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1 Cankr-IlerepOyprekuii HaIMOHATBHBIN HCCIEAOBATENBCKUH YHUBEPCUTET HHYOPMALIMOHHBIX TEXHOJIOTUH, MEXaHUKH U ONTHKHY,
yi1. JJomoHocoBa, 9, Cankr-IlerepOypr, 191002, Poccust
Pedepar. [Ipoanann3zupoBan peIHOK (GyHKIMOHAIBHOTrO nuTanus B Poccun. B Poccuu akTHBHO pacTér ypoBeHb 3a00J1€BaHUi CBA3aHHBIX C
HepBHOH cucteMoil u MozroMm. BO3 cnporHosupoBana, uro k 2020 roxy 6one3Hu MO3ra U NCUXHUUYECKHE PACCTPOMCTBA BOHAYT B MATEPKY
GoJe3Hel, BeAyIUX K IOTepe TPYJOCHOCOOHOCTH. PRIHOK 6€3aIKOroNbHbIX, QyHKIMOHANHEIXHAINTKOB (PH), HanpaBICHHBIX HA PCLICHUS
9TOH IpoOIeMbl HUYTOXKHO Majl. Pazpaboran ®H agantoreHHoro NeficTBHS Ha OCHOBE ILUIOJOBO-ATOAHOTO CHIPbS U CyXHX PaCTUTEIBHBIX
9KCTPAKTOBJUIS IPOPUIAKTUKY 3a00J1€BaHUI MO3ra, B YaCTHOCTH JIMMOMUYECKOIN CUCTEMBI, a TaKKe HEpBHOU cucTeMbl. Hanmurok nceienosanu
Ha CojIepXKaHUe MAaKpO- M MUKPO3JIEMEHTOB. B X0/1e 0CHOBHOTI'0 3Tama SKCIIepUMEHTa H3y4eHO BIMSHUAIpPOLecca (PUIbTPALMU Ha COIepKaHUE
MHHEpaJbHBIX 31eMeHTOB. [Ipouecc ¢unbTpanuu HEOOXOOUM IS YIIydIIEHHs KadecTBa pa3paO0TaHHOro (hyHKLMOHAIBHOTO HAIUTKa
a/IaliTOreHHOro AeiicTBus. BriOpana MUKpOGUIbTpalys, Kak camasi MOAXO/SIas pasHOBUIHOCTb Ipoluecca GUIbTPALUK JIs JOCTHXKEHUS
MPO3PAYHOCTH € OJIECKOM, KaK OJIHOTO M3 OCHOBHBIX MOTPEOUTENBCKUX KAUECTB, a TAKXKe MUKPOOHOJIOrHueckoit ctabmibHocTy. [logo0paHsl
(UIBTPBI B COOTBETCTBUH C PEXKUMAMH U TPEOOBAHUAMHU XapaKTEPHbIMU U1l MUKpoduibTpanuu. CoaepikaHue Makpo- ¥ MHKPO3JIEMEHTOB
OIPEeNesIIOCh  ATOMHO-a0COPOLIMOHHON — CHEKTPOCKONHMEH ¢  HCIOJb30BaHMEM IUIAMEHHOM aToMM3aluM Ha crekrpodoromerpe
ShimadzuAA-6300, (SInonus). CpaBHUBAINCH 3HAYCHUS KOHICHTPALUS MUHEPAIBHBIX BEIIECTB B (DYHKI[MOHATFHOM HAIMTKE 10 U IIOCIE
npouecca MUKpoduibTpanuu. [1o pe3ynbraTaMm U3MepeHuii coiep kaHue Kajlusi OCTalloCh HEM3MEHHBIM, COZIEP KaHUE MEIU U HKeJle3a yIalo
Ha 19,5 u 79,6% cooTBeTCTBEHHO. Y MEHbIIEHHE KOHLIEHTPAlMil MarHus, Kajablis, HATPHS U MapraHia BXOAAT B MHTEPBAJIbl MOTPEIIHOCTH
u3MepeHuil. [lomydenHble pe3ynbTaThl JalOT BO3MOXKHOCTD IIPOAHAIM3UPOBATH IOTEPH MUHEPAIbHBIX BELIECTB U ONPEEINTh He0OX0auMOoe
KOJIMYECTBO YIOTPEOIeHNs HAIUTKA UL 00ecedeHHs] CyTOYHON HOPMBI OPTaHU3Ma B MAKPO- M MUKPODJIEMEHTAX.
KmoyeBble c10Ba: QyHKINOHAIBHBIA HAIMUTOK, CTUMYJINUS JEATEIBHOCTH MO3Ta M HEPBHOU CUCTEMBI, COIEPKAHUE MAKPO- MUKPO- 3Jie-
MEHTOB, aTOMHO-a0COPOIIMOHHASI CIIEKTPOCKOIHSI, MUKPOdHIbTpariys
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Summary.The market of functional nutrition in Russia has been analyzed. The level of diseases associated with the nervous system and brain is
actively growing in Russian Federation. World Health Organization (WHO) predicted, brain diseases and mental disorders will enter the five
diseases leading to disability in 2020 year. The market of non-alcoholic and functional beverages (FB), which can help for solving this health’s
problem, is negligible. A functional bevarage with adaptogenic action based on fruit and berry raw materials and dry plant extracts for the
prevention of brain diseases, in particular, the limbic system, as well as the nervous system, has been developed. The functional beveragewas
examined in scientific work for the content of macro elements and trace elements. The filtration process is necessary to improve the microbiological
stability of FB of adaptogenic action and consumer properties. During the experiment, the effects of the filtration process (one of the most important
technological process) on the content of mineral elements were studied. As the most appropriate and rational type of filtration for the drink,
microfiltration was chosen.The filters were selected in accordance with the regimes and requirements characteristic of microfiltration process. The
content of macro elements and trace elements was determined by atomic absorption spectroscopy using flame atomization on a Shimadzu AA
6300 spectrophotometer, (Japan). The values of the concentration of mineral substances in the functional beverage were compared before and after
the microfiltration process. According to the results of measurements, the content of potassium remained unchanged and the content of copper and
iron fell by 19.5 and 79.6 percent, respectively. Reducing the concentrations of magnesium, calcium, sodium and manganese are included in the
measurement error intervals. The results obtained make it possible to analyze the losses of mineral substances and determine the required amount
of drink to ensure of daily requirements of the organism in macro elements and trace elements.

Keywords:functional beverage, stimulation of brain and nervous system activity, content of macronutrients and trace elements, atomic ab-
sorption spectroscopy, microfiltration

BBenenue ObITh 00pa30BaHHBIM B aclekTax (HU3HOJIOTHH,

PasBUTHE HH/YCTPUM IPOAYKTOB ()yHKLIHO- mueronornd. HaceneHue cTajno BOCIPHHUMATH
HaJIBHOTO U CHEIHMAIN3UPOBAHHOTO HAa3HAYCHHS HPOAYKTBL HE TOJBKO KaK pecypc AJLA KU3HCICAH-
00y CIIOBIEHO PACTYILIHM OCO3HAHHEM IOTPEGHTE- TEJBHOCTH, HO KaK MCTOYHUK MHUTATEIBHBIX HYT-
JIeM CBA3M MEXIy THTAaHHEM | 370POBbEM. PHUCHTOB, YJIydIIAOMUX 310POBBE, CHHXKAIOLINX
OO0 >TOM CBHUIETENBCTBYET CHPOC Ha 3J0POBYIO HIIM IPEJJOTBPAIIAIOIIMX  3a00JICBAaHHs  WIIM HX
MUY, aKTUBHBIA 00pa3 >KU3HH,a TAKKE JKEIaHHe CHMIITOMBI, CTUMYJTMPYIOLIUX (YHKIMH OpraHH3Ma.
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B cBsi3M € 3THM CTpeMHMTENbHO PACTET acCOpPTH-
MEHT (YHKIHOHAIBHBIX H CHEIHMATH3UPOBAHHBIX
IIPOAYKTOB IHUTAaHUS Pa3HOHAIPABIEHHOI'O BO3-
JIEHCTBUA Ha OpraHu3M 4enoBeka [1, 2].

Haubonee ObIcTpoyCBOSIEMBIM HOCHTEIEM
MUTATEJIBHBIX COEAWHEHHUH Ul OpraHu3Ma Cpenu
MIPOAYKTOB SABJISIETCS KHUJKOCTh, 8 UIMEHHO COKOCO-
JiepKalllie HalWTKU. OTa KaTeropus MpOJyKTOB
ycBanBaetcs 3a 15-20 MUHYT, 9TO TO3BOJIAET OBICTPO
o0oratuTh Ty WIM HHYIO CHCTEMY OpraHu3Ma
HEOOXOAUMBIMH COCIHMHEHUSIMH [3].

CermeHT (yHKIIMOHATBHBIX 0€3aIKOTOIBHBIX
COKOCOZEp)KaIIMX HamuTkoB B Poccum Hauan
pa3BHUBAThCA CPAaBHUTENIBHO HEAABHO, a HAITUTKHU
MpOPUIAKTHUECKOTO  JIEHCTBUSL  MPAaKTHUYECKU
OTCYTCTBYIOT. B CBSI31 ¢ TMM BO3HHKAeT HEO0XO-
IUMOCTh B pa3paboTKax MpPOAYKTOB pa3HOHA-
MpaBJEHHOI'0 JEWCTBUS, B TOM 4YHCIIE, HAlUTKOB
aJanTOreHHOrO  JEHCTBHUS, CHOCOOCTBYIOIIUX
ONTUMAIBHOMY (PYHKIMOHHPOBAHUIO OpPraHU3Ma
YeJIOBeKa B YCIOBHSIX MOBBIIICHHBIX (U3MYECKUX
U MHTEJUIEKTYaJbHBIX Harpy3ok. Hx nelictBue
HalpaBICHO  HA CTUMYJUILHUIO  JESTEIbHOCTU
JTUMOUYECKONW CHCTEMBI JUISl YIAYYIIeHHsT TaMsTH,
KOHIIGHTPAl[il BHUMAaHHsS, MOBBIIICHHUS paboTo-
CIOCOOHOCTH W NPO(UIAKTUKHA  PacCTPOMCTB
HEPBHOU CHUCTEMBI (CTPECCOB, NMEMPECCHH, JIETKUX
HEBpOTHYECKUX 3aboneBanuii) [4, 5].

Pactér ypoBenp 3abosieBaHMH, CBS3aHHBIX
C paccTpoiicTBaMU HEPBHOM CUCTEMBI U MO3TOBOM
JesTeNbHOCTH. BeemypHas opraHusarys 31paBooxpa-
Henusi (BO3) cnpornosuposana, uro k2020 romy
3a00JIeBaHusI MO3Ta ¥ ICUXUYECKUE PacCTPOMCTBa

BOWIYT B MATEPKY OOJe3HEH BeOyIIMX K MOTEpe
TpynocriocooHoctu. B Poccuy uwcrio momeit, Hyxa-
FOIIMXCS B IICUXMATPUIECKOM MTOMOIIH, MPEBbIIIaeT
20%. HeBpoTtuyeckue paccTpoiicTBa (paccTporcTBa
MaMSATH W JIMIHOCTH, TIOABJIEHHOCTh, TPEBOJKHBIE
COCTOSTHISI, TICHXO3BI, JICTIPECCHH ), COCTABILTIOT 75—-80%
OT BCEX HEBPOJIOTMUCCKUX 3a00JIecBaHui [6].

Hesan padoThl — onpeeneHre KOHIIEHTPAITHA
MakpoaieMernToB: Hatpust (Na), kams (K), marmwst
(Mg), xampimst (Ca), 1 MUKpOITIEMEHTOB: Jkenesa (Fe),
meau (Cu), nunka (Zn), mapranua (Mn)B HanuTKe
aJlalTOTeHHOTO JIEHCTBUS, METOAOM aTOMHO-a0-
COpOIIMOHHOM CIIEKTPOGOTOMETPHH C TUIAMEHHOMH
aToMHU3alMel mapa M CpaBHEHHE WX B (QUIBTPO-
BaHHOM M HE()MIBTPOBAHHOM HAITUTKE.

O0beKThI U MaTepHuaJJabl HCCIECT0BAHUS

HccnenoBan  (QpyHKIMOHAIBHBIA HAIKMTOK
Ha cozaep:kanue MakpoaneMmeHToB (Na, K, Mg, Ca),
n mukpoanieMeHToB (Fe, Cu, Zn, Mn)u ux m3MeHeHre
MocIie mporecca QUIbTPALUH.

HanuTok COCTOUT W3 CICAYIOIIMX KOMIIO-
HEHTOB: COKH IPSMOTO OT)KHMa U3 KPACHOTO BUHO-
rpaja, MOPKOBH, KHBH, YEPHUKH, SOJIOK, YEPHBIH
Y 3eNEHBIN Yaii [7, 8].

Chipbe mogo0paHo ¢ y4€ToM (HU3UKO-XUMHU-
YECKHX CBOMCTB HWHTPEMIEHTHOTO COCTaBa, a TAKKe
PEKOMEHJAIIMNA TUETOIOTOB.

JlerycTanoHHbIC XapaKTEPUCTUKU HAITUTKA
OTIPECIISUIACH C UCIIONB30BaHUEM TPOQPHIEHOTO
METOJa CEHCOPHOro aHanusa [9].

CyTO4HbBIC HOPMBI YIIOTPEOJICHHSI MUHEPATBHBIX
BEIIIECTB, MpeJicTaBiIeHs! B Tabmmie 1 [10].

Tab6nuna 1.

CytouHas moTpeOHOCTh B MUHEpAIIBHBIX dJIeMeHTaX. brosiornieckoeBo3aericTere

Table 1.

Daily demand for mineral elements. Biological impact

CpenHsist CyToYHAs
noTpeOHOCTh
MunepabHbIe . JUTSL B3POCIIBIX, MT
buonornueckoe Bo3aelcTBre Ha OpraHU3M .
DJICMCHTEL Biological impacton the body Average daily
Minerals need for adults, mg
Mysxuunsl | JKeHIUHBI
Male Female
1 2 3 4
Baxxnelmmii KOMIIOHEHT MEXKIJIETOYHON KUJIKOCTH, MOAAEP>KUBAIOIINN
Harpuii (Na) OCMOTHYECKOE JIaBJICHUE; KUCIOTHO-IIEJIOYHOE paBHOBECHE; IIepeaada
Sodium HEPBHOTO MMITJIbCa. ' . ' o 550 550
The most important component of the intercellular fluid, which maintains
the osmotic pressure; acid-base balance; nerve impulse transmission.
BaxHelmmii KOMIIOHEHT BHYTPUKJIETOUHOU KUIAKOCTH; KHUCIOTHO-
. IETIOYHOE PAaBHOBECHE, MBIIICYHAS ACATEINbHOCTh; CHHTE3 OETIKOB 1
Kanuii (K)
Potassium TJIMKOTEHa. . ‘ . 2000 2000
An important component of intracellular fluid; acid-base balance,
muscular activity; synthesis of proteins and glycogen.
Jlnst cBsi3u ¢ pepakimeii: post@vestnik-vsuet.ru 169
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[Tponomxenue Tadm. 1

1 2 3 4
OO0pa3oBanre KOCTHON TKaHH, OPMHPOBAHIE 3yOOB; HEPBHO-MBIIIICUHAS
MIPOBOIUMOCTB; KOH3UM (KOPEpPMEHT) B YTICBOIHOM H OEITKOBOM
Marnuit (Mg) |oOMeHaX; HEOThEMIIEMBIH KOMIIOHEHT BHYTPHKICTOYHOM KHIIKOCTH.
. . . . . 350 300
Magnesium The formation of bone tissue, teeth; neuromuscular conduction; It is a
coenzyme in carbohydrate and protein metabolism; an integral component
of intracellular fluid.
OO0pa3oBaHne KOCTHOU TKaHH, (OPMHUPOBAHHUE 3yOOB,
Kanpumii (Ca) |mpouecc CBepTHIBaHUS KPOBHU, HEPBHO-MBIIIEYHAS TPOBOAUMOCTD. 1000 1000
Calcium The formation of bone tissue, the formation of teeth, the process of blood
coagulation, neuromuscular conduction
[ToMoraet nepeHoCUTh KUCIOPO K KIETKaM MO3ra, YIy4IlaeT
XKeneso (Fe) KOHLICHTPALIMIO BHUMaHHUS, YJIy4IlaeT aMsTh.
. . . . 10 15
Iron Participates in the transfer of oxygen to the brain cells, and also improves
concentration of attention, improves memory.
Maprasnen (Mn) | MexaHu3MbI pepMEHTHOTO KaTanu3a (OHOKaTan3a).
. . L . 2,0-5,0 2,0-5,0
Manganese Mechanisms of enzymatic catalysis (biocatalysis).
Mens (Cu) B3anmMopeiicTBre ¢ Kene3oM, yydiias HeHpoMeTaOoIi3M. 1.0-1.5 1.0-1.5
Copper Interaction with iron, improving neurometabolism. 7 7
VYiydiaer naMaTh U KOHLCHTPaLHo BHUMaHHsA. KoMIOHEHT (KodakTop)
Oosee ueM cta PepMEHTOB.
LuHK (Zn) [TpuHUMaeTy4acTHEeB 00Pa30BaHMUKICTOKMO3Ta, IIOBBIIIACTUMMYHHTET. 10.0 70
Zinc Improvesmemoryandconcentration. It is a component (cofactor) of more ’ ’
than one hundred enzymes. Takes part in the formation of brain cells,
increases immunity.

MeTtoanl MccJeI0BaHu

OyHKIMOHATBHBI ~ HAUTOK  Pa3lelisuin
Ha aBe yacTtu, mo 250 mn kaxaas. OaHy U3 HHX
HaMpaB/sUM Ha QUIBTPAIIO, APYTYIO (KOHTPOJIBHBIHI
oOpaszer) ocraBisiin Hen3MeHHBIM. O0a oOpasia
OTIPAaBJUTM Ha NPOOOIOATOTOBKY M 3aTE€M Ha W3-
MEpEeHHE COJIEPKAHUS MAKPO — MUKPOAJIEMEHTOB.

[Tpo6omoAroTOBKY OCYIIECTBIISIIA METOJIOM
MOKpO MuHepanu3anuu B cootBeTcTBHH ¢ [[OCT
26929-94 Ha tepmoyctanoBke EHD 36 LABTECH
(Benrpums) [11]. MeTon ocHOBaH Ha Pa3ioXEHUH
npod  KOHIEHTPUPOBAHHBIMH  MHHEPaJIbHBIMU
kucnoramu ripu Temmnepatype 180-200 °C. IToaro-
TOBJICHHbIE TakUM 00pa3oM MHHEpPaIU3aThl
M3MEpPSUIH Ha CIEKTPO(POTOMETPE Ha COJEpKaHUE
makpoanemerToB (Na, K, Mg, Ca), u Mukpose-
menToB (Fe, Cu, Zn, Mn).

Makpo- ¥ MHKPODJIEMEHTBHl B HAIIUTKE
OTIPENENISUIA METOJIOM AaTOMHO abCcOpOIMOHHON
CHEKTPOCKONHMH C IJIaMEHHOHaTOMHU3aIueil mapa
Ha npudope — crnekTpodoTomMeTpe MapKu
Shimadzu AA-6300, (Anonus). Ilpouecc aromu-
3aluKi TPOOBI MPOUCXOUI B IUNIAMEHU alleTHIICH/
BO3QyX. MeToJ| MO3BOJIIET OMPENeNsiTh KOHIIEH-
tparuu ot 0,01 go 100 mr/m [12—14].

Br160p cnocoda ¢puabTpamus

Jis TpunaHWs HAMHUTKY PO3PAYHOCTH
¢ 6J1eCKOM U MUKPOOHOJIOTHYECKOM CTAOMIBHOCTH

170

B TEXHOJIOTHYECKOH CXeMe MPOHU3BOJICTBA MPEITyCMOT-
peHa TEeXHOJOruyecKasi oreparys — (QHIBTPOBaHHUE.
[Mpuanun MeMOpaHHOW (QUIBTpaMKM  OCHOBAaH
Ha OPTraHM3allii U OCYILECTBICHHU pa3JIelICHUs
BEIIECTB Yepe3 MONYINPOHUIIAEMYIO TIEPETOPOJIKY.
CyI1iecTByeT YeThIPe OCHOBHBIX METO/a (DHIIBTPAIIN
(pucynok 1) [15, 16]:

1. Muxkpodunsrparus (0.1-1 Mmrm);

2. Ynerpadpunbrpanus (0.02—0.03 Mrm);

3. Oo6partnsrit ocmoc (0.001 Mkm);

4. Hanodwibrpanus (1 aHM).

TRALHA HanoduiasTpaups
03 MEM |

dunsTpauns

p “:’ P OOpameIi ocmoc
0,1-1,0 MEM

-
0 ~ 0,001 Miw 0,001 M

3.

0,
ST M o e M e
o™

iEEEEEEEEEE
e
a

5 Onrozapuirse Hrmxomonexyprsie
HOHBL BeLIeCTRA
Bemectsa co cpemom

PATMEPOM MOTEKYTT |
_ .~ BeicoroMonerynapHie
—_ BEIIECTE b

- Bupyest

@ Muorosaprmme =
HOHBL

| Baxrepiot

Pucynok 1. Meronst TEXHHUKHU

¢bmIbTpanuu

MeMOpaHHOH

Figurel. Methods of membrane filtration technique

B a3kcnepumeHTe BBIOpaHNEPBBIA  THIT
(dunbTpaye — MUKpOQIILTPAIUS, TTO3BOJISIOIIAS
3aJiep)KUBaTh Ha QUIBTPE YaCTUIBI pazMepoM
ot 0.1-1.0 Mmkm. C y4éTOoM pa3MepoB MHHEPATHHBIX
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HOHOB, HCUHCIAEMBIM B IMIUKOMETPaX, a TAKKeE Pe3yabTaTthl u 00Cy:KIeHUsI
pasmepa  MHKpOOpraHusmoB (o1 0.5 110 7 MKM Pesynbratel M3MepeHHH, MOMyYECHHbIE KaK
B IMaMeTpPe) ObLIN BEIOPaHBI MEMOPaHHbIE (DHIIBTPBI cpenHee apuMETHUCCKOE 3HAYCHHE M3 IBYX
U3 HUTPOLEIUTIONO3bI ¢ pasmepoM nop 0.45 Mxwm. ONpeeICHHU, ITPEeACTABICHBI B TaOIHUIIC 2.
Tabmuma 2.
ConepikaHue MaKpo — U MHKPORJIEMEHTOB B ()YHKIIMOHAIBHOM HAITUTKE.
Table 2.
The content of macronutrients and trace elements in functional beverage.
Hare- Konnentpanus B Konuenrpanus B TorpemmocTs
HOBaHHE He%’HHBTPOBa/HH%M Cbg HLTPOB&H/HO% onpeeneHust, % HopMaTuBHBIH TOKyMEHT
JJIEMEHTa g PasLIe, MI//M 00pastIe, MI//IM Error of Normative document
Element oncentration in Concentration in a determination. %
unfiltered sample, mg/1 | filtered sample, mg/1 ’
. T'OCT 33462-2015
MakpoasemMenTsI [Macronutrients GOST 33462-2015
Na 28.11 27.19 +7 —V—
K 1205.00 1200.00 +12 —V—
Mg 46.12 44.35 +6 —V—
Ca 62.18 58.97 +13 —V—
MuxkpoanemenTsl [Trace elements TOCT 30178-96
GOST 30178-96
Fe 1.03 0.21 +10 —V—
Cu 0.41 0.33 +10 —v—
Zn 0.59 0.56 +10 —V—
PykoBOICTBO 110 METOJaM aHaNIN3a
KayecTBa U OE30TaCHOCTH TTHIIIEBBIX
nponayktoB. [lox penakiueii 1.M.Ckypu-
xuHa 1 B.A. Tyrenbsna, 1. 5, 1998
Mn 247 2.37 =10 Guidance on me}t,lTlods for analyzing the
quality and safety of food products.
Edited by I.M. Skurikhina and
V.A.Tutelyan, Ch. 5, 1998
3akiloueHue mHKa (Zn), mapradna (Mn) ymensimmiack Ha 3—5%,
Takum 0Gpasom: YTO HAXOJUTCS B IIPE/IeIax MOTPEIIHOCTH.

[TomyueHHbIe pe3yabTaThl MO3BOJSIOT MPO-
aHAIM3UPOBATh MOTEPH MHUHEPAIBHBIX BELIECTB U
OTpeIeNUTh HEOOXOJMMOE KOJMYECTBO YIOTpeOIie-
HMSl HAIUTKAa ISl OOECTICYEHMS! CYTOYHOW HOPMBI
noTpeOJICHUsI MAaKpPO- K MUKPO3JIEMEHTOB OpraHu3Ma.

I IprunHB yMEHBLIEHHS MAKPO- K MUKPORJIEMEH-

o xonneHTpanusa kanus (K) nocne ¢uinb-
Tpauu He U3MEHHUJIACh;

e KoHIeHTparus xeines3a (Fe) ymenbmm-
j1ach Ha 79.6%;

e koHneHTparus Menu (Cu) yMEeHbIINIIACH

V)

Ha 19.5% TOB B XOJI¢ Tporiecca (HIbTpali OyayT U3ydaThCs B

® KOHLICHTPALIHsA MAKPOAIeMEHTOB: Hatpusi (Na), JATIGHEMIIIMX HAY4YHO-HCCIIEI0BATENLCKHIX paboTax.
maruus (Mg), xanbius (Ca) 1 MHUKPO3JIEMEHTOB:
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