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The manuscript presents results of macro elements (K, Na, Ca, Mg, P), the
essential elements (Fe, Zn, Cu, Cr), elements which are probably essential
(Mn, Si, Ni, Co, B) and potentially toxic elements (Pb, Cd, As, Ba) determination
in infant formulas and cereals baby food intended to consumption during the
period from birth to second year. Infant formulas and cereals baby food have a
significant role in children's nutrition because they are the major source of
nutrients. The presence of contaminants in baby food may pose health risks for
children. For this reason, it is important that the levels of selected elements
found in consumed infant formulas and baby food be determined routinely.

ICP – OES method determination of selected elements
in infant formulas and cereals based baby food


The trace elements have an important
significance in human health and disease
and of particular interest is the role that
trace elements play in human nutrition and
infant nutrition. The presence of these trace
elements in human milk are essential for
infants. On the other hand, babies and small
children are an especially sensitive
population to the exposure to the
environmental contaminants. Their small
mass and developing systems, including
brain development may show adverse
health effects from even low levels of
contamination on a chronic or single dose
case. Foods, infant formula, milk, and water
provide significant exposure routes for metal
contaminants. Food intake is one of the
main ways for contaminants to enter the
human body. Over the past decades, a
growing number of scientific food research
related to pollution by pesticides, heavy
metals and other pollutants was published.



Toxic elements can be very harmful, even
at low concentrations, when come to body
continuously and for a long time period.
The presence of contaminants such as
metals in infant formulae may pose health
risks for children. Food intake is one of the
main ways for contaminants. The effect of
lead exposure at low levels has been well
investigated and levels below toxic have
been shown to contribute to behavioral and
learning issues. Other elements, such as
As and Cd can contribute to the
development of cancer, neurological
effects and diseases. A large part of the
heavy metals in human living environment
comes from anthropogenic sources of
business. For this reason, it is important
that the levels of macro, trace elements
and toxic elements found in consumed
infant formulae and baby food be
determined routinely. Many reports indicate
the presence of heavy metals in milk and
other food products.

Macro elements in cereals based
baby food
• .
Based on the results it can be seen that among macro
elements K is the most abundant in all samples, with the
exception of sample IF2 (which contains more Ca and P), and
sample IF12 (which contains more Ca). The level of K was in
the range from 2.19 to 3.4 mg g-1. K content in all samples is
quite uniform, except in the sample IF1 (for premature babies),
which is slightly higher. After K, the most common elements are
Ca from 1.49 to 4.34 mg g-1 and P from 1.13 to 6.05 mg g-1.
The magnesium and sodium levels were among 0.157–0.467
mg g-1, 1.05 – 4.56 mg g-1, respectively. Infant formulae for
premature babies (IF1 and IF2) have the highest concentration
of all examined major elements. Sample IF10 is rich in Na and
sample IF5 is the richest in the content of K. The analysed
macro-elements in infant formulae were presented in the
following order: K>Ca>P>Na>Mg (samples IF1, IF3–IF6, IF8,
IF12); K>P>Ca>Na>Mg (samples IF7, IF9–IF11, IF13);
P>Na>Ca>K>Mg (sample IF2).

The contents of macro and trace elements were
determined in 13 different infant formulae and 27
cereals based baby food samples. The results are
given as mean± standard deviation and
expressed as mg kg-1 (or mg g-1) on a dry basis.
The elements were divided into groups: macro
elements (K, Na, Ca, Mg and P) and the trace
elements.

Trace elements in infant
formulae
Among the essential elements, Zn (20.9 –
106.8 µg g-1) and Fe (10.9–106.3 µg g-1)
are the most abundant. After Fe and Zn the
following elements are Cu (1.98–12.71 µg
g-1), Mn (0.343–2.64 μg g-1) and at least
represented is Cr (0.15 – 0.347 µg g-1). The
analysed micro-elements in infant formulae
were presented in the following order:
Zn>Fe>Cu>Mn>Cr, with the exception of
samples IF9 and IF11 where these
elements are in the following order:
Fe>Zn>Cu>Mn>Cr. The contents of iron in
some analyzed infant formulae samples
such as IF2 were higher than in others.

Macro elements in cereals based
baby food
The levels of the macro - elements and trace elements
being investigated in cereals based baby food. Among
the macro – elements, cereal based baby food showed
higher concentrations of K, P and Ca in comparison
with infant formulae while the concentrations of Na and
Mg are in agreement to those in infant formulae.
Based on the results it can be seen that among macro
elements P is most abundant in all samples. The level
of P was in the range 0.458 - 5.30 mg g-1. After P, the
most common element is K from 0.270 to 6.06 mg g-1,
and Ca from 0.192 to 2.04 mg g-1. The sodium and
magnesium levels were among 0.196 – 1.44 mg g-1
and 0.07 – 0.597 mg g-1, respectively. The order of
macro elements in cereal based baby food is as
followed: P>K>Ca>Na>Mg with the exception of
samples CBF4, CBF16, CBF18, CBF22, CBF23,
CBF24 (which are containing more K). Sample CBF11
contains more Ca than K, CBF12, and CBF25 contains
more Mg than Ca.

Trace elements in cereals based baby food
Comparing the content of essential elements in cereal based baby
food and infant formulae, it can be concluded that the concentrations
of Fe and Mn are higher in baby food than in infant formulae, while
the concentrations of other elements (Zn, Cu, and Cr) are slightly
lower. Among the essential elements, Fe (6.2 -70.75 μg g-1) and Zn
(2.74-19.7 μg g-1) are the most abundant. After Zn, the Mn level goes
from 0.84 to 20.52 μg g-1. The Cu levels were from 0.23-4.24 μg g-1.
Cr is the least represented element with concentrations in the interval
0.058 – 1.152 μg g-1. The analysed essential elements in cereal
based baby food were presented in the following order:
Fe>Zn>Mn>Cu>Cr, with the exception of samples CBF6, CBF11,
CBF14 and CBF15 where these elements are in the following order:
Fe>Zn>Cu>Mn>Cr, while the samples CBF9, CBF12, CBF20 and
CBF25 contain more Mn compared to Zn. In this case the elements
are in following order: Fe>Mn>Zn>Cu>Cr. According to the
manufacturer's indications these samples were enriched with fruit or
vegetables; this fact explains the higher level of Mn. According to the
literature data fruits and vegetables are good sources of Mn. Arsenic,
lead, cadmium were not detected in any sample of infant baby
formulas. Cd was detected only in cereals baby food.

