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AMINO ACID CONTENT OF GERODIETETIC
PRODUCT FOR ENTERAL NUTRITION

The amino acid content of the developed gerodietetic product for enteral nutrition
is researched in the article. The assessment of essential amino acids according FAO/WHO
scale was provided. Also, the products protein component’s biological value using amino
acid score difference factor (AASDF) was calculated.
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Hpumynsckaa H., Anmwwixo /I., lHlanosanosa H. Amunoxucnomnwlii cocmae
HPOOYKmMa 011 IHMEPAIbHO20 NUMAHUA 2ePOOUEeMUYEeCK020 Ha3HaueHus. Hcciedosan
AMUHOKUCTIOMHBIL COCMAB pPa3pabOmMAHHO20 CYX020 PACMEOPUMO20 NPOOYKmaA OJid IHme-
PANbHO20 NUMAHUS 2ePOOUeMUYecKO20 HASHAYEHUsl, NPO8eOeHd OYeHKAd COCmasa Umero-
WUXCS He3AMEHUMBIX aMunokuciom uzdenust no wxare PAO/BO3, paccuumana e2o 6uono-
2UYECKAsl YEHHOCb C UCHONb306AHUEM KOIDDUYUEHMA paziuyus aMUHOKUCTOMHO20 CKOpa
(KPAC) benkosoii cocmasnsiouyetl.

Knwuyegvie cnosa: OenkoBas COCTAaBISIONIAs, AaMHHOKHCIOTHBIA — COCTaB,
Ouonornyeckasi IEHHOCTh, AaMHHOKUCIIOTHBIN CKOP, MPOIYKTHI IJIsl SHTEPAITBHOTO TMUTAHUS,
TepoANeTHIEeCKOe Ha3HAYCHHUE, KOHIIEHTPAT OeITKOBBIA MOJIOYHOHW CHIBOPOTKH.

Background. The current demographic structure of population, both
on international and national levels shows great increasing of population’s
aging level. So, according to the data of the World Health Organization
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specialists in 2025 the number of older age groups representatives will
increase almost by 6 times comparing with 1950 and people, who form
elder aging group, will make about 20 % of the total Earth population [1].
According to this forecast [1] in 2050 the quantity of people, whose age
is over 60, will reach 30 % and its quantitative equivalent will compose
nearly 2 billion of persons. Interpolating analyzed facts on national scale,
it is necessary to note that our country ranks number 10 in the world ratings
in quantity of elder aging groups representatives and total dynamics
of population aging [2]. That is why this is very actual for Ukraine.

It is generally accepted dogma that full-value satisfaction of nutria-
tional needs forms the basis of any person’s life, especially for people with
high physiological and psycho-emotional loads, metabolic dysfunctions,
violations and traumas. That is why in modern practice widely used became
consumption of food products for special medical purposes — enteral nutria-
tion. It contains goal-oriented modeled composition of nutritive components
to ensure needs in nutrients and correct smitten physiological processes.

The analysis of market’s current state of these special food products
group at international and national level gives an opportunity to state its
dynamic development [3, 4]. At the same time, it is important to mark insuffi-
ciently saturation by products for enteral nutrition of Ukrainian market [4],
what is explained by high financial value of imported products and absence
of proper assortment of domestic ones.

In connection with analyzed material, basing on analytic data about pecu-
liarities of the older aging group representatives nutritional needs [5—14],
the specialists of the Kyiv National University of Trade and Economics and
the State Institution "Ukrainian National Academy of Medical Sciences
Institute of Gerontology n. a. D.F. Chebotarev" developed the gerodietetic
dry soluble product for enteral nutrition [16].

Proteins are one of the most important components that should insure
needs of special-oriented group of consumers and take into account the
specifics of older aging group representatives’ metabolism. The main factor,
which contribute proteins usage in energy and plastic processes, is the
balance and correspondence of amino acids composition [16—18].

The analysis of latest researches and publications. The great contri-
bution to the development and forming of nutrition principles for elderly
people groups representatives has been done by domestic and foreign
scientists: Yu. Hryhorov [5], D. Chebotariov [6], O. Korkushko [7], V. Frol-
kis [8], A. Samsonov [9], P. Karpenko [14], E. Amarantos, J. Dwyer [10],
Y Guiroz [11], J. Morley [12] and others.

The researches and the developments in the sphere of ensuring and
increasing the protein value of the products for enteral nutrition were done
by I. Leiderman [17], W. Luft[19], D. Heyland [20], A. Griffiths [21],
D. Schroeder [22] and others.

The aim of work — the research and the analysis of gerodietetic pro-
duct for enteral nutrition protein component’s biological value.

........................
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Materials and methods. The object of the research was the deve-
loped gerodietetic dry soluble product for enteral nutrition [15]. Dry soluble
product for enteral nutrition Peptamen, produced by the Nestle company
(Switzerland), was selected as a control sample.

The amino acid composition was identified by the liquid-column ion-
exchange chromatography method [22, 23] using the automatic analyzer of
amino acids AAA 400 (produced by company Ingos-Laboratory Instru-
ments (Czech Republic) after preliminary done acid hydrolysis. Fractio-
nation of amino acids into individual ones was made on a chromatographic
column, filled with an ion exchanging resign Ostion LG FA.

The biological value of the products protein content was estimated
by comparing with the amino acid composition of the protein, which is
determined as ideal one according the recommendations of FAO/WHO
expert committee [24], and using the amino acid score difference factor
(AASDF) according to the following formula [25, 26]:

BV =100—-AASDF = 100 — YA RAAS /n, (1)

where BV — the biological value of product protein component, %;

AASDF — the amino acid score difference factor, %;

>A RAAS — the ratio of each essential amino acid (EAA) score to the minimal
essential amino acid score, %;

n — the quantity of essential amino acids (8).

The replication of the experiments was quintuple. Mathematical and
statistical analysis was carried out using electronic computer system,
in particular — computer program MS Excel. The reliability of the received
results was determined. Its value was more than 95 %.

Results. It is generally acknowledged that the main index, that allows
to determine the biological value of products protein component and its
compliance to the needs of human body, is amino acid composition. The
research results about samples amino acids qualitative and quantitative
composition are presented in Table 1.

Basing on the conducted analysis of the received data results, it was
established that the developed gerodietetic product for enteral nutrition
proteins are characterized by high content of essential amino acids (369.7
mg/g of crude protein). Also, it has been established that the proposed
product contains conditionally essential amino acids (36.8 mg/g of crude
protein) and nonessential amino acids (593.5 mg/g of crude protein). The
presence in the developed product of high glutamine content (268.1 mg /g
of crude protein) is stipulated by the necessity for human body regeneration
and satisfying the nutritional needs [5; 8; 27]. The content of essential,
conditionally essential and nonessential amino acids in the developed
product is almost equal with the control one. The difference is within the
measurement accuracy.
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: m: Table 1
3) : The amino acids composition of products for enteral nutrition,
oM mg/g of crude protein
M P>0.95n=5
® X : . . Products content, mg/g of crude protein
O: Amino acids name
= o control sample | developed product
fa ] = Essential amino acids
== I Isoleucine 458+2.2 448+£2.6
CRLE Leucine 794 +38 T14<34
B S Lysine 65.6% 3.1 648+32
K A : Methionine 225+0.9 356+ 1.7
=~ O Threonine 48122 50.1£2.7
<7 Typtophan 14.4+0.6 17408
O %1 Phenylalanine 279+ 12 3M3=14
O % Valine 57323 51522
SR Total 361.0+ 163 369.7 % 18.2
: Conditionally essential amino acids
Cystine 13.5+£0.7 10.4+0.5
Tyrosine 25.7+1.1 264+1.2
Total 302+1.8 36.8+1.7
Nonessential amino acids
Alanine 46.1 +2.1 474+ 1.8
Arginine 395+ 1.8 22.1+£0.7
Asparagine acid 107.5+5.1 103.4+4.3
Glutamine 237.1+11.0 268.1+11.8
Glycine 21.0+0.9 21.1+£0.6
Histidine 347+1.2 15.7+0.6
Ornithine Traces
Proline 64.0+29 63.8+24
Serine 499+1.8 51.9+1.9
Total 599.8 +26.8 593.5+24.1

The basic method, which is used nowadays for the proteins bio-
logical value, is the researching of amino acid score. In its turn, it allows to
characterizes the protein basing on the content of each essential amino
acid’s residues in relation to its master sample values, which are developed
in accordance with the recommendations of the FAO/WHO profile com-
mittee [24] (Table 2).

Table 2
Products for enteral nutrition essential amino acids score

. . . FAO/WHO Control sample Developed product
Essential amino acids " [24] | mg/gofcrude| score, | mg/gofcrude score,

protein % protein %
Isoleucine 40 45.8 114.5 44.8 112.0
Leucine 70 79.4 113.4 71.4 102.0
Lysine 55 65.6 119.3 64.8 117.8
Methionine + cystine 35 36.0 102.9 46.0 1314
Threonine 40 48.1 120.3 50.1 1253
Tryptophan 10 14.4 144.0 17.4 174.0
Phenylalanine + tyrosine 60 53.6 89.3 60.7 101.2
Valine 50 57.3 114.6 51.5 103.0

Total — 409.6 406.7 —
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Basing on data, it is possible to confirm, that the protein part of the
developed gerodietetic product for enteral nutrition is characterized by high
protein component biological value. It is so because it contains a balanced
essential amino acids composition. The dominant amino acid for both
samples is tryptophan (174.0 % for developed product, 144.0 % for control
one); limited — phenylalanine and tyrosine (101.2 % for developed product,
89.3 % for control one). The improvement of the developed product’s amino
acid composition can be explained by the usage of protein-based whey
concentrate WPC-80 of high biological value.

The provided assessment of the analyzed products proteins amino acid
score doesn’t give an opportunity to research their biological value. The pro-
teins component of nutrition, which is used for building processes, can be
spent only in measures of limiting amino acids. The excess of these nutrients
is directed for meeting energy needs. That is why the protein component’s
biological value was also assessed by using the amino acid score difference
factor (AASDF). The received results of it are presented in Table 3.

Table 3
The biological value of products for enteral nutrition protein component, %
Index Master sample | Control sample | Developed product
The amino acid score difference
factor (AASDF) 0 254 19.7
Biological value 100 74.6 80.3

Basing on the conducted research, it was found that the developed
gerodietetic dry soluble product’s for enteral nutrition amino acid score
difference factor (AASDF) was 19.7 %. It is 28.9 % less than the corres-
ponding index of the control sample. The biological value of the developed
product’s protein part is 7.6 % higher than the corresponding index of the
control sample.

Conclusion. The developed gerodietetic dry soluble product for enteral
nutrition is characterized by a high content of essential amino acids, the
correlation of essential, conditionally essential and nonessential amino acids
1s 369.7 / 36.8 / 593.5 mg/g of crude protein respectively. The results
of researched amino acid score give an opportunity to state the developed
product protein component’s high biological value.

The prospects of further research are the analysis of food and bio-
logical value of the developed product, its consumer properties.
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Ilpumynsvcoxka H., Aumwowko /., Illlanosanosa H. Aminoxucnomnuii cknao
RPOOYKMY 01 eHmMePAIbHO20 Xapiy6aHHs 2epo0iEMUUHO20 RPUSHAYEHHS.

[ocTranoBka mpo6aemu. HunimmHs nemorpacdidHa CTpyKTypa HaceleHHsS sSK Ha
rI00aTbHOMY, TaK 1 Ha HAI[IOHAJILHOMY PIBHSAX CBIMYUTH MPO 3HAYHI TEMITH 3POCTaHHS
fioro BiKOBOro piBHA. [HTepmoso04YM MpoaHalizoBaHi (akTH B HAL[IOHAIFHOMY Macll-
Tabi, BapTO 3a3HAYUTH, IO IS HAIIOi Jep)KaBH, sSKa 3a KUIBKICTIO TPEICTAaBHUKIB
CTapIIuX BIKOBHUX TPYH 1 3arajbHOI0 JUHAMIKOI CTapiHHS HACENIeHHs y CBIiTI Hapasi
nocizae 10 Micre, s CUTYAIlisl € aKTyaIbHO¥O.

Cremiamicramu KHiBChKOTO HaIliOHAIEHOTO TOPTOBEILHO-EKOHOMIYHOTO YHIBEp-
curety Ta JlepkaBHoi yctaHoBu "[HCTHUTYT TreponTonorii imeni /. @. YeGoTaproBa
HAMH VYxpaiau" po3poOiieHO CyXuii pO3YMHHUN TPOAYKT JUIA €HTEPaJbHOTO Xapyy-
BaHHSI T'ePOJIETUYIHOTO TIPU3HAYCHHS.

Mema pobomu — ROCIIIPKEHHS Ta aHali3 010J0Ti9HOI IiHHOCTI OiTKOBOI CKIa-
JIOBOI IPOAYKTY IS €HTEPATHHOTO XapuyBaHHS [epOIi€THIHOTO MPU3HAYCHHS.

Marepianu ta Metogu. O6 ’ekm 00cniodceHHss — PO3POOICHUN CYyXHUW PO3YMH-
HUH TIPOJYKT IJI €HTEePAILHOTO Xap4YyBaHHS TepPOMIETUYHOTO MPHU3HAYEHHS. SIK KOHT-
pOJIb BUKOPUCTAHO MPOAYKT Peptamen kommanii Nestlé (I1IBeiiapis).

AMIHOKHUCIIOTHUH CKJIa]] TOCHIPKEHO PiIMHHO-KOJIOHOYHOI HOHOOOMIHHOO XpoMa-
Torpadi€ro 3 BUKOPUCTAHHSM aBTOMATHYHOTO aHali3aropa aMiHOKHACIOT AAA 400 micis
MIOTIEPEHBO TPOBEACHOTO KHCIOTHOTO Tinpoiizy. Po3mozin aMiHOKUCIOT 3/iHCHEHO Ha
xpomarorpadiuHii KoJI0HLi, HAlOBHEHIH HOHOOOMiHHOIO cMoutor0 Ostion LG FA.

Bionoriuny wiHHICTE OINIKOBOi CKIIQJIOBOI TMPOIYKTIB OI[IHEHO TIOPiBHSIHHIM
3 aMIHOKHCJIOTHUM CKJIAZIOM iJICalbHOTO OLIKa, BH3HAYEHOTO BiJIIIOBITHO IO PEKOMEHIAIIH
ekcrieptHoro komitery FAO/WHO Ta 3actocyBaHHAM KoedillieHTa BiIMIHHOCTI aMiHO-
kucinoTHoro ckopy (KBAC).
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Pe3ysabTaTn gociimkennsi. BectaHoBneHo, mo Oinku po3poOIeHOr0 MPOAYKTY
IUTS. €HTEPaIbHOTO Xap4YyBaHHS T€POIIETHYHOTO MPU3HAYEHHS XapaKTepU3yIOThCS BUCO-
KAM BMICTOM HE3aMiHHUX aMiHOKUCIOT (369.7 mr/1 T 0Oinka), TakoK MicTUThcs 36.8 mr/l r
Oinka ymMoBHO He3amiHHHX 1 593.5 mr/l r Oinka 3aMiHHUX aMiHOKHCIOT. HasBHIiCTBH
y pO3p0o0JIEHOMY MPOIYKTi BUCOKOTO BMICTY TiyTaminy (268.1 mr/1 r Ginka) oOyMoBneHa
HEeOOXiIHICTIO pereHepanii AUISTHOK Tijia Ta 3a0BOJICHHS Xap4oBUX HOTpeO.

bimkoBa ckmamoBa po3po0IICHOTO TIPOMYKTY ISl GHTEPAILHOTO XapuyBaHHS TepoIie-
TUYHOTO TPU3HAYCHHS XapaKTEPU3YIOThCS BUCOKOK) OIOJOTIYHOO IIHHICTIO, OCKUIBKH Ma€e
30aaHCcOBaHMH CKJIa]] aMiHOKHCIOT. JIOMiHIBHOIO aMiHOKHCIOTORO € Tpunrtodad (174.0 %);
JiMiToBaHUMHE — (eHinananid i Tuposu (101.2 %). [TigBuieHHs IHHOCTI aMiHOKUCIIOTHOTO
CKJIay pO3pOOJICHOTO MPOAYKTY OOYMOBJIGHE LINECIIPSIMOBAHMM 3aCTOCYBaHHSAM KOHIICH-
Tpary OUTKOBOTO MOJIOUHOI cupoBaTKu WPC-8(0 BHCOKOT 0i0JI0TT9HOI IIHHOCTI.

Ha ocHOBI mpoBeeHOTo AOCIiIKEHHST BCTAHOBIICHO, 1[0 KOE(IIIEHT BiAMIHHOCTI
aMiHOKHCIIOTHOTO CKOPY PO3POOJICHOTO MPOIYKTY AJIsi €HTEPAILHOTO Xap4dyBaHHS Tepo-
JUETHYHOTO TPU3HAYCHHS CTaHOBUTH 19.7 %, mo Ha 28.9 % MeHIe 3a BiAMOBIAHUN
MOKa3HUK KOHTPOJBHOTO 3pa3ka. bionoriuHa WiHHICTH O1NKOBOI YacTHHH PO3POOIIEHOTO
MPOAYKTY € BUCOKOIO 1 Ha 7.6 % mepeBHUIIye BiAMOBITHE 3HAYSHHS KOHTPOIBHOTO 3pa3Ka.

BucHoBku. Po3poOnenuit cyxuit po3unHHUI MPOAYKT ISl EHTEPANIbHOTO Xapdy-
BaHHS TE€POMIETUYHOTO MPHU3HAYCHHS XapaKTePH3Y€EThCS BHCOKAM BMICTOM HE3aMiHHUX
aMIHOKHCJIOT, CITIBBITHOIICHHS HE3aMIHHUX, YMOBHO HE3aMIiHHUX 1 3aMiHHHX aMmiHO-
KUCJIOT cTaHOBUTH 369.7/ 36.8/593.5 mr/l T Oinka BigmoBigHo. Pe3ynpraTé mocmia-
JKEHHS aMiHOKHCIIOTHOTO CKOPY Jal0Th 3MOTY KOHCTaTYBAaTH MiABHINCHY Oi0JOTIYHY
IIHHICTH O1JIKOBOTO CKJIaly pO3pO0JISHOr0 IPOIYKTY.

[lepcriekTHBOIO MONANBIINX MOCIIIKEHb € BUBYCHHS XapyoBOi Ta 0ionorigHoi
IIHHOCTI pO3p00JICHOT0 MPOAYKTY, HOTO CIIOKMBHUX BJIIACTHBOCTEH.

XAPYOBHX IIPOAYKTIB

T TTTT

Kniwouoesi crnoea: OIIKOBa CKIIaJ0Ba, aMiHOKHCIIOTHUN CKJaj, Ol0JIOriYHA IiH-
HICTh, aMiHOKUCIIOTHUI CKOp, MPOJAYKTH JJIsi SHTEPATbHOTO XapuyyBaHHSI, repoIiETHIHE
MpU3HAYCHHS, KOHIIEHTPAT O1JIKOBHIA MOJIOUHOT CHPOBATKHU.
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