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An experiment has been conducted to measure the impact of UV radiation sensitivity on
dermatophytes (Microsporum boullardii) by different UV radiation exposure time interval (1 min,
2 min 5 min, 10 min and 20 min) in degradation of keratin (Feather) in growth promoting
substances of protein, cysteine, cystine and methionine from 7 to 28 days of incubation period.
Mutant strain caused maximum weight loss with 1 minutes of UV radiation exposure at 21 day
and mutant strain became immune in sensitivity at 14 days for decomposition of feathers .
Maximum protein caused at 21st days with 20 minutes UV radiation exposure and immune
sensitivity had deducted with other UV radiation exposure time. On 28 days, mutant strains
became immune with all exposure times, Whereas maximum methionine caused at 21st days
with 20 minutes UV radiation exposure. Maximum cysteine caused at 14 day with 5 minutes UV
radiation exposure and mutant strain showed immune response at all time periods. Cystine
production was also followed by cysteine at 21 day and also showed complete immune response
with 1 and 2 minutes UV radiation exposure at7 and 14 days. Thus mutant strain of Microsporum
bouilardii can be used as a biotechnological tool for production of growth promoting substances.
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INTRODUCTION and Bohme 1963) without exposure of
Waste material Keratin is undegradable and ultraviolet radiation. Unfortunately
is attacked by a specific group of Bacteria degradation of keratin into amino add
{Nocardia, Streptomyces and cysteine, Cystine, Methionine was slow
Actinomycetes) and fungi (Chrysosporium, growing process with moderate spore
Trichophyton and Microsporum etc) and formation and therefore these are
utilize as a source of nutrition as nonsignificant for commercial utilization of
Scleroprotein, Keratin is characterized by immune strain, further immune nature of
high sulphur containing amino acids mainly Microsporum  boullardii was attempted by
Cystine and Cysteine etc.(Shrivastava et al physical mutagenesis. The result in a
1996) These microbes are able to decompose Mutant strain Microsporum boullardii having
Keratinous substances and are digested by significant production of growth promoting
keratinolytic system which includes active substances. No report is available regarding
alkalization of substances extracellular. the sensitivity of UV radiation on
Sulphitolysis of disulphide bonds and Keratinophyles except Actinomycetes for
proteolysis. In biodegradation of keratin the production of Antibiotics (Galentenko
(feather) have studied by various workers and Terkhova, 1990} and Gluconic acids.
{(Ghawana 1997, Kunert 1992; 1995; Production by mutant strain of Aspergillus
Kushwaha and Agrawal 1981; Malviya etal niger (Singh et al 2001). Therefore present
1992; Govil et al 2001; Nigam and study has been undertaken to know the
Kushwaha 1993; Rajak et al 1991; Ziegler impact of UV radiation sensitivity on
*Correspondence address: dermatophyte (Microsporum boullardii ).
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MATERIALS AND METHODS
Microorganism Microsporum boullardii DEI'S
4 mutant derived from wild type strains
Microsporum boullardii.  DEI S 3 after
exposing at different time periods of UV
irradiation was used in present study. The
strain was maintained on Sabouraud’s
dextrose agar (SDA) slant by periodical
transfer in separate condition. Culture
condition and fermentation medium
Microsporum boullardii DEI S 2 grown in
petriplate containing SDA medium for 7days
spores were aseptically harvested with 100 ml of
sterile distilled water spore concentration in
suspension was determined by dilution plating
fermentation was carried out by dilution plating.
Fermentation was carried out by inoculating 2.0
ml of well dispersed spore suspension containing
2x1 spores in 50ml of fermentation medium
containing salt solution (g/I).K,HPO, — 1.5g,
MgS0,.7H,0 - 0.025g ,CaCl, — 0.025g, FeSO,—
0.015g,

ZnSO, — 0.005g. Fermentation was carried out in
batches in an incubators at 28°C for weekly
interval for 28days.

ANALYTICAL METHODS

Aliquots were removed from all the flash on 7
day interval at 28 days of incubation. Mycelium
~and substrate removed through preweighed
‘Whatman’s filter paper no 42. The culture
filterate was centrifuged at 3000 rpm for Smin
and supernatant was tested to following
biochemical test.

A- Determination of weight loss : Dry mass of
culture was determined by drying the
myecelia at 90°C till the constant weight was
observed.

B- Determination of Extracellular Protein:
Protein was estimated according to the
method of Lowery et al (1951).

C- Estimation of Methionine: The estimation of
Methionine was done by Mc Carthy
Sullivan’s method Singh (1994).

D- Estimation of Cystine and Cysteine:
Determination of soluble Sulphohydryl
compounds as cysteine (- SH) and
disulphide as cystine was done by Ram
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krishna et al (1979) and Singh (1994)
method.

RESULTS AND DISCUSSION
Impact of different time periods of UV radiation
were tested on M.boulluardii as immune and
non immune behaviour for production of
proteine , weight loss , Methionine, Cysteine and

Cystine.

Weight loss

Maximum weight loss (0.08gm) was observed at
the 7* day of incubation by wild strain. After
radiation mutant strain may or may not be
immune for degradation of the feather. The
mutant strain showed maximum weight loss
(0.14M/at 14 day) with 1 min exposure, it was
followed by (0.08gm)at 28" day of some
exposure , the weight loss (0.09gm) was
observed at 21% of incubation period with 20
minutes.(Fig. 1) Exposure 1gm of dry mycelium
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of fungus utilize about 3-4 gm substrate reported
by Ziegler and Bohme (1963) and Kunert (1984).
The radiation effect the growth of mycelium and
extracellular enzyme i.e. RNA and DNA cause
the change pH pattern of weight loss by mutant
strain for the production of Protein.

Protein

The wild strain caused maximum protein at the
21" day of incubation period after UV radiation
with 20 minutes exposure maximum protein
caused at same incubation period and immune
sensitivity detected with other UV radiation
exposure time on the other incubation periods
the boosted amount of protein (19.35ug/ml) was
observed with 20 minutes of exposure. (Fig. 2)
This observation was very significant in protein
concentration with mutant strains as compared
with wild strains.
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Methionine

The concentration of was maximum (5Sug/ml) at
28™ day in wild strain. The mutant strain showed
maximum methionine (62ug/ml) at 7 day with
10 minutes exposure and 5.4 ug/ml. At 14® day
of incubation period with same exposure. The
significant results were observed with 10-20
minute exposure time (Fig 3). The 20-minute
exposure of UV radiation showed the sigmoid
curve or fermentation of feather substrate by
mutant strains as compared with other exposure

level period.
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Cysteine and Cystine

The wild strain caused maximum cysteine
(0.44ug/ml) at the 7* day of incubation period.
No concentration of cysteine was observed with
one or two minute UV radiation which proved
immune behavior at all incubation periodéﬁ“ﬂfe’
maximum concentrations of cystine was seen
(1.25 ug/ml) at 14™ day with Sminutes of UV
radiation at 21% day(Fig.5 ). Maximum
concentration of cystine was observed by wild
strain there was no effect with 1 minute UV
radiation at 7" and 14" day.Mutant strain caused
maximum cystine (3.05ug/ml) with 2 minutes
exposure at the end of incubation period. The
present observation have a correlation between
the observation of protein and amino acid. They
shows a sigmoidal curve with 20 minute of UV
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radiation for degradation of proteins into amino
acid.

No report is available regarding the sensitivity of
UV radiation on dermatophytes (Microsporum)
for the production of growth promoting amino
acid Cysteine, Cystine etc by mutant strains,
However Singh et al (2001) as reported the
optimization of fermentation condition for
gluconic acid production by UV radiated mutant
strain of Aspergillus niger. It was concluded in
present study , the mutant strain can be used as
biotechnological  tool
production of growth promoting substances —
~—x~ in microbial biotechnology.
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