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Abstract This study aims to verify the potential of functional cosmetic materials by examining the
antioxidant effects of Aplidium pliciferum and Herdmania momus, used to determine the
antioxidant efficacy of Aplidium pliciferum and Herdmania momus ethanol extracts, Mean and
standard deviation were calculated using Minitab® 18 (IBM, USA). After various radicals were
removed from the extracts of Aplidium pliciferum and Herdmania momus, DPPH was detected in
30.87+1.98% in Aplidium pliciferum, 88.27+0.84% in Herdmania momus, and ABTS in 56.23+2.50%
in Aplidium pliciferum and 94.80+0.91% in Herdmania momus in the concentration of 20 mg/ml.
Also, NO was detected in 88.57+0.81% in Aplidium pliciferum and 97.53+0.34% in Herdmania
momus, respectively, thus all showing statistically significant differences. So we can confirm the
efficiency of the solvent acts as an important factor through the total poly phenol content
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gt Aol S7Fskal UtH1]. o859 obgthzol gt
AT 22 T A 4= BYelel S
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LHPARE QAF= AA fH FYSLELS e
5t7] flote] SAAYROEY Tt fEEEE B
stglom e E4E0] /N 9 AMEE I QIAEE 5
A @7 AR Qs 1 Yol nZEHA &4 /-
AAE9] 7ol AA|= 1 Sk, webA] sFEEAd
o] F-&=49 HiEA FES A HYL, 1951¢
tla E220 A4 =5 29 sHsEoe]
A=HA FFEAL] T TAol IA EofuHA
HA3]. sHF FEAEY] B M2 FYBHEE
9] Hu2A F3gt 7FsAdE Ayl AR AE7HA
ATE F52 =5] Yol Efoitt. Aol At
= 35008HE2] Al F 80%7F sfFol EAote &
Bte ohE SH0A Al4lsH7] wizol| S =53t
gl gt AEo = S oAM= FHAsHA] 13 ol
g 729 A5ty tiatibEo] HAE ThsAdol w¢-
=2 A0E AqETH 4] HT g4 ZEo] = =
AAo2HE 2tod= I4o] FHEHEA sz
Je Aol gk 712 A7t SHEY FEE
FE5 B0 QorEolu AEH7EERE Y 9 o]
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gt FAE 5 BAE v E dE oA
o7}, 4 Soik APojA 3], FF 4 Y5 FH
2 o] &EE= 7|3AEo|. Uil A F R
E ERT 5 el HA delidtolA 2 A4, 44
Y& &3] & YAt Eg= Halocynthia roretzi®t
SalQte] vk WA Halocynthia aurantium?} )
tHol. A= o2l APAolAl nH[7], FAHHS-I],
ZHTH10] € FDs(11lo E37t ok HaE]
o} E3F S BAE SR HAI AR O siAgEol
ottt E A it ESHEE A EH A
o] g+t 9 FAllof| et EFE WA & SlTH12L
Kim er al [2018]2 %+ A9 Al 7H4] Heolt &
LEWD7} 7P¢ & 5SmMellA 75 %2 DPPH &2
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2A 244 Uehlo] F YA 9 A} 7152 gRlst
F[8], Park er al. [201012 H|HAE= TRAP
(Total Reactive Antioxidant Potential)®] 100
mg/mLolA 0.63+0.00mM UE} Al &2 43}
= 2 | ST A O

FAFeR= BAJAEAR(0,-, HoO2, OH 5)9 AlSlEs
= A B= AAsHs AL Yulste A= QA9
EAot= Atbhe AEHAE WA 2 39 hydroxy
radical (- OH), superoxide (-O;-) hydrogen
Peroxide (H202)59] §H87g0] Hold &4 Atago
& ot Zolr et A} weoh A, A2
9] 43}, a3 He E43E =of= Rt Atk
RO w3let FHikple] WAE AuEY, 3EY
superoxide dismutase F&oJA SODo] 2Jsf A4
H H,O= catalasel peroxidase©] 2Jsto] Fafgt
EEA B AAERRY ATS Fof AdeiEE
g A EogoH13]l ET 7P 40l w2
hydroxy radical® 44 ¥sh= 2= st7] o
ol 39 24 E= HEY k3 FAE A7 vlda
Y= F4E 59 HA7HE A= AcH14]

wEba] B Ao A= gpatste] At Qlk= Sy
ARl {A F, A7 B Ho] gle AHA o
HEO02 H7|EE WHEEA L ESYARREE ogs

21. ANBAR ¥ FEE

DPPH assay©ll A&% 2,2-diphenyl-1-picrylhydrazyl
(DPPH)E= Sigma (USA)OIA )Jsto] ARgstglct.
ABTS  assayoll AMEE  2,2'-azino-bis (3-
ethylbenzothiazoline-6-sulfonic acid (ABTS)?}
ascorbic acid, 12]3 manganese dioxide:
Sigma (USA)OIA  Fflste]  AREsHITE.  Total
phenolic contents assay©l] A& Folin-Ciocalteu

1) BAQ HWA 7l EolEolA 4itst getolsg A7) 95 94
135 A4 FI=opET#fn]  (reverse  phase-high
performance liquid chromatography), 2 F3}320lE 7
1] (gel permeation chromatography) 59 d<429l Bg-%
A e AF T, IRvEIRE AF 234 (iquid
chromatography tandem mass spectrometry)& ©]-&3}to]
MTTL (46458 Da, P1), LEW (446.50 Da, P2), YYPYQL
(845.95 Da, P3)9 Al 7HA] Heto|E AldS I
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reagent, gallic acid, sodium carbonate®}
trichloroacetic acid® Sigma (USA)°|A FY43}od
ARE-51% .91, NO radical scavenging activity assay
o A&H sulfanilamide, naphthylethylenediamine
dihydrochloride= TCI (Japan)°l4l, phosphoric
acidE Junsei (Japan)ollAl st} AR8stct. 4l
ol AHgE W BARI A pliciferum®t w3 7
Q1 H momus FE&< YA SFYEAY
BE HEIRRL 59 DB ALKl S EAR HEA|
2H (MBRIS, Marine Bio-Resource Information
System)& B3 ool AHgslsich

2.1.1. DPPH radical scavenging activity &8

DPPH assay©ollA] A2 Blois [1958]9] #
< WP ARgoITHIS) AlEE 1.25, 2.5, 5, 10,
20 mg/mLY 57t HE& 70% ethanolZ 3]4]
520 nmolA EB&7t 0.57F H=g 2H5to] ARES]
At A& 0.20 mLeF DPPH &9 1.80 mLE test
tubeo]] YTt & EYsto] 308 FU* ¥HEAIFoH,
U352 UV-vis spectrophotometer (Ultrospec
3100 pro, GE Healthcare, USA)E A}&3}o]
520nmollA  EFEE St EEEAERE
ascorbic acid® ARESII, DPPH radical
scavenging activityw A28 7MHT 4749 &5

£ o84 offiet Zo] WEEE HA|5IH

ODsy,,., 0 sample

ODsy,.,, 0f blank: )>100

DPPH radical scavengingactivity (% ) = (

2.1.2. ABTS radical scavenging activity &3

ABTS assay°lAl AFYHL2 Re et al. [1999]9] ¥
HE M AHESFATHIG6L AlEE 1.25, 2.5, 5, 10,
20 mg/mLe 5%7F H%E& 70% ethanolZ 345}
of AHgskglth ABTSE 2.5 mM sE2 pH 7.40¢1 5
mM PBSol 34%t H oxidizing agentZA]
manganese dioxideg 7isto] TMAZTE 740
nmoA FFL7t 0.6 ool HEE Mol HY
Whatman no. 2 filter paper® ©o]-&3}ld
manganese dioxide® AAS & FF&7F 057 H
TE pH 7.40%1 5 mM PBSC& 3|Asiqich A=
0.20 mLe} ABTS €9 1.80 mLE test tube®] %

g & E9ste] 308 B9t WAz, e

UV-vis spectrophotometer (Ultrospec 3100 pro,
GE Healthcare, USA)E ARE5HY] 740nmollA &5
5 24519y EFEAE = ascorbic acidE AR
5} L, ABTS radical scavenging activitye Al&3
7HE RV SBEE o]&d offet o] Wi
E&E HASISIh

OD, .., 0f sample

OD: 4., 0f blank: )= 100

ABTSradical scavengingactivity(%) = (

2.1.3. Total phenolic contents =3

Total phenolic contents £%2 Folin-Denis
(1912) WS wYPsto] ARESIGITH17].  Folin-
Ciocalteau's phenol reagent’} B4 S3H&E3} vt
Soto] TUEHA ETEUANOF HifE S
A-goto] EHotArH18]. AE= 1.0 mg/mle 5k
7t F=% 70% ethanol2 3]4sto] AR&5Frt.
NaCO; ZZEAL JHEO] IFY  sodium
carbonate® £3A17] H, Whatman no. 2 filter
paperg 0]83to] A 22 sodium carbonate®
AASIH. A& 0.02 mL, Folin-Ciocalteu reagent
0.01 mL®} sodium carbonate Z3M&- 0.06 mLE
micro tubeol] Y5kl 158 B WA & FF
4 020 mLE FY43on diEdsta] 45dS &
g5ttt HRS-E2 UV-vis spectrophotometer
(Ultrospec 3100 pro, GE Healthcare, USA)E A&
sto] 740nmoflA SF=E SA6IGL, REEdEs
gallic acid® ARSI}

2.1.4. NO radical scavenging activity &8

NO assayollAl AFYHL Jagetia & Baliga
[2004]19] #RZ WPsto] ARESIATHIIL AlEe
1.25, 2.5, 5.0, 10, 20 mg/mLY] 5%=7} HEE 70%
ethanol2 8]4sto] ARE5FTE NO+ griess reagent
£ o]gsto] =4ol9Utt. Griess reagent= 1%
sulfanilamide® 5% phosphoric acidell =91 A%}
0.1% naphthylethylenediamine dihydrochloride
F84Z 11 1 e E9tt A ARSI NO
U A4 B2+ 0.1M sodium nitrite €4S A
£s19leH, olg 45t Lt 1.00] HEE &
gsto] ARE-sH3ITt.

Sodium nitrite €94 0.9 ml, A= 0.1 mLE T &
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3087 A2o)A HRSAIFT ¥go] B 8N F A
394 0.1 mLe} griess reagent 0.1 mLE &35t 15
E7F 8RS AL WRS-E-2 UV-vis spectrophotometer
(Ultrospec 3100 pro, GE Healthcare, USA)E Ar&-
Stod 540nmofA FFEE SHoIAtt EEEHdES
ascorbic acid® ARESIth NO  radical
scavenging activityw A28 7HT 47149 &5
£ 0|83l offiet Zo] WEEE HA[SISITH

OD; y,,,, 0 sample

OD;,,,, 0f blank )% 100

NOradical scavenging activity (%) = (1—

22. SAEM

e AP 5Y% 2704 5202 33] ¥HE9]

A3, Minitab® 1 ( BM, USA)S &-84f Wt 9 #5

HAE AESHe] gd+F32HH(Mean + SD)E H7]

5}o] student's T test method= 24 AEsI3Th
3. g7

o
20 o o3

3.1. DPPH radical 2Hs

DPPHE -84 S4=A, A £43 §H Al
FE717F £AE I Hepdo] gAlEo] FFTT} A
He g0 wet AEkE S4ctk=d E-8E0H201
o[2|gt ¥ejof wet FA e FEES 1.25, 2.5,
5, 10, 20 mg/mL vE¥HZ ZHst9oH, ZAi:=
Table 1, Fig. 13} Zt}.

Table 1& E¥, 534 gt 552 1.25
mg/mLollAl 2.20+£0.43%, 2.5 mg/mLoA 1.47
+0.66%, 5 mg/mLellA 6.93+0.82%, 10 mg/mLo]l
A 15.93+0.90%, 20 mg/mLolA 30.87+1.98%=
ey, B394 oge 222 1.25 mg/mLel
Al 3.53+1.25%, 2.5 mg/mLolA 10.60+2.73%, 5
mg/mLAA 25.07+0.90%, 10 mg/mLollA 51.67
+1.06%, 20 mg/mLolA 88.27+0.84%=Z =7t &
7Rl wetA AAsE7 SV RISk E3
THEYARS B3HA 9 DPPH radical 274% H&
o] § &2 A< & & S0t wEhA EEA RS =
2o A7} o DPPH radical £4%°] 4 &2 A
et AR S50l F2EAE U
PATNA FEF 50 mg/mLY FEOA FFdo]
7} 42.90%, H2GA7} 3.24%2] FAISHsS HQl Ao

IHOU b

_,drz:

Ll Ei“éﬂl% 20 mg/mLollA 88.27%9] FH4itsl &
Aol vls] &2 +AE HEridTH21].
017;ﬂ% Q%J% B8 325 59 DPPH radical
g A2 [22-23), HRLSE 3
Aot FAEsH sbJM] Bauy} o 945k Uehy

Table 1. DPPH radical scavenging rate of A.
pliciferum & H. momus

c A. pliciferum (%) H. momus (%) p
onc.
Mean + SD Mean + SD
1.25 220 + 043 353 + 125
25 147 + 066 1060 + 273
5 693 + 082 2507 = 090
10 15.93 + 0.90 5167 + 1.06
20 3087 + 1.98 83827 + 0.84  0.000%**
***p(0.001
0.6
. A piiciferum
= H. momus
0.5 =

*kk

e
IS

Absorbance(517nm)
o
w

0.2
0.1
0.0
125 25 5 10 20
Concentration (mg/mL)
Fig. 1. DPPH radical scavenging activity of A.

pliciferum & H. momus.

3.2. ABTS radical 2AHs

ABTS &
o) o] R 0”\0" FH ABTS ol-20] A=<=t 5
S50 A 247} 8] golo] 2AHHA &
o] HEMo| BRI o]9] FFEE F7Foto] 4
3t 582 /T & 16l BA e FEES
1 25,5, 10, 20 mg/mL s=E=Z &4513°0H
ZA3I}= Table 2, Fig. 29 Zth.

Z} 58 DPPH radical 245 AHE Table 2
£ 59, YA dgE 2252 1.25 mg/mLoAl
2.60+1.02%, 2.5 mg/mLolA 6.20+£0.28%, 5
mg/mLollA 15.33+1.31%, 10mg/mLolA 30.07
+0.52%, 20 mg/mLolA 56.23+2.50%= YEFGL,

A



228 oEHE FEE2 1.25 mg/mLolA 6.87
+1.15%, 2.5 mg/mLAlA 17.80+£1.23%, 5 mg/mL
oA 38.07+0.66%, 10 mg/mLOolAl 76.27 +0.84%,
20 mg/mLoflA 94.80+0.91%Z %7t S5l w
oA &ALt F71RE St T3 THEEA
Hot B3YA9] ABTS radical &A% Hl&°] § &2
AL 4 4 U G HEPAR G = ESHA
t ABTS radical £&75°] B =A vt 45 &
I7b Sttt AL gRlskith AT $-34d0]
ot F2YAE & APAFolM F5E 50 mg/mL
9] oA A ol7} 56.11%, H2FA7t 30.08%
9] gHitsts= EQl Ao vl £33 YA+ 20 mg/mL
oA 88.27%9] FAte 5= Hol MPAto] Hlsf =
< FAE YEAH21]

Table 2. ABTS radical scavenging rate of A.
pliciferum & H. momus

A. pliciferum (%) H. momus (%) p
Conc.
Mean + S.D Mean + SD
1.25 260 = 1.02 6.87 + 1.15
25 620 + 0.28 1780 + 1.23
5 1633 + 1.31 3807 + 0.66
10 30.07 + 052 7627 + 084
20 56.23 + 250 9480 + 091 0.002**
**p¢0.01
0.6
— A piciferum
05 == H. momus
£ =
c
- 04
P~
g
203 **
o
Ee]
5 0.2
0
-1
< 0.1
0.0 -

1.26 25 5 10 20
Concentration (mg/mL)

Fig. 2. ABTS radical scavenging activity of A.
pliciferum & H. momus.

3.3. Polyphenol

H=4 SRHE-S phenolic hydroxy (OH)71E 7}
Ang ol 7|et At XS g4A Ao 4t
3t 9 3, 3 59 oFet A2 7HRITHR4].
A 242 A A4St AA B PAY 825t

ofvgl L5} MR Fa% ATZ FH25]

BA9] & HsA e dEEA S AEEY, E
s g2 HEPANA 0.034+£0.002 mg/mg2
2 Ue, £39A04= 0.078+0.002 mg/mg
o7 Ushy EEHANA Tl o g2 Ao=E
Table 33 Fig 33 Zo] Yebdth

HHAE OHE AAFoA FE20A S
% 0.006 mg/mg= YRt Zof B|s] EEFA A=
0.078= Yeht 104 o9 &2 FHl=ods Ye

ATH261.

AAE FEoME 5 &1 249 wet T E99)
=9 F&7o] HSIBIT}H27]. Kim et al [2015] di=
F FEE WIS AFoA FEYHE ol =2
%57} DPPH ¥ ABTS radical £74%5% 9535 23
£ Uehfo] & Ada 22 oS B, sjRRo &
Aet= Zeuls ko] free radicalS HJsigtow
QU3 F=pt FAkSE B/JE 2= A0 R HAsHTH28].

wabx PA Y At 24 220 Argst= 89
Z70 w2t s ol tE2A YEhd & o

“

&
]

o) Be S AR 22
A AR S5t AU TIL SHELA)
8% R0z Azt 13 r
o] 4E ¥ AL & 4 AU

T A

Table 3. Total phenolic compound of A. pliciferum
& H. momus

Mean + SD p

A. pliciferum 0.034
H. momus 0.078

£ 0.002
0.000***
£ 0.002

**#¥5(0.001

e
a
=)

*kk

e
o
@
b

bl
o
@

o
o
A

Phenolic contents (mg/mg)
o
o
N

e
o
o

A. pliciferum H. momus

Fig. 3. Total phenolic compound of A. pliciferum &
H. momus.
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3.4. Nitric oxide MM 2Xls
QAo Q] HEHRS-2 KA HolE gt "2l vt
Solt}. NO= 9F A=o2 Qlsto] thay| 27} Aot

t 9% AR Yo gid, B9 8% @ 24
AP B GTS AT B BelE B9 G5

FIHAY S A7 I ET B A
Agho g Pd 7hs/do] Aeug QAo s
< sP)% gohal IEA IoH27,28]. g NO<t
A ASHEY] ¢ reactive oxygen species? HRS
So] AR AR F5i/d0] =2 ONOO-7F 4373
2 7Fs57do] EobdtH29). olfdt NO E3H reactive
oxygen species?} HEIZIA2 3418} E4of Qjsf 4
HoH30]. HFEAY E2EA FE2E2 70% HEE
sl4ato] Yehd 3% NO9 AAHS s o&4
07 A= AR YEon, 20 mg/mL =2
A3t 9] NO B WF9A FE2E
(88.57+0.81%)°] #£&BA F5=(97.53+0.34%) =t
A UEREL, fOIRE Aot Qe ACE YEhgt
(p<.01). wetA] FA] ofgkE 552 NO &7 &t
£ ERISHHY, HEPAET AN A5S A5t
A71E Y5 A7 3k 7ol w01, SAlo A
2 g 2750 ¥ e 0= RIS

- g
2orE o
fo 18

[o]

1T

mN,
o rlo

Table 4. Nitric oxide scavenging rate of A.
pliciferum & H. momus

A. pliciferum (%) H. momus (%) p
Mean + S.D Mean + SD

1.25 387 + 073 10.80 + 0.73

2.5 873 + 074 2380 + 0.73

5 2350 + 0.99 50.60 *+ 045

10 49.77 + 1.60 89.13 + 0.65

20 88,57 + 0381 9753 + 034 0.003**

**¢0.01

1.2

A pliciferum
== H. momus

-
o

e
-]

L
»

*k

Absorbance(540nm)
o
o

o
[N}

e
=)

125 25 5 10 20
Concentration (mg/mL)

Fig. 4. Nitric oxide levels of A. pliciferum & H. momus,

4, 22

2 Ao e A% 9 oFgTheol #3t Tilo] F
7F ot Qe A AHS]9] Yo el A2 A
AESHEE AE Jdsly] Yokl THEBAL 259
AY gt 255 AR6I9oH, 1 83 A5
of SPFE AAEA Y THsAdE AT EIA slith
£ dFoAE EPAL ES9A e FEE
o] I3t a5S gRlsk] 9iste] DPPH 445 %
ABTS &A%, E9¥E 43 4 3+, NO 44
AAls £4S Boto] P4t E4S Aotk 1
23 HEPAY ESUAY FEE2 25 radical
(DPPH, ABTS, NO) &4 &3/} wrEgA H}t Bar
AL 8 Holutkes AL g<Istgitt. DPPHE 20
mg/ml sEolA THEEA7E 30.87+£1.98%, &3 A
7} 88.27£0.84%°]1L |23k 2to|7F UL, ABTS=
20 mg/ml FEolA TFPAT} 56.23+2.50%, =5
BA7F 94.80£0.91%2 IRt Ao]7t A= ALo=E U
ERgth E3 NOE 20 mg/ml s&olA TH=gA 7}
88.57+0.81%, #-&4A7F 97.53£0.34%= I3+ &
o7} &Z ATt B9 F EjvE TH2 UF
HA7F 0.034+0.002, E34A 7} 0.078+0.002&
Ofgt Aol & Ho| BEAY st 24 29 o]&
H 8ol a8 a3 AR g3 RIS
oA R ARL BEHAY e 258 F &
YA R SH o R Hojd ikt aHE 7t
4 Egt o2t 5 A= Hoju 4% 7154

ATl SHE AN2A) 48 154 BT £ A
o2 AlgETh
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