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Purification and Characterization of Lipoxygenase from Banana Leaf
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Abstract

The objective of present study is to purify
and to characterize the lipoxygenase (LOX)
from banana leaf. LOX activity from banana
leaves with different maturity were compared.
Banana leaf from the young tree showed the
highest LOX activity, followed by those of
matured tree and old tree. The LOX of banana
leaf from matured tree was further isolated

and purified 78.8-fold using batch treatment
of polyvinylpyrrolidone and hydroxyapatite
(Merck), 25-50% saturation of ammonium
sulfate fractionation, hydroxyapatite (Bio-Rad)
column separation.. The optimal pH of the
partially purified LOX from banana leaf was
6.2, and optimal temperature was 40 °C. The
LOX showed the highest reactivity toward
18:2 followed by 18:3, 20:4, 22:6 and 20:5.
Based on retention time in normal phase
HPLC, the products of 18:2 reacting with the
partially purified LOX were 9- and 13-HODE
(hydroperoxyoctadeca-dienoic acid) at a ratio
of 98.9:1.1, that from 18:3 was 9-HOTE
(hydroperoxyoctadecatrienoic acid). When the
Triton X-100 was absent in the extraction
media, no LOX activity was detected. It
seems that LOX from banana leaf was a
membrane-bound enzyme.

Keywords: Lipoxygenase, banana leaf,
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Table 1. Comparison on lipoxygenase activity from
banana leaves with different maturity.

Table.3.Formation

of

hydroperoxide from

polyunsaturated fatty acid reacted with partially
purified lipoxygenase from banana leaf (Giant

! Li enase activi
| banana leaves ( pnﬁﬁgrig protein-mti}lll) Cavendishii, AAA)
from young tree * 3.23+ 1.17¢ hydroperoxide r_el?ltive
from matured tree ° 1.51+ 0.36 “fatty acids (nmole/mg activity (%)
from old tree © 0.39+ 0.22 protein-min)
a:The age of tree was visually identified as 3-6 months old 18:2 (@-6) 1.51 100
by the farmer. 18:3 (0-3) 0.94 62.0
b: The age of tree was visually identified as 6-12 months 20:4 (0-6) 0.21 14.1
old by the farmer. 20:5 (w-3) 0.10 6.6
¢: The age of tree was visually identified as higher than 12 22:6 (0-3) 0.15 9.9
months old by the farmer.
d: n=6
Table.2 Purification of lipoxygenase from banana leaf (Giant Cavendishii, AAA)
total activity . specific activity recovery purification
stage (umole/min) total protein (mg) (umole/mg-min) (%) (fold)
crude extract 249.2 165.0 1.51 100 1.0
Hydroxyapatite (Merck) 5399 49.2 468 923 31
treatment
25-50 % (NH4)SOy4 142.3 18.1 7.85 57.1 52
Hydroapatite BloRad) 54 g 0.5 118.99 238 78.8
olumn Separation
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Figl. Effect of Triton X-100 on LOX activity of bamana leaf.
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Fig.2 Storage stabllity of lipoxygenase from banana leaves

during storage at 4 °C.
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. Linoleic acid was used as substrate and reacted
Temperalure C 2t 26 °C for S min. The buffer systems included
acetate buffer ranged pH 5.0 to 6, phosphate
buffer ranged pH 6.5 to 7.5, tris buffer pH 8 and
Fig. 3. Temperature profile of LOX activity form banana leaves. 8.5 and borate buffer pH 5.
in 0.05M potassium phosphate buffer (pH6.0) containing
0.1 % Triton X-100 using linoleic acid as substrate.
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