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MIHEPAJII3AIIS IIMTHAX BOJI IK TOKA3HUK IX AKOCTI
TA ®AKTOP BIIVIUBY HA 3/10POB'SI HACEJIEHHSA

Mera. Oninka MiHepai3amnii MUTHAX BOA K ITOKa3HUKA iX SKOCTI Ta MOXKJIMBOTO BIUIMBY Ha CTaH 3I0POB’S
HaceJleHHs ypOaHi3oBaHUX TepuTopid Ykpainun. Meroau. O1iHKa CTYIEHIO MiHepaii3anii MUTHUX BOJ 0a3yeThb-
cs Ha JOCTDKEHHAX Oprafizamiid, mo 3a0e3ledyloTh BOJOIOCTadaHHS OKpPEeMHX YpOaHi30BaHMX TEPHTOPIH
VYxpainu. PesyabraTu. Hajana ominka MiHepatizalii HUTHUX BOJ i3 MOBEPXHEBUX Ta IiJ3€MHUX JKEPEIN BOJO-
NOCTayaHHs SIK MOKa3HMKA IX SKOCTI i MOXJIMBOTO BIUIMBY Ha 3J0POB’Sl HACEJCHHS OKpeMHUX ypOaHi30BaHHX
Teputopiit Ykpainu. BucHoBKH. [IJ11 MUTHUX BOJ XapaKTEPHI BiIXUJICHHS BiJ Iiala3oHy ONTUMAIbHUX 3HAUYCHB
MiHepai3amnii Ta HITNX MOKa3HHUKIB (i310J0TiYHOI MOBHOIIHHOCTI MiHEpPaJbHOTO CKIany. Bin3HadaeTbes 3B'S-
30K MDXK CTyreHeM MiHepaii3auii (30aJJaHCOBaHICTIO MIHEPaNbHOTO CKJIaay) MUTHHUX BOJ 1 CTAHOM 3JI0POB’S
HACEJICHHSL.

KirouoBi ciioBa: MiHepaizailis, ONTUMaJIbHUAN BMICT, 310POB’ sl HACCICHHS
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MINERALIZATION OF DRINKING WATER AS INDICATOR OF WATER QUALITY AND
FACTOR OF THE INFLUENCE TO THE HUMAN HEALTH

Purpose. The hygienic aspect of drinking water safety and quality can be defined by the indices of epidem-
ic safety, sanitary, chemical and radiation indices, as well as the optimal content of mineral substances, i.e. a
mineral composition adequate to the physiological need of a human body: total hardness, total alkalinity, the
content of iodine, potassium, calcium, magnesium, sodium, fluorine and solid residual (mineralization) Assess-
ment of drinking water mineralization as indicator of water quality. Possible impact of mineralization level to the
health of population in urbanized territories of Ukraine. Methods. Assessment of drinking water mineralization
level is based on water supply organizations providing the investigations in the different urbanized territories of
Ukraine. Results. The estimation of drinking water mineralization from surface and underground sources for
water supply of local urbanized territories of Ukraine had been done. Also the analysis of water quality indicator
in this content and possible influence on human health had been presented. Conclusions. Fluctuations of miner-
alization and indicators of the physiological usefulness of the mineral composition compared with the range of
optimum had been marked as a distinguishing. After clearing underground waters in pumped-out complexes,
their mineralization is usually reduced to an optimal value, but also significantly reduces the concentration of
calcium, magnesium and other essential elements. Numerous literary indications indicate a connection between
the level of mineralization (composition) of drinking water and the state of health of the population. There is a
correlation between the level of mineralization (balance of mineral composition) of drinking water and human
health. Long-term consumption of drinking water with an imbalance of essential mineral components can be one
of the negative impacts on public health.
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Ooecckutl 20cy0apcmaenHbvlll IKOA0SUYECKULl YHUGepCUmem

MUHEPAJIM3ALUA NUTBEBBIX BOJ KAK INOKA3ATEJIb UX KAYECTBA U ®AKTOP
BJIMAHUNS HA 3JIOPOBBE HACEJIEHUSA

Heab. OueHka MUHEpaau3alUd MUTHEBBIX BOJ KaK IOKa3aTesisd UX KayecTBa M BO3MOXKHOIO BIIMSIHUSL Ha
COCTOSIHHE 3]I0OPOBBE HAceIeHUs ypOaHN3UPOBAaHHBIX TeppuTopuid Ykpanasl. Metoabl. OieHKa CTeTIeHH MUHE-
paiM3aly NMUTHEBBIX BOA OasvpyeTcs Ha MCCIEAOBAHUSAX OpPTaHM3allMi, 00eCHeYMBAIONINX BOJOCHAOKEHHE
OTIIEBHBIX YpOAHU3UPOBAHHBIX TeppUTOpUid YKpanHbl. Pe3yabrarhl. Jlana olleHka MUHEpATH3AIMH TUTHEBBIX
U3 MOBEPXHOCTHBIX M IOA3EMHBIX MCTOYHUKOB BOJOCHAOXEHMs KakK ITOKa3aTelisl MX KadecTBa M BO3MOXHOTO
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BITUSTHUS Ha 3/I0POBBE HACEJICHUS OTACIHHBIX yPOAHU3UPOBAHHBIX TEPPUTOPUH YKpauHbl. BeIBoAbI. [[i1st TUTH-

€BbIX BOJI XapaKTPOHBI OTKJIOHEHHUS OT JAMara3oHa ONTUMAaJbHBIX 3HAUCHUH MUHEpaIu3aluu U JPYrux Mokasza-

Tenel GU3MOIOTHIECKOM IMOTHOEHHOCTH MHUHEPAIFHOTO cocTaBa. OTMEYaeTcsl CBA3b MEXKIY CTEIICHBIO MUHE-

panu3anuu (cOaIaHCHPOBAHHOCTHIO MIUHEPAIBHOTO COCTAaBAa) MUTHEBBIX BOJ U COCTOSTHUEM 3JI0POBbsI HACCICHUSI.
KioueBble c10Ba: MUHEpaIH3aNys, ONTHMAIBHOE COJIEpKAHNE, 3I0POBhE HACEICHUS

OpnHuM i3 BaXXIIMBUX TOKAa3HUKIB (i3io-
JIOTIYHOI MMOBHOIIIHHOCTI MiHEPAJILHOTO CKJIATy
(@IIMC) nuTHOI BOAW € BeTHMYMHA 11 MiHEepaTi-
3arii, TOOTO 3arajgbHOrO BMICTY MiHEpaJbHUX
PCUOBHH, SIKa BHPAKAETHCS Y BHIIAAI CYMH
10HIB, BCIX MiHEpPAJILHUX KOMITOHEHTIB a0o
CYXOro 3aJUIIKY (KUTBKICTh OPTaHIYHUX pedo-
BUH y CyXOMY 3aJIMILIKy 3BHYaiiHO He Oinbliie
10%, ToMy 1iel MOKAa3HUK XapaKTepU3ye 3ara-
JIbHY MiHEpaTi3allifo MUTHUX BOJ).

Cnin 3a3Haunty, mo BceecBiTHS opraHi-
3aiisi  oxoponu 3mopoB’s  (World Health
Organization — WHO) pekoMmeHIye 3HAYCHHS
3araibHOi MiHepamizamii (CyXoro 3allUIIKy) —
1000 MI“/I[Ms, ATEHTCTBO 3 OXOPOHH HaBKOIHU-
maboro  cepeposuma CIHIA  (Environmental
Protection Agency — EPA) — 500 mr/mm’, Tnpe-
ktuBa €C mpo mutHy Boay (Drinking Water
Directive) 80/778/EC (yxBaneHa €Bporeiich-
koo Pamoro 15.07.1980 p.) — 500 mr/mm’.
HCanlliH 2.2.4-171-10 [1] BenuumHa CyXOro
3AUIIKY, SIK CaHITApPHO-XIMIYHOTO MOKa3HHKa
ckmamae: < 1000 (1500) mr/am® (Boma BomoI-
pOBiZHA, BONA 3 KOJOMAA3IB Ta KalTaXiB pKe-

Bcmyn

pen); < 1000 mr/am° (Boma dacoBaHa, 3 MyHK-
TiB po3nuBYy Ta OtoBeTiB). Sk nmokaznuk GIIMC
MMMTHOI BOJH, 1110 BH3HAYA€ aJ€KBATHICTH MiHe-
padmizanii GionoriuauM (PizionoriyHuM) morpe-
Oam opraniamy, y [1] onTuManbHi 3HauYCHHS
CYXOTo 3aJIMIIKy BW3HadeHi B fmiamazoni 200 -
500 Mr/z[M3. Y JACTY 7525:2014 [2] naBeneHi
HOPMAaTHBHI 3HAYEHHS AJISI CyXOro 3aJIMIIKY —
1000 (1500) Mr/,z[M3, SIKI BiZIPI3HSAIOTBCS BiTT
ONTHUMAIPHAX 3HAYCHb AHAJIOTIYHUX IOKA3HH-
kiB y [1]. OTxe, € 03HAKH CXOXKOCTI 1 BiIMIHHO-
CTi IIOJI0 ONTUMAJILHUX 3HAUCHb MiHepati3aii
(cyxoro 3aJHIIKy) THTHUX BOJ SIK Y AEPIKaBHUX
craHmaprax YKpaiHM TaK 1 y MIDKHapOIHUX
BUMOTaX JI0 SIKOCTi IUTHUX BO/I.

BcraHoBneHHs 3aJ€KHOCTI MK CTyIe-
HEM MiHepati3amii TUTHUX BOJ 1 CTAaHOM 3J10-
POB’SL HACENEHHS € aKMYaIbHOIO 3a0ayero,
OCKUTPKM 3HAYHA YaCTHHA TIOBEPXHEBUX 1 Ti-
J36MHUX JDKEpeNl MHUTHOTO BOJONOCTaYaHHS
ypOaHi3oBaHUX TepUTOpiil YKpaiHu HE BiJNOBI-
JIAFOTh BUMOTaM (hi3i0JIOTIYHOI IMOBHOI[IHHOCTI
MiHEpaJIbHOTO CKJIA/Ty TIMTHUX BOJI.

Memoouka oocnioicennn

Orninka cTymeHs MiHepamizamii TUTHHUX
BOJI 0a3yeThecsl Ha JIOCHIDKEHHIX OpTaHi3allii,
0 3a0€3MeUyTh BOJONOCTAYaHHS OKPEMHUX
yp0OaHizoBaHMuX TepuTopiid Ykpainu. IIpu mpo-
BEJICHHI JIOCII/PKEHHSI BUKOPUCTaHI OIMmyO0IiKo-
BaHI JIaHi, a TAKOX MaTepialy BIACHUX PO3PO-
0OK, TPUCBSYCHHUX OIliHII 30aJaHCOBAHOCTI
MiHEpAILHOTO CKJIaJy MUTHUX BOJ i3 MOBEPX-

HEBUX 1 MiJ3eMHHUX JKEpes MUTHOTO BOJOIIO-
CTayaHHsl ypOaHi30BaHUX TEPHUTOPiH YKpaiHM.
OTpumaHHi 3HaueHHS MiHepaizalii MUTHUX
BOJI TIOPIBHIOBAJIKCS 3 ONTHMAIbHUMH 3HAUCH-
HSIMH 1[OTO ToKazHuka [1]. Takum dYuHOM,
BU3HAUAIMCh 3HAYeHHS MiHepamizamii, sKi
BuIIl 200 HIXKYi 32 HOPMATHBHI 3HAUYEHHS.

Ananiz ocmaunix 00cnioxncens i nyonikayii

Bigomo, 110 oCHOBHMI XIMIYHHH CKJIan
MPUPOJIHUX BOJI BU3HAYAETHCS BMICTOM T'OJIOB-
uux amionis (HCOs, S0,%, CI") i xariouis
(Ca**, Mg®*, Na*). 3Buuaiino, y Bojax maTe-
PHKOBOTO CTOKY, SIKi € OCHOBHUMH JIXKEepellaMu
MUTHOTO BOJIOTIOCTaYaHHs, CIOCTEPIraloThCs
taxi chisBigHomenns:  HCO5 > SO, > CI';
Ca?* > Mg* > Na'a6o Ca** > Na' > Mg*".
ITo wmipi 30inbIIeHHS MiHepalizalii BOAX Bif-
OyBa€eThCS TIOCTYINOBE JOCATHEHHS MEXi PO3-
YUHHOCTI CIa0OpO3UYMHHMX COJIed 1 TOMy B
ICTOTHO MiHEpali30BaHUX MPUPOAHUX BOJAX
CIIOCTEPITraloThCsA  JiaMeTPaIbHO MPOTHIICKHI
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CIIBBIIHOIIECHHS TOJOBHUX AHIOHIB 1 KATIOHIB:
HCO; < SO/ < CI; Ca?* < Mg* < Na'.
lonoBHI i0HM € caHITaApHO-XIMIYHUMH TOKa3-
HUKaMu O€3MEeYHOCTI Ta SIKOCTI IUTHOI BOAHU
[1]. Tinpokap6onaru (HCO3) y nuTHIA Boji
BH3HAYAIOTh JIY)KHICTh, sika y (DacoBaHHX BO-
nax mosuHHA OyTH < 6,5 MMomb/am® Cyiib-
batu (38042') B KumbkocTsx TmoHam 500
MI/AM” HaJIal0Th BOJIi TipKYBaTO-COJOHYBATOTO
MIPUCMAaKY, BOHH HECTIPUATIMBO BIUIMBAIOTH Ha
[UTYHKOBY CEKPEIIiI0 i MOXKYTh CIIPUYHUHIOBATH
JUCTICTICHYHI siBUIIA (OCOOJIMBO TPU OTHOYAC-
HOMy Benukomy BMicti Mg®"), Tomy ix HOpMa
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y HI/ITHII/I Bomi mosuuHa Oytm < 250 (500)
M/, Xnopuu (CI") HangaroTh BOI COJIOHY-
BaTHH MIPUCMAK 1 HECTIPHATINBO BIUIMBAIOTH HA
ILTYHKOBY cereuiIo Ochb yomy Bwmict Cl" y

MUTHIA BOZI JHie TIOBUHEH TIEpeBHIIyBaTH 250
(350) M/’ Bncoxy (hizionoriuHy aKTHB-
HICTh Ma€ KalbIliif, — BiH BUKOHYE B OpraHi3Mi
pi3HOMaHiTHI (yHKUii, Taki sK (opMyBaHHSI
KiCTKOBOi TKaHWHM, MiHepami-3amis 3yO0iB,
peryysiliss BHYTPIIIHBOKIITUHHHUX TPOLECIB,
pEryJiAllis TPOIECiB HEPBOBOI IMPOBIIHOCTI
Ta M'SI30BUX CKOpOYEHbB, MiATPUMaHHs CTa0i-
NBHOT cepIeBoi AismbHOCTI. Moro Haammmox B
OpraHizMi MOXe CIPUYUHHUTH apTpUT, OCTEO-
mucTpodiro, octeodiopos3, M’sI30BYy CIaOKICTh
Ta iH. JledimuT ke KanbIliio € MpuInHoo 147
3aXBOPIOBAHb (OCTeonopo3 Taxikapmis, apuT-
Misl, TOOUTIHHS PYK 1 HIr, HHPKOBA Ta HEYiHKO-
Ba KOJIKH, HI,Z[BI/IH_IeHa JPaTiBIMBICTh TOIIO)
[3]. Bmict Ca?* y (acoBaHHX BOJaX MOBHHEH
oyru < 130 mr/mm° aje 3a peKOMEHAAIisIMU
BOO3, ontumanbHUii HOro BMICT BH3HaYa-
erbes B aianaszoni 20-80 MF/ILM3. HaiiBaxiu-
BIIMM BHYTPIIIHbOKIIITHHHUM €JIEMEHTOM €
marHiii. Hopmaneuuii pisens Mg B opranizmi
HEOOXIHUN I 3a0e3reyeHHs 0ararbox KUT-
TEBO BAXKJIMBHX IPOIIECIB; 0COOJIMBE BiH 3Mill-
HIOE iIMYHHY cucTeMmy. HagmipHa * KiJbKiCTh
Mg crnpuunHse TOCTaOMIOBAILHUN eeKT. A
31 3HWKEHHAM KOHIeHTpanii Mg B kpoBi cmo-
CTEpIraroThCsl CHMITOMH 30YPKEHHSI HEPBOBOI
CHCTEMH aX JI0 CyIOM. 3MeHIIeHHs BMicTy M(
B OpTaHi3Mi MPHU3BOJIUTH 0 301TbIIEHHS BMiC-
Ty Ca, HaaMipHA KinbKicTh MQ — no pedinuty
Ca i P. Ockinbkn ocHoBHa yactmHa Mg mot-
paruIse 10 OpraHi3My JIIOAWHH 3 MPOIYyKTaMH
XapuyBaHHs, TO MUTAHHs OO 3HAUCHHS KOH-
nentpanii Mg®*® B MUTHHUX BOJAax € JUCKYCiii-
HUM, aje Taka (opMa MarHir0 XapakTepu3y-
€TbCsl OLIBIN BIipOTIHUM CTYNEHEM OiOoHaKo-
MUYEHHS, HDK MarHid y mpoJlyKTax xap4yBaH-
us. [punyckarots, mo Bmict Mg®" B muTHHX
BOJIaX MOXe OyTH BUPIMIAIBEHUM JUISI THX JIFO-
JIei, SIKi OTPUMYIOTh HOTO B HE3HAYHUX KiJb-
KOCTAX 3 NPOJYKTaMU Xap4yBaHHs, ale B TOI/I
e 4ac I’I0Th BOJY 3 BUCOKHM BMicTom Mg™".

BusiBiieHo 3B’130K MiXkK BMICTOM MarHito y Boji
W cepreBOMy M’si3i, Yy CKEJIETHOMY M 531 M
KopoHapHuX aprepisix [17]. Hopmatusauit
BMicT Mg®* y hacoBaHHX BOJaX NMOBUHEH GyTH
< 80 mr/oMm°  ane 3a peKOMeHI[aI_IIHMI/I BOO3
HOro OonTUMaIbHUN BMICT Mg?* Bu3HauaetbCs
B miamasoni 10-30 mr/mv’. Hatpiii € xutTeBO
BRKIMBUM MDKKIITHHHUM Ta BHYTPIITHbOKITI-
THHHUM €JIEMEHTOM, SKHW 3a0e3rnedye Heo0-
XiIHy Oy(epHICTh KpOBI, PETYJIIOE KPOB'THHM
THCK, BOJHHUIM 0OMiH, aKTHBI3ye TpaBHi (dep-
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MEHTH, PETYJII0E HEPBOBY Ta M'SI30BY TKaHH-
HU. [3 BMiCTOM HATpil0 MOB'SI3YIOTH TaKOX
Cl'IpOMO)I(HiCTL TKaHHH yTPUMYBATH BOTLY. Ipu
BI/ICOKII/I xoHnentpanii Na* (Bognouac nedinut
Ca?") YTBOPIOEThCS cnenudivuna myxHa ¢oc-
(haraza, mo € OIOXIMIYHMM MapKepOM TaKHX
3aXBOPIOBAHb SIK OCTEOMOPO3, OCTEOMAJISIIIS
[3]. BBaxkaerncs, Mo 3arajgbHa 3MiHa MiHEpa-
JBHOTO CKJIAAY MUTHOI BOOY MO3HAYAETHCS HA
30pOB'T JIIOJUHN gepe3 Oararo pOKlB a 3HH-
eHHs KoHnenrpauii Ca’* i Mg®* B murhiit
BOJIi BiIOMBAETHCS HA CAMOIIOYYTTI MPAKTHYHO
mutTeBo. Na* € caHiTapHO-TOKCHUKOJIOTiYHUM
MMOKA3HUKOM  OE3MEYHOCTI Ta SKOCTI MUTHOI
Boau [1] i #ioro BmicT ckiamae < 200 Mr/)lMS,

I'pyma mocmigaukiB 3 [HCTUTYTY ekoio-
Tii JIOOUHU Ta TITI€EHW HaBKOJMIIHBOTO Cepe-
nosuia iMmeHi A.H. CuciHa mig kKepiBHUIITBOM
I'.I. Cunopenka i FO.A. Paxmanina BCcTaHOBH-
7, MO JeMiHepaTi3oBaHa BOJA CIIPABIISE He-
TaTUBHUI BIJIMB HA OPTaHi3M K JIOJMHH, TaK
1 TBAPHH. Bonu pifiium BUCHOBKY, IO 3aralib-
Ha MiHepaji3amis MUTHOI BOJM TOBUHHA CTa.
HosutH He Menmt 100 mr/am° (200-400 Mr/):[M
JUISL XJIOPHJIHO- cyabdataEx i 250-500 mr/om°
JUTSL T1IPOK 3p60HaTHI/1x BOJ) 3 BMICTOM HCO5
< 30 mr/am°, Ca <30 MF/I[M JIy)KHOCTI <
6,5 mmons/m, Nat < 200 MF/I[M , B <05
mr/ams, Br < 0,01 Mr/am° [4].

Hoseneno [5], o0 TMHTHA BOAA Hi,[[BI/I—
meHoi M1Hepan13au11 (3050 <+ 10, 9 Mr/aM’) Ta
)KOpCTKOCTl (8,6 £ 1,7 Mmmons/am’) — dakTop
BHCOKOT iIHTCHCHUBHOCTI, SIKMH MOXKE HECTpHSI-
TJIMBO BIUTMBATH Ha crienugivHi GyHKIII xKi-
HOYOT'O OPraHi3My, a came Ha MEHCTPYallbHY
Ta JNITOPOJHY, @ TaKOX HAa TPOTIKaHHS BariT-
HOCTI 1 TOJIOTIB 1 K CJIJICTBO Ha OpraHi3m
HOBOHApO/DKeHOro. Takuil sSKiCHME CKJan
BOJIM MOJKE OOYMOBIIIOBATH 1 MiJBUIIICHY TiHE-
KOJIOTIYHY 3axBOpIOBaHICTh. ExcnepumenTa-
JBHAMH JIOCIDKEHHAMU OyJo J0BEAEHO, IO
BOJIa MIiJBHIICHOI MiHEpaizaiii Mae emOpio-
TOKCHYHY JIi0, IO TPOSIBISETHCS BTPATOIO
MacH Tijia TBAPHH, MOPYIICHHIM permepHOCTi
€CTPATILHOTO UKy Ta 301TBIICHHAM npezuM—
IUTAHTANIHHOT 3arubeni SHUIEKITITHHA 1 3HU-
JKCHHSAM MAaCH IIOAY.

[luTHa BOMA 3 TiNBHIEHOI MiHEpai-
3alli€l0 BIUIMBAE Ha CEKPETOPHY MisUTBHICTH
LIUTYHKY, TOPYILY€ BOAHO-COJLOBUH OanaHc,
110 MPHU3BOJUTD A0 pi3HUX HeOaxkaHux ¢izio-
JIOTIYHUX BIJIXWJIEHb B OpraHi3mi (TieperpiB B
CIIEKOTHY TOTOJy, TMOPYIIEHHS TOYYTTS BTa-
MYBaHHSI CIIpary, 30UIbIIeHHS TiAPOdiIbHOCTI
TKaHWH, 3MiHa CEKpelii NIIYHKY, MOCHICHHS
Horo MOTOpHOI (YHKIIT 1 MEPUCTAIBTHKHA KU-
IIEYHUKA 1 T. 1.). 3 iHIIOro OOKy, TpHUBaJe
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BXXMBAaHHS MaJIOMiHEPalTi30BaHOI BOAW MOXKE
BUKJIMKATH 1 HECTIPUATIUBI (i3iojoriuni mo-
pPYLICHHS B OpraHi3Mi (30KpeMa, 3MEHIICHHS
BMICTy XJIOpHIIB B TKaHMHaX i iH.) [6]. Cmo-
JKUBaHHS BOAM 3 3aHAATO MaJlOl0 MiHepai3a-
Li€I0 HEraTMBHO BIUTMBA€ Ha MEXaHi3MH TO-
MeocTasy, OOMiH MiHepaJlbHIX PEYOBHUH i BOAN
B OpraHi3Mi (TIOCHIIIOETHCS BUAUICHHS DPiIHHA
— miype3). [loB's3aHo0 1€ 3 BUMHBAHHSIM BHYT-
PIITHBO- 1 TO3aKIITHHHUX 10HIB 3 010JIOTITHUX
pimuH, iX HeratuBHUM OanancoMm. Cirim 3a3Ha-
YUTH, 10 IEMiHepaTi30BaHa BoAa Ma€ He Tilb-
KM HE3aJ0BUTbHI OPraHOJICITHYHI TOKA3HUKH,
a i HeraTMBHO BIUIMBAE HAa OPTaHi3M JIIOAWHH.
3a MOKJIMBUMH HACIiAKH CHIOXUBAHHS ITUTHOT
BOJY, 30iqHEHOI MiHEpaTbHUMH PEUOBHHAMH,
BUIUISFOTH Taki Kareropii: 1) npsmuii BIUIUB Ha
CIIM30BY OOOJOHKY HIIYHKY, METaboi3M i To-
MEOCTa3 MiHEpAIbHUX PEUOBWH, iHII (QyHKIIi
opranismy; 2) HesHayHe HamxomwkeHHs Ca’' i
Mg2+; HE3HAYHE HAJXOJDKCHHS 1HIIMX MaKpo-
i mikpoenementis; Brparu Ca’*, Mg®* Ta inmmx
MaKpOEIIEMEHTIB y TIPOIleci MPUTOTYBaHHS 1Ki;
3) MOXIIMBE 3pOCTaHHs HAIXOMKEHHS B Opra-
Hi3M TOKCHYHHX METAJIiB.

Mokienko A. B. [7], mpoanasi3yBaBiim
oryOJ1iKoBaHI poOOTH, HABOIWTH PIi3HI TOUKU
30py 11I0JI0 BIUIMBY MiHepasti3allii BOaU Ha 3]10-
poB's mronuHHA. Tak, 3HecoleHa (HarpHK-JIa,
JMCTUIILOBAHA) BOJA HETaTUBHO BIUIMBAE Ha
KUTTEAISIIBHICTD OPTaHi3MiB Pi3HUX TPOPIUHUX
piBHIB (pocnuH, Oe3xpeOeTHHX 1 XpeOeTHHX
TBapWH), a TaKOX (DYHKIIOHYBaHHA IX KITITHH.
Pazom 3 THM, He MOXHa HE BPaxOBYBAaTH TOH
(haxT, 1110 CHOTOJHI HACEJICHHs OLIBIIOCTI Be-
IMKuX Mict, 30kpema, Cankr-IletepOypry,
Heto-Mopky, Cierny, Bocrony, Banrimopy,
HeuBepy, Can-®panimcka, YMMaioi KiJbKOCTI
mict Cubipy BXKHBAIOTh [UIS IUTTS BOLY HHU3b-
Kol abo myxe Hu3bKOi MiHepamizamii (30 - 90
MF/ILMS). Ile miaTBEpIKYETHCSA THUM, IO HABITh
NpU HAMPETEeNBHIIOMY MEIUYHOMY KOHTPOII
HE BHSBICHO OyAb-IKOTO HECHPHATIHBOIO

BIUIMBY BOJAM 3 BKpail HHU3BKUM COJICBMICTOM
Ha OpraHi3M JIIOAWHHU. Pe3ynbTaTtd ekcrepu-
MEHTAJIBHUX JIOCHI/DKEHb 110 HOPMYBaHHIO CO-
JILOBOTO BMICTY TUTHUX BOJI 3aCBIAYMIIH, IO 10O
ONTUMAJILHOTO BapiaHTy MOKHA BiTHECTH BOIU
3 MiHepanizamiero 100 Mr/mv®, ane ciin 3a3Ha-
YUTH. JYMKHU MIOJ0 MiHIMAJIbHOTO PiBHS MiHE-
paizariii TUTHO BOAM JUINAIOTHCS TOCUTH CYy-
rmepewmmBuMA. Ciix 3a3HAYUTH, IO TPHUBAIE
BXKUBAHHS MTUTHOI BOJM 3 HAIUIIKOM abo Jie-
(biIUTOM OCHOBHHUX 10HIB (CKJIQJIOBUX MiHepai-
3arii) MOMITHO BIDIMBAE€ Ha 370POB'S JIFOIUHH.
ITokazano, 110 HANUOIIBII 3aJ€KHUMH BIJ TiI-
POXIMIYHOTO CKJIay NMUTHOI BOJIU € CHICMIuHI
XBOpOOH, XBOPOOH KPOBOTBOPHOI CHCTEMH Ta
IIUTYHKOBO-KHUIIIKOBOTO TpakTy. J{ist Boj Tifpo-
KapOOHATHOTO KJIaCcy ONTHUMAJILHOIO BBaXKaTh
Miseparizariio 400 mr/aM° 3 BMictom Ca?* 60
MF/,Z[M3 i M92+ — 26 mr/ ,Z[M3. BuBuenHs BrumBy
KaTiOHHOTO CKJIaJly Ta dOPCTKOCTI MTUTHOI BOAH
Ha 3aXBOPIOBAHICTh HACCJICHHS 3JI0SKICHUMU
HOBOYTBOPCHHSIMH ~ TOKa3aJI0, M0 3arajibHa
JKOPCTKICTB MIUTHOI Bojw mpH BMicti Ca?* 46,3-
144.4 mr/ om® i Mg®* 43,1-131,1 mr/nm°® Gesrre-
YHO BIUTUBA€E HA MONIMPEHHS TAKUX HOBOYTBO-
peHb. BcTaHOBIEHO TakoX 3BOPOTHY KOpEIs-
LiifHy 3aJIe)KHICTh MK YacTOTOI0 BHHHKHEHHS
37I0SIKICHUX HOBOYTBOPEHb 1 BYKHBAHHSM MTUTHOT
BOJIY TIEBHO{ KOPCTKOCTI.

Cepenniit BMicT (Mr/aM°) OCHOBHHX i0-
HiB B PIYKOBHUX BOJAX B iHTEpBalli MiHEpasi3aii
0,1-2,0 r/mm® pospaxosanuii B.B. SIkoBieBum
[8] 3a mammmu [9, 10], HaBeneHuit y Tabi. 1, a
Cepe/HId 10OHHUM CKJIaJ CBITOBHMX IiJI3EMHHUX
Box (I1B) 30HM akTHBHOTO BOJIOOOMiHY B iHTe-
pBaii minepaizarii 0,1-3,0 /e 3rigHo [11],
MoKa3aHui y Taoi. 2.

30inmbIeHHsT MiHepaJi3allii BoJ CyIpoBoO-
JOKYETBCSI TAKOXK 1 3POCTAHHSIM KOHICHTpAIlii
OCHOBHHX 10HIB, BMICT JEIKHX 3 SIKHX

Tao6auns 1
Cepenniii BMmicT (MF/[[MS) OCHOBHUX iOHIiB B PiYKOBUX BOJaxX
B iHTepBaJi minepaJizauii 0,1-2,0 F/)JM3

Ionn MiunepaJi3zauis, r/uM3

0,1] 0,2] 0,3 0,4 0,51 0,61 0,71 0,81 0,91 1,07 1,57 2,01
HCOy 48 110 100 110 120 - - - - - - -
S0~ 12 30 60 100 140 190 250 300 360 420 780 1150
Ccr 5 10 20 30 50 60 80 100 130 140 270 450
Ca”" 20] 50 70 807 1007 1107 12071 | 1407 | 1607 1807 | 26017 | 3407
Mg2+ 5] 15 20 25 25 30 35 40 45 45 707 901
Na* 10 15 307 457 657 901 11071 | 1407 | 1607 1907 | 33017 | 50071
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Taéauns 2

Cepenniii BmicT (Mr/z[M?’) OCHOBHUX iOHIB B CBITOBMX MiJI3eMHMX BOJaX 30HM AKTHUBHOI0 BOJ0O0OMIHY B
inTepBaJi minepadnizauii 0,1-3,0 1“/le3

Ionn MiunepaJi3zauis, r/le?’

01, (02,103 |04 |05|067] 071 08| 097 1,01 | 1,51 | 2,07 3,01
HCO3 54,4 124 | 156 | 168 | 185 | 195 213 228 243 260 338 380 435
SO~ 9 32 57 70 88 99 130 160 189 215 300 340 345
CI 9,9 2,0 15 50 67 87 116 144 171 205 375 600 1155
Ca”* 14| 28 44 66 | 907 | 1171 | 1401 | 1601 | 1717 | 1901 | 2551 | 2901 | 1801
Mg2+ 3,70 180 | 13 20 25 33 5271 631 651 971 | 1307 | 1057
Na"+K" 9,0 6,0 15 | 261 | 457 | 697 591 601 631 657 | 1351 | 2801 | 7801

MOJKE€ MEPEBHIYBATH HOPMATHBH ISl TATHHIX
Box [1]. besymoBHO, sK 3a3Ha4eHO BHIIIE,
MPAKTHUYHO BCi OCHOBHI 10HM € MOKa3HUKaMU
®IIMC nuTHOI Boau. AJle, Ha Xallb, HE IS
BCiX 10HIB, HaBeJeHNX y Tabmuisax 1 i 2, BH-

3HAYCHUI Jiana30oH ONTUMAlbHUX 3HAYCHb.
Ocpk YoMy HaMU B [UX TaOJUISIX HAIIBXHUP-
HUM mpudToM BuAiieHi nokasauku OIIMC
MMUTHOI BOJM, 3HAYeHHs skux Bumi (1) abo
HKdi (|) 32 HOpMaTuB [1].

Pe3ynomamu docniodrcenusn

3a pe3yibTaraMu JOCHiKEHh MiHEpa-
JBHOTO CKIany nmutHuX Boj Opechkoi, Muko-
naiBcbkoi, XepcoHChKoi, JHimpoBchkoi, Xap-
KiBcbKO1 Ta JIBBIBCHKOI MPOMHCIOBO-MiCBKUX
armomepariiii ([IMA) [12, 13, 14] Bu3HaueHO,
0  HOPMATHBHI 3HAYeHHS  TOKa3HUKIB
OIIMC, pexomennoBanux [1], € BaxJIMBHUMHU
KPUTEPISIMU OIIHKH SIKOCTI MUTHOI BOJAHM, aie
BOHH HE BiJOOPaXYIOTh BCIO Pi3HOMaHITHICTH
XIMIYHHX €JIEMEHTIB 1 MiHEpPaJbHUX CIIONYK y
MUTHUX BOJAaX; SKIIO XX OKpeMi XiMidHi eje-
MEHTH PO3TISAATH SK CaHITapHO-TOKCHKOIIO-
TiYHI TTOKa3HUKHA OE3MEeYHOCTI Ta SIKOCTI MHUT-
HOI BOAM, TO Jiala3oH IX ONTHUMAJILHHUX 3Ha-
YeHb HE 3aBXKJM BIJANOBITa€ HOPMATHBHUM
3Ha4YeHHSIM Tmoka3HuKiB OIIMC.

OCHOBHHMM J[KEpESIOM IIEHTPaIi30BaHO-
ro BojonocrayaHHsa Oararbox IIMA € Boau
pivox Huicrep, uinpo Ta Cisepchkuit Jo-
Helb. MiHepaiizallis 1UX pPIiYKOBUX BOJ 3a
JAHUMH 6araTopquHx CIOCTEPEIKEHb KOIHMBA-
€THCSI B IIUPOKOMY lHTepBaJ'Il Huictep (Ia-
my) — 138,1- 783,3 mr/am®, Jlmicrep (3aie-
mkn) — 278,5-799,3 Mr/L[M Huictep (Mas-
k1) — 338,3- 596,2 mr/nm®; Bepxiit I[le[po
(KuiBcpke BomocxoBuie) — 127-374 MF/,Z[M
Cepenniit ninpo (erMquyuLKe BOJOCXO-
pume) — 182 - 361 mr/nm°, Hmkwiit )IHmpo
(KaxoBcbke BOZOCXOBHIIE) — 163-335 Mr/om>;
Cieepcekuii  Jlonenp (Isrom) — 593-1023,9
mr/am’, CiBepebKuit JIOHeuL (annanCLK) -
915,4-1469,81 mr/mm’ [15 Sk BUAHO i3 Ha-
BEJICHUX JaHUX, MiHEpasi3allisa Boa pivok JIHi-
crep 1 CiBepcokuii JloHEIb B OKPEMHX CTBOpax
BHIIE 32 HOpMY Y 500 Mr/nv°, 10 He MOKe He
MO3HAYaTUCS] HA BMICTYy IHIIMX MOKa3HUKIB
®IIMC mutroi Bomm (Ca*", Mg*, Na*, K™).
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BMmicT ronmoBHHX iOHIB Yy pi‘-IKOBI/IX BOJIax
YKpalﬂn KOJIMBAETBCS Y TaKoMy Jiama3oHi
(mr/am® ): HCOy — 595 - 3944, Ca?"— 23,6 -
267,6, SO, — 17 - 4204, Mgz+—4 179; CI
— 0 -1800,9, Na*+K* — 1 - 1220,5, ay IIB
30HU aKTHBHOTO BOILOO6M1Hy YKpalHH 1x BMICT
CTAHOBHTD (mr/aM®): HCOy — 203; Ca** — 60;
SO,* — 85; Mg®" —20; CI" — 40; Na*+K" — 34
[8]. Orxe, 3HAaUEHHS TOJIOBHUX 10HIB Y BOJAX
pidok i IIB 30HM aKTHBHOTO BOJOOOMIHY
YkpaiHu He 3aBXKIW BIANOBiZa€  BHMOTaM
OIIMC nuTHHUX BOL.

Y TOuTHEX BOIAX CHCTEM IICHTpalli-
30BaHOr0  BojoMocTadaHHa oOkpemux [IMA
(Onecbka, Mukonaiscbka, JIHimpoBchbka, 3a-
Mopi3bka) BEIMYMHA CYXOTO 3aJHIIKy He Tie-
pesuinye 3HaueHb BianoBigHux ['JIK, a Takox
3HaXOAATHCS y MeXaX ONTUMAaILHOTO Jiana3o-
Hy. BuHSATOK CcKIlagaloTh Bojo3abopu Xapkis-
cekoi [IMA, ne 3Ha4YeHHS CyXOro 3aJMIIKY
BHUXOJISITh 33 MEXI ONTHUMAIBHOTO Jiala3oHy
(Tabm. 3).

3a manmmu 2006-2007 pp., 3HaUEHHS
cyxoro 3anmumky y I1B BepxHBO-capMaTchKOTo
BOJIOHOCHOT'O I'OPU3OHTY (BI') Onecwkoi HMA
KonuBanuca Bixg 363,6 mo 4096,6 MF/,Z[M (ro-
kazauku 2006-2007 pp.), a 3a BIHOMOCTHMI/I
2010-2011 pp. — Big 652,2 no 1203 mr/ v,
AJe micns TpoIleCy OYMIIEHHS y OIOBETHHX
KOMIUIEKCax Jliana3oH 3Ha4eHb CYXOro 3ajIHi-
Ky iCTOTHO 3MEHIIyBaB i CKIaJIaB BiJITIOBITHO
21,8-742,0 ta 141,0-858,0 mr/am°® [14]. Mox-
JIUBO, 1110 XapaKTep pPO3MOLTY 3HaYeHb CYXOT0
saymmKky y IIB 6arato B yoMmy 3aieXuTh Bif
CKJIaJoBUX MacuBy iH(popmanii, ToOTO Bix
JaHUX 10 KOHKPETHOrO MOKa3HHWKa 3 Pi3HUX
OIOBETHUX KOMIUIEKCIB. Y 3B'I3KY 3 LIUM BOYe-
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BH/Ib iHTEPEC TMPECTABIAIOTh CEPEIHI 3HAUEH-
HS CyXOr0 3ajIMIIKYy JIO 1 ITICJIS OYMIICHHS B
OKpeMUX OIOBETHHX KOMILJIEKCAxX, AaHi PO
SIK1 HaBeJleH1 y Tao0. 4.

SIx 6aummo 3 Tabi1. 4, IiCII OYMILEHHS
Hi3eMHHUX BOJ y OIOBETHMX KOMIUIEKCAX iX
MiHepai3alis 3BUYaiHO 3HIKYIOTHCS 10 OIl-

TUMaJIbHOTO 3HAYEHHs, OAHAK Yy TOW >Ke Yac
icTOTHO 3HIDKYIOThCS 1 KoHueHTpamii Ca®* i
Mg®* (BiamoBigHO 10 3aragbHOI KOPCTKOCTI)
Ta iH., MO HIe TPOBOKYE PO3BUTOK 3aXBOPIO-
BaHb, 3yMOBJICHHX Je(IIIUTOM eCCeHILiaTbHUX

€JIEMEHTIB.

Taoaunsa 3

CepenHi 3Ha4YeHHSI CyXO0r0 3aJHIIKY (Mr/uM3) NUTHUX BOJ CUCTEMM LEHTPAII30BAHOT0 BOJONOCTAYAHHS
OKpeMHUX MPOMHCI0BO-MiCBKHX arjioMepaiii

IMoka3HuK Jliana3oH 3HaYeHb
Boga i3 piukm JIHicTep
Bogonposinna Boga, Onecpka [IIMA g;é 82 i gz g
(2014-2015 pp.) ’ ’
Bogpa i3 piuku_JIHinpo 384.0+£41.1
BopomnpoginHa Bona, MukomnaiBeeka [IMA (2005-2014 pp.) 300,17+ 33,2
Kalimaupkuii Bogo3abip,  p. JAdinpo 24154232
Kaiinanpkuii Bom03a6ip, PUB m
Huinposceka [IMA (2015 p.) ’ ’
JloMoBCRKMI Bom03abip, p. JIHIIpO
Katinanpkuii Bomo3abip, PUB %’%’é
Juinposcska [IMA (2011-2015 p.) ’ ’
Bogonpoginna Boxaa, micns JIBC-1, ABC-2
3amopizpka [IMA (2016 p.) 300,7£24.9
Aynbckuit Bogo3abip, p. JIHIpo
Ayneckuit Bomo3abip, PUB 250.6 +£22.4-
Juinposceka [IMA (2015 p.)
Bopna i3 piuku CiBepchkuit JloHelb,

. +
Xapkisceka [IMA (2006-2010 pp.) 932,6 +33,2
Boma i3 UepBOHOMABIIBCHKOTO BOJIOCXOBHIIIA,

. +
Xapkisceka [IMA (2006-2010 pp.) 902,04+ 44,3
Bogonpoginna Boza, Xapkiscbka [IMA (2008 p.) 633,0 +37,2

CepenHi 3Ha4eHHsI CyX0ro 3aJMIIKY
y HiA3eMHHX BOJaX i3 OKpeMuX 0l0BeTHMX KoMILIekciB Oxecbkoi [IMA

Ne OroBety Cyxuii 32/141I0K, mr/am°
(kibKicTh P0G - N) JI0 OYUIIIEeHHS micJ1s OYMILEeHHS
1(n=52) 961,49(1) + 8,10 344,36 + 8,60
2 (n=52) 1115,76(1) £ 7,44 252,54 £ 9,60
3(n=52) 910,22(1) + 3,20 386,85 + 26,44
4 (n=51) 811,26(1) + 7,89 511,29 (1) £ 28,83
5 (n=51) 825,30(1) + 8,95 249,98 + 37,12
6 (n=44) 903,04(1) + 13,60 237,87 £41,13
7 (n=51) 957,90(1) + 5,02 284,57 £ 22,33
8 (n=49) 1071,49(1) £ 9,64 391,86 £ 27,33
9 (n=52) 1136,51(1) £ 6,49 417,28 + 23,87
10 (n=52) 1118,50(1) £ 6,14 285,09 £ 19,28
11 (n=51) 4069,92(1) £6,35 263,73 £ 48,37
12 (n=51) 1094,05(1) £ 7,60 253,45 £ 29,04
13 (n =51) 911,17(1) £ 2,95 299,88 + 38,43
14 (n = 48) 909,32(1) + 5,29 230,30 £ 23,78
15 (n = 26) 1208,29(1) + 4,95 208,04 + 28,90
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OCHOBHUM JDKEpEJIOM IIEHTpaTi30oBa-
HOro BogomnoctayaHHs Mukomnaicekoi [IMA
€ TIOBepXHEBi BoAM p. JHIiNpo. 3HaYeHHS CyXO-
ro 3IMIIKY Y BoAi i3 piuku JHinpo i Bomom-
poBimHi# Bomm MukomnaiBcekoi [IMA  Bimrmo-
BiZJafOTh HOpMAaTHBHUM Bumoram. Ha tepuro-
pii MicTa eKCIUTyaTyrOThCS TaKOXK apTe3iaH-
CbKi CBEpUIOBHHH, BOAY SIKHX BHKOPHUCTOBYE
JUIL TOCHOAAPCHKO-TIMTHHUX IIiNell He3HayHa
YacTUHA HaceJeHHs. 3a 3HAYeHHSM CyXOro
samumky [IB okpemmux paiioHiB micTa mepe-
BUILYIOTh MaKCHMAIbHY HOpMY (1976- 6073
mr/am°) [14].

[Toka3HHKH CyXOTO 3ajJHLIKy B IiA3eM-
HHX BOJAX BEPXHHOCAPMATCHKOIO BI" xomnu-
BaroThCA Bix 1026,6 Mr/am® (3 yi1. Komcomons-
cpKka, 66-a) no 4815,5 mr/mm” (Byn. UepBoHoa-
pMmiliceka, 2- a) cepente 3Hauenns (N = 15) —
2260,0 Mr/mv’, TO6TO, BOHO HabaraTo mepe-
BHILYE 32 MAKCHMA/IbHY ¢izionoriuny HOpMYy
(500,0 MF/,I[M) Anle B OKpeMHX CBEpIIOBH-

Hax 3HaYCHHs CyXOro SaIMIIKy KONTHBAETHCA y
mexax 1026,6-1246,8 Mr/z[M 110 JIEII0 HIDK-
Ye 3a HOPMATHB, BCTAHOBJIIGHWH I MUTHOI
BO1 3 Kojmomsa3iB Ta KamraxiB (< 1500,0
MT/ oM )

Bopnomocrauanast  JIeBiBcbkoi  [IMA
3MIMUCHIOETBCS 3 MIA3EMHUX JDKEpen, SKi 3Ha-
X0JIThCs Ha Bigcrani 20-110 kM 1o Bciit Tepu-
topii JIbBiBCBbKOi 00sacTi. OHUM i3 OCHOBHUX
€ BI' BepxHbOKpeiiasHux BiaknaaiB. Pesynpra-
TH aHali3y BOJY, 110 MOJAETHCS B ICHTPAITi-
30BaHy CHCTeMY BojonoctayaHHs JIbBiBCHKOL
I[IMA (3a 2011-2012 pp., 3a ganumu JIMKII
«JIbBiBBOZIOKAHA»), TIOKA3aJIK, IO B JCSIKHUX
Boz03a00opax 3HAYEHHS CYXOTO SajHIIKy B
Mexax 515,49-649,42 mr/am®, mo € Bume 3a
HOpPMAaTHBHI  3HAYeHHS  [HUX IIOKAa3HUKIB
OIIMC. Y mpobax BomH, BiiOpaHUX HA HACO-
CHHUX CTaHIISMX («Mexa MiCTa»), TaKoxX 3adik-
COBAHO MEPEBULICHHA HOPMATHBHHX 3HaucHb
cyxoro 3amumky (591,07-632,13 mr/nm°) [16].

Bucnoexu

JJis MUTHUX BOJ XapaKTepHi BiIXWIICH-
HS BiJ Jiama3oHy ONTUMAJbHUX 3HAYCHb Mi-
Hepamizalii Ta iHIIMX TOKa3HUKIB 30aJlaHco-
BaHOCTI MiHepanbpHOro ckiany. Ilicns oun-
IICHHS MiJ[36MHUX BOJ| Y OIOBETHMX KOMILICK-
cax IX MiHepami3alis 3BHYaHO 3HIKYIOTHCS
JO ONTHMAJILHOTO 3HAYEHHs, aje iCTOTHO
3HIDKYIOTBCSI TaKOX 1 KOHIIEHTpAIlil KaJbIlifo,
MarHilo Ta iHIIMX ECCCHLIaTbHUX EJIEMEHTIB.

Bararouuncenphi JnTepaTypm BIJOMOCTI BKa-
3yIOTh Ha 3BSI30K MiXK pu;HeM MlHepam3aun
(CkiamoM) MUTHUX BOJ 1 CTAaHOM 370POB’s
HaceneHHs. Lle 0co0aMBO akTyalbHO B 3B'S3KY
3 THUM, 110 3HAYHA YacTUHA TMOBEPXHEBUX B
MiA3eMHUX JKEpesl MUTHOTO BOJOMOCTaYaHHS
HACeJICHUX MICT YKpaiHM He BIJIIOBIAaIOThH
BUMOTaM  (hi3i0JIOTIYHOI TOBHOIIIHHOCTI 3a
MiHEepaJIFHUM CKJIQJIOM ITHTHOI BOZIH.
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