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A comparison between platinum and silver electrodes for measurement of salt content,

and a study of the best measurement conditions by automatic potentiometric titration method

Risa NAKANISHI", Hiroumi MIYASHITA", Masao MATSUZAWA “and Mayumi IMAI"
*Kobe Customs Laboratory 12-1, Shinko-cho, Chuo-ku, Kobe, Hyogo 650-0041 Japan

We measured the contents of NaCl in pork meats, salmon, and ginger by the automatic potentiometric titration method. We

compared the recovery rates measured with an Ag electrode by AOAC, which is a typical general analysis method, and with a

Pt electrode by the customs analysis method, and confirmed differences in the rates in order to consider optimum conditions

for measurement. Under the nitric acid condition, all recovery rates were better than in the case of the non-nitric acid condition,

and there were no significant differences in recovery rate between the two electrodes. However, the contents of NaCl in samples

containing a lot of protein, such as pork and salmon, measured by automatic potentiometric titration were slightly higher than

the theoretical values and the recovery rates were lower. Titration under the conditions of a small volume of sample and dilute

AgNO; solution resulted in better recovery rates, indicating that the method of reducing the amount of sample demonstrated

more accurate measurement of NaCl.
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Table I Recovery rates of NaCl 10 wt% measured by automatic potentiometric titration
method using Pt or Ag electrode

Electrode Pt Ag
Sample Add No Add Add No Add
1 101.3% 102.3% 101.8% 101.7%
2 101.6% 102.6% 101.8% 102.1%
3 101.6% 102.2% 101.5% 102.1%
4 101.9% 102.7% 102.1% 102.5%
5 101.6% 102.8% 101.8% 101.9%
Average 101.6% 102.5% 101.8% 102.1%
SD 0.212% 0.259% 0.212% 0.297%
Sample : pork
Electrode Pt Ag
Sample Add No Add Add No Add
1 100.1% 100.4% 100.4% 100.2%
2 101.2% 102.5% 101.0% 101.2%
3 100.6% 102.0% 100.4% 101.0%
4 100.4% 102.2% 101.0% 101.4%
5 100.7% 102.4% 101.0% 101.7%
Average 100.6% 101.9% 100.8% 101.1%
SD 0.406% 0.860% 0.329% 0.566%
Sample : salmon
Electrode Pt Ag
Sample Add No Add Add No Add
1 100.3% 100.9% 100.0% 100.8%
2 100.8% 101.0% 100.9% 101.3%
3 100.3% 100.5% 100.3% 100.6%
4 100.6% 100.5% 100.3% 100.6%
5 100.8% 100.7% 100.6% 100.8%
Average 100.6% 100.7% 100.4% 100.8%
SD 0.251% 0.228% 0.342% 0.286%

Sample : ginger
Recovery rates were calculated as follows: (a — b)/c x 100

a: actual measured value, b: blank value, c: theoretical value
“Add” means adding 40% HNO; 2 mL and 1% Tween20 2 mL.



Table 2 Recovery rates of NaCl measured by automatic potentiometric titration method
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using Pt or Ag electrode
Electrode Pt Ag
Sample Add No Add Add No Add
1 103.2% 104.3% 103.5% 104.1%
2 104.2% 105.5% 104.6% 105.1%
3 103.7% 104.8% 103.6% 104.1%
4 104.1% 105.5% 104.2% 104.7%
5 103.4% 104.2% 103.5% 103.9%
Average 103.7% 104.9% 103.9% 104.4%
SD 0.432% 0.627% 0.497% 0.502%
Sample : pork of NaCl 5wt%
Electrode Pt Ag
Sample Add No Add Add No Add
1 101.9% 103.6% 101.6% 103.8%
2 100.6% 101.9% 101.2% 102.2%
3 102.7% 103.7% 102.4% 103.6%
4 102.2% 103.2% 102.0% 103.3%
5 102.3% 103.4% 102.1% 103.8%
Average 101.9% 103.2% 101.9% 103.3%
SD 0.802% 0.730% 0.467% 0.669%
Sample : salmon of NaCl 3wt%
Electrode Pt Ag
Sample Add No Add Add No Add
1 101.0% 101.2% 100.8% 101.1%
2 101.1% 101.0% 100.6% 100.9%
3 100.8% 100.9% 100.3% 100.5%
4 100.6% 100.7% 100.4% 100.6%
5 100.2% 100.3% 99.5% 100.6%
Average 100.7% 100.8% 100.3% 100.7%
SD 0.358% 0.342% 0.497% 0.251%

Sample : ginger of NaCl 13wt%

Recovery rates were calculated as follows: (a — b)/c x 100

a: actual measured value, b: blank value, c: theoretical value
“Add” means adding 40% HNO; 2 mL and 1% Tween20 2 mL.
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Fig.1 Average of recovery rates for different NaCl content
“Add” means adding 40 %HNO; 2 mL and 1 %Tween20 2 mL.
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Table3 t-testof recovery rates for “Add” or “No Add” and when using Pt or Ag electrode

Nacl Pt Ag Add | Noadd
Sanple content (Add or (Add or (Ptor Ag) | (Ptor Ag)
wi%) | NoAdd) | NoAdd) & &
5% X x X
Pork > ©
10% 0 x x o
3% X X
Salmon > O ©
10% o X X X
13% X X X x
Ginger
10% X X X x

The t-tests were perfomed at the significance level of 5 %.

“0O” and “ X ” mean significant difference and no significant difference,
respectively.
“Add” means adding 40 %HNO; 2mL and 1%Tween20 2 mL.
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Fig. 2 Comparison of recovery rates of NaCl when adding HNO; and using Pt or Ag
electrode
The samples were added with 40 %HNO; 2 mL and 1 %Tween20 2 mL.
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Electrode Pt Ag

Sample Add No Add Add No Add

1 101.4% 102.8% 100.9% 102.4%

2 101.5% 103.8% 101.2% 102.5%

3 101.5% 103.3% 101.0% 103.0%

4 101.1% 102.5% 101.1% 102.5%

5 100.7% 101.9% 100.7% 101.9%

Average 101.2% 102.9% 101.0% 102.5%

SD 0.344% 0.730% 0.192% 0.391%

Sample : salmon of NaCl 3 wt%
Dispensing quantity : 20 mL
Electrode Pt Ag

Sample Add No Add Add No Add

1 100.5% 109.1% 100.5% 102.5%

2 100.3% 108.1% 100.2% 101.8%

3 100.1% 108.1% 100.5% 101.6%

4 99.8% 101.6% 100.3% 101.6%

5 100.0% 101.9% 100.4% 101.7%

Average 100.1% 105.8% 100.4% 101.8%

SD 0.270% 3.685% 0.130% 0.378%

Sample : salmon of NaCl 3 wt%

Dispensing quantity : 40 mL

Recovery rates were calculated as follows: (a — b)/c x 100

a: actual measured value, b: blank value, c: theoretical value
“Add” means adding 40% HNO3 2 mL and 1% Tween20 2 mL.
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Table4 Recovery rates of NaCl measured by automatic potentiometric titration method
using Pt or Ag electrode and 0.05mol/L AgNO;

Electrode Pt Ag
Sample Add No Add Add No Add

1 101.0% 102.9% 100.6% 101.0%
2 101.0% 103.3% 100.9% 101.5%
3 100.9% 103.4% 101.0% 101.7%
4 100.8% 101.1% 100.8% 101.1%
5 100.8% 101.1% 100.9% 101.1%
Average 100.9% 102.4% 100.8% 101.3%
SD 0.100% 1.165% 0.152% 0.303%

Sample : pork of NaCl 5 wt%
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Fig. 3 Comparison of recovery rates of NaCl when using 0.05 mol/L AgNO; or 0.1
mol/L AgNO;
Pork : NaCl content of 5 wt%
Salmon : NaCl content of 3 wt%

Table 5  t-test of recovery rates when using 0.05 mol/L AgNO;

NaCl Dlspentsmg Pt Ag Add No Add
Sanple content quantity (Add or (Add or (PtorAg) | (ProrAg
(Wi%) (L) | NoAdd) | NoAdd) g g
Pork 5% 20 O () x x
3% 20 x x
Salmon 2 © o
3% 40 O O x x

The t-tests were perfomed at the significance level of 5 %.
“O” and “ X ” means significant difference and no significant difference,
respectively.

“Add” means adding 40% HNO; 2 mL and 1% Tween20 2 mL.
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