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Semi-quantitative determination of urease activity in saliva of healthy human
by phenolphthalein indicator method
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ABSTRACT: Objective To establish a semi-quantitative method for the detection of the urease activity in saliva
was by a phenolphthalein indicator. Methods According to the principle that the pH varies as urease specifically
catalyzing hydrolysis of urea in a solution and causing pH change, the urease activity in the saliva of healthy people
could be visually evaluated. The urea solution concentration, reaction time and other factors were optimized and its
impact on the detection limit was evaluated. Results While a urea solution with the concentration of 7 g/L was
adopted, the limit of detection (LOD) of urease activity were 0.80 U/mL and 0.04 U/mL, corresponding to the
reaction time of 5 min and 17 h, respectively. A further study based on 200 saliva samples from healthy human
showed that the urease activity in saliva should be less than 0.064 U/mL. Conclusion This method is easy to
operate with low cost, and suitable for visual semi-quantitative determination of urease activity in saliva, therefore
providing a basis for early assessment and diagnosis of oral and systemic diseases and a technical reference for
detection of Helicobacter Pylori caused by stomach illness.
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Fig.l Test results of various concentrations of urea solution (n=3)
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Table 1 pH variation as different active urease solutions specifically catalyzeshydrolysis of urea solution

75 PR T ME/(U/mL) 5 min 30 min 60 min 90 min
1 0.25 8.01+0.01 8.84+0.01 8.64+0.05 8.59+0.01
2 0.50 8.04+0.01 8.970.00 8.96+0.01 9.000.00
3 0.60 8.09+0.01 9.02+0.01 8.90:0.02 8.80+0.01
4 0.75 8.12+0.01 9.12+0.01 9.070.00 9.030.00
5 1.00 8.1620.00 9.16+0.01 9.170.00 9.16+0.01
6 1.25 8.17+0.02 9.27+0.03 9.30+0.03 9.29+0.01
7 2.50 9.05+0.00 9.30+0.01 9.28+0.01 9.24+0.00
8 5.00 9.10+0.01 9.30:0.01 9.28+0.00 9.30+0.00
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