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Aim of the study
The overall aim of this project was to provide the scientific basis for recommendations on how to better control
variability in milk and dairy iodine concentration optimal for human iodine intakes in Switzerland, thus avoiding
both iodine deficiency and iodine excess. To achieve this, the following specific aims were defined:

1) To quantify the main sources influencing iodine content of cow’s milk in Swiss dairy farming

2) To investigate the dose-response relationship between feed iodine and milk iodine under Swiss farming

conditions
3) To quantify iodine losses in dairy production
4) To quantify iodine absorption from milk and compare it to absorption from added inorganic iodine

Material and methods

In part 1, bulk milk samples over all four seasons, feed samples as well as information on farming and feeding
practices were collected from 32 farms throughout Switzerland and from the Aosta Valley. Using feed iodine
content as well as the data collected from the farmers, the main influencing factors on milk iodine content were
determined. Parts 2 and 3 included two experiments investigating the iodine distribution and accumulation dur-
ing milk production and processing: 1) a dose-response experiment on iodine in milk at iodine supplementation
levels in feed of 0, 0.5, 0.7, 1, and 2 mg iodine/kg dry matter, and 2) a dose-response experiment on iodine in
dairy products (cheese and joghurt) using milk with increasing iodine concentration. In part 4, we conducted a
cross-over balance study in 11 male and female adults to determine iodine bioavailability and its dependence
on milk matrix and iodine source.

Results and significance

On Swiss farms we found a median (min-max) milk iodine concentration of 87 (5-371) ug/L with farm type (or-
ganic versus conventional), season and teat disinfection with an iodine-containing disinfectant as significant
predictors of milk iodine. In our study on iodine concentrations in milk and dairy products, we demonstrated a
linear relationship between feed and milk iodine (R2=0.96), reaching a near-steady state after about 3 weeks of
feeding. Further, we found that most of the iodine (=80%) was lost in whey at curd separation in milk pro-
cessing. Nevertheless, dairy iodine increased linearly with milk iodine (R2>0.95) and cellar ripening did not in-
fluence the iodine concentration of the semi-hard cheeses. lodine speciation showed iodide as the only detect-
able iodine fraction in both raw and heat treated milk and heat treatment had no effect on milk iodide fraction or
on total iodine. In our cross-over balance study, we were finally able to show that urinary iodine excretion in-
creased linearly with iodine intake and neither the form of iodine (intrinsic versus extrinsic) nor the milk matrix
affected urinary iodine excretion. We further showed, that fractional iodine absorption was reduced with higher
(~350-450 pg/d) compared to lower (~100-200 pg/d) iodine intakes (p<0.001).

At present, considering the large variation of iodine in milk found, milk is an unreliable iodine source in human
nutrition. However, by standardizing iodine supplementation in dairy cow feeding, e.g. adding a defined amount
of iodine to only one of the feed components, and by replacing iodine containing disinfectants with other prod-
ucts, it should be possible to reach a more standardized milk iodine concentration. A supplementation level of



1-2 mg iodine/kg dry matter feed on a daily basis would further yield milk with an iodine concentration of 150-
300 pgl/l, thus providing 25-50% of the adult recommended daily allowance for iodine at current Swiss intake
levels.
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