% %%, ¢ CNFH-91-04

HEHEF91# 1 1p191eE122 310

ik
[\
fae

|+
ﬁ-\'-i
\__
pi

>~

-l

\_
fak-
N

&
>~
Py

REFE s FRPHL

>
7
ﬁ
|

PERRE 92 &

1

]

24

2



CH-E AR B LR
ﬁnwﬂz 9131n
a4FA D FRE R
~ -@%ﬁ.ﬁ
dw‘ﬂ R

SRR SR E AR IS
ﬁé%w;;u%ﬁ:%§gik4~51ﬁ
o WP EETISI BT 43 NFT S
15*7%§€~mﬂé &é’Jmﬁi
e et 5B - #FT 1532488y
Wi Sk NRd 5 20-50% 4 W,\aj .
Hydroxyapatite & ++ /% 47 # Superdex pg

200 " iE i~ Bt 0 Fa § & B 1E(LOX)
B 18 8 o w5 43% o FEINA M

it e LOX 2. B i i & 2 pH » %] 5 40°C %
pH 6.4 » >738 & 40°C 12 T 2 pH55~7.5 F
85 LOX 2 FHAE T o 3% LOX 37
b radmpiz ko it 1812 B F o _’f_',k ,;
20:5~18:3-20:4-22:6- F|*
BT AT E e BB Y LOX ﬁé‘%
18:2z2 % i* A4 % 9-% 13-HODE » +*
%63:1; ;%18‘3 % 13-HOTE (100%) -
SETETEEFRINREIRFEF PR
& 73 :,\,},el;%\ green, cucumber, melon
ERoPR o

Mok . 4 £ = &

k"l\

FARNEC DO 2

Abstract

Lipoxygenase (LOX) (linoleate:oxygen
oxidoreductase, E.C. 1.13.11.12) activity of mung
bean during germinating process was studied. The
mung bean seedlings were cultivated over a period
of 4 days and LOX activity increased and reached
a maximum about 5-folds at dat 1.5. LOX from
mung bean seedlings was further isolated and
purified using 20-50% saturation of ammonium
sulfate fractionation, hydroxyapatite column
chromatography and gelfiltration on Superdex pg
200. The optimal pH of the partially purified LOX
was 6.4, and optimal temperature was 40 °C. At

1p391#127" 31p
PSR hd B S A S

pH ranged 5.5 to 7.5 and temperature below 40 °C,
the LOX activity was stable. The LOX from mung
bean seedlings showed the highest reactivity
toward 18:2 followed by 20:5, 18:3, 20:4 and 22:6.
Based on retention time in normal phase HPLC,
the products of 18:2 reacting with LOX of mung

bean seedlings were 9- and 13-HpODE
(hydroperoxyoctadecadienoic acid) at a ratio of
6.3:1, that from 183 was 13-HpOTE
(hydroperoxyoctadecatrienoic acid). Mung bean

extract treated with 13-HpODE or 13-HpOTE
developed strong green odor, while those treated
with 9-HpODE or 9-HpOTE produced sweet,

cucumber or melon-like aroma.

Keywords: Lipoxygenase, mung bean
seedlings, purification, flavor
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Table.1 Purification of lipoxygenase from mung bean seedlings

total activit . specific activit recover urification
stage (umole/min))/ total protein (mg) (Emole/mg-miri/) (%) ’ P (fold)
crude extract 1972.6 1120.8 1.76 100 1.0
20-50 % (NH4)SO4 982.4 328.6 2.99 49.8 1.7
Hydroxyapatite 159.8 18.9 8.45 8.1 4.8
Superdex pg 200 84.8 2.7 31.42 4.3 17.9




Table.2.Formation of hydroperoxide from
polyunsaturated fatty acid reacted with partially
purified lipoxygenase from mung bean seedlings.

hydroperoxide relative
‘fatty acids (umole/mg activity (%)
protein-min)
18:2 (w-6) 0.56 100
18:3 (@-3) 0.42 74.1
20:4 (©-6) 0.41 72.7
20:5 (-3) 0.43 77.1
22:6 (-3) 0.40 71.8
I~ 3d R
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Figure 1. Change of LOX activity during germinating
process of mung bean.
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Figure 2. Elution profile of mung bean seedling LOX on hydroxyapatite
column (2.6x15 cm). Column was equilibrated with 50 mM potassium
buffer (pH 6.3) and eluted with 0.19 or 0.4 M phosphate buffer at a
flow rate of 1 mL/min. Fractions of 4 mL were collected and assayed
for protein as absorbance at 280 nm and for LOX activity.
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Figure 3. Elution profile of mung bean seedling LOX on Superdex pg 200
column (1.6x60 cm). Column was equilibrated with 50 mM phosphate
buffer (pH 6.3) and eluted with the same buffer at a flow rate of
0.6 mL/min. Fractions of 3 mL were collected and assayed for protein

as absorbance at 280 nm and for LOX activity.
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Figure 4. Temperature profile of LOX activity from
mung bean seedlings.
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Figure 5. pH profile of LOX activity of mung
bean seedling.
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Figure 6. Thermal stability of LOX activity from

mung bean seedlings.
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Figure 8. Normal phase HPLC chromatograms
of products derived from (A) linoleic

(B) linolenic acid reacted with the partially
purified LOX of mung bean seedlings.
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