Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2012.13.12.6196
cooperation Society
Vol. 13, No. 12 pp. 6196-6202, 2012

ook g FrlAleR 20 2% % 0 geln fEA
S slel e 93

Extraction of anti-microalgal material from Laminaria spp. and
effect of oligo-alginate derivatives on membrane potential.
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Abstract Oligo-alginate derivatives were extracted from brown algae and its antimicroalgal effects and reaction mechanism
were investigated. Oligo-alginate derivatives were produced from sequential hydrolysis of high molecular weight alginate
by treatment of 2 N HCI and 1% H,O, Antimicroalgal activity of extracts was proportional to reaction time and activity
was highest at 4 hrs. When oligo-alginate derivatives were treated to Akashiwo sanguinea and Cochlodinium polykrikoides,
mobilities of cells were ceased. A. sanguinea cells were crushed and plasmolysis was induced in C. polykrikoides cells.
To investigate the action mechanism of oligo-alginate derivatives, changes of intracellular (pHi) and extracellular pH (pHe)
were determined in the microalgal cells exposed to 0.05% of oligo-alginate derivatives. pHi was decreased about 0.3 unit
and pHe was increased about 0.9 unit. These results suggested that change of membrane potential by oligo-alginate
derivatives could led to microalgal cell death.
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[Table 1] Anti-microalgal effect of alginate extracted

with 2 N HCL

Incubation Killing effect on microalgae within 5 min
time for (% dead cells/live cells)
extraction A. sanguinea C. polykrikoides

1 10 0

2 20 10

3 30 25

4 50 60

5 55 55

6 50 50

7 60 60

8 50 55

[Table 2] Anti-microalgal effect of alginate extracted
with 1% H,O, followed 2 N HCI for 4 hr.

Incubation Killing effect on microalgae within 5 min
time for (% dead cells/live cells)
extraction A. sanguinea C. polykrikoides

1 50 60

2 60 50

3 80 70

4 90 90

5 95 90

6 80 90

7 90 90

8 90 90
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[Fig. 1] Effect of oligo-alginate derivatives concentration
on the death of microalgae.
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[Fig. 2] Death of A. sanguinea exposed to 0.5%
oligo-alginate derivatives.
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[Fig. 3] Death of C. polykrikoides exposed to 0.5%
oligo-alginate derivatives.

w
N

o g™

9\]]\

=R} Bk
371 Sistel 1)
-910] APEY st 3

3
[}

G4t SR FEAol 23 Al
BTA

=

e
% H

u
)
2

2| 715l o
23l A

ILE

il

o X
¥a o oo

&

A=
=
oF7)AF

=
=
ol OEE

N
2
o
oE

4
=
b

= émz
&
o

[
A (51gna1 transduction pathway)2] nlZhof &
HIAF 27 Al ot 4%
g0 8 JLEste] ARSI

2213 $EAVE AIZ - 2o 41
o] S olRoAE L]
Aoz AlaujeiAle] ARG EAR ANEH
(mannitol)2 HRTE o] A5t &7l
A Ags=e oF 104191 0.5-1.0%2] Ty

unofor o 2 ok
ot
o g
Wi

op )y
HE
>
mE
O

2
<
N
N
)
N

2
HHHOR A

2 Hesge o A2AE) Aol AF 9T
w2 gk Aol BakElo] (4 HlAIAD), A &2
T REA) A TR AR WEE fEstel AbY

P ELS
_ZH 3= G protein®] a
5] Befoh 413

Zol=

(<]
=
=X
(e}
=
o
—
IS
Z.
=
- 1o
o,
o
=
=l
d
5

0¥°1

iz
ASAAE TRk o)
2 dA ot [20]. ES
elicitor= Al EA|ZW 9] pH
FTEE W50l Y ASHGAAE WHAIA APEA|
7= B & A Sl (19, 21 2 ATl bl
ANlzF 59 shel C. polykrikoidesol] AZ4E &=L
ZAE Aelstal A2 pH WIS 2ALSHY, vA| 2R
Abrdel digt g4 SEa fEAY A J IS
A8k A8} AW pHe= ©F 0.3 unit Zr4as}al,
AEZL] pHE= 0.9 unit 75} c} [E 3]. 0]E1§_ AlEZ W
- 9]9] pH WHI}= vlA| 27 Al20] uPd 9] HIlE ou|s)
o, A9 M3 nMRR AlEZY ASAEAAE W
AA = 59 MEE festa, ol2e Az st
nA|2F7F APEEE A2 FS5E

[Table 3] Intra- (pHi) and extracellular pH (pHe) changes
of microalgae by treatment of alginate.

Incubation time pHi pHe
0 min 6.43+0.12 6.32+0.15
5 min 6.36+0.09 6.39+0.12
30 min 6.21£0.11 6.92+0.07
1 hr 6.1310.14 7.02+0.11
2 hr 6.11+0.13 7.21+0.12
3 hr 6.11£0.17 7.20+0.10
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