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Antioxidative and Antimicrobial Activities of Herbal Complex Extract from
Hwangryunhaedok—tang and Essential Oil of Chamaecyparis obtusa

Bo—Ae Kim#, Shin—Ho Park#, Jae—Chan Yang*

Division of Biomedicinal & Cosmetics, College of Sciences & Technology, Mokwon University,
Daejeon 302—729, Republic of Korea

ABSTRACT

Objectives : The present study was designed to investigate effects of mixed extracts (9:1, v/v) of Hwangryunhaedok—
tang, Chamaecyparis obtusa essential oil, We evaluated the antimicrobial and antioxidant activity by manufacturing
mixed extracts as the materials for functional medicinal herb cosmetics.

Methods : We performed antimicrobial were tested microbes (Staphylococcus aureus, Staphylococcus epidermidis,
Escherichia coli, Candida albicans, Propionibacterium acnes) by disc diffusion method and measure clear zone,
Antioxidant activities were measured by DPPH (1,1—diphenyl—2—picrylhydrazyl) radical scavenging activity.

Results | Antimicrobial activities of mixed extracts against S, epidermideis, P. acnes, S. aureus, E. coli, and Candida,
A were 10,9+3.0mm, 16.9+2.0mm, 9.2+2 0 mm, 10,.3+1.0 mm, 11,8+ 3.0 mm respectively. The Chamaecyparis obtusa
essential oil had the highest antimicrobial activities against S, epidermideis, P. acnes, S, aureus, E. coli, and Candia,
A and clear zone of microbes ware 16,7+3,0 mm, 28,8+0,2 mm, 15.9£2.0 mm, 11,5%+1,0 mm, 16,3+3.0 mm, Awangryunhaedok—
tang extract showed antimicrobial activity but only P acnes and S, aureus The antioxidant activities of the mixed
extracts were tested through the evaluation of DPPH radical scavenging activity, The 100 % mixed extracts were found
to have 90 % DPPH radical scavenging activity. The mixed extracts was presented similar antioxidant activities
compared with that of ascorbic acid, As a result, A mixture extract is expected to have antimicrobial effects and
free radical scavenging activity was found,

Conclusions : Accordingly, It can be concluded that mixed extracts has the potential to cosmetic material,

Key words : Hwangryunhaedok—tang, Chamaecyparis obtusa essential oil, Antimicrobial activity, Antioxidative
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Fo| =9 =, &, ASFHoloA FE EA5t fiY
FAE FAA e dod 5= o nR BA
719 gelgoz gHA Yot =29 = 9 .
acnest B713AIH2Z2 2ol & &u|5HA HYA SYAE
T Hate] FILeHA HaL, o] tAMEE] o m R B
o] 423 dm2g WA AT,

A7 AP FAE S8l 4AE o]&ste] Aol thAtE =
BHL Fasht ZhE o7 02 YRE= AR o
Lalol= 2] (Superoxide radical, 027), dto|=24 &)
tjZt (Hydroxyl radical, —OH), IA8tea (Hydrogen
peroxide, H202)& HWAAA AZ L 2ZZFo| FHHH,
u] W& Z7}o] 23t ROS (Reactive Oxygen Species)’} &
7hE|m Ao EQE Al LEEES AASE 9T sHARE
g ROS7F B0l HW RN EZ dFE st =
ek doiny ol Y] Aol WEH oz Y
=Y g e e A= u|E 2% FELETA] o]
oA Heo] mE AFS v AsA A B, EF T4
Abano] doh AFo R ) Z+F mR3t HF, AEZIAt
o] et AlZx9] 5o Ao ZdFdE2 Y &5 8
AlZltk, 1 % —OH radical& 444 & 743 Aslg &
o] R dFE dovH, fiEIE EXA= AR
CIAS A LA

olo} RSt T HA FH FE AaA Aol
TAlo] EolA| AL glom o]of thgt A7t thgFstA o] Fo| A
At E3] ghitolut mzka oA ARSI AT & ofF
AA FASONA FoF, F4E v, B4 3 )i =351 9
BT Fof gt A7t EnEojAa ferFoe g QlFo] HH
A AA 48 2R o] &3 FHEAR0| Z75tT Aok,

2 ATollA o] &5 Mm-S B3 (Coptis japonica),
3  (Scutellaria baicalensis), 3N (Phellodendron
amurense), XA} (Gardenia jasminoides)®] 1 : 1 .1 : 19

BaAste] Aol ek 71E Hodmisel et A7
W ABAE TAL el B AR 4 BE aup?, o

2714 AEMEY AL U Ho YR 43w g’
ol RuEgon oo A" AT FRAA HdE

31—14) 59 a5 Buslt ®3t S aureus, S, epidermidis,
E. faecalis v-& ZrrE o] HRlH oz 4 A U=t HEM
#io T2 FerAQl FR T} ggo] HER Alatol sl &
#+8E 7= ALe2 BAHUAT FHYE KA Y8k
Ae AEEE ARSI of gtk HollA W F=o49 &
|7HA7F dom B sroAx FaEE SN = e
%7149l A7t A ojof Fhokm ke T ek,

2 Aol EfgEne] deE SANE 5HoE T
A RHUE (Chamaecyparis obtusa)= S8yt G&
Aol A&ty Afole gt TR HaEd AES T
skal ok, A= diE o s dstol= (aldehyde), 32
(alcohol) T2 Zo] o7 HFIFEZA AHS A&sH=T
cheFEt AEo] FEET Yot A
fin

fr

858 Holu

HBo|= FHZA, A, AL8=A 2827 @ A%
A 5 we 853 RS 7T 9lon”, Rinde 48
EAI 24 QEA 9 gigkil FAoz mugaw

(monoterpene)Fot AMAFAEEHA (sesquiterpene)FE @
Tk AR QY. £ olEm PR, HE2AY g =27 o
FAZAS FHo= mRdA o] FAnREY FrtEE
AR dHA glon ol YA g AR AFE o
Aotz EF F+= Al JRARY 7M1 IF5E FaAA
Foha R aEo R,

HEfREGS YR 9SS dAStHe 2t Hold st
Ao g DBPY Ao &8E 5 Y= VKA 2o #
HfgEy AAe FdEo] Rot gRATY A4S 5ty
o2 A 57 = AL Atk 2t B AFoA= &

s Fages SAAMNE BFHCE BMARE ©183

gom o5& B3 F2E YU YT U YA UYL 4
Potol &g /NS BAASHAT 1 A4S olehst ol B
She o],

1. A3 A=

1) AlE 2 A

B Aol AN Hisfg S (Hwangryunhaedok—tang)
T4 FANEQ =, T, 3, AAE GH2UF| BollA 74
St mM(Chamaecyparis obtusa)d-fv EAFGRA
TFAste] BE YR (4°C) 3to] ATt A ARE
st TFEEL FEMAHEBT REERE 91 (v/vE &%
ato] ARESHTH &2 @uintgolA AAEHE 2 30.0%
1,3-B.G (Butylene Glycol) £l sdfigds 14 AL
95T °l3tZ 3% F HElste] 2 g AR,

Table 1. The Compositions of Hwangryunhaedok—tang.

Herbal medicine name Abbreviation Weight (g)
I (FHD) Coptis japonica 10
4 () Scutellaria baicalensis 10
Sha (#4p) Phellodendron amurense 10
212} (HEF) Gardenia jasminoides 10
Total amount 40

A59] g+ B5S F7HE A8 d=4ETsd+d AE
ZA-QAE (KCTC, Korea)ollA Candida, A (KCTC 7270), S,
aureus (KCTC 1927), S. epidermidis (KCTC 1917), E.
coli (KCTC 2571), P. acnes (KCTC 3314)& 43} A
of wfFate] A&t

AP A AHRSE ZA] FF Candida. A, S aureus, S,
epidermidis, E, coli, P. acnes A9 wjstRey, Zt 435
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Table 2. Conditions for microorganisms used in experiment.

Conditions
Strain name Culture media Culture condition Culture time
Candida, A PDBL‘) Aerobic, 37T 24h
S. aureus TSB” Aerobic, 37C 24h
S, epidemidis TSB Aerobic, 37T 24h
E. coli TSB Aerobic, 37T 24h
P. acnes RCBY Anaerobic ,37C 72h

JppB: potato dextrose broth, b9B: tryptic soy broth,
9RCB: reinforced clostridial medium,

N

) sAey 5%
FHEd SAHE FHALE FHUstr] Qs taa g4t
(Disk diffusion method)2.2 #el5lHt, HA H=] o

FH ZH F75 10.0 w0 HE FH A HA “HZ] 10.0 meoll A
18~24A|2k “H"kol'oq ggstetith. Migdd 435 oAl A
AA BjA] 10.0 méoll #+H 1.0 x 10° CFU/IDQO] IoE =
R d%ﬁf_‘:} P acnes #H¥e MEZ 4= microplate

[

¥
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reader® &34% (Optical density, O D=595)§- Z43t9 o
MY ¢ 0.DFE 1,022 1143te] APE 3Pttt
HEAZ] AR E BEdE HEoE A o-%_]' vz o] o

UAsHA =t d2Fe2Z= M.P. (Methylparaben,
Difc, Gyeonggi—do, Korea)E ARESIH L 2+ 2252 DMSO
(Dimethyl sulfoxide)ol 1, 10, 30, 50, 100 % SE=2 3|4
g A RS AMEEY T EwE 8mm paper disc (Advantec,
Tokyo, Japan)E& A HIHjA o] LHEd ths 4749
paper disc®l 35 ul/disc7} HEE 5=E A|RE STFTAA
37 T AFHlolH oA 18~24A1F vt R}, P acnese
Gaspack system (Becton, Dickinson and Company,
Sparks, MD, USA)9] anaerogene Yo} WE3t & A4 9}
oliteteta g A &SI, T2AI17E viFete] disc =Y clear
zone (mm)Q AEANS &, & AZFAA Jd9 IH S &3
sHAT

3) DPPH (1,1—diphenyl—2—picrylhydrazyl) free radical
A7 &M

B ALSE S DPPHY S o|R3E1o] A 538 =A 3}
%tt. DPPH+ Radical £2A&849] 9+ E33 Wy AXE
Wol3H DPPH gitjZto] Aol HHA] Hepox €2 =
Mo Yty olF FFE ST & AR+ 30, 50,
100 % s==2 Axst A AHE-E DPPH= 0.2 mM &
=g “1]‘?_}%01] Laf5te] Azt TE 96—well plateo] Z+zt
o] ARES 2.0 mE Yol 37 TolA 3087 FAg &
492 M°ﬂ/\1 T4=E S35ttt DPPHY AATHE
(Electron donating abilities, EDA)S Blois?] Hh?g
Foto] SAst A m&H| Hrtet 7 MY SFE &
282 et AR FLCE Ascorbic acid ( SIGMA,
USA, 0.05 mg/m0)E AH&-3t3ATE,

m.Z2 3

1. 3 85 2%

2 AFoAe HEgELI RHYae od &5 =3
F2EE olgelo] B BIE HI AT 754 ARE
A ARG 7He S Yot} 7 #9 S A e S4%
ZF2 Table 1, Table 2, Table 3 I} Fig 1, Fig 2, Fig 322
237} ehie,

DUFEET SHFEES 582 AYS A3 HEg
#y FEES S aureus|A FHY 13.4+2.0 mm clear
zones JASAIL P acnesollA 11.0+£0.5 m clear zone=
BelFson the Rol FFAo] BREA STt fi
W= EE #oA =2 FoaE84d0] BS Holeny S
epidermidiso)| A 16.7+3.0 mm¥ clear zone®] FA3}H oM
S aureus°lA= ] 15.9+2.0 mm clear zoneS FA3IH L
10 wol8tol M= FdEds YA FUth. Candida. A
o= ) 16.3+3.0 mme clear zone2 FAFEL £
coliol A Ao 11.5+1.0 mm & clear zone2 FAstg o
P acneso|A Fd] 28.8+0.2 mm® clear zoneo| &XJ3}4]
Qe =& FHEAAS Ut ssEfgEST

RHRR EEFEE 9D S epidermidisollAl H
10.9+3.0 mm¥] clear zone®| FAHJNL S aureusolA
.2+2.0 mm, Candida, A°)A 11.8+3.0 mm, £ colio|A
10.3+1.0 mm, P, acnes°lA Zd| 16,9+2.0 mme clear
zones A5t AEF o FHAIV} vk AS BFH
o4 AT

©

Table 3. Antimicrobial activity of Hwangryunhaedok—tang extracts on several microorganisms.

Hwangryunhaedok—tang Concentrations (%)

0 1 10 30 50 100 M.P.

S. epidermidis - - - - - - 22.7+1.0”
S. aureus - - - - 11.1+1.0 13.4£2.0 22,0£2.0
Candida, A - - - - - 22.9+3.0

E. coli - — - - - — 21.8+3.0
P. acnes - - - - - 11.0+0.5 21.0+2.0

a: no inhibition, b: inhibitioin zone diameter(mm)
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Table 4. Antimicrobial activity of Chamaecyparis obtusa oil extracts on several microorganisms.

Chamaecyparis obtusa oil Concentrations (%)

0 1 10 30 50 100 M.P.
S. epidermidis - - - 11.5+1.0 16.7+3.0 15.6+3.0 16.7+2.0
S. aureus - — - 11.7+1.0 15.9+2.0 15.5+2.0 14,9+3.0
Candida, A - 12.8+3.0 10.6+1.0 14.8+3.0 13.7+£2.0 16.3£3.0 27.0+3.0
E. coli - - - 11.5+£1.0 - 11.3£2.0 20.2£2.0
P, acnes - 14.6+0.2 19.7£3.0 28.8£0.2 28.5+3.0 28.3+1.0 28.5+0.4

Table 5. Antimicrobial activity of Hwangryunhaedok—tang and Chamaecyparis obtusa oil mixed extracts (9:1) on several microorganisms.

Hwangryunhaedok—tang and Chamaecyparis obtusa oil mixed extracts (9:1) Concentrations (%)

0 1 10 30 50 100 M.P.
S. epidermidis - - - - 10.9+1.0 10.9£3.0 11.9+£1.0
S. aureus - - - - - 9.2+2.0 12,4+2.0
Candida, A - 10.6+2.0 10.2+3.0 11.8+3.0 11.0+2.0 11,4+2.0 26,1+£3.0
E. coli - 10.2+3.0 9.7+1.0 10.3£1.0 - - 15.6£2.0
P, acnes - - - 11.2£1.0 13.8£1.0 15.0£0.3 25.2£3.0

Fig. 1. Antimicrobial activity of AHwangryunhaedok—tang extract. a:
control(—), b: control(+), ¢: 100 %, d: 50 %, e: 30 %, f: 10 %,
g: 1 %. A: S. epidermidis, B: S. aureus, C:. Candida, A D: E.
coli F. P. acnes

Fig. 2. Antimicrobial activity of Chamaecyparis obtusa oil extract. a:
control(—), b: control(+), ¢: 100 %, d: 50 %, e: 30 %, f: 10 %,
a: 1 %. A: S. epidermidis, B: S. aureus, C:. Candida, A D: E.
coli F: P. acnes

Fig. 3. Antimicrobial activity of Hwangryunhaedok—tang and
Chamaecyparis obtusa oil mixed extracts(9:1). a: control(-), b:

control(+), c: 100 %, d: 50 %, e: 30 %, f: 10 %, g: 1 %. A: S.
eoidermidiis, B: S, aureus, C: Candida. A D: E. coli F: P.acnes

2. itst 24 2%

FASE 2H8-S GotE7] fIgte] FEol wWE 74 A& F
418} 582 DPPH free radical &7 4L 2454}, &
EfgEy 58 48 =< 100, 50, 30 %ollA ZF 66.5,
65.3, 67.9 29 FAEEL YA @HEF FE82
g oA ZF 64.5, 39.7, 27.4 %2 FAreIEAYS e}
Wtk 24 F2E2 FEYEH R LS Ui
O} AR 22 Ascorbic acid Btk @& a%2 e
W (Fig 4, Fig 5). ##Efg#E5Y RUERFE 9:18&=2
ETE EFFEEL 30 % FEANE B2 FASERAHS Y
ERfisict EFEE A8 Fx=olA 2 90.0, 75.0, 75.7 %9
SRS UEtigle (Fig 6). whebA, #sfigsn R
e LS ST A =7 wordl wet &
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Fig. 4. Antioxidative activity of Hwangryunhaedok—tang extract in
the DPPH radical scavenging activity assay.
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Fig. 5. Antioxidative activity of Chamaecyparis obtusa oil extract in
the DPPH radical scavenging activity assay.
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Fig. 6. Antioxidative activity of Hwangryunhaedok—tang and
Chamaecyparis obtusa oil mixed extracts (9:1) in the DPPH
radical scavenging activity assay.
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