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INTRODUCTION

L-asparaginase (E.C.3.5.1.1 asparagineamino hy-
drolase) cataysesthe deamination of L-Asparginere-
sultingin L-aspartateand ammonia Thisenzymeisre-
ported to be useful for treatment of selected types of
haematopoaiticleukemiaand non Hodgkinlymphomeas™4.

Thebeneficial roleof L-asparaginase administra-
tionisusually attributed to thefact that thetumor cells
have acompromised ability to generate L -asparaginase

TABLE 1: Aspar aginaseproduction by different thermophilic
fungi

Concentration of dye(in ml/100ml
media)

0.06

Name of the fungi

0.03 0.09 0.1

Zone of coloration(in mm)

Aspergillus fumigatus (TT) 1.0 2.0 3.0 5.0
A. nidulans (TT) 2.0 4.0 6.0 0.8
A terreus(TT) 2.0 3.0 4.0 0.6
A. flavus (TT) 2.0 4.0 8.0 0.9
A. niger (TT) 1.0 2.0 3.0 04
Chaetomium thermophile (TP) 1.0 2.0 3.0 4.0
C. thermophilium (TP) 1.0 1.0 4.0 6.0
Humicola insolens (TP) 2.0 4.0 5.0 8.0
H. grisea (TP) 3.0 4.0 6.0 8.0
H. lanuginosa (TP) 4.0 -- 7.0 9.0
H.stelleta (TP) 3.0 5.0 8.0 8.0
Malbranchea pulchella (TP) 3.0 7.0 9.0 12.0
Mucor miehei (TP) 5.0 8.0 9.0 12.0
M. pusillus (TP) 4.0 9.0 12.0 13.0
Torula thermophila (TP) 6.0 9.0 12.0 15.0

TT- Thermotolerent fungi TP-Thermophilic fungi

endogenoudly, either duetolow expression levelsof
asparaginesynthetase™® or insufficient amount of itssub-
strate, apartate or glutaming?. Though L-asparaginase
areavailablefrom number of microbia sourcesbut tu-
mor inhibitory activity hasbeen demonstrated only with
the asparginases obtained from E.coli™ marineacti-
nomycete® and fungi. It has been observed that eu-
karyotic microorganismslikeyeast andfilamentousfungi
such as Aspergillus, Penicilliumand Fusarium have
apotential for L-asparaginase production. Serquisand
Oliverd* worked onitsdistribution, biochemical and
immunologica properties. A large number of bacterid®
and fungi® have been reported to secrete L-asparagi-
nase. Gulati and Saxena, Guptd'®® havedeveloped a
smplerapid plateassay whichismost sensitiveby us-
ing phenol red. Present investigation wasamed to screen
variety of thermophilicfungi for secretion of L-aspara-
ginase.

EXPERIMENTAL

M aterialsand methods

Totd of 46 thermophilicfungal strainsrepresenting
8 general7 species46 strainsisol ated from different
natura substrateslike coa mine soil, municipa waste
and vermin compost. Decomposing materialsand Zoo
waste materia etcwere screened for thermophilicfungi
weregrownin Yeast Extract StarchAgar (YESA) at
45°C £2° C for 7 days. Modified Czepek dox’s me-
dium containing glucose 2.0g, L-aspargine 10.0g,
KH,PO, 1.52g, KCI 0.52g, MgSO,.7H.,O 0.52g,



154 L-asparaginase activity of different thermophilic fungi

BTAIJ, 4(3) September 2010

SHORT COMMUNICATION o

TABLE 2: Asparginaseproduction (in mg/ml) by somether-
mophilicfungi

Incubation Asperginase
Nﬁ?ﬁ;&;he period(in pH weigh?(%g/ml) actsi?/ityg(in 1U/

days) ml)
_ 4 6 134 0.03
m%g;g:s 8 6.7 239 0.04
12 69 202 0.02
4 6.4 145 0.01
A.nidulans 8 6.9 254 0.02
12 73 196 0.01
4 6.2 155 0.01
Acterreus 8 6.8 265 0.03
12 74 201 0.02
4 6.1 143 0.02
A.flavus 8 7.1 235 0.04
12 69 182 0.03

4 6.2 137 0
Aniger 8 7 243 0.02
12 68 179 0.01
_ 4 6.4 187 0.04
ggggg;ﬁg" 8 69 258 0.06
12 72 210 0.03
4 6.2 192 0.03
C.thermophilium 8 7.3 246 0.04
12 71 183 0.02
_ 4 60 1800 0.04
m‘g;‘ia 8 70 2520 0.12
12 64 2000 0.09
4 60 1750 0.03
H.gresa 8 72 2480 0.09
12 69 2020 0.07
4 60 1620 0.04
H.lanuginosa 8 7.2 265.0 0.10
12 70 2010 0.08
4 6.8 192 0.03
H.gelleta 8 7.4 254 0.09
12 72 220 0.07
4 70 1350 0.03
g"u?lctr’]rdalgchea 8 75 2100 0.06
12 74 1850 0.05
4 60  150.1 0.09
Mucor meihei 8 70 2750 0.12
12 65 2400 0.08
4 60 1720 0.08
M.pusillus 8 71 2850 0.10
12 67 2400 0.09
4 70 1500 0.06
;‘gﬂgpma 8 78 2620 0.12
12 72 2120 0.10

TABLE 3: Correlation between culturefiltrateand phenol
red agar platemethod

Zonediameter Enzymeactivity

_ Pearson correlation 1 .836(**)
Zone diameter
Sig. (2-tailed) .000
Pearson correlation  .836(**) 1
Enzyme activity Sig. (2-tailed) .000 .
N 15 15

Corrélation is significant at 0.01 level (2 tailed).

CuNQ,.3H,0Otrace, ZnSO, 7H,Otrace, FeSO,.7H,0
trace, Agar agar 20g and 1000ml of distilled water, pH
was adj usted to 6.21'°1¢ was employed for screening
different thermaophilicfungi for L-asparaginase produc-
tion.

Modified Czepek Dox medium was supplemented
with different concentrations (0.03to 0.09m) of thedye.
A stock solution of 2.5% (dissolving 2.5g of phenol red
in 100 ml of ethanol) and the P* was adjusted to 7.0
using 1M NaOH. The medium thusprepared wasin-
oculated with 7 days old cultures and incubated at
45+2°C for 48 hours. Medium without dye and so-
dium nitrate asanitrogen sourcein placeof L-aspargine
served ascontrol.

At theend of incubation zone of pink coloration
wasmeasuredinmm aspositivefor qualitative assess-
ment and areaof coloration wastaken the quantitative
measurement. Quantitative assay was carried out by
inoculating thefungd gtrainsin 250ml Ehrlen Mayer flask
containing 50ml of medium. Theinoculated flaskswere
incubated at 45 +2°C for 4, 8 and 12 days respec-
tively. Flaskscontaining sodium nitratein place of L-
aspargine served as control. At theend of incubation
period the fungal cultures were harvested on pre-
weighed whatmann No.1 filter paper for the assess-
ment of growth. Thefilter paper dongwith mycelium
wasdried at 65+1°C for 48 hours till constant weight
isobtained. Sincethe difference among thereplicates
wasins gnificant and averagethreereplicateswastaken
ascriteriafor growth rate of thefungus. L-asparagi-
nase activity was assayed as suggested by Imada et
a .M, Thereaction mixture consisting of 0.2ml of cul-
turefiltrate, 0.3 ml of sodium borate buffer (pH 8.5)
and 1ml of 0.04M asparagine was incubated for 10
minutesat 45+2x°C. After incubation the reaction was
terminated with thehelp of 1ml of 15% TCA. There-
action mixturewas centrifuged at 300rpmfor 10 min-
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utesfrom that 0.1ml of supernatant taken and added
4ml of water, Iml of Nesslersreagent and 1ml of 2M
NaOH wasadded. After addition of al abovethesolu-
tionwasleaved for 15 minuteat 45+ 2°C for the color
development. Theintensity of yellow color appeared
measured at 500 nm and expressed as IU M| one
internationa unit of L-asparginaseactivity isdefind as
that amount of enzymecatadysestheformationof 1Umal
of ammoniaper min. under the conditionsof the assay.

RESULTSAND DISCUSSION

FromTABLE litisclear that mgority of isolates
of different speciesof thermophilic fungi were potentia
of producing L-asparaginase. However, degree of pro-
ductionvaried withinthe same generaof different gpe-
ciesfollowed by Torula thermophila, Mucor pusillus
and Mucor meihei, Malbranchea pulchella was next
good producers of L-asparaginase. Myricoccum
albomyces failed to produce L-asparaginase. The
amount of agparaginasesecreted increased withincrease
in dye concentration. However, Aspergillus strains,
Humicola strains and Mucor spp. the degree of col-
oration did not change with dye concentration of 0.09
and 0.1m. A.nidulans, A.terreus, A.flavusand A.niger
werealso poor in production of L-asparaginase.

TABLE 2reved sthat the L-asparaginase activity
inculturefiltrate on 8" day of incubation period Torula
thermophila and Mucor miehel, Humicola insolens
are producing high and equal amount of L-asparagi-
nase among the all species. Mucor pusillus and
Humicola lanuginosa are next good producers. This
method al so supportsthat the production of L-aspara:
ginaseishigher in thermophilic fungi when compared
with thermotolerent fungi.

TABLE 3 explainsthe correlation between L-as-
paraginase activity in culturefiltrate and phenol red
method on agar plate. We havetaken highest valuesin
both methods. In culturefiltrate the activity of L-as-
paraginaseisfound highest on 8" day of incubation
period, diameter of pink color zonein phenol red agar
platemethod at dye concentration 0.1ml/100ml of me-
diaisfound highest value. Thesetwo valuestaken as
two variablesand correlation are cal cul ated by using
SPSS 12.0 softwareversion. Thecorrelationissignifi-
cant at the0.01 level.
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