Korean Society for Biotechnology and Bioengineering Journal 28(2): 131-136 (2013)

http://dx.doi.org/10.7841/ksbbj.2013.28.2.131

APE=S

wlAgo] 52 &5
Aol B4
LERNE L

T

30| & B2 9 Angiotensin I Converting Enzyme

Analysis of Angiotensin I Converting Enzyme Inhibitory Activity of
Oligosacchride Extracted from Capsosiphon fulvescens

Hyun-Woo Kim and Jung-Heon Lee*

420134 39 26 / Al A 521: 20131 49 26

© 2013 The Korean Society for Biotechnology and Bioengineering

Abstract: The hydrolysates prepared with various enzyme
digestion of Capsosiphon fulvescens were used to measure
the inhibitory effects against angiotensin I converting enzyme
(ACE). The commercially available enzymes such as Cellu-
clast, Viscozyme, Lysing enzyme, Flavourzyme, Alcalase and
Pectinex were used to digest C. fulvescens and produce
hydrolysates. The maximum ACE inhibitory activity was
observed using Alcalase hydrolysis (72.9%). The optimal
conditions of Alcalase extraction were pH 8.0 and extraction
time for 12 hr. The hydrolysates were fractionated using pre-
parative-LC and anion-exchange chromatography on DEAE-
cellulose and the fraction B and B-2 were isolated. The ACE
inhibitory activity of fraction B-2 by anion-exchange chroma-
tography was 82.6%. The molecular weight of fraction B-2
estimated using size exclusion chromatography was about 1
kDa. The monosaccharide composition of the fraction B-2
was determined to be mannose (1.1%), glucuronic acid
(1.3%), galactose (1.3%) and glucose (96.3%).
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Table 1. Optimum hydrolytic conditions of particular enzyme
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2.6. Anion exchange chromatography & o] 23t 28|19
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2.7. HPLC] 9% &A% &3

Aol S-2 22| ExpeF& HPLC (Shimadzu, Japan)
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Enzyme Buffer pH  Temperature (°C) Enzyme characteristics
Celluclast 0.1 M sodium acetate 4.5 50 cellulase
Viscozyme 0.1 M sodium acetate 4.5 50 arabanase, cellulase, glucanase, hemi-cellulase, xylanase
Lysing enzyme 0.1 M sodium acetate 4.5 50 glucanase, cellulase, protease, chitinase
Flavourzyme 0.1 M sodium phosphate 7.0 50 endoprotease, exopeptidase
Alcalase 0.1 M sodium phosphate 8.0 50 endoprotease
pectinex 0.1 M sodium acetate 5.5 50 polygalacturonase, pectinase
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(670, 150, 50, 12, 5, 1 kDa, Sigma, U.S.A.)S AH&5}4 ).
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Fig. 1. Inhibitory activity of Capsosiphon fulvescens extracts (10
mg/ml) on angiotensin I converting enzyme (ACE) activity. Ena-
lapril (20 ug/ml) is an inhibitor of ACE. Data represents the mean
values of three replicates. Means with the different letters are
significantly different (p<0.05) by Duncan's multiple range test.
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Fig. 2. The optimal conditions of ACE inhibitory activities for the
various pHs and digestion times. Data represents the mean values
of three replicates. Means with the different letters are signifi-
cantly different (p<0.05) by Duncan's multiple range test.
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Fig. 4. Anion exchange chromatogram of Alcalase extract B.
Fraction B isolated from Prep-LC was separated using anion ex-

change column (1.6x20 mm) equilibrated with distilled water and
then gradient eluted with 0~3.0 M NaCl.
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Fig. 3. Preparative-LC chromatogram of C. fulvescens extract
using Alcalase. An extract (1 g) was applied to a W-252 and W-
253 column (20x500 mm) equilibrated in distilled water.
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Fig. 5. Inhibitory activity of Alcalase extracts, fraction B and frac-
tion B-2 on angiotensin I converting enzyme(ACE) activity. Ena-
lapril (20 ug/ml) is an inhibitor of ACE. Data represents the mean
values of three replicates. Means with the different letters are
significantly different (p<0.05) by Duncan's multiple range test.
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Fig. 6. High performance size exclusion chromatograms (Suprema
1,000 column, flow rate 1.0 ml/min) of Alcalase extract (A), frac-
tion B by prep-LC (B) and fraction B-2 on DEAE-cellulose (C).
Arrows indicate the positions of elution of molecular weight stand-
ards (Dextrans).

nic acid 6.9%, rhamnose 23.0%, glucose 23.5%, xylose 25.1%
© 2 35 %o, prep-LCLF DEAE-cellulose 23S E3f)
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Fig. 7. HPLC chromatogram to determine monosaccharide com-
positions. Alcalase extract (A) and fraction B-2 (B).
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