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Abstract

Nitrate reductase (NR) activities of Phormidium tenue, a blue green alga found
abundant in hot-water spring at Kao Chai-Son District in Phatthalung Province, were
investigated in relation to growth conditions.

Using the BG-11 medium as culture base for P. tenue, effects of sodium
bicarbonate and sodium nitrate supplements as well as light regimen on the growth rate
were examined. It was found that addition of sodium bicarbonate at 2, 4 and 6 g/l brought
about the same algal growth rate (P< 0.05). Culturing with light intensity at 622 pmole m’s”
resulted in a more rapid growth rate than that at 175 pmole m” s light intensity. The
optimal condition for culturing P. tenue cells was that using BG-11 medium containing
25 mM bicarbonate at light intensity 622 [imole m?s”. It was found that the concentration of
nitrite in medium increased while that of nitrate decreased during culturing. This result
indicated that nitrate could be metabolized by the alga and nitrite, the product of nitrate
reduction, was secreted into the culture medium.

The highest activity of P. tenue was obtained two days after culturing at the optimal
conditions.

P. tenue NR is a membrane-bound enzyme and it has not been possible to
solubilize it from the algal membrane by various detergents, such as CHAPS, octyl B—D—
glucopyranoside, deoxycholate, Triton X-100, Igepal CA-630 (([octylphenoxy]
polyethoxyethanol)), Tween-20 and SDS.

The activity of the enzyme was not affected by the presence of ammonium ion as
seen by the addition of ammonium ion or a mixture of nitrate and ammonium in the culture

media could activate P. fenue NR to the same extent.



The stability of P. tenue NR was also examined and it was found to be partially
stable after extraction. Only 70% of the activity was retained after storage at room
temperature for one day. The stability of the crude particulate fraction could be prolonged
with the addition of 40% glycerol when kept at -80, -20 and 4°C. The addition of FAD and
molybdate could not increase P. tenue NR activity.

The activity of enzyme could be inhibited by ammonium sulphate, sodium azide,
sodium cyanide and sodium thiocyanate. Magnesium and phosphate ions slightly reduced
the enzyme activity.

The influence of NADH or NADPH as an electron donor for nitrate reduction was
investigated and it was found that an addition of NADH or NADPH slightly increased NR
acivity. The apparent K of NR was 0.039 mM for NADH while the K value for KNO, using
NADH as an electron donor was 40 mM. The K for NADPH and that for KNO, with NADPH
as an electron donor were 0.126 mM and 43.48 mM, respectively.

Finally, the particulate fraction of NR from P. tenue showed cross reactivity with
rabbit antibody against purified nitrate reductase from corn, indicating some similarity

between the structure of P. tenue NR and that of corn NR.



