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MAKPOENEMEHTH TA IXHf PO/Ib B OPFAHI3MI
NIOANHHA B YMOBAX NMPOMHBAHHA
HA TEPHTOPIAX, 3ABPYAHEHNX BHACIAOK
ABAPII HA YAEC

I.T. Martacap’, J1.M. Metpuwerko’, T.B. Matacap?
lepxaBHa ycTaHoBa "HaLioHabHWUi HAYKOBUI LIEHTP pPaaiaLiviHoi MeauLmHm
HAMH Yxpainn, m. KniB, YkpaiHa
2TOB "MeawyHa [uHacTia", m. Kuis, YkpaiHa

PE3KOME. Y ctaTtTi noka3aHo 3Ha4€HHS MakpOEIeMEHTIB, SiKi Mopsia 3 IHLLIVMMM HrpedieHTamMu iXi popMYyIOTh Pi3HI CTPYK-
Typu opraHiamy. HaBeaeHo AaHi npo ¢akTnyHui BMICT MakpOEIEMEHTIB y paLliOHax XapyyBaHHS HACEAEHHS PI3HUX BIKOBUX
rpyn 3a nepiog 2004-2020 pp., ke MeLLkae y HaceneHux nyHkTax KuiBcbkoi 061acTi Ta 3a3Hae Br/MBY HacaiaKkiB aBapii
Ha YAEC.

Mera. Y3aranbHeHHs1 AaHVX L0A0 BMICTY MIHEPaIbHUX PEYOBUH Y PaLiiOHax XxapyyBaHHS HACENEHHS, SIKe MPOXMBAE B yMO-
Bax Aii paaiauiviHoro ornpomiHeHHs. OCHOBHY yBary npuaineHo opraHiyHuM enemeHTam (@ocoop, kanii, cipka, xaop, Kasb-
Livh, MarHivi i 3ani3o), Lo popmyroTs Mavixe 98 % XiMiyHOro cknagy KaiTvHW, a ix CyMapHui BMICT cTaHoBUTbL 0 1,9 % Bin
Macy opraHia3my JI0ANHN.

Marepianu Ta meTogun. 1515 4OCSrHEHHS TOCTaB/IEHOI METU BUKOPUCTAHO KOMITJIEKC METOAIB, 30kpema: bibniorpadidHnii —
rpoBeAeHO TEOPETUYHWNI aHali3 Ta 3A4IMCHEHO y3arabHeHHs1 AaHyX HayKOBOI iTepatypu; aHKETHO-0MNNUTYBaJIbHUI — po-
aHani30BaHo PakTUYHUI BMICT MakpOEIeMEHTIB y pauioHax xapyyBaHHs 3a nepiog 2004-2020 pp. pi3HuX BiKOBUX rpyr, a
Takox marematuyHuii. O6pobKy oaepxaHyx pe3ysbTatiB MPOBEAEHO 3 BUKOPUCTAHHSIM Cy4aCHUX METOAIB MEANYHOI cTa-
TUCTUKN.

PerynsipHe 3a6e3re4eHHs 0praHiamy HeoOXiAHUMM MOXUBHUMY PEYOBUHAMY MAE BaX/INBE 3HAYEHHS U151 NiATPUMKY 340-
POB', MpauesaaTHoCTi Ta akTMBHOMO LOBroiTTs AavHY. Halumy 6aratopidHiMy AOCHIAKEHHSIMM BCTAHOBIEHO, LLO
BMICT MakpOEIeMEHTIB y paLlioHax xap4yBaHHS AOPOCMX, AITeV Ta BariTHUX XiHOK He Bianosiaas @i3ionoriyHum notpedam.
BucHoBku. 3ab6e3ne4eHiCTb XxapyoBuX PaLioHiB 06CTEXEHOro KOHTUHIEHTY HaCeIeHHs1 MakpoeseMeHTamu byna po3ba-
naHcoBaHa. PauioHy mictum geiumnt kanbuito (Ca) Ta marHito (Mg), BCTaHOB/IEHO MOPYLUEHHS] ONTUMAJIbHOIO CriiBBiAHO-
LLIEHHSI MiX MakpoeseMeHTaMu, L0 MOXe OYTv MPUYUHOK BUHUKHEHHS MPEMOPOIAHUX CTaHIB Ta CTaTu NPUYUHOI GOpMY-
BaHHS aniMEeHTapHVX Ta aniMeHTapHO 3aneXHUX 3aXBOPIOBAHb.

Cratrs akTyasibHa 415 CiMeliHnX nikapiB, ririeHiCcTiB, HyTpULIOIOriB, 4iETONOrIB Ta OCI6, sKi LikaBasSTbCs npobaemMamm xap-
YyBaHHSI.

KntoyoBi cnoBa: MiHepasibHi pe4OBUHY, Xap4yBaHHS, MakpOeseMeHTH, Qi3ionoriyHa posib MakpOeseMeHTIB, PEKOMEHAO-
BaHe 1060Be CrIoXVBaHHS, [Kepesna HaaX0AXEHHS, HACEIEHHS.

MACROELEMENTS, THEIR ROLE IN THE HUMAN ORGANISM
IN LIVING CONDITIONS IN TERRITORIES CONTAMINATED
AS A RESULT OF THE ACCI-DENT AT THE ChAES

I. Matasar’, L. Petrishchenko!, T. Matasar?
' National Research Center for Radiation Medicine of NAMS of Ukraine”, Kyiv, Ukraine
2TOV "Medicine Dynasty”, Kyiv, Ukraine

RESUME. The article shows the value of macronutrients, which, along with other food ingredients, form various structures
of the body. The data on the content of macronutrients in the diets of the population of different age groups for the period
2004-2020, living in the settlements of the Kyiv region and exposed to the impact of the consequences of the Chernobyl!
accident, are presented.

Aim of the Research. The aim of the study was to summarize data on the content of minerals in the diet of the population
living under the influence of radiation exposure. The main attention is paid to organic elements (phosphorus, potassium,
Sulphur, chlorine, calcium, magnesium and iron), which form almost 98% of the chemical composition of the cell. Their total
content is up to 1.9 % of the mass of the human body.

Material and Methods. To achieve this goal, a set of methods was used, in particular: bibliographic —a theoretical analysis
was carried out and the data from scientific literature was generalized; questionnairesurvey — the actual content of
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macronutrients in the diets of different age groups and mathematics were analyzed. Statistical data processing was carried
out using modern methods of medical statistics.

Results and Discussion. Regular provision of the body with all the necessary nutrients is of great importance for main-
taining health, performance and active longevity of a person. Our longterm research conducted among the population of
ecologically dangerous territories of Ukraine found that the content of macronutrients in the diets of adults, children and
pregnant women did not meet physiological needs.

Conclusion. The content of macronutrients in the diet of the surveyed population was unbalanced. Diets deficient in the
content of calcium (Ca) and magnesium (Mg), the optimal ratio between macronutrients is disturbed, which can be the
cause of premorbid conditions and be the reason for the formation of alimentary and alimentary-dependent diseases. The
article is relevant for family doctors, hygienists, nutritionists, nutritionists and individuals interested in nutritional problems.
Key words: minerals, nutrition, macronutrients, physiological role of macronutrients, recommended daily intake, sources
of supply, population.

MAKPO3JJIEMEHTbI, UX POJIb B OPTAHU3ME YEJIOBEKA
B YCJ10BUSIX NMTPOXXUBAHUSA HA TEPPUTOPUSIX,
SAIrPSIBHEHHbIX B PE3YJIbTATE ABAPUN HA YASC

W.T. Matacap’, J1.M.lMetpuwserko’, T.B. Maracap?
"TocynapcTBeHHoe yupexaeHvie "HaumoHanbHbIi HaydHbIV LeHTP paanaLuoHHON MeanLmHb!"
HAMH YxpawnHbl”, r. Knes, YkpanHa
2TOB "MeauumHckas AuHactua”, r. Knes, YkpavHa

PE3IOME. B cTaTbe rnoka3aHo 3Ha4YeHne Makpo3/1eMEHTOB, KOTOPbIE HAPABHE C APYruMu MHrPEeaNeHTaMy LM popmMu-
PYIOT pasnnyHbie CTPYKTYpPbl OpraHvuama. [puBeAeHsl AaHHbIe 0 COAEPXaHU MakpO3/IEMEHTOB B PaLMOHaX MUTaHus
HaceneHus pa3nyHbIX BO3PacTHbIX rpynn 3a nepunog 2004-2020 rr., XuBYLLUMX B HACENEHHbIX NyHKTax Kuesckovi obnacty
¥ NoABEPILLUMNXCS BANSIHUIO nocaeacTBui asapum Ha YASC.

Lensto uccnegoBanus 66110 0600LLEHNE JaHHBIX O COLEPXAaHUN MUHEPAJTbHBIX BELLLECTB B PaLMOHaX NUTaHWs Hacese-
HUSI, XVBYLLIEro B ycnoBusix aevicteus paavaumm. OCHOBHOE BHUMAaHWE YAEIeHO OpraHu4yeckum anemeHTam (gpocgop,
Kasmi, cepa, X0p, KanbLui, MarHui n Xene3o), KoTopble GopmMupytoT noytn 98 % xumm4eckoro coctaBa KaeTku, a ux
cymMMmapHoe coaepxaHue coctasnset 4o 1,9 % or maccsl opraHn3ma 4e/108eka.

Marepuanbi u metoasl. [115 AOCTUXEHUS MOCTABIEHHOM LI€/IN UC0Ib30BaH KOMIIEKC METOA0B, B YaCTHOCTY: 6ubano-
rpagudeckuii — npoBeaeH TeoPETUYEeCKnii aHam3 n 0600LLEHNe AaHHbIX HaYYHOW NTEPaTypbl; aHKETHO-OMPOCHbIA —
MpoaHann3npPoBaHo GakTNIeckoe CoaepXaHne Makpo3JIEMEHTOB B PALMOHAX NMUTaHNS Pa3/nyHbIX BO3PACTHbIX rpynr, a
Takxe matemaTndeckuii. 06paboTka AaHHbIX NPOBEAEHa C UCM0Ib30BaHNEM COBPEMEHHbIX METOL0B MEANLMHCKOM cTa-
TUCTUKM.

PerynsipHoe obecreyeHne opraHu3ma BCeMy He0OXOAUMbIMY MUTATE/IbHbIMY BELLECTBAMU UMEET OrPOMHOE 3HaYEeHNe
U151 roAAepxaHus 340p0oBbs, Pab0TOCTOCOOHOCTY 1 aKTUBHOIO AOroNeTysS YeaoBeka. Haluymmm MHOroneTHUMm ncce-
LI0BaHUSIMU, MPOBEAEHHBIMU CPEeAM HACEEHVS 9KOJIOMMYECKN ONaCHbIX TEPPUTOPUI YKpauHbl, yCTaHOBIEHO, YTO COAEP-
KaHne Makpo3IEMEHTOB B PALMOHAX MUTaHUs B3POCbIX, AeTel n 6EPEMEHHbIX XEHLUMH HE COOTBETCTBOBAJIO (PU3NO0IIO-
rMYeckyM noTPebHOCTSM.

BbiBoabl. CozepxaHne Makpo3IeMeHTOB B paLmoHax 006C/1e0BaHHOr0 KOHTUHIeHTa HaceneHus Oblio pa3banaHcupo-
BaHO v AeUUMTHO No comepxanuio kanbuws (Ca) n marHus (Mg), HapyLLeHo onTUMaabHOE COOTHOLLEHNE MEXAY Makpo-
3/1IeMEeHTaMU, YTO MOXET ObITb MPUYNHONM BO3SHUKHOBEHUS TPEMOPOVIAHBIX COCTOSIHWI 1 POPMUPOBAHUS alIMMEHTAPHbIX U
aJIMMEHTaPHO3aBUNCUMbIX 3a00/1eBaHNIA.

Cratbs akTyasibHa 415 CEMEVIHbIX BPa4el, rMrmeHncToB, HyTPULMOIOrOB, ANETOION0B U JIUL, KOTOPbIE MHTEPECYIOTCS
npobiemamu nuTaHus.

KnioyeBbie cnoBa: MyuHepasbHble BELLECTBA, MUTaHNEe, MakpO3JIEMEHTbI, QU3N0A0rM4eckasl Posib MakpO31EMEHTOB,
DEKOMEH0BAaHO CYTOYHOE NMOTPebIeHNe, UCTOYHVKY NOCTYIMIEHNS], HACEIeHNe.

Beryn. 3a paHumu ekcnepTiB  BcecBiTHbOI Introduction. According to experts from the World

OpraHigauii Oxopoxun 3gopos'a (BOO3), noHaa 40 %
BCiX 3aXBOPIOBAHb MOB'S3aHi 3 MOPYLLUEHHAMM Xap4o-
Boro ctatycy [1]. BinbLwicTb 3 HMX: CEPLEBO-CYANHHI,
OHKOJIOTiYHi, XBOPOOM OpraHiB TpaBieHHs, 0OMiHy
PEYOBMH Ta eHOOKpPWHHA natonoria [2-4]. OgHa 3
MPUYUH BUHUKHEHHS LIMX 3aXBOPIOBaHb — HESIKICHE,
HEMoBHOLHHE Ta He30anaHcoBaHe XapyyBaHHSA. Y
nonepenXeHi Ta NikyBaHHI TakMx CTaHIB Xap4yBaHHS
Bifirpae nNpoBsigHy ponb [5-9].

3a nigpaxyHkom BcecBiTHbOro 6aHKy eKOHOMIiYHi
30MTKKM, MOB'A3aHi i3 BTPATO0 300POB'A  4yepes

Health Organization (WHO), more than 40% of all dis-
eases are associated with nutritional disorders [1].
Most of them are cardiovascular and oncological dis-
eases, as well as diseases of the digestive system,
disorders of metabolism and endocrine pathology [2-
4]. One of the causes of these diseases is poor-qual-
ity, inadequate, and unbalanced nutrition. In the pre-
vention and treatment of such conditions, nutrition
plays a leading role [5-9].

The World Bank estimates that the economic dam-
age associated with loss of health due to poor quality
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HesIKiCHe XapyyBaHHs, MOXYTb carati 9 % BanoBoro
HaLOHaNIbHOr 0 NPOAYKTY KPaiHW.

PerynspHe 3abe3neyeHHs OpraHiamy BCiMa
HeoOXiAHMMMN NOXMBHUMM PEYOBUHAMM MAE BaXJIMBE
3HAYeHHs Ang NigTPMMKN 300PO0B'a, Npaue3faTHoOCTI
Ta aKTMBHOrO JOBrofiTTs ntoanHn. Ocobamey posb y
}igionoriyHo onTMMansHOMY (YHKLIOHYBaHHI opra-
Hi3MYy BigirpaloTb MiHepasibHi PEYOBUHM, LLIO HA PiBHI 3
IHLWUMW iHFpeaieHTaMu iXi GOPMYIOTb TKAHWUHM XMBO-
rO OpraHi3amMy, BXogsaTb A0 CKNaay EH3MMIB Ta KOEH3U-
MiB, FOPMOHIiB, BEPYTb y4acTb Y MPOLIECax YTBOPEHHS
€Heprii, poCTy Ta BiOHOBNEHHS opraHiamy. CuHTE3
depMeHTIB Ta peakLii 3a iXHbOIO y4acTto BigOyBatoTb-
¢S 3a 000B'A3KOBOI NMPUCYTHOCTI MiHepasibHMX pPeyo-
BuH [10, 11, 12]. Be3 HUX He [OCAraeTbCa KUCAOTHO-
JIYXHOI piBHOBarn, He CTBOPIOETLCS i3i0N0riyHO
HeoOXiZHa KOHLEHTPALLS iOHIB Y KNiTUHAX OpraHiamy
Ta y MXKIITUHHOMY NpocTopi. BoHW reHepaniayiotb
Ta NPOBOASATL HEPBOBI IMNYLCK, AilOTb K KaTasnisa-
TOPW XiMiYHMX MPOLLECIB, PErYNIOI0Tb aKTUBHICTL dep-
MeHTiB Towo [13-18].

MiHepanbHi PEYOBMHU BHYTPIWHBOKAITUHHOI Ta
MIXKAITUHHOI  PigvH BMAMBAKOTb Ha FOMEOCTas,
ocTeoreHes, 6epyTb y4acTb Y NpoLecax PocTy Ta Bif-
HOBMEHHSI OpraHiaMy, pPerynioTb QYHKUOHYBaHHS
HEpPBOBOI CWUCTEMMW Ta BMAMBAIOTb HA M'A30BUN
TOHYC, L0 Ma€ HaA3BNYANHE 3HAYEHHS ONS OidNbHO-
CTi CepL,eBO-CyaANHHOI CUCTEMMU.

MeTa. Y3aranbHWTU BigOMOCTI NPO BAACTUBOCTI
MiHEpaNbHUX PEYOBUH Ta iX O000BE CMOXWMBAHHS
HaCeNeHHsIM PIi3HMX BIKOBMX IPyM, SIKe MELUKAE Ha
pafioakTVBHO 3abpydHEHMX BHACHiOOK aBapii Ha
YAEC TepuTopisx.

Martepianu Ta meTogu. [1ns 4OCArHEHHS NOCTaB-
NEHOI METM BMKOPMCTAHO Taki MaTepiann Ta MeToOau:
6ibniorpadiyHnin, 30Kpema NPoBeaeHO TEOPETUYHNIA
aHania Ta 34IMCHEHO y3arafibHeHHs AaHVX HayKOBOI
niTepatypu, npoaHaniaoBaHo GakTMYHUn BMICT Mak-
POENEMEHTIB Yy paLioHax xapyyBaHHS 3a nepiog
2004-2020 pp. pi3HMx BIKOBMX rpyn (Zopochi, gitn Ta
BariTHi), €Ki MELWKaloTb Yy HACEeNneHux MyHKTax
KviBcbkoi 06nacTi, Lo 3a3Hanu 3adpyaHEHHS! BHACI-
nok aeapii Ha YAEC. Mpwu ocnigXeHHi BUKOPUCTAHO
AHKETHO-OMNUTYBASIbHUIA, MaTeEMATUYHWIA Ta CTaTu-
CTUYHUI METOAN.

B opraHi3mi nloguHn MiCTATbCS Maike BCi BIiOMI Y
NpPVPOAI XiMiuHi eneMeHTu. Mpun LboMy Yy HakbINbLLil
KifIbKOCTi MPUCYTHI KNCEHb, BYrneLb, BOAEHb Ta a30T.
Lle Tak 3BaHi opraHiyHi enemMeHTn (BOHN GOpMYIOTb
maixe 98 % xiMiyHOro BMmicTy KkniTuHM). OcobnmBy
rpyny CTaHOBASTb MaKPOENEMEHTU — hocdop, Kanii,
cipka, xfi0p, KanbLiin, MarHii, 3aniso, CymMapHui
BMIiCT akmx 8o 1,9 % Big Macu opraniamy A0anNHN
(tabn. 1).

Bci ximMiyHi enemMeHTn, WO MICTATbCS Y KAiTUHaX
XMBOr0O OpraHiamy, BXOASTb A0 CKiady OPraHivyHuX i
HeopraHi4yHux cnonyk abo nepebyBatoTb B OpraHiami
B iOHHOMY CTaHi. Yepes HecTadyy MiHepaniB 4acTo

nutrition can be as high as 9% of the country’s gross
national product.

Regular provision of the body with all the necessary
nutrients is essential for maintaining a person’s
health, performance, and active longevity. Mineral
substances, along with other food ingredients, play a
special role in the physiologically optimal functioning
of the body, since they form the tissues of a living
organism, they are part of enzymes and coenzymes
as well of hormones involved in the processes of
energy generation, growth, and recovery of the body.
The synthesis of enzymes and reactions with their
participation occur with the obligatory presence of
minerals [10, 11, 12]. Without them, acid-base bal-
ance will not be achieved, the physiologically neces-
sary concentration of ions will not be created in the
cells of the body and in the intercellular space. They
generalize and conduct nerve impulses, act as cata-
lysts for chemical processes, regulate the activity of
enzymes, etc. [13-18].

Mineral substances of the intracellular and intercel-
lular fluid affect homeostasis, osteogenesis, partici-
pate in the processes of growth and recovery of the
body, regulate the functioning of the nervous system,
and affect muscle tone, which is extremely important
for the activity of the cardiovascular system.

The Aim of the Research. To summarize informa-
tion on the properties of minerals and their daily con-
sumption by the population of different age groups
living in the territories radioactively contaminated
because of the Chernobyl accident.

Materials and Methods. To achieve this aim, the
following materials and methods were used namely
bibliographic method, in particular, a theoretical
analysis was carried out and the data of scientific lit-
erature were generalized, the actual content of
macronutrients in the diet for the period 2004-2020
was analysed for various age groups (adults, chil-
dren, and pregnant women) living in settlements of
the Kyiv region that have been contaminated because
of the Chernobyl accident. The study used question-
naire, mathematical and statistical methods.

The human body contains almost all chemical ele-
ments known in nature. At the same time, oxygen,
carbon, hydrogen, and nitrogen are present in the
greatest amount. These are the so-called organic
elements (they form almost 98% of the chemical con-
tents of the cell). A special group is made up of
macronutrients such as phosphorus, potassium, sul-
phur, chlorine, calcium, magnesium, iron, the total
content of which is up to 1.9% of the mass of the
human body (Table 1).

All chemical elements contained in the cells of a liv-
ing organism are part of organic and inorganic com-
pounds or are in the body in an ionic state. Due to the
lack of minerals, irreversible changes often occur.



Tabnvuyga 1
BmicT MakpoenemMeHTiB y KJiTUHi
Ta 3HaYeHHS AN OpraHiamy
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Table 1
The content of macronutrients in the cell
and importance for the body

BMHMKAKOTb HE3BOPOTHI 3MiHW. Tak, Oediuut nuwe
KanbLjto Ta umMHKy mMoxe npussectn go 300 pisHux
NaTONOriYHKX 3MiH B OPraHi3mi IIoanHN.

[>xepenoM MOXMBHUX PEYOBUH OJ19 OpraHiamy
NOAVHN € BoJa Ta ka. BMiCT MmiHepanis B opraHiami 3
BIKOM 3pocCTag, asie 3a51exHo Big, @isioNoriYyHoro npum-
3HAYeHH$ Ta WiIbHOCTI TKAHWHU X KOHLEHTPaLia Bif-
PI3HAETLCS | KONIMBAETLCH Bif, MIKPOrpamis 4O Kiflo-
rpamis (tabn. 2) [19].

TeHAeHLia 0O HAKOMUYEHHS MiHEPaNIbHUX PEYOBUH
B OpraHiaMi HamBuLLa y NePIioL IHTEHCUBHOIO POCTY
noguHm (17-20 pokis).

MiHepasibHi Pe4OBUHM i3 ypaxyBaHHAM QYHKLT, Ky
BOHW BUWKOHYIOTb, NOLINAIOTb HA HE3aMiHHI (eCeHLi-
aJibHi), YMOBHO He3aMiHHi, YMOBHO TOKCWYHI Ta TOK-
Cu4Hi. [10 eCeHujanbHMX BiOHOCATb: 3ani3o, Migp,
LVMHK, CeNeH, og, kobanbT, MapraHeLb, XpoM, Mosio-
neH. [Jo yMOBHO He3aMiHHMX — MuLL'sK, 6op, Bpom,
dTOP, NITiR, HiKenb, BaHagLin. YMOBHO TOKCUYHUMK Ta
TOKCUYHUMW 019 OpraHismy JII0OMHN BBAXalOTbCH —
antoMiHiA, CBUHELb, KaaMii, pTyTb, 6epuniii. Hectaua

o o
Y % sin .. OCHOBHEe 3Ha4YeH- In % of the | The main value for
EnemeHT 3arasibHoi . Element
. HSl AN OpraHiamy total cell mass| the body
Macu KnitTuHu
Ei);?rﬂoiT%ﬁoKigKﬂaﬂy Phosphorus a part of bones,
docoop (P) 0,2-1,0 L  HY P 0.2-1.0 proteins, nucleic
NEeiHOBUX KNCIOT, (P) acids. ATP
ATO ’
OCHOBHWI MO3UTUB- Potassium the main positively
Kanin (K) 0,15-0,4 HO 3apsSaXEHUIN IOH (K) 0.15-0.4 charged ion in the
B OpraHi3mi body
BXOANTb A0 cknany a part of proteins
Cipka (S) 0,15-0,2 6inkie Ta iHWWX Bio- Sulphur (S) 0.15-0.2 and other biomole-
Monekyn cules
HEeraTMBHO 3apsas- the negatively
Xnop (Cl) 0,05-0,1 XXEHUI iOH B opra- Chlorine (CI) 0.05-0.1 charged ion in the
Hi3Mi body
OCHOBHWIN KOMMO- the main component
HEeHT KicTok, 6epe of bones, is involved
Kanbuin (Ca) 0,04-2,0 y4acTb y peanisauii Calcium (Ca) 0.04-2.0 in the implementa-
MeTabonivyHuX Npo- tion of metabolic
uecis processes
aKTUBYE AIANbHICTb imul h .
bepMeHTiB, CTpYK- _stlm;J ates the a_ctlv-
TYPHUA KOMNOHEHT :tyrt?cteu?;?l::noeri’plg a
. _ xnopodiny, Magnesium )
Marnin (Mg) 0,02-0,083 FOSIOBHUM BHYTDI- (Mg) 0.02-0.08 .nerrl]t of chlo_rophyll|,
LUHBOKITUHHUM :Slt € main |r:trace .
No3NTUBHO 3apss- uhar po§|'t|ve y
>KEHVM iOHOM chargedion
BXOOMWTb A0 CKiagy a part of many bio
) GaraTbox Giomone- .
3anizo (Fe) 0,01-0,015 Ky, y TOMY YMCTi Iron (Fe) 0.01-0.015 | molecules, includ-
remMornoGiny ing haemoglobin

So, a deficiency of only calcium and zinc can lead to
300 different pathological changes in the human
body.

The source of nutrients for the human body is water
and food. The content of minerals in the body
increases with age, but depending on the physiologi-
cal purpose and tissue density, their concentration
differs and ranges from micrograms to kilograms
(Table 2) [19].

The tendency for the accumulation of minerals in
the body is highest during the period of intensive
human growth (at the age of 17-20 years).

Mineral substances, considering the function they
perform, are divided into irreplaceable (essential),
conditionally irreplaceable, conditionally toxic, and
toxic. The essential include iron, copper, zinc, seleni-
um, iodine, cobalt, manganese, chromium, molybde-
num. The conditionally irreplaceable ones are
arsenic, boron, bromine, fluorine, lithium, nickel,
vanadium. Aluminium, lead, cadmium, mercury,
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Tabnuuyga 2
BmicT mikpoenemeHTiB B opraHi3ami
A0opocnoi nioanuHn Baroto 70 Kr

Table 2
The content of macronutrients in the body
of an adult weighing 70 kg

Barae BiacoTok Percenta-
MinepanbHa . Big . Weightin | ge of total
peUoBMHa opramiami, | - oi Mineral substance body, g body

r Baru tina weight

Kanbuijii (Ca) 1700 2,43 Calcium (Ca) 1700 2.43
docoop (P) 780 1,20 Phosphorus (P) 780 1.20
Kanin (K) 250 0,36 Potassium (K) 250 0.36
Cipka (S) 112 0,16 Sulphur (S) 112 0.16
HaTtpin (Na) 97 0,14 Sodium (Na) 97 0.14
Xnop (Cl) 95 0,14 Chlorine (Cl) 95 0.14
3anizo (Fe) 50 0,07 Iron (Fe) 50 0.07
MarHin (Mg) 42 0,06 Magnesium (Mg) 42 0.06

B OpraHi3mi neBHoro abo Aekinbkox MiHepanis BUKIN-
Kage rino- 4 MikpOENEMEHTO3M, a HaOJIMLLIOK — rinep-
enemeHTo3n [11,12]. MiHepanbHi PEYOBUHMW, KOH-
LeHTpauid 9KuX y piguHax i TKaHWHax OpraHiamy
JIOOUHM CTaHOBUTb Bi4 1 MKI/T XMBOI TKAHUHW [0
[OEKINbKOX COTEHb rpamiB, BIZHOCATLCS 0 Makpoesne-
MEHTIB.

Hatpiii (nat. natrium), Na — ximi4HWIA enemeHT 3
aToOMHUM HOoMepoM 11 y nepiognyHin cuctemi ene-
meHTiB [. . MeHngeneesa [11]. Y 3B'a3ky 3 BUCOKOIO
XiMI4HOIO @KTVBHICTIO BiH 3yCTPI4aeTbCS Y BUrNaaj pi3-
HUX cnonyk. Jleski 3 Hux, Taki 9K xyjopug HaTpito
(NaCl), cynbdar Hatpio (Na,SO,-10H,0), yreopio-
I0Tb MOTYXHi pogoBuLLA. HalibinbLuii noknaay xnopu-
[ly HaTPilo — Kam'sHa Cinb, ad0 ranitT po3TalloBaHi Ha
Ypani B parnioHax Mict Conikamcbk Ta Conb-lnewpk.
3HauHi KinbkoCTi xnopuay HaTtpito [o0yBaloThCa Y
BUMNA4iI CaMOCaLHOI CONi 3i CONHUX 03ep ENbToH i
BackyHuak, ki po3atawoBaHi B Pocii 6ing
KazaxctaHCbkoro kopaoHy. BennyesHi 3anacu cynb-
¢ary Hatpito Na,SO,-10H,0 (mipabinit) Harpomaz-
XeHi B 3artoui Kapa-boras-lfon y CXigHii 4acTuHi
Kacnincbkoro mops. YkpaiHa TakoX Mae Benuki
noknagy CUPOBWMHU ONS KYXOHHOI cofii. OCHOBHi
poOoBULLA pPO3TalloBaHi Ha Teputopii JoHbacy
(Cnog'aHcbk, Conepap, baxmyt), MpuaHInpOBCHKOI
HM30BMHK, [pukapnatta (Oporobuy, Kanyw,
HonvHa), 3akapnatTs, a Takox y Kpumy.

HaTtpili BinHOCWTbCS [0 HaNbINbLL PO3MOBCIOAXE-
HVIX ENEMEHTIB | CTAaHOBUTb 2 % Bif, 3araibHOro y1cna
aToMiB 3eMHOI kopu (Tabn. 3) [20].

Hatpii € BaXMBUM KOMMOHEHTOM XUTTELISSIbHO-
CTi XVBWUX OPraHiamiB i BUKOHYE HACTYMHi QYHKLI:
NigTPUMYE OCMOTUYHUIA TUCK Y MO3AKNITUHHUX Piau-
Hax; CNPUSE KNCAOTHO-YXHIl piBHOBA3i; BXOOANUTb [0
GikapboHaTHOI | pocdaTHOi OypepHoi cucTem; nepe-
[lae HepBOBi iMNynbCK Yepe3 MeMOpPaHMU HEPBOBUX
KNiTWH i NiZTPMMYE HopMmasbHe 30YIXKEHHSI M'I30BMX
KNiTvH; 3abe3neyye rigpatauiio 6inka. Hatpiesi ioHHi
CTPYMW € HANLWBMAOWMMU Y KNITUHI Ta 00YMOBIIIOIOTL

beryllium are considered conditionally toxic and toxic
for the human body. A deficiency in the body of a cer-
tain or several minerals causes hypo- or micro-ele-
mentosis, and their excess causes hyper-elemento-
sis [11, 12]. Mineral substances, the concentration of
which in fluids and tissues of the human body ranges
from 1 ug/g of living tissue to several hundred grams,
belong to macronutrients.

Sodium (lat. Natrium), Na is a chemical element
with atomic number 11 in the Periodic Table of
Elements [11]. Due to its high chemical activity, it is
found in the form of various compounds. Some of
them, such as sodium chloride (NaCl), sodium sul-
phate (Na,SO,-10H,0), form powerful deposits. The
largest deposits of sodium chloride i.e. rock salt, or
halite, are located in the Urals in the regions of the
cities of Solikamsk and Sol-lletsk. Significant
amounts of sodium chloride are mined in the form of
self-precipitated salt from Elton and Baskunchak salt
lakes, which are located in Russia near the border
with Kazakhstan. Huge reserves of sodium sulphate
Na,SO,-10H,0 (mirabilite) have been accumulated in
the Kara-Bogaz-Gol gulf in the eastern part of the
Caspian Sea. Ukraine also has large deposits of raw
materials for table salt. The main deposits are located
in the Donbas (Slavyansk, Soledar, Bakhmut), in the
Dnieper lowland, in the Carpathian region
(Drohobych, Kalush, Dolina), in the Transcarpathian
region, as well as in the Crimea.

Sodium is one of the most common elements and
accounts for 2% of the total number of atoms in the
earth’s crust (Table 3) [20].

Sodium is an important component of the vital
activity of living organisms and performs the func-
tions such as maintains osmotic pressure in the extra-
cellular fluid; promotes acid-base balance; enters
bicarbonate and phosphate buffer systems; trans-
mits nerve impulses through the membranes of nerve




Tabnuusa 3
Po3noecloaxxeHicTb i BMiCT HaTpilo y Giocdepi
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Table 3
The prevalence and content of sodium
in the biosphere

3emnsi B Uinomy 0,67 % Earth as a whole 0.67 %

Kopa 2,6 % Crust 2.6%

Oxeatin 2,0 % Oceans 2.0%
KoHTrHeHTH 2,8% Continents 2.8%

OcHoBHi nopoau 19400 mr/kr Basic rocks 19400 mg/kg
Ocapno4Hi nopoay (rnmHa) 6600 mr/kr Sedimentary rocks (clay) 6600 mg/kg
FpyHTU 6300 mr/kr Soils 6300 mg/kg
Mopcbka Boga 10500 Bara % Seawater 10500 weight %
lMNpicHa Boaa 6,3 Bara % Fresh water 6.3 weight %
JlroguHa 100 r (0,14 % macwu Tina) Man 100 g (0.14% of body weight)

3HaYHy YaCTUHY eNIEKTPUYHOrO NOTeHLiaNy y HepPBO-
BUX KJiITUHAX. HaTpii — OCHOBHMIA KaTiOH NO3aKNiTUH-
HOT piovHu. Moro cepenHii BMICT B opranismi 4opo-
cnoi ntoamHu ctaHoButb 70-110 1, i3 Akmx 1/3 3Haxo-
ONTBLCA Y KicTKax, 2/3 — Y BHYTPILLUHbOKAITUHHIN piau-
Hi, M'A30Bil | HEPBOBII TKaHMHAX. 3a PeKoMeHaaLE
BOO3, ¢isionoriyHa notpebda ans 4OPOCOi NOANHN
B cepeaHboMy ctaHoBuTb 2000 mr, sky 3abe3nedye
5 r KyXoHHOI coni Ha fo0y [21].

MakcumasnbHO NpUNycTUMOi J,OOO0BOT [,O03U He
BCTaHOBJIEHO.

Bucokuin BMICT HaTpil0 MOXe MpM3BECTM A0 3Hau-
HOI BTPaTW Kanbllilo, Kanito i MarHilo i3 ceyeto, Lo,
MOXJIMBO, CNpUYMHSIE X aediumt. CnpusioTb BTpaTi
HaTpilo TakoX AjypeTnHn Ta kKodeiH. Cepen cumnTo-
MiB HECTaui YacTille BCbOro CNOCTEPIraeTbCa HEMPU-
TOMHICTb, anaTif, CTOMJIIOBAHICTb, M'A30Bi cra3mu,
MeTeopuaM, HabpsikK, rinoTeHsis, Taxikapais, aHo-
pekcis, HygoTa, BTpata Macu Tina, nabinbHICTb
HACTPOIO, 3HWXEHHS IMYHITETY. Pigko — 3aTtemHeHa
CBIAOMICTb, rantoumHauyi, netapria. CumnTomm Hap-
NULIKY NPOSIBASIOTLCS Y HABAHTaXEHHI Ha HUPKW;
HabpsKK, YacTe Ce4YOBUMYCKaHHS, rinepTeHsis, Tpe-
MOP, CyAOMMW, cripara, M'930Be 1 HEPBOBE NOAPA3-
HEHH$, aHOPEKCIsl, 3acTiliHa cepLieBa HeQOCTaTHICTb,
3aTbMapPEHHS CBiAOMOCTI.

Cnonyku HaTpilo HesaMmiHHi B KkyniHapii. MNepw 3a
BCE, — L& KyXOHHA Ciflb, WO € XI0PWUAOM HaTpIitO i
BMKOPWUCTOBYETbCA K Y NMPOMMUC/IOBMX MacluTabax,
TaK i B MOBCAKAEHHOMY XUTTi MPW NPUroTyBaHHI ixi, a
TakoX sIKk KOHCEPBAHT.

Hatpin MicTUTbCA NPakTUYHO B YCiX npoaykTax,
oAHak OinbLLy YaCTUHY NOro OpraHiam NioauHU OTPU-
MYyE i3 noBapeHoto cinnto. 3a aaHumn BOO3, noHap,
MOSIOBMHA HACEJNIEHHS MMIaHETW LWOAHS BXMBA€E Ha
80-140 % coni Ginblue, Hix noTpibHO. Kpim TOroO,
noHan 70 % coni 3HaX0AMTbCA Yy TEXHOJNOrIYHO-
00pobneHMX MpoOyKTax: M'SCHI Ta CUPHI BMPOOU,
COJOHI Ta B'aNeHi M'ACHi Ta pMOHi NpoayKTN; OBOYEBI
KoHcepBM Ta OO4YKOBI OBOMI i3 HAAMIPHMM AodaBaH-
HSM CONi TOLLLO.

[>xepenom HaTpilo TaKoX € Xxap4oBi 40OaBKM: rny-
Tamat HaTpito (E621) — nogpasHioe peLenTopu poTo-

cells and maintains the normal excitation of muscle
cells; provides protein hydration. Sodium ion currents
are the fastest in the cell and cause a significant part
of the electrical potential in nerve cells. Sodium is the
main cation in extracellular fluid. Its average content
in the body of an adult is 70-110 g, of which 1/3 is in
the bones, 2/3 are in the intracellular fluid, muscle,
and nerve tissues. According to the WHO recommen-
dation, the physiological need for an adult is on aver-
age 2000 mg, which is provided by 5 g of table salt
per day [21].

The maximum allowable daily dose has not been
established.

High sodium levels can lead to significant loss of
calcium, potassium, and magnesium in the urine,
possibly causing a deficiency. Diuretics and caffeine
also contribute to sodium loss. Symptoms of defi-
ciency most often include fainting, apathy, fatigue,
muscle cramps, flatulence, edema, hypotension,
tachycardia, anorexia, nausea, weight loss, mood
lability, and decreased immunity. Rarely they include
impaired judgment, hallucinations, lethargy. The
symptoms of excess are manifested in the load on the
kidneys, edema, frequent urination, hypertension,
tremors, convulsions, thirst, muscle and nervous irri-
tation, anorexia, congestive heart failure, confusion.

Sodium compounds are essential in cooking. First
of all, it is table salt, which is sodium chloride and is
used both on an industrial scale and in everyday life in
cooking, as well as a preservative.

Sodium is found in almost all foods, but the human
body gets most of it with table salt. According to the
WHO, more than half of the world’s population daily
takes 80-140% more salt than needed. In addition,
more than 70% of salt is found in technologically
processed products such as meat and cheese prod-
ucts, salted and dried meat and fish products;
canned vegetables and vegetables salted in barrels
with excessive addition of salt; and the like.

Food additives are also a source of sodium such as
monosodium glutamate (E621) which irritates the
receptors of the human oral cavity, therefore it is widely
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BOI MOPOXHWHW JIIOAUHWN, TOMY BUPOOHMKAMM Xapyo-
BMX MPOAYKTIB LUMPOKO 3aCTOCOBYETLCS K NONynspHa
xapyoBa gobaska; GikapboHat HaTpilo (E 500), Bino-
MW 9K Xap4oBa COAQA, PO3MyLLYyBaYy NPW BUMIKaHHI XJli-
600yn104HKX BUPOGIB, Y MONOYHUX MPOAYKTaxX, MPOAYK-
Tax nepepodku M'aca; Hitput HaTpito (E 250), 3acToco-
BYETbCSI MaliXe B YCix KOBOACHMX Ta M'SICHUX BUPODax;
6eH30aT HaTpito (E 211) —y xapyoBiii NpOMUCNOBOCTI B
SIKOCTI KOHCepBaHTa; umTpart Hatpilo (E 331) ak pery-
NSTOP KUCNOTHOCTI, cTabinisatop i emynbratop — vy
MapMenagax, JKemax, BapeHHSX Ta iHWNX KyfiHap-
HKX BUPOOax, a TakoX Sk CoNennaBuTeni y niaBneHmx
cupax, MONOYHMX NPOAYKTAX | KOHCepBax; Luknomar
HaTpito (E 952) — y KOMNAEKCi 3 iHWMMM MiACON0AXY-
Bayamm [22, 23].

BitamiH D nokpatlye 3aCBOEHHS HATPIlO, ane HaaTo
CofoHa ixxa i npoaykTy Garati Ginkamu, nepeLwikon-
XaloTb 00 BCMOKTYBaHHI0. Y GinbLiocTi dizionoriy-
HMX MPOLLECIB HATPIN BUCTYNAE K aHTAroHICT Kanito,
TOMy 119 306epexeHHsl 340POoB's HeOOXiOHO OOTPu-
MyBaTV CNiBBILHOLLIEHHS HATPI0 A0 Kanito gk 1:2.

Xnopwg HaTpilo € OCHOBHUM (OKpiM BOAM) KOMMO-
HEHTOM i3i0NOriYHOr0 PO34mMHy, LLO BUKOPUCTOBY-
€TbCS AN1S iH'eKLil BaraTbox Npenaparis, a TakoX npu
MOPYLUEHHI eNeKTPOSiTMYHOro GanaHcy, nNpu Npuro-
TYBaHHI MiNEPTOHIYHMX PO3YMHIB, LLO MaloTb NPOTU-
MiKPOOHY Ailo Ta 6araTboX iHLWNX GapMaKoIorivyHNX
Monekys. JJocTaTHa KOHLEHTPaLLS HATPIlo € HAA3BU-
yaliHo BaXXNMBOIO /15 HOPMaslbHOI PO6OTN MEMOpaH-
HOro TPaHCNOPTY, M'A30BUX CKOPOYEHb, nepenaui
HEPBOBMX iMMYNbCIB i GaraTtbOX iHLWWUX XWUTTEBO
HeoOXiaHVX GYHKLIA, a Moro Hectaya (rinoHaTpiemis)
BUK/NKAE CYA0MW, HEBPASTilo, BTpaTy Baru, 6J10BO-
TY, MOPYLUEHHS TPABNEHHS, KOMY, CMEPTb.

JediunT HaTpilo B XxapyyBaHHi AOAMHM HE 3yCTpiva-
€TbCS, ane Npu rofIogyBaHHi MOXYTb BUHUKHYTN OESKI
npobseMu, a Takox Npu 3HA4YHOMY CMOXMBaHHI BOOW,
HaAMiIpPHOMY MOTIHHI, BUKOPUCTAHHI CEYOriHHMX Npe-
napariB — OpraHiam BTpayae HaTpin.

MarHin (nat. magnesium), Mg. XiMi4yHW1 enemMeHT 3
aTOMHMM HOMepOM 12 y nepioanyHin cuctemi ene-
meHTiB . |. MeHgeneesa. MarHin 3agisHuin y noHag,
300 GioxiMiyHMX peakujsx, Wo BiodyBalTLCS B opra-
Hi3Mi nioavHK. BiH Gepe yyacTb B eHepreTMyHOMY
0OMiHI Ta cuHTe3i 6inkiB, gonomarae HOpPMasbHii
po0OOTi M'I30BOI Ta HEPBOBOI CUCTEM, NIATPUMYE CTilA-
KA pUTM Cepus Ta 300POB'S IMYHHOI CUCTEMMU, a
TaKoX Crnpuse 36epexeHH0 KiCToK MilHuMKn [11,12,
24]. Lle ogHWH i3 BaXnnBUX BioeneMeHTiB, Lo akTu-
BYIOTb (PEPMEHTATUBHI MpPOLECK, 30KpPEMA MarHin
perynioe peakuii pocPopHoro oOMiHy, raikoniay,
6epe yyacTb y 6araTbox eTanax cuHTesy BinkiB, Xup-
HUX KUCAOT i NiNiAiB, 3ay4a€TbCsa 40 YTBOPEHHS | PO3-
nagy HyKneiHoBux K1cnoT. BiH gonomarae peryniosa-
TW piBEHb LLYKPY B KPOBI, CNpUsie HopManidaLii apTepi-
anbHOro TUCKy, 6epe y4acTb y CMHTE3i konareHy [25].

MarHili B opraHiami noTpioeH ans:

+ BUpoOneHHs eHeprii (ATd) Ta 3acBOEHHS Pocho-

used by food manufacturers as a popular food additive;
sodium bicarbonate (E 500), known as baking soda,
which is used as a baking powder in baked goods, dairy
products, processed meat products; sodium nitrite
(E 250), which is used in almost all sausages and meat
products; sodium benzoate (E 211) which is used in the
food industry as a preservative; sodium citrate (E 331)
which is used as an acidity regulator, stabilizer and
emulsifier in marmalades, jam, preserves and other
culinary products, as well as cheese-melting salt in
processed cheeses, dairy products and canned food;
sodium cyclamate (E 952) which is used in combination
with other sweeteners [22, 23].

Vitamin D improves sodium absorption, but too
salty and protein-rich foods interfere with sodium
absorption. In most physiological processes, sodium
acts as a potassium antagonist, therefore, to maintain
health, it is necessary to observe the ratio of sodium
to potassiumas 1: 2.

Sodium chloride is the main (except for water)
component of saline solution used for injections of
many drugs; it is also used in case of electrolyte
imbalance, in the preparation of hypertonic solutions,
that have antimicrobial action, as well as in many
other pharmacological molecules. Sufficient sodium
concentration is extremely important for the normal
functioning of membrane transport, muscle contrac-
tions, transmission of nerve impulses and many other
vital functions, and its deficiency (hyponatremia)
causes convulsions, neuralgia, weight loss, vomiting,
indigestion, coma, death.

There is no sodium deficiency in the human diet,
but during fasting some problems may arise, as well
as with significant water intake, excessive sweating,
and use of diuretics the body loses sodium.

Magnesium (lat. magnesium), Mg. is a chemical
element with atomic number 12 in the Periodic Table
of Elements. Magnesium is involved in over 300 bio-
chemical reactions in the human body. It participates
in energy metabolism and protein synthesis, helps
the normal functioning of the muscular and nervous
systems, maintains a stable heart rhythm and the
health of the immune system, as well as contributes
to the maintenance of strong bones [11, 12, 24]. ltis
one of the important bio-elements that activate enzy-
matic processes, in particular magnesium regulates
the reactions of phosphorus metabolism, glycolysis,
participates in many stages of the synthesis of pro-
teins, fatty acids, and lipids, takes part in the forma-
tion and decomposition of nucleic acids. It helps to
regulate blood sugar levels, helps to normalize blood
pressure, and participates in collagen synthesis [25].

Magnesium in the body is needed for:

+ energy production (ATP) and assimilation of phos-
phorus, potassium, vitamins of group B, C, E in
the intestine;



py, kanito, Bitaminis rpynu B, C, E B knwe4HuKy;

+  3anobiraHHs YTBOPEHHS! KAMEHIB Y HUPKaX, XOBY-
HOMY Mixypi Ta nogarpu;

+  300pOBOro iIMYHITETY Ta 3HWXEHHS PU3KKY PO3-
BUTKY AE5KMX PAKOBMX 3aXBOPIOBAHb;

+  3MIiLHEHHS KiCTOK, NPodinakTnky 0CTe0Nopo3y;

*  3HWXEHHS pU3NKY PO3BUTKY LYKPOBOrO miabety
(mpu cnoxueanHi 300-365 Mr marHito NOCUIIOETb-
CS YYTNIUBICTb TKAHWH OO0 IHCYNiHY);

*  HOpMasibHOI PoBOTK KULLKIBHMKA, NPOQINaKTUKK
3anopiB Ta CAPUYNUHEHOT HAMU XPOHIYHOT iHTOKCM-
Kawji;

*  MiABUWLLEHHS CTINKOCTI OpraHiamy o CTpecy;

+  NpodinakTKn aTepoCKeposy Ta rinepToHil;

*  XOPOLLOro CEPLEBOrO PUTMY.

Micnsa HaTpito, Kanito Ta KanbLito MarHin € 0oHUM i3
HaNMOLUMPEHILIMX HEOPTraHiYHMX KaTIOHIB B OPraHiami
MOANHM — NOr0 cCymMapHa maca CTaHOBUTbL Npubm3-
HO 350 mr y opraniami yonosikie Ta 300 — y XiHOK.
MakcumansHa gonyctuma gobosa notpeba 350 mr.
Haibinblua KinbkicTb MarHito (60 %) MiCTUTLCS B KiCT-
kax, [ie BiH pa3oM 3 KanbLiem 6epe y4acTb y GopMy-
BaHHIi iXHbOI OCHOBMW. Y TKaHMHaXx i3 HanbinbLL iHTEeH-
CVBHUMM OOMIHHUMK MpoLecaMn CKOHLEHTPOBaHa
TPeTMHa LbOr0 MakpOeneMeHTy (M'a3n, HepBoBa
TKaHuHa). MakcumanbHWIA MOro BMICT 3adikCOBaHO B
MioKkapaj.

Mig yac BariTHOCTI JOCTaTHA HACUYEHICTb OpraHia-
My MarHieMm Bigirpae ocobnuBy posb, OCKiNbkKM, Oyay-
4YM NPUPOOHMM aHTArOHICTOM KasbLito, BiH CApPUSIE
MPUrHIYEHHIO HAAMIPHOI aKTMBHOCTI rnagkoi Ta
nonepekoBO-CMyracToi MycKynaTypu, y TOMy YACAI
mMatku. MNpy HeZOCTaTHbOMY HAAXOOXEHHI 40 opra-
HI3My MarHilo y BariTHUX MOXe PO3BUHYTUCS Mpe-
eKknamncis 3 0AHOYaCHUM MigBULLEHHAM apTepiasb-
HOro TUCKY, LLIO CTBOPIOE PM3MK 3arpo3u NepepuBaH-
HS BariTHOCTI Ta NepeayacHWX nosioris.

BinbLWicTb N0AEN CNoXMBaE Mavxe yaBidi MeHLwe
MarHito, HiX Lie NOTPIOHO AN HOPMaSIbHOTO PYHKLO-

Opnrinanchi gocnigwenns | Original researches

+ preventing the formation of kidney stones, gall
bladder stones as well as preventing of gout;

+ healthy immunity and reduced risk of developing
certain cancers;

+ strengthening bones as well as preventing osteo-
porosis;

+ reducing the risk of developing diabetes mellitus
(when consuming 300-365 mg of magnesium, tis-
sue sensitivity to insulin increases);

« normal intestine function, prevention of constipa-
tion and the resulting chronic intoxication;

* increasing the body’s resistance to stress;

« prevention of atherosclerosis and hypertension;

+ good heart rate.

After sodium, potassium and calcium, magnesium
is one of the most common inorganic cations in the
human body; its total weight is approximately 350 mg
in the body of men and 300 mg in the body of women.
The maximum allowable daily need is 350 mg. The
largest amount of magnesium (60%) is found in
bones, where it, together with calcium, participates in
the formation of their base. A third of this macronutri-
ent is concentrated in tissues with the most intensive
metabolic processes (muscles, nervous tissue). Its
maximum content is recorded in the myocardium.

During pregnancy, a sufficient saturation of the
body with magnesium plays a special role, since,
being a natural calcium antagonist, it helps to sup-
press the excessive activity of smooth and striated
muscles, including the uterus. With insufficient intake
of magnesium in the body, pregnant women may
develop preeclampsia with a simultaneous increase
in blood pressure, which creates the risk of a threat of
termination of pregnancy and premature birth.

Most people consume almost half the amount of
magnesium required for normal body functioning
(Table 4).

Tabnuuga 4 Table 4
CepepnHsa no6oBa notpeba NOAUHU B MarHir Average daily human need for magnesium
BikoBa rpyna Hopma BXxuBaHHSs1, Mr Age group Consumption rate, mg
0o 12 micauis 55-70 up to 12 months 55-70
Big 1 0o 3 pokis 150 from 1 to 3 years 150
BiZ 4 0o 6 pokiB 200 from 4 to 6 years 200
Bia 7 no 10 pokis 250 from 7 to 10 years 250
Big 11 oo 17 pokis 300 from 11 to 17 years 300
Hopocni 300-500 Adults 300-500

HYBaHHS opraHiamy (Tabn. 4).

MoTpeba y marHii 3pocTae npu CTPecoBMX Ta
@i3NYHNX HaBaHTaXEHHNAX, §Ki BigyyBae NOAMHA
BHaC/iI0K Cy4acHOro crnocoly XWTTs, Npu NaTosno-
MYHMX CTaHax Ta 3axBOPIOBAHHSX, & TAKOX Y CMeEKY,
npv BariTHOCTI Ta nakTauii, Mg Yac BiABiAYyBaHHS

The need for magnesium increases with stress and
physical exertion that a person experiences because of
a modern lifestyle, as well as with pathological condi-
tions and diseases, in heat, during pregnancy and lac-
tation, while visiting the sauna, with alcohol abuse, stay-
ing on unbalanced restrictive diets, with chronic fatigue
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cayHW, NpuU 3M10BXMBaAHHI ankoronem, nepebyBaHHi

Ha He3banaHCcoBaHMX 0OMEXYBasIbHUX Oi€Tax i CUH-

OPOMi XPOHIYHOI BTOMU, MPWU BXMBAHHI PSAy NlikapChb-

Kux 3ac00iB, LLIO LLBUAKO BUCHAXYIOTb 3anacu MarHito

[26-32].

3a pekomeHaaujeto BOO3 pediumt marHito Bu3Ha-
HO HO30/10M4YHOI0 OAMHULEID 3aXBOPIOBaHb JOANHN
3a MixHapoaHoto knacudikauieto xsopod (MKX-10).
Hectaya marHito B opraHiami € 4OCUTb NOLWMPEHNUM
ssuLLem. CnocTepiraetbcs Mavixe y 16-42 % niogen.
Mpwn LbOMY KNiHIYHI 03HaKW BUSIBASIIOTLCS BCE HacCTi-
we. MprynHamm Lboro €:

* pediunT BiTamiHiB B, B, i Bg, 310BXMBaHHS asko-
rOfeM, KYypiHHS, 3aCTOCOBYBAHHS MNPOHOCHMX
3aco0iB, AjiypeTukiB, ropMOoHaNbHUX Ta NPOTU3a-
nanbHUX Nikie, AESKUX aHTUOIOTUKIB;

HecTaya MarHilo B IpyHTi Ta BOQj, BiANOBIAHO B
POCAMHHMX NPOAYKTaX;

HagMIpHE CMOXMBaHHS padiHOBaHUX NPOAYKTIB,
30kpemMa BMpobiB 3 6inoro 60poLLHa, Kalll LWBWA-
KOro NPUroTyBaHHs;

HEOOCTATHE CMOXMBAHHS HaTypanbHOi ki, Garatoi
MarHiem (ropixis, HaCiHHs1, BUCIBOK Ta iH.);
He30anaHCOBaHICTb MOHOZIET, HaAMIPHE CMOXM-
BaHHS XMPHOI iXi.

Hawwwumn 6aratopiyHUMm OOCHIIKEHHSIMU, NPOBE-
OEHVMW cepep, HACENEHHS Pi3HNX BIKOBUX FPyn, SKi
MELLKAKTb Ha eKOMoriYHo HebeaneyHmx BHaCMiZoK
aeapii Ha YAEC TtepuTopiax YkpaiHu, BCTaHOBEHO,
O BMICT MarHilo y pauioHax XapyyBaHHSi BariTHUX
XiHOK Ha 75-78 % 3ap0BOnbHAE iX i3i0NoriyHi
notpe6u [33]. Ixa 4onosikis y cepeaHbOMy BMiLLyBa-
na marsiio 87 % Big, didionoriyHMx HOpPM, To4i 9K Y
XIHOK LS BEMYMHA B cepeHboMy Ha 9 % GinbLue Bif,
Hopm disionoriynnx notpeb [34]. Wono miten, 1o
Lei nokasHuk Takox O6yB Ha 19-23 % BuwwmM Big
Hopmu [35].

3HayHy 4aCTUHY 3anaciB MarHito opraHiam BuTpa-
yae Ha 60pOoTLOY 3 TaKMMK YMHHUKaMK: 3abpyaHe-
HVMM MOBITPSAM, 3a0pyAHEHMMM NecTUUMaamMmn npo-
ayktamu, ctpecamu, npu NMMC, a Takox Ha nogonaH-
HS 3aXBOPOBaHb — OXUPIHHS, LlyKpOBUIA AjaberT, ille-
MiyHa xBopoba cepus, iHdapkT Miokapaa, TOLLO.
Kpim TOro, BMCHaXxyloTb PEe3epBM MarHito 3anasbHi
NPOLECU Y LUAYHKY Ta KULLKIBHUKY, 3aXBOPIOBAHHS
LLMTONOAIOHOI 3271031, XPOHIYHWIA CTPEC, CMOPTUBHI
HaBaHTaXEHHS, BariTHICTb Ta roAyBaHHA rPyaHUM
MOJIOKOM.

MposiBn MarHieBoro pgediunTy Pi3HOMAaHITHI,
30KpeMa HaCTOPOXYIOTb Taki CUMATOMM:

"nepeboi” y poboTi cepus, NiABULLEHHS TUCKY
kpoBi (50 % naujeHTIB 3 TiNepTeHsieln cTpax-
JaloTb Bif, 4ediunTy MarHiio);

BMPaXEHWI NepeaMEHCTPYaNbHUIA CUHAPOM;
OpaTiBAMBICTb, NOraHWIA COH, NOTPLUEHHS Nam'aTi,
yBaru, Aenpecis, rofloBHi Ta MirpeHenoaibHi 6oni
Ta BigYyTTS HECTaui NOBITPS;

3akpenu, HypoTa, 6e3npuyrHHI 6oni y XMBOTI;

syndrome and with the use of a number of drugs that

quickly deplete magnesium reserves [26-32].

On the recommendation of the WHO, magnesium
deficiency is recognized as a nosological unit of
human diseases according to the international classi-
fication of diseases (MKX-10). Lack of magnesium in
the body is quite common. It is observed in almost 16-
42 % of people. At the same time, clinical signs
appear more and more often. The reasons for this are
the following
+ deficiency of vitamins B, B, and Bg, alcohol abuse,

smoking, use of laxatives, diuretics, hormonal,
and anti-inflammatory drugs, some antibiotics;

« lack of magnesium in soil and water, respectively, in
plant products;

+ excessive consumption of refined foods, in particu-
lar white flour products, instant cereals;

« insufficient intake of natural foods rich in magne-
sium (nuts, seeds, bran, etc.);

+ imbalance in mono-diets, excessive consumption
of fatty foods.

Our long-term studies carried out among the popu-
lation of different age groups living in the territories of
Ukraine which are ecologically dangerous because of
the Chernobyl accident have established that the
magnesium content in the diet of pregnant women
satisfied their physiological needs by 75-78% [33].
On average, the food for men contained 87% of mag-
nesium from physiological norms, while for women
this value, on average, was 9% higher than the norms
of physiological needs [34]. For children, this indica-
tor was also 19-23% higher than the norm [35].

The body spends a significant part of magnesium
reserves on combating such factors as polluted air,
food contaminated with pesticides, stress, premen-
strual syndrome, as well as overcoming such dis-
eases as obesity, diabetes mellitus, coronary heart
disease, myocardial infarction, and the like. In addi-
tion, inflammation in the stomach and intestines, dis-
eases of the thyroid gland, chronic stress, sports
activities, pregnancy, and breastfeeding deplete
magnesium reserves.

The manifestations of magnesium deficiency are
diverse, including the following alarming symptoms:

+ “interruptions” in the work of the heart, increased
blood pressure (50% of patients with hyperten-
sion suffer from magnesium deficiency);

+ severe premenstrual syndrome;

« irritability, poor sleep, impairment of memory and
attention, depression, headaches, and migraine-
like pains as well as feeling short of breath;

« constipation, nausea, unreasonable abdominal pain;

« dental caries;

+ increased “bad” cholesterol (low density lipopro-
teins);



kapiec 3y0iB;

NigBULLEHHS "NOraHoro” X0necTepuHy (ninonpo-
TEeIan HU3bKOI LWiNIbHOCTI);

cnasmMm M'a3is (y TOMY YUCHI HiYHi CYyAOMM INTKO-
BUX M'A13iB);

CyZOMM Mif Yac BariTHOCTI;

CXUNbHICTb 00 HAOPSAKIB;

YTBOPEHHS KAMEHIB Y HMPKaX Ta XXOBYHOMY MixXypi;
XPOHIiYHi 60ni y LWKi Ta CNuHi.

3HMXYE 3aCBOEHHS MarHito Ha4IMLLIOK Kanito, Kasb-
Lito (cnieeigHoweHHs Ca : Mg y pauioHi mae GyTu sk
2 : 1); 3anisa, npuitom doniesoi knciotu, Ds-rinepsi-
TaMiHO3, E-rinoBiTamiHO3; BUCOKWUIA BMICT XUPIB i BinkiB
Y PaLioHi, rinepraikemis; ankoronb, KODEiH, AiypeTnku,

Cnonyku marHito, a 0cobsmBo ix coni, BUKOPUCTO-
BYIOTbCS! B MEOWUVHI Y BUrNS4i Nikapcbkux 3acobiB.
ICHyIO4I NpenapaTi MarHito He 3aBXay 3aCBOIKTLCS
OpraHiaMOM HaNeXHUM YNHOM.

3anexHo Big, PO3YNMHHOCTI Yy BOAj NikapCbki npena-
paTy MarHito 4inatb Ha 2 rpynu:

nobpe po3UnMHHI (MarHin cynbdat, MarHiii Tio-
cynbdart, MarHii ackopbiHaT);

NPaKTUYHO HEPO3UMHHI (MarHii kapOoHaT, MarHil
Tpucunikar).

Ha LHC npenapatn pobpe po34MHHOI rpynu
MarHito AiloTb HEraTUBHO (MPUrHIYYIOTb AIAAbHICTb
LUIHC, BuknMKatoum CHOAINHWIA, HAPKOTUYHWIA Ta NPO-
TMCyaomMHmI edekTun). TokCcMyHa gis npenaparis npo-
SBNSETbCA B NOCNAONEHHI OMXaHHS Ta 3HUXKEHHI
TOHYCY CKeneTHux Mm'a3iB. Ha cepueBo-CyAWHHY
cucTeMy npenapaTtu marito CnpaBnsioTh FinOTEH3MB-
HUA edekT, 3MEHLUYIYM YAAPHUIA Ta XBUAUHHWIA
06'eM cepug. Li Hacniokn NposiBASOTLCA NPY NapeH-
TepanbHOMY BBEIEHHI NIkapCbknx 3ac00iB i3 BMICTOM
MarHito.

Mpenapat MarHilo NPakTUY4HO HEPO3YUHHI Y BOL;
NpM3Ha4yatoTbCsl, B OCHOBHOMY, PEr 0S.

BaxnmBo nam'atati, WO HOPMaibHUIA pPiBEHb
MarHito y KPOBI HE € MPSIMUM MOKA3HMKOM PiBHS MarHito
B K/ITMHAX i HE BUKJTIOHYAE MOro AEQILNUT B OPraHiami.

Mpo HecTayy MarHito CUrHani3yloTb HACTYNHI CUMIM-
TOMU:

BiAYYTTS OHIMIHHSI, MOKOJIIOBAHHS;
BTpara aneTuTy;

rofioBHi 60ni;

M'S130Bi CKOPOYEHHS Ta CYA0MN.
MOPYLUEHHS CEPLLEBOIO PUTMY;
nocTiliHa BTOMa,;

NPUIMBK Xapy.

Halikpawmmm npupogHuMmM oXepenaMmy MarHito
(mr Ha 100 r) e HaciHHg KyHxXyTY (540), BUCIBKM MLwe-
HWYHI (448), HaciHHS coHsiwHmka (317), kpyna rpeya-
Ha (200), kpyna BiBcaHa (116), xanea: TaxiHHO-apaxi-
coBa (243), coHsiwHmkoBa (178). Takox 6arato
MarHito MicTaTb 4opHuin wokonag (133) Ta cyxe
MOJI0KO 3HexupeHe (160).

TpaguuiiHumMmn  ans 0BCTEXEHOro KOHTUHIEHTY
HaCeNeHHs DKepenaMmm MarHito € MOJSIOYHI MPOAYKTH,

Opnrinanchi gocnigwenns | Original researches

« muscle spasms (including night cramps in the calf
muscles);

+ convulsions during pregnancy;

+ tendency to edema;

« formation of kidney stones and gall bladder stones;

« chronic pain in the neck and back.

The absorption of magnesium is reduced because
of an excess of potassium, calcium (the ratio of Ca :
Mg in the diet should be 2 : 1), iron; folic acid intake,
Ds-hypervitaminosis, E-hypovitaminosis; high con-
tent of fats and proteins in the diet, hyperglycaemia;
alcohol, caffeine, diuretics.

Magnesium compounds, and especially their salts,
are used in medicine in the form of pharmaceutical
preparations. Existing magnesium supplements are
not always properly absorbed by the body.

Depending on the solubility in water, magnesium
preparations are divided into 2 groups:

highly soluble (magnesium sulphate, magnesium
thiosulfate, magnesium ascorbate)

practically insoluble (magnesium carbonate,
magnesium trisilicate).

Preparations of a highly soluble group of magne-
sium, have a negative effect on the central nervous
system (suppress the activity of the central nervous
system, causing hypnotic, narcotic, and anticonvul-
sant effects). The toxic effect of drugs is manifested
in the weakening of breathing and a decrease in
skeletal muscle tone. Magnesium preparations pro-
duce a hypotensive effect on the cardiovascular sys-
tem, reducing the stroke and cardiac output. These
consequences are manifested with parenteral admin-
istration of drugs containing magnesium.

Magnesium preparations, which are practically
insoluble in water, are prescribed mainly per os.

It is important to remember that a normal level of
magnesium in blood is not a direct indicator of the
level of magnesium in cells and does not exclude a
deficiency in the body.

The following symptoms signal a lack of magne-
sium:

+ feeling of numbness, pins and needles sensation;

« loss of appetite;

+ headaches;

* muscle contractions and cramps;

- violation of the heart rhythm;

+ constant fatigue;

+ hot flashes.

The best natural sources of magnesium (mg per
100 g) are sesame seeds (540), wheat bran (448),
sunflower seeds (317), buckwheat groats (200), oat
groats (116), tahini-peanut halva (243), sunflower
halva (178). Dark chocolate (133) and skimmed milk
powder (160) also contain a lot of magnesium.

The traditional sources of magnesium for the sur-
veyed population are dairy products, honey, nuts,
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Mef, ropixu, 3n1aku, 3eNeHb, nedviHka, 6aHaHu, KapTor-
N Ta menica. Y BENMKUX KiflbKOCTSX MarHivi 3HaxoamThb-
€Sy NPOAYKTax POCAMHHOIO MOXOOXKEHHS, 30KpemMa y
ropixax (Mr Ha 100 r) — kew'to (270), kegpa (251),
murganio (234), dyHayka (160). Came ummm npoayk-
Tamn Npy 340POBOMY XapyyBaHHI PEKOMEHAYIOTb
POOUTM NEPEKYCU MixX NpuinoMamm ixi. TyT Tex BapTo
nam'atati Npo KifbkiCTb: AOCTATHBO AEKifibKa ropiLu-
kiB Ta 20-30 HaciHMH Ans OTPMMAHHS OOCTaTHLOI
KiNbKOCTi MarHito. JJobpumMmn nepekycamy € TakoX
@PYKTN (MarHin 3HaxoguTbCa Mig, LWKIPKO, TOMY iX
KpaLLe He 0uYmLLYyBaTK), a TakoxX CyxodpykTn. baHaHn
MICTSITb 6araTo MarHito y camiii M'skoTi.

BoboBi Ta 3nakn € He3aMiHHUM OKEPENIOM LbOro
BAX/MBOr0 4S9 XUTTS MakpoenemeHTty. Yumano
MarHito MiCTUTb 3eneHb Ta 0BoYi. Oco6MBO KOPUCHO
ONS NOMOBHEHHS MarHito BXMBaTV MOPCLKY KanycTy,
nomigopu, MOPKBY. YCi MPOAYKTM 3 BMICTOM MarHito
rapHo Mixk co00t0 NOEOHYIOTBCS, 3 HUX MOXHA MPUro-
TyBaT¥ CMayHi Ta AyXe KOPWCHI cTpasu. Ane chig
nam'atatu, Wo 3M10BXMBATK HaBiTb KOPUCHUMMW NPO-
JykTamu He BapTo!

®docoop (nat. phosphorus), P. XiMmiuHunii enemeHT
3 aTOMHMM HOMepoMm 15 y nepiogunyHin cnctemi ene-
meHnTiB [.I. MeHgeneesa. Lle meTanoia, 3anexHo Big,
YMOB MOXE MPOSIBASTA OKUCAOBASIbHI Y/ BiZHOBIO-
Ba/lbHi BNACTUBOCTI. VIMOBIpPHO, 3aBASKM LM O3Ha-
KaM BiH HaO3BUYANHO PO3MOBCIOOXEHUI Y POCANH-
HOMY Ta TBapuHHOMY cBiTax [11,12].

B opraniami gopocnoi nognHn oo 86 % docdopy
3HaXOAUTbCS Y BaXKOPO34YMHHIN dopMi y BUrasdi
docdarty kanbuio (rigpokcunanaTuT), Wo i 00ymMoB-
NIOE MiHepanbHy 4acTUHY KIiCTOK ckeneTa Ta 3yObiB.
BmicT docdopy B opraniami ntogmHm Baroto 70 kr cta-
HoBuTb 780 r, 30kpema y ckeneti Mmictutecs 700 r, y
M'130Bi TKaHWHI — 50 I, @ B MiXXTKQHMHHOMY NPOCTOPI
Ta pignHax - 30T.

MonosunHa 3acBoeHoro ¢ocdopy BUKOPUCTOBY-
€TbCS Ha NAaCTUYHI Ta 0OMIHHI Nnpouecy, Wwo Biaody-
BalOTbCS Y KICTKOBI TkaHWHi, T06T0 80-87 % Bif ycbo-
ro MiHepany MiCTUTbCS B anatuTi (docdat kanbLito
KicTok). 3ybu Tex notpebyoTb Gocdop y BUrNsAai
dTopdocdaty.

CnisBigHoOLwWeHHS KanbLjlo Ta docdopy B KicTkax
mae 6ytn sk 2 : 1. Jluwe 0,2 % pochopy LMpPKYIOE y
nna3mi KpoBi Ta 3 BIKOM 3MEHLLYETLCS, WO 06YMOB-
JIEHO TOPMOHANbHUMK 3MiHaMuM B Opradiami. Y
ONTS4OMY BiLli piBeHb GOCPHOPY KONMBAETLCA Bif, 5 A0
6 mr Ha 100 mn KpoBI, a y JOPOCANX LEV NMOKA3HMK
Bapitoe Big 2,5 no 3,5 mr Ha 100 mn BignosigHo.
CepepnHsi notpeba B docdopi ang AoPOCInX CTaHO-
Butb 700 Mr Ha po6y. MakcumansHO Jonyctuma —
4000 mr. HesagisHuiA y nnacTUyHUX NpoLecax KicTok
Ta 3ybiB pocop Oepe yyacTb y 6araTbox aHaboniy-
HKX Ta KaTabosiyHKX NpoLecax, 30KpemMa:

6epe y4acTb Yy pPi3HUX MeTaboniyHUX npouecax i
BiLiIrpae BaxJ/MBY POJb Y XUTTELIANbHOCTI BCIX
XMBWX OPraHi3mis;

cereals, herbs, liver, bananas, potatoes, and lemon
balm. Magnesium is found in large quantities in plant
foods, in particular in nuts (mg per 100 g) cashews
(270), cedar nuts (251), almonds (234), hazelnuts
(160). These products are recommended to have
snacks between meals for a healthy diet. Here, too, it
is worth remembering the quantity — a few nuts and
20-30 seeds are enough to get a sufficient amount of
magnesium. Fruits as well as dried fruits are also
good snacks (magnesium is under the skin, so it is
best not to peel them). Bananas contain a lot of mag-
nesium in the pulp itself.

Legumes and grains are an indispensable source of
this vital macronutrient. Greens and vegetables con-
tain a lot of magnesium. It is especially useful to use
laminaria, tomatoes, carrots to replenish magnesium.
All products with magnesium content go well with
each other, so you can prepare delicious and very
healthy dishes from them. But it should be remem-
bered that you should not overuse, even healthy
products!

Phosphorus (lat. phosphorus), P. chemical ele-
ment with atomic number 15 in the Periodic Table of
Elements. It is a non-metal that, depending on the
conditions, can exhibit oxidizing or reducing proper-
ties. Probably, due to these features, it is very wide-
spread in flora and fauna [11, 12].

In the body of an adult, up to 86% of phosphorus is
in a poorly soluble form represented by calcium
phosphate (hydroxyapatite), which determines the
mineral part of the bones of the skeleton and teeth.
The phosphorus content in the human body weighing
70kgis 780 g, in particular, the skeleton contains 700
g, the muscle tissue contains 50 g, and the interstitial
space and liquids contain 30 g.

Half of the assimilated phosphorus is used for plas-
tic and metabolic processes in bone tissue, that is,
80-87% of the total mineral is contained in apatite
(bone calcium phosphate). Teeth also need phos-
phorus in the form of fluorophosphate.

The ratio of calcium and phosphorus in bones
should be as 2 : 1. Only 0.2 % of phosphorus circu-
lates in the blood plasma and decreases with age,
which is due to hormonal changes in the body. In
childhood, the level of phosphorus ranges from 5to 6
mg per 100 ml of blood, while in adults this figure
ranges from 2.5 to 3.5 mg per 100 ml, respectively.
The average phosphorus need for adults is 700 mg
per day. The maximum allowable need is 4000 mg.
Phosphorus, which is not involved in the plastic
processes of bones and teeth, participates in many
anabolic and catabolic processes, in particular:

participates in various metabolic processes and
plays an important role in the life of all living
organisms;



BXOAMTb 0 CKNaay BaXSIMBMX BIOreHHUX Crnonyk:
HYK1E0TWAIB, HYKNEIHOBMX KUCAOT Ta pagy BiTami-
HiB i docdoninigis, KOTPi BigirpaldTb BaxXnney
POJib NMPW YTBOPEHHI KNITUHHUX MeMOpaH i pery-
JIOIOTb X MPOHUKHICTb;

BMCTYMNAE B POJi NonepeaHuka npu CUHTESI rexHe-
TUYHMX CNOoNyYeHb, 3okpema JHK ta popmyBaHHi
cTpykTypn PHK;

NigKNCIOE Cevy, WO NPOTUAIE YTBOPEHHIO Kame-
HIB y HMpKax;

Oepe y4yacTb Y CTBOPEHHI BydepHOI MiXXKITITUHHOT
Ta BHYTPILWHbOKITUHHOI PiAVHN;

cnpwvisie TpaHcMeMBpaHHOMY TPAHCMOPTY PiANH;
CMPUSE YTBOPEHHIO BUCOKOEHEPTreTUYHUX CMo-
nyk, Hanpuknag AT®.

Bmict docdopy B KpOBi € OOHMM i3 BaKSIMBUX
MOKa3HWKiB MiHepanbHOro 0OMiHyY | € OCHOBHOIO Jiar-
HOCTMYHOIO O3HAKOIO PSIAY 3aXBOPIOBaHb Ta MNATos0-
riYHUX CTaHiB: paxiTy, cnaamodinii, rinonapaTnpeosy,
rinepnapatmpeosy, cuHapomy JleriByna-OnbpaiTa.
Y KNiHIYHIA NpakTUL LUMPOKO 3aCTOCOBYETLCS BU3HA-
yeHHs docdopy y KPoBi Ta cedi nauieHTa. Mpu Lpomy
Y KPOBi pO3pi3HsAoTb 2 dpakLii docdopy: KNCAOTHO-
PO3YMHHWI Ta KUCAOTHO-HEPO3YNUHHWIA.

Y xuBux opraHiamax oochop n'aTmBaneHTHuiA. BiH
BXOOMTb, FOMIOBHUM YMHOM, OO cknagy docdaTiB i
MeHLUe o nobynosum nipo- i nonihocdatie. Po3unH
docdopy MICTUTLCSH B HEOPraHiyHUX pPeyvoBMHAaX
(dbocdatn kanito Ta HaTPIO) Ta OESKUX OPraHiYHUX
crnosnykax.

3a 000y 3 pauioHOM XapyyBaHHS MU OTPUMYEMO B
cepegHbomy 1,2-2.4 r docdopy, ane i3 BCbOro cno-
XuToro 3aceotoeTbcs 70 %. HeobxigHo momatu, Lo
docdop 3 prby BCMOKTYETHCS Y KMLLIKIBHUKY JIIOANHN
marmxe Ha 100 %. Kinbkicte docdopy, Wwo noranHa-
€TbCA 3 Xketo, 06epHEHO NPOMNOPLLIAHA KiNbKOCTI Kasb-
Ljto, KM NPUCYTHIN B pauioHi. Xupwn Ta BitamiH D,
®iTMH Ta MOro MoxigHi NiACUNIOITL BCMOKTYBaHHS
docdopy y No4aTKOBUX Bigaiiax TOHKOrO KMLLIKIBHUKA.

Hainbinbw 6arati pochopom (y mr Ha 100 r npo-
OyKTY): ikpa 0CETPOBMX pUb — 594, A€4HNIA XOBTOK —
485, cupwm - Big 390 oo 460, anoBrya neviHka — 316.

I3 POCANHHMX NPOAYKTIB MakCUMMasbHY KifbKiCTb
docoopy (y mr Ha 100 r npoaykTy) MIiCTATb: COEBI
606u — 700, kBacona — 504; kpynu: BiBcsiHa — 521,
rpevaHa — 422, pucosa — 323; 606u kakao — 730;
ropixu: kew'to — 593, keaposi — 572, rpeupki — 558,
dicTawkmn — 490, muraganb — 483; HaciHHS: rapby3a —
1233, 3apoakis nwenunui — 1100, maky — 900, coHsLw-
HWKY — 660.

Hawwnmn 6aratopiyHumm gOCHIIKEHHSIMW, NPOBe-
OEHUMW Cepep, HaCeNeHHs Pi3HUX BIKOBUX rpyn, §Ki
MELLKAITb Ha eKosoriyHo Hebe3neyHux BHACHILOoK
aeapii Ha YAEC TepuTopiax YkpaiHu, BCTAHOBEHO,
L0 DaKTUYHE HAAXOOXKEHHS 3 PaLLiOHOM Xap4yBaHHS
docdopy BariTHMM XiHkam 3abeanedvyBano 76 %
notpeb [33]. Llogo iHWMx gopocnux, TO pauioHu
XapyyBaHHS1 4onosikiea Mictuan ¢ocodopy Ha 15 %

Opnrinanchi gocnigwenns | Original researches

+ is a part of important biogenic compounds such
as nucleotides, nucleic acids and several vitamins
and phospholipids, which play an important role in
the formation of cell membranes and regulate
their permeability;
acts as a precursor in the synthesis of genetic
compounds, including DNA and in the formation
of the RNA structure;
oxidizes urine, which prevents the formation of
kidney stones;
participates in the creation of a buffer intercellular
and intracellular fluid;

+ promotes transmembrane transport of liquids;

« promotes the formation of high-energy com-
pounds, such as ATP.

The phosphorus content in the blood is one of the
important indicators of mineral metabolism and is the
main diagnostic sign of a number of diseases and
pathological conditions such as rickets, spasmophil-
ia, hypoparathyroidism, hyperparathyroidism,
Leywood-Albright syndrome. In clinical practice, the
determination of phosphorus in the patient’s blood
and urine is widely used. At the same time, two frac-
tions of phosphorus are distinguished in the blood i.e.
acid-soluble and acid-insoluble.

In living organisms, phosphorus is pentavalent. It is
included mainly in the composition of phosphates and
less in the construction of pyro- and polyphosphates.
Phosphorus solution is found in inorganic substances
(potassium and sodium phosphates) and in some
organic compounds.

In a day with a diet, we receive an average of 1.2-
2.4 g of phosphorus, but only 70% of all consumed
phosphorus is absorbed. It should be added that
phosphorus from fish is absorbed in the human intes-
tine by almost 100%. The amount of phosphorus that
is absorbed from food is inversely proportional to the
amount of calcium that is present in the diet. Fats and
vitamin D, phytin and its derivatives enhance the
absorption of phosphorus in the initial sections of the
small intestine.

Products which are the richest in phosphorus (in
mg per 100 g of product) are the following sturgeon
caviar (594), egg yolk (485), cheeses (from 390 to
460), beef liver (316).

Among plant products, the maximum amount of
phosphorus (in mg per 100 g of product) contains
soybeans (700), beans (504); such cereals as oat-
meal (521), buckwheat (422), rice (323); cocoa
beans (730); such nuts as cashews (593), cedar nuts
(572), walnuts (558), pistachios (490), almonds
(483); such seeds as pumpkin (1233), wheat germ
(1100), poppy (900), sunflower (660).

Our long-term studies carried out among the popula-
tion of different age groups living in the territories of
Ukraine which are ecologically dangerous because of
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GinbLe disionoriyHoi noTpedu, a y XiHOK — BigNoBiaa-
Nno Hopwmi [34]. BmicT docdopy B xapyyBaHHi AiTeln,
AKi MELIKalOTb B €KOMOriYHO Hebe3neyHnx perioHax
YkpaiHu, 3ag0BoNbHSB @isionoriyHy notpedy [35].
Tpaguuiiium mxepenom docdopy ans 06CTeXeHO-
ro KOHTUHreHTy Oyna puba, M'aco, nediHka, anug,
MOJI0KO, 6061, MUrAanb, HACIHHA COHSLLHMKY Ta XJi-
6onpoaykTn. BTpayae opraxiam noguHu docdop
nepeBaxHo i3 ceyeto (60-65 % Bin, piBHA, LLO HAAiNA-
LLOB i3 Xel0). SHMXYIOTb 3aCBOEHHS hocdopy npe-
napaTtu MarHito, 3anisa, aaloMiHito, a TakoX HecTadya
BiTaMiHy Dj. ANKOrOfib TeX CNPUSE 3HKEHHIO KOH-
LeHTpauii akTneHoro gocdopy.

MNapae piBeHb Hocdopy B OpraHiaMi XBOPUX, AKi
TPUBANUIA NEPIOA, BXMBaNW aHTaUMIHI npenapaTtu, a
TaKOX Yy pasi npobnemMu 3 HUPKamK, Npu BXMBAHI
HM3bKOKaNOPIHOI i Ta NPW XPOHIYHMX 3aXBOPIOBAH-
HaX. [Py HaAXOOXKEHHI A0 OPraHi3My 3Ha4YHOI KiflbKOC-
Ti docdopy NOrAMHAHHA MarHit0 3HUXYETbCS, WO 3
4acoMm NPU3BOAUTL A0 BigkNaAaHHs BarnHa B HUPKaX,
aopPTi Ta AEAKMX TKAHUHAX OpraHiamy.

Y MeaunyHin npaktuui Gocdop npusHavyaeTbes
obmexeHo. Cepen npenapaTiB 3 BMiCTOM docdhopy
HaMnoLUMpPeHiLLi: ageHo3nHTpudochopHa KucnoTta,
@iTuH, rniuepodocdar, pocdaniorenb, TabNETKU:
"®ocamakc”, "Llepebpo-neuntuH", "JlinouepedbpuH”,
"BiTpym", "Bitacnektpym”, "Bitacnektpym” Ta iHLLUi.
[ns npakTn4yHUX Liner BUKOPUCTOBYIOTb Npenapatu,
LLLO MOCTayaloTh KniTHam docdop abo nonerwyTb
MOro TPaHCMOPTYBaHHS. |IHKONW AOCTaTHIM € BBEAEH-
HS1 0O Xap4y0OBOro paujioHy NPOAYKTIB 3 BUCOKMM BMi-
ctom docdopy, Hanpuknag, puou.

dapmaveBTNYHI npenapaTty 3 BMiCTOM pocdopy B
ONTUMANbHUX [403ax MOCWIOKTL PICT i PO3BUTOK
KiCTKOBOI TKaHWUHW, CTUMYMIOOTb KPOBOOOIr, rasb-
MYIOTb OKMCHI npouecu Ta 6epyTb y4acTb B 0OMiHi
peyoBuH [11,36-38].

Mepen ix BXMBaHHAM, HEOOXiZHO MPOKOHCYbTYBA-
TMCS 3 nikapem i migibpaTy ONTUMANbHWUIA BapiaHT
[03YyBaHHS.

Cipka (nar. sulfuris), S. Ximi4yHWIA eneMeHT 3 aToM-
HVMM HOMepPOM 16 y NepioanyHii CUCTEMI €IEMEHTIB
. 1. Mengeneesa. Liein makpoenemMeHT BigHOCUTLCS
[0 BiOreHHMX OpraHivyHKX CMONYK i Bigjirpae BaXIMBY
ponb B OpraHi3mi 1loauHu, 3okpema:

6epe y4acTb B 0OMiHi pe4OBUH;

BMJIMBAE Ha 3ropTaHHs KPOBI;

BXOAMWTb A0 CKNaay UNCTUHY Ta METIOHIHY;
NiABYILLYE NPOHMKHICTb MEMOpPaH;

nokpatlye poboTy MO3KY;

O6epe yyacTb B YTBOPEHHi psagy depMeHTiB,
BMPOOIEHHI eHeprii Ta CUHTE3I KonareHy;
NPOSIBAISIE NPOTUANEPTIAHY Aito;

CNPUSIE BUAINEHHIO XOBY;

CNpUsie HAOXOMKEHHIO A0 KNITUH NOXMBHUX PEHOBVIH;
CTUMYNIOE KNITUHHE anxaHHa [11,12].

Cipky e Ha3uBaloTb "MiHepanom kpacu”. B opra-
HI3Mi NIIOAMHN US PEYOBMHA MICTUTLCS, FONIOBHUM

the Chernobyl accident, found that the actual intake of
phosphorus with the diet of pregnant women provided
76% of their needs [33]. As for other adults, the diets of
men contained phosphorus by 15% more than the
physiological need, while for women it corresponded to
the norm [34]. The phosphorus content in the diet of
children living in ecologically dangerous regions of
Ukraine satisfied the physiological need [35]. The tradi-
tional source of phosphorus for the surveyed contin-
gent was fish, meat, liver, eggs, milk, beans, almonds,
sunflower seeds, and baked goods. The human body
loses phosphorus mainly with urine (60-65% of the level
that came with food). Prepa-rations of magnesium,
iron, aluminium, as well as a lack of vitamin D, reduce
the absorption of phosphorus. Alcohol also helps to
reduce the concentration of active phosphorus.

Phosphorus level falls in the body of patients who
have used antacids for a long period, as well as in
case of kidney problems, when eating low-calorie
foods and in chronic diseases. When a significant
amount of phosphorus enters the body, the absorp-
tion of magnesium decreases, which over time leads
to the deposition of lime in the kidneys, aorta, and
some body tissues.

In medical practice, phosphorus is prescribed in
limited quantities. Among the preparations containing
phosphorus are common the following adenosine
triphosphoric acid, phytin, glycerophosphate, phos-
phalugel, such tablets as “Fosamax”, “Cerebro-
lecithin”, “Lipocerebrin”, “Vitrum”, “Vitaspectrum”,
“Vitaspectrum” and others. For practical purposes,
the preparations that supply phosphorus to cells or
facilitate its transportation are used. Sometimes it is
sufficient to introduce foods high in phosphorus,
such as fish, into the diet.

Pharmaceutical preparations containing phospho-
rus in optimal doses enhance the growth and devel-
opment of bone tissue, stimulate blood circulation,
inhibit oxidative processes, and participate in metab-
olism [11, 36-38].

Before using them, you need to consult a doctor
and choose the best dosage option.

Sulphur (lat. sulfuris), S. is a chemical element with
atomic number 16 in the Periodic Table of Elements.
This macronutrient belongs to biogenic organic com-
pounds and plays an important role in the human
body, in particular:

+ participates in metabolism;
affects blood clotting;
is a part of cystine and methionine;
increases membrane permeability;
improves brain function;

+ participates in the formation of several enzymes,
energy production and collagen synthesis;
exhibits antiallergic effect;
promotes the secretion of bile;



YMHOM, Y LLKIPi (MEeNaHiH Ta KepaTunH), a Takox y Tka-
HUHAX HEPBOBOI CUCTEMMW, M'A3ax, XPSLLAX, KiCTKax,
cyrnobax, BOsOCCi Ta HirTsx.

JieTonorn cTBepOXyoTh, WO HaNBiNbLLA KOHLLEHT-
pauis CipkM 3HaxXoOAMTbCS Yy NepenenmHuX Snusx
(AKWo TBApPUHM BiNbHOIO BUryny). barato ujiei peyo-
BUHM TaKOX Y Kypsumx siuax, TBepaomy cupi, puoi,
M'sici, Kpynax, xnibi, OpICCenbCbKili i 3BMYAHIN
kanycTi, 6060BMX, LMOYNI, YaCHWKY, pini, canarti, Npo-
POCAIV NWEHNL.

JediunT cipkn B opraHiami NposBASETbCS PIAKO i
MOXE BMHUKHYTW NnLLE Y NIOAEN, SKi 30BCIM HE BXM-
BatoTb GifIKOBOI i>Xi TBAPUHHOIO MOXOOXKEHHS.

BeaxaeTbcs, W0 nobosa notpeba Ons NOOMHA Y
cipui ctaHoBuTb 500-1200 Mr, 3@ iHLWIMMK OaHUMK —
3-4 1, i Ua BenMYMHa MOBHICTIO 33[40BOJILHAETHLCS
paLioHanbHUM xapyyBaHHAM. Tpu akTMBHMX @i3ny-
HWX HABAHTAXEHHSIX [,03Y MOXHa 36inbwmTn fo 3000
Mr Ha geHb. MakcmumanbHo gonyctume noboBe Haf-
XOOKEHHS HE BCTAHOBIEHO. Y rpyni puauky 3 aedium-
TOM CipKW1 3HAX0AATbCS NIOAN, SKi XapyyloTbCs HEAO-
CTaTHbO Ta OAHOMAaHITHO, crnoxwmealTb docdaTn —
NMOHaaW, KOHCEPBU, KOBOACK TOLLIO.

Xopolmm axepenom cipku € m'aco, puba, ainus,
600608, x1ib, KPyn1, MOIOKO, CUPK, KanycTa, YacHWK.
Kpatomy il 3aCBOEHHIO CNPUSItOTb BUCIBKM (BUPOOM i3
MYKM rpyboro nomeny), BiBCsiHa Ta rpeyaHa kati, rap-
0y3u, ropixu, XWTHIN xNi6, Me, Kponsye Ta nralimHe
M'sico, pmba. HawvmMmn OoCnimkeHHIMN He BCTAHOB-
neHo aediumnTy 41 NPodiumnTy LbOro ENEMEHTY B Xap-
4yBaHHi 0OCTEXEHOrO0 KOHTUHIEHTY HACEIEHHSI.

Mpn HecTaui CipKN 3HUXYETBCS XUTTEBUIN TOHYC,
OpraHiam LWBWALIE CTapie, LWKipa CTae B'af0l0,
BOJIOCCS NO30aBNSETLCS ONCKY, HirTi TOHLWAOTb, a
TaKOX PIi3KO 3HUXYETLCS IMYHITET. JTloAMHA YacTiwe
XBOpi€ Ha iHDEeKUIiliHi, BIpYCHi 41 rpnbKOBi 3axXBOpPIO-
BaHHg. LLIBMaKa CTOMIOBAHICTb NEPEXOOUTb Y XPO-
HIYHY BTOMY, MiABULLYETHCS PIBEHb XMPY | LYKPY B
KpoBi. [P0 HAZAULIOK CipKKU B OPraHi3aMi Ha OaHui
yac, Hi4oro He BiAOMO, aaXe Lie MakpOEIEMEHT Y ixi
MiCTUTBCS B HETOKCUYHMX A5 IOOMHWN KiNbKOCTSIX.

MpodiunT cBMHUO, PTYTI, KaaMito nigcunioe gedi-
unT cipkun. Llein enemeHT 3gaTtHuin yTeopioBatn SH-
rpynu B amiHOKMCNOTax, Lo 3abe3neyytoTb 3axucTt
OpraHiamy Bif, pafiauiiHOro ypaxeHHs, 3B'a3yl4n
TOKCUYHI NpoaykTn meTabonismy. EHgoreHHa cipya-
Ha kucnota 6epe y4yacTb Y 3HE3apPaKeHHi opraHiamy
OTPYAHMMU pPEYvOoBMHAMN — (PEHONOM, KPE3OJSIOM,
iHIONOM, SIKi BUPOBASAOTLCS MiKPOPIOPOIO KMLLIKIB-
HVKa NPV PO3LLENNEHI aMiHOKMCAOT. Takox cipyaHa
K1cnoTa 3B'a3ye YMCNEHHI flikapCbki NpenapaTy Ta ix
MeTaboniTn, YyTBOPIOOYM KOH'IOraTu, sKi BUBOASTHLCS
i3 opraHiamy 3 cedeto. aniHHa TIOTIOHY nOripLiye
BCMOKTYBaHHs cipku! [11,12].

Cipka BuBoguTtbCs 3 opraHiamy 3 ceyeto (60 %) Ta
kanom (30 %). o 10 % BuxoauTb Yepes NereHi i
LUKipY Y POpMi CIPKOBOAHIO, LLLO HAAAE NOTY Ta IHLWWMM
BWAINEHHIM HEMNPUEMHOIO 3anaxy.

Opnrinanchi gocnigwenns | Original researches

« promotes the entry of nutrients into cells;
+ stimulates cellular respiration [11, 12].

Sulphur is also called “the mineral of beauty”. In the
human body, this substance is found mainly in the
skin (melanin and keratin), as well as in the tissues of
the nervous system, muscles, cartilage, bones,
joints, hair, and nails.

Nutritionists say that the highest concentration of
sulphur is found in quail eggs (if the animals are free
range). There is also a lot of this substance in chicken
eggs, hard cheese, fish, meat, cereals, bread,
Brussels sprouts and cabbage, legumes, onions,
garlic, turnips, lettuce, sprouted wheat.

Sulphur deficiency in the body is rare and can occur
only in people who do not consume protein foods of
animal origin at all.

It is believed that the daily need for a person in sul-
phur is 500-1200 mg, according to other sources it is
3-4 g, and this value is fully satisfied by a balanced
diet. With active physical activity, the dose can be
increased to 3000 mg per day. The maximum allow-
able daily intake has not been established. People
who eat monotonously and insufficiently, who con-
sume phosphates in lemonades, canned food,
sausages, etc. are at risk of sulphur deficiency.

Good sources of sulphur are meat, fish, eggs,
legumes, bread, cereals, milk, cheese, cabbage, and
garlic. Its better assimilation is facilitated by bran
(products made from wholemeal flour), oat and buck-
wheat porridge, pumpkins, nuts, rye bread, honey,
rabbit and poultry meat, fish. Our research has not
established a deficit or surplus of this element in the
diet of the surveyed population.

With a lack of sulphur, vitality decreases, the body
ages faster, the skin becomes flabby, hair loses its
shine, nails become thinner, and immunity decreases
sharply. A person is more likely to suffer from infectious,
viral, or fungal diseases. Fatigue turns into chronic
fatigue, and the level of fat and sugar in the blood rises.
At present, nothing is known about the excess of sul-
phur in the body, because this macronutrient in food is
contained in quantities that are non-toxic to humans.

The surplus of lead, mercury, cadmium increases
the sulphur deficiency. This element can form SH-
groups in amino acids, which protect the body from
radiation damage by binding toxic metabolic prod-
ucts. Endogenous sulfuric acid is involved in the dis-
infection of the body with toxic substances such as
phenol, cresol, indole, which are produced by the
intestinal microflora when amino acids are split.
Sulfuric acid also binds numerous drugs and their
metabolites, forming conjugates that are excreted in
the urine. Smoking tobacco impairs the absorption of
sulphur! [11, 12].

Sulphur is excreted from the body in urine (60%) and
faeces (30%). Up to 10% is excreted through the lungs

69



€gume 3n0p0's ra npo6nemu xapuyeanns Yipaiun | One Health and Nutrition Problems of Ukraine (2/2021)

70

Mpu BMmicTi y nositTpi  6x10_¢ Mr/n cipkoBOAHIO
BMHUKAOTb FONIOBHUIA Binb, BiNb B 04ax, a npw KOH-
ueHTpauii 1 mr/n - cygomu, BTpata CBiJOMOCTI,
napaniy gmxaHHs Towo. CipyaHuin nua nogpasHIoe
OpraHv AMXaHHs, Cnn3oBi 000M0HKW. [paHMYHO
J0MNyCTUMa KOHLEHTpaLis — 2 Mr/M. Ky6. NoBIiTPS.

Y MeauuuHi Cipka BWKOPWUCTOBYETHCS Y BUrAALI
nikapcbknx npenapariB, aki MICTATb €feMeHTapHy
OYMLLIEHY | OCa[XEHY CipKy, sika cama no cobi B dap-
MakofIoOriYHOMY BiOHOLWIEHHI MPaKTUYHO MacuBHa.
OpHak npv B3aemMogii 3 AeSFKMMMN OpraHiyHUMKN PeYo-
BMHaMM B OpraHiaMi yTBOPIOIOTLCS CROAYKK, L0 NPOo-
ABNSAOTL HGapMakonoriyHmin edekT. 11 30BHILHbOMO
3aCTOCYBaHHS BUMYCKalOTb OYULLEHY CipKY, HaMpuUK-
nag, cipko-kapTanaHHa, nacTy CipKo-UMHKO-kapTa-
NOHHY TOWO. Lli npenapatu 3HiMatoTb CyA0MM, 3MEH-
LUYIOTb 3ananeHHs i Gifb Npu PO3TArHEHHI 3B'A30K,
apTpuTax, 6ypcuTti, Mio3uTi. CaMonikyBaHHS Meauny-
HVMMM NpenapaTtamm 6e3 KOHCyNbTaLji 3 nikapem i nia-
60pOM ONTUMaSIbHOTO [03YBaHHA HeOe3neyHe!

Xnop (nat. khlorum), Cl. XiMmiyHWA enemeHT 3
aTOMHUM HOMepoM 17 y mepioanyHin cuctemi ene-
meHTiB [. |. MeHaoeneesa. Lleit makpoenemeHT 6epe
yyacTb Y perynsuii OCMOTMYHOI pPiBHOBaru i BNaMBae
Ha 0OMiH, peryniolumn Ta NigTPUMYUYM B OpraHiami
BOJHO-CONbOBMIA BanaHc. MNpu B3aemopji 3 Kasniem i
HaTpieM 06YMOBOE HOPMAbHWIA KUCIOTHO-MTYXXHWI
6anaHc B opraHiami. Big 30 1o 60 % X10py CKOHLEHT-
POBaHO, FOMIOBHUM YMHOM, Y LUKIpi. TakoX BiH BXO-
OWTb 40 CKNagy MiKKITUHHUX PiguH, KPOBI Ta KiCTKO-
BOI TKaHVHW. B opraHiami MiCTUTbCS 40 OAHOrO Kifno-
rpama ioHi30BaHOro XJ10py Ta B €/IEMEHTAPHOMY BUT -
nsgi, B cepegHboMy, 95 r. Llein MakpoenemeHT Bxo-
OVTb 00 CKnagy COMSHOI KMCAOTK LWyHKa (OCHOBHA
CK/lafoBa LLUJTYHKOBOr0O COKY), sika 00yMOBJIOE TpaB-
neHHs ixi. MoHn xnopy HeobXxigHi Ans 340pOBOro
dYHKLIOHYBaHHS HEPBOBOI Ta M'A30BOI cUCTEM. BiH
CNpPUSIE BUBELOEHHIO i3 OpraHiamy LUMakiB, TOKCUHIB,
BYI/IEKMCNOro rady, 6epe akT1BHY y4acTb Y perynsuii
BMICTY XMpY B NeYiHLi. Xnop HeoOxiaHui ans pobotu
roJIOBHOr0 MO3Ky — 6epe y4yacTb Yy KOHTPOMi CTaHy
eputpoumTis, y dopMyBaHHi nna3mu kposi [11,12].
Xnop cnpuse 3HMLEHHIO NaTOreHHUX MiKPOOpPraHi3-
MiB, rpubiB Ta BipycCiB. |OHU Xxnopy, peryniowyn
BOOHO-CONbOBUIA OOMIH B Oprasiami, BigirpaioTb
BaXX/IMBY POJib Y MPOLLECi TPAHCMOPTY iOHiB Yepes 6io-
NoriyHi  MemOpaHn, YTBOPIOKOYN  BI0ENEKTPUYHI
noTeHuianu.

3a o0y nogmHa 3 ixeto cnoxmeae Big 5 go 10 1
X10py (KyXOHHa Cinb, Oypsiki, 3nakosi, 6000BI, 0BOMI,
dpykTn, M'aco, ainus). baraTi Ha xnop Mopenpoayk-
T, 30Kpema mopcbka puba (MoiBa, ckymopis, Xek,
kapacb, ropbyLua, TyHelb, kambana).

[oboa noTpeda NoaNHN B €IEMEHTAPHOMY XJ10Pi
ctaHoBuTb 2000 Mr, a B ioHHOMY BUrAsai npuban3sHo
215 mmonb. MakcrmanbHa 1,060Ba 403a He BCTAHOB-
neHa. Y nepepaxyHky Ha atomapHuin xiop, 300-800
Mr/000y 3a[0BONLHUTL NOTPEOY AiTE MONOALIOrO

and skin in the form of hydrogen sulphide, which gives
sweat and other secretions an unpleasant odour.

At a concentration of 6x10-6 mg/I of hydrogen sul-
phide in the air, headache, pain in the eyes occur, and
at a concentration of 1 mg/I, convulsions, loss of con-
sciousness, respiratory paralysis, and the like occur.
Sulphur dust irritates the respiratory system and
mucous membranes. The maximum permissible con-
centration is 2 mg/m?3 of air.

In medicine, sulphur is used in the form of medici-
nal preparations containing elemental purified and
precipitated sulphur, which itself is practically passive
in pharmacological terms. However, when interacting
with some organic substances in the body, com-
pounds are formed that exhibit a pharmacological
effect. For external use, purified sulphur is produced,
for example, sulphur-kartalanna paste, zinc-sulphur-
kartalonna paste, and the like. These preparations
relieve cramps, reduce inflammation and pain during
sprains, arthritis, bursitis, myositis. Self-treatment
with medications without consulting a doctor and
selecting the optimal dosage is dangerous!

Chlorine (lat. khlorum), Cl. is a chemical element
with atomic number 17 in the Periodic Table of
Elements. This macronutrient is involved in the regu-
lation of osmotic balance and affects metabolism,
regulating and maintaining the body’s water-salt bal-
ance. When interacting with potassium and sodium, it
determines the normal acid-base balance in the
body. From 30 to 60% of chlorine is concentrated
mainly in the skin. Itis also a part of intercellular fluids,
blood, and bone tissue. The body contains up to one
kilogram of ionized chlorine and in its elementary
form, on average, 95 g. This macronutrient is a part of
the hydrochloric acid of the stomach (the main com-
ponent of gastric juice), which causes digestion.
Chlorine ions are essential for the healthy functioning
of the nervous and muscular systems. It promotes the
elimination of toxins and carbon dioxide from the
body, actively participates in the regulation of fat con-
tent in the liver. Chlorine is essential for the function-
ing of the brain, it participates in the control of the
state of erythrocytes, in the formation of blood plas-
ma [11, 12]. Chlorine helps to destroy pathogenic
microorganisms, fungi, and viruses. Chlorine ions,
regulating water-salt metabolism in the body, play an
important role in the transport of ions through biolog-
ical membranes, forming bioelectric potentials.

A person consumes from 5 to 10 g of chlorine with
food per day (table salt, beets, cereals, legumes,
vegetables, fruits, meat, eggs). Seafood is rich in
chlorine, in particular sea fish (capelin, mackerel,
hake, crucian carp, pink salmon, tuna, flounder).

The daily human need for elemental chlorine is
2000 mg, and in the ionic form it is about 215 mmol.
The maximum daily dose has not been established. In



Biky y uboMy enemeHTi; 1100-2300 mr/po6y Gyne
[OCTaTHbO Ana giten nignitkosoro Biky i 2000
Mmr/ooby ans popocnux nogein. Ha metaboniam
XA0PY HEraTMBHO BMAMBAE HALMLLIOK KPEMHIO B
pauioHi. Bpak xnopy B opraHidaMi BUKINKAE COHMM-
BiCTb, CNabKiCTb M'A13iB, BTPATy aneTuTty, ocnabneHHs
nam'aTi, CyxiCTb y pOTi, TAKOX CNOCTEPIraeTbCs B1Na-
DiHHA Bonoccst Ta 3y6iB (Npu rnnbokomMy aediumnTi).

[ns 06CTeXeHOro HaceneHHs TpaauuinHum oxe-
PENOM XJI0PY € KYXOHHA Ciflb, Xap4oBi NPOAYKTW,
BOAA, MOJIOKO Ta HE3HAYHA KiNbKiCTb MOPENPOAYKTIB.
HagmipHa KinbkiCTb Xnopy B OpraHi3mi Likignmea,
OCKiNbKM CIPUSIE YTPUMAHHIO BOAM B OpraHax i TKaHu-
Hax, WO 3arpoxye NiaBULEHUM TUCKOM, BonsiMu B
rpyasix i rofoBi, CyXMM Kawfiem, AUCNENTUYHUMU
po3nagamu, pi33to B o4ax Ta C/ibo3oTeyeto. Y GinbL
TSKKMX BMNAAKax npu nepenosyBaHHi XJI0pOM MOX-
NNBUIA PO3BUTOK OGPOHXOMHEBMOHIT (CYynpoBOAXKY-
€TbCS MIABULLEHOID TEMMEPATYPOIO) | TOKCUYHUIA
HabpsIK NereHis.

MakcumManbHy BeaM4MHy O000BOro HaaXOOXKEHHS
He BCTaHOBMEHO. HaaMLWOK X10py B OpraHia3mi pigko
3yCTPIiYa€eTbCS, aaxXe BiH BMBOAUTbLCS 3 CEYEl |
noToM.

Y MeOmyHin nNpakTuui npenapatn xnopy BUKOPWU-
CTOBYIOTb 9K Ae3iH(iKytoui Ta aHTUCENTUYHi 3acobm,
30KpeMa XJI0POAKTVBHI Ta XJI0OPOBMICHI CMONYKK:

+  rinoxnopwug kanito Ta niTito;
+  XJIOpHa BOAQ;
+  XJIOPMOXiAHi i30LiaHOPOBOI KMCAOTM Ta iX COli.

B gKoCTi aHTMCENTMKIB BUKOPUCTOBYIOTb aHTUGDOP-
MiH, anopomiH b, naHTouma, xnopHe BarnHo.

Xnop y 4ictomy BUrAagi, a TakoX XNOPOBMICHI
CMOYKM TOKCWYHI 419 OpraHiaMy niognHmn!

Kanin (nat. kalium), K. XimiyHWI# enemeHT 3 atom-
HUM HOMepoM 19 y NepioanYHIA CUCTEMI eNleMEHTIB
. |. MeHgeneeBa. 9k HATpi, MarHii Ta KanbLin BiH
BiAHOCUTLCS 4,0 OCHOBHUX ENEKTPONITIB, LLLO MPUCYTHI
B OpraHiami noauHn. oro BigMiHHICTb — BiH OCHOB-
HWA BHYTPILIHBOKAITUHHWIA KaTiOH, BignoBigae 3a
BOJHUIA BanaHc B OpraHiami, NiaTpyMye OCMOTUYHUIA
TUCK, cnpuse QYHKLiOHYBaHHIO HEPBOBOI Ta cepLie-
BO-CYAMHHOI CUCTEM, BMANBAE HA KUCIOTHO-NYXXHUIA
BanaHc opraHiamy, a TakoX Bifirpae BaXJIMBY POJib B
obmiHi Byrnesogis [11,12].

HainbinbLu BaxnuBi GyHKLIT kanito B opraHiami:

*  KOHTPOMIOE PErynoBaHHS apTepianbHOro TUCKY;

*  MNigTPUMYE BOAHO-ENEKTPONITHUA Ta KUCIOTHO-
NYyXHWiA 6anaHc;

*  PErysnioe KinbKiCTb iOHIB Ta BOAY B KNITUHAX;

*  HanarogXye npoBEAEHHS iMMy/bCiB 4Yepes3 Hen-
POHU;

+  CNpuse HopManbHOMY OYHKLIOHYBaHHIO HAPOK.

Hopma kanito B cMpoBaTLi KPOBi KOAMBAETLCS Bif,
3,5 00 5,0 Mmonb/n. OgHak Npy HACTYMHUX KOHLEHT-
paLisix CnoCTepiraeTbCs:

« nerkuin aediumt — 3,5-3,0 Mmonb/7;
« nomipHui gediunt - 3,0-2,5 mmonb/n;

Opnrinanchi gocnigwenns | Original researches

terms of atomic chlorine, 300-800 mg/day will satisfy
the need for young children in this element; 1100-
2300 mg/day will be sufficient for adolescent children
and 2000 mg/day for adults. Chlorine metabolism is
adversely affected by excess silicon in the diet. Lack
of chlorine in the body causes drowsiness, muscle
weakness, loss of appetite, weakening of memory,
dry mouth, as well as hair and teeth loss is also
observed (with a deep deficiency).

For the surveyed population, the traditional sources
of chlorine are table salt, food products, water, milk,
and a small amount of seafood. Excess chlorine in the
body is harmful because it contributes to the reten-
tion of water in organs and tissues, which is fraught
with high blood pressure, pain in the chest and head,
dry cough, dyspeptic disorders, sore eyes, and
watery eyes. In more severe cases of chlorine over-
dose, it is possible to develop bronchopneumonia
(accompanied by fever) and toxic pulmonary edema.

The maximum daily consumption has not been
established. Excess chlorine in the body is rare
because it is excreted in the urine and sweat.

In medical practice, chlorine preparations are used
as disinfectants and antiseptics, in particular, such
chlorine-active and chlorine-containing compounds as
« potassium and lithium hypochlorite;

« chlorine water;
+ chlorine derivatives of cyanuric acid and their salts.

As antiseptics, Antiforminum, Chloraminum B,
Pantosept, chlorinated lime are used.

Chlorine in its pure form, as well as chlorine-con-
taining compounds, are toxic to the human body!

Potassium (lat. kalium), K. is a chemical element
with atomic number 19 in the Periodic Table of
Elements. Like sodium, magnesium, and calcium, it
belongs to the main electrolytes present in the human
body. Its difference is that it is the main intracellular
cation, which is responsible for the water balance in
the body, maintains osmotic pressure, promotes the
functioning of the nervous and cardiovascular sys-
tems, affects the acid-base balance of the body, as
well as plays an important role in the metabolism of
carbohydrates [11, 12].

The most important functions of potassium in the
body are the following
« controls the regulation of blood pressure;

+ maintains water-electrolyte and acid-base balance;
« regulates the number of ions and water in cells;

« establishes conduction of impulses through neurons;
« contributes to the normal functioning of the kidneys.

The norm of potassium in the blood serum ranges
from 3.5 to 5.0 mmol/I. However, at the following con-
centrations, it is observed
« slight deficiency — 3.5-3.0 mmol/;

« moderate deficiency - 3.0-2.5 mmol/I;
« pronounced deficiency < 2.5 mmol/I;
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BUpaxeHuin gediunt < 2,5 mmonb/n;
Nerknin Hagmwok — 5,5-5,9 mmonb/n;
NOMIpHUIA HagMWokK — 6,0-6,4 Mmmonb/n;
CUNbHWIA HAAANLWOK > 6,5 MMonb/n.

Y pasi nediumnty kanio, To6TO rinokaniemii, B opra-
HI3Mi MOXYTb BUHMKATV HACTYMHI po3nagu:
©  apuUTMIs;

rinepTeHsis;
3aMnamMOpPOYEHHS;

3aTpumKa BoAM B OpraHiami;
M'S130Bi Cna3mu;
HENepeHOCUMICTb FOKO3MK;
HEPBO3HICTb;

nosiBa HabpsIKiB Ha Horax;
cnabkicTb;

COHNMBICTb.

MprunHy aediunTy Kanito BaXKO TOYHO BCTAHOBU-
™. OpHak daxiBui BUAINSAIOTE rPpyny NPOBOKYHOHMX
YMHHWKIB, 30Kpema:

+ aHopekcia abo HegoinaHHs;
BEKI ONiKW;
BXMBAHHS BENNKOI KifIbKOCTi KaBW;
3aCTOCYBaHHS NikiB 3 rpynu AiypeTukis (Hanpuk-
nap, dypacemiay);
3aXBOPIOBAHHSA HUPOK Ta HAQHMPKOBMX 3af03
(xBopob6a ApicoHa), cMHapoM KylmHra;
nepebyBaHHS Ha JIETi 3 HU3bKMM BMICTOM Kafito;
CMoXMBaHHs 6eTa-aroHiCTUYHUX NPOTUACTMATUY-
HWX NpenaparTis;
XPOHiYHa aiapes abo GntoBoTa.

CnpusioTb 3HWXEHHIO Kanilo AiypeTukn, KodeiH,
TIOTIOHONANIHHS, HAOJMLLOK FIOKO3W, AE@IUUT MarHito.

Mpwn B3aemomii kanito 3 BitamiHom B, — nopyuuy-
€TbCSl BCMOKTYBaHHSI OCTaHHbLOM0; 3 KOKAIHOM i Mapu-
XYaHOI0 — MOXE PO3BMHYTMCS apuTmia. MigBuLLyioTb
BMICT Kanito iHribitopu AMN®, kaninsbdepiratoui, cevo-
riHHI Npenaparu.

Ha nymky daxisuiB, onTumManbHe abo MiHiManbHe
HaAXOMKEHHS Kasito 3 XEI0 4S9 340POBUX Ta XBOPUX
NIOAEN We He BM3HayeHo. B oprauiami nogmHm
MicTuTbCa npunbnusHo Big 160 go 250 r kanio
(0,22 % Big 3aranbHOro BMICTY B OpraHi3mi, 4yepes
IO Oro BiOHOCATb A0 MakpoenemeHTiB). Jobosa
notpe6a NoauHu B Kanii cTaHoBUTL 2-3 T. oro KoH-
LEHTpaLis B OpraHiami 3anexuTb Big Biky Ta cTaTi
TOANHN.

Y 2013 poui BOO3 sunyctuna pekomeHaadii, Bia-
NOBIOHO [0 SKMX LLOAEHHE CMNOXMBAHHS Kanito 340-
POBUMW NIIOABMU (3 HOPMANbHOI YHKLIEID HUPOK)
Mae CTaHOBUTMK B cepeaHboMy 3,51 r/moba. 3rigHo i3
3a3HayeHum goboea notTpeba B kanii Mmae OyTu:

« ang aiten (oo 3 pokiB) — 3 T;
ons piten (4-8 pokis) — 3,8 r;
ans giten Ta nignitkis (9-18 pokis) - 4,5T;
ans popocnux (ctapwe 18 pokis) — 4,7 T.
MakcuMmanbHO npunyctuma nobosa notpebda He
BCTaHOBJEHA.
3a pesynbTatamy Halwux OOCHILKEHb BCTAHOB/E-

« slight excess - 5.5-5.9 mmol/I;
« moderate excess - 6.0-6.4 mmol/I;
« strong excess > 6.5 mmol/I.

In the case of potassium deficiency, that is known
as hypokalaemia, the following disorders may occur
in the body

« arrhythmig;

* hypertension;

« dizziness;

« water retention in the body;

* muscle spasms;

+ glucose intolerance;

* Nervousness;

+ the appearance of edema on the legs;

« weakness;

+ sleepiness.

The cause of potassium deficiency is difficult to pin-
point. However, experts identify a group of provoking
factors, in particular the following
+ anorexia or malnutrition;

- extensive burns;

« drinking a lot of coffee;

+ use of drugs from the group of diuretics (for exam-
ple, furosemide);

+ diseases of the kidneys and adrenal glands
(Addison’s disease), Cushing’s syndrome;

- staying on a diet low in potassium;

+ consumption of beta-agonist anti-asthma drugs;

« chronic diarrhoea or vomiting.

Diuretics, caffeine, smoking, excess glucose, magne-
sium deficiency contribute to a decrease in potassium.

When potassium interacts with vitamin B,,, the
absorption of the latter is disturbed; when interacts
with cocaine and marijuana, arrhythmias can devel-
op. ACE inhibitors, potassium-sparing, diuretics
preparations increase the content of potassium.

According to experts, the optimal or minimum intake
of potassium from food for healthy and sick people
has not yet been determined. The human body con-
tains approximately 160 to 250 g of potassium (%
0.22% of the total content in the body, which is why it
is referred to as macronutrients). The daily human
need for potassium is 2-3 g. lts concentration in the
body depends on the age and sex of the person.

In 2013, the WHO issued a recommendation that
the daily potassium intake in healthy people (with nor-
mal kidney function) should be in average 3.51 g/day.
According to the above mentioned, the daily need for
potassium should be the following
- for children (under 3 years old) - 3 g;

« for children (4-8 years old) - 3.8 g;

« for children and adolescents (9-18 years old) - 4.5 g;

« for adults (over 18 years old) - 4.7 g.

+ the maximum allowable daily need has not been
established.

According to the results of our research, it was found
that the potassium content in the diet of the examined



HO, LLLO BMICT Kaslilo y paLjioHax xapyyBaHHs o6cTexe-

HWX BariTHMX XIHOK, §IKi MELUKalTb Yy €KOSIOri4HO

Hebe3neyHnx BHacnigok aeapii Ha YAEC perioHax

,cTaHoBMB 71 % Big, ¢isionoriyHmx notped. Llogo

iHLUMX BIKOBWX KaTeropii 4OpOCAOro HaceNeHHs, To

HaOXOKEHHS 3 PaLiOHOM XapyyBaHHS Kasilo y 4os0-

BikiB Oy/10 BMLLMM 32 PidionoriyHi noTpebu Ha 16 %, a

y XiHkn BigyyBanm 13 % pediunt [33, 34]. Bmict

Kanilo y xapyyBaHHi AiTeR, sKi MeLLKaloTb B eKONOoriy-

HO Hebe3neyHux perioHax YkpaiHu, 3a40BOJSIbHSB

disionoriyHi notpedbu Ha 77 % [35].

Y BEAUKMX KiIbKOCTAX Kanii 3HaxXOauTbCs B POC-
NNHHMX NpoaykTax, 0cobaMBoO B abpukocax, aBoka-
[0, aHaHacax, anenbcuHax, baHaHax, 6o6ax, 6poKo-
ni, BUHOrpaAj, ropixax, AnHi, KanycTi, KapToni, MOpK-
Bi, Mepcukax, Nomigopax, POA3VHKax, LMUTPYCOBUX,
MOJIOYHMX MPOAYKTaxX Ta NeyiHL,.

CnpusioTb 3HMXEHHIO KOHLEHTpPALLT Kanilo B opra-
Hi3Mi OiypeTunkun, KOPeiH, TIOTIOHONANIHHS, HaAANLLOK
roko3n, gediumt martio. MNpy B3aemogji kanio 3
BiTaMiHOM B;, - TMOPYLWYETLCA BCMOKTYBAHHS
OCTaHHbOr0; 3 KOKAiHOM i MapuxyaHOol — MOXe PO3-
BUHYTUCS apuTMis. MiABULLYIOTL BMICT Kanito iHribiTo-
pv AMN®, kanin3bepiratodi Ta CEYOriHHI Npenaparu.

Kpim npoaykTiB XxapyyBaHHs, y pasi roctporo gedi-
LMTY Kanilo, MOXHa 3aCTOCOBYBaTW 0i0NOM4YHO aKTUB-
Hi 106aBku, SKi, K NPaBWIO, BMMNYCKAIOTLCS Y KOM-
NeKci 3 MarHiem Ta BitfaMmiHom Bg.

[esiki opraHiyHi CNONMyKM Kanilo 3aCTOCOBYIOTb B
MeOMUMHI (Kanin aueTaT, Kanii acnopofiHaT, kanin
opoTar) i HeopraHiyHi (kanin xnopwa), Moro cofi.
OcTaHHi NigTPYMYIOTb BOAHWIA GanaHc, PerynioioTb
pO3MoAin BOAX B OpraHax Ta CMCTEMAx OpraHiamy,
BNAMBAIOTb HA OCMOTUYHMI TUCK Ta KUCAOTHO-MTYXKHY
piBHOBary, 30y4Xyl0Tb M'S30BY | HEPBOBY TKaHWHMW.

Mepen ix BXMBAHHSAM, HEOOXiZHO MPOKOHCYbTYBA-
TMcS 3 nikapem i nigibpaTv oNTUManbHWUIA BapiaHT
[,03YBaHHS.

Kanbuin (nat. calcium), Ca. XimiyHWiA enemeHT 3
atoMHMM Homepom 20 y nepioanyHin cuctemi ene-
meHTiB . |. MeHgeneesa. € He3aMiHHUM iHIpefieH-
TOM npwv GOPMYBaHHi CkeslieTa opraHiamy, 3yHiB, HIrTiB
Ta BONOCCA. KaTioH KanbLilo — BaX/IMBUIA PETYNSTOP
0OMIHHUX NPOLECIB | PYHKLI KNiTWH, 30Kpema:

+  aKTUBI3YE KasbLIEBI KaHaNW;

*  BMWCTYMNAE aHTaroHICTOM HaTpIlo;

* BXOAMTb OO0 CKnagy MOJEeKyNn-nepeHowmKkiB 1a
TPaHCNOPTEPIB MOXUBHMX PEYOBUHM B KNITUHY i3
HABKOMO KNITUHHOI PiANHN;

* € MOTYXHVMM aHTUOKCMAAHTOM Ta aHTUCTPECOPOM;

*  KOHTPOJIOE CKOPOYEHHS Ta PO3cnabneHHst M'a3iB
CKeneta;

*  MIATPUMYE TOHYC CYAMWH, akTUBI3YIOUM LiSNbHICTb
rnagKoi MyCcKynatypu OCTaHHix;

+ nokpalLlye GYHKLII0 pagy XUTTEBO BaXIMBMX dep-
MEHTIB, KOTPI Bi4NOBIAAOTb 3a 3ropTaHHA KPOBi Ta
6epyTb y4acTb B yTBOPEHHI Monekyn AT®;

+ nocnabioe aneprivyHi peakuii Wisxom nigsuLLEeH-

Opnrinanchi gocnigwenns | Original researches

pregnant women living in territories which are ecologi-

cally dangerous because of the Chernobyl accident

was 71% of the physiological needs. As for other age
categories of the adult population, the intake of potas-
sium from the diet in men was higher than physiological

needs by 16%, while women felt a 13% deficiency [33,

34]. The potassium content in the diet of children living

in ecologically dangerous regions of Ukraine satisfied

physiological needs by 77% [35].

Potassium is found in large quantities in plant
foods, especially in apricots, avocados, pineapples,
oranges, bananas, beans, broccoli, grapes, nuts,
melons, cabbage, potatoes, carrots, peaches, toma-
toes, raisins, citrus fruits, dairy products, and liver.

Diuretics, caffeine, smoking, excess glucose, mag-
nesium deficiency contribute to a decrease in the
concentration of potassium in the body. When potas-
sium interacts with vitamin B,,, the absorption of the
latter is disturbed; when interacting with cocaine and
marijuana, arrhythmias can develop. ACE inhibitors,
potassium-sparing, diuretics preparations increase
the content of potassium.

In addition to food, in case of acute potassium defi-
ciency, biologically active additives can be used,
which, as a rule, are produced in combination with
magnesium and vitamin B,

Some organic compounds of potassium are used in
medicine (potassium acetate, potassium asporoli-
nate, potassium orotate) and its inorganic (potassium
chloride) salts. The latter maintain water balance,
regulate the distribution of water in the organs and
systems of the body, affect osmotic pressure and
acid-base balance, as well as stimulate muscle and
nervous tissue.

Before using them, you need to consult a doctor
and choose the best dosage option.

Calcium (lat. calcium), Ca. is a chemical element
with atomic number 20 in the Periodic Table of
Elements. It is an irreplaceable ingredient in the for-
mation of the skeleton of the body, teeth, nails, and
hair. Calcium cation is an important regulator of
metabolic processes and cell functions in particular it
« activates calcium channels;

+ acts as a sodium antagonist;

+ is a part of the molecules of carriers and transporters
of nutrients into the cell from interstitial fluid;

* is a powerful antioxidant and antistressor;

« controls contraction and relaxation of skeletal mus-
cles;

+ maintains the tone of the vessels, stimulating the
activity of the smooth muscles of the latter;

+ improves the function of several vital enzymes
which are responsible for blood clotting and are
involved in the formation of ATP molecules;

« weakens allergic reactions by increasing the reac-
tivity (density) of blood vessels;
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HS PEAKTUBHOCTI (LLiIbHOCTI) CyauH;
CNpusie BUBEAEHHIO PSAY MEeTaniB Ta PafioHyKNiAjB.
O6MiH KanbLjlo B 300POBOMY OpraHiami 00ymoBne-
HWIN PI3NYHM HABAHTaXEHHSIM, BIKOM, CTaTTIO Ta Oro
BMICTOM Yy paLioHi xapuyBaHHs [39-42]. [lobosy notpe-
Oy KanbLLito 3aNEXHO Bif, Biky HaBeAEHO y Tabn. 5.

+ promotes the elimination of a number of metals and
radionuclides.

Calcium metabolism in a healthy body is deter-
mined by physical activity, age, gender as well as by
its content in the diet [39-42]. The daily calcium need
depending on age is given in Table 5.

Tabnuusa 5 Table 5

JAo6oBa noTpeba KanbLilo 3a5IeXXHO Bif, Biky Daily calcium need depending on age

. MoTtpeba, Need,
Bik mr/no6a Age mg/day
Litn 1-5 pokis 800-900 Children aged 1-5 years 800-900
Litn 6-7 pokis 1000-1200 Children aged 6-7 years 1000-1200
Hopocni 800 Adults 800
BariTHi XiHkun 1000 Pregnant women 1000
KiHkm, 5iKi BUrOAOBYIOTE 1500 Women who breastfeed 1500
MaTepPUHCbKMM MOJIOKOM
MakcumanbHo gonyctuma gobosa 2500 Mr Thg maxmym allowable 2500 Mr
notpeba daily need is

BCMOKTYBaHHS KanbLilo B OPraHiami fIlOAMHM
BM3HAYAETLCS iOHI3ALEID OCTAHHLOIO i 3aNEXUTb Bif,
BMICTY Y NpoAyKTax xapyyBaHHs BitamiHis A, C, D i F,
a Takox marHito, docdopy i binka. barato npoaykTis
3 BMCOKMM BMICTOM KaJlbLil0 OAHOYacHO Garati Ha
BiTamin D [43,44].

KniHiyHi 03HaKM MopyLUeHHs O0OMiHY KasbLjlo npo-
SBNSAOTHCA LUMPOKMMM CUMATOMaMM, 30Kpema.:

* BUKPUMB/EHHSM XpebTa, KICTOK HUXHIX KiHLIBOK
(O 1a X- nogjbHi Horw);
BMCOKOO NITAMBICTIO, APATIBAMBICTIO (4iTW);
rinoKasnbLIEMIEI0 HOBOHAPOOKEHNX;
3HUXEHHSAM piBHSA docdarTis, y pasi 3aXxBOpIOBaH-
HSl HUPOK;
paHHIM 00MCIHHAM Ta TbMSIHYBATICTIO BONOCCS;
TeTaHielo (NOTYXHi M'A30Bi CKOPOYEHHS), KOTPI
MOXYTb OyTU BWKJIMKAHI anepriyHol0 peakLieto,
BHACMIZOK OTPYEHHS CBUHLIEM.

KniHiYHe 3Ha4YeHHs KanbLilo NOASrae B TOMY, LLO BiH:
3aCTOCOBYETLCS MNPV MOPYLUEHHI POCTY CKeneta
niten;
3anobirae BUHMKHEHHIO OCTEOMNOPO3Y;

YTBOPIOE 3axXMCT Bif, KMCAOT LWAYHKA, AiloyYn §K

naHTouns;

NigTPMMYE PUTM CepLS Ta CKOPOYEHHS M'a3iB;

MoKpaLLye 3aCBOEHHS BiTaMiHy B ,;

noninwye pict 3y06is;

nonepemxae pak 06040BOI KMLLKWK;

npuaHayaeTbcs ocobam cTaploro Biky npwu

CXWbHOCTI A0 NEPENOMIB KiCTOK, a 4151 MOIOAMX

N0AEN — Npu cygoMax MMTKOBUX M'S13iB;

NPOTUAJE PAHHLOMY PYHYBAHHIO emMani ToLLO [24,

40, 45-48].

SHMXYIOTb 3aCBOEHHSI KasbLilo: D4-rinositamiHos,

cTpec, iMMoOGinisauis, rinoaunaHicTb LAYHKOBOMO
COKY, HaZAMLWOK MarHilo, okcanatu, ¢itati, kakao,

The absorption of calcium in the human body is
determined by the ionization of the latter and
depends on the content of vitamins A, C, D and F in
food, as well as on the content of magnesium, phos-
phorus, and protein. Many foods high in calcium are
also rich in vitamin D [43, 44].

Clinical signs of impaired calcium metabolism are man-
ifested by broad symptoms, in particular the following

curvature of the spine, bones of the lower extrem-
ities (O and X shaped legs);

high sweating, irritability (in children);
hypocalcaemia of new-borns;

+ adecrease in phosphate levels, in the case of kid-
ney disease;
early baldness and hair dullness;

+ tetany (powerful muscle contractions), which can
be caused by an allergic reaction resulting from
lead poisoning.

The clinical significance of calcium is that it

is used in violation of the growth of the skeleton of
children;

+ prevents the occurrence of osteoporosis;
forms a defence against stomach acids, acting as
an antacid;

+ maintains heart rnythm and muscle contraction;
improves the absorption of vitamin B, ,;
improves the growth of teeth;

+ prevents colon cancer;
is prescribed for older people with a tendency to
bone fractures, and for young people with cramps
of the calf muscles;
counteracts early destruction of enamel, etc. [24,
40, 45-48].

D5-hypovitaminosis, stress, immobilization, hyper-
acidity of gastric juice, excess magnesium, oxalates,




cosl, docdartu, KOPTU3OH, NPOTUCYAOMHI NpenapaTu,
ankorosb; kaea (30iNbLUYE BUAINEHHS i3 CEYELD).

CBuHeLb Ta CTPOHLI, B T.4. i pagioakTUBHUN,
NMOCWNEHO HAKOMMYYKOTbCSH NPW HECcTadi Kanblito,
MarHito i LMHKy Ta 36inbLwyioTh iX ediumnT.

CnpusioTb 3aCBOEHHIO KasbLiilo OifkoBa ixa, remo-
BE 3as1i30, Pi3Ke 3HVKEHHS MarHilo.

xepenamun kanbuijto (y mr Ha 100 r npoaykTy) €:
MOJIOYHI NPOAYKTM — LilbHe cyxe monoko (1155), cup
TBepaui (Big 880 no 1000), Monoko - v ; pubHi Npo-
nyktn — capauHn (380), kpeBeTku, kpadu (Big 90 no
100); kBacons (150); ropixn — murgans (273), dyHayK
(188); HaciHHS — KyHXyTHe (1474), coHsawHuka (367);
dpykTn, aroan — ivxup (144), xypma (127); oBoui —
3eneHuit ropoLok (89); 3eneHb — netpywka (245),
kpin (223), yacHuk (180), wnuHat (106).

3a pesynbTatammn Hawmx SOCNIOXEeHb BCTaHOBNE-
HO, LLLO BMICT KaslbLl0 Y paLioHax xapyyBaHHs 06CTe-
XEHWX BariTHNX XIHOK, SIKi MELLKaloTb Yy EKOOriYHO
HebeaneyHnx BHacnigok asapii Ha YAEC perioHax,
CTAHOBMB Yy cepeaHboMy 62 % Big disionorivyHmx
notpeb. LLlogo iHWMX kaTeropii AOpPOCNOro Hace-
NeHHs, To 3a6e3NeYeHICTb PaLLiOHIB KasbLEM Y HO/0-
BikiB cTaHOBMNA 59 %, a 'y xiHoK — 63 % Big, digiono-
riyHnx notped [33,34].

Y paujioHi aiTelt Takox 0yB Gpak KanbLiiio, He3anex-
HO Bif, MiCLI NPOXMBAHHS Ta Nepioay AOCNIAKEHHS, B
cepenHboMy AediumT LbOro HYTPIEHTY CTAHOBMB Bif,
35 10 48 % Big, disionoriyHnx Hopm [35].

TpaanuinHM oXepenoM KasbLilo 418 MiCLLEBOro
HaCeneHHs € MOJNOKO Ta MOJIOKOMPOAYKTN, Cup, Y
TOMY 4uchi i3 col, kanycTta, peabka, pina, YacHuk,
iHXMp, MUraanb, cenepa, NeTpyLuka, WNUHAT, nami-
Hapis, SE4YHNIA XOBTOK, ikpa prob.

3aniso (nart. ferrum), Fe. XiMmiyHunii enemeHT 3 aTom-
HMM HOMEPOM 26 y NepiOANYHIN CUCTEMI EIEMEHTIB
. |. Mengeneesa. BignosigHo oo knacudikadii 3aniso
BiAHOCUTBCSA A0 ECEHLLiaNIbHMX MAKPOENEMEHTIB.

3anizonediunTHi CTaHn cepen HaceNeHHs NaaHeTn
3emna 3ycTpivalTbCa AyXe 4acTo. Tomy HecTtady
3anisa crnpaBeMBo MOXHA BiIHECTU [0 HaWbinbL
nowmnpeHnx aediunTie, WO BUKINKAITb aHEMIO
[49,50,51].

AHeMiga — Lie ceplio3Huii cTaH, xBopoba, npodinak-
TUKOIO skoo nepenmaetbes BOO3. BignosigHo 4o
aHanizy pesynbTaTtiB enigemionoriyHnx cnocrepe-
XEHb, HANPWKIHLi MUHYNOrO CTOPIYYS, Y CBITi MOHa4,
3,85 Minbsipaa HaceneHHs cTpaxaae Ha 3anisogedi-
UMTHI aHeMil, Ans NiKyBaHHS SKUX BUTPAYaETLCS Hall-
Ginblue KOLUTIB, 32 BUHATKOM TyOepKy/ibo3y. Y noHas,
TPETVHM XIHOK PENPOAYKTUBHOO BiKy Ta Maimxe y 50
% OiTen neplumx PokiB XWTTS AiarHOCTYETbCS HEeOo-
kpie'a. B kpaiHax €sponn Ta CLUA nowmpeHicTb
HEA0KPIB'S cepen HOBOHAPOAKEHNX KONMBAETLCA Bif,
7 00 12 %. Y kpaiHax 3 HEPO3BUHYTOK EKOHOMIKOIO
Lel NoOKa3HMK CTaHOBUTL 56 % (BariTHi), XiHkK dep-
TUNBHOTO BiKY — 44 %, AiTW WKiNbHOro BikKy — 42 %,
cepep, LWKonapis — KoxHa gpyra autuHa [52-60].
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phytates, cocoa, soy, phosphates, cortisone, anti-
convulsants, alcohol, coffee (increases urinary
excretion) reduce calcium absorption.

Lead and strontium, including radioactive, accumu-
late intensively with a lack of calcium, magnesium and
zinc and increase their deficiency.

Protein foods, haem iron, a sharp decrease in mag-
nesium contribute to the absorption of calcium.

Sources of calcium (in mg per 100 g of product) are
the following dairy products namely whole milk pow-
der (1155), hard cheese (from 880 to 1000), milk; fish
products namely sardines (380), shrimps, crabs
(from 90 to 100); beans (150); nuts namely almonds
(273), hazelnuts (188); seeds namely sesame seeds
(1474), sunflower seeds(367); fruits, berries namely
figs (144), persimmons (127); vegetables such as
green peas (89); greens namely parsley (245), dill
(223), garlic (180), spinach (106).

According to the results of our research, it was
found that the calcium content in the diets of the
examined pregnant women living in territories which
are ecologically dangerous because of the Chernobyl
accident averaged 62% of the physiological needs.
As for other categories of the adult population, the
provision of diets with calcium in men was 59%, and
in women 63% of the physiological needs [33, 34].

There was also a lack of calcium in the diet of chil-
dren, regardless of the place of residence and the peri-
od of the study; on average, the deficiency of this nutri-
ent ranged from 35 to 48% of physiological norms [35].

The traditional source of calcium for the local popula-
tion is milk and dairy products, cheese, including soy-
beans, cabbage, radish, turnips, garlic, figs, almonds,
celery, parsley, spinach, kelp, egg yolk, fish roe.

Iron (Latin ferrum), Fe. is a chemical element with
atomic number 26 in the Periodic Table of Elements.
According to the classification, iron belongs to the
essential macronutrients.

Iron deficiency is very common among the popula-
tion of the planet Earth. Therefore, iron deficiency can
rightly be attributed to the most common deficiencies
that cause anaemia [49, 50, 51].

Anaemia is a serious condition, a disease that is
being prevented by the WHO. According to the analy-
sis of the results of epidemiological observations, at
the end of the last century, more than 3.85 billion
people in the world suffer from iron deficiency
anaemia, for the treatment of which more funds are
spent, except for tuberculosis. More than a third of
women of reproductive age and almost 50% of chil-
dren in the first years of life are diagnosed with
anaemia. In Europe and the United States, the preva-
lence of anaemia among new-borns ranges from 7 to
12%. In countries with undeveloped economies, this
indicator is 56% among pregnant women, 44%
among women of fertile age, 42% among school-age
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3ani3o i nogingeTbCa Ha remMoBe (y cknagi rema) i
HeremoBe. MixX LyiMmn popmamm € BiMIiHHOCTI (Tabn. 6).

Tabnuus 6
BigmiHHOCTI MiX remoBumM
i HeremoBuM 3ani3om
FemoBe Heremose
. 3aniso 3aniso
3anizo . -
(y noegHaHHi (ioHizo-
3 Ginkom) BaHe)
ONsl y 3BUYANHOM
Honsy Y | 10-15% | 85-90%
paujioHi
BMmicT y M'ACHUMX
y 40 % 60 %
npoaykTax
BMICT y pOCIMHHMX .
yp BiOCYTHE 100 %
npoaykTax
BcMokTyBaHIiCTb
020-30 %! 3-5%
y LLKT A
3anexHicTb 3aCBOEH-
HS BiJ, KOHTPOIOYO- .
.. MeHLUe OinbLue
ro BnanBY CAN30BOI
KNLWKIBHMKA
nocunoe
He BnavBae
o BCMOKTY-
B3aemHnin Bnnve BaHHS Ha BCMOKTY-
Ha 3aCBOEHHS 3anisa BaHHS remo-
HEreMoBoro .
) BOro 3asisa
3anisa

OcHoBHe [xepeno reMoBoro 3anisa € nNpoaykTu
TBAPUHHOIO MOXOAXEHHS. 13 SN0BUYNHN, CBUHUHN |
Mm'sica Kponvka 3acBotoeTbea Bifg, 15 0o 30 % remoBo-
ro 3anida, MeHLe — i3 Kyps4oro m'sca i nedinku (10—
20 %). binblwe BCbOro reMoBOro 3aida y TeNsTuHI,
KPOB'SIHUX KOBOAcax Ta CaSibTUCOHI.

Bararto 3anisa 3HaxoAMTbCSA B POCAMHHMX NPOAYK-
Tax, 30Kpema: KBaconi, BIBCAHIM Ta rpeyaHin kawax,
neTpyLLi, GinokayaHHil KanycTi, CylueHnx GpykTax,
kakao, cesami Ta rpubax. OpgHak Take 3ani3o
3aCBOIETLCH NMPU BUCOKOMY BMICTI Y pPaLiOHi ackop-
BiHOBOI KUCOTW.

B opraHi3ami 300poBoi NoANHN MiCTUTbCS NPUBIN3-
HO 4 - 5 r 3aranbHoro 3anisa. Bugingiots Tpy "geno”
remMoBOro 3ani3a, 30kpema:

+ 0o 60 % Big BMICTY reMOBOro 3asi3a B OpraHi3mi
npvnanae Ha remMorno0iH LIMPKY/OIUYMX epuTpo-
LNTIB;

© Y KNITMHAX M'a3iB (Y MEHLLUIN KiIbKOCTi) MICTUTLCS
TakoX 3ai3o y Burasai MiornobiHy. B neviHui Ta
CenesiHuj 3HaxoOomuTbCs HalbiNnbl UiHHE Ans
opraHiamy remoBe 3ani3o (B epuTpoumTax, Lo
3pyAHYBaNnChb);

*  OKpiM 3a3Ha4yeHoro, B OPraHi3ami € BiAHOCHO
noCTiiHe AEeno0 reMOoBOro 3aisa, Lo MiCTUTLCS Y
depuTunHi (Monekynu 6inka, KOTpi 3B'A3y0Tb 3ai-
30 NpW NOro HaZNMLLKY B OpraHiamMi Ta 3a Heooxia-
HOCTI BiZ4al0Tb MOro TKaHMHaM).

emoBe 3aN1i30 BUKOHYE BaXJIMBY YHKLLiO — NocTa-
4ae KNiTMHaM OpraHiaMy KUCeHb i 3a01pae y HKx Byr-

children, i.e. among schoolchildren every second
child is diagnosed with anaemia [52-60].

Iron in food is divided into haem (as part of haem)
and non-haem. There are differences between these

forms (Table 6).

Table 6

Differences between haem and non-haem iron

Haem iron

. Non-haem

(combined .

Iron . iron
with (ionized)
protein)

Share in regular diet 10-15% 85-90 %
Content in meat 40 % 60 %
products
Content in plant absent 100 %
products
Absorption in the gas- up to 3.5 %
trointestinal tract 20-30 %! °
The dependence of
assimilation on the
controlling influence more less
of the intestinal
mucosa

enhances does not
Mutual influence on | absorption of affect the
the absorption of iron | non-haem | absorption of

iron haem iron

The main source of haem iron is animal products.
From beef, pork, and rabbit meat, from 15 to 30% of
haem iron is absorbed, less from chicken and liver
(10-20%). Most of all haem iron is found in veal, blood
sausages and brawn.

A lot of iron is found in plant foods, in particular in
beans, oat and buckwheat porridge, parsley, cab-
bage, dried fruits, cocoa, sesame, and mushrooms.
However, such iron is absorbed when the diet con-
tains high levels of ascorbic acid.

The body of a healthy person contains about 4-5 g
of total iron. There are three “depots” of haem iron, in
particular
« up to 60% of the content of haem iron in the body

falls on the haemoglobin of circulating erythro-
cytes;

+ in muscle cells (in smaller amounts) iron is con-
tained in the form of myoglobin. The liver and
spleen contain the most valuable haem iron for
the body (in erythrocytes that have collapsed)

+ in addition to the above, the body has a relatively
constant depot of haem iron contained in ferritin
(protein molecules that bind iron in its excess in
the body and, if necessary, give it to tissues).

Haem iron performs an important function i.e. it
supplies oxygen to the cells of the body and takes
carbon dioxide from them. Iron contained in respira-



NeKMCAnin rad. 3aniso, WO MICTUTLCS B AMXanbHUX
nirMeHTax, remorno06iHi Ta mMetTremornobiHi, okpim
OvxanbHoI GYHKLIT, CTUMYNOE POOOTY KPOBOTBOPHMX
opraHiB. BoHO Takox BxoamTb [0 cknaay Oinkis, dep-
MEHTIB Ta KOHTPO/OE OOMIH XONECTEPUHY, BUKOHYE
POJib ETOKCUKAHTY B MEYiHLj NPY YTBOPEHHI BiIbHUX
pagukanis, 6epe yy4acTb y cuHTesi JHK, BnivBae Ha
SKICTb IMYHHOI BIZAMOBIAI MPW iHDEKLNHMX Ta BIPYCHMX
YPaxXeHHsIX OpraHiamy, Bifirpae BaxumBy QYHKLjO B
OKMCAIOBASIbHO-BIAHOBIOBANbHMX PEAKLLISIX Ta EHEP-
reTmyHomy OOMiHI KniTWH. 3anizo 6epe yyacTb y
noBOynoBi Cnoay4HOi TkaHWHW. Mpu HeakTuBHIA dasi
peBMAaTN3MY KOHLLEHTPALIS 3anida HE3HAYHO 3POCTaE
abo 3HaxoaMTbCs B Mexax HopMu. Konm X aecTpyk-
i CMOMy4yHOI TKaHWHW 3aMiHIOE i opraHisadieto (y
NPOLECI aHTMPEBMATNYHOI B NPOAYKTMBHIN dasi pes-
MaTun3My), TO 3aJ1i30 BiNiblLie BUTPAYAETLCS Ha AiNAHLL
3MiHEHOI CMONYYHOI TKAHWHMW.

digionoriyHa HopMa HaXOIXKEHHS 3ani3a 3 xapyo-
BMMM NPOAYKTaMu Ans AOPOCAOI NIOANHN CTAHOBUTb
15 Mr Ha poOy. BBaxaeTbes, WO Ha remoBy GopmMy
npunagae 40 % 3anisa NpoAyKTiB TBAPUHHOIO MOXOA-
XEHHSI. Y 340POBUX NIOLEN PiBEHb MOr0 3aCBOEHHS
konueaeTbecs B 1 % npu pocnuHHin gieti Ta go 10-
25 % npw BXMBaHHI TBAPUHHNX NPOAYKTiB [60].

PaLioHun, o mMicTaTh 4OCTaTHLO ab0 iHOA HaaANMLL-
KOBY KiflbKiCTb 3ani3a, He 3aBXAM MOXYTb MOBHICTIO
3a/10BOJIbHSATU NMOTPEeOY B LIbOMY iHFPEAJEHTI 300P0-
BMx ntogen. Cknapg, pauioHis Biirpae BaxavBy posb Yy
po3BUTKY 3anizonediunTHy. YacToTa BuNaakis 3ani-
304ediUMTHOI aHEMIil MOXe NiABuMLLYBaTUChL Cepeq,
noaelt 3 HopManbHUM a0 HaAIMLLKOBMM CMOXMBAH-
HAM 3ani3a Npu BXMBAHHI iXi 3 BUCOKMM BMICTOM
NPOAYKTIB POCANHHOIO NMOXOOXKEHHS.

MoTpiBHO 3HATK, WO OCHOBHE OXEpeno Haaxomd-
XXEHHS1 FEMOBOr0 3anida Ao OpraHidamy JloavHN — Le
Xap4oBi NPOAYKTU TBAPUHHOIO MOXOMXKEHHS. B poc-
JIMHHUX NPOAYKTaxX 3ani30 MICTUTLCS Y BUMNSAI KOM-
NAEKCIB 3 OPraHiYHUMM KMCnoTamu, ByraeBogamum ta
POC/IMHHUMK Binkamu, TOMY B OpraHiami nioamHu
MOraHo 3aCBOIOETLCS. 3 TBAPUHHOI IXi 3a1i30 Y BUT-
napi remornoBiHy, MiornoGiHy, GepuTnHy Ta remocu-
OEPUHY NEYiHKM Ta CENESiHKN 3aCBOIOETHCS KpaLLE.

XapakTepHo, L0 XIHO4YUIA OpraHi3m 3acBOIOE 3ai-
30 B 4 pasu Kpaule, Hix 4onoBiku. Opraniam aiten
nepLoro poky xutra Bcmoktye 70 % 3anisa, wo
Hagjnwno o opraniamy. Y aiten oo 10 pokis = 10 %,
a 'y gopocnux — o 3 % BignosigHo. Hanripwe BoHO
3aCBOIETLCH Y NOAEN CTAPLLIOro Ta NOXMAOro BiKY.

[HrpemieHT i CYTTEBO BNIMBAIOTb HA 3aCBOEHHS
3anisa i3 pauioHy XxapyyBaHH§l NOAMHW. BCMOKTY-
BaHHIO 3ani3a CnpusioThb:

+  KanbHili, ackopbiHOBa KMCNOTa, COMsHA KUCOTa,
AMIHOKMCNOTY LUUCTEIH Ta METIOHIH;
HasiBHICTb B 0BOYEBOMY PaLLiOHi Xap4yBaHHS M'aca
(50 rpamiB cnpusie BCMOKTYBaHHIO 3asi3a 3po-
cTae BABiui), prdu (100 rpamis pubu cnpusie 3po-
CTaHHIO 3aCBOEHHS 3ani3a BTPUYI) Ta GPYyKTiB 3
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tory pigments, haemoglobin, and methaemoglobin,
in addition to the respiratory function, it stimulates the
work of the hematopoietic organs. It is also a part of
proteins and enzymes. It controls cholesterol metab-
olism, plays the role of a detoxifier in the liver during
the formation of free radicals, participates in DNA
synthesis, affects the quality of the immune response
in infectious and viral lesions of the body, plays an
important function in redox reactions and energy cell
exchange. Iron is involved in the construction of con-
nective tissue. With the inactive phase of rheumatism,
the concentration of iron increases slightly or is within
normal limits. When the destruction of connective tis-
sue replaces it with an organization (in the process of
antirheumatic in the productive phase of rheuma-
tism), then more iron is spent in the area of altered
connective tissue.

The physiological norm of iron intake from food for
an adult is 15 mg per day. It is believed that the haem
form accounts for 40% of the iron of animal products.
In healthy people, the level of its assimilation ranges
from 1% with a plant diet and up to 10-25% with the
use of animal products [60].

Diets containing sufficient or sometimes excess
iron may not always fully meet the need for this ingre-
dient in healthy people. Diet composition plays an
important role in the development of iron deficiency.
The incidence of iron deficiency anaemia may
increase among people with normal or excessive iron
intake when eating foods high in plant products.

You need to know that the main source of haem iron
in the human body is food products of animal origin.
In plant products, iron is contained in the form of
complexes with organic acids, carbohydrates, and
plant proteins, therefore it is poorly absorbed in the
human body. From animal food, iron in the form of
haemoglobin, myoglobin, ferritin and hemosiderin of
the liver and spleen is better absorbed.

It is characteristic that the female body absorbs
iron 4 times better than the male. The body of chil-
dren of the first year of life absorbs 70% of the iron
that has entered the body. In children under 10 years
olditis 10%, and in adults it is up to 3%, respectively.
It is absorbed worse by older and elderly people.

Food ingredients significantly affect the absorption
of iron from the human diet. Iron absorption is facili-
tated by
« calcium, ascorbic acid, hydrochloric acid, amino

acids cysteine and methionine;

the presence of meat (50 grams of meat con-
tributes to the growth of iron absorption by half),
fish (100 grams of fish promotes a threefold
increase in the absorption of iron) and fruits with a
high content of vitamin C (absorption increases 5
times) in the vegetable diet.

Iron absorption is impeded because of the following
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BE/IMKMM BMICTOM BiTaMiHy C (3p0oCTa€e BCMOKTY-
BaHHS B 5 pasiB).

YCcKnagHoI0Tb BCMOKTYBaHHS 3anisa:
docdhop, PiTKH, TPbOXBANEHTHE 3aNi30, NOHMXE-
Ha KUCNOTHICTb LLUYHKA,;
npv BXMBaHHI Yalo 3ani3o 3/1akoBMX, M'Aca Ta i3
3MillaHMX pPaLjioHiB BCMOKTYETbCSI Habararto
ripwe 4Yepes 6GAOKYBaHHS MIKPOENEMEHTY TaHi-
HOM, LLIO MICTUTbLCS B Yai, yTBOPIOIOYN HEPO3UUHHI
KOMMNEKCH 3ani30-TaHiH.

3BuyaliHMIA paLioH MicTUTb NprMban3Ho 18 Mmr 3ani-
3a, 0gHaK BCMOKTyeTbCs nmwe  1-1,5 mr. MNpu gedi-
uMTI 3ani3a B opraHiami ancopbuis 3poctae no 2,3—
3,0 mr, ogHak He GinbLue! 3anizo M'aca 3aCBOIOETLCA
Ha 40-50 %, a pnubun nuwe Ha 10 %. HalibinbLu nerko
BCMOKTYETbCS 3ai30, WO MICTUTBCH Y MNeYiHui.
3aCBOEHHS 3ani3a i3 pauioHy He 3anexXuTb Bif MOro
BMICTY B OKPEMMX XapyOBMX MNPOAYKTaxX POCANHHOIO
MOXOOXKEHHS.

BTtpaTu 3aniza opraHiamMom Bif0OyBatTbCA PiISHUMU
wnsixamu. 13 ceveto BuBoamTbCS nnwe o 1 % nobo-
BOI NOTPEOU. Y TOHKOMY KMLLKIBHUKY, A€ BigOyBaeTb-
€ iHTEHCUBHMIA OOMIH KNiTUHHOrO (oHAy 3anisa,
yepes BENNKY MOBEPXHIO opraHy BTpavaeTbes 4o 90
% B, NOro BMICTY B OpraHiami (4o 5 % 3 Biamepnmm
eniteniem Ta Ao 85 % B KanoBUMKM Macamu).

PiBeHb 3aniza B opraHiami ntloguHN He NOCTINHWIA.
3pyiiHyBaBLWMCH Y MEYiHLi Ta cenesiHui (MpubansHo
25 mr Ha po6y) no 90 %, 3HOBY MOrAMHAETLCS Ta
BMKOPUCTOBYETLCS MOBTOPHO 4151 YTBOPEHHS €puT-
pouunTiB.

O3Haky nopylueHHs 0OMiHy 3ani3a xapaktepu-
3YI0TbCS HACTYNHUMK CUMNTOMaMW:

+  aHemis (HeJoKpiB'a);
nedopmMoBaHe XxapyyBaHHS (ZIETW, BXMBAHHS
Kpenau, nicky, rVHU TOLWO);
LUBMAKA CTOMJTIOBaHICTb;
HM3bKa 34ATHICTb [0 HABYAHHS;
MEpP3/SKYBaTICTb (YEPE3 3HUXKEHHS TEMMEepaTypu
Tina);
3HUXXEHHS Bi3MYHOI Ta PO3YMOBOI NPaLEe3aaTHOCTI;
NOHMXEHHS OYHKLLT LLIMTONOAIGHOT 3a103u;
aedopmauis HirTis;
3MiHEHHSI MOBEPXHi f3MKa Ta NOPYLUEHHS CMaKo-
BVX Big4yTTiB;
nigBuLLIEHa ApaTiBAMBICTb, NIAKCUBICTL, 6ONi Npu
MeHCTpyaLLl.

HarnvacTiwe gediunT 3anisa cnoctepiraeTbCs: Npu
He30anaHCoOBaHOMY XapyyBaHHi (HaoaMwok 6opoLu-
HSHWX NPOAYKTIB Y PALiOHi); Y HEAOHOLIEHWX JiTel; ¥
XIHOK hepTUABHOrO BIKY; Y AITEN, KOTPI 3HAX0AATbCS
Ha LUTYYHOMY BWUIOLOBYBAHHI; Yy AiTE€N NigfiTKOBOro
BiKY; Y NIIOZEeV NOXMNIOro BiKY; Y XBOPUX, KOTPI MatOThb
XPOHIYHI KPOBOTEYI (Hanpukiag, WAyHKOBO-KNLLKOBI
TOLLLO);MIPW 3aTSHKHUX YN PSICHMX MICHYHUX TOLLLO.

3ani30 i Migb NPOSBAKIOTb CUHEPTIYHY Ail0.

B opraHiami naujeHTiB, KOTPi CTpaxaalTb Ha XPo-
Hi4HY HMPKOBY HEOOCTATHICTb Ta PEBMATUYHMWIA apT-

phosphorus, phytin, ferric iron, reduced stomach
acidity;

+ when drinking tea, iron from cereals, meat and
from mixed rations is absorbed much worse, due
to the blocking of a trace element by tannin con-
tained in tea and due to the formation of insoluble
iron-tannin complexes.

Atypical diet contains about 18 mg of iron, but only
1-1.5 mg is absorbed. With iron deficiency in the
body, adsorption increases to 2.3-3.0 mg, but not
more! Iron from meat is absorbed by 40-50%, and
from fish only by 10%. The most easily absorbed iron
is found in the liver. The absorption of iron from the
diet does not depend on its content in certain foods of
plant origin.

Iron loss by the body occurs in different ways. Up to
1% of the daily need is excreted in the urine. In the
small intestine, where there is an intensive exchange
of the cellular stock of iron, up to 90% of its content in
the body is lost through the large surface of the organ
(up to 5% with dead epithelium and up to 85% with
faeces).

The level of iron in the human body is not constant.
After being destroyed in the liver and spleen (about
25 mg per day) up to 90% is reabsorbed and reused
for the formation of red blood cells.

Signs of iron metabolism disorders are character-
ized by the following symptoms
+ anaemia;

deformed nutrition (diet, the use of chalk, sand,
clay, etc.);

fast fatiguability;

low learning ability;

chilliness (due to a decrease in body tempera-
ture);

decrease in physical and mental performance;
decreased function of the thyroid gland;
deformation of nails;

a change in the surface of the tongue and a viola-
tion of taste;

+ increased irritability, tearfulness, pain during
menstruation.

Most often, iron deficiency is observed with an
unbalanced diet (excess flour products in the diet); in
premature babies; in women of fertile age; in children
who are bottle-fed; in adolescent children; in the
elderly; in patients with chronic bleeding (for exam-
ple, gastrointestinal, etc.); with prolonged or heavy
menstruations, and the like.

Iron and copper are synergistic.

In the body of patients with chronic renal failure and
rheumatoid arthritis, iron can accumulate in danger-
ous amounts. Long-term consumption of significant



puT, 3ai30 MOXe HaKOMMYyBaTUCb Y HeEBEe3neyHnxX
KinbkocTax. TpuBane BXMBAHHA 3HAYHOI KiIbKOCTI
NPOAYKTIB i3 BUCOKMM BMICTOM 3anida MOXe Npu3Be-
CcTM 0o OpOoH30BOI XBOPOOW, AiabeTy, ypaxeHHs
MeyiHkK, iMnoTeHUii Ta Npobnem i3 cepuem. PaHHi
03HakM nepepo3yBaHHa 3ani3a: giapes i3 Kpos'lo,
cunbHa HypoTa, GnoBaHHS KpoB'to, OGinb y XMBOTI.
Mi3Hi 03HaKkM — cnabkicTb, konanc, GigicTb LWKIPAHNX
NMOKPOBIB, CWHIOLWHICTb ry0, HIrTiB, NMOBEpPXHEBE
OVXaHHs, cnabke cepuedbutts Towo. Hagnuwok
3aisa B OpraHiami NpM3BoanTb 40 PU3NKY PAKOBMX
3axBOPIOBaAHb Ta iLLEMiYHOT XBOPOOYU cepLs.

3a fjaHMMKM Hawmnx SOCNigKeHb BCTAHOBMEHO, WO
BMICT 3aranbHOro 3anisa y pauioHax xapyyBaHHS
BariTHMX XIHOK CTAHOBWB B cepefHboMy 85 % Bif
disionoriyHnx notpeb. LLogo iHWMX KaTeropii
[OPOCNOro HaceNeHHs, cnocTepirascs npodiunt
LbOro HyTpieHTy. Tak, pauioHn YOMOBIKIB NEPEBULLY-
Banm QisionoriyHy noTpedy B cepefHboMy Ha 18 %, a
XiHOK — Ha 13 % [33,34]. PauioHn giten Takox BMiLLy-
Banu B cepenHboMy Ha 11 % Ginblue Bin disionoriy-
HMX HOpMm [35].

BucHoBku

1. MakpoenemMeHTm — Lie He3aMiHHI iIHFpeaieHTI ixi,
AKi perynotoTb BioXiMiYHI Ta NIacTUYHI NpoLecK, 3a
PaxyHOK SIKUX aKTUBI3YOTbCS 0OMIHHI, @ TakoX pep-
MEHTaTUBHI peakdil, L0 HaaxoaaTb 3 PaLioOHOM Xap-
YyyBaHHS A0 /IIOACLKOro opraHiaMmy. HaceneHHs, sike
MeLUKae Ha pafioakTMBHO 3abpyAHEeHMX BHACHIAOK
aBapii Ha YAEC TepuTopiax, He OAepXye BiANOBIAHY
KifIbKICTb MaKpOENEMEHTIB, L0 He Bignosigae isio-
noriyHum noTpedam.

2. MakpoeneMeHTH!, K YUHHUKM BNAKBY Ha Binko-
BWI, BYFNEBOAHUN, XUPOBUI, @ TakoX BOAHO-COJIb-
0BUIA 0OMIHN, € PErYNSTOPaMUN KUCIOTHO-YXHOI PiB-
HOBarum Ta CnpusIOTb Nepeaadi HePBOBUX IMMYNLCIB. Y
paLioHax OOCTEXEHOro HaCesieHHs! iXHS KiNbKiCTb
6yna HeQOCTaTHLOIO | BUK/IMKANA NopyLleHHs ¢isio-
NOFiYHNX NPOLECIB.

3. BcTaHoBnEHO, L0 pauioHn xapyyBaHHS 0b6cTe-
XEHOro HaceneHHs1 po3banaHcoBaHi: AediunT Kasb-
uito (Ca) Ta marnito (Mg), HagMipHE HaAXOOXEHHS
docodopy (P), nopyLieHe chiBBigHOLWEHHS MK UMM
eneMeHTamMmn, Moxe OyTM MPUYMHOK 3POCTaHHS
PiBHS afiMEeHTapHMX Ta aniMEHTApHO 3aneXHUX
3axBOPIOBaHb, @ TAKOX CIPUSATA IXHiln XpOHi3aul.

4. XapyyBaHHSI HACENEHHS, IKE MELLKAE HA TEPUTO-
pisix, WO nocTpaxganu BHacnigok asapii Ha YAEC,
notpebye Kopekuii BignoBigHO [0 @i3ionoriyHux
noTpeb, BpaxoByloun pekomengauii BOO3, wo €
HeoOXiZHMM ong onTumisauii 0OMiHy 3anexHo Bif
BiKy, CcTaTi, Macu Tina, @i3M4HOro i NCMXONOri4HOro
HaBaHTAXEHHS Ta CNPUSTU HIBENIOBAHHIO HEFATUBHOI
nii Ha opraHiaM YMHHKKIB BioNoriyHOol, XiMiyHOI, a
TakoX Gi3nyHOI Nppoan, NepLl 3a BCeE, iOHI3Y040ro
BMMPOMIHIOBaHHS.
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amounts of foods high in iron can lead to bronze dis-
ease, diabetes, liver damage, impotence, and heart
problems. Early signs of iron overdose are the follow-
ing bloody diarrhoea, severe nausea, vomiting of
blood, abdominal pain. Late signs are weakness, col-
lapse, pallor of the skin, blueness of the lips, nails,
shallow breathing, weak heartbeat, and the like.
Excess iron in the body puts you at risk of cancer and
coronary heart disease.

According to our research, it was found that the
content of total iron in the diets of pregnant women
averaged 85% of the physiological needs. As for
other categories of the adult population, there was a
surplus of this nutrient. Thus, the diets of men
exceeded the physiological need by an average of
18%, and of women by 13% [33, 34]. Children’s diets
also contained, on average, 11% more than physio-
logical norms [35].

Conclusions

1. Macronutrients are irreplaceable food ingredi-
ents that regulate biochemical and plastic processes,
due to which metabolic and enzymatic reactions are
activated, and which enter the human body with the
diet. The population that lives in the territories
radioactively contaminated because of the Chernobyl
accident does not receive the appropriate quantity of
macronutrients, that does not correspond to physio-
logical needs.

2. Macronutrients, as factors influencing protein,
carbohydrate, fat, and water-salt metabolism, are
regulators of acid-base balance and contribute to the
transmission of nerve impulses. In the diets of the
surveyed population, their amount was insufficient
and caused disturbances in physiological processes.

3. It was found that the diets of the surveyed popu-
lation are unbalanced namely deficiency of calcium
(Ca) and magnesium (Mg), excess intake of phos-
phorus (P), the ratio between these elements is vio-
lated, which can cause an increase in the level of ali-
mentary and alimentary-dependent diseases, as well
as contribute to their chronicity.

4. Nutrition of the population living in the territories
contaminated because of the Chernobyl accident
requires correction in accordance with physiological
needs, considering WHO recommendations, that is
necessary to optimize metabolism depending on age,
gender, body weight, physical and psychological
stress and will contribute to levelling the negative
impact of the factors of biological, chemical, and
physical nature, primarily of ionizing radiation, on the
body.
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