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Effect of Inhibitor on Lipoxygenase Inactivation in Soybean Homogenates

Hyo-Sig Im, Young-Hun Cho and Chong-Ouk Rhee
Department of Food Science and Techwology, Chon-nam National University

Abstract

The effect of several inhibitors such as ascorbic acid on the lipoxygenase in soybeans known to
catalyze reaction resulting in racid off-flavors was examined in the soybean homogenates by the oxygen
electrode method. Among 8 compounds added at homogenizing process, 10 mM ascorbic acid inhibited
lipoxygenase-1 and lipoxygenase-2/3 activities to 41.7% and 49.8%, respectively. Inactivation of lipoxy-
genase-2/3 was highly accelerated by homogenization for 15 min at room temperature, so the activity
was inhibited 70.8% comparing with the homogenization of 3 min. When soybean homogenates with
10 mM ascorbic acid was stored at 25C for 72 hrs, lipoxygenase-2/3 activities lowered to 52.8%
whereas L-1 activities lowered to 15.8%. Since it is reported that lipoxygenase-2 is responsible for
the off-flavor of soybean products, the inhibitory effect of ascorbic acid among several inhibitors investi-

gated might be useful in soybean processing.
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Table 1. Effect of pH on lipoxygenase activity and solu-
ble protein in soybean homogenates

Table 3. Effect of calcium phosphate and L-ascorbic
acid on lipoxygenase activities and soluble protein in

Varieti L-1 L-2/3  Soluble protein soybean homogenates
arieties pH . .
(unit) (unit) (mg/m/) L1 L23 Solub_le
Danweon 60 521 275 158 Varieties Inhibitors (unit)  (unit) (‘:;‘;/i‘]‘l’)
6.5 52.1 30.2 1.70
7.0 49.8 324 3.25 Danweon control 528 253 5.88
N - U — - 10 mM 41.7 183 0.83
Malry 6.0 46.2 225 1.40 calcium phosphate
65 494 250 158 10 mM 308 127 131
70 462 275 3.00 L-ascorbic acid
Amsoy 60 540 244 110 Malry  control 491 263 550
65 571 254 145 10 mM 411 168 062
7.0 55.2 279 2.31 calcium phosphate
10 mM 30.0 9.0 1.05
L-ascorbic acid
Table 2. Effect of several inhibitors with different con-
centration on lipoxygenase in soybean(Danweon) homo- Amsey  control 5.7 245 550
genate (unit : %) 10 mM 41.7 144 0.53
calcium phosphate
Inhibitors L 123 10 mM 300 64 094
1lmM 5mM 10mM ImM 5mM 10mM L-ascorbic acid
control 100 100 100 100 100 100
calcium chloride 1011 900 849 885 743 711
calcium phosphate 945 87.7 790 834 735 723

L-cysteine 9.7 759 635 1399 1379 1320

DL-dithiothreitol 824 761 70.8 1115 830 526

EDTA disodium 884 888 862 1375 111.1 108.7
-calcium salt

L-ascorbic acid 81.8 70.1 583 1000 913 50.2

tilon 843 758 714 1150 1032 933

O-phenanthroline 972 926 90.0 1269 150.2 1802
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e}

&2 ool ojxls Z24E Mol SR dE

%dFo) 1,5 2 10 mM9] calcium chloride, calcium
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detoljxl o) FA FA9] Al A= Table 29} 2t

L-cysteine?] 7%, L-1 &4-& AadA e F=rt 371
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AFHE A9 Holx wsttky RaF A dxEHe
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2 zo]E B4 %7 1 mM Yuf L-2/3 #AJe] 1115

Tolut 10 mM Udul= 526%2 ¥4¢& vehidct o
213 A3 o5 lipoxygenase”} 4709] SH7|<}t 2749
SS A& 71A, SH 254 2 SS Aol ojs) FAo
AR F ek BBl oXEE A TFe)et.
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Fig. 1. Effect of homogenization time on lipoxygenase
activity of soybean homogenates soaked in water and
homogenized at room temperature
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Fig. 2. Effect of inhibitors and homogenization time
on lipoxygenase activity of soybean(Danweon) homoge-
nate

B—B; L-Ascorbic acid, +~--+; Calcium phosphate
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unitE vehgl e, 10 mM L-ascorbic acid®] 749+
300 unit& vehfo] st Haanst F& 4 7 U
t}.

L-2/3 84-¢ 10mM calcium phosphate?] 7% ©h
AF, 4T ¥ Amsoy 747 183, 168 144umt%
vely o} 10mM L-ascorbic acid®] 7% <43, b
2E 9 Amsoy 7ZH7t 127, 90 % 64 un1t~ el o
F5ERE A 289 zelrh vk 10mM L-ascorbic
acid 2] 29+ 10 mM calcium phosphate?] %ol u} )
HIZ, ke E 9 Amsoy 27t 72%, 53% 2 43% A=
Aol dghedl 7184 sl algske) dF, v E
o Amsoy £22 Vel L-2/3 &3 UAs eio)
A vell L gich

o
250
b
o
1 -
Z 40 -
o
(] .
r ~ - T e ——— -
x T -
>0 e T ey b
c N
o i —
——
= e
=2 T e
-

w - i
o] — - N L-2, 31
S 10 :\\_\:\t_ﬁj%——% |
=
o
R

9 ——

) 24 48 72
TIME {HRS)

Fig. 3. Effect of storage time at 4°C on lipoxygenase
activity in soybean(Danweon) homogenate with inhibi-
tors
B—®; Calcium phosphate, +—+; L-Cystene, «—%; L-
Ascorbic acid
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Fig. 4. Effect of storage time at 25°C on lipoxygenase
activity in soybean(Danweon) homogenate with inhibi-
tors
W—M; Calcium phosphate, +—+; L-Cystene, x—x; L-
Ascorbic acid
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