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ABSTRACT

Aspergillus sp. NR46F13, isolated from soil via sinigrin-barium sulphate agar technique, was tested for
myrosinase production. The fungus degraded glucosinate and produced 3.19 U mL* of myrosinase after 48h
cultivation. due to the high myrosinase production, this new isolate is a potential candidate for industrial

applications.
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INTRODUCTION

Glucosinolates are amino acid derived from natura plant
products containing thioglucose and sulfate moieties. They
arefound in Brassicales, mainly in Brassicaceae (Cruciferae),
and in severa other families of dicotyledonous angiosperms.
Upon tissue disruption, glucosinolates are hydrolyzed by
myrosinase (B-thioglucoside glucohydrolase EC 3.2.3.1), to
unstableintermediatesthat, as dictated by chemical conditions,
spontaneously rearrange to isothiocyanates, thiocyanates or
nitriles (1,8). Glucosinolate breakdown products are proposed
to act asallelochemicalsand play arolein plant defenses against
herbivores, pets and pathogens (1,8). As components of food
for humans and feed for livestock, the biologica activities of
glucosinolate hydrolysis products have generated considerable
toxicological and pharmacological interest. Natural isothiocyanates
derived from aromatic and diphatic glucosinolates are effective
chemoprotective agentsthat block chemical carcinogenesisand
prevent several types of cancer in rodent model (13).

Myrosinase and glucosinolates have been studied
extensively. Many reports have described the isolation and
characterization of myrosinase, especially from mustard and
oilseed rape. A significant effort has been put into the recent
cloning of plant myrosinase genes (2). Myrosinase was not
only found in plants but also in microorganisms. Over the
past 40 years a number of microorganisms including bacteria

and fungi have been reported for their glucosinolate-
degradation properties. Most works have been concentrated
on characterization of glucosinolate degradation by intact
microbial cells (3,6,9,12) and several reports described the
selection of Aspergillus sp. for myrosinase production
(4,10,12). The study of myrosinase, therefore, is significant
for both biological and biotechnological aspects of food and
feed industries.

Our research unit hasbeen interested in studying myrosinase
from Aspergillus sp. in many aspects including biodegradation
inliquid and solid cultures(9,10). A new techniquefor detection
of microorganisms that produces myrosinase, using sinigrin-
barium agar plates, was developed (11). To our knowledge no
investigation has been carried out on screening of
microorganisms for improved myrosinase production.

In this paper, we describe the screening and characterization
of anew isolate for myrosinase production.

MATERIALSAND METHODS

One hundred fifty soil samples, potentially containing
glucosinol ate-degrading microorganisms, were collected from
Lamphun province, Thailand. Soil sampleswerebottledin sterile
vials. One gram of each sample was suspendedin 10 mL sterile
distilled water. After shaking at room temperature (25°C), the
sampleswerelet to settle at room temperature for 2-3 hr. Then,
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100 pL of the supernatant was spread onto nutrient agar (2 g
beef extract, 2 g tryptone and 1.5 g agar in 100 mL distilled
water) and potato dextrose agar (3.9 g potato dextrose agar in
100 mL distilled water) plates.

Re-plating was made until pure cultureswere obtained. The
selected strainswereinocul ated onto sinigrin-barium agar plates
(12), aridincubated at 30°C. Growth was observed daily, and the
strains that grew on sinigrin-barium agar plates were re-plated
onto mustard extract agar (10). Incubation was carried out at
30°C. The plates were observed daily. Each distinct growing
colony was picked and then plated onto nutrient agar or potato
dextrose agar plates.

Myrosinase production by the selected strains was tested
in mustard extract medium in different conditions of pH,
incubation time and incubation temperature.

Aninnoculum, prepared from 1-week-old culture having a
concentration of 10° spores mL™1, was transfered to eighteen
125 mL Erlenmeyer flasks containing 25 mL mustard extract
medium with different pH values (10 mM glucosinolatesin 0.1
M sodium phosphate buffer). Incubation was carried out at
30°C in a water-bath, shaken at 150 rev min?. At each time
point, a two mycelial samples were harvested and washed.
One mycelial sample was used for determination of fungal
cell dry weight by washing and drying at 105°C. A culture
filtrate of the other sample was assayed for glucose and
glucosinolates contents while fungal cell pellet was disrupted
using amortar. Cell-free extract obtained after centrifugation
(12,000 x g, 25 min, 4°C) was assayed for myrosinase activity.
The effect of incubati on temperature on myrosinase production
was studied at 28 to 40°C. The myrosinase assay was done
according to Sakorn et al., 1999. Protein was determined
according to Petroski and Kwolek, 1985. One unit of
myrosinase activity was defined as the amount of enzyme
that catalyzed theliberation 1 umol of glucose per minutefrom
sinigrin under the above described conditions.

Table 1. Optimal conditions for myrosinase production.

Production of myrosinase by fungi

RESULTSAND DISCUSSI ON

One hundred fifty soil samples suspected to contain
myrosinase-producing microorganisms were collected. One
hundred sixty one microorganismswere isolated and tested for
myrosinase production. The screening result showed 28 newly
isolated strains with positive opague zone on sinigrin-barium
sulphate agar. Myrosinase activity was found in all positive
Aspergillus sp. that grew on sinigrin barium sulphate agar.

In this study, most selected strains degraded all
glucosinolate in the first 36 h growth period, with more than
half of glucosinolate degraded within 18 hr of growth (Fig. 1).
On the other hand, Aspergillus sp. NR46F4, NR46F13 and
NR46F14 did not completely degrade glucosinolate within the
same growth period.

Growth on mustard extracted mediawas investigated in all
selected strains. Aspergilllus sp. grown on mustard extracted
medium with no supplement presented relatively high
intracellular myrosinase activity. Maximum myrosinase
production varied from 3.19t0 1.25 U mL*,and was higher when
to previousreported results. Aspergillus syndowi IFO4284 (0.08
U mL1) (5), Aspergillus niger AKU3302 (0.088 U mL1) (4),
Aspergillus syndowi QW31c (0.096 U mL*) (7) and Aspergillus
sp. NR-4201 (0.28 U mL™*) (10). Aspergillus sp. NR46F13
presented the highest myrosinase activity (3.19 U mL™*), and
cell dry weight (15.67 mg mL™) within 48 hr of glucosinolate
degradation. The highest myrosinase production and the
highest fermentation parameters did not coincide with rapid
glucosinolate consumption.

Optimal conditionsfor myrosinase production weredifferent
in selected strains (pH 6-7, 28-35°C). Glucosi nol ate degradation
rate was higher than that reported in previous works for
Aspergillus sp NR-4201 (9,10) and Aspergillus calvatus (12).
Thenew isolate of Aspergillussp. presented higher myrosinase
production than that reported in previous studies.

. " Glucosinolate Myrosinase
Organism CDW* (mg/ml) degradation (h) Temperature(C)  pH activity (U/mi)
Aspergillus sp. NR463 6.09 K9 D 65 135
Aspergillus sp. NR465 125 0 0 75 151
Aspergillus sp. NR468 836 Ky D 75 241
Aspergillussp. NR4617 1105 K9 D 65 125
Aspergillussp. NR4621 1806 0 0 75 144
Aspergillus sp. NR46F4 16.35 48 K3) 6 265
Aspergillus sp. NR46F13 1567 48 K3 65 319
Aspergillus sp. NR46F14 16.05 48 0 65 282

*CDW: Cell dry weight.
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Figure 1. Glucosinolate degradation () and myrosinase production (M) by Aspergillus sp. NR463 (A), Aspergillus sp. NR465
(B), Aspergillussp. NR468 (C), Aspergillussp. NR4617 (D), Aspergillussp. NR4621 (E), Aspergillussp. NR46F4 (F), Aspergillus
sp. NR46F13 (G) and Aspergillus sp. NR46F14 (H) grown in batch culture using mustard extract media for 54 h at optimal
conditions shown in Table 1.
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A microorganism that presents high myrosinase activity a
relatively short time would be more effective for process
optimization onanindustrial scale, since such organism requires
less energy and is less likely to be contaminated. Some of the
filamentousfungi tested presented maximum myrosinase activity
in 30 to 36 h, however this production wasrelatively low (Fig.
1). For other strains, (NR46F4, NR46F13 and NR46F14) along
growth period wasrequired for total glucosinolate degradation.
Myrosinase production for those strains occurred at 42 hr.

We hereby introduce new myrosinase-overproducing
microorganisms, characterized by high levels of enzymatic
activity, that al so possess ahility to grow inthelow cost medium.
Considering the potential application of these fungi in
degradation of glucosinolate-rich wastes from agro industry,
and the possihility of producing valuable glucosinolate derived
products, further studies are certainly warranted.

In conclusion, a newly isolated myrosinase-overproducing
Aspergillus sp. newly has been obtained and characterized asa
good enzyme producer, with valuable hydrolysis products. This
myrosinase enzyme offers a great potential for industrial
applications, such asfeed detoxification and enhanced yield of
flavor industrial production (allylisothiocyanate production).
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RESUMO

Selecdo defungosfilamentosos para a producéo do
mirosinase

A linhagem Aspergillussp. NR46FB, isolada de solo através
datécnicado égar sulfato de bério-sinigrina, foi testada quanto
aproducdo de mirosinase. O fungo degradou completamente o
glicosinolato e produziu 3,19 U.mL* de mirosinase, apés 48 h
de cultivo. Devido a ata producdo de mirosinase, esse hovo
isolado é um potente candidato para aplicagdes industriais.

Palavras-chaves. myrosinase, Aspergillus sp., sinigrin,
glucosinolate, allylisothiocyanate
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