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2 9oF : AugL2 Y orchidaceae)oll 435H= tHAA Z(perennial herb)2 oF& A&ER UaiA
oLt olo] gk et Apmrt BEI AAolrt. B Ao BHL2 AM|Yge B, EV|RHEEH =&
sto] A 4de vl EAstux it AHde FEE0 It e o FE Solde Esh
dall A dFFe OB FAT HNER Staphylococcus  aureus (S, aureus)®t  Staphylococcus
saphrophyticus (S. saprophyticus), 1% &8« WREZ Proteus vulgaris (P, vulgari)®} Klebsiella
pneumonia (K. pneumonia)e &5ttt @4tet a3tk= DPPH 2tz 275 9 F H& TF A3
2 pgerac wo AE it AESH 2 FAAAE S5 AR 2AAG AGE FE
== sk HE Asto] o 44 JAE SlaiE dat, AEHR B g FEECA S aureusol
MRS ZRlskelon, AHlhE &7 ogE FEE 2 IAXF A E o AHhR &7
SEA B2 AR BTE RISk ThAzZe] Higt Al =442 50 ug/mLolde] sk
Fom, FHAHE S5 20% nwre s uH|gk AE ERIskilr. 7 AFE Foll A
29 Pt 2 4 a9E SISk, HA Fd @ AR AAflE sl =& AL
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Abstract : Cymbidium is one of perennial herbs belonging to the Orchidaceae and is known as a
medicinal plant. However, its scientific data are insufficient. The purpose of this study is to extract
from root and stem of Cymbidium, to investigate the biological effects of them. Cymbidium
antibacterial effects of the extracts were performed by antibacterial test against Staphylococcus
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aureus (S. aureus), Staphylococcus saphrophyticus (S. saprophyticus), Proteus vulgaris (P. vulgaris)

and Klebsiella pneumonia (K. pneumonia). Antioxidant effects of the extracts were carried out by
DPPH radical scavenging. Total phenolic contents were also determined. Moreover, Cell viability of
extracts against MTT assay was cell viability against HepG2 cell and also measures Cholesterol
adsorptivity of extracts. In this study, the extracts inhibited the growth of bacteria. Particularly

Cymbidium root extracts by only ethanol extraction showed highest antimicrobial effect against S
aureus. The Cymbidium stem extracts by both ethanol extraction and sonication for 1 hour had
higher antioxidant activites as well as total phenolic contents. Cell cytotoxicity showed higher than
50 ug/mL. Cholesterol adsorptivity showed lower than 20%. These results suggest that the
Cymbidium might be a source of anti—bacterials and anti—oxidants.

Keywords = Cymbidium, Antibacterial effects, Antioxidant effects, Cholesterol adsorptivity
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2 Staphylococcus  aureus (ATCC  25923),
Staphylococcus  saprophyticus @t 1% S+
EZE  Proteus wvulgaris (ATCC  13315),
Klebsiella pneumonia (ATCC 13883)& A}-&3

o Blood agar plate (BAP)ol| z=t o &t
2 Mueller-Hinton broth (Difco, Detroit, USA)
of 24A17t wfekste] ARESHHTE. MH brothell
S FAS 600 nmolA FFEE SA5t
0.5 X 10°cfu/mL7kA] gH5£0] MH brothe] 514
stATE 96 well plateo] AHH& &= 1000
rg/mL SEZ MH brothel] 3143t 100 #L
# JFotal AR ddlg T 2ste] 37C
vzl 24417t wjegstaint. ZLFJJ_ 600 nmof|
A Biotrak 1 Plate reader (Amersham Life
Science, Buckinghamshire, UK)E °]83te] &3

= 245t ol &4 tixw-2 MH broth
= gl

2.3. DPPH 2iC|Z AHS AIH

AHltE FEE2 8ol 0.1, 05 1, 5
mg/mLZ 3|43t 96 well plated] 10 pLA
Ba5kal 200 xM DPPH (Sigma—Aldrich, St.
Louis, MO, USA)E 190 y¢LE 7}slq =¢o
Atk oo 37CoA 308 B¢ HRSAFIAL
550 nmeflA]  Biotrak I  Plate
(Amersham Life Science, Buckinghamshire, UK)
£ o|8dte] FBEE STt ol & o
Z02 Quercetin (Sigma—Aldrich, St. Louis,

reader

MO, USA)& AH&sHrt.

24, F W= S A
% Wi g2 Folin-Denis WS ARSI
th 0.1% A¥de &8 (50 pL), DW (1.65
mL), 100 xL Folin—Denis AJ¢F (Sigma-

drlch St. Louis, MO, USA)E& 2&wsta 5
% 1 N Na,CO; 200 ¢L & F7IF &, 24]
B Ao ¥RAIZT 123 750 nmellA
Spectronic Genesys 5 (Milton Roy Company,
New York, USA)E o]&ste] HF3=5 S5
o BFEAZ gallic acidg o]&oto] & Z&E
THoRRE F de IAFE  gallic acid
equivalents per gram extracts (mg GAE/g)Z
CFeRet,

EINANCI

2,5, ZIMZE 0|2E MEZSHAIH

H AFo|A= human liver carcinoma cell
lineQl HepG2 MZE T=AZEF23 (KCLB,
Seoul, Korea)oll x| £ ol AR&sHIeh A2
g Hix]Z+= Dulbecco's Modified Eagle's
Medium (Hyclone, Logan, UT, USA)E AM&s}t

o 0.lmM non-essential amino acids
(Gibco, Rockville, MD, USA), 10% fetal
bovine serum (Hyclone, Logan, UT, USA)#} 3
A1 penicillin—streptomycin (Gibco,
Rockville, MD, USA)S &3slo] 37C, 5%
CO2ugF71olA HiFstatt. Alx =5 1 X
10°7/mL& &to] 96 well plateo] 100 xL B3
stal 37C, 5% CO,&7ANA 2447t HiFstS
o Avlgg FEES T Az 2, 10, 50
250, 500 wg/mL &= ¥H= 100 L EF T 3
7C, 5% COZZCNA 1247 Higstiet. 5
mg/mL §Z 3-(4,5-dimethylthiazol-2-yl)-
2,5—diphenyltetrazolium bromide (MTT) -8
(Ambresco, Ohio, USA)S FH|5}o] 20 yL &
F5to] 5B Egeta, 37T, 5% COll 2413t
ik &, S A|ASIE dimethyl sulfoxide
(Ambresco, Ohio, USA)E 200 pL EFSH H
Biotrak 1 Plate reader (Amersham Life
Science, Buckinghamshire, UK)E ©]-&5}o]
560nmellA FBEE Z4oHh
2.6, SAHIE SEs A

ZH2EHE S22 5ay g% JE
(Asan—Pharm, Seoul, Korea)E& AR&sle] &35}
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FAch 10 mg/mL B AxHE FEE 100
pL & ofghge] 59l 33 ug/mlLo ZHAHE
(Sigma—Aldrich, St. Louis, MO, USA)& %7}t
of 20TolA 208%F WAL 01 M
hexadecyltrimethylammonium bromide (Sigma-
Aldrich, St. Louis, MO, USA)E 50 yL & &
F3F & 15000 rpmo2 4Co|A 1087 44
=R, ASdls Flotel mat 37CA 5
B ¥ A1 & 500nmoflA]  Spectronic
Genesys 5 (Milton Roy Company, New York,
USA)E olgelol SREE et

l:-o] 1000 ,ug/m Aw 131% e
oA tiAHCR § g} o]
st FEolA= 53’% BENE 2 F 4 Sl
1 F AHYR By e FE204 I8 &
Al Saureusel] Wit SFa 17} 59.4%= 7t
& At =4 9}0]510“:} IAIZE &1 A=_t
*‘Hlﬂl% e ofghg FEEL 27.2%, ARlYE

=7 g %%%% 21.9%, 1XZF &xt 25
MH]E]H 571 oete =282 15.8%9 AW}
Uete W2 s gelstyint. o] 9o +F
ol S saprophyticus, P. vulgaris, K. pneumonia
M= HHTR FE=9 mHgt ¥+ aAE

gelstglct. Egt & Pl we g avtel
Aol Bl & HWE}(Tabe D. ﬁo &t
ARAE Auldg e ofge FEBA S

B LR

aureuso| . BI7F 7MY E=QRow oE
Ae S aureus©) WS P BIREFC
= 29 g 4 glddeh AHdE By ogs 5
E&°] Saureusol 5olZ1 Zof Ztste] A
Al WA BAIFo] B2 Methicillin resistant
staphylococcus  aureus (MRSA) #5|k H|W
A SiE Zart ik dxae] Aeks £7]
ANMe S aureus, S. epidermidis, Bacillus
subtilis v F°l 12.5-25 pg/mLoA FoAEAS
M Aoz A&y HlwshH gt 4ol
F2S o 4 AoHI8I

ol
o kol ofN
N2

3.2, MH|C|8 F&E2| DPPH 2iC|& A A

AHYE 259 S4AAAY Fitet gy
ot 7] $isfl DPPH o 4275 AdES
Alotalet. a1 FZQl 5 mg/mLoflA AlH]
mal oeke FEEAAE 46.1%, 1A7F 21t A
22t AvjgE B oeE FEEAE 48.2%,
”tﬂ = &7 ogE FEEAAE 51.2%, 1A

S0t A AEgE £7] deE FEE
/\1% 51.5%9] J4itet 835 &l & 4= YT
¥ dxdtoz AR quercetine 0.5, 1, 5
mg/mL FEZolA 80%°1de] =2 DPPH ]
4 A7%E et AddE FE282 0.1,
0.5, 1, 5 mg/mLe] BE FLoA Fk o&FH

ﬁ‘r 0|r

n{o i

o7 st FIHE YEPHIAT, quercetindt
H|w 5‘]'01 w2 gaE UEddth =& U
mE Z o= gl HIETE E7)oA 2t
=2 e aTE g1 & 4 AdtHEFig D).
W23 di=28849] 0.4 mg/mL FEoA oF
90%9] DPPH =ttjZt 4755 =9, AH|H
& FEENA 92 I3 gaE skt

Table 1. Inhibition of bacteria growth by Cymbidium extracts

Extracts - Strain - -
S. aureus S. saphrophyticus P. vulgaris K. pneumoniae

CEI 59.4+38 12.9+0.8 16.8+7.9 20.4£0.6

CEI 27.2%£0.0 31.5+3.4 18.6+1.2 35.0+0.8

CEIl 21.9+49 22.7+4.7 18.8+5.8 34.6+£1.5

CElNV 15.8+1.8 352+1.6 12.1£2.1 28.4+42

Abbreviation: CET,

Cymbidium root extracts by only ethanol extraction; CEIl, Cymbidium

root extracts by both ethanol extraction and sonication for 1 hour; CEIl, Cymbidium stem
extracts by only ethanol extraction; CEIV, Cymbidium stem extracts by both ethanol extraction

and sonication for 1 hour.
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00.1 mg/nl. 80.5 mg/ml. 81 me/nl. W5 me/nl
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g. 1. DPPH radical scavenging activity of
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Cymbidium  extracts and  nature
materials.
Abbreviation: 'See Table 1

3.3. MH|C|Z FE£29 £ HE &

AHYE FEEY £ me s goti7]
sl F mes FF AEE At Al He
R ARS Fof e 24N 2 da AlY]

= i"ulia] Oﬂ‘:’}% :zr%%% 24.8 mg GAE/g, 1

=2 261 mg GAE/g AHHE E7] g
=52 312 mg GAE/g, 1417t SmtAEE

rsh A e
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Table 2. Total phenolic contents of
Cymbidium extracts

Total phenolic contents
Extracts

(mg GAE/g)
CEI 24.8+0.4
CEI 26.1+1.2
CEIl 31.2+0.0
CEN 34.1+1.8

Abbreviation: 'See Table 1.'.

3.4, dlHIC|g F&=29

AHTE FEE9 HHE] gt AlEsAdS
wEr) de) Awte 22
250, 500 wg/mL & HZ X
of selstlet. tixwte] BEE&S 100%= RSk
< o, AHHE FEE2 500 wg/mL oA
EHZ:TLJ% Hlwsto] gt e ogts FE=
IM= 65.6%, 1417t 50t Z2f_t A8lt& e
&S FE2cAe 71.1%, AHlds &7] ¢
ZFEENAME 61.7%, 1A 211 25t AH]
= &7 deE FEEANAE 76.1%2] AlZAY
&2 YESIHh Et AHYg FEE2 10
ug/mL o5t FIolAl ThA|EEof| et AEEAdS
et A efom A|mAtEo] dofufA] okgheth
o] whg ZRAlEe] tigt AlEEg Aol
g & u,\Mﬁr(Flg 2).

i&

Ol

i

ok

140 02 wg/ml D10 wg/wl  B50 pg/ml  B250 pg/ml  W500 ug/nml
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0
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Fig. 2. Cell viability of Cymbidium extracts
against HepG2 cells.
Abbreviation: 'See Table 1.'.

3.5. HHICIE F&=2| EY2AHE E&s
AHlts FE5E2 =249 Zd2HE

A& dot] Slsl ﬁEﬂiEﬂE =25 A4
dAstat. Avdg B ogke FE=0lA
5.0%, 1AZF S0k A=t *‘Hmﬁ #a] ofgh
FEEME 10.5%, A¥de £7] g &
ZoME 15.0%, 1A3F 2ot A2t Avlee
7] dgre FEEANAME 3.7%2] a7E <l

& Slslek 38 el dE Aol w5l ¢

H xR ARG quercetin®] 76.4%2] =

2E|E 253 Hlawste] mlH]|gE i‘?]/\E]E
25-& FlotthFig. 3). SH2HE A &
Z4d a49 HMG-CoA reductase®
AAsHE oFE2 e Statin2 77 A
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5 3
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Fig. 3. Cholesterol adsorptivity of Cymbidium
extracts and nature materials.
Abbreviation: 'See Table 1.'
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