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Abstract. Baby food can contain harmful components that are
very dangerous to little consumers. One of the most common harmful
factors is heavy metals, in particular lead. It is known that introducing
one extra microelement into the body changes not only the
concentration of this element, but also the concentration of other
elements. Disturbing the physiological balance of microelements
leads to changes in complex enzymatic processes, which in turn
violates the structure of tissue cells of individual organs. Studies by
Russian scientists (T. Suldina and others) have determined, in milk
for newborns, the maximum levels of lead (0.02 mg/kg), of cadmium
(0.02 mg/kg), of arsenic (0.05 mg/kg). While studying certain
samples of baby food, the method for determining the content of lead
and other heavy metals was improved. Depending on the lead
concentration, characteristic lines of both the ultraviolet and the
visible spectral regions can be used. Monitoring heavy metals in
infant milk has shown that lead, copper, and zinc are the main
contaminants of the product. The concentration of toxic agents in
baby milk depends on the type of raw materials and on the
environmental conditions of their manufacture. To detect lead in
products quickly and accurately, a method was used based on the
emission spectral analysis. To this end, spectrographs ISP-28 and
ISP-30 widely employed in industry and laboratory studies were
taken, but the detection limits were lowered compared to those in the
methods that had been used previously. Besides, the field-proven
method for determining lead is applicable to detecting zinc and
copper, too. An excess of lead by 0.08 mg/kg, copper by 0.07 mg/kg,
zinc by 0.45 mg/kg was observed in the baby milk ‘“Malyatko
Premium 2.” In the milk “Bellakt 2,” the excessive amount of copper
was 0.05 mg/kg, of zinc 0.20 mg/kg, of lead 0.05 mg/kg. In the baby
milk “Nitricia Malyuk Istrynsky,” only zinc was found to exceed the
normal level (by 0.1 mg/kg). The baby milks “Nutricia Milupa 2,”
“Nestle Nestogen 2,” “HiPP Organic 2” do not contain excessive
heavy metals, and thus, can be recommended as safe for consumption.
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Introduction. Formulation of the problem

In living organisms, heavy metals have a dual role.
In low concentrations, they are part of biologically
active substances that regulate the normal course of life
processes [1]. When concentrations of heavy metals
increase due to technogenic pollution, it results in
negative and even disastrous consequences for living
organisms. The research conducted deals with the
agro-ecological aspect of producing safe raw materials
for baby food. In the successful development of
production of high quality food for children, the most
urgent problem is providing safe raw materials.
Therefore, it is necessary to monitor toxic substances
in the environment for many years and establish how
they get into raw materials. Such substances include
toxic substances, of them, first and foremost, such
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microelements as heavy metals (mercury, cadmium,
lead, arsenic). They have a negative effect on the
health of people, especially infants [2].

Analysis of recent research and publications

Baby food is manufactured industrially. It
undergoes multiple processing in the course of
changing cow milk and turning it into enriched
powder. Its composition meets the nutritional
requirements of an infant’s body, but besides it, baby
food can also contain substances that are detrimental to
children’s development [3]. These include heavy
metals, mycotoxins, aflotoxins, etc. Metal compounds,
when they enter the body, interact with a number of
enzymes, inhibiting their activity. Heavy metals,
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especially copper, lead, and zinc, have a wide toxic
effect [4].

In 1972, the Experts Committee was created to
consider the problem of lead poisoning [5]. Once in the
body cells, lead (like many other heavy metals)
deactivates enzymes, slows down children’s cognitive and
intellectual development, increases the blood pressure,
and causes cardiovascular disease. Lead can replace
calcium in the bones, thus becoming a constant source of
poisoning. An increased lead content in a child’s body
results in various disorders, causes nausea, vomiting,
dizziness, etc. [6]. Lead, as a toxic substance, has been
known for almost five thousand years to Greek and Arab
scientists. Lead impedes one of the stages of haem
biosynthesis, is considered to be a strongest neurotoxin,
causes high aggressiveness. Chronic lead poisoning
gradually leads to renal and nervous disorders, to
anaemia [7]. Lead becomes more toxic with calcium and
iron deficiency. When lead enters the body, it is
distributed between the organs such as the brain, kidneys,
liver, and bones [8]. In the body, lead is deposited in the
teeth and bones, where it eventually accumulates. Typical
signs of chronic lead poisoning are anaemia, intestinal
colic, a black-blue “lead line” (Burton’s line) along the
margin of the gums. Subclinical lead poisoning manifest
itself by nonspecific symptoms: first, by increased
excitability and insomnia, later by fatigue and depression.
Children can suffer brain damage resulting in blindness,
deafness, or even death. Organic lead compounds are
even more toxic [1-5].

Copper compounds are a group of substances that
play an important role in biochemical processes in the
human body. The main function of copper is
stimulating tissue respiration and haematopoiesis.
Copper (Lat. cuprum) is the only element that increases
haemoglobin formation and the number of erythrocytes
in the presence of iron (Lat. ferrum), and promotes the
transfer of ferric ions to the bone marrow. Copper
deficiency in the body leads to hair loss,
depigmentation of the hair and skin, frequent infectious
diseases, skin rash, nausea, depressive conditions,
anaemia, etc. However, a high copper concentration in
the body has a negative effect, too: it causes rapid
aging, insomnia, epilepsy, mental retardation, and
developmental delay in children [8].

Zinc is a physiological heavy metal, but is a vital
element for humans and animals, plants and
microorganisms. Zinc, in the form of a divalent
element, is a part of more than 20 enzymes. Very often,
zinc is found in proteins that are transcription factors.
The function of the immune system depends on the
presence of zinc. But an excess of zinc in the body can
lead to general intoxication and DNA mutations, and
can also unbalance the metabolic balance of other
metals. Zinc/copper imbalance is the main causal
factor in the development of coronary heart disease.
Excessive consumption of zinc salts can lead to acute
intestinal poisoning accompanied by nausea. Zinc
poisoning promotes irritability, dull muscular aches,
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nausea. It affects the lungs and eye mucosa, and causes
taste disturbance [3-8].

In 1996 in the United States, apple and plum juices
Heinz for babies were withdrawn from sale because
they contained lead that exceeded the normal
level [11]. In 1997, 2,141,880 product units of carrot-
containing baby food by the Gerber Company were
withdrawn from shops because of an increased arsenic
content [12]. In 1998, 25,760 items manufactured by
Heinz and intended for feeding infants were removed
from the market due to an increased lead
concentration [13]. In 2000, after a long disregard for
local sanitary services’ directives, HiPP withdrew its
infant food HA1 [14]. The catastrophic excess of heavy
metals in the food already sold led to lawsuits brought
against the company by several dozen parents whose
young children had become disabled with the kidney
disease. Some cases of foodstuff contamination with
toxic metals are due to toxic substances released into
the atmosphere from various industrial
enterprises [2,8-10].

Reading the literature has shown that, though there
are a number of works on the production of quality
baby food by domestic and foreign authors (C. Yang,
J. Brussard, S. Morozova, V. Tutelyan), there are
relatively few studies of the quality of baby milk. In
addition, they contain conflicting data [3-15].

N. Zabashta’s, N. Kulopina’s, O. Polezhaeva’s
works present experimental data of the long-term
monitoring of heavy metals accumulation in the soil-
food chain. The goal of these studies was the
development of high quality raw materials for baby
food production. It has been studied how to prevent
the accumulation of heavy metals by adding a
mineral fertilizer with a known heavy metals
content, by selecting the species and varieties of
food crops resistant to accumulating heavy
metals [3].

S. Tiutikov’s work presents an analysis of the
distribution of heavy metals in biological objects and
in the environment, and the ways of reducing the
access of heavy metals from soil to the plant. The
relationship between the increase in the soil pH and the
reduction of biogenic accumulation of chemical
elements has been studied, as well as the use of
immune correctors [16].

Yu. Potatueva, N. Sidorenko, E. Prishchep studied
how important admixtures of heavy metals are as
components of fertilizers. The interaction of zinc and
cadmium was studied. This interaction is of additive
character, i. e. the presence of one element reduces the
amount of the other [17].

T. Kuznetsova, A. Glazov, N. Kulpina and others
studied soils with a low content of mobile forms of
cadmium (<0,05 mg/kg). The obtained quantities of
heavy metals accumulated did not exceed the
maximum acceptable concentrations (MAC) of Cd —
2 mg/kg, Hg — 0,01 mg/kg, As — 0,5 mg/kg [18].
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C. Yang and with co-authors conducted studies
to detect cadmium-activated processes of cross
oxidation of lipids in the fibroplast culture of the
lungs, with antioxidant enzymes inhibiting this
activation [4].

It is impossible to prevent completely chemicals
from getting into the environment. The inevitability of
this phenomenon, on the one hand, and the obvious
adverse effect of almost all such factors on children
require measures that limit the content of toxic
substances in the environment. Today, the maximum
acceptable concentrations of a substance are
understood as concentrations that can cause a disease
or harm to the health of today’s and future
generations [15].

The novelty of the subject:

1. The content of lead, copper, and zinc in infant
milk by certain manufacturers have been studied.

2. The most common toxic agents and the degree
of their accumulation have been established.

3. A new method of studying heavy metals has
been tested.

Scientific and practical value:

1. The lead research method tested can be used to
investigate other heavy metals.

2. The formulae studied can be recommended for
use.

The purpose of the work is monitoring the
content of heavy metals in infant milk.

The objectives:

1. Detect the content of heavy metals in infant
milk by certain manufacturers.

2. Determine the anthropogenic factors that
influence the accumulation of heavy metals in food
raw materials.

3.Try a new method of studying heavy metals in
infant milk.

Research materials and methods

For the study, milk No. 2 (for infants aged 6 months
to 1 year) was used. As the range of such products is
considerable, only some brands have been covered. The
dry milk formulae tested were those developed in
Ukraine (Malyatko Premium 2, Khorol Baby Food
Factory), in Belarus (Bellakt 2, Volkovysk OJSC
Bellakt), two baby formulae from Poland (Malyuk
Istrynsky 2 and Milupa 2, Nutricia), two brands from
Switzerland (NAN Optipro 2 and Nestogen 2, Nestle)
and one from Germany (Hipp organic 2, HiPP), 7
samples altogether.

To detect lead in products quickly and accurately, a
method was used based on the emission spectral
analysis. To this end, spectrographs ISP-28 and ISP-30
widely employed in industry and laboratory studies were
taken, but the detection limits were lowered compared to
those in the methods that had been used previously [7].

From the milk to be analysed for a lead content,
100-200 g portions were taken and burned (GOST
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26929-86). The methods were developed and tested
using the samples in which lead was practically absent.
Plumbic (1) acetate was added to the ash. The residues
were diluted and evaluated photometrically.

This method can also be used to determine the
amount of copper and zinc.

Microelements in the milk was determined by the
method of atomic absorption spectroscopy using a
Saturn-2 spectrophotometer.

The method is based on spraying a solution of the
mineralized sample under study in air-acetylene flame.
Metals in the solution, when in the flame, go to the
atomized state. The absorption of light with a
wavelength corresponding to the resonance line is
proportional to the metal concentration in the sample
under analysis. The content of the elements in the
solutions was determined by the calibration curve
method. The curve was based on the values of atomic
absorption of solutions with given concentrations.

The mixtures and samples were prepared in a
porcelain dish using a porcelain pestle or spatula to
avoid contact with lead usually contained in glass.

From the ash of the mixture without lead, the
following samples were prepared: No. 1 — with the
amount of lead C,+0.001% (used as the sample with an
unknown concentration to test the method); No. 2, No.
3, No. 4 — containing lead (C,+0.01)%, (Cy+0.1)%,
(Cx*+1)%, respectively. The obtained samples were
burned in an AC arc (~ 5 A), with the carbon electrodes
spectrally pure, with the spectral photographic plates of
type L.

The lines of lead were distinguished, with the
wavelengths A = 283.31 nm and A = 405.78 nm, and next
to them, the lines of the ash of the mixture, with
A =282.4 nm and A = 408.0 nm, and a doublet with A =
404.4 nm and A = 404.6 nm. The mixture ash line with
282.4 nm serves for comparison (as a reference line), or
is homologous to the lead line (A= 283.31 nm). This area
is very convenient to work with, as there are no other
bands that complicate the photometry. However, if the
lead concentration in the ash sample is lower than
0.001%, it is better to work in the visible region and use
A =405.78 nm for this substance, and A = 408.0 nm or A
= 404.4 nm as the comparison lines. In this region, there
are carbon lines and bands of CN groups. However,
against their background, the studied bands are clearly
visible.

Results of the research and their discussion

Using an MF-2 microphotometer, the blackening of
the S bands has been determined. A graph (Fig. 1) has
been constructed showing how the difference in
blackening (AS = S piack — Spp) Of the reference line S piack
and the lead line depends on the logarithm of its
concentration (1gC).
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Fig. 1. Dependence of the difference in blackening (dS)
of the reference line A = 285.5 nm and the analysed
lead line (A = 283.31 nm) on the logarithm of the lead

concentration in the ash of the milk formula

In the region of normal blackenings, when
40<S<200, a direct proportional dependence of AS on 1gC
is observed.

An analysis of the triangles in Fig. 1 has allowed
developing the formula for finding the unknown
concentration of Cy by two known concentrations of lead
added to the test sample — C1 = 0.01%, C; = 0.1%:

leC. = (AS, - AS, )lgC, —(AS, —AS) )lgC,
' AS, —AS,

@)

Where: AS: = Splack — S1, AS2 = Spack — Sz — the
differences of blackening between the reference line and
the lead line of the samples containing lead at
concentrations (Cx + C1)%, (Cx + C2)%, respectively.

In the example considered, the reference line always
had more blackening when compared to the lead line, so
we checked the cases (Cx = 1%), when Spiack Was less
intense than the blackening of the lead line AS = SPb —
Sret and when (C= 0.05%) was comparable in intensity to
SPb. Then AS acquired both positive and negative values.
The suggested formula appears to be valid in all cases,
and to establish the concentration of C,, it is enough to
prepare two samples with known additional lead
concentrations, i. e. (Cx + C1)%, (Cx + C2)%.

To see the concentration of C in the product,
recalculation is done: C = (Cx'my)/m; (%), where m; is the
mass of ash, m; is the mass of the product.

The time spent to determine the lead concentration in
one product, starting with weighing the ash and adding
the specified concentrations, does not exceed 2-3 hours,
i. e. is 2-3 times less than that allowed by GOST (State
Standard) 26932-86.

The results of studying the content of heavy metals in
the tested formulae are shown in Tables 1-7.

Table 1 — The content of microelements in the baby milk Malyatko Premium 2

. The content of the Excess of the microelement
Chemical element | MAC, mg/kg microelement, mg/kg content, mg /kg

Copper (Cu) 0.5 0.57 0.07

Zinc (Zn) 5 5.45 0.45

Lead (Pb) 0.05 0.13 0.08

Table 2 — The content of microelements in the baby milk Bellakt 2
- The content of the microelement Excess of the microelement
Chemical element MAC, mg/kg in the baby food, mg/kg content, mg /kg

Copper (Cu) 0.5 0.55 0.05
Zinc (Zn) 5 5.20 0.20
Lead (Pb) 0.05 0.1 0.05

Table 3 — The content of microelements in the baby milk Nutricia Malyuk Istrynsky 2

. The content of the microelement Excess of the microelement
Chemical element MAC, mg/kg in the baby food, mg/kg content, mg /kg
Copper (Cu) 0.5 0.5 0.0
Zinc (Zn) 5 5.1 0.1
Lead (Pb) 0.05 0.05 0.00
Table 4 — The content of microelements in the baby milk Nutricia Milupa 2
. The content of the microelement Excess of the microelement
Chemical element MAC, mg/kg in the baby food, mg/kg content, mg /kg
Copper (Cu) 0.5 0.49 -0.01
Zinc (Zn) 5 4.9 -0.1
Lead (Pb) 0.05 0.05 0.00

Table 5 — The content of mi

croelements in the baby milk Nestle NAN Optipro 2

The content of the microelement

Excess of the microelement

Chemical element MAC, mg/kg in the baby food, mg/kg content,
mg /kg
Copper (Cu) 0.5 0.5 0.0
Zinc (Zn) 5 5 0.0
Lead (Pb) 0.05 0.05 0.00
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Table 6 — The content of microelements in the baby milk Nestle Nestogen 2

The content of the microelement

Excess of the microelement

Chemical element MAC, mg/kg in the baby food, mg/kg content, mg /kg
Copper (Cu) 0.5 0.5 0.0
Zinc (Zn) 5 4.95 -0.05
Lead (Pb) 0.05 0.049 - 0.001
Table 7 — The content of microelements in the baby milk Hipp organic 2
The content of the Excess of the microelement
Chemical element MAC, mg/kg microelement in the baby K
food, ma/kg content, mg /kg
Copper (Cu) 0.5 0.5 0.0
Zinc (Zn) 5 5 0.0
Lead (Pb) 0.05 0.05 0.00

Monitoring heavy metals in infant milk has shown
that lead, copper, and zinc are the main contaminants of
the products. The level of concentration of the toxic
agents in baby milk depends on the type of raw materials
and the environmental conditions of their manufacture. A
new method for determination of lead, which is also
suitable to determine zinc and copper, has been tested. An
excessive content of lead (0.08 mg/kg), copper (0.07
mg/kg), zinc (0.45mg/kg) was observed in the milk
Malyatko Premium 2. Besides, in the milk Bellakt 2, the
excess of copper was 0.05 mg/kg, of zinc 0.20 mg/kg, of
lead 0.05 mg/kg. In the milk Nutricia Malyuk Istrynsky 2,
only zinc was excessive (0.1 mg/kg). In the milks
Nutricia Milupa 2, Nestle Nestogen 2, Hipp organic 2,
there is no excess of heavy metals, which allows
recommending these formulae as safe.

Conclusion

Contamination of biosphere objects, including
plant and animal raw materials, with salts of different
metals, can have a number of important consequences

for people. So, it is clear how necessary environmental
monitoring of food products and food raw materials is
in developing methods of preventing low-quality and
dangerous food from entering the market. According to
the results of the research, it has been found that in
infant milk from different manufacturers, the content
of heavy metals is not very different from the normal
level, with the exception of the dry milk formula
Malyatko Premium 2. An important element in
providing people with safe food is developing a system
of monitoring the quality of raw materials and the
distribution of certain toxic compounds by the regions
of the country. Food raw materials of plant and animal
origin and food products are a sort of environments
that provide information on the level of contamination
and distribution of heavy metals in the biospheres. To
improve the food quality, it is necessary to include in
the system of regional monitoring the control of the
content of heavy metals in food raw materials of plant
and animal origin.

References:

1. Buialska N, Denisova N, Kupchik E. Problem of accumulation of heavy metals in medicinal plants. Canadian scientific journal; 2015.

2. Suldina TI. Soderzhanie tiazhelyh metallov v produktah pitaniia i ih vliianie na organism. Racionalnoe pitaniie, pishchevye dobavki i
biostimuliatory;2016. [cited 2019 Feb 09]; Available from: http://www.journal-nutrition.ru/ru/article/view?id=35727

1. Zabashta NN, Kulpina NV. Nakoplenie tiazhelyh metallov v kormah. Nauchnyie osnovy povysheniia produktivnosti
selskohoziajstvennyh zhivotnyh. Krasnodar: Shornik nauchnyh trudov 4-j mezhdunarodnoj nauchno-prakticheskoj konferencii. 2011;2:
112-113.

3. Wang G, Fowler B. Roles of biomarkers in evaluating interactions among mixtures of lead, cadmium and arsenic. Toxicol Appl
Pharmacol. 2008;233(1):92-99. DOI: 10.1016/j.taap.2008.01.017

4. Flora S, Flora G, Saxena G. Environmental occurrence, health effects and management of lead poisoning. In: Cascas SB, Sordo J,
editors. Lead: Chemistry, Analytical Aspects, Environmental Impacts and Health Effects. Netherlands: Elsevier Publication. 2006;
158-228.

5. Germanovich FA, Amvrosev PA, Prosviriakova IA, Novakovskaia KP, Klypa VV, Mazik MM. Ocenka riska zdorovia naseleniia ot
vozdejstviia himicheskih veshchestv, zagriazniaiushchih pishchevyie produkty. Instrukciia po primeneniiu. Minsk; 2008.

6. Losev VN, Maznyak NV, Verkhoturova AP. Electrothermal Atomic Absorption Determination of Lead Soluble Forms Extracted by
Phosphate Buffer Solution in Biological Samples. Journal of Siberian Federal University. Chemistry 2016;3:308-312.. DOI:
10.17516/1998-2836-2016-9-3-308-317

7. Frolova TV, Kolomenskyj VM, Tereshchenkova Il, Stenkova NF. Pryncyp harchuvannia zdorovoii dytyny ranniogo viku. Harkiv:
Region-inform; 2004.

8.  Zakon Ukrainy «Pro dytiache harchuvannia» Ne 142-V vid 14.09.2006. Vidomosti Verhovnoyi Rady Ukrainy. 2006.

9. Teplaia GA. Tiazhelyie metally kak faktor zagriazneniia okruzhayushchei sredy. Astrahanskii vestnik ekologi-cheskogo obrazovaniia.
2013;1(23):182-192

10. Kim KR, Kim JG, Park JS, Kim MS, Owens GR, Youn GH, Lee JS. Immobilizer-assisted management of metal-contaminated
agricultural soils for safer food production. J Environ Manage. 2012;102:88-95. DOI: 10.1016/j.jenvman.2012.02.001

11. Chubirko MI, Basova GM, Stepanova NN. Biomonitoring tiazhelyh metallov v sliune. Gigiena i sanitariia. 2005;2:66-67.

12. Stern B.R. Essentiality and toxicity in copper health risk assessment: overview, update and regulatory considerations. Toxicol Environ

Xapuoa Hayka i Texsonorist / Food science and technology

97 Volume 13 Issue 3/ 2019



TexHonozis i 6eanexka npodykmie xapyyeaHHsa / Technology and safety of food products

Health A. 2010;73(2):114-127. DOI: 10.1080/15287390903337100

13. MuhamadDarus, Nasir F,RA, Sumari, SM,Ismail,ZS, Omar,NA(2011). Nurseryschools, Characterization of heavy metal content
2. indoor dust. AsianJ.ofEnviroment-Behaviour Studies,2(6):53-60.

3. MuhamadDarus, Nasir F,RA, Sumari, SM,Ismail,ZS, Omar,NA(2011). Nurseryschools, Characterization of heavy metal content
4. indoor dust. AsianJ.ofEnviroment-Behaviour Studies,2(6):53-60.

5. AyenimolJG, Yusuf AM, AdekunleAS (2010). Heavy Metal Exposure from Personal Care Products. Bulletin of Environmental
6. Contamination and Toxicology, 84(1): 8-14.

7. AyenimolJG, Yusuf AM, AdekunleAS (2010). Heavy Metal Exposure from Personal Care Products. Bulletin of Environmental
8.  Contamination and Toxicology, 84(1): 8-14.

14. Beyersmann D, Hartwig A. Carcinogenic metal compounds: recent insight into molecular and cellular mechanisms. Arch

Toxicol. 2008;82(8):493-512. DOI: 10.1007/500204-008-0313-y

15. Satarug S, Baker JR, Urbenjapol S, Haswell-Elkins M, Reilly PE, Williams DJ, et al. A global perspective on cadmium pollution and
toxicity in non-occupationally exposed population. Toxicol Lett; 2003;137:65-83. DOI: 10.1016/s0378-4274(02)00381-8

16. Tiutikov SF, Ermakov VV. Geograficheskoie varirovaniie soderzhaniya mikroelementov i biohimicheskih pokazatelei v krovi i moloke
krupnogo rogatogo. Doklady Rossiiskoi akademii selskohoziaystvennyh nauk. 2010;3:43-46.

17. Potatuieva YuA, Sidorenko NK, Prischep SG. Agroekologicheskaia otsenka primesei tiazhelyh metallov i toksicheskih elementov v
fosfornyh udobreniiah i doz kadmiia v razlichnyh pochvah. Agrohimiia. 2003;4:64-65.

18. Kuznetsova TK, Glazov AF. Rol NIl v obespechenii kachestva i bezopasnosti kormov. Kombikorma. 2008;6:63

BAXKKI METAJIA Y IUTAYNX MOJIOYHUX CYMIIIAX

1.0. Ky3HenoBa, KaHaAuIaT TEXHIYHUX HaYK, noueHT, E-mail: irynakuznec@gmail.com

I'.B. Kpycip, 1okTOp TexHIYHHX HayK, npodecop, E-mail: krussir.65@gmail.com

O.JI. TapkoBuY, KaHuaaT GionoriuHux Hayk, poueHt, E-mail: garkovith@outlook.com

I.B. KoBaJieHKo, KaHIH/IaT TEXHIYHUX HAyK, cTapiuuii BukiIaaay, E-mail: iryna_kurchevich@ukr.net
Kadgenpa exosorii Ta mpupogooX OpOHHUX TEXHOIOTiN

Opecbka HalllOHaIbHA aKaJeMisi Xap4oBHX TeXHOJOriH, Byn. Kanarna, 112, m. Oneca, Ykpaina, 65039

Adorauis. JluTsde XapdyyBaHHS MOXE MICTHTH IIKIJJIMBI KOMIIOHCHTH, SIKi CTaHOBJISTH BENHKY HeOE3MeKy Juist
MaJIeHbKUX CMIOKHBauiB. OIHUMHE 3 HAMMONIMPEHININX YHHHUKIB € BaKKi METaJlH, 30KpeMa CBHHEIb. Bifomo, 10 j101aTKOBE
BBEJICHHS B OPraHi3M OIHOIO MiKpOEJIEMEHTa 3MIHIOE€ He JIMIIE KOHIEHTPALIiI0 JAHOTO eJIEMEHTa, ajle i KOHLEHTPALIil0 iHILIHX.
[opymuenss ¢izionoriyHol piBHOBAaru MiKpoeJIeMeHTIB IPU3BOIHUTH JI0 3MiH CKJIATHUX ()ePMEHTATUBHUX MPOILIECIB, 110 Y CBOIO
4epry MOpYyLIye CTPYKTYPY TKAaHHMHHUX KIITHH OKpeMuX opraHiB. IIpy mpoBezieHHI NOCHiIKEHb NMEBHHX 3pa3KiB JUTA4OrO
Xap4yBaHH IOJIIILIEHO METO/l BU3HAYEHHS B HUX BMICTY CBHHIIIO Ta IHIIHMX Ba)XXKUX METAJIB. Y 3aJIeXHOCTI BiJl KOHIEHTpawii
CBHHI[IO, MO’KHAa BUKOPHCTOBYBATH XapaKTepUCTHYHI JIiHIT SIK yIbTpadioneToBoi, Tak i BUIUMOI 00nacTi ciekTpy. MoHiTOpyuHT
Ba)KKMX METaiB B IUTSAYMX MOJOYHHUX CYMiIlIax IOKa3aB, 1[0 OCHOBHUMH 3a0py/IHIOBA4aMH MPOAYKTIB € CBUHEIIb, Mi/lb, LINHK.
PiBeHb KOHLEHTpAIlii TOKCHKAHTIB B MOJOYHUX CYMilllax 3aJIeXUTh BiJl BUAY CHPOBUHM Ta CEKOJOTiYHMX YMOB iXHBOrO
BUPOOHMITBA. [IJIS IBUJIKOTO BU3HAYEHHS CBUHIIO Y IPOIYKTaX Oe3 3HIKEHHS TOYHOCTi Oy/I0 BUKOPUCTAHO METOJI, B OCHOBY
sIKOro OyJio TOKJIAJeHO eMiCIHHMI CIIeKTpajbHUI aHali3 3a JIOMOMOrOI IIHPOKO 3aCTOCOBYBAaHMX Y MPOMHCIOBOCTI Ta
nabopaTopHux gocnimpkenHsx crekrporpadis ICIT-28 Ta ICII-30, ane Mexi BHSBJICHHS IMOHIKSHO MOPIBHSHO 3 METOAUKOIO,
sIKa 3acTOcOByBajiacsi pasimie. [Ipu 1poMy anpoOoBaHMiI METON BH3HAUCHHS CBHHIJIO TAKOXX NPHUIATHHN JUIA BHU3HAYCHHS
LUHKY Ta MiJi.BCTAaHOBJICHO, L0 HA/UTMIIOK BMicty cBuHIt0O Ha 0,08 mr/kr, migi Ha 0,07 mr/kr, umHky Ha 0,45 Mmr/kr
criocrepiraBcs y MonouHiil cymimn «Maarko Premium 2». ¥V cymimn «bemnakr 2» Hagmumok miai craHoBus 0,05 mr/xr,
uuHKy 0,20 mr/kr, cBuHio — 0,05 mr/kr. Y monousiii cymimni «Nitricia Mamtok IctpuHcbkuii 2» 0yno BCTAaHOBJIEGHO TUJIBKH
HauMIIoK HMHKY — 0,1 Mr/kr. YV monounux cymimax «Nutricia Milupa 2», «Nestle Nestogen 2», «HiPP Organic 2» Hauumok
Ba)KKHX METaJIB BiICYTHiH, 1110 103BOJISIE PEKOMEH/IYBaTH X SIK O€3Ie4Hi 10 CIIOKUBAHHSL.

KirouoBi ciioBa: quTsiue xapuyBaHHs, 3a0pyJHEHH, LIKiUTUBI €IEMEHTH, CBUHELIb.
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