iv

Thesis Title Enhancement of myrosinase production from
Aspergillus sp. NR463 by Mutagenesis

Author Mr. Bordin Butr-Indr

Degree Doctor of Philosophy (Biotechnology)

Thesis Advisory Committee = Assoc. Prof. Dr. Nuansri Rakariyatham  Chairperson
Asst. Prof. Dr. Hataichanoke Niamsup Member

Dr. Lalida Shank Member

ABSTRACT

Twenty seven fungal isolates, a Rhizopus sp., a Mucor sp. and 25 Aspergillus
sp., and 11 gram negative rod bacteria were obtained from soil by growing in sinigrin
agar plates. All microbial strains were assessed for glucosinolate degradative potential
in liquid culture by using sinigrin as a model substrate. Sinigrin degrading activity
was shown by three fungal genus. Among three fungal genus, only the 21 isolates in
the genus Aspergillus exhibited potential for degrading sinigrin. Preliminary studies of
21 Aspergillus isolates were found to be different in colony morphologies and

* intracellular protein patterns. The most effective myrosinase producer was Aspergillus
sp. NR463. The NR463 strain also exhibited a high potential to degrade glucosinolate
which were contained in brown mustard seeds (Brassica juncea).

For production of myrosinase by Aspergillus sp. NR463, cultivation was
performed by one step liquid culture. Optimum conditions for enzyme production

were achieved in mustard extract medium with glucosinolate concentration of 10 mM,



operating at pH 6.5 and temperature of 30°C for 48 hr, under reciprocal shaking at
150 rpm. Cell free extracts obtained after fungal cell disruption of 1.369 units per ml
of the culture medium.

UV, ethylmethane sulfonate (EMS) and N-methyl-N'-nitro-N-nitrosoguanidine
(MNNG) were used to mutate Aspergillus sp. NR463 in order to increase myrosinase
production. The results presented 7 strains (NR463U2, NR463U3, NR463U4,
NR463E2, NR463E3, NR463MG1 and NR463MG3) that have myrosinase
overproduction (1.85, 1.7, 2.35, 1.68, 1.81, 1.88 and 1.64 units per ml respectively)
and prolonged stability greater than the wild-type. The selected mutant strains were
examined by RAPD to genetically distinguish the 7 isolates by using 10 primers. The
result was clearly illustrated different DNA patterns among wild-type and mutant
strains. All of the mutant strains had the same optimal growth conditions of the wild-
type in 10 mM of glucosinolate medium, pH 6.5 and temperature of 30°C for 48 hr,
under reciprocal shaking at 150 rpm. The most effective mutant strain was Aspergillus
sp. NR463U4 produce 2.35 units per ml of the culture medium. This is the highest
myrosinase production ever reported by a microorganism.

Optimal condition of crude myrosinase from Aspergillus sp. NR463U4 was
pH 8.0 and 29-30°C. Enzyme kinetics of crude myrosinase was shown as K, and Vi
with sinigrin. When spectrophotometric method was used to monitor substrate
decrease, the values were calculated to be 0.25 mM and 28.86 pmol min"' mg-1

protein. While couple enzyme method used to follow product increase gave the K,
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and Vpa values of 0.82 mM and 95 pmol min'mg’ protein respectively.
Glucosinolate hydrolysis by crude myrosinase at pH 7.5, yielded allylisothiocyanate
as a main product. Whereas, no liberation of allylcyanide, a possible toxic product,

was observed in the reaction mixtures.
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