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ABSTRACT

The capabilities of degrading glucosinolates and producing myrosinase by new
fungal isolates, Rhizopus sp., Mucor sp. and Aspergillus sp. were reported. These were
carried out by growing the strains in liquid medium using the glucosinolate sinigrin as a
substrate. It was shown that the potential of sinigrin degradation by the Rhizopus and
Mucor seemed to be low. In such cases, the degradative process did not involve with
myrosinase. In the Aspergillus case, sinigrin-degrading capability was closely related to

the presence of myrosinase activity within fungal mycelium. Degradation of sinigrin
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yielded the product allylcyanide. The fungus Aspergillus sp., later assigned as the strain
NR-4201, exhibited the potential to degrade glucosinolates in mustard extract medium
(Brassica juncea) by both two-step and one-step liquid culture.

The production of an intracellular myrosinase by Aspergillus sp. NR-4201 was
performed by a one-step culture in mustard extract medium. Optimum condition was
carried out at 5.5 mM glucosinolates, pH 6.5, 30 °C for 48 h, under reciprocal shaking at
150 rpm. Cell-free extract obtained after fungal cell disruption of a 40-ml culture
contained 35 U of myrosinase activity. The Aspergillus myrosinase was isolated by
fractionating with ammonium sulfate, and chromatography on DEAE Sephadex A-25
columns (twice) and Sephadex G-100 column, stepwisely. The final enzyme preparation
(a specific activity of 65 U/mg protein) exhibited one major band on SDS-PAGE
corresponding to a molecular weight of 94 kDa. A native mass of 90 kDa was estimated
by Sephadex G-200 chromatography, suggested that the enzyme occured as a monomeric
protein.

Optimum activity of the purified Aspergillus myrosinase was shown at pH of 7.4
and at temperature of 28 °C. The enzyme was stable at pH between 6 and 8 and at
temperatures up to 25 °C. The activity was substantially inhibited by Ag*, Al**, Co™,
Fe**, Hg*, Hg®*, Mn**, Ni**, Sn**, Zn** and L-cysteine, and no stimulation by metal ions
was shown. L-Ascorbic acid showed no activation or inhibition effect on enzyme activity.
Hydrolyzing activity of the enzyme was not shown towards a series of glycosides such as
p-nitrophenyl-B-D-arabinoside, p-nitrophenyl-B-D-galactoside, p-nitrophenyl-§-D-malto-

side, p-nitrophenyl-B-D-xyloside, cellobiose, starch, digitonin, stevioside, amikacin and
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gentamicin. However, strong activity was demonstrated towards the glucosinolate
sinigrin as well as p-nitrophenyl-B-D-glucoside (pNPG). Ky, values with sinigrin and
pNPG were calculated to be 0.65 and 2.8 mM, respectively. Sinigrin acted as a
competitive inhibitor for pPNPG-hydrolyzing activity, and vice versa. It was shown that D-
glucose acted as a non-competitive inhibitor for the activity of sinigrin hydrolysis.

The Aspergillus enzyme being able to catalyze the hydrolysis of sinigrin at pH
between 5 and 9, yielded allylisothiocyanate as a major product. Whereas, no liberation of
allylcyanide was observed. Furthermore, a minor compound was appeared as the amount
10 % of total hydrolytic products from sinigrin. GC-MS analysis revealed that this minor
compound was a possible isomer of allylisothiocyanate. Crude Aspergillus myrosinase
exhibited the potential to produce allylisothiocyanate from mustard extract, indicating

further application of the enzyme.
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