
Acta vet. scand, 197,3, 14, 254-262.

From the Department of Clinical Biochemistry and the Department
of Animal Nutrition, Hygiene and Genetics, Royal Veterinary College,
and the Research Institute of National Defence, Department 4, Stock-

holm, Sweden.

IODINE CONTENT IN COLOSTRUM AND
MILK OF COWS AND SOWS·

By

K. luiarsson, G. Benqtsson and L. Ekman

IWARSSON, K., G. BENGTSSON and L. EKMAN: Iodine content
in cotostrum and milk of cows and sows. Acta vet. scand, 1973, 14,
254-262. - The concentration of total iodine in colostrum and nor
mal milk of cows and sows has been determined using a Technicon
Autoanalyzer. In cows as well as in sows a lowering of the level of
iodine in milk was observed during the first few days after parturition.
At the first sampling within 8 hrs. after parturition the concentration
of iodine in colostrum of cows from 2 herds was on average 3.4 and
2.4 ltg/100 ml, respectively. Corresponding value for colostrum of the
sows was 67 ltg/100 m!. Based on informations about the composition
of the food and daily food consumption it could be estimated that
0.5-1 and 2{)-45 % of the daily intake of iodine were secreted per 1
milk or colostrum of cows and sows, respectively. It can be concluded
that the mammary gland of the sow has a considerably higher ability
to concentrate iodine than that of the cow. Furthermore the concen
tration mechanism is more efficient immediately after parturition than
at later stages of lactation.
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Generally the con lent of nutrients including vitamins and
trace elements in colostrum is adapted to cover the requirement
of the newborn. Knowledge about the composition of colostrum
as well as of normal milk at various stages of the early laclation
period is essential for adequate dietetics of the newborn.

The element iodine is one of the essential micronutrients
being secreted in milk. Its concentration in milk varies greatly
depending on a number of factors among which the intake of
iodine in the food seems to be of utmost importance. Inadequate

• This investigation was supported by grants from the Swedish
Council for Forestry and Agricultural Research (A 3176/B 2331) .
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iodine intake of the mother is usually reflected in reduced se
cretion of iodine in milk with subsequent undesirable effects on
the offspring. The young growing animal is extremely sensitive
to iodine deficiency. Morphological and functional changes of
the thyroid gland of the newborn as well as a reduced growth
may be the ultimate result of such a deficiency.

Knowledge about the changes of iodine secretion in milk at
different stages of lactation is also important in the present era
of environmental pollution with radioisotopes of iodine.

In the present study the results of determinations of total
iodine in colostrum and normal milk from cows and sows at dif
ferent stages of lactation are presented. Species differences in
the ability of the mammary tissue to concentrate iodine have
been observed (Brown-Grant 1961) .

MATERIAL AND METHODS

Nine cows in a herd of 170 cows (Herd I) and 6 cows in a
herd of 50 cows (Herd II) were used in the investigations. All
cows were of the Swedish Red and 'Whit e Breed. The age varied
between 4 and 7 years. In both herds the cows were tied up and
milked twice a day, The cows in Herd I were given 7 kg hay,
1 kg dried beet pulp, 8-12 kg concentrates" according to milk
yield, and 150 g mineral supplement (non iodized) per cow and
day. Each cow had free access to a salt block containing 0.005 %
potassium iodide. The same mineral supplement was given during
late pregnancy as during the period of lactatlon. Herd II were
fed 3 kg hay, 8-10 kg concentrate mixture (pellets r t " according
to milk yield, and 8 kg silage. During the drying up period the
cows were fed 2 kg of the concentrate mixture.

Five sows from an experimental herd of 16 sows of the Swe
dish landrace were used in the study. During late pregnancy and
lactation periods the sows had free access to water and were

• Composition of the concentrate mixture : Oats 40 %, barley 40 %,
cotton seed cake 7 %, soybean meal 5 %, peanut cake 4 %, rapeseed
meal 4 %.

•• "Notfor@ - Kofoder 19" manufactured by the Swedish Farmers'
Purchasing and Selling Association (S.L.R.), Stockholm, Sweden. Com
position: Oats 13 %, barley 14 %, wheat 10 %, rye 5 %, oil-cake
mixture 15 %, draff 16 %, cococake 8 %, molasses 7 %, dried beet
pulp 9 %, fodder lime 0.7 %, minerals 1 %, common salt 1 % (50 mg
KI/kg), vitamin concentrate 0.2 %.
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given 2.5 kg daily of a mixture of 90 % oats and barley (1: 1)
and 10 % of a protein-mineral-vitamin supplement".

The cows as well as the sows selected in the herds were
healthy and had no signs of mastitis during the sampling periods.

After parturition the calves were separated from the cows
without having sucked. First sampling of milk from the cows
was performed within 8 hrs. after parturition. Thereafter milk
was sampled in the morning before ordinary milking at time
intervals indicated in Figs. 1 and 2. Before taking the sample to
be investigated the teats and the udder were cleaned with a dry
paper towel. The first milk portion was discarded. Thereafter a
10-ml sample of milk was taken in a plastic tube. All samples
were taken from the same teat throughout the investigation.

Milk from the sows was obtained immediately after delivery
from a teat randomly selected. The first milk portion was dis
carded. Then 8 ml of milk was taken. Sampling took place at
time intervals seen in Fig. 3. All milk samples were kept frozen
until analysed.

Total iodine in milk was determined in an Autoanalyzer
(Technicon Instruments Corp., USA ). A technique described by
the manufacturer (T'echnicon Laboratory Method File, N-56,
1969) for measuring protein-bound iodine in blood serum was
used, excluding the step of resin treatment. The milk samples
were centrifuged, and de-fatted milk was obtained. Two ml de
fatted milk was introduced into the analytical system at the
regular analytical rate of 20 tests per hr. When analysing milk
from the sows having an iodine concentration between 20 and
100 !ig/100 ml the standard sample pump tubing (I D 0.030
Shoulder colour Black) was replaced by a sample pump tubing
(0.020 Shoulder colours Orange Yellow) giving a sample delivery
of 0.16 mi/min. The normal delivery is 0.32 ml /mm. The error
of the method was determined at 3 different concentration
ranges: < 1.0, 1.1-20.0 and 20.1-100 !ig/100 ml. At a mean
value of 0.6, 8.2 and 54 !ig/IOO ml the errors were found to be
7.1 %, 2.7 % and 3.2 %, respectively. Error of the method was

• Suggex® manufactured by AB Lactamin, Stockholm. Com
position: 10 % dried skim-milk, 40 % fish meal (70 to 74 % crude
protein), 26 % meat meal (minimum 60 % crude protein), H) % wheat
bran, 8 % ground limestone, 5.5 % sodium chloride and trace elements
and 0.5 % vitamins.
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obtained by the formula V.1'd 2
where d is the difference between

2n
duplicate determinations and n the number of duplicate deter
minadions.

RESULTS
The concentration of total iodine in milk of the cows in the

2 herds investigated during the first days after parturition is
demonstrated in Figs. 1 and 2. There is a decline in the concen
tration from the first sampling occurring within 8 hrs. after
parturition to the one performed 2 days later. The milk of the
cows in Herd II showed from this time up to the last sampling
day, 12 days after delivery, about the same concentration of
iodine. In the milk from cows in Herd I, however, the concen
tration of total iodine increased from 2 days after parturition
to the last sampling day, 4 weeks after parturition. A considerable
variation in the concentration of iodine from individual cows at
each sampling day is noticeable especially in cows in Herd I.
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Fig u ret. Concentration of total iodine in milk of 9 cows in Herd I
during the first 4 weeks of lactation. Samples at time 0 were: taken
within 8 hrs. after parturition. denotes the concentration in
milk of individual cows, and .,.,., the mean curve based on mean

values at various sampling occasions.
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Fig u r e 2. Concentration of total iodine in milk of 6 cows in Herd II
during the first 12 days of lactation. Samples at time 0 were taken
within 8 hrs. after parturition. denotes the concentration in
milk of individual cows, and .1.1•. the mean curve based on mean

values at various sampling occasions.
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Fig u r e 3. Concentration of total iodine in milk of 5 sows during
the first 7 weeks of lactation. Samples at time 0 were taken imme
diately after parturition. denotes the concentration in milk
of individual sows, and ••••• , the mean curve based on mean values

at various sampling occasions.
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Tab I e 1. Total iodine concentration in milk (lJ.g/100 ml) of cows
(Herds I and II) and sows at different times after parturition. Mean

value and standard deviation are given.

Day a ft e r parturition Cows Sows

(Herd I, (Herd 11,
n =9) n = 6) (n = 5)

0 3.4 ± 2.0 2.4 ± 0.9 67 ± 16
2 1.7 ± 0.8 1.2 ± 0.8 59 ± 12

7-8 2.6 ± 2.1 1.0 ± 1.1 58 ± 12
12--14 2.6 ± 2.2 0.9 ± 0.8 51 ± 15

28 3.9 ± 2.3 35 ± 8
49 3() ± 13

It should be noted, however, that in general a cow having a high
concentration at one sampling day also shows a high concen
tration of iodine at other sampling days and vice versa.

Milk of sows had the highest concentration of total iodine
during the first day after parturition (Fig. 3). About 24 hrs,
after delivery the concentration was on average 67 !Jog/100 ml.
From that day on the concentration decreased steadily up to the
last sampling day 49 days after parturition when a mean value
of 30 !Jog/100 ml was recorded.

To facilitate a comparison of the values of the concentration
of iodine in milk from cows in the 2 herds and from sows Table 1
was prepared. The concentration at the first sampling, 2, 7-8,
12-14,28 and 49 days after parturition, is presented. The higher
concentration of iodine in milk of the sows should be noted.

DISCUSSION

The observed decrease in the concentration of iodine in milk
during the first days after parturition in cows as well as in sows
is in agreement with the results of previous studies on milk from
these animals performed by Stockl & Leskova (1967) and On
derscheka (1969), respectively. Higher concentration of iodine
in colostrum than in normal milk of cows has also been reported
by Kirchgessner (1959) and Man & Benotti (1969). Using 1311,
Bustad et al. (1963) found that the l3lI-concentration in colo
strum was 2-3 times higher than that in the milk on the 7th
day of lactation. It should be noted that colostrum contains
higher concentrations of certain other trace elements, e.g. Fe, Zn,
Co, Cu, Ni, Cr, Mo, than normal milk of the cow (Kirchgessner).
Colostrum of the sow has also been shown to have a higher con-
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centration of elements such as Fe, Zn, Cu and Mo than milk
sampled later during lactation (Neuhaus 1961, Onderscheka).
One may speculate that the higher concentration of iodine as
well as of certain other elements in colostrum reflects a high
requirement of these elements of the newborn.

The concentration of total iodine in milk of sows is 20-50
times higher than in the milk of cows at corresponding times up
to 14 days after parturition. Four weeks after parturition a ten
fold difference was recorded. It is well known that the concen
tration of iodine in milk is greatly influenced by the iodine in
take. Based on data of the composition of the fodder of the 2
herds of cows it can be estimated that in both herds each cow
received about 4 mg of iodine per day. The concentration of
iodine in milk was on average between 1 and 4 Itg/l00 ml at the
different sampling times. This is in fairly good agreement with
the observations made by Bustad et al. and others (Garner &
Scott Russell 1966) that 0.5-1.0 % of the daily dose of radio
iodine is appearing per I milk.

The sows in the present study received per day about 1.5 mg
iodine. The concentration of iodine in milk was about 67 p.g/
100 ml at parturition and decreased to about 30 p.g/l00 ml 7
weeks after parturition. Consequently between 45 and 20 % of
the daily dose of iodine was recovered per I milk during the
sampling period of 7 weeks. The mammary gland has an ability
to concentrate iodine in a way very similar to that of the thyroid
(Brown-Grant 1961). Whatever mechanism involved, it can be
concluded that the cow's udder is inefficient compared with the
mammary gland of the sow in this respect. Furthermore the
concentration ability at least in the sow seems to be greater im
mediately after parturition than at later stages of lactation.

Despite the same daily intake of iodine of the cows in the 2
herds, the concentration of iodine in milk of the cows in Herd II
was considerably lower than that of Herd I. This difference can
be explained by a fairly high percentage of oil crops in the con
centrate. Rapeseed meal fed to milking cows has been observed
to reduce the concentration of iodine in milk probably depending
on the occurrence of glucosinolates in the rapeseed meal (Ekman
1971). Furthermore, Hemken (1970) postulated that soybean
protein in some way interferes with the normal iodine meta
bolism resulting in a lower iodine concentration in the milk.

The increase of iodine concentration in the milk of cows in
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Herd I after a minimum value 2 days after parturition may be
explained by a somewhat higher iodine supplementation from
that time on. The cows in this herd had free access to a salt block
containing 0.005 % iodine.

In summary it can be concluded that besides dietary intake
of iodine and goitrogenic substances the stage of lactation may
cause a considerable variation in the iodine content of cows' and
sows' mille Furthermore, the mammary gland of the sow has
been shown to have a higher ability to concentrate iodine than
that of the cow.
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SAMMANFATTNING
Jodhalten i colostrum och vanlig mjolk fran kor och suggor.
Totaljodhalten i colostrum och vanlig mjolk fran kor och suggor

har bestamts med Technicon Autoanalyzer. Hos saval kor som suggor
observerades en sankning av jodhalten i miolk under de forsta dagarna
efter partus. Vid forsta provtagningstillfiillet inom Mta timmar efter
partus var totaljodkoncentrationen i colostrum fran kor i de bada
besattningarna i medeltal 3,4 respektive 2,4 ttg/1{){) rnl. I colostrum
fran suggor var jodhalten omedelbart efter partus i medeltal 67 (.Lg/
1{}0 ml. Med utgangspunkt fran foderstaterna beraknas att 0,5-1 och
20-45 % av det dagliga jodintaget hos kor respektive suggor utsondras
per I mjOlk eller colostrum. Juvervavnaden hos sugga forefaller vid
[arnforelse med ko ha en avsevart hogre fOrmaga att koncentrera jod.
Koncentrationsmekanismen hos saval ko som sugga synes vara mer
effektiv omedelbart efter partus an senare under laktationen.
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