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BitaminHO-MiHepanbHe 3a0e3neueHHs AiTeil XapKiBCbKOTO PETioHY
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XapKiBChKHUI HAI[IOHATBHUM METUYHUN YHiBepCI/ITeTl
HamionansHuii HaykoBui EeHTp «Di3UKO-TEXHIYHUHN THCTUTYTY, M. XapKiB2

3B'A30Kk po0OTH 3 HAYKOBHMHM NpPOIrpaMaMH, IJIAHAMH, TeMaMM: JIOCIIKCHHS
BUKOHAHE Y paMKaxX KOMIUIEKCHOI HAyKOBO-AOCTIIHOI poOOTH XapKiBCHKOTO HAlliOHAIBEHOTO
MEIUYHOTO YHIBEPCHUTETY ,,MeauKo-0100TiuHa afanTallis JiTeH 3 COMaTHYHOIO MaTOJIOTIE0
B cydacHux ymoBax” (Ne mepik. peectpamii 0114U003393).

Beryn. 3a ocrannimu nanumu BOO3 cran 310poB’s moauHy auiie Ha 15% 3anexuTsb
BiJ reHeTHYHOI CXMIBHOCTI, Ha 15% BiA AKOCTI MEOMYHOIO 3a0€3II€UeHHsT HACEJIECHHI Ta Ha
70% - Bix oOpasy KuTTs Ta XapuyBaHHA. CIiJl 3a3HAYHUTH, 1[0 HA CHOTOHIIIHIN JEHb PallioH
XapuyyBaHHsS CYYacHOl JIIOJAMHU, 30KpeMa JUTHUHHU, 110 HaBiTh 30aJlaHCOBaHWM Ta
pizHOMaHITHHIA Mae aedinuT 3a OaratbMma BiTamiHamu B cepeqHboMy Ha 20-30%. Came me
CIpHsIE PO3BUTKY TIlIOBITAMIHO3IB y JIITEH 1 CKIIQJa€ 33 OKPEeMHMH BiTaMiHAMU OLTBIN HiXK
60% [1]. VY B3aemogii 3 MiHEpaJIbHUMH PEUYOBHHAMHM, BiTAMiHM HE TLIbKH 3a0€3MEUYIOThH
aZiekBaTHE (PYHKIIIOHYBaHHS 3pOCTAIOYOr0 OpPraHi3My IWTUHH, alieé i MOXYTh CHPUYUHUTH
PO3BUTOK COMAaTUYHMX 3aXBOPIOBaHb [2, 3, 4].

Meta gociIyKeHHs: TPOBECTH aHAJI3 BITAMIHHO-MiHEPaJIbHOI 3a0€3M€YeHOCT JiTel
HIKUIBHOTO BIKY, SIK1 TOCTIHHO MEMIKaIOTh Y XapKiBCbKOMY PET10HI.

Martepiaa Ta metoam aociaigkenas. Kommnexcno obcrexxeno 230 nmiteit Bikom 7-17
pokiB. Ilman oOcTexeHHs BKJIIOYAaB peTEeNpbHUN 30ip aHamMHE3y, aHTPOINOMETPUYHE
JOCTIPKEHHS, KOMIUIEKCHE OOCTEKEHHs 13 3aJy4yaHHSIM pI3HHUX 3a (axoMm creuiagicTiB
(HEeBpOJIOT, OKYIICT, CTOMATOJIOT, Kap/{i0pEBMAaTOJIOT, TACTPOSHTEPOJIOT Ta 1HIII. ).

OniHky BiTaMiHHO{ 3a0€3M€YEHOCTI IUTAYOT0 OpraHi3My BUBYAJIM Ha MiJCTaBl BMICTY
BitamiHiB (A, C, I, E, rpynu B, PP Tta K) y cupoBarui KpoBi 3 ypaxyBaHHSIM aHalli3y
(aKkTUYHOrO XapyyBaHHS IIJISXOM BIJITBOPEHHS J00OBOrO palioOHy AUTHHU. Bu3zHaueHHS
pIBHIO BITaMiHiB MPOBOAMIM METOAOM BHCOKOE(EKTUBHOI pIAMHHOT Xpomarorpadii Ha
amapari «Varian». [lns Bu3HaueHHS BMICTY Makpo- Ta MikpoenemenTiB (ME)
(eccenmianpuux: Ca, Cu, Zn, Fe, Mg, Mn, Se, B Ta ymoBHo-Tokcuunux: Si, Pb, Cr, Rb, Ti, Sr,
As, Co, Br, Bi, Ni, Al, Mo) y Bomocci aiTeli 3aCTOCOBAHO METOJ XapaKTEPHCTHUYHOTO
PEHTI'€HIBCHKOTO BUITPOMIHIOBAHHS, SIK€ 30y/DKYETbCS NMPOTOHAMU HAa €JIEKTPOCTATHUYHOMY
NPUCKOPIOBaYl 3 HACTYIHMM BHKOHAHHSIM PEHTTE€HQIIOOPECHEHTHOTO aHajiily Ha
pentrediBckomy criekrpometpi “X-Lab 2000”¢upmu “SPECTRO Analytical Instrument” na
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noromororo Si(Li)-merekTopa. B 06’emi 3paskiB BusHavanu Oinbiie 15 exemenTtiB (Ha piBHI
107%-107°% macc). Bosocest 6yi10 00paHo y sSKOCTI 6i070TiYHOTO MaTepiany OCKIIbKU 3/1aTHE
30epiratu iHGOpMAIIiF0 TPOTATOM TPUBAIOTO Yacy Ta BilloOpakae eKCHO3UIIIO EJIEMEHTIB B
opranizmi JronuHH. OOOB’SI3KOBHM KpPHUTEpIEM y4acTi JAUTHHH B OOCTEXEHHI Oyna
BIJICYTHICTh NMPUHAOMY BITaMiHHO-MiHEPAJbHUX KOMIUIEKCIB MPOTATOM OCTaHHIX 2 MIiCSIIiB.
JocikeHHsT TPOBOJIMIIM HA TIOYATKy BepecHs (IICs KaHIKyJ) Ta B BECHSHHM mepiof (Ha
noyatky OepesHs).

Cratuctnyna oOpoOKka JaHUX MPOBOJHMIACH 3 YPAaxXyBaHHSAM IPHUHIHUIIIB JTOKA30BOi
MEIUIIMHA Ha TiAcTaBl mapameTpuuHux (kputepii CT’rojeHTa), IMOBIPHICHOTO PO3MOILTY
O3HaK 1 KopesiiitHoro aHamizy. OIiHKY 3Ha4UMOCTI (DaKTOpIB Ta iX B3a€MOJIl MPOBOIWIH
IIpH TUCTICPCIHHOMY aHai3i 3a JormomMoror F-kpurepiro @imepa (Meton kputepiro Dimepa).

VYci nmocnmipkeHHsI IPOBEACHO 3 ypaxXyBaHHAM MIKHAPOJHHX OIOTHYHHMX CTaHIApTiB
MiCJIsl MUCbMOBOT 3roiu 0ATHKIB HAa YYaCTh AUTUHU Y JOCTIIXKEHHSX.

PesyabraTn. AHami3z (GakTUYHOTO XapyyBaHHS [iTeHd MIKUTFHOTO BIKY TMOKa3aB, IO
SHEProLiHHICTh paIlioHy OOCTeXECHUX JiTel B cepemHboMy ckiamae (1977,1+423,7) kkam Ta
KONMMBaeThes y Mexax Bif (1905,9+£19,0) kkan go (2040,0428,5) kkan. CriokuBaHHs OLIKiB
TITBMU MIKUTBHOTO BiKY B cepeaHboMy ckiangae (49,4+0,9) r Ta KonuBaeTbcs y MeXax BiJl
(41,3£0,7) r mo (56,5+1,1) r.

3abe3nedyeHHs pallioHy Kupamu B cepeHboMy ckianae (83,8+1,4) r Ta KOJTUBAETHCA Y
Mmexax Bim (81,7£1,5) T no (86,0£1,4) r. ¥V minomy, 3a06e3MeueHICTh pallioHy KUpaMU JITeH
HIKUTBHOTO BiKY BIAMOBIAA€ (1310JI0TTYHUM MOTpedam, OJTHaK 3’ICOBAHO, 110 CITiBBITHOIICHHS
MK JKMpaMHM POCIMHHOTO Ta TBapUHHOTO IMOXOJUKeHHs ckianae 1:3, mo dopmye 20,0%
nucOaiaHCy KHUPOBOI YACTKU 33 PaxXyHOK HA/UIMIIKOBOI'O CHOXKHBAHHS KHPIB TBAPUHHOTO
TIOXOJ[KEHHSI.

CroxuBaHHS BYIJIEBOJIB cepell OOCTEKEHHUX JITel B CEpPeHbOMY CKJIaJae
(261,74£3,2) T Ta KONmUBAEThCs y Mexax Bim (247,9£2,2) r go (273,8+4,0) r. YV minomy
3a0€3MeUeHICTh PaLliOHy BYIJIEBOJAMHU [IiTeH IIKIJIBHOTO BIKY NMEPEBMIIYE X CIIOKUBAHHS
noHan 20%. SkicHuil aHali3 HYTPIEHTHOTO 3a0e3MedeHHs paIlioHy JITeld BYIJIEBOJAMU
JT03BOJIMB BCTAHOBUTH TUCOAIaHC HA KOPUCTH 30UIBIICHHS YaCTKU MPOCTUX Caxapis.

TakuMm yMHOM, XapuyyBaHHS MAiTeH MIKUIBHOTO BiKY, SKI IMOCTIHHO MEIIKAaOTh Y
XapKiBCBKOMY DErioHI XapakTepu3yeTbcs eHepretuuHuM aedinurom Ha 30-40%, sxwuii, B
nepuy 4epry, MOB’sS3aHMM 3 HEJAOCTaTHICTIO OlKa; MpU I[bOMY Ma€ MICIe JOCTaTHE
cnokuBaHHs xupiB (95-105%) ta HagmipHe crokuBaHHs ByrieBoaiB (moHax 20,0%) 3a

pPaxyHOK IMPOCTUX Caxapis.



3BepTae Ha cebe yBary, IO y BCIX OOCTEXEHHX HIKOJSAPIB BIAMIYAETHCS BHUpa3HA
HEJIOCTATHICTh y paIliOHI HACTYMHUX BiTaMiHiB: A (nediuut nmoHan 25%), rpynu B (nedimur
30%), E (medimut 20%), [ (nedimur monax 20,0%) Tta Bitaminy C (nedinut nonan 15%), mo
y CBOIO Yepry NMPHU3BOJIUTH N0 iX 3HIKEHHS B opraHi3mi autuHH. CepelnHi 3HaAUYeHHS BMICTY

BITaMiHIB y CHPOBATIII KPOBi BCiX OOCTEXEHUX JITeH HaBeaeHO y Ta0I. 1.

Taomuns 1
BwmicT BiTaMiHIB y CHPOBATIII KPOBI JIiTEH
Bitaminu Hopmatusui | Cepenni Cepenni
3HAUCHHS 3HAYCHHS Ha 3HAYCHHS Ha
MOYaTKy OCEH1 | MOYaTKy
BECHH
Bitamin A (peTrHO), MKI/MIT 0,3-0,43 0,182+0,03 0,178+0,02
Bitamin D (25-OH Bitamin D), Mxr/n 25-80 45,8+10,2 18,2+9,33
Bitamin E (Tokodepon), MKr/a 5,0-18,0 4,56+1,43 4,04+1,76
Bitamin K ((piu10XuHOH), MKT/MIT 0,1-2,2 0,067+0,012 0,054+0,013
Bitamina C (ackopOiHOBa KHCIIOTA), MKI/MJI 4,0-20,0 5,45+2,31 3,03+1,22
Bitamin B; (Tiamin), MKT/1 28-85 38.2+12,3 27,56+14,5
Bitamin Bs (maHTOTEHOBA KHCI0TA), MKI/MJT 0,2-1,8 0,21+0,034 0,16+0,0021
Bitamin Bg (mipigokcin), MKr/i 8,7-27,2 8,6+3,2 7,3£2,8
Biramin By, (mianokoOamamMuH), IIr/mit 208-963,5 200,3+23,5 197,8+31,7

AHaJi3 pe3ynbTariB MOKa3as, 10 BC1 JITH MaOTh AeMIIUT Xo4ua O OJHOTO 3 TOJIOBHUX
BiTaMiHIB Ta 73,8% niTell MalOTh NOJIIBITaMIHY HEOCTAaTHICTh. Tak, 1ediuuT BITaMiHIB IPYIH
B Bigmivaetscs y 43% niteill (3HMYKEHHS PIBHIO Y CUPOBATIi KpoBl OuIbII HIK Ha 25% BiX
HOPMATHUBHUX 3HA4YeHb), NedinuT OeTa-kapoTiHy MawTh 42,3% miteil (3HMKEHHS DIBHIO Y
KpoBi 23-24,5%), nedimur Bitaminy C y 86,2% niteil (3HUKEHHS PiBHIO Y KpoBi y Mexkax 20-
25%), nedinut Bitaminy /| Bu3HaueHo y 93,8% niteli (3HM)KEHHS PIBHIO Y CHPOBATLI KPOBI Yy
Mexax 25-30%) (p<0,005) ta gedimur Bitaminy K BuszHaueHo y 56,8% nmitel (3HMKSHHS
piBHIO y KpoBi y Mexax 20-25%). Halimenmuit nedinut BcTaHoBieHo 3 60Ky Biraminy PP,
liIMEHTapHUH Je(IilUT SIKOTO CTAaHOBUTH B cepeHboMY 15% Ta Horo 3HMKEHHS y KpOBi Ha
12-14%, mo BigMmidaetbes y 29,5% miteid. Cmig 3a3Ha4uTH, OO0 BITAaMIHHUN gedirur
BUSIBJSIETHCS] HE TUTBKH HA TIOYATKY BECHSHOTO MIEPiOy, a i Ha MIOYaTKY OCEHi.

IIpoTe, pe3ynabTaTH KOMIUIEKCHOTO OOCTEXEHHS JITe He BUABMJIO SIBHUX KIIHIYHUX
O3HaK TINOBITaMiIHO3Yy, IO JO3BOJSE CTBEPIXKYBAaTH, ILIO JITH MIKUIBHOTO BIKY MalOTh

npuxoBaHi (OpMH BITaMIHHOI HEIOCTATHOCTI, MPH SKUX HE BIAMIYAETHCS OYAb-IKUX




KJIIHIYHUX CHMIITOMIB, aJleé caMe BOHHM MalOTh HETaTHBHHM BIUIMB Ha 3arajbHI ajanTalliifiHo-
KOMIICHCATOPHI MEXaHi3Mi AMTAYOrO OpraHi3My Ta HOro CTIHKICTh /[0 HECTIPHUATIUBUX
(axTOpiB HABKOJIHMIITHHOTO CEPEIOBHILA.

AHalti3 MiHEpaJIbHOTO CKJIaJly PallioHy JITeH MIKUIPHOTO BIKY JO3BOJIMB BCTAHOBUTH,
10 a0COJIFOTHUH BMICT KaJbIli0 Y JOOOBOMY PaIlioHI KOJMBAEThCS y Mexax Bif (354,5+6,7)
mr go (539,2+17,3) wmr, mo ckinamgae Omu3pko 45,0% Big BIKOBOI MOTpeOU JIUTHHH.
AGcomoTHu# BMICT docdopy y 1000BOMY pallioHi TITEH MIKITHHOTO KOIUBAETHCS Y MEKaX
Bix (704,9+7,4) mr mo (990,4+22,9) mr, mo ckiagae 6mu3bko 75,0% moTpedu. AOGCOMOTHUI
BMICT MarHiro y J000BOMY pallioHi JiTel cTaHoBHTH Bix (218,7+5,1) mr mo (300,7+5,6) mr.
JledinuT MarHito y pamioHi aiTed MKUIBHOTO BiKy ckianae 6mu3pko 45,0%. 3abe3nedeHicTh
pationy JiTell MKIUTBHOTO BiKYy 3ai30M y mijioMy croctepiraerscs Ha piBHi (11,8+0,20) mr
(Bim 12,64+0,19) mr mo (11,0+£0,20) mr), oo CBiAYUTH, Ha KOPUCTH HOro AeQilUTy B
cepenubomy Ha 18,5%. Beranosnenuit medinut uuuky - (6,23+0,13) Mr i € gedinutHuM Ha
50,0%. AGcomoTHUI BMICT oAy y J0OOBOMY palliOHi AiT€H MIKIJIBHOTO BIKY (3 ypaxyBaHHS
CIIO’KUTOI MOJOBAHOI COJIi) KOJMUBA€eThCs y Mexax Bix (53,9+1,0) mkxr go (76,8+4,10) Mk, a
foro nmediuur y pauioni craHoButh Onu3pko 35,0%. Cepenne 3Ha4eHHS aliMEHTapPHOTO
3a0e3MeyeHHs palliony MIKOJIAPiB Mia0 cTaHoBUTH (1,134+0,018) mkxr Ha 100y. 3BepTae Ha
cebe yBary QakTuuHe 3a0€3MEUYCHHSI pAaIliOHy IIKOJSIPIB CEJICHOM, SIKE TICPEBUIILYE
¢izionoriuni morpedu Ha (60,0-80,0)% Ta cknanae B cepeaapomy (104,6+1,85) mr.

Ha mincraBi aHanmizy MiHEpaJbHOTO CKJIajJy HYTPIEHTHOTO 3a0€3MEeYeHHsS MOXKHA
KOHCTaTyBaTH, IO pallioH [iTeil xapakTepusyerbcs ME posnagamu, 10 3HAWILIO

B1JI0Opa)keHHS y MIHEpaJIbHOMY Tpodisi AuTHHHU (Tald. 2).

Tabmuws 2
BMicT Mikpo- Ta MakpoeJIeMeHTIB y BoJloccl AiTei

Maxkpo- Ta HopmarusHi 3HauenHss | Cepenni 3HaueHHs | CepenHi
MIKpOEJIEMEHTH Ha MOYaTKy OCEHl 3HAYEHHs Ha

MOYaTKy BECHH
Bop, Mkr/T 0,10-3,50 2,20+0,78 2,21+0,75
Harpiii, MKr/T 38,0-800,0 534,55+123.,45 654,27+212.46
Maruii, MKT/T 25,0-140,0 27,5+3.4 18,9+2,1
AJIoMiHIH, MKI/T 6,0-30,0 32,1+8,7 46,5+11,5
dochop, MKT/T 50,0-200,0 143,78+46,7 56,1+12.4
Kamiii, MKr/T 300,0-460,0 301,23+21,4 267,89+32.4
Kanp1iit, Mxr/t 1500,0-1700,0 1303,32+567.,4 1267,45+348,9




Xpom, MKT/T 0,15-2,00 2,34+0,98 3,04+1,0
3aii30, MKI/T 10,0-50,0 46,7+12,3 34,5+12.8
Maprasnenp, MKI/T, 0,10-1,00 1,13+0,34 1,78+0,82
KobansT, MKI/T 0,05-0,50 0,760,056 0,89+0,059
Minas, MKI/T 5,70-15,00 5,56+1,02 4,98+1,08
[{uHK, MKT/T 75,0-230,0 72,3+13,6 64,2+17,4
CeneH, MKI/T 0,50-2,20 0,52+0,0047 0,43+0,0034
MonibaeH, MKI/T 0,020-0,500 0,456+0,012 0,467+0,014
CBuHelb, MKI/T 0,10-1,00 1,34+0,45 1,36+0,45
Hon, mMxr/r 0,10-4,20 2,34+0,67 2,2140,68
CTpoHIIiii, MKI/T 0,30-1,50 1,76+0,21 1,84+0,25

Tak, 78,8% niteii MatoTh MOPYIIEHHS 3 OOKY MiHEpaIbHOTO MPOQiito, 110 OB’ sA3aH] 3
nediUTOM KaJbIiF0, MarHil0 Ta IUHKY Ha TJi MiJBUIICHOTO HAKONMUYEHHS CTPOHIIIIO,
CBUHI[IO, XpOMY, MOJiOJeHy, KOOaJbTy Ta CceJeHy. 3BepTac Ha cebe yBary aucOaliaHc
CIIBBIIHOIIIEHDb KaTii/Kanbllii, Kanblliii/Maruiii Ta kaibiiit/pocdop, 1o 6e3yMOBHO BILIUBAE
Ha CTaH 3JI0POB’Sl CYYaCHHX IIKOJISPIB.

[TornmuGniennii aHani3 OTPUMAaHUX pE3yJAbTATIB BCTAHOBHB, IO 3HIKCHHS PIiBHIB
BiTaMiHy Bi, Ta Bitaminy E Mae npsMuii cuinbHUN 3B’SI30K 3 MIABHUILEHHSM PIBHIO KOOAIBTY
(r=-0,78 ta r=-0,67 BimnoBiaHO), 3ami3a (r=-0,72 Ta r=-0,71 BiAMOBigHO), a BMICT BiTamiHy Bi,
Mae MpsIMYy 3aJIeXKHICTh BiJ piBHIO Kamiblito (1=0,87). [ligBuIIeHHS piBHIO IUHKY HEraTUBHO
BILUTMBAE Ha piBeHb BiTaminy PP (r=-0,86) Ta Biraminy C (r=-0,83). Oxpim TOro, BCTAaHOBJICHO
CHIIbHUI HEraTMBHUH 3B'I30K MiX BitamiHamu Bi, Ta Bg (r=-0,62), mixx Bitaminamu Bg Ta By
(r=-0,73) ta mix BiTaminom C Ta Bitaminamu rpynu B (B, Bg, B12) (r=-0,79, r=-0,66, r=-0,77
BIJITOBIJTHO).

Bceranosneno, mo y 66,7% niTel 3 BCTAHOBJIGHHM TI1MIOBITAMIHO30M Ta JUCOATIaHCOM
MIHEpaJIbHUX PEYOBUH, B aHAMHE31 Majid MICII€ JOBTOTPUBAIUN TMEPIOJ OXyKaHHS TICIs
NEpEeHECeHUX TOCTPUX 3aXBOPIOBaHb (rocTpi OpOHXITH, IHEBMOHIi, pecHipaTopHi
3axXBOpIOBaHHA Ta iHIIL.) Ta 23,1% aiTeil Maiu pi3HOMAaHITHI YCKJIaJHEHHS (OTUTH, CIHYCUTH,
raifMOPHUTH Ta 1HIIL.) HICJIA UX 3aXBOPIOBaHb.

Oo6roBopennsi. Ha namry gymKy, came BCTAaHOBJICHI CHHEPTIUHI Ta y OUIBIIIN Mipi
aHTaroHicTuuHi B3aemonii Mk ME Ta BiTamMiHaMH MOXYTh CTaBaTH MIATPYHTAM IIOJO
(dopMyBaHHS TiNOBITaMiHO31B, SIKI Y CBOIO YEpr'y MalOTh CYTTEBHH BIUIUB Ha CTaH 3JI0pOB’s
muTUHY. Tak, IpH JOCTaTHROMY HAJIXOJKCHHI BiTaMiHy B12 #10ro 3aCBOE€HHS HE MOXKIIMBO TIPH

3HWKEHOMY piBHI Kanblito. HailOlabIn moka3oBuUM € B3aeMoJlid UMHKY Ta BiTaminy C, ski



CYTTEBO BIUIMBAIOTh HAa IMYHOJIOTIYHI BJIACTHUBOCTI AMTSAYOro opraHizmy. I[liaBuiieHHs B
OpraHi3Mi piBHS IIMHKY CHpHUS€ PO3BUTKY rinoitamiHo3y C, 110 B CBOIO 4Yepry HpU3BOAMTH
JI0 3HIDKEHHSI OMIPHOCTI TUTHHU BIpYCHUM Ta 1H(EKIIHHUM 3aXBOPIOBAHHSAM. Y PaxOBYIOUH
AHTaroHICTHYHY JAit0 BiTamiHiB rpynu B Ta Bitaminy C ogHOYacHe iX MpU3HAYEHHS SBIISETHCS
HE JOLIJIBHUM Ta 371aTHE 00yMOBIIIOBATH PO3BUTOK BiIMOBIIHHUX TiOBITAMIHO31B.

Ha TemepimHiii dYac, npuW HaIBHOCTI KIIHIYHUX TMPOSABIB  TiMOBITAMIHO3IB
NPU3HAYAETHCS JIIKYBAJIbHA Tepalis 3 BUKOPUCTAHHSIM BiTaMiHHO-MiHEpAJIbHUX KOMIUIEKCIB.
[Ipore, i mpu3HAaueHHS TOBUHHE 0a3yBaTHCS HE TUIBKM Ha IJICTaBl O3HAK JIUCOAIAHCY
BiTaMiHiB, ajie ¥ 3 ypaxyBaHHsAM piBHI0O ME B oprani3mi JTuTuHH, 110 37aTHE 3a0€3MECYUTH
MiIBUIICHHS €(DeKTHBHOCTI Teparii.

3aK/109eHH.

1. XapuyBaHHs AiTe MIKIILHOTO BIKY, SIKI MOCTIHHO MEUIKAIOTh y XapKiBCbKOMY
perioni Ha 30-40% wmae eHepreTmuHuid nediuUT, SKUH, B TEpIIy 4Yepry, MOB’S3aHUN 3
HEIOCTAaTHICTIO OiKa 3 JOCTaTHIM CHoXuBaHHAM O kupiB (95-105%) Tta HaaMipHEM
CHOXHUBaHHAM ByriieBoiB (oHax 20,0%) 3a paXyHOK IMPOCTHX caxapiB.

2. Y BciXx OOCTEXEHHUX ILIKOJISIPIB y PAaIliOHI BiAMIYa€ThCS BUpa3Ha HEIOCTATHICTh
HACTYIHUX BiTaMiHiB: A (mediuut nonan 25%), rpynu B (nedinut 30%), E (medimur 20%),
I (nedinut nonaxn 20,0%) ta Bitaminy C (nedimut monan 15%).

3. Ha mincraBi aHamizy BMICTy BITaMiHIB y CHpOBATIi KPOBI MOXXIJIHMBO MiHTH
BUCHOBKY, III0 JIITH IIKUIBHOTO BiKYy MarOTh Ae(ilUT Xxoya 6 OJHOTO 3 TOJOBHUX BITaMiHIB, a
73,8% niTeil MalOTh IMOJIBITAMIHY HEJOCTATHICTh, SIKA BUSBISETHCA HE TUIBKM Ha MOYATKY
BECHHU, a i HA MOYATKy OCEHI.

4. 78,8% nitTel MIKUIBHOTO BIKY MAalOTh MiHEpaJibHI MOPYILEHHS, TOJIOBHUMU PUCAMU
AKUX SBISETbCA ACPIIUT KaubIil0, MAarHIIO Ta IIMHKY Ha TJi MiJBUIIEHOTO HAKOMMYEHHS
CTPOHIIiIO, CBHUHIIO, XpOMY, MOIi0OAeHy, K0OaabTy Ta CeJleHy, a TaKoX JaucOanaHc
CHIBBIHOIIECHb Kasiii/Kanblii, Kajablliit/Mardiii Ta kambiiii/Gocdop, mo 0e3yMOBHO Ma€e
BIUTMB HA CTaH 3/I0POB’sI Cy4aCHUX IIKOJISAPIB.

5. Y 66,7% niteil 3 BCTaHOBJIEHUM TiMOBITAMIHO30M Ta AMCOATaHCOM MiHEpaTbHUX
pPEYOBMH, B aHaAMHE31 MM Miclleé JOBrOTPUBAIMHN IMEPioA OJIyKaHHsS IMICII MEPEeHECeHUX
TOCTPHUX 3aXBOPIOBaHb (rocTpi OPOHXITH, THEBMOHII, pecripaTOpHi 3aXBOPIOBAaHHS Ta 1HIIL.) Ta
23,1% nitedt Many pi3HOMAaHITHI YCKJIaJHEHHS (OTUTH, CIHYCUTH, TaHMOPUTH Ta 1HIIL.) MICIS
IIUX 3aXBOPIOBaHb.

ABTOpPH 3asIBJISIIOTH TPO BIJICYTHICTh KOHQIIIKTY 1HTEPECIB.
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Pe3iome: BitaminHo-MiHepalibHe 3a0e3ledyeHHs JiTell XapKiBChbKOTO PETiOHY.
®ponosa T.Bl., Oxarnkina O.Bl., ATtamaHoBa O.Bl., MenBeneBa O.I1%. XapKiBChKUi
HAL[IOHATBHII MeMdHuH yHiBepenTer', HamionansHuit HaykoBuii ieHTp «Di3HKO-TeXHidHHIA
iHcTHTYTY, M. XapKis®

KurouoBi ciioBa: mitu, BiTaMiHU, MiHEpaIbHI PEUOBUHH, 3I0POB 4.

MinepanbHuil qucOanaHc Ta riMoBITaAMIHO3M CYTTEBO BIIMBAIOTh Ha PIBEHb 37J0POB’S
TUTAHA. METOI MOCHiKEHHs OYyJ0 aHali3 BITaMiHHO-MIHEpPaJbHOI 3a0€3MeYeHOCT] JiTen
HIKIIBHOTO BiKy. KOMIUIEKCHO 13 3aimyyaHHsIM pi3HUX 3a (paxoM crenianicTiB o0ctexxeHno 230
nited Bikom 7-17 pokiB. OLIHKY BMICTY BITaMiHIB y CHPOBAaTIi KpOBI HpPOBOJWIN 3
ypaxyBaHHSIM aHali3y (AKTUYHOIO XapuyBaHHS METOAOM BHCOKOE(EKTHBHOI piAMHHOL
xpomatorpadii Ha amaparti «Variany. BusnadeHnus BMicTy Makpo- ta MikpoenemeHtiB (ME) y
BOJIOCCI JITEHl METOJIOM XapaKTEpUCTUUYHOIO PEHTTE€HIBCHKOTO BUIIPOMIHIOBAaHHS Ha
peHTreHiBcbkoMy criekTpomeTpi “X-Lab 2000”. AHami3 pe3ynbTaTiB JOCHTIIKEHHS T10Ka3aB,
o XapuyyBaHHS JiTed mkinbHOro Biky Ha 30-40% wmae enepreTnyHuii AediuuT, SKUl
MOB’sI3aHUI 3 HEJIOCTATHICTIO O1JIKa Ta HAAMIPHUM CIOKHMBAaHHAM ByTiieBoiB (moHaxa 20,0%)
3a paXyHOK IIPOCTHX caxapiB. Y BCIX OOCTEKEHUX LIKOJSAPIB y PalliOHI BIAMIYAETHCS BUpa3Ha
He/ocTaTHICTh BiTaMiHiB A, rpynu B, E, /[ ta Bitaminy C. JlocniskeHHsS BMICTY BiTaMiHiB y
CHUpPOBATI[l KPOBi IMOKa3zajdd, IO yci JITH MamTh IedimUT Xo4a O OFAHOTO 3 TOJOBHUX
BiTaMiHiB, a 73,8% niTell MalOTh MOJIBITAaMiHY HEJIOCTATHICTh. BusiBieHo, mo 78,8% niteit
MalTh MiHEpAIbHI MOPYIIEHHS Ta AUCOANAHC CITIBBIIHOIIEHHS TOJOBHUX €CCEHIIATbHUX

esieMeHTiB. BcTaHoBineHo, mo y 66,7% qiTeii 3 BCTAHOBJIEHMM TilOBITAMiHO30M Ta



IUCOATaHCOM MIHEpAJbHUX PEYOBHMH B aHAMHE31 Majld MICIIE€ JOBFOTPUBAIMMA TEPiof
OJly’KaHHS TICJsl TEPEeHEeCeHNX TOCTPUX 3axBOpioBaHb Ta 23,1% aiTell Manu pi3sHOMAaHITHI
YCKJIaTHEHHS TICIISI [IUX 3aXBOPIOBAHb.

Pe3ome: ButamMuHHO-MHHEpaIbHOE OOECIICUCHHE JETe XaphbKOBCKOTO PErHOHA.
®posioBa T.Bl., OxankuHa O.Bl., ATamaHOBa E.Bl., MenBenena E.IT% XapbKOBCKHUIA
HallMOHAJIBHBIM MEIULUHCKUI yHI/IBepCI/ITeTl, HannoHanpHbIil HaydHbIH LEHTp «PU3HKO-
TEXHUYECKUHA UHCTUTYT, T. XapBKOBZ

KutoueBble cjioBa: €T, BUTAMUHBI, MUHEPAJIbHBIE BELIECTBA, 3/10POBbE.

MunepanbHblid [ucOaTaHC M TUIIOBUTAMHHO3bI OKAa3bIBAIOT CYLIECTBEHHOE BIUSHUE
Ha YpOBEHb 3/10pOBbs pebenka. Llens uccnenoBanms: ananus 06ecreueHHOCTH BUTAMUHAMU U
MUHEPAJIBHBIMU BEIIECTBAMHU JE€TeH IIKOJbHOro Bo3pacTa. KOMIUIEKCHO, COBMECTHO €O
cnernuanucramu, oocienoano 230 aereit 7-17 net. O1leHKY YpOBHS BUTAMHHOB B CHIBOPOTKE
KPOBH TMPOBOJMWIM C Yy4eTOM (DaKTHMUECKOTO THTAHUS METOJO0M BBICOKOA((HEKTUBHON
XKHUJIKOCTHON Xpomartorpaduu Ha ammapate «Varian». OmnpeneneHue coaepKaHus Makpo- M
MHKpodieMeHToB (MD) B BOjlOCax JeTed NPOBOIWIM METOJOM XapaKTePHCTUUECKOIO
PEHTTEHOBCKOTO H3JIyUY€HHS Ha PEHTreHOBCKOM crektpomerpe “X-Lab 2000”. Awnanus
pe3yNbTaTOB HKCCIEAOBAaHUSA IIOKa3aj, YTO pAIMOH JeTe IIKOJIBHOrO BO3pacTa HMeEeT
sHepretuueckuil gepuuur Ha 30-40%, KOTOpBIA CBsA3aH C HEAOCTATOYHOCTHIO Oelka B
pauroHe Ha (hoHEe MOBBIMIEHHOTO YMOTpeOaeHus yrieBoaoB (6onee 20%) 3a cueT MPOCTHIX
caxapoB. Y BceX OOCIEIOBaHHBIX MIKOJFHUKOB B pallMOH JEPUIUTEH 1O BUTAMHUHY A,
rpynnsl B, E, /I nu Butramuny C. [/laHHblE HcClIeI0BaHUS YPOBHEN BUTAMUHOB B CHIBOPOTKE
KpOBH TOKa3aJii, YTO BCE JACTH UMEIOT ACPUIIUT XOTs ObI OJHOTO U3 OCHOBHBIX BUTAMHUHOB, a
73,8% nereit UMEIOT MOJUBUTAMUHHYIO HEAOCTATOYHOCTh. Y CTaHOBJICHO, 4To 78,8% nereit
UMEIOT MHUHEpAJIbHBIE HApYIICHUs U JUCcOaTaHC COOTHOIIEHUS OCHOBHBIX ICCEHIIHATbHBIX
AJIEMEHTOB. Y CTaHOBJIEHO, 4TO Yy 66,7% neTeil ¢ BBISABJICHHBIM BUTAMHUHHO-MHHEPAIBbHBIM
qucOaJaHCOM B aHaMHE3€ OTMeYald JIUTENbHBIM IEepHOJl BBI3JOPOBIEHUS OCTPBIX
3aboneBannii u 23,1% nerei UMeIN OCIOKHEHHUS ITOCIE dTUX 3a00JIEBaHUM.

Summary: Vitamin and Mineral Support in Children from Kharkiv Region. Frolov
T.V..! Ohapkina O.V.! Atamanova O.V.! Medvedev O.P.?, Kharkiv National Medical
University®, National Scientific Center "Physico-Technical Institute”, Kharkov?

Key words: children, vitamins, minerals, health.

The mineral imbalance and hypovitaminosis significantly affect the level of child
health. The aim of the study was the analysis of vitamin and mineral supply of school
children. 230 children aged 7-17 years underwent comprehensive examination with

involvement of different specialty experts. Determination of vitamin content was conducted



by high performance liquid chromatography on apparatus «Varian». Determination of macro-
and microelements (ME) content in hair of children was performed by characteristic X-rays
method on X-ray spectrometer "X-Lab 2000". Analysis of the results of the study showed that
nutrition of school children has 30-40% energy deficit, which is associated with protein
deficiency and excessive intake of carbohydrates (over 20.0%) due to simple sugars. All
studies students in their diet showed a distinct deficiency of vitamins A, B, E, D, and vitamin
C. It is established that all children have deficiency of at least one of the major vitamins, and
73.8% of children had multivitamins failure, It was revealed that 78.8% of children had
mineral imbalance of ratio of essential key elements. It was found that 66.7% of children with
established hypovitaminosis and mineral imbalance in history had long period of recovery
after acute diseases and 23.1% of children had various complications of these diseases.



VITAMIN AND MINERAL SUPPORT IN CHILDREN FROM KHARKIV REGION
Frolov T.V., Ohapkina O.V.,* Atamanova O.V.,' Medvedev O.P.?
Kharkiv National Medical University*
National Scientific Center "Physico-Technical Institute”, Kharkov?

Introduction. At present time the prevalence of hypovitaminosis in children for certain
vitamins is more than 60%. In cooperation with minerals vitamins not only provide the adequate
functioning of growing body of the child but also can cause the development of somatic diseases.

Objective: to analyze the vitamin and mineral supply of school-age children who
permanently live in the Kharkiv region.

Material and methods. 230 children aged 7-17 years underwent comprehensive
examination with involvement of different specialty experts. Evaluation of vitamin content in
blood serum was performed on the basis of actual food analysis in daily diet of children.
Determination of vitamin content was conducted by high performance liquid chromatography on
apparatus «Varian». Determination of macro- and microelements (ME) content in hair of
children was performed by characteristic X-rays method on X-ray spectrometer "X-Lab 2000".
Mandatory criteria for the child inclusion in the examination included lack of vitamin and
mineral complexes intake over the past two months. The study was conducted in early
September and early March. Statistical analysis of the data was carried out taking into account
the principles of evidence-based medicine. Assessment of the significance of factors and their
interactions with the dispersion analysis was performed using Fisher's t-test. All studies were
conducted according to international biotic standards after written consent of parent for their
child participation in the studies.

Results. Analysis of actual nutrition of school children showed that the energy value of
study is on average (1977.1 + 23.7) kcal, for protein intake (49.4 + 0.9) g, fat (83.8 + 1.4) g, but
the ratio between the fats of vegetable and animal origin is 1: 3. Consumption of carbohydrates
among studied children is (261.7 + 3.2) g which exceeds their intake by 20% due to increasing
proportion of simple sugars. All studies children showed a distinct lack of essential vitamins in
their diet: vitamin A - more than 25%, B - 30%, E - 20%, D - more than 20.0% and C - over 15%
deficiency.

Analysis of the vitamin content in blood serum showed that all children have deficiency
of at least one of the major vitamins and 73.8% of children had multivitamins deficiency. Thus,

deficiency of B vitamins was observed in 43% of children, vitamin A - in 42.3%, vitamin C -



86.2%, vitamin D - in 93.8%, vitamin K - 56.8 % (p <0.005). It should be noted that vitamin
deficiency was not only observed in early spring, but in the early fall. However, the results of a
comprehensive examination revealed no obvious clinical signs of vitamin deficiencies; so
children have latent form of vitamin A deficiency, which have a negative impact on the child's
body and its resistance to adverse environmental factors.

The analysis of the mineral composition of the diet of school children found that the
content of Ca in daily diet is (446.5 + 7.9) mg representing 45.0% of the needs for child; P -
(847.4 = 710.4) mg, 75.0% of required; Mg - (259.8 + 5.4) mg, with 45.0% deficit. Fe level in
diet is (11.8 + 0.20) mg with deficiency to 18.5%, Zn — 50.0% ((6.23 + 0.13) mg). lodine content
in the daily diet of children (including consumption of iodized salt) is (66.9 = 2.8) g with deficit
35.0%. It should be noted that excess intake of Se (60.0-80.0)% ((1046 +1.850 mg). Thus, the
diet of children is characterized by mineral disorders. Thus, 78.8% of children have disorders of
the mineral profile associated with deficiency of calcium, magnesium and zinc against the raised
intake of strontium, lead, chromium, molybdenum, cobalt and selenium. Imbalance ratio of
potassium/calcium, calcium/magnesium and calcium/phosphorus should be noted which
certainly affects the health of today's students.

It was established that 66.7% of children with established hypovitaminosis and mineral
imbalance in history had long recovery period after acute diseases and 23.1% of children had
various complications of these diseases.

Conclusion. Feeding of school age children has 30-40% energy deficit, which is
associated with protein deficiency and excessive intake of carbohydrates (over 20.0%) due to
simple sugars. All studies students in their diet showed a distinct deficiency of vitamins A, B, E,
D, and vitamin C. It is established that all children have deficiency of at least one of the major
vitamins, and 73.8% of children had multivitamins failure, 78.8% - mineral disorders, which

certainly has an impact on the health of today's students.
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