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Abstract : Agastachis herba is so similar in use to herbs that it is called Korea Mint in the West.
Western herbs are commonly used as ingredients in cosmetics. However, in Korea, Agastachis herba is
primarily used as a medicinal herb. This study aims to compare the effectiveness of one cosmetic
ingredient with another cosmetic ingredient. Antioxidant, whitening, polyphenol, flavonoid, and
antibacterial experiments were conducted on lactobacillus, yeast ferments, essential oils, and floral
water using extracts from Agastachis herba. Antioxidants exhibited significant effects in all samples,
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while essential oils displayed the highest efficacy in terms of whitening, polyphenol content, and
antibacterial properties. Flavonoids exhibited the strongest effect in the 70% ethanol extract. The
essential oil had the most significant functional impact. However, it was confirmed that the fermented

products that underwent yeast fermentation with extracts were as effective as essential oils.

Keywords  Agastachis herba, Ferment, Antioxidant activity, Polyphenol, Antimicrobial

1. M B

¥ (Agastachis herba)> = ZYZ]of| AHjst
A Aot AER EET ] &t 134
HAWEQ Z3F(Agastachis herba)2] AFHZ
< A= ALY slEAY EEEC &3t
g 2JAE AeFe] siHEel fAbsr T1EfA
Jo]Ho = Korean Mintgt H27]% gt =
e v xRke] gtofgog wixRkRE HERAX A
O] do]7} oF 60~90cm Akolll, E7]= APY
For w7t v i, AFL °F 3~10mme]
ot o A 7= 9usial Aok H435 E o]
3!, T2 Qto] Hlo] itk &7 77 A
SAoln] Qlo] FAsty WArt e Ao] AE
ojt}y, k2 gro] Py A2 ot kst
237AFY] 75S FRAFIHA THEo] 'Y
stal wIAAR 4, HY, 56, TE, AE8RA,
A3 ASS 7A7%SHAl sk

ok 12 b

T

o)

N P

Tofol = Methyhlchavicol, Anethole,
Anisaldehyde, D-limonene, «,

B —pinene &
LepAE 9l

)

o]

Ao,

Table 1. Sample name list

Rosmarinic acid& $fs5t Aot I =
gt A7t Alg AYP=ET oy ar
o ]

FEyvon Yo FEARS 2T 52
AZG 5 GAFL ERE WS Agste] L
522 A $AAZ S 19T AREE]
2 olgae] B M 0US Pof WE A

52 15492 WROEHN AFol AYE &
A ofd Azst g £ Aol thoh W

21, M=

2 Ao AgE dx 2 ol AHHR
ZAog ZAAZX(JAYEONCHO. CO, KOREA)
A T & A2 Hskelen, gz Zast
F58 NEE AMgSigth TR ARSE
F91 Lactobacillus  plantarum(KCTC  3104)%}
Saccharomyces cerevisiae KCTC 7296)= "=
2+ AlE] (Korean Collection for Type Cultures,
KCTOMA &% w2 ZF o5 ARSIt
ot Table 1 SampleE9] ©]l&S IHs] &d

2 2

Sample full name

Simple name

Hot Water extract H
Lactobacillus plantarum Hot Water fermented product H(LP)
Saccharomyces cerevisiae Hot Water fermented product H(SO)
70% EtOH extract E
Lactobacillus plantarum 70% EtOH fermented product E(LP)
Saccharomyces cerevisiae 710% EtOH fermented product E(SC)
Essential oil E.O
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=Zz2

20goll ZH4 400mlE H7}ste] 70°CoA
5ot Water BatholA &2 X335t
eteFEES IF EY 20go 70% EtOH

400mlE H7Fste] 70°CollA 24A17F B9t Water

Bathol Al &5 Xadstqlct. 50| 8¢ & Wi
E o|gsto]1xt2 A# S, 0.2um paper filter2

oste] HF A4 FE=23 2 70% EtOH F

282 Azsty 5AAZ7]Ushin Lab Co., Ltd.)

[e) L
£ o|goto] FAUXE APl 248 Almz A
&5kt
2.3 =Yg YSEQ M=
I dase A8H WF+=  Lacrobacillus
plantarum(KCTC ~ 3100)8t  Saccharomyces

cerevisiae KCTC 7296) 2&o 2 HF WIg & A%
of AgotTt FAtdt ER JES 9Ie wiA=
A RGOl I €458 70% EtOH =
52 FEAXES 44 0.8%2 1 dF=
1.0x10° cfu/ml H=2 AEsH 30 + 1°ColA 72
A ZH5St 160rpm S 2 Shaking incubatore] BiQF
Stod 1AF2 0.2um paper filter2 o551 222
3500rpm o2 1087 YR 7| E o]8dtq S
HE 0.45um FA] BEHE o]gst HH T o
dtete] ZeF gANd HEEY 49 X UEES
A zst 52 AZX7|lshin Lab Co., Ltd.)E ©]
|oto] TENZE Yo 248 AB2 ARSI

tH1, 8, 12].

2.4, =¥SF Essential oil £&

Essential oil 3% Z](Lab Market)& ©]-&35}o
Essential oil &2 235ttt Z5 ZetATo|

B} HAg 3005 YolFa 27 Befade] 2
2 7k Ao eluls] WAl ade wa

i o1

AAE STE HHFY, WES] 255 120C= 3

AHEt ARES EYFth T20 B8 ¢

WA E 20C2 23 A Essential oilg &2

st 12 FEE mZloR w2 2| 2

A8 A22 AHSHH14, 15].

2.5. DPPH 2iC|Z 27 &Y 24
2,2-Diphenyl-1-picryhydrayl(DPPH)E  ©]&

slo] 2h 2o Z(free radical)Ql DPPH 47 24
S A5t £ulE = 28, I YR E9)
FAAZ BE 99.9% Methanol] g-3l5te] 1%
Lo A ARE FHlohy, I EO2 ¢ &
Hhiog  2&3le] ARESHAT.  DPPH(sigma-
Aldrich Co., USA)E 99.9% Methanolg ©]-&3f
0.lmM L2 3]435te] ALEst9th standard2
Ascorbic acid(sigma—Aldrich Co., USA)E 99.9%
Methanolel| 853l 5]4ste] AHgaH. Blank+
99.9% MethanolE AM&sIATE ZF A& 20ul&
0.lmM DPPH &9 180ul& &5t 2% Hu
200ul7t H=% 96 well plated] EF5tal 28H7]
2 96 well plate® Z#A 37T Incubatore] 3082
7+ wkgetn B FEA(Multiskan - GO,
51119200, Thermo)E ©]-&35to] 517nmolA 3%
L5 S35, 3, 191

=t

2.6. Tyrosinase A&l
Tyrosinase A3l A2 tyrosinase?} 7]4<I
L-DOPA(sigma—Aldrich Co., USA)9] 2tgo2

/5= Dopachromeg H[AH-S o]&5f A=Fst

M
a

HI

o] Z=A35F4tt. Mushroom tyrosinase(sigma—
Aldrich Co., USA) & 10X PBS (pH 7.0)

(Biosolution) 2. & &3}5}o] 2000units 2.2 A =35}
%t  L-DOPA(L-3,4-dihydroxyphenylalanine)
T 10X PBS (pH 7.0)2 6mM w2 35|45}to] AL
L5199t BE Almel  Arbutin(sigma—Aldrich
Co., USA), Ascorbic acid(sigma—Aldrich Co.,
USA)=  Pure water® -&35Fch 37C
Incubatorol| Al 2023+ ¥H-EAIZ1 & 96 Well plate
of 200ul¥ EFstal B3F FA (Multiskan GO,
51119200, Thermo)E ©]-&sko] 475nmellA &%
£ SHstadte, 211.

Tyrosinase inhibitory activity (%)
= {1 - (Cabsorbance 475nm T Dnbsorbance 475nm /
Aabsorbancc 475nm™ Babsorbancc 47ﬁnm)} X 100

AmE F7IoHA] R wkgAle] FHE:
(Tyrosinase(50ul) +PBS(850ul)+L~DOPA(50ul))
Tyrosinase2} 2HElRt SR R3] S35
(Tyrosinase(50ul) +PBS(850ul))

AN=E A7IRE 3ol S3%
(Tyrosinase(50ul) +PBS(850ul) +Sample(50ul) +
L-DOPA(50ul))

L-DOPAZ /oI FFS 9299l Fs
(Tyrosinase(50ul) +PBS(850ul)+Sample(50ul))

A

B
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2,7. & ELHE S 24

Folin-Ciocalteu ®¥-& o]-gsto] Zae] MEE
o] ZYufl= IS S BRE NEE 55/
42 goste] 1% w2 ARSI Gallic
acid(sigma—Aldrich Co., USA) 10mg= 374
10mlz2 g3let & 5]A435l&tt. 2N Folin—Ciocalteu

reagent(sigma—Aldrich Co., USA)E SH7HS< &
ot IN FE2  EolEr. eI EE
(NayCOs, sigma—Aldrich Co., USA)T SR/RTE
&ofiste] 10% == FtEolEth ZF Al=E 20ul
£ 10% SAUES 80ul E95ty 687F 420
HESAAETE 12138 IN Folin—Ciocalteu reagent
100ul =3tslF1 A4 1A FREAIAE
ot ¥ES AI71 & 96 Well plateo]] 200ul& &3}
I B3 A (Multiskan GO, 51119200,
Thermo)E ©l§sty 765nmeolA SF=E =74
2 Gallic acid & ¥ §3& o=z HEA4ALS &
Hsigon), Agionny Feis gae ot
Act. RS mg/go 2 UERHATHY, 9, 201

MY

2.8. £ SlEL0|E g B4

EtH co]E 32 Rutin hydrate(sigma-
Aldrich Co., USA) 10mg= 70% EtOH 10ml=2
L35t & S|4t 99.9% Methanol &3A]71
Al® 20ul®} 99.9% Methanol2 £3JAZ1 10%
aluminum nitrate(sigma—Aldrich Co., USA) 20ul,
IM Potassium acetate(YAKURI Pure chemical)
20uE 2% & F o7t ImlPt HEE 99.9%
MethanolE ¥o]FQltt. 4083F A-L2ofA] ¥EgA|
AZE 75 A7l 3 96 Well plateol] 200ul¥d &
Fol BE3FFEA/(Multiskan - GO, 51119200,
Thermo)E ©]83sty 415nmoA SF=E 53
Z Rutin hydrate 5= ¥ $3& oz HIFHES
2Zstg o, HAFHCRRE EdtE ot e
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2,9, &y MY 2N
ZoF MESY A 242 19l Staphyloccocus
aureus, Candida  albicans,  Pseudomonas

aeruginosa, Escherichia coli 4%9] & t23 &
APHE ol8ste] AdES st 459 A2
Z4Zko] aAEfzle] HA =S s Floll Paper
discE i 9l &35t Paper disc 9ol &
A& 20ulE golFit}. Positive control® EJEZ]
A& AHESEAL, Negative control2 99.9%
Methanol& AH&SHATE. Staphyloccocus aureus,
Candida albicans, Pseudomonas aeruginosa= 3
0C Incubatoroll Xl Escherichia colf= 37T
Incubatoro|A] 24X|7+& wieFsiE=tH10, 17].

MY

2.10. HPLCE 0|8%t E2|HlE 24

o MEEY ZEHE 248 ¥d HPLCE
olgste] st RE  ABRE  99.9%
Methanol(HPLC Grade)®2 &35ttt & =&
E, 48828 1000ppm & =1, Essential oild}
Floral watere 107'2 3]435te] AZS TEQTH
Zads EEEZ Gallic acid®} Rutin hydrateE
ARGt ARS dstel e, HPLC 24202
Table 2 ¢} 2t} 4] ARG I3 55, 48
=2 0.45um filter2 ofi}slo] ARESHFATHS, 13].

2.1, SAIXa

RE ASEL TUAS 2AA =P o7 39]
ghESte] dojxl AY FEE Exel(Microsoft
Office)E ol&sty Hddt TFHEAE Alloto
Z} A3ke} HLPC A= Labsolutions(Shimadzu)
2 7-ZAMESE] Figure Ao WeErU T

Table 2. Condition of HPLC analysis for polyphenol

Instrument

Column

Flow rate

Injection Volume
Detector

Column temperature
Mobile phase

LC-2050C (SHIMADZU, Japan)
ACE 5 C18(150 X 4.6 mm)
0.7 mL / min

10ul

UV Detector(280nm)

30C

0.1% Acetic acid in Methanol
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= >x =
3.1, DPPH 2iC|Z 47 &d 24

DPPHE= X7 E+=

A =
FAE o}

Hir

QAN B4 2ol ot 27 2oz
S5 AIE 4= girHiel. Zeke] AE52] DPPH

gz 427 24 24 4y Fig. 19F #rh
Positive controlQl VitC 100ppm, 50ppm, 25ppm,
12.5ppm, Oppm(Blank) 9] sk oA &tz &A%
o] 88.92+0.18%, 54.36+1.73%, 25.58+0.61%,
11.87+0.47%, 0% < wW HE 87.16+£0.27%,
H(LP)+= 86.87+0.23%, H(SC)= 86.36+0.25%,
E+= 86.37+0.24%, E(IP)E= 86.91+£0.19%,
E(SC)= 87.25+0.28%, Essential oile] {IoHo]

88.30+0.75%, E.O= 0.1 BZolA 76.18+
0.63%= Uepgtt =g 4, e SFEE7

o5 4ot waEo| DPPH oz A7se
VitC 100ppm ‘= HSE 2758 RS &

=
% gsiet.

DPPH RADICAL SCAVENGING ACTIVITY{:)
OO,

E

g

a

L I
2 o o
O &7
o _\_-!I‘- _\_&\

48

20°%,

o+

N
&5

Fig. 1.

—

DPPH radical scavenging activity of
Agastachis  herba extract,
product, essential oil and
(VitQ).

g.
fermented
standard

3.2. Tyrosinase X3&ff &M EAM

Wekd o] A A AL TS 2ol 1

T ST HET

2ol Wby e FaAAY w2 A

Hog AFET it Tyrosinase T A JA 8%
7}, tyrosinase glycosylation A &5 7L,
c—kit A3 &5 7} 121 melanosome transfer
Adl a5 B S A 2 & 4 deH 1 F
tyrosinase A B4 W7PHE  L-tyrosine©]
L-3,4- dihydroxyphenylananine (L-DOPA)E A
4 DOPA quinone® 2 ASlE]= 3142 M4 vt

€ &5 A7k tyrosinase 49 S A

=1

85

=] - = = =]l 1=
ote A& 45k

11—
5] o
g4

Hol7] wZo] o] = w4
Br7tsted w$ f-8strt21]. T of
FAe B2 487 Rosmarinic acid= Z8|H&=
SRR Tyrosinase 94 &4 9 mHojs g3}
7} B EQeH2]. kel MEE9] Tyrosinase #
s &4 B4 A Fig. 29 2t Standard2
Arubtin 100ppm3} Vit C 1000ppm, 100ppm &
T2 ARgstETh 1 FolA Vie C 1000ppme]
32.89+0.41%%2 7V =2 Tyrosinase 3l &4
o] Yehgtt. Arubtin 100ppm¥} Vit C 100ppm®]
e 247} 1.44+0.20%, 4.10+0.86%= LFeRgTh,
BE FolA 7 =2 Tyrosinase A5 &/do] 1t
Bt AL EO gdoz 2419+0.28%7F LR
t}. o2& E(SO), EMLP)= Z+Zt 22.98+4.2%,
20.14+4.94%, 19.25+4.27%= 70% EtOHE ©]
&5 MESo] Ao 240] =A HEtHTh o
H(SO), H(LP), H+= 17.46+3.88%,
14.58+3.92%, 13.12+3.59%=2 Uehgtt. 21
E.O 107" S|4 10.46+3.67%2 71 AE F
Al Fgo] @A vetgot. 29E HY HaE
o] FE2EHTt Ao o] hFEE =A = A
ly et Saccharomyces cerevisiae 3
= Aofl&o] ME Fo 7Y =9d EO ¥
FHAY A 2L} vt Adfgo] T

12 rlo e w2

TYROSINASE INHIBITORY ACTIVITY( %)

20% . i
oG O %

Fig. 2. Tyrosinase inhibitory activity of Agastachis
herba extract, fermented product, essential
oil and standards(Arbutin, Vit C).
3.3. £ Sdhls 2 2M
H=4ke WA et £47](-OH)E 2, of
HE 24 2eE et B, obridt, A
A 53 oAE2 Aoz AdE]o] JoH20]. F
EduE 2 4EHA] 582 7Rte R 45t
= o R o] =55 PiITt 5o o4
Sttt S ou|sict2]. geke] MEES F 237
_ﬁ-ﬂlr— A A

= &% B4 Ay Fig. 3% . Standard =

| = el

=
=
A

=
=]
= 4
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rol

Gallic acidE 100ppm, 50ppm, 25ppm, 12.5ppm.
Oppm(Blank) =2 ALFH 1S 4ste] =
ZeulE o 245 oilth &% A% A
E.O Qo)A 8417+3711mg/gC & JFeFo] 714
=%, o2 EC), EolAl 6192+2689mg/g.
5124+2223mg/go = YEElth 1831 H(SO),
E(LP), H, H(LP)+= 22t 4933+2139mg/g, 4685
+2033mg/g, 3770+ 1635mg/g, 3437+ 1490mg/g
zoz glgo] LRIt sbg e daks sha
E.O 107! 348 410+214mg/go 2 LrERTh
MEES HW}E W Lacrobacillus plantarum=
TEg MEES FEEEY T EdHs ol
S &EAY 4 AU, Saccharomyces
cerevisiae= ‘*;@' AESS FE2HY F &Y

2 A 5 A9

oyl 3
& 4

& E ST
Fig. 3. Total polyphenol concentration —of

Agastachis  herba fermented

product, essential oil.

extract,

Aste] FAZ, FHtol=ia
A QUoH18]. Aot lt‘_—‘.‘a w, R
2709 &4 370E FAE C6-C3-C69] 7] &
z sfgE=E Agste okt hydroxyl7]2

anthocyanidins, flavones, ﬂavanones Jflavonols,
isoflavonoids, catechins 522 ERFEcH20]. &
ol AEES) F Eeppiolc @ w4 A
Fig. 49} Zth Standard® Rutin  hydrateZS
100ppm, 50ppm, 25ppm, 12.5ppm, Oppm(Blank)
SER A4 JAnE A4et] § Behuiols
% AL ol W 249 A7 ol
494.72434.04mg/g 0 2 SreFo] 71AF =9k, oS
2 ESO%  EWPelA  300.11+23.17mg/g,
294.28+26.54mg/g o & 2 Zpol= gtk 181
H(SC), H, H(LP):= 183.44+9.02mg/g, 172.36%

Journal of the Korean Applied Science and Technology

6.23mg/g, 158.02+18.16mg/g2 2 H(SC)7} &=
Hlo|t Stefo] § 27} it AL o4 9lgith
EO 993 EO 107" sAHoME= 120.54+
12.87Tmg/g, 92.26+3.35mg/go 2 TE FEET
MEEHTHE Te Behniol= gugol thgith

TOTAL FLAVONOID COMCENTRATION (MG/G)

400
oo I I I
3 =S-SR~
+ & 4 & & Sy
{"u
Fig. 4. Total  flavonoid  concentration  of
Agastachis  herba extract, fermented
product, essential oil.
3.5, &8 M 2AM
Staphyloccocus — aureus, Candida  albicans,

Pseudomonas aeruginosa, Escherichia coli 4%2]
& o] &5to] TIFo] MEEO] FtFE AY FHA
23} ofdl Fig. 59 2rf. F2ET WaBoIAL
o] TEER] Xttt SEA|9F Positive control?l
Tea tree oil¥} B]wWalHS W) E.ONA Escherichia
coli, Staphyloccocus aureus, Candida albicans®l
i FatElo]l  WEEUY.  Pseudomonas
aeruginosa w5+= Positive control$l Tea tree oil
I EO & o @ateo] & =] golrh

S. aureus

E. coli

P. aeruginosa C. albicans
Fig. 5. Antimicrobial test results of Agastachis
herba essential oil and tea tree oil
(Positive control).
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3.6. HPLCE 0|&8% ZEZ|HlE 24

54 42 odet oA TdsE= 282
TR HAE Wolsolg= AEE 7hA 244t
59 AAE F45t] YD 24 AT
O LA QoH16]. Standard®  Gallic acid¥}
Rutin  hydrate 100ppm®| %2 AR5}k
Chromatogram-= &<lst$ic}. Standarde] HPLC
Ait= ol Fig. 69 2t =Fo] MEE2] HPLC
A= Fig. 7, Fig. 8, Fig. 99} 2o} StandardQl
Gallic acid®} Rutin hydrate®] Retention time¥}t
PeakS 71&o 2 &5 98E E.O09 Retention
timeZ} PeakE WSttt ofgff Table 3= RE
AEZ37} Standard®] Retention timeS UERHTE
Standard®} =& MEZ 9] Retetion times H| RS
o) Standard®t FEEI LYEES A9 AFtat
Peak?7} €X]311, E.O& Peak= FAIFAIRE AJZH
o] 2F 0.1min AE2] 2F7to] ztol7} Wt} 1 ol
= o]5AFS 0.1% acetic acid in methanol& A&
519!, Standard®} F2&, TEES IAGEQ
EAAZES 99.9% methanolo] =7 wi&o]
22 AP 2 4 U BAGEIS E.OE
99.9% methanololl FAsiA ARSFICt  TEiA
Standard$} MEE9] A4 Aol&2 SRR A7 2t
o7} e Ar Hth FAAcR HE AE U
EdH=S FFot o= A4S HPLC &4&
ol gelgt 4= ATt

2\
|'II/ .Ill'u
| |

B o

S00
' ' Gallic acid
oo 25 5.0 TS 100
12
e Rutin hydrate
so | |
|I |
o I'\.I -
o0 '\Qs 5.0 7.5 10.0
Fig. 6. HPLC  chromatogram of  standard
compounds Gallic acid and Rutin
hydrate.

m
|
I

s.0 7.5 0.0

W

L[]

|

I|
o A=
Fig. 7. HPLC chromatogram of Agastachis herba
hot water extract and fermented product.

\
II
EL-"-".% I II
| | E
coo [ ]
T T
= £ =
- ESR0N -
D-D . | =5 | E=Na ] .5 10.C
=
s ]
) E(LP)
s
= = =
o = = -
i == == — e
=
1=
s
100a | | E(SC)
| |
o '. |
E : =
o} — e — —
ola = — = =

Fig. 8. HPLC chromatogram of Agastachis herba
70% EtOH extract and fermented product.

4000
=\

000
2000 | O
o=
=
=
1000 | EE
2
. 2 g5 - =E
o— el || ) e S =
oo 25 5.0 7.5 10.0

Fig. 9. HPLC chromatogram of Agastachis herba
essential oil.
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Table 3. Average retention time of Agastachis herba extract, fermented product, essential oil,

Floral water and Gallic acid, Rutin hydrate

Name

O

H

H(LP)

H(SO)

E

E(LP)

E(SO)

Gallic acid
Rutin hydrate

Average retention time (min)
3.085+0.101

2.352+0.002

2.345+0.006

2.342+0.010

2.287+0.007

2.287+0

2.286+0

2.340+0.011

2.307+0.008

ode IR e, 43ET, 19, 1E,
s, 55, A7 59 A=E
AHgSEA]RE follA= slHE wWol
AUt 1A A mFA o] opd HFo] FEF
I e ES PEEAAEA AYBAATE I
ShleH2].
d4=9}F 70% EtOH &3}
o 7y7yol FEEE fA
?F F7 Lactobacillus plantarum™ G2°] St
23291 Saccharomyces cerevisiaes Tasto] &g
=2 WSSt 193 ARFE7IE ol-85t
EOE ¥o] €2 HAEEE 71545 vush] ¢
Slo] atst Agel DPPH 2tz 47 &4 Ad
3} nj# Aol Tyrosinase B4 A3l A, 224
=i St ol E0| o 54 Ad, I A9
npzete 2 HPLCE o|-8¢ e o<l A8E
Y5kt

ZFol Z+ AHZE7 DPPH =2tz 47 &4
Wrket AT VieC 100ppm< o 88,9202 TE
MEE°] 86%7t Hol =2 4tet axrt SISl
Tyrosinase &4 A& &gt Adt VitC
1000ppm¥ o 32.89%= 7V =2 Tyrosinase &
A Asee 24.19%2 E.Oo|tt. th2 MEEL
Tyrosinase &/ #|sf&o] @2 7 ofyA|Th Hlo]
HE BH FEEHT TEEA ¥ 2 &4 A

sfeol Uitk e gl & 5 A3 E2Hs

==

o EStEolE o 54 23 E2Hs2 EO

ok O AESE Pgo] e FA1E ok E
o} E(LD), ESOSIA Eejnls o] it

LESS
Saccharomyces cerevisiae= WA MESE L5
Edles ol =ol AL 21 & & A
EdtH L o|Ex= E7F 494.72mg/go 2 7H wWe
dFe ZHAAL Al HiAlA o HolHE B
ZetHlo]= E9F E(LP), ESOOlA &2 Zat

Hiolt &S gl & 4= Ik 18| &+
2 715t A1} Positive control] Tea tree oild}
AEZ2ES B uHS o E.ONAMT Staphyloccocus
aureus, Candida  albicans,  Pseudomonas
aeruginosa, Escherichia coli 452 ol 3 o]
AL mxgo 2 HPLCE Z8d=S &9l
3t A3} Retention time©] 2.2~3.2 min Alo] RE
BEANA EdmEe] TEEAT 2 I3Fo] A
EE9 71543E vlus] 2 23 EO7F S8t
o|EE AlQlstal BE HolA 7P HolwTh
ol AFE SollA ZFo] heRA Hat ofuat
715730l 2 FLAAME A=Y T
ot 43 w2 5502 oy FTH FFEALA
2 &8 71s40] & E.OE SHFEAAE AR
St AT FEot= At 4a, FEHE &
o] uf-¢ AFFo]7] wEo] ofH AlEo] LFS
g djof] E(SO)E AMgdh= Aol FEEET 4t
3} nw 59 7)54dS 9 =
A7V £S5 AR HAr
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Zefet S4AILINC30)0] A7) Qg
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