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Abstract: In this study, the anti-inflammatory and anti-oxidant efficacy of camellia subcritical water extracts (SWE, 135 ~
180 °C, 70 bar) was compared with 70% ethanol and hot water extracts. Among these extracts, the yield (57.9%) of
the subcritical water extract, which was extracted under the condition of 180 °C and 70 bar was the highest, which increased
the extraction yield by more than two times compared to the hot water extract (28.1%). The results of the nitric oxide
(NO) production inhibition activity experiment using RAW 264.7 macrophages stimulated with lipopolysaccharide (LPS)
showed that subcritical water extracts had superior effects in inhibiting the production of NO without cytotoxicity than
70% ethanol and hot water extracts. In addition, DPPH and ABTS" radical scavenging activity experiments showed that
the radical scavenging activity of subcritical water extract was similar to that of 70% ethanol and hot water extract. Moreover,
the content of gallic acid was determined by HPLC and the quantity was about 1.62 mg/g for the SWE (165 °C, 70
bar), which was the highest among all of the extracts. Based on these results, it is concluded the SWE of C. japonica
flowers could be potentially applicable as anti-inflammatory and anti-oxidative ingredients in cosmetic formulations.

Keywords: Camellia japonica, subcritical water extract, anti-inflammation, anti-oxidation

T F A2 (e-mail: namho@jejunu.ackr)
call: 064-754-3548



e

98 QAL -

LM E

uoflA G2t ThefRE ol 7RIk ofE=uly u)
Bgh o=y wash Rk was L g
THASR] Ala|ska] 7E 7)AL o= ukgo] IS AX]
u, TR 9% @4l o8 AiES shsie maSal
hyaluronidase, elastase, collagenase 52| Wdo] Z7|510] ujit
9] 13} I FEFAo]| AYHoR RS 1], TAAE
(macrophage)= A5 WEg0l Hofsh= 8 Al22 AefA Q)
o], Aol e HeESo] Rlshe AolEr
(cytokine) 5] 4°H 2/et=Em, #Az7]9] nitric oxide (NO)

sar KolE7lalg: AAtsle] AAelo] Fagt oS Fict
2} WAl T 2T o=, okl Teisle] W%

7\];1 9BlE BAog sl sERo] wo] AMET Jrt
3] FHSAR ol8EL Q= SR HHEH o= AlSe]
benzydamine, indomethacin 0] 31T AE|Zol= ARFE]
dexamethasone, hydrocartisone 50 AME|RL QITH4,5]. I#ut
oleitt BAEL SHE YRR AT 4 gAY ANgEo]
At} = 7 7P tfigoln, 53] 2Hzol= AlFo

3% 2045 99 Bl 59 $aiS B 9 o
o ot 2 301 et ARgo] gl el Ao

A1) A BeS Zh= B2 digt AE 8atElar Slclol.
YA HollA] 2] diAbE Sall ARGl Al
Z gBRL 045} SAJAAF(reactive oxygen species, ROS)
o2 Wl Hch FAALE oFASE FE|Q] AREAA
Co7}t TY=lo] A= superoxide anion radical (-Oy),
hydrogen peroxide (HO,), hydroxyl radical (-OH), singlet
oxygen ('0y) 50| SUek oje} e fa Bkt o
H sl on Bolast 2ko elt)zolt) ThEst AL
2 A2 ARl erdRke 714 Z-s Avat w3ks
Sl o] =aL QITH7.8].
14045—4 = Ho“ﬂ?&% derA o8 {78 uf(ollekE
Ut e ofeks /‘]*9‘
1 s } S7ESE 8 %—4 TS “7}0}1/]'
Holn, =2 Az 7““]
9 ZERE Qg P o]‘/r\r %01 AL 3 da
= SR oS iy =&
B2 QIS Ade] Ast &
Jee ?;’:-L%k Ao 5 didstior & TpAjolch wEka]

1E0) 9 AR FZol mrt mabHoln] Aol
QPG 2% W) o] Pl tEElolITo-11)

ekl el A, A48 Al 2 &, 2022

oFJA| x(subcritical water, SW)i= £¢] F=7(100 ©)
I} A 22374 C) Afelel] tge] Zhaixl Adei< 221
MPa)ollA] | ZJellE Alsh=s == 719F B4(pressurized
hot water) = I}E% E(superheated water)o|2}al SHct
OFA| 4= F=Z(suberitical water ext:raction, SWE)2 7]29]
Sk W7k == =3 v|uske] =& A7lo] Bl L2 oF
o] g7} ArEw 2ot oy 2AS Fol §uje] =4
= FEA 2dsko s ] 4o tieh AdeA =

= 7FestAl TH12,13]. 4F e & S0 }lo] =&
YEor Aejslng oA 4 FE2 ZeHE ol
FEARE 5 ~ 30 min == ZRe Zlo] Arlolrk &St
ofA = FEL it B& SR ARESIo] s
& 5 aolar AAIA F= etk

& Camellia japonicaye- YA E= ST 2t
o] RO R Lpel 22 g0 ® Wo] ARESH
o, Aol ol HArfsio] E‘ﬂ“ol% olFo] E]rkaL 3tk
T2 3 T 715 AA o] bRt S22 o
LE7 glom Euh] lé U AL Algtspela sh
Aoz 8= jlofe 290tk §H X FEE0 A%
2R AR iR el §) % g5
=l et ] et asol HarEo] floeH[14-17],
EefilcolE 55 Aesle] HisA SRbEol o o
of UL LA QUTH18,19]. EJL s oA EFE E
e Hi=o|= HiFAQ] camellioside B7F ehd A37d oA
) B AfoIE FAlo] B e s O
7F ©arwo] QIoH20]. wheba] 2 Atollat= ZAIFolaL
2 IR oldAl o FES ZERT T oA
T FEE9| Y, Bl a5 9 glllic acid®] R 71&
o] FPROlEE B )} Hlal Atslo] as2Ql of
WA = = 20 SRSk T ofdA = FEEY A

A SHE ARaH olf 715AS ERIskA ik

H

>

& Adel A9 59 T 1Y 390l AT
AGHKorea)ollA] TI31e] ApgSIAt T Fu) e
QA% U Bapelel WnHshAA Agslsich

2.2. S OfUA 4, 70% OlEtE A E FEE ME
Az 3 A S 321 g 2 10 g 40 mL o]



B E ol 5 3%

Al = Ao FXIRE ¥, ofdA FZ73X|(SpeedExtractor
E916, BUCHI, Switzerland)ol] 21519t oflA| &%
72 135 C, 150 C, 165 C 9 180 C, 70 bar] 4 7}
2702 15 mn B9k FESHOM, 25 SRt FF

T
52 0|83tk Qoldl olelA] FE)

> A} s=dka
TAARAA EEFH oA 4 FEES Ak
70% ofehe: E d= F2E2 X B T E5 g2
0% offgke: % S574 200 mLofl Wil AR F= 100 T
oA 4 h B wHlse] E3Iom, 55 S o
fato] Azl oS IR FEhL FAURAA BT

23 2E &4
2.3.1. MI=Hi

Murine macrophage cell lineQ] RAW 264.7 cell-2 American
Type Cell Culture (ATCC, USA)ZHFE EHoF wol 100
Ul penicillin, 100 ug/mL streptomycin (GIBCO Inc., USA)
2 10% fetal bovine serum (FBS, GIBCO Inc,, USA)o] -&-
%l Dulbecco’s modified Eagle’s medium (DMEM, GIBCO
Inc., USA) HiZ|E ARES}e] 37 C, 5% CO, 2704l Hf
Fstaion, 2 ~ 39o] gk HA Al sk

2.3.2. Nitric Oxide (NO) MM 2ixj| &M

48 well plateo]] 1 x 10° cellymell 2 A|3ZE H3s1a1 37 C,
5% CO, Z751elA4] 18 h wiF 3, A2 AASACE 100
ng/mL2] LPS (Sigma, USA)ES :E3lsl= HiX|E w3k 3,
ARE FEER 2 @7el] 24 h sk ol
AszufjoF ARgol 100 uLo} Griess A]2H1% sulfanilamide,
0.1% naphthylethylenediamine in 2.5% phosphoric acid) 100
ulE E31510] 96 well plateof]A] 10 min 5<F ¥E3- AX1
F 540 mol] A YRS 27k A N2 e
Griess A|okS o}g51o] Ajzmufese) Fof EAfeks NOs <)
Hel2 =231%93L, sodium nitrite (NaNO,)E- standard = A}
g3j0] ks,

2.3.3. MIZ=M WIKMTT Assay)

MIT assay= RAW 264.7 A= 48 well plateo] 1 x 10°
cellywell 2 F35131 37 C, 5% CO, Z735}0l14] 18 h ZujjoF
%, P39}k AJRE SR SAl] Halslod 24 h wjersisl
T o]% 500 pg/mle] == MIT (34,5- dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide, Biosesang, Korea)S 7
7¥ste] 37 CoIA 3 ~ 4 h E9F WESAIZ] 3, MIT 8ohe;

9 R Fats 24 99
AAIE. o17]o] DMSOE 7Fsto] Aolgl= AlEet wE
55to] A7 formazan 7S 83HAIZ1AL 570 nmof|A
SIS Sl A2 AEE(S Albsiditt

2.4, itst &y
2.41. DPPH 2iC|Zt A &M
2,2-Diphenyl-1-picrylhydrazyl (DPPH, Sigma, USA) =}t]zt
a7 A AEL Blois Y2112 -3-851%93L 96 well plate
o L FAst AR 2o 20 4L} 0.2 mM DPPH £
M 180 uLE EF5to] A=2o4 10 min 7F RESAIXD &,
515 nmof|A S35 SASIITE 72 AR A 24
(scavenging activity) #HE-580] 50%U THe] F=(SCso)E 7l
Abeliom OF thEko &= butylated hydroxytoluene (BHT,
Sigma, USA)E ARSI

2.4.2. ABTS' 2iC|zt 471 &4

2,2’-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS,
Sigma, USA) ol ejt]zh 44 /42 Re 59 W22
2 58351911, 7.4 mM ABTS2} 2.6 mM potassium persulfate
(Sigma, USAYE &5¢Islo] A2 9 ¢lzxoflA] 16 h 52t §E3-
AA ABIS' 2itjzhe /AT o] 8 ofghEs 34
5lof 700 nmojlx] FE%=7}0.78 £ 0.027} =5 51o] Ao
AMESIIEE 96 well plateo]] F=HE 3A3E Al 894 20
HLIABTS' 891 180 uLE E510] ARRolA] 15 min 7} ¥
SAIZL 5, 700 ol FHES Sk 2 AR 47
2 d(scavenging activity) HHE-E0] 50%Y o] FE(SCo)E
A on o tixto 2= BHTE ARSSISIT

2.5, Gallic Acide| gtzf EA

Fu) o] 4Bl gllic acid (Sigma, USA)S| SHks
slol5}7] 213 HPLC (Alliance, Waters Co., USA), Kromasil
100-5-C18 (4.6 x 250 mm, AkzoNobel, Netherlands) A&
Aol g BB 2 $EB BERS WUE
of| =] PTFE syringe filter = o{2}sto] | o054
2 0.1% oP[EARS 3o FRA(EH A2} opiEL
o|EY(EH By ARESIROH <52 0.8 mL/min, ¢
22 10 uLE 31931 HAE7]= UV detector (270.7 nm)=
ARG -8&2712 gradient mode 2 12 min F<F -8
BE 2 ~ 72%0] wigw sz 82N S5
M2 AT llic acid®] peak WA T3lo] 217 W4
2 ol WS Aol Ausielon, HwAel ¢
F2 099 ool Sick

J. Soc. Cosmet. Sci. Korea, Vol. 48, No. 2, 2022



oY
o
rlo

100

2.6, S/ =4

HE AFOe 3 3] vEoR o]FojFon AFAdul=
Borh FEHRE YJERSICE 3T excel software (version
2022, Microsoft Corp., USA)] student’s rtestZ ZA|SHA]
fome BBl

3. Zit 3 o
31 S 2 oyl 4 X5 48

] I ojolA] 4 FEEEWES] Tl Ul S
Slelety] Gl 71s) spiel SR 2 6 ol

_‘%)4 zzul_]_ = gallic ac1d-4 t]]_u_o].oﬂ

Table 1. Extraction Condition and Yield of C. japonica Flowers
Extract by Various Extraction Methods
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Figure 1. Effects of subcritical water extract (SWE), 70% EtOH and hot water extract from C. japonica flowers on NO production (A) and
cell viability (B) in LPS-stimulated RAW 264.7 cells. The cells were stimulated with 100 ng/mL of LPS only, or with LPS plus
various extract from C. japonica flowers for 24 h. The data represent the mean = SD of triplicate experiments. (p < 0.05, “p < 0.01)
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Table 2. SCsp Values of C japonica Flowers Extract by Various
Extraction Methods

Fxtraction Method e R:dclz;(ﬂi/]am;; Radical
70% Ethanol 191.8 84.3
Hot Water 187.5 102.3
135 C, 70bar 276.5 110.8
Subcritical 150 C, 70bar 232.7 105.8
Water 165 C, 70bar 267.0 123.1
180 C, 70bar 243.8 120.7
Positive Control (BHT) <50 <50
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Figure 2. DPPH (A) and ABTS' (B) radical scavenging activities of subcritical water extract (SWE), 70% EtOH and hot water extract
from C. japonica flowers. The data are expressed as a percentage of control and represent the mean + SD of triplicate experiments.

(p < 0.05, "p < 0.01)
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Figure 3. HPLC chromatogram of 70% EtOH (A), hot water (B), subcritical water extract (135 C (C), 150 C (D), 165 C (E), 180 C

(F)) from C. japonica flowers.
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