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Subject 
Chloramphenicol (CAP) has been found in two batches of skimmed milk powder at levels of 1.0 and 
1.18 µg/kg. The skimmed milk powder was subsequently used to produce calf milk replacer, 
consisting for 5 to 60% of the contaminated skimmed milk. The calf milk replacer has been 
distributed to several farms in the Netherlands and EU member states. In the Netherlands, it was 
fed from 11 March 2019 to 5 April 2019 to calves, which currently weigh circa 50 kg. As of April 5, 
the distribution and feeding of the calf milk replacer has been blocked. 
The producer of the calf milk replacer has performed a risk assessment concluding that no risk for 
food safety is expected.  
 
Question 
NVWA requests an assessment containing answers on two questions: 

1. Is the risk analysis of the producer correct? 
2. Estimate the time point at which the concentration of CAP is acceptable for the 

consumption of meat and milk of the calves  
 
Conclusion 
 

1. The producer’s risk assessment has been reviewed and the Front Office Food and Product 
Safety considers the approach not consistent with common risk assessment methodology 
and therefore cannot endorse the conclusions.  
 

2. As an acceptable concentration in meat and milk, the Reference Point of Action (RPA) of 0.3 
µg/kg is used. Based on the available information and using a worst-case scenario, it is 
estimated that the level of CAP in the meat will be lower than the RPA of 0.3 µg/kg when 
the calves reach a body weight of 60 kg. However, in reality, the initial concentration of 
0.36 µg/kg is expected to decrease much earlier given the reported half-lives (7.5 and 6 
hours in calves after intravenous injection). Therefore, it is evident that within 24 hours 
after the last consumption of calf milk replacer, the CAP level in the calves is below the RPA 
of 0.3 µg/kg. As milk is only produced by cows that are of (much) higher weight, the 
consumption of (future) milk from these calves is not expected to pose risks. 
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Introduction 
Chloramphenicol (CAP) is an antibiotic not authorised for use in food-producing animals 
in the European Union (EU). CAP is very soluble in methanol, ethanol, butanol, ethyl 
acetate, acetone and chloroform, fairly soluble in ether and insoluble in benzene, 
petroleum ether and vegetable oils. Solubility in water is 2.5 g/L at 25°C (EFSA, 2014).  
 
Review of the risk assessment 
According to the risk assessment of the producer, two batches of skimmed milk powder 
contained 1.0 and 1.2 µg/kg CAP. One report of analysis has been added, showing that 
1.18 ng/g (=1.18 µg/kg) CAP was found in one batch of skimmed milk powder. The 
report of analysis of the other batch was not provided, but according to the information it 
was 1.0 µg/kg. Both batches are currently being re-tested, the results of the second 
analysis are not available yet.  
 
The skimmed milk was used to produce calf milk replacer. In total, 450 tons of calf milk 
replacer have been produced using the contaminated skimmed milk. The calf milk 
replacer may contain 5% to 60% of contaminated skimmed milk.  
According to the producer’s risk assessment, the calf milk replacer is expected to contain 
0.1 – 0.6 µg/kg CAP. It is noted that the 0.6 µg/kg calf milk replacer is calculated with 
the lowest level of CAP found in skimmed milk powder. When using the highest level of 
1.2 µg CAP/kg skimmed milk powder, the calf milk replacer could contain up to 0.72 
µg/kg CAP based on 60% inclusion of the skimmed milk in calf milk replacer.  
 
In the provided risk assessment, the CAP intake is compared with an ‘Average Daily 
Intake, ADI’ of ‘1 ppb/kg bw/d’ and it is concluded that no risk for food safety is 
expected. It is, however, not clear what this value means and where it comes from. 
Furthermore, the intake of CAP by the calves does not directly provide information on the 
level of CAP in meat from those calves or milk from cows at a much later age, or on the 
exposure of humans via meat and/or milk. Therefore, based only on the intake of CAP by 
the calves, no conclusions can be drawn with respect to food safety.  
 
Acceptable concentration of CAP in food of animal origin 
As CAP is not authorized as a veterinary medicinal product, no maximum residue limits 
(MRLs) are available.  
For substances not classified as “allowed substances”, Reference Points for Action (RPAs) 
may be established; food products of animal origin containing residues at or above the 
RPA are considered not to comply with Union legislation. For a number of compounds, 
RPAs are based on previously established analytically driven Minimum Required 
Performance Limits (MRPLs) (EFSA, 2014). For CAP, an MRPL value of 0.3 μg/kg is 
specified for meat, eggs, milk, urine, aquaculture products and honey (EU, 2003). Under 
the terms of Commission Decision 2005/34/EC, these MRPLs are currently to be used as 
RPAs, irrespective of the matrix tested, for the purpose of control of residues when 
analytical tests are being carried out in the framework of import control (EU, 2005). 
 
In 2014, EFSA has evaluated whether an RPA of 0.3 μg/kg for CAP is adequate to protect 
public and animal health. Concerning human health, EFSA concluded that “it is unlikely 
that exposure to food contaminated with chloramphenicol at or below 0.3 μg/kg is a 
health concern for aplastic anaemia or reproductive/hepatotoxic effects. The CONTAM 
Panel concluded that, when applied to feed, the current RPA is also sufficiently protective 
for animal health, and for public health in case of consumption of animal derived 
products.” 
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For this evaluation the RPA for chloramphenicol is used as an acceptable concentration in 
meat and milk. The highest estimated level of CAP in calf milk replacer (0.72 µg/kg) is 
above the RPA.  
 
Chloramphenicol exhibits genotoxicity but, due to a lack of data, EFSA (2014) could not 
assess the risk of carcinogenicity. 
 
Although the risk of carcinogenicity cannot be assessed, for this evaluation the RPA for 
chloramphenicol is used as an acceptable concentration in meat and milk.   
 
Time period to acceptable concentration of CAP in meat and milk  
According to the information of the producer:  

 two batches of skimmed milk powder contain CAP in levels of 1.0 and 1.2 µg/kg 
 the calf milk replacer may contain 5-60% of the contaminated skimmed milk 
 the contaminated calf milk replacer has been fed to calves having a body weight 

of circa 50 kg 
 the calves consume up to 1 kg of calf milk replacer per day 
 the calf milk replacer has been provided to the calves for 25 days (March 11 up to 

and including April 4) 
 
The CAP intake of the calves can be calculated based on this information. 
 
Highest estimated concentration CAP in calf milk 
replacer 

0.72 µg/kg 

Intake of CAP per animal per day 0.72 µg/kg x 1 kg calf milk replacer = 0.72 µg 
per day 

Intake of CAP per kg bw per day 0.72 µg per day : 50 kg = 14.4 ng/kg bw/day 
Total intake of CAP during 25 days 0.72 µg per day x 25 days = 18 µg 
 
  
In a worst case scenario, CAP is completely absorbed, no removal from the body due to 
metabolism or excretion takes place and all ingested CAP accumulates in the calve. In 
this worst-case scenario, the concentration of CAP in the calves after 25 days of exposure 
to the contaminated calf milk replacer may be as high as 0.36 µg/kg (18 µg : 50 kg), 
which is just above the RPA. 
 
Calves which ingested (and accumulated) 18 µg of CAP in the worst-case scenario, are 
expected to reach CAP levels below the RPA of 0.3 µg/kg when the calves reach a body 
weight of 60 kg (18 µg : 0.3 µg/kg). Milk is only produced by cows of much higher body 
weight, and therefore the consumption of (future) milk from these calves is not expected 
to pose risks.  
 
Furtermore, in reality, rapid metabolism and elimination of CAP takes place; half-lives of 
7.5 hours (Burrows et al., 1984 as cited in EFSA, 2014) and 6 hours (Archimbault et al., 
1987) have been reported in young calves.  
Based on these half-lifes, it is evident that within 24 hours after the exposure to CAP via 
calf milk replacer, the CAP level in the calves is below the RPA of 0.3 µg/kg. 
 
Conclusions 

1. Please review the risk assessment of the producer. 
The producer’s risk assessment has been reviewed (see above) and the Front 
Office Food and Product Safety considers the approach unclear and not consistent 
with common risk assessment methodology and therefore cannot endorse the 
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conclusions. 
 

2. Estimate the time point at which the concentration of CAP is acceptable for the 
consumption of meat and milk of the calves. 
As an acceptable concentration in meat and milk, the RPA of 0.3 µg/kg is used. 
Based on the available information and using a worst-case scenario, it is 
estimated that the level of CAP in the meat will be lower than the RPA of 0.3 
µg/kg when the calves reach a body weight of 60 kg. However, in reality, the 
initial worst-case concentration of 0.36 µg/kg is expected to decrease much 
earlier given the reported half-lives (7.5 and 6 hours in calves after intravenous 
injection). Therefore, it is evident that within 24 hours after the last consumption 
of calf milk replacer, the CAP level in the calves is below the RPA of 0.3 µg/kg. 
As milk is only produced by cows that are of higher weight, the consumption of 
(future) milk from these calves is not expected to pose risks. 
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