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ABSTRACT

Synechococcus minervae, a blue-green algae isolated from a hot spring
in Ranong Province, cells were transferred and cultured in modified BG-11 medium (
supplemented with 1 mM sodium nitrate and 23.8 mM sodium bicarbonate) under light
(152 pphoton/m2/s) and anaerobic conditions at 35 degree Celsius.

Crude extract of nitrate reductase lost its activity when it was kept at low
temperature (4, 0, -20 and -70 degree Celsius). But nitrate reductase activity of crude
extract could be prolonged with the addition of 3, 5 and 10 percents glycerol at 30
degree Celsius for more than 20 days and increased activity of enzyme.

Optimum temperature and pH for enzyme activity were 45 degree
Celsius and 9.0 respectively. The enzyme could not use NADH, NADPH, succinate and
bromphenol blue as electron donor but it could use electrons from quinol pool in the cell
membrane. Furthermore, the enzyme could use electrons from dithionite-reduced methyl
viologen. Nitrate reductase activity was inhibited by sodium azide, sodium thiocyanate,
arsenic trioxide and potassium ferricyanide at 88.62, 12.2, 16.27 and 14.63 percent
respectively. K and V__ values of nitrate was 0.33 mM and 3.33 nmole/min/mg protein.
Stability of S. minervae NR was high at 40 degree Celsius. The enzyme would be
denatured after incubation at more than 40 degree Celsius.

NR of S. minervae is a membrane-bound nitrate reductase and it was not
possible to extract it from the membrane by various detergents such as Triton X-100,
deoxycholate, Tween 20 and CHAPS. These detergents at 5 percent could not inhibit
nitrate reductase activity. But at 25 percent Triton X-100 and 1 percent sodium dodecyl

sulphate (SDS) could inhibit nitrate reductase activity by 50 and 80 percent respectively.
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Finally, the crude extract of S. minervae NR showed cross reactivity with
rabbit antibody against purified nitrate reductase from corn, indicating some similarity
between the structure of S. minervae NR and that of corn NR. The particulate fraction
extracted by 25 percent of Triton X-100, still showed cross reactivity with rabbit antibody
against purified NR from corn. But the particulate fraction extracted by 1 percent of SDS
could not cross react with rabbit antibody against purified NR from corn. This result

indicated that NR structure was completely destroyed by SDS.



