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ABSTRACT

Microbial secondary metabolites represent a large source of compounds
endowed with indigenous structures and potent biological activities. An
enteric bacteria of Dragon fly (Libellula luctosa) Bacillus spp MLO5
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showed significant L-Asparaginase activity. The maximum production of
L -asparaginase was noticed at 37°C, pH 6.5 and at mannitol (0.2 %), anmo-
nium chloride (0.4 %) and dipotassium hydrogen phosphate (0.8 %) were
ideal chemical sourcesfor the enzyme. All selected factors showed impact
on L-asparaginase enzyme production by thismicrobial strain. Significant
improvement in enzyme production from 2.6 |U/ml to 4.2 |U/ml was noted

under optimized environment.

INTRODUCTION

Bacteriadisplay awidediversity of specializedin-
teractionswith eukaryotic hosts. Symbiotic associations
with microorganismsare known for abroad range of
animds, plantsand other organismg*®? amongwhich
Insects probably comprisethelargest groupinwhich
symbiotic microorganismsare universally found®4.
Many insectsharbour symbiotic microorganismsinther
guts, body cavitiesor cells. Regardlessof their obligate
or facultative nature, theseintracellular symbiontsare
generally potent producers of secondary metabolites.
Insectsarefound to harbour many industrially impor-
tant bacteria. Many of them are potent L-asparaginase
producerswhichisanimportant chemothergpeutic agent.
Tapping of such organismsfor L-Asparaginase produc-
tioninoptimum mediumwill beworth attempting.

L-asparaginasereceived increased attentioninre-
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cent yearsfor itsanti carcinogenic potentia. Cancer cells
differentiatethemsavesfromnorma cdlsindiminished
expression of L-asparagine?”1". Hence, they are not
capable of producing L-asparagineand mainly depend
onthe L-asparaginefrom circulating plasmapool 7.
Clinicd tridsindicatethat thisenzymeisdsoapromis-
ing agent intreating someformsof neoplastic cell dis-
easeinman??, The principa sourceof L-asparaginases
for clinical trialsisthe bacterium Escherichiacolil?.
Although production and purification techniqueshave
been devel oped, they generally provide aquantity of
enzymesufficient for only limitedtrids. Possbly, ater-
native sourcesof L-asparaginasescould overcomethe
problem of antigenic reactionsfoundin somepatients?.

L-asparaginasefrom two bacteria sources (E.coli
and Erwinia carotovora) iscurrently in clinical usefor
thetreatment of acutelymphoblasticleukemid®!. Itis
also used for thetreatment of pancreatic carcinoma?®
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and bovinelymphomosarcoma?. A partiadly purified
L-asparaginasefrom Aspergillusterreus possessesthe
tumour property against Ehrlichsascitesin susceptible
Swissmice. From an observation of thetoxicity and
immunologica responses, theenzymemay benon-toxic
and have myel osuppressive/immunosuppressived,

Ever since Escherichia coli L- asparaginase anti-
tumour activity wasfirst demonstrated by Broome™®
and Mashburn and Wriston*¥, its production using mi-
crobial systemshas attracted considerabl e attention
owingtotheir cost effectiveand ecofriendly nature. A
wide variety of microbial strains, such as Erwinia
aroideae’®, Serratia marcescens (Vibrio succino
genes)®!, E.coli?8, Pseudomonas stutzeril*’,
Pseudomonas aeruginosal™ and Aspergillustamari,
Aspergillusterreus?? were screened for L-asparagi-
nase producing potential®*4. In general, itisnoticed
that biochemical and enzymekinetic propertieslike
optimum pH, temperature, substrate specificity, inhibi-
tion pattern, etc., of microbial enzymesiswell docu-
mented(2819,

Theaim of the present investigation isto search for
new sourcesfor L-asparaginase producing bacteria.
Heretheenteric cavity of Dragonfly (Libdlulaluctosa)
was screened for L-asparaginase producing bacteriaand
find out the optimum nutritional and physiologicd re-
quirementsfor maximum production of L-asparaginase.

MATERIALSAND METHODS

| solation and screening of microor ganism

The Dragon fly were collected from the garden of
the Department of Environmenta Sciences, Bharathiar
University, Coimbatore and the enteric bacteria popu-
lation were screened for the production of L-asparagi-
nase.

M edia composition

Thegrowth medium used for L-asparaginase pro-
duction composed of Peptone-0.5 %, Beef extract-
0.5 %, Yeast extract-0.5% and L-asparagine-0.1%.
The pH of the medium was adjusted to pH 6.5 and
wasautoclaved at 121°C for 15 minutes.

L -aspar aginase assay

L -asparaginase activity was determined by mea-
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suring theamount of ammoniaformed by nesseriza-
tion®1, A 0.5 ml sample of cell suspension, 1.0 ml of
0.1 M sodium borate buffer (pH 8.5) and 0.5 ml of
0.04 M L-asparagine sol ution were mixed and incu-
bated for 10 min at 37°C. The reaction was then
stopped by the addition of 0.5 ml of 15% trichloroace-
ticacid. The precipitated protein wasremoved by cen-
trifugation, and theliberated ammoniawas determined
by direct nesd erization. Suitableblanksof substrateand
enzyme-containing sampleswereincludedinal assays.
Theyellow colour wasread in aBeckman DB-G spec-
trophotometer at 500 nm. Oneinternationa unit (1U)
of L-asparaginaseisthat amount of enzymewhichlib-
erate lumoleof anmoniain 1 minat 37°C.

Optimization of enzymeproduction

Optimum conditionsrequired for maximum produc-
tion of L-asparaginasewere ascertained by subjecting
thedrainsto different level of pH, temperature, agita-
tion, medium strength, carbon, nitrogen and phosphate
sources. Theeffect of pH, temperature and agitation
on bacterial cell growth and L-asparaginase produc-
tionfrom Bacillussp. MLO5 were carried out at pH 4
to 8, temperature at 20°C, 25°C, 30°C, 37°C and at
different agitation speed ranging from static, 100 rpm
to 200 rpm. Toinvestigate the effectsof variouscarbon
sources on L-asparaginase production, Bacillus sp.
MLO5 strainwas grown in different mediacontaining
sucrose, maltose, fructose, lactose, glycerol, starch,
gd actose, xylose, arabinose, sorbitol and mannitol at
0.2,0.4,0.6 and 0.8 %. Theeffectsof variousnitrogen
sourceson L-asparaginase production in Bacillus sp.
MLO5 srainwasinvestigated using different mediacon-
taining gddin, glyane, ammonium chloride, anmonium
nitrate, ammonium sul phate, ammonium dihydrogen
phosphate, sodium nitrate, monosodium glutamate,
yeast extract and potassum nitrateat 0.2, 0.4, 0.6 and
0.8 %. Theeffectsof various phosphate sourceson L-
asparaginase production was anayzed in Bacillus p.
MLO5 strain using different mediacontaining calcium
phosphate, trica cium phosphate, potassium phosphate,
sodium phosphateand di potassum hydrogen phosphate
at 0.2, 0.4, 0.6 and 0.8 %. The L-asparaginase pro-
ductionwasevduated by dilutingthemediaat different
concentration of 25, 50, 75 and 100 percent in both
conventiona and modified medium.
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RESULTSAND DISCUSSION

Out of the 15 isolates, Bacillussp MLO5 exhibited
themaximum production of L-asparaginase. Thergpeu-
tic enzymesare gaining importance mainly because of
their broad variety of specific usessuch asoncolytics,
thrombolyticsor anti coagulantsand asrepl acementsfor
metabolic deficiencies. Biologica production of any
enzymeisahighly complex process, whichinvolves
severd cataytic reactionsand regul atory parametersat
environmental and biochemica levelSY. To maximize
any enzyme production by isolated microbia organism,
the basic need isto have preliminary information on
growth conditionsanditsassociated enzyme*.

Effect of pH on L -aspar aginaseproduction

The optimum enzyme production and cell density
was maximum at pH 6.5 and production rate declined
withincreasing and decreasing pH (Figure 1). Enzyme
production wasobserved till pH 8 but comparatively
low withtheoptima pH vaues. TheculturepH strongly
affects many enzymatic process and transportation of
various components acrossthe cell membrang®.

Effect of temperatureand agitation on L -aspar a-
ginaseproduction

Thetemperatureand aeration arethemain factors
that govern the enzyme production. Ray et a.[?4 had
shown that temperature can regul ate the synthesisand
secretion of enzymesby microorganisms. Thegrowth
of microorganismsandenzymeproductionissignificantly
affected by aeration and agitation*¥. Inthe present study,
enzyme production wasfound to enhance considerably
under static condition asit greatly influenced the avail -
ability of nutrientsto the organism at 37°C (Figures 2
and 3).

Effect of carbon, nitrogen and phosphate sour ce
on L -asparaginaseproduction

Cell growth and L-asparaginase production are
usually stimulated by supplying carbon, nitrogen and
phosphate sources. Theoptimization of carbon, nitro-
gen and phosphate sources showed that the maximum
enzyme activity at mannitol, anmonium chlorideand
dipotassium hydrogen phosphate repressed enzyme
production with 0.2 %, 0.4 % and 0.8% concentra-
tions (Figures4-6). Thereare several reports showing

Effect of pH on L - asparaginase activity
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Effect of agitation on L-asparaginase activity
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Effect of carbon sowrce on L - asparaginase activity
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Effect of nitrogen somrce on L - asparaginase
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Effect of phosphate source on L - asparaginase activity
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Effect of different percentage of normal me divim on
L - asparaginase activity and growth

18 1.6
& _ i —
F = 1 o 1 =
=T 14 - e 14 E
E = 12 s | 1.2 5
= s L - A X E
| e - - e
H [ ] ™ 0.8 ;
= .= e (] o =]
B 6 06 =
A 4 04 =
) = c
- % 3 01 ©

2 50 75 100 200
% of Medinm
—a— L - Asparaginase —a— Growth
production
Figure?

Effect of different percentage of modifie d me dinm on
L - asparaginase activity and growth
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Effect of different medium strength on L -aspar a-
ginaseproduction

Theconventiona medium at 75 % exhibited maxi-
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mum L-asparaginase production (2.6 IU/ml) with mini-
mum cell density whereasthe L-asparaginase produc-
tionwashigh (4.2 1U/ml) at 25 % in modified medium
withminimum cell growth. (Figures 7 and 8)

Theproduction of 4.2 IU/ml L-asparaginasewas
achieved when Bacillus sp. MLO5 wasgrown in pH
6.5 at 37°C under static conditions with mannitol
(0.2%), ammonium chloride (0.4%) and dipotassium
hydrogen phosphate (0.8%) a 25 % medium strength.
(Figure9)
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