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a-Glucosidase, Tyrosinase, and Elastase Inhibitory Effects of Enzymatic
Extracts from Ecklonia cava and its Alcohol Metabolizing Activity
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Microbulbifer sp. was used to acquire the degrading products from Ecklonia cava (DPEC) and the
products were investigated to determine the physiological activities. Firstly, 2,2-diphenyl-1-picryl-
hydrazyl (DPPH) activity and superoxide dismutase (SOD) assay were about 84.1% and 89.6% at 2.5
mg/ml, respectively. In addition, nitrite scavenging ability was shown to be 56.3% at 0.5 mg/ml on
pH 1.2. a-Glucosidase inhibitory activity was increased in a dose-dependent manner and was about
58.7% at 2.5 mg/ml. To determine the influence of DPEC on alcohol metabolism, the generating
activity of reduced-nicotinamide adenine dinucleotide (NADH) by alcohol dehydrogenase (ADH) and
aldehyde dehydrogenase (ALDH) were measured. Facilitating rates of ADH and ALDH activities by
DPEC were 123.3% and 2152% at 2.5 mg/ml, respectively. For analyses of anti-wrinkling and
whitening effects, its elastase and tyrosinase inhibitory activities were measured and were about 73.1%
and 422% at 2.5 mg/ml, respectively. These results indicated that DPEC has valuable biological
attributes owing to its antioxidant, nitrite scavenging, and alcohol metabolizing activities and a
-glucosidase, elastase, and tyrosinase inhibitory activities.
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clear zone F/3t= A Ao, & v‘iL g o] FFE
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7l AR EY) AAF S Bloise] W3] wet
DPPH (1,1-Diphenyl-2-picrylhydrazyl)oll tidt =43 3}
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ELISA reader (Molecular Device, Versa Max Microplate
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pyranoside (PNPG, Sigma)E &3 A1A 1 mg/mle] F¥E=
7NAE e, 7)AEY 02 mig E2%(Sigma) 0.075
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z3190.

A& (%)=[1-(¥F-3T9] p-nitrophenol A A /) Z=+2
p-nitrophenol A /4 #)]x100



ORIAKA A7is 2F

e EAEsAHE ] o} d At AAF-E Gray$ Dugan®]
WIS "yt SAA obdAdd AT obEAY
gollo] A8 gdS slatal o 7)) 01 N HCl € 02 M 744+
AFE NS AR HHS £ pHE 242 12,30 € 6.02
2 zAste] A&t WEES 37T A 1413 T w8
A7) % Griess A 2kS 7131 15%}7} N%oﬂ HPx]/x]i’ oo

ol A2k A A& (%)=[1-(A-C)/B]x100
A: 1 mM NaNO, €49 & A8 & H7lste 127k Hks

[2]& °fzt
trophotometers- ©]-8-3} 340 nmoﬂ)q R R é_
Zo] gk Aoy 248 stk e = l
4 1.4 ml, 1.0 M Tris-HCl buffer (pH 8.8) 0.75 ml, 20 mM
NAD" 0.3 ml, 0.2 M EtOH 0.3 ml, A1 & 0.1 mlS 37}3 %,
25C gzl 1083 #4713 ADH (5 unit/ml) 0.15
mlE cuvetted] o] BFS8Mo] 3 mlo] HEE ZAH3tA 2
5ColA 587F preincubaho n 3}, 5% <k 340 nmoﬂfﬂ %
=9 HgE SAsAY. thx7+= A Al TE buffer (pH
8.0)5 7t Z\ﬂ' AR A 245 Yehllew, positive
controlZ AH8-3F Hepos= SF=roll A st Azl ube}
1/28 3| A8k} A3 T ADH«] g4e w8 FEA F
H FREE 7Y A 3= e vEE Yelisle
H, O3 2E Ao At

ADH activity=(B/A)*x100

A diz7e A F3=

B: 4879 A 3=

ALDH &4

Ao maesjirEe] ALDH €4 £42 Koivula 3
Koivusalo®] ¥H[23]& 27t W¥ste £431%h ALDH &
A28/ 4L acetaldehydeo] A acetate® A ste E42
NAD<| 4 NADHE 4Ast= & ol &3t w9
£/ S5 21 ml, 1.0 M Tris-HCl buffer (pH 8.0) 0.3 ml,
20 mM NAD' 0.1 ml, 0.1 M acetaldehyde 0.1 ml, 3.0 M KCl
0.1 ml, 033 M 2- mercaptoethanol 0.1 ml, A/ & 0.1 mIE &&
gt ok 25Tl A 1027F ¥H3-A17] 32 ALDH (1 unit/ml) 0.1
mlE H7F F, #hEE-o] 3 mlo] HES A} cuvetted]

=

Journal of Lite Science 2012, Vol. 22. No. 6 753
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Fig. 1. Phylogenetic location of SC092 based on the partial 165
rDNA sequence. The phylogenetic tree was constructed
based on the alignment of complete 165 rDNA
sequences. The tree was created using the MEGA 4.1
program.
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Fig. 2. Substrate specificity of extracellular enzyme from
Microbulbifer sp. SC092 on various polysaccharides. The
enzyme activity was obtained from a calibration curve
prepared following the same procedure with
D-galactose as the standard. FU, 1% fucoidan; LN, 1%
laminarin; AA, 1% alginic acid; ST, 1% starch; CT, 1%
chitin; AG, 1% agar.
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Table 1. DPPH free radical scavenging and superoxide dismutase (SOD)-like activities of enzymatic products from Ecklonia cava

by Microbulbifer sp. SC092

Concentration (mg/ml)

0.1 0.5

1 25 Vit C (0.1)

DPPH 10.4+1.5
SOD 19.0£2.0

40.141.2
65.4+2.6

61.60.7 84.1+0.7
80.7+1.7 89.6+2.1

96.7+0.7
71.2£2.0

All values mean MeanSD.
Vit C (ascorbic acid) is used as positive control.
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B2 Wg A7 APHA A 31].
el 1289 SOD 842 % &
Ao 271893, 25 mg/ml FEIA 896%Yom
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Fig. 3. a-Glucosidase inhibitory activity of enzymatic products
from Ecklonia cava by Microbulbifer sp. SC092. Results are
meantS.D. of triplicate data. Acarbose (0.5 mg/ml) is
used as positive control.
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SAHE ] o AR 27Tl SUFEIATE F, pH 1.29] %
0.5 mg/ml F=9] e EAEHIEL 563%9] oFdiHd

2A%E HAom, pH 3.0 1—5— 40.8%2 VFEFET pH 6.0
A= 126% =2 YEFSETE E3, positive control 2 pH 1.2¢
A AHE 05 mg/ml FE9 Vit C 46.0%) HTE S5
45 Jeh 2 Qlth(Fig. 4). Cho F[7]¢] Eiigh ujo] w2
A pH 12914 0.1~1 mg/ml 28 €5 FEE] o} 244
2AGTE 728~9B6%= A= o H T ]izﬁ 7HE) & AR

ArEo] A A FEE Hue WX

}_iﬁ:oﬂ «]OH acetaldehyde
ii"ﬂ o3 AgEs =He

100
S
2 80 -
=z
<
o 60 -
% .
S 40 - Vit C
o I
b M SC092 of E.cava
2 20 - T
£ ;
=
0 S
pH1.2 pH 3 pH 6

Concentration (mg/ml)

Fig. 4. Nitrite scavenging effect of enzymatic products from
Eckdonia cava by Microbulbifer sp. SC092 under different
pH conditions. Concentration is 0.5 mg/ml. Results are
meanzS.D. of triplicate data. Vit C (0.5 mg/ml) is used
as positive control.

acetaldehyde«] Aolmz 714 uieka s
%3 4= ALDH %*%%ﬁ%d/‘] 7l 240l
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e &
5o Ad &

(Table 2). HU] FF=v &
Uetdor txzT 359 @8 10002 35e o 2
EARINES 3|
7kt e &
oA ADH &4 1233%Z positive control?l Hepos]
183.1% Htot &do] WA Cho F[7]°] TH) o+ F=
29 F% 10 mg/mlolA ADH 4& 153%2 Hidh ¢
TAIS} vl E w) ) aaEsEe] Bey a3F <l

Ao UEstth

ZHe) AR ES ALDH A9 Hxe a3d= B
APFAA A2 Aol & YEpH o 27 329 &
< 10002 39 W 78 EAEHIES AU Bf 5
oJEH 02 ALDH &40 7= Ath(Table 2). e EA%
3|4tE9] ALDHS 42 25 mg/ml TXoA 2152%F A
ol W= 31 HeposhEth %2 45 YeP At 53] 71l
FAEHANELS ADH S48t 93)8) ALDH &40] =&

AR et 340 237t 5 02 7|d et Cho
S71e e € FEE 5 mg/ml T 164% <] ALDH
A4S Bagt B AfdAE 1 Bg 48 B

H &40 =4 vol e} EaFEH 0] 27w

A AR FEUHoz 888 5 98 Aoz 7dd

o webA e ALEEY] 52 ¢3RS B 842 o

2351 2 SHFH 2 2AHEL 98 ABE 08T /15
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0[#(Tyrosinase A3ies) g2t o+

Tyrosinase= @ehd A9 2719719 L-tyrosineol| A
L-34-dihydroxy-phenylalanine (DOPA)E #* L-dopa-
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Table 2. Alcohol dehydrogenase (ADH) and acetaldehyde dehydrogenase (ALDH) activities of enzymatic products from Ecklonia

cava by Microbulbifer sp. SC092

Concentration (mg/ml)

01 0.5 1 25 Hepos
ADH 94.7+0.6 104.741.1 112.340.7 123.3+1.0 183.1+1.3
ALDH 134.842.7 153.32.3 170.442.0 215.2+1.7 204.2£1.6

All values mean Mean=SD.
Hepos is used as positive control.
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g. 5. Tyrosinase inhibitory effect of enzymatic products from
Eckdonia cava by Microbulbifer sp. SC092 depending on
concentration. Results are mean£S.D. of triplicate data.
Kojic acid (0.1 mg/ml) is used as positive control.
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ig. 6. Elastase inhibitory effect of enzymatic products from
Ecklonia cava by Microbulbifer sp. SC092 depending on
concentration. Results are meanS.D. of triplicate data.
Vit C (1 mg/ml) is used as positive control.

A BAS FFATE 9do] vt whebA tyrosinase 24
A A= oo, sPdE SOl de A8Hv, A F2&
o Be AR A s 9% A7 AFHT Aol
2 437 tyrosinase 24 A3 A 2= aromatic aldehyde, ar-
omatic acids, tropolone Z kojic acid 5°| $ith.

£ Aol A= melanin A4 Ao B3t tyrosinased]
et e aAEEY s AfEdE YEYdt
Fig. 5). Positive control2 A}-8-3t kojic acid= 0.1 mg/ml
TLo X 574%9] tyrosinase A EHE BHoH, ZH] T4
EEALE 9] tyrosinase Al e 25 mg/ml FZA
2% e FAE Y oy FE EHOZ 1
7ol S7kska glorme ”Eﬂ any H’}}%Q] FE Y

a5s 7IHE l‘:]' Cho & z
mg/ml F%
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T|FEIE | FE2oH|(Elastase AMaiEHY) S o7

Elastin® 213] ] A gl g o] 29 o] A7k Abghe] 3) 5
7t BE s a4 A9 75E e vl T3 48
Sttt} Elastin?} Collagen TS e 849 o]5S £
st B4t #8S fAHok Y HEE gy £2E
Zt% 4 Uth Elastased] E4Jo] HolAA HW collagens
H5olAo g Fafate] #ie F5 2 w@¥yd &4 55
WA H B elastase A 3N A = IRl @& Fu FES
MaAdshe E37F AThs,22].

e EAENEY elastase AFHTA L T EFHOE

S7HE AT (Fig. 6). ZEl AR 9 elastase Aol &S
25 mg/ml FENA 731% A2, elastase A3 EAJo] £
Aoz &4EA Vit CE 1 mg/ml SEoAM 722%9] A &4
< YeER ST Cho 571 #Hl €4 FEE 1 mg/ml &

oA 44%2] A3 &5, Bu 5[5]= ZENY elastase JA| EJJr

of thate] Husth o] 24 ZHe) AR HES] elastase
gio] €4 FEEd 3| 1 EHRAA A2 e E o
Tol A ALE-SH 7| EAFE ] NZL vE LA S B2}
cd £3442 FEHA ALZ 7|UHEY.
ALY 2

2 die as5HErjere dxdtATelA FH3)
= AGHAJNH G YAIG O ZHEH APS wol AFHAE
Yok
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Y3ta A3t Microbulbifer sp. SC092Z 8% 8t AT, Microbulbifer sp. SC092 R A&l oJ5te] A
o] 714 5o £ OS2 agar ¥ alginic acidE #33t= E/\%“‘é o] 77} 146.2% = agarase®} algi-
AZAo] =& Ao 2 Yeyth 2E EaRe|4Ee] 41822 DPPH radical 2453 SOD @402
Z7438}92H, DPPH radical 22753 SOD &4 717} 841, 89.6% 2 YEINTE e EaRadEe &9 7
a-glucosidase S 94 &5 SH3H M a-glucosidase T2 58.7% 2 VEMT) 7He] B4R S
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o) G9% 2AZA o1& AL A Ao pHot M5T 2B AAILAT 202 JAAE
0.5 mg/ml = A 563%E YEMU O] positive control2 A8 Vit C Bt} &2 &4& BT ¢33
& ADHS’Jr ALDH #4& 243 d3e 217} 1233, 2152% 2 Yeh e 28859 9538 533

S Bt e ZAFNGEY vy 9 FEINM 7] 5L tyrosinase B elastase AN EHZ FA AT 7

§if e F=7F F7HE whet Ul‘ﬂ g9 FEMNIS e T 9413403 S7hete %S dEliglen,
BE9) T 25 mg/ml =AM 2H7H 422%9F 731% 2 E& Ad E5S YRR o3 Age g4
FEH N2 7154 2AE FEFded 234 FE3HA Aoz JYE.
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