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Abstract — There is growing interest in natural cosmetic ingredients as natural cosmetics become popular. As a part of
effort to look for natureal cosmetic agent, seaweed Sargassums were tested for functional cosmetic agents. Effective
materials were extracted from Sargassum coreanum. Sargassum hemiphyllum, and Sargassum patens by simple hot
water extraction. Antioxidation, whitening, anti-wrinkle, UV absorption and anti-inflammation effects were studied for
functional cosmetic agents. Sargassum extracts indicated excellent cell viability, strong anti-oxidation effect by DPPH
radical scavenging activity and showed significant whitening effect from tyrosinase inhibition. However, effects of anti-
wrinkle, UV absorption and anti-inflammation were negligible. In conclusion, Sargassum coreanum extracts showed
good possibility for anti-oxidation and whitening cosmetic agent.
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B 9 B A (Sargassum coreanum, SC). 24l BAFRE
(Sargassum hemiphyllum, SH), #&3Fo] ¥ 2}4k(Sargassum patens,
SP)?] 3714 FHE TN o BEAE FEES v o]
BI3FATE 100 go] % BAMEE 75 TolA 124178 1LY 5
FTE ol &sto] ZYARIE A FEEQTE o] F FE2E24 T
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2-2. Polyphenol 2} flavonoid &HZH

F Zo]9 =9 g2 Foline-Denis reagent® AE-310] 274 ¥
S TH6]. 200 pL 2] 3% 8] 200 uL.2] Foline-Denis reagent, 400 uL
Na,CO;, 200 pL 5779 =35 213, 3035 25°C 2] 7ol A
725nme| vFo 2 EhEe] FHEE ST A
tannic acidE ©]-8-38F0] ZJ3}3Itt. Flavonoid®] 3 tha} 29|

24331 th 200 uLo] FEE0] 200 L2l 0.5 M NaNO;, 200 uL
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0.3 M AICO; 9} &3]0 a1 555 400 uLe] 1 M NaOH7} 7}
ATk FE = 510 nmell A S E S0 AR Ruting: 0] &

alo] ZHla.

2-3. HIZE=MAI& (cell viability test)

M5/ A E 2 EZ-Cytox kitE ©]-4-3F3]TF Mouse melanoma
BI6F10 Al 5 5 x 10* cells/well 2] 5 5% 96-well plate©l] 5
BI3ITE. MAZ= 37 CollA] 5% CO, incubator® Bl L, 244]7F $-
WA 2] medium®] 100-1,000 ug/mL2] A &5 X 86H= medium .
2 W AT} 24417 F wj X7} 10 pL EZ-Cytox reagentS £t
8k medium S E WAIE AL 1AIZE F 450 nmellM SFEE 57
SISt Cell viability's Th2] 21 o]&3to] Alilsigltt.

Cell viability (%) = [AbSg,e / AbS o] X 100

2-4. SAEF I AR(DPPH radical scavenging activity)

G1F3ls-2 DPPH radical scavenging activity 2 78 = S1TH7].
100 uL2] DPPH £-40] 100 L &= 3 3= a1 92l ol A
25 C. 1033 FA18 5 517 nmellA 455 S73H3lth. DPPH
radical scavenging activityi= ©F2|2] 2= o]-2-5lo] A= ST

Scavenging aCtiVity (%) = [1 - (AbSExp._AbSBlank)/ AbSNegat[ve contml] x 10

2-5. O|¥i 51} A[&(tyrosine inhibition assay)

n g A H LS AF ) okEQPAA T2l tyrosine inhibition
assays ©]-83F] 5793F3ITH8]. 1 kU/mL mushroom tyrosinase$}
2mM L-tyrosine®] 0.1 M potassium phosphate buffer(pH 6.8)°|
2315 $1.2.™, 110 uL. buffer, 30 uL &, 20 pL tyrosinase £} 40 ul
L-tyrosine®] &&= A1 Aol 37 C 15537 33 3 490 nm
oA FHEE SIS TE. Tyrosinase JA G T th22] Ao =2
ARYE et

Inhibition (%) = [1 - (AbSExp._AbsBlank) / AbsNegative contro[] x 100

2-6. FEIMMEZ0A[E (collagenase inhibition assay, elastase
inhibition assay)

TENAATA L 21 F2]eREPIA B2 collagenase inhibition
assay®} elastase inhibition assay@ =73 3}IT}. Collagenase inhibition
assay+= van Wart and Steinbrink®] & 7] 2= 3} THI). 0.4
U/mL ChC(Clostridium histolyticum), 2 mM FALGPA(N-(3-[2-Furyl]-
actyloyl)-Leu-Gly-Pro-Ala)©] 400 mM NaClZ} 10 mM CaCl, & ¥ 3}s}k
+ 50mM tricine (N-(2-hydroxy-1,1-bis(hydroxymethyl)ethyl)glycine)
bufferel] &3l =] 3Tt 30 pL2] F+%%, 20 uL ChC 842} 40 pL
tricine buffers oA 2083 5.9 60 ul. FALGPA §-99]
A7FE AT}, F8 2 345 nmellx] 574 ¥ L. m] A E(inhibition)
& TR o] ALt Sl

Inhibition (%) =[1 — (initial velocity,,,,,,/ initial Velocity ... e conop)]
x 100

Elastase inhibition assayt= T2} 7-0] $=3 5] $1TH10]. 0.5 U/mL
porcine pancreatic elastase”} 50 mM Tris-HCI buffer solution (pH
8.6)°ll &3l =% 2™ 85 uL 50 mM Tris-HCl, 30 pL substrate solution,
20 uL F+Z =3 15 L of elastase &40 == ATt FF T+

H O -1-1.
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410 nmell A 274519
1.

Inhibition (%) =

0 elastase A G F= U3} 2o Aty

[1 - (AbSExp._AbsBlank) / AbsNegative contro[] x 100

2-7. 85 &3

FEAE] 9] A S-S 78] 918 UVA(320-400 nm),
UVB (290-320 nm), UVC (200-290 nm) % blue light wavelength
(400~500 nm)°l|A FE5-2] F-4 5 (Absorbance)’} 57 = ATt

2-8. YHER

Hyaluronidase inhibition assay+= Morgan-Elson method &
sfo] =4 O]—Oﬂﬁ]— 11]. 12 uLPJ 10 mg/mL HAase”} 12 pulL FEEY
E35%l 0w 12 uL 12.5 mM CaCl,7} §H-E3A 2 71 i
72 uL. 6 mg/mL hyaluronic acid®} 12 pL 0.4 N NaOH, 12 uL 0.4 M
potassium tetraborate”} S=71% Itk NS 5ol Wst &
120 pL p-dimethylaminobenzaldehyde (DMAB) reagent”} % 7} 5]
3l FF = 540 nmoll A 7 ¥ 21t Hyaluronidase inhibition-

Che3} 2ol ARk it

Inhibition (%) = [1_ (AbsExp._AbsBlank) / AbsNegative control] x 100

1}(Hyaluronidase inhibition effect)
o] Q

al

3. 41}

Z 2] 53 (polyphenolyS 21 E-ollA] WA E = Wik

Eo| dF o @A Ex} she] Hix 150] F N o1 Sl AHUE
ofe] 7o) a5 Zhar gl Flo] 5ot ZejulEd dwky
O 7 B, Z2H 0] = (flavonoid), 2l 1 5o % R HA
el Felile W}w terst Al g0l B Aow o
HAUTH12]. 3572 EAREEEE digh Zeulled Sekixe

o] = kS Table 19 WERAITE 7748 Al o] Ze]ol=3) &
g o= 9] dhafo] 22} 21.0 mg/g, 8.5 mg/g @ A3} Blwa] &
o BARE g PR 2 e dAkskEAIo) ol Aol
Hlell A= thar Ee]ulma) Sehh o] = o] ko] Bgiti13].

TApEEE ] tid Al S/ A d = Fig. 10 st
TAo] 2)-8-0 7 AREE|:= ZlolA] U= Ql5o] qbiAdo] 2]
Srolale. PSS ojokEdt 2] VIRt el mxstow 5
3] fPdAe] Al E = Aol v T skt 2 Add FEEe
F5 1,000 pg/mL 714 FEAgo] R ES o 4= Qlu),

DPPH radical scavenging activitys &-83t itsls 7947}
7} Fig. 20l YRS ). th27- 0. 2= HIEFT C(ascorbic acid)”} A}
SH e} vleplcel vl e ] FAkshso] #gkort olrt 5 Bt
iqOﬂ%ﬂr H] A 33 abshes BoFelt14]. vIER] C=

< Ashes Bkl Qo A walE7] wiisel shdEA
ZHEH A AREEAIE et
Table 1. Total polyphenol and flavonoid content in Sargassums. SC;

Sargassum coreanum, SH; Sargassum hemiphyllum, SP;
Sargassum patens

Total polyphenol content ~ Total flavonoid content

Sample group

(mg/g TAE, n=7) (mg/g RE, n=7)
SC 446+12 53+0.5
SH 479+0.9 8.6+0.7
SP 13.0£25 3.8+1.1
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Fig. 1. Cell viability of Sargassums in B16F10 mouse melanoma cells

(n=16).
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Fig. 2. Antioxidation effect of Sargassums by DPPH radical scav-
enging activity (n=12).
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Fig. 3. Whitening effect of Sargassums by tyrosinase inhibition assay
(n=15).

BAWEEE2] v]¥ g 97} tyrosinase inhibition assay® =78
3lom 71 A= Fig. 30 YepSIth. thxat 0 2 HIERICE ©]
gt om 357 BARE FollA e 11 v g b= et zjo)
E RT3, 53] £ BAK(Sargassum coreanum) ] 7|9 &
7} Adds] 319 50% AAlsS HAFE SRF(Cs) &
o] Table 2] YrERFIT}.

TAEEEEE2] 5704 2371 collagenase inhibition assay 2}
elastase inhibition assay= 57d =% 2w 1 ghE°] 272 Fig. 4A%}
Fig. 4Bell YERIT) ANtH o2 mant3EEE gzl
epigallocatechin gallate (EGCG)°ll B]3all 7 &3/} Al o Fx;



A= 7]
Table 2. ICy, of Sargassums by tyrosinase inhibition assay
Sample erou Tyrosinase inhibition
ple group (ug/mL, n=15)
SC 283.7+£16.0
SH 364.5+£27.9
SP -
L-AA 559.3+39.9
(A) 100.00 BEGCG 88C BSH mSP
g 80.00
g
% 60.00
2 40.00
g
&
3 20.00
o}
0.00
Control
Concentration (ug/mL)
(B) 100.00 HEGCG 88C BSH mSP
80.00
g
£ 60.00
3
% 40.00
g
£
= 20.00
0.00

700 1000

Concentration (ug/mL)

Fig. 4. (A) Anti-wrinkle effect of Sargassums by collagenase inhibi-
tion assay (n=12), (B) Anti-wrinkle effect of Sargassums by
elastase inhibition assay (n=12).

Table 3. ICs, of Sargassums by collagenase and elastase inhibition assay
Elastase inhibition

Collagenase inhibition
Sample group

(ug/mL, n=12) (ng/mL, n=12)
SC 1153.8 + 140.1 1040.7 + 60.9
SH 3367.3+674.9 1173.1£117.3
SP - 2285.7+450.8
EGCG 319.8+31.5 622.6+454
HEEE B0l = £.9] W 28k Sargassum coreanum)2] &322} 0] a1 %]

33Tt Collagenase inhibition assay 2} elastase inhibition assay =
A 1C5, AE°] Table 301] LERoI}

o]:
==
=

HANEEE] A9 F5a7) Fig. soll epSIt). iz
© 24 UVB (290-320 nm)9]r UVA (320-400 nm)°l] 22} 973+ &

F T 5 X oJF== PABA (para-Aminobenzoic acid)®} Avobenzene
< o] &3ttt tixrrel vlE) 4tde] =2 200 ppme] FEME

BANFEEES ETEAY FAR 92T BolFA Fao]

29 Aol v Axa3lh,
Hyaluronidasex= 1A]2] 1=, 95 Fol d2] 34 hyaluronic
acid GlOFF-2AhS Fallshz a4 AU 95243 &3}
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Fig. 5. UV Absorption effect of Sargassums (n=12).
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Fig. 6. Anti-inflammation effect of Sargassums by hyaluronidase
inhibition assay (n=3).

Eo] 9%, ¢uEl=rade dyehA e aiolth BAEE
=9 AT a5 71817143l hyaluronidase inhibitions 57
3o I A= Fig 60l YR It A4 3 A=
o] FAsaT= A et

g0 SRR 7 2sgE ] A A Y-S 7
I 9tk IS M R FoFell A= nll sl st Fart 4
3] =2 ot} v 75 PEEAA ZAM = Ll (arbutin)©]
7V de] AREE AL glon, HIERIC FEAEA ook izl

=] = Ty

S FEE, HoloRloto] =
(niacinamide) & W) 24 Qg star Qo v A
A ZA Lo 7].;(]— Hg] /\].Q_E]J_ Q) o} HEV A=} e
Frafakel7F Has 3 Qleh15,16]. BIER] C 524 Bgh n] w2 z)
FA A AREE AL Qo HET A0 HaE AL QIUH17].

upebx] g]ab=o] AL nja gt A o] TS SR s]Atel
A g o3k Aldolth. FuUe]e] W SRR SAREC] hEE
=, BEEE, YsaEs, id%—?%% T AR E o]-&3to]
v 2 S NS TH18,19]. 3 3} © 2 4+ Aloesin,
Glabridin, Terrein, Selina, Phenyl thiourea 5= W] ¥ A2 24

] C}JI—C‘ Zﬂ\_j_};l__,_gcﬂ\:]. 2021 ]C HHZ /\]—\:l—/\‘— BLA(;]/K—]H
o)A ul-g- 7Fe] S Eolth

BARE FEE-S W A3} 9523 1) “:‘@Jr P‘f‘*@b&

Fi A iAol AZEYAR DT BAo] vS- YobA]
A vlNEPELARA 7Fs7do) ik, v } £ ) o
2] sl dl- ARE g0 w T 4 glor] FYEEe
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FZ 3 A A] f47) 7HE 5 glo] AR S o)A
A 7o) k. whhA] wleEg o] sk S71AQ) Qg gol
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=2 AAEkal H7RE

4.4 E

AA 71 5AZFAZ LA SGAL Qe 22 7Pk (Sargassum
ko] RApk
A9,

coreanum). 22l T Z[Hk(Sargassum hemiphyllum), %3

T B sl AE=A
A, TN, A FTE A
4 GAZ NS AASIITE BARISE SR E A 7
QEaAdo] wlg- 98-S & 4= 319 1, DPPH radical scavenging
activitys ©]-&-8t Ilsls S44% A4ds] st PAkslss B

o=t} TS tyrosinase inhibitions ©]-&-8F 1] g dA| Hof| A=
¢ T xk(Sargassum coreanum)2] v g 3}7} A43] =513
t}. Collagenase inhibition¥} elastase inhibition® 2 73 ¥ FE7
Aada= s gglom, Ao Mg GAl 21 ad= vlulEksl
U}, Hyaluronidase inhibition . & 74 ¢+ 9583} oA w3}
St dEF o7 o FaPk(Sargassum ArFEE
& AlEE/do] A, Aksta e} v
Adet g0 % ARE e F T FEH

ThH = A1 ‘[‘E
713 E LA EA 3870l A

(Sargassum patens)2] 37}*
A} EAIE, Pl

coreanum)2]|
g 37 ekt FALl

5 Fieksio]
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