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Abstract
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The bleaching effect of potato lipoxygenase isoenzymes on f-carotene was studied. Two lipoxygenase
isoenzymes (LOX-1, LOX-2} from potato tuber were purified by CM-celiulose, DEAE-cellulose jon exchange
chromatography, LOX-1 and LOX-2 seemed to have bleaching effect on f-carotene in the presence of linoleic
acid, with the decrease in the formation of conjugated dienes. LOX-2 was founded to have a greater pigment

bleaching activity than that of LOX-1,
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Fig. 1. Procedure for the isolation and purification of the lipoxygenase isoenzymes from potato tuber.
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Fig. 2. CM-cellulose chromatogram of potato tuber lipoxygenase.

_3472mg of protein precipitated by ammonium sulfate between 30% and 60% was applied to a CM-cellulose column (2.5 x
30cm) which was previously equilibrated with 50mM potassium phosphate buffer of pH 6.8 and eluted with the same buffer.
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Fig. 3. DEAE-cellulose chromatogram of lipoxygenase.
1434mg of protein obtained from CM-cellulose chromatography was applied to a DEAE column(2.5 x 40cm).
The enzymes were eluted with a linear NaCl gradient in 50mM potassium phosphate buffer of pH 6.8,
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Fig, 4. DEAF-celfulose rechromatogram of lipoxygenase F-1. .
B4mg protein of F-1 obtzined {rom DEAE-cellulose chromatography was applied to a DEAE column (2.0 % 18cm) and was
eluted with a linear NaCl gradient in 50mm potassium phosphate buffer of pH 6.8,
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Fig. 5. DEAE-cellulose rechromatogram of lipoxygenase F-2.

185mg protein of F-2 obtained from DEAE-cellulose chromatography was applied to a2 DEAE column (2.0 x 18cmj and
was eluted with a linear NaCl gradient in 50mM potassium phosphate buffer of piH 6.8.

Table 1. Summary for purification steps of lipoxypgenase isoenzymes from potato tuber

Procedure Protein {mg) Total activity (units) Specific activity (units/mg)  Yield (%)  Purification fold
Crude extract 9823 4754 0.48 100 1.0
30~60% (NH4)2504
fraction 3472 2710 0.78 57 16
CM-celluiose 1434 1300 0.91 27 1.9
chromatography
DEAE-cellulose
chromatography
F_1 fraction 54 688 8.19 14.5 17.1
F-2 fraction 185 325 1.76 6.8 3.7
DEAE-cellulose
rechromatography
F-1 fraction 32 302 9.44 6.4 19.7
F-2 fraction 45 184 4.09 39 8.5
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Fig. 6. Specira of the B-carotene after the bleaching reaction

for 60min in the linoleate {LA)-lipoxygenase (LOX)sys-
tem,
The final concentrations in the reaction mixture were
167uM linoleate, 3.3uM B-carotene and 0.4% tween
80 in 50mM potassium phosphate (pH 5.7}, A : B-car-
otene+LA ;B : f-caratene + LOX-1 ; € : S-carote-
ne+LA +LOX-1; D : f-carctene + LA+ LOX-2
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Fig. 7. Bleaching of f-carotene by lipoxygenase-1 (LOX-1)
or lipoxygenase-2 (LOX-2) in the presence of linole-
ate(LA).

The reactants and conditions were the same as Fig. 6.
®—® : S-carctene+ LA+ LOX-1 ;

OO 1 B-carotene + LA+ LOX-2 ;

{1 : B-carotene + LOX-7 ;

A——4 1 B-carotene + LA.
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Table 2. The bleaching effect of lipoxygenase-1(LOX-1) and
lipoxygenase-2(LOX-2) on f-carotene

B-carotene bleaching
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LOX-2

0.008
0.056
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Fig. 8. Formation of conjugated dienes during bleaching pro-
cess of f-carotene by lipoxygenase-1(LOX-1) or lipo-
xygenase-2 (LOX-2) in the presence of linoleate(LA).
The reactants and conditions were the same as Fig. 6.
@@ :LA+LOX1 ; O 1 LA+LOX-2 5
&—@ : f-carotene+ LA+ LOX-1
O— = B-carotene + LA+ LOX-2.
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