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ABSTRACT

The biue-green alga, Phormidium tenue, isolated from a hot spring in
Phatalung Prvince, was cultured to obtain nitrate reductase of the highest specific
activity using the modified BG-11 medium at a low nitrate concentration (1 mM) and
supplemented with sodium bicarbonate at 2 g/L. under optimum conditions, which were
622 Llmole m'zs'1 light intensity and continuous shaking at 160 rpm, at 45 degree
Celsius for 2 days. The nitrate reductase activity associated with the particulate fraction
was measured by the method of Nakamura and Ikawa (1993) at 55 degree Celsius.

The nitrate reductase activity could be increased by 9.78 % with the
addition of hydroquinone which could donate its electrons for the reduction of nitrate.
The use of reduced viologen as an electron donor for the nitrate reductase assay
showed a lower activity than the method of Nakamura and lkawa (1993). The activity
assay using reduced benzyl viologen resulted in a higher value than that of reduced
methyl viologen.

Attempts in extracting the nitrate reductase enzyme from the P. tenue
particulate fraction by various agents, which degrade the membrane and cell wall
structure, resulted in lowering of nitrate reductase activity. With the exception of Tween
20, at 5-20 percent, did not affect the activity and was not effective for nitrate reductase
extraction from the algal membrane. The activity of nitrate reductase was decreased by
incubating the algal particulate with Triton X-100 at 0.25-1.0 percent, or lysozyme at
0.025-0.1 percent, or 15-20 percent acetone and by sonication for 6 minutes.

The P. tenue particulate fraction either in native form or that treated with
various membrane destructive reagents showed cross reaction with the rabbit antibody

against corn nitrate reductase. However, both the immunodot and the Western blot
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assays indicated that the binding between the algal particulate and the rabbit antibody
was not specific to nitrate reductase.

Light microscopy of P. tenue cells at X1000 magnification could not
distinguish between normal cells and those treated with 15% acetone. Transmission
electron microscopy (TEM) showed that the cell wall of P. tenue was thin and the cells
arranged in  a long filament were covered with a thick sheath. When the P. tenue
filaments were incubated with lysozyme the sheath and cell wall disappeared and the
algal cells became free. After treatment with 15% acetone the sheath became
detached, the periplasm also disappeared and the cell wall became appressed to the
plasma membrane. TEM study after sonication for 6 minutes showed that P. tenue cells
were destroyed and the cytoplasmic membrane with phycobilisome became loose.

The loss of nitrate reductase activity of P. tenue particulate fraction was
related to membrane destruction as for most membrane-associated enzymes. An
attempt on enzyme reconstilution by mixing the lysozyme-treated cell fractions with L-(l-
phosphatidylcholine to form micelles, using reduced viologen (methyl or benzyl) as an
electron donor, could not restore the nitrate reductase activity.

Addition of hydroquinone as an electron donor, at 4 LM, increased the
nitrate reductase activity of P. tenue cells previously treated with 15% acetone by
21.11%, employing 0.1 M nitrate as the most appropriate concentration of substrate for
analysis by the method of Nakamura and lkawa (1993). A primary test conducted for
detection of nitrate contamination, using the acetone treated algal cells, showed that the
resultant pink-colour solution could be differentiated within 1 hour and the limit of
detection is in the range of 0.025-0.3 M nitrate.

Freeze-drying of the algal cells resulted in loss of nitrate reductase

activity due to enzyme denaturation.
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