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The seaweed Hizikia fusiformis is rich in protein, carbohydrates, vitamins, and minerals. This study investigated
the antioxidant and physiological activities of H. fusiformis extracts prepared with 70% ethanol, 80% methanol,
or distilled water. The extraction yields of these various solvent extracts were as follows: ethanol extract, 15.26%;
methanol extract, 17.95%; and water extract, 45.62%. The methanol extract showed the highest total polyphenol
content (24.06 mg GAE/g), but total flavonoid content was similar in all extracts. ABTS (2,2'-Azino-bis(3-ethylben-
zothiazoline-6-sulfonic acid)) radical scavenging activity was highest in the ethanol extract (IC,: 0.90 mg/mL), while
the methanol extract exhibited the strongest DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scavenging activity (IC,:
8.09 mg/mL), reducing power (EC,: 0.40 mg/mL), and ferric reducing antioxidant power (0.28 mM). By contrast,
tyrosinase and o-glucosidase inhibitory activities were higher in the ethanol extract than in the other extracts. The
high BACE1 (B-secretase) inhibitory activity was observed in the ethanol extract (IC,: 1.03 mg/mL). These results
indicate that H. fusiformis ethanol extracts may be useful for their antioxidant and functional properties in food and

pharmaceutical materials.
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Aehe] mA|Boh BB QI3 T 0 Gt Al AR
WSIE Qlstol DAY, Pe, 1A RZ, HET L e A
359 oAb S 2 S| F71sHe 24 Uk &
3] 1% QY F7h2 QIS 1T ot U o 52 o
Wak7] glol A% AGH ABS TUSHe Aulxpgo] 2 %
o2 Z7ks}an glek. ofel| wek, 217} AL 913k Tard 1%
T1SHAE B OJORE Aol TRt 2Hlo] ot WAl WS,
A 9 SRR eSS T A s
Ao tek B A7k 28] =3 9eRCho and Cho,

2010; Lee et al., 2016; 2020a). o] &]5F Ay e]ZA &2 o 33t
Ao it SAMYERHE Wol o]FojA =g I A

TS Ao 2 e To= Qlste] AT A=l &
‘e AR 2 =51 QIt(Byun and Kim, 2005;
Lee, 2011). s A =-2 S/ 820l vlsto] o] tiAtabdt
S5 S A oR st gt AYEEEs 7RI
e AR HARh I ¥ o=, s, S v
=5 Hdt e el s HAREE S Het o
T7F AR o] ghom, e ol ut A FyE &
2 27 71578 Al 3 QJofE A= A= AL )lth(Kwon
and Youn, 2017). S| ¢z Sl e 27 gt 7164
=8-S I e A o= SIE o] A5, S 9l oo
A A 919t 787 A F SR H7hE| AL lth(Lee et
al., 2017). (Hizikia fusiformis)2 227 HAHEI o] 48}
FH= A5 2712 A 20-100 cm7HA] 4she thad

*Corresponding author: Tel: +82. 63.469. 1824 Fax: +82. 63.469. 7448

E-mail address: kimyt@kunsan.ac.kr
the Creative Commons Attribution Non-Commercial Licens

S (http://creativecommons.org/licenses/by-nc/3.0/) which permits

unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

This is an Open Access article distributed under the terms of

Copyright © 2020 The Korean Society of Fisheries and Aquatic Science

886

https://doi.org/10.5657/KFAS.2020.0886
Korean J Fish Aquat Sci 53(6), 886-893, December 2020
Received 15 October 2020; Revised 10 November 2020; Accepted 25 November 2020

AR AS: ol AX| (A, HeAL), 28 e (@)

pISSN:0374-8111, elSSN:2287-8815



=
2

sl frolth =& ofAlo} sfiQtoll A gho] Fastar glom, 3t
ol A= A sliet W A FIeof| A wro] A AlSkAL QlTt. gh=of| A
o] & MAteES 2010 21,133E; 2019 33477202 2|
A, A A gk glol e A%l 3gat #E3bE AV s 5
3l A7t OoF 2-4HE A &= AAbSEAL Qlom, ATFAIE, ook U
SR & ThSE Eofoll A W2 A7 ZdE AL Sl sl 2R
o]th(Lee et al., 2020a; Statistics Korea, 2020). UHt& o2 &
& 2743 g A Eo] glon, S, Hel A4l
ofu]i=AK(glutamic acid 2 aspartic acid)@} Alo|d3 2 2,
A, et 22 5714, vE Fo] TR AlFo s duEA
QIth(Lee et al., 2016). |-, 52 gHAFS} @ vK(Siriwardhana
et al., 2003; Kim et al., 2013), &4 £7KKim et al., 1994),
4% A Kwon et al., 2015) 9 Q17F ]2 M Qo2 BT
A THCui et al,, 2019) 59| 7]54 &} 9k B e o] 9
O}, e, thAJag, B Fofl Hlsl Ao thef/do] 53
qhofuet Ae|e g4 B 9 7k A T A o v
]k A1 A o] tH(Cui et al., 2019). whebA] £ &I Lo A= s % t}
FR7FSEsk Wy S 9 A a4t Vs
A AR Fol A2 754 2L i Y55 gistol £
S ollEhE A ek S = AR Slo] £ FEEY -8
A0 85 S 9 ekt e o AL FEl =8
o] S FrEsto] & FEE Y st E Ae)7]s A7)
o] 7| 2At 7 2 Al5skala) sheich

g o

B A of| AMS-H 5(Hizikia fusiformis)S $HeARC 2 2
o AL FATAAYAA FYted, Hastel Burge=
So] 228 Azol ALgSHgich SRRy 9 Aela e
A317] $15}e] Folin-Ciocalteu’s reagent, gallic acid, quercetin,
2,2-diphenyl-1-picrylhydrazyl (DPPH), 2,2'-azino-bis(3-eth-
ylbenzothiazoline-6-sulfonic acid) diammonium salt (ABTS),
2,2-diphenyl-1-picrylhydrazyl, vitamin C, mushroom tyrosi-
nase, 3,4-dihydroxy-L-phenylalamine (L-DOPA), kojic acid,
angiotensin I-converting enzyme (ACE), hippuryl-his-leu
(HHL) acetate salt, captopril, acetylcholinesterase (AChE),
acetylthiocholine iodide (ATC), 5,5 -dithio-bis-2-nitrobenzoic
acid (DTNB) 52 Sigma-Aldrich Co.(St. Louis, MO, USA)
o] A F-¢)5lo] AFE-51I T yeast a-glucosidase, p-nitrophenol-
a-glucopyranosides= Wako Chemical Co. (Kanagawa, Japan)
ol TeJ5tel AHgahsich. 7 ue] BE A|ope 1A EF A
oS FIstol AHgISI
g FE=9 Mx

e

£S5 E47](FM700SS, Hanil, Seoul, Korea) & 57|
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ook
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CERLL % 887

B3t & 371A] |1l (FF<, 70% ethanol, 80% methanol)E
Agsto] 2210] % 2R ARSI SRS S0 4
S5t 252 5 50 gt 7<= 200 mLE v]d Hof Yol 37
7 Bol/IA| SHEE A W 5, 239k FB4A(SA-CIP-
S30-200, Ilshin autoclave, Daejeon, Korea)E ©]-8-3}o] 300
MPa<] ¢tg| o & 3A7F F9F Asfstqict. 219F F4o] T
A BE 32 flasko] Y11 574300 mLE ] F7}ske] 100°C
oflA 3AZE B &3 7] SHE ARRE 5 70%
ethanol®} 80% methanolS % guj& 717} A}8-510] A&
50 goll 7t =8 E Al = tin] 208 9] QFO.& 7}sto] 25°C
o) A 2417k %5t shaking incubator (120 rpm)of| A 2313
o 2t R 253 X FEEES o1 & o HE 345}
itk Qloldl ko] 2B EES Aol 5E9 L, FAALH F
of -20°C Yz Lol BystH A ZHE Aol A&kt
ME 53

7y FEE9 MxEx= MIAJC801, Color Techno System
Co., Ltd., Tokyo, Japan)E AH&-5to] L (), a (M%) 9 b
(@Am)ge Z4steih A2 9 35 wastel 245 5 1
Btk Ut SITh S4 Al AR 3wl At (calibration
plate)> Lg}o] 96.5, agk-2 -0.13, bz -0.050] %t}

Total polyphenol % Total flavonoid &% &3
% 3229 ¥ E9s T 5742 Folin-Denis & oF
w3 Shetty ctal. (1995)0] Wio] Z3}o] =43t gich. 2t
(1 mL)o] 95% o&hE 9] | mLo} $74 5 mLE
315t 3 50% Folin-Ciocalteu reagent 0.5 mLE g1 A-2-0]
A SEZE RS A FATE 037]0) 5% Na,CO, &9 1 mLE 713t
T AL2-hol A 147 59k ¥HgA17] Bt e A Optizen
Pop, KLAB, Seoul, Korea)E ©]-8-3}0] IH4} 725 nmol| A 5%

>

rfo

=2 SASH olnf #EHFIAIL gallic acidE #E=2
2 ARgsto] FUT o R AE B & EeHE e
2 Zilstolet.

F ZefH o) §=F2 Moreno et al. (2000)2] WS oF
ZF g sto] ofg e} o] ST 2 A= -§-24(0.5 mL)9]|
1.5 mL, 95% ole-&5 283t tha 0.1 mL, 10% aluminum
nitrate?} 0.1 mL, 1 M potassium acetateS 2} 2 7}5}o] &
et & Aol A 387 BESAIX] the 5745 2.8 mLE 7tst
o 3t & Ao A 307t BEEAIX] F 5 415 nmof| A

[
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=S SS9 Querceting FFEAUR AHg3le] 5
FYNOR AYE BE FHORRE F Hehuio|S Y

ABTS [2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
diammonium salt, Sigma-Aldrich Co., St. Louis, MO, USA]
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radical 2752 ABTS' radical decolorization assay (Re et
al., 1999) WS o]&3lo] 24359t} 7.4 mMo] ABTS9}
2.6 mM potassium persulfates 55 E3lolo] AL-¢fAof
A 24417t FRt BA|5Ee] radical B/d A% thE A A3
ABTS 898 734 nmol| ] &34 7} 1.00040.030 (mean+SD)
7} ¥] == phosphate-buffered saline (pH 7.4) 2.2 3] 43} A}
&35t 5% 50 pLofl ABTS -89 950 pLE 7kste] oF
20l A 1027 HEGAIZ] 3 734 nmojlA] FHE=E 545t
Al4H~], ABTS' radical scavenging ability(%)=[(Control , —
Sample,,)/Control ] X 10001 o|ste] & AREsIGITh
IC,, value (mg/mL)= 50%2] ABTS" radical 2~ &/d-2 e}
b |20 5 (mgml)E 4 olshct.

DPPH 2iCizt A7&y =5

A= APR] S 45k fleke] Are el
DPPHE AR&3t eit)zd 2A24] 9] 572 Blois (1958)9]
WS Tha 543t Lee et al. (2017)2] W ol whet 243511
o} Z+ A|&(1.5 mL)of| 32| 0.4 mM DPPH radical etha-
nolic solution (1.5 mL)¥} &3}}aL, 37°Col|A] 3027t WhS-A]
70 %, 3 516 nmol| 4| S =5 574 5H3ith. DPPH 2tz
2AEA L ofgf o] AL, DPPH radical scavenging ability
(%)=[(Control.-Sample, .)/Control, -] x 100¢] 2|ato] &g
& AHE3E9 20, IC, value (mg/mL)+= 50%2] DPPH 472
& Hehd= A9 s E(mg/mL)2 4 ofst3iet. o, ti=
T-=(Control, = Al &8 thil & o] 25 7isto] ST
SFEE HEH I

512 =X

.I
— =1 O

23 (reducing power) Oyaizu et al. (1988)2] WIS &
B 2=A3) Lee etal. (2020b)2] W 0 & = A5t} 7F A 28
(1 mL)oll 1 mL2] 0.2 M sodium phosphate £+ (pH 6.6)
I} 1 mL9] 1% (w/v) potassium ferricyanideS 2| 2 7}5}¢]
kgt %, 50°Ce] 2o 4] 208 FRt HRSAIF L o] ¥E
S-olof] 1 mLe] 10% (w/v) trichloroacetic acid (TCA)E 7}3}
of Wh3-2 AAIAIZ F, f4i2](1,890 g 10:2)5k31t. 43
o 1.5 mLo| 1.5 mLe] 25229} 0.3 mL] 0.1% (w/v) ferric
chloride -8-91-2 &3tsto], 1042 5t A0 A F A5k &, 2}
700 nmof| A FFEE SHste] g oz yehfglon, &
FE7hwees 2ol T AE vttt EC, value:= &
iz gho] 0.5% tehhiz A=) 5 E(mgmL)2 B olsc.

FRAP value &%

FRAP (Ferric reducing antioxidant power)o]| 2|gt g =
AJ-2- Benzie and Strain (1996)2] W2 AR8-510] 23T
300 mM acetate buffer (pH 3.6), 40 mM HCloj| €-3}i$t 10 mM
TPTZ (2,4,6-tripyridyl-s-triazine) %! 20 mM FeCl, 6H,0&
717} 10:1:1 (viviv)e] Bl& 2 23tsto] FRAP A|oks Al %5}

At oJolA ofg] 71A] o] AJE 0.15 mLe} 3.0 mL2)
FRAP A} Z3}ate] 37°ColA] 527 H-3-A171 5 593 nm
oA FFEE STt FeSO, TH0E =24 E A
sto] FUSH o R PO 3w AR O 2 HE FRAP valve

Zy A 2809 tyrosinase A3 &/d-2 lida et al. (1995)2] vF
WS thas A sto] thaat 2ol £748Hlth. 300 Lo Al =8
o2 900 uL 2] mushroom tyrosinase (50 Unit/mL)®} 1.5 mL
2] 50 mM Phosphate buffer (pH6.8)2 &£35}0] 41204 30
Bt A A 9he-& AAIgE S, 300 uLe] 10 mM 3,4-dihy-
droxy-L-phenylalamine (L-DOPA) £-9-& 7}3}0f, 14} 475
nmoflA| 205 Ft 15 7HA 02 YA == dopachrome?] &
FEE HUEFSIHA S5tk Tyrosinase #32/d(%)
< th& 4], Tyrosinase inhibitory activity (%)=[(Control,,-
Sample,.)/Control, ] X 100-& 550 A4bstelrt. o] 7]A] of
27(Control, = A2 T4l & 0] 258 7}atol 25§
=& olulatecl.
a—Glucosidase XMafigd &3

7} Al 29] a-glucosidase #3232 Watanabe et al. (1997)
9] chromogenic assayH ol wz} p-nitrophenol glucosideE
o] g3l =43}k Yeast a-glucosidaseS HH-8-94(100
mM phosphate buffer, pH 7.0, 0.2% bovine serum albumin
2 0.02% NaN,)ol| ¢ 0.7 UmLE A 23}o] AAEHOR
ARS8 AL, 71748902 p-nitrophenyl-a-glucopyranoside (5
mM)S 525 H ool olx] Axelch ML Hag
o} 100 uLo}F A &8N 20 uL=E wello]] 231 =3}5}k0] 405 nm
oflA FF=(time zero)E S5kt A-2olA 577t incu-
bationgt Tk, 71482 100 pLE 7kske] A-&ollA 5&1t
incubationt ¥ FHEE 24510l Z71E FHE WS 7
Abskgict. ofuff A3 9] 22 2= o-glucosidase A=
&2l acarobose S AME-SHATE AT A e v
4], a-Glucosidase inhibitory activity (%)=[1-(Sample, /Con-
trol, )] X 1009]] w2} AFE3F31 0.1, control:> Al & 371t
of ke wsh kS vheb i,

BACE1 (3—Secretase) Maig&d &X

o

Z} A2 2] BACEI (B-Secretase) A 4842 Lee (2017)] v
Hell whek S4solnt & Aol AHEgt BACEL S48 Lee
(2017)] ®rgel whet FARE aaE AREsHAL, 71E(MO-
CAc-SEVNLDAEFRK(Dnp)RR)2 Peptron Co. (Daejeon,
Korea)oll A @/d B “gAIsto] ARg-sHith. ARbA Q1 Al si2HA
< black 96-microwell plateof| 0.1 M sodium acetate buffer
(pH 4.0) 225 uL, BACE1 10 uL 2 7} A|& 10 uLE AT
2 Hrlelar & &gkl 37°Cof| 4] 3047t preincubation=- 3t
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2, 0.5 mM substrate 5 pLE 3 7}5}o] 37°Coll A 1587 &
4 Vg2 A A w2 718 H7kR ARMEAL &
22 microplate reader (Infinte F200, Tecan, Ménnedorf,
Switzerland)E A3} Ex 328/Em 393 nmof|A A& 02
YRS 2ot0] 27USHES AR tE RS
A& 41 0.1 M sodium acetate buffer (pH 4.0) 10 pLE 7}5}
o] Z4alg o, Aa2de] AL the 4, BACE! inhibi-
tory activity(%)=[100-(SV/CV)] x 100z} Zro] A=}t
SV, A& 2Af810] 27]MHSE; OV, fj270] 27| eSS,

SAz

A% A= SPSS 22.0 package program (SPSS Inc., Chi-
cago, IL, USA) S & FA A 2] sto] 33] 43t 4he] Hal+i
ZRAR el 7+ A2 7o) el A BARA
(ANOVA)Z 3t & P<0.05 4>%°] 4] Duncan’s multiple range
tostol] wte} EA510] A2 7+ §-012 x| 2 AZ e,

=2 " o

7154 e o 2S5 9 )
=i

&lo] 70% EtOH, 80% MeOH 2
B E ARGt 247 & FEES ARSI
EtOH % MeOHE 5% 82 ARE-T wofli= 204 244
7t 591 shaking incubatorol| A & 282 A xslg ot &
FrE FE2T Aode FE22Y &5 SHAII7] st
208 FEXNA £ FEES AESGIT 44y £ ==
59 & 9 M= 4 Ailk= Table 13} 2ot EtOHE AR
FEEY 52 11.40%, MeOHE A3 749-9] =&
17.95%, 2545 AF83E 21190 222 A0 A%= 45.62%

25 FEEY ree vlustd =

1o

(o)

Ho o

olN

o
it

oI T =2
ERytTt ZF Sufof WE £ &5
ZH4> 80% MeOH> 70% EtOH §1ff =02 & &
ol B AR veyton, 58] 2 SR
FEYY Bt o 250 A FE= 9
Ao ZRIEql}. o]2fgt A= Kwon and

Youn (2015)2] FZuHHof 12 % 2280 e} A3 7
ke wolid), & Agdo] Wol ubael S a3

BoRt 8354 ghole choket B S0] 2T HoE 5

o

=
=

3}

3

"
oZ,

2] 24 889

ol 223} A|aute) Mg o g Qs §uljEo] Ali ko= 47
Solto2A 7|2 BAE| §Eo| F718 Bt ozt A
28 BAE §550) $:80] 24 Uehhs 2oz Yz
(Kwon and Youn, 2015).

Az FE s EE 4
3, WES Uefi L (lightness)gte]
47002 714 W& 2+ UErg o}, MeOH
T FEEs T YW 76572 2 S Bilen,
2} 27 bl {12l # 7l 2pol & HATHP<0.05). AA =S 1
ElUl+= a (redness) @S EtOH =&&0] 17.02% 714 =951,
MeOH %% 20| 4483 714 Whoieh, 8 SES Lelil b

© ZYQF 2B ZZTo| 45698 71AF LI

(yellowness)gt 2318 S5 55
= =11 0O

S}, EtOH ¥ MeOH F#E&-2 57.01 9 58912 =2 4
eI Lee et al. (2016)2 Z-257-2] 5o Chlorophyll
A&C, B-carotene 2! fucoxanthin 5 o2} MAso] thef S
wo] glo] 7hE A e] A] £ Mol §EH Tl Harskglal,
Kwon and Youn (2015)> =& t}2 & F5E59 A&
2 Sl Abol7k ol Hurskgich whebA], & 5 Al

A

N T aE=

§ofol wte} o hfwlof gl Thok

ol ==

[e} =T =

SHAA A g AR 85 f-5 D 85 Aolof
whe} 2} $220) Al Aol aFS 1] A0 Az,
£ FZE29 Total polyphenol % Total flavonoid
st 2
oo = 1

EFEEARA FE SWE Gt X FEEEY 5 1
vlE A U F St eo|E e 7Y% 23k Table 2
o ehUiglch B8 70% EtOHE 3531 & 3250 & 27

Tl $HEL 13.04 mg GAE/go]| 1, 80% MeOH & 252

2 JOFREA E 22T O

24.06 mg GAE/g, 211 57+ £ 55 691 mg GAE/
g2 HIEGLh 5, ¥ 3229 Zejuli Fke McOH>

EtOH> $-57- 55 £ 0 & Zejvls g=Fo| A vetyrh
Lee (2013):= % ogtd 3259 S0z T2 46.59 mg/
g & Bk, Kim et al. (2015)2 £9] oghe 2282
19.89 mg/g, G4 FEE2 1644 mg/gO 2 W lale] B oL
oA 5% & &5 E9luls Tt vha Aot = A
O 72 Uepyitt. o]2fgt Ak atol= £ A3 A7, A4, 5
< W 9 8l ol whet ohas Zpol7h iAlshs A o2 A7t
gt gh, 7Hg Sofjol| whet &9 & 259 F ot

Table 1. Comparison of the extraction yields and color values of various solvent extracts from Hizikia fusiformis

Yield Color value
Sample 0 .

(%) Lightness (L) Redness (a) Yellowness (b)
70% EtOH extract 11.40 47.00£0.17¢12 17.02+0.05° 57.010.05°
80% MeOH extract 17.95 71.48+0.20° 4.48+0.08° 58.9110.042
Water extract 45.62 76.57+0.062 10.62+0.05° 45.69+0.06°

"Value are mean£SD (n=3). 2Means with different letters in a column are significantly different at P<0.05 by Duncan's multiple range test.
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Fig 1. ABTS (A) and DPPH radical scavenging activities (B) of
various solvent extracts from Hizikia fusiformis. ABTS, 2,2'-azi-
no-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt;
DPPH, 2,2-diphenyl-1-picrylhydrazyl.

o) §HEL 7.99-843 mg QE/gO. & 5 58 A% A 258
ool 02 % Heprieo| = ghape] 50140l Mol 7} i R0
= et tebs £ S5 Al Al 5 8ol wet & &
=] S¢S Ao|7F YA F St o2 85
£ 2% golo] T2 Hol= gl A0 FIET Bepui

o] == F& anthocyanidins, flavonols, flavones, cathechins %

flavanones 502 =] 3lof Z2|v5of Blsto] Sehi e
oS 22 gulol ©2 §Hoke] Aol He o= Azke
th(Middleton and Kandaswami, 1994).

Atah 2

&1 2 70% EtOH, 80% MeOH 4 %
% F5559 5% w2 ABTS % DPPH 2t
Oz 284S 243 A3k= Fig. 1o Jeplgla, 24 +5
DPPH 2tt| 2 &7 2o #gt IC, = Table 3
o Zrt. 7t g & FEE Y ABTS ght]Z A2/ 9] A5
FE=9 ko vgste] S7khs S Eth & FEE
9] F=7F0.1-1 mg/mL o] 5= 9] } §]of| 4= EtOH F+==0|
7P 2 ABTS 2]z A2 Yelst o, 2 mg/mL -5
Lol A=MeOH F+%&&°| EtOH &&= 1t} o =2 2 &
HYth ABTS ]z 27249 IC, & EtOH 325, 0.90
mg/mL; MeOH #2-5, 0.96 mg/mL; 7 352, 1.64 mg/
mL £ & Uehd, ABTS 2]z 224842 EtOH> MeOH>
THTFEE SR w2 20 RIFSIH
d % #5529 DPPH =itz &84 Fig.
1Bol Uebd A} o] 2F 2:559] g0 Bl#|sto] S71st
L AgES HojZoh 10 mg/mLyEoA 72 2559 DPPH
g A7 243 A1 80% MeOH FE52] 7$¢-
58.87%2] 44 &/d& Hel o EtOH 9 S5/ F5E°lA
L 7}7 28.50%, 27.57%% UER, MeOH 2&59] oF 50%
of Eet Aoz glEgict. B4, DPPH 2tz A%
A9] IC, & MeOH F%%, 8.09 mg/mL; 57, 20.93 mg/

mL; EtOH &%, 23.20 mg/mL3] A o= gklx|o] DPPH

7 ==

Table 2. Total polyphenol and total flavonoid contents of various
solvent extracts from Hizikia fusiformis

Total polyphenol Total flavonoid

Sample (mg GAE/g) (mg QE/g)
70% EtOH extract 13.0410.53>12 7.99+0.222
80% MeOH extract 24.06+0.50° 8.34+0.392
Water extract 6.91+0.05° 8.43+0.092

Values are mean+SD (n=3). 2Means with different letters in a
column are significantly different at P<0.05 by Duncan's multiple
range test.

Table 3. Antioxidant activities of various solvent extracts from Hizikia fusiformis

Sample ABTS (IC,,, mg/mL)’ DPPH (IC,, mg/mL)  Reducing Power (EC_, mg/mL)> FRAP value (mM)
70% EtOH extract 0.90 23.20 0.64 0.21
80% MeOH extract 0.96 8.09 0.40 0.28
Water extract 1.64 20.93 1.30 0.13

'The 50% inhibitory concentration (IC, ) values (mg/mL) were calculated from a log dose inhibition curve. *EC_ value for reducing power
is expressed as the effective concentration at which the absorbance is 0.5.



g 24842 MeOH> 557> EtOH 28 <O 2 &
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Table 4. Tyrosinase, a-glucosidase and BACET1 inhibitory activi-
ties of various solvent extracts (5 mg/mL) from Hizikia fusiformis

Inhibitory activity (%)

Sample - -

Tyrosinase a-Glucosidase BACE1
70% EtOH extract 51.00+1.37' 37.20£0.17  100.13+0.23
80% MeOH extract 24.33x12.11  4.07£0.03  68.10+0.10
Water extract 20.36£3.49  0.33%0.49 110.00£0.90

Values are mean+SD (n=3).
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Fig 2. BACE]1 (B-secretase) inhibitory activities of various solvent
extracts from Hizikia fusiformis.
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