
使用离子选择电极检测食品中的钠含
量
 

Fast, accurate, and selective determination in table salt,
potato chips, and baby food according to AOAC 976.25

Application Note AN-I-035

World Health Organization (WHO) guidelines

recommend a maximum daily sodium intake of

2  g  for  adults,  which  is  equivalent  to  5  g  of

dietary salt (sodium chloride, NaCl). Diets high in

sodium can have negative health consequences

as  the risk  of  developing high blood pressure

(hypertension) increases. High blood pressure is

one of the main risk factors for cardiovascular

disease.  Therefore,  increased  sodium  intake

indirectly increases this risk.

Sodium in our food is mainly present in the form

of sodium chloride salt and should be measured

accordingly. Ion-selective electrodes (ISEs) are an

accurate,  selective,  and rapid way to measure

sodium in food. Compared to chromatographic

or spectroscopic methods, ISEs are cost effective,

space saving, and easy to use. This Application

Note  describes  sodium  analysis  in  different

matrices like table salt, potato chips, and baby

formula  (milk  powder)  using  the  separate

sodium-selective electrode (Na-ISE).

Both direct measurement and standard addition

are demonstrated. The method is based on the

standard AOAC 976.25.
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INTRODUCTION

SAMPLE AND SAMPLE PREPARATION

This  application  utilizes  a  Na-ISE.  The  ion-

selective polymer membrane of the electrode is

made of polyvinyl chloride (PVC), plasticizer, and

ionophore including additive. It is not necessary

to condition the PVC membrane – the polymeric

membrane  is  immediately  ready  for  use.  The

ionophore  within  the  polymer  membrane  is

responsible for the selectivity,  i.e.,  it  is  able to

selectively take up Na+ ions.

Direct  measurement  is  recommended  for

unproblematic samples and in the case of low-

level  sodium  measurements  (mg/L  or  μg/L

range).  The  ion  activity  in  the  sample  is

interpolated from a calibration curve. Plot the

calibration curve using standard solutions. The

expected ion activity in the sample should be in

the middle  of  the concentration range of  the

standard solutions.

Standard addition (STDADD) is  recommended

for  undefined or  complex sample matrices.  In

the  standard  addition  method,  a  defined

amount  of  the  ion  of  interest  is  added  to  a

known volume of sample (in several steps). The

unknown concentration can be calculated from

the resulting potential differences between the

sample  and  the  sample  with  added  standard

solut ion.  This  calculat ion  is  performed

automatically by modern ion meters or software

such as OMNIS.

The analysis is demonstrated on table salt (NaCl),

potato chips, and baby food (milk powder).

For  all  samples,  solutions  were  prepared  in

advance by dissolving an appropriate amount of

sample in deionized water.

EXPERIMENTAL

This  analysis  is  performed  on  an  OMNIS

Advanced  Titrator  and  an  OMNIS  Dosing

Module  equipped  with  a  separate  sodium-

selective electrode (Figure 1).

To a reasonable amount of sample, either ISA

solution  consisting  of  c(CaCl2)  =  1  mol/L  is

automatically  added  and  the  potential  is

measured,  or  the standard addition is  carried

out with the sodium standard solution β(Na+) =

2000 mg/L.

Figure 1. OMNIS Advanced Titrator and OMNIS Dosing

Module equipped with Na-ISE for the determination of

sodium.
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RESULTS

 

 

Both direct measurement and standard addition

provide accurate  and reproducible  results  for

different sodium levels  with SD(rel)  < 2.0% as

shown in Table 1 and Table 2.

The calibration for direct measurement is shown

in Figure 2 and an example of standard addition

is shown in Figure 3.

Table 1. Results for sodium in table salt (NaCl) by direct measurement.

Sample (n = 6) Mean value in % SD(abs) in % SD(rel) in %

Table salt 39.34 0.00 0.0

Table 2. Results for sodium in potato chips and baby food (milk powder) by standard addition.

Sample (n = 6) Mean value SD(abs) SD(rel) in %

Potato chips 3912 mg/kg 42.6 mg/kg 1.1

Baby food 2606 mg/kg 3.58 mg/kg 0.1

Figure 2. Calibration of six standard solutions with 50 mg/L, 100 mg/L, 150 mg/L, 200 mg/L, 250 mg/L, and 300 mg/L sodium.
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CONCLUSION

Figure 3. Standard addition of baby food (milk powder) with four increments made with 2000 mg/L sodium.

Ion-selective electrodes can determine sodium

content  in  food  with  fast,  reproducible,  and

accurate results.

Handling the Na-ISE is user-friendly. There is no

need to condition the electrode, which means it

is immediately ready for use. Furthermore, this

method conforms to AOAC 976.25.

The system used in this Application Note offers

users  flexibility  combined  with  high-end

software. The measuring range of the separate

polymer Na-ISE lies between 5 × 10–6 mol/L and

1 mol/L Na+ (corresponds to approximately 0.11

mg/L Na+)  and is  suitable for  a wide range of

different samples, from foodstuffs like fast food

or  table  salt  with  reduced sodium content  to

pharmaceutical products and cosmetics.

Metrohm helps you to measure sodium content

in food with confidence. As well  as improving

the  precision  and  speed  of  measurements,

OMNIS delivers results that are equal to or better

than other established titration systems.

CONTACT

Metrohm Taiwan Ltd.
開封街二段 46 號 5 樓
108 台北市 info@metrohm.com.tw
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CONFIGURATION

OMNIS Advanced Titrator

创新型、模块式电位分析 OMNIS Titrator 滴定仪,适

于独立运行或作为 OMNIS 滴定系统的核心元件运行

,用于使用 OMNIS Sample Robot 进行终点和等当点

滴定(单一/动态)。由于采用 3S 试剂瓶适配器技术,处

理化学品很安全。可以使用测量模块和计量管单元自

由配置滴定仪,并在需要时扩展一台螺旋搅拌器。在需

要时可以通过相应的软件功能许可证为平行滴定升级

OMNIS Advanced Titrator。

通过计算机或本地网络控制-

可以为其他应用或辅助溶液另外连接四个滴定模

块或加液模块

-

螺旋搅拌器的连接方式-

可提供不同大小的计量管:5、10、20 或 50 mL-

采用 3S 技术的试剂瓶适配器:安全处理化学品

,自动传输生产商的原始试剂数据

测量模式和软件选项:

-

终点设定滴定:“Basic” 功能许可证-

终点和等当点滴定(单一/动态):“Advanced” 功

能许可证

-

终点和等当点滴定(单一/动态),包括平行滴定

:“Professional” 功能许可证

-

OMNIS Dosing Module

用于与 OMNIS Titrator 滴定仪相连的加液模块,以扩

展额外用于滴定/加液的滴定管。可以扩展磁力搅拌

器和/或螺旋搅拌器,以作为单独的滴定台使用。可自

由选择 5、10、20 或 50 mL 计量管单元。

www.metrohm.com 5

https://www.metrohm.com/products/2/1001/210010220.html
https://www.metrohm.com/products/2/1003/210030010.html


Separate polymer membrane electrode, Na

Sodium-selective  electrode  with  polymer

membrane.

This ISE has to be used in combination with a

reference electrode and is suitable for:

ion measurements of Na+ (10-6 to 1 mol/L)

in aqueous solutions

-

ion measurements in small sample volumes

(minimum immersion depth 1 mm)

-

titrations in aqueous solutions-

Thanks  to  a  robust/break-proof  plastic  shaft

made of PVC,  this  sensor is  mechanically  very

resistant.
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