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Abstract In this study, the antioxidant ability, anti-inflammatory ability and whitening effect of the
extracted Grateloupia filicina under optimal conditions were confirmed. The useful substances of
Grateloupia filicina were extracted with various ethanol aqueous solutions to measure DPPH,
ABTS, and nitrite radical elimination capabilities, and the polyphenol and flavonoid contents were
analyzed. When extracted with a 20% ethanol aqueous solution, the radical elimination ability was
the best, and the content of polyphenol and flavonoids was also the highest. From this, it was
confirmed that the 20% ethanol aqueous solution efficiently extracted the antioxidant and
anti-inflammatory substances of Grateloupia filicina. Meanwhile, the cytotoxicity and
anti-inflammatory properties of the Grateloupia filicina extract were confirmed using RAW 264.7
cell lines. Grateloupia filicina extract did not show toxicity at a concentration of 200 pg/mL, and
showed NO production inhibitory capacity of 50% or more at this concentration. As a result, it
was confirmed that the Grateloupia filicina extract can be used as a functional cosmetic raw
material having antioxidant and anti-inflammatory properties.
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1. M2

ZH(algae)= AdZF(macroalgae)?} UlMZRHF
(microalgae)Z WrolA|H, dfi4of Al4ole |27
= THIE A2 &5k AYRRRFEA He, €71, I
07 oA E3fstA] e FYAE AYe S40I
UTHIL SfxF= FHd MA9 i wet =257
(Chlorophyceae), Z%F(Phaeophyceae),

l_

Y
S

(Rhodophyceae)Z UHrolAH, Hx2F9 AL %7+
o A, dxFe A0 oM, $2F= XA
FE At 20E A UTH2]. FFTHH R

2R dE2 v Yo HEmlY} £714, Ao]4d
A7 FHSHL, SA] AEde fle HAsHi e 14
A FRE o= 85ty ok A AAEeR oF
6,000%9] si&F7F g2A UL, oF 15001F9] sz
‘IT7]' Kl ’\1]7410"7‘1 AlEO R o] &H 1 T3] SHRF=
J95, T WIS & FHolHA 5 gt A
7= 455 Aok Qlof 2L 9oRE,
AlEZ 7dek] sl HEs] AE
25 954 a® dE 7 B
= '5}“] B AMAEA mFAlopdoly mFofZE
& ok Qioth 3ol ol&
= %E/‘"} B Maes FASHE], Flol, I3
T 2 ARH7E 22 8% B4 AY Sith
ojg|dt 7= HIH LR xF= Vs HE
e 7R Qiok P A2z 95t Yls
3 Sﬂrﬂno TEo] njulo] =35 = AE, HFEY
FEMA =S F= AE, JFE 34 HYFAY
A0 2 RE WEE HE5H= Ho =3& = A
, RS A} WSHAA B dYEEO Eee
AE, fFU 289 7] g3k Qg Axg, 2t
, #Hgl, 23} 55 HAsHAY AAdste Hlol =)
F= AELE A S7HAE Y 4= Sloh ol#gt
715789 7|9l 4atskso] A
T 5o A2 melanin®] 2J8i4 A= ™, melanocyte
oA  tyrosinases B9 tyrosinesx AMSFAA
L-DOPA®} melaning 34J5%] melanosome 4§
Agltt, o] i FABAE Aok AOE tyrosine?
ARtEE AdAsto] mEa ks 7|t 4= ATH8). o
H 1Eo] L3} W 220 WAL FAAAC I ATl
Ao, ol GNAOZ AAL & U= FAEHA|
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LA 7E collagens  Eollsl= 49 MMP
(matrix metalloproteinase)?] AL & ,
1 A3 739 collagens EafgHO 2 A "3"3%@[9].
2 dAFoME= 71548 = 5]

1‘"]'Eq(Gmte]oupia filicina)s A74stAct. X]lT—O]'Eq
£ Bolictoll = A5t A& 0% o]&E«= 2 F

g2 ifﬁ ol &3t APALE Aot a4 &
49| & 9 Fitsksol tiet A7t B = TH10]
SHAIRE Aot} R854 F SRl mFoEH
L aesg Ad £84 EAE([11], Aot &
SEE4E FE017] Sl FA3} A eeith 2
Ao A ethanol 89S o]-&sto] Aozl §
SEEE 58H0E 5T 5 Y= FE8ME Y
Skal, FEH0) st AEEA, Fd S st

ATt.

N
n>
09
o=
g

21 FE=2

T=2=

E oto] ARgEH Aot 20209 1099] 2
T 2N A U3 AL ALl on, Ayag &
A9} o|2R L xﬂﬂo}ﬂ 248 & Bt & 2
gt 229 FEF 10 g YRt 29 ethanol
300 mLE Egsto] A2oA] 12 AIZHES 25T &
6000 g2 1083t €4 =este] & A5A= ‘4_04
NE2A AF8sI

AxF 25250 g A2FFE 3] A9
AxS AFPAY FAE ST F, 2525 1 mLE
Z0]511, 48A17F G0ERE AAH EE'JrOli‘:'Oll W] st
of o] FEI| AAHEE stgict. 1 & 129 4
& Ao] A} 39| BAR IS B AXFFS &
3t9ict.

22 DPPH 2iTiZ 475 23

Aoty FEEY YWeE A A6
DPPH radical A74%& 27319t WA 70%
ethanol& €& DPPH (Sigma, USA)E =9 0.4
mM DPPH solution& A %5ttt o]& 34sto] &
Ho] 517 nm IFA FFE7}F 1.00] HEF 70%
ethanol2 3459t & X33+ DPPH
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solution 3 mLol| Z}Z9] Alm 1 mLE A7Ist & T2 23% & Jehic)
B A2 BASAHF 517 nmolA EFEE 5
Sttt 2HH SR 74eS At DPPH 26 £ Z2HL0|C 3 =X

radical 274522 HISIH}.

2.3 ABTS 2iC|Z &7 s &8

s 2F $5E9] ABTS radical 27458 = é‘é}
s 734 nmolA FFEE SActo], FFES
&2 radical &40 2A 7|E51 T} Phosphate
buffer salinee €72 7 mM ABTS solutiong A
%3t &, 245 mM potassium persulfate &8
100:1 H&E 233t H 16 A7HEQt A2 Ao =
o] §h3= &5ttt o] &0l 734 nm TFolA o
279 B} 1.00] HEE 8 25 &

£ 273t ABTS solution 3 mLol Z¥zHe] A& 1
mLE F7IE & 3087 A2 HAsATE 734
nmolW FFEE SIS S8E FE=e das

< AAkste] ABTS radical £7502 HEsHF

2.4 Nitrite 2{C|Z

Griess reagent= 5% phosphoric acid (TCI, Japan)
L|lo] 1% sulfanilamide (TCI, Japan)E %91 8w}
0.1% naphthylethylenediamine  dihydrochloride
(TCL Japan)}&2& &3foto] AxoH3ict

ZZ9% 1 mL 1 mM NaNO; (Sigma, USA) &9
1 mLE &3 H pH 39 0.2 M citrate buffer
(Junsei, Japan) 8 mLE go] &8sttt 1 & 8HE
37°CollA 1At B2t BESAIA T ¥hgo] EUbd Bk
o] Bt &4 1 mL} 2% acetic acid &% 2 mlL,
Griess reagent 0.4 mLE ¥+-3AHH. 1 & & &%
Stof ARofA 1587 ¥HAIX] F 520 nmolA9] &
BT E SAUY 549 B TAES ALY
NO radical &715°& w3k}t

275 &

25 & Bllz oY 5%

(=] O = O
ié% A& 1 mLoll 50% Folin-Ciocalteau A|F
LE A7ksto] 30% zF WASHLL, NaxCOs 8%
2 mLE 7I%t 3 ALojA] 158 7+ HA]sta 1583
e ¥ 720 nmeJA H‘E}'EE Z7g5k3ith. Blank
= MEFE AR &85 %%_'5}74] A 25t
ARESIgo ™, gallic amd FZTH 07 3lo] B3

A& 100 L€ 1 M potassium acetate 20 uL,
10% aluminum nitrate 20 gL, ethanol 860 plLE
3ot A2oA 4087 BESAIE T 4087 ¥
F QRS 2R8I F, 415 nm T
oA A5H FFEE SHoIAH. EEEEEE

querceting °©]-&5Ftt.

27 HE EM =X

AE EAE 243517 Y8 MTT assayS A H5HA
T} A|Z3FE= RAW 264.7 cell line& AR&3tct. Al
E Yol AM8-H HjR]= Dulbecco's Modified Eagle
Medium, fetal bovine serum, penicillin-streptomycin
solution ArESHYTE DMEM 445 ml, FBS 50 mil,
penicillin-streptomycin solution 5 mLE &gsto]
A E Axotgth. FE82 7Rt ¥iAl= DMEM
|AS uE o] 0.1 mg/mL FEE AR5}

96 well plate°] ZF well F 3.0x10* cell& £3
sko] 37C, 5% CO, RZOA 24417F B A ZE Hl
Fotact. g & A5AS AAT F DMEM HiA
0.18 mLe} FE& A7IS viAE 0.02 ng )
sto] oAl 48417 9t wiFStATt vl
A7¥et Wi & AAT H, MTT solutlona 0.1 mL¥
Adsto] 4A7F B AATAFHG. I T MIT
solution& TFA] A|AH H, dimethyl sulfoxide
(DMSO) 0.1 mLE A&ste] Z2%ste MITE HHA
S5A|#A UV-vis spectrophotometerE ©]-85}0]
540 nm oA FF=E S5

zz\:l O

2.8 MIZLHOIMSl NO MM 2xls &X

96 well plated] Z- well B 5.0x10° cell&
seedingstd] 197k 37C, 5% COz XA RAW
264.7 NZE vt g & 45AS 3435t H
LPS7} 1 pg/mL 5=Z 37} DMEM 8jA] 0.18 mL
9} 20% ethanolZ F&3+ A*rolg] 252 H7ISH
HjAE 0.02 mL U5t} ThA] 2 G HiFslth. HH
& F Aoty FEEZ F7IRE WA 4S5H 0
mLE 3|48t § griess reagent2 0.1 mL¥ 21?40}
of 1587F &< WSAFH T 1§ 540 nm SBEE
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29 34 =4
BAEAL [BM SPSS stastics 20.0 (IBM, USA)e]
A 2 sample t testg B3 AZoHAct.
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EAS =0F7] YA ethanolo]ly methanol&
23e 4= 9lo, ost Wyog EoA & &5}

1= H24 849 & 888 Y & Uk
2 AYoAE =3 20%, 40%, 60%, 70%, 80%,
100% =Z9] ethanol® A%olz]9) S-LE2S =&
sttt AE A3}, ethanol?] %7t 37145 5
FE2 Aastgon, ol £ 89 Aol 52

5 &89 F20 FEsite AE it

Table 1. Dry weight of Grateloupia filicina extract

Ethanol concentration Extracted weight

(%) (g per 100 g seaweed, %)
0 27.0

20 12.0

40 7.2

60 5.4

70 5.1

80 3.9

100 0.6

3.2 DPPH L& AHs

DPPHE= H|w& QI radicalol® radical &
of| et M Yetg= BEXE, s E49 &4
< Uehf=tl A=

2 AgoA= HUTt ethanol =2 F5H A+
ofg] 2FE&9| ik}t BE SAIGTh Fig. 12
DPPHE &3l Afrold] 25529 e AHT
Adoltt. EE & AW 60.4+0.5% 20%
ethanol2 &% 23} 62.3+0.3%, 40% ethanol2

ZF&3 237} 59.5+0.3%, 60% ethanolZ &3t A3
54.9+0.6%, 70% ethanol® &3t A3} 52.5+0.8%,
80% ethanol2 &3 ZI 49.7+1.4%, 100%
ethanol® &%+ 231} 28.3+0.3%% DPPH =&

A BHYPoH, Ast 842 20% ethanolz F
£ 7P =A S3=U &, 20% ethanolZ
Ht} 253289 & £&2 RUAT Aoty
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Fig. 1. DPPH radical scavenging activity of Grateloupia
filicina extract

3.3 ABTS 20" A7 s

ABTS 9A] H]wd QFPFAQl radicalo]l™ radical
o] wet Mg Uehfs 2AE, e E49 &
& Yehliet] AS-Ett. DPPHE} Hlste] ABTSE
o Oet TR I 4, A0 BE A9 §
Atst g £ golgk Aog HIiEo] 9]

E AYof|AE= st ethanol & FEH A%
ote] 2FEE9] Pk}t B4 ET SASHH Fig. 2
+ ABTSE B3l Aoty 253289 HE 4Y
gt Aot} EE &S ZI 64.2+0.5%, 20%
ethanol2 &3t 23} 66.6+£0.9%, 40% ethanolZ
Z&3%t 23} 58.2+0.6%, 60% ethanolZ F&3t A3
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X|50t2|(Grateloupia filicing) =&22| &hitst 2l &1
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52.3%1.1%, 70% ethanol® &3t A3} 50.2+1%,
80% ethanol2 F&3% ZAI 443+0.6%, 100%
ethanol@ F&3t 23 9.7+0.5%] ABTS tZd &
As<S BYom, ATt 442 20% ethanolZ F&
o A9 7MY =A SAEUH &, ABTSE &% F4t
3t &4 4 ABolAE 20% ethanolZ A|+olz| 9
FAsE 49 &0 & Hoh oL Za¥o|9t
DPPHS} ABTSE 53 JAtsks 54 23E &9
of Z|irole]o] e &0 YRHHOE AL
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Fig. 2. ABTS radical scavenging activity of Grateloupia
filicina extract

3.4 Nitrite 2}C|1Z AHs

Ak}, Fig. 32 nitrite® B0 Aol 2525
9o FASE AT Aot 22 FE3 2y
61.7%£2.5%, 20% ethanol& F&3%t 23} 66.6+1.9%,
40% ethanol2 &3 Zd 57.1+2.7% 60%
ethanol2 &% 23} 30.9+2.3%, 70% ethanolZ
F&3% 23} 22.6+2.3%, 80% ethanolZ &3t A3
15.8+4.0%, 100% ethanol® F&3t AT} 7.4+2.9%
9] nitrite B eSS HSoH, FHFHo=R
nitrite A £A52 20% ethanol2 F&3 3¢
M =4 S4 =1

=74 A3 A8 S/ 20% ethanol2 FE3F 74

% 7V =4 S3=EAY &, 20% ethanol2 EXE T
2FEEY FF $E2 WA Aot At
£49 F20= uS anyo|qth
WAL 2F 35%9 methanol FEE] tiet
275 Aol 2279 AAS 40% ol
Ql Zof| Hls) F&2F= 40% HRte] R AAsS U
EFUQUCH14]. & AFINE ethanol Hl&°] &2 7
9 APATet AR F2 nitrite 276S UERH
AUANE ER 22T FE2EY A 22T AR
29 nitrite 2752 B3tk ol &9 ¥X2FY
FZ0A ethaol®tt &5 o83t =&40] ¢ 5&%
olg}al weE
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Fig. 3. Nitrite radical scavenging activity of Grateloupia
filicina extract

35 EfHE&EUEL0|E 5 £H

EsE TRt AE0A 2 SEEE M R
HARQI 45 EARE, WATRo] T4 slo]EFA|
717} #ol%l= HE2E HaL Qi Rt FRE He
E4E2= 529 7], 29| Y AHZEE, ¥t
o] A", Eti o]t o] SFHTt Table 2+ A
Fole] 2359 ¥ EtEo|EE ST
Aot

E AYof|AE st ethanol 52 FEH A%
olg] 23289 ¥ EfHe L S5 &4
Ay 2gHE I 20% ethanolZ FE3 49 7t
& = SAEHST AFolEERE F5H 882
mg/g E¥ g2 AUt 759 si2F E9H)
= TS ST AY=F Bt =2 &2 B2l

Al g0l 7579 o AMIES] ERtEo|EE &
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ulEo] &k B4R A EAS 7HA= £40]
.

£ AdoAe Bt ethanol 5=2 32 AF
ofg] 2F&E9 F S0t TS Sk
Z EgHLo|E FFL 20% ethanolZ F&3 F$
71 =A - O]IIH 60% ethanolZ F&3t 7
20f 40% ethanol@ F&3t FAQHT} e 52 &
Hliolt o] 2AHE Ly ol ZA3} v]ZA9]
St o] =7} o] EAste] 60% ethanolollA 24
o] 2% 299 HYJS AHog ﬁd—l;_}%q-

=9 0}7-" A3 u]g E9] AL 259 ZalH o]
T 2 7% Ao mEd 4xF 4 =25
= %E}E}r_ol‘:ﬂ ol B2 ol &sigloy, &

¢
r

Q.

¢

EFA L 067 me/eR W SAE et
(5] % @nol HgeiTe S 2] 35
9l 80% ethanolZ &g St 23} 0.402 mg/g&i

AETH &2 EetE ot §EkE UEARE &2 o]
| 222 B A 0.939 mg/gl & & %ir,%
374 4= Ak

ol2|gt AIE &35to] 20% ethanolZ Aot
A & Eeulsd} § St o|EY F&5h=t 7HF
Aglolal, o|EA F&H FASE &2 o] DPPH, ABTS,
NO =ttjde] tist 7H 2 A3 2g&oz
o] 9t AL slolg} 2 99

Table 2. Total polyphenol and flavonoid contents of
Grateloupia filicina extract

conlf:t:r?tr;zlion Total polyphenols Total flavonoids
%) (mg/9) (mg/g)
0 8.16 0.837
20 8.82 0.939
40 8.38 0.786
60 8.18 0.807
70 6.88 0.606
80 5.25 0.402
100 0.70 0.351
35 NE =4

Apobe] FEEY] Ax =4 S4L fls MTIT
assays °|83t AEZE=ALS =3 ‘5}93\@ 20% ethanol
2 FEMA ol FEELS FFS5TE 25-200 p
g/mL7} H=E 3lAsto] A 23stth

Table 32 AlX AEE&S Bl AFoly] 23EE
o] NzEAQS A¥S ZAolct. Ad A3t 200
g/mL BEo)A 93.1+2.3%, 100 pg/mL SEolA
103.3+2.3%, 50 pg/mL H=1A 101.1+1.4%, 25
pg/mL EEoNA 97.3+1.3%2] NE AEE0| Lergth

200 pg/mL oA BAHCRE Fovt 54&
UERIA|EE, ek o2 ARBEE 1SO 10993-59F 4]
FOYERPAA Y 987]7]9 BESHA QbHo| gt
S&7lETA oA 80% o9 Alx E&S UEhd
739 £40] glgo g wsittal PA|E o] 9lom, o
T 71282+ 200 pg/mL oI5t FEolA A=

Kol UehtA) ghe Aoz Ukt

i)
;

Table 3. Cell survival rate of RAW 264.7 with
Grateloupia filicina extract

Concentrate (ug/mL) Cell survival rate (%)
0 100.0£1.0
25 97.311.3
50 101.1+1.4
100 103.3+2.3
200 93.1+2.3"

* p <005

3.6 MZELHOIA NO MY xS

Arote] FEEY A5 AAls 42 3 griess
reagents ©]8% NO F SHE AAltAT A

ot FEE2 FF LTt 25-200 pg/mL7t HES
3| Msto] AEE ZFstTh

Table 4= NO £AE&E &9 A+wole] 2F2EY
THLE S AEe Aol AF ZF} 200 pg/mL
LA 504+25%, 100 pg/mL  EEOA
52.1%£2.1%, 50 pg/mL 5ENA 73.5+3.3%, 25 p
g/mL FEoA 88.7+2.2%% NO JAo] A= it
% =] Hlgste FAsol Sk A HAHh
2 ATt FAHA 27 dEAH7] FEEY
o= A% APAFolM= 100 pg/mL s=o
ok 40% W9 FAS EATHIGL 2 AFoA+=
Y EOIW 47.9%<] 63*05'62 e AT
TE2F= 7Y 3Rl o d5S fkste
R 3 AR FH17). sHATE 7 de] A

URFA Rl Folut offghZof =A] gkow 60Tol g2
& 7HES Bolu e &9s B4 =9 & Ao
[18]. & AFAAE B o83t = F55 o]t
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Table 4. NO production rate of RAW 264.7 with
Grateloupia filicina extract

Concentrate (ug/mL) NO production rate (%)
0 100.0+4.0
25 88.7:2.2"
50 73.54¢3.3"
100 52.142.1"
200 50.4+2.5™"

* p € 0.05; **, p { 0.01; *** p < 0.001

4 z2

—

B AJZAME ethanol F&HES o]&3lo] &3
Apotd] 589 FAitks E FAs= RIStk
Ao}z zz‘j—z] DPPH, ABTS, nitrite 22 &#A
52 273t A7, 20% ethanol 0|83t H90f 714
=2 g2 2A5E Bk & EYHsy & an-
HlolEE éxé@' A M= 20% ethanol® &3t
S FgE UETh olEgt %’ﬂi
20% ethanol2 A%olg]9] 854S 714 ;§37fo4 o

2 2339000, B2 P FAsL w2 2
sy EgEolE skEka ZAAQ IAE Uehy
ot Azl ast A3, Aol 2EES Tt

S 257 vste] &2 EvE dFES HE AL
0&4}94—65 E2 A Ikt Aoty FEES
ol g3t A= FHs AFAe LutHer of
Aol 7ot AR 4 A= 200 pg/mLe] Ex=Of
M= =/do] YeA] gt TS, Alole] FEE
LPSE ficd H5S AT & Ui ol 2HE

ofo] Arote] FEE> e H FAsS 7 o
1&% 712UREAM AN TR ERIst

REFERENCES

[11 J. W. Back & K. H. Lee. (2014). The Present of
Convention on Biological Diversity Maritime
Agenda. Korean journal of environmental
biology, 32(4), 397-402.

DOI : 10.11626/KJEB.2014.32.4.397

21 J. S. Lee. (2008). Chemistry and Utilization of
Algae. pp. 16-45. Hyoil, Seoul, Korea.

3] S.J. Kim, K. S. Lee, S. H. Mo, J. B. Park, J. G. Oh,

Y. J. Jeong, T. G. Kwon & T. G. Lee. (2013).
Phenolic Contents and Antioxidant Activities of
Six Edible Seaweeds. Journal of the Korea
Academia-Industrial cooperation Society, 14(5),
3081-3088.

DOI : 10.5762/KAIS.2013.14.6.3081

C. Deville, M. Gharbi, G. Dandrifosse & O.
Peulen. (2007). Study on the effects of laminarin,
a polysaccharide from seaweed, on gut
characteristics. Journal of the Science of Food
and Agriculture, 87(9), 1717-1725.

DOI : 10.1002/jsfa.2901

Q. Wu, X. P. Fu, L. C. Sun, Q. Zhang, G. M. Liu,
M. J. Cao & Q. F. Cai. (2015). Effects of
physicochemical  factors and in  vitro
gastrointestinal digestion on antioxidant activity
of R-phycoerythrin from red algae Bangia
fusco-purpurea. International Journal of Food
Science & Technology, 50(6), 1445-1451.

DOI : 10.1111/ijfs.12775

D. Lee, M. Nishizawa, Y. Shimizu & H. Saeki.

(2017). Anti-inflammatory effects of dulse
(Palmaria  palmata) resulting from  the
simultaneous water-extraction of
phycobiliproteins and chlorophyll a. Food
Research International, 100, 514-521.

DOI : 10.1016/j.foodres.2017.06.040

S. Afreen & T. Fatma. (2018). Extraction,
purification and characterization of
phycoerythrin from Michrochaete and its

biological activities. Biocatalysis and agricultural
biotechnology, 13, 84-89.
DOI : 10.1016/j.bcab.2017.11.012

U. Panich, T. Onkoksoong, K. Kongtaphan, K.
Kasetsinsombat, P. Akarasereenont & A.
Wongkajornsilp. (2011). Inhibition of
UVA-mediated melanogenesis by ascorbic acid
through modulation of antioxidant defense and
nitric oxide system. Archives of pharmacal
research, 34(5), 811-820.

DOI : 10.1007/s12272-011-0515-3

E. Kohl, J. Steinbauer, M. Landthaler & R. M.
Szeimies. (2011). Skin ageing. Journal of the
European  academy of dermatology  and
venereology, 25(8), 873-884.

DOI : 10.1111/j.1468-3083.2010.03963.x

Y. Athukorala, K. W. Lee, C. Song, C. B. Ahn, T.
S. Shin, Y. J. Cha ... & Y. J. Jeon. (2003). Potential
antioxidant activity of marine red alga
Grateloupia filicina extracts. Journal of Food
Lipids, 103), 251-265.

DOI : 10.1111/5.1745-4522.2003.tb00019.x



126 SE™HEE=EX H123 H1&

[11]

R. R. Sonani, N. K. Singh, J. Kumar, D. Thakar &
D. Madamwar. (2014). Concurrent purification
and antioxidant activity of phycobiliproteins
from Lyngbya sp. AO9DM: An antioxidant and
anti-aging potential of phycoerythrin in
Caenorhabditis elegans. Process Biochemistry,
49(10), 1757-1766.

DOI : 10.1016/j.procbio.2014.06.022

B. M. Kim, J. Y. Jeon, Y. B. Park & 1. H. Jeong.
(2006). Antioxidative Activity of Methanolic
Extracts from Seaweeds. Journal of the Korean
Society of Food Science and Nutrition, 35(),
1097-1101.

M. R. Jo, D. J. Lee & S. G. Yu. (2012). Radical
Scavenging Activity of Ethanol Extracts and
Solvent Partitioned Fractions from Various Red
Seaweeds. Ocean and Polar Research, 34(4),
445-451.

DOI : 10.4217/0OPR.2012.34.4.445

S. M. Ahn, Y. K. Hong, G. S. Kwon & H. Y. Sohn.
(2011). Evaluation of antioxidant and nitrite
scavenging activity of seaweed extracts. Journal
of Life Science, 21(4), 576-583.
DOI : 10.5352/J1.8.2011.21.4.576

C. S. Kwak, S. A. Kim & M. S. Lee. (2005). The
Correlation of Antioxidative Effects of 5 Korean
Common Edible Seaweeds and Total Polyphenol
Content. Journal of the Korean Society of Food
Science and Nutrition, 34(8), 1143-1150.

DOI : 10.3746/ikfn.2005.34.8.1143

C. Park & H. Yoon. (2019). Anti-Inflammatory
and Antioxidative Effects of Gracilaria textorii
Ethanol Extract in LPS-PG-Stimulated Human
Gingival Fibroblast-1 Cells. Journal of The
Korean Society of Integrative Medicine, 7(4),
61-69.

DOI : 10.15268/ksim.2019.7.4.061

D. Salvemini, Z. Q. Wang, P. S. Wyatt, D. M.
Bourdon, M. H. Marino, P. T. Manning & M. G.
Currie. (1996). Nitric oxide: a key mediator in
the early and late phase of carrageenan-induced
rat paw inflammation. British journal of
pharmacology, 118(4), 829-838.

DOI : 10.1111/j.1476-5381.1996.tb15475.x

A. S. Michel, M. M. Mestdagh & M. A. V. Axelos.
(1997). Physico-chemical ~ properties of
carrageenan gels in presence of various cations.
International Journal of Biological
Macromolecules, 21(1-2), 195-200.

DOI : 10.1016/S0141-8130(97)00061-5

0] & (Mi Young Yu)

(&2l

- 20169 24 : F=iek Esjofket]
el oflesi(AAD

20124 39~ ookl
FEsEsdET A v

 FHJEE : oG, oFgE

+ E-mail : aldud0526@hanmail.net

& (Sang Hyun Lee) EEG)

- 2005 8¥ : POSTECH 3fslgst
g

20099 38 ~ @A A=t A
=55 W

- TR - BFYE, g0

- E-mail : sanghlee@konkuk.ac.kr



