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Determination of fluoride concentration in powdered milk in Iran 2010
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Abstract

High concentrations of fluoride (F) in powdered milk (formula milk) can have adverse health effects on the body. The F concentration in
powdered milk was analysed in Iran in 2010. A total of twelve commercial brands of highly consumed powdered milk were selected to
analyse the F content through the standard F ion-selective electrode method. From each brand, three samples with different production
dates were selected. The means and standard deviation for F concentration in all the samples was 1-73 (sp 0-3) ng F/g. The minimum and
maximum F content in powdered milk brands Humana2 and Humana3 was 1-:32 (sp 0-1) and 2:36 (sp 0-3) pg F/g, respectively. The study
revealed that there was no significant difference in F concentration in the samples that belonged to various dates. Humana3 had a high F
concentration (with an average of 2:36 (sp 0-3) wg F/g), which can be a risk factor for increased dental fluorosis, especially when being

prepared using water with a high content of F.

Key words: Infants: Powdered milk: Fluoride: Water: Teeth

During the production procedure, baby powdered milk is
processed as slurry in a rotating cylinder before being
dehydrated. The existing water in the slurry vapourises and
fluoride (F) remains in the milk. Therefore, the F concen-
tration in the water used during the processing can have an
effect on the total F concentration in baby powdered milk.
F is an element that can be supplied from foods and drinks.
Excessive intake of F is known to cause a wide range of adverse
health effects such as damaging the bones and teeth® .

Several previous studies’~*°~ have determined the F
content of water, tea, baby foods and milk. Since milk F is
absorbable®®, measuring F concentration in children’s nutri-
tion and milk is essential during the years in which children
are at risk for fluorosis. It has been found that to be on the
safe side for the risk of fluorosis or dental caries in future,
the estimated mean daily F intake should be at or below
0-05 mg F/kg of body weight for nearly all time points through
the first 48 months of life"'”. In another survey, it was found
that the study group for fluorosis (97 % of which was mild)
had significantly greater cumulative F intake from powdered
infant formulas and other beverages with added water than
did those without fluorosis™?.

The purpose of the present study was to quantify the
amount of F in the highly consumed baby powdered milk in
Iran in 2010.

Subjects and methods

A total of twelve commercial brands of highly consumed pow-
dered milk that included Humanal, Humana2, Humana3,
Multil, Multi2, Bebelacl, Bebelac2, Nanl, Nan2, Sama gold,
Sama progres and Biomil were randomly collected from drug-
stores that were selling the highly consumed baby powdered
milk on three different dates. First, the number and types of
existing, permitted baby powdered milk available in drug-
stores were identified.

Samples were analysed in the Central Nutrition Laboratory
of Tehran. F content was determined using the standard F
ion-selective electrode method. The precision of this method
is in the range of 0-:02—1900 parts per million with 95% CI.
This type of electrode incorporates a special ion-sensitive
membrane, which may be a glass, a crystalline inorganic
material or an organic ion exchanger. The membrane interacts
specifically with the ion of choice, in our case F, allowing
the electrical potential of the half cell to be controlled
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Table 1. Total fluoride (F) content of twelve brands
of Iranian baby powder milk

(Ranges, mean values and standard deviations)

F content (g F/g)

Milk brand name Range Mean SD

Humana1 1.39-2-19 1.73 0-41
Humana2 1.24-1.44 1.32 0-1

Humana3 2:11-2.7 2-36 0-3

Multi1 1.48-1-76 1.62 0-14
Multi2 1.79-1.93 1.86 0-07
Bebelac1 1-50-1-66 1.58 0-08
Bebelac2 1.64-1.72 1.68 0-04
Nan1 1-66—1-85 1.76 0-09
Nan2 1.04-1.86 1.44 0-4

Sama Gold 1.64—1.83 1.74 0-09

Sama Progres 2:12-2.24 2-18 0.06
Biomil 1.63-1-89 1.76 0-13

predominantly by the F concentration. All statistical analyses
were performed using the software SPSS (version 16; Chicago,
IL, USA).

Results

The result of the analysis of the highly consumed formula milk
is demonstrated in Table 1. The mean for F concentration in
all the samples was 1-73 (sp 0-3) wg F/g. The highest mean
concentration was found in Humana3, with a mean F concen-
tration of 2:36 (sp 0-3) wg F/g. In other brands of formula milk,
there was no significant difference in the F content. Humana2
with 1:32 (sp 0:1) pg F/g had the least concentration of F
content among all the samples.

Discussion

Several studies™'?~'* have revealed that the amount of F
received by the children cannot be measured only by examin-
ing F-added water, but should also be measured by examining
other drinks and foods. Although quantification of the amount
of F received by children is very demanding, it is obvious
that there is a significant difference in the amount of F from
different foods and drinks.

The minimum and maximum F content was 1-32 (sp 0-1)
and 236 (s 0-3) pg F/g in Humana2 and Humana3, respect-
ively. Humana3 had considerable amounts of F in comparison
with other analysed powdered milk (2:36 (sp 0-3) pg F/g),
which can be a risk factor for developing fluorosis, especially
when it is prepared with other sources of F such as water.

Therefore, the amount of F should be mentioned on the
tin label of the baby powdered milk. Moreover, it may be
essential to increase the Ca concentration of these products
to reduce F absorption in the stomach and the intestine™? .

Another effect of the products with a higher content of Ca is
the reduction of the body’s capability to absorb F. It should
be considered that powdered milk has to be mixed with
water for consumption. When the powdered milk is prepared
with water containing F, the existing F in the water would be

added to the F absorption rate analysis. Thus, F in the water
should be considered during the analysis™® .

The high levels of F in Humana3 may be the consequence
of water consumed in the factory during the production
procedure.

During the production procedure, baby powdered milk
is processed as a slurry in a rotating cylinder before being
dehydrated. The existing water of the slurry vapourises and
F remains in the milk"?. Therefore, the F concentration in
the water used during processing can have an effect on the
total F concentration in the baby powdered milk.

Fomon & Ekstrand'? reported that F concentration in
infant food that was produced with non-fluoridated water
and F-added water was in the range of 0-09-0-2 and 4-6
parts per million, respectively. The present study revealed
that F concentration in the analysed products belonging to
three different production dates was not significantly different.
Measurement of F concentration on various production
dates was to prevent any inconsistency that usually occurs
during the production process because of unwanted changes
43 reported that in the
same region F concentration on various production dates

in water content. Silva Cardoso et al.

was similar.

Another important factor for the development of fluorosis
in children is the critical years during which they receive
nutrition with F content. Evans & Darvell*¥ proposed that
the central incisor is exposed to a high risk of fluorosis
development resulting from consuming nutrition with F con-
tent. This risk should be taken into consideration for male
infants from 5 to 24 months old and for female infants from
21 to 35 months old. The critical period for incisors is after
12 months in which F absorption from nutrition produced
by factories increases™!®. The labels on the baby powdered
milk and the products of factories catering to children’s
nutrition should contain information on F concentration in
addition to other nutritional facts.
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