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ABSTRACT

Three types of nitrate reducing bacteria (Micrococcus varians, Staphyllococcus
saprophyticus and S. epidermis) were studied on their reduction ability of nitrate to
nitrite. Ion interaction chromatographic technique was used for separating and
detecting both analyte anions. The colony color of M. varians was yellow, meanwhile
those of S. saprophyticus and S. epidermis were gray and grayish white, respectively.
After 48 hours of fermentation in the broth, the amount of the colonies of M. varians,
S. saprophyticus and S. epidermis were 3.0x107, 4.0x107 and 3.3x10° cfu/ml,
respectively. The effects of the inoculated conditions (heat, acid, base, alcohol and the
cell breakage by sonication) on their growth were investigated. It was found that
heating, acidity and sonication resulted in the perfect inhibition, meanwhile
incomplete inhibition occurred as the effects of basicity and alcohol,

The amount of remaining nitrate and nitrite produced in the fermented broth
containing nitrate reducing bacteria were determined successfully by using ion

interaction chromatographic technique. It was carried out by using octylammonium-o-



phosphate as the ion interaction reagent (IIR) and C-18 column as the separating
column. In order to obtain the optimum condition for determining nitrite and nitrate in
the fermented cultured broths (BHI broth and S. broth), the effects of the
chromatographic variables (i.e. wavelength, pH, IIR concentration, ACN
concentration and types of the separating column) on separation were studied. Under
the optimum conditions, the method provided good accuracy (100+10 % recovery),
high precision (<5% RSD of peak area), wide linearity range (0.05-200 ppm) and high
sensitivity (ppb level) for determining the analyte anions. Therefore, the simultaneous
determination of nitrite and nitrate in fermented broth was done with high reliability
which, in turn, created an understanding of the real happening on the reduction of
nitrate to nitrite.

The reduction characteristics of nitrate to nitrite by these bacteria were
evaluated. Tt was found that both of M. varians and S. epidermis could reduce nitrate
to nitrite (nitrate reductase enzyme was produced), while S. saprophyticus did not
show any reduction behavior. In the case of M. varians, nitrate was slowly reduced to
nitrite in the period of the first 6-36 hours of fermentation, then the enzyme activity
was inhibited by the acidity which was produced in the fermented broth with the final
pH of about 6.8. For S. epidermis, nitrate was rapidly reduced to nitrite within the first
12 hours of fermentation. Then, the enzyme activity was stopped due to the low pH of
fermented system with the final pH of about 6.0.

The appropriate conditions for the function of nitrate reductase enzyme were
studied. It was found that the optimal temperature and pH of the solution were 50 °C
and 6.5£0.5, respectively and the specific activity of enzyme produced by S.
epidermis was more than M. varians did, in either case of with or without nitrate

addition.
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