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The kinetic thermal stability parameters of the recombinant green fluorescent protein (GFPuv), expressed by transformed cells of Escherichia coli DH5-( and isolated by TPP extraction with HIC, were analyzed at various pH values and temperatures (75oC – 95oC). Samples of GFPuv (between 5.0 and 10 (g GFPuv/mL) were exposed (24h /4oC) to pH from 4.0 to 8.0 in the buffers: (i) 10 mM acetate (pH 4.0 to 7.0), (ii) 10mM phosphate (pH 5.5 to 8.0) and (iii) 10 mM Tris-HCl (pH 7.0 to 9.0) before heating. For pH> 6.0, the fluorescence intensity (excitation/emission maxima at 394/509nm) of GFPuv was shown to be quite stable, and the soluble protein concentrations varied around 20%, independent of the type of buffer used. The extent of protein denaturation by moist heat in the various buffers, as a measured in the loss of fluorescence intensity, was expressed in decimal reduction time (D-value, at reference temperature), the interval of time required to reduce one decimal logarithm of the initial fluorescence intensity of GFPuv. For the range of temperatures and pH studied (7.0 to 8.0), the thermal stability of GFPuv was slightly greater in phosphate buffer than in Tris-HCl, even though Tris buffers are recommended for the maintenance of the GFPuv structure at pH ≥8.0. The decrease in fluorescence intensity was unique when heating at 75oC and 80oC. These temperatures generate two distinct linear portions for the GFPuv inactivation curves, the slopes are used to calculate close mean D-values for the similar heat conditions. At 85°C, the mean D-value at pH 7.0 ranged from 8.33 min (acetate) to 13.88 min (phosphate) and at pH> 8.50 ranged between 18.5 min and 27.7 min, confirming higher thermal stability for GFPuv in phosphate buffer. The thermal stability for GFPuv in Tris-HCl (pH=8.0-8.9) was constant at 90oC and 95oC, the mean D-values were 7.93 min (pH=8.38 – 8.92) and 6.0 min (pH=8.05 – 8.97), respectively. The thermal stability of GFPuv provides the basis for its potential utility as a fluorescent biological indicator to assay the efficacy of processes at temperatures lower than 100oC.
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