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Abstract

Aicalcium stimulated-lipoxygenase (LOX) was
isolated and purified 103-fold from sea algae
(Ulva lactuca) using 40-55% saturation of
ammonium sulfate fractionation, MacroPrep-Q
ion exchange, and gel filtration on Sephacryl S-
300. Eight synthetic LOX inhibitors including
BHA, BHT, PG, esculetin, esculin, NDGA,
SnCl,, and HgCl, were used to-study the
activation mechanism of this partially purified

LOX. Among them, NDGA showed the highest
inhibition, followed by BHA, esculetin, and
SnCl,. It seems that the conformation change
and the formation of free radical were involved
in the activation process of algal LOX. The
partially purified algal LOX was then
immobilized  with  Chitosan-carbodiimide-
glutaraldehyde (CN-EDC-GA) system, and the
optimal condition for the immobilization was
listed in the following: glutaraldehyde, 0.03%,
carbodiimide, 0.04%. The optimal temperature
of the immobilized algal LOX was 7°C higher
than that of soluble form, while the optimal pH
was the same with soluble LOX. Moreover, the
immobilized algal LOX exhibited higher pH
stability and thermostability than those of
soluble LOX, The immobilized algal LOX

~displayed the best operation stability with a

denaturation half life of 360 A at 4 °C; 195 & at

26°C .. In conclusion, the immobilization of
algal LOX on CN-EDC-GA system greatly
enhanced the stability of the enzyme against
thermal denaturation.
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Table.1 ' Purification of lipoxygenase from sea algae (Ulva lactuca).

stage total activity total protein specific activity recovery purification
| g (umole/min) (mg) {umole/mg-min) (%) (fold)
| crude extract 97.60 5214 0.19 100 1.00
| 40-55%
(NH,)SO,4 64.46 149.2 0.43 66.04 2.31
MacroPrep-Q 3791 . 8.2 4.64 38.84 24.79
Sephacryl '
S.300 32.25 1.7 20.41 .33.04 102.66

Table.2. Effects of various inhibitors on the activity of partially purified algal lipoxygenase ®.

inhibitor ICso (LM) oxidation potential™ (volts)
BHA 0.45 0.65

BHT 300 0.68

PG (propyl gallate) 50 0.61

esculetin 1.0 0.76

esculin 200

NDGA ® 0.3

SnCl, . 1.5

HgCl, 25

a: Partially purified algal LOX was preincubated with inhibitor at 26 C for 10 min. then assayed for LOX activity using
linoleic acid as substrate.

b: The concentration of inhibitor causing 50 % reduction of enzyme activity.
c: Hsieh et al., 1988.

d: nordihydroguaiaretic acid

Table 3. Operation stability of the immobilized lipoxygenase (LOX) from sea algae (Ulva lactuca)..

Temperature ('C) Denaturation half life of immobilized LOX (A1) *
4 360.0
26 195.0
37 42.0
40 24.0
45 2.0
50 0.5

*: The reaction mixture containing immobilized algal LOX and linoleic acid in a glass vial was incubating at
different temperature on a orbital shaker (300 7pm). The substrate was changed by 1-6 h of incubation, and
assayed for their LOX activity

0

Relntive activity (%)

& -

Relative activity (% )

e "l 4 [ X1 5 1.8
glutaraldehyde (% , V/V) " ot 1 " 0.
Figure I.Effectof glntarnldehydc Carbodiimide (% , V/IV)
concentration on the relative LOX . f diim id
activity of immobilized algal LOX. Figure 2. Effect of carbo lim ide
concentration on the relative L O
activity of im m obilized algal LO

X
X.




)

£ 2007

E

X - 80 -

e 2

g 1507 Temperature profile >

: oo 2

- (&)
1]

£ 100 [ o

] ©—0 soluble LOX L 40 2

> ] ] o

) 1 —® immobilized LOX ©

g 1 X

% 50

o | 20

g 1

b

= 1

= ;

0 T T T T L] T L3 L) 0
20 25 30 35 40 45 50 55 60

s Temperature (9C)

E s 100

= 200

E L

S - —_

E f Thermostability - 80 2

g 1o+ 'E.

; [ O—0O soluble LOX - 60 &

“-;E 100 { @ immobilized LOX b

5 F40 2

b 8

F oS D

o -

8 50 [ 20 4

L

s

T

- - v g ey - :L 0

z 0

20 15 30 a5 40 45 30 55

Temperature (°C)
Figure 3. Temperature profile and thermostability of
LOX activity of soluble and immobilized enzyme from
sea algae. Linoleic acid was used as substrate and
reacted at different temperature for 10 min. The
thermostability was performed by preincubating algal
LOX at different temperature for 10 min and assayed for
LOX activity
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Figure 4. pH profile and pH stability of LOX activity of
soluble and immobilized enzyme  from sea algae.
Linoleic acid was used as substrate and reacted at 26 °C
for 10 min. The pH stability was performed by
preincubating -algal LOX at different pH for 10 min and
assayed for LOX activity ‘
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