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In this experiment cyanobacterium Oscillatoria Terebriformis was
isolated from Eastern harbor Alexandria in Mediterranean coast of
Egypt. The highest enzyme productivity was observed on the 12th days
and the optimized parameters were pH 7, 30oC and 3000 lux.
Immobilization using adsorbed on Luffa pulp enhanced the enzyme
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production compared to the conventional free- cells repeated reuse of
the adsorbed cells achieved the maximum enzyme specific activity
(55.562U/ml).
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INTRODUCTION
L-asparagine is an essential amino acid used by both normal cells and cancer cells. Lasparaginase enzyme cleaves L- asparagine into aspartic acid and ammonia. Many types of
cancerous cells require L-asparagine for protein synthesis they are deprived of an essential
growth factor in the presence of L- asparaginase. This enzyme is mainly used in the treatment
of acute lymphatic leukemia (ALL) in children.[1,2] These tumor cells require large amount of
L- asparagine for malignant growth.[3] L-asparaginase was produced by wide range of algae,
bacteria, actinomycetes, fungi, and plants.[4] All the forms of the enzyme have similar
functionality and received important attention.[5,6] Recently, L-asparaginase is used in food
technology as a potent mitigating agent for reducing the acrylamide (AA, CH2=CH-CONH2), a potential carcinogen, which is formed in the reaction of L-asparagine) and reducing
sugars contained in foods during heating processes.[7] More recently, production of Lwww.wjpr.net
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asparaginase from blue green microalgae are receiving more attention due to its high nutrient
contents, low cost of production, and cost-effectiveness, no seasonal variation, high efficient
producers, being easily cultured and harvested at large scales, and cheaper and easier
extraction, and higher yields and purification of protein and enzymes by simple methods are
available. However, few specific reports regarding production of L-asparaginase by bluegreen algae are recorded.[8,9] Cell immobilization is considered a promising approach for
enhancing the fermentation processes, enzymes production and bioremediation of toxic
substances.[10,11] Present investigation deals with isolation of l-asparaginase producing marine
cyanobacterium Oscillatoria Terebriformi as a novel source of enzymes in addition to
optimization of different factors as temperature, pH and light intensities for L-asparaginas
production plus using different immobilizatio techniques.
MATERIALS AND METHODS
Microalgae isolation
The algal strain was isolated from Eastern harbor Alexandria in Mediterranean coast of
Egypt. Sample was grown in F/2 medium.[12,13] Harvesting took place by centrifugation at
5000 rpm for 15 min. The isolated strain was identified according to available
literature.[14,15,16]
Preparation of cell-free extracts
The algal growth was separated by centrifugation at 5000 rpm for supernatant was used as
crude enzyme source to determine the enzyme activity.
Estimation of L-asparaginase production
L-asparaginase activity was carried out by using Mashburn and Wrist on determination
method.[17] The reaction mixture containing 0.5 ml of 0.04 M L-asparagine, 0.5 ml of 0.5 M
HCL buffer (pH 7.8), 0.5 ml of an enzyme and 0.5 ml distilled water was added to make up
the total volume to 2 ml. The tubes were incubated at 30°C for 30 minutes. The reaction was
stopped by adding 0.5 ml of 1.5 M Trichloroacetic acid (TCA). The blank was prepared by
adding enzyme after the addition of TCA. To the 3.7 ml of distilled water and 0.2 ml of
Nessler’s reagent, 0.1 ml from the above mixture was added. After incubating the mixture at
20°C for 20 minutes the OD was checked at 450 nm with Spectrophotometer. The enzyme
activity was expressed in International unit.
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Optimization of parameter for higher production of L- asparaginase
The asparaginase production of potent isolate was optimized under shake flask culture. The
effects of different parameters including temperature, pH and light intensities on enzyme
production were studied and asparaginase activity analyzed by standard asparaginase assay.
Temperature optimization
Enzyme activity was detected at different temperatures (20, 25, 30, 35, 40 and 45°C) by using
modified F/2 medium and flasks were kept with shaking180 rpm.
pH optimization
Enzyme activity was detected at different pH ranges from 6 to 10, by using modified F/2
medium and flasks were incubated at 30 ºC with shaking at 180 rpm.
Light intensities optimization
Enzyme activity was detected at different light intensities (1000, 2000, 3000 Lux), by using
modified F/2 medium and flasks were kept at 30oc and pH 7 under incubation period with
shaking at 180 rpm.
Immobilization by adsorption
Two ml of algal growth was added in Erlenmeyer flasks (250 ml capacity) containing 50 ml
sterilized culture medium and support materials such as pumice, coal, ceramic, luffa pulp and
sponge cubes. The flasks were incubated under static condition at 30 °C, pH7 and 3000 lux
for 12 days.[18]
Statistical Analysis
All measurements were carried out in triplicate. Statistical analyses were performed using
one-way analysis of variance (ANOVA), and the significance of the difference between
means was determined by Duncan’s multiple range tests. Differences at 𝑃 < 0.05 were
considered statistically significant. The results were presented as mean values (± standard
deviations).
RESULTS AND DISCUSION
Microalgae isolated
The algal strain was identified as Oscillatoria Terebriformis. The growth of O. Terebriform is
increased and reached to maximum value at stationary phase after 12th days under 30±2°C,
pH 7 and 3000 lux, then, phase started to decrease (Figure 1). in this respect, Becker[19]
www.wjpr.net
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concluded that, the most studies on the biochemical production of algal and their analysis
were carried out in stationary phase pf growth period.
Microalgae isolation and enzyme production
The algal strain was identified as O. Terebriformis. The maximum enzyme production by O.
Terebriformis was obtained after 12th days (Figure 2) of incubation time (50.150 U /ml) at
30±2°C, pH 7 and 3000 lux. Ellaiah[20] have reported that growth rate and enzyme synthesis
of the culture are the two main characteristics which are mainly influenced by incubation
time.
Optimization of parameter for higher production of L- asparaginase
Temperature optimization
In the present study, incubation temperature influenced the production of L- asparaginase by
O. Terebriformis. Manna[21] have reported 37°C as the optimal temperature for maximum
activity by Pseudomonas stutzeri. In the present study, maximal L- asparaginase observed at
30°C (50.150 U/ml) and minimum production was at 45°C (33.223 U/ml) Figure 3. Further
increase in temperatures adversely affected the enzyme production. Sarqius[22] also reported
30°C is suitable for L-asparaginase production through submerged fermentation by using
Aspergillus terreus and Aspergillus tamari. The optimum temperature 30 0r 37 was reported
in most of the L- asparaginase production.[23,24]
pH optimization
The pH plays avital role in enhancement of L-asparaginase production. Maximal enzyme
production was observed at pH 7 (50.150 U/ml) and pH above and below pH 7 led to a
decrease in L- asparaginase production. The minimum enzyme production was observed at
pH 10 (32.213 U/ml) Figure 4. Similar results have been reported by De-angeli[25,26] and
showed that pH 7.0 is the optimum pH for L-asparaginase production under submerged
fermentation process.
Light intensities optimization
Light is an essential key for growth of microalgae. Carvalho[27] have reported that microalgae
use light to process the photosynthetic, through the photosynthetic process for autotrophic
microalgae to convert carbon dioxide in the air into organic compound, visible light is the
main source of energy. The obtained results suggested that the highest production for enzyme
was recorded at 3000 lux (50.150 U/ml) Figure 5.
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Production of L-asparaginase by Oscillatoria Terebriformis adsorbed on different solid
supports
Adsorption of O. Terebriformis on different solid porous supports such as pumice, coal,
ceramic, luffa pulp and sponge cubes for L-asparaginase production was investigated. The
results graphically illustrated in Figure 6 showed a significant adsorption of algal cells on
luffa pulp, pumice and ceramic supports in terms of enzyme production. Particularly, luffa
pulp showed a slightly higher algal adsorption when compared to the other supports. Cultures
containing adsorbed algal cells on luffa pulp, pumice and ceramic showed a relatively high Lasparaginase production (55.562, 45.0938 and 43.875 U/ml respectively), while sponge
showed the lowest activity (29.906 U/ml). Thus, cultures containing luffa pulp had higher lasparaginase specific activity (55.562 U/ml) than that of free cultures. Therefore, luffa pulp
was selected for production of L-asparaginase. Vijay and Jaya[28] reported that The
polyurethane

foam

as

a

support

material

for

immobilization

of Streptomyces

gulbargensis mu24 and L-asparaginase yield was increased by 30.2% as compared to free
cells.

Fig.1: Growth curve of marine cyanopacterium O. Terebriformis measured as
chlorophyll (a) mg/g fresh wt. Values are the mean of three replicates.
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Fig. 2: Effect of incubation time on production of asparginase.

Fig 3: Effect of different temperature on production of asparginase.

Fig 4: Effect different pH on production of asparginase.
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Fig 5: Effect different light intenisties on production of asparginase.

Fig. 6: Production of asparaginase on different solid support.
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CONCLUSION
From present study, it is showed that cyanobacterium Oscillatoria Terebriformis can provide
a rich source of L-asparaginase producing. Further this study reveals that maximum
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production of L-asparaginase enzyme after optimization parameters such as temperature, pH
and light intents. Hence, O. Terebriformis appears to produce high amount of L-asparaginase
enzyme which may be useful in many applications.
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