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The Effect of Celosia cristata L ethanol Extract on
Anti-oxidant & Anti-aging Activity

Young-Hee Pyo', Mi-Yun Yoon', Ju-Hyun Son’, and Tae-Boo Choe®t
1Dept. of Skin & Beauty, Osan college, 2Dept. of Bioengineering, Graduate School at Konkuk University, Seoul 143-701, Korea
(Received : 2008. 7. 30., Accepted : 2008. 10. 2.)

For the experiment, to develop new materials for cosmetics, the Celosia cristata L. plant ethanol extract were used for
physiological effect and cosmetics application research. The Celosia cristata L. is a Korean traditional variety grown. To investigate
the effect of Ethanol extract of Celosia cristata L. on skin care, we measured anti-oxidant activity and anti-aging activity.
Celosia cristata L. ethanol extract itself had anti-oxidant activity in a dose-dependent manner in 1-diphenyl-2-picryl-hydrazyl
(DPPH) radical scavenging. Ethanol extract had anti-oxidant activity in a dose-dependent manner. Silica dose-dependently
increased the intracellular ROS generation in RAW 264.7 cells. Celosia cristata L. ethanol extract inhibited silica-induced
intracellular superoxide anion generation and H»O, generation and hydro-peroxide generation in RAW 264.7 cells. For anti-aging
effects, the hyaluronidase inhibition effects, were relatively strong and they also showed elastase activity inhibition effects,
which suggesting the Celosia cristata L. ethanol extract might be used as hydration and anti-wrinkle agents. From the above
results, it is referred that Celosia cristata L. ethanol extract appears to have potent anti-oxidant activity and anti-aging activity.
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E719F 42 AR ¢HE), o4, EF, &l
(i), HrHR GRS AFSH, SAAM FE (),

A8 77, Zo% (bR fr), 2We] ORek), 5
Qe i), 7t (TPl 3 g (IS A=
S 7L ATH4).

o] glegin|o] Wit o] A4S ¥l Qe eIt R
o] HuEN(S), Foll M £ hydroxycinnamoyl-amaranthins
(celosianins)©] &-fr¥ A3} WIF Zo amaranthin (betanidin
5-0-B-glucuronosylglucoside) ¥} betanin®] &2 Ho| &7
S oI HTH6-).
w3 e Bel 28 238 %
om 53] Cl6:27F 2HHA T
= Aoz yeston), Weetr|e] A5 2 Hd
A B2 (cyclo-DOPA 5-glucoside glucuronosyltransferase)$

ol FHHATHO).
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3} oju] &7 5709] flavonoid$} A2 isoflavone?] cristatein
(5- hydroxy -6-hydroxymethyl-7, 2’-demethoxyisoflavone)Z}H(10),
21EAo de] EAISE phenolico] o] thkgk FE)H, A&
S22l B Hatsl AE-& st dTkll-12).

g g 3 wpolzs @A 2709 =
CCP-259} CCP-277} %o] Hx Q= A% Al7] ©Al9] W=z}
AEAA EAgtha B aElok13).

A el oA LS 918 A8} 7 ol Agee) 4
el AT o BAEE A ) A7V <l
R £EAY S7HoR S48} e waE A
u}/ﬂ@ o2 AT WAlE o] SPAlEHFo A 9ke] HEo] 7R
H 7 A3k Y9lo) Q\:].(14) ae gAY = gRRo)
superoxide radical (0;), Z}2+8}4~ (Hy0,), hydroxy radical
(HO), singlet oxygen(Ox)¥ #2 &4 f3) AT WHEE=d),
oL IFEAE Y 7*”«1 E4E BEEolH ikst a4
H 547 3sAlE 39 At A HE S o
sta A Axparks) I:‘run;d /\]-gl_ ZeAg dehrele] ARedw
U1 u-ﬂa}_b] A(])J/HH]—_.‘,] DNA‘,] )\]—3;].9,], e Ag;q] :’1/\4 /Hl:r’_
9] &8 o) 15{_“:}. ole] wet TR &Y A, FEH
g 7 - F24 522 5 AYAs AF =5t 758
ok mebA 9RE=sE AJA7| GAlE] e A
W Bk oflel mlRelA e HYo & Ak FE AAst
TS SRS BEFH0E AAT F e P ‘:‘*01/\]"%11
o] LQs3} 15). FHE= 3 AA9 AEsla LMo =
wo] glo] & T % FRY J“*ﬁw &4 HE‘O]

A a O, g_l . OHT:_T
5}t 02, HzOz, ROO -, RO -, ROOH 2 HOCI 5%
233 o]52 1A %A}ﬁ, B2 v B g 7
BN X8le bt HES AXA AE g 2F FolA
A 5 S olF BRULE FIM 0, % - OHE TR
B &40 ol £23 ABE S Aoz A Aok
oI S G, AL sz A, Qi
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A, DNAALE, AF2A 4R 2ok, sopRelt el
ApeAY 2 uRAAH wapd et 9]- Z2A4, Az

J
A BA So FAstE T 9RwgE 7R3 71t16).
A BEA ] glojA -, @il g DNA 5 AJA| :r”H
gEe] shsl &ERt 0}‘4‘1} UVA (320~380 nm) °}&
AFAP eI F72 G4l ATl 23EE 34\—9
2 7leHa k. 3F =l gl FepAe IR FFFe]
WEHAE o|f= AR F 7P B2 FEol7] wEd 2l
o] AT Ballo] 2L fi=st Y FoA dalo] FHi
Atk Al DB MHGolAToA 0,2 H]E3F ROS7} matrix
metalloproteinases (MMPs)9] &3S FEA]7]H, UVAZ

=% MMP-1 (collagenase)®] &/d< 0,7} wi7/lE 4 Joe=

BT SITK17).

HAEZHE —Lﬁrcﬂxﬂ /go] e BZd tig A7= oF
atA o]Folx ghom, E3 4}%5‘
=o] gith A& EFE]‘/} oA
EEo] gAE /Mdoz AE Z —LZH’ET]—— AEE 5 2
Foleh AejgdS 71 AJEESS phytochemical(18)0]2} &4,
A A Qe thREY] s RS AAR AdHsa
ANE a9t IS FAEQ phytochemicalZ ©]ol] th3l
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DPPH (1-diphenyl-2-picrylhydroazyl), NR solution, human
leukocyte elastase (HLE), hyaluronic acid, hyaluronidase -2
Sigma Chemical Co.Z%E T34t} dihydrorhodamine
(DHR), dihydroethidium (DHE), 2’°,7’-dichlorofluorescin diacetate
(DCF-DA)= Molecular Probe Co., (Eugene, OR, USA)%l|A]

TUATE RAW 264.7 Al E= AeUstu AXF 3oz
Ta Fstich

Age Az

- Plant

B Ao AR dzebele MgAl A7lE AEAIEA
2008 199 kg9 MEE Fujste] AIEE AMESISTH

- dge &

SN =4 2 A AHEL usEule] Falef 108 70%
Aeke-& 718l Ad2olx] 12417 FE31 AR E X84
HE Aok 2 22S 23] WHESIY B2 4 whatman
NO2 AFAE oAzl & d7 JeXZ THY 3 oS 542
AZ3IAUT} e FEELS DMSOd Ho A S At}

AxE

RAW 264.7 (rat macrophage) A3 10% fetal bovine serum3}
penicillin/streptomysin (100 IU/50 pg/ml)< &3-S+ Dulbecco’s
modified Fagle’s medium (DMEM) &40 2 37C2 FA|H&
5% CO, HiF7]1oA] viFalSith RAW 2647 A EE o83}
A3 superoxide A4, H.0, 843, MEW hydroperoxide A8/3
< A3

AH&-7171

o] Aol ARE3E FQ 7]7|= centrifuge (UNION 32R,
Hanil Science Industrial Co., Korea), hot plate Magnetic
stirrer (HMS-10, Youngli HANA Tech. Korea), CO, incubator
(MCO 175, Sanyo Electric Co., Japan), FL spectrofluorometer
(FL 600, Bio-Tek, USA), water bath (C-WB, CHANG SHIN
Scientific Co., Korea)S Al&-3}$3c}.

NR (Neutral Red) assayE 0|8¢ M=ZEH &3
W= F2E 9 gix27o 2 ARG A|FES M2

o
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Q3171 $15F9 NR assayES SITE AE T RAW 264.7

=

05
AZE A23I90H, 96 well plated] well B 1x10° £2 B3

stof 24413t BAFsla ZAzte] Mg s FEEE V13 48A17J
&S 37T oA CO, MiUd7IelA vl et ATh Hﬁokﬂ AEx=
Hj%kel-S NR solution (Sigma)©] 1% E3te TR wg
3l 3AIZF wi%F 48417F 3 vk S4S IZHF/] neutral red
o] AAs FFFE F AxuFHoZ ARG formaldehyde
49 10%7} %712 phosphate buffered saline (PBS)2 Zt well

o 100E 208 A&t 11ZA|ZATE NR desorb solution
(1% glacial acetic acid, 49% ethanol, 50% distilled water)<
Z} welloll 100p0% 55} A X neutral red=3}] ELISA
microplate reader(540nm)Z =43}tk

BHotst gheol £H

DPPH tZ &A AF

DPPH }t|Z-2 w9~ bAg A iz (free radical)©]th
o] gfAE AAsk= %Ei’ﬁ sk 285 ATk 96 well
plate®] oJgkge] =<1 100 uM 1,1-diphenyl-2-picryl- hydrazyl
(DPPH) 8<% 180 /tﬂﬂ FHTE = g =g 8 F
E oekes fuiE o wi=gn| FEES 0.1, 1, 10, 100 ugjmﬂ
o FEE 77} 20 M‘é‘ 7¥ekaL 2pg el A 37°ColA 202
Zb vjoFaldT) vl 3 FL 600 spectrofluorometer (Bio-Tek,
U.S.A)E o]&3} 517 nmollA FFZEE =339 0H19).

M EY superoxide B4 &3

N XA A== superoxideE =37 ¢35+
dihydroethidium (DHE)& ©]-&3}%th RAW 264.7 HZE
10 m{2] Krebs buffer £ (mM : NaCl 137, KCl 2.7, Na,HPO,
0.4, MgCl, 0.5, HEPES (pH 7.4) 10, CaCl, 1.8, glucose 5)°l
EAA1Z1 & 10 pM dihydroethidium & 718k 1A]7F WS =}
@k oA vttt dihydroethidium©] $1= Krebs &<
oz N AHTE T 10° cellymlE 58t 2] B E
A A 3 T silica 2 mg/mlS 7}8Fe] 3087 superoxide
AL Y. Y48 T cell pellet= 200 xl2] Krebs
Gollo]] BAkAIZ] - 3% (Ex : 480 nm; Em : 586 nm)S =7
3} TH?20).

AXU H0, BY 53

2’,7-dichlorofluorecin diacetate (DCF-DA)7} RAW 264.7 A%
WE Eo7kA AEY A" Atk (ROS)Oﬂ o3y 4ksh
o] deacetylation=|HA] AAE= DCF/l 83S U E2=2
A% E W& o) 83te FFEE SHFATE RAW 264.7
AEZ 10 ml 2] Krebs buffer &} (mM : NaCl 137, KCl 2.7,
Na,HPO, 0.4, MgCl, 0.5, HEPES (pH 7.4) 10, CaCl, 1.8,
glucose 5)9l| suspend*7! ¥, 20 uM DCF-DAZS 7}3}aL 30827t
24/de ol A mgetdth. DCF-DA7F §1 Krebs 802
g A3 T AR st AES F=31Yh 10° cells/ml
2 283 A7) AEE A7 FEE AAMX|G ¥ silica
@2 mgm)E 713k 3087 K0, S F=3ich d4lEe
(3,000 gx10 min) 3 cell pelletS 200 x02] Krebs -S-<fol] 7 F-AF
Al1A 96 well plates] &7 F FFE (Ex 485 nmy/ Em 535 nm)
£ ZAs A0,

A ZW hydroperoxide A4 &3

Dihydrorhodamine (DHR)©] RAW 264.7 A|ZUZ E0]7}A
A= ABdE hydroperoxideol] 9J3) Akl o] H3S Uehlie
E722] rhodamine 12302 Z¥== whg-& o]8sle] FA=
£ =731 TE RAW 2647 A EE 10 ml2] Krebs buffer 8-
(NaCl 137 mM, KCIl 2.7 mM, Na,HPO, 0.4, MgClz 0.5,
HEPES (pH 7.4)10, CaCl, 1.8, glucose 5)° HF-fA1Z1 &, 10 uM
DHRS 7}slal 3027 Apggaol A wjdstAtt. DHRo] Sl=
Krebs 2802 & AAS & 10° cellsym 2 2853 2zt
Zro]l NRE Z4Zte] =2 AAHAS F silica 2 mg/ml)E
7Fskal 3087t hydroperoxided] A4S F=3stAth Y4lEg
(3,000 gx10 min) ¥ cell pellet% 200 £02) Krebs &-9o)] A} ¥
2AA 96 well platedl] %71 & FF= (Bx 488 nm/ Em 515 nm)
£ 37433tH22).

ghisl 8o £X

Hyaluronidase #3]&32 &3

Hyaluronidase™ hyaluronic acid (glycosaminoglycan consisting
of d-glucuronic acid and n-acetyl-d-glucosamine disaccharide
units) & 7HE88k= E4°]™ hyaluronic acid”} hyaluronidase
o oaflA 7= EalEo] YA == N-acetylglucosamine S
Morgan-Elson assay% o] &3le] A3 TH23). 96 well plate
o 55C=E 7}2% hyaluronic acid-agarose mixtureS 100 102
B8 & Ao WA|ste] geldtAZHh 100 10 hyaluronidase
(40 winE 7Pl AIEE TEHERE 10 w H7FE § 37T
SAIZE viekettk S-S WElal, 10% (w/v) cetylpyridinium
chlorideS 100 xf 7}8te] A4 30% A8kl 595 nmoll A
TREE S

Elastase &4 =3

\ﬂ le,] E]-E‘]/v]o 14.5}1,]]‘— 732;:]— z;ﬂ ﬁoi/ﬂ elastin
o] 4046]-"’ Ak elastine 7RGl elastase= IF FE
I dAAo] Je BAEA w=dhu] FEE| elastase FAJ00
X GS #Z3Ith human leukocyte elastaseS 50 mM
sodium acetate buffer (pH 5.3)° =< 1 unit/m( £L s
At elastase 7]& &B-2 MeO-Succinyl-Ala-Ala-Pro-Val-pNa
(p-nitroanilide) S DMSO°] %< 20 mM stock solutionS THE31
o 7 Al87F 46 mXe s BEE] $18H elastase
g 7o) Algel &3 F 10 wbE 96 well plated] H53}aL
10 mM sodium phosphate buffer (pH 6.8)°] =21 200 pM
p-nitroanilideS 200 plS Hr}atgch wheA L 37T oA 202
H] 3T 410 nmollA FREE SASATH

g A oE

HNEENM =X

=] 7h QA 53R dobr 7] S8 W=t
&5 Macrophageoll 54 715 Agsioih W=
& FEEAAN HIAFE 100 pg/mlolA 895%°] E&
&S UEt et AlZEAdo] vl Yol 3o

stk Aol ot Weevle Y JRoz

2 g =2

Ao R A

gHlE 9T,
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HA S+ Kaempferitrin =4 ] ™, flavonoidEHF 3 shl
kaempferol-S X]2]3l9S W) EAZ R {314 AE EAo]
RS A AFadMel 2ol F du A 2 88
oA T kAol wl 5T AoE ALEHKFig. 1).
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Figure 1. The cytotoxicity of Celosia cristata L. ethanol extract.

=gt &S| gatst g3t

Ao d=gn FE2E59 i3} 24

A W A E2Acte A2 FAaL =4 sl
fFEl71eh A WS doA gl AA=sle] wlle]
Hoh25). Aol AA e FALER] BEXEA S
FAst AgEE FHAAY S8 A 715y Asht
w3 2 oS fukele AoE BuEw §ltk26). DPPH
(1,1-diphenyl-2-picrylhydrazyl)= A7} ‘3]_’7g Mg E free
radical & XYl = FE=E ks 27 ] 9]3)] Fds|o]
ks TES Felsked 4 AMEEE B 1 DPPHE
o] &3 #d FuF A ¥HEL ity %é«l
o2 93 s F9E 2 WS ofvlFo] 9 H 3?}"45]01
o] gale] ofsf JEhll= g
%—2331: Wgolth27). et ksl 550 22‘:}51 &
7 Qus EFeta glom, ot AE W= FEE9
Z}iﬂ’i‘i"] ksl -85 7t ety] $13te] DPPH radical 427
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DPPH activity (% change)
>
o

control 100 ni/ml 1 ul/ml 10 ul/ml 100 ul/ml
CE extract concentrations
Figure 2. Anti-oxidant activities of Celosia cristata ethanol extract in
the DPPH radical scavenging activity assay. A solution of 180 x{ of
100uM DPPH solution in ethanol was gently mixed with 20 ul of
Celosia cristata extract for 20 min and the absorbance was measured
at 517 nm. Results are means+SD from 4 separate experiments.
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ui=gtu]e] DPPHO o$t ditsl €4S 5743 A7 g
%25 (CE) 0.1 pg/mlolA 100 pg/mi74Ae] sEoA &
oEHoF et RS HYon HIFEE 100 ug/mfwﬂ*i
25%°] JAE&S YEMAhFig. 2).

o33 At Wizaln] THAE = E3F Zglhwolo
&
]

hL

1< 9] KaempferitrinO] E. colidll Hj&sl= & =tegjo} e}

A3 gaElEs Ay 3 9w Ao Qoka o:]:rL(zg)Qo]
2 A} I8, 53 S (Kaempferol)©] SOD (superoxidase
dismutase) E9& 5 S7MA1713L ROS A dAAT)=
st 2% ATYAE GX st W= FEE A4 9
ksl G50 e Ao AlREH, W= 4R 59| betalain
2 ksl o] Houp o7ldl bigk AF7E Bel o]Folx1
221(30-32), betacyanin©] kel Q42 A F A Q1S
S AF3 AFK31) Yizhong 5(33)2 betalain®] FL2AJH3]
betanin (betacyanin®] ¥&)o] 73 Fatstede UYehcta
Byt ok

RAW 264.7 M3 O0f|A reactive oxygen species (ROS)
2H &4
AT 1x d719] 21%5 AR e e 3714
A °i°1/\1L et B oll|A] g5 adolrt o]FEx e
o] ArfrAlel Ao os Fagh g holA|gk —1% EE 8
o AE T3 22 o] f7IEdd sl 48t whe-S FEAA
Be 2489 Josle JRS AR s, ol ks
of oa] WAYH= Zo] free radical® AL wPEZE Az}l
AR AX|A] ¢k A} (unpaired electron)E E§sh= 3F8HEoZ
HAZ g vh3A3S Uehdth o523 B2, prostaglandin
et 22 A AAolA Wt opeg} B2 aaFvinks
o FEHEA T S A e
ol AHT MZPREES TR TAs &S ded F
ATK35). A2E o] gdhe AlEE FYflel ROSTF A HTH
ROS 5 74 WA AAEE= 7o) superoxide anion®ZH ©]&
AAsE aiaQl superoxide dismutase”} hydrogen peroxide=
&7t} hydrogen peroxide= AIEU] catalasel} peroxidase®l]
M Tt B aE AT 2y o #gelA
A3EJ]oll= peroxynitriteL}- lipid hyperoxide®} M3 hydroperoxide
7F 7= FT36). wEb B Adelde AEdeld A
+ superoxide anion, hydrogen peroxide, hydroxyl radicalS-
Z}Z} DHE, DCF, DHR ¥#&2& o|&3lo] =339tk

Table 1. Dose-response of reactive oxygen species generation to silica
in RAW 264.7 cells

Silica % Increase of Control

(mg/ml) DHE DCF-DA DHR
0 100.0 = 0.0 100.0 = 0.0 100.0 = 0.0
0.5 1342 + 152 1852 + 21.2 1532 + 11.4
1.0 286.0 + 17.1 2234 + 182 217.0 = 12.4
2.0 4322 + 263 5122 + 339 4562 + 24.8
4.0 6422 + 332 7517 £ 423 7122 + 52.8

DHE : used for measurement of intracellular superoxide anion production.
DCF-DA : used for measurement of intracellular H,O, production.
DHR : used for measurement of intracellular hydroperoxide production.
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Stimulant® A}-§-3} silica®™ macrophagedl| 4] T+ o}fz}
fibroblast S|4]= reactive oxygen speciesE AAsl= 222 4
A JHH37). RAW 264.7 AlXENA silicas F= =% Z ROS
A& Z7MHITable 1), M=efP] F2E2] AlEY ROS 47
24 23 glsk=tl 1A silica 2 mg/mlE AHESFIATE

DHET superoxide anion¥} W33t FFS v EZ=
A= AL o]83st MEUY superoxide anions 73+
o} 2 mg/ml silica= RAW 264.7 M3 A] superoxide anion<]
A3E 444% 7R MER] dghe FEEL silicacl
93t superoxide anions F= YEHOZ ZF3A A5 LH
100 pg/meollA 49.5% ARGt WMEgtn] FEE Fol
kst Bdo] EAE 7HeAE AARITHFg. 3).

120

L)
L)
T

o0
==
T

B
=
T

Intracellular superoxide
{%change of silica)
2
T

(=l
[t
T

con - Silica2mg/ml 0.1 1 10 100

CE extract Concentrations (ug/ml)

Figure 3. Effects of Celosia cristata L. ethanol extract on intracellular
superoxide generation in RAW 264.7 cells. Data were expressed as %
change of silica. Results are means + SD from 4 separate experiments.

DCF-DAE o] &3 HAXu H0, A4S 33 4
WEen] oge FEEL v JEHOZ silicad]
H0, A4S A3 JASAL e 5259 Hu 52
100 pgmioll X 73% 2 H0, S Alse 43 itsle
& HAtKFig. 4).

120

<]
S
T

®
S
T

=
S
T

Intracellular H20:2
S
o
T

(%change of silica)

o
o
T

control  Silica 2mg/m) 100 ni/ml 1 ul/ml 10 ul/ml
CE extract concentrations

Figure 4. Effects of Celosia cristata L. ethanol extract on intracellular
H,O;, generation in RAW 264.7 cells. DCF-DA-loaded RAW 264.7 cells
were preincubated with Celosia cristata L. extract and stimulated with
2 mg/ml silica at 37°C for 20 min. Control was the cells treated with 1%
DMSO in the absence of silica. Data were expressed as % change of
control. Results are means + SD from 3 separate experiments.

100 ul/ml

shH ROSO 23t MEU hydroperoxide 23732 DHRE- ©]-&
stod =43} t). hydroperoxide & 53] superoxide®} nitric
oxide W&o 93t AAE = peroxynitrite= T2 Tejd 9
tyrosine®} ¥F-&-3} nitrotyrosines THEAY cystein®] -SH 7]}
Agste] Axe] 75s HTIE AoZ G AUTh38).
a¥eZ AEHoA hydroperoxide?] A4S JA|sh= 2HE-&
AE 715 FAl AolA wi¢- Fad Agolrk silicaol] o
gz 7k iz vlste] 278 F71ekdtk silicadl
oJgt A2 hydroperoxide /3¢l lojA WMezh] odEkE &
£ % g&FoF Al AAlsG, A w54 100 pgml
oA 69.7%] 73 Firshel s BYITHFig. 5).

ik

control  Gilica 2 mg/md 100 nl/ml 1 ul/ml 10 ul/ml 100 ul/ml

CE extract concentrations
Figure 5. Effects of Celosia cristata L. ethanol extract on intracellular
hydroperoxide generation in RAW 264.7 cells. DHR-loaded RAW
264.7 cells were preincubated with Celosia cristata L. extract and
stimulated with 2 mg/m{ silica (SIL) at 37°C for 20 min. Control
(CON) was the cells treated with 1% DMSO in the absence of silica.
Data were expressed as % change of control. Results are means + SD
from 3 separate experiments.
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opde] e T3l E wf wi=ge] ogke FEEe AlE
oA kol et MXR Sy = AXujolA ROS XA
< A dAlskE #iksl 2 2 ol mE AYeY ES
el S RIS = Atk ole WEgHY 74 4R
o2 4#A e flavonoidEF T 3HH] kaempferol AJ+-ol
o3 <=3t gaksl AL HAH(39)2] A9} betacyanin®]
ROSE AA%tH de|go} T} A2 fdE &3S Als
dohe AT(E0)% FARE 29E HojFEr
Moon F(@1)dl &J3td 22 Adielgtz ditsl 4 Wl
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Figure 6. Hyaluronidase inhibition activity of Celosia cristata L. ethanol
extract. Results are means + SD from 4 separate experiments.
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