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Method Optimization for the Determination of Lipoxygenase in Soybean Milk
and the Evaluation of Its Kinetics
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Abstract: Based on the method of determining the activity of LOX enzyme in soybean, we optimized the stability of the method of
determining the activity of LOX in raw soybean milk, and studied the effect of heat treatment and different concentration of soybean
milk on the activity of LOX in this paper. The maximum reaction rate of LOX, the Michlet rate constant and the kinetic parameters
of enzyme reaction such as different metal ion inhibitors and activators were determined. The results showed that the change trend of
LOX activity was obvious when the sample was diluted 300 times. The results were stable, and the results of soybean pulping in 10
different regions were determined at 300 times dilution times by different heating temperatures. The activity of LOX in soybean milk
was highest at 40°C and completely inactivated when heated to 80°C. Compared with other reported methods, the optimized method
can measure the activity of LOX in soybean milk of different soybean varieties quickly and accurately, and the experimental results
are reproducible and stable. By studying the kinetics of enzymatic reaction of LOX, the maximum reaction rate of LOX was deter-

mined: V., =1.99AA-min"" R* =0.942 8,K  =452.49 pmol-L™". In metal ions, Ca’* and Mg’ had an inhibitory effect on

max ’» m

LOX. At the concentration of 0.002 mol+L™", the LOX was inhibited, and when the concentration of zinc ion was greater than
0.004 mol-L™", the LOX was activated.

Keywords: soybean milk; LOX; Enzymatic reaction kinetics; Inhibitors; Activator
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Table 1 LOX activity in soybean milk with different dilution times (U-g™")
i B 100 £ Fi B 200 £ 7% 300 £ Fi B 400 f i B8 500 fif
Temperature/ C 100 times dilution 200 times dilution 300 times dilution 400 times dilution 500 times dilution
20 44642. 86 375000. 00 998910. 71 900000. 00 464285.71
30 35714.29 92857. 14 1046196. 40 628571. 43 508928. 57
40 101785. 71 425000. 00 1341732. 10 657142. 86 633928. 57
50 157142. 86 457142. 86 1004821. 40 407142. 86 642857. 14
60 164285.71 467857. 14 845232. 14 142857. 14 642857. 14
70 225000. 00 171428. 57 70928. 57 78571.43 116071. 43
80 -10714.29 17857. 14 0 -42857. 14 142857. 14
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Table 2 Effect of heat treatment on LOX enzyme activity in soybean milk (U-g™")
i & Variety 20C 30C 40°C 50C 60°C 70°C 80°C
%A% 47 Dongnong 47 1085680 1165120 1251180 946660 594400 39720 —-46340
%4 56 Dongnong 56 1477679 1714107 1761393 1243399 847360 182411 -94571
A% 48 Heinong 48 1329571 1545714 1761241 1255268 778643 36482 0
M4 64 Heinong 64 1255964 1456446 1607375 1324964 722071 65500 —-41375
FR8F 0163 Zhengdou 0163 1126571 1294786 1387571 1056571 382411 5589 —24321
FB1F 94059 Zhengdou 94059 1214540 1387080 1457800 1060600 281160 2320 -2781
3% #% 36 Qihuang 36 1507960 1686700 1811780 1340360 280460 2960 -46340
HB%. 5 Handou 5 1420143 1685643 1798429 1280179 349214 1857 -65018
L 23 Jidou 23 1366571 1487054 1522071 1067911 318179 5589 —-2205
5.1 Rundou 1 1274705 1459480 1548010 1092085 351640 2150 -13620
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Fig.2 The changes of absorbance value with time at different linoleic acid concentration
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Fig. 3 Reich equation diagram of LOX enzymatic

reaction in soybean milk
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£k 0. 04 mol - L~ "B, LOX (17 718 ik 3] F A
203 956 U-g ™", i 76 e 5 775 %) 0. 06 mol - L™,
Tif 1% 5 %) RERE St (%) il 5 D0 A B 3 , I AL
SR BRI, 7E 0. 02 ~0. 04 mol - L™,
SACEAME TN ZR AR 42 Rk ) LOX 1 7 540 i
BCR BT

FH 3R 4 AT ZE R s @A EE , RIREREAR T
fif 2 7 R, HAM RO T3 s, BlE S ek
WeREA 0.002 mol - L™ A+ & %) 0. 020 mol-L ™", LOX
(4T 3 (BT T R A1, 76 0. 020 mol - L™ bk B A1
{8257 853 U-g ™", HAR Tl [l vk FE 1) AL A5 5] 1
it 1% 1A
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IV ; 24k B T =51 0. 004, 0. 006 mol - L™,
LOX (R BT B 2, B s T s 1

HTIHE AT UL, A [ B 4 Jas 7 B HC ok B, ) 3
Hh i 7 AL BT OS2 AN R o B R T VB R TR
OREENE W7 S5 TR A A T, R AR
0. 002 mol - L™"fit, Xt K 5 LOX 2 3 il 1 5 4 85
FUEER T 0. 004 mol - L™"if, WA TAVEFH

®3 BETFNKXEEHELEEFNZD
Table 3 Effects of calcium ion on the activity

of lipoxygenase in soybean

#e & Concentration [t Enzyme activity AT

/(mol-L™") /(U-g™h) Influence effect
0.02 299137 Eiil
0. 04 203956 EIhl
0. 06 63453 Elil
0 647302

F4 SBETHKREEELEEFNZMD
Table 4 Effects of magnesium ions on the activity

of lipoxygenase in soybean

e Concentration fili Enzyme activity SRR

/(mol-L~") /(U-g™h) Influence effect
0. 002 351319 EnE]
0. 006 330935 Eiil
0. 020 257853 ik
0 647302

®5 HBEFINKREEHENEETNZN
Table 5 Effects of zinc ions on the activity

of lipoxygenase in soybean

#e & Concentration fit7i% Enzyme activity AT

/(mol-L") /(U-g™h) Influence effect
0. 002 361813 ikl
0. 004 750809 e
0. 006 709856 W
0 647302
3 3t it

BF5E 8 LOX. 4 freih S 7 i B 20 ~40°C, 4
BT 80CHT 2 B IE BN 4 A HIF 5T 6
LR 100 i1 200 4% B S 7 55 e 3B R 60°C
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1 min Y WECAE LT 15 A7 78 Ak 530 WA 3N 1 30
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B, SR A Y LOX 7 g ey, InHGRLEE B 731 80°C
J& , LOX & ik .

KNG 05 48 Ak Bl AR S 0K G R A K, =
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