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Abstract :
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In this study, the anti-inflammatory, anti—bacterial and anti—oxidative activities of

subcritical water extract from Chamaecyparis obtusa leaves was compared with hot water extract. The
yield of subcritical water extract (165C and 180°C, 80 bar) was 39.4~ 48.5%, higher than 31.5% of
hot water extract. In the anti-inflammatory tests using lipopolysaccaride (LPS)-induced RAW?264.7

macrophages, the subcritical water extract concentration—dependently

inhibited production of nitric

oxide (NO) without causing cell toxicity. Upon the anti—bacterial studies using Cutibacterium acnes
and Staphylococcus epidermidis, subcritical water extract showed the stronger activity than hot water
extract. In addition, DPPH and ABTS cation radical scavenging activity experiments showed that the

radical scavenging activity of subcritical water extract was similar to that of hot water extract.
Moreover, in the study of cell protection effect using HaCaT keratinocytes damaged by hydrogen
peroxide (H,O,), the subcritical water extract (165°C, 80 bar) indicated protective effect against
oxidative stress. These results suggested that the subcritical water extract of C. obtusa leaves as natural
ingredients could be used as anti—inflammatory, anti—bacterial and anti—oxidative ingredients in

cosmetic formulations.
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OO]Q‘HO of Pt 22 &S T4

w2 Hostes dol7|doelnt3]. =yt dSwE
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AR 2] o5 -gHE ey O}Eilﬂ/l
ot ZHlof ogt HEAY 249 E4d ¢ C
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MAEH  superoxide anion radical (-Oy),
hydrogen peroxide (H,O,), hydroxyl radical
(‘OH), singlet oxygen ('O, 5ol it} o|e} &
2 fofl 4L E dEE et er Eohyet
free radicaleltt. FEgH SAGHA AL AlA|
SdFes 714 4F AHT L3 fdctes F
Hol 31 ItH12,131.
o}AA Z=(subcritical water)= E9 &E:&=4
(1000)3} A 2=(3747C) /\}O]Oﬂ =l ] 7}
Z AFEN(C 22.1 MPa)ollA oA A
B2 olF FEof ol&st= W]l 0}%‘74] T F
Holot., 71&9] &7 Y74 & T3 Huwsty
—zr% Al7to] %‘Q’J_’— 731% & gui7t ARE 2

.

Agto 24 ﬁg‘ﬂﬁﬂ %gon st ey 2z
VoAl 14,151, 4t &ZE] 5 SH glo]
gdfgor X%‘ﬂo}ﬂi ol 4 FE2 2
7 FHoln, FEANE 5730 min JERE A
Z1o] AAHoltH16].

WHNYE(Chamaecyparis — obtusa)s  ZW3}
(Cupressaceae)ol] &sl= A= 2y m2oz
1959U 2 E Arz] ARoA Tl Auid] Lrom
T2 b ERAE] AAstar QIoH17]. HEy
T 9 FE2Ee F2 HIYLo|E(terpenoid),
2] 2t (lignan), EetR:o|=(flavonoid), 2HIZ
o] = (steroid), ZYAF 59 AHo] Hirglo] glo
H, 55 ®¥ ARl Fao 4R HiEw
(monoterpene), A2 H (sesquiterpene)> 74 E
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£ AoldE A3 FEWQ ollA 42 W
W Qe FEstel g4, YT U A A%
9% 220 ML BAstel BE UR 59
24 7FsAe Pobaua) sk

21, de M=

2 Aol ARgEE |El ¢l 2021 9gef A
AZA BBl JHPTF AgE AFAAANE
A4 (Korea)ol| Al 9l5tod *}30} gk HxH
w912 Hajote] ¥ HyslHA ARgslTh

2,2, WHY Q) OllA £+ U HF FEE M=
Az 9 B9 #He 9 0.3 gt 2 10 g&
40 mL o}dA F& A 47fo] FXT F, ofdA
F2% %] (SpeedExtractor E-91 6, BUCHLI,
Switzerland)oll & stoieh. ofdA & =202

1507 180°C, 80 bare] 2AC=2 15 min B4 &

Fsldon, 24 M2t SRAE olashi
Poldl oA 4 FEAL AU HeL 52
AZAA 2T Fhel oA 5+ FE2ELS 99
Y. 95 FERS A2 209 0 9 12 g8
S35 160 mLef ¥l 100°CoA 4 h &<t +
zstgon, 229 Ma ofststo] A ofoy
2 A SES FAARAA 2T gee] o
N

2.3.1. Al v

Murine macrophage cell line¥l RAW 264.7
cellz American Type Cell Culture (ATCC,
USA)ZHE EeF drob 100 U/mL  penicillin,
100 pxg/mL streptomycin (GIBCO Inc., USA)
2 10% fetal bovine serum (FBS, GIBCO Inc.,
USA)o]l H&H  Dulbecco’s modified Eagle’s
medium (DMEM, GIBCO Inc.,, USA) HjAE=
ARgSte] 37T, 5% CO, F2710A Bidstale
™, 2~3 doj| g WA Al wjgsiAct.

2.3.2. NO &4 94 &4

48 well plateo] 1 x 10° cells/well2 HZZ
BF31a 37T, 5% CO, Z7AstoA 18 h Hi%¥
¢, HAE AAskAth. 1 pg/mLe]  LPS
(Sigma, USA)E EZFsh= Hixz2 we T, Alm
Frds 747 @7}0}‘11 24 h Hjgotd. o]
AzejoF A5 100 xLet Griess A19F(1%
sulfanilamide, 0.1% naphthylethylenediamine in
2.5% phosphoric acid) 100 pzLE Z&sto] 96
well plate]A] 10 min B¢t ¥H-SAIZ1 & 540
nmolA FFEE Aottt AdE NO9 &
2 Griess AFS o]goto] A|Lujefl} Fof &
Asks NO, o dHl= =45kl sodium
nitrite.: (NaNOp)E standard2 A}-goto] st
At

e

ol m]m

2.3.3. NI =4 H7HMTT Asaay)
3-(4,5-dimethylthiazol-2-yl)~2,5-dipheny
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Itetrazolium bromide (MTT, Biosesang, Korea)
assayt= RAW 264.7 MEZE 48 well plateof 1
x 10° cells/well2 B33t 37C, 5% CO, %
ZstollA] 18 h HuljF &, LPSet Al=nE FxdE
2 SA9 Agste] 24 h wij¥sEATh ©]% 500
pg/mlLe EHE2 MTTE FH7Iste] 37ColA
374 h H9 ¥kSA & MTT 84S A|AsH
Atk o7]e] DMSOE 7Fste] Aolgles Alzet
ghgote] 31 formazan HHES SSfAIZ|L
570 nmolA FFEE SHot AlZ PEE%R)
< AXtst4

2.4. A

o

=

1]

o
241, 4= g
249l C acnes (CCARM 0081)2} FExj

BT Al S epidermidis (CCARM 3709)5
FYAN S 5238 (Culture Collection  of
Antimicrobial Resistant Microbes) & 25 & HoF
dtol ARRSIETE C acnes= H|FH|AE GAM
(Gifu anaerobic medium)© 2 3}o] 37C, 7]
A4 204 wigsta e, 24 gt ;14 A
vjoFstct. S epidermidis= HlFEIA]S TSB
(tryptic soy broth)2 3}e] 37TColA viYdstH e
o, stFo] g HA A vjeFstict.

2.4.2. by
(Paper Disc Diffusion Method)

A=o] gt S SRIshy] flof Ay
0= clear zone® A7E ATy C acnes
= 1.0 x 10® CFU/mL, S epidermidis= 1.5
x 10° CFU/mLE ZHF %, 0.8% agars I
Sh= HiRol ol St=EiA](1.5% agar) floll #
Fotdek. HiR7E 209 Alm §ols e
217 8 mm9] paper discg &9 ¥, C acness
37CoA 48 h Bt A7l wigsta, S
epidermidis= 37CAA 24 h Bt ket &,
9" 9F ¥5 AHAeclear zone)o FA7|E
ZA3l9tt. xR o 2= erythromycing AR
st

d

2.5,

o

Lbst

1]

2.5.1. DPPH A& &7 &4
2,2-Diphenyl-1-picrylhydrazyl (DPPH, Sigma,
USA) =tz 27 84 A2 Blois ¥H211=
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585131, 96 well plated] FEHZ 345t
7 89 20 xLe 0.2 mM DPPH gz &
pLE Eesto] AF2olA 10 min &<+ §h
¥, 515 nmollX FF=E FHsAH. 4
o] &7 24 (scavenging activity) HHE-E(%)
S Axstgon, ¥4 tFTEORE butylated
hydroxytoluene (BHT, Sigma, USA)E AM&-oF4

—_

oo 12 >

0
31
/\] =

I

2.5.2. ABTS %ol oz &7 &4

2,2’=Azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid) (ABTS, Sigma, USA) ol =t
2 27 DAL Re 50| WADIS SEIAAL
7.4 mM ABTS®t 2.6 mM potassium persulfate
(Sigma, USA)E <3tste] A2 9 qiofA 16
h &<t §HSAIA ABTS ol =z J4Al
Zitt o] 8HE ofgrgz2 5|45t 700 nmoflAl
4= 078 + 0.027F HE& sto] Ao A
85kt 96 well plateo]] FEEE 543 Alm
| 20 pLe ABTS ol 2tz &9 180
n L5 Egsto] A2olA 15 min 52t ¥H-EAIX]
%, 700 nmoflA FFEE S5k 24 A= 9
a7 24 Hide(®)e Adtstaon, 4 tix
TOo 2= BHTE ARESHth

2.6, MZES S1}

2.6.1. AI H%F

Immortalized human keratinocyte cell line?!
HaCaT cell2 ATCCZHE¥ EoF dhop 100
U/mL penicillin, 100 pgg/mL streptomycin 2
10% FBS7t &F DMEM HiAE ARgsto] 3
7C, 5% CO; F271°0A Hidston, 3]
o WA A EFsh

2.6.2. NI =4 H7HMTT assay)

96 well plateo] 1 % 10* cells/well2 A|ZE
B35l 37C, 5% CO, 2A5IAIA 24 h Awf
& F, HAE AASHIH. FBS7 AEA g2
Hizo] AmE s=Ea 247k Agsto] 24 h Hj
F %, 500 pg/mLe FEEZ MTTE H7Fstod
37ColA 3~4 h Bt §HEAIZ &, MTT &4
< AAsSIALE o719 DMSOE 7Fste] Aopgl
L HZe} vheste] A7l formazan YHES &
SHAIZIAL 570 nmoA FBEE SAHSt Ax
EE& (%) S Aot
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2.6.3. IS AR GEEH AE &40 g
96 well platee] 1 x 10* cells/well2 AZE
F5tal 37C, 5% CO, Z7stA 24 h Zuf
3, HAE AAsHHESY. 6 mM IHiEEAE
S5 HiA] 100 ¢ L2 23H5te] 30 min =9
% &, vix|E A|ASI Dulbecco’s phosphate-
buffered saline (DPBS)Z 2 3] A5ttt FBS
7b HEA] oF2 HiRle] AmE sLEE 7t7t
Aot 24 h viFE &, MTT assay®2 AL
NERONE AN BSRLE T AR
£l "t AlZzRS BIE RISt

_}?_
of
i
Hf

2.7. 8 2M

BE A¥e 3 3 wEow oTojgon] A
@ Ane WEw Ezude gehjdd. T
excel software (version 2022, Microsoft Corp.,
USA)9] student’s rtest® FASHA o4 H
Zsiort.

(e}

gotH 7] 99, I
Hl EAstoich. Hul 9lo] ol
2L E WEE oto] 3 7] 2415
2 185C, 80 bar)2=2 15 min

e

o otdA & FEES P, I L P FY 5
& FEEY $£82 B85 ¢ FEE
(31.5%)9] 1.54] o]4o& lEgcH(Table 1).
3.2, mul 9l ofdA = FESe| & Y

el o}QlA 4 FEES FH ATE IR
28 ue dlAMES] RAW264.7 AIZE o] &
sto] NO A4 94 &4 2 Az 54& 574
stk I 249 Alzejdte] EAfste W=
A2 & gEd LPSE d4HE e 9eiTE
2251 TNF-«, interleukin (IL)-18, IL-69}

T2 A5 W Aol EFRRIES] BHIE E£XIot
H NO9 tigF Aol TAstA =Hol &5
BA dits ety o= lh23]. whet
A Az Higt & BIE ZRIskr] Yo A
Alzze] LPS 2= 7Fste] NO<)
sh= ol de] o] 8= QUtH24]. ZF
2 =23 f@y 9 A2 L2 10, 20, 30 u
g/mLE AHZsidls o, 44 F=E

a5 FEE2 30 ¢
g/mLold AE 54& HAAT, ofgdA &+ F

=2 AlxZ 54 dUEhA ekt =9 NO
A A BAEE ofdA & FE20] EF FF

2 mr 9%spl uehgor], S8 150C, 80
bar oA FET ofA & FEES NO
A Aol Z4do] 7HY =4 UEhgS =]lskal
SH(Figure 1).

epidermidise  ©]-8-5t%]
zone®| 2715 gl 1
Al 7 FE=OA P+t 24
FEEHEY P Bl
tHTable 2).

Table 1. Extraction Condition and Yield of C. obtusa Leaves Extract by various Extraction

Methods
Extraction Method Time Sample (g) Extract (g) Yield (%)
Hot Water 4 h 12 g 0.378 31.5
N 150°C, 80 bar 15 min 12 ¢ 0.349 29.1
Suberitical 1657, 80 bar 15 min 12 g 0.473 39.4
Water
180°C, 80 bar 15 min 12 ¢ 0.582 48.5
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=NO production (%) mCell viability (%)
100 ™ . g 53 " 8 5 4 " = 1 100 _
= * =
~— *
S 80 . * m 1 80 >
— * * -
g 60 *x . 160 3
-8 * Kk >
& 40 r {40 _
=) @
=
20 120 ©
0 0
LPS (1 pg/ml) - + + + + + + + + + + + + +
Sample (ug/mt) - - 10 20 30 10 20 30 10 20 30 10 20 30

150C 165°C 180°C Hot water

Subcritical water

Fig. 1. Effects of subcritical water and hot water extract from C. obtusa leaves on NO production
and cell viability in LPS—stimulated RAW 264.7 cells. The cells were stimulated with 1 g
g/mL of LPS only, or with LPS plus subcritical water and hot water extract from C
obtusa leaves for 24 h. The data represent the mean + SD of triplicate experiments. ('p <
0.05, "p € 0.01, 7p < 0.001 compared with LPS treated group)

Table 2. Anti—bacterial Activities of Subcritical Water and Hot Water Extract from C. obtusa

Leaves
Clear Zone (mm)?
C. acnes S. epidermidis
(CCARM 0081) (CCARM 3709)
Hot Water 9.2 £ 0.3 85 £ 0.5
. 150C, 80 bar 115 £ 0.5 9.2 £ 03
Subericial 165C, 80 bar 10.7 + 0.3 9.0 £ 0.5
Water
180°C, 80 bar 10.3 £ 0.3 9.2 £ 0.3
Erythromycin 469 + 1.0 30,5 £ 0.5

YConcentration of sample : 5 mg, erythromycin @ 20 xg

3.4, T Q) OIUM £ FHEEO| At} &Y 2 ABTSE o83+ F4tekeo] 5742 potassium
A9 Fitsl 252 2t &A75E °]8s persulfate@} wh-gof s AJAJE ABTS ol
$lom, DPPH:= b e hydrazyl 2tz {2 ool 4tst B3] ofsf A7 =] 2
sh=EA, et 71An jheste] F44]l Oz Sl A=) 2AEE e o8t ¥

hydrazino.2 Hgt=|n] DPPH -§ofo] w0l 4 Holrt. DPPH 2tz 2753 72 Q19
HHEh mebq Ae FE20 Sh a4 24 29 Sze Arsts A48 714e] 3520w,
SHozx DPPH §99] S3x HSE F4 DPPH 2tHd 2753 fo4l oS Hol
sl= Hido] e @ylEo® o]gEy 9t + Zo= g QiH2s) olgt ¥gE &
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3.5. W 9 ofA & Z&ESC| MEHS 57

Avzol oAb BANA AHEAL el 2
rEdA T B5A 2] oA T
AE Tprsleat Anee Sastel 4A
Algro EASHE Fholet ety e @
AL AAAA AL £4E oA s

A 48 fUSH BANEY SEAE <

3

|

G ES] HaCaT AZe] AH=25k Al
I AEE v GRS wEskAHR26]. 2t
sk AE A, MTT assayE ©l-8st] ddel
/\].QLQ /\IE—J o Hq_clqg 737(43}%\:]- Hul o]—
A & E I FE2ES 25 59 10 pg/mL
9] == HaCaT A2 ] Agsto] =42 gl
g A}, ofdA 4 FEFE2 AE Ao UE
U2 AT, A FEES S ug/mL o]/ge]
FLolAe Aol tigh 540l S =Rlste
g4 FE2EY A= AY ke 25 ug/mL o]
St2 B 5 AAsIA o (Figure 3).

(A) 107 W05 yg/ml ®50 pg/ml 100 pg/mL 200 wg/mL
c **l]c:*
= I
% — 80 * % * % *I* * %
o = T *x T I
Q7 60 f r
~ 3 T: * ;
= =
SZ ot . . B .

39
T 20
a
S
0 1 1
150C 165C 180C Hot water
Subcritical water

(8) o 25 pg/mL ®50 pg/mL “100 pg/mL 200 ug/ml_
> 100 r **#‘**
c
e
85 80 r % % * %

%) - I T -~
== 60 r
83 s I k4
?}) 20 L
l_
2

O 1 1

150C 165°C 180°C Hot water

Subcritical water

Fig. 2. DPPH (A) and ABTS cation (B) radical scavenging activities of subcritical water and hot
water extract from C. obtusa leaves. The data are expressed as a percentage of control

+

and represent the mean

SD of triplicate experiments. ('p < 0.05,

o

“p 001, Tp <

0.001 compared with untreated control group)
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10 25 5 10 25 5 10

150C 165T

180°C Hot water

Subcritical water

Fig. 3. Cell viability of subcritical water and hot water extract from C. obtusa leaves. HaCaT cells

were treated with different concentration of samples, and then cell toxicity was determined
by MTT assay. The data represent the mean = SD of triplicate experiments. (*p < 0.05

compared with untreated group)

H g oA & 2B U 94 FE2]

7 ARRAARS] SAS HAA g R
A% vigoR, HasAR AE E4o] S

HaCaT AlZoA MEZRSE FIE FA5HS
O A3}, He 9 IS5 FEEO Az P&
S HAelE4 6 mME A2 control (58.4%)
e F7FolA] gstolt, oA & FEE F
165C, 80 bar =79l FZ&E2 10 uxg/mLY
SolA ME AEEo] 68.3%, 180C, 80 bar
279 FEEL 66.5%=2 AZRS a7t &
& 2QIstAt(Figure 4). °]E HIg o= Hu ¢
ofdA & FEE F 165C 9 180T, 80 bar
2719 FEE2 Ax 5440 YA ¥+ 5
T30 pg/mL)7HA] AEE Aot AHZ &
&2 =439 Figure 5). A¥ A, 165T,
80 bar 2719] oA & FE=2 AR AHY
FEIt EFoHd4E FROEHOR AE YEE
o] Z7lote AFS UErHeH, A= AHE &
T7F 30 pg/mLE of 19.8%9 AIZHS &3}t
U= AoR SRIEUHFigure 6). oA 5=
2 HuF HIA4E Uelll= fadEE #

it o o

RO

_Q_UH =2

8% tAlstel 04 B :
@ =4
S

[}
2Eot ofEs 2AFeEN §
A z4dsto] 244 2o thel
531 Set26]. ofA7EA] ofYd
o] g3t HMAES Fold AR
= vluet Ao, FHE ATH
oA 4 FE2S 5o FEAARE o
o 4 9lom, 53] 150C o9 2kofA
g olQlA 4= FE2E9 EdHE 59 ol
7tob= AdFo] HehdS &1 4 H27].
gt oA & o]&s fEAES T&&
< feixe e EA ot otdA &
o] gakMoF spH[28], AAte] o] AT
T M= Fa ZollA {FEAES gallic acid?]
ZFol 165CA FE2He o, 7P =4 =4
shelsteivt16]. whebal, | ] oflA &
5 % 165, 80 bar Z7NA QO FEFo|A
S e yellle AESc] agxe=
o] 3% G52 Uehie AR Hr

g ok

flo
il
iy o N gt @

4 35S
7]

=7
H

[ROR=T\
1@ 1o

-
M)

X,
i
o

| & %
o2

.
e
3]

g,
)

o
S

=
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=
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100
= 80
2
= 60
Q
=
> 40
3
20
0
HO0, (BmM) - + + + + + + 4+ + + 4+ o+
Sample (pg/m) - - 25 5 10 25 5 10 25 5 10 2.5

150°C 165C 180°C Hot
water

Subcritical water

Fig. 4. Cell protective effects of subcritical water and hot water extract from C. obtusa leaves on
HaCaT cells damaged by H;O, HaCaT cells were treated with different concentration of
subcritical water and hot water extract from C. obtusa leaves for 24 h after being exposed
to oxidative stress. The data represent the mean + SD of triplicate experiments. (*p < 0.05
compared with H,O, treated group)
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Fig. 5. Cell viability of subcritical water extract from C. obtusa leaves. HaCaT cells were treated
with different concentration of samples, and then cell toxicity was determined by MTT
assay. The data represent the mean + SD of triplicate experiments.
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