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Purification and Characterization of Mungbean Lipoxygenase
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Abstract
Mungbean Lipoxygenase was purified by ammonium sulfate fractionation, DEAE-sephacel column
chromatography and sephadex G-200 gel filtration. The specific activity of pfurified enzyme was 23.4U/mg
protein and the yield was 12%. Optimal activity of the enzyme was observed at pH 8.4 and the enzyme had
Km value of 0.25mM for linoleic acid. The enzyme was stable in the range of pH 5.0—7.0 and at temperature

below 50°C. The enzyme activity was inhibited by antioxidants such as nordihydroguiaretic acid and chelating

agents.
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Fig. 1. DEAE-sephacel column chromatography of
mungbean lipoxygenase

The column (2.5 x 20cm) was loaded with 10ml of crude
enzyme and eluted with a linear NaCl gradient (0-0.5M
in an elution volume of 500m/) in 0.01M Tris-HCl buf-
fer, pH5.5 at flow rate of 25ml/hr and the fraction of 6.5m!
were collected. A unit of enzyme was defined as that
amount which produced a change in O.D. of 0.001 per
min at 234nm.
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Table 1. Purification steps of mungbean lipoxygenase
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St Total protein Total activity Specific activity Purification fold Yield
eps (mg) W U/ mg (%)
Crude 3765.0 1600 0.42 1 100
(NH,).S0, 879.8 600 0.68 1.42 375
DEAE-sephacel 44.0 320 7.30 17.38 20.0
Sephadex G-200 8.2 192 23.40 55.71 12.0
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Fig. 2. Gel filtration of mungbean lipoxygenase on
Sephadex G-200
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Fig. 3. Effect of pH on the activity of mungbean lipox-
ygenase
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Fig. 4. Effect of pH on stability of mungbean lipox-
ygenase

The enzyme solution was kept for 30 min in various buf-
fers with pH ranging from 3 to 10 and the remaining ac-
tivity was assayed. Buffers used were acetate (pH 3-5)
and tris-HCI (pH6-10).
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Fig. 5. Effect of temperature on the enzyme activity

The enzyme solution was incubated at various

temperatures for 2 min.
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Fig. 6. Lineweaver-Burk plot for the determination
of the Michaelis constant for mungbean lipoxygenase

Table 2. Substrate specificities of mungbean lipox-

ygenase
Substrates Relative activity (%)
Linoleic acid 100
Linolenic acid 22
Methvl linoleate 44
Methyvl linolenate 11
Olere acid
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Table 3. Effects of antioxidants on the activity of

mungbean lipoxygenase

Inhibition (%)

Antioxidant Antioxidant conc.
0.1x10*M 0.1x10°M
NDGA* 89 86
Ascorbic acid 87 75
Propvl gallate 75 75
BHT* 50 _

* NDGA: Nordihydroguiaretic acid
* BUT : Butylated hydroxytoluene
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Table 4. Effect of chelating agents and thiol reagents
on the activity of mungbean lipoxygenase

Inhibition (%)

Inhibitor Inhibitor conc.
0.1x10*M  0.1x10°*M

Sodium cyanide 55 55
EDTA 50 20
Sodium azide 33 33
Iodo acetate 30 22
Sodium arsenite 11 -
Potassium ferricyanide 11 -
Mercuric chloride 10 10
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