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THE ELEMENTS COMPOSITION
OF GERODIETETIC PRODUCT
FOR ENTERAL NUTRITION

The elemental composition of the developed gerodietetic dry soluble product for
enteral nutrition was researched in the article. Also, the satisfaction level of older age
group representatives’ average needs in mineral elements basing on the developed pro-
duct’s in ready for usage liquid form consumption was identified and analyzed.
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Background. The modern demographic population structure, both
while analyzing international and Ukrainian national level give an oppor-
tunity to conclude great increasing of elder age groups representatives. The
facts, that confirm it, are the World Health Organization’s specialists data
that in 2025 the share of people, who are elder than 60, will rise greatly and
form nearly 20 % of Earth population [1]. Also, basing on this internatio-
nally recognized forecast, in 2050 total amount of this people group will
reach the level almost 30 % and the quantity of them is expected to be
nearly 2 billion. This situation is especially actual at the Ukrainian level:
according the data of State statistics service of Ukraine [2] on the beginning
of 2020 the total amount people, who are 60 and elder was nearly 10
million of people and the part of them in total population reached the level
nearly 24 %. Also, it must be mentioned that Ukraine ranks number 10 in
the world ratings of population aging on the indexes of elder aging group
members quantity and total aging dynamics of population [3].

Optimal, scientifically substantiated nutrition, that will satisfy needs
in accordance with the specifics of aging organism’s processes needs, can
be an important factor in the system of high life quality assurance. Also,
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it is especially important to meet the specifics of elder aging organism, which
was affected by high physical, emotional and nervous loads, different meta-
bolic disorders, dysfunctions, somatic and general traumas. In such a way,
the necessity of assurance by optimal and full-fledged nutrition usage while
medical treatment and successive rehabilitation became undeniable. In this
regard the development, implementation to the manufacturing and con-
sumption practice of specially developed food products for satisfaction the
specific needs of target orientated consumers group with a help of enteral
nutrition for elderly persons became very important nowadays.

The current global market of products for enteral nutrition exceeded
4.5 billion US dollars and has an annual growth rate of 10 % on average [4; 5].
This fact gives the opportunity to make conclusion about its rapid dynamics
of development. Meanwhile national market of analyzed products occupies
less than 0.6 % of the world one [4; 6; 7], in most cases it is presented by
the products of foreign manufacture. Also, the facts, that domestic products
almost are not presented at the national market, imported enteral nutrition
has rather high value, can be characterized by limited product line, should
be noted. The result of it is the limitedness of Ukrainian market of products
for enteral nutrition.

To achieve proper conditions for satisfaction of elder aging groups
representatives in well-balanced nutrition, also including while the periods
of somatic and other diseases treatment and rehabilitation after it, basing on
the provisions, guidelines and recommendations of specialists in the field of
nutrition for the representatives of older aging group [7-11] the domestic
gerodietetic dry soluble product for enteral nutrition was developed [12].
The product is prepared for consumption by dissolving a portion of the dry
mixture (50 g) in 200 cm® of boiled water at a temperature of 1540 °C (it is
possible to further increase the amount of water by 40 cm?® depending on the
preferences of consumers).

The human body contains more than 70 mineral elements. Despite
their insignificant content, they play an important role in metabolic pro-
cesses, being a plastic material for body organs, bones cartilages and soma-
tic tissues restoration. Mineral elements are represented as crystals in bones,
true or colloidal solutions in combination mainly with proteins — in soft tissues.
In small quantities they are part of biologically active substances vitamins,
enzymes, hormones [10].

The analysis of latest researches and publications. The significant
contribution for the development, forming of principles for elder aging
group’s representatives nutrition has been presented by national and foreign
researchers: in 80-ties and 90-ties years of previous century this problem
was dealt by V. V. Frolkis, Kh. K. Muradian, M. A. Samsonov, V. A. Meshche-
riakova, E. Amarantos, A. Martinez, J. Dwyer and others, particular reco-
mmendations for the elderly people nutrition are were given in the works
of I. Kapnenko [7], Y. Guiroz [11].
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The great contribution to the sphere of biological value of products
for enteral nutrition were done by U. H. Jleitnepman, A. B. Hukonenko,
O.T. CuBkog [13] and others.

The aim of work is to research of gerodietetic product’s for enteral
nutrition elements composition and to provide the analysis of average elder
aging group representatives daily need in mineral elements satisfaction level
after the developed product’s consumption (usage).

Materials and methods. The object of provided research was the
gerodietetic dry soluble product for enteral nutrition [12]. For being the
control sample the most presented in the market of Ukraine product was
chosen. It was dry soluble product for enteral nutrition Peptamen, produced
by company Nestle (Switzerland).

The elemental composition was researched by using the method of mass
spectrometry with the inductively coupled plasma [14—-16]. Mass spectro-
meter VARIAN 320MS (Australia) and special ICPMS Expert software after
the specially provided samples mineralization were used during the research.

The level of elderly aging groups representatives’ daily needs satis-
faction after consumption of the developed product in the amount, that is
equivalent to 100 g of dry mixture, was calculated on the basis of compa-
rison with the norms proposed by specialized specialists [7—11].

Mathematical and statistical processing of the obtained results was
performed using computer software MS Excel. The reliability of the recei-
ved deviation results was identified, the value of it was less than 0.03.

Results. It is generally accepted that products elemental composition
mainly depends on the elemental composition of the used raw materials. In
such a way, the main components due to which its formation was ensured,
were whey protein concentrate WPC-80, omega-3 essential fatty acids,
ginseng extract and used mineral complexes.

The analysis results of researched dry products samples’ elements
composition and theoretically calculated level of daily maintenance satis-
faction in minerals, received after consumption of portions prepared after
dry products 100 g dissolving in boiled water in accordance with the deve-
loped recommendations [10], are presented in the fable.

Analyzing the presented above data, it can be stated that the deve-
loped product is characterized by higher content on 3.04—19.3 % of 5 among
18 studied elements, including Aluminum, lodine, Selenium, Potassium,
Sodium and on 29.3-93.1 % of other 4 elements: Molybdenum, Nickel,
Bromide, Sulfur. At the same time, the content of Phosphorus, Calcium and
Magnesium (on 19.4-37.7 %), Chromium, Ferum, Cuprum, Chlorine, Zinc
and Mangan (on 44.9—-81.2 %) is higher in the control sample.

The ratio of the elements Potassium: Sodium, Calcium : Phosphorus
and Calcium : Magnesium quantity in the developed gerodietic product for
enteral nutrition is 1.00:1.01, 1.00:0.92 and 2.00 : 1.00, respectively,
which is close to the recommended optimal for assimilation — 1:1, 1:1
and 2:1 [11; 17]. This indicates a high degree of these elements’ assimi-
lation by the body of older people, in particular with increased loads, diseases
and injuries when using the developed product. It should also be noted that
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comparing with the control sample, where mineral elements were added

S & : artificially in the form of salts, in the developed product they are mostly in

(o) § ¢ native form. Therefore, they will be better absorbed by the human body.

X o>

W The elements composition of products for enteral nutrition

;2 P>097;n=15

] = Element | Daily need | Control sample | Developed product

) X Macroelements, mg/100 g

N Potassium 2500 376.74 + 0.46 453.82 +0.48

S A : Sodium 2200 364.42 +0.14 451.43£0.26

= O i “Phosphorus 1000 315.17 +0.52 25411 <031

<7 Calcium 900 358.63 + 0.44 23239 £0.28

o : : Chlorine 800 466.82 £ 0.02 147.13 £ 0.05

o b Magnesium 450 186.41 + 0.57 116.03 +0.28

RPN “Sulhur 500 541 £0.03 79.06=0.12

: Microelements, mcg/100 g

Ferum 14 000 5386.17 + 0.37 2647.72+0.38
Zinc 12 000 6332.64 + 0.64 1681.32 £ 0.18
Mangan 2000 1214.51£0.23 461.63 £ 0.06
Cuprum 1000 623.66 +0.14 196.84 = 0.06
Todine 150 35.11+0.29 38,41 =0.04
Selenium 60 12.63 + 0.03 14.31+0.03
Molybdenum 60 5.67 +0.04 8.02 +0.07
Chromium 50 17.36 + 0.04 9.57 £0.02
Nickel 50 4.71+0.84 8.16 £ 0.04
Aluminum 50 3.62+0.08 5.20 £ 0.02
Bromide 15 0.42+0.01 1.94+0.01

According to the developed recommendations for representatives
of older age groups in a normal state (without additional complications) it is
recommended to consume 2 portions (1 portion is 50 g of dry product in the
dissolved state). It will provide an ability to provide the organism of target
consumer with rather high quantity of mineral elements for needs [7-9; 11; 15]
satisfaction (figure).
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The presented data demonstrate that developed product gives an
opportunity to satisfy needs in mineral elements in a more balanced way, at
about the same level (for the developed product in the range of 10.40-25.78 %,
for the control — 1.01-62.37 %, respectively). It’s especially important to state
that proper satisfaction of needs in Calcium, Phosphorus and Magnesium will
ensure bones and soft tissues reconstruction, in Sodium and Potassium — the
level of pressure in the body, Selenium and Zinc — antioxidant protection.
Satisfaction of the full daily requirement for mineral elements is provided at
the expense of other products in a food ration consumption.

The obtained data confirms that the usage of chosen raw materials
while the product’s development process allows to provide the developed
gerodietetic product for enteral nutrition with the necessary macro- and
micronutrients in the recommended ratio for older persons.

Conclusion. The developed gerodietetic dry soluble product for
enteral nutrition has high mineral value and enough high satisfaction level
of the average recommended daily requirement in mineral elements for
older age group representatives (10.40-25.78 %), in particular for those,
who have increased physical and psycho-emotional loads, somatic diseases
and injuries, after consumption in liquid mixture in an amount, that is equi-
valent to 100 g of dry product.

The prospect for further researches is more detailed analysis of deve-
loped gerodietetic product’s consumer properties.
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Aumwwixo /l. Enemenmuuil cknao 2epodiemuynozo npooykmy 01 eHHie-
PAabHO20 Xapyy6anHs.

ITocranoBka npodiemu. CydacHa nemorpadiuHa cTpyKTypa HaceleHHs, SIK Ha
MDKHApOTHOMY, TaK 1 Ha HaIlIOHAIILHOMY PiBHI, Ja€ MOXKIIUBICTh KOHCTATyBaTH ITOMITHE
301IBLICHHS MPEICTaBHUKIB CTApLIMX BIKOBUX Tpyn. ONTHMalbHE, HAyKOBO OOIPYHTO-
BaHE XapuyyBaHHS MoOKe OyTH BaroMMM UYMHHHUKOM y CHCTeMi 3a0e3Me4YeHHS BHCOKOi
AKOCTI HUTTA. OCOOJIMBO BAXKJIUBO JI0ATH MPO BiIMOBIIHICTH Xap4OBUM HOTpedaMm y mpo-
1eci crapiHHS OpraHi3My, NMPH JOJAaTKOBUX BHCOKMX (PI3UYHMX 1 €MOIITHMX HaBaHTa-
JKEHHSX Ha HHOTO, PI3HOMAaHITHUX MOPYIICHHIX OOMIHY PEYOBHH, NUCQYHKIIISAX, coMa-
THUYHUX 1 3araJIbHUX TPaBMax.

CyuacHUl CBITOBHH PHHOK MPOAYKTIB IJISi EHTCPAIBHOIO XapuyBaHHS LIBHIKO
PO3BHBAETHCA, 1 HAI[IOHAILHUH PUHOK IMPEJCTABICHUI MEPEBAKHO MPOAYKIIEI0 3aKOp-
JOHHOTO BUPOOHHITBA, sIKA Ma€ JOCHTh BHUCOKY BapTICTh 1 MOXE XapaKTepH3yBaTHCS
00OMEKEHICTIO aCOPTUMEHTHOTO BHOOpy. ToMy, Cliparodnch Ha TIOJIOKEHHS Ta pEeKOMEH-
nJamii QaxiBUiB y Tady3i XapuyyBaHHS Ul TIPEACTaBHUKIB CTApIIOi TPyHH HACEJICHHS,
PO3pOOICHUH BITYU3HIHUN CyXUH PO3UMHHHUN MPOAYKT AJIsl EHTEPATIbHOIO XapayBaHHS.
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Mema pobomu — HOCHIKEHHS €IEeMEHTHOTO CKIIaJy TePOJIETHYHOTO MPOAYKTY
JUTSL eHTEpPAIbHOTO XapuyBaHHS Ta PIBHA 33/I0BOJICHHS CEPEIHbOI pEKOMEHIOBAHOI 1000-
BOT MMOTPeOU JIOCH CTapIINX BiIKOBUX TPYI B HOTO CIIOKUBaHHS.

Marepiaau ta meroau. O0’€KT HOCTIIKCHHSI — PO3pOOICHUI repoaieTHIHUH
CYyXUWH PO3UYMHHHUNA MPOAYKT JJIsi CHTEPAILHOTO XapuyBaHHS, PEKOMEHIAII] I0JJ0 TIPUTo-
TYBaHHS JIO0 CIIO’KMBAHHS SIKOTO HaBeJeHO B maTeHTi 116754 Ykpaina. Kontposem oOpaHo
HANOUTBII TOMIMPEHUH HA PUHKY YKpaiHH CyXWUH PO3YHMHHUN MPOAYKT JUISI €HTEPaIbHOTO
xapuyBaHHs1 Peptamen BupoOHHLTBa KoMmnaHii Nestle (ILIBetinapis).

EneMenTHmii cKilaj AOCHTIIHKEHO METOJOM MAac-CIEKTPOMETpPil 3 1HIyKTHBHO-
3B’S13aHOI0 TIa3MOI0 3 BUKOPUCTAHHSIM Mac-criekrpometpa VARIAN 320MS (ABcrpanis)
Ta CIEIialbHOTO TporpamMHoro 3abesnedenHs /CPMS Expert micns BiIIIOBIIHO TpOBee-
HOI MiHepaJizamii mpoo.

PiBeHp 3a710BOJIEHHS CepeHBOT PEKOMEHIOBAHO1 1000BOT OTpeOu Itofeit crap-
HIMX BIKOBUX T'PYI BiJl CIIOXKUBAHHS PO3POOJIEHOTO POIYKTY B KUIBKOCTI, €KBIBAJIEHTHIN
100 r cyxoi cymimri, po3paxoBaHO Ha OCHOBI OPiBHSHHS 3 HOPMaMH, 3alPOIIOHOBAHUMU
(haxOBHMHU CIICIIATICTaAMHU.

[ToBTOpIOBaHICTH MOCIHIAIB — IT'ITUKpaTHA, aHAJI3IB — TPUKpaTHA. MaTeMaTHKO-
CTaTUCTHUYHY 0OpoOKy pe3ynbTariB mpoBemeHo Ha EOM y cepemoBumii MS Excel.
BiporinHicTs onepxaHux pe3ynsTariB Buma 3a 0.97.

Pesyabratu gociaigxennsi. basyrouncr Ha pe3ynpTaTax JOCHIIHKEHHS, MOXKHA
KOHCTATyBaTH, 110 PO3poOJIcHUN BUPIO XapaKTepU3yeThcs BUINUM Ha 3-93 % BMicTOM
Karito, Harpito, Cynsdypy, Moxny, Cenery, Momi6neny, Hikony, Amomirito, Bpomy. Boa-
Houac 3a KijbkicTio @ochopy, Kanbuiro, Xnopy, Marnito, Pepymy, Llunky, Manrany,
Kympymy Ta Xpomy mepeBaxae KOHTPOILHUH 3pa30K. Y po3poOICHOMY MPOIYKTI BMICT
MiHEpaJbHHUX EJICMEHTIB XapaKTePU3YEThCs OUIBIIT 30aJIaHCOBAHOI MOXKIIUBICTIO 33]I0BO-
JieHHs1 7000BOi OTPeON B HUX (I po3pOoOIeHOT0 MPOMYKTy — B miarmazoni 10.40-25.78 %,
Jutst KOHTpostbHOTO — 1.01-62.37 % BiANOBIIHO).

CuiBBimHONIEHHS KibKocTi enemeHTiB Kauiit : Hatpiid, Kamsiiii : @ochop Ta
Kanbuiii : Maruiit y po3po6iaeHoMy TepoAieTAYHOMY MPOLYKTI Uil EHTEPaIbHOTO Xap4y-
BaHHsg cranoBuTh 1.00:1.01,1.00:0.92 1 2.00: 1.00 BignoBigHO, IO € OJHU3BKHM JI0O
PEKOMEHIOBAaHOTO ONTUMANBHOTO s 3acBoeHHss — 1 : 1, 1:11 2: 1. Ile cBimuuth mpo
BHCOKHI CTYIIHb 3aCBOIOBAHOCTI IIMX €JIEMEHTIB OPTaHi3MOM JItOJIeH, 30KpeMa TIpH ITiJI-
BUIIICHUX HABAHTAXXCHHSX, 3aXBOPIOBAHHIX 1 TPaBMax MPHU BKUBAHHI pO3POOJIEHOTO MPO-
IyKTy. BapTo Takok 3a3HAYUTH, [0 HA BiIMIHY BiJl KOHTPOJILHOTO 3pa3ka, ¢ MiHEepalIbHi
€JIEMEHTH BHOCWJIMCS INTYYHO Y BHUIJISIIII COJICH, Y PO3pO0JIEHOMY TPOAYKTI B OCHOBHi
KUTBKOCTI BOHU MICTSATHCS Y HATHBHIN (hopMi.

BiamoBigHo 10 po3po0iieHUX PEeKOMEHAIN sl MPEJACTABHUKIB CTAPIIUX BiKO-
BHX TPYN Y HOPMAIBHOMY CTaHi (0€3 TOJaTKOBUX YCKIATHEHb) PEKOMEHIOBAHO CIIOKH-
BatH 2 nopuii (1 mopuis — 50 r cyXxoro npoayKTy B pO3YMHEHOMY CTaHi) Ha 100y .

BucnoBku. Po3po0iieHni TepoaieTHIHUN CYXUil PO3YHMHHHUMA MPOIYKT IJIs CHTE-
paNbHOrO Xap4yyBaHHS XapaKTEePH3YEThCS IMiABHIIECHOIO IIHHICTIO IOAO JEB’SITH 3 BiCiM-
HAJIATH JOCTiHKEHUX MiHEpaIbHUX €JIEMEHTIB. BiH XapaKkTepHu3yeThCs TOCTATHHO BHCO-
KAM piBHEM 3aI0BOJICHHS CepeJHbOT PEeKOMEHAOBaHOI JO0OOBOI MOTpeOH MpeaCTaBHUKIB
CTapIIUX BIKOBUX T'PYIT Y IIUX €JIEMEHTAaxX, 30KpeMa IpH MiABUIICHUX (I3UIHUX 1 TICHXO0-
EMOIIMHNX HAaBaHTAXKCHHIX, COMATUYHHUX 3aXBOPIOBAHHSAX 1 TpaBMaXx, MPH CIOXKUBaHHI
B PIAKOMY BHTJISII CYMIllli B KUTEKOCTI, ekBiBajeHTHiH 100 T cyxoro BUpOOY.

[epcriekTHBOIO TOJANBIINX JAOCHTIKCHD € JICTAIBHUN aHalli3 CIIOKUBHUX BIACTH-
BOCTEH p0o3p00JICHOTO TePOIIETHIHOTO MTPOIYKTY.
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Kunwuoei crnoea: eneMeHTHHH CKIaj, OIOJIOTiYHA IIHHICTh, T'€POIIETHYHUIN
MPOIYKT ISl CHTEPAJIbHOTO XapdyBaHHS, CEpeaHs peKOMEHIoBaHa J00oBa moTpeda,
CHUPOBHWHHI KOMIIOHCHTH.

eeceeNecesecesecscscscne



