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Comparison of Three Different Methods for
Determination of Lipoxygenase Activity

ZHONG Fang  WANG Zhang XU Shi-ying
School of Food Science and Technology Wuxi University of Light Industry Wuxi 214036 China

Abstract Three different methods for determination of lipoxygenase activity known as manometric method
spectrphotometric and Kl-starch method were applied to a series of enzyme extractions with various degrees of
heat-treatment at 70 °C. Advantage and disadvantage of each method as well as the correlation among the
three were discussed. The result showed that all the three methods were reliable and highly correlated espe-
cially for the spectrophotometic and manometric methods. Nevertheless each has its own specialty that is
manometric technique has a wide rang of applicability ~spectrophotometic method is utmost sensitive and KI-
starch method is more suitable for use by industry.
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Lipoxygenase EC 1.13.1 13 CH;- CH, ,-CH = CH-CH,-CH = CH- CH, ,-COOH
- -1 4- v +0
12 CH;- CH, ,-CH = CH-CH,-CH-CH- |CH2 -COOH
OOH
1

Fig.1 Equation of lipoxygenase catalyzed reaction
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— —SH 4 °C 6 000 r/min 20 min
—S—S— —SO,H —SO;H .
3 1.3.2
70 C
0C 2 ~ 20 min
2
1.3.3
1 Warburg AACC
0.4 mL 10
1.0 mL
5 mL +2 mL -20 + 15 mL
2.0 mL 0.1 mol/LL pH 6.5
4 5 Fe CNS ; 6 : 30 € 5
min
3 min
1 min
2 1 pL U,
2 4
0.3 mL 50
.Fe CNS , 2 mL 2.24%x 1073
Fe CNS , mol/L 0.5 pl/mL 20 0.1
mol/L pH9.0 30 C
Fe CNS , 3 min 5 mL
Fe CNS 5 t. 5> mlL
1 mn 3 mL 234 nm
0.001 u, °.
KI- 7 3 KI-
0.2 mL 10
2 mL 0.03 mol/L
10 pL/mlL -20 pH
1 9.0 30 C 4 min
0.1 mL 1% 0.4 mL KI
1.1 5 mL 15%
KI 8 min 1 mn 3 mlL
) 470 nm 0.001
1.2 Us -
Uv-1100 - 3
722
1.3
1.3.1
10 g

100 mL
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Tab. 1  Lipoxygenase activity determined by manometric
method
70 C * /
/min /mm qne U,/mlL /%
0 59.0 74.9 624 100
2 48.8 62.0 516 82.7
4 34.6 43.9 365 58.6
6 24.4 31.0 258 41.4
8 17.3 22.0 183 29.3
10 12.2 15.5 129 20.7
12 8.1 10.3 85.8 13.8
15 6.1 7.7 64.2 10.3
20 4.0 5.1 42.5 6.7
234 nm 234 nm " = - -
2
Tab.2 Lipoxygenase activity determined by spectrphotometric
method
70 C /
Ay
. /min U,/mL /%
KI- Fe CNS ; 0 1.55 3.47x10° 100
2 1.25 2.80x 10° 80.6
- Lo 4 0.851 1.91x 10° 54.9
6 0.660 1.47 x 10° 42.6
8 0.465 1.04 x 10° 30.0
470 nm 10 0.360  8.06x10'  23.2
15} 12 0.225  5.04x 10* 14.5
KI- 15 0.184 4.12%x10* 11.9
20 0.118 2.64x 10 7.6
3 KI-
Tab.3 Lipoxygenase activity determined by KI-starch method
70 C /
. Ao
/min Uz/mL /%
0 0.796 34051 100
3 2 0.664 28404 83.4
3 4 0.358 15322 45.0
1~3. 6 0.336 14373 4.2
8 0.282 12063 35.4
10 0.164 7015 20.6
12 0.124 5304 15.6
50 15 0.103 4427 13.0
KI- 4 20 0.042 1797 5.2

KI-
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234 nm 1.09 x 1071° mol Uy x2.44 x
1073 pl. 4.

ml 1min 3 mL
Ay Uy x0.001 1L Ay

= U, x0.001 x3/1000 = U, x 3 x 107°
Uyx3x107%/ 2.74 x 10* mol = U, x

4
Tab.4 Comparision of the results obtained by manometric and spectrphotometric methods

70 °C
) / / / *y
/min
U;/mL ¢/ min mL U,/mL L/ min mL
0 624 624 3.47x10° 847
2 516 516 2.80% 10° 683
4 365 365 1.91x% 10° 466
6 258 258 1.47 x 10° 359
8 183 183 1.04% 10° 253
10 129 129 8.06 x 10* 197
12 85.8 85.8 5.04 x 10 123
15 64.2 64.2 4.12x 10¢ 101
20 4.5 4.5 2.64 x 10 64
2.74x 10* mol/ - e¢m
KI- . 1~3
2
KI- &2
8t
E
&
®
KI-
% 5 10 s 3 T
3 70" CHE b I8 I ] onin
3 2 3

Fig.2 Thermal inactive curve of lipoxygenase obtained

from three different assays
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