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zllayuuaril UeHrp s4opoew gereh PAMH, Mocxazt

flpoeegeria olleHKa o6ecne.reHHocrt4 BuraMuHaMr,r 39 saHhvarculilxcn ftnaBaHnev Aerei 11-17 ne

uhx HanfiToK C BbtCoK4M coAepxaHueM BilratMilHa C (135 ur/cyr). KoHqeurpaqnr acxop6uno

KpoBh y 2/3 o6cneAoeaHHbrx npeBbl"llana BepxHrolo rpaHhqy HopMbr. l-lpra agerearnofi o6ecneet
BeHb BhraMrlHa E ne 4ocrrran HopMbt y 30,8% 4erei ,  erraurna82-y 53,8%, p-xapotuna-y 179

MvrHoB hMer Mecro y 73,9"h ttanavvKoe n 56,j2% AeBoqeK. B nnaqe6o't<oHTponhpyeMoM
Hocrb KoppeKqrlh AeShqhra Br4TaMr4HoB nyreM BKn|ogeHilfl B paqtloH BhraMhHHo-Ml4HeparbHoro
13 ehraMr4Hoe B ao3ax, cocraBngoulr4x 2]-94ok or Bo3pacrHofi nopvut hx norpe6neH!4n
MrlHepa;bHoro HanHrKa B TeeeHrle 20 Auef i  conpoBoxAancf l  HopManr3aL{raei  ypoenn el t tauuna C
gexqraeri K ynyeueHurc o6ecneeeHHocrr't BttraMhHoM E 14 AocroBepHo ynyeuan

l)-raporuxorr,r.
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Vitamin provision in middlle school-agle children E
in for swirnnring and its cornectlon
V.B.Spirichevl, O.A.Vrzhesinskayal, V.M.Kodentsoval, N.A.Beketoval,

0.G.Pereverzeval, O.\/.Kosheleva1, G.A"Mikheyeval, L.lt l .Shatnyukl, T.E.Borovik2,

S. D.Polyakov2, l.T.Korneyeva2, S.G.Makarova2,, T.R.Chunnbadze2
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The authors assessed vitamin provision in 39 chi ldren aged 11-17 yeats who go in for swimnling
beverage with higlr vi tamin C concentrat ions (135 mg/day). ln2/3 oI the examined chi ldren, concenl
blood serum exceeded the upper norm limit. In case of adequate vitamin { provision, the level of ',iitar

values in 30.8% ol '  chi ldren, of vi tamin 82 - in 53.8%, of l l -carotene - in 79.5%. Deficiency of 2-l
of boys and 56.2% of gir ls. ln a placebo-control led study, t l re authors aspessed the possibi l i ty of cor
by including a vitamin-mineral beverage in the chi ldren's diet that contained 13 vitamins in doses am
age-related consu mption norm. The children's 2O-day intake of the vitamin-mineral beverage resulted
C levels in blood serum, in a trend for improvenlent of vitamin E provision and in significantly
the examined chi ldren.
Key words: vitamins, deficiency, blood plasma concentration, children, adolescents, swimmers
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O retruecrile 3arparbr (ecnu ronuro oHil HaxoAFTcfl B

paayuxsrx npegenax) ners6exno noBbil.ralor annerhr 14 yBenH-
'i{rBator norpe6nenre nhulr4, Ko'r-opaR Moxer o6ecneqrrb
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KoTOpoe 6utno npoeeAeHo B Coorl3€)rc
uAefl <c-Bt4T€tMHHh3al{ut'',|>, poAHBtuancff B 40-e roAbl npollnoro

BeKa r cblrpaBuafl B TO BpeMfl orpoMHyto ponb B O3AOpOBneHilr

KaK AeTCKOr0, TaK h B3pocnoro HaceJleHhtl Hauefr crpaHbl'

KpenKo <3acena' B ronoBax npaKThLlecKrx pa6oTHtlKOB 3ApaBo-

oxpaHeHhfl il cepbe3Ho MeluaeT pa3pa6oTKe h MaccoBoMy ocy-

ulecTBfleHrlo coBpeMeHHblx, HayYHO O6OCHOBaHHbIX H Bt'>lccrKo-

g$SeKrrBHb,lx Mep no npo$nnaKTrKe noflrrhnoBhraMilHo3Hblx

cocToFHnf thonT!4MH3aqr i lBhTaMhHHorocTaTycageTcKoroH

B3pocnoro HacefieHus Hallef i  cTpaHbl nyTeM perynflpHoro

BKnlotteHr4f B palllloH nr4uleBblx npoAyKTOB, o6orauleHHblx non-

HbrM Ha6opoM He,qocTatlou.lHX COBpeMeHHOMy qenoBeKy BvlTaMH-

HOB 14 ,qpyrhx xr43HeHHO BaXHblx MI4KpOHyrpreHTOB AO ypouHf ',

HaAexHo BoononHtlN3u-ler-o HX Aes[4Llt4T B paqfloHe cotspeMeHHO-

TO HenoBeKa. o6ut '1HOil npaKTilKOr B nhraHnh cnoprcMerHoB

f Bnf eTCff i lCnO'|b3OBaHile BblCOKt'1X rqo3 BnTaMtIHOB-aHTh-

oKcr4AaHTOB c n E, He3aBr4cilMo oT HanMgrfl hnr'1 oTcyTCTBl4R

ilx HeAocraTovHocrra [2].

B aagavy pa6orbl BXoAr4no r4ccnegoBarb o6ecneYeHHocrb

BuraMnHaM14 gerefi cpegHero ulKonbHoro Bo3pacra' 3aHvtN'laru-

Irll4xcfl nflaBaHheM, a TaK)Ke B nnaqe6o-KoHTponhpyeMoM hc-

cnelqoBaHhll  oqeHilTb BO3MoxHocTb KoppeKuhvl BblRBneHHblx

.qesi lqi lroa nyTeM BKnnqeHilf l  B paLluoH BUTaMilHHO-MvlHe-

DarbHoro HanrrKa, coAepxau'lero BuraMrHbl B AO3aX' cocraB-

nfloulr4x 28-94% or HX peKoMeHgyevor7 HopMbl norpe6neHiltl'

Ilaquenrul a MeroFlbl

lr'[ccneAoeaHue ucxoAHoi o6ecne'{eHHocrt4 gerefr

B}ITAMUHAMh

Ha neoBoM sTane hccnegoaaHr i l  e  ceHrn6pe 2010 r ' '  a  Ha-

qane rpeHhpoBot tHoto ce3oHa, 6utna nsyveHa o6ecneqeH-

HOCrb Br4TaMr4HaMfi A, E, c, lB' ra p-raporl4HoM 39 npar-

T r 4 L | e c K h 3 A o p o B b | X g e r e r l c p e g H e r o u K o n b H o r o B o 3 p a c T a
(11-17 nerr), aaHnuarculr4xcn nJIaBaHileM h Haxo'qnquxcn

no.q Ha6nmgeHheM B orgeneHr4r'1 neve6Hoi Qil3Kynbrypbl 14

cnopTtlBHCrft MeAuqrHbl Hayvnoro L{eHrpa 3AOpoBbtl l lere14

PAMH ra orgeneHnrl nr4TaHntl 3gopoBoro i l 6onbHoro pe6eHxa

Hayrnoro LleHrpa 3AopoBbR lerera PAMH' Aern He ilMenvl

xpoHttLtect(t1x ga6oneeaunit u 6onesHefi o6veHa BeqecrB

(caxapHutDi Pvta6et, MoLleKaMeHHaR 6onesrs' HapyuleHun o6-

MeHa gfleKrponrroe), y Ht4x orcyrcrBoBafli l  HapyuleHl4tl co

cropoHbl )KenyAoLlHo-Kl4ueqHoro rpaKra (o6ocrpenre xpoH 14-

LfecKoro ga6oneeaHrfl t nv ocrpble xenyAoHHo-Kl'1tu€)ilHble

paccrpoicraa) u ocrpsre nHQerrlroHHste sa6oneeaH14tl B ne-

proA Ha6,nrcAeHnfl. Oqexxa HyrpvlrtlBHoro craryca 'qerefr

no rH.qex,cy Maccbl rena (nn,qexc Kerne) noKa3ana' qro

e 70,7"/o l lHAeKc Maccbl rena y perei HaxoAhrcfl nrxe 18',5'

L|To XapaKTepHo Ann fl€rTeil, aKTLIBHo 3aH[Mapqhxcn cnop-

ToM. 14 cql4Taercn Atlfl Hl4x ycnoaHotl nopuofi'

06o6ercneqeHHocThBHTaMhHaMucyAVnVnohXKo| . t | . leHTpa-
qr4u B cblBopo"rKe KpoBvr [3]. El:nue npo6 rpoar npoBoghntl

Harou-laK hg norreeoi BieHbl B nephoA nflaHoBof AhcnaHcepn-

3aqhx. Pognrenr Aerefi Aanu unQopunpoaaHHoe cornache

Ha yqacTHe gerefi e uccne.qoBaHhLl'

Oqexxa snnfiHHt npileMa BHTaMIIHHo-MnHepatlbHoiro

HannrKa Ha BhraMhHlHblf crafiyc 4erefr

n[ansxrailuee [4ccnegoBaHile npeAcraBnf,no co6oi nnaqe6o-

KOHTponilpyeMoe npocneKTrBHOe MeArqhHcKoe Ha6JlofleHile'

4[

6pocoaecrnofi xnnHnqecroi nparrvtru'

Hax EC c 1991 r, (EuroPean Good 0lini

1 991 ), gilpexl4nHblMl4 yrasanrnun M3 PO vt

Be.qeHrfl anpo6aqufr B net{e6Hblx 14

yqpexAeHrfl x Poccnicroil OeAepaL{rr'

Cxema o6cnegoeaHufl BKnPLlana:

gerei,  oqeHKy aHrponoMerpi lqecKLlx

peHrocHMocrl4 npoAyKra' oqeHKy olpra

nperqnoxeHHblx BKycoBblx BapxaHTOB

Boflrnrcb B Haqatle rccreAoBaHnfl h

rhcrpaL{rrc anfleprilLlecKvlx peaKLll4i

crnoilcra, a raKxe oqeHKY BilraMllH

nor{eMa Hanr4TKoB B TeqeHr4e 20 ,qHrefr'

lBce o6cneFoBaHHble Aerr 6stnm

B 1-ro rpynny Eerefr, 3aKoHel4t3uJl4x

18 eenoeeK (9 rvransurar<oe r 9

6onenr ocrpblMl4 pecnklparopHblM14

(OlPBYl), a y 1 pe6eHKa pa3Bilnctl ocr

fpynny 6utnLt exrloqeHbl Aerh c 6onee

TpeHHpoBoK, nocKonbKy B ycnoBhtlx

TeJnbHOMy nepiloAy c 3Tr4gecKrx flo314

3al-bctl OT npr4MeHeHt A y Ht X BhTiatult'1

ulecrB. B rPYnne 1 sceAeru 6utnL1

B [pynne cPaBHeHhfl - 5 gerei

pa,3prAa. B rPYnne 1 rPeHuPoeovHaR

eutue (22,8 t 6,6 '{ B HeAenlo),

(1 l l,9 t 4,6 ! e Hegenro).
Ha npornxennu 2O AHer. Eervl A

AeHb nocne TpeHHpoBKl4 nonyqann

Kn aKrhBHoft Ao6aexil (5A!) t l

"Cuecu cyxafl c BilTaMnHaMil i l  N4l'1

AJ.rF HanuTKa " Banerer-Cfl loHrrrp"
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"l-a6nxr1a 1. Cogepxarhe BuraM[4tloB

B HANHTKE

l(lor,lnoHenr CogePxaHnte
B 1 nopqiltl
(craxaHe)
HANhTKA
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A, Mr
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40
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SltonrH. MKr 14

gpgrraq," a,rri . ,,,:., :i :i 1
HeDanbHblg BgUeCIBa ..,, r, . ". ".ltt..

fanrqnil (naicrai), !,tr
Karnil (unrPar), urr 200
l4on (xurnn'fiolar), urr 4
PH[1 - pexoueupyeMae EwpacrHafr cyro\Han
' p-xapoun coqepxatcfl ronbKl B Hanur^ie,co
ioropatrt geru nonyeanu 4 pasa sa 20 pueil'



W 
,*;,a*;iri;.i.,,,;.,;,..,,..-;^,r--*r.-*..-

O6ecneqeuHocrb BhraMhHaMh Ae"Ie i l  cpeAHero

or  16 .1  2 .2008. )  npo l l3BoAcrBa "E lanerex  f lpogmunsxc ' '

3 di lanu' lura n 1 geaovxa re eroff rpynnbl He saKoHtiht l t l  t4c-

cni. .qo""*r".  Hanuror cogepxan $pyrrosy' t l l ' lMoHHyro Kvlc-

nory, n6norHyrc Khcnory' Ll4rpar Halphn, nHTapHyrcl Krcnory

(4Q urr),  conb f l !4ulenyn f iogrpoeaHHylo c noHHXeHHblM co-

gqpxaxraev Harpi lR, ManbroAeKcrpt4H, apoMarh3aropbl Harfy-

pdnono'u t4 hgeHTrLtHbte HarypanbHblM, KoHLleHrpar cBeKotlb-

Horo coKa E1621 (co BKycaMh M?rl l lHul vnv BvluJHt '  hnh Kn$K-

e;r N nrMoHa , vnu a6nora) ranra p-rcaporrH (co BKycoM anenb-

crHa). Hanrrrur roroBtani l ,  paarBopffF coAepxt4Moe KoHueHr-

plLra t naKernKa (20 r) e 200 vn 6yrnnxpoeaHHoil  eogut

KoMHarHofr reMneparyput. O,rtrH craKaH Hanr4TKa o6ecne'{11-

sdrn AononHilTeflbHoe nocrynneHile B oplaHn3M acex 13 eh-

tdL tu f iHoeBKof ihqecTBax,coo. rBeTcTrBy}ou- lhx28-110%oTpe.

*l , t"ngy"n oi Hopvtut rx no-rpe6nerH!4ff,  a raKxe 3 uaxpo-

3 r I e M e H T o B B A o 3 a x , c o c r a B j ] F t o u l r a x S - 3 3 % , v t i t o q B A o 3 e

okono 37" (ra6n. 1) '

Bo 2-lo rpynny Aerei, nonyqaBuhx Ha nporflxeHhr4 Toro xe

olrpe3Ka BpeMeHfi cneqtlanbHo H3roroBneHHsli  aHanorvt ' lHutt4

nb ocHoeHovly cocraBy il BKycy HanilroK (4 aryca)' Ho 6es sr-

r irMHHoe, |3-Kaporf iHa i l  MIHepanbHblx I ]eulecrB (nnaqe6oll '

elculn!4 9 Manugilxog r 3 4eeovrr, 3aKoHqhlllur4x t4ccne'qoBaHfi€]'

5 Aereil (3 geeovxvt ra 2 rvtanuqhKa) nur6ulnr y13 rccne'qoBaHhtl'

6rgHoruy pe6enr<y orMeHhnh npileM FlanilTr(a B cBfl3h c Bo3Hl4f(-

urei y Hero Ha 3-i  AeHb npheMa npo.qyKTet peaKuhtl HenepeHo-

o4Mocrl4 B Br4Ae KoxHblx eutcutnaHrfi (y pe6eHra B aHaMHe3e

alneprhf Hd l-lblllbl-l! AepeBbeB r'r rpaa), 4 x rcoHqy nepno'qa Ha-

6nnEeHNn 3a6r3rert4 OPBYI.

Aern oxorno nphHr4Maru o6a Hanr4TKa: KaK BfiTaMrHHo-

t lrrHeoanbHbrfr,  rar r nnaqe6o, xaxrx-nu6o no6oqHutx peaKll t / t4

( lsa i lcKnoqeHueta 1 pe6eHra h3 rpyrlnbl,  nonyraauetl  nnaqe6o)

i lnh orKa3oB or npreMa HanrrKoB orMeYeHo He 6utno'

Ha saKnlo' lurerbHoM sTane hccueAoBaHhtl,  nocne 20 gHeli

perynfl pHoro npfi eMa AerbMt4 BfiTaM!4HHO-MhHepafl bHoro Hanl4T-

i'a vtnv nnaqe6o, y nrx 6utnu BHoBtr B3flrbt o6pasqut KpoBN !43

$enut (no 5 rran) gnn noBropHoro onpepeneH'1q B Hilx KoHlleHrpa-

lllHH l4ccneAyeMblx BtlTaMilHOll.

O6paer-1ur KpoBH LleHrpN$yrrpoeanr npu 500 g B reqeH'4e

]15 vr,tr  nph KoMHarHoil  reruneparype' l lonyveHHyo cblBopor-

Ky xpaHrnh He 6onee 1 vecqqa npu -20'0 Ao MoMeHTa npoBe-

j leutan aHannea. KonqenrpaqilP BhraMHHoB A (perrHona)'

i: (cyvrrursr cr- m y-ror<oSeponoe) h p-KaporhHa onpeAenflfih c no-

ivtoutuo estccrross$errheHoi xugxocrHoi xpoMarorpa4hr

iIBOXX), BLlraMilHa B, (pra6oSnaaraHa) - SnyopecqeHrHblM Me-

trogoM Tl4TpoBaHhff pra6oQrraeraH-cBtl3blBaloultau ano6enxov'

B i lTaMi lHaC(acxop6uHoeo i l rhcnor .s t )scaexenonyreHHot , tcu t -

BOpOTK€ - MeTO,qOM Bl43yanbHOrO Tr'lTpOBaHhtl peaKTrBOM

TunurvtaHca [3]. B ravecrBe Kpnrep,|eB odecne'{eHHocru o6cne-

AyeMbtx tl3yqeHHbllvlt4 BhraMNHaMh tacnofl b3oBanu o6u1en pnnn-

6arni)
KonqeHrpaqnR BtrraMhHa B cblBopolKe KpoBv

Acrop6ranoaan Krcnora, Mr/An
Ph6o$naeuH, xriMn
PeruHon, urr/4n
B-xaporuH, urr/gn

u. lKonbHoro Bo3pacTa, 3aH!4Malou{t4xcf i  nf laBaHheM' i l  ee Ko

rbre BennqnHut [3]. fierei c noKa3areninM He,qoc atoLqhMh

Huxneti rpaH[Llbl l"{opMbl, ct{vlraJltl Hei4oc'

H brMr4 coorBercrBylou-lH Ml4 Bt4'raMilHaM 14'

f lonyveHHute AaHHble o6pa6aruteann c

qecKhx naKeroB SPSS Enn Windows (

RcHeHvlfl crarncrllgecxoi gnaqrtr,tocrt,t

Hbrx Be.n!4qt lH hcnonb3oBani l  Hen

MaHHa-VNrnh Anfl  He3aBncllMblx

Bnnroncoua AflF 3aBrchMblx nepeMe

pa3Hoc:Tvl 'aur6oPovt- ls tx  Aonef i

Crsro,o,eHra [4]. Paanrvnn Mexpy auaItu

nf lMn CLl l , lTani l  .qOCTOBepHblMt4 nph AB

3HaLlr4MOCTl4 p < 0;05'

Fe,synurarbil HcclreAoBaHnfl Dr

hccnegoaanue ucxoguoi

Aerefr BITaMtaHaM]l

'oLtHo

1 4 .
craThcrh-

. ,[nn est-
pbrB-

-rprrepufi

KphrePHf
pHocTb

-KpilTeputo

noKa3are-
ypoBHe

o6cne-
f iHOM npeA-

x, KoHLleH-

cbrBopoTKe

. Sonee
na Bepx-

u Ha 40%).
BhTAMT.

M npfieMoM

HANTTKA

pxaqero
HaTpLlfl,

,  Br ,  gmrorn-

i le STOrO

l d  n q

no-
T.e.  B KOfi t1-

norpe6ne-
BO3pacTa

e AaH-
BepxH1414

(erra-
K nuu-le

, pe3ynbra-
gereil enra-

BOphrenb-

oKa3ulnacb

Pesynurarst h3yqeHhR l4cxoAHoil

AyeMbtx getefi eurauhHaMil C, Br, A, E

craBneHbl a ta6n' 2 u 3. Kar Bl4AHo l4x 3

Tpauiln acrop6tt iHoaofr K14CnOTbl (

rDoen perefr Haxo.qfinacb Ha oLleHb

vervr y 607" o6cnegyevulx oHa cyu-lec

Hrolo rpaHuqy HopMbl (a pnge cny'{aeB

Croru, vts6utro'{rioe HacbluleHile opra

HoM, oYeBtaAHo, 6utno o6YcnoeneHo

o6cnergyevrstMH ,qerbMtl 5A.[ x nl,tule

(CfP 77.99.23'3;V.5562.7.08 or Cr3'07'

rn0K03y, sKcrpaKT qepHonnoEHovl

sKcrpaKr f leB3er4 (vrapanri KopeHb)' Bl4

HoBafl Ki lcnora), nrvoHHylo Ki lcf loly'

Hanh'r-Ka no 3 criaraHa B AeHb (2CI r cy

craKa.H eoAut) o6ecnev14Bano

roe6nenne 135 rrlr acrop6ruoeoi xutlno

gecTBe, npeBbltLjaoqeM peKoMeHAVe

Hr4fl ilroro Br4TaMrHa AeTbMl4 cooT

a 1,1'-2 Pasa [5]. B nnreParYPe
Hure 06 ng6uttovgol,l norpe6nenun,
gonyr:rut"tutfi ypoBeHb, HeKOTOpblx

vrH E, $onneoan Kt,tcnora, qnHK]

cnoPrcMeHarr,lra-nnoeqavr [6]'
B orni l . l !4e or.qaHHblx no

Tbt olleHKh o6eche'leHHocr!4

MilHaMh Bz, E u B-raPorNHorra 6utnN

Hurvu (ra6n. 2).
KouqeHrpaqnfl BhraMhHa Ba e cut

Hr4Xe HnxHeft rplanraqur Hopust 6onee

Ta6nr4ua 2. O6ecneqernnocrr O6CneAyeMbrx gerei euralrHHaMvl, oqeHeHHag no llx ypoBHlo B cblBoporKe KpoBlr'

Bce o6cregyeusle (n = 39)
'1,70 * 0,09 (1,10-2,20)
5,24 *0,82 (1,4-14,1)
41,1*2,74 (25,ff i6,5)
15,3 j' 1 ,0' (4,8-29,4)
0,94 :: 0,07 (0,68-1,45)

Manururr (n = 23)
1,70 t 0,06 (1,10-2,20)
4,,83 c 0,40 (2,1-9,3)
40,6 t 1,58 (25,6-54,9)
13,9 t 1,1 (4,8-29,1)
0,92 t 0,04 (0,68-1,34)

TOpOH

oScy

0-Ka

2 ) B

ynfipH

unnst  (

(n = 16)
(1,1F2,10)
(1,4-14,1)
(30,ffi6,5)
(8,4-2e,4)
(0,72-1,45)

17,6 x1
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Ta6nhLla 3. Koflu.{ecreo Aerefr c yPosHeM BuraMuHa HHxe Htax-

xefi rpaxnr4ur HopMbr (a6c,, %)

Buralruu Bce o6cnegyeuute (n = 391 Manrrnrr.t (n = 23) Aesorru (n = 161
c 0 0 0
B, 21 (53,8) 13 (s6) I (s0)
A 2 (5) 2 (8,7) 0
p-rapon.rr+ 31 (79,5) 21 (91,3) 10 (62,5')
E 12 (30,8) 7 (30,4) 5 (31,2)
. pocroeepnocrt pasnnwu p < 0,05.

(ra6n. 3). flpr erou y pnAa Aelet oHa HaxoAnnacb B npegenax

1,4-2,1 Hrlnan (ra6n. 2), r .e. B i !-4 pa3a Hhxe HHXHefr rp,66xq51

HopMbr. IXwwy 2 AeBoqKil 6utnn ontnuanbHo o6ecneeeHbl 3rl,1M

BhTAMTHOM.

[aHHure o6 o6ecneqeHHocrt4 o6cneAyeMblx Aerefi  Bi lraMil-

HoM A Llenecoo6pa3Ho paccMarpklBarb B coBoKynHocrl4 c AaH-

HbrMr,l  06 r4x o6ecnegeHHocrt l  $-xaporrHov, Koropbll i  f fBngercF

npeAUecrBeHHilKoM BhraMr4Ha A r rHteHcrBHo pacxoAyeTcn

Ha f l4HTe3 3TOTO Br4TaMHHa B OpraHh3Me npr HegocrarogHoM

nocrynneHhrl nocneAHero c nHulei l .  71rvteHHo 3Ta chTyaqrn'

cKopee BceFo, vt nwena Mecro y o6cneAyeMblx HaMu geretZ.

KoHr-{eHrpaqutt Bi lTaMilHa A (perrHona) e csleoporKe KpoB14,

e 6onurut.tHcree cnygaeB, HaxoArnacr. e6nvsn HnxHeti rpaHn'

qbl HopMbr fta6n. 2). Cnuxennstt i  ypoBeHb perrHona 6utn o6-

HapyxeH ronbKo y 2 Manbwtroe (ra6n. 3). B ro xe BpeMf

KOHqeHTpaqrn $-xapornHa oKa3anacb Hrxe rpaHLlqbl HopMbl

y 8O"/" O6cnegyevurx, npnLteM cpegr Manbvrxoa geQrqnr

Bcrpelrancfl  AocroBepHo B 1,46 pa3a saule (ra6n. 3). l -ny6ot<ttt i

.qe$rarlrr ororo Kaporl,rHonga (ypoeenu B cblBoporKe KpoBl4

Hrxe 10 rvrxr/gn) BbtFBflf l f lcf l  y 5 vanuvut<oe r 1 geeovxta.Ecnvr

cpeAr Manbqr4KoB He 6utno HN oAHoro pe6eHKa, onr[ManbHo

o6ecneeeHHoro []-Kapo'rhHoM, ro y 2 Aeaorer KoHLleHrpal{hf l

sTOrO Kaporl4Hofiga B cbrBoporKe xpoen (56,5 n 96,7 urr/gn)

npeBbrcrna BepxHloro rpaHilqy HopMbt (40 Mrr/gn). VpoeeHu

ll-KaporilHa B cbrBoporKe KpoBr .qeBoLteK 6blfl estue Ha 27"/"

(ra6n.2).
9ro racaercfl Br4TaMfiHa E, negocraroK Koroporo cpeAvl

B3pOCnOrO HaCefleHHR B pa3nu4qHblx pernoHax HauJel4 crpaHbl
o6HapyxhBaercs AocraroqHo peAKo, To B AaHHoM cflyt{3" 

""-
cKoflbKo cHr4xeHHan o6ecne.ieHHocrb 3Tt1M BlrraMhHoM o6Ha-
pyxrBanacb y rperil o6cfleAoBaHHbtx Aeret He3aBllcl4Mo or
nona (,qo ypoBHn 0,68-0,72 npu HilxHei rpaHrqe HopMbl

0,8 ri lr/,qJr) [7]. AxanornqHbre AaHHbre o pacnpocrpaHeHHocrvl

HeAocrarKa BNraMr4Ha E (y i!6,7-55o/o) 6anu nonyqeHbt npil

o6cneAoeaHilh BecHoi-neroM 2001 r. noApocrKoB o6oero
nona 11-17 net, Be.qyLqHX Maflono.qBilxnsti o6pas xrl3Hl4
(rpynna 1) r saHruapu-lhxcn 6acrer6onou (rpynna 2) t8, 91.
Taxru o6paeorra, cHilxeHHatt o6ecne,{eHHocrb Br4TaM!4HoM E
,1acrh o6cneAoBaHHblx Hatr,tr Aerei MoxeT 6strs nuuu c)TLlacTr
o6r'qcHeHa ero noBbil. leHHblM pacxonoBaH[eM B ycnoBtlf lx
ycuneHHorZ $usnvecroft HarpV3KH. f ' lpegnonoxeHre, qro npn-
yhHoli TaKoro cN{HXeHhr Morflo 6btrb Bo3AefrcrBhe Ha o6MeH

B[TaMhHa E noerrueHHblx Ao3 acKop6ilHoBoi xncnorst, He
Haujro cBoero noATBepxAeHHR, nocKonbKy cooTB€)rcTBHg

MexAy noBbllueHHblMr4 ypoBHfiM14 BhraMhHa c e rposr o6cne-

.qyeMbrx 14 cHhxeHHblMt4 ypoElHflMr o-roxoQepona tsbltlBtleHo
He 6brno.

Hegocrarox BhraMvrHoB y 6oflbulttHcrBa o6cneAoBaHHblx
gereri Hocltn co,reraHHsti xapaKrep (prcyHox). Hegocrarox
KaKOTO-TO OflHOTO KOMnOHeHTA (np6Oro u3 ngrv HccneAoBaH-

42

AecflTrneTne
Haurefr croeinut HaMerr4nacb reFlAeH
qeHHocl4 , oco6eHuo
ermv, ganH$re o HeAocraroYHol, l
perei uroruHoro Bo3pacra, n

.qoBaHhh, pa3Ho conocr

nvraHw Aereti  l rKonbHoro Bo3

sa hcKnp"tdHHeM Toro, ,tro 1

acevn 5 HcpnepoBaHHblMr4 MHKP(

uao6opor, LiMen o.qHoBperueHnur ft

l(poMe ehrahdrHa C, gpyrre pets

,qocroeepHori 3HaqnMocrr4.

OnacHocru srotZ crryaqiln no,o,qe
1CTBOM, YTO nOJlklrilnOBtlTaMhHOiS H

npilFrHoe, QceHHee epenzrn roga (o(
ceHrn6pe 2010 r.), rorpa Ha6rrc,ga
Hocrn euratiar4HaMr C, E r xapornt

flo gaHH$ttr,t sapy6exHutx t4ccne/
xapaKrepHq AocraroqHoe coAepxa

nurx), rar n$aerno BVtr?Ml,1Hd Bi:

tsHTaMhHoB (rau{e Bcero 82 h

r i lqECKN AKTUBHbIX KOMNOHCHTOB:

Bi lTaMrHoB A rnu Bz.

Crna,qsreaercn BneqarneHHe,
HbI BCEMT BilTAMhHAMN HECKONb'KO

B.Ka , hMen MecTo
TaTOK ,!By1

-Kapc,r ) Ha6nhoAancn
x) .  6 (4 Manb.{t,r-
ATOK rpex 6uono.

E, B-KaporhHa u

6srnN o6ecneHe-
Ir4KoB. OgHarro

o6ecne.reHa
i l ,  a 1 ManbHhK,

BCEX BhTAMhHOB

ypoBHn

HacefleHt4R

o6ecne.
C [7 ] .  B  cBR3u c

BTTAMhHAN^U

hccne-

aMh aHano-

3TOTO COnOCTaB-

euravrHoe E,
ug Han6onr:e
cpaKropoB B

HaLUet crpaHe.
rev o6ctosreru-
B caMoe 6naro-
npoBoArnocb B
re o6ecneqeH-

toHbrx nIoBr_loB

OHE BhTAMhHOE A

o norpe6neHlru
3]. lztueorcn garH-
n E a cutaoporre

pe3ynbTaToB c

brx cnoorcMeHoB

4 BHTaMUHoB

Hegocrarornocrr

.  o6ecneqexxuu
82 r,r F-KapornHoM)

BUTAMHHOE

01.

u C, ne,qocraroqHoe - Br4TaMilHa
B!4TaMilHOB rpynnbr B nporreope'
Hbre 06 aAeKBarHoM ypoBHe B

xpoen [14]. ConocraeneHhe f lcxpoen [14]. ConocraeneHhe flon

AaHHbrMl4 op o6ecneleHHocr!4 B14

1 arranrsa 2

{u-rrr^, ffiffi fleaorxr
Prcyxor. Olrxocrrenuxoe Kon
BCeMr hccngAoBaHHblMlt BHTaMI
n qacrora coqeraxxofr HeAocra
(o6u1ee xorfuvecrso Aerei,

AeBOq

i lel{T

[8, e].

CTA B

[ 1 1 -
hHoe C

H A M h

xau, - 39).

(c, A,

no BceM BrTaiiH.



o6ecne.reHHocrb Elr,rraMllHat,, tr .r  gerefr cpeAHero [uKoJrbnoro Bo3pacra, saHrarr,, |arbru-lraxcs nnaBaHtleM' u ee

Apyrilx crpaH noKa3blBaer, t{To HeAocraroqHaR O6ecneqeH-

BhraMilHaMh Aerefr, 3aHilMalou]t4xctl BogHblM cnopToM'

orpaxeHheM, B nepBylo oqepeAb, HeAocrarotlHoro n0-

3Tl4X MhKpol-lyTpvleHroE c palltloHoM, a He Tonbl(o

pacXoAOBaHheM 3T1,tX Bt4TaMhHOB B yCflOBHRX Bbl-

x or43h,{ecKHx Harpy3oK, conpoBoxAaou-ll4xcfi ycilneHn€}M

oKHcneHhtl t l i lnmfloB [15, 16],

hglueneHue o6ecneqeHHocrh Aerefr BnraMvlHaMgl

B xoge npueMa BnraMu HHo-Ml.lHepat bHoro HanlrrKa

flocronury n3BecrHo, t tro cocronHhe noflhrhnoBhraMHHoBa

o6u1ru cHnxeHheM pa6orocnoco6HclcTn,

rqnn cnopTcMeHoB nMeeT nphFlqi ln], lanbHoe 3HaqeHhe' He

er coMHeHhg Heo6xo,qi lMocrb KoppeKqur Bblf lBneHHOl4

aroeHofi o6ecne.{eHHocrl4 Aeref Bi lraMl4HaMh [1 '  15] '

cneAyloqeM STane pa6oTbl Bce o6cneAyeMble 6utnr pete-

Ha 2 rpynnbt. Bgalten HanhrKa c noBblueHHoti gosofr

KrlcflOrbl Aern cranv nonyllarb 6onee c6anatH-

HHbrtI BfiTaMilHHo-Mr4HepanbHbltZ HanilroK (cv. ra6n. 1)

nr nnaqe6o.
Pesynurarst oqeHKh Br,lTaMhHHoro craryca Aerefi Ao Haqafla

nocne npfieMa BilTaMLIHHO-MuHepaflbHoro HanHTKa vnt nna-

npe.qcraBneHbl B o6o6qeHHoM Bnrqe B Ta6n. 4. 3a ucrno-
qeHr4eM Br4TaMilHa c, gocroeepsstx ornnqilfi no o6ecneqeHHoc-

rqpyrilMh Br4raMrHaMr4 MeXAy .qeTbMtl vls AByx l-pynn He

6srno. l4cxogHutti ypoeeHb acKop6llHoeotl Kilcnorbl B o6enx

rpynnax npeBbtluan BepxHlolo rpaHfiqy HopMbl r 6bltl AocroBep-

Ho Ha 13olo Bbll"l.le y rqerei h3 1-il rpynnur, vlMeoulvtx 6onee sut-

coKhe sr3hL{ecKne Harpy3Kl4, no cpaBHeHh}o c noKa3aTeneM

rpynnbr Aerefi , notlyl{aBlul4x nnalle6o.

Kar argHo ta3 npegcraBfleHHblx,qaHHblx, nepexo.q or npheMa

HanhTKa c .qo3aMH aCKOp6ilHOBOti xncnorut, npeBbll ' laoqHMLl

norpe6nocru opraHvl3Ma e 
' l  

,5'-2 pa3a, Ha BllraMhHHo-

MhHepanbHblfi HanhToK l4fln nnalle6o conpoBoxAanctl AocTo-

BepHbrM cHfiXeHr4eM npilMepHo Ha 2oo/o h HopManh3aqilel4

ypoBHF sroro BNTaMhHa B cblBoporKe KpoBt4 4erei. B o6erx

fpynnax KonHllecrBo AeTefi c qpe3MepHO BblcoKoli KoHLleHTpa-

quefi acxop6vrHoeoil Kllctlorbl AocroBepHo cHll3nnocb' STor

npoqecc 6stn crnuHee BbtpaxeH B rpynne nnaqe6o. B s"rofi

rpynne KonreecrBo gerei c epe3MepHo BblcoKotz KoHLleHTpaqil-

efi acrop6rnoBoft Khcnorbl AocroBepHo cHr43finocb B 7 pr63.

B rpynne,qerei,  nonyqaBtul4x Bi lTaMIHHo-MhHepanbHblf HaflH-

TOK, CO,qepXaU-I14i l  xopvanunute, sranonornvecKile AO3bl

acKop6ilHoBoi rrcnorut (80-93% or peKoMeH,qyeMofi HopMbl

norpe6fleHt4fl), eror npoLlecc ecrecrBeHHblM o6pa3oM npoilc-

xoAtljl MeAneHHee. Konh'{ecrgo AeTefr c H36blTot{Ho BblcoKoli

KoHqeHTpaqnei acrop6rHoeofi x!4cnorbl B cblBoporKe KpoBl4

e erofi rpynne yMeHblllnnocb nnub B.qBoe.

Coaeputeuno Apyraf, AHHaM[Ka Ha6nnganacb B orHoueHrtl

BUraMhHa Br, Ucxo.qHoe o6ecne'{eHre KoropblM y 6onbuHt{cr-

Ba Aerei 6utno HeygoBneTBopl4renbHblM. B AaHHoM cnyqae

perynnpHutfi npheM BnTaMNHHO-MUHepanbHoro HanhTKa B KO-

nuqecrBe, o6ecne.{rBaol4eM AOnOnHnrenbHoe K pallhoHy no-

cTynneHre BHTaMTF{a Bz B Ao3€, coorBercrBytouletz 53-64% or

peKoMeHAyeMoi HopMbt norpe6neurR AaHHoro BrlraMrlHa

AeTbM 14 3rOrO BO3paCra, con poBoxEancR HeKoropblM ynyq uJe-

HheM hx o6ecne.{eHHocTrl, qTo HaxogHno cBoe oTpaxeHvle B

yMeHblueHH14 KOnhi{ecrBa cnopTcMeHOB' HeAocraroqHo o6ec-

neqeHHblx 9r14M Bl4TaMnHOM (B 1,3 pasa)' xorff pa3nuqhfl He

nyHaB[rjt4x nannrpr 6eg e!4raN4hHoB, 3a

na yxyAuaTbce: KonhqecTBo cnopTc

o6ecneqeHHblx qThM BhraMHHoM' ytse.

(pasnrvnr negodroeePHur).

Cxognyn pa3HoHanpaBneHHyto Al4Har

.qocrrranil yPoa$n gocroeePnofi :

noxHOCTb gTOMyi o6ecneLleHHocTb

qrn roxoQeponE B CblBoporKe KpoEll4

croBepHbtM14. KQnmecreo HeAocraro'

h noKa3arenh,

Mbrx EeTeu E. B rpynne
9AB[IIhX BI4T e $opue HanhrKa,

K yBeflhqeHhlo

pa3nhqur no
roKoQepona B

qnh sToro Bh

il3MeHeHho. B (oHqe t4ccne,qoBaHhtl

rpoeN gerei gelix rpynn npu tlcxoArloM

6nrcAanocu, ro nq oKoHqaHhH npheMa BHT

HanNTKa HaMervinacb reHAeHl-lrff K ee

ppeKqhF

y AerM

npOTtlBOnO-

,qereil, no-
npo.qoflxa-

TATOLIHO

e 1 ,16  paea

o6cne.qye-

, nony-
reHAeHLll,rR

xpoer. Ecnn
cbrBopoTKe

Hnh He Ha-

KOHqeHrpa-

cranh Ao-
3TYIM

BhTAMilHHO-

cHrl3hnocb

HeAOCTaTKOM

, ocraBalocb

oTMe9aIOCb

h ,qaH-

3 3TOrO pac-

cocToflHt4tl

egeoe. B oT 3TOrO, KOnhgeCT

STOTO BhraMhHa B rpynne, nonyvaeulefr

Ha ucxo.qHoM

.[annure o6
ACTEfi BilTAMH

13MeHeHhfx o6ecne'{e

A uenecoo6pa3Ho,
Bblr.!e, B COBOKYnHCTCTH

HbIMi l  NO ETO y - l3-K
cMoTpeHilfl rro a rpynne 1

BhTAMilHOM

MhHepaflbHbtfr

eit B rpynne, floll

,nr4ToK, xoTtl t4 HeA,oc'

'{

oBMeclHo co c

s i3onemeK-
W--'TXffiI;

HI F;::
ETq d w.*'

g1 ::n:
R

J:U
E : !  , /
I I\I

?).4 r HoryPonunute hHTpeaheHTbl
E

e HoryPQnunote hHTPeaheHTbl

o Buro,rnfrHur MhpoBoro ^haepo DSM

f f i :H CO,rh C gltCOrO;
KOMNOHEHTO

C.il 
*'

*1W l ,+t
6as+ffim.

+ rtlA&[tlllrm W # lw
ffi
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f f ionH}|TenbHoronpHeMaBuTaMl|Hl{o-MHHepanbHoroHanHTKairao6ecneqeuHocTbgHTa
no cpaBHeHH|o C AeTbMH, nonyqaBunMH HanllToK 6eg enrar'rvtxoe (rpynna 2)

Brrauru l{opMa Fpynnar Llccnepoeanre M x tt Me llpegenu Kon}trecraO Aererl' at

c, ,arlAn 0,7-1,5 1 Ao 1,80 * g,9q 1,99 T'iFlH 
< HopMb'

nocne 1,48 t 0,08' 1,50 1,00-2,10 0

2 Ao 1,59 + 0,08-. 1,/0 1'10-?,10 0

nocne t ,St * O,OZ 1 ,130 1 ,00- l '70 0

82, Hr/un 6-20 1 Ao 5,6 t 0'8 5'3 1'4-14'1 12 (67)

nocne O,+ t O,Z 5,9 3,2-13,t I (50)

2 Ao S,+ t O,S 4,8 3'7-E,q 7 (58)

nocne S,Z t O'S 5,3 2,9-8,8 B (67)

E , r r , r r / n . n 0 , 8 - 1 , 5 1 A 0 0 , 9 2 t 0 , 0 4 0 ' 8 9 0 ' 7 3 - 1 ' 2 8 4 ( 2 2 )
nocne t,Ot * O'OS 1,01 0,68-tr '44 2 (11)

2 Ao 0,92 t Cr,06 0,87 
'' 

0,68-l '34 4 (33'3)

nocne 0,87 t Cr,06-- 0,84 0,63-11,32 4 (33'3)

A, ur/An 30-70 1 Ao 42,8 t 1,8 41'6 31'l-54'9 0

nocfle 41,2 t 1,5 42,2 32'2-P5'5 0

2 Ao 39,6 r 1,5 40,5 30,3-P9'0 0

nocne 42.,6 t 1,2p'o'1 4"2,3 37,4-50,9 0

p-raponrn, vxr/sn 2c-/ro I Ao t+,6I1,t 111'9 I'y11'2 16 (8s)
nocre 22,2ti1,8- 21,3 9,1-58'9 I (44)

2 Ao 20,3 t {},8 16,1 9,9-56'5 B (66'7)

nocne 19,9 + 3,6 18'2 7 ,H6,7 6 (50)
,AOCTOBe1HOCTi pa3nu,rhu Mex|y noKagaTeneM Ao Hagana h nocne npueMil HanulKa p < 0,05;

I J,'^^n,noon,nnrr naanuqurt Mpxnv aoorBeTcrBvnuuMu noKa3arennMl4 l-n u Z-il rpynn.

HHAM]/i I

(%)c YPt

!Tevl (rpynna1 )

]HEM B}ITAMhHOB
> HopMbl
14 (78)
7 (3e')
7 (58)
1 (8',)

0
0
0
0
0
0
0

0
n
0
0
1
1

npoAyKroB HP,qOCTaroqHo Anfl  nonH

ra  Br raMr4Hoa [18 ] .
AHanrs ,qalHHbtx nilTeparypbl noKa

T€r BfiTaMhHOP y CnoprcMeHoB Ha 7

ManbHaF paoorocnoco6Hocru, norp

HOCI|nBOCTb, bhshqecraR ct l j la, noBt

B KpoBr4, a AdnonHnreflbHblfr np!4eM

KnuHvlYecKt4Mr nph3HaKaMil He,q'ccTi

npoBoxAaeT<in noeuruleHraervr pa6o

(Havano rccneAoBaHhr) HopMa.f lbHan KoHqeHTpaLlf iR BhraMfi-

Ha A e cbtnoporKe KpoBt4 B 3HarurenbHoti creneHh no.qgepxi l-

Banacb 3a cqer nocrynaloulero c nrqeti P-KaporuHa' qro flBh-

Jlocb n pnq tl Hoil cyu-lecTBeH Horo cHl'lxeHhfl KOHqeHTpaqhh sroro

Kaporl,lHohAa B cblBoporKe KpoEll4 y noAaBntltoqero 6on!'LUl4H-

crBa o6cnegyeMblx (ra6n' 4). 13 AanuHetiLueM, B pe3ynbrare

peryf l fpHoro npr4eMa BrraMrHHO-MHHepanbHoro HanhTKa' co-

Aepxaulero B!4raMhH A (ra 1 paa e 4 gHn [t-r<aporuu) 3a]rparbl

fJ-xapoflaHa Ha noMepxaH[e HopManbHoi KoHqeHTpaqmr perr-

n T

o l B f l € T , l

12"h ca
ineHt,te
raeT09
4TaM14H(

l,t l(B! r,r geSnqr

ro npn geSrqr
txarcTcfi MaKcr

KilCnOpOAa, Bbl.
'poBeHb naKTaTe

a nnqanam c cy6'

BNTAMhHOB CO

Hocr ra  [15 ,  19 ]

HO'ra B cblBopoTKe KpoB[4 ecrecTBeHHblM o6pasou yMeHbul4-

nucs. 3ro npuBeno K AocroBepHouy 1,S-xparHoMy yBefl i lLleHro

ypoBHff l ]-xapoluna B cbl lsoporKe KpOBil .qo HopManbHblx Benr-

uuu vt Z-xpaTHoMy yMeHbueH[m KOn[4qecTBa Aereh' HerrlocTa-

roqHo o6ecneqeHHblx SThM npoElt lTaMrHOM.

3arnro.terr4e

flpegcraeneHHble B Hacronulet i  pa6ore AaHHble' B coBo-

KynHocTr4 c aHanori lqHblMu pe3ynbTaTaMH, nonyqeHHblMt'1

HaMh f i  qenblM pnAoM ApyrHX aBTOpOB 3a npeAbl.qyu-l i le roAbl '

oAHO3Har{Ho cBHAeTenbcTByloT o HeAOCTaTOqHOi O6ecne'1eH-

HOCT!4 Br4TaMUHaMh AercKoro HacefleHrg Hauei crpaHbl, 06-

HapyxhBaeMoli He ronbKo B 3r,{MHe-BeceHHeM nepiloAe roga'

Ho 14 B cqhralolLleecn 6narononyqHblM B SToM orHoueHhtl

oceHHee BpeMtl t8, 9].  B stvtx ycnoBglf lx gononnnre'nunuti

npneM HanHTKOB vtnt Fpyfttrx nhuleBblx npoAyKToB, ni l6upa-

TeflbHo o6orauleHHblx ronbKo acxopSt' tuoaoi KHcnorofr,  He

TOflbKO He peuaeT npo6nenaul MaccoBoro nonhrhnoBhTaMil-

Ho3a, Ho vt ycyry6nner ero, co3.qaBafl HegonycrrMbllZ nepe-

KOC Mex.qy qpe3MepHblM nepeHacbluleHHeM OpraHil3Ma

onHhM BHTaMhHoM (e gaHnou cnyqae BnraMhHoM C) xat Qone

flBHOTO He,qocTaTKa 6onuuHHCrea Apyri lx BHTaMHHOB' He

MeHee BaxHblx AnR HopManbHoro pocTa, pa3Bhrl4f h noMep-

xaHun nonHoqeHHoro 3gopoBbn Aerei [17] '  O,qnoepeueHHo

AaHHOe hccneAoBaHHe noATBepAhtlo paHee cAenaHHbltz

BbrBoA O TOM, rro 3-negenbHoro cpoKa ynorpe6neHhfl 060-

raueHHblx BHTaMhHaMh cneqilaf lr3hpoBaHHblx ni luleBblx
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