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Study on quantitative method for analyzing the salinity of meats by automatic potentiometric titrator
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*Kobe Customs Laboratory
12-1, Shinko-cho, chuo-ku, Kobe, Hyogo 650-0041 Japan
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In the present Customs Analysis Methods, one automatic potentiometric titration method based on Mohr’s method and two

traditional titration methods (Mohr’s method and Volhard’s method) are referred to for determining the salinity of salted

vegetables or meats. In general, automatic titration, compared with manual titration, has advantages in terms of accuracy and

repeatability. However, only the traditional Volhard’s method is recommended for determining the salinity of salted meats. In

this study, we prepared some meats with a known NaCl content as test samples, and examined whether automatic

potentiometric titration can be applied for accurate determination of NaCl in those meats. The contents of NaCl in the meats

measured by an automatic potentiometric titrator according to Mohr’s method were consistently higher than the theoretical

values, whereas the values measured under the same condition after incineration of test samples were consistently lower than

the theoretical values. When the contents of NaCl in the meats were measured by an automatic potentiometric titrator according

to Volhard’s method, the measured values were nearly equal to the theoretical values. Thus, it appears that the combination of

automatic potentiometric titration and Volhard’s method is adequate for the quantitative analysis of the salinity of salted meats.
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Table 1 Results of quantitative analysis of NaCl in pork samples by automatic
potentiometric titration based on Mohr’s method

Sample  Measured value[%] Theoretical value[%]  Recovery[%]
1 487 4.851 100.4
2 5.05 4.998 101.0
3 4.98 4.883 102.0
4 4.98 4.845 102.8
5 4.99 4.862 102.6

The average value (0.10%) of three blank measurements was used as the blank value.
“Measured values” were calculated by subtracting the blank value from the actual
measured values.
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Table 2 Results of quantitative analysis of NaCl in pork samples by automatic
potentiometric titration based on Mohr’s method after incineration

Sample  Measured value[%)] Theoretical value[%]  Recovery[%]
1 447 4.539 98.5
2 497 5.072 98.0
3 5.00 5.114 97.8
4 4.63 4735 97.8
5 4.84 4.897 98.8

The average value (0.04%) of three blank measurements was used as the blank value.
“Measured values” were calculated by subtracting the blank value from the actual
measured values.
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Table 3  Results of quantitative analysis of NaCl in pork samples by automatic
potentiometric titration based on Volhard’s method

Sample  Measured value[%]  Theoretical value[%]  Recovery[%]
1 4.86 4.904 99.1
2 4.86 4.883 99.5
3 4.88 4.930 99.0
4 4.96 4.999 99.2
5 5.01 5.038 99.4
6 5.04 5.070 99.4
7 5.19 5.239 99.1
8 475 4.780 99.4
9 5.16 5.201 99.2

10 494 4973 99.3

The average value (0.12%) of three blank measurements was used as the blank value.
“Measured values” were calculated by subtracting the blank value from the actual
measured values.
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Table 4 Results of quantitative analysis of NaCl in pork samples by Volhard’s
method (manual titration)

Sample  Measured value[%]  Theoretical value[%] Recovery[%]
1 5.31 5.379 98.7
2 4.78 4.797 99.6
3 4.68 4.707 99.4
4 5.36 5.444 98.5
5 5.20 5.257 98.9
6 434 4.396 98.7
7 5.31 5.375 98.8
8 431 4.360 98.9
9 5.23 5.279 99.1
10 5.04 5.112 98.6

The average value (0.08%) of three blank measurements was used as the blank value.
“Measured values” were calculated by subtracting the blank value from the actual
measured values.
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Fig.1 Scattergrams of the recoveries obtained from manual titration and
automatic titration, in Volhard’s method
Pork samples containing NaCl at 5 wt% were used for the experiments.
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Table 5 Evaluation of the titrating accuracies in the manual and the automatic
Volhard’s method

Manual titration Mechanical titration

Average of recovery 98.9 99.3
Standard deviation 0.35 0.17
Coefficient of variation 0.36 0.17
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Table 6 Results of quantitative analysis of NaCl in salmon samples by automatic
potentiometric titration based on Volhard’s method

Sample Measured value[%] Theoretical value[%]  Recovery[%]
1 4.98 5.013 99.3
2 4.95 4.971 99.6
3 4.92 4.956 99.3
4 4.92 4.950 99.4
5 5.09 5.093 99.9
6 5.00 5.026 99.5
7 5.00 5.013 99.7
8 4.99 5.002 99.8
9 5.14 5.159 99.6
10 5.06 5.068 99.8

The average value (0.08%) of three blank measurements was used as the blank value.
“Measured values” were calculated by subtracting the blank value from the actual
measured values.
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