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Abstract

Myrosinase was purified from Korean mustard seed(Brassica juncea) by a sequential process of
DEAE-cellulose, concanavalin A-sepharose, and Superose 6 chromatography. The molecular weight
of puri-fied myrosinase(Il -2) determined by SDS-polyacrylamide electrophoresis was 67KD. About
a 248-fold purification for myrosinase Il -2 was obtained after Superose 6 chromatography. Optimum
pH of the myrosinase was 7.0 and optimum temperature of the enzyme was 37°C. The enzyme was
stable at pH 7.0, and below 30°C. Cu, Hg and Fe ion significantly inhibited the enzyme activity, but
ascorbic acid enhanced, resulting in a maximum activity by 1mM ascorbic acid. Among the ascorbic
acid ana-logues, dehydroascorbic acid inhibited the enzyme activity, whereas others showed a little
effect. Reducing agents such as 2-mercaptoethanol and dithiothreitol inhibited the enzyme activity,

but the reducing agents with ascorbic acid was enhanced enzyme activity.
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Fig. 1. DEAE-cellulose column chromatography of cru-
de enzyme from mustard seed.
Elution was carried out with a linear gradient(0
to 0.5M) of NaCl in 10mM Tris-HCI buffer(pH 7.0).
Column size: 2.5 % 40cm, Flow rate: lml/min, Frac-
tion volume: 10ml/tube.
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Fig. 2. Affinity chromatography of DEAE—cellulose frac-
tion(I1) on Concanavalin A-Sepharose column.
Elution was carried out with 0.25M methyl- ¢-D
-mannopyranoside in Concanavalin A-Sepharose
buffer(pH 7.0).
Column size: 1.5%20cm, Flow rate: 0.5ml/min, Frac-
tion volume: lml/tube.
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Fig. 3. Fast performance liquid chromatography of Con-

canavalin A-Sepharose fraction(1I -2) on Supe-
rose 6 column.
Elution was carried out with 10mM Tris-HCl
buffer(pH 7.0).

Flow rate: 0.2ml/min, Fraction volume: 1ml/tube.
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Table 1. Purification of myrosinase from mustard seed
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Fig. 4. SDS-PAGE patterns of proteins obtained from
mustard seed.
A lane: Mark protein, B lane : Crude enzyme, C
lane: DEAE-cellulose column fraction, D lane:
Concanavalin A-Sepharose column fraction, E lane:
FPLC Superose 6 column fraction.

Steps Volume Total protein  Total activity Specific activity Purification
(ml) (mg) (units) (units/mg) (fold)

Crude extract 410 5,200 1,200 0.23 1
Centrifuged-dialyzed extract 450 410 1,130 2.76 12
DEAE-Cellulose

Myrosinase 1 250 150 8 0.05 0.03

Myrosinase O 220 90 990 11 478
Con. A-Sepharose

Myrosinase -1 10 83 260 313 136.1

Myrosinase -2 10 a5 250 55.6 2417
FPLC(Superose 6)

Myrosinase -2 5 2.8 160 57.1 248.3

Units was defined pmols of sinigrin hydrolyzed/min
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Fig. 5. Effect of pH on the activity(@®) and stability
(a) of the purified myrosinase from mustard
seed.
pH 4.0~6.0(10mM acetate buffer), pH 6.0~7.0
(10mM phosphate buffer), pH 7.0~11.0(10mM

Tris-HCl buffer).
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Fig. 6. Effect of temperature on the activity of the puri-
fied myrosinase from mustard seed.
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Fig. 7. Effect of temperature on the thermal stability
of the purified myrosinase from mustard seed.
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Table 2. Effect of inorganic salts on the activity of
the purified myrosinase from mustard seed

Inorganic salts(1mM)

Relative activity(%)

Control 100
CaClz 108
CoClp 129
SnCly 123
MnCl, 160
SrCle 115
MgCly 139
ZnCly 116
CuClz 60
HgClo 81
FeCly 85
KCl1 126
NaCl 129
NiCl; 117
CdCl, 121
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Fig. 8. Effect of ascorbic acid concentration on activity
of purified myrosinase from mustard seed.
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Table 3. Effect of analogues of ascorbic acid on the
activation of the purified myrosinase from
mustard seed

Analogues(1mM) Relative activity(%)
None 78
L-Ascorbic acid 100
Ascorbyl-stearate 90
Ascorbyl-palmitate 75
D-Isoascorbic acid 69
Dehydro ascorbic acid 0

Table 4. Effect of reducing reagents on the activation
of the purified myrosinase from mustard seed

Reducing reagents{1mM) Relative activity(%)

L~Ascorbic acid(ASA) 100
2~Mercaptoethanol 19
Dithiothreitol 51
ASA +2-Mercaptoethanol 114
ASA + Dithiothreitol 92
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