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o &2 dioie SEMEARE 259 AF 2 PFECEA o84S BUIs] A At ¥ TS, B
HETE ot FASAH o2 A EFulis, EefEolE, DPPH, ABTS, NO, FRAPE HAIsHt Edjd=
9] 3% 30.81+£1.12 mg/gO & YetHt. St o|=9] A% 25.72+0.94 mg/gl &2 YElsith. DPPH A¥oA =
6.746 mg ascorbic acid / g extract® FASFsS YEFHI O, ABTS A3oA+= 15.59 mg ascorbic acid /
g extract?] FAFsS HEF o™, NO A4+ 6.781 mg ascorbic acid / g extract®] FASFs YEFH S
o}, FRAPIIA &= SEWEAET 552 1 mgO| ascorbic acid 4.573+0.097 pgo &4=-& Bt T Az
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Abstract In this study, the antioxidant and anti-inflammatory, anti-obesity properties, of Sargassum
macrocarpum extracts were identified to assess the availability of Sargassum macrocarpum extracts as
cosmetics and foods. To measure antioxidant activity, we conducted TPC, TFC, DPPH, ABTS, NO,
FRAP. For polyphenols, 30.81+1.12 mg/g was shown. Flavonoids showed 25.72+0.94 mg/g. The DPPH
experiment showed an antioxidant function of 6.746 mg ascorbic acid/g extract, the ABTS experiment
showed an antioxidant function of 15.59 mg ascorbic acid/g extract, and the NO experiment showed
an antioxidant function of 6.781 mg ascorbic acid/g extract. In FRAP, 1 mg of the Sargassum
macrocarpum extract showed a reduction of 4.573+0.097 pg of ascorbic acid. In cytotoxicity
experiments, Sargassum macrocarpum extracts showed a cell survival rate of more than 80% at all
concentrations, and an inflammatory inhibition of 25.95+0.85%, and an lipid accumulation inhibition
of 29.75+2.35%. These results indicate that Sargassum macrocarpum extract is available as an
anti-inflammatory cosmetic and anti-obesity inner beauty material. In future studies, it is necessary to
study how pure substances containing Sargassum macrocarpum extract affect antioxidants,
anti-inflammatory and anti-obesity
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1. M2 HAREE xR &5l thad si2RE SEjEd A
S| tﬂt‘ﬂ":]' SjollA= et AlFeo] Bt
%7 SRS A ES Exote] IR & ZxRo] AYUFPELRE IA tHER, phenolic
A EAL 7O ZA ofEHA HolA W=l Zo] contents, phlorotannin, terpenoid, steroid 5°] 4
ERGTH A RE AESHoR & =91 HHi2l
= o8 3%, 594 dEHEote} vlolgAet -2 1 2250 AEEle 2 fucoidan, alginate, laminarin

l‘

oA, o %EW A=Soziy HRE Hosh= A0
E317} H30HH1-3). & olfdt mRetes shue] 7|
24 AEr fAAE Ae B9 okt dEE
HEE SPgE] HFEAH. dEAR] AR 7154
SPET ol AlEel A 7154 e AA
Hog miRo] Lxsto] u|ifo| A7t avs lcﬂl%_—
AFole, olufEe Ad% AFomA niet B
| A AFIHE Mgz ns H/‘WﬂL
AL 2Ho7 s}

ol Aol Adz-golA 7Hg vﬁ & 54 5 sht
< ekeold. Fateks2 AREHES AAsk

SJuleitt. e AlZe A9 ’%“é oA &
Jaras Yo (4,5], THEol AR FES Heyt
S AlE 23 24, diA 22 94 5 Al FEd
Z-gof ARGETHG, 7). SHAIRE HEHEgoIU g A
Azl o5 A Reetdde Wy A, o
AZ w5t 5 RYE ek ZoHol

DR PYALE FE FAO 2 T B

Se Wy AuEe] 2 Po] dashe EA
A0 B3] £k 74458t wof YAETt ol Zet

5l L_

o= matrixmetalloproteinase (MMP)°]2}
427} 2o, A b, SRS, 95 RE B
49l interleukin (IL)-13} IL-6, ¥H4EsEA]A S0 MMP
9] S EXNA FE& BHAZIHHE. & Aol &
kil 7‘]:& HA] °]‘4vﬂ°ﬂ*1 283 g it

3Hd ol=fdt 52 HHoE & JFE £k Hwt
I AF52 AR JFE F= AR HTEE Y 52
BES ol G52 TSAIEY] HhARS Hofisto] |
qto] E)7] GA F-=3HI). §HH o]gA whEoldl dF
] RoA % Z-g5to] FEAEL] DNA &4 9 J5
IS F=ot]E $HH10,11). oISt o f=2 Fuut o
| olYHES 58 84 F sholth

olgt IRt ¥, TARATE A7) s A
= YHoRE HAE FE2E55 o8 ol Sith

E ALolMe S| 2R Sargassum macrocarpum)
9] FZEZ olvRH AFel A& Ao FLumAt
gto] Ak, Al2EA, TheS Lotusitt. ZdH
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I} o592 FEAR o|FofA 3lo o] T fEAI &

279 8459 fucoidane FFEE, FILE 5

CjRe A48 UERITHI3,14]. olo] ZdmmApt &
229 oluny 24 T8I s
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o
2.1 FE2

£ Ao ARES SRR 552 Y BAY
S HA A" (Marine Bio Resource Information
System, MBRIS)OIA ¥ F2ES ARSI S
F FEEL FIHEARNS 70% ethanolZ FE51]
= 4 ZFAXE 53 HUP_—SQ}/\];'] Ao|t}. Hopiko

F

B2 Ak A9 A 70% ethanolZ, AlZAE
9] 749 dimethyl sulfoxide (DMSO, sigma)Z =<1
5 Aol A&ttt

%E]ﬂ]l“‘ AF =242 Fohn Denisf 02 AAJSIA
tH15]. Szt 225 1.0 mLe} Folin-Ciocalteu
Al2F 0. 1 mL, S7FF 0.9 mL &% & 5 27 §RSAIA
th. 11 & CaCOs (7%, W/V) 1.0 mL9} 5% 0.4 mL
£ FYUsHAh 30 £ & 765 nmolA9Y] THEE &4
staict.

ZHE L& gallic acidE 7|&0& SIS

I

2.3 SEEL0|E & =4

ZetHolt g 4L alummum colorimetric
Hog MAEtTHI5]. EEEAt £55 1.0 mLo}
NaNO; (5%, w/v) 0.3 mLE <% ¥ 5 &1 vh-3AI3
o} 11 & AlC 2%, w/v) 0.5 mLE FUsI9Ht. 6 &
% 1 M NaOH 0.5 mLE FYstsith 10 & ¥ 510
nmolAY FFEE STk

ZdHL0lE 5=
At

quercetin® 7|E£22 RIS}
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2.4 DPPH 2|4 A5 &8

DPPH &A% =42 BloisY WHog AASIcH
[16]. DPPH |92 70% ethanol®l =<1 H 517 nmoll
A9 =g 795t 8%t 1.000] HEE 34t
o] AMESIGITE EEMEARE 552 2 mg/mLoE
A% 5 td3AE ol ot 2R A% EY
ARt 255 1.0 mLe DPPH €9 1.0 mLE &%
T 30 27t ¥SAIFHT 1 F 517 nmollA e =S
4513l

A A= ascorbic acid®] ECseZ &7 & H]

o PAT5E S

3

Kl

2.5 ABTS 2l0H AMs &H

ABTS £75 572 Re? o= HASIFICH17I.
ABTS €92 Z7<pol 7 mMOZ =21 ABTS &0
2.45 mM BZ7} EEZ potassium persulfate =]
12 A7 5 734 nmelA9] FBEE S35t 8%t
0.7°] HZE 3|4sto] ARSI EEMEA &
E2 2 mg/mLoE FA3TL § thd3AE Fof ot
TR AT ARt 225 1.0 mLe} ABTS &
A 1.0 mLE % ¥ 30 B2 vRAEe O 734
nmoAY FFEE S5

AP AT ascorbic acid®] ECso2 2% & B3}

o Pitekse S4sI

2.6 NO 20| ANs &3

NO assayollA] AFHHL Jagetia & Baliga®] =
£ WHPsto] ARESIHTH18]. Griess reagent= 1%
sulfanilamide® 5% phosphoric acidol =<1 Z=}
0.1% naphthylethylenediamine dihydrochloride 4=
|HS 11 HER 37 2AE ARSIl NO ¥
A E42+E 0.1M sodium nitrite €4 ARE5FS
omn o]& F4sto] TPt 1.00] HEF 25t A
&5kt

Sodium nitrite 84 0.9 mLe} SLHEATT &5
< 2 mg/mLoE 34% F tis|4 S Fof ottt &
L= 3|43 FEuEARE 255 0.1 mLE % ¥ 30
£ A20A BESAIF T hEo] Bd & F A5
0.1 mL®} griess reagent 0.1 mLE &§sto] 1587t
SREAIATE I T 540nmollA FBEE STt

AY A= ascorbic acid®] ECso2 &% & v]ust

o PAIssL 2otk

2.7 FRAP =d

0.5 mg/mlL ==& 343 AU F2E 2.5
ml°l 0.2 M sodium phosphate buffer (pH 6.6) 2.5
ml®} 10% potassium ferricyasnide 2.5 mlE 75l
50ColA 20% &<t §REAIZ1 &, 10% trichloroacetic
acid 2.5 mlE ¥o] k85 =5k 4,000 rpmOllA 10
B A4 2ot A5 dgeieltt A5t e
0.1% ferric chloride solution¥} 5:1 (v/v)& HFSA|7|1L
700 nmolA FFEE S5l SHES Bk

FRAP-2 ascorbic acidg 7]&2E standard curve
£ Adsto] S5

28 MZ =4 =8

AZ 54 Aol RAW 264.73} 3T3-L1& AM&3h
et Al o] HiQkol+= DMEM broth (GE healthcare,
USA)®} fatal bovine serum (Sigma, USA), antibiotics
(100X) (Sigma, USA)E 445:50:5 vl&=2 Zgsto] Af
|ot3om, FEE2 DMSO| &alA1A Astatt.

M =549 A= MTT assaygs Aot Al
EZ 96 well plated] 1x10* cell/well FE& B3t
of 24 A7t vieFstoiet. vigke] E & 100 pg/mL%F
B 28E o A% EAMEA S5 Aot
48 A7 &<t Higstltt. v R & ASH2 AAT
% MTT 845 mg/mLE 7FiFI thA] 37C, 5%
CO.Y HiF71olA A3HE ABAHAT. 2 welloll A
‘g8 2742 DMSOZ %9 540 nm S3=E 453
ot A2 o]} T2 o Z 335] ukEsio] Yt U &
FUAE ALt

2.9 NO 4 o5 5%

NO A4 IAls doll= RAW 264.7& ARE5HS

. 3&E7} LPS (lipopolysaccharide, Sigma, USA)
2 DMSO°| &3iA1A A2t

NO A4 IA's &= griess reagents AREsH
Atk RAW 264.7 96 well plate] 1x10* cell/well
TR E50t0] 24 AR Bl vkl Bd &
100 pg/mL%E 2812 thd 343 G EARE 2=
E3t 1 pg/mL LPSE AFoto] 48 A7t B2t vigstad
o viF &= & ASH 100 pLe} griess reagent 100
uLE RREAIA AZAURE £ Had9 NO 44 IAIs
< S5t A2 ol9 T2 WRC R 33 §HES]
of B 9 EFHAE Atolodrt.
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A4 &4 QA5 Agoll= 3T3-L1& AMgstaTh &
ZE3} insulin, DEX, IBMX¥ DMSO®| -&31A1# A&
Skl

A4 4 A5 582 sl 3T3-L1E& 96 well
plateo] 1x10* cell/well S =& BEZF510] 24 A7k vy
FotAct. viFo]l B¢ ¥ 100 pg/mLEE 2812 ot
S|t 2GR &5 10 pg/mL insulin, 0.1
mM DEX, 0.5 mM IBMXE A2|sto] 48 A7t 53t ui
gttt v s & TEHRANE 2557 10 u
g/mL insulin®] $H+-E HiAE FYsto] 48 AJ7F B2t
Z7} wiFSt 5, 10% FBS HHAIZ 48A17t vljFste] Al
o] 315 fEoloitt. HiYgH A2 10% ZEYHS
ol&slo] IAHAIZ] H 60% isopropanolS ©]-&3f A
gt 5 Oil red O A& AYsty FRFE AHT H
100% isopropanol& £330 Qil red 0%} AY+E
&Kl F 560 nm 9] FFE=E S5l A
9] & S5t AL ojet 22 ¥ og 33

sale] B 9 BEAAE At
3. & Zit

3.1 & BNz ¥ S2ARL0E B

Sy 2580 Fels B9 Seuol
T TS ARt Z3k= Table 13 2t Eejd=9
7% 30.81+1.12 mg/glo & YElsth 3HH St
ol=0] A% 25.7240.94 me/sOE Lekteh

Sold 480 o|8Ht srfel Fells U
3 Behnols YoFe S4% QYA Tt
8.97 mg/g= VY e Bl YFS vhehhsich

olo] EgomAY £EBe ol Hla) 3.430 B
Elee FH5L 9t S HI9L 1133 mg/e
Vg we Buols U BT 2AmAy
#2322 vjedo] 165 B Beuio|EE FHst
EH19]

Table 1. Total polyphenol and flavonoid concentration of
Sargassum macrocarnpum extract

Concentrate (mg/g)
30.81+1.12
25.72+0.94

Polyphenol

Flavonoid

Ir

3.2 DPPH 2{C|Zd A

_L7o

B 225 Dikshs S5 5] DPPH
g 2752 AR A3k Fig. 13 2ot FAeks

8 A ascorb1c acid?] A8t 512 24519t} o
B3] AdojA ascorbic acid®] ECso $X= 6.227 u
g/mLAtt.

3 FEHEA 2259 S 2 mg/mLE 34
3 F odgAsie] A AYsiict. AY An 2
mg/mL A 92.81+£1.40%, 1 mg/mL sEZolA
54.11£0.74%, 0.5 mg/mL s%olA 27.17+1.41%,
0.25 mg/mL 5%NA 12.56+0.98%, 0.125 mg/mL
SOl 6.74+0.43%2] DPPH tjZ AA%0] et
gtk SHH o]E ulgo g ECseS AAFEeH 0.923
mg/mL& ZIE AYTH201.

oA AEo8 olgEE 2R st &
A ATolA 7P =2 AEHsE BQl siRFe T
Aok APATANA 1 mg/mLolA] ARG AafofA
o7t 7Pt 2 RS UECeH 35.95%9]
Zd 27sg YERideh 2 2 dldE 54.11%
2 B3t sjxRHEY 52 JAEsS ETH21)

i _l

100

80 -

fgmﬂﬂ

0.125 0.25 2
Concentration (mg/mL)

RSA (%)

Fig. 1. DPPH radical scavenging activity of Sargassum
macrocarpum extract
RSA, Radical scavenging activity

3.3 ABTS 2tL& AHs

SRR =559 F4isHs £HE 99 ABTS
gz aA5Z AL A= Fig. 29 2t} 4tsks

A A ascorbic acid?] A4S =& SHoItt o]
E35) HojA ascorbic acid?] ECsy $3]= 6.254 p
g/mL3AH.

otH ELuiEANE 2259 F$ 2 mg/mLE 34
gt F tdsdste] AES HFsttt. AE 2t 2
mg/mL 5ZoA 93.67+0.36%, 1 mg/mL SOl

e _Il}l'
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94.16£0.69%, 0.5 mg/mL BZolA 62.99+2.75%,
0.25 mg/mL SE°lA 29.87+2.10%, 0.125 mg/mL
BEoA 16.23+0.40%2] ABTS &tz 4&7%50] Ue
Wt S o] B R ECseS AKISIYoH, 0.401
mg/mLe ZIFE AATH20]

AFfolA AAlete 227 PAseS SFT A
Tt HWA] 7Y B PAEeS Bl siR2F= AT
I At APAFAA 1 mg/mLojA AE3t AtofA]
e G471 7P & FAeFs= JEsle™ 45.5%
9] gjEd AASE UEiSlth 3 2 AFoAe
94.16%= 7RnH29] 2.07H w2 P4 UE
AcH22].

100

20
L
0.125 0.25 1 2

Concentration (mg/mL)

Fig. 2. ABTS radical scavenging activity of Sargassum
macrocarpum extract
RSA, Radical scavenging activity

3.4 NO 2tZ i7‘|%

SR 2559 PAEs 54 flsi NO =
oz i 52 Akt A3k= Table 29+ 2ot ilsHs
22 A ascorbic acid?] IAIs} =25 24513t o]
£ E3j ¥ojA ascorbic acid? ECso $2= 5.262 u
g/mLATH20].

Table 2. NO radical scavenging activity of Sargassum
macrocarpum extract

Concentrate (mg/mL) RSA (%)
0.125 8.81+0.82

0.25 15.58+0.49

0.5 32.27+0.70

1 64.26+0.96

2 82.93£1.57

RSA, Radical scavenging activity

F2E9 4% 2 mg/mLE 3|4
| age Aeas. Ad 29 2

mg/mL SEA 82.93+1.57%, 1 mg/mL S=ofA]
64.26+£0.96%, 0.5 mg/mL =4 32.27+0.70%,
0.25 mg/mL &=oA 15.58+0.49%, 0.125 mg/mL
SoA] 8.81+0.82%2] NO Ui &7A%50] Yebhg
o} 3HH olg HIFOE ECsex AW 0.776
mg/mL‘E} é-"]“ /v\r’]'

3.5 FRAP

Az $&E9] FRAPY} ascorbic acid9]
FRAPZ §7519 o] && Blusioitt. SmimAt 5=

ZE9 4% FRAP 3% 27 0.193£0.009 o= Uet
o SHH ascorbic acid®] A 0. 422+0 008Z 1}
et olg Higo g FIuEARE 559 1 mg9Y
FRAP2 ascorbic acid 4.573+0.097 ugoll sid=ct
= AS gohdrt

3.6 ME =4

Sgu et 2280 QX B4 4L 98 MTT
assaygs °|83t NEEAGE & =T
ot 2GR FE2E2 S5 100 pg/mL7t
HEE 34% § tdg]dste] AEE Jgstelt

Table 3. Cell survival rate of RAW 264.7 and 3T3-L1
with Sargassum macrocarpum extract

Concentrate (ug/mL) Cell survival rate (%)

Cont. 100.00+0.76

12.5 97.82+1.04

iy 25 95.90¢1.01
50 92.01+0.93

100 83.75+0.92

Cont. 100.00+1.04

12.5 98.45+1.54

3T3-L1 25 97.23+1.13
50 94.00+1.34

100 90.36+0.90

RAW 264.7 A% 23 100 pg/mL B=A
83.75+0.92%, 50 pg/ml SEolA 92.01+0.93%,
25 pg/mL BEo1A 95.90+£1.01%, 12.5 pg/mL 5%
oA 97.82+1.04%2] AlX gEEo] UElITE.

3T3-L1 Ad 23 100 pg/mL H%oIA
90.36+0.90%, 50 ug/mL SIEolA 94.00+1.34%,
25 pg/mL BEolA 97.23+1.13%, 12.5 pg/mL &
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ol 98.45+1.54%2] AlX BEEC| UEtITt
ISO 10993-59] 7|04 80% olde] A& BE&S
Uehd 49 =4o] glgo g wete o]#dt 7o g
L A¥E RAW 264.77 3T3-L1 5 ZE Ay 5%
oA MlEE/go] UERtR] gk ACE et

3.7 NO 44 Adxis

Suimp 2EEo] 9= oaxﬂ_o
Table 43 Zt Fgwi=ApmE &=
100 pg/mL7} H=5 345 H ‘:}‘3—4’5‘]0}“1 AdS
Z1gstoict.

A9 AT 100 pg/mL FEOIA 25.95£0.85%, 50
pg/mL FEOIA 12.32+1.12%, 25 pg/mL EEOA
4.91+0.69%, 12.5 pg/ml SEONA 3.46+0.67%2]
NO A4 dAl&o] "}E]r‘/}‘:]' o] HlFote] 3
Lo| Z/lle AL B

xRN QEAQ] g4 EZ 2= fucoidano] Tt
Fucoidand Z%F9 AEHo]| ZA5H= sulphated
polysaccharide® AE A¥E 53 FHs0] RIHRA
o}, But ol ZRFo|= eicosapentaenoic acid,
stearidonic acid®} @2 polyunsaturated fatty acid
7t Slo] R8-S UerdtH23]. AR ATolAd= ol&

olgsto] WA Sargassum fulvellum) FZ=°] <F
25% 7VF9] A% dAEIT} Sl HojFqirH24]. o
= LR oF 25%2] FF JAETet FAlSH.

g H H

Table 4. NO production rate of RAW 264.7 with
Sargassum macrocarpum extract

Concentrate (ug/mL) NO production rate (%)
Cont. w/o LPS 11.49+0.46
Cont. w LPS 100.00+0.82
12.5 96.54+0.67
25 95.09+0.69
50 87.68+1.12
100 74.05+0.85

3.8 X M Axls
S RAE 2220 u)gt JAsS 9T 2t
Table 53 2t} Zdumaul 22Eo I}
100 pg/mL7t EE2 3435 5 E]—E]'_qﬁo}oq FALIN-
Z1eystoict.
A% A3} 100 pg/mL FENA 29.75+2.35%, 50
pg/mL FEO1A 14.6942.75%, 25 pg/mL EEolA

rlr

7.54+1.70%, 12.5 pg/mL BEOIA 3.60+2.67%2]
AR B8 AAEo] e

ZzFo|A q12Ql g9 EZZEE fucoxanthinol
o] i}, Fucoxanthinol Z%F9] fucoidan®] £3
4bE 5 ofutolH 3T3-L19] AAZ £ AA|A7]
= 337} ltt25]. AP Aol = O]E o]-gsto] =2}
YK Sargassum fulvellum)® oetE F&E0] oF 30%
71 AW &4 AA 8IS HoFATH20]. o]
= SRR F 30%2] ALEA AA| A} FA
Stk

Table 5. Lipid accumulation rate of 3T3-L1 with
Sargassum macrocarpum extract

Concentrate (ug/mL) Lipid accumulation rate (%)

Cont. 100.00+3.21

12.5 96.402.67

25 92.46+1.70

50 85.31+2.75

100 70.25+2.35

4, ZE

S AN 20| Filets H FHeS DUst
7] $istel Wkels AT AEE o83 FAs A
2 ANslge. Fsks Aol Beluls w54,

ZetH ot 5% &%, DPPH A%, ABTS A48 NO
A%, FRAP A¥Z AAsGth Egus9 A&
30.81+1.12 mg/g2 & YERYTH EetH -0]=9] F¢-
25.72£0.94 mg/go 2 Y. DPPH A¥olA=
6.746 mg ascorbic acid / g extract®] FAeFsS Y
Effilor, ABTS A¥oA+= 15.59 mg ascorbic
acid / g extractd] FAtsFs-& HERYRI T, NO A3
olAl+= 6.781 mg ascorbic acid / g extract®] HAks}
= Ut FRAPOIA = EEwiZARE 559
1 mgO| ascorbic acid 4.573+0.097 pg2] S¥HES

HH N ZAAoA = AlE 54 AFd LPSE f=d
3ol Hgt &5, YT Lotrsith AlE2=EA]
F F2 AEEYE Hlom, NO B4 dA5Y
B 9EFHor dFE HAAFOH, 100 u
g/mL &&olA 25.95+0.0 %4 FF A= A
o, 29.75+£2.35%2] Z]Z%-_ 53 QA Hof ZgH
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PR 2&580] 95 9 guys-S
AZ das A ARL7ssRe B

2 oA e SEEARE FE2E2 494 s
A A, B, PO 59| AAE FANAAT F
Aol ole that HEet 714 9 EufmApt
Z2o] TSI Y 2o Tt A7t WY A
2 HQIr}

2 74 oluE
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