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Assessment of the possibility as Cosmetics Materials by Brown algae
from Jeju Island Using Supercritical Fluid System
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Abstract Although various biological extracts derived from the resources from Jeju are currently being
developed for cosmetic materials, few studies using Brown algae from Jeju have been conducted. This
study identified materials with high antioxidant levels and examined their whitening effects to assess
their feasibility as potential cosmetic resources. Brown algae from Jeju (Undaria pinnatifida (Harvey)
Suringar, Laminaria japonica, Ecklonia cava, Hizikia fusiforme (Harvey) Okamura (HF), and Sargassum
fulvellum (Turner) C. Agardh (SF) were processed using a supercritical fluid system at 50°C and 400 bar,
and their total phenol content, antioxidant activity, tyrosinase inhibition, and primary skin irritation
were measured. Of all the samples, only SF using the supercritical fluid system (SFS) displayed
concentration-dependent behavior for the total phenol content (p<0.05). Among the samples, the
antioxidant activity of SFS was significantly higher (p<0.05) and the one increased at higher
concentrations (p<0.05). On the other hand, tyrosinase was inhibited to a greater extent with HF than
the others. The primary skin irritation tests showed that none of the samples were skin irritants. This
study confirmed the feasibility of using Phaeophyceae from Jeju as potential cosmetic materials, where
the samples can be selected and utilized based on the required physicochemical properties.
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1. Grinded brown algae from Jeju: Undaria
pinnatifida (Harvey) Suringar (UP), Laminaria
japonica (1)), Ecklonia cava (EC), Hizikia
fusiforme (Harvey) Okamura (HF), and
Sargassum fulvellum (Turner) C. Agardh (SF)

Fig.
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71((FD5525-01, lishin Engineering Co., Korea)Z
EUsic U3 | 2449 AeSE oekEe] A
H, =Y (Dismic®-25CP, cellulose acetate, pore size:
0.45 pm, Advance mfs, Inc., CA, USA)AIA UPS
(UP-Supercritical fluid system), 1JS (IJ-Supercritical
fluid system), ECS (EC-Supercritical fluid system),
HFS (HF-Supercritical fluid system), Z18]al SFS
(SF-Supercritical fluid system)Z B33} .01, 0|5}
H S wE 4A A= S 93 AlRE o83tk
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ot AR F HE I F92 Z4iHgallic acid)S
olgd] U2 ‘EJAHOZ AAKY gallic acid
equivalents (GAE) mg /100 mLo& YERHIT.
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DPPH (2,2-Diphenyl-2-picrylhydrazyl radical,
Sigma-Aldrich Co.)& 83X DPPH &4 w531
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A|29] Tyrosinase &4 JAAEZS
sodium phosphate buffer, mushroom tyrosinase,
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Grade of Skin irritation = (3)

n n
2 Standards E Standards

(¢ )30min + ( )24hrs)

i=1 i=1
n(Nmber of Participant) n(Nmber of Participant)

m(Nmber of Assessment)

Table 1. Standards of Skin irritation

Mark Grade Standards
+ 1 Slight erythema, either spotty or diffuse
++ 2 Moderate uniform erythema
4+ 3 Intense erythema with edema
++++ 4 Intense erythema with edema & vesicles

Table 2. Standards of skin patch test

Score Safety assessment
0.00 ~ 0.25 No reaction
0.26 ~ 1.00 Weak reaction
1.01 ~ 250 Severe reaction
251 ~  4.00 Extreme reaction
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ARE B9 g2 o3y B HolHE SPSS
(Ver. 18, SPSS Inc., Chicago., IL, USA)2] 49 &4t
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Table 3. Extraction yield of the supercritical fluid
system on Undaria pinnatifida (Harvey)
Suringar (UP), Zaminaria japonica (L]),
Ecklonia cava (EC), Hizikia fusiforme
(Harvey) Okamura (HF), and Sargassum
fulvellum (Turner) C. Agardh (SF)

upP LJ EC HF SF

Extraction

Vied (9 09 105 101 102 101

222 £

ZUA 71&S ol &8 AFA 427 T HEdEe
Table 49} Zt}. UPS, 1JS, ECS, HFS, Z18]al SFS9} &
H=sge 72 245 A3, SFS AEolA & dis
sleFo] =ik I SFSolA: 209k 30% 3l4%t
Aol ZF ZF 21.4+2.22, 11.02+£2.67 mg/100
mL9] Z mlEge] gRlg wet #is Jro] 5= 9
E£H o0& vepdtha IHHTH(p<0.05). Kim 52 30%
9 dixF FEEI T He FFE SHT 2
Sargassum spp.2] ¥ Tl AJEo] FHoithe Ag &

AZEHO].

o M

Table 4. Total phenol contents of extracts from the
supercritical fluid system on Undaria
pinnatifida  (Harvey)  Suringar  (UPS),
Laminaria japonica (1JS), FEcklonia cava
(ECS), Hizikia fusiforme (Harvey) Okamura
(HFS), and Sargassum fulvellum (Turner) C.
Agardh (SFS)

Total Phenolic Contents (GAE mg/100 mL)

UPs LJjs ECS HFS SFS

214.1

0, - - - -
30% 222 a

11.02+

20% i - - i 267 b

10% - - - - -

* Data represent the mean with standard deviations (n=3). Means
followed by the same lower-case letter within a row are not
significantly different (»(0.05, Duncan’s test).

2.2.3 DPPH &8

24 71&E o83 A4 AERF A=
Fig. 2.0 Yebdict. UPS, 1JS, ECS, HFS, 18]al SFSe]
Fasks-S &4 A, tE ARt SFSQ) HAkst
50l FYHoE =2 AL FRAAHp0.05). ZF A=+
< 10%, 20%, 12]3 30% ¥E 3|43 & 24P
= 5Ue AIE B} o]¢ 22 A= Kim 59
AT I 4= A=), 3059 sixF &
25 AS%t Ay} Sargassum spp.o] T4ERso| thE
FEEI vlg) 71 &9k, Asksol & s gt
A7 ok wegich
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2. 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical
scavening activity (%) of extracts from the
supercritical fluid system on Undaria
pinnatifida  (Harvey)  Suringar  (UPS),
Laminaria japonica (LJS), Ecklonia cava
(ECS), Hizikia fusiforme (Harvey) Okamura
(HFS), and Sargassum fulvellum (Turner) C.
Agardh (SFS) ; Data represent the mean
with standard deviations (n=3). (p0.05,
Duncan’s test).
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2.2.4 Tyrosinase

o]
Al G0l =2 AoE Yehtt 181 oA F% &
= g JAkeks9] Aol 29, SFSet IS Bt
ECS, UPS, 12|31l HFSOlA Tyrosinase @/d0] H245
= AL 3RIF o, 11 Fo|Ax HFSS Tyrosinase ¥
Al o] kol TAgle] thE ALEol Blsh 59
Moz E9Hp)0.05). Paudel 52 FH F|xFe
tyrosinase A Z4Jo) 3Ailo] Fopxittal ¥ gk vf
2oH, £9] tyrosinase &4 AAZ7t ot AL &
QIgH v} SItH11].

ol8%t At ZXRO) HHE 4R
Boks) Siet w4 A Al
AAI}. UPS, 1JS, ECS, HFS, 123 SFSZ Tj&
A AYS A A3k, Table 59 Z3HA
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00.1% B03%
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Mushuroom Tryrosinase Activity (% of control)

LI ECs

Concentration (%)

Fig. 3. Mushuroon tyrosinase activity (% of control)
of extracts from the supercritical fluid system
on Undaria pinnatifida (Harvey) Suringar
(UPS), Laminaria japonica (IJS), FEcklonia
cava (ECS), Hizikia fusiforme (Harvey)
Okamura (HFS), and Sargassum fulvellum
(Turner) C. Agardh (SFS) * Data represent the
mean with standard deviations (n=3). (p(0.05,
Duncan’s test).

223 A7k Aate]l ALl Yol A=l gl A
o7 Uehyitt

Table 5. Evaluation of patch test of extracts from
the supercritical fluid system on Undaria
pinnatifida  (Harvey)  Suringar  (UPS),
Laminaria japonica (LJS), FEcklonia cava
(ECS), Hizikia fusiforme (Harvey) Okamura
(HFS), and Sargassum fulvellum (Turner) C.
Agardh (SFS)

Skin irritation

After After Score assSeasfser;?;m
30 min 24 hours
uPs 0 0 0.00 No reaction
JS 0 0 0.00 No reaction
ECS 0 0 0.00 No reaction
HFS 0 0 0.00 No reaction
SFS 0 0 0.00 No reaction
3. 88
2 A 294 7182 ol8sto] AlFAE Z2EFolA
Pakeh o] £ 2A1S e F, 2 A%9) ol &
WS LopE iy, 3R A3} A= AlFS B3 A HE
2AEAC] B8 7S B7HH 294 71eS ol&
Sto] Al 227 552 FET A, & ol
2 Aok UEtA et % i ¥ 24 99
7t APl TR 45t 4% A, SFSe 20,
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30%°1A19E Hi AdEo] FRI ). A4 24279 3
Ak B JEH R YEton, IFA % SFS
T2 Aol B} fojdos =2 AstsS e
AH(p<0.05). 18|2 Tyrosinase ZA A AHo)A
+ ECS, UPS, Z12]3L HFSolARE a7 Uehtow, 11
SoX% HFS7 7F =2 Tyrosinase &4 Al
Holoh wi A3} A= AlZelAe A, AR A
ol= FolA BF =0l gicka Uekth 2 Ad 2
IE Sl AFAt 2257 FE SAEA 284 7t
5730 itk AL R 18y FRIARFAIE
< A%t & ==, 39 23T Tyrosinase
AR At FARE WEFe R UehA] gets AL
gRlIghl wet 72+ AE dHHo R ARSIt A
PR AR 7HA7E = AR ARt

References

[11 G. M. An, S. I. Park, M. G. Kim, M. S. Shin,
Antioxidant, “Antimicrobial and Anti-inflammatory
Effects of Anemarrhena asphodeloides Extracts using
Supercritical Extraction” Journal of investigative
cosmetology, Vol. 14, No. 4, pp. 455-462, 2018
DOI: https://doi.org/10.15810/jic.2018.14.4.007

[2] S. H. Jung, K. S. Chang, K. H. Ko, “Physiological
Effects of Curcumin Extracted by Supercritical Fluid
from Turmeric (Curcuma longa L.)* Korean Journal of
Food Science and Technology, Vol. 36, No. 2, pp.
317-320, 2004
DOI: https://doi.org/10.15810/jic.2018.14.4.007

[4] S. W. Kang, E. J. Kim, Y. R. Jung, H. J. Ko, “The
anti-oxidant and whitening activities of seaweeds
mixture fermentation extracts” Journal of the Society
of Cosmetic Scientists of Korea , Vol.44, No.3,
pp.327-334, Sep, 2018
DOI: https://dx.doi.org/10.15230/SCSK.2018.44.3.327

[5] T. T. Dang, M. C. Bowyer, L. A. Van Altena, C. ]. Scarlett,
“Comparison of chemical profile and antioxidant
properties of the brown algae” International Journal
of Food Science and Technology, Vol.53, pp.174-181,
July, 2018

[6] M..J. Kim, T. K. Jung, M. H. Kim, K. S. Yoon, “In vitro
screening of Jeju-island plants for cosmetic
ingredients” Korean Society for Biotechnology and
Bioengineering, Vol.33 No. 2, pp.76-82, April, 2018
DOI: https://dx.doi.org/10.7841/ksbbi.2018.33.2.76

[71 H. Y. Choi, I. H. Bang, J. H. Kang, S. C. Min,
“Development of a Microbial Decontamination System
Combining Washing with Highly Activated Calcium
Oxide Solution and Antimicrobial Coating for Improvement
of Mandarin Storability” Food Engineering, Materials

703

Science, & Nanotechnology, July, 2019
DOI: https://doi.org/10.1111/1750-3841.14719

[8] M. H. Lee, K. H. Lee, S. Y. Choi, K. T. Kim, “Quality
Properties of Ginger (Zingiber officinale Roscoe)
Oleoresin by Supercritical Fluid Extraction” Journal of
Food Hygiene and Safety, Vol. 26, No. 1, pp. 36-42,
Feb, 2011

[9] SJ Kim, S.O Woo, HY Yun, SS Yum, ES Choi, JR Do,
JH Jo, DG Kim, SC Lee, TK Lee “Total phenolic
contents and biological activities of korean extracts”,
Food Science and Biotechnology, Vol. 14, No. 6, 2005

[10] M. Y. Kim, M. J. Jeon, M. R. Park, S. W. Lee, H. J.
Hwang, H. J. Jang, M. S. Kang, B. K. Kim, S. T. Choi,
M. Y. Park, S. H. Lee “Purification of Peat Moss
Extract Using a Supercritical CO2 and Verification of
Its Biological Activities”, Korean Society for Biotechnology
and Bioengineering, Vol. 26, pp.459-464, 2011

[11] P Paudel, A Wagle, SH Seong, HJ Park, HA Jung, JS
Choi “A new tyrosinase inhibitor from the red alga
Symphyocladia latiuscula (Harvey) yamada
(Rhodomelaceae)” Marine Drugs Vol. 17, No.5, 2019

%| 3} Y(Ha-Young Choi) [Hslg]

+ 201549 8¢ : ALojAdign 7
stz (YA

+ 20184 29 Aoty o
dhjshyl A1E-gsta) (o]g4Af)

+ 20184 11€¥ ~ &4 : @dy2et
olzeiTe A7Y

+ 20124 29 : AFYSw ZI
st sfshgst (FshAh

20184 2¢¥ ~ @A : @dyxzt
o|ZATA ATY

.




Fate71 &t el=w A A2148 A%, 2020

2 @ 2(Myung-Soo Shon) [H312]
« 20149 2¥ : Addign dwig
s AEAEsta A% (olsis}
= a R
= + 20169 2¥ : Addisty AR
o BRI AERRAE B
X A
+ 20184 1€ ~ @4 : @¥yLaet
omeTs A7
(FHEop
HAAdarA, =

Z & =2(Duk-Soo Kim) [&2l2]

. 198149 2¥ : Bajsta kst
Q)

19834 69 1 Ratdheta i)
skl sfafat (o]ahaiAp

19894 29 : Sakfsta At
skel sfatat (ofshatAp)

19884 49 ~ @A) : AFoshE

sista A g Ak}
(FAJEoF)
stehgst, e
3 F(Hyun-Joo Lee) EsEE

+ 19844 39 : RAldgly AET
sk} (ZsAp

20064 29 : RAlgisty duiy
s A EGgslt (o 15*4 )
20169 29 : RAMY S Ll
o AEggstat (0‘8 })
20179 12€ ~ A @yt
ojmATA i

704



