylthiazol—2yl) —2,5—diphenyl— 2H—tetrazolium
bromide (MTT), Sirius red, Trichloro acetic acid (TCA)$} Formazan<
Sigma BiochemicalsAF(St. Louis, MO, USA)AFe] Al#%, Haemalam< Merk
A} (Darmstadt, Germany) 2] #|3%,Sheep Blood Agar Plate$} Muller Hinton

II Agar 90, Brain heart infusion Agart AsanA|¢F A|#S& AFE3FS T
(2) 717

Centrifuge (Centrifuge 5414R, Eppendorf Co., Hamburg, Germany),
Clean bench (DVB 912, Daeil Engineering Co., Asan, Korea), CO2
Incubator ~ (MCO—17AIC, Sanyo Electric Co., Tokyo, Japan),
Enzyme—linked immunosorbent assay reader (ELISA reader, Spectra
Max 250, Molecular Devices Co., Sunnyvale, CA, USA), pH meter
(MP220, Mettler—Toledo, Greifensee, Switzerland), Spectrophotometer
(Optizen 2120 UV Mecasys Co., Daejeon, Korea), Ultra—low temperature
freezer (MDF—-U32V, Santo Electric biomedical Co., Japan), Vortex
mixer (Eppendorf Co., Germany), Inverted microscope (Nikon eclipse
TS100—F, Tokyo, Japan), Digital camera (DSC—F717, Sony Co., Japan),
VITEK 60 (bioMerieux SA, France) && AH&-3}3lth.
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1) Essential aroma o0il9] AX A4 #H3}

(1) Essential aroma oil®] A&7} 34 ¥4

o] &, I AES 7L S+ jojoba oil, FrFE-o # A 283 terpene
-3l ginger oil, cinnamon®} alcohol®] #%-3F rosemary oil¥}

cypress oilg+ A4 st (Knobloch, 1989).

TS Eof gAEojof d7] witel aldehyde, Ketone, Monoterpene, Alcohol

2 FAYY 849 s Ad A 1A A T, 2008).

essential aroma oil®] 3AWHL jojoba oil, ginger oil, rosemary oil,

cypress 0il2 10% DMSO (dimethyl sulfoxide)oll £3ajA|Z1 & ThA] ujjckoly}

“3tste] 7F s S @S] fsked 0.00066, 0.0005, 0.001, 0.002,

0.01 xL/mLe] 57k4] w22 Mol A2 asit

(2) Agoll AHE3 AlEF 2 AX uft B

M EEA AT 7P o] AFE-8F= kidney cell 3o AXF 28 (Korean
Cell Lines Bank) oA #Fwetow liver cell £ brain cell> g3t ot v
Aes wdy sFs wdzRy 2 wob ik (RPMI-1640, DMEM,
MEM)el 10% FBS (heart inactivated fetal bovine serum)%t 1%
Gentamycing 7}8+o] 5% CO: incubator 37TC oA vl
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(3) MTT assayE o) &3t A AEE AA

MTT assay+ Doyle® WHlel wel A&ttt (Doyle et al, 1993). MTT
assayt BT74 EAZEol osto] el 84 71"l MTT tetrazolium
J2AHA S H = v 58S MTT formazan 2 A7)+ v EFZEg o}l
g o] &dte HAPHOE MTT formazan® &%= 540nme] 3HgolA

7 =, o] spgelA SAE FF T Aol dat 4T A2 sEE

o
O}lt

oz1d o= okt liver cell, brain cell, kidney cell& 4 x 10* cell/mL=Z 3|
A3le] 96—well plateoll 0.2 mL/well 2 &3] brain cell?} kidney cell
24hrs, liver cell 48 hrs &% 5% CO. #jF7]A wHjFst = 0.5% 9
DMSO¢] &3llA17] essential aroma oil(jojoba, ginger, rosemary, cypress)
< 0.00066, 0.0005, 0.001, 0.002, 0.01 #L/mL s%= *2]3}il controlel=
0.5% DMSOE Heato] 24417t &t wiekstdet. 1 5 wjkd= A7 sk Hl

ofolel] f|AIZl 2.5% formazan £ 50uL A Z; wellol] 5340 4417
Zol HE2 Al A AAS, 100xLe] DMSOE 71éte] dAl® formazan 23S
g1 FH Tt 28 t}S ELISA reader® 540 mm oA SHEE =A3to] AX

AEE (%)= AAFSFSI T
(4) Sirius red =% formazan @83 AZ g JF

kidney cell, liver cell, brain cell(1.0 x 10° cell/wel)E 6—well plate]
Tt 2mLe] HiA|E 7bskal 24 hrs(Liver cell 48A17h) &<t 5% COZ2,
incubatorel| Al HjFst o] 4F°] essential aroma oil= 0.00066, 0.0005,
0.001, 0.002, 0.01 xL/mL &= 3|45t Hgslsitt. 71 F 24hrs =<t Wl
& % wikA I Carrier oil E+% essential aroma oil= AASST. 10%
TCA (trichloroacetic acid) 2mlE 7}stal 1A13F &<F g A171 & PBS(phos—
phate buffer solution) &% M3}t Sirius red @42 1% Sirius red &

MG Wil 1AZF ot Ao wESAIZl vy 0.5% acetic acid® A &
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o haemalam 4o % 10% A3} 1, formazan M 2.5% formazans 7}
star 3AIZF W] & PBSE AAsFsith Fetdn| g o2 80u]et 16011oA] cell
growth¥ hyperplasia, atrophy, cytoplasm karyolysis, nucleus karyorrhexis,

pknosis &2 &3}t

2) Essential aroma oil® &+ &4 &3

(1) Essential aroma oil®] A%

X
kel
It
oX
3
oty
>
fuieu)
)
>
o
Y
o
r (o]
2
=
Jo
e}

e
o

>
o
g
o
=y
)
oo
o
o[\
ol
i,

3Z3talcohol®] ester® T/ =] &4, &8-S 7HAIL L= jojoba oil, &t
2rgo AH ALek= terpened} ketone©] FH-$F ginger oil, cinnamon¥}
alcoholo] F%H3t rosemary oil¥ cypress oilgS 41743 th(Knobloch,
1989). T3 &Hof &s3lxojoF 3}7] witel aldehyde, ketone, monoterpene,
alcohol® T Eo] #8449 A5 Ad A% 1t (As &, 2008).

(2) Agoll AH3 25 2 v

T5c FHFAGEhAA T2 AxX"  Streptococcus iniae(FP 5228),
Edwardsiella tarda(FP 5060), Vibrio ichrhyoenteri(FP 4004) 3% & k4t
o T4 AxE HFo "HAAFE Hubste] 28471 & sheep blood agar
plate (BAP), Muller Hinton Agar 90 (MH) o] =#3lo] 37.5CA 48A1%F Hjf
Fet T EulFe Sl FUF Al ke ST

S. iniaex= Gram positive T O %2 BAP agarol4 37.5C 24hrsolA #joks}
Ao Yol Aol zE colony’t BAEUCH (Fig. la), E. tarda:=
Gram negative 7Pl 2 A& 1lmmA Lo 3jwWMoly Fel = ALdd

colonyE @A3tAtH(Fig. 1b). V. ichthyoenterix= Gram negative {t#O.Z
_11_
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37.5CAA 48hrs MFSHAL W A ImmAEe] AFo2 FYFI} o

=3k sl Ao Egito]l Q= colonyEs ¥/d3klth(Fig. 1co).

20107124

S. iniae (a) E. tarda (b)

V. ichrhyoenteri (c)

Fig. 1. 3 species fish pathogenic bacteria culture of 48 hours on 37.5°C.
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(3) Disc diffusion methodE ©]€3 A 744 AF

essential aroma oil disc®} URF A FHF S-S vl wstux FdoxT
OS2 AlFE FAA discE AHEste] discHel &g FaAl A Alg=s v
o FDACIA @A3stal Sl Kirby—Bauer'i &= A| 33},

MacFaland No.0.5% A|z¥ 55 dAdAso dA 2719 BAP(blood agar
plate) Bj A o] Z31F EXATG(MZ & A WO R streaking). ¥Ho] A
Z¥ % 7} disc(Oxoid, BBL, bioDiscs, 8mm) & HFstal W2 F715 #|A
7] S8l Aolx 3-5% &k WA discet disc 7HA°] H4 24mm,
petri dish €A disctel A7} 16mm7F F-4¥ %% disc dispensers ©]
goto] Z4zte] FAAE wiH x| "ol i, disc7t 2 FAEHES forceps
= ol &3ste] g WA YT A2elA 30 A § 37.5C incubatorolA]

24X 7k Eok vjekale] =k vix| Qo] EAE growth inhibition zonel A& (%

kAT AAbel=  QuinoloneAld (Oxoline acid, Flumequin, Nalidixic
acid, Ofloxacin, Norfloxacin, Ciprofloxacin), B —LactinAl¥ (Amoxicilin),
ChlormphenicolZl 4 (Florfenicol), ErythromycinAl € (Erythromycin, Clinda—
mycin, Vancomycin), TetracyclinAl € (Oxytetracycline, Doxyxycline, tetra—
cycline), Sulfad] Z<€ (Trimethoprime,Sulfisoxazole), Aminoglycoside ¥

(Gentamycin), CepalosporinsAl 4 (Cefazidime), PenicillinAl€ (Ampicillin) 2]
SAAE AHESFSI T

_13_
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(4) VITEK (bioMerieux SA, France) autoanalyzer® ©]|&3%t

MIC Minimum Inhibitory Concentration) &%

b vy (NASA) project?] Aoz ¢
ol wAES AL deetA sy gk HHor st nAE Aw A
712, AR AE3SHE paper disc diffusion®-2 Al o] Aol sk 7
& 4 3Uizdl, VITEKS o] &3 el Aol 47
AIZE i eE & T FAo] AR s A HasEE MICE #5)
A ®tk VITEK system= ©]8€3F A= 90x50x3mm=7]¢] plastic card&
ARSI, 307 (TS JEE) e 4570 (9FAl A AARE JEE) 9 well

7P cardis Zb wellnbel Z=vl&Fe] AxujA] gl 4% AstehA wkg 714

N
R
L

T4 AR oFAl7E = SlolA Filler/Sealere] WiF-olA &Skstel test
card® 7} WEo 2 FYE o)A, o] test cardE Reader/Incubatore] ¥ o]A]
o TAYAZL o] FAA RS 3t 5 As}oinkg-o] Ayw YAshs TEHES
W3sk7h 1417wkt 660nm LEDE AR&-3sko] @7 5 o] printing H STt 7+ well
o HAAHEHE YA (+:Growth) =+ F4(—No growth) o& 7= o]
program®] 3] MIC(Minimum Inhibition Concentration)”} Al4t¥o] NCCLS
(National Committee for Clinical Laboratory Standard,2005)37%7]<el u}

2t 7+ A3 (R/1/S) 7F A A 5 Qe

_14_
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Table 3. Identification card &

susceptibility

cards of VITEK 60 auto analyzer

) Standard ) Culture
Organism turbidity Card type | Reaction TaXa conditions
29
Gram. GNI biochemical | 103
Negative reaction
Bacili
VITEK
(Enterobacte | I1McF 35 5C
aceae/ 29
Psedomonas, GNI+ biochemical | 116
Vibrionaceae) reaction
Gram
Positive 29
(Staphyiococei. | ) o)/ e GPI | biochemical |53 | 110K
Streptococci react; 35.5TC
Rod—Listeria caction
Corynebacteia)

GNI Card:Oxidase ,GPI Card:Catalase ,McF:McFarland

@ jeju
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(5) Essential aroma oil &4 A HAAFE disc A F

essential aroma o0il8] FAELE w429 F422 FAAE terpenes$ alcohol,
phenol, aldehyde, keton, ester, oxide, coumarine, ether, lactones 2 AFA
$+E-<¢l terpenoid hydrocarbons ©.%2 JAEFo] QX" o]59] okg] =
FoEgo] e A ke mebA 100% dHS AMESiH e s g EE
essential aroma oil®] T/ FAAGE wek Zolrt Q7] wiEe] & A

Ne T Wy, A, AdAFEIdel SHE jojoba oil, ginger oil,

ot ot

—

rosemary oil, cypress oil 50u<S paper disc(diameter 8mm, ADVATEC
D0811606) ° & A7l &, o] H=E¥ MH(muller hinton) agarol] &2ZHA]
A BAede FPsavk

ol essential aroma oilSHF%-S ZF discEHE 50ul,2 5, 10u0, 5plo] ATt

(6) Essential aroma oil discE o] &3 A4 A A8

S. iniaes= MH(Muller Hinton) agarollA 2 zekA] @71 wiZel 4719
BAP (Blood agar plate) Wl Aol =315 HFst & 7} Plateel| essential aroma
oile] 3% Paper discE & etk 3 WA plateolli= jojoba oil paper
discE, 5 WA plateoll:= ginger oil paper discE, Al WA plate o+
rosemary oil paper discE, Yl WA plateoll+= cypress oil paper disce =
Azt 47)9Platee] o] &% 4F°] essential aroma oil& 500, 251,10
(10,508 4744 sEE A elsto] ARSI

E. tarda = MH agar°lA,V. ichrhyoenterix= 1.5% NaCle] #7}¥ BHIA (brain

heart infusion agar)el =31F HFt T A2 FEZ FAE 459
h:_
‘6‘

essential aroma oil discE 29 37.5CoA 24X%F vljek 3 12 s}
1, 48X 7F ek & HE 3HQldlo] inhibition zone diameterE =743t
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1. Essential aroma o0il2] M|Z QtMA ZA}

1) Liver cell®) A% H&&7 Festy A3}

AEAE A AqUx|ged ATPE $d3k= 7132 mitochondria®] ]|
= Ygs dotr ] §3iA jojoba oil, ginger oil, rosemary oil, cypress oil
< liver cell®] 0.00066, 0.0005, 0.001, 0.002, 0.01 xL/mL == A&|3l
< o, jojoba oil A&%<l 0.01 #L/mLelA 85.1 £ 8.7%, 0.00066 xL/mL
of|d= 98.9 + 9.7%9 AxABEES YEFAL, ginger oil¥ rosemary oile>
0.00066 ¢ L/mLelA 99.5 £ 6.6%, 100.3 = 3.2%% HRINtHe| cypress oil
< 61.4F1.1%=% 7S & AEES UERA S (Table 4, Fig. 2).

Control(100%) ¥ Hlx & @ 0.001 «L/mL s =4 ginger oil%
rosemary oil Z}Z} 35%, 21%= AEAEE0] "ol ow cypress oil<
92% olatz Wolx 7HE W AEZAEES B (Fig. 3).

50% FHAIEZ AEE-LS ginger oil 0.0012 x#L/mL, rosemary oil< 0.0014
¢ L/mL, cypress oil 0.00058 ¢ L/mL XA LElStth(Table 5, Fig. 4).
formazan stain$ @An|F oz Axel e s+ #ES A= ginger oilH
rosemary oil<= 0.001 zL/mL &%°lA], cypress oil= 0.0005 ¢ L/mL &%l
A MEL] FE7F AL} vk WO A A7 skl AlxA &
o woh $EE A ekSkth(Fig. 5a, b, ¢, d).

cypress oil 1E5%< 0.002xL/mL oAM= ME7F AA oA A7stA]

2sn 99L fAd9oM, AEdol gAHD FES Pt

olt

_17_
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Table 4. Cell viability of various diluted carrier and essential aroma oils on

liver cell
Concentration of essential aroma oils
Essential
aroma oil 0.00066 0.0005  0.001 0.002 0.01
control
(pL/mL) (pL/mL) (gL/mL) (xL/ml) (zxL/mL)
Jojoba 100.0 £ 98.9 £ 92.7 £ 88.6 £ 86.2 £ 85.1 £
(%) 1.0 9.7 9.6 7.8 11.2 R.7
Ginger 100.0 £ 99.5 = 95.1 = 65.6 = 15.2 = 002 =
(%) 2.3 6.6 1.7 6.5 AT 002
Rosemary 100.0 £ 100.3 = 100.1 £ 798 £ 22.2 £ om =
(%) 1.7 3.2 1.1 4.1 3.0 ol00)8
Cypress 1000 =£ 61.4 £ 39.8 = 8.8 £ 45 £ 001 £
(%) 3.1 1.7 4.2 1.4 0.6" 001"

Data show mean +

S.D. in triplicate, cells were pretreated with various

diluted concentrations of Essential aroma oil and cell viability was determined

by the MTT assay, *: p<0.05, significantly different from control.
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100 +
= -9
= g0 =
= 60 \\ —4— Joloba
m
= —-Gi
= 40 ainger
= ——Rosemary
20
—H—Cypress
0

control 000085 0.0005 0.001 0.002 0.01

Concentration of essential oil (pl/ml)

Fig. 2. Cell viability of various diluted carrier and essential aroma oils on liver cell.
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W Ginger
—— Rosemary
—¥—Cypress

Fig. 3. Viability of essential aroma oils treated liver cell by MTT assay.
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Table 5. 50% viability of essential aroma oils treated liver cell by MTT assay.

Essential Ginger Rosemary Cypress
ma oils
Cell (£L/mL) (£L/mL) (#L/mL)
Liver cell 0.0012 0.0014 0.00058
00015

~
£

o

_ 0001

2

: \

e

S 00005 _

< == Liver cell
2

e}

[ 0

Singer Rosemary Cypress

Essential oils

Fig. 4. 50% viability of essential aroma oils treated liver cell by MTT assay.
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a) b)
c) d)
Fig. 5. Microscopical observation of morphological change on liver cell

by formazan staining (< 80, < 160).

a) normal cell,

b) 0.001uL/mL ginger oil treated cell,
c) 0.001uL/mL rosemary oil treated cell,
d) 0.0005uL/mL cypress oil treated cell.
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2) Brain cell®] Al¥ AE&3 Fy stz A

brain cellelA] jojoba oil:Z & FEoA Ao &S FE ZHTE 23]
o Al A FAe E43A7]IE A2 UEH T (Table 6).

jojoba oil 1°5%<Ql 0.01 #zL/mL °|A% 99.1 +£13.2%, 0.00066 xL/mLe]
e 152.3115.7%2 AEAHEEES eI ginger oil¥ rosemary oil
0.00066 #L/mL % FLoA  72.1%£0.6%, 97.8%10.1%F HIHIH
cypress oil& 47.1+17.7% = 7F¢ *& HE£8S e TH(Table 6 , Fig. 6).
control(100%) 2} ¥l w3k 0.001 ¢ L/mL -§%°lA % ginger 0il¥} rosemary oil

flo

flo

ZY7y T4%,46% = MIEAYEEC] "o F AT, cypress oilsx 90% ©|3t=E Al
EAEE] WA vEbsty (Fig. 7).

50% “AME BEES ginger oilelA 0.0006 #L/mL, rosemary oilolA]
0.0011 xL/mL, Cypress oilelA 0.00042 £ L/mL & YERITH(Table 7, Fg. 8).
formazan stain$ @v|F o2 AL FE|HsI= A AI}= ginger oil
0.001 pL/mLollA thxAlZe} vlwsl] & wf A2 A F2o] A1 £
B AEZ =0l AE o]t Ao AExH Gai7F HFEH AU (Fig. 9a, b)
71 o)% FhollMde oY MR FAol AFHY] AlFERlaL, 0.0005 1
L/mLelA = Al A3 S0 g2dol st

rosemary oil 0.001 pL/mLelA w22 Al f53 dF= Axo] A
2 A7 A=A, 0.0005 pL/mLolA = HR2AE ez et Axd
ol BEHA vt (Fig. 9a, o).

cypress oil 0.0005 pL/mLellA A3l Aol A= A3l Zo] @k

i, 0.00066 pL/mLeA= A58} vl skAl YeRw (Fig. 9a, d)

_23_
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Table 6. Cell viability of various diluted carrier and essential aroma oils on

brain cell

. Concentration of essential aroma oils
Essential

aroma oil

control  0.00066 0.0005 0.001 0.002 0.01
(gL/mL) (pl/ml) (pL/ml) (pel/mL) (pL/mL) (gL/mL)
JoJoba 100.0 £ 1608 = 1523 £ 1367 £ 137 £ P01 £
(%) 0.2 189 157 162 158 132

Ginger 99.7 £ 72.1 £ 36.0 £ 267 £ 207 £ 007 =
(%) 1.3 0.6 7.8 1.2 108 Q001

Rosemary 1003 = 978 + 89+ 542+ 90+ 19+
(%) 0.6 0.1 2.6 44 0.7" 1.2

Cypress 989 £ 471+ 177+ 104+ 38 * 01+
(%) 1.5 177 1.7 01 0.8' 0.001°

Data show mean + S.D. in triplicate, cells were pretreated with various
diluted concentrations of carrier and Essential aroma oil and cell viability was

determined by the MTT assay, *: p<0.05, significantly different from control.
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Fig. 6. Cell viability of various diluted carrier and essential aroma oils on

brain cell.
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Fig. 7. Viability of essential aroma oils treated brain cell by MTT assay.
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Table 7. 50% viability of essential aroma oils treated brain cell by MTT assay.

Essential Ginger Rosemary Cypress

oma oils
Cell (#L/mL) (#L/mL) (#L/mL)
Brain cell 0.0006 0.0011 0.00042

0.0012

E 0.001 AN\

T

™ 00008 / \

il ; ./ \

£ 00005 S

£ 0000

= —¥—Erain cell
o 00002

o 0

Finger FEosemary Cypress

Essential ais

Fig. 8. 50% viability of essential aroma oils treated brain cell by MTT assay.
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a) b)

c) )

Fig. 9. Microscopical observation of morphological change on brain
cell by no staining (< 80, X 160).
a) normal cell
b) 0.001uL/mL ginger oil treated cell

c) 0.0005uL/mL rosemary oil treated cell
d) 0.0005uL/mL cypress oil treated cell.
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3) Kidney cell®] AlX AEEY FH 2] H3}

kidney cell°lA] jojoba oil 1E%ES 0.0l #L/mLelA%E 96.6 + 5.3%,
0.00066 #L/mLellA = 97.3 £ 2.9%2 AZAEES el A2 54do] ¢l
o7 Yl ginger oil# rosemary oil<- 0.00066 £ L/mL &X°]A
Z+7193.5 £ 0.3%, 93.4 = 3.0%E Rl HEH| cypress oils> 85.6 £ 0.6%
2 9 S-S et (Table 8, Fig. 10).
control(100%) & ®]lw3t 0.001 £L/mL EXo|A % ginger oil¥} rosemary
oilZ 77t 55%, 60% = MEYETEO] HojFH ot cypress oil& 63% ©l3FE
AEAEEC] O A YRt (Fig. 11).
50% AlGAE AEELS ginger oil 0.0001 £L/mL, rosemary oils
0.0009 #L/mL, cypress oil<= 0.00098 £ L/mL %A e}, cypress oil
o] AE&ol ¥ WA Ytk (Table 9, Fig. 12).
formazan stain ¥ @AW|FOoE AL FHHsE #HES AI= ginger oil>
0.002 pL/mLolA thxAlZ8 vlws] & Ao Ayt F24o] AAH A
o] MxEEo] ME o]xstal e AEA Fall7t dEE o (Fig. 13 a, b)
71 olF sEeM e o] ARG EI T4 o] AlEET] AlFekelal, 0.00066 u
L/mLolX = AE7F AA wow AdAstal S48kt
olxga¥’F vt BH1uH rosemary oil 0.02 xL/mL oA AXe F2lo] o
AlE o, 0.0005 #L/mLe] FEAAM A7t GAAor FA8ta FAdsdnt
(Fig. 13a, ).

rir

cypress oil 0.02 xL/mL FXoA tfFE9 A1 Mxzso] o] Fallso] At
Walgl o), 0.00066 #L/mL | wEelAs A Ao FAsn 47

stk (Fig. 13a, d).
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Table 8. Cell viability of various diluted carrier and essential aroma oils on

kidney cell
Concentration of Essential aroma oils
Essential
aroma oil 0.00066 0.0005  0.001 0.002 0.01
control

(pL/mL) (pL/mL) (gL/mL) (zL/ml) (zL/mL)

JoJoba 1002 £ 973+ 976 £ 966 £ 961 = 943 +
(%) 1.0 2.9 6.1 5.3 4.1 6.7

Ginger 994 = 935+ 943 + 454+ 262+ 57 =

(%) 3.5 0.3° 6.5 2.6° 4.8° 3.1
Rosemary 100.3 £ 934 = 996 £ 404 = 26 * 1.8 +
(%) 2.3 3.0° 1.3 6.7" 0.3° 1.0°
Cypress 992 & 856 = 946 £ 372+ 23 = 1.2 +
(%) 5.3 0.6" 1.1 21.4° 0.8° 0.6"

Data show mean + S.D. in triplecate, cells were pretreated with various
diluted concentrations of carrier and Essential aroma oil and cell viability was

determined by the MTT assay, *: p<0.05, significantly different from control.
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Fig. 10. Cell viability of various diluted carrier and essential aroma oils on

kidney cell
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Fig. 11. Viability of essential aroma oils treated kidney cell by MTT assay.
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Table 9. 50% viability of essential aroma oils treated kidney cell by MTT assay.

Essential . Ginger Rosemary Cypress
oma oils
(xL/mL) (£L/mL) (£L/mL)
Cell
Kidney cell 0.0009 0.0009 0.0001
0001

0.0008 )

 ©oo0e \\
S 000
£ \ —*—Lidney cell
£ 00002
o
: Y
= 0

Ginger Fosemary Cypress

essential ol

Fig. 12. 50% viability of essential aroma oils treated kidney cell by MTT assay.
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a) b)
c) d)

Fig. 13. Microscopical observation of morphological change on kidney cell

by formazan staining (x 80, x 160).

a) normal cell

b) 0.002 pL/mL ginger oil treated cell

c) 0.0005 pL/mL rosemary oil treated cell
d) 0.00066 pL/mL cypress oil treated cell.
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2. oddtskAd X disc Y VITEC 60 Autoanalyzer?| Zt= ZAt

1) Disc diffusion methodZ ©] g3 744 4

")

essential aroma oil disc® FEAS HlwsHy] et AU ETOE A
HE A discE ol &3ste] 3Fe el diEl disc diffusion method ©fA]
A ZFeAd AYES 3 A3+ QuinoloneAld  (Ofloxacin, Norfloxacin,
Ciprofloxacin), TetracyclineAl9 (Doxycycline), CephalosporinsAl ¥ (Cefta
—zidime) <= S. iniae, E. tarda, V. ichthyoenteri 3% X-Folx Aol =
A ekt (Fig. 14).

S. iniaesx aminoglycoside A€ ¥ Quinolone AlY¥ AHE A 23t Penicillin
A4, CephalosporinsAl ¥, ChloramphenicolAl¥, TetracyclineAl ¥, Erythro—
mycinAlY, Sulfazxl] AD EFolA Hrido] =4 veEw o™ (Aoki, 1975), E.
tardat= B —LactinAl¥,ChloramphenicolAl€, ErythromycinAlE, Sulfa#| A
Aol= ofAl Aol EAst Q= Ao® yea umA A= A
Aol =A YEFSTH(Aoki et al, 1985). V. ichthyoenteri~= ErythromycinZ|
4 (Clindamycin, Vancomycin), Oxytetracyclindld 5 A ZE FAYA

of Aol =4 YErstH(Table 10).
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Fig. 14. Inhibition zone of commercial antibacterial discs against 3 fish

pathogenic bacterial species
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Table 10. Antimicrobial activity of commercial antibacterial discs against

3 pathogenic bacterial species

Antibiotics

group

Antibiotics

species

Diameter of inhibition zone(mm)

S.

iniae

E. tarda

V. ichthyoenteri

Quinolone

Oxoline acid
(2ug/disc)
Flumequin
(30pg/disc)
Nalidixic acid
(30pg/disc)
Ofloxacin
(bug/disc)
Norfloxacin
(10pg/disc)
Ciprofloxacin
(5ug/disc)

18

19

15

12

15

12

21

22

25

24

32

31

22

28

11

Blactin

Amoxicilin
(20ug/disc)

31

11

Chlorampheni col

Florfenicol
(30ug/disc)

24

12

Erythromycin

Erythromycin
(15pg/disc)
Clindamycin
(2ug/disc)
Vancomycin
(30pg/disc)

22

20

21

21

Tetracycline

Oxytetracycline
(30pg/disc)
Doxycycline
(30ug/disc)

21

25

16

23

10

Sulfase

Trimethoprim
(23pg/disc)
Sulfisoxazole
(250¢g/disc)

14

21

21

Aminoglycoside

Gentamycin
(10ug/disc)

17

25

Cephalosporins

Ceftazidime
(30ug/disc)

25

16

25

Penicillin

Ampicillin
(10ug/disc)

20

15
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2) VITEK 60 auto analyzer® ©]&€3t A 9455 (Minimal Inhibitory
Concentration, MIC) &% ZA3}

FE FAA AGOE e R FFANA AAUY #FF} Bobm
o5 FAA thHl nE WA FF7} Wolhe] mebd wyxTle] EAE 2
F Qe geAel 2 okAE Musior s Bedel FuHu Utk mebd

disc diffusion methodi= A2 Ao Wt A oS o 4= Q=)

VITEK 60 auto analyzer= ©]&3%t s|XHox= AT AHAIZF ajf

T dF7F TAol HA e FwAY HavsEE SAE 5 W] wEel S
iniae, E. tarda, V. ichthyoenteri 3%°] °l thsto] F+ WH 1o 744
of thgt 2ol & vluwsty, A AT T+

e AxbE nAEe w4 9 A A test§ 71711 VITEK 60 auto

analyzer= °]&3to] 5435ttt
(1) S. iniae®) MIC &4 23}
VITEK 60 auto analyzerg& ©]&3t S. jniae ¢ MICE =743+ A3 disc

diffusion method |42} 7°] QuinoloneZ|4, ChloramphenicolZ|¥, Erythromycin

A4, TetracyclinZl€, Sulfadl A¥, AminoglycosideAl ¥, CephalosporinsAl
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Table 11. Antimicrobial activity of VITEK 60 auto analyzer on the S. iniae

Antibiotics

Antibiotic

Sroln species MIC (pg/mL) Instrument
Qunolone Ciprofloxacin <=0.5 S
Chloramphenicol Florfenicol <=2 S

Erythromycin <=0.5 S
Erythromycin  Clindamycin <=0.5 S
Vancomycin <=0.5 S
Oxytetracycline <=32 S
Tetracyclin Doxycycline 3 I
Tetracycline >=16 R
Sulfase Trimethoprime <=10 S
Aminoglycoside  Gentamycin <=2 S
Ceftazidime <=2 S
Cephalosporin
Cephalothin <=2 S
Oxacillincin <=0.25 S
Penicillin Penicillin—G <=0.03 S
Rifampin <=0.25 S

@ jeju
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(2) E. tarda °] MIC &% A3}

VITEK 60auto analyzerE ©]€3t E. tarda ¢ MICE 73 A3} disc
diffusion method ¢4+ B —LactinAl¥, ChloramphenicolAl ¥, Erythromycin
A, Sulfarl] ALele FANAL S BA O (Aoki er al, 1981), & ZAF}olA
+ ErythromycinAlY, Sulfad] Adel® e HJAo, MICEe] =LA o
B 2FAUYAd o] Q= Ao ®E Holw 53] QunoloneAl¥, Aminoglycoside A<
o= fdol =Al UEbstth(Table 12).
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Table 12. Antimicrobial activity of VITEK 60 auto analyzer on the E. tarda

Antibiotics Ant1b1.ot1c MIC (ug/mL) Instrument
group species

Qunolone Ciprofloxacin <=0.5 S

Erythromycin Erythromycin <=8 S

Sulfase Trimethoprime <=10 S
Gentamycin <=0.5 S

Aminoglycoside Amikacin <=2 S
Tobramycin <=0.5 S
Aztreonam <=8 S
Ceftazidime <=8 S
Ceftriaxone <=8 S

Cephalosporin
Cephalothin 8 S
Cefazolin <=4 S
Imipenem <=4 S
Ampicillin 2 S
Ampicillin sulbactam <=4 S

Penicillin
Ticarcillin <=16 S
Piperacillin <=8 S
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(3) V. ichthyoenteri® MIC Z7% A3

VITEK 60 auto analyzerE ©|£3} V. ichthyoenteri 2] 4HF A A| kA
Ad AdS AAsE A3 disc diffusion methodoll A vEeERd A3 o)

=

PenicillinA € (Ampicillin) & A2+ BE FAA| A A FrrAdo] e oy, &
3] QunoleneAlE (Ciprofloxacin) ¥ Aminoglycoside A€ (Gentamycin, Tobramycin)

oA =& ZHEAS HYTH(Table 13).
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Table 13. Antimicrobial activity of VITEK 60 auto analyzer on the V. ichthyoenteri

Antibiotics Ant1b1.ot1c MIC (ug/mL) Instrument
group species
Qunolone Ciprofloxacin <=0.5 S
Erythromycin Erythromycin <=8 S
Sulfase Trimethoprime <=10 S
Gentamycin <=0.5 S
Aminoglycoside  Amikacin <=2 S
Tobramycin <=0.5 S
Aztreonam <=8 S
Ceftazidime <=8 S
Ceftriaxone <=8 S
Cephalosporin
Cephalothin 4 S
Cefazolin <=4 S
Imipenem <=4 S
Ampicillin >=32 R
Ampicillin
8 S
Penicillin sulbactam
Ticarcillin <=16 S
Piperacillin <=8 S
_43_
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3. Essential aroma oil discE 0|25t ar2Hd ZHA}

1) S. inized 424 A3

jojoba oil, ginger oil, rosemary oil, cypress oilS H A2 AFS o] &3}
o] 50ul, 25pl 5, 2.5 FEZ 3]A3t] paper disc(diameter 8mm,
ADVATEC D0811606)°ll 50u% &5 AZl § S. iniae W3 Fxdde <&
o}lX 7] $J&l growth inhibition zone® Z&AHS 743 th(Table 14, Fig. 15,
Fig. 16).

S. iniae 9 @S controlE AFEFE Uwl

a=A AR gE E

—_

AP el vancomycinol A&
@/dstelem, jojoba oil Ei= FEOA AAgke] A EA
%9k, 50uelA rosemary oile] 50mm=z 7P AR S HAES L,
cypress oil 30mm, ginger oil 20mm +AZ YElTh 2594+ ginger oil
¥} rosemary oil®] 20mm, cypress oil®] 10mm® A X3S FAF L, 5
oF 2.5molM = 5 AA o] Fu A ekttt whebA eyt 50% 348
RFoA rosemary oil®] Vancomycin®} & AA| 3 A5t I B

o] ¢35 et

I3
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Table 14. Antimicrobial activity of essential aroma oil discs on the S. iniae

Concentration of essential aroma oil Control
Oil name
500 2510 Spl 2.51 vancomycin
Ginger 20mm 20mm — — 60mm
Rosemary 50mm 20mm - - 20mm
Cypress 30mm 10mm - - 20mm
Jojoba - - - - 50mm
£ 50 {
E
S 40 1
i
[l =
5 30 W 500
E W50
£
- LRI,
=
: — 7 Mgy
i

Ginger  Rosemary  Cypress loloba

essential oils

Fig. 15. Growth inhibition zone formations of essential aroma oil discs against S. iniae.
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Jojoba oil Ginger oll

Rosemary oil Cypress oil

Fig. 16. Growth inhibition zone formations of essential aroma oil discs against S. iniae
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2) E. tarda® 343X A7

jojoba oil, ginger oil, rosemary oil, cypress oil& WA AAFZE 504,
25u0, Spl, 2.5u0 FEZ 343+ paper disc(diameter 8mm, ADVATEC
D0811606) ol 50u® S5 A1 £ E. tarda W$t 84S dolr7] 93to]
growth inhibition zone® #74d& Z74 3t (Table 15, Fig. 17, Fig. 18).

E. tarda® @& control® AR AnE ARl vancomycindl A= A
A go] u=A el o, jojoba oil¥} ginger oild A FLoA AAFo] &
e R gkl 50 FE°)A rosemary oil ©] 30mm, cypress oil®] 20mm

AN
AA S A 1, 25 FEolA+ rosemary oil¥} cypress oile] ZHz}
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Table 15. Antimicrobial activity of Essential aroma oil discs on the E. tarda

Concentration of Essential aroma oil Control
Oil name
508 2518 51 2.5 Oxytetracycline

Ginger - - - - 50mm
Rosemary 30mm 10mm - - 20mm
Cypress 20mm 10mm - - 20mm
Jojoba - - - - 50mm

E 07

E P

T 25 1

E F

9 209

= 15 W50

TR ¢ B o510

= F 2

ER LT

-1: — — r— — &

2 e 1 B

o i

Ginger Rosemary Cypress Jatoba
essential oils

Fig. 17. Growth inhibition zone formations of essential aroma oil discs against £ tarda.
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_ LOT:F-09407 E&‘ﬁ 1

gt

o
Gy

Ginger oll Rosemary oil

e
G e \
\
Lor:rﬁéﬂ# (g |
Pl”'”.ﬂ;

EX)

Cypress oil Jojoba ol

Fig. 18. Growth inhibition zone formation of essential aroma oil discs against £ tarda.
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3) V. ichthyoenteri® 3784 A=

jojoba oil, ginger oil, rosemary oil, cypress oil& HdAZ A AFE 504,
25u0, Spl, 2.5u0 FEZ 3]A3+o] paper disc(diameter 8mm, ADVATEC
D0811606) ol 50 &< A2 5 V. ichthyoenteri o W3t It&9& &
olR 7] 3t growth inhibition zoned ZA7AS ZFA3FAtH(Table 16, Fig.
28, Fig. 29). V. ichthyoenteri 2] &3S control® AFE-3F Anlk A<l
vancomycinol| A& A A gko] I EA YEFEOW OxacillinellAl 7 & A&
= B8t jojoba oil A FLOM AAgE HED F (UL, S0uEE
oA ginger oil2 10mm, rosemary oil 40mm, cypress oil2 30mm< #
A gto] FAE A, 25ulo A rosemary oil 30mm, cypress oil 15mmY
A A gro], SulEEoldE rosemary oil2 20mm, cypress oil 10mm<e # A
glo], 2.5ul5 %A rosemary oil®t 20mme AA|go] FZEO| rosemary
oilo] A FXeA AA o] G|, V. ichthyoenteridl 7 =& &4

= R (Table 16, Fig. 19, Fig. 20).
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Table 16. Antimicrobial activity of essential aroma oil discs on the V. ichthyoenteri

Concentration of Essential aroma oil Control
Oil name
500 2510 S5l 2.518 vancomycin
Ginger 10mm - - - 18mm
Oxacilin
Rosemary 40mm 30mm 20mm 20mm
40mm
Cypress 30mm 15mm 10mm - 10mm
Jojoba - - - - 10mm

T 40 q

£

230 -

i

E 30 - B 50
= W25
£ 104

£ S 1oue
3 | Sue
=] Ginger  Rosemary  Cypress Joloba

essential oils

Fig. 19. Growth inhibition zone formations of essential aroma oil disc against

V. ichthyoenteri
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Ginger oll

Cypress oil Jojoba oil

Fig. 20. Growth inhibition zone formation of essential aroma oil discs against

V. ichthyoenteri

_52_

Collection @ jeju



V. 7 &

AT HT uekd AYEd VlserR FEE v e 4F9
essential aroma oil & jojoba, ginger, cypress % rosemary oil& ©¢]&3}o
T Al S, iniae, E. tarda, V. ichthyoenteri o W3t FH+EH & %
Abetol 7H dargAdo]l sk oile ASstAb sEaith EAlOl liver cell,
brain cell, kidney cell& ©]&3lo] 4% 2] essential aroma oilell st H¥x=
A& ZARSte] QAo WA= FEFe FrHdeRA A FFE HAs et oA
gAY A=A E AFEE 7 e o8 The e AHFsklth
AM7HA Hid dAd=s o83 ATEAE> &9t
I ES o] g3t &4 Ed (Jung et al, 2008), A2 E F
(Jang et al, 2009), $=dlxzwF F=8< o|l&st & Kang et al,
2005) %o] At} (Vairappan et al, 2004; Ali et al, 2002; Bennamara et
al, 1999; Ahmad et al, 1996). 12\t Fvaass 98 AHEd FE=3 A
AEo] Aol ojugt JgF= mH Zllbel] sk AR = oA 7bA A
ot AAoltt, £ AFoA S8 47FA] essential aroma oil®] 3F < A
ATl mAls YT FEietd wstel Axgidor £ARE A3 cypress
oil®] ¢ 7H¢ *E& %<l 0.00066 g L/mLeA liver cell?} kidney cell®]

AZA g9 2 AENG JARA} Ve AEEHe] Ut Roz A

2
o

)

ot I8y cypress oilE A|Qlgt YA 3F jojoba, ginger, rosemary oil<-
Ao FEsiu AESAAS KHolA ool FgA tAEARS o]ErtsAe
AAE &t B Aol A rosemary oilS liver cell o th3dl EAlo] ©re 710
2 Yerstsdl, olek fAFE A3 Z+= Benzo [al Pyrene®® DNA adduct®
FE3F Az 71#A AXEAM F4 54 (Genotoxicity) 8] H#12F Benzo [al
Pyrene T+ aflatoxin B12 % DNA adductE X3k QA3F HAES; 7] 3HA]
A2 A Procarcinogenesis®] Aol &gt HAhAA, ofeb& =g digh Ak
st @y oid ®arb ok (Mallikarjuna et al, 2008; Offord et al, 1995,

1997). B3t rosemary oil®] kidney cellelA 99.6 £ 3.0% A¥ AEES H
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Jd AT AHRE AR & F Y+ HiE+ rosemaric acid7b PDGF
(platelet drived growth factor) 2} TNF (tumor necrosis factor)— o] 23t
A ZAEQ] murine mesangial cell (J#IHAE) 9] S22 % oA a3y
cis—platin® 2 AFAS FE3F FE| ginger?} @ —tocopherol® L F¢
= AFA A 5y, 223 Hol rosemary FENe A7 = wW LD5O
o] 2.0g/kgl® HAo] YrpE= 59 Hirl dti(Makino et al, 2000; Ajith
et al, 2007). v} ARl A o] ARgAlole= FOE sfof
(Lemonica et al., 1996).

bdAdel g oiF-Ee AMBAT= Bergamot, Grapefruit, Rosemary,

I

Lavender, Cypress, Tea tree, Thyme, Sage, Cedar oA I AESA,
Fz e ol A, HjobEA, A5, EE, A HA Tl el Ruwa gl
S} essential aroma oil®] AT bAA #st Azl AR vl Ao
(Prashar et al, 2004; Lemonica et al, 1996; Millet et al, 1981).

F ol Z; ojrtell M= FAE S e AAIA AAES S7HAIT)7) f1sE ek
o7 AL AEFYH Al wE A5FHor Fgsk d glo] ARE-
A FeAlEel o7 25 Hel FHEHo (Kim et al, 2006) Z3#] WAt
13 (Mcphearson et al., 1991) % oW HAH A3t (Heo et al, 1992) 2} &+
A EAd =] F7FE A ok =3 A e wETE ddoE e
ForA ddedrs AR T7HH T v AR AR H A= Al F
F=Z+ erythromycin, lincomycin, tetracyclin, chlorampenicol, Doxycycline
o FAE FBAE ARGt 25 ol FofslioF st 2ol9f FA) FHo
o= &H7F A glar okl WS o E A=Vt ol AU #
o (d, 2000; 7, 2006).

2 AT e AAE2 essential aroma oile] FHEdS FASE o7
A dqAl=dze] o]87tsds HAFshy] fld o e diiEs 2HA
St S. iniae, E. tarda “1¥|3l V. ichthyoenteri®l essential aroma oil *
goto] S THTCEAN A A HAEARY o]grtsAd e AT
sholth. sAloll oA 5ol AFREE ARt A A A AAE A

3 5lo] essential aroma oil¥ YA 7Fe] FHEA S BT O EH essential
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o
ot
o
HU
1;9
3

II.

o,
o
N
s
olr
oo
mlo
o\
ol
ol
&
)

A
3FoATE. olu] W2 AFAFE F3 essential aroma oilo] M, HRolg A T1E
I HFo] e HE FuAE A4S Hold utE A Fwd] dsHT 3
S ™ (Bruneton, 1999; Hammer, 1998; Carson et al, 1998; Schnaubelt,
1995), 73t WAz gAZ Wy FRade deA Utk (Prics et al, 1999).
T84 A3 AFeA jojoba oil 3F
o Al EFol A A ko] FAE A roba It o] NS, ginger oil
S. iniae®} V. ichthyoenteriol A LN (50ul), 28] AN (25u0) RFolA A A
ko] #EE o] AbFgol] GaAA AREStHTtE FwHEe Vg & 9len,

cypress oile S. iniae, E. tarda, V. ichthyoenteri B oA # *| gto] ¥z x]
3

U
otk

essential aroma oil discE ©]& 3t

AL 53] V. ichthyoenteriolX+= 5ue A sZdAE Fdess HIUTH
rosemary oils> S. iniae, E. tarda, V. ichthyoenteri R5ol|A A= gto] 7
HRoem 53] V. ichthyoenteriolX = 2.5u-5 =74 d49S e dix
AR Oxacillin discell $H-¥ 25pg¥ vlwd o & 2 FLoA] &4t
DS Hol A dA=LE o] § Tt AAs T

ESh sdAAY AT E A AVIE VIsor 3 fdAdddel MIC
£ 7o E 3t AT A Sl 3ufellA 108i7FA] zfolE Ko
WAt HAE £ol7] Sl MICRs 384 Fogoz AAH oo g
s}

ARt o w7 ARgshs FAAE FAAY] Feh oAt Firel wel Fr
ado] ztolE Ho® Eekal, ¥ AFA o= sl essential aroma
oile] M=z tE oAl E FHAAT Fd s dHEhl dx, 537
rosemary oil liver cell, brain cell, kidney celld] 54& Yeh#] ¢S ¥
g ooty et G e doaE st a5 UpgradeAlZl+= ARl7]ds 7HA L QLo
2 AddgeA A5 35 ofHAMtR! S. iniae, E. tarda, V. ichthyoenteri
el oJst Al Aol Ay A Re €88 & s AlE JidgEnh &
St essential aroma oil A7, A3 BFE §3to] S5 IS wet A
o7 HEY, |AAE AFste] AXUALE ST = VAR ZHAAL 3l
i, AArkelfrel kAol FFme] ApolE AAsE IS AUY Y
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bromophenol®] ol% FFE &= F S A= AZ4ETMa et al, 2005;
Whitfield et al, 2002). & A7 oA QA ] thst 5435 F7kstr] 218 A8
¥ AEEAE AFe AAFF dg o= Fre] Frhe 7bsshARE AlXdle
A olFA = AR AL ey A aEla A delA o] xE= A
HaAdel= AMZ theFet mechanism®] 07 A XA ARt HEEA] A
Aol el Aztz g sjAsty] ofgd o] ok I¥EE B A At
dg] Agdoz o] g5 flEA thekdt Aol AaEojor 3 Row A
ZHE ), 5ol g o] EA YERd rosmary oils SATFIC] E3AIA

4 oAFe AEAAE in vivo HOZ et 532U bromophenol®
o] WigtE SAsto] MuAAE e oy Az ofye}t Fupridads JiA
[ [}

F 5 9lee TS AT o AAsEolel @ gow YA
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v.a &

S. iniae, E. tarda, V. ichthyoenteri += 2ol FA3 A gy W AL

g 25T FHIG KolES AUAA AL 4009 A9 AAE s A

o wE= Aolst] s AFgHAA = W ¥ A= FHARNE] A
AA e AT 2, @d e dde] Hu, A R FdEe o

Zwly 9l essential aroma o0il¢! jojoba oil, ginger oil, rosemary oil,
cypress oil& in vitro# o2 FHAEAAS dAsg o, QA FA oAFE Lo}
H7] flste] MEAREZE Y-S AAIsto], QAo FA4do] gl &4A diAA=

AT 5 Qe AE et gol wELh

1. essential oil®] A =& st Wsk= jojoba oil FdZL 3l
AARE 3F AME(iver, brain, kidney)ell FEg2 WstE FA &3, 23]H
A2 SAs 2= Zer Yyt 4 ol AlEZAASES
0.00066 £ L/mL&5%A cypress oilo] 7}g werew, 53] liver cell?}
kidney cellelA = AdgdelAlel A4 &al7 Yt SA0] = Zo= ye
prasy

J

o,

2. AHeAAl disc diffusion method®} VITEC 60 autoanalyzer®] 74 #
Y= FAAE A E FHadE Hehded 8% Hor Aolrh QY
giteo] 2 A essential 0il®] AFEFOZE AAWAHT AL Folal, &
A Fol A Hagorn adE U F das FHsHZ] 98t F 7HA

o] HhHo R FdlE AYE v uEASAT. S iniaes & A% QuinoloneAl Y,

rlr

ChloramphenicolAl¥d, ErythromycinAl¥, TetracyclineAld, SulfaseAdl 4,

AmingoglycosideAl¥, CephalosporinsAl¥, PenicillinAlg A, E. tardas} V.
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ichthyoenteri &+ Quinolone A, ChloramphenicolAl €, ErythromycinAl <
SulfaseAl¥, AmingoglycosideAl¥, CephalosporinsAl¥, PenicillinA] < oA
Y A4S Bou, T U 7He A §5F2 3ufjolA 108 7FA] Z|o]

£ Ho] IS AR VEFAE FEote] B4 se= MIC #t= 7IEo®E F

3. essential aroma oil®] I S. iniae$} E. tarda= rosemary oil¥}
cypress oilol|x @Az} 2u) 3| A oA A= go] A2 V. jchthyoenteri
+ rosemary oilolA E& FEolA AX|Fo] #EE o] Y wL I
R S3, cypress oil NI 40] A Mo, ginger oil> YN vt %] 3k
o] #FH AT} o] o] Ao Mgl o] essential oilo] 2] FFE] oW Aol

AL d o A Q= Ale® BEEH AT

mlo

m

kl
o

53] rosemary oil> AXe] ZAol ¢, FHHs IHaHset ass
UpgradeAl 7] A71d-& 7FA 3 glow, At gAA e &2 uido] 4714
%7 wlZoll S. iniae, E. tarda, V. ichthyoenteri 7+l A A A=Z A}
e Ao=E AmHET. & A A&sE 98 FrgAo]l =A o
Bt rosemary oils F3Fe &A1 A o7 A 2 A ol w7l i A
S aga Al A= ¥ s= AME FEo] okd dE FEolA o
AG7F o] mojopst Zlo g AZEEW  E 17} essential aroma oil2 9]
3 HAE] &+t vaccined] JNe] #2 Bt ¥7|E ek

ol

ofo
ol

L
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