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a-Glucosidase Inhibitory Effects for Solvent Fractions from Methanol Extracts of
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We investigated the physiological activity and solvent-partitioned fractions of methanol extracts from
the green seaweed Sargassum fulvellum The methanol extract from S. fulvellum was sequentially frac-
tionated with n-hexane (SFMH), methanol (SFMM), buthanol (SFMB), and water (SFMA). We inves-
tigated the antioxidant activities of solvent fractions from 5. fulvellum by using 1,1-diphenyl-2-picrylhy-
drazyl (DPPH) radical scavenging capacity and an SOD activity assay. DPPH radical scavenging ca-
pacity of SEMM was 79.5% at 10 mg/ml. SOD activity of SEMM was 79.9% at 10 mg/ml. Nitrite scav-
enging activities of solvent fractions from S. fu/vel/lum were investigated under different pH conditions
and showed the most remarkable effect at pH 1.2. In particular, the activity of SFMB was higher than
the other fractions. ADH activity and ALDH activity of SEMM were 177.0% and 167.4% at 10 mg/ml,
respectively. a-Glucosidase inhibitory activity of SFMH increased in a dose-dependent manner and
was about 94.1% at 2 mg/ml. Elastase inhibitory activity was 93.2% at 2 mg/ml. These results re-
vealed that S, fulvellum extracts have strong antioxidant and alcohol dehydrogenase activities and a
-glucosidase inhibitory activity, suggesting that 5. fu/vellum extracts have potential as a source of natu-

ral products for health and beauty.

Key words : Sargassum fulvellum, antioxidative activity, alcohol dehydrogenase, a-glucosidase, elastase

>
ru

N
-
ox

=2
=3
gl‘_"
=l
o als? o

x
S
R
[rt
2
N,
ol
Ok

( H O{N
oft
=
ox o

o=
o
2N
X
oy
O o
o, T
o o

ook
e e
- 1o
=

%2 f};‘ il
2 o
fo ot
£ ooy
> o
o >
A

=
g
- ox
M
S
e,
re
ot

o X
. e
=
K

o
o,
>,

o
=2
R
2

=y

.
b
17
o
fru
(b U 2 [0 o [ ot = o

ol
ox
Rl
wo 2
o1
&
=

of
oQ
oX,

ol
1% @R oo o o

D o i

i :ie-)

oyl
R Y

(i)

%o

N

o
)
et e
X o
g (o
p‘L
=
ok ¥o
Y He

X

i
=
0
o
ol

d fU NS ol
l_E r10 _12

tn
R TR

o
rir

oX _Q
o2

o
o
ol
=)
b
o o

<

a
of
%
o
QL
mo
E_OFQ

il
o
—% i)

X
of

—_
D

gar, alginic acid, fucoidan, laminaran, starch)
24 715 7L e Aoz ¢EA gl
o 9w B I T g RS 7t

HEAEA 27 R A g A7t 32
21TH10,20,23,26,38]. s =Foll= &7
o] B7] el e o
e =

M3 FEE& A A7

A

o=

e
o
o
[eY

o
>

froog &
ol

X0 o

ol
o
o2
i fo
[T

r~
(RORC

o
g e

I
fo ml oy = Rl

[e]
ETTE
oJ3ro
1Taa

o
rir

B AR Sargassum fulvellum& THAX 22 /Z g, &
5 Folr ol Ao ExE] gloer et e A
gt A & GA A A= NzFolth eyt

—

"These authors have contributed equally to this work.
*Corresponding author

Tel : +82-51-999-5459, Fax : +82-51-999-6959

E-mail : yjchoi@silla.ac.kr

)

3 ‘e Te FEAWVeE E¥AN
il oA 15.8%, 2AZ 5.0%, 3%
2 F B5gEo 517%2 /Mg o] 22 Ao
B3 ¥ QIth19,23]. EAre] 4 Ed0d-F+ fucoidan
2279 AA t4d2l laminaran, &3I4
= Ao ® 4 A Utk Heo S[12]S £3] At

1} fucoidan®] 50% o]4to] $-24ty}l Gl d g E o] )

A& B3890, Hwang S[13]& B AR A 5
ki A7)se] BHI} Q= AoT Busdh
}

s

) g a%o] 2L Aoz HuddTh
A FE FE f71809 FEES
=
=

o] 78 o1 glov]



-

ANz & % 28 M=
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&25H= 80% methanol S 718t} 24417159

C

wEkEtY 33 BrEEZ 4t & 80% methanol FEES
Eo &3)A1A dichloromethane (CHzClz) w47} aqueous T
© 2 U1 dichloromethaneZ< tHA] n- hexane 23z
methanol #&8%= £]35}% _OJ'I], aqueous &< A FEHE

w0

837 aqueous #FOE EH3IAT o]} 2
2 B FE8S F49% % methanol 3 (SFMM), buthanol

Z(SFMB), aqueous%(SFMA)Z}  H]543F<?]  hexaneZ
(SEMH)S.2 Urof HSAdA SAZCR AT E93t1
2t £S5 A v5 F T4 dxsto] ARE ARSI

DPPH radical 2715 &3

ZA 23 &) DPPH radical 4452 BloisS] % [3]<
A% versionol wh 434 th. DPPH (2,2-Diphenyl-1-
picrylhydrazyl) & 100 ml o g2 DPPH 1.5x10" M<&
= & RS 100 mlE E3ste] Whatman filter paper No.
22 o33t} A5t 96 well plated] A &9} DPPHEY
& 14 HIE2 e 37CA 3023F WA F, ELISA
readerE ©]-&3l49 520 nm (Molecular Device, VersaMax
Microplate Reader, Calfornia, USA)lX &3 =& S48t
t}. M2} 15 (Electron donating ability, EDA)& EDA (%)=
(2T FZEAEHNFERE)/ 2T FEEX1000.2 A
Akt AR E 7K e dE2IEFS FREAE H
3t free radical®] AAGAE WE&Z Yehdith

SOD &Y &£3

SOD (superoxide dismutase) &4-& SOD assay kit
(Dojindo Molecular Technologies, Rockville, USA)E A-&-3}
& manufacturer’s instruction®] 71& ¥ YRl wEtA £
At AEE FEHE 5431 96 well platec] 20 pl4
53 ¥, WST working solutions 200 pl& ¥l &3t
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+ enzyme working solutions 20 pl& 7}ste] 37T ol A
2057t incubation 3 & 450 nmol| 4] ELISA readerE ©]-&3}
o] FAEE Sk 2T 482 &4 4l 20 ul dilu-
tion bufferE ¥12™, SOD &A1& A& A7l A7
Atole] FHE AolE WEE(%)E YERI T

SOD activity (%)=(1-A1& d7}+9 FF=/AE FH7H
o §¥%)x100
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ADH (alcohol dehydrogenase) &4 =X

ADH &4 Choi 5[7]9] S W@sto] 483
=, Al@ ¥l NAD 300 pl, 575 1.4 ml, 1 M Tris-HCl (pH
8.8) buffer 750 ul, 0.2 M | &g 300 pl, A|E 100 ul, ADH

TAN 150 plE ¥ 25TAA 1087 A7 5 A€
NADHY] &-& 340 nmelA] spectrophotometer (Amersham
Pharmacia Biotech UK Ltd.)E ©]-&3lo Z435t). o] o
ZTE NEYA FRSE Yoo positive control 2 A}-&-
g hepost FTol A FUT ZoE, A wet 1/2%
84 sto] AHE-3t5ith. ADHO| 24 ‘3} R |
A

ADH activity (%)=(B/A)x100

A 279 Hj

B: 237 A

ALDH (acetaldehyde dehydrogenase) & =X

ALDHY ZA =& Tottmar 59 WH[31]E W3
NADH Ao m& FFxe9 WHIE spectrophotometer
(Amersham Pharmacia Biotech UK Ltd)E ©]&3}¢ 340 nm
oA ZA3s4th &, ALDHY 4: 34S 93 S/
2.1 ml, 1.0 M Tris-HCl buffer (pH 8.0) 03 ml, 20 mM NAD"
0.1 ml, 0.1 M acetaldehyde 0.1 ml, 3.0 M KCl 0.1 ml, 0.33
M 2-mercaptoethanol 0.1 ml, A|& 0.1 mlE &3 o 25T
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ol A 10827+ ¥H3-A17]31 ALDH &4 150 ulE 715t &%
T Wats At ol dxF= AU FRTE
Yo 707 39 Positive control & ADH &4 =3 o A
M-S AT 593 Aoz d1glon, ALDHY &4& ADH
279 Ao wat A A

a-Glucosidase AMali &4 £

a-Glucosidase #3824 =742 Tibbote] #H[30]°] whe}
=739t} 50 mM sodium succinate buffer (pH 4.2)9 pni-
trophenyl-a-D-glucopyranoside (PNPG)E £-3JA1#A 1 mg/
mle] FEE 7|4S e, 71489 02 mig &2 0.075
unit/mlE £t 2= S7RF 01 ml, §H57ol< Al
£ 01 mlE o] 37CeA 303t #3217 F 1 N-NaOH
0.1 mlE 37}ste] HAAF T Positive control 2+ acarbose
£ AE3te] A33H o a-glucosidase T4 BAZH L A
/J¥ p-nitrophenol (PNP)%-& 450 nmdl| ] ELISA readerE
o] &sta] FHEE FAst b Hog As&S A=d)
At

A 8l &(%)=[1-(3H-8-7-¢] p-nitrophenol ¥ &/ th =72} p
-nitrophenol 8 /3 #)]x100

Elastase Maigd £

A7z}, 53] FEAE glo] F8 JEL 3= matrix
metallo proteinases (MMPs)%] elastase®] #3272 James
of ¥ [14]el wet S48k 50 mM Tris-HCl buffer (pH
8.2)°l 7149 Nsucc1ny1—(L-A1a)3 -pnitroniline 0.5 mM &
T2 83jA)7] & A8 Y elastase E4AALS ZH2F 50 WA H7}
Sttt o] EF NS 25T A 1027 #H3A17 & 7]AZF
H A4+ pnitroanilided] A %S 415 nmol| Al ELISA
readerg ©|-&3t] FHEE 57835Ath Elastase A4
ANESY H7bot #A7b] F3E BAEE YEhhSith

A& (%)=1-A 227 FRE/FHATY §3E]
x100
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B2 10 mg/mle] F=AA 795%°] 7+ Erf% gt
< vehgtor], At 2830260%), B £83E9%),
E85(45%)9 o2 gikg Ao vyt o]
St A3} positive control2 AFH8-3F ascorbic acid®] F% 0.1
mg/ml9} ¥S:3 gatsl B34S el it
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Fig. 1. DPPH free radical scavenging activities of solvent frac-
tions of Sargassum fulvellum Results are meantS.D. of
triplicate data. Vit. C (0.1 mg/ml, ascorbic acid) is used
as positive control. EDA (%); Electron Donating Activity.
A: Aqueous fr., B: Butanol fr, M: Methanol fr., H
Hexane fr.
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Fig. 2. Superoxide dismutase (SOD) activities of solvent frac-
tions of Sargassum fulvellum Results are mean+S.D. of
triplicate data. Vit. C (0.1 mg/ml, ascorbic acid) is used
as positive control. A: Aqueous fr., B: Butanol fr, M
Methanol fr., H: Hexane fr.
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= FE2w 7t w57 S7Hel wet opdAtg 5\-7'14%
% E=%0H pH 259 ¥-&8A A 01 mg/mle] B, &
FEES AT BE FEEA 684% ]3] w2 opEAt
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Fig. 3. Nitrite scavenging effects of solvent fractions of
Sargassum fulvellum under different pH conditions.
Results are meantS.D. of triplicate data. Vit. C (0.1
mg/ml, ascorbic acid) is used as positive control. A:
Aqueous fr., B: Butanol fr,, M: Methanol fr.,, H: Hexane
fr.
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ADH (alcohol  dehydrogenase) % ALDH  (acetaldehyde
dehydrogenase) &t
g7 =7 7oA 3L %}—’Fii/\(alcohol de-

hydrogenaase, ADH), cytochrome p450 2E1 (CYP2E1) % catal-

aseo] ofste] o ELH S ER FafH = WA LA A
A A AE e oELHS Ee 5 FINL
ek opye} dbAste} Hz o] GAeEe FFHAA F5o]
Y HaAS, TE, @71F, AL 25F 59 53 34E
op7|gtt ARl S0l L& 80~90% = THA Lol EA

[
|

3= alcohol dehydrogenase (ADH)ll ¢J3] WA F3)= 1,
T}A] aldehyde dehydrogenase (ALDH) &4x0 &J3f thAls]
o acetic acidE F4¢ F o|AbslgALo} B2 7hpis)

FEAN 25| ¢3E Falasdd tlsh ADH activity
H3tE S4% A%E Fig 49 2oh 279 FREY s
10002 33s W oln| %3 34 7]so] & AR &zl
hepos (positive control)= A%l whel 50% 2 3] 43t A}
39S o 165.9%9 ADH &4 Yehlidith 2& #8%
qx & -47"75‘]°§ Aol Frtetsl o 53] ded
SoAlA F= 5 mg/mll A5 120.3%, 10 mg/mll %
177.0% 2 UERETh 10 mg/ml FE01A Feh3-3o] 143.8%,
3] 139.8%, FAakzo] 129. 3%_% YEST

M e £33 4 AFS ADH 54 24
Al71E A °ﬂ Z30] 5o A oy, &5 & AAA
5732 acetaldehydedl| 93t 2.2 ALDH
171 &4 o #ilo]l JFH itk FR
o] 3t ALDH 4L 279 3% 7HS 1002
Y=Y AY, w5} S et
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Hepos 1 25 5 10
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Fig. 4. Alcohol dehydrogenase (ADH) activity of solvent fraction
from Sargassum fulvellum Results are mean+S.D. of tripli-
cate data. 50% Hepos is used as positive control. A:
Aqueous fr., B: Butanol fr.,, M: Methanol fr., H: Hexane
fr.

ALDH 248 843 Z7lshe Ao YelythFg 5). T
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a-Glucosidase &&AH &2

a-Glucosidase= 4% 43 M 3E9 brush-border mem-
braned| EA|5t= EAZA a-amylaseo] 93 HallE TES
HFAoE dPRE AT o 54 B4 Adle
A 7o FFAE S AN OZA A5 7 FES
Alget. kA a-glucosidase A3 A= 274 2ol w4l &
o %Zﬂ;}i o|FFe l‘?—ﬁﬂi/\;‘ 79072 A5t &

a1, 24 Al 2%

[ r|

(o3

U

2

124ds 43t At(Fig. 6). ¥
positive control 2 AH8-g acarbose= a-glucosidase 9121] A=
A &% 05 mg/mlol A 404%°] AABHE BHoH 4719
vl BEYE 7T YA £ F A a-glucosidase EA°] T
dEHOR WA fadte AR Yeton, i3 2
mg/ml FEoA 941% &= &5 el a1

a-glucosidase #]

200
180 -
160 -
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u
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m N
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L]
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Hepos 1 25 5 10
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Fig. 5. Aldehyde dehydrogenase (ALDH) activity of solvent
fraction from Sargassum fulvellum Results are meant
S.D. of triplicate data. 50% Hepos is used as positive
control. A: Aqueous fr., B: Butanol fr.,, M: Methanol fr.,
H: Hexane fr.
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Fig. 6. Inhibitory effects of solvent fractions from Sargassum fil-
vellum on a-glucosidase. Results are meantS.D. of tripli-
cate data. Acarbose (0.5 mg/ml) is used as positive
control. A: Aqueous fr., B: Butanol fr.,, M: Methanol fr.,
H: Hexane fr.
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Lee 5[24]2 Sargassum family (S. thunbergii, S. horners, S.
confusum, S. yezoense. S. miyabei) 5 W3 a-glucosidase
AAL s AT 23 S yezanse'} 7HE 77 A4 Y
Bt Bastdth % 01 mg/mlodlA S yezoeses
84.5%, S. mivaber= 84.1%, S. confusum= 75.9%, S. horneri®}
S thunbergii= 5% V]%H] a-glucosidase A3 &5 UEH
o}, Lee 5[24]2 a-glucosidased A €4S Uehlle 4]
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Elastase Xai&4

g3 24 139 &= collageny} 9] gl Ao A

H elastin ©] 25 T2 E FAsta JET elastin®] elas-
tasedl] oJste] ®a =™ DI HA I FEo] AAM HAA
I =37 B T21]. FEARY U a4E 4HA
A= elastase= AW elasting a3t BT A a4
9 shR o] FxA M= o] EolA XA HF
21 ¢Qle] wof FRo] FE 2 e A T FiEsith
o2 gt elastase A= AMAIA FEAYS AR I
2 w3l E WRElE e At @) 78 o B elastase
A A Eo] o] 1]

B AT A Bapke] HEkE 5 B339 elastase A3
844& 28 A3e Fg. 79 2t @490] YEhd 3719 &
Z2 v JEHoT AHart Ul eH FEE F
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Fig. 7. Elastase inhibitory effects of solvent fractions from
Sargassum fulvellum Results are meanS.D. of triplicate
data. Vit. C (1 mg/ml) is used as positive control. A:
Aqueous fr., B: Butanol fr., M: Methanol fr., H: Hexane
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