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ABSTRACT

Objectives : The purpose of this research was physiological activities, cytotoxicity, and antibacterial
activities of the Cheongyeolsodokum and its constituent herbs.

Methods : Physiological activities, cytotoxicity, and antibacterial activities were examined through the
Cheongyeolsodokum and its constituent herbs.

Results : In the physiological activities, the electron donating ability(EDA) of the water and ethanol
extracts from the Cheongyeolsodokum were over 60% and 80% at 100 ppm, respectively. The EDA of the
water and ethanol extract from the Cheongyeolsodokum ingredients were gradually increased as well.

Water and ethanol extracts from the Cheongyeolsodokum and its constituent herbs inhibited xanthine
oxidase activity, they showed superoxide dismutase(SOD)-like activity. The Cheongyeolsodokum and its
constituent herbs inhibited cancer cell growth in a dose-dependant manner. Also, the clear zones against
Staphylococcus aureus and S. epidermidis were clear shown at 25 and 5mg/disc. Its constituent herbs
showed the clear zone against various bacteria such as Candida albicans, S. aureus, S. epidermidis, and S.
mutans were shown at 0.5 and 1mg/disc.

Conclusions : We observed physiological activities, cytotoxicity, and antibacterial activities of the
Cheongyeolsodokum and  its constituent herbs. The results also indicated that water extract and ethanol
extract of Cheongyeolsodokum and its constituent herbs can be used as a natural ingredient in food or
cosmetic industry.

Key words : Cheongyeolsodokum, antioxidant, cytotoxicity, antibacterial activity.
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W, xR el didtd FR4 1M Fg 7heke
8T AT BFRYZ FE3loq A3 JAES
T3t 338 WIE F&sPon, AE9 dEe F
82 70% ethanol 10v19] ¥& 715t A-qlM 24
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Table 1. Composition of Chunyulsodokeum

BEL Scientific names W?igg)ht
ST Lonicera japonioa Thunb. 7500
AREjEE Paeonia lactiflora 5625
I Rehmarnia glutinosa(Gaertn) Libosch 5625
mE Criidium ojﬁcin)ale Makino “5625
] Angelica gigas N 3750
3 Coptis chinensis 3.750
W Gardenia jasminoides Eliis. 370
k) Forsythia Viridissima Lind! 3750
i Glycyrrhiza uralensis Fischer 3750
Total 43.125

2. A<k g 77

GAE F4o) P Al AT WYY AxF
T HRIAEY BI6FI0 G361H RAGHELY
MDA-MB-231 ¥ #HI¢AHZQ A5498 Korean Cell
Line Bank(KCLB)2X-H TU3td AME3IAR, Al
< RPMI 1640 medium (Gibco BRL Co., USA)T}
DMEM(Dulbecco’'s Modified Eagle Medium), fetal
bovine serum(Gibco BRL Co, USA), penicillin/
streptomycin(Gibco. BRL Co., USA)E AMg3lgo,
MTT(Sigma Chemicla Co. Ltd, USA), trypsin
250(Difco, USA), trypan blue stain 0.4%(Gibco BRL
Co., USA)®} haemacytometer(Marienfeld, Germany)
g At 38 PAAEA AR 34 7
Fe WY AAFo2AN  Staphylococcus  aureus
KCTC 1621, Staphylococcus epidermidis KCTC
1917 ¥ Escherichia coli KCTC 10398 Altiui &3t
of ALgslgded, 33U HAFogX Streptococcus
mutans KCTC 3066 % Candida albicans KCTC
7658 Adiuieksted ARgEtd A wiek 2 2 w)



HYLFS(HMAEGON TG SAZ 54, ¥7 L 48 &3 43

S 9% 95 HiXE nutrent broth(NB), tryptic
soy broth(TSB), brain heart infusion(BHI) ¥ YM
broth(YMB)®} 4] wizlE  nutrent  agar(NA),
tryptic soy agar(TSA), brain heart infusion agar
(BHIA) ¥ YM agar(YMA)E Difco Lah.(Sparks,
MD, USA)llA £43sted AME a1t atsls 4
Z  A¥e]  AMgd A9l 1-]-diphenyl-2-
picrylhydrazyl(DPPH), pyrogallol, xanthine, xanthine
oxidase%< sigma Chemical Co. (St. Louis, MO.,

USANA A3t AMg-8t it
3. A3

1) & &1 53

@ MZHHQt: B o] o83 ME BI6F10
{melanoma), G361(melanoma), MDA-MA-231(breast
cancer), A549(lung cancer)®] Z} AE 9] wjte 10%
fetal bovine serum(FBS)¥ 100 unit/mt ¥ penicillin/
streptomycing 1%E #718F RPMI 1640 wix| =
DMEM HixE ARE3IHem, 37C, 5% CO»
incubatoroll 4] w514t

@ =Y B M=+ 2y gdEy 238 A%
A7) HY AT £ F3 % well platedd 5x10'
cells/welle] EA 180 EFF F AXULE 122
3 N3EA HEZ & 37C, 5% CO; incubatorolAl. 4
U WS ¥ ouddE AASL, A wel?
dimethyl sulfoxide(DMSO) : ethanol(1 : 1) €% 150
& 7bste 3083 mwket § ELISA reader® 550
mmol A EFF=F SY3%Th

@ MTT (3-(4,5)-dimethyithiazol~2-y)~2,5-diphe-
nyltetrazolium bromide) assayoll 2i8t & &1 =
H:FEEY PAZFY o F9Aaxde
carmichaell1)2] ®Ho] we} MTT assayE AA8}
Aot = AUAMEFE 96 well plated] 1x104 cell/well
o] HA 1804 EFII ARE TEER ZA S
20 W A7 & 37C, 5% CO, incubatorol|A] 48A)7t
e, dxee AEY 5% FF5E 4t
st FUs 202 wjstATh 7o) Sme/nl F
=2 AR MTT &9 20 4 #H7Asts 443 w)
¥ F wdde AART 72 welld DMSO:
ethanol(1: 1) 150 @ & 78k 3087 IHE H
ELISA reader® 550 nmolA §35 & =338l oA
EF9 AZAA aGE 2A3Ych

2) & g1 &

okg 9%l HA wiAle Streptococcus mutans
Candida albicanss= 2+Z} brain heart infusion(BHI) 2
YM broth(YMB)E AHE- 3o, &) WAl brain
heart infusion agar(BHIA) ¥ YM agar(YMA)E A}-4-5}
At} Escherichia coli B Staphylococcus epidermidis
o] A WA 2 nutrient broth(NB)E AH-38F0.H,
14 ®A¥E  nutrient agar(NAYE  AHE3FHT)
Staphylococcus aureus®) A WA EA tryptic soy
broth(TSB)E AHE-8lo™, 14 ¥jA€ tryptic soy
agar(TSA)E AME-3te] w43tk B gF% BOD
incubatorellA] 37°CE v ¥t ch

® ML XalEHclear zone) EH : FEE9 I
d ZA & paper disc’HoE FA3IYS F HE W
Ao wjgg 2 FFE 19F0] HaA A4 uiA 10
mol A 18~24A17F Wi g3t AN F TA] o
A WA 10 mol] FHE 01 al HESE 3~6A17F 2
wokst & FulA AR FAe ok 10 cellsHAl
HE3ld @7 WEoz FYSA =3 EF
2 filter paper disc(8 mm, Tokyo, Japan)& 314
gl AEL thE 005 al/disc7t H5E A&
2 »5dg FEAH HTAM 18~2413F vieksld
iscFH 9 clear zone(mm)9 AL &3k

=3

3) &ikE gt &Y
®© ®A20i= EX(DPPH radical &Hs) 1 &
ol AAEBAS(electron donating ability : EDA)
Blois”e] whd-g #wdste AAsig 24 A58
20 ol 02 mM® 1-1-diphenyl-2-picrylhydrazyl
(DPPH) 1.0 ol W3 29 & 3087 #X§ ohe 517
mmol A FREE ERIHT AT FLE AEEAY
o A¥F9} 2Ty FIE #AEE JEMAT

® Superoxide dismutase(SOD) RAMEA =X :
SOD AHEAE Marklund¥e) o] wat AA3)
Ak Z AZ 8 02 mol) Tris-HCIS $F8A(50
mM Tris + 10 mM EDTA, pH 85) 26 nl$t 72 mM
pyrogallol 02 m 7F8ke] 25Tl 10383 wHeAIZd
% 10N HCL 01 a & 718t ¥kg-& AAA7IZ d
<o = AglE pyrogallold] %S 420 nmoll Al &35
4tk SOD #FAMEA S NESde Agst jxT
o E3x BaEE YA

® Xanthine oxidase Xa{EN =3 : Xanthine
oxidase A3NBA ZAHE Stripe & Corte''s] )
we} 982+ 0.1 M potassium phosphate buffer(pH
75) 06 nld} xanthine(Z2 mM)-g =¢1 7|24 02 ol
of A8 01 né xanthine oxidase(40mU/nl)
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01 nE 7iskn 37ColA 583 ¥gAlzl ¥ IN
HCl 10 nl€ 713} ¥3& FaA7 obg whgol
Fol MY urc acidg FEE 292 nmolM =3}
Al Xanthine oxidase AFAFL A g2He] AF
F9 z2Fo A5 7AEE Jehdok

® EAXN2| -2 FAAMEE SPSS 100 for
windows program& AMHE3IY oM §9x HEFL B
AHE-4(ANOVA : analysis of variance)g& 3 £ q
=0.05 FFAM Duncan® ©FHASFHOMRT:
Duncan’s multiple range test)ol] wle} Asi¢ich
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P, ol& Kim $70] 2u8 Fgo] Luly 2%
o 3 Aol BE AFJ} Bk gEHoE Z
7Vehe B%E Jehd A XSk Aol i#sY
#HES] ¢ 100 ppmolN G 328 2 Jdue F
8 EF 30% ol3he] we FA A a7} YEelGe
1000 ppmol A HGAEL AS49E ALl G36l,
B16F10, MDAY] €% 528 % dge F2E9 A
FZA 9482 1000 ppmolA 70% o9 AR A
8|7} Uelstch. £3) BI6F10, MDA uiste g4 &
EE9] 4 1000 ppmolAl 24zt 8329, 93.1%<] =4
g axn7t vehgoen] dere FE2E9 A$ 1000
pomell X 2k2t 89.8%, 865%¢] ZAA AT} e}
YtHFig. 1). °l& Han §'%] Rug AE o3y
B3 9572 g AR WS 3259 gAUYME
o i3 MEFAAALE B34S 9 21T F2E
FolA 718 £ AEFAAA0] 58%%) ¥ vl
g o FaaERe] AXEFdAgel o £48 A
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o] 44 F&82 7% 1000 ppmolA BI6F10, MDA
o thaled Z+z}h 852%, 204%9 A QA EH7} JE}
o, oekg F&E9] 7% 1000 ppmelA BI6F10,
MDA, A5499) thated 909% olde] E& A&}
7t JelttHFig. 2). §3) 339 44 2559 A4S
1000 ppmoll A GAE 2% 90% ol4de] e Z49
Aazrt Jebga, g 389 A% 94 &
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Fig. 1. Growth inhibition rate of Cheongyeol-sodokum

against cancer cell. Values are means of 5 replicates and
those with different alphabet letters are significantly
different at p <0.05.
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Fig. 2. Growth inhibition rate of Paeonia lactiflora against
cancer cell. Values are means of 5 replicates and those
with different alphabet letters are significantly different at
p <005
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‘ig. 3. Growth inhibition rate of Coptis chinensis against
ancer cell. Values are means of 5 replicates and those
vith different alphabet letters are significantly different at
1<0.05.
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Fig. 4. Growth inhibition rate of Forsythia Viridissima Lind!.
against cancer cell. Values are means of 5 replicates and

those with different alphabet letters
different at p < 0.05.
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maEHERe] BdAel A Staphylococcus
aureus, Staphylococcus epidermidis B Streptococcus
mutansd e Ad A= 05 mg/discd FEAA
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Fig. 5. Growth inhibition rate of Glycyrrhiza uralens
Fischer against cancer cell. Values are means of

replicates and those with different alphabet letters a
significantly different at p (0.05.
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Tabie 4. Inhibition zone of medicinal plants on

Staphylococeus aureus

Samples

Concentration (mg/disc)

0.25

05

1

water ethanol water ethanol water ethanol

Lonicera japonica
Thunb.

Paeonia lactiflora

12

20

N - Rehmannia
::5'; %@0‘ EE’ ﬁ%o‘] E“E“ %&EJ"}% "}'E}L& 7)‘!—2 glutinosa (Gaertn) - - - - - -
2 Ho} FAFFA2N $HEF L FAYANA Libosch
ol §7FsAdol & Aol wed Chidium oficiale _ _ _  _  _  _
Makino
Table 2. inhibition zone of Chungyulsodokeum on Angelica gigas  _ - - - - -
microorganism Nakai
C rration (sg/disc) Coptis chinensis 14 22 15 26 18 32
Strains 05 25 5 Gardenia _ ~ _ -
Jasminoides Ellis 10 1
water ethanol water ethanol water ethanol
Staphylococcus 2 Forsythia _ _ - - - -
aureus - - 135 145 25 30 Viridissima Lindl.
Staphylococcus _ Glycyrrhiza _ _ _ _
epidermidis - - 9 105 11 125 uralensis Fischer 12 18
Stareptococcus ~ ~ B 1 125 “ : Inhibition zone in diameter(mm), " © No inhibition
2.

Table 5. Inhibition zone of medicinal plants on
Staphylococcus epidermidis

® : Inhibition zone in diameter(mm), " : No inhibition

Table 3. inhibition zone of medicinal plants on Candida Concentration (me/disc)
albicans Samples 025 05 1
Concentration (ng/disc) water ethanol water ethanol water ethanol
Samples 025 05 1 Lonicera japonica - - _ _ -
water ethanol water ethanol water ethanol Thunb.
Lonicera japonica , o
Thunb. - - - - - Paeonia lactiflora 15" - 17 - 21 12
FPaeonia lactiflora . - - - - - - .
Rehmannia
Rehmannia glutinosa - - - - - -
glutinosa (Gaertn) - - - - - ~ (Gaertn) Libosch
Libosch
Cnidium oficinale _ ~ Chidium - _ - _ _ -
Makino - - - dfficinale Makino
Angelica gigas B B _ _ B B Angelica gigas ]
Nakai Nakai ) ) B ) ) B
Coptis chinensis 9 11 97 15 12 1 Coptis chinensis 12 14 13 17 15 2
Gardenia B B R B R ~
Jasminoides Ellis Gardenia B B _ _ ~ _
Forsythia _ — - _ i i Jasminoides Ellis
Viridissima Lindl Forsythia
Glyoyrrhiza Viridissima B - 2 20 B P
uralensis Fischer h h h - - Lindl.
* ¢ Inhibition zone in diametertmmy), " : No inhibition Glycyrrhiza - 11 - 14 - 16

uralensis Fischer

“ : Inhibition zone in diameter(mm), °

: No inhibition
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Table 6. Inhibition zone of medicinal plants on
Streptococeus mutans
Concentration (mg/disc)
Samples 0.25 05 1
water

ethanol water ethanol water ethanol

Lonicera
Japonica -, - - - - -
Thunb.

Paeonia

lactifiora 10 10 12 105 15 11

Rehmannia
glutinosa
(Gaertn)
Libosch
Cnidium
officinale - - - - - -
Makino
Angelica gigas
" Nakai )
Coptis
chinensis
Gardenia
Jasminoides - - - - - -
Ellis
Forsythia
Viridissima - - - - - -
Lindl,
Glyeyrrhiza
uralensis - - - 13 - 15
Fischer

“: Inhibition zone in diameter(mm), " No inhibition
3. G &

1) HXB0is #el

WHEREER 2 TS €5 ¥ dee
ol g DPPH radical 2AE48S 2433 A7
HERY gL 259 3% 100 ppm ol4te]
TollA 8% o]y HzAFHTE Ut &
BB TARAGAY] Fe3, Aoy, #dE dm
A Zpe] Qe FEES 7S 1000 ppmolA 50~
0% AAFAsE Yeplle EFFEE vlsky
90% ol & AATATE JehihFig. 6~12).
B A7 FHRiEEK 2 TG AT

& UehlE 23t fAR 2BE veh)
¢ e BEAN 95 F2Rud U
3 o & ANTAFS Uehd Lee 5

TE Hol HHMWENK B TN A4 % e
FEEO A EHL YL ¢ 5 AN
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Fig. 6. Electron donating ability of Cheongyeolsodokum.
Values are means of 3 replicates and those with different
alphabet letters are significantly different at p {0.05.
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Fig. 7. Electron donating ability of Lonicera japonica Thunb.
Values are means of 3 replicates and those with different
alphabet letters are significantly ditferent at p <0.05.
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Fig. 8. Electron donating ability of Pagonia lactifiora. Values
are means of 3 replicates and those with different alphabet
letters are significantly different at p {0.05.
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Electron donating ability (%)

1 10 100 1000
Concentration (ppm)
[ Swater 8 Ethanol |

Fig. 9. Electron donating ability of Coptis chinensis. Values
are means of 3 replicates and those with different alphabet
letters are significantly different at p {0.05.
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Fig. 10. Electron donating ability of Gardenia jasminoides
Ellis. Values are means of 3 replicates and those with
different alphabet letters are significantly different at p <0.05.
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Fig. 11. Electron donating ability of Forsythia Viridissima

Lindl. Values are means of 3 replicates and those with
different alphabet letters are significantly different at p <0.05.
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Fig. 12. Electron donating ability of Glycyrrhiza uralensis
Fischer. Values are means of 3 replicates and those with
different alphabet letters are significantly different at p {0.05.

2) SOD FAHEHd &ol

HEEERK 2 TG =8 SOD A
& g A8 ARFTGST viad o 3 4L
BolAw 57t F71EFE F93Y 718 YE
3, A9 BE 23E5o] 94 F2ERT dug
2B vy F& Aol Ui HHMES

o] SOD fAHEA 2l A4 700 ppmolA 10% A=
FAEAS JehlaA e G B,

A9 A 40% ol AEAE Y, @

o] A% 5% Hd 2 FAHEAE eI
thFig. 13, 14). o} Hong £%¢ o4, #A5 %
%°] SOD FAHEAIANA Algh FEAe] B 146%,
Adssde] ASL 267% 719 FFAd AY
276%, % ZAFNe] AL 241%Y Ao Bldt vl
2FH & SOD FAHEAS vehd Aotk
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Fig. 13. SOD-like activity of Cheongyeolsodokum, Values are
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means of 3 replicates and those with different alphabet
letters are significantly different at p < 0.05.
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Fig. 14. SOD-like activity of Forsythia Viridissima Lindl.
Values are means of 3 replicates and those with different
alphabet letters are significantly different at p € 0.05.

3) Xanthine oxidase *aH&A &tol

HHIEHBR 2 FAYA 9 xanthine oxidase A
84& £33 A3 HREHR 4 da9e 32
o BY EE FxoA 0% °l3ty @ &xt

o T I

ThAOv, ikiiBikel PHoH 2%, U
54 %

o v O oo S

EEBANE A Frol AA 30% o3te) uim
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Fig. 15. Inhibition rate of Cheongyeolsodokum on xanthine
oxidase. Values are means of 3 replicates and those with
different alphabet letters are significantly different at p
<O.05.
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oxidase. Values are means of 3 replicates and those with
different alphabet letters are significantly different at p {0.05.
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