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Risk Assessment of Food Additives Ferricyanide (Potassium Ferricyanide and 

Sodium Ferricyanide) (Overview) 

Ferricyanide such as potassium ferrocyanide, sodium ferrocyanide and calcium 

ferrocyanide are commonly used in table salt as anti-caking agents. Ferricyanide can 

be used as a food additive in the European Union, the United States, Japan, Australia, 

New Zealand, Singapore and other countries and regions, as well as in Chinese 

Taiwan, with a maximum level of 10-50 mg/kg. Potassium ferrocyanide and sodium 

ferrocyanide can be used in salt and salt substitute products in China, and the 

maximum level specified in the National Food Safety Standard - Standard for the Use 

of Food Additives (GB 2760-2014) is 10 mg/kg. Commissioned by the Food 

Department of the National Health Commission, the National Experts Committee for 

Food Safety Risk Assessment carried out thermal and acid stability tests on potassium 

ferricyanide, investigated relevant issues of the food additive potassium ferricyanide, 

and undertook emergency risk assessment work, focusing on answering questions 

about the safety of using potassium ferricyanide in table salt in China and the 

standards suitability. 

1. Assessment Data and Methods 

This assessment was conducted in accordance with the requirements of the food 

safety emergency risk assessment procedure, carried out the hazard assessment of 

ferricyanide and the intake assessment for Chinese residents based on available 

literature data. The hazard assessment collected and comprehensively analyzed the 

existing physical and chemical properties, metabolism in human body, toxic effects, 

regulatory management, production and use information of ferricyanide, as well as the 

assessment reports of the Joint FAO/WHO Expert Committee on Food Additives 

(JECFA) and the European Food Safety Authority (EFSA) and other authorities, so as 

to evaluate the Acceptable Daily Intake (ADI) that applied to the assessment of 

ferricyanide in China. The National Experts Committee for Food Safety Risk 

Assessment carried out thermal stability tests and acid stability tests on potassium 

ferricyanide. In the exposure assessment, daily ferricyanide intake through salt was 

calculated using a point assessment method for people aged 3-5 years, 6-11 years, 12-
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17 years and 18 years and above in China, respectively. A theoretical assessment was 

performed using the maximum amount of ferricyanide specified in the national food 

safety standards. For a conservative estimate, it was assumed that ferricyanide was 

added to all table salt products. Accurate assessment was performed using data from 

the literature on the ferricyanide content of table salt. Salt consumption was obtained 

from the monitoring data of China Health and Nutrition Survey from 2015-2018 and 

the China Food Consumption Survey in 2018, taking into account extreme 

consumption (95th and 97.5th percentile, i.e. P95 and P97.5) in addition to the 

average consumption. 

2. Assessment Results 

2.1 Stability of ferricyanide 

Available literature shows that ferricyanide has a high thermal stability, but its 

stability is affected by acids and bases. Thermal and acid stability tests conducted by 

the National Experts Committee for Food Safety Risk Assessment found that 

potassium ferricyanide in table salt did not decompose when heated to 300 ℃ and 

that it was stable in acidic conditions at room temperature. Heat can induce the 

decomposition of ferricyanide under acidic conditions to produce hydrocyanic acid, 

but hydrocyanic acid is extremely volatile. Based on the cooking situation in China 

and given that the ignition point of commonly used cooking oil is below 260 ℃ and 

the frying temperature does not exceed 200 ℃, the possibility of cyanide generated 

by the decomposition of ferricyanide in salt at the common cooking temperature in 

China, or cyanide residues in food under acidic cooking conditions (with vinegar) is 

very small.  

2.2 Health effects of ferricyanide 

The absorption rate of ferricyanide is very low (0.25%-0.42%), with no 

accumulation in human body, and the classification of its acute toxicity is of low level. 

No genotoxic, teratogenic or carcinogenic effects of ferricyanide have been found. A 

2-year toxicity test in rats found that the kidney is a potential target organ for 

ferricyanide and that oral administration of 4.4 mg/kg BW of sodium ferricyanide did 

not induce nephrotoxicity, a dose that was used by EFSA as the no observed adverse 
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effect level (NOAEL) for the development of the ADI. 

Given the similar nature of potassium ferricyanide, sodium ferricyanide, and 

calcium ferricyanide, JECFA and EFSA and other organizations have regarded the 

three compounds together as a substance group for safety evaluation. JECFA 

determined the group ADI of ferricyanide (as anhydrous sodium ferricyanide) to be 0-

0.025 mg/kg BW based on the results of sub-chronic toxicity studies in rats, and 

EFSA determined the group ADI to be 0-0.03 mg/kg BW based on the results of 2-

year toxicity studies in rats. Given that the evidence from chronic toxicity studies is 

more weighted than that from sub-chronic toxicity studies and taking into account the 

quality of data and its uncertainty, the panel concluded that the above-mentioned 

group ADI (0-0.03 mg/kg BW), which was developed based on chronic toxicity 

studies, could be used to assess the safety of food additive ferrous cyanide in China. 

2.3 Ferricyanide intake in China 

The results of the theoretical assessment using the maximum use level showed 

that the average daily intake of ferricyanide through salt for all age groups above 3 

years old in China was 0.0012-0.0026 mg/kg BW, and the P95 of daily intake of 

ferricyanide through salt was 0.0029-0.0060 mg/kg BW, which did not exceed the 

group ADI even considering the P97.5 of intake level for children aged 3-5 years old 

in China. The results of an accurate assessment using actual test data reported in the 

literature showed that the average daily intake of ferricyanide for people over 3 years 

old in China was only 0.0003-0.0007 mg/kg BW, and the P95 intake was 0.0008-

0.0016 mg/kg BW, which accounted for only 9.12% of the group ADI, even 

considering the P97.5 of intake of children aged 3-5 years old in China. In summary, 

the intake of ferricyanide through salt in the Chinese population is much lower than 

group ADI. 

3. Conclusions and Recommendations 

Available information shows that ferricyanide is stable, with low absorption and 

no accumulation in humans. Current data indicates that the decomposition of 

ferricyanide in salt is unlikely to produce cyanide in food under common cooking 

conditions in China. 
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It is appropriate to use 0-0.03 mg/kg BW as the group ADI to assess the safety of 

the addition of ferrous cyanide to table salt in China. Even if the content of 

ferricyanide in salt reaches the standard maximum use level, the intake of ferricyanide 

through salt by Chinese population is much lower than the group ADI. In fact, not all 

table salt has ferrous cyanide, and the amount added does not always reach the 

maximum use level, so it poses little health risk. 

The maximum use of ferricyanide in table salt specified in national food safety 

standards in China is consistent with most foreign regulatory standards, and several 

international organizations have confirmed through scientific assessments that these 

additives are safe at this dosage. The results of the risk assessment using data from 

China also indicate that the regulated use of ferricyanide in table salt is safe in 

accordance with our current standards. 

In the context that some online media and consumers currently have 

misconceptions about the safety of using ferricyanide in table salt, it is recommended 

that scientific propaganda and public communication be strengthened to avoid public 

opinion being misled in terms of the safety of potassium ferricyanide. At the same 

time, supervision and monitoring will be strengthened to strictly follow salt 

production norms to avoid food safety risks arising from excessive use. 

The salt consumption through processed food and dining out has not been 

considered in this assessment, but the high consumers have been fully considered, and 

there are some salt products in the market without ferricyanide added, so the 

assessment has a relatively sufficient conservativeness. 

 




