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Key Facts and Summary
Key Facts 

- A survey of iodine concentrations in cows' milk on sale in the UK was carried out in 1998 and 1999 to follow up earlier results suggesting that iodine concentrations in milk were increasing. 

- The survey tested 220 samples of full fat, semi-skimmed and skimmed milk bought from locations across the UK. 

- Iodine concentrations were similar to those found in 1995 and 1996 but higher than earlier studies. 

- Iodine concentrations were higher in winter than in summer milks, as expected. 

- Estimated exposures to iodine by adults are well within exposure guidelines, but some younger children consuming above average amounts of milk could exceed the guideline, particularly in winter when iodine concentrations in milk are higher. The Committee on Toxicity of Chemicals in Food, Consumer Products and the Environment (COT) considered these estimates and concluded that the concentrations of iodine in cows' milk are unlikely to pose a risk to health, even in those children who are high level consumers. The Committee added that further studies were needed on iodine in the diet. 

Summary 

A survey of iodine concentrations in cows' milk was carried out in 1998 and 1999 to investigate previous reports that levels were increasing. The average iodine concentration found in this survey, 311 microgram/kg, is very similar to that of 300 microgram/kg found in a survey carried out in 1995 and 1996, which shows that levels have not increased in recent years. Estimated dietary exposures to iodine for average (194 microgram/day) and high-level (97.5th percentile, 214 microgram/day) adult consumers of milk were below the Provisional Maximum Tolerable Daily Intake (PMTDI) for iodine of 17 microgram/kg body weight (b.w.)/day (equivalent to 1020 microgram/day for a 60 kg person). Estimated exposures for most children (aged 1½ to 4½) consuming milk were also below the PMTDI (equivalent to 180 microgram/day to 290 microgram/day for children weighing 11 kg to 17 kg). 

However, the estimated year round exposure from milk alone for an above-average (97.5th percentile) child consumers was 360 microgram/day, and the exposure estimated using winter milk iodine concentrations was 448 microgram/day. These estimates indicate that young children consuming above-average amounts of milk could exceed the guideline exposure from milk alone, especially during the winter months. 

The Committee on Toxicity of Chemicals in Food, Consumer Products and the Environment (COT) considered these estimates and concluded that the concentrations of iodine in cows' milk are unlikely to pose a risk to health, even in those children who are high level consumers. The Committee added that further studies were needed on iodine in the diet. The COT's full statement is given at Annex 1. 

Background
Iodine 

Iodine is an essential nutrient required for the synthesis of thyroid hormones. The most well known iodine deficiency disorder (IDD) is enlargement of the thyroid gland (goitre). Iodine deficiency can also result in a wide range of mental, psychomotor and growth abnormalities as well as increased infant mortality. 

Although now rare in UK, iodine deficiency is still recognised as an international health problem. In 1994, approximately 1.5 billion people world-wide were at risk from iodine deficiency, which was then recognised as the single most important cause of preventable brain damage and mental retardation. Following a commitment by the World Health Organization (WHO) and other international bodies to eliminate IDD by the year 2000, several affected countries introduced successful programmes of salt iodisation. This has resulted in the percentage of the world's population at risk of IDD falling from about 29 per cent in 1994 to 14 per cent in 1997. 

To protect against deficiency, the UK Department of Health's Committee on Medical Aspects of Food Policy (COMA) has recommended a Reference Nutrient Intake (RNI) for adults of 140 microgram/day and for children between 50 microgram/day to 140 microgram/day. (The RNI is defined as an amount of a nutrient that is enough, or more than enough, for about 97 per cent of people in a group. If average intake of a group is at the RNI, then the risk of deficiency in the group is very small.) In comparison, average iodine intakes for the general UK population, estimated from the results of the 1995 Total Diet Study (TDS), were between 151 microgram/day and 209 microgram/day. 

There are also health concerns associated with high levels of iodine in the diet. Excessive exposure to iodine can inhibit the function of the thyroid gland and produce symptoms of iodine deficiency (e.g. goitre, impaired brain function).To help protect against the toxic effects of excessive iodine exposure, the Joint Expert Committee on Food Additives (JECFA) of the Food and Agriculture Organization and the World Health Organization (WHO)has recommended a Provisional Maximum Tolerable Daily Intake (PMTDI) of 17 microgram/kg bodyweight (b.w.) per day (equivalent to 1020 microgram/day for a 60 kg person). In comparison, the PMTDI when expressed on a bodyweight basis for children in this age group (11 kg to 17 kg) would be in the range 180 microgram/day to 290 microgram/day. The PMTDI is an estimate of the amount of a substance that can be ingested over a lifetime without appreciable risk. 

Iodine in milk 

Cows' milk is the major contributor to dietary exposure of UK consumers to iodine. It was estimated from the results of the 1995 TDS that milk contributed 41 per cent of the total exposure to iodine. 

Iodine is present naturally in cows' milk, but concentrations can be influenced by its presence in animal feed and/or from hygiene products used in the dairy industry. The iodine content of milk varies seasonally with higher concentrations present in winter milks. For example, in a previous MAFF survey, winter milk was found to contain 210 microgram/kg while summer milk contained 90 microgram/kg. This seasonal variation is well known and may reflect the greater use of compound feedingstuffs during the winter months. Iodine may be naturally present in the ingredients used in animal feedingstuffs or may be added via supplements. Iodine is included in compound feedingstuffs to protect animal health as well as providing a source of iodine in human diets. The supplementation of animal feedingstuffs with iodine is controlled by legislation in the UK with a maximum permitted level of 10 mg/kg for dairy cattle. Iodine may also occur in milk as a result of the use of iodophors as cow teat sterilants and equipment sanitisers in dairies. 

The presence of iodine in cows' milk and dietary exposure from this source are of interest since it has been suggested that iodine levels in UK milk are increasing ( Table 1). Iodine concentrations in the Milk group of TDSs carried out in 1985 and 1991 were 150 microgram/kg and 170 microgram/kg, respectively. In a MAFF-funded survey carried out during 1991 and 1992, the average concentration in cows' milk obtained direct from dairies was 150 microgram/kg. In comparison, the iodine concentration in the Milk group from the 1995 TDS was 303 microgram/kg. This apparent doubling of iodine levels in milk was confirmed in a separate MAFF-funded study of the nutrient content of milk carried out during 1995 and 1996 which found an average concentration of 300 mg/kg. However, this apparent trend of increasing iodine concentrations in milk is not clear-cut. A JFSSG survey of the nutrient content of milks and creams which was reported in 1999, found iodine concentrations in samples obtained in winter 1996 and summer 1997 of 246 microgram/kg in UHT skimmed milk and 198 mg/kg in sterilised skimmed milk ( Table 1). 

Dietary exposures of consumers of milk were estimated from the results of iodine analyses from the 1995/96 survey of the nutrient content of milk and consumption data from the Dietary and Nutritional Survey of British Adults and the National Diet and Nutritional Survey of Children Aged 1½ to 4½ Years. These estimates suggested that adult consumers of milk would have total dietary exposures (including milk) above the RNI but below the PMTDI. Dietary exposures from milk alone for children aged 1½ to 4½ were estimated as 87 microgram/day for average consumers and 236 microgram/day for high level (97.5th percentile) consumers. Using winter milk concentrations, the exposure from milk alone for high level consumers in this age group was estimated as 302 microgram/day. These exposure estimates indicated that children aged between 1½ to 4½ years might exceed the PMTDI by consumption of milk alone during the winter months. 

In 1997, the Committee on Toxicity of Chemicals in Food, Consumer Products and the Environment (COT) considered the implications for health of the apparent increase in the iodine content of milk and the resulting dietary exposures. The Committee's conclusions were:

"We consider that there is a paucity of data which might allow the accurate determination of the daily intake of iodine that can be safely ingested by infants and children over long periods. We encourage research to address this point. Nevertheless we take reassurance from a study in which 1-11 year old children were given doses of iodide up to 1000 microgram/day over a period of four months without signs of toxicity. Since this dose corresponds to 59-94 microgram/kg b.w./day in children aged 1½ to 4½, over three times the JECFA Provisional Maximum Tolerable Daily Intake, we consider that the intake of iodine (23 microgram/kg b.w./day in winter, 11 microgram/kg b.w./day in summer) at the concentrations that have been found in cows' milk is unlikely to pose a risk to health. 

We recommend that the monitoring of iodine concentrations in cows' milk should continue. In addition, we encourage investigation of the bioavailability of iodine in iodophors and of the forms of iodine in infant formulas." 

Purpose 

This survey was carried out to: 

- respond to the COT's recommendation that monitoring in cows' milk should continue; 

- obtain up-to-date information on iodine concentrations in milk on sale in the UK to estimate dietary exposures for comparison with the PMTDI; and 

- help determine if there is a trend of increasing iodine concentrations in UK cows' milk. 

Brand names 

In accordance with the MAFF policy for the release of brand names when reporting the results of food chemical surveillance, details of the milk samples obtained in this survey are given in full in Annex 2. It should be noted that the absence of any particular brand from this survey means only that the brand has not been included in the survey. No further meaning should be read into the absence of any brands from this Food Surveillance Information Sheet. In addition, only one sample of one batch of each product was analysed. The results of this survey may not therefore be representative of other samples in the batch from which the sample analysed was taken, or of other batches of these products. 

Methodology
Sampling 

Samples were collected by the British Market Research Bureau International Limited. A full list of samples is given in Annex 2. 

The sampling plan was designed to be representative of pasteurised cows' milk on sale in the UK and as such samples were obtained based on the percentage volume of sales from different types of retail outlet (e.g. doorstep delivery, supermarkets, etc.). Samples of whole (full fat, approximately 3.8 g fat/100 g), semi-skimmed (half fat, approximately 1.7 g fat/100 g) and skimmed (virtually fat free, 0.1 g/100 g) milk were obtained to find out if the iodine content of milk was related to fat content. Sterilised, UHT and Channel Islands milk were not included as these are minor products in terms of market share. Samples were collected from Belfast, Edinburgh, Swansea, Sunderland, Leicester and London to obtain a wide coverage of milk sold in the UK. Samples were collected in summer (August and September 1998) and winter (January to March 1999) to determine any seasonal differences in iodine concentrations. The numbers of samples taken are given in Table 2. 

Each sample comprised two identical bottles or cartons, one of which was analysed and the other stored for future reference, if required. Samples were kept chilled from purchase until receipt at the laboratory. Samples were stored at minus 20°C until thawed at ambient temperatures prior to analysis.

Analysis 

A total of 220 samples were prepared and analysed by the LGC. All samples were analysed by the method of Moxon and Dixon. This involved dry ashing samples at 550°C in the presence of potassium carbonate and zinc sulphate. The resulting residues were dissolved in water for subsequent colorimetric measurement, based on the destruction of the intensely orange iron thiocyanate complex by nitrite in the presence of iodide. The limit of detection (LOD) for this method was 8 microgram/kg, and the recovery was 84 per cent. The results reported in this Food Surveillance Information Sheet have been corrected for this recovery. 

The iodine concentrations in 15 per cent of samples (i.e. 32 in total) were confirmed using a method employing tetramethyl ammonium hydroxide (TMAH) extraction and Inductively Coupled Plasma Mass Spectrometry (ICP-MS). These samples were heated at 90oC in TMAH and analysed by ICP-MS using tellurium as an internal standard. The recovery of the ICP-MS procedure was approximately 100 per cent. There was good agreement between the results of ICP-MS analyses and the corrected results of the same samples analysed by the Moxon and Dixon method. The results obtained from both analytical methods are given in Annex 2.

Quality control 

The LGC is accredited by UKAS (United Kingdom Accreditation Service) to determine the iodine content of foods by the method of Moxon and Dixon. In addition, the LGC is accredited to BS EN ISO 9001 (BS 5750 Part 1) and is GLP (Good Laboratory Practice) compliant. 

A National Institute of Standards and Technology (NIST) Certified Reference Material (CRM) milk powder was analysed with every batch of samples for quality control. Analysis of the certified milk powder by different analysts over a period of time showed a repeatability coefficient of variation of 5.6 per cent. Data was only accepted where the quality assurance material result fell within 95 per cent confidence limits of the certified mean. 

Results
Results are summarised in Table 3 and given in full, with all sample details, in Annex 2. Iodine concentrations were above the LOD of 8 microgram/kg in all samples and varied from 80 microgram/kg to 930 microgram/kg with an average concentration of 311 microgram/kg ( Table 3). There were marked seasonal differences in iodine concentrations. The average iodine concentrations in milk produced in summer and winter were 200 microgram/kg and 430 microgram/kg respectively ( Table 3). These differences were statistically significant at the 0.1 per cent level. 

There were no statistically significant differences between the iodine contents of skimmed, semi-skimmed and whole milk. Average concentrations (summer and winter) were 315 microgram/kg in skimmed milk, 317 microgram/kg in semi-skimmed milk and 294 microgram/kg in whole milk ( Table 3). 

The iodine concentrations in milk obtained in 1998 and 1999 in this survey (average 311 microgram/kg) were very similar to those in the 1995/96 survey (average of 300 microgram/kg) and the 1995 TDS (303 microgram/kg) ( Table 1). This suggests that iodine concentrations have not continued to increased in recent years, but remain higher than in earlier studies (see above).

Interpretation and Conclusion
Interpretation

Iodine concentrations 

The seasonal variation in the iodine concentration in cows' milk may reflect the greater use of compound feedingstuffs during the winter months. The iodine content of animal feedingstuffs is controlled by legislation. The maximum limit for iodine in feedingstuffs for dairy cattle was reduced from 40 mg/kg to 10 mg/kg in July 1996. This change was not related to concerns on concentrations in milk but to align limits more closely to animal nutritional requirements. 13, 14 The milk samples from the survey of iodine in milk carried out in 1995/96 and the 1995 TDS were therefore taken when the maximum limit for iodine in feedingstuffs was 40 mg/kg. 

However, before the reduction in the maximum permitted level for iodine, feedingstuffs for dairy cattle were rarely supplemented to concentrations approaching the then maximum limit of 40 mg/kg. Iodine concentrations in these feedingstuffs were believed to be generally between 2 mg/kg to 10 mg/kg. It is therefore unlikely that the reduction in the maximum limit would have had a significant effect on iodine concentrations in milk, and in fact the concentrations found in this survey for 1998/99 were very similar to those in 1995/96.

Dietary Exposures

Calculation of iodine exposures 

Exposures from milk were estimated using the average iodine concentrations detected in summer and winter milks and the average concentration of all milks (i.e. summer and winter), and consumption data from the National Dietary and Nutritional Survey. Exposures were estimated for adult consumers of cows' milk using consumption data from the Dietary and Nutritional Survey of British Adults. This 7-day diary record study was carried out between October 1986 and August 1987 and involved 2197 adults aged 16 to 64 years living in private households in Great Britain. 

Exposures were also estimated for children aged 1½ to 4½ years using consumption data from the National Dietary and Nutritional Survey: Children Aged 1½ to 4½ Years. This 4-day diary record study was carried out in 1993 and involved 1675 children aged between 1½ to 4½ years. Estimates were made for three sub-groups: 1½ to 2½ years, 2½ to 3½ years and 3½ to 4½ years. Estimates have also been made for the whole 1½ to 4½ years age group to allow comparison with earlier estimates which were based on this whole range. 

For both age groups, dietary exposures were estimated for average consumers and for those who drink significantly higher than average amounts of milk (i.e. 97.5th percentile consumers). 

To derive total dietary exposures for adults and children, the contribution from the rest of the diet was added to the exposures estimated for consumers of milk. The exposure from the rest of the diet was taken as the average population exposure to iodine estimated from the 1995 UK Total Diet Study (minus the contribution of milk to the population average, to prevent double-counting of the contribution from milk). This will lead to an overestimate of total iodine exposures of children, because this value for the rest of the diet is based on household consumption, and will be biased upwards by the consumption values for the adults in the household. The estimated exposures are shown in Table 4.

Implications of iodine exposures for consumers 

Estimated dietary exposures, based on average iodine concentrations and consumption of milk in the winter, were higher for both adults and children than the equivalent estimates for summer milk ( Table 4). This results from the higher iodine concentrations in milk produced in winter compared with summer rather than seasonal differences in consumption.

Adults - Total year round dietary exposures to iodine for UK adult consumers of milk were estimated to be 194 microgram/day for an average consumer, and 301 microgram/day for a 97.5th percentile consumer ( Table 4). All estimated exposures using summer, winter or summer and winter milk iodine concentrations together are well below the PMTDI which is equivalent to 1020 microgram/day for a 60 kg person, but above the RNI of 140 microgram/day for adults.

Children - Dietary exposures of UK children aged 1½ to 4½ years were previously estimated from the results of a survey of iodine in cows' milk on sale in the UK in 1995 and 1996 and consumption data from the National Diet and Nutritional Survey of Children Aged 1½ to 4½ Years. The estimated year-round dietary exposures to iodine for this age group from milk alone were 87 microgram/day for an average consumer and 236 microgram/day for a high-level consumer. Using winter milk concentrations, the dietary exposure for high level consumers was estimated as 302 microgram/day. 

The equivalent year round dietary exposures from milk alone estimated from the results of this survey were 91 microgram/day for average consumers and 237 microgram/day for high-level consumers. Using winter milk concentrations, the total dietary exposure from milk alone for high level consumers was estimated as 325 microgram/day ( Table 4). These estimates are very similar to those for 1995/96. 

The corresponding total year round dietary exposures estimated from the results of this survey (including the rest of the diet) were 214 microgram/day for average consumers and 360 microgram/day for high-level consumers. Using winter milk concentrations, the total dietary exposure for high level consumers of milk was estimated as 448 microgram/day ( Table 4). As noted above, these estimated total dietary exposures will overestimate the exposure from the rest of the diet because they are based on household consumption data (including adults as well as children). The PMTDI when expressed on a bodyweight basis for children aged 1½ to 4½ years in this age group (11 kg to 17 kg) would be in the range of 180 microgram/day to 290 microgram/day. These exposure estimates indicate that 97.5th percentile consumers of milk in this age group would exceed the PMTDI, particularly during winter ( Table 4). 

For this survey, exposures have also been estimated for three sub groups within the 1½ to 4½ range: 1½ to 2½ years, 2½ to 3½ years and 3½ to 4½ years, and expressed on a bodyweight basis using the average bodyweights for each sub-group, for comparison with the PMTDI ( Table 4). The estimated total dietary exposures for average consumers are below the PMTDI in all three sub-groups. For high-level consumers in the 1½ to 2½, 2½ to 3½, and 3½ to 4½ age ranges the estimated total exposures are 362, 379, and 330 microgram/day respectively, all of which exceed the relevant guideline intake (though as noted above, these values include an overestimate of the contribution from the rest of the diet). The estimated intake from milk alone is above the PMTDI for high-level consumers of milk in the 1½ - 2½ and 2½ - 3½ age ranges, but not in the 3½ - 4½ age range. These additional estimates show that exceedance of the guideline intake occurs mainly in the 1½ - 2½ and 2½ - 3½ age ranges and after children reach the age of 3½ exceedance is restricted to high level consumers only. 

The results of this study and the estimated dietary exposures calculated from them were considered by the independent Committee on Toxicity of Chemicals in Food, Consumer Products and the Environment (COT). It concluded that the concentrations of iodine in cows' milk are unlikely to pose a risk to health, even in those children who are high level consumers. The Committee added that further studies were needed on iodine in the diet. The COT's full statement on this survey is reproduced in Annex 1.

Actions 

Iodine analyses (along with the other halogen group elements bromine and fluorine) are being carried out on samples from the 1997 TDS. The results of these analyses will be used to estimate exposure to iodine from the whole diet. These exposure estimates will be compared with the RNI and PMTDI to help assess the risks to health from iodine in the diet. When completed, the results of the analyses of 1997 TDS samples for iodine, bromine and fluorine will be reported once the COT has considered the implications for health of dietary exposures to these elements. It is necessary to obtain advice from the COT on bromine and fluorine in the diet as this is the first time that dietary exposure to bromine has been estimated from the results of the UK TDS, and it has been some time since fluorine was included in a TDS. 

In response to a recommendation by the COT, a JFSSG-funded research project to investigate the different forms (species) of iodine in cows' milk and infant formulae and in iodophors is being carried out by the Central Science Laboratory. 

Conclusions 

Iodine concentrations in milk detected in this survey are very similar to those found in a survey carried out in 1995/96. These results show that the change in the limit for iodine in animal feed has not significantly affected iodine concentrations in milk. As reported in previous UK and other studies, iodine concentrations were higher in milk produced during the winter months than summer. 

Dietary exposures to iodine estimated from the results of this survey are below the PMTDI for all adult and most child (aged 1½ to 4½ years) consumers of milk. Estimated exposures for some high-level (97.5th percentile) consumers aged 1½ to 4½ years may exceed the PMTDI. This is particularly so for high-level child consumers of winter milk who may exceed the PMTDI from consumption of milk alone. However, the COT advise that the concentrations of iodine in cows' milk are unlikely to pose a risk to health, even in those children who are high level consumers. 

Glossary and Units
Glossary of terms 

COMA: Committee on Medical Aspects of Food Policy 
COT: Committee on Toxicity of Chemicals in Food, Consumer Products and the Environment 
IDD: Iodine deficiency disorder 
JECFA: Joint Expert Committee on Food Additives of the Food and Agriculture Organization of the United Nations and the World Health Organization 
LOD: Limit of detection 
PMTDI: Provisional Maximum Tolerable Daily Intake 
RNI: Reference Nutrient Intake 
TDS: Total Diet Study 
WHO: World Health Organization 


Summary of units 

kilogram (kg): one thousand grams 
gram (g): one thousandth of a kilogram 
milligram (mg): one thousandth of a gram 
microgram : one millionth of a gram 
mg/kg : milligrams per kilogram (equivalent to parts per million) 
microgram/kg: micrograms per kilogram (equivalent to parts per billion) 
microgram/day : micrograms per day 
microgram/kg b.w./day : micrograms per kilogram of bodyweight per day 
°C: degrees Celsius 
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Further Information 
Further information on this survey can be obtained from: 

Dr Patrick Miller 
MAFF, Joint Food Safety and Standards Group, 
Food Contaminants Division 
Room 238, Ergon House, c/o Nobel House 
17 Smith Square 
London SW1P 3JR, UK. 

Tel: +44 (0) 20 7238 5751 
Fax: +44 (0) 20 7238 5331 
Email: pf.miller@fsci.maff.gov.uk 

Further copies of this and other Food Surveillance Information Sheets can be obtained from: 

MAFF, Joint Food Safety and Standards Group, 
Publicity and Information Section 
Room 303b, Ergon House, c/o Nobel House 
17 Smith Square 
London SW1P 3JR, UK. 

Tel: +44 (0) 20 7238 6223 
Fax: +44 (0) 20 7238 6330 
Email: s.h.fssginfo@fssg.maff.gov.uk 

Copies of the COT statement on iodine in cows' milk can be obtained from: 

Mr Jonathan Lighthill 
COT Secretariat 
Room 652C, Skipton House 
80 London Road 
London SE1 6LW, UK 

Tel: +44 (0) 20 7972 5007 
Fax: +44 (0) 20 7972 5134 
Email: jonathan.lighthill@doh.gsi.gov.uk 

A copy of the final report of this survey has been placed in the MAFF Library, Nobel House, 17 Smith Square, London, SW1P 3JR, UK; Tel. No. +44 (0) 20 7238 6575. If you wish to consult a copy please contact the library giving at least 24 hours notice or alternatively copies can be obtained from the library: a charge will be made to cover photocopying and postage. 

Annexes
Annex 1 

COMMITTEE ON TOXICITY OF CHEMICALS IN FOOD, CONSUMER PRODUCTS AND THE ENVIRONMENT 
STATEMENT ON IODINE IN COWS' MILK 

Introduction 

1. We have considered a draft Food Surveillance Information Sheet describing the results of a survey carried out for the MAFF/DH Joint Food Safety and Standards Group on the concentration of iodine in cows' milk.

Results of the survey 

2. Representative purchases of whole (93 samples), semi-skimmed (107 samples) and skimmed (20 samples) pasteurised cows' milk on sale in the UK were made during the summer of 1998 and the winter of 1998/1999 from Belfast, Edinburgh, Swansea, Sunderland, Leicester and London and were analysed for total iodine. We welcome this latest survey of iodine in cows' milk. The overall mean iodine concentration in cows' milk was 311 microgram/kg. We note that mean iodine concentrations were lower in summer (200 microgram/kg) compared to winter (430 microgram/kg). The higher concentrations in winter may reflect greater use of supplemented compound feedstuffs during this period. We also note that the fat content of the milk did not influence these values. 

3. Since 1989 we have reviewed iodine concentrations in cows' milk on a number of occasions, most recently in September 1997. In our 1997 review we noted that iodine concentrations in cows' milk were higher than in previous surveys, though the reasons for this were unclear. We considered that these higher concentrations of iodine were unlikely to pose a risk to health but we recommended that the monitoring of iodine in cows' milk should continue. Possible sources of iodine in cows' milk include iodine in the animal diets and the iodophors used as sterilants of cow teats and milking vessels. Therefore, we encouraged investigation of the bioavailability of iodine in iodophors and the different chemical forms of iodine in cows' milk. This would help to identify potential sources of iodine in cows' milk. Additionally, we requested study of the different chemical forms of iodine in infant formulas. We have been informed that research is underway to investigate the iodophors and the different chemical forms of iodine in cows' milk and infant formulas. 

4. We note that the concentrations of iodine in cows' milk reported in this latest survey are similar to those we considered in 1997 but are higher than values reported in the earlier surveys. 

Dietary iodine intake 

5. Iodine is an important nutrient element and is required for the synthesis of thyroid hormones. An inadequate intake can lead to a broad spectrum of iodine deficiency diseases. For protection against iodine deficiency the Department of Health's Committee on Medical Aspects of Food Policy has recommended a Reference Nutrient Intake (RNI) for adults of 140 microgram/day. The RNI for children ranges from 50 microgram/day (for children aged 0-3 months) to 140 microgram/day (for children aged between 15-18 years). However, a high intake of iodine can result in functional impairment of, and tissue damage to, the thyroid gland and death has been caused by extremely high intakes. In our previous review. we took reassurance from a study in which 1-11 year old children were given doses of iodine up to 1000 microgram/day over a period of 4 months without signs of toxicity. In order to protect individuals against the toxic effects of excessive iodine intake the Joint Expert Committee on Food Additives (JECFA) of the Food and Agriculture Organization (FAO) and the World Health Organization (WHO) has recommended a Provisional Maximum Tolerable Daily Intake (PMTDI) of 0.017 milligrams per kilogram body weight (mg/kg b.w.). This is applicable to individuals over the age of 12 weeks and is equivalent to 1000 micrograms (mg)/day for a 60 kg adult (the equivalent values for children are reported in the Table). 

6. There are few data on which to base estimates of the potential intake of iodine by different age groups. Iodine intakes from milk have been estimated for adults and for children aged 1½ - 2½, 2½ - 3½, and 3½ - 4½ years, using mean iodine concentrations in milk from this survey and consumption data from the National Dietary and Nutritional Survey. No intakes were estimated for schoolchildren as the available consumption data for this age group are limited and outdated. It is understood that new data to address this point will be available soon. To estimate the current total dietary intake, incorporating the latest concentrations of iodine in milk, the mean population dietary intake estimated from the 1995 Total Diet Study minus the contribution from milk was added to the intakes from milk alone estimated from this survey. These intake estimates from milk alone and from the total diet are presented in the Table. We note that the estimate of mean population dietary intake is based on household, rather than individual, consumption. Therefore the estimate of the non-milk intakes will be biased by the intakes of adults in the household; in consequence the value added for non-milk sources (123 microgram/day ? see the Table) is likely to be an overestimate for children. 

7. Calculations for adults suggest that the average and high level (97.5th percentile) consumer of milk would ingest 194 and 301 microgram/day respectively from the total diet (including milk), which are both within the guideline intake calculated from the JECFA PMTDI of 0.017 mg/kg b.w. As detailed in the Table the estimated total dietary intakes for average level consumers of milk in the 1½ - 2½, 2½ - 3½, and 3½ - 4½ age ranges are 221, 215, and 204 microgram/day respectively, which are close to the guideline intake. For high level consumers of milk in the 1½ - 2½, 2½ - 3½, and 3½ - 4½ age ranges the estimated total dietary intakes are 362, 379, and 330 microgram/day respectively, all of which exceed the relevant guideline intake. For high level consumers of milk in the 1½ - 2½ and 2½ - 3½ age ranges, though not the 3½ - 4½ age range, the estimated intake from milk alone exceeds the relevant guideline intake. As shown in the Table exceedence of the guideline intake occurs mainly in the 1½ - 2½ and 2½ - 3½ age ranges and after children reach the age of 3½ exceedence is restricted to high level consumers only.

Recommendations 

8. Our recommendations are: 

- The revised dietary intakes estimated from the results of this survey support our conclusions of September 1997 that monitoring of iodine concentrations in cows' milk should continue; 

- We have been informed that the UK Expert Group on Vitamins and Minerals will be reviewing the toxicity of iodine in due course and we may wish to reconsider these survey results in the light of the findings of that group; 

- The revised dietary intakes increase the need for data on the different chemical forms of iodine in cows' milk and infant formulas and on the bioavailability of the iodine in iodophors. We therefore request that we see the results on the studies on the different chemical forms of iodine in cows' milk and infant formulas at the earliest opportunity and we reiterate our previous recommendation that the bioavailability of the iodine in iodophors is investigated. 

Conclusions 

9. We have made a number of recommendations, including investigation of the bioavailability of iodine from iodophors in milk. However, we conclude that the new data from this latest survey do not alter our previous advice that the concentrations of iodine in cows' milk are unlikely to pose a risk to health, even in those children who are high level consumers. 

January 2000 

COT Statement 2000/02 

Table 1: Estimated dietary iodine intakes of adults and young children 

 

Dietary exposure (microgram/person/day) *
Guideline intake (microgram/day) 2
via milk only

via total diet 1
Mean

97.5 percentile

Mean

97.5 percentile

Summer
Adult (16 - 64 years) 

46 

118 

169 

241 

1000 

Child (1½ - 2½ years) 

59 

147 

182 

270
210 

Child (2½ - 3½ years) 

58 

171 

181 

294
250 

Child (3½ - 4½ years) 

51 

138 

174 

261 

280 

Winter
Adult (16 - 64 years)

96

234

219

357

1000

Child (1½ - 2½ years)

142

332
265
455
210

Child (2½ - 3½ years)

129

329
252
452
250

Child (3½ - 4½ years)

114

266

237

389
280

Average
Adult (16 - 64 years)

71

178

194

301

1000

Child (1½ - 2½ years)

98

239
221
362
210

Child (2½ - 3½ years)

92

256
215

379
250

Child (3½ - 4½ years)

81

207

204

330
280


* values in bold text exceed the relevant guideline intake 

1 To estimate total dietary intake the mean population dietary intake of iodine minus the contribution from milk (i.e. 209 microgram/day [total diet] - 86 microgram/day [milk] = 123 microgram/day) was added to the intakes from milk alone estimated from this survey. For example, to estimate the average total dietary intake for adult consumers during the summer the intake from milk i.e. 46 microgram/day, is added to 123 microgram/day to give a final value of 169 microgram/day 

2 This guideline intake, calculated for the purposes of this statement, is equivalent to the JECFA PMTDI of 0.017 mg/kg b.w. when expressed on a total body weight basis. For example, for children aged 1½ - 2½ years weighing 12.3 kg the PMTDI is equivalent to 210 microgram/day (rounded to 2 significant figures)

References


1. Joint Food Safety and Standards Group (2000). Iodine in milk. Food Surveillance Information Sheet No. 198. 

2. Department of Health (1997). Committee on Toxicity of Chemicals in Food, Consumer Products and the Environment (COT). Statement on Iodine in Cows’ Milk. September 1997. 

3. Nelson, M., Philips, D.I.W., Morris, J.A. and Wood, T.J. (1987). Urinary iodine excretion correlates with milk iodine content in seven British towns. Journal of Epidemiology and Community Health, 42, 72-75. 

4. Wenlock, R.W., Buss, D.H., Moxon, R.E. and Bunton, N.L. (1982). Trace nutrients 4. Iodine in British Foods. British Journal of Nutrition, 47, 381-390. 

5. Lee, S.M., Lewis, J., Buss, D.H., Holcombe, G.D. and Lawrence, P.R. (1994). Iodine in British foods and diet. British Journal of Nutrition, 72, 435-446. 

6. Dietary Reference Values for Food, Energy and Nutrients for the United Kingdom. Report on Health and Social Subjects No 41. London: HMSO, 1991. 

7. Saxena KM, Chapman EM, Pryles CV. Minimal dosage of iodide required to suppress uptake of iodide-131 by normal thyroid. Science 1962; 138:430-431. 

8. World Health Organization (1989). Toxicological Evaluation of certain Food Additives and Contaminants: the 33rd meeting of the Joint FAO/WHO Expert Committee on Food Additives, Geneva 21-30 March, 1989; WHO Food Additives Series No.24; Cambridge: Cambridge University Press, pp 267-294. 

9. Gregory, J., Foster, K., Tyler, H. and Wiseman, M. (1990). The Dietary and Nutritional Survey of British adults. HMSO, London. 

10. Gregory, J.R., Collins, P.L., Davies, P.S.W., Hughes, J.B. and Clarke, P.C. (1995). National Dietary and Nutritional Survey: children aged 1½ to 4½ years. Volume 1: Report of the Diet and Nutritional Survey. The Stationery Office, London. 

11. Ministry of Agriculture, Fisheries and Food (1997). Dietary Intake of Iodine and Fatty Acids. Food Surveillance Sheet No: 127. 
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Tables 1-4
Table 1
Iodine Concentrations in UK Milk From This and Previous UK Surveys


Year samples collected
Iodine concentration (microgram/kg)
Reference
summer 

winter 

overall/year 

1998/99 

200 

430 

311 

this survey 

1996/97 (breakfast milk) 

235 

335 

- 

16

1996/97 (organic, semi-skimmed) 

- 

613 

- 

16

1996/97 skimmed milk, UHT 

- 

- 

246 

16

1996/97 skimmed milk, sterilised 

- 

- 

198 

16

1995/96 

200 

400 

300 

15

1995 TDS Milk group 

- 

- 

303 

7

1991 TDS Milk group 

- 

- 

170 

12

1990/91 

90 

210 

150 

12

1986 

119 

235 

154 

26

1985 TDS Milk group 

- 

- 

150 

12

1977-1979 

70 

370 

230 

27


TDS - Total Diet Study 

Table 2
Samples taken for survey of iodine in pasteurised cows' milk on sale in the UK (1998/99) 

Outlet type
Number of samples
Skimmed milk 
Semi-skimmed milk
Whole milk 
Total 
Summer 
 

 

 

 

Doorstep delivery 

7 

21 

21 

49 

Multiple supermarkets 

2 

26 

27 

55 

Independent supermarkets 

1 

1 

1 

3 

Other (newsagents, garages) 

0 

2 

5 

7 

Total summer
10
50
54
114
Winter
 

 

 

 

Doorstep delivery 

9 

23 

20 

52 

Multiple supermarkets 

1 

27 

17 

45 

Independent supermarkets 

0 

2 

0 

2 

Other (newsagents, garages) 

0 

5 

2 

7 

Total winter 



10 



57 



39 



106 



Total summer and winter
20
107
93
220
Table 3
Iodine Concentrations in Pasteurised Cows? Milk on Sale in the UK (1998/99) 

Milk type
Iodine concentrations (microgram/kg)
Summer (July to September 1998)
Winter (January to March 1999)
Summer and winter
Average *
Range 
Average *
Range 
Average *
Range 
Skimmed 

190 (10) 

120 - 390 

440 (10) 

330 - 650 

315 (20) 

120 - 650 

Semi-skimmed 

200 (50) 

90 - 320 

420 (57) 

220 - 700 

317 (107) 

90 - 700 

Whole 

193 (54) 

80 - 360 

435 (39) 

210 - 930 

294 (93) 

80 - 930 

Total 

200 (114) 

80 - 360 

430 (106) 

210 - 930 

311 (220) 

80 - 930 

Note: * Numbers in parentheses are the number of samples. 

Table 4 is available in Excel 5.0 format below

	 


