AJIMATBI TEXHOJIOTMSUIBIK YHUBEPCUTETiHIH Xabapmbichl. 2024, Ne2,

28. Ohrimenko, O.V. Laboratornyj praktikum po
himii i fizike moloka[laboratory workshop on the
chemistry and physics of milk]: / O.V. Ohrimenko, K.K.
Gorbatova, A.V. Ohrimenko; pod red. KK
Gorbatovoj.— SPh.: Giord, 2005.— 250 s. (In Russian)

29. Osnovy biotekhnologii produktov iz syr'ya

materials of plant and animal origin]: metodicheskie
ukazaniya po vypolneniyu laboratornyh rabot dlya
napravleniya podgotovki 35.03.07 Tekhnologiya
proizvodstva i pererabotki sel'skohozyajstvennoj
produkcii / Sost.: E.A. Faust, T.S. Osina // FGBOU VO
«Saratovskij GAU». — Saratov, 2018. — 46 s (In

rastitel'nogo i zhivotnogo proiskhozhdeniya [Funda- Russian)
mentals of biotechnology of products from raw

IRSTI 65.59.29 https://doi.org/10.48184/2304-568X-2024-2-126-134

DEVELOPMENT OF GERODIETARY MEAT PRODUCTS

D. BEDNYAGIN

(Swiss School of Higher Education (SSHE), 1820, Montreux, Switzerland)
Corresponding author e-mail: denis@sshe.ch

The relevance of the presented research on the development of gerodietary meat products is due to the fact
that the relative preferences shown by older people to various protein sources, including animal protein sources such
as red meat and poultry, as well as alternative plant-based protein sources, have not yet been identified. The food
choices of older adults have not been studied, nor have their preferences and willingness to pay for different carbon
tags depending on the protein source. The purpose of the study is to consider the current state and prospects for the
development of gerodietary meat products. This article is an exploratory attempt to describe potential pathways for
the development of nutritionally balanced gerodietary meat products aimed at helping older adults maintain an
active and healthy aging process. The object of the study is age-related changes in the consumption of meat
products. Age undoubtedly affects thresholds for recognizing basic tastes, especially sweet and salty. In particular,
higher threshold values for sucrose and sodium chloride were found among older people compared to young people.
Higher taste recognition thresholds create a natural need to add sugar and salt to food. The research methodology
was a qualitative content analysis of the collected material. At the first stage, the texts of publications devoted to the
production of gerodietary meat products were read and re-read in their entirety, that is, the so-called naive reading
was carried out. Then thoughts were recorded regarding the integrity and relatively important elements of the
publications read, arising on the basis of impressions aroused under the influence of naive reading. Further, all
parts of publications related to the purpose of researching gerodietary meat products were divided into
approximately identical semantic units. Qualitative content analysis involved grouping gerodiet meat products by
identifying common characteristics between them, according to production processes and ingredients. At the next
stage, the semantic units were subject to codification, and a number of categories with subcategories arose. Finally,
after all the texts of the publications had been read, the texts were compared with the results of the undertaken
content analysis, which made it possible to verify the reality of the coverage of the content of the publication texts
and codes by the selected categories and subcategories in full.

Keywords: health maintenance, metabolic studies, altered texture, appetite stimulation, protein
content, diet.

PA3PABOTKA F'EPOJUETUYECKNX MSICHBIX [TIPOJYKTOB
JI. BEJJHATHH

(IIBeiinapckasn Llkosna Boicuiero O6pa3oBanus (SSHE), 1820, MouTpé, LlIBeiinapus)
DneKTpoHHas I0YTa aBTopa KoppecnoHaenTa: denis@sshe.ch

AKmyanvHoCmb RPEOCMAGNAECMO20 UCCICO06AHUSA DPAPADOMKU MACHBIX RPOOYKMO8 2epOOUEMUUECKOZ0
RUMAHUA 00YC/106/1€HA MEM 00CHOAMENbCMEOM, YMO 00 CUX NOP HE GbIAG/EHbI OMHOCUM EIbHbIE NPEONOYMEHUS,
OKa3vleaemole NOMNCUNLIMU AHOObMU PA3TUYHBIM UCHOUYHUKAM 0OelKd, 8 MOM 4Ucle MAKUM UCHMOYHUKAM OeiKa
HCUBOMHO20 RPOUCXO0MHCOCHUA, KAK KPACHOE MACO U NMUUA, A MAKMHCe AbMEPHAMUSHBIM UCHOYHUKAM 0enKa
pacmumenvnozo npoucxoxcoenusn. He uccnedosan évi00p npooyKkmoe RUmManus RONCUNLIMU JTH00bMU, He U3YUEHbl
UX npeonoumenus u 20MoGHOCHb NJIAMUNMDb 3d PA3IUYHbBLE Y21ePOOHbIe MEMKU, 3A8UCAI{UE OM UCHOYHUKA OelKa.
Ilenv uccneoosanus cocmoum 6 paccMompeHUNU COBPEMEHHO20 COCHMOAHUS U NEPCHEeKMUE PA3PAOOMKU MACHBIX
nPOOYKmMOo8 zepoduemuueckozo numanus. B nacmosweii cmamove npeonpunsama ucciedosamenvckas nONbINKA
onucamo NOMEHUUAbHbIE RYMU PA3PAGOMKU COANAHCUPOBAHHBIX NO HUMAMEAbHBIM BCULCCHEAM MACHBIX
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RPOOYKMOE 2epoouemuueckoz0 NUMAHUA, HANDAGIEHHbIX HA OKA3AHUE NOMOWU ROMCUTIBLIM JII00AM 8
RnO0O0epICanuu aKmugHozo u 300p0602o npoyecca cmapenusn. O0veKmMom UCci1e008aHUA GLICHMYNAIOM 603DACHHbIE
U3MEHEHUA 8 NOMpedNeHUU MACHBIX RPOOyKmos. Bospacm, necommnenmno, enusem Ha nOpocU pACnO3HABAHUA
OCHOGHBIX 6KYCO08, 0COOEHHO CNAOKO20 U CONEéHO20. B uwacmuocmu, Oonee evicokue nopozoevie 3HaueHus 0.1
Caxapo3vl u Xa0puoa HAmpus GvlAGIEHbL CPEOU NOICUTIBIX TI00€ll, N0 CPABHEHUIO ¢ MON00éxcvio. Bonee evicokue
RnOpoO2U BKYCOB020 PACNO3HABAHUSA BbI3bIGAIOM €CHECINEEHHYI0 ROMPEOHOCHb 8 000A6IEHU CAXAPA U COU 6 RUULY.
B kauecmee memooonozuu uccnedo6anun NPUMeEHANCA Ka4eCneeHHblli KOHMeHm-anaiu3 coopannozo mamepuania.
Ha nepeéom smane mexkcmol nyonuKkayuil, nOC6AUEHHBIX HPOU3BOOCHEY MACHBIX HPOOYKMOE 2ePOOUEMmUUECKO20
RUMAHUA, YUMATUCL U NEPEUUMBIEATIUCH UETIUKOM, N0 eCHlb OCYUeCMEIIANI0Ch MAK Ha3bléaeMoe HAUGHOe UmeHue.
3amem ¢puxcupoeanuce pazmvluiieHus OMHOCUMENbHO UEIOCHIHOCMU U OMHOCUMEIbHO BANCHBIX INEMEHM 06
RPOUUMAHHBIX NYONUKAYUIL, 603HUKAIOWUE HA OCHOBAHUU 6NEYAMIICHUTL, 8030YHCOAEMbIX NOO 6IUAHUEM HAUBHO20
uymenua. Jlanee, 6ce uacmu nyonUKayuil, OMmMHOCAWUECA K UeAU UCCIE008AHUA MACHHIX NPOOYKMO8
2epoouemuuecKkoz0 RUManUs, ObLiU pasoesiensl HA NPUMEPHO 0OUHAKOBblEe CMbIC06ble edunuybl. Kauecmeennoiii
KOHMEeHm-ananu3 6KI04an 6 ceds ZPYRRUPOGKY MACHBIX NPOOYKMO8 2epOOUemUUECK020 NUMAHUA NYMéEM
6bIAGNICHUA OOWUX XAPAKMEPUCIUK MeNCcOy HUMU, 6 COOMEEMCHmEUU C NPOU3600CHEEHHbIMU HNpoOUeccamu u
unzpeouenmamu. Ha nocnedyowem mane cMbiC108ble €OUHUYDBL NOO6EP2AUCL KOOUpUKauuu, 603HUK pAO
Kamezopuit ¢ nookamezopusamu. Haxoney, nocie mozo, Ko20a 6ce meKcmol NYOIUKAYUI OKA3AAUCH RPOYUMAHDbL,
RPOBOOUNOCH COROCMAGIECHUE MEKCIMOG C Pe3yabmamamu nNPeonPUHAmMO20 KOHMEHM-AHAAU3A, YO HO3801UN0
y0ocmosepumsbCa 6 peaibHOCHU 0X6amda 6blOe1eHHBIMU KAMeZopuaAMU U ROOKAMe20PUAMU COOEPHCAHUSA MEKCHL08
nyonauKayuil u K0008 6 NOJIHOM 00béMme.

KiroueBbie cii0Ba: coXpaHeHHe 310POBbfl, MeTa0OIH4YeCKHE HCCICJ0BAHUS, H3MEHEHHasi
TeKCTYpa, CTUMYJIMPOBaHUe ANINETUTA, colepkaHue 0esIKa, PALMOH MUTAHUS.
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(IIBeiinapusiibIK koFapbl 6i1iM MexTedi (SSHE), 1820, Montpe, LlIBeiinapust)
ABTOpP-KOPPECTIOHICHTTIH MEKTPOHIBIK momTachl: denis@sshe.ch

T'epoouemapnvix, em oHiMOepiH 0ambimy OOUBIHUIA YCBIHBLIZAH 3epmmeyiepoin 03eKminici ezoe rncacmazol
aoamoapoviy apmypii aKyvl3 Kezoepine, COHbIH iWiHOe KbI3bll em JHCaHe KYC emi CUAKMbL HCAHYap meKkmi aKyvl3
Ko30epine, conoail-ax oOanama oOcimOIK Heci3inOei aKyvl3ead KAmbICMbl CATbICHBIPMAIbLL APMBIKUBLIBIKMAP2a
Oaiinanvicmel. Ko30epi ani anvikmanzan iieok. Ez2oe jcacmazol adamoapoviy mazam manoayvl 3epmmenmezeH,
COHOAII-AK, 011apObly apmMulKUbLIBIKIMAPbl MEH aKybl3 KO3ine dailianvicml apmypiai Komipmezi Oenzinepin meoneyze
0aibInObIebl JHCOK. 3epmmeyoiy maxcamovl — 2epoOuemapvlK em OHimOepiniy Kazipei dcazdaiivl MeH 0amy
0onawmazein Kapacmuipy. byn maxana ezoe jcacmazol adamoapza 6encenoi jcone canayammol Kapmar) nPoyecin
Koa0ayza 0aelmmangan ma2amovlK meHoecmipinzen 2epoouemapivlK em OHIMOEPiH 0ambimyovly djeyemmi
JHCONOAPBIH CURAMMAY2a APHANZAH 3epmmey dpeKemi. 3epmmey 00beKkmici em OHIMOEPIH MYMbIHYOA2bl HCACKA
oainanvicmel 032epicmep 6oavin maovlnaovl. Kac nezizei 0amoepoi, acipece mammi dcone my3obl maHy uiecine
acep ememini co3ciz. Aman aimkanoa, caxapoza MeH HAMPUIl XJA0PUOIHIH WeKmi MaHOepi Hcacmapmen
CAbICMBIP2AHOA e20€e HCACMAZbl a0amoapoa anvlKmaaowvl. [Jomoi manyovly iHcoapvl uiezi mazamea KaHm NeH
my306l KOCyOblH, maouzu Kaxcemminizin myovlpaost. 3epmmey d0icmemeci HCUHAKMAIZAH MAMEPUAnIObl canaivl
Mazmynovl manoay 6010ul. bipinwi kezenoe zepoouemapivlK em OHIMOEPiH OHOIpyze apHANZAH OACHLIBIMOAPObIH
MImiHOepi moavl2blMeH OKbLIbIN, KAlIma OKbL10bl, AZHU AH2AJ OKY 0en amaiamosii Heymulc Heyp2izinoi. Qoan Keitin
aH2an 0Ky acepinen myblHOA2an acepiep Hezi3iHoe OKblI2aH OACbLAbIMOAPObIY MYMACMblebl MEH CAlbICHbIPMATb
Maupl306l I1eMeHmmepi mypauvl Ounap Hca3wvliovl. Opi Kapail, 2epoouemapivlK em OHImMOepin 3epmmey
MaKcamulia Kamvlicmol 0aculiimoapovly 0apavlk 6oikmepi wiamamen oipoeil MavlHaavlK Oipaikmepze 00iHOI.
Mazmynowl cananvl manoay zepoouem em OHIMOEPin OHOIpy npoyecmepi MeH unzpeduenmmepine cailkec 0aapovly
apacslnoazel OpmMax, CUnAMmaposvl AHLIKMAY apKblibl MONMAcmulpyobl Kammulowl. Keneci kezenoe cemanmuxansiy
Oipaikmep Koouguxkayunza yuivlpan, imKi Kamezopusanapul oap oipKkamap xKamezopuanap naioa 6010vt. Conpinoa,
AHCAPUATIAHBIMOAPOBLY, OAPIBIK MIMIHOEP OKbLIbIN 0ONRAHHAH KelliH, MamMIHOEp MCyp2i3inzeH KOHMEHmM-manoay
HamudCenepimen canpblCmulpobliobl, OY1 MAKOANAH CAHAMMApP GOUbIHUIA HACHLNLIM MIMIHOEP] MeH KOOMAPbIHbIH
MA3MYHbIH KAMMYObIH WbIHALBLIbIZLIH HeKcepyze MYMKIHOIK Oepoi.

Herisri ce3nep: neHcayJbIKTBI caKTay, MeTa0OJHM3MII 3epTTey, 63repreH KypbLIbIM, TIO0eTTi
BIHTAJIAH/IBIPY, AKYbI3 MeJIIIepi, AueTa.
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Introduction

One of the most significant social and
economic problems of the new century in Europe,
North America, Japan and Australia is the
problem of aging. This demographic shift is
expected to lead to new challenges in health care,
long-term care for older people, and increased
social costs to support the health and well-being
of an increasingly large elderly population. A
significant number of older people face negative
and often irreversible health problems due to
protein malnutrition. Ruminant meats, particularly
beef, veal and lamb, along with other sources of
animal protein such as dairy products, fish and
eggs, are important sources of essential nutrients
[1]. Adequate protein intake is essential to prevent
protein malnutrition and for healthy aging.

The challenging question is how to increase
protein intake in older adults to prevent protein
malnutrition. The potential for increasing protein
intake in older adults remains largely unexplored
[2]. Short-term metabolic studies indicate that
older adults require higher levels of protein intake
than younger adults to maximize muscle protein
synthesis [3]. Higher protein intake is associated
with less decline in muscle mass and physical
performance among older adults, maintaining
overall health and quality of life into older age.
The purpose of the study is to consider the current
state and prospects for the development of
gerodietary meat products. This article is an
exploratory attempt to describe potential pathways
for the development of nutritionally balanced
gerodietary meat products aimed at helping older
adults maintain an active and healthy aging
process. The production of gerodietary meat
products with a high content of nutrients, which
are characterized by easy availability and
chemosensory characteristics such as attractive
appearance, size, color, taste, texture and
consistency, is becoming important [4]. It is
important that meat products targeted at older
adults address nutritional deficiencies, improve
health status, taste good, and realistically meet
current home or hospital consumption conditions
[5]. When developing new gerodietary meat
products, various factors such as chemosensory
appeal, packaging solutions and micronutrient
fortification should be considered.

The object of the study is age-related
changes in the consumption of meat products. Age
undoubtedly affects thresholds for recognizing
basic tastes, especially sweet and salty. In
particular, higher threshold values for sucrose and
sodium chloride were found among older people
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compared to young people [6]. Higher taste
recognition thresholds create a natural need to add
sugar and salt to food [7]. Older people are also
less sensitive to odors. Changes in taste and smell
require some sensory modification of functional
foods for older adults [8]. Flavor enhancers such
as spices and herbs, especially natural ones, that
mask any extraneous notes of taste and smell, as
well as ingredients that improve texture, should be
included in gerodietary meat products to enhance
their sensory properties.

The relevance of the presented research on
the development of gerodietary meat products is due
to the fact that the relative preferences shown by
older people to various protein sources, including
animal protein sources such as red meat and poultry,
as well as alternative plant-based protein sources,
have not yet been identified. . The food choices of
older people have not been studied [9], nor have
their preferences and willingness to pay for various
carbon tags, depending on the protein source, been
studied. The novelty of the presented research lies in
the fact that the problems of production of
gerodietary meat products are considered based on
possible chemical interactions [10], not only
between nutrients, but also between conventional
medicines and dietary supplements and various food
products now included in functional food products.

Materials and research methods

Google Scholar citation tracking was
conducted to identify new empirical research in
the field of gerodiet meat production. It was
believed that it is possible, although unlikely, that
there may be studies on gerodiet meat production
that do not cite Google Scholar scientific literature
on the topic of gerodiet meat production, in which
case such studies would be missed when using the
method. Using the same search term, 417 unique
citations were identified in Google Scholar.
Filtering these 417 publications identified 26
studies relevant to gerodiet meat production
research, namely, a growing body of experimental
and intervention research aimed at identifying
ways to improve the acceptability of gerodiet
meat products, comparing cultured meat with
alternative proteins in meat production. gerodiet
food products, identification of countries and
demographic groups most open to the production
of gerodiet meat products, perceived benefits in
terms of maintaining the health of the elderly and
ensuring the safety of gerodiet meat products, key
barriers to the distribution of gerodiet meat
products associated with disgust, food neophobia,
economic concerns and ethical concerns,
including two key variables that greatly influence
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consumer perception of gerodiet meat products in
the long term, specifically price and taste.

The texts of research publications collected
through  Google Scholar were inductively
analyzed wusing qualitative content analysis.
Qualitative content analysis is carried out at two
levels. Explicit content analysis focuses on the
content of texts from a surface-level perspective
based on the written word. Latent content analysis
goes deeper into the content and interprets the
deeper meaning embedded in the text. In the
presented research on the production of
gerodietary meat products, qualitative content
analysis is mainly based on the analysis of the
explicit content of publications. Qualitative
content analysis of the collected material was
carried out in several stages. At the first stage, the
texts of publications devoted to the production of
gerodietary meat products were read and re-read
in their entirety, that is, the so-called naive
reading was carried out [11]. Then thoughts were
recorded regarding the integrity and relatively
important elements of the publications read,
arising on the basis of impressions aroused under
the influence of naive reading. Further, all parts of
publications related to the purpose of researching
gerodietary meat products were divided into
approximately identical semantic units [12].
Qualitative content analysis included grouping
gerodiet meat products by identifying common
characteristics between them, in accordance with
production processes and ingredients [13]. At the
next stage, the semantic units were subject to
codification, and a number of categories with
subcategories arose. Finally, after all the texts of
the publications had been read, the texts were
compared with the results of the undertaken
content analysis, which made it possible to verify
the reality of the coverage of the content of the
publication texts and codes by the selected
categories and subcategories in full.

The final qualitative content analysis data
were reviewed and analyzed independently by two
researchers using thematic analysis to identify
distinct themes. AIll collected materials and
personal data related to respondents were treated
confidentially. The study was conducted in
accordance with the Declaration of Helsinki
Ethical Principles.

Results and discussion

Aging individuals are more susceptible to
weight loss and muscle loss, so it is important that
gerodiet meat products provide sufficient nutrients
for immune function, bone health, and cognitive
function. Poor appetite leads to decreased
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consumption of meat products, which makes it
difficult to achieve recommended intakes of
macronutrients, such as protein, and many
micronutrients, especially vitamin D, which can
lead to loss of body weight and muscle mass.
Protein intake in older adults is important for skin
healing, maintaining immune integrity, and
restoring the body after illness. Increasing protein
intake is beneficial to meet the physiological
needs of older adults, especially those with
chronic diseases [14]. In addition to supplemental
protein, it is recommended to take calcium and
vitamin D to prevent bone loss and maintain
existing bone density, thereby reducing the risk of
traumatic injuries from falls and fractures.
Adequate diet in old age plays an important
role in maintaining the health and well-being of
older people. In the elderly subgroup of the
population, energy expenditure often exceeds
energy intake, resulting in weight loss, muscle
wasting, and increased frailty. Consequently, a
decrease in muscle mass and metabolic rate
develops, which affects appetite, physical activity,
functional abilities and health. Consumption of
meat products may decrease. Physical barriers
such as limited mobility, limited access to stores,
functional limitations in preparing and consuming
meat products, and other social and health reasons
are factors influencing older people's choice of
meat products [15]. Prices for meat products also
have an impact on the consumption of meat
products by older people. Older people often
experience food insecurity due to isolation, dental
problems, depression or chronic illness, as well as
difficulty swallowing and loss of taste.
Chemosensory problems, coupled with
difficulty chewing and swallowing food,
contribute to poor nutritional status and decreased
appetite among older adults. Older adults are
significantly more concerned about food texture
than younger adults, as older adults typically have
difficulty eating meat products that have a hard,
crunchy, dry, or stringy texture [16]. Therefore,
older adults' intake of important sources of protein
and micronutrients such as red meat may be
reduced. Patients with Alzheimer's disease often
suffer from sensory loss and decreased sense of
taste and smell, which can cause a lack of interest
in eating. Many chronic diseases, as well as the
lack of visual appeal of high-quality food, can
negatively  affect appetite. In  addition,
medications prescribed to older people can cause
unpleasant side effects, including not only
drowsiness and forgetfulness, but also nausea and
changes in taste perception, as well as affect the
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digestive tract and, consequently, the diet. In
addition to these problems, older people have a
decreased appetite, which causes them to consume
smaller portions of meat products, making it more
difficult for them to meet their micronutrient
needs [17]. Early onset of satiety and
physiological loss of appetite are common among
older people and lead to decreased consumption
of meat products.

Reducing the consumption of meat products
negatively affects the ability of the elderly body to
digest food, since, ultimately, the physiological
processes of absorption, transportation and
metabolism slow down, leading to insufficient
supply of nutrients to the body. Low consumption
of meat products in older people leads to energy,
protein and micronutrient deficiencies, specific
nutritional deficiencies associated with vitamins
B, C, D, E and K, as well as zinc, iron, potassium
and selenium. Insufficient protein intake leads to
decreased muscle mass, limited muscle protein
synthesis, and increased oxidative damage to
muscle tissue.

Future approaches to the development and
production of meat products for gerodietary
nutrition should focus on developing new means
to meet the special nutritional needs of older
people, taking into account the decline in
olfactory function, changes in sensory perception
of food and preferences in the older socio-age
group. This poses a major challenge in developing
nutritionally balanced gerodiet meat products that
can help older cohorts maintain an active and
healthy aging process. It is important that meat
products intended for gerodiet nutrition correct
nutritional deficiencies, stimulate body function,
improve taste and ultimately consumption, taking
into account factors such as differences in sensory
perception, realistic consumption conditions, and
physical condition health. Older people face the
problem of loss of chemosensory acuity, which is
usually more pronounced in adults over seventy
years of age. Eating preferences and consumption
of gerodiet meat products are influenced by age-
related diseases and medications. In addition, the
decline in sensory function is often influenced by
habits, traditions, mobility and  social
environment. Characteristics of gerodiet meat
products, such as packaging, consistency,
temperature and visual appeal, as well as
motivations for choosing gerodiet meat products,
such as cost and convenience, also play an
important role in the choice of gerodiet meat
products. The relationship between aging and
taste perception increases with age, influencing
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appetite and meat consumption in older adults.
When a greater concentration of a stimulus is
required, older adults have an increased threshold
of sensitivity before the stimulus can be sensed.
Thresholds for basic taste qualities in older adults,
such as sweeteners, salt, acids, and bitter
compounds, appear to be four to five times higher
than in younger adults. This decline in older
adults' ability to recognize flavors in food can lead
to a preference for meat products with more
intense flavors, containing higher levels of sugar
or salt, which are not always beneficial. However,
a number of studies have shown [18] that loss of
taste sensitivity in older people does not
necessarily lead to a preference for foods with
improved taste. Strategies to address the problem
of decreased chemosensory in older people
include activities aimed at improving the taste and
aroma of meat products, enhancing the sense of
taste and stimulating appetite. Additives such as
MSG or artificial flavors such as roast beef or
bacon, spices such as rosemary, garlic, paprika
and onion can encourage the consumption of
gerodiet meat products.

Poor chewing ability caused by decreased
muscle strength, dental problems, and difficulty
swallowing may affect the consumption of
gerodiet meat products. The need for older people
to exert increased effort when chewing meat
products for gerodiet nutrition is accompanied by
a feeling of fatigue. The creaminess, smoothness,
crispness and elasticity of texture of gerodiet meat
products are important attributes that determine
the overall perception of gerodiet meat products.
Elderly people prefer gerodietary meat products
that can be consumed without much effort.
Manipulating the textural characteristics of
gerodiet meat products is beneficial in terms of
improving nutritional properties and reducing
chewing effort, while simultaneously providing a
natural increase in the intake of gerodiet meat
products in older adults.

Discussion

With life expectancy increasing in recent
decades, older adults are becoming the largest
segment of the population suffering from
limitations in physical and cognitive functioning.
To ensure that older adults not only live longer
but also live healthier lives, it is necessary to
carefully examine the determinants of physical
functioning, especially those that include chronic
disease, oxidative stress, and waist circumference.

A prospective study of processed meat, red
meat, and poultry consumption combined with
self-esteem and lower extremity function among
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individuals representative of the noninstitutio-
nalized older population provides researchers with
detailed information related to the consumption of
gerodietary meat products. On the one hand, the
reduction in consumption of meat products by the
elderly population is caused by a reduction in the
energy needs of the elderly body. On the other
hand, it is provoked by information received in
the media or from the Internet. In particular, the
complete refusal of older people, the so-called
vegetarians or ovo-lacto vegans [17], from eating
red meat: lamb, pork, beef, veal and horse meat,
as well as poultry or meat products in the form of
boiled and raw sausages, boiled , dried and dry-
cured meat products, or eating them only
occasionally, that is, less than once a week, is
explained mainly by concerns about the high
content of cholesterol, fat and salt in meat
products. Meat products generally contain higher
amounts of salt and fat than fresh meat. It is also
worth mentioning the antibiotics, hormones and
dioxins contained in meat products. The problem
is multifaceted and difficult to control. The
grouping of different types of meat promotes the
identification of three mutually exclusive
categories of gerodietary meat products, firstly,
processed meats, including bacon, salami and
sausages, secondly, red meats, including beef,
lamb and pork, and thirdly, several varieties
poultry and rabbits. High consumption of
processed meat products on a gerodiet diet
appears to carry an increased risk of impaired
mobility and function of the lower extremities. In
addition, replacing processed meats with fish,
legumes, dairy products or nuts entails a reduced
risk of functional impairment.

Red meat appears to be strongly associated
with increased mortality. Replacing processed meat
with poultry reduces the risk of lower limb
dysfunction. Higher intakes of red meat and poultry
on a gerodiet diet appear to be associated with
higher muscle mass, especially among women [18].
In groups of people who ate large amounts of red
meat and chicken, there was no association with
muscle mass or muscle strength. There are several
potential mechanisms for the association between
processed meats and functional impairment. Protein
is an important component of meat, but meat, and
especially processed meat, also contains significant
amounts of saturated fat and trans fat. These types of
fats may well lead to decreased levels of physical
functioning later on. Additionally, compared to red
meat and poultry, the sodium and nitrite content of
processed meats is significantly higher. Sodium and
nitrites are fraught with an increased risk of

131

cardiovascular disease due to increased blood
pressure and endothelial dysfunction. This suggests
that, in a gerodiet diet, the beneficial effects of high-
quality protein in meat may be counterbalanced by
the high levels of saturated fat and trans fat, sodium
and nitrite in processed meat.

This idea is supported by the fact that the
risk of impairment of physical function is reduced
when a gerodiet diet replaces processed meat with
other sources of protein. Fish is a common meat
substitute and is an important source of omega-3
fatty acids with anti-inflammatory effects. It is
likely that the detrimental health effects of eating
processed meat in older adults is caused by not
eating enough fish. It is a common belief that beef
has the best taste and is the safest of the three
meats. The taste of pork meat is less attractive;
pork is considered a fattier and less digestible type
of meat. Poultry seems to be lean, easy to prepare,
and better digestible compared to other types of
meat. The factors fat content, digestibility,
cooking effort, and education and how important
healthy eating is to older adults do not really
predict the frequency of gerodiet meat
consumption. The same factors were found to
predict the frequency of consumption of pork and
poultry, and they are difficult to compare because
the meat categories are not the same. Meat is an
important source of high-quality protein because it
contains large amounts of essential amino acids.
Thus, among older adults, eating animal protein
appears to be directly associated with improved
physical functioning, particularly muscle strength,
as opposed to muscle weakness. Malnutrition due
to aging is a condition resulting from insufficient
absorption or consumption of food, leading to
changes in body composition, decreased fat-free
mass and decreased body cell mass, resulting in
decreased physical and mental function and
worsening clinical condition. In addition to
protein, meat contains other nutrients such as B
vitamins, which are also beneficial for physical
functioning. On the other hand, meat is relatively
high in saturated and trans fatty acids. Reducing
the consumption of saturated and trans fatty acids
and replacing them with unsaturated fats reduces
the incidence of cardiovascular diseases. In
addition, eating red meat is associated with an
increase in overall, cardiovascular and cancer
mortality. Therefore, understanding the impact of
meat consumption on the health of older people is
of great interest, given the high prevalence of not
only cardiometabolic risk factors, but also
malnutrition, which leads to muscle loss and
disability. Studies of the relationship between
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consumption of red and white meat and physical
functions reveal the phenomenon [17] that a
higher level of consumption of red meat or poultry
and fish is associated with a lower risk of
developing functional disorders,

Eating food orally throughout the day
promotes good health and also relieves the elderly
from much of the suffering associated with
chronic diseases. There is a connection between
chewing and swallowing disorders, on the one
hand, and the nutritional status of older people, on
the other hand. Fear of suffocation can lead to
reluctance to eat and, as a result, inadequate intake
of nutrients. Other reasons that negatively affect
the motivation to eat in old age, and therefore are
possible causes of malnutrition among older
people, are, firstly, psychological aspects such as
depression, moving to a nursing home, loss of
relatives and friends and, accordingly, social
interaction. Secondly, physiological factors, such
as the inability to prepare food independently,
dependence on caregivers, impaired physiological
functions, in particular, limited sensory abilities.
Thirdly, pathological reasons associated, for
example, with taking medications. In this context,
guidance systems for the development of
gerodietary meat products are receiving increasing
attention to help older adults adopt healthy eating
habits. It is mainly about offering the right food
products based on the individual preferences and
health status of older people. However, significant
challenges remain in tracking the dietary habits of
older adults and providing appropriate
recommendations. Older people should be aware
of their eating habits in terms of variety and
regularity. Instead of focusing on the quantity of
food and nutritional value, we should strive to
provide variety in the diet of each senior.

Elderly people are vulnerable to the effects
of microorganisms and their metabolic products
due to the weakness of their own immune system.
To avoid exposure to microorganisms and their
metabolic products, storage time for gerodietary
meat product ingredients should be kept to a
minimum [18]. In this regard, in conditions of a
relatively limited number of ingredients, there is a
real opportunity to provide a varied number of
opportunities for eating, while maintaining the
attractiveness of the overall menu and without
creating a feeling of fullness. Examples include
ham on bread for breakfast, pasta sauce for lunch,
and a fried egg for dinner. Thanks to the described
approach, minimal generation of food waste can
actually be achieved, and the risk of
microbiological spoilage of meat products for
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gerodiet nutrition can be minimized. Drawing up a
regular description of the diet of older people over
a certain period makes it possible to assess the
quality of nutrition, identify foods that should be
consumed in smaller quantities, and also explain
why and what it is recommended to replace such
foods. Personalized solutions tailored for older
adults [18] are a psychological tool for behavior
change through personality aspects such as self-
monitoring, personalized visual feedback, goal
setting, self-awareness, and personalized learning.
Self-monitoring allows you to track your diet and
learn optimal portion sizes. Personalized visual
feedback between dietary variety and regularity is
illustrated directly on the plate, showing the
consumed ratio of protein, carbohydrates and
vegetables compared to the optimal ratio. Visual
monitoring of older adults' meal times is intended
to encourage self-reflection on their eating
regularity. Learning to analyze eating habits
allows you to set personal goals, such as eating
three meals a day, and determine the time frame
for achieving your goals. Self-awareness increases
awareness of real physical hunger by comparing
how you feel before and after each meal.
Personalized training ensures that answers to
questions that arise in older people during the
process of psychological change are always
available [18].

In addition, virtually no researchers are
considering the development of meat products for
gerodiet nutrition, using modified textures adapted
to the needs of older people with chewing and
swallowing problems. The use of 3D printing in
the production of texture-modified products
complements the classical procedure based on
molding. 3D printing technology represents the
first step towards future automation of texture-
modified gerodiet meat production systems. The
most commonly used technology for 3D printing
of texture-modified gerodiet meat products is
fused deposition modeling. In the process of
implementing  fused  deposition  modeling
technology, the extruder creates the selected shape
by extruding a certain amount of puree at a certain
location, layer by layer. It should be noted that a
number of studies have encountered uncertainty in
the information provided by older people, as older
people tend to forget what they ate. This makes it
difficult to develop the right meat products for
gerodiet nutrition. In addition, recommendations
for the development of meat products for
gerodietary nutrition are mainly aimed at reducing
malnutrition in the general elderly population, and
do not take into account the individual nutritional
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needs of older people. It is important that in
addition to recommendations for the development
of meat products for gerodiet nutrition, there is
also a need for the use of psychological methods
for changing the eating behavior of older people.

Conclusions

The attitude of older people to the most
significant factors determining meat consumption,
and, to a significant extent, influencing consumer
behavior, is characterized by the attributes of
health, safety and taste. Estimation of habitual

meat intake based on dietary history,
supplemented by repeated  measurements
combined with  observations, allows the

calculation of cumulative average gerodiet intake
over time, reducing random errors and increasing
the accuracy of estimates. However, some
misinformation and misclassification of diet
cannot be ruled out, even despite reliable and
objective measurements.

Finally, in any observational study, some
residual confounding may remain. In a gerodiet diet,
higher consumption of processed meats, as opposed
to red meat or poultry, is associated with an
increased risk of impaired mobility and lower limb
function in older adults. There is currently no
evidence that meat, despite its high protein content,
has a protective effect against impairment of
physical functioning. These results should be
confirmed in future studies in samples with higher
intakes of meat and meat products on a gerodiet diet.

Interestingly, concerns about hormones and
antibiotics in meat products are quite prominent,
outweighing concerns about fat and cholesterol in
red meat and poultry. Accordingly, it is advisable
for farmers and producers of meat and meat
products to take responsibility for transparency of
their own production methods to avoid loss of
consumer confidence in their own products.
Further research will need to clarify the extent to
which the media and the Internet influence the
consumer behavior of older people in relation to
gerodietary meat products. Recommendations
regarding cholesterol intake have changed
significantly over the past few years, and
recommendations regarding fat intake are
constantly  being updated. As cholesterol
guidelines show, it takes a long time for new
information to be accepted and gain credibility
among consumers. Consequently, the
development of new tools to guide healthy
consumption behavior of gerodietary meat
products among older adults is on the agenda.
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