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ABSTRACT

Several solvent extracts were prepared from plants collected in Cheju island, and
evaluated to find biological activities related to cosmetics.

Among the extracts examined., the chloroform fraction of Phytolacea esculenta
exhibited very strong inhibition of tyrosinase activities. Phytolacea esculenta showed
higher activities than kojic acid. The 1Cso for Phytolacea esculenta and kojic acid
were 15ug/ml and 37ug/ml, respectively.

The results of free radical scavenging experiments showed that scavenging
activities of methanol fractions of Cinnamomum camphora (SCsy : 33ug/ml),
Eriobotrya japonica (SCsy : 30wg/ml), Achyranthes japonica (SCsyp : 25ug/ml),
Lespedeza bicolor (SC50 : 30ug/ml), Artemisia princeps (SC50 : 27ug/ml) were
comparable to those of butylated hydroxoytoluene (SCso : 50ue/ml) and ascorbic
acid (SCso : 22ug/ml).

No significant activity of anti-inflammation, however, was found for all of the
extracts except Lespedeza bicolor, which showed rather slight activities.

Methanol extracts of Actinidia deliciosa (500 wg/ml: 7mm) and Isodon inflexus (
500 wg/ml: 9mm) showed relatively higher activities for the inhibition of Gram-positive
bacterial growth than other samples. Actinidia deliciosa also showed higher activities

in Gram-negative anti-bacterial screening.
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Figure 1. Structure of skin.

A &3A e v 859 F& AUF LS 48 JHA7 Aed Erol A1)

o] Z(tyrosinase) ) &4 AsiA] /Mol 743 @ol o] & x Ut gurHoz @&
B2 52 ARAY WAUES F2 F/AAZ ERHAT AAE ol 2 A 9
Z 859 (active site) o]l EF = A& Tl o2 BHolE(chelate) HE R
2 AEHA ELAAAZE kojic acid7t FESF Hol Ak F WAL gho] 2 A o]
29 §4AH G 7l FY o] Aoy Feol 2 AHYolENHE F =7t F8A
4 e Feolth dEAHA EZ 2 & YA 55221 arbutine] FF35 0] A

_4_



et T zt 4 4 Corneum
%] Hair vhol A 4 oy $-93# Lucidum
EU AN &) #& Glanulosum
7}418 Spinosum
% 2} & Germinatium

4o

5T #54% Papillary Layer

71 &4} Sebaceous gland\

£l 4 &< Pili Muscle
-
H 3] Epidermis

> 3 Dermis
- -14# Reticular Layer

< AEEES

> Subcutaneous Ti
&3 4% Elastic Fiber > e

t)-Tol] Hair follicle

o ' Nl | 3™ Vein
Y1 %4 Papilla ¥ % 48 Motor Nerve
%74l 7 < 4 Sweat Gland
Sensory Nerve 3}ii| 4 & Pacini Corpuscle

Figure 1. Structure of skin.
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Figure 2. The structure of tyrosinase and its inhibitors.
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Figure 3. The mechanism of skin aging.
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Figure 5. The mechanism of strand breakage in hyaluronic acid( I).
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o 3%E Z8ste ALAHA &7 FAE Kol AA, g A= A7
Hlm7h ¢k S el meA A7 BHAAM FAHeE 990 A7) 98
Ae d g a7% A7e =9 2 #43 297 298 Roln]

Yek ook daax AAE i BHS S7hA 2 ok A4
2 ol &% MY FAEY 82 A AFH AAHAR AFS EEd] T
G T A&l obd B BHE Ad HJEE B FE Wl F

T 7HEEEo] B el floh

ATFANME olald Al 870 23 HAESEHFH M2 AJ8Y 22
< &2 FE& W ol JEE B F 98 Jtsd e #lstd. ¥ &7
FNEY NxAs2 &8st Wl 2 FFHo Ut
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. s 2 Ay

1. X2 & 7|7]

2do AHEE o AIRES HH A5t ALR5HH I, methanol. ethylacetate,
chloroform & F& &M &2 MerckAt A F9 15 AlFE FAstA ¢ A&t}

Tyrosinase A sl &4 A3 A8 H tyrosinase= mushroomoll Al F&3 RS A}
&SR L(SIGMA, USA), &4st &4 23 Al AH&& 1.1-diphyenyl-2-picrilhydrazyl
(DPPH)2 AldrichAH(USA) ol A #<]i38te] AM&3H% o} Hyaluronidase A s &4 A4
o)l A& ¥ hyaluronidase= bovine testesel A %3 RS A& A I, tyrosine.
hyaluronic acid? @74 25 SigmaclA #3te Al&a Gt FFH o84 #
(8N I 7% E Coli DH5e )& AF A58 AFNsy AE2sn 19
g 22 HH 2 E Ao A

T4 84 Fast 84 23 A AHE S A9 233 %A (UV-visible spectrophptpmeter)
i Hewlett Packard 8453& Al&3tA . &2 4 X(shaking water bath) = F4]3]A}
el o] HB-2058WM A F& AHE3tth. Aspirator. rotary vacuum evaperatorst digital
water bathe Eyela®) A-3S. N-N¢} SB-651€ A& vacuum freezer dryer &= Heto FD 1.0&
AHEStE T S 88 33 Al ALEF G F 7 (steam sterilizer) & KUK JE
KAC-080& AM&3R3L. viF7](shaking incubator) 2t Al Eu) 7] (cell-culture
incubator) = F43]AF E419] JS SKI 10003 JS IN 180 system& A&t}

2. AUy

1) #2184 2489 &

Aol AR A7 ARELS lke¥ AATA ARo] Mo} o] EA L A AsY

_14_



3ol Zdde s FdA dxAzid @ dzxd AEEe Z2A 3yt
methanol 2Ll @3 157U o4 @ 4o B#sld o} AspiratorE o] & Y A&
ML FZEL rotary evaporator® st Al £ujE ZuAl7l Foll vacuum
freezer dryer2 € UXRAIA 4C J&F Bidshdr AL&stdt).

deiggddyol ol &H ABEENNY FEEE A8 £Ao g 28 F5HA
o}

cut
MeOH (2L)

residue Sprero e

—3
solvent evaperation

| |

EtOAcS residue

|

res:due§
(Methanol2 8l)

Scheme 1. Flow chart for the extaction of the samples.

2) ulwig s ZAH( Assay for tyrosinase inhibition activity )
Tyrosinase QA &+ dopachrome W& ol &8t UV/VIS spectrophotometry 2 &
Batg k™ 50u 9 MeOH £ 22 7+ 29 A& (Img/mL) &AL 100 unit/mL

mushroom tvrosinase (Sigma Chemical Co). 0.1M potassium phosphate bufferel 4



ne

)
ro

< 5 108 37CY sz dldgd F 200mMe L-tyvrosine( 10 ul) & #7hsh
T oA} 1087 37CAAM vhGF F 475nmoA M EHEE 2 Heta w o Ao FAE
o o]l 2 JAHE FEE HAUT ol AHES ¥FF A= Hewlett Packard 5403&
o] 835ttt Tyrosinase A B =+ thF3 2ol FP st

Tyrosinase inhibition (%) = ( (D-—-C)—(B—A)) /(D—C) x 10

ASH B 27t AEE M 89 g A3 $o) RS0, (9 D 22
ANBE ¥A e 8A(71E 8o MY AF Fo FBREoT

3) sHbslstA o] =4 (Assay for free radical scavenging activity)

gislgd A2 DPPHAE & ol 83ta] A18 9 radical £2H &8#E %3 8t Blois
Mg #8539 DPPHE B2 AF4 g Yehiln 332U 24 549 radical
2 radical AAY vlAA S} g <P 29 radical2 EAMFS. DPPHE
517nmell A Adl F48 Uiy 8999 517nmol A F47F ol ahepA
DPPHY 89 F=+ 894 (4, tocopherol &+ flavonoid 52 phenold st £ 9
gz g ok

0.2mM DPPH(Aldrich) slg&& &9 05mLol o8 559 A8 g 94 ImL
g A7t A& g8 A2 1087 #A F517TmmelA F329 348 53¢
th A8 9 #AF 9 A& radical &7 8/ (scvenging activity, SCs) &2 E A3}
W SC:& DPPHY %7} 50% #isted g Alg9 $52 vepdo,

4) d94Z=4a7 ZA(Hyaluronidase activity inhibition assay)

Hyaluronidase & #) & %= Rooster Combol A @4 & N-acetylglucosamined 4¥-&
2PPEAR 2FFo=H AYP

0.1M acetate buffer(pH 3.5 =<1 hyaluronidase (7,900 unit/mL) ¢l 50u & 204l

_16_



of +& A& &A0mg/mLit @A ER}AIZ F 37C water batholl A 2087 wi &
14t 2 F#&& Aol methanold @31 37C water bathefl A 2 )
ot ok ol hvalurcnidase® &4 & & 1256mM4Y CaCl: 100l & @7 H7}sto
wioral @k Ca' o @4 8HE hyaluronidasel= 0.1M acetate buffer (pH 3.5)0] %l

hyaluronic acid (12mg/5mL) 250l & A 7Fste thA] water batholl A 4087+ vl & A

(lot

Z1ch 04N sodium hydroxide 100ut 2+ 0.4M potassium tetraborate 100w & ¥-&
gEol A7tstd & watet batholl A 3R vl Al & FAAZH o A1 v
o dimethyaminobenzaldehyde €% 3mL(4g® p-dimethyaminebenzaldehyde® 350mL < 100%
acetic acid9} 10N hydrochloric acid 50mLe] EgH) & ¥ EFEo H7e ¥ 37°C water
bathell A 2082t wigd ¥ £FFEAE ol &t 585nmoll A #3stoh

Asl vl ALES GSF o] stch

Hyaluronidase Inhibition(%) = {((ODc¢—O0Ds)/0Dc) x 100

o 714 ODc(optical density)= HZEZS 385nmolAd el ODolxx ODse AE9
585nmell A1 ¢} OD ol o,

5) 4724 4 (Anti-bacterial assay)

F2d¢ 4 AEE U F48Y FFYUS 57 20 +4 A4F 0] 80mm<
discE 2 HE 271 (10psi. 116C, 20min) ol A &3] H# Aot Bottom agare beef
extract 5g. NaCl 5g. peptone 10g. agar 1.5% & 3& &&= 1000m o) E3tall 2t
71& ol 83 FAIZ F A&t & &M A= bottom agaro| A agarg ¥A ¥
31 vl sty h 2 8o (methanol. ethylacetate. chlorororm)oll %<1 Al & 58 micropipette
g ol g8ty 30wy st AFRAAH.

HEAID Al@ RS FHstY SmLe §FWMAE ¥2 ¥ 7bEs AFAI0 A E
Moz 60CollA B 400u o B8 FE S FHF(Staphylococus aures) & A7t st

L —=
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st FHE bottom agar plated] FH#AI WFAHG o)l gsto] My YT
& streakingst il streaked bottom agar plate® 37°C 2 7]o A} 24217k vl 2l
@ol 2 AAREE SIHT o2 HE GAEY FALCHTH colony S By WF
Aoz Fotod AP e FuA HEAFIZ 37CY shaking incubatorol A 244]
gt ol FA widE #2 £FFEAE o) &8t 600nmol N FBE 10D
7h =8 AT 2 o] guigAS o] 100 2 A st AL R E
Coli DH5Se ¢ = o9} 2& Aol 9t dd Fo Fufgd S AUt

o 8Y AFL2 olFA Aol #& o] &all mAwhA] (bottom agar) 10mLel 100
ul ® F7hst vortexAl T ¥ petri disholl @ Z2AF F 2 oo % 3% A8 S
ol =24 discE §ol % £do] £2Hx ¢ Gujv @ste AZAID discd
=3 v gAsH
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1. A2 F&

Aol AHEE AEE FAA HYFE, B9 ¢4 AT ¥, @AY 2L 100%
methanolol A F& 3t 9431, 80% methanol& ©l &8t Scheme 19 =M g 22
stod A&kt o] MBES AR EHL A7 S ARAIZ Folls 2ato] opd
At Z2e 22 7t 97T 21 AL oAl methanolE &3 A7) 123} 5 oW 80%
methanol& ©1 &8t 22 AEE FollM GAFE 9 $YZL AT} @
o & stAl =2 Atk WA ol 5 F AP methanolo] & EE T H A
Atgstath olE 8l ET & AR5 @A) Adxvt ¢d Ao oo @}
AU, 23 23 8ol S ALY gREoz Az

methanolol &) #Z& Axd Al 85 & thA] ethylacetate S o] 83t B R Rl
FHall AxA713 FELS oA chloroformell XA X AXRAIA 7 AP AFRsFY
=d 7 Erolel e SAEst PSR R, Yol FFAH AHAME ABY A=

2R Addsted okt FAZ AU

2. D|Ysat

AHEE W' AIEEY miaz 4R @& oS B287] 9549 methanol =

ethylacetate . chloroform %. residue 29 tyrosinase activity 9 inhibitiong 23
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AT FEEES 44 FEE00 A A PG st HFAR L FHP 1
A= Table 1o =83} st o

Tyrosinase inhibition A3} sample& H7tetA] %2 W&, enzvme?t sample©} &
oAE WA &N FZE A& 1002 EE o8t FAHM £47 L4542
tyrosinase inhibition A7} $-+g Zfold},

Table 12 7+ A|2 &9 tyrosinase inhibition A& T3 & Aolt} 4} N85S
Al atelle] 24 2EE HHEAM 52 84 AA A2 E YERY AEE ddey. 7t
TESFF T IS RS AAI A A AY BFGLE TFE A ol
Mg £Ae 4d A7 AAE2H Yol F7lo 93 23 Aol LR
Ao2 Bddn} o] oA B, Ao ALY AIBE R & 577} Bo]
A B oy, A8 F ¥l 9 chloroform oM+ tyrosinase 4 A7 A U
Bhuia oot oA zbel g #el o chloroform 39 ICx#e F3t7] 9latad Alg =
%ol @& inhibitiong F¥3stHch 2 A= Figure 83 Figure 9ol YERA Y 3 7]
& WEAR kojic acid® ¥l 3te] Table 20 2 <kslAt},
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Table 1. Inhibition of tyrosinase activity by solvent fractions from plants.

(249:%)
Al B F R MeOH% | EtOAc®: CHCl; residue®

N (Pte;;,;'m /:a}quil'num) 41l 473 0.66 5.78
(Cfnnamimz:; c?mphora) 343 3.39 1.45 0.22
( Comf‘?e]ffja %jomgmunjs) 3.57 -1.91 4.27 1.39
(G)fnostfma penstjphy//um) 3.51 ~0.83 9.47 5.84
( Tetragt;%ia 8zgfaetrazz;onalJ'des) ~2.97 1.92 2.57 4.25
(Erio[‘)j(])trya Jé;njrom'ra) 5.71 7.04 8.42 6.5
([s%}don i)ﬁ;}uy ~5.87 L75 4.91 2.46
(A chyﬁant}is jefom’ca) 3.92 -1.45 6.23 0.54
( Les):}edeza bi?o/or) 0.08 3.17 1.88 4.07
( Artemfsff princeps) 3.27 "2.55 -0.24 1.94
© & (Akebia quinta) -5.67 2.89 235 -0.54
(Ph;}t;}:ff :]Lc:ulge%n ta) 3.44 -2.88 -1.64 3.51
(Phy t:}ai]c-f‘ ii}]en ta) 0.08 14.47 98.2 13.91
(Thujaéo:?entaljs) 1.33 458 441 5.06
( Gardeniaxljimfnoides) 7.23 0.34 4.25 -0.49
(A ct}'nidza'; ie]fciosa ) 3.2 5.26 3.24 2.28
(Humfﬁ} j‘iinwus ) 2.41 -1.32 6.55 -0.64
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Inhibition(%)
|

V10" 20" 30" 40 ' 50

Concentration{(ug/m2)

Figure 8. Inhibition of tyrosinase activity by the chloroform extract of Phytolacca
esculenta root(IC50 value! is 15ug/ml).

o
(-3

o
©»

Absorbance(AU)
(=3
>

01

20 0 w w0 400 450 500 50 6
m A, B : Sample9d w&A 3} 3o EFE 2 . Wavelength(nm)
=C. D : Control® W#&H3} ¥9 FF= max = 475m

Figure 9. Tyrosinase inhibition effect of chloroform extract of Phytolacca esculents
root( Concentration was 15ug/ml).
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Table 2. Inhibition of tyrosinase activity by chloroform extract of the Phytolacca
esculenta root.

(29 : %)
Al B2 & H tyrosinase inhibition(ICsp.ce/ ml)
Ahe] F el (CHCly) 15
! kojic acid 37

Table 2 71& AEZHI v A ¢} vlwste] debd Ao2H O gdol lojA 4o
Aoz wA vtz ok ol AT ¥a 9 chloroformZ A melanin 4 &
sk tyrosinase E49 848 Adfiste H&ol Yde A2 F3Z0] Ho thin layer
chromatography & ©] &3t Hejatch 12 1 flash column chromatography & ©] &
A R F oAl tyrosinase inhibition activity testE 4 A)stH o}

80% MeOH F&& 7.772g % 4.105g< chloroform 100mol %<1 F 24A1+ &<
AWAIA A} stk A T02med H Aol AX A3] 85=517]71 ol2ig o Ao
A AL vialoll 28t A@ole AT Al 535+ 51ime] sampleS AolA AHE:
At o1 sampleg o %A F A= AL F Y methanol2 %AF TLCE &3
column chromatographyoll B a& HHEF olF4o] MeOH/CHCL (1:3) vl &9 &
B8 dUsA. 7HE AR o1 FFA MeOH/CHCI3 (1:3) vl &9 E38&
"} & A}83t4 flash column chromatography (72 2.5em x Zo] 20am) & A7 874
9 fraction AL vkA %ol columnl ol Foldde ¥HEEE methanolE o152
2 AHEst dojd methanol fraction® & 9709 fractiong& €& + AA. o F
fraction ©2 TLC&NA spote]l YetUA gkol A4S & & AU ¥ A F87A
9 fractions 2 tyrosinase 84 24d€ sttt 2 Z 3 E Figure 10. 11. 129} Table 3¢
el st At

2d 23 Table 3oM BRAF& A A7 2, 3 fractionl A ICy #& 78



2 ATt Fraction &&= columne S8 yes £ANRE ¥
Aol 2 R sigo] Hr}
Table 3914 2] ICs @t Table 29 EFEQ 4

Bl
2k QA kojic acid = 2 FAE Yl U4, EF

[Co RO A oA

A FHET =5 =

&
2d o 2 537 A devde ¢ AdE 2439 FF detue 2o
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| 09%MeOH Extract £105g ]

CHCI: 100m fpate =<
(24hr stirring)
AFA(110mm A= 23S HAA ALE])

oo ZAHT020)-F Aol AN $7 857 BS

evaporation

sample(511mg)

MeOHZ *=<l(sample ©] B=& F A+ HAH ALE)
TLCE & AA? olg4d& A% MeOH/CHCl; (1:3)
MeOH/CHCl3 (1:3) Hl&9 EFEME olFFo2 ALt
Flash column chromatography& +d3H(&A 23 2.5x Aol 20cm)

| L

(fr.1) (fr2)  (f.®)  (fr4)  (fr5) (fr.6)  (fr’7)  (fr.®) (fr@)

Scheme 2. Flow chart for the fractions of chloroform extraction of Phytolacca
esculents root.



Thin Layer Chromatogram R(_valu'éi_ N

0.847
0.639
= 0.597
0.236
0.167
0.056

@ w
[l | I [

it

Figure 10. Thin layer chromatogram of chloroform extraction of Phytolacca esculents
root before flash column chromatography.

. A
frr® fr.® frr. @ fr. ® frr® fr.@ fr. fr. @
Rf values

= (.863 B = 0.598 C = 0.238
E = 0.05
= (.638 B, = 0.525 D = 0.150

Figure 11, Thin layer chromatogram of chloroform extraction Phytolacca esculents
root after flash column chromatography.
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2804
=
9o -
2 60 -
L
E —
40 © fraction @
- + fraction @
20 4
"10' 20" 30 "' 40 ' 50

Concentration(ug/mQ)

Figure 12. Inhibition of tyrosinase activity by chloroform fractions of Phytolacca
esculenta root.

Table 3. Inhibition of tyrosinase activity by chloroform fractions of the Phytolacca esculenta

root.
(29 : %)
fraction ICso.18/ al
fr. © 30
fr. @ 20
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3. gttal &y

Aol AH&" 2189 methanol &, ethylacetate . chloroform Z. residue 29|
FEEE2 YA HXE DPPH §9& o) st 2Fstdch 3o gia Age
Al abslell A A st 2 A= Table 4. Table 5. Table 6ol SC; o2 Fatd
T3} s

&3t A% DPPH 84 ¢ EAste d2¢ 7 DPPH 893 2+ 35 80| 9
Rbg 849 FZx xol2 A DPPH &9 9 radicalol AASA 517mm
Mo FF=7F i o] ol ol 248 Fis ¥4o] xun BudH)

h

Q)
P

rir

Table 4. The free radical scavenging effects of methanol extracts of plants.

(29 : %)
Al 8 & & SCsp, wg/ ml
(Cinamomum camphora)
(Eriobotrya japonica)
g g
(Isodon inflexus) 215
(Achyranthes japonica)
=l 30
(Lespedeza bicolor)
.. . 27
(Artemisia princeps)
° = 1:4
(Akebza qumta) 70
Al 2ol 200
(Phytolacca esculenta)
= kL
(Thuja orientalis) 170
butylated hydroxytolune 50
ascorbic acid 22
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Table 5. The free radical scavenging effects of ethvlacetate extracts of plants.

(g )
Al g F F SCso, ug/ml
= 183 5 65
(Cinamomum camphora) ‘
ol o 165
(Eriobotrya japonica) -
A 8 F 49 1 100
(Phytolacca esculenta)
o = 87
(Lespedeza bicolor)

Table .6. The free radical scavenging effects of chloroform extracts of plants.

(&9 : %)
AR OF SCsx. we/nl
= 5 5 &7
(Cinamomum camphora)
Gl &)
(Lespedeza bicolor) 280

4. $HE &1

ANBEY FEF A &7 £ Z A EE9 methanol . ethylacetate &,
chloroform 3. residue % <] hyaluronidase inhibition activity testE AAIgo 2N &
T AR FEESS 4G FE300 A A 2EE s HYFEe Fuko
Table 7ol B2 st ch

Hyaluronidase inhibition &+ tyrosinase inhibition activity A @olA ¢} o] &
FH = @2 sampleg A7F5HA G2 A2 ZH, enzymed sampleo] EA1UE g4
B9 FFE Aol E 1007 &S ol 85t BHHY +X7} 842 hyaluronidase
inhibition &7} Fobx @ddATh
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Table 7. Inhibition of hyaluronidase activity by solvent extractions from plants.

(29 %)
ANEER MeOHZ | EtOAc3 CHCl & residue?

(Ptefdiim ;}qui]'num) -3.66 2.92 3.24 5.92
(Cmnajgm:; (‘fl—nphora) -5.28 -6.60 6.01 8.68
( Comfi%ehi]a %c}omgmunfs) ~1.91 4.48 10.95 1.14
(Gynostfmma penzlphy//um) 7.66 1.61 -5.47 12.08
( Tetrag?;u'a S?etra—?onaides) 6.29 0 -0.97 0.06
( Erfol‘;(])trya Japonica) 0.97 6.39 1.23 -1.03
I A 0.88 1056 118 049
(A chy:ant;es ja%onica) =354 6.61 7.22 1.36
(Lespedeza bicolor) 10.51 7.35 3.34 -0.9
(Artemisia princeps) -1.62 3.66 -7.63 -1.04
(AkEbi%umta) -8.38 -1.23 8.93 -0.99
( Ph;tﬁa%c;_c? ;Hsc:u?egnta) 4.95 1.91 -10.62 -2.58
( Phyt?l}a?c? L:fls?zz]en ta) ~0.79 11.56 8.79 1.26
(Th ujai::?en talis) -2.97 -13.95 -1.96 -1.38
( Gardeniai]j:tminoides) -5.03 2.36 6.85 1.36
(A ctim'dza'; -?'jfe]iciosa) -1.33 .8 -3.25 -2.29
(Humz%ug l;%:im'cus) 217 3.82 -4.85 =27

_30_




1) Gram positive 2e]glo}ol] tidl &4 744

Aol A8 E % EE S methanol %, ethylacetate . chloroform %, residue &
o2 £8st3 g Gram positive 0 B4 X =G (Staphylococus aures) ol
e F288 S F8st9h. 2 AFE Table 8, Table 9. Table 10, Table 113}
Figure 1391 Yeti Ao,

Zt 22 2 3o U 2L E AT 2F dFEY AR o= FEY
SEAME Feeol 4E Yeh Ak 535 Awtatet 71919 methanolF ol M
2 FFHE RS 7 ARG

2) Gram negative Hte|glo}ol] i3t A A

23 8" 3% EES methanol %, ethylacetate %, chloroform %, residue 2
o2 #8stx Z+ztg Gram negative ¥ E. Coli DH5a tel2]olol] it & 84
& F@aAdch. 2 A3} E Table 12, 13 Figure 141 JerH A

Gram negative ¥tefl 2} ofoll th & &4 H Mol A= Gram positive vtH 2 o} &4 7
Ae g2 Aoz 948 42 guteaor 848 2 Ak 7199 methanol &9l
Me 9433 2 848 RaFAo
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Table 8. The antibacterial activities of MeOH extracts of plants against

Staphvlococus aures.

NE R

(g

A

_('>_]

© mm)

LAte)

500( g/ ml)

300 e/ ml)

250( 1/ ml )

125( g/ ml)

62.5( @/ ml)

(Pteidim aquilinum)

=UR

§ogE

(Cinnamomum camphora)

0.5

(Commelina communis)

A x

(Tetragonia tetragonaides)

E!

1.5

(Eriobotrya japonica)
2he}3}

(Isodon inflexus)

Ala e
3

(Achyranthes japonica)

1.5

A2
(Lespedeza bicolor)

(Artemisia princeps)

o=
=]

(Akebia quinta)
A2 2 d o).

(g}

(Phytolacca esculenta)

A2 242

(Phytolacca esculenta)

2y

(Thuja —'on'en talis)

] 2}

(Gardenia jasminoides) 15

7191

(Actinidia deliciosa) 7

0.5

%)\

4.3

2.7

1.8

(Humulus japonicus) 0.5
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Table 9. The antibacterial activities of ethylacetate extracts of plants against

Staphylococus aures.

(¢9l © mm)

AlRE FF 300(ug/ ml )

200( pg/ ml )

100(g/ml) | 50(ug/ mi)

0 o

(Eriobotrya japonica)

0.8

& % 3

(Isodon inflexus)

4 ¥ g

(Achyranthes japonica)

0.5

(Lespedeza bicolor)

& )
(Thuja orientalis)

0.8 0.5

7 4
(Actinidia deliciosa)

Table 10. The antibacterial activities of chloroform extracts of plants against

Staphylococus aures.

(¢4 : mm)
Al 828 F F 500( ug/ ml ) 100( g/ ml)
I B | 1
(Opuntia ficus-indicafruite
(Lespedeza bicolor) :
7| 9 95
(Actinidia deliciosa) :

733~



Table 11. The antibacterial activities of residue extracts of plants against

Staphvlococus aures.
(¢9 © mm)

Al BE OFOF 500( g/ ml ) 250( g/ ml)

‘—3’.94 TE ’ 1
(Commelina communis)

o =2
(Akebia quinta)
EEE LR ,
(Phytolacca esculenta) fruite - leaf -

2 8 & ¥ g 15
(Phytolacca esculenta) root "

Table 12. The antibacterial activities of ethylacetate extracts of plants against
Escherichia coli DHba .

(¢4 : mm)
Al B2 F W 500( g/ ml) 250( g/ ml ) 125( g/ ml )
(T etriom’a t—igetragoé;—a1'des) L5 0.5
( .47(3t1'ndia de]jcf?sa) S 3 1.5

Table 13. The antibacterial activities of residue extracts of plants against
Escherichia coli DHba .

(49 : mm)
N EF R 500 250 125
ZUR
(Cz'nnamoz;‘?um camphora) 1.5 0.5
A F E 4 ; |

(Opuntia ficus-indica)fruite

(Lespedeza bicolor)

7| 7l 15
(Actindia deliciosa) -

($a)
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Figure 13. The antibacterial activities of MeOH extracts against Staphylococus aures.
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Mol Z ol residue & M2l residue &

Figure 14. The antibacterial activities of MeOH extracts and residue extracts against
FEscherichia coli DHb5a .
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v. 2 &

HAAEANAN FE dEEA AR 7ted AE AN S 8387 Ystd AFE
A Adste A8 7HA |44 EEE A3 8t methanol £ 8 S A2sAd o] F
ZE 2 4] ethylacetates} chloroform 784 28 ¥ zIAFo 2 2Y3lsty &4
2o ANgg A8

Tyrosinase 84 AAE ol & Y aFAE= dopachromeH & o] &s) UV/VIS
specrophotometry2 &3 sttt 273 A7 3= ol & vusly fai
AA FEE FFSA=d ol 275 JA At wo AP ALY F2E F
AXMe AHF 9 chloroformZANA ICs #k°l 15we/m 2 7] WA 2 A} &5
i & kojic acid( ICso :37we/ml) 9k BIL3tA S W tyrosinase A3 &FH7F A U
bt ot

Firs 8444 DPPH 849 tzF0] F43k= UV/VIS specrophotometry®l
Mo E#x9 DPPH &3 &3 £89 A8 LAo FFdle §3=E &
ol ARE st FHsATH 4ol AHEE FEE FToAME HUF (SCs ¢ 33ue/
m), ¥} (SCs0 : 30we/ml), A FE (SCs : 25ug/ml), W] (SCs : 30ue/ml), % (S

27ug/ml) &9 methanol #F3FlA free radical MA &EFH7L butylated
hydroxoytoluene (SCsy : 50ug/ml) 9} ascorbic acid (SCso : 22ug/ml) &} B A A FL
ARE BHAFY
Hyaluronidase 84 A =& F3A2=2A FEF 2dE 338 + Ad+=d
2P AH8E 2 E Fo= A 9 methanol FAMT vl 237 et e
RE FEEANH E AFHE 28 7 AU g Ay A AFFTAM =24 Uy
A2 ARAT 7Hg 2 &3 22 %S AAS A iy 4Fda YFo=2 83 5%

e

o

£

Ad 927 g4 48 A7 935t Gram-positive &3 Gram-negtive
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S ol & FHEY 4P & e G-(+) & AFANE 1A 5000/ nl : Tmm)
o AaH(500ug/ml : 9mm) Al A ThE FEEo) vld FFEAHol FUFew A Y
K32 G-(-) F A¥AME 7199 methanol 3 residue Zol A 22 500ue/ml
A 5mel FFEY BEE BT AN 719A B¢ G-(+) FF G-(-) F EF
AN FH4E8EE et A FFAZA o2 o B AT 7t5AH S AA
d FAct

olZig AHERA HA A ENM B E dER FEHAEE A F+ AU,
55 AFE A 429 HFE dREANY AF 2 AL H5HE RAFAG. 2
23 FE 7)5d SBE 4R ML e 72AER o]8E £ AT AIRE
o}.
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