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The formation of aroma compounds via a bioreactor :
Theimmobilization of lipoxygenase pathway enzymes from banana

| eaf
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Abstract

The lipoxygenase (LOX, linoleate:oxygen
oxidoreductase, E.C. 1.13.11.12) from banana leaf
(Glant Cavendishii, AAA) were isolated and
purified 327-fold using 25-50% saturation of
ammonium sulfate fractionation, hydroxyapatite
column separation, and gel filtration on Superdex
200. MW of the purified LOX was 85 kD The
banana leaf LOX was further immobilized with
sodium alginate, chitosan, talc, DEAE Sepharose,
marco-prep 50Q, and hydroxylapatite. Among
them, sodium alginate and hydroxylapatite
showed higher LOX activity after immobilization.
The multi-point-attachment immobilization with
chitosan and glutadialdehyde seemed to be not
suitable to the LOX from banana leaf. LOX
activity from different drying methods of
immobilized lipoxygenase with sodium alginate
method was compared. LOX from freeze drying
showed the highest enzyme activity followed by
those from suction drying and air drying.. The
optimal temperature of the immobilized LOX was
45 and optimal pH was pH 6.8. The
immobilized LOX retained 80 % enzyme activity
for 68 days at 4 , and more than 50 % LOX
activity for 6 reused cycles at 28 . Moreover,
LOX activity immobilized with hydroxylapatite
was 2-fold higher that with sodium alginate
method. Odor developed from linoleic, linolenic
acid or soybean, fish oil treated with this enzyme



were green, sweet, cucumber flavor. The
application of LOX from banana leaf to surimi
product was found greatly decreasing fishy odor
and increasing green odor.

Keywords: lipoxygenase, immobilized enzyme
banana leaf, flavor, bioreactor
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Table 1: Purification of lipoxygenase from banana |eaf

Sa0e total activity :gttzzn specific activity recovery purification

J (Lmole/min) p(mg) (Lmole/mg-min) (%) (fold)
crude extract 498.4 330.20 £:bil. 100 1.0
25-50 % 199.9 63.06 3.17 40.1 2.1

(NH4)SO4
. 114.1 3.62 31.52 22.9 20.9
Hydroxyapatite
Superdex pg 200 * 58.3 0.46 126.74 11.7 83.9

Super dex pg 200 2 49.3 0.10 493.01 9.9 326.5




Table 2. Effect of different matrix on the immobilization” of
lipoxygenase from banana leaf.

immobilized matrix LOX activity (%)
free enzyme 100

sodium alginate 1.61
chitosan 0.27
chitosan+glutadialdehyde 0.65
DEAE Sepharose (fast flow) 0.75
marco-prep 50Q 0.08
hydroxylapatite typell (Bio-Rad) 3.50
hydroxylapatite (Merck) 3.66

* Lipoxygenase from banana leaf was treated with different
immobilized matrix for 24 h.

Table 3. Effect of different drying methods on the
enzyme activity of immobilized lipoxygenase’
from banana leaf.

drying methods LOX activity (%)
control 100

air drying 23
suction drying 30

freeze drying 48

* The immobilization was performed with sodium
alginate method.



Table 4:0dor developed from linoleic and linolenic acid
treated with immobilized lipoxygenase from
banana leaf.

Fatty acid odor

linoleic acid green, sweet

linolenic acid  |green, sweet, cucumber

Table 5. Odor developed from soybean and fish oil
treated with lipase and immobilized lipoxygenase
from banana leaf.

oil odor
soybean oil green, sweet, cucumber
fish oil green, sweet, fishy

Table 6. Odor developed from surimi treated with
lipoxygenase (LOX) from banana leaf.

surimi odor

Without LOX  |fishy

10



With LOX

fishy, green, sweet,
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Figurel. Effect of glutadialdehyde concentration
on lipoxygenase activity form banana leaf.
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Fig. 2. Temperature profile of LOX activity from banana leaf.
in 0.05M potassium phosphate buffer (pH6.3) containing
0.1 % Triton X-100 using linoleic acid as substr ate.
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Fig.3 pH profile of LOX activity from banana leaf.
Linoleic acid was used as substrate and reacted
at 28 °C for 5 min. The buffer systemsincluded
acetate buffer ranged pH 5.0 to 6, phosphate
buffer ranged pH 6.5to 7.5, tris buffer pH 8 and
8.5 and borate buffer pH 9.
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Figure 4. Storage stability of immobilized lipoxygenase
from banana leaf at 28 and 4 °C.
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Figure 5. Operation stability of immobilized lipoxygenase
from banana leaf at 28 °C.
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Figure6  Effect of phosphate concentration on
enzyme activity of immobilized LOX from
banana leaf with hydroxyapatite method.
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