ORIGINAL ARTICLE

Korean J Clin Lab Sci. 2018;50(1):37-43
https://doi.org/10.15324/kjcls.2018.50.1.37
pISSN 1738-3544  elSSN 2288-1662

Analysis of the Component and Immunological Efficacy of
Chamaecyparis obtusa Leaf Extract

Joung Hee Kim', Syng-Ook Lee?, Kook Bae Do, Won Dae Ji3, Sun Gun Kim4, Young Doo Back’,
Keuk-Jun Kim'

}Department of Biomedical Laboratory Science, Daekyeung University, Gyeongsan, Korea

“Department of Food Science and Technology, Keimyung University, Daegu, Korea

*Mediway Korea Co., Ltd., Gyeongsan, Korea

“Traditional Korean Medicine Technology Division R&D Department Herbal Medicine Team, Gyeongsan, Gyeongbuk, Korea
*Department of Clinical Pathology, Daegu Health College, Daegu, Korea

BELL O AESO| MERMT} MBS0 2t AT

N,
2
Lok
O,

202 3 3 4 5 1
<5, T, AL, 440, e, A=

b

‘e eeta QA e, A ek A Ankste e A% bg e g, e vl glol A Ejoh, Sk AT AR ofgha, Srf R A st Ak )k

Chamaecyparis obtusa (CO) has recently been attracting attention because of its beneficial effects

on skin allergies, atopic dermatitis, and skin diseases, such as acne and eczema. In the present

study, the extract from CO leaf grown in Jangseong gun, Jeollanam-do, Korea was evaluated for its

anti-oxidant, anti-inflammatory, and anti-allergic effects /n vitro. The total polyphenol content of

the CO leaf extract was 25.89+0.31 mg gallic acid equivalents (GAE)/g. Gas-chromatography

mass-spectrometry (GC-MS) analysis revealed the presence of six compounds in the CO leaf

extract: o~terpinene (3.03 mg/g), a-terpineol (9.48 mg/g), limonene (5.96 mg/g), borneol (59.78

mg/g), myrcene (4.85 mg/g), and sabinene (11.31 mg/g). The RCso values of the CO leaf extract for

H,0, and ABTS radical were 5.47+0.13 mg/mL and 4.00+0.01 mg/mL, respectively. In addition,

the CO leaf extract showed significant inhibitory effects on lipopolysaccharide-induced nitric oxide

production in RAW 264.7 cells and IgE-induced release of B-hexosaminidase (degranulation) in

mast—cell like RBL-2H3 cells. The cell viability assay showed that the CO leaf extract (100~800 Corresponding author: Keuk-Jun Kim
ug/mL) did not affect the viability of human normal skin fibroblast CCD-986sk cells significantly. Department of Biomedical Laboratory Science,
Overall, these results suggest that the CO leaf extract is a potential functional cosmetic ingredient Daekyeung University, 65 Danbuk 1-gil,

S L . . Jain-myeon, Gyeongsan 38547, Korea
that can exert anti-oxidant, anti-inflammatory, and anti-allergic effects. Tel: 82-53-850-1266

Fax: 82-53-850-1496
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Wl Chamaecyparis obtusa, CO) 3| 7|(hinok)Hs- & N =7k} 7ot ute 3 e/ So] Barw et
2 gubA o 7 oFe x| 9l 11, ZEULIN Cupressaceae) S [2-5]. T3t F|<L HulL}Rof| 4] 2253 bioflavonoid 2] 4-$- A1
& Charmaecyparis)l| &3 5=, Q& St gty ARG ZRgo] Qrkal BIE$leH (6], monoterpenoids,
(1], U Z2 = 82 7l 7] 1A A%, 24 34 sesquiterpenoids, flavonoids®} bioflavonoids 5 =L}
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Toll ARgE HEUE 9] 3EE(C&B Cosmetic,
Choongnam, Korea)i="3/J A S 2| HMUWS QN Chamaecyparis
obtusa Leaf) 20 kg¥t gA15 80 kg =gwat, UaAtel
105°CellA 2042t A2, Eatsto] 2153 60°CellA] 72417F
7hesto] 25 9855 HEfoto] Al oJ7H0.2 uM)F EEE
T ARRERQIT) Al k] ol 0 7 JLQ]3t HulLHL o) e i
2 50°Col| 4] 7ret 7z she] ARE-SESIT

2. GC-MS (gas chromatography—mass spectrometry)S
0|8%H HUMLIT o ==Z0| HE 24

o= ™
AJEE4-2 Bose 51919 ARUFE 1T WH-E o83t
ShimadzuAke] GCMS-QP2010 Plus A|2]% GC-MS (Shimadzu,
Corp., Kyoto, Japan)= w4 sF3ict. 4] 272 4ol 30 m,
W74 0.25 mm, & 77 0.25 umS AHE-3H ow, o] 54k 7}
AEUE, 52 2.0 mL/min, A5 HES Qo2 8
UL st on, 4t &5 280°C Uo7 Agste
1=l

th Q8 e 58 20T 60°ColA 187 fA] %

www.kjcls.org

10°C/min.& 100°C7HA] 574171 & thA] 7.5°C/min &
250°CE 56kl 387 728 2 60°C/min 8. & 280°C7}1A4]
£23}0] 15871 §-A 5k

3.

s22I= By
zolds U AgEI G
Folin-Denis¥[15]& $-83}0] 27989ic). & 443 342

[6)
7k 2225 A5 g o] 28| 2 3] 43t Folin AloFS S5 47}
o] =

spectrophotometer (UVIKON 922, Kontron, Augsburg,
Germany)E AR&-610] 700 nmollA SE=E S48t o
o) FZ2)vs T gallic acidE o]-g-oto] 23k xF=A
© 28 3}k gallic acid equivalents (mg TAE/g extract)
= e Sich

4. ABTS radical cation 27X £H 2,2'-Azino-bis
(3-ethylbenzothiazoline-6—-sulfonic acid (ABTS))
2o A7 &Y

ABTS 2tolzh 47 E4& ABTS' cation decolorization

assay " [16]of whek A12Y5kSITt 7 mM ABTSS} 2.45 mM

potassium persulfates |5 L2 Tsto] A ¢raofA

24X7F B9 A Bte] ABTS™ & 44171 & 732 nmofl Al &

B el 0.70 (£0.02)0] =A phosphate buffer saline

(PBS, pH 7.4) 2 & 3]A45}ic}. 345 -84 990 Lol ==

10 uLE 7Fsto] HEs] 148 5 ARE £ 734 nmoll A 8=

345l A 52 et aA S AEEH

7F1A] OF2 2ol ST E 1/28 THIAI7]= o] B a3t A]

529 F QI RCsopk &= eI SITt. o]l 4] v & ¢5}o]

troloxg ARkt

5. Hydrogen peroxide (H20,) 27 &8 £H

Lee 5[1712] WHof w2t 96 well micro plateo]] PBS 100
UL} Eof 1591 A|& 20 uLE ¥il 1 mM H,0,% 7Fste] 55
XS o, 1.25 mM ABTS 30 pLe} PBSell %<1 1 U/mL
peroxidase 30 ULE &7FsFo] 37°CollA] 1027 HHg-AIX] &
405 nmollA S FEE S ojnf BAJH|WE flsto]
ascorbic acidg Ao

6. Nitric oxide (NO) MidZF £H

RAW 204.7 AlzaFd PPu= D484 F2 nitric



oxide (NO)2] %2 Green 5[18]9] WS o]-g-so] AL HY
Gl Fof| EA5k= NO, FEE griess reagent2} BH-A|A
2459tk RAW 264.7 MEE DMEM ®ixje] 1x10°
cells/mL == 96 well plateo]] H53t T A FS SR
He]sto] 24A17F st o lipopolysaccharide (LPS)
100 ng/mLE 4 7Fste] ThA] 24 A17F WA ZI T, A28 4
S 100 uLe} griessA12K(1% sulfanilamide, 0.1% naphthy-
lethylenediamine in 25% phosphoric acid) 100 uLE 23}

o] 96 well platesel| 4 1027} 9H5-A]71 2 biotek microplate
spectrophotometers ©|-85+4 540 nmolA] S FEE 574
ST NO, - #E42 NaNOL & 5= 2A|oto] ARS-

s,

7. HIZIMIZO| EfutEl(B-hexosaminidase) £

RBL-2H3 Al2Z+= 10% FBS®}F 1% antibiotics (penicil-
lin/streptomycin)& Z¢ts}= DMEM Hj A S AR8-3}o] 37°C,
5% CO; incubatorel| 4] vjeFslSict. 24 well-plated]] 2x 10°
cells/well = M|2EE E5561aL 3AIFS 1 ug/mLe] DNP-specific
IgE (Sigma-Aldrich, St. Louis, MO, USA)Z 1847+ &<t 12t
Al7]3L PBSZ 43 A#s}9]c}. o]% incubation buffer (119
mM NaCl, 5 mM KClI, 0.4 mM MgCl,, 20 mM HEPES, 40 mM
NaOH, 5.6 mM glucose, 1 mM CaClz, 0.1% BSA, pH 7.2)2}
A& Z¥7+0, 100, 200, 400, 800 pug/mLE <24 0.2 1087+
A A3t & 1 ug/mLe] DNP-bovine serum albumin
(DNP-BSA)T 1AIF vjofsto] AlaES S StAZAT. o]
Tk 5 4 Ee](12,000 rpm, 108, 4°0)5 B3l Hel3t A%
o 25 uLE 1 mM 7]88H(p-nitrophenyl-B-acetyl-glu-
cosamide in citrate buffer 0.1 M, pH 4.5) 50 uL&} 37°Cof|A]
1A17F ¥hg- A3}, vhg- & stop solution (0.1 M NaxCOs/
NaHCOs, pH 10) 150 uLE 7ksto] 9hg-2 HA|AI7 00,
405 nmellA SF=E Z45HITH19L.

8. HIFOLMIZO Ciet M=o Bt

QUZF 2] ArolAlZ Q] CCD-986sk Al = SHA| 25
SAHAE, T=ollA £ ol ARSIl o, AE= 10%
FBS®} 1% antibiotics (penicillin/streptomycin)g &=
IMDM B A& ARE-310 5% CO,, 37°C Z740)1 A v 8Tt
A EE/3S G711 9 AIES 1x10° cells/wellS] WE=
48-well plateo]] ®5=5}a1 24 A7 F 3, 7} 5 HELRE
o FEES 24ARE AP 15 MTT A|9H2.5 mg/mL)
< Zhwellol] 25 LA 2d7Fsto] 3417 ai gl o, A5 A
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Astal ZF welloll A= formazan 2732 DMSOZ 3417
550 nmoflA FEE STt Al2EAd2> Fo e A
58 o ZF AElRte] AdiEQl AlEAYEE(cell

viability)}& B713to] AlLtsHA.

9. 84 X2

HE HolEe 34 3 RHESH] Hdtah #2290t
(mean+ SEM)E YEFY 9l o, A E-4 o= SPSS statistics
22 (Version 22.0, SPSS Inc., Chicago, IL, USA)7} ARS-E| 1Tt
TS, T 7Fe] oA Aol HSolls Al EAREA]
(one-way ANOVA)Z ARE-6F3lCH, Duncan's multiple
range test WH-S 3 ARE S-S AIBSISIT £ TIF Aol
O] vl ol = t-testE ARE-OL 01, f-eJEE0] pgho] 0.05 T

¥l 49 SAH O fORE 202 Hedhlnt,

Z

1. GC-MS (Gas chromatography-mass spectrometry)=
0|3¢ct MUl IR Q) FEEO| FRHE SIH 24

ALY o] 3:250] R AR T3 SRS % 4
AL BA(E Fote] S Bslslon, 65 A%
of thet HgA A Ak A A1) 410l 0.9997 oo &
1.09 71748 ek 44492 e gk, ool Ale] 72 2
ole ®ZEA0 53 WRE AR vlwste] Seletgict.
o-Terpinene, o-Terpineol, limonene, borneol, myrcene 3!
sabinene 652 AE-2 5228, 5378, 836%, 10.39%,
10.814 B 12.34%] 717 A& ckFigure 1). A7
GC-MS F#ATH 0 & HLPR 9] 225-29] 65 Aol Tt 3

o 5498 AASE A7 o-Terpinene 3.03 mg/g, o-Terpineol

c

9.48 mg/g, limonene 5.96 mg/g, borneol 59.78 mg/g,
myrcene 4.85 mg/g, sabinene 11.31 mg/g® UERITH
(Table 1).

N
O
1
it}
=
T

9'1-

_'[E

SHELET 9] $:2350] & Eel 9= 0] S gallic acidE 7]
FEA R slo] 2481t Table 2). Gallic acid= 2413t
U9l 2259 3 Zelvle 392 25.89+0.31 mg GAE/g
= HeE et

www.kjcls.org
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Standard compound
Figure 1. GC-MS condition of C
C.obtusa| obtusa (CO) leaf extraction. (A) The
pattern of standard compounds. (B)
The pattern of CO (1. o—Terpinene; 2.
; : —— o~Terpineol; 3. limonene; 4. borneol;
25 250 275 (Minutes)

5. myrcene; 6. sabinene).

Table 1. Results of chemical composition analysis of C obtusa leaf extract

Analysis of contents (mg/g)

Components
o-Terpinene o-Terpineol Limonene Borneol Myrcene Sabinene
C. obtusa leaf extract 3.03 9.48 5.96 59.78 4.85 11.31
Table 2. Total polyphenol contents of C. obtusa leaf extract 140
Sample Total polyphenol contents 120 -
C. obtusa leaf extract 25.89+0.31 mg GAE*/g < 1004
>
*Gallic acid equivalent. % 80 -
s
2 60
[
o
40 -
3. QIZH Q2| MQOIKIZRI CCD-986sk M0 Ciet w0 |
LIS Q) X&) HESY o
C. obtusa (pg/mL) 0 100 200 400 800

CCD—986s Aol HEUREL Q) 2558 24 A7 A 2l st
A FEAYZE-S Stolol Ay}, HulLbE o] 225(100~800
ng/mL) CCD-986sk Al 2| e el] 12121 Q1 Al E5d-& et
WA ekoteh(Figure 2).

4. Hydrogen peroxide (H202) &7 &M £X

HMUE o 2259 HO0 tigh A2 RCsot
trolox®] €443} v]1ste] trolox GeFak(trolox equivalent
antioxidant capacity, TEAC) 0= YR I}, 1 A} Helo}
I 9l 3:259] RCso¥} TEACE Z+2} 5.4740.13 mg/mL¥}
1.35+0.11 mg TE/g= YEFITHTable 3).

5. ABTS radical cation 2AHZE £H 2,2'-Azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid (ABTS))
S A &

SEISEROIES

rLl

o
éf

259 ABTS radical cation &A%

www.kjcls.org

Figure 2. Viability of C. Obtusa leaf extracts in CCD-986sk cells.
Cell viability was measured by MTT assay. Abbreviation: CO,
Chamaecyparis obtusa.

RCs0%} trolox 2] 437} 8] w8} trolox WeFgko & Uehy <l
of. 1 Av muub 9 $380] RCo¥ TEACE 747
4.00+0.01 mg/mL7}5.21+0.05 mg TR/g& LrERGTh Table 4).

6. TEILLR QI ZRZ=F0] Q6 RAW 264.7 MIZZOIA LPSE
Q= Nitric Oxide (NO)2| &}

RAW 264.7 Al 3291 LPS 100 ng/mL2 X 2] 3t -of| A NO A3
/301 28+0.38 uM7HA] S7FSFR S B LR 9 3252100

ug/mL X 2] Lol A NO A4S 18.34 +0.67 uM, SHELHL 9
22225 200 pug/mL X 2ol A NO AL 11.45+0.57 uM
=T ojFA SoA o g 7h4slglthFigure 3A). OHA LPS
£ A 2fF RAW 264.7 Al 329 7-5- F-A4 2l thv] oF 60% 8 &=



A B
35 ICs;: 224.61 pg/ml 120
25 30 T 100
= 25 2 80
2 9 =
B 5 60
g > a0
o _
o 10 3
o
o 5 o 20
= 0
LPS (100 ng/mL) - + + + + + LPS (100 ng/mL)

C.obtusa (ug/imL) - - 100 200 300 400

Table 3. Scavenging effects of trolox and C obtusa leaf extract
on hydrogen peroxide

C. obtusa (ug/mL)

Sample RCso* TEAC (mg TE/g)**

C. obtusa leaf extract
Trolox

5.47+0.13 mg/mL 1.35%£0.11
4.86+0.13 pg/mL -

*Concentration required for 50% reduction of ABTS™ + at 10 min
after starting the reaction.

**Trolox equivalent antioxidant capacity.

Table 4. Scavenging effects of trolox and C obtusa leaf extract
on 2,2'-azino-bis (3-ethylbenzthiazoline-6-sulfonic acid) radical
(ABTS")

Sample RCso* TEAC (mg TE/g)**

C. obtusa leaf extract
Trolox

4.00+0.01 mg/mL 5.21+0.05
11.80+0.12 pg/mL -

*Concentration required for 50% reduction of ABTS" -
after starting the reaction.
**Trolox equivalent antioxidant capacity.

at 1 min

N
i

1o

AEAEEE HAOL, 225 WA Hefat £ 55

o4 el 571= K SthFigure 3B).

T

S

hva o]
Y EEo]

Jo
olN

| kF*x2

N
H

L o) s
o

I =0| IgE0]] Z 2= RBL-2H3 MIZ0f|A
sty 27| 2t

HUlLLEL o] 2225 o] 3} okl 2 7] 28-S K 7] o3 RF2E
DNP-specific IgEe]l Tt B-hexosaminidase HE LR o]

FEE0| sk oEA o ® HAE )k Figure 4).

i

mak

d LR O] 552 AMES
o i i % 5 S ) 3H 1A 9 A
YA}, Lee 520]2] Ao = odopAE|o| E £

S FAAS oF=Z ] B2 2] HPLC 4 Ek%ﬂ—éi A3} quercetin
AJEo] 83.9%, taxifolin 9.2 6% kaempferol 6.77%% WeRE
o Zejulsdegel wel Avk= glolth 2 AtellA=H
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Figure 3. Effects of CO on NO pro-
duction and cell viability in LPS-treated
Raw 264.7 cells. Raw 264.7 cells
« were treated with indicated concen-
tration of C obtusa leaf extract and
LPS (100 ng/mL) for 24 h. Results
were presented as mean=+SE of three
independent experiments. *p<0.05,
*%p<0.005, *p<0.001 vs LPS control.
Abbreviation: CO, Chamaecyparis ob—
tusa.

- + + + + +
- - 100 200 300 400

120
100
80
60
40
20

0
C.obtusa (ug/imL) 0

B-hexosaminidase (%)

0 100 200 400 800
DNP-BSA - + + + + +

Figure 4. Effect of CO on degranulation in IgE-mediated RBL-2H3
cells. RBL-2H3 cells were incubated with 1 ug/mL of DNP-specific
IgE for 18 h. The IgE sensitized cells were preincubated with CO
(0-800 ug/mL) for 10 min and then stimulated with 1 ug/mL of
DNP-BSA for 1 h. The degranulation was determined by measurement
of the activity of p-hexosaminidase in culture media. The value
represents mean=SE of three different experiments. **p<0.01,
**n< 0,005, "p<0.001 vs. DNP-BSA treated group. Abbreviation:
CO, Chamaecyparis obtusa.

AE/gE Lrebst E‘r >
H| 3 A7} mH]ste]
HMURRLO] 2] o) 591 -t} o @9k 210 7 AbR F
AL A= o-Terpinene BC} 217 of AJejgAo] gl
borneol AEo] 714 et} o] 2ZubH o] ulal 9% A

Ksio] k2] Lhetiths ATHE AlAFsi,

=]

H,0, A4 Z74-2 SARHAI7FH,0,9 - prox1dants
O S a7 le e85 S 7?” 83y
Shboltt, HyOp= OF3HARIA 2 84-0] P4=7] <l thiol group
S AR A YR G40 BS X—‘.@Zﬂﬂi HaA7l= A
2 4HA ek E3t H,00= B4 o] 9= non-radical 4
B AA S 24 0 & F3pe 5= Q7] wito]l vi$- F a5tk
HoOpi= AYA9HS FShA ohefel Bh-2 5ol 4] vhg-/do] &
singlet oxygen 3! hydroxyl radical & A¥+=|o] 2] A 3pAks}

www.kjcls.org
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= Al ofl A A FFEAIZITH1 7] £ Aol A= HO;
of ot HMLRE 9] Z5-5-0] RCs0¥} TEACE 242} 5.47+0.13
mg/mLY} 1.354+0.11 mg TE/g= YeRgTh ABTS radical
cation 2742 2,2'-azino-bis (3-ethylbenzothiazoline-
6-sulfonic acid) diammonium salt (ABTS)2} potassium
persulfate@}2] H-3-0 2 ABTS' radicalo] A4 =W S-5-9] A

A HFAE HA| =], AlRE H7Fetl wet 04*”"—*“ o=
decolorization== 22 24 OP‘ " © & hydrogen donating
antioxidant®} chain breaking antioxidant 255 &4 &4
U= WAL o] &stdTH6]. At A HEM T 9 2EE9
RCsod} TEACE Z+2}F 4.00+£0.01 mg/mL¥} 5.214+0.05 mg
TE/g= YERT}, Kodikonda®}t Prakash [21]3= monoterpene
borneolo] GARFE I} QITkal B 1ok upe} Zro] 1 ¢-Lof| A]
AEE A oE] HELHL o) 228 B AT T g3k}
UX]8te] borneol o] F+H F &S G A 0 & B A
o] 2L}z M RA Lol = AR Ak Ueld 1o & Belch

32 oAl @ Yo rato]l A COX-2 25 F3l 395

IS B USIQ[5), HeA Q) gk, Akl SRk} aals}
SITHL BSIATH22). B Aol k2 o) HhAl
ZFEQI RAW 264.7 Al3zof| 4] LPS 100 ng/mL-& A 2|9t ol A]

NO #§7d0] 28+0.38 uM7HA] S7Fsto] HElLHE 9 =55
150 pug/mLe| sl A HefoflA] ICsp 0 & 7HAe A ©
o}, whebA 2 A A= HLH R
o] Sl AlAFeITE. Kim 51{23]9] 413

o] A5 L3 Murine 4]
Sho Al @ o] THINRS-& FAAAIX W}J— HEgle} Le
[201¢] At = LW Cinnamomum ]apomcum
500 F2o] A= o, Hie], £7] SollA] =20 IgEE
RBL-2H3A|320f| 4] 0] & 23 oA &4d& B arsheitt. 1?4"}
HMUE o 22304 JLH27] 335 B7)913 A=
Harg vp gioleh, Heuh o) a0 A= A5 K
71918l A= DNP-specific IgBell T3t B-hexosaminidase
o e & HHARE Uehde & 9525 B-hexosa-
minidases= HWU Q] 2559] 5 oA 0= Ak o]
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