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Comparison of the Antioxidant and Physiological Activities of Different
Solvent Extracts Derived from Enteromorpha compressa

Ji-Won Choi', Sun-A Park’, Won-Suk Kim' and Yong-Tae Kim*

Department of Food Science and Biotechnology, Kunsan National University, Gunsan 54150, Republic of Korea
'Department of Pharmaceutical Engineering, Silla University, Busan 46958, Republic of Korea

In this study, we investigated the antioxidant and physiological activities of the Korean marine algae, Enteromorpha
compressa. Solvent extracts of E. compressa were prepared using 70% ethanol, 80% methanol, and water, with ex-
traction yields ranging from 9.55% to 25.67%. The total polyphenol and flavonoid contents ranged from 20.76-28.41
mg/g and 2.56-18.59 mg/g, respectively. Compared with the water extract, the ethanol and methanol extracts were
found to have higher antioxidant activities. All three extracts were found to promote alcohol dehydrogenase and
aldehyde dehydrogenase activities in a concentration-dependent manner, whereas the methanol and ethanol extracts
were established to have the highest angiotensin-converting enzyme (ACE) inhibitory activity (IC, =1.40 ug/mL) and
B-secretase inhibitory activity (IC,=0.17 pg/mL), respectively. These findings thus indicate that E. compressa could
have beneficial application as a supplementary antioxidant and functional constituent in food and pharmaceutical

materials.
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Folle S AEA Eot B thefsal ks &Aool ¢
phytochemicals©] $-7-5] o] 9lo] |2 F7 FE=5©
S w5 ol e Aol Tt A7t EstA
QItk(Kim and Jeong, 2014; Baek et al., 2020). |27+
9] A Al Ao ulg} 35327 (Chlorophyceae), 23 F(Pha-
eophyceae), T F(Rhodophyceae)Z 2% FoFstd E

ozl 2, A0C U § 4F 2719579 e A% C
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59 o] ot Y &0] ZY AHE TF Ast, It 2
2 A W A A G 4tEE 2REof| o)t & W S,
Tt T AAZNE SOl BhEg et glsol B A 2l
thKimatal., 2013a). 7L & =2 F= 7P G4 £X 5o 9=

terpene 5 TFFSE A2 g5

2FE O, ds5d 24,
3L QLA o] gl AR5 S, IS E &t J 5 ket
AE)EA4L 72|t Qokar <A 9)thSong and Lee, 2023).
J2tulel\( Enteromorpha compressa)= Z-3}#|{Ulvaceae)©]l
£:5}= 525 (Chlorophyceae) 0|t} A ] QF2- ko & & L}
THFolil Q& A4E 2a4 YolAHA HAsHA 24
o AlEA| 9 ofeff F2o)| 4] 7FA]E Wk (Lee, 2008). 27]= &
5 10-40 cm7HA] A7stal A1 52 1-5 emo] ] -2 vk A
Qbof| Hxsh= F o8 7t e ehgto|ut thE sl 270 A,
2} Sof| Hzkslo] Aolrbr] = SHH(Kim et al., 2013b). 1)
Foll= 2 9 Ho| gefo] 2H2F 652.0 mg%, 17.2 mg%= 4
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0 Y A AR 20 =R b ghrElo] 9
™ % wol FHE|o] §lo H
ehglo] o3t A% 7154 2317} gieks] 7= s folct
(Lim, 2006). T}e} 7} 2+ =E3} 8F7]= dimethylsulfideo]] ]
stlo|n, S22 -a9}-b 2of| el 7H2 El 52 E7HA] A4
£ 7HA 2L QItH(Lim, 2006). FAH7HA] E2tatefof thgh At
L DPPH 2}t]ZF 27 %(Kim et al., 2006), 3311 H4J(Lim,
2006), ufot A 9 A RkAE 2/ of] T A-H(Lee et al., 2004)
Fol Harw]o] glovt, thefeh ahakal gy 9l Ae] 7]/l o
gF A= wugh Argoloh wheba] 2 A-to A= Rt E
S, olehE, WEES iR ARESte] 2EES A x5t
Akt e, FEY 9 A 2 S-S SAs] 75484
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F, OJoRE 2|2 0] B8 THs A4S vl A sttt
ERTET

AERERPYC

2 Aol A AR EERN(E. compressa)= Aol Al
2022 4ol AHF7E A& EuFebAlF(Jeju, Korea)o A -
oto] B2= E= pAst 23 @ES AAT v A
Azx3E 3 HAE E2471(FM700SS; Hanil, Seoul, Korea)=
wafste] AR T W FEE Ao ARSI At
s} gl AeE|2AdS =4317] $I5te] Folin-Ciocalteu’s reagent,
gallic acid, quercetin, 2,2'-azino-bis (3-ethylbenzothiazoline-
6-sulfonic acid) diammonium salt (ABTS), vitamin C, N-[3(2-
furyl)acryloyl]-Leu-Gly-Pro-Ala, alcohol dehydrogenase
(ADH), aldehyde dehydrogenase (ALDH), B-nicotinamide
adenine dinucleotide (B-NAD), captopril %! B-secretase
(BACEI) assay kit 5= Sigma-Aldrich Co. (St. Louis, MO,
USA)IA] elsto] ALt G de 243 2451 9]
St Angiotensin converting enzyme (ACE) inhibition potential
evaluation kit= Dojindo Laboratories Co. (Kumamoto, Ja-
pan)ell | l3to] ALGBHILE. 1 o] ME Ao 243 5
T A9 FIstol AHgSH9I
gAm === Mx

bkl 2552 Kim et al. (2023)9] W ol whet 3712] &
) (Z54=, 70% ethanol, 80% methanol)& AME-3l0] &S
242} Azt SRS SO AFE T FEL U 50
goll SFE5 A& tiH] 20819 & Z7tste] ALtE71Ee 7
(autoclave; ac-11; Jeiotech, Daejon, Korea) 121°Col| A 3A|7F
F97Hd F23 F S0CAM 24A17H 59 FE5H9ck 716
oS ARE-SF 222 70% ethanola}+ 80% methanolS 5 81
B ARESto] A& 50 goll ZF &8 E A& thH] 2081 9] &
2 F7Fsto] 50°Cell A 24A17F 52t Uukg2 71l % 7] (shak-
ing incubator; KMC-8480SR-L; Vision Scientific Co., Dae-

upAo} - 794 - e

=i

jon, Korea) 120 rpmojlA] F=Z&35}3ict. ZF S 2 223t e
Aule 28-S PAE D] 7] (Centrifuge; SUPRA 30K; Hanil,
Inchun, Korea)oll Al 94E2](1,800 g, 30+)5}0] AH5-4-2 of
IFA|(No. 1; Whatman, Maidstone, UK)2 o]2}3F & 53}
o] =771 %(Freeze Dryer; LP08 (XXX); Ilshinbiobase, Yan-
giu, Korea)Zt -0 -20°C Y5110 HkstH A 245 Aol AF
BB e FEEE SHP(G T FE8) &2 DMSO
(EtOH % MeOH F+&-=)= -g3ffsto] Aol Akl

Z Z3|s 2 ERL0|E &2 =X

A $5E2 § E9¥E d 5742 Folin-Denis'
o7k W33t Lee et al. (2020)2] Hhlol] Z5to] asisict.
|=(1 mL)of| 95% oflghZ -8 1 mLe}t 57 S mLE ¥
33151 3 50% Folin-Ciocalteu reagent 0.5 mLE Y1l A

A SR RESAIFATE. ol 7100 5% Na,CO, 1 mLE 715t
A2 Aol A 1A 7 &<t BEG-AIX] - 2d-8 &= A (Optizen
op; KLAB, Seoul, Korea)E ©|-8-3}o] 3H3} 725 nmol| A &%
=5 Ak ol EFHF AL gallic acidE #7=4
B2 ARt A 5o & Ee|ulE S A5l L gallic acid
equivalents (mg GAE/g extract)2 YEF T,

% ZeFEo|= RS Moreno et al. (2000)2] B oF
ZFHFske] ofefjof o] S5t 2k A= 8-4(0.5 mL)]|
1.5 mL, 95% ethanol& =33t t}2 0.1 mL, 10% aluminum
nitrate?} 0.1 mL, 1 M potassium acetateS A} = 713t & &
Fatoict. A eolA] 357k Wk A7) kS Z54 2.8 mLE 7}
sfo] E3at & A 20|A 3087k ESAIZ] F 3 415 nmol
A B xS 27519k Querceting B=E2 2 AR5l &
gk o HyE EE FACRYE F BehiiooE ¢

0 2 SHASIR AL, quercetin equivalents (mg QE/g extract)
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ABTS radical 4752 ABTS" radical decolorization as-
say (Re et al., 1999) W2 o] 8-3l0o] =435} c}. 7.4 mM2)
ABTS®} 2.6 mM potassium persulfate S 55 SF5}0] AL
Qfzzoll A 2447t 59 W5k radicals FAAIX] thE A
3] A Aol ABTS 842 734 nmojl Al 3-3%=7} 1.000+0.030
(mean+SD)7} E|%=& phosphate-buffered saline (pH 7.4)
o= 3|Msto] ARSI &= 50 pLofl ABTS 821 950
uLE F7hsto] ehasol A 1057 BRAIX] £ 734 nmofl A &
FeE =A35k0] AAFA], ABTS* radical scavenging ability
(%)=[(Control.,,—Sample..,)/Control, ] x 100°] &J5}o] g
<= AF=ESHSITE EC, ) (effective concentration):> 50%9] 2}t
ZF 27152 YEH&= 85 = 2 nonlinear regression analy-
sis software (Prism 9; GraphPad, CA, USA)E o|-8-5}o] L5}
%tk EC 2 Wa5 ABTS  2ft]z 2750 Hold 9]
gttt




OFAbA AL Lec etal. 2021)] o2 23819
T} 1 mM NaNO; &9 1 mLof| &% 5X2 Al& | mLE 3
7¥skaL 1710 0.1 N HCI (pH 1.2) 8948 AF&-5}o] Wl-3-8-oH
O] pHE 77} 1.28 273 th3 ¥h3-§-99] £u] & 10 mL=
Skt o]olA] 3T°Col A 1A7F BEGAIA A2 9H-g-8-H-S 7}
ZF 1 mLA Hslal of7]9f 2% AR 5 mLE 3713 oh
Griess A|2F(30% 2AFS. 2 Z+ZF 2 A8 1% sulfanilic acid2}
1% naphthylamineS- 1:12 23 0.5 mLE 7|5F0] 2 &34
70 oha Ao A 15527 HAAF & B E A S AME-5Fo
520 nmell | FHES 2Asto] HEsHs obAES F3ie
k. D27 Griess Ao} 141 5545 0.5 mLE 7Fs}o] 4]
o FUsHA sttt obEAY A 22 AR E 7R
-0 A7FeHA] o2 -] W= et Qieh obEAY 4
7} 84 (%)=[1-(A-C)/B] x 100; (A, 1 mM nitrite 40| A2
£ A7IR 581%; B, | mM nitrite -§-1 9] 385, C, Al 29 &
). EC,, value (mg/mL)= 50%2] oA 47 2448 1}
Ehl= AR 9] fraE e (mg/mL)E e

2= (reducing power)> Lee et al. (2021)¢] HHoz2 =
Astct 2 AlZ-EH(1 mL)oj| 1 mLe] 0.2 M sodium phos-
phate £+ (pH 6.6)T} 1 mL2] 1% (w/v) potassium ferricya-
nide-Z 2} 2 7}sto] 23t -, 50°Co] gF24=20 A 202 F
oF BES-AJF T}, o] WhS-lof 1 mL2] 10% (w/v) trichloroacetic
acid (TCA)E 7Fsto] HHg-& FAIAX 5, A4 E2(1,890 g,
10&)33tt A5 1.5 mLof 1.5 mLe] 57422} 0.3 mL2]
0.1% (w/v) ferric chloride -8-20-& &315}0], 1045 59 Al-2-0]
A AR5, 374 700 nmo| A SFEE S ste] ehelge s
et glon, SdErt =255 Sgo] & AS onjgith
EC,, value (half maximal effective concentration value)= &
e gho] 0.5 ekl Al 29 5 (mymL)2 4|5tk

FRAP (ferric reducing antioxidant power)of| £]$F 212
A2 Benzie and Strain (1996)2] HHL2 AR8-5lo] =43}
t}. 300 mM acetate buffer (pH 3.6), 40 mM HCIlo]) 83}t
mM 2,4,6-tripyridyl-s-triazine ¥ 20 mM FeCls-6H.0Z 2}
10:1:1 (v/v/v)9] vl&= &35lo] FRAP A|9FS A5 tt.
ool A olg] 7}%] =] A|79 0.15 mLe} 3.0 mLe] FRAP
AoFS E3tsto] 37°Coll A 587t FESAIZL ¥ 593 nmefl A &
FEE 24519 FeS0. TH0S EEEAR AR5l &
dgtHhHo 7 A2 F3 A S 2 HE FRAP valve (mM)
£ Absoih e atet 84 749 #5242 ascorbic
acidE AHE-sH3IT}
ADH &4 =%

G2 2559] alcohol dehydrogenase (ADH) 4]
Racker (1950)9] WS oF7F W E sto] vt 2o S48
oh AlEAe] Hkgole =24= 045 mL, 1 M Tris-HCI buffer
(pH 8.8) 0.25 mL, 20 mM NAD"0.1 mL, ethanol 0.1 mL ! A]

= 2

3
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& 50 uLE 37hsto] A2ofA 587t §Hg-A1X1 < ADH (0.16
U/mL) 50 uLE 7}3}1¢, 340 nmof| 4] 10& 52t 30% 7+ 0.
2 F3=E S5k ADH 242 ol o] #A|4H, ADH
activity (%)=[(Sample,,-Sample blank,,)/(Control,,-Con-
trol blank,,,)] x 1009] Slao] S4& AFalic ofu)
F(Control, )= AR HAl 545 7loto] 243 FHES
e 1L, positive control 2 AR8-3F hepos (CHO-APharm.
Co., Seoul, Koreay= k=il 4] 7-¢15t0] o] ufet 2042
SREEREEECE

Z} A|29] aldehyde dehydrogenase (ALDH) €42 Bos-
tian and Betts (1978)2] -8 o7 s}l ofafe} o] =
sttt AlTe] Wkl S5 2.05 mL, 1 M Tris-HCI
buffer (pH 8.8) 300 uL, 3 M KCI 100 pL, AJ& 150 pL, 20
mM NAD" 100 pL, 0.33 M 2-mercaptoethanol 100 pL, 0.1
M acetaldehyde 100 LS E§F6}0] =204 57 vESAIX]
% ALDH (0.5 U/mL) 100 uLE 7}3}9] 340 nmof| A 10& &
ok 30x 7HA SR FF=E SA5H3Ih ALDH 2742 o
9] Al4H4], ALDH activity (%)=[(Sample,, -Sample blank,, )/
(Control,, -Control blank, )] x 100 2J5}o] 24 Al4ks13
o} o] uf th(Control, )& Al B4l %542 7Hstol 274
3t T4 = e 9L, positive control 2 A3 hepos= 2
TEERERPEET
Angiotensin-| T&tg A Mol 2d =3

Angiotensin-converting enzyme (ACE) Al &35 43}
7] 13}l ACE inhibition potential evaluation kit2] ¥ of] w2t
=43} tt. Enzyme working solution enzyme Bol| &5
2 mLE Y510 =91 &, enzyme Aol enzyme BE 1.5 mLE
F915}k0] A\ 231t} Indicator working solution-&- enzyme C
9} coenzyme Bottleol] 22} 57 3 mLE F4loto] =3 &
indicator solutiono] Z+Z} 2.8 mLA& o] =3351o] W&t
96 well plateo] protocolZ w2} blankl ¥ 20]&= S545 20
UL Al RS 7 s 2 20 uLA A 25ttt B wellof] 20
uL9] substrate bufferS 2|t 0] blank2E- A £|3t wello]]
+ enzyme working solution& 20 pL#] # 2|3} 1L blank29]|
= 35520 uLE A3kt 37°C shaking incubatorol 4 60
E7FHEAI7] oF2 E wellol| 200 uL9] indicator working
solution= A 2]5}o] 420l A 1027 HEG-A1 A 450 nmo A &
F 5 =431 ACE A &AL T2 4], ACE inhibitory
aCtiVity (%) = [(Ablﬂnkl-Asa.mple-Asample bla.nk)/ (Abalnkl'Ablankz)] %100
I} o] Akt
BACE 1 Mall &4 =%

7} A 7% 9] BACEI1 (B-secretase) 3 424-2 fluorescence res-
onance energy transfer (FRET)-based B-secretase (BACEI)
assay kit (Sigma-Aldrich)y& AR8-5te] S7g3513ltt. dub#]Ql
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3242 black 96-microwell plate?] fluorescent assay buf-
fer (78-X pL, 50 mM sodium acetate, pH 4.5), BACE1 sub-
strate (20 pL, 50 uM MOCAc-SEVNLDAEFRK(Dnp)RR),
A|Z8ol (X uL) 9 BACEI &4(2 pL, 0.3 unit/uL)E <=At}
2 37teto] Eet 3 37°Coll A 2417 BEG-A1X] ThE- micro-
plate reader (Infinte F200; Tecan, Ménne dorf, Switzerland)
£ ARE-5to] Ex 320/Em 405 nmof| A @37 =5 S45k3ich
BACE1 €4 9] A3l A==t} 4], BACEI inhibitory activ-
ity (%)=[1-(SF/CF)] 1003} 2+0] AM&a}9ITh(SF, A& 27
so] G7E; CF, Al F7H70] 397w)

SAXE

A% A= SPSS 22.0 package program (SPSS Inc., Chi-
cago, IL, USA)C. 2 FAA 2| slo] 33] 573t ¢ho] Hat £
FUAE R AT 2 A7 7H] o4 A4S kA
(ANOVA)Z 3t & P<0.05 5520l 4] Duncan’s multiple range
testo]] W} A 5ko] Al 7F 2% Ao 5 HFSH

7 2 D3

gam FE229 3 S2Hs R SAEL0/E ofF

5150}7] 9 0}04 70% EtOH 80% MeOH El ?%—’,\——‘2— =48
o2 ARgalo] Zizke] e 228G Alzalolc). Wain
o 2229) & 27 7Rz Table 10] tephct. Wty
o) 2 ol FE 9| 2L BIOHE A3 FHEL 955%
MeOHS ARE8E Aol &= 10.52%, G5 ARESE 12319
2227014 25.67%% ety 2 Sujo] the P
=250 Tg— v s €4>>MeOH >EtOH =& &2
2 580] 22 A02 IRIFS
) 22850 $ Bl @ SehuieoS g
43 A3}+= Table 14 2t} EtOHS 8= ARE-3F ?%
=9 & E9s 2 20.76 mg GAE/g, MeOH F+&&2
28.41 mg GAE/g, E# 2250 2417 mg GAE/gO.2 a1l
E)o] MeOH > ¥€4>>EtOH 0.2 & Z2|u& shefo] =7

HUA - 18

+

Urebgth Kim at al. (2015)9] Thofst = 270] 2w
Aol w2 v gol, kel Wl H7F 4 FEE0
mg/g, 8.68 mg/g, 6.44 mg/g O 2 UERG L, ofehe 255
7} 37.33 mg/g, 16.61 mg/g, 12.43 mg/g & 51301 2lo] of
BE 2250 g5 FEEET =2 Edls S UEh
o], & A Aol tha: Apo7} Gl A o7 =l QME}

g, W 2529 & EEkolE TS 54
3t A3y}, EtOH F&&2 2.55 mg QE/g, MeOH F&&
2 3.71 mg QE/g, 8¢ 552 18.59 mg QE/go = d4
>MeOH>EtOH 252 £0 2 % Zath o] =2 §hg-35)al
o= Ao FelE|girh Ahn et al. (2010)2] H25F 7E(Y
Ztahe, vpthaE =, 7t 5)9] MeOH 559 £ Stk 0]
© 3RS 243 A3t 2.70-5.04 mg/g7}t FHeElo] gtk B

stom, Park etal. (2022)9] H7}o] ZabH o] FHpe

oo wh& 2po|7F 4] QFrkar Haskglet E}EW =

O] T Ed)ullis W Eehi o] = ok AR O B, AF Al

71, A A, FE80 9 FSUH ol sk} 24 7o &
]

off

o

n ANl

rlO ~ ol
0
[@))

L
S

O:

o] 7} WA= A o & AZFE Ch(Park et al., 2022).
SEICTES DRV
] 25500 $E 8 1S st DS ey

Table 1. Comparison of the extraction yields, total polyphenolic
and flavonoid contents of various solvent extracts from Entero-
morpha compressa

Total polyphenolic Total flavonoid

Sample Yield (%) content content
(mg GAE/g)' (mg QE/gy?
EtOH extract 9.55 20.76+2.46°34 2.55+1.13°
MeOH extract  10.52 28.4114.34%° 3.71+0.45°
Water extract  25.67 24.17+3.532 18.59+2.16°

IGAE, Gallic acid equivalent mg/g. >QE, Quercetin equivalent
mg/g. *Value are mean+SD (n=3). “Means with different letters in
a column are significantly different at P<0.05 by Duncan's multiple
range test.

Table 2. Antioxidant activities of Enteromorpha compressa extract with various solvents

Sample ABTS (EC,,, mg/mL)’ NSA (EC,,, mg/mL)’ Reducing power (EC,.,, mg/mL)? FRAP value (mM)
EtOH extract 8.99+0.25034 16.50£0.59° 2.98+0.22° 0.1240.00°
MeOH extract 11.2940.60° 25.23+2.062 2.81+0.07° 0.12+0.00°
Water extract 12.4441.19° ND 9.13+0.25° 0.06+0.00°
Ascorbic acid 0.12+0.00° 0.51+0.00° 0.01+0.00° 12.62+0.182

'EC,, values for radical scavenging and nitrite scavenging activities are expressed as the effective concentration at which 50% of ABTS
radicals and nitrites are scabenged. *EC,  value for reducing power is expressed as the effective concentration at which the absorbance is 0.5.
3Values are mean+SD (n=3). “Means with different letters in a column are significantly different at P<0.05 by Duncan's multiple range test.

ABTS, 2,2"-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt; NSA, Nitrite scavenging activity; FRAP, Ferric reducing

antioxidant power; ND, Not detected.
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Fig. 1. Effects of concentration of fermented Enteromorpha compressa on the ADH activity (A) and ALDH activity (B) Hepos (2-fold di-
luted) was used as a positive control. ADH, Alcohol dehydrogenase; ALDH, Aldehyde dehydrogenase. Values are mean+SD (n=3).

EO] ABTS 2tt|Z &7, oFdANd 475, 3Hele] 2 FRAP
£ 5743 A3HE Table 20f YR QITH Ao =559
ABTS #ttjz 2AZA(EC, )& 545 23} EtOH 552
8.99 mg/mL, MeOH FZE-2 1129 mg/mL, 84 FE52
12.44 mg/mL = e g2tate o] ABTS eht]zd A2
L EtOH>MeOH> ¥4 £0 2 =0 7 o 2 3lolx9r). Lee
and Kim (2019)2] %7} EtOH #&59] aHilslol| ot ol
oA 100 pg/mL “5=ol| 4] 54.57%2] ABTS ett]z 478
< HI18}3AL, Kim et al. (2015)9] Zej, tish & x| Zo] =%
B2 et ol FEEOIA BT 99% o) =2 A"
3E et 919] AtAtet BlastlS o Hatate <]
ABTS 2]z 24842 3| 257 FollAl W2 Hol| &3h= A
07 SRIE| Q). FA ] =559 nitrite 2AZA(EC, )=
243t A3}, BtOH £%5-2 16.50 mg/mL, MeOH &5
2525 mg/mLo|glou, d4= FEEolM= AEEA &t
positive control?] ascorbic acid (EC_, 0.51 mg/mL)e]| B35}
e S22 oF 1/409] W& E4S UEh Gl E2 35
T 2T FEES WIOR b A75S S4% Aln
etal. (2011)2] A-FZ 3o w2 vfyo], Qlufel, Fatule 9
vithE e 7b7) = 100 pg/mLojlA] 68.34-73.05%= UrEt
wom 2 AtollA] gl WAt o] oAby 450 4
ek} afol= A7 9] FiF. AF A7, 28l B 2
Zpolof| 7]R1ek= A 0. & A ztETt.

g, 7t &8l ol w2 gt ute 2559 FUE(EC, ) S
B35 A3}, BtOH &5 2.98 mg/mL, MeOH F+&&2
2.81 mg/mL, 9= FE5-2 9.13 mg/mLE gHl=gich ¥zt
atef 2] EtOH 9 MeOH +&52] 3HI2(EC, )2 FAFH.S.
U 94 2559] BC, 7+ EtOH 9 MeOH %29 H|s}
o oF 3uf =& Ao & Yedth Kim at al. (2015)2] AF+2
Tt WEHW 1029 |25 F2E(1 mgmL)2 FYge o

i
3

o F==0A 0.010-0.876 HLE e AL, ofg
=9 A 0.060-1.7102] 915 Uetlo] G =5
3l oS FEEoA B o] =2 AS I
= 919 ALt FARSHA EtOH 9 MeOH +&=°] 94
SR =2 S Uetlsith daue 2552 FRAP
value £-4]0] A EtOH 2 MeOH 552 0.12 mM& 52gt
e 2o, 94 2252 0.06 mME oF 1724 718F v
AS 2 S T, ok WAt F+5-59] FRAP value= &
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o] U31E FolleS Elstr] flsto] 72t === ADH ¥
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Fig. 2. ACE inhibitory activities of EtOH, MeOH extracts (A), and
water extract (B) from Enteromorpha compressa. Captopril was
used as a positive control. The results were determined at the final
concentration of the above, respectively. ACE, Angiotensin con-
verting enzyme. Values are mean+SD (n=3).

o A ADH 20 153%, 5 mg/mLol| 4] ALDH &40] 164%
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2 Eollet SFHalas0] Qs AR AZtE, datut
Eu2 SFela 2NEA AES 7Hs 0l =S AR A
k.
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Aol d 2] Faz o] Q= $FA] 2 Hll4l %A 4x(angiotensin
converting enzyme, ACE)= 341301 o1z @ gl Allo] Tk
& Actslo] A 2 kx| L HIANIR AFHA| 7|0 o] 2 A A
A QA= AHA O R FS 453k A4 &
EAHEY EHE ST AAgS S7HAA AYS A
SA7]1= A4S S (Hong et al., 2006). ‘F2Hg] 559
ACE Asfi&d& 743 23k(Fig. 2), EtOH &2 A&
A(IC, ) 5.33 pg/mL, MeOH FZ5-8 1.40 pg/mlL, I 3
252 474770 pg/mLE FR1E]o] MeOH>EtOH>>Y 4= 3=
25 202 ACE AjgHo] =& Aoz Uehytth Cho et
al. (2011)9] ¢A+tof| w2 =2 70] AUF<l iAol ofgh
H B FE=(1 mg/mL)9] ACE Asi@-do] 242} 49.7% 3
5.9%% UFEFITE Cha et al. (2006)2] 259} Z4h2 5 225
o] Fu gt A ATt MEH YWtH o7 AxF7Ib T w2
FUEG A YeH L, 7P =2 AsEdS B £
9] MeOH F=Z5-2 200 pg/mLol| 4] 86.59%%F WEfRIc). whet
A d e ookt 527 9 ARFe vt s w2 1

oL v R oo

140 STA-200 IC5 = 31.13 pg/mL
[ [ EtOHICg =0.17 pg/mbL

120 =3 MeOH ICgy = 0.25 pg/ml
Il Water IC5p = 0.36 ng/mL

BACEH1 inhibition activity (%)
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Fig. 3. BACEI inhibitory activities of various solvent extract from
Enteromorpha compressa. STA-200 (H-Lys-Thr-Glu-Glu-Ile-Ser-
Glu-Val-Asn-Sta-Val-Ala-Glu-Phe-OH; final concentration at 200
uM) was used as a positive control. The results were determined
at the final concentration of the above, respectively. BACEI,
[-secretase. Values are mean+SD (n=3).

e Asfiddol YaEof e Aoz SlEgich
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2 EtOH>MeOH> g 55 +0% &2 Ao 4=
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