THE PROTEIN PUZZLE:
DECODING NUTRITION THROUGH
PROTEOMICS INSIGHTS

Summary

In the era of healthy and sustainable eating, foodomics
brings a new perspective to nutrition, integrating proteomics
to analyze the effects of foods on health. Proteomics, through
advanced technologies such as HPLC and LC-MS, plays a
crucial role in ensuring food quality and safety by identifying
contaminants and allergens. This review prioritized studies
investigating the potential utility of proteomics within the
domains of nutrition and food safety, based on a comprehen-
sive literature review spanning from 2010 to 2024, utilizing
prominent electronic databases including Hinari, Pubmed,
and Google Scholar. The application of proteomics in the field
of nutrition has enabled the identification of allergens, the as-
sessment of product freshness, and the detection of food fraud.
Specifically, cow’s milk allergy was discussed, where proteomics
helps in identifying specific allergens and evaluating diagnostic
methods. Additionally, proteomics’ contributions to the early
detection of diseases in the dairy industry, such as mastitis,
and in combating food fraud were highlighted. In conclusion,
proteomics provides valuable tools for advancing personal-
ized nutrition and improving food safety. Through detailed
analysis of the food proteome, new perspectives open up for
the development of functional foods and for identifying the
relationships between diet and health.

Keywords: proteomics, foodomics, nutrition, food safety,
allergens, food fraud, biomarkers

Rezumat

Puzzle-ul proteinelor: decodificarea nutritiei prin perspec-
tivele proteomicii

In era alimentatiei sindtoase si sustenabile, foodomica
aduce o perspectivd holisticd asupra nutritiei, integrand pro-
teomica pentru a analiza efectele alimentelor asupra sandtdtii.
Proteomica, cu ajutorul tehnologiilor avansate precum
HPLC si LC-MS, contribuie esential la asigurarea calitdtii
si sigurantei alimentare, prin identificarea contaminantilor
si alergenilor. Articolul respectiv este o sintezd a literaturii
de specialitate, publicatd in perioada 2010-2024, fiind uti-
lizate baze de date electronice precum Hinari, Pubmed si
Google Scholar. Selectia s-a axat pe cercetdri care abordeazi
aplicabilitatea proteomicei in nutritie si siguranta alimen-
tard. Aplicarea proteomicei in domeniul nutritiei a permis
identificarea alergenilor, evaluarea prospetimii produselor si
detectarea falsificdrilor. In particular, s-a discutat despre aler-
gia la laptele de vacd, unde proteomica ajutd la identificarea
alergenilor specifici si la evaluarea metodelor de diagnostic.
De asemenea, s-au evidentiat contributiile proteomicei in
detectarea timpurie a bolilor in industria laptelui, cum ar fi
mastita, si in combaterea fraudelor alimentare. In concluzie,
proteomica oferd instrumente valoroase pentru avansarea
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nutritiei personalizate si imbundtdtirea sigurantei alimentare.
Prin analiza detaliatd a proteomului alimentar, se deschid
noi perspective pentru dezvoltarea alimentelor functionale
si pentru identificarea interrelatiilor dintre dietd si sandtate.

Cuvinte-cheie: proteomica, foodomics, nutritie, siguranta
alimentara, alergeni, falsificari alimentare, biomarkeri

Pe3ztome

benkoeas zonosonomka: pacmugﬁpoeka numaHusa ¢
NnoOMOUub10 NPpomeomMudecKux 0aHHDIX

Banoxy 300p06020 u ycmoiiuue02o numans, yoomuxa
npeonazaem yesocmHbLll 63271510 HA NUMAHUe, UHMeZPUPYS
NPOMeomMuKy 0718 AHANU3A BTIUSHUA NPOOYKIN0E NUMAHUS HA
30oposve. [Ipomeomuka, Uchonv3ys nepedosvie MexHON02UL,
maxue kax BOXKX u XKX-MC, uepaem knrouesyto ponv 6 obe-
cneveHuu Kadecmea u 6e30NacHOCHU NPOOYKINOs NUMAHUS,
udeHmuPUUUPys 3azpasHument u annepeervl. JJaHHvili 0630p
0mMOABan NPUOPUMem Ucced08aHUAM, U3YHAIOUSUM HOMIEH-
UUATbHYI0 NOTIE3HOCHID NPOTNEOMUKU 6 00NIACAX NUMAHUS
u 6esonacHocmu NPoOyKMmMoe NUMAaHus, Ha 0CHOBe BCECHO-
pornezo 0630pa numepamypoi 3a nepuod ¢ 2010 no 2024 200,
UCHOTIb3YS U36ECTNHDLE ITIEKMPOHHDIE 0A3bL OAHHBIX, 6K/IIOUAS
Hinari, Pubmed u Google Scholar. [Ipumenenue npomeomuxi 6
o671acMU NUMAHUS N0360IUNI0 UOEHMUPULUPOBAMD Aliepee-
Hbl, OUEHUMb CEeHeCb NPOOYKINO6 1 0OHAPYH UMb PanbCu-
durayuro npodykmos numarnus. B uacmmocmu, o6cysxnoanaco
annepeust Ha KOPosbe MOIOKO, 20€ NPOMEeOMUKA HoMO2aern 6
UOeHMUPUKAUUL KOHKPEMHBIX A7IIep2eH08 U OueHKe OUazHO-
cmuueckux memooos. Kpome moeo, 6vin noduepxmym 6xknao
NpoMeoMuKy 6 pantee 00HAPyeHue 3007Ie6aHUTI 8 MOTOY-
HOTI NPOMBIULIEHHOCTNY, MAKUX KAK MACMUm, u 6 6opvoe
¢ panvcudpuxayueii npodyxmos numanus. IIpomeomuxa
npeoocmassem ueHHble UHCPYMEHMbL 0715 NPOOBUNEHUS
NepcoHANUIUPOBAHHO20 NUMAHUS U Yy HuleHUS 6e30NACHO-
cmu npodyxkmos numarus. brazodapst nodpooHomy ananusy
npormeomMa NULU OMKPbLIEAIOMC HOBbLE NePCHeKmussl O
paspabomxu GyHKYUOHANLHLIX NPOOYKIMOE NUMAHUT U
UOeHMUPUKAUUU B3AUMOCBS3EL MeHOY OUEMOLL U 300POBLEM.

Kntouesvie cnosa: npomeomuxa, ¢yoomuxa, numanue,
be3onacrHocms NPOOYKMOo8 NUMAaHUs, aniepeeHsl, PanbCu-
@urayus npodykmos, buomaprepvl

Introduction

In light of a global transition towards health-
conscious and sustainable dietary practices, the
notion of “foodomics” has gained escalating sig-
nificance. Foodomics integrates proteomics and
other omics technologies to analyze foods and their




effects on human health, providing a holistic vision
of nutrition[1].

This approach focuses on the chemical makeup
of foods and their metabolic effects on the body,
thereby facilitating the advancement of personalized
dietary regimens and sophisticated nutritional inter-
ventions. However, food safety and quality remain
a major global challenge, with millions of people
affected annually by food-related illnesses.

Proteomic technologies, such as high-perfor-
mance liquid chromatography (HPLC) and mass
spectrometry (MS or LC-MS), play a crucial role in
detecting contaminants, including toxins and aller-
gens, contributing to better monitoring and control
of food safety[2]. This article aims to explore the
contribution of proteomics in advancing the fields
of nutrition and food technology, highlighting how
it facilitates the development of innovative solu-
tions for improving the quality and safety of food
products.

The article highlights the application of prote-
omics in identifying nutritional markers, assessing
the impact of food processing on protein quality,
and developing functional foods that meet the spe-
cific health and nutrition needs of the population.
Starting from the hypothesis that a detailed analysis
of the food proteome can reveal complex relation-
ships between diet and health, proteomics offers a
promising path towards personalized nutrition and
sustainable improvement of food quality. By deco-
ding food proteomes, proteomics has the potential
to transform the food industry, aligning production
with the nutritional and health requirements of
modern society.

The aim of the study was to emphasize the
importance of applied proteomics in nutrition.

Material and methods

For the gathering and examination of perti-
nent data, the following electronic databases were
utilized: Hinari, PubMed, Scopus, Google Scholar,
ScienceDirect, and NCBI. The literature retrieval
process encompassed 50 sources but centered on
41 publications spanning from 2010 to 2024, with
a specific emphasis on works released within the
past decade.

The inclusion criteria encompassed obser-
vational studies, clinical trials, systematic reviews,
meta-analyses, and scholarly articles available in
both English and Romanian, addressing the analyzed
topic and with open access. The analysis was strictly
confined to data from peer-reviewed scientific jour-
nals recognized in the respective specialty field and
no older than 2010.

ARTICOLE

42

Results

In the field of nutrition, the use of proteomics
has revolutionized how allergens are identified, the
quality and freshness of products are evaluated,
product forgeries are detected, and pathogenic
microorganisms in food are identified. The first area
of interest and public health concern is allergies.

Cow's milk allergy is commonly encountered,
especially among children, with an estimated preva-
lence of between 0.5 and 3% in Europe and a trend
of decreasing from north to south [3]. It consists of an
IgE-mediated adverse reaction against one or more
proteins from cow’s milk, which normally should
not be harmful to individuals who are not allergic.
Among the approximately 200 proteins present in
cow’s milk, glycoproteins, including allergens [4],
can be found.

The main allergens of cow’s milk are caseins,
B-lactoglobulin, and a-lactalbumin[6]. However, in
75% of cases, individuals develop sensitization to
multiple proteins, not just to the main allergens (7],
because the milk proteome is very heterogeneous
due to the presence of numerous protein isoforms
[8] that result from alternative mRNA splicing, unique
point mutations, and post-translation modifications
[9].

In this context, traditional tests are still capable
of measuring specific IgE (sIgE) for a limited number
of milk allergens (such as casein, B-lactoglobulin,
and a-lactalbumin). However, there are cases where
patients with acute manifestations of cow’s milk
allergy do not show elevated sIgE levels for these
evaluated proteins. In such situations, the diagnosis
of cow’s milk allergy can be confirmed through an
oral food challenge, considered the gold standard
test for diagnosing food allergies. The presence of
proteins in very small quantities but with high immu-
noreactivity requires the use of testing methods with
high sensitivity.

Currently, in proteomics, two approaches are
used: bottom-up and top-down[10]. The bottom-up
technique involves two-dimensional electrophoresis
(2DE) and mass spectrometry (MS), ideal for detailed
analysis of highly complex samples. It uses one or
more proteases to fragment proteins into peptides,
which are then analyzed by MS[11]. In contrast, the
top-down strategy, based exclusively on MS, focuses
on the analysis of intact proteins, without prelimi-
nary digestion, providing data on the total mass of
proteins and their amino acid sequence [12].

The use of immunological methods in tandem
with mass spectrometry techniques for protein iden-
tification has allowed the identification of two new
allergenic molecules in cow’s milk, lactoperoxidase




and the FAM13A protein, which had not been pre-
viously reported [13].

The analysis of extracted caseins is very impor-
tant for understanding milk allergy. Since epitopes
do not have an ordered secondary and tertiary struc-
ture, they rely more on primary sequence than on
conformation.The most allergenic region in a-casein
is the N-terminal section 1-25, rich in Ein a poly-Glu
motif. This peptide is heat-stable but is affected
by the presence of phosphate, necessary for the
protein’s calcium-binding function. These proteins
are highly resistant to high temperatures, so they
can constitute the main part of the protein content
in cooked foods. Also, due to their structure and
micellar composition, caseins do not degrade when
heated to high temperatures and can be isolated in
complex and thermally processed foods[14].

This observation may explain why patients with
severe allergies, who do not tolerate thermally pro-
cessed milkin vivo, show high levels of IgE for casein
epitopes. Such examples show us that proteomicsis
capable of tracking post-translational changes and is
also a valuable tool for detecting the Maillard reac-
tion (MR), which is a spontaneous reaction between
amino acids or proteins and reducing sugars, like the
saccharides that occur during the thermal processing
of foods. [14, 15].

Food allergens can be as harmful as foodborne
pathogens, highlighting the importance of rapid
and detailed food safety assessment. The use of
proteomic methods for the accurate identification
of allergens plays a crucial role in detecting and
assessing therisks associated with exposure to aller-
gic consumers[16]. This process improves the food
industry’s ability to provide safer products for people
with allergies, both in traditional and new foods.
Proteomics is particularly valuable in discovering
allergens not highlighted in complex compositions,
given that some individuals may react even to mini-
mal amounts of allergens. For example, the accurate
detection of traces of casein or egg proteins, such
as lysozyme and ovalbumin, frequently used in wine
clarification, minimizes risks for consumers suscepti-
ble to allergies[14]. Compared to immunochemical
tests, the advantage of proteomic methods lies in the
ability to identify proteins even when their structure
has been chemically or physically altered.

Currently, the only standard treatment appro-
ved for cow’s milk allergy is the elimination diet[17].
In the search for suitable alternatives for allergic
children, extensively hydrolyzed formulas are often
recommended as a top option. However, these
formulas have disadvantages, including high costs,
unpleasant taste, and the potential to trigger allergic
reactions in individuals with increased sensitivity due
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to the presence of residual allergenic epitopes. The-
refore, milk from other mammals has been proposed
as a viable alternative.

Studies based on proteomic techniques on
various types of mammalian milk have shown that
camel milk, due to the absence of B-lactoglobulin -
a major allergen in cow'’s milk - could be a valuable
protein source for people allergic to $-LG in cow’s
milk [14,18]. In the clinical context, it has been ob-
served that some children with IgE-mediated cow’s
milk allergy can consume cow'’s milk that has been
subjected to intensive heating processes, in the form
of thermally processed foods, without problems.

The benefit of introducing this type of milkinto
children’s diets lies not only in diversifying their food
but also in promoting tolerance to raw milk through
controlled exposure to thermally treated dairy prod-
ucts. On the other hand, there are cases where the
consumption of thermally processed milk triggers
more intense allergic reactions, including risks of
anaphylaxis and long-term allergic manifestations
[14].

The perfect cow’s milk substitute should be
hypoallergenic, nutritionally suitable, pleasant to
taste, and accessible [19]. As a top solution in this
regard, hypoallergenic formulas that use extensively
hydrolyzed proteins position themselves as the first
option in the therapeutic approach. Hydrolyzed for-
mulas consist of enzymatically degraded proteins,
devoid of typical IgE-binding allergenic epitopes,
to avoid the onset of allergy symptoms. Recently,
thereis increasing evidence regarding the presence
of bioactive peptides in cow’s milk hydrolysates, with
possible immunomodulatory properties [20].

Another avenue facilitated by proteomicsis the
timely identification of diseases that pose potential
threats to the entire dairy production chain, such
as mastitis. This ailment detrimentally impacts milk
quality, inducing significant shifts in its nutritional
profile. Ogola and colleagues observed notable
alterations including elevated levels of non-casein
fractions, sodium, chloride, and free fatty acids, con-
comitant with diminished concentrations of casein
and lactose. Mastitis is signaled by an abundance
of somatic cells in milk, which also correlates with
proteomic variations, encompassing changes in vital
compounds like fatty acids and lactose. Noteworthy
biomarkers indicative of this infection, such as sero-
transferrin, fibrinogen 3 chain, and cathelicidin, have
been discerned, suggesting potential avenues for
subclinical diagnosis[21].

Milk is considered sterile when secreted from
the nipple and, due to its composition rich in amino
acids, fatty acids, and lactose, is a perfect medium
for microbial growth.




From this stage onward, milk becomes host to
a diverse microbiota, originating from the skin of the
nipple and the epithelial mucosa of the milk duct.
Additionally, certain microorganisms may migrate
from milking equipment, the animal’s feeding area,
or bedding material [23].

To ensure the health of the milkand to increase
its shelf life, it is imperative to perform thermal treat-
ment under conditions that reduce the bacterial
load. Some of these treatments, such as pasteuriza-
tion and sterilization, have proven to be effective.
However, a heating process can cause a decrease in
food quality by affecting the color, aroma, or nutri-
tional value [24].

It has been reported that heat could cause
chemical changes in proteins such as Alpha-lact-
albumin and B-lactoglobulin, such as glycation,
oxidation, denaturation, and aggregation, affecting
the bioavailability of amino acids and their function-
ality [24].

Ebner and colleagues [25] discovered 16 pep-
tides present in consumer milk that could serve as
indicators of abnormal thermal treatment. Thus, the
relative amount of these peptides’ changes with
the increase in thermal load. Particularly sensitive
to temperature variations was the peptide -casein
196-209 (m/z 1460.9 Da), which proved to be useful
as a marker for monitoring the processing condi-
tions of milk.

Liu et al.[25] used proteomics to identify milk
degraded by excessive heat application. Upon sub-
jecting cow’s milk to a temperature of 85°C for 5
minutes, a significant degradation of serum proteins,
including lactoferrin, immunoglobulin, and lacto-
peroxidase, was observed. In contrast, non-thermal
treatments such as ultraviolet-C irradiation and
thermo-ultrasonication resulted in these proteins
remaining largely intact.

In addition, complement proteins, xanthine de-
hydrogenase/oxidase, and fatty acid-binding protein
significantly reduced their concentration [9]. Other
classical procedures such as freezing, heating, drying,
fermenting, salting, and the use of chemicals are the
most common, which can also cause changes. Milk
and dairy products are subjected to various types of
thermal treatments, from pasteurization (72°Cfor 15
seconds) to ultra-high temperature (UHT; 135-150°C
for 2-6 seconds) sterilization. These procedures lead
to the Maillard reaction, which represents the non-
enzymatic glycation of amino groups (mainly lysine
residues in milk proteins) by reducing sugars (lactose
is the main reducing sugar in milk). The products of
this complex reaction can be different depending
on the duration of heating. In milk, lactulosyllysine
(bound to several milk proteins) is the main product
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in the early stage of thermal treatment, and in the
advanced stage (longer thermal treatment) of the
Maillard reaction, many other reaction products
are formed[26]. Thus, Siciliano et al.[21] using dem-
onstrated that, like B-Lg, alpha-lactaloumin (a-La)
undergoes lactosylation, preferentially at Lys98, dur-
ing thermal treatment. The degree of lactosylation
for both proteins was proportional to the thermal
treatment used (sterilization>UHT>pasteurization).
Moreover, the authors reported that, during thermal
treatment, the strong denaturation of 3-Lg caused
the formation of aggregates with caseins. This led
to the depletion of whey protein from milk and a
further reduction in the nutritional value of thermally
treated foods, due to the limited bioavailability of
proteins and amino acids[21].

During the storage of milk, a series of changes
occur that affect the quality of the milk. The proteo-
lytic activity of enzymes naturally present, could
cause changes in the peptidome, hence, the pep-
tide profile could again be suitable for evaluating
the product’s condition both during storage and
during processing [25]. Throughout the storage of
commercial UHT milk, it has been found that up to
22 peptides significantly increased due to proteolytic
activity attributed to different mechanisms (e.g.,
endogenous proteases and microbial proteases).
Ten peptides were selected as potential markers
to measure milk quality, highlighting the peptide
[3-casein 196-206 (m/z 1668.9) as the most suitable
for differentiating UHT milk from that which is not
suitable for consumption[27].

Cheese, a widely consumed dairy product,
is generally considered safe. Nonetheless, it can
become a conducive environment for dangerous
microorganisms, such as Listeria monocytogenes, S.
aureus, and Escherichia coli, which threaten con-
sumer health. Proteomic techniques offer promis-
ing solutions for the identification and combat of
these pathogens. For example, the application of
Western Blot tests, using the mAb-3F8 and anti-InlA
mAb-2D12 antibodies, has proven the ability to dis-
tinguish between different types of bacteria present
in artificially contaminated cheeses[28].

Extremely relevant are the proteomics advanc-
es in evaluating milk quality for cheese manufactur-
ing. Hinz and colleagues (2012) described, using 2D
electrophoresis, how different proteolysis of various
lactation phases could influence the quality of ched-
dar cheese [29] . Another very important quality of
milk for the production of high-quality cheeses is
related to its coagulation strength. Milk with reduced
coagulation strength usually represents a burden for
cheese quality. Each cheese proteome is unique and
can be used as a digital fingerprint that character-




izes the product and differentiates it from the rest.
In this line, Silva et al.[30] worked on characterizing
the proteome of Coalho cheese, a Brazilian artisanal
cheese, confirming 32 proteins successfully identi-
fied (11 from aS1-casein, three from aS2-casein, 15
from B-casein, and three from k-casein). The peptide
profile could be used as a unique biomarker for this
type of cheese and could serve to guarantee the
quality of the final product.

There are multiple applications of proteomics
regarding food quality, a relevant example being
the evaluation of meat quality, as meat is an animal-
origin food with a high protein content. Proteomic
studies for evaluating meat quality have been ap-
plied to various types of meat: beef, pork, lamb, and
chicken. Another study on sheep muscles highlight-
ed quantitative trait loci for muscular hypertrophy,
showing the overexpression of proteins involved in
glycolytic metabolism and chaperone proteins[21].
Animal welfare could influence differences in meat
quality. Compensatory growth in pigs, associated
with meat fineness, consists of an increased growth
rate after a period of food restriction. It was found
that, after slaughter, pigs that underwent a period
of compensatory growth had a faster tenderization
of the meat.

This trait was investigated proteomically by
Lametsch and colleagues [31]. More recently, birth
weight in chicks can influence meat quality. Liu and
colleagues demonstrated that low birth weight
in response to a high-fat diet produces changes
in the expression of stress proteins in the muscle
[32]. The quality of pork was investigated using 2DE
coupled with MS. This study identified 27 candidate
proteins that changed coincident with meat quality
traits during aging. Most of these proteins included
cytoskeletal and metabolic proteins and relative
degradation products [21]. Di Luca et al.,, using a
gel-based approach (2D-DIGE and WB) on pork meat
exudates, highlighted the lower abundance of stress
response proteins in fresh pork meat with higher drip
and water losses[33].

The stress before slaughter and slaughtering
procedures influence meat quality. Franco and col-
leagues [33] described differential protein expres-
sion in the longissimus thoracis muscle of cattle of
proteins involved in structural-contractile and meta-
bolic functions. Interestingly, the authors grouped
these proteins with a commonly used qualitative
parameter in beef (DARK FIRM DRY). The color of
beef is also important, as it is a parameter associ-
ated with the animal’s health. A positive correlation
of glycolytic enzymes (phosphoglucomutase-1,
glyceraldehyde-3-phosphate dehydrogenase, and
pyruvate kinase M2) with redness and color stability
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was described [34, 35]. The pork was analyzed from
0 to 48 hours after slaughter to highlight changes
in the proteome pattern. Proteins such as actin,
myosin heavy chain, and troponin T were found to
be differentially expressed [21]. Another important
proteomic experiment for meat tenderness is the
study of calpain-dependent myofibrillar degrada-
tion.The phosphoproteome also changes within 24
hours postmortem, suggesting that glycolysis may
play a key role in the meat maturation process [36].
A recent approach showed that glutamate, serine,
and arginine could serve as good predictors of final
meat quality parameters[37].

Adulteration in the meat industry is not limited
to the improper mixing of different types of meat;
often, soy proteins are introduced into meat prepa-
rations as emulsifiers to improve functionalities,
taking advantage of their lower cost to use them
in unauthorized quantities. In 2006, Leitner applied
the 2D-LC-MS/MS/MS technique to identify five
predominant types of glycinin and all three forms
of alpha-conglycininin, highlighting them as spe-
cific indicators of the presence of soy in processed
meat [38].

Using proteomic techniques, valuable data can
be obtained about the health of fish in aquaculture.
Benchmark studies have compared the proteomic
profile between aquaculture and wild fish, highlight-
ing significant variations in the muscle proteome
of species such as seabass, cod, and Sparus aurata
[21].In addition, storage conditions, such as keeping
fish on ice, affect its quality, altering the texture and
taste of the muscle. Proteomic analyses conducted
over 8 days of ice storage have revealed multiple
changes, demonstrating the involvement of various
biochemical processes in the postmortem protein
evolution[21].

[3-Parvalbumins, which are found in large quan-
tities in the sarcoplasmic fraction of the white muscle
of fish, are the main fish allergens [39]. Regarding
other fish allergens, fructose bisphosphate aldolase
(39.54 kDa), which is involved in gluconeogenesis,
glycolysis, and the Calvin cycle, is also considered
a fish allergen in species of cod, salmon, and tuna.
Enolase (B isoform; 47-50 kDa) is an enzyme respon-
sible for the penultimate step of glycolysis and is
also considered a potential fish allergen in species of
cod, salmon, and tuna. Crustacean allergens include
tropomyosin, arginine kinase, the sarcoplasmic Ca*
binding protein, myosin light chains 1 and 2, tropo-
nin C, and triose phosphate isomerase. Among these,
tropomyosin has been considered the main allergen
found in all edible parts of either crustacean species
(such as shrimp, crabs, and lobsters) or mollusks (in-
cluding mussels, oysters, clams, and squid) [40, 41].




Discussions

Proteomics serves as a fundamental tool in
unravelling the complexities of nutrition and food
technology, offering new perspectives on the intri-
cate interaction between diet and health. Its diverse
applications, ranging from allergen detection to
food quality assessment and the elucidation of
biochemical mechanisms underlying food spoilage
and processing, underscore its significant potential.

For example, in evaluating food quality, prote-
omics can identify specific proteins associated with
the freshness and quality of food products, thereby
helping producers maintain high-quality standards.
In the case of food spoilage, proteomics can detect
protein modifications caused by microorganisms,
providing rapid and precise methods for identifying
contamination and ensuring food safety.

The discourse stemming from these investigati-
ons emphasizes the ongoing need to integrate pro-
teomics into the formulation of food safety protocols
and personalized nutrition approaches. Through the
proteomic analysis of foods, strategies can be deve-
loped to prevent allergic reactions by identifying and
eliminating allergens from food products.

Furthermore, exploring proteomics in the
realms of food allergies and fraudulent practices
presents new avenues for innovative solutions within
the food industry. Proteomics can detect specific
proteins used in counterfeit products, thus helping
to combat food fraud and protect consumers.

Therefore, proteomics proves to be an essential
tool in adapting food production to meet the die-
tary and health demands of contemporary society,
ultimately fostering a culture of wholesome and
sustainable dietary practices.

Through its applicability in various aspects of
food science and technology, proteomics signifi-
cantly contributes to improving quality of life and
developing innovative solutions for current challen-
ges in the food industry.

Conclusions

In summary, omics technologies, particularly
proteomics, significantly contribute to the advan-
cement of nutrition and food technology. By iden-
tifying allergens, assessing quality, and detecting
contaminants, these technologies enhance food
safety standards. This progress facilitates the emer-
gence of personalized nutrition approaches and
the creation of innovative food products tailored to
individual health requirements. Consequently, prote-
omics plays a pivotal role in promoting healthy and
sustainable dietary practices, ultimately bolstering
food security and public health initiatives.
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