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Abstract

The nutrition is the basis of human life, especially in the process of treatment and rehabilitation. That’s why the usage
of products for enteral nutrition is becoming widespread now. In the presented article materials the protein value of
the developed herodietic product for enteral nutrition, which is based of dry soluble mixtures, was estimated. The
design and creation of its component composition was carried out basing on modern generally accepted data about
the specific metabolic needs of older people. Provided experimental studies were conducted and their results on the
content of proteins, fats, carbohydrates, amino acids composition, score of 8 essential and 2 conditionally essential
amino acids, including the amino acid score difference factor (AASDF) (21.5 %), the protein component’s biological
value (78.5 %) were obtained and presented. Clinical approbation of the developed product’s in ready for
consumption form (in addition to the usual nutrition diet), conducted in State Institution «UKrainian National
Academy of Medical Sciences Institute of Gerontology n.a. D.F. Chebotarev», was done using an information about an
effect on the recovery of protein blood level of people with somatic diseases and injuries, in the postoperative state.
The obtained experimental and analytical data give an opportunity to state the optimal ratio of macronutrients
(proteins, fats, carbohydrates) in the developed product to the needs of older age groups, the balance of amino acid
composition and high biological value of the protein component of the product. Also the obtained results of provided
research make it possible to recommend the developed product’s consumption for people with high physical and
psycho-emotional loads, somatic dysfunctions, diseases and injuries to restore the proper level of protein in blood,
in particular, for the elderly aging groups representatives. The consumption of developed product will significantly
improve the nutritional needs of the target consumers’ category, including with the accelerated metabolism, during
periods of treatment and rehabilitation.
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OILIIHKA BIJIKOBOI IIIHHOCTI TEPOIIETUYHOIO MPOAYKTY 1/ EHTEPAJIbHOT'O
XAPYYBAHHA

Amutpo I1. AHTIOIIKO

Kuiscokull HayioHabHuli mopzogesibHO-eKoHOMiYHULl yHigepcumem, 8y4. Kiomo, 19, Kuis, 02156, Ykpaina
Anoraris
IoBHOILiHHE Xap4YyBaHHA € OCHOBOIO >KUTTEAiI/IbHOCTI JIAUHY, 0COGJIMBO NIPU JIiIKyBaHHI Ta pea6iiTanii. Y 3B'a3Ky
3 IIMM 3aCTOCYBaHHS NPOAYKTIB AJiS eHTepPa/IbHOr0 Xap4YyBaHHA 3apa3 CTA€ NOIIMPEHMUM. Y NpeJcTaB/JIeHOMYy MaTe-
piani craTTi NnpoBeAeHO OLiHKY 6iJIKOBOI IIHHOCTi pO3p061€HOro repoAi€TUYHOro NPOAYKTY AJIS1 eHTepaJbHOTro
Xap4yyBaHHs Ha OCHOBIi CyXHX PO3YMHHHUX CyMilllei, NPOEKTYBAaHHA Ta CTBOPEHHA KOMIOHEHTHOro CKJajy sIKOro
3/ilICHIOBA/IOCA Ha OCHOBi Cy4YaCHHUX 3araJibHOBU3HAHUX BigoMocTel npo cuenudiky MeTa601iYHUX NOTPEO J1I0Jel
CcTaplIMX BiKoBuUX rpyn. [IpoBejeHO eKciepuMeHTaJIbHI J0C/IiA)KeHHs Ta Npe3eHTOBAHO iX pe3y/ibTaTH 040 BMicTy
6iJIKiB, XKMpiB, ByI/IeBO/iB, aMiHOKHMC/JIOTHOI0 CKJIaAy Ta CKOPY 8 He3aMiHHUX i 2 yMOBHO He3aMiHHUX aMiHOKMCJIOT,
y T.4. koedinienTy iloro BigminHocTi (KBAC) (21.5 %), 6ios10riyHOi LiHHOCTI 6i/IKOBOI cK/1a0BoOi (78.5 %). 3AilicHeHO
KJ/IiHiYHY anpo6aniio BIUIUBY BiJ BXKMBaHHSA P0O3p06/IeHOr0 BUPOGY Y TOTOBOMY 0 CHOKMBAaHHA PO3YMHEHOMY CTaHi
(mozaTkoBO 40 3BHMYAHHOIO panioHy) Ha BigHOBJIeHHA piBHA 6ilka y KpoBi Jnogeil i3 coMaTMYHUMU
3aXBOPIOBAHHAMM Ta TPaBMaMM, y MicjA onepaniiHoOMy cTaHi, o npoBoauaaca y Y «IHCTUTYT repoHTOJIOri] imM.
[.®. Ye6oTaproBa HAMH Ykpainu». OaeprkaHi eKcnepuMeHTa/IbHI Ta aHAJIITUYHI JaHi A03BOISIIOTh KOHCTaTyBaTU
onTHMaJbHe CHiBBiJHOLIEHHS BMIiCTy MaKpOHYTPi€HTIB y NPOAYKTi mMOTpe6aM HmpejCTaBHHMKIB CTapIIMX BiKOBHUX
rpyn, 36a/J1aHCOBaHiCTh aMiHOKHMCJIOTHOrO CKJaAy Ta BHUCOKY 6ioJioriyHy LiHHICTh 6iJIKOBOI CKJIaJ0BOi BHUPOOGY.
Opep:kaHi pe3y/JbTaTH NPOBEJEHOr0 JOCAi)KeHHA TAK0X JAal0Th 3MOry peKOMeH/JyBaTH MOro CIO>KUBAHHA JHOAAM
i3 BUCOKMMM (i3UYHUMHU Ta NCUX0EMOLiIHHUMH HABaHTA)KEeHHAMH, COMaTUYHUMU AUCPYHKIIAMH, 3aXBOPIOBAHHAMHU
Ta TpaBMaMH /JJifd BiJJHOBJIEHHS HAJIE)KHOrO PiBHA 6ijiKka, 30KpeMa NpejCTaBHUKAMM CTaplIMX BiKOBHMX IpYIL
CnoXMBaHHA PO3pP0G6JIEHOr0 NPOAYKTY [AO03BOJIUTh 3HAYHO NOJINIIUTH 3a6e3nedyeHHs HYTPMTHMBHHMX NOTpes
IiJIbOBOI KaTeropii cno>kuBa4iB ynpoaoBK NepioiB J1iKyBaHHs i peabiiTanii.
Karuosi cnoea: eHTepasibHe XapyyBaHHSA, FepOJAiETUYHI MPOJAYKTH, 61IKOBa CKJIaJI0Ba, 6i0JI0TiYHA iHHICTb, aMiHOKHCJIOTH,
KJIiHIYHa anpo6aris.
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OIIEHKA BEJIKOBOW LIEHHOCTH 'EPOJAUETUYECKOTO ITPOAYKTA JIJIA
JHTEPAJIBHOT O IIMTAHUA

Amutpuit I1. AHTIOIKO
Kueeckull HayuoHabHblll mop2080-3KoHoMuYecKuli yHugepcumem, ya. Kuomo, 19, Kues, 02156, YkpauHa

AHHOTaUMs

IloIHOLleHHOe TIMTaHHe ABJAETCA OCHOBOH )>KU3HeJeATe/JbHOCTH 4Ye/I0OBeKa, OCOGeHHO MNpHU JieYeHHMH U
pea6uauTanuM. B cBA3M ¢ 3TUM NpUMeHeHUe NPOAYKTOB JJIs1 JHTepa/JbHOT0 NUTAHUA ceiiyac CTAHOBUTCS HIHUPOKO
pacnpocTpaHeHHbIM. B nmpejacTaB/JieHHOM MaTepuajie CTaTbUu MNpoBeJeHa OLEeHKa GeJIKOBOH IeHHOCTH
pa3pa60TaHHOIO repojHeTH4ecKoro NpoAyKTa AJs IHTePaJTbHOr0 NMTAHUA HAa OCHOBE CyXHUX PaCTBOPHMBIX cMeceH,
NMpOeKTUpOBaHMe U CO3/laHHe KOMIIOHEHTHOro COCTaBa KOTOPOro OCYIIeCTBJ/ISJIOCh Ha OCHOBAaHMH COBPEMEHHBIX
06LIeNpU3HAHHBIX CBeJeHUull 0 cnenudpuke MeTab0IMIECKUX NOTPEGHOCTEH I0Ael CTapIIuX BO3pPacTHBIX TPyl
IIpoBeeHbl 3KCIEepPUMEHTA/IbHbIE HCC/AEJO0BAaHUA M Npe3eHTOBAaHbl MX pe3yJbTaThl KacaTeJbHO COJep KaHHs
6€eJIKOB, »KUPOB, YIJI€BOAOB, aMMHOKHMC/JIOTHOrO COCTaBa M CKOpa 8 He3aMeHMMBbIX M 2 YCJOBHO He3aMeHMMBbIX
aMHMHOKHCJIOT, B TOM uMcie Ko3dpdunuenta ero otauyua (KOAC), 6uo/IorMYecKOll LeHHOCTH OGeJKOBOM
coctapisomeil. [IpoBefgeHa KJIMHUYeCKasa anpo6anusa BJAUAHUA OT yNOTpeGJieHHs pa3paGOTaHHOTO U3Jeaus B
rOTOBOM K yIOTpeG6JIeHHI0 PACTBOPEHHOM COCTOSIHMHU (AOMOJIHUTEJBbHO K OGbIYHOMY PAllMOHY) Ha BOCCTAaHOBJIEHHE
YPOBHA 6eJIKa B KPOBH JIIOAEiH ¢ COMaTH4YeCKUMH 3260/1eBaHUAMHM M TPAaBMaMHU, B NOCJIe ONepalijuOHHOM COCTO THHMH,
KoTopasa mnpoBogwiach B I'Y «UHcTuUTyT repoHtosiorum uMm. [1.®.Ye6orapésa HAMH Ykpaunbi». IlosryueHHbIE
3KCNepUMeHTa/IbHble U AaHA/IMTHYeCKHe JAaHHble MO3BOJIAIOT KOHCTaTUPOBATh ONTHMAJIbHOCTh COOTHONIEHUS
coJepKaHMsA MAaKpPOHYTPHEHTOB B NPOAYKTe MNOTPEeGHOCTAM MNpeACTaBHTe/Ied CTapIiMX BO3PacTHBIX TIpymm,
Cc6a/IJaHCHPOBAaHHOCTb AMHUHOKHC/IOTHOTO COCTaBa U BbICOKYIO GM0OJIOTMYECKYI0 leHHOCThb GeJIKOBO# COCTaBJIAIOILEH
u3jenus. Pe3yabTaThl NPOBeJEeHHOTO MCC/eA0BAaHUA TaKKe Jal0T BO3MOXKHOCTh peKOMEHA0BaTh €ro NoTpeéjieHue
JI0JSIM C BBICOKMMHM (U3NYECKHUMH, MNCHUXMYECKHMMH H 3MOLMOHAJBHBIMM Harpy3kamMH, COMaTH4eCKHMH
AUCPYHKIMAMH, 3a60/1eBaHMAMU U TPAaBMaMHM JJis1 BOCCTAaHOBJIEHMA HajJie)Kalllero YpoBHs 6esika, B YaCTHOCTHU
NpeACTaBUTENAMH CTAPIIMX BO3pacTHBIX rpyni. [loTpe6ieHne pa3spaGoTaHHOTO NMPOAYKTA NO3BOJIUT 3HAYUTETbHO
yJIy4IIUTh OGecneyeHUe HYTPMTUBHBIX MOTpPeGHOCTel Lie/ieBOM KaTeropuu norpe6uresiedl B Te4eHMH NEePHOAOB
Jle4eHHUs ¥ peaGUINTALUH,

Knaiouegble csn08a: 3HTepasJbHOE NUTAHHE, repojueTHYecKHe INPOAYKTBI, OesKoBasd cCOCTaBJAwoLIas, GHOJOrHYecKass

LHEeHHOCTb, aMUWHOKHCJIOThI, KJIMHHUYeCKasd anpoGauHﬂ.

Introduction

Optimal nutrition, scientifically substantiated
in accordance with the specificity of aging needs,
has a great influence on human organism. It is
especially important to address fully the
nutritional needs for those representatives of
elder aging groups, who have high physiological
and  psycho-emotional loads,  metabolic
dysfunctions, disorders and traumas. That is why
consumption of food products for special medical
purposes - enteral nutrition - became widely used
in modern practice. This nutrition contains
targeted modelled composition of nutritive
components to ensure needs in nutrients and to
correct smitten physiological processes. Great role
in this kind of products is assigned to proteins.
One of the most important characteristics, which
identify the level of protein conformity to special
dietary needs, in particular for older adults, is its
biological value.

The analysis of market’s current state of these
special food products group gives an opportunity
to state its dynamic and rapid development [1-5].
Due to the established relevance of the creation of
new products for enteral nutrition and basing on
analytic data about peculiarities of the older aging
group representatives nutritional needs [6-17]
the specialists of the Kyiv National University of
Trade and Economics (KNUTE) and the State

Institution “Ukrainian National Academy of
Medical Sciences Institute of Gerontology n. a.
D.F. Chebotarev” have developed and patented the
gerodietetic dry soluble product for enteral
nutrition [15]. It is characterised by following
components content: maltodextrin monodisperse
(25.00 g), glucose (21.50 g), protein concentrate,
manufactured from dairy whey WPC-80 (20.00 g),
omega-3 polyunsaturated fatty acids in casein
matrix (the content of omega-3 fatty acids is more
than 90 %) (10.50 g), fructose (10.00 g), dietary
fiber (5.40 g), food starch (4.00 g), I-glutamine
(2.00 g), 1- methionine (0.50 g), 1- tryptophan
(0.30 g), ascorbic acid (0.25 g), ginseng root
extract (0.20 g), I- tyrosine (0.10 g), glucosamine
(0.10 g), creamery calcium (0.07 g), coenzyme Q1o
(37 mg), magnesium hydrophosphate (35 mg),
calciferol (6 mg), B-carotene (5 mg), riboflavin
(2 mg), pyridoxine (2 mg).

It is prescribed, that the preparation of the
developed product for consumption (usage)
should be carried out by dissolving a portion of the
dry mixture (50 g) in 200 cm3 of boiled water at a
temperature of 15-40 °C (an additional increase of
the water amount on 40 cm3 (depending on the
preferences of consumers) is possible). The
consumption of the developed gerodietetic
product is recommended for elderly persons,
especially those, who have high physical loads,
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emotional stresses, different somatic traumas and
injuries.

Purpose and objectives of the research. The
purpose of this study was to estimate protein
component of the developed gerodietetic product
for enteral nutrition biological value effectiveness.
Thus, to achieve this purpose it was necessary to
solve the following tasks: to research the content
of macronutrients in the developed product, their
ratio, to analyse amino acids content, to estimate
biological value of the product’s protein
component, to provide clinical testing of the
developed gerodietetic product’s consumption
functional effectiveness.

Materials and methods

The research object was the developed
gerodietetic dry soluble product for enteral
nutrition [18]. Dry soluble product for enteral
nutrition “Peptamen”, manufactured by Nestle
corporation (Switzerland), was chosen as a
control sample. It has similar recommendations
for usage. It was realized in tin cans with a plastic
lid. The components of this product (mentioned in
its labelling) are maltodextrins, enzymatically
hydrolyzed dairy whey and soy proteins, sucrose,
fructose, medium chain triglycerides, potato
starch, soybean oil, soy lecithin, calcium
carbonate, sodium phosphate, magnesium
chloride, choline bitartrate, flavoring, identities
natural (vanillin), potassium phosphate, sodium
ascorbate, magnesium citrate, carnitine, taurine,
niacin, zinc sulfate, pyridoxine hydrochloride,
retinol acetate, thiamine, riboflavin, folic acid.
Sampling and preparation of dry soluble products
samples for research were carried out by random
sampling in accordance with all necessary norms.

While carrying out experiments following
methods were used: protein content was
determined by the Kjeldahl method, lipids - by the
Soxlet, carbohydrates - by the Bertrand method.
The content of amino acids was identified by the
liquid-column ion-exchange chromatography
method using the automatic analyzer of amino
acids AAA 400 (“Ingos-Laboratory Instruments”,
Czech Republic) [19; 20]. Fractionation of amino
acids into individual ones was made on a
chromatographic column, filled with an ion
exchanging resign Ostion LG FA. The replication of
all experiments was quintuple, of analyzes - triple.

Amino acids score of researched product was
calculated basing on the content of each essential
amino acids residues in relation to its master
sample values, which are developed in accordance
with the recommendations of the FAO/WHO
profile committee specialists [21].

The protein component’s biological value was
assessed by using the amino acid score difference
factor (AASDF). It was calculated basing on the
results of comparing with the content of ideal one
(according the recommendations of FAO/WHO
expert committee specialists [22] and using the
following formula (22-26):

BV =100 - AASDF :lOO—ZARAAS /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.

Clinical usage of the functional effectiveness of
the developed gerodietetic product was carried
out at the Department of surgery of the State
Institution “Ukrainian National Academy of
Medical Sciences Institute of Gerontology n. a. D.F.
Chebotarev”. During the study 2 groups per 18
elderly patients (age 65-82 years) with somatic
diseases and injuries were selected. The
representatives of the 1-st group additional to
standard nutrition diet had per 2 portions of the
developed products in liquid state (in the morning
and in the evening) during 10 days. The
representatives of the 2-nd group had only
standard nutritional diet. The study of the clinical
efficacy of the developed product for enteral
nutrition was carried out on a set of indicators,
which included studies of the general, in particular
physical and psycho-emotional, well-being of
patients, total protein level in blood.

Statistical processing of the obtained
experimental data was made in accordance with
the Student's t-test using special computer
programme package SPSS Statistics vs. 20.
Average quantity, standard deviation, standard
deviation error were calculated. The statistically
significant level was considered, its value was less
than 5 %.

Results and their discussion

The main factor that makes it possible to
evaluate the nutritional, especially energy, value
of products for enteral nutrition is the content of
macronutrients. Because of it, the content of
macronutrients was researched also for
establishing the conformity of the researched
products to the needs of the target contingent of
consumers (older adults). The obtained results are
presented in Table 1.
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Table 1
The content of macronutrients in dry soluble products, g/100 g
Macronutrients Control sample Developed product
Proteins 18.49+0.21 18.18+0.26
Lipids 17.79+£0.15 11.82+0.12
Carbohydrates 56.81+0.48 62.08+0.44
The obtained experimental data about the Using the results about the ratio of

content of macronutrients allows concluding that
the developed product for enteral nutrition is
characterized by a high content of protein
component. This is due to the fact that proteins
have the specific metabolic effects, which are
explained by special metabolic activity of these
products on the human body (recovery of protein
losses, provision of plastic material for muscles

macronutrients in the developed gerodietetic
product for enteral nutrition it can be stated that
it meets the analyzed specific needs of the elder
people in the main food substrates [6; 8-16].

The research results of amino acids qualitative
and quantitative composition are presented in
Table 2.

and bones).

The amino acids composition of products for enteral nutrition, mg/g of crude protein

Table 2

Amino acids name Products content, mg/g of crude protein
Control sample Developed product
Essential amino acids
Isoleucine 458+ 2.2 46.8+2.6
Lysine 65.6 +3.1 67.8 £3.2
Leucine 79.4+3.8 724 +3.4
Methionine 22.5%0.9 286+1.7
Threonine 48.1+2.2 51.1+27
Tryptophan 14.4+0.6 169+0.8
Phenylalanine 279+1.2 323+14
Valine 57.3+23 52.5%2.2
Total 361.0+16.3 368.4 +18.2
Conditionally essential amino acids
Cystine 13.5+0.7 10.4+0.5
Tyrosine 25.7+1.1 264 +1.2
Total 39.2+1.8 368+ 1.7
Nonessential amino acids
Alanine 46.1+2.1 474 +1.8
Arginine 39.5+1.38 29.8 0.7
Asparagine acid 107.5+5.1 103.4+4.3
Glycine 21.0+0.9 21.1+0.6
Glutamine 237.1+11,0 261,4+11,8
Histidine 347+1,2 15,7+0,6
Ornithine Traces
Proline 64.0+29 63,8+2,4
Serine 499+128 519+19
Total 599.8 + 26,8 594,5 + 24,1

Basing on the results of conducted study the amino acid score was researched. The obtained data

are presented in Table 3.

Table 3
Amino acids score of the developed product for enteral nutrition
Essential amino acids ~ [FAO/WHO scale Control_sample Developec_i product
mg/g crude protein score, % mg/g crude protein score, %

Isoleucine 40 45.8 114.5 46.8 117.0
Lysine 55 65.6 119.3 67.8 123.3
Leucine 70 79.4 113.4 72.4 103.4
Methionine + cystine 35 36.0 102.9 39.0 1114
Threonine 40 48.1 120.3 51.1 127.8
Tryptophan 10 14.4 144.0 16.9 169.0
Phenylalanine + 60 53.6 89.3 58.7 97.8
tyrosine

Valine 50 57.3 114.6 52.5 105.0

Total - 409.6 - 405.2 -
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The data, presented in Table 3, prove the fact
that the proteins of the developed gerodietetic
product for enteral nutrition are characterized by
high biological value of protein component. It is
explained by balanced essential amino acids
composition. The dominant amino acid of the
developed product is tryptophan (159.0 %);
limited ones - phenylalanine and tyrosine
(97.8 %). For the control sample dominant and
limiting amino acids were also mentioned ones
(144.0 % and 89.3 % relevantly). These core of
amino acids for the gerodietetic product was
higher (on 14.8% and 8.7 % respectively).
Improvement of the amino acid composition can

be explained by the usage of protein-based whey
concentrate WPC-80 of high biological value in the
developed product and the partial usage of plant
origin proteins in the control one.

At the same time, the products proteins amino
acid score calculation doesn’t give a complete
evaluation of their biological value. The human
body requires proteins as a plastic material only in
measures of limiting amino acids, in other case
they are spent to meet energy needs. That is why
for receiving an additional information the
proteins biological value was assessed using the
amino acid score difference factor (AASDF). The
received results are presented in Table 4.

Table 4
The biological value of products for enteral nutrition protein component, %
Index Master sample Control sample Developed product
The amino acid score difference
factor (AASDF) 0 254 215
Biological value 100 74.6 78.5

Basing on the received results it was found
that the developed gerodietetic dry soluble
product’s for enteral nutrition amino acid score
difference factor (AASDF) was 21.5 %. It was on
15.3 % less than the corresponding index of the
control sample. As a result, the biological value of
the developed product’s protein part is on 3.9 %
higher than the corresponding index of the control
sample.

The results of the developed product’s clinical
approbation give an opportunity to state that the
patients consumed it in a ready-to-drink liquid
state with moderate pleasure. Allergies and
undesirable effects were not detected.

Obtained results showed that the patients, who
consumed the product, had quicker normalization
of total protein level in blood than the patients in
the control group (Table 5).

Table 5
The results of clinical usage of the gerodietetic product for enteral nutrition
Control group Developed group
Index the beginning of the end of study the beginning of the end of study
study study
Protein level in blood N* - (20-25 %) N* - (12-14 %) N* - (20-25 %) N* - (8-9 %)

where N* - lower level of total protein level in blood according to the laboratory of State Institution «Ukrainian National
Academy of Medical Sciences Institute of Gerontology n. a. D.F. Chebotarev».

The conducted study of gerodietetic product’s
clinical usage allow to confirm that persons, who
consumed it, in comparison with the
representatives of the control group, had more
pronounced tendencies to the improvement of
physical and psycho-emotional state. In particular,
the total protein level in blood was normalized
faster (on 33.3-35.7 %), the period of staying in
the hospital (on 12-15%), treatment and
rehabilitation were reduced. It is expected that
first of all this fact is substantiated by the
biological value of protein component.

Conclusion

Based on the results of provided assessment of
the developed gerodietetic product for enteral
nutrition  protein’s component (including
comparing with the control sample) its high
nutritional and biological value was determined:

the macronutrients content was in accordance
with the norms, recommended for the
representatives of the older age groups, the amino
acids composition was enough balanced, the
assessed biological value of its protein component
was rather high (78.5 %). Also usage effectiveness
and protein’s component high biological value
were proved by the results of clinical approbation.
Through this process, the developed gerodietetic
product for enteral nutrition can be recommended
for consumption by representatives of the older
age groups with high physiological and psycho-
emotional loads, metabolic dysfunctions,
disorders and injuries.

The further researches prospects are the
evaluation and detailed analysis of the developed
gerodietetic product’s food, especially biological,
value, in particular the content of fatty acids,
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vitamins, mineral elements and their digestibility
by human organism.
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